


I N T E R N A T I O N A L  
G E O P I I Y S I C A L  Y E A R  



RESULTS OF RESEARCHES ON TI-E' PROGRAM 
OF THE INTERNATIONAL. GEOPIIYSICAL Y E A R  

L. S. T R O I T S K Y ,  V. G. K H O D A K O V ,  V. I. M I K I - I A L I O V ,  
A. S. G U S K O V ,  I. M. L E U E D E V A ,  V. N. A D A M E N K O ,  

L. 'A. Z H I V K O V I C H  

GLACIATION OF THE URALS 

GLACIOLPGY 
IX SECTION OF IGY PROGRAM 

P U B L I S H I N G  H O U S E  ( ( N A U K A o  

M O S , C O W ,  1 9 6 6  , 





O T B ' E T C T B E I I H M E  P E ~ A K T O P I A :  

¶ n ~ H - I ~ O p p ~ G U O I l A ~ ~ T  AH CCCP I'. A. A B C I O  I<, 
# 

K a n g l r A a T  reorpa+anecmx riayrc A. 0. K E M M E P M X 



C0 B p e M e H H  O r K P b I T U R  B 1929 r. 4 e p B b I X  JIeAHWKOB 'B C ~ B ~ P H O ~ ~  q a C T k i  
Ypanbc~oro x p e 6 ~ a  n p o b n e ~ a  c o o p e M e H H o r o  o n e n e H e H u R  Ypana I I ~ N ~ M ~ H H O  

n p u B n e K a e T  B H m a H H e  M c c n e ~ o ~ a ~ e n e k .  n en l i~~ t s  Ypana n s u n H c b  O ~ ~ ~ K T O M  
H C C ~ ~ A O B ~ H M ~ ~  B n e p M O A  n p O B e A e H W R  11 M ~ X A ~ H ~ ~ O A H O ~ O  n O J R p H O r 0  r O A a  
(h.lnT) (1932-1933 rr.) M Memny~rapon~oro reo@u3uqec~oro rona (MlT)  
(1  957- 1959 rr.) . Pacnonararrcb B H N ? K O ~ O P H O ~ ~  c ~ p  aae, n k i r r r e s r ~ o f i  ~ O H ~ I  
BeYHbIA C H e r O B ,  Y P a J I b C K M e  JI€?AHNKM n p e A C T a B J I R l O T  6onbruoii U H T e p e c  2 J I H  
peluenna pnna T e o p e T w s e c K n x  nonpocos r p u H o n o r n u  u o c o 6 e ~ ~ o  n n R  
BbI5IBJIeHMR y c J I 0 ~ H f i  3 a p O > K A e H U R  k i  U C q e 3 H O B e H I i R  M a n b I X  neAHWKOB.  Rsnn-  
R C b  ITPOAYKTOM KJ lUMaTa ,  OHM C J I y X a T  H a A e X H b l M  H H A H K a T O p O M  KJIWMaTW- 
s e c K u x  ycmsuA B rop~oti  nonoce Ypana. Apean p a c n p o c T p a H e H m  ~ 1 e n H u K o B  
y K a 3 b I B a e T  H a  C y 4 e C T B O B a H M e  3OHbI  B ~ I C O K O ~ ~  CHeXHOCTM M BOAHOCTII B TO- 
pax, YTO m e e T  H e  T O J I ~ I ~ O  0 6 ~ e r e o r p a @ n ~ e c ~ o e ,  HO u saxwoe n p a I c T u r e c K o e  
3 1 I a s e H W e ,  O C O ~ ~ H H O  n p U  M3) lqeHNU B O A H O r O  6 a n a ~ c a  T e p p k i T O p H M  B CBR3M C 

~ ~ ~ B ~ ~ T L I B ~ ~ U M M C R  r u ~ p o ~ ~ e p r e ~ u s e c ~ ~ w ~  C T p o m e n b c T B o M  H a  npuneraro- 
W M X  K Y p a J ' I y  HU3MeHHOCTRX. 

B H ~ C T O R U ~ ~  M O H O ~ ~ ~ @ U H  o 6 0 6 ~ e H b 1  B ~ x H ~ ~ U W ~  p e 3 y J I b T a T b I  WCCJle- 
n 0 ~ a H k i f i  ~ o J I R ~ H o - Y ~ ~ J I ~ c K o ~ ~  ~ H ~ M o J I o ~ H Y ~ c K O ~ ~  3KCneANUMM M H C T H T Y T ~  
reorpa@u~ AH CCCP 3a 1957-1963 rr. 3a  c e M b  n e T  ~ c c n e . q o s a ~ ~ i i  s K c n e a r i -  
s ~ e R  c o 6 p a ~  0 6 1 ~ u p ~ b 1 i i  M a T e p u a n  no rnsisuonoruu, K n M M a T o n o r u I q  runpo- 
JIOrUM N ~ ~ O M O ~ @ O J I O ~ W N  ~ O J I H ~ H O ~ O  YpaJIa, 3 H a q U T e J l b H a R  Y a C T b  K O T O P O r O  1: 

H a C T O R W e M y  B p e M e H U  ony6nu~oaalra.  . P ~ c c M ~ T ~ M B ~ ~ M ~ R  B ~ 0 ~ 0 r p a @ l l 1 ~  
T e P P H T O P H R  O X B a T b I B a e T  ~ O J I R P H L I ~ ~ ,  n p U I I 0 J I R p ~ b l f i  W C e ~ e p H b 1 f i  Ypan, 
o r p a H u s a s a n c b  H a  mre n p e n e n o M  p a c n p o c ~ p a ~ e l r a ~  c ~ e x ~ ~ i ~ o ~ - n e p e n e ~ ~ < o ~  
(59",5' c. ru.). 

~ O M M M O  M3JIOlKeHUR C n e U M a J l b H b l X  r J I R ~ H O J I O r U q e C K M X  BOnPOCOB,  OCHO- 

B a H H b I X  H a  @ W ~ H ~ ~ C I < C I X  M e T O A a X  W C C J ~ ~ A O B ~ H U ~ ~ ,  a B T O P b l  CTPeMNJIMCb  B 0 3 -  
MOXHO n o n H e e  O T P ~ ~ U T ~  nax~efirrrue @H~UKO-reorpa@urec~ue 3 a r c o u o ~ e p ~ o -  
CTW, y C T a H O B J I e H H b l e  A n n  k i 3 y r l a e M o f i  T e p p H T O p M M .  B CBR3W C 3TMM ITPOUeCCbI, 
n p o u c x o ~ n r ~ u e  H a  n e A H u K a x ,  p a c c ~ a T p l 4 B a r o ~ c ~  H a  o61ue~  @ o ~ e  @ H ~ W K O -  
r eorpa@isec~~x ycno~n i i  r o p H 0 f i  O ~ J I ~ C T H  Ypana,   TO A e n a e ~  p a 6 0 ~ y  M H ~ -  
p e c H 0 f i  ~e TOJIbKO An53 M 5 I ~ M O J l O r O B ,  HO T a I t X e  AJIX KJlMMaTOJIOrOB,  TMAPOJIO- 
r o B ,  r e o ~ o p @ o n o r o ~ ,  @M~UKO-reo rpaao~ .  

n e p ~ b ~ e  M c c n e n o B a T e n M  c e ~ e p ~ o t i  qaCTLI Ypana A. Keiisepnu~r, A. u p e ~ ~  
[333], 3. ~ O @ M ~ I I  1851, n. K p y 3 e H I U ~ e p ~  11631, n o C e T M B l l l I l e  er0 B C e p e A u H e  
XIX B., OTMeTMJIM n O n H O e  OTCyTCTBMe B r O p a X  BeYHbIX C H e r O B  U JIeAHMKOB. 

3. ~ O @ M ~ H  O ~ ' L R C H R J I  OTCYTCTBMe H a  YpaJle J l e A H U K O B  H e 3 ~ a 4 M T e J I b H o f i  ~ b 1 c o -  
TOR x p e 6 ~ a  M K P Y T M ~ H O ~ ~  ero B e p I U U H ,  B M e C T e  C T e M  OH O T M e r l a J l  U M P O K O e  
P a c n p o c T p a H e H u e  B ropax n e T y m m n x  C H e x H b r x  nmeri. He 6b1nir 06sapyxe- 
Hta n e A H u K u  H a  Ypane M PRAOM nocnenymuux ~ccnenosa~eneii. 3 ~ o  npme- 
JIo K Y T B e p X A e H U I O  B HayY110fi J l M T e p a T y p e  B 3 r J l R A a  0 TOM, ' I T 0  C O B ~ ' ~ M ~ H H O ~  



'PAe/?eHeHMe Ha %pane CyUeCTBOBaTb He MOXeT BCJIeLICTBNe MaJI0fi BbICOTbI 
x p e 6 ~ a  M KOHTNHeHTaJIbHOCTM KJlUMaTa. 

B 191 1 r. C. B. K e p s e n n ~  1[150], OCHOBbIBaRCb Ha paCCKa3e MeCTHOrO One- 
HeBona E. T e p e ~ ~ b e s a ,  snepsble ab~ceasan npennoJroxeHue o cyuecTBosaHwu 
B CaMblX CeBePHbIX qaCTRX Ypafia (CeBep~ee 68" C. W.) ~e6onbu1ux JlefiHMKOB. 
O A H ~ K O  Ha 3 T 0  BbICICa3bIBaHNe, OTIIOCRUIeeC5I, KaK HaM Tenepb M3BeCTH0, K 

JleAHMKaM x p e 6 ~ a  Oqe-Hblp~, He o 6 p a ~ u n ~  AonXHoro BHUMaHMR, ki reorpa@br 
4:O-npe>Kf1eMy OTpUUaJIM B03MOXHOCTb CYqeCTBOBaHkIR JleAHMKOB Ha Ypane. 

Tonblio B 1929 r. reonoroM A. H. AnemKosbl~ 6blnu oTKpb1~b1 nepBble 
Jre,lHUKM B x p e 6 ~ e  C ~ ~ J I R  Ha n p P i n o n R p ~ 0 ~  YpaJIe [8, 91, CaMbll Kpynllblfi M 3  
HMX 6b1n Iia3BaH UMeHeM 3. ro@hfa~n .  

B 1932-1933 rr. BO BpeMR npOBeAeHMR 11 M n r  6blna OpraHM30BaHa 
YpaJIbcKaH JleAHMKOBaR 3KCneAUUMR nOA PyKOBOACTBQM A. H. Aneur~osa.  
B nep~blfi rOA pa60Tb1 3~cneaauuki A. H. A ~ ~ U K O B ~ I M  110, 1 I]  6b1nu o 6 ~ a p y -  
)KeHbI ewe lreTblpe JIeAHMKa B x p e 6 ~ e  C a 6 n ~  M nRTb neAHMKOB B pa f i0~e  r0 bI 
] H ~ ~ o A H o ~  (JWILHMKH M ~ H C M ,  K>rpa, ~ M M ~ ~ K o ,  Ean6ak1, M a ~ a p a r a ) .  B 193 l r. 
AJI~LUKOB~IM 6blnU oTKpbl~b1 TPM neAHMKa Ha x p e 6 ~ a x  Manabr, Cane~bl  u 
*Ira rope X a i i ~ e  ( ~ ~ A H U I ~ M  Mannbr, Cane M r o p o ~ ~ o s a )  M OAUH nenHuK 
(I1 M n r )  o 6 ~ a p y x e ~  C. T. 5 o r e ~  y ropbr Hapon~oii  Ell, 381. 3~cnenciuueii 
6brno nponefleso 06cneno~a~11~e  w o n m a m e  B H O B ~  O T I ~ I ~ I T ~ I X  AeAHuKoB. Ha 
PRAe AeAHMKOB ~ ~ I J I U  npOM3BeAeHbI K P Y ~ H O ~ ~ ~ C ~ T ~ ~ H ~ I ~  TOn~rpa@Mqe~K~e 
ClbeMKII. B TerleHMe JleTHMX MeCRqeB ~ 6 n u s u  JIeAHMKOB npOBOAMJlHCb CTaUM- 
oHapHbIe MeTeoponorusecKwe w ruaponorHqecKue I I ~ ~ J I ~ A ~ H H R ,  nnep13b1e ocBe- 
TMBuIMe KJlHMaTMYeCKMe YCJIOBMR 3TOrQ pafi013a. A. H. A ~ ~ U K O B ~ I M  M C. r. GO- 
YeM 6blnu TaKXe nOJIyqeHb1 HeI<OTOpbIe AaHI3bIe 06 IlliTeHCMBHOCTM TaRHMR 
CHera M JlbAa, CIZOPOCTU Jl,BHXeHUH nbna B JleAHMKaX 11 BblCKa3aHbI 0 6 w ~ e  
c o o 6 p a > ~ e ~ 1 1 ~  o xapamepe nuTaHMR nerruuI<oa, ux reo~op@onoru.recr<oii ae- 
RTeJIbHOCTll N. 3BOJIIOUUM OJleAeHeHNR YpaJIa. ~ T M  CBeAeHMR MMeJM 6onburoe 
s ~ a q e ~ u e  AnR xapaKTepwcTwwi f i o ~ o r o  phh0Ha oneneneHuH. Onl~ar<o B B M A ~  
Kpa'PKOBpeMeHHOCTU ~a6nlo~el1Mfi OHM He MOrJIM AaTb IlpeACTaBJleHMR 0 pe- 
XHMe, 6aJIaHce MaCCbI JleaHMKOB M 6b1~b UCl10JIb30BaHL1 AJIR C O ~ O C T ~ B ~ ~ H M ~  
c nepuonoM MTT. 

MCCJI~AOB~HMR B nepMOa 11 MIIT OKOHYaTeJIbHO yCTaHOBMJlM HaJIMqUe 
cospeMeHHoro oneneIreHuR Ha Ypane M nos~onunw sbrnenu-rb YpaJIbcKviR 
x p e 6 e ~  n O C O ~ ~ I O  JIeAHMKOByIO O ~ J I ~ C T ~ .  C. B. K~JI~CHMK, 06064a51 MaTepUh- 
JIbI ypaJ'Ibc~0R J I ~ ~ H M K o B o ~ ~  3KCneAMUUM, nOAqepKMBaJI Ba>KIiOCTb M3yqeHMR 
COBpeMeHHOrO OJleneHeHMR YpaJla, rAe <(npefiCTaBJleHbI cnoco6t1 BOSHMKHO- 
BeHU5I JIeAHllKOB Ha TePPNTOPNM, ~apa~~epFi3yIOueg~5i  BeCbMa 3~aqLiTeJIb~ofi 
O T ~ I I ~ ~ T ~ J I ~ H O ~ ~  pa3HOCTbm OJIeAeHeHUR>> {133]. A. H. AnerrrKo~ BbICKa3an 
npe~nOJIOXeHMe 0 B03MOXHOCTH MaXOX{AeHMR JIeAHMKOB B 6onee CeBepHbIX, B 
Te roAbl e u e  cna6o U ~ Y ~ ~ H H ~ I X  pa i io~ax  n o n ~ p ~ o r ~  Ypana [I I]. nocnenyro- 
WUe IlCCJleAOBaHMR nOATBepAHJIM 3TO npeAnOJIoXeHue. 

B 1930 r. reonoroM I'. A. n a n a n ~ o k  I2261 6brn 0 6 ~ a p y ) ~ e ~  ~apoBb1k neA- 
I ~ W K  B I O X H O ~ ~  YBCTM ~ O ~ R P H O ~ O  Ypana, Ha B O C T O ~ H O M  cKnoHe Maccma naii-  
Ep. B 1932 r. B. C. r o ~ o p y x u ~  [76] onucan nsa neAHuKa B p a i i o ~ e  rOpb1 
' X a l ~ b l ,  Ha3BaHHbIe IIMeHaMll B. a. K O M ~ ~ O B ~  H B. A. B ~ ~ C ~ H O @ ~ ~ B O ? ,  B Ce- 
B ~ ~ H O A  saCTM ~ O J I R ~ H O ~ O  YpaJla, B p a g o ~ e  X ~ A ~ T H H C K M X  M WyqbMx 03ep 
A. B. Xa6aKoobl~ [300] B 1938 r. 6b1nu OTMelreHbI YeTbIpe KapOBbIx J I ~ A H u K ~ ,  
? ~ D C J ~ A C T B I I N  nony~MBWMX Ha3BaHMe JIeAHHKOB 06pysesa,  A H Y ~ ~ ,  ~ Y M -  
CKOrO M Uyqber0. A. B. X ~ ~ ~ K O B ~ I M  6b1no BbICKa3aHO M H ~ H M ~  0 B ~ ~ O R T H O C T U  
HaXOXAeMNR HOBbIX JleAHMKOB Ha CeBepe ~ O J R P H O I ' O  Ypana, B x p e 6 ~ e  Oqe- 
Hbrpn. B 1940 r. B m x ~ o l  s a c m  n o n ~ p ~ o r o  Ypana ( p a f i o ~  o. Xolna) TPM 
JIeAHMKa 6 b r n ~  OIlMCaHbI r. n. C O @ ~ O H O B ~ I M  12691. 

B nepHon c 1945 no 1953 r. u s y s e ~ u e ~  ypanbcKsx neAIiuKo~ s a ~ u ~ a n c ~  
a. A. Aonryrrru~. np0~0nf I  C 1945 r .  MCCJ'leAOBaHMR Ha ~ ~ M ~ O ~ R ~ H O M  YpaJIe, 
OH O ~ H ~ P Y H N J I  HeCKOJbKO JIeAHNKOB B x p e 6 ~ e  CaJIe~bl ( ~ ~ A H U K I I  Boek~osa ,  
Bopsosa, rpuropbeea, P u x ~ e p a )  u B x p e 6 ~ e  Mannb~ ( X a ~ 6 a n  u K o ~ y c )  [104]. 
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OH T a K l K e  BTOPMYHO 06cne~oean p R A  J leAHUKOB, OTKPb lTbIX  A. H. Aneur~o-  
B ~ I M .  Ha O c i - l o n a H u N  ~ T M X  O T K P ~ I T U ~ ~  u B p e s y n b ~ a ~ e  06061qe~w~ M a T e p u a n o n  
n p e n b l n y ~ u I J x  uccnenona~eneli A. A. A o n r y i L l u ~ b ~ ~  6b1n C @ O ~ M ~ J I M ~ O B ~ I I  PRA 
B a X H b l X  T e O P e T H Y e C K H X  ~ o J I o x ~ H u ~ ~ ,  K a C a l o Q H X C R  p a 3 J I M Y H b l X  B O n p O C O B  *COB- 
p e M e H H O r 0  O A e A e H e H M R  Ypa.la (104, 1051, M H Q r k I e  H 3  ~ O T O P ~ I X  l O & T B e p A U J I H C b  
npu n p o s e n e H u u  uccnenosa~uii B nepuoa MTT. 

JI. A. A o n r y u r w l i  n o K a a a n ,  YTO y p a n b e K u e  n e A H n K x  R B J I R ~ T C R  H e  penult- 
T a M N  n P O I I l J O r 0  O J l e A e H e H U R ,  COXPaHHBLUBMUCR 6 n a r 0 ~ a p f l  T e H e B O M y  n O 5 0 -  

X e H H I O  B K a p a x ,  a H o p M a n b H O  pa3BHBa loL l rUMkiCR C O B p e M e H H b I M U  n e A H H -  
K a M H ,  CYQCCTBYIOUUMU 3 H a Y U T e J I b H O  H N X B  C H ~ ~ O B O ~ ~  r p a H U U b I ,  BCJIeACTBMe 
B ~ I C O K O ~  KOHqeHTPaI JWA B K a p a X  H ~ B ~ R H H O ~ O  H J I a B H H H O r O  C H e r a .  

Hau6onee K P J T I H ~ I ~ ~  O Y a r  COBPeMeHHODO O J I e A e H e H H R  0 6 ~ a p y ~ e ~  
JI. A. A O J I ~ Y ~ U M H ~ I M  B 1953 r. B cesep~oii s a c T u  n o n ~ p ~ o r o  Ypana, B p a i i o ~ e  
X ~ ~ ~ T H H C K N X  M U y r l b ~ x  03ep [106]. 3necb OH B b I R B I l n  I.r s a C T U Y H 0  06cneno- 
B a n  O K O n O  n O J I y T O p a  AeCRTKOB JIeAHHKOB, B TOM q M C n e  ~ a u 6 o n e e  K p y n H b I e  H a  
Y p a J I e  i i a p O B 0 - A O n U H H b l e  n e A H H K U  MHCTNTYT~ reorpaauu AH CCCP (MTAH) 
u M o c ~ < o ~ c ~ o r o  y H w s e p c w T e T a  (MTY). B  TOM x e  p a l i o ~ e  reonor M. H. n a p -  

X a H O B  B 1949 r. o G ~ a p y x n n  A B a  J l eAHUKa ,  BnOCJleACTBIlM nOJ IyWiBI I IHX H a s -  
BaHI.iR Eepra U ~ ( O B ~ J I ~ C K O I O .  HeGonbwofi K ~ P O B ~ I R  JIeAHIlK B 1956 r. H a I I l e J l  
'B. B. r o p 6 a s e ~  I i a  T e n b n o c c l t o ~  x p e 6 ~ e  u ~ a s a a n  ero u M e H e M  C. B. r o ~ o p y -  ' 
x u H a  1801, 

C 1929 no 1956 r. H a  Ypane 6 b l n o  Bb lRBJ IeHO Gonee 50 JIeAHHKOB. O A H ~ I < O  
B B H A y  OTCyTCTBUR C T Z U M O l l a P H b I X  H ~ ~ J I I O A ~ H ~ ~ ~  npOUeCCb1 ,  @ o p ~ I i p y l o L U ~ ~ e  
Y p a n b C K H e  J l eAHuKki  U E X  P e X H M ,  O C T a B a J I H C b  IIOYTN I l e  M3YqeHHbIMU.  

Mexny T e M  u H T e p e c  K n p o 6 n e ~ e  c o B p e M e H H o r o  o n e n e H e H u R  Ypana npo- 
A O J l X a J l  B 0 3 p a C T a T b .  H ~ K o ? Y ) P ~ I ~  NCCJleAOBaTeJIM 11 I ,  133,2941 y K a 3 b I B a J l I l  H a  
B a l K H o e  T e o p e T u q e c K o e  3 ~ a ~ e ~ ~ e  U ~ Y Y ~ H U R  n e A H u K o B  Ypana. ' Y p a n b c ~ ~ e  
JIeAHMKM ~ p e j l C T a B J l R J l M  6 0 J I b I I l o f i  H H T e p e c  AJIR Pe I I l eHk iH  n p 0 6 J I e ~ b 1  M a J I b I X  
(POPM o n e A e H e H m ,  H a   TO H e o A i I o K p a - r H o  y ~ t a s b l s a . ~ ~  M. B. TPOHOB [294]. 
H 3 y q e H 1 4 e  ~ c J I o B H ~ ~  CyIIJ.eCTBOBaHMH ypaJ IbCKl . IX  JIeAHMKOB U M e J O  60~1bruoe 
3 ~ a s e ~ u e  A n n  B b r R B n e H w R  B ~ I C O T ~ I  ~ e o p e ~ u r e c ~ o f i  c ~ e r o ~ o f i  r p a e I i s b 1  Ypana, 
a T a K x e  Ann p e u e H u R  p m a  B o n p o c o n  A p e B H u x  o n e n e ~ e ~ u q  H a  ceoepe 
E ~ p a s u u .  

n p u n a s a ~  a a m o e  s ~ a q e ~ u e  M ~ Y Y ~ H L I I O  C O B ~ ~ M ~ H H O ~ O  o n e n e H e r r u R  Ypa- 
na, M ~ X A ~ B ~ A O M C T B ~ H H ~ I ~ ~  KOMIlTeT  n0 ~ P O B e A e H I l l O  Mrr BKJIH)IIiiJI B D P O -  
I ' p a M M y  p a 6 o ~  r n R u l l O J I O r W ' I e C K l l e  MCCJIeAOBaHflR.  H a  ~ O J I R P H O M  Ypane. 
-B 1956 r. B COOTBeTCTBHH C 3TkIM P e I I l e H M e M  OTAeJIOM r J lnUUOJ lOr l l k i  MHCTM- 
T y T a  reorpaauu AH CCCP 6b1na o p r a ~ u 3 o ~ a ~ a  I l o n ~ p ~ o - Y p a n b c ~ t a ~  s K c n e -  
AMUMR, B 3 a ~ a ~ y  ~ o ~ o p o i i  B x o A M n o  n p o B e n e H l i e  m c r u n o n o r u Y e c I < u x  accneno- 
s a ~ u t i  B c e ~ e p ~ o f i  s a c T u  I l o n ~ p ~ o r o  Ypana. 

O C H O B H O ~  qenblo I ~ C C J ~ ~ A O B ~ H I ~ ~ ~  R B J I R n O C b  M 3 y z l e H U e  B ~ ~ M M O A ~ ~ ~ C T B N R  
O n e f i e a e I i u R  M I < J I U M a T a ,  C O B P e M e H H O r O  COCTORHMR JIeAHMKOB, UX n p o c T p a H -  
C T B e H H O r O  p a C l l p O C T P a H e H M R  U ~ ~ I < O H O M ~ ~ H O C T ~ ~ ~  ~ B O J I I O U M U .  B OCHOBY 

O p r a H M 3 a U M M  M nOCTaHOBKM ~ J I R U U O ~ O ~ I l Y e C I < N X  H C C J I ~ ~ ~ O B ~ H H ~ ~  6b1nu n O J I 0 -  
x e H b 1  n p u H u u n b 1  a p o n e n e H w n  c T a u w o A a p H h l x  @U~I~KO-reorpa@usec~nx  H a 6 -  
~~ ronenun ,  c @ o p ~ y n n p o n a ~ ~ b r e  r. A. ABCIOKOM f3], a T a K x e  M e T o n u n e c K u e  

y ~ a 3 a ~ ~ ~  no n p o e e A e H u l o  r n R q u o n o r u s e c K u x  uccnenona~uii M W ,  I l p u  npo- 
B e A e H l l U  pa6o.r U U p O K o  n p H M e H R J I I l C b  K a K  @ K ~ U Y ~ C K M ~  M e T O n b I  N C C ~ ~ ~ A O B ~ -  
H H ~ ,  6 a 3 u p y m ~ u e c ~  B OCHOBHOM H a  C T a U K O H a P H b l X  T a K  
r e o r p a @ N s e c ~ M e  ~ e T o A b 1 ,  O C H O B O ~  KOTOpbIX  RBUJI l lCb  M a P m P Y T H b l e  uccne- 
AOBaHMR.  

B K a Y e C T B e  OCHOBHbIX 0 6 3 1 2 ~ ~ 0 ~  C T ~ Q U O H ~ P H ~ I X  H C C J I ~ A O B ~ H H ~ ~  B p a f i 0 ~ 0  
X ~ A ~ T H H C K ~ X  U W y Y b I l x  03eP - C a M O r O  3 H a q H T e J I b H O r O  H a  Ypane CNara 
C O B p e M W H O r O  O f i e A e H e H M R - 6 b l J I ~  B b l 6 p a H b 1  ~ a u 6 o n e e  T M n ~ l l H b l e  M B. TO 
>KC B P e M R  pa snuvsb~e  no ~op@onorwu u P a c n o n o x e H u l o  J I ~ A H M K ~  MrAH, 
06pysesa u MTY. B 1957 r. H a  BOCTOYHOM Gepery o. E. ~ a n a ~ a - I O r a ~ - f l o p  
6b1.u n o c T p o e H a  r n R u u o n o r u l r e c K a n  c T a w u R  ( r e o r p a @ u q e c K u e  K O O P A H H ~ T ~ I  ' 

7 



67',6' c. ru. M 66',1' B. n.), H a q a s m a R  c n m m  1957 r. c T a u H o H a p l 1 b I e  ~ a 6 ' -  
JIIOReHMR. B 1958 1'. 6b1nu C 0 3 A a H b I  IlOCTORHHO A ~ ~ ~ c T B Y I O W N ~ ~  C T a U U O H a P  Ha 
n n a T o  y n e n H M K a  MrAH M c e 3 0 H ~ b 1 e  C T a U M o H a p b I  H a  J I e A H N K a x  06pyseaa 
N MI'Y *, 

B COOTBeTCTBUM C n p ~ r p a ~ ~ ~ f i  MTT H a  J I e f iHMKaX n p O B O A H J I K C b  C T a -  
U M O H a p H b I e  ~ a 6 J I ! o n e H k i f l  3a a ~ ~ y ~ y J I R u M e f i ,  a 6 n ~ s ~ e f i ,  B e U e C T B e H H b l M  6a- 
JIaHCOM, CTOKOM TaJ Ib IX  BOA, TenJIO_BbIM ~ ~ J I ~ H C O M ,  T e M n e p a T y p H b I M  P e X k i M O M  
J I b A a  Ef C H e r a ,  A M a r e H e 3 O M  C H ~ X H O ~ ~  TOJIUIM, A B N X e H M e M  n b A a  U A p y r k i M H  
n p o u e c c a M a .  M 3 y s a n M c b  c T p o e H u e  n e n H m o B ,  MX r e o ~ o p @ o n o r ~ ~ e c ~ a ~  A e R -  

'TeJIbHOCTb.  E ~ I J I M  n p O B e A e H b 1  @ O T O T ~ O A O J I H T H ~ I ~  C a e M K M  P R A a  J I enHMKOB.  
A m  BbIRBJIeHUR KJlMMaTHYeCKMX Y C J I O B N ~  C y W e C T B O B a H M R  JIeAHMKOB 

6onburoe B H M M a H x e  6b1~10 06parueao H a  ~ s y s e ~ u e  <<@OHOB~IX>> r t i n p o M e T e o -  
ponorwsecmx s n e M e H T o a  no T ~ P P N T O P N N  I lonnp~oro  Ypana N npemne B c e r o  

H a  p a c n p e n e n e H M e  c H e x H o r o  n o K p o B a  B ropax. C 5 ~ o k  uenbm s~cnen~ukie f i  
6b1n.u n p e A n p U H R T b 1  C H e r O M e p H b I e  CBeMKM C nOJ IHb lM n e p e c e Y e H n e M  x p e 6 ~ a  
c s a n a ~ a  H a  BOCTOK no r o p H b I M  A o n u H a M ,  a T a I < x e  C H e r o c ' b e M K M  H a  n n a T o ,  
n e x a u u x  H a  pa3nuq~brx B b r c o T a x .  6onee A e T a n b H o r o  n 3 y q e ~ n ~  3 a ~ 0 -  
H O M ~ ~ H O C T ~ ~  @ O ~ M H ~ O B ~ H M H ,  I l 3 M e H e I l M R  M T a R H H R  C H e X H O r O  J IOKPOBa  M 
JIeAHMKOB, a T a K X e  @ o ~ M M ~ o B ~ H M R  CTOKa  B B e p X H e M  T e q e H U l i  P e K H  6. Xa- 
n a T a  Barn ~ b 1 6 p a ~  0 n b I ~ H b I f i  6accefi~ ( n J I 0 l L l a ~ b  135 KM*), B PHf i e  T 0 4 e K  
K O T O p O r O  BeJ IMCb  K O M n J I e K C H b I e  rMApOMeTeOpOJIOrHlreCKMe H ~ ~ J I I o A ~ H M R .  
 TOT 0 n b I ~ H b 1 f i  6acceir~ no X a p a K T e p y  U H a n p a B J I e H H O C T M  n p O B O A R M b l X  B 
H e M  pa6o.r n O X O X  H a  P R A  OIlbITHbIX rMAPOJIOrWLIeCKMX 6 a c c e f i ~ o ~  B r O p a X  
CCCP ( ~ a n p ~ ~ e p ,  6accef i~  P e K M  ~ o H - K ~ ~ ~ J I c ~  H a  T R H b - u a ~ e )  U <<CHe>KHbIX 
n a 6 0 p a ~ o p ~ f i > >  B ropax C m A  ( B ~ P X H R R  K O J I ~ M ~ M R ,  B M f i J I a ~ e ~ 6 a c c e f i H ,  
4 e H ~ p a J I b H a R  Ckieppa). O f i H a ~ 0  @ U 3 ~ ~ 0 - r e 0 r p a @ ~ q e ~ ~ ~ e  O C O ~ ~ H H O C T M  B 
O n b I T H O M  6accefi~e Ej. X ~ A ~ T ~ I  B e C b M a  C B O ~ O ~ P ~ ~ H ~ I  M H e  nOBTOpRlOTC5I  H H  

B OAYOM M3 M3BeCTHbIX OIlbITHbIX 6 a c c e f i H 0 ~ .  B T O  Xe B p e M R  OHM X a p a K T e p -  
HbI  AJIR r 0 J I b u 0 ~ 0 f i  3OHbI  YpaJIa U B 3 H a q k i ~ k J I b H o k  C T 2 n e H M  AJIR A p y r M X  rap- 
HbIX p a f i 0 ~ 0 ~  3 e M H O r O  mapa. 

3 ~ c I I e ~ M u N e f i  I I pOBOAMnMCb M a p U p y T H b I e  MCCJIeAOBaHUR JIeAHUKOB, a T ~ K -  
x e  c n e A o B  A p e B H M x  o n e ~ e ~ e r ~ ~ l f i  B ropax Ypana M H a  n p e n r o p H b r x  p a B -  
HMHaX.  

B K O H q e  1959 r. 6 b 1 ~ 1 0  JIPMHRTO PeLIJeHHe 0 n p O A O J I X e H N H  I ' J IRuMOJIOrMqe-  
CKUX U C C J I ~ A O B ~ H A R  H a  ~ O J I R P H O M  YpaJIe. ~ T H  UCCJIeAOBaHMR no HeCKOJIbKO 
c o ~ p a u e ~ ~ o f i  no c p a B H e H u r o  c n e p u o n o M  MTI' n p o r p a M M e  npononxanncb 
B T e s e m e  1960-1962 rr. C 1963 r. l l o n ~ p ~ o - Y p a n b c ~ a ~  s K c n e n M s m  npn- 
C T y n H J I a  K I lPOBeAeHMIO H ~ ~ J I I o A ~ H M ~ ~  lT0 M ~ X A Y H ~ P O A H O ~ ~  np0rp a M M e  3a 
K O J I ~ ~ ~ H M R M M  JIeAHMKOB, n p O A O J I X a I O ~ U X C R  H a C T O R U e e  B p e M R .  OAHO- 
B p e M e H H O  COTPYAHMKaMU 3KCneAUUMM IIPOROAMTCR p H &  TeMaTMYeCKMX 3 K C n e -  
P H M e H T a n b H b I X  M c c J I ~ A o B ~ H H ~ ~ .  

B T e l I e H N e  1957-1964 rr. B OCHOBHOM ~ ~ I J I M  BbIRBJ IeHbI  U O n W C a H b I  HO- 
B b I e  JleAHMKM C e B e p H b I X  ~ ~ ~ O H O B  Y p a J I a .  YXe B n e p ~ b 1 f i  r O A  p a 6 0 ~ b 1  3 K C n e -  
AUUMM (1957 r.). A. 0. I ( ~ M M ~ ~ M X O M  6 b r n  O T K P b I T  c a ~ b l f i  c e ~ e p ~ b l f i  H a  b'pa- 

Oqa!. COBpeMeHHOI 'O  O J I e A e H e H M R  B x p e 6 ~ e  O s e - H b 1 p A : O ~  0 6 ~ a p y x u ~ 1  M 
06cneno~an IIFlTb JIeAHMKOB 1106, 1481. B 1958 r. H a  OCHOBaHWH M 3 y q e H N . n  

M a T e p M a n o B  a 3 p o c - b e ~ o ~  B c e ~ e p ~ o n  s a c T w  Ypana A. C. T P O N L Z K M ~ ~  ~ b l n -  

B M n  e u e  27 JIeAHUKOB, M3 KOTOpbIX  60JIbI.LIaR q a C T b  6 b l n a  O ~ C J I ~ A O B ~ H ~  
[283, 2841. O A H O B ~ ~ M ~ H H O  p a 6 o ~ a  no BbIRBJIeHMIO J I eAHUKOB no ~ ~ ~ o @ o T o -  
CHWMKaM n p O B O A M J I a C b  A. A. A o n r y l r r U ~ b r M  [108]. B 1959 r. A. 0. K ~ M M ~ -  
PMX 0 6 a a p y x ~ n  ewe O n M H  J I e A H M y  H a  T ~ ~ ~ ~ o c c K o ~  x p e 6 ~ e ,  C ~ M L I ~  I O X H M ~ ~  
h3 M3BeCTHbIX JIeAHFiKOB H a  YpaJIe. B 1960 r. A. C. T p o ~ u ~ t r f i  H a  OCHOBaHMW 
W3YqeHMR a 3 p O C ' b e M 0 9 H b l X  M a T e p M a J l O B  0 6 ~ a p y x u n  HeCKOJIbKO H O B b I x  O W -  
TOB COBPeMeHHOI 'O  OJ IeAeHe l INR B I O X H O ~ ~  Y a C T N  ~ o J I R ~ H o ~ o  Ypana. B M a c -  

* CTPOWT~J~CTBO C T ~ H U H U ,  opra~w3aun~ H Meronbr n oeeneaun pa6or noapob~o onn- 
caHbl s ~Marepuanax rsnuuonoruvecxux uccnenossllefi hcnnp~o-~panacnofi  ~ncne~!!!lser 
i2651. 



C U R a X  B ~ ~ K ~ ~ - C ~ I H ~ I I H C K O M ,  nafi-Ep, P a f i - p ~ d ,  a T a K X e  H a  x p e 6 ~ a x  Xap6eii- 
X O h ,  X a H M e f i - X 0 f i  U ma no^ n a f i I T y n b l H ~ ~ 0 ~  HM 6b1.110 B b I R B n e H O  6onee 40 
K a p O B b I X  U npUCKJ lOHOBblX  J e n H U K O B  [286]. HeBonbruoii ~ a p O B b 1 f i  J l e A H U K  06- 
H a p y x e H  A. 0. Y e ~ ~ e p ~ x o a r  B 1961 ,r. H a  M a c c w s e  Bopsosa. B 1964 r. 
a. a. A O J I ~ Y I U M H L I M  B p e 3 y J I b T a T e  T U a T e J I b H O r O  A ~ W U @ P I I P O B ~ H U R  a3p0@0- 
TOCHUMKOB 6b1nki BbIRBJ IeHbI  cue 20 H ~ ~ O A ~ W M X  JleAHUKOB H a  ~ ~ N ~ O J I R ~ H O M  

. Y p a n e .  
Bcero H a  Y p a J I e  H a  1 M a p T a  1964 r. H a C s U T b I B a e T C R  143 J l e n H U K a  o64efi 

n n o u a n b m  28,5 (CM. T ~ ~ J I .  1 ) .  
M 3  a H a J l M 3 a  p a 3 M e U e H M R  W3BeCTHbIX H a M  T e n e p b  JIeAHMKOB M M a p l l l p y -  

TOB n e p s b l x  ~lccnenosa~eneii l l o n ~ p ~ o r o  M l l p ~ n o n ~ p ~ o r o  Ypana C T ~ H O B I ~ T -  
CR RCHbIM,  n O q e M y  J I e f iHUKu UMM H e  6 b 1 n ~  3 a M e q e H b I .  M a p U l p y ~ b 1  n e p B b 1 X  
U ~ ~ J I e n O B a ~ e n e f i  n p o n e r a n M  0 6 b 1 9 ~ 0  B c T o p o H e  OT M e c T  P a c n o n o x e H m  nen- 
HUKOB, a e C n U  OHU U npOXO&HJIzl  B I ~ ~ ~ O C ~ ~ A C T B ~ H H O ~ ~  6nu30c~a OT HUX, 
1 0  TOJ lbKO B n e p B 0 f i  ITOnOBUHe J I e T a ,  K O r A a  n O B e p X H O C T b  nbna 6 b l n a  eule' 
I I O K P b I T a  C e 3 0 H H b I M  C H e r O M .  T ~ K ,  3. ~ O @ M ~ H  I I p O I I I e n  BAOJIb  B O C T O s H O r O  
n O A H O X U R  x p e 6 ~ a  C a 6 n ~  B C e p e A u H e  UIOHR 1850 r., K O r A a  B C e  J I eAHUKU 6 b 1 ~ 1 i  
t .J l \C n O K P b I T b I  I ' J IY~OKMM C H e r O M  * 1851. B K O H U e  UrOHR B p a f i 0 H e  X ~ A ~ T U H -  
CKMX 03ep p a 6 o ~ a n a  T a K X e  3KCneAMUMR n. a. K ~ ~ 3 e ~ I l l T e p ~ a  11631 ki a p y -  
rag,  6onee n O 3 A l l R R  (1909 r.),  p y K O B O A U M a R  0. 0. ~ ~ K J I Y H A O M  [25]. 

B I l e p U O n  M r T  M n O C J l e A y I O I 4 N e  I'OAbI OCHOBHble  H a y z l H b l e  p a d o r b 1  no- 
A R ~ H o - Y ~ ~ J I ~ c I < o ~ ~  3 K C n e n U u U H  BbInOJII fRJlH A. C. Tpowu~uii, B. r. X O A ~ K O B ,  
B. 6. Y ~ U H A X M ,  A. C. ~ Y C ~ K O B ,  B. M. M u x a n e ~ ,  M. M. Ae6enesa1 B. H. Ana- 
MeHKO,  n. A. ) & ~ B K O B M ~ .  Haywoe p y K O B O A C T B 0  n p O U O A U M b I M U  p a 6 0 T a M M  
U ~ O A ~ O T O B K O ~ ~  M O H O I ' ~ ~ @ U U  OCylJJeCTBJlRJIOCh n. c. TPOUUKUM. 

B ~ ~ G O T ~ X  3KCneAUUMM n p U H R J l H  T a K X k '  Y Y a C T U e  ~ M ~ ~ O J I O ~ M Y ~ C K M ~  O T p R A  
A l 0. K ~ M M ~ ~ u x ~  (1957, 1958 M 1961 rr.), T ~ ~ M O M ~ T ~ H ~ ~ C I < H ~  O T P R A  
E. H. ~ ~ I K U H ~  (1958, 1959 IT.), @ O T O T ~ O A O J I I I T I ~ ~ I ~  OTPRAbI  B. M. Asrenusa, 
r. A. q e p e ~ ~ b ~ x a ,  ll. H. Epyesusa H A. T. U B ~ T K O B ~  (1957-1963 rr.) 
Ii r e O @ U 3 M s e c ~ k i f i  O T P R A  5. A. ~ O P O B N H C K O ~ O  (1961 r.). 

P e 3 y J I b ~ a ~ b 1  U c c n e ~ o ~ a ~ u i i  ~ o J I R ~ H o - Y ~ ~ J I ~ c K o ~ ~  3KCneAULWiU o606ue- 
1ib1 B p R A e  c ~ a ~ e f i  ee C O T P ~ A H U K O B .  n e p ~ u s ~ b ~ e  M a T e p u a n b I  H ~ ~ J I I O A ~ H U ~ ~  3a 
n e p U O n  M r r  (1957-1959 rr.) H 3 A a H b I  B 13 T O M a X  O ~ U U M  0 6 ' b e M o ~  CBbI IUe  
200 n e r l a T H b r x  n w c T o B .  

H ~ C T O R ~ ~ R  M O H O ~ ~ ~ @ H R  RBJIReTCR -KOJlJ leKTUBHbIM TPYAOM,  H a n U C a H -  

H b l M  OCHOBHbIMN Y q a C T H M K a M U  3KCneAUUMM.  npll C O C T a B n e H U U  M O A O ~ ~ ~ @ I I U  
IlOMWMO M a T e p U a J I O B  9 K C n e n U u U l i  6 b 1 ~ 1 U  T a K X e  U C n O J l b 3 0 B a H b I  M H O r O s U C n e H -  
H b I e  Q ~ ~ ~ J H K O B ~ H H ~ I ~  p a 6 0 T b 1 ,  @ O H A O B ~ I ~  M a T e p M a J l b I ,  A a H H b I e  K J I H M a T I I q e -  
CKUX C n p a B O q H U K O B  M e X e T O A I I U K O B  no C e B e p H b l M  P ~ ~ O H ~ M  Ypana 11 n p U -  
J I e r a I o u U X  K H e M Y  P a B H M H .  ~ O C K O J I ~ K Y  T e K C T O B a R  q a C T b  M O H O ~ P ~ @ U I ~  6 b 1 n a  
3aseprue~a  B H a s a n e  1964 r., B HeI? npMBOARTCR CCbInKN H a  p a 6 0 T b 1 ,  o n y 6 n 1 4 -  
K O B a H H b I e  r10  1963 r. BKJIlOYUTeJIbHO. 

A B T O P ~ I  o 6 p a u a m ~  B H U M a H U e  q U T a T e J l R  H a  TO, s T 0  B UMelOl4HXCR B M o -  
H O r p a @ U k i  M a T e M a T U q e C K U X  @opMy.JIax U H n e K C a U I l R  B b I A e p X a l l a  T O J I ~ K O  
BHYTPM M a B .  OAHUM U T e M  Xe CHMBOJIOM B p a 3 J I H I I H b I X  r J l a B a X  U H O r A a  
0 6 0 3 ~ a q a ~ ) ~ ~ ~  p a 3 H b I e  I IOHRTHR,  9 T O  C B R 3 a H O  C y K O p e l I U B W M M N C R  CUCTeMaMM 
0 6 0 3 H a q e ~ U f i .  

* B o n y 6 j r n ~ o ~ a ~ ~ o ~  OTscre 3. ~ o @ M ~ I I L I  HhlelOTCR OneqaTKH. Bhiec~c 17, 27 I1 
30 HIOHR 1850 r. Hanesa~ailo 17, 27 n 30 nmnR 1830 r. [as, crp. 182-1861, s ~ o  nerKo MO 
XeT npHBeCTH YnTaTenR K HeIlpaBH.'lbHO;\ly BblBOXy OTHOCHTejlbHO 60.lblU0fi 3aCHeXe11110- 
CTH TeppnTapnn l lp~nonepaoro Ypana BO n~opoil  nonosriHe nmnn 



Ypan I<aK c K n a n s a T a R  s o ~ a  c @ o p ~ n p o ~ a n c ~  B snoxy r e p s u H c K o r o  

oporenesa. B T e q e H M e  M ~ ~ O ~ O R  OH n o A B e p r a n c R  u H T e H c a n H b I M  n p o q e c c a M  
A e H y A a U M U ,  C H U B e n N p O B a B I U l l M  BbICOKOrOpI<yIO  C T p a H y  A 0  COCTORHUR n e H e -  
n n e t i a .    TOM^ C ~ O C O ~ C T B O B ~ J I I I  T a K x e  M o p c K H e  T p a t I c r p e c c M u  ( n e p x ~ e m p -  
CKaFI, B e P X H e M e J l O D a R ,  n a J l L ? ~ r e ~ i ~ ~ a R ) ,  n O K p b l B a B I U U e  O K P a M H M b I e  0 6 n a c ~ ~  
y v a n b c K o r o  nesenneaa, a M e c T a M w ,  no -BHAUMOM~,  u ~onopasnenbsyro 3 0 ~ ~ .  
B M e 3 0 3 O e  Ypan M C n b I T b l B a n  H e O f l I < O K p a T H b I e  CBOAOBbIe  n O A H R T U R ,  3 a B e p -  
xuaorrrwecg ~ a x n b l i i  pas  n o n ~ o u  ne~renne~usauweii c T p a H b l  (1021. 

B o n u r o u e H e  - M u o u e H e  n npenenax ypanbc~o i i  ~ ~ H ~ ~ J I ~ H M ~ H ~ O B ~ I I H O ~  
3011bI H a ' l a J I U  IIORBuIHThCR K P Y n H b l e  CBOAOBbIe  1% C B O A O B O - ~ J I ~ I ~ O B ~ ~ ~  n O A H R -  
TNR, npmenrrrue K @ O ~ M U ~ O B ~ H W I O  o p o r p a @ ~ s e c ~ u  B b I p a x e t I t I o r o  r o p l i o r o  
x p e 6 ~ a  161, 216, 219). C Y M M ~ ~ H L I ~  I I O J l O X U T e J I b I l b I e  n B U X e H H R  38 H e O r e H -  

Y e T B e p T U r I H O e  B p e M R  B C e B e P t I b l X  p a f i 0 H a x  YpaJla OUeHUBaIOTCR B 700- 
1000 .u 11511. 

O C H O B H ~ I ~  O C O ~ ~ H I ~ O C T N  o p o r p a @ U N  YpaJla O n p e A e n R l O T C R  er0 r e O T e K T 0 -  
HNYeCKUM C T p O e H U e M .  B r e O n O r 0 - C T p y K T y p H O M  OTHOLLleHMN Y p a J I b c ~ U f i  X p e -  
6 e ~  n p e A C T a B J I R e T  COGOR C n O X H o  n O C T p 0 e H H y l o  JIU11efiHyIO, I l p e I l M y U e C T B e H -  
H O  M e P U n M O H a J I b H O  BbITRHYTYIO C K J I a A Y a T Y l O  CTPYKTYPY - Ypani,cr<wk M e r a -  
~ H T U K J I U H O ~ ~ ~ ~ ~ .  ~ J I ~ B H ~ I M  nO&HRTMeM Y p a J I b c K o r 0  M e r a a H T M K J I M H O p M R  
R B J I ~ ~ ~ T C R  ~ ~ H T ~ ~ J I ~ H o - Y ~ ~ J I ~ c K u  ~ H T U K J I M H O ~ M ~ ~ ,  C O C T ~ B J I S I I O U M ~  OCeBYIO 
q a C T b  x p e 6 ~ a .  OH C n O X e I l  C l l J IbHO , Q U C J I O l ~ U ~ O B a I I H b I M I l  M ~ T ~ M O ~ @ U Y ~ C K U M I ?  
H I ' J I Y ~ U H H ~ I M U  ,MarMaT%' I eCKMMM n O P O A a M I l  I l P O T e P 0 3 0 R ,  K ~ M ~ P M R  U O p a O -  
B U K a .  C 3anana U ~ H T ~ ~ J I ~ H O - Y ~ ~ J I ~ C K ~  ~ I ~ T M K J I M H O P M L ?  0 K a f i h f J I R e ~  ripen- 
ypanbc~uf i  K p a e ~ o i i  nporw6, s a n o n ~ e ~ t ~ b r f i  o c a n o s H b l M M  n o p o n a M l l  cpenae- 
r0 ii B e p X H e r O  n a J e O 3 O R .  3 ~ a  C T p y K T y p a  C O O T B e T C T B y e T  n p e A r O p H b l M  
Y Y a C T K a M  ~ ~ ' I O P C K O ~ ~  HN3MeHHOCTM. I< BOCTOKY O T  ~ ~ H T P ~ J ~ H O - Y P ~ ~ ~ C K O ~ O  
aHTUKJIMHOPMR n P O T R r U B a l O T C H  K P Y n H b I e  T a r U J I 0 - B ~ f i K a p c ~ l l f i  M UYY~MN: 
C K M ~ ~  C U H K J I M H O P M ~ ~ ,  C J I O X e H t l b l C  OCaAOYHO-BYJIKaHOI'eHHblMM 0 6 p a 3 0 ~ a ~ u ~ -  
M U  C p e A H e r o  naneo3on. B ~ o n b  ~ o c ~ o s ~ o f i  rpaawud~ U e ~ ~ p a n b ~ o - y p a n b -  
CKOrO a H T U K n M H O p U R  n p 0 C n e X I l B a e T C R  T a K > K e  n 0 n O C a  OCHOBHbIx U 
YJ IbTPaOCHOBHblX  n O p O A  (ra66p0, ' A y H N T O B ,  ~ ~ ~ ~ ~ A o T H T o B ) ,  Anop l . i ' r oB  1.r 
r p a H U T O B ,  C B R 3 a H H b l X  C C Y W e C T B O B a H N e M  H a  r p a H W U e  CTPYKTYPHblX  K P Y n -  
HbIX I ' J I Y ~ M H H ~ I X  p a 3 J I O M O B  {263]. C ~ ~ I ~ K J I I ~ H O ~ H ~ R  3 0 ~ a  O X B a T b I B a e T  BOCTOq- 
HYIO q a c T b  x p e 6 ~ a ,  npenropm u p e s ~ o  n o r p y x a e T c R  non T p a H c r p e c c n B H o  
H a J l e r a l O 4 U e  H a  H e <  ~ e 3 0 - k ~ i i ~ 0 3 0 I " i ~ K U e  0TJlO)KeHMR 3anan1~o-Cu6upc~of i  
HU3MeHHOCTM. 



Hawgonee U H p O K H e  YYaCTKH xp.e6~a n p U y p O s e H b I  K 3 0 H e  p a c u u p e H u R  
M n O n H R T H R  OCH ~ ~ H T P ~ J I ~ H O - Y P ~ J I ~ C K O ~ ~  aHTHKJIHHOPHR.  B C ~ M M  MCCJIeXO- 
B a T e n R M H  O T M e y a e T c n  xopouec c o B n a n e H M e  r n a B H b r x  o p o r p a @ s s e c i c y x  sne- 
M e H T O B  ( x ~ ~ ~ T o B ,  K p a x e i i ,  YBaJ IOB,  M e X r O p H b I X . n e n p e ~ ~ H f i )  C 0 6 4 ~ ~  npo- 
C T H p a H H e M  r e O J l O r H l r e C K H X  C T p y K T y p .  O q e ~ b  s a C T 0  BbICOKHe xpe6~b1 n p U y p 0 -  
s e H b I  K a H T U K J I H H a n b H b 1 M  n O A H R T H R M  C B b I X O A a M H  ~au6onee  Y C T O ~ ~ Y I ~ B ~ I X  K 
n e H y n a y m  nopon I i u x H n x  C T P ~ K T ~ P H ~ I X  3 ~ a x e f i .  M e x r o p ~ b ~ e  nenpeccuu, 
H a n p O T H B ,  6onbrueii qaC'l 'bl0 COOTBeTCTBYIOT C H H K ~ H H a J I b H b l M  n p o r ~ 6 a h l ,  
rAe BbIXOAHT,  IIOpO,4bI, J I e r l l e  nOAAaIOLlQieCR p a 3 M b I B Y .  Ha 3 T O M  OCHORBHHM 
M H O r M e  HCCJleAOBaTeJlH A e J l a J I H  BLIBOA 0 n a C C H B H O M  O T p a X e H H H  A p e B H H X  

c ~ p y ~ ~ y p  B c o s p e M e H H o ; M  penbeQe, c u w a r i  ero J I H T O M O P @ H ~ I M ,  0 6 ~ 3 a ~ -  
H b l M  A n N T e n b H O M y  B O ~ A ~ ~ C T B M I O  C ~ J I ~ K T M B H O ~ ~  3 P 0 3 U H  {36, 58, 60, 611. O A H ~ -  
KO B HZICTORLL(ee B p e M R  B C e  6 o n b l u e e  n p U 3 H a H I i e  H a X O n M T  M H e H l l e  06 ZIKTIIB- 

POJlU A P e B I i U X  CTPYKTYP N 3 H a q l i T e n b H O M  YYaCTHH P a 3 J I O M O B  B CO3AaIiMM 

penbe@a YpaJTa [44, 135, 271, 322 H np.]. H O B ~ ~ U M M M  C B O ~ O B O - ~ ~ ~ I ~ O B ~ I ~ ~ U  
L I B H X e H U R M H  C Y Y a C T H e M  n p O 4 e C C O B  M~~~JIoTHo-coJI+~@JIIoKUUOHHO~~ A e H Y n a -  
U N H  M H O r H e  FiCCJIef lOBaTeJIN ~ ~ ' ~ R C H R I O T  0 6 p a s o s a ~ ~ e  pa3HOBbICOTHbIX A p e B -  
HEX ~ O B ~ ~ X H O C T ~ ~ ~  B b I P a B H H B a H U R ,  K O T O P b I e  5IBJIRK)TCR O A H O ~ ~  U 3  X a p a K T e p -  
H ~ I X  O C O ~ ~ H H O C T ~ ~ ~  penbe@a Ypana, n p M n a I o r u u x  e M y  R p y c H o e  c T p o e H u e ,  

H a p ~ n y  C 3 P 0 3 H O H H b I M  P a C ' l J I e H e H H e M  H a  @ O P M U P O B ~ H M ~  penbeaa C e -  
B e p H b I X  p a f i 0 ~ 0 ~  Y p a J I a  O I i a 3 a J I H  B O ~ A ~ ~ ~ C T B H ~  H H B a n b H O - J l e n H M K O B b I e  np0- 
qeccb~, 06ycno~u~mt1e  0 6 p a 3 0 ~ a ~ u e  T N n H q H o  a n b n u i i c l c l ~ x  @ o p ~  penbe@a 
- ( K ~ ~ o B ,  T p O r O B ,  ~ Y ~ Y ~ T ~ I X  rpe6pefi H T, n.) .  , 

n p H  B c e f i  O ~ U ~ H O C T N  K ~ Y ~ H ~ ~ L I J M X  s e p T  peJIbe@a C e B e p H b I X  ~ ~ ~ O H O B  Ypa- 
J I a  O T n e J l b H b I e  er0 O ~ J I ~ C T H ,  XOpOl l rO  y K J l a A h I B a I O ~ H e C R  B n P U H R T Y 1 0  CXeMY 
A e J I e I I H R  H a  n 0 J I R ~ H b 1 f i  ( c e ~ e p 1 l . a ~  I i  I d X < H a R  ~ ~ c T H ) ,  n p H n 0 J I R p ~ b l 6  11 Ce- 
s e p ~ b l i i  Ypan, o6nana1o~ p ~ n o ~  n p M c y u u x >  H M  oco6en~oc~eii ,   TO n e n a e T  
4 e J I e ~ 0 0 6 p a 3 ~ b 1 ~  P a C C M O T p e H M e  H a M M  K ~ > K A O ~ ~  o 6 n a c ~ u  O T n e J I b H O .  O C ~ ~ O B H O ~  
B H N M a H H e  n p H  3 T O M  0 6 p a u a e ~ c n  H a  B b I R B J l e H H e  ~ a u 6 o n e e  o614ux Y e p T  
penbcQa, x a p a ~ ~ e p u 3 y 1 0 1 . q ~ ~  npexne B c e r o  oporpa@useceym 6a3y conpe- 
M e H H O r O  H A p e B H e r O  OJTeAeI I eHI iH  x p e 6 ~ a ,  a T a K i K e  y C T a H 0 B n e H H e  OCHOBHbIX 
3 a K 0 ~ 0 M e p H 0 ~ ' r e f i  B I l P O C T P a H C T B e H H O M  P a 3 M e 4 e H U M  r J I R U H a J l b H L J X  @OPM 
p e J I b e @ a .  PRA nMCKYCCM0HHbIX BOIIPOCOB, K a C a I O U H X C R  n P O H C X O X A e H H R  s e T -  

B e p T U s I i b I X  O T J I O X ~ H H ~ ~  M @ O P M I ~ P O B ~ H U R  p e J I b e @ a  Y p a J I a ,  P a C C M O T p e l l  
I l a M I i  B m. VIII. 

Il o n  R p H LI ii Y p a n  no x a p a K T e p y  penbe@a H r e o n o r w s e c t i o h f y  c-rpoe- 
HHIO M 0 x e - r  6 b 1 ~ b  p a 3 ~ e n e ~  ria c e B e p a y r o  M ~ o x ~ y r o  p e s ~ o  p a s n a q a t o u r s e c n  
qaCTI.1. 

C e ~ e p H a F i  l l a C T b  ~ O ~ R ~ H O ~ O  Ypana (OT r. KOHCT~HTMHOB K a ~ e ~ b  A 0  
n 0 n U H b I  p. Co6b) n p e A C T a B J l R e T  co602i C H C T e M y  l l a p a J I J I e J I b H b I X  X ~ ~ ~ T O B  34 
M a c c H B o B  ceseprioro unu cesep-ce~epo-BOCTOYHO~O H a n p a s n e H u s r ,  pasnenea- 
HbIX I IPOAOJIbHb lMU ( M ~ P H A ~ ~ O H ~ J I ~ H ~ I M M )  H n O l l e p e s H b I M H  (UIWPOTH~IMSI)  
P e Y H b l M H  A O J I H H a M U  U M e X r O P H b l M H  A e n P e C C H R M U .  n o n ~ p H b 1 f i  Y p a J I ,  H a t I H -  

1 1 a R C b  O T  r. I<OHCT~HTMHOB I < a M e H b  (492 M )  Y3KHM (a0 5-7 KM) X ~ ~ ~ T O M  
s b ~ c o ~ o k  500-600 M, p e 3 K O  P a C L I l H p R e T C R  H a  I l r H p O T e  68'20' H nonocok IUH- 
~ H H O : ~  60-70 K.M n p o c n e x u s a e T c R  no A o n H H b I  p. Co6b. B p a f i o ~ e  K P R X B  
E ~ r a ~ e - n s  o 6 ~ 4 a ~  U H p u H a  x p e 6 ~ a  n o c T H r a e T  100 KM. A6conro~1ib1e sb~co- 
T ~ I  x p e 6 ~ o ~  c e s e p ~ o n  s a c T u  n o n n p ~ o r o  Ypana H e  npeabrmam 1000- 
1200 iU H n H W b  O T f i e n b H b I e  BepLIJ l lHbI  A O C T H r a I O T  BbICOTbI 6onee 1300 M 
(ropa H ~ T ~ M - &  B x p e 6 ~ e  Oqe-Hb~pn - 1363 M I  ropa X a H M e g  - 1324 N) . 

OCHOBHO~~ 901i r e o n o r w q e c K o r o  c T p o e H m  c e ~ e p ~ o j i  Y a c T u  n o n ~ p ~ o r o  
Y p a J I a  COCTaBJIRlOT n R T b  X O P O U O  B b I A e n R l O 4 H X C R  C T P Y K T Y ~ H O - ~ ~ H T O ~ O ~ H ~ ~ ~ -  
CKHX  OH (C s a n a ~ a  H a  BOCTOK): 1 )  3 o ~ a  cna6o ~ e ~ a ~ o p @ M s w p o s a ~ ~ b ~ x  
N3BeCTHRKOB J4 M H H H C T b I X  C n a H U e B  K a p 6 0 H a  E A e B O H a  3 a l l a A H O r O  JTOJIHOXWR 
x p e d ~ a ;  2) 3 o ~ a  M ~ T ~ M O ~ + U ~ ~ ~ C K U X  3 e J l e H b I X  C J l a H u e B ,  K B a p U U T O B  H K B 8 P U U -  
T O B M A H ~ I X  n e c s a H H K o B  O p A o B H I i a  M cunypa, c n a r a l o w u x  s a n a ~ ~ y ~ o  H BOAO- 
p a 3 A e n b H y l O  sa:TIf xpe6~a ;  3) 3 o ~ a  ~ H ~ ~ C O B ,  ~ J I ~ ~ H T O B ~ I X  a~@u6onul .os  13 



K p U C T a n n M q e C K H X  C J I a H U e B  C NH 'beKUURMN r P a H M T O B  B I ~ ~ H T P ~ J I ~ H o ~  n O J I O C e  ' 

xpe6.ra; 4) 3 o H a  Y n b T P a O C H O B H b I X  ( ~ ~ ~ ~ ~ o - ~ ~ ~ H A o T u T o B ~ T x )  N H T P Y ~ U ~  BO- 
C T O ~ I H O ~  YaCTM x p e 6 ~ a ;  5) 3 0 H a  ~ @ + Y ~ U B O B ,  TY@OB M M3BeCTHRKOBO-CJIaHUe-  
BbIX N J I U  C M n Y P a  M A e B O H a ,  C O C T a B J I R I o U a R  K O P ~ H H O ~  UOKOJIb ~ ~ H O ~ C K O R  
T Y H A P b I  N M e C T a M M  ~ O C T O ~ H ~ I ~  I I p e A r O p b R  x p e 6 ~ a .  

3anan~b1 i i  c K n o H  n o n ~ p ~ o r o  Ypana donee ~ p y ~ o i i ,  q e M  B O C T O ~ I H ~ I H ;  noq- 
TM H a  BCeM I l P O T R X e H N N  OH p e 3 K O  0 6 p b l ~ a e ~ c ~  K n p e A r O p H b I M  n e n p e C C M R M  

( K a p c ~ a ~ ,  Y c N H c K ~ ~ ~ ) ,  OTAeJIFIIOUNM OT I I O A H O X N R  r O p  r p S I A b I  n p e A r O p H b I X  
Y B a n O B - M y C l O p O B  (250-300 M H a &  yp. M O ~ H ) ,  C J I O X e H H b l X  n O p O A a M M  B e p X -  
H e r o  naneoso~ .  

B O C T O ~ H ~ I R  CKJIOH C n y C K a e T C R  n O C T e n e H H 0 ,  M e C T a M M  H ~ C K O J I ~ K M M H  R p y -  
c a m  K r u ~ p o ~ o i i  nonoce n p e n r o p H b l x  y s a n o B ,  npenc lasnnmqux co6ok cna6o 
n p N n O A H R T b I e  YrIaCTKN 3 a Y P a J I b C K O r O  n e H e n J e H a ,  C O T M e T K a M N  300-350 M. 
3 A e c b  O C O ~ ~ H H O  H a r n ' R n H 0  M O X H O  B U A e T b ,  HaCKOJIbKO Y p a J I b C K a R  C K J I a A q a -  
T a R  3 0 H a  LUMpe ~ p ~ r p a @ t i . l e ~ ~ M  B b l p a > K e H H O r O  x p e 6 ~ a .  

r n y 6 u ~ a  p a c q n e H e H u R  c e ~ e p ~ o i i  s a c m  n o n ~ p ~ o r o  Ypana M c K n I o s M T e n b -  
HO B e J I N K a .  ~ H N U I ~  AOJIMH M M e X r O P H b I X  A e n p e c c M k  A a X e  B U e H T p a J I b H o f i  
Y a C T N  x p e 6 ~ a  MMeIOT q a C T O  T e  Xe ~ ~ C O J W T H L I ~  BLICOTbI, q T O  pi n p M J I e r a I o U U e  
K r O P a M  P a B H M H b I .  T ~ K ,  C K B 0 3 H b l e  I T e p e B a J b H b I e  flOAMHb1 B B e p X O B b R X  p e K  
Co6w, E. X a n a ~ b r ,  Manok Y C ~ I  M M. K a p b ~  H M ~ I O T  B ~ I C O T L I  OT 150 AO 250 M 
H a n  yp. MOPR. I lonepeq~b~e  u n p o n o n b H b r e  AOJIMHbI p e K  u A e n p e c c M l l  pac- 
W I e f I n I O T  n O B e p X H O C T b  r O p  H a  O T A e J I b H b I e  x p e 6 T b 1  M MaCCMBbI, C p e A U  KOTO- 
P b I X  O C O ~ ~ H N O  BbIAeJIRWTCR B penbeae x p e 6 ~ ~ 1  O q e - H b I p A ,  E. M M. n a k -  
~ Y A ~ I H C K U ~ ,  X ~ H M ~ ~ C K U ~ ,  MaCCMBbI E H r a H e - n 3 ,  E o p s o ~ a ,  M a p y H - K e y ,  
C b I y ~ - K e y  M A p .  O T H O C M T ~ ~ ~ H ~ I ~  BLICOTbl X ~ ~ ~ T O B  A O C T l l r a I o T  800-1000 M. 
B P R A e  C J I y Y a e B  BblCOKMe xpe6~br O T A e J I e H b I  OAMH OT A P Y r O r O  O ~ U I N  HbIMU P1 M e X r O P H L I M I ?  A e n P e C C U R M U  A 0  3-4 KM U I M ~ P I H O R  ( n a k n y ~ b l ~ ~ ~ a f l ,  MRIO- 
C K ~ R )  UJIU IIIMPOKMMM C nJIOCKMMM A H M U a M M  P e q H b l M M  AOJIMHaMM ( B ~ ~ X O B ~ R  
p e K  u y q b e k ,  J ~ O H ~ O T - I O r a ~ a ,  E a k ~ a p a ~ b ~  u' ~ p . )  . 

M ~ o r u e  P e q H b I e  AOnMHbI,  H ~ O ~ O ~ O T ,  CUJIbHO C y X e H b I ,  MMelOT ~ a ~ b 0 ~ 0 0 6 -  
p a 3 H b l k  I Ipo@MJIb ,  a B B e p X O B b R X  n P M H M M a I O T  BMA ~ U e J I k l f i .  n p M  B n a A e H M H  
B r J I a B H Y I O  AOJIMHY IIPMTOKM 0 6 p a s y m ~  O ~ I I I M ~ H L I ~  KOHyCbI  BbIHOCOB, RBJIRW- 
U N e C R  H e p e a K O  n p u s u ~ o h  BO3HNKHOBeHMR B B e P X O B b R X  p e K  K p y n H b I ~  n O A -  
n p y X e H H b I X  o3ep (6. ki M. X a A a T a - m r a H - n o p ,  Y c B ~ - T b 1 ,  K y 3 b - T b 1  H AP.).  
B c T p e s a I o T c R  r n y 6 0 ~ ~ e  03epa TeKTOHMYeCKOrO n P O M C X O X A e H A R  (5. M M. 
U y q b M )  [Ion. M ~ o r u e  o3epa H a  n e p e B a J I b l 1 b I X  Y Y a C T K a X  C K B 0 3 H b l X  AOJl l IH 
N B n p e A r O p b R X  0 6 p a 3 0 ~ a J I N ~ b  B p e 3 y J I b T a T e  C O J I M @ J I I O K ~ M O H H O ~ O  I I O A n p y -  
X M B a H N R  [293]. 

X a p a ~ ~ e p ~ o k  oporpa@usec~ok sep~oi i  c e ~ e p ~ o i i  W C T M  n o n ~ p ~ o r o  Ypa- 
J I a  RBJIReTCR a C M M M e T P M R  n O J I O X e H M R  m a B H O r O  B O A O p a 3 A e J l a ,  K O T O P ~ I ~  
C M ~ ~ H O  c M e q e H  K s a n a ~ y .  

n n ~  ceoep~ok s a c m  n o n ~ p ~ o r o  Ypana x a p a K T e p H o  p a 3 ~ ~ ~ u e  ~ M P O I < M X  
n J I a T 0 0 6 p a 3 ~ b I ~  ~ O B ~ ~ X H O C T ~ ~ ,  J I e > K a U U X  H a  p a 3 J I M s H b l X  BbICoTHbIX YPOBHRX-  
Ha n O B e p X H O C T N  n J I a T 0  N CKJIOHaX x p e 6 ~ o ~  n p e K p a c H 0  P a 3 B N T b l  l l a r 0 p H b I e  
T e p p a C b I ,  C p e n M  KOTOPblX  H e p e n K O  B03BbILlIa lOTCfl  J'CeqeHHble 0 C T a H U b I - T y M -  
nb1.  ~ T M  n n a T o ,  o c o 6 e ~ ~ o  xoporuo ~ ~ ~ B I I T L I ~  B B O C T O ~ H O R  n o n o B u H e  xpe6- 
T a ,  n p e A C T a B J I R l O T  co6ok n O A H R T b I e  A p e B H M e  A e I i y A a U M O H H b I e  nOBepXl3OCTM, 
n p e o b p a 3 o ~ a r i l 1 b 1 e  M ~ ~ ~ ~ ~ T I ~ ~ - ~ ~ ~ N ~ ~ ~ K ~ M O I I ~ I L I M U  n p o U e c c a M u  (PMC.  1 ) . 

3 a n a n ~ a ~  n o n o B M H a  x p e 6 ~ a  p a c q n e H e H a  ~ I I ~ ~ I M T ~ J I L H O  c M n b H e e  BOCTO~I-  
NOR. H a p R A y  C n J I a ~ 0 0 6 p a 3 H b I ~ M  M O K p y r J I b I M H  BepLUMHaMM 3 A e C h  B C T p e -  
q 8 1 0 T C R  Y q a C T K M  TMIIMYHOM) a n b n M f i ~ ~ 0 r 0  p e n b e @ a  C OCTpbIh fU  ~ P ~ ~ I I R M M ,  
n u K a m  w n p e K p a c s o  P ~ ~ B M T ~ I M M  K a p a M I l  (puc. 2 ) ,  B n o c n e n H a x  H e p e n K O  

3 a J I e r a I O T  C O B p e M e H H b I e  J IeAHlIKM, C H e X H M K U  M rsry601<ue 03epa. A n b n ~ i i c ~ u i i  
p e J I b e C b  O C O ~ ~ H H O  q e T K 0  B b I p a X e H  B x p e 6 ~ e  O q e - H ~ I P A  B p a f i o ~ a x  o3ep 
6 .  N M. u y s b u x ,  5. u M. X a n a ~ a - m r a ~ - J l o p .  B B O C T O ~ H O ~  n o n o B u H e  xpe6- 
T a  K a p b I  M A P Y ~ M e  J I eAHMKOBbIe  ( P O P M ~ I  p e J I b e @ a  OTCYTCTBYmT,  ' I T 0  n p M A a e T  
p e 3 ~ M f i  M O ~ @ O J I O ~ U ~ ~ C K ~ ? ~  K O H T P a C T  3 a n a ~ H 0 f i  N B O C T O ~ H O ~  qBCTRh1  ~ O P H O ~ ~  

0 6 J I a c T k i  (puc. 3) .  
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Puc. 3. ~ ~ u ~ i o o p o r p a @ u r c c ~ ~ k  npo@nnb qepe3 l l o . n ~ p ~ i b ~ k  Ypan (67,5" c, m.) 
n e f i n x ~ ~ :  I - Yeptrooa. 2 -  06pyqesa. 3 - Ulymcaoro. 4 - Aacro~a. 5 - MTAH. 6 - Aeyrwua. 

7 - Oororeo~es~cron 

~ ) K H ~ R  r l a C T b  ~OJ IRPHOI 'O  YpaJIa (K  l o r y  OT  A o n M H b l  p. Co6b) n p e A C T a B -  
n R e T  co6oR CNJIbHO C Y X ~ H H ~ I ~ ~  (A0  25-30 K M )  ~ 0 ~ 0 p a 3 ~ e J J b ~ b l f i  x p e G e T ,  
n p o c ~ ~ p a ~ o u ~ i i c ~  B m r o - s a n a ~ ~ o ~  H a n p a s n e H u u  donee Y e M  H a  200 Knt 
(AO r O p b 1  I ( O J I O K O J I ~ H R ) .  C e B e p H y 1 0  Y a C T b  x p e 6 ~ a  C O C T a B J l R e T  M a C C N B  

Pafi-M3, I O X H e e - M a C C M B b I  nafi-Ep M B ~ i i i < a p - C b l ~ b M ~ ~ ~ N f i .  A ~ C O J I I O T H ~ I ~  
BbICOTbI x p e 6 ~ a  A O C T M r a l O T  1100-1200 M ,  a ropa nafi-Ep - H a M B b I C U a f l  
s e p r u u ~ a  ncero n o n ~ p ~ o r o  Ypana - 1500 A. C K ~ O H ~ I  x p e 6 ~ a  6onbmeR 
Y a c T b l O  KPYTO CnYCKaH3TCR K I l p e A r O p H L l M  K'?nPeCCMslM, K O T O p b I e  O T A e -  
JlflmT O T  n O A H O X U R  r O p  n p e A r O p H b I e  r p R A b 1  C ~ ~ C O J I H ~ T I + ~ I M M  BbICOTaMM 
AO 350-400 M. 

B o A o p a 3 ~ e n b ~ b l f i  xpe6e.r IOXHOU YaCTN; ~ O ~ R ~ H O ~ O  Ypana n O s T N  H a  
B C e M  n P O T R X e H N M  C J I O X C H  n O P O A a M H  n e P M A O T N T O B O r 0  K O M n J I e K C a  M JIMLLIb 
M e X A y  MaCCMBaMM Pah-M3 M na2-Ep n o H u m e H H a R  Y a C T b  x p e 6 ~ a  A n n -  
HOR 15-20 KM c n o x e H a  K p N c T a n n u Y e c i < u M E  c n a H u a M u  ( ~ e n p e c c m  Xapa- 
Ma~onoy) .  no 3 a n a A H O M y  CKJIOH)' x p e 6 ~ a  n e p M ~ O T M T b 1  KOHTaKTkiPYIOT C no- 
J I O C O ~  M ~ T ~ M O ~ ~ U ~ ~ C K H X  C J I a I l U e B ,  C J l a I ' a l o U N X  T a K X e  XOJIMNCTO-YBaJlNCTbIe  

n p e n r o p b f l ;  no ~ o c ~ o s ~ o i i  nepuaepun x p e 6 ~ a  pa'%n~br B OCHOBHOM nopoAb1 
~ ~ ~ ~ P O - A M ~ ~ U T O B O ~ O  K O M n J I e K C a .  

K ) X H ~ R  Y ~ C T ~  n o n ~ p ~ o r o  Ypana u M e e T  xapamep n i a ~ o ,  cunmo pacsne- 
HCHNbIX M Y ~ O K N M N  A O J l N H a M N ,  T p O r a M U  M K a p a M H .  r n y 6 ~ ~ a  P a C Y n e H e H N f l  
. 4 O C T H r a e T  600-800 ,U, O A H a K O  r 0 p H b l R  UOKOJIb ITPHIIOAHRT N A H M U a  A O n N H  
B MX B e P X O B b R X  J i e X a T  I r a  Bb ICOTe  600-700 M.  B HeCKOj lbKNX M e C T a X  X p e -  
6 e ~  I ' IepeI lNJIeH CKBO3HbIMM AOJIWHaMM, T l e p e B a n b H b I e  Y s a C T K M  KOTOPb1X 
MMeIOT a 6 ~ 0 J l m T H b l e  BbICOTbI H e  H H X e  350-500 M (nepe~anbl  XoRna, KOK- 
n e ~ b c ~ k i k ,  X a f i ~ a ) .  B c n e ~ c ~ o u e  60~1bll10fi p a C Y J I e H e H H O C T N  M H O r U e  Me> l (Ay-  
p e sme  y q a c T K M  n n a T o  n p e s p a T . u n u c b  B Y ~ K M ~  n e p e M b I q K u ,  U lMpMtIa  KOTO- 
P b i X  H e p e a K O  M e H b L u e  l I lUPHHb1  AOJ'INH. B P R A e  C J I y Y a e B  YYaCTKI t  x p e 6 ~ a  
MMe1o-r BMA 3 ~ 6 9 a T b l ~  rpeb~efi ,  ~ a n b ~ e f i r u e e  p a c s n e H e H u e  K o T o p b r x  B e n e T  K 
060co6ne~~10  O T A e n b H b I X  B e p r u M H ,  n p ~ o b p e ~ a w u u x  @ O ~ M Y  n N K o B .  M f i o r u e  

A O J M H b I  N M e l o T  T U ~ U Y H ~ I ~ ~  T P O ~ O B ~ I ~ ~  X a p a K T e p  C OTqeTJ INBbIMN T l p H 3 H a K a M H  
r O p H 0 - n O n M H H O r 0  O J I e n e H e H N f l .  0 AeRTeJ IbHOCTM J I e n H U K O B  C B M A ~ T ~ ~ ~ C T B ~ ~ T  
T a K x e  c ~ y n e ~ v a ~ b ~ h  n p o ~ o n b ~ b ~ R  n p o @ ~ n b  TPOI'OB, uenowcu nepeyrnyGnes- 
HbIX 03ep, n O A I I p y X e H H b I e  PMreJIRMM, M O W H b I e  K O H e 9 1 3 0 - M O P e H H b I e  K O M n -  
JleKCbI. X O ~ O L U O  B b I p a X e H H b I e  n e A H M K O B b r e  ( ~ ) O P M ~ I  p e n b e @  B c T p e Y a m T c f l  

A 0  n O A H O X M R  x p e 6 ~ a  K a K  H a  BOCTOYHOM, T a K  N H a  3 a n a A H O M  er0 CKJlOHaX. 
n p M n o n R p H br ii Y p a n - ~ a u 6 o n e e  B b r c o K a R  o 6 n a c ~ b  Ypana, COOT- 

B e T C T B y l o l l l a R  H ~ F ~ ~ O J I ~ I I . I ~ M ~  IlOAHRTMH3 ~ e H ~ p a n b H ~ - y p a n b ~ ~ ~ r ~  aHTHKJIH-  
~ o p u ~ ,  06pasymqero 3 ~ e c b  0 6 m u p ~ b l f i  CBOA. 06wan U M p n H a  o~o r~a@*qe ;  
CKN B b I p a x e H H o r o  l l p ~ n o n ~ p ~ o r o  Ypana H a  ruupo-re 65" c. m. AOCTN- 

r a e T  150 KM. C ~ ~ J H R R  B b I C O T a  X ~ ~ ~ T O B  B O C ~ B O ~  3 0 H e  1300-1400 M ;  M H o r u e  



B e p U l l H b l  I l p e B b I U a I O T  1700 M ( r O p a  H a p o ~ H a R  - C a M a R  BbICOKaR BePLLlU- 
H a  Ypana - 1895 M, ropa I ( a p n u ~ c K o r 0  - 1803 M, ropa M a ~ a p a r a  - 1820 N). 
C H C T ~ M ~  B M p r u p y I o u u x  x p e 6 ~ o ~  B cesep~oii  sacm npwnon~pao~*o  Ypana 
M e H R e T  ~ e p u n ~ l o ~ a n b ~ o e  H a n p a B n e H u e  H a  ceaepo-BOCTOYHO~ B C o o T B e T -  
CTBUU C N ~ ~ ~ H ~ H U ~ M  n p O C T N p a H U f i  OCROBHbIX r e O n O r U g e C K H X  C T p Y K T Y p  (xpe6- 
TM C a 6 n ~ ,  06e-M3, C a n e ~ b ~ ,  Mannbr, Mccnenosa~enbc~~i i ,  H a p o f i ~ ~ - M ~ b U l l -  
C K N ~ ~  U AP.). Ha 3 a n a A e  C K J O H b I  X ~ ~ ~ T O B  p e 3 K O  IIOAHMMalOTCR I l a A  npwne: 
ramwefi nesopc~oi i  I I H ~ N H O ~ ~ .  B O C T O ~ H ~ I ~ ~  CKJIOH c n y c I < a e T c s l  n o c T e n e H H o  
sepe3 B03BbI IUeHHOCTU c p e ~ H e r 0 p H 0 i  I1 y B a ~ l k i c ~ 0 f i  nOJrOCbI  K ~ R ~ M H C I ~ O ~ ~  
ne l1peCCMM (150-200 A ) ,  O T A e J l R R C b  OT ~ O C J I ~ A H ~ ~  XOpOIUO B L I p a X e H H b l M  
Y C T y n O M  M e C T a M M  B ~ I C O T O ~  A 0  300 M .  

O C ~ B ~ R  3 0 H a  ~ ~ H T ~ ~ J ~ H o - Y ~ ~ J ~ ~ c K o ~ o  a t l T M K ~ U H O P M R  C n O X e H a  M e T a M O p -  
$ U ~ ~ C K I I M U  n O P O A a M M  np0~ep030fi~1<0ro W I ~ ~ x H ~ ~ ~ ~ ~ o ~ o ~ ~ c K o F o  B 0 3 p a C T a ,  
I I P O P B a H H b l M H  M O U H b l h l M  MIITPY3MRMM r P a H U T O B  M r p a H W T O H A O B .  C 3anaAa 
o H a  I < o H T a K T M p y e T  c 30~0f i  O c a n o s H b I x  n o p o A  c p e A H e r o  M B e p x H e r o  naneo- 
3 0 R ,  C J I a F a l O U M X  XOJIMMCTO-YBaJIMCTbIe I l p e A r O p b R ,  C BOCTOKa - C  ~ O H O U  3e- 
. ' l t?HOKaMeHHbIX BYJIKaHOreHHO-OCaAOqHbIX I l O p O A  C p e A I l e r O  n a J l e O 3 O R ,  3 a H U -  
M a I o U M X  BOCTOYHYIO O K P a H H Y  F O P  U HX i p e & r o p b R ,  ~ K p b 1 ~ a l O U e f i ~ H  n O A  
n O K P O B O M  M ~ ~ O - K ~ ~ ~ H O ~ O ~ ~ C K O ~ O  g e X J l a  A R ~ M H C I < O - C O C ~ B M ~ I C K O ~  AeI IpeCCUM.  
Ha r p a H M 4 e  L ( e H ~ p a J I b H 0 f i  kf BOCTO'IHO~~ 3 0 H  P a 3 B U T b I  n O P O A b 1  rab6p0-nepu- 
AOTMTOBOrO K O M n J I e K C a .  

B penbeae n p ~ n o n ~ p ~ o r o  Ypana o T s e T n m o  B b I A e n R e T c n  s a n a ~ ~ a ~  N 
U e H T P a J I b H a R  n O B b I U l e H I l b I e  IIOJIOCLI C I l IHPOI<UM P a 3 B H T l l e M  ~ J ~ ~ ~ N ~ c I < o ~ o  
penbeaa (B  u H T e p B a n e  B ~ I C O T  1000-1800 M )  M B o c T o s H a R  nonoca c p e A H e -  
r O p H O r 0  n J l O C K O B e p I l I k i H H O r 0  p e J I b e @ a  (500-800 M )  C n O n H b I M  OTCyTCTBHeM 
r n n u u a n b m r x  @OPM [105]. rop~brii  U O I C O J I ~  l l p u n o n ~ p ~ o r o  Ypana s ~ a s u -  
T e n b H o  n p M n o n H R T ,  M, XOTR r n y 6 u ~ a  p a c t 1 n e H e H m  T a K x e  senma (no 800- 
1000 M), A H M U a  P e r l H b I X  AOJlUH M T P O r O B  B ~ O B ~ I U ~ ~ H H O ~  nOJ IOCe  r O p  JIe>t<aT 
H a  a 6 c o n l o ~ 1 1 1 ~ 1 x  BbICOTaX O T  600 A 0  800 M ,  a 4 W X  B e P X O B b R  - A 0  900-1000 a. 
B O C T O ~ I ~ ~ I ~  CKnOHbI  X ~ ~ ~ T O B  B 3ZU'IaAHofi s a C T k i  r o p H o i i  06nac . r~  H 3 ' b e A e H b I  
MHOrOYMCJIeHHblMH K a P a M M  U U M p K a M N ,  B A H P i 4 a . X  I<OTOPbIX HaXOARTCR 03e- 
pa  U J M  3ane ra ro~  ~ e 6 o n b m u e  n e A H u K u  n C H e X H M K U .  M H o r M e  x p e 6 T b 1  1 lMeIOT 
B U A  3 a 3 ~ 6 p e H H b 1 ~  r p e 6 ~ e i ,  a OTAeJTbHbIe  Bep IUMHbI  n p e B p a 4 e H b l  B K a p J l M H .  
rM. B TMnIl r lHblX T p O r O B b I X  AOJI l lHaX l3CTpeYa lOTCR I 'pRAbI  I<OHe9HLIX H GOKO- 
BbIX M o p e l l  H X O J I M M C T O - M O ~ ~ I ~ H ~ ~ I " I  penbecf). ,&In ITJIOCKOBepLUkiHHblX 
~ O B ~ ~ X H O C T ~ ~ ~  K a K  3 a n a ~ H o h  n ~ B b l U e ~ ~ ~ f i ,  T a K  11 noc~os~of i  c ~ ~ A H ~ ~ o ~ H o ~ I  
n o n o c t . 1  x a p a K T e p R o  u n p o K o e  p a3su~we  H a r o p H b r x  T e p p a c .  

C e B e p H b~ fi Y p a n, n p o c ~ u p a ~ o r u ~ f i c ~  OT r o p b I  T e n b n o c - 1 4 3  (64" c. m.) 
AO K O C ~ R M H C I < O ~ O  K ~ M H R  (59' 30' C. U I . ) ,  COCTOMT ~3 p R A a  n a p a n n e n b H b I x  
X ~ ~ ~ T O B  U ~ p R ) ~ e f i  M e p M A M O H a J l b H O r O  I I p O T R X e H U R ,  p a 3 A e J I e H H b I X  n p O A O n b -  
HLIMH A e n p e C C M R M M  11 n O n e p e q H b I M I 4  A O J R H a M U  B ~ ~ X O B N ~ ~  p e K  Uyropa,  
M n b r s a ,  nesopb~, B u r u e p b r  u ap. reonorurec~<oe c T p o e H M e  Cesep~oro  Ypa-, 
na B O C H O B H ~ I X  r I e p T a x  CXOAHO c n p s ~ n o n ~ p ~ b ~ ~  Y p a n o ~ .  B oceeoii nonoce 
r 0 p H 0 f i  o6nac~u  B penbe@ BLIAeJIRIOTCR x p e 6 ~ b 1  T e n b n o c c ~ W i i  C ~ a U ~ b 1 c I I I e f i  
A n R  Cesep~oro  Ypana s e p m u ~ o i i  Tenbnoc-Ms (1617 m), no~cosblfi I ( a ~ e H b  
U P R A  A p Y r M X ,  H M ~ I o U F ~ X  Bb lcOTbI  6onee 1000 M .  B e p ~ U ~ b 1  xpe6l.o~ l1nOCKMe 
F n M  O K p y r J I b I e  C XOpOI l IO  p a 3 B N T b I M M  H a r O P H b l M M  T e p p a C a M M ,  C p e A M  KOTO- 

P b l X  M C C T a M U  B03BbI I l I a IOTCR 6 a m ~ e o G p a 3 ~ ~ 1 e  OCTaHUbI .  B T ~ J I ~ ~ O C C K O M  
X p e 6 ~ e  p a c n p o c T p a H e s b 1  T u n u s H b I e  r o p r r o - r n ~ u ~ a n b ~ b ~ e  ( P O P M ~ I  - ~ a p b I ,  
QMPKM, a T a K X e  HaXOARTCR C a M L I e  I o I K H b I e  H a  YpaJle AeAHHKH.  

Psin B ~ I C O K U X  O ~ ~ C O ~ J I ~ H H ~ ~ X  M a c c m o B  pacnonoxes H a  3 a y p a n b c ~ o f i  
npenrop~oR r p R A e ,  113 K G T O P ~ I X  ~au6onbmeR B ~ I C O T ~ I  A o c T k i r a ~ o T  ropb~: 
~ U C T O ~  (1292 M ) ,  A ~ H ~ X K M H  K a ~ e H b  (1498 A ) ,  K O H X ~ K O B C K U ~  I ( a ~ e ~ b  
(1569 M )  , K o c b ~ u ~ c ~ u i i  K a ~ e H b  (1519 M) , C n O X e ~ H b l e  N H T P Y ~ A R M u ,  Y n b T p a -  
OCHOBHbIX n O p O A  ( A Y H U T ~ I ,  ~ ~ ~ U A O T U T ~ I ) .  B o c ~ o s ~ b ~ i i  C K n O H  3 T U X  M ~ C C M B O B  
K p y ~ o  0 6 p b l ~ a e T c R  K 3 a n a n ~ 0 - C H ~ M ~ C K O ~ ~  HW3MeHHOCTM. C 3 a n a A a ,  H a  
p a c c T r ( g H u a  30-50 KM O c e B y l o  ~ O P H Y I O  nonocy Cenep~oro Ypana conpo- 



BOlK,TaeT U e n b  n p e A r O p H b I X  r p R A ,  T a K  H a 3 b I B a e M b l X  n a p M  C ~ a ~ 6 0 j l b L U N h l k i  
Bb ICOTaMU O T  500 A 0  700 M H a A  yp. h i O p R .  n a p ~ b 1  O T A e n e l l b I  O T  BbICOKNX 
X ~ ~ ~ T O B  LUMPOKWMM n P O A O n b H b l M W  AeJ lPeCCNRMM.  0 G u a n  U N p M H a  ~ O ~ H O H  
nOJiOCbI  COCTaBJ IReT  50-60 KM, a B M e C T e  C I l P e A r O P H b l M I I  r P H A a M M  - 8.0- 
100 KM. CJleflye~ OTMeTNTb ,  YTO C n e A b l  A p e B H e r O  r O p H O r 0  O J I e A e H e H H R  B B H A e  
K a p Q B  N UNPKOB,  XOPOLUO p a 3 B N T b I e  H a  C ~ B ~ ~ H O M  Ypane a0 63', ~ L I C T P O  3a- 
T y x a m T  K mry N non 60' c. m. acseaaro-r c o o c e M  [41, 581. 

2. 3AKOHOMEPHOCTH PACIlPOCTPAHEHHSI Jl EAHMKOB 

I< H a C T O R U e M y  B p e M e H N  H a  Y p a J I e  Bb IRBJ Ie l lO  143 n e A H N l < a  o64eii n J I 0 -  
U a A b l O  C B b I U l e  28 K M ~ .  BO M H O r N X  p a f i ~ ~ a ~ ,  O C O ~ ~ H H O  H a  ~ o J I R ~ H o ~  Ypane, 
N u P o K O  p a c n p O C T p a H e H b 1  T a K X e  M H O r O n e T H F i e  CHeXHUK1.1, C y U e C T B e H l l O  AO- 
n O n H R I O 4 l l e  o6uym K a P T U H Y  COBPeMeHHOI 'O  O J l e A e H e H M R  x p e 6 ~ a .  f i f 2 ~ 1 1 N l < N  
U CHeXHMKM B COYeTaHHM C ~ e s ~ o f i  M ~ ~ ~ J I o T o ~ ~  RBJIRIOTCR M O U A b l M U  a r e H T a -  

, M N  A e H y n a u u N ,  @ o p ~ n p y ~ o u u e  penbe+ r o n b u e B o r o  noma c e s e p H b r x  paiio- 
HOB Y p a ~ r a .  Apean P a C n p O C T p a H e H U R  C O B p e M e H H b I X  J l eAHNKOB n p O C T U p a e T C R  

6onee, q e M  H a  500 KM OT c e ~ e p ~ o G  o K o H e w o c T u  Ypana no Tenbnocc~oro 
x p e b ~ a  (puc. 4 u 5). O c ~ o n ~ b ~ e  c B e n e t i u R  o n e A a w < a x  n p u a e A e l i b l  n T a 6 n .  1. 

J I~AHHKM p a c n o n a r a m T c R  r p y n n a M w ,  oGpa3y~  o T n e n b H b l e  o s a r M  oneae- 
l i e H U R ,  I l p k i y p O l l e H H b l e  K H a ~ 6 0 J I e e  B 0 3 B b I U e H H b l M  M P a C Y J I e H e H H b l M  Y Y a -  
C T K a M  x p e 6 ~ a  ( p k l c .  6) .  HauGonbmee I<OnHYeCTBO J leAHMKOB C O C p e n O T O Y e H O  
B c e ~ e p ~ o f i  s a c T 1 1  l l o n r l p ~ o r o  Ypana M e x n y  68'10' N 67'30' c, ru . ,  B ~ o p o h  
P ~ ~ O H  C O B p e M e H H O r O  OJ IeAeHeHUSl  p a C n O J l O X e H  B 1 0 i K t l 0 ~  YaCTM ~ O J I R P H O ~ O  
YpaJla (6700'- 66'30' C. W.), T P ~ T N ~ ~  - H a  ~ ~ M ~ O J I R ~ H O M  Ypane (65'20'- 
64' C. Ill.). C a ~ b l e  I O X H b I e  J e n H N K M  HaX0,QRTCR yXe B n p e f l e J l a X  C ~ B ~ ~ H O ~ O  
Y p a J I a  - H a  T ~ ~ ~ ~ O C C K O M  xpe6~e  (63O58' c. u.) . 

Aanee H a  ror p a c n p o c T p a H e H L 1  C H ~ X I I M K U - n e p e n e ~ ~ u ,  n o ~ ~ n n ~ o r u u e c ~  
B n e p B b l e  H a  KOHX~KOBCKOM K a M H e  (59'30' C. Ill.) [41]. OAH~I<O M e X A y  
60 Pi 63' C. W. C H e X H U l < M - n e P e J I e T K U  B C T p e Y a I O T C R  C p a B H M T e J I b H O  P e n K O ,  
M TOZIbKO I< C e B e p Y  OT 63O C. LU. qUCJ lO  NX 3 H a Y l I T e J l b H O  B O 3 p a C T a e T .  Ha n p N -  

I lOJ IRpHOM U ~ O J I R P H O M  YpaJle C H e X H N K N - n e p e J I e T K H  C O C T a B n R m T  X a p a l { T e p -  
~ y m  C r e p T y  n a ~ ~ r u a a ~ a :  OHM p a c n p o c T p a H e H h 1  K a r <  B s a n a n ~ o i i ,  T a l <  11 B 

~ o c ~ o s ~ o i i  sacmx x p e G ~ a ,  a H a  ~ O ~ R P H O M  Ypane naxe  B n p e n r o p b R x  rr H a  
npwneramuux p a ~ ~ w ~ a x .  Eonbmoe sucno pycnormx u n p n c K n o s o B b r x  c l l e x -  
HWI<OB, H a n p m e p ,  B c T p e y a n o c b  W M M  B npenrop~oii  u y ~ a n u c ~ o i i  nonoce 
B o c r o s H o r o  c l r n o H a  n o n ~ p ~ o r o  Ypana,  s n n o T b  no n o 6 e p e x b ~  ~ a f i , l a p a ~ ~ ~ h  
ry6br. M ~ ~ e p e c ~ o  O T M ~ T M T ~ ,   TO H a  s a n a n ~ o r v l  Gepery Eahnapau~o i i  r j r 6 b 1 ,  
M e X n y  P e K a M k i  H e ~ m - f l x a  Pi H y ~ ~ e p ~ a - S X ~ ,  MbI  B C T p e T N n I I  H ~ B ~ R H H ~ I ~ ~  
~ n l 4 @ @ 0 B b l f i  . ? eaHNK-Ct l eXHMK , q . r l u ~ o i i  ( B A O A ~  C I Z ~ O H ~ )  A 0  1 KM 1.1 U M P M H O ~ ~  
AO 15 M, p a c n o n o x e ~ ~ b ~ i i  noB 6 e p e r o ~ b l h l  0 6 p b l ~ 0 ~  M non~epramuuhcn  
a6pa3uu M O p e M  B I l epL iOA npM.'lUBOB. 

H a u 6 o n b ~ e e  Y M C n o  CHe>KHMI<OB (no A a H H b l M  ~ ~ P O @ O T O C ' ~ ~ M I ( M  1958 r.) 
p a c n o n a r a e T c R  B I O ) K H O ~ ~  q a c T u  n o n ~ p ~ ~ o r o  Ypana, H a  M a c c M B a x  naii-Ep 
u B O ~ I ~ ~ ~ - C ~ I H ~ N H C I < O M .  no HarVMM n O A C Y e T a M ,  CIle)KHNKI1 3 a l l U M a K ) T  3 A e C b  

OT 2 a0 n n o u i a A M  ~ a u 6 o n e e  ubrco~oii ~ O H ~ I  x p e 6 ~ a .  OT roza I< r O A y  
o 6 ~ a s r  nnOlJJ.anb CHe>KHUI<OB C y U e C T B e H l i O  M31vleHReTCR B 3aBMCMMOCTM OT 
Y C ~ O B M ~ ~  C H e r O H a K O n J l e H M R  11 T a R H M R .  ~ H ~ Y M T ~ J I ~ H O  donee ~ M p 0 1 < N f i  apea!I 

P a C n p O C T p a H e H M R  C H e X I i H K O B ,  B TOM YMCJIe M 32 n p e A e z l a h l 1 . i  r o p l 1 0 f i  o6na- 
CTM Y p a ' r l a ,  ~ ~ ' ~ R C H R ~ T C R  T e M ,  ' I T 0  n M T a H M e  I4X O ~ ~ C ~ ~ ~ Y M B ~ ~ T C R  ~ e ~ e n e ~ b l h l  
n e p e l l O C O M  C H e r a ,  I l p O R B n R I O U M M C R  B e C b M a  UHTeHCWBHO H e  TOZIbKO B ropax. 
do N H a  HM3MeHHOCTRX, rae B b I l l a a a e T  C p a B H L I T e n b H O  H e 6 0 ~ b I l l o e  1 < 0 ~ M q e c T B o  
T B e p n b l X  O C a A K O B .  

Bax~eiirueii ~ ~ K O H O M ~ P H O C T L I O  B p a 3 ~ e u e ~ u u  n e f i a u l < o B  H a  Ypane 
RB.VReTCR n p H y p O Y e l i H O C T b  UX K 3 a n a n H o h  IlOJIOBMHe x p e 6 ~ a .  3 ~ a  ~ ~ K O H O -  
h f e P H O C T b  O C O ~ ~ H H O  n p 0 ~ f 3 . r l R e ~ ~ j l  B P a C I l l W p e H H b l X  Y a C T R X  ~ O A R ~ I I O ~ O  14 ~ P U -  
n o n R p r i o r o  Ype .~a .  T ~ K ,  H a  n o n ~ p ~ o h t  Ypane ( c e ~ e p ~ e e  67'30') ncc jle HHKM 

16 
P 



Pwc. 4.  C x e ~ a  paswemerran nenHwKoa n o n n p ~ o r o  Ypsna 
1 - Kapoawe negtrnnn. 2 - npncKnononLle neatrHKn. 3 - rpatrnua rop. 4 - rnaatl~~fi aoaopasne,i 

UH&PLI tia cxeMe - troMepa nenllnKoa (CM. roan. I )  

2 Onenenetrne Ypana 



PNC. 5. C x e ~ a  p a 3 ~ e q e ~ u s  nefiiiuKoo Ilpunonnp~roro u Ceneplroro Ypana 
060311aseriun Te Me,  r T o  Ila plrc. 4 



20. M a w  
21. Qe~opoea 
22. l-Ip~n_e=-- +-- 

N 

Titn 

C e s e p i i a ~  s a c r b  l l o n n p ~ i o r o  Y p a n a  
ropa f i s ~ r e R ,  npasbti npmoK p. Oqe- 

TM-BHC 
Xp. Ose-Hap& HCTOK PyqbR napyc-We- 

JIbR-~op 
Xp. Oqe-H~ppn, 6accefin p.  5. Kapu 

To x e  

Ceaep~hdi npwros p. M. Ym, s m e  
03. Ycb~a-TH 

To we 
B Pi 

MCTOKH p. M. YCU -. . -. . - . -. - - - - - -. 

BK)B 

C 

B 
BCB 

B 

BIOB 

BIOB 
B 

BCB 
B 
B 
B 
B 

BCB 
C 
B 
B 
B 

B 

B 
B 
B 



I T a 6 n  H u a i ( n p o w m e ~ ~ e )  

J I ~ H H K  H em n o ~ e p  ~a pwc. 4 H 5 

- .  

-.. 

GOO 800 
530 950 
790 1240 

CB 
B 

CB 

CCB 
B 

C 
C 

CB 
B 

B 

BCB 

B 
B 

B 
B 

B 

B 
B 

B 
B 
B 
B 
B 

BCB 
B 

CB 

-.. 

MCTOKH p. M. Ycar 
TO me 

MCTOKH neBOro npwToKa p. M. YCM, tin. 

x e  03. YCbBa-Tbl 
To x e  

6acceii~ p y s b ~  qali-mop, neeoro npHTO- 
Ka M. Ycar 

To x e  
D D 

MCTOKH p y s b ~  Ky3b-Py3b-Tbl-B~c 
MCTOKH p y s b ~ ,  snagaroqero B 03. Ky3b- 

Tbl 
Bepxoebe p p b ~  06pyse~a ,  enajamwero 

c s a n a ~ a  B 03. M. X a n a ~ a  
MCTOKH pyrlb~, ena~atouero c ceaepo- 

sanana B 03. 5. Xana~a 
To x e  

MCTOKH pyrlbsi, Bnanatowero c ceeepa 
B 03. B. X a ~ a ~ a  

TO ~e 
CeBepHhffi npHTOK B HCTOKaX p. 6. Xa- 

AaTM 
TO x e  

- 

J o t ~ w a ~ ~ i i  
~ ~ H C K J ~ O H O B M ~ ~  
Kapooblk 

u 
D 

D 

V 

npwc~no~onb15 
Kapoe~ii 

w 

2 '  

n p ~ c ~ n o ~ o e ~ i i  

Kapo~brii 
~ ~ H C K ~ O H O B ~ I ~ ~  

K ~ ~ O B O - B H C R Y U ~  ( A B ~ )  

39. AtrysHHa * 
40. M~cTwyra reorpaQww 

AH CCCP (MTAH) * 
41. @&oreo~e3wc~oe * 
42. l l p ~ ~ o p o x ~ b l i r  * 
43. Meneewc~il* 
44. 6a~nykfna * 
45. Kynw~a * 
46. Ei. YCHHCKHR 
47. ~ ~ H T O ' I I ~ ~  
48. 6anbsiIIIopCKHfi 

I 

M e n o n o n o x e ~ u e  

D D 
ropa Xap-Hayp~u-Key, 6acceRa 03. 6. 

XanaTa H saCTHYH0 HCTOKOB P. 6 .  Ycbl 
n p a s ~ t i  npwToK eepxoebu p. Ei. X a ~ a ~ b l  
Bepxoebu p. reaa-Xana~. 
MCTOKH p. r e ~ a - X a ~ a ~ ~  
MCTOKH p. Ei. Y C ~ I  

To x e  
n p a ~ ~ h  nPHTOK BePXOBbR P. 6. YcH 

TO x e  
MCTOKH p. B a ~ b ~ - u o p  ( ~ ~ H T O K  p. ECTO- 

BHC) 

Xp. M. llaiinyn~irc~wfi, HCTUK p. M. 
nynmM 

To me 
b b 

Xp. Xap6eii-Xoii, 6acceii~ p. JIosrm- 
IOraH 

Kapoebrii 
I < ~ ~ o B o - ~ o ~ H H I ~ M ~ ,  sacTtlo 

~PHCK~OHOBM~~ 
KapoeisR 
~ ~ O U H H H M ~ ~  
npwc~noeoe~i i  
Kaposuit 
To x e  
~PHCKJIOHOBC~AOJIHIII~~~ 
n 0 4 H H ~ b l f i  
~ P H C K ~ O H O B ~ I ~ ~  

B 

IOB 
CCB 

B 

CB 

Tun 

Xp. Xap6eii-Xoii, ropa Mw~aceii, 6acceR~ 
p. J ' I o ~ r m - m r a ~  

XD. Xap6efi-Xoii, ropa MHHHceii, 6acceii~ 

BCB 
K)B 

BK)B 
BIOB 
IOB 

1 BIOB 

Xp. Xap6eii-Xol, HCTOKH p. J Ian~a-Wra~ 
To- x e  

Xp. Xap6eR-XoR, UCTOKH p. M. Xap6eii 
To x e  

A6conforwa~ w c o r a ,  m 
n n o -  3Kcn03w- 

LUIS 

p. B. Xap6ea 
Xp. XaHMeii-Xoii, BepXOBbe p. M. X ~ H -  

~ e i i  I 
K ) ~ H ~ R  Y ~ C T L  n o n ~ p ~ o r o  Y p a n a  

AnH1~a* M 

Xp. Xap6efi-X08, RCrOKH p. 6a~bR-KkaH 
(~PHTOK p. 5. Xap6eR) 

r0pa Xamefi, HCTOKU npaBOrO npHTOKa 

Xp. PaR-M3, HCTOKH p. Co6w I(apoa~ii 
To x e  

Xp. PaR-M3, HcTOKH p. HMP~BOM~H-UOP 
To x e  1 npuiKnoHoBd 

Alawcu- 
Manwan 
~ ~ ~ p t t k l a ,  

a 

I(~POBO-BHCRYH~ CB 

~ ~ H C K ~ O H O B &  

BIOB 
IOB 
B 

CB 
CB - 

KIIOB 
B 
B 

IOB 
IOK)B 

K) 
K)DB 

K)B 

B 
K) 

D b 

Maccws naii-Ep, HCTOKH p. M. Xapa-Ma 
TOnOV - .  

To x e  D ,  

Maccss naR-Ep, HCTOKH p. Byp-Xofina ( Kaposblk 



410. 
111. ~ W M ~ ~ K O  
112. 
113. 
114. Pwxrepa 
115. Boeir~oBa 
116.  OH-I0 
117. 
118. 

n p n n o n s p ~ u i r  Y p a n  
Xp. Hapno-MT~HHCKH~~, p. XaRhta 
Xp. H ~ ~ o A ~ M T ~ H H c K H ~ ~ ,  p. rpy6e-IO 

To x e  
Xp. Mccnefloea~enbcK~k, p. Hapofla 

To me . 
D S .  
D  D  

D D 
D  w 
D D  

D  D  

Xp. M c c n e ~ o e a ~ e n b c ~ ~ f i ,  p. Xo6e-m 
To x e  

Xp. M c c n e ~ o e a ~ e n b c ~ ~ i r ,  p. n a p s y ~  
Xp. M c C J I ~ ~ O B ~ T ~ J I ~ ~ K H ~ " ~ ,  HCTOK p. Ban- 

6an-m 
Xp. MCCJI~AOB~T~JI~CKU~, p. Ban6a~-w 
Xp. M a n w ,  p. Ban6a~-m - 

Xp. kiccne~o~aTenbc~Hfi, . ~ H M ~ ~ K W O  
Xp. C m ~ P y 3 b ,  p. nm6e~o-10 
Xp. Bocr. can en^, p. J I n ~ 6 e ~ o - m  

To x e  
D  D  

D D 

D D 
D D 
D  D  

D D  

D  D  

Xp. Born. Cane~ar, p. Poua-BOX 
To x e  

Xp. 3an. Canenb!, p. Xa~6an-IO 
To x e  
D  D 

D  b 

ropa Ma~apara, p. Henuceii 
Xp. C M I I R - P ~ ~ ~ ,  p. Ma~apara 
Xp. MCCnefl~~a~enbCKkiii, p. J I o ~ e c ~ a o a  

To me 
m D 

D  I) 

Xp. Bambip-na~o~c~rrii ,  p. 6. n a r o ~  
To x e  

Xp. Ca6ns. p. Cenb-m 
To x e  
w D  

D  D  

D D  

)P D  
W D  

I Xp. Tenbnoc-Ms, p. Mopo-H 
To me 

C e ~ e p ~ b I f i  Y p a n  

IO 
B 
B 

KIB 
B 

CB 
B 

BCB 
BCB 

B 
IOB 

BIOB 
IOB 

B 
BCB 

B 
BCB 

B 
BCB 
IOB 
IOB 
CB 
IOB 
BCB 
K)B 

CC B 
CCB 
CCB 

BCB 
IOB 
IOB 

CB 
B 
B 

CCB 
B 

BCB 
C 

CB 
B 

K)B 
B 

BCB 
CB 
C 

CB 
CB . 
CB 

CCB 
BCB 
C 3  

CC B 
CCB 
C B  
IOB 
CB 
CB 
B 

IO 
CB 
CB 
B 

CB 

n p n M e a H B e. Pasuepu ~ O J I ~ U I H H C T B ~  neAHHKoB OnpeAeneHar n p ~ 6 n ~ x e ~ 1 1 0  no I I ~ T ~ ~ H C @ ~ M H ~ O B ~ H H U M  ~ ~ P ~ + ~ O C H U M K ~ M :  Ann npsinon~p~oro Ypana-no aspo. 
m o c ~ e ~ ~ e  1957 r.; A.TR non~pnoro Ypana neaHHKn c 1 no 48 - no aspo@roc%e~~e  195s r., c 49 no 75 - no asp+roc%eht~e 1953 r. H c 76 no 91-no 
aspo@crrocae~~e 1958 r. C s e n e ~ u n  o nenHHKax flojrnp~oro Ypa.1 a npwseneHba rro nasrrblhc JI. C. Tpo~iu~oro ,  o n e y a ~ a x  npwnonsp~oro Ypana -no AaHHm 
JI. A . no ; l ryun~~a .  

p a ~ ~ e p s  nmHwKoa. nonyqenntae ~ ~ e n o c p e ~ c r e e ~ t ~ u ~ ~  np2MCp a m  H no nnanaM 1958-1960 rr. 
** Pa3ueps ~ ~ A S I H K O B .  npHeeAeHHve no jqaHHbfS1 A. H. A n e m  o m  H B. C. roeopymsa (1932-1933 rr.). 



Pwc. 6. Cxebia cospeMeHHoro oneneilellrln p a i i o ~ a  osepa 6. X a ~ a ~ a - I O r a ~ r - f l o p  
I - r p e 6 ~ ~  xpe6roa H K yrble CKnOllb~, 2 -  nnaro. 8 -nnwqa AonrilI H pem, 4 - ~ a p u  H nenltualc. 
5-rpa11~14a onblTlroro &ccefina oepxoobrr pemr 6. X a ~ a r a .  6 - o c ~ o n ~ ~ e  Maplllpyrba cnerocaeMoK. 
7 - KpyrnOrOnHYHble MeTeOCTallUHN, 8 - CC3011HlJe MeTeOCTaIIl(Ht1, 9 -rHJ(POCTBOPbI. ~ ~ J ~ , H H K N :  1 -MrAI-I. 
2 - M C A B ~ X H ~ ,  3 - ~ ~ H ~ I o ~ o x ~ I L J ~ ~ ,  4 - 6alclyIlJta. 6 - tiy:lll~a. 6 - 6 .  YCHHCKHR. 7 - ne~'T0'Illbli). 
8 - Yepnooa, 9 - 06py~cna .  10 - nenexwna, 1 1  - Konanr,c~olo, 12 - Uly~cKoro, 13 - ABCIOK~, 14 - tia- 
necrlnKooa, 16 - Xaba~oua, 16 - CKP~ITLIII, 17 - Anrennqa. 18 -PoraruII, 19 -M. YCHI~CKHII, 20 -0ncnnR. 

21 - C r a ~ q ~ o ~ t ~ r s R ,  22 AIIY'IHII~.  23 - @o~oreoneswcroo 

pacnonoxesbr B ~ a n a n ~ o i i  nonoce xpe6l.a l l rupu~oi i  no 30 KY, H a  npwnonnp- 
HOM Ypane- B nonoce ruupw~oii  donee 50 ICY. B cyxe~jrioii, ~ o x ~ o i i  s a c T u  
n o n ~ p ~ o r o  Y pana n e n H u K u  c o c p e A o T o s e I l b r  B ~onopaanenb~oi i  s o ~ e  x p e 6 ~ a .  
M TOJ lbKO ~ e 6 0 n b ~ u k i e  I IPHCKJIOHOBbIe  J I enHk iKH I l a  M a C C H B a X  Xap6eii k i  X ~ H -  
~ e P i  ( c e ~ e p ~ a ~  s a c n  n o n ~ p ~ o r o  Ypana) H a x o n m c H  B B O C T O Y H O ~ ~  Y a c T u  rop, 
' I T 0  0 6 y c n o ~ n e ~ o  A O C T y n O M  B f i a r O H O C H b l X  BO3AYLUHbIX nOTOKOB C I O r O - 3 a l l a A a  
no Co6c~oii  nenpeccwu. P a c n p o c ~ p a ~ e ~ u e  nonasnmoqero sucna n e n H u K o B  
B 3 a n a n H 0 8  n O J O B U H e  x p e 6 ~ a  C B R 3 a H O  C B b I n a A e H U e M  3 A e C b  3 H a s H T e n b H O  
6 0 J I b L U e r 0  KOJIMYeCTBa T B e p A b l X  OCaAKOB,  s e M  B B O C T O ~ H O ~ ~  rIaCTM r O p ,  YTO 
C B R 3 a H O  C B O S A ~ ~ ~ C T B H ~ M  3 a n a A I l b I X  B O 3 ~ y L U I l b l X  M a C C  (CM. m. 11 ki 111). 

B CBR3N C T e M ,  lITO r n a ~ ~ b l f i  B O A O I ) a 3 n e n  H a  ~ O J I R P H O M  U ~ P N ~ O J I R P H O M  
Ypane c M n b H o  C M e w e I I  K sanany, o6qee s l i c n o  n e a H u K o B ,  n e x a q u x  K 3a- 
nany u K B O C T O K ~  OT H e r o ,  p a c n p e n e n R e T c R  n p u M e p H o  noponsy. X a p a ~ ~ e p -  
H O ~  qep~0fi Y p a J I b C K U X  J I eAHHKOB RBJIReTCR HX I I p e H M y U e C T B e H H O  BOCTOlII laR 
o p u e I I T a u u R .  M3 o6uero swcna n e n H u K o B  85% n e x u T  H a  c K n o H a x  u B K a -  
pax, 3 K C I I O H H p O B a H H b I X  H a  BOCTOK, CeBePO-BOCTOK H IOTO-BOCTOK I.I T O J L K O  
1s0/o - H a  C e B e p  N lor. ~ ~ ~ D H E K O B ,  O p M e l I T N ~ O B a H H b I X  H a  3anaA, H e T  ( ~ a 6 n .  2) .  

3 ~ a  O C O ~ ~ H H O C T ~  B O P M e H T a u N M  JleAHMKOB no C T p a H a M  C B e T a  C B R 3 a I l a  C 

I ' O C n O ~ C T B O M  H a  YpaJle B e T p O B  3 a n a n H o i i  s e T B e p T k i  r O p M 3 O H T a ,  n p U B O n R U H x  
K n p o u e c c a l l r  n e p e p a c n p e n e n e H m  c H e r a  u ~ o ~ u e ~ ~ p a u u u  ero H a  c K n o H a x  80- 
C T O Y H O ~ ~  3 K C n 0 3 N ~ E I N  (CM. M. 111). O p P i e H ~ a u k i R  ~ e 6 0 n b l r r 0 r 0  r H C J l a  J l e i l H H K o B  
H a  C e B e p  ki I O r  B b l 3 B a H a  N 3 M e H e H I l e M  H a n p a B J e H M R  B e T p a  MeCTHbIMl l  O C O ~ ~ H -  
HOCTRMH ~ e s o p e n b e a a  ( p a c n o n o x e ~ k i e ~  X ~ ~ ~ T O B ,  r o p ~ b ~ x  ' A O ~ H H ,  yrnen~fi)  . 



Pacnpenere~ne renHnKos Ypara no a~cno3nuun 

BLICOTIIO~ I I O J I O X e H M e  JIeAHMKOB C y u e C T B e H H O  Z13MeHReTCR C C e B e p a  l l a  
l o r .  B b l c o ~ a  KOHUOB J l eAHNKOB c e ~ e p ~ o f i  q a C T M  ~ O J ? R P H O ~ O  Y p a J I a  C O C T a B J R e T  
B C P e A H e M  700 M H a A  YP. M O P R  n p M  ~ o n e 6 a ~ u ~ x  OT 400 A 0  900 M .  B I O x H 0 f i  
cIaCT14 ~ O J I R ~ H O ~ O  YpaJla C p e n l I R R  Bb lCOTa  KOHUOB J leAHMKOB 800 M (OT 500 
AO 970 A ) ,  H a  n p u n o n ~ p ~ o ~  Ypane (6e3 x p e 6 ~ a  C a 6 n ~ )  - 0 K O J O  1050 M 
n p H  I c p a f i ~ I l x  3 H a ' I e l I M R X  BblCOTbI  KOHIIOB R3bIKOB - OT 800 a0 1350 Jl .  3 a I 3 ~ -  
CMMOCTb BblCOTHOrO I JOJ lOXeHMR J I eAHNKOB O T  rUI lPOTbI  M e C T a  B b I p a > K e H a ,  O n -  
H a K O ,  H e  B c e r A a .  T ~ K ,  KOHUbI JIeAFlMKOB x p e 6 ~ a  O ' I e - H b l p ~  - c a M o r o  C e B e p I I O -  
ro I-la Ypane oqara o n e A e H e H u R  --a x p e 6 ~ a  CaBnn, p a c n o n o x t e H H o r o  na 3" 
I o x H e e ,  O K ~ ~ L I B ~ I O T C R  nexaumm H a  O A H O ~ ~  M ~ o i i  x e  cpen~efi B b l C O T e  
( 700~ t ) ,  a O T A e J l b H b I e  JIeAlIMKM H a  TOM N A P Y r O M  x p e 6 ~ a x  Cn)lCKaIOTCR A 0  

B ~ I C O T ~ I  600 M. I ( o ~ e 9  C a M O r o  c e B e p H o r o  H a  Ypane nensma A n e r U l < o n a  n e x l 1 - r  
H a  T 0 f i  Xe BbICOTe  (800 At ) ,  LIT0 M K O A W  C a M O r O  I O X H O T O  M3 OThIeLleHHbIX ,neA-  
HMKOB ( J I ~ A H M I <  D ~ 1 - l b l i i  H a  T ~ J I ~ ~ O C C K O M  x p e 6 ~ e ) .  O A U H ~ I < O B O ~  BbICOTHOe 
nonoxesne ~ T M X  n e n s w K o B ,  y A a n e H s b l x  o n m  OT npyroro no r U w p o T e  bonee, 
s e M  H a  500 KM, MOXHO O ~ W I C H M T ~  n N u b  y B e n u r I e H u e M  c H e r o r I a I < o n n e H M n  H a  
J leAMMKaX I O X N O T O  p a f i o ~ a  O J I e A e H e H M R  Y p a J I a .  

Ha ~ ~ U ~ O J I R ~ H O M  YpaJle B ~ I C ~ T L I  KOIIQOB JleflHMKOB N3MeHRIOTCR C 3anad 
A a  H a  BOCTOK OT 600-700 M H a  x p e 6 ~ e  C a 6 n s 1  A 0  1000-1200 M A a > K e  1300 Af 
B pa f io~e  r O p b I  Haponr~ofi, YTO C B R 3 a H O  C Y M e H b u l e H M e M  KOJ lMqeCTBa  T B e p A b I X  
OCaAI<OB K BOCTOKY N donee BbICOKNM I I O J I O X e H M e M  r O P H O r O  UOKOAR U e H T -  
p a J l b ~ 0 8  ' IaCTM x p e 6 ~ a  N AHMLL& K a p O B .  

B c e~ep~o i i  s a c T u  I lonnp~oro  Ypana K O H Q ~ I  ~aw6onee HHBKO pacnono- 
X e H A b l X  J I eAHUKOB CIIYCKaH3TCR A 0  400 M H a A  yp. M O P R  ( J I ~ ~ I I N K U  OBpylrena, 
Eepra). ~ T M  n e n H u K u  n p n y p o Y e H b 1  K 3anan~oi i  nepu4epuw  OHM o n e n e l 4 e -  
HHR.  O A H ~ K O  ~ o n e 6 a ~ k i e  BLICOTbI KOIIUOB J leAHMKOB C B R 3 a H O  3 A e C b  H e  T O n b K O  
c a a n a n ~ b r ~  nnn BOCTO'III~IM M X  n o n o x e H n e M ,  HO H c rny6~so i i  p a c s n e H e H m  
penbe4a. q a c ~ o  B ~ I C O T L I  KOHUOB n e A H u K o B ,  n e x a u n x  B C M ~ ) ~ ~ H ~ I X  K a p a x ,  
p a 3 H R T C R  H a  300-350 M ( J ~ ~ A H H K U  0 6 p y q e ~ a  H n e n e x M ~ a ,  M H C T N T Y T ~  R0- 

r p a @ N M ,  A H Y ~ M H ~  N AP.) .  M H O T O J I ~ T H M ~  C H e X H M K U  H a  ~ O J I R P H O M  Y p a J ' l e  
H M e l o T  ewe ~ O J I ~ I I I N ~ ~  n ~ a n a 3 0 ~  B ~ I C O T  - OHM B c T p e s a l o T c R  B ropax, npeA- 
l'OPbRX U H a  P a B H M H a X .  

Bax~eiirueii O C O ~ ~ H H O C T ~ I O  y p a J l b C K O r 0  O J I e n e H e H U R  R B n R e T C R  p?lCnOfiO-  
X ~ I I N ~  n e n t I u K o B  ~ H ~ ~ I M T ~ J I L H O  H M X ~  Y ~ O B H R  ~ e o p e ~ n s e c ~ o i i  csero~oii rpa- 
HHUbI,  K O T O P O ~ ~  H e  A O C T M r a e T  H H  O A H a  M3 Y p a J I b C K N X  B e p r U M H  (CM.  PHC.  3). 
Bce B e p r U U H b I  x p e 6 ~ a  JIMrUeHbI  n O C T O R H H O r 0  C H e X H O r O  n O K p O B a .  C ~ W ~ C T B O -  
B a H M e  JleA'HMltOB H a  Y p a J l e  3Ha ' IMTeJlbTiO H I I X e  Y P O B H R  T ~ o ~ ~ T M ~ ~ c I < o ~  
C H ~ ~ O B O ~ ~  r p a H U U b 1  ( ~ a  800-1200 At) C B R 3 a l l O  C B ~ I C O K O ~ ~  K O H U € ! H T ~ ~ U ~ I ~ ~ ~  
c s e 1 . a  B K a p a x  u H a  yclynax n o n n e T p e H H M x  CKJIOHOB (CM. rn. 111 M IV).  

Heo6xonu~o OTMeTMTb,  YTO B C ~ B ~ P H ~ ~ X  p a f i o ~ a x  YpaJla B A a J l b ~ e f i r U e ~  
M O r Y T  6 b 1 ~ b  BLIRBJIeHbI  H O B b I e  J e A H M K M .  T ~ K ,  H a  C a M O M  C e B e p e  n o J ' l R p ~ o I ' 0  
Ypana, B N c T o K a x  p. I O x ~ a n  napo~af i -Rxa  H a  B O C T O ~ H O M  c K n o H e  xpeG~a  
I-lnpraJIa-X~ii C ~ ~ C O J I ~ T H ~ ~ M H  BbICOTaMM H e  6onee 500 M H a M M  6 ~ 1 n n  
B C T P e Y e H b I  ' I e T b I p e  npUCI t J IOHOBblX  C H e X H M K a  I I J l O I U a n b r O  A 0  0,l KM2. B e c b h l a  

n0JIRpHblfi YpaJI 
cenepHaRtIacTb. 
lOX!IaRqaCTb.. 

l7pnno~sp1ibrR u Ce- 
~epHb1k Ypan . . 
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B O ~ M O ) I < H ~ ,  410 3TM CHeXHMKM RBJIRIOTCR ~ P U C I < J I O H O B b I M M  J IeAHMKaMU,  T a K  
K a K  M ~ I  11a6nronanu wx B K o H u e  M l o n R ,  i<orna OHH 6b1nu e u e  n o K p b I T b 1  MOU- 
~ 0 f i  ~ 0 J l U e f i  Ce30 I IHOI -0  C H e r a .  I ( p y n ~ b l f i  I I ~ M c K J I o H o B ~ I ~ ~  C H e X H M K  I IPOTR-  
X e H H O C T b I O  no 1 KM H ~ ~ J I I o A ~ J I c R  H a M M  T a K X e  H a  BOCTOYI1OM CKJIOl ie  P R A O M  
p a c n o n o X e H H o r o  x p e 6 ~ a  Cn~ryp-Xofi .  

B I O X H O ~  YaCTM ~ O J I R ~ H O ~ O  Y p a J I a  J I e A H U K a M U  M O r Y T  O K a 3 a T b C R  HeKO-  
T O p b I e  K p y n H b I e  I IpUCKJ lOHOBbIe  C I I e X H U K M ,  B b I R B J I e H H b l e  no a 3 P O C l l M M K a M .  
MOXHO O X M A a T b  OTKPbITMR HOBblX H ~ ~ o J I ~ u I u x  J leAHMKOB W H a  ~ P W ~ O J I R P -  
~ o h r  Ypane. 

C O B ~ ~ M ~ H H O ~  O J I e A e H e H M e  Y p a J I a  I I p e A C T a B J I e H O  MCKJIIOYMTeJIbHO M a J I b I -  
MM @ O ~ M ~ M H ,  C p e A M  KOTOPbIX I I 0  M O P @ O J I O ~ U Y ~ C K M M  I l p M 3 l l a K a M  M O X H O  BLI- 
AedTMTb K a p O B L l e  U n p U C K J I O H O B b l e  JIeAHPiKM, a T a K X e  CHCXHMKU.  

B ~ n l o s e ~ k i e  C H e X H M K O B  B 0 6 ~ ~ ~ 3  K J I ~ C C M @ U K ~ U M I O  (3HeXHO-JeAHPIKOB1,IX 
06pa3osa~uf i  B n O J I H e  O n p a B A a I l O ,  T a K  K a K  B M e C T e  C J l e p e X O A l l b l M U  ( P O P M ~ M M  
O T  C H e X H M K O B  K J I e A H U K a M  MX M O X H O  P a C C M a T p M B a T b  K a K  e n k i ~ b l f i  I ' eHeTU- 
YecKMi i  P R A  U Ka1< @ 0 p M b l  3 a p O X A e H U R  U p a 3 B N T N R  M a J I b l X  JIeAHUKOB. 

C H ~ X H W K H  H a  Y p a J I e  B e C b M a  pa311006pa3~b1 no T M n a M .  MOXIIO C O r J I a -  
CMTbCR C H. A. C O J I H U ~ B ~ I M  [267] M n. a. f i o J I r y ~ M H b 1 ~  (1051 0 ~ea6xonu-  
MOCTM p a 3 J I M Y a T b  C H e X H M K M  npeXne B C e r O  no B p e M e H M  MX C y U e C T B O B a H U H ,  
o6ycno~nu~a rouem p a 3 J I M s H y I O  MHTeHCUBHOCTb WX p e n b e @ o o 6 p a 3 y ~ ~ e ~ 1  
A e R T e n b H O C T U .  ~ O ~ T O M Y  MbI  T a K X e  p a 3 A e J I n e M  C H e X H M K M  H a  BeCeHI IMe ,  J I eT-  
FiUe N C H e X H M K U - n e p e J I e T K U .  B H ~ T P M  3TMX OCHOBHbIX TMIIOB BbIAeJIRIOTCil  
~ o p @ o n o r ~ s e c ~ u e  B U A ~ I  C H e x H u K o B  no ycnosum s a n e r a ~ u ~  M X  B penbe@. 
C p e n ~  C H ~ X H M K O B - n e p e n e ~ ~ o ~  s a  I ~ O ~ R P H O M  Ypane ~ a ~ 6 o n e e  qacro 
R C l p e Y a I O T C R  C HeXHMKM,  3 a H U M a I O U M e  I T O n B e T p e H H b I e  y C T y n b I  H a r O P H b I X  
T e p p a C ,  K a P H M 3 b I  r O P H b I X  rpe6~e i i  U ~ P O B O K  IIJ IaTO,  CeAJIOBUHbl  r O P H b I X  
rpe6~efi, ~ O ~ H O X N R  B ~ I C O K M X  CKJIOHOB, XOJIMOB, r p ~ n ,  y q e J I M i i  1.1 CTeHOK 
K a p O B ,  a T a K X e  O ~ P ~ I B L I  P e Y H b l X  P y C e J I ,  T e P P a C  M p R A  A p y r k i X  @ o ~ M .  E u e  
6 o . r l e e  p a 3 ~ 0 0 6 p a 3 ~ b 1  no y c n o B M n M  sane r -~HMR B penbe@e n e T H t i e  w B e c e I I -  
H H e  C H e X H U K M .  O A H ~ K O  B O n p O C b I  T H n M 3 a U M U  C H e X H M K O B  p a 3 p a 6 0 ~ a ~ b 1  n 0 K a  
HeAOCTaTOYHO.  

B r O p a X  ~ O J I R ~ H O ~ O  Y p a J I a  H a M M  6brnu B C T P e Y e H b I  PYCJIOBLle  C H e X H M K M  
1.-1.5 KM ~ J I k i ~ o f i  M A 0  10 M T O J U M H O ~ ~  ( B  P y C J l e  P y Y b n ,  B b l T e K a I O U e r O  H3-  
n O A  J l e A H U K a  U y l r b e P O ) ,  I l pUCKJIOHOBbIe  CHeXHMI<M I I P O T R X e H H O C T b I O  A 0  
0,5 KAL B n O J I b  CKJIOHa  M A 0  15-20 M T o J I I ~ N H o ~ ~  ( B  Y B ~ J I M C T O ~ ~  3 0 H e  BOCTOY- 
H G r O  CKJIOHa  ~ O J I R ~ H O ~ O  Y p a J I a  B NCTOKaX P. 6. X Y Y T ~ - f l x a ) .  B C H e X H b I X  
06pb r~ax  H e p e A K O  H a C Y M T b l B a e T C R  A 0  15-25 C e 3 0 H H b I X  CJ IOeB CHeI'a.  B pR.V-2 
C J I y Y a e B  O C H O B a H H e  T O J I U U  C H e X H U K O B  C J I O X e H O  J IbAOM.  

~ ~ U C K J I O H O B ~ I ~  JIeAHUKH no M O P @ O J I O ~ M Y ~ C K M M  I l P M 3 I I a K a M  H YCJIOBURM 
n W T a H U R , O Y e H b  CXOAHbl CO CHeXCHUKaMU.  TOT TMIl J IeAHMKOB H a  Y p a J I e  
J IMYHbIe  NCCJIeAOBaTeJ IU  MMeHOBaJ IU  @ W P H M K ~ M W ,  BMCRYMMM, l I a B e R H H b l M U ,  
S M ~ P M O H ~ J I ~ H ~ I M U  J I eAHUKaMM,  OTHOCR MX, K a K  n p a B H J I 0 ,  H e  K H a C T O R U U M  
J I e n H M K a M ,  a K O C O ~ ~ I M  nePeXO,@HbIM @ O P M ~ M  OT CHCXAMKOB K J I e A H U K a h l  
11 1,  38, 105, 108, 1341. O A H ~ K O  H a 3 b l B a T b  3TM J I eAHUKN @ M P H O B ~ I M H   enp pa- 
B ~ I J I ~ H O ,  T a K  K a K  OHM B OCHOBHOM C n o x e H b I  J I ~ A O M .  O n p e ~ e n e ~ u e    TUX nea- 
HMKOB K a K  BMCRYMX T a K X e  HeTOYHO, eCJIU YYeCTb ,  YTO OHM Y a C T O  CnYCKaIOT-  
?S l  A 0  n O n H O X M R  CKJIOHa.  T e p ~ ~ l r  < < H a B e R H H b I e  JIeAIIMKM>> x a p a r i ~ e p M 3 y e T  
y x e  r e ~ e ~ ~ s e c ~ ~ f i ,  a H e  ~ o p @ o n o r n l r e c ~ ~ f i  T n n  JICAHMKOB. A a n e ~ o  H e  
B C e r n a  3 T U  JIeAHMKM RBJIRIOTCR ~ M ~ P H O H ~ J I ~ H ~ I M U ,  T a K  I < a K  M H O r U e  U 3  HUX 
C y U e C T B y r o T  H e n p e p M B H O  B e C b M a  AOJIrO.  

H a u u  H ~ ~ J I W ~ ~ H M R  I r a  ~ O J I R P H O M  Y p a J I e  n O K a 3 a J I M ,  YTo npMCKJIOHOBbIe  
J Ie , lHUKU C J I O X e H b I  CJIOMCTblM J IbAOM M O U H O C T b I O  A 0  15-20 M. f l . r l k i ~ a  UX 
& o c . r w r a e T  200-400 M BHM3 n 0  YKJIOHY, UIMPMHa - A 0  0,5-1,0 KM, a B OT- 



Pnc. 7. l lpojonb~ble  npo@n.qn o c ~ o a r ~ b ~ x  ~ ~ o p ~ o n o r w ~ e c ~ n x  Tnnoe nejutwKos 
Ypana 

a - ~apoeo-nonlcn~cb~fi . ~ ~ ~ I I I I K  MTAH, ' 6 - Kapoable nenunKn 06pyqesa, s - Aonryrun- 
11a. P - Yep~!ona. 0 - Ko~onb~KorO, e - n p ~ c ~ n o ~ o ~ u f i  nennnK One~twil, at - noulnn- 

I I ~ I A  JICnli l lK n p n n o p o x ~ ~ u f i  
I - nen, 2 - @HPII, 9 - I I B K ~ O I I  cnoea nbna. 4 - TpeI4Hllbl, 5 - Mope~bl, 6 - ~ o p e n t ~ u e  

noponbl 

H e J I b H b I X  C J I y q a f l X  - A 0  2 KAt BAOJIb CKJIOHa. P f l ~  n p W 3 H a K O B  C B H A e T e J I b -  

C T B Y e T  0 HaJlHqWW cna6oro A B U X e H W R  J I b A a  ( T P ~ U I U H ~ J  p a 3 p b I B a ,  ~ a n J l e 0 6 -  
p a 3 H O e  B 3 A Y T W e  B H W X H ~ G  'IaCTW J I e A H N K a  W np.). ~ P N B ~ A ~ H H ~ I ~  @ ~ K T L I  

A I W T  O C H O B a H W e  OTHeCTH y K a 3 a H H b I e  J I e A H H K O R b I e  0 6 p a 3 0 ~ a ~ u ~  K HaCTOR- 
U U M  J I e Z H U K a M  oco6oro M O ~ @ O J I O I ' U ~ ~ C K O I ' O  T u n a .   TOT T N ~ '  J l e A H U K O B  M h l  
I I p e n J I O X l l J U  H a 3 b I B a l . b  n p W C K n O H O B b I M H  J I e A H H K a M N  {283]. 



Mexny ~ P U C K J I O H O B ~ I M M  J l e A H M K a M N  Pi MHOrOJIeTHUMM C N e X H M K a M W  H a -  
~ J I I O A ~ I O T C R  I I e p e X O A H b I e  (P0ph lb1 .  OAHUM Pi3 YCJIOBHblX n P P i 3 H a K O B ,  n 0  KO- 
TOPOM)' ~ O A O ~ H M ~  C H e X H O - J I e A R H b I e  0 6 p a 3 0 s a ~ w ~  M O r Y T  6 b l ~ b  O T H e C e H b l  
K K a T e r O p M M  JIeAHUKOB, RBJIReTCR C J I O X e H P i e  PIX H a n O J I O B M H y  HJIM A B e  T p e T U  
n b n o M ,  3anerarouw~ B ~ w x ~ e i i  qacw TOJIUM. 

~ ~ H C K J I O H O B ~ I C ?  JIeAHUKU qaUe 3 a H M M a I O T  I I O A B e T p e H H b I e  Y C T y n b l  n J I a l . 0  
n l i a r o p H b I x  T e p p a c ,  H a n p m e p ,  n e A t l u K u  O n e ~ u i  (pnc. 7, e u puc. 8), cesep- 
Has ' I a C T b  Me~sexbe ro  N A P .  B K a Y e C T B e  ~ ~ ~ H O B M A H O C T ~ ~ ~  I I P  WCliJJOHOBblX 
J r eAHUKOB M O X H O  BbIAeJ IMTb  JIOI.&MHHMe U nPMCKJOHOB0-AOJIUHI ILIe  J l eAHHKU.  
~ ~ O U M H H ~ I ~  JIeAtIHKM. P a C n O J I a ~ a l O T C R  I I a  n 0 A B e T p e l l H b l X  CKJIOHaX J I O U M H  11 
~ ' J ~ ~ o K H x  3 P 0 3 l l O H H b I X  B P e S O B ,  3 a I l O J I H R R  M H O r A a  A H N U a  B B e P X O B b R X  3TMX 
J IOUMlI ,  HanpJ- iMep,  J I eAHUKU ~ p ~ A 0 ~ 0 X l l b l 6  (PNC.  7, X li 9) ,  J I ~ H T O ~ H ~ I ~ ,  
P 0 r a T b l f i  M Ap. ~ P M C K J I O H O B O - A O J I M H H ~ ~ ~  JIeAHNKM C n y C K a l O T C f l  CO CKJIOHa I3 

T a J I b B e r  H A a I O T  H a q a J I O  J I eAHUKOBOMy R3bIKY ( J ~ ~ H U K  E. Y C M H C K U ~ ~ ,  
Q e ~ o p o s a )  . 

Kapo~ble J l e A H H K H  n O A p a 3 , ~ e J I R l O T C f l  H a  KapOBO-Bk iCRqMe ,  T M n M q H O - K a P O -  
B b I e  U K a p O B O - A O J l U H H b I e .  

K K a P 0 B 0 - B H C R Y M M J I eAHElKaM M b l  YCJIOBHO OTHOCNM H ~ ~ O ~ ~ U I M C  
JIeAHH'IKH, p a C n 0 J l O X e H H b I e  ' I I a  KPYTbIX 3 a A H U X  C T e H K a X  K a p O B ,  O ~ ~ I ~ H O  
c.na60 B p e 3 a H H b I X  B CKJIOHLI X ~ ~ ~ T O B .  B ~ ~ X I I R R  q a C T b  3TUX J I e n H B K O B  K p y -  
T a n ,  HKXHRR n o c T e n e H H o  B b I n o n a x w s a e T c n .  OHH n B n m o T c R  c~oeoGpa3~0i i  
! ' I ~ ~ ~ x o A H o ~  I $ O P M O ~ ~  O T  ITPNCKJIOHOBblX I< T U n N g H O  K a P O B b I M  J I eAHMKaM.  
~ I ~ H M ~ ~ O M  T a K M X  J l e A H I l K O B  M O r Y T  C J I Y X H T b  JIeAHMKM C T ~ H U U O H H ~ I ~ ~  
(pwc. l o ) ,  I o x l l a R  s a c T t ,  Men~exbero u np. K ~ a p o ~ o - B M C R Y M M  n e n I I u K a M  
M O r Y T  6 b 1 ~ b  T a K > K e  O T H e C e H b I  ~ e 6 0 J I b U I L i e  , H O p M a J I b H O  (PYHKUMOHMPYIOUH~ 
-'IenHW9KM, I I p H C J l O H e H H b I e  K KPYTbIM 3 a A I l M M  C T e H K a M  K P Y n H b I X  K a P O B .  

T w n s s H o K a p o B b~ e n e A H w K ti p a c n o n a r a r o T c R  B X O ~ O L L I O  p a 3 s ~ -  
T b r x  K a p a x  u s a ~ l w ~ a r o ~  B c e  AHO K a p a ,  wnw ero q a c T b  (PAC.  7, 6 u 1 1 ) .  B no- 
c n e A H e M  cnysae npyran s a c T b  n H w m a  K a \ p a  6b1sae~ q a c T o  ~ a n o n ~ e n a  ose- 
P O M ,  H a n p M M e p ,  Y JIeAHMKOB Y ~ ~ H o B ~  ( ~ u c .  7, a ) ,  K O B ~ J I ~ C K O ~ O  ( ~ u c .  7, d) ,  
bosa, Co6c~or0, naiiepc~oro w np. 

K K a p 0 B 0 - a 0 Jl I4 H H b l  M J l e A H U K a M  OTHOCRTCR JIeAHMKtI,  B L I X O A R U H C  
3a npenenbr K a p a  B AOJIMHY. T ~ K H X  n e n H w K o n  a a  Ypane B c e r o  A s a  - UTAH 
M MTY. OHM x e  RBJIRIOTCR ~ a u 6 o n e e  K p y n H b l M U  H a ,  Ypane, nx A.qwHa l i  
I I J I O U a A b  COOTBeTCTBeI lHo  P a B H b I  1,8 Fi 2,2 K A i ;  1,25 N 1,16 fCM2 (CM. T ~ ~ J I .  1). 

J e n ~ n ~  MI'AH (pwc. 7, a u 12) cnox~brii ,  COCTOUT w 3  ABYX ~ o p @ o n o r s -  
'IeCKki P a 3 H O T M n H b I X  YYaCTKOB. C e B e p ~ a R  q a C T b  er0 IIpeJ iCTaBJIReT c060ii 
K ~ ~ O B O - ~ o J I U H H ~ I ~ ~ ,  a I O X H a R  - ~ ~ n ~ q ~ b l f i  ~ P N C K J I O H O B ~ ~ ~ ~  J leAHMK. K a p o ~ o -  
AOJIWHHaR Y a C T b  J I e E H U K a  3 a H U M a e T  a ~ k i ~ ~ e ~ p 1 1 9 l l b l f i  K a p ,  m y 6 0 ~ o  B p e 3 a H -  
~ b r f i  B B O C T O ~ H L I ~ ~  c K n o H  n n a T o  X a p - H a y p ~ ~ r - K e y  (a6c. B L I c o T a  1246 H), ji 
3 a K a H Y M B a e T C R  M O u H b l M  K O H e ~ H O M O P e H B b I M  0 6 p a ~ J I e H U e ~  C JIeAR!lbIMM 
R n p a M M  H a  BbICOTe  790 M .  3 ~ a  q a C T b  J I e n H M K a  n O C T e n @ H H O  n e p e X 0 A N T  B MIK-  
t I y 1 0  IIPWCKJIOHOBYIO, 3 a H H M a I O U y I O  I lOqTki  B e C b  B O C T O ~ H M ~ ~  CKJIOH I l J I aTO 
X a p - H a y p ~ b ~ - K e y  a c n y c l t a ~ o l u y ~ o c ~  OT ero ~ P O B K M  K n J I a T o  M ~ A B ~ A ~  (a6c. 
s ~ l c o ~ a  900-950 w )  *. 

~ ~ ~ A H H K  MTY ( ~ H c .  13) 3 a H M M a e T  K O P O T I < M ~ ~  K P Y T O C T ~ ~ ~ H ~ I ~ ~  T P O r ,  p a C -  
~ U W P ~ H H ~ I ~ ~  A 0  1 KM B T ~ I J I O B O ~ ~  q a C T M  ki C l l J IbHO C Y X ~ H H ~ I ~  B Y C T ~ ~ B O ~ ~  
(an 200 A ) .  U I w p o ~ a ~  ( P w p ~ o ~ a ~  3 o 1 t a  n e n H u K a  o r I e H b  KPYTO c n y c K a e T c R  OT 
BPOBKM n n a T o  (a6c. B b r c o T a  1100 M )  K B e c b M a  nonoroii R B ~ I K O B O A  ero q a c T I I ,  
~ l o ~ p b l ~ o f i  H a  K O H u e  9eXd?OM M O p e H b I  11 B ~ ~ K J I M H M B ~ I O U ~ ~ ~ C R  K ~ ~ H A ] I O B O ~ ~  
nJIOIJJ.aAKe (a6c. BbICOTa  K O H u a  J I e A H M K a  640 A ) .  

* no~po6rroe onwcaHwe 11.6 nenHwKon cenepnoii racT:r I I o . ~ n p ~ o r o  Ypana (K ceoepy or  
L I I U ~ O T ~ I  67"5), B TOM wcne  neAnuKoB MrAH u  MTY, npusenerro n. C. T p o u u ~ r r ~  B <Ma; 
lepnanax rnsqwo~~ornqecltnx ~ c c n e a o s a ~ r n i i ~  12843. Orruca~ue pnaa . .~ennu~oti  mi~<~tok 
sacTw n o n ~ p l i o r o  Ypajra nMeeTcn B p a b o ~ a x  IT. n. Co@por~ona [269], n. C. Tpouq~ora  [286]; 
onwcaHne nexiiuKoB l lpnnonsp~oro  Ypana -B pa6orax A. H. A.?em~ona [9, 111,  C. T. Bo- 
r a  [38], B. C. ~o~opyxwrra  1761 n  Jl. A. Ao.lrymwria [101]. 







oo)lrr~uarr %og ovo'>rg .,zuu 1 aavog HUB~O~LI JorawH f~j~ M HVJM HX 
-1rrrI7av) e?icrI~Uav eou srnIq- .bimivaaau no>luaUarr x~i>13srredrC 1.rdawsed 

.,wu 80'9 - x~(roo~orr>r~~rdr ',wn 89'22 ~aimsea3 
-0s no,rH~rUarr xl.raode>~ suemovrr Kerngo .(g .vge~) 0J0o~ ~I~~OHO~~I~I~~II 
11 OJOOg LOIKV a~c~nodew arred~ BH ~O)IMFI~~V evmh o~amgo EM 

80'9 
EE'F 

81'1 
~s'f: 

T"' 
'qV~?houu 

LF; 
PT. 

TF 
FE 

~lwrr~iVav 
alqnoHnlr,13Kdu nx1111Yarr alsnode)I 

8F;'ZZ 
SS'!) 

15'9 
' 

OIf3111t ,qv~$~ulI 

~~M~hrou~~ 
UemgO 

98 
8f: 

LI. 
11 

Olf~Ilh 

-Vau o~o~n 

99'8Z 
88'L 

G9'9 
~,o's;F 

iiolle~ 
z~~ 

'no>rr~~tVsu nn,lrirr 

1 

FVF 
%9 

82 
19 

' ' ' OJOLM 
'".' rrud,~ UI~U 
-dam=) u umlrd~slrouud~ 
"' q~~~eh KBIIX(OI 

* s~2er1 uerrdanas 
vedk urs~rd~vo~ 



OCHOBY C O B P e M e H H O r O  OJ IeAeHeHMR YpaJIa COCTaBJIRIOT K a p O B b I e  J I eAHH-  
ICM. OHM P a C n O J I a I ' a f O T C R  B ~ J I Y ~ O I < M X  K a p a X ,  O P N e H T M P O B a H H b l X ,  K a l <  Y)Ke  
y K a 3 L I B a J I O C b ,  I lPeMMyIL teCTBeHHO H a  BOCTOK. M ~ o r N e  JIeAHN1tl.r p a c n o J I o > K e -  
HbI  B CMelKHbIX K a p a X ,  OTAeJ IeHHblX  OAMH OT A P Y r O r O  3 ~ 6 9 a T b T ~ M  1 - p e 6 1 3 R ~ M  

X ~ ~ ~ T O B  H e p e n K O  C O r P O M H b I M H  K a p J I N H r a M M .  T ~ K M ~  Y s a C T K N  C TMnM91-IMM 
a J I b r 1 l l f i ~ ~ M M  p e J I b e @ o M  B C T p e s a I o T C R  B MCTOKaX P. E. X a ~ a T a ,  x p e 6 ~ a x  O Y ~ -  
H L I ~ A ,  C ~ ~ J I M H C K O M  I? P R n e  A p y r M X .  M ~ o r u e  K a p O B b I e ,  a T a K X e  Bee n p M -  
CKJIOHOBbIe  J leAHNKN P a C n O i l a r a I o T C R  H a  n O A B e T p e H H M X  C K n O H a X  0 6 r u n p e b 1 x  
n n a T o ,  nsnmolrlaxcn A o n o n H m e n b H b I M H  C H ~ ~ O C ~ O ~ ~ M H  A n n  M e T e n e n o r o  n H -  
T Z H N R  J l e A H N K O B  ( J I ~ A H U K N  I/ZrA:, M e n s e x r . ~ f i ,  ~ O T O ~ ~ O A ~ ~ M C T O B ,  A H Y Y H H ~ ,  
oJI€!~Fifi, C T ~ H U U O H H L I ~ ~  Pi AP.).  I 

O C O ~ ~ H H O C T M  ~e3openbe@a rop ( B ~ ~ M M H O ~  pacnontoxease X ~ ~ ~ T O B ,  rop- 
RbIX  AOJIMH, MOP@OJIO~MR I'OPHLIX B e P U A H  M T.  n.) O ~ ~ C ~ O B J I M B ~ I O T  p a 3 n M V -  
HVfn MHTeNCMBHOCTb CHeI 'OBeTpOBblX nOTOKOB, r I eM M O ~ ' ~ R C H F ~ ~ T C R  TO, YTO 
OAHM K a P b I  3 a H R T b I  J I e A H N K a M A ,  a A p y r N e ,  P a C n O J I O X e H H b I e  I - r e p e n K O  IT0 
COCeACTBy ,  JIMIIIeIlbI C O B p e M e H H b I X  JIeAHMI<OB. QTM Xe n p O q e C C b I  o6ycnou- 
nrjsana p a 3 s a r 1 . 1 e  K a p o B  H a  OAHMX ysacmax s a n a n ~ o f i  s a c T a  x p e 6 ~ a  11 
IIOJlHOe OTCYTCTBNe KX H a  n P Y r H X  (CM. m. 111). 

r ~ l y 6 k i ~ a  B p e 3 a  K a p O B  B r O P H b I e  MaCCMBM B e C b M a  p a 3 J I M r H a .  Hau6onb- 
U l a R  BLICOTa CTeHOK K a P O B  OT n O B e p X H O C T M  J I e n H M K O B  A O C T M r a e T  600-800 At 

( ~ C A H H K M  OBpyse~a,  Eepra, I la f iepc~t~f i  M ~ p . ) .  Y c ~ b e s t ~ e  y s a c T l c u  TaI<M>: 
I ~ J I ~ ~ O K H X  K a p O B  J I e>KaT ,  K a K  ITpaBtrJIO,  H a  y p O i ? H e  AHNUJ JlOJIMJ-I, B S tOTOpb le  
OHM O T K P b I B a I o T C R .  M e ~ e e  m y 6 0 ~ M e  I < a p b I ,  C B ~ I C O T O ~ ~  CTeHOK A 0  150-200 M ,  
p a c n o n a r a I o T c R  y C a M t J X  rpe6~efi  x p e 6 ~ o ~ ,  B B e p X O B b R X  T p O r O B M X  ,&OJIMI.I 

HAM B l3ePXHMX z l aCTRX MX CKJIOHOB. Y c T ~ ~ B M € !  y s a C T I < H  T a K M X  I<al )OB Y a C T O  
3a I<Z lHsMBaIOTCH PI ITCJ IeM - RblCOKMM ( A 0  100-150 N )  Y C T y n O M ,  C n y C K a I O -  
m m c n  K ~ ~ x e n e x a u e f i  A o n M H e  ( J I ~ A H M I C I I  M a p ~ o n a ,  K o ~ a n b c ~ o r o ,  Anre- 
BUZIa, f l e ~ ~ 0 f i J I P i ~ ~ K N f i  AP.) .  C T ~ H K M  I < a p O B  M M e m T  KPYTM3HY 65-75", 
s a C T 0  n O s T A  OTBeCHbr ,  n p M s e M  K P Y T N 3 N a  CTeHOK, K a K  n p a B I l J I 0 ,  H e  3BBMCMT 

OT nmonormi cnararouux M X  nopon. 
Trlnus~bre K a p b I  MMelOT C M M M e T p N ~ I l O e  C T p O e H H e ,  O K p y r J Y I O  MJIH OBaJ'Ib- 

HYIo B n n a H e  @ O ~ M Y ,  A M a M e T p O M  no 6 p o ~ ~ e  K a p a  A 0  1-1,5 KJV ( J I ~ A H N K u  

OBpyse~a ,  A B C I O K ~ ,  Eepra, MMMTAaK H np.) .  Y a c ~ o  JIeAIINI<Pi pacnona- 



ralo~cfl  B Itapax B ~ I T R H Y T O R  @ O P M ~ I ,  IlPe~CTaBJIRIOUMX ~060fi  BePXOBbR 

~ p o r o ~ o i i  nonnr1~1 ( n e n ~ ~ ~ u  MTY, nonryruw~a,  r I e p ~ o s a ) .  B c ~ p e s a m ~ c ~  
ac~MMe~p~qHble Kapbl, y KOTOPbIX OAHa I13 ~ O K O B L I X  CTeHOK CWnbHO IlOHMXe- 
H a  ( ~ ~ A H H K H  MTAH, K ~ ~ ~ c H H K ~ ) .  M~orkie CMeXHbIe Kapbl NMeIOT CUJIbHO 
n0HMXeHHble ( H a  100-200 M )  TbIJIOBbIe CTeHKN ( J I ~ A H M K M  MTAH, O6pyse- 
Ba,  Mrr). H ~ K O T O ~ ~ I ~  neAIlMKH 3aHHMaIoT cna6o Bpe3aHEIbIe KapbI, npen- 
cTaBnRIomie co6oii HaqafibHylO @ O ~ M Y  pa3BMTUR (JIe.II,HMKM C T ~ H ~ M O H H ~ I ~ ~ ,  
CLIHOK, n a ~ a n ~ u  1.1 ~ p . ) .  

n p e ~ b r w e ~ w e  sepx~e i i  rpaswub1 (PNPHOBOR BOHM H a A  KOHUOM R ~ L I K ~  An9 
~ o J I ~ L U H H C T B ~  KapOBbIX JIeAHUKOB COCTaBJIReT 150-250 M M nMWb B OTAenb- 
HbIX CnyYaRx AOCTNraeT 300-350 M (JIenHMKki MTAH, MTY). HepeflK:, 
( ) M ~ I ~ o B I > ~ ~  6acceiiHb1 nOAIlMMalOTCR no T M J ~ O B O ~ ~  CTeHI<e Kapa no ero ~ ~ O B R U  
Irnli r p e 6 ~ ~  ( n e n ~ u ~ u  MTAH, MTY, M a p ~ o s a ) .  B 6 o n b r u u ~ c ~ ~ e  x e  cnysa- 
e B  ~ P O B I < I I  Kapa AOCTUraIoT JlMUb OTAeJIbHble nOJIOCbI JIbAa M @Mp~a ,  nOAHM- 
MaIowMecR no KynyapaM M pacqenwaaM B cTeHKax Kapa Han nosepxHocTsio 
+ M ~ H O B O ~ ~  O ~ J I ~ C T M .  HOA pacuenwHaMu M KynyapaMN pacnonaraioTcR ne- 
ARIlbIe Ii @ M P H O B ~ I ~  I<OHYCbI, nkiTaeMbIe JlOTKOBbIMM JlaBMHaMM. Ha 60nb- 
UMIICTBe KapOBbIX JleAHUKOB @ M P H O B ~ I A  6 a c c e k ~  ~aw6onee pa3BHT no& 
3~llaAHbIhlW M Ior0-3anaAHblMN C T e H K a M N  I<apOB, sT0 ~ ~ ' ~ R C H R ~ T C R  npeobna- 
AaIoUlNM HanpaBJIeHHeM BeTpOnOTOKOB C 3 ~ 0 c  CTOPOHLI rOPM30HTa. K P Y T U ~ -  
H a  l lOBepXHOCTM B (PMPHOBOG O ~ J I ~ C T H  H3MeHReTCR OT 15-20' ~ 6 n 1 . 1 3 ~  @Mp- 
I I O B O ~ ~  JlHHMM A0 35-40' y CTeHOK Kapa. 

~ ~ ~ L I I < O B ~ I ~  qaCTM ~ o J ~ ~ I I J u H c T B ~  I<aPOBbIX JIeAHNKOB IlMelOT MJlll P a B H O -  
Mep11I)re yK.nosb1 B npenenax 10-15', nocrerreHHo BbInonaxMsaIomMecn u 
'HMXHefi YaCTN R3blKa (AO 2-5'), M J l M  H ~ J I o M ~ H H ~ I ~ ~  npo@MJIb, XapaKTepM- 
~ Y I O U M ~ ~ C R  OTHOCMTeJlbHO P O B H O ~ ~  ~eH~paJlbH0k qaCTbI0 C YKJIOHOM 5-7' 
II 6onee ~ p y ~ o i i  no6onok YaCTblO c YKJIOHaMU, ~ O C T N r a I O ~ U M ~  15-20' 
(nefi~14ltu O6pysesa. Eepra, MMMTANK &i np.) . OTHOCUT~JI~HO 6 0 ~ l b ~ l y ~  
KPYTM3HY nOBePXIIOCTM MhfeIoT KaPOBO-BMCR9Ue JleAHNKU (25-35'), a TaK- 
h e  ~ O J I ~ U U H C T B O  IlpMCKJOIlOBbIX J lenHMKOB (20-30'). 

K O H U ~ I  ~ O J I ~ I I J ~ I H C T B ~  K a P O B b I X  JleAHMKOB 06pa~nelib1 M O U l H b l M M  l<OHeY- 
IlbIMM M ~ O ~ < O B ~ I M Z I  MOpeHHbIMM BaJlaMM C JleARHbIMM R A p a M U ,  HepenKO 
nonnpyx<wsammtrMu 1lerny6o~oe HanenHuKoBoe osepo ( n e n ~ u ~ u  MTAH, 
Eepra) .  Y M H O ~ I I X  neneur<on Kor4eu R ~ L I K ~ ,  n o l < p b ~ ~ b ~ i i  nnaluoM hlopenbl, 
nocTeneHHo B ~ I K ~ M H M B ~ ~ T C ~  K AHMIUY Kapa (nenl lu~u MMMTAMK, O6pyse- 
B3, .4flyqMHa). K O H U ~ I  HeKOTOPblX ne!lIIMKOD O ~ P ~ I B ~ I O T C R  HeIIOCpeACTUeHHO B 

KapOBbIe M 3 k I  h fOpeHHbIe  03epa (JIenHIlKM Eosa, n o n r y r u u ~ a ,  q e p ~ l o ~ a ,  KO- 
BaJlbCI<OrO, ~ ~ M C K O ~ O ,  nafiepc~kifi Pi ~ p . ) .  Bblco~a J e n R H b I X  O ~ P ~ I B O B  Ha2 
nonepsHocTblo osepa y nenHma Y e p ~ o s a ,  Hanpuhiep, ZocTMraeT 10-12 nl, 
y JenHMKa 60lra -28-30 At, y JleAHUKa flo~lryLUl.i~a - 65 M ( ( H ~ ~ x H H ~  

YaCTb nennrroro 06pb1sa npMKpblTa hlope~ofi, CM.  PMC. 7, a ) .  Rsbl~<onan saCl.1, 
nenrjuKa Kosanbc~oro, cHMsenuponalwan npoueccaMri a6nnu11ri, R O ~ B L I -  
UaeTcn Han nonepxHocTbIo Kaponoro osepa ncero Ila 2-3 M. OT l<oHua $13131- 
I<a no2 A ~ ~ ~ C T B M ~ M  runpocTarMsecr<oro nasnealrfi npOMCSOAIIT oTl<anblnaHkie 
K p p H 1 , I X  ~ ~ O K O B  JlbAa, KOTOPblC, BCnJIb lBaR IIa nOBepXHOCTb 03epa, oGpa- 
~ ~ I O T  =Boer0 pona <cafictjeprn>>. m y 6 ~ i ~ a  o3epa y Kpan nenHnKa Aoc~llraeT 
48 M ,  YTO x a p a ~ ~ e p ~ 3 y e ~  ~aI<cuManbHyIo BenwsMHy nepeymy6nesun nr~uma 
I<apa no OTHOIIJeHMlo K er0 YCTbio (CM. PMC. 7, d )  

T o n q M ~ y  nbna HenOCpeACTBeHHO MOXHO U3MePMTb Y nenllll~ion, 06pb1- 
B a m u M X C n  CBOMMM I<OHJJaMM B I<apoBbre osepa. Ha146onb1rra~ Tonnu.rI-fa ]<OH- 

q a  J I E ! ~ ~ H I I I < O R O ~ O  n 3 1 ~ 1 ~ a  OThleqeHa y nenIjl.rI<a A o n r y m u ~ a ,  I < O T O P ~ ~  c Y ~ ~ T O *  
r n y 6 ~ ~ ~ 1  KapoBoro osepa nocTMraeT 80 M. Y nenHwr<a fjosa TonuruAa nbna 
y l,paer3oro 06pblsa nocTuraeT 35 M, y .qenHuKa Y e p ~ o ~ a  -20 M ,  Y ~ e f i ~ u ~ a  
I<o~anbc~oro--f jO M. E. A. E O ~ O B U H C K M M  B 1961 r. 1371 6b1nu npo~eAefIb1 
~ 3 ~ e p e l < u ~  TonuwHbI nbna Ha J I e n H M K a X  MTAH I4 0 6 p y q e ~ a  ht€-'I-onablH 

sne~<~popasnear<M H ~ a r ~ ~ ~ o p a s ~ e n ~ i u .  M a l < c u ~ a n b ~ a n  ToJuMlfa nbna 13 

AenIIMKe UTAH, BbIRBjIeIIHaR 3TIIMU MeToAaMM, AocTMraeT l35-I4O M, 



J l eAHMKe 06pysena - 90 At ( ~ H c .  7 a, 6). C J I e n y e ~  O T M e T H T b ,  YTO ~ J I u ~ K M ~  
BCJIH'4HHbI TOJ IUMHbI  nbaa J IeAHMKa MrAH 6 b l n n  n O J r y r l e H b 1  P a C Y e T I I b I M  6a-  
JlaZlCOBbZM MeTOl lOM.  O n p e ~ e ~ l e ~ ~ a ~  T a K N M  o 6 p a s o ~  T O n U U H a  n b A a  COCTaBU-  
na ~ 6 n u 3 u  ( P L I P H O B O ~ ~  J I ~ H M M  120 M, a B p a f i o ~ ~ e  11, I11 p e e q a b l x  C T B O ~ O B  45- 
50 Id. n p e ~ n ~ J J a r a R ,  YTO H u x e  C T B O p a  111 JleAHMK MI'AH M M e e T  , Q o n ~ k H b l f i  

x apamep  u ero n o s e p x H o c T b  n p u M e p H o  n a p a m e n m a  noxy, A n n  onpenene- 
HLIR T O J I U W H ~ I  nbna 3rofi r l a c T u  n e n H u K a  6 ~ n a  n p u h f e a e e a  ( P o p ~ y z l a  J laran-  
nn. n o n y q e ~ ~ a n  no 3~0fi ( P o p ~ y n e  T O ~ U I I ~ I I ~  nbna o ~ a a a n a c b  p a ~ i r o f i  45- 
48 A, T.  e. B e C b M a  6 n u 3 ~ a  K ~ C T ~ H O B ~ ~ ~ I H O ~  T ~ O @ H ~ N Y ~ C K M M  M ~ ~ J I ~ H C O R ~ I M  

M ~ T O A ~ M M .  
~ J ~ K T ~ O ~ O H A M ~ O B ~ H M ~ M  B b I R B n e H O  nepeyrny6ae~ue U e ~ ~ p a J f b ~ o k  Y a C T N  

A ~ M U ~  K a p a  non n e n r l u K o M  MrAH no 40-50 M. 3 ~ a  x a p a K T e p H a R  oco6ea- 
I lOCTb  B CTPOeHMI l  K a p O B  y C T a 1 l a B J I H B a e T C R  T a K X e  n p O M e p O M  rnybus 0 K a -  
1)OBblX 0 3 e p a X .  K ~ K  OTMel r a J lOCb  B b l U e ,  nepeymy6ne~ne A H H U a  K a p a  OTHO- 
C i i T e n b l i O  er0 yCTb5 l  y K p a R  J I e D H u K a  I ( O B ~ ~ ~ C K O ~ O  A O C T M r a e T  48 M. B p R A e  
i ( a P O B ,  nOn 'HOCTbI0  A A l l I e H H b l X  B H a C T O R U e e  B p e M R  JIeAHHKOB, r n y 6 u ~ a  03ep 
T a K X e  A o c T n r a e T  40-50 M. M ~ K c M M ~ ~ ~ H ~ I ~  rny6ustr B HMX, K a K  npaswno, 
c o c p e n o T o s e H b 1  B T L I ~ O B O ~ ~  q a c T u  K a p a  n n o c T e n e H H o  y M e H b r u a r o T c n  K y c ~ b -  
enoii ero s a c T n ,  n p e n c ~ a s n ~ ~ o u e f i  H e p e n K O  purenu. FIannsue M a K c u M a n b -  
H O r O  n e p e y r n y 6 n e ~ u ~  B T ~ I ~ O B O R  YaCTki  K a p O B  0 6 a ~ c ~ n e ~ c ~  H a M 6 0 n b 1 ~ 6 ~  
T O ~ U I H H O ~ ~  n b A a  B B ~ P X H ~ ~  T p e T U  J l e A H H K a ,  me OH O K a 3 b I B a e T  ~ a ~ 6 0 n b -  
ruee s ~ a a p a q u o ~ ~ o e  so3neiic~sue H a  noxe.  

O A H ~ K O  H e  y B c e x  K a p o s b r x  n e n a w l < o B  ~ a 6 n l o n a e ~ c ~  nepeyrny6ne~ue 
noxa.  T ~ K ,  s n e ~ ~ p o s o ~ n ~ p o ~ a ~ n e ~  I I e  0 6 1 3 a p y x e ~ o  n e p e y r n y 6 n e ~ u ~  noxa  
n O A  J leAIIHKOM O 6 p y s e ~ a  [37;]. T a m e  OTCYTCTBYeT 1 ~ e p e y r ~ l y 6 n e ~ ~ e  J I O X a  
n O A  J I eAI INKaMFi  ~ ~ M C K O ~ O  U A H Y ~ H H ~ ,  LIT0 6b1no YCTaHOBJIeHO n y T e M  H e n o -  
C p e A C T B e H H O r O  O ~ C J I ~ A O B ~ H U ~  n O A n e A H H K 0 B b I X  r p O T O B .  T ~ K N M  o b p a a o ~ ,  
K a p b I  6e3 n e p e y m y 6 J I e H H b l x  A H M 4  M O ~ Y T  ' 6 b l ~ b  T a K X e  J l e A H I I K O B t I M U  o6pa- 
3 0 B a H M n M J i ,  a H e  TOJlbKO p e 3 y J I b T a T O M  AeRTeJ lbHOCTM CHeXHWKOB,  K a K  Ilona- 
rann H e K o T o p b I e  H c c n e A o s a T e n u  [105, 2821. 

T o n m u ~ a  nbna B i 7 ~ M C K J l O I ~ O B b l X  J l e A H H K a X  AOCTHl'aeT 15-20 At. T ~ K ,  6y- 
p O B a R  c K B a X k i I l a  B B e p x H e f i  T p e T H  ~ ~ M C K J I O H O B O ~ ~  Y a C T t I  J I e A l l k i K a  MrAH H a  
my6w~e 18 H e  n o c T n r n a  ero noxa .  

O 6 n a c ~ u  n u T a H u R  n a 6 n ~ u u u  ,ria K a p o B b I x  n e n H m a x  Ypana B w p a r n e H b l  

AOBOJIbHO YeTKO. O A H ~ K O  n O J I O X e H U e  (PNPHOBOR JIUHMH M n J l O 4 a A M  ( P H ~ H o -  
BLIX ~ ~ C C ~ ~ H O B  C y U e C T B e H H O  M3MeHRIOTCR OT r O A a  K r O A y .  y K a P O B L l X  J I e a -  
HMKoB c M o w H b l M ~  (PIIPHOBLIMM 6 a c c e f i H a ~ P i  ( J ~ ~ A H H K H  UTAH, 06pysena) 
M H o r o n e T l l e e  n o n o x e H u e  @HPHOBOR JIMHIIN H ~ M ~ I I R ~ T C R  c p a B H u T e n b H o  B 
H ~ ~ O J I ~ U M X  npenenax (CM. rn. VII) .  flonoxesse He @ ~ p ~ o n o i i  J ~ U H H M  
AaHHOI'O r O A a  M O X e T  N 3 M e H R T b C R  B e C b M a  3HaYMTeJIJ iHO.  E 0 J I e e  T O r O ,  B OT- 
A e J b H b l e  rO,D,bI C M a J b I M  C H e r O H a K O n J I e H M e M  J4 T e n n b l M  J I eTOM (PHPH AaHHOI 'O  
T O X a  M O X e T  C T a N B a T b  nOr lTU UeJIMKOM H H a  nORePXHOCTM @ U P H O B O ~ O  6ac- 
c e t i ~ a  0 6 ~ a x a e ~ c n  QMPII n p o u . r I o r o  rona. Ha K a p o s b I x  nenssrtax, H a  KOTO- 
p b l x  M a K a n n u B a I O T C R  0 6 b I s H o  M a n O M O L U H b I e  T O J I U N  ( P I I P H ~ ,  n O n H O C T b I 0  

n p e B p a u a 1 o u u e c R  B T e s e H M e  H e c K o n b K a x  n e T  -B n ~ @ n n b ~ p a ~ u o ~ ~ b ~ f i  nen, u 
r o A b r  c M a n b r M  C H e r o H a K o n n e H n e M  no scefi n o s e p x H o c T t i  n e n H u K a  M o x e r  

O ~ H ~ X U T ~ C R  nen. T a ~ o e  RBJIeHMe ~ a 6 J I I O n a J I o c b  I3 1958 l'. H a  MHOrMX nen- 
! . l uKax  I lon~pr loro  Ypana - E i a ~ n y ~ n a ,  K y n k i ~ a ,  A B C W K ~ ,  MMMrAuK, 
MTT, Aonryruu~a,  Eloqa, T e p e ~ ~ b e ~ a  M np. O A H ~ K O  B nocnenyrouue ronbl 
n O B e p X H O C T b ,  n O K p b l T a R  @MPHOM., H a  3 T U X  J I e A H U K a X  3 a I I u M a J I a  OT '/4 30 ' 1 s  
MX nnouanu.  

Ecnu , H a  K a p o B b l X  J I e A H M K a X  H ~ ~ ~ I O A ~ ~ T C R  Y e T K a R  A H @ @ ~ ~ ~ H U H ~ U H I I  

06nac~efi n u T a H M R  M aBnnunu, T O  H a  ~ O J I ~ L U M H C T B ~  I ~ P H C K J I O H O B ~ I X  n e n ~ 1 4 ~ o b  
o H a  Y a C T o  H e  B b I p a X e H a .  B p a 3 J I M 4 I I L I e  rOJb1 3TM n e A H N K u  HJM U ~ ~ U K O M  
O C ~ a ~ ~ ~ R ; ; ~ ~ l ' p e 6 e ~ ~ b 1 ~ ~  n O A  C H e r O M  UJIU n 0 n H O c ~ b I O  O C B O ~ O ~ & ~ ~ O T C ~  o r  
H e r o  M BCR MX n O B e P X H O C T b  C J I Y X H T  0 6 J l a ~ ~ b I O  a6nnuua. B A p y r ~ e  WXI>I 
0 6 f i a c ~ b  .HaKonJIeHMfl  @ u p ~ a  3 a H M M a e T  s a c T b  n J I O W a A t I  n e n H u K a  pacnO- 



naraeTcfl T O  B ~ e p x ~ e f i  era T p e T H ,  T o  B H M k H e f i ,  T O  3 a H M M a e T  U e H T p a j b H y m  
no.nocy H a  n o s e p x H o c r u  n e n 8 w K a .  

Ha Y p a n b C K M X  n e A H U l < a X  q e T I < O  B b I P a X e H a  CnOMCTOCTb n b A a ,  O l p a X < a J o -  
l l l a R C R  H a  NX n O B e P X H O C T N  B B N A e  CUCTeMbl  O r N B .  C A O U  A b A a ,  COOTBeTcTByIO-  
U N e  r O A O B O M y  H a K O n J I e H N I o  @ M p H a ,  A O C T N r a I o T  T O n U U H b l  OT  0,2-0,3 no 
3,5-4-~[.  C n o l + c ~ o c ~ b  n b A a  C I l n b H O  n O A s e p I < N B a e T c R  C o A e p x a H M e M  H a  rpa- 
t s m e  cnoen M e n K o a e M a ,  u e 6 ~ ~  M I l e p e A K o  O p r a H u q e c K u x  npu~eceii  ( ~ < y -  
COYKOB ~ ~ U U ~ ~ H H K O B ,  JlPfCTOYKOB K ~ ~ ~ H K O B O ~ ?  6epe3b1 H NBLI, OCTaTI<OB K O M a -  
P O B  N T. n.), K 0 H s e ~ ~ P l l P Y I o l l l I l X c R  H a  n O B e P X H O C T H  @ N P H ~  B n e p N O n  
~ ~ < T R ~ M M .  B n p e A e n a X  r O A O B O r 0  C n O n  n b A a  H a 6 A l o ~ a e ~ c R  CJOMCTOCTb,  
o r p a x a r o m a ~  n p o u e c c t l  c H e r o H a K o n n e H m  M n b n o o 6 p a 3 o s a ~ ~ ~  A a H H o r o  
r.o;ra (CM. m. VI) .  

B ~ e p x ~ e f i  n O n O B M H e  n e A H I l K O B O r 0  R 3 L I K a  C U C T e h f a  O r U B  nOBTOE)ReT,  K a K  
n p a B M . 7 0 ,  O Y e p T a H M R  M H O ~ O J I ~ T H ~ ~ ~  @ N P H O B O ~ ~  JIMHMN. B H b l ~ l l e f i  Y a p r I ?  R3W-  
I<a  orrisbr s a q e  n p o B M c a r o l  BHNB no y K n o H y  M H e p e a K O  [PPOHTOM IIOAXOART 
K npanoii (nenrru~ MTAI-I) N n u  n e ~ o f i  ( ~ ~ A H U I <  0 6 p y l t e ~ a )  GOI(OBOR M o p e -  
H e ,  C. leAyR nOYTM I I a p a J l n e n b l - I O  y K A O H y  nOBepXI3OCTU J l e A H M K a  ( ~ M c .  1 1  
Pi 15). B ~ e p x ~ e f i  q a C T M  J l eAHNl<OBOrO R 3 b l I < a  H e p e a K O  M O X H O  H ~ ~ A I O A ~ T L  
I 3 a A O X e H N e  0,4~0fi CUCTeMbl  O ~ N B  H a  A P Y r Y I O ,  O T p a X a l O U y l o  M H O r O n e T H U e  
M3MeHeHMR 0 r l e p ~ a ~ I l f i  @MPHOBOR J ~ U H U M .  

Ha ~ a p o ~ o - n o n M H H b 1 x  n e n H M K a x  MrAH M MTY r r a c r l l i r M s a e T c n  OT 350 
A 0  400 OrMI3, n p M Y e M  B H I I X ~ H ~ ~ ~  4 a C T N  R 3 L I K a  n O A C q e T  I.IX AOBOJIbHO 3 a T P Y A -  
HMTeJ l e l l  BCJIeACTBNe CM.7bHOTO 3 a C O p e H l l n  I lOBepXHOCTM O ~ ~ O M O ~ I I ~ I M  M a T e -  

p w a n o M .  MO>KHO npennonararb, YTO B ~ o i ~ u e n o f i  s a c T u  n e n H u K a  UTAH, 
~ O K P L I T O ~ ~  9 e X J l O M  MOPeHLI ,  H a C l I U T b I B a e T C R  eUe H e  M e H e e  100-150 C n O e B  
J I b l l a .  Ha J I e n H t r K a X  C p e A H l l X  p a 3 M e p O B  0 6 ~ 1 9 ~ 0  I laC ' INTblBaeTCR 200- 
250 orwn ( ~ ~ A H U K N  OGpysena, f j e p r a  1i np.). K p y n ~ ~ ~ e  n p n c I < n o i i o s t r e  nen- 
HUKN I I M e I o T  OT 50 A 0  100 OI'NB. Ha n~OCJIeAHNX OrMBbI  n 0 q T M  n p ~ ~ 0 . 7 M ~ e f i -  
rib1 N p a c n o n a r a i o r c H  n e p n e H a u K y n R p H o  y l t n o H y  n o s e p x H o c T M  M ~ H  M M e i o T  
cnaGoe n p o n u c a a M e .  l l p ~  y q e r e  rmnaneawn o T n e n b H b l x  cnoen n b A a  o c n e f i -  
CTBI?e  n O J I H O r 0  C T a U B a H H R  @ M p ~ a ,  a T a I < X < e  BbIKJlMHUBaHNR CJlOeB A b A a  I3 
l.O.TIue J IeAHMI<a no l l k i C J y  O r U B  ( K ~ K  n P a B l l n b H 0  OTMeTM.1 fl. 8. 8 0 . ~ r y u ~ 1 i  
11041) H e J I b 3 n  CyAMTb 0 B p e M e H N  ( P O P M M P O B ~ H H R  A ~ H H O ~ ~  M a C C b l  A b A a  B J e A -  
HMKe.  ~ M C A O  O r H B  .rlMUlb ~ P M ~ J ~ M X ~ H H O  Y K a 3 L I B a e T  H a  TO,  ' I T 0  A a l I H a R  M a C C a  
n b A a  06pa30sanac~  i l e  R l e H e e ,  l r e M  3a CTOJI~KO-TO n e T .  

Ha y p a z l ~ , c ~ n x  n e n H u K a x  ~ a 6 ~ 1 m n a e ~ c R  s a ~ o ~ ~ ~ o ~ e p ~ o e  u s ~ e ~ e ~ i w e  H a -  
l i n o H a  c n o e B  n L A a  no ~ a n p a s n e ~ ~ l o  OT $up~ouo i i  n u H M n  K ~ o l i u e ~ o f i  qac-r i l  
n e u M u K a .  B ( P M ~ I I O B O M  6accei i~e  c n o l j  @ ~ p i ~ a  M n m a  r m e r o T  H a K n o H  co- 
r n a C l l 0  y K n O I I y  I lOBepXHOCTU.  B 6 n ~ 3 ~  @MPHOBOR J I iHMM y KaPOB61X deAE1U- 
r t o B  ~ a 6 n l o ~ a e ~ c n  yxe  0 6 p a ~ H o e  n a A e l l t I e  c n o e B  B c ~ o p o ~ y  ~ b l n o ~ o i i  Y a c r I i  
J r e n H u K a ,  pasrjoe OT 2 AO 10'. Aanee B H U ~  no oce~oii  n s I l m i  n e n n e K a  H a K n o H  
C J O e B  Y B e n M Y M B a e T C R ,  A O C T M r a R  B I I U X H ~ ~  q a C T M  R 3 b I K a  60-70". y n p a B b I X  
~ O K O B ~ I X  M O p e H  J leAHMKOB MTAH, MTY M H a  P H A e  A p y r H X  J e n H M l t O B  CJlOll 
J b p a  n p M 0 6 p e ~ a l 0 ~  nOYTM B e p T N K a n b H O e  n 0 n O X e H U e  (75-80"). B 1 t 0 H U e -  
pofi YaCTM HeKOTO MX K a p O B L I X  AeAHMKOB H ~ ~ ~ I O A ~ I O T C R  m n U U O T e I i T 3 H M r l e -  
C K H e  H a p y U l e u N R  !apaKTep, cKOPOCTN A B H X B H N R  J b A a  Pi M e X a H P i 3 M  06pa30- 
B a H I l R  I - I a I<noHa  c n o e B  nbaa B K a p o n b r x  n e n H u K a x  p a c c h l a ~ p w n a r o ~ c ~  B rn. VI. 

B H ~ U H M M  O T p a X e H M e M  I l p o U e C C O B  A B U X e H U R  n b A a  B J I e A H M l t a X  nBJl'iIlOT- 
CR T P e q I l H b I  p a 3 P b l R a ,  n p N Y p O Y e H H b 1 e  K p a 3 J l M Y H b l M  ~ Y ~ c T I < ~ M  J ~ ~ A H I ~ I ~ O B .  
Ha ~ ~ H O I U X  K a p O B b I X  .neAHMI<aX K p Y n l ~ b I e  T P e l r l M H b I  B C T P e y a m T C n  I < a K  @UP- 
~ 0 ~ 0 5 ,  T a I <  N B $ J ~ L I K O B O ~ ~  O ~ ~ ~ C T B ,  1 I a  A p y r M X  J e A H M K a x  T P e q l l H b I  M M e I o T C F  
J ~ U U ~  B 0 ~ ~ 0 2  ~3 ~ T W X  ~ t jnac rek ,  H a  T p e T b W X  O T K P L I T b I x  T p e U l M H  ~ 0 0 6 ~ 1 e  H e T .  

B @ u p ~ o ~ o $  0 6 n a c ~ n  K p y l l H L I e  T p e U U H b I  p a 3 p L I B a  ~ a 6 n 1 o ~ a m ~ ~ f l  ITa 

, , l e ~ l 3 u ~ a x  MTY, 06pysesa ,  UTAH, M T r  U P R A e  APYrMX.  K P Y T ~ H  noBepx- 
H ~ C T ~  + M P H O B O ~ O  bacceiiaa n e n r l M K a  MTY, H a n p H M e p ,  p a 3 6 ~ ~ a  I T ~ c K o J b K k f -  

MU p R A a M M  K P Y n H b l X  T P e q U I i  U ~ N P N H O ~  A 0  10 H B M A R M O ~  m~6nHoi i  15- 
20 w .  I(al< npasnno, T p e r U H H t I  p a c n o n a r a I o T c R  n e p n e H n M x y n n p H 0  YlcnoHY 

3* 3s 



PIIC. 14. C T P Y K T Y P ~ ~ O - ~ ~ O ~ @ O . ~ O T ~ ~ ~ C K ~ ~  cxe>!a .lC%liHKa I'iI'AH 
I - r p a t l w l l a  n c f i r i a l t a ,  2 - r p a t i t t q a  ~ I O ~ C I I ~ I ,  3 - ( l t l p l l o n $ n  r p a n t l l l a .  4 - n n o l l l a a b  ~ w p l l a  ( K  K O t l U v  

nepaona a 6 n n l r w w  1958 r.). 5 - nenww o r l l n .  6 - n a r l p a e . l c n r i e  rt y f o n  I l a K n o t l a  cnoen . i l .aa .  7 - y ~ c n o ~ i t ~ t  

n o ~ : e p x t ~ o c ~ t c  n e m w l c a ,  8 -- T ~ ~ I I I H I I ~ I  I I I U ~ C  0,s A<, 9 - I ~ ) ~ I ~ H I I L . I  yfie 0.5 M, 10 - 3 a r 1 ~ > 1 ) 1 1 1 b t e  T ~ C U & W I I I , I .  

( ~ ~ t i ~ e ~ n ~ l l ~ ~ ~ b l e  ~ t l n b l ) .  11 - KOdlO;lUbl. 1-7 - K P Y l l l l b I C  BOIIOTOKIl ,  13 - M O P e l l a  HB .'lb;lY, 14 - MOI)C113 

t t a  r p y l t T e ,  I5 - ~ H I I N H  rpe61refi M O ~ C H I I ~ ~ X  B a n o B ,  16 - ~ ~ I I J I ~ O L I ~ I C  nnoqnnnw, I7 - c r n a x c t l n w e  nea- 
H H K O M  B h I C T Y n b l  K O p e l l l l b l X  nOpOJI. 1 8 - r p e G 1 1 t f  1s K p y T b l e  CK.lOHL1, 19 -11na~0 ,  ~ ~ O B K H  U K P Y T b l e  

CKJlOlibl, 2 0 - p e e t l l t b l e  C T B O p b l ,  21 - M e T K I I  R K a M C t l l l b l e  T Y p b l  11a K O l l U a X  CTBO1)OBbIX ~ I I I I I ~ A  



~ ~ B ~ ~ X H O C T U ,  M M l i o r l j e  M3 H N X  p a c c e K a 1 o T  T e n o  n e n H u K a  no o c r : o n a l l n , l .  
O A ~ ~ ~ K O  H a  n e A H H K e  MrAH B n e p e x 0 ~ ~ 0 f i  0 6 n a c ~ u  o T  K a p ~ ~ ~ - n ~ n N l i ~ ~ f i  K 
~ ~ M C K J O H O B O ~ ~  er0 YaCTM ~ a 6 n m ~ a e ~ c s l  C H C T e M a  K P Y I I H ~ I x  U MeJ l l< l iX  B 3 a M M -  
H o - n e p n e ~ n s ~ y n ~ p ~ b ~ x  T p e m w H ,  n p o T R r M B a r o w H x c R  K a l <  noneperc, T a K  H 
B A O n b  y l < n O I l a  nOBepXHOCTM.  H a  K O H T a K T e  C K a n b H b l X  CTeHOK I i a p o B  M ( P n p ~ a  
IIOYTM I i a  ncex n e n H u l < a x  n p o T n r M n a e T c R  c n n o m H a n  .IIMMMR ~ p a e ~ b r x  T p e -  
U M H ,  A O C T H ~ ~ I O ~ N X  h l e C T a M I i  JlJMPMHbI 5-7 At M U M A U M O ~ ~  ~ J I Y ~ N H ~ I  15-20 M. 
Ha MHOrWX K a p O B b l X  J I e A H U l i a x  B U A I l M b l e  TpClUI lHb l  B ( P U P I I ~ O D O M  3 0 ~ e  Anf i  
07C)'TCTBYlOT COBCeM M n U  HlMelOT H e 3 l l a q U T e . l L H b l e  p a 3 M e p b I  ( ~ ~ A H I I K M  Eepra, 
M a p r i o o a ,  K a p c ~ ~ i i ,  Uysu i i  14 np.) .  

B 1 1 3 b 1 ~ 0 ~ 0 f i  O ~ J I ~ C T M  JleAHMKOB K P Y n H b l e  Tpe luHH1 , I  p a 3 p b l B a  B C T p e Y a m T -  
CR PeXe. O ~ ~ I Y H O  3 T 0  MeJ lKMe  T P e W U H L I  ~ M P M H O A  OT 0,5 A 0  0,1 At 11 h l e H b W e ,  
p a C n O n a r a I O 4 H e C R  K a K  B H u X H ~ R ,  T a K  H B I I ~ M $ H P H o R o ~ ~  3 0 H a X  JC'AHMKO- 
D O r O  n 3 b I K a .  ~ O B ~ P X I I O C T ~  MHOrWX K a P O R h l X  JIeAHMI(0B A C n e U P e H a  TpClUM- 
I l a h l l l ,  3 a n a R H H b l N I M  KOI l IKe .~ l~ I lMOI IHb lM AbAOM.  P l e G o n ~ w l ~ e  T P e U H I I b I  p a 3 P b I -  
B a  I ~ ~ G J ~ I O A ~ I O T C R  T B K X e  H a  Hel<OTOPLIX nPI1CI<JIOI.IOBbIX n e f l H l l K a s .  

H a n ~ s ~ l e  T P e 4 M H  p a 3 p b l n a  H a  J e a H M K a X  CBM2eTe.OLCTByeT 0 TOM, =,TO 
A B M X ~ I I I I ~  n w a  O C ~ U ~ C T B J I H ~ T C R  B c n e a c T B I j e  n n a c T r I q e c K o r o  ero Teqer lMFi  M 
I ' J I I I IGOB~IX n o f i B M x e K ,  a B @NPHOBOM Cacceii~e, B e p o n T H o ,  T a l < n { e  3a c q e r  
ocemeun + ~ p ~ a  ( C M .  rn. V I ) .  Kpaenr,~e T p e r n M m  0 6 p a 3 y m ~ c n  B pe3y.11~- 
T a T e  C A B M r a  ( P M ~ H o B o I ?  TOJ IWH no Y K n O H y  ki YaCTl1YHO 3a CYeT  T a R H M A  (PUP- 
H a  noa B n M n H u e M  H a r p e u a H u n  m a n .  P a c n o n o > ~ e ~ ~ e  T p e m r r t l  t r a  n e j l l l r . r r < a u  
y K a 3 b l B a e T  H a  OCHOBHble  H a l l p a B J l e H M R  CABI l rOB.  

~ O B ~ ~ X H O C T ~  J I b A a  I l a  K a p O B b l X  J l e n H k l K a X  I l e p O B H a H ,  I l C n e U p e H a  R Y e R M l I  
I IpOTal3BaHM'A,  O r H B a h f N  H n e p e c e ~ a 1 0 l u e f i  HX C e T b l O  IIPBMOkiH. B M e C T a X  CKOn-  
JIeHU5l U ~ ~ H R  I4 M e J K N X  O ~ J I O M K O B ,  y C U J l M B a I O 4 M X  T a R H M e  J I b n a ,  H O 3 A p e B a -  
TOCTb  M RZIeNCTOCTb I IOBePXHOCTJi  Y B e J l l . I ~ I H B a ~ T C R .  B C O J H e Y H b l e  AHW o6pa- 
BYW)TCR n e g n H L I e  c T a K a I l b [  r ny6u~oi i  5-10 CM. I ja  r p a H M q e  c n o e B ,  o6ora- 
Ul.eHHblX O ~ J I O M O Y H O ~ ~  nopo~oii  - KPMOKOHMTOM, T a R H I l e  IlPOUCXOAkiT donee 
NHTeHCU.BHO, O ~ P ~ ~ Y I O T C R  60p03nb1 M y c ~ y n b l ,  I l O f i Y e p K M B a I O U U e  JIMHKU OrUB.  
n p ~  O T C ~ T C T B M M  T p e 4 l l I I  H a  n e n H u K e  M e n K w e  ~ P O M O M H ~ I ,  C n m a R c b ,  o6pa- 
3YIOT J I e A R H b l e  K a H b O H b l  r n y 6 n ~ o k  A 0  5 At. O c o 6 e l c l i o  Y a C T O  OHM 3 a K J l a A b I -  
BaIOTCR IT0 n O t I M ~ e H M R h 1  BAOJ lb  ~ O K O B O ~ ~  M O P e H b I .  I g e p e n K 0  H a  JIUtIMll Y3KMX 
n o n e p e s H b I x  T p e m M H  pacnonararo-rcn c e p u l 4  rny60~kix K o n o A a e u ,  paapa6a- 
T b l B a e M b I e  B I I a ~ a l O U N M M  B l lUX J leAHNKOBblhIM PYYbRhlM.  BNAH~IBR ~ J Y ~ N H ~  
K O J l O A u e B  A O C T M r a e T  30 M, J l J r i p H H a  1-1,s M ( ~ 1 e ~ l l M ~ N  MTAH, MTY, Eepra) . 

f l 3 b l K 0 ~ b l e  YYaCTKN M H O r I l X  K a P O B b I X  J leAHMKOB 0 K a A 3 1 ~ 1 e ~ b l  BLICOKNMM 
6 0 ~ 0 ~ b l h . l ~  M I<OHeYHbl,IMN MOPeHHLlh lM rpR)laMU, CJ lOXeHHblh I l4  B OCHOBHOM 
n b ~ o h ~ ,  ~ o ~ o p b ~ f i  n e p e K p b 1 - r  n n a l u o M  O ~ J I O M O ' I H O ~ O  Y a T e p M a n a  ~ o n l u ~ ~ o f i  OT 
HeCKOJILKMX A e U M M e T P O B  A 0  2-3 A.  TOT n J l a I I l  n p e A O X p a l 3 n e T  OT MH. 

T e I I ~ C M B H O ~ O  TaRI IMR.  
Ha n e A I t M K e  MrAH BblCOTa  ~ O K O B ~ I X  RlOpeHHLIX rpnn H a A  ~ O B ~ ~ X H O C T ~ ~ O  

n e A l I M K a  A o c T M r a e T  40 M n p H  r n M p m e  (no non~ontw~o) no 100 JU. r p e 6 1 i u  
r p R n  ysr<ue c K P ~ T M S H O ~ ~  c K n o H o B  35-40'. OT c T e H o K  K a p a  rpsna o T n e n e H a  
n o H M x e I m e M  m y 6 ~ ~ o k  no 15-20 M, O ~ ~ ~ ~ O B ~ B U H M C H  B c n e n c ~ n u e  donee 
NHTe l lCMBHOrO T a R H M R  A b A a  H a  K O H T a K T e  C K O P e N H b l M U  n O p O A a M l i .  B H M X -  
l ~ e f i  YaCTM J I e n H M K O B O r O  R 3 b l K a  o6a G O K O B ~ I X  B a J I a  CnUBa lOTCR,  o 6 p a 3 y ~  M O U -  
H ~ I O  K o H e r I H y l o  M o p e H y  n p o T n x e H l l o c r L m  oltono 400 M.  OH^ n p e n c ~ a ~ n ~ e T  
co6ok CMCTeh ly  nyroo6pa3~0 I l3OrHYTbIX B a J I O B  Pi r p R A  6 e c n o p r t n o ~ ~ o  pat- 
nOJOX<eHHblX  XOJMOB C XaOTUYeCKMRI. H a r p O M ~ O X A e H k I e i M  K P Y ~ H O ~ O  O ~ J I O R I O Y -  
N o r 0  M a T e p M a n a .  B b l c o ~ a  BHYTPeHHel 'O K p a R  K O H ~ Y H O ~  M O P ~ H ~ I  A O C T I ~ ~ ~ ~ T  
10--15 M, a B H e U H e r O  - 25-30 M.  ban^ M X O n h I b l  n e X < a T  H a  J I eARHOM OC- 
I - l o s a H u u ,  U M ~ K ) T  B R A p e  nes, conepmau.wk ~e6onb1lloe ~ o n u Y e c T ~ o  M ~ J K O ~ ~ .  



B H A  O C b I n H  C J I eARHbIM R A P O M .  J H U I b  B K O H U ~ B O ~ ~  YaCTM J I e A H H K a  6 o ~ o s a x  
M o p e H a  n p H 0 6 p e ~ a e ~  @ o p ~ y  nana c KPYTO ~ O H N X ~ I O U I U M C R  r p e 6 ~ e ~ ,  OTrIJe- 
H e H H O r O  O T  K O P e H H O r O  C K n O H a  ~ ~ J I R U N O H H O ~ ~  J I O X ~ H H O ~ ~ .  n p a ~ a ~  6 0 ~ o ~ a n  
M O p e H a  H M e e T  B H A  n O J I O r O r 0  HeBb lCOKOrO B a J a  C M a J I O M O U H b l M  n n a q o M  
~~~~~~~~~~~~0 M a T e p M a J l a .  Y K O H U a  R 3 b l K a  6 0 ~ 0 B b l e  M O P e H b I  CJIMBalOTCR, 06- 
p a 3 y R  K O H ~ Y H O M O P ~ H H L I ~  B a n  B ~ I C O T O ~ ~  A 0  20 M, ~ a ~ % l e H e H H b l f i  B I i a C T O R U e e  
B p e M R  p y s b e i v f  H a  A B e  YaCTH.  lJo~o61ioe C T p O e H M e  Mh1eH)T M O P e H b I  H D A p y r H X  
K a p O B b I X  JIeAl-lkiKaX. 

Ha MIlOrMX K a P O R b l X  J I e JHHKaX XOPlOUIO p a 3 B H T a  T O J b K O  O A H a  ~ O K O B ~ R  
M o p e H a ,  p a c n o n a r a r o u a R c f i  n p H  B O C T O Y H O ~ ~  ~ K C I I O ~ M U M M  K a p a  O ~ ~ I Y H O  IIOA 
er0 c e ~ e p ~ o f i  C T ~ H K O B ,  HCCKOJILKO n O A  y r J O M  K O C ~ B O ~ ~  JIMHNH A e A H H K a ,  N B 
~ H x H e f i  Y a C T H  R 3 b I K a  I I e p e X O A R W a R  B KOHeYHYIO M O p e H y  ( J I ~ A H H K H  0 6 ~ ~ s ~ -  
B a ,  % L ! ~ H o B ~ ,  Mrr H ~ p . ) .  Hanusue O A H O r O  6 o ~ o ~ o r o  M O p e H H O I W  B a n a  CBR- 
3 a l i O  C a C H M M e T P M ' I H b I M  C T p O e H M e M  (PHPHOBO~O Baccefi~a, P a 3 B M T O r O  H e  
T O n b K O  B ~ b l J I 0 ~ 0 f i  t IaCTM K a p a ,  HO H I IOA IOXHOW er0 C T ~ H K O ~ ~ ,  YTO O ~ Y C J I O B -  
J I M B a e T  A B H X e H H e  n b A a  no C O C T ~ B ~ R I O ~ ~ ~ ~  M e X A y  O C ~ B O ~ ~  JIMllUef i  J l e n H H K a  H 
H a n p a B J I e H M e M  K c e B e p H 0 f i  C T e H K e  K a p a .  

Ha P R A e  K a P O B L l X  J I eAHNKOB X O p O U O  B b I p a X e H a  TOJIbKO K O H e Y H a R  h l o p e -  
H a  ( A ~ ~ H M K H  Aonrymki~a,  Y a p c ~ ~ f i ,  CLIHOK, M a p ~ o ~ a ,  K ~ J I ~ c H M K ~  M np.). 
B ~ I C O K M ~  K O H e Y I i O M O p e H I I b I e  B a J I b I  MhleIOT KaPOBO-BMCRYMe JIeL[HMKM ( C T ~ H -  
U H O H H ~ I R ,  H ) X H a R  Y a C T b  Mennembero). y ~ O . ~ ~ U N H C T B ~  nPMCKJIOHOBblY 
J I eAHNKOB M O p e H H b I e  I I a K O n J I e H H R  OTCYTCTBYIOT. 

~ ~ u H H c T o - ~ ~ ~ ~ H o Y H ~ I ~ ~  H K ~ M ~ H U C T ~ I ~ ~  M a T e p U a J I ,  CMJIbHO ~ a ~ b ~ l l ~ e ~ f ~ b ~ f i  
T a J l b I h f U  B O n a M M ,  OT  K p a R  .rIeAIiMKa C n y C K a e T C R  C O J I H ~ ~ ~ O K ~ H O ~ ~ H ~ I ~ I W  n O T 0 -  
K a M H  K T a J I b B e r Y  ( J I ~ A H W K M  O n e H H f i ,  f l e l l ~ ~ ~ i ~ b ~ f i ,  C e B e p l f a f f  LiaCTL M e ~ B e l ~ { b -  

ero u AP.). 
Ha P R n e  J leAHMKOB XOpOLUO B b I p a X e H b l  nOJIOCb1 MMaJlOMOUHbIX C p e A H I l -  

HI>IX M O p e H ,  n O Y T H  H e  I l P e n R T C T B y I O U H X  ' r a R k M 1 0  J l b A a .  B b ~ c o ~ a  HX I-le I I p e B b I -  
U I a e T  1-2 M. C p e ~ k i H H b l e  M O P e H b l  l l P O A O J I X a I O T C R  B B e P X  no Y K n O H y  I lOJIOCa-  
M H  M Y Y a C T K a M H  OTAeJ Ib I fO  J I e X a 4 M X  P a 3 P 0 3 H e H H b I X  O ~ J I O M K O B  p a 3 J I k i q H o i l  
BeJIMYMHbI. H a ~ 6 0 ~ 1 b w a ~  3 a C O P e H H O C T b  O ~ J I O M O Y H ~ I ~ I  M a T e P U a J I O M  H a -  
~ J I I O A ~ ~ T C R  B H H X H e f i  YalCTM JIeAHMKOBOrO R 3 b l K a ,  O C O ~ ~ H H O  n O A  C T e H K a M M  
K a p a ,  C KOTOPbIX I i e P e A K O  C n y C K a I O T C R  H a  J I e A  K O H y C a  0 c b I n e f i .  B c p e ~ ~ e f i  
Y a C T H  J I en I iMKOB BCTpeYaH)TCR O T A e J I b H b I e  O ~ J I O M I < H  ki K p y n H b I e  m b 1 6 b 1 ,  a T a K -  
Xe HX CKOnnC?HHR. ~ P U  C n n O U l H O M  n O K P b I T N N  Y q a C T K O B  J I b A a  0 6 ~ 0 h l 0 ~ ~ b 1 h l  
M a T e p M a J I O M  T O ~ W M H O ~ ~  6ozree 5-10 CM M H O r n a  0 6 p a 3 y r o ~ c ~  K p y n H b I e  KO- 
H y c a  A e r p a A a u M M  ( H a  n e n H u K e  X a 6 a m ~ a  no 10 M, H a  A e i l H M K e  M a ~ c ~ i  no 
25 M )  U AOBOJILHO Y a C T O  h f e J I K U e  < < M y p a B b H H b I e  KyYH>>. B ( ~ ) M ~ I I O B O ~ ~  3 0 H e  

J I enHMKOB B C T p e q a l O T C R  u lHI I Ib  e A H H M 4 H b I e  O ~ ~ O M K M  CKaJ I ,  CKaTHBUIMCCR CO 
C T e H O K  K a p a .  

~ O B ~ ~ X H O C T ~  6 0 ~ 1 b U I u ~ c ~ s a  K a p O B b I X  JIeAHMKOB B11e h f O P e H H b l X  YYaCTKOB 
3 a C O p e H a  O ~ J I O M O Y H ~ I M  M a T e p M a J I O h l  H e 3 H a Y H T e J I b H 0 ,  H JIMUIb I I e K O T O p b l e  H e -  
~ O J I ~ U I M ~  K a p O B b l e  J I e g H H K M  CMJlbHO 3 a C O p e H b I  no B c e f i  I IOBepXHOCTM ( J I ~ A H M -  
K M  T e p e ~ ~ b e n a ,  I j a ~ f i y ~ ~ a ,  K y n u ~ a  u ~ p . ) .  

C 0 f i e p X a H M e  M O P e H b I  BO J I b A Y  K a p O B b I X  JIeAHMKUB, K a K  1 l O K a 3 b l B a I o T  
s u 3 y a n b ~ b r e  o n p e A e n e I 1 m  B n e n m b l x  06pbraax, B o 6 w e h . r  H e s l r a s u T e n l l H o .  Bo 
B c e l i  B H A U M O ~ ~  T o n w e  n b n a  CJIOR b i o p e k l e o r o  h i a T e p M a n a  H e  n p e s b r m a e T  0,5- 
1,O M. Y a I J l e  OH M e H b l l l e  Y K a 3 a H H b l X  B ~ J I u Y ' U H .  

O c ~ o o ~ i n n  M a c c a  06no~ios~oro M a T e p M a n a  n o c T y n a e T  co c T e H o K  K a p a  
B K p a e B b I e  T P e u H H b I  H B KaZIeCTBe  B H Y T P ~ H M ~ ~ ~  H AOHHOR M O P e H b I  BbIHOCHTCR 
K KOHUY ~ 3 b 1 ~ a .  q a c ~ b  M a T e p H a n a ,  nonanuan H a  n o s e p x H o c T b  a ~ p ~ ~ o n o r o  
6aocef i~a ,  n o r p e 6 a e ~ c ~  B @MPHOBOR T o n u e  H, n p o f i ~ n  1 l e ~ o ~ o p 1 ~ 1 ~  n y T b  
T e n e  J I e A H H K a ,  B b I T a H B a e T  H 3 0  J I b A a  B c p e ~ ~ e k  U H H X H e f i  Y a C T n X  JIeAHUKO- 
B O r O  R 3 b I K a ,  0 6 p a 3 y ~  n O B e P X H O C T H b l e  C p e f l H H H b I e  M O p e H M  M POCCbInM 0 6 ~ 1 0 h l  
KOB. B K p 3 e B b I X  q a C T R X  J I eAHMKOBOrO R3LlKSI 0 6 ~ 0 h 1 0 4 ~ b 1 f i  M a T e l ) U a J l  n O C T y -  
n a e T  H e I l O C p e A C T B e H I I O  CO CTeHOK K a p a ,  @ o p h l U p y R  6 0 ~ o ~ b l e  M O p e I l b I .  Ha 
KPYTblX  K a P O B b l X  N KaPOBO-BNCHYMX J l e A H U K a X  0 6 n o h f o s 1 i b 1 i i  h l a T e p U a J I ,  na- 



f l a 1 0 4 M f i  CO CTeHOK K a p a ,  ~ ~ c ~ ~ € ! ~ R ~ c T B ~ H H o  C O C K a J l b 3 b l B a e T  no n O B e p X H O C T I l  

n e n I l u K a ,  c K a n n u n a n c b  y ero H M x H e r o  K p a R .  

C a h r o c ~ o n ~ e ~ ~ b ~ o e  n e p e M e u e s s e  O ~ J I O M O Y H O ~ O  M a T e p M a n a  no n o s e p x H o -  

CTM 3 b A a  ~ a 6 n r o A a e ~ c n  H H a  OTHOCMTeJI lHO n0.10TMX J I eAHMKaX.  I ( P Y ~ H M ~  
0 6 . r l 0 ~ K M  n p e A O X p a I l n l O T  n O B e p X H O C T b  J IbAa  OT  A ~ ~ ~ ~ C T B M R  I l p R M ~ f i  C O ~ H ~ Y H O ~ ~  
P a A U a U H M ,  J I e A  no2 HMhlM T a e T  M e H e e  WHTeHCNBH'O, BCJleACTBMe Y e r O  o6pa3y- 
e T C R  ~ e L l R ~ 0 f i  rpu6 HAM CTOJI. B ~ a J I b ~ e f i m e M  0 6 ~ 1 0 ~ 0 ~  C O C K ~ J I ~ ~ ~ I B ~ ~ T '  C 
J I e A R H O r O  n O C T a h l e H T a  0 6 1 ~ 1 9 ~ 0  no H a n p a B J I e H M l O  M a K C M h l a n b H O r O  Y K J O H a  no- 
B e p x l j o c T l r  n e n H n K a .  B r l e p u o n  a6nnswu ~ a 6 n r o n a e ~ c ~  OT ABYX AO T p e x  u n K -  

JOB 0 6 p a 3 0 n a ~ n n  .rleARHbIX CTOJIOB. ~ ~ O A O J I X M T ~ J I ~ F I O C T L  n e p M O A a  B M X O A a  

O ~ J I O M K O B  H a  nenn~~ofi  c T o n  p a n H a  n p w M e p H o  OT 2 no 4 H e n e n b  M S ~ B M C M T  
O T  T e M n e p a T y p b I  B O 3 A y X a  M Y14'CAa COJIHeYHblX A ~ e f i .  B e ; l u ~ u ~ a  r o p l l 3 o l l ~ a n b -  

H O r O  CMeUleHMR O ~ J I O ~ I K O B  3ilBIlCMT O T  C T e n e H M  YKJIOHa ITOBepXHOCTM J I b A a  ki 

p a 3 ~ e p a  O ~ J I O M K O B ,  0 6 p a 3 y 1 o u ~ x  n e r r R H b I e  c T o n b r  p a s n u q ~ o i i  B ~ I C O T ~ I .  60.?b- 
lliue no n J O U a A M  0 6 . r 1 0 h l ~ ~  ( O C O ~ ~ H H O  K a M e H H M e  ~ J H T L I )  0 6 p a 3 y 1 0 ~  CTOJIbI 2 

J e A R H l l M l l  nOACTaBKaJ1W B ~ J I C O T O ~ ~  20 40-50 CM, a B O T n e J I b H b I X  C.rlyLIaHX - 
60-70 CM. 3 a  nna n e T H M x  nepnona m b 1 6 a  p a3a repo~  3 X 2,8 X 1 M, pacno- 
n o x e H H a n  B cpen~~efi  l l a c T M  n e n l r . M K a  UTAH, n e p e M e c T M J l a c b  H a  3,8 M. He- 
6 o n b m u e  O ~ J I O M K U  (0,3-0,7 &. B n 0 n ~ p e Y ~ M K e )  o 6 p a 3 y l o ~  COOTBeTCTBeHHO 

6onee H M ~ K M ~  c T o n b 1  AO 0,2-0,3 M M c M e u r a r o , r c R  n p M  c n o n 3 a ~ u u  co c T o n a  

H a  p a C C T O R H M e  0,2-0,3 fi. M e n ~ 1 4 e  0 6 n 0 h i K l . l  ( h l e ~ e e  0,l M )  M 1 1 ~ ! 6 e ~ b ,  I r a -  

n p o T m ,  H T a u B a l o T  B nen w c a M o c T o n T e n b H o r o  n e p e M e m e H u n  no n o B e p x 1 m c T w  

n b A a  n o w u  H e  N h l e l o T .  C a ~ o c ~ o n ~ e n b ~ ~ o e  n e p e v e l q e m e  06nonl~on no nonepx- 
IIOCTM I I e X H M K a  H ~ O ~ X O A N M O  YYMTLIBaTb n p U  I l C n O J I b 3 0 B a H U U  O ~ J ~ O M K O B  AJIR 

p a 3 6 M ~ ~ k i  CTBOpOB M O n p e ~ e ~ e H U s l  no H u h 1  C K O ~ O C T ~ ~ ~  A B M X e H H n  .rlbAa B JIeA- 
HMKaX.  

n o c ~ e n e ~ l ~ o e  n e p e > f e u e ~ ~ M e  O ~ ~ O M K O B  no n o n e p x H o c T u  n e n H m a  cnocob- 
c T n y e T  K o l l u e l i - r p a u n M  MX u ~ n x ~ e f i  R S ~ I K O B O R  Y ~ : C T M .  O o p ~ n p o ~ a H ~ e  I U M ~ O -  

KUX KOI-IeYHblX M O p e I I ,  J I e X a U U X  H a  .rIeARHOM OCHOBaHMll ,  CBR32lH0,  no -BMAK-  
MOMY, C I - I eOAHOKPaTHMhI  H a A B 1 i T a H M e M  J I e A H U K O B O ~ O  R 3 b l K a  no C K O J a h l  M H a -  

KZlOHHMhl nJIOCK'OCTRM CKOJb)I<eI-1NR H a  M e I i C e  n O A B M X H y l 0  MJM MePTBYH)  KOH- 

U e B y l o  Y a C T b  J I e n H M K a  M OTJlOXC?HMe>l B ~ I T Z ~ W B U ~ ~ ~ ~  M O p e H b I .  0 6  3TOfvI CBMAe- 
T e A b C T B Y e T ,  B I laCTHOCTll ,  C H C T e M a  ~ l y r 0 0 6 p ~ i 3 ~ 1 ~ ~  B a J l O B  B I l p e A e n a X  KOHe'4- 

HOR iMopeHbI ,  a T a K x e  T o n u t m a  ee s r o p e H I 1 o r o  n n a q a ,  s ~ a s n ~ e n b ~ o  n p e n b r -  

uramulan c p e n H e e  c o n e p x a H u e  M o p e m  B T O J I ~ ~  cantor0 n e : w r u K a .  T ~ K ,  no 
H e K o T o p b l h r  n o n c l r e - r a M  0 6 ~ e h 1  M o p e H I I o r o  h l a - r e p l i a n a  B npenenax K O H ~ Y H O ~  

14 G O K O B M X  h r o p e H  n e n l I k i K a  M r A H  ( n n o q a n b  0,18 K M ~ )  n p u a l e p l l o  COOTBeT-  
c T B y e T  n p e n n o n a r a e h l o x I y  06-be~y 0 6 n o h f o ~ ~ o r o  ~ a ~ e p w a n a ,  conepxaruero- 
CR B T O J l U l e  B c e f i  K ~ ~ O B O - ~ O J I I I H H O ~ ~  YaCTM J I e A H U K a  ( n J I 0 I U a A b  0,72 KM*). 
T ~ K I ~ M  0 6 p a 3 0 ~ ,  AJIR 0 6 p a 3 0 n a ~ ~ ~  ~ 0 ~ e Y l 4 0 ~ 0 p e 1 4 1 l 0 f i  TOJIll lM H ~ O ~ X O ~ H M  6b1,rl 

I I o J IHb l f i  0 6 0 ~ 0 ~  B e q e C T B a  B J l e 4 H I i K e  M KOHUeHTllaUMFl  B C e r O  06.lo\io~ioro 
M a T e p n a . T a  B n p e n e ; l a x  c o n p e h r e r ~ r r o f i  n n o q a A M  n l o p e m l .  ~ I C X O A ~  113 A ~ I I I I L I X  

0 CKOpOCTRX A B M X e H M R  J I b A a  M lIl lCJIa OTMB, n O n C ~ l W T a H 0 ,  9 T O  n e p l 4 O A  n O J I H 0 -  
ro o 6 o p o ~ a  B e u l e c T s a  B n e n e l m e  MrAH p a n e H  n p ~ n l e p l ~ o  350-400 n e T .  
C n e n o n a ~ e n b n o ,  3a  TOT I K e  C ~ O K  M o r n a  0 6 p a 3 0 B a ~ b ~ R  K o l i e q l l a n  \ l o p e l r a  

n e n l 3 l . i K a .  Ha K a p o s b l x  n e n H u K a x  c p e n l J u x  p a s M e p o n  noneb1,lii 0 6 0 ~ 0 ~  nelue- 
c T n a  n p o M c x o n u T  3a 200-250 ner, ~ I T O  T a r w e  n p l l 6 ~ ' 1 1 > 1 < e ~ ~ 0  x a p a ~ ~ e p m y e ~  
B p e h l R  @ O P ~ I M P O B ~ H M R  KOHe1IIIbIX M O p e H  I l a  3TMX ne ,THMKaX.  

~ O B ~ ~ X H O C T ~  KOHe' l l rbJX h f O p e H ,  J e X a l l ~ l l X  H a  .Ve,iInHOhl OClI.OBaHIII~l,  n0,T- 
B e p > r < e I I a  HHTe t I :CMBHbI~ l  T e p M O K a r C T O B b 1 3 1  l l p O U e C C a M .  flea no2 M O ~ ~ H I ~ ~ I \ I  

qexdioai n p o T a u n a e T ,  o6pa3yn n p o c a n K u  I? n p o B a n M .  C ~ O ~ ~ H H O  KPYnHb1 .e  npo- 
s a n l , r  M ~ o p o ~ ~ o o 6 p a 3 n l d e  B n a n w H t I  0 6 p a 3 y m ~ c R  B p e 3 y n b ~ a ~ e  0 6 p y ~ 1 1 4 B a -  

IIMn ~ p o u z l w  nonnen~oii ranepeu, p a 3 ~ ~ 1 ~ a e ~ o i i  n o n M o p e H H L r h r  n o ~ o K o M ,  KO- 
1 . 0 p ~ i . i  I I a c T o  a 1 u r p u p y e - r .  3 r w ~  B a ~ a q u ~ e n ~ ~ o f i  M e p e  0 6 a n c ~ ~ e ~ c ~  n ~ n w h f a l r  

C B e X e C T b  K O H ~ Y H O ~ ~  M O p e l l L I  M C . l O X H O C T l  ee p e J I b e @ a .  Ha K P Y T b l x  CKJIOHaX 

~ C \ K O B L I X  M O P e H H b I X  B a n O D  IlPOMCXOAMT IJOCTORHHOe OnOJl3aH1.Ie  M O P ~ H H O T ~ .  
, eAaHMR.  M a T e p M a n a ,  n p u B o n R u l e e  H e p e n K O  I< @opa iupona~~uro  T e p p a c  0- 
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Ma~epnan ,  urararowuii M o p e I f y ,  u M e e T  p a 3 n ~ s ~ y r o  K p y n H o c T b  OT r n M H u -  
C T O r O  U u e 6 ~ u c ~ o r o  A 0  K ~ ~ ~ ~ I O O ~ J I O M O ~ H O ~ O  C O T A e J I b H b l M U  OrPOMIIb IMM r J I b l -  
6 a ~ N  O ~ % ~ M O M  30-50 At3. M a ~ e p N a n  M O P e H b I  C O B e P U I e H H O  H e  C O P T U P O B a H .  
O ~ J I O M K N  N M e m T  6onbmeii s a C T b I o  Y m O B a T b I e  H e p O B H b l e  K p a R .  M ~ o r u e  M3 
HNX, O C O ~ ~ H H O  C n a H U e B a T b I e ,  U M e I o T  WTPNXOBKY.  H ~ K O T O ~ ~ I ~  O ~ A O M K M ,  ne- 
X a u l U e  I l a  n O B e p X H O C T U  M O P e H H b I X  XOJIMOB, UMeIOT O K p Y r J I y I O  (POPMY U 0 9 e I I b  
ITOXOXU ~a O K a T a H H b I e  B a J J y H M ,  l I T 0  RBJI5IeTCR, OAHaKO,  p e 3 y J l b T a T O M  I I p O -  
UeOCOB B b I B e T p M B a H U R .  

O ~ J I O M O Y H ~ I ~ ~  M a T e p u a n ,  c n a r a m m c ~ i i  h i o p e H y  u nexamuii H a  n o s e p x H o -  
CTN n e w m a ,  n o n B e p r a e T c n  M H T e H c u B H b I h l  n p o u e c c a M  T e M n e p a T y p H o r o ,  MO- 
P O 3 H O r O  U X N M M g e C K O r O  B b I B e T P U B a E M R .  O C O ~ ~ I I H O  ~ ~ I C T P O  p a 3 p y u l a H ) T C R  C e -  
p n u a T o s b l e  u xnopmonbre c n a l i u b t .  MOXHO ~ a 6 n r o g a ~ b  B c e  nepexonbr OT 

MOHOJIMTHbIX O ~ ~ I O ~ ~ K O B  A 0  CMJIbIIO A U C K B a h l U P O D a H I I b I X ,  T.  e. p a 3 p y L U e H H b I X  
HaCTOJ lbKO,  YTO n p N  p a 3 A a B J l M B a H U U  KYCOgKOB n O P O A b I  06pa3ye~cn rJIMHU- 
C T a R  M a C C a .  B p e 3 y J I b T a T e  B b I B e T p M B a H M R  M O p e l I H O r O  M a T e p M a J I a  o6pasy- 
e T C R  M N H O 3 e h l .  ~ T M M  I ~ ~ ~ ~ R C H R ~ T C R  ~ O J L I J . I O ~ ' ~  n P O U e H T  C O A e p X a H F I n  rJII1HN- 

C T O ~  ~ ~ ~ K U U H  B M O p e H e  M BbICOKaR h l y T H O C T b  BOAbl  B P Y Y b R X ,  BbITeKalOlUI . IX 
U 3 - n 0 A  J I enHMKOB (lchl. r J I .  IV) . 

P e ~ 1 b e $ o o 6 p a 3 y r o 1 l l a n  P O J b  K a p O B b l X  M npUCKJ lOHOBbIX J I enHMKOR C y l U e -  
C r R e H H O  p a 3 J I U q l i a .  Ecnu K a p O B b l e  JIejl.HUl<U C O ~ ~ ~ ~ ~ C T B ~ I O T  paC. l . leHeHM10 
p e J I b e ( f ) a ,  T O  nPUCKJIOHOBbIe  JICAHUKM B CO'leTaHMM C M~P~J~OTHO-CO.I I~I@. ' I IOK-  

UNOHHbIMM I IPOUeCCaMM,  H a n p O T U B ,  I IPMBOART K C03AaHMIO B b l P l i B I I e H H b l X  M 
n J I O C K 0 - C T y n e H s a T b I X  (POPM. 

p a 3 ~ U T U e  K a p O B  IIpOU!CXOAUT n O A  B O ~ A ~ ~ ~ C T B M ~ M  T e h l n e p a T y p H O l W  U MO- 
p O 3 H O r O  B b I B e T p H B a H U R  U 3 ~ 3 a p a I & M 0 ~ ~ 0 i i  A e R T e J I b H O C T N  J I e A H H K a .  ~ P O U ~ C -  
CbI p a 3 p y U e H N R  CTeHOK K a p a  I IOA A ~ ~ ~ C T B H ~ M  B b I B e T p N B a H N R  AOCTYnHbI  
He l ' IOCpeACTBeHHbIM H ~ ~ J I I O A ~ H U R M .  O C O ~ ~ H H O  H a r n R A H O  3TM n P O U e C C l J  np0- 
SIBJIRIOTCR B aHTUUUKJIOHaJIbTIYIO IIOI'OAY, K O r A a  n 0 C n e  C N J I b H O r O  B b I X O n a X U -  
B a H U R  C K a n  B 6e306nas~y10 H O s b  OHU 6 6 1 ~ ~ ~ 0  H a r p e B a I O T C R  COJIHUeM B y T -  
P e H H U e  VaCbI .  B 3 T 0  B P e M R  H a  J I e A H N K a X  s a C T 0  C J I b I u l e H  I 'pOXOT C K a T b I B a I O -  
U U X C R  O ~ J I O M K O B .  H ~ ~ ~ A K o  B 0 3 H U K a I O T  O C b I n U  N ~ e 6 0 n b l L I N e  r p R 3 e - K a M e I I H b I e  
J l a B U H b l ,  B b I X O A R I 4 U e  H a  n O B e p X H O C T b  ( P u ~ H ~ .  6on1,ruoe KO.JIMlr@CTBO OTrIJIe- 
H e H H b l X  O T  OCHOBHbIX MaCCMBOB O ~ J ~ O M K O B  W OTAeJ IbHbIX  Y q a C T K O B  C K a n  e A B i l  
y n e p x u s a e T c R  H a  c T e H K a x K a p a  OT n a n e H m .  no pacqenaeaiu u c T e r l K a x  
K a p a  C n y C K a I O T C R  n 0 n O C b I  o c b l n e i i ,  I IpUXOARLUMe U H O r A a  B A B M X e H N e  A a X e  

O T  C K a T N B U e r O C R  H a  HNX ~e60~1bul0r0 KBMHR.  ~ C M J I ~ I I I ~ O ~  T e M I I e p a T y p H O C !  I4 
M O p 0 3 H O e  B b I B e T p M B a H M e  I IPOUCXOAUT H a  K O H T a K T e  ( P U P H ~  CO C K a J I a M U  B K p a -  
e B b I X  T p e U U H a X ,  9 T O  0 6 y c n o ~ n u s a e ~  6 o n b r u y l o  K P Y r M 3 H Y  CTeHOK K a p a  n O s T U  
A 0  C a M O r O  UX OCI iOBaHUR.  ~ P O A Y K T ~ I  B b I B e T P N B a H U R ,  n O n a B U I M e  ICO CTeHOK 
K a p a  B K p a e B M e  T p e m N H b I  UJJM H a  n O B e p X H O C T I >  ~ U P H ~ ,  B K O H e s H O h l  IITOrC? 
BbIHOCRTCn  J I eAHUKOM K YCTbIO K a p a .  Y A ~ J I R R ,  T a K U h l  o 6 p a 3 0 ~ ,  0 6 n o h l o s 1 i ~ 1 i i  
M a T e p U a J I ,  J I e n H N K  c B 0 e f i  T ~ I J O B O ~ ~  g a C T b I O  B r P b I 3 a e T C R  B T e n 0  r O P b I ,  3 a C T a B -  
n m  o T c T y n a T b  ~ ~ A H I O I O  c T e H K y  K a p a ,  ysenuqusan ero p a s M e p b 1 .  B c J I ~ A c T B U ~  
T a K O r O  O T C T Y n a H N R  3 a A H N X  CTeHOK ChIe>KHbIe  K a P M  O K a 3 b I B a I O T C R  p a 3 a e n e H -  
H ~ I M U  O C T ~ ~ I M  r p e G ~ e ~ ,  ~ o ~ o p b ~ i i  npononxae-r p a 3 p y r u a ~ b c ~  u C H M x a T b c R ,  
o 6 p a 3 y ~  CeAJIOBUHy.  Ha P R A e  J I eAHUKOB T a K M e  CenJ IOBUHbI  B TbIJIOBbIX UJIX 
~ O K O B ~ I X  C T e N K a X  K a p a  n O H U X e H b 1  OTHOCUTeJ IbHO A p y r M X  CTeHOK K a p a  H a  
100-200 M ( ~ ~ A H H K U  UTAH, OBpyse~a ,  Y e p ~ o ~ a ,  ~ o . ~ r y r n k i ~ a  M np.). On- 

H O B p e M e H H O  J I e A H l i K  ~ ~ 0 e f i  MZ~CCOR 3 p O A U p y e T  I I O A n e A H b I e  Y s a C T K H  CTeHO!t 
K a p a  u ero A H u q e ,  c o 3 ~ a ~ a ~  o n u c a H H b I e  Bblrue nepeyrny6ne~un B narrqax 
K a p O B .  

M H T ~ H C H B H O C T ~  p a 3 p y u l e H U R  CTeHOK K a p a  I IOA BJ IURHUeM B ~ I B ~ T P U B ~ H U R  

onpenensrnacb H a M u  n y T e M  n o n c s e T a  o6ruero o 6 % e ~ a  ~ K a T b r B a r o r u u x c R  06- 
JIOMKOB. T ~ K ,  CO CTeHOK K a p a  J r e A H U K a  MrAH B T e s e H N e  yTpa B 0 ~ A e . l b H b l e  
n C H b I e  AHM C K a T b I B a J I O C b  B V a C  O T  0,5 A 0  1,o At3 O ~ J I O M K O B  p a 3 J I U V H b I X  pas- 
M e p O B .  B A H e B H b I e  U HOYHbIe  Y a C b I ,  a T a K X e  B n a C M y p H y H ,  n O r O A y  n a ~ e H U e  
O ~ J I O M K O B  B ~ ~ J I I O A ~ J I O C ~  3 H a W i T e J I b H O  PeXe. Ecnu Y V e C T b  N H T ~ H C U B H O C T D  



n a A e H H R  O ~ J I O M K O B  B AHM C p a 3 J I M s ~ o f i  n0r0~0fi H B p a 3 H b l e  V a C b I  CYTOK, TO. 
o G \ u ~ C ' i  o 6 - ~ e ~  O ~ J I O M O Y H O ~ O  M a T e p w a n a ,  noc-rynaloluero co c T e s o K  K a p a  
J I e A H H K a  MTAH.B I C p a e B b I e  T p e U M I l b I  H H a  n O B e p X H O C T b  @ k i p ~ a  '3a ~ ~ T H M S ?  

Ce3OH,  M O X e T  6 b 1 ~ b  ~ I P H ~ J I N X C ~ H H O  O U e H e H  B 50-100 M3. ~ ~ P ~ C Y H T ~ B  3 T O T  
0 6 1 3 e ~  H a  n n o w a ~ b  cesep~oi i  a a a n a n ~ o i i  c T e H K n  K a p a  (200 THC. M*), nony- 
YMM CPeAHIOIO CKOPOCTb  HX OTCTYnaHMR 0,3-0,5 & f i / 2 0 d .  C YYeTOM n e p M O n a  
t r o ~ i ~ ~ o r o  060po~fi B e u t e c T n a  ( n b ~ a  H a k i p ~ a ) ,  p a ~ t ~ o r o  A n n  n e n H M K a  I l r A H  
o K o n o  400 n e T ,  o6unA o 6 % e ~  M o p e H H o r o  M a T e p u a n a  B r t a p o n o -  
~ c ~ . ~ i i ~ r r i o i i  [ I a c r H  n e n H i r K a  - r o n b ~ o  3a c y e T  o b l n e . r p w o a i r u R  o - r K p L I r u x  C T ~ H O K  
K a p a  COCTaBHT OKOJIO 30-40 TbIC. At3. Ecnu AOIIYCTHTb,  YTO n p H -  
M e p l i O  C T ~ K O ~  I K e  CKOpOCTbH) IIPOHCXOAMT 3 I C 3 a p a U H R  IIOAJIeAHbIX Y s a C T K O B  
CTeHOK K a p a  ( n J I 0 1 1 l a ~ b  I1X I I p H M e p l l O  180 TblC. M3) H C HeCKOJIbKO h l e H b -  

meti C K O P O C T ~ I O  s ~ s a p a u ~ n  n t r u u a  K a p a ,  TO o6uluii 06-1,e~ M o p e m o r o  

b l a , r e p l l a n a  B n e n H m e  uospac re~  n p n n l e p H o  AO 120-150 T ~ I C .  M ~ .  B c , r l o e  
p a n H o M e p H o  p a c n p e n e n e H H o r o  no n n o w a n H  nennma (0,75 m2) M a T e p l l a n a  
3 T O  COCTaBMT 0,2-0,3 M. C J I ~ A ~ ~ T  O T M e T H T b ,  YTO I lOJ IYYeHHaR T a I < U M  ny- 
T e n 1  BeJMYIIHa XOPOUlO COI'JIaCyeTCR C B H 3 Y a J I b H b I h l U  OQeHKaMM 06uer0 310- 

p e H o c o n e p x a H M n  nbna B R ~ ~ I K O B O ~  Y a c T H  n e A H u r c a .  
3 1 i a f i  067,e~ K a p a  n e n H a K a  MrAH ( p a s ~ i ~ r i i  o K o n o  150 m a .  nt3) 11 065.. 

e M  M O p e H H O r O  M a T e p M a A a ,  BMHOCHMOrO JI@nHMKOM, M O X H O  I I O A C ~ M T a T b  B p e -  
htfl ,  H ~ O ~ X O A M M O ~  AJIR 0 6 p a 3 0 ~ a ~ H ~  K a p a  J I e A a I I K a  MrAH. OHO COCTaBJ lReT  
I I p H M e p H O  250-300 T H C .  J I eT .  

~ P M H H M ~ R  A n n  J I e A H H K a  06pysena BeJI .UYHHy C p e A H e r O  M O p e H O C O A e p X a -  
HHR J I b A a  0,3-0,4 M, IlOJIyYMM, s T 0  3a OAMH n o n l i b ~ h  06opor M a C C b I  JIbJla, 
p a ~ ~ b l f i  n p M M e p H 0  250 T O n a M ,  6 y n e ~  B b I H e C e H O  OKOJlO 120-150 TbIC.  M3 II0- 
p o ~ b ~  ( n n o q a ~ ~  n e n H u K a  0,40 K N ~ ) .  0 6 ~ e ~  K a p a  p a s e H  n p ' ~ 6 n a 3 u ~ e n b ~ o  
400 M n H .  at3 (T. e. B 2,5 pasa 6onbme K a p a  J I e A H w K a  MTAH).  O ~ c m n a  B p e -  
MR AJIR O ~ ~ ~ ~ O B ~ H M R  K a p a  J I e A I l H K a  0 6 p y ~ e ~ a .  C O C T ~ B H T  600-800 T H C .  J IeT.  

H a c ~ o n u u e  p a c Y e T b r  YTOYHRIOT n p H B e n e H I l b l e  H a m  paliee [288], no ~ o ~ o p b l h r  
BCAeACTBMe 3 a I 3 b l U l e ~ ~ o f i  O U e H K U  M O p e H O C O A e p X a H H R  JIbAa B p e h I R  (POPMUPO- 
B a H U H  K a p O B  6brno HeCKOJIbKO 3 a H H X e H O .  

O A H ~ K O  a e o 6 x o & ~ ~ o  O T M e T H T b ,  9 T O  y K a 3 a H H b I e  P a C Y e T b I  I I p O H 3 B e A e H b l  
NCXOAR 'N3 &eRTeJ IbHOCTH C O B p e M e I i H b I X  J I enHHKOB.  B 3 T H X  P a C Y e T a X  H e  y Y -  
T e H O ,  YTO B H a l l a J I b ~ b l i i  n e p M O A  p a 3 B H T H R  K a p O B  J l e n H H K M  6b1nu M e I l b m e  CQ- 
B p e M e s i i b I x  ux p a a ~ e p o ~ ,  a I c n e f i o s a T e n b t I o ,  M e n n e t w e e  p a 3 p a 6 a ~ t 1 o a n 1 . r  CBOM 
B M e C T H J I H U a .  C ~pyroS? CTOpOHbI ,  B n e p M O A  r O p H O r O  OJ IeAeI l e t IMR J I e A l l N K I l 6 b 1 -  
JIM 6onee M O U H b I M H  itr 0 6 n a ~ a n ~  6on~rrreii CKOpOCTbK) ABUXeI .1NR N 60.r1brrrek 
~ K ~ ~ P ~ ~ M O H H O S ?  H T P ~ H C ~ I O P T H P Y H ) ~ ~ ~ ~  C ~ ~ O C O ~ H O C T ~ J O .  H ~ J I L ~ R  T a K X e  H e  YYU- 
T b l B a T b ,  YTO hlHOr,Me K a P M  p a 3 B M J I M C b  M3 3 a J l O X e H H b I X  P a H e e  3 P 0 3 H O H H b I K  
@opn~ ( B O ~ O C ~ O P H ~ I X  BOPOHOK H T. n.) 11, c n e A o n a T e n b I i o ,  q a c T b  M a T e p u a n a  
113 IIOJIOCTN K a p a  6 m a  B b I H e C e H a  AeRTeJ lbHo lCTb lO  HeJ IeAHHKOBbIX @ ~ K T O P O B .  
O A H ~ K O  o 6 p a 3 o ~ a ~ . u e  ~ O J I ~ U I U H C T B ~  I t a p O B  C B R S a H O  C H a Y a J I a  H A 0  K O H U a  C 
I iHBaJIbHO-JIeAHUKOBbIMN n p O U e C C a M H .  T a ~ H h f  0 6 p a 3 0 ~ ,  n p H B e A e H H b I e  B b I U l e  
p a C Y e T b 1  RBJIRIOTC5l I I ~ H ~ ~ H X ~ ~ I H ~ I M ~ ,  y K a 3 b I B a I O U H M H  TOJILKO H a  I IOPRAOK 

BeJIHYHH. BO BCRKOM CJ IyYaC,  OqeBMAHO,  YTO AJIR O ~ ~ ~ ~ O B ~ H U R  Y p a J I b C K U X  
K a p O B  H ~ O ~ X O A U M O  B p e M R ,  UCYHCJI5leMOe HeCKOJIbKMMM COTHRMH TLICRY JIeT.  
A ~ C O J I ~ T H L I ~ ~  Xe B O 3 P a C T  K a P O B  B C J I e n C T B H e  I I e p e p b I B O B  B O J I e n e H e H H H  M O X e T  
6 b l ~ b  3 H a Y I f T e J I b H O  ~ ~ J I L U I H M .  C 3~0fi TOYKU 3 p e H H R  I i e J l b 3 R  n P R 3 H a T b  npa- 
DMJlbHbIMW r IpeACTaBJ IeHk iR  MHOrMX a B T O P O B ,  CBA3bIBaH)WMX 0 6 p a 3 0 ~ a ~ u e  K a -  
P O B  H a  Y p a J I e  C 3aKJ I lOYUTeJ IbHbIMM 3T311aM1U B ~ ~ A ~ ~ C K O - ~ ~ I P R H C K O T ' O  O J I e A e -  
l I e H u R  141, 109, 135 u np.1 H n w  naxe  c c a p T a H c K u M  o n e A e H e H H e M  175, 253, 
2551. ~ O J I ~ J U M H C T B O  K a P O B  H a  YpaJIe @ o ~ M . U ~ O B ~ J I O C ~  B T e q e H H e  3 H a Y U T e J I b -  
~ o f i  Y a i c T u  g e T B e p T u g H o r o  nepxona ( c ~ .  T a K x e  rn. VIII). C ~ e x ~ i i  sun K a -  

p a M  I l p l H A a J I a  AeRTeJ IbHQCTb  C O B p e M e H H b I X  J leAHMKOB MJIM C p a B H H T e J I b H O  H e -  
A a B H O  l lCYe3HyBI I lHX.  

I \ l l ~ p @ ~ J I ~ r k i s f ? ~ ~ a R '  A e n T e J I b H O C T L  IIpUCKJIOHOBblX J I e n H H K O B  3 H a s H T e 3 b H O  
M e H e e  N H T e H C H B H a ,  Y e M  K a P O B b I X  J I eaHHKOB.   TO ~ ~ ' ~ R C H R ~ T C R  npe>t<ne Bee- 
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r0 c J I a 6 b l h l  A B N X e H N e h I  . r l bAa  B nPNCKJ lOHOBbIX J l e A H N K a X ,  K O T O p O e  H e  ripe- 
B b i U a e T  O A H O r O - A B y X  A e U N M e T p O B  B r O A .  HO AaXe n p M  T a K O h l  1 ~ J t a 6 0 ~  ABM- 

X e H M ' N  JbAa K p y n H b l e  I lpMCKJlOHOBbIe  J IeAHlIKM O K a 3 b l B a l O T .  3 K 3 a p a u M O H H O e  

B O ~ A ~ ~ ~ C T B M ~  H a  C B O e  J I l o X e .  0 6  3 T O M  CBMAeTeJ IbCTByeT ,  B qaCTHOCTI i ,  XOPOUlO 

C T J l a X e H H a R  n O B e P X H O C T b  CKaJl ,  B b I C T Y n a I o ~ N X  H a  Y s a C T K a X ,  O C B O ~ O A M B -  

WMXCR OTO J I b A a .  I l M X H e r O  K p a R  H e K O T O P b I X  nPMCKJIOHOBbIX J leAHMKOB 06- 
p a 3 y e T C R  M a J O M O U H a R  M O p e l I a ,  y ~ o J I ~ U I M H C T B ~  Xe O H a  OTCYTCTBYeT. 3~€!cb 

npOMCXOAMT yCHJIeHf IOe  B b l B ~ T p H B a I I M e  13 p a 3 ~ p 0 6 J I e ~ N e  06no~os11oro M a T e -  

P k I a J I a  N OTTOK I l ~ P e H a C b I U l e M H O ~ O  B O A O ~  I ' p Y H T a  B B M B e  C O J I H @ J I I O K ~ M O H ~ ~ ~ ~ X  

IlOTOKOB. M ~ J I K o ~ ~ M J I M c T ~ R  @ p a ~ u M R ,  K p O M e  TOrO,  BblHOCNTCR TaJ Ib lMM BO- 

 ah:^. C K O P O C T ~  n e p e h i e w e ~ ~ n  n o B e p x l t o c T H o r o  c n o R  c o n ~ @ n 1 o ~ u n o 1 r ~ o r o  

h l a T e p u a n a  y H M x l i e r o  K p a R  n e A H k i K a  O n e ~ b e r o  3a ~ e n n b ~ h  ceso~i c o c T a B k i n a  

4-5 CN. C o s e ~ a i i ~ e  npoueccon 3 ~ 3 a p a u w ~  M C O J I M @ ~ I O K U M O H H O ~ O  o T T o K a  

r p y H T a  npMBOAMT B K O H e q H O M  W T O E  K OTCTYnaHMlO CKJIlOIia n p M  lCOXpaHeHMN 

er0 KPYTN3HbI .  O A H ~ K O  CKOPOCTb  OTCTYnaHMR CKJ lOHa  3 A e C b  H e B e J l M K a  M, 
nG-BMAUhlOh ly ,  I l a  1-2 n 0 p R A K a  M e H b m e ,  q e h l  y K a p O B b l X  JIeAHMKOB. 

H ~ ~ ~ B H O M ~ ~ H O C T ~  O T C T Y n a H H R  CKJIOHa BCJ IeACTBUe  pa3nn.r~oR MHTeHICHB- 
FtOCTN B O ~ A ~ ~ C T B M R  ~ P M C K J ~ O H O B O ~ O  J I e ~ l I M K a  H a  n0Xe h l O X e T  n p M B e C T H  K 
o 6 p a 3 0 ~ a ~ a 1 0  H a  O a H O h l  M3 er0 j r q a C T K O B  nporn6a N A a T b  H a q a J I O  #OPMNPO- 
B a l r M r o  3 a q a ~ o r r - t o 1 - o  K a p a .  B CBOIO o r e p e n b   TO O ~ Y C J I O B ~ M B ~ ~ T  y B e n u q e H u e  

MaCCb1  J e A H H K a  M er0 3~3apa4110~~0f i  CIIOCO~IIOCT~M. T a ~ u e  3 a s a T O q H b I e  K a p b I ,  

c u e c b h i a  ~ a n o i i  ~ e n w w i ~ o i i  ~ p e s a ,  p a 3 ~ ~ s m u e c ~  11a M e c T e  T P I ~ M ~ I H ~ I X  n p M -  

CKJIOHOBbIX JIeAHMKOB, H ~ ~ J I I O A ~ I O T C H  y J I eAI lUKOB C T ~ H U H O H H O ~ O ,  IOXIIOA 
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6bnbrua~ ,  s e M  3 T O  n p e A C T a l 3 J I R J I O C b  C. r. E O Y ~ M  U M. M. K P ~ C H O B ~ I M  [40, 41). 

O n l ~ c a ~ ~ m  ~ e x a ~ u s ~ a  0 6 p a 3 o ~ a ~ ~ ~  H a r o p H b l x  T e p p a c  n o c B n w e H a  60nb- 
r u a R  n w T e p a T y p a  240, 43, 105, 221 u np.]. O A H ~ K O  B  TOM B o n p o c e  ellre H e T  
e A c l H C T B a  M H ~ H U ~ .  He O C T a l i a B J l U B a R C b  3 A e C b  I l a  P a C C M O T p e I I U U  n p O U e C C O B  
@ o ~ A ~ U ~ O B ~ H U F I  H a r O p H b I X  T e p p a C ,  O T M e T U M ,  9 T O  B F l a C T O R U e e  B P e M R  O A H B M  
M3 M a B H b I X  B O n P O C O B  R B n R e T C R  B b l R B n e H H e  COOTHOLLIeHNR CKOPOC?U p a 3 B U T U R  
I IOBepXHOCTH U Y C T y n a  T e p p a C b I .  

H a h l ~  IIpOBOfiNJlUCb U 3 M e p e H U R  CKOPOCTU C O J I U @ J I I O K ~ N O H H O ~ O  nepeMeU€!- 
HUH r p y H T a  H a  cna6o H a K n O H H b I X  n O B e P X H O C T R X  H a r O P H b l X  n J I a T O  IU H a r O p -  
H ~ I X  T e p p a c .  T ~ K ,  H a  n p o @ l . r n e ,  p a c n o n o x e ~ ~ o ~  H a  nepera6e OT n n a T o  MrAH 
K C K n O H y  mXIi0fi 3KCIl03MUNM AOJIHHbI  P. r e ~ a - x a ~ a ~ a ,  r O A O B a R  CKOPOCTb  
C O J I U @ J I I ~ K ~ U O H H O ~ O  T e s e H M R  r p y H T a  B n O B e p X H 0 C T H O M  C n O e  T O J I U U H O ~ ~  0,5 fi 
n p U  YKJIOHaX 10-15" C O C T a B U n a  B C p e A H e M  3-4 CM, I I p H  ~ p a f i ~ k i x  3 H a s e -  
HURX no O T n e J I b H b I M  T O Y K a M  - O T  1 A 0  8 CM. 6 0 J I e e  my6o~we C n O U  r p y H T a  
B CBR3N C NX donee nO3AHMM O T T a U B a H U e M  n e p e M e C T U J I U C b ,  n o - B H A U M O M y ,  H a  
MCMbUYIO B e J I I l Y N H y  ( M ~ K c U M ~ J I ~ H ~ H  m y 6 ~ ~ a  O T T a U B a H H R  r p y H T a  3 A e C b  AO- 



C l ' M r a e T  1,2-1,5 A t ) .  Ha IIOBepXHOCTM n J I a T 0  C YKJIOHOM 3-5" CKOPOCTb  T e -  
sewin r p y H r a  H e  n p e B b l u l a n a  1 CM B ron. C ~ a ~ o i i  x e  CKOPOCTI?IO (OT 1 no 
4 CM B ~ O A )  n p O H C X O A U T  T e s e H M e  r p y H T a  M H a  cnaGo HaKJIOI IHb lX  I l J I O U a A K a X  
H a r O p I I b I X  T e p p a C .  B CBR3W C 3TMM H a M  nPeACTaB.rIRIOTCR CMJT~I IO  n p e y B e J I M -  

YeHHbIhiM ( H a  1-2 ~ O P R A K ~ )  A a H H b I e  0 CKOpOCTRX T e s e H U H  r p y H T a ,  n P M B 0 -  
AMhlL le  C. r. E 0 Y e M  (OT IleCKOJILKlMX AeCRTKOB A e U U M e T P O B  A 0  HeCKOJlbKMX 
A e C R T K O B  h l e T P O B  B ~ o A ) .  

CKOPOCTL C H N X e H M R  nOBePXHOCTN H a T O P H b I X  T e p p a C  C OAMIiaKOBbIM y K -  
JOHOXI 3a C q e T  COJIM@JI~OKUMOHIIO~O <<CTOKa>> rPYHTEi  3 a B U C M T  B I l e p B Y l O  OYe-  
p e n b  OT M X  p a 3 ~ e p o n .  T ~ K ,  A n R  n o n H o r o  cccToKa>> n o n o c b ~  c o n u @ n ~ o ~ q u o ~ ~ -  
H O r O  KOJ?3IOBMR T O ~ U U H O ~  B 1 M C n n a T O  LLIHPMHOG B 1 ICM H ~ O ~ X O ~ M M O  npE1- 
M e p H o  50-70 TLIC. n e T .  C n e n o s a ~ e n ~ ~ j o ,  B T e s e H M e  s e T o e p T M q H o r o  nepuona 
MOrJ lO  n ~ 0 M 3 0 f i ~ M  IIOHMX(eHMe IIOB(?PXHOCTN 3TOTO I l J I a T O  TOJIbKO H a  15-20 N. 
O & H ~ K O  B TeLIeHMe T e S  Xe 50 TblC.  J I e T  M O X e T  ! C @ O P ~ ~ N P O B ~ T L C R  H a r O P H a H  
T e p p a C a  l l t M ~ M l l 0 $  A 0  100 M IM B ~ I C O T O ~  y c T y n a  B 10 M. H ~ ~ O C P ~ A C T B ~ H H O ~  
M 3 M e p e H M e  CKOPOCTIl  O T C T Y n a l l U R  YCTYnOB HaI 'OPHblX T e p p a C  I l p e f l C T a B J l R e T  
6onee i C n O X H y I 0  3 a A a Y y  M T p e 6 y e T  n O C T a l i O B K H  C n e U k i a J I b H b I X  ~ a 6 f l 1 0 ~ e ~ k i l " l .  

C o n e p m e ~ ~ o  o s e o u n l - r o ,  XITO n p u n e ~ e ~ ~ r - l b l e  mrue p a c s e T b I  R B J I ~ I ~ T C R  npu- 
~ . V , M X ~ H H ~ I M N .  OHM I l e  ~ ' ~ M T L I B ~ I O T  M ~ M ~ M ~ H I ~ I ?  I<JIHMaTIILIeCKNX YCJIOBIIB, XO- 
T R  H Y X H O  n p M 3 l i a T b ,  . I T 0  ~ O ~ p e ~ e l l ~ b l 6  K n M M a T  13a ~ O J ~ R ~ H O M  YpaJle W C L -  

' M a  Gnaronpmretr AJR p a 3 ~ u ~ 1 4 n  c o n u @ n r o ~ u ~ o ~ ~ r ~ r x  npoueccoo. Ho, naxe  
pyKOBOACTl3y5ICb BTMMM u ~ @ p a ~ M ,  M O X I I O  ce6e n P e A C T a B M T b ,  K a K O e  n J U T e J I b -  
H o e  D p e h l R  1jeo6xonunro A n n  @ O P M U P O B ~ H M R  K P Y n H b I X  H a r O P I I b I X  T e P P a C  I l  

H a r O p i I b l X  n .TaT0 C B ~ I C O T O ~  YCTYnOB I I e P e A K O  A 0  50-100 Af. C ~ T o I ?  TOLIKM 
3 p e 1 : ~ ~  n p e , q c T a n n e H I l n  iMIiorl.ix a n T o p o B  [40, 41, 105, 253 M np.] 06 MCKJTIO- 
L I N T ~ J I ~ H O ~  IIHTeHCMBIlOCTM . C O B p e M e H H b I X  M ~ ~ ~ J I O T I I O - C O J ~ N @ J T I ~ ~ < ~ M ~ I ~ I I ~ I X  II 
HMBaJLHO-JIeAHMKOBbIX nPOLIeCCOB M C ~ ~ B H N T ~ J I L M O R  MOJIOnOCn? p e ~ b e @ a  
.rontue~oR ~ O H ~ I  Ypana  ~ p e G y ~ o ~  c y u e c ~ n e ~ ~ l ~ o r o  n e p e c h l o T p a .  Mnorwe K p y n -  
m , l e  H a r o p H b l e  T e p p a c b l  @ o p h f u p o n a n u c b  B T e s e l I n e  ncero s e T n e p T I f s r - r o r o  
n e p M 0 n a .  YCJIOBMR Xe n n R  ~ ~ ~ ~ ~ J I o T ~ ~ ~ - ~ ~ J I u ~ J I ~ O K U M ~ H I I ~ ~  Ae l lYAaLl l i k i  H a  
Ypane c p u l e c T B o n a n M ,  n o - n u n u h z o ~ y ,  yxte u B e p x H e M  n n w o u e H e .  

3 a n a n ~ a ~  a o ~ a  Ypanbc~oro  x p e 6 ~ a  n B n a e T c R  a p e ~ o i i  nnyx n p o ~ M 1 3 o n o -  

JIOXHO I J a n p a B n e H H b l x  ~ o p @ o n o r ~ ~ e c ~ ~ x  npoueocon - ~ a p o o 6 p a s o ~ a ~ u ~  }I 
M ~ ~ ~ . ~ o T H o - c o ~ M @ ~ ~ o K ~ o H ~ ~ o ~ ~  Ae I1YAa l lMN.  P ~ ~ B N T M ~  K a p O B  C 0 3 A a e T  r p e 6 ~ 1 1 ,  
n H K U  M B u e J O M  0 6 0 C T p R e ~  Y e p T b I  p e J I b e @ a ,  M ~ ~ ~ ~ ~ T H ~ - c ~ ~ M ~ ~ . ~ ~ o K u M ~ I - I I I ~ ~  
A e r i y n a s u R  conef lc~nye~ y n n o u l e H M l o  M O K p y r n e H M m  O C T ~ ~ I X    bop^. B I<oI.Ieq- 
H O N  MTOTe B ~ ~ N M O A ~ ~ C T B ~ I ~  BTNX n p O U e C C O B  n p l l B O A U T  K nOHMX~eHl l lCJ  BepLLIMli 
rop. 



XAPAKTEPWCTMKA TEPPMTOPMM 

Y p a n b c ~ ~ j i i  Xpe6eT, n p o ~ ~ r u ~ a r o u ~ ~ i i c ~  y 3 ~ 0 i i  nonocoii c ceBepa Ha lor,. 
BcTaeT Ha nyTw rocnoncTByrouero s a n a n ~ o r o  nepeHoca B O ~ A Y ~ H ~ I X  nlacc. ' 

M e p ~ ~ u o ~ a n b ~ o e  pacnonoxellrje x p e 6 ~ a  onpeAenHeT s ~ a s u ~ e n b ~ ~ r e  pasnil- 
Y U R  ~ O ~ ~ U I N I ~ C T B ~  rUAPQMeTeOPOnOTMqeCKMX n0Ka3aTe~leii B rOpaX ll Ha npM- 
MblI<alOl4MX I< H U M  C 3anaAa U BOCTOKa paBIlHIlaX. ~ T M  Pa3JlMYMH, O C O ~ ~ H H O .  

c r~nbso  npoRsnmouuecH B s a n a n ~ o i i  roprjoii nonoce Ypana, onpenenH1o.r. 
6onbmoe c~oeo6pa3ue  @ n 3 u ~ o - r e o r p a @ u s e c ~ o r o  o 6 n u ~ a  r o p ~ o i i  no.Tocb1: 
Hanusue anbnuf ic~oro  penbeaa,  nenHuKoB, C H ~ X H M K O B  M 6 y p ~ b 1 x  peK, OTIIO- 
CllTeJlbHO cna6oe pa3BUTIle ~ O ~ B ~ I ~ F ~ O ~ O  Pi PaCTUTeJIbHOrO IIOKpOBa, 6eAll0~Tb 
XNBOTHOrO Mkipa. 

r o p ~ b ~ e  063ac~ki  nonnpaoro ,  I l p ~ n o n ~ p ~ o r o  u C e n e p ~ o r o  Ypa.rIa no8 
30-x rOAOB HaUleTO CTOJleTUH I) KZIUMaTMYeCKOM OTIIOUleHUM 6b1nu COBePIlICII- 
HO He u syse l~b~ .  M3yseHUe l<nuMaTa npunonslpsoro Ypana Hasanocb nllmb B. 
nepuon I 1  MIlI', Korna B ropax 61~1nu o p r a ~ u 3 0 s a l i i ~  neTliMe nleTeoponoru- 
secKue ~ a 6 n l o ~ e ~ u n  Ha BpeMeriIlbrx MeTeoponorusecKux crakruljRx B paiior~e 
x p e 6 ~ a  Ca6-TH u B nepxome percu llaponbr. B H0516pe 1933 r .  l lasana paGo- 
TaTb nepBaR ~ e ~ e o c ~ a t ~ u u n  B r o p ~ ~ o R  sacTw ~ p u n o n r r p r ~ o r o  Ypana - 
B e p x ~ u i i  U y r o p ,  p a c n o n o x < e ~ l ~ - ~ a ~  B nonepeslloii AonuHe p. U y r o p a  cpenu 
ryCTOr0 X B O ~ ~ H O ~ O  JeCa Ila BLICOTe 270 M HaA yp. MOPR. E e  AaHlIble AaloT 
IIpencTannerrue numb o KnuMaTe r o p ~ o - ~ a e > ~ r ~ o r o  noHca. B 1939 r.  B cpen- 
~ e i i  sacTIa n o n ~ p ~ o r o  Ypana tla BMCOKOM nnaTo Paii-M3 oTKpLrnacb MeTeo- 
CTaHUHH Pak-M3. &Hllble 3TMX C T ~ H U U ~ ~ ,  a TaKW<e 6 n 1 1 3 n e > ~ a ~ ~ u x  ~ ~ a l - 1 4 1 l k  
npuypanbfl U 3aypaJlbR, ~ ~ I J U  NCIIOJlb30BaHbl A.  A .  ~ O J I ~ Y U I M I - I L I R I  [I051 AJlR 

OnUCalIUfl O C O ~ ~ H H O C T ~ ~ ?  KnMhlaTa B ~ ~ M ~ O ~ R ~ I ~ O M  h 'pa~e .  
I l e p ~ ~ ~ e  cBenerjwH o I<nuMa.re cenept~oii sacTu ~ O J I R ~ I ~ O ~ O  Ypana 6b1.1~ 

nonyseHbr numb B nepuon MTT B p e 3 y n ~ ~ a ~ e  p a 6 o ~  non~p~o-Ypanbc l to i ' i  
r n ~ u u o n o r ~ ~ e c ~ o i i  sKcnenuuuu MHCTMTYT~ reorpa@ucl. AH CCCP. B sanan-  
HOR r o p ~ o i i  no~loce  n o n ~ p ~ o r o  Ypana, B p a i i o ~ e  cocpenoToseIruH ~ a u 6 o n e e  
KPYIIHbIX ~eAIlMI<OB, 6 ~ 1 n u  o p r a ~ ~ u s o ~ a l l b r  nBe nOCTOR1-I110 ~ ~ A C T B ~ ~ O U I I ~  MC- 
TeoponorusecKue cTaHuMu. B aBrycTe 1957 r. HarIanucb H ~ ~ J I ~ O A ~ H U R  Ha Me- 
7,eocTaHuuu E. X a n a ~ a ,  p a c n o n o x < e ~ ~ o i i  B nonepes~o i i  rop~loii  no.lljae fia 
nbrcoTe 232 fi Han yp. Mopn, a c ' a s r y c ~ a  1958 r . - ~ a  ~ e ~ e o p o n o r r ~ s e c ~ o f i  
CTaMUUU nna ' ro  M r A H  (750 fi HaA yp. M O ~ R ) .  , 4 n ~  KOATPOJIR OCaXl<OB, U3- 
AfepelIHHx ocanKoMepaMu Ha BblcoKoropIlbrx nnaTo, npusneseHb1 naHHbIe o 
cToKe s e p x o ~ a i i  peK Ypana. 

YT06b1 nOKa3aTb 0 6 u ~ i i  K . ~ ~ H M ~ T U ~ ~ C K U ~ ~  @OH TePPUT0PNI.I N Kal< Ha 3TOM 
 OH^ BblAeJIlleTCR rOpHaR 06~1acTb Ypana, 6 ~ 1 n u  UCnOnb3OBaHbI TaKX<e AaH- 
t m e  MeTeoponorusecKux C T ~ M ~ M R ,  p a c n o n o x e ~ ~ ~ b ~ x  Ha npuneratouxx I< Ypa- 



Knwnla~ C ~ B ~ P H O ~  r I aCTU YpaJla C K J I a A b l B a e T C R  n O A  BnNRHI. IeM ap l<TMzle -  
CKOrO B 0 3 A y X a  (AB) ,  @ O ~ M M ~ ~ I O U ~ ~ O C R  H a n  U e H T P a n b H b l M  I IOJ lRPHblh l  6ac- 
C ~ ~ ~ H O M ,  H B O 3 A y X a  Y M e P e H H b l X  U M p O T  ( B Y N ) .   TOM, K O r A a  H a  CeBepO-DOC-  
T o K e  C T a U H O H M p y e T  ~ ~ K T H ~ ~ C K U ~  a H T H U U K n O l 1 ,  C IOAa  I lpHXOAMT U H O r A a  KOH- 
T H H ~ H T ~ J I ~ I . ~ ~ ~ ~  T ~ O ~ H Y ~ C K H ~ ~  B 0 3 A Y X  (KTB) , @ 0 p ~ U p y 1 0 4 U f i ~ R  H a A  CpeA~efi.  
Asueii. 

Ha ~ U P K Y J I R ~ H O H H ~ I ~  P e X k i M  P e U a I O u e e  BJ IURHHe  O K a 3 b I B a e T  IlO*lOX<e- 
m e  ~ ~ P M ~ ~ C K M X  nonefi no n e p M o n a M  rona. 311~0fi H a A  6onbmeii s a c T b r o .  
A ~ A ~ T C K O ~ ~  TePP .HTOPHM CCCP P a C I I O n O X e H a  o 6 n a c ~ b  BbICOKOrO A a B J I e H l t R  
( C N ~ N P C K U ~ ~  ~ H T N ~ N K J I O H ) ,  U e H T P  K O T O P O r O  HaXOAHTCR H a A  C e B e p H o k  MOH- 
r q o n H e R .  O T P O ~ H  C H ~ U ~ C K O ~ O  aHTMUFiKJIOHa n e p U O A H Y e C K H  n P H X O A R T  H a  E B ~ o -  
nekc~yro T e p p u T o p u I o  CCCP ( n o ~ o n x b e ,  Y ~ p a a ~ a )  H &axe  B 3 a n a n ~ y r o  
Espony. Ha C e B e p O - B O C T O K e  3 a n a ~ ~ 0 k  C H ~ H P H  H A P a  a H T U U H K J l O H a  A O B O n b -  
H O  r i aCTO C T a U H O H H P y I O T  H a A  P ~ ~ ~ O H O M  T a i i ~ b ~ p c ~ o r o  I IOJlYOCTPOBa,  o 6 p a s y ~  
T ~ ~ M ~ I P C K M ~ ~  M a K C H M Y M ,  K O T O P ~ I ~  3a 10 J I e T  (1947-1956 I T . )  ~ a 6 ~ 1 1 o ~ a n c R  
67 pa3 [245J. Ha C e B e p H y l O  s a C T b  Ypana O T p O r H  cu6upc~oro M a K C U M y M a  3a- 
XOART AOBOJIbHO P e a K O .  B A P K T H K ~ ,  H a A  p a f i 0 1 l o h l  b a p e ~ ~ e ~ a  M O P R ,  n p 0 -  
XOAHT AOBOJlbHO Y C T O ~ ~ ~ U B ~ R  n o x 6 u ~ a  H C J I a H A C K O - K a p C K O r O  M U H U M Y M a  [2411; 

T a ~ o e  c o s e T a r l w e  6 a p ~ s e c ~ u x  nonefi 3 u ~ o f i  0 6 y c n o ~ n ~ ~ a e ~  n p e o 6 n a ~ a -  
H u e  IOXII~IX u r o r o - s a n a ~ ~ b l x  s e T p o n  I 1 a A  c e B e p ~ o f i  s a c T b I o  Esponeiicr<oii 
T e p p n T o p M n  Corosa, MAYUHX no s a n a ~ l l o f i  n e p u @ e p ~ u  c ~ ~ ~ H ~ c K o ~ o  a a T u u 1 3 r c -  
J l O H a .  no M e p e  6onee m y 6 o ~ o r o  n p 0 H M K H O B e l i H R  R A e p  CM~HPCKOI'O aHTHUNl<-  
J i O H a  r f a  s a n a ~  y c u n H o a e T c n  n e p e r - t o c  c p a s H u T e n b H o  T e n n o r o  u cnaxuoro. 
B O 3 A y X a  C A T J ~ H T I ~ K M  C D e T p a M U  3 a n a A H b I X  P Y M ~ O B .  3 ~ ~ 0 f i  K C e B e P Y  OT 
I l o n n p ~ o r o  Ypana,  n p a M e p H o  H a  m H p o T e  M a ~ o s ~ u l l a  UIapa, npoxoam 
~ ~ K T N ~ ~ C K H ~  @POHT 13141 11a JIMIiMM KOHBePI 'eHQUI1 B03AYUl l l b IX  MaCC.  

H a ~ 6 o n e e  UI- tTeHCUUlIaR U U K J l O H l i s e C K a R  A e R T e J I b H O C T b ,  C B R 3 a H I I a 5 l  C a p K -  
TIIYeCKUM (PPOHTOM, I - I ~ ~ J I I O A ~ ~ T C S I  B ce~epklofi r o p ~ o k  q a C T U  ~ o J I R ~ H o ~ o '  
Ypana; K l o r y  o H a  n o c T e n e H H o  o c n a 6 e ~ a e ~ .  3 u ~ o i i  ~ a u 6 o n e e  l I a c T o  npnxo- 
ART UHKJIOIILI c a a n a ~ a  II cesepo-3ana~a no nox{6uae w c n a ~ r ~ c ~ o - ~ a p c ~ o r o  
BIkiHNMYMil. B 3 a n a A H b I X  n p e A r O p b R X  o l i a  O ~ O C T ~ H I O T C R  M C I I O C O ~ C T B ~ I O T  
0 6 1 l n b ~ o h 1 y  B b l n a n e H m o  c l j e r a  B s a n a n ~ o i i  rop~ofi  nonoce Ypana. 

~ ~ O X O X A ~ H H ~  UHKJIOlIOB COIIpOBO.XAa€!TCR y C H J e H U e M  B e T p a ,  IIOBbILIIe- 
H u e M  T e M n e p a T y p b I  ~ o a a y x a ,  n a A e H u e M  A a s n e H w R  H y ~ e n ~ s e ~ r u e ~  OCaAKOB.. 
I J ~ u ~ n o ~ b l ,  K a K  npanwno, n p o x o A n T  C e p H R M H ,  AO 3-7 B C e p M H .  T ~ K ,  n;15I 6onb- 
mek V a C T H  3 U M b I  1958/59 r. 6b1nn X a p a K T e p H b I  n e p U O A b 1  C HHTeHCHBHblMM 
c H e r o n a A a M u ,  c o n p o n o x A a l o u u e c R  n o n e n q o h r  T e M n e p a T y p L r  A o a n y x a  M no- 
HMB<eHHeM AaBJ IeHHf f  ( p k l c .  16). A H ~ ~ o ~ M ~ H ~ R  n O r O n a  ~a6nronanacb  T a K X e '  
BUMOR 1957158 M 1959/60 rr. 

0 6 0 c T p e ~ H e  Q I I K ~ O H M ~ ~ C K O ~  A e R T e J I t H O C T I i  O C O ~ ~ H H O  CHJIbIIO C K a 3 b l B a e T -  

CR H a A  ~ O P H O ~  Y a C T b I O  Ypana, r A e  C K O p O C T b  B e T p a ,  ll0 A a l I H b I M  M e T e O C T a H -  
4uii B. X a ~ a ~ a ,  n n a ~ o  MrAH k i  Pak-M3, H e p e A K O  A O C T H r a e T  y p a r a H H 0 f i  CPI- 
JJbI (6onee 40 N / c ~ K ) .  

~ O B T O ~ H ~ M O C T ~  B T O ~ X < ~ H H ~ ~  BO3AyILIHbrX M a C C  N 3  ATJT~HTUKN BUMOA B 
I O X H O ~ ~  s a c T u  C e ~ e p ~ o r o  Y p a ~ l a  c o c T a s n R e T  o K o n o  30°]0 13241. no M e p e  
l l p 0 A B H X e H H R  I< BOCTOKy H l O r 0 - B O C T O K y  MOPCKOG B O 3 A y X  Y M e p e l r H b l X  N U P O T  
T ~ ~ H C @ O ~ M U ~ ! ~ ~ T C R  B I < o H T u H ~ H T ~ ~ ~ ~ ! ~ ~ ~ .  ~ U M O ~ ?  ~ H T U U A K J I O H L I  n e p e M e U a m T -  
CR ~ a ~ 6 o n e e  s a c T o  no y n b ~ p a n o n n p ~ ~ o i i  OCH: H o s a ~  3 e ~ n n  - C P ~ A H R R  Ile- 
s O p a  - B e p x ~ e e  n p H K a M b e .  C a H T H ~ U K J l O H a M I 4 ,  UAYLIlMMU M3 p a f i ~ ~ a  E a p e l f -  



V O B a  M I < ~ P C K O ~ O  ~ o p e f i ,  n P M X O A H T  R C H a R  C Y X a R  n O r O A a  C HM3KUMIi  T e M -  
I I e p a T y p a M U  B O 3 A y X a  Pi T e M n e p a T y p H b l M M  MHBePCURMM B r O p a X .  AHTUUUKJIO- 
I I a J I b H a R  I I O r O A a  M e > K A y  C e p U R M H  UUKKnOIIOI3 I l p O A O J I X a e T C R  0 6 b I q H 0  .XZIlIIt  
1-2 n H n .  K ~ K  u c l t n l o s e H U e ,  B anpeJe  1958 r. H a  I I o n r r p ~ o ~  Ypane ( c ~ a r r ~ u ~  
6. X a n a ~ a )  o I l a  npononxanacb o K o n o  A B ~ X  H e n e n b .  

Bec~ofi ,  B CBR3N C ocna6nerrwe~ c u 6 ~ p c ~ o r o  a l4TUUNKJ lOI i a ,  3 O I I a n b H a R  
IIUPKYJlTIRUNR n O C T e n e I I H 0  CMeI IReTCR M ~ ~ U A U O H ~ J I ~ H O ~ ~ .  Y ~ C T O  IlpONCXOAMT 

. C M e H a  B T O P X ~ H U ~ ~  TelJJIbIX Pi XOJIOAHbIX B03 ,QyUHbIX MaCC.  C T ~ H B ~ H U ~  C H e X -  
!{Or0 n O K p O B a  H a q U H a e T C R  B IO>KMblX N BOCTOqHbIX r IaCTHX N C C J I ~ A Y ~ M O ~ ~  T e p -  
D n T o p m i  BO B T O P O ~  n o n o B x I l e  anpenrr, n o c T e n e H H o  n p o A B u r a R c b  K cesepy u 
H a  3 a n a A .  ~ O P U ~ O H T ~ J ~ H ~ I ~ ~  T e ~ I I e p a T y p ~ b ~ f i  r p a A U e H T  C O C T a B J I R e T  1,1-1,3' 
H a  100 KM, T. e. y B e J I f f q U B a e T C R  no C p a B H e H U I O  C 3 N M H U M  BABOe .  B p03e B e T -  
P O B  H a q M H a e T  A O M M H U P O B a T b  C e B e p I l a R  C O C T a B J l R I O ~ a 5 I ,  T .  e. y C U J l l l B a e T C R  
n p U T O K  a p K T U 4 e C K O r O  B 0 3 n y X a  Pi o c n a 6 e s a e ~  n p U T O K  a T n a H T n s e c K o r 0 .  B03- 
B p a T L I  XOJIOAOB ~ ~ I B ~ I O T  A a X e  B K O H U e  M a R  U B H a Y a J I e  UIOHR. 

B ~ e n n b r f i  n e p U O A  U U p K y J l H U U H  B O 3 n y X a  3 H a Y U T e J l b H O  O T J l H q a e T C R  O T  U U p -  
KYJIRUMU B X O J I O A H ~ I ~ ~  n e p M O A .  C U ~ U P C K U R  M a K C U M Y M  H C q e 3 a e T  BCJIeACTBklt: 
csnbsoro I r a r p e s a  M a T e p u K a .  M c J I a H n c K U f i  h l n I w m y M  ocna6esae~,  a H a , l  
IOXHOR q a C T b I O  Pycc~oii  P a B I I I l H b I  Y a C T O  IIORBJIRloTCR R A p a  a 3 O p C K O r O  a H T I f -  
u u K n o s a .  

B n p U y p a J I b e  C e B e p O - 3 a I I a A H b l e  B e T p b I  IIPMIIOCRT ~ T J I ~ H T M Y ~ C K U ~ ~  BO3AYX, 
K O T O P L I ~ ~  T P ~ H C @ O P M M P Y ~ T C R  I I a A  M a T e p M I < O M  B K O B T U N ~ H T ~ J I ~ H ~ I ~ ~  B 0 3 A Y X  
Y M e p e H H b I X  IJ.lUpOT. J I~TOM T ~ ~ H C @ O ~ M ~ ~ U U  B O 3 A y X a  C ~ O C O ~ C T B ~ I O T  BbICOKNe 
3 H a r I e H H R  P a A U a U U O H H O r O  B a n a ~ c a ,  O ~ ~ C ~ ~ ~ U B ~ I O U U ~  6onbrrrofi B e p T U K a J I b -  
~ b l i  r p a A U e H T  T e M n e p a T y p b I  B O 3 A y X a  U K O A B ~ K T U B H ~ I ~ ~  I l e p e H O C  T e n J I a  I4 B n a -  
r M  E) B e p x m i e  cnox ~ponoc@epb~ .  B p e 3 y n b ~ a ~ e  n p o r p e B a H u n  n o n c T u n a m -  
lrlefi IIOBepXlIOCTM N y C M n e H N R  KOl!BeKUUU B b I n a A a e T  3 I l a s U T e J l b H O e  K O n U s e -  
CTBO BHYTPUMaCCOBblX  O C a n K O B ,  O C O ~ ~ H H O  B ~ O P H O ~ ~  rIaCTW C ~ B ~ ~ H O ~ O  1.1 

n p u n o n ~ p ~ o r o  Ypana u B 3aypanbe. 
B 3aypanbe n e T o M  npeo6nanaro~ s e T p b I  c e o e p o - ~ o c ~ o s ~ o r o  H a n p a n n e -  

HNR. 5 0 J I e e  P e A K N e  IO>KHbIe M I O r O - 3 a n a A H b I e  B e T p b I ,  n p H H O C R ~ H e  KOHTUHeH.  
~ a J I b H b l f i  ~ p 0 n l l q e ~ K U f i  B O 3 n y X ,  C B R 3 a I I b I  C ~ ~ P M ~ ~ C K M M W  M a K C U M Y M a M U ,  ABU- 
x y u n M u c n  K BOCTOKY OT Ypana no a a n a n ~ o f i  nepuaepua  3anan~o-Cu6t ip-  
C K O ~  HU3MC!HNOCTN. 



Mexny J IeTHNMN U H K J l O H a M U  H a  T e p p U T O p N I o  p a i i 0 H a  3 a X O A R T  a H T N q N K -  
JIOHbI. Ha~6onee  s a C T b 1 M N  H a n p a B J I e H U R M H  HX ny~el?  RBJIXloTCR J I eTHRR no- 
J I H p I i a R  O C b  U n u s 6 e p r e ~  - n - O B  I < ~ H H H  - B ~ ~ X I I R R  rIes0pa N J l e T H n R '  y n b -  
T p a n o z l s i p l i a R  o c ~  K a p c ~ o e   ope - E a i i ~ a p a u ~ a ~  ry6a - B ~ P X H R R  Bwurepa. 
B a H T H U I l K J I O H a X  3 a X O n H T  C C e B e p a  a p K ~ N s e c K P i 8  BO3AyX,  u M e l 0 l r l U i i  6onbruym 
I I p O 3 p a s I l O C T b ,  C p a B H k i T e J l b H O  HM3KylO T e M n e P a T Y P Y  U n 0 H U X e H H y l o  a6co- 
J I l o T H y I O  B n a X H O C T b .  ~ H K J I O H N ~ ~ C K ~ R  & e R T e J l b I l O C T b  B T e n n b l f i  n e p k i O A ,  no 
C p a B I l e H N l o  C XOJIOAHbIM, 3 a M e T H O  ocna6neaa, XOTR MHTeHCMBHOCTb B b I n a A e -  
HUH OCaAKOB B J I eTHI l f i  l l e p l l O A  3 I l a q U T e J l b H O  BbILLIe, 9 e M  B ~ N M H N ~ ~ .  Bec~oii  
u o c e H b m  n p o M c x o A N T  n o c T e n e H H a R  3 a ~ e ~ a  OAHNX ~ P O U ~ C C O B  A P Y ~ N M N  B 
c ~ ~ 3 l . r  c ~ l s ~ e t i e ~ s e ~  n 0 n 0 X e H k i i i  6apusec~ux  noneii. 

Y p a J I b c K U i i  x p e 6 e ~  O K a 3 b I B a e T  3 H a s H T e n b H O e  ~ 0 3 A e l " l c T B U e  H a  B 0 3 A y U l H b l e  
T e s e H M R  N @POHTLI, IIpOXO,QRll(Ue no p a f i o ~ a ~ ,  n p U J l e r a 1 O ~ N M  K H e h i y  [264]. 
 TO C I < a 3 b I B a e T C R  n p e X A e  B C e r O  H a  yBeJIMYeHMM C K O ~ O C T ~ ~ ~  BO3AYUlHblX T e -  
z ~ e ~ k i f i  H a A  Y p a n 0 ~ .  I ( p 0 M e  T O r O ,  Y p a J I b c K N f i  xpe6e.r B b l 3 b l B a e T  0 p 0 r p a @ N -  
r I e C K U e  OCaAKM I i a  3 a n a A H O h l  CKJIOHe, H e  C B R 3 a H H b l e  C @ P O H T ~ M U .  OIIH M O r Y T  
B 0 3 H N K a T b  n p N  o I I ~ ~ A ~ J I ~ H H o ~ ~  6apusec~oh  CPiTyaUHN,  K O r A a  H a &  T e p p H T O -  
puefi p a 8 0 1 l a  CTaUMOHHPYIOT O T P O r I i  C U ~ U ~ C K O ~ O  a H T M U U K n O H a .  O p o r p a l $ N s e -  
C K A e  OCaAKM H a  3 a n a A H O M  C K n O l l e  Y p a J I a  6onee NHTeHCUBHbl ,  9 e M  H a  BOC- 
T O s H O M ,  K a K  B X O J I O A H ~ I W ,  T a K  N B ~ e I I J I b 1 f i  n e p N O A b 1 .  ~ T U M  ~ ~ ' ~ R C I I R ~ T C R  H a -  
au sue  M O U H O ~ O  C I I e x H o r o  n o K p o B a  B s a n a n ~ o i i  r o p l l o f i  nonoce Ypana, T o r n a  
K a K  B O C T O q H e e   TOR IIOJlOCbI C H e r a  r O p a 3 A O  M e H b U l e .  

P a c c ~ a ~ p u ~ a e ~ a s i  T e p p m o p u R  Ypana nexu-r B n ~ y x  K n w M a T u s e c K u x  
n o R c a x .  C e s e p ~ a ~  s a c n  n o n n p ~ o r o  Ypana pacnonoxeea B ~ T J I ~ H T U ~ ~ C K O ~ ~  
o 6 n a c ~ u  C ~ ~ ~ ~ K T H ~ ~ C K O ~ O  n o s i c a ,  m X H a R  r I a C T b  ~ O ~ R ~ H O ~ O  Ypana u npki- 
I I o J I R ~ H ~ I ~ ~  Y p a J I  - B B O C T O ~ ~ I ~ O ~ ~  n o ~ o 6 n a c ~ u  ~ T J ~ H T H K O - ~ ~ K T N ~ ~ ~ C K O ~ ~  o6nac- 
TN y M e p e H l i o r o  n o s i c a .  r o p ~ a n  sac-rb C e ~ e p ~ l o r o  Ypana u npuypanbe  BXO- 
A R T  B CeBePO-BOCTOqHyIO n 0 ~ 0 6 J l a ~ T b  ~ T J I ~ I ~ T B K O - K O H T N H ~ H T ~ J I ~ H O ~ ~  J I ~ c H o ~ ~  
06nac~ki y~epesnloro n o R c a ,  B 3aypanbe - B cenepsym 13 mx11y10  no~o6nac-  
T U  K O H T U H ~ H T ~ ~ ~ H O ~ ~  J I ~ c H o ~ ?  ~ ~ ~ ~ A H O - C U ~ U ~ C K O ~  0 6 n a c ~ u  Y M e p e H H O r O  
nonca [I2]. 

P a c n p e ~ e n e H N e  OCHOBHblX 3 J I e M e H T O B  K J I N M a T a  T e C H O  C B R 3 a H O  C U U P K Y -  
JIRUUOHHbIM P e X U M O M  Pi o ~ o I ' ~ ~ ~ $ I ~ ~ ~ c K u M H  O C O ~ ~ H H O C T ~ ~ M U  T e p p U T O p N U .  
q ~ 0 6 b 1  BbIRBMTb U 3 M e H e H N e  MeTeOpOJ lOrMqeCKNX 3 J l e M e H T O B  I I p H  I IOAXOAe B 0 3 -  
A y U H b I X  M a C C  I< Y p a J I y  C 3 a n a A a ,  1 l e o 6 x o n ~ ~ o  P a C C M O T p e T b  B KJ INMaTHYe-  
CKOM OTHOUleHUU 6onee o 6 m ~ p ~ y m  T e p p M T O p M l o  K 3 a n a A y  OT x p e b ~ a ,  Y e M  K 
BOCTOKY OT H e r o .  

~ Y T ~ M  COnOCTaBJ l e I lNR OCHOBHbIX 3 J l e M e H T O B  K J I U M a T a  Y p a J I a  U n p U J I e -  
r a l o U N X  P a B H M H  M O X H O  ~ a ~ 6 o n e e  O T ~ e T J I N B O  O n p e n e J l U T b  O C O ~ ~ I I H O C T ~ ~  KJIH- 
M a T a  Ypanbc~oro  x p e 6 ~ a  u ero 3~ase111ie K a K  ~ n u ~ a ~ o p a s n e n a  M e x n y  n p u -  
y p a n b e M  u 3 a y p a n b e ~ .  C 3~0fi u e n b l o  BLIJIU U C ~ O J I ~ ~ O B ~ I ~ ~ I  M e T e o p o n o r u s e -  
C K H e  A a H H b I e  3a 2 7 - n e T H u f i  I l e p M O n  (1935-1961 rr.) CTaHUWRM K 3 a n a A y  
O T  J'paJla: H a p b R I l - M a p ,  Y c T b - u u J I b ~ a ,  C ~ I K T ~ I B K ~ P ,  B O P K Y T ~ ,  Y c T b - u y r o p ,  
Y e p n b ~ ~ l b  M K BOCTOKY OT Ypana: Canexapn, C a p a l ~ n a y n b ,  M B A ~ J I ~  u A ~ n e p -  
M a ,  p a C n 0 J I O X e H H a R  I I a  n o 6 e p e x b e  I < ~ ~ c K o ~ o  MOpX.  M3 r O P H b I X  ~ ~ a H 4 l l f i  
MCI lOJ Ib30BaJ IMC b  M a T e p U a J l b I  ~ a 6 n m n e ~ u i i  no MeTeOCTaHq14HM Pafi-M3 I3 
B e p x ~ u i i  u y r o p ,  a T a K X e  A a H I l b I e  ~ e ~ e ~ ~ ~ a l f q ~ i f i  ~ O J I R ~ H O - Y ~ ~ J I ~ C K O ~ ~  3KC-  
n e n w u u M  E. X a n a ~ a  u n n a ~ o  UTAH. Y ~ C T M ~ M O  ~ c n o n b 3 0 ~ a n ~ c b  T a m e  
A ~ H H L I ~  M ~ T ~ O C T ~ H U U ~ ~  E n e q ~ a n  B s a n a n ~ b ~ x  n p e n r o p b s i x  n o n s i p ~ o r o  Ypana 
u n o n ~ p ~ l b r i i  Ypan B n o n u H e  E n e u ~ o - C o 6 c ~ o r o  nepesana. 

B p e 3 y n b ~ a ~ e  o 6 p a 6 0 ~ ~ a  M a T e p a a n o B  n e p e s u c n e H H b l x  Bb1,lme c ~ a i ~ u u i i  
6b1na C O C T a B n e H a  K a p T a - C X e M a  OCHOBHbIX 3 J I e M e H T O B  KJ IS iMaTa :  T e M n e p a T y p b I  
B G S A Y X a ,  O C a n K O B  H P O 3  I IOBTOPReMOCTM H a n p a B J l e H N R  B e T p a  3a X O J I O A H ~ I ~  H 
~ e n n b l f i  n e p M O A b I  ( ~ u c .  17). B r O p H 0 f i  o 6 n a c ~ u  Y p a J I a  M 3 0 T e P M b I  XOJIOAHOrO 
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Plic. 17. Pacnpe~eael~ne ootroolib~x hieTeosne>1el~.ros u cs3uep~oii wcrn Ypa.la n r{a npxle- 
ramunx PilBHnHaX 

I - U ~ O T ~ P M ~ I  rennoro nepnona. 2 - 1130~epubl xononrloro nepeona, 3 - po3b1 UeTpo~ T ~ I I . T O ~ O  neplroan. 
4 - p03b1 DetpoB xononrloro nepriona, 5 - cyuMa ocanKoe rerr.loro nepnona, 6 - cyuua ocanlton xo.lon- 

noro nepwona. 7 - rparlwqa ropllofi tcacT11 Ypana 

U T e n J I O r O  n e p U 0 A O B  I l p O B e A e H b I  no C P e A H M M  B b l C O T a M  C YYeTOM B e p T M K a J I b -  

H o r o  T e M n e p a T y p H o r o  rpanuema C o o T B e T c T B y I o u e r o  nepuona, a H a  pansu-  
H a X  - U H T ~ ~ ~ O J I ~ I ~ U ~ ~  T e M n e p a T y p b I  B O 3 A y X a  M e X A y  COCeAIIUMI1 C T a l l U U R M U .  

O c a n ~ u  noncsw-rarm K a K  c p e n H u e  C Y M M ~ I  3a 2 7 - J I ~ T H U ~  nepuoA 11a6n1one~ufi 
(C 1935 no 1961 r.). P 0 3 b 1  B e T P O B  n O C T p O e H b 1  I l a  oCHOI3aIll1M c p c , ~ f l e f l  IIODTO- 
P R e M O C T N  B e T P O B  3.9 ~ 0 J I 0 ~ 1 l b l f i  U ~ e n J I b l f i  n e P U O A b 1 .  

I l p s  0 6 p a 6 0 ~ ~ e  M a T e p u a n o R  11a6n1one~uii B b I n e n e r I b r :  x o n o n ~ ~ i i  nepcron 
C O K T R ~ P R  no a n p e J I b ,  c o ~ n a n a ~ o u u k  C I l epMOAOM a K K y M y J I R U l 1 U  H a  n e A H U -  

K a X ,  ~ e n J I b 1 2  n e p U O A  C NIOHR n0  C C H T R ~ P L  ( ~ ~ P M O A  U H T ~ H C N B I ~ O ~  ~ ~ J I R U U M  H a  



J ~ ~ A H N K ~ X )  ki n e p e x o ~ ~ b ~ f i  B ~ C ~ H H M ~ ~  nepHOfl-  Mah, C O O T B ~ T C T B ~ I O ~ H ~ ~  IIa 
rore p a f i o ~ a  TennoMy nepuony,, a H a  cesepe - xonoAHoMy. Ocer~~iero nepe- 
XOflHOrO nepMona H e  BblAeJIeIfO, TaK I < a K  B KOHUe C ~ H T R ~ P ~  - HatIaJle O K T R ~ P R  
~a6~110naeT~R AoBonbHo p e s ~ n i i  nepexoa OT Tennoro nepwoaa K xononsosly. 

Pannaunon~brii pexuM 

Hau6onee CeBepklan YaCTb YpaJIa HaXOnUTCR 3a nO.rlRPHbIA1 K p Y r O M ,  
nosToMy 3Hhl0A a ~ e c b  6blsaeT nonnpHaR HOW,, a ne-rohf conllue He 3axonur 
3a TOPNSOUT. ~ ~ o ~ ~ o J I X M T ~ J I ~ I I O C T ~  C O J I I e Y H O r O  CIlRHNR B 3aypa~rbe H B ~ P M -  
ypanbe n O s T H  OnkII4aKOBa U MeHReTCR He3HaYNTeJlbHO C CeBepa Ha lor. T ~ K ,  
323 1961 r. no AaHHbIhl paI3HkilIIlbIX ~ I ~ T ~ O C T ~ I I U N ~ ~  O H a  C O C T a B J n n a  1500- 
:600 xnc. B ropax ~ w c a o  qacou conseworo C H R H M ~  y;MeilbruaeTcn w 3a 1961 r. 
no nat1IibInl Me~eoc~allsufi  Pafi-M3 ki B ~ ~ x H M ~  Uyrop panHmocb Bcero 
1350.  TO nOATBepXAaeTCR TaKXe AaHHbIMH hIeTeOCTaH4NM ~ J ~ T O  MrAH 
3a 1959-1 960 ki 1962 rr., me CpeAHRR np0AbnXHTeJlbHO~~b COnHesIIOrO 
CMRHHR COCTaBJReT 1370 ~taclzod. C ~ ~ A H R R  Ilp0A0flXkiTeJIbHO~Tb con1le~Horo 

curirIcrn no MeTeocTaIiuuH 6. X a n 2 ~ a  3a nepwon 1958-1962 rr. 6blna paBHa 
1130 [lac B ron, HO sTa BenIiqHrfa FIBHO npeyMeHbuleHa B B ~ A ~  s ~ a s ~ ~ e n b ~ o i i  

~ ~ K P ~ I T O C T H  ~ O P U ~ O H T ~  c Iora w cesepo-3anana. 

O6uee yMeHbrueiine npononxuTenbHocTn conHesHoro CURHNR B r o p ~ o a  
06nac~ki YpaJIa ~ ~ ' ~ R C H R ~ T C R  YBeJIHYeHNeM O ~ J I ~ ~ H O C T H  Ilan ropaMu no 
cpasHeHIuo c n p u y p a n b e ~  M 3 a y p a n b e ~ ,  YTO B cnom osepenb 3aBUCNT OT 
UI1PKYJIR4MN ~ T M O C @ ~ P L I .  B ~ a 6 n .  5 npMBeAeHbl AaHHbIe C O C T a B n R I O ~ k i X  pa- 
A k i a I l ~ ~ ~ l ' l ~ r ~  6 a n a ~ c a  no HeKOTOPbIM MeTeOCTallUMnM [27] Pi AaHHbIe MeTeO- 
c ~ a ~ u u h  nonnp~o-Ypanbc~<oii  sKcnenuuuu. 

C y M M a p H a R p a A ?i a U N R ( Q ) .  O C H O B H ~ R  3aKONOMePHOCTb PaCIlpe- 
~ e n e ~ 1 . t ~  C Y M M ~ P H O ~ ~  p a n ~ a u u ~  no Teppmopwn - ynenuseme ee c cesepa 
H a  lor. B npnypanbe n rOPIlbIX AonuHax Ypana KonusecTno noc~ynamueii 
Q B cpenHeM 3a roA H a  3-4 ~tcanlci l l~ Memrue, seM B 3 a y p a n ~ e .  H e ~ o ~ o p o e  
YMeHbUJeHMe Q no OTHOLUeHMlO K rOPHLlM AOJlNHaM H ~ ~ J I I O A ~ ~ T C R  TaKXe Ha 
BLICOKMX nnaTo (CM. ~ a 6 n .  5 ) .  3 a  ~ e n n b ~ f i  nepwon c y ~ ~ a p ~ o i i  paanauufi 
n0cTynae-r BABoe 6onbrue, reM 3a xononsb~ii, npuqeM 3aypanbe nonysaeT 
npwMepHo H a  4 ~ i c a n / c d 6 0 o n u e ,  
qeM npsypanbe. B rennwii nepn- "s 
O& Q yBefllrYMBaeTCR C CeBepa H a  
lor He3IIa9MTenbHO. B ~0Jlon~blf i  ne- l 4  

pMoA B IIpuypanbe u 3 a y p a n ~ e  He  12 

H ~ ~ J I I O A ~ ~ T C R  Pa3HOCTU B IlpHXOAe 10 

Q, a c cesepa K mry oHa ~ 0 3 p a c ~ a -  
eT Ira 4 t c l i a n / c ~ ~ .  Ha PMC. 18 npn- 
senell ro~onoii XOA Mt3CRqlibIX CYMM 
COCTaBJIRlOI4HX p a ~ ~ . r a u u o ~ ~ o r c  6a- 4 
naHca iia I 7 o n n p ~ o ~  Ypane 3a 

1959 r. 
MaK~NMajlblla~ CpeAHeMeCrIvHan O 

BHTellCUUHOCTb Q IlO hleTeGCTa!JUuiI 
E n e u ~ a n  o ~ ~ e s e ~ l a  B Mae 1958 r. M B C R U ~ ~  
(12 ync 30 f i r & ) .  A6~0J l l0~~bl f i  M a K -  
C H ~ I Y M  Q, H ~ ~ ~ I O A ~ B L U M ~ C ~  H a  M e -  PHC. 18. ro2onofi xoz MecRrirm CYMH C Y ~ I -  

TeocTaHuiju E, X a n a ~ a  9 Man ~ n p l ~ o i i  paxnauulr Q, npnqroii c o n ~ ~ e s ~ o i l  pa- 
1961 r., paneH 1,34 KKan/C-2. .!lNallnH s' w pa9na~nOHI1OrO 6anm:a B 

npw 06nas1ioc~w 812 Ac, Sc. Haw- nonnpltov Ypane sa 1959 r. 
MeHbUIaR CPCnHeMeCnYHaR C4'MMa Cn.~om~an Kplloas - CT. EneuKon, nYHKTllP11afl- 

Canexapn, m r p n x - n y l r ~ ~ u p ~ a n  - 6. XanaTa 
Q no B C e M  CTaH4lIRM Te!lPIITOPBH 
oTMese1la n ne~a6pe .  Ha ccBepe 
TeppNTopHw oHa p a m a  Hynm, a 1ia lore (no AaHHblM ~ ~ ~ e o c ~ a ~ i u ~ ~  
~ e ~ b )  B CpeAHeM 3a ~ e ~ a 6 p b  COCTaBnReT 0 , s  ~ ~ a n l c ~ ~ .  

4* 52 . 



cOcTaMSll0~He pW~HOHHOr0 banasca, I C K ~ A ~ C * ~  1' T a 6 n ~ u a  5 

Mecnqbl Xonon- 
M m p o n o r ~ s e -  nepwo~  11a6- Bug pa- I Tennuit . 

CKaR CTallqHSI nlIJAeHHX AUaqllH 

3 a y p a n b e  
Canexap~ . . . 

M ~ ~ e n b  . . . . 

'* A a ~ l l v e  aKTnHoMerpnsecKHx ~a6nm~elteB no MereocranqnstM 6. Xa~ara  n nnam HTAH norrysenv nomprro-Ypanbc~oit rnnqwonomsec~oR s ~ c n e ~ n q ~ e R  H n y 6 n n ~ y m ~ c ~  onepsue. Kyp- 
C H ~ M  naxlv s ~ a s e ~ l n n  pamaqnonnoro 6ana~ca. sjoccrauoanesimoru ~~rrpno.nnqm& B ronoBoM x o ~ e  no ~ e ~ e o c r a ~ q n i ~  Canexap~. 

H a 6 m ~ e ~ m  aa 1958 r. a* a aa 1x1 r. 4. a sa 1957, 1961 rr. 

1957-1959 

1959 

1957-1959 

Q 
D 
S ' 
A,, % 
B~ 
B 
Q 
D 
S' 
A,, 96 
B~ 
B 

0,2 
0 , l  
0 , i  
80 

0,0 
-1.4 

0,8 
0,6 
0,2 
80 

0,2 
-0,9 

1,3 
1,0 
0,3 
82 

0,2 
-193 

2,3 
1,4 
0,9 
81 

0,5 
-0,7 

5,6 
3,4 
2,2 

80 
1,2 

-190 
6,7 
3,5 
3,2 
78 

1,5 
-093 

10,7 
6 , l  
4,6 

70 
5,O 
090 
9,7 
4,8 
4,9 
46 

5,3 
3,4 

16,O 
6,7 

'3; 
12,7 
895 

14,s 
6,5 
7,8 
21 

11,2 
890 

13,4 
8 , i  
5,3 
35 

8,9 
476 

I2,O 
6,3 
5,7 
23 

9,3 
6,4 

15,O 
7 , l  
7,9 
17 

12,3 
999 

15,O 
6,8 
8,2 
22 

11,6 
892 

9,4 
5,5 
3,9 
21 

4 
497 

10,9 
5,6 
5,3 
22 

8,5 
5,4 

0,4 
0,3 
0,1 
80 

0 , l  
-171 
I,I 
0,7 
0,4 
57 

0,3 
-1,O 

3,8 
2,6 
1,2 
20 

3 1  
176 
5,5 
3,4 
2 , l  
22 

4,2 
292 

0,3 
0 , l  
0,2 
79 

0,O 
I 

0,5 
0,3 
0,2 

79 
0 , l  

-1, l  

2,8 
1,l 
0,7 
62 

O,7 
-091 

2,6 
I 
0,9 
45 

1,4 
0,O 

77,9 
42,l  
35,9 

54 
51,6 
2390 
81,4 
41,6 
39,8 

48 
54,l 
29,6 

20,3 
12,l 
8,2 
76 

7,2 
6 . 3  
23,7 
13,O 
10,i 

67 
9,3 

-096 

44,2 
21,9 
22,3 

20 
35,5 
2497 
45,7 
22,3 
23,4 

22 
35,5 
2378 



~ P R M ~ R  C o n H e s H a R  p a n u a s a n  (S ' ) .  Cpen~ue ronosb re  senusu- 
Mbl S' BeCbMa Pa3JIN'IHbI B rOpaX Pi Ha npUJIeraWLLlUX PaBHMHaX. H a  BbICOKUX 

nnaT0, no AaHHbIM MeTeOCTaHQUki ~ J I ~ T o  MTAH, S' MeHbUle, seM B npki- 
ypanbe u 3aypanbe, cooTneTcTseHHo Ha 2 u 6 i c i c a n l c ~ ~  -2od. C cesepa Ha 
)Or IIPMXOA S' 3a TOA B03paCTaeT nOIITM Ha 4 i c I C a A / c M 2 .  B XOJIOAHLIR ne- 
puoa cyuecTueHHoro p a 3 n u s u ~  B npuxone S' B Ilpuypanbe u 3aypanbe He 
H ~ ~ J ' I I O A ~ ~ T C H ;  BeJIUsUHa ee He3HarIUTenbHa M 3a CeMb MeCR4eB COCTaBJlReT 
Bcero oKono 25OJO OT rono~of i  C Y M M ~ I .  C ceBepa Ha mr S' ynenusunaeTcn 
npHMep110 Ha 3 f C i c a A / c M 2 .  B rOpaX, B CBR3M C 6onee ~ J I o T H o ~ ~  o ~ ~ ~ L I H o c T ~ I O ,  
npUXOA S' MeHbUe, lreM Ha OKP~XaIOUIMX PaBHUHaX, Ha 2 K K U A / C M ~ .  

3 a  ~ e n n b ~ f i  nepuon ~ a 6 n 1 o n a e ~ c ~  cyuecTneHHaR p a 3 ~ u s a  B npuxone S' 
Mexny n p u y p a n b e ~  u 3 a y p a n b e ~ .  B 3aypanbe 3a ~ e n n b ~ i i  nepuon S' no- 
cTynaeT 6onbme, seM B npnypanbe Ha 3 i c t c a n l c ~ ~ .  B ropax u npuypanbe 
IIpllXOA S' nOsTU OnHHaI<OB. C CeBepa Ha lQr S' YBeJIMqHBaeTCn He3HaYM- 
TenbHO. . 

B ceneplloii sacsu p a i i o ~ a  MaKcuManbHaR cpenHeMecRsllag uenusma S' 
~ a 6 n m n a c ~ c n  B 1110ne, a B mx i~o i i  - B umHe, YTO noAqepKuBaeT 6onbmym 
I<OHTNHeHTaJIbHOCTb KnMMaTa B I O X H O ~ ~  gaCTM p a i i o ~ a .  M a l i c u ~ a n b ~ a n  UH- 
TeHCMBHOCTb St ,  I ~ ~ ~ J I I O A ~ B U ~ ~ R C R  Ha MeTeOCTallIl11U E. X a ~ a ~ a  12 MIOIIR 
1961 r. B 12 y a c  30 m u H  B RCHYIO norony, AocTurna 0,94 i c a n l c ~ ~ .  M U M  npu 
BbICOTe COJlHUa 4d0, rlT0 COCTaBJlReT 76% QT M ~ T ~ o ~ o J I o ~ u ~ ~ c K o I ?  C O J I ~ I ~ ~ H O ~ ~  
~ O C T O R H H O ~ ~  (1,8 K U A / C M ~ .  M U H ) .   TO IlOATBePXJlaeT BblCOKYIO np03paY- 
IlOCTb ~ T M O C @ ~ ~ ~ I  B rOpaX. 

P a c c e n ~ ~ a n  c o n H e s H a R  p a n u a u u R  (D).  B r o p ~ o i i  0 6 n a c ~ u  
cpenHRR rOAOBaR c y m a  D Ha 5 i c i c a n l c ~ ~  6onbme, seM B npuypanbe,  u Iia 
7-8 i c u a n l c ~ t ~  6onbrue, seM B 3aypanbe. B 3aypanbe ~ a 6 n m ~ a e ~ c ~  11e31ia- 
suTenbHoe (Ha 2-3 t c i c a n l c ~ ~ )  ysenuseHue rono~o i i  CYMMLI D c ceBepa Ha 
mr, npuseM B x o n o n ~ b ~ i i  nepu0.u 3~01-o yaenulrel-lusl. nosTu He H ~ ~ J I I O A ~ ~ T C R .  

3 u ~ o i i  B ropax D 6onbme, seM Ha npuneralouux paBHuHax, npuMepHo Iia 
2 t C l c a A / c M 2 ,  lIT0 0 6 ' b R ~ l l H e ~ ~ n  YBeJIMrIeHMeM O ~ J I ~ Y H O C T I I  IIaA rOpaMU, YMeHb- 
m a ~ o u e i i  npRMym conHewiyIo panuaswm. 

B ~ennbli i  nepuon pacnpeneneaue D no TeppuTopMu 6onee paBHoMepHo 
1.1 s e n u s m a  ee cocTannReT OT 21 no 23 i c i c a n l c ~ ~ .  M a ~ c u ~ a ~ r b ~ l a ~  cpenae- 
MeCRqHaR UHTeHCMBHOCTb D, H ~ ~ J I I O A ~ ~ M ~ R  Ha MeTeOCTaHQUU E n e s ~ a n  B Mae 
1958 r. B 12 W C  30 M U H  PaBHRnaCb 0,56 l C a A / c m 2  M U M .  

f l  0 r A 0 I4 e ll H a R p a A N  a q Pi R (BK). Hau60nbmero 3Ha9eHZIR BK 
AocTuraeT B 3aypanbe, m e  cpenrinn ronooan cyMMa ee ysenusunaeTcR c ce- 
sepa  Ha mr OT 52 no 54 i c t c a n l c ~ z .  B npuypanbe  BK enna AocTnraeT 50, 
a B ~ O P H O ~ ~  O ~ J I ~ C T I I  - JINUb 40 I C K U R I C M ~ .  Y M e ~ b u l e ~ u e  ~ O ~ J I O U ~ H H O ~  pa- 
ANaUIlH B rOpaX O ~ % R C H R ~ T C R  6onee ,QnkiTeJIbllbIM 3aJIeraHUeM CHeX<HOrO no- 
Kposa no cpamesum c n p n y p a n b e ~  n 3 a y p a n b e ~ .  B Mae B ropax ewe ne- 
XMT r n y 6 o ~ o k  cser ,  a B 3aypanbe 011 y x e  c-rasln. 

B x o n o n ~ ~ b ~ i i  nepuon BenusuHa no rnowea~~o i i  panuasuu cpaBHuTenbHo 
HeBeJINKa I.I 3aBNCUT B OCHOBHOM OT IIPMXOAa C Y M M ~ P H O ~ ~  PaAHaUIIM. ~ O A -  
C T H J I ~ I O ~ ~ ~ ~  IIOBepXHOCTbIO BCloAY RBJIReTCR C H ~ X H ~ I ~ ~  nOKpOB, anb6eno KO- 
TOpOrO MeHReTCR OT 66 A 0  76% B 3aBHClrMOCTM OT COCTORllLiR nOBepXHOCTU 
cHexHoro noKpona. B npuypanbe u 3aypanbe nornoweasan panuasucl. pan- 
Ha oKono 8 t i i c a n / c m 2 ,  B r o p ~ o i i  o 6 n a c ~ u  -4-5 i c i c a n l c ~ 2 .  C nblco~oil Be- 
nwsma  n o r n o u e ~ ~ o i i  panuauuu yMeHbmaeTcrr. 

B ~ennbl i i  nepuoa nornolueHHan panwasun B ropax c0cTasnRe-r o ~ o n o  
30 ~ t c a n l c . w 2 ;  oHa MeHbme, seM B npuypanbe u B 3aypanbe cooTseTcTseHno 
Ha 3 u 6 t c i c a n l c ~ 2 .  Ejonbma~ cyMMa ~ o ~ J I o I ~ ~ H H o ~ ~  panuasuu B ~ e n n ~ l i i  ne- 
pwon otiycnosneaa ~ a n o i i  o ~ p a x a ~ o w e i i  C ~ O C O ~ H O C T ~ I O  (anb6eno) nOACTH- 
namuefi nonepxsocTu, KoTopaR B cpeAHeM no TeppuTopwu p a m a  oKono 20°/0. 

A Jl b 6 e A 0 ( A K  ). B CPeAHeM 38 rOA AK BeCbMa 60nbmoe, TaK KaK Tep- 
PUTOPUR 3HaYliTeJIbHYIO saCTb rOAa nOKpbITa CHerOM. 3 ~ ~ 0 i i  anb6eno BcmAy 
COCTaBJIReT OKOJIO 80°/0. B OTAenbHble AHU, KOrAa Ha TIOBepXHOCTH CHeX- 



H O ~ O  noKpoBa non ~ o s n e i i c ~ s u e ~  seTpa 06pa3yro~cn s a c ~ p y r ~ ,  aJIb6eno npn 
HN3KOM CTORHUM COJIHUa MOXeT AOCTUraTb 95°/0 I1 6onee. 

P a A M a u ti o H II b~ fi 6 a n a H c (B)  . B ropax Ypana p a A u a u ~ o ~ ~ ~ b ~ i i  6a-  
naHC M3YqeH OrleHb cna6o. MaTep~aJIbl ~a6n1one11ufi MMeIOTCR J I N U l b  no OT- 
n e . n b ~ b 1 ~  C T ~ H ~ U ~ M  ( E n e u ~ a n  ti C a n e x a p ~ )  3a 1959 r. B ropax Ha MeTeo- 
CTaIluFiH E. XaAaTa IlpOBOAunUCb TOnbKO 3~H30AUYeCI<Me H ~ ~ J ~ I O A € ! H M R  3a pa- 
,4MauUOHIIbIM 6 a n a 1 1 ~ 0 ~ ,  no KOTOPblM 6~131.1 BOCCTaHOBJIeHbI rOJIOBbIe U Ce- 
~ O I I H ~ I ~  CYMMLI B ( ~ a 6 n .  6). B 3aypanbe ronosax cyMMa B ~ o s p a c ~ a e ~  c 
cesepa Ha Ior Ira 7 l c t c a n / c M 2 ,  nocTuran: Ha lore 30 l c r c a n / c M 2 .  B npuypanbe  
rononaR cyMMa B Ha 5 ~ l c a n / c ~ 2  bonbme, seM B 3aypanbe, a B ropax panna- 
11~0ll1lb1fi ~ ~ J I ~ H C ,  no NallHbIM hleTeOCTalIUMM 6. XanaTa, 3HasMTeJILHO MelIb- 
rrre, YeM Ha npMneraroIiiMx pasIruHax (CM.  ah. 5). 

B xononlrblii nepuon nnn Bcex c~asuwfi  xapaKTepeH o ~ p ~ l u a ~ e n b l ~ b ~ i i  pa-  
n~?au~?ost~l,rfi 6a~lal1c. H a ~ 6 o n b r u a ~  noTepn Terrna nonc~ldna1oLqefi nonepx- 
I-IOCTLIO H ~ ~ J I I O A ~ ~ T C > I  B 3aypanbe ( C a n e x a p ~ ) ,  m e  oTMeqeHa IIaMMeIIbruan: 
cyMMa B 3a xonoaebrfi nepuon. B npuypanbe  B ~ I I ~ Y U T ~ J I L I I O  miuIe, seM B 
3aypaJIbe, q T 0  ~ ~ ' ~ R C H R ~ T C R  Goi~b~uefi O ~ , I ~ Y H O C T ~ I O  B npkiypanbe, B pe3y.lb- 
TaTe K O T O P O ~ ~  NIITeHCMBHOCTb ~ @ @ ~ K T M B H O ~ O  U3JIYYeHNR n0fl~~M.'Ia10I4efi no- 
BepxlIocTbIo n n p ~ l y p a n b e  s a ~ e ~ ~ i o  ocrra6jrne~cn, a B y 1 3 e n ~ q w ~ a e ~ c ~ .  

B ~ e n n b ~ f i  nepMon nn@@epe~lu~rauun panwaukiollrloro G a n a ~ ~ c a  no n p u -  
YpaJIbIO M 3aypaJIb10 He3HaqMTeJIbIIaR U CyMMa B COCTaI3JIReT OKOJIO 
25 i c l c a n / c M 2 .  B r o p ~ o i i  qacTM Ypana cyMMa B 3a ~ e n n ~ ~ f i  nepMon cyuecTBea- 
HO MeBbLIIe, YeM B npenropbnx, q T 0  CBR3aHO C 6onbmeR O ~ J I ~ ~ H O C T ~ I O  B r0- 
pax M 6onbrrreii ITOBTOpneMOCTbIO YMCJla ~ H e f i  C TyMaIIaMN. 

H a  n o n n p ~ o ~  N ~ P M ~ O ~ R P H O M  Ypane ronosan. a a ~ p a ~ a  Tenna Ha scna-  
peawe cocTasnneT oKono 10 K I C ~ A I C M ~  [329], a B I O X H O ~ ~  s a c m  C e ~ e p ~ o r o  
Ypana - 13 i c l c a n / c M 2  13241. O c ~ a s m a ~ c ~  .OT panuauwotIHoro 6 a n a ~ c a  npu- 
xonHan: s a c n  Tenna XneT Ira ~ y p 6 y n e r r ~ ~ b 1 i i  ~ e n n o o G ~ e r r  Meway noAcTIjna- 
IOLqefi IlOBepXHOCTbIO M a~Moc@epofi. 

B CBR3M C TeM, s T O  ~ ~ c c M ~ T ~ N B ~ ~ M ~ I I ?  pafi0H BbITnIIyT C CeBepa Ha lor 
Gonee, seM Ha 800 K M ,  BnMnHue 6 a p ~ r l e c ~ ~ x  noneii Ha ~ M P K Y ~ R U M I O  003- 
AYuIHbIX MaCC B Pa3IIbIX lIaCT5IX er0 TeppMTOpUM CKa3bIBaeTCR no-pa3HOMy; 

B n u R ~ u e  UCJlaHACKO-KapCKOrO MMIIMMyMa B X O J O ~ ~ N ~ I ~  nepMOn 6onbrue 
CKa3bIBaeTCH B C ~ B ~ P H O ~ ~  saCTM pafio~la, sehf B I O X F I O ~ ~ ,  rAe IIOBTOPReMOCTb 
M my6a11a UUKJIOHOB HeCKOnbKO MeHbllIe, YeM Ha CeBepe. BO BpeMH MHTeH- 
C H B H O ~ ~  U M K J I O H U ~ ~ C K O ~  AeRTenbHOCTM ~ T M O C @ ~ P I I O ~  AaBJIeIlNe M3MeHReTCn B 

Teqetwe C ~ T O K  Ha 12-15, a MI-Iorna I1a 20 ~6 M Gonee [204]. 
Bnu~11ue C M ~ H ~ C K O ~ O  MaKCMMYMa CKa3bIBaeTCR 60nbrue Ha TePFMTOPNU 

3aypanb~1,  YeM Ilp~lypanbn M roptloii O ~ J I ~ C T I T  Ypana. B TeseHtle Tennoro 

P N ~  nepMOna ~ ~ O P C K M ~ ~  MaKCMMYM B 0 3 -  
I ~ ~ ~ C T B Y ~ T  B OCHOBHOM ~a P ~ ~ O H  

/ 
Cenept~oro u npunonnp~.roro Ypana; 

100 tla nonnprl~ri i  Ypan KoHTHriewranb- 
Il Hblf i  T P O I I M Y ~ C K N ~ I  BOSAYX, CBR3aH- 

H L I ~  C BJIMRHNeM a3OpCKOrO MaKCH- 
MYMa, 3aXOnMT CPaBI-IMTe~bI-IO penKO. 

r o n o ~ o f i  xon cpenHeMecnslioro * = 
Im a ~ ~ o c a e p ~ o r o  naBneIlun m e e T  na- M e ~ R t ( b 1  

pannenbHyIo ~ a n p a n n e ~ ~ ~ o c ~ b  no 
PUC. 19. ~ O A O B O ~  X o l  CPeAH~~ecflqHoro BceM CTBIIUMRM pa601Ia, n03TOMY 
nae.leuuH BO3AyXa P 3a 25-ne~uni i  nepnox npuooAuM xon nasneIIun 3a MHOrO. tra6.~ro~e!!nR .no MeTeocTarrqnn Ca.1exap2 
( I )  u 3a 5-ne~11uii nepnon no 3te-reoz~a.r~- JIeTlluii nePMon (25 J I ~ T )  JIMmb nu 

s u n  1% X a n a ~ a  (11) o n ~ o i i  MeTeocTaHuwki C a n e x a p ~  
(puc. 19, a) .  A T M O C @ ~ ~ H O ~  AaBJIe- 





H u e  B T e Y e H U e  r O A a  N 3 M e H R e T C R  E J I a B H O .  B b l c o ~ o e  A a B J I e H U e  C MaKCUhlYMOM 
B @espane o T M e s a e T c R  B T e q e t i u e  ~ O ~ T B  B c e r o  X o n o A H o r o  nepuona, H N S K O ~  

n p u y p o s e H o  K n e T I i w M  M e c R u a M .  3 a  aocnen~nii  n n ~ u n e ~ ~ l u i i  nepuon 
( ~ u c .  19,6) ~ T M O C @ ~ ~ H O ~  A a o J I e H n e  H e  COOTBeTCTByeT  M H O r O n e T H e h l y  If M M e e T  
C ~ ~ ~ T H Y I O  H a n p a B J l e H I l O C T b .  n 0 ~ b l L L I e ~ F i e  A a B J I e H U R  3a TenJIbl f i  n e p I l O n  H no- 
H W X e H N e  3a X O J I O A H ~ I R  no C p a B l I e H U I O  C MHOrOJIeTHHM n e p N O A O M  M O X H O  0 6 % -  
R C H N T b  HeKOTOPbIM U 3 M e H e H M e M  UNPKYJIRUWN: YCMJIeHIIeM U I ~ K J I O H N ~ ~ C K O ~  
, I l eRTeJbHOCTU BNMOR U o c n a 6 n e ~ n e ~  ee JIeTOhf .   TO n p k i B 0 A H T  K yBeJ IUYeI Ik i I0  
B b I n a A e H U R  OCaAKOB B T e s e H M e  XOJIOAHOrO I l e p H O A a  11 K 6onee T e n n O M y  J l e T -  
H e h f y  nepkiony. Heo6xonu~o OTMeTkiTb,  q T O  CUJIbHOMY n O H U X e H M I 0  a T M O -  
C @ ~ ~ H O ~ O  A a B J I e H M R  B c e 1 l ~ ~ 6 p e  (CM. PHC.  19,6) COOTBeTCTByeT  MaKCWMYM 
C ~ ~ A H ~ M ~ C R Y H O ~  CYMMbI O C a a K O B  3a r O A .  

~ O A O B O R  XOA ~ T M O C @ ~ ~ H O ~ O  A a B J I e H M R  M C M e H a  ~ ~ P M ~ ~ C K N X  n 0 J I e R  B T e -  
q e H u e  rona O K ~ ~ ~ I B ~ I O T  p e r u a l o w e e  s n u m u e  H a  se~ponoii p e x n h f  B u e n o M  
no paiioey. B npuypanbe  ( C T ~ H U M R  B o p ~ y ~ a )  B ~ e s e 1 - 1 u e  x o n o n H o r o  ne- 
p l 4 O A a  ~ p ~ 0 6 J I a ~ a 1 0 I . 4 ~ ~ ~  R B J R I O T C R  B e T p b I  C I O X H O ~ ~  C O C T ~ B J I R I O ~ ~ ~ ~  
(pkic. 20). ~ O B T O P R ~ M O C T ~  C e B e p H L l X  B e T p O D  3a O K T R ~ P ~ - H O R ~ P ~  p e 3 K O  

yMel.IbLLIaeTCR N C ~ e K a 6 p R  no @ e B p a J I b  C O C T a B n R e T  MMHUMYM 3a r O A .  B KOH- 
s e  x o n o n H o r o  nepuona, B anpene, y M e m r u a e T c n  n o n T o p R e M o c T b  I O X I ~ ~ I X  
R e T P O B  N B O 3 p a C T a e T  I l O B T O p R e M O C T b  3 a n a A H b I X .  E o n b m e i i  c p e ~ ~ e f i  CKO- 
P O C T ~ I O  3a X O ~ O A H ~ I R  nepuon 0 6 n a ~ a I O ~  B e T p b I  1 0 1 - 0 - 3 a n a n ~ o 1 - o  u a a n a n ~ o r o  
~ranpannesui i .  CKOPOCT~ N X  c 0 c T a B n R e - r  8-8,5 filceic, C K O P O C T ~  B e T p a  IOXHO- 

r0 H a I I p a B J I e H U R  P a B H a  JIHLUb 6 M/c~?K. H ~ Y N H ~ R  C h f a R  &OMMHWPYeT C e B e p H a R  
C O C T a B J I H I O 4 a R ,  K O T O P a R  Y C T y n a e T  M e C T O  IOXHOR C O C T ~ B J R I O ~ ~ ~ ~  n H U b  B C e l l -  
~ ~ 6 p e .  C ~ ~ A H R R  C K O P O C T ~  cenepo-aanan~oro B e T p a  p a m a  7,5 filceic. B T e s e -  
H u e  r O A a  I O X t I b I e  B e T p b I  RBnRlOTCR OCHOBHbIMN; 3 a n a A H b l e ,  C e B e p H b I e  U BO- 
CTOYHhle  B e T P b l  no nOBTOpR.eMOCTN 3 H a s H W J I b H O  Y C T y I l a I O T  I O X H b I M  U IlOYTW 
p a B H b 1  M e X A y  co6oii. M a K c ~ h l a n b H y I O  CKOPOCTb  38 r O A  (7-7,s A/CE?K) UMeIOT 
m r o - s a n a n ~ b ~ e  u 3 a n a n ~ b 1 e  B e T p b r ,  I O I K H ~ I A  B e T e p  N M e e T  C K O P O C T ~  6 fi/ceic. 

B s a n a n ~ o h  r o p ~ o i i  nonoce Ypana, B o T n u s u e  OT llpwypanbn, B xonon- 
~ b l i i  nepuoA O C H O B H ~ I M W  RBJIRIOTCR B e T p b I  c s a n a n ~ o u  coc~asnnroueti,  n p w  
Y e M  n O B T O p R e M O C T b  I O X H b I X  B e T p O B  HeCKOJ lbKO 60nbrue, r l e M  C e B e p H b l X .  B ~ T -  
p b l  BOCTOYHbIX P Y M ~ O B  nOrlTM OTCYTCTBYIOT. H a u 6 o n b m y 1 0  C p e n I i I o I O  C K O p O C T b  
s M e m  s a n a n ~ b ~ e  B e T p b I  (6onee 12 ~ l c e i c ) .  K o ~ e s  x o n o n H o r o  nepuona xa-  
p a K T e p W 3 y e T C R  y B e J l k i s e H U e M  I lOBTOpReMOCTH C e B e p 0 - 3 a I I a A H b I X  B e T p O B .  
B M a e  3 a M e T I . 1 0  Y M e H b m a e T C R  n O B T O P R e M O C T b  3 a I I a A H b I X  B e T p O B ,  a P O n b  Ce -  
a e p ~ b ~ x ,  u ocobeeao I O X H ~ I X ,  ~ o s p a c ~ a e ~ .  B T e s e H w e  T e n n o r o  nepuona roc- 
l I O A C T B y W 4 u M k i  CTaHOBRTCR C H a Y a J l a  B e T p b l  C e B e p 0 - 3 a n a n H b I e ,  3 a T e M  C e B e p -  
H b I e  M B K O H U ~  nepuona I o x H b I e .  Ponb 3 a n a n ~ b 1 x  B e T p o n  c I l a s a n a  n e T a  no- 
C T e n e H H O  O C J I ~ ~ ~ B ~ ~ T .  M ~ K c M M ~ J I ~ H ~ F ~  CKOPOCTb  B e T p a  3a T e n n b l f i  n e p M O L t  
n p H X O A U T C R  H a  3anan~bre  B e T p b I  (6onee 8 Af/Celc). n o  n p y r H M .  p y ~ 6 a ~  CKO- 
p o c ~ b  B e T p a  3a ~ e n n b ~ i i  nepuon H e  n p e s b 1 u I a e - r  5-6 ~lcerc.  A n R  s a n a n ~ o i i  
r o p ~ o i i  n o n o c b I  Ypana x a p a r c T e p e a  spe3sbrsaii~o M a n a R  n o B T o p n e M o c T b  B e T -  
P O B  C B O C T O ~ H O ~ ~  C O C T ~ B ~ R I O L ~ ~ ~ .  B rOAOBOM a C I I e K T e  AOMUHUPYIOT B e T p b I  
a a n a a ~ b ~ e  M c e ~ e p o - s a n a ~ ~ b ~ e .  

Ann B O C T O ~ M O R  r o p ~ o i i  n o n o c b I  Ypana 3a x o n o n ~ b l k  nepuon 3 a n a a l I b r e  
B e T p b I ,  no CpaBHeHLi IO  C 3anan~of i  r 0 p H 0 f i  nonocoR, H e  RBJIRIOTCR npeobna- 
A a I O 4 U M I i .  no n O B T O p R e M O C T t r  OHM COCTaBJIRIOT OKOJIO 17O/o. 3 ~ e ~ b  r O C I m A -  
CTBYIOT roro-3anan~b1e, cesepo-3anan11b1e u c e n e p H b I e  B e T p b I  ( B  H a s a n e  
nepuona c e n e p o - 3 a n a ~ ~ b r e ,  B K O H U ~  1 0 1 - 0 - s a n a n n ~ ~ e ) .  Be~pbr  B n o c ~ o v ~ o i i  
r l e l . u e p T u ,  T a K  x e  K a K  M B s a n a n ~ o f i  r o p ~ o i i  nonoce, n o s T u  OTC~TCTB~IO.T .  
C ~ ~ A H R R  CKOPOCTb  B e T p a  C e B e p O - 3 a n a A H O r O  H a n p a B J I e H M R  12 M / C ~ K ,  

mro-sanansoro - 10 ~ l c e i c .  CKOPOCTL a a n a n ~ o r o  B e T p a  y M e H b m a e T c R  
~o 8 ~ l c e i c .  

B ~ennbrii nepuon npeo6nanae.r ~ e ~ e p I l b 1 f i  s e T e p  u . r l u m b  K KOHUY nepwo- 
na - mro-sanansb~ii. CKOPOCT~ B e T p a  ce~epsoi'i n o B T o p R e M o c T u  OKOJIO 
10 M / C ~ K .  Ann B O C T O Y H O ~ ~  I IOnOCbI  X a p a K T e p H a  M e p N A U O H a J I b H a R  UFipKyJ IR-  



PHC. 20. P 0 3 ~  ~ O B T O ~ R ~ Y O C T N  B e T p o B  Ha n o n n p ~ o ~  Y p a n e  
a - Bopayra. 6 - n n a ~ o  MTAH, e - PaR-MJ, 2 - Cancxapn 



U U R  ~ T M O C @ ~ P M  B TerleHNe BCerO rOAa (CM. PMC. 20). C ~ ~ A H R R  3a rOA CKO- 
p o c ~ b  ce~epo-sananaoro seTpa p a m a  11 ~lcerc ,  a ~oro-3anan~oro  u cesep- 
HOrO - COOTBeTCTBeHIlO 9 N 9,s M / C ~ K .  B CPeAIIeM 38 r0A AOMUIlHPYIOT BeT- 
pbr 101-0-sana~~ioro, cenepo-3anan11oro u cesepHoro HanpaBJIeHkiii. T ~ K H M  06- 
pa so^, B B O C T O ~ H O ~ ~  r o p ~ o i i  nonoce Ypana sananabre BeTpbr, cTonb xapamep- 
Hbre Ann sana~rjofi  ero nonocbr, cywecTneHHo U ~ M ~ H ~ H ~ I  no IIanpanneHuro 
u ocna6ne11br no cune nepenoebll\.iM s a n a n ~ l b ~ ~ ~  X P ~ ~ T ~ M U  Ypana. 

B 3aypanbe B nepnoii nonouuae xonoAIloro nepwona rocnoncTsymT mro- 
3ananHbIe M. IOXHbIe BeTPLl, a BO B T O P O ~ ~  IlOJlOBUHe - CeBePO-BOCTOYHble, KO- 
Topble n p o n o n x a m  rocnoncTBosaTb B Teseme ncero Tennoro nepuona. 
C ~ ~ A H R R  CI<OPOCTb AOMkiHNPYIOwkiX BeTPOR 5-6 M / C ~ K .  B CpeAHeM 3a I'OA 
n p e o 6 n a ~ a r o ~  BeTpbI CeBepO-BOCTOYHOrO HanpaBJIeHHR, CBR3aHIibIe C BTOPXe- 
HueM xononHGro ~ o s n y x a  u3 p a i i o ~ a  K a p c ~ o r o  Mopn. Ceoepo-sanan~bre, 
IOrO-3anaAIlbIe Pi m>KHbIe BeTpbI TaKXe UrpaIOT 6onbmym POnb B BeTpOBOM 
pexuMe 3a ron. Ynre~bme~ue  nonTopneMocTu s a n a n ~ ~ ~ x  BeTpoB B 3aypanbe 
~ ~ ' ~ R C H R ~ T C ~  BJlNRMUeM Y ~ ~ J ~ L c K o ~ o  x p e 6 ~ a  I.Ia BeTpLI 3anaAHbIX P Y M ~ O B  B 
npuse~~ron i  cnoe ~ o s n y x a .  ~ M M O R  enponefic~uii ~ o a n y x  nepeTeKaeT x p e 6 e ~  H 
TeYeT IIOBepX XOJlOfiHOrO cs6upc~oro  BO3AyXa, He ClTyCKaRCb BHU3 Iia PaB- 
HUHy .[12].  TO BJIURHUe, BWAMMO, NMeeT MeCTO He TOJIbKO ~ U M O ~ ,  HO H I3 
TeseHue Bcero rona. 

T a d n r r u a  7 

qncno naeii c 6yptib1~ BeTpoM 

Hau6onbrua~ IIOBTOpneMOCTb YHCna n ~ e f i  C ~ Y P H ~ I M  BeTPOM (CKOPOCT~ 
oeTpa 14 ~ l c e u )  ~ a 6 n 1 o n a e ~ c n  ria BLICOKNX nnaTo B r o p ~ o i i  0 6 n a c ~ u  n o -  
nRplmro Ypana (1.aGn. 7 ) .  B norrepesmrx ropHbrx nonueax sucno n ~ e i i  c 
~ Y P H ~ I M  BeTPOM YMelIbIIIaeTCR C 3anaAa Ha BOCTOK U C CeBepa Ha lor. 
B npuypanbe H 3aypanbe sucno nuel? C ~ Y P H ~ I M  BeTPOM YMeHbIIIaeTCR C 
cesepa  ~a for, npuseM B npuypanbe 6yp~brii BeTep noBTopReTcR sawe, seM 
B 3aypanbe. 

Haw6onbmee sucno n ~ e f i  C ~ Y P H ~ I M  BeTPOM IIPUXOAUTCR Ha X O J I O A H ~ I ~ ~  
nepuon. T ~ K ,  no C T ~ H U N R M  n o n n p ~ o r o  Ypana (Ilpuypanbe u ropHaR 06- 
J I ~ C T ~ )  llOBTOPReMOCTb C ~ Y P H ~ I M  BeTPOM COCTaBJIReT donee 7O0/o OT 
rono~oi i  nenwsurlbr. jlurub B 3aypanbe oaa He npesbIruaeT 6O0/0. Hau6onb. 
LUaR nOBT0PReMOCTb sucna AH& C ~ Y P H ~ I M  BeTPOM B npPiypaJIbe U r o p ~ o h  
o 6 ~ l a c ~ u  YpaJIa H ~ ~ J I I O A ~ ~ T C R  B MapTe. AHankiskipyR P03bI nOBTOPReMOCTIi 
BeTpOB no npo@ll.JIIO sepe3 ~ O J I R P H L I ~ ?  YpaJI, IIpUX,OAliM K BbIBOAY, 'IT0 
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M c ~ ~ n ~ n o r w ~ e c l c a n  cralcq,ln 

llpnypanie 
B o ~ K ~ T ~  . . . . . . . . . .  
E n e u ~ a f f  . . . . . . . . .  
Y c ~ b - U y r o p  . . . . . . . .  
Z I e p n ~ ~ r b  . . . . . . . . .  
r0pl1afl 0bnacTb 
non~plrbrk Y p a n  . . . . . .  
nnaro  MrAH . . . . . . .  
E. X a ~ a ~ a  . . . . . . . . .  
Pan-M3 . . . . . . . . . .  
Bepxanii U y r o p  . . . . . .  
3aypan~e  
C a n e x a p ~  . . . . . . . . .  
Capa~naynb . . . . . . . .  
M ~ ~ e n b  . . . . . . . . . .  

5 u c o ~ a  
""A Y P  hrome A' 

180 
100 
75 

206 

178 
755 
232 
890 
270 

19 
18 

101 

Xono~lrblA 
nepwo,q 

(OKT$I~PL- 
an pen^) 

38 

3 
12 

21 

56 
118 
85 
96 
9 

24 
3 ,, 1 

TOR 

49 
23 

26 
5 

76 
149 
115 
138 
10 

42 
5 
2 



r o c n o A c T B y I o u u e  B H M X H ~ M  cnoe ~ o s n y x a  B I l p ~ y p a n b e  B e T p b I  ~oro-sanan- 
H O r O  H a n p a B n e H u H  H a 4  rop~oi i  Y ~ C T ~ I O  Ypana p a 3 ~ o p a s ~ n a 1 o ~ c ~  nepnea- 
A U K Y ~ R P H O  X P ~ ~ T Y ,  T. e. n p M 0 6 p e ~ a l 0 ~  s a n a n ~ o e  u cenepo-sanansoe H a n p a B -  
neaun. C K O P O C T ~  B e T p a  n p H   TOM ~ H ~ Z ~ U T ~ J ~ I I O  y n e n M s u n a e T c R .  B 3aypanbe 
~ 0 3 ~ y l l l ~ b l f i  n O T O K  C H O B a  M e H R e T  H a n p a B J l e H U e  H a  T O  Xe, LIT0 M B n p ~ y p a -  
JbC ,  HO CI<OPOCTN M n O B T O P R e M O C T b  B e T p a  C 3 a n a n H 0 f i  C O C T ~ B ~ R I O U ~ ~ ~ ~  M e H b -  
we; ~ 0 6 a u n n e ~ c n  eue  c e s e p o - n o c ~ o s ~ ~ b l l i  s e T e p ,  n o ~ u ~ ~ w p y r o u u f i  no HOBTO- 
p5IeMOCTU. 

Pasnopor o e T p a  traa Y p a n b c ~ w ~ ~  r o p a h r l l  MOXHO O ~ X R C I I I I T ~  A R J ~ M R  
@ ~ K T O ~ ~ M I T .  

B o - n e p n b t x ,  l l a n  r o p a M M  0 6 p a 3 y e ~ c ~  3 0 H a  AUHaMNLleCKOrO nOHM>r<eHUR 

AaBJIel-IIIR BO3Aj'Xa. B e J I U q l l H a  l l e p e n a A a  A a B n e H M R  B COOTBeTCTBiIU C T e O -  
p e ~ o f i  E e p ~ y n n u  o n p e A e n R e T c R  nenusu~~of i  p a s ~ o c ~ u  K n a n p a T o n  c l c o p o c ~ e i i  
n e T p a  H a A  pan~luaofi M l l a a  r o p a m .  C p a n ~ ~ s a n  B e n M s u I I b l  A a n n e a a n  ~ 0 3 -  

A y X a  H a  ~ o ~ H o - ~ o ~ H ~ I I ~ o ~ ~  MCTeOCTaRUMM 6. X a ~ a T a  (a6c. B b l C O T a  232 M) 
U H a  P ~ B I I N H H O ~ ~  MeTeOCTaHUMIl  B O ~ K Y T ~  (a6c. BbICOTa  180 A { ) ,  I T p U B e n e H -  
I l b l e  I< OAIIOMq' YPOBHIO,  Mbl  06r1apyxunu, s T 0  B 3MMHMe M e C R U b I  C p e A H e M e  
. c R s a a s l  B e n u w H a  A a B n e H I m  uosnyxa H a  n e p ~ o i i  H a  2-4 n16 M e m m e ,  s e h f  
H a  B T O ~ O ~ ~ .  B J IeTHMe MCCR4b1, ICOrAa CKOPOCTM B e T p a  3 I I a s M T C J I b H O  M e H b l l l e  
p a 3 ~ 0 c ~ b  nanneswli ~ o s n y x a  H e u e n u l c a .  

Bo-BTOP~IX, ~ O J I ~ U I U H C T B O  r O P l l b I X  AOJlNlI  n p M  B b l X O n e  p e K  U 3  r O p  UMelO'l  
n e p n e ~ ~ u ~ y n n p l ~ o e  no o ~ ~ r o m e ~ ~ w r o  K x p e 6 ~ y  H a n p a s n e H u e .  Eonbmue M a c -  
CLI B O 3 A y X a ,  M O q H O C T b l O  A 0  1 KM, BXOAR B AOJIlIHbI,  n p l l 0 6 p e ~ a l o ~  UIMpOT- 

H o e  H a n p a n z l e H M e ,  T. e. c sanana I f a  BOCTOK. 
Ecnn n o n m p R e M o c T b  B e T p a  n a t l e o r o  H a n p a s n e n m  Y M H O I K M T ~  1 I a  ero 

C p e n H l O l o  CKOpOCTb ,  nOJly ' IMM p03y AMHaMMIKM B e T P O B O r O  n O T O K a i  X a p a K T e -  
P N 3 Y l O ~ Y I O  1 < 0 J I ~ ~ e ~ ~ ~ e l l ~ b l f i  n e p e I l O C  B O 3 A y X a  'iepe3 JlaHHylO TOYKY. ~ T U  
P O 3 b I  nOJ'Yf?PICMBalOT P O n b  , 4OMMHWpyIO4MX B e T p O B ,  T a l c  K a K  n o C J I e A H M e  B 

DCHOBHOM 06nanaro~  ~ a k i 6 0 ~ b L U U ~ k i  C K O p O C T ~ M I l .  
B r 0 p H 0 f i  s a C T M  YpaJIa, ~ l < p O M e  B e T p O B ,  C B R 3 a H H b l X  C 4 M ~ K ~ J I R 4 l l e f i  a T -  

~ O c @ e p b l ,  M M e I o T  MeCTO M e C T H b I e  R e T P b l .  3 ~ ~ 0 f i  B r O P H M X  AOJIMHaX BO B p e -  
MR ~ H T M I J w K J I o H ~ J I ~ ~ I o ~ ~  MHBePCMU H ~ ~ J I I O J ~ ~ T C R  CTOKOBLIA B e T e p ,  06paayro- 
LUMfi'CR n y T e M  C T O K a  CMJlbHO B b l X O J I O X e H H O r O  H a &  C H e X H b I M  nOl<POBOM B 0 3 -  
J y X a  BH113 n 0  Cl<JlOHaM. OH M O X e T  JOCTMTaTL 3~a'ikiT€!JIbH0fi CKOPOCTN lnPM 
H M ~ K M X  T e h i l n e p a T y p a x  nos,xyxa. T ~ K ,  H a n p m e p ,  25 n e l c a 6 p n  1958 r. B 19 rtac 
B A O ~ Y I I I I ~  p. E. X a ~ a ~ a ,  3 a ~ 1 c ~ y m f i  c sanana  M P H L I M U  x p e b T a ~ M ,  ~ a 6 J I l o -  
j a n c R  3anan110-1oro-3ana~~b1li B e T e p  co . C K O P O C T ~ I O  20 M I C ~ K  n p u  T e M n e p a -  

T y p e  BO3AJ'Xa - 36,2", B To B p e M R  I t a l c  H a  M e T W C T a H U M M  ~ J ~ T O  MTAH, 
n e ~ ~ a u e i i  H a  500 M m u e ,  Gb~n u T M n b  ( ~ e ~ n e p a r y p a  B o s n y x a  -23,7"). 

. J l e ~ o ~  B r o p ~ o i i  s a n a n ~ o f i  nonoce Ypana l l a n  n o s e p x H o c T b l o  n e n l 3 a l K o s  
i l H O r J a  . H ~ ~ J I ~ O A ~ I ~ T C R  @ e H o B b ~ e  B e T p b I ,  HO B C J I e a C T B U e  ~ e 6 0 n b U I o f i  OTHOCU- 
~ e J I b H 0 f i  BblCOTbl  r O p  OHM B b l p a X e H b I  cnaGo. 

B CBR3M .C BblCOI(OUINPOT1~MM nOJlOIKeHMeM p a f i 0 H a  X O J O A H L I ~ ~  n e p M 0 ~  
ijonee . n p o ~ c x n > ~ ~ ~ e n ~ ~ ~ ~ i i ,  s e M  ~ e n n b ~ f i .  C ~ ~ A H R R  r o n o s a R  T e M n e p a T y p a  
B 0 3 A J 1 X a  I r a  ~ c e h  TePPMTOPMM OTP'MIl.aTeJIbIlaR, lnPM 3 T O M  B r O p a X  ~a.6310- 
A a l O T C R  ~ a u b o n e e  H U 3 K U e  ee 3 H a q e H U H  ( T a 6 n .  8). 

T e ~ n e p a ~ y p a  ~ o s n y x a  B r o p H b l x  A o n l m a x  II B n p ~ y p a n b e  u M e e T  xopo- 
I U y l O  I<OppeJ IRTMBIIy lO  .CBR3b  (P.w~c. 21). O c 0 6 e ~ t l o  X O p O U l a R  C B R 3 b  ~ a 6 n 1 0 -  

Z a e T c n  B ~ e p x ~ e i i  LracTM n p n ~ o f i ,  B l i ~ x ~ e f i  racw r p a a ~ x a  H ~ ~ J I I O A ~ ~ T C R  
H ~ c ~ K o J I ~ I ; o  6 0 J l b l U ~ f i  p a 3 6 p 0 ~ .  T O s e K ,  ~ ~ ~ 3 a ~ ~ b l f i  C NHBePCMRMkI n p I I  'HM3IcUX 
T e M n e p a T y p a x  ~ o s x y x a  B ropax. 

C p e n ~ s ~ ~  r o n o n a R  T e M n e p a T y p a  noanyxa . H a  npwneraromiix K Y p a ~ r y  

p t l B H N H a X  n O B M U l a e T C R  C C e B e p a  H a  I O r  ' H a  5-6". B r O p a X ,  no Aa'HHbIM Me- 
T ~ O C T ~ I ~ U M ~  Pafi-M3 13 n f i a ~ o  MTAH, o H a  H M X e ,  u e M  H a  P a B H M H a X ,  E Q W u  

9% 



Me~eoponorn-ie- 
cwan cTawHn , 

n p u y p a n b e  
B o ~ K ~ T ~  AMCr . . 1935-1961 rr. -18,8 -19,2 -17,5 -8,3 -2,l 6,7 12,O 9,8 4,O -4,O -12,2 -17,l -13,9 8, l  -5,6 31,l --46,6 

1935-1961 -18,5-18.8-16,9 -7,8 - 1 5  7,5 12,4 10,4 4,6 -3,5 -11,s -16,s-13,4 8.7 --571 3136 -5032 
Y c T ~ - ~ J ~ T o ~  . . . 1935-1961 -18,3 --17,2 -12,3 -2,l 3,9 12,l  15,3 13,3 6,3 -1,2 - 9,6 -16,6 -11,o 1118 -292 33,7 -53,4 
Yepanab EneuKaH . . . . 1 . 1935-1961 . 1 -15,s I -14,7 1 - 8,7 1 0 . ; 5  I 1 7 1  1 14,g I 7,. 1 - 1- 8 , - 1 4 , -  13,6 I Of. 1 33.3 14,. 

r o p ~ a ~  o 6 n a c ~ b  

A6co- 
JIKIT- 
Hufi 

MHILH- 
MYM 

n e p u o ~  n a 6 n ~ -  
Aenns 

-18,Z-14,3 
-14,O 

-12,1 

Mecmabl 

I I 11 1 111 1 I? 1 v I VI I "11 1 VIII I IX I X , )  XI 1 6 1 1  

4,6 

7,6 
8,4 
4,l  

10,O 

b a r o , I T A H  . . . 
E. X a ~ a ~ a  . . . . 
n o n ~ p ~ b ~ f i  Ypan 
Pafi-Ms . . . . . . 
B e p x ~ ~ i i  uyrop 

26,s 

29,7 
31,5 
24,O 

35,2 

-7,6 

-6,1 
-5,6 
-7,s 

-3,7 

Xano* 
IIHR 

nepwoa 
X-IY 

-38,6 

-46,3 
-47,s 
-41,6 

-51,4 

-17,O-11,4 

- 8,3 
9,s 

- 3,2 

1959-1960, 
1962 

1958-1962 
1935-1961 
1939-1954, 
1958-1961 
1935-1961 

-4,4 

-3,3 
-2,1 
-5.9 

2,3 

Ten- 
mall 

ne on 

-18,1 

-17,l 
-19,O 
--18,6 

-18,9 

2,2 

4,s 
6,s 
2,5 

10,3 

-19,1 

-19,5 

-18,O 

-5,6 
-4,1 
-7,1 

--3,1 

-18,s-16,2-10,5 
--17,3 

-18,6-17,4- 

-12,9 

~ O A  

A6co- 
J I ~ T -  
"Ha 

MBKCH- 
hlYM 

-14,l 
-12,3 

-1i,5 

1,5 

3,9 
4,2 

-0,2 

4,7 

9,s 

13,O 
12,3 
8,O 

13,7 

-8,6'--12,6-18,9-15,C 

-17,5 
-13,2--15,9-14,4 

-17,3 

5,5 

9,s 
10,1 
6,2 

11,2 



iia 2". B 3 a y p a n b e  H e c K o n b K o  xononaee, s e M  B Ilpuypanbe, P ~ ~ H O C T L  T e M -  
n e p a T y p  C Y s e T O M  BblCOT C T ~ H U U ~ ~  C O C T a B J l R e T  B C p e f i H e M  OKOJIO l o .  A ~ n n u -  
Tyna K O J I ~ ~ ~ H U ~ ~  C p e A H e M e C R Y H b l X  T e M n e p a T y p  B O 3 A y X a  ( P ~ ~ H O C T ~  T e M n e -  

paTyp M e X a y  C a M b I M  XOJlOAHbIM N C a M b I M  T e n J I b l M  M e C R U a M I I  3a M H O ~ O J I ~ T H U ~ I  
nepaon) H a  B ~ I C O K M X  n n a T o  
M M e e T  H a M M e H b L U y I o  BeJIMYUIly  7; "C 
(27-2g0), B I lpaypanie  o I I a  20- 
p a m a  32-34', a B 3 a y p a n b e  

n o c ~ u r a e ~  36-37" ( p ~ c .  22). 3 ~ o  - 
y K a 3 b l B a e T  H a  6 o n b r r r y l o  KOHTU- 
H e I i T a J I b I I O C T b  K n U M a T a  B 3 a -  
y p a n b e  no cpaoae~~uro c n p u -  5 0 - 
y p a n b e n f .  Y ~ e ~ b m e ~ ~ e  a M n n u T y -  

A y X a  B r O p a X  C B R 3 a l i O  C llM3KUMM 
J IeTI lUMU T e M n e p a T y P a M U  B 0 3 -  

A y x a .  
B e p ~ k f K a n b H b I f i  r p a n M e H T  

cpea~ieii rorror~oii Y e M n e p a T j p b r  
B O 3 A y X a  no J d H I I b l M  C T ~ I ~ J U ~  

1 

-30 -20 -10 0 10 20 7; "0 
~ O ~ R P H G ~ O  y p a ~ l a  p a n e 1 1  OKOJ!O Bop~gma A M C r  
0,4" I I a  I < a x < r r i r c  10U ,it E ~ I C O T ~ I .  

X ,q hl fi *, ,j M ~ ~ -  PUC. 21. r p a @ I i ~  CBR3M CpeAHeMeCR1lHblX TeMne- 
paTyp uosnyxz no MeTeocTallunn 6. X a ~ a ~ a  

T e P M b I  X O i I O ~ I l O r O  !I(cPMOna nepe- H B O P K Y T ~  AMCr 
C e K a m T  r o p l r y m  o6nacrb Y p a a  
c s a n a ~ a  I!a EUCTOK, H ~ C K O . , I ~ K O  
1 1 3 r l i 6 a R c b  K mry (CM..PIIC. 16) .   TO O ~ ' ~ R C H R ~ T C R  T e M ,  ' I T 0  3 U ~ 0 f i -  n p U  UUK- 
J l O ~ a J l b ~ ~ f i  n O r O A e  H ~ ~ ~ I O & ~ ~ T C R  H ~ p ~ a J I b l l b l i i  XOA BepTk iKaJ lb I iOrO  r p a p H e H -  

T, "C 
a 

PHC. 22. rof l0~0f i  XOn C ~ C A I ~ ~ M E C ~ ~ I H O ~  TeMnepaTypbI BO3AyXa no MeTEOCTaHUHRM 
llo.lnplroro ( a ) ,  npnnonnp~oro (6 )  n C e ~ e p ~ o r o  ( 8 )  Ypana 

I - Canexapn; 2 - Pan-M3. 3 - B o p ~ y T a .  4 - Capatinaynb, 5 - Bepxnnii U y r o p .  G - YCTIV 
Wyrop, 7 - Moncnb. 8 - L I e p n w t ~ ~  



B e p ~ n ~ a n ~ n w i i  rpaaweHT nrlsepcun TeMnepaTyFu eosnyxa npti a ~ ~ n q w ~ a o ~ a s b ~ o i i  
norone Ha Iloaaptio~ Ypaae, z p a a  

I)eAKO, B ~ ~ T M K ~ J I ~ I I ~ I ~  I'paAMeHT TeMnepaTypbI BO3AyXa 3a X O J ~ O Z H ~ I ~ ~  nepMOA 
MMeeT B CPeAHeM H O P M ~ ~ ~ H L I ~ ~  XOA N COCTaBnReT 0,15O Ha Ka>KAbIe 100 Y 
BLICOTLI. 

C p e a ~ n n  TeMnepaTypa ~ o s n y x a  3a xonon~brk  nepMon Ha paBHHtIax no- 
BbIrrrae-rcR c cenepa 1.a lor Ha 5-6", npMseM B 3aypanbe oHa Ha 1-1,5" 
Hnxe, qeM B I l p ~ y p a n b e .  

C p e , ~ ~ ~ e ~ e c n s ~ a ~  TeMnepabTypa ~ o s ~ y x a  B X O J I O A H ~ I ~  hepwon Ha Ilonrrp- 
. H O M  Ypane ~ o n e 6 n e ~ c ~  OT roaa  I< rony Gonee, seM Ha 5", a B oTnenbHbIe 
MecnubI - Ha 15" M 6onee ( ~ a 6 n .  10). 

M k i ~ F i ~ a J l b ~ a R  CpeAH0MeCRsHaR TeMnepaTypa BO3AyXa 1.a non~pt10ht  
Ypane 3a M H O ~ O ~ ~ T I I N ~  nepMoj ~ a G n 1 o n a e ~ c n  B Qespane, Tor,qa KaK Ha 
~ ~ ~ M T I o J I R ~ H o M  M C ~ B ~ ~ H O M  YpaJIe- B HHBape. HO B OTAenbIIbIe r0,'bI MM- 
HMManbHaR CPeJHeMeCRrlHan TeMIlepaTypa BO3JyXa MOXeT H a 6 n M j a ~ b C ~  C 
nerca6pn no MapT. A ~ C O J I I O T H ~ I ~ ~  MNHWMYM TeMnepaTYpLI B03JYXa OTMeLIeH B 
npuypanbe  ( m x ~ a r r  qacTb n p n n o n ~ p ~ o r o  Ypana)  : Ira P ~ B H M H ~ ~ O ~ ~  MeTeo- 
cTaHsm Yc~b-UIyrop B ~ e ~ a 6 p e  1952 r .  16~1na sape r l i c~pwpona~~a  caMan 
H N ~ I < ~ R  TeMnepaTypa (-53,4O). Haw6onee H U B K ~ R  TeMnepaTypa B ropr3oR 
.racTM Ypana ~a6n10nanacb  Ha MeTeocTa.HI[l*u B e p x ~ ~ h  U y r o p  B neKa6pe 
1958 r. (-51,4"). B 3aypanbe caMaR H I I ~ K ~ R  TeMnepaTypa ~ o s ~ y x a  o m e -  
seHa Ha MeTeocTaHuMM Capaanaynb B nHsape 1958 r. (-49,g0). HaxGonee 
HN3KHe TeMnepaTypbI BO3AyXa, ~a6nrona~rr rsecr l  B M X H O ~ ~  saCTN npMn0- 
JIRpHOrO Y'paJIa, CBR3aHbI C 6onburefi KOHTNHeHTa~bHOCTblO KJIWMaTa 3TOrO 
p a f i o ~ a ,  m e  BCJIeACTBMe yAaneHH0CTH OT OCM aPKTMrIeCKOrO ( P P O H T ~  BblXO- 
n a x m a e w e  n o ~ c ~ ~ n a q u e k  noBepxsocTn npu ~ H T N U H K ~ O H ~ ~ ~ H O ~  norone 
npOMCXOAMT UIITeHCMBHee, seM B '6onee CeBepHbIX pa80Hax YpaJla. 

T e n n br R n e8p w o A. ~ ~ O ~ O J I ) K N T ~ ~ ~ H O C T ~  Tennoro nepMoAa Mellnercrt 
OT TpeX MeCRUeB B rCYpHofi, B O ~ B ~ I L L I ~ H H O ~  C ~ B ~ P H O ~  YaCTM ~ o J I R ~ H o ~ o  Ypa- 
n a  no  seTbIpexe npenropbRx ii ~o IIRTH MecRueB H a  C e ~ e p ~ o ~  Ypane. Tennb111 
nepMOn AnR bonbrrrefi YaCTH TePPUTOPkiM MLI YCTaHaBJlHBaeM C MIOHR n0 CeH- 
T R ~ P ~ ,  TaK KaI< B 3TOT nepMOA CpeAHeMeCRsHaR TeMnepaTypa BO3AyXa IIOqTM 

sesne nonoxmenbHaR. B B O C T O Y H O ~  m p e ~ r o p ~ o i i  O ~ J I ~ C T B  Ypana ~ennbl i i  

,958 r,, 
n c K a ~ p b  

24 

25 

C~OI<  11;d- 
nloAell~tt. 

YOC 

01 
07 
13 
19 

01 
07 
13 
19 

rp8~11~117' 1111- 
wpclltt. 

cwd/100 M 

*6  
2,s 
2 ,4  
3,1 
3,O 
3,Oo 
2,8. 
2,4 

Pasn~tsrle rehtnc- 
a I a -  

uwnx, zpud 

8,3 
12 ,4  
12,7 
16,6 

15,7 
l5,9 
15,O 
12,5 

l'chtnepa.rvpa msayxa, rpnd 

cr. B, X a n a ~ a  
(232 M I I ~ X  
yp. blopn) 

- 4 2 , O  
-U,8 
-42v4 
-41,5 
-41 5 
-40,6 
-39,5 
-36,2 

cr. nna~o 
MrAH ( r :5  A! 
11a.q yp. stops) 

-33,7 
-30,4 
-28,7 
--24,9 
-25 8 
:24,7 
-24,5 
-23 7 



Cpen~~ie  Mecawwe n ronoeue TeMnepaTypu eosnyxa no meTeoponorwrecKnm ,cTaHqnaM 
Ilonapnoro Ypana 

nepuon npononxae-rcn Ha 2-3 Henenu nonbme, seM B s a n a n ~ o h  ( c ~ .  p~ic.  
22).  P ~ ~ J I M Y M R  B nPOAOJIX<NTeJlbIIOCTkI Ber'eTalllMOHHOTO nepMOAa oco6erlao 
xopomo BMAIibI 'Ha I l o n n p ~ o ~  Ypane, m e  B B O C T O Y H O ~ I  s a c m  rop npesecllan 
PaCTMTeJIbHOCTb npOHllI{aeT no AOJIUHaM peK Ha 100-200 KJM CeBe1IHCe, YeM 
B 3ana~I-lon YaCTH. Pa~~N~eJ lbHb l f i  nOI<pOB RBAHeTCH WH,?lW~KaTOPO&I KU1NML1- 
Ta, a B AaluloM p a i i o ~ e  - Tenna n npononxuTenmocTn oereTaunosrloro 
nepuona. n o n ~ p s o e  npwypanbe u s a n a ~ ~ a ~  rIacTb x p e 6 ~ a  npencTaBnnIO'r 
C060fi TNnUYHYfO TYHAPY, nOKPbITYIO npeUMYUeCTBeHH0 ~apJlPi1<0~0fi 6epe- 
30;. n o  Mepe nponBuxeHwn c s a n a ~ a  Ha BOCTOK B r o p ~ b ~ x  AonMHax Haw-  
HaeT nOHBJlRTbCR KyCTapHMKOBan OnbXa, Aanee nORBJl5IIOTCH YrIieTeHHaH 
Gepe3a I4 AUCTBeIIHLi~a, a L3 HM3OBbRX AOnNHbI P. X a ~ a ~ a  PaCTeT y>Ke no- 
BonbI-lo ryc~of i  n u c ~ o e ~ ~ r ~ . r l l t ~ i i  nec c npuhfecbro cu611pc~ofi e m .  

C p e j ~ n ~  TeMnepaTypa Tennoro nepwona B Ilpwypanbe nosblrnaeTcR c 
cenepa I1a lor Gonee, clehf Ha 5", a B 3aypanbe - r - l e c ~ o n u ~ o  Gonbme, year Ha 
3". Ont~ar<o cyrnecTsemaR p a 3 ~ 0 c ~ b  B TeMlnepaTypax Tennoro nepklo,Ia B 
I l p ~ y p a n b e  H 3aypanbe oTMe.reHa nurub o ce~epao i i  LracTy p a i i o ~ a  ( o ~ o n o  
2"), aanee  I< lory TeMnepaTypbr BO3AyXa B ' U p ~ y p a n b e  n 3aypanbe 6n1i3~u.  
B ropax 1iauGonee H M ~ K ~ R  TeMnepaTypa ~ o s ~ y x a  Tennoro nepklona ~ a 6 n l o -  
AaeTcn Ha B ~ I C O K I I X  nnaTo H r o p m x  Bepmwaas. T ~ K ,  Ha MeTeocTaHLlun n n a -  
TO MrAH H PaB-M3, pa'cnono>KeHHblx Ha BLICOI<NX nnaTo, TeMnepaTypa 
s o 3 ~ y x a  TenJloro nepwoAa B cpense?n nowu  tla 4" m x e ,  ' I ~ M  B I l p ~ y p a n b e .  
B rCrpaX ~a '6nlonaercR ~ 0 p ~ a J I b H b l ~  XOZ nOHMX<eHI1R TeMnepaTypbl C Bbl- 
C O T O ~ ~ ;  B @ p ~ ~ l < a ~ b ~ b l f i  ~ e ~ n e p a ~ y p ~ ~ f i  rpaAMeHT 3a ~ennb1fi IIepHOJ PaBeH 
B Cpe,?lHeM 0,7" Ha KaxJLIe 100 M BbICOTbl. B C J ~ ~ A C T B M ~  3TOTO B ~ O P H O ~ ~  'IaCTU 
2pa.la ~130T€?PMbI 'I1C~10rO nepMOAa 1I;LlelOT BMA 3amMKHYTblX I<PIIBblX ( C M .  PI1C. 
17), a llpO~On>KkITe~bIIOCTb TenJIOrO nepMOna YMeHbllraeTCR (CM. PUC. 22).  
JM~KCHMYM C ~ L ? A H ~ ~ M ~ C R ~ H O ~ ~  TeMnePaTypbI BO3JyXa no Bcefi TePpMTOpWH Ha- 
6 n l o n a e ~ c ~  B NlOJIe. A ~ C O ~ I O T H ~ I ~ ~  MaKCUMYM TeMnepaTypbI B03JYXa, TaK 
>Ke KaK H a6~0JI10~Hblfi M U H N M Y M  3a X O J I O A H L I ~ ~  IIepUOA, ~ a 6 n r o ~ a e ' r c n  B 

lox~lofi  YXTII U p u n o n ~ p ~ o r o  Ypana. B npuypanbe  a6conlo~Hblfi MaKcMMyM 
OTMeYaJCR B YcT~-L&'To~~ B NIOJIe 1954 r., B I 'o~Ho~? YaCTU YlpaJIa- Ha 
MeTeOCTaHUHM Bepxtq~fi U y r 0 p  B UIOHe 1955 r. U I3 3aypaJJbe-Ha MeTeo- 
cTar!uuu Capal~naynb B urolie 1955 r. ( c ~ .  ~ a 6 n .  8). T a ~ o e  pacnpenene- 
Hue , ~ ~ c o . ~ I O T I ~ O ~ O  MaKCMMyMa no TeppUTOpkiIl CBH3aI10, no-BUAUblOMy, C 



HecKonbKo ~ e ~ b u e i i  L I M K J I O H N Y H O C T ~ ~  B ~ennbri i  t~epuon Ha npunonrrpnonr 
YpaJIe, YeM Ha ~ O J I R P H W M  M C ~ B ~ P H O M ,  9 T O  C ~ O C O ~ C T B Y ~ T  JIYW.IeMY npO- 
rpenaaum noncrwna~oueii  nosepxHocTu u noablurewiro TeMnepaTypbl ~ 0 3 -  
AyXa. Ho, IleCMOTpR Ha BbICOKMe JIeTHHe TeMnepaTYpbI B03flyXa, Ha rOPHblX 
x p e 6 ~ a x  u Ha BbrcaKMx nnaTo BO Bce M ~ C R U ~ I  Tennoro nepwona M O I K ~ T  B ~ I -  
nanaTb cser.  Te~nepaTypa  eosayxa m o r a a  noHuxaeTcn Hxxe l l ~ y n ~  Bcnen- 
CTBUe npUXOna ~ ~ K T M Y ~ C K O ~ ~  ~ 0 3 ~ y I I l ~ 0 f i  MaCCbI C CeBqa, M 3  p a f i 0 ~ a  Kap- 
cKoro MOPR.  T ~ K ,  B 1958 r. B p a i i o ~ e  nenHu'Ka MrAH cHer sbllnan 2 nlonR u 
ae m a u s a n  AO 7 wronsl. B 1963 r. cHer Ha n n a ~ o  MrAH BLlnaAan B Hasane 
N KoHue IiIonR ,M NB Haqane asrycTa. 

j. X a n a ~ a  . . . 
IofinpsarR Ypan . . 
'aR-M3 . . . . . 
i e p x ~ w i i  Uyrop 

1 6 c o n m ~ l l a ~  BnaxHocTb 11a6n1ouae~csl. B r o p ~ o j i  0 6 n a c ~ u  Ypana, m e  no 
ZaHHbIM M ~ T ~ O C T ~ H U M ~ ~  I'afi-M3 ki , n n a ~ o  MrAH obla npuMepIlo Ha 1 ~6 

m x e ,  veM B npxypaibe .  
3 a  X O U ~ O J H ~ I ~  nepMOX a ' 6 c o n r o ~ ~ a n  BnaXHOCTb BO3,TyXa B C B R 3 U  .C HM3- 

K U M U  TeMnepaTypaMU BO3AyXa CpaBHMTeJlbHO MaJIa, DO3TOMY W3MeHeHPiR ee 
C CeBepa Ha lor TOXe kie3H.aYUTeJlbHbI. B rOpaX OHa J U l l l b  IleCI<OnbKO MeHb 
UJe, YeM B npUypaJIbe. I-Ia PaBHUHaX CaMaR IIM3KaH a 6 ~ 0 J l l 0 ~ ~ a f l  I3Jla)KHOCTb 
H ~ ~ J I I O J ~ ~ T C ~ I  B Q e ~ p a n e  (PMC. 23) .  B ropllbrx AonMHax M Ha BblcoKnx nqaTo 
OHa ITOqTM OAMHaKOBaR M PaBHa 1,2-1,3 ~ 6 .  A6conro~~b l i i  M U H U M Y M  a6co- 



. J I ~ T H O A  B J I a X H O C T U  TI0  WpBMeHU COOTBeTCTByeT  MUHUMYMY T e M n e p a T Y p b I  
B O 3 A y x a  U B U e f l O M  no p a f i o ~ y  6 b 1 ~ a e ~  H H K e  O,1 m6. 

' 

B ~f3 I J Ib1 f i  I l e p H O A  a l 6 c o n m ~ ~ a ~  B J I a X H O C T b  H a  ' ~ ~ e f i  T e ~ P ' U T O P U U  YBeJIU- 

s u s a e T c R  c cesepa H a  m r  H a  3 w6. B ropax H ~ ~ J I K I A ~ ~ T C R  n a . @ @ e p e ~ ~ u a q ~ ~  
~ ~ c o J I I ~ T H o ~ ~  B J I a X H O C T U  no BbICOTe. C ~ M ~ R  H U 3 K a R  ~ ~ C O J I I O T H ~ R  B J I a X H O C T b  
O T M e r I a e T C R  . H a  B b I W K U X  I I n a T O ,  I'Ae O H a  M e H b I U e ,  Y e M  B r O P H b I X  A O n U H a X ,  

P1.l~. 23. ~ O A O B O ~  X O n  a6conmr~oii (62) H O T H O C H T ~ ~ ~ H O ~ ~  ( r )  BJlaWllOCTH 
no MeTeocTalIuHnM I l o n ~ p ~ o r o  (a), l7punonnpeoro (6) H Ceeep~ioro 

(6) Ypana 
I - Canexapn. 2 - Pail-Ms. 3 - Bopwza ,  4 - Capaenayab, 5 - B e p x a ~ i l  qymp,  

6 - Y c ~ b - u y r ~ p ,  7 - I ' i ~ ~ e J l b ,  8 - ~ e p n b I l l b  

H a  1-1,5 ~ 6 .  Ha cesepe 3aypanm a 6 c o n m ~ ~ a ~  B n a x H o c T b  3a ~ e n n b ~ i i  
n e p U 0 . 4  BbIIUe,  Y e M  B n p u y p a J I b e ,  H a  1-1,5 ~ 6 ,  H a  n p H M b I K a m U H X  
K ~ ~ u ~ o J I R ~ H o M ~  Y p a J I y  P a B H H H a X  ~ a 6 n m a a e ~ c ~  B b I p a B H U B a H H e  ee 3 H a -  
qe~ei i .  

Ha~6onbruue  3 l I a Y e H H R  a 6 c o n m ~ ~ o i i  B J I a X H O C T U  B Q 3 A y X a  O l l M e v e H b I  H a  
Iore 3 a y p a n b R  (27 ~ 6 ) .  B I 'OpaX BeJIUYMHa ~ ~ C O J I I O T H O ~ O  M a K C R M Y M a  H e -  
CKOJIbKO H U X e ,  l l e M  H a  P a B H U H a X ,  COCTaBJIHH B r O p H b I X  AOJIHHaX ~ o J I R ~ H O T O  
u n p w l n o n ~ p ~ o r o  Vpana c o o T s e T v l T s e H H o  20 u 23 ~6 H H a  n n a ~ o  MrAH 
17 ~ 6 .  B~ICOKMA MaKCUMYM ~ ~ C O J I I O T H O ~ ' ~  B J I a X H O C T U  B O 3 A y X a  C B R 3 a H  C BbI- 

c a K u M u  T e M n e p a T y p a M u  ~ o a n y x a  A e T o M  npu n e p e y B n a x H e H u u  n o A c n i n a l o -  
~ e f i  n Q B e p X H W T U  U O ~ U ~ ~ H O M  H(?napeHUU B J I a r N .  . 

O ~ ~ H O C I I T ~ J I ~ H ~ R  B J I a X H O C T b  B 0 3 A Y X a  no p a f i ~ ~ ) '  B UeJIOM X a p a K T e p U 3 y e T -  
CR BblCOI<UMU I I O K a 3 a T e J I R M U .  C ~ ~ A H U ~  r O A O B b I e  3 H a W H U R  O T H O C U T ~ J I ~ H O ~  
B J I a X H O C T U  YMeHbIUa lOTCR C C e B e p a  H a  1 O r  OT 83 A 0  78% B n p l f y p a J I b e  o T  

5 O n e n e ~ l e ~ ~ c e  Ypana 6 5 



80 no 72% B 3aypanbe. B ropax n o n ~ p ~ o r o  u I l p ~ n o n ~ p ~ o r o  Ypana o H a  
n o B b I w a e r c s i  c s b r c o ~ o i i  AO 86'10. 

X O J Z O A H ~ I ~ ~  n e p M O A  X a p a K T e p M 3 y e T C R  I I p N M e p H O  O A H H ~ K O B O ~  OTHOCMTeJIb- 
HOR B J I a X H O C T b I O  H a  B C ~ W  TePPMTOPI IM,  A O C T N I ' ~ I O U ~ ~ ~  H a  BblCOKNX n J I a T O  
86-87'10. 6onbman OTHOCNTeJ IbHaR B J I a X H O C T b  B BblCCYKOrOpHbIX p a k 0 ~ a x  
C ~ O C O ~ C T B ~ ~ T  06pa3osa~wro 3HaLIMTeJ IbHOrO l K o J I H v e c T B a  M 3 M O P 0 3 H .  M a ~ c a -  
M a J I b H a R  C p e A H e M e C R r l H a R  OTIIOCMTeJIbHaR BJ Ia iKHOCTb  B n p M y p a J I b e  nlpMXQ- 
AHTCR H a  O K T R ~ P ~ ,  H a  l o r e  n p N y p a J I b R  - ~a H O R ~ P ~ ,  B r0pax M 3aypanbe- 
H a  C ~ H T R ~ P ~ - O K T R ~ P ~  (CM. PNC.  23). B ~ I C O K ~ R  OTHOCMTeJ IbHaR B J a X H O C T b  

B 0 3 A Y X a  B ~ 0 ~ 0 A ~ b l f i  n e p M O J ,  O C O ~ ~ H H O  B H a Y a J I e  er0, C B R 3 a H a  C HU3ICUM 
Y P O B H e M  KOHAeHCaUMN B O A R H O r O  naps, AOBOJIbHO 4 a C T b I M M  T Y M a H a M N  If 
cna6oii K O H B ~ K U H ~ ~  B O 3 A y X a  B c n e n c T s M e  ~e6ojlbmoro npkixona C O J H ~ ~ ~ H O ~ ~  

P a A M a U U M  M ~ p e H M y U e C T B e H H 0  O T P H 4 a T e J I b H b I X  ~ H ~ Y ~ H M R  paAUaI J .MOHHOr0  
6 a n a ~ c a .  

H ~ K O T O ~ O ~  * n O H N X e H I I e  O T H O C H T ~ J I ~ H O ~ ~  B J I a X H O C T H  B ~ e n f i l l f i  n e p H 0 , l  
B b l 3 B a H O  CUJIbHblM H a r p e B O M  I I O A C T H J I ~ I O ~ C ? ~ ~  nOBepXHOCTM,  HHTeHCHBHbIM 
T Y P ~ Y J I ~ H T H ~ I M  I I e p e M e W k i B a H M e M  B O 3 A y X a  A 0  6 o n b r u w x  BblCOT M BbIHOCOhL 
B J I a r H  B B e P X H M e  CJIOH T P O ~ O G @ ~ ~ ~ I .  Ho, H e C M O T P R  H a  3 T 0 ,  OTHOCMTeJ IbHaR 
B n a X H O C T b  3a ~ e n J l b l L ?  n e p M O A  O Y a M b  BbICOKa .  Ha C e B e p e  T e P P M T O P U N  B e j I H -  
s m a  ee c o c T a s n n e T  76-78OlO, n o H n x a R c t  H a  o r e  no 71-73°/0; B ropax 
OTHOCMTeJ IbHaR B J I a X H O C T b  A W @ @ ~ P ~ H Q M P ~ ~ T C R  no BbICOTe  OT 83-84 H a  
B ~ I C O K M X  n n a T o  AO 77-78% a I-OPHLIX A o n r i H a x .  

M H H N M ~ ~ ~ H ~ R  Cp€!AlleM€!CRYllaR O T H O C N T e J I b H a n  BJIaXUHOCTb B c e ~ e p l l o f f  
s a c m  n p ~ y p a n b ~  M 3 a y p a n b ~  T I ~ M X O J N T C R  H a  N I O J I ~ ,  B IOXHOA - H a  HI OH^. 
B e n M r l u ~ a  ee y M e H b m a e r c R  i l a  mre AO 6O0I0. A ~ C O J I I O T H ~ I I ~  M M H W M Y M  OTHOCN- 
~ e J I b ~ 0 f i  BJIaXUHOCTU B O 3 A y X a  B n p N y p a J I b e  H ~ ~ J I I O A ~ ~ T C R  B MlOHe-IltOJIC! M 
0 6 y c n o s n e ~  n p N x o n o l w  a p o n U s e c K o r o  ~ o s q y x a  c I O X I I ~ I M H  II I O I - O - ~ ~ ~ ~ A H ~ I M U  
n e r p a M w .  Ha mre n p u y p a n a ~  w 3 a y p a n b ~  OH A o c T z r a e T  14-16°/0, H a  ce- 
sepe N B ropax-o~ono 2O0lO. Bo B ~ ~ M I I  Q e ~ i o s b l x  B ~ T ~ O B ,  ~ a 6 n l o ~ a s r u ~ x o r  
B I I e p M O A  M H T ~ H C N B H O ~ ~  a 6 J I R q u ~  H a  J I e f i H H K e  MI'AH B 1958 I-., T e M n e p a T y p a  
B O 3 A y X a  16 a B r y C T a  B 7 qUC 6 b l l n a  10,4", a OTHOCMTeJ IbHaR B J I a X H O C T b  CO- 
C T a B J I R J I a  JIMLUb 8% n p M  c n a 6 o ~  I o r O - 3 a n a A H O M  B e T p e  M O ~ J I ~ Z I I H O C T H  310, 
Ci, CC. ~ P M  3 T O M  OTHOCMTeJ IbHaR B J I a X H O C T b  113MeHRJIa lCb OT  8% H a  B b l C O T e  
2 At A 0  51 H a  B l l C O T e  0,25 M, a ~ ~ C O J I I O T H ~ R  B J I a X H O C T b  H a  T e X  X<e  BbICO- 
T a x  - OT 0,9 A 0  4,2 ~ 6 .  C Y X O ~  ~ e n n b l h  B O 3 A y X  CKOJIb3MJI no TOHKOMY CJIOlO 
XOJIOAHOrO B O 3 A y X a  H a A  J leAHMKOM, H e  n e p e M e L U M B a R C b  C HNM. 

n p M  nOAHRTMH B O 3 A y X a  BAOJIb  BHeLUH'MX C T e H O K  K a p a  IIpOMCXOirMT KQH- 
A e H C a q k i R  BOARHOrO ~ I I a p a  H a A  BHeLUHM'MM C T e H K a M M  M O X J I a X A e H M e  B 0 3 A y X a .  
3 a ~ e ~  cyxoii B O ~ A Y X ,  cnycr<arr.cb B ]tap n p n M e p H o  H a  400 M, H a r p e n a e T c R  H 
M M e e T  O r l e H b  HM3KYIO B J I a X H O C T b .  Han n O B e p X H O C T b ~  J I e A H H K a  06pa3ye~cn 
O r l e H b  yc-roRwi~b~ii cJIoL? XOJIO,!kHQI'O B O 3 A y X a .  

~ O B O ~ ~ H O  H M 3 K a R  OTHOCWTeJIbHaR B J I a X H O C T b  B O 3 A y X a  H ~ ~ J I ~ A ~ ~ T C R  B 
H a s a n e  T e n n o r o  n e p n o A a ,  K o r A a  - n o ~ c ~ n n a ~ m l l ~ e R  n o B e p x H o c T b r o  R n n R e r c r r  
~ a m q u R  c ~ e x ~ b ~ i i  n o i c p o B .  C ~ e r  npw nonoxw~enb~oi i  T e M n e p a T y p e  B 0 3 A Y -  
X a  6onbme cnoco6e~  K KOHAeHCaUHM BOARHOrO naps M 3  B O 3 A y X a ,  q e M  K 

M c n a p e H u l o .  npw ~ o ~ n e ~ c a q w w  B w A e n R e T c n  CRpbr- raR T e n n o T a ,  I c o T o p a a  
MfieT H a  T a R H M e  C H e r a .  

Y ' p a J I I i c ~ n i i  xpe6e.r B n M R e T  H a  M 3 M e H e H M e  KJIMMaTMrleCKHX Y C J I O B M ~ ~  I3 
3 a y p a J I b e  no C p a B H e H H H )  C n p M y p a J I b e M ;  o c o 6 e ~ ~ o  9 T O  BJIMRHIle  C K a 3 b I B a e T -  

-CR H a  A U @ @ ~ P ~ H ~ N ~ ~ M I . I  TBePLIb IX  OCaAKOB,  T e M n e p a T y p e  B O 3 A y X a ,  o 6 n a q -  
HOCTM n T. A. n p u  n e p e T e K a H m i  B o 3 A y x a  c s a n a ~ a  I f a  B O C T ~ K  H a A  Y p a n o ~  
o 6 p a 3 y n c ~  C I - Y U e H M e  JIUHUfi  T O K a  B O J A y X a ,  K O T O p O e  P a C n P O C T p a H R e T C R  H a  
H e K o - r o p o e  p a o c T o n H H e  OT Ypana K B O ~ T O K ~ .  B p e 3 y n b ~ a ~ e  ~ T O I - o  o 6 n a ~ a ,  
CJ l eAYR f l B U X e H N I o  l 3 0 3 A y X a l  IIOAHMmMalOTCR H a A  Y ~ ~ J I o M ,  MeHRIOT C B O e  ]<a- 
liec~ao, 0 6 p a 3 y l o ~  H o m e  + O ~ M ~ I  M r l a c m r l H o  H C ~ ~ ~ ~ I O T .  



n0JIRpHbtfi Ypan, H ~ X O A R W U ~ ~ C R  B H ~ ~ O C ~ ~ ~ C T B ~ H H O ~ ~  ~ J I H ~ O C T M  OT A ~ K -  
'TMKN, XapaKTepU3yeTCR 3Ha~Fi~eJJbHofi o6rrlefi 06JIa~H0C~b10. B n p ~ y p a n b e  

M B 3anan~of i  r o p ~ o i i  nonoce x p e 6 ~ ~ a  c p e n ~ e r o ~ o ~ o i i  6ann o6rueii obnas- 
HOCTH COCTaBJIfieT 7,6-7,8, yMeHbU.IaHCb K IOry pafi0Ha A 0  7,4. B BoCT0.I- 
~ o i i  r o p ~ o i i  nonoce Ypana u 11a cesepe 3 a y p a n b ~  cpenHeronosaR o64an  
O ~ J J ~ Y H W T ~  PaBHa 7,2 6anna, yMeHbUaRlCb K IOry A 0  6,7 6anna. T ~ K ~ M  06- 
pasoM, CpeAHerOAOBaR o 6 u a ~  06nasHOc~b Ha ~ O J I R ~ H O M  11 C e s e p l i o ~  Y1pa- 
ne w B npuypanbe BLture, seM B 3aypanbe, npwMepao Ha 0,5 6anna, a Ha 
n p n n o n n p ~ o ~  -  axe Ha 1,O canna. 

M a l ~ c k i ~ a J I b H o ~  3HaYeHMR O ~ L L I ~ R  O ~ J I ~ Y H O C T ~  AOCTMraeT B C ~ H T R ~ P ~  B 
ceBepH08 IraCTki TePPMTOpHtr N B O K T R ~ P E I -  B C P ~ A H ~ ~  M l o ~ H 0 f i  YaCTRX 
(PMC. 24). MHIIMMYM o6ueii O ' ~ J I ~ ~ H O C T H  npr.ixoauTcR Ha nepuoa Qespanb- 
ulonb, npuseM B Mae ~ a 6 n l o n a e ~ c n  HeKoTopoe ysenmeHue o6ueii o6nas- 
HOCTH. 

6anm 

put. 24. ronosofi xon o6ueR n rlum~leii o ~ . l a s r i o c ~ u  Ha l7o.lnp- 
HOM (a) M l l p u n o n n p ~ o ~  (6) Ypane 

A - o b u a n  obna~lsOcTb, G - H s x a n R ;  f - Canexapn, 2 - B o p ~ y ~ a ,  9 -- 
l Ionnp~srR Ypan, 4 - Capatlnaynb, 6 - Ymb-Uyrop, 6 - B ~ ~ x H H R  Uymp 

Haw6onbruue p a 3 n u s u ~  B pacnpeneneHuu ~ u x ~ e i i  O ~ J I ~ Y H O C T U  ~ a 6 n l o -  
AaloTCR B n p l i y p a ~ b e  N 3aypaJIbe. C P ~ A H R R  rOAOBaR H N X H R R  O ~ J I ~ Y H O C T ~  
rta cesepe npuypanm p a m a  5,2 6anna, noHuxaRcb B c p e a ~ ~ e i i  s a c m  ~ e p -  
PHTOPHH no 4,4 6anna. B cpenseW s a c m  3 a y p a n b ~  H N X H R R  O ~ ~ ~ Y H O C T ~  

TaKXe HeCKOnbKO MeHblUe (3,4 Banns), YeM B C ~ B ~ P H O ~ ~  N I O X H O ~ ~  YaCTRX 
cooTsmcTneHHo Ha 0,5 11 0,2 6anna. B m p ~ o i i  s a n a ~ ~ o i i  nonoce n o n ~ p ~ o r o  
J'pana ~ u x ~ e i i  O ~ J I ~ ~ H O C T H  Bonbme, rIeM B B O C T O ~ H O A  nonoce, nosTM Ha 
1,O danna. 

P ~ ~ H O C T ~  C ~ ~ A H ~ P O A O B O R  H H X H ~ ~ ~  O ~ J I ~ ~ H O C T U  B c ~ B ~ ~ H o ~ I  A cpe,&~eG 
U C T R X  TePPWTOPMU npwypanbn H 3aypan~rr  npesbrruaeT 1 Bann, a B lox- 
H O ~  - 2 6anna. MaKcPiMyM C ~ ~ A H ~ M ~ C ~ I Y H O ~ ~  HliXHefi O ~ J I ~ ' ~ H O C T U  ~ a 6 n 1 0 -  
AaeTCR B c ~ H T H ~ ~ ~ - o K T R ~ ~ ~ ,  AOCTNran B npNypanbe 6onee 7, B ~ O P H O ~ ~  06- 
nacTu 6onee 8 1.1 B 3aypanbe donee 6 6annon (CM. pnc. 24). B npwypanbe 
MUHWMYM H M X H ~ ~  O ~ J I ~ ~ H O C T M ,  H ~ ' ~ J I ' I o A ~ I o ~ A ~ c R  B @eBpaJte-MapTe, M3Me- 
HReTCR C CeBepa Ha lor OT 2,5-3 A 0  4 6 a n n o ~ .  B 3aypanbe c ~ ~ J H ~ M w ~ I ' I H ~ I ~  

M H H M M Y M  noawxamcn no 2 6 a n n o ~ .  B s a n a n ~ o i i  ropaofi nonoce OH cocTan- 
JlReT 3,s-4, B B O C T O ~ H O ~ ~ - H ~ C ~ < O ~ ~ K O  MellbUe 3 6 a n n o ~ .  

B 3aypa~1be B TeseHne rOAa 6 b I ~ a e ~  O ~ ~ I Y H O  Ha IIRTb RCIIbIX AH& 6onb- 
me, YeM B npuypanbe. 

X o n o A H bt ii tr e p H o A. B p e 3 y n b ~ a ~ e  aoA3eMa ~ o s n y x a  Han ropaMm 
npw nepeceseHuu Ypana c aanana Ha B ~ C T O K  B 3anaAHofi nonoce YpanbcKO- 
r0 x p e 6 ~ a  HeCKOJIbKO YBeJIHYIiBaeTCR o614a~ Ii H N X H R R  O ~ ~ ~ Y H O C T ~  n0 CpaB- 
HeHm c npwypanbew. B Hasane xonoAHoro nepwoaa o6naxa s a c m  3aKpbl'- 
BamT BblCOKNe nnaTo N BePWWHbI rop, 6 n a r o a a p ~  YeMy TaM 0 6 p a 3 y e ~ c ~  
N3MOP03b. ~ O B T O P R ~ M O C T ~  TYMaHOB B rOpaX TaKXe CUnbHO ~03paCTaeT no' 



c p a B H e H H l o  c n p e n r o p H b r M H  pa i iosa~w.  ~ H M O ~ ,  saxe B RCHYIO norony, y 
N J P H ~ I X  B e p m u H  B 3 a n a ~ ~ o f i  nonoce Ypana r l a c T o  H ~ ~ J I I ~ A ~ ~ ~ T c R  <<06nassbre 
@narn>>, s b ~ n a ~ a m u n i i  1.13 H n x  CHW H e  C B R S ~ H  c U U K J I O H ~ M H  H nlMeeT no- 
K a J I b H O e  P a C n p W C T p a H e H H e .  B K O H U e  XOJIOAHOrO M: B n e p ' ? X o ~ H b I f i  T IepUOAbI  
( ~ a k )  o 6 n a ~ a  Y a C T O  3 a n O n H R m T  P e q H b I e  AQJIHHbl M 0 3 e p H b I e  KOTnOBWHbI, 
o 6 y a 3 y ~  < < 0 6 ~ 1 a q ~ b l e  MOP%>> B p e 3 Y J I b T a T e  C T O K a  n O  CKJIOHaM XOJIOnHO- 
r0 B O 3 A y X a  B a H T H U H K J I O H a J I b H y f 0  l l O r O A y  H ~ a J I b H e k u f e r 0  er0 B b l X O J I a X H -  
B8IIMR.  

B B O C T O ~ H O ~ ~  r 0 p H 0 f i  nOJ IOCe  O ~ J I ~ ~ H O C T ~  3 a M e T H O  yMeHblLIa€?TCR K BOC- 
T U K y .  O C O ~ ~ H H O  CHJIbHO y M e H b U a e T C R  H H X H R R  o ~ J I ~ ~ ~ H o c T ~ ,  T O r A a  K a K  
o 6 u a s l  M e H R e T C R  F O p a 3 A O  MeHbLUe .  B B O C T O Y H O ~ ~  ~ O P H O ~  nOJ IOCe  U B 3ay -  
panbe I IpOHCXOnMT H e  TOJIbKO Y M e H b I l I e H H e  K O J I H q e C T B a  o64eii 06nasso- 
CTH,  HO H I I e p e X O A  M3 O ~ J I ~ K O B  H H X H C r O  R P Y C a  B c p e n H F i f i  U, B O B M O X H O ,  
AaXe B B ~ P X H H ~ ~  R P Y C  BCJIe,!lCTBNe YMeHbLUeHMR ~ O J I ~ W H ~ I  CJIOR H M X H ~ ~  
O ~ J I ~ Y H O C T H  n p H  ee I n e p e T e K a H n u  sepes Ypan c salnaua H a  BOCTOK. BO B p e M s i  
~ t ? ~ n e p a ~ y p H o f i  U H B e p C M H  'npOHCXOAUT T a R H M e  O ~ J I ~ ~ H O C T H  H a A  YpaJIor~. 
~ ( o J I H ~ ~ ~ T B o  o64efi 0 6 n a s ~ o c ~ n  B X O J I O A H ~ I ~ ~  nepkioil no B c e f i  T e p p H T Q p U M  
l I p M M e p H 0  T O  Xe, q T 0  H B C p e n H e M  3a r O A ,  n p U Y e M  C H a q a J l a  A 0  K O H U a  XO- 
J IOAHOrO n e p M Q A a  O H 0  yMeHbLUa€?TCR n P U M e P H O  H a  2 6anna. K O J I U Y ~ C T B Q  
H H X H e f i  - O ~ J I ~ Y H O C T H  38 X O ~ O A H ~ I ~ ~  n e p H O A  nOYTH H a  B C ~ R  T e P P H T 0 P H I . I  M e H b -  
me, s e M  3a ron, H a  0,6-0,7 6anna w ~ r u m b  B IOXHOR q a c T u  n p u y p a n b ~  o H a  
p a m a  cpenserono~oii. HUXHRR O ~ J I ~ Y H O C T ~  B c e ~ e p ~ o i i  s a c m  n p u y p a n b ~  
bonbrrre, s e M  B 3aypanbe,  n p u M e p H o  Ha 1,5 canna, a B I O X H O ~ ~ - T I O ~ T H  H a  
3 6anna. C O K T R ~ P R  n0 M a p T  K O J I H s e C T B O  H H I X H e f i  o ~ J I ~ Y H O C T H  YMeHbl l I1a ' eTCR 
B n p ~ y p a n b e  H 5 a a n a n ~ o f i  ropsofi nonoce OT 7-8 no 3,s-4 6 a n n o ~ ,  a B 
3aypanbe-OT 4,5-5,5 no 3 6 a n n o ~  u B ~ o c ~ o s ~ o i i  r 0 p H 0 k  nonoce OT 6,5 
AO 2,5 6anna. 

0 0 p ~ b 1  O ~ J I ~ ~ H O C T E ~  (Ac, Frnb, s;, Cu, FrCu), ~au6onee s a c T o  noa-ro- 
p ~ l o q u e c ~  B T e r I e H n e  roAa, no n a H H b n M  ~ a 6 n l o n e ~ u f i  c T a H u w u  IS. X a n a ~ a  3a 
1958-1959 rr. COCTaBJ IRIoT  K a X n a R  no 1 1-12°/0. B X O J I O A H ~ I ~ ~  n e p M 0 ~  ripe- 
06~1ananu @ Q P M ~ I  ~ ~ J I ~ ' K o B  Ac, AS H SC, K O T O P b I e  C O C T a B J R J I M  COOTBeTCTBeH- 
H O  13, 1 1  H 11 %. 3 a  Tf3nJIbIfi  n e p H o A  OKOJIO ~ p e ~ b e f i  r l a C T H  @OPM O ~ J I ~ I Y H O -  

CTM I I P H X O A U X R  H a  CU H FrCu, 3 H a q U T e J l b H y I O  q a C T b  C N T a B J I R I o T  T a K X e  
Sc, Ac H Ci. 

T e n JI bI  fi TI e p H 0 A. B C B R 3 H  C M 3 M e H e H M e M  UHPKYJIRUHM a T ~ o C ' @ e p b I  11 
N H T ~ H C W B H ~ I M '  n p 0 I ' p e B a H M e ~  n 0 ~ ~ ~ H J I a l o ~ e f i  I IOBepXHOCTH B T e n J I b l f i  n e p H O A  
M e H R e T C R  KOJIPiqeCTBO M @ O P M ~  o ~ J I ~ ~ H O C T M .  A ~ T O M  n p O M C X O n H T  HHTeHCNB-  
H o e  n e p e M e m u e a H n e  HUXHUX c n o e B  ~ o s ~ y x a  c 6onee B~ICOKUMM.   TO cno- 
C O ~ C T B Y ~ T  C B O ~ O A H O M Y  n O n H R T N I 0 .  E I a r p e T O M y  B n p U y p a J I b e  B O 3 A y X y  BAOJIb  
3 a n a A H b I X  CKJIOHOB; n p H  3 T O M  H e  o 6 p a 3 y e ~ c ~  6onbmoro C r y U e H H R  JIHHHM 
TOKOB ~ o s ~ y x a  H a n  Y p a n o ~ .  B p e 3 y n b ~ a ~ e  n e p e M e m H s a H u R  HUXHMX c n o e B  
B O 3 A y X a  C 6onee BbICOKUMU 0 6 p a 3 y e ~ c ~  H U X H R R  o ~ J I ~ ~ H o c T ~ ,  K O T O p a R  OCO- 
~ ~ H H O  3 H a q H T e J l b H a  B T e n J I b l f i  n e p H O A  H a A  r O p a M H .  npki C T a U H O H H p O B a H U M  
3 0 3 A y I U H b I X  M a C C  H a A  ~ e p p k l ~ ~ p k l e f i  npOMCXOAMT T ~ ~ H C @ O ~ M ~ ~ U R  MX B KOHTH- 
~ e H T a J I b H b 1 f i  B 0 3 A y X  Y M e p e H H b I X  I l I H p O T  (KBYU)  H 06pa30sa~we BHYTPH-  
M ~ C C O B O ~ ~ ,  I l p e H M y 4 e C T B e H H O  ~ y Y e B 0 f i  O ~ J I ~ ~ H O C T H .  

B e n w s H H a  064eR O ~ J I ~ ~ I H O C T M  B ~ e n n b ~ i i  nepnoa y M e H b r u a e T c R  c cesepa 
H a  lor B npuypanbe OT 7,6 no 7,O Banna, B 3aypanbe - OT 7,4 AO 7,O 6an- 
JIa, B ~ O P H O ~ ~  0 6 n a c ~ u  - 0 T  8,O A 0  7,6 6anna. T ~ K M M  0 6 p a 3 0 ~ ,  H a &  ropa- 
M H  ~ H ~ ~ J I I O A ~ ~ T C R  M a K C H M a J I b H O e  KOJIUqeCTBO o64efi O ~ J I ~ ~ H O C T U .  K o J I k i q e -  
CTBO o64efi 0 6 n a s ~ o c ~ ~  B I lpuypanbe B ~ennbrf i  n e p H o n  n H m b  H a  0,2- 
0,4 6anna sbrme,  re^ 'B 3aypanbe. s 

I < o J I U ~ ~ € T B O  H M X H ~ ~ ~  O ~ J I ~ Y H O C T I I  B T e n J I b I k  nepuon H a 6 n l o ~ a e T c ~  3 H a -  
W T e J I b H O  6 0 n b ~ l e ,  9 B M  B C p e A H e M  3a r O A .  B n p U y p a J I b e  O H a  C O C T a B J I R e T  B 
c ? e A H e M  o K o n o  5,5 Banns, B 3aypanbe - o K o n o  5 ban no^, a B rop~oir  06- 
J I~CTH-6 ban no^, Y M e H b r U a R C b  K lory H BOCTOKY. M ~ K C U M ~ M  H U X H ~ ~ ~  H 
,06ueii 06nasnoc~w H ~ ~ ~ J I I O A ~ ~ T C R  e C I ? H T H ~ ~ ~ ,  a M N H U M ~ M  - B l i l o a e .  



Y p a n b C ~ k i f i  xpe6e~ ,  H e C M O T P R  H a  CPaBHUT$Jlb.HO H ~ ~ O J I ~ U I Y I O  BbICOTy,  
M r p a e T  C y U e C T B e H H y I o  P O n b  B P a C T I p e A e J I e H H H  OCaAKOB KIO T e p p H T O p H H . :  
E. n. A n n c o ~  [12] O T M e s a e T ,  q T 0  r O A O B O e  KOJIHqeCTBO O C a A K O B  K S a I I a A y  
OT Ypana a . p u M e p a o  B 1,5 pa3a 6onbme, s e M  K .BOCTOKY OT H e r o .  

B a e n c ~ s n e  M e p N n H o H a n m o . r o  ,upwrypawig xpe6~a, n B . j R I o q e r o c n .  
e C T e C T B e H H b l M  n p e n R T C T B M e M  H a .  n y T u  ~ O C ~ O ~ C T B ~ I ~ U H X  ~ J I ~ x H ~ I x  B ~ T ~ O B '  
s a n a n ~ o i i  s e T s e p T M ,  ~ a M 6 o n b r u y 1 o  ~ ~ ~ $ l $ e p e e u . ~ a u ~ r o  B , p a c n p e r r e n e H m  
OCaAKOB In0 T e p p M T O p H U  M O X H O  H a 6 ~ I o A a ~ b  B 3 a ' n a ~ H 0 f i  ~ O P H O ~  n O n O c e  
Ypana r r r u p ~ l ~ o f i  15-20 KM H B B O C T O ~ H O ~ ~  nOJIOCe. M a ' K C k i ~ a ~ b ~ b ~ e  CYMMbI 

r O ~ O B b l X  OCaAKOB B P R A e  p a f i 0 ~ 0 ~  ~ ~ F ~ ~ T o J ~ R ~ H o ~ o  Ypana A W T H ~ ~ I O T  1000 M M  

M Gonee. Ha ~ O ~ R P H O M  Ypane, no A a H H b l M  M e T e O C T a H U M H  n J I a T o  MTAH, 
r O A O B O e  KOnMYeCTBO OCanlKOB C O C T a B n R e T  O K O n O  1500 MM, YTO nOATBeP)t<- 
A a e T c R  A a H H b I M U  O CTOKe  P. E. X ~ A ~ T ~ I .  B ~ocros~of i  r 0 p H 0 f i  nOJIOCe Ypana 
H a  B ~ I C O K H X  n n a T O  ( A ~ H H ~ I ~  M e T e O c T a H q M H  Paii-M3) O p e n H e r o A o B o e  K o n u s e -  
CTBO .OCaAKOB COCTaBJ IReT  O K O n O  570 M M ,  T.  e. n O q T M  H a  1000 M M  M e H b U I e ,  
q e M  B a H a n O r N ' I H b l X  YCJIOBHRX 3 a n a ~ ~ o i  r o p H 0 f i  nOJlOCbI  Ypana. T ~ e p n b ~ e  
OCaAKM H a  M e T W C T a H U M H  PaG-M3, n p H  C P a B H e H H H  MX C A a H H b l M M  C H W O -  
M e P H b I X  C'beMOK, 3 a H M X e H b l  n P H M e P H O  B 3 pa3a. 

B r o p H b I x  8 n O l l e p e s H b I X  A O n M H a X  3 a n a ~ H o f i  r 0 p H 0 f i  nOJ lOCb l  no A a H H b l M  

M ~ T ~ O C T ~ H ~ H ~  Bepx~wii 4 y r o p  u E. X a ~ a ~ a  3a r o A  B C p e n H e M  B b r n a A a e r  
o K o n o  800 M M  o c a A K o B .  B n p e A r o p b R x  Ypana c cesepa H a  Ior ~ a 6 n I o -  
A a e T C R  H e K o T O p o e  Y B e J I H q e H H e  r o A o B o r o  K o n H q e C T B a  O C a A K o B  ( H a  30- 
40 am). B n p ~ y p a n b e  B b I n a n a e T  H a  100 M A  o c a A K o B  6onarue, q e M  B 3ay-  
panbe. 

n a H H b 1 e  P a B H H H H b l X  M ~ T ~ O C T ~ I ~ U M ~ ~  u M ~ T ~ ~ C T ~ H U U ~ ~  3 a n a ~ ~ o i i  rcrp~ofi 
nonocbl Ypana E. X a ~ a ~ a  ( ~ a 6 n .  12) M n n a ~ o  MTAH, a T a K x e  A a H a M e  

C H e r O M e p H b l X  C'beMOK, n p O B e A e H H b l X  H a  ~ O ~ R P H O M  Y p a J I e  B 1960 Pi 1961 IT., 
no3Bo.IlMJIM n p 0 C n e A H T b  U 3 M e H e H H e  K o n M s e C T B a  B b I I I a A a l o q H X  O C ~ A K O B  C 
3 a n a ~ a  H a  BOCTOK U B b I R B N T b  HX A H $ $ ~ P ~ H U N ~ ~ H I O  B POPHOG Y a C T U  ~ O J I R P -  
~ o r o  Ypana, urpaioueii pemamurylo ponb B p a 3 ~ e q e ~ w w  H n u T a H u k l  n e A H a -  
KOB M C H e X H U K O B ;  3 T U  A a H H b I e  *nO3BOJIMJIU T a K X e  Y C T a H O B U T b  ~ e n a s N H y  

e e p T r r K a n b H o r u ,  rpanuewa O C a n K O B  B ropax, C o c T a s ~ s r i o u y r o  B c p e H H e M  OKO- 
no 100 ww H a  I K a x A b l e  100 w BMCOT~I.  



X 0 JI 0 A H bI  fi n e p U 0 A. H~CMOTPR H a  T O  9 T O  I n P O ~ O J l X N T e J l b H O C T b  XO- 

n o A H o r o  .nepuoaa H a  pamusax,  npwneramuux K ~ O ~ R P H O M Y  Ypany, nowu  
B A B O e  l n p e B b I I L I a e T  n p O A O J I X H T e J I b H O C T b  TeTIJIOrO n e p U O A a ,  0CaAKO.B 'B XOJIOA- 
~ b 1 k  n e P U O A  B b I n a A a e T  CTOJIbKO Xe, CKOJIbKO M B ~ e n J I b 1 k .  C Y M M ~ I  BbInaBLI IUX 
OCaAKQB 3a X O J I O A H ~ I ~  n e p I l O A  OT r O A a  K r Q A y  K o J I ~ ~ J I I ~ T c H  O r I e H b  CMJIbHO. 
Konusec r~o  OCaAKOB,  B b I n a A a l O U U X  B M H O r O C H e X H b I e  3FiMb1, B 2 pa3a H 
6 ~ n e e  T l p e B b I I l r a e T  .KOJIU9eCTBO OCaffKOB B M a J I O C H e X H b I e  3MMbI. B 3 a B U C U -  
MOC'J'U QT C M e U e H U R  JIUHMH APKTU=I~CKO~O @ ~ O H T ~  B O T A e J I b H b I e  r O A b I  K C e -  
B e p y  M n u  iK mry K o n u s e c T B o  ~ b ~ n a ~ a ~ o u k l x  o c a A K c r B  H a  cesepe u lore T e p p u -  
TOPMU CUJIbHO W3MeHfleTCR.  T ~ K ,  K O r A a  A ~ K T U ~ ~ C K H ~  QPOHT B X O n O A H b I e  

nepaoAb1 c M e u a e w s  K c e B e p y ,  B ~ O X H ~ I X  paf io~ax B b I n a A a e T  M a J r o  csera, 

Pnc. 25. P a c n p e ~ e n e ~ n e  TonulnHbI CHexHoro noKpoBa no u n p o ~ -  
HOMY ITPO@HJIH) qepe3 ~ O ~ R P H ~ I ~  YpaJl no AaHRblM ClierOMePHMS 

C X ~ M O K  1960 n 1961 rr. 

a B C e B e P H b I X -  MHOrO.  Ecnu Xe C M e u e H H e  A P K T M ~ ~ C K Q ~ O  ( P P O H T ~  H a n p a B -  
J I e H O  IK lory, T O  'B I O X H b I X  p a f i o ~ a x  T e P P M T O P M N  B b I n a A a e T  3 1 l a s H T e J I b H O  
60J Ib IL Ie  C H e r a ,  q e M  B C e B e P H b I X .  B C p e A H e M  Xe U 3 M e H e H U e  KOJIU ' l eCTBa  
O C a A K O B  C C e B e p a  H a  I O r  H e 3 H a Y H T e J I b H O e  K a K  B npnypanbe, T a K  H B 3a -  

y p a n b e .  B npuypanbe ux o K o n o  250 MM, B 3 a y p a n b e  - o K o n o  150 MM (CY. 
puc. 17). 

n p u  nepeceseswu c e ~ e p ~ o k  s a c T u  n o n ~ p ~ o r o  Ypana c s a n a ~ a  H a  BOC- 
T O K  KOJIMqeCTBO T B e P A b I X  O C a A K O B  p e 3 K O  N 3 M e H H e T C R .  T ~ K ,  B n p u y p a J I b e  
( M ~ T ~ W T ~ H U M R  B o p ~ y ~ a )  B b I 1 n a A a e T  O K O n O  250 M M  T B e P A b I X  OCaAKOB,  5 no- 

n e p e s H b I x  A o n w H a x  s a n a n ~ o i i  r0p~0fi  nonacbr - 320-400 MM, a H a  B ~ I C O K W X  
n n a T o  ( . nna~o  MI'AH) - 0 K O n O  1OOO M M  ( M ~ K C M M Y M ) .  Ha BbICOKUX n n a T O  
B B O C T O Y H O ~  I 'OPHQ~ nOJ IOCe  B b l n a A a e T  n M U b  180 N M  T B e p A b I X  O C a A K O B  ( ~ e -  
T e O C T a H q H R  Pak-M3), a B 3aypaJlbe - 160 M M  ( M ~ T ~ O C T ~ H ~ H R  C a J I e x a p ~ ) .  
~ P U M ~ ~ H O  Ta lKOe  Xe P a C n p e A e J l e H H e  B b I T I a A a I o U U X  T B e p A b I X  O C a A K O B  H a -  
6 n m ~ a e r c ~  u B m x ~ o f i  q a c T u  I I p u n o n ~ p ~ o r o  Ypana. 

T ~ K U M  0 6 p a 3 0 ~ ,  B npuypanbe  3a x o n o ~ ~ b ~ k  nepuoA B b r n a n a e T  n o s T i 4  
H a  100 MM o c a a K o B  60nbwe, 9 e M  B 3aypanbe. no o6unu1o s b m a n a l o u u x  
T B e p A b I X  O C a A K O B  oco6e11~0 YeTKO BbIAeJ lReTCR 3 a n a A H a R  r O p H a R  nOJ IOCa ,  
me P a C n O J I a r a e T C R  OCHOBHaR M a C C a  Y P a J I B C K U X  JIeLI.HHKOB U C H e X H H K O B .  

 TO I n O A T B e p X A a e T C H  T a K X e  R a H H b I M N  C H e r O M e p H b I X  C ' b e M a K ,  n p O B O A t i B -  
irruxcn n o n ~ p ~ o - Y p a n b c ~ o i i  s ~ c n e ~ u s u e i i  B 1960 n 1961 rr. B nepuon M a K -  
C M M a J I b H O r O  C H e r O H a K O I I n e H U R  (PMC. 25). ' C ~ e I W M e p ~ b 1 e  C 'beMKII  npOBOAM-  
n U C b  O T  n O A H O X U R  3 a I I a A H O r O  CKJIOHa  qepe3 n o J I R p ~ b 1 f i  Ypan A 0  B b I X O A a  H a  
B O C T O ~ H Y K I  P a B H U H Y .  E k o ~ 0 3 a I T a c  B C H e X H O Y  n O I < p O B e  no A a H H b I M  C H e r O -  
M ~ P H ~ I X  CWIICOK Y I I O A N O X U R  3 a n a A H O r O  CKJIOHa n p U M e p H 0  B 2 pa3a ~ e ~ b -  
me, Y e M  B B O A O P ~ ~ A ~ A ~ H O ~ ~  YaCTM x p e 6 ~ a ,  U B 2 pa3a 6onbme, r I e M  Y n O A -  
H O X U R  BOCTOgHOrO CKJIOHa.  ~ A O T H O C T ~  CHeXHOI 'O  n O K p O B a  H a  ~ O J I R P H O M  
Ypane s c p e n H e M  p a m a  0,32 Z / C M ~  (CM.  rn. 111). 



B e p T k i ~ a n b H b l f i  r p a Z U e H T  T B e p A b I X  OCaAKOB 3a X O J ~ O A H ~ I ~ ~  a e p I l O f t  no 
A a H H b I M  O C a A K O M e P O B  C T ~ H U H ~ ~  6. X a A a ~ a  - n J I a T 0  MrAH H Y c T ~ - 4 ~ -  
r O p  - B e p x ~ u R  U y r O p  COCTaBHJIH COOTBeTCTBeHHO 110 U 70 M M  H a  K a X A b I e  
100 M BblCOTbl.  

T e n n b~ k n e p u o A. O c a ~ ~ u  T e n n o r o  nepuoAa B o T n u s H e  OT xononao- 
TO 06nanaro~ 6 o n b ~ e A  HHTeHCHBHOCTbIO. I ( p @ ~ e  ~ $ P o H T ~ J I ~ H ~ ~ x  OCaAKOB, 
I I p F i X O A R ~ H X  C 3 a n a A H b l M N  li C e B e p O - 3 N I a A H b I M H  B e T p a M H ,  3 H a s U T e J I b H y l O  
9 a C T b  COCTaBJlRIOT BHYTPUMaCC(YBb1e OCaAKM. OHM 0 6 p a 3 y 1 0 ~ ~  B C n e A C T B N e  
C H J I b H O r O  n p O r p e B a  n 0 f i ~ ~ H n a I O ~ e f i  l lOBepXHOCTH,  6onaruoro B e p T U K a J l b H O r O  
r p a A x e I I T a  T e M a e p a T y p b l  ~ o s n y x a  u u H T e H c u B H o r o  n e p e M e l 1 x u B a H u R  HHXHWX 
c n o e B  B O ~ A Y X ~  c ~ b ~ r u e n e x a u u ~ u  CJIORMN. 

3 a  s e T b r p e  M e c R s a  T e n n o r o  nepuona H a  P a B H H H a X  B b I n a A a e T  o K o n o  nono- 
BUHbl  ~ O A O B O ~  H O P M b I  OCaAKOB.  B OTJIUYMe OT P a C n p e A e J I e H N R  OCaAKOl3 B XO- 
n o n ~ b ~ i i  nepson K o n u s e c T B o  NX B n p ~ y p a n b e  u 3aypanbe n p u M e p H o  onusa- 
KOBO. C cesepa H a  Ior c y M M a  o c a n K o B  T e n n o r o  nepwona ~ o s p a c ~ a e ~  OT 215- 
220 no 250-260 M M  K a K  B Ilpuypanbe, T a K  u B 3aypanbe. B ropax ~ a 6 n r o -  
n a e T C R  M e H b U a R  A M @ @ ~ P ~ H ~ M ~ ~ H R  OCaAKOB B 3 a n a ~ ~ 0 f i  U BOCTO~HOI? r0p- 
HLIX nonocax, s e M  B x o n o a ~ b r k  nepuon. B A o n u t i a x  s a n a n ~ o i i  rop~oi i  nonocu 
c y n i M a  o c a n s o B  T e n n o r o  nepnona p a m a  o K o n o  350-380 MM, a H a  ~ b ~ c o ~ u x  
n J I a T 0  (no J a H H b I M  M e T e O C T a H u H U  ~ J I ~ T o  UTAH) - OKOJO 450 MM. B BOC- 
~ o s ~ o k  TOPHOA nonoce H a  B ~ I C O K H X  n n a T o  3a ~ e n n b ~ k  n e p u o A  s b 1 n a A a e - r  
n 0 s T M  H a  100 M M  O C a x K O B  M e H b U l e ,  9 e M  H a  BbICOKuX n n a T O  B 3 a n a ~ ~ 0 ~  
ropeok nonoce. 

M ~ K c H M ~ J I ~ H o ~  M e C R Y H O e  KOJIUqeCTBO O C a J K O B  38 T @ ~ J I ~ I R  nepkion B b l n a -  
n a e T  B npuypanbe  u B 3alnan~ok r o p ~ o k  nonoce Ypana B c e H ~ R ' 6 p e ,  a B 
3aypanbe  u ~ o c ~ o s ~ o i i  nonoce- B a l s r y c T e  w naxe  B unone. B K O H ~ ~  T e n n o -  
r0 n e p u o A a  H ~ ~ J ~ I O A ~ ~ I O T C R  O C a A K U  6onbruoii NHTeHCNBHOCTU. T ~ K ,  B C e H -  
~ R & p e  1961 r. H a  C T a H s n H  E. X a ~ a ~ a  B b l n a n o  180 M M  OCBAKOB, U 3  KOTOpb lX  
129 M M  B b r n a n o  c 22 no 30 C ~ H T R ~ P R .  He6onbune r o p H b l e  pysbu n p e B p a T w -  
n u c b  B TPJIAHO n p o x o n u M b l e  6 y p H b l e  n o T o x u ,  a 5. X a ~ a ~ a  a b ~ m n a  u3 6epe- 
r a ~  N pasnunacb no n o i i ~ e ,  x a K  B nepuon B e c e H H e r o  n o n o B o A b R .  Y p o s e ~ ~ ,  
B O n b I  B p e K e  6brn J I H M b  H a  19 CM H H X e  M a K C H M a n b H O r O  YPOBHR 3a TOA. 
B e p ~ k i ~ a J I b H b l k  I ' p a A H e H T  O C a A K o B  3a ~ e n n b l k  I I e p H O A  C p a B H U T e n b H O  C 
XOAoAHbIM H ~ ~ O A ~ I I I O ~ ~ :  no A a H H b I M  M ~ T ~ ~ C T ~ H U H ~ ~  nJIar0 MrAH U 6. Xana- 
T a  OH C O C T a B n R e T  B C p e f f H e M  3a 3 r o A a  H ~ ~ J I ~ O A ~ H H ~  OKQJIO 20 M M  H a  100 M 
B ~ I C O T ~ I ,  H O  OT rona K r o A y  ero B e n u r M H a  M e H R e x s i  OT 8 no 48 AM. 

M e T e n u. O6uan c y p o ~ o c ~ b  K n a M a T a  T e p p u T o p u u ,  6 0 n b u a ~  nponon- 
X M T ~ ~ ~ H O C T ~  X o n o A H a r o  nepuona c H N ~ K U M H  T e M n e p a T y p a M u  1~03nyxa.  
6 0 n b M P i ~  'KOJI l i9eCTBOM B b I n a A a l O m X  T B e P A b I X  O C a A K O B  M, H a K O H e u ,  q a C T a R  
X O B W P R e M O C T b  C M n b l I b I X  B e T P O B  C ~ O C O ' ~ C T B Y I O T  I l I U P O K O M y  p a c n p o c T p a H e -  

HHIO ~ e ~ e n e R  no p a k o ~ y .  
Hax6onbrua~ n o B T o p R e M o C T b  ~ e ~ e n e i i  x a p a K T e p H a  n n s I  3 a n a n H o i i  rop- 

noii n O n O C b I  n o n ~ p ~ o r - o  Ypana, me B b l n a n a e T  M H o r o  T B e P A b I X  OZBLIKOB M 
rAe C K O p o C T H  B e T p a  A O C T H r a I O T  ~aa6onbruux 3 H a ~ e H u f i .  ~ H C J I O  C Me- 
T e n b l O  3Aecb A O c T H r a e T  MeCTalMH 160 3a r O A  ( ~ a 6 n .  13). B n p l i ~ p a n b e  H 

3aypanbe sucno n ~ e f i  C ~ e ~ e f l b m  p e 3 K O  Y M e H b U a e T C R ,  l n p H r I e M  Y M e H b U e H u e  
 TO n p o c n e x u s a e T c R  c cesepa H a  l o r  O C O ~ ~ H H O  c a n b I i o  B 3aypanbe. Ha B ~ I -  
COKMX n f i a T O  M e T e n u  H ~ ~ J I O A ~ ~ ~ E H  B O  B C e  M e C R U b I  r O A a ,  XOTR B WlOJIe N 
a B r y C T e  A f e T e n H  O T M e 9 a I O T C R  H e  ~ ~ a ~ ~ b l k  r O A .  M ~ K C M M Y M  M ~ T ~ J I ~ R  Ha6JI10- 
n a e T c R  e M a p T e .  M e ~ e n u  C B b I n a A e H M e M  C H e r a  06b1s~0 c o n p 0 ~ 0 x ~ a ~ T C R  
B e T p a M u  c s a n a ~ ~ o i i  coc~aansrmueii, ~ ~ I I H O C R ~ B M U  C p a B H u T e n b H o  T e n n i d e  

u B J I a X H b I e  M a c c b l :  IB aaaan~ioii MPHOR nonoce- c B e T p a M u  ~ e a e p o - 3 a n a ~ -  
qoro u 3ana j~o r -o  ~ a r p a o n e ~ u i i ,  B B O C T O Y H O ~ ~  nonoce-ce~epo-aana~~om.  
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M B A ~ J I ~  . . . . . . . . 

TOR Me~eopanorne~~a~ cTanqiin 
r l ~ c n o  ner 
nabnone- 

HHR 

20,2 
24,O 
15,O 
17.3 

Mecwu 

I I I1 ( 111 1 N 1 Y I VI I VII I VIlI I IX ( X I XI 1 XI1 

165,O 
142,9 
162,8 
137,O 

22,O 
21,i 
21,O 
17,5 

0,0 
0,O 
1,7 
0,7 

11,8' 
7.7 

13,3 
13-0 

4,2 
1,3 
7,3 
3,6 

8,O 

0,O 
0.0 
0.3 
0,4 

5. X a ~ a ~ a  . . . . . . . 
l-IoAapah~ii Ypan . . . . 
IharoIITAH' .  . . . . . 
PaH-M3 . . . . . . . . ' . 

3,8 
0,6 
5,7 
3,9 

.23,8 
18,9 
17,O 
14,4 

22,5 
1 ;  I 23,5 

3 20,3 
14 17,3 

Bepx~nii  Uyrop . . . . 8,4 0, 1 

15,2 
9,1 

19,8 
15,3 

27 1 10,2 0,O 51,O 113 0,O 8,7 

23,5 
22,2 
21,7 
18,3 

18,O 
14,s 
19,7 
15,3 

0,1 7,6 3 , l  3,3 



n O n H n ~ e n b ~ o e  c H e x H o e  n n T a H n e  H a  c o s p e M e H H b r x  ' n e ~ ~ n ~ a x  npu B e T p o B o M  
nepepa~npe~eJle~ki l i  B b I n a A a I o 4 N X  T B e p A b I X  OCaAKOB. 

T y M a H br. M e p n n n o ~ a n b ~ o e  H a n p a B n e H n e  Ypanbc~oro  x p e 6 ~ a  no OT- 
HOUleHMIO K TOCILOACTBYIOUUM 3 a n a A H b I M  B e T p a M  B C O Y e T a H H U  C l r aCTbIMM 
B X O X A ~ H N R M U  IJHKJOHOB, n P U H O C R 4 H X  6onee ~ J l a ~ ~ b I f i  H ~ennblf i  B 0 3 A y X  C 

3anaAa, C ~ U C O ~ C T B ~ ~ T  K O H A e H C a U H H  BOARHOrO naps U 0 6 p a 3 o ~ a ~ u m  T y M a -  
HOB H a  H a B e T p e H H b I X  CKJlOHaX BbICOKMx n J l a T 0  n X ~ ~ ~ T O B .  n p ~  n p O X O X A e -  
H n M  UNKJIOIIOB H a A  r O p a M U  YaCTO B03I.IMKaIOT a A B e K T U B H b I e  T Y M a H b I .  B r O p -  

HbIX  A O J I U H a X  B I I e p U O A b I  ~ H T M U U K J O H ~ J I ~ H O ~ ~  n O r O A b 1  O ~ ~ ~ ~ Y I O T C R  p a A n a -  
U n O H H b I e  T Y M a H b I ,  a T a K X e  < < 0 6 n a ~ ~ b I e  MOPRD,  A O C T U r a l O U H e  M H O r A a  M o w -  
HOCTH 400-500 m. 

A A B ~ K T H B H ~ I ~  T Y M a H b I  O C O ~ ~ H H O  9aCT-O f l O B f O P ~ l O ' F C R  B K O H U e  T e n n O r O  - 
H a s a n e  x o n o A H o r o  nepnona H a  B ~ I C O K U X  n n a T o .  Bo a p e v s l  c u n b H o r o  T y M a -  
H a  H a  n n a T O  BNAUMOCTb  H e  n p e B b I u l a e T  H e C K O J b K U X  AeCRTKOB M e T P O B ,  B e T e p  
cna6b1ii H J U  nOl rT t I  OTCYTCTBYeT, ~ ~ C O ~ I O T H ~ R  B J I a X H O C T b  f l O C T l i r a e T  H a C b l -  
U e H u R .  B ~ e n n b ~ i i  nepnon BO B p e m  T y M a H a  s a c T o  a b l n a q a w  ocasxu B enne 
hlOPOCU, a B xon0~1ibIfi nepl . iOA - B B H A e  U H T ~ H C U B H O ~ ~  N3MOP0311,  B e J I U q U H a  
~ o ~ o p o f i  y s e n u s u s a e T c R  c sbrco~ofi. 

Ha C ~ M O ~  B ~ I C O K O ~ ~  C T a H U U U  YpaJIa - Pa8-M3 - HaC 'YUTblBaeTCR B C p e A -  
H e M  3a r O A  OKOJIO 150 ~ H e f i  C T Y M a H O M ,  n p U g e M  B ~ e n J I b 1 f i  H ~ O n 0 ~ ~ b l f i  ne- 
p U O A b 1  l I O B T O p R e M O C T b  4nCJla  ~ ~ e f i  C T y M a H a M H  nOVTU O A H H a K O B a  ( ~ a 6 n .  14).  

B T I O n e p e s H b I X  P D p H b l X  A ' O n U H a X  4UCJ lO  A ~ e h  C T Y M a H O M  3 H a Y U T e J l b H O s  

M e H b U e ,  q e M  H a  n p n n e r a l ~ 4 u x  p a B H H H a X ,  s T 0  o l 6 y c n o n n e s o  6 0 n b U u ' ~ ~  
CKO~OCTRMN B e T p a ,  l T p e n R T C T B Y I O 4 U M U  0 6 p a 3 0 ~ a H ~ 1 0  T y M a H a .  Ha n o J l R p -  
HOM Ypane sucno n ~ e 8  c T ~ M ~ H O M  B X B J I O A H ~ I ~  ~ e n n b ~ f i  n e p n o ~ b ~  nown 
P a B H O ,  a H a  ~ ~ H ~ O J I R ~ H O M  Y p a J I e  I l O B T O P R e M O C T b  T Y M a H O B  B ~ e n J I b 1 f i  Ile- 
puon c o c T a B n R e T  70°/0, B x o n o ~ ~ ~ f i  nepuon - 20% u B n e p e x o ~ ~ b ~ f i  nepw 
04 - 10 OJ0 ( ~ a i i )  OT P O A O B O ~ ~  C Y M M ~ I .  

B npuypanbe  u B 3aypanbe M a K C A M a J I b H O e  sncno me8 c T y M a H a M I i .  

H ~ ~ J I I O A ~ ~ T C R  B c e ~ e p ~ o f i  s a c T n  T e p p u T o l p H U ,  n p n s e M  B npuypanbe  sacno. 
~ H e f i  c T Y M a H O M  B 1,5-2 pa3a bonbme, 4 e M  B 3 a y p a J I b e .  B X O J I O A H ~ I ~ ~  ne- 
P N O A  O T M e s a e K R  60nbue T Y M a H O B ,  9 e M  B ~ e n J I b 1 f i .  

K p o M e  cnJ IOUIHbIX  T Y M a H O B ,  H ~ ~ ~ I ~ A ~ ~ I O T C R  n p W B e ' W i B a l o ~ U e C R  T Y M a H b I ,  
K O r A a  m W 3 0 H T a J I b H a R  BHJHMOCTb, K a K  U n P H  C n J I O U H b I X  T y M a H a X ,  HeBeJ IU-  
K a ,  a ~ e 6 0  N o 6 n a ~ a  p a 3 J I u s a m T c R  X q m . U O .  ~ T U  T Y M a H b I  M a J I O M O u H b I e  U 
HMeIOT P a A M a u M Q H H O e  n p O H C X O W J e H n e .  OHW H ~ ~ J I I O A ~ I O T C R  K a K  B r O P H b I X  
J o n n H a x ,  T a K  M H a  BblCOXWX n J I a T 0 .  Ha BbICOKMX n J I a T 0  6 b l ~ a l o ~  T a K X e  ~ y -  
M a H b l ,  n e p M 1 o A n s e C x n  n o ~ ~ n R r 0 w U e C R  U n C Y e 3 a I O U n e ,  l n p u Y e M  n e p u o j b I  M e x -  

noRBJIeHHt2M Pi MCYe3HOBeHMeM T y M a H a  M O r Y T  6 b 1 ~ b  OT HeCKOnbKMX 'MUHYT 
A 0  HeCKOnbKMX UaCOB.  M, H a K O H e U ,  B n e P M O A  a H T N U N K J O H a J I b H O r 0  Bb lXOJIa -  
)KMBaHMR 3 n ~ 0 h  I I p H  HM3KMX T e M n e p a T y p a X  B O 3 A y X a  B , r O P H b I X  AOJIHHIX. 
' 4 a C T o  ~ a 6 n m n a e ~ c R  J I e n R ~ 0 8  T Y M a H  n P H  HaJIHLI14M J I eARHbIX urn B B 0 3 -  

A y X e .  
B s a ~ n m s e ~ n e  H ~ O ~ X O ~ H M ~  OTMeTMTb,  q T O  T Y M a H b l  n r p a m T  3 u a q n ~ e ~ b -  

H Y I o  1pOJIb B @ O ~ M U ~ O B ~ H H ~  n o r o A H b I x  y c n o ~ n n  p a f i o ~ a .  3 ~ a  P O n b  O C O ~ ~ H H O .  
B e J I n K a  B B ~ I C O K O ~ O P H O ~ ~  0 6 n a c ~ u  Ypana. n p n  Y a C T b I X  T Y M a H a X  3HaYWTeJ Ib -  
HO Q c J I ~ ~ J I R ~ T c R  ITPMXOA C O J I H ~ L I H O ~ ~  p a ~ n a u n n  w y M e H b u l a e x n  n o T e p R  T e n n a  
r r o ~ c ~ u n a m ~ e f i  n o ~ e p x H O C T b 1 0  B B U A e  ~ @ @ ~ K T M B H O ~ O  n 3 J I y s e H u ~  B a T M 0 -  

c @ e p y .  3 u ~ o f i  B J I U R H M ~  T y M a H O B  H a  B e n n q k i H y  P a A U a U M O H H o r O  6 a n a ~ c a '  
O s e H b  B e J n K o ,  T a K  K a K  n p n x o A  c 0 J I ~ e q ~ o f i  P a A n a U M U  1 6 b l s a e ~  H U Y T O X H ~ I ~ ~ , .  

a ~ @ @ ~ K T H B H Q ~  usnyseaue BeJINKo.  
M 31M 0 p 0 3 b, u H e fi. C y 6 n n ~ a u 1 l R  U 3 M O P 0 3 N  H a  B e P T U K a J I b H b I X  no- 

B e p X H O C T R X  npn c n a 6 b 1 x  B e T p a x  sawe B c e r o  n p o u c x o A n T  npn o 6 p a 3 0 ~ a ~ n k r  
T V M a H O B  UJIN BO B p e M R  T Y M a H O B  B X O ~ O A H L ~ ~ ~  I I e p U O A ,  K O r A a  B O 3 n y X  I-repe- 
H a C b I l u e H  BOARHbIMW n a p a M n .  P0nb W 3 M O P 0 3 H  B K O n H g e C T B e  T B ~ P A ~ ~ X  
O C a A K O B  B O 3 p a c T a e T  C B ~ I C O T O ~ ~ .  T ~ K ,  H a  C T a H U H U  Pafi-M3 3a ron 0TIvIe- 

4eHo B C p e A H e M  108 ~11efi C N 3 M O P 0 3 b I o ,  K O T O P a R  ~ a 6 n l O ~ a . J I a ~ b  BO B C e  





NF\.CRUbI r O A a ,  I I  J I I l W b  B MloJIe U a B r y C T e  U 3 M O P 0 3 b  6 b l ~ a e ~  H e  K ~ X A ~ I A  r O A .  
M L ~ K c M M ~ J I ~ H o ~  qNCJIO AH& C N 3 M O P 0 3 b H )  6 b I ~ a e ~  B O K T R ~ P ~  N ~ o ~ 6 p e ,  KOF'Aa 
4OHO COCTaBJ IReT  OKOJIO 15  AH^; B MeCRU.  B 3 a y p a J I b t 3 ,  I lO  A a H H b l M  M e T e O C T a H -  
UNM C a J I e x a p ~ ,  3a r O A  6 b 1 ~ a e ~  45 C H 3 M O P 0 3 b l o l  n p H Y e M  C UIOHR n0 

a B r y C T  O H a  COBepLLleHHO OTCYTCTBYeT. 
3 N ~ 0 f i  H a  C T e H K a X  K a p a  JIeAHUlKa MTAH, 0 6 p a L U e ~ t I b 1 ~  K ~ C H O B H ~ I M  B J I ~ .  

rOHOCHbIM I O r O - 3 a n a A H b l M  B e T p a M ,  Y a C T O  ~ a ' 6 J I l l o ~ a e ~ c f l  MHTeHCUBIIaR  M3MO- 
1)03b, A J I U H a  n e p b e B  K O T O P O ~ ~  A O C T I l r a e T  0,5 M M 6onee. 

O o n R  Z13MOP0'3M B KOJINYeCTBe T B e P A b l X  O C a A K O B  M B nUTaHMM JIeAHPiKOB 
Y p a J I a  H e 3 H a Y H T e J I b H a ;  n o - B u A M M O M y ,  A a X e  H a  6onbruux BbICOTaX O H a  H e  
. n p e B b l L I I a e T  3-5°/0 OT KOJIllLIeCTBa T B e p A b I X  OCaAKOB,  a H a  J I e A H H K a X ,  r A e  
. a K K y M y J I U p y e T C R  O C O ' ~ ~ H H O  'MHOrO C H e T a ,  OKOJIO 1 'lo. 

B ZIHTNUUKJIOHaJIbHyIO RCHYIO n O r O A y  BO B p e M R  UHTeHCMBHOrO P a A M a U U -  
:OHHOT0 B b I X O J I a X U B a H M R  C H e X H O r O  n O K p O B a  H a  n O B e p X H O C T N  C H e r a ,  K y C T a p -  
rHUKOB U H a  BCeX r O P U 3 0 H T a J I b H b l X  n O B e P X H O C T R X  BbI'CTYIlaIOLUMX n p e A M e T O B  
0 6 p a 3 y e ~ c ~  u ~ e i i .  I l p u  B e T p e  OH n e r ~ o  p a 3 p y ~ a e ~ c ~  H n e p e M e r u n B a e T c R  co 
CHeI'OM. O o n R  MHeR B O ~ L U ~ M  KOJIHqeCTBe  T B e P A b I X  OCaAKOB H e  H 3 y Y e H a  li 
COCTaBJ IReT ,  IIO-BMAMMOMY, HMYTOXHO M a n y l o  BeJ lk iqkiHy.  

P ~ C C M O T ~ ~ H H ~ R  B b I W e  KJ IMMaTNYeCKaR X a p a K T e p k i C T H K a  T e P P N T O P l l W  
Y l p e ~ C T a ' B J I e H a  C p e A H N M N  N 3KCTpeMaJ IbHbI lMW B e J I U Y H H a M U  3 J I e M e H T O B  KJIN- 
M a T a  3a n o c n e n H u e  27 n e T .  A ~ a n a s  U ~ M ~ H ~ H U R  T e M n e p a T y p b l  ~ o s ~ y x a  u 

.OCaAKOB 3a 6onee ~ J l k i ~ e J I b ~ b I f i  n e p k i O A  ~ a 6 n l o n e ~ u f i  n p U B O A l l T C R  H a M U  
no ~ e ~ e o p o n o r u q e c ~ o f i  c T a H s w u  C ~ I K T ~ I B K ~ P ,  u ~ e m u e i i  ~ a u 6 o n e e  AJIHH- 
~ b ~ f i  H ~ ~ J I I o A ~ H N ~ ~  ( C  1818 I-.). Ha OCHOBaHNN O ~ ~ ~ ~ O T ~ H H ~ I X  M a T e p H a -  

.JIOR ~ e ~ e o I i a 6 J I l o n e ~ P i f i  n O C T p O e H b 1  ~ P ~ @ H K H  U 3 M e H e H M R  T e M n e P a T Y P b I  
B 0 3 A Y X a  U O C a A K O B  O T A e J I b l i O  38 ~enJIb1fi ( u l o ~ b  - C ~ H T R ~ P ~ )  U X O J I O A H ~ ! ~ ~  

( o w ~ 6 p b  - a n p e J I b )  n e p H O A b 1  no C p e n H N M  CKOJIb3RLUUM AeCRTNJIeTWRM 
(puc. 26). 

I < ~ K  BHAHO ~3 PUC. 26, I, ~ e n n b ~ f i  nepuoa c K o H s a  XIX B. no H a c T o R m e e  
B p e M R  X a p a K T e p H 3 y f ? T C R  I IOBbI l r r eHHeM cpen~ef i  T e M n e p a T y p b I  B O 3 A y X a  H a  
'0,35" no C p a B H e H H l o  C n e p U 0 n O M  H a Y a J I a  Fi C e p e A M H b l  XIX B. (1818- 
1867 rr.) . n o ~ b r m e ~ u e  T e M n e p a T y p b l  T e n n o r o  aepuona 06yc~1o~uno  ycu- 

n e H H o e  T a R H u e  n b A a  M c H e r a  H a  n e n H u K a x  Ylpana w ~ e r p a n a u u m  K a p o s b r x  
J IeAHHKOB. B O ~ H L I  n O T e n J I e H k i R  B J I eTHMe M e C R s b I  CMeHRIOTCR B0JIHaMI.I  no- 
XOJIOnaHMR, o 6 p a 3 y ~  C M H y C Q H A a J I b H y l o  KPMBYIO M3MeHeHMR BO B p e M e H N  T e M -  
V l e p a T y p b I  B O 3 A y X a  (CM. PHC.  26, I), I l p H s e M  n p a B a R  Y a C T b  K ~ H B O ~ ~  (C K O H r I a  
XIX B. no H a c T o R u e e  B'PBMR) S o T M e Y a e T  6onee B b I c o K u e  T e M n e p a T y p b I ,  s e M  
J I e B a R ,  H a  K O T O P O ~ ~  OTYeTJIMBO n P O C J I e X H B a l O T C R  A B a  T Y e p N 0 ~ a  3 H a Y N T e J I b H O -  
ro I lOHWXeHMR T e M n e p a T y p b I  B O 3 A y X a  ( H a  0,8-O,gO H U X e  H O P M ~ I ) .  Hau6o- 
nee B ~ I C O K N M U  T e M n e p a T y p a M u  T e n n o r o  cmosa x a p a ~ ~ e p n 3 y m ~ c ~  nepuonbr 
c 1915 no 1925 u c 1931 no 1934 rr., K o r n a  T e M n e p a T y p a  ~ o s n y x a  n o n u u M a -  
n a C b  BblLLle H O P M b I  H a  0,55-0,65°. 

B nepuon MTT u B H a c T o R u e e  B ' P ~ M R  T e M n e p a T y p a  ~ o s ~ y x a  T e n n o r o  
nepuona K O J I ~ ~ J I ~ T C R  o K o n o  cpen~efi  B e n u w i H b l ,  HO y x e  ceiisac H a M e s a e l l c R  
T e H A e l l U U R  I< nOBbILLleHMKl T e M n e p a T y p b I  B O 3 A y X a  JIeTHMX M e C R U e B .  I < ~ N B ~ R  
Q C a n K O B  3a ~ e n J I b 1 f i  n e p M O A  (C 1888 r.) H M e e T  H a n p a B J I e H H O C T b ,  0 6 p a ~ ~ y l o  
T e M n e p a T y p e  ~ o a n y x a :  K o r A a  T e M n e p a T y p a  ~osnyxa  6 b 1 n a  B b I l u e  H O P M ~ I ,  
o c a A K o B  B b I n a A a n o  M e H b r u e  H O P M ~ I ,  a K o r A a  T e w n e p a T y p a  ~ o 3 ~ y x a  noauxa- 
J I a C b ,  #KOJIHYeCTBO OCaAKOB YBeJIHYMBaJIOCb.  ~ ~ B I I C U M O C T ~  XOJIHYeCTBa  O C a A -  
KOB B ~ e n J I b 1 f i  'T I epUoA O ~ ~ C J I O B J I ~ H ~ ,  no-BHAUMOM)', y C l l J I e H N 0 M  3 0 ~ a J l b ~ o f i  
q U P K Y J I R U H N  ~ T M O ( ? @ ~ P ~ I  B n e P U O A b I  ~aw60~1brrrero Y B J I a X H e H N H  U I I O H M X e -  
H n R  T e M n e p a T y p b I  ~ 0 3 ~ y x a  H O C J I ~ ~ J ~ ~ H M ~ M  ee npn  n o B b r m e H n 1 . l  T e M n e p a T y -  
p b l .  Hanusue ~ a ~ 0 f i  3aBMCMMOCTU A a e T  OCHOBaHMe n p e A n O J I a r a T b ,  YTO KOJIN- 

q C C T B 0  O C a A K O B  Tennor0 n e p u o A a  c H a Y a n a  XIX B. 6b1no O ~ ~ I Y H O  BbILUe 



H O P M b l ,  a B O T A e J I b H b I e  n e p H 0 A b I  ( n e p U 0 n b 1  n O H U X e N H R  T e M n e p a T Y p L l I  B 0 3 -  
nyxa)  A m M r a n o  ~au6onbruefi ~ e n ~ s u ~ b ~ .  
. X o n o ~ ~ b ~ f i  n e p N o A  c 1818 r. no 90-x roAoa nporunoro B e K a  xapamepu* 

3 Y e T C R  0 6 4 ~ ~  n O H M X e H U e M  ~ e ~ n e p a ~ y p b ~  B O 3 A y X a ,  C B R 3 a H H b l M ,  IIO-BUAUMO- 
MY, C O C J I ~ ~ J I ~ H U ~ M  . ' 3 0 ~ a J I b H o f i  N YCUj IeHMeM M ~ P U A U O H ~ J ~ H O ~ ~  UUPKy.rIfiUI1li 

PHC. 26. M H O ~ O ~ ~ T ~ R I I  H ~ M ~ H ~ H B O C T ~  TeMnepaTypN ~osnyxa (T) H ocanrcm ( x )  
3a TeIIJIbIR ( I )  H ~ 0 . 1 0 2 ~ ~ ~  (11) IIepHOilbI no MeTeOCTalf9.HH C ~ I K T N B K ~ P  

Cnnolunaa nnnna - cpennnn Teuneparypa nosnyxa 3a nepnon 1818-1960 rr., mrpnxosan- 
cpenttna TeMneparypa eoanyxa sa nepnonbl 1818-1867 rr. H 1888-19C-9 rr., lurpnxoeaa 

c ~ o n ~ o n  - cpenasn cyuua  ocanaon sa nepnop. 168&1960 rr. 

~ T M O C @ ~ ~ ~ I .  C p e n H R R  T e M n e p a T y p a  B l o 3 n y X a  3a 3 T O T  O 'Fpe3OK B p e M e H E l  6 b 1 n a  
BbIIlJe H O P M b I  H a  0 , 1 5 O .  Ha   OH^ o6uaro n 0 H U X e H U R  T e M n e p a T y p b I  B O 3 A y X a  
OTMe '4a IOTCR n y J I b C U p y 1 O ~ U e  K O J I ~ ~ ~ H U H ,  C O O T B e T C T ~ I O ~ U e ,  B e P O R T H O ,  11- 
J I eTHUM 'KJ IUMaTUYeCKUM UHKJIaM.  C a ~ a k  BbICOKaR T e M n e p a T y p a  B 0 3 A Y X a  
x o n o n H o r o  nepuona H ~ ~ J I ~ K I A ~ J I ~ C ~  B 20-x ronax nporunoro B e K a ,  K o r n a  o H n  
n O A H M M a J I a C b  B b I I l I e  H O P M b I  H a  1 , 2 O .  B 40-e U 50-e rOAb1  XIX B. 3 N M H U e  T e M -  
n e p a T y l p b 1  ~ o s n y x a  6b1nu H u x e  H O P M ~ I  H a  0,5O. 

C K o H s a  nporrrnoro B e K a  no 20-x r o n o B  XX B. ~a6n1onanocb n o s b I m e H u e  
T e M n e p a T y p b I  B O 3 A y X a  XOJlOAHOrO I l e p U O A a  U Y B e J I U l I e H U e  KOJlU'4eCTBa B b I n a -  
~ a l O 4 U X  OCaAKOB,  O ~ ~ C J I O B J I ~ H H O ~  n p e 0 6 ~ 1 a ~ a H U e ~  3 0 ~ a J I b H o f i  UHPKYJIRUUM 
~ T M O C @ ~ ~ ~ I  H a A  M ~ ~ u A u o H ~ J I ~ H o ~ ~ .  O C ~ A K M  XOJIOAHOrO n e p U O A a ,  K a K  B U A l i O  
~3 PHC. 26, 6, B o T n u s u e  OT T e n n o r o  nepuona, u M e i o T  o n u H a K o B y m  H a n p a B -  

J I eHHOCTb  C ~ e ~ l l e p a ~ y p o f i  B 0 3 A y X a .  C H a s a J I a  20-x I'OAOB XX B. no HaCTOR-  
wee B 1 p e M R  T e M n e p a T y p a  ~osnyxa  xononsoro nepuona 6b1na B ~ C H O B H O M  
B b I I l r e  HOPMbI .  3 a  3 T O T  I I ePk iOA H ~ ~ J I I O A ~ J I O C ~  J IU l l rb  OAHO 3 H a ' 4 U T e J I b H O e  no- 
H I i x e H n e  T e M n e p a T y p b r  ~os i ryxa  B H a v a n e  40-x r o A o B ,  K o r A a  T e M n e p a T y p a  
x o n o n H o r o  nepuona n o H u m a n a c b  H a  0,65O H H x e  HOPMM. Hau6onee H N S K W ~  
T e M n e p a T y p b I ,  C O O T B e T C T B y I O 4 U e  no B p e M e H H  H a U M e H b L I I e M y  K O J I H s e C T B y  
BbInaBILlMX O C a A K O B ,  O T M e s e H b I  B 90-x r O A a X  IIpOILIJIOrO B e K a ,  K O r n a  T e M n e p a -  
rypa ~ o s n y x a  6b1na H u m e  H O P M ~ I  H a  l,OO. I l p e ~ b ~ r u e ~ u e  T e M n e p a T y p b I  ~ 0 3 n y -  
X a  x O n O A H 0 r Q  n e p U O A a  H a A  H O P M O ~  H a  0,7O O T M e q a J I O C b  T a K X e  *B C e p e A N H e  
30-x U B 1KOHUe 40-x I'OAOB. 



C y ~ e ~ ~ 5 y l o ~ a ~  C1BR3b M e X A Y  3UMHMMU T e M n e p a T ~ p a M N  B O 3 n y X a  M OCa&-  
.KaMM A a e T  ' B 0 3 M O X H O C T b  BOCCTaHOBMTb H a n p a B J I e H H O C T b  W3MeHeHHR KOJIXYe- 

c T n a  o c a n K o B  x o n o A H o r o  n e p M o n a  c 1818 no 1867 r. Ha~6onbruee K o n u s e -  
C T B O  OCaAKOB,  COOTBeTCTBYlo IUee  ~ a u 6 o n e e  B ~ I C O K O ~ ~  T e M n e p a T y p e  B O s A y X a ,  
no -EUAHMOM~,  mnanano  B 20-x ronax npomnoro B e K a ,  K o r n a  npeo6nanana 
3 O H a J I b H a R  UNPKYJIRUMR ~ T M O C @ ~ ~ ~ I ,  6 n a r o n a p ~  s e ~ y  J I ~ ~ H u K H .  YpaJla NMeJIM 
~ a M ' 6 0 ~ 1 b 1 ~ e e  c H e r o H a K o n n e H w e .  B nocnenymuine r o A b I  B n n o T b  AO c e p e n u H b r  
nPOLLIJIOr0 B e K a  KOnU ' l eCTBO O C a A K O B  XOJlOAHOrO n e p H O A a  yMeHbLUaJ IOCb .  

B nepnon MTT T e M n e p a T y p a  ~o snyxa  x o n o n H o r o  nepuona16b~na ~ e c ~ o n b -  
KO BbILUe HOPMbI ,  a KOJIU'ieCTBO OCaAKOB - H e M H O r O  H M X e  HOPMbI.  B H a C M -  
R U e e  B p e M R  H ~ ~ J I I O ~ ~ ~ T C ~ I  n O H M X e H M e  T e M ' n e p a T y p b I  B O 3 A y X a  M y M e H b m e l r H e  
K O J I I l q e C T B a  O C a A K O B  XOJlOAHOrO ITepMOAa .  

n p o ~ e ~ e ~ ~ b 1 f i  a H a J l M 3  M3MeH9MBOCTM T e M n e p a T y p b I  B O 3 A y X a  M OCaAKOB 
no n e p s o n a M  rona n a e T  n p e n c T a s n e H n e  o p a 3 n n ~ ~ b l x  C o s e T a H n R x  T e n n o r o  
H X O n O n H O r O  n e p w o n o B  IBO B p e M e H M .  Haa6onee 6 n a r 0 n p M R ~ ~ b 1 ~  AJIR C y U e C T .  
a O B d H M R  J I eAHUKOB RBJIReTCR C O r I e T a H M e  ~ e n J I 0 f i  3 U M b I  M XOJIOAHOTO J l e T a ,  
K o r p a  3a ~ M M Y  B b I n a n a e T  O C O ' ~ ~ H H O  M H a r o  caera, K ~ T O P ~ I A  H e  y c n e B a e T  c T a -  
R T ~  B T e s e H n e  n p o x n a n H o m  n e T a  M n e p e K p b l s a e T c R  c H e r o M  cnenymwero rona. 
C o q e ~ a ~ s e  x e  xonon~oi'i S N M ~ I  M T e n n o r o  n e T a ,  ~ a o h p o ~ ,  ~ a u 6 o n e e  ~ e 6 n a -  
r O I l p N R T H 0  AJIR C y U e C T B O B a H M R  JIeAHUKOB, T a K  K a K  B XOJIO&Hylo 3 M h I y  H a  n e A -  
H U K a X  a K K y M y J I M p y e T C R  M a n o  C H e r a ,  a B Tenno€! n e T 0  n p k !  UHTeHCUBHOM T a R -  
HUM nOMMMO C e 3 0 H H O r O  C H e r a  C T a M B a e T  3 H a 9 W T e J l b H a R  9 a C T b  @ M p ~ a  1.1 nbna. 

B H a c m R m e e  B p e M R  T e M n e p a T y p a  ~ o s n y x a  ~ e n n o l r o  n e p M o n a  H a  n o n ~ p -  
HOM Ypane s M e e T  T e H n e H s u I o  K n o s b r m e H w l o ,  a T e M n e p a T y p a  t ~ o s ~ y x a  s KO- 
nwecmo o c a n K o B  x o n o , q H o r o  nepnona - K n o H u x e H u l o .  Aanb~efiruee nosbr- 
u r e H w e  T e M n e p a T y p b r  ~osnyxa  rennoro nepuona w y M e n b u I e H n e  T s e p n b l x  
O C a n K O B  I I p M B e n e T ,  no-BMAMMOMY, K YMeHbILIeHnIO  aIcK'J'MyJIRUHM C H W a  H a  
n e n H w l K a x  u y c w n e H u m  T a R H u R  mna ,  T. e. K ewe 6onbruefi aerpanaunu nea- 
HUKOB Ypana. 

3. CHHOnTHYECKWE YCJlOBHIl XAPAKTEPHblX THnOB IlOrOAbl 

n 0 c J I e  X a p a K T e p U C T M N M  O ~ U M X  U H ~ K ~ ~ R ~ ~ O H H ~ I X  n p O U e C € O B  M OCHOBHbIX 
3 J I e M e H T O B  K J I M M a T a  C e B e p H b I X  ~ ~ R O H O B  Y p a J I a  H ~ O ~ X O A U M O  ' P a C C M O T p e T b  
K O H K P e T H b I e  C N H O n T N q e C K M e  CNTYaUNM, 0 6 y c n o ~ n u ~ a l o ~ n e  p a 3 n U s H b I e  COYe-  
T a H N R  M e T e O p O J l O r M q e C K M X  3 J I e M e H T O B ,  T .  e. T N n b I  n O r O A b l .  n p M  3 T O M  r J I a B -  
H o e  B H R M a H M e  d 6 p a 1 4 a e ~ ~ R  H a  X a P a K T e P N C T M K Y  T e X  TMnOB nOI'OAb1, K O T O P b l e  
C y U e C T B e H H O  BJIMRloT H a  n P O U e C C b 1  aKKyMYJlRUMM H T a R H M e  C H e r a  M JIbna. 
C 3 ~ 0 k  U e J I b l o  O T A ~ J I ~ H O '  P a C C M a T p M B a l o T C R  C O O T B e T C T B y l o I 4 H e  TMnbI  n O r O A b I  
u c u H o n T H s e c l K H e  ycnosm B XOJIOAH~IR u ~ e n n b ~ R  nepuonbr rona. n p ~  asanu- 
3e M BbIAeJ IeHMH X a p a K T e p H b I X  TMnOB n O r O A b 1  n p M M e H R J I C R  M e T O n  6. n. AJPM- 
C O B a  [13], O C H O B ~ I B ~ I O U M ~ ~ ~ R  H a  Y l r e T e  H e  TOJlbKO CpeAHMX,  HO M < < K P ~ ~ ~ H H X > >  
s ~ a s e ~ s i i  M e - r e o p o n o r w s e c K u x  s n e M e H T o B ,  a T a K x e  M e T o n  A. n. Tanbuosa 
[73], 6 a 3 ~ p y 1 0 w ~ f i c ~  H a  a H a J I k i 3 e  M ~ X A Y C Y T O ~ H O ~ ~  M3MeHqMBOCTM p a 3 ~ 0 c ~ e f i  
MeTeOPOJ lOrMrIeCKMX 3J I eMeHTOB.  

,QnR XOJIOnHOrO I l e p M O n a  . p a C C M a T p K B a l o T C R  CMHOnTMqeCKMe YCJIoBMR n p M  
B b I n a A e H M M  T B e P A b I X  OCaAKOB M MeTeJ IHX.  

B C e B e p H b I X  paf io~ax YpaJIa X a p a K T e p H a  B b I C O K a R  ~ O B ~ O ~ R ~ M O C T ~  TMnt rB  
n o r O A b I $  O C a A K a M M ,  ~ n p e B b I L L I a l o ~ H M l 4  0,l MM/CYTKU. T ~ K ,  no  A a H H b I M  M e T e O -  
c T a H u u u  6 .  X a n a ~ a  3a 4 rona (1958-1961 rr.) 6 b 1 n o  737 n ~ e f i  c o c a A K a 8 M u  
mrue  3~01-o npenena, T. e. T s e p A b I e  o c a A K u  sblnananu nosTu sepes &em. 
M 3  B c e x  c n y l l a e B  6onee n o n o B u H b r  n p u x o j u i T c s i  H a  o c a n K u  B npenenax OT 
0,l AO 1 MMICYTKU, o K o n o  35 c n y s a e B  - OT 1 no 5 MM, o K o n o  10 OJ0 cnysa- 
e B -  OT  5 A 0  10 AtM M TOJIbKO 6010 C n y q a e B  lTPMXOANTCH H a  OCaAKM 6onee 
10 M M ~ C Y T K U .  T ~ K ~ M  o'6pa30~, o c a n K u  OT O,1 A 0  5 M A  C O C T ~ B J ~ . ~ O T  84 '10 BCeX 



c n y y a e B .  A a H H b l e  o e x e n H e B H b r x  o c a n K a x  . M  M e T e n R x ,  h l e T e o p o n o r M s e c K u e -  
.XZtpa1KTepHCTMKH H B b l s U C J I e H H b I e  3 H a q e H M R  Me>KAyCYTOYHbIX pa3~0~'I'efi T m -  
n e p a T Y P b 1 ,  AaBJIeH.MR, B J I a X H O C T U ,  BbICOTbI C H e X H O T O  n O K p O B a ,  C B e A e H H b I e  5 .  
K a p T O T e K y ,  H a H W M J l H C b  H a  AMHaMWKO-KJINMaTOJIOru9 . eCKUe  r p a @ M ~ M ,  n O C T p 0 -  
e H H b 1 e  no Me'POAy E. n. A n n , c o ~ a  [13].  TO nO3BOJIMnO O X a p a K T e p M 3 0 B a T b -  
B C e  ~ ~ o r o c 1 6 p a 3 ~ e  ~ 0 s e ~ a H ~ f i  M e T e O 3 J l e M e H T O B  H HX H3MeHIImHBOCTb . n p M  5 b I -  
I l aAeHMki  O C a A K O B  M n ' pH  M e T e J l R X  3a B e C b  n e p M O A  ~ a 6 n 1 0 ~ e ~ ~ f i  (1958-- 
1962 rr.) M B I , I R B M T ~  AHM, K o r n a  c H e r o n a a b 1  M M ~ T ~ J I H  npoucxoaunu npw 
< < K P ~ ~ ~ H N x > >  YCJIOBNRX nOrOAb1 .  T ~ K ,  ~all16onee MHTeHCUBHbIe  C H e r O n a n b I  N M e -  
T e n u  O ~ ~ I ~ H O  H ~ ~ ~ ! I O A ~ I O T C R  npw T e M n e p a T y p a x  H e  H u m e  M M H Y C  15 - M . U H ~ C  
.lo0, c n a 6 b l e  c l l e r o n a n b r  c C ~ T O ' I H ~ I M ~ M  c y . M M a M u  T B e p x b I x  o c a , q l < o B  M e H e e .  
5 MM - . n p M  T e M n e p a T y p e  - 25" M H u x e .  Bcero 6 b 1 n o  ' B b I A e J I e H o  50 . n e p u o A o a ,  
BO B P e M R  9KOTOPbIX H a 6 J I m ~ a J I k f c b  O T M e s e H H b I e  yCJl0BkIR ki AJIR 3TMX YcJIoBM~~: 

. p a C C M O T p e H b l  KOHK'peTHble  CNHOnTHl reCKMe C H T Y a 4 M U .  
A. n. r a J I b ~ 0 B  [73] n O A s e p K M B a e T  T e C H y l O  C B R 3 b  6 M n O B  3 J l e M e H T a P H b l X  

T l p H 3 e M H b l X  M e X A Y C Y T O q H b l X  n .pOUeCCOB C H a n p a B J I e H k I e M  Be'I'pa. O ~ H ~ K O  8. 
r o p ~ b ~ x  panosax, rze H a n p a B n e H u e  serpa o n p e n e J r n e T c R  B OCHOBHOM opuerl- 
~ a s u e f i  I 'CpHbIX AOJIMH, T a ~ 0 f i  T ~ C H O ~ ~  CBR3N M O X e T  N H e  6b1~b .  Bce 3 T 0  OC-. 
J I O X H R e T  BO3MO)KHOCTM Y Y e T a  B e T p a  npll AMHaMMKO-KnMMaTOnOrulreCKOM 
a H a J I H 3 e .  no-BHAUMOMY, ~ a u 6 o n e e  P e a J I b H b I M  N H a A e X H b I M  n y T e M  a H a J I u 3 a  
ycnoswfi B b I n a n e H I l R  O C a a K O B  II M e ~ e J I e f i  RBUTCR a H a J I M 3  MeXAYCYTOYHbIX.  
p a3~0c~ef i  MeTeOpOJIOrMqeCKkfX 3 J I e M e H T O B  COBMeCTHO C C M H O n T M ~ e C K M M N  YC- 
.lOBMRMH n p M  COnOCTaBJ l eHMH BbIAeJ IeHHbIX T M n O B  no C U H 0 ~ T H s e C K M h . r  h1al.e- 
P E i a J I a M  N n0 M e X A Y C Y T 0 9 H b I M  P a 3 H O C T R M .  

B b ~ n a n e ~ l a e  O ~ ~ A I C O B  n p u  o ~ ~ o c u ~ e n b ~ o  ~ e n n o f i  n o -  
r 0 A e. 3 M M 0 f i  BO B P e M R  n P O X O X A e H M R  C e p l i U  !UWKJOHOB a p K T H q e C K O r 0    OH-- 
T a  no cesepy E,sponbr B H a 8 n p a , B n e H u u  . ~ o ~ e f i  AP.KT,UI<N H ~ ~ J I ~ O A ~ I O T C H  60nb- 
ruue p a 3 n s s ~ n  T e M n e p a T y p  y n o s e p x H o c T M  s e ~ n u ,  ~ o c ~ ~ r a ~ m r r l a e  20'. B 3~01  

B p e M R  H a A  O C T ~ J I ~ H O ~ ~  s a C T b I 0  E ~ p o n b r  p a C I l O J l a r a e T C R  C T ~ ~ H O H ~ ~ H ~ I ~  a H T H -  
UPIKJIOH, K O T O P ~ I ~ ~  I l O C T e n e H H O  Y B e J I M q U B a e T C R  no n J I O U a A F i  M, C M e U a R C b  H Z  
BOCTOK,. P a c ' I I p O C T p a M R e T C R  B BbICOTy  A 0  10-15 ICAl. u ~ ~ ~ ~ ~ b ~  O ~ A ~ ~ ~ I O T  3TOT.  
a H T H q H K n o H  c s a n a ~ a ,  , c ~ e w a ~ c b  B A o n b  ero s a n a ~ ~ o f i  n e p ~ a e p u ~  H a  ce~epo- .  
DOCTOK N A a n e e  H a  BOCTOK. 

~ o J I o c ~  XOJIOAa  H a A  E ~ p o n e f i c K ~ f i  ~ e p p F i ~ 0 p M e f i  C O B ~ T C K O ~ O  C,0103a RaB-. 
n R e T c R  n p o A o n x e H M e M  osara xonoaa B u e H T p e  APKTUKU. r p 8 6 e H b  T e n n a :  
.HaXOAHTCR H a A  B O C T O Z ~ H O ~ ~  Y a C T b I O  A T ~ ~ H T H K U .  n o  ce~epaok  0 K p a . M H e  B~ICO:  
K O r O  a H T N 4 H K J I O H a  OTqeTJIWBO npOCJ leX<HBaIOTCR BbICOTHaR @ ~ o I . I T ~ J I ~ H ~ R  3 0 H a :  
( B 0 3 )  u c ~ p y i i ~ o e  T e s e H u e .  T a ~ a 5 I  cwTyasm, H a n p u M e p ,  H ~ ' ~ ~ I o J ~ J I ~ c ~ ,  KO-. 
ma C 13 no 19 , Q e K a & p R  1961 r. O r P O M H a R  T e P P N T O P N R ,  B K J I I 0 9 a l O W a R  FIH- 
ma fie^, M c n a ~ n u m ,  ~ ~ M J I K I  @ p a H ~ a - M o c u @ a ,  C K ~ H A U H ~ B M ~ O ,  X I I ~ . N H ~ I ,  Ce- 
I B ~ ~ O - B O C T O K  E s p o n e h c ~ o h  q a C T i i  CcmCP M n 0 J l R p ~ b 1 f i  Y p a J I ,  H a x o 2 N n a c b  nox 
B J I U R H H e M  C e p l l M  UMKJIOHOB a p K T M q e C K O r 0  @ P O H T ~ .  ~ c e f i  T e p p M T O p H l l  
6 b l n k i  X a p a K T e p H b I  p e 3 K M e  K o J I ~ ~ ~ H M R  M e T e O p O J I O r H s e C K s X  3 A e M e H T O B ,  ~ T p y f i z  
H b I e  TeYeH,UR B cnoe OT 500 A 0  1000 M 6 ,  OCaAKM M M e T e n M ,  XOTR B P a 3 J l A q H b I X  
o 6 n a c ~ ~ x  n o r o A a  B O T A e J l b H b l e  AHki 6 b l n a  ~0p0I.I.Iefi. T ~ K ,  13, 14, 15 A e K a 6 p R  
1961 r. B C m ~ a H n ~ H a ~ k i M ,  Xs6ki~ax M H a  ~ O ~ R P H O M  Y p a J I e  O T M e 9 a J k M C b  TOJIbKO 
K p a T l < O B p e M e H H b l e  OCaAKM, C B R 3 a H H b I e  C MeCTHblMM O C O ~ ~ H H O C T R ' M . H  3TMX 
r O P H b I X  p a f i o l ~ ~ ~ ,  ~ e ~ e n e f i  H e  6b1no ~ o o 6 4 e .  OTCYTCTBM~ O C a A K O B  . 6 b 1 ~ 0  CBR- 
3 a H O  C T e M ,  l I T 0  p a f i 0 H b l  H a X O A H J l U C b  B 3 T O  B P e M R  H a  c e B e p H 0 f i  n e p M @ e p ~ M M  
~ R T N ' U N K J I O H ~ ,  KOTOPLIR C T a U H O H M P O B a J l  B ~ p e ~ ~ e f i ,  a 3 a T e M  B BOCTOYHO~"~ 

Espme. T e m e p a ~ y p a  ~ o s ~ y x a  npu   TOM (B 3 ~ a c a )  n o H u x a n a c b  ,QT C ~ K ~ H -  
/NHaBHPi  H a  rBOCTOK C J I e A Y I O U M M  0 6 ~ ~ 1 3 0 ~ :  

n o n r t p l ~ ~ f i  
C ~ a ~ r ~ ~ n a s m  Xnbnrrw. Y pan 

13 f l e ~ a d p s  1961 r. -4" -13" -16" 
14 n -2 -1 2 -25 
15 n -4 - 7 -25 
16 8 +5 - 4 - 9 



K O H T P ~ C T  T e M n e p a T y p  16 n e ~ a 6 p ~  1961 r. A o c T u r a n  20'. O c a ~ ~ s  B b I n a n M  
H a  T e n n o M  Q p o ~ ~ e ,  K O T O P L I ~  16 ne~a6ps1 n e p e M e c T u n c R  K cenepy Ypana. 
Ha C J I e A y I o r u u e  CYTKti  17 ~ e K a 6 p R  npOH3OILIJIO O K K J I I o A U p O B a H M e  @POHTOB 
H a  nonxonax K Ypany, c M e q e a s e  u u K n o s a  OT I-Ionofi 3 e ~ n u  K mry u s a ~ e n -  
.?eHHe er0 A B N X e H B R .  no-BUAUMOM~,  AJIR OKK+IOAkiPOBaHMR (PPOHTOB 60~1b- 
U I O e  3 H a Y e H N e  M M e e T  Y p a J I b c K ~ f i  xpe6e~,  06 3 T O M  C B U A e T e J I b C T B y e T  TO, YTO 
BO M H O r N X  p a C C M O T p e H H b I X  CJIYYaRX B e C b M a  Y a C T O  H ~ ~ J I I O A ~ ~ T C R  3 a M e A n e -  
H u e  A B N X e H M R  UHKJIOHa ,  YMeHbILIeHI l e  n J I 0 q a A k i  Tennor0 C e K T O p a  I [HKJlOHa 
MJIH OKKJI loAMpOBaHMe @~OIITOB.  B p a ~ ~ ~ a ~ p ~ ~ a e ~ b l f i  n e p U O A  O C a n K U  H a  
~ I O J R ~ H O M  Y p a J I e  B b l n a A a J l U  C MeTeJIRMki ,  K O T O P b I e  ~a6nIo~aJIkicb H a  @ ~ O H T ~  
OKKJIIO3UW B ' I aCTHOM UUKJIOHe,  a T a K X e  npu npOXO>r iAeHHH @POI-ITOB OCHOB- 
H01.0 UMKJIOHa.  ~ P W  3 T O M  O C a A K H  6b1nu B e C b M a  UHTeHCHBHbIMII :  T a K ,  17 A e - .  
~ a 6 p ~  B b I n a J I O  15 MN OCaAKOB.  Ecnu H a K a H y H e  n p O H C X O A U J I 0  n a A e H U e  A a B -  
J I eHHR,  T O  17 ~ e K a 6 p ~  n a A e H H e  A a B J I e H I l R  CTaJ IO  COBCeM He3HaYkiTeJ IbHbIM1  
YTO C B R 3 a I l O  C K O H B ~ ~ R H U U ~ ~ ~  n u ~ u i i  T O K a  k i  anneeuuefi XOJIOAa H a  BbICOTaX.  
y BeMJIM I l O T e n J I e H k i e  Ch leHReTCR n O H N l K e H M e M  T e M n e p a T y p b I ,  C B R 3 a H H b I h l  C 
OKKJl IOAUPOBaHHeM ( B ~ I T ~ C H ~ H M ~  T e n J I O r O  B O 3 A y X a  I l a  B ~ I C O T ~ I )  U C I lPUXOAOM 
H O R O ~ ~  ~ 0 3 ~ y l l I 1 1 0 f i  MaCCbI  B TblJIY UMKJIOHa. 

18 a e ~ a 6 p ~  H a  I ~ O ~ R P H O M  Ypane nporronxanwcb c H e r o n a n b r  a M e T e n u  H a  
@ ~ O H T ~ X  UUKJIOHOB apKTUqeCI<OI 'O @ ~ o H T ~ .  B 3 T O T  A e H b  a H T U U u K J l O H  p a C -  
I r p o c T p a H u n c n  H a  3ananrryro Espony u nojroca n o s b m e H H o r o  n a n n e l l ~ ~ r ~  
n p O T R H y J I a C b  OT  B O C T O Y H O ~ ~  A T J I ~ H T N K H  A 0  MOH~OJIUU qepe3 BCIO E ~ p o n y ,  
C p e n ~ ~ o m  A 3 m  u T u 6 e ~  c H a s n e H u e M  B U e H T p a x  o l ~ o n o  1045 n6. Han n o n l o -  
C.OM B 3 T 0  BPe 'MR J l a C n O n a r a J I C R  ~ M ~ K ~ M - ~ O J I R ~ H ~ I ~ ~  U U I < J I O H U Y ~ ~ ' K ~ U ~ ~  BMXpb ,  
K O T O ~ ~ I ~ ~ ,  <<nyJIbCMPYR>>,  HeCKOJIbKO 'H3MeHHJl  C B O e  n 0 J l O X e H M e  C 13 no 19 Ze- 
~ a 6 p n  1961 I+., K O r A a  KOJlbUO n O B b l J U e H H O r 0  A a B J I e H M R  Espaauu  c c p a 3 6 ~ n o : b > >  
H a  A B a  M O U H b I X  ~ J I O K N P Y ~ O I ~ U X  aHTMUUKJIOHa :  OAMH- H a A  3 a n a ~ ~ o f i  E B ~ o -  
nofi, ~pyl'ofi - H a 2  IOrOM 3 a n a j ~ 0 - C U ~ U P . C K O ~ ~  Hki3MeHHOCTM M A n ~ a e ~ .  

C 23 no 26 ~ e ~ a 6 p ~  n p O X O A H T  C e p M R  UWKJIOHOB $4 TOJ IbKO 27 A ~ K ~ ~ P H ,  B 
CBR3M C l lPMXOAOM a P K T N Y e C K O r 0  B 0 3 A Y X a ,  IlPOHOXOfiHT p e 3 K O e  nOXOJIOAaHMe,  
H a  n ' o n ~ p ~ o ~  Ypane T e M n e p a T y p a  eosnyxa n o H M x a e T c R  no -31°, a B Xu- 
6 u ~ a x  no - 26", n p u s e M  p e 3 ~ u i i  nepenan T e M n e p a T y p b I  ~ o s n y x a ,  C B R B ~ H H ~ I ~ ~  
C a i l ~ e ~ ~ l l e f i  p a 3 J I M Y H b I X  BO3AYLUIibIX MaCC,  C O 3 A a e T  6 ~ 1 a r o n p ~ R ~ ~ b l e  y C n 0 B H R  
A n n  C X O A a  JIalBHH. 

B b l n a a e ~ u e  O C ~ A K O B  lu ~ e ~ e n u  ~a @ p o ~ ~ e  o ~ ~ n r o 3 u u  
a p y r s ~  T U n M 9 H b l M  C J I y r I a e M  CMHOnTMYeCKllX Y C J I O B M ~ ~  npki BbInaAeH14U O C a X -  
KO13 B P a C C M a T P l l B a e M b I X  p $ f i o H a x  RBJ lReTCR B b I n a A e H l l e  OCaAKOB I I a  @poliTf? 
o~~nroswu,  n p o l ~ c x o ~ n u l e e  B xonon~oi i  I ~ 0 3 ~ y m ~ o i i  M a c c e  npu  y n e n u s e H n l i  
A a s n e l i a n  w n o x o n o A a H u u  (29 n e ~ a ' 6 p ~  1961 r.) . C u ~ o n ~ u q e c ~ < a ~  c M T y a u u R  
3~0'ro c n y q a g  n p u H u u n u a n b H o  H m e M  H e  O T n w a n a c b  OT B ~ I J U ~  p a c c ~ o - i * ~ e ~ -  
I I ~ I X .  UHI<JIOH, ria Q p o ~ ~ e  KOTOPOM n p o u c x o A u n o  B b I n a n e H u e  O C ~ ~ I < O B ,  ~ 0 3 -  
HMK T a K  Xe, K a K  14 B P a H e e  P a C C M O T p e H I I b I X  CJ IyYaHX,  H a  apl{Tl.iYeCI{Ohl 
Q ~ o H T ~ .  Han C ~ B ~ P H O ~  YaCTbH)  E B P O ~ ~ I  N ~ c e h  c p e ~ ~ e f i  r I a C T b I 0  E ' B ~ ~ ~ U N  
p a 3 M e U a J I C R  a H T H u H K J I O H ,  a C e p H N  UWKJIOHOB nPOXOAHJIU  B n O J l b  B e A Y U e r O  

n o T o K a  no cesep~ofi nepuQepuu a H T u s u K n o H a .  C y m e c ~ ~ e ~ r i ~ ~ h l u  o T n u y u n a r u  
3~0fi C H H O I I T N Y ~ C K O ~ ~  CNTYaUMM O T  P a C C M O T P e H H b l X  B b l U l e  RBJIRIOTCR: 31 IaYU-  
T e J I b H O e  o c n a b n e ~ u e  T e M n e p a T y p H b I X  K O H T P a C T O B  K a l <  Y n O B e P X H O C T l l  3eM.rlN, 
T a K  U H a  BbI.COTaX, M e H b J U a R  n O A B U X H D C T b  ~ P O H T O B ,  MCYe3HOBeHUe  r p e 6 ~ n  
T e n J I a  B C p e A e  50011 000 ~6 u ~ O R B J I ~ H H ~  XOJIOAHOrO B O ~ A ~ X ~  B c p e ~ ~ e f i  T p O n O -  
c@epe. T a K a R  c u T y a s u R  6 b 1 n a  c o ~ 3 a ~ a  c T e M ,  YTO H a  n p o T R x < e I I u u  IIOYTH no- 
JIOBUHbI M e C H U a  B P a C C M a T p M B a e M b I X  ~ ~ U O H ~ X  p a ' 3 B H B a J I a C b  U H T e H C u B H a R  
L I ~ I I ~ J I O H M Y ~ C K ~ R  A e n T e n L H o c T b ,  K o T o p a R  n p u B e n a  K c r n a x u B a s u m  T e h l n e p a -  
T Y P H b I X  KOHTPaCTOB.  0 6  3 T O M  M O X H O  T a K X e  CYAMTb no y M e H b U e H M l o  KOH- 
T P a C T O B  T e M n e p a T y P  B O ~ J I ~ C T N  B ~ I C O T H O ~ ~  ~ P O H T ~ J I ~ H O ~ ~  3 0 H b I  U Y M e I l b l l I e H N I O  
C K O ~ O C T ~ ~ ~  B e T p a  B H ~ C .  npki T E K O ~ ~  C M H . O ~ T H Z ~ ~ C K O ~ ~  C I 4 T y a U H H  OCa l rKH I4 M e -  
TeJIM OTMeYa lOTCR B 0  B C ~ $  C K ~ H J H I ~ ~ B M H  ki H a  I ( o J I ~ c ~ < o M  nOJIJ'OCTpOBe, T O r Z i t  
K a K  H a  ~ O J I H ~ H O M  Y p a J I e ,  B T ~ I J I O B O ~  YaCTLf U u K J I o i I a ,  CMeCTHBIJJerOCR H d  



C p e n ~ e c u 6 ~ p c ~ o e  n n o c K o r o p b e ,  CTSUT o g e H b  x o n o A H a R  noroaa. I l pu  ~ T O M  
. a A e C b  B 0 3 M O X H O  B b l n a A e H H e  T B e p A b I X  O C a A K O B  3a XOJIOAHbIM ~ P O H T O M .  

B b r n a a e ~ u e  O C ~ A K O B  u ~ e ~ e n ) l  n p u  s e ~ p a x  ~ 0 ~ ~ 0 9 -  
-H bI X P )' M 6 0 ;B H a  ~ ' O J I R P H O M  Y p a J ' I e  B ~ b h i a  P e n K Q e  RBJ Ie l IUe ,  n O B T O P R -  
. I o U e e C X  B C e r O  HeCKOJIbKO pa3 B 700 P a C C M O T P e H H b l X  C J I y Y a R X  3a rOAb1  H a -  
6 J I l o ~ e ~ U f i .  C U H O ~ T U ~ ~ C K ~ R  c H ~ ~ u E I R  (6 n e ~ a 6 p ~  1961 r.), npu K O T O P O ~ ~  H a -  
6nmnanocb B e c b M a  p e n K o e  AJIR n o n ~ p ~ l o r o  Ypana R s n e H u e ,  6 b 1 n a  cnenym- 
4efi: B e T e p  B O C T O ~ H ~ I ~ ,  C B R ~ ~ H H ~ I ~ ~  C C ~ B ~ P O - B O C T O ~ H O ~ ~  9 a C T b l O  U U K n O H a .  
'OC~AKH B b I n a A a W T  H a  a p K T U ' i e C K O M  ( P ~ o H T ~ ,  K O T O P ~ I ~ ~  C M e q a e T C R  CO C K ~ H -  
A K H a B U U ,  H a  CeBepO-BOCTOK Esponefic~ok T e p p U T ' O p U k i  C0lo3a; K O H T P a C T  T e M -  
l I e p a W p b 1  B BO3AYUIHbIX M a C C a X ,  P a 3 A e J I R e M b I X  @ ~ o H T ~ M N ,  y 3 e M J l U  AOCTN- 

25" Pi 6onee ( B  4 e H T p e  a H T U U U K J I O H a  H N N e  -29" li B T e n J l O M  Q e H T p e  
U H K n O H a  4-2"). C J I ~ A Y ~ T  O T M e T U T b ,  9 T O  ~ O D ( Y ~ H ~ R  CUH(YnTM9eOKaR C U T y a U U R  

.HBJ'IReTCR B e C b M a  ' P H ~ H Y H O ~  AJ'IR B b I n a A e H M R  OCaffKOB H e  T O n b K O  H a  ~ O J I R P -  

HOM YpaJle, HO U B X k i B U H a X  U C K ~ H A U H ~ ~ B U U :  no c e B e p H 0 f i  ~ e p U ' ( P e ~ U U  aHTW- 
UUKJIOHOB, C T ~ U W O H U ~ ~ ~ L U N X  UJIU M e A n e H H o  n e p e A s w r a ~ m q u x c s I  no 3 a n a ~ -  
H O ~ ,  cpea~efi u B O C T O ~ H O ~ ~  Espone, n e p e n B M r a m T c R  u n K n o H b l  I J a  a p K T n S e -  
CK'OM K J I U M a T O J I O r ~ Y e C K O M  @ ~ o H T ~ ,  C KO'POPblMU CsBR3aHbI  B b L l l a A a I O U U l e  O C a &  
KJI  U M e T e J l U .  O T H O C N T ~ J I ~ H O  M a J I a R  I l O B T O P R e M O C T b  B e T P O B  B O C T 0 4 H O r O  
H a n p a B J l e H M R  H a  ~ O J I R P H O M  Y p a J ' I e  ~ ~ ' ~ R C H R ~ T C R  T e M ,  YTO T e P P M T O P M R  er0 
HaXOANTCR n O A  B O ~ A ~ ~ ~ C T B H ~ M  I O X H 0 f i  nOJIOBUHb1 UUKJIOHOB, U T e M ,  q T O  AO- 

. .TMH~I ,  O p u e H T U p o B a H H b I e  c sanana  H a  BOCTOK, O n p e n e n R m T  n p e o 6 n a ~ a ~ u e  
a e r p o ~  3 a n a n H o f i  c o c ~ a s n R m I 4 e ~ .  

B b ~ n a a e ~ ~ e  O C ~ A K O B  w ~ e ~ e n ~  n p w  a n s e K u u u  T e n -  
n a MOXHO U n m o c r p n p o s a T b  H a  n p m e p e  C m o n T u y e c K n x  ~ n ~ y a ~ u n f i  c 17 no 
'25 R H B a P R  1961 I-. T a l ~ ,  17 R H B a p R  1961 r. ~ C T O ~ ~ Y H B ~ R  6e3 OCaAIcOB n O r O A a  
o n p e n e n R n a c b  T e M ,   TO T e p p a T o p w R  I l o n ~ p ~ o r o  Ypana H a x o A u n a c b  n o A  snu- 
RHMeM B O C T O ~ H O ~  n e p U ( P e p S 4 ~  aHTMUUKJIOHa  C U e H T P O M  H a  E a . q b U ~ e  Pi B a p K -  
~ u s e c ~ o i i  B O ~ A Y U I H O R  M a c c e  c T e M n e p a - r y p a M u  ~ o s ~ y x a  ~ u x e -  31" N npe- 
0 6 n a n a ~ u e ~  s e T p u > B  cesepo-~oc~os~oro  H a n p a s n e H u R .  Ha cnenymuue c y ~ ~ c u  
T ~ ~ H C @ O P M ~ U R R  O x n a x n e H H o m  B 0 3 n y x a  npmena  K n a n ~ ~ e i i m e ~ y  n o H s n x e -  
HWlo TeMnepaT)'pbI,  O C O ~ ~ H H O  B 3 a M K H Y T b I X  I-OPHblX KOTJIOBklHaX H B AOJlPi- 
H a x ,  me B n m H w e  ~ y p 6 y n e ~ ~ ~ o r o  n e p e M e u r w B a H u R  ocrra6ne~o: T m n e p a r y p a  
~ o a a y x a  3a 24 ltaca n o ~ u 3 ~ n a c b  c -31 no -39". I lpoxoxne~we ~(PPOHTT 
19 R H B a P R  I I p H B e J l O  K n O T e n J I e H l i l o  H a  18" ( C  - 39 A 0  -21"). 

~ P U  a H a J I U 3 e  CHHOnTWYeCKNX ~ c J I o B ~ ~ ~ ,  n p O B e A e H H O M  u e H ~ p a J I b H b 1 ~  UH- 
.CTUTYTOM l T P O r H 0 3 0 B ,  O T M e Y a e T C R  n P O X O X A e N U $  Y e p e 3  C e B e p H b I e  p a 2 0 H b 1  
S'pana ( P p o ~ ~ a  o~~nrrosnu.  T ~ M  H e  M e H e e  XOA M e T e o p o n o r m e c K u x  s n e M e H T o t  
T O B O P U T  0 TOM, YTO T a K O e  CMJIbHOe I l O T e n J I e H U e  B p R A  JIU M o r n 0  6 b 1 ~ b  C B R 3 a H O  
c y c u n e m e M  s e T p a  u M e c T H b I M  n p o r p e B a H n e M  3a c s e T  p a 3 p y m e ~ n ~  M ~ C T H O ~  

U H B e p C U U  nepen (PPOHTOM UJlN K ~ K U M M - n U 6 0  APYPUlMU MeCTHbIMU n p O U e C C a -  
MU. no-BUAMMOMY, O K K J I m A U P O B a H U e  @ ~ O H T ~  H a Y a J I O C b  3 H a l r k i T e J I b H O  n 0 3 A -  

-we  -- me-nw6o B 3aypanbe. O A H ~ K O  o c a a K u  npw n p o x o x n e H U u  ~ T O I - o  (PPOH- 
T a  H e  6 b 1 n U  TaKMMW UHTeHCUBHbIMM, K a K  H a  CJ IeAYIOWMe CYTKU, K O r A a  UX 
CYTOYHaR C Y M M a  AOCTMrJ Ia  8 M M  U T e M n e p a T y p a  IBO3AyXa  n p 0 A O J I X a J I a  nOBb1-  
U I a T b C R  20 - 10'. B b l n a ~ e H U e  O C a z R O B  B 3TM CYTKU 6 b 1 J I o  C B R 3 a H O  C I I P O X O X -  
A e H H e M  T e n n o r o  Q p o ~ ~ a .  norona,  o r r p e J e n m m a R c R  n p o x o x A e H u e M  (PPOH- 
TOB UMKJIOHa,  N n O r O A a  T e n J l O T O  C a K T O p a  UUKJIOHa  B P a C C M a T p U B a e M O M  pafi- 
o H e  Ypana ~a6nmnanacb  -20 25 R H s a p R  1961 r. C 25 R H s a p R  T e M n e p a T y p a  
~ o s x y x a  H a  n o n ~ p ~ o ~  Y p a f i e  n o ~ u a u n a c b  no - 30°, YTO 6b1no 0 6 y c n o ~ n e ~ o  
n p o x o m n e H M e M  H a n  ero ~ e p p u ~ o p n e f i  c e B e p H 0 f i  n e p ~ a e p n u  U U K J I O H ~  a p K -  

'TMY€!CKO$ BOBA~LIIHOR MaCCbI .  
B b r n a ~ e ~ u e  O C ~ A K Q B  u ~ e ~ e n ~  n p n  a n s e ~ u u ~  x o n o -  

A a  M T ~ ~ H C @ O ~ M ~ U M M  B b l X O J I a X H B a H I U R .  Ha ~ O J I R P H C ~ M  YpaJle 
OCaJKM B b l n a A a I O T  T a K X e  n p U  OTHOCUTeJIbHO X~OJ ' IOJHO~~  U B ~ T P ~ H O ~ ~  n O r O A e ,  
r t o r r r a  T e M n e p a T y p a  ~ o s n y x a  nepen T e n n b l M  (PPOHTOM p a m a  m o n o  - 23" ( B  

3 a y p a J I b e )  U OKOJIO - 16" ( B  n p k i y p a n b e )  B KOHTMHeHTaJ IbHOM aPKTMrIeCKOM 

-80 



B o s a y x e ,  H e e K o n b K o  n p o r p e s m e M c n  B C B R ~ U  c n p u 6 n u x e ~ ~ e ~  @ p o ~ ~ a ,  w, 
C n e J O B a T e J I b H O ,  C YBeJ IMYeHNeM 0 6 n a s ~ o c ~ w  N CKOPOCTB B e T p a .  O A H ~ K O  CH- 
TYaUMR,  K O r J a  OCa,JKH B b l n a a a I O T  TOJIbKO B XOJIOAHOR B O ~ A Y U I H O ~  M a C C e ,  AO- 
CTaTOYHO P e A K O e  RBJ IeHMe,  ki, K a K  n O K a 3 b I B a e T  a H a J I l l 3  & N H a M U K O - K n U M a T O n O -  
rNVeCKI lX  A a l l H b I X ,  A a X e  AJIR O T A e J b l f b I X  KOHKPeTI fb IX  M e ~ e n e f i  U C H e r O n a A O B  
C O X p a I f f I e T C R  OTqeTJIMBO T e H A e H U H R :  Y e M  T e n n e e  B 0 3 f l Y W H a R  M a C C a ,  T e Y  
6o=rbmee X o n r m e c T B o  O c a A r c o B  a b 1 n a n a e - r .  

T ~ K ,  H a  ~ O ~ R P H O M  YpaJle C H e r O n a A b I  C UHTeHCMBHOCTblO 6onee 
2 n z ~ l c y ~ i c u  B 400 cnysanx omesanwcb, x a K  n p a B u n o ,  B cepenase B M M ~ I  
( f i e ~ a G p b  - aespanb)  n p n  cpensecy~ozraoii T e M n e p a T y p e  ~ o s n y x a  s b ~ r u e  
- 15', T. e. n p M  O o T H o c u r e n b H o  B ~ I C O K U X  T e M n e p a r y p a x .  O n ~ a ~ o  nnn  c y ~ o s -  
HOG N3MCHYMBOCTW MeTeOPOJIOrMrI€'ill<llX 3 J I e M e H T O B  X a p a l < T e p H O  Ii TO,  YTO 
c n y q a e n  c e b r n a n e s a e M  o c a n K o B  n p H  n o H l . r x e H a u u  c p e n ~ e c y ~ o s ~ ~ o i i  T e M n e p a -  
T Y P b I ,  a 6 c o n ~ ) ~ l l o i i  M O T H O C M T ~ ~ ~ H O ~  B.laHiHOCTN 6b1n0 H e H a h l H O r O  B leHbUle ,  
Y e M  C J I y Y a e B  C JIBeJIUYeH1leM C ~ ~ ~ H ~ C ~ T O Y H O ~ ~  T e M n e p a T y p L I  M ~ ~ C O J I O T H O ~ ~  M 
O T H O C B T ~ ~ ~ H O ~ ~  B J I a X H O C T M  B O 3 A y X a .   TO C B R 3 a H O  C T e M ,  YTO B e C b M a  YaCTO 
cae ronam M O ~ ~ T  ~ a b n ~ o n a ~ b c n  B 3 a n a A ~ o f i  u cesepo-3ana~~oi i  l r a c T n x  npo- 
X O H R U M X  UUl<JIOHOB U B BoCTOrIHblX N CeBePO-BOCTOYHbIX YaCTRX a H T N 4 N K J I O -  
HOB, T A e  OHM C O n P O B O X A a l O T C R  a ~ ~ e ~ ~ k i e f i  XOJ lOAa  UJIU T ~ ~ H c ( P o ~ M ~ u N ~ ! ~  BbI-  
XO.Va>KMBaHlIR 3a C q e T  Y M e l I b I l I e I l U R  O ~ J I ~ Y H O C T M  H O C J I ~ ~ J I ~ H N R  B e T p a  B XO- 
n o n H b l x  a p K T u s e c x u x  B O B A Y U I H ~ I X  M a c c a x .  HO B c e  x e  c n y l r a e B  l s b r n a n e i i m  
o c a a K o B  c a ~ s e ~ u u e f i  T e n n a  (A,) 6 0 J I b ~ l e ,  l r e M  c ~ A B € ? K U U ~ ~ ~  x o J I o 2 a  ( A  x ) ,  
YTO C B R 3 a H O  C n P O X O X A e H M e M  T e l l J I b l X  @POHTOB, a T a K X e  C T ~ ~ H C @ O ~ ; M ~ U H -  
ek n p o r p e B a I l I l 5 l  BCJleJCTBNe yBeJINYeHM5I O ~ ~ ~ Y H O C T N ,  y B e n u s e H ' 1 l n  ~yp6)'-  
.'IeHTIIOCTN N T. A.  

P ~ C C M O T ~ U M  O U H O n T H Y e C I ~ H ,  C U T y a u U I O  B b I n a A e H M R  NHTeHCHBIibIX O C a a -  
KOB (8 MA/CPTKU) H a  ~ O J I R P H O M  Y p a J I e  npli BOCTOYHOM B e T p e  H OTHOCkITeJIb- 
HO X O J I O ~ H O ~  noroae 5 a n p e n R  1961 r., I < o r n a  c p e n H e c y T o s H a n  T e M n e p a T y p a  
B O 3 J y X a  6 b l n a  OKOJIO - 17". Ha 6 n u 3 ~ 1 e x a u ~ x  P a B H M H a X  B 3 T 0  B P e M R  T e M -  
n e p a T y p a  H e  o n y c K a n a c b  H u x e  -6". T a ~ a n  H M ~ K ~ R  T e M n e p a T y p a  > M o n i e T  
6 b 1 ~ b  0 6 ' b ~ ~ H e ~ a  H a K O n J I e H M e M  B O 3 A y X a  B A O J l l l H a X  ~ O J I R ~ H O ~ O  Y p a J I a  C no- 
C n e a y I O ~ N M  er0 BbIXOJ la>KHBaHFieM IIOJ BJINRHlMeM n p O u e C C O B  T ~ ~ H c @ o ~ M ~ -  
U N I I  3a XOJIO;IH~IM (PPOHTOM (3 anpenn 1961 r.). K a l ~  c n e n y e T  u3 a ~ a ~ 1 ~ 3 a  C'U- 

H o n T u y e c I < u x  M a T e p u a n o B ,  norona aa I l o n ~ p ~ o ~  Ypane onpenenmacb c T a -  
U U O H ~ P H ~ I M  UHKJIOHOM, p a c n o n o x e H H b l M  y npenropuii Ypana;  c 1 anpenn 
u w r ; n o H  M e z n e H I l o  c M e m a n c n  or I ( o n b c ~ o r o  nonyocTposa K cesepy Ypana. 
Bcneac~sue TOTO, YTO (PPOHTM n e p e M e u a n N c b  c K o p e e ,  s e M  UMKJIOH, u m n o H  K 
4 anpeng 1961 r. c-rauwotlapoaan, a @ P O H T ~ I  B M e c T e  c ~ e n n b ~ ~  C e K T o p o M  m e -  
C T M . I N C ~  B none r t f e p u n r l o l l a n b H o r o  c ~ p y n ~ o r o  T e s e H u R  K ce~epo-BOCTOK~.  

B o ~ ~ r ~ s w e  OT ~ ~ a u b o n e e  p a c n p o c T p a H e H H o r o  cnysan, I < o r n a  3a ~ P O H T O M  
O ~ ~ I Y I I O  JYIOT B e r p b I  c e ~ e p ~ o k  s n M  3ananr1ofi c o c ~ a s n ~ ~ o u ~ e f i ,  npoxoxnemle 
X 0 , l O ~ H O r O  @ ~ O H T ~  COnpOBO>r<AaJ IOCb  B e T p a M U  lOX<HbIX P Y M ~ O B ,  n p M ' l e M  T e M -  
n e p a T y p H b I e  I<OHTPalCTbl  y 3eMJ lU  6bIJILi C M a X e H b I .  Ha l 3 b l C O ~ a X  ( B  C n O e  

500/1000 ~ 6 )  T e n ~ b l f i  C e K T O p  UMKJIOHa 6 ~ 1 n  B b l p a X e H  r p e b ~ f e h f  T e n n a  H a  CII- 
~ ionrnsec~o i i  ~ a p ~ e ,  a 3a x o n o n H b I h f  ~ P O H T O M  n p o c n e x N B a . q c R  0 6 m u p ~ b l i i  
r r e ~ r p  x o n o n H o r o  ~ o s n y x a  no n c e M  cnoe cpen~eii ~ p o n o c @ e p b ~  (nepen Ypa-  
. r loa i ) .  T a ~ o e  none se-rpa y a e ~ n l i  onpenenuno TO, YTO n p s  Ha . r IuYuu  DOCTOY- 
HOG ~ 0 ~ T a ~ J l ~ l O ~ e f i  B r O p a X  B e T e p  R lOr  A Y T b  B U l l P O T H O  0Pl . leHTMPOBal- IHblX 
A o n u ~ a x ,  K a K  s e T e p  B o c T o s H o r o  H a n p a R n e H u R .  

T a r c N M  o 6 p a 3 0 ~ ,  npu  BOCTOYHOM B e r p e  BHYTPU rop I l o n ~ p ~ o r o  Ypana 3a 
X,OnOnHbIM (PPOHTOM B b I n a f i a J U  S iHTeI~CU 'BHbIe  J IMBHeBbIe  OCaAI tN ,  IJpMYeM B H a -  
qa.Ve, n o l c a  H e  6b1na paspymesa T Y P ~ ~ ~ ~ H T N O C T ~ K )  n n e r r l c a  x o n o n H o r o  ~ 0 3 -  

B) lXa ,  3 A e C b  O T M e Y a J I U C b  a H O M a J I b H 0  H U 3 K U e  T e M n e p a T y p b I  B O 3 n y X a ,  K 0 ~ 0 p b I e  
H e  MOrJ IN  6 b 1 T b  BCKPb lTbI  CUHOnTUYeCKHM a H a J I I i 3 0 M .  

I-Ia cnenymwuii n e H b  (5 anpenn 1961 r.) nonbnueaue cpenrlecy- 
T o l l l r o h  ~ e ~ n e p a ~ y p b ~  c -17 no -5" c o n p o B o x f l a n o c b  ewe 6onee U I I T ~ I I C M B -  

I1111M D b I n a A e H M e M  O C a A K O B  (20 A~M/C!/TKU), C B R ~ ~ H I Q O ~ ,  K a K  M I I ~ K R H J ~ H C ,  



C l lPOXO>KAeHHeM M a J I O n O A B N X H O T O  B T O p N 9 H O r O  Q P O H T ~  3a OCHOBHbIM XOJIOA- 
HbIh l  (PPOHTOM *. Haii~ki 0 6 - b ~ c l l e ~ u e  AJIR CTOJIb  3 1 l a q k i ~ e ' J I b H O r 0  nOTenJI4?HMn 
6e3 a s a n m a  a 3 p o n o r a s e c ~ ~ x  ~ a 6 n m ~ e ~ 1 l i i  B H Y T ~ H  p a c c M a T p H B a e h I o r o  par'ro- 
H a  secmia ~pyr r r~o .  BOSMOXHO,  TO OHO 6 b 1 ~ 0  C B R 3 a H O  c n e p e M e w m a H u e M  M 
p a 3 p y r u e ~ t r e ~  n n e H K w  x o n o n H o r o  ~ o a n y x a  B ~ w x ~ e i i  q a c m  n p u 3 e k 1 ~ o i i  N H -  

B e p C N M  N J ~ N  BCJ IeACTBNe  T O r O ,  ' I T 0  n 0  c e B e p H 0 f i  l l e p N ( P e p H I 4  a H T k I U U I < J O H a  
n p N r u n a  6 o . r l e e  T e n j I a R  ( n p o r p e ~ a ~  H a  m e ,  me y > K e  cowen c ~ e x ~ b l i i  no- 
KPOB) B 0 3 A Y U I H a R  M a C C a  C B e T p a M N  B r O p a X  ( ~ O A  BJ IUHHUeh l  A O ~ ~ N H )  BOCTOq-  
H O ~ O ,  a H a  p a B H m e  moro  H a n p a s n e H u R .  

T a G n u q a  15a 

IIoaropaemocrb (AHu) OCHOBH~IX rnrpoTepMuqecKux npoqeccoB (73) B xonontioe speMa roAa 
3a 1958-1961 rr. no naHHMm 1 l a 6 n m ~ e ~ n i i  Ha MereocraHquu 6. Xana~a  

I Tun npor[ecca 

C Y M M ~ ~  265 1 274 1 149 1 137 1 35 

Ar~anus  A a H H b r x ,  n p e n c T a u n e H I m x  B ~ a 6 n .  15 a u 6, n o 3 ~ o . l n e ~  we- 
~ 1 a T 1 ,  H e K O T O p b I e  B b I B O n b I  0 n O B T O p R e M O C T H  N r e I l e 3 H C e  OCHOBHbIX r N r p O T e p -  
M M ~ I ~ C K N X  n p o q e c c o B ,  no A. I7. ranbuo~y,{73], B x o n o A H o e  s p e m  rona B 

yCJIOBNHX A O J I M H H O ~ ~  T Y H n P b I  TOPHO-JIenHMKOBbIX p a r ' r 0 ~ 0 ~  C e ~ e p a .  O r p a H N -  
'IeHIiblfi  P R A  I I ~ ~ J I O A ~ I I M ~ ~ ,  B B R T ~ I R  A J R  p a C C M O T p e I l U H ,  I l e  n O 3 B O J I R e T  CJ'nMTb 

T a 6 n u u a  1 5 6  

~ o e r o p a e ~ o c ~ b  rnnoe rnrporepmusecrnx npoueccos ( n ~ n )  c BMnanetiuem ocaRKoa [73] 
B XOnOAHOe epeMa rona 3a 1958-1961 rr. no naHHum H ~ ~ J I K I ~ ~ H H ~  [la mereocraliqnw 6. Xapara 

II p u hi e q a lr u e. w -cyhcMa ocannos, ebrnasruux npu pasnlls~rbrx Tunax rnrporcpMu- 
YeCKHX npOUeCCOB, A X ;  i - c p e ~ H R R  CyTOYIlaR I l H T e ~ I C U B H O C T l  OCaaKOB, M ~ / C ~ T K M ;  n-nOBT0- 
PReMOCTb. 

I'og 

1958 
1959 
19GO 
1961 

0 h l I lOrOJ IeTHeS1  pe>KUhle .  O A H ~ K O  MMeIOTCR OCHOBaII ldf l  C ' IMTaTb  p a C C M O T p e I l -  
H b I e  q e T b I p e  XOJIOAHbIX n e p N O A a  A O C T a T O q I l O  p e n p e 3 e H T a T N B H b I h f N ,  T a K  K a I <  
c W k I o n T m e c K u e  y c n o u u R  3 u ~ ~ e r u  B p e M e s u  B 1958-1961 rr. 6 b 1 n u  cyme- 
CTBeI IHO Pa3JIW9llblMllN, KOCBeHHbIM n O K a 3 a T e J I e M  r I e r O  HBJIfleTCH pa3J IHYHO$ 
KOJIHqeCTBO OCaAKOB,  BbI l l aBUIMX B T e Y e H N e  3TMX n e p H O A O B  n p I 4  p a 3 J I H Y I I b I X  
T H n a X  r k I r P O T e p h l M s e C K M X  n p O U e C C O B  (CM. ~ a 6 n .  15 6) :  T a K ,  H a n p U M e p .  KO- 
J IUYeCTBO OCaAKOB,  B b I n a U l l I N X  n p U  a A B e K T U B H b I X  T M I l a X  rNrPOT€!PMUqeCKNX 

* Ha cnxonTnqecKnx KapTax LI,es~panirioro uljc.rwryTa nporsoson  TOT B T O ~ M ~ H M R  
(PPOHT He OTMeqaeTCR, XOTIl BpRA n u  CTOnb UHTeHCHUHble OCallKW, 6ypHblh I1 ~ O ~ ~ ~ D U C T ~ I ~ I .  

BeTep, POCT AaB;leHUn W T. ll. MOrnW 6b1Tb CBR3allbl TOnbKO C BIlURHUeM 0p0rpa@~U. 

82 

C y h l ~ a  18381232 3 , 6 / 3 6 5 ' 2 3 7  11 ,6 ,255 !119 ,2 ,2  

Tun npoqcc:a 

A ,  I Ax 1 7 ' ~  

w l n J  i J m l n , i  w J n J  i 

222 
247 
148 
221 

62 
61 
53 
56 

3,6 
4,O 
2,8 
4,0 

82 
87 
76 

120 

81 
84 
35 
75 

70 
59 
52 
56 

1,2 
1,s 
1,5 
2,2 

37 
37 
23 
22 

l ,G  
2,3 
1,5 
3,4 



~ F O U ~ C C O B  311~0fi 1960 r., 6 b l J I 0  n p M h l e p H 0  B 1,5 pa3a M e H b U e  n O C J e ~ l l l l X  
B 1961 1.. A ~ a n M 3  Cl3HOnTPlYeCI<MX M a T e p U a J I O B  3a 3TM r O A b I  l l 0 3 B O v ! l n e T  O T M e -  

'I'ZlTb, ZlTO N X a p a K T e p  CMHOnTMYeCKMX ~ c J I o B H ~ ~  3MM C Y U e C T B e H H O  W3>1ellH.qCSI 

M 3  r0Za B r O n ,  LITO A a e T  B 0 3 M O X H O C T b  l l 0 ~ l Y Y M T b  n p e A C T a B J l e l l M e  0 B03h10)1<-  

H b I X  U a P Z l a 4 M R X  M e T e O P O J I O r M Y e C K M X  Y C J I O B M ~ ~  no A a H H b l h l  OTIlOCI1Te,lbl-IO 

o r p a H u y e ~ ~ o r o  pnna ~ a 6 ~ 1 1 0 ~ e l l t i f i .  O ~ n ~ w e  p a c c M a T p M B a e M b l x  x o n o n t l b l s  

n e p M O A O B  6b1~10 CJ1eA)'lOUMM: 3 ~ ~ 0 f i  1961 r. TMnMYllLlM 6b1...0 B b l n a A e H l l C  

o c a A I < o B  npw O T N O C M T ~ J ~ ~ I ~ O  ~ e n n o i i  norone, T o r A a  K a K ,  l i a n p w a r e p ,  3 1 i ~ o i i  
1960 r. S a p a K T e p H b 1 . M  6 b l J I 0  B b I n a A e l l M e  O C a A K O B  n p M  OTHOCMTeJlb l lO XO.1On- 
HOI? norom n, c ; l e n o s a T e n b n o ,  n p M  o T H o c n T e n b l l o  M e H b u e M  B n a r o c o A e p ) l < a -  

HIIM B O ~ A Y U I H ~ I X  M a c c ,  n o c T y n a I o u M x  B  patio^ Ypana. k i M e r I ~ o   TO onpene- 
n M n 0  p a 3 J M Y M e  O C a A l t O B ,  B b l n a B U M X  n p M  A T  M A x  3 M ~ 0 i i  1960/61 T. 

T a r < u ~  0 6 p a 3 0 ~ ,  H e C M O T p n  H a  ~ ~ M ~ J I U ~ M T ~ J I ~ H O  O n M H a K O B y l O  I l O B T O P R C -  

t l O C T b  T M n O B  r M ~ P O T ~ P M M q e C K M X  n P 0 4 C C C O B  3a n e p I 4 O A  I ~ ~ ~ J ~ I O A ~ H H ~  I l a  Ypa- 
.Ye, KOJIMqeCTBO O C a A I t O B ,  B b l n a B U M X  n p N  T O M  MJIU MHOM T M n e  n p O u e C C a ,  

M O X e T  6 b l ~ b  C ) 1 1 4 e C T B e H H 0  OTJIMYHblM B P a 3 u 1 1 i ~ 1 H b I e  I'OAbI.  TO )Ke MOX<IIO 

C K a 3 2 T b  U 06 NHTeHCIiBIIOCTM BbII laAel IMFl  O C a A K O B  n P I l  pa3J lMZlHbIX T l l n a X  r l l r -  
p O T e p h l l l q e C I < M X  n p O U e C C O B .  B H a C T O R U e e  B p e M R  y A a e T C F l  n 0 J l y Z l M T b  T O n b l < O  

I < a q c c m e l r l l o e  n p e a c T a e n e l - I u e  o @ a ~ ~ o p a x ,  o n p e n e n n l o q u x  p a a n ~ ~ s u n  ~ n -  . 
TeHCIiBI4OCTM B b l n a A e H M R  O C a A K O B  M3 r O A a  B r O A  n p M  OAl-IMX U T e X  X < e  T W n a X  

r w r p o T e p h l u q e c l t u  npoueccon. Kar< n o ~ a a a n  a l i a n e a ,  M M e e T c n  ~ ~ B ~ I C I I ~ ~ O C T ~  

MHTeIlCI1BHOCTN O C a A K O B  n p M  T O M  MJlM MllOM T M n e  ~ M ~ P O T e P M M Y e C I < I I X  n p O -  

I l e C C O B  O T  T e n J l O C O A e p X t a l l M R  B O 3 A y I U I l b l X  M a C C ,  n P M X O A R U M X  B ~ ~ I ? o H  Ypa-  
Jla; 06 3 T O M  r O B O P M T  I l a J H q U e  h1aJIO M ~ M € ! H R I O U ~ ~ C R  M3 r O A a  B I ' O n  CBn311 

n l e x < A y  K o : I w e c T n o M  o c a n K o B  13 n o r t a 3 a ~ e n ~ ~ u  T e p h w i s e c l < o r o  p e x u M a .  O w -  
DHAHO, ZlTO T P a e K T O P M l i  ~ ~ ~ M Y ~ C K M X  U e H T P O B ,  IiHT€!HCMBIIOCTb MX I l e p e M e U e -  

H M n ,  n P O U e C C b l  U M K Z l O r e I l e 3 a  M O ~ O C T ~ ~ ~ I M I I  @ P O I I T ~ . J I ~ H O ~ ~  n e R T e J b H O C T I I  n O A  

BJIMRllMehl  0 p 0 r p a @ M M  AOJl>Kl tbI  O K a 3 b I B a T b  H e  M e H e e  C y U e C T B e H H O e  B J l I l R H l l C  

H a  XOJ N MHTeHCMBHOCTb 4 b l n a A e H U R  O C a A K O B  B T e Y e H M e  r O A a .  O ~ l l a K 0  3a 
P ~ C C M O T P ~ H H ~ I ~ ~  O T H O C I l T e J l b l l O  K O P O T K M ~ ~  I l e P M O A  B p e M e l - I U  3TM @ ~ I < T O P ~ I  K a l (  

6b1 o n p e j e m n l l  c c o 6 u ~ i i  @OH)) nposeccon, T o r n a  K a I c  M ~ M ~ H Y U B O C T ~  T e n n o -  
w B n a r o c o a e p x t a F r w R  B O ~ A Y I U M ~ I X  M a c c  ~3 roAa B roA onpenenma I ~ ~ M ~ I I Y M -  

B O C T b  B b I n a n e H M R  O C a A K O B  n p M  p a 3 J M Y H b I X  T M n a X  r M r P O T e P h l M q e C K M X  np0-  
urccon ( c a l .  ~ a 6 n .  15 6) .  

P ~ c c M o T ~ ~ H M ~  A ~ H H ~ I X  ~ a 6 n .  15, U U 6 n 0 3 B O J I R e T  C A e J I a T b  HeCKOJlbl<O 

B ~ I B O ~ ~ O B  o xapamepe  o c l r o n l 4 b r x  r n r p o T e p M n l i e c w i x  npoueccon B y c n o B u R s  

r o p l 1 o - n e n a u l < o n o r o  p a t i o r l a  Ypana.  
1. ~ O B T O P ~ ~ M O C T ~  OCHOBHblX T M n O B  ~ M T p O T e p M M ~ I e C l < M X  I ' lpOUeCCOB OTJIM- 

Y a e T C n  6onbuoti Y C T O ~ ~ Y N B O C T ~ I O  M3 r O A a  B rO&;  T a l c ,  I l O B T O p n e M O C T b  a A B e l < -  
TMBHbIX T I 3 n O B  A T  M A x  C O C T a B j l R e T  AJlH XOJIOA110rO B p e M e H l 4  T O A a  OKOJIO 

A B y X  M e C H q e B ,  n O B T O P R e M O C T b  ~ ~ a l l ~ @ ~ ~ h l a ~ M ~ l l l l b l ~  T M n O B  T T  M T X  - OI<OJIO 
M e c n u a ,  n o n T o p v M o c T b  1 1 e i i ~ p a n b 1 1 0 r o  p a B H o B e c M R  H,, H e  n p e n b 1 u a e - r  B 

C p e A H e M  0 ~ 1 1 0 ~  A e K a A b I .  
2. ~ O B T O P R ~ M O C T ~  C O n p R X e H t l b l X  T M r P O T e P M I i Y e C I < M X  n P O U e C C O B  ( ~ a n p w -  

~ e p ,  a A B e I < u M u  T e n n a ,  c OAIIOI? C T O P O H ~ I ,  M xonona, c npyroii) p a m a ,  YTO 
r o B o p u T  o re11e3~ce 3 ~ t 1 x  n p o s e c c o B :  OHN C B R ~ ~ H ~ I ,  ~ a l c  n p a B u n o ,  c npoxox-  
A e l l u c a l  o A l l o r o  M T O ~ O  x e  6 a p ~ s e c ~ o r o  u e H T p a  M J M  r p y n n b l  6apu~ec1<ux 
06pa3o~arlwfi B T e q e l l w e  e n u l i o r o  c u H o n T M ~ e c r ~ o r o  nepwona. 

3. n p l 3  p a n l t 0 G  n O B T O p R e M O C T M  a A B e K U W M  T e n J I a  M aABeI<UMM X O n O A a  Mil- 

T e H C M B H O C T b  O C a R I < O B  n p M  n e p B O M  T M n e  TMrPOTePMMYeCICMX ~ P O U ~ C C O B  ( A r  ) 
6onee q e M  B 2 pasa ~ O J I L U C ,  q e M  npu a A B e K U U M  xonona ( A , ) ,  IITO M onpe- 
nenner 6onburym ~ H ~ L I M M O C T ~  B npoueccax O C ~ ~ K O O ~ ~ ~ ~ O B ~ ~ I M ~ ,  a cnenosa- 
T e n b H O ,  M a K K Y M Y J I R 4 M M  B e U e C T B a  H a  J l e A I l M K a X ,  C M H O ~ T H ~ I ~ C K U X  n l ) 0 U e C C O B ,  

0 6 y c n o ~ n ~ ~ a r o ~ a x  a A n e K s M r o  T e n n a  ( y ~ e n ~ l s e ~ ~ t ~ e  OT CYTOK I< c y T K n ~  aBco- 
V ? I O T H O ~ ~  N O T H O C N T ~ J I ~ H O ~ ~  B J l a X I I O C T M  M n O B b l U I e H l l e  C P ~ A H ~ C Y T O Y H O ~  ~ e ~ n e -  
p a ~ y p b l ) .  T ~ K ,  3a 4 r O A a  1 1 a 6 n l o ~ e a M t i  B K n a A  ~ A B ~ K U N M  ~ e r l n a  B o6my1o 
C y h l M y  O c a n K O B ,  B b I n a A a l O L U M X  npki B C e X  B b I A e J I e H H b I X  T M n a X  r M r p O T e p h l M Y e -  



CKUX I lPOUeCCOB ,  H ~ W ~ O J I ~ U I N R :  CYMMbI OCaAI<OB,  B b I n a A a I O U U X  e X e r O A H O  
n p l d  a n n e K u u u  T e n n a ,  6onee r e M  B 2 pasa n p e B b 1 r n a r o - r  n o c n e A H M e  npw an- 
B e K u u u  xonona, npoueccax ~ p a ~ c @ o p ~ a u u u  H donee s e M  B 10-15 pa3 
CYhiMbI  OCaAICOB, B b I I I a A a I O U N X  n p U  H e f i ~ p a J I b H 0 ~  P a B H O B e C M U .  

4. E 0 J I b L U a R  NHTeHCMBHOCTb O C a A K O B  M nOYTM B 2 pa3a donbruee K o n w r e -  
CTBO OCaAKOB,  B b I n a A a I O U M X  n p W  aABeKUMM T e n J I a ,  y K a 3 b I B a I O T  H a  A O C T a T O s -  
H y I o  @ N ~ u ' ~ ~ c K Y I O  n P a B O M e P H O C T b  YCTaHOBJIe l IHbIX  CTaTNCTMrIeCKM ~ ~ R 3 e f i  
M e X A y  T e p M H r e C K M M  P e X M M O M  3kiMbI  W I<OJIM'IeCTBOM OCaAKOB. O A H ~ K O  
AOCTaTOYHO 60nbuoe KOJIMqeCTBO OCaAKOB,  B b l n a A a I O I l I M X  n p M  n O X O J I O ~ a H U M  
N Y M e H b r U e H M N  ~ ~ C O ~ I O T H O ~ ~  B J I a X I l O C T H  ( n p M  aABeI<UMN XO.lOAa MnM T p a H C -  
@ 0 p h l a u M M  B ~ I X O J ~ ~ > K M B ~ H M R ) ,  r O B O p M T  0 H ~ O ~ X O A M M O C T N  6onbmoii OCTO- 
POX<HOCTM n p M  MCnOJlb3OBaHMEl ~ O A O ~ H ~ I X  c ~ R 3 e f i  - T a I <  ~ H ~ M Y ~ C K H  MbICJIM- 
M ~ I  C u H o n T M r e c K n e  n p o u e c c b 1 ,  n p e o 6 ~ 1 a ~ a ~ u e  K O T O P ~ I X  ( ~ b ~ n a a e ~ j n e  o c a A K o s  

B T b I J O B b I X  Y a C T R X  UHKJIOHOB) M O X e T  ITpEIBeCTM K H a p y U e I I M l o  Y C T a H O B n e H -  
I lbIX ~ ~ 5 i 3 e f i  M K C y U e C T B e H H b I M  O U N ~ K ~ M  n p M  MX M C n 0 3 b 3 0 B a H M M  AJIR pe- 
C T a B p a U M M  I lpOIIJJIbIX O C a A K O B  no A a H H b I M  0 TePMMYeCKOM P e X M M e  3MMbI. 

5. H a ~ 6 o n e e  MHTeHCHBHbIe  OCaAKM n p M  aABeKUMM T e n J I a  Bb Ina f l a J IM B 
C p e A H e M  B 1961 r., K O r A a  C y M M a  O C a A K O B  n p M  3 T O M  T U n e  r U r P O T e P M N Y e C K N X  
n p o u e c c o B  B 1,5 pasa n p e B b r c M n a  n o c n e A t I m I o  B 1960 r. Boo6qe qnx 1961 r. 

' 6b1na X a p a I < T e p H a  ~ a M 6 0 . l I b L I l a R  MHTeHCABHOCTb OCaAKOB M n p M  a A B e K U U H  
XOJIOfia  W n p M  T ~ ~ H C @ O ~ M ~ ~ H U  I I p O r p e B a H M R ,  l r T 0  C B R 3 b I B a e T C n  C 60nbrueB 
O C T ~ O T O ~ ~  H NHTeHCMBI1OCTbIO @ p o H ~ a J I b H o f i  Ae5ITeJIbHOCTM B p a f l 0 l i e  n 0 J I R p -  
I j o r o  Y p a . r l a .  

TennmH nepuon 

I I p e ~ c ~ a ~ n e ~ u e  o c p e A H u x  C m o n T M s e c K u x  ycnomnx r u r p o T e p M u s e c K I l x  
I i p O u e C C O B ,  no A. n. r a J I b ~ 0 ~ y  4731, M O X l 1 0  ~ O J Y ' I I l T b  n p k i  P a C C M O T p e t l M M  
CpeAI IMX 3~ase~Eif i  M e T e O p O J I O r N q e C K M X  3 n e M e H T O B  OCIlOBHbIX T K n O B  I I p O U e C -  
COB, RBJIRIOUUXCR n o ~ a s a ~ e n e ~  C u H o n T N r e c K M x  ycno~u i i  w n p o u e c c o B  uwp- 
yynrruuu a ~ h l o c a e p b r  B n e T H e e  B p e M R .  f l a ~ ~ b ~ e ' ,  n p e n c T a a n e H I l b r e  B ~ a 6 n .  
15 B AJIR AOnMHbI  p. E. X a ~ a ~ b 1 ,  M O r Y T  6 b 1 ~ b  M C I l O J b 3 0 B a H b I  AJIR O I l p e P e ~ T e -  
HMR M e T e O P O J I O ~ M Y e C I < M X  3 J l e M e H T O B  H a  J I eAI IMKaX,  eCJIM M3BeCTIIO NX BbICOT- 
H o e  nO . J IOXeHUe  ki B e p T U K a J I b I I b I e  r p a A k i e I 1 T b I  M ~ T ~ O ~ O J ~ O ~ M ~ ~ C K M X  3J I eMeI ITOB.  

A A B ~ K U N F I  T e n n a  ( A ,  ) M x 0 n o ) l a  (A,) OTJIMYaIOTCR (CM. ~ a 6 n .  15 B) 
n P O T M B O ~ O J l O X H b I M W  3 H a K a M M  6apkiqec~kix r p a A M e M T O B  ( n p M  A,AP<O, a 
n p W  A x A P > O )  W p a 3 J I N . I H b I M  @OHOM T e M n e p a T y p b I  N Bo7aXHOCTM.  T ~ K ,  n p U  

a , l B e K u m  T e n n a ,  K a K  n p a B u n o ,  s ~ a ~ u ~ e n b ~ o  B b I u e  T e n n o -  w snaroconepxa- 
m i e  B O ~ A Y U I H ~ I X  M a c c ,  n o c T y n a m u u x  B p a i i o ~ b ~  n o n ~ p ~ ~ o r o  Ypana. O A H ~ I C O  
B O T A e J I b H b l X  C J I Y 9 a R X  a A B e K U M R  T e n J I a  M O X e T  H ~ ~ J I I O A ~ T ~ C R  Pi n p M  OTHOCM- 
T e J I b H O  HN3KOM n e P B O H a ~ a J I b H O M  <<@01ie>> T e M n e p a T y p b I  M BJIa>KHOCTU B O 3 A y -  
X a ,  YTO C B R 3 b I B a e T C R  C I<OHKpC!THbIMI.I O C O ~ ~ ~ ~ H O C T ~ ~ M M  CMIlOnTMqeCKMX np0-  
n e c c o B .  A A B ~ K U H R  T e n n a  0 6 b I q ~ 0  ~ a 6 n m ~ a e ~ c n  B n e p e A H M x  r l a c m x  UMK.TOHOD 
n p M  HaJIMllUM I < O H B e p r e H U U U  y 3eMJIM N A M B e P r e H U M M  B03JYIJ l I lbIX TOKOB H a  
nbrcorax, r ~ o  u 0 n p e A e m e - r  n a A e r 1 M e  A a e n e H M n ;  n p o ~ u ~ o n o n o > r < ~ r ~ ~ i i  xaparc- 
T e p  I13MeHeHMR A a B n e H M R  O T h f e Y a e T C R  n p H  aABeKUMM XOulOAa ,  s T 0  O ~ Y C J O B -  

J I e I l O  , U M ~ e p r e ~ u k i e f i  y 3ehl. lM W K O H B ~ ~ ~ ~ H U H ~ ~  H a  BbICOTaX B TbI J IOBl IX  r I aCTRX 
UMKJIOHOB, B aHTMUNKJIOI l aX  M B r p e 6 ~ ~ x  BbICOKOrO ,UaBJ IeHUn .  

C J I ~ A Y ~ T  OTb leTMTb ,  YTO OTNOCMTeJIbHO He60JIbLLJMe I<OI ITPaCTbI  C p e A H M X  
3 1 4 a r e l A ' i  h i e T e o p o n o r u s e c K M x  s c e M e H T o B  n p M  p a 3 n u r ~ b r x  T M n a x  r u r p o T e p -  
MUqeCKMX n P O U e C C O B  B A o J I M I I H o ~ ~  T y H A p e  O K a 3 b I B a I O T C R ,  K a K  n p a B I I J I 0 ,  pe- 
I l IaIOUlMMH A J I n  X O A a ,  MHTeIICMBllOCTU El ~ P O A O J I X M T ~ J I ~ ~ ~ O C T I I  n P O U e C C O B  
a 6 n ~ q w ~  H a  c H e x H u l < a x  M n e A I i u K a x ,  p a c n o n o ~ e ~ ~ i b ~ x  H a  ~ ~ ~ J I N Y H ~ I X  BM- 
C O T H ~ I X  YPOBHRX. T ~ K ,  n p H  T e M n e p a T y p e  ~ o s a y x a  o K o n o  5-6" B ~ o n w ~ ~ o i i  
T y H A p e  n p M  H ~ Y C T O ~ ~ Y U B O M  PaBHOBeCMM M ~ ~ C O J I I O T H O ~ ~  BJia>KIlOCTM OKOJIO 
6-8 ~6 T a R I l M e  J e A H H K O B  6b1no B e C b M a  H e 3 H a Y U T e n b H b I M  U n M  n p C ! K p a q a -  
nocb B o B c e ;   TO 6b1n0 C B R B ~ H O  c T e M ,   TO M a n b I e  pasnu~wsr B T e M n e p a T y p e  
H BZIaXHOCTM B O 3 A y X a  B ~ 0 J I M t 1 ~ 0 f i  T y H A p e  n p U  OAHOhf M TOM >i<e T M n e  r M r P O -  



T e p M M q e C K M X  n p O 4 e C C O B  M O r Y T  ITPMBOAUTb K CYUIeCTBeHHbIhl  U 3 M e H e H M R M  D 
xapawepe n p o u e c c o B  a 6 n ~ u n l r  n e n H w K o B ,  p a c n o n o x e H H b r x  H a  pasn~~.rqebsx 
B t r c o T a x ,  C T ~ Y K T Y P ~ I  T e n n o B o r o  6 a n a ~ c a  M T. n. 3 ~ o  6 y A e T  n p o m n R T b c n  B 
TOM, 9 T 0 ,  H a n p M M e p ,  p a 3 J I U Y M R  B C ~ ~ A H ~ C ~ T O Y H O U  T e M n e p a T y p e  B O 3 A y X a  I l p H  
'OAHOM M TOM me mne  r M r p o T e p M M s e c K u x  n p o u e c c o B  B c e r o  B 1-2" u s,lait<- 

HOCTH B HeCKOJlLKO ~ u n n w 6 a p  6 y A y ~  O n p e n e J I f l T b  OTCYTCTBMe N J N  Ha.Tl.Iqlie 

T a 6 n n u a  1 5 e  
Cpen~ue aerusntibl HeKoTopMx MeTeopolornqecKux ~ ~ ~ M ~ H T O B  npu pasrtirtiblx Twnax 

rurpo-repmurecKwx npoueccoa B aonuHe p. 6.Xaaa~bl [73] B umne-aeryc~e 1958-1961 rr. 

ron C ~ e ~ l l c c ~ ~ o q l f a ~  A&nm~lr\rr O r n o c ~ ~ e n b t r a s  C y ~ o s t t n r c  113- 

( ~ l O . ' b - ~ B ~ C T )  q"cno Te"nepavpa B n a X R O C T b  C B BnBXIIOCTb t' B MCll'LHUOCTb BaD, ( cnyraeB 1 c p  Bad 1 13 ruc. r G  1 3 c 1 nwnn A,). xG 

A A B ~ K ~ ~ ~ R  Tenna (A,) 

T a R H M R  H a  J I eAHMKaX,  H a n p a B J l e H I I O C T b  nOTOKOB T Y P ~ Y J I ~ H T H O ~ O  T e n n o -  U 
s n a r o o b ~ e ~ a ,  B e n u q n H y  nornowesm K O ~ O T K O B O ~ H O B O ~ ~  panuauuu n T. A. 
T ~ K ,  H a n p m e p ,  x a p a x T e p  n p o u e c c o B  a 6 n ~ u u u  6b1n c y u r e c T B e H H o  pasnnq- 
IrbIM I JpM ~ e f i T p a J I b H 0 h f  p3BHOBeCMM (Hp) B 1958 M 1959 rr. (CM.  r.?. IV). 
E c n ~  B I l e P B O M  C J l y q a e  T a R H M e  ~006L4e OTCyTCTBOBaJIO,  T O  BO BTOPOM O H 0  
6 b 1 ~ 0  NCKnIOqMTeJ IbHO UHTeHCMBHbIM. 

C p e ~ r f ~ e  X a p a K T e p u c T w K n  M e T e o p o n o r M s e c K M x  s n e ~ e ~ ~ o n  npn  pasnwr- 
I tbIX T W n a X  rNTPOTePMMYeCKMX n P 0 I l e C C O B  (CM. ~ a 6 n .  15 B) I l 03BOJ lRIOT C Y A H T b  
o xapawepe u M p l < y n R u M o H H b r x  n p o u e c c o B  M T e n n o -  u ~ n a r o c o ~ e p m a r r u ~ ~  
BO3,llyLUHblX MaC C,  nOCT)Tl3BLLlMX B p a f i 0 H  ~ O J I R P H O ~ O  Y p a J I a  J l eTOM 1958- 
1961 rr. T ~ K ,  1 i e 3 a ~ ~ c u ~ o  OT T M n a  r u r p o T e p M u r l e c K u x  npouecco~, T e n n o -  u 
B J a r O C O A e p X a 1 1 ~ e  BO3AYUIHbIX M a C C  6 b 1 J I 0  ~ a M 6 0 ~ b L L I k i ~  B 1959 U B 1961 rr. 
U HaHMeHbLUMM B 1958 M 1960 rr. A ~ a n M s  CNHOnTMVeCKMX Y C J I O B M ~ ~  3TMX JleT 
n 0 3 B O J l R e T  C A e J I a T b  Bb lBOA 0 6onbmeii NHTeI iCUBHOCTU r M r p O T e p M M ' I e C I < U X  
n p o u e c c o B ,  C B R ~ ~ I I H ~ I X  c a ~ ~ e ~ w i e i i  T e n n a ,  ~ p a ~ c @ o p ~ a s u e i i  n p o r p e B a H n c r  
M H e f i ~ p a J I b ~ b l ~  p a B I l O B e C H e M  B a H O M a J I b H 0  T e n J I b I e  C e 3 0 H b l .   TO O n p e A e n H n o  



COOTBeTCTBeHHO YBeJIMYeHNe IlHTeHCWBHOCTH IIPOUeCCOB a 6 n ~ u ~ ~ i  M MX np0- 
AOJIXMTeJIbHOCTM. 

C M H O ~ T W Y ~ C K N ~  YCJIOBMR IIpW aHOMaJIb1-IOfi  T ~ ~ J I O U  
n 0 r 0 n e. Haw6onee BblCOKHe CpeAHeCyTOrIHbIe TeMnepaTypbI B03AyXa Ha- 
6nmnan11cb npkl H ~ Y C T O ~ ~ ~ M B O M  PaBHOBeCMM 12-13 MIoJ51 1961 r. B nepPI0iI. 

~ C T O ~ ~ ~ M B O ~  R C H O ~ ?  nOrOAbI. B A O J I M H H O ~ ~  TJ711Ape CPeAIIeCYTOqHaR TeMnepa- 
Typa ~ o s n y x a  AocTnrana 20°, a Ira n e n ~ ~ r < a x - ~ o  15' n sblme. B ~ T M  AIII? 
al.lTNUMI<nOll C UeHTPOM K CeBePY OT Ho~of i  ~ ~ M J I N  OXBaTbIBan 3HaqMTeulbHYm 

qacTb C O B ~ T C I < O ~ O  ceI<Topa A ~ K T M K M .  n o  a a n a n ~ o i i  N cpen~ei i  E ~ p o n e  npo- 
XOAIlJla CepMR UMKJIOHOB. C ~ B ~ ~ O - B O C T O K ~ B ~ O I ~ ~ ~ ~ C K O ~ ~  TePPMTOPkIM C0m3a 
M CeBep YpaJla HaXORMJIkiCb B TenJlOM CeKTOpe C BO3nyXOM yMepCHIlLIX U I M -  

POT, ~ p a ~ c @ o p ~ u p y r o r r l u ~ c ~  B p e 3 y n b ~ a ~ e  npoueccoB nporpeBaHuR. Mano- 
rpanMeHTIloe 6 a p ~ q e c ~ o e  none, ManoseTpeHllaR Y C T O ~ ~ Y M B ~ R  norona npIt 
BeTpe BOCTOYHbIX P Y M ~ O B  - TaKOB 6b1n XapaKTep nOrOAbI H a  ~ O J I R P H O M  

Ypane. AHTNUMI<,~OI~  6b1n C @ O P M M P O B ~ H  B ~enJI0fi ~03nyIUll0fi hlaCCe BO BCeM 
HMlKHehl  C j IOe  T P O ~ O C @ ~ ~ ~ I  OT nOBtPXHOCTM 1000 A0 500 , ~ 6 .  TM~IMIIH~IM A J R  
3T01'0 CM1-IOIITNrIeCI<OrO IIOJOXeMMR RBJIReTCR TO, 'IT0 e ~ p 0 n e f i c ~ a R  TePPMTO- 

P U R  C0lo3a HaXOnMJIaCb nOA BJIMRHMeM W H T ~ I ~ C M B H O ~ ~  L ~ M K , ~ o H M ~ ~ c I ~ o ~ ~  AeR- 
TCJbIlQCTM, TOrAa K a K  K CeBePy M CeBepO-BOCTOKY PaCnOJIaraJICR 06mllp~brfi 

ZitIrMUMKJICIH C UeHTPOM B I ( ~ ~ C K O M  Mope. 
T a ~ o e  IIOJlOXeHMe y 3eM~lH M Ha BbICOTaX 0npeAe.TReT CTaUMOHaPHOCTb 

npOlleCCa. H o ~ o A ~ ,  CBR3aI-IMaR C TaKkiM CMHOnTMYeCKMM I'IOJIOXellMeM, XapaI<- 
T C ~ M ~ Y ~ T C R  n p e o 6 n a n a l r ~ e ~  npoueccoB ~ p a ~ r c @ o p _ h t a u ~ ~ r  nporpenar.rMn. B03- 

nyx y ~ e p e r l ~ b ~ x  HIMPOT nporpeBaeTcR,   TO npwBonuT I< nomneHuIo TeMne- 
Pa'I'ypIlbIX I<OHTpaCTOB MeXAy T ~ ~ ~ ~ C @ O ~ M M ~ O B ~ I ~ H ~ I M  BO3nyXOM M ((CBe>I<Mhf> 
BO3fiyXOlct 'yhlepetl1lbIX UMPOT, n0CTYIIaH)lUMM W3 ATJI~HTMI<M B C e P M R X  UM- 
K ~ O I I O B ,  w n y m ~ x  no cpen~ef i  .racTn e~poneiic~<ofi TeppMTopMM C o m a .  A6co- 
nmTHan BnamHocTb npM  TOM AocTnraeT B nonnerrb 10-12 ,116, Torna Kar< 
OTHOClITeJlbHaR BJlaXHOCTb XaPaKTePM3YeTCR 3aKO~OhiePHblM YMeHbWeHllehl, 

YTO CBMAeTeJIbCTBYeT 06 YnaJIeHMki B03AYUIHbIX M a C C  OT COCTORllWR I.IaCbIUe- 
HMR. T a ~ i ,  OTllOCMTeJlbIlaR BJIaXHOCTb npW 3TOM TMne T M T P O T ~ P M M Y ~ C I < U . Y  

npoueccoB, nocTeneHHo yMeHbmaRcb ( B  2 pasa), B 13 (tac 11-13 M ~ J ~ H  

1961 r. nocTwrna 30°/~. K ~ K  npamno,   TOT TMn noronbl x a p a ~ ~ e p u 3 y e ~ c ~  cne- 
~ y ~ o q e i i  nocnenosaTenbHocTbm r ~ l r p o ~ e p ~ ~ s e c ~ ~ x  npoueccoB: anoeKuM,r 
'I'enJIa (A ,  ) C M e H R e T C R  ~pa~c@opMauMefi  IIpOrpeBaHMR ( T T )  M ~ e f i ~ p a ~ ~ b ~ b ~ h l .  

PaBIlOBeCMeM (Hp ) ( ~ a 6 n .  16). 
T a d n u u a  16 

C p e n ~ e c y ~ o r ~ a a  TeMneparypa u abconlor~aa BnaxHocTb e 0 3 ~ x a  
( B  13 Y U C )  npn p a 3 n n q ~ ~ x  rnnax rnrporepMnrecKnx npoqeccoe e 

n:one 1961 r .  

qucno I B ~ O ~ l O / I I ~ I 2  

I I I I I 

T u n u ~ ~ l l a ~  CMIlonTMyecKaR CMTyauuR npM anloManblto ~ e n n o i i  norone npu-  
Henella cxeMaTHqecKn Ha pwc. 27. ki~l~epecl loi i  O C O ~ ~ H J ~ O C T L ~  MexnycyToq- 
1l0h M3hleHYUBOCTM MeTeOPOJlOrMqeCKMX 3JIeMeHTOB npU 3TOM RBJlReTCR 3a- 

I<oHohlepIroe ynenMyeHMe a6co.rlm~~ofi BnaXIlocTw - O H a  yBenwYM.lact n 
1,5 paaa OT Hasana no I<oHua paccMaTpusaeMoro nepwona (c 8 no 13 monn 
1961 r.) - N HN3KaR OTHOCMTeJbHaR BJIaXHOCTb (A0 25-30°/0) B IIOJIAeHb. 

86 

Tun rnrpoTepMurecKoro npo- 
uecca . . . . . . . . . .  

Cpenrrecy~os~an  TehInepaTypa, 
. . . . . . . . . .  zpaa 

A6conlo'r~an BJIBXHOCTL B 13 
. . . . . . . . . .  qac, rt6 

16,O 

7,2 

T~ 

17,4 

8,O 

T~ 

19,7 

8,G 

20,2 

9 , 4  

H p  

19,8 

10,4 



Pnc. 27. Cnl ton~wsec~as  cmyauufi no n p e m  ~efi~panbrioro panlloncrl!H 
n a ~ ~ o n r a n ~ ~ ~ o - ~ e n ~ ~ o i i  rroronw. H a  ~ O ~ R P H O M  n npunonnp~~oh~  Ypa.1~ 

13 nmna 1961 r. (3 raca hiocltoncKoro npehiean) 
6 - o b n a c ~ b  nbtcoaoro naonettns ( a i t n ~ ~ n ~ n o t t ) ,  If - obnacrb I I ~ ~ K O C O  Aau,7etinrt 

(q~wxort) 

E C T ~ C T B ~ H H O ,  YTO BblCOKan ~ ~ C O J I I O T H ~ ~  BJIaXIlOCTb M TehlnepaTypa B031y- 
xa ( H a  nenllwl<ax He MeMee 6 ~ 6  M 12' C O O T B ~ T C T B ~ I ~ H O )  npM ncf1ol"l norone 
.UO~~<llbl  OnpeAeJIRTb 6onb1.1~oe n0CTynJleHMe Tenna OT P a A I ~ a ~ M O H H O r O  6a- 
naljca M ~ y p 6 y n e ~ ~ ~ 0 1 - 0  Tenno- M ~ n a r o o 6 h l e ~ a .  

npyr0fi ~all6ozlee ~ M n l l Y H o f i  C H ~ I O ~ T M ~ ~ C K O ~  ~M~yaUMefi npM aHOhla.lbH0 
~enno i i  norone mnneTcR aAser<qMR Tenna B B O C T O ~ H O ~ ~  YacTu I~MlijlOlfa, pac- 
nonoxceesoro I< sanany OT Ypana, c nocne~y~omei i  ~ p a l ~ c @ o p ~ a u u e i i  npo-  
rpeBaIlMR B aHT1lUMKJIOHaX M rpe6arrx BbICOKOl.0 AaBLTeHki5I, CTaUMOIlMP~lOIUMX 
1; BOCTOKY OT Y p a ~ a .   TOT TNIl nOrOAbI H ~ ~ J I O A ~ J C R ,  IlanpMhlep, 21- 
23 I.rlonn 1960 r., Korna cpenHecyTosHan TentnepaTypa ~ o s n y x a  aocTnra.7a 
donee 18", a ~ ~ C O J I I O T E I ~ H  BAaXHOCTb 13 ~ 6 .  

C M H O ~ T M ~ ~ C K N ~  Y C J I O B M R  n p M  al1,OMan b l l 0  S O . l O A H O ~ i  

XI 0 r 0 A e. OAHUM M3 BeAYUMX TMnOB rMTPOTePMM9eCI<MX nPOUeCCOI3, C KO- 

TOPLIMM C B R ~ ~ I I O  noxononallue a y c ~ a i ~ o n n e ~ ~ ~ e  noronbl c hianbIh1 Tanrlkienr 

~ n i i  ero npeKpaueHueM, R n n R e T c R  anseI<uwn xonona. TaK, anryc-r 1960 r. H a  
Il~.Uffpll~hl YpaJle 6b1n aHOMaJbll0 XOAOnIlbIM.  TO 6b1no CBR3aHO C pa3Bll- 

Tl4eM N ~ I T C ! ~ ~ C U B H O ~ ~  aABeKUMU XOnOAa, KOTOPaR llPOMCXOAM.Ua n0 B O C T O Y H O ~ ~  

llepM(~C!pki~ BblCOKOrO Y C T O ~ ~ Y M B O ~ O  a H T M U U K ~ O l l a  C UeHTPOM I< CeBepy OT 
~ ( o ~ T ~ c K o ~ o  nOJlyOCTpOBa. IjoJ'lbLUa~ UHTeHCMBIIOCTb aAB€!l<UMM aPI<TMYeCI<kIX 
Macc ~ o s n y x a  6brna 06ycnosne~a  6 0 n t ~ ~ u ~ ~  ~ ~ ~ M Y ~ C K M R I I I  rpanMeHTaaiu, 

Talc K a l <  K BOCTOKY OT Ypana pacnonarancfl my60~nfi uMuno11 c ueHTponr 
IlaA C p e ~ l l e - C M 6 M p ~ ~ 1 1 ~  nJfOCI<OrOpbeM, C @ O ~ M U ~ O B ~ H H ~ I ~ ~  B XOJlOAHOhl B03- 

nyxe B cnoe 500/1000 n16. Tauan CIlTyaUMn 6b1na O C H O B I ~ O ~ ~  B ~e'lelrlle n04TII 

BceB nepnoii AeKanbI aBrycTa. B 13 rac 7 anrycTa, HanpMMep, cpen1recyTos- 
Han TeMnepaTypa M ~ G C O J I I O T I I ~ H  BnaxwocTb ~ o s n y x a  B n o n m e  p. 5. Xa- 
AaTLI 6 b l n ~  PaBHbIMM COOTBeTCTBeHIlO 3,4" M 6,4 ~ 6  M COOTBeTCTBeHHO hletlbI.IJe 

Ha pa3.UMYllbIX BblCOTIlbIX'YpOBIIRX JeAHMKOB.  ~ O ~ ~ H T I ~ O ,  .IT0 npM ~al io i i  OT- 

IlOCkiTeJlbllO H C I ~ K O ~  TehfnepaType I303&yXa OCaAl<I4, KOTOPbIe B TYlIAPe Bblna- 

JanM B XHAI<OM BllAe, Ha neAIIMl<aX M O r J M  @ O P M M P O B ~ T ~  13pe~eIillblfi CHeX- 
m~ii IIOI<POB. O C ~ A I < U  npu  TOR^ TMne ~ P O U ~ C C O B  BblnaAaroT, IiaI< npasw.70 



H a  XOnOAHbIX ~ ~ O H T ~ X ,  K O T O P b I e  O ~ O C T P R ~ O T C R  06blq~0 I I O n  BJIMRHUeM O p O -  
rpaans.  

A ~ H  n p O X O A H 4 H X  ~ P O H T O B  X a p a K T e p H a  M a J I O n O A B U X H O C T b  MJIM p e 3 K O e  
Y M e H b I l r e H M e  CKOPOCTU A B N X e H M R  no M e p e  n p n 6 n u x e ~ ~ ~  K Y p a J I y .  OBbrq~o 
n o x o n o A a H u e  npu  TOM T u n e  C m o n T M q e c K u x  npouecco~ O n p e A e n R e T c n  BTOP- 
X e I l N e M  C B e X U X  M a C C  a P K T N ' l e C K O r 0  B O 3 A Y X a  B n 0 ~ 6 k i ~ b 1  C n 0 c n e ~ y l O ~ e g  
' l ' p a ~ c $ o p ~ a U M e f i  B b I X O J I a X k i B a H M R  B r p e 6 ~ ~ x  I IOBbI I l l e I lHOrO A a B J e H M R  kin!* 
BOCTOqHbIX g a C T 5 I X  aHTMUNKJIOHOB. Y ~ e J I M l r e ~ k i e  I lOBTOpReMOCTM T a K M X  np0- 
UeCCOB n P U B O A N T  K P e 3 K O M y  C H U X e H N l O    OH^ T e M I I e p a T y p b I  B 0 3 A y X a  H T a R -  
HUtl.  M e ~ b I l r a R  n O B T O P R e M O C T b  n P O Q e C C O B  a A B e K U U M  T e n J I a  U UX R l e H b I l l a f l  
HHTeHCUBHOCTb  O n p e n e J I 5 I l o T ,  K a K  3 T 0 ,  H a n p W M e p ,  6b1n0 B a B r y c T e  1960 r., 
a H O M a J I b H 0  HM3KUe  3 H a r I e H I I R  T e M n e p a T y p b l  B O 3 A y X a  M a 6 c o n m ~ ~ o f i  B J I a X -  
HOCTH B T e g e H N e  B C W O  n e p M O A a  C TaKWMW YCJIOBMFIMU nOrOAb1 .  T ~ K ,  a A B e K -  
UUR T e n n a  (28-30 a B r y c T a  1960 r.) 6b1na cna6o B b I p a x e s a  M H e  M o r n a  
n O A H R T b  T e M n e p a T y p y  B O 3 A y X a  B A O J I U H H O ~ ~  T y H A p e  Pi H a  J I e A H U K a X  B b l U e  
COOTBeTCTBeHHO 10 U 5". Y B ~ J ~ U ~ ~ H H ~  I lOBTOPReMOCTU TaKWX ~ U ~ y a u M f i  B 
T e ' I e H M e  n e T a  M O X e T  n P M B e C T M  K C Y U e C T B e H H O M Y  M 3 M e H e H U l O  MHTeHCUBHOCTU 
U X a p a K T e p y  I l p O U e C C O B  abn~uwu,  BCJIeACTBMe ser0 M O X e T  p e 3 K O  B 3 M e H M T b -  
CR C Y M M a P H a R  ~ ~ J I R U N R  J leAHSiKOB U C a J I b A O  Pix B e ~ e C T B e H I i O r O  6 a n a ~ c a .  
no-BHAUMOM~, C y u e c T B e H H o e ,  a nopoii onpezenmowee a ~ a s e ~ a e  npu   TOW 
M O X e T  N M e T b  B b I n a A e H U e  T B e p A b I X  O C a A K O B  H a  J I e A H U K a X .  OHO M O X e T  n p N -  
B e C T H  K p e 3 K O M y  I13MeHeHMIO n P O ~ O J I X U T e J l b H O C T U  n e p U O A a  ~ ~ J I R U M M ,  Y M e H b -  
IlreHkiKI p a A l l a U U O H H O r 0  6 a n a ~ c a  U n p k i X 0 A y  T e n J I a  BCJ IeACTBNe  T Y ~ ~ Y J I ~ H T -  

H O ~ O  T e n n o -  u s n a r o o 6 ~ e ~ a .  
X ~ P ~ K T ~ ~ H ~ R  C U H O n T U q e C K a R  C U T Y a u M R  3 T O r 0  T M n a  r U r P O T e P M M Y e C K M X  

~ P O U e C C O B  IIPMBOAUTCR H a  PMC. 28. cJ I e ,Z lye~  O T M e T H T b ,  9 T O  C M H O I l T U ~ e C K a R  
c u T y a u n r r ,  n p e A c - r a s n e H H a R  H a   TOM P M + H K ~ ,  M M e e T  M H o r o  06uero c CM- 
H O n T N ~ e C K U M M  YCJIOBMRMM 3MMbI B I I e p M O A  UIITeliCMBHbIX C H e r O n a A O B  k i  

M e ~ e J ' I e i .  M H T ~ ~ ~ C I I O ~ ~  O C O ~ ~ H H O C T L I ~  3 T O r 0  T M n a  r N r p O T e p M M Z l e C K U X  np0- 
QeCCOB RBJIReTCR TO, 9 T O  H a  BbICOTe  n O B e P X H O C T N  500 M 6  P a C I I O J I a r a e T C F I  
BbICOTHaR @ P O H T ~ J I ~ H ~ R  3 b ~ a  C B e C b M a  CUJIbHbIMM 3 a n a A H b I M k i  B e T p a M H ,  KO- 
T O p b l e  U H O r n a  n O C T U r a l O T  CMJIbI B e T P O B  C T P Y ~ ~ H ~ I X  ~ese~l l f i ;  @ p o ~ T a J l b ~ a R  
sokra s H o r A a  n e p e c e K a e T  Ypan c sanana H a  BOCTOK, a miorna O p n e H T U p o -  
B a l I a  B M e P k i A N O I i a J I b H O M  H a n p a B J I e H H M .  A H O M ~ J I ~ H O  XOJIOAHaR n 0 r O i l a  17- 
20 a s r y c T a  1959 r. (puc. 29) ~ b 1 3 ~ a n a  c e e r o n a n b l ,  YTO npnaeno K 06paso- 

. BHHMlO H a  J I e A H N K a X  B p e M e H H O r O  C H e X I i O r O  n 0 K p O B a  T O J U M H O ~ ~  A 0  10 CM. 
A H O M ~ ~ ~ H O  XOJIOnIlbIM 6b1n T a K X e  a B r y C T  1958 r., ' I T 0  06ycno~ncr~anocb 

P e 3 K U M  I l O B b l I l I e H U e M  MHTeHCUBHOCTU a A B e K T N B H b I X  r U r P O T e P M N 4 e C K U X  npo- 
u e c c o B  c n p e o 6 n a ~ a ~ u e ~  h n ~ e ~ u s w  xonona B T b I n o s b r x  Y a c T R x  U u K n o H o B  
(9, 15, 18, 20, 22 w 24 a ~ r y c ~ a ) .  C p e ~ ~ e c y ~ o l r ~ a ~  T e M n e p a T y p a  ~ o s ~ y x a  B 
 TOT nepnoa B r o p H b I x  A o n M H a x  I I e  n p e B b I L u a n a  7,5", a a 6 ~ 0 n I o ~ ~ a f l  s n a x -  
HOCTb  - 6,l ~ 6 ,  C H H X a R C b  B p e M e H a M M  A 0  5,s M 6 .  B O T n e J I b H b S e  n H U  (24 a B -  
r y c ~ a )  c p e A H e c y T o s H a R  T e M n e p a T y p a  o n y c K a n a c b  no 2,3". Ha neyurce 
MI'AH T e M n e p a T y p a  ~ o s ~ y x a  c H u x a n a c b  AO -2, -3", a a 6 c o n l O ~ ~ a ~  B n a x -  
HOCTb  6b1na H M X e  6,1 ~ 6 .  ~ ~ ~ U O A H ~ ~ C K O ~  B b I n a A e I i H e  T B e p A b I X  OCaAKOB,  

H U 3 K O e  T e n n o -  U B J I a r O C O & e p X a l I M e  BO3,QYUHbIX MaCC,  K O T O P b I e  B 3 T 0  B p e M R  
n o c T y n a n w  B ~ R O H  n o n ~ p ~ o r o  Ypana,  obycno~unu p e 3 K o e  c s u X e H u e  UH- 
TeHCWBHOCTU I l P 0 4 e C C O B  ~ ~ J I R U M U ,  B p e M e H a M N  Xe a 6 n ~ u w ~  n p e K p a U a n a C b  
c o B c e M .  n p u   TOM 3 a ~ p a ~ b 1  T e n a a  H a  M c n a p e H M e  n o n I i o c T b I o  n e p e K p b r n a n H  

n o c T y n n e H H e  T e n n a  OT P a A u a u M o H H o r o  b a n a ~ c a ,  K o T o p o e  B  TO B p e h l R  6 b 1 ~ 0  
B e C b M a  HU3KUM,  B C n e n C T B M e  n p e o 6 n a n a ~ ~ ~  x o n o ~ ~ o i i  I4 ~ ~ C M Y P H O ~ ~  nOI'OAb1 

C p a 3 B M T M e M  O ~ J I ~ ~ H O C T U  NMXHeI 'O R P Y C a  I I p U  n p O X O X n e H U U  @POHTOB. 
Apyroii n p s s n ~ o i i  M a n o r o  p a n u a u w o H H o r o  6 a n a ~ c a  6brno B b r n a A e H u e  

T B e p A b I X  O C a A K O B  H a  BbICOKO p a C ~ O J I O X e I I H b I X  J I e A H N K a X ,  K O T O P O e  n p M B O A U -  
A 0  K P e 3 K O M Y  C H U X e H M I O  n O r j I O u e H W R  K O P O T K O B O ~ H O B O ~ ~  P a A M a U U M .  P ~ c -  
C M O T p e H U e  CUHOnTMqeCKUX K a p T  3a 3 T 0  B P e M R  n O 3 B O J I R e T  OTMeTMTb,  ' I T 0  
p e 3 K O e  C H H X e H H e  UHTeHCUBHOCTM n P O U e C C O B  a 6 n ~ u ~ k i  I l a  C H e X H U K a X  U JIefi- 



PHC. 28. C L ~ H O ~ T H ~ ~ C K ~ R  cwTyaqnR npw aneeKunH xonona n aHo. 
~anbao-xonon~tofi noroAe Ha n o n ~ p ~ o ~  H ~ P ~ ~ ~ O J ~ R P H O M  Ypa.?eS 

7 aerycra 1960 r. (3 vaca hlocKoBcuoro a p e ~ e ~ ) ~ )  
ff - 06JTllc~b HWSKoro ABLUIeHHSI (I~HKBOH) 

Puc. 29. C w ~ o n ~ ~ s e c ~ a s  cMTyauns B nepuoA nerHero cwzronaaa 
Ha l l o n ~ p ~ o h r  Ypane 17-20 aerycTa 1959 r. (3 uaca MocKoecKoro 

apehreun) 



.HMKaX ~ O J I H ~ H O ~ O  Y p a J l a  B OCIIOBHOM O n p e A e n R J I O C b  a ~ ~ e ~ ~ k i e f i  a p K T U r l e -  
C I t O r O  B O 3 A y X a  IT0 B O C T O ~ H O ~  l I e p M @ e p k i M  aHTNUHKJlOHOB,  CTaUMOHMPOBaB-  
3ruwxc~ K 3 a n a ~ y  OT Ypa~ra .  

C ~ U ~ C T B ~ H H O ~ ~  O C O ~ ~ H H O C T ~ ~  CMHOnTMqeCKMX Y C J I O B U ~ ~  RBJIReTCR TO,  q T 0  
I< BOCTOKY O T  YpaJla 0 6 b 1 9 ~ 0  PaCI IOJ l a I ' a J INCb  A O C T a T O q H O  y c ~ o f i q M ~ b 1 e  I.1 
m y 6 o ~ ~ e  BbICOKNe  UMKJlOHbI, C @ O ~ M U ~ O B ~ I ~ H ~ I ~  B XOJIOAHOM B O 3 A y X e  B O  
BCeh l  H M X H e M  C n O e  ~ p ~ I l ~ ~ @ e p b l .  T ~ K M M  0 6 p a 3 0 ~ ,  pafio~bl C O B p e M e H H O r O  
Owle f i e I I eHMR H a  ~ O J I R ~ H O M  U ~ ~ u ~ o ~ ~ R ~ H o M  Y p a J I e  B 3 T 0  B P e M R  HaXOAMJIMCb 

n O J  B 3 N R H M e h l  B e T p O B  B O C T O Y H O ~ ~  I l e p M @ e p M M  aNTMUMKJIOHOB M 3 a n a ~ ~ 0 f i  
nepn@epsu UNKJIOHOB. 

n o ~ b 1 U e ~ ~ b l f i  r p a A M e I l T  A a B J I e H M R ,  I I p O X O X A e H M e  n P M 3 e h l H b I X  @POMTOB M 
MX 0 6 0 c ~ p e ~ n e  n O A  BJIMnHMeM 0 p 0 r p a @ M M ,  a T a K > K e  T ~ ~ H C # O ~ M ~ U M R  BbIXO- 

L Ia )KUBaHNR B ~ ~ @ ~ o H T ~ J I ~ H ~ I x  l I a C T R X  UUKJIOHOB ( n p M  YMeHblr reHWM o6na.r- 
NOCTM) - BOT O c H o B H b I e  ~ P M ~ N H ~ I  npeo6nananw~ onpenene~~~brx  ~ < o ~ n n e ~ -  
C O B  r M r P O T e P M M q e C K B X  I lPOUeCCOB B 3 T O  B P e M R  H a  ~ O J I ~ P H O M  Y p a J I e :  a A B e K -  
l1MR XOJIOAa C M e l i R e T C R  ~ p a ~ c @ o p ~ a U F i e f i  B b I X O J l a X U B a H M R ,  K O T O P a R  B CBOIO 
O q e p e A b ,  n p M  I IOCTynJ l eHNM C B e X M X  M a C C  a p K T M q e C K O r 0  B 0 3 A y X a ,  B R A P a X  
I I O B b I l l l e H H O r O  A a B J e H M R  C M e H R e T C R  a ~ ~ e ~ ~ ~ e f i  XOJIOAa  MJIM ~ e y ~ ~ 0 f i q M ~ b l h l  
p a B H o B e c M e s 1 .  T a ~ o e  s e p e n o s a H M e  r M r p o T e p M w e c K u x  n p o u e c c o B  ( n x  60nb- 
uarr ~ O B T O P R ~ ~ ~ O C T ~ )  O n p e A e n t I e T  TO,  TO npoueccbl a A s e K u m i  T e n n a  npcr 
3 T O M  H e  h l O r Y T  BOCnOJIHMTb A ~ @ U U M T  T e n n a ,  K O T O P ~ I ~ ?  C B R 3 a H  C n p e ~ b l ~ y ~ e f i  
~ O C J l e A O B a T e J I b I l O C T b I O  CUHOnTMYeCKMX M r M r P O T e P M U q e C K W X  IIPOUeCCOB.  Bce 
3 T 0  0 6 y c n o s n n ~ a e ~  TO,  q T 0  IlM a A B e K U M R  T e n n a ,  I I B  T P ~ H C @ O P M ~ U M R  np0- 
r p e B a H M R  I I e  h fOrYT C Y U e C T B e H H O  ITOBbICUTb MIlTeHCNBHOCTb I lPOUeCCOB a6- 
JIRJIMM, T a K  K a K  T e n n o -  M B n a r O C O A e p X a I I M e  B O 3 A Y U H b I X  M a C C  U 3 M e I i R e T C R  
B e C b M a  H e 3 H a q M T e J I b H O .  

Kart n p a B U J I 0 ,  MMeHHO C 3 T H M N  n P 0 4 e C C a M M  C B R 3 a H O  OKOHYaHMe n e p M O A a  
a 6 n ~ u ~ u  M c M e H a  ero a ~ ~ y ~ y n ~ u ~ e f i  B e m e c T B a  H a  c H e x H M I t a x  ti neAmr<ax 
Ypana B K o H u e  n e T H e r o  nepuona ( K O H ~ U  asryc-ra - I l a q a n o  C ~ H T R ~ P R ) .  
. O C O ~ ~ H H O C T ~ I O  3 T 0 r 0  T N n a  CMMOnTMYeCKMX C M T Y ~ U M ~ ~  RBJlf leTCR h1ep l i i lUO-  
H a J l b J l O C T b  IIOTOKOB B ~ponoc@epe M HaJIMYMe M e p I l ~ M O H a J I h H O C T M  B C M e U e -  
IIMM 6 a p t i q e c ~ w x  U e H T p O B  B n0Je B e A y U M X  UOTOKOB B ~ponoc@epe.  ~ u K J I o -  
HbI  O ~ L I Y H O  C M e U a I O T C R  no M e P M A M O H a n b H b I M  T P a e K T O P M R M ,  q T O  0 6 e c n e ~ ~ -  
B a e T  BO3MOXHOCTM A n R  3 a T O K a  XOJIOAHbIX apKTM' l eCKMX h l a C C  B O 3 A y X a  B 

TbIJIOBbIX ' I a C T R X  UBKJIOHOB U B r p e 6 ~ ~ x  BbICOKOrO A a B J I e H M R  3a UHKJIOHaMM. 
T ~ K U M  o 6 p a 3 0 ~ ,  I l e p U O A b I  C a H O M a J I b H 0  H M ~ K O ~ ~  M a H O M a J I b H 0  B ~ I C O K O U  

a6nnunefi x a p a ~ ~ e p ~ 3 y m ~ c n  n p o T M B o n o ~ o > K H b I M  p a 3 ~ e u e ~ ~ e h l  npeo6nana- 
mur ix  c T a u u o r i a p r r b r x  6apcrqec~wx U e H - r p o B  H a  c e B e p e  Eepasu~ .  n p ~  auo- 
h l a J b H 0  B ~ I C O K O ~ ~  ~ ~ J R U N W  O ~ J I ~ C T M  n O H N X < e H I I O r O  A a B J I e H U R  I l p e M M y U e -  
c T B e H H o  p a c n o n a r a l o r c n  K 3 a n a ~ y  OT Ypana,  a ~ I I T M U M I < ~ O H ~ I  c T a s u o I l w p y r o T  
B p a i i o ~ e  Kapcrtoro ~ o p ~  - T ~ ~ ~ M ~ I P C K O ~ O  n o n y o c T p o B a .  n p ~  T a K u x  c M T y a -  
UMHX paA0~b1 OJIeAeHeHMFI Y p a J I a  HaXOARTCR n O A  BJIMRHMeM CMCTeMbI B 0 3 -  
AJ'UIHbIX IIOTOKOB B BOCTOYIIbIX O I < p a M H a X  UMKJOHOB M B 3 a n a A l l b I X  ' 4aCTRX 
aHTWuMKuToHoB.    TO O n p e A e n R e T  n p e o G n a n a ~ ~ e  a n s e K u M u  T e n n a  cr T p a H c -  
@ o p ~ a u u u  nporpesarim B c n y q a e  a H o M a n b H o  ~ennof i  noronbr H a  Ypane. 
~ P M  a H O M a J I b H 0  X O J I O A H O ~ ~  n O r O A e  n O n 0 X e I ~ k i e  6 a p M q e c ~ M x  U e H T p O B  IIPOTM- 
B O I I O u 1 0 X H O ~ :  C T ~ ~ N O I I ~ ~ H ~ I ~ ~  U M K J O H  - K BOCTOKY OT Y p a J I a  M C T a U M O I I a p -  
H ~ I R  a B T M U M K n o H  - K a a n a ~ y  OT Ypana, s ~ o  o n p e A e n R e T  n p e o 6 n a n a ~ ~ c  
aABeKUMM XOJIOAHbIX B O 3 A y U I I b I X  h faCC n p e M M y L U e C T B e H I l 0  a p K T M Y e C K O r 0  

. n p o r < c x o x n e H B n .  K ~ K  npamno ,  n p e o 6 n a ~ a 1 - I M ~  T a K u x  T M n o B  n o r o q b I  c6yc- 
JOBJ leHO 6onbmor"l Y C T O ~ ~ ~ M B O C T ~ I O  CMHOIlTIl'IeCItMX n p O U e C C o B ,  ~ a ~ 0 f i  n O A -  
BM>I<lIOCTbIO UMK.rlOHOB M aHTMUMKJlOHOB, MX 3 a M e A J I e H I j e M  n p M  n p ~ 6 n 1 o ~ e 1 1 ~ n  
I< Y p a J I y .  X a p a K ~ e p 1 1 0  T a K X e  TO,  rlTO UMI<.rlOHbI M aMTNUMKJlOHb1 RBJIRIOTCH 

n p i i  3 T O M  BbICOI(NMM, n p u l l e h l  U M I < U ? O H ~ M  0 6 b 1 9 ~ 0  COOTBeTCTBYIOT 0 6 J I a c ~ 1 1  
nOtII. l>KeHHbIX 3 1 1 a Y e ~ M f i  r e O I I O T e H U M a J I a ,  a a H T M U M K n 0 H a M  - I lOBbIUleHHbIX 
H a  K a p T a X  O T H ~ C M T ~ J I ~ H O ~  ~ o n o r p a @ ~ l l  OT 500/1000. T ~ K ~ M  o6pa3orv1, UMK- 

9 0  



AOHbI O ~ ~ I Y I I O  C @ O P M M P O B ~ H ~ I  B XOJIOAHOM B 0 3 A y X e ,  a aHTUUMKJIOHb1- B 

T e n J I O M ,  BO BCeh l  H M X H e M  C n O e  T P O ~ O C @ ~ ~ ~ I .  
M3 M3J lOXeHHOTO C J l e A y e T ,  YTO OCHOBll t IMM ~ M ~ P O T e P M M Y e C K M M W  nPOLleC-  

C a M M  B O  B P e M R  YCTal lOBJleHMR X O J I O A I I O ~ ~  n O r O A b I  B J I e T H e e  B p e M R  R B J I H ~ T C R  

aABeKUM5I  XOj IOAa ,  K O T O P a R  C M e l l R e T C R  MJlM ~ p a l I ~ ( P 0 p h q a 4 M e f i  B b I X O J I a X M B a -  

IIMR, M.rlM H ~ Y C T O ~ ~ Y M B ~ I M  p a B I l O B e C M e M ;  3TM r U r p 0 T e p M M ' l e C K M e  n p O u e C C b 1  B 

3ZlBMCMhlOCTN OT I<OHI<PeTl lbIX CMHOllTMYC!CI<HX Y C ~ O B R ~ ?  MOr)'T C H O B a  Ch le I I f lTb -  
CR a n ~ e ~ u ~ t e i i  xo.lona MJIM n p o u e c c a h l 1 4  ~ p a ~ i c @ o p ~ a u t i ~ r .  B n e p 1 l o n b I  c 
2 l I O M a J I L H O  T € ? ~ J o ~  nor0~0fi  aABeKQMR T e n J I a  O ~ ~ I ~ ~ I H O  C M e l l R e T C R  T F I ~ H C @ O P -  
s l a s ~ e i i  n p o r p e s a H u n ,  a u H o r n a  ~ p a ~ c @ o p ~ a u u ~  nporpenasun. c a l e H n e T c R  
azser<u~eii T e n n b r x  ~ o s n y r u ~ b r x  M a c c .  

none s e T p a  B y c n o B M n x  ropnoro penbe+a B e c b M a  cna6o C B R ~ ~ H O  c T l l n o h I  

T ' I I I ' p O T e p h I I l ~ e C K l l X  n p O ~ e C C O B ,  T a K  K a I <  B e T e p  B ~ T M O C @ C ~ ~  B 3TMX YCJIOBMRX 
MOiKe?' CJ'UeCTBeHHO OTJIMYaTLCH OT B e T p a  B r O p a X ,  I I a n p a B J e H M e  I<OTOpOrO 

B OCHOBHOM O n p e A e n R e T C f l  0 p M e l l ~ a ~ M e f i  A O J M H  M pa3BPITMeh l  MeCTHbIX UMP- 

l < y J I R ~ k l i ? .  B CBR3M C 3TMM 3 a T P Y h M M T e J l b H O  H a M e T U T b  C B R 3 b  B e T p a  C TL lnaMM 

TMrl)OTePMMqeCI<MX n P O U e C C O B  B J l e T H e e  B p e M R .  

J I e ~ o h l  B ~ O P H ~ I X  A o n n H a x  M I l a  r o p H b 1 x  n n a T o  l l o n ~ p ~ ~ o r o  Ypana xapah- 
.repso s ~ a ~ u ~ e . n ~ ~ o e  npeo6nana11~e B e T p o B  BOCTOYIIO~? ,i c e ~ e p ~ o u  c o c T a s -  

.1IIIUUMX.  TOT  T KT HaXOAMT n O C T a T O Y H 0  Y e T l i O e  C M H O ~ T M Y e C l < O e  0 6 7 3 ~ ~ ~ e -  

m e .  Tar<, n p I c  a H o M a n b s o  ~ e n J I 0 f i  norone I ' l o n ~ p ~ ~ b ~ i i  Ypan I ~ ~ X O A M T C R  non 
u . r ~ i r n ~ i l e h i  IOX<IIO~? M sanar r~of i  s a c ~ e f i  a1lTMuMI<.noHoB c n p e o 6 n a ~ a a k l e h i  n e T -  

POB B O C T O Y H O ~ ~  c o c ~ a s n ~ m q e f i .  Ilpw xo.lon~oi? norone s e T p b r  BOCTOYHO~? 
nepu@epwu a r n - w u u K n o l I o B  M 3anan11b1x s a c ~ e i ?  s w K n o I r o B  o n p e A e n R 1 o - r  no- 
RBJIeHMe B e T p O B  C ~ B ~ P H O ~ ~  coc~ann~mmei? .  n 0 ~ ~ 0 J l b l < y  Xe B C p e A H e h l  JAR 

J I e T I l e r O  n e p M O n a  X a p a K T e p H O  p a 3 B M T M e  U CTaUMOI lMpOBaHMe alITMUMI<JIOHOB 

1i BOCTOliy  M CeBePO-BOCTOKY OT Y p a J I a ,  T O  n p e o 6 n a n a l o ~  B e T p b I  C e B e p O - B O C -  

T o s H o r o  I r a n p a n n e H u R ,  K o T o p b r e  X a p a I c T e p H b r  a n R  cpemux ycnosuii. Bo 
B p e M R  I l p O S O X A e H k i R  XOJIOAlIbIX (PPOHTOB P a 3 B M B a I O T C R  B e T P b l  C e B e p O - 3 a -  
n a A H b 1 X  M 3 a n a A I i b I X  l l a n p a B J I e l l M f i ,  M BO B P e M H  I I P O X O X A e H M R  TendTbIX 

~ ~ O H T O B  I l  (PPOHTOB 0 ~ l < J I 1 0 3 M f i  H e p e A K M  B e T p L I  K I X N b l X  P Y M ~ O B ,  K O T O P b l e  

CORCeh l  H e  B b l p a X < e H L I  B IUUPOTHO O P W e I I T I i ~ O B a H H b I X  AOJIUHaX,  I10 O U Y T N -  
MLI I l a  H e 3 a U U U e H H b I X  OT B e T p a  ' l a C T R X  r O P H b 1 X  n J I a T 0 .  

P a 3 J I l I l l H b l e  T M n b I  rMrpOTepMl IYCCI<MX I lpOUeCCOB M O r Y T  H ~ ~ J ' I I O A ~ T ~ C R  

n p M  P ~ ~ H O M  T e n n o -  14 B n a r o c o A e p x a I I I m  ~ ~ o s ~ y r u w b ~ x  M a c c  B a a n r i c u h f o c -  
TI1 O T  K O H K P e T H b l X  TWnOB CMHOIlTMYeCKUX C H T Y ~ U H ~  M MX CMeHb1. O A H ~ K O  B 

c p e R H e M  H ~ M ~ O J I ~ I U M M  T e n n o -  u B n a r o c o A e p x a H u e M  O T ~ ~ M Y ~ I O T C R  BOSAYIU- 
H b l e  M a c c b r ,  K O T O P b I e  n o c T y n a l o T  B p a i i o ~  I l o n ~ p ~ o r o  M n p u n o n ~ p ~ o r o  
Ypana n p M  a A n e K u m i  T e n n a ,  ~ p a ~ ~ c @ o p ~ a u w u  n p o r p e n a I I M R  M ~ e y c ~ o l ' l r ~ ~ n o -  
r0 p a B l l O B e C I l n .  H ~ C M O T P R  H a  3 T 0  l < a X ~ b l f i  M3 B b I A e J l e l l l I b l X  TMnOB r M r p O T e p -  

MLlLIeCKMX I I p O u e C C O B  M O X e T  l i a 6 n l o ~ a ~ b c ~  n p M  B e C b M a  M a J l O M  T e n n o -  U 

c n a r o c o a e p > t < a w i M  B O S A ~ U J H ~ I X  M a c c  B S ~ B M C I I M O C T U  OT n o c n e a o B a T e n L H o c T M  
C M e H b I  CMIlOnTllYeCKMX ~ ~ o J I o ) I < ~ H N ~ ~ ,  MX YCTO~?YMBOCTM, OPMel lTMPOBI<N BbICOT- 

~ I ~ I X  rpe611eii M n o x 6 1 1 ~  M n e p e M e r n c l 1 m  6apusec1<ux 0 6 p a 3 0 ~ a ~ ~ i i .  

4. ~ W ~ P O J l O r H Y E C K A f l  XAPAUTEPUCTUUA 

r ~ n p o r p a @ l l n .  M c c . g e n y e h l o r o  p a i o ~ a  ~ s y ~ e n a  I< H a c T o r l r u e M y  n p e h f e t i u  
A O B O ~ ~ H O  X O ~ O L U O  H a  O c H o B a H l w  ~ < a p ~ o r p a @ l v . t e c ~ ~ + x  M a T e p M a n o B  n B pe- 
3) 'JIbTaTe n O J l e B b l X  U C C J ~ ~ A O B ~ H ~ ~ ~ ? .  n o n p o 6 ~ a ~  r M A p O J I O r M Y e C K a R  X a p a K T e p M -  

cT l d I<a  T e p p w r o p I i M  n a H a  B p a 6 o ~ e  A. 0. K e ~ ~ e p u x a  11491. I3 c n ~ 3 1 . 1  c ~ T I . I M  

M b I  OrPal IMYM,r l l lC~b B e C b M a  l < p a ~ l < ~ f i  X ~ ~ ~ I < T ~ ~ M C T H K O ~ ~  r M J p O J l O r l / Y e C I < l l ~  OCO- 

Ge~rnoc~eii p a i i o ~ a  B u e n o M .  Oc~joa,~oe u l l n M a t l n e  i r a M n  y n e d l e H o  r M U p o , q o r M n  

d a c c e u ~ a  s e p x l l e r o  T e Y e l I u f l  p. 6. X a n a ~ a ,  R s n m o u e r o c R  x a p a i < T e p 1 i t I ; M  no 



~ C J I O B U R M  H O C O ~ ~ H H O C T R M  @ O P M M P O B ~ H N R  C T O K a  p e K  r O ~ l b U O B O r 0  n O R C a  
M ~ ~ n e ~ y e ' h . r o i i  T e P P N T O P M H .  G ~ C C ~ ~ H  B e p X H e r O  T e q e H M R  P. E. X a ~ a ~ b 1  P a C -  
L M a T p H B a e T C f l  H a M M  K a K  0 n b I ~ H b I f i  6 a c c e i i i i ,  B KOTOPOM COTPYAHWKaMII  
~ o J I R ~ H o - Y ~ ~ J I ~ c K o ~ ~  3 K C n e A U U H U  M H - ~ a  r€!oI.pa@~ki AH CCCP I IpOBOAHJIUCb  
K o M n n e K c H b I e  r H n p o M e T e o p o n o r u q e c K u e  M c c n e A o B a r r u n  c 1957 r. no H a c T o R -  

4 e e  B p e M a .  
P e K u T e p p u T o p u u  n p u H a n n e x a T  6 a c c e i i l l a ~  E a p e ~ u o s a ,  K a p c ~ o r o  u 

Kacnuiic~oro ~ o p e i i .  l l noqanb  6 a c c e f i ~ o ~  ~ T M X  p e I <  B npenenax rop c o c T a B -  
3 r l e . r  74000 m2, B TOM w c n e  I< a a n a ~ y  OT rnamoro ~ o n o p a s ~ e ~ a  
43 000 H K B O C T O K ~  - 31 000 K M ~ .  Ha lore pa i i o~a  K sanany OT r n a a H o r o  
B O A O p a 3 A e J I a  p a C ~ O J O X e H b 1  B e p X O B b R  J l e B b I X  nPWTOKOB K a ~ b 1 ,  K o c b B b 1 ,  
(rliisbr, N Bumepb~,  ~ e c y u r u x  c ~ o u  B O A ~ I  B Kacnuiic~oe M o p e .  Cesep~ee  6ac- 
cef i~a  B ~ l I L I e p b l  HaXOARTCR B e P X O B b R  neq0pb1 U ee JIeBblX ITpMTOKOB n0n- 
sepbn, M n b l s a ,  Uyropa u Ycbr, 06pa3y101qeiic~ u3 c n u m I u R  6. H M. Ycb~. 
~ P O C T ~ ~ H C T B O  r O p  M e X A y  P e K a M H  6. ~ ~ T O K O M  ( I I p a B b I i i  n p H T O K  Uyr0pa)  
H 6. Y c o ~ ~  3 a H R T O  6 a c c e i i ~ a ~ u  J I e B b I X  IIPMTOKOB Y C ~ I  - K ~ ~ b l o ,  EoJ IbLLI0 f i  
~ ~ I H N  u ~ ~ M B L I .  Bce ~ T H  p e K u  O T H O C ~ C R  K 6accei i~y b a p e ~ u o s a  MOPR. 
I< BOCTOKY OT r a a B H o r o  ~ o n o p a 3 ~ e n a  p a c n o n o x e s b 1  B e p x o s b R  n e m x  npu-  
TOKOB O6u-Cesep~oii  Cocbnbr, Bo i i~apa ,  C ~ I M M ,  C O ~ N ,  J I a 1 4 r o ~ - K ) r a ~ a ,  

I l T y s b e i i ,  a T a m e  p e K u  Kapa u E a i i ~ a p a ~ a ,  Aalourwe CTOK B K a p c ~ o e  M o p e .  
~ O J I ~ I ~ I M H C T B O  p e K  M M e e T  X a p a K T e p  r O p H b I X  IIOTOKOB.  TO O C O ~ ~ H H O  OT- 

HOCMTCR K p e K a M  n p n n o n ~ p ~ o r o  Ypana. Cpenr~ee n a n e l l w e  per{ c o c T a B n R e T  
3 A e C b  no 10 M H a  1 KM, a B B e p X O B b R X - n e C R T K U  M e T P O B  l l a  1 KM. B C e -  
B e p 1 l o f i  s a C T M  ~ O J R ~ H O ~ O  Y p a J I a  ~ a 6 ~ l o i r a e ~ c R  J I y q W a R  B ~ I ~ ~ ~ O T ~ N H O C T ~  

n p o n o n b H o r o  n p o @ u n ~  p e K ,  T e q e H u e  donee cno~oiiaoe, n a n e H u e  B B e p x H e M  

H B H M Z H e M  T e q e H N M  C O C T a B n R e T  HeCKOJ lbKO M e T P O B  H a  1 KM. P y c J I a  p e K  TO 
P a C U k i p R I o T C R ,  p a 3 6 n ~ a R c b  H a  M H O ~ O ~ M C J I ~ H H ~ I ~  npOTOI<H,  T O  p e 3 K O  C Y X M -  
saro?.cn. X a p a ~ ~ e p  pycna u 3 ~ e H n e ~ c ~  OT s a n y ~ l l o - r a n e s ~ l o r o  B B e p x o n b R x  

p e K  A 0  n e C q a H 0 - I ' a J I e l r l l O r O  ~ 6 n u s u  B b l X O A a  p e K  U 3  r O p .  3 H a ~ k i ~ e J I b H b 1 e  BO- 
A O n a A b I  MMeIOTCR O ~ ~ I ~ H O  TOJIbKO H a  lTPZITOI<aX. Ha r J I a B H b I X  Z e  P e K a X  s a C T 0  
B C T p e q a l O T C R  LUMBepbI  M n O P O r N ,  H a  KOTOPbIX CKOPOCTb  Te ' l eHMR A O C T M r a e T  
HeCKOJIbKMX M e T P O B  B CeKYHAY. r J I y 6 k i ~ b 1  (3a BCI<JIIOYellMeM I l e p M O A a  B e c e l l -  
H e r 0  ~ o J I o B o ~ ~ R )  HeBeJlMKM. M a ~ c P i M a J I b H b 1 ~  HX 3 H a q e H U R  nO'4TM I l H r A e  H e  
n p e B b I m a l o T  1-2 A, O A H a K O  6 ~ 0 ~ b 1  M 3 - 3 a  ~ o J I ~ W I I X  C K O ~ O C T ~ ~ ~  6 b 1 ~ a l o ~  H e -  
p e A K 0  3 a T p y A H U T e J I b H b I M M .  

X a p a ~ ~ e p ~ o i i  O C O ~ ~ H H O C T ~ K I  p e K  K sanany OT r n a B s o r o  ~onopasnena 
R s n R e T c n  npeo6nanamuree M e p M n u o H a n b r l o e  I j a n p a e n e e w e  nonm ( n o n w ~ b ~  
per< Uyropa,  M n b ~ ~ a ,  Bnurepb~, ~ @ M B ~ I ) .  K BOCTOKY OT r J I a B H O r 0  B O A O p a 3 -  

A e J I a  P e q H b I e  nOJIMHbI  N M e l o T  06b1ql10 U lMPOTl lOe  H a n p a B J I e H U e .  
I ' y c ~ o ~ a  peqeoii cem ~ o n e 6 n e ~ c n  B n p e n e J I a x  OT c T a  no T ~ I C R ~ M  M e T p o B  

H a  1 KM2 T e P P N T O P N M .  no A a H I l b I M  A. 0. K ~ M M ~ ~ M x ~  (1491 ~au6onbmei i  
r y c T o T b r  (1000 H / K M ~ )  p e q H a R  c e T b  n o c T n r a e T  B r o p H o T a e x I l o M  nome  6ac- 
c e i i ~ a  K O C ~ K )  ( 3 a n a n ~ a ~  q a c T b  n p u n o n n p ~ o r o  Ypana). Heo6xonu~0 ,  o A H a -  
KO, N M e T b  B B N n y ,  q T O  ~ O J I ~ U I N H C T B O  P y q b e B  A J I M H O ~ ~  A 0  I leCKOJIbKllX KMAO- 
M e T p O B  B S N M H N ~ ~  n e p k i O A  H e  H e C y T  B O n b I ,  XOTR N 0 6 0 3 1 1 a q e H b 1  H a  HeKOTOPb1.Y 
K a p T a X ,  K a I <  n O C T O R H I l 0  n e i i c ~ B y l 0 ~ M e .  ~ O ~ T O M Y  r Y C T O T a  nOCTORHHO ~ ( 3 i i -  

C T B Y I O L U ~ ~ ~  p e q H 0 i i  C e T U  ~ Y A ~ T ,  n O - B U n I 4 h l O M y ,  M e H b L U e  ~ o f i ,  I < O T O p a n  O n p e -  

A e n e H a  no ~ T U M  K a p T a M .  T ~ K ,  H a n p u n i e p ,  n n R  T e p p u T o p u M  n o n ~ p ~ o r o  Ypana 
( h f e X A y  67 ki 68" c. W . )  r y C T O T a  p . e q H 0 i i  C e T U  no H a m U M  n O A C Y e T a M  p a B I I a  
300-350 M/KM2. H ~ ~ J I I O A ~ H N R  3a CTOKOM P R A a  BOAOTOI<OB B ~ M M H M I ?  n e p l l O f i  

n o ~ a s a n u ,   TO r y c T o T a  n o c T o n H H o  ~ e i i c ~ ~ y i o m e i i  p e s ~ o i i  c e T u  c o c T a B -  
A n C T  80-150 ,+i H a  1 K,+i2 6acceii~a.  B 6 o ~ r e e  I O X t I b I X  p a i i 0 H a x  r y C T O T a  C e T H  
B 0 3 l ) a C T a e T ,  HO H e  CTOJIbKO 3a C q e T  60nbmer0 y B Z l a X H e H N R  T e P P U T O P M M  O C a A -  
K a M U ,  CKOJIbKO M 3 - 3 a  J'BeJIMqeHMR 3 a p e r y J I N P O B a H H O C T M  C T O K a  p e K  ~ O q B e I l I l O -  
P a C T M T e J I b H b I M  IIOKPOBOM. 

MCTOKW 6onbmeii Y a C T N  p e K  H a Y N H a I o T C R  8 6 ~ ~ 3 ~  r J I a B I l O r 0  B O n O P a 3 A e -  

J I a ,  B 3 0 H e  P a C n p O C T p a H e H H R  JIeAHkiKOB M CHeXI lUKOB-neDe . f l eTKOR.  I l eKO-  
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TOPbIX CnylIaRX peKM 6 e p y ~  IlalraJlO Ii3 03ep UJIN N3 H N B K N X  ~ ~ ~ O ~ O Y ~ I I H ~ I X  

YlIaCTKOB CKBO3HbIX AOJINH. 
P a C II p e n  e e ll N e 0 3 e p Ha TeppNTOpNN H e p a B H O M e p H O .  O C H O B H ~ R  

NX sacm IcaK no Konwsec-rsy, 'raK n no nnouranu BonHoro s e p ~ a n a  pacno- 
noxeaa B s a n a ~ ~ o f i  nonoBuHe rop. T a ~ o e  pacnpeneneme oaep RsnReTcn 
OAHUM ~3 n p o ~ s n e ~ u t i  O C H O B H O ~  reorpa@wsec~ofi ~ ~ K O H O M ~ P H O C T M  Ypana: 
pe3KOrO yBeJNqeIINR YBJIaXHeIINR, aKTWBHOCTN rllAPO~O~ki~leCKMX N I'eOMOP- 

c ~ o n o r ~ s e c ~ u x  nposeccoB B 3 a n a n ~ 0 8  nonoce rop. Hau6onbruee I<onHsecTBo 
osep cocpenoToseHo B c e ~ e p ~ o i i  sacTn n o n ~ p ~ o r o  Ypana. 3necb x e  Ilaxo- 
ARTCR M c a m e  rcpynsble o3epa Ypana - Ej. N M. LU,ysbe. OGa O H M  TeKroHu- 
LieCKOrO npONCXO>tcAeIlNR, MMeIoT I<PYTbIe 6epera N 6onbruwe ~ J Y ~ N H ~ I .  O3ep0 
GoJIbLLIoe u y s b e  NMeeT MaKCUMaJIbIIylO m y 6 u ~ y  136 M, Cpe&HIolO r n y 6 w ~ y  
66,7 f i ,  nnoruanb s e p ~ a n a  11,74 K M ~  N 0 6 ' b e ~  B O A ~ I  0,7839 ~ ~ 1 3 .  Osepo Manoc 
UJ'llbe 3HaYNTeJIbHO MeHbWe. CpenHnR r n y 6 ~ ~ a  18,2 At, a n.qOUaAb 3epKaJIa 
4,O KA12 11491. B AOJIkiHaX peK lIaCT0 BCTpesaIoTCR IlJIOTkiHHble 03epa. Hau- 
6onee 6 ~ a r 0 n p N R ~ l l b l ~  Y C n O B N e M  Ann N X  06pa30sanu~ RBJlReTCR BbIXOn B 
rjIaBHyI0 &O.?llIIy ABYX IIOAHOBOAHbIX IIPOTMBOIIOJIOXHO BnaAaIOl4NX PyYbeB. 
06pa3yeMble PYqbRMM KOI-1YCa BbIHOCa, ChlbIKaRCb, nO&npyXMBaIoT rJIaBlljl10 
peKy. On~wihi 133 oaep Z J T O ~ O  TNna R B n R e T c R  osepo Ejonbruoe X a n a ~ a - K ) r a ~ -  

n0p .  C ~ ~ ~ H R R  my6uaa 03epa no AaHHbIM A. 0. YeMMepNxa [I491 5,s At, AlaK- 
csalanbllan - 20 ~t (no H a r u u h r  A ~ H H ~ I M ) ,  nnorrianb s e p ~ a n a  - 2,6 I C M ~ .  
B nOJIMHaX peK paCnO.JIOXellb1 TaKXe MHOrOYMCJIeHHbIe 03epa - CTapMULI 
N 03epa TephIOl<apCTOBOrO n p O N C X O X < ~ e I I N R .  r ~ ~ 6 k i 1 1 b 1  I f X  H ~ ~ H ~ Y N T ~ J T L H ~ I ,  
O ~ L I Y H O '  Me IlpeBbluIalOT 2-3 M. B e c b ~ a  XapaKTepllbIM TMnOM 03ep, nOBOJIb- 
!lo XOpOLUO N3)'qeHHbIX A. A. ~ O J I ~ Y U ~ U H L I M  [105, 1071, A. 0. K ~ M M ~ ~ H X O M  
[149], A. C. T~OI IUKUM 12841, H. 9. Mupo~onoii  N T. H. ~ O K P O B C K O ~ ~  [207], 
RB.~RIOTCR r<aposbre osepa. OHN pacnonoxeIib1 B Kapax, sacTuslIo llnw non- 
HOCTtIo IIOI<MHyTblX J ~ ~ A H N K ~ M N ,  n e p e y m y 6 ~ ~ 1 . u ~ ~ ~  CBOe JIO>t<e B npOUeCCe 
ABIiXeIIN~. Kap0Bble 03epa MMeIoT O G ~ I Y H O  npaBUJlbHyIo OBaJlbllpIo @OpMy. 
I-Ia116onbmue r.1)'6u~b1 03ep, npUyp0seHHbIe K T ~ I J I O B O ~  LIaCTM Kapa, ,QOCTN- 

r a l o ~  30-50 M. 
Bona B osepax cna6o ~ ~ ~ ~ e p a n u s o ~ a ~ a .  Kpynlible osepa, TaK x e  K a K  

M. Uysbe  N E. X a n a ~ a - K ) r a ~ - A o p ,  M M ~ I O T  M M I I ~ ~ ~ ~ M ~ ~ U I I H )  50-70 ~ t z l n ,  
I<aposbre osepa - MeHee 10 ~ z / n  [149, 2081. Ha MenKux yqacTKax nnoTMH- 
llbIX 03ep N 03ep-CTapNU l la6n1onae~c~ pa3BUTUe B O ~ ~ H O ~  paCTNTe.~bHOCTN. 
3 ~ 1 . 1  03epa 60raTb1 pb160fi (xapkiyc, rOJIeU, IIblXbRN, HaJINhl). TeMnepa~ypa 
n0BepXHOCTN BOnbI B NIoJIe nOCTUraeT 12-15', Ha my6w11ax 6onee 10 A t  TeM- 
nepaTypa ~ o n b l  1<pyrnb18 ron p a m a  3-5' 12071. B r<aposbIx osepax TeMnepa- 
Typa nOBepXHOCT1f BOnbI penKO n O n H U M a e T C R  BbIUe 4-5' C, YTO ~ ~ ' ~ R C H R ~ T C R  
pacxoAoM 6on~ruoro KonwsecTsa Tenna Ha T ~ R I ~ N ~  ceera, osep~ioro nbna u 
N "1bna, CnycKaIou~xcn B osepa nenHuKoB. n o ~ w ~ o  3~01-o I I ~  TeMnepaTypy 
BOAbl BnMReT BbICOKOe paCnOJIOXeHUe I<apOBbIX 03ep H a &  YPOBHeM M O p n  IT 
60nbWaR 3aTeHeHHOCTb. 

I3 o n  O T  a B cesepl-ioii sacTu Ypana ~ O L I T M  conceM I-ie uayse l l~~ .  3a6ono- 
qeHHOCTb ~ O P H O ~ ~  06nac~11 BeCbhla 3lla'lWTeJlbHa, HO BCe Xe ~ O J I O T  3AeCb 
Melibme, seM H a  oKpyxaloqI.rx pasamax.  Ejono~a 11a136onee pacnpocTpaee- 
MbI B nO.INllaX peK, HO BCTpeqalOTCR HepenKO I? Ila HarOpI3blX nJaT0. npll 

nepeceseHuM I l o n s ~ p ~ o r o  Ypazra c sanana Ha BOCTOK no nonwrle p. Ej. Xa- 
A ~ T ~ I  neToM 1960 r. H a m  6b1na oG~apyxe14a ~ p ~ o  s b ~ p a x e ~ l ~ a n  s a ~ o ~ ~ o h l e p -  
HOCTb If3MeHellNR ~ ~ ~ O ~ O Y ~ I ~ H O C T M  TePPMTOPMN: pe3KOe yMeIIbLUeHIfe 3a60- 
noriellllocrk! npH nepexone OT a a n a n ~ o f i  n o n o n u ~ b ~  rop I< B O C T O Y I I O ~ .  
Pacnpoc~pa l~e~ i l roc~b  13 xapaKTep 6 o n o ~  nonsnHnIoTcH, no-nunw~ohly, B 
~ ~ a s ~ ~ ~ e n b ~ o f i  CTeneIlN O C H O B H O ~ ~  reorpa@usec~ofi ~ ~ K O I I O ~ I ~ ~ I I O C T M  Ypana:  
~ H C T P O M Y  YMeFlb~eHkiIo YBQ!IaX<HeH14R B B O C T O Y H O ~  IIOJIOBMHe rap. 

e n  o B LI e R B n e 13 N n. Ilepnb~e .lenoBbre 06pa30sa~nn - 3 a 6 e p e r ~  I-ia 
peKax N osepax l l o n ~ p ~ o r o  Ypana O~LI ' I I IO ~ O R B ~ ~ I O T C R  B c e ~ ~ n 6 p e ,  a 
Ccnep~oro  u n p u n o n ~ p ~ o r o  Ypana-B O K T R ~ ~ ~ .  nocne 0 6 p a s o ~ a ~ u ~  



3 a 6 e p e r 0 ~  YpOBeHb BOnbI B peKaX M 03epaX ~ ~ I C T P O  naAaeT. ~ O ~ I T M  OAHOBpe- 
I\IeI-IHO nORBJlReTCR CaJlO, a HeCKOJbKO n03Xe- llryra. O ~ A O M K ~ I  s a 6 e p e r o ~ ,  
Ca.?O U Uyra 06pasy ro~  Ha PeKaX JleAOXOA. ~ ~ ~ O H O C H O C T ~  peK bTpaJla OLIeHb 
BeJInKa. T ~ K ,  Hanpmep,  Ha p. 6. X a n a ~ e  llryra MneT Hrlorna cnnorusuar cno- 
ehl  ~ o n u u ~ o i ' i  o ~ o n o  10 CM. U y r a  06pasye~cn  B TeseHue ncec 311hib1 1Ia OT- 
AeJhHbIX YqaCTKaX peK, C B O G O A H ~ I X  OTO'nbAa. 3 T M  YYaCTKU npl4ypO.leHbI K 
uc?oKaM peK 143 osep wnw I< h.IecTa>t oblxona rpyIrrosblx BOA. He3ahrepsalo- 
EWlC YYaCTKki pyC.7a ~a6nmnaml.cn TaKXe Ila 6onbruux nOpOraX. 60~1bllran 
IracTr, peK B TeqerIHe ~cei ' i  S M M M  noKpbITa nbnoM. T o n q ~ t ~ a  nbna yBennqu- 
BaeTCR BHM3 no TeYeIiMIo peK, AOCTMraR 1raw6onbrueii Be~7M~kiHbI y BblXOAa peK 
~3 rop. H a  peKax l7onnp11oro Ypana 11aw6onbma~ Tonluulra Jlbna B Koklue 
~ I ~ B I ~ I  AocTuraeT 100 CM M Gonee, Ha peKax CesepHoro u I lpunon~prroro Ypa- 
.?a --50-100 c ~ .  Ha HeKoTopblx yqacmax pycna Manirx peK, rne B caw031 
Haqane B M M ~ I  cKannuBaeTcR donbllroe KonwrecTno crrera, ne~osbl i i  noKpon tIe 
06pasye~cn.  P e ~ a  BCW 3MMy TeYeT B TOHHeJe nOA M O U H O ~ ~  T O J U ~ I " ~  CIlera. 
B paCWMpellHbIX ytlaCTKaX PeYHbIX AOnMH o6pa3yro~cn IIaJenki, B @OPMNPO- 
BaHMM KOTOPbIX ~PMNMhlaIOT YYaCTUe peYlible M rpyIlT0Bble BOAbI. C T ~ O ~ H N ~  
Hanenu cnonc-roe. B Tene M I I O ~ H X  ~ a n e ~ e f i  6blBaeT s ~ a q ~ ~ e n ~ ~ o e  KonMse- 
CTBO BOAbl. ToJIUMH~ 11aneneR COCTaBAReT O ~ ~ I ~ I I O  1,5-2 M, t10 )' HeKOTO- 
PbIX AOCTMraeT 6 At 11491. Ha ~ o J I R ~ H o ~ ~  I? n p k i n 0 ~ R p ~ 0 & 1  Y p a ~ e  B n0JUHaX 
peK pacnpoc-rpalrelIbr rpylnosbre Franenw, nnouanb u TodmuMHa I < O T O ~ ~ I X  Ha- 
MHOrO Melibme PeYHbIX t ~ a n e ~ e f i .  

k iccneno~ar- r~n  JlbAa, npOBeAelrllble B nOCJleAHMe rOAb1 COTPYAHMKaMM 
nonnp~o-Ypaz lbc~o i i  sKcnenMuHM Ila osepax 6 .  X a n a ~ a  - Klra~r -nope  I$ 

M. WyYbeM, nOKa3a.lM 6onbruym npOCTpaHCTBeHHy10 M3Mel-IqUBOCTb TOJILUU- 
lib1 Jbaa .  T ~ K ,  B ~ c H O ~ ~  1963 r. Ha 03. Manoh1 Uyqbe  TOJIUMHa nbna M3MeHR- 
JIaCb I+a PaCCTORHMU B IIeCKOJbKO ~ ~ C R T K O B ' M ~ T P O B  OT 80 A 0  150 CM M 6onee. 
T a ~ o e  pe3Koe M3MeHeHUe TOJlUM?IbI JbAa MbI 06'bfl~~Rehf fieficTBMeM TenJIa 
rpy1-ITOBbIX B O n  ki HepaBHOMepIrOCTbkO 3aierallMR ClleXHOrO nOI<pOBa Ha 
JIbAy. 3 M ~ 0 f i  03epHblii JleA OTJMYaeTCR B ~ I C O K O ~ ~  nPOqHOCTb10. ,Bec~of i  npO'i- 
iroc-rb ,7bna p e s ~ o  nanae-r 6 n a r o ~ a p n  a e f i c ~ ~ u t o  nponur<ammei'i B neA pa-  
AMaUI4U, Bb13blBamuci'i ~ a ~ 6 o n e e  MHTeHCMBHOe TanliMe Ha rpaHMUaX MeXAy 
KpncTanJIahiM nbna. B anpene 1963 r.  no Hallana TaalluR Ha 03. M. LLlyqbe~ 
TPaKTOp C-80 ( B ~ C  12 T) nPOJlOMaJl JIeA T O J U H ~ J O ~ ~  O K O J O  80 CM M 3aTOltyJI 
Ha r n y 6 u ~ e  10 M. Oco6e~1-ro llenpOqHbIM 03ep14bli'i JeA CTEIHOBMTCR nOCJIe 
liaqana uHTeHcuBtioro TaRHMR. H a  03. E. Xana~a-K)ral l -f lope h i b ~  ~iaGnloaa- 
.rln I \ I ~ C T ~ M M  nonl-roe oTneneHMe KpucTannoB oseplioro ~ l b n a  onrloro OT npy- 
rOr0. Kpkic~annbl, ~ J l M 1 1 0 f i  20-30 Chl M nMaMeTpOM B HeCKO3bKO CaHTMMeT- 
POB, ~ ~ 0 6 0 ~ 1 1 0  njlaBaJM B BoAe B sepTkiKanbIioh.1 noonoxeanu BnnoTHylo OANH 
K ~ p y r o ~ y .  C03na~anocb  n n e ~ ~ a ~ n e l l ~ e  cnnollrljoro J I ~ A R I - I O ~ O  nol<posa, oaaa-  
KO HeCyLUaR C ~ O C O ~ I - I O C T ~  TaKOrO nbAa npaKTMrleCKM PaBHnnaCb HJ!jIIO. 

I l o n ~ o e  o c ~ o 6 o x n e ~ ~ e  Kpynnmx oaep Ho.?npr~oro Ypana OT nbna npo- 
MCXOAMT B K O I I U ~  ~ m r - i n - l r a ~ a n e  131on~. Eozlhruan lracTb osepl-ioro .qbna B 

npoToLlHblx osepax TaeT ~ ~ e n o c p e ~ c ~ o e i - i t l o  B osepe, Her<oTopaR x e  qactb B 
RuAe I<pynIIbIX JbAUtI BbIHOCUTCfl peltoi'i. 

Ejacceiirr pacnonox<er< B pacurupe~~l~oi i  r o p ~ o i i  .racTM n o n ~ p r i o r o  Ypa.la 
K aanany M K ceBepy OT ropbI Xap-Haypabr-Key. U ~ H T ~  d a c c e i i ~ a  yAaneH o,r 
s a n a ~ ~ r o i i  rpawiubI rop Ha 22-23 K M  H OT B O C T O Y H O ~ ~  Ha 37-40 KM. n n o -  
UaAb 6 a c c e i i ~ a  - 132 K M ~ ,  CpeAllRR a 6 ~ 0 ~ ~ 3 ~ t l a R  B ~ I C O T ~  - 580 At (CM. 
pnc. 6).  P a c q n e ~ e t ~ r l o c ~ b  penbe@a s e c m a  s ~ a q u ~ e n b r r a :  o.rr+ocnrenblrbre 
B ~ I C O T ~ I  X ~ ~ ~ T O B  AocrruramT 1000 nz. 3 a n a ~ ~ a n  ZracTb Bacceii~ia uMeeT anb- 
ncrfic~ne + O ~ M ~ I  penbeaa: snecb r u u p o ~ o  pacnpocTpaHeHb1 ocTposepxue 
rOpHble xpe6~b l  ( ~ e p e ~ 1 < 0  3 y 6 s a ~ o k  (PoPM~I) ,  MIlOrO'iUCJIeHHble KapbI C K P Y -  
TblMN, a MHOrAa OTBeCHbIMM CKJIOHahlM (CM. PMC. 2 ) .  B B O C T O L I H O ~ ~  'IaCTII 6ac- 



c e i i ~ a  a ~ a l r u ~ e n b ~ o e  p a c n p o c T p a r l e H N e  u M e m  n n o c I < u e  M n u  n o ; ~ o r o - ~ b r n y ~ -  
JIbIe r O p H b l e  n J I a T 0  ( C M .  PMC. 1). I( MX nOBePXHOCT5IM n P M Y P O l r e H b 1  H a ~ 6 0 n b -  

U H e  a 6 ~ 0 n l O ~ l l b l e  OTMeTKM Gacceii~a, A O C T M r a I O U U e  1285 M. B U e ~ T p a n b H o i i  

YaCTM 6acce i i~a  HaXOARTCR m M p O I < k i e  AOJlMHbI, A H N U B  KOTOPbIX C a 6 ~ 0 . 1 ~ 3 ~ -  
I l b IMB BbICOTaMM 209-300 At 3 a H R T b I  0 3 e p a M I l  M ~ O J I O T ~ M U .  0 6 u a ~  n f l O U a A b  

nontioro s e p ~ a n a  osep, B I i n m r a R  ~ e 6 0 ~ 1 b m M e  K a p o s b I e  osepa, c o c T a B n n e r  
5 m2. O ~ ~ ~ H O C T ~  6acceii11-a p a m a  3,8O/0. B npenenax 6acceB1ia H a x o n M T c r r  

8 H e 6 0 n b U M x  JIeAHUKOB, o6ueii n n O U a A b i 0  2 K M ~ ,  lrTO C O C T a B J n C T  l , jO/o 
n " T o u a A N  6accei i~a .  

P ~ c T M T ~ J I ~ H L I ~ ~  n O l < p O B  B 6acceii~e p a 3 B H T  cna6o: n e C a  OTCYTCTBYWT, 
T O J ~ K O  I l a  beperax 03. 6. X a n a ~ a - I O r a 1 1 - J I o p  ~ H ~ Y M T ~ J I ~ I I L I ~  nnouanu 3a- 
I iRTbI  3 a P O C J I R h l M  K Y C T ~ P H U K O B O ~ ~  OJIbXM I1 UBbI. B AOJ lMl l e  03. M. X a ~ a ~ a -  
K ) r a H - a o p  M B HU3OBbRX B n a A a l O U N X  B 0 3 e p O  p y Y b e B  p a C T y T  RlXM M r y C T b I e  

T p a B b I .  r 0 p H b l e  n J I a T 0  nOl<pl , ITbl  B OCHOBHOhI h lXah lM M J ~ u u ~ ~ ~ ? H I ~ K ~ ~ I N ,  110 

H e p e n K O  MX n O B e P X H O C T L  n p e A C T a B J n e T  K a M e H H b l e  pOCCbInl4 ,  nOlrTM COBCehl  

J l M U e H H b l e  paCTHTeJ Ib I lOCTM.  ~ o c J I ~ A H M ~  U l . I p O K 0  p a C n p O C T p a H C H b 1  T a K X i e  
H a  KPYTblX  CKAOl i aX  B n J l O T b  A 0  n 0 ~ 1 1 0 X M f i .  

P e Y H a n  c e T b  GacceR~-ra xopomo p a 3 ~ w ~ a .  B osepa M. 11 6. x a n a ~ a - I O r a ~ -  
flop B n a A a l O T  n n T b  K p y n H b I X  P y l r b e B .  O H M  n O J H O B O A l l b 1  B B ~ C ~ H I I ~ - ~ I ~ T H I ~ ~ ~  

n e p M O A  I4 nOr lTN H e  H e C y T  BOAbI SMMOR.  6 0 , l b L U a R  1 l a C T b  P Y Y b e B  6 e p e ~  H a Y a f l O  

M 3  JIeANMKOB MJIM Pi3 I < p y n i l b I X  CH€!XHMI<OB. B ~ P X O B ~ R  P y Y b e B  MMelOT O ~ ~ I Y H O  
6 y p ~ o e  T e l r e l l U e ,  a H a  p y l r b e ,  B b I T e K a I O U e M  M3 .?eAllkiKa MTAH, MMeIOTCR 

A a > K e  B O A O n a A b I  BLICOTOU B I leCKOJlbl<O AIeTpOB.  

O C H O B I ~ ~ I M  MCTOYIIMI<OhI n U T a H M R  6. X a ~ a T b 1  RBJIRIOTCR T a ~ i I b I e  C I I e r O B b I e  

BOAbl .  Tsep~bre  O C a A K H  B T e l r e H N e  BC& 3MMbl  06pa3ym~cn nOYTM MCI<.IIOlrM- 

T e ~ l h H 0  B 803AYLUI lb lX  h l a C C a X ,  I IPMXOARUMX C 3 a n a A 1 1 0 h  q a C T t i  I 'OPM30tITa. 

YZK YXe O T M e l r a J I O C b  B b I U e ,  <<BbICIleXl iBal IM€!  B O 3 A Y U H b l X  h l a C C  IIPOMCXOAllT 
~ L I C T P O  6 . l a ~ 0 A a p R  M ~ J I o ~  BMCOTe  M nJIOTHOCTU 06na~110ro C J O R  314hl0R M 

O l l e I l b  C U n b H O M y  pa3BMTMIO T ~ ~ ~ ~ J I ~ H T H O C T U  B 0 3 A y m H L I X  nOTOKOB. B c n e A -  

cmwe 3~01-o B ropax 06pa3ye~cn a o ~ a  B~ICOKOII C H e x H o c T u ,  B npeaenax 
K O T O ~ O ~  HaXOAMTCR 6acceR11. C ~ e X ~ b l f i  n O K p O B  no T e P P M T O p U I I  6acceii~a 
pacnpenenerl 1<pa i i 13e  r l e p a n e o M e p l j o  ( C M .  m. 111). B A o n u H a x  n H a  nosepx- 
HOCTM ~ O ~ H L I X  n n a T o ,  o 6 u r a ~  nnoruanb K O T O ~ ~ I X  C o c T a B n R e T  40-45'10 nnno- 
r r I a A l l  6acceR~a, T o n u m a  c n ~ e x l j o r o  n o l < p o s a  u m e ~ ~ e ~ c n  I I ~ ~ H ~ Y I I T ~ J L H O .  
Ha 3 a n a n I I b l X ,  6 e 3 n e c ~ b l x  I i a B e T p e l i H b I X  CKJIOHaX,  a T a K X < e  H a  I<PYTbIS  CIC.rl0- 

H a x  .rl106oii  ~ K C ~ O ~ M U M U  cnex~~br i i  n o K p o B  ~ e s ~ a l r u ~ e n e ~ ,  a h m o r M e  y l r a c T K u  

n O B e p X t l O C T U  CKJIOllOB (DO OT I I n O U a A M  6accei i~a)  COBCehl  J I U U e H b L  
C H e X H O T O  n O K p O B a .  y ~ O A H O X N ~ ~  CKJIOHOB ( O C O ~ ~ H H O  ~ o , U B ~ T ~ ~ H H L I X )  H a -  

I < a n n m a l o T c n  M o u H b l e  TOJIUI* c l i e r a ,  ~ o n o s a n a c  I<OTOPMX B 1,5-5 pa3 npe- 
B b l m a e T  c p e ~ ~ ~ i r  ~ o ~ o s a n a c  c r l e x s o r o  nor<posa no 6 a c c e i i t 1 y .  

B csn3l . i  c I l e p a B H o s t e p r i b I M  s a n e r a ~ u e ~  c s e x l l o r o  n o l < p o s a  CTOK T a n b I x  

C H e r O B b l X  BOA H e p a B H O M e p e H .  B n e p l l O A b I  n e p B b I X  ~ o T ~ ~ J I ~ I I I I ~ I ,  K O T O P b l e  B OT- 

A e J I L l i b l e  rOAb1  M O r Y T  G ~ I T ~  AOBOJILllO WHTeHCUBHbIMM, C T a N B a e T  TOJILKO h13.10- 
~ I O ~ H L I R  ~ 1 1 e X t l b l f i  I IOKpOB.  CTOK B 3 T N  n e p U O A L l  e u e  O Y e H b  hla.1 ( p l . 1 ~ .  30). 
Y C T O ~ ~ ~ ~ M B L I ~ I  nepexon c p e n ~ e c y ~ o l r ~ l o i i  T e M n e p a T y p b r  nosayxa l r e p e s  H ~ J L  B 

A O J l I i l l a X  R B J l R e T C n  H a s a J l O M  MIlTeHCMBHOrO C H e r O T a n l l U n .  B 3 T O  B l l e h l n  CHe>t<- 

HLIU n o r < p o B  H a  nna-ro Ir y ~ O A H O X M R  CI<.IOIIOB ~ O J I I I O C T ~ H )  n p o n u T b m a e T c n  

nofioii, H O  B o A o o T A a y a  ~3 I i e r o  e u e  H e n e n u I < a .  Tanan nona, n p o l < n a n b I n a n  

n y T b  B CHelli1lOh.I n O K p O B e ,  o 6 p a 3 y e ~  ClIC!XIlbIe M n O A C H e X H b I e  pyC.rla Ii.1H 

@ I ~ J I ~ T P Y ~ T C R  B TOJlll.IY CHCTa.  n e p ~ b l i i  nMI< nOJ lOBOAbR ( L O P M U P Y ~ T C R  I I a  60- 
70°io 143 BOALI', 0 6 p a 3 0 ~ a ~ m e i i c n  OT T ~ R H I I R  c H e r a  B ~ o n ~ l r l a x  M I.ia M a n o c H e x -  

I lbIX CKJIOHaX;  OH O T J l l Y a e T C R  ~ ~ I C T P ~ I M  n O A % e h l O M  M C n a A O M  BOALI. ~ O B ~ I -  

ueeue T e h r n e p a T y p b I  ~ o s ~ y x a  nocne n p o x o x n e r - l u r l  I r e p B o r o  n m a  n o . r l o B o n b n  

JIPMBOAMT I< MIITeHCMBllOhlY TaRHMIO C l l e r a  H a  n J I a T 0  M )I ~ O A ~ ~ O X U ~  Cl<.IOtIOB, 

B p e 3 y n b ~ a ~ e  K O T O p O r O  06pa3ye~cn B T O P O ~  nMK nOJ lOBOAbR 06b19110 C Gonec 
n o c T e n e l I H L I M  n o A b e M o M  B O A ~ I ,  q e h i  npu n e p n o M  rime n o n o B o n b R .  B l i e l < o -  

T O p b I e  r O n b I  (1959 r.) OTlreTn14BO I l p O C J I e X M B a e T C R  T ~ ~ T M U ,  a U H O r A a  l i  
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a 1 e T ~ e p T b 1 k  IIMK IIOJIOBOAbR ( 1  958 r,) , B 0 3 H I I K a I O I U M e  n p k I  ~ H ~ Y H T ~ J I ~ H O ~ ~  3 a C H e -  
X e l l H O C T U  6accet i~a  M n p M  P e 3 K O h l  I lOBblUleHMM T e M n e P a T Y P b I  B 0 3 A Y X a .  
B n a n b ~ r e i i m e h l  I l a  0 6 m e h 1  @ o ~ e  cnana n o n o B o n b R  1 4 a 6 n m n a e ~ c n  1~e6oabmoc 
n O B b I U e H l 4 e  C T O K ~ ,  o ~ ~ c J ~ o B J I ~ H H o ~  YCMJIeHMeM T a R H U R  .rleAHUI<OB N K P Y n H b l X  
C H e X H U K O B  B nC!pMOabI I IOBbILUeHIln  T e M n e p a T y p b I  kI Bna iKHOCTM BO3AyXLl. 
~ ~ C I ~ ~ > K ~ H I ~ O C T ~  6acceB~a ( ~ M c .  31) B H a l I a n e  T a R H M R  G ~ I C T P O  M3h leHReTCR:  
DOYTN nOJ IHOCTb30  O C B O ~ O X A ~ ~ O T C R  OT C l j e r a  AOJIMIibI U 6 6 n b m a ~  Y a C T b  Cl<JIO- 
HOB. I( C e p e A H H e  MlOnfl ~ a u 6 0 n e e  M O I 4 I l b I e  CKOnJIeHMR C1.Iera  C O X P a H R l o T C R  
JlMUlb B K a p a X ,  J IoLLlaHax  li I l a  n 0 B e p X H O C T M  JIeAHMKOB. n . r 1 0 I J A a ~ b  MX ~ 6 b l -  



B a e T  M e A J e I J H O .  K C e p e n M l i e  a B r y C T a  C ~ ~ O H H ~ I ~  C H W  OGLIYHG B e C b  C T a l l B a e T  
M O c T a I o T c R  n k r u b  n e n I w K 1 . I  M c l ~ e x ~ ~ n l { u - n e p e n e ~ l < w .  3 a  r o n b I  I l a m M x  ucc.ne- 
A O B ~ H M ~ ~  nnouaab MX c o c T a B n R n a  OT 2,2 no 2,5OI0 nnouanu B c e r o  Gacceii~ia. 

X I I ~ ~ K U ~  O C a A K U ,  B OTJI l i r lMe O T  T B e P A b l X ,  06pa3)rm~cn I.3 BO3&yLUHbIX M a c -  
cax, npamenmiix c s a n a ~ l l o i i  11 B O C T O ~ H O ~ " ~  11ac~eri r O P M 3 0 1 1 T a ;  H ~ ~ O J I ~ U O C  
HX K O J 1 4 l I e C l ' B O  06pa3ye~cn T a K > l < e  I4 B M e C T I l b l X  B 0 3 A y U l l l b l X  h1aCCBX. O C ~ A K M  
B O C T O ~ ~ H O ~  ZlBCTM r O P M 3 O H T B  SIMelOT,  K a K  n p B B M J l 0 ,  J ~ H B H ~ B ~ I , ~ ~  X a p a K T e p .  3 a  
c y T I { l l  B b l n a A a e T  NHOI'Aa A 0  40-50 AtAl  OCaAl<OB.  O A H ~ K O  T a I c M e  JIHBHH 06b1s- 
1.10 l 1 e  3 a X B a T b l B a i O T  B C ~ G  T e p p l 4 T O p M l i  6acceiina. B 3 T M X  C J I ) r Y a R S  KOJIMYe- 
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CTBO OCaAKOB,  U . 3 M e p e H H O e  H a  ~ p a f i ~ e l ?  B O C T O ~ H O ~ ~  M e T e O C T a H U M U  B a c c e i i l r a  
(6. X a n a ~ a ) ,  3 H a s M T e J l b H O  I l p e B b l l U a e T  06- be^ CTOKa  C O O T B e T C T B y l O U e r O  

f iO>KAeBOrO n a B O A K a  B OnbITHOM 6acceii~e p. . X a A a T b 1 .  O C ~ A -  
KU 3anan~ofi  s a c T u  ~ O P M ~ O F I T ~  
6onbrrreii q a C T b I 0  o ~ J I o x H ~ I ~ .  OHW 
B b l n a A a l O T  06b19~0 n p N  6 o n b u r l . r ~  
c ~ o p o c ~ ~ x  B e T p a  N CJIOXHO pac- 
n p e n e n ~ l o ~ c ~  no ~ e p p w ~ d p e u  6sc- 
ce f i~a .  n p u   TOM B 3 a n a n ~ o i i  s a c T u  
6 a c c e i i ~ o ~  KOJMLIeCTBO O C a A K O B  
3 H a Y W T e J I b H O  6 0 J I b ~ e ,  Y e M  B BOCTOV- 
~ o f i  YacTI.1 H a  T ~ X  x e  a 6 c o n 1 o r t l ~ r x  
BbICOTaX.  ~ O ~ T O M Y  06-be~ C ' rO l i a  "" 
p O X & e B b l X  n a B O n K O B  B 3 T H X  Cd'ly- 

PBC. 31. M3~eHe~l le  3aQHe)KCIfHOCT)I TeppUTO- L l a R x  B 1,5-2,3 pasa 6onbure C ~ M -  

PHH 6acceii~a p. 6. X a ~ a r b ~  B Teqerilre aeTa MLI OCaAKOB,  M 3 M e p e H H b I X  FIa h l e T e O -  
1 - 1960 r.. 2 - 1962 r. c ~ a ~ u u u  E. Xanara, ~ ~ n ~ m u l e i i c ~  

~ p a f i ~ e k  ~ o c ~ o s ~ o i i  u B TO x e  spe- 
$In ~ a u 6 o n e e  H U ~ K O  p a c n o n o x e ~ ~ o i i  T O ~ K O R  6acceR~a. kf~orna s ~ a s ~ ~ e n b -  
HOC K O n N Y e C T B O  O C a A K O B  B b I n a A a e T  N 3  06nas~brx @ J ~ ~ T o B ,  ( P O P M U P Y ~ ~ U X C R  
C,KOnO ~ a ~ 6 o n e e  BbICOKUX I 'OpHbIX X ~ ~ ~ T O B  Pi MaCCMBOB. ~ T U  O C a A K U  B b I n a -  
na1o-r H a  n n o u a n M ,  c o c ~ a n n n l o u ~ e k  OT 10 ao 30.0/0 nnowanx 6 a c c e k r l a .  

Pacnpenene~ue XIIAKHX o c a A K o B  no T e p p t i T o p m i  6accei i~a  6onee p a B H o -  
M e p H o ,  s e M  p a c n p e A e n e H k i e  u a K c H M a n b H o r o  ~onosanaca  B c H e x H o a r  
T7OhpOBe.  T ~ K ,  e C n N  KOJIU. leCTB0 OCaAKOB no M e T e O C T a H U N U  6. X a n a T a  npa- 
H R T b  3a 10O0/o, T O  KOJIMseCTBO X U A K H X  ,,,, 
O C a n K O B  I10 M e T e O C T a H U U U  Q > M ~ H O B ~ R  (6ac- ,200. 
c e f i ~  J e n H H K a  MTAH) C O C T a B n R e T  196'/0, 
a B e n H q M H a  B O A 0 3 a n a C a  B CI - I eXHOM H O K p O -  ,ooo. 
B e  500-1 OOOO/O. Ha M e T e o c T a I I U I . i t r  ~ ~ ~ A H M K  
( R ~ ~ I K O B ~ R  q a C T b  J I e A H H K a  MTAH) KOJIWse-  
CTBO XNAKUX o c a n I < o B  M ~ 0 ~ 0 3 a n a c  B c H e x -  
HOM TIOKpOBe COCTaBJ IReT  COOTBeTCTBeHHO 
156 U 200-300 yo, a H a  M e T e O C T a H u U H   he^- 
s e p ~ a r r   UPHOB^ HOB^^^ 6accej i~  J I e A H N K a  0 6 -  
pysesa) - 169 a 400-700°/o. 

H a ~ 6 o n b l r r e e  KOJIUYeCTBO X H n K M X  O C a A -  
KOB, T a K  Xe K a K  U T B e P A b I X ,  06pa3ye~cn 14 
B b l n a n a e T  ~ 6 n u 3 u  ~a1160nee B ~ I C O K N X  rop- , l ; ~  r8b ,iO 20d 
HbIX X P ~ ~ T O B  H MaCCHBOB. T ~ M ,  me CKJOHbI +* 100 O/c 
X ~ ~ ~ T O B  W MaCCNBOB K P y T b I e ,  GCaAKM, 06p;1- s rod  

s o ~ a ~ r u n e c n  H a n  ux aepruusawi, B b r n a n a r o T  Put. 32. ~ u n c o r p a @ s i ~ e c ~ a x  KpUBaR 
H e  T O n b K O  H a  C a h f U X  B e p L U U H a X ,  HO U y JOE-  

~ ~ ~ ~ l l ~ H ~ n ~ , ~ f ~ ~ J I ' ~ Y t ~ ~ ~ ~ ~ :  
IIOXUA CKJIOHOB, p a c n o n o x e H H b I x  G n u s ~ o  K .,, oca,,oB ,, a6conIoT,oZi Bb,co- 
s e p r u w ~ ~ a ~ .  QTNM, a T ~ K > R ~  s a n a n 1 1 ~ 1 ~  nono- T ~ I  h ~ e c ~ a  H 
x e H u e M  B 6acceii~e M e T e o c T a H s m  r n e ~ s e p -  I.,.,- 6acceR,ta a nHanaJoHe 

 an ti A ~ @ H T ~ ~ T P  ( c ~ a p a s  M o p e H a  y nen- BHcoT o no H. F,-,,,_ 
HNKa 0 6 ~ ~ q e ~ a )  7 06'b'cH'eTc' aHOManbHO nnoqanb 6 a c c e f i t r a ,  X - xnm,,e ocanKll 
BbICOKOe  KOJIN' leCTBO X N a K H X  O C a n K O B ,  38- ~a P a s H b z x  M e T e O C T a l l q H f i ~ ,  x L.xnn- 

perNcTpupoBaHHoe 'paBHNTenbHo HH3K0 X H n K H e  O c a n K H  aa McTeocraHuNH 6. Xa- 
(540 N 410 H a n  YP. MOPR) H ~ X O A R U ~ M ~ C R  n a T a .  T o w n  - O T I l o c H ~ c n ~ ~ ~ l e  BenllLI"Hbl 



r A e  /I ,  J2 ... - n n o u a ~ u  (B  O/O OT o64eh nnouanu 6accei i~a)  , c o o T s e r c r n y l o -  
I a i e  t i H T e p n a n a M  B ~ I C O T  (209-300; 300-400 M N T. A.) ; XI,  X2...- B e n u s u I l b I  

X l I A K N X  OCaAKOB (13 '10 OT  BeJIWYNHbI X l l A K M X  OCaAKOB H a  hleTeOC'TaHUIiI i  
B. X a A a T a )  AJIR C e p e A U H b ?  F i H T e p B a J I a  BbICOT, CHRTbIe  C K P N B O ~ ~  Xq =f (Ha&). 
r I o : l y s e ~ ~ a ~  T a K m  C ~ O C O ~ O M  B e n u w I l a  XA. cp. = 160%. 

r p y l i ~ o ~ o e  n n T a l j N e  p. 6. X a n a ~ b r  ( C T B O ~  H M X e  osepa E. X a n a ~ a - l 0 r a ~ -  
flop) HeBeJ IHKO,  T a K  I<aK T a J I b I e  C H e r O B b I e  BOAbI, C T e K a n  n 0  n p 0 ~ e p 3 L l I e l " i  
I IOYBe,  KIOYTN I I e  MH@I?JI~TPYIOTCSI B TPYHT.  Bewan M e p s J I O T a ,  P a C I l p O C T p a -  

H e H H a R  nOYTN H a  BC& T e P P M T O P M N  Bacceh~ia, T a K X e  n p e n H T C T B y e T  n N T a -  
HHIO r P Y H T O B b l X  BOA 38 c ~ ~ T ' A o x A ~ ~ ~ .  

C y h m a p ~ o e  H c n a p e H w e  c n o o e p x H o c T t i  6 acce i i~a  3a n e ~ ~ t r i i  nepwon H e -  
senmo. I l o n ' c s u ~ a ~ r ~ o e  no M e T o n a M  n. C. Ky3u11a (1691 u E. B. I l o n ~ ~ i o ~ a  
[233], O H 0  COCTaBJ I s l eT  OKOJIO 100 MM. M c n a p e ~ k i e h l  C n O B e p X H O C T N  C H e X H O r O  
I l O K p O B a  B n e P N O A  e S O  T a H H M R  M O X H O  I I p e H e b p e Y b ,  T a K  K a I c  BeJ INYMHa er0, 
I < a K  IIOl<a3a,!IN 3 K C n e p N M e H T b I  ( C M .  M. IV), I<OMIleHCNPYeTCR K O H A ~ H C ~ U M C ~ ~  
B o A n H o r o  napa. T ~ K H M  o 6 p a 3 0 ~ ,  CTOK T a n m  BOA (YT) n p a K T N s e c I < M  p a B e r f  
Be. r lN~IUHe MaKCMMaJIbHOTO B O A O 3 a n a C a  B C l I e X H O M  I l O K p O B e ;  CTOK A O X A e B b I X  
BOA (B TOM YMCJIe N ~ P Y H T O B ~ I ~ ~  CTOI<, R B J ~ R I O U N ~ ~ C R  Y a C T b I O  A O X A ~ B O ~ O )  
YA =X, -2, rne XA- c p e n I m t  no Bacceii~iy c y M M a  >I<NAKNX o c a n I t o B ,  Z - 
c p e n H n n  no 6acceB1ly s e n u s l . i ~ a  ucnapemn.  T ~ K M M  0 6 p a 3 0 ~ ,  ypanrresrle 

B o A I l o r o  6 a n a ~ c a  A n n  o n b r T I l o r o  6 a c c e h ~ a  p. 6. X a n a ~ b ~  u M e e T  c n e ~ y m r r r ~ ~ i i  
B u n :  Y=YT-/-XA-Z. B e J I N s H H b l  Y J e H O B  3 T O r 0  Y p a B H e H M n  3a 5 J I e T  H ~ ~ J I I O -  
~ e ~ ~ f i  n p N B e A e H b 1  B ~ a 6 n .  17. 

T a 6 n u u a  I 7  

I. o n I Y, MII I X ~ , M M  I Z. MAI I Y , MM I yT, -4141 I. o A I Y. AIM XA, AIM &. MY 

I I I I I I I 
I I 

I 

CTOIC TaJ ILIX  BOA C O C T a B J R e T  69% C Y M M a P H O r O  CTOI<a. B TOM YNCJIe C 
I lOBepXIIOCTki  J l eAI iHKOB R p e 3 y J l b T a T e  T a R I l M R  C H e T a ,  ( P I I P H ~  N nbAa n O C T y -  
n a e T  4'10 B C ~ G  BOAbI. B e n u ~ n ~ ~ a  CTOKa  ,QO>r<AeBblX BOA COCTaBJ IReT  31 '10 O r  
c y M M a p H o r o  c T o K a .  T ~ I < H M  o 6 p a 3 0 ~ ,  no ~ < n a c c n @ n ~ < a u ~ ~ ~  M. M. J l b o o n r i q a  
(2001 p. 6. X a ~ a ~ a  B n p e ~ e . 7 a x  O n b I T H O r O  6acceR~a OTHOCMTCR I< P e K a M  C 
n p e I I M y ~ e C T B e H H O  C H e r O B b I M  I lMTaI lMeM ( C  Y Y a C T N e M  ~ e ~ l i M K O B O T 0  ~ M T ~ H N R ~  
Pi J I e T H N M  CTOKOM. 

Ha BeJIMYMHy M a K C N M a J I b H O r O  U M H H U M a J I b H O r O  CTOl<a p. E 0 J I b L U 0 ~  Xa- 
A a T b I  O K a 3 b I B a e T  C Y U e C T B e l l H O e  BJIMRHkIe a H O M a J I b I l 0  Bb ICOKaR 3 a p e r y J I N p O -  
R a H I l O C T b  CTOKa  0 3 e p a M N .  ~ O ~ T O M Y  I I P U B O A U M b l e  I I N X e  A a I I H b I e  H e J I b 3 R  CYN- 
T a T b  AOCTaTOYHO p e n p e 3 e H T a T U B H b I M N  AJIR p a f i o l i a  l3 UeJIOhf.  Hau6onbJDkiii 
pacxoa B O A ~ I  p. 5. X a n a ~ b l  c 1958 no 1963 r. p a B H R n c n  98,4 f i3 /cex 
( 1963 r.) , Y T o  C o O T B e T C T B y e T  M O A y J I l o  CTOI<a 750 /Z/Celc- ~ n t ~ .  M a K ~ l 1 ~ a J I b ~ b 1 h  

p a C X O A  ~ a 6 ~ 1 1 0 n a n c ~  B n e p ~ b l f i  n U K  IIOJIOBOAbn,  H a  1 < 0 ~ 0 p b l f i  HaJ IOXMJICR 
CTOK i l o x A e B o r o  naaoaria. O o p ~ u p o ~ a ~ ~ . i m  T a K o r o  6onbl11oro pacxona cno- 
C O ~ C T B O B ~ ~ ~  T a K > I < e  B e C b M a  BbICOKaR C p e A H e C y T O Y H a R  T e A l \ l n e p a T y p a  BOSAY- 
xa B 6 a c c e i i l l e .  no A a H H b I M  M e T e O C T a H U M U  5. X a ~ a ~ a  3a 2 AIIR A 0  nl lK.7  
L O J I O B O A ~ R  O H a  A O C T N r J I a  + lg°C,  T O r A a  K a I <  BO B C e  n p e A b I A y u I U e  r O A b I  



C p e ~ H M f i  M ~ K c M M ~ J I ~ H ~ I ~ ~  MOAYJIb CTOl<a P. 6. X a A a ~ b l  3a 6 n e T  ~a6n1o- 
ae~mfi  p a n e H  575 nicer;. tcu2. Oce~um, nocne y c ~ o f i q u ~ o r o  nepexona c p e n l j e -  
CYTOYHbIX T e M n e P a T y p  B O 3 A y X a  qepe3 O°C, I'PYHTOBOe M 0 3 e p H O e  I l M T a H H e  
g.. 6. X ~ A ~ T ~ I  ~ ~ I C T P O  U C T O U a e T C R ,  M YXe B r - i o ~ 6 p e  M O A y J I b  CTOKa  H e  ripe- 
B b I U a e T  3-5 A / c e K . K M 2 .  H a ~ ~ e ~ b I l l M f i  P a C X O A  BOAbI, ~ 3 M e p e ~ ~ b I f i  B I i a Y a J I e  

M a n  1958 r. (AO H a c - r y n n e H a R  nepnbrx o ~ ~ e n e n e f i ) ,  c o c T a B . m n  
B C W O  0,10 M3/Celc,  YTO COOTBeTCTBYeT MOAYAIO MMHMMa.rILllOr0 C T O K a -  
0,8 n l c e i c .  w2. 

Ha P y Y b e  J I e A H M K a  MI'AH (nnowanb 6acceii~a 2 tCAt2) ~ a M 6 0 J l b U t i f i  pac- 
XOA BOAbI  38 I I e p M O A  H ~ ~ J I I O A ~ I ~ U ~ ~ ,  ~ 3 M e p e l l H b 1 f i  B 1959 r., COCTaBJIR.7 
3,1 M3/CeK,  YTO COOTBeTCTByeT  MOAYJIIO CTOKa  1550 / I / c ~ K .  Kh12 M MaKCMhfaJ lL -  
HOMY 3 ; I e M e H T a P I l O M y  TaJIOM)l  CTOKY 5,6 MM/WC. ~ ~ C H ~ X ~ I I I ~ O C T ~  6 accea~a  
K 3 T O M Y  B p e M e H M  COCTaBJ IRJ l a  70°/0,  a B e J M q k f N a  MaKCMhlaJ IbHOTO 3 J l e M e H -  
T a P l l O T O  TaJ IOTO CTOKa  C n O B e p X l l O C T M  J lCAHUKa ,  ~ O K P ~ I T O ~ ~  CHeTOM, 8 A ~ M / Y ~ c ,  
q T O  XOPOIIIO C o r n a c y e T c n  C A a H H b I M M  A. a. C O K O J ' I O B C K O ~ O  1265; 2661. Mu- 
1 4 M ~ l a J l b H b l f i  CTOK P Y q b R  yXe B H a q a J l e  3 U M b I  p a B e H  I lyJ l lO.  

B 1961 r. B n e p H o n  y c ~ o i i q ~ ~ o f i  n e ~ r 4 e f i  M e x e k l n  6 b l n o  n p o u 3 ~ e n e ~ o  143- 
M e p e H M e  C T O K a  p. 6. X a ~ a ~ b 1  H a  Pa3.TMqHbIX y r I a C T K a X  TC!lIeIlMR O T  03. 

6. X a ~ a ~ a - K ) r a ~ - f l o p  A 0  B b I X O n a  P e K M  M3 TOP.  M O A ~ ~ N  M e X e H H e r O  CTOKa ,  
ITpMBeAeHI lb I e  K OAHOMY MOhleHTY B p e M e H M ,  COCTaBJlRJlM y l lOCTORHHOT0 rMA-  
P O C T B O p a  50 A/cefC.tCht2; B 10 K M  H M X e  r k i A p O C T B O p a  ( 6 ~ ~ 3  YCTbR P. r e 1 l a -  

X a n a ~ b l )  - 30 n / c e l c . t c f i 2 ;  B 30 KM ( m x e  Y C T ~ R  p. Hasap-Hso-UIop) - 
24 ~ l c e l c .  M B 50 KM ( B ~ I U ~  Y C T ~ R  p. Haponeii-Xana~a) - 19 nlcctc. K M ~ .  
M o ~ y . 7 b  c T o I < a  p. H a p ~ ~ e f i - X a ~ a ~ b l ,  6accei11 K O T O ~ O ~ ~  p a c n o n o x e H  I l a  BO- 
c ~ a z l r ~ o i i  nep~4epaw rop, p a s l l n n c n  7 ~lcerc  m2. 

~ O A O B O ~ ~  CTOK P C K  C e B e p H M X  P ~ ~ ~ O H O B  Y p a J I a  

B ropax c e ~ e p ~ o f i  s a c w  Ypana CTOK m y q e ~  I ~ ~ A O C T ~ T O ~ H O .  O C H O B H ~ I ~  
r ~ n p o ~ e ~ p ~ c ~ e c ~ u e  CTBOPM, p a c n o n o x e H a b 1 e  B OCIIOBHOM 3a n p e a e n a M M  
r0p~0f i  o 6 n a c ~ u ,  X a p a K T e p I ? 3 y I O T  C Y M M ~ P H ~ I ~ ~  CTOK C r O p 1 l b l X  M P a B H M l I H b I X  
~ C p p k i ~ o p k i f i .  n p M  nOCTpOeHMM K a p T  C p e A H e T O  TOAOBOTO CTOKa  r O p I l b I X  06- 
J I a c ~ e f i  MCnOJ lb3y IOT 0 6 b 1 q k 0  3aBMCMMOCTN BeJIU' IUH CTOKa  OT c p e n l l e f i  BbICO- 
T b I  Gacceii~a. B a x ~ e f i r u k i ~  YCJIOBMeM n p M  3 T O M  R B n R e T C R  AOCTaTOYl-I0  n O J -  
HOC O C B e U e H M e  @ ~ K T N Y ~ C K M M M  AaI1HbIMM 0 CTOKe  BCeTO A M a l l a 3 0 H a  BLICOT 
u s y ~ a e h i o r o  paf io~a.    TO y c n o B M e  AJIR c e ~ e p e o f i  Y a c T M  Ypana B I l a c T o s l u e e  
Bpe>I.rR H e  h l O X e T  6 b 1 ~ b  C O ~ J I ~ O A ~ H O .  B p a 6 o ~ e  {54] n O K a 3 a H 0 ,  YTO 3aBMCM- 
MOCTb  r O A O B O r O  CTOKa  O T  c p e ~ ~ e f i  BbICOTbI 6accef i~a  AzlR X O p O m O  Y B J a X -  
H e H H b l X  p a f i 0 ~ 0 ~  C J I ~ A H ~ - P ~ C C K O ~ ~  BO3BbIUeI lHOCTM M h l e e T  ~ p M ~ 0 J I ~ ~ e f i ~ b l f i  
X a p a K T e p .   TO >Ke  n O J O X < e I l M e ,  no-BMAMMOhlY,  M M e e T  MeCTO M AJIR S O P O U O  

yB .Ta>KHeHHbIX p a f i o l l o ~  Y p a J I a  [55]. ~ O ~ T O M Y  I T ~ R M O J I I I H ~ ~ H ~ R  3 K C T p a n O -  
f i nwin  y~asa r rnbrx  s a n ~ c n ~ o c ~ e i  R p a 6 o ~ a x  K e x l h f e p n x a  [145; 1491 npueo- 
AMT, B e p O n T H O ,  K I l eKOTOPOMY 3alJM)KeHMIO Be j lMYHH C p e f i l l e T O  r O A O B O T 0  
c T o I < a  B 1 1 a k 1 G o n e e  B O ~ B ~ I ~ ~ I I H ~ I X  pauo~ jax  n p ~ n o n ~ p ~ o r o  M n o n n p ~ o r o  
Ypana. 

npki IIOCTpOeHkiM K a P T b I  C p e A H e r O  TOJOBOI'O CTOKa  A n n  T e P P W T O P U M  no- 
J I R p H O r O  Y p a ~ r a  ( ~ M c .  33) MbI  UCI IOJ Ib30BaJ I I I  A a H H b I e  0 CTOKe  p e K  6. X a n a ~ b l ,  
C O ~ H ,  Ycb1 M B O ~ K Y T ~ I ,  a T a K > K e  A a H l l b I e  C I l e T O h l e p l l b l X  C W M O K  ( C M .  T n .  111). 
I < o n ~ s c c ~ o o  X<HAI<UX O C a A K O B  113hle l lRCTCR n 0  T e P P M T O P U U  B TOhf >l<e I I a n p a B -  
A e I w u ,   TO u B e n w I u H a  M a I < c u M a n b H o r o  ~ o ~ o a a n a c a  B C H ~ X H O M  n o I < p o o e ,  
MO 6o.nee n n a B a o .  M ~ O J I M H M M  n o ~ o s a n a c a  B c F r e x w o n r  nor<pose <<600 ~ t f i ) )  co- 
O T B e T C T B Y e T  N30JHHNf i  <<30 f l / C e l ~ .  1cAl2>> h l O n y J I R  C p e f l I l e r O  r O A O B O T 0  CTOl<a 
(CM,  ~ M C .  33 n p ~ c .  40). P a i o ~ a M  c BLICOKOI"I c I l e > r c H o c T b l o  (800 MM B cnoe 

:BOALI) n p M l M e p H 0  cOOTBt?TCTByIoT p a f i 0 ~ b 1  CO C p e A l l M M  r O A 0 B b I M  M O A y J I e h l  CTO- 
. K a  40 n / C e ~ * i c M ~  M Gonee. X o p o r u ~ ~ u  M H A M K a T O p a h I l l  3TMX p a f i 0 ~ 0 ~  RBJIRIOT- 



\ .  

Pwc. 33. C p ~ n n u R  I-OAOBOR CTOK peK nonnp~oro Ypam 
( n l c e ~  - K M Z )  

I - rr~npo~c~pusec~rr f i  cTnop, 2 - rpalrlctla rop, 3 - HBOIHIIWH CTOKa 

C ~ G H ~  P e K H  Mnbls. B ee IJpeAeJlaX H ~ X O A H ' & R  YYaCTKM CO cpeJlwMM rO~OBbIh1 
MonyneM cToKa 6onee 40 n/ceic. udt2, a B p a i i o ~ e  x p e 6 ~ a  CaGnu, B O ~ M O X H O ,  
n 6onee 50 A ~ C ~ K - K M ~ .  3 a n a ~ ~ a ~  rpasnua ~ O H L I  B ~ I C O K O ~ ~  BOAHOCTM coma-  
naeT c s a n a n ~ o i i  r p a ~ u u e i i  rop. U I H P M H ~  ~ O H ~ I  paBImeTcR B cpeAHek1 30- 
40 KM. H~CMOTPR Ha He3HaYMTeJIbHYIO LUNPNIlY 30HbI POJb ee B CTOKe AaXe 
KPYIlHbIX PaBHIIHHbIX peK YpaJla BeCbhla 3HasMTenbHa. T ~ K ,  ~O,&OBOU CTOK 
n e ~ o p b ~  y c. Yc~b-LLI,yrop (nnoruanb 6accei i~a  67 000 unt2) paoeH 30 icst3; 
~3 H N X  CTOK c ~ O P H ~ I X  p a i i o ~ o ~ ,  a a ~ u ~ a i o r u n x  nnrub 19°/0 nnou(aA1.i Bacceii- 
H a  (13 000 KAt2), COCTaBJlReT 12,5 fCM3, T. e. 42% BCerO CTOKa pef<Ii. ~ O P H ~ R  
06JIac~b Ypana BMeCTe C npeArOp13blMki B03BbIUleHI~OCTRh~M ( B b l c o ~ a ~  n a p -  
M a ,  ~ I A X H A - I l a p ~ a ,  O B M H - I - I ~ ~ M ~ )  naeT 6onee nonosctm cToKa nerlopbr u 
or<ono ABYX ~ p e ~ e i i  Tanoro c-roKa, cocTaBnRrouero OCHOBY BeceHHero nono- 
B O A ~ R .  O ~ c m n a  cnenyeT, s ~ o  rMnponorMqecr<an ponb cnexaoro noKpoea ce- 
I3epH0fi Y a C T N  YpaJIa BeCbMa BenNKa, a nO3TOMy TOqIlOCTb AOJIrOCPOYI1bIX 
runponorwsecltux npor~oson ob-be~a  necelwero nonoBonbR n e s o p ~ l  ~ . i  ee 
nPMTOKOB ~ Y A ~ T  3aBUCeTb B OCHOBHOM OT nPaBII~bllOCTM YlreTa I<OnNYeCTBa 
cHera B ropax. 
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QOPMMPOBAHME C H E X H O T O  IIOKPOBA 
M AKKYMYJIR4UR C H E r A  HA JIEAHMKAX 

C H e l ~ l l b I f i  I IOKPOB C e B e p H b I X  p a f i 0 ~ 0 ~  Y p a J I a  p e 3 K O  OTJINIIaeTC5l  OT  n O I c p 0 -  
B a  0KpyXaIOI l I .NX xpe6e.r P a B H M H  n0 TOJIIlI.UHe, C B O ~ ~ C T B ~ M ,  P e X F i M Y  M YCJIO- 
BNRhl  @ O P M M P O B ~ H N R .  ~ P O A O J I X M T ~ J I ~ H O C T ~  3 a J I e T a H N R  C H e X H O T O  n O l < p O B a  
s e 3 ~ e  n p e s b I r r l a e T  nonrona. X O ~ H ~ ~ C T B ~ I I I I ~ H  A e R T e n b H o c T b  r e n o s e K a  B ce- 
s e p ~ o f i  sac-ru Ypana B s ~ ~ a r l u ~ e n b ~ ~ o f i  c T e n e H H  C B R ~ ~ H ~  co c s e r o M .  C u n l ~ b r e  
~ ~ T R X H ~ I ~  h I e T e n u  cosnaro~ s a r p y n ~ e ~ ~ n  B p a 6 o ~ e  x e n e s ~ o ~ o p o x ~ o r o ,  
a 1 3 ' r o h 1 o 6 e . ~ b ~ o r o  M C a H H O - T p a K T O P H O r O  T p a H C n O p T a .  C H ~ ~ O M  3aHOCnTC5I  Y J H -  
UbI  M CTPOeIIMR B I IOCeJIKaX.  C H e l ~ H b 1 e  J I a B U I l b I  p a 3 p y I I J a l O T  A O M a  U MOCTbI. 
f i b l B a K I T  CJ Iy I I aN ,  I I a n p N M e p ,  K O r n a  IlOJIOTHO neqopc~ofi  X e J I e 3 ~ 0 f i  A O p O r l i  
n ropmrx p a i i o ~ a x  n o n n p ~ i o r o  Ypana nocne n p o n o n x u T e n b H b I x  ~ e ~ e n e f i  no- 
K p b l B a e T C H  M H O ~ O M ~ T ~ O B O ~ ~  ~ 0 J I L L l e f i  C H e r a ,  B p e 3 y J I b T a T e  ser0 n B u X e H P i e  
noe3no~  n p e K p a u a e T c n  H a  H e c K o n b K o  naefi. 

P 0 J I b  C H e r a  B e C b M a  3 H a Y k I T e J I b H a  T a K X e  BO B C e X  n p H p O A H b I X  n p O 4 e C C a X .  
I l o s b ~ r u e ~ ~ a ~  s a c ~ e x e ~ ~ o c ~ b  sanan~ofi  l r a c T r l  Cesep~oro,  n p ~ n o n n p ~ o r o  N 
1 7 0 n ~ p ~ o r o  Ypana 0 6 y c n o ~ n u ~ a e ~  @ o p ~ n p o s a ~ ~ e  6onbruoro w c n a  n e n s H -  
KOB ( p a c n p o c ~ p a n e ~ ~ b r s  no 64" c. LU.) N c ~ e x ~ ~ u ~ o ~ - n e p e n e ~ ~ < o ~  (no 
Z9,5" c. m.) B r o n b u o B o M  nome rop. JI~AHHI<H a csexeur<w N r p a m T  nenyruyro 
P O n b  B @ O P M M P O B ~ H N N  IIMBa.lbH0-rnfluNaAbHbIX @OPM p e J I b e @ a ,  O C O ~ ~ H H O  

LUMPOKO p a C n p O C T p a H e I l H b I X  N MHTeHCMBHO P a 3 B M B a I O U I U X C R  H a  n p u n o . ~ H p -  
HOM N ~ O J R P H O M  Ypane. n o s b ~ r u e ~ ~ a n  a a c ~ e x e ~ ~ o c ~ b  a a n a n ~ o i i  q a c T u  
x p e 6 ~ a  3 H a Y N T e n b H O  y B e J l U Y M B a e T  o6 -be~  B e C e I l H e r O  C T O K a  P e K ,  C y U e C T B e H H O  
B.rlMReT H a  UX P e l K N M ,  N 3 M e H R e T  M ~ C T H ~ I ~ ~  I<JIMMaT N Y K O p a I I N B a e T  B e r e T a -  
U U O H I I ~ I ~  nepuoa, IITO B CBOKI oqepenb C K ~ ~ ~ I B ~ ~ T C R  H a  xapamepe 14 pacnpe- 
A e J e H H N  P a C T M T e J I b H O r O  n 0 K p O B a .  

H ~ C M O T P R  H a  6onbruoe n p a K T N r l e c K o e  a ~ a s e ~ ~ e  c I I e r a  B X O ~ R ~ ~ C T B ~ I ~ H O W  
JeRTe.SbliOCTM I I e J I O B e K a ,  a T a I < X e  er0 C y W e C T B e H H y I o  P O n b  B I IPMPOAHbIX 
npoueccax, N ~ Y Y ~ H H O C T ~  c H e r a  H a  C e s e p ~ o ~ ,  n p n n o n ~ p ~ o ~  n I l o n ~ p ~ r o ~  
Ypane erue H e A O C T a T O Y H a .  Cna6an U 3 Y q e H H O C T b  C H e r a  ~ ~ ' ~ R C H R ~ T C R  h l a J Ib lh1  
KOJIMqeCTBOM M ~ T ~ O C T ~ H U N ~ ~ ,  ITPOM3BOARI4NX C U C T e M a T U 9 e C K N e  C H e r O M e P H b I C  
p a 6 0 ~ b 1 ,  N 6 0 ~ l b ~ 0 f i  H ~ ~ ~ B H O ~ ~ ~ ~ H O C T ~ I O  p a C n p e A e J I e H N R  C H e X H O r O  n O I < p O B a  
no T e p p M T O p M N .  C I ~ ~ ~ M @ N K ~  KJIMMaTMYeCKWX ~ c J I o B N &  p a f i o ~ a ,  K a K  6yne.r 
1 1 0 K a 3 a H O  H M X e ,  0 6 y c n o ~ n ~ ~ a e ~  M a J I y l O  H a A e X H O C T b  O C a A I < O M e p H l l X  A a I I -  
Hb lX  0 T B e P A b I X  O C a A K a X  U A a H H b I X  0 C H e ~ O I l a K O n n e H M N ,  nOJIYIIeI I I IbIX no no- 
CTORHHbIM p e f i ~ a ~  N KOPOTKNM C l I e r O h l e P H b I M  MaPLLIPYTaM.  C B ~ A ~ H I ~ R  0 @H- 
~ M K O - ~ e x a ~ u q e c ~ u x  C B O ~ ~ C T B ~ X ,  T e M n e p a T y p e  M p e x M M e  T a n H n R  crjera no 
H e n a B H e r O  B p e M e H M  ~oo614e O T C y T C T B O B a n U .  

H e ~ 0 ~ 0 p b l e  jl.alIHbI,le 0 X a p a K T e p e  U I ~ ~ > K H ~ ~ ~ U U X  3 a K O I I O M e p I I O C T R X  P a C n p e -  

n e . 7 e H u R  csexaoro n o K p o s a  I j a  C e s e p ~ o ~  u n p w n o n s l p ~ o ~  Ypane n o . l y q e H b r  
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BnepBbIe J. A. ~ O J I ~ ~ ~ M H ~ I M  [103, 1051 M A. 0. K ~ M M ~ ~ N X O M  [1.44, 1491. 
O A H ~ I < O  HeAOCTaTOYHOCTb @ ~ K T N Y ~ C K O T O  MaTepMaJIa He nO3BOJIMJla aBTOpaM 
AaTb ~ O A ~ O ~ H Y I O  KOJlMYeCTBeHHylO XapaKTepMCTMKy BOnO3anaCa B CHeXHOM 
noIcpose. 

n. a. ~ O P Y ~ K O B C K M S ?  183, 841 Ha OCHOBaHMM MaTepMaJIOB CHerOC'behfOK 
Jan XapaKTepMCTUKy paCnpeAeJIeIlMH TOJlUUHbI, 06.behT~oro BeCa Pi oco6ea- 
H O C T ~ ~ ~  CTPYKTYPbl CHeXHOTO nOKpOBa B pa3JIMYHbIX BbICOTHbIX IIORCaX Ce- 
BepHor0 YpaJIa ( B  pafi0He rOp flJInFiHr-Hb@p N K O H X ~ K O B C K M ~ ~  KaMeHb). 
. L \ B T o ~  npwruen K B~IBOAY,  YTO B ~ O P H O - T ~ ~ X H O M  nonce cHer pacnpenenReTcn 
6onee paBHoMepHo, seM B ronbqonoM nonce rop, M nec MrpaeT 6ontmy1o 
JlOJIOXMTeJIbHylO POJIb B PeXWMe PeK, B 3aMeflJIeHMM nP0UeCCOB TaRHWR CHe- 
ra M B CHllXeHWU 3P03MM IlOYBOrPYHTOB. 

C l j e ~ . o ~ e p ~ b ~ e  pa6o~b1 B TeseHMe MHorux ne-r npoBonunucb TaKxe B 6ac- 
c e i i ~ e  p. BOPKYT~I  P. B. J I a r p a ~ x e ~  [181], B 1957 H 1958 rr. B 6acceii~ax 
peK Mnbls M U Y ~ O P  (CeBepHblfi I4 npNn0JI~pHblfi YpaJI) A. M. B R T K M H O ~  U 
B BepxHefi YaCTM 6acceii~a nes0pb1 COTPY&HNKaMM ~ ~ Y O P O - ~ J I ~ ~ Y C K O ~ O  38ll0- 
BeAHHKa. B pe3yJIbTaTe CHerOMepHbIX C'beMOK A. M. BRTKMIIO~~ 6b1n0 YCTa- 
HoBneHo yaenMseHue cserosanaca OT 200-300 f i ~ t  Ha paBHnHe no 600 
ki Gonee B rOpHbIX YaCTRX 6 a c c e f i ~ 0 ~  3 T N X  pel<. CHer0Mepl4ble pa60~bl no 
n p e ~ n o x e ~ ~ o i i  HaMu nporpaMMe npoBena B ~ a p ~ e - a n p e n e  1963 r. rpynna 
TYPUCTOB no2 ~ ~ K O B O A C T B O M  MacTepa cnopTa 0. H. Bopo~~tona .  C~eroc-behl- 
KaMM 6b1nki OXBaYeHbI npUBOAOpa3AeJIbHbIe YYaCTKM Y ~ ~ J ~ C K O ~ O  x p e 6 ~ a  O'r 
s e p x o ~ ~ i i  p. n e l ~ o p b ~  Ha Iore no p a i i o ~ a  ropb~ Hapon~oi i  Ha ceBepe. 

B nOCJIeAI3Me rOnbl ~eHTpaJIbHb1hl MHCTWTYTOM llpOI'Il030B [I411 6b1~ki CO- 
C'raBJIeHbI KaPTbI CHer03anaCa MaTepMaJIaM CHerOC*beMOK, IIpOBOnMMbIX 
Ha CTaHUMRX rMC. O ~ H ~ K O  3TM KaPTbl He MOrYT 6b1Tb MCnOJlb30BaHbI npH 
onpeneneHtiu c~erosanaca ropHbIx p a f i o ~ o ~  c e ~ e p ~ o f i  s a c m  Ypana, TaK 
KaK AJIn Ta~0i i  6ontmoii TeppMTOpMU UMeJIMCb JlMLIIb AaHHble OAHOR rOp- 
H O ~ I  M ~ T ~ o ~ o J I o ~ M Y ~ c K o ~ ?  CTaHUNy B ~ P X H M ~ ~  Uyr0p PI He yYll.TbIBaJIMCb OCO- 
b e ~ ~ r o c ~ u  pacnpenenetinsi cHexHoro noKposa B ropax. n p n s e n e ~ ~ b ~ e  Ha 
Kapfax BemisuHbI cserosanaca B aanan~ofi  s a c m  rop Ypana ~ ~ H W X ~ H ~ I  B 

2-3 pasa. 
B Hac-ronuee s p e m  c ~ j e x ~ b ~ f i  noKpoB 11an6onee nonpo6so ~ 3 y s e 1 1  B ce- 

s e p ~ o i i  s a c m  Ilonnp~loro Ypana B p e 3 y n b ~ a ~ e  uccneno~asuii llonsipeo- 
YpanbcKoii rnnu~onorusec~ofi  sI<cnenuuMu M H C T M T Y T ~  reorpa@wu AH CCCP 
B nepMon c 1957 no 1963 r. O C O ~ ~ H H O C T ~ I O  ~ T M X  ~ c c n e ~ o s a ~ ~ i i ,  noMuhlo npo- 
BeAeHMSI h$HOrOI<PaTHbIX AeTaJIbHbIX CHerOMePHbIX C'beMOK no UIkIPOTHOhfY 

npo@unro sepes I lonnp~b~i i  Ypan, Ha nenHMKax M Ha nptrnexauux K H M M  
nnaTo, sisnnnocb ~ s y s e ~ ~ e  npoueccoB @ o p ~ u p o ~ a ~ ~ u n  M pacnpeneneHkrR 
Clle>I<HOrO nOKpOBa no TeppMTOpUM M M3MeHeHMn er0 C B O ~ ~ C T B .  ~ O ~ T O M Y  He- 
l to~opb~e  B ~ I B O A ~ I ,  nonyseHme B p e 3 y n b ~ a ~ e  nposeneHHbrx ~ c c n e n o s a ~ u i i ,  
RlOrYT 6b1~b PaCnPOCTpaHeHbI Ha 6onee IOXHbIe pafi0Hb1 Ypana M HeI<OTOPbIC 
npyrMe roprlbIe o 6 n a c ~ ~  C T ~ ~ H ~ I .  



C~exesbrnasrunii c H e r  non B O ~ A ~ ~ ~ C T B M ~ M  s e T p a  6b1c~p0 n p e B p a u a e T c R  
B ~ e ~ e n e ~ b l k  C H e r ,  c o c ~ o ~ u u i i  W3 O ~ J ~ O M K O B  CHeXMHOK.  ~ P O N C X O A N T  p e 3 I < O e  
y s e n u l r e H u e  0 6 L e ~ H o r 0  seca npw c o x p a H e H k i c i  60nbmoii n o n s u x H o c T u  c l j e r a .  
Y ~ C T W U ~ I  c ~ e x e ~ b ~ n a ~ r u e r o  M M e T e n e B o r o  c H e r a ,  O c T a l o u M e c R  H a  M e C T e ,  
C M e p 3 a I O T C R  N I I0ABePraH)TCFI  @ N P H N ~ ~ U N W .  0 6 p a 3 0 B a ~ k i e  M Y K P Y n H e H M e  
o K p y r n b I x  a e p e ~  @ n p ~ u ~ w p o ~ a ~ ~ ~ o r o  c H e r a  npoucxonm T e M  6b1c~pee, q e M  
6 o n b r u e  r p a A M e H T  T e M n e p a T y p b I  B C H ~ > K ~ I O ~ ~  T O J I U e ,  K O T O P ~ I ~ ~  npki OAUHaI<O- 
B ~ I X  T e M n e p a T y p a x  ~ o s n y x a  H a  n o B e p x H o c T M  c H e r a  B ~ B N C M T ,  B CBOIO o q e p e n b ,  
OT T O J L U H H ~ I  C H ~ X H O ~ O  n o K p o B a ,  T e M n e p a T y p b r  non c H e r o M  M C T P Y K T ~ P ~ I  

C H e r a :  q e M  T O J I U e  C H ~ X H ~ I ~ ~  n O K p O B  M q e M  H M X e  I I O A C H e X H a R  T e M n e p a T J ' p a ,  
T C M  6onbrue C K a n J I M B a e T C R  M e J l K O 3 e p H M C T O r O  ( A U ~ M ~ T ~  3 e p H a  A 0  1 M M )  M 
c p e n ~ e s e p ~ ~ c ~ o r o  ( n ~ a ~ e ~ p  1-2 MM) c H e r a .  C ~ e r ,  n e x a u r ~ i i  H a  MOXOBO- 
T P a B R H O M  n O K p O B e ,  M M e e T  O ~ ~ I ' I H O  6onee K p y n H b I e  3 e p H a  ( A H ~ M ~ T ~  2- 
5 M M ) .  y llOBePXHOCTM n O q B b 1  0 6 p a 3 y e ~ c ~ ,  K a K  n p a B M n 0 ,  r O p M 3 O I I T  my6ns- 
H O r O  MHeR,  C O C T O R U e r O  N 3  YeTKO O T p a H N q e H l I b I X  KpNCTaJ l J IOB C H e r a  A J M H O ~ ~  
a0 1 CM. 

n 0 c J I e  CMJIblIbIX ~ e ~ e n e f i  U p e 3 I < O r O  I IOXOJIOAaHNR H a  I lOBepXHOCTM ITJOT- 
H o r o ~ M e T e n e B o r o  c H e r a  O ~ ~ ~ ~ Y I O T C R  B e T p o B b I e  AOCKM, o ~ n ~ q a r o r u r - I ~ C R  B e c b M a  
6onbrrroii M ~ X ~ H M ~ ~ C K O ~ ~  n P 0 9 H O C T b I O ;  I l P U  ABMXeHMM T p a K T O p a  no B e T p O B b I M  
A O C K a M  H a  I lOBePXHOCTU OCTalOTCR JIULUb ~ e 6 0 n b r u ~ e  6 0 p 0 3 n ~ l i  OT  r)'CeHMu. 

Be~posbre AOCKU M I I aCT ,  n 0 r p e 6 e H H b l e  I I O n  C H e r O M ,  p a 3 P b I X J I R I O T C R ,  CHe>liHbIt2 
3 e p H a  B HNX YKPYIl l IRIOTCR,  li O ~ P ~ ~ Y I O T C R  @ N P H O B ~ I ~  KOPKN.  ~ O C J ~  OCeIfHUX 
N B eCeHHMX 0 ~ T e n e n e f f  B @ U ~ H O B ~ I X  K O p K a X  C K a n J I M B a e T C R  B O A a ,  I < O T O p a n ,  
3 a M e p 3 a R ,  C O 3 A a e T  J I e A R H b l e  KOPKM. n0cne MHTeHCUBHOrO T a R H M R  C I I e X I I a R  
T O J I u a  CTaHOBMTCR OAHOPOAHO$ W COCTONT B OCHOBIIOM M3 OKPYrJ Ib IX ,  cna6o 
C B R 3 a H H b I X  MeXJI.. ~060i i  3 e p e H  N H @ N J I ~ T ~ ~ u N o H H O ~ O  @kip I I a .  

C T P ~ T R I ' P ~ @ N R  C H ~ X H O ~ ~  T o J I ~ M .  C T ~ Y K T Y ~ ~  M 0 6 ' b e ~ H b I f i  B e C  
C H ~ X H O ~ ~  T O J I U M  B e C b M a  M3MeHqMBbI  B O  B p e M e H M  M 3 a B M C R T  OT ~ ~ C O ~ I O T H O ~ ~  

B ~ I C O T ~ I  u xapamepa n a ~ n r n a @ ~ a  M e c T t r o c T M  (PMC.  34). Ha n e n H m e  O n e ~ b -  
CM ( I I O J I R P H ~ I G  Ypan),  H a n p u M e p ,  n o q T w  B c n  ~ o n u a  cnoxeea o T H o c M T e n b H o  
OAHOPOAHbIM MeJ I I<03ePHMCTbIM C H e r O M ;  M e C T a M M  XOPOUlO 3 a h l e T H a  CJIOMC- 
TOCTb.  B H e K O T O p b I X  CJIORX, O T J I O X e H H b I X  B n e p N O A  O C O ~ ~ H H O  CMnbHbIX 
B e T p o s ,  c o n e p x a T c R  M e n m e  qac-rllubr ~ O P H ~ I X  nopon, p a 3 ~ e p o ~  
A 0  1 CM. 

B ~ e p x ~ e i i  s a c T u  paspesa p a c n o . l o > r < e l r  cnoii M e T e n e B o r o  csera, a non 
H N M  - B e T P O B a R  AOCKa .  0 6 l b e h 1 ~ b 1 i i  B e C  C H e r a  Y C U C T e M a T M q e C K N  YBeJIU' iH-  
B a e T C R  c my6usoii N. A H a n o r u . r H b l e  p a 3 p e 3 b I  X a p a K T e p H b I  AJIR 6 0 J I b I l I N t 1 c ~ B a  
K P Y n H b I X  C K O I I ~ ~ H M ~ ~  C H e r a ,  06pa3y10rnuxc~ O ~ ~ I ' I H O  H a  J e A I i M K a X  11 C H e X -  
s u ~ a x - n e p e n e ~ ~ a x .  Ha p o ~ ~ o i i  n o B e p x H o c T u  H a r o p H b I x  n n a T o  c M O X O B ~ I M  
n o K p o B o M  c ~ p a ~ w r p a @ ~ q e c ~ i n h  paspes C H ~ X H O ~ ~  T o n q W  6onee cnoxerI 
(pkic. 34,6). n0n CJIORMM M e T e J I e B O r O  U M e J I K O 3 e p H U C T O r O  @ N P H N ~ N P O B ~ H H O -  
ro c H e r a  n e x m  cnoii nnomoro C ~ ~ A I I ~ ~ ~ ~ H M C T O I - o  caera, erne H u x e  - cnoii 
pbrxnoro K ~ ~ ~ H O ~ ~ ~ I I M C T O ~ O  c l l e r a  M,  I I a K o I I e s ,  cnoii ~ J I ~ ~ M H H O ~ O  Mrferr. 
B HMXHMX T O P M 3 0 t I T a X  H ~ ~ ~ I O A ~ ~ T C R  3 H a q k I T e n b H O e  Y M e H b m e H H e  O ~ L ~ M H O ~ O  

B e C a  C H W a  3a C q e T  BbIHOCa  B e U e C T B a  B B U A e  B O A n H O r O  naps B B e p X H M e  CJIOU. 
~ ~ J I o T H ~ H N ~  C H e r a  B H N X H M X  TOPM3OHTaX n O A  A a B J I e H M e M  B b I I U e J I e X a U U X  
CJ IOeB B OTJ IMgNe  OT pa3pe3a C H ~ X H O ~ ~  T O n U N  I I a  J l e A H N K e  O J I e H b e h f  C K a 3 b I -  

B a e T C R  cna6ee.  TO ~ ~ ' ~ R c H R ~ T c ~  3 H a q M T e A b I I O  ~ e l l b u l e f i  T O J I U M H O ~ ~  C H e X -  
H O r O  n O K p O B a  M, B O S M O X H O ,  T e M ,  . q T O  BbICTYnalOLLI.Ne H a A  ~ O B H O ~ ~  I IOBepXHO-  
CTbIO nOZlBbI MHOrOl lMCJIeHHbIe  B a J I y I I b I  M r p a I O T  P O J I b  O n O p  A n n  <<KPbIUM>> 

N 3  n J I O T H O r O  C P e A H e 3 e p H M C T O r O  C H e r a .  
B JIMCTBeHHNqHOM A e C y  C n O A J e C K O M  M3 KYCTaP l IMKOB I ~ O J I R ~ I I O ~ ?  6epes~w 

H MOXOBO-TPaBRHbIM l lOKPOBOM,  B B O C T O ~ H O U  ' I aCTI i  ~ O P H O ~ ~  O ~ A ~ C T M  n 0 J I R p -  
H o r o  Ypana ( n o n ~ ~ l a  p. E o n b r u a ~  X a n a ~ a )  c H e r  o r e m  pbrxnb~ii (pwc. 34, s) .  
Me~ene~bri i  C H e r  snecb H e  T M n n q e r j ,  ero M e m o  s a r l u ~ a e ~  ~ O P M B O H T  C B e x e B b I -  
nasruero csera. l lpoueccb~ @ ~ p y u s a u u u  M A ~ T  6 b 1 ~ ~ p e e ,  q e h l  B npenbrnyruux 
p a s p e 3 a X .  r p a H k i ~ b 1  M e X A Y  TOPNSOI ITaMM O q e H b  q e T K P i e .  B 6onbmeii q a C T U  



paspesa xopolrro s a ~ e ~ ~ a  BepTnKanbaasr TeKcTypa caera. X a p a ~ ~ e p a a  s ~ a -  
qUTenbHaR TOJIuMHa C n O R  r n y 6 M ~ ~ o r o  MHeR. 

Ha CeBepHohl U ~ O J I R P H O ~ ~  YpaJIe C T ~ ~ T M T P ~ @ N R  C I ~ ~ X H O ~  TOjIIILW B yC- 
.TOBNRX neca aaanorklqlla (CM. pnc. 34, B ,  2 ) .  BecbMa noxoxca TaK>r\e crpa-  
~ u r p a a m  csexaoro noKpona Ira O T K P ~ I T O M  POBHOM nnaTo l l o z ~ ~ p ~ o r o  Ypa- 
na  u B peaKo5l Bepesouov IipuBonecbe Cesep~oro' Ypana (car. p ~ c .  34, 6 
11 d ) ,  @ O P M N P ~ I O ~ ~ ~ O C R  H a  3HalIIITeJIbHbIX ~ ~ C O J ~ I O T H ~ I X  BblCOTaX, 

Pnc. 34. C~parnrpa@un ci -~ent~oi i  Tonmu n p a 3 ~ t ~ x  .la~xrnaJI.rtt~x 
3 0 ~ 3 ~  Ypana 

17 o n n p H u A Y p n n: a - neAntlK Onen~rn, 720 N Itan yp. uopn; G - 
ll2l~OPllOe IlJIaTO C MoXOBO-nllUIaAlil1K0BMM IIOKPOBOM, 680 At; 6 - AOnllHa 
p. 6. Xanarbl, n n c ~ u e ~ ~ ~ u r n b t n  nec c ~ o x o u o - T ~ ~ B ~ I ~ W M  IIOKPOBOLI, 150 .I!; 
C e n e p 11 bl A Y p n n (no 17. JI. T O ~ ~ ~ K O B C K O M ~ ) :  z - copno-~aex~~b l f i  
nonc, enoeo-~enposblfi nec. 650 N ,  c) - nonronhqoab~fi nonc, 6epe308oe 

- .  liprluonecbe. 850 11, e - ronbuonbtfi nonc. ~ a ~ c l ~ l t a n  POCCLIIIL 1080 -11; 

1 - cuexeablnaerunA cner, 2 - uereneablil cller. 3 - ~en~o3ep1~11c~b lA 
c l ~ c r  . 4 - cpcnl~eaep~~wcrWl cner, 5 - ~pynao3eprrltc~MA cner, 6 - my- 
~ ~ I I I I I L I ~ ~  IIHCII. 7 - B ~ T P O B ~ R  LIOCKB, 8 - ~ J I O T B L I A  cncr, 9 - nenmtaR KOP- 

Ka. 10 - ~ H ~ I ~ O B ~ R  KopKa, I1 - ~ i ~ @ n n b r p a q ~ o n n u f i  @ ~ i p ~ i .  12 - nen. 13 -. 
aaaxtiblfi I I ~ I I  ~ o ~ p u l i  C I I C ~ ,  14 - ~ a p ~ n p o B a ~ ~ b l i l  TOpH30llT. 15 - nauel~e-  

H I I C  06be~110ro neca cHera c rny611110ii 

HO n P M M e P H O  B OAMlIaKOBblX IIPMPOAHbIX YCJIOBMR'X. Becbhla XapaKTepell pa3- 
pe3 C H ~ X H O ~  T0JIlU.U B BbICOKO ~ ~ c ~ o J I o x ~ H H o ~ ?  K ~ M ~ H H O ~ ~  POCCbln lP  
(PMC. 34, e ) .  Coneplrre~t~lo arranorusmle paspesbr B ~ T M X  ycnoBMm nonyqeHbI 
N Ha ~ O ; I R P H O M  YpaJle. P0JIb KaMeHHbIX O n O P  B C O X p a H e H U U  HNXHerO pblli- 
nor0 rOPII30HTa B 3TOM CJIyqae O C O ~ ~ H H O  C y u e C T B e H H a .  

0 6 'b,e M H b1 5 B C. HaMhfeHbUIkifi 06l>'2MHblfi BeC (0,03 4 c f i 3 )  11a6310- 
,qae~csr y cnexero crlera, sblnanmero npu  I ~ I T U J I ~ B O ~ ~  norone, a a l i 6 0 . ~ 1 ~ ~ 1 4 ~  
(0,56 e/c,4t8) - y nnomoro c p e n ~ i e s e p ~ ~ c ~ o r o  ceera, nexamero H a  npourno- 
roAHeM @ p ~ e  H a  rny6~1re oKono 9 ( G M P H O B ~ I ~ ~  6acce811 nenHuKa MT.41-1). 
B IlOBepXHOCTHblX TOPMBOHTaX C H ~ X I I O ~ ~  TOJIlUN H ~ M ~ O J I ~ U ~ W ~ ~  06he~1lblk 13eC 
(0,40-0,45 z/c,4t3) NMeIOT CIleXHblC AOCKN N P L I x J I ~ I ~ ~ ,  FIO O T ~ U ~ ~ ~ O U ~ ~ ~ ~ ~ C R  
KohrnaKTHocTbro ~ K . T ~ A K H  sepeH csexwii ~ e ~ e n e ~ b r R  cHer Gapxailo~. B HIM- 
HUX rOPU30HTaX I . I ~ N M ~ ~ - I L U T U ~ ~  06-be~~bl i i  BeC MMeeT ~ . r 1 ~ 6 i l l l ~ b l ~ 1  lilleii. npl-r- 
He60JIbIlIofi TonuuHe crlex{Horo noKpona (M~I- lee  0,5 M )  06'be~llblfi Gec my- 
~ N H H O ~ O  UHeR PZBeH OT 0,12 A0 0,15 2 1 ~ ~ ~ .  

105. 



nocne H a q a n a  T a R H M n  1.i n ~ ( t ) u n b ~ p a u u u  B O A ~ I  c H e r  BMCTPO npespamae-rcn 
R +NPH C M I i O r O ' I H C J I e H I I b I M  J I eARHbIMU I I P o c J I o ~ ~ K ~ M N .  n p k 1  3 T O h I  0 6 ' b e ~ ~ b l k  
sec c H e r a  p e s ~ o  ~ o s p a c ~ a e ~  go 0,55-0,65 e/c,u3, HO B nanb~e f iu re~  B T e s e H n e  
n e p H o n a  T a R H M n  M a n o  w s M e u s l e T c n .  

0 T p a X a l0 IU, a R C:I G C 0 6 H 0 C T b (anb6eao) J IOnepXHOCTN C H e X H Q r O  

lTOKpOBa  3aBUCWT,  K a K  M3BeCTH0 ,  O T  BeJIW'IMI1bI P a A N a U N U ,  BblCOTbI  C O J I H U ~ ,  
c T e n e H N  ~ ~ ~ P H ~ H ~ H H O C T M  N X a p a K T e p a  n o B e p x H o c T W .  H~I IGOJI~UIMMU 31iaqe- 
HMRMH a J I b 6 e A 0  (no 96%) odnanaer o ~ m n a @ o ~ a ~ ~ a ~  B e T p o M ,  r n a n K a n ,  
n o s m  s e p ~ a n b x a ~  n o o e p x s c i c ~ b  s e ~ p o ~ o i i  ~ O C K M .  A n b 6 e ~ o  c n e i r < e B b m a u n I e r o ,  
M e J l K 0 3 e P H N C T O r C  M e T e J l e B O r O  C H e r a  COCTaBJ IReT  0 6 b 1 ~ 1 1 0  OT  75 A 0  85'10, HO 
n J I R  n O B e p X H O C T N ,  I l ~ K p b l ~ o f i  \ qeTeJ l eB l , lM C H e r O h 1  C 6 0 A b L L l P i ~  C O A e p X a H M e k I  
n b I J l e B a T h I X  q a C T U U  r O P H b I X  n O p O A ,  B e J I l l q I l H a  anb6eno C H M X a e T C H  A0 60°/0 .  

i3 nepnon T a n H u n  n p O H c x o A m  n o c T e n e H H o e  s a r p ~ s ~ e ~ n e  n o s e p x l l o c T H  
@ n p H a  M N H e P a J I b H b I M W  N O p r a H M q e C K M M M  rIaCTMIJaMM: OHM B b l T a M B a I O T  Pi3 
T o n q n  a n p ~ a ,  a T a K x e  o c a x n a m T c R  H a  ero n o s e p x H o c T b  ~3 ~03nyxa.  B H a -  
uane  n e p M o n a  T ~ R H ' I I R  ( N I O H ~  - n e p ~ a n  n o n o s u H e  NWJIR) anbGe~o norepx- 
HOCTH 9 N C T O r O  ( P U P H ~  p a B M O  55-50°/0, K KOHIIY T a R H W R  ( B T O P ~ R  llO.lGI3NHa 
~ B ~ Y C T ~ )  O H 0  CHMIKaC3'~CR A 0  45.-4O0/o. 

I ~ P O H W K H O B ~ H M ~  K O ~ O T K O B O J I H O B O R  p a ~ u a u n u  B 

C I i  e X H bI 3 I l  0 K p 0 B M 3 M e P R J I O C b  I T M p a H O M e T p O M  C nJIOCKHM CTeKAOM. Be- 
RMYMHbl ~ P O H M K ~ I O K ~ ~ $ ~  PaAU2UI . IM ( B  % OT J I o I ' J ~ o I ~ ~ H H o ~ ~ )  J I P M B e A e H M  5 
~ a 6 n .  18. M ~ M ~ ~ ~ H N R  n p 0 E O n I l J I M C b  ~ e c ~ o k  1958 r. I I p N  BbICOTe  C O J I H U ~  -. 
25--30". E c n ~  3aBMCMMOCTL 5 e J I M 9 N H b I  ~ ~ O H N K ~ I O ~ ~ ~  pa,QMaLlUN S z  OT no- 
~ o I Q ~ H H o ~ ~  P a A M a u U E i  So kI r.1y611~b1 Z I I p e f i C T a B U T b  B BMAe  

r A e  e - OCI iOBaHMe H a T V p a J l b l - I b I X  ~ o ~ ~ ~ M @ M o B ,  T O  3 H a ' l e H M R  K O ~ ( ~ ) @ W U M ~ H T O U  
3KCTNHKUHM AJIR I lPMBeAeHHLIX B ~ a 6 n u q e  TNIIOB C H e r a  COCTaB.rl5IlOT COOT- 
B e T C T B e H H O  O,I  1; 0,18 M 0,21. ~ T M  p e 3 y . r l b T a T b I  OTAMqaIOTCH O T  p e 3 y J I b T a T O B ,  
n o n y q e H H b r x  r. I(. C y n a ~ ~ e n u . a a e  [277] H a  K a a ~ a s e .  

n p o ~ t i ~ a m q a ~  B Torqy cHera KoporKoeonHoeaa pannaqna, 
% or n o r n o q e ~ ~ o i i  

llpo~rn~atoxqasi 
Tnn cicera rnY6irsa, paAmaqirx, % 

Y~JIoTH~HHM~, cJIa'60 MeTaMOp- 
( P w ~ H ~ o B ~ H H ~ I ~ ~ ,  06'be~~brfi 
eec 0,10 Z!CM~ 

Men~osep~wc~blti, OqeHb nJlOT- 
H M ~ ,  sepxawe 3 cadeeTpo- 
Ban AOCKa C I'JI~AKoR aMpa- 

T e n J 0 I l  p 0 B 0 A H  0 c T b C H e r a M 3 M e p R J I a C b  B C e p e A M H e  3MMbI (RH-  
s a p b  1958 r.), K o r n a  panuaum H e  snme-r H a  T e M n e p a T y p y  B T o n m e  c I i e r a .  
O A H O B ~ ~ M ~ H H O  M3RlepRJICR 0 6 ' b e ~ H b l f i  E e C  C H e r a .  A ~ R  P a C ' I e T O B  K O ~ $ @ U U K -  
e H T O B  T e I l J I O ~ P O B O A H O C T M  C H e r a  B b 1 6 P i p a J I M c b  I l e p M O A b I  J IPOHHKHOBeHUR B 
€ H e r  h lOUHOI '0  I lOTOKa  XOJIOAa .  P a c q e ~  I lpOBOnHJICR HeCKOJlbKMMkI M e T O n a M H ,  
P a C C h l O T P e H H b I M U  B pacore [173], B TOM gMCJIe  M a b I I I J M T Y n H b I M  MeTOAOM, 



M C n O J I b 3 O B a I ~ H b I M  r. AGe;lbcoy n p U  C O 3 A a H U U  UM U ~ B ~ C T H O I ?  @ O P ~ I Y . ' I ~ I  111. 
Ann M e J l K O 3 e p H U C T O r O  C l J e r a  C 0 6 ' b e h f H b l ~  BeCOM 0,42 2 / c M 3  K O ~ @ @ ! ~ U M C H T  
T e ~ J I O ~ p O B O A H O C T U  COCTaEJR.?  0,89X KUA/CM.  CeK ?pad AJIR C p e A H e -  
3 e P H N C T O r O  C H e r a  C O ~ I ~ M H ~ I M  BeCOM 0,37 ~/f.M~--0,51 >(: K a n / C M .  C e K '  . zpad. ~ T U  BeJIUYUHbI B e C b M a  6 n u 3 ~ u  K BeJ IUYUHaM,  n O J l y Y e H H b I M  A J R  COOT- 
BeTCTByIOr r lUX 3 F I a q e ~ k i h  O ~ ~ , ~ M H O ~ O  B e C a  no @ o ~ M ) ' . u ~  r. - 4 6 e n b c a ,  HO 3 H a -  
4 I l T e J l b H O  OTJIUY aI0TC.R O T  Ja l lHbIX ,  n O n Y Y 2 H H b I X  r. I(. C ~ J I ~ K B ~ J I U A ~ ~  h f e T 0 A O M  
M r H O B e H H O r O  kICTO'IHlIKa [277]. 

A n n  o n p e n e n e ~ ~ n  n p e n e n a  ~ J I ~ C T I ! ~ H O C T M  c ~ e r a  ~a 
p a 3 p b1 B I I p M M e H R n C R  M e T O A  r0@@a ki Or?.e~a [86]. HauBonbllra~ B e J I U q U -  
I l a  n p e n e . r l a  n n a c T u s H o c T U  H a  p a 3 p b 1 ~  A n R  o6pasqa, s h ~ n u n e ~ ~ ~ o r o  113 c l i e x -  
H 0 f i  B ~ T P O B O ~ ~  AOCKU, C O C T a B U J l a  600 2 /cM2 ,  q T O  3HaI lUTe. r lhHO n p e B O C X O n l l T  
n p e A e n b H b 1 e  B e J l U ~ U H b l ,  n O J l y q e H I l M e  ~ C $ @ O M  U OTT~HOM AJIH C H e r a  Ha K03b- 

CKOM I lOJ IyOCTPOBe .  n p e f l e n  r~ J I aCTkIYHOCTB AJIR C p e A H e 3 e p H U C T O r O  U h l e n K 0 -  
3 e Q H B C T O r O  C H e r a  C 0 6 ' b e ~ ~ b l ~  BeCOM 0,32-0,38 i?/cM3 COCTaBJ IRn ,  n 0  HallrBh.1 
U 3 M e p e H U R h 1 ,  OT 120 A 0  200 t/cId2, a AJlR  C B e X e B b I n a B U I e r O  YnJ IOTHeHHOTO 
u C B e x e r o  n i e T e n e u o r o  c l l e r a  c O ~ ~ ~ M H ~ I M  B e c o M  donee 0,40 2 / c x 3  - OT 10 
no 50 Z / C A ~ ~ .  O ~ ~ I T ~ I  n p o B o A k i n N c b  n p H  T e M n e p a T y p e  OT -22 no -25". nocne 
H a l I a J I a  T a n H M R  N U H @ U ~ ~ ? ' P ~ ~ U M  IlT)OMCXOAMT I I a p y l l r e l i l 1 e  c ~ R 3 e R  M e X A y  3ep- 
HZIMU @ U P H ~ ,  U BeJ IUYUHa  n p e A e J l a  n n a C T M q H 0 C T M  H a  p a 3 p b I B  p e 3 K O  y M e H b -  
IlIal3TCR, n p M Y e h l  B nOBepXHOCTHOb1  C J O e  O H a  C H U X a e T C f l  A 0  I l y J l n .  B 3 T O T  
T l e p U O A  B C H e X H O M  n O K p O B e  3 1 l a q U ~ e J I b ~ o f i  TOJIrrlUHbI, n p U  y K n 0 H a X  I l O B e p X -  
H ~ C T N  6onee 15" 0 6 p a 3 y r o ~ c ~  T p e u M H b I .  I(  TOM^ x e  n e p u o A y  n p u y p o Y e H o  
~ C l L J l e H M e  J I a ~ U H 1 l 0 8  f i eRTeJ IbHOCTU.  

l l p e n e n  n n a c T x s H o c T u  c H e r a  H a  ~ 3 r n 6  onpeAennncn H a  
oepassax c H e r a ,  ~b rpe3aa~b1x  B nune n p R M o y r o n b H o r o  napanne.?enunena. 
H a r p y s ~ a  I l p U K J I a A b I B a J I a C b  K c p e ~ ~ e f i  JIUHMll o6passa, J l eXar r l e I 'O  K O H U a M U  

H a  onopax. B e n ~ s U H a  npenena n n a c T w w o c T u  H a  113ruG o n p e n e n n n a c b  no 
f b o p ~ y n e  

r A e  Onp - n p e A e n  n n a c T U s 1 i o c T I . i  c H e r a  H a  u3rw6; 1 - A n M H a  o6pasua C H e r a ,  
B ~ I ~ ~ ~ ~ H H O I - o  B B m e  n p f l h l n y r o n b s o r o  napannenenunena; 6 - u l u p u H a  c6. 
pasua csera; h - B ~ I C O T ~  o6pasua caera; P - ~ l a r p y s ~ a ,  n p u n o x e H H a R  
K c ~ ~ A H ~ R  JIUHUB.  

ripener nracrnrnocru cnera Ha ti3rn6 
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BeIlleCTBa.   TOT K O ~ @ @ N U M ~ ~ I T  OnpeAeJlRnCR H a  obpaasax, n 0 ~ 0 6 p a ~ H b l ~  Ta-  
KMM 06pa3oh1, YTO CKOPOCTb 1IX nporu6a IlOa A ~ ~ ~ C T B I ~ ~ M  C O ~ C T B ~ H H O I ' O  BeCa 
6brna 11.e31rasu~enb~oii. no cpe~aei i  nuIIuu K 0 6 p a 3 u a ~ ,  Kah u B npeAbIayrUeM 
OnbrTe, npuKnanblnanacb r ~ a r p y s ~ a  B ~ J I ~ I Y M H o R  P<2 bh2~np/31. B e n u ~ r u ~ a  
nporw6a z sepes cuc-rehly ~ J I O K O B  nepejaBanPcb H a  6apaBa1r cnhionucua. 
C K O P O C T ~  nporu6a onpenennnacb Ann ncpuoaa cTaUu9lI.apl3oro nporw6a 
(dzldt =const). Y O ~ @ @ U U U ~ H T  BRBKOCTM OnpeAeJlReTC5i no @oph?yJIa~ 

~ 1 3  
r) = 

dz 
(111.3) 

48bhS - 
d z 

B cnyqae, Korna K O H U ~ I  o6passa npuMopoxeI4bi K onopaht, 11 

11 := ~ 1 3  

dz 
(111.4) 

12bh3 - 
d t  

B c ~ y q a e ,  KorAa K O H U ~ I  o6pasua C B O ~ O ~ H ~ I .  3necb: P ( B  d ~ ) ;  b, h, I ,  z 
( B  CM) ; t ( B C ~ K )  ; r) ( B  d ~ .  c~ 'K/cM~) .  

I~au60.rlbmuii K O ~ @ @ U I ~ I I ~ I ~ T  Bn3KOCTU 6bin n0JIyqeH AJIFI oGp23ria Cl)e,7Iie- 
3ePI.IHCTOTO nJIOTIiOT0 CHera C p a 3 ~ ~ ~ 0 f i  B ~ ~ T N K ~ J ~ H O ~  T ~ K C T Y P O ~ ~ .  npU  06%- 
e M H O M  BeCe CHera 0,407 z/cM3 K O ~ @ @ M U N ~ H T  BR3KOCTW r) P a B H R J I C R  1 X l o t 3  123.  
B TO Xe B p e M R  BeTpOBaR ,TGCKa C 06'be!vl~b1hf BeCOhl 0,456 d / C ~ f ~  nporu6anacb 
3MarINTeJlbIIO 6bic~pee, ki A J R  Hee ~ = 0 , 8 .  l o 1 *  n3, T. e. Ha n O p R n O K  MeHbUe. 

C o ~ ~ e ~ a ~ u e  BLICOKUX B ~ J I U ~ ~ H  npenena nnacTuwocTu Ha paspbin 11 OTHOCH- 

TeJlbHO n01 . I~~e1 i~0f i  BR3KOCTM Y BeTPOBbIX. AOCOK Pi MenK03epllMCTOrO n.?OT- 

1101-0 crrera cnoco6c . r~ye~  TOMY, YTO cIrer ~ T O ~ O  Tuna  HaxoiluTcn B COCTORFIUU 
3aMeTHOTO nCeBnOBR3KOI?O lell€'HkiSI. ~ P M  3TOM pa3PbIBbI I4 J1aBM:ibI 3llh10h 

o6brs~o Ire O ~ P ~ ~ Y I O T C R .  3~1110fi JlaBUHbI O ~ P ~ ~ Y I O T C R  6onb~uei1 lIaCTL10 I43 

cnon pbrxnoro 3ieTenenoro ctlera. 

Y n n o ~ ~ ~ e ~ w e  c t l e r a  n o n  n e i i c ~ o r ~ e h l  ~ r l r o s e ~ ~ o i i  Iia- 

r p y 3 K u u3yqanoc~ B npaKTwiecKohf acneme u c~nsb i~a .~ocr ,  c Bonpocobr 
IIPOXOAMMOCTN c H ~ J ~ < H o ~ ~  I[eJlNlIbI T P a K T O P a M N .  Mshrep~aac t ,  TO.lIJlt1II.a N 06%- 

e~lrblk  BeC CHera B KO.!lee TptlKTOpa C-80 ( h ~ ,  YK) ki PRAOhl C lieti ( / I , ,  ~ c )  
I IPM pa3~0ii  T O J I W I I H ~  u ' runax csera. P e s y n b ~ a ~ b r  TaKux ~ 3 ~ e p e ~ u i i  npune-  
n e ~ h ~  B ~ a 6 n .  20. I211u11nn cpeniiuti 06-be~rlb1ii Bec cHera I? Kojlec TpaKTopa 

T a 6 n l r u a  20 

Tonqnna n 06be~tlbIii Bec cnera B nonee TpaKTopa C-80 ti owono nee 

X ~ ~ ~ K T ~ ~ I ~ C T I I K ~  ~ l l ~ ~ l l O h k  
TOJIULH 

/I,, CM 'K. Ah=hc-h,, 
~ i 1 c ' c ~ ~ 2 ~ N ~ ~  I ~ / C M ~ I  

Kpy~1103ep~n~~blf i  pblxnblh clrer 
M € ! J I K o ~ ~ ~ ~ ~ U C T ~ I ~  ~ J I ~ ~ t l b l h ,  BHn3Y- 
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anpe.le, a B npenropbnx n o n ~ p r ~ o r o  Ypana - B h i a e  -. llalrane HJOHR. B pail- 
O H a X  C M a . r l O M O 4 H b l M  C I l e X H b f M  n O K P O B O M  6 0 J I b ~ l a R  q a C T b  C H e T a ,  a H e p e a K O  
U B e C b  C H e r  CXOAWT 20 H a Y a J I a  MHTeHCUBHOrO T a R H U R  BO B p e M R  c n a 6 b l x  OTTe*  
rtenefi u B c n e n c T n w e  u c n a p e H u R .  B ropax, B S ~ B U C U M O C T U  OT B L I C O T ~ I  h f e c T a ,  
H a q a J I O  T a R t I N R  C M e U ? e T C f l  H a  donee n O 3 A H K e  CPOKII ;  UHTeHCPIBHOe T a R I l U e ,  
C B R 3 a H H O e ,  K a K  n p a B U J I 0 ,  C B T 0 p X e H U e h . r  B p a f i 0 ~  T e n J I b I X  BO3nYUIHbIX AlaCC, 
O X B a T b I B a e T  C p a 3 Y  B C e  BbICOTHbIe  n O R C a .  



B n e ~ a 6 p e  6 o n b m a ~  YacTb T O ~ U M  c o c ~ o u ~  y x e  u3 c p e n ~ e 3 e p ~ ~ c ~ o r o  
N K P Y I I H O ~ ~ P H U C T O ~ O '  CHera. B RIlBape n0FIBJIFIeTCFI I'OPN30NT ~ J I ~ ~ N H H O ~ O  
HHeR,  X O p O ~ O  ~ ~ M ~ T H O R  CTaHOBUTCR BeTBNCTaR UeJlTNKaJlbHan TeKCTypa 
~ p y n ~ o 3 e p ~ u c ~ o r o  H c p e n r r e 3 e p ~ ~ c ~ o r o  ceera. 06'be~Hblfi Bec cHera yse.lw- 
YIlBaeTCR OT 0,2 B Ha.la.le 3MMbI A0 0,4 L ? / c M ~  B CepeANHe 3NMbI N OCTaeTCR 

Pnc.  39. M s v e ~ e r i a e  c ~ p a ~ n r p a @ ~ n  cr iexnou To. lun Ha .lenHnKe ,UTAH 3nhroii 1958!59 1.. 

HeN3bleHHbIM RCIO BTOPYIO n O J O B N H y  3UMbI. B anpeJle, K a K  PpaBNJIO, IIpOIlCXCl* 
ANT 6b1c~poe noBbrmeIrwe ~ e i ~ n e p a ~ y p b ~  nosayxa M cHera. Bo s p e m  omene- 
.qeii B ~ e p x ~ e i i  YacTu caex~joii T O J U I ~  06pa3yro~cn nenHIlbre npoc,~oih~h. 
I3 m e ,  nocne nepuoro xte 3 ~ a s ~ ~ e n b w o r o  noTenneHurr, Bcn Tonrua cHera 
R TeqeHne H ~ C K O J I I ~ K N X  CYTOK nponMTmaeTcR Tanon anti ~ a n o f i  14 noxneBoH 
B020fi. n p N  3TOhI KpMCTaJIJIbI M Y ~ H H H O ~ O  MIien TepRlOT (~)OP;\IY, OKPYmFIlOT- 
CFI M npeBpaLualoTcR B 06b1~~bIe  @ N P I I O B ~ I ~  3 e p ~ a .  Houbre RO.~ I~ I , I  xonoaa 
npOl.ll.iKa10T 11erny60~0, TaK K a K  OCHOBIJaFI YaCTb nOTOKa XO.ilOAa NneT H a  
3aMOpaIKllBaHlie ~a.rl9fi BOnbl B CHeTe, I<OJIN9eCTBO K O T O P O ~ ~  R BepXHeM er0 
cnoe cocTannneT 10°/0 w Go;~ee. B npouecce TanHMR cller BO ~ c e i i  Tonule npe- 
EpaUaeTCFI B O A H O P O A H ~ I ~ ~  M I I @ U ~ ~ T ~ ~ U M O H H L ~ ~  ( ~ N P I I .  

T e ~ r n e p a , r y p ~ ~ ~ r i i  pexuM M CTpyKTypa CIlexIIoro noKposa B npenenax 
naxe  1le6onbluoro p a i i o ~ a  cyl~ecTneliI1o u 3 ~ e ~ n r o ~ c r i  13 3a~11cuh1oc~1.1 OT 
xapamepa nonc~una1oae8 nouepxsocTu H ~onrnl.r~ibr noKpona. Ha 3a5ono- 
;leHLIbrx yYacTKax aonulr nor; CHBXHMM IIOKPOBOM T O J I U ~ N I I O ~ ~  B 1 .?I ncIo 
3Ull)r COXpaHReTCFI  ~eMllep&Tppa' OKOJIO Ilynn. r 0 ~ ~ 3 0 1 - 1 ~  I ' J ~ Y ~ I I H I ~ O T O  N I I e H ,  
o6pa30na~muiicn B Hallane 3tiML1, UOCTHIaeT K UeClle HeCItO.XLKMX ACCF1TKO.S 

C ~ I ~ T N M ~ T ~ O B .  Hau6onee xonon~on nonc~unaro~seii  nosepxHocTLIo c Hau- 
Mel lLUIMM 3anaCOM BOJlLI OCeHbIr) nBJneTCfl .rlen B 30HaX a6~lflllNN oTeAIIkIhOB, 
~ O ~ T O M ~  TeMnepaTypa noA crrerohf Ija .neAIIMKax IjIt>tce, seAq Ira nolIue npM 
~ o i i  x e  TonurMrIe c!re>rctIoro noKpona. 

Ha puc. 39 no~a3nritr M ~ M ~ H ~ H M ~  C T P Y K T Y ~ M  N 06-be~'i110ro Beca cHera 
B ~3b1~0130fi 4aCTM nefiH11Ica MrAH ~ M M O ~  1958/59 r. B Il3qa;re 314MLI hlR.70- 



R ~ O U I H ~ I ~ ~  ~ ~ e X H b 1 f i  E O K p O B  CHJlbHO & H @ @ ~ ~ ~ H U H ~ O B ~ H  H a  n p H M e p H 0  P a B H b I e  

no T O J I I 4 H H e  CTPYKTJ'PHbIe TOPU3OHTbI .  n0cJIe OTTeIIe.lU, l l h i e ~ l 1 1 e f i  MeCTO B 
O K T R ~ ~ ~  1958 r., B C H ~ ~ K H O ~ ~  T O J I W e  06pasoaanucb J l e n R H h l e  I I p o c J I o f i ~ t r  B 
40-50 cfi OT n o s e p x H o c T u  nbna. B n a n b ~ e f i m e ~ ,  n o c T e n e H H o  F ~ ~ ~ ~ I X J I R R C ~ ,  

o ~ r i  n p e B p a T u n u c b  B @ u p ~ o n b r e  K O ~ K H ,  a B @enpane 1959 r. cranu nosru 
I l e p a 3 n H q H M b I  C p e A M  3 e p e H  K P Y I I H 0 3 e P H H C T O r O  @ N P H N ~ M P O R ~ ~ I I I O ~ O  C H e r a .  
B ~ e p x ~ e i i  s a c T u  paspesa n p o u c x o n u T  H a K o n n e H k i e  n p e u M y u r e c T R e H H o  a l e T e -  
. ? e B o r o ,  pexe c s e x e B b r n a s m e r o  csera, K O T O P ~ I R  B n a n b ~ e A m e ~  A O B O J I ~ H O  
B ~ I C T P O  n p e B p a I 4 a e T C R  B ~ e J l K 0 3 e p ~ F i c ~ b 1 f i  @ H ~ H H ~ U ~ O B ~ H F I ~ I ! ~  C I l e r ,  H 3  no- 
B e P X H O C T H O r O  CJIOR 3TOl-0  C H e r a  N H O r A a  @ O P M U P Y ~ T C R  B e T p O B a R  n O C K a .  
B C J I ~ A C T B H ~  TOTO, 9 T O  TOJILUHHa C H e r a  B 3 T O M  M e C T e  6dnbury10 s a C T b  3 H M b I  
c o c T a s n R n a  o K o n o  2 M u, c n e n o s a T e n b H o ,  r p a n u e H T b 1  T e M n e p a T y p b r  c H e r a  u 
B J I a X H O C T U  B O 3 H y X a  B C H e r e  6b1nu 3 H a 9 l l T e n b H b 1 ,  n p O U e C C b I  M ~ T ~ M O P @ H ~ ~ ~ M N  
C H ~ X H O ~  TOJlI4Pi B O  B T O ~ O R  IIOJIOBHHe 3 U M b I  I IpMBeJ IN  K ~ 0 5 l B J e H k i I O  MOlUdbIX  
r O P H 3 O H T O B  C p e A H e 3 e p I I H C T O r O  H K P Y n H 0 3 e p H H C T O r O  CHeI'a M HeKOTOPOMY UX 
paspbrxne~w~o. B TO x e  B p e M R  H o B o e  H a p a u l u s a H H e  C H ~ X H O I U I  TOJIUM no 3- 
3,s M nOBbICMJI0 A a B J I e H M e  H a  H M X H M e  p a 3 p b I X J I e H H b I e  CJIOH H B b 1 3 B a n O  OCe-  
A a H N e  N y n J l O T H e I I N e  C H e r a  3a C s e T  K O M ~ ~ K T H O ~ ~  YI<JIanICII 3 e p e l I  @ U P H E ~ U -  
P O B a H H O T O  C H e r a  H N X H B X  TOPU30HTOB.  

Ann B l I R C H e H U R  BeJIN9WHbI I l p O C a n K B  H YnJ IOTHeHl IR  P H e r a  I lOA ~ e d i t i ' R 1 1 e ~  
T R X e C T H  B b I U l e J I e ~ a l U I i X  CJIOeB 6b1n I T p O A e J I a H  OnbIT :  Y W C T O K  ~ O B I I O U  no- 
B e p x a o c T u  c H e r a  H a  c ~ o ~ o ~ o i i  n n o q a n K e ,  me T o n I q u H a  c H e r a  H e s H a s u -  

T e J I b H O  K O J I ~ ~ J ~ T C ~  O T  M e C T a  K M e C T y ,  G b ~ n  3 a M a p K U p O B a I I  I ~ J C ~ I I I K O ~  0Pr;lI:H- 
' I e C K O r O  K p a C H T e J I R  ( M ~ T M J I - P O T ) .  ~ P M  f l O C J I e n y I O U e M  O T p h I B a l I M H  ;;~YP<)CB 
M ~ P K N P O B ~ H H ~ I ~ ~  CJIOA Y A a B a J I O C b  O ~ H ~ P Y X ~ C N T ~  BnJ IOTb  a0 H a s a J a  k iHreIICHB- 
H O r O  T a R H N R .  Ha PUC.  39 n O J I O X e H P i e  M a p K l l p O B a H H O r O  i O p ! i 3 O H T a  ~ 6 0 3 ~ a -  
q e H 0  C T p e J I K a M H .  O n b l ~  n O K a 3 b I B a e T ,  9 T O  npli T O J l U H H e  C H e P a  6c~iee 2 A 
y n n o T H e H u e  c H e r a  non A a R n e H u e M  u r p a e T  s e c b M a  6onbruyro ponb B I~)OPIMKPO- 
B a I l N l i  0 6 7 3 e ~ ~ 0 r 0  B e C a  C H e r R .   TO O~CTORTCJI~CTBO 6 y g e ~  i i aM11  k C I I O J I b 3 0 -  

B a H o  B ~ a n b ~ e f i n r e ~  npu  n o c T p o e H u u  S~BI . ICUMOCTW B o n o s a n a c a  (JT TO:IUWH~I 
c H e r a  H a  n e n H u K a x .  

B u m H e  nocne H a s a n a  T a R H u R  c H e r  npeapawae?.cn B o n s ~ ~ ~ o . ~ ~ b r i i  HH- 
@ N . J I ~ T ~ ~ U N O H H ~ I ~ ~  @NPH.  ~ O ~ B J I R ~ T C R  6onbmoe KOnHt IeCTBO Jlt?ARHbIX np0- 
CJIOeK (a0 10 CM T O J I ~ H H ~ I )  B B N A e  nJIOCKNX n W H 3  TO.~IUIUHOR A 0  10 CM. Me- 
C T a M H  H a  C T e I l K a X  pa3pe3a 6 b l ~ a I O ~  XOPOLLIO 3 a M e T H b I  BepTHKa . ' I b I i l de  <(BIIYT- 
P H C H e X H b I e  COCyJIbKH>) - J I e n R H b I e  Tens H e n p a ~ k i J I b H o r ' i  $ O ~ M L I ,  R b I r H H Y T b I e  
C B e p X y  BHN3.  H a n u w e  n o n o 6 ~ b 1 x  JIef lRHbIX T e n  B C H ~ X H O ~  TOJIQe RB.1Re?.Cn 
n O K a 3 a T e n b C T B O M  TOTO, 9 T O  T a J I a S I  ( M  n 0 X n e ~ a R )  BO,qa B l i a r l a n e  T a R M M n  
@ u J I ~ T ~ ~ ~ T c R  H e  C n n O U I H b l M  @POHTOM, a O T n e J I b H b I M M  K a H a J l a M I * .  A O ~ A R  A0 
y n n o T H e H H o r o  cnon csera, D o n a  p a C T e K a e ? . c n  no H e M y  w, u c n o n r a y ~  sanac 
xonona s b I m e -  u H u x e n e x a u u x  c n o e B  csera c o T p u q a T e n b H I m u  T e M r i e p a -  
T y p a M u ,  o6pa3ye~  nenmyro n u ~ s y .  B ~ ~ u x ~ e i i  9 a c T u  paspe3a n e n a r i b l e  JINHSLI 

B C T p e Y a I O T C R  6onee T e n K O  ti, H a K O H e U ,  COBCeM k iC9e3a IOT.  IITO O ~ % H C H R ~ T C R  
M a n b I M  3 a n a c o ~  xonoaa B were. Ha n o s e p x H o c T u  c T a p o r o  nbna ~ i n p a c ~ a e ~  
cnofi U H @ N J I ~ T P ~ ~ H O H H O - K O H X ~ J I F ~ ~ U O H H O ~ O  JbAa 3a C W T  3 a I ' I a C a  XOJJOAa B 
T e n e  n e f i I i n K a .  3 ~ u  n p o u e c c b 1 ,  K a K  u p e x u M  T a m i n n  c H e r a ,  6 y n y ~  l l d n p o 6 ~ e e  

P a C C M O T p e H b I  H H X e .  

B r O p a X  KOJIUseCTBO B b I n a n a I O U H X  li OTJ IOXeHHLIX I ' B C P n b I X  0 :aAI<OU pat- 
I l p e n e J I R e T C R  B e C l M a  H e p a B H O M e p H O .  H ~ ~ ~ B H O M ~ ~ H O C T ~  p a C n p e A e J I e H I 1 R  B 0 3 -  
p a c T a e T  c y n e n u a e H u e M  p a c s n e H e H H o c T u  p e n b e a a  u c ~ o p o c ~ u  serpa. Onpe- 
R e n e H u e  O C H O B H ~ I X  reorpa@usec~ux ~ ~ K O I I O M ~ ~ H O C T ~ A  p a c n p e n e n e H u n  c H e -  
r O 3 a n a C O B  B YCJIOBMRX r O p  3 a B I l C H T  B 3 ~ a s M ~ e J I h H o f i  C T e n e H A  O T  hfeTOnkiI<l i  Fix 
N ~ M ~ P ~ H N R .  



, HaLLlU  H C C J I e n O B a H U R  n O K a 3 a J I U ,  YTO O A H O ~ ~  H 3  OCI.IOBHb1.Y n P N q M H  O U . I U ~ K M  
N 3 M e p e H N R  T B e P A b l X  O C a A K O B  OCaAKOMePOhf  HBJIReTCR H e I I a P a . T J I e J b H O C T L  I IPU-  
e ~ ~ 0 f i  I IOBepXHOCTH npu6opa H J I u ~ l i f i  T O K a  B O 3 A y X a  [307]. o r u u 6 ~ a  I 3 0 3 p a -  
C T a e T  C Y B e J l H Y e H H e h l  c ~ ~ A H ~ B ~ B ~ U I ~ H H O ~ ~  no O C a A K a M  CKOP0CTI.I U e T P R  

r A e  Ui - CKOpOCTb  B e T p a  ( c p e n a R R  3a nepuon); Xi - O C a A K U  3 d  3TOT Xe 
n e p H o A .  

H a n p u h f e p ,  o c a A K o l w e p  6 b r n  pacnonomea H a  n n a T o  MrAH I!a a K n o I l e  
K P Y T N ~ H O R  6'. B e T e p  npu  c H e r o n a n a x  n o w u  B c e r L i a  6 b l n  H a l I p a s n e H  ~ 1 r r r 3  no 
CKJIOIIY N B e n u s u H a  ucp C o c T a B l I n a  3a B H M Y  1958159 r. 10 ~ lce tc .  C ~ M M ~  

T B e p A b I X  O C a A K O B  no O C a f l K o h f e p y  3a 3MMY 6 b 1 n a  1200 M M ,  a C P ~ A H H ~ ~  BO, l03 i l -  
r I a C  B C H e X H O M  n O K p O B e  B p a R o ~ e  O C a A K O M e p a  (C Y q e T O M  YYaCTKOB HaLl)rEn 
H C A Y B a  ~ ~ 3 e r a )  C O C T a B U n  J lMII lb  520 MM. 

n 0 J I y q e E I ~ b l e  K a K .  T e O p e T H Y e C K U ,  T a K  M 3 K C I I e p H M e H T a 3 b H O  B e ~ l . I s U H b I  no- 
r p e l ~ l l o c ~ e f i  M 3 M e p e l l M n  T B e p n b I X  O C a A K O B  O C a A K O M e p O M  n p U  B e T p e  3 a C T a B -  
Jl,910T C 60nb~10fi O C T O p O X H O C T b I O  OTHOCIlTbCR K B e J l W q U H a M ,  M 3 M e p e A H b l M  
~ T M M  M e T o n o M .  Ecnu o c a n K o M e p  pacnonoxen.naxe H a  n o n o r o h 1  c K n o H e  un1.i 
B ~ . T ~ I ~ U  O T  CKJIOHa,  T O  er0 A a H H b I e ,  B e p O R T l l O ,  H e  M O r Y T  XOTR 6 b 1  I I P M h l e P I l O  

O X a p a K T e p H 3 0 B a T b  C H e X H O C T L  p a f i 0 F l a .  Bonosanac B C H e X H O M  n O K p O B e ,  O n p e -  
p , e ; l e ~ ~ b ~ n  IIO IIOCTORHHbIM C H e r O M e P H b I M  p e f i ~ a ~ ,  K O T O P b I e  paCIIOJIO>r<eHbI  
H a  h e 6 0 J I b l l J 0 ~  Y s a C T K e ,  B y C n O B H R X  n 0 n R p 1 i 0 r 0  YpaJla 3 a B l l C H T  OT KOJIH- 
l r e C T B a  O C a n K O B  H CKOPOCTM B e T p a .   TOT M e T O A  A a e T  X O P O U I I l e  p e 3 y J I b T a T b 1 ,  
e C . M  CTaBMTCR 3 a A a Y a  H3YYCIIMR p e X k i M a  M M ~ K c M M ~ ~ ~ H o ~ ~  BeJ IHqk iHbI  C H e r O -  
H a i < O n n e H u R  H a  CpaBHLlTeJ ILHO H ~ ~ O J I ~ U I O M  Y Y a C T K e .  n a ~ b  Xe X a p a K T e i I M C -  
TZII<Y p a c r r p e n e n e H u R  c ~ e r o 3 a n a c o ~  no ~ c e i i  usysae~oi i  T e p p u T o p M u ,  NCIIOZIL- 
3 Y R  3 T O T  MeTOA,  H e  n P e A C T a B J I R e T C 5 I  B 0 3 M O X H b I M .  . 

OCHOBH~IM MeTOAOM AJIR ~ a ~ 0 f i  X a p a K T e p M C T u K H  6 ~ 1 n  u36pa11 M e T O A  
M a p U I p y T H b I X  C H e r O M e p H b l X  C'beMOK, B O  l 3 p e M R  KOTOPblX  U 3 M e p R J l a C L  TOwT4M11a 
C I I e r a  (qepe3 50 M )  U ero 0 6 ' b e ~ ~ b I f i  B e C  ( Y e p e 3  2 KM). M ~ M ~ P ~ I I N R  C H e X H O r O  
I I O K p O B a  ~ o J I R ~ H o - Y ~ ~ J I ~ c K o ~ ~  3 ~ c I I e n ~ L t u e f i  M H C T M T Y T ~  I ' ~ o I ' P ~ ( ~ ) M M  AH 
CCCP 6b1nu nposeneribr B H a s a n e  M a R  1960 u 1961 rr. no r u u p o ~ ~ o ~ y  npo- 
ct,wnlo sepes n o n ~ p ~ b ~ i i  Ypan (p .  EoAL~-LLIoP - 03. K ~ ~ L - T L I  - mepa 
M. u 6. Xana~a-K)ra~-J Iop  - p. E. X a n a ~ a ) .  M s ~ e p e ~ u ~  senucb no n ~ y  no- 
n m ,  H a  c K n o H a x  I? o K p y x a l o u u x  A o n u H b I  n n a T o .  B 6accefi~e B e p x F I e r o  T e s e -  
HUR P. 6. X a ~ a ~ a  n o n p o 6 1 1 b l e  N ~ M ~ ~ ~ H N R  ~ P O B O A U J I W C ~  T ~ K X ~  ~a P R A e  neZF l I4 -  
KOB, B ~ ~ ~ J I ~ A H N K O B ~ I X  K a p a x ,  H a  n n o c K u x  n n a T o ,  pacnonoxerwbrx s a  p a 3 ~ b 1 x  
B b I c o T a x .  B 1957 r. c l f e r o c x e M K a  6brna n p o s e n e H a  B p a i i o ~ e  M e r e o c T a H s u u  
Paii-M3 (-6acceR~ p. Co6b). B K o H u e  a n p e n R  1958 r. 6b1na n p o B e A e e a  c H e r o -  
M e p H a R  C M M K a  no M a p U I p y T y  O T  M e T e O C T a H U U H  6. X a ~ a ~ a  H a  lor qepe3 6ac- 
c e k ~ b 1  p e K  Xap6eii u C o 6 ~  no noc. ~ ~ ~ ~ L I T H ~ H I - U .  B 1960 r. u 3 ~ e p e 1 1 u ~  c l l e r a  
n p o P o n I l n u c b  T a K x e  B 6 a c c e i i H e  p. M. W y s b ~  ( n e n l ~ u ~  Mr!J 1.1 ero o 1 c p c l c ~ -  
HOCTII) . 

LI.JIR o u e H K u  n p u ' r o ~ ~ o c ~ u  A a H H b I x  o B e n u s u I I a x  ~ o ~ o 3 a n a c a  B C l l e iK i Ioh f  
I l O K p O B e ,  I lOJ IyYeHHblX  P a 3 H b I M M  M e T O A a M I l  B B ~ P x H ~ I " ~  Y a C T H  Baccei i~a p. 5. 
X a n a ~ a ,  6 b 1 n o  npous~ener~o c p a m e w e  ux c B e n n s u H a M u  T a n o r o  c T o K a  YT 
( ~ a 6 n .  21). 

pi3 ~ a 6 J I u U b 1  BUAHO, rlTO n a H H b l e  IT0 T B e p A b I M  O C a A K a M ,  I l O n y q e F I l ~ l d e  
O C a A J < O M e p O M  T P ~ T ~ R K O B ~  M no IIOCTORHHbIM p e f i ~ a ~  H a  M e T e O C T a H U U A  
5. X a ~ a T a ,  3 H a q H T e J I b H O  H U X e  B e J I H q l l H  TaJIOI-0 C T O K a  C Baccefi~a, T a K  K a K  
M e T e O C T a H U M R  P a C n O z l O X e H a  B I I O H M X ~ H H O ~ ~  M ~ J I O C H ~ X H O ~ ~  B O C T O ~ H O ~ ~  Y a C T R  



6acceiiaa. nepexo~llb1e h'03@@~4FieH~bl OT OCaAKOB K CTOKY YT/X (((I;~>I<P 
UUecsI K O ~ @ @ M U U ~ H T ~ I  CTOKD) UMeIOT AOBOnbNO Y C T O ~ ~ ~ I N B Y I O  BeJIII'IIiFIY. 
M a ~ c u ~ a n b ~ o e  OTKJIOHeHHe OT CpeAHerO B ~ a a 6 o n e e  BeTpeHylO 3 U M Y  19591 
GO r. cocTaBuno +26O/0. A ~ l a n o r u s ~ b ~ e  nepexonlme K O ~ ( ~ ) + I I U I X ~ ~ I T ~ I  YT/q 

KO~ICGJIIOTCR 3Ha'lNTeJlbHO CIUIbHee. M ~ K C U M ~ J I ~ I I O ~  OTKJIOHeHMe, ria6nlonas- 
rueecn T a m e  s u ~ o i i  1959/60 r., cocTasuno +40°/~.  B e n u s ~ ~ a  c~eroaanacon 
B AOnNHe JIeAHUKa 06pysesa OTJlHYaeTCR OT BeJIHsliHl~I.TanOr0 CTOKa YT Ire 
donee seM IIa 1O0/0, T. e. HaxoAuTcR B npeaenax TOYIIOCTH B ~ I ~ U C J I ~ H U F ~ .  Be- 
J I I I ~ H H ~ I  Y T. 

n p u  rlepeceseHuu I l o n ~ p ~ o r o  Ypana c sanana rja UOCTOK B ~ C H O R  11aGn1o- 
naeTcR pa3;nuyue B xapamepe n a ~ n r u a a ~ a  cHexHoro noKposa. E c n ~  B aa4 
nanllofi 9aCTN x p e 6 ~ a  CHerOM nOKpbIT0 nOYTZI BCe BMAHMOe ~ P O C T ~ ~ H C T J O  3a 
IICl<JllOYeHI.leM H ~ ~ O J I ~ U I U Y  YsaCTKOB ~ a u 6 o n e e  KPYTbIX CKJICHOB, TO B BOCTO1I- 
13oR saCTM C H ~ X H ~ I ~ ~  IlOKpOB paCnpOCTpaHeH B BMAe nRTeH (3aIIaa~Hb1, OCTpO- 
Ba JeCa H K Y C T ~ ~ H U K ~ )  U IIOJIOC (yIUeJIbR, 6 0 ~ 0 3 ~ b 1  Ha C K J I O H ~ X ) .   TO O~)I>>IC-  

IIRCTCR I J c ~ I I ~ ~ ~ B T ~ J I L H o ~ ~  TOJIUMHOR (20-30 C M )  U MaJbIM 06'beMHbl~ BeCOAZ 
(0,2 2/cht3) CHeXHOro HOKpOBa s e c ~ o i i  B B O C T O Y H O ~ ~  9aCTI.1 x p e 6 ~ a .  B TC?'-le- 
Hue anpenn - nepn~i i  nonoBuHbr Marr  TOT cHer ucnapneTcn u TaeT. Tanarr 
Boaa Ila nosne a a ~ e p s a e ~  s o6pa3ye~ B ~ u ~ p o s a n a n u ~ a x  JIUHBLI nbna, ne 
naro~uue cToKa. 

B CBR3M C TeM, 9TO HaLUW CIlerOMepHbIe pa60~b1 IlpOBOnIlJIIiCb B lfa4ahe 
Man, Anrr onpeAeneHun ~onosanaca B O C T O ~ H O ~ ~ ,  h l a n o c ~ e x ~ o i i  gacTu x p e 6 ~ a  
no~pe60Banocb BneAeHue nonpaaoK. H c n a p e ~ u e  cHera paccsmbIsanocb no 
3~r IUp~r le~ l t0k  +oph~yne, n p u s e n e ~ ~ o i i  B p a 6 o ~ e  [175], a cTausaHue -- no 
KonusecTny nbna, 06pa30nasrueroc~ Ha nosse. T ~ K ,  B ~ C H O ~ ~  1960 r. 3 ~ a  c y ~ -  
MapHaR nonpama cocTasnnna oKono 50 ~ l r t  B cnoe BOW. B sanan~oi i ,  c u m  
HO s a c ~ e x e ~ ~ o i i  sac-ru x p e 6 ~ a  no s p e m  paHHux o ~ ~ e n e n e j i  Tanan Bona 3a- 
~ e p s a e ~  B Tonwe cHera, 0 6 p a 3 ~ ~  nenmble npocnoii~u: Konusecrno sonbr 
y s u r b ~ ~ a n o c b  MexaIiusecKu npu u s ~ e p e ~ u r r x  0 6 ' b e ~ ~ o r o  seca crrera; BBOAU- 
nacb nonpama Ha BenusuHy ucnapeHun clrera, KoTopan CocTaBnRna ~ e c ~ o n b -  
KO IIPOUeHTOB OT BeJlUYUHbI BOA03anaCa B CHeXHOM IlOKPOBe. 

B ~ a 6 n .  22 npUBeAeHb1 AaHHble 0 CHeXHOhl nOKpOBe no lrrUPOTHOMy np0- 
Qunm sepes non~pHb1ii Ypan, nonyserlsb~e B p e 3 y n b ~ a ~ e  c~rero~epeoir  cleM- 
K U  B KOHue anpeJIR - Hasane MaR 1960 H 1961 rr. PesyJIbTa~b1 OCpeAHelIbr 
IIO KPYnllbIM YYaCTKaM, rIT0 B OCHOBHOM YCTpaHReT BnHRHMe MUKpOKJIUblaTa 
Ha ushreaeaun caerosanacos. n p u s e n e ~ ~ l b l e  B ~ a 6 n u u e  naHIrbre xapawepu- 
3YIOT MaKCUManbHOe CH€!rOHFil<OllJIeHUe 3a MaJIOCHeXHyIO 3UMJr 1959160 r. Ei 
3a CpenHIOIO IT0 CHeXHOCTU 3 W M Y  1960/61 r. OHU OTpaXaIOT OCHOBHYIO re0- 
rpa@usec~yro ~ ~ K O H O M ~ P H O C T L  pacnpeneneHuR c~erosanacon B u s y s a e ~ o ~  
paiior-~e: H a ~ 6 0 n b ~ e e  Konswecpmo cHera IJaKannmaeTcn R s a n a n ~ o i i  .sacTu 
x p e 6 ~ a  L ~ I M P W H O ~ ~  OKOnO 30 K Y ,  AaJIee Ha BOCTOK IlPOHCXOnFiT pe3KOe YMeHb- 
IUeHMe CHeT03anaCOB. B 30He BbICOKOrO CHerOHaKOnJIeHNR H ~ ~ J I K I A ~ ~ T C R  TaK- 
Xe yBt?JlUst?HUe O ~ % ~ M H O ~ Q  BeCa CHera. 

Bonosanac B C t i e x H o M  nOKpOBe B 6acceii~e p. 6. Xana~a K lrasany TanHna, N N  

TOA 
Ilocmntc- 
)11ge pefiKll 

Tr!epnb~e 
XaAKH no 

OCZlAKOMePY 
X ,  AIM 

Cpen~~ee . . I  486 ( 930 [ 1,89 1 287 1 3,66 1 - - i 7,6 

YT, blM 

640 
1100 
740 
970 

1200 

CTOK 
TaJlux 

BOX 

Cpe~lian sa 
9lMY CKO- 

1958 
1959 
1960 
1961 
1962 

YT 5 2 

372 
541 
3 10 
471 
736 

Bqoaanac 
n Aonnlte 
n e f l ~ ~ ~ a  

I 
qA, NA 

1,72 
2,03 
2,,38 
2,06 
1,63 

Pocrb ncTPa, 
AI /C~K 

6,O 
812 
8,9 
7,3 
7,6 

200 
290 
145 
330 
370 

qc 

1,02 - 
1,12 
0,95 
1,09 

qA 

3,20 
3,80 
5,10 
2,94 
3,24 

06pyqena 
qc, xH 

830 
- 
660 

1020 
1100 





~ ~ B U C N M O C T ~  C H e r o H a K c n n e H I l R  OT c p e ~ ~ e i i  abconro~~oi i  B ~ I C O T ~ I  6ac- 
C & H ~  CO ~ H ~ ~ N T ~ J I ~ H O &  n J O U a A b l o ,  no-BMAMMOMY, H M e e T  MeCTO.  A ~ a . ~ o r ~ s - .  
H a R  3 a B H C N M O C T b  B C p e A H e M  rOAOBOM CTOKe  6 b 1 n a  B b I R B n e H a  A. 0. Y e M M e -  
p n x o M  An% 6acceR~on s a n a ~ i i o r o  M B o c T o u H o r o .  c K n o H o B  Ypana B o T n e n t -  
IlOCTU [149]. O A H ~ K O ,  l l e 0 . 6 ~ 0 ~ ~ ~ 0  H M e T b  B  BUAY, 9 T O  H a J I M q I I e  3 a K O H O M e P -  

HOCTW N 3 M e H e H U R  C H e r O H  a K O n J e H U R  C  3anaAa H a  BOCTOK, ~ b 1 p  ~ X ~ H H O ~  B 

pe31<o~ y s e n r ~ v e ~ u ~  c ~ e r o ~ a ~ o n n e ~ u n  B 3anan~o i i  Y a c T u  X ~ ~ ~ T ~ , O ~ ~ C J I O B J I H -  

B a e T  3 a B U C l l h l O C T b  CTOKa  O T  c p e n l l e h  BbICOTbI 6accei i~a .   TO 0 6 - b f l c ~ ~ e ~ c n  
T e M ,  9 T O  r l . l n p o M e T p U s e c K u e  CTBOpbI  6on~luek Y a C T b m  p a C I I O J r O X e 1 i b I  T a K U M  
0 6 p a 3 0 ~ ,  9 T O  Y M e H b I L I e H U e  C p e a H U X  BbICOT ~ E ~ c c ~ ~ ~ H o B  COOTBeTCTBYeT OTHOCU- 
T e J I b H O M y  y B e J I H ~ I e H H l 0  I l J I o L I l a ~ e f i ,  B X O ~ f l U l U X  I3 3 T Y  3 0 H Y .  n o  A a H H b l M  
E. n. U e p 6 a ~ o B o f i  [339], m ~ e ~ e ~ u e  K o n H s e c T s a  c H e r a  B y c n o u u f l x   ma^- 
H O r O  I < ~ B K ~ ~ C K O ~ O  x p e 6 ~ a  3 a B N C N T  < < @ ~ K T U ~ ~ C K U  O T  PaCCTORHUII  O T  nepe- 
nana>>. 

Ha PNC. 40 n p e ~ c ~ a h . q e ~ a  c x e M a T u u e c K a R  K a p T a  p a c n p e a e n e l l u x  c p e A H e -  
M H o r o n e T H e r o  ~ 0 ~ 0 3 a n a c a  B C H e x M o M  n o K p o B e  l l o n ~ p ~ o r o  Ypana B ne- 
P H O A  M a K C N M a J l b H O r O  C H e T O H a K O n n e l i U R .  M a ~ e p n a n o ~  A n c I  I IOCTpOeHUR K a p -  
T b I  RBHJ lUCb  A a H H b I e  M a P L U P Y T H b l X  C H e r O M e p H b l X  ClbeMOK, n p U B e A e H H L l e  K 
C p e A H e M y  IIO C H e X H O C T U  r O A y ,  A a H H b I e  ~ ~ ~ O @ O T O C . ~ ~ M O K  0 3 a c l l e X e H H O C T H  

p a R o ~ a  BO ~ ~ o p o i i  n o n o n u H e  n e T a ,  a T a m e  p e 3 y n b ~ a ~ b 1  ~ a 6 n m n e ~ u R  3a 
C T a U B a H N e M  C H e X H O r O  n O K p O B a .  C B e p U M H b I  Xap-Hayp~b~- I ( ey  (1240 M HaLL 
yp. M O ~ H ) ,  ~ o c ~ o A c T B ~ I O I ~ ~ ~  l i a A  3 H a ~ k i ~ e J I b H o k  n n O U a A b I o ,  e X e r O A H Q  np0- 
B O A N J I a C b  B M 3 y a J l b H a R  O u e H K a  OTHOCUTeJIbHbIX B e J I H q U H  n n o l ~ a ~ e i i ,  OCBO- 

~ O A H B U H X C R  B  A a ~ H b l i i  M O M e H T  OT C H e r a  B  AOCTYnHbIX H ~ ~ J I H A ~ H M I O  P a I l O H a X .  



M O M ~ H T ~  M H ~ G J I I o A ~ H M ~ ~  TI, 'C2, 'Cs, ...,'C max-1 COOTBeTCTBylOT OTHOCUTeJI blIbIe 

p r t s~ep t r  C B O ~ O A H ~ I X  OT cHera n n o ~ q a ~ e i i  6acceii~a /I,  f2, /3, ..., u Be- 
.?NqMHbl CHerOTafiHUR, nOJlYrleHHbIe no Ff3MepeIiURAf tra pa3HblX BbICOTaX B 
sepxl~eh YacTn 6acceii11a p. B. X a n a ~ a ,  X I ,  X2, X3, ..., Xmaxe1 . B e j l ~ q M ~ a  

Xmax-1 COOTBeTCTByeT BeAMqkIIIe CHerOTaRHNR K MOMeHTY er0 OKOHYaHMR, Be- 
JlMZIMHa fmax-l- n~loUlaSL:, C B O ~ O ~ H O ~ ~  OT CHera K 3TOMy MOMetITY. H a ~ ~ ~ l e l l b -  
llree Ko.?wsecTno crrera B 62ccefi~e Xmin, ~au6onbruee KonusecTno cHera Xmax 
06blt1~0 CKannMEaeTCH B @ N P H O B ~ I X  6accefi~ax JIeAIIMKOB. Ecnu npeAnOJI0- 
XkITb, YTO KPMBaR O ~ ~ C ~ ~ ~ I ~ H H O C T M  BenllYUH CHer03anaCOB (B 3TOhl CJlyYae 
no OCM ~ ~ C U M C C  OTJIO>KeIIbI OTHOCMTeJIbHbIe BeJIMYHIIbI nnowanefi 3T 1 A0 0, 
a no OCM OpAkiIIaT Be~lIlf~NtIbI CHerO3anaCOB OT 0 A0 X) AOCTaTOqHO Il.!aB- 
HaSl I.I Ha YqaCTKaX f l ,  f2 ,  ..., fn MOXeT 6 b 1 ~ b  3aMeHeHa OTPe3KaMkI npffhlo~, 
TO BenNYMHa CpeAHerO CHeIOlIaKOIlneHHR B 6acceiiae MOXeT 6b1~b OIlpe3.e- 
.~lcr.la no Q o p ~ y n e  

n p o o e p ~ a  @ o p ~ y n b ~  ~3 npmepe  6acceR~a  p. 5. X a n a ~ a  Aana ~ A O B ~ ~ T B O ~ ~ I -  
T?.lbHLIe pe3yJIbTaTbI. 

I l p u  a ~ a n a s e  Mareprianon caerorvreprrblx c%eMoK u aa6nro,1e~ufi 3a cxo- 
&OM CHeXHOTO n O K p O B a  6brno o611apyxecio, YTO JICAHNKU I ~ O ~ T R ~ I I O ~ G  Yparla 
notrTu He E ~ I X O A R T  3a npenenbr, orpasuqealme uaonurrueir 600 n t M ,  a Hau- 
6onbuee sucno neAHuKon ( o y a r ~  o n e ~ e ~ i e ~ u ~ )  HaxoAuTcn e 3 o ~ e  co cpeA- 
H U M  CHe~OHaKOII~eHNehl 800 MA1 kI 6onee. Mcnonbsy~ 3TO o ~ c T o R T ~ J I ~ , c T ~ o ,  
MbI CYMTaeM B03MOXHbIM paCnpOCTpaHATb IIOJIyYellHble IMMH 3aKOHOMep- 
HOCTH pacnpenenewin cr~erosanacos Ha I l o n ~ p ~ o ~  Ypane AnR Gonee IOX- 
HbIX ~ ~ B O H O B  YpaJIa, ycIMTblGZi51 npM 3TOM AaHHble MapWPYTHbIX CHerOMep- 
Hb1X CheMOK. 

TeMnepa~ypHbIe yC.VOBtrSl nepHOAa CHerOTaRHUR l3 IlpeAeJIaX rOJlbUOl3Or.O 
noRca nonrlpsoro N I l p u n o n ~ p ~ o r o  Ypana, IrecMoTpn Ila Gonee ! o > ~ ~ ~ o r :  no- 
noxeaue nocnenrrero npmeprio oAuIlaKosbr, TaK r<aK cpe,wue ;~i lcon~o~~ib:e  
B ~ I C O T ~ I  H a  ~ ~ M ~ O ~ R ~ I I O A I  Ypane Ira 300-400 M Bonbme, se!Yr I+;I 1lo:~np- 
HOM. A ~ ~ ~ c T B H T ~ ~ ~ I ~ o ,  YBenMYeHkie cpen~efi BbICOTbl r O P  H a  $00-400 A1 COOT- 
BeTCTByeT nOHM~KeHMI0 TehfnepaTypbI BO3nyXa IIa 2-2,s": IlptIh~e~)!lO Ha 
CTOJIbKO Xe l'PaAYCOB IlOBblLUaIOTCR TeMnep aTyp bl .leTHllX hTF'C51 lIe3 Ha npH- 
JIeraIOWMX HU3MeHHOCTRX (01. T.2. 11). 

Ha KapTe (CM. puc. 40) oTpaxeHbr o c o 6 e ~ ~ 1 c c ~ u  pacnpeaejrerll.l;l cHero- 
s a n a c o ~  H a  l l o n ~ p ~ o a r  Ypane, 3 a ~ ~ c ~ q w e  OT x a p a u e p a  p e ~ ~ ~ e c l ~ a ,  K O H @ M ~ ~ -  
PaUMM x p e b ~ a ,  npeo6nanammefi uMpKyJlfl4Mki BC3AylUIIbIX M a C C  B ~ M M H U ~ ~  
nepHon. 3 o ~ a  6 o n b ~ ~ o r o  crrerorlaKonneHMn (6onee 600 .IYM: B cnoe B O A ~ I ) ,  
UINpllH~fi B IIeCKOJbKO AeCRTKOB KUJlOMeTPOB, HaYMHBtICSl Y 31111aJlNOI'O 1IO.q- 
H O X ~ R  x p e 6 ~ a .  B p a i i o ~ a x  ~ ~ ~ B M T U R  cnnmo p a c ~ q e i ~ e ~ r r o r o  anbn~~t ic~<oro 
pe~rbe@a sra  s o ~ a  cyxmaeTcn (anbnufickui pezlbefl) ~e semk cs513;lr.l c yne- 
'.Iuse~uehr a 6 c o n 1 o ~ ~ t i x  nblcoT rop) .  B paiio~rax c oTrlocuTe~il,llo ublnono- 
xeHribIM N 1IoHuxetIlrb!nI p e n ~ e $ o ~ ,  Kar<, Hanpuhrep, B Mexnypeqr,e L. YCLI 
II C O ~ M ,  s o ~ a  6on1,moro crreroHaKon.preHwR m e e T  maswre~rr,Iro 66nbrrryro 
L L I U ~ U H ~ .  B pacrrrupeasoh, c e ~ e p ~ o f i  sacTw n0.1Rp1101'0 hrpana I ~ O C T O L I ~ ~ ~ R  
nonoBwHa r o p ~ o i i  o 6 n a c ~ u  hfanoclIexHaR. Ha ee non~e~pe1114ol"l Pl.opn~Ie 06- 
p a 3 y e ~ c ~  oTlreTnuBo nbrpaxeH1iaR nonoca <cc~eronoii TCHM>>, I ) O L I O : ~ J I ~ ~ C  B 
C H e x H o M  noKpoBe ~ o ~ o p o i i  ~e npenb1rnae-r 100 MM. K COCTOKY OT ~ 3 ~ 0 f i  qac- 
TU x p e 6 ~ a  B pa f io~e  n o n n p ~ o r o  Kpyra npKo nbrpazieellan csel-or~asr TeHb 

OTCYTCTBYeT, HO O H a ,  rIO-BMAUMOMY, CyUeCTByeT H a  npNJi~ra10ll~e~i K Y p - 3 . n ~  



sacTtr 3anan11o-Cu6~pc~of i  H U ~ M ~ H H O C T U ,  ycunrmaRcI, 3a paclnuperral~IMw, 
nOBbIUleHHbIhlU U CUnbHO paCY.rIeIleHHbIMU YYaCTKaMM x p e 6 ~ a .   TO IlpeLlIIl>.'IO- 

meriue Ann K ~ X H O ~ O  Ypana sacTuqIio nonTBepAIinocb 1tccne;iosaIwRmi 
A. X. Xprua r~a  [313]. 

O A H ~ K O  OTCYTCTBNe ( P ~ K T ~ ~ Y ~ c K N x  AaHHblX H e  nan0 B03NO,i<.fOCrIl O T p a -  

311Tb YKa3allHY10 3aKOHOMePHOCTb Ha KapTe CHerO3anaCa B C ~ I ?  M C C J I ~ A ~ ~ M O I ?  
TeppuTopuIi (pnc. 41) ,  no3ToMy oHa 6onee cxeMaTw.rlJa, seM Kap-ra caero- 
3anaca cenep~~oii sacTu I l o n ~ p ~ o r o  Ypana. TeM He MeHee cocTannewrIaR H a M u  

PIIC.  41. C x e h l a ~ ~ ~ ~ r c c ~ a n  Kapra pacnpeneJlerilin cpenrlcMltoro.ler- 
H ~ I X  ecnuqutl nonosanaca e ClleX(H0M noKpone Ccecp~ioro, I l p ~ i -  

nonnptroro u nonnp t~oro  Ypana B nepuon MaKctmlanbtloro 
CIIC~OllaKOn.'leHMR 
(B A ~ M  cnon BOA~I)  

I - r p a H m r l a  r o p ,  2 - n l a p l l l p Y T L l  CklCrOC1~CMOK. 3 - I I ~ O . T I * I I I I I I  n o a 0 3 a 1 1 a c d  

B C ~ I C X I ~ O U  noxpone 

~ a p l - a  cHerojanaca rop~oi i  o6nac~w Cenep~luro, Ilpnnonnpiroro 11 r'Io.i~,~p- 
Horo S'pana c y u e c ~ ~ e t r r ~ o  oTnuraercn OT KapT, n3nair~b1s L J , ~ H T ~ ~ . T I , ~ ~ L I ~ I  M H -  
CTNTYTOM ~ P O ~ H O S O B  [141]. Ha 1-1alueii KapTe soira nouDlIiieHIlbIx c~3ri)3ani1- 
COB (.>600 M M )  OXBaTbIBaeT 3HaYNTeJIbHJ~IO YaCTb rOp; B ~ a u 6 3 n e e  B03- 
BLIllreHHbrx p a i i o ~ a x  I lpunonnpr~oro u n o n ~ p ~ o r o  Ypana rllerosanac 
n0CTMraeT 800 M M  U eonee, T0rp.a K a K  H a  KapTe LJ,e~~pa~15130ro IiECTMT!JTa 

IlpOTH030B JIUUlb He60f lb~an  . nJlOuaAb B paiolle MeTeOCTaHuUkl B e p x ~ u i i  
U y r o p  orpaarmelfa ~ 3 0 n n 1 1 ~ e i i  300 MM. I I p w y p o ~ e ~ ~ ~ o c ~ b  ~ ~ A I I I I I < C I ~  S'pana, 
K 3011e IIOBbIUleHHOrO CHerOlJaKOnJIeHUR CBUAeTeflbCTByeT 0 TOhl ,  (IT0 COBpe-  
M e H H O e  OJIeAeHeHkie Ypa.rla RBnReTCR npO~yICTOM ki H H A U K a T O p O i I  3 ~ 0 2  30HbI. 
P ~ ~ B U T H ~  Xe ~ ~ ~ a n b l i ~ - ~ ~ ~ U a n b ~ b ~ t (  @OPM pe.'Ibeaa 43 3 a * a , ~ ~ 3 i i  YaCTki 



x p e 6 ~ a  n a e T  o c s o B a a w e  n p e n n o n a r a T b ,  s ~ o  a H a J r o r x s H a R  K a p T I i H a  pacnpe- 
A e j I e H I i R  c ~ e r o 3 a n a c o ~  c y u e c T B o s a n a  H a  n p o T R x e H u w  6onbruoro r e o i I c r u -  
s e c K o r o  n e p u o A a  B p e M e H w .  

4. I lP04ECCbl  IIEPEPACIIPEflEJIEHU( CHErA 
H CHEXHOTO IIOKPOBA 

C y w e c ~ ~ o ~ a ~ u e  B s a n a n ~ o i i  sac-rw rop Ypana ~ O H ~ I  B M C O K O ~ O  C H e r o H a -  
K O n A e H U R  H e  M O X e T  O ~ Y C ~ O B U T ~  p a 3 B N T N e  C O B P e M e H H O r O  OJIeAeHL?lIIIl l  B 3 T O M  
paf io~e.  J a x e  B oqarax ~an6onbmei i  c H e x H o c - r u  B e n u s u H a  cpemero \ . t < e r o -  
I l a K O n J I e H U R  H a  n J l O ~ a & R X  I I O p R A K a  100 lCf i2  COCTaBJ IReT  JIZIUIL O K O n O  
1 0 0 0 ~ ~ .  B T O  X e B p e M R  M e T e O p O J I O ~ U ' 4 e C K H e  YCJIOBNR T a R H M R  TLIKOBIJ, ' 4 7 0  
r O A O B a n  BeJ lUYUHa  C T a U B a H U R  J I b A a  U C H e r a  H a  J I e A H U K a X  COCTaBJ IXeT  B OC- 
HOBllOM O T  1500 A 0  3000 MAl. B O ~ M O X H O C T ~  C Y U e C T B O B a H U R  .rIeAHHKOB B 
U C C J e A y e h I O M  p a f i o ~ e  0 6 e c n e s u ~ a e ~ c ~  CHJIbHbIM p a 3 B N T U e h I  IlPOLIeCCOB 
n e p e p a c n p e n e n e H u R  u K o H s e H T p a s u u  caera, n p w B o A R u u x  K TOMY, LITO H a  
J I e A H B K a X  li CHe>KHliKaX-IlePeJIeTKaX BeJIM'4UHa C H e r O H a K O n J I e H N R  B 2-3 pa3a 
n p e s b I r u a e T  a @ o ~ o ~ y m > >  s e n u s u ~ y .  Ponb n p o s e c c o B  K o H u e H T p a u u w  csera, no- 
B H A u M O M y ,  B e C b M a  C y U e C T B e H H a  B I I U T a H U U  6 0 , r l b U I t i ~ c ~ ~ a  r O p H b I X  J I eAI lU l tOB 
3 e M H O T G  I I I a p a .  no A a H H b I M  B. C. n p e o 6 p a x e ~ c ~ o r o  [240], UX p O 3 b  B nu-  
T a H U U  . l e A H U K O B  B e J l U K a  P3Xe B T a K O M  p a i i 0 ~ e  C K O H T U H e H T a J I t H L I M  KJIU- 
M a T m ,  I<aK B 3a6af i~anbe.  

M : s y . r e r l ~ e  npOI.leCCOB K O H I l e H T p a s U U  C H e r a  I I p e A C T a B J I R e T C R  I I a h l  B e C b M h  
B a X H b I M  K a K  AJIR a H a J I l i 3 a  M n p O r H 0 3 a  C y I 4 e C T B O B a H U R  JIeLlHUKOB, r a K  I.1 JAR 
P e l r r e H M R  MMOrUX A P Y r U X  3a,Jla'4 T e O p e T U Y e C K O r O  U n p a K T M Y e C K O r 0  3HaYe l lP IR ,  
C B R 3 a l i H b I X  C H ~ O ~ X O A U M O C T ~ I O  Y Y e T a  P a C n p e A e J I e H U R  C l i e X H O r O  n O K p O B a  n 0  
s n e x e ~ ~ a ~  M a K p o -  u ~ e s o p e n b e a a .  O A H O ~  ~3 T a m x  3 a ~ a q  RB,rIneTcR n b 1 6 0 p  
p e I I p e 3 e I i T a T H B H b I X  M e C T  p a C n O J I O X e H H R  O C a A K O M e p O B ,  IIOCTOFlHdbIX I l e e K ,  
C H e r O n Y H K T O B ,  C H e r O M e p H b I X  M a P U I P Y T O B .  M e c ~ a  3 T I i  B ~ I ~ H P ~ I O T C R  0 6 b 1 9 ~ 0 '  
B 3 ~ a Y I i ~ e J I b ~ o f i  C T e n e H U  H a y r a n ,  U n U W b  CO B p e M e H e M  BbIRCHReTCR UX penpe- 
3 e t I T a T U B H O C T b  AJIR X a p a K T e p U C T U K U  C H e r O 3 a n a C O B  B pafio~e.  T a ~ o r o  n O J I 0 -  
X e H M R  MOIKHO 6 b 1 ~ 0  6b1 U 3 6 e X a T b  n y T e M  CO3Aak!UR MeTOAOB K O J I U s e C l B e H -  
H o r o  y v e T a  B n x R w i R  n p o s e c c o B  n e p e p a c n p e A e n e H u R  M K o H s e m p a s u a  c H e r a  
HR nenuq111 ib1  c ~ e r o 3 a n a c o ~  npu n a H H o M  x a p a u e p e  penbe@a. H e ~ o l o p 1 , t e  
p a 6 o r ~ 1  no n o n p o 6 ~ o ~ y  u s y s e ~ u m  p a c n p e n e n e H u n  c H e x H o r o  n o K p o n a  r i p -  
BOAW.IUCL B P R A e  O n b I T H b I X  ~ ~ C C ~ ~ H O B  B r O p a X  Y ~ B K ~ S ~ ,  T R I I ~ - I U ~ H H ,  38' 
n i l n s o r o  C a n ~ a ,  A n ~ a n  [57, 159, 301, 3151. 3necb MLI ucnonbsye~ pesynb- 
T ~ T L I  ~ a 6 n m n e ~ u i i ,  n p o s e n e H H b l x  B s e p x ~ e i i  Y a c T u  Gacceiiria p. 6. X a ~ a ~ a .  
Penbe@ Gacceii~a c u n b H o  pacqneries. ~ O ~ T O M Y ,  a ~ a n n 3 ~ p y ~  p a c n p e n e n e ~ l u e  
c s e r c l : . a n a c o B  no s n e M e H T a M  penbeaa, M ~ I  H e  Y Y U T ~ I B ~ ~ H  BLICOTHYIO 3a l iOMO-  
M e p H O C T b  W 3 M e H e H U R  B e n N q M I 3  C H e T O H a K O n J t e H M R ,  K O T O p a R  IIOJIHOCl'bIO 3r lTY- 
U I e B a H a  J ~ ~ ~ C T B H ~ M  A p y r U X  (P~KTOPOB.  

l P a ~ ~ h l ~ ~ ~ U h ~  C J I e A y I O I 4 u e  n p O U e C C b 1 ,  O ~ Y C J I O B J I U B ~ I O I ~ H ~  1 I e p a B I I O M e D -  
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YeCTBi l  T B e p A b I X  OCaAKOB;  2) B e T p O B O e  n e p e p a C n p e A e J I e H U C  CHe1.a PI C H C X -  
I m r o  n c ~ p o n a ;  a )  nposecc n e p e p a c n p e n e n e H u n  T B ~ ~ A G I X  ocanr<o~ R rime 

K P N B O . ~ N H ~ ~ ~ H ~ ~ : :  n l i~l if i  T O K a  B O 3 A y X a  U 6)  ~ e ~ e n e ~ b l i i  n p O U e C C ,  n0,T ItOl.0- 
P b I M  H a M U  n O I l U M a e T C R  A ~ @ . J I R ~ U R  n O B e P X H O C T U  C H e X H O r O  n O l < p O l 3 a ,  T .  e. 
n e p e H O C  M O T J I O X e H H e  C H e r a ;  3) O C B O ~ O X ~ ~ H H ~  OT CHf3KHOI'O I I O K P O U a  CKJIO- 
tIOr3 i IOA A C ~ C T B U ~ M  CUJIbI T R X ~ C T ~ ;  4 )  O C D O ~ O X A ~ H I ~ ~  OT C I I e X H O l ' Q  n O K F O B a  
pycen ROAOTOKOB non n e i i c ~ s u e ~  r H n p o c T a T u q e c K o r o  H a n o p a  1 3 o n ~ r .  

A0 H a C T O f i l l l e r O  B p e M e H U  3 T U  n P O U e C C b l  p a C C h l a T P U B a . l U C L  K i \ > l i ~ b l f i  B 

OTAeJI1,IlOCTM l1Jlli B H e K O T O p b I X  COYeTaHWRX. B n P U P O A e  3 C e  OH14 T e c I i e M r u k i M  
0 6 p f i 3 0 > 1  R3aUhlOCUI132lHbl  I.i B ~ ~ U M O O ~ Y C J I O B J I ~ H ~ ~ .  B P a 3 H b I X  V e C ' r a X  U B 

p a 3 H O e  B p e h f n  penramqym pOJIb  M O X e T  U r p a T b  K ~ X A ~ I ~  113 3 T M S  n p O U e C -  

COB, 1 1 0 3 ~ 0 ~ ~  B n o n H e  o n p a B A a H o  HX p ~ @ @ e p e ~ ~ u ~ p o ~ a ~ i ~ ~ o e  u 3 y s e l r u e .  Co- 
B M e C T H O e  A ~ ~ ~ C T B U ~  BCeX npOL[eCCOB n p U B O A U T  K B a X H O M Y  U H T e r P a ~ l b 1 1 0 M Y  



a - BepTwKanbaoe cesellnc. G - nnan 
I - r o s ~ "  cTaqtromapHblx h1e~eo~a6nmneltlcfi. 2 - nnrlnw ToKa soanyxa. ,3 - TpaeKmpnlr cnexnnolc. 4 - 
' p a ~ o r c b ~  @ o p ~ ~ p o e a ~ ~ n  B I I X ~ C B  c n e p r u ~ a n b ~ o R  ocb~o,  5- p a i i o ~ ~  @op~upoeallnfl ouxpeh c ~ O P H J O H -  

ranmioft ocbm. .6-30wa ( P O ~ H H ~ O L I ~ H H R  06nal(noro (Pnara, 7 - Mecra cwcTeMarlIrecKoro cxona ciiex- 
H ~ I X  nanulc. 8 - Hanpneneaae eerpa B ~ ~ H ~ ~ M H O M  cnoe BO3AyXa. 9 - aepmlcttu xpe6roe 11 ~ ~ O B K H  nnam, 

10 - noeepx~~oc~s i  nnaro H Kpyrbre cltnonw. J J  - nenrturoc. 12 - ~ I ~ I I I ~  npo(Pans qepe3 uaccnn. 
P H M C K U ~  qH@pbl 0603~at tamr ItoMepa y'4aCTKOB 

~ ( ~ @ ~ K T Y - H ~ P ~ B H O M ~ P H O M ~  ki  CJI0)KHOMY PaCIlpeAeJleHHIO CHeXHOrO no- 
rcpoua u ropax. 

M;r,?mc~paukieii 3~01-o nonoxeHuR RBnReTcR pa~nye. r ie ,~~e~l ie  r.enl;.slict BO- 

~ o a a n a c a  B C I I ~ X H O M  noKpoBe no U ~ M P O T H O M Y  npo@nn~)  ~ e p e 3  rc)p~~ilii M ~ C -  

cnn Sap-Hnypnbr-Key (puc. 42) B nepiion MaKcuManbHoro c:iei.orlaI<on;le!~n~ 
q (I3 A ~ M )  I3 cpefllrHh no CHeXHOCTH rOA (1961 r.). C ~ ~ A H R I ~  bev71iYhl13 B0,lO- 
sanaca B cireiKIIohi lro~pone (q) no naHHoMy npoQanro 01<a3a~r;1cb paul~oii 
1020 n t . ~ ,  se;:rislifIa ranoro cToKa c ontlTHoro 6 a c c e h ~ a  p. 6.  Xa,rla,ra 3a 
1961 r. cocl.as.lnna 970 Am, T. e. cpen~ni i  caerosanac no npo@nnro ( T ~ K  x e  
KaK H B AOilnIte r))'YL5l, Bb1TeKaK)UerO I13 JteAHIiKa 0 6 p y s e ~ a )  XOpOUO C;)I 'JIa- 
cyenrca c uenl~ltwf~oii cHeroHaKonneHuR BO BceM 6acceii~e.  ~ p o Q n j l b  nepece- 
KaeT MaccnB c s a n a ~ a  Ha BOCTOK no HanpaBneHum rocnoncraymruux 3 1 4 ~ 0 i i  

BerpoR. 011 HalrNHaeTcR B nonme 03. M. X a n a ~ a - K ) r a ~ - J o p ,  rAe C H ~ ~ I C H ~ I K  
IIOICPOJ3 3aJlerLleT CJIOeM OTHOCHTeJIbfIO O A N H ~ K O B O ~  TOJIwMHbl, a lkJ l l l~k l~a  



c H e r o l i a l c o l ~ ~ l e l ~ 1 l i n  C o o T B e T c T B y e T  n p M M e p H o  cpen~~eii  s e n n s r . i H e  c l l e r o r r a I < a n J l e -  

H w n  H R  n ~ o u a n t i  U e p x H e f i  s a c m  6accefi~a p. 6. X a ~ a ~ a .  Aanee I I ~ O @ M ~ ~  
I IPOXOEMT q e p e 3  BepLUMIfy  X a p - H a y p A b ~ - Y e y ,  K ~ P O B O - A O J I N H H ~ I ~  JlC!AFII.IK 
I'irAI-I, n r a T o  Men~enb,  n p M ~ ~ J I O l i 0 B b l h  J I e a H U K  I\qen~exuk, o 6 r u u p l r o e  I l o B -  
I l O e  K J I a T O  MT'AH, ~ 3 K M f i  ~ P N C K J I O H O B O - J I 0 ~ M H H b I f i  J I e A H N K  I l p ~ ~ ~ o p o ~ t i ~ r , ~ R ,  
BOCTOqHYIO ' I a C T b  I l a C C H B a ,  n O C J l e  Y e r O  B H O B b  C n Y C K a e T C R  B AOJINHy  n p M T O K a  
p. 6. X a n a ~ a .  

l - l a l r G o u ~ ~ ~ r n e e  c H e r o H a K o n n e I w e  1 la6n1onae~c~  B + M ~ H O B O M  G a c c e f i l ~ e  "Tea -  
I ~ M K . ~  FITAH (6onee 3000 IMM),  a T a K x e  t ~ a  n e n I i u K a x  M e A ~ e ~ t e k l  H n p u *  
A O ~ C X H O M  (OT 2000 no 3000 ~ n t )  M H a  c ~ e x ~ u ~ e - n e p e n e ~ ~ e  y B o c T o s H o r o  
OCHOB~IIIMR M a C C M B a  X a p - H a y p ~ b l - K e y .  Ha HeKOTOPbIX Y s a C T K a X  n p o $ u n R ,  

rne cHer c n y n a e T c R  B e T p o h r  M ~ M  C K O ~ ~ ~ I - I M R  ero o ~ ~ Y L U M B ~ I O T C R  c ICPYTWX 
CKJOI l9B ,  C l l e ~ i F I b I f i  n O K p O B  AaXe B n e P M O A  M a K C U M a J I b H O r O  CI l e rOHaKOf l J IC l iUR 
o r c y ' r c ~ n ! r e 7 . .  

He n p 0 @ 1 4 J I e  MMeeTCR P R A  T O q e K ,  B KOTOPbIX n p O B 0 A ~ J I M C b  C T a l 1 i I O H J i ) H b I e  
t r ~ r l i  nc . l y c T a u M o H a p n b r e  M e T e o p o n o r n s e c K u e  H ~ ~ J I I O A ~ H M ~ I .  Kponie roro, B 

n p e A e J l a X  . l eAHMKa MI'AH M ero 0 ~ p e ~ T l l O ~ ~ e f i  H e O A H O K p a T I 3 0  i I poBOAMJIHCb  
n ~ 7 O U t i 3 J I i b I e  C h e M K N  nOJ IR  C K O P O C T ~ ~ ~  .M H a n p a B J I e H M f i  B e T p a  B n p H 3 e M H O M  
CJ lOe  H 0 3 l l Y X a ,  a T a K X e  ~ a 6 n 1 0 n e ~ u ~  3a n B U X e H M e M  0 6 n a ~ o n ,  A b I h l a  M CeAlRH 

n y u r r i u b r  ( I ~ X  r n n p a B n M s e c K a n  C K O ~ O C T ~  H e  n p e B b I u l a e T  10 c,u/celt). 3-r~ H a -  
~ J I I O A ~ ~ I H E  X a f O T  A O C T a T O s H O  RCHYfO K a P T M H Y  A U H a M N K N  B03AYLUIILIX MaCC,  
n e p e . r e r < a l o u l s x  sepes r o p ~ b ~ i i  M a c c m .  

O c ~ o n l i ~ i e  M e T e n e M e p H b I e  u 3 ~ e p e l l ~ ~  npononunmb B p a u o ~ e  M e T e o c T a H -  
U U l i  6. X a n a T a  ki t I e C K O n b K 0  M 3 ~ e p e H u f i  H a  n n a T o  MTAH. ~ W ~ I O R  C1;CTCMa- 
TMII(?CK';I nPOBOAMJIMCb T a K X e  B l 4 3 y a J I b H b I e  l i a 6 n f O ~ e ~ u ~  ~ e T e J I e f i  I I  J I ~ ~ E M H H o ~ ~  
n e R T e n b H o c r I 1 .  Ha o n M c a H H o k 1  npoawne II B Bnuxa i i ru~x  ero o K p e c r k r o c T n x  
(CM.  PMC. 42) c ~ o c ~ a ~ o s ~ o i i  n O J I H 0 ~ 0 f i  n p e n c ~ a ~ n e s b ~  B c e  B b I r u e n e p e s M c n e t i -  
l i l , le  n p c j u e c c b l  n e p e p a c n p e a e n e l w s  M K o H u e t i T p a s M u  c H e r a  M caexrioro 
n c ~ p o c a .  

, ; l o ~ a n b ~ o e  y ~ e n u s e ~ w e .  ~ o n u s e c ~ n a  T B ~ ~ A ~ I X  o c a n -  
I{ 0 B.  TOT n p O 4 e C C  o b y c n o ~ n e t ~  0 6 p a 3 0 ~ a l l ~ e ~  CMJIbHbIX B O C X O A R U N X  TOKOB 
B O 3 2 y X a  y H a B e T p e I i H b I X  C K J O H O B  x p e 6 ~ o ~  M r O p H b I X  MaCCMBOB. B p a f i 0 H e  
FIX BepLUMIl ~ O ~ M M ~ ~ I O T C R  O q a r I l  n O ~ b 1 I l I e ~ H O f i  MHTeHCMUHOCTM B b I A e 3 e H H R  

OCa,TKOB. Ecnw CnJIOLIIHaR 0 6 J I a q H O c T b  H N X H e r O  R P Y C a  H a A  p a f i 0 ~ 0 ~  OTCYT- 
C T B ~ ~ T ,  TO Tame  osaru O T M e s a m T c R  O ~ J I ~ Y I I ~ I M M  a n a r a ~ u ,  n a l o u u M u  H e -  
p e n K O  MHTeI ICUBHbIe  O C a n K U .  B J I ~ T H w ~ ~  l l e p M O A  CKOPOCTM B e T p a  06b1'11.10 H e -  
R e n i i K r l ,  a r M A p a s n u s e c I < a R  C K O ~ O C T ~  A o x A e B b I x  K a n e n b ,  O C O ~ ~ H I ~ O  n p r i  n m -  
IIRX, DC) M H O r O  pa3 6 o n b 1 u e  r M ~ p a ~ J I l l s e ~ ~ 0 f i  CKOPOCTM C H e X M H O K .  B 3TMX 
y t J IOUI i5 IX  O C a n K M  B b I I l a n a t o T  B H ~ ~ O C ~ ~ A C T B ~ H H O ~ ~  ~ ~ N ~ O C T U  OT n l e C T a  MX 
@ O ~ ~ T I ~ I ~ O B ~ H H R ,  U JIOI<aJIbHOf? y B e J I M s e i i M e  KOJIM' leCTBa OCaAKOB XOPOLLIO 38- 
MeTHO.  T ~ K ,  O C a A K O h f e p ,  ~ C T ~ I ~ O B J I ~ H H ~ I ~ ~  B @UPHOBOM 6 a c c e f i H e  J I e A H N K a  
IITAI-I, A a B a J I  B C p e A H e M  B 1,25 pa3a 6onbrue OCaAKOB,  4 e M  B R 3 b l ~ 0 ~ 0 f i  Y a -  
CTIi  . l e A H U K a ,  ki B 1,5 pasa ~ o J I L L U ~ ,  s e M  H a  n n a T o  MTAH. 

B ~ U M H M ~ ~  n e p U O n  OCafiKM n 0 s T U  BCeI'Aa B b I n a A a I O T  npFi Ckl-TIbHCM B e T p e ,  
r u A , u a l m n c I e c K a R  C K O P O C T ~  3 , n e a i e r 1 7 , 0 ~  O c a A K o B  H e B e n m a .  I ~ D M  I TOM ocamu,  
o 6 p a 3 y m u ~ e c ~  I i a  p a 3 e 7 M ~ ~ ~ i i  R b r c o T e  M n M e m u M e  pa3~b1e r u n p a B n u q e c K H e  
CKOI)OCTM, B b I n a n a l O T  A a J I e K O  OT M e C T a  0 6 p a 3 0 ~ a ~ u n ,  H a  P a C C T O R H U R X  T e M  

6 6 n b w ~ x ,  s e M  6onbme CKOpOCTL B e T p a  M s e M  M e H b L U e  UX r l l n p a B J I M r t e C K a R  
C K O ~ I O C T ~ .  T ~ K ,  H a n p w h l e p ,  I r a  M e T . e o c T a H s M n  6. X a n a ~ a  o . r h f e s a n t l c b  c n y . r a M  
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B e T p e ,  n y l o u e M  co ~ ~ o p o c ~ b m  10-15 ~ lce tc .  0 6 p a 3 o ~ a 1 1 ~ e  C I I e r a  u 3 ~ @ h 1  
C J I y l r a e  npoa3omno H a  BbrCOTe  1-1,5 KM Y n e p e A O B b I X  3 a n a A H b I X  x p e 6 ~ o ~  
'ypana ,  H a  paCCTORHNM 12--15 K.M 0.r C T a H u U M ;  T a ~ u h f  o6pasoa1, U 3 M M H e e  
' B p e M R  C ~ O A B ~ T ~ ~ H H O ~ ~  CTOpOHbI  r O P H O r 0  x p e 6 ~ a  MAX M a C C U B a  0 6 p a 3 y e T c ~  
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C p e A C T B e I l l l O  H ~ ~ J I ~ A ~ T L  no H e p Z l B H O M e p I l O M y  yBeJ lMsCHMIO TOJI lu i IHi , I  CIIZIIC- 
H O r O  n o K p o B a  B npenenax ae6onbruofi nnouanw. B ~ T M X  c . ~ y ~ 1 2 n x  D ~ I ~ P I I O -  
BOM 6accek1ie, B ~ 3 b l ~ o n i l i i  s a c ~ 1 . 1  n e A H u K a  MrAH u H a  n n a T o  kIT.i\H coxpa- 
H R e T C R  COOTHOLUeHUe KOJINYeCTB T B e P A b I X  OCaAKOB T a K O e  Xe, K a K  N y K a 3 a H d  
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n e p e p a c n p e n e n e ~ l u e  ~ b ~ n a ~ a m m u x  O C ~ A K O B  B n o . ~ e  
~ ~ M ~ 0 J I M l i e k l l l ; r ~  . r l ~ ~ M f i  T O K a  B O 3 A Y X a .  P ~ C C M ~ T ~ I ~ B ~ R  B e K T O p  
n O T O K a  B b I n a A a l O U H X  OCaAKOB, n O n b l T a e M C R  IIOCTPOMTb C O O T B e T C T B Y I O U e e  

U e K T O P l l O e  none, IlCXOAR 113 p R A a  TeOpeTMl l eCIc l lX  14 3 K C n e p M M e I l T a J I b I l b I X  (no- 
J I eBbIX  M J I ~ ~ o ~ ~ T o ~ H ~ I x )  A a I l H b l X .  AO~YCTNM, YTO: 

a )  O C a A K U  BbIAeJlRIOTCR M3 0 6 n a s ~ o r o  C J O R  P a B H O M e p H O  BO B p e M e H k i  
M B I I p O C T p a H C T B e ;  

6) n 0 T O K  B O 3 A y X a  U OCaAKOB n O A g N H R e T C R  Y p a B H e H M I O  H e P a 3 P b I B H O C T M  
HBH>r<eHIlR;  

B)  B b l U I e  YPOBHR,  H a  KOTOPOM (PNKCHPYIOTCR B b I n a A a I O U N e  OCaAKM, a T M O -  
c(Peprian ~ y p G y n e r ~ n ~ c c ~ b  n o K a . r l h s o  n s o ~ p o n ~ i a .  npw n o c . F e n I i e h 1  y c n o n u M  
BbInOJ I I IReTCR Y p a B H e I I E i e  - 

ur/ = kG f Go, (111.8) 

r A e  - B e K T G P  CKOPOCTM ~ b l n a A a l O L U e f 1  C H e X N H K N ;  O C T a n b H b I e  0 6 0 3 1 1 a ~ e ~ ~ n  
I I p e X H H r t .  I < ~ K  yXe y K a 3 b I B a J I O C b ,  no I I a I l IUh l  I ~ ~ ~ ~ I ~ A ~ H u R M ,  < ~ K O ~ @ @ P ~ ~ M ~ N T  
3aMeAJIeHMR>> k H a  BbICOTe  6onee 2 M 6 ~ ~ 3 0 ~  K eAMIIMQe, a C p e A H R R  r M A p a -  
B n u q e c K a R  C K O P O C T ~  C I I ~ X N H O K  wo AJIR H a u u x  ycno~u i i  C o c T a B n n e T  o K o n o  
1 M l c e r c .  

~ P M  IlOCTpOeHMM nOJI51 T P ~ ~ K T O ~ M ~  B L I n a A a I O U \ U X  CHeWMHOK M3 Y p a B H e -  
HMR H ~ M ~ O J I L L U H ~  TPYAHOCTM B 0 3 H I I K a I O T  B CBR3N C n O C T P O e H 1 I e M  n O J R  B e T -  

pa B y c n o B w R x  p e a n b H o r o  r o p H o r o  penbeaa. Ha puc. 42,a n m u M  T O K a  nos- 
nyxa B H n ? K n e n t  cnoe noc~poe~rbr H a  o c r l o s a l l u k i  n o n e n b l x  1 f a 6 ~ 1 t o n e ~ ~ i i  OAHO- 
B p e h r e H H o  B p R n e  Toiler< npo$unn. I l p u ~ e ~ e ~ ~  cnysafi s a n a A I i o r o  n o r o K a  

B O 3 A y X a ,  CKOPOCTb  K O T O P O r O  n e p e A  MaCCMBOhl COCTaBJ IReT  10 M / c c ? K .   TOT 
cnysak ~ a l l 6 0 ~ 1 e e  TIlnMLIeH A J R  n e p H O A O B  - B L l n a A e I l I I R  3MMIlIlX OCaAKOB.  Be- 
JlHYPiHa E e K T O p a  CKOPOCTM B e T p a  u Ha,T MaCCHBOM B COOTBeTCTBMM C YCJIO- 
B U e M  H e p a 3 P L I B H O C T M  A B I I X e H k l R  N 3 M e H R e T C n  o 6 p a ~ l l o  n p O n O p ~ M O l I 3 J I b I l O  
PaCCTOslHUniM M e X A y  .rlUIIMRMU T O K a  B O 3 A y X a .  n p M  n O C T p O e H 1 l U  nOJ IR  TOKOB 
B R e p x H I t x  c n o R x  ~ o s n y x a  M ~ I  M C ~ O ~ ~ ~ O B ~ . ' I N  T e o p e T u q e c K u e  B ~ J B O A ~ I  
A. A. A o p o n a u u b ~ l ~ a  [llo], CYMTaR,  4 T O  I I a  Bb ICOTe  200-300 A JIUHM1.I T O K a  
~ o s s y x a  n n a B H o  o r u 6 a m ~  ICOHTYP penbe+a. n p u  < t n o n e ~ o k > >  c K o p o c r r l  B e T p a  
10 l u / c e K  B H O p M a n b H O h l  C J I y q a e  B b l C O T a  0 6 p a q e 1 1 k t ~  J I l l ~ M f i  T O K a  COCTaBMT 
1,5 K M  [I  101. 

Mcnonb3y~ C O C T ~ B J ~ ~ H H ~ I ~  TaICMhl o 6 p a 3 0 ~  n J l a I l  JIl lHFifi  T O K a  BO3,TyXa 
( c n n o m ~ b r e  nwriuw H a  PMC. 42 a)  w y p a n H e l l n e  (111, 8), H e T p y A I r o  n o c T p o u T b  
none ~ p a e ~ ~ o p ~ f i  C H e X M H O K  M.1H T ~ Y ~ O K  T O K a  OCaAKOB ( 1 1 ~ ~ ~ ~ 1 1 p l l h l e  JIU- 

H U M  133 PMC. 42, a ) .  K O ~ I I Y ~ C T B O  o c a n l r o B ,  npoxonnluee 3a H e K o C r o t ) o e  I l p e h l R  

B O A H O ~ ~  T P Y ~ K ~  T O K a  OCaAKOB,  0 6 0 3 ~ a Y ~ ~  lrepe3 Xo. 3 a  eAUIlI . IUy J i n O U c l i l l i  
n p l m e M  nnoUaAb C e s e H M R  T P Y ~ K M  T o K a  o c a A K o B ,  p a c n o i l o r n e ~ ~ ~ ~ a  B nc~ne  
r O p U 3 0 H T a J t H b I X  J ~ u H M ~ ~  T O K n  B O 3 A y X a ,  ~ O P U ~ O H T ~ J I ~ H O ~ ~  IlJIOCKOCTLIO. l l a -  
n p U M e p ,  I i a  put. 42, U A B =  1. OY~BMAHO,  YTo KOJIUYeCTBO OCaAKOB COC'TRBMT 

Xc', =: 
xn 

CD cos u ' 



C O O T B ~ T C T B ~ I ~ U U ~  P a C ' I e T b I  n p O B e A e H b 1  H a M H  AJIR Y' IaCTKOB,  OTMe ' I eHHbIX 
H a  pUC.  42,a PkiMCKkiMIl U U @ ~ ~ M U ,  W COnOCTaBJ IeHbI  C BeJ IU ' IUHaMki  C H e r O H a -  
K O n J I e H U R  q ( B  MM), nOJ IyYeHHbIMM B p e 3 y J I b T a T e  B e C e H H N X  C!!erO?vIepHbIX 
C'beMOK. 

i \ ~ a J I F i 3  I I p U B e A e H H b l X  R T ~ ~ J I .  23 A a H H b I X  l l O K a 3 b I B a e T ,  ' I T 0  OAIlH TOa7bI<O 
npouecc n e p e p a c n p e A e J I e H w n  B b r n a n a m I u u x  T n e p A b l x  o c a n K o B  B K p u B o n r i -  
~ e f i ~ b l ~  JIWHURX T O K a  B 0 3 A Y X B  C O 3 A a e T  6onbruyro H e p a B H O M e p H O C T I >  B P a C -  

n p e A e n e I l n u  o c a n K o B .  A e i i c ~ s U e  M e T e n e B o r o  u n a B m H o r o  n p o u e c c o B  c03- 
A 2 e T  eUe 66nbmym H e P a B H O M e P H O C T b ,  N 3 M e H R e T  COOTHOUIeHWR KOJIU' IeCTB 
B b l n a A a l O L U M X  U O T J I O X e H H b I X  T B e P A b I X  O C a A K O B  H a  P a 3 H b I X  Y q a C T K a X  n p o @ U -  
J lR .  BO BCeM r O P H O M  M a C C U B e  TOJIbKO H a  Y ' I a C T K e  VII 11a6nlona1o~c~ n p U M e p -  

HO O A U H a K O B b I e  KOJIU' IeCTBa B b I n a A a l O U e r O  

k ki OTJ IOXeHHOTO C H e r a ,  ~ J I U ~ K U ~  IT0 BeJIU' IU-  
H e  K Xo. ~ O ~ T O M Y  MMeIIHO 3 T O T  Y' IaCTOK :k-,A RBJIReTCR !1aw6onee Y A O ~ H L I M  AJIR n O C T a -  
HOBKU C T a U U O I I a P H b l X  O C a A K O M e P H b l X  U CHe-  

r O M e p H b 1 X  ~ a 6 n l O ~ e ~ U f i .  

2 1 1  '+ 'Y, Pacnpenene~ue,  nono3anaca B C H ~ X H O M  
\ \ \. -. n O K p O B e ,  6nw3~oe K P a C ' I e T H O M y  KOJlU' Ie-  

1 L. .> CTBY OCaAKOB,  6 b 1 ~ 0  I IOJIy ' IeHO n p U  CJIeAyIO-  
500 '''OM LUUX YCJIOBMRX: B p e 3 y n b ~ a ~ e  pe3~0r0  no- 

pwc. 43. Pacnpe2:nerrwe o.rlrocbl- XOJIOAaH'fl, n P o ~ c ~ e A ~ e ~ 0  8 ' 9 "OJIR 
TeAbHblX BeAMqHH Bonosanaca 1963 r., B b I n a J I O  3 H a ' I M T e J I b H O e  KOnH ' I eCTBO 
B cHem.HoM noKpoBe Ha ,qemuKe n n a x ~ o r o  csera. C p e n ~ e ~ s ~ e r n e ~ ~ a ~  no 

MI-AH O C a A K a M  CKODOCTb B e T D a  B 3 T O T  n e D M O A  CO- 
1 - aonosanac ~o ~ c e f i  Tonue cnera, Ha- C T a B U n a  12 Mlcelc .  nocne oKoHsaiHn c H e -  
~onnen~tof i  aa BHMY 1962163 r. (n nepa- 
on MaKcnManbIroro c e e r o n a ~ o n n e ~ t u ~ ) ,  ronana B npenenax n e a H U K a  MrAH (no 
2 - ~onosanac  B Tonwe caemeavnanluero ~ P O @ N J I I O ,  n p e A c T a B J l e H H O M y  H a .  p U c .  42) 
anaxtiaro cnera, 06pa30naam~Acn 3a 8 H 6b1n0 n p O B e A e H O  N 3 M e p e H U e  B O A O 3 a n a C a .  B 

I1mnR 1963 r.. -TeOpeTHsecKOe pac- T o n q e  c n e x e s b r n a n u r e r o  csera. OTHOCU- 
npenenetlne avnanamunx npn aerpe 

TBepAblX OCaAKOB T e J I b H b I e  p e 3 y J I b T a T b I  3 T U X  U 3 ~ e p e ~ U f i ,  CO- 
n O C T a B J I e H H b I e  C P a C ' I e T H b l M  KOJIW'IeCTBOM 

o c a n K o B ,  n p H n e n e I l r , I  H a  PNC. 43. MOXHO BU- 
A e T b  X O p O W e e  COOTBeTCTBUe  y K a 3 a H H b I X  ABYX K P U B b I X  ki p e 3 K O e  OTnM' IUe  O T  
H U X  K P N B O ~ ~  p a c n p e A e n e H m  ~ o ~ o s a n a c a  B c H e x H o M  n o K p o n e  H a  n e n a u K e ,  no- 
n y l r e ~ ~ ~ o i i  B p e 3 y n b ~ a ~ e  s e c e ~ ~ e i i  c H e r o c a e M K u .  Ha 3~0i i  K P M B O ~  06pa3ye~cx 
B ~ I C O K M ~ ~  n N K  ~ o B ~ I L L I ~ H H o ~ ~  C H e X H O C T U  B @UPHOBOM Baccefi~e, 06ycno~nerr- 
~ b ~ i f  C K o n n e H u e M  ~ ~ B M ~ I H O ~ O  N M e T e n e B o r o  c H e r a .  B M e c T a x ,  r A e  B O ~ A ~ U I H I J ~ ~  
n O T O K  n p 0 X O A U T  H a A  K1)yTbIMU n O A B e T P e H H b l M M  CKJIOHaMW, 06pa3y10~cn 
B e C b M a  y c ~ o f i ' I l i B b 1 e  B U X p U  C B e p T U K a J I b H b I M U  OCRMU (CM. PNC.  42).  n 0 n a n a R  
B ~ a ~ 0 f i  B U X P b ,  naJI,aIOUMe C H e X U H K U  A O C T H r a I O T  n O B e P X H O C T U  3 e M J I U  6b1- 
C T p e e ,  s e M  3 T 0  n p e A y C M O T p e H 0  P a C Y e T a M H .  T ~ K H M  0 6 p a 3 0 ~ ,  C T a U W O H a p H b I e  
B N X ~ W  C BepTWKaJ IbHbIh fk i  OCRMU T a K X e  C I ~ O C O ~ C T B Y I O T  B H ~ K O T O P O ~ ?  C T e l l e H k i  
K o H u e H T p a u H u  B b r n a A a m u e r o ,  a O C O ~ ~ H H O  ~ e ~ e n e ~ 3 r o  csera. O C H O B H ~ R  
M a C C a  er0 A B U X e T C f l  B n p U 3 e M H O M  CJ IOe  B 0 3 f l y X a ,  K O T O P ~ I ~ ~  r . r laBHbIM o6pa- 
3 0 M  U B O B J I e K a e T C R  B Bi IXDb .  H ~ K O T O ~ O ~  HeCOBnaAeHHC! p a c s e ~ H 0 f i  K P U B O ~ ~  



p a c n p e u m e H u R  o c a A K o n  u ~ p u ~ o f i  p a c n p e n e n e H u R  ~onosanaca  B cnoe m e -  
X e B b I I l a B L U e r O  BJIaXHOI 'O C H W a  ~ ~ ' ~ R C H R ~ T C R ,  IIO-BUAMMOMY, WMeHHO B 0 3 *  
A ~ ~ ~ C T B U ~ M  B U X P R  C B ~ P T H K ~ ~ I ~ H O ~ ~  OCbIO H a A  @ ~ P H O B ~ I M  ~ ~ C C ~ ~ H O M  nen- 
H u K a  MrAH H a  s b l n a n a m u u e  ocanxu. 

I - I ~ ~ ~ B H o M ~ ~ H o c T ~  P a C n p e n e J l e H U H  no T e P P U T O P W M  B b l n a A a I O 4 M X  OCaAKOB 
3 a B N C U T  B ~ H ~ Y N T ~ J ~ H O ~ ~  C T e n e H M  O T  KPUBM3HM J I u H N ~ ~  T O K a  BO3AYXa ,  I I e p e T e -  

xawniero [ t e p e s  ~ O P H L I ~  xpel6e~. q e ~  K p y s e  CKJIOHM, T e M  6onb1ue p a 3 n ~ s 1 ; ~  
n h O J I N q e C T B e  OCaAKOB,  B b I n a A a I O U U X  B 3 O H a X  K O H 4 e H T P a 4 H N  ( Y ~ ~ C T K I I  11, I \ / )  
U H a  Y q a C T K a X  <<TeHU OCaAKOB>> ( Y ~ I ~ C T K I I  V, VI, X, ~ a 6 n .  23). C B b I n O n a X U -  
B a H n e M  p e n b e + a  Hepan1 joMep l Ioc -m .  p a c n p e A e n e H u R  B b I n a n a r o u m x  o c a A r < o B  
Y ~ ~ J I B ~ ~ T .  

20 CHX I I O p  MbI  P a C C M a T p U B a n N  K P H B O J I M I I ~ ~ ~ H O C T ~  J l U ~ n f i  T O K a  B 0 3 3 y X a  
U T P ~ ~ K T O ~ U ~ ~  C H e X M H O K  B B ~ ~ T u K ~ J I ~ H o ~ ~  nJlOCKOCTU. 6 0 J I b L U y I O  P O J I b  B P a C -  

n p e A e n e H n u  K O . ~ I U ~ ~ C T B  B b I n a A a w w l i x  o c a A K o B  N r p a e T  T a m e  p a c n o n o x e 1 r u e  
n k i t ~ u h  T O K a  B O 3 n y X a  U OCaAKOB R n J I a H e .  B o ~ A ~ L U H ~ R  M a C C a .  B T O p r a R C b  B 
n p e A e J I b 1  r 0 p ~ 0 k  C T p a H b I ,  B H M X H e M  CJ lOe  p a 3 6 n ~ a e ~ c ~  H a  C T p y H ,  A B L i X y U U e .  
CR no r o p H b I M  n o n u H a M ,  n a x e  e c n M  1 l a n p a n n e H U e  n o c n e n H u x  o T n u y a e T c R  
O T  H a n P a B n e H N R  A B U X e H U H  B 0 3 A y X a  H a  P a B H U H e  I I a  H e C K O n b K O  AeCRTKOB 
I 'paAyCOB. Bbrna~a rouan  C H e X U H K a ,  A B U r a R C b  U 3  6onee BbICOKUX CJlOeB 
~osnyxa  B 6onee H N ~ K N ~ ,  nonanaer B T a x y I o  C T P ~ I O  N nanee c n e A y e T  ee H a -  
I I p a B J I e H U I O .  E c n ~  A O J I N H a  nonor0 n O A H U M a e T C R  H B T O  Xe B P e M R  C y X U B a -  
e T C R ,  T O  O' IeBUAHO, YTO n O T O K  OCaAKOB qepe3 e A U H M q H y 1 0  n J I O u a A K y  ee no- 
n e p e s H o r o  c e s e H m  ~ o s p a c r a e ~ .  ~ P N :  n e p e s a n m a H u u  sepes B o n o p a s n e n  T a -  
K a H  < < C l I e r O B e T p O B a R  p e K a > >  C O 3 A a e T  . Y s a C T O K  n O B b I I L R H H O r 0  B b I n a f l e H L l n  
OCBAKOB. 

Ha PUC.  42, 6 B U n H O ,  q T 0  r O C n O A C T B y I O 4 U e  B HaLUeM pa f io~e  3 a n a A H b I e  
C H e r O B e T p O B b I e  nOTOKH !lO!JBOnRTCR K M a C C H B y  X a p - H a y p ~ b l - I ( e y  A B y M R  
O T K ~ ~ I T ~ I M U  H a  3 a n a ~  u roro-sanaa n o n u H a M H ,  c y x u s a m u u M u c R  K B O C T O K ~ .  

CJ I~ACTBU~M 3 T O r 0  O ~ C T O R T ~ ~ ~ C T B ~  B 3 1 i a Y l l ~ e J I b H 0 f i  M e p e  RBJ lReTCR HaJIki '4kIe 
s n e c b  p R A a  n e n I I u x o B ,  B TOM sucne c a M o r o  xpyneoro H a  Ypane n e n s u K a  
MTAH. B T O  x e  B p e M n  K a p b I ,  P a C n O J I O X e H H b I e  I O X H e e ,  B C T O p O H e  O T  ~ 0 3 ~ e n -  
CTBNR H a n p a B J I e H H b I X  C H e r 0 B e T p O B b I X  IIOTOKOB, B H a C T O R U e e  B p e M H  JIULUeHbI 
J IenHHKOI?,  XOTR M O P @ O J I O ~ U ~ ~ C K N  OHM HLlqeM H e  Y C T Y n a I O T  K a p a M  J I eAHHKOB 
MrAH M n n  6 a x n y ~ ~ a  (CM. p ~ c .  6). T ~ K U M  0 6 p a 3 0 ~ ,  r o p H b I e  Aonmbr m n n -  
IOTCR nPOBOAHNKaMN-PaCnpeAeJIUTenRMkI C H e r O B e T P O B b l X  nOTOKOB Pi, CJIeflO- 
B a T e n b a o ,  u r p a m  6 0 n b u 1 y m  ponb B p a c n p e A e n e H m  csexsoro n o K p o s a  
El J IeAHNKOB B r O p a X .  O A H ~ K O  B O n p O C  3 T O T  U 3 y s e H  H e n O C T a T O q H O .  

M e  T e JI e B b~ R n p o s e c c. C ~ e r ,  C O C T O R ~ N ~ ~  ~3 s a c T u 4 ,  XOTR 6 b 1  pa3 
KOCHYBIUUXCR I IOBepXHOCTU 3eMJIU ,  ~ Y A ~ M  H a 3 b I B a T b  n e p e H O C M M b I M  M e T e J I e -  
Bb Ih l  C H e r O M .  C H ~ X U H K ~ ,  BOLUeALUaR C B e p X y  B CUJIbHO T Y P ~ ~ J I ~ ~ U P O I ~ ~ H H ~ I ~ ~  
I I o r p a ~ U Y ~ b I f i  C J I O ~  B O s A y X a ,  I l e  T a K  ~ ~ I C T P O  A O C T U r a e T  n O B e p X t I O C T U ,  K a K  
3 T O  I I p e A y C M O T p e H O  n p e A b l ~ Y L 4 U M U  P a C s e T a M U .  ~ O C T U ~ H Y B  I lOBePXHOCTU, 
m a ,  no-nep~brx, p a 3 6 u s a e ~ c ~  H a  s a c T u u b r ,  N M e r o u H e  M e H b r u u e  runpasatire- 
CKMe CKOPOCTU, BO-BTOPbIX,  B ~ I ~ U B ~ ~ T  U 3  C H e X H O r O  n O K p O B a  yXe J I e X a U U e  
q a C T M U b I  C l I e r a  11 151. f l e @ . ~ R s P i R  n O B e p X H O C T U  C l i e r a  I l pOUCXOAI lT  T a K X e  6na- 
1 - O n a p R  B O ~ A ~ ~ ~ C T B H I O  H a  H e r 0  T Y ~ ~ ~ J I ~ H T H ~ I X  BO3AYrUHblX B M X P ( ? ~ ~ .  T a ~ u h l  

0 6 p a 3 o h 1 ,  B n p U 3 e M H O M  CJIOe B O 3 A y X a  (POPMUPY~TCR B e C b M a  T O H K U ~ ~  (no 
C p a B H e H H I O  CO ~cefi  ~ o n l u e f i  C H e r O B e T p O B O r O  ~ O T O K ~ ) ,  HO O Y e H b  H a ~ b 1 4 e ~ 1 1 b I f f  
cnoii M e T e n e n o r o  nepesoca c t t e r a .  

M s ~ e p e ~ w e  U H T ~ H C U B I I O C T ~  ero n p o B o n w n o c b  I i a M u  B n o n u H e  p. 6. Xana- 
T a  ki  H a  n J I a T O  UTAH. B o6oux C J I y l r a R X  M,eCTO U 3 ~ e ~ e ~ U f i  n P e A C T a B J l R J I O  
co6oii OTKPMTYIO,  POBHYIO,  ~ O P U 3 0 1 1 T a J I b H y 1 0  n JOrUaJ lKY,  n 0 3 T O h l Y  B C e  nOJly-  

Y e H H b I e  p e 3 y J I b T a T b I  M O r Y T  6 b 1 ~ b  U C l l O J I b 3 0 B a H b I  TOJ lbKO AJIR a H a J I O r U ~ I H b I X  
y c ~ o ~ u k .  O C I ~ O B H O ~ ~  s a ~ a s e i i  u 3 ~ e p e ~ u i i  6 b 1 n o  r i o n y q e H u e  3 n e ~ e ~ ~ a p ~ b r x  
P a C X O A O B  C H e r a  Q B HU>KHeM CJIOe C H e r O B e T p O B O r O  I IOTOKa  n p U  p a 3 J I U s H b I X  
M e - r e o p o n o r w i e c K U x  YCJIOBURX, a. T a K x e  ~3yse11ue p a c n p e A e n e H u R  u a T e I r -  
CNRHOCTU I l e p e H O C a  C H e r a  i B 3aBMCMMOCTM OT BblCOTbl  2. E b l J I U  U C n O J l b 3 0 B l l -  



HbI M e T e J I e M e p b I  T u n a  BO-2, ~ ~ M C ~ O C O ~ J I ~ H H ~ I ~  AJIR YCTa t IOBKU H a  P a 3 H b I X  
BbICOTaX.  O C H O B I ~ ~ I M N  T O P N 3 0 H T a M M  M 3 M e p e H M f i 1  O T H e C e H H b I M U  K C e p e A M H e  
n p l f e I v l 1 l 0 ~  n O B e p X H O C T M  n p ~ 6 o p a ,  6 b l n M  1 ,  5, 15, 25 H 75 CAf. OTA~JI~H~IE!  
M331epe I iMR B UeJ IRX KOPPt3KTNPOBaHMR 3nIop iiHTeHCMBHOCTN I I e p e H O C a  np0- 
BOAHJIHCb H a  r O p M 3 O l I T a X  3, 10, 50, 150, 250, 800 CM. ~ 0 l I ~ p 0 ~ 1 , ~ b l e  M 3 M C p e -  
HMR IIPOBOAMJlMCb LByIvlR 11pw6opa~u. M ~ K c M M ~ J I ~ H o ~  p a C X O X & € H M e  B nO;<a- 
3 a H U R X  A O C T H r a J l O  25% I l a  TOPW3OHTe  1 CM H 1O0/o H a  r O P W 3 0 H T e  5 CJU. Ha 60- 
.Tee BblCOKMX r O p K 3 O l l T a X  0110  I I p a K T M q e C K U  O T C ~ T C T B O B ~ J I O .  T ~ K H M  0 6 p a 3 0 ~ ,  
Ol ' l l OCMTeJ IbHbIe  p e 3 y J I b T a T b I  M 3 M e p e H M h  AOCTOBepI lb I .  O A H ~ K O  I I ~ O ~ X O A I ~ M O  
OTMeTMTb,  YTO 0 ~ p e ~ 1 1 e ~ l l b l f i  n ~ n p a ~ ~ z ~ ~ b l k  M H O X M T e n b  n p ~ b o p a ,  p a ~ H t 1 i i  2 
[205], M C ~ O . ~ ~ ~ O B ~ H H ~ I ~  H a M M  I lpM BblYMCJIeHMRX, H Y X A a e T C R  B n P O B e P K e  U 
v'rO.lHeHLiH. A I I ~ M O M ~ T ~ O M  Q > ~ c c ~  H a  BLlCOTe 2 M M 3 & l e p H J I a C b  C p e A H R R  CKO- 
POCTL B e T p a  3a n e p M o n  M e T e n e M e p a b I x  n 3 ~ e p e ~ i i i i  (5-30 ~ u i l ) ,  B p n A e  c ~ y -  
Y a e B  I I ~ O B O A M J I U C L  B e T p O r p a A M e H T H b I e  H ~ ~ J I I ~ A ~ H H R  H a  BbICOTaX O,1; 0,25; 
0,s; 1 ; 2; 4 M 8 M, a T a K x e  ~ u 3 y a n b ~ b r e  1ra6n1oner~u~ H a A  BMAOM n e p e H o c a  M 
X a p a K T e p O M  C H ~ X H O ~  n O B e P X H O C T B .  M 3 M e p R n a c b  I InOTl IOCTb  B e p X I l e r O  S - C ~ H -  
T t I M e T p o B o r o  c n o R  c H e r a  B 10-15 T o w a x  c ~ a ~ e ~ p e r r ~ ~ o h  C T O ~ O H ~ I  nno- 
U l a A K U .  

~ o J I ~ ~ ~ H H L I ~  IIO H e n O C p e A C T B e I l H b I M  M 3 h l e p e H M R M  K p U B b l e  p a C n p e j I e J I f 2 -  
h U R  UHTeHCNBHOCTU n e p e H D C a  no BbICOTe  CTPOMJIMCb B ~ o J I ~ J I o ~ ~ ~ U @ M N W -  
C K O ~  C N C T e M e  K O O P A H H a T .  ELI J IO  BbIRCHeHO, ' I T 0  @ 0 p M a  K P N B l I X  i = f ( Z )  B 
H I I X H e M  M e T P O B O M  CJIOe CMJIbHO U 3 M e N H e T C R .  

M H T ~ H C N B ~ I O C T L  I I epe l . IOCa  C I i e r a  Y e p e 3  eAl iMMqHy10  B e ~ l T H K a J l b H y l O  nJ!O- 
I u a p K y  B H e  n o r p a l i u s H o r o  cnon ~ o a n y x a  o n p e n e n R e T c R  B OCIIOBHOM WIITCII-  
CHBIlOCTbIO B b l C a A e l l U ~  O C a A K O B  X/t ,  CKOpOCTbIO B e T p a  U x  M I ' H A P ~ ~ B J I M ~ ~ C K O ~ ~  
CKOPOCTbIO C H e X M I I O K  COO: 

M c J I o J l b 3 y ~  n a H H b I e  06 M3MePC'HMI.I UHTeHCMBHOCTII. I l e p e H O C a  C k I e r a  I3 3anaA-  
H O ~  C U ~ M P N ,  n O J I y Y C H H b I e  A. A. I < O M ~ P O R ~ ~ M  [I531 A 0  BbICOTbI 5 .R, \1M 
onpenenanu no $ o p ~ y n e  (111.9) < < ~ a ~ y u y ~ o c n > >  oenwswsy r u ~ p a ~ n u s e c ~ o i i  
c ~ o p o c ~ u ;  o H a  o ~ a s a n a c b  p a ~ ~ o i i  0,61-1,09 f i l c e l c ,   TO, n o - ~ u n u ~ ~ o ~ i y ,  

6 n M 3 ~ 0  K ee ~ ~ ~ c T B M T ~ J I ~ I I o ~ " ~  BeJ IMsMHe .  A ~ a J I o r k i q H b l f i  PaCl l reT,  n p o n e n a l i ~ b ~ h  
AJIR BbICOT O T  2,5 A 0  8 M H a  MeTeOCTaHUMM E. X a ~ a ~ a ,  A a J I  B e J I l l q M H y  
= 0 . 7 s  1,3 .+t/ce~ npii cpen~eii  B e n w s u H e ,  n o n y s e ~ ~ o i i  I l e n o c p e n c T n e H H b I m  
U 3 M e P e H N R M I f  B HenOABM)I<HOM B 0 3 A Y X e ,  P ~ B H O ~  1,O M / c ~ K .  P e 3 y J l b ~ a T b I  
80 cepwii r p a A u e H T l l b r x  w3~epe11uii MI iTeHcMBHocTM MX ~ e ~ e n e ~ o r o  n e p e l r o c a  
n 0 K a 3 a J I U l  9 T O  B b I U l e  1-2 M, P e X t e  2-5 M 3aBMCM31OCTb i = f ( Z )  6 ~ 1 ~ 3 1 c a  K 
npz r~oh ,  o n u c b ~ ~ a e ~ o i i  @ o p ~ y n o i i  (111. 9 ) .  

B ~ ~ M ~ ~ M H O M  cnoe uosnyxa B e n y u y I o  p o n b  B @ o p ~ u p o n a ~ ~ ~ r  neperloca 
N r p a e T  T Y ~ ~ Y J I ~ H T H ~ R  C T p y K T y p a  B O 3 n y I L I H O r O  I IOTOKa .  Y ~ ~ B H ~ H N ~  6 a n a ~ c a  
c H e r a  H a  ~ A M H H Y I I O ~ ~  r o p ~ 3 0 1 1 ~ a n b ~ o B  n n o u a n ~ e ,  pacnonoxerraoii B c r f e r o -  
B e T p O B O M  IIOTOKe,  I I p e A C T a B U M  B B N A e  



2 ux = aln- , 
zo 

Ecnu ~ i a  nbIcoTe h+zo onpeaenem WHTeHcMBHocTb nepeHoca io (B Harueh.1 
cnyvae u 3 ~ e p e ~ u ~  nepe11oca'-~e~eneh~eponl BO-2, h= 1 CM), 

2 
In - 

OTKyna i,= Ai, 2 , - n 



I < c n o J I b 3 y S f  A a H H b l e  r p a A M e H T H b I X  M 3 ~ e p e ~ w f i  CKOPOCTU B e T p a ,  H e T p y A H O  
B K a X A O M  C J I y Y a e  I IOACYH' r aTb  BeJlHYMHbI 20 M b. K ~ K  n C K a 3 a n H  P a C Y e T b I ,  
n e F B a R  B e J I U Y H H a  H 3 M e H R e T C R  B B e C b M a  ll lMPOKMX n p e A e J I a X ,  n p U Y e M  O H a  
3 a B N C M T  H e  TOJ lbKO OT BbICOTbI ~ Y ~ O P K O B  I l l ePOXOBaTOCTH,  HO M OT CKOPOCTM 

B e T p a ,  ' I T 0  O T M e Y a e T  T a K X e  a.$: J I ~ ~ x T M ~ H  [189]. a u a n a s o ~  ee 1 1 3 ~ e ~ e H k i f i  
I3 H a I I l U X  YCJIOBMRX - O r  9,001 -A0 0,3 CM. C K O J I ~ K O - H U ~ ~ , T ~  OTYeTJIMBbIX KO- 
.rIMYeCTBeHHbIX ~ ~ K o H O M ~ J ~ H O C T ~ ~ ~  ~ 3 ~ e H e H M f i  Zo Y C T a H O B N T b  H e  YAaJ IOCb .  Be- 
n w s s H a  b u 3 ~ e t i ~ e ~ c n  B donee Y ~ K U X  npenenax. n p ~  CKOPOCTM B e T p a  H a  s h r -  
C O T e  2 fi UP% >800+ 1000 CN/C~?K. 6b1~1a n O n y q e H a  3 M n M p M Y e C K a R  3aBMCM- 
MOC rb 

b = O;03 U,  - 11. (111.20) 

r a , c c p a ~ n u s e c ~ a ~  c ~ o p o c l b  ~ C T U U  M e T e n e B o r G  c H e r a  u 3 ~ e p ~ n a c b  n y T e M  
C ~ ~ ~ C ~ I B ~ H U R  MX E H e n O n B M X H o M  B O 3 A y X e  n p M  M H B ~ ~ C H O H H O ~ ~  T e M n e p a T y p -  
~ 0 f i  C T P ~ T N @ N K ~ I I M U  C BbICOTbl 10 M .   an^ ~aw6onee M e n K l l X  YaCTMU < < C H e X -  
~ o i i  n y A p b I > >  B e n u q u H a  oo o ~ a s a n a c b  p a s ~ o i i  20 c w l c e l c ,  AJIR 6onee K p y n H b I x  
O ~ J I O M K O B  C H e X N H O K  ( 0 ~ ~ e . r l b H b l e  JIyYM, I l e H T p a J I b H b l e  YaCTM C H ~ X U H O K )  -- 
50 c ~ l c e l c .  H a ~ 6 o . r l b l n y 1 0  r k r n p a B n n r I e c K y r o  C K O P O C T ~  n M e r o T  a e p ~ a  @ M P H U ~ M -  
poeaworo c H e r a  -200 c~lcerc  w 6onee. ~ T N  Y a c T M U b I  n e p e M e w a l o T c R ,  B OC- 

HOBHOM, <<canb~auuefi>> f3501, w pacnpenene- 
HMe AX no Bb lCOTe  B C H e r O B e T p O B O M  n O T O K e  
H e  nOAYMHReTCR BbIUleOnMCaHHbIM 3 a K O H O -  
M e p H o c T n M .  O A H ~ K O  OHM A a n e K o  l i e  B c e r A a  
YYaCTBYlOT B M e T e n e B O M  n e p e H O C e ,  Pi AOJIR 
MX B 0 6 1 4 e ~  P a C X O A e  C H e r a  M O X e T  6 b 1 ~ b  
3 H a Y M ~ e n b ~ 0 f i  T O n b K O  n p U  n 0 3 e M K a X .  

Ha PMC. 44 n Y H K T l l P O M  n O K a 3 a H b l  T e O p e -  
T u s e c K u e  K p u s b l e  i= f (2) npw cnenyroqwx 
p e a n b H o  B c T p e s a l o u w x c R  a ~ a s e ~ w ~ x  napa-  
M e T p O B ,  B X O A R U M X  B @ 0 p ~ y J I y  (111, 17) : 
c n e B a  H a n p a B o  - zo=O,Ol CM, n=2;  zo= 
= 0,l CM, n = 1 ; zo= 0,3 cw, n=0,5. Cnnom- 

P n c  14. 3nropb1 p a c n p e n e n e H n n  or- HblMM JINHURMU n O K a 3 a H b I  T U n U q H b I e  M K p a k -  

XOCnTeAbHblX B e J J n q H H  NHTBHCHBtJO- CnYYaM, nonyYeHHble 'IauwM 
c r w  vereneeorc nepettoca cHera Aef iwRM.  D a H f f b ~ e ,  n P I * B e A e H H b I e  H. n. Py- 

(i/io) no B M C O T ~  , ( z )  CWHbIM [2511 ~ n k  AHT~PKTNALI,  O X B a T b I B a I O T  - - 
B e C b  & M a n a 3 O H ,  3 a K J I 1 6 q e H H b l h  H a  PMC. 44 

M e X A y  K P ~ R H U M W  TeOpeTMYeCKMMU KPMBbIMW. O T M ~ T N M  eUe, YTO n p M  HaJIM- 
lIMM B M e T e J e B O M  n O T O K e  YaCTMU C C Y U e C T B e H H O  Pa3J IM9HblMM BeJlMYMHaMU 
COO AJIR A O C T H X e H U R  n O J I H O r 0  C O r n a C O B a H N R  TeOpeTMYeCKMX H 3 K C n e p M M e H -  
T a n L H u x  KPMBMX i=f (2) c n e A y e T  w c n o n ~ 3 o s a ~ ~  H e  c p e A H e e  s r + a s e ~ ~ e  o o ,  
a n p o B o A w r I ,  p a c s e T  ~ u ~ @ e p e ~ u w p o ~ a ~ i ~ o  n n R  p a 3 ~ b 1 x  (ppa~uui i .  n p a ~ ~ a ,  
nonpo6~oe M c c J l e A o t i a I i N e  @ p a ~ u ~ o ~ ~ o r o  c o c T a n a  M e T e n e B o r o  csera, onw- 
C a H H O c ,  H 2 n p k l M e p ,  B p a 6 o ~ e  [34T], FlBJIReTCR B e C b M a  c n o x ~ o h  M T P Y A O ~ M K O ~ ~  

3 a ~ a Y e f i .  
A ~ a n w s  @ 0 p ~ y J I b 1  (111.17) n O K a 3 b l B a e T ,  YTO n 0 J I H O T a  3 n l O p b I  i = f ( z )  

~ o s p a c r a e ~  c y B e n w 1 r e s w e h . r  ~ y p 6 y n e s u p o ~ a ~ ~ o c ~ u  n o . ~ n y ~ u ~ o r o  n o T o K a ,  OT- 

p a x a e M o M  y B e . r I w e H u e M  u e n M L t M H s I  6, y B e n w . r e t i M e M  r u e p o x o s a T o c T u  nosepx- 
HOCTN Zo  M YMeHbl l lCHkIeM r M n p Z l ~ = ~ M ' l e ~ K ~ f i  CKOPOC'TM rlaCTI-IU 00. B TaI<MX 
C.'l)'~laRX 0 6 b 1 9 ~ 0  p e 3 K O  y X y A l l l a e T C R  BMAMMOCTb M B O 3 p a C T a e T  BbICOTa  C n O R  
MH3eHCt lBHOrO I I e p e H O C a .  R p M  , T ~ K o ~  B ~ ~ X O B O ~ ~  M e T e J M  6 o n ~ u r a ~  LIaCTb nepe- 
I lOCNMOrO C H e r a  O T K J l a A b I B a e T C R  H e  38 MeJIKMMW, a 3a AOCTaTOYHO K p y n -  
HbIMW n p e n n T C T B M R M U .  C y M e H b L I I e H M e M  BeJIMYMHbI b ki 20 M B O 3 p a C T a H M e M  
Qo B C e  6 0 ~ 1 b l l l a R  Y a C T b  C H e r a  I l epeHOCPiTCR B C a M b l X  H U X H N X  C n O R X  DOTOKa .  
B 3 T O M  C n y Y a e  C l i e r  0 T K . l a A b l B a e T C R  B @CIlOBIiOM 3a MeJlKHMM I l p e I J R T -  
CTBURhIM. 
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K ~ K  n O K a 3 a J l l l .  H a W M  O n b l T l I b I e  A a H H b l e ,  n p M  HH3KWX W H T ~ H C U B H ~ I X  no- 
3 e M K a X ,  K O r A a  O T Y e T n H B O  B l I A H a  B e P X H R R  I 'PaHWUa CJlOR n e p e H O C a  u BbICOTa  
3 T O r 0  C n O R  H H e  n P e B O C X O A U T  30-50 CM, K p I i B a R  i=f ( 2 )  X O p O l v O  a n n p O K C H -  
M U P y e T C R  n p ~ l l 1 0 f i  B ~ O J I Y J O ~ ~ P N ( ~ ) M H ~ ~ C K O ~ ~  C H C T e M e  K O O P A U H a T  

C . I ~ A O B ~ T ~ J ~ ~ H O ,  B 3 T O M  C J l y Y a e  n O C T a T O Y H 0  I 1 3 M e P R T b  J l N U l b  I l e p e H O C  H a  
n o o e p x t 1 o c T n  c H e r a  u s b r c o ~ y  c ~ o n  n e p e H o c a  B c o o T s e T c T s u w  c p e K o s i e a n a -  
UIISMW B p a 6 0 ~ e  12241. npu. 6onee B ~ I C O K O M  n o , q % e M e  c H e r a  p a c s e T  pacxona 
B 0 3 M O X e H  HJIH n p H  H3Mepe I IHI . I  p R A a  B b I W e p a C C M O T p e H H b l X  nF@qMeTpOB H 

B e : l n q u H b l  i ~ ,  I I ~ I I ,  ~ I T O  n o K a ,  no-BMAMMOMY, ~ a ~ e x ~ e B  u npoue, npu rpa- 
AIieI3THblX U 3 M e p e H M R X  BeJIkiYUHbl i. 

B e n s i ~ u ~ a  Q ( B  Z/CM MUH) BbIYUCJIRJIaCb H a M H  ~ ~ ~ @ o ~ H ~ J I I ~ T H ~ ~ c K F I ~ I  
M c T o n o M  no 3 K c n e p u M e l n a n b I u , r a l  3 n i o p a ~  i = f  (2). Bcero 6 b 1 n o  u s ~ e p e ~ o  u 
B b l q u c n e H o  79 p a c x o n o B  13 n I e T p o B o M  cnoe B n ~ a n a a o ~ e  CKOPOCTM B e T p a  kra  
Rh ICOTe  2 M (112) OT 4,2 A 0  20,6 M/CefC. ( C P ~ A H R R  38 I I t ? p U O ~  ~ 3 ~ e p e l i ~ f i ) .  Ha- 
B n ~ o ~ a n a c ~  T a K x e  A l r r I o s e H H a n  cuna o e T p a  B M o M e l f T  n e p B b r x  n o A n u x < e r <  
Y a c T u u  c I I e r a  no n o s e p x ~ o c - ~ ~ .  C B ~ L  pacxona c I l e r a  c cunoii se-rpa -06b19~0 
&at?TCn B B H A e  ~ ~ e n e F I ~ 0 f i  3aBUCUMOCTH 3 T H X  BeJlUYMH. C B O R K ~  COOTBeTCTBy-  
IOU/MX @ o p ~ y . J I ,  n p H B e A e H H b I X  K CPaBHklMOMY B H A y ,  U M e e T C R  B p a 6 o ~ e  
A. I(. ~ I ~ H H H ~  11141. 0 6 p a q a e ~  H a  ce6cr B H H M a H U e  d o n b l u o e  pasnusue 
B e J l d Y H H ,  n 0 n y L f e H H b I X  no @ o p h l y J I a i M  P a 3 H b I X  a B T O P O B ,  A O C T U r a I o U I e e  
HeCK0JIbKIl.X COT I I P O u e H T O B .  T a ~ o e  p a 3 J I u Y k i e  H e B O 3 M O X H O  ~ ~ ' ~ R C H U T ~  
TO.rltK0 HeOAHOPOAHOCTblO  MeTOAIdKM H ~ ~ J I I O A ~ H M ~  1.1 H ~ A O C T ~ T O Y ~ ~ O ~  TOY- 
H O C T ~ S O  U C X O A H ~ I X  A a H H b I x .  no-BMAMMOM~, P e l v a I o u y I o  ponb H r p a e T  
3 1 ~ o r o o 6 p a 3 ~ e  @ ~ K T O P O B  n e p e H O C a  I4 HX K O M ~ U I I ~ Q I I R  BO B p e M e H l i  ki np0- 
C T p a H C T B e .  

B e n y m u h r  @ ~ K T O P O ~ ~  B ~ O P ~ I U P O B ~ H I I U  T B e p A O r O  P a C X O A a  C H e r O B e T p O B O -  
r0 n O T O K a  RBJ lReTCR CKOPOCTb  B e T p a  11 ee B e p ~ P i ~ a J I l H b l f i  r p a A H e H T ,  Koh.0-  
p b l e ,  C 0 ,4110~  CTOPOHM,  O ~ Y C J I O B - T ' I H B ~ ~ O T  3 P 0 3 M I O  n O B e P X H O C T H  C H W a  H @OP- 
M u p O B a H H e  n o n ~ e i l z ~ o f i  CHJlbI, C npyr0ii -CKOPOCTb  A B N X e H M R  Y a C T U U  B no- 
TOKe.  C T ~ Y I < T Y ~ ~  U Af€!XaHll.~eCliMe C B O ~ ~ C T B ~  T O H K O r O  nOBePXHOCTI-IOTO C.rlOR 
c ~ ~ e x t ~ o r o  n o K p o e a  ( O C O ~ ~ H I @  cu.la c u e n n e H u n  M e x n y  s a c ~ u u a ~ u ,  mepoxo- 
samcrb  n o s e p x H o c T l r ,  @ o p ~ a  14 p a 3 ~ e p  c a n t u x  s a c ~ u u )  o n p e n e n m o T  conpo- 
T H B n e H k i e  p a 3 M b l B y  kl nOAZeM)' LlaCTMU. B. H. A K K Y P ~ T O B  [7] A e J I a J  I I O n b l T K y  
YBSl3aTL) HHTeIfCMBHOCl'b IIOBt?PXIIOCTHOI'O n e p e I l O C a  CHE'ra H e  ' l o J b K 0  C CII- 
noii B e T p a ,  1-10 u c n n o T r I o c T b m  csexaoro n o K p o s a .  Haruu m ~ e p e ~ u n  n n o T -  
HOCTH B e p x H e r o  5 - c a r - i ~ r t ~ e ~ p o n o r o  ~ O P U ~ O H T ~ ,  n a p a n n e n m b l e  h i e T e n e h l e p -  
Hb lM H a 6 ~ ~ ~ e l l ~ R h 1 ,  H e  nOQTBepAPiuTH T ~ K O ~  3aBUCMMOCTN. T ~ K ,  H a l I p I 1 h l e p ,  
J r e r K o  ~ O ~ B H X H L I ~ ,  c b r n y s r l i i  h l e ~ e n e s b r i i  c H e r  H e p e A K o  w M e e T  0 6 a e h r ~ b 1 R  BCC, 
n p e B b l l r r a 1 0 ~ ~ f i  0,4 2lcnt3, O A H a K O  J I e r K O  BOBJIeKlIeTCR B C H ~ ~ O B ~ T ~ O B O ~  no- 
TOK. B T O  >Ke B P e M R  IJYU!WCT~IG ~ ~ e > K e ~ b l n a ~ L U ~ f i  C H e r  C 0 6 ' b e M ~ b l M  BeCOhI  
0,05--0,10 a?/CM3, n e p e K p b l ~ b 1 f i  TOHKOR (2-5 AM) K O ~ O ~ K O ~  B e T p O B O r O  H n I l  
T e p M k l Y e C K O r O  H a C T a ,  nO.ITU 1-le B O B n e K a e T C R  B nOTOI<. C R O ~ C T B ~  n O B e p X H O C T -  
H O ~ O  cnon criera n o n r r o c ~ ~ ~ ~ o  onpenennwrcn T e K y r u u M l r  I< n p e n r u e c m o s a B u M -  
bIM MeTeOPOJ lOrMrIeCKNJf I I  YC.qOOURMM. 

Ha p w C .  45 I I p U B e A e H b I  n O J I y Y e H H b I e  H a h l U  Be. lHt lUHb1 T B e p n O r O  P a C X O J I a  

B' M ~ T P O B O M  cnoe c ~ ~ e r o - ~ e ~ p o ~ o r o  n o T o K a  Q 1 M  ( B  ~ I C A ~ .  ~ U U )  B 3a[iuc~- 
MOCTH OT CKOPOCTU B e T p a  H a  B b l c o T e  2 M u,, ( B  ~ l c e l c ) .  K a ~ c  B U ~ I I O  H a  
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PUC. 45, pas6poc TOYeK H a  r p a a u ~ e  6ontuoii. K O ~ @ @ H U M ~ H T  K O p p e J I R : U i I r  
n o r a p u @ h f o ~  78 nap n e p e M e H H b I x  u M e e T  B e n s s u H y  0,85. B TO x e  B p e x r R  

a H a J I U 3  BeJ lUYUH I I e p e H O C a  U K O H K p e T H b I X  Y C J I O B H ~  UX @ O P M U P O B ~ H H R  A a e T  
B 0 3 M O X H O C T b  BbIAeJ IMTb  I 'eHeTUYeCKU O A H O P O A H b I e  I ' p y n n b I  T O Y e K  ( 6 e n b l e -  

C B e l J l b I e  K P Y X K U  H a  PUC.  45) U no HUM n p O B e C T M  C O O T B e T C T B y l O ~ U e  K p U B b f e :  

III. Q, = 0,014 ~ 2 %  - 3,3; (111.25). 

IV. Ql = 0,009 u:" - 3,8. (111.26). 

O c ~ a J I b ~ b l e  TOYKU ( ~ a  P N C .  45 Y e p I l b I e  KPYXKN) COOTB~TCTBYIOT ~ ~ P ~ x O A H L I M  
YCJIOBURM no OTHOll leHMlO K KPMBbIM,  M e X n y  KOTOPbIMU OIiU J l e X a T .  OTMC- 
TUM,  YTO A B e  T p e T U  tl3 HMX J I e X a T  M e X A y  KPUBbIMM 11 U 111, n 0 3 T 0 ~ y  3 T y  

0 6 n a ~ T b  M O X H O  C r I U T a T b  ~ a U 6 0 ~ 1 e e  
x ~ ~ ~ K T ~ ~ H o R  n n R  ~ O ~ H ~ H O ~ O +  

3 00 Ypana.  
I I p ~ n e n e ~  K o M n n e K c l j y I o  xapaii- 

T e p H C T U K Y  ycno~kiii, COOTBeTCTByIO-  
W U X  K ~ X A O ~  K P U B O ~ .  K F N B ~ R  I 
0 6 ' b e ~ t l ~ ~ e T  TOYKM, KOTOPbIhI  COOT- 
BeTCTBYlOT yCnOBM5l  HM3KUX T e M n e -  

2 00 p a T y p  B O 3 A y X a  U HaJ lMYUe  H a  ~ c e i i  
O U A I I ~ I O R  nOBePXHOCTM CBe lKeBb1-  
n a B m e r o  nymuc-roro unu csexcero 
pbrxnoro M e T e n e n o r o  CI-rera. Kpw- 
sarr 11 0 6 ' b e ~ ~ ~ f l e ~  TOYKH 3a n e p k l o n .  
y C T a H O B M B U e r O C R  I l e n p e p b I B H O r O  
nepesoca. nepen npo~enerr~of i  ce- 

roo pueii u 3 h j e p e ~ u i i  s a6n1onanc~  no- 
C T O R H H M ~  y ~ e p e t l ~ b l h  B e T e p ,  no- 
~ ~ M O K .  B pahose n n o m a n K M  B c e  
B p e h l R  UMeJ lMCb  nOJIOCbI U n R T H a  

~ O ~ B N X I - I O ~ O  M e T e n e B o r o  C H e r a , .  
T e h t n e p a T y p a  n o s ~ y x a  ~ o n e 6 a n a c b  
OT -8 no -30". K p w n a ~  III 0 6 % -  

0 10 20 eaurrne~ ~ a ~ x e  TOYKU cepuu sa6 -  
! ? ' z . M / C e K  A I O A ~ H U ~ ~  n p U  I l e n p e p b I B H O M  nepe- 

I r o c e .  ~ e ~ e o ~ o n o r w ~ e c ~ u e  y c n o s u R .  
Pac. 43. 3 a s 1 r c u ~ o c ~ u  ae~Tuqal1 nepe~oca 3TOr0 nepuona aIranorHyHbI ripe- cHera CT c~opocru  serpa 
I-IV - KpneHe, nocTpoenlrwe no reneznsecxn 

A b I A Y U e M y .  O A H ~ K O  B A a H H O M  CJ ly -  

OAHOPOAHHU rpynnau r o n e ~  =lac n e p e ~  s a s a n o ~  nepesoca B ~ e -  
r I eHMe A e c n T N  CYTOK ~ra6nronancn 
U T I . m b  M J U  cna6b1ii B e T e p  U no- 

~ ~ 1 i X l i b 1 f I  h l ~ ~ e J I e B b 1 ~  C H e r  @ U K C U ~ O B ~ ~ C R  H a  ' h f e C T e  BCJIeACTBMe c y 6 n u ~ a -  
UUOHHMX n p o u e c c o B .  K O ~ @ @ N U M ~ H T ~ I  K o p p e n s r u u H  n o r a p u @ h ~ o ~  n e p e M e r r s b I x  
A n R  K p H B b I X  I/ Pi 111, O ~ ' ~ ~ A M H R K ) U H X  C e P U B  H ~ ~ J I ~ O A ~ H U ~ ~ ,  COCTaBJ IRIoT  COOT- 
BeTCTBeI IHO 0,95 U 0,90. Kpunan /V oru6ae.r none TOr IeK  C n p a B a  M COOTBeT-  
C T B y e T  HaRXY,4LUtlM YCJOBURM I I e p e H O C a  - Y n J I O T H e H H O M y  C M e p 3 I I J e M y C R  CHe-  
ry, 6 0 n b u 0 ~ y  p a 3 B U T U I O  B e T p O B b l X  AOCOK, O T H O C U T e n b H O  B ~ I C O K O ~  T e M n e p a -  

T y p e  B o s A y x a .  
n p n  P a C s e T a X  no @ o ~ M Y J I ~ M  (111.23-111.26) M O X H O  n O J l b 3 0 B a T b C R  A B H -  

Hb1MU 0 COCTORHUU n O B e P X H O C T U  C H e r a ,  0 X a p a K T e p e  n O r O A b 1  U A a H H b I M U  00 

C K o p o c ~ u  B e T p a ,  n p u ~ e n e u ~ o f i  K B H c o T e  2 iri, H a n p u M e p ,  no @ o p ~ y n e  



me z - B b r c o T a  (B CM),  H a  K O T O P O ~ ~  u s ~ e p e ~ a  C K O P O C T ~  B e T p a .  
TIPN p a c g e T a x  n e p e H o c a  c H e r a  3a o T H o c u T e n b H o  K o p o T K u e  n e p u o ; I b r  

( n e H ~ a ~ b 1  - a e K a n b 1 )  UCITOJIb30BaHHe  KPNBbIX,  ~ M @ @ ~ P ~ H ~ U P O B ~ H H ~ I X  1 7 0  
YCJIOBURM I I e p e H O C a ,  BIIOCMT C y U e C T B e H H b I e  Y T O s H e H N R  n0 C ~ ~ ~ H ~ H U I O  C p a C -  
s e T a M u  no c p e n l r e f i  ~puooi i ,  K o T o p b r e  O G ~ J Y H O  ~ ~ O B O A U ~ U C ~ .  COOTB~TCTBY:O- 
U U e  P a C X O X A e H U R  M O r Y T  A O C T M r a T b  H e C K O n b K U X  COT I lPOUeHTOE.  ~ P U  OPI I -  
eHTLiPOBOZIHbIX P a C s e T a X  n e p e H 0 C M M b I X  h l a C C  C H e r a ,  O C O ~ ~ H H O  S a  n . ~ k i ~ e . J I b ~ l h ~ f i  
IlC?pMO,Ll B p e M e H H ,  M O X H O  n O n b 3 0 B a T b C R  Y n p O U e H H b I M  Y p a B H e H H e M ,  Ol 'pa>Ka-  
IOUMM c p e A H u e  A n R  n o n ~ p ~ o r o  Ypana y c n o B u R  n e p e H o c a :  

~ O C J I ~ ~ H R R  @ 0 p M y n a  M a n o  0T.TIlrqaeTCR OT N ~ B ~ C T H O U  @ O P M Y J ~ ~  n. M. Me. ' lb-  
HMKa  12051, ~ o J I Y ~ ~ H H o ~ ~  AJIR ycno~kifi P a B H U H b I  npIl ~ H ~ J I o ~ H Y H O ~ ~  M e T O A U K e  
~ 3 ~ e p e H u h .  

E j o n b u l o e  s ~ a s e s u e  npu  p a c q e T e  M a c c b r  n e p e H o c u M o r o  c H e r a  m e e T  ~ b 1 6 0 1 ) '  
O T p e 3 K a  B p e M e H k i ,  no K O T O P O M y  O C p e A H R e T C R  CKOPOCTb  B e T p a .  Hae6onee 
Y A O ~ H O  B 3 T O M  OTHOUIeHUH M C I I O J I b 3 0 B a T b  H a H H b l e  CaMOnNCU.9  B e T p a  M-12, 
A a I o r U e r o  ocperreesue CKOPOCTM B e T p a  3a 10 .UUH.. Y n o s n e ~ ~ o p u ~ e n b ~ b r e  pe- 
3 Y J I b T a T b I  A a e T  T a K X e  M C n O J I b 3 0 B a H M e  I I a H N b I X  0 CKOPOCTU B e T p a  no @ilia- 
repy ( o c p e n ~ e ~ u e  3a 2 nrurz) ' B c p o ~ u  M e T e o p o n o r l r s e c K u x  H ~ ~ ~ I O A ~ I - I I I ~ I .  
M c ~ o J I ~ ~ o B ~ H H ~  B p a c s e T a x  n e p e H o c a  ne.nssas c p e n H e c y T o s H b r x  c ~ o p o c ~ e i i  
n e T p a ,  a T e M  6onee c p e n H x x  nenusm 3a 6onee A n k i ~ e n b ~ b l i i  nepxoA B p e M e -  
HN I l P N B O n U T  K 6 0 J l b l l l k i ~  O I L I U ~ K ~ M .  

PUC. 46. k i s ~ e r l e ~ u e  cpenl le~ J ~ C H T I ~ M U H ~ ? H O R  C K O P W T H  
serpa ~ ( u )  npw MeTena H a  ,creTeocTaequn 6. X a a a ~ a  
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B C T P e ' I a m T C R  B e C b M a  p a 3 J I U s H b I e  B e J I U s U H b I ,  X a p a K T e p U 3 y I O L U U e  C Y M M ~ P H H ~  
3a ~ M M Y  n e p e H o c  c H e r a .  T ~ K ,  M. R .  n n a ~  [232] n n R  3 n b 6 p y c a  n a e T  senmu- 
HY 23000 T/KA~,  B. M. KOTJIRKOB [160] AJIR A H T ~ P K T N A ~ I  n P U B O A M T  O U e H K U  
p a 3 I l b l X  a B T O p O B  OT MMJIJIUOHa A 0  AeCRTKOB MM.rIJIUOHOB TOHH. B yCJI0BUH.Y 
U ~ M ~ O T H O ~ ~  AOJlMHbl ~ O J I R P H O ~ O  Y p a J I a  3a SMMY, ll0 HaUlMM P a C s e T a M ,  npo- 
HOCWTCR B c p e n H e M  o K o n o  1 M n H .  T c H e r a  sepes 1 noz. KM. 

B ~ C . ~ I O B M R X  c U n b H o n e p e c e s e H I I o r o  penbe@a M 6onbmoi"l H e p o B H o c r n  
h . rMKpopeJ Ibe@a ,  B ~ I ~ B ~ H H O ~ ~  C K O n J e H M e M  K p y n I l b I X  K a ~ ~ e f i  UJIM C H e X H b l X  

a a c ~ p y r o ~ ,  npouecc M e T e n e B o r o  n e p e H o c a  O c n o x H R e T c R  T e M ,   TO B n e p e H o c e  
C H e r a  6onbmym P O J I b  H a s M I I a l o T  M r P a T b  B U X P N  K P Y n H b I X  p a 3 M e p O B .  B 3 O H a X ,  
0 6 0 3 ~ a s e ~ ~ b 1 x  H a  PMC. 42, a, n p e  C K O ~ O C T R X  B e T p a  6onee 10-15 wlcelc 
H ~ ~ J I I O A ~ ~ T C R  0 6 b l r 1 ~ 0  0 6 p a 3 0 s a ~ ~ e  C H e x H b I x  c ~ e p s e f i  B L I C O T O ~ ~  30-50 fi  
li 6onee. Ha6.11o~a~b UX Y A a e T C R  J I M m b  n p U  OTIlOCMTeJIbHO xoporuek BUnM- 
MOCTM, T .  e. K O r A a  B n p O M e X y T K a X  M e X A y  CMep l r I aMU B b l C O T a  CJIOR n e p e H O C a  
I I e B e J I U K a .  H ~ C O M H ~ H H O ,  l r T 0  B CMJIbHYiO nypry C H e X H b I e  BMXpM A O C T M r a i O T  
ewe 66nbruux p a 3 M e p O B .  H a s 1  H e O A H O K p a T H O  Y A a B a J I O C b  1 4 a 6 n r o ~ a ~ b ,  K a K  
ceer, n o n r - l s l ~ b r i i  H a  6 0 n b m y 1 0  B ~ I C O T ~ ,  n e p e n ~ ~ r a e ~ c r r  B wine n o c T e n e H l r o  
p a c T e K a m u e r o c R  u ocenamqero o 6 n a ~ a .  n p ~   TOM ~ e ~ e n e ~ b t f i  c H e r  MOXCT 
n e p e H O C M T b C R  H a  p a C C T O R H N e  B HeCKOJIbKO KMJIOMeTPOB,  a no n p O A O J I b H b I M  
(no OTHOUleHUK) K rOCIlOACTBYH)Ul,eMY B ~ T P Y )  AOJlMIla i t l  6onee s e M  H a  10 KM. 
K o n l ~ s e c ~ ~ e ~ ~ o e  u s y s e ~ u e  M e T e J l e B o r o  nepetioca B ~ T N X  ~ C J I O B H R X  AOJIIKHO, 
BMAMhlO, 6 a 3 L i p o ~ a ~ b c ~  H a  C T ~ T M C T N ~ ~ C K O ~ ~  T e O P M I l  T Y P ~ Y J I ~ H T H O C T N  [115]. 

B ycnosunx m y 6 o ~ o  M cnoxso p a c s n e H e H H o r o  penbega H a n p a s n e H u s r  
M e T e J I e B b I X  IIOTOKOB B n P M 3 e M H O M  CJ IOe  B O 3 A y X a  C J I O X H O  P a C n p e A e J I R m T C R  

no TePPMTOPMM,  CMJIbHO OTKJIOHRHCb O T  I l a n p a B J I e I l N R  A B U X e I I M R  B e p X H U X  C n O e B  
C H e r d - B e T p O B O r O  n 0 T O K a .  Ha PMC. 42, a BMAHO, H a n p M M e p ,  g T O  B T b I n O B b I X  

Y a C T R X  K a P O B  M e T e J I e B b I e  nOTOKki  I l a n p a B J l e H b I  H a B C T p e Y y  OCHOBHOMY n O T O K Y  
B O 3 A y X a .  B e ~ e p  3 A e C b  O T J I H s a e T C R  O C O ~ ~ H H O  6onbmofi nOpbIBUCTOCTbI0 ,  H a -  
n p a B J I e H N e  er0 Y a C T O  M e H R e T C R ,  9 T O  C B R 3 a H O  C NHTeHCMBHblM nuxpeo6pa30- 
B a H M e M .  B y u e J S b R X ,  p a C I I O J I O X e I i H b l X  I I O n e p e K  OCHOBHOrO n B W X e H W R  B 0 3 a j r -  
xa,  M e T e n e B h e  n o T o m  H a n p a B n e H b I  no ux ocu, n p u s e M  A n u x e r I M e  cnero- 
B C T p O B O r O  n O T O K a  3 A e C b  B U I I T O O ~ ~ ~ ~ H O .  T ~ K ,  B y I l [ e J l b e  J I e A H M K a  ~ ~ H A O ~ O X -  

h o r o  ( P U C  42, 6) M e T e n e s b r e  n o T o K u  H a n p a n n e H t r  cnena - B H M ~  - ~ a n p a ~ o .  
I ( ~ K  n o ~ a a a n r ~  pacsenr, 6 6 . 1 b r u a ~  q a c T b  M e T e n e B o r o  ceera, A B H X y L U e i O -  

CR B n P U 3 e M H O M  C A O e  B O 3 A y X a ,  3 a A e p X U B a e T C R  B n e p B b I X  Xe n O H M X e H M R X  
penbe@a H a  n y T M  UX A B M X e H M H .  Tar<, C H e r  C H a B e T p e H H O r O  CKJIOHa ( J ' I ~ ~ c T ~ K  
111 H a  PUC.  42, a)  O T K J I a A b I B a e T C H  B ~ e p x ~ e f i  IIOJIOBUHe J I eAI lMKa  MrAH 
( Y Y ~ C T O K  I V )  M H a  J I e A H N K e  M ~ A B ~ > K L ~ M  ( ~ ' ~ ~ c T o K  V-VI) ; C H e r  C n J r a  r 0  
( Y ~ ~ C T O K  VI--VI/) O T K J I a A b I B a e T C H  B OCHOBHOM Ha .  . 'leAHMKe ~ ~ M , ~ o ~ o x I ~ o M  
( Y Y ~ C T O K  V I I I ) .  

Bcnenc~nue M e T e n e B o r o  npouecca o 6 p a 3 y r o ~ c ~  pasnusr~bre ( I I O P M ~ I  M M K -  
p ~ p e J I b e @ a  C H ~ X H O ~ ~  IIOBePXHOCTU. B UCCJIeAyeMOM pafi01Ie UMeIOTCR B 3 C -  
HOBHOM B C e  @OPMLI ~ U ~ p ~ p e J I b e @ a  C H ~ X H O ~ ~  I lOBePXHOCTM, O n M C a H I l b I e  
B. M. KOTJIRKOBMM AJIR AHT~PKTNALI [160], K P O M e  K P Y n H b I X  nJIOCKMX C l l e X -  
HbIX  BaJ IOB,  K O T O P b I e  RBJIRIOTCR, BMAUMO, C ~ ~ U ~ I @ N Z ~ ~ C K U ~ I M  O ~ ~ ~ ~ O B ~ H I ~ H S I M  

O ~ U I ~ I P M ~ I X  POBl lb IX  T ~ P P M T O P M ~ ~ ,  n 0 h f ~ h 1 0  B e T p O B b I X  @ O ~ M  B H a I r r e M  p a k 0 ~ e  
B C T p e l r a I O T C R  M T a K M e ,  K O T O P b l e  0 6 R 3 a H b 1  CBOUM nPOMCXOlKAeHMeM A ~ ~ ~ C T B I I ! O  
,TaBUHHbIX I IpOUeCCOB.   TO 6yrpt1, n B J I R I O I 4 H e C R  KOHYCaMU Bb lHOCa  CHC3X<!-IblX 
J a B M H ,  a T a K J K e  O T A e J I l H b I e  C H e X H b I e  m b 1 6 b 1  - KYCKU O ~ B ~ J I M B L I I I I X C R  CHC7K- 
IIbIX K a P H N B O B .  

< < 6 a p x a ~ ~ b l f i  I I e p e I l O C  C H e r a > > ,  ~ 3 y 9 e H H b l f i  B YCJIOBURX A H T ~ ~ ~ K T I I A ' J I  
M. A. I ( y s r l e u o ~ t 1 ~  [170], M H o r n a  n p o u c x o n a T  M H a  I l o n n p r r o ~  Ypane. 
C I i e X H b l f i  B a p x a ~ ,  IT0 HaILIUM H ~ ~ ~ I O A ~ H N H M ,  @ O P M U P Y ~ T C R  npki jJOCTaTO4- 
HOhf K O J I U q e C T B e  H a  nOBepXHOCTM . r le r l tO I l O f l B H X H O r O  M e T e J I e B O r O  C I I e r a ,  HU3-  
ICMX T e h i n e p a T y p a x  ~ o s n y x a  u c ~ o p o c ~ ~ i  ne-rpa 8-12 ~ l c e ~ .  npw 6 o n b r u r i x  
CKOPOCTRX B e T p a ,  B O T J I M s H e  OT A. M. I ( Y ~ H ~ u o B ~ ,  MbI  ~ a 6 n 1 o ~ a n u  AOBO. lbH0  
' 6 b l c ~ p o e  p a 3 ~ u ~ a ~ u e  6 a p x a ~ a  u npenpaueaue ero B n n o c K o e  n m H o  M e e r e -  
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JIeBOrO CHera, IIOKpbITOe C I - r e ~ H 0 f i  p n 6 b 1 o .  O C O ~ ~ H H O  K P Y T b I e ,  YeTKO Oqep- 
s e e m e  6apxaHbI 11a6nmnanucb B nonuHe p. 5. X a n a ~ a  10-11  MapTa 
1958 r. npu c p e n ~ e f i  CKOPOCTU BeTpa 10 ,ulcetc Ha BbIcoTe 2 M u TeMnepaType 
BO3nyxa OT -26 A 0  -30'. B e ~ e p  B nepIiOA H a 6 J I l o J l e ~ U f i  6b1n OYeHb P O B H ~ I R ,  
~ O C T O R H H ~ I ~ ~ .  B ~ I C O T ~  ~au60nee  K P Y n H b I X  ~ ~ P X ~ H O B  AocTurana 1 0 0  CM, Hal f -  

donee sacTo BcTpesamqaficsI BblcoTa - 40-60 CM. Ha onHoM w 3  F japxa30~  
C B ~ I C O T O ~ ~  H=50 CM, A J I U H O ~ ~  
L=300 CM, 06 'beMHbl~  BeCOM CHera 
~ = 0 , 4 0  .?/CM3 U J T J O M  OCbInU 
fl= 70" npoBonunucb cneAytoque u3- 
n f e p e H u R :  Tsepnoro pacxona cHera 
Ha rpe6tle 6 a p x a ~ a  Q a  u Ha p o n ~ o f i  
nosepxIiocTu 3a ~ ~ P X ~ H O M ,  cno- 
X ~ H H O ~ ~  TBePAblM JIeXaJIbIM CHeTOM, 
Qo, a TaKXe CKOPOCTM A B M X e H U R  
6 a p x a ~ a  v ( r e o n e s u s e c ~ u ) .  B Tese- 
Hue B C e r O  nePuOAa ~ a 6 n W l e f f u f i  PHC. 47. C x e ~ a  pacllera cwopocrrr nnltxetrwn 
(17 rtac) 6 a p x a ~  nepe~emancn ,  ~e CHCXEOrO 6 a p x a ~ a  
U 3 M e H R R  cI30ef i  ~ O P M L I .  T a ~ o e  no- 
noxeHue meno  Memo u AJIR ~ p y -  
rux B a p x a ~ o n ,  I j a x o A u s r r r u x c R  n o n  ~ a 6 n t o n e ~ ~ e n 1 .  Ha puc. 47 npencTasneHo 
BepTuKanbHoe ceseHue 6 a p x a ~ a  c n n o u i a n b r o  W, c x e n ~ a ~ u 3 u p o n a ~ ~ o e  no Tpe- 
yronbHuKy u ~ O Y T U  T O Y I ~ O  coBnanamqee c ceseliueM, nonysessbm I l e n o c p e n -  
CTBeIiHLIMN U 3 M e p e H U R M U .  n p ~  yC!TaHOBIlBUeMCR ABU>KeHUU 6apxalia He113- 
h l e ~ ~ o f i  @ O P M ~ I  UMeeT MeCTO Y p a B H e H M e  

Qa - Qo sin a sin p W = = Hv - va. 
T 2 sin (sl + p) 

- HZ- 
2 s i n r s i n ~  Qa-Qo 

sin (a -1- B) 
7) = T - I--- - - 8  

sin x sin p/sin (a  + p) 

~ o ~ c T ~ B J I R H  B 37'Y (IOPMYJ~Y BeJIllYMHLI, OCPeAHeHHbIe  3a n e p I l D A  1 r a 6 . n o -  
n e ~ u f i  (H =50  cnz, P = 70°, L =300 CM, oTKyna a= 1 l o ,  Qa =64 Z / C A ~  N U H ,  

Qc=24 z / c ~  . MUM, 7 = 0 , 4 O  Z / C M ~ ) ,  ~ a i i ~ e n f ,  YTO v = 2  c w / ~ u i l =  1 , 2  n i l y a c .  no  
H c n O C p e J C T B e H H b I M  ~a6ntonet i14rl~ 6 a p x a ~  n e p e ~ B U H y J l C R  Iia 1 8  N, T. e. v =  
= 1 , 0  M/YUC, YTO AOCTaTOYHO 6 ~ ~ 3 ~ 0  K BeJIMYUHe, ~ O J I Y Y ~ H H O ~  no a 0 p ~ ) ' n e  
( 1 1 1 . 3 0 ) .  K ~ K  nOKa3aJIU H a U H  H ~ ~ J I I O A ~ H H R ,  npu OPUeHTNPOBOYHbIX PaCqeTaX 

h l O X H O  U3MePRTb TOJIbKO CKOPOCTU BeTpa, BbI9IlCnRR Q6 n0 ( P O P M Y A ~  ( I I I . 2 3 ) ,  
a Qo no (Io~M)'JI€! ( 1 1 1 . 2 6 ) .  A ~ a n u a  @OPI\ IY.T~I  ( I I I . 3 0 ) ,  I ~ O A T B ~ ~ X A ~ H H L I ~ ~  
I IOJIeBbIMU H ~ ~ J I I ~ A ~ H I I R M H ,  nOKa3b1BaeTl 9TO npH H ~ U ~ M ~ H H O ~ ~  BeJIUYlIHe U 
c f ~ o p ~ e  6 a p x a ~ a  u O ~ ' ~ ~ M H O ~ O  Beca, cnaramuero ero cHera, CKOPOCTL ABuxe- 
HWR 6 a p x a ~ a  ~ o s p a c ~ a e ~  c y n e n u v e H u e M  pacxona 6apxaHHor0 cHera 
( c 6  -Qo). n p U  IIOCTORHHOM 3 H a Y e H U N  (Q 6-Qo ) AnR ~ ~ P X ~ H O B  O A H H ~ K O B O ~  
(POPMLI (T. e. npexAe Bcero npu paBHbIx BenuYuHax a M P)  C K O P O C T ~  ux ABU- 
>KeHUR U3MeHReTCR C U 3 M e H e H U e M  BbICOTbI H .  ~ O ) ~ C T ~ B J I R R  B @ 0 p h l y J I y  H =  
= 1 0 0  CM OCTaJIbHbIe BeJIUYMHbI, H a f i ~ e ~ ,  lYT0 V =  1 C M / M U H = ~ , ~  Af/4aC. no 
@ ~ K T I ~ I Y ~ C K U M  H ~ ~ J I I O A ~ H U R M ,  6 a p x a ~  B ~ I C O T O ~ ~  1 At ABUraJICR CO CKOpOCTLtO 
0,7 ~I r tac .  n p u  H=20 CM u n p e x s u x  o c T a n m b r x  BenusuHax v = 5  CN/NUH 
EIJIM 3 ~Irtac.  l l p a ~ ~ a ,  @ a ~ ~ u q e c r < u w u  H ~ ~ J I ~ A ~ H U R M U  3a C K O P O C T ~ H )  nmxe-  
HIUI HeBbICOKUX 6 a p x a 1 l o ~  MbI  He P a C n o n a r a e M .  n p u  U 3 M e H e H U U  O o p ~ b 1 6 a p -  
XaHa ~au60JlbmylO POnb UrpaeT HaKJIOHa H a B e T p e H H O r O  CKJlOHa 6apxa- 
H a ,  H p U  Y M e H b U e H U I l  KOTOpOrO CKOPOCTb A B U X e H U R  6apxa11a B03paCTaeT. 



O c ~ o 6 o x ~ e ~ w e  O T  c ~ e x t ~ o r o  n o ~ p o ~ a  C K J I O H O B  n o a  
e ii c T B H e M c H n b~ T R x e c T u. C p e n ~  3~0 i i  r p y n n b l  n p o u e c c o B  ~ a u 6 0 -  

J I e e  XOpOLUO H3Y ' I eH  I I p O u e C C  C X O A a  A a B N H ,  KOTOPOMY n O C B R U e H a  O ~ U I U P N ~ R  
n u T e p a T y p a  w B TOM t I W c n e  p a 6 o ~ a  I<. C. J I o c e ~ a  [199]. CXOA n a s u H  o6yc- 
J IOBJ IUBaeTCR,  C O A H O ~ ~  CTOPOHbI,  M e T e J I e B b I M  n e p e H O C O M  C l l e r a ,  (~)OPMNPYIO- 
q u ~  M a T e p w a n  n a s u H ,  c ~pyroii,-- p a 3 p b l x n e ~ w e ~  ~ J I Y ~ N H H ~ I x  N n p o M e x y -  
T O g H b I X  C J l O e B  C H e X H O r O  I I O K P O B a ,  Y M e H b L U a I o U U M  CMnY C u e n n e H N R  I I J I a C T a  C 
H N x ~ J I ~ x ~ I ~ ~ R  n o s e p x H o c T t r o .  B ycnonmx n o n n p ~ o r o  Ypana pews Iouwr \ . r  
R B J l R e T C R  I I e p B O e  O ~ C T O ~ I T ~ J I ~ C T B O .  I ( ~ K  BUAHO N 3  PNC.  42, a, me y Y a C T K l l  

C I l C T e M a T M l I e C K O r O  C X O n a  J I a B N H  0 6 0 3 ~ a r l t ? I I b I  C T p e J K a M N ,  UM npe .4LUeCTBylOT 
Y ' I aCTKU CO C H e X H b l M  IIOKPOBOM, ' I a~CTNl IHO MJIN nOJIHOCTb10 YHMYTOXeHHbIh l  
B e T p O M .  H a ~ 6 o n e e  ~ J I ~ ~ o ~ ~ ~ N R T H ~ I M N  &JIR ( P O P M W P O B ~ H M R  J l a B M H  RBJIHIOTCR 
YCJIOBNR B b l n y K J I O r O  H a B e T p e H H O r O  N KPYTOI'O nJ IOCKOrO NJIM B O r H Y T O r O  n 0 A -  
B e T p e H H O r O  CKJIOHa ,  K a K  H a  Y ' I a C T K e  IX-X (CM. PNC.  42, a).  B aHaJ IOI 'HqHbIx  
yCj lOBMRX H ~ ~ J I I o A ~ J I c R  CXOA K P Y ~ H O ~ ~  J f aBUHbI ,  p a 3 p y L U N ~ L U e f i  AOM B n 9 C .  
Xap6eii ( n o n ~ p ~ b ~ f i  Y p a J I ) .  J I O T K O B ~ I ~  J iaBMHbI  B NCCJIeAyeMOM paiior~e OT- 
HOCI lTeJ IbHO HeBeJlMKN. HauGonbu~~i i  no o6 'be~y  KOIlYC BbIHOCa  J ~ O T K O B O ~ ~  J I a -  
B U H ~ I  ~ a 6 n r o ~ a n c n  H a M u  B p a i i o ~ e  03. M. Xa~a~a-KIra11-Jlop ~ e c ~ o i i  1958 r. 
Ero 0 6 x e h 1  C O C T a B U n  OKOJIO 5000 A3. 

H a p R a y  CO 3 H a 9 N T e J I b H b I M N  no B e J I H s M H e  J I a B U H a M N  6onbmyro P O n b  B 
U O H U e H T p a ~ U N  C H e r a  y I I O n H O X b R  KPYTbIX CKJIOHOB M r P a I O T  MeJ IKMe M M e J I b -  
qaiiruue nanwabr, unu < c c H e x H b I e  p y s e f i ~ ~ > > .  C ~ e r ,  sbrnanarorrruii naxe  n p s  
II.ITll.7e H a  C K a J I b H b l e  CKJIOHbI C YKJIOHOM 6onee 40-50°, H e  y A e p X U 9 a e T C 5 i  
H a  HMX N MeJ IKNMl i  p y s e f i ~ a ~ N  C T e K a e T  BHN3.  CKJIOH~I M H O r N X  K a p O B ,  H a l l p H -  
M e p ,  BCIO 3 N M Y  OCTaIOTCR ~ ~ C C H ~ X H ~ I M U ,  , n O K P b I T H M N  @ N P H O B O ~ ~  K O P K O ~ ~ ,  06- 
pa30sa~rue i i c~  eue  oceabro. Ha M e c T H o c T a ,  K a K  npasuno, 6 b l B a e T  n e r l < o  
B b l n e J I N T b  n J I O 4 a A b  Kapa, I I O K P b I T Y I o  T ~ K O A  I C O ~ K O ~ ~  U T e M  6onee COBCeM 
~ ~ C C H ~ X H Y K I  Fo, s nnouaAb, ~ ~ H R T Y I O  MOUHOB ~ o ~ q e f i  c H e r a  F C  . n p u  0-1.. 
CYTCTBNN B c e x  Apyrsx BWAOB K O H ~ ~ H T P ~ ~ W E I  c H e r a  cpemee C H e r o H a K o n n e H r i e  
H a  n H e  K a p a  XO MOXHO BH'IUCJINT~ no a o p ~ y n e  

3necb Xo  - <<@oHoB~R>> B e J I l l Y N H a  T B e p n b I X  O C a A K O B  B n a H H O M  paf io~e.  Ann 
6 0 n b u r u l f c ~ ~ a  T N n U s H O  K a p O B b l X  JIeAHMKOB YpaJIa B e J I N q M H a  Fc JINLUb I f e -  

M H O r U M  60nbue n n o q a n u  J I e A H N K a  K KOHUY n e p N O A a  a 6 n s l u u u 1  N O T H O W e H N e  

( F c  f F, I//.', n J I R  n a H H O r 0  J I e n H M K a  RBJ IReTCR B e C b M a  ~ C T O ~ ~ ~ H B ~ I ~ I .  Ecn~i  
K Z I ~ O B ~ I ~  J l e n H N K  n e r p a n U p y e T  ki n J I O U [ a A b  er0 Y M e H b L U a e T C R  H e  TOJIbI<O B 
. R d b l ~ 0 ~ 0 f i  q a C T N ,  HO N B TbIJIOBblX Y Y a C T K a X ,  T O  B e n N Y W H a  Fg COOTBeTCTBeHHO 
~ o s p a c ~ a e ~ ,  'ITO 0 6 y c n o ~ n ~ ~ a e ~  y n e n u q e H N e  n o c T y n n e H u n  crlera H a  n e n t r u l c .  

~ O M U M O  6 b 1 c ~ p o r o  c6poca c H e r a  K p a c c ~ a ~ p w ~ a e ~ o i i  rpynne npouzccoe 
OTIIOCUTCR T a K X e  n C e B A O B R 3 K O e  T e Y e l l N e  C H e r a ,  H e K O T O p L I e  KOJ lN ' I eCTBeHHbIe  
X a p a K T e p U C T U K N  K O T O p O r O  UMeIoTCR B p a 6 o ~ e  12771. no H a m M M  H ~ ~ J I I O A ~ H U R M  
1.1 p a c q e T a M ,  npw ~ o n u w ~ e  c H e r a  3--4 ,+t w y K n o 1 i e  25-30" C K O P O C T ~  T e q e H m  
c l r e r a  n 0 c T N r a e - r  2-3 M 3a B N M Y  (9 M ~ C R U ~ B ) .  C a ~ o  no cede T e s e H N e  c H e r a  
H e  M O X e T  n p M B e C T N  K ~ ~ M ~ T H O G  er0 K O H U e H T p a q N N ,  HO 3 T O T  I I p O u e C C  B K a -  

KO~I-TO C T e n e H H  I I O A r O T a B n U B a e T  N A e J I a e T  B e P O R T H b I M  CXOA J I a B N H .  
O c ~ o 6 o > ~ n e ~ u e  O T  c ~ e x ~ l o r o  n o ~ p o ~ a  p y c e n  B O A O -  

. T O K O B   no^ n e f i c ~ s w e ~  r w n p o c ~ a ~ u n i e c ~ o r o  ~ a n o p a  B O -  

.ZI b l .  O C H O B H ~ I ~  YCJIOBNR AJIR 0 6 p a 3 0 s a ~ ~ ~  T a K  H a 3 b I B a e M O r O  C H e X H O r O  C e n R  
cnenyrouwe: a )  6onbman B b I c o T a  c ~ f e x ~ o i i  3 a n p y ~ b 1 ,  O ~ ~ C ~ O B J I ~ H H ~ R ,  H a -  
n p u a i e p ,  n e p e r o p a x u B a a u e M  pycna K O I I ~ C O M  B b I H o c a  ~ ~ B N H H O ~ O  caera; cuaa 
n a n n e H w t  B O A ~ I  H a  sanpyny N ,  c n e n o B a - r e n b a o ,  B e p o m H o c T b  ee n p o p b I n a  
p a C T e T  n p O n O p U N O H a J I b H 0  K B a n p a T y  BbICOTbl  3 a n P Y A b I ;  6) 6 b l c ~ p o e  H a K O l I -  
2 I e H M e  T a J l 0 f i  N A O X A ~ B O ~  BOAbI  B B e P X H e M  6beQe; B) 3 ~ a ' I F i T e J I b ~ b I f i  3 a n a C  
xonoaa u 6onbmarr n n o T H o c T b  ctrera, n p e n n ~ c ~ ~ y r o r r l u e  n p o K n a A K e  T O H H ~ J I R  
eonoii B T e n e  a a n p y n b ~ .  



C I l e X H b l i i  C e n b  O ~ ~ I Y H O  RBJIReTCR T ~ ~ X @ ~ ~ O B ~ I M  nOTOKOhl  M3 C H e r a ,  BOAbI  
ti K a M ~ e f i ,  I I p e A C T a B J I R R  co6oii M O u H O e  H r p 0 3 H O e  R B J I e H M e  n P N P O A b 1 .  C H ~ K -  
m b l e  cenu H a  l l o n ~ p ~ o ~  N I l p u n o n ~ p ~ o ~  Ypane B n e p s b I e  onucaax 
A. 0. K e h l ~ e p N ~ 0 ~  [147]. H ~ M  Y A a J I O C b  ~ a 6 J I m ~ a ~ b  P e 3 y J I b T a T b I  A ~ ~ ~ C T B U R  

. c l t e x I r o r o  c e n r l ,  nporuenmero s e c ~ o i i  1963 r. B n o n u H e  p y s b ~  MI'AH, sepes 
H e c K o n t K o  ~ ~ e i i  nocne ero n p o x o x n e H u R .  Haa6onbrua~ B b l c o T a  3 a n p y n b 1  
c o c T a n n R n a  5 A. Y ~ n o 1 . 1  pycna B B e p x H e M  6be@e c o c T a s n R n  B c e r o  5-10'. 
H u > ~ e  3 a n p y A b I  YKJIOH p y c J I a  YBeJfMYMBaJICR A 0  20-30°, a 3 a T e M  C H O B a  

- y n l e I I b m a n c R .  Cene~oii  n o T o K  A B M r a n c R  no n o s e p x H o c T N  csera, I l a n o n t i n n -  
U e r O  pycno. r J l b 1 6 b 1  C H e r a  BeCOM no 0,s T 6 b 1 n n  B b l 6 p o ~ e ~ b 1  11a 6eper H a  

BbICOTy  5-7 M H a A  PyCJ IOM.  
M3 U ~ J I O X ~ H H O ~ O  c n e n y e T ,  ~ I T O  pacnpeneneme c I i e x < l I o r o  n o K p o B a  B rop- 

HOhl 6acceii~e,  H e C M O T P R  H a  60~b l l1~10  CJIOXHOCTb ,  n 0 A Y N H R e T C R  ,!lOCTaTO'iHO 
RCHbIM 3 a l < O H O M e P H O C T R M ,  O ~ Y C J I O B J I ~ H H ~ I M  P a C C M O T P e H H b I M N  B b I U e  I I p O U e C -  
c a > l M  n e p e p a c n p e n e n e H I i R  N K o l j u e H T p a u M w  c H e r a  N c e e x l r o r o  n o I < p o B a  B 
ropax. 

K o n ~ i s e c ~ ~ o  caera, H a K a n n m a 1 o u l e e c R  H a  n e A r j u K e  I< n e p M o n y  M a K C U -  
M a n b H O r O  C H e r O H a K O n J I e H U H ,  RBJIReTCR O ~ H O ~ ?  N 3  ~ a ~ < l f & i I l f N ~  COCTaBJ IRIOUMX 
B e U l e C T B e H H O r O  6 a n a ~ c a  J IeAHkiKa ,  a T a K X e  B 6 0 J I b ~ 1 0 f i  C T e n e H U  O~YCJOB.~IU-  
n a e T  C K O P O C T ~  A B M x e H m  n e A H m a ,  p a c n p e A e n e H u e  B H e M  T e M n e p a T y p ,  ero 
h l a l < P O C T P Y K T y P Y .  T O Y H ~ I X  A a I I H b l X  11HCTpYMeHTaJ IbHbIX  H ~ ~ J I I o A ~ H N ~ ~  38 a K -  
K y h l y J I R u N e i i  C H e r a  H a  r O p H b I X  J I e n H U K a X  3 e M H O r 0  Uapa B e C b M a  -HeMHOrO.  
OHM BCTPeYa lOTCR,  H a n p N M e p ,  B p a 6 0 ~ a x  [126, 202, 274, 304, 306, 346, 347, 
352, 3541. B n p e A e J I a X  H C C J I e A y e h I O r O  p a f i o ~ a  T O Y H b I e  A a H H b I e  0 K O J I U s e C T B e  
c H e r a  H a  n e n H M K a x  n o n p e I l b r  n n e p s b l e  I l o n ~ p ~ o - Y p a n b c ~ o i i  mrruuonoru- 
s e c ~ o i i  sr<cnentlu~eii MIICTHTYT~ r e o r p a @ u ~  AH CCCP B n e p M o A  MI'I'. He- 
C K O J b K O  P a H e e  H e l < O T O p b l e  MCCJ lenOBaTeJ lM B b I C K a 3 b I B a J I H  P R A  ~ 0 0 6 p a ~ e ~ 1 I f i  
o T o n u m e  c H e r a  H a  n e n H m a x  l l p u n o n ~ p ~ o r o  Ypana. T ~ K ,  JI. B. B B ~ A ~ H -  
C K I , ~ ~  1631 onpenenun T o n m u H y  c H e r a  B R ~ ~ I K O B O ~ ~  sacm n e n H u K a  I ' o @ n ~ a ~ a  
B 50 M ,  CYHTaH,  YTO CHCrOM 3 a I I O n H e H O  B C e  I I P O C T p a H C T B O  B H Y T P H  R ~ ~ C O K O ~ ~  
~ o L ~ K o B o o ~ ~ ~ ~ H o ~ ~  K O H ~ Y H O A  M O p e H b I  J I e A H U K a .  K ~ K  6 y ~ e ~  BMAHO N 3  AaJIb- 
H e f i m e r 0 ,  3 T a  ~ N @ p a  C O B e p l r r e H H O  I I e p e a J I b H a .  n o  A a H H b I M  A. H. A J I ~ U K O -  
B a  [ I l l ,  TOJlLUNIIa C I I e r a  H a  K a p O B b I X  J I eAHMKaX B C ~ ~ ~ W H C K O ~ I  x p e 6 ~ e  AOCTII- 
r a e T  15--20 Al.  ~ J I N ~ K U M I I  K A ~ ~ ~ C T B M T ~ J I ~ I ~ O C T H  O K a 3 a J l H C b  A a H H b I e  
C. I'. 6 0 Y a  1421 N A. 0. K e ~ M e p M x a  f144, 1491, I<OTOpb le ,  OCHOBbIBaRCb  l l a  
K o c B e I I H b l x  n p m ~ a ~ a x ,  o n p e n e n M n u  s e n u r m y  M a K c I i M a n b H o r o  c H e r o H a K o n -  
n e H m  B K a p a x  n p n n o n ~ p e o r o  Ypana c o o T s e T c T s e H H o  B 10412 u 10-15 M. 

O C H O B H O ~ ~  3anaqeii H a u w x  H C C J I ~ A O B ~ H N ~  a K K y M y n R u w u  c H e r a  I r a  nen- 
H m a x  I3on~prloro Ypana Gb~no nonyseme B e n M q u I I b I  ~ c e i i  M a c c b l  c l j e r a ,  
~ a ~ t o n ~ ~ m e i i c ~  H a  n e A H u K e  K H a g a n y  Y ~ L I J I N  ~ o a o s a n a c a  B C H e x H o M  n o l q ~ o -  
B e .  M s h i e p e r w e  T O J I U M I ~ ~ I  c H e x H o r o  n o K p o B a  H a  n e n H a K a x  no nocTogHr i [ , IM 
p e f i ~ a h f  B yC.'IOBllnX ~ O J I R ~ H O ~ O  Y p a J I a  B e C b M a  3 a T p y A H H T e J I b l 1 0 ,  T a K  K a K  K 
I tOHUY 3 N M b I  6 0 ~ l b ~ l a R  Y a C T b  P e e K  0 6 b 1 9 ~ 0  nOJ I I IOCTbI0  3aHOCI.ITCR CHePOM, 
a O C T a J I b I l b l e  O K a 3 b l B a K ) T C R  M3OTH)'TbIMI.I Y OCHOBaHUR Ei CUJlbHO HaKJIOHe l I -  
HbIhlN B p e 3 y J I b T a T e  n C e B A O B R 3 K O r O  TeYCIIMR C H W a  NJIN CJIOMalIHbIMM JIaB11- 
H a M H .  B CBR3M C 3TMLI OCHOBHbIM MeTOAOM 6b1n ~ 3 6 p a ~  M e T O A  C H e r O h l e p H b I X  
C%ehlOK C T O Y I ~ O ~ " ~  ~ J I ~ H o B o ~ ~  n p N ~ R 3 ~ 0 f i  I I p O M e p H b l X  TOYeK.  B p e 3 y J l b T a T e  
M H O r O ~ l l C J I e H H b l X  ~ 3 ~ e p e ~ f f i  6brno y C T a H O B J e H 0 ,  YTO n p M  OTCyTCTDNll  I I a  

.rleAHMKe c n o R  C B e x e B b I n a B u I e r o  c H e r a  B e n n s m a  ~ 0 ~ 0 3 a n a c a  B C H e x H o M  no- 
xpooe q n l ~ ~ e i i s o  ~ ~ B N C U T  OT T O J I ~ I I H ~ I  c H e r a  H: 



A ~ R  B e C e H H e r O  I T e p U O A a  3aBWCUMOCTb  3 T a  O K a 3 b I B a e T C R  ~ A U H O ~  AJIR 
P a 3 H b I X  J I eAHHKOB (PHC. 48), HO B p a 3 H b l e  r O A b 1  3 H a s e H M e  nOCTORHHbIX KO@- 
@ U U U ~ H T O B  k U ho M O r Y T  6 b 1 ~ b  Pa3J lN ' IHbIMM.  T ~ K ,  B 1958 Pi 1960 rr. k=0,41, 
ho=250 M M ,  a B 1959 r. k=0,44, ho=250 m v .  l lpw H a n u s w M  c n o c I  p b I x n o r o  
c~exesbrnasruero c H e r a  ~ o ~ o s a n a c  B H e M  y r n T b I s a n c R  n o n o n H u T e n b H o  H e -  

n O C p e A C T B e H H b I M  M 3 M e p e H M e M .  

PNC. 48. 3esncwn1oc~b no~osanaca B cHexHonf noKpoBe ( 4 )  
OT ero TOJIUNH~I  (H) B s e c e ~ ~ n B  nepwon Ha ne.inultax 

(IWAH, 06pysesa. MTY H Asc lo~a) ,  n o n ~ p ~ b l f i  Ypajl 
a - secaa 1959 r.. 6 - 1958 H 1960 rr. Pasnnnno 06031ra~ell~ble 
TOYKH Ha rpa@are cooreercrsylor n 3 ~ e p e n n x ~  Ha pa3nblx nen- 

1InKaX 

. O C H O B H ~ I ~  C H e r O M e p H b I e  pa60~b1  H a  n e A I l H K a X  npOBOAWJIMCb 6 o n b r u e i f  
' f a C T b I 0  B M a e .  B T O  Xe B p e M R  H a l I a J I O  ydblnki B O A 0 3 a n a C a  B C H e X H O M  l lOI<PO- 
B e  B O  B C e  r O A b l  H ~ ~ J I I o ~ ~ H M ~ ~  npUX0,QWJlOCb H a  MIOHb. n 0 c J I e  OKOHiIaH14n 
OCHOBHOR C H ~ ~ O M ~ ~ H O ~  C'beMKM n O B e P X H O C T b  C H e r a  M a P K W P O B a J l a C b  B P R Z e  
T O s e K  H ~ ~ o J I ~ I I I M M u  ~ ~ R K ~ M H ,  K K o T O p b I M  n p N B R 3 b I B a J I H C b  LLlHYPbI, C B O ~ O I I H O  
n e x a ~ q u e  H a  a e r y ;   TO 06ecnesusano o n y c K a I l u e  ux B M e c T e  c ocenamueii 
n o s e p x H o c T b I o  caera. n p a s e A e i I u R  p e 3 y n b ~ a ~ o n  O C H O B H ~ I X  c H e r o M e p H u x  
C 'behlOK K M O M e H T y  M a K C U M a n b H O r O  B O A O 3 a n a C a  H a  J I e A H M K e  MrAH n p O B 0 -  
A N n M C b  I I O B e p X H O C T H b I e  CHerOC'beMKM. B H a I I a J I e  MIITeHCHBHOrO T a R H ? I R  113- 
M e p R n c R  ~onosanac BO B H O B ~  0 6 p a 3 0 ~ a e r u e ~ c ~  cnoe c H e r a .  

Pe3yJIb~a~b1 C H e r O M e p H b I X  C'beMOK Hal lOCWjIWCb H a  I I J I aHbI  JIeAHMKOU. 
Macca a K K y M y n u p o s a s r r r e r o c R  H a  n e n H u K e  c H e r a  onpenenmacb n n a H w M e T -  
P M p O B a H U e M  n J I 0 4 a ~ e f i  M e X A j '  H3OJIMHMRMM B O A 0 3 a n a C a  B C H e X I I O M  JIOKp0-  
B e .  n n o w a ~ b  M e x A y  r p a ~ u q e k  C H ~ X H O ~ ~  J I H M ~ ~ I  H a  n e A H a K e  H 6nuntaiirueii 
N ~ O J ' I M H H ~ R  B C J ' I y s a e  K P ~ T O R  CTe l lKN JIeAHNKOBOTO BhleCTMIIMUIa YMHO>l<aJ I aCL  
H a  */3 ~ o ~ o s a n a c a  H a  ~ a ~ ~ o i ' i  NBOJIKHNW, a H e  H a  K a K  6b1 C n e A o B a n o  n111i 
J I M H ~ ~ ~ H o A  UHTepnOJIHUUki ,  YTO ~ ~ ' ~ R C H R ~ T C R  O C O ~ ~ H H O C T R ~ ~ U  Q O P M ~ I  CHe iK-  
HO; n U H 3 b I  (PNC. 49). B ~ ~ O R T H ~ R  ~ O r p e L I I I I O C T b  M3h lepe I I I4R  W BbllIUCJIeHH5i 
B O A 0 3 a n a C a  B C l l e X H O h l  I I O K p O B e  B A ~ H H O ~ ~  T O s K e  n p M  WCnOJIb3OBaHl4U 3 a B M -  
CUMOCTH q=f ( H )  no n a H H b I M  4-5 I L I ~ ~ @ O B ,  C A e J I a H H b I X  B M O M e H T  l l p o ~ e - '  
A e H A R  CHerOC 'beMKN,  H e  n p e B b l u I a e T  2-3 O/o. ~ o ~ ~ ~ I I I H o c T ~  BbILIHCJIeHWff ~ c e f i  
M ~ C C ~ I  C H e r a  H a  J I eAHWKe 3 a B k i C U T  npeXae B C e r O  OT KOJIUl I eCTBa  W paC:TOflO- 
X e H H R  n p O M e p H b I X  T O s e K ,  K O T O P b I e  H a  PMC. 48 H a H e C e H b I  K P Y X K a h f l I .  np0- 



FHC. 49. Paonpeze.le~ne Be.lHqHH ~oaosanaca  n cHexsoM noKpoee (3 1 1 ~ )  Ha nCIIHIiKaX 
nonapiioro Ypana uec~3ii 1960 r. 

K p y x ~ n  - nonoxenna peer,  prlMcKse q~ ld~pb l  - noaaepa creopoa 

BOAR P a 3 J I U Y H b I M  o 6 p a 3 0 ~  H3OJIHHUU B O A O 3 a I I a C a  B C H e X H O M  n O K p O B e  u BbI- 
YMCJIRR COOTBeTCTBeHHO BeJ IUYNl lb I  9 ,  M b l  nPULUJIH K BblBOAY, 'IT0 ~ J I y s a i i H a R  
o ruu6~a  o n p e A e n e H u R  M a c c b r  c H e r a  H a  n e f i H k i K a x  MrAH u Obpysena BPRX 
nu n p e s b r u a e T  10%. Y ~ I M T ~ I B ~ F I  C K ~ ~ ~ H H O ~  B n e p B o M  pasnene 3~0fi r d 7 a B b r  
06 U 3 M e p e H M H  0 6 . b e ~ ~ o r o  B e C a  C H e r a ,  C J I e A y e T  N M e T b  B BHAY, YTO IIOWkIMO 
c n y y a i i r r o i i  o m u 6 ~ u  B B e n u w H y  caerosanaca H a  n e n H k i K e  BXOAUT T a K x e  u 
C U C T e M a T U Y e C K a R  O U I M ~ K ~ ,  3 a H N X a l O I U a R  3 T y  B e J l U 9 U H Y  n P U M e P H 0  H a  5 % .  

~ ~ ~ o ' B o - A o J I H H H ~ I ~ ~  J I e A H I I K  MI'AH (CM. pHC.  49) X a p a K T e p N -  
3 Y e T C R  P a C n p e A e J I e H E l e M  C H e X H O r O  I I O K p O B a ,  O ~ ~ C ~ O B J I ~ H H ~ I M  COBMeCTlIO 
A ~ ~ ~ C T B Y I O ~ L I M M N  I l P O U e C C a M U  K O H U e H T P a U H I I  C H e T a .  K))KHBR q a C T b  J I e A H I l K a  
RBJIReTCR T H n M 9 H b l M  IIPUCKJIOHOBblM JIeJlHUKOM, 3 a H U M a I O l U U M  B e C b  CKnOl I  OT, 
~ O A H O ~ ~ R  no B e p m t i H b 1 .  I( s a n a ~ y  OT H e r o  n p o c T t i p a e T c R  06urkip~oe r o p t I -  
~ O H T ~ J I L H O ~  n n a T o  Xap-Haypnbr-Key, m n n m q e e c R  6 a c c e i i ~ o ~  cdopa L l e T e -  
J I e B O r O  C H e r a .  C ~ a J I b H b l e  CTeHKM, 0 6 y c n o ~ n ~ ~ a m l ~ 1 k i e  J I a B I i H ~ b l f i  n P O U e C C ,  
OTCyTCTByIOT.  I ( o H @ H ~ ~ ~ ~ u u R  T p a e K T O p U U  B b I ~ a A a i O U U X  C H e X U H O K  T a l < a R  
Xe, K a K  H a  nPMCKJIOHOBOM J l eAHMKe M ~ A B ~ x ~ ~ M  (CM. PUC.  42, a ) ,  T. e. np0- 
uecc nepepacnpenenesm s b l n a n a r o u l l x  o c a A K o n  B none U ~ O ~ H Y T ~ I X  J I U I ~ I I ~ ~  
T O K a  B O 3 n y X a  M O X e T  A a T L  KOJIUYeCTBO C l I e r a  OKOJIO 0,5 XIJ. Bce O C T a J I b I I O e  
K o n w v e c T B o  c l r e r a ,  p a n H o e  1,5 - 2 Xo, O ~ ~ C J I O B J I ~ H O  M C K ~ I O Y I I T ~ ~ ~ H O  M e T e n e -  

B ~ I M  n p o u e c c o M .  
B K ~ ~ O B O ~  Y a C T H  J l e&I lHKa ,  0 6 p a h l J l e H ~ o f i  I (pYTbIMti ,  HO H e ~ b 1 ~ 0 K l i h l l 3  

C K a J I b H b l M U  CTeHKaMM,  B e A y U U M  n p O U e C C O M  K O H U e H T p a U U U  C H e r a  RB.rlReTCR 
( r c a ~  n o ~ a 3 b r n a r o ~  p a c s e T b r  H a  CTP. 123-125) npouecc n e p e p a c n p e n e n e H u R  
B b I n a A a I o U U X  OCaf lKOB B none M3OTHJ'TbIX J l u ~ U f i  T O K a  B O 3 Q y X a ,  K O T O P ~ ~ ~ ~  
0 6 y c n o ~ n n s a e ~  c H e r o H a l < o n n e l r M e  no 1,5-2 XO. Y nonaoacbn c K a . l b H M x  c T e -  
HOK 60~1bmue H a K O n J I e H M R  C H e r a  06ycno~ne~b1,  14eCOMHeHH0,  JJaBMHHblhl  np0- 
u e c c o h f ,  HO B n e p e c r I e T e  H a  BCIO n n o u a n b  n e A 1 r u K a   TO K o n u q e c T B o  ~e npe- 
B b I U a e T  0,5 Xo. Ha ~ O B H O ~ ~  cnado H ~ K J I O H H O ~ ~  n O B e p X H O C T U  J I e n H l l K O B 9 r O  
R 3 b l K a  KOJJWYeCTBO C l j e r a  COCTaBJ IReT  1-1,5 Xo. T p a e ~ ~ o p l l r l  CHe>l<NHOI< H a &  
3 ~ 0 f i  Y a C T b K )  . ' l eAHUKa YXe cna6o N 3 0 r H Y T b l ;  e C T b  B C e  OCHOBaH&iR C Y N T a T b  



6 a n a ~ c  M e T e n e B o r o  c H e r a  ~ J I M ~ K U M  K HYJIIO. T ~ K H M  0 6 p a 3 0 ~ ,   TOT y q a c T o K  
, l eAHMKa nMTaeTC5I  B OCHOBHOM <<HOPMaJILHO>> B L I n a A a I O U N M N  O C a A K S M N  
( T ~ P M I I H ,  y n 0 ~ p e 6 J I R e h f b l i i  B p a 6 o ~ e  [109]). B UeJ IOM no J I e A H N K y  MrAH 3a- 
T P Y A H H T e J I b H O  O T A a T b  I I p e A n O q T e H k i e  K ~ K O M ~ - J I H ~ O  O A H O M y  I l p O u e C C y  KOH- 
. u e ~ ~ p a u u u ,  HO B c y M M e  npoueccb] B e T p o B o r o  n e p e p a c n p e n e n e H m ,  H e c o M -  
HeHHO,  RBnRIOTCR r J I a B H b I M N  <<nOCTaBUWKaMN>> C H e r a  H a  J I eAHNK.  

J1 e n  H N K 0 6 p y s e B a - T N ~ N ~ H L I ~  ~ a p o ~ ~ ~ i i  n e A H m  Ypana. B o T n m u e  
.OT J I e A H N K a  MrAH nOAXOAbI  3 a n a A H b I X  B e T p O B  K H e M y  n p e r p a X n e H b 1  P R A O M  
X ~ ~ ~ T O B .  B CBR3N C 3 T N M  JIMHMN T O K a  B O 3 A y X a  ( K ~ O M ~  n p M 3 e h l H O r O  C ~ O R )  
n p M  B e T p e  3 a n a A H O r O  C e K T O p a  H e  T a K  K P Y T O  N30rHYTb1 ,  K a K  B p a k o ~ ~ e  MaCCI l -  
s a  X a p - H a y p ~ b r - K e y  (CM.  p ~ c .  42,6), N ponb npouecca nepepacnpenene- 
HMR B b l n a A a I O U M X  O C a A K O B  B none N30l'HYTbIX J I N ~ k i f i  T O K a  B O 3 A Y X a  B I I N T a -  

HMi l  JIeAHIlKt.3 3 H a Y N T e J l b H O  M e H e e  C y U e C T B e H H a .  6 a ~ ~ e f i l I a ~ k i  c6opa MeTeJIe-  
B O r O  C I I e r a  RBLIRIOTC5I B e p X H U e  Y Y a C T K N  H a B e T p e H H b I X  CKJIOHOB N n J I a T 0 ,  P a C -  
nO . J IOXeHHbIe  K CeBePO-BOCTOKY OT J I e A H U K a .  ~ O C K O J I ~ K Y  C e B e P O - B O C T 0 9 H S I e  
B e T p b r  3 ~ ~ 0 i i  B e c b M a  peAKki ,  ponb M e T e n e B o r o  npouecca, BNANMO, H e s e n m a .  
~ ~ A H N K  C T p e X  CTOPOH O K P Y X e H  O g e H b  BbICOKNMU U KPYTbIMM C K a J I b H b I M H  
C T e H K a M M .  O T H O U I ~ H N ~  ( F c f F o ) / F c  (chi. p a 3 A e J I  4 M. I l l ) ,  O I I p e A e J I e H H O e  
AJIR J l e A H N K a ,  n O C T O R H H 0  BO B p e M e H U  K p a B H 0  2,0. T ~ K H M  0 6 p a 3 0 ~ ,  J I aBI lH-  
~ b r i i  npouecc 0 6 y c n o ~ n u ~ a e ~  n o c T y n n e H w e  H a  n e A H m  K o n H s e c T s a  csera, 
P a B H O r O  2 Xo; B C e  O C T a J I L H b I e  n p O u e C C b I  B C y M M e  A a I O T  J IN l r rb  0,5 Xo. B C o -  
OTBeTCTBNM C ~ e ~ y ~ e f i  POJIb IO  J I a B N H H O r O  n p O q e C C a  HaXOAMTCR P a C n p e A e n e -  
I f I l e  C H e r a  H a  n O B e p X H O C T M  J l e A H N K a .  

JI e n  H N K A B c 10 K a pacnonoxea B H ~ ~ O J I ~ U I O M  K a p e ,  B b I c o T a  N nno- 
Uanb CTeHOK K O T O p O r O  3 H a n I B T e J I b H O  M e H b U I e ,  9 e M  Y K a p a  J I e A H N K a  0 6 ~ ~ -  
Y e B a .  O T H O U I ~ H N ~  (Fc +Fo)/Fc p a B H 0  1,5, 3 ~ a s N ~ e n b ~ y I O  POJ Ib  B n N T a H N M  
3~01-o n e A H I l I < a  u r p a e T  ~ e ~ e j ~ e ~ b ~ f i  c t i e r ,  K O T O P ~ I ~  n o c T y n a e T  B K a p  c Bbr-  
n y K J I O r 0  M OTHOCMTeJILHO I l O J O r O r O  3 a n a A H O r O  H a B e T p e H H O r O  CKJIOHa.  

A o n u H H LI ii n e A H M K M T Y x a p a ~ ~ e p u 3 y e ~ c ~  n o B o n b 1 l o  CJIOXHMM 

M C B O ~ O ~ P ~ ~ H L I M  p a c n p e A e n e H u e h 1  c ~ ~ e x ~ o r o  n o K p o n a .  Ero ( ~ N P H O B ~ I ~ ~  6ac- 
c e i i 1 1  n o , q H m l a e T c n  AO B e p r u u H b I  n n a T o ,  K o T o p o e  K sanany nepexorrm B cna- 

. 6 0 ~ b l n y ~ ~ b l i i  n o n o r ~ i i  H ~ B ~ T P ~ H H ~ I ~ ~  CKJIOH. ~ O ~ T O M Y  YCnOBMR @ O P ~ I U P O B ~ -  
1lMR MeTe. ' IeBbIX nOTOKOB C I l e r a  3 A e C b  B e C b M a  ~ J I ~ ~ O ~ P N R T H M .  ~ H ~ ~ N T ~ J I ~ H O  
B n m H M e  npouecca n e p e p a c n p e , q e n e H m  B i r n a n a I o r r r M x  o c a n K o n  B none u30- 
rHYTbIX , ' I ~ l f N f i  T O K a  B O 3 A y X a  B HaKOIIJIeHNM C H e r a  H a  J I e A H U K e .  C O B M ~ C T H O ~  
A ~ ~ ~ C T B N ~  3TMX n P 0 4 e C C O B  ( P O P M I I P Y ~ T  B I U N P O K O ~ ~  3 a n a ~ ~ 0 h  r I aCTN J I e A H M K a  
O q a r  BbICOKOrO CHerOSlaKOn, ' lCHHR.  B H W ~  no T e q e I I M I O  JIeAHMK BXOAMT B no- 
c T e n e H H o  c y x u s a I o m y r o c R  y~qen~eo6pa311y10 Aonurly. CKOPOCTL B e T p a  snecb 
B O 3 p a C T a e T ,  9 T O  n P M B O A N T  I< n e @ J I 5 I u N N  I IOBepXHOCTl l  C H e X H O r O  I I O K p O B a  I l  
@ o p h ~ u p o n a ~ u r o  o T p N u a T e n b H o r o  6 a n a ~ c a  M e T e n e n o r o  caera. B ~ ~ ~ I K O B O R  
Y a c T M  c p e A H e e  c H e r o H a K o n n e H N e  3 1 1 a s ~ ~ e n b ~ o  M e m m e  B e n M s u H b I  XO, M e c T a -  
nrw M O U H O C T ~  C H e x H o r o  n o K p o B a  y M e r j b r u a e T c R  AO 30-40 c ~ ,   TO, n o - s u m -  
hfOhfY, IIN I I a  OAIlOM J I e A I l N K e  Y p a J I a  I I e  H ~ ~ ~ I O A ~ ~ T C R .  13a B O C T O ~ H O ~ ~  OKO- 
I leYHOCTN J I eAHNKOBOrO R 3 b I K a  C p a 3 Y  n O C J I e  B b I X O A a  C I I e r O B e T p O B O ~ O  I IOTOKa  
1.13 ~ a N 6 0 ~ 1 e e  Y B K O ~ O  M e c T a  A O J I M H ~ I  c H e r o H a K o n n e u M e  B H O B ~  p e s ~ o  nospa- 
C T a e T  6 n a r o n a p ~  I I a n e H U I O  CKOPOCTH HaCbIweHHOI 'O  C H e r O B e T P O B O r O  I lOTOKa .  

~ ~ H C K ~ O H O B ~ I ~  n e ~ ~ a ~ w  O n e ~ ~ i i  u M e n s e x ~ R  s a w -  
M a l O T  B e C b  CKJIOH OT B e P U l N H L I  A 0  I I O A H O X b R .  ~ N T ~ H N ~  NX 0 6 y c n o ~ n e ~ o  B 

QCHOBHOM M e T e n e B b I M  n e p e H o c o M  caera. C ~ e x ~ b ~ i i  n o K p o B  p a c n p e A e n H e r c n  
no n J I O U a A M  JIeAHMKOB B e C b M a  P a B H O M e p H O .  

P ~ C C M O T ~ ~ H H ~ I ~  K O H K P e T H b I e  n P N M e P b I  n O K a 3 b I B a l O T ,  ' I T 0  COOTI lOUIeHNe  
p a 3 J I M q H b I X  n p O u e C C O B  npEi a K K y M y J l R 4 H U  CIIel'a H a  J l e A H U K a X  C U J I b H 3  N 3 h I e -  
l1ReTCR B 3aBNCNMOCTM OT Q O P M ~ I  J IeAHNKOBOrO B M e C T U J I N U a  N X a p a K T e p a  
~ o K p y X a I O U e r 0  p e J I b e @ a .  I < ~ o M ~  T O r O ,  3 T N  COOTHOUIeHWR M3hleHRIOTCR O T  311. 
MLI K 3 N M e  B 3aBMCNMOCTU O T  KOJIM9eCTBa  T B e P A b l X  OCaAKOB,  CKOPOCTN B e T p a  
M 11X P e X N M a .  M3 ~ a 6 n .  24 BNAHO, l I T 0  h l a K C N M a J I b H a R  B e n u s N H a  C H e r o H a -  
K O n J I e H N R  q H a  J l e A H N K a X  K H a q a J I Y  NHTeHCNBHOrO T a R H N R  C H e r a  CNJILHO N3- 



h l e H R e T C R  OT r O A a  K r O A y :  H a  n e A H U K e  MI'AH B 2,8 pasa,  H a  J l eAI iMKe  0 6 ~ ~ -  
s e s a  B 2,O pa3a M H a  n e n H u K e  O n e ~ b e ~  B 3,3 pasa. 

C B R S ~  M e X A Y  Be.VM1IMHaMM C H e r O l i a K O n J l e H U R  ( q )  H a  J e A H U K a X  U h l e T e -  
O P O ~ O r M Y e C K M h l M  3 n e M e H T a M N  B n e p M O A  H a K O n J I e H M R  B e C b M a  C J I O X H a R .  Be- 
JIMYMHa q 3aBMCMT O T  KOJ lNYeCTBa  T B e P A b I X  OCaAKOB, BbInaAa lOLUMX B p a f i ~ ~ e  
n e n H u K a ,  c ~ o p o c ~ u  a H a n p a s n e H u R  s e T p a ,  x a p a n e p a  n o s e p x H o c T w  c H e x -  
H O r O  n O K P O B a ,  a T a K X e  M O ~ @ O M ~ T ~ U ~ ~ C K H X  O C O ~ ~ H H O C T ~ ~ ~  J I enHLiKOBOrO 
BMeCTMJIMIJJa M O K P Y X a l O ~ e r O  JIeAHMK peJlbe@a. O A H O B ~ ~ M ~ H H ~ I & ?  y Y e T  BCeX 
3 T U X  ~ ~ K T O P O B  ~ p e 3 ~ b 1 9 a f i H 0  C J l O X e H .  P a ~ e e  13061 h1bI n p e A J I O X H J l M  A B y X -  
, $ ;~KTOPHY!~  3 a B U C N M O C T b  B N A a  

Tar? U M b - nOCTORHHbIe ;  Pit 3 a B H C N T  OT CI<OPOCTM B e T p a  U, YTO C J l e A y e T  M3 
~ ~ N ~ N Y ~ C K O ~  C Y U H O C T N  n P O s e C C O B  J l O K a J l b H O r O  yB€!JIIlYeHNR KOJIHYeCTBa T B e p -  
' n b ~ x  o c a A K o o  1.1 n e p e p a c n p e n e n e f l w n  n b l n a n a t o u r u x  T n e p A L l x  o c a n r < o B  B K ~ M -  
n o n ~ ~ e i i ~ b ~ x  nl.rIicrRx T o K a  no3~yxa ;  n o n p e n e n R e T c n  y c n o n r l n h n l  h l e T e J r e B o r o  
nepeaoca. n e p ~ o e  c n a r a e h f o e  B @ o p ~ y n e  (111.34) o T p a x a e T  p e 3 y n b ~ a ~  neii- 
CTI IHR ABYX pnOMRHYTb1X BWLLIe R P O s e C C O B ,  a T a K X e  J f aBMHHOrO,  B T O p O e  - 
M e T e n e B o r o  nposecca. 

T a 6 n n s a  24 

- 
n o ~ a 3 a ~ c n n  1957158 r. 1958/59 r. 1959/60 r. 1960/61 r. 1961/62 r- I(JG2/63 r. 

.J%a~~bihlaJlb~blk clteroaallac q 
Ha JleRH1IKaXP 6111: 

I I I I I I  
MTAH . . . . . . . .  1150 2650 1400 2200 3200 1850 
06pyseea . . . . . .  1850 2900 1750 2800 3500 2300 
ABcIOK~ . . . . . .  1450 2350 1700 2000 - - 
0ne11nA . . . . . . .  1100 - 2600 2800 3600 3000 
Me~sexnii  . . . . . .  - - IGOO - - - 2000 2700 
MI'Y . . . . . . .  - 1300 - - 

Be.'~bisbi~~a ceeroaanaca B onbm- 
MOM dacceii~e p. 6. Xaaara 
X , ,  M N  . . . . . . . .  640 1100 7 4 0  970 1200 7 0 0  

O C ~ ~ K H  no OCaAKOMepy MeTeO- 
C T ~ H U M I ~ ~ .  X a ~ a ~ a  X,:, MW 372 541 310 471 736 - 

Cpen~sln sa swwy C K O P O C T ~  
Berpa ria hteTeocraltunu 
6. Xanara Ucp, M / C ~ K  . . 6,O 8,2 819 7,3 7 ~ 6  - 

C ~ ~ A H H ~  3a 3naly ~l3ep~bIB 
pacxoA cllera QCp sia stereo- 
crartunn E. Xanara, z / c ~ .  . . . . . . . . .  .,nuti 19,2 37 , l  28,6 23,5 27,8 - 

Macca crxera, nepetieceHlroro 
3a 3~a1y  repes noneperrroe 
ceseltne nonnlrbr p. 6. Xa- 

. . . .  nara M, ~ / K A I .  100 O,G 1,3 190 0,8 o19 

1 

bun = S 5 Qdrdl, 
l o  



O T M ~ T H M  cue, q T 0  O T p E I ~ a T e J I b H O e  3 H a l r e l I M e  n a p a M e ' I p a  b B 3 ~ 0 k  @op- 
M Y n e  RBHO JINLUeHO @ M ~ N ~ ~ C K O T O  C M b I C n a ,  9 T O  r O B O P N T  0 H e n O C T a T O q H O C T N  
B A a H H O M  C J I y l I a e  a n p O K C N M a u U U  J I N ~ e f i ~ o f i  3aB l lCNMOCTN q=f(Xo) B M N p O -  
KOM A N a n a 3 0 H e  N 3 ~ e ~ e ~ N f i  a p r y M e H T a .  T~YAHOCTW nOCTpOeHMR 3BRMCMMOCrl l  
AJIR J I eAHMKa MrAH B b I 3 B a H b I  C J I O X H b I M  COYeTaHMeh l  n P O U e C C O B ,  n p N H N h l a -  
K ) U U X  Y q a C T k i e  B K O H U e H T p a U N N  C H e r a  H a  3 T O M  J I e A H N K e .  

A I C K ~ M ~ J I R U U R  C H e r a  H a  I IPUCKJIOHOBbIX J l e A H N K a X  O J I ~ H L ~ M  N M e n ~ e ? r < I , -  
e M  B e C b M a  cna6o 3 a B U C N T  OT C H e X H O C T M  3 N M b I .  T ~ K ,  M a K C N h f a J I b H a ?  BEJIH- 
q m a  c H e r o H a K o n n e H u R  H a  n e n H u K e  M e n ~ e X b e ~  6b1na o T M e l r e H a  B 1963 r., 
a s u ~ a  1962163 r. 6b1na no C I I ~ ~ H O C T U  H e c K o n b K o  H u x e  cpen~efi. Henocpe,~- 
C T B ~ H H O ~ ~  3aBUCHMOCTW BeJlH' IUHbI  q OT c p e ~ ~ e f i  3a 3 U M Y  CNJIbI R e T p a  Pi M a C C b I  
n e p e t i e c e H H o r o  3a 3 n ~ y  c H e r a  T a K x e  H e  n p o c n e x M B a e T c n .  I ~ O M H M O  nepe- 
l I U C n e H H b I X  B b I U I e  ( P ~ K T O P O B  H a K O I I J I e H U e  C H W a  H a  n P N C K n O H O B b l X  J I e A H M K a X  
C Y w B C T B e H H O  3 a B N C U T  OT BeJ IUqNHbI  C H M X e H N R  nOBePXHOCTM J I e n H N K a  K KOH- 
q y  n p e n b ~ n y u e r o  T e n n o r o  nepwona, 06ycno~ne1111oii T a m u e M  u, BOSMOXIIO, 
A B U X e H U e M  J I e A H N K a .  C H H X ~ H U ~  nOBepXHOCT M npkiCKJIOHOBbIX JIenIIHKOI3 3a 
~ e n n b ~ f i  n e p N o 3  B s ~ a s ~ ~ ~ e n b ~ ~ o i i  c T e n e H u  0 n p e A e n R e - r  B e n m w H y  c c a K K y M y n n -  
p y I O I 4 e f i  eMKOCTN>>. ( P ~ K T N ~ ~ C K O ~  Xe 3 a n O J I H e H U e  3~0fi  ehfKOCTN C H W O M  
o n p e A e n R e T c R  B OCHOBHOM ~ a c c o f i ~ n e p e H e c e H H o r o  3a B N M Y  M e T e n e B o r o  c ~ e -  
I'a. I < ~ K  B N n H O  I13 ~ a 6 n .  24, 3 T a  M a C C a  B e C b M a  BeJ IMKa  N C O C T a B n R e T  3a 
nepuon ~ a 6 ~ 1 1 0 n e ~ N f i  B c p e n a e M  lo6 m sepes 1 nor. KM 3a BNMY.  E c n ~  sect, 
3 T O T  C H e r  p a B H O M e p H 0  OTJIOXNTCR H a  nPMCKJIOHOBOM J l e A H N K e ,  T O  B IOXHOR 
s a c T u  n e n H m a  MrAH ( n n u ~ a  500 M )  ~ o n o s a n a c  B o ~ n o x e ~ ~ o i i   onr rue 
c H e r a  c o c T a i 3 u - r  2000 MM, a H a  n e d H i i l < a x  O n e ~ ~ b e ~  u MeJIseXbe~ ( C P ~ A H R R  
c 2 n u H a  250 M )  - 4000 MA. 

B cnn3cr c T e M ,  s ~ o  n e n H M K u  l l p~ inonnp~ jo ro  Ypana pacnonoxiestr H a n  
Y P O B H e h 1  h l O P R  BbILUe JIeAHMKOB ~ O J R P H O ~ O  Y p a J I a ,  HO IOX<IIee  n O C J e n H N X ,  
BeJ l I l qMl lb I  C H e r O H a K O n J I e l l N R  N T a R H N R  I l a  n e , T H N K a X  0 6 0 ~ ~  p a f i 0 ~ 0 ~  n p k i h f e p -  
HO OANHaKOBbI .  ~ ~ u U I L  H a  HeKOTOPbIX,  ~ a u 6 0 n e e  HN3KO paCnOJ lO>l<eHI Ib lX  J I e Z -  
H m a x  l l p ~ n o n ~ p ~ o r o  Ypana ( ~ ~ A H ~ K M  xp.  Ca6nu) MOXHO o x < u A a T t  Gonee 
B ~ I C O K M X  B ~ J I N ~ W H  C H e r o H a K o n n e H m ,  n p e B b I m a m q u x  c I i e r o H a K o n n e r j u e  H a  
n e n s n l c e  06pysena  n p n M e p l j o  H a  10-20°/0. 



A6JIRYMR M TEllJIOBOR 6AJIAHC 
llOBEPXHOCTM C H E X H O T O  IlOKPOBA M JIEAHMKOB 

80A =.B -1- P i- LE 4- xt -C, (IV. 1 

me 80 A - s a ~ p a ~ b r  T e n n a  H a  T a R H u e ;  B - p a a u a u u o ~ ~ ~ l i i  6 a n a ~ c ;  P - ~ y p -  
6 y J l e H ~ t 1 b 1 f i  IIOTOK TeJJJa BCJleACTBMe T~II.UOO~,M€!H~ B O 3 A y X a  C I lOBepXHOCTbIO;  
LA - ~ y p 6 y n e l r ~ ~ b l i i  n o T o K  T e n n a  3a c q e T  u c n a p e H m  m u  K o H n e i I c a s w i  
( E  - NtITeHCMBIIOCTb, L - C K P b I T a R  T e n J I O T a  M C n a p e H U R  - K O I I A ~ H C ~ U U U )  ; 
xt - n o c T y n n e s a e  T e n n a  c X M A K U M M  O c a A K a M U ,  T e M n e p a T y p a  KOTOPLIX B b I u e  
T c h l n e p a T y p b I  n O B e p X H 0 C T N  J I e A I l U K a  H a  I ;  C - ~ e n n 0 0 6 M e H  ~ O B ~ P X H O C T H  
J I e A H U K a  C H U X e n e X a U k i h l U  CJIORMM J l b A a .  

B y c n o a u R x  l l o n ~ p ~ o r o  Ypana B n e n - i e e  s p e M n  O C H O B H ~ I ~ ~  n p o s e c c o M  
a6ncruau R B J I R e T C R  T a R H H e  H W I e H  80 d - AOMHHHpyIOr r l I iM rl .JIeIlOll  Y p a B H e -  
HUR B er0 ~ ~ C X O A H O ~ ~  YaCTU.  K o J I H Y ~ c T B ~ H H ~ I ~  BeJIUrIHHbI  T a R H U R  II IIX N 3 M e -  
H e H H e  B T e Y e H M e  J l e T a  B K a X ~ 0 f i  T O Y K e  n O B e p X I I O C T U  J I e A H U K a  3 a B I l C R T  DT 
COOTIIOUleHU5l OCTaJ IbHbIX  YJIeHOB T e n j I O B O r O  B a n a ~ c a ,  M a B I I b I M  o 6 p a 3 0 h l  B, 
LE u P [6, 190, 191, 1931. 

B n e p U O A  T a R H l l R  3 H a Y e H N R  C N ~t O K a 3 b I B a I O T C R  H e 3 H a Y M T e J l b H b l h l I i .  
BeJ INYEIHa  ~ e n n o o 6 ~ e ~ a  n o ~ e p x ~ ~ o c ~ u  ~ a m r r r u x  ~ ~ A H U K O B  l i a  Ypane c ~ t o x e n e -  
x < a r n r ? ~ ~  c n o m f u  H e  n p e n b I u a e T  3--5O/0 OT a a ~ p a ~  T e n n a  r4a  T a m m e  [316]. 
I ~ P M T O K  T e n J a ,  o ~ ~ c J I o B J I ~ H H ~ I ~ ~  O C a A K a h l U ,  T a K X e  O K a 3 b I B a e T C H  h l a n .  KOJIH- 
s e C T B 0  X M A K N X  O C a A K O B  H a  J I e n H M K a X  C O C T a B J I R e T  B C p e A H e M  300 MM. O111l 
NAle loT  T e i L i n e p a T y p y  'B C p e A H e M  OKOJIO $ lo0, CJ IeAOBaTeJ lbHO,  xt COCTaBJ IReT  
B C e r O  1--2°/0 OT CYMMbI 3 a T p a T  T e n n a  I f a  T a R H U e .  C O B M ~ C T H O ~  BJINf iH l I e  
0 6 0 ~ ~  P a C C M O T p e t I H b I X  @ ~ K T O ~ O B  n p U B O A I l T  K n O T e p e  T e l J J I a  ~ a l o u e h  no- 
BepXt IOCTbIO ,  KOJIMYeCTBO l<OTOpOrO C O C T ~ B ~ R ~ T  1--4O/o O T  Cyh lhTapHOl -0  Ten- 
nonpuxona. J I ~ T O M  H a  l I o n R p s o : \ ~  Ypane p a n u a u ~ o ~ ~ b ~ i i  6 a n a ~ c  B c y h l , t l a p -  
HOM CYTO~IIIOM nb rpa> t<e r - i l j u  B c e r A a  n o n o x w r e n e H .  T e ~ n e p a ~ y p a  ~ o s n y x a ,  3a 
IICKulIO'IelINeM HeCI<OJlbKNX KOPOTKMX n P O h l e X Y T l i 0 B  B p e h f e H H ,  T a I < X e  no~lo- 
X N T e J I L H a .  B n p U 3 e M H O M  CJIOe B O 3 A y X a  H a f l  J IeAHIfKOM B n e p N O A  T a R H N R  
n O C T O R H t I 0  1 1 a 6 n l o a a r o ~ c n  T e M n e p a T y p H b I e  NHBepCMN ki ~ y p 6 y ~ e H T I I b I f i  nOTOI< 
T e n n a  rjanpaones K n o s e p x H o c T I 1  n e n i 3 u K a .  n o s r o ~ y  B II P n o c T o n A H o  nxo- 
A R T  B n P I l X O A H Y I 0  Y a C T b  Y P a B N e H M R  Te I l J IOUOrO 6 a n a ~ c a .  



B J I e T H e e  B p e M R  C ~aIoll1efi IIOBepXHOCTN MOlKeT IlPONCXOAUTh K a K  U C n a -  
p e H U e ,  T a K  U KOHAeHCauNR.  B 3aBNCNMOCTN OT H a I l p a B J I e H U R  n p O q e C C a  B n a -  
r o o 6 ~ e l l a  LE BXOnUT B Y p a B H e H U e  C P a 3 H b I M  3HaKOM.  Ecnn N M e e T  M e C r O  
K o H n e H c a u w R  ( -LE),  TO BCR c y M M a  T e n n a ,  06pa3y101qeroc~ 3a m e T  con- 
H ~ ~ H O R  P a A U a U U U  U T Y P ~ Y J I ~ H T H ~ I X  nOTOKOB T e n J I a  U B J I a r N ,  PaCXOAyeTCR ;la 
T a R H u e .  E c n ~  m e e T  M e m o  u c n a p e H u e  (+ .LE) ,  T e n n o ,  n o c T y n a m u e e  3a 
C q e T  C O ~ H ~ Y H O ~  P a A U a U U M  ki T Y P ~ Y J I ~ H T H O ~ O  ~ e n n 0 0 6 h ~ e 1 l a ,  PaCXOAyeTCR H a  
T a n m e  N R c n a p e H u e .  B n o c n e A H e M  cnyqae npouecc a 6 n ~ u u u  c y r u e c T n e H x r m  
0 6 p a 3 0 ~  KOPpeKTNPYeTCR.  I ( ~ K  H3BeCTH0,  T e R n O T a  U C n a p e H k i R  n b A a  B 8,5 pa- 
38 60nbue TenJ IOTbI  TaRHNR,  n 0 3 T O M Y  BO B P e M R  N C n a p e H U R  MHTeHCMBH0Cl.b 
T a R H U R  3HaqMTeJIbHO Y M e H b U a e T C R  U, HeCMOTPR H a  TO, 9 T O  y 6 b 1 J b  B e U e C T B a  
J leAHMKa IlpOUCXOAMT OAHOBpeMeHHO no ABYM K a H a J I a M ,  CYMhla a6nnuuu 

' O K a 3 b I B a e T C R  M e H b l u e ,  *JleM n p U  OAHOM TOJIbKO TaRHHI i .  
M~orooBpasae nOrOAHbIX ~ c J ~ o B u ~ ~ ,  o6ycno~nw~a1ouux NIiTeHCNBHOCTL U 

P e X U M  TaRHMR, P a C C M O T p e l i H O e  COBMeCTHO C U3MeHeHURMU TeIlJIOBOrO 6a- 
J I a H C a  H a  ~ O B e p X l i O C T N  J IeAHUKa,  nO3BOJIReT YCTaHOBMTb 06uue 3aKOHOMeJ)-  
HOCTH T a R H U R  JIeAHUKOB Y p a J I a .  B n e p k i 0 A  a 6 n ~ u ~ ~  KOpOTKOBOJIHOBaR pa- 
f iUaUUR n p O H M K a e T  B J I e A  U PaCXOAyeTCR B H e M  H a  I ' I p O r p e B a H U e  UJIK T a R H U e -  
B CBOIO O l r e p e A b  P a A N a ~ U O H H b I e  C B O ~ C T B ~  J I b A a ,  er0 C T p y K T y p a  U BJlaXliOCT'b 
O n p e A e J I R I o K F I  T a R H H e M  l lOA A ~ ~ ~ C T B H ~ M  H e  T O n b K O  COnHeYHbIX J l y q e f i ,  HO U 
TenJ IOTbI  B O 3 A y X a  N KOHAeHCaUUH. ~ O ~ T O M Y  ~ ~ I o T ~ ~ ~ J I R ~ M o ~  B H ~ C T O R I ~ ~ I ?  
p a 6 o ~ e  B b I p a X e H U e  <<T~IIJIoBoR 6 a n a ~ c  nOBepXIIOCTIi  n e A l l U K a > >  C J I e A y e T  no- 
HkiMaTb  n p U M e H E i T e J r b H 0  K HeKOTOPOMY B e P X H e M Y  CJfOIo n b A a  J I e n H N K a .  

A ~ J I R U N R  nOBepXHOCTM A XBJIReTCR T e M  Y J I ~ H o M ,  K O T O P ~ I R  C B R 3 b I B a e T  
M e X A y  codofi YpaBHeHHSI Tel l l IOBOrO Ii B w e C T B e H H O r O  ( B O A H O ~ O )  6 a n a ~ c a  
nOBepXHOCTU. ~ P H  3 K C n e P I I M e H T a J I b H b I X  BCCJIeAOBaHURX BeJIHYNHa ~ ~ J I R I ~ U I *  
R o n R e T c R  OCHOBHOZ~ Ann asanma npyrax c o c T a s n R I o I q u x  T e n n o B o r o  6 a n a ~ c a  
N YCTaHOBJIeHHR UX ~ ~ B U C H M O C T ~ R  OT O n p e A e J I R I O ~ U X  @ ~ K T O P O B .  ~ P M  UH- 
X e H e p H b I X  P a C s e T a X  3 T a  B e J I H q U H a  P a C C M a T p H B a e T C R  K a K  UCKOMaR (PYHKUUR, 
Q n p e A e n R e M a c I  H a  o c H o s a H n u  nonysessbxx a a ~ u c u ~ o c ~ e f i .  

B e n u s u ~ a  a 6 n s u u ~  H a  J I e n H N K a X  tr C H e X H U K a X  H 3 M e p R J I a C b  p a 3 J I U s l l b I M I +  
M e T O A a M N  B 3aBHCAMOCTH OT KOHKPeTHbIX Y c J I o B N ~ ~  U 3 a A a q .  npki N 3 M e p e H U U  
a 6 n ~ u a u  n o s e p x H o c m  c H e r a  a @ ~ p ~ a  a c n o ~ ~ b s o s a n ~ c ~  B OCHOBHOM p a s p e s b r  
CH~XHO-@WPHOBOR T O J I U U  A 0  r P Y H T a  NJIU A0 J I b A a .  B OTAeJIbHbIX C J I y q a R X  
( M O ~ H ~ I ~  CHeXHNKU,  @ U P H O B ~ I ~  6 a ~ ~ e f i ~ b l  J I ~ ~ H N K o B )  paape3 3 a K a I i Y N B a J I c R  
B cnoe c T a p o r o  o g e H b  n n o T H o r o  @ U P H ~ ,  0 6 ' b e M ~ b l f i  B e c  u B n a r o c o n e p x a H k I e  
KOTOPOrO n p a K T H Y e C K l l  H e  t l3MeHRJINCb B T e q e H N e  J I e T a .  0 6 ' b e ~ ~ b l f i  B e C  ( P I I P M ~  
H3MepRJICR no p a 3 p e 3 a M  OAYH pa3 B I'IeHTaAy. E b I J I 0  YCTaHOBJleHO, s T 0  CO 
B T O P O ~ ~  ITOJIOBUHbI MIOJIR 0 6 ' b e ~ ~ b 1 k  B e C  (PNPHB M a n 0  U3MeHReTCR BO B p e M e -  
HN, K P O M e  n O B e p X H O C T H O r 0  CJIOR T O J U U H O ~ ~  5-10 CM. B 3TOT n e p N O A :  
AOCTaTOqHO TOrIribIe A a H H b I e  06 a 6 n ~ u u ~  @kip~a 3a I I e H T a n y  MOrYT 6 b 1 ~ b  Il0- 
J I y q e H b I  H e  TOJIbKO IIO p a 3 p e 3 a M ,  HO H no p e f i ~ a ~ .  Bonpoc 0 K O p O T K O n e p U 9 -  
AMqeCKUX N 3 M e P e H U R X  ~ ~ ~ R U U N  ( P I I P H ~  n O B O J I b H 0  ~ J I 0 ~ ~ b l f i .  B 3TOM C J I y q a e  
lIOMUMO N3MeHeHNX 3 n I o P b I  O ~ % ~ M H O ~ O  B e C a  @ U P H ~  H ~ O ~ X O A U M O  U M e T b  Ta lc -  
x e  U ~ M ~ H ~ I I U ~  s n r o p b I  B n a r o c o n e p x a H m .  K a n o p t r ~ e r p n s e c ~ ~ ~  h I e T o n o r d  

I l a M  YAaJIOCb n p O B e C T N  J I H U b  3 l l H 3 0 ~ H Y e C K N e  N 3 M e p e H U R  B n a r O C O A e p X a H H R  
Q u p ~ a .  I j b r n o  y c T a H o s n e H o ,  YTO H ~ U ~ O J I ~ I L I ~ ~  B n a r o c o n e p x a s u e  @ ~ p l ~ a  
(10-15%) OTHOCUTCR K B e P X H e M Y  CJIOIO T O ~ U M H O ~  A 0  20 CM, KOTOpOe H a -  
6 n m ~ a e ~ c ~  B C e p e E u H e  AHR. B nepuog c y T o s a o r o  T e M n e p a T y p H o r o  MNHII- 
M y M a  B J I a r O C O A e P X a H H e  @ H P H ~  0 6 b 1 9 ~ 0  H a U M e H b U I e e  M COCTaBJIReT JlWlUb 
HeCKOJIbKO l lpOUeHTOB ( p a 3 y ~ e e T c R ,  n p N  OTCYTCTBNN XNAKWX O C ~ A K O B ) .  
T ~ K ~ M  0 6 p a 3 0 ~ ,  I I p H  ElHTeHCHBHOM T a R H N N  @ N P H ~  U I IpOBeAeHUH H ~ M ~ P ~ H U ~  
~ ~ ' ~ ~ M H O C O  B e C a  B H 0 9 H b I e  9 a C b I  B 0 3 M O X H O  l lOJ Iy ' l eHUe  AOCTaTOsHO TOqHbIX 
BeJIUYHH ~ ~ J I R U H H  IIOBepXHOCTH 3a CYTKH. 



B K a s e c T s e  K o H T p o n b H o r o  M e T o A a ,  n o n ~ ~ e p x n a ~ ~ r r t e r o  BTO n o n o x e H u e ,  
M b l  U C n O J I b 3 0 B a J I N  H S M e p e H H e  B e J I U W i H b I  B O n O O T n a Y U  n O B e p X H O C T H O r 0  C.'IOR 
@ U p H a  J I U 3 N M e T p O M .  08 IXpeACTaBJIf lJ I  co6ok B O P O H K Y  A N a M e T p O M  OKOJIO 
20 cfi, y m y 6 n e ~ ~ y m  B @HPH H a  20-25 cw. Ha B T O ~ ~ T J I ~ ~ U H ~  n p o H u K a l O u I a R  
B @HPH P a A H a q H S i  M a J I a ,  H I I 0 3 T O M Y  ~ O ~ O J I H U T e J I b H b I M  T a R H U e M  OT n p O r p e l 3 a  
n u 3 ~ ~ e ~ p a  MOXHO npese6pesb. Y ~ J I ~ ~ J I ~ H N ~  n113w~e~pa n p o ~ 3 ~ o n ~ n o c ~  
C ~ O K Y ,  ' I T O ~ ~ I  H e  H a p y L U a T b  CTPYKTYPY I IOBePXHOCTU @ U P H ~ .  B @ U p H e  H a A  
. I I N ~ U M ~ T P O M  TOHKWM HOXOM n e n a n c R  paspes no KOHTYPY BOPOHKU. 3 ~ a  one- 
pauusr, K a K  n o ~ a s a n w  U c c n e n o s a H w R  npx n o M o q u  ~ p a c ~ ~ e n e f i ,  n o n H o c T b r o  
N C K J I I O ' a e T  I IPUTOK NJIU OTTOK BOAbl  U 3  UUJIMHfipU4eCKOTO o6pa3ua H a &  JIH- 
3 M M e T p O M .  ~ P W  UHTeHCUBHOCTU T a R H U R  6 o ~ e e  50 AtiU 323 CYTKU A a H H b I e  JIU3U. 
M e T p a  C T O s H O C T b I o  D O  H e C K O J b K U X  n P 0 U e H T O B  COOTBeTCTBOBaJIM A a H H b I M  H3-  
h f e H e H u R  ~onosanaca B ~ o n q e  @ u p ~ ~ a  w c T O ~ A O C T ~ I O  no 10% - p e e w b r h l  
A a H H b I M  0 ~ O H U X e H W N  IIOBePXHOCTU, Y M H O X e H H b I M  H a  c p e ~ ~ U f i  0 6 ' b e 3 f ~ b 1 %  
B e C  @ l l p I l a .  C YMeHbLUeHMeM WNTeHCUBHOCTU T a R H U R ,  O C O ~ ~ H H O  I I p U  H a J I U s I l U  
n p ~ h r o f i  pankiauwki, O I L I U ~ K U  p e e s l l o r o  M e T o n a  p e s ~ o  ~ o s p a c ~ a , r ~ ~ .  

A ~ J I R U M R  nOBePXHOCTM 3 b A a  H a  JIeAHWKaX U 3 M e p R n a C b  P e e s H b l M  M e T O -  
AOM u n p H  n o ~ o q u  C T O K O B ~ I X  n n o u a n o K .  T ~ K  x e  K a K  w n p l l  U ~ M ~ ~ ~ H I I K  
a 6 n ~ u ~ a  @upria, p e e l r ~ b l k  M e T o n  n a e T  TOYHOCTL U ~ M ~ ~ ~ H U R  c y ~ o s ~ o f i  a6nn- 
UWU Jbna A 0  JIMLUb n p U  MHTeHCUBHOM T a R H U M  (6onee 50 Ai f i  3a CYTI<U)' 
H OTC~TCTBUII  p a n u a u w o l m o r o  p a 3 p b 1 x n e ~ u ~  B e p x H e r o  cnorr n b n a .  P e e ~ ~ b ~ f i  
M e T O n  u 3 M e p e H I I . R  B YCJIOBURX 3 0 H b I  ~ ~ J I R U U U  J I eAHMKa M M e e T  ewe O n U I I  
~ n e U U @ U ~ e ~ K l l f i  HCTOYHUK O U I N ~ K U ,  K O T O P ~ I ~ ~  H ~ O ~ X O A N M O  YYNTbIBaTb .  

n p U  n p o 6 y p u ~ a ~ u u  C K B a X U H b I  n J I R  YCTaHOBKU p e f i K U  B H e f i  I'IOCTe- 
n e H H 0  H a K a I I J I U B a e T C R  B O A a .  Ecnu ~6n1 r3 u  OT ITOBepXHOCTM NhfeeTCR CJO% 
J I b A a  C O T P N U a T e J I b H b I M M  T e M n e p a T y p a M U ,  T O  ITOCne YCTaHOBKM pe f iKW B O n Z  
B C K B a x u H e  n o c T e n e H H o  a a ~ e p s a e ~  13 p e t i ~ a  B b l n y u u n a e T c n .  K a K  - n o ~ a 3 a n ~  
n p O B e n e H I l b l e  HNBeJ IUpOBKU U N3MepeHWFI  ~ ~ J J R I I M M  n 0  < ~ c ~ e X e 3 a 6 y p e I l H b l h 1 ,  
U <QCTaPblhl>> p e f i K a M ,  B b l n y q U B a H U e  C O C T a B n R e T  B C p e A H e M  5 CM 3a H e p B b I e  

CYTKU H 1-2 CM 3a B C e  n O C J I e A y I 0 4 U e .  A n R  Y C T p a H e H U R  ~ T O A  O I L I U ~ K I I  OT-  
CYeTbI  no . leAOBbIM p e f i ~ a h l  3a 1-2 CYTOK I l O C n e  ~ ~ ~ Y P U B ~ H H R  O ~ ~ I ~ H O  6 ~ 3 -  
KOBaJIWCb.  ~ ~ O ~ Y C K  B O T C q e T a X  BOCCTaHaBJIUBa.rICR n0 COCeAHWM <<CTapbIhl>> 

p e f i ~ a ~ .  T O ~ H O C T ~  C Y M h l a P H b l X  3a n e T O  BeJIW'IMH ~ ~ J - I R U U N  @ U P H ~  U J l b n a ,  
nO. 'Iy 'IeHHbIX p e e ' 4 H b I M  MeTOAOM, BbICOKaR.  C p a ~ H e H k i e  BeJ lUYHHbI ~ ~ J I R U U K  
n b n a  3a n e T 0  no p e f i ~ a ~  ( n p U  A B Y K P a T H O M  n e p e 6 y p u ~ a ~ u u )  U no 3 J l e K T p O -  
n p o B o n y ,  3 a 6 y p e ~ ~ o ~ y  B nen no rny6usbr 25 w, n o ~ a s a n o ,  s ~ o  pacxoxnesue 
H e  n p e B b 1 r u a e - r  2-3OJO npu  T o n u m e  c T a R B r u e r o  cnon 1,5-2 .w. T o n q U ~ a  

C T a R B U I e r O  CJIOR 3 b A a  Y M I l O X a J I a C b  I l a  0 6 ' b e ~ H b l k  B e C  MOHOJIUTHOTO n b A a  
non c n o e M  p a 3 p b r x n e ~ t i ~ ,  p a ~ ~ b ~ f i  0,86 Z / C M ~ .  M a ~ c u ~ a n b ~ a n  o m u 6 ~ a  3~01-0 
U 3 ~ e p e ~ u n  H e  n p e B b I l l r a n a  2-3 '10. T ~ K U M  0 6 p a 3 0 ~ ,  C p e n I l s l R  n o r p e U r l o c T b  
W 3 M e p e H M R  C Y M M ~ P H O ~ ~  3a J I eTO ~ ~ ~ R U N M  J I b A a  H e  6 o n b r r r e  

CTOKOBM~ I l J I O U a A K N  H a  R 3 b I K a X  JIeAHWKOB MrAH U Mry n p e n C T a B J I R J U  
co6ofi n p R M O y r O J I b H b I e  Y g a C T K M  ITOBePXHOCTU J I b A a ,  O r p a H W Y e I ~ I l b l e  CO B C e X  
CTOPOI l  A B O ~ ~ H ~ I M  P R A O M  X ~ J I O ~ O B ,  I T ~ o ~ ~ ~ J I ~ H H ~ I x  BO J I b D y .  B H Y T P ~ H H U P ~  >ice- 
no6a CXOAUJIWCb BHW3Y K KOPOTKOMY CJIUBHOMY xeno6y. P ~ C X O A  B O n b I  Y e r e 3  
H e r 0  O n p e i l e n R J I C R  06 'beMHb1hl  MeTOAOM 0 6 b 1 ' 9 ~ 0  sepe3 sac .  ~ ~ ' ~ ~ K T U B I ~ O  oue- 
H N T b  T O s H O C T b  W 3 M e p e ~ W f i  3 T H M  MeTOAOM 3 a T P Y A H U T e J I b l l 0 ,  T a l c  K a I <  I I e t I 3 -  
B e C T H a  B e J I U s U H a  n O T O K a  BOAbI, @ U J I ~ T P Y I O W ~ ~ ~ C R  BHYTPM J I b A a  B 0 6 x 0 ~  351- 
M b I K a l O W e r O  C T B O p a .  no-BWANMOMY, B C e  Xe T O g H O C T b  A O C T a T O g H O  BbICOKaR,  
O C O ~ ~ H H O  n p U  UHTeHCUBHOM T a R H B U .  

T a R H U e  H a  ~ O J I R P H O M  Y p a J I e  H a s U H a e T C R  I I p H M e p H O  B C e p e n I l H e  IlIOHR K 
3 a K a H Y U B a e T C R  B K O H q e  a B r y C T a  - H a Y a J I e  C ~ H T R ~ P R  ( ~ a 6 n .  25) .  B 1962 r. 
T a R I r N e  npononxanocb no 22 C ~ H T R ~ P R .  B T e y e H E i e  n e T a  1-3 paaa n p 0 x o n R - r  
c a e r o n a n b r ,  c o n p o ~ o x n a r o r u ~ e c ~  n o x o n o n a H u m i r q  K o T o p b r e  c 0 ~ p a q a m - r  
n e p U O f l  a6nrruas H a  6-9 n ~ e k  O ~ H ~ K O  B O T A e J I b H b I e  r O A b 1  B J I e T I l e e  B p e M R  

c H e r o n a n o B  M o x e T  N H e  6 b 1 ~ b  ( ~ a n p w ~ e p ,  B 1961 r.). 



Cpe&uecy~osrtas 

A 
A6nnqn' HIIT~IICHBHOCTb 

nepr~on a6nsiqurt n b ~ a  nbm, rcdi a6nR[(wll*., 
cnorr W A ~ I  M,II cnvn w ~ b l  I i 

* Llucno g~lefi  adn~l\uw nonyserro sb~swra~~neh~ swcna Tex ~r teh.  KorAa rta ncnlrnlte newtan ctter or ncrlcrlx 
clleronnfloe. 

** Cpe~~tecy~o* l l ran HIITCHCIIBI~OETL a6n~qr1rf nonyseira Ae:ietirtcM cyhl~ap~tofi  a6ns11~ws1 lia rlrcno Allen 
a6n~l(r111. 

B CpeAHeM 3a 6 JIeT H ~ ~ J ' I I ~ A ~ H H ~ ~  Yacno T a R H U R  COCTaBU.TO 74. 3~k3 
BeJIkIYMHa J ' c T o ~ ~ ~ H B ~  Pi U3MeHReTCR hlaKCIIMYM Ha 9 a~efi, YTO COCTaBJlReT 
12$$ OT lIHCJIa AH& TaRHNR. Cahlb~fi K O P O T K H ~  IIePHOA TaRHMn - 65 f l~ef i  - 

11a6nmnancn B 1958 r., ~ a u 6 o a e e  nponon>t<~i~e .b ib i  - 82 nlm B 1962 r. 
3 a  nepwon TanHun cyMhfapHaR a6.7nuwn B cpentlehl 3a 6 neT cocTauu;ra 

3040 M M  CHera 13 nbna B cnoe BOnbI.  M U H M M ~ ~ ~ H O ~  a6sr~u11n Gbrna l3 
1958 r.- 1700 M M ,  h l a ~ ~ P I ~ a J I b ~ 0 f i  B 1963 r.- 3800 MM. OKOJO 47% CJIOR 

~ ~ ~ J I R u M M  o6pa3ye~cn T a R H N e M  Ce30HHOTO CHera, ~ K K Y M ~ J ~ N P Y ~ O W ~ ~ O C R  Ha 
R3bIKe JleAHllKa 3h 3MMY, M nPMk1ePNO 53OJO -3a CYeT CTaUBaHMR Jlb,!l3 Jell- 
riwrta. C ~ ~ O H H ~ I ~  crier B pa f io~e  sfeTeonnouanKu cTaunaer nonnocTbio npri- 
MepH0 B CepenwIle M.IM K O H u e  MIOJIR. T ~ K M M  o 6 p a 3 0 ~ ,  TaRHlle nbna JlenHMKa 
npoI~cxonsiT B TeYeHwe onHoro - rionyTopa Mecnsen. C p e n ~ m  3a mecrb 
neT 1m6nmne~uti cyTo.rrlaH uiirekicnniloc-rb Tanl IwR CocTaBuna 41 M M ,  MIIIIH- 
hI2I~lbHaR -26 M M  B 1958 r., hiaKcuhiaW7bl<an-52 M M  B 1963 r. Cpe~eecy-  
TOLlI.laH MI-ITelfCUBHOCTb TaRHU5l Ce3011HOrO CHera I1 JbAa J W A I l U K a  B Cpea1-le.V 
OnIIHaKOBa. B OTAeJlbHLIe rOnbI (1959, 1961) CpenIIeCyTOYHOe TanIlUe 130 
BpealR cxona ce3011~0ro cHera B ~ I L U ~ ,  Y e M  nocnenyronkan MI-IT~IICIIUIIOCTL TaR.  
HMR O ~ H ~ X H B U ~ ~ O C R  nbAa nenHwKa, 

C ~ ~ B H ~ H U ~  C naHHbIMFi IIO CTaHBaHMIO J T ~ A H N K O B  B APYrllX pafi0Hax CCCP 
I I O K ~ ~ L I B ~ ~ T ,  YTO neAHwKu Ypana T a m  Ire Merree uineHcwsIio, Yexi cpenlie- 



a 3 1 1 a ~ c ~ ~ e  n e A H I I K H ,  p a c n o n o x e H H b I e  H a  B b r c o T e  3600-3800 N ( ~ a n p u ~ e p ,  
YYaCTOK R 3 b I K a  J l e A H M K a  O ~ A ~ ~ H K O  11961). B T O  Xe B p e M R  UHTeHCUBHOC' rb  
C T a U B a H N R  H a  ~ O J I R P H O M  YpaJle O K a 3 b I B a e T C R  BbILUe, s e h l  H a  J ~ ~ A H U K ~ X  Cy3- 
T a p - X a R T a ,  H e C M O T P R  Ha TO, 9 T O  A O c J I e A H N e  HaXOARTCR H a  6' I O X H e e .  

2. PAAI1Al.I.MOHHbIE cPAYTOPbl TARHMR 

me B, - 6 a n a ~ c  K O ~ O T K O B O J I H O B O ~ ~  P a A N a U M P i  UJIN I I O r n O U e H I ? R  P a A N a U I l l I  
( S f + D )  =Q, me Q - C y M M a p H a R  P a A U a u N H .  

B~opofi  q n e r r  n p a B 0 f i  s a c T u  y p a B a e H k i n  E,= dl? - Ea , r A e  6E - AJUH- 
IlOBOJ1IlOBOe . U 3 J I y r l e H U e  n o ~ c ~ u n a l o ~ e t i  n O B e p X H O C T U ,  Ea - B C T p e s H O e  113- 

n y s e H u e  a ~ ~ o c 4 e p b 1 .  
P ~ A H ~ U I I O H H ~ I ~ ~  6 a n a ~ c  H a  n e n I l u K a x  n o n n p ~ o r o  Ypana p . a c c M a T p m a e r -  

CR B I l O p R A K e  U 3 J I O X e H U R  $ ~ K T O P O B ,  O ~ P e A e u l R I O ~ ~ . ~ T e H C M B H O C T U  M C y -  
T O Y l l b I e  CYMMbI er0 COCTaBJIHlOLt&UX. 

M H T ~ I ~ C N B H O C T ~  ~ P R M O ~ ?  ~ 0 ~ 1 l e 9 ~ 0 f i  P a A U a U H M  H a  J I e A H U K a X  O n p e A e J I R e T -  
CR B ~ I C O T O ~ ~  COul I IUa ,  n p 0 3 p a Z I H O C T b I O  a ~ M o c @ e p b l ,  O ~ J I ~ ~ H O C T ~ I O ,  ee KOJ ' lUse-  
CTBOM M Pa3HOBNAHOCTbIO.  B yCJIOBMRX JIeAHMKOB I l a  UHCOJIRUUIO 6on~rrroe 
BJIMRHlle  O K a 3 b I B a I O T  T a K X e  YKJIOH U 31<Cn03MUNR ITOBePXHOCTU, a T a K X e  
3 a K P b I T O C T b  r O P B 3 0 H T a  CKJIOHaMU K a P O R  N J l eAHUKOBbIX AOJINH. Ha MHTeH- 
CUBIlOCTb n p R ~ 0 f i  ~ 0 J I H e s l l 0 f i  p a A U a U U l l  6onbruoe BJ IURHUe  O K a 3 b l B a e T  OTHO- 
C M T e n b H O  BbICOKaR n P 0 3 p a ' I H O C T b  ~ T M O C @ ~ ~ ~ I  B A a H H O M  paI"I01le. B R C H b I e  
C O J H e s H b I e  A H U  K O ~ @ @ N ~ M ~ H T  n P 0 3 p W i H O C T U  n p U  M a C C e  ~ T M O C @ ~ ~ ~ I  m=2, 
I < a K  n p a B H J I 0 ,  BbILUe 0,75, A O C T U r a R  B O T A e J I b H b I e  A H H  0,90. 

n o K a 3 a ~ e J I e ~  n p O 3 p a s H O C T U  ~ T M O C @ ~ ~ ~ I  M O X e T  6 b 1 ~ b  @ ~ K T O ~  MYTHOCTM 
1260, 345, 1541, ~ o ~ o p b r f i  X a p a K T e p H 3 y e T  C Y M M y  CJ IeAYlOUMX @ ~ K T O P O B :  MO- 
. r l e K y n R p r l o e  p a c c e u B a s u e ,  n o r . l o q e l i u e  u p a c c e R H u e  p a A N a u I i I l  B O A R H ~ I ~ I N  
K a p a M M  ( ~ n a x c ~ a n  MYTHOCTI,), nornome~11e u p a c c e R t i M e  n b l n b l o  11 K a n n R h i I i  
B O z b I  ( O C T ~ T O Y I ~ ~ R  M Y T H O C T ~ ) .  6 b l J I 0  YCTaHOBJIeHO,  ' I T 0  a J I H  n e p M O f l a  T a R H I i R  
n e n H u K a  MTY 3a 1959 r. @ a ~ ~ o p  MYTHOCTU p a B e H  2,87, B n a x H a R  M y T -  
HOCTb  - 0,74 U O C T a T O s H a R  MYTHOCTb - 1,13. 

C O A O C T ~ B J I ~ I I N ~  3 T N X  A a H H b I X  C a H a J l O r U Y H b I M M  X a p a K T e p N C T N K a h l M  AJIR 
p a f i o ~ a  J l e ~ ~ ~ r p a ~ a  (r. ~ ~ B ~ O B C K )  [I541 n o ~ a m ~ a e ~ ,  s ~ o  n o n y s e ~ ~ b ~ f i  
Q a ~ ~ o p  MYTHOCTU A m  n o n ~ p ~ o r o  Ypana H m e ,  s e h l  AJIR n a ~ n o ~ c ~ a ,  T o r l a  
K a K  O C T a T O s H a R  hlYTIIOCTb 60nb~1e. ~ o H U X ~ H U ~  @ ~ K T O P ~  MYTIlOCTU H a  no- 
J I R P H O M  YpaJle IIPOUCXOAUT 3a Cr IeT  C H U X e H U R  B J I ~ x H o ~ ~  MYTHOCTIl B 1,s pa3a 
no C p a B H e H U I O  C ~ ~ B J I O B C K O M .  O ~ ~ B H A I ~ O ,  T a K O e  COOTHOUIeHI l e  C O C T a B n n t O -  
U H x  @ ~ K T O P ~  MYTHOCTM C n e A y e T  O ~ ' ~ R C H I ? T ~  ABYMR O ~ C T O R T ~ J I ~ C T B ~ M N .  A6- 
C O 3 l O T H a R  B J I a X H O C T b  B O 3 A y X a  B ~ ~ B J I o B c K ~ ,  H a X O A R U e M C n  I l e  TOJIbKO I O X -  
N e e ,  HO N more s a n a ~ ~ e e ,  smue, r e M  I l a  n o n n p ~ o ~  Ypane. C O O T B ~ T C T B ~ H -  
HO B b I U e  U B J I a X I l a R  MYTHOCTb,  R B J I R I O U a R C R  @ Y I I K U U ~ ~ ~  ~ ~ C O J I ~ O T H O ~ ~  B J I a X -  

fiOCTU B 0 3 A y X a .  Bonee B t l C O K O e  3 H a Z I e H M e  O C T ~ T O ~ I I I O I ?  MYTHOCTM H 8  n 0 J I n p -  
ITOM Ypane, rrIeM B n a s n o ~ c ~ e ,  ~ ~ ' ~ R C H R ~ T C R  p a 3 ~ ~ u e i i  B C o A e p x a H m I  s a c T I r u  
n b r n u  B B O S A Y X ~ .  B ropax, n o n B e p x e r l I l b l x  U H T e H c u B H b I M  n p o u e c c a M  s t r u e T -  
P UBaHEIR ,  O H 0  O K a 3 b I B a e T C R  BbIUle ,  '4Ch.I B O K P Y X e H H O M  J I e C a M l l  ~ ~ B J I o B c K ~ .  
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n o ~ b ~ m e ~ a e  n p O 3 p a ' I H O C T U  a ~ ~ o c @ e p b ~  c y s e n m e H u e M  B ~ I C O T ~ I  H a A .  
y p o B H e M  MOPR 0 6 y c n o ~ n a ~ a e ~  B ~ I C O T H ~ I ~  r p a n u e H T  n p ~ ~ o R  c o n ~ e q ~ o i i  pa- 
A H a I l A U .  n o  A a H H b I M  CAHXpOHHbIX a K T A H O M e T p U 9 e C K M X  H ~ ~ J I K I A ~ H U ~ ~  H a  M e -  
T e o c T a H u w M  B. X a n a ~ a  (232 M H a n  yp. MOPR) B M e T e o c T a H u m i  H a  n e n s u i < e  
MrAH (850 At H a A  yp. MOPR) I ' p a n H e H T  n p ~ M 0 f i  p a A u a u M A  C O C T a B J I R e T  
0,015-0,030 K ~ A / C M ~ . Y U H  H a  100 M .  3 ~ a  B e J I N ' I A H a  O K a 3 b I B a e T C R  B 1-6 pa3 
60nbUe, ' I e M  H a  J I e A H A K e  @ ~ A ~ ~ H K O  (1961 B A A a n a 3 O H e  BblCOT 3000-4000 M, 
' I T 0  X O P O U O  ~ ~ ' ~ R C H I I ~ T C R  H ~ ~ o J I ~ I L I N M N  BbICOTaMU ~ O J I R ~ H O ~ O  Y p a J I a  H a A .  
yp. MOP%. B T O  Xe B p e M H  N ~ M ~ P ~ H H ~ I ~  r p a A A e H T  ~ I ~ R M o ~  P a A U a U A U  COrJ I a -  
C y e T C R  CO 3 H a ' I e H H e M  @ ~ K T O P ~  MYTHOCTM. 

3 ~ ~ J l 0 3 H q H 1 1  U YKJlOHbl nOBePXHOCTH OCHOBHHX JleAHHKOB 
llonnp~oro Ypana 

Kolflle- 
JIe)aHIiK Twn ACnHHKi3 

C 
C 
CB 

BCB 
BCB 
BCB 
B 
B 

BrnB 

M H T ~ H C M B H O C T ~  n p R M 0 k  C O J I H ~ ~ I H O ~  p a & k i a I l I i U  I r a  n O B e p X H O C T b  JIe i lHMKOB 
YpaJIa O n p e A e J r R e T C R  T a K X e  K P Y T H ~ H O &  A 3 ~ ~ ~ 0 3 1 1 4 H e i i  CKJIOHOB U B ~ I C O T O ~ ~  
conma H a  na~rroji u r u p o T e .  

M ~ K c K M ~ J I ~ H ~ R  BbICOTa  COJIHUa  H a  ~ O J I R P H O M  Y p a J I e  P a B H a  46'. a 
l l P O A O J I X A T e J I b H O C T b  COJIHe'IHOTO CARHAR B U I o J I e - a B r y C T e  21-16 U a C .  
B c n e n c ~ ~ u e  6onbmoii n p O n O J I X U T e J I b H O C T U  A H R  C K n O H b l  CCB, CB, CC3 N 
C3  srccnosuu~w o c s e w a l o T c R  c o n H u e M  Aaxe p a H o  YTPOM u no38t10 B e s e p o h r .  
O A H ~ K O  H e B b l C O K O e  n O J I O X e H A e  C O J I H u a  H a A  r O P U 3 0 H T O M  0 6 y c n o ~ ~ ~ u ~ a e r  
6onbUue pa3J Ik i ' IUR B ITOCTYnJIeHHN n p n M 0 i i  C O ~ H ~ ~ H O ~  p a A U a 4 H U  H a  r O p 1 f -  
3 0 H T a J I b H b I e  U I I e p I I e H A N K y J I R p H b I e  n O B e p X H O C T U .  T ~ K ,  B C e p e n M H e  HlOHR H a  
r O p H 3 0 H T a J l b H y l O  n O B e p X H O C T b  B Y T p e H H H e  H B e s e p H K e  q a C b 1  n 0 C T y I I a e T  
15 %, a 'B  nonnenb 67% OT n p c l ~ o i i  p a n ~ a u a u  H a  n e p n e H A m y n R p H y r o  no- 
B e p X H O C T b .  

Bblco~a C o n H u a  U n p O n O J l X A T e J I b H O C T b  A H R  0 6 y c n o ~ n u ~ a 1 0 ~  p a 3 J I U s l i l I  
B n O C T Y n n e H U H  n p % M o f i  C O J I H ~ Y H O ~  p a n M a 4 H N  H a  n O B e p X H O C T M  C P a 3 H b l M H  
Y K J l O H a M A  H o p u e ~ ~ a q ~ e h .  Bce JIeAHMKA ~ O J I R ~ H O ~ O  Y p a J I a  O p U e H T P i p O B a I l I ~ I  
B OCHOBHOM H a  B, C, CB, K)B U BK)B (CM. M. I ) .  ~ K C ~ O ~ U U U U  CKJIOHOB 
npyrux P Y M ~ O B  HMelOTCH TOJIbKO B ~ 1 1 ~ p 0 p e J I b e @ f 2 .  Hau6onbruee 'IUCJlO 
J l eAHUKOB 3 K C l l O H U p O B a H O  H a  B O C T O K [ ~ ~ ~ ] .  

Ann (PAPHOBOR 3 0 H b I  J IeAHHKOB X a p a I < T e p H b I  C p a B H H T e J L H O  60~1bm1re 
YKJlOHbI  (OT 20 A 0  40'). Y K J I O H ~ I  OCHOBHOA 9 a C T U  R 3 b I K a  AJIR ~ O J T ~ U ~ U H C T B ~  
JIef lHUKOB C O C T a B J I R m T  O T  5 A 0  15O.. PeXe BCTPeLIaIOTCR JIeAlIkiICA C YKJIOHaMH 
R 3 b l K O B  M e H b U I e  5'. YKJIOH~I KOHUeBbIX ' I a c ~ e k  R3bIKOB,  K a K  n p a B H J I 0 ,  K p y l i e  
C p e A H K X  'Iac~efi M COCTaBJ IRIoT  OKOJIO 15-20' ( ~ a 6 n .  26). 

B p e 3 y n b ~ a ~ e  n o n c q e T a  C Y T O Y H ~ I X  C Y M M  n p ~ ~ o i i  panaa4uw ( n o n c s e ~ b r  
N p O B O n U J l I l C b  no Q O ~ M Y . ~ I ~ M  ~ O ~ A O B ~  [81] 6e3 y 9 e T a  3 a K P b I T O C T A  ~ ' O P U ~ O H T ~ ) ,  
n o c ~ y n a ~ o ~ e f i  H a  p a 3 J I A ' I H O  O p A e H T U p O B a H H b I e  nOBepXHOCTM J IenHHKOB,  
6brno y C T a H O B ~ e H 0 ,  ' I T 0  H a  @ N P H O B ~ ~ ~  O ~ J I ~ C T I I  C YKJIOHaMU IIOBepXHOCTIf  
15-30", O p H e H T H p O B a H H b I e  H a  C e B e p ,  n p H X O n U T C R  B C e r O  10-20°/0 O T  o6ny- 



YeHI l f l  T O P U ~ O H T ~ J I ~ H O ~ ~  I lOBePXHOCTU. Ha @ I . ~ P H O B ~ I ~  0 6 n a c ~ u  C T e M U  Xe 
YKJIOHaMU n O B e p X H O C T U ,  130 O P U e H T M P O B a H H b I M U  H a  BOCTOK, n O C T y n a e T  80.- 
50°/0 panaauus. n o c ~ y n n e ~ n e  n p ~ ~ o i i  panuauwu H a  c p e A H u e  s a c T u  H B ~ I K O B ,  
YKJIOHbI n O B e p X I i O C T U  KOTOPbIX O ~ ~ I Y H O  H e  I I P e B b I l l l a I O T  15", COCTaBJ lReT  
O K O n O  6O0l0 n p U  O p U e H T a u U U  J I ~ A H H K ~  H a  C e B e p  H n p H  O p U e H T a I l U H  H a  

3 a ~ n c n ~ o c ~ a  cyroq~oR CYMMH ~PRMOH c o n ~ e r ~ o R  pannaqnn, 
(B %), nocrynaiorqeii Ha neRHnKn n o n ~ p ~ o r o  Ypana 
npU 6 e 3 0 6 n a r ~ o ~  ~ e 6 e  3a UIOnb-aBryCT, o r  KPYTH3HY 

H 8KCfl03HUHW CKnOHOB 

I30CTOK C Y T O P H O ~ ~  CYMMbI n p R ~ 0 i i  P a A U a u H I I  H a  r O p H 3 O H T a J l b H y l o  nOBepXI3OCTb  
J I e n H M K a  ( ~ a 6 n .  27). 

M H T ~ ~ ~ c H O ~ ~  O C O ~ ~ H H O C T ~ ~ ~  p a A H a U I l O H H O r 0  P e X U M a  J I eAl l I lKOB noJIFI1)-  
H O r O  Y p a J I a  RBJ IReTCR TO, M T O ,  C y T 0 9 H b I e  CYMMbI n p R ~ 0 f i  P a A U a U U U ,  no- 
C T y n a I O u U e  H a  I I O B e p X H O C T u  C YKJIOHaMH 6onee 45" U O p M e H T U p O B a H H M e  
H a  lor, 6 0 n b ~ e ,  Y e M  H a  n O B e p X H O C T U  J I eAHUKOB . C p e ~ ~ e f i  A31111 n p U M e p l i 0  
H a  27%. n o s e p x ~ o c ~ n  n e n H u K o B  n o n ~ p ~ o r o  Ypana H Cpen~e i i  A a ~ u  lox- 
H O ~ I  3 K C n 0 3 N u H U  C Y K n O I i a M U  45" n O J I y s a l o T  O A U l l a K O B O e  KOJIUseCTBO n p R h f 0 f i  

P a A U a U U H  (-520 K ~ A / C M ~ . C Y T K U ) ,  T O r A a  K a K  H a  n O B e p X H O C T U  3 e n H U K O B  no- 
n n p H o r o  Ypana c y K n o H a M M  M e H e e  45" n p ~ ~ o i i  p a A u a s u H  n o c T y n a e T  n p m e p -  
HO H a  34% MeHbLUe ,  s e M  H a  J I eAHUKU C p e ~ l l e k  ABMU. 

Ha B e J I H s U H y  J I p R h l 0 f i  p a A U a 4 U I . i  B n U R l o T  H e  TOJIbKO n P U B e A e i i H b l e  BbILLIe 
Q ~ K T O P ~ I ,  HO U C T e n e H b  3 a K P b I T O C T U  r O P M 3 0 H T a .  B C J I ~ A C T B U ~  H e 3 H a Y U T e J I b -  
Hb lX  p a 3 M e p O B  y p a J l b C K U X  J I eAHUKOB ( L L I u ~ u H ~  K a p O B  400-1000 A )  U ripe- 
B b I U e H U R  ~ ~ O B O K  K a p O B  H a A  HX n O B e p X H O C T b l o  ( ~ a  100-500 M )  3 a K P b I T O C T b  
r O p U 3 0 H T a  COCTaBJ IReT  OT 15 A 0  60'. 

B O ~ M O X H ~ R  TIPOAOJIXUTeJlbHOCTb COJIHe9HOrO CURHUR H a  J I e A H U K a X  CB, 
BCB U B 3 K C n O 3 U U U U  M3MeHReTCR OT 7 A 0  16 YQC B H a Y a n e  U l o n n .  B ~ a w 6 o -  
nee ~ 6 n a r o n p u n ~ ~ b r x  y c n o B H R x  O K a 3 b I B a I O T C n  n e n H u I < u  MTAH, MTY, Aonry- 
U H H a ,  a T a K X e  MHODUe K t i p O B b 1 e  JleAHMKU (Mrr, 60sa, X a 6 a ~ o ~ a  'H ap.). 
I - I a  ~ O ~ ~ U ~ H H C T B ~  J I eAHUKOB ~ o J ' I R ~ H o I - 0  Y p a J I a  B O 3 M O X H a R  n p O A O J I X U T e J I b -  
I ~ O C T ~  con~les~oi-o C U R H U H  (B  H a r I a n e  moan) c o c T a B n R e T  15-16 rac, a cy- 
TOr IHaR C)IMMa I T ~ R M o ~ ~  p a A U a 4 H M  - 90-94O/o OT P a A U a U U F i  'Ha  O T K P b I T Y l o  
I lOBepXI lOCTb .  Ha H ~ ~ o J I ~ I I I H x  J I e A H U K a X  BC.B 3 l ~ c n o s a ~ U a  C 'KPYTbIMM U BbI-  
COIOII'MU CKJIOHaMW K a p a ,  B 0 3 M O I K H a R  n p O A O J I X M T e J I b H O C T b  COJIHeYHOTO CUR-  
EIHR c o K p a m a e T c n  AO 7-8 rac. T ~ K ,  I i a n p a M e p ,  H a  n e n H m a x  U I y ~ c ~ o r o  u 
Eepra c o n l i n e  r r o R n n R e T c R  B 2-4 raca, a B 9-12 qac y x e  ucsesae~.  C y ~ o s -  
I r a n  c y M M a  np~woii panuasau,  n o c T y n a I o u a n  H a  T a m e  n e A H u K a ,  c o c T a B n R -  
e T  TOJIbKO .nOJIOBu;Hy u J M  A a x e  q e T B e p T b  OT n p R ~ 1 0 f i  p a A U a u U U  H a  O T K p b l T O e  
~4lPOCTPa'HCTDO. 

JI~AHUKU ce~epaoii  ~ ~ c n o s u u u u  - J l enexu~a ,  ~ o ~ a n b c ~ ~ o r o ,  K a p c ~ u i i ,  
napyc - o6b1s~o H ~ ~ O J I ~ U U X  p a 3 M e p O B  C BbICOKO I I O A H U M 8 1 O ~ M M U C R  CKJIO- 
H a h z l r  K a p O B .  ~ ~ K P ~ I T O C T ~  r O P H 3 0 H T a  C lora A O C T U r a e T  50'. B H a s a n e  UIOJIR, 
T. e. I l p U  X O P O U U X  yCJ IOBURX O C B e U e H H O C T U ,  K O r A a  A e H b  TOJIbKO H a q N H a e T  
y 6 b l ~ a ~ b ,  B 0 3 M O X H a R  I I P O A O J I X U T e J I b H O C T b  COJIHeUHOrO CURHUR COCTaBJ IReT  

O T  3 A 0  12 YCIC. B 3 a B N C U M O C T U  OT nDOAOJIXUTeJ IbHOCTl4  O C B e U e H H O C T U  J I W -  



I fUKOB COJIHUeM CYTOYHaR C Y M M a  n p R ~ 0 2  P a A M a u N N  COCTaBJ IReT  O r  3 A 0  
70% O T  paAMa4MI.I  H a  O T K P b l T O e  n P O C T P a H C T B 0 .  

M ~ K C M M ~ ~ ~ H ~ R  B e J I N W H a  n p R ~ 0 f i  p a A H a U k i U  H a  r O P M 3 0 H T a J I b H Y I O  IIO- 
B e p X H O C T b  n p U  ~ a ~ 6 0 n b U e f i  BbICOTe  C O J I H s a  (46") H e  n p e B b I I r u a e T  1 fCan/CAt2 
O , v ~ ~ .  Ha nensme MTY, H a n p u M e p ,  n p m a R  p a A u a s w a  3a B c e  c o n n e s s b l e  
AHN nepsoAa T a m m  m e n a  cnenyrouue cpemwe s ~ a s e ~ a ~ :  

B R C H b I e  AHW, KOJINYeCTBO KOTOPbIX J l e T O M  H a  J l e A H M K a X  ~ O J I R P H O ~ O  
Ypana H e  n p e s t I r u a e T  10-20%, n p R M a R  p a n u a u u ~  w M e e T  n p a ~ a n b ~ b r f i  cy- 
~ o Y ~ b 1 f i  XOA C H e K O T O P b l M  C M e U i e H N e M  M a K C N M Y M a  B A O n O J I Y A e H H O e  EPeMR,  
YTO C B R 3 a H O  C ~ e ~ b U e f i  B J I a X H O C T b I O  U 3 a n b I J I e H H O C T b H )  B O 3 A Y X a .  B AHN C 
nepenle~~ofi  o G n a s ~ o c ~ b m ,  c o c T a s n R r o m u e  30-40°/0 nepuoaa T a R H u R ,  H a  

BCJII lYHHy HHCO.~llUMM 6onbruoe BJlMRHMe O K a 3 b I B a e T  B H n  N KOJIMYeCTBO o6nas- 
IIOCTM. ~ P M  B ~ P X H ~ ~ ?  O ~ J I ~ Y H O C T H  10 ' 6anno~  UHTeHCNBHOCTL I I P R M O ~ ~  pa&!4Fi- 
Q M U  Y R i e H b U l a e T C R  6onee '4eM B 2 pa3a n p N  BbICOTe  COJIHUa  25-30" N H 3  
15-30°/0 n p U  M a K C H M a J I b H b l X  BbICOTaX C O A H U a  I IO C p a B H e H H I o  C P ~ A M Z ~ U M ~ ~  
npw 6 e 3 0 6 ~ 1 a ~ ~ o ~  ~ e 6 e  ( ~ N c .  50) .  C ~ ~ B H ~ H N ~   TOR 3aBMCIlMOCTki  C a H a J I 0 -  
~ I 4 Y A b I M W  -3aBUCMMOCTRMN,  I IOCTPOe t IHbIMl l  AnS l  A p y r M X  J I ~ H ~ u ~ @ T o B  (cX. 
m. I I ) ,  n O K a 3 b I B a e T  M a n y K J  ee U 3 M e H 9 N B O C T b  BO B P e M e H N  N J7pOCTpaHCTBe .  

S i n  h, 

PNC. 50. ~ ~ B U C H ~ ~ O C T L  . n p ~ % f o h  C O J ; H ~ ~ H O ~  P a i l U a I l U H  
(S') O T  UblCOTbI  CO.1Hua (sin h a )  u O ~ ~ ~ ~ Y H O C T H  

1 - 1958 r., 2 - 1959 r. 

B U e n O M  3a I ' IepHOA T a R H H H  I I P O n O J I X N T e J I b H O C T L  C O Z l l I e ~ H O r O  CURHJIR 
N 3 - 3 a  0 6 n a s 1 l o c ~ ~  J3 1,5-2,o pa3a H M X e  B O ~ M O X H O ~  (PNC. 51). 

B Ge306nas~t1e AHU C y T o w b I e  C Y M M ~ I  ~ P R M O ~  c o n i l e s s o i i  panwauwtt co- 
CTBBJIRKJT B C P e A I I e M  3a N I O J I b - a B r y C T  480 K ~ A / C M ~ .  C nORBJIeHMeW 0 6 n a 9 ~ 0 -  
CTN B e p x H e r o  R p y c a  C y T o Y H b t e  C Y M M ~ I  Y M e H b r x a r o T c n  B c p e n H e n t  ria 21 :lo, 
npw O ~ J I ~ Y I I O C T U  B e p x H e r o  u H U x H e r o  spyca - H a  52 O/O. 



Ha J l e n H A K e  MTY 3a C q e T  n p S i ~ 0 f i  conae~aoii p a A M a u M M  B R c ~ b l f i  A e H b  
c T a l l s a n o  36 MM nbna B CYTKM ( B  MM c n o R  B O A ~ I ) ,  B A I ~ N  c ~epx~e l io6nna~r -  
HOCTbI0  - 28 M M ,  a B A H U  C B e p x H e f i  N H U X H ~ ~ ~  O ~ Z I ~ Y H O C T ~ I O  - 17 it1 lU. 
B N r o H e ,  B nepuoa ~ a ~ c u ~ a n b ~ o r - o  npuxona c o n s e s l ~ o f i  panuauuu 
(600 Kal2/CM2.  CYTKU),  T a R H U e  COCTaBJlRJlO J IHUlb  26 MY/CYTKU, T a K  K a K  no- 

A - &efic~nnrcnl.~an, - BOBMOXHBR IlPOAOJlXW'Ce.lbllOCTh 

contieqrioro C H I ( H W R  B n e r ~ ~ R  nepaon. 
U I I ~ P L I  y T O ~ C K -  uecnqbl. I - 1958 I-.. 2 - 1969 r., 3 - IS61 r. 

B e p X H O C T b  J I eAHHKOB B 3 T 0  B P e M R  n 0 K p b l T a  @IIPHOM, a n ~ 6 e n o  K O T O p O r O  no- 
p n n K a  50°/0 ( H a  10-20°/0 6 o n b m e  a n b 6 e n o  n o n e p x l l o c T u  nbna) .  

M ~ C H Y H ~ R  C y M M a  C T a l l B a H M R  B M M  C n O R  B O n b l  H a  J l eAHMKe ETrAH 3a 
c s e T  n p n ~ o i i  con~iessoii panuasuu  OT rona I< rosy u B o T n e n b H b r e  h l e c n u l I r  
B e C b M a  p a 3 n H Y I l a  ( T ~ ~ J I .  28). C J ~ A ~ ~ T  M M e T b  B BUAY, YTO I3 ~ a 6 n l l u e  n p I 4 -  
B e A e H b l  CYMMbl  ~ P R M O ~  C O A H ~ ~ H O ~ ~  P a A M a U M U  U BeJIHYHHbI C T a I l B a l I M R  n u m b  
3a nepuon a 6 n ~ u w u  (CM. ~ a 6 n .  25); I l a n p m i e p ,  B w l o l j e  ~sucno nrleh c aGnrr- 
uue2 M e H n e T c R  OT rona K rony OT 19 no 6. ~ ~ M B ~ A ~ H H L I ~  B ~ a 6 n .  28 n a H r l l I l e  
h i e l i b m e  senusmi n p n ~ o i i  ~ 0 J l H e q H o f i  p a A u a u u u  . l l a  r o p u s o ~ l ~ a n ~ ~ ~ y ~ o  nonepx- 
HOCTb B C p e A H e M  H a  1O0/o, T a K  K a K  n O B e p X H O C T b  J I eAHEi l t a  MrAH B pa f i011e  
h i e T e o n n o u a n K u  m e e T  C-CB ~ K C ~ O ~ M U U K I  u y K n o H  1 lo. 

P a c c e ~ ~ ~ a r r  pannaqnrr 

Ha HHTeHCUBHOCTb  p a c c e ~ ~ ~ l o f i  P a A U a U H M  O K a 3 t I B a e T  6 o n ~ m o e  cnl . rH1lI le  
O ~ ~ ~ ~ ~ H O C T L .  O A H ~ K O  J'CTalIOBMT~ ( P Y H K U M O H ~ ~ L H L I ~  3aBMCMMOCTM Me>I<&y  
IlHTeHCWBHOCTblO ~ ~ C C ~ R H H O ~ ~  p a n U a U l l l ?  &I B ~ J T M ~ M H o ~ ~  0 6 n a ~ l ~ o c ~ 1 4  Be'l L J M ~  

TPY,IlHO.  TO C U R 3 a H O  C T e M ,  YTO I l a  MIITeHCMBIIOCTb p a ~ ~ e s l l l l l ~ l ?  ~ ) a n l l a U I l I i  
O I < a 3 b l B a e T  B J l u n H H e  H e  TOJIbI<O B e n u r I l l I l a ,  130 ki B u n  O ~ J I ~ Y H O C T M .  npki 6e3- 
oGnas~ofi  norone CYTOYHaR C Y M h f a  P ~ C C ~ R H H O ~ ~  P a n M a U M M  COCTaB.7ReT 0 K O . l O  

OT n p n ~ o a  p a n l . r a s w u .  C n o R u n e H u e h l  O ~ J I ~ Y H O C T M  oapx~er-o npyca 1111- 
T e H c u B H o c T b  P ~ C C ~ R I I H O ~ ?  p a n u a s u u  ~ o 3 p a c ~ a e ~  n o w u  B 2 pasa. Y ~ e n l ~ s e l ~ l r e  
H M X H ~ ~  O ~ J I ~ Y H O C T M  A 0  5-6 G a n n o ~  I l O B b I U a e T  MHTeHCUBHOCTL pa~~€!FIllllOii 
panuauuu Gonee q e h i  B 2 pasa,  HO rrpw n a n b ~ e f i u e ~  y s e n u s e t i u u  o G n a l r e o -  

CTU MHTeHCMBHOCTb p a n U a u k i l 4  n 0 H M X a e T C F I  U n p 1 3  c ~ J I o I U H O ~ ~  06nas1~oc~11 10/10 
( c ~ o N c T o - ~ o x < ~ ~ B o ~ ~ )  MHTeIICMBHOCTb ee p a I 3 l l a  MHTeIlCbiBHOCTH p a n l l a Q M H  
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npu 6e306naq~oii norone (puc. 52). Ha neaHuKe M r Y  npu pasnus~o i i  
o B n a ~ ~ o c r ~  ~ a 6 n r o n a n ~ c b  cnenyrowHe cpeAlfue CyTosHbIe C Y M M ~ I  paccem- 
lroii p a n u a s m  ( ~ a n l c a ~ .  C ~ T K U )  : 

Ee306nas~o . . . . . . . . . . . 48 O ~ J - I ~ ~ H O C T ~  eepx~ero H 
HHXlierO RpyCa . . . . 108 

06naqlloc~b oepxuero Rpyca . . . . 84 l l a c ~ y p ~ r o  . . . . . . . 48 

PUC. 52. ~ ~ B H C H M O C T ~  CyT3qRbIX C y M M  ~ ~ C C ~ R H H O ~ ~  P I JHBUUB 
D OT BLICOTLI conliqa h a  M 11~jtc~efi 06naqlloc~u NII 

(B ~ O J I R X  ~ ~ H H H U H )  

UH~IPLI y ToqeK - 06na~lt10c~b D bannax: I - N,, - 1,O. 2 -- 
N,, < 0.7,' 3 -Nu < 0.5, 4 - NH - 0,0 





OCHOBH~IM @ ~ K T O P O M ,  O n p e A e J I R l o I 4 U M  IIHTeHCUBHOCTb C Y M M ~ P H O ~ ~  C0;I- 
H e s ~ 0 f i  P a A U a L l U U  H a  J l e A H U K e  n p U  n p O s U X  P a B H b I X  YCJIOBNRX ( B ~ I C O T ~  COJIH- 
4a, l I p O 3 p a s H O C T b  ~ T M O C @ ~ ~ ~ I ) ,  RBJIf leTCR 0 6 J I a s ~ O c ~ b .  C Y M M ~ ~ I I ~ R  P a A M a U M R  
O K a 3 b I B a e T C R  H a I 4 6 0 J I b I u e f i  B 6e306nas~bre AHK II B A H N  C ~ e 6 0 J I h ~ 1 0 f i  06- 
n a s H o c T b m  B e p x H e r o  R p y c a ;  B n o c n e n H e M  cnylrae y M e H b m e l f u e  npm~oi i  
C O J I H ~ ~ I H O &  P a A U a I l M k i  K O M n e H C U p y e T C R  Y B e J I H s e H U e M  ~ ~ C C ~ R H H O ~ ~ .  C y B e J I U 9 e -  
H H e M  O ~ J I ~ ~ H O C T U  B e p X H e r O  H I i p X H e r O  RPYCOB C Y M M a p H a R  P a A N a U M R  3 H a -  
s U T e n b H 0  Y h l e H b U a e T C R .  ~ P M  O ~ J I ~ Y H O C T H  H M X H W O  R P Y C a  10-8 6 a n n o ~  
NHTeHCUBHOCTb  C Y M M ~ P I I O ~  P a A M a U M M  Y M e t f b L U a e T C n  B C p e A l i e M  B 2 pa3a no 
C p a B H e H U l o  C p a ~ ~ a u l l e f i  n p U  TaKOh1  Xe KOJIMseCTBe  O ~ J I ~ Y H O C T M ,  HO TOJIbKO 
B e p X H e r O  R p y C a .  B ~ a 6 n .  30 n p M B e n e H b 1  BeJIHYMIibI MHTeHCUBHOCTM C y h l b l a p -  
~ o f i  paAuauuu H a  n e A H u K e  MTY npw pasnus~of i  O ~ J I ~ ~ H O C T H .  

Cpen~5ln MHTeHCnBHOCTb C Y M M ~ P H O ~ ~  pa&HaqtiH Ha JleAHllKe 
MrY (K~A/C.U~..UUU) B nlone-a~ryc~e 1959-1960 rr. 

B I l a C M y p H y l o  I l O r O A y  C y M M a p H a R  P a f l H a q u R  I l p M  HaJIMYMU C H e X H O r O  
l I O K p O B a  A O n X H a ,  no M H e H U l o  M. C. A B ~ P K A ~ B ~  121, YBeJ IMqMBaTbCR 3a Cl r eT  
B T O p H Y H O r O  o-rpaxerim. O A H ~ K O  H a  r o p H o M  n n a T o  I l o n ~ p ~ o r o  Ypana, no- 
K P b I T O h l  C H W O M ,  a n b 6 e ~ o  I IOBepXHOCTH K O T O p O r O  P a B H R n O C b  60'10, M B AOJ~I I I :  
H O ~  T Y H A P e ,  rAe a n b 6 e ~ 0  n 0 ~ ~ ~ k i J I a I O ~ e f i  I?OBepXHOCTll  6 b 1 n o  p a B H 0  13 %, 
B e J I I l s M H a  ~ y h l h l a p ~ o f i  P a A U a U M k i  O K a 3 a J I a C b  H ~ H ~ M ~ H H O ~ .  B R C H b I e  AH11 n p U  
T a K O h l  Xe p a 3 J I M Y H H  anb6eno n O A C T U J I a l o ~ H X  ~ O B ~ ~ X H O C T ~ ~ ~  MIiTeMCMBHOCTb 
C Y M M ~ P H O ~ ~  P a A M a U M l l  O K a 3 b I B a e T C R  BbILIIe H a  r O P H O M  n J I a T 0 ,  Y e M  B AOJlHlI -  
~ 0 f i  T Y H A P e ,  B C P e A H e M  I i a  0,03 K ~ A / C N *  .MUU.  3 ~ 0  Xe p a 3 J M q k i e  COXl l a l fReTCH 

u nocne cxofia c H e r a ,  K o r A a  a n b 6 e A 0  n n a T o  N AOJIMI- IHO~ T Y H A P ~ I  O A M I I a K o B o .  
R b r c o ~ ~ b ~ f i  r p a A u e m  C Y M M ~ P I I O ~  p a ~ ~ a ~ u u  B c p m s e M  p a B e l l  0,006 rcan/clc.t2. 
M U U  ria 100 M ,  T. e. OH B ' H e c K o n b K o  pa3 M e I i b m e  r p a a H e a T a  ~ P R M O ~  parru- 
ZIUUM. T a ~ o e  B b I p a B H M B a H M e  UHTeHCIlBHOCTU C Y M M ~ P H O ~ ~  P a A N a U N U  O ~ Y C J I O B -  
JICHO H 3 M e H e H H f I M H  ~ ~ C C ~ R H I I O ~ ~  p a A M a u M U ,  K O T O p a n  B n P O T M B O n O J I O X h O C T L  
n p ~ ~ o f i  C Y M e H b m e H H e M  Bl lCOTbI  I i a J  Y p O B I l e M  h l O p R  yBeJIHLIMBaeTCR H B H e -  
~ o ~ o p o f i  C T e n e H A  K O M n e H C M P Y e T  o c n a 6 n e ~ ' ~ e  n p R M 0 f i .  

B ~ I C O T H O ~  n o n c i x { e ~ w e  n e n H u K o a  Ypana o n p e A e n R e T  o T N o c u T e n b H o  h r a n o e  
3 H a s e H M e  M 3 M e H e H H R  C Y M ~ ~ ~ P H O ~ ~  p a A M a U U H  C B ~ I C O T O ~ ~  B MX p a & U a U U O H H O M  
6 a n a ~ c e  no C p a B H e H k i I O  C TaKMMM ~ ~ K T O ~ ~ M H ,  K a K  3 K C n 0 3 N U U R  U YKJIOH 
ITOBePXHOCTU, 3 a T e H e t I H O C T b  C T e H K a M M  K a p O B ,  BJIMRI-IHe O ~ J I ~ ~ H O C T U  I4 ~ J T L -  
6 e ~ o  w T. A. 

HauBoni~uux 3 H a s e ~ k i f i  C y M h l a p A a R  C O J I H e s H a R  P a A H a U M R  A O C T U r a e T  

n p U  6 e 3 0 6 n a s ~ o ~  ~ e 6 e .  M ~ K C U M Y M  ~ a 6 n l o ~ a n c n  npu 0 6 n a s ~ o c r u  lml/8 H a  

J I e A H N K e  MI'AH 24 H m H R  1959 r. B 12 qac 30 MUH &i COCTaBHJI  1,43 K ~ I C H ~ .  
* M u H .  M a ~ c k i M a J I b ~ b l e  C Y T O s H b I e  CYMMbI C Y M M ~ P I ~ O ~ ~  P a A U a U M M  ~a6n1ol la-  
J IuCb  B 6 e 3 0 6 n a s ~ b r e  AHM: no A a H H b I M  ~ a 6 J I l o ~ e ~ M i i  H a  J I e A H t i K e  MTY hIaI<-  
~ ~ M a J I b 1 f O f i  B e J I U s H H b I  (870 K a n / c M 2 .  C Y T K U )  C y M M a p H a R  P a A N a U U R  A O C T H r a -  

JIa 9 PiloJIR 1959 T. B CBR3M C T e M ,  9 T O  H a  ~ O J I R P H O M  Ypane 6 e 3 0 6 n a s ~ a ~  
n 0 r O A a  H ~ ~ ~ I O A ~ ~ T C R  OTHOCUTeJ IbHO P e n K O ,  C p e A H H e  CYTOYHble  BeJINYMHbI 
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cyhlMapH0fi PaAuauPiN B 1,5-2 pa3a OKa3bIBaIOTCR MeHbUINMM, YeM hlaKCU-. 
MaJbHble. M H H M M ~ J I ~ H ~ I ~  CYTOLlHbIe CYMMbI C Y M M ~ P H O ~ ~  PaflMaUUW, OThleYa- 
Io4PieCR B AHM C Pa3BMTHeM cnnom~lofi O ~ ~ ~ ~ Y H O C T U  H U X H W O  RPYCa, PaBIIbI 
50- 150 t c a n / c ~ ~  . cy~tcu. 

Ha PUC. 53 IlpMBeneHa 3aBuCHMOCTb C P M M ~ P M O ~ ~  CYTO'IHO~ PaAUaUMM Ha' 
JIeAHUKe MrAH OT o6uefi O ~ ~ ~ Y H O C T H  B nepuon a6nnuuu B 1958-1961 lT. 
3 a n u c u ~ o c ~ b ,  npencTasneHIjasi Ira pucyme, MoxeT ~ L I T L  nblpaxesa B sune 
c.rlenymwero ypasHetIuR: 

me Q N  -' CyMMapHaR PaAkiaUUR npH A ~ H H O ~  O ~ J I ~ ~ H O C T H ,  K U A / C . ~ ~ ~  CYTKU; 
630 - CpenHRR 3a nepUOAb1 a6nnuuu BenMYMHa C ~ T O Y H O ~ ~  CYMMbI C Y M ~ I ~ P H O ~ ~  
panuauuu npu 6e306nar1110~ ~ e 6 e ;  0,73 - 1 < 0 3 @ @ a u u e ~ ~ ,  ~ 0 ~ a 3 b 1 ~ a 1 0 ~ u f i  
AOJIIo cyhlMap~0fi PaAHaUHH, KOTOPaR norno- 
wae'rcR cnnom~ofi 06nas1loc~blo (nonyse11 no C ~ ~ K U  

AaHHbIM ~a6n1o~et1kiii) ; N - o 6 4 a ~  06JIasHoc~b 
R cpenI.renl 3a C ~ T K M .  n o n y q e ~ ~ a ~  ~ ~ B N C U M O C T ~  
no3sonne~ panuauulo no onpenenn~b o6qeii 06nas11oc~u c y ~ o s ~ y r o  c y ~ ~ a p ~ y r o  co cpen~efi  . zibL 
omn6~oi i  20°/0. n p u  cnnom~ofi O ~ J I ~ Y H O C T H  Li 300 
HaUMeHbIIIHX CYTOrHbIX CyMMaX C Y M M ~ P H O ~ ~  ])a- 
HMasau ( n o p ~ n ~ a  170 f c a n / c ~ ~ .  cy~tcu) o m s 6 ~ a  
o n p e n e n e ~ u ~  s o s p a c ~ a e ~  no 40°/0. r 00 

I < ~ K  CnenyeT M 3  PNC. 53, 3aBNCWMOCTb CyM- 1] 
~aph-oi i  panuauwu OT o6qeii O ~ J I ~ ~ H O C T H  pasn1i~- 42 44 46 48 (0 
r ~ a  npu ~ a n o o 6 n a s ~ o k  u n a c ~ y p ~ o i i  norone: B N, Ponu ed 
nepBoM cnysae c y ~ e n u s e ~ r u e ~  0 6 n a s ~ o c ~ ~  cy- 
TOLlFIaR CyMMa cyMMapll0fi PanuaUkIH YMeHb- Pat. 53. 3 a ~ ~ c n l f o c ~ b  CYTOY- 
maeTcn MeAneHHee, seM no BTOPOM ( K P ~ ~ I I R R ,  mi' C ~ M h l b !  CYMM~P'OI"I pa- ,qnaunn (Q) Ha n e m n K e  
npaBaR saCTb K ~ H B O ~ ~  Ha PMC. 53). B CpeAHeM MrAH oT obue{l 06nay130- 
senusI?lra C Y ~ I M ~ P H O W  panuauuu npu nac~ypr~of i  c ~ n  ( N )  
norone npuhleprro u 3 pasa ~ e l ~ b m e  nocnen~eii 
npr3 h1anoo6naq~oh unH RCIIOI? norone. ripen- 
CTaBJIneT MHTepeC I < O ~ @ @ M ~ M ~ H T  0,73 B BbIpaXeHuH (IV. 4 ) ,  O K ~ ~ ~ B U H ~ ~ C R  
BeCbhla 6.rl~3K~bl K BenuYuHe, KOTOPaR AaeTCR B. C. CaM0fiJIe11~0 [257] LlJR 
3 T H X  P ~ ~ O H O B .  



  TOT BHA paAHagm O n p e A e n n e T c R  ~ e n ~ s ~ ~ o i i  noc~ynamqeii  w o T p a -  
X ~ H H O ~ ~  KOPOTKOBOJIHOBO~ P a A N a U U M .  B e J I N W H a  O T ~ ~ X ~ H H O ~ ~  P a A N a U M N  
3 a B N C N T  O T  P R A a  Q~KTOPOB,  C P e A H  KOTOPbIX B ~ X H ~ R L U N M M  RBJIRIOTCR C T e -  
I l e H b  3 a T P R 3 H e H M R  M UlePOXOBaTQCTb  AlOBePXHOCTM, B b l C O T a  C O J l H U a  ' H a A  r0- 
P N3OHTOM.  3 a  n e p U O 2  a6n~uwii  X a p a K T e p  I IOBepXHOCTH J I e X H N K a  M e H R e T C R .  
S H a Y a J I e  T a R H k i R  H a  J I e A H N K e  J I e X N T  ~ e 3 0 ~ H b I f i  C H W ,  a n b 6 e ~ o  I IOBepXHOCTH 
K O T O p O r O  p a B H 0  B C P e A H e M  OKOJIO 65'10. n o  M e p e  T a R H M R  C H W a  N n O R B J I e -  
HUR @ M p H a  Pi J I b A a  a J I b 6 e ~ 0  NX ~ O B ~ ~ X H O C T ~ ~ ~  C H N X a e T C R  COOTBeTCTBeHHO 
no 45 u 40%. 

Anb6eno I lOBepXHOCTN J I b A a  J l e A H H K O B  YpaJla 3a I I e p N O n  T a R H U R  O C T a -  
-eTCR OTHOCMTeJIbHO nOCTORHHblM (PMC. 54),  q T O  . O T J I W 9 a e T  NX OT J I eAHUKOB 

. . 
r.e ~ e ~ e o n n o u r w ~ i  3a nepuonbr ~ a ~ n ~ o ~ . e ~ w i i  

1959 r. ( I )  li 1960 r. ( 2 )  Pwc. 55. ~ ~ B U C U M O C T ~  nor.lo- 
IUeH~oti Daawauuu ( B k )  npu 

a n b 6 e ~ 0  J ~ A H M K O B  n o n ~ p ~ o r o  Ypana 
N er0 M a J I a R  U 3 M e H q N B O C T b  BO B p e M e H U  O ~ ~ R C H R I O T C R  I ' J IaBHblM 0 G a 3 0 ~  X a -  
p a K T e p O M  T a R H N R ,  K O T O P O e  B 3 H a ' I N ~ e J I b ~ 0 f i  C T e n e H N  O C Y U e C T B J I R e T C R  3a 
C ' I eT  T ~ ~ ~ ~ J I ~ H T H o ~ o  T e n J I O -  M nnaroo6~eaa.  B T e q e H M e  HeCKOJIbKNX RCHbIX 
A H ~ R  H a  n O B e p X H O C T N  JIeAHMKOB 0 6 p a 3 y e ~ c ~  P a A N a U k i O H H a R  K O p a  T a R H N R ;  
JIen CTaHOBMTCR PbIXJ Ib IM Pi 6 e n b 1 ~  C 6onbrueR 0 T p a X a ~ e J I b ~ o f i  cnoco6so- 
CTbIO, Y e M  ronytioii, ~ J I ~ A K N ~  f i e & .  

B ~ a 6 n .  32 n P N B O A R T C R  A a H H b I e  ~ J I ~ ~ ~ A o c ' ~ ~ M o K  H a  J I e A H N K e  MTY, np0- 
B e A e H H b l X  n p N  R C H O ~  M ~ ~ ~ C M Y P H O ~  norone. K ~ K  BMAHO N 3  T ~ ~ J I N ~ ~ ~ I ,  13 a B r y -  
C T a  1959 r. 8nOCJIe A B y X  RCHbIX COJ lHeYHblX  A H ~ G  anb6ezo IIOBepX'HOCTN JIei[- 
HMKa  IlOY'IM JIOBCeMeCTHO ~l lOBblCWJIOCb ' H a  3 - 4 ' 1 0 .  O A H ~ K O  T a K O e  YBeJ IMr IeHHe  



Anb6eno P ~ ~ J I H I ( H ~ ~ X  racrek renHnKa MTY (B %) npn n a c ~ y p ~ o i i  (29 nmnn . 
w 10 aerycra 1959 r.) n RCHOR norone (13 asrycTa 1959 r.) 

- - 

anu6eno n p a ~ r ~ s e c r c ~  l j e  OUYTUMO B C ~ T O Y H ~ I X  B e n u r l M H a x  c T a n n a H w R  3a 
C Y e T  Y M e H b m e H M R  ~ < ~ ~ ~ T K O B O J ~ H O B O ~  C O J I H ~ Y H O ~  P a n M a Q U M .  

n 0 ~ b l I l I e H k i e  a n b 6 e A 0  C nORBJIeHMeM p a ~ M a U k i 0 ~ ~ 0 f i  K O P b I  T a R H N R  np0- 
u c x o n u ~  n u m b  B n e p m e  H e c K o n b K o  n ~ e f i  ee 0 6 p a 3 o n a ~ u ~ .  B n a n b ~ e i i m e ~  
l I O p U C T a R  n 0 B e p X H O C T b  J I b A a  3 a r P R 3 H R e T C H ,  U er0 a n b 6 e n o  CTaHOBUTCR H M X e ,  
s e M  a J I b 6 e ~ 0  rnamoro rony6oro n b n a .  Bo s p e m  ~ennof i  nacrtiyp~oii  n o r o A b I  
P a A H a U M O H H a R  K O p a  T a R I j N R  C T a U B a e T  H YHOCMTCR nOBePXHOCTHbIM CTOKOM. 
 TOT n p O U e C C  YCMJIMBaeTCR YaCTbIMU A O X A R M U .  B ~ e c ~ e  CO CJIOehl  p b I X J I O r 0  
J I b A a  YHOCRTCn U 3 a T P R 3 H R m U M e  YaCTM4bI .  T ~ K  K a K  n e p H O & b I  RCHblX AH& 
' Y e p e A y I O T C R  C n a C M Y P H b I h l M  AHRMM, P a A U a U M O H H a R  K O p a  T a R H I f R ,  o6pasym- 
U a R C H  HeCKOJIbKO pa3 B T e Y e H M e  J I e T a ,  C T a M B a e T  M n O B e P X H O C T b  J I e n H U K a  

n e p u o A w e c K u  o s m . t a e T c R .  
I l p ~  o A u 1 i a K o B o M  noc-rynnerlm c y h r n l a p ~ o f i  p a n M a s H u  n p u  ~ c ~ o f i  u na- 

C M Y P H O ~  n O r O A e  BeJIMYMHa n o r J I 0 4 e H H O f i  K O ~ O T K O B O J I H O B O ~ ~  P a A H a s M U  
M O X e T  6 b 1 T b  ~ ~ ~ J I u Y H o ~ ~ .  B n a C M Y P H b l e  AI lH  C UHTeHCMBHMM T a F l l l U e M  U 
n p e o 6 n a n a m q ~ ~  BKJIaAOhl  T Y P ~ Y J I ~ H T H ~ I X  IlOTOKOB B T e n J I O B b l e  3 a T p a T b I  H a  
a6nnuum n o s e p x t l o c T w  n e n I j u K a ,  K a K  y x e  o - m e q a n o c b ,  H e  o6pa3ye~cn pa- 
A U ~ ~ U O I ~ H O ~ ?  KOPKW M ~ J T ~ G ~ A O  o K a 3 b l B a e T C n  HeCKO.rIbK0 H M X e ,  Y e M  B R C H b l e  
AH13 C P a A M a U M O H H b l h l  T I l n O h l  ' r a R H U R .  n p M  O A M H ~ K O B O ~ ~  UIITeHCMBHOCTU 
C J ' M M ~ ~ H O ~  P a A M a u M l l  U 3 M e H e N H C  A O n M  P ~ C C ~ R H H O ~ ~  PaAMaUWM B H e f i  RBJIR- 
e T c n  U ~ B ~ C T H ~ I M  n o ~ a s a ~ e n e ~  xapawepa n o r o n b I  u T u n a  T a R H u R .  I ( ~ K  
BUAHO ~3 pud. 55, c y n e n u L I e H u e M  paccem~aoii panuasuu  D or 0,l no 
0,4 rcanlc~t*. M U M  senusuaa nornol l le~~oi i  panuaquu s o s p a c ~ a e ~  I.ra 30:y0, 
a BeJIMYMHa OTHOrUeHMR I ~ O ~ J I O U ~ H H O ~ ~  K C Y M M ~ P H O ~  KOPOTKOBOJIHOBO~~ 
panuaswu - OT 0,45 no 0,75. O A H ~ K O  y s e n u l r e w i e  n o r n o u e ~ ~ o i i  panua-  
4 U M  AJIR T a R H M R  J I b A a  B A l I e B H O e  B P e h I R  H e  I l p e B b l u l a e T  O ~ ~ I Y H O  5 MM B C n O e  
BGAbI .  

C y o e n u v e H N e M  npuxona n p ~ ~ o i i  c o n ~ e r ~ ~ o t i  panuaunu npu  o n u l l a K o n b I x  
BeJMYMHaX a n b 6 e ~ o  I lOBepXHOCTM JIeAHNKOD n O r J I O ~ e H H a R  KOpOTKOBOJIHOBaR 
p a a M a U M R  yBeJ Ik iYMBaeTCR ( ~ M c .  56). O A H ~ K O  B 3aBMCMMOCTH OT X a p a K T e p a  
n O r O A b l  L IUCneHHbIe  C O O T H O ~ e H H ~  M e X A y  n O C T y n J I e H M e M  n p R h i 0 f i  C O J H ~ Y H O ~ ~  
panuauuu 13 nornoues~o i i  ~ < o p o ~ r c o ~ o n ~ o ~ o i i  panwau~eii O K ~ ~ L I B ~ I O T C R  
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Aara 

q a c r ~  nenewwa 

CpeAHRfl 9aCTb H3blKa I $npt~ouan solla 

29 wtonn . . . . . 
10 asrycTa . . . . 
13 aerycra . . . . 

39 
20 
42 

44 
36 
46 

46 
46 
46 

C p e a ~ ~ e e  
40 
40 
43 

42 
57 
43 

34 
40 
40 

33 
38 
44 

Cpentlee 
43 
41 
43 

47 
57 
45 

37 
23 
50 

4 6 ,  
42 
50 



Puc. 56. 3asncwhroc~~,  nornoueer~oii  panwauliu (Bk) o r  COOTllOUIeklUR 
n p ~ ~ o i i  (S') H C Y M M ~ P A O I " ~  panuauuH ( Q )  npu onuHaKosohi anb6eno 

LJ,H@PU y TOWK - COOTHOIIICBNR S1/Q 

Herwe anb6eno nbAa lia 3nb6pyce B ~ ~ B N C N M O C T M  OT yrna naneHun conne~--  
H ~ I X  nyseii. I70 AaIIIlblM ~ a 6 ~ 1 1 o ~ e ~ u i i  Ha 3nt6pyce anb6eno nosbrruaeTcR 

npw ynenusel-luu yr.la naneHun conaestlbix nyseii, HaqulIan c 40". B CBR3M 

c ~ T U W  MOXHO npeAnonaraTb, s ~ o  H a  nearIuKax Ypana (npu  npoqux panrlblx 

~ C J I O B M R X )  a n b 6 e ~ o  nonepxHocTu Bcerna nblrue, sehi Ha nentimax K a ~ ~ a a a  
u Cpen~ei i  A ~ w M .  

Eontruoe snunlrue IIa a n b 6 e ~ o  neAHuKon u yMellbruelIue N X  CTauBaHun  
O K ~ ~ ~ I B ~ R I T  neTHue cljeronantl; 3a nepuon a 6 n n u ~ u  11a6n lonae~c~  1-2 me- 
rOnaAa, KOTOPMe npMOCTa1laBJlUBalOT a6nnuu1o Ha CpOK A0 9 ~ H e h  (cM.  
~ a 6 n .  25). C 3TMMM CHerOnaAaMN CBR3allbl TaKXe nOXOZlOAallllR A0 M IloC~le 
I3blnaAeHkiR Cllera ( n e p e ~  XOJIOAllbIM U 3a XOJIOAHblM @POIITOM) .  B pe3YJb- 

saTe Tamlue nbna coKpaqaeTcn Ha 15-20°/0 OT cnon cTauBaHun 3a uect ne-. 
puon a6n~uuw.  

3 ~ a  04eHKa nOJlyqel-Ia CJIenylOWMM 0 6 p a 3 0 ~ :  CpeAfIRR ~IlTeIlCMBlIOCTb 

cTaunaHuR 3a CYTKN p a m a  40-50 MM B c;loe B O A ~ I .  C Haqana cHeronana u 
A0 KOHUa TaRHWR BHOBb 0 6 p a 3 0 ~ a n m e r o c ~  Cl~eXIlOrO n O K p O B a  TanHMe .VtAa 
H e  npOHCX0nkiT. n 0 3 ~ 0 h l ~  38 3TO B P e M R  (6-9 AH&) C O X p a H n e T C R  cJIoC JbAa 
T O ~ W M H O ~ ~  250-400 MM. 

Ha cy;crMapeym BenwtIully nornonlerrrroii ~ o p o ~ ~ o n o n ~ o n o i i  p a n u a s u u  3a 
Becb nepuon a 6 n ~ u u u  u ee ~ o n e 6 a 1 r u ~  OT rona K rony o ~ a 3 b r s a e ~  TaKxe  
BJIMnHIle IIPOAOflXMTev~bHOCTb 3aJIeTaHMR Ce30HHOTO CHeXI-IOrO ~OKllOBa, 3a- 

B M C R q a R  OT BeJIU'IUHLI 31.1MHeii aKKYMYJlR4MM. YeM 6ojr1me aKKyM)'JlRUNR,. 
TeM AOJIbule 3aKpbITa IIOBepXllOCTb ~3bIKOUbIX Y ~ c T ~ I ?  JIeAlIMKOB N, CJleAOUa- 

TeJIbHO, MeHbUIe BenM'IUtIa ~ o ~ o u ~ H H o ~ ~  ~ 0 ~ 0 ~ ~ 0 ~ 0 ~ 1 1 ~ 0 ~ 0 ~  paAMaUM1.I 38 
creT 6onbmero anb6eno @ n p ~ a  no cpaBHemilo c anb6eno nbna. B CBR3K 



1x1 I-.*** 1962 r. -19G3 r .  

A .  rrrc A, .rln 

MI OH^ . . . . . . . . . . .  0,23 29 3,56 445 
Mmnb . . . . . . . . . . .  8,36 1045 8,53 1066 
. A e r y c ~  . . . . . . . . . .  3,12 390 3,80 475 

. . .  3a nepnon ~rabn~one~~nii  11,71 1464 15,89 1986 
. . . . .  C p e f i ~ e e  aa CYTI<II 0,19 24 0,21 26 

.C 3TWM M e H b U I e  RKJIaA I I ~ M X O A R U I ~ R  C Y M M ~ P H O ~ ~  PaAMaUklM B TenJ IOBLIe  3a- 
T p a T b I  H a  a 6 n r l u u 1 0  IIOBepXHOCTW J I b A a .  C p e n l l e ~ y T O s H L ~ e  BeJIWsWHbI nOrJI0-  

W ~ H H O ~ ~  PanWaUkiW B I l e p H O A  a 6 n ~ u l r ~  @ k i p H a  W A b A a  B R ~ L I K O B O ~ ~  gaCTM 
n e a H w K a  MI'AH u a ~ e ~ n n u c b  OT 0,20 K K U A / C M ~  B 1958 r .  no 0,23 K K U A / C # ~  
B 1959 r. ~ T M M  B ~ J I H Y W H ~ ~ ~  COOTBeTCTBOBaJlO CTaWBaHWe CJIOR J I b A a  TOJIUH-  

.I oii 24 w 29 ww ( B  cnoe B O ~ L I )  B CYTKM (B c p e A H e M  3a n e p H o A  a 6 n ~ -  
4i41.1). 

C ~ a r i s a ~ ~ e  3a n e p H o n  MI OH^ - a s r y c T  ( B  w u  cnon B O A ~ I )  3a c s e T  norno- 
L t e H N R  KOPOTKOBOJIHOBO~~ P a A N a U U U  COCTaBJIReT OT 1700 A 0  2200 #At B CJIOe 
u o n b ~  ( ~ a 6 n .  33). 

T a 6 n n u a  33 

Bentiru~bl TaaHHn A Ha nenHwKe WrAH sa  crer  n o r n o q e ~ ~ o i i  
K O ~ O T K O B O J ~ H O B O ~ ~  PanMaIIHH B,  

Hnfjnloficll~~n c 8 1110,ln. ** Ha6n1o~e111rn c 14 wmnn. * * *  Hadnro~c~tun no 25 aurycra. 

I958 r .*  

BK. I A ,  fin 
tiKan/rdrz cnon DOAM 

1959 r. 

BK. 1 A,  AOI 

K ~ ~ . ~ / ~ ~ I  cnon UOAU 

M y a n  obna.rlllr.~l. c r lpctbnu~a~~l~crr  l d ~ a ~ l l ~ ~ l t  
l!tixllerc1 npyca, 6:1nu1b1 

~~l0~%3tll.L!.7ll 
10 / 9 

1960 r.** 

K 1 A,  mM 
tih.a 7 / C M ~  cnon BOAU 

Cpen~ecy~os l~an  cphiMapean paAaaqnn, 
. . . . . . . . . . . . . .  ~ ~ o n / c ~ ~ . c y r n ~ u  

CyMMapHan PaAKiuHn C nmHn no aBryCT, KKafl/c.M2 
B,, npn anb6eA0 4up11a O,G, KKLIA/C.~~~~C!/V~KU . . 
B, c ntorin no asrycr, ~ ~ a n l c r n a  . . . . . . . .  
BOBMOXHMR cnofi crannarinn c nlonn no aBryCT 3a 

c q e ~  norno~qessofi pa~uaunn, mw cnon BOALI 

- 
5,94 
5,19 

11,13 
0,23 

0,300 
27,7 
0,120 
4,O 

1380 

4,82 
7,48 
5,43 

17,73 
0,23 

- 
700 
453 

1153 
25 

- 
743 
650 

1393 
28 

MIOHL . . . . . . . . . . .  
Mlonb . . . . . . . . . . .  
A s r y c ~  . . . . . . . . . .  
3a n e p n o ~  11a6.!11o~etinn . . .  
C p e a ~ ~ e e  sa CYTKH . . . . .  

0,375 
34,5 
0,138 
12,7 

1590 

0,140 
12,9 
0,056 
5,2 

650 

603 
935 
679 

2217 
29 

- 
5,60 
3,62 
9,22 
0,20 

0,225 
20,7 
0,090 
8,3 

1040 



I'Ae I!?, - ~ @ @ ~ K T M B H O ~  M 3 J I y s e H H e  B I C a n / c M 2  . MUM; 6 - K O ~ @ @ N U M ~ H T  U 3 J I y -  
VeHMR A n R  JlbAa, 6 n u 3 ~ u i i  K e n M H M U e ;  0- n O C T O R H H a R  C ~ e @ a H a  - 6 0 J l b ~ -  
h f a H a ,  p a B t i a R  8,6X 1 0 - l I  r c a n / c ~ 2 .  M U M .  zpad; T - T e M n e p a T y p a  ~ o s n y x a  
H a  y p O B l l e  2 M B ~ ~ C O J I I O T H O ~ ~  W K a n e ;  0 - ~ ~ c o ~ I O T H ~ R  B J l a X H O C T b  H a  Y p O B -  
H e  2 M B ~ 6 ;  C - I I IWPOTH~IR K O ~ @ @ N U M ~ H T ,  Ann p a i i o ~ ~ a  ~ c c n e n o s a ~ u i i  pao- 
~ b l i  0,79; N - 0 6 q a ~  o ~ J I ~ ~ H o c T ~  B A O n R X  O T  enMHUUb1 ;  At - r p a A M e H T  T e M -  
n e p a T y p b 1  n O B e p X H O C T U  U B O 3 n y X a  H a  Y p O B H e  2 M.  

O U ~ H K N  ~ @ @ ~ K T M B H O T O  U3JIy ' IeHMR 6 b l n t i  n p O M 3 B e n e H b I  n.?n .TenHUKa  MTy 
n e T o M  1960 r. npa  p a s n u q s b r x  T u n a x  n o r o n b l .  P a c s e ~ b ~  no @ o p ~ y n e  6 e p n ~ ~ -  
3a  n O 3 B O J I R l o T  ~ M @ @ ~ ~ ~ H U U ~ O B ~ T ~  c J I o X H ~ I ~ ~  K O M n J l e K C  ~ J I H H H O B O J I H O B M X  
n p o u e c c o B  u onpenenmb a ~ a s e ~ u e  nnrr s @ @ e ~ ~ u n ~ { o r o  H ~ J I Y Y ~ H M R  H a  nenrru- 
ICaX YpaJla B J I a X H O C T U  B O 3 n y X a ,  ~ e ~ n e p a T y p H 0 h  HHBepCUM,  0 6 n a s ~ o c ~ u .  

T ~ R H N ~  n e n H H K o n  Ypana npowcxonw-r n o w u  B T e s e H u e  B c e r o  n e T a  K p y r -  
J IOCyTOsHO.  ~ O ~ T O M Y  T e M n e p a T y p a  H a  n O B e p X H O C T M  6 n u 3 ~ a  HyJIIO, a co6- 
C T B e I l H O e  T e n J I O B O e  M 3 J I y q e H M e  JleflHpIKOB p a B H 0  n p M M e p H 0  0,6 K U A / ~ M ~ .  MUH.  
B c ~ p e s ~ o e  u 3 n y q e ~ u e  a ~ ~ o c @ e p b r ,  onpenen~mueecrr H a n u s u e h l  B o n R H o r o  
napa N y r n e K N c n o r o  rasa, c o K p a u a e T  w3nyse~ue n e n H w K o B  no 20°/0 ,  ~ O ~ T O M Y  
I I p H  M3OT€!pMUU M RCHOM ~ e 6 e  ~ @ @ ~ K T M B H O ~  M3J Iy l r eHMe p a B H 0  0,12- 
0,11 l C a n / c M 2 .  MUH. 6 n a r o n a p R  nOCTORHHblM T e M n e p a T y p I I b l M  PiI lBepCMRM, no- 
C T H r a I o U H M  5-10" 3a p a 3 J I U q H b I e  n e p H O q b 1  O C p e A H e H H H ,  ~ @ @ ~ K T M B H O ~  
H 3 J I y q e H M e  J I e n H H K O B  n p H  RCHOM ~ e 6 e  C H H X a e T C R  H a  40-60°/0 M C O C T a B J l R e T  
0,07-.0,04 ~ a n / c ~ ~ .  MUM. B n a c M y p H y m  norony B c T p e s H o e  n s n y ~ e ~ u e  OT a T -  

M O C @ ~ ~ ~ I  K I lOBePXHOCTN J l e A H M K a  n p e B b I l r r a e T  ~ J I M H H O B O J I H O B ~ I ~  nOTOK O T  
J I e n H U K a  N ~ @ @ ~ K T N B H O ~  N 3 n y s e H k i e  n 0 n y Y a e T  0 ~ p k i U a ~ e J I b ~ b l f i  3 H a K ,  COCTaB-  
nnrr o K o n o  -0,02 r c a n l c ~ ~ .  MUH. 

B ~ J H ~ N H ~  T ~ ~ J O O ~ M € ! H ~  co c K n o H a h l u  K a p a  6b1na oseseea no @ o p ~ y n e ,  
~ ~ H B O ~ H M O ~  K. f l .  I < O H A ~ ~ T ~ ~ B ~ I M  [155]; 

me Fn - B e n u s m a  ~ e n n o o 6 ~ e ~ a  r o p e 3 0 1 ~ ~ a n b ~ o i i  n o a e p x H o c T u  co CKJIOHOM; 

T c  II T, - T e M n e p a T y p a  I IOBepXHOCTH CKJIOHa U ~ O P U ~ O H T ~ J I ~ H O ~ ~  n O B e p X H 0 -  
CTH B ~ ~ C O ~ I O T H O ~ ~  I I I K a J I e ;  .a - YKJJOH CKJ lOHa  (B  pad) . 

J ~ ~ H N K  MTY B p a i 0 H e  n p O B e A e H M R  aKTMHOMeTPAqeCKWX H ~ ~ J I I O A ~ H N ~  

H M e e T  W M p H H y  400 M .  C K J I O H ~ I  K a p a  B p a i i o l l e  R 3 b I K a  OYe11b KpYTble :  (50-80") 
U I lOnHMMaIoTCs I  I l a  100-130 At H a n  n O B e p X H O C T b I 0  J l eAI l I3Ka .  n p u  P a C s e T a X  
6b1n0 I IPUHRTO,  s T O  C K J O H b l  K a p a ,  H e l l O C p e f l C T B e H H O  BJ lP i5 l lOUHe  H a  panua- 
~ k i ~ ~ l l b l i i  6 a n a ~ c  J IeAHMKa,  COCTaBJ In lOT  24" 3 a K P b l T O C T I I  TOPM3011Ta,  Y K n O t l  
CTeHOK p a B e H  70°, a T e M n e p a T y p a  HX I lOBepXlIOCTM 6 n u 3 ~ a  K ~ p e n ~ e ~ y ~ ~ q ~ ~ f i  
T e M n e p a T y p e  ~ o s n y x a ,  ~ a 6 n m n a e ~ o i i  I j a  n e n r I m e  H a  y p o n H e  2 M. TennooB- 
M e H  co c K n o H a M u  K a p a  B c e r n a  H a n p a s n e l i  K n o B e p x H o c T ~  n e n H M K a .  Bo spe- 
MR R C H O ~ ~  n O r O A b I  ~ @ @ ~ K T N B M O ~  M 3 J l y r e l j P i e  J l e A H M K a  I IOJ IOXHTeJ IbHO.  3 a  C s e T  
~ e n n o o 6 ~ e ~ a  co C K n o H a M N  K a p a  0130' c o K p a u a e T c R  npu  3 a n a 1 1 ~ b l x  ycnosunx 
H a  HeCKOJlLKO n p O U e H T O B  Y T P O M  U H a  3O0l0 B n O J I A e H b ,  K O r A a  H a r p e B a H M e  

C K n O H a  K a p a ,  O p M e H T H p O B a A H O r O  H a  lor, n O C T M r a e T  M a K C M M y h I a .  BO B p e M R  
n a c ~ y p ~ o i i  n o r o n b r ,  K o r n a  n c ~ p e s r l o e  u a n y q e ~ u e  n p e 0 6 J I a n a e ~  H a n  ~ s n y s e -  
H N e M  I'IOBePXHOCTM J I e A H H K a ,  O T p I l U a T e n b H O e  ~ @ @ ~ K T H B H O ~  E l 3 n y q e H H e  y B e -  
n m u B a e T c R  3a cqeT ~ e n n o o 6 ~ e ~ a  co cr<nosa,\.rM K a p a  H a  10-2O0/0. 

n p u  p a c s e T a x  c y ~ o s ~ b r x  CYMM ~ e n n o o 6 ~ e ~ a  n p u H u M a n o c b .    TO T e M n e p a -  
T y p a  n o s e p x H o c T u  C K n o H o B  p a m a  cpenriecy~os~oii  T e M n e p a T y p e  ~osnyxa  



H a n  n e a H n K o M .  n p e ~ c ~ a u n ~ e ~  u H T e p e c  o n p e u e n u T b  B e n 1 , r s w a y  ~ e n n o o 6 ~ e ~ z  
I I p K  OnTkIMaJ lbHb lX  y C n O B U f l X ,  T. F3. El R C H ~ I R  A e H b  B nOJ ' lAeHb,  K O r A 3  CK.'IOH 
K a p a ,  ~ K C ~ T O H H ~ O B ~ H H ~ I $ ~  H a  IUT, cu,nbl-~o H a r p e B a e T c f i  H 'feMrrepaTypa ero 
CTBHOBMTC5I 3Ha4MTenbHO Bbi;JIU& c ~ ~ & H ~ c ~ T o ~ ~ H o ~  T e M R e p a T y p H  B O s a y X a  H a f i  
J I ~ A I I N K O M .  Ecnu n p e R n o n o w n r b ,   TO T e M n e p a r y p a  n o u e p x H o c T u  mxmoro 
c K . q o t i a  K a p a  B n o n n e H L  p a m a  +2OVC, TO T ~ ~ J I O O ~ M ~ H  c noaepmoc'rbro nen- 
H N K a  COCTaBMT -0,05 I C ~ R / C M ~  MUM. 3 ~ a  B e n M g H H a  P a B H S  no 3HaUeHMIO pat- 
~ 9 ~ ~ 6 ~ 1 j 0 f i  BeA&tYRHC ~ @ ~ $ ~ K ' ~ H B H O F O  W3JIYlleHMR nOBePXHOCTM n e & H H l c a ,  

HO H M e W  0 6 p a ~ t r h l t i  3 ~ a l ~ .  
C J ~ A O B ~ T ~ ~ ~ H O ,  BIlOJ'lHe BOBMOXHO,  '-IT0 AH$M BO B p e X l R  R C H O ~  nOrOf ib I  

r ~ o J l O > K N T e J I b H O e  ~ @ @ ~ K T N B H O ~  M 3 J y Y e H H e  A e A f i u K a  6 y a e T  nOJ IHOCTbIo  K O M n e H -  
C H P O B a T b C R  T ~ ~ J ' I O O ~ M ~ M O M  CO C K n O H a M U  K a p a ,  a I l p N  d o n b w e i l l  yBeJ1U- 

seHux TehnnepaTypH H a  n m e p x H a c T J i  c K n o H a  K a p a  s@@e~~liswoe ~ s n y 4 e ~ u e  
.TeAHNKI C T a H e T  O T P M U a T e J l  bHL1M. 

PUC. 57. Cyrossblii XOE ~ @ @ ~ K T & ~ B H O ~ O  li3JlyW?HHX (E, )  no EaK- 
Hblhl 6anar1co~epa  ( I )  H no @opMync Bepnsrln c nonpan~ori Hn 
~ e n n o o b ~ e s  co  cKnorraFAu Kapa ( 2 )  B cpenHeM 3a nepriou ncllblx 

( a ) ,  06Jlaq~blx ( 6 )  14 nachryprlblx ( a )  n ~ e i i  

HeoBxonu~o O T M ~ T M T ~  B TO x e  B p e M H ,  sro a e f i u s i l r ~ a  ~ e n n o o b ~ e ~ a  nen- 
HMKa CO CKJ lOHaMN K a p 2 ,  p a B H a 5 l  0,05 K ~ A / C M * .  AlUH, C O C T a B J R e T  B C e r O  AUJ3Jb- 
6% OT 6 a n a ~ c a  K O ~ O T K O B O ~ ~ ~ O I ~ O ~  p a A u a U u u ,  ~ o ~ o p b l i i  B n o n n e l l b  npu  6e306- 
~ 1 a r i ~ 0 . k  noroae m e e T  s ~ a ~ ~ e ~ r i e  n o p r r A K a  0,80 r c a n l c l u 2 .  M U M .  A a ~ l ~ b l e  6 a n a H -  
c m e p a  n o n m e p x a a t o T  npennonoxeriwn o TOM,  TO ~ . l a ; ~ y s e ~ ~ ~ e  c K n o H o B  K a -  
POB mee?' 60nb~uoe 3 ~ a ~ e ~ k i e  B B a n a l i c e  ~ a ~ n ~ o ~ o n t t o a o r ' r  p a a c r a q l t l i  

(PMC.  57). 
K ~ K  BHAHO M3 P U C y H K a ,  p e 3 y n b T a T b I  H s M e p e 1 3 u R  S @ @ ~ K T M B H O T O  k i 3 J l y q e -  

H l l R  ZS cpeAHeM 3a n e p H O L l  RCllbIX, 0 6 n a l ~ l f b l X  U I I a C M Y P H b l X  JI,Hefi A a I O T  30- 
a o n b H o  3 a K o t r o w e p H y m  K a P T U H Y  n p O U e C C O B  ~ X K % J ~ H O B G L ~ H O B O ~ O  ~3Jiy9enM~. 
Bo s p e m  n a c ~ y p n o i i  n O r O A b I  s @ @ e ~ r n ~ ~ o e  M a n y l r e H u e  no 6 a n a 1 1 c o n f e p y  
Iie M M e e T  CyTOYHOrQ X O a a  M 6 ~ 1 ~ 1 3 ~ 0  K HyJl lO.  M ~ M ~ H ~ H I I ~  ~ @ @ ~ K T U B H O ~ O  113- 
n y s e t r w f i  B ~ e q e l l u e  CYTOK BO D p e m  ~ C H O ~  norani,r u n o r o n b r  c n e p e ~ e ~ l ~ o i i  
o 6 n a u ~ o e ~ b r o  B ofiuervt 0 6 y c n o a n s ~ a l o ~ c a  n p a B u n b H b m  C ~ T O ~ N ~ I M  XOAOM 
e r e h f n e p a T y p b r  u B n a X c s o c T u  BO3LLyXa: O u e B H n H o ,  YTO H C K O T O P ~ ~  pont  MrpaeT 
~ i t ~ A e  N l l a r p e a a ~ u e  I o X H O r o  C K J I o H a  K a p a ,  T e M n e p a T y p a  K o T o p o r o  T a K x t e  
H M e e T  ~ ~ ~ B M J I ~ H ~ I B  CYTOUHMR XOR. I < ~ K  BkiANO H 3  pMC. 58, BO J3TOpyIO n O J I 0 -  
B H H ~  ANR n p ~  Tex xe u naxe  6once u ~ c o ~ w x  T e M n e p a T y p a x  B o s n y x a ,  ~ I T O  
u a c c r m , s e r p $ t s H b a e  I r a w  nepaaii n o n o a u I m ,  ~ + @ ~ K T H I ~ H O F S  H ~ J I ~ ~ ~ H C I ~  O K ~ S ~ I -  
BcPeTCR 3H8YUTeJ ILHO N l i X e ,  Y e M  a0 12 Q a C  n I3R .   TO a6-b~c~rre~cn ,  ~ e p o n T R 0 ,  
T ~ M ,  YTO nocne n o . r r y a H n  w I j c o n n u w r l  I O X H O T O  c K n o j f a  u ero T e n n o n o e  ~ 3 . n ~ -  
gC?HNe l7OCTeneHHO YMt?HbUlaIOTCR A 0  I l y J R .  

yYeTohi T e n J 1 0 0 6 ~ e H i l  J'leAHI.1Ka CO CKJIOHaMW, C y M M a p H O e  ~@@~?KTMBHo€?  
t r 3 n y . r e ~ ~ e  tia nentiww MTY 3a nepmn T a n H u R  1959 r. c 0 c T a a n . m  +0,23 
UJIU 0,056 K K ~ A / C M ~ . C Y T I C U ,  g T 0  C o C T a B J I R e T  3% O T  C y M M b I  n o r n o f u e ~ l m h  pa- 
f l l . ia f lHH.  B 1960 r. CJJMMa ~ @ @ ~ K T N B N O ~ O  u 3 n y Y e H U R  6 b i n a  paDIia 
+1,03 ~ t c a n / c ~ P  3a nepuoa H n u  27 tcan/c,u2- c y ~ t c u ,  YTO c o c T a n n f i e ~  12% 
DT C Y M M H  n o r . n o r n e n l f o $  paimaltsm. n p n ~ e a e n ~ ~ e  C O O ~ ~ ~ X ~ H M R  o po5111 
c K n o H o s  K a p a  n p a n l l a u u o H H s M  6 a n a ~ c e  n e n n n K o B  n o 3 s o ~ r n a ~  npeanano- 



PUC. 58. C~Sl3b ~ @ @ ~ K T U B ~ I O ~ O  M3JIyqe- 
I ~ M R  no 6a.rla11co~epy (E,) B cpe:?Eenj 
nnn nepnonon nct~b~x ( I ) ,  nachiypr~brs 
(2) U 06nastlb1x (3) ~ l ie f i  CO CpOYHbi- 

0 10 
M U  TeMnepaTypahIu nosayxa Ha ublco- 

Te 2 hi 

0 1  q i ~ @ p ~  y T O T ~ K  0 6 0 3 ~ a ' l a ~ l ~  CPOK 

47 $ , K ~ / E M  . M U M  
1 i a b n l o ~ ~ ~ I J ~  u 'lacax 

or 02 a3  

Y ~ K  pacsenr, T ~ K  u HenocpencToeHrlLle f i a6n lone~u~ AawT ~e6onbruyro 
'BeJlMsiiHy 6anawca ~ J ~ H H H O B O J ~ ~ O B O ~  paAPiaUHPi, 6 n a 3 ~ y m  K HynIO.  TO nO3BO- 
nReT npu n a n b ~ e i i r u e ~  a ~ a n u 3 e  OrpatInsNTbcR paccMoTpeHueiM s a ~ o ~ i o ~ e p -  
. H O C T ~ ~  on~o i i  numb n o r n o q e ~ ~ o f i  panuaquu, K a K  BenusuHbr, npuMepHo paB- 
H O ~ ?  P a A M a U H O H H O M Y  6anascy. 

nepsbre uccnenosaTenu nenHuKoB Ypana A. H. AneluKo~, C. r. 50s u np. 
BblCKa3bIBaJlH npeAIlOJlOXeHHe, 9TO 3TU JleAllNKN CyUeCTBymT HHXe KJIkiMa- 
T H Y ~ C K O ~ ~  cher0~0fi J I N H N H  3a CqeT TOrO, YTO O H H  cna6o TalOT B CBR3U C 3aTe- 
HeHHOCTblO N X  nOBePXNOCTN C T e H K a h f N  KapOB.  a. a. A o n r y m u ~  BnepBbIe BbI- 
- c ~ a s a n  coMHeHue B 3 ~ 0 i i  runo~e3e 11041. H ~ ~ ~ I O A ~ H M R  B TeseHue pRAa neT 
H a  ~ o ~ H ~ I ~ o - Y ~ ~ J I ~ c K H x  JleAHMKaX (UTAH, Mry, O B p y ~ e n a )  He nOATI3ep- 

nunu  perualorueii ponu n p ~ ~ o i i  conwesrioii panuauuu B TaRHuM MX nosepx- 
H O C T ~ ~ .  

T a 6 n n u a  35 
BKJI~A COCTaBJIalo~nX KOpOTKOBOJlHOBOrO PaAnaqnOHHOrO GaJla~ca B CyMMapHMe 3aTpaTbl 

Tenna Ha Taanne nbAa 
- -  - - 

K ~ K  BHnFlO u3 ~ a 6 n .  35, CTaMBaHMe JIeAHMKOB 3a nepuoa ~au6onee  MHTeH- 
.CUBHOR ~ ~ J I R U N U  ( N I o J I ~ - ~ B s J ' c T )  P a B H O  1500-2000 N M  B C n O e  BOAbI. npM 
STOM T a n m e  3a cYeT n o r n o u e ~ i ~ o f i  ~ o p o ~ ~ o ~ o n ~ r o ~ o f i  paAliaquH cocTaonneT 
B cpenlrehz 60%. I l p n ~ a n  n paccenHHaR panuauun B uenoM 3a paccMaTpw- 
saenrbrii nepiion pasl-lbI 1.1 Kaxnan cocTannneT npuMeprIo no 50% OT cyhlhlap- 
H O ~  paauauuu.  I I O ~ T O M Y  3a CWT nosnouet1eofi n p ~ ~ o f i  u paccenl~~loii panu- 
allIm 3a uronb-anryc~ cTaanaeT TonbKo no 28% OT cnoR cHera u nbna.. 
C T ~ H B ~ H H ~ ?  H a  KapOBbIX JIeAHHKaX C ~ B C P H O ~  3KCI703HUMtl ( J I ~ A H N K M  ~ ~ W I ~ X M -  
H a ,  Kosa.abc~oro), eCJII.1 Aa>Ke AOnyCTHTb, 'IT0 lla MX IIOI3ePXHOCTb COBCeM 
H e  nocTynaeT npnhfan paAuaquR, Tonr,Ko Ha 25-35% hieHbure, <rehl c-rawua- 
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q I l e  H a  o ~ K p b r ~ b 1 X  n e A H u K a X  (MTAH, MTY).  C ~ a u s a ~ u e  H a  n e n H u K a x  B H 
HCB 3KCIIO3MUUH7 H a X O A R U M X C R  B m y 6 o ~ u x  K a p a X  ( J I ~ A H M K M  Ijepra, L U y h f -  
CKOTO, Y e p f I o B a ) ,  MeHbI.I.le, Y e M  H a  J I eAHMKaX MT'Y H I4TAH H a  1 0 - 1 5 0 ) .  

B M m H e  I I a  cesepe Ypana 11aw6onee R c H a R  norona. T a ~ ~ w e  H a  . r l e m m a x  
Ha.1MHaeTC5I n p M h 4 e p H O  C C e p e n M H b I  MlOHn, lq no C e p e A M H L I  l l1Ojrn  C T a M B a e T  
ce3011~brii c H e r ,  nexauruii H a  n e n l m r t e .  B  TOT n e p M o A  B K n a A  no rnoqe~ao i i  
K O ~ O T K O B O ~ ~ I O B O ~  P a A M a U u H  B T a n l i H e  COCTaBJ IReT  65-73% OT 0 6 1 . 4 ~ ~  3a- 
T p a T  T e n n a  1 l a  T a n t l t l e ,  a nonn n p n ~ o i i  paauauau B ~ T M X  s a ~ p a ~ a x  no nenn~i-  
KY MTAH, H a n p M M e p ,  B 1959 M 1960 rr. COOTBeTCTBeHliO C o c T a B n R n a  32 11 
42 Ole. Cnenosa~enb~o,  B H a s a n e  a 6 n n u u ~  ( B T O P ~ R  n o n o B M I I a  MIOHR - n e p B a n  
n o n o m t a a  a r o n ~ )  B n e p ~ @ e p ~ f i ~ ~ b ~ x  s a c T R x  n e n H M K a ,  r A e  s a ~ e ~ e ~ ~ e  n e n t i l + K a  
C T e H K a M H  K a p a  3 H a l l U T e n b H 0 ,  CTaMBaH1,Ie M O X e T  C O K P a K ( a T b C R  H a  20-3o0/0 
no C p a B H e H N I O  C HHTelICMBHOCTb10 T a R I I M n ,  H a 6 n 1 0 ~ a m U e i i c n  H a  R 3 L I K e  J I eA-  
H H K a .  B nOCJ leAyIOrUEle  M e C R U b I  ( B T O P ~ R  I lOnOBMHa IllOJlR - ~ B ~ Y C T )  3 T O  CO- 
K p a U e H H e  y M e H b U a e T C S i  A0 10-20 '10. 

T a 6 n u q a  36 

B ~ n a n  COCTaBJl5I~ulHX KOpOTKOBOJlHOBOrO p~AHa~HOHtIOr0 6aJla~ca B CYMMaPHble 3aTpaTI.l 
Tenna ua Tastiue Ha JeAHMKe MTY npU pa3nns~blx TMnax noronbl 

P ~ C C M O T ~ ~ H U ~  B e ~ U Y 1 1 1 1  6ana11ca K O ~ O T K O B O ~ ~ H O B O ~ ~  p a , l U a U H r l  ki COOTtlO- 
r u e ~ r ~ e  ee c o c T a B n n 1 o u l l x  B p a s n ~ ~ v ~ b ~ e  T M n b I  n o r o n b l  ~ O K ~ ~ L I B ~ ~ T ,  ~ I T O  c T a M -  
B a I l M e  3a Cl I eT  BK M O X e T  O q e l l b  CMJ1bHO k i3MeHt ITbCR.  I ( ~ K  B l l n H O  113 ~ a 6 n .  36, 
B f l c l l h l e  &lIM 6 a n a ~ c  ~ 0 p o ~ K o ~ o n ~ o ~ o f i  PaAMaLlHM H a  n e A 1 I H K e  MTY COCTaB- 
J l R e T  100- 130 OT C y M M b 1  3 a T p a T  T e n d l a  k la  T a R H I l e .  C J I ~ ~ O B ~ T ~ J I ~ H O ,  n0YTl.l  
B C e  C T a M B a H M e  OCYUeCTBJIReTCR 3a C q e T  ~ ~ J l ~ e l l l i ~ i i  p a n H a Q H M .  B T a K l i e  A H U  
C p a B 1 l k i T e ~ b 1 1 0  B e J M K O  3 @ @ e K T H ~ l l o e  M 3 J l y Y e t l U e ,  p a A ~ a ~ M 0 ~ 1 ~ b l f l  G a n a H c  
~ H ~ Y U T ~ J I ~ F I O  H M X ~  6 a ; l a l l c a  K O ~ O T K O B O ~ ~ ~ O B O ~  paauaum,  M 3a cve-r p a m a -  
UIlOHHOI'O 6 a , l a ~ c a  C T a M B a e T  85-95% CyTOYHOf'O CAOA T a R I i H n .  B n C H y l 0  
I I O r O f l y  C T a I l B a H M e  O C y L 4 e C T B J R e T C R  n p M M e p l l 0  I l a  75--100°/0 3a C t l e T  n p F I a l 0 a  
C O , ~ H ~ Y H O ~ ~  p a A H a U M M ,  0,414aKO T a K I l X  A t 1 e n  6 b l B a e ~  M a n o  - B C e r O  I IeCKOJlLKO 
B T e Y e H U e  J I e T a ,  a 3a M t o n b  I? a B r y c T  OIIM COCTaBJlRIOT uTl?ll lb 16-3O0/o. 

I j ~ n b u ~ o i i  n p 0 U e H T  (OT 37 A 0  60°/o) C O C T a B n R I o T  A H u  c n c p e ~ e l l l l o i i  06- 
JIa' lIIOCTbIO, I < O r A a  BK.Taa  K O ~ O T K O B O ~ ~ I ~ B O ~ ~  p a A I l a I l M H  I l eCKOJI lKO M e l I b l l I e  

(56-66OlO), a T a n l l k i e  3a c l r e T  Nl1COJlnUUrl O c y n r e c T o n n e T c n  D c e r o  I4a  22- 
34%. B n a c k 1 y p u b I e  nm,  srjcno KOTOPLIX C o c T a B n R e T  OT 24 no 33% n e p ~ o n a  
T ~ R H ~ I R ,  C T a M B a H N e  3a c q e T  6 a ~ l a l l c a  ~ t o p o ~ ~ o ~ o n ~ o ~ o i i  p a n l l a q u l l  npoucso- 
A I l T  TOJ lbKO H a  14--17°/o. 

O & M ~ K O  I3 T a K M e  AHM C 6ana~conf  K O ~ O T I < O B O ~ ~ ~ O B O ~  l ) a ~ t r a U M I ?  Cyh lh l l l -  
P y e T C R  OTpHUaT€!nbHOe ~ @ ( ) ~ K T M B H O ~  u3J ly sC l lMe ,  n 0 3 T O M Y  I l P O Q e l l T  C T a l l B a -  
I3MR 38 C Y e T  P a A N a U U O H H O I ' O  6ana11ca H e C K O J b K O  D b l U e .  

B K n a A  n o r n o u e ~ ~ o f i  K ~ ~ O T K O B O ~ I ~ O B O ~ " ~  p a n u a u u H  B a6nnu1~1o n e n l l l u i a  
IdTAH 3a necb n e p M o n  T a n H l l n  c o c T a n m e T  B c p e n 1 r e M  60% ( ~ a 6 n .  37) .  
0 ~ 0 . 7 0  n O n O B H H b 1  ~ O M O ~ ~ I ~ H O ~ ~  P i l J l lRUUM npMXOANTCff  H a  & O n 1 0  n p R k l 0 8 .  



E c n ~  YYeCTb, YTO B C y M M e  3a Tenfloe B p e M R  rOna ~ @ @ ~ K T U B I - I O ~  M3JlyYel3Ilf2 
1ihlee-r nonoxwTenbaoe 3 1 - 1 a s e ~ ~ e  nopRnKa 3-12°/0 OT B,, sl<naA paauauuoli- 

tioro 6a .?a~ca  u o 6 q ~ e  s a ~ p a ~ b r  Tenna na TaRIiue Aonxet] cocTan"7nTL 
50-60 '10. 

B ~ n a n  cocTaenRmqnx pannaqnol-lnoro 6 a n a ~ c a  B s a ~ p a r w  Tenna Ira TanHne C ~ J O H H O ~ O  cHera 
n nbna s a  non~blii  nepnon a6naqnn Ha nenHnKe MrAH 

B ~ ~ M Y M H ~  pa~nauMol4Horo 6 a n a ~ c a  3aBMCHT OT BLlCoTbI COulIIU21, anb6eno 

M 06na~1-IOCTM. Hau6onbwee BnunHue Ha paacrauuoa~ib~fi 6 a ~ l a ~ c  n o ~ a 3 b l o a e ~  

0 6 n a ~ l - 1 o c ~ b .  B TO B p e M R  K a K  pa~MauM0~Hblfi 6 a n a ~ c  HeneflHMKOBblX n O B e p X -  
H O C T ~ R  npM M3hleHeHMW O ~ J ~ Y H O C T M  MeHReTCR TOJlbKO kia 20°/0, Ha AeAHI . iKax  
OH M e H R e T C R  B 6 pa3 npU 0nHol"l ki TOR x e  BLlCOTe C O ~ l I U a  M a n b 6 e ~ o .  3 T a  3a- 

BMCUMOCTL 0 6 y c n o ~ n n ~ a e ~ c n  3aBMCllMOCTblO C ~ M M ~ P H O ~ ~  PaAMaUMM OT o ~ ; I ~ Y -  

I-IOCTM. ~ ~ O ~ T O I M Y  H a  JleAHMKaX fl0Jlnp110r0 YpaJla AOBOnbHO YeTKO BblRBJneT- 
CR 3aBI1CMMOCTb paAMaUMOHIIOr0 6ana11ca OT C Y ~ ~ M ~ P H O ~  PaAMaUUM. Ann 
6e306na~1ioB noroAM u nnfi noBepxHocTu nbAa c anb6eAo 20-30°/0 ol-ra 
BblpaXaeTCrl Y p a B H e H U e M  

~ ~ O K ~ ~ ~ T C J I M  1 1959 r. ( 1911 r. I 1111 I. 

A.qn 6e306na~lroii noronbl u nouepxlroc-ru. @upl-Ia c a n b 6 e ~ o  80°/0 MMeeT hle-  

CTO 3aBMCMMOCTb 

C y ~ ~ a p r i a n  a6nnuwn cHera u n lna  B pafiorre hiereon.loqanKu, 
M M  cnon B O ~ M  . . . . . . . . . . . . . . . . . . .  

3 a ~ p a ~ b r  ~ e n n a  Ha abnnuu~o, ~ t c a n / c f i Z  . . . . . . . . .  
l l p ~ h l a n  FaAuaunn, K K U R / C M ~  . . . . . . . . . . . . . .  
P a c c e n ~ ~ a n  panuauwn, ~ t c a n l c ~ r 2  . . . . . . . . . . .  
Cyhl~apHa~  PaJlUaUHSI, K K l l n / C f i 2  . . . . . . . . . . . .  
AnlBe~o ,  O/; . . . . . . . . . . . . . . . . . . . . .  
n o r n o q e ~ t ~ a n  Kopo~~oson t ro~an  panuauun, K K ~ A / C M ~  . . .  
n o r n o q e ~ ~ a n  npnhran panuauun, ~ ~ a n / c m 2  . . . . . . .  
n o r n o q e ~ t ~ a ~ ~  p a c c e n ~ ~ a n  panwauun, K K Q A I C M ~  . . . . . .  
B ~ n a n  nornoqe~ellr~on n p s ~ o i i  panuauwu B sarpa~br  Tenna Ha 

~ a n r ~ w e ,  % . . . . . . . . . . . . . . . . . . . . .  
B ~ n a n  nornoqe~r~o i i  paccexHHoR paAnauHu B s a ~ p a ~ b l  Tenna 

Ha Tan~ne,  % . . . . . . . . . . . . . . . . . . .  
B ~ n a g  n o r n o u e ~ t ~ o f i  c y ~ h ~ a p ~ o k  papiauun B 3arpa~t.1 Tenna 

Ha TaHHHe, % . . . . . . . . . . . . . . . . . . . .  
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PNC. 59. ~ ~ B I ~ C M M O C T I ~  pa~llaULlOl1liO~O 
Ganar~ca (8) OT nornoueirr~oir panrza- 
UHM (B,,) npe 6e306nal1r1ol"r norone rln 
nenHwKe MTAI-1 no 1la6nlone~1inhr I3 

141o1ie-~rone 1962 r. 
I - ncn; 2 - I ~ I I ~ I I  

I T , , , , , , , , ,  
o,r o,z 43 0,4 0.5 0,s 0.7 48 o,9 to 

8,  , nun/ CM MUH 

I - I e c ~ o ~ p n  118 CyqecTBerlHbIe O U I I I ~ K U  B onpenenetrr.rw B ~ J I I ~ ~ ~ M I ~  3@4)e1<- 
TNBHOrO I3BjIYYeHUH, Ha nentlHltaX IlMeeTCR B 0 3 h I O X H O C T b  IIPOCJeLLIiTb erO 1.13- 

?v!etIlrMBOCTL B 3aBNCI.IhfOCTN OT Tllna nOrOAId 110 r p a 4 l l K a ~  CBR311 pa/lla411011- 
rroro 6 a ~ a r l c a  c n o r n o q e ~ j ~ o i i  ~ o p o ~ ~ o ~ o ~ l r r o u o R  p a n ~ a u u e i i  (puc. 59) .  

Bosneiic~nlle conses1-IOU panuauuu Ha neA nenrm<ou oTnusaeTcn OT R 0 3 -  
~ e f i c ~ ~ l l f l  T ~ ~ ~ ~ J I ~ H T H L I X  IIOTOKOB TenJIa !4 BJlaI'H.  TO 0 6 ' b f l ~ H R e ~ ~ n  TeM, qTO 
no OTHO~eIlUlO K C O J I H ~ Y H O ~  PanMarlMM JIeA, TaK X e  KaK M CHeT, HBJReTCR 
nonynpoapasrroii cpenoii. C HacTynneIrueM Tennoro BpenqeHn rona B sepxlieal 
cnoe neAHuKa, rne ycTaHasnMnaeTcn rry~ienan TeimepaTypa, npotlwKaioluan 
conHestian pannauuR pacxonye-rcn rra  an rrne nbna. I I o n o n i u ~ e n b ~ o e  3 4 @ e ~ -  
TNBHOe H3.gyYetlkie B IlOYllOe BpeMR npl3BOnUT K OTpHUal'ejlbHOikly paAliaUUOli- 
HOhiy 6 a n a ~ c y  M BbIXO~aX&iBaHMIO H ~ K O T O P O ~ ~  T O J I 4 W H b l  BepXliero CnOn neA- 
HHKa. B C B H 3 H  C 3TWM PTPOR.1, C nORBJleHUe>f liaA JeAI3UliOM COJIHUa, IIpOllll- 
Kaloqan pafiwauun pacxoayeTcn HeKoTopoe Bpem Ha nporpenarrMe nepxriero 
cnon nbna no  ~rynenok TeMnepaTypbr. KaK 6b1no no~a3a11o nblrne, nonoxw- 
TenbHoe s c ) @ e ~ ~ r i ~ r { o e  uanyser~ue Ha neaHurtax I lonnp~roro S'pana Mano. 
B 60nbruwHc~ue cnyqaen B rrolrrloe npeMn 6naronapn coxparmoqMntcn Teni- 
nepaTppl.ItIhq utInepcun31 u p a 3 ~ u ~ o i i  oGnasrloc~11 orlo IibieeT o ~ p u u a ~ e n b l - ~ o e  
3tIaYeIrMe. ~ O ~ T O M Y  BJIMRHUe A ~ M H H O B O ~ I ~ O B O I ' O  M3.TYYeHMFi Ha COKPaUlelllle 
c p o ~ o a  Tanrlun nbna non n e i i c ~ ~ ~ l e ~  n p o ~ l u ~ a ~ o q e i i  panuauuu k ~ ~ ~ ~ ~ ~ ~ { ~ ~ .  
I I p o t ~ r . r ~ a ~ o u ~ a n  panuauun 14 s a ~ o ~ ~ o n t e p r ~ o c ~ w  ee pacnpeneVqeHuR BO nbny 
~ a 6 n r o ~ a n r l c b  tIa nefirluKe Mry JIeTobl 1960 r .  Ha t in ro~e r~un  ~ ~ o ~ ~ ~ ~ o A ~ . ' I I . I C I ~  
nupanoMeTpaR.113 ~ ~ E I H U ~ B C K O ~ O  exesacrro B TeseHue 20 n ~ e i i  npx paanasrroii 
norone. 

O ~ ~ o s p e ~ e i f l ~ o  c ~ a x f l o i i  ceplleii ri3~eper1uR n p o ~ u ~ a i o m e i i  panuarr~llr 
onpenennnacb nenusukra c y h i ~ a p ~ o i i ,  paccenrr~oii w o ~ p a n t e ~ t ~ o i i  panuauwu 
a n b 6 e n o ~ e ~ p o ~  f l ~ u m e ~ c ~ o r o .  0 6 p a 6 0 ~ ~ a  ntaTepuanoB rla6nione~uii a a r t~~ io -  
txanacb B nocTpoeHm r p a @ u ~ o n  pacnpefieneIjun n p o ~ u ~ a r o u e i i .  panuaurrrl 
Ann Kaxnoro cpoKa, B cyninrrlposatfuu nonyseetIblx Benusun. Ann pa3nnlr1r~rx 
TUnOB IlOrOAbl M B nOnyYeHMu COOTBeTCTBylO~UX CpeAHMX 3Hase~IMii fiJIfl )IpOI3- 
~ e i i  5, 10, 20 u 50 CM ( ~ a 6 n .  38). 

TOYI~OCTL ~~~~~~~~~~~o u 3 ~ e p e ~ u n  contre~~rroii panwalrl.rll nwpaiiohreTpo;\r 
paoiia 0,01 t ( a A / c M 2 .  M U H .  MHT~HCUBHOCTL pantiauuu ria r ~ ~ y C , w ~ e  50 CM 
B cpenl.IeM u3 Bcex ~ a ~ e p e r r u i i  o ~ a a a n a c ~  paerla 0,04 ~ a n l c n i 2 . n t u ~ .  l7pu 



6 6 - ~ p a ~ ~ o k  nOBTOpHOCTM OnpeAeneliMR Bo Bpehln R C H O ~ ~  nOrOAbI H 68-Kp:T- 
~ o i i  BO BpeMR noronbl c n e p e ~ e ~ t ~ o i  O ~ J I ~ ~ I M O C T ~ ~ O  O U I M B K ~  onpenenefrrrx 
yMeHbLLIaeTCH C 0,01 a0 0,0012 KaA/cM2.NUH, YTO COCTaBJIReT TOJILKO 3% 
OT c p e n ~ e a  BeJ-IMYMHM, panr~oii 0,04 KUA/CM' .MUH. 

T a 6 n w u a  38 

Xonnrecrso ns~epennii npo~n~amqei i  pannaunn Ila pasnnrnux ypoaliax tian 
noeepxHocTbm nentinna npn pa311oR norone 

riwcno firien .na6nlo~e~wB 
Auanasow ypoaweii, Ira KorOpblX npo- 

H3BOAUJIliCb H ~ ~ J I I O A ~ I ~ H ~ ~ ,  CM . . . . 
Konnqecrso n s ~ e p e ~ l ~ t i i  . . . . .. . . . 
Konwsecruo AaHtibrx Ann ycpenlretiun 

no ~b16paItlibl~ YPOBIIRM: 
5 crr 
10 )> 

20 )) 

50 n 

Bo speMn n a c ~ y p r ~ o i i  nor-onbl npooHnKlrraR B neA paAMauMn ~ s ~ e p n n a c r ,  
38 pa3 B cnoe rny6w~oii OT 3 no 80 CM. npM ~ a ~ o i i  nOBTOpHOcTM o r u ~ 6 ~ a  
cnpeneneliun c0cTaBnne.r 0,001 6 KUA/CM* . MUH, T. e. 16 O/O OT cpen~leii 1.13 Beer. 
~3~epeHkih  MHTeHCMBHOCTki PaAMauUM Iia rny6~11e  50 CM, ~ ~ B H O ~ I  

0,61 K U A / C M ~ . M U ~ ~ .  C yBeflMqetilleM aG- 
J ~ R U N ~ M U H  CO,1IOTHblX BeJlMYMH n p ~ l l M ~ a l ~ l ~ C ! ~ ~ ~ a -  

nuauun npu n p u 6 n ~ x e ~ u 1 . i  K nonepx- 
tIOCTM OTHOCMTeJIbHaR O L L I M ~ K ~  M X  CpeA- 
HMX 31la~le~Mfi YMeHbLLIaeTCR A 0  1111- 
'ITOIKHblX pa3hfepOB. Bblno yCTaI.IOB- 
JleHO, 'IT0 BO Bpehln n c ~ o i i  nOrOAb1 
Ml~Tel~CIlBHOCTb paA1.laUMM Ha rny6uee 
5 CJM BO3paCTaeT OT 0,16 K ~ A / C M ~ . A U U  
B 7 ltac yTpa no 0,33 t c a n / c f i 2 . ~ u ~  
B 12 YUC. BO BTOpylO nO.?OBuHy AlfR 

a r j a ~ r e r f ~ ~  nornouerr~~oii pan1<aurlIr 
VOC 

n.laeeo y>ferrbmaroTcn no e y n ~  
( ~ M c .  60). 

B A H M  c nepe~erir~oii o G n a s ~ o c ~ b ~ o  
panwauun i4a m y 6 ~ 1 f c  5 CM B yTpes- 
IrMe rlacbI ( B  7 M 10 ltac) Ira IrecKonLKo 
nPOueHTOB BbILLIe, 'leM B nClIbIe AHkI 
IlpM OAHOhl M TOM X{e KOJlMgeCTBe no- 
rnoueaaoii panuauuM. I( nonynHIo  TO 
oTI~ocrrreu~~Hoe ysenwqerfue ucsesaer. 
B 12 ltac npor{I.rKmaH panuaum p a m a  
0,25 t c a n / c ~ ~ . ~ y ~ t c u .  B nachIypriyIo 

P,Ic. 60. Ocpeat~ca~tre npoQw.1~ npori~q- norony 1<a m y 6 u ~ e  5 CM ~ a ~ x e  11a- 
~aro~ucfi  pannaqwu ( J * )  BO .rltny no my- b n r o ~ a e ~ c n  C Y T O ~ I I I ~ I ~ ~  XOA paAMauMM, 
Bu'ib1 50 CM OT nGBepX1IOCTI.i B IIC,HYIO ( a ) .  HO a b c o n ~ o ~ ~ ~ ~ ~ e  ee ~ I - I ~ Y ~ I I M H  cocTaB- 
OG~a~lll~fO ( 6 )  H nac~fsPnY10 (8) noronV J I ~ I O T  ~ce r -0  0,06 0,12 Ka~/cfi2 . JLUH B 

u ~ a p b t  Y KPIIOUX - vocu 7 M 13 1tnc. 



Ha my6uae 10 CM C Y T O Y H ~ I A  xon p a n u a u m  B b I p a x e H  y x e  ropa3no cna-  
6ee, a ee senwsum B norony c n e p e ~ e ~ ~ o i i  O ~ J I ~ Y H O C T ~ I O ,  bontme, s e M  B 
RCHYIO norony, XOTR B n o c n e n H e M  .cnyLrae nornoueesan p a A l l a u u R  B b r r u e .  
 TOT Xe B b l B O A  C J I e A y e T  N 3  P a C C M O T P e l l N R  BeJlUYUH B X O A a  P a f i l l a U H M  H a  my- 
6 ~ 1 H e  20 CM. C y ~ o q ~ i b ~ i i  XOA P a A M a U M M  H a  r n y 6 u ~ e  50 CM DOYTM OTCYTCTBJreT, 
a a 6 ~ 0 n 1 0 ~ ~ b l e  3 H a Y e l f M R  P a A M a U k i M  COCTaBJ lR loT  ~ O C T O 5 l H l ~ O  0,02- 
0,04 rcan/c~~ . M U H  n p M  n10608 norone ( ~ a 6 n .  39). 

nponnwluali pannauna Ha pa3rnrnblx rny6nnax non noeepxnocTbm aennnwa, 
o/; OT nornqqe~noii  pannaqnn 

I IPM 0 6 p a 6 0 ~ ~ e  n a H l m x  no n p o H H K H o s e l i u I o  p a A u a u u M  B nonynpoapas- 
l I y I 0  ~ P e f i y  0 6 b l ~ H 0  nOAb3yIOTCFl  3 K C n O l I e l f l ~ M a J b H b I M  3 a K O H O M ,  ~ 0 ~ 0 ~ b l l " i  XO- 
porno o n H c b r s a e T  p a c n p e n e n e a 1 3 e  p a n M a u m i  B n a 1 1 ~ o R  cpene. ~ K C I I O H ~ I I U I ? -  
a n b r r o e  y p a B H e I r M e  m e e T  cneny~olrl~ii BMA: 

r A e  z -- m y 6 u ~ a ,  CM; Y ,  - I I N T ~ H C M B H O C T ~  n p o t r l l ~ r n e i i  P a A M a u m I  H a  3 a ~ a 1 1 -  
H 0 f i  rny6~1le;  Y 3  - MHTeliCMBIIOCTb n O r J l 0 I 4 e l l t l 0 f i  Paf lMaUMM; e - O C I i O B a H U e  
t I a T y p a J I b l i b l X  J I o ~ ~ ~ ~ ~ @ M o B ;  K - K O ~ @ @ M U U ~ H T  3KCTNIiKUMM I?nM ocna6nes11n. 
-K R B J R e T C R  ~ a p a l < T e p M ~ T H ~ ~ f i ,  K O T O P a R  B M e U l a e T  B ce6n ~ . J I ~ ~ < l l b l f i  KOhI l l j r eKC 
~ c J I o B M ~ ,  O ~ p e ~ e J R I O I l l k i X  p a A H a U l ~ o l j I l . b I e  C B O ~ ~ C T B ~  J I b A a  M O n M C a H H b I e  B b I U e  
s a ~ o ~ o ~ e p ~ r o c ~ ~  p a c n p e n e n e l l u n  n p o I 1 ~ ~ a 1 o l r l e f i  B nen pannauwa. I I p o s p a l r -  
HOCTb  J l b n a  AJIR C O J I H ~ Y H O ~ ~  P a n H a U M U  M O X e T  6 b l T b  O X a p a K T e p M 3 0 B a l i a  ~030- 
( ] ) M U M ~ I ~ T O M  I l P 0 3 p a Y H O C T N  p Q  , K O T O P ~ ~ ~ ~  C B R 3 a H  C K O ~ @ @ U U U ~ H T O ~ ~  3KCTkiHK- 
UkIM C O O T H O U e H N e M  pQ=eK,  y K a 3 b r B a l o U M M  H a  TO, q T 0  q e M  6 o n b m e  ~ 0 3 @ ( 1 ) ~ -  

U N e H T  P Q ,  T e M  6 0 ~ 1 b L L l e  n p 0 3 p a ' I H O C T b  nbna. 
H a w ~ e k l e e  I I p O 3 p a s H b I M  O K a 3 b I B a e T C R  n e p x ~ n k  ~ - C ~ H T N M ~ T P O B L I ~ ~  CJOR 

J l b A a  J I e A H M K a  B RCHYIO noron)'. I (O~@@MUM~HT I l p 0 3 P a Y H O C T I I  (P) 3TOTO CJIOfi 
B 3aBMCNMOCTU O T  B p e M e l i U  A l i n  P a B e l l  0,47-0,17. BO B p e M R  noronbl C nepe- 
R I ~ H H O ~  O ~ J ~ ~ ~ ~ O C T ~ I O  n p O 3 p a Y H O C T b  CJIOR I l O B b l U a e T C R  A0 0,47-0,56 I4 B 
n a c M y p I i y 1 o  norony o H a  p a m a  0,56-0,74. Ann n b n a  I i a  rny61i~e 50 cnr KO- 
~ C ~ ) @ I . I U U ~ I ~ T  n P 0 3 p a Y H O C T N  (P) B ~ O J ~ U I I I H C T B ~  C J l y s a e B  P a B e H  0,96.   TO 
rony6ofi nen, 6123 n y 3 W p b K O B  B03JlYXa. ~ o J I Y Y ~ H H ~ ~ ~  B e J l l l Y l l H a  C O O T B e T C T B y e T  
3 H a l r e H M I O  K O ~ @ @ I I ~ U ~ H T ~  n p O 3 p a q H O C T M ,  nPMBOAUMOMY & n R  COOTBeTCTBylo -  
U e r O  J I b A a  n. n. I ( y 3 b ~ N H b l ~  [171]. 3 a h l e Y e ~ 0 ,  YTO n P 0 3 P a 9 N O C T b  J b A a  na- 
n a e T  B I l O r O n y  C I l e p e ~ e ~ H o f i  o ~ J ~ ~ Y H o c T ~ I O  I4 B Y T p e H H M e  q a C b 1 ,  T. e. T O r A a ,  
K o r n a  c y M M a p H a R  panwauun n p M M e p H o  l r a n o n o n m y  COCTOMT u3 pat- 
cemraoh. 



6onbruan M3MeHYMBOCTb ~P03paLll10CTM pa3HblX CJlOeB AbAa npM pa3JMY 

~ o i i  norone onpenenneTcn u 3 ~ e r ~ e 1 i ~ e h r  C T ~ Y K T Y ~ L I  "ibna II ero B ~ ~ X H O C T : I ,  
CyAlMapHO XapaKTepM3yIOUMMMCH 3HaZleHMRMM K O ~ @ @ M U M ~ H T ~  o c ~ 1 a 6 n e 1 . 1 ~ ~  K. 
I3 nocnenrine ronbr n r n n u ~ o . r l o r ~ ~ e c ~ o i i  nnlepaType rlonnu.locb I I O H H T I I ~  06 

<<anb6eno TOjlUN>> [139, 140, 1701, KOTOpOe  BBOnMT eUC? Onkill # ~ K T o ~ ,  OIlpe- 
ne=rnmqwfi o c n a 6 n e ~ ~ e  c o n ~ e r ~ o i i  panilauuii B oepxriehr 9 - 1 2 - C ~ I J T I I A I ~ T ~ O -  
U O M  cnoe 3a cqeT mopuslloro paccemrnn n p o ~ n ~ m e i i  panMauuM ria ny3brpb- 

Kax nosnyxa. 
<<An~6eno Tonutu>> x a p a ~ ~ e p u 3 y e ~  paccenHMe p a n u a u w  Ha n y 3 ~ 1 p b ~ a x  

I303JyXa, KOTOpOe IlpOkiCXO&klT flO~O~HMTeJIbll0 K MOjleKY.rlnpHO%IY paCCellBa- 
HMIO,  M ~ 0 3 ~ p a ~ e 1 1 n e  YacTM n p o r i ~ ~ u e u  panMauMM ceosa B a ~ ~ o c @ e l ) y  sepes 
nonepxrJocTb nbna. B 6onee r n y 6 0 ~ 1 . l ~  cnonx nbna panwaukin r~cnbrTb1nae.r 
MHoroKpaTHoe pacceunarJne w y x e  tie uo3sparuae~cn 06pa~ l J0  B a~hlocct,epy, 
a nOr~OUaeTCSl .rlbLlOM. B CBR3M C 3TMM K O ~ @ @ M U M ~ H T  0~~1a6ne1.11in K AJlH 

BepXHerO CJIOR JIbaa JleAHMKa RB.lReTCFl X ~ ~ ~ ~ K T ~ ~ N C T H K O ~  lie TOJbKO CTPYK- 
TYpbl M BJlaXIIOCTM JIbAa - - @ ~ K T O P O U ,  O ~ Y C . ~ O D ~ M B ~ ~ O I ~ U X  e r0  panHaUP1Oli- 

IibIe C B O ~ C T B ~ ,  HO M X ~ ~ ~ K T ~ P M C T M K O ~  OTpaXaTeJIblIblX C B O ~ C T B  PaCChIaTpU- 

Baehroro CJIOR. 
Y C T ~ H O B J ~ H O  1241, YTO B O~HOP0,~lIOhI JIl>Ay C OnkiIIaKOBbIM 0 6 ' b e ~ H b l ~  

BeCOM K O ~ @ @ H ~ M ~ H T  O C J ~ ~ J ~ H M R  nnjIReTC5I @~tlK~Mefi  r~1y61lllbl. OYe~ki111-10, 

qTO Ann nbaa C pa3JIMYHbIhl 06%ehir~br~ BeC0h.I K O ~ @ @ M U M ~ I ~ T  O C Z I ~ ~ J I ~ H U R  6 ~ -  
neT s a s n c e ~ b  OT C T P Y K T Y ~ I , ~  nbna n ero unaxt iocm,  KoTopble onpeaennroTcn 
yc,losunhrn noronbl u xapaKTepoM TanHun. 

T a 6 n u u a  40 

I ( a K  BMnIiO M3 ~ a 6 n .  40, B YTpeHHMe M BeYepHMe YaCbl, a TaKlKe IlOZlTM I3 

TeseHMe ncero nHn uo BpeMn nac~ypr- ]oh  noronbr uepx11u8 5 - c a ~ ~ k i ~ ~ i e r p o n b ~ k  

c.rl0fi AenllMKa OKa3bIBaeTCn On14tIaKOBO npO3paYl.lbIhl Ha BClO TO.rlUM1-1)'. Ha-  
npoTcrn, n,FreM, O C O ~ ~ H H O  B R C H ~ I O  norony, n p o 3 p a q ~ o c ~ b  sepxr-ler~ 5 - C ~ I ~ T M -  
hleTPOBOrO CJIOFI OKa3bIBaeTCR Mellbllle nP03PaYHOCTM HPl)l(CJle)KLlUMX CJlOeB. 
R 12 qUC npki R C H O ~  IlOrOne K O ~ @ @ ~ I U M ~ I I T  IIOr~OWetIMFI ~ - C ~ H T M M ~ T P O B O T O  

cnon o ~ a 3 b r o a e ~ c n  Ha 67% 6onbme ~03@@Muue l i~a  nor~lol4errI~n rra yponlie 
10 CN, a ero cpentlee s t i a ~ e ~ u e  3a neHb pastio 0 , l l .  B norony c nepehle~t~oi i  

o6naZl~oc~b10 B nonnem K H a  12OI0 60;1brue, a B cpenllehl 3a n e m  K O ~ @ @ M -  
uwe1i-r o c n a 6 n e ~ u n  paneri 0,08. B nacMypHyro norony K O ~ @ @ M U H ~ H T  0c.rla6~le- 
Hlln B 12 ltac o ~ a 3 b r n a e ~ c n  onMIiaKonbIhr Ira BCIO my6~1ry 50 CN, a ero cpen- 
Hee 3rlaqe~kie 3a neHb panlio 0,04. M3 Ta6J-I. 40 cnenye-r, s ~ o  B nacMyp1tylo 
noroay Its nonepxHocTu o ~ a 3 b r n a e ~ c n  nen, panuauuomrbre cooi ic~ua KOTO- 

1 (ifj 



poro npli RCHOR norone 6b1Ba101' numb H a  my6nrle 20 cnr. rny51111y 50 cu 
MOXIIO CYIITaTb JrPOBHeM, O T M e l l ~ l O U ( I I M  P ~ A M ~ U U O I ~ H O - ~ K T N B I ~ ~ ~ ~  ~ ; l 0 k  u'lbAa, 

TaK K a K  K O ~ @ @ M U H ~ H T  o c n a 6 n e ~ u ~  H a  3TOM TOPU3OHTe D n106y1o norony 
n p a ~ ~ ~ i s e c ~ u  onMHaKoB u panekl oKono 0,03. 

Osenun~o ,  YTO TaKan nuIlahIMI<a ~ P O ~ ~ ~ Y I I O C T M  caMoro BepxHero 
C.n@R JlbAa CBn3aHa C MHTelICMBHOCTblO C Y M M ~ P H O ~  C O ~ I ~ ~ Y H O ~  paAUaUMN 
~1 T O = I U I ~ I I O ~  06l)a3y10uleiic~ no11 ee no3nei ic~n~eh1 p a n u a u u o ~ ~ ~ o R  K O P ~ I  
TBSIIiIiR. 

I-Iau60.yee utrTepecHbIM @ ~ K T O M  B pexlinle panliauuoslrblx C ~ O ~ C T B  nbna 
nnnRercn npa~nnbt~bl i i  cy~o l r~ rb~ i i  xon n p o 3 p a s ~ o c r ~  sepxlrero cnon nbna 

B RCIlyIO noron)'. I < ~ K  yXe rOBOpMJlOCb, rJIaBHhlMM ( P ~ K T O P ~ M M ,  OnpeAe.IRI0- 

U M h i 1 1  npO3paY IIOCTb Jbna, 5IBJlRlOTCn el'0 CTpyI<Typa M BJIaXillOCTb. C T ~ Y K T Y -  
pa .Ibna, H a J M 1 l U e  B03,~yLLIl+blX I ~ K J I I O Y ~ ~ H M ~ ,  I I X  KOJIMLleCTBO M pa3MepbI 

XapaKTepM3yIOTCR B 3~asMTenbllOk hlepe er0 nJIOTHOCTb10. C yhleHbLLIeIlMeM 

IIJIOTHOCTIJ nbna pBenuyunaeTcn o c n a 6 n e ~ n e  ~ lpoxon~u le i i  llepes llero con- 
H ~ Y I I O ~  panllauull, T a K  K a K  K iMoneKynnpHoMy pacceunalw!o M n o r n o q e ~ ~ i t o  

npucoeAwHneTcR pacceunatuie M nornoulelwe conlles~oA panuaullM l-la cTeH- 
K a X  IIYSblPbl<OB B03AYXa. Ta~ l iwe  B B e p X H e M  C J O e  .qeAHllKa, oGpa30na11~e 

B IleM nyCTOT npOHCXOfiIlT B n H e B l l O e  Bpehlfl nOCTORl1HO B Te9elllle BCWO ne- 
pIl0Aa R~llok nOrOab1. C O O T B ~ T C T B ~ H I ~ O  npaBlfnbHOMy CyTOsllOMy X O n y  C y h l -  

hlapH0k paAliaUMM BHyTpMJIenHOe TaHIlMe B nepByl0 nOJlOBMHy AHR MAeT C 

uospac~arolueR C K O ~ O C T ~ ~ O ,  nocjle nonyntin oHn s a & ~ e n n n e ~ c n ,  on1laKo pas- 
pMxneiIwe H e  npeKpaqaeTcR. I< Hayany cnenytoulero AHR 1ia ~ O R ~ ~ X I I O C T I T  
JIenHMKa YlKe UMeeTCR pafllla~kiOllHaR K O p a  TaRHMR, KOTOPaR B TeseIIMe AlIn  
CTaMBaeT C n O B e p X l ~ O C T U  nod ~03~eh~TBMehl  C O J I ~ ~ ~ Y H O ~  PanMauMki, ~ y p 6 y -  
J I ~ I I T I I O ~ O  noToKa Tenna M Kot1AeHcauwu, M B TO x e  sperm 06pa3ye~cn  a a t ~ o ~ o  
B pe3yJbTaTe TaRHMR HMXeJIe)KaWMX C n O e B  nbAa, nOrn0UlalOulMx npOHl3K- 
my10 panuaswto. B p e 3 y n b ~ a ~ e  Ha nOBePXHOCTN neAHMKa B xopomyro norony 
A TeYeliNe HeCKOJlbKMX CYTOK nOCTORIIH0 1iaXOAMTCR cnok 6e.loro pa3pbIXJIeH- 

H O r O  JlbAa. 
l lpanwnbl~b~ii C Y T O Y H ~ I ~  XOA np03paYHOCT~ n m a ,  xapa~~ep~3y10ul1+Wcn 

yBenMYerlueM K B nepByIo nonoBI4Hy AHR, M a K C M M y M O M  B 12 Y a C  M yMelIbme- 
l w e M  ero B nocnenonynerwoe Bpe;Mn, 1 l e n b 3 ~  O ~ ~ C H M T ~  C T ~ Y K T Y ~ H ~ I M I ~  
M3hleHeHMRhlM JlbAa. B TO BpeMn K a K  noBepX1lOCTb JbAa BO BTOPylO nOnOBMHy 
AllR OCTaeTCn ~ O K P ~ I T O ~  ~ ~ A M ~ U U O H H O ~ ~  K O P O ~ ,  K O ~ @ @ I I U M ~ H T  ocnaBnek~un 
HeyKJIOHHO yMeHbmaeTCH, lIT0 CBUAeTeAbCTByeT 0 B O ~ ~ ~ C T ~ I O U ~ ~ I ?  npO3paY- 

HOCTM .rIbna K Beqepy. 
O A H O B ~ ~ M ~ H H O  A H ~ B H O ~  XOA npO3paYHOCTU BepXllerO CAOn J e A H M K a  

oseet, xopomo cornacyeTcn c pexMMoM TanHun, OnpenenRehiblhf no C T O K ~  co 
C T O I ~ O B O ~ ~  I l J I O q a A K M .  B RCHYIO nOrOAy TaRHMe MMeeT IlpaBMJIbHblk ~ y ~ 0 ~ 1 1 l t l k  

X O n  C MaKCMMYhlOhl B 12 W C ,  YTO nOJlHOCTbI0 COOTBeTCTBYeT II3MellC!llMRM 
B TeYeHUe AHR KOJlNYeCTBa norJIo~e1lHok paAMaqMM. B H ~ T ~ M J I ~ ~ H O ~  TaRllMe 

sepxljero c n o ~  TaKxe MMeeT a ~ ~ a n o r u s s b ~ i i  n ~ e ~ ~ o i i  xon. B cnnsu c ~ T M M ,  
OYeBMAHO, H a X O A I l T C f l  11 n~e~F1of i  XOA npO3paYHOCTM ~ ~ ~ M ~ U M O H H O ~  KOPbI 
TBRMMR. C nORBlleH1leM C O n I l U a  IIaA JleAHMKOM HaYMHaeTCR BCe yCI4JMBalO- 

uleecsi Tamue  B H Y T ~ M  nbna. n o c ~ e n e ~ ~ o  nycToTb1, sanonHeHtrb1e n o s n y x o ~ ,  
xopomo nponoAnqMM conFIesHyI0 panuasuIo, Bce donee M 6onee 3 a n o n ~ ~ t o ~ -  

CR BOAOR, KoTopan nornouaeT conee.rljble nysu .  I< 12 m c ,  ~ o r ~ l a  nornoulell- 
H a H  paAMaqMn AOCTMraeT M a K C M M Y M a  M nPOMCXOAMT ~ a k i 6 0 n b ~ l e e  TanHMe, 
TanbIe B O A ~ I  M ~ K C M M ~ J I ~ I I O  3anon11n10~ nopbl nbna, r.re ycnenaR cTel<aTb. 

B 3TOT hfOMeHT ~ a 6 n l o ~ a e ~ c n  IiauMelibmaR n p o 3 p a s ~ o c ~ b  nbna: 1(=0,18. 
BO B T O ~ O ~  nOJlOBllHe AllR MHTel3CllBHOCTb I I O ~ J ~ O ~ ~ ~ H H O ~ ~  pannaUMN CHUXaeT- 

cn, o6pa30na~ue  HOBLIX Tanblx BOA 1.rne-r MennetIHee, seM cTeKaIrue B O A ~ I ,  

~ ~ e l o u e f i c r i  13 nopax pbrxnoro cnon nhJa. P ~ A I ~ ~ I I I ~ O H H ~ R  Kopa TanHIln no- 
C T e n e l l H O  < < o ~ ~ ~ B o x I ~ D ~ ~ T c R > >  M CTaROBMTCn Gonee np03paY~08. M3 np1iBeAeH- 

HbIX AaHHbIX CneAyeT, YTO B IIepIiOA a 6 n n u ~ u  BJlMRHHe BnaXHOCTM nbna Ha 
.ero npospa~11-1oc~b cTonb x e  3 ~ a s u ~ e n b n 0 ,  K a K  u snml iue  C T ~ Y K T ) ~ ~ L I .  



T ~ R H M ~  .rleAHMKOB Y p a J I a  npOPlCXOAMT MHTellCMBHO. B RCHYIO n0rOD.Y CTaI I -  
B a e T  30-40 MM n b A a  B CY.TKM ( B  cnoe B O A ~ I ) .  l l o ~ e p x ~ j o c ~ ~  n b n a  B y a c h t  
~ a u 6 o n e e  M H T e H c w B H o r o  T a n H u n  n p e n c T a s n R e T  Genbrii, x p y n ~ w i i  nen, nponw- 
~ a H H b 1 f i  BOAOB. B RCHyIO n O r O A y  n p 0 3 p a Y H O C T b  J I b A a  n O H M X a e T C R  H a  64% 
(cpen~ee s ~ a s e ~ u e  K 3a nem B n a c M y p e y I o  n o r G a y  p a m o  0,04, a B RCHYH) 
norony - 0.1 1 ) .  Y o e n ~ s e ~ ~ e  B n a x H o c T x  B e p x M e r o  cnon n b n a  B n c t i y r o  noro- 
~y c H u x a e T  ero n p o 3 p a s ~ o c ~ b  B nonnesb no c p a s t j e l t n m  c n p o s p a s r ~ o c r b ~ o  R 
l f i p e H H a e  u B e s e p H M e  sacbr ewe H a  50°/0: K=0,09+0,08 B 7, 8, 18 w 19 l t a c  
11 K=0,18 B 12 l t aC .  B R C H b I e  AIIM p a A M a u M O H l l a R  K o p a  T a n H M R  A O C T N r a e T  
5 CM. 

B norony c n e p e ~ e ~ ~ c i i i  O ~ J I ~ Y I I O C T ~ I O  n p a w i n b a o r o  c y ~ o ~ r ~ ~ o r o  x o A a  
K O ~ @ @ N I . I M ~ A T ~  o c n a 6 n e ~ u n  B e p X H e r O  5 - C ~ H T M M ~ T P O B O ~ O  CJIOn J I b A a  H e  H a -  
6 J I l o f l a e T ~ R  BCJ l eACTBUe  ~ e ~ a ~ 0 1 1 0 h l e p 1 1 0 r 0  M3MeHeHMR MHTeHCIIBHOCTH 
n o r n o w e ~ t r o i i  p a n M a u M u  B T e s e H M e  n H n .  O A H ~ K O  B nepnym n o n o n m - I y  A I I R  
I l p 0 3 p a q H O C T b  n b A a  3 a M e T 1 1 0  CI IU>KaeTCR,  a n O C J I e  n O J I y A H R  C H O B a  yBeJIMrrM- 
B a e T C R .   TO, OYeBMAHO, M O X I l O  O ~ % R C I I M T L  n p e o G n a n a r u i e b ~  B TaRHMM B nep- 
B Y I o  nOJ IOBMl ly  A t j R  p a , Q M a u M O H H O r O  @ ~ K T O P ~  B CBR3M C T e M ,  YTO O ~ J I ~ Y ~ I O C T ~  
p a 3 s u ~ a  M e H b r u e ,  q e M  n o c J t e  nonynsn, 13 BOBAYX ewe He y c r l e n  H a r p e T b c H .  
B 3 T 0  B p e M R  A N R  H a  ~ 0 3 e P X H O C T M  J l e n H U K a  H a q M H a e T  O ~ P ~ ~ ~ B ~ I B ~ T ~ C R  P a A M -  
a U U O H H a R  K O p a  T a R H M R ,  T O J I U M I j a  KOTOPOU n O C J e  11-12 ltUC A H R  Y M e H b -  
U a e T C R  B CBR3M C TaSlMMeM IIOBePXllOCTM I lOA ~ 0 3 n e f i ~ ~ B k I e h l  yCMJHBLLIMXCn 
T Y P ~ ~ J I ~ H T H L I X  nOTOKOB T e n J I a  11 B J a r M .  

B norony c n e p e ~ e ~ ~ o R  O ~ J I ~ Y H O C T ~ K I  T o n u n H a  p a n ~ a u u o a ~ l o i i  ~ o p b r  T a n -  
HNR Y M e H b L U a e T C R  no 3 CM. B 3aBklCMMOCTM O T  MHTeHCMBI-IOCTM T Y P ~ Y J ~ ~ I I T ~ ~ O ~ O  
T e n n o -  u ~ n a r o o 6 ~ e ~ a  o H a  M o x e T  y B e n u s m a - r b c R  no 4 CM unu y M e H b w a T b c R  
A 0  HyJ IR .  ~ o c J I ~ A H I ~ ~  ~ J ' I y ~ a f i  6 y n e ~  COOTBeT CTBOBaTb  T a K O M Y  COOTHOUleHMlO 
@ ~ K T O ~ O B  T a R H I I R ,  K O r A a  B O 3 M O X H O C T I I  O ~ ~ ~ ~ O B ~ H U R  P b I X n O r O  CJIOR n b A a  
non n e i i c ~ s u e ~  no rnowe~~o i i  panuaquu 6 y n y ~  CBOAHTLCR H a  H e T  60nee 
CkiJIbHbIM T a R H M e M  C ~ O B e p X t i O C T M  B C B n 3 M  C 6onee B ~ I C O K O ~ ~  ~ e M I I e p a ~ y p 0 G  
H B J I a X H O C T b I O  B O 3 A y X a  M. 6onee CUJIbl IbIM B e T P O M .  

~ O C K O J I L K Y  TOJILUUHa P b l X J I O r O  CJIOR H e B e J I M K a ,  COOTBeTCTBeHHO M e A b L U e  
B 0 3 M O X H O C T U  a K K y M Y J I R 4 U N  T a J I b I X  B O A  B n6pax J I b A a .  B CBR3M C 3TMM npo- 
~ ~ ~ ~ H O C T L  B e p x H e r o  5 - c a ~ ~ w ~ e ~ p o n o r o  c n o R  n e n H u K a  B norony c n e p e M e 1 4 -  
~ 0 f i  O ~ J I ~ ~ H O C T ~ I O  O K a 3 b I B a e T C R  BbILLIe, Y e M  B R C H b l e  AHB.  BO B P e M R  I I a C M y p -  
~ o i i  n o r o A b I  n H e M  c 16 l t a c  n p o c n e x M n a e T c R  cna6brii n p a ~ w n b ~ b ~ i i  xon ~039- 
@ k i u k i e H T a  o c n a 6 n e ~ ~ n  K.   TO ~ ~ ' ~ R C H R ~ T C R  T e M ,  9 T O  B A H U ,  K O r A a  
npOM3BOAMJIMCb aKTMHOMeTpMYeCKMe H ~ ~ J I I O A ~ H U R  BO J l b A y ,  BO B T O p y I o  n O J I 0 -  
B H H y  A H R  B c ~ J I o I U H O ~ ~  O ~ J I ~ Y H O C T U  10/10 B O 3 H M K a J I u  n p O C B e T b 1 ,  IIOTOK CJ'M- 
M ~ P H O ~ ~  P a A M a ~ k i M .  AOXOAllJI  A 0  0,40 K ~ J Z / C A ~ ~ . M U H  M. H a  BbICTYnaIOUIMX H e p O B -  
HOCTRX IIOBePXHOCTM J I e A H U K a  0 6 p a 3 0 ~ a n c ~  T O H K U ~ ~  c J I o ~  PLIXJIOI'O J I b A a  
T O ~ ~ M H O ~  B C P e A I i e M  1 CM. 

n p u  c n n o u ~ o i i  ~ J O T H O ~ ~  O ~ J I ~ Y H O C T U  n o c T y n a r o u a R  panuaum H e  n p e n b l -  
m a e r  0,20 ~ a n / c ~ "  MUH, s a c T o  NAYT AOXAM MnM M O P O C ~ .  B T a m e  A M M  PLIX- 
n b 1 R  c.rloii, 0 6 p a 3 0 ~ a ~ m ~ i i c ~  n p M  npyroR norone, c T a u n a e T  M c M b I s a e T c R  T a -  
.TbIblM BOAaMM.. ~ O B ~ ~ X I ~ O C T ~  J I e A I l U K a  CTaHOBNTCR M ~ A K O ~ ~ ,  CKOJIL~KO~? .  
P ~ A M ~ U M O H H ~ R  K O p a  T a R H N R  11e 06pa3ye~cn. 

B RCHYIO norony M B norony c n e p e ~ e l j ~ o i i  O ~ J I ~ Y I I O C T ~ ~  n p o 3 p a s ~ o c ~ b  
f l b n a  H a  mp6use 10 U 20 CM o ~ a 3 b l s a e ~ c ~  O A M H ~ K O B O ~ ~ :  K P a B H R e T C R  COOT- 
B e T C T B e H H O  0,07 M 0,05. B n a C M y p H b l e  &HM K O ~ @ @ M U M ~ I I T  O C J I ~ ~ J I ~ H H R  H a  3TMX 
Y P O B H R X  y M e H b L u a e T C R  A 0  0,04.  TO O ~ % H C H R ~ T C ~  B e C b M a  cna6oR UHTeIICI lB-  
HOCTbIo  I I P O H M K ~ I O ~ ~ ~ ~  JlaAMaUMU, B C J e A C T B U e  q e r O  T a R H H e  JbAa H I l X e  no- 
BePXHOCTN H N 9 T O X H O .  B CBR3M C BblCOKMM 3 H a 9 e I I M e M  <<anb6e~0 T O n U M > >  
p a A u a u u n ,  u s ~ e p e ~ ~ a n .  1 i a  y p o s l j e  no 10 CM, H e  c o o T s e T c T n y e ~  panuauuu,  
~ O ~ J I O U ~ H H O ~ ~  B e p X H H M  1 0 - C ~ H T U M ~ T P O B ~ I M  CJ lOeM n b n a .  O A H ~ K O  H M X e  3 T O T O  
~ ~ O B H R  BCR n p o 1 j w K r u a n  p a n c l a u k t a  n o r n o u a e T c H  n b A o M .  

B c n e ~ c ~ ~ u e  3TOTO T a R l l M e  B cnoe O T  10 A 0  20 CM O T  n O B e p X R O C T u  COCTaB-  
n R e T  4 %  OT M a c c b I  n m a  B  TOM cnoe. ' I ' a ~ ~ u e  t1a  m y 6 w t i e  OT 20 no 80 CA 
Y b l e H b L U a e T  M a C C y  n b A a  TOJ IbKO H a  1,0-1,5°/o. 



Bo sperm n a c ~ y p ~ o l i  noronbl aracca nbna B cnoe 10-20 CM ynlet1bmaeT- 
CR H a  2,5°/~, a B cnoe OT 20 no 50 CM - H a  O,8OJO. E n a r o n a p ~  TOMY, YTO C T ~ Y K -  
Typa nbna B nachiypHyIo norony o ~ a 3 b r s a e ~ c n  ~ a l l 6 o n e e  ~ I O H O ~ M T H O ~ ~ ,  ocna6- 
A e H M e  COJIH~YHO~~ paAPia4MU HakialeHbIlIHM, A0 I - J I Y ~ H H ~ I  50 CM nOXOA1IT no 
15% OT nornoqeaaoii panwaumi, B TO sperm K a K  B R C H Y ~  u nepeMeHHyio 
J lOrOi ly  OH0 COCTaBJIReT 8 'Io. 

C J I ~ A Y ~ T  OTMeTUTI,, YTO H a  Y P O B H e  50 CM OT ~OBePXIlOCTII Il~OIIMKUlaR pa-  
AllaUHR B TeYeIlkie AIiR BO BpeMR nm6ofi nOrOAb1 COCTaBJlReT OT IlOrJIO- 
U ~ H H O ~ ~  PanHaUuM. A ~ l a n o r w s ~ a ~  3aKOHOMePHOCTb OTMeYaeTCR M DJlR CHera. 
r. I(. Cyna~nennnse  [276] 1la6nlonan B c y x o ~  cliery H a  m y 6 n ~ e  30-40 CM 
panuauuro, paBIlyIo 2% OT nornoqe~aoi i  ria noneRxHocTu, ti nbrc~a3an npen- 
nOJIOXeHkie, YTO 31.0 RBJIellMe CBR3aHO C CeJleKTNBHbIM ' ~ O r J I O U l e I I M e M ,  KOTO- 

pOe OnpeneJIHeTCR A J I U H O ~  BOnHbI N 06'6eMHblM BeCOM CHeTa .  ~ K c I I ~ P U ~ ~ ~ H T ~ I ,  
npOBeneIIHble I(. C. ~ ~ W ~ O M U I ) O B O ~ ~  [201] n0 NCCJIeAOBallMIO CeJleKTIIBIiOTO 
nornoqel lm panuaquu  nbAoM, noATsepxAamT, YTO rony6bre nysu cneKTpa 
(400-500 MMK) IIOMOqaIOTCn MeHbUe, Y e M  I<paCHbIe (600-700 MMK) . 
M3 IIpUBeAeHHOrO aHanU3a CJleayeT, YTO paAMa4MOHIlbIe C B O ~ ~ C T B ~  BepXIlerO 
5 0 - ~ a  H T N ~ I ~ T ~ O B O ~ O  CAOR JbAa JlenIiMKa OnpeAeflRIOTCR X a p a K T e p O M  TaRHMR.  

B SICl I t l e  AIiH, KOrna TaRHIle IIpOkiCXOnMT B OCHOBHOM 38 CYeT C Y R ~ ~ I ~ P H O ~ ~  

panrfauuw, oc~iosrry~o sacTb ~ o ~ o p o l i  CocTaBnReT n p m a R ,  o 6 p a 3 y e ~ c ~  p a m a -  
u I 4 O H H a R  K O p a  TaRHMR T O J I ~ M H O R  5-6 CM. r p a ~ l l 4 a  MeXAy PLlXnbIhl CJIOeM 
u k~nxenexaLqeii ~onwei i  p e s ~ a n ;  nen nepexonHoro cnoR ceporo useTa, H a -  
nMTaH B0~0fi  ki PiMeeT TOnqMIIy OKOJIO 1 C A f .  np03paYll0~Tb BepXHerO CnOR 
JbAa Mana. n o  Mepe ycwnerlaoro TaRlINR nOA A ~ ~ ~ C T B H ~ M  ~ ~ O H M K ~ I O ~ U ~ ~  pa-  
nuauuu B BepxIIehl cnoe 06pa3ye~cR Macca nycT0.r. ~ n u ~ a  nyTM contieqrloro 
nysa ysenususaeTcn B 4-5 pa3, ~ O ~ T O M Y  B cnoe pbrxnoro nbna ~ - c p e n r ~ e ~  
3 a n e p x u s a e ~ c n  no 6O0J0 n p c ~ i u ~ m e i i  panuauuu, a B o ~ n e n b r l ~ r x  cnyqanx - 
no 85-9O0J0. P e s ~ a n  rpailuua 0 6 p a 3 y e ~ c ~  B c ~ n a u  c TeM, YTO Tanan Bona 
nocne Toro K B K  B ~ P X H M ~ ~  cnoii nbna pa3pbtxnunc~ llacro.mKo, YTO p i e  
ne cnoco6et1 ynepxuna-rb R ce6e snary,  npocawnaeTcR B H M ~  sepes panua-  
u ~ o s n y m  ~ o p y  TaRl-Iun, IiaKannunaRcb nmue 6onee nnoTHoro nbna, II o6pa- 
s y e ~  B O ~ O H O C H ~ I ~ ~  I ' O ~ W ~ O ~ I T ,  xopomo nornoua~ouuii  coneeseyro panllaurilo. 

H a 6 n r 0 , ~ a r o ~ c ~  nsa Buna p a n a a u u o ~ ~ ~ o f i  I<OPM T ~ R H M R .  B ~ H M ,  Koraa 
6 0 n b ~ a 5 1  HanpRxetltlocTb c y ~ ~ a p ~ o f i  panuauuu  CoYeTaeTcR c B H C O I ~ O ~ ~  TeM- 
nepa~ypoi i  u BnaxHocTbIo nosnyxa, sepsrluii cnofi nbna pa3pymae~cn Ila- 
CTOJIbKO, YTO CTaHOBMTCn CbInY'Illhl, no B H n y  nOYTU Ile OT.'lM'IUMblhl OT (1)lipHa. 
B R C I I ~ K I  norony c 6onee H M ~ K O R  ~ e ~ n e p a ~ y p o i i  ~ o 3 n y x a  u BnaxitlocTIm 
MellbUe 6,l ~6 paAMaui1OHHaR K O p a  TaRIIWR CTatIOBMTCR Benoii, x p y n ~ o i i ,  
TBepflofi M flOCTNraeT t1au6onbmeii ' ~ O J I ~ M H ~ I  - 6 CM. 3T0 O ~ L R C ~ I R ~ T C R  TeIll, 
YTO BO B p e M R  MCnapeHkiR, KOTOpoe  MhleeT RfeCTO IlpM BJIaXlIOCTM B03AyXa 
HUXe 6,1 ~ 6 ,  TaRHMe nbna C nOBepXHOCTN. 3HaYHTeJIbHO CIIUXaeTCn, YTO 

C ~ O C O ~ C T B ~ ~ T  PaBBNTMIO M COXPaHeHMIo PbIXJIOrO CJlOR. BO BPehlR nOrOnb1 C 
n e p e ~ e ~ ~ o i i  o 6 n a ~ 1 ~ o c ~ b 1 0 ,  Korna cyMMapliasi pannauwx trl.ixe, lleni B ~ c t ~ b ~ i i  
AeHb, a TeMnepaTypa u ~ n a x < r ~ o c ~ b  nosnyxa, K a K  npanu.70, Gonbme, panlfa- 
U N O H H ~ R  Kopa MMeeT TOJIUMHY OT 4 CM no tlynR. r p a ~ w u a  c ~ l u x e n e x a u e i i  
~ o n q e f i  MeHee p e s ~ a n .  

Y e ~ ~ o e  npencTan.rlerIue o CTpJ1KTYpe nbna nenHuKa B cnoe OT nosepxlto- 
CTM no ~ J Y ~ U I I L I  50 CM B ~ T M  T M ~ ~ I  noronbr na1oT rpa(1)ll~ir pacnpefieneHtln 
0 6 - b e ~ ~ o r o  neca nbna no my613ae (puc. 61). M3 conocTan.r~e~~uR I I I I T ~ I I C I I B -  

H O C T ~ ~ ~  npoHu~rueii paflUaUkiki Pi 0 6 ' b e ~ t l ~ ~  BeCOB nbna H a  I)a3JlllYHbIX YPOB- 
H R X  nOA nOBepXllOCTb10 CJlenyeT , W"l' l law6onbme~y B O ~ A ~ ~ ~ C T B H ~ O  conrie~r~toR 
pannauuu nonnepramTcR sepxrlue 6 CM nbna. CTpyKTypa 3~01-o CJIOR, ero 
nOpuCTOCTb, BnaroconepXallkie 14 06-beh111brR BeC HaXOARTCR B ~ P R M O ~ ~  3aBH- 
CIlhfOCTU OT COOTIlOUelIIln 1? ~ ~ C O ~ B T H ~ I X  BeJINYNH COCTaUJIRIOU\lIX T e n J O B O r O  
C a n a ~ c a ,  K a K  ( P ~ K T O P O B  T a R H M R .  M O ~ H O  CYMTaTb, YTO IlMXe TOpM3OIIT2l 10 CM 

OT noBepxHocTu @ M ~ M Y ~ C K M ~  C B O ~ ~ C T B ~  nbna OnpenennloTcn nepBoHaYanbtlb1- 
M U  YCnOBMRMM (fiBM~eHkie, fiaBJleHMe, cnoco6 0 6 p a 3 0 s a ~ u ~  u T. n.) U B.rlHnHkie 



H M ~  0,03 l i a n / c M 2 .  M U M .   TO O ~ H ~ I I ~ ~ T ,  YTO n o T o K  panuauMn 3a nepnon T a R -  

win ( ~ ~ o n b - a s r y c ~ )  m y b x e  50 C M  c o c T a s n n e T  o K o n o  0,8 ~ t c a n / c x ?  ~ O T O K  

P a A M a U H U  my6xe BepX13erO M e T p O B O r O  C J O R  J b A a  C O C T a B J R e T  OKOJIO 
. 0 , 5  u l i a n / c n t 2 .  3 ~ a  B e n w M H a  no o T H o u r e H M t o  K n o r ~ ~ o r n e r ~ ~ o i i  p a n u a u m  3a ne- 
puon T ~ ~ I I I ~ R  n b n a  n e n r 1 u K a  (CM.  ~ a 6 n .  33) c o c T a n z r R e T  ncero 6'10, a no OTHO- 
L u e H I u o  K a a ~ p a ~ a ~  T e n n a  t l a  T a n m e  ( C M .  T a 6 n .  37) -3°/0. T e n n o n b l e  sa rpa-  
'TLI H a  M3bleHeHWe Ten.lOCOAep>KaHMfl AeHTeJ lbHOrO CnOR T Z l K X e  COCTaBnRHsT 

.OKOJlO 3-5% OT 3 a T p a T  T e n A a  H a  TaFlIlMe. O ~ l . l a K 0  HeJ lb3R CIIMTaTb, ' I T 0  

n w l e e  nporpeual- we n b n a  n e n 1 l n K a  o c y q e c T n n n e r c R  3a c q e T  K o p o T K o B o n -  

1 . 1 o ~ o R  p a n u a u m .  
P a c q e ~ b ~  no n l e T o n y  K o r I e q H b l x  p a s ~ ~ o c ~ e i i  ~ O K ~ ~ L I B ~ I O T  r l o J r H o e  connaae- 

iTMe T ~ O ~ ~ T M Y ~ C K O ~  ~ e ~ n e p a T y p ~ 0 f i  KPPIBOI? B K O l l u e  n e p M O A a  a6nnuuu C 

~ ~ ~ K T M Y ~ C K U M M  T e M n e p a T y p a M M  n b n a ,  o n p e u e n e l j t r b l r v 1 k i  npu  n o M o w n .  T e p M o -  

3OHAMPOBaIIMR.  TO CBMAC!TeJlLCTBYeT 0 TOM, YTO n p O r p e B a H M e  J b n a  JleAH11- 

KOB Y p a J l a  O C y u e C T B J l R e T C R  T O n b K O  n y T e 3 l  KOIIAYKTMBHOrO ~ e n J l 0 0 6 ~ e ~ a .  

B  TOM npouecce n o r n o u a e M a n  J l b n o n l  pailMauMn N M e e T  o t l e l l b  6on~moe  
s ~ a g e ~ u e ,  0 6 e c n e t 1 ~ ~ a n  fryi.reByHs T e M n e p a T y p y  13epx~ero c n o R  n b a a  TO.'~LUII- 
HOG o K o n o  1 M B T e q e M M e  B c e r o  n e p l . i o n a  T a n l l M R .  He6o.~~moR n o T o l <  pankra- 
UUM H H X e  M30TePMM~IeCKOrO CJIOR :IbAEI, O'IeBMAHO, ~ J ~ O X O  n O r J I O U a e T C H  
JlbAOM M nPO!lMKaeT H a  3HaYMTeJlbHYlO r n y 6 ~ ~ i y .  TOT ( P ~ K T ,  rlTO J l e A  B ~ P O T ~ X  

J e A H U K O B ,  HaXOnRL4MXCR H a  r n y 6 u ~ e  2-3 M OT nOBepXl1OCTM, MMeeT R p ~ k l f i  
rony6oii UBeT,  BepORTHO, CBMneTeJILCTByeT 0 TOM, ' I T 0  3TOT nOTOK 0 6 e c n e l l w -  

B a e T C R  YaCTbIO B O J H ,  ~ . T M ~ K M X  K t l aYaJ ly  B I ~ A I ~ M O ~ ~  YaCTM C n e K T p a .  

3. TYP6YJlEHTHblE'nOTOKM TEnJlA M BJlArU 
KAK (PAKTOP TARHMR 

(IV. 11) 

(IV. 12) 



me P -- ~ y p 6 y n e ~ ~ ~ b r i i  noToK Tenna ( B  ~ a n l c ~ ~ )  3a enuauuy epeMefIu; E - 
~J'~6~.rlell~Hblfi  nOTOK BJiarM ( B  MM) 3a eAllHUUy BpehleIlki; C', -- YAenbHan 

TellJlOebIKOCTL B03nYXa npll nOCTORHHOM AaBJleHWM, paBllaR 0,24 K U A / Z .  

c'pad- ';  p - nJOT1lOCTb B032yXa, paB11an 1,29. Z / C , U ~  n p u  llOphlaJlbllOM 
AaBJlelIUM Il 1lyJIe~ofi TeMnepaTyjle; KT - K O ~ @ @ U U M ~ H T  T Y P ~ Y L ~ ~ H T ~ I O ~ ~  TeM- 
nepaTypOnpOBOAHOCTM (I3 c M 2 )  3a e d M H M U Y  B p e M e H M ;  K ,  - ~03@@M~Fie l1~  

T ~ ~ ~ ~ ; I ~ H T H O C T I I  Bnar006Metla ( B  c,+t2) 3a enliHuuy BpeMeljn; dt1d.z - rpa-  
AI1CHT TehlnepaTyp no BepTMKaJM B npM3eMHOhI CnOe no3nyxa; d9ld.z - 
rpaAk1eliT y~e.lbli0fi ILJlaXHOCTI4 no BepTHKaJM. 

3 a n a ~  a onpeneneHwi 1 y p 6 y n e 1 1 ~ ~ b 1 x  noToKoB Tenna M snarH cnonwrcn 
I< onpenenewiro 1 < 0 3 @ @ ~ q ~ e t i ~ a  ~yp6yneu~r ro ro  0 6 ~ e H a  [74] M J M  K O ~ I ~ ) @ M U M -  
ell-ra n ~ e l l r ~ e h  AII@@YBMH [52]. O ~ ~ I L I H O  npH pacse-rax nonaraloT, YTO ~ 0 3 @ -  

$MUllel~~bl T ~ ~ ~ ~ . ~ ~ H ~ H O C T I I  J l Jn  IIOTOKOB TenJla U Bnarll 6nu3~1.t M P a B H M  
KMHeMaTUYeCKOhlY K O ~ @ @ M ~ M ~ H T Y  ~ y p 6 y n e ~ ~ k 1 0 f i  BR3KOCTM K.  B KaLIeCTBe 

XapaKTepMcTuKM U H T ~ H C U B H O C T N  nepeMeulHBallMn nnn Tenna M BnarM 6 ~ 1 n n  
I33nTbI OTHOUleHMR Pa3HOCTM TehlnepaTypbl B03AyXa 1la ypOB1le 0,25 H 2 M 
K Pa3HOCTM TealnepaTypbI Ila nOBepXHOCTM H Ila Y p O B H e  2 M, a TaKX<e OTllO- 

IlleHMe Pa3HOCTM a6coJIl0~1ioh DJIaXHOCTM H a  Y P O U H n X  0,25 11 2 M K pa3HOcTM 
BnaxljocTM Ha yponHe nOBepXHOCTM M Ila ypoB1je 2 M. Ann nocTpoell1in 

r p a @ u ~ a ,  npeacTauneHr.ioro Ha pwc. 62, 6~1n1.i o~o6palrbl cnyqau, Korna npo- 
MCXOflMnO TaRHNe M, CJIeAOBaTeJlbHO, TeMnepa'rypa noBepxHocTM JeAllMKa 
6brna p a n s a  Iiynlo, a ynpyrocTb B O A R H ~ I X  napOB cocTannRna 6,l ~ 6 .  

I < ~ K  nloxrjo BMAeTb, H a  PMC. 62 B npenenax o ~ l j o l l r e ~ ~ i i  no 0,5 TOYKII pac- 
IIOJIOXCHLI OAMHaKOBO no OTHOmeHlllO K ~ U C C ~ K T ~ M C ~ ,  YTO RBJIneTCR KOCBeII- 
HMM nOATB~PXAeIlMe~1 ~ ~ U ~ O C T H  I < O ~ # @ N U U ~ ~ T O B  T Y P ~ Y . ~ ~ ~ H T I ~ O C T U  nOTO-  

K a  Tenna M BnarH u ~ O A O ~ M R  npoaune i  TeMnepaTypbl M n;la>r<~loc~u B npu- 
JIefillllKOBOM czloe BO3fiyXa. He6onbman YaCTb OnblTHblX fiallHbIX npll  denu- 
quaax  c o o ~ ~ o m e ~ i ~ i ,  6 6 n b m ~ x  0,5, HaMesaeT Ijel<oTopble p a 3 n u s ~ n  B pexwnle 

T Y ~ ~ Y ~ ~ H T H O C T M  Ann noProKoo Ten.rla M snarll. O n ~ l a ~ t o  w c n o  TaKkrx cnysaeo 
11eBeJIMKO li I-re no3nonne~ yTBepxinaTb   TO c onpeaeneHsocTb1o. 

0 

Ann pacseTa ~ o s r $ @ ~ u ~ e ~ r ~ a  T y p 6 y n e l l ~ ~ o r o  o6aie11a cyulec-rnye-r pRn 
hfeTOAOB, KOTOPble YCAOBHO ;\IOX(HO pa3AenIITb H a  HeCKOJlbI<O rpynn.  nep- 
Ban - paCLleT no MeTOAahl, OCllOnaHMblM Ha I ~ e K O T O p d X ~ ~ e 0 p e T l l Y e C K l 4 X  nono- 
XellllflX 0 pEI3BMTMM T ~ P ~ Y J ~ I ~ T H O C T I I  npM pa3nMYHbIX yCnOBMRX C T ~ ~ T M ( ~ ) M K ~ -  
uljrr a r ~ o c + e p t , ~  c yyeToM IreKo-ropbIx napaMeTpoB, nonysellrlblx sMnllpMYe- 

C K I I  ( x ~ e ~ o n b ~ :  E ~ A ~ I K O  [46, 47, 491, J I a h x ~ ~ a r l a  [187-1891, Tki~oQeena 

[278, 2791, I < O H C T ~ ~ ~ T H I ~ O B ~  [157], R~os.Tena [341], OrHenofi [222]). B T O P ~ R  
rpynna  - pacqeT no MeToaaM, ocI1onaHIlblM 1la nonoxeHMnx TeopIlM ~ O A O ~ I ~ R ,  



P ~ ~ B M T O ~ ~  a K a A e M N K O M  Y O ~ M O ~ O ~ O B ~ I M  M I l C C J l e n O B a T e J I R M U  er0 ~ K O J l b I  
(C)6yxo~, MOHMH [211, 2121, K a s a H c ~ M i i  [128-1321, Moc~axoo [213, 2141 
u np.). T p e ~ b r r  rpynna - M e T o n  o n p e n e n e H u R  K O ~ @ @ N U N ~ H T ~  ' ~ ~ e m a e h  AM@- 
@y3Ml f ,  K a K  M H T e r p a ~ b H ~ i i  X a p a K T e p U C T M K U  Y C J I O B M ~ ~  n e l l e M e U I M B a H M R  B n p U -  
S ~ M H O M  c ; l oe  ~ o s ~ y x a  n y T e M  p e m e s w ~  y p a B I l e H u R  T e n n o B o r o  B a ~ a ~ r c a  [52], 
a T a K x e  cnoco6 n o n y L I e l i t r H  C ~ ~ I M ~ I  ~ y p G y n e 1 1 ~ 1 3 b 1 x  n o T o K o B  -renula 14 unarw, 
K a K  o c T a T o ~ 1 l o r o  w e H a  y p a B H e H m  T e n n o B o r o  6 a n a ~ c a .  Y e ~ s e p ~ a n  rpyn-  
na - onpenenesne K O ~ @ @ H U M ~ I I T ~  s l i e ~ ~ ~ ~ e i i  ~ M @ @ Y ~ N M  no naHHb1h.I H e n o -  
c p e A c T o e l l l j b l x  o n p e n e n e r - i a i i  ~ c n a p e ~ ~ u n - K O I - ~ A ~ H C ~ U M M  no B e n M s m a M  M c n a p e -  
I-INR M r p a n M e H T a M  B J I a X H O C T M  B npM3eMHOh. l  C n O e  B O 3 n y X a  [48, 50, 51, 1561. 

M e ~ o n b ~ ,  y~asaatrbre B n e p B L I x  ABYX rpynnax, p a 3 n n s a l o ~ c ~  M e x n y  co6oii 
n p a K r M q e c K u  no cnoco6y y q e T a  n n M n H M R  ~ e ~ n e p a ~ y p ~ r o i i  C T P ~ T M @ M K ~ U U I I  I I a  
K ~ I H ~ & I ~ T M Y ~ C K M L ?  K O ~ @ @ H U M ~ H T  T Y P ~ J ~ J ~ ~ H T I - I O ~ ~  BR3KOCTM. O l l M  p a s p a b a ~ b l -  

B a J l M C b  n P M M e I l M T e J b H 0  K P a B H N H H b l h f  YCJOBMRM M B OCIIOBHOM AJlR OnMCaHI3R 
p e X M h l a  T Y P ~ Y ~ ~ H T H O C T N  n p M  C B e p X p a B H O B e C H b l X  M ~ ~ ~ ~ ~ ~ J I M V I I ~ I X  C T p a T U -  
@ M K ~ U M R X  n p ~ a e ~ r l o r o  c n o R  ~ o s n y x a .  3 ~ o  o n p e n e n R e T  o T l r o c n T e n L H o  cna6ym 
p a 3 p a 6 0 ~ a H 1 1 0 ~ ~ b  P a C q e T O B  T Y P ~ Y J I ~ H T H ~ I X  nOTOKOB T e n J l a  M B J l a r M  B y C n 0 -  
BNHX n e p e c e Y e H H 0 f i  MeCTIIOCTM, B O ~ M O X H O ~ ~  HeCTaUMOIIaP l~ IOCTM n O J R  B e T p a  
n p M  m y 6 o ~ n x  T e M n e p a T y p H b I X  MHBepCMHX B n p U 3 e M H O M  CJIOe M n p M  IiaJlUYMkf 
H a K n o l l a  n o n c ~ ~ n a ~ o t u e i i  n o s e p x I . i o c T n .  

Y ~ K  n o ~ a 3 ~ 1 ~ a e ~  a ~ a n n 3  nu-repa-rypbr, noc~awen~ioii B o n p o c a M  p a c r l e T a  
~03@@kiuMC!lITa T Y P ~ ~ J ~ H T H O C T M ,  A 0  CMX n O p  H e  C y U e C T B y e T  e n M H O r 0  hiHeIlI35I 
0 H a B e X H O C T M  Pi BePHOCTM MeTOAOB er0 O n p e A e n e I l M R  A a X e  n J 5 I  Y C J I O B M ~  P a B -  
H N H H O ~  MeCTHOCTM. B T O  Xe B p e M R  I I p O ~ e C C b I  T Y P ~ Y J I ~ H T H O C T M  H a  J e A I l k I K a X  
B C M n y  P R A a  nPWYMH CNJlbHO YCJIOXIIRIOTCR,  U n 0 3 T O M Y  p 5 I A ' n O J I y 3 M n U p U ~ e -  
CKUX @ O P M Y ~  K HMM H e  M O X e T  G b r ~ b  n p U M e I l M M .  T ~ K ,  H a n p M M e p ,  B W M p O K O  
H ~ B ~ C T H O ~  @ O P M Y J I ~  T u M o @ ~ ~ B ~  12791 n O n p a B K a  H a  BJlURHMe M M B ~ ~ C M O H H O ~  

c ~ p a ~ u t @ ~ a u u u  ~ o s n y x a  n p u B o n u T  K @ U S N Y ~ C K I . I  I I e p e a n b I i b r M  p e 3 y n b ~ n ~ a k 1 ,  
?aK K a K  K O ~ @ @ I I ~ U ~ H T  T Y P ~ Y J ~ ~ I I T H O C T M  CTaHOBNTCR O T P M U a T e n b H b I M .  

Cpen~~ne 3a nepnon ~a6nmne~ni i  xapa~repncrn~w n p n 3 e ~ ~ o r o  cnon aosnyxa 
no RaHHum rpagneHTHux H ~ ~ J I O J ( ~ H H ~  B p a 3 n n r ~ ~ x  racTax nennnKa HrAH B 1958-1959 rr. 

OCHOBHLI~ O C O ~ ~ H H O C T H  n p U 3 e h l H O r O  C n O R  BO3Aj 'Xa H a  J I e n H U K a X  3 a K J l O -  
Y a I o T C H  B C J I e A y I O U e M :  BO B p e M R  T a R H M R ,  K O T O P O e  B T e P e H M e  nOr lTU B C e r O  
T e n n o r 0  R p e M e H U  r0na H A e T  KPYI'JIOCYTOYHO, H a &  J I ~ A H M K ~ M M  y C T a I i a B f l M -  
B a W T C H  m y 6 0 ~ 1 3 e  MHBepCMU; I ' p anMeHTbI  T e M I I e p a T y p b I  M B J a X I l O C T M  AOCTM- 
r a r o T  6 o n b m k i x  s ~ a ~ e l l n i i  ( ~ a 6 n .  41) .  O ~ ~ e ~ a n n c ~  cnysan,  K o r n a  B cnoe nos- 
A y x a  OT 0,5 AO 2 M P ~ ~ H O C T ~  T e M n e p a T y p  c o c T a B n n n a  o K o n o  4". Cnysaw 
NSOTePMWM 6b1n11 O Y e H b  P W K M  - B C e r O  HeCKOJ lbKO 3a K a X ~ b l i i  n e p M O A  H a -  
6 J I l o ~ e H ~ f i .  

B nepwon T a m w i n  neirrimon T e M n e p a T y p a  M X  n o n e p x r l o c T n  6 ~ 7 1 1 3 ~ ~ 1  H y n l o ,  
~ O ~ T O M ~  r p a n x e I l T  T e h l n e p a T y p b r  nonepxsocni nosnyxa H a  y p o n t i e  2 M onpe- 
A e n H e T c n  ~ e ~ n e p a ~ y p o i i  I r a   TOM ypome. C ~ ~ A H R R  T e M n e p a T y p a  ~ o a ~ y x a  
3a M l O J b - a B r y C T  B p a 3 I I b I e  r O A b I  P a B l l a  5-go, h l a K C M M a J l b H a ~  +20°. E c ~ e -  
CTBeHHO n O 3 T O M y ,  YTO T e h l n e p a T y p H b I e  MHBePCMM A O C T M ~ ~ J I U  Or l eHL 6 0 n ~ u 1 o f i  
my6Pi~b1. n p ~ @ l W I k l  T e M n e p a T y p b I ,  B J I a X H O C T M  U CKOPOCTU B e T p a  OTJIUYaIOT- 
CR O T  ~ ~ R M O . J I M H ~ ~ I ~ ~ I X  n p U M e p H 0  B nOJ IOBMHe C n y Y a e B  (PMC.  63). 

X ~ P ~ K T ~ P H C T I ~ K ~  

d t = 0 , 2 - 2 , 0 °  
At=O,5-2 ,0  
Ae=O.2-2,0 ~6  

1958 r. 

nsblKoBan 
Y B C T ~  

1,23 
O , i 6  
0,16 

Xapa~~epgcrwKa 

A ~ = o , G - 2 , 0 ~ 6  
u,, ~ / c e t c  

20, CM 

1958 r.  

:slsblitoean 
VacTb 

0,09 
2 , 7  
0 , 2 7  

1059 r. 

n s m o ~ a ~  6wplcosan 
~ a c r l r  1 w Y  

2,53 
1,51 
0,55 

1959 r. 

2,40 
1,45 
0,59 

nlbllcouan 
VacTb 

0,33 
3,OO 
0,12 

Qlr~p~lonan 
qacTb 

0,35 
3,10 
0 , 2 9  



Apyroii O C O ~ € ! H I ~ O C T ~ ~ O  R B J I R e T C n  6 0 n b r u a n  M3MeHYUBOCTb hleTe03JleAt \ leHTOB 
3a C p a B l i M T e . l b H 0  KOPOTKMC n P O M e X Y T K U  B p e M e H I 1  ki  no n J l O U a A M  . ' leAliMKa. 

T ~ K ,  3a nepcron n p o n e n e r l l l s l  cepuu r p a n r l e H T l l b r x  ~ a 6 ~ 1 1 0 A e H k i h  B T e s e I i M e  

30 MUH T e M n e p a T y p a  B O 3 A y X a  ) l a  Y p O B H e  2 M MOX<€!T y M e H b U a T b C H . 1 I J I M  )'Be- 
JMYMBaTbCR I i a  I i e C K O n b K O  AeCRTKOB n p O U e H T O B  no C p a B H e H M l O  CO C[ l e f i t l l l h t  

3 f I a Y e H M e M .  

B CBH3Il  C 3TMMM O C O ~ C ! ~ ~ H O C T R M U  n P 0 I l e C C b I  T Y ~ ~ Y J ~ ~ ~ T H O C T M .  p a 3 B U B a I O -  
l1 lMeCn B I Ip&i . leAHHKOBOM C J O e  B O 3 i l y X a  H a  ~ O J I R ~ I ~ O M  Y p a ~ l e ,  H e  B n 0 ~ 7 H e  CO- 

OTBeTCTBYlOT T e M  yCJIOBMn>l ,  A n n  

K O T O ~ ~ I X  ~ 0 3 ~ 0 x e r i  p a c l r e T  no no- 
n y s M n M p u q e c K u M  @opnlynaar E j y n b l -  

KO, I (OHCT~I~TMHOB~,  f l a f i x T h l a H 3 .  

K 0 3 @ @ u u M e H T b l  ~ y p G y s e s - r ~ o c ~ k ~ ,  
p a C C t 1 H T a H N b I e  3TMMU h leTOAaMM,  

O Y e H b  Pa3J IMYaIOTCR,  COCTaBJIRR OT 

300 ao 700 C M ~ - C ~ K ,  n p ~ q e ~ ,  no 
A a H H b I M  ~ a 6 2 I l o ~ e l i k i f i  B OAHH U TOT 

x e  c e a o ~ ,  ux pa3nuswn npw o u e ~ ~ e  
no P a 3 H b I M  C X e M a M  AOCTMTaIOT 

100 O/O. H a u a r e ~ b l l r w e  B e n u z r u H b I  no- 
J l y z l a I o T c R  n p k r  pacse-rax no Q o p ~ y -  
J l e  J l a f i x ~ ~ a r ~ a  (300-400 c+t2. celc) , 
a ~ a w 6 o n b u l ~ e  -no M e T o n y  KOH- 
CTa l iTMHOBa  (600-700 cM2. Celt). 
~ H ~ Y ~ H M H  K O ~ @ @ H ~ F ~ ~ H T O B  no 
~ p e ~ b e h  @ o p ~ y n e  E Y A ~ I K O  1481 H a -  4.5 
x o A n T c n  M e x n y  ~ T I ~ M I I  n p e a e ~ l a h i u .  

C P ~ A H M ~  3a n e p l l 0 ~  ~ a 6 n l o ~ e -  6 7 8 6 7 8 9 10 11 12 10 11 U,M/CBM 

(T )  ~ o s z y x a  n c ~ o p o c ~ w  seTpa (11) s cnoe paccyMTallHble MeTOAaM OT 0 ,TO 2 a ila .?esluiKe MTY o nepwol 
M a H a ,  ~ Y A L I K O ,  I (OHCTBHTIIHOB~,  TaRHHR 

I l p l 1 B e A e l l b l  B ~ a 6 n .  42. P ~ c x o ~ < A ~ -  - 1, a,ry,~a ,959 r.; G- 2, aarycra  1959 r. 
H l J e  ~ ~ C C Y U T ~ H H O ~ ~  CYM.\.lbl T e n n o -  H 

~ ~ a r 0 0 6 3 f e H a  c c y & ~ a i o k  n o T o K o B  

Ten.la 11 unarx, n o n y s e t i a b l x  no p a s l r c c ~ u  a a ~ p a ~  T e n n a  I r a  T a R H u e  u 
p a a l l a u M o H H o r o  6 a n a ~ c a ,  M o x e T  A o c T u r a T b  6onbmux 3 1 i a ~ e ~ ~ i i .  I l p u  
p 2 C Y e T a X  no h l e T 0 A y  f l a h x ~ ~ a ~ a  C y M M a  TYP~YJ€!HTH~~X 110TOKOB O K a 3 b l -  

B a e T c n  I r u x e  ~ e i i c ~ o a ~ e n b l i o f i  ria 46-26O/0. Ha 6-19°/0 3a1rnxce~~,r T a K x e  

B e n w r l l l l b 1  ? e n n o o 6 h l e 1 r a  w B J I ~ ~ O O ~ M ~ H ~ ,  p a c c l r u - r a t l l i b i c  no ~ p c ~ b e ~ ~ y  cno- 
co6y ~ Y A M K O .  3 r i a ~ e 1 1 ~ n  IIOTOKOB T e n n a  13 snaru, p a c c q u T a a l 1 b I e  no aoparyne 
I ( O H C ? ~ F I T U I ~ O L ~ ,  A a l O T  o u r u 6 1 c y  O T  1 A 0  70°/0. 

I43 n p o B e n e H 1 I o r o  a11an113a BMAIIO, YTO u Y C . ~ ~ O U M R X  n o . ~ n p t l o - y p a , l b c 1 < m  

J l e i lHMKOB n O u l b 3 0 B a T b C ~  hl€!TORaMU ~ Y A ~ I K O ,  f l a f i x ~ h l a l l a ,  ~ O ~ I C T ~ ~ ~ T ~ ~ H O B ~  
J.ln 0 n p e A e . l e H k I R  K O ~ @ ~ ) N U M ~ H T ~  T Y ~ ~ Y ~ ~ H T I ~ O C T H  H ~ U . ~ J ~ ~ C O O ~ [ ) ~ ~ H O  M 3 - 3 a  

6 0 J ' l b ~ M ~  O U I ~ ~ O K ,  COA€?P)KaUIMXCR AaXe B C p e A l I l l X  BbI l3OAaX B CM.ly H e n o -  

y t le - ra  o n n c a s r l b l x  n b l r u e  o c o 6 e 1 l t 1 o c ~ e t i  npwneneoro c n o ~  nosnyxa. M e r o ~  
T e n ~ l O B O r 0  6a.larrca o.r:rusae?.cn OT o n u c a r i l i t l x  s b l u e  c n o c o 6 o ~  pacse-ra u 
n O J O ~ t < N . T e . ? b I i y I O  CTOPOIIY, T a K  K a K  011 I-Ie C B R 3 a f I  C I ~ ~ O ~ X O ~ ~ N ~ I O C T ~ I O  C X e M a -  

T M ~ ~ U H H  n p o u e c c o B  T ~ ~ ~ ~ J I ~ H T H O C T U .  T y p 6 y . r l e 1 l ~ 1 1 ~ 1 e  ~ O ~ O K M  T e n n a  11 s n a r l 1  

B c y M M e  M O ~ Y T  ~ L I T L  o n p e A e n e H b 1  u3 y p a B t i e r 1 w R  T e n n o n o r o  6 a n a l i c a  (IV.l) 
K a K  O C T ~ T O Y H ~ I ~ ~  YJIeH. ~ P M  3 T O M  B ypaBH€!Hkl&i M O X H O  n p e H e 6 p C ? Y l >  xt 14 C, 
T a K  K a K  3 H a 9 e I i N 5 I  K a X A O r O  U 3  Hl lX  COCTaBJIRlOT l i e  6 o n b m e  5% OT A - C y h l -  

M ~ I  a a ~ p a ~  T e n n a  H a  T a m m e  - u u h t e r o T  pa3nus1ibre ~ I I ~ K M .  J.nn n e p M o n o u  

B p e h l e H M  6 o n b m e  I ~ ~ C K O J I L K M X  ~Iiefi TOYHOCTb O n P e A e , l C H I I R  A 11 B C p a B H I I -  

T e n b H O  BbICOKaSI. ~ O ~ T O M Y  3 T O T  M e T O A  RUJlReTCff KOI ITPOJ lb I ib lh l  A n R  O U e H K l l  

P a C Y e T O B  T y p 6 y J l e l i ~ H b l ~  nOTOKOB T e n d l a  M B.rlarH pa3J l11 t l l l b lMU c n o c o 6 a h l w .  



C p a e ~ e ~ n e  cpentitix 3a nepnon H ~ ~ J I I O ~ ~ H H ~ ~  Ha a e n ~ n ~ e  MrAH eeawltnH T Y P ~ Y J I ~ H T H O T O  
nOTOKa P' H LE',  B K U A / C . U ~ .  CymfClZ, PaCCltMTaHHMX pa3JIWltHMMW MeTOnaMn 

c P+LE=80 A-B, KaK ocTa.rosH,oro ltneHa ypaeHeHna Tenaoeoro 6ana~ca 

Pasnenb~ioe  onpeneneHire ~ y p 6 y n e ~ ~ l r o r o  Tenno- M onarooG~er-ra i\.ro>r<er 
6 h l ~ b  cAe.laHo no 3 1 i a s e ~ ~ 1 o  x o 3 @ @ u u ~ e t 1 ~ a  u ~ e m ~ e f i  A M @ ( ~ ) Y ~ M M  1.1 rpanIie1l- 

Tahr TeMnepaTypbl M n . ~ a > ~ < ~ i o c ~ ~ i  ~ o s n y x a .  MIlTerpMpyR ( I V . l l )  M (IV.12),  

noAcTaBnnn no~iyrlerrrioe Bbrpaxelrl.re B (IV.1) 11 peuan  ero O T I - I O C M T ~ ~ ~ I - ~ O  
K O ~ + @ M U M ~ H T ~  nliern~ieh AM@@YBMM (D) ,  nonyqaeM cne,lyrouee nbrpaxelille 

n n n  D ( B  c ~ l c e t c ) :  

~ O B  

1958 

1959 

D .- B -  A' 
0,029 (0,58 At $- Ae) ' 

(IV. 13). 

X ~ ~ ~ K T C ~ ~ I C T U K H  

P ' 
L E' 

P' +- LE' 
(80A - B) - (P' -L L E ' )  

80A - B , 103, ?6 

P ' 
L E' 

P' 3- LE' 
(80x4-B) - (P1+ LE ' )  

80A - B .loo, ?/, 

We BeJIMYMlla 0,029 - K O ~ @ @ M U U ~ H T  npOnO~UMOI~a.~bHOCTIi; BeJklYMHa 
0,58 - K O ~ @ ( ~ ) M U M ~ I I T ,  nonyqaehlblfi nocne-nepexona OT yne.lbr{or"r una>r<HocTu 
K ~ ~ C O J I O T H O ~  C yYeT0h.I cpentlero 3a nepuon ~ a 6 ~ 1 1 0 j l e ~ ~ h  ,QaBJeHklR 900 ~ 1 6 ;  
At - C p ~ , & H e C y T O ~ I l l a R  Pa3HOCTb TeMnepaTyPbl nOBel>XIIOCTM TalOluerO 3eAflkf- 
Ka M ~ o s n y x a  H a  ypoBlie 2 M ;  Ae - cpenHecyTolr1iaR pasriocrb a6cozllo~llo8 

B,Jla>KliOCTM Iia YpOBlIe 2 M M Iia Y p O B H e  IlOBepXHOCTM .leAHMKa, p a ~ l l o n  

BO Bpehln TaRIlUR 6,1 ~ 6 .  
B YCJlOBHRX JIenHMKOB ~ o J ~ ~ H o ~ o  YpaJla B03MO>KIiOCTb npMhletleHMn Me- 

Tona TennoBoro 6ana1rca 0 6 y c n o s n ~ ~ a e ~ c n  npe>Kne Bcero TeM, YTO ~ y p 6 y -  
n e ~ ~ t ~ b ~ f i  noToK Tenna n Teqellue nepMoAa *raRIiMn rranpannelj K noncTMnaIo- 
Uefi nOBepXIlOCTki. T y p 6 y ~ l e ~ ~ ~ b l i i  nOTOK ~,lar11 TaKXe 0T:IMYaeTCn Y C T O ~ ~ L ~ M -  
BOCTbIO N, K a K  IIPaBM,lO, H e  MeHneT 3HaKa B TeYeHMe CYTOK. I < O I ~ A ~ H C ~ U W R .  
CMeI-IReTCR MCnapeIiMeM npit M3MeHeHMM TMna nOrOAL1, O ~ Y C Z I O B ~ ~ H I ~ O ~ O  M3- 

AleHellMRMM C U ~ I O ~ T U Y ~ C K O ~  CMTYaUWM. 
B CBR3U CO 3llaYUTeJbHOCTblO KO.qI.iLleCTBa Tenna, BHOClih.lOr0 ~ y p 6 y ~ e t l T -  

H ~ I M M  noToKaMu B 0 6 u ~ e  s a ~ p a ~ b ~  Ha T a n m e ,  ypaBlieiiuR, no ~o~opblh .1  38- 

Tehl paCCYMTb1BaIOTCR ~yp6yJIeHTHble nOTOKM, MhleIOT ~Jlenyl~LUMfi BMA: 

P = 0,017 DAt l ca~ /cn t~  . cymlcu; (IV. 14) 

M e r o a  

Kolic~alc- P+LE=. nailxrna~lr / ijyrr~o 1 1 =80A-U 

LE - 0,029QAe tcan/cnt2 cyrntcu. (IV. 15). 
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q U H a M  K O ~ @ @ M U N ~ H T ~  B H ~ U I H ~ ~ ~  A U @ @ Y ~ N M ,  P a C C ~ I i T L I B a e M b l M  n o  C p e A H C -  
C ~ T O ~ H I , I ~ I  r p a A M e H ' r a M .  P a a ~ l o c ~ b  B-A, sxonnuan  B sucnu-re~lb y p a s l i e -  
HMR AJIR O n p e A e J I e H H 5 l  D, A O C T a T O ~ I f O  B e J I I l K a  U I I j leBOCXOAUT o m a 6 ~ 1 4  H 3 M e -  

~ ; e H M f i .  

O i l H a K 0  C C O K p a 4 e l i M e h l  n e p M O A a  ~ a 6 n H A e H k i i i  O T H O C U T e ~ b H b l e  0 ~ 1 ? 6 1 < l i  

B O 3 p a C T a I O T  U K O ~ @ @ I I U U ~ H T  ~ H e u l H e f i  A U @ @ Y ~ M M  MOX<eT n p l l 0 6 p e T a T b  OT- 

p M u a T e n b H o e  s H a q e l I M e ,  s ~ o  n u r u e H o  @ ~ ~ s u q e c ~ o r o  c M b r c n a .  T ~ K M ~  p e 3 y . q ~ -  
Ti iTLl  Y a C T O  n O J I y q a I O T C H  npll BblYMCJleHHU CYTOYHblX 3 H a Y e H U G  T Y ~ G ~ J ~ ~ H T -  

HLlX nOTOKOB n p M  p a A M a U U O I l H O M  T U n e  T a n H U H ,  K O r A a  p a 3 H O C T b  B-A M a n a ,  

Pi An51 n e P M O A O B  B p e M e H U  M e H b M e  CYTOK n p U  n 1 0 6 o ~  T u n e  nOrOJl , l .  
O c l f 0 1 3 H a n  O U M ~ K ~  B 0 3 H M K a e T  n p U  O n p e A e J l e H M M  A -CYMMLI 3 8 T p a T  

T e n n a  H a  T a H H U e .  E c n ~  c T a H n a H n e  ~ 3 ~ 1 e p ~ e ~ c n  no p e i i u a ~ ,  TO A. ln  onpeae- 
; l e l lMn  A 3a 1-3 CYTOK U M€X4bMe n O M l l M O  TOJIUl.llHb1 C T a R B L U e r O  CJlOR .TbAa 

c n e n y e T  3 ~ a ~ b  06%€!MHblfi B e c  3~01-o n b A a  M ero B n a r o c o n e p m a H u e ,  a T a l o l < e  

H H y T p M J I e A H O e  T a R H l l e  n O A  A ~ ~ ~ C T B H ~ M  n p O ~ U l < a 1 0 ~ e ~  P a A U a u L I I I ,  I<O'POpaH 
p e f i l t a ~ k i  H e  @ M K C U P ~ ~ T C H  ( C M ,  p a 3 A e J l  < < ~ P O H M K H O B ~ H M ~  C O J I I ~ ~ ~ H O ~ ~  P a X M a -  

IIUM B J I eA) ) ) .  ~ O ~ T O M Y  6onee n p a B U n b H 0  N 3 M e P R T L  C T a M B a H I l e  n 0  CTOliY CO 

C T O K O B O ~ ~  n J l O U a A K M ,  K O T O P ~ ~ ~ ~  0 6 p a 3 y e ~ c ~  B p e 3 y J l b T a T e  n O B e p X H O C T H O r 0  

T a n H m  M T a R H U R  BHYTPM H ~ K O T O P O ~ O  B e p x H e r o  c n o R  n e n H l 3 K a .  I l p a l < ~ r ~ q e -  
CKM, OAHaKO,  O Y e H b  T P y A t l O  IlOCTOHI.IH0 I I O A A e P X U B a T L  CTOKOBble  n.!lOUlaAKli 

E T a l < O M  COCTOHHUM, ~ T O G ~ I  CTOK n O J H O C T b 1 0  COOTBeTCTBOBaJl  C T a U B a H U 1 0 .  

no 3~0fi nPNZIMHe  B03MOX<HOCTM O n p e A e J l e H U R  I < o ~ @ @ N ~ u ~ H T ~  I 3 ~ e I l l l l e f i  J M @ -  
@ Y ~ M M  O ~ P a H M 9 U B a I O T C H ,  U M e T O A  T e n J I O B O r O  6 a n a ~ c a  H e  MO>l<eT ~ M T L  mk1- 

P O K O  n P N M e H M M b l M  P a C l l e T l i L I M  MeTOAOM.  
T u a ~ e J l b H b l e  H ~ ~ J I O A ~ H U H  H a  CTOKOUbIX n J t O U l a A K a X  I l a  J I eAHMKe MI'S; 

n p o u 3 ~ o n ~ n ~ c b  c u e n b r o  p a c s e T a  c y T o q r t b r x  s a ~ p a ~  T e n n a  H a  T a n H M e  B ypan- 
I f e H U l l  (IV.1) Pi yCTaIfOBu7eHMH 3i lBUCUMOCTU K O ~ @ ~ ) W U M ~ H T ~  B H e L I i ~ e f i  AM@- 

(fiy3UM OT M ~ T e O P O J l O ~ M ~ ~ C K I l X  YcLIoBU~~ .  Ta~<an  3aUl lCMMOCTb  n03BOJ'II.I.la 6 b 1  

B K ~ I < O ~ ~ - T O  M e p e  nonoii~u K B O I l p O C y  n p O r H O 3 a  @ O H O B O ~ O  CTaMBaHMR ' H a  f i e&-  

H u u a x  110 3 a j l a ~ 1 1 0 ~ y  n p o r ~ 0 3 y  M e T e o p o n o r u q e c K u x  Y C J I O B M ~ ~ .  
A .  r. Bpofi~o 1451 Y C T a H a B J I M B a e T  ~ O A O ~ H Y I ~  3aBMCMMOCTb,  B b l P a X ( a I 0 -  

u p l o c n .  u C B R ~ I ~  K O ~ @ Q M U M ~ H T ~  ~ l l e m ~ r e f i  A M ( ~ ) @ Y ~ U U  c n a p a M e T p o M  yc~of i -  
qMBOCTM At/u2 A n n  Y C . ~ O B H ~ ~  O G ~ I ~ H O C  ~ O A C T N J I ~ H U ~ ~ ~  nOBePXl IOCTI i  I i  

C B ~ ~ X ~ ~ B H O B ~ C H O ~ ~  C T ~ ~ T I ~ ( ~ ) M K ~ ~ U M  a T ~ O c @ e p b l .  K ~ K  C J I e A y e T  M3 B b l p a X e -  

Ha  n e n H m a x  l l o n n p ~ o r o  Y p a . ~ a  B nepuon T a R H m  n p l i M e p i l o  B n o n o n l l -  

H e  C J l y s a e B  p a 3 B U B a I O T C f l  T a K U e  J'CJIOBUH, n p c i  KOTOPbIX NlIBepCU5l  A O C T a T O q -  

ao r.r1y601<a, a C K O P O C T ~  n e T p a  .~eGonburan M ,  c n e n o B a T e n b s o ,  no 6 p o f i ~ 0 ,  
nonxao npoucxonwrb n o n H o e  s a ~ y x a ~ ~ ~ e  ~ y p G y n e ~ ~ ~ o r o  nepe;Merul . iBalH1+R.  

~ T M  YCJIOBMR D O 3 H l l K ~ I O T  n p U  pa3 l fOcTI . I  T e M n e p a T y p b I  A 0  -1,3" 1i C K o p o c -  

T M  B e T p a  M e H L r u e  p a ~ 1 3 o R  3 M / C ~ , K  npu  p a c c M a T p I l n a e h l M x  y p o o H n x .  

B O C T a n L H b l X  cnysanx CKOpOCTL B e T p a  6 o n b r u e  3 M / C ~ K  M, C J e A O B a T e J l L H O ,  

AaXe n p M  m y 6 o ~ ~ x  n l l B e p c H H x  A O J I X e l I  npOUCXOAUTl,  T Y P ~ Y J ~ ~ H T H ~ I ~ ~  O ~ M ~ H .  
~ ~ I B M C M ~ ~ ~ O C T ~  K O ~ @ @ E I ~ C I ~ ~ . I T ~  B H e u l ~ e f i  & U @ $ Y ~ N N  O T  I I a p a h l e T p a  ~ C T O ~ ~ H B O C -  
TI1 H a  J I eAHMKe MTS; B n e p M 0 A  eI'0 T a H H M R  ~ 3 0 6 p a x e ~ a  H a  PMC. 64. I<a>t<nan 
Tows H a  no .qe  r p a + ~ ~ a  x a p a ~ ~ e p u 3 y e ~  c p e n H e c y T o s H o e  s ~ a s e ~ u e  AU u Aflu;, 
n p u q e M  K O ~ @ @ M I U ~ ~ ~ ~ T  B I J ~ U I H ~ ~ I  AM@@YSMU O n p e A e n R e T c R  no c y ~ o s ~ b r h r  



~ i o k  c x e ~ a ~ m a u s ~  npouecco~ T ~ P ~ ~ J I ~ H T H O C T M  B n p u 3 e h 1 1 1 0 ~  cnoe ~ o s n y x a ,  
R B n R e T C R  M e T O A  BeCOBbIX M c I I a p P i T e J l e f i .   TOT hIeTOA UII lPOKO IIpUhle l15IeTCR 
B T ~ ~ J I o ~ ~ J I ~ H c o B ~ ~ x  MCCJIenOBatIMRX K a K  A.ln n O J I y q e H M R  HeI lOCpeACTBeI3110 
M 3 h I e p e H H b I X  BeJIWqUH M C n a p e I I N R  MJIU KOlI,QeIlCauMM, T a K  M A.Tn n J J O B e p K H  P a C -  
YeTOB,  OCHOBaHHblX  H a  T e O p e T M q e C K M X  C O O ~ ~ ~ ~ > K ~ H M R X  ( 6 y ~ b 1 ~ 0 ,  K O H C T ~ H T M -  
HOB I1 AP.).  O n p e ~ e J l e H N e  M C n a p e H U H - K O H A e H C a U W  B yCJlOBMRX c l l e X H 0 f i  MJIU 
~ ~ e n o ~ o i i  nonc~snamurefi n o s e p x H o c T M  M c n a p M T e m ; M M  m e e T  TO npew~yme- 
CTBO, ']TO n p M  s T o a 1  M e r o n e  H e  CTOJI~, c y u e c T s e H H o  ~ a p y r u e ~ r ~ e  ~ n a r o 0 6 h l e s a  
M e X n y  o6pa3uo~  J b A a  ki 0 ~ p y X a 1 0 l 4 e 8  cpenor'r. B T O  Xe B p e M R  BO3HllKa(!T 
P R n  T P Y A H O C T ~ ~ ~ ,  O ~ ~ C ~ O B J I U B ~ ~ ~ U X  N ~ O ~ X O ~ U ~ I O C T ~  O C O ~ O U  TUlaTe.lblLOCTM 
B I I P O B e A e H U U  W 3 ~ e p e ~ k i f i .  npki 6 o n b l l r o f i  MHTeIICWBlIOCTM T a R H M R  H a  A ? n H H -  
K a x  Ypana B H c n a p m e n f i x ,  s a r p y x e r r ~ b r x  M o l I o n w r a a r n  " ? b a a ,  o l i e r i b  6r1c~po 
IlORBJIHeTCR B O n a  M o 6 p a 3 y e ~ c ~  B03AYLUHOe n P O C T P a l l C T B 0  M e X A y  MOH0,lM- 
T O N  14 C T e H K a M M  MClTapMTeJIR [194]. 

B ~ . T A Y M H ~  ~ c n a p e ~ u ~ - ~ c o ~ n e ~ c a s ~ ~ ,  ecncr B ucnapmede M M e e T c n  B o a a ,  
O K a 3 b l B a e T C H  HMiKe  A ~ ~ ~ C T B U T ~ Z ~ E H O ~ ~ ,  T a K  I < a K  T p a A M e H T  BJIa iKHOCTN B O A a  - 
R03AYX, 0 n p e ~ e J I ~ l O I 4 M f i  n O T O K  B J I a r M ,  MeHbLl l e ,  YeM r p a A l 4 C H T  B J a > K H O C T I i  
J J e A  - BO3AyX.  0 6 p a s o s a ~ u e  B03i l .yUJHOrO I l p O C T p a H C T B a  M e X A y  C T e H K a h l l l  

H C n a p H T e J I R  M MOHOJIMTOM I l P I i B O n M T  K TOMY, 4 T O  BO ~ n a r o o 6 ~ e l l e  J"4aCT. 
RYK)T H e  T o f i b K O  n O B e P X H O C T b  MOHOJIIITa,  HO, 4 a C T M Y H 0 ,  W er0 CTeHKM. Onpe- 
A e J I M T b  3 T Y  A O ~ B B O Y H Y I O  n J I O l 4 a n b  I I p a K T M Y e C K U  H e B 0 3 M O X H 0 ,  M 351 I iC I l a -  
p5!IOrrlylo n p M H M M a e T C H  T O n b K O  I ' O p M 3 0 H T a J I b H a R  n O B e p X H O C T b .  B CBR3II  C 
BTI . I~ I  n o n y y a e M a n  B e n M Y M l i a  o.~arooGnresa o ~ a 3 6 r ~ a e ~ c ~  B w m e  U ~ G C T B N -  
~ e J I b H 0 f i .  

C o n o c ~ a s n e i m e  R ~ M ~ ~ ~ H H ~ I X  BC~IMYMII  u c n a p e H k i n  c B b l s a c n e H M R h l l i  no 
M e - r o a y  T e n n o n o r 0  6 a n a ~ c a  n o ~ a a a n o  B ~ I C O K M ~ ~  K O ~ @ @ U U M ~ H T  K O P ~ ~ J ~ R U I I W ,  
j l a ~ 1 1 b l f i  0,94. C p e ~ ~ k i f i  K O ~ ~ I @ M ~ I I ~ H T  B ~ e u l ~ e f i  A H ~ ' $ Y ~ M M ,  B b ~ q M ~ J I e l l l l b ~ f i  

no ~ l s ~ e p e r l ~ o ~ y  M c n a p e H M r o ,  p a n e l i  11,OO cfi lceu. I < O ~ @ @ A U N ~ N T ~ I  I < o p p e -  
Z n u U M  hfe>r<,Qy 3 ~ 0 2  B ~ ~ ~ U Y M H O ~ ' ~  M CPe&IIkIhI K O S ' $ @ M ~ M ~ H T O M  BHCUIRC!~~  AH@- 
Q Y ~ M M ,  I < O T O P ~ I ~ ~  O n p e n e n e H  no M e T o a y  T e n n o B o r o  G a J I a ~ c a  u s ~ n ~ p ~ r ~ e c r < o i i  
3aBIICMMOCTbH3,  P a B H b I  COOTBeTCTBeHI40  0,85 I4 0,90. 

C ) h l M a M  PaANaRMOHHOI 'O  G a n a ~ c a ,  CYTOqHOll ly  CTOKY CO C T O K O B O ~ ~  nJIOQaAKM 
M CpeJIHMM 38 CYTKN r p a A M e H T a M  ~ e M n e p a ~ y p b 1  M BJ IaXHOCTM.  K a K  M O X H O  
E M A e T b  U 3  PMC. 64, I l p O U e C C b I  T ~ P ~ Y . ~ ~ ~ H T H O C T I I  B YCJIOBMRX I I ~ M J T ~ ~ H M K o B o ~ ~  
MMBePCMM C J I O X H e e ,  t l eM O n M C a H H b I e  A. r. 6p0hn0. TOYKU H a  r p a @ N K e  HMeIOT 
3 1 1 a Y M ~ e J I b l i b 1 ~  pasbpoc, M H e J I b 3 R  rOBOJ3MTb 0 HaJIN'IMU Y ~ T K O ~ " ~  3aBMCMhlOCTH 

M H T ~ H C M B ~ I O C T N  nepe iL re r r rMBaHMsi  OT ycnon~ii  C T ~ ~ T H @ I I K ~ U U H .  

D n o  A a H H b l M  ~a6~11one11~fi H a  

4014- 

o,on 
qa10 

0,008 

4 006 

4004- 

0,002- 

' O - o ~  

n e a k ~ n ~ e  MTY 6b1na c n e n a ~ a  no- 
- I l b l T K a  YCTaHOBMTb 3 a B N C N M O C T b  

• K O ~ @ @ I ? U H ~ H T ~  B ~ l e l U ~ e f i  A N @ @ Y ~ M N  
- . . O T  CKOPOCTN B e T p a  I l a  B l l C O T e  2 At 
- . 

'I. 
( P N C .  65). I j a J I M Y M e  n O C T a T O Y H 0  

' 0 m e .  -0 .* ~ ~ T K O G  3aBMCUhIOCTM I l 0 3 B O J l R e T  
Y T B e p X n a T b ,  s T 0  n p M  CKOPOCTRX . 1 

0 
B e T p a ,  npeBbI iJ . I i3 lOUMX 3 N / C ~ K ,  KO- 

O 02 ~ @ @ W U N ~ H T  B H C U ~ H ~ ~ ~  A N @ @ Y ~ M U  
O , O  I I I I i \ l O X e T  6 b 1 ~ b  11a f ineH  no Y p a B H e H M m  
-0,l -0,Z -43 -Of/ -0,5 *" D = 0,3 u, c~ lce tc .  (IV. 16) 

Y 
P I I C .  64. ~ ~ O U C U ~ ~ O C T ~ ,  K O ~ @ @ U U I I ~ H T ~  C p e ~ l ~ n ~  o m u 6 ~ a  o n p e n e n e ~ ~ ~  no 
D H C U H ~ ~  f i n @ @ p s l l ~ r  (D) OT 3 h l n r l p n -  3TOLlY y p a B I l e H N I 0  P a B H a  20°/0, M a K -  

~ O , , - ~ D O -  C U M a t r b H a R  - 40°/0. 
YCCKOI-o w i c J l a  P w u a p ~ c o l l a  - 4 H P Y ~ U M  C ~ O C O ~ O M ,  n 0 3 B O J I R 1 0 -  



no H3Mepe l . IHbIM BeJICiYUNaM M C n a p e H N R  H K O H A e H C a U H U  U A a H H b I h l  rpa- 
A H e H T H b I X  H ~ ~ ; ~ I o A ( % H N ~ ~  6 b r n a  n O J l y Y e H a  3 M n u p H Y e ~ K ' a R  3 a B U C H h l O C T b  UHTeH-  
CMBHOCTN H C n a p e H N R  O T  ~ e h 1 n e p a ~ ) ' p H o f i  C T P ~ T M @ U K ~ U M U ,  r p a A U e H T a  B J I a X -  
HOCTH B O 3 A y X a  L4 CKOPOCTA B e T p a  

QOZ9D 
E =  0 lo-- 0,8l (e,  - e2) u2, o,ro - 

At 1 ( 1  sz 
(IV.17) 

me E - NllTeHCMBllOCTb M C n a p e H U R -  
KOHAel ICaUUM,  M M / C Y T K U ;  At - pas- 
H O C T ~  T e M n e p a T y p b r  n o n e p x r 1 o c T I . I  (BO 40s- 
B p e > l H  T a R H U R  P a B F I a R  1 l y n l 0 )  U T e h i -  
n e p a T y p b r  noanyxa H a  y p o B l I e  2 M ;  
U 2  - CKOPOCTb  B e T p a  H a  Y p O B H e  2 M i  
EO - ynpyrocm B o n n H b r x  n a p o B  npu  
H y i l e ,  p a B H a R  6,1 ~ 6 ;  e2 - ~ ~ C O . ? I O T -  
H a H  B J I a X H O C T b  H a  Y p O B H e  2 M .  Haw- 2 4 6 8 1 0 1 2  
~ e 1 1 b m N f i  pas6poc 3 K C n e p N M e H T a n b -  U, M/C8K 

l IbIX TOYeK no OTHOLlIeHUIo K ~ p u n o f i ,  P N C .  65. 3 a E l l i C ~ h t O ~ ~ l  ~ 0 3 @ @ l i ~ l i e l { ~ a  BHeUI-  

~ b l p a > t t a K ) m e f i  3 T Y  3aBNCMMOCTb ,  6 b l n  lieR OT cKopocTw BeTpa ( u )  
n o n y s e H  c B B e A e H a e M  n a p a M e T p a  yc- I r a  n e n r r a l t e  MTY I r a  y p o n l r e  2 M 

~ ~ f i ~ ~ ~ ~ ~ ~ ~ ~ .  3T0 HaXOAHTCR COOTBeT- 1 - no C P O P I I ~  n aHI Im,  2 - no ocpenrlolllbru 
naHlluru 

CTBNN C T e h l  Q ~ K T O M ,  9 T O  n O g T U  B no- 
. r l oBuHe  c n y s a e B  CKOPOCTL B e T p a  H a  

y l J o n H e  2 w M e H b l r r e  3 w / c e ~ ,  n p u - ~ c o ~ o p o i i  H a  npoueccbr T e n n o -  II snaro- 
0 6 n a e H a  B n H R e T  C T ~ ~ T ~ ~ H K ~ U H R  n p N 3 e M l l O r O  C n O R  1 3 0 3 A y X a .  

B p a C l r e T a X  no M e T O A y  06yxosa - M O H M H ~  - I < ~ ~ ~ H c K o ~ o  C Y W e C T B e H -  
H ~ I W  n B n n e T c n  n p a B N n b H o e  o n p e n e n e H u e  n a p a M e T p a  m e p o x o s a T o c T u  n p n f  
6 e 3 p a 3 n ~ s ~ o i i  c ~ p a ~ u @ u ~ a u u ~  Zo. Ha n e n H u K a x  Ypana c n y s a M  wso~ep~a r r  
O Y e H b  P e A K U ,  n 0 3 T O M Y  KOJINYeCTBO A a H H b I X ,  BXOAZIWMX B O C p e A H e H l d e  np0-  
@ring B e T p a ,  H e s e n u K o .    TO C H u x a e T  T O ~ H O C T ~  O n p e A e n e H u R  n a p a n f e T p a  rue- 
p o x o s a T o c T u .  r e o ~ e ~ p ~ s e c ~ u e  c ~ o f i c ~ ~ a  n o n e p x r t o c r u  n e n H w K o B  B nepuoa 
~ ~ J I R U N N  M3MeHRIOTCR C N3MeNeHM5IMM n O r O A b l  U P a A k i a U P i O H l l O r O  P e X M h I a .  

CBR3H C 3TMM B 0 3 h I O X H O C T U  O n p e A e J I e H N R  Z AJIR O A H O ~ O A H O R  I lOBepXHOCTI l  
e l s e  6 0 n 2 3 l r r e  C O K P a U a I O T C R .  Bo061ue n a p a M e T p  U e p O X O B a T O C T H  C H ~ X H O ~ ~  U 
.rleAFiHofi n O B e p X H O C T H  HeBeJlMK.  Ha J l e A H k i K a X  YpaJla OH p a B e H  B C p e A I l e h l  
0,12-0,17 U 0,5-0,05 C M  ( B  K p a f i ~ F i x  ~ J I y Y a f i x ) .  n p ~  T a K U X  MaJ Ib IX  3HaZIe -  
HI InX  n a p a h i e T p a  U e p O X O B a T O C T H  O U R ~ K N  B e r O  O n p e A e n e N M N  B e A Y T  K 6 0 n b -  
~ r i ~  o m w 6 ~ a h i  B p a c s e T a x  cp, u cp,. T ~ K ,  n p u  N ~ M ~ H ~ H M N  T e n i n e p a T y p M  nos- 
nyxa H a  B u c o T e  OT 0,5 AO 2 M ~a lo npu C K O ~ O C T M  B e T p a  3 ~ l c e t c  w ruepoxo- 
B a T O C T N  OT 0,5 A 0  0,05 CM B e w l I I Y N I l a  ~ e n J I 0 0 6 ~ e H a  M3Mel IHeTCR OT 0,14 A 0  
0,09 t c a n / c ~ ~ . ~ u i l ,  T. e. H a  3S0/,. 

P ~ C X O X A ~ H ~ I H  paCCYUTRHll .bIX CpE'AHHX 3a n e p M O A  H a 6 ~ 1 1 o n e H H f i  C y T O s H b I X  
C ~ M M  T e n n o -  w ~ n a r o o 6 ~ e ~ a  c' p a s H o c T b I o ,  n o n y q e ~ ~ o f i  u s  y p a B H e H u n  T e n -  
J l o n c ; r o  G a . r l a ~ c a ,  I-~e n p e B b l m a t o T  14%.  O A I I ~ K O  n e p s b r e  Aria M e r o A a  H e  M O ~ T  
6 b l ~ b  P a C Y e T H b l M U  U 3 - 3 a  T P Y A H O C T ~ ~ ~  O n p e A e J I e H N R  CYMMb1 3 a T p a T  T e n J I a  H a  
T a R H U e .  

M ~ T O A  I ( a a a l 1 c ~ o r o  - M O H I I H ~  R B n R e T C R  O s e R b  T p y n O e h I K H M ,  HO OH 

n a e T  n p u e M n e M y r o  T O Y H O C T ~  p a c Y e T a  ( ~ a 6 n .  43). 
A ~ a n u s  p a 3 J I k i Y H M X  MeTOAOB n O K a 3 b l B a e T ,  s T O  B YCJIOBNnX JIeAHHKOL3 

'Ypana ~ a u 6 o n e e  n p O C T 0  u ~ o s H 0  C Y M M a  T Y P ~ ~ J I ~ H T H ~ ~ X  C O C T a B J l R l O U U X  T e n -  
J lOBOrO 6 a n a ~ c a  M O X e T  ~ I J T ~  O n p e A e J I e H a  no p a 3 H O C T M  C y M M a P H b I X  3 a T p a f '  
T e n n a  ria T a n H u e  u p a ~ ~ ~ a u s ~ o ~ r ~ o r o  6 a n a ~ c a .  Onpenene~ue cpeksnx cy- 
T 0 9 H b I X  CYMM T Y P ~ Y J I ~ I I T H ~ I X  nOTOI<OB T e n J I a  OTAeJ IbHO OT n O T O K a  B n a r U  MO- 
x e T  6 b r ~ b  c A e n a N o  u3 C n e A y r o u u x  co06paxe~ui i .  B e n l l s u ~ a  B J I ~ ~ o o ~ M ~ H ~ ,  
O n p e A e J I e H H a H  p a 3 H b I M A  M e T O A a M I l ,  p a 3 J I M Y a e T C R  A 0  60°/o. B T O  Xe B p e M R  
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Cpe~nwe BeJIHrHHbI ~ y p 6 y a e ~ ~ ~ o r o  noToKa Tenna P' w enarti LE' (B ~ ; a ~ z / c . u ~ . c y m ~ u )  
Ha reAnnice MrY, paccswratinue no MeToRy Tennoeoro 6aranca, 

no AaHHblM BeCOBMX ~cnapw~enefi W no MeTony K ~ ~ ~ H c K o ~ o - M O H U H ~  

O H a  n O C T O R H H 0  C OCTaBJ IReT  20-30°/0 OT B e n U Y U H b I  CYMMM T e n n o -  13 B n a r O -  
0 6 M e H a ,  ~ O J I ~ Y ~ H H O ~ ~  no B C e M  P a C C M O T P e H H b I M  M e T O n a M  P a C Y e T a .  ~ O ~ T O M Y  

M O X H O  C Y U T a T b ,  YTO B C p e A H e M  38 ~ J I k i ~ e J I b ~ b l l ?  n e p U O A  n 0 J R  KOHll.eHCaUUkI 
c o c T a r 3 n R e - r  2S0/o OT ~ y p 6 y n e ~ ~ ~ o i - o  n o T o K a  T e n n a ,  s a ~ p a q ~ ~ a e h i o r o  H a  T a n -  
HI f e .  O A H ~ K O  B O T n e J I b H b l e  CYTKU 3 T 0  COOTHOUleHUe  M O X e T  C W J b H O  M 3 M e l l R T b -  
CR. T ~ K ,  no ~ a 6 n r o n e ~ ~ ~ ~  3a u c n a p e ~ ~ e ~ - ~ o ~ ~ ~ e ~ c a u k i e i i  no M c n a p I v r e n r i M  
6b1no y C T a H O B J I e H 0 ,  YTO B AHU C B ~ I C O K O ~ ?  B J I a X H O C T b I O  B 0 3 A Y X a ,  n 0 ~ 0 n R ~ l e i i  

,TI0 12-14 ~ 6 ,  B J I ~ ~ o o ~ M ~ H  C O C T a B J I R e T  60°/0 OT T Y ~ ~ Y J I ~ H T H O ~ O  n O T O K a  T e n -  
J I a .  H ~ ~ ~ o T H B ,  B AHU,  K o r n a  B J I a X H O C T b  B 0 3 A y X a  H M X e  6,l ~ 6 ,  3 a T p a T b l  
T e n n a  H a  H c n a p e H n e  c o c T a B n R r o T  10-12°/0 OT ~ y p G y n e ~ ~ r . ~ o r o  n o T o K a  T e n n a .  

I l p ~  O n p e A e n e H u u  C Y T O Y H ~ I X  C Y M M  T e n n o -  u B J I ~ ~ O O ~ M ~ H ~  p a c Y e T b r  no 
B C e M  M e T O A a M  A a m T  O Y e H b  6onbruue p a C X O X n e H U R .  Ha p U C .  66 n p e n C T a B n e l 1 ,  
x p o ~ o n o r w ~ e c ~ u i i  r p a @ u ~  xona M H T e H c M B H o c T U  ~ c n a p e ~ ~ n - K O H ~ ~ H C ~ U U U ,  
K O T O p b I e  6brnti' O n p e n e J I e H b I  Pa3J ' IUYHblMM C ~ O C O ~ ~ M M .  B 0 6 1 4 e ~  B C e  M e T O n b I  
O A U H a K O B O  O n U C b I B a I O T  P e X U M  ~ n a r o o 6 w e ~ a ,  O n H a K O  P a C X O X n e H U n  

A d z  y c m  

r0A 

1959 

1960 

Pac. 66. XOA C Y T O Y H ~ I X  CYMM ~ c n a p e ~ u l i - ~ o ~ n e n c a u u u  ( E )  Aa nenrtuKe M r Y  B nepMon 
TaRHHR 1959 T., nOnyYeHHbIX Pa31lblM~ MeTOJlaMU 

X a p a ~ r e p ~ c ~ w ~ a  

P' 
LE' 

P' + L E' 
(80A - B)  - (P' + LE')  

A - B  .loo, '?h 

P ' 
LE' 

P' j- LE' 
(80A - B) - (P' + LE' )  

A - B  .loo, % 

M e r o ~  

renno~om I accosur I Ka~a~onn-  1 P+LE= 
6ana~ca Hcr~apwmctl ro-iWo~ibllla =80A-B 

I - no MeTony I < a s a ~ c ~ o r o - M o ~ n ~ a .  2 - no eecoeblht ncnapnrennht, 3 - no shtnnpwsec~ofi saencwMocrH: 
K O S @ @ H Q H ~ H T ~  u~ernnefi AH@&YBHH OT C K O ~ O C T H  eerpa. 4 -  no verony rennoeoro 6ananca 
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193 
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180 
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264 
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140 
43 

183 

8 
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282 
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B ~ ~ C O J I I O T H ~ ~ X  B e n N Y N H a X  AOCTMI'aIOT 30O0/o. C ~ M M ~ P H ~ I ~  3Har l e l - t vR  ~ y p G y -  
n e H T H o r o  n o T o K a  T e n n a  H snarn 6 b 1 m  onpenenem us y p a B l l e e w n  T e n n o B o r o  
6 a n a ~ c a  ( ~ a 6 n .  44) .  

1 ' a 6 n ~ u a  44 

Cocra~namq~e Tenroeoro 6aaa~ca Ha nentinKax HTAH H MTY 3a nepnoa Taanns nbna 

T a n ~ n e  nbna n e n H w K a  n p o n o n x a e T c n  OKOJIO n o n y T o p a  M e c R u a ,  oxsa- 
T b l B a R  B OCHOBHOM n e P M O A  C C e p e A N H b I  MlOJIR no K O I i U a  a B r y C T a .  B ~ < n a n  T y p -  
6 y ~ e l i ~ H b l x  nOTOKOB B T a R H M e  P a B e H  B p a 3 n M q H b I e  r O A b I  O T  4 A 0  8 K K ~ A / C M ~ ,  

YTO COCTaBJ lReT  A 0  5O0/o O T  nOJIHbIX 3 a T p a T  T e n J I a  H a  T a R H M e ,  B C p e A H e M  3a 
C ~ T K M  3a c r I e T  ~ e n n o o 6 ~ e ~ a  c T a u s a e T  OT 10-22 MM n b n a  B cnoe B o n b r  u 33 
cver T e n n a ,  s b l n e n n m u e r o c n  npw K O H A ~ H C ~ ~ H H , - O T  2 AO G MM. 

nep~lon  a G n ~ u n t i  C ~ ~ O H H O I - o  c H e r a  n p o n o n x a e T c R  30-40 n ~ e i i  - c ce- 
P e A l l H b I  UIOHR A 0  C e p e A M l l b I  kin13 K O H U a  HIOJIH. C J I 0 f i  BOAbl  OT  T a R H M R  C e 3 0 1 l -  

H O r O  C H W a  B O T n e J I b H b I e  rOAb1  COCTaBJ IReT  OT 0,5 A 0  1,g M. C J I ~ ~ O B ~ T ~ J I ~ H O .  
~ e n ~ i ~ ~ a  C T a w B a I o u e r o  3a n e T o  cnon J r h n a  npw p a n s l ~ x  n o r o a a b l x  y c n o s l l n x  
a 6 n ~ u ~ n  HaXOAMTCR B 3aBIlCMMOCTM OT B e ~ l M r l n H b I  3MMl leTO C I l e r O H a K O n -  
J IeHMR. 

C ~ p y ~ ~ ~ y p a  T e n n o B o r o  6 a n a ~ c a  B nepwon a6nnuww ceso~soro c H e r a  3 ~ a -  
Y M T e J b H O  OTJIM' laeTCR O T  O n F i C a H H O r O  B b l W e  C O t l e T a H U R  @ a l i ~ o p o B  T a f l H H R  BO 
B P e M R  a 6 . q ~ ~ M k i  J l b A a  J I eAHkiKa .  B CBR3M C T e h l ,  YTO ~ a k i 6 0 J I e e  R C H a R  n O r O A a  
6 ~ 1 n a e ~  B MlOHe, C y M M a p H a R  p a A c I a u M R  3a I l e p M O A  T a R H M R  CeSOHHOI-0  C H e r a  
A O C T l l r a e T  H ~ N ~ O J ~ L U I I X  3 l i a s e l i ~ f i  (20 K K a A / c M 2 ) ,  T .  e. O H a  nOYTM B A B O e  

6 0 J I b L U e  p a n k i a u U I 4 ,  n o c ~ y n a I O 4 e f i  BO B P e M R  T a R H U R  J l b A a .  O A H ~ K O  B C J e A -  
C T B I l e  ~ H ~ Y M T ~ A ~ H O ~ ~  BeJIWYUHbI a n b 6 e ~ 0  n O B e p X H O C T H  T a l O L U e r O  C l l e r a  
( B  c p e A H e M  50°/0) B K n a n  n o r n o u e ~ r ~ o i i  panwasuw B o64we s a ~ p a ~ b r  T e n n a  
f r a  T a n m e  p a s e H  8-10 K K ~ A / C . M ~ ,  YTO C o c T a B n R e T  GO-70% s a ~ p a ~  T e n n a  
H a  T a m w e  ( ~ a 6 n .  45). T ~ R H M ~  cesomoro c l i e r a  n p o w c x o n u T  3a c r I e T  n p ~ a i o h  
If ~ ~ C C ~ R I I H O ~ ~  c o n s e ~ ~ l o i i  p a A H a l l c t M ,  a T a K X e  3a C q e T  ~ y p 6 y J I e l I ~ H b l x  nOTOKOB 
T e n n a  N B n a r w ,  n p w r e M  I I ~  ~ a x ~ b ~ f i  w3 ~ T M X  T p e x  BUAOB T e n n a  npwxonu-rcz 
n p u a f e p c I o  no '13. 

~ O A  

1958 
1959 

- 
1960 

1961 

n c p l 1 0 ~  l~d6JI l0~~l l l l~ i  

22.VII-23.VIII 
20.VII-31.VII1 

8.VIl-I(I.VII1 
16.VII--31.V1II 
.lO.VII--18.VlII 

1-26.111 

~ C A I I M K  

MrAH 
MrAH 
MTS' 
MrAH 
MTY 
MrAH 

m i 
C - u 

33 
43 
40 
47 
38 
26 

11,4 
15,2 
1G,2 
14 ,6  
14,2 
9 , 2  

5 , 7  
6 , 3  
7,9 
4,O 
5 , 8  
4 , 3  

50 
41 
49 
27 
41 
4 i  

4,20 
4,70.I,BO 

4,3F 

t,50 

5,9:1,98 
3,0;1,00 

1,45 
3,301,CO 

22 
18 
24 
10 
18 
21 

16 
13 
18 
8 

.'r4 
I 6  

6 
5 
(i 
2 
4 
5 



3a B e C b  n e p M O A  T a R H M R  Ce3OHHOTO C H e r a  M A b A a  B K J I a A  ~ ~ o ~ J I o U ~ H I ~ O ~ ~  
P a A M a U M M  B o6uue 3 a T p a T b I  T e n J I a  H a  T , aRHMe 3a C 9 e T  n O B b I L U e I l H O r 0  no- 
C ' I ~ I l J I e H U R  C O J I H ~ ~ H O ~  3HePTMW B MIOHe 6 0 ~ 1 b ~ ~ e  B K J I a A a  ~ O ~ A O U ~ H H O ~ ~  pa-  
AkiaLWM B TaRHMM C O ~ C T B ~ H H O  J I b A a  JIeAIiMKOB. T ~ K ,  B 1961 r. B K J a A  
n o r ~ r o u e ~ ~ o i i  paAnauww B T a R r l u u  C~~OHIIOI -o  c H e r a  u n b A a  c o c T a s n R e T  65%, 
a B T a R H H M  C O ~ C T B ~ H H O  J IbAa  - 53 '11. 

B T e ' l e H M e  n e p M O A a  a 6 n ~ u u ~  X a p a K T e p  T a R H M R  3 l I a q H T e J I b H O  M e H R e T C R .  
COOTBeTCTBliM C M3MeHeHMRMI.1. n O r O A H b I X  Y C J I O B N ~ ~  T ~ ~ J I o B o ~  6 a n a ~ c  T a m -  

W e r O  J I e A H A K a  M O X e T  CMJIbHO OTJIH'4aTbCR OT I I p M B e A e I l H b l X  BbILUe C p e A H M X  
c o o ~ ~ o ~ e ~ u i i .  Karc M S B ~ C T H O ,  x a p a l r r e p  n o r o n b I  B o 6 m ~ x  q e p T a x  onpene- 
A R e T C R  C M H O ~ T U ~ ~ C K O ~ ~  ~ M ~ y a u M e f i  B AaHMOM pah01le. A 1 3 a n m  COOTBeTCTBy-  

104er0 M a T e p M a J I a  n O 3 B O J I R e T  BbIAeJ IMTb  Pi3 B C e r O  M H O T O O ~ P ~ ~ U R  CMHOIITII- 
YeCKNX n o J I 0 X e H M f i  T P M  T u n a  n O r O A b I :  1) ~ ~ A W ~ U U O H H ~ I ~ ~  T u n ,  K O r A a  I I O r O A a  
I3 p a C C M a T p M B a e M O M  p a h 0 H e  O ~ ~ C J I O B J I H B ~ ~ T C ~ I  l l p e 0 6 J I a n a ~ M e ~  a H T N U N K -  

J l O H a J I b H O r O  n O J I R ;  2) ~ A B ~ K T M B H ~ I ~ ~  T M n ,  K O r A a  n O r O A a  O n p e A e J I R e T C R  
I l p e 0 6 J I a ~ a H M e ~  UMKJIOHaJIbHOrO n 0 J I R  B P a C C M a T p U B a e M O M  p a f i 0 H e ;  
3) ~ A B ~ K T H B H O - ~ ~ A N ~ ~ M O H H ~ ~  T M n ,  K O r A a  n O r O A a  O n p e A e J I R e T C R  COB- 
MeCTHblMM BJINRHMRMM UMKJIOHaJIbHbIX M ZiHTMUHKJIOHaJIbHbIX n 0 J I e f i .  U b 1 n e -  
J I e l lMh lh l  T U n a M  COOTBeTCTBYIOT C J I e A y I O ~ M e  T M n b I  n O r O A b 1 :  R C H a R ,  I I a C M Y P -  
H a R ,  norona c n e p e ~ e ~ ~ o f i  06nas~oc~b1o. T t r n ~ s a u u ~  noronbr no B e n w s u H e  
0 6 . ? a s ~ o c ~ u ,  T e M n e p a T y p e  B O 3 A y X a  N ApyI 'MM MeTeOpOJIOrMYeCKMM X a -  
P a K T e p M C T U K a M  C O O T B e T C T B y e T  BbIAeJ IeHHbIM X a p a K T e p H b I M  CMTYaUkIRM 
( ~ a 6 n .  46). 

C p a e ~ e ~ u e  CpenHux XapaKrepncTuK cywwap~oR pap.uaquu 
npn p a s n n s ~ h x  cuHonTurecKux ycnoeu~x  n runax n o r o m  





C P ~ A H ~ ~  MHTeHCMBHOCTM n P O N C X O A H T  n p M  a A B e l < u M M  T e n J l a ,  C B R ~ ~ H ~ O ~  C 
n p O X O X A e H M e M  U U K J O H O B  M3 C p e ~ H e h  E ~ p o n b l  U C p e A M 3 e ~ H 0 h l b p b R .  

I 7 p ~  a A s e K u w u  xonoaa, n o c T y n a i o u t e r o  c U M K J o t i a M u ,  n e p e M e w a 1 o u t M M l i c n  
M3 BbICOKMX I U H P O T  APKTWKU MJIM C e ~ e p t l o f i  A T J I ~ H T M K M ,  H a 6 . T i o i l a l 0 ~ ~ n  H a -  

w w e s b m M e  BenMrlMHbI  a 6 n ~ u 1 . 1 ~ .  H e p e A l < o  p e s ~ o e  n o x o n o A a l l u e  u ~ b ~ n a n e ~ u e  
C H e r a  H a  HeCKOJIbKO A H e f i  CBOART ~ ~ J I R U M K I  K HyJl lO.  

A ~ ~ B ~ K T M B H L I ~ ~  T N n  T a R H M R  X a P a I < T e p M 3 y e T C R  ~ J l a 6 0 ~ b l p a J K e H H b l ~  C Y T 0 4 -  
H b l M  XOAOM, I < O T O P L I ~ ~  COOTBeTCTBYeT C J I ~ ~ O B ~ ~ P ~ X ~ I ~ H O M ~  CYTOYHOMY XOAY 

~ ) Z i l H a U M O H H O r O  6a .na~ca  If M e T e 0 3 J I e M e H T O B  B y C J O B M R X  n a c ~ y p ~ o i i ,  Y a C T O  

C T y M a H a M M  M O C a A K a M M  nOTOAbl .  BO B p e M R  a A B e K U l l M  Ten.rla T a R H M e  n p 0 -  
~ C X O A H T  K p y r J O C y T O Y H O  npki T e M n e p a T y p e  A 0  14", B J a X H O C T M  B O 3 A y X a  ,TO 

13 nz6 M n p M  c J I ~ ~ Q M ,  a M H O r A a  CMJIbHOM B e T p e .  T y p 6 y J I e ~ ~ ~ b l f i  T e n n o n p w -  

XOA B HeCKOJIbKO pa3 n p e B b 1 L I I a e T  p a ~ M a u l l 0 H H b l f i  6 a n a ~ c  11 C)7TOYHOe 

C T a U B a H H e  C O C T a B J R e T  50-70 NN B CJIOe BOAbI. BO B p e M R  aABeKLlMl4 XOJIOAa  

C y M M a  T Y P ~ Y J I ~ H T H ~ I X  HOTOKOB P a B H a  MJM H e M H O r O  n p e B L I L L l a e T  P a A I g a U H O H -  

l l b l h  6 a n a ~ c .  T a R H u e  COCTaBJ lReT  H e  6onee 30 MM B CYTKM, a M H O r A a  npe- 
K l - l a U a e T C n  COBCeM. T a n ~ u e  a A B e K T M B H O r 0  T l l n a  3 a H M M a e T  25-30°/o n e p I l 0 -  

Jla a 6 n ~ u ~ ~  JIeAHNKOB. O C I ~ O B H ~ R  Y a C T b  3TOTO B p e M e H M  n p l l X O n M T C H  H a  
a A B e K U M l 0  T e n J I a .  A A B ~ K U I I ~  XOJIOAa,  J l p 0 A O ~ T X a i o ~ a R c R  3-5 ~ H e f i ,  6 b l B a e ~  

B c e r o  1-2 pa3a B T e q e H M e  n e T a .  

P a n M a u M o H H b l  ii T M n T a R 11 M R ~ a 6 n l o n a e ~ c ~  no B p e M r l  6e306nas- 
HOI"I I IOrOAbl ,  C B R ~ ~ H H O ~ ~  C YCTaHOBZleI lMeM I l a A  ~ O J I R P H L ~ M  y p a . r l 0 ~  U e I l T p a  

a H T u u u l < n o H a  l l n u  rpe6sn B b r c o K o r o  A a B n e H I g R .  H e r o  x a p a l < - r e p e t i  n . l a B -  

~ i b ~ i i  C Y T O Y H ~ I ~ ~  XOA ~ ~ J I R U M M  ki P a ~ M i l ~ M O H H O I ' O  6 a . r l a 1 l c a  C MilKCkthtYMOhI 

T a R H M R  B O K O J O n O J l y A e H I l b I e  Y a C b l .  a0 80 I I o c T ~ ~ ~ I o I ~ ~ ~ ~  p a A 1 f a  U l i l i  

C O C T a B J R e T  n p R M a R  P a A M a U M R .  

X O J I O A H ~ I ~ ~  n O A T l l n  P a f i M a U M O H H O r O  T a R H M n  I l M e e T  MeCTO n p H  BTOPX<eHHII  
C C e B e p a  C J ~ Z I ~ O T ~ ~ H C @ O ~ M M ~ O B ~ ~ ~ H ~ I X  aPKTMYeCKMX B03AYUIHbIX h l aCC C 

H H ~ I < O ~  ~ e ~ n e p a ~ y p o i i  M B n a x l r o c T b I o  ~ o s n y x a .  B t i o w m e  q a c b l  T ~ R I I I I ~  

r i p e r { p a w a e T c n  M T a m r e  BOALI H a  n o B e p x s o c T l 1  n e n a M K a  s a h f e p s a ~ o ~ .  A H ~ M  
~ a 6 n 1 o ~ a e ~ c n  M c n a p e H M e .  D a e ~ ~ o e  T a n b l u e  I l e o e n u K o  M H a  80-9O0/0 ocy- 
u t e c T s n n e T c n  3a c q e T  c o n t i e r l 1 4 0 8  pankiauun. 

I l p u  T e n n o M  n o n T u n e  p a n M a u n o t I H o r o  T a n H M R  T e M n e p a T )  pa M n n a x -  
H O C T ~  ~ o s n y x a  B b I c o K u e .  M c n a p e ~ u ~  c ~ a m q e i i  n o n e p x r r o c T u  He n p o l r c x o -  
AIIT. l ' a n ~ ~ e  M t i T e H c M B H o e ,  I l e  n p e K p a w a l o u e e c r r  H O Y ~ I O ;  M ~ I O T A ~  0110 B I , I I U ~ ,  
s e h 1  npw ~enno i i  a n n e K u n M .  B n e K o T o p b r x  cnysanx ero c y T o l r l 3 b r e  n e n l l L l l l t l b r  

COCTaBJ In IOT . l e ~ l l k I f i  hfZIKCUMyM. ~ a ~ k i a u l l ~ ~ ~ b l ~  T u n  T a R H k i R ,  K a K  T c n n L l i i ,  

T a l <  II x o n o a ~ ~ b r i i ,  c o c T a n n n e T  15-30°/0 OT nepuona n e r ~ e i i  a6mu1111. 
n p M  3TOM X O J I O A H L I ~ ~  ~ a ~ k t a I l M 0 ~ H b l f i  T I l n  T a R H M R  H ~ ~ J I I o ~ I . ~ ~ T c R  HeCI iOJ lb l t a  
l l a q e ,  s e M  ~ e n n b ~ i i .  

A A B ~ ~ < T N R H O - P ~ A ~ ~ ~ ~ M O H I I ~ ~ ~ ~  T M n  T a R H M R  O T M e Y a e T C R  I30 

B p e M R  n p O X O ) r < n e H M R  sepe3 Ypan r P a H N u b l  BnMRHMR ~ M ~ < J O H M Y ~ C ~ < O ~ ~  I4 a l l -  

T M U U ~ < J I O ~ ~ M ~ ~ C K O ~  uMpKyJI5iLtMH. n o r o ~ a ,  o ~ ~ c J I o B J I ~ H H ~ R  3~0fi CMHOllTUYe- 
c l < o i i  c ~ ~ y a u ~ e i i ,  x a p a ~ ~ e p u 3 y e ~ c ~  n e p e ~ e ~ ~ o i i  0 6 n a ~ ~ o c ~ b l 0 ,  c n a 6 ~ 1 ~  
MnM y M e p e l 4 I l b l M  B e T p O M .  B 3aBMCMMOCTki O T  TOTO, l < a l < o i i  Ce I<TOP U l l l i f l O H a  

N M e e T  MeCTO,  B b I A e J R l O T C R  A B a  P e X M M a  T a R I I I l R  - n p M  X O J l O ~ l ~ O M  IT n l l l !  

T e n J O M  anBeKTI lBH0-PanMaUMOHHOM T M n e  n O r O A b I .  M B TOM Il A P Y r O M  CAY- 

Y a R X  C y M M a p H a R  P a n l l a u M R  C O C T a B J l n e T C R  H a n O n O B M H y  U 3  p a c c e n ~ ~ o f i .  
I 7 p ~  T e n n o M  n o n T u n e  ~ H T e w u B H o e  T a R t i M e  H e  n p e K p a q a e T c n  M H O Y ~ I O .  
n p u  XOJTOAHOM n o n T u n e  T a R H I l e  cna6ee. B o6oux c n y s a R x  50-6O0J0 3 a T p a T  

T e n n a  H a  T a R l l M e  O C y ~ e C T B J I R e T C n  T ~ P ~ ~ J ~ ~ H T H ~ I M M  IIOTOl<aMI.I T e n J I a  M 

E J I a r M .  C ~ ~ A H ~ C ~ T O Y H O ~  C T a M B a H M e  BO B p e h l R  aABeI<TMBHO-pa~MauMOlll- ioro 
T a R H M R  P a R H O  O K O n O  40 Afnf .  ~ O B T O ~ ~ ~ M O C T ~  3 T O r 0  T I l n a  T a R H l l R  B pa3. r l l lq-  

H b I e  r O n b 1  C O C T a B J R e T  O T  30 A 0  60°/0 .  

B n e p ~ o i i  n o n o B u l j e  nepuona a 6 n s l u u u ,  I < o r n a  n p o M c x o n r l T  c ~ a r i s a l l u e  
c e s o ~ ~ i o r o  csera, n p e o 6 n a ~ a l o ~  p a n s a u a o r r i ~ b r i  u p a n u a s 1 ? o l j ~ o - a n B e K T u B -  

t l b l c  T N n b I  T a R H H R .   TO COOTBeTCTBYeT C P a B H U T e n b H O  ~ a n o o 6 n a s ~ o i i  



norone B ~ r o ~ e - u ~ o n e ,  K o r A a  K o p o T K o B o n r l o s a n  p a n u a s m  npeo6nanae~  B C ~ M -  
M e  a a ~ p a ~  T e n n a  H a  T a R H u e  (ca~.  ~ a 6 n .  45). Bo ~ ~ o p o i i  n o n o B u H e  n e p M o A a  
a 6 n n u ~ w  - IlIOJIe-aBryCTe,-- K O r n a  npOMCXOAMT T a R H M e  A b A a  J I e A Y H K a  nOC-  

.Te CXOAa  C e 3 0 H H O r O  C H e r a ,  H a ~ 6 0 n e e  g a C T L I  P ~ A M ~ ~ B O H H O - ~ ~ B ~ K T M B H ~  M 
~ A B ~ K T N B H ~ I ~ ~  TWnbI  T a R H M R .  T ~ R H E I ~  p a A M a u M O I l H O r 0  T u n a  B 3 T O T  n e p M O J  

C p a B H H T e J I b H O  P e a K O  (CM. ~ a 6 n .  36).  TO O ~ I J R C H R ~ T C R  T e M ,  YTO B HIOJIe- 

Z IBryCTe  6onbue p a 3 B M T a  U M K J I O H M ~ e C K a R  Aef lTeJ IbHOCTb ,  yCklJIMBa1OWaH 06- 
. X ~ Y H O C T ~ .  B  TO B p e M R  Y a u e  B T o p x e H M R  T e n n o r o  ~ o s n y x a ,  6 J I a r o ~ a p R  I l e M y  

B K . a a n  T ~ ~ ~ ~ J I ~ H T H ~ I X  COCTaBJ IR lOUMX B 3 a T p a T b I  T e n n a  H a  T a R I l M e  6oU7bLUe ,  

se;M n r r a q a n e  n e T a  (CM.  ~ a 6 n .  45). B a B r y c T e  Y a c T b I  T a K x e  x o n o A H L l e  BTOP- 
>l ier IMn,  c K O T O ~ ~ I M U  C B I I ~ ~ H ~ I  c r j e r o n a A b 1 .  K ~ K  BMAHO u 3  ~ a 6 n .  25, ne . r l l c r e  

c H e r ' o n a n r , r  n p M x o A n T c R  ua anryc-r, I l e p ~ o ~ ~ ~ e c ~ c u e  a n n e l < u M M  xonona p, ne- 
p H O f i  ' r a n H I 4 R  Jbna J I e A H M K a  RBJIRIoTCR n p M Y l l ~ 0 f i  T O r O ,  YTO C p e A H R R  MHTeH- 
CMBHOCTb C T a U B a H M R  B 2-3 pa3a H M X e  C ~ T O Y ~ I O ~ ~  HHTellCMBHOCTM C T a M B a H I l R ,  

~a6nronamqeiicn n p H  P a A M a ~ U O H H O - a A B e K T I I B H O M  T N n e  T a R H M R .  

5. PEXMM A6JIflqMM CHEXHOrO IlOKPOBA U JIEAHMKOB 

A 6 n ~ u r . r ~  nOBepXHOCTM C H e X H O r O  n O K p O B a  M JIeAHMl<OB IIPOI.ICXOP,MT ;3 

T e L I e H u e  ncero rona n y T e M  ~ o s r o ~ n z ~  npu  C O O T B ~ T C T B ~ I O U ~ X  M e T e o p o n o r I i -  

YeCI(UX YCJIOBMRX. O A H ~ K O  C O I < T R ~ P R  no M a p T  3 T O T  I l p O u e C C  P a 3 B N T  C J I ~ ~ C  
I J  n p a ~ ~ u ~ e c ~ o r o  3 ~ a s e l i k 1 ~  H e  MMeeT .  B anpene C y T o q H b l e  C Y M M ~ I  C y M M a p -  

H o f i  P a A M a U M U  ' H a  M e T e O C T a H U N M  E. X a ~ a ~ a  COCTaBJIRIOT B C p e A H e M  

350 ~ a n l c n a ~ .  Benusu~ia  a n b 6 e i l o  c ~ e x t ~ o i i  n o B e p x H o c T u  B  TOT nepuon pan-  
H a  B c p e n H e M  0,7, a B e n u q u H a  n o r n o u e ~ ~ o f i  panuauuu - o I < o n o  
100 t c a , z / c n i 2 . c y ~ ~ u .  T e ~ n e p a ~ y p a  c H e r a  B anpene y x e  1 3 b 1 c o ~ a n  ( c ~ .  
m. I l l ) ,  T a K  YTO OCHOBHaR s a C T b  n 0 r J l 0 ~ e l l 1 1 0 f i  p a n H a I J U M  U n e T  H a  R ~ ~ R U M K )  

nouepxsoc-m c H e r a .  A 6 c o n r o ~ ~ a ~  s n a x ~ o c ~ b  ~ o s n y x a  H M ~ K ~ R .  T e ~ n e p a ~ y -  
p b l  ~ 0 3 n y x a  6onbrueii s a c T b r o  m i > t < e  t l y n R ,  XOTR H a  I l p ~ n o n ~ p l - I O M  u C e ~ e p -  
HOM Ypane B anpene O ~ ~ I Y H O  ~ ~ I B ~ I O T  omenenu. I l p ~  T a K M x  ~ C J O B I I R X  
OCHOBHaR Y a C T b  ~ O ~ J I O U ~ H H O ~  P a A M a U U M  p a C X O A y e T C R  H a  a 6 n n u ~ t o  n O B e p X -  

HOCTM c H e r a  n y T e M  B O ~ ~ O H K M .  C y ~ o q ~ a n  c y M M a  nornomesr~oii p a a u a u u l , r ,  

p a m a f i  100 i c a n / c M 2 ,  npw OTCYTCTBUM T a n H M H  M pacxona T e n n a  H a  npo- 
I p e u a H M e  c l i e ~ ~ o f i  TOnLUM C O O T B e T C T B y e T  ' C Y T O Y H O ~ ~  BeJlMYMHe a 6 n ~ u ~ w ,  
p a m 1 o R  n p M M e p H 0  1,5 M M  B C n O e  BOAbI *. P ~ C Y ~ T ~ I  a G . ~ ~ u n u  n O B e p X H O C T l 1  

CHe>KHOTO n O K P O R a ,  n P O M 3 B e A e H H L I e  K a K  C YYeTOM B k  - ~ o ~ J I o I ~ ~ H H o ~  P i l -  

n U a u M U ,  T a K  M C Y g e T O M  MeTeOPOJIOrMYeCKMX 3 J I e M e H T O B  n 0  $ O P M Y J I ~ M ,  npl.1- 
B e A e H H b l M  B p a 6 o ~ e  [175], n O J < a 3 a n M ,  YTO B YCJIOBMRX ~ 0 . ~ R p l l 0 r 0  Y p a J I a  O I l a  

C O C T a B J I R e T  3a a n p e J I b  40-50 MA. Ha B O C T O Y H O ~ ~  M ~ J O C H ~ X H O ~  n e p M q ) e p l ? M  

r O p  T a K a R  B e n M Y A H a  a 6 n s l u w u  n p M B O A U T  K C Y l U e C T B e H H O M y  M3MeHeHMIO X a -  
p a 1 t T e p a  C H e X 1 H 0 r O  n O I < p O B a  - 3 H a s U T e J b H O  Y M e H b l l l a e T C R  n p O U e l 3 T  3 a C H e -  

X e H H O C T U .  
llocne H a s a n a  u I . I T e H c u B H o r o  T a n I f u n  c l l e x ~ b ~ f i  n o K p o B  1.t.a a l a n o c a e x -  

HOA B O C T O Y H O ~ ~  nepw@epun Y p a n ~ c ~ o r o  x p e 6 ~ a  u H a  o K p y x a r o u u x  
p a B t I U H a X  n O n H O C T b I 0  CXOflMT B T e Y e H W e  5-10 ~ l l e f i .  C H e ~ l l b l f i  n O K P O B  3a- 
I ' I ~ J H o ~ I  M I ~ O ~ O C H ~ X H O ~  YaCTM YpaJla n p e A C T a B J I R e T  B 3 T 0  R p e M R  O T B e n b I l b I e  

) ~ 3 0 J l W P O B a H H b I e  YgaCTK1.I - B e C e H H e - J l e T H M e  CHeXHMKM M CHeXHMKkl-lie- 

pene-rrcu. 
]-la p a C Y J I e H e H H b I X  CKJIOHaX M B fiO.qMHaX p e K  6 o n b n l a ~  Y a C T b  CIle>KHM- 

l iOB I i M e e T  I $ O ~ M Y  A J I M H H ~ I X  M YBKMX nonoc, n p u y p o r r e s t t . b r x  K n o x 6 ~ ~ a w  
CTOKa .  Ha F O p H b I X  n n a T o ,  H a  POBHLIX CKJ lOl l aX  B O C T O Y H O ~ ~  3 K C n 0 3 M U I l M  II I3 
K a p a x  c K o n n e r l M R  c H e r a  t l M e m T  B n n a H e  o T H o c u T e n b H o  o K p y r n y I o  @opn~y. 
H a ~ 6 0 n e e  MHTeHCMBHOe T a n H M e  C t I e r a  H a Y M H a e T C R  WMeHHO n O C J I e  PaCnaJ l i i  

Cn . lOUIHOT0  C H e X H O T O  I l O K p O B a  H a  N 3 O J M p O B a R H M e  yYaCTl<M.  T a ~ o e  YCMne-  

H l l e  ' lSaRHMR O ~ % H C H R ~ T C ~  H e  TOJIbKO 0 6 I . 4 ~ ~  n O T e n J e H l l e M ,  I30  L i  O C O ~ ~ H H O -  
CTRMM T ~ ~ J I o o ~ M ~ H ~  n O B e p X H O C T U  C H e X H M K O B  M J e f l H M K O B  C n p l i 3 e M l l b I h f  



*CAOeM B O 3 A y X a .  K O ~ H Y ~ C T B ~ H H ~ ~ ~ ~  a H a n M . 3  3TMX O C O ~ ~ H H O C T ~ ~ ~  ~ Y A ~ T  n p O -  

D e A e H  B c n e A y m u e M  pasnene r n a s b l .  
3 a ~ l i e > r < e ~ t 1 0 ~ ~ b  TePPMTOPMM ~ ~ I C T P O  Y M e H b u l a e T C R  IlOCLIe H a s a n a  MH- 

TeHCMBHOCTll T a R H I l n  B MIOHe N n e p B 0 f i  nOJIOBMHe MIOJIR (cM. PUC.  31), 13 
n a n b ~ e f i r u e ~  O H a  y M e H b u r a e T c n  M e n n e H H e e ,  a BO B T O P O ~ ~  n o n o B u H e  a B r y c T a  

*OCTaeTCR n p a K T M Y e c K M  ~ O C T O R H H O ~ ~ ,  T.  e. paB110f i  I l J IOUaf iM JlenH1.lKOB 11 

C I l e X c H M K O B - n e p e n e T K O B .  H a 1 3 6 o n e e  MHTeHCUBHaR a 6 n n u ~ n  nOl3ePXHOCTi l  

. ~ l e f i H M K o B  M CHeX<HMKOB H ~ ~ J I ~ o A ~ ~ T c R  O ~ ~ I Y H O  BO B T O P O ~  n O J O B M H e  lllO.JlR, 
l i o r n a  M a l < c w M a . m H b I e  T e M n e p a T y p b I  s03nyxa H e p e n K O  c o s n a n a m T  c nepno- 
n a M M  M ~ ~ T ~ H C M B H O ~ ~  P a A N a U M W .  M ~ K C H M ~ ~ ~ H ~ R  BeJIMYMsHa C Y T O Y H O ~ ~  a 6 n n u u ~ ,  
~ a S n r o n a ~ u r a n c ~  H a  c I { e x , H u r < e  X ~ A ~ T H H C K O M  M H a  n e n H M l ( a x ,  c o c T a n n R w n a  

COOTBeTCTBeHHO 120 U 100 M N  B C n O e  BOAbl.  

13 a B r y c T e  B c n e n c T B c I e  n o H M x e H u n  T e M n e p a T y p b l  ~ o a a y x a  M pa,qwauuoa- 
H O r O  6 a n a ~ c a  nOBepXHOCTM UHTeHCI lBHOCTb  ~ ~ J I R U M M  3 H a Y M T e J I b l l O  Y M e H h -  

z u a e T c s l .  B n e p ~ o i i  n e K a n e  a u r y c T a  H a  BLICOKO p a c n o n o x e H H b l x  J I ~ A H I I K ~ X  

13 c H e x r l m a x  Ypana, I<aK npanano, ~ a 6 n 1 0 n a m ~ c n  n e p e p b m b l  B a6nnuuu 14 

~ 1 ~ 1 n a n e ~ u e  C B e x e r o  c H e r a ,  C o x p a H n I o u e r o c n  B T e s e H u e  H e c l < o n b l < u x  n~e i i .  
Hau6onee P ~ H H M ~ ~  CPOI< n0.1HOTO n p e l < p a U e H M R  T a R H M R  H a  .1eAHMKaX no-  
J T R P H O ~ O  Ypana 3a nocnen'aee n e c R T M n e T M e  61,rn s a @ w ~ c u p o ~ a r i  23 a B r y c T a  
1958 r., K o r n a  H a c T y n t I n o  p e s ~ o e  n o x o n o n a H M e  1.1 n b l n a n o  s ~ a s u ~ e n b r ~ o e  KO- 

. I I ~ Y ~ C T B O  csera. B 1962 r. T a n H c i e  H a  n e n H m a x  n p o n o n x < a . r l o c b  no K o H u a  

C ~ H T R ~ P R ,  n p M Y e M  TOJ lbKO 3a BTOPYIO nOJ lOBMHy M e c n u a  H a  Je, ' lI lMKe MI'AIi 
c T a n n o  o K o n o  200 M M  .m,na ( B  cJloe n o n b ~ ) .  Ha  n e n H u K a x  n o n ~ p ~ o r o  Ypana 
3a G n e T  ~a6n lone11~f i  nepwon a 6 n n u u ~  ~ ~ K ~ H Y M B ~ J C R  B c p e n H e M  10- 
15 c e ~ ~ n 6 p n ,  a H a  AOJlMHHblX C H e X H M K a X  - B K O H U e  c e ~ ~ n 6 p ~ .  

Ha116onee n O 3 n H R n  O C ~ H ' H R R  O T T e n e ~ l b  H a  ~ O ~ R P H O M  Ypa.'le ~a6nrona-  
n a c b  B O K T R ~ ~ ~  1958 r., K o r n a  B A o n M H a x  comna 6 o n b m a ~  Y a c T b  B b l n a u u l e r o  

C H e r a ,  I l  T a R H I ? e  3 a X B a T N J T O  A a X e  J leAHUKU. 
O C O ~ ~ H H O C T ~ I O  P e X I l M a  a 6 n ~ u 1 3 ~  n 0 B e p X H O C T U  J l enHMKOB Y p a J I a  5lB.7ReT- 

CR O T H o c m e n b H o  n03n~ee H a c T y n n e H n e  c p o ~ o ~  n o n n n e H u n  nbna. B T e s e H M e  

nRTM J e T  (c 1958 no 1962 r.) n e p s b l e  y s a c T l < u  nbna H a  n e n H M K e  I/lrAH 06- 
H a > K a J l M C b  O T  C e 3 0 H H O r O  C H W a  15-25 MloJIR, T .  e. B n e p M 0 4  ~ a l < ~ l l ~ a J l b l . l ~ h  

HHTeHCABHOCTN a6.1nun~. ~ O ~ T O M Y  M a C C a  C T a R B l l l e r O  A b n a  ' H a  3TOM JeAHI I ICC 
c o c T a B n n n a  0 6 ~ 1 ~ ~ 0  o~<ono 11(3 M a c c b I  c-ramulero B e u e c T n a .  Tonb#o u 
1963 r. B CBR3N C I I ~ ~ O J I ~ U I I I M  C H e r O H a l < O n J I e H U e M  M MCKJl loYt lTeJ lbHO ~ e n J I 0 f i  

noronofi B H a y a n e  n e T a  n e p ~ b ~ i i  nen nonswncn 25 u I o H n .  

B ~ J I M Y M H ~ I  a 6 n n u u ~  C l . l e X H O r 0  n O K p O B a  B YCJIOBURX PaBHMHHbIX T e P P M -  

TOPMU BbIYIlCJIRlOTCn O ~ ~ I Y H O  no M a T e p M a J I a M  I lOBTOpHMX C H e r O M e p H b l X  C'be- 
AlOK.  TOT M e T O A  U H T e r P a J I b H O  Y Y N T L I B a e T  B C ~  n p O C T p a H C T B e H 1 i b I e  M 3 M e H e -  

HIIR a6n~uu1. i  nOBePXHOCTM CHeX<HOrO n O K p O B a .  O ~ H ~ K O  B yCJIOBMRX T p y A H O  

A O C T y n H b l X  pafi0110~ r O p ,  KaKMM RBJIReTCn  M ~ ~ J I e n y e ~ b l f i  p a f i o ~ ,  3 1 O T  M e T O X  
n p l l M e H R T b  TPYAHO. B  TUX c n y g a R x  oco6oe s ~ a ~ e ~ u e  n p u o 6 p e ~ a e ~  M c c n e -  

A O B a H M e  3 a l < 0 ~ 0 ~ e p l l 0 ~ ~ e f i  n p O C T P a H C T B e H H O r 0  M 3 M e l I e H M n  BeJ I l lY l lH  a6nn- 
41-1M. 3 1 . l a ~ M e  STMX ~ ~ K O H O M ~ P H O C T ~ ~ ~  n O 3 B O J H e T  I l pOM3BeCTI l  P a C Y e T  BeJlM- 

qWHb1 ~ ~ J I R U I ? C ~  nOBePXHOCTM C H e X H O T O  I l O K P O B a  N n b A a  B C p e A H e M  A 3 R  

f l e l i 0 ~ 0 p 0 ~  T e p p U T O p I 4 U  no A a H H b l M  06 a6nnu1+a B 0 n H 0 f i  l l J l l l  l f e 6 o n b m o ~ l  

KO.rlliYeCTBe TOYeK.  
H a  MHTeHCUBHOCTb ~ ~ J I R U M M  n O B e P X H O C T H  CnJ IOUIHOrO C l f e X H O r O  n O K p 0 -  

B a ,  CH€!X<HMKOB M JlefiIlMKOB 3a I I p e ~ e J l e ~ ~ b l f i  M H T e p B a J l  B p e M e H M  B n M n e T  ? ~ ~ ~ C O J I O T H ~ H  BbICOTa  MeCTHOCTM, e 31<Cn03UUMM M C T e n e H b  3 a K P b l T O C T I I  OT  

n p n M b l x  n y q e f i  c o n H u a .  nocne pacnana c n n o m H o r o  caexsoro n o l < p o s a  H a  
O T f i e n b H b I e  YYaCTKM C Y U l e C T B e H l l O e  BJIMRHIle  I l a  MHTeHCkiBHOCTb ~ ~ J I R U I ~ M  H a -  

q M I . l a e T  O K a 3 b I B a T L  @ O P M ~  M x a p a ~ ~ ~ p ~ b l f i  p a 3 h f e p  JIeAHUKOL3 M CHeXI iMKOB.  



 TOT ~ ~ K T O P  A 0  n O C J I e f l H e r 0  B p e M e H M  I IpaKTMYeCKM H e  YYMTblBaJICR.  B T O  
Xe B p e M R  AJIR ~ ~ $ O H O B ,  me @ O ~ M H ~ ~ ~ T C H  M AJlMTeJIbHO C O X p a H R e T C R  J I a H A -  
W ~ @ T  C H e X H M K O B  U H ~ ~ O J I ~ W W X  JIeAHHKOB, K KOTOPbIM OTHOCRTCR B C e  Cpej.1- 
I l e r O p H b I e  p a f f 0 H b I  BbICOKMX M C P e A H U X  IIIMPOT, 3 T O T  ( P ~ K T O P  B e C b M a  B a X e H .  

B n n ~ ~ n e  p a s ~ e p a  C H e x H n K a  nnn n e n n n K a  
H a  HHTeHCUBHOCTb  a 6 a ~ q n ~  

P ~ C C M O T P M M  O C O ~ ~ H H O C T N  T a R H M R  M 3 0 J I N P O B a H H b I X  C K O I I J ~ H M ~ ~  C H e r a ,  
@ U p ~ a  U J I b A a ,  r O p M 3 0 H T a J I b H b I e  p a 3 M e p b I  KOTOPbIX WMeH)T I lOPRAOI< H e -  
CKOJIbKO A e C R K O B  UJIM COTeH M e T P O B .  E c n ~  p a ~ k i a ~ ~ ~ ~ ~ b l f i  6 a n a ~ c  llOCTOR- 
H e H  no n J I O 4 a l / U  C H e X H F i K a  ( J I ~ A I I M K ~ ) ,  T O  M 3 M e I l e H U e  BeJIMYNH a6n~u11u 
0 6 y c n o ~ n u ~ a e ~ c ~  TOJIbKO M 3 M e H e H U e M  BeJINYMH T Y P ~ Y ~ ~ H T H ~ I X  IIOTOIiOB 
T e n n a  P u snarw LE, C B H ~ ~ R H ~ I X  c ~ p a ~ i c @ o p ~ a s ~ e f i  none$ T e M n e p a T y p b l  II 
BJ I aXiHOCTU B O 3 A y X a ,  H a T e K a I O U M X  H a  C H e X H M K  (JI~AIIUK) . 

P ~ c I I o J I o x M ~ ~  a C b  X H a  T a I O ~ e f i  I lOBepXHOCTM BAOJIb  J T M ~ k i f i  T O K a  B 0 3 A y X a  
no H a n p a s n e H u r o  ero A B u x e H m r .  HJIR c n y z l a n  y c T a H o s u B r u e r o c R  p e x m a  
n p U  P ~ ~ B N T O ~ ~  T Y P ~ Y J I ~ H T H O C T H  H a n N L U e M  Y p a B H e H U R  T P ~ H C @ O P ~ ~ ~ ~ M U  T e n j I a  

M B J I a r N  B 0 3 A Y X a  B B U A e :  

L dr . + u(z) rash a + u(z)-- . - , 
Cp ax 

(IV. 18) 

ar. u (z)? = 2 [ k  (z) $1 + u (z) dl , 
dx dz 

(IV. 19) 

r A e  ~ ( 2 )  -CKOPOCTb  B e T p a  B 3aBMCMhIOCTN OT BblCOTbI;  k ( ~ )  - ~ 0 3 @ @ 1 1 ~ 1 % -  
e H T  0 6 h 1 e ~ a  B 3HBNCMNOCTM O T  BbICOTbI; ')'a --'- a A M a 6 a ~ M Y e c ~ M f i  r p a A U e H T  T e M -  
n e p a T y p b r  ~ o s n y x a ;  a - y m o s  n o n e p x I l o c T u ;  L - c ~ p b ~ ~ a n  T e n n o T a  ucna- 
P e H l l R  BOAbI;  C p  - T e n J l O e M K O C T b  B O 3 A y X a  n p M  IIOCTORHHOM AaBJ IeHMM;  r -  
Y A e J I b H O e  KOJIMYeCTBO K ~ ~ ~ J I ~ H o - x M A K o ~ ~  BOAbI  B B O 3 A y X e ;  q - y ~ e n b a a k  
B J I a X H O C T b  B O 3 A y X a ;  t - ~ e ~ n e p a ~ y p a  B O 3 A y X a .  

n e p ~ o e  c n a r a e M o e  y p a B F r e H w H  (IV. 18) x a p a ~ ~ e p m y e ~  o6mee u s ~ e ~ e -  
H u e  T e n n o c o A e p x a H m  ~ o s ~ y x a ,  B T o p o e  - m ~ e ~ e ~ u e  T e n n o c o A e p x a I I u R  3a 
C Y e T  0 6 ~ e 1 l a  T e n J I O M  C BbIUle -  M I I k i X e J l e X a U U M U  CJIORMM B O S A Y X a ,  a B TOH- 
KOM n P U 3 e M H O M  C n O e  B O 3 A y X a  n p a K T U Y e C K k i  3a C Y e T  o 6 ~ e r l a  C I T o A c T I ~ J I ~ I O ~ ~ ~ ~  
n O B e P X H O C T b I 0 ,  T p e T b e  - U 3 M e H e H M e  T e I I J I O C O A e p X a H M R  B O 3 A y X a  3a C Y e T  H e -  

r O P U 3 0 H T a J I b H O C T M  ~a104ef i  nOBePXHO(CTN,  Y e T B e p T O e  - M 3 M e H e H k i e  TenJ IOCO-  
n e p X a I l M H  B O 3 A Y X a  3a C Y e T  T e n J I O T b I  M C I I a p e H N R  MJIM KOHAeHCaUNM B O A R l l O r Q  
napa H a  n o s e p x H o c T u  B3BeLUeHHLIX B B O ~ A Y X ~  B O A R H ~ I X  K a n e n e K .  n e p ~ o e  
C u T a r a e M O e  YpaBHeIEMR (IV. 19) X a p a K T e p M 3 y e T  o64ee A 3 M e H e H N e  KOJIMqeCT- 
B a  B o A R H o r o  napa,  B T o p o e  - U ~ M ~ H ~ H M ~  K o n u y e c T n a  B o n m o r o  napa  3a c q e T  
o 6 ~ e ~ a  c n o ~ c ~ a n a ~ o u e f i  n o s e p x H o c T b I o ,  T p e T L e  - 3a c s e T  M c n a p e H u R  u n H  
K O H A ~ H I C ~ ~ M M  B O A R H O ~ O  napa H a  B O A R H ~ I X  K a n e n b K a x .  Benwsw~a ra sin a on- 
p e n e n R e T  ~ s ~ e ~ e ~ u e  B e n u w e  ~ ~ J I R U M M  c B L I C O T O ~ ~  h f e c T a .    TOT B o n p o c  no&- 
~ 0 6 ~ 0  6 y ~ e ~  P a C C h l O T p e I l  H M X e .  n p M  H ~ ~ o J I ~ L U O ~  K P Y T M 3 I I e  M r O P M 3 0 H T a J I b -  
~ 0 f i  I I P O T R X e H H O C T N  C H e X H M K a  ( J I ~ A H M K ~ )  e l 0  M O X H O  n p e ~ e 6 p e ~ b .  B e n ~ ~ u -  
H a  d ~ l d ~  h l O X e T  C T a T b  ~ H ~ Y H T ~ J I ~ H O ~  B C J I y Y a e  0 6 p a 3 0 ~ a ~ u ~  MJIM MCYe3HOne-  

HMR T y b I a H a  H a A  ~ a H ) ~ e f i  n O B e p X H O C T b I 0 .  Ann K O J I M Y ~ C T B ~ H H O ~ ~  O U e H K I l  3 ~ 0 h  
BeJIM9HHb1,  K C O X a J I e H N I O ,  H e T  A a H H b I X ,  n 0 3 T O M Y  I I p H  A ~ J I ~ H ~ ~ ~ L U ~ M  a H a J I U 3 e  
O H a  :HCKJIIOYaeTCH. 

P ~ C C M O T ~ M M  C H e X H U K ,  M M ~ I o I ~ M ~ ~  TOPM3OHTaJ IbHYlO ITOBePXHOCTb M B e C b M a  
60~1bruym n p o T R x e H H o c T b  B H a n p a s n e l m i ,  n e p n e I w i K y n r r p H o M  H a n p a n n e -  
H M m  B e T p a ,  YTO M C K J I h 3 s a e T  B n M R H M e  n o k p e Y ~ o r 0  T e n J I O -  M B J I ~ ~ O O ~ M ~ H ~ .  
B 3 T O M  C n y Y a e  Y P a B H e H M R  (IV. 18) B (IV. 19) M O X H O  3 a n M C a T b  B BMAe  

(IV. 20) 



T ~ K  K a K  I l p N  n p M M e H R I O U e M C R  H a  n p a K T M K e  a n n p O K C U M N p O B a H l l M  ~ ( z )  B 
B U A e  J I o ~ ~ ~ u @ M H ~ I ~ c K o ~ ~  @YHKUNII  Y p a B H e H H R  (IV. 20) N (IV. 21) H e  MMeIOT 
P e U e H N R  B P a U M O H a J I b l l b I X  ~ Y N K U N R X  12591, BOCI IOJ Ib3yeMCR P e l l l e H N e h l ,  n p e A -  

J I O X e H H b I M  A. n. f i a i i x ~ M a ~ 0 ~  11891 n p N  u (2) = U (Z /Z l ) "  ; k ( z )  = k l  (Z /Z l )  I-  e' 

N K P a e B b l X  YICJIOBURX: 
x=O, t (x, z) = t (0, z) - s e p T u r < a n b H o e  p a c n p e A e n e H M e  T e h l n e p a T y p  B 

h l O M e H T  B X O X A e H M R  B O 3 A y X a  H a  JIeAHUK; 
x >, 0 11 z-. 0; t (x,z) = O  - T e M n e p a T y p a  ~ a ~ o u e i i  n o s e p x H o c T u ;  
x > 0 M Z- a ; t (x,z) = l i ~ n  t(O,z), z+w; 
m  - I IOCTORHHaR;  E - H a p a M e T p  Y C T O ~ ~ ~ N B O C T N ;  U1 N k l  - COOTBeTCT- 

B e H I l O  CKOPOCTb  B e T p a  ki K O ~ @ @ N U N ~ H T  0 6 M e ~ a  H a  ~ A N H N Y H O I ?  Bb lCOTe  21.  

nocne a H a n u T r i s e c K o r o  o n p e A e n e H u n  noneii T e M n e p a T y p b r  II B n a x s o -  
CTlI B O 3 n y X a  nOTOKM T e n J I a  K T a l O u e f i  I IOBepXHOCTki  n p N  I l eOAHOpOAI lb IX  rpa- 
HI14HbIX YCJIOBIfRX O n p e A e n R I O T C R  K a K  

B J I a X H O C T b  n P U n O q B e H H O r 0  CJIOR B O 3 A y X a  B M O M e H T  H a T e K a H U R  H a  JIeAHMK; 
f l ,  q 1 ,  U l ,  k l  - C O O T B e T C T B y I O 4 M e  BeJ lMqUHbI  H a  ~ A M H U Y H O ~ ~  Bb lCOTe  H a A  T a -  
I O ~ e i i  ~ O B ~ ~ X H O C T ~ ~ O ;  p- HJIOTHOCTb B O 3 A y X a .  O ~ O ~ H ~ Z ~ M M  6 e 3 p a 3 h f e p ~ y r o .  

A 

Ypanbc~oi i  m~uuonorwsec~oi i  s~tcne~suweii, n o ~ a s a n ,  YTO norapu@w~I.re- 
C K a R  @ Y H K ~ N R  P a C I I p e A e J I e H M R  M e T e O 3 J I e M e H T O B  no BbICOTe  6 n u 3 ~ a  K no- 
~ a s a ~ e n b ~ o i i  npw m= 117 w z>10 cu. n p a ~ e ~  E x m =  117. Torna p=0,1, 
l ' (1 +p)  1 ki A= ( u l / 2 k l )  Benwsw~a p no p a 3 J I M s H b I h f  K a K  3 K C n e p I l M e l l -  

T a J I b H b I M ,  T a K  'M T e O p e T M Y e C K N M  A a H H b l M  6 n w 3 ~ a  K O,1 (2591, XOTR B C a h l O h l  
H a r I a J I e  ~ p a ~ ~ @ o p h l a u N k i  B O 3 A y X a  O H a  H e C O M H e H H O  BbILLIe. A ~ ~ ~ c T B H T ~ J I ~ H o ,  
T a K  K a K  &=f (At/u2), T O  n p N  I ~ ~ ~ I ~ M ~ H H O R  BAOJIb  OCH X CKOPOCTN B e T p a  U l  
BeJ I I l r IMHa  & O n p e A e J I R e T C R  TOJIbKO B e P T k i K a J I b H b I M  r p a A U e H T O M  T e M n e l I a T Y -  
P b I  At, ~ 0 ~ 0 p b l f i  O C O ~ ~ H H O  BbICOK y H a B e T p e H H o r O  K p a R  C H e X H N K a .  P ~ ~ c W T ~ I  
BeJIHYMHbI E no A a H H b I h f .  r p a A M e H T H b I X  w 3 h l e p e ~ u k  CKOPOCTM B e T p a  B 10- 
15 O T  I l a B e T p e H H O r O  K p a R  r O P : M 3 0 H T a J I b H O r O  C H e X H N K a  no h l e T O A y  a. A. n a f i x ~ ~ a ~ a  11891 A a J M  BeJ IMsNHbI  0,10-0,20. HO T a K  K a K  H a A e X H O e  
O n p e n e J I e H U e  BeJIHlINHbI  E ~ p e 6 y e ~  O s e H b  B ~ I C O K O ~  TOqHOCTM M 3 M e p e H I I R  B e -  
JIU'IMH U H a  MHOrMX ( B  TOM 'IHCJIe N B ~ I C O K H X )  r O P H 3 0 H T a X ,  T O  I lOJ Iyz IeHHbIe  
BeJIMqMNbI C J I e A y e T  C q U T a T b  O P N e H T I 1 ~ O B O Z I I I b l h l l ~ .  B e n u s ~ ~ i a  A h l a J l 0  ll3- 

MeHRe'IlCR B I U M ~ O K O M  A M a n a 3 O H e  B e J I M s H H  M 3 M e H e H U R  U1 1.I k l ,  T a K  K a K  06e 
OHU I I ~ M ~ H R I O T C ~  B OAHOM w TOM xe H a n p a s n e H u u .  T ~ K ,  H a n p m e p ,  n p H  



.p=0,1 B n u a n a s o ~ e  u 3 ~ e ~ e ~ w i i  ul OT 1 no 8 . ~ / c e ~  u k l - O T  0,02 ,qo 
0,06 u2/celC BeJ IMYl lHa  A U 3 M e H R e T C R  JICILUb OT 1,38 A 0  1,52. ~ O ~ T O M Y  3 T Y  
BeJIU1lUHy B I lepBOiM ~ ~ H ~ J I M X ~ H M M  M O X H O  CLIMTaTb ~ O C T O R H H O ~ ~ .  

3 a n ~ m e ~  T e n e p b  B e n w s M H b I  npnxona T e n n a  H nnarw ( B  n e p e c q e T e  H a  

~ K B N B ~ ~ ~ H T H O ~  K o n u q e c T B o  T e n n a  ~ c n a p e ~ a n - ~ o ~ n e ~ c a q u w )  B swne 

(IV. 24) 

(IV. 25) 

0 (x) = P (x) + EL (x). (IV. 26) 

(IV. 27) 

(IV. 28) 

B ~ J I M Y M H ~ I  0 (x) 10 ( I ) ,  I I O J I y q e H I I b I e  B n O J e B b l X  YCJIOBMRX n p M  H 3 Y q e H M U  
. a 6 n ~ u u u  n O B e p X H O C T I l  nJIOCKMX CHeXHMKOB,  U M e I O U M X  @ O P M Y  BbITRHYTbIX 
nonoc, n p H o e n e l i b I  na pwc. 68. M c n o n ~ 3 o ~ a n k c ~  T o n b K o  A ~ H H L I ~  m ~ e p e ~ w i i ,  

K O r A a  B e T e p  6 b 1 n  H a n p a B A e H  n e p I I e H & M K y n R p H O  K K p O h I K e  C H e X l i M K a .  Be; 
. n n r u H a  a 6 n ~ q ~ n  o n p e n e n m a c b  no TOHKMM ~ ~ ~ I ~ Y K O B ~ I M  p e e s K a M ,  yrny6- 
J e H H b I M  A 0  nJ lOTHOrO C n o n ,  n p a K T H Y e C N I l  H e  n O A B e p X e H H O r 0  O C e A a H M I o  

caera. n o  3 ~ 0 r o  x e  Y ~ O B H R  H ~ M ~ P R J I C R  u 0 6 - b e k 1 ~ b 1 f i  B e c  c H e r a .  n o n p a ~ ~ a  
H a  B n a X H O C T b  C H e r a  H e  BBOAHJIaCb ,  T a K  K a K  B e n M s H H a  0 6 ' ~ e ~ ~ o r o  B e C a  

. C H e T a  N B e n M Y H t I a  C H M X e H M R  e T O  . nOBePXHOCTW O n p e A e . ? R n M C b  B HOYIlblle 
y a m ,  I t o r n a  B n a x H o c T b  c H e r a  I r e n e n u K a .  

B 0 n l I 0 f i  T O q K e  I l pOM3BOAUnCf l  K O H T P O J b  38 B ~ J I H ~ M H o ~ ~  !CTaHBaH:MR, p a C -  
C ~ M T ~ H H O ~ ~  .IlO M3MeHeHM.10 B O n O 3 a I l a C a  B C H ~ X H O ~ ~  T O n u e  M n0 n a H H b I M ,  no- 
.?yYeHHbIhl  J M 3 N h f e T p y .  n p M  MHTeHCNBHOCTU T a R H H R  30-50 AM B CYTKiI 

. F a C X O X A e H I J e  B A a H H b I X ,  n O J I y r e H H b I X  O ~ O M M U  M e T O A a M N ,  H e  n p e B L l L L l a n 0  
P ~ A M ~ U M O H H ~ I ~  6 a n a ~ c  M3'MepRJICR T e p M O 3 n e K T p H Y e C K H M  6 a n a ~ c o -  

M e p O M  ~ H M L L I ~ B C K O ~ O  1 pa3 B 30 M u t i  C ~ O - K ~ ~ T H O ~ ?  nOBTOPHOCTb10  M CMCTe- 





E c n ~ ,  H a n P U h l e p ,  H a  H ~ K O T O P O ~ ~  ~ o ~ N ~ o I I T ~ J I ~ I I o ~ ~ ,  p a B H O h l e p l l 0  o6nysae- 
M O ~  COJIHUeM n O B e p X H O C T M  P a C n O J I O X e H b I  I I e p n e H A M K y J I R p H O  B e T p y  C I I e X H L l e  

nOJIOCb1, T O  BeJ IM9MHa T Y P ~ ~ A ~ H T H O ~ ~  C O C T ~ B A R I O ~ ~ ~ ~  ~ ~ J I R U N M  MX I IOBepXHO-  
CTU npx ruwpme 10 M 6 y ~ e ~  B 1,6 pasa 6 o n b ~ e ,  s e M  npw r U u p M H e  100 Y, M B 
3,1 pasa 6onbue, seu npx mupwae 500 M, a n p M  n n o ~ ~ o f i  O ~ J I ~ Y I I O C T M  - co- 
OTBeTCTBeHHO B 1,25 M B 1,45 pasa 6 0 J I b r U e .  T ~ K M M  0 6 p a s o ~ ,  eCJIki B 6acceA- 
H e  MMeeTCR J I ~ H A U ~ @ T  MeJIKNX Y r a C T K O B  C l I e r a  M J I b A a ,  T O  n p M  n p O s M X  p a B -  
H b l X  YCJIOBMRX T a R H M e  C H e r a  M J b A a  6 y ~ e ~  3Ha l rMTeJ IbHO Gonee HHTeHCMBHblM,  
Y e M  B 6acceii~e C J I ~ H W . I ~ @ T O M  K p Y n H b I X  C H ~ > & H ~ I X  n 0 J I e f i  M JeAHIHKOB. Pas- 
M e p  n e A H M K O B  N C H e X H N K O B  O C O ~ ~ H H O  CMJJbHO I C K a 3 M B a e T C R  H a  NHTeHCNBHO- 
C l M  T a R H M R  I IpM p a A l i a U N O H H O h l  T u n e  T a R H M n  M 3 H a Y N T e J I b H O  M e H L U l e  - EPH 
aABeKTMBHOM.  

K ~ K  n o ~ a s a n u  T e M n e p a T y p H b I e  paspesbr, OAMH ~3 KOTOPLIX n p u B e A e H  H a  
p N C .  69, O n M ~ a ~ l ~ b l i  B b l U e  3 @ @ e ~ T  T P ~ H C @ O P M ~ U M U  BOSAYXB, H a T e K a i O U e r O  

Pnc. 69. n o n e  TeMnepaTyp uosnyxa ]ran ~ O ~ H ~ O H T ~ J I L H ~ I W  C I I ~ ) ~ < -  

H H K O M  B n c ~ b ~ i i  y>~epe~l~to-~ennbr i i  ZeHb 

H i l  C H e X H U K ,  KOJIUYeCTBeHHO A O C T M r a e T C R  T O r A a ,  KOI'Aa X a p a K T e p I I L I e  P a C -  
CTORHMR R l e X A y  . C H e X H M K a M U  P a B H b I  MJIM 60~1,~rne X a p a K T e p H b l X  l I a 3 M e p O g  
C a M M X  C H e X H M K O B .  B 3TOAl CJ IY ' i a e  n p M 3 e M ~ b l f i  ~ J I 0 f i  I 3 0 3 A y X a ,  O X J I ~ X A ~ H H L I ~ ~  
H a A  c H e > K M u K o M ,  y c n e B a e T  B H O B ~  I I a r p e T b c n  T a K ,  s ~ o  nposecc ~ e n n o o 6 ~ e r l a  
? v I e X A y  NMM M ~ O A C T N J ~ I O U ~ ~  n O B e P X M O C T b I 0  n p M 0 6 p e ~ a e ~  K B a 3 M C T a U M O H a p -  
~ b i i i  x apawep .  

A J ~ R  o n p e n e n e l w n  c p e n I I e r o  x a p a K T e p H o r o  p a s ~ e p a  C H e x H H K o B  u nex- 
HNKOB B 6acceA~e MOXIIO M C ~ O J I L ~ O B ~ T L  M a T e p u a n b r  ~ ~ ~ O @ O T O C - I , ~ M K U  6ac- 
c e k ~ a  MJIM K a P T b I  3 a C H e X e H H O C T U  T e P P M T O p N M  B A ~ H H ~ I ~  MOMeHT.  no T e p -  
P U T O p M U  6accefi~a n p O B O A R T C R  JIMHMM T O K a  B O 3 A y X a  U B n O J I b  K ~ > K A O ~  N 3  



He6onimue K a p O B b I e  J I eAHNKN - ~ a u 6 o n e e  X a p a K T e p H b I e  H Ul l lPOKO P a C -  
n p 0 C T p a H e H H b I e  n p e A C T a B M T e n U  C O B p e M e H M O r O  OJ IeAe l l eHMR Y p a J I a .  OCHOB- 
~ 0 f i  NX O C O ~ ~ H H O C T ~ I O  R B n R e T C n  p e U l a l O u e e  BJIMRHMe B M ~ I ~ ~ I O ~ ~ ~  @0ph lb1  
penbeaa I i a  @ o p ~ ~ p o ~ a ~ ~ e  n p M x o n a  M y 6 b 1 n M  ueuec~na  n e n H u K a .  

P a c c n l o ~ p u ~  B e n w s k i I r b I  a6nnuuu u coc-rannmuux T e n n o n o r o  6anarica 
IIOBepXHOCTM K a p O B O r O  J I eAHMKa O 6 p y s e ~ a  3a nC!pHOA C 20 no 26 MlO.rIR 
1962 r., K O r A a  H a  H e M  ~ L I J I M  ~p0~0.4e~bI , .~a6JI10~errw~ no 0 n N ~ a ~ l i 0 f i  B b I U l e  
MeTOAMKe.  ~ o ~ o J I H H T ~ J I ~ H o  I IpON3BOAMJIOCb H a H e C e H M e  H a  n n a H  <(JIMHIlM T e -  
HM),. Tenno6ana~conb1e M ~ M ~ ~ ~ H I I R  n p o B o n M n M c b  B u e ~ ~ p a n b ~ o i i  sacm nen- 
I i l l K a .  A ~ J I R U M O H H ~ I ~  p e f i K N  p a C I I 0 J I a r a J I U C b  TaKWhl  o 6 p a 3 0 ~ ,  ~ I T O ~ ~ I  BLIRBUTL 
npe>r<Ae B C W O  M3MeHeHMR ~ ~ ~ R I ! M M  B K p a e B b I X  q a C T R X  J I eAHMKa,  rAe OHM H a -  
u6onee 3 H a ~ I M T e J I b H b I .  L I e ~ b l p e  p e f i ~ ~  6 b r n w  YCTaHOBJIeHbI  H a  n n 0 ~ ~ 0 f i  U e H T -  
p a J I b ~ 0 f i  YaCl lH  13 C e M b  P e e K  - H a  H ~ K J I O I ~ H O ~ ~  K BOCTOKY l I a C T U  J I e A H U K O B O r C ~  
R 3 b l K a  (PHC. 70). Eon(?€! 80°/o nceh n O B e p X H O C T H  .?eAHHKa B n e P M O A  ~ a 6 n ~ )  
Be t Ik i f i  Gbrno n O K p b I T 0  IIJIOTHbIM OAHOPOAHblhf  @MPHOM. 

B T e l l e r w e  20 monn c T o n n a  n a c a r y p H a n  nwona,  p a f l M a ~ M 0 ~ H b I f i  6 a n a ~ c  
I lOBepXlIOCTM COCTaBMn OKOJ'IO 100 KUA/C .M~ CYTKU. H ~ A  JleAHNKOhI AYJI C J I a -  
6 b l 6  B O C T O ~ H ~ I ~  B e T e p  M a K p O ~ U P I < y f l ~ U M O H H O r O  nPOMCXOX<AeHIlR.  3 a  CyTKM 

c y l l ~ a p ~ a n  B e n w s u a a  a 6 n n s ~ u  n o B e p x l i o c T u  no B C e M  p e k ~ a h l  6 b 1 n a  n Q s T M  
C A S l H a K O B a  If JIMUIb K p a f i l i N e  BOCTOrIHLle p e k K M  A a n N  B e J I M s H H y  a6nnuuu H a  
20°/0 6onbruyr0, q e M  B ~ e ~ T p a J I b l i 0 f i  ' IaCTM J I e n H U K a .   TO O ~ ~ R C H R ~ T C R  BJIM- 

n H M e M  ~ p a ~ c @ o p h l a u u t i  (XOTR N cna6ofi) ~ a ~ e ~ a r o u e r o  ~ o s n y x a  11 ~ a u 6 o n e e  
H Z ~ K U M  B ~ I C O T H L I M  n o n o x e ~ i ~ e ~ ~  K o H u a  R B L I K ~ .  B n o c n e n y l o u k i e  CYTKM H a -  
6 n i o ~ a n a c b  I I p e M M y u e C T B e H I I O  R C H a R  n O r O A a .  P a ~ M a L l I l 0 t l l l b 1 f i  6 a n a ~ c ,  n O J I y -  
Y ~ H H ~ I ~  IIO H e I I O C J l e ~ C T B e H l l b I h l  M 3 M e p e H N R M  B u ~ H T ~ ~ J I ~ H o ~  rIaCTM J l e R H N K a ,  
n p e n b I r u a n  200 i c a n l c ~ ~ .  CYTKU. C p e ~ ~ x e c y ~ o q ~ a n  T e M n e p a T y p a  nosnyxa no- 
C T e n e H H O  n O A H l 3 h l a J I a C b  O T  6' B H a Y a J l e  n e p E l O A a  no 14' B K O H U e  n e p U O R a ,  
K O r A a  ee B e i I I l s I l H a  AOCTMrJ l a  J I e T I l e r O  h I a K C H M y M a .  Hau6onee B b I C O K a n  T e M -  
n e p a T y p a  nosnyxa ( H a  B b I c o T e  2 N) B u e l i ~ p a n ~ ~ o i i  s a c T u  n e n s m a  n o c T w -  
r R n a  20". ~ 0 J I b ~ y 1 0  [ I a C T b  B p e M e H l H  H a 2  J I e n H U K O M  6b1n XOpOl l IO  p a 3 B l . i T  CTO- 
K O B L I ~ ~  B e T e p  ( C M .  PUC. 70, a) .  

Y ~ 0 6 b 1  ~ O J I Y Y I ~ T ~  n p e A c T a n n e w r e  o none s e T p a  no n c e h f  o 6 a e ~ e  K a p a ,  
6brno n p o s e n e H o  3 o H n u p o o a H M e  I ~ N X H ~ I - o  cnon ~ o s ~ y x a  npu  noaroLsw 0 6 ~ 1 ~ -  
HbIX  CI lTHaJ lbHb lX  p a K e T .  n 0 c J I e  B b l C T p e n a  B e p T M K a n b H O  B B e p X  P a K e T a  O C T a B -  
J I R n a  I 7 p f f ~ o f i  A ~ I M O B O ~ ~  C J e n ,  OTI-IeTJIMBO ~ M n ~ b l f i  I I a  ( 1 3 0 ~ e  TeMIIb IX  C l i a J I   el)- 
T M K a J I b H b I e  JIMHMM H a  PMC. 7 0 , ~ ) .  B C J e A y I O u e e  h l r H 0 B e H M e  n O C J l e  B b l C T p e J I a  

A b l M  H a Y U H a n  A B M r a T b C R .  6 b l J I 0  YCTaHOBJIeHO,  s T 0  TOJII l lMHa ICJIOR B O 3 R y X a ,  
nnwxyuerocn B H I I ~  no n e A t i t i K y ,  H e  n p e B L 1 r u a e - r  15-30 M. B donee B ~ I C O K M X  
Cu1051X B 0 3 n Y X  n B M r a n c R  B B e p X  IT0 JIeLlHUKy,  XOTR CKOPOCTL e T O  ABUXCeHUR H e  
n p e s b l r u a n a  0,5-1 ~ l c e l c .  Y o c ~ e r n e ~ ~ o r o  c o n H u e h 1  c e n e p H o r o  c K n c H a  K a p a  

6 ~ 1 n ~  O T h l e Y e H b I  MHTeHCI lBHbIe  B O C X O A R U H e  TOKU B O 3 A y X a ,  a y 1O)KHOrO ( ~ e -  
t l e n o r o )  - cna6b1e nocxonnuue TOKM I ~ M  H e y n o p n n o s e s n o e  nnuxeatie. Y no- 
B e p X H O C T N  J l e n H M K a  B e T e p  n O B C I O n y  6 b 1 n  H a n p a B n e H  no yKt<nOHy. ~ M H M H  H a N -  
~ G J I ~ L L I M X  C K O ~ O C T ~ ~  B e T p a  O K a 3 a J I a C b  I l e C K O J b K O  C ~ I ~ U ~ H H O ~ ~  K C e B e P Y  IIO 
OTHOUleHNIO I< U e H T p Y  T R X e C T M  nOBePXHOCTM J e A H M K a .  CKOPOCTM B e T p a  )' 
K p a e B  n e A H M K a  6brnu HaMhleHbUIMMU,  n O C T e I I e I l H 0  B O 3 p a C T a R  K I [ e I l T p y  (chi. 
ptic. 70, a, 2 ) .  

none T e M n e p a T y p  n p u 3 e ~ ~ o r o  cnon nosayxa no paapesy A 6  (CM. pwc. 
70, 8 )  B b r n o  n o n y z I e H o  n y T e h 1  o n n o n p e a i e I i s b r x  o T c s e T o B  T e M n e p a T y p b I  no 
n C U X p O h l e T p a h 1  A C C M ~ H ~ .  I ( ~ K  D U 2 H O  M3 PIICYHKB, I I ~ T ~ K ~ I O S ~ W ~ ~  H a  J IeAHMK 
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n - ns~e l t enne  ~yp6ynoc~ l lo f i  c o c ~ a e n ~ ~ o q e f i  a6nnunn (B  >(A( cnon nonbl) II ncKTopa C K O ~ O C ~ H  

U C T ~ R  Ila UI,ICOTC 2 .u; fi - W30nUHWH p a n n a q l ~ o ~ l ~ o f i  c ~ c ~ a e n n i o u e f i  a6nnqnn ( B  Arrr cnou nonb~) 
(cnnomnbre nw~lna) 11 HJornncM noBepxIIocTH n e n ~ ~ n ~ a  ( I I~ I IKTNP~IM~ nn11111i); 8 - none TeMnelra- 
7ypb1 n03nyxa nan nennnKoM B u c t ~ ~ ~ f l  y ~ e p e ~ t l ~ o - r c n n ~ , ~ f i  nelcl. no ~ l p o @ l ~ n ~ o  AL;; r - IIO.IC 

c ~ o p o c r n  BeTpa nan nenllLiKOM n U C I I L ~ ~  y ~ e p c n ~ o - ~ e n n u f i  nc~cb no n p o @ ~ t . ~ ~ o  AL 



~ennbrj i  BOBAYX o T A a e T  T e n n o  ~amwei i  n o s e p x H o c T u  u n o c T e n e H H o  a b r x o n a -  
xcmae-rcn. Ha y p o B H e  25 CM T e M n e p a T y p a  ero n o H u x a e T c R  OT 15-16" 
y K p a R  J I e A H U K a  A 0  6-7" B pafio~e,  H e  U C n b I T b l B a l o U e M  BJIMRHUR CTOKOBOrQ 
B e T p a .  

K ) X H ~ R  Y a C T b  J I e A H U K a  O C B e U a J I a C b  ICOJIHUeM C 4 l t a C  30 MUH A 0  13-- 
14 vac, c e B e p H a R  - c 4 vac 30 M U H  AO 18-19 vac. ~ P R M ~ R  C o n H e w l a R  p a A u -  

a U U R  AJIR p a 3 J I U Y H b I X  T O Y e K  J I e E H N K a  P a C C Y M T b I B a J I a C b  no @ o p ~ y J I e  
A. H. ~ O ~ A O B ~  (811 C ~ G ~ T O M  npOAOJIXUTeJIbHCYCTU O C B e U e l i H O C T I I .  Benuqu- 
H b l  ~ ~ C C ~ R H H O ~ ~  P a A U a U U H ,  a J I b 6 e ~ 0  M ~ @ @ ~ K T M B H O T O  U3JIYYeHUR n O B e p X H 0 -  
CTI? npUH'MMaJ IUCb  nOCTORHHbIhTB no n J I O U a A U ,  XOTR IIOCJIeAHRR,  no-BIIAWMO- 
MY, HeCKOJIbKO Y M e H b u l a e T C R  y K p a e B  J I e A H U K a .  Mcxonn U 3  3 T U X  P a C Y e T O B  
M ~ o n y u e ~ ~ i i ,  ~ ~ I J I U  n o n y Y e H b I  B e n u s u H b r  p a n u a u u o ~ ~ o f i  coc~a~n~lorue i i  a6- 
J R U U U  AJIR ~ c e i i  n o n e p x 1 I o c T w  n e n H u K a  3a nepuon c 20 no 26 MIO.IR. 
Be .111sk i~a  p a A u a u H o r i H o r o  6 a n a ~ c a  c e B e p H o r o  c K n o r i a  ( I O X H O ~  3~~110311-  
U N U )  B 3-3,5 pasa n p e n b r l l r a n a  3 ~ y  B e n u w r - I y  A n n  H x H o r o  c l< .voHa ( c e ~ e p -  
H O ~  ~ K C ~ O ~ M U U M )  U B 2 pa3a - AJIR ~ J ~ O C K O ~  r l e 1 1 ~ p a J l b ~ 0 f i  YaCT11 .Ilea- 
H U K a .  

B t ! J I t i ~ ~ l l ~ b l  T Y ~ G Y J I ~ H ~ H O ~ ?  C O C T ~ B J I R I O U ~ ~  ~ ~ J I R ~ M M  6b1nn n O J y q e H b l  K a K  
p a 3 H O C T b  C Y M M a P H b I X  BeJIUYNH ~ ~ J I R U U U  M BeJI l lYUH ~ ~ A U ~ U M O H H O ~ ?  COCTaB- 
n ~ m u e i i  ~ ~ J I R U K U .  Y ~ K  BUAHO ~3 PUC. 70, B e n m m i a  @(x) p a c n p e A e j I R e T c z  
no n J I 0 U a D U  H e p a B H O h f e p H O  Pi H e C U M M e T p U Y H O  OTHOCMTeJIbHO ~ P O A O J I ~ H O ~ ~  
OCU J I e A H U K a .  n p U  3 T O M  JIWHUR n O H U X e H H b l X  ~ H ~ Y ~ H H R  BeJ lUYUHbl  Q)(x), no- 
BMAMRlOhfY, C O B n a A a e T  C OCbIO CTOKOBOrO B e T p a .  M H T ~ H C M B H ~ R  ~ p a l l ~ @ ~ p h l a -  

U H R  B O 3 A y X a ,  H a T e K a I O ~ e r O  H a  JIeAHIIK,  B OCHOBHOM 3 a K a H Y U B a e T C R  n p U  AO- 
C T N X ~ H U I U  B03AYXOM U e H T p a n b H b l X  Y a c ~ e f i  J I eAHkiKa .   TO nO.lO>r<eHUe n O A -  
T B e p X A a e T C R  T e M n e p a T y p H b I M  p a 3 p e 3 0 M ,  n l > O B e A e H H b I h l  n p I i X l e p H 0  ~ 2 0 J I b  OCtI 
C ' IOKOBOrO B e T p a .  T e ~ n e p a ~ y p a  B O 3 A y X a  H a  Bb lCOTe  1 M n p U  ABU>t<eHUU ICBeP- 
X y  UHH3 no J IeAHI?Ky  C l I a Y a J I a  ~ ~ I C T P O  n O H U X a e T C R ,  3 a T e h l  H a  ~ J I O C K O ~  no- 
B e p X H O C T U  O C T a e T C n  IIOYTU H ~ U ~ M ~ H I I O ~ ~ ,  a n p U  O n y C K a H U U  B O 3 A y X a  no R3b1- 
KY MeAJIeNHO llOBbILlIaeTC5f.  

Y Y I ~ T L I B ~ R  N 3 J I O X e H H O e ,  n p M h l e M  3a x a p a ~ ~ e p H b 1 f i  p a 3 M e p  f i eAHUKOB n O J I 0 -  
BWHY ero c p e ~ ~ e l ?  LUIUpMHbI. C P ~ A N R R  n 0  B C e M Y  J I eAHUKY BeJIUYMHa T Y P ~ Y -  
J I ~ H T H o ~ ~  C O C T ~ B J I H I O L I ~ ~ ~ ~  ~ ~ J I R U U I +  @ , , = ~ ~ O ' M M ,  a BeJIUYlMHa @ ( I )  =420 MM.  
O-rcroaa O,,/U)(l) = 0,6. E J I M ~ K M ~ ~  p e 3 y n b ~ a ~  6 b 1 n  n o n y s e H  no @oparyne 
(IV. 29) npw H C ~ O J I ~ ~ O B ~ I I H I I  cpemux 3a neptlon i l a 6 ~ 1 1 o n e ~ u i i  h f e T e o p o n o r u -  
YeCKUX BeJIMYMH. 

P a c Y e ~ b l ,  n p U B e A e I l H b I e  BbILLIe AJIR n J I O C K O r 0  C H e X H M K a ,  BblTRHYTOTO nep- 
n e H A U K y J I R p H 0  B e T p y ,  nPMhlC3llMMbl, no -BNAMMOMY,  AJIR K a P O B b l X  JIeAll14KOB. 
U C H e X H N K O B  B n e p N O A  p a 3 B l l T H R  CTOKOBQrO B e T p a .  

J e ~ 0 1 1  B U C C J l e A y e M O M  paf io~e ~ e p ~ U ~ a J l b ~ b l f i  r p a A H e H T  T e M n e p a T y p b r  
B O 3 A y X a  COCTaBJ lHeT  0,0065 z p a d l ~  C B e C b M a  H ~ ~ O A ~ U I H I M M  OTKJIOHeHMRMH. 

B e p ~ I l K a ~ b ~ b l f i  r P a A l l e H T  I lHTeHCUBHOCTU a 6 n R U u U  n0BePXHOCTI . I  J I b A a  H C H e -  
ra  3 H a Y M T e J I b H O  M e H e e  nOCTORHeH,  YTO ~ ~ ' ~ R C H R ~ T C R  I l p e X A e  B C e r O  H e O A U -  
H ~ K O B ~ I ~ T M  YCJOBURMU O ~ J I ~ Y ~ H U R  n p ~ ~ o i i  c o n ~ e . r ~ o i i  panuasueii H a  p a 3 ~ b r x  
BbICOTaX U, CJ I eAOBaTeJ IbHO,  pa3J IUYHMhlZ i  BeJIMYUHaMM T e M I I e p a T y p H O i - 0  KO- 

s @ # u u w e ~ ~ ~ a  c H e r o T a n x - r M n  at. I l p u  ~ p a m i a u n o H H o ; M  T M n e  T a R H U R ,  M M e I o q e h r  
~ a U 6 0 J I b L l I y 1 0  n O B T O p R e M a C T b  B M l o H e  U B n e p ~ o f i  nOJ IOBMHe HIOJ?R, BMCOKO 
F a C ~ O J l O X e H I I b I e  JIeAHMKU N C H e X H M K N  n O J I y Y a m T  6 o n b m e e  KOJIIlYeCTBO panu-  
S I ~ M N ,  Y e M  HU3KO paCIlO.! lOXeHHble .  B 3 T O T  n e p U O A  ~ e p ~ U ~ a J I b ~ b 1 f i  r p a A U e H T  
UHTeHCUBMOCTN ~ ~ J I R ~ U F I  COCTaBJ IReT  B C P e A H e M  2-3 M M  H a  100 M B CyTKU. 
B T e Y e H U e  B T O ~ O ~  nOJIOBUHb1 MloJJR M B a B r Y C T e  Be.TWYUHa er0 C.TaHOBUTCR AO- 
BGJIbHO C T ~ ~ H J ~ H O ~ ~  BO B p e M e H U ,  P ~ B H O ~ ~  4-5 M M  H a  100 M  B CYTKIi (PUC.  71). 
Y B ~ J U Y ~ H M I O  B e p T U K a J I b H O r O  r p a A I l e H T a  a 6 n ~ s u w  B 3 T O T  n p O M e X y T O K  



.BpeMeHM C ~ O C O ~ C T B ~ ~ T  T a K X e  B b I n a A e H t i e  C H e r a  H a  BbICOTaX, KOTOpOe 6b1- 

. s a w  H a  Ypane, K a K  npamno, B nep~ofi  nonosme a s r y c T a .  
A n R  BblRCHeHNR B U n a  3aBMCHMOCTM C Y M M ~ P H O ~ ~  a6nnum 3a n e T o  XA 

,OT B ~ I C O T L I  M e c T a  z n o n y c - r u h r  c H a Y a n a ,  s ~ o  cpen~ui i  3a n e T o  T e h m e p a - r y p -  

Za6c1 
HLIR K O ~ @ @ N U H ~ H T  Cl Ie rOTaRHI lR  H e  
3aBIZCNT OT BblCOTbI. Torna BeJIMqll-  

CH. Xap - Haypabf- fley 1 \< H a  ZA 6 y n e ~  3 a B t i C e T b  TOJIbKO OT 

'040 CYMMbI CqeAlleCYTOLIHblX nOJIOXII -  

O'- n. UTAh 
T e n b H b l X  T e h l n e p a T y p  B O 3 A y X a  H a  

i ' on. One~uu A ~ I I H O L Y ~  BLICOTC Ctcys =f(z ) ,  a 
! \ 

',o ~ . A H ~ V U H U  WMeHHO 2 A  =a* f (2'). ~ O ~ ~ C T H M ,  
I \ , n . y e m ~ ~  YTO ~ e h r n e p a ~ y p a  ~ o s n y x a  ~a nlo- 

SOD! a 06pyveBa \ 6ok BbICOTe M3hleHReTCR no CMHy- 

I COMAaJIbHOMy 3aKOHY 

CH. X a d a r n u ~ ~ ~ u k  f = 9 sin (3 - ?) n -+ fcP, 

M O M ~ H T  H a c T y n n e H w n  (IV. 30) N O K o H q a H M n  (IV. 31) n e p M o n a  c nonoxw- 
TeJIbHblLlM !CpeAHeCyTOLIHbIhTM T e M n e p a T y p a h I M  B O 3 n y X a  ~ a k ~ e ~  K a K  

Ha PUC. 72,6 ~ s o 6 p a x e ~ a  .3aBliCUMOCTL Z t c y T . = f ( Z ) ,  ItOCTilOeH- 
. r r a n  no Q o p ~ y n e  (IV. 34) nprl n e n M s u H a x  n a p a M e T p o n  ( n o n y s e i ~ ~ b ~ x  

n y T e n f  noa6opa): fmax, o = 4-15'; tmin. o = -61'; 7=0,0065 e p a d / ~ .  H a  
plic. 72, a n p e n c T a s n e n  c ~ ~ y c o w n a n ~ l ~ b l i i  XOA T e M n e p a T y p  ~ o s ~ y x a ,  c o o r B e r -  



C T B ~ I ~ L I ~ M I ?  3TMAl n a p a M e T p a M ,  U ~ e I ? ~ T ~ U T e , r l b ~ b l f i  X 0 1  CPeZHeCYTOYHblX  TeY- 
nepalyp ~ o s n y x a  B 1959 r. I l a  M e T e o c T a H u u u  6. X a n a ~ a .  C o o ~ ~ e ~ c ~ s y r n w ~ ~ e  
CYMMbI I lOJ IOXUTeJ IbHbIX  T e M n e p a T y p  B O 3 a y X a  H a  P a 3 H b l X  YPOBHRX I l a n  M e -  
T e o c ~ a ~ s L i e f i  5. X a n a T a  A a H b I  B ~ a 6 n .  48. I < ~ K  BUAUM, COOTBeTCTBUe  D e -  

3 y J I b T a T O B  X O p O u I e e .  Kpusan  
2fl=f (z) K a c a e T c R  ocu H a  OTHO- 20, 
C k I T e J I b ~ o f i  BbICOTe,  ~ ~ B H o I ?  2300 At 
(2530 M H a  yp. M O P R ) ,  a K p U B a R  

f 2  ( 2 )  - H a  O T H O C N T ~ J I ~ H O ~ ~  Bb l -  j 5  - 

C O T e  3400 M I  s T 0  COOTBe'l 'CTByeT 
DeJlZIYMHe CYTOllHOrO M a K C U M Y M a  10 - 

T e M n e p a T y p b r  ~ o s n y x a  H a  Me-reo-  
c ~ a t ~ u u u  6. X a n a ~ a ,  p a ~ ~ l o i i  +2Z0. - 
O ~ H ~ K O  BeJlMYUHa xf2 BblLUe OTHO- 
C M T ~ J I ~ H O ~ ~  BbICOTbI 2000 At ~ ~ I C T P O  
Y M e H b U I a e T C R ,  COCTaBJIRR H a  BbICO- 
T e  2500 M nsmb  30 z p a d - c y ~ ~ u .  
Benusuribr CYMM CPeAHeCYTOYHblX  ZD, 
n o n o r u r e n b H b l x  T e M n e p a r y p  803- 256;-\ 

b 
\ 

nyxa 13a M ~ T ~ O C T ~ H U M M  Ij. X a n a ~ a  0 I 

COCTaBJIRJlU B 1958-1962 rr. COOT- 2000 
B e T C T B e H H O  740, 1100, 885, 1003, 
1300 i?pad. CYTKU. C ~ ~ A H R R  3a JleTO 
s e n u s u H a  T e M n e p a T y p H o r o  ~030- 
@ M U M ~ H T ~  C H e T O T a R H U R  M 3 M e H R J I a C b  
O T  5-5,s M M / Z ~ U ~ .  C ~ T K U  B AOJIUHe  

' 
li. X a n a ~ b r  no 6-6,5 ~ ~ / z p a d . c y ~ -  
KU H a  BePLLlNHe X a p - H a y p ~ b l - K e y  500 
(1000 M H a n  n o n u ~ o i i ) .  Osenun~o,  
YTO 3 a B U C U M O C T b  ~ A = a t ( z )  f ( 2 )  
R O J I X H a  HeCKOJIbKO O T J I U 4 a T b C R  OT 
3 a B U C U M O C T U  zfcyr =f  (z) ,  ' I T 0  I3 

L I . 
1000 2000 9000 4000 5000 6000 A, MM 

ne~crBuTenbrfoc'u Firnee' MecTO' Ha PHC. 72. J a o ~ c w ~ w r b  c y ~ r a p ~ o i l  ~ ~ : I R I ( H H  
put' 729 KpuBaR 3aBuCUM0CTU ( a 4 )  "ODePXIiOCIH J i e A I I H K W  N C H C X H H K O B  
C Y M M ~ P H O ~ ~  ~ ~ J I R U U U  OT B ~ I C O T ~ I  no- nonrrp~oro Ypana OT BbICOTbI hrecTa (Zorn )  

C T p O e l l a  no CpeflIjUh.1 B e J l U Y U H a M  
a 6 n ~ u u a  B 1961 13 B 1962 rr. I-ra 
c H e x H u K e  X a n a ~ u r i c ~ o ~ ,  n p u c K n o -  
HOBO-JIOLUUHHOM J Ie f iHUKe  ~ P M A O -  
P O X H O M  U C H e X H U K e  X a p - H a y p ~ b 1 -  
Key. Bce TPU 0 6 5 e ~ ~ a  B T e g e H u e  
n e T a  u M e J r u  O A H O ~ O A H ~ I O ~ ( ~ ) M ~ H O B ~ ~  
n O B e p X H O C T b  C H ~ ~ o J I ~ U I U M M  YKJIO- 
H a M U  K BOCTOKY N CeBePO-BOCTOKY.  

~ J I U ~ K ~ I .  

a -. cpeanecymsaus Temneparypu Boanyxa sa nem 
1959 r. no AallnblM MereocTanqnu 6. Xanaro 11 npu 
Cllllycollnanblloti annpoKclIMallNH; 6 - 3 B B H C H M O C n .  

CYMM cpenttecyrosaux TeMnepaTyp nosnjxa npH C I I -  

H Y C O H A ~ ~ ~ H O ~  BIIIIPOKCHMBUHH H X  XOAa H CYMMBP- 
rtoh a6n~pnm or Bucoru Mecra nan ~ e r e o c r a ~ r q ~ e R  

6. Xanara 
1 - 1964 r., 2 - 1961 r., 3 - 19fj: r. 

13 Ontrnet~enlre Ypana 



T ~ K U M  0 6 p a 3 0 ~ ,  B 3 T O M  C n y q a e  BJIMRIiMe p a 3 M e p a ,  3T<Cn03MIl,UU W 3 a T P H e H -  
ROCTU H2i UIITeHCWBHOCTb a 6 n ~ s w u  H e 3 H a q M T e J I b H O .  

B e n u s u ~ a  C Y M M ~ P H O ~ ~  a6~1~~1wr. i  I I 0 4 T U  n O n H O C T b l 0  O ~ Y C J I O B J I N B ~ ~ T C F I  
DJ l l iRHUeM BblCOTbl  M e C T a .  nJN4 3 K C T p a n O J I R ~ M M  K P M B O ~  zA=f(~)  (CM. 
puc. 72,6) y s u T b l B a n o c t  o T 3 l e s e H I j o e  sirme y B e n u s e s u e  at c ~ b r c o ~ o i i .  OR- 
H a K O  H ~ O ~ X O A ~ M M O  N M e T b  B BMAy CJIeAYIOUleC B e C b M a  B a X H O e  0 6 ~ ~ 0 f l ~ e J I b -  
CTBO: c y s e n M s e r j M e M  B ~ I C O T ~ I  y o e n u w s a e T c n  T a K x e  K o n u s e c T n o  n e T a u x '  
T B e P A b I X  O C a a K O B  U n p O ~ O J l X U T e J I b H O C T b  3 a J e r a H N R  B p e M e H H O r O  C H e X H O r O  
n o K p o n a .  ~ O ~ T O M Y  B e n w q w H a  c y ~ ~ a p a l o i i  a 6 n ~ u u u  @ w p ~ a  w n b n a  c ub~co- 
T O ~ I ,  I I eCOMHeHHO,  A O J l X H a  y 6 b l ~ a ~ b  6 b l c ~ p e e ,  r l e M  3 T 0  C n e A y e T  M3 P a C q e T a  
no ~ p w ~ o i i  Z A =  f (z) ,  o~nwsa~oweii  c T a n B a l w i e  K a K  r$wp~a M n b n a ,  T a K  
N nemero caera. 

M 3  P a C C M O T P e H H R  p R C .  72, 6 C J l e A y e T ,  l l T 0  C y M M a p H a R  a 6 n c l u w ~  H a  BbICO- 
T e  2000-2500 a6c. M B y c n o B w R x  n o n n p ~ o r o  Ypana c s u x a e T c n  no senw- 
q H H b 1  700-300 hl&. C ~ e r o M e p ~ b l e  C b e M K W  n O K a 3 a J I M ,  'IT0 BeJIMYIlHa 3 U M H e -  
r O  CHe~OHaKCYI l J l eHNR A a J K e  H a  ~ e 6 0 n b U k i ~  XOpOIlIO 0 6 n y o a e ~ b r x  'BeTpOM r O p -  
HbIX n J I a T O  M M e e T  TOT Xe n O p R A O K .  ~ O ~ T O M Y  COBepLIIe l IHO IfeCOMHeHHO, q T O  

B  TOM ~ n a n a a o ~ e  BLICOT ( a  B o T n e n b n i l e  r o n b l  w H M X ~ )  H a x o m n c R  BLICOT- 
~ b l i  Y P O B e H b ,  I l a  KOTOpOhl  B K O H K p e T H b I X  YCJIOBMRX peJlbe@a M K n M M a T a  06- 
p a 3 O B a J l H C b  661 B e Y H b I e  C H e r a ,  NJlM < c p e a J I b ~ b l i i  Y p O B e H b  X H O H O C @ ~ ~ ~ I > > .  Ha 
I I p u n o n ~ p r r o ~  Ypane n a p a M e T p b r  (POPMYJILI (IV.34) U ~ M ~ H R I O T C R  r a K l i h l  
o 6 p a 3 0 ~ ,  l r T 0  BbICOTa  3 T O r 0  YP.OBHR n O B b l U a e T C R  H a  300-500 M. 

Ha PHC.  72,6 H a H e C e H b l  T a K X e  TOqKM, COOTBeTCTBYIOUHe  BeZIMqMI-laM CYM- 
M ~ P H O ~  a6nnsuw n 0 B e p X H O C T U  p a 3 J I U q H b I X  JIeAHHKOB. Bce 3 T U  T O q K H  OTKJIO- 
HRIoTCR BJ IeBO O T  K P N B O A  ZA = (P (2) .   TO ~ ~ ' ~ R C H R ~ T C R  COBMeCTHbIM A ~ ~ C T -  
B U e M  ( P ~ K T O P O B  p a 3 M e p a  Pi 3 a T e H e H H O C T M  JIeAHUKOB, P a C C M O T p e H H h I X  BbIUIe .  

7. C n O C O E b l  PACSETA T A I l H f l H  CHEJ 'A,  @ M P H A  fl nbAA 

B r M n p O J I O r U l r e C K U X  N ~ J R L I U O J ' I O ~ U ~ ~ C I < N X  NCCJIeAOBaHURX A 0  HaCTORLQe- 
S O  B p e M e H H  q a C T 0  I I p M M e H R e T C R  n p o c ~ e $ l r r k i l ?  MeT0 .4  P a C s e T a  a6nnuau, 
O C H O B ~ H H ~ I ~ ~  H a  U C n O J I b 3 0 B a H H H  T a K  H a 3 b I B a e M O r O  T e M n e p a T y p I I O r O  ~ 0 3 @ @ M -  
U M e H T a  C H e r O T a R H M R  a t (8 M M / Z ~ U ~ .  C Y T K U ) .   TOT M e T O A  H e A a B H O  6 b 1 n  n p H -  
M ~ H ~ H ,  B qaCTHOCTM,  AJIR P a C q e T i I  T a R I I U R  JIbJIa M @ M p ~ a  H a  J l eAHMKe @en- 
Y e H K O  [196]. H ~ C M O T ~ R  H a  RBH.0  ~ e 6 J I a r 0 n p N R ~ H b l e  YCJIOBMH n p M M e H e H U R  
3~01-0 M e T O n a  ( 6 o n b ~ a ~  ponb p a A k i a s M M  M u c n a p e H w R  B a6n~uww n o B e p x H o -  
C T N ) ,  ~ ~ I J I U  n O J l y q e H b l  p e 3 y J I b T a T b 1 ,  XOpOLIIO C O r n a C y I O ~ U e C R  C B O A H O - ~ ~ J I ~ H -  
COBbIMM P a C q e T a M M  a 6 n ~ s ~ u  no A a H H b l M  0 CTOKe  H a  3 a M b I K a I o U e M  C T B O P e .  
O A H ~ K O  p a C q e T  a6nsrune 3TMM MeTOAOM 3a KOpOTKMe O T P e 3 K M  B p e M e H U  s a c - .  
T O  n p N B O A W T  K 6 0 J I b l I . l ~ ~  O U H ~ K ~ M .   an^ w c c n e n y e M o r 0  p a f i 0 ~ a  ~ e o 6 x o -  
AMMO YYMTblBaTb ,  K a K  MUHUMYM, A B a  OCHOBHbIX ~ ~ K T O P ~  a6nnsuw - T e M -  
n e p a T y p y  ~os nyxa  u n o r n o u e a a y l o  panwasurn. 

A a ~ ~ b l e  06 a 6 n ~ s u w  C H e r a  k i  @ N P H ~ ,  O X B a T b I B a K l U U e  B e C b  n e P K O A  T I R -  
Hklff, NMelOTCR B H a l l l e M  p a C n O p R X e H U U  f l 0  C H e X H N K y - I I e p e n e T K y  X ~ A ~ T H H -  
CKOMY 3a 1960-1963 nr. C I . I ~ X H M K  p a C n 0 J I O X e H  B AOJIUHe  P y q b R  C T ~ H -  
ULiOHHOrO B ~ A M ~ U  O T  IIOCTORHHO & e k ~ ~ ~ y l O u e f i  MeTeOCTaHUMM 6. X a A a ~ a .  
~ J I o u ~ ~ K ~ ,  H a  ~ 0 ~ 0 ~ 0 6  nPOU3BOANJIMCb  H 3 M e p e H U R  a 6 n ~ u u u  MeTOAOM 
p e e K  N UIYP@OB, M M e e T  IIOLITM ~ O P M 3 0 H T a n b H Y I o  n O B e p X H O C T b .  B J l e T H U e  .Me- 
C R U ~ I  o H a  O c B e u a e T c R  C o n H u e M  c 4-5 no 18-19 y a c .  A n b 6 e ~ o  ~ a ~ o u e i i  no- 
B e p X H O C T U  U 3 M e H R e T C R  O T  0,50 B X O H U e  MfOHR - H a q a n e  UlOJIR a0 0,40 B KOH- 

ue a s r y c T a .  
Ha pUC.  73 n p e A C T a B J l e H a  3aBMCkIMOCTb C P e A H e n e H T a A H b I X  U C p e n H e -  

A e K a A H b I X  B e J I U q U H  a t  O T  C p e A H M X  3a I I e H T a A y  HJIH A e K a A y  T e M n e p a T y p  

B o s n y x a  t& u c y T o s H b r x  CYMM nornouesaoii paawaunu. none T o s e K  H a  rpa- 
@ U K ~  B e C b M a  U U p O K O e .  I < ~ K  M C J I e A y e T  O X U A a T b ,  TO'fKM, C 0 O T B e T C T B Y I o U U e  

60nbl l lki~ 3 H a q e I i H R M  a t ,  J I e X a T  n p e M M y U e C T B e H H O  B B ~ P X I I ~ ~ ~  LIaCTU rpa-  
@uya, a MeHbUlMM - B  ~ U ~ J j e f i .  rpynll TOrIeK C ~ J I M ~ K M M ~ ~  3 H a 9 e H U R M H  



nornouea~oi i  panuauuu  BK M T e M n e p a T y p L r  ~ o s n y x a  i0 6brnu n o A c q w T a H M  
C p e A H P i e  3 H a q e I l M R  T e M n e p a T y p I l b l X  K O ~ @ @ M ~ U ~ H T O B  C H e r O T a R H M R  n p M  OT- 
CYTCTBNU panuauuw 

T ~ K  K a K  ~ e ~ n e p a ~ y p ~ b l f i  K O ~ @ @ M ~ M ~ H T  C H e r O T a n H U R  C K n ? A b l B a e T C R  M3 B e -  

JINqMH T e M n e p a T y p H O r O  K O ~ @ @ U ~ H ~ H T ~  T Y P ~ Y J ~ H T H O ~ ~  at Pi ~ ~ A M ~ ~ H O H H O ~  
~ B = B K  /8t COCTaBJ IRIOUUX TaRHMR,  T O  n O J I y q a e h f  O K O H q a T e J I b H o  

at = 3,7 - 0,04 t + BK/8t.  (IV.37) 

PHC. 73. ~ ~ B H C ~ ~ M O C T ~  CpenKeneHTaHHMX ki  CpeAHeAeKanHMX 
Benusuit Temepary,pHoro K O ~ @ @ H U U ~ H T ~  CneroTanHnn (a)  OT 

~pe;l~ecyTOlr.~08 T0MnepaTypH BO3AyXa (tgp) H C ~ T O ' I H O ~ ~  CYMMbl 

nornoue~rtoii paAnasrrw (B,,) 

H n e T C R  C  N 3 M e H e H M e M  T e M n e p a T y p b I  B o 3 n y x a  no S a K O H Y ,  ~ J I w ~ K o M ~  K PA- 
~ ~ ~ ~ O J I M ~ ~ C K O M ~ .  Y ~ M  6 o n b l r r e  BeJIUrFMHa BK * T e M  6 b r c ~ p e e  H ~ M ~ H R I O T C R  Be-  
JIHqNHb1 at C  M 3 M e H e H N e M  to. 

M a ~ c M ~ a n b ~ o e  o T K n o I l e l l M e  M 3 M e p e ~ ~ o f i  BeJINqMHbI ~ ~ J I R L I M U  n o B e p x H o -  
CTH 3a nerirany c H e x n u K a  X ~ A ~ T H H C K ~ ~ O  OT P ~ C C ~ ~ H T ~ H I I O ~  no Q o p ~ y n e  



(IV. 35) COCTaBJ IReT  25'10, HO B ~ O J I ~ E I H H C T B ~  C J I y Y a e B  H e  n p e B b I U a e T  10- 
15%. B ~ J ~ H W H ~ I  c y ~ o s ~ o i i  ~ ~ J I R U H H ,  oco6e~no npu T e M n e p a T y p a x  B O 3 A y X a  
H u x e  3-4", ~ o n e 6 n m ~ c ~  B O W H b  r u u p o ~ u x  npenenax. B ~ T H X  c n y g a R x  pe- 
I I I a IOU[y lo  P O J I b  M O r Y T  C b l r P a T b  @ ~ K T O P ~ I ,  H e  Y Y T e H H b l e  @ o p ~ y J I o f i  (IV. 35) : 
M c n a p e H H e  c n 0 B e p X H o l C T U  @ H p ~ a  O ~ ~ I V H O  p e 3 K O  Y h f e H b U a e T  b e n u Y H ~ y  at 
( H H O ~ A ~  A 0  1-2 ~ M / t p a d  .CYTKU) ; K O H A e H C a U H R ,  YCUJIeH'He B e T p a  H Y M e H b -  
I U e H U e  ~ @ @ ~ K T M B H o I ? O  +i3JIyqeHHR n O B e p X H O C T H  Y B e J I H Y H B a m T  B e J I U Y U H y  at - 
npli n e H T a f l H O M  Ii A e K a A H O M  O C p e A H e H H H  3 ~ a Y e ~ l i f i  to M B K BJTHRHIle Y K a -  
3 a H M b I X  B T O P O C T e n e H H b I X  G ~ K T O P O B  ~ ~ J I R U H M  3 H a q H T e J I b H O  O C J I ~ ~ J I R ~ T C R  
( C M .  PHC.  73) .  

Ann C y X A e H H H  0 B 0 3 h I O X H O C T H  I l p I l M e H e H M R  @ 0 p ~ y J I b 1  (IV. 37) B pas- 
JIMYHLIX YCJIOBMRX MbI  ITpOM3BeJI!H no ~ e f i  p a C Y e T  n e H T a A H b I X  BeJ IHYHH a 6 ~  
J IRUHU n O B e P X H O C T H  J I b A a  H a  CTOKOBbIX n J I O l 4 a A K a X  J I eAHHKOB MrAH H MTY. 
f i p H  3 T O M  6b1~10 YCTaHOBJIeHO,  Y T O  @ o p M y J I a  (IV. 37) M O X e T  A a B a T b  YAOB.  

J l e T B O p H T e J I b H b I e  p e 3 y J I b T a T b l  H B 3 T H X  YCJIOBHRX, eCJTH B e J I H Y H H y  at' BBOf iUTb  
C K O ~ @ @ U U U ~ H T O M  0,6-0,7.  TOT K O ~ @ @ U U H ~ H T  H M e e T  R C H ~ I R  @ H ~ H Y ~ C K U H  
CMbllCJI H 3 a B H C U T  O T  p a 3 M e p a  J I e A H H K a  ( C H ~ X H H K ~ )  H ycJIoi3Eif i  A B ' H X e H U f l  
b 0 3 ~ y x a  H a A  h!iM. OH M O X e T  6 b 1 ~ b  O n p e n e J I e H  a H a J I H T M Y e C K H  K a K  AJIR nm6oii 
TOYKH JIIO~OI-0 0 6 ' b e K ~ a ,  T a K  M B C p e f i H e M  AJIR ~ce f i  M C C J I ~ ~ ~ ~ M O ~  T e p p H T O -  
PMM. 

Ann P a C Y e T a  CYTOYHbIX B e J l H q H H  T a R H H R  H a  J I e A H H K a X  ~ O J I R ~ H O ~ O  YpaJIa 
r i p u  c p e ~ r r e c y ~ o t ~ ~ o i i  CKOPOCTM B e T p a ,  n p e s b ~ r n a m r r l e i i  3 w l c e ~  H a  ypome 
2 M ,  M O X e T  6 b 1 ~ b  n p N M e H e H a  3 a B H C H M O C T b  K O ~ @ @ M U M ~ H T ~  ~ ~ e u r ~ e f i  AM@- 
Q y 3 H H  O T  CKOPOCTH B e T p a  (IV. 16). n p M  YCJIOBHH, s T 0  T a R H M e  I lpOUCXOAMT 
K p y r n o c y T o s H o ,  ero C y - r o w a R  ~ ~ J I R U I I R  A O n p e n e n R e T c R  no c n e n y m r r l e M y  
Y p a B H e H H I O ,  I I O J I y Y e H H O M y  AJIR J I e A H H K a  \Mry: 

n p 0 ~ e p K a  3 T 0 r 0  B b I p a X e H H R  6bma n p O H 3 B e A e H a  no A a H H b I h f  H ~ ~ J I I o A ~ H M ~ ~  
Ha J I e A H U K e  MrAH, K O r A a  CKOPOCTb  B e T p a  n p e B b I u I a n a  3 &/ceiC M n p O B O A H -  
A H C b  T u a T e J I b H b I e  H 3 M e P e H N R  3a CTOKOM no ~ C T O K O B O ~ ~  I I J I O u l a A K e .  Pe3yJlb- 
T a T b I  P a C q e T O B ,  I I p J i B O A U M b l e  B ~ a 6 n .  49, C B H A e T e J I b C T B y I O T  0 ~'0poIIlefi CXO- 
AMMOCTM C H ~ ~ J I ~ A ~ H H ~ I M H  BeJ IHYHHaMII .  C p e ~ H e e  P a C X O X A e H H e  p a C C 4 H T a H -  
HbIX  H N 3 M e P e H H b I X  B e J I N q H H  C O C T a B J I n e T  3 %, Ala lCCNMaJ IbHOe  - 14%. 

C p a e ~ e ~ n e  n 3 ~ e p e ~ ~ u x  n PaccruTaHHux no smnnpnrec~ol sasncnMocrw cyrornux eenwqnH 
Taanna tia nennnKe HrAH, A C ~  cnoa ~ o n u  

Benwsw~a C Y M M ~ P H O ~ ~  ~ ~ J I R I L M U  n O B e P X H O C T M  JIe,!lHMKOB 3a B e C b  nep.UO!l  
' I 'aRHMR A a H H O r O  r O A a  RBJ IReTCR aax~ekuxeii C O C T ~ B J I R ~ O U ~ ~  B e U e C T B e H H O r O  
6 a n a 1 . i c a  n e A H w K o n .  B 3 o ~ e  a 6 n ~ u . u ~  3 ~ a  B e n u q u H a  o n p e n e n n n a c b  K a K  CYM- 
M a  BeJ IHYHH M a K C M M a J I b H O r O  ICHerOHaKOnJ IeHMR M WNCTORD y 6 b l n u  J ' lbAa. n p H  
3 T O M  M O J I O A O ~ ~  M H @ M J I ~ T ~ ~ ~ w ~ H H O - K O H ~ ~ J I R ~ W O H H ~ I ~ ~  J I e A ,  0 6 p a 3 0 ~ a ~ r u u i i c ~  
E10 B p e M R  T a R H M H  C H e r a  H a  n O B e p X H O C T H  C T a p O r O  J I b n a ,  H e  BKJI IOWJICR B B e -  
JIHYHHY < ~ ~ c T o R > >  y 6 b r n : u  J I b A a .  B o ~ o s a n a c  B C n O e  MOJIOAOrO J I b n a  YYHTbIBaJI-  



C5I n p H  n p O B t ? A e H n U  C H e r O M e p H b l X  C'beMOK, BXOAR, T a K U M  06pa30~ ,  B BeJIIf-  
'IMHY MaRCMMaJIbHOTO CHerOHaKOnJ IeHMFI .  B I I p e A e J I a X  @ U ~ H O B O ~ O  6acceii~a 
C y M M a p H a R  a6nnuwn A O n p e A e J l R J I a C b  K a K  P a 3 H O C T L  BeJ lM9HH M a K C M M a q b H O -  
r0 CHeTOHaKOnJ IeHMR W @UPHOBOTO O C T a T K a .  T ~ K  K a K  B e J l U q U H a  B H y T p e H H e r O  
n U T a H H R  H a  J I e A H U K a X  MrAH ii O6pyse~a  H e  n p e a b I r u a e T  5°/0 OT A (CM. m. 7 ) ,  
T O  B O  BCeX A ~ J I ~ H ~ ~ ~ U I H X  P a C l r e T a X  O H a  B K J I I o q a e T C R  B B e J l H r l U H y  A ;  n p H  3 T O M  
n O J I y l I a e M  n p a K T U Y e C K M  C Y M M a P H Y f O  BeJIM'iMHy a6nnuuu H a  I lOBepXHOCTM n e A -  
H U K a  B UeJIOM. 

B e n ~ s u ~ a  A ~ a ~ e n n e ~ ~ c n  no nnoluaaw J I e A H U K a  ; M e H b m e ,  r e M  4. T ~ K ,  H a -  
n p U M e p ,  1 f a  J I e A H N K e  0 6 p y s e ~ a  M a K C U M a J I b H O e  3 H a s e H ' U e  4 0 6 b 1 9 ~ 0  donee 
9 e M  B 5 pas, I I p e B b I U I a e T  M U H U M a J l b H O e ,  a M a K C U M a J I b H O e  3 H a l I e H W e  BeJIMYM- 
HbI  A n p e B b I I l I a e T  MMHkiMaJ lbHOe  J lMUIb B 1,s-2 pa3a. O A H ~ K O  M T a -  

~ o f i  A u a n a s o H  ~ l s ~ e ~ e ~ u f i  B npeaenax ~e6onbmoro n e A H M K a  B e c b M a  s ~ a s u -  
T e J I e H  U T P ~ ~ Y ~ T  n p o a e A e H M R  1 i a 6 n 1 0 ~ e ~ M f i  B ~ O J I ~ U O M  K O n K ' f e C T B e  TOrIeK. 3 a  
U e C T b  J I e T  ~ a 6 n l o ~ e ~ u i i  KOJIMLIeCTBO T 0 4 e K  H a  J I e A H U K e  MrAH COCTaBJlRJIO 50 
60 &i H a  J l e A H M K e  O 6 p y s e ~ a  - 30-60. 

P a c n p e ~ e n e ~ w e  B e n u s u H  A no nnouanu n e A H H K o B  B OCHOBHOM onpeae- 
J I n e T c R  U ~ M ~ H ~ H U ~ M  B n p o c T p a I I c - r B e  I c o c T a s n R m u u x  T e n n o B o r o  6 a n a ~ c a  no- 
BepXHOCTH,  3 a K O H O M e p H O C T U  K O T O p O r O  6b1nu P a C C M O T P e H b I  BbIUIe .  A n R  n e A -  
H U K a  OBpyl~esa ( ~ M c .  74) O'TYt?TJIHBO ~ b 1 p k i C O B b I B a ~ r C R  3 a K O H O M e p H O e  y B e -  

n n s e H H e  A ~ 6 . 1 ~ 3 ~  OT CKJIOHOB K a p a ,  B b 1 3 B a H H O e ,  K a K  MbI  B U A e n H ,  BJ lUs l l lHeM 
T e n n o r o  ~osnyxa ,  H a T e K a I o r u e r o  co c K a n  H a  n e A H m .  H a u ~ e ~ b m e e  s ~ a -  
' f e H U e  A ,  P a B H O e  B 1960 r. 1800 O T M e q e H O  H a  ~ J ~ o c K o ~ ~ ,  u e ~ ~ p a n b l t 0 8  
s a c m  nensma.  Ha c e ~ e p ~ o i i  M I O X H O ~  n e p n 4 e p u ~  n e A H m a ,  H e c M o T p n  H a  
p a 3 J I U q H y I o  O C B e w e H ~ d c T b  n O B e p X H O C T K  COJIHqeM,  A z 3 2 0 0  M A t .  H a ~ 6 0 ~ 1 b -  
LIIerO 3 H a q e H M R  (3500 M M )  A A O C T M r a e T  H a  KPYTOM CKJlOHe J I eAHNKOBOrO 
5 I3b IKa .  

Heo6xo~11~o O T M e T u T b ,   TO n p U  o n p e n e n e H H b r x  ycnosunx penbeQa no- 
E ~ ~ X H O C T U  J l e A H M K a  H a  B e J I M q l l H y  A, U3MepeHHJ'IO P e e Y H b I M  hleTOAOhl ,  BnMR-  
e T  H e  T o n b K o  B e n H Y M H a  c a n b A o  T e n n o B o r o  B a n a ~ c a ,  HO u npouecc nepepac- 
n p e A e n e H u n  @ u p ~ a  ~ o ~ o i i .  OH B M ~ Y ~ J I ~ H O  ~ a G n r o ~ a n c ~  H a m  H a  n e A r j l u K e  
MTAH K n p e A c T a s n s r n  co6oii cnenymuee. I( KOHUY n e p N o A a  T a s r H l m  c H e x -  
H o r o  n o K p o B a  B ~an6onee  ~ a n a c ~ e x ~ o i i  s a c T k i  J I eAHMKa ( p a f i o ~  p e e s e b l x  
C T B o p O B  I M 11 H a  PMC. 49) H a  nOBePXHOCTM n b A a  H a X O A U n C R  U O ~  H a c b I u e H -  
Hero BOAOR c H e r a  ~ o n ~ u ~ o f i  20-40 c ~ .  n p u  O n p e n e n e H H b I x  ycnosunx  TOT 
cnofi IIOJIHOCTbK, T a R n  B ~ e q e H N e  HaCKOJIbKMX q a C O B ,  a 06pa30~a~rrrancsr B O A a  
C T e K a n a  B B U A e  PYCJIOBbIX ! H J N  IIJIOCKOCTNbIX IIOTOKOB, 0 6 ~ a ~ a ~  I IOBePXHOCTL 
J lbAa.  



Ha T e X  Y ' I a C T K a X  J J e A H U K a ,  I'Ae n p e 0 6 ~ 1 a ~ a e ~  OTTOK BOAHO-@UPHOBOR 
M a C C b I ,  B e J I U W i H a  A, I l O J I y s e H H a R  p e e Y H b I M  MeTOAOM,  60nbme TOU, K O T O P a R  
O ~ ~ ~ C J Y O B J I H B ~ ~ T C R  TOJIbKO T e n J I O B b I M  ~ ~ J ~ ~ H c o M  n O B e P X H O C T U .  A n %  p a G 0 ~ a  
I u I1 c T s o p a  H a  n e n H N K e  MrAH M ~ I  o u e H m a e M  p a c x o x n e H u e  B ~ J I M Y H H O ~  
B 100-250 &At, s T 0  COCTaBJ IReT  A 0  1O0/o OT  A.  Ha K P Y T b I X  J l eAOBbIX C K J I O H a r  
P a C X O X A e H U e  M O X e T  6b1~b ,  n o - B U A N M O M Y ,  6 6 n b ~ k i ~ .  <<CM~IT~IR>> cnofi @ U p H a  
H e  n o K u n a e T  n p e A e n b 1  n e ~ ~ l u ~ a ,  a n e p e o T K n a n b 1 s a e T c n  H a  n o y a x e H H b r x  11 
B b I n O J I O X e H H b I X  Y s a C T K a X .  n e p e o ~ n o ~ e ~ ~ b ~ f i  @NPH p e 3 K O  O T J I U g a e T C R  n0 
B H e L U H e M y  B U n y  O T  ( P I I P H ~  in situ: O ~ ~ I Y H O  OH Genoro U B e T a ,  p b 1 x n b l f i  U CO- 
A ~ P X M T  M a n o e  K o n s Y e c T B o  npw~eceii. Tonuki~a  c n o R  n e p e o T n o x e H H o r o  
@ i p ~ a  B ~ J I ~ ~ O I I ~ U R T H ~ I X  yCJlOBUHX peJlbe@a M O X e T  6 b 1 ~ b  3 H a q M T e n b H O  60nb- 
~ e f i ,  Y e M  T O J I U U H a  <<CMLITOTO>> CJIOR, M .QOCTMTaeT 50 CN (300-360 M M  
B C n O e  B O ~ ~ I ) .  Y'I~,CTKM H a h l b l B a  @ M P H ~  H a  J I e n H M K e  MrAH H a X O n R T C R  B 
H M X H ~ ~ ~  Y a C T U  J I eAHUKOBOrO R 3 b I K a  H B n O J I b  n p a ~ o i i  ~ O K Y ) B O R  hIOPeHb1.  Re- 
~ ~ O T J I O X ~ H H ~ I ~ ~  ( P u ~ H  B C T p e s a e T C R  3 A e C b  name B K O H U e  J I e T a .  OH n p e O A O J I e -  
B a e T  n y T b  A J J H H O ~ ~  1,5 KM O T  (PUPHOBOR r p a H M U b 1  A 0  K O H U a  R 3 b I K a  IT0 P Y C J I a M  
J I eAHUKOBbIX P y s b e B .   TO I l p U B O n U T  K TOMY, YTO BeJIMYMHa A, M 3 M e p e H M a R  no 
p e f i ~ a h l ,  B 3 T O M  p a f i 0 H e  M e H b l l I e  ~o f i ,  K O T O P a R  06ycno~ne11a T O n b K O  T e n n o -  
B b I M  ~ ~ J I ~ H c o M  I lOBePXHOCTU. P ~ C X O X A ~ H H ~  ,QOCTUraeT ,  IT0 H a l l I U M  O U e f I K a h l ,  
10-15°/o O T  A. 

B npenenax @ U P H O B ~ I X -  6 a c c e f i H 0 ~  n e n H u K o B  p a c n p e n e n e H u e  B npoc-rpas- 
C T B e  B e J I U W f H M  A 06ycnosne~o TOJIbKO T e n A O B L I M  ~ ~ J ~ H C O M  IIOBepXHOCTU. 
Ha J I e n H U K e  MrAH (CM. PUC.  74) OTYeTJILiBO B b I p U C O B b I B a e T C R  o 6 n a c ~ t  
U O H H X e H H b I X  3 ~ a Y e H U f i  A, I l p O T R r U B a l o U a R C R ,  K a K  U H a  J l e n H M K e  O 6 p y ~ e ~ a ,  
B A O J I b  OCU C T O K O B O ~ O  B e T p a .  P e3~0e  YMeHbLUeHkfe  A B c ~ B ~ P o - ~ ~ I I ~ A N o ~ ~ ,  co6- 
CTBeHHO ~ a p 0 ~ 0 f i  Y a C T U  J I e n H U K a  ~ ~ ' ~ R C H R ~ T C R  y B e J I U g e H N e M  3 a K p b I m C T U  r0- 
VMBOHTa,  Y a C T b l M  3 a T e H e H M e M  ee 0 6 J a s ~ b l ~  @JIar0~ ,  ~ ~ C O J I I O T H O ~ ~  B ~ I C O T O ~  
M e C T a .  P a ~ ~ n p e n e J I t ? H U &  BeJ IUYUH A H a  I O X H O ~ ,  ~ ~ U C K J O H O B O ~  YaCTM J I e A H U -  
K a  AOBOJIbHO p a B H O M e p H 0 .  H ~ K O T O ~ O ~  B O 3 p a C T a H M e  A B 3 a n a ~ H o f i  ( B ~ P X -  
~ e f i )  YaCTM J I e n O B O r O  CKJlOHa O ~ ' ~ R C H R ~ T C R  T P ~ H C ( ~ ) O P M ~ U U ~ I ?  B O 3 A y X a ,  I I a T e -  
K a I o U e S O  T I p e U M y U e C T B e H H O  C B e p X y .  B b ~ s u c n e ~ u e  C p e A I I U X  no J l e A H H K y  
B e n M s u H  A H q n p 0 ~ 3 ~ 0 n u n o c b  n y T e M  n n a l i u M e T p u p o B a H u R  n n a H o B  nen- 
HUKOB. 

H e n u s u ~ a  C Y M M ~ P H O ~  a 6 n ~ u u u  lJOBf2PXIIOCTN, cpen~e ;  .JIt?AHUKy I4 l3 

nm6oR ero T o s K e ,  T e c H o  C B R ~ ~ H ~  co lcpen~ek ~ e h ~ n e p a ~ y p o f i  ~ o s n y x a  3a ne- 
T O  H a  C a M O M  J I e A I I U K e  IM H e n e A H U K O B b I X  M e T e O C T a H U U R X  ( ~ a 6 n .  50). 

Cy~mapuaa a6naqna nosepxtiocTn nenHtiKa HrAH n CpeRHne Temnepa-fypbl 
sos~~yxa Tpex netHnx mecaqes 

Ton 

1958 
1959 
1960 
1961 
1962 
1963 

C y s ~ ~ a p t t a n  a6nn- 
qnn ~ i a  M/CT 
JleA"uK* M M  

1700 
3630 
2900 
3000 
3800 
3650 

C y ~ ~ a p ~ a n  a6nn- 
qnn C ~ X H R ~  no 

nef i~cu~y,  N M  

1450 
3000 
2250 
2450 
3 2 5 0  
3250 

C p e ~ ~ t n n  TeMncparypa uoanyxa, spad 

M/cr I M/CT I r / e r  
~ l e n ~ n ~  B. ~ a n a r a  n n a r o  

299 
5 ,6  
3 ,5  
4,8 
5 , O  
5 ,2  

7 ,4  
10,l 
8 , l  
9,5 
9 , 7  - 

- 
(i , 7  
4 , 6  - 
6,s 
6.6 



9. CTOK C JIEAHUKOB 

CTOK JIeAHMKOBblX p e K  @ O ~ M M ~ ~ ~ T C H  3a CYeT  BOA,  06pa30sa~w~xcrr  
B C n e A C T B N e  n O B e p X H O C T H O r 0 ,  BHYTPMJIeAHMKOBOrO nOAJIeAHNKOBOnO T a R -  
HMR, T a H H M R  C H e r O B ,  B b l n a A e H H R  MMAKMX OCaAKOB M r P Y H T O B O r 0  n H T a H I 1 R .  
Y ~ e J I b H b l k  B W  BCeX 3 T N X  COCTaBJ lRIOUHX B rOAOBOM CTOKe  O T A e n b H b l X  p e K  
p a 3 n H Y e H  M C M n b H O  I l 3 h l e H R e T C R  U 3  r O A a  B r O A  B ~ ~ B N C N M O C T N  O T  M e T e O p O -  
j l o r M s e c K u x  ycno~wii T e n n o r o  M XOJIOAHO~O nep~ono6, OT p a 3 ~ e p 0 ~  u MOP- 
@ o n o r ~ s e c ~ ~ x  o c o 6 e ~ ~ o c ~ e i i  Gacceii~a pemi SI T. n. 

YCJIOBMR ( P O P M N P O B ~ H U R  ICTOKa p e K  J e A H M K O B b l x   GOHO HOB C U M p O K O  pas- 
B N T ~ I M N  a n b n u i i c ~ n ~ ~ u  ~ O P M ~ M N  penbe@a ( p y q b u ,  C T e K a m u M e  c J e a H m o B  

0 6 p y s e ~ a ,  Aonryruki~a, q e p ~ o ~ a  n ~ p . )  0T;I:MrIalOTCR O T  YCJIOBM~? @OPMZ.I- 
P O B a H M A  CTOKa  p e K ,  B no~oc60pax KOTOPblX  r r p e o 6 n a ~ a ~ o ~  n n a T 0 0 6 p a 3 H b ! e  
BO3BbIuIeHHOCTM ( p y q b ~ ,  c ~ e ~ a r n ~ u e  C J e A H M K O B  UTAH, MTy M AP.) .  

Y , I L e J l b ~ b ~ f i  B e C  JIeAHMKOBOrO ICTOKa B o 6 m e ~  r O A O B o M  C T o K e  c 6 a c c e k ~ a  
B ~ B M C N T  B OCHOBHOM OT C o o T H o u e w i R  nnouanu o n e A e H e H a n  u n n o u a m  
6acce i i~a  P e K M ,  n 0 3 T O M Y  OH ~ ~ I C T P O  Y M e H b I I I a e T C R  IIO f i n H K e  p e K K  no M e p e  
y B e n u s e H u H  ee 6accei i~a .  I ( ~ K  ~ o - r M e y a n o c b  B b I w e  (CM. m. 11), ~ ~ A H H K O B L I ~ ~  
CTOK B ~ e p x ~ e f i  l r a C T N  6accei i~a  p. B. X a a a ~ a  ( n n o m a n b  6accei i~a  p a m a  
132 /Cht2) COCTaBJ IReT  B C e r O  4% O T  06 '6e~a  r O A O B O r O  CTOKa  PeKM.  O A H ~ K O  J e -  
TOM,  O C O ~ ~ H H O  npu T e n n o i i  norone C H e 3 H a Y M T e n b H b I M M  O C a A K a M U ,  ypeJlbHb1fi 
B e C  J l eAHHKOBOrO C T O K a  B 0 6 q e h l  CTOKe  P e K M  A O C T M r a e T  50-60%. Ha K a p O -  
BLlX J4 KapOBO-AOnlMHHblX J I e A H N K a X  CTOK TaJIblX BOA 10CYqeCTBJIReTCR nu60 
B B u A e  ~ O T O K O B ,  n p o x o a H u M x  B r n y 6 o ~ u x  T p e u m a x  B T e n e  n e n a u K a ,  n ~ 6 0  
B BWAe ~ O B e p X H O C T H b I X  P Y Y b e B ,  TeKYULWX B n e A R H b I X  P y C J I a X .  T a m e  BOAbl  
C nPI lCKJIOHOBbIX JIeAHUKOB C T e K a I O T  no C K n O H a M  ~ e 6 0 n b L L l ~ h t M  CTPYRhZki, H e  
N M ~ R  XOPOUIO B b l p a X e H H b l X  P y C e n .  

Ann N3YYeHMR n p O U e C C O B  (POPMHPOB~HIIR CTOKa  IC J l eAHUKOB 6 6 1 ~ 1  6 b 1 6 p a ~  
T N ~ M ~ H ~ I R  A ~ R  n o n n p ~ o r o  Ypana J I e A l l u K  UTAH, H a  KOTOPOM B T e y e H n e  
1958-1963 rr. npOBOflMJIMCb P e r y J l s l p H b I e ,  B e C L M a  A e T a J I b H b l e  r U A p O J l O r M Y e -  

CKMe 1.1 M e T m p o n o r M s e c K M e  ~ a 6 n l O ~ e ~ M n .  

CTOK n e A H U K O B b I X  P y q b e B  B e C b M a  X O P O U O  O T p a X a e T  P e X M M  n P O U e C C O B  
a 6 n ~ u s a  H a  n e n H H K e  H 3 a B M C A T  OT ~ M A P O M ~ T ~ O P O J I O ~ U Y ~ C K M X  y n o ~ u i i  ne- 
p U O A a  TaRHlHR.  CTOK B n e A H U K O B O M  P Y Y b e  MrAH H a s H H a e T C R  B n e p B 0 f i  no- 
J lOBMHe UIOHR, n p U  n e p B O M  T a R H M U  C e -  

~ O H H M X  C H e r O B  B baccen~e ,  Il 3 a K a H Y M -  
B a e ~ c n  B c e ~ ~ ~ 6 p e  - H a r a n e  O K T R ~ P R .  
3 ~ ~ 0 i i  n p o M c x o n Y T  n o n H o e  n p o M e p s a -  
H u e  p y q b ~  M CTOK C O B ~ ~ ~ I ~ H H O  n p e ~ p a -  3 5 
4 a e ~ c ~ .  

Y p o ~ e H 1 1 b l f i  P e X I I M  J I~AHUKOBOI 'O  30 

P Y s b n  MrAH pasnwserr B n e p u o n b l  T a n -  6 12 I8 ZUvm 

H u n  H a  n e n H u K e  c H e r a  R nbna.  n n a ~ ~ b l f i  ,nc. Xon epenHeeyToqHHx ypoBll& c r n a m e ~ ~ b l f i  c ~ T o q ~ ~ R  XOA (pMc' 75p BoJbl ( H )  fiefiHHKOBOr0 PYYbR JIrAH 
Y ~ O B H R  BOAbI B n e p U O A  T a R H U H  C e 3 0 H -  sa nepnonw 1969 r.: 16-31 e m n u  ( I ) ,  
H o r o  c H e r a  O ~ M C H R ~ T C R  3 a p e r y . n u p o ~ a ~ -  1 3 1  aerycra (2) H 1-7 C ~ H T R ~ P R  (3) 
H O C T ~ H )  CTOKa  T a n b l X  BOA, K O T O P b I e  no- 
C T e n e H H O  @HJI~TPYK)TCR Y e p e 3  C H e X H Y K J  TOJIIIQ H a  J I eAHMKe U B P y C n e  pyqbn. 
Hau6on~ruee c T a H B a H u e  c H e r a  t I a  n e A H n K e  n p o H c x o , q H T  B o K o n o n o n y a e H H b I e  
q a c b 1 ,  a ~ F i ~ c u ~ a n b ~ b I i i  Y p O B e H b  BOAbI  B p p b e  H a C T y n a e T  B 18-20 oat; 



T a K U h l  0 6 p a 3 0 ~ ,  C p e A H e e  B p e M R  n o 6 e r a ~ u 5 i  BOAbI  B 3 T O T  I I e p N O A  p a B H 0  5- 
6 YaC.  B I I e p U O A ,  K O r A a  6 o n b m a ~  Y a C T b  ITOBepXHOCTN J I e A H N K a  O C B O ~ O A H T C H  

OT c H e r a  H n p e n c T a B n s r e T  co6ofi nen (PNC. 75, Z), s a p e r y n u p o ~ a ~ ~ o c ~ b  c T o K a  
p e 3 K O  Y M e H b I l I a e T C R .  M ~ K C W M Y M  n 0 A ' b e M a  Y P O B H R  BOAbI H a C T y I I a e T  B 15- 
16 u a C ,  T.  e. C p e A H e e  B p e M R  A O ~ ~ ~ ~ H H R  C O K p a u I a e T C R  B A B 9 e  (AO 2-3 WC).  

B H a s a n e  seem T a m e  BOW p y s b ~  T e K y T  n o B e p x  u BHYTPU MOUHOB  on- 
C H e r a ,  J I e X a u I e h  B P Y C J I e  P y Y b R ,  K O T O p a R  AOBOJIbHO ~ ~ I C T P O  p a 3 M b I B a -  

e T C R  B O A O ~ .  B J I ~ T H ~ - o c ~ H H M ~  ITepNOA p y ~ e h  MrAH OTJIN ' I aeTCR H e n O C T O R H -  
CTBOM p e X U M a  P a C X O A O B  N Y ~ O B H ~ ~  BOAbI. ~ ~ B O A I C U  B b I 3 b I B a m T C R  p e 3 K N M U  
I l O T e n J I e H N R M N ,  a T a K X e  CNJIbHbIMN A O X A R M U .  ~ o c J I ~  O K O H s a H N R  I I e p N O A a  
a 6 n ~ ~ w u  y p o B e a b  p y s b ~  p e s ~ o  n a n a e T  u B c K o p e  CTOK n p e K p a u a e T c R .  

Ann  J IeAHNKOBbIX P Y Y b e B  X a p a K T e p e H  . C Y W Y H ~ I ~  XOA P a C X O A O B  N Y P O B H ~ ~ ~ .  
B 3aBMCUMOCTN O T  CNHOIITNYeCKUX ycno~wh, X a p a K T e p a  I IOrOAbI  N COOTHO- 
U ~ H H ~  M e X A y  C O C T a B J I R I o q M M H  TeI I J IOBOrO 6 a n a ~ c a  BbIAeJIRIOTCR T P N  X a p a K -  
T e P H b I X  T M n a  CYTOYHOrO P e X U M a  CTOKa .  

n e p 13 bI  fi T N IT C y T O Y H O r O  p e X N M a  CTOKa  J I eAHNKOBbIX P y s b e B  X a p a K T e -  

P N 3 Y e T C R  s e T K O  B b I P a X e H H b I M N  M a K C N M Y M a M N  N M'NHNMYMaMU CTOKa  (PMC. 
76, I ) .  T a ~ o i i  XOA ~ p u ~ o i i  CTOKa  X a p a K T e p e H  Ann I I epMOAOB C n c ~ o i I  MJIM 
h ~ a n o 0 6 n a . r ~ o h  I I o r 0 ~ 0 f i  M C B R 3 b l B a e T C R  C P a A M a 4 N O H I I L I M  TUIIOM T a R H N R  H a  
A e A H M K a X .  ~ P H  3 T O M  OCHOBHaR P O J I b  B ( P O P M M P O B ~ H A M  C Y T O s H O r O  I I a B O A I t a  
I l p N H a A J I e X N T  T a J I b I M  B O A a M ,  I I O C T y I I a I O ~ H M  C I IOBepXHOCTU J I eAHMKa.  M H T ~ -  
P ~ C H O ~  O C O ~ ~ H H O C T ~ ~  CTOKa  3 T O r 0  T N n a  RBJ IReTCR YeTKOR P e a K U U R  er0 H a  
C Y T O Y H ~ I ~  XOA I IPOUeCCOB T a R H M R  H a  J I eAHI IKe .  M ~ K c N M ~ J I ~ H ~ I ~  BeJlMYMIlbI 
C T O K a  H a  J I e A H u K e  MrAH 1 1 a 6 n m ~ a m ~ c n  c 14 ao 18 r l a c ,  H a  J I e A H u K e  0 6 p y -  
sesa - c 10 no 12 uac. P a s n u r ~ e  BO B p e M e H M  I i a c T y n n e r l m  nwmn c y ~ o s ~ o i i  
I I ~ B O A K O B O ~  BOJIHbI  H a  3TMX J I e A H H K a X  0 6 a n c ~ ~ e ~ c R  T e M ,  '4TO H a  J I e A H M K e  
0 6 p y s e ~ a  ~aw6onbll1ee c T a m a H n e  npu ~ T O ~ I  Trine n o r o w  n p o m c x o A M T  AO 
n O J I y A H R ,  K O r A a  J I e A H U K  ewe M a n o  3 a T e I i e H  CKJIOHaMN K a p a .  Ha J IeAI lk iKe  
MrAH H a ~ 6 0 n b I U a ~  WHTeHCUBHOCTb a6nnuuu H ~ ~ J I I O A ~ ~ T C R  B n O J l A e H b ,  T a K  
K a K  3 T O T  JIeAHMK OCBe lL laeTCR COJIHQeM H a  I I P O T R X e H M M  6 o n h l u e f i  Y a C T N  CBeT-  
nor0 B p e M e H U  CYTOK. ~ ~ H U M Y M  ICTOKa C J I eAHNKOB I I p U  3 T O M  T H n e  I lOrOAbl  H a -  
6 n m n a e ~ c ~  O T  4 A 0  8 Y a C  Y T p a ,  KOI'Aa NHTeHCHBHOCTb  a 6 n ~ r . 1 ~ ~  6 b 1 ~ a e ~  H a -  
~ ~ e ~ b l l r e h  N J I ~ A H M K O B ~ I ~  p y Y e h  I IMTaeTCR 323 C s e T  rPYHTOBLIX BOA N ROAbl ,  
I I o c ~ y I I a I o 4 e h  M3 p e r y J I l i P Y ~ I 4 M X  e h l ~ 0 c T e h  J I eAHMKa.  
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Pac. 77. Ms~eHeHse C Y T O Y H ~ I X  PaCXOAOB BOAM (Q) PYqbB neAHHKa MrAH, a6~0nl0~!i0~i  
RnamHocru (e, a6), cpe&Hecy~os~Ok TeMnepaTypbl BO3AYXa (fO) , TaSIHHa ( Y )  H O C ~ ~ ~ I ~ O B  

( X )  B R 3 H K O D ~ R  qaCTH JlaHHKa MrAH 3a HlOJlb-aBryCT 1959-1961 rr. 



B T 0 p 0 fi T M n CyTOYHOrO X O n a  P a C X O n O B  B O n b l  B J leAHMKOBbIX P Y Y b R X  
x a p a ~ T k p e H  A n R  n e p U O A O B  C a A B e K T M B H b l M  T N n O h l  T a R H M R .  O C O ~ ~ H I ~ O C T ~ ~  
e10 R B n R e T C R  B e C b M a  cna6an B b l P a X e H H O C T b  CYTOYHOrO X O A a  CTOKa  ( ~ M c .  

w 76,II).   TOT T N n  CTOKa  O n p e A e J I R e T C n  

~ e s ~ a q u ~ e n ~ r r b r  h.1 CYTOY H ~ I M  XOAOM c T a u -  

80 - B ~ I I M ~  npu  n a c ~ y p ~ o f i  norone. B ycno- 
BMnX a n B e K U H M  T e n J l a  H ~ ~ ~ I O A ~ ~ O T C R  OT- 
HOCUTeJ Ib l lO  6 0 J I b I U M e  BenNYMHbl  C T a M B a -  

HMfl npll n O I l U X e H t l O M  PaAMaUMOHHOM 

6 a n a ~ c e  M 60nbruo~  npuxone T e n n a  
u c n e n c T s u e  ~ y p 6 y n e ~ ~ ~ o r o  T e n n o -  M B n a -  

roo6~enla, a B YCnOBMnX a A B e K 4 M M  X O J O -  

A a  - OTHOCMTe.TbH0 M a n O e  C T a M B a H N e .  

C J l e ~ y e ~  OTMeTMTb,  YTO 3 T O T  T M n  CYTOY- 

H O r O  X O A a  P a C X O A O B  BOAbI B JIeAHMKO- 

BLIX p y ~ ~ ~ x  M O X ~ T  6 b 1 ~ b  M npw A p y r u x  

I& YCnOBMRX T a n H W R  M I lOrOAbl ,  O A H a K O  B 
STOM cny'rae OH C B H 3 b l B a e T C R  C 6 o n b l u o R  

3 a p e r y J I M p O B a H H O C T b l O  CTOKa  C l l e X H b l h l  
24 

Pnc. 78, Csn3L cyroq,{oro croKa ( Z Y )  n°KPOBOM l layanb~blf i  nePMOn C14er0- 
I TaRHMR.  

c nOsePXHOCTM JIe2trwKa MrAM C 2y- T p e T u fi T M n C y T o q H o r o  xona pat- 24 
T O ~ ~ ; K M  06'bf-\10~ cToKa (ZW) pyl~bn X O n O B  BOAbI  B J I eAl lHKOBblX  P Y Y b n X  X a -  

I p a K T e p N 3 y e T C R  He3aBNCMblOCTbIO P a C X O -  
r. ( 2 )  ZOB B O A ~ I  OT npoueccoo a6nnuwn H a  w 1961 r. (3) 

n e ~ l i ~ ~ a x  (PMC.  76,111). Hau6onbruuc- 
P a C X O n b i  B O n b I  M O r Y T  n p U  3 T O M  H ~ ~ J I ~ O & ~ T ~ C F I  B nto6oe B p e M R  CYTOK B 3 a B M -  

CUMOCTI.1 O T  B p e h l e I i M  H a Y a J J a  B l , l nan€?HUR U I ~ T ~ H C H B H ~ I X  OCaAKOB 11 B p e l l l e H M  

~ 0 6 e r a ~ u s r  B O a b l  B B a c c e i i l l e  J l eAHMKOBOrO P y Y b R  A 0  C r B O p a .   TOT T M n  CYTO'I- 
H O r O  X C n a  F a C X C A O E  BOAb! ~ a 6 a l o n a e r c n  n p M  aABeKTMBHOM U a n B e K T M B l l 0 -  

P a A U a L l l l O H l l O M  T l i n e  CNHOnl 'UYeCKIIX n 0 J l 0 X e ~ M f i  M, K a K  n p a B M J I 0 ,  C B R 3 a H  

c n p o x o x n e s u e M  @ p o l l ~ a n b ~ o f i  0 6 n a ~ 1 1 l o c ~ u  M B b l n a A e l l u e M  @ p o r r ~ a n l , ~ b ~ . u  
OCaAKOB,  YCNJleHHblX BJlURllMehl  O P O ~ P ~ @ H N .  

~ P M  PaCCMOTPeHMM r M ~ p o r p a @ o ~  J I eAHMKOBOrO P y Y b R  N KPMBblX CYTOY- 

EOTO CTa'l .IBaHMn YeTKO I I P O C ~ e X M B a l O T C R  3 K C T p e M Y M b J ,  C B R 3 a H H b l e  C p a 3 n U Y -  

HbJMH TUI IaMM T a R H M R  N CTOKa  (PMC.  77). 
I- faJIMrMe [ I ~ T K O ~ ~  CBR3U BeJlMYMH CYTO'INOTO C n O R  CTalMBaHMR C nOI3ePXI iO-  

cTM n e n H u K a  M r A H  c c Y T o ~ H b 1 M k i  0 6 a e ~ a ~ . u  CTOKa  R J leAHMKOBOM p y Y b e  

MrAH ( ~ u c .  78) n o 3 ~ o n ~ e ~  c ~ O C T ~ T O L I H O ~  A n n  I l paKTMYeCKMX ~ e n e f i  T O q -  

l lOCTb lO  O n p e A e J l R T b  CYTOYHble  B e J U q M H b l  C J O R  CTaMBaHMR no U 3 M e P e H H b l M  B e -  

J IMYNHaM p a C X O A O B  BOAbl  B J leAHMKOBblX p y Y b R X ,  IM, M ~ O ~ O P O T ,  n 0  D e , l M ~ I U H e  

CJ'TOYHOTO C n O n  C T a U B a H M R  C nOBepXHOCTM J I e A I i U K a  M O X e T  6 b 1 ~ b  O n p e f i e -  

J l e H  o 6 a e ~  C y T O Y H O r O  CTOKa  ~ ~ A H M K O B O ~ O  PYLlbR. M ~ T O A . M ~ I ~ C K M  B a X H b l M  n p V  
3 T O M  RBJIReTCR H e M 3 M e l l H O C T b  CBR3l l  BO B p e M e t l M ,  YTO M O X e T  6 b 1 ~ b  0 6 % ~ ~ -  

H e H O  3aBUCMMOCTblO  CTOKZl J IeAHMKOBblX p y L l b e B  OT n p O U e C C O B  a 6 n n u u 1 4  n e A -  
HNKOB. npki c p e ~ ~ e f i  MHTeHCMBHOCTM T a H H M R  I O U I M ~ K ~  n p M  O n p e n e J I e l i M M  3 T M S  
BeJIU'tIMH no ~ C T ~ H O B J I ~ H H O ~ ~  3aBl.lCMMOCTM (CM. PMC. 78) COCTaBJ lReT  H e  6onee 
20°/0, n p M  h l a n o t i  Xe UHTeHCUBHOCTN TaRHPIR  O U I H ~ K ~  M O X e T  6 b l ~ b  B e C L h l a  

c ~ I ~ ~ c T B ~ H H o ~ ~  M n O J I b 3 0 B a T b C R  3aBMCMMOCTbIO H e  C J I e n y e T .  ~ ~ B ~ I C H M O C T ~  
24 24 

(1V.39) 
21 1 1 24 

(me Z W - o 6 a e ~  c T o K a  n e n r r m o B o r o  p y q ~ ~  B M~/CYTKU; ZY - cnoi c T a -  



~ ~ J I R Y N I O  H a  n e n r l u K e ,  6b1no y c T a -  
HOBJIeHO, q T O  MaKCHMYMbI  C T O K a  CO- * 
0TBeTCTBYH)T  M a K C N M Y M a M  X O A a  
T e M n e p a T y p b I  H a 6 c o n m ~ ~ o i i  s n a x -  r 
HOCTN B 0 3 n Y X a .  B O T J I H q l i e  OT A P Y -  2 
r H X  r O p H 0 - J I e n H H K O B b I X  p a k o ~ o ~ ,  t_m 
H a n p t r M e p ,  K a ~ ~ a s a  [33], me c B ~ I -  
I I a f i eHMeM A O X A e B M X  O C a A K O B  CBR- 
3 a H O  y M e H b W e H L l e  T a R H N R ,  H a  n e A -  
H u K a x  Ypana 3asac~y1o o c a n K n  BLI- 
3b IBaH3T  H e  T O n b K O  K p a T K O B p e M e H -  
woe ynenuserlue c T o K a ,  HO u nocne- 
~ y I O l 4 k i f i  er0 P O C T  BCJ IenCTBI Ie  
YCMneHUR T a R H U R  npki a n B e K U u M  
rennoro n o 3 ~ y x a  B n e p e n H u x  s a -  
CTRX UMKnOHOB ki B HX T e n J I b I X  C e K -  
T O p a X  (CM. PHC.  77). 

Ha BCeX J l enHUKOBbIX P Y s b R X  
l l o n ~ p ~ o r o  Ypana, B TOM sucne J I  
H a  P y U b e  MI'AH, BOJIHa n O J I O B O 2 b R  
H a  r k l n p o r p a Q a x  u M e e T  rpe6e~sa-  
~ b ~ i i  BHA. I-Ia n o n . b e M e  ~ a 6 ~ 1 1 0 . 4 a l o T -  
cn 2-3 n w a ,  0 6 y c n o ~ n e ~ ~ b l x  se- 
p e n o B a I - l w e M  n e p u o n o B  ~ennoi i  u xo- x 
n o n ~ o i i  n o r o n b l .  B 0 6 q e ~  xon $ 
P a C X O A O B  BOAbI  J l en I lMKOBbIX .pJ'qb- = 
e B  n a p a n n e n e H  xony T e M n e p a T y p b I  5 
~osnyxa .  a 

A.IR JIeAHUKOBbIX p y q b e ~  X a p a K -  $ 
T e p H b I  B e C b M a  3 H a 9 M T e J l b H b I e  KOJIe-  

X 6 a ~ 1 . r n  u3 r o A a  B ron c p e n H e M e c n s -  s 

HbIX P a C X O A O B  BOflbI, CJIOA T a R H U A  H 3 061,eaia c r o K a .  0 6 x e ~  c T o K a  nea- 
k n K O B O r 0  p y s b n :  UTAH, I l a n p u M e p ,  O 

sa 4 rona 1la6nmne~uii  n 3 M e H n n c n  
B npenenax OT 4,5 MJIH. ,uS B 1959 r. 
A 0  2,4 MJIH. At3 B 1958 r., T.  e. n O s T H  
B 2 pasa ( ~ a 6 n .  51). B TO x e  n p e M n  
H ~ ~ J I I O A ~ ~ T C R  OTllOCUTeJIbHO M a J a n  

U 3 M e l i 9 U B O C T b  C p e A H U X  3a C e 3 o H  
pacxonon n e n I I w K o n b r x  p y l r b e B  n 
c p e n l i e f i  C Y T O ~ ~ H O ~  H I ~ T ~ H C U B H O C T U  ' 
C T O K a  n p H  B e C b M a  6onbrrrofi H 3 -  
Me l l l lUBOCTI l  C Y M M a P H b l X  3 a T p a T  
T e n n a  H a  T a n H u e  ( B  2 pa3a M 60- 
nee). 

B ~a6.1. 52 n p H B e n e H b 1  HeKOTO- 
p b l e  X a p a K T e p H C T k i K M  ~ e T e O p O n o r H -  
s e c K w x  y c n o ~ ~ B  u p a n u a u u o H H o r o  
p e x m a ,  O ~ ~ R C H R I ~ I U M ~  p e s y n b T a -  
T ~ I  r I m p o n o r n r e c K u x  ~ a 6 n l o n e ~ n i i  

OTHOUIeHUH 0 U e H K H  3 H e p r H U  CHe-  
r O T a R H l l R  B p a C C M a T p N B a e M O M  pa8-  
oHe. K ~ K  6b1no n o ~ a 3 a ~ o  B b l U e ,  
a 6 n n y u ~  & a x e  B npeaenax O A H O r O  
n e n H n K a  x a p a ~ ~ e p u 3 y e ~ c ~  B e c b M a  
6 0 n b m o i l  ~ ~ O C T ~ ~ H C . T B ~ I ~ H O ~ ~  H e p a s -  



C p ~ a p l i w e  aennsnnw c T o K a ,  a6nsqnw w cocraenamqnx rennoeoro 6ananca H a  n e A H w K e  MrAH 

K O ~ ~ @ I ~ U U ~ H T  nornow~nnfl cpeg~~wR 38 nepuog ~ ~ ~ S J I & H H .  onpe~cne~110R no ar/cr. 6. Xogara. 

n o ~ a s a ~ e n u  ( 1958 1. 1 1 8 9  r.  I ,960 1. 1 1981 1. 1 32p:tign 

H O M e p H O C l b f O ,  I I p 0 s l ~ J I 5 i f O ~ e f i ~ 5 I  B P a 3 J I U Y U U  UHTeHCNBHOCTU T a R H U n  U B. 3a- 
T p a T a X  T e I I n a  H a  T a R H U e  H a  OAIIOM r U n C O M e T p U q e C K O M  Y p O B H e .  Bce 3 T O  0 6 ~ -  
C J I O B J l U B a e T  n 0 K a ~ l b H O C T b  p e 3 y n b T a T O B  P a C q e T a  IIO n a H H b I M  MeTeOpOJlOI 'UYe-  
CKUX N r p a ~ l i e ~ ~ ~ 0 - 6 a n a 1 1 ~ 0 ~ b r ~  ~ a 6 n l o ~ e ~ u k :  P a C C s U T a I l H b l e  BeJIU' lUHbl  
C O C T ~ B J ~ R I O U I U X  T ~ n J I O B O l ' O  6 a n a ~ c a  X a p a K T e p U 3 y l O T  B J I y Y U I e M  C J I y q a e  T O n b -  
K O  q a C T L  J I e A H U K a  C a K a n O ~ U Y k 1 b I M U  YCJIOBURMU P a A U a U U O H H O T O  P e X N M a  U 
~ y p 6 y n e t l - i . H o r o  Tenno- ~.r B J I ~ ~ O O ~ M ~ H ~ .  

A n 5 i  X a p a K T e p H C T U K U  T e n n o B o r o  6ana~lca  B C e r O  J I e A H U K a  H ~ O ~ X O ~ U M O  
n p o B e A e H u e  B e C b M a  TPYAOeMKWX ~ a 6 n m ~ e H l l f i  M P a C ' l e T O B  (CM. ~ b 1 W e ) .  no- 
STOMY U ~ B ~ C T H ~ I ~  u H T e p e c  n p e n c T a s n R e T  s c n o n b 3 0 s a ~ u e  A a H H b I x  runpono- 
r U Y e C K U X  ~ a 6 n r o n e ~ u i i ,  n O 3 B O J R f O u U X  OTHOCUTeJ lbHO n P O C T O  O n p e A e J I H T b  
3 a T p a T b r  T e n n a  H a  T a n m e  n e A H u K a  B U e n o M .  A n R  3 ~ 0 r o  (CM. ~ a 6 n .  52) 6b1nu 
O n p e A e J I e H b I  BeJIUYUHbI a6nnuuu M3 Y P a B H e H U R  B O A H O r O  6anasca U COOTBeT-  
c T s y m q u e  N M  s a ~ p a ~ b ~  T e r i n a  H a  T a m w e .  Aanee onpenenunw C Y M M ~ I  
I I c ~ J ~ o ~ ~ H H o ~ ~  KOPOTKOBOJIHOBO~ P a f i U a U K U  38 I l e P U O A  ~ a u 6 o n e e  UHTeHCUB-  
H O r O  T a R N U R  U CTOKa .  I ( ~ K  M O X H O  B N A e T b  Pi3 ~ a 6 n .  52, ~ a u 6 o n b ~ e R  U 3 M e H -  
'IMBOCTbIO OTJ IMYaeTCR n P U T O K  T e n J I a  B C n e A C T B U e  T Y ~ ~ Y J I ~ H T H O ~ O  T e n n o -  U 
~ n a r o o 6 ~ e ~ a  ( P + L E )  H a  n e n s u K a x ,  ~ o ~ o p b i f i  U ~ M ~ H R ~ T C R  u3 rona B roA 
3 ~ a s u ~ e n b ~ o  c u n b H e e ,  s e M  p a n u a q u o ~ ~ b ~ i i  6 a n a ~ c  npu o n p e ~ e n e s u ~ . ~  ux 
r U n p O J I O r K Y e C K U M  MeTOAOM.  

IT~u  I T C n O J l b 3 0 B a H U U  B a H H b I X  0 CTOKe  JIeJlHMKOBOrO p y q b R  MrAH U M e T e O -  
a K T N H O M e T P N q e C K U X  A a H H b I X  H a  M e T e O C T a H U M U  J e J l l 1 ~ ~  O K a 3 a n O C h  B 0 3 -  

204 

2340 

510 

1899 

3 2 8 0  
3000 

4 0 , O  
36,6 

17,26 

14,94 

26,2 
24,0 

8,94 
9,06 

6 ,7  

CTOK c nnouaAn 6acceB~a n e A H w K a ,  
n m  UIOR B O ~ M  . . . . . . . . . .  

J I ~ T H u ~  o c a A K w  3a nepwoA no M/CT. n e ~ -  
HUK, MH . . . . . . . . . . . . .  

T a n r i w e  c H e r a  B BOAOC~OPHOM 6acceii11e 
n e ~ a w ~ a ,  m m  . . . . . . . . . . .  

A6nnuun B C p e A H e M  no JleAHHKy,  
M M  CJIOR BOAbl 

W3 YPaRHeHWR BOAllOrO danarica . . 
no p e e q H b l M  H ~ ~ J I I O ~ ~ H U R M  . . . .  

M ~ ~ T ~ H C U B I I O C T ~  a6n~unw B CpeAHeM no 
J l e A H H K y ,  M M / C ~ ~ ~ K U  

W3 YPaBHeHWR BOAIiOrO 6ana~ca  . . 
no p e e s H b M  H ~ ~ J ~ I O J & ~ H W R M  . . . .  

n o r J l 0 4 e h H a f l  KOpOlKOBOJIHOBas P a A H a U W R  
H a  JIeRHWKe 3a UIOHb-aBryCT, 
B,, K K L ~ A / C M ~  . . . . . . . . . . .  

i y ~ ~ a p ~ a s  paauauwn no M/CT. B. Xspa- 
T a  Q, YMHOHteHHaR H a  KO!~@$WUUCHT 
n o r n o w e H u n  (0,5)*, K K ~ ~ / C M ~  3a ne- 
pwo~ adneuww . . . . . . . . . . .  

3 a ~ p a ~ ~ ~  T e n n a  H a  a6n~uw10, 
K K ~ A I C M Z  - n e p u d  

H 3  Y p a B H e H U R  BOAlIOrO 6ana~ca  . . 
no P e e Y H b l M  H ~ ~ J I ~ O ~ ~ H W R M  . . . .  

P ~ ~ H O C T ~  s a T p a T  T e n n a  l i a  a6nsuw10 w 
I I o ~ J I o ~ ~ H H o ~ ~ ,  K O ~ O T K O B O ~ H O B O ~ ~  P a A W a -  
UHW, P + LE - E*, K K ~ A / C M ~  

W3 YpaBkieHUR BOAHOrO 6ana~ca  . . 
no p e e q s m  H ~ ~ J I I O A ~ H W ~ M  . . . .  

P + LE B TOVKt? ~ a 6 ~ l l o ~ e ~ w f l  H a  CTOKO- 

. . .  ~ o i i  nnouaa~e  n e ~ ~ n ~ a  MrAH 

1848 

, 476 

1 2 7 0  

2466 
2290 

34,l 
32, l  

14,84 

. 13,99 

19,72 
18,50 

4,88 
4,51 

5,68 

1760 

450 

1302 

2320 
2250 

32,7 
3 3 , O  

16,14 

(14 ,66 )  

18,6 
18,8 

2,46 
4,16 

5,5 

1230 

460 

5 7 0  

1485 
1450 

27,6 
26,9 

10,36 

9,60 

11,9 
11,6 

1,54 
2,00 

5,6 

2060 

484 

1310 

2 7 8 0  
2450 

36 , l  
31,8 

15,GO 

16,76 

22,2 
19,6 

6,60 
2,84 

4-9 



M O X H ~ I W  nonyymb ~ ~ B M C M M O C T U  a a ~ p a ~  Tenna ( 0 6 4 ~ ~  H B p e s y n b ~ a ~ e  ~ y p -  
~ Y ~ ~ H T H O ~ O  Tenno- Iz B J I ~ ~ o o ~ M ~ H ~ ) ,  CpeAHHX no BCeMy JIeAHUKy, OT TeM- 
nepaTypbr uosnyxa w paAuauuoHHoro 6 a n a ~ c a  (puc. 79), u3MepeHHbIx B on- 
HOR TOYKC?: 

4 

8 Y = B + 13,3 2 t - 136 g a n / c ~ ~  nepuod; (IV.40) 
1 

4 

P + LE = 13,3 2 t ,136 tcan/c,n2 nepuod, (IV.4 1) 
1 

me 8 Y  - s a ~ p a ~ b r  Tenna Ifa Tamwe (B ~ a n / c ~ .  nepuod) , nonyyeHHble no 
AaHHblM I ' N A P O ~ O ~ H Y e C K M X  H ~ ~ J I I O A ~ H H ~ ~  ( B  M M  CnOR B O A ~ I )  B CTROpe BbIBOP- 
HOrO py9bR; B -CYTOYHaR C y M M a  PaAHaUHOHHOrO 6 a n a ~ c a  ( B  fCaA/cAt2. 
~nepuod) CpeAHeM no JlenHMKy; P+$E- npMTOK TenJIa BCneACTBMe ~ y p 6 y -  

AeHTHOrO Tenno- H ~ n a r o o 6 ~ e ~ a ;  2 - CYTOqHble P + L E , K Q ~ ~ / C M ~ C ~ ~ K ~ /  
I 8 00 

CywAlbI TeMnepaTypbJ BO3AyXa no AaHHbIM 4 - ~ ~ 0 9 -  

IlbIX ~ a 6 n m n e ~ ~ i i  B R ~ L I K O B O ~ ~  YaCTH JeAHMKa. 
CJIenye~ OTMeTMTb, YTO paCqeT no BblpaXeHum 

(IV.40) AOJlXeH AaBaTb BenuqMHbI CpeAHerO no 
JIeAHHKy CTaUBaHUR B TOM Cnysae, eCJIH 6 y n e ~  TOY- 
HO OnpeneneHo cpeAHee no nnouanu sHaseHue pa-  

4o0 
Akia~MOIlHOrO 6 a n a ~ c a .  Ecnu X e  HCnOnb3O~a~b naH- 

KOBOR YacTu neArluKa, TO no BMpaxeHuIo (IV.41) 
m e  o n p e ~ e n e ~ u i i  pa~uauuoHHoro 6 a n a ~ c a  B B ~ 3 ~ 1 .  300 

0 0  

MOXHO PaCCrIUTblBaTL saTpaTb1 Tenna Ha onpenene- 200 
H H e  c p e ~ ~ e f i  BenMYHHbI CnOR TaRHMR n0 neAtlNKY. 

00 
1 

B n H M  C BLInaAeHMeM OCaAKOB MCnOnb3OBaHMe BbIpa- 
X ~ H U ~  (IV.40) 3a~py~HUTenbH0, T a K  K a K  H e  MOrYT 
~ M T L  nOCTaT04HO T04HO onpenene~bl  ~ e n u v ~ ~ a  ocan- ZyO YO 60 
KOB, H ~ G ~ X O A ~ M ~ H  AJIR YCTaHOBfieHMR HX AOAM B 06- T ,  2 p ~ a  

UJeM CTOKe, M BeJIUqMHbI paAMaUUOHllOr0 6 a n a ~ c a .  
B ~ a 6 n .  53 H Ha PHC.  80 npeACTaBJIeHb1 pe3ynb- PHC. 79. ~ ~ B ~ U C I ~ ~ M O C T ~  

-ram1 n p O B r p K M  CBn3U (IV.40). nonyueHHble no naH- ~ ~ $ ~ T e n n P e ~ ~ ~ ~  
H ~ I M  Ha6~110~eHMii Ha jIeAHNKe UTAH. Ann 3TOr0 cnaHe - q p j y ~ l e a ~ ~ o r o  
no CBR3H (IV.40) ~ ~ I J I U  OnpeAeneHbI BeJMqHHbI  enn no- N ~nar006hle~9 
CTaMBaIIUI1, KOTOPble 3aTeM COIlOCTaBJlRJIUCb C cy- (P+LE)  OT C ~ T O V H O ~  

TOYHLIMU B e ~ N Y N H a M U  CTaMBaHHR no AaI.IHbIM 
C~KMM 4Te.meparyp 

IiellOCpefiCTBeHHblX ~IlpeneneH~lfi a 6 n ~ u s t 1  PeetIHMM Bomyxa (Z To) 'B R3bI- 
1 cnoco6o~.  A ~ a n u s  ~ a 6 n .  53 noKa31JfiaeT YAoBfieTBO- zoeoR sacTu aenHHKa 

PHTeJIbHOe COOTBeTCTBHe PaCqeTHblX M Ha6nlo~ae-  MrAH >B 1959 T. ( I )  
Mblx B e n u Y U H  ~ ~ J I R U N U .  H 1960 r. (2) 

T a 6 n u u a  53 

3aFrparu Tenra Ha Tamwe, onpeneneHHble no aopntyne (IV.40) u nsmepen~ble 
HenOCpenCTBeHHO Ha JlenHHKe WrAH B 1959 r., XlCUn/CA6a-lZep~~d 

nepuon aa6nlo&e1tun 

23-25.VII 
26.VII-1.VIII 

2-6.VIII 
7-1O.VIII 

11-16.VIII 
21-25.VIII 

3aTpaT,,, 
Tcnna Ha 
Tantine no 
@ p ~ y n e  

( I V . ~ O )  

1,20 
3,73 
2,56 
2,87 
2,84 
1,18 

3afPaTu *!Ina 
Ha TBRIIHC no 
~rabw~e~urrrac 

Ha 3&bl~aloqeM 
crwpe p y w n  

1,15 
4,32 
2,40 
2,89 
2,48 
0,96 

3 a ~ p a r t ~  Tetvra tta Tanltne no aenocpencrsetuim ~ a 6 n l o ~ e 1 1 n n ~  

tia p e e w u x  crsopax cyhlMap 2peAttee - - 'INe 38 
I ( 11 ( I I I  ( IV \ v CTBOpahI neplton 

0,90 0,80 0,98 

I I 
0,78 

2,93 
1,67 
1,95 
1,98 
0,98 

3,27 
1,77 
1,61 
1,88 
1,12 

3,16 
1,81 
2,23 
2,12 
1,20 

3,31 
1,88 
2,09 
2,05 
0,91 

2,49 
0,85 

3,46 
12,67 
7,13 
7,88 

10,52 
5,06 

0,86 
3,17 
1,78 
1,97 
2,10 
1,01 



PHC. 80. c ~ R 3 b  .BeJIHYUH 3aTpaT 
Terlna tla ramvue (8A) .no ,la.li- 
flbIhf aKTHHDMeTPW~eCKU,X !R npa- 
~AI3liTlIbIX ~abnlo~ellwfi C .@~.KTH- 
llOCKU Ht3MepeHHblM~U Ha JIWlHslte 

a - n o  p e e s n ~ ~  cTaopaM ( ~ A I ) :  6 -  
no rnnponornrecKnM i i a b n l o n e ~ ~ ~ ~  
rta n e n r t u ~ o s o ~  pylrhe MrAH ( 8 A : ) .  
Ult@eb1 y TOqeK - .tllCnO 11lleR. 3a KO. 

ropbre paccsnrart~ cyhlarbl aarpar 
Terlnn 

a 
JIeAHNKe MOrYT B OnPeAPJleHHbIX YCJIOBMRX XapaKTepN30BaTb K a K  CpeAHlOlo 
a 6 n ~ u u l o  JIeAHNKa, T a K  M CpeAHee COOTHOlUeHNe COCTaBJIRkOUMX TenJIOBOrO 
6 a n a ~ c a  ero nonepxsocTu. 

Ha npuMepe 6acceii11a neAHuKa MrAH paccMoTpuM B O A H ~ I ~  6 a n a ~ c  
PYqbR MrAH 3a 4 rona ( ~ a 6 n .  54). I ( ~ K  BHAIIO N3 T ~ ~ J I M ~ ~ I ,  C Y M M ~ P H ~ I ~ ~  
CTOK py9bR MrAH B 3aMbIKakOweM CTBOpe  3a IIepMOA a 6 n ~ u u n  M3Mel-IReTCR 
OT 2,38 MJIH. Af3 (1958 r.) A0 4,49 MJIH. At3 (1959 r.), COCTaBJlR5l B CpeAHeM 
3,57 MJIH. At3 B rOA. M3 AaHHbIX, IlPeACTaBJleHHbIX B T ~ ~ J I .  51, CJleAyeT, qT0 
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Coc~asnamn~ne uognoro Ganat~ca 

19GI r.  1960 r. 

Mnti. 
ma 

Mnn. 
A' 

A ~ T H U ~  OCanKH C ~o~oc6opriok 
I ' I  

n n u ~ a ~ r  X . . . . . . . . 38 1.05 
Tame B O A ~ I  nen~rw~a, A . . . . 52 2,60 

Tame BOAbI CHeXHUKOB B BOAO- 
C ~ O ~ H O M  6acceR~e. h . . . . 10 0.84 

C Y M M ~ P H ~ I ~  CTOK B 6accekee 

% OT 
CYM- 

Mapnow 
CTOKa 

% 07 
cykj- 

Maplroro 
CTOKa 

I 
26 1 I .O5 
5 9 , 2 , 0 9  

1958 r. 1959 r. 

26 
53 

Mnn. 
N 

I 

hlnn. 
ma 

15 

% o t  
C Y M -  

Maptroro 
CMKa 

23 
58 

19 

pyIlbR, Y . . . . . . . . . 1 2.38 1 100 

% 07 
C Y M -  

Mapuoro 
CTOKa 

0.88 
2,OO 

0.52 

100 4,49 3.40 1 100 



W3MeH9UBOCTb  CTOKa  O I I p e A e J I R e T C R  U3MeHYMBOCTblO ~ ~ J I R ~ M H  J I e A H U K a .  T ~ K ,  
B e J I U 9 k i I ~ I a  a 6 n ~ s ~ w  B r O n b 1  c K ~ ~ ~ ~ H W M U  3 I l a 9 e I i U R M N  CTOKa  COCTaBNJIa  1450 MM 
(1958 r.) u 3000 MM (1959 r.), T. e. u 3 ~ e ~ u n a c b  Gonee, s e M  B 2 pasa. 

C Y M M ~ ~ H ~ R  a 6 n ~ u u ~  H a  J I e n H U K e ,  B b I 9 U C J I e H H a R  no @ o p M y J I e  (IV. 43), 
HeCKOJIbKQ O T J I U 9 a e T C R  OT A a H H b I X  ( P ~ K T M ~ ~ C K M X  H ~ ~ J I ~ O A ~ H U ~ ,  COCTaBJIHR B 
C p e A H e M  3a I l e p A O A  H ~ ~ J I I O A ~ H U ~ ~  2,2 MJIH. M~~ T. e. 58'10 O T  o6uero CTOKa;  
X u n K U e  o c a n K M :  - 28 OI0 u T a m e  B O A ~ I  C ~ ~ O H H O ~ O  c H e r a  - o K o n o  14 O/O. Be- 
J I M 9 U H a  U C n a p e H U R - K O H n e H C a U U U ,  K a K  O T M e Y a J I O C b  BbILLIe, HaCTOJIbKO M a J I a ,  
9 T O  B P a C q e T  H e  I l p M H H M a J I a C b .  

T ~ K M M  0 6 p a 3 0 ~ ,  B e f l y L q U M U  @ ~ K T O ~ ~ M U ,  @ O P M M P Y I O ~ M M U  CTOK J I eAHU-  
KOBbIX P y Y b e B  ~ O J I R P H O ~ O  Y p a J I a ,  RBJIRlOTCR ~ ~ J I R U U R  n O B e p X l I O C T N  J I eAHU-  

I < a  U A O X A e B O e  I I N T a H U e .  COOTH.OUI~HN~ M e X A Y  C0CTaBJIRIOUMMI.I  B O A H O r O  
G a J I a ~ c a  B p a 3 J I U 9 H b I e  rOAb1  M O X e T  U 3 M e H R T b C R ,  HO HeCOMHeHHO,  9 T O  6 6 f i b w a ~  
P O n b  X U A K M X  QCaAKOB B C Y M M a P H O M  CTOKe,  B OTJIWrlMe OT JIeAHMKOB T R H ~ -  
U ~ H R  N n a ~ k i p a  [172], RBJIReTCR O C O ~ ~ H H O C T ~ H )  J I eAHNKOB ~ O J I R ~ H O ~ O  Ypa- 
na,  p a C n 0 J I O X e H H b I X  H a  ~ e 6 0 J I b m w x  BbICOTaX,  me UMPI<YJIRUUR B 0 3 A Y U H b I X  
M a C C  O ~ Y C J I O B J I M B ~ ~ T  B J I a X H O e ,  OTHOCIlTeJIbHO XOJIOAHOe M H e n p O n O J I X 1 1 T e J I b -  
H o e  J IeTO.  

T e e p n b l i i  CTOK J l eAHHKOBblX  P Y S b e B  

I (OCB~HH~IM n p M 3 H a K O M  UHTeHCUBHOrO B O ~ A ~ ~ ~ C T B U R  J I eAHUKOB H a  pe . r l be@ 

M O X e T  C J I y X U T b  B e J I U Y U H a  T B e p A O r O  CTOKa  JIeAHMKOBblX p y 9 b e ~ .  B CBR3U C 
p a 3 J I U 9 U e M  y c J I 0 ~ U f i  @ O ~ M U ~ O B ~ H U R  T B e p n O r O  CTOKa  H a  K a p O B b I x  U npu- 
CKJIOHOBbIX J I e n H U K a X  U C H e X H M K a X  Be.rlMYNHa 
T B e p n O r O  CTOKa  C UX 6 a c c e f i ~ o ~  B e C b M a  pas- gi!M!CS 
.rlU'IHa. T ~ e p n b I f i  CTOK C I lPUCKJlOHOBbIX J I eA-  

Iflo 
IlNKOB, H a T I P U M e P ,  C O J I e ~ b e r 0 ,  B 5-10 pa3 . 

M e r r b w e ,  s e M  c n e n e u K a  MrAH. Y c ~ a ~ o ~ n e -  
120 ~ i o .  YTO M e a n y  p a c x o n o M  (Q,, ~ ~ / c e r )  nensu- 

K o B o r o  p y ~ b ~  MrAH u M Y T H O C T ~ I O  B O A ~ I  
p y 9 b R  ( p y ,  2/M3) N M e e T C R  A O C T a T O 9 H O  T e C H a R  
C B R 3 b ,  K O T O p a R  X a p a K T e p U 3 y e T C R  60~1b~uofi 
~ C T O ~ ~ Y U B O C T ~ I O  B O  B p e M e H U  ( ~ U C .  81): 

pl/ = 128Q,-3, (IV.44) 1 , , - , , ,  L 

42 44 46 48 lo 12 1.4 r,s 
4, ~ 9 / ~ 8 f i  

rne Q, - pacxoA B O A ~ I ,  ~ ~ l c e l c ;  ply - M ~ T -  
HOCT6, 2/M3. MYTHOCT~ J I e ~ I I M K O B O r O  P Y Y b R  Pwc. 81. 3asn2'i3'ocrb T B t l ~ * ~ 3 r o  

C T O K ~  (p) OT pacxona eonu (Q)  MrAH ( ~ a 6 n .  55), no H a m l i M  n o n c s e T a M ,  , ,,,,, ,,,,, py,b, MrAH 
B 2-3 pa3a 6onbrue, 9 e M  B T y H A p e ,  no A a H -  
I I ~ I M  r. M. L U ~ M O B ~  13271. 

Q u e H K k i  C y M M a p H O r O  C T O K a  T B e p A O r O  B e N e C T B a  H ~ O ~ X O ~ I ~ M O  3 H a T b  
BeJ IAqMHY H e  TOJIbKO B3BeILIeHHbIX,  HO U BJIeKOMbIX HaHOCOB. O ~ H ~ I < O  A a H H b I X  
0 CTOKe  BJIeKOMbIX HaHOCOB AJIR p e K  r O p H 0 - J I e A H U K O B b I X  p a f i 0 ~ 0 ~  B J I U T e p a -  

T y p e  H e T .  no M H e H U l O  6. A. Ano.ano~a 1[19], CTOK BJIeKOMbIX H a H O C O B  M O X e T  
COCTaBJ IRTb  OT 20 A 0  100°/o C T O K a  B3BeIL l eHHbIX HaHOCOB. Ha OCHOBaHUM 
n o J I y 9 e ~ ~ o f i  3aBMCUMOCTN MYTHOCTM O T  P a C X O A a  B O n b I  B JIeAHWKOBOM P Y Y b e  
(CM. PUC.  81) Pi ( P o p ~ y J I b 1  (IV. 44) H a M U  O l l p e n e J I e H b I  BeJIHqkIHbI  C T O K a  

B3BeILIeHHbIX H a H O C O B  C J I e A H U K a  MI'AH 3a 1958-1960 rr. Cpen~kie B ~ J I U ~ H -  
HbI  MYTHOCTU B 3 T U  r O n b I  O K a 3 a n N C b  B e C b M a  ~ J I H ~ K U M H  M e X f i Y  C O ~ O R ,  9 T O  
r O B O P U T  06 Y C T O ~ ~ Y N B O C T W  C O B p e M e H H M X  n P O U e C C O B  C T O K a  B 3 B e U e H H b I X  H a H O -  

COB, U COCTaBJIRIOT COOTBeTCTBeHHO 117, 127, 115 i?/At3. Ha OCHOBaHUU 3 T U X  
U a H H b I X  6b1n P a C C Y k i T a H  C Y M M ~ P H ~ I ~ ~  CTOK B3BeILIeHHbIX HaHOCOB 38 n e p M O n  
c 1958 no 1960 r. ( ~ a 6 n .  56). 

T ~ K H M  0 6 p a 3 0 ~ ,  CTOK T B e p n O r Q  B e L q e c T B a  J l e n H H K O B O r O  p Y 9 b ~  MrAH 
M O X e T  6 b l ~ b  O U e H e H  I I ~ U ~ J I U ~ U T ~ J I ~ H O  B 400 T B rO&. E c n ~  n P U H R T b  CTOK 



T a 6 n u u a  55 

MYTHOCT~ H CTOK B3BeLIleHHblX HaHOCOB i l e R H H K O B O r 0  p y r ( b g  HrAH n e T O M  1860 r. 

B n e K O M b I X  H a H O C 3 B  3a 10O0h O T  Bb lHOCa  B 3 B e U l e H H b I X  HaHOCOB,  T O  CY.MMa11- 
H ~ I R  CTOK T B e P A O T O  B e W e C T B a  M O X e T  6 b 1 ~ b  0 U e H e H  B 800 T B TOA. 

n p e n C T a ~ J J R e r  M H T e p e C  I IpOM3BeCTM O U e H K y  B p e M e H M ,  H ~ O ~ X O A M M O ~ O  AJIH 
B ~ I ~ ~ ~ O T K N  K a p a ,  I I p e A I I O J l a r a R ,  YTO YCJIOBUR C O B p e M e H H O r O  B b I H o c a  T B e p A O -  
l-0 BeLLIeCTBa H e  M3MeHSlJIMCb BO B p e M e H M .  I < o H ~ ~ H o ,  T a K a R  O U e H K a  B e C b M a  
I IpOM3BOJIbHa ,  I IQCKOJIbKy O H a  H e  y ' l l r T b I B a e T  3 ~ 3 a p a ~ M 0 ~ ~ 0 f i  A e R T e J I b H O C T N  

c a M o r o  n e n H w K a  B + O ~ M N ~ O B ~ H . N N  K a p a  (CM. m. I ) .  C n e ~ y e ~  OTM~TMTI , ,  VTO 
C O B p e M e I l H b I e  YCJIOBMR, IIO-BUAMMOMY, X a p a K T e p M 3 y I O T  ~ a u 6 o n e e  O n T M M a J I b -  
~ b 1 f i  P e X U M  TBep&OTO CTOKa ,  K O T n a  JIeAHMK A e T p a A M p y e T  U I l J l O U a A b  
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X n a ~ ~ f i  H ~ B e p ~ u f i  CTOK JleAHHKa WrAH 

* A a n ~ b l e  IleCKOnbKO 3 a l l H X C f l W  W3-3a KPaTKUBpC!DlCllllOCTH n e p H O A a  ~ a b n m -  
A ~ H W R .  

KOHTaKTOB ~ a T p e T 0 f i  I IOpOAbI  CO C H e r O M  M n b A O M  ~ M C T P O  B O 3 p a C T a e T  M 3 - 3 a  
E b l T a M B a H M R  B a J I y H O B  M ( P O P M H P O B ~ H U R  M O p e H  C JIeARHbIMM S A p a M M .  B r O A b 1  
OI ITMMaJIbHOrO P a 3 B M T M R  O J I e A e H e H M R  T ~ e p ~ b l f i  CTOK ~ ~ I J I ,  'no- 'BUANMOMY, MN- 
H m a n e H ,  T o r n a  K ~ K  1 3 b l p a 6 0 ~ ~ a  K a p a  runa B OCHOBHOM 3a c r I e T  donee 
canr..~ofi 3 p o ~ ~ p y t o I 4 e f i  n e n T e n b H o c T n  n e n H u K a  u c6poca B a n y H H o r o  %la- 
T e p H a n a  B H u x e p a c n o n o x e H H b l e  AOJIMH~I .  E c n ~  K a p  B ~ I ~ ~ ~ ~ T ~ I B ~ J I C R  H a  
6a3e n n o c K o r o  c K n o s a ,  TO, n p m m  n a p a M e T p b 1  crcnosa ~ ~ M ~ K U M U  K c o B p e -  
h l e H H b I M  ( A J I M H ~  J I e A H H K a  MrAH 2000 M, N M , p H H a  500 M ,  m y 6 ~ n a  200 M M 
y ~ e J I b ~ b 1 f i  B e C  D o P H b I X  IIOpO,D., C J I a r a l o q k i X  CKJIOH, 2 T / M ~ ) ,  06'be~ r O P H b I X  IIO- 
P O A ,  I I e p e H e C e H H b I X  J leAHMKOBbIM p y Y b e M ,  6 y n e ~  I I ~ M ~ J I M ~ M T ~ J I ~ H O  P a B e H  
4,O. lo8 T. Torna, A O I I y C K a R ,  YTO BbIHOC B e l l p 2 C T B a  P a B e H  C O B p e M e H H O M y ,  
B l l eMsI ,  H ~ O ~ X O A H M O ~  AJIR B ~ I ~ ~ ~ O T K H  K a p a  M J I ~ A H N K O B O ~ ~  AOJIMHLI, A O J I X H O  
6 b 1 T b  P a B H b I M  OKOJIO 500 TbIC. A e T .  

3 T a  O U e H K a ,  C A e J I a H H a R  ITpM B e C b M a  ~ p O U 3 B O J l b H b I X  A O I l y ~ e H M f l X ,  Y K a 3 b I -  
a a e T  H a  H ~ H ~ O J I ~ I U M ~ ~  npegen B p e M e H M ,  H ~ O ~ X O A H M ~ I ~ ~  AJIR O ~ ~ ~ ~ O B ~ H I I R  
K a p a .  I l p ~  6onee s ~ a ~ u ~ e n b ~ b ~ x  p a s ~ e p a x  n e n H u K a  Y a c T b  M a T e p M a n a  us  
K a p a  BbIHOCUTCR MM C a M M M  B H M X e J I e X a ~ y l O  AOJINHY. ~ O ~ T O M Y  B P e M R  ($0~- 
M M p O B a H U R  K a p a  J l e A H M K a  MrAH 6 y n e ~  HeCKOJIbKO M e H b m e  (CM. m. I ) .  
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n e p ~ b 1 e  C B e A e H U R  0 T e M n e p a T y p e  y p a J I b C K U X  J leAHMKOB 6 b 1 n u  I I O J I y q e H M  
~ O J R  ~ H O - Y ~ ~ J I ~ C K O ~ ~  3 ~ c I I e n k i u U e f i  M H C T U T Y T ~  r e o r p a @ U M  AH CCCP B ne- 
P U O n  Mrr [244, 3161. B P e 3 y J I b T a T e  U 3 M e p e H U R  T e M I I e p a T y p b I  J I b A a  K a p O B b I X  
li npMCKJIOHOBbIX J I eAHNKOB 6b1no y C T a H O B J I e H 0 ,  l I T 0  ~ e ~ n e p a ~ y p ~ b ~ f i  p e X U M  
BTNX TNIIOB J I e n H U K O B  p a 3 J I U s e H  U 3 a B N C U T  O T  Y C J I O B U ~ ~  I IUTaHUR.  ' 

B n p e A e J I a X  K a p O B b I X  J I eAHUKOB p e 3 K O  BbIAeJIRlOTCR A B e  T e M n e p a T y p H b I e  
301ib1,  C O O T B e T C T B Y l O U U e  O ~ J I ~ C T R M  a K K y h l Y J I R 4 U U  Pi a 6 n ~ u u ~ .  B TbIJIOBbIX 
r l aCTRX K a P O B ,  r A e  yCJIOBUR c H e r o H a K o n n e H u 5 I  ~ a u 6 o n e e  ~ J I ~ ~ O I T ~ H R T H ~ I ,  06- 
p a 3 y e T C R  M O q H a R  B O A O I I p O H U U a e M a R  T O J I U a  @14pHa.  n p o M e p 3 a l O U a f I  ~ U M O ~  
B e p x H R R  q a c T b  3~0ii T0nu .w  y x e  B H a r a n e  n e T H e r o  n e p M o n a  6 b 1 c ~ p 0  nporpe- 
B a e T C R  A0 T e M n e p a T y p b I  0" U H @ U J I ~ T P Y K ) U H M H C R  T a J I b I M U  W A O X A e B b I M U  BO- 
A a M w .  31.0 o n p e n e n R e T  ~ o p c ~ o f i  T H ~  p a c n p e A e n e H k i R  T e M n e p a T y p  (51 B o6na- 
CTW a K K y M y J I R Q U U  K a p O B b I X  JIeAHUKOB, ~ e p T M ~ a J I b ~ b 1 f i  pa3pe3 K O T O P O ~ ~  CO- 
CTOUT N 3  ~ O B e P X H O C T H O r O ,  I I p O M e p 3 a I O U e I ' O  ~ H M O ~ ,  a K T U B I 1 0 r O  CJIOR - T p O n O -  
3 0 H b I  [4] U M Y ~ U H H O ~ ~  r 0 ~ 0 ~ e p h l U s e c ~ o f i  30Hb1 ,  H e  U ~ n b l ~ b l ~ a l O ~ e ~  BJlURHUR 
BHeIUHMX T e M n e p a T y p H L I X  y c J I 0 ~ U f i  ( ~ e h f n e p a ~ y p a  n O C T O R H H a  U P a B H a  0"). 
fi n e p U O A  M a K C U M a J I b H O r O  B b I X O J I a X U B a H U R  J I eAHUKOB (nepen H a s a n O M  C H e -  
r o ~ a ~ ~ u n )  T e M n e p a T y p a  @ p ~ a  B o 6 ~ e ~  n o B M m a e T c R  c mybu~oi i ,  n o c T u r a n  
H F n e B b l x  s ~ a s e ~ u i i  B ~ e p x ~ e i i  Y a c T i i  ( P U ~ M O B O ~ O  6acceR~a n e A I l w K a  MTAH 
Ira my6ki~e 12-13 M (pwc. 82). 

B 0 6 n a c ~ ~  a 6 n ~ u u u  K a p O B b l X  J I eAHHKOB H a  n O B e p X H O C T b  BbIXOAkiT II-rlOT- 
~ b 1 f i  J I eA;  T a J I b I e  U A O X n e B b I e  BOAbI, H e  MMeR B 0 3 M O X H O C T N  IIPOHNKHYTL B 
my6b J I e A H U K a ,  C T e K a I O T  no er0 I IOBepXl lOCTU U H e  O K a 3 b I B a l O T  BJIURHUR H a  
~ e n l n e p a ~ y p s b r i i  p e x u M  ~ J I ~ ~ H ~ I H ~ I X  cnoen n b A a .  T e ~ n e p a T y p a  r n y 6 ~ 1 3 H b l ~  
CnCIeB B 6 0 . r l b ~ e i i  C T e n e H M  3aBUCWT OT T e M I I e p a T y J I H b I X  ~ c J I o B U ~ ~  H a  I I O B e p X -  

' HOCTU J I e A H N K a  U n p M  IIM3KHX O T P U U a T e J I b H b I X  3MMHNX T e M n e p a T y p a X  B 0 3 n y -  
X a  N M e e T  T O X e  O T p M u a T e J I b A b I e  3 H a r e H U R  (PMC. 83). 

~ I ~ U C K J I O H O B L I ~  J I eAHUKU,  K a K  n p a B H J I 0 ,  H e  UMelOT A U ( P @ ! P ~ H U N ~ ~ H U  H a  
o 6 ~ 1 a c ~ w  a 6 n ~ u u u  U aKKYMYJIRUIIM;  r P a H M 4 a  I IMTaHUR H a  HUX U C n b I T b I B a e T  O T  
r O A a  K r O A Y  3HaLIMTeJ IbHbIe  I I e p e M e U e H U R ,  a B I l e K O T O p b I e  r O n b 1  J I eAHUK MO- 
X e T  U ~ ~ U K O M  OTHOCUTbCR K O ~ J I ~ C T U  a 6 n n u u ~  UJlM ZlKKYMYJIRUUM. f1pl.1 T a K U X  
YCJIOBURX I lMTaHUR H a  n P M C K J t O I ~ O B b I X  J I eAHMKaX H e  n P O U C X O A U T  H a K O n J I e H M R  
3 l i 2 l ~ L i ~ e J I b 1 1 0 ~  T O J I U M  @ U p ~ a ,  n 0 3 T O M Y  ~ e ~ n e p a ~ y p ~ b l f i  P e X U M  npMCKJIOH0-  
BbIX J l eAHUKOB,  H e 3 a B U C U M O  OT TOTO, n p e 0 6 ~ 1 a ~ a e T  JIM I r a  HMX B ~ a ~ ~ b l f i  r O A  
~ ~ J I R U I I R  U n U  aKKYMYJIRQMR, T ~ K O C  Xe, K a K  PeXWhl .  K a P O B b I X  J I e n H U K O B  B 
0 6 n a c ~ u  a b n ~ u a s  (CM. PMC. 83). H y n e ~ a ~  T e M n e p a T y p a  ~ a 6 ~ 1 r o n a e ~ c ~  T o m -  
KO B B f P X H e M  CJIOe T P O n 0 3 0 H b I  B JIeTHUfi n e p U O A .  E c n ~  H a  n 0 B e p X H O C T b  f i e&-  
H H K a  BbIXODUT J I e A ,  r n y 6 u ~ a  ~ p O I l U K H O B e H U R  H y J I e ~ o f i  T e M n e p a T y p b I  H e  ripe- 
R b l L U a e T  1 M ,  n p U  H a J l U r U M  C.rlOR ( P U P H ~  OH B e C b  n p M H I t M a e T  HYJleBYH) 
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T e M n e p a T y p y .  T o n q w ~ a  @kip~la H a  I l p u C K J O H O B b I X  J l e A H H K a X ,  K a K  n p a B l m 0 ,  
H e  n p e s b 1 r u a e - r  4-5 M, I l a  6onbmeii m y 6 u ~ e  T e M n e p a T y p b I  ~ p y r n b ~ i i  roA 
O T p t i U a T e J f b H b I e .  

B n p e A e J I a X  T P O n 0 3 0 H b I  B T e Y e H N e  r O A a  ~ p O H C X O A N T  C M e l I a  J I e ~ H e f i  C T p a T N -  

c,,epomyp a,Oc @ M K ~ U I I M ,  K o r A a  T e M n e p a T p p a  n b n a  c my&- 
H O ~  I l O H N X a e T C R  H a  o 6 p a ~ t 1 y 1 0  efi 3MMIIlOI0, 
K o r n a  T e M n e p a T y p a  c my6uaofi p a c T e T .  Huxe 
r P a H M U b l  TPOr1030Hb1 ,  n p 0 ~ 0 ~ 5 I l I l e f i  H a  rnydwse 
10-15 M, IIaXOAMTCR C T p a T O 3 0 1 l a  (41, me CO- 
X p a I l R e T C R  n O C l O R H H a R  C T ~ ~ T U @ M K ~ U U R ,  T. e. 
T e M n e p a T y p a  c my6u~oi i  n o B b l m a e T c n  u OT- 
C~TCTBYIOT C ~ ~ O H H L I ~  ~ o n e 6 a l r u n  ee. no A a H -  
HbIM O C e H H e r O  T e p M 0 3 0 H A M P O B a I l M R  YeTKO npo- 
C J l e X M B a e T C R  n O B b I U l e H N e  T e h l l l e p a T y p b l ,  I I aYH-  
I r a n  c my6u11~,1 10 M, C O B ~ I ~ A ~ ~ O L L ~ ~ ~  npu6nu-  
3MTeJIbIl.O C rpa~kiuefi T P O n O 3 O H b I  ( C M .  PIZC. 83). 
T a ~ o i i  T u n  pacnpenenetim T e M n e p a T y p  B n e A -  

PHC. 82. T e ~ n e p a ~ y p ~ b l i i  pa3pe3 HMKaX r. A. ABCIOK [5] H a 3 b I B a e T  KOIITWHeH- 

nepx~ek sacTu @wp~o~orO 6ac- TanbHblM TWnOM. 

c e i i ~ a  nent!ma I4rAH nepW AOBOJILHO BbICOKMe T e h l n e p a T y p b l  J b A a  B 
11asanoM ~HeroTaflHHfl (uak C T p a T O 3 0 1 I e  ~ 3 b l ~ 0 ~ 0 f i  YaCTM J l e A H M K a  MrAH 

1963 r.) 11 n o B b I m e I I w e  MX C my6u11oR y K a 3 b I B a l O T  H a  
I - ceer. 2 - @wpa, 3 - nennllue B 0 3 M O X H O C T b  CYl l l eCTBOBaHUR B ~ J I ~ ~ U H H ~ I X  

npocnofiKw 
C J O R X  K a p O B b I X  J e A H U K O B  ~ O M O T ~ ~ M H Y ~ C K O ~ ~  

3011bI C r e h i n e p a ~ y p o k  0'. C ~ ~ ~ ~ C T B O B ~ H H ~  
3~0f i  3 0 H b I  M O X H O  O ~ ' ~ R C H I . I T ~  YCJIOBHRMH (POPMUPOB~IINR T e M n e p a T y p I I O r O  
p e x u M a  A e A H H K a .  J e n ,  O ~ ~ ~ ~ Y I O U I M ~ ~ C R  U I I ~ K ~ ~ J I W B ~ ~ O U I M ~ ~ C R  B @ U ~ I I O B O M  

6accefi~e npw ~rynenoii T e M n e p a T y p e ,  nocne n o c T y n n e r r w R  B oGnac~b a 6 n ~ s u u  
n p u H u h i a e T  o T p u u a T e n b H y I o  T e ~ n e p a T y p y ,  r r~nepamyja, OC 

O T A a B a R  T e n n o  Y e l ) e 3  n O B e p X H O C T b  n e A H H K a  0 -1 - 2  -3 -4 -5 -6 
B O K p y X a I O L U e e  n p O C T p a H C T B 0 ;  m y 6 u f l ~ b r e  
Xe C J O H  J I b A a ,  B K O T O P b l e  eUe I r e  n p O H M K n O  
BJ lURI lUe  B H e U H U X  O T p M U a T e n b H b I X  T e b l n e p a -  5 
~ y p ,  c o x p a H n m T  n e p B o s a s a n b a y m  T e M n e p a -  
T y p y .  M H T ~ ~ ~ C I I O  OTMeTMTb,  YTO a H a J I O r M Y -  
l l o e  p a c n p e A e n e H u e  I e M n e p a T y p  ~a6n1ona-  ,o 
J O C b  npli n p O K J I a A K e  T y H M e n R  B K a p O B O h l  - c+ 
J l e A H U K e  C K ~ Y T X ~  K ) T Y F I X ~ ~ M ~  l3 Hopne- 2 

ruw B aorycre 1951 r. [349] *. M u ~ ~ u ~ a n b ~ r a n  '$, 
T e M n e p a s r y p a  nbna (-0 ,7O)  6b1na o T M e l r e l J a  2 
H a  r ~ y 6 w H e  12 M ;  c rny6u~oi i  T e M n e p a T y p a  
n O B b I L U a J I a C b  M B 32 M OT n O B e p X H O C T u  AO- 2 0 
c T u r n a  0°, coxpamn  TO 3 ~ a ~ e ~ u e  n o w u  
A 0  J l e A H H K O B O r O  J I O X a  (45 M), y K O T O P O r O  
crjona no11n3unacb AO -0. lo. 2 5  

PHC. 83. P a c n p e a e n e ~ ~ e  TeMnepaTy- paTyp neAHuKe* Korna "leA 0 6 ~ a 3 ~ e ~ c n  pb! DO A b l y  B O C ~ ? H ~ ~ ~ - ~ H M H W I ' .  Ile- 
3 0 ~ e  ~ K K Y M Y ~ R U H I ~  n p u  ~ y J I e B 0 f i  ~ e ~ n e p a -  pIl0,l 
T y p e  ki C O x p a H R e T  ee B r ~ y 6 u l l ~ b 1 x  CJOf lx  I - n e n ~ l ~ ~  OfSpy'lcua, 1ton6pl. 1959 r.. 
U 3 0 H e  a6nn uuu ,  no-BuAMMOM y, C n e A y e T  H a -  2 - nenl1nK M r A H  C~apono-AO~HIIHOR 
s b ~ n a ~ b  M O P C K M M  T u n o M  pacnpenene~un  qaCT"). O K T U ~ P "  1959 r., 3 -nenlcl l~ 

T e b l n e p a - r y p ,  M e c M o T p n  H a  H a n u s u e  c T p a T o -  
PIrAI-I (npwc~nol~ouan r a c ~ b ) ,  OKTRGPI, 

1959 r. 
3 0 H b I  C O T P U U a T e J b H b I M M  T e M n e p a T y p a M U .  
B flpMCKJJOJfOBHX J I e A H H K a X  OCHOBI iaR  M a c -  



C a  J lb f l a  (3a PiCKnlOseHkieM O T T a u B a I O U e r O  JleTOM nOBepXHOCTHOT0 c ~ o R )  C MO- 
M e u T a  o 6 p a 3 o ~ a l ~ u n  m e e T  o T p u u a . r e n b H b l e  T e M n e p a T y p b l ,  T. e. T u n  pacnpe- 
AeJIellN57 T e h l n e p a T y p  B npMCKJIOHOBblX J IeAl l I iKaX YHCTO K O H T I I H ~ H T ~ . U ~ H L I ~ ~ ,  

T e ~ n e p a ~ y p a  n b n a  H a  m y i i w l i e  10 M B o 6 n a c ~ ~  a 6 n ~ s u u  K a p o u b r x  nen- 
HNKoB U B IIPWCKJlOHOBbIX J l eAHNKaX P a 3 J I U s H a .  T ~ K .  H a  R 3 b I K e  JleAHkIKa 0 6 ~ ~ -  . . 1~ , 
sena ( 4 6 0  it H a n  ypossea ~ o p n )  ~ e ~ n e -  ,,,, . 
P a T y p a  P a B H R n a C b  -0,3", .a H a  I O X H O ~ ,  
n p n c ~ n o ~ i o ~ o i i  l r a c T u  n e n l i u K a  MrAH GIOOD 
( 1  110 M l i a n  yp. M O P R )  6 b 1 n a  - 2 , 7 O  3 
(puc. 84). BLICOTHLIA r p a A u e H T  T e M n e p a -  $900 
r Y P b l  J l b A a ,  ~ b l Y ~ ~ J l e l 4 ~ b 1 8  no 3TNM ABYM 3 
~ p a i i a u ~  T o s K a h l ,  c o n n a A a e T  c B ~ I C O T -  $800 

H ~ I M  r p a n u e H T o M  cpe~~eronoeo i i  T e M n e -  
'700 

p a T y p b 1  B O 3 n y X a  ( C M .  T J .  11). O A H ~ K O ,  $ 
y y u T b r n a H ,   TO T e M n e p a T y p a  n b n a  s b l r n e  2 soo 
cpen~eronoooii ~ e ~ n e p a ~ y p b r  ~ o a n y x a  ~a . 

6-7", Hej rb3R 0 6 ' b n ~ l l u ~ b  nOllU>r<eHUe 2 500 
~ e ~ n e p a ~ y p w  n b ~ a  c ~ b r c o ~ o i i  ~enocpen-  li3" 
CTBeIfHbJM B J N R H N e h l  nOHMXeHNR C p e n -  

400 
0 - I  -2 - 3 

~~erononok ~ e ~ n e p a ~ y p b r  nosnyxa. K p o ~ e  re~nepomypa, "C 
TOTO, H a A O  Y Y U T ~ ~ B ~ T ~ ,  9 T O  ~ & p x H ~ f i ' n p e -  

A e n  T e M n e p a T y p b ]  J b a a  0"; B n e ~ ~ w f i  ''c' '84. T e v n e ~ a T ~ ~ a  n b m  'xapaKTe?- 
tlbrx .TCXHI~KOD n o n n p ~ c r o  Ypana Ita 

nepuon, ~ o r n a  B ~ I C O T H M A  r p a n n e ~ ~  T ~ M -  rny6uuc 10 ~t 
nepaTypbl B 0 3 ~ y x a  'la ' o ~ l ~ p ~ o h l  'pa f i e  J ~ ~ ~ I I I I K I I :  I -MrAH (npllcK.loHonon xracrt,), 
MMeeT ~ a n 6 0 ~ b ~ J " C '  B e n u q u H y  (961, T e M -  / I  - P I ~ A H  (~apono-non11~1tan sacrl.). / I /  - 
n e p a T y p l I b l e  ycnwun H a  n o n e p x t i o c T M  Mennexb~B. I V  - A t ~ y s t ~ t ~ a .  \.' - 06pyqc~n:  

BCeX JIenHHKOB BblPaBHWBalOTCR M BLICOT- 
H b l e  T e h l n e J l a T y p H b l e  p a 3 A H Y H H  BO3f lyXa  Bb13bldaIOT p a 3 ~ ' I U Y I i n  B IiHTeliCHB- 
FIOCTU T ~ ~ I I M ~  n b n a ,  HO H e  B ero T e h l n e p a T y p e .  B ~ I C O T H ~ I R  rpanuem T e h r n e p a -  
TYPbI  B 0 3 A Y X a  B ~ M M H N ~  n e p N O A  COCTaBJlReT B C W O  0,15O 1123 100 At H HH B. 
~ o e f i  M e p e  I l e  0 6 % r r c l i n e ~  C y U e C T B y I O U e e  nOHUX<eHUe T e M n e p a T y p b l  J l b A a  
c B ~ I C O T O ~ .  

Ha $ 0 l l e  o61uero <<nOXOnOAallkiR>> J I e ~ l i H K O B  C B L I C O T O ~ ~  B OTAeJIbHblX JIeA- 
HWKaX AICXCT OTCYTCTBOBaTb 3aBNCMMOCTb T e M n e p a T y p b I  n b n a  OT BbICOTbI, 
a R p a s l i b l x  n e a 1 l M K a x  H a  OAIIOA u TOA x e  B M c o T e  neil M o x e T  u M e T b  p a s ~ b ~ e  
7 e M n e p a T y p w .  B npenenax n p u c ~ n o ~ o n o h  s a c T u  n e n H u l ; a  MrAH noriuxeaue 
T e M n e p a T y p b I  n m a  c n b ~ c o ~ o i i  c o c T a B n n e T  ucero 0,1° H a  90 M, a B c m a x u -  
I l a X ,  paCnOJIO>KeHHbIX H a  OAHOG BblCOTe, HO B M O P @ O J I O ~ N Y ~ C K M  P a 3 H M X  
Y ~ C T R X  n e n I j n K a ,  p a s l i u u a  T e M n e p a T y p  n o c T u r a e T  0,8" (CM. pwc. 84). C n e ~ y e ~  
OThqeTUTL, qTO 06e CKBaWMHbI 6 6 ~ 1 ~ 1 ~ 4  3 a J l O X e H b I  H a  CKJlOHaX O A ~ ~ H ~ K O B O ~ ~  

3KCn03MLlMII ( B O C T O ' ~ ~ ~ O ~ ~ )  M KPYTW3HbI (20°), ~ 6 ~ 1 1 3 ~  CKBa)I<HH I r e  6 b 1 n o  T p e -  
lUMll BO J l b a y ,  T e M n e p a T y p a  l i 3 M e p R J I a C b  nOYTN OAHOBPeMeHtlO.  

T a ~ u u  0 6 p a 3 0 ~ ,  n e p e Y N C J l e 1 4 I ~ b l e  Bb1,lme ( P ~ K T O P ~ I  H e  MOrJlU O K a 3 a T b  BJIlIR- 
I w e  H a  pesnusue T e M n e p a T y p  n b n a  u c K s a n C u 1 r a x .  3 ~ u  p a 3 n u ~ s n  C B H ~ ~ H ~ I  c 
o c o 6 e ~ ~ c c - r n h f u  $ o p ~ u p o o a ~ r 4 n  T e M n e p a T y p H o r o  p e n < u M a  K a p o s b r x  M npu- 
CKuIOIIOBbiX JIeAHMKOB. O T I ~ O C U T ~ J I ~ I - 1 0  BLlCOKaR T e h I n e p a T y p a  n b n a  (-l,oO) I3 
n p r ~ c ~ n o ~ r o n o ~  n e A l l u r < e  M e n ~ e x b e ~  O ~ ~ R C H ~ I ~ T C R  c K o n n e 1 l u e M  H a  n o B e p x -  
IIOCTlf J e A l i M K a  B I)aAol4e CKBaX1IHbl  T ~ ~ X M ~ T ~ O B O ~ " ~  T O J I U K  @ U P H ~ ,  O K a 3 a B -  
lrreii o T e n n n i o u e e  fiefic~nue H a  u e p x l l u e  c n o M  Jbna.  B l l u x ~ e i i  s a c T I 3  o 6 n a c ~ u  
al<KyMy.lRI[biu ; l e ~ ~ 1 1 K a  MrAH non donee ToliKUM C n O e M  @ W P H ~  H y n e B a n  
T e M n e p a T y p a  6b l .na  o T M e l l e r i a ,  l i a L l u l j a R  c r ~ l y 6 n 1 l b l  3 M. O ~ p u s a ~ e n b ~ b ~ e  3 ~ a -  
Y C I I W R  T e & t n e p a T y p b l  n b z a  n o A  (PNPIIOM B n e ~ l l l l l K e  M e n ~ e x b e ~  hlOHillO 06%- 
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C T a l i B a H m  nbna I r a  n o B e p x l 3 o c T u  . l e n r l n K a ,  T. e. H a n w w i F i  c o c ~ a ~ n s r ~ u e i i  CKO- 
POCTU n B M x e l f u R  nbna no H o p M a n u  K n o e e p x l r o c T u  W X ,  onpenenne-rcrr m p a -  
X<IiellMeM 

at 9 --h- 
ax 

+ cytwx. (V.1) 



P ~ ~ H O C T ~  (V. 1)  U (V. 2) npefiCTaBJlReT~~060k U3MeHeHMe KOAHseCTBa 
Tenna B c 6 ' b e ~ e  3a cseT TennonoToKoB sepes HHXHIOIO H BepxHIom rpatlu B 
Hanpannelluu ocu ox: 

( ~ ~ M H U M ~ ~ M  w,=O). 
B cnysae cTauuolrapHoro TeMnepaTyplroro pexuMa o6uee uaMerleHue KO- 

nusecma Tenna B 06~behie paurlo nynlo: 

HJIN npu re~,=O: 

Y p a ~ ~ l e ~ u e  nnn nepenasu Tenna B Tene nentiuKa npuHuMaeT nun 

rne a=h/cy- K O ~ @ @ H U U ~ H T  TeMnepaTyponpononnocTu nbna. 
nepenanb~ TeMnepaTypM nLna At Ha npoT8xeHnu nnuHb1 L, U I N P N H ~ I  B 11 

TonuIllIbI I1 nenIluKa RBJIRIOTCR, KaK npanuno, BenulruHaMu onrloro nopnnKa. 
I l o p n n o ~  nenusnll B T O ~ M X  ~ ~ O U ~ B O A H ~ I X  TeMnepaTypbI no x ,  y u z MOXCHO 
Db1pa3u~b sepes KoHesllbIe pa3~oc~1d:  d2t/dx2=At/H2; d2t/dy2=At/L2; 
d?/dz2=dt/B2. O ~ L I Y H O  L/lO>H<B/lO, cnenonaTenbHo, 

IIpe~e6per-an B T O ~ L I M M  ~ ~ O U ~ B O A H L I M U  TeMnepaTypbI no y u z, n o n y s ~ i ~  
o~o11sa~enb~brR sun nu@@epesu~fanbsoro y p a s l l e ~ u ~  nepenasu TenJra B nen- 
IWKe CO CTa4NOHapHbIM TeMnepaTypIlbIlll PeXMMOM npki OTCYTCTBNU BHYTPeH- 
H W X  MCTOYHUKOB Tenna: 



Ha nC,TRpHO-YpaJ IbCKUX K a p O B b I X  M K a p O B O - ~ O J I U H I l b I X  J e A H M K a X  W x  H 
WN - BeJlUYNHbI O A H O r O  n O p R A K a ,  M / E O ~ ;  ~ O ~ ~ A O K  BeJIM'4UHbI dtldx - P e C H -  
m e  A o n w  rpaAyca H a  1 M, dtldy - A e c R T b I e  Aonw rpanyca I i a  100 .u. Cneno- 

HMKOB C n p a B e A J I A B b I M  6 y ~ e ~  O ~ ~ I K I ~ O B ~ I I H O ~  ~ ~ @ @ e p e 1 l l l ~ a J I b 1 1 0 e  y p a B I l e H M e  

wx = W - sin a (v, - v,,), (V. 10) 

m(! W - C ~ ~ A H R R  MHOrOJIeTHRR CKOPOCTb  CTa l?BaHMR n b A a  I l a  n O B e p X -  
EQCTLi J I e A H U K a ;  a - y r O n  M e X A y  n O B e p X H O C T b l 0  J I e A H H K a  M H a l I p a B -  
JC ' t l l leM A B M X e I l M R  J b n a  ( J I M ~ k i e f i  T O K ~ )  ; V u ki Ul, - CKOPOCTM n B H X e H M R  J I b A a  
t I a  r ~ o n e p x H o c T M  n e f i H u K a  M H a  my6une h. 

O T ~ ~ I I M Y M B U I M C ~  P a C C M O T p e l l k i e M  nOBepXl lOCTI Ib IX ,  ~ a u 6 o n e e  A O C T y n H b I X  
A:IR N3YYeHMR T e M n e p a T y p H O $ O  p e X U M a ,  CJIOeB J leAHMKOB (a0 m y 6 M ~ b 1  OKOJIO 
25 M ) ,  me n u @ @ e p e i + u l . i a s u n  c ~ o p o c ~ e f i  A n M x e r l u H  n b n a  1 l e 3 ~ a s ~ ~ e n b ~ a  wnu 
ooo614e O T C y T C T B y e T  15, 3371, M O X H O  n P M H R T b  w X = C O I ~ S ~ = W .  T o r ~ a  OKOH- 
r l a T e n b l l b 1 M  P e I L I e H I l e M  Y p a B H e H H R  (V. 8) 6 y ~ e ~  

(V. 1 1 )  

rpe to u t n  - c p e n H x e  M H o r o n e T H u e  T e M n e p a T y p b I  H M X E I ~ B  w ~ e p x ~ e t i  n o B e p x -  
H O C T ~ ~ ~  p a c c M a T p w s a e M o r o  c n o R  n e A r i m a ;  H - T o n w u H a  cnox [SOY, 2 101. 
A~anorwsaoe p e r u e H u e  A a H O  B p a 6 o ~ e  I641 A n n  IL Ie J Ib@oBbIx  J IeAHHKOB. 

rIpw W = O  p e r u e H w e  (V. 1 I ) ,  n p w B o n u T  K B b I p a x e i i n r o ,  c o n e p x a m e M y  
t J C O n p e A e J l e H l l O C T b  010. P ~ C K ~ ~ I B ~ R  3 T Y  H e O n p e A e J I e t I I l O C T b  no ~ 0 n M ~ a J I 1 0 ,  
nonyyaenl 

X t= (t,-to) -+to. 
H 



T e M  B b I u I e ,  q e h f  6onbme T O J I U H H a  r O A O B O r 0  CJIOR C T a U B a H U R  J l b A a .  Ha R3bI -  
Ke JIeAHMKa MrAH Y M e H b I I l e H U e  C H e r O H a K O n J I e H M R  C O n p O B O X A a e T C R  YBeJIN-  
Y e H N e M  ~ ~ J I R U B M  JbAa  (PMC. 88). ~ T N M  M O X H O  ~ ~ ' ~ R C H U T ~  T O T  ( P ~ K T ,  qTO,  
H e C M O T P R  H a  3 H a Y N T e J I b H b I e  p a 3 J I U q U R  B B e -  s, .?pod 
n M q n H a x  c H e r o H a K o n n e r I u n ,  N ~ M ~ I I ~ H W R  T e M -  $,-*to 

n e p a T y p b I  nbaa i l a  rny6w~e 10 M H e s e n M K u  0 0,Zs 450 0.75 1.d 

(CM. PHC. 84). B npeAenax o6nac~u  a 6 n ~ -  
UkiM J l e A H M K a  06pysesa BeJ IMsMHa  C H e r O -  5 
HaKOII J I eHUH B H U 3  IT0 R 3 b l K Y  A e A H M K a  n 0 9 T M  

H e  N 3 M e H R e T C R ,  a NHTeHCUBHOCTb a 6 n ~ u 1 . 1 ~  $10 
CMJIbIlO B O 3 p a C T a e T ,  9 T O  I lPMBOAIlT K 3 H a -  a 
YHTeJ IbHOMY IlOBbILUeHNIO B 3 T O M  H a n p a B J I e -  2 d5 HNW T e M n e p a T y p b I  J I b A a  Y H M X H ~ ~ ~  I ' P a H U U b I  q 
T P O I I 0 3 0 H b I  (CM. PNC. 84). \ 20 

Y ~ ~ B H ~ H u ~  (V.8) H e  Y Y U T b I B a e T  H 3 M e -  

H e H H e  T e M l l e p a T y p b I  B T e J I e  J I e A H U K a  30 B p e -  25 
, . 

M e H U ,  K O T O P O e  RBJIReTCR CJIeACTBHeM MHO- 
r o n e ~ ~ e i i  U ~ M ~ H ~ I U B O C T M  K n u M a T a .  O n ~ a ~ o  Prrc. 87. Pzcnpene.le~~ie ~eMne- 

H U K a X  W3MeHeHWR T e M I I e P a T Y P b I  JIbfia, Bb1- - w - 0, 2 - w - uiroa, 3 - 
3 B a H H b l e  K n N M a T U Y e C K H M N  H 3 M e H e H U R h f N ,  W - 2  M / Z O ~  

~ Y A Y T  OANHaKOBbIMU IIO 3 I I a K y  I4 AOBOJIbHO 
6 J l ~ 3 ~ ~ h l ~  IIO B e J I u q l I H e ,  Pi I I p H  BbIRBJ IeHUH 
n p O C T p a I i C T E e H E b 1  T e M I I e p a T y p H b I X  pF13JIliqWfi B 06nac~rrx a6nnsur+ K a p O B b l X  
M KaPOBO-AOJIMHHbIX JIeAHMKOB M O X H O  NCXOANTb U 3  YCJIOBMH C T a U M O H a P -  
NOCTU ux T e M n e p a T y p H o r o  p e x u M a .  

B e p l f e ~ c n  T e n e p b  K B O I I p O C y  0 U 0 3 M O X H 6 C T U  C Y U e C T B O B a H M H  l l y J I e ~ 0 f i  
T e M n e p a T y p b I  B M Y ~ U H H ~ I X  CJIORX o6nac~ei i  a 6 n ~ u u u  K a p O B b I X  IT K a p O B O -  
AOJlMHHblX JIeAHUKOB. ~ ~ ~ A ~ ~ o J I o X U M ,  s T 0  no ~ce f i  T O J l U M H e  J I e A f i H K a  CO- 
v p a i r R e T c R  y c j r o n u e  wx=const= W. A n R  c n o R ,  o r p a H u s e l r l r o r o  C I I M ~ ~  I f y n e -  
noR ~ i s o ~ e p ~ o i i ,  B b r p a x e w i e  (V. 1 1 )  n p u f 1 m a e - r  BHA 

(V. 12) 

T e ~ n e p a ~ y p a  B c ~ p a ~ o 3 o ~ e  I-~e M c n b i T L r B a e T  K O J I ~ ~ ~ H U ~ ~  B T e y e H I i e  rona u 
N 3 M e P e H H 2 R  B e J l U t l H H a  T e M n e p a T y p b l  COOTBeTCTByeT  ee C p e A H e r O A O B O M y  3 H a -  
9eHMIO.  Ecnu M3BeCTHbI  BeJIU' I I IHbI  T e M n e p a T y p b I  t l  U H a  myGwrrax /2l= 
=H-xl N h2=H-xZ ( H N X ~  l"paHMUL1 T P O I I O ~ O H M )  N T O J I U U H a  r O n O B O r O  
CJIOn C T a N B a H N R  J I b A a  W ,  m y 6 u ~ y  HHxH~I?  r p a H U U b 1  CTPaTOBOIIM ( 1 f y J I e ~ o f i  
U S O T ~ P M ~ I )  M O X H O  O n p e A e J I H T b  H 3  ~ J I e ~ y l O u e f i  @ 0 p ~ y J I b 1  [209]: 

(V. 1 3) 

B b l l - I H c S I ~ H I ~ ~ R  T a K M M  n y T e M  my6usa H Y J I ~ B O ~ ~  U 3 0 T e P M b I  B D ~ P X H ~ G  V a C T H  
R 3 L l K a  J I e A H H K a  MrAH COCTaBJ IReT  55 # ( h l = 2 5  M ;  h2=15 At; fl=-0,7" 
t z  = -1,2"; W= 1, l M / E O ~ )  npu o614eii T o n u u H e  nbna B  TOM M e c T e  140 M [37] 

I l p e f i n o n o x u ~  T e n e p b ,  l r ~ o  u 3 ~ e ~ e ~ u e  CKOPOCTU A B m e l r u R  nbna c my 
6 u i i o i i  IIpOMCXOAHT no 3 a K O H Y  B R 3 K O r O  T e 9 e H M R :  

v = V, (1 - h2/H2), 

3 A e C b  H - T O J I U U H a  J I e A I l M K a ;  J IUHUH T O K a  no ~ c e h  T O J I U U H e  J I eAHPiKa  napan-  
n e n b I r b l  M e x A y  co6oR. Toraa, ecnu T o n w u H a  n e n r i u K a  B n a ~ ~ o f i  T o w e  H e  
N ~ M ~ I I F I ~ T C H  BO B p e M e t i u ,  no nceii T o n r u u i j e  n e n l l u K a  w,=v sin a, T. e. 



wx - W (2xlH - x2/H2). (V. 14) 

no A a I I H b l M  r. a. ' Y e p e M l l b l x  [318], B ~ e p x ~ e f i  l I a C T U  R 3 b I K a  J l e A H N K a  
klI'AH 3a n e p H O A  C 1953 no 1958 r. n O B e p X H O C T b  J l b A a  O n y C T U J l a C b  H a  3- 
4 Al (CM.  PMC. 99). n p U 1 l U M a H  BO B H U M a H N e ,  YTO y K a 3 a ~ H b l f i  n e P N O A  6 6 1 ~ 1  

Pnc. 88. npo~onbt~b~ri ~ o ~ n e p a r y p ~ b ~ i i  .paspes ~iiapo~o-~onwt~rtoii w c m  . W J H H K ; ~  
M TA 1-1 

I - Tponoaoila. 2 - crpa~oso~ta  H pacnpenenenlie TeuilcpaTypu B lteh, 3 - roMoTepMnsecKaR 
sosa .  4 - pesllble cruopw. 5 - TepMoMerpitsecKne CKuaxltllu, G - I I ~ O @ H ~ L  n o x a  nenmiKa 
(no E. A. ~ O ~ O B ~ ~ ~ I C K O M ~  1371), 7 - ronulcila c ~ e x ~ l o r o  noKpoua Ha nouepxtiocTs nenltsaa ne- 

pen ~ i a ~ i u n o ~  ctieroTantilru (Ifc ). 8 -ronu~i i ia  ronouoro c n o ~  craituallun nbna ( W )  

O A H U M  u 3  H a u M e r t e e  6 n a r o n p w ~ ~ r i b 1 x  nnn c y w e c T B o a a H u n  n e n l i u r t a  EIrAH 
3:1 n o c n e A H e e  c T o n e T w e  ( C M .  rn. VlI ) ,  MOXHO C Y u T a T b ,  YTO u c p e A t i e M  MHO- 
r O n f 2 T l l e e  O n y C K a I l U e  I IOBepXHOCTM J l b A a  B 3~0fi Y a C T U  J l eAHWKa I i A e T  CO 33a- 
~ H T e J l b I l O  h l e H b I U e f i  CKOpOCTbIO,  I1M M O X H O  n p e ~ e 6 p e ~ b  U C Y U T a T b  T O J I U U H Y  
n e A i I u K a  n p a K T u s e c K u  ~ r e u s ~ e l i l ~ o i i  BO B p e M e a u .  l7pw B e n w u H e  r e o T e p M u -  

Y e c K o r o  T e n n o n o T o K a  38 i c a n l c ~ ~ .  zod [352] C K O P O C T ~  A o H H o r o  T a f i H m  CO- 
C T a B J I f I e T  B C e r O  0,55 C N / Z O ~  If er0 M O X H O  H e  Y I I U T b l B a T b .  ~ O A C T ~ B J ~ R R  B b l p a -  

x e H M e  (V. 14) B (V. 9 ) ,  n o J l y L l a e M  

(V. 1 5) 

I j ~ ~ e r p a f l  OT I+YHI<UUU f (x) = dH H e  M O X e T  6 b l ~ b  B L I p a X e l I  

~ e p e 3  3 n e M e H r a p H b I e  (PYHKUUU. A ~ H  ee ~ ~ H ~ J I H X ~ H H O ~ O  u 3 0 6 p a ~ e ~ n 5 1  
MOX<110 n 0 ~ 0 6 p a ~ b  ~ ~ ~ ~ O K C U M U ~ ~ ~ O W ~ I O  (PYHKUMIO, Y A O ~ H Y ~  AJIR MHTeFPM- 
pOB21 lUH.  B o 6 n a c ~ u  70-<~\<125 ~ a K 0 f i  @yHKLIkiefi  6 y A e ~  f ( x )  -mxn+p n p H  
rn=2,818. n=4,126; p = 1,547. 3 a ~ e l l w ~  B (V. 15) n o n b ~ ~ ~ ~ e r p a n b ~ y ~ o  
( ~ ) Y I I K U M I O  a n n p o ~ c ~ h 1 u p y 1 o ~ e f i  u B ~ R B  M H T e r p a n  OT nocnennefi, n o n y Y u M  



MJIU, nocne noncTaljotlKu sucnoBblx s ~ a ~ e ~ u i i  napaMeTpos, 

t .=: C,X (3,554 . 10-0~4~2e + 1) + c2. (v. 16) 

Ilpu x= 115 M t=-0,7O; npu x =  125 M t=-1,2". 
r I o n c ~ a ~ u ~  3 ~ 1 4  B ~ J I U L I M H M  B BblpaxeHue (V. 16), ~ l a i i n e ~  ~ H ~ ~ I ~ H M R  no- 
CTORHllbIX: 

t - 0,0062"~ (3,554 . 10-"~4.'2' 4- 1) + 0,833". (V. 17) 

M~TOAOM n o c n e n o s a ~ e n ~ ~ b l x  npu6nuxe11uii HaxonuM, ~ I T O  t=O npw x=92 M, 
T. e. 115 m y 6 u ~ e  48 M (140-92=48). llpn nnyx ~ p a i i ~ u x  nonyue~.~unx: 
1) w,/,,,= W u 2) w,/,-,, = O  M ~ I  no.nysnna AoBonblio 6 n u 3 ~ u e  3 1 l a q e ~ t r ~  
my6~Hb1 HyJIe~ofi M30TePMb1, ~ e f i ~ ~ ~ l l ~ e J I b 1 ~ 0 e  ee 3HaYeHkie, no-BHAHMOMy, 
JIeXWT B IIpeAeJIaX OT 48 A 0  55 M. T ~ K M M  0 6 p a s o ~ ,  B K ~ ~ O B O - A O J ~ U H H O ~ ~  YaCTM 
JIentIuKa UTAH Ha yYacTKe c Han6onbllleii ~ 0 ~ ~ ~ t 1 0 f i  JIbAa noYTu 2/3 JIeAHH- 
Ka no my6uae 3 a ~ u ~ a e ~  rohloTepMMsecKaR a o ~ a  c ~ e ~ n e p a ~ y p o i i  nbna 0". 

B H H X H ~ R  YaCTN R3bIKa JIeAHNKa MTAH, COI'JlaCHO BblpaXeHHIO (V. 13). 
M Y ~ H H ~  H Y J I ~ B O R  M30TepMbl COCTaBnReT 50 M (hl=25 Af; h2=15 M; t l= 
--0,5'; t2=-1 ,lo; W =  1,8 M / z o ~ ) ,  YTO npHMepH0 COOTBeTCTByeT TOJll4kil1e 
JIbJla B A ~ H H O ~ ~  TOYKe [37]. Ha llpOT5lXeHHH R'3blKa JlenHHKa rny6w~a IlyJIe- 
B O ~  M30TePMbI IIOYTU He N3MeHReTCHl CJIeAOBaTeJIbHO, Ha rpallMUe CTPaT030- 
Hbl M ~ ' O M O T ~ P M U Y ~ C K O ~ ~  3 0 H b I  3a K ~ K O R - T O  nPOMeXYTOK BpeMeHU 0Tpuua- 
Te;lhHyro TeMnepaTypy npu l iu~aer  cnoii nbna TOJIUUHO~, pan~ofi  npuMepHo 
TOJlUUHe CnOR J'IbAa, CTaRBLLIerO 3a TO Xe BpeMR Ha nOBePXI1OCTM JeAHUKa. 
Ma PaCCMaTpkIBaeMOM YYaCTKe ~eA1lIlKa 3a rO& CTaMBaeT OT 1 A 0  2 M nbna. 
McIIoJIb3yR BbrpaxeHue (V. 17), onpenenneM BenuquHy TeMnepaTypHoro 
rpanueHTa y ~ u x ~ e i i  rpaliuubl C T ~ ~ T O ~ O H ~ I ,  paollyro 0,00025 zpadlcm. n p u  
~ a ~ o i i  senusme TeMnepaTypIJoro rpanuema TennonoToK 3a ron pasell 
37 tca.zlc~2. 

Y ~ K  y x e  y~asb~nanocb,  UCTOZIHMKOM Tenna Ila rpalruue Mexny C T P ~ T O ~ O -  
HOG M ~ O M O T ~ P M N ' I ~ C K O ~ ~  30~0fi  RBJIReTC5I CKpbITaR TenJIOTa n b ~ 0 0 6 p a 3 0 ~ a 1 f ~ ~  
(79.6 K ~ A / z ) .  T ~ ~ J I o ~ o T o K  B 37 K ~ A / c M ~ .  20d MOXeT CYUeCTBOBaTb npki eXe- 
ronHoM a a ~ e p s a ~ u u  B O ~ ~ I  B KonuYecTBe 0,46 Z / C M ~ ,  YTO npu ~ o n ~ u t ~ e  exe-  
ronHo c<npo~epsaro~uero>> cnoR OT 1 no 2 M 1.1 O ~ ~ ~ M H O M  sece nbna 0 8 6  ~ / c M ~  
cooltBeTcTByeT BnarocoaepxaHuw OT 0,54 no 0,27 OI0. 6 n u 3 ~ a ~  nenusulra 
(0,5O/0) nonyqesa npu u 3 ~ e p e ~ u u  BnaroconepxtaHm n e ~ ~ r ~ o i i  npocnofi~w B 
Tonnle @~p11a Ha my6u11e 8,5-9 M (CAI. PIX. 89). Ecnu BnaroconepxaHue 
m~6~1lHblx CJIOeB JlbAa B Pa3HLIX 'IaCTRX JIenHHKa OAMHaKOBO, TO Ha YYaCT- 
liax c nosb~meli~oii a6n~uuei i  nbaa l r y n e ~ a ~  u s o ~ e p ~ a .  AonxHa pacnona- 
raTbCn Ha M ~ H ~ L L I ~ ~ ,  no CpaBHeHMIO C npyrNMU YYaCTKaMU ~enllUKa, mv61i- 
Ire, I C ~ K   TO n o ~ a 3 a ~ o  Ha PWC. 88. 

M3 BblpaxeHusi (V. 11) cnenyeT, YTO BenuquHa TeMnepaTypHoro rpa- 
Aaell~a B ~ J I Y ~ U H H ~ I X  CnORX CTpaT03011bI HaXOAUTCR B 06pa~HoR 3aBMCUMOCTW 
OT l7eJIULINHbl CTaUBaHMR Jlbna Ha nOBepXHOCTM J'IeAllUKa, ZIT0 TaKXe C ~ O C O ~ -  
C T B Y ~ T  ~ ~ M ~ J I M X ~ I ~ U I O  11yneB0fi U30TePMbl K nOBePXHOCTU Ila YYaCTKaX C 60- 

M I I T ~ I ~ C N B H O ~  a 6 n ~ u ~ e i i  JIbAa. hy6ur1a HyJleI30fi U30TePMbI AOCTHTaeT 
H a u l j o ~ ~ b ~ ~ e r o  ~ H ~ Y ~ H U R  B sepxt~eh sacTu 06nac~u  a6nnuuu c ManbIMu CKO- 
POCTRMU nepelloca Maccbr nbna no I-ranpasneHum K noBepxHocTu nenllulta. 
Pacqe-rbl r. P o 6 u ~ a  [352], T. Be~cnepa  [64] u M. A. ~ O T U K O B ~  [I201 Ann 
A l l ~ a p ~ ~ F i n b l  nOKa3bIBalOT, YTO npIl O ~ ~ ~ T I ~ O M  HanpaBJIeHliki IIepelfOCa - OCe- 
naI1uM MaCCbI nbna - Te~lIepa~ypHbll"? rpaAMeHT C my6usoii BO3paCTaeT. 
n o s ~ o ~ y  cneAyeT CquTaTb, YTO 1rau6onee uHTelrcwnHoe y m y 6 n e ~ u e  ~ y n e ~ o i i  



f 4 3 0 T e P M b I  n P O U C X O A N T  B H W X H ~ ~ ~  K ~ ~ ~ B o A  YaCT1.r o 6 n a c ~ u  aKKyMyJ lRUNki ,  1 A e  
M O U H a R  ( ~ ) N P H O B ~ R  T O J I W a  OTCYTCTBYeT W H N X e  r P a H N L I b I  T P O n 0 3 0 H b I  ITORB- 
J I f lmTCR O T p H U a T e J I b H b I e  T e M l l e p a T y p b I  (CM. m. VI). 

P a c Y e ~ b 1  m y 6 N ~ b 1  H Y J I ~ B O ~  N 3 0 T e p M b I  ~ p O U 3 B O A M J l N C b  npki P R A e  A O n y -  
a e ~ u i i ,  ~ O ~ T O M Y  p e ~ y n b ~ a ~ b ~  ux B K ~ K O ~ - T O  M e p e  n p e n n o n o x u T e n b H b 1 ;  o n H a -  
K O  C Y I l l e C T B O B a H U e  ~ O M O T ~ P M W Y ~ C K O ~ ~  3OHbI  C H ~ J I ~ B o ~  ~ e h l n e p a ~ y p o f i  B H M X -  
HNX CJIORX o 6 n a c ~ e k  a 6 n ~ u ~ a  K a p O B b l X  Pi KapOBO-AO.?NHIIbIX J I enHWKOB C 
T O J J U N H O ~ ~  J l b A a  donee 50 At HeCOMHCHHO. 

Ha npNCKJIOHOBblX  J l e A H N K a X  BeJlk iYMHa C a J l b A O  B e U e C T B e H H O r O  6ana11ca 
B C P e A H e M  M H O r O J I e T H e M  6 n u s ~ a  K HYJllO, C J I e A O B a T e J l b H O ,  B e J I I l q U H a  W x  T a K -  
Xe 6nki3~a K HYJIK) N K O H B ~ K T M B H ~ I ~ ~  TenJ IOI IOTOK no I iOpfvlaJIH K ITOBepXHOCTH 
H e s H a s w T e n e H .  ~ T N  n e n H H K H  0 6 n a ~ a 1 0 ~  c n a 6 b I M  A B n x e H H e M ,  ~ O ~ T O M Y  KOH- 

B ~ K T N B B ~ I ~ ~  T e n n o n o T o K  B H a n p a B n e H u w  A B I j x e H u n  nbna T a K x e  s e c b h i a  M a n .  
B  TOM cnyyae none T e M n e p a T y p  B T e n e  n e n H u K a  o n p e n e n n e T c R  M o n e K y n R p -  
H h l M  T ~ n J I O n O T O K O M ,  B b I 3 B a H I l b I M  P a 3 H O C T b l O  T e M n e p a T y p  H a  H M X H ~ ~  W B e p X -  
~ e f i  n o s e p x H o c T R x  n e n H n K a ,  cyqec~~yroureii B p e 3 y n b ~ a ~ e  n p n T o K a  T e n n a  
H ~ P H ~  K O A H O ~  u3 HUX. l7pennonoxw~, YTO  TOT n p N T o K  T e n n a  B ~ I ~ B ~ H  reo- 
T e P M N Y e C K N M  T e n J I O n O T O K O M .  Torna T e p M M l r e C K a R  C T y n e H b  BO J I b A y  C ~03C1)- 
@ U ~ H ~ H T O M  TenJ IOnPOBOAHOCTM,  P a B I l b I M  4,7. ~ C U / ~ / C M  C e K .  zpad, COCTa-  
BHT 32 ~ l z p a a .  Aen B n e n r r u K a x  men sex be^ M MrAH ( n p w c ~ n o ~ o ~ a n  
sacrb) u M e e T  T e M n e p a T y p y  --1,0° H a  r n y 6 u ~ a x  10 u 17,5 M, cnenosa-renmo, 
r n y 6 ~ ~ a  1 l y J l e B o f i  M 3 0 T e P M b I  P a B H a  42 JU B n e p B O M  N 50 M  BO B T O p O M  C n y -  
'IaLIX. O A H ~ K O  TOJI lUUHa  J I b A a  B npMCKJIOHOBbIX J I e n H W K a X ,  C y A R  no M O ~ @ O J I O -  
rN1ICCKMM n p U 3 H a K a M ,  W M e e T  3 H a Y H T e n b H O  M e H b I l r U e  BeJ lHYHHbI  (CM. rn. I ) ,  
U, C Z I e n O B a T e J I b H O ,  n p N C K J I O H O B b I e  JleAHMKM 06nanaro~ O T P U 4 a T e ~ b H b I M M  T e M -  
1 1 e l ) a T y p a M N  BO ~ c e h  T O J I U e  JlbAa H H X e  r p a H I l U b 1  a K T M B H O r 0  C J O R .  

M I ~ O ~ O J I ~ T H R H  N3MeHl rMBOCTb  B e W e C T B e H H O r O  6 a J I a ~ c a  J I enHUKOB,  6esyc- 
n o s l l o ,  c o n p o B o x A a e T c n  u 3 ~ e 1 1 e n u e ~  N X  ~ e ~ n e p a ~ y p ~ m - o  p e x m a ,  T a K  K a K  
OT r o A a  K r o A y  M e I r R e T c R  B e n M s m a  c 1 f e r o r l a K o n n e H u n  n a 6 n ~ u u a .  



IlPOUECCbl JIb&OOEPA30BAHUjI 
M CTPOEHME JlEAHMKOB 

M 3 y q e ~ M e  xapamepa  H a K o n n e H m  B e q e c T a a ,  C T p o e H u R  M T e M n e p a T y p -  
H O r O  P e X M M a  BepXI IMX CJ lOeB  J leAHMKOB B o 6 n a c ~ ~ x  aKKYMYJIRUNM n 0 3 B O J l R e T  
B COOTReTCTBNU C K J I ~ C C M @ M K ~ ~ H ~ ~  n. A. ~ J ~ ~ ~ C K O ~ O  M E. H. U ~ I K N H ~  (31q 
BbIf ieJ lMTb H a  J I e n H l r K a X  n 0 . U ~ p l i 0 r 0  Y p a J I a  T P U  3 0 H b I  J l b ~ 0 0 6 p a 3 0 ~ a ~ M R :  T e n -  
J I y W  @ M ~ H O B Y B ,  @ w p ~ o ~ o - n e ~ ~ s y l o  ki 3 O H y  J I e A R H O r O  n M T a H M R  [283, 2871. 
R CBR3I.I C O C O ~ ~ H H O C T R M N  l I P O C T P a H C T B e H H O r 0  p a 3 M e U e H N R  JIeAHMKOB (pas- 
P 0 3 J l e H H O C T b ,  n P W Y P 0 9 e H H O C T b  K 0 ~ 0 6 0  ~ J I ~ T O ~ P . M R T H ~ I M  AJ lR  C H e r O H a K O n J I e -  
HHU @ O P R I ~ M  p e ~ ~ b e @ a ,  p a c n o n o x e H H b r h 1  H a  p a s ~ b ~ x  r w n c o M e T p u s e c K u x  ypos- 
HRX)  BbICOTHaR nORCHOCTb  3 0 H  n b f i 0 0 6 p a 3 0 ~ a ~ k i n  K a K  no p a f i 0 ~ y  B UeJ lOM,  
T a l c  u BHYTPM O T A ~ J - I ~ I I ~ I X  o q a r o B  o n e A e l l e H a R  o T c y T c T n y e T .  C y l u e c ~ ~ o n a i ~ ~ e  
TOR MJIM ~ 1 l 0 f i  3OI'IbI M p a 3 M e 4 e H U e  ee H a  K B X A O M  O T A e n b H O M  J l eAHMKe O n p e -  
A e n n e T c R  M ~ C T I ~ ~ I M M  YC.TOBURMU C H e r o I I a K o n n e H U R ,  B e n M q M l I a M U  S M M I I ~ ~ O  
B L r x o n a x M n a w u R  u a 6 n ~ q ~ u .  

B n e p s y l o  osepenb c n e n y e T  p a 3 ~ ~ i a ~ ~  K a p o s m e  n e n H u K n ,  m e l o l u u e ,  K a K  
npasnno,  e x e r o f i l l y l o  n u @ @ e p e ~ u ~ a u ~ t o  H a  0 6 n a c ~ u  a K K y M y n n u u M  M a6.m- 
UHM. M IIpMCKJlOHOBbIe  JleAHMKM, r A e  H a K O n J I e H M e  M P a C X O A  B e U e C T B a  M O r Y T  
npOMCXOfiMTb H a  P a 3 H b l X  Y q a C T K a X ,  a B O T n e J l b H b I e  I'OAbI M H a  ~cef i  n O B e p X -  
HOCTM J I e A H H K a .  

~ T M  p a s n u s n ~  0 6 . b R c ~ f l K ) ~ ~ R  x a p a K T e p o M  c r I e r o H a K o n n e H w R  (CM. m. 111) : 
9a K a p o B b l x  n e n H u K a x  c H e r o r r a K o n n e H u e  pe31co y s e n u s u s a e T c R  n6nuau c-re- 
HOK K a p a ,  H a  n p w c K n o a o B b r x  c H e r  p a c n p e A e n R e T c R  no noaepxsoc'ru n e A r w K a  
A O B O J I b H 0  P a B H O M e p H O .  

C p e n ~  K a p O B b l X  JIeZHMKOB, B CBOK) O s e p e A b ,  M O X H O  Bb lAeJ lMTb  JIeAIlHKW 
C DOCTORHHMM, 6onee M n l l  R l e H e e  XOPOLUO B b l p a X e H H b I M  Q M P H O B ~ I M  Gacceii- 
HOM ( J I ~ A H U K U  I/lrAH, OBpyse~a ,  MI'S; M H e K O T O p b I e  A p y r M e )  14 J I enHMKU,  

K O T o P b I e  IIePMOAMYeCKM U e J M K O M  OCBO~OXAZIWTCR OT (PNPI IOBO~O n O K P O B a .  
Ha I I e F B b l X  lTpeACTaB,! IeHbl  B C e  TPN 3 0 H b I  J I ~ A O O ~ ~ ~ ~ O B ~ H U R ,  B T O P b I e ,  P a B H O  
K a K  M n p M C K n o l I O B b l e  JefiHMK1.1, MMelOT TOZlbKO @ U P ~ I O B O - J I ~ & R H O ~  1.4 JIe,~slIlOC! 
nk iTa I IMe ,  a B O T A e J l b I I b I e  rOAb1  COBCeM JIMrUeHbI W O .  

P~CCMOTPMM, K a K  IIPOMCXOAMT n b l l o o 6 p a 3 0 ~ a ~ u e  I i a  J leAl lMKe MI'AN, U 3 y -  
l I e H H o n 1  ~ a u 6 o n e e  n o ~ p o 6 ~ 0 .  06unue  c H e r a ,  H e  y c n e n a l o u e r o  n o n n o c T b i o  

P a C T a R T b  DaXe B yCJIOBllRX MHTeIICI iBHOrO J l e T H e r O  T a R H U R ,  n P U B O A M T  K eXe- 
r O A l l O M Y  H a K O n J I e H l l l O  ( P U P H ~  B ~ b l J I 0 ~ 0 f i  q a C T M  K a p a .  T o n u n ~ a  C H e X H O r O  
n o K p o s a  K H a s a n y  c l i e r o T a R H M n  B O T A ~ A L H L I ~  ronbr n p e s t I r U a e T  10-12 w 
(no 6000 M M  R cnoe B O ~ L I , ~ ) ,  a T o n u l l i H a  roAMYHbIX @HPNOBLIX c n o e B  (OUPHO- 
B o r o  O C T ~ T ~ < ~ )  M O X e T  A O C T M r a T b  4-5 M ( A 0  3000 M M  B C n O e   BOA^^). 



~ O J U Y ~ C T B O  T a J I b I X  N A O X f i e B b I X  BOA AOCTaTOYHO AJIH 3 a n O J I H e H l l R  BCeX n O p  
B C J O e  @Mpl30B0r0 O C T a T K a ,  HO ~ a f i b ~ f i  3 a n a C  3 M M l I e r 0  XOJ lOAa  IIPMBOAMT K TO- 
MY, ' I T 0  TOJIbKO H e 3 H a l r k f T e J l b l i a R  Y a C T b  XHAKOB BOAbI 3 a M e p 3 a e T ,  o6pasyn 
n p O c J I 0 f i ~ M  U ~ ~ ~ M ~ ~ T ~ ~ ~ M O H H O ~ O  J I b A a  B T O n U e  @ M p H a ,  OCHOBHaSl He M a C C a  
BOAbI  0 6 p a 3 y e ~  I I O A J I ~ A H L I ~  M B N Y T P M J I ~ & H ~ I ~ ?  CTOK. B p e 3 y J I b T a T e  H a K O n J I e l I U R  
t ~ i  nonepxaoc-rw H O B ~ I X  (PBPHOBLIX C n o e B  ~ a l i e e  O T J I O X ~ H H ~ I ~ ~  @ U P H  ~ ~ I C T P O  

Pwc. 89. Paspes Eepxrewx cnoes @upaoooR TO.?IU~ 
B I L ~ H T ~ ~ J I ~ H O ~ ~  YaCTU 06,lacT~ ?KKyMYJIRUUU JIeIHU- 

Ka MrAH B Kotlue asrycTa 1962 r. 

BLIXOAWT 3a n p e n e n b i  npo~epsamuei i  ~ M M O ~  T ~ O ~ O ~ O H ~ I ,  l i e  y c n e B a n  npespa- 
TWTbCn  B J l e A  H H @ M J I ~ T ~ ~ L ~ M O H I ~ ~ I M  n y T e M .  < D ~ p ~ M p y e T ~ f f  T O J I W a  < < T e n n O r o ~  
@ l l p ~ a  C npOCJ lORMM N H @ M J I ~ T ~ ~ ~ ~ M O H I I ~ ~ O  n b A a  (PMC. 89). B H U X H ~ ~  ' IaCTM 
$ u l ) ~ ~ o ~ o r o  6accei i~a ,  r A e  r o ~ o ~ o i i  n p M p o c T  Qupwa n T o n m a  c e s o t r t r o r o  c H e r a  
w e a b u 1 c ,  c p a n t i w e n b r l o  6on1,ur~l? sanac S M M H ~ ~ O  xonona M M H o r o n e T H e e  npe- 
6 b l n a ~ M e  @ M p H a  B a K T N B H O M  CJ lOe  3 H a Y M T e J l b l ~ O  YCMJJHBalOT n p O U e C C b 1  Ul l -  
$ w n b ~ p a u ~ o ~ ~ ~ o r o  n t a o o G p a 3 o ~ a ~ r i ~  M Y C K O ~ R I O T  n p e n p a q e r i M e  @ u p ~ a  
B nea. 

H a ~ n  n p o w s n e ~ e l ~ b r  pac.renr ( ( s ~ e c ~  l i e  n p M n o A m c n  us-3a C B O ~ ~  rpo- 
M O ~ A K O C T N )  M I ~ @ N J I ~ T P ~ ~ M O ~ ~ ~ ~ O ~ O  y n J I O T H e 1 i U R  Q N P H ~  A n n  p a 3 I l b l X  TOYeK 
O G J I ~ C T H  n M T a H M R  K ~ ~ O B ~ - A O J I H ~ - I H O ~  ' IaCTM n e A H N K a  MrAH C MCnOJIb3OBa-  
11NeM C p e A H M X  3a n e p M O A  1959-1963 rr. BeJIM'IMH M a K C M M a J l b H O r O  C t I e r O H a -  
K O n n e I l M R  M ( ~ ) N P H O B O ~ O  O C T a T K a .  ~ T M  p a C q e T M  TlPOH3BOAMJIMCb H e  A n n  B C e r o  
a K l M s H o r o  cnon ( T P O ~ O ~ O H ~ I ) ,  a a,nn o c p e n H e l r l r o r o  (aa n n ~ ~ n e ~ r r ~ i i  nepwo~)  
r u n M q H o r o  cnon Qnprlo~oro o c T a T K a  c M o M e H T a  ero npeopaqerrcrn u3 c H e r a  
B p ~ X e ~ l R ~ k i 0 l 1 ~ b I k  +HPH M AO T o r 0  M o h r e H T a ,  n o K a  OH B p e 3 y n b ~ a ~ e  o-rnoxe- 
r r N n  HOBHX @ U P H O B ~ I X  c n o e B  H e  o K a x e T c n  H u x e  r p a e u u b r  T P O ~ O ~ O H L I .  Benu- 
q1111bI HHaqaJILHOTO 0 6 ' b e ~ ~ o r o  B e C a  ~ iec~a~saroluef i  rIaCTM C H ~ X H O ~  T O J I U M  II 
O ~ ' ~ C M H O ~ O  R e C a  ( P U P H ~  B 0 3 p a C T O M  B OAMH r O A  H a  OCHOUaIiHM MIIOrOYHCJIeH-  
Hb lX  M ~ M ~ P ~ N N ~  n p M H R T b I  P a B H b I M M  COOTBeTCTBeHHO 0,55 U 0,66 Z / C M ~ .  Aanb- 
~cfiuree y B e n H s e l I w e  06.be~11oro seca @ ~ p l r a  sbrqucnnnocb c y Y e T o M  pacnpe- 



A ~ . ~ ~ H K R  xun~of i  B O A ~ I  B @ u p l i e  B K o H u e  nepuona a d n ~ u u u  (CM. puc. 89) 
u y n n o l . l r e r r w n  @ w p ~ a  B p e 3 y n b ~ a ~ e  ero o c e n a u u R  ( ~ a 6 n .  57). 

B e n ~ s n t t b l  OCeJ l aHHR G k i p H a  6 b 1 n u  n o n y s e H b r  n y T e M  ~ O B T O p I l O r O  M3h le -  
P C l I H n  (sepe3 r0,Q) ~ ~ C C T O R H H ~ ~  h l e X f i y  M a P K M P O B a I I H b l M I l  rOP1130I ITaMM B 

T a b n u u a  57 

Y n r o r ~ e ~ w e  a n p n a  e  s a e u c t i ~ o c ~ n  DT e ro  06beutioro 
eeca 

UIyp@e I I a  my6ur1ax OT 1 A 0  9 M. n p I 4  3 T O M  6 b 1 n a  0 6 ~ a p y x e ~ a  3aBNCWMOCTb 
OCCAaHNR @ H P H ~  TOJILKO O T  B e n M q H H b I  er0 H a q a J l b H O r o  o d - b e n i r ~ o r o  B e C a ,  HO 
I l e  O T  m y d u ~ b l .  T ~ K ,  B e J l M q H H a  O T H O C l 4 T e ~ b I I O r O  O C e A a H N R  O K a 3 a i l a C b  p a n H 0 f i  
0,99 n n R  cnoen, p a c n o n o x e H H b l x  H a  m y 6 u ~ a x  2 u 8 M, c o d a e ~ ~ b ~ a l  B e c o M  
@ F i p H a ,  P a B H M M  COOTBeTCTBeHHO 0,72 H 0,71 z/cM~.. C J ~ ~ ~ O B , ~ T ~ J ~ ~ H O ,  XOTR OCe-  
t[ar{Me 4 u p ~ a  M npoucxofim non f i a e n e l r M e M  nbrmenexawux cnoee, nospa- 
c T a r o q u M  c mydw~ofi, B e n u s u H a  ero o n p e n e n n e T c R  B nepsym o s e p e a b  n n o T -  
H O C T ~ D  y n a K o B K u  (PHPHOB~IX aepetr, riaudonee H a r n n n t m M  n o ~ a 3 a ~ e ~ r e ~  KO- 
T O ~ O ~  RB,LlReTCR 06 ' beMHbl f i  BeC .  

O C H O B I ~ ~ I M  p e 3 y J l b T a T O M  P a C Y e T O B  RBJIReTCR KOJlMqeCTBO M H @ I ~ J ~ T ~ ~ U M O H -  
H O ~ O  n b n a  B r o n u s H o M ,  cnoe nocne n p e K p a w e H u H  u r i @ u n b ~ p a u u o l i r ~ o r o  n b n o -  
o G p a 3 o ~ a 1 i u ~  B H e M .  O 6 q a ~ .  T O J l U M H a  I l pOCJ lOeK U H @ U J I ~ T ~ ~ U U O H H O ~ O  A b n a  

(H ), 06pa3yroquxc~ B r o A u s H o M  ( P U ~ H O B O M  cnoe 3a OAUH ce301-I, I i a x o A u -  

nacb no @ o p ~ y n e  

IiavanblcwR &ht- 
tr~dfi ncc &!tpna, 

Z/CM' 

0,GG 
0,68 
0,69 

0,'ii-0,72 

rae c - y n e n b r 4 a R  T e n n o e M K o c T b  n b n a  (0,5 ~ a n / z  zpad) ; 7 - c p e n ~ u i i  o G a e ~ -  
H L I ~ ~  nec c n o R  no H a q a n a  U H @ M ~ ~ T ~ ~ U M O H H O ~ O  n p o r p e s a H u R ,  2 / c f i 3 ;  t - cpen- 
H H R  T e M n e p a T y p a  c n o R  nepen r I a q a n o M  c r I e r o T a n H u r r  ( ~ ~ C O J I I O T H ~ F I  senusu- 
~ i a ) .  zpad; H - ~ o n u w ~ a  cnon, CM; L - c ~ p b r ~ a n  T e n n o T a  n n a n n e H u R  
(80 K ~ A / z ) ;  AT- P a 3 H O C T b  BeJIU'IMH 0 6 a e ~ 1 1 0 r o  B e C a  M H @ H J I ~ T ~ ~ u ~ ~ o H H O ~ O  

n l a a  u @ u p ~ l a ,  2/cfi3. 
Cpenr ln~ T e M n e p a T y p a  cnon ~ ~ ~ s u c n n n a c b  c y s e T o M  ~ ~ B N C ~ I M O C T U  T e M n e -  

P a T y p b l  n C B e p X l I O C T H  Q u ~ H ~  OT BeJlMYMHbI M a K C U M i 3 n b H O r O  C H e r O l I a K O n . J l e l l I ~ R  
( C M .  PMC. 86) I4 CpeAl IP iX  BeJlHl l l lH T e M n e p a T y p l I b I X  r p a A H e H T O B  B @ M p l I e  U B 
1IH)KHUX CflORX C H ~ > K H O ~ ~  T O J I U H ,  P a B H b l X  COOTBeTCTBeHIlO 1.3 U 1.8 Z P U ~ / M .  
Ase n o c n e n H u e  B e n w s u a b r  n o n y q e m  B p e 3 y n b ~ a ~ e  B e c e H H e r o  ~ e p h ~ o s o r ~ n u -  
, p o B a l i u n  u u s ~ e p e ~ u s r  T e M n e p a T y p b I  c l i e r a  n uryp@ax B p a s r i b r x  T o s K a x  asp- 
rrouoro 6accefi~a n e n r I u K a  MI'AH. 

B e n l l s u ~ a  06-be~rioro B e C a  M H @ U J ~ ~ T P ~ L ~ N O H H O I ' O  nbna 6 b r n a  n p U I I 5 I T a  K a K  
Cpt?nll.RR A 3  M 3 M e p e H H b l X  BeCOBblM MeTOAOM BeJIMYMH O ~ ' ~ ~ M H O ~ O  B e C a  np0- 
C. lOeK A b A a  B wyp@e (CM. PIIC.  89), T. e. 0,82 2/cM3. M a n b l i i  0 6 ' b e M ~ h l ~  B e C  
H I ~ ~ M ~ ~ T ~ ~ ~ N O H I ~ O ~ O  J l b A a  * M O X H O  ~ ~ ' ~ R C H N T ~  UIITeHCMBMblhl T a R H M e M  W 
e b l c T p 0 f i  u r ~ @ F i n b ~ p a u ~ e f i  u a a ~ e p s a t i u e ~  ~ a n o i i  nonbr, B p e 3 y n b ~ a ~ e  r r e r o  B 
0 6 p a 3 y l o m e ~ c ~  ,nb&y C O X p a H R e T C R  donburoe KOJIPlYeCTBO 3 a U e M J l e l I I i b I X  ny- 
3 I> IPEKOB B O 3 A y X a .  

* I-Iwxneii npejren ~oneGafiwii 0 6 ' b e ~ ~ o r o  neca ~ ~ l l ~ ~ r n b ~ p a u ~ o ~ ~ r ~ o r o  .11,za ,n3 
n. A. WYMCKOMY [337] cocraemer 0 , 8 6  21cm3. 

Orltocurcnbr~oe YMCIIIY 
rne)!xe ronique~d (Pupno- 

uoro cnon aa r o ~  

0,93 
0,97 
0,98 
0,99 

r n ~ o n o #  npnpwr 
~ ~ M M I I O ~  nrca &UPJIB. 

2/cm3 

0,052 
0,021 
0,0,14 
0,007 



Anrr IleHTpaJIbHofi qaCTM ( P H ~ H O B O ~ O  6acceiirra JenHMKa MrAH Konuse- 
CTPO M H ( P N J I ~ T P ~ U M O H H O ~ O  nbna B r O n H s H O M  (PUPHOBOM CnOe HMXe rpaHHUbI 
TPOIl030HbI COCTaBnReT, no H a l U M M  PaCseTaM, OKOJIO 17 '10 OT o614ero BOAO- 
aanaca cnorr, s ~ o  nosTw cosnanae-r c naHHbrMu HenocpencTBeHHoro onpene- 
JIeHNR OTHOCMTeJIbHOrO BOA03anata ~ I ) O C J I O ~ K  N H @ N ~ ~ T P ~ ~ N O H H O ~ O  JbAa 
(16OIo) B ruyp(Pe Ha rny6uee OT 4 AO 9 m ( ~ p u  ronusHbIx cnorr). Y a e n n s e ~ ~ e  
~onosanaca @ N P H O B O ~ O  cnorr 3a cyeT M H ( P N ~ ~ T ~ ~ U W M  3a TPU rona ero npe6br- 
BaHEiR B rlpenenax T P O ~ O ~ O H ~ I  c0cTaBnrre-r 13O/0 OT nepBotlaqanbHoro Bono- 
sanaca ~ e c ~ a ~ s a m q e i i  sac-rw C H ~ X H O R  TOJIUU. 

Ha nsbr~e  nenrluKa MI'AH B npenenax ronoobrx cnoeB, C O C T O R ~ M X  B 
OCHOBHOM U3 6enor0, 6 o r a ~ o r o  BO3nyUHb1MM nY3blPbKaMN Jlbna, Bbl~eJIRlOTCR 
donee npospassbre rony60sa~bre npocnoi i~~l  c MeHbmrm ConepxaHNeM ~ 0 3 -  
AyXa (CM. H U X ~ )  . ~ P O W C X O X ~ ~ H U ~  MX HeCOMHeHHO N H @ U ~ ~ ~ T P ~ ~ M O H H O ~ .  
O C H O B H ~ R  x e  Macca 6enoro nbna oGpa3ye~cn BcnencTBue ocenaHHrr M napa-  
~ e ~ ~ o ~ u s e c ~ o i i  nepe~pwc~annw3auww @ n p ~ a .  

n a p a ~ e ~ ~ o r l w s e c ~ a r r  n e p e ~ p u c ~ a n n u 3 a u u ~  M0xe-r 6b1Tb pe~puc~annw3a-  
UHOIIHOR B XononHoM H p e x e n ~ q u o ~ ~ o i i  B <cTennoM>> (T. e. wMeloqeM Hyne- 
sym ~ e ~ n e p a ~ y p y )  ( P u p ~ e  13371, ~ O ~ T O M Y  Ten.loByIo ( P M P I I O B ~ I O  3 o ~ y  no 
reHe3HCy Jlbna npaBMnbHe€! 6brno 6b1 Ha3bIBaTL H e  U H ( P N ~ ~ T P ~ ~ M O H H O - ~ ~ K ~ U -  
C T ~ J I J I M ~ ~ U M O H I ~ O ~ ~  (3171, a M H @ U ~ ~ T ~ ~ U U ~ H H O - ~ ~ ~ ~ ~ R U U O H H O ~ ,  COXpaHMB 
n e p o e  ~ a s n a ~ u e  3a X O ~ O ~ H O ~  ( P u p ~ o ~ o i i  sorloii. 

rny6uea, rja ~ o ~ o p o k  npoNcxonMT nonHoe npeepaqesrre Tennoro ( P H ~ H ~  
B M H ~ M J I ~ T P ~ ~ U O H H O - ~ ~ X ~ ~ R U U O H H L ~ ~ ~  HenOCpenCTBeHHblMM M3MepeHMR- 
MU He yCTaH0BneHa. ~ O ~ ~ I T ~ ~ M C R  ee paCCsMTaTb. BenMswHa O ~ . L ~ M H O ~ O  BeCa 
BTOpHqHO-peKpMCTaJI J IM3auUOHHOrO nbna B o 6 n a c ~ u  a 6 n ~ u u u  JlenHMKa 
MTAH, M3MepeHIlaR BeCOBbIM MeTOAOM, COCTaBJIReT 0,86 2/cM3 13051. ~ P M M ~ M  
ee 3a npenenbHyIo s e n u s n ~ y  ynnoTHeHm nbna H a  naHHoM nensur<e. B uetr- 
TpaJIbHoii qacTU ( P U ~ H O B O ~ O  6accefi~a H a  r a y 6 ~ s e  9 M. 06'beMHb1ii B ~ C  @HpHa 
0,72 Z / C M ~ .  ~ O C T P O N B  KPMBYIO 3aBMCMMOCTM rOAOBOr0 IlPUPOCTa 0 6 ' b e ~ ~ o r o  
seca ( P M ~ H ~  M .rlbaa (dr'ldz) or ero O ~ % ~ M H O ~ O  neca (7) (CM. ~ a 6 n .  57), ner- 
KO Y ~ ~ ~ N T ~ C R ,  YTO B 0 6 n a ~ ~ k i  0,72Qr\< 0,86 3TY 3aBMCMMOCTb MOXHO annpolc- 
CMMIlPOBaTb J I ~ R M O R  

IJew~.rn nonyseHHoe n w @ @ e p e ~ u u a n b ~ o e  ypanHeHue oTHocMTe.lLHo r npri 
C J I e A y l O ~ U X  rPaHMsHbIX YC.lOBNRX: 

z = 0, r - 0,72 Z / C M ~ ;  

T - T, 7 = 0,82 z l c ~ ~ ' ,  

npOIlCXO~IiTb Ha m y 6 ~ ~ e  1,s. 264-9-48 M. 
O ~ H ~ I ~ O  p a ~ ~ ~ a ~ p k t ~ a e ~ b l i i  o 6 . ~ e ~  @kipHa nBM>KeTCH CO CI<OPOCTbIO IIOPRA-  

]<a 5 kl/20d ( ~ o P M ~ o H T ~ ~ ! ~ ~ H ~ R  C O C T a B J I R I O q a R  BelCTOpa CI<OPOCTN) M sepe3 

26 JIeT OKaXeTCR y>Ke He B c p e f l ~ e h  s a C T H  ( P M ~ H O B O ~ O  GacceiiHa, a H a  rpa-  
HMqe nI.iTaHMR, me POflOBaR aKl<yMynHullR PaBHa HynlO. C p e ~ l l ~ 1 0  3a Aall- 
~brfi nepMoA C K O P O C T ~  norpyxeHMrr ~ a m e i i  l lasanb~oii  TOIIKM B H ~ T P L  nenrjul<a 
MOXMO nPIlHRTb I l P U M e P H O  P ~ B H O ~  FIOJIOBMHe BeJIU'4NHbl ~ O ~ O B O ~ ?  a l < K Y M y n R -  
uau B Hasane nepuona (1,5 : 2=0,75 ~ l t o d ) .  C n e n o n a ~ e n b ~ o ,  nonepxHocTb 

* 0,82 z/c.u7 - n r n ~ n ~ a , ~ b r r a r r  BennuaHa ob%e.\t~~oro neca w ~ @ ~ n ~ , r p a u n ~ ~ i ~ t o - p e ~ p n ~ ~ a n -  
nn3aq1io~t1oro naa [337]. 
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M H @ ~ J ~ T ~ ~ ~ M O H H O - ~ ~ > K ~ ~ R ~ M ~ I ~ H ~ ~ ~  JbAa  B p a f i 0 H e  r p a H M u b 1  nMTaHMR nOn>t<- 

H a  HaXOAUTbCR H a  my6use 0,75.26+9=28,5 M. 

Bec~o i i  1963 r. n p U  6ype~ur.r  C K B a X U H b I  B O ~ J I ~ C T M  a 6 n ~ u u ~  J I e A H M K a  

MrAH B T o s I < e ,  p a c n ~ o n o x e ~ ~ o f i  B 60 .u H a x e  r p a H u u b I  n M T a H u R  *, non 12- 
. M ~ T ~ O B O ~  T o J I w ~ ~ ~  J I b A a  ( H ~ C O M H ~ H H O  H H @ M J I ~ T P ~ ~ U O H H O ~ O  ~ P O M C X O > K A ~ H M R )  
6brna 0 6 H a p y X e H a  @ M P H O B ~ F I  T o n 4 8  **, n p r l q e M  C K B a X M H a  myGaaofi 25 A1 

IIC n o c T M r n a  ee ~ u x ~ e i i  r p a H u u b l  (CM.  puc. 91). nepexofi ~ e p x ~ e i i  nenn~of i  
TOJIUl1.I B (PMPHOBYH) nPOMCXOnMT n O C T e n e H H 0 .  n e p ~ b l e  ( P U ~ H O B ~ I ~  npocnoii~tw 
B c T p e z l a r o T c R  H a  my6u1re 9 M, H M x e  12 M B paspese npeoGnanae~ @ I ~ P H ,  1.i 

I<OJlMlleCTBO J l eARHblX  npOCJ lOeI<  C I -J Iy6MHOii  ~ ~ I C T P O  Y M e H b l l l a e T C R .  n p l l  ne- 
p e M e u e H M M  n b n a  OT r p a H M u b 1  n M T a H u R  no TOYKU, B KOTOPOR 6 b 1 n a  a a n o ~ e ~ a  
C K B a X M H a  ( C K O P O C T ~  5 M / z o ~ ) ,  C T a M B a e T  OKOJIO 4 M J l b A a .  C J I ~ A O B ~ T ~ J I ~ H O ,  

r.rly61413a nOBepXHOCTM U H @ M ~ ~ T ~ ~ ~ W O H H O - P ~ X ~ ~ R ~ M O H H O ~ O  J l b f l a  B p a f i 0 H e  

I'PaHMULI IlMTaHMR C O C T a B n R e T  6onee 29 M ,  T.  e. O C e n a H U e  @ M p ~ a  B donee 
~ J I Y ~ O K I ~ X  CJIORX nPOHCXOANT,  n o - B N n H M O M Y ,  M e A J l e H H e e ,  l I e M  3~01-o C J l e A O B a -  

A 0  6 b 1  O X M A a T b  H a  OCHOBaHIlM H ~ ~ . ~ I I O A ~ H U $ ' I  B BepXHMX CJIORX @ H ~ H O B O ~  T o n -  

4 M .  3 ~ 0  M O X H O  0 6 ' b n ~ H M ~ b  T e M ,  q T O  T a J I b I e  M n O X A e B b I e  B O n b I ,  P a B H O M e p H O  
N H @ M J I ~ T P Y I O ~ N ~ C R  q e p e 3  B e p X H l l e  CJlOU, my6xe I<OHLleHTPMPYIOTCR n 0  K a -  

I l a n a M  CTOKa  M B ~ e ~ b l l ~ e f i  C T e n e H M  C ~ O C O ~ C T B ~ ~ O T  O c e n a H l l l o  @ M p H a .  Ha 
H a n I l q M e  BHYTPeI lHNX K a H a J I O B  CTOKa  y K a 3 b I B a l O T  n O R B J l R l O U M e C R  H a  n O B e p X -  
HOCTM J e A H M K a  B o 6 n a c ~ u  ~ ~ J I R U M M  K a B e p H b I  M X e J l B a I < M  K O H X e J I R ~ U O H H O ~ O  
J b A a .  rny6w1ra n 0 B e p X H O C T M  M H @ U ~ ~ T ~ ~ ~ U O H H O - ~ ~ X ~ J I R ~ M ~ H H O ~ ~  Jlbna 
B U e H ~ p a J I b i l ~ k  Y a C T U  @ M ~ H O B O ~ O  Baccei i~a,  n o - B U n I I M O M Y ,  H e  M e H e e  40 dl. 

Kart yXe y l < a 3 b l B a J O C b ,  B H U X H ~ ~ ~  q a C T k I  O ~ J I ~ C T W  aKKYMYJIRUNM n p O U e C -  

CbI  M H @ M J ~ ~ T P ~ ~ N O N H O ~ O  J I b ~ 0 0 6 p a 3 0 ~ a ~ l i f l  n p O T e K a I O T  6onee HHTeHCWBHO. 

C o r n a c ~ o  p a c q e T a M ,  n p M  < < ~ M c T o ~ ~ > >  a K K y M y n R u u M  400 M M / Z O ~  B cnoe ~ o n b l  

r 0 n M q H b l f i  (PHPHOBMR ~ J I 0 f i  3a 7 J I ~ T  1 7 p e 6 b l B a ~ M R  B n p e A e J I a X  T P O I l 0 3 Q H b I  n0n- 
HOCTLIO n p e R p a u a e T c R  B N H @ M ~ ~ T ~ ~ L I I I O H H ~ I ~ ~  nep. T e n n a ~  @ u p ~ o s a n  3 o ~ a  
CMeI IReTCR @ M P H O B O - J ~ ~ R H O ~ ~ .  O ~ H ~ K O  eCJIM B b l A e J l R T b  3 0 H b I  n b n O o b p a 3 0 B a -  
IIMR H e  no c c n o c n e n ~ e i i  l l a c T u u e > >  nbna, a no npeo6nana roqe~y  l l p o u e c c y  M 

r e H e T M q e C K O M y  T M n y  J I b A a  {317], T O  I( @ M p ~ O ~ ~ - J l e n f l ~ O f i  ( M H @ U ~ ~ ~ T P ~ L [ M O H -  
H O ~ )  3 0 H e  C J e A y e T  OTHOCMTb T e  YZIaCTI<Il O ~ A ~ C T M  aKI<YMYJIRUNM, r A e  H M X e  

r p a H l f U b 1  T p O n 0 3 0 H b l  0 6 4 a ~  TOJIUlMHa n p O C J l O e K  M I I @ U J I ~ T P ~ ~ M O H H O ~ O  n b n a  

B ~ O A M ' I H O M  cnoe n p e B b l m a e T  o 6 4 y 1 o  T o n u u H y  @ M P H O B ~ I X  n p o c n o e K .  B 3 T O M  

c n y q a e  r p a H u u y  M e x n y  ~ennoR (PUPHOBOR 1.1 (PMPHOBO-nen~~oi i  3 0 H a M I I  H a  

n e n H l l K e  MrAH C n e n y e T  I l p O B O n M T b  no MJOJlMHllIl  < < ~ M c T o ~ ~ > >  ~ I < I < Y M Y ~ R U I I I ~  
700 M M / Z O ~  B cnoe B O A ~ I  ( p ~ c .  90). 

B HI fXHMX q a C T R X  ( P U P H O B O - J I ~ A R H o ~ ~  3 0 H b I  no M e p e  YMeHbrUeHMR r O i I O B O r O  

n p l l p o c ~ a  @ u p ~ a  n p e s p a u e H w e  ero B M H @ M ~ ~ T ~ ~ L I M O H I ~ ~ I ~ ~  nen n p o M c x o n u T  H a  

13ce ~ e ~ l b r u e i i  rny6w~e. I l p ~  ~ T O M  B c e  G 6 n b u y l o  p o n b  u r p a e T  s a M e p s a l l M e  T a -  

n b I X  BOA I l a  n O B e p X H O C T U  B b l X O J I O X e H H O r O  3a 3MMY B ~ A O H e n p O H u q a e M o r O  

nbna. n e p e n a q a  s b ~ n e n ~ ~ o u t e i i c n  T e n n o T b r  ~ p ~ c ~ a n n 1 1 3 a u u ~  B nen O C y U e C T B -  

J IHeTCR I<OHAYKTMBHbIM n y T e M ,  a T a K  K a K  'TenJ Ib l f i  n e p l l O A  3 H a l l M T e J I b H O  KO- 

p o q e  x o n o n H o r o ,  H e I < o T o p a n  s a c T b  ~ M M H ~ ~ O  sanaca xonona o c T a e T c n  H e  pea- 
J I M 3 0 B a l l ~ 0 ~ .  B H H X H I I X  CJIORX T P O n 0 3 0 H b l  M H l i X e  ee T P a H M u L I  ne,'l ~ O x p a H F l e T  
o ~ p u u a ~ e n ~ ~ ~ b r e  T e M n e p a T y p b r  ~ p y r n b l i i  ron, u,  c n e n o e a T e n b l l o ,  c t n p o ~ e p 3 a -  

H u e > >  n e n H M K a  (CM. rn. V) I l s w i l l a e T c R  B npenenax ( P M ~ H O B O - n e n ~ ~ ~ o i i  ~ O H ~ I .  
B 6 n ~ 3 ~  r P a H H u b I  n l l T a H M R ,  H a  Y q a C T K a X ,  n e p l I o n w q e c l < u  O C B O ~ O ~ ~ ~ ~ O ~ ~ ~ X -  

CR OT @ B ~ H O B O ~ O  n O K p O B a ,  n b n o o 6 p a 3 0 ~ a ~ ~ e  n p 0 M C X O A U T  H a  ~ O B ~ ~ X H O C T M  

M o H o n M ~ H o r o  nbna, K O T O P L I ~  s a n e r a e ~  H e n o c p e n c T s e H H o  no& C H ~ X H M M  no- 
K ~ O B O M  T e K y u e r o  rona. K I ~ O H U Y  n e p z l o n a  a 6 n ~ u n ~  ~ o ~ o o 6 p a 3 o ~ a ~ r u ~ k c ~  
nen BLIXOAMT H a  AHeBH)'IO n O B e P X H O C T b .  T o n u l l ~ a  C n O R  <<MOnOnOrO>>  l f H @ l l n b -  
T p a ~ ~ o ~ H o r o  u u ~ ~ ~ ~ ~ ~ ~ ~ u M o H H O - I < O H X ~ ~ R ~ ~ ~ ~ ~ H ~ ~ ~  nbAa A O C T M r a e T  25- 
30 CM n p M  O ~ % ~ M H O M  B e C e  OKOJIO O,80 2 / c M 3  [305]. np11 H a Y a n b H O M  O ~ X ~ M H O M  

* Maraercrr B nxny cpenilee 33 1959-1963 rr. nonoxeHHe rpaHuubl nlc,raHlirr. 
** 0 nponcxoxneHnli ee CM. H a  CTP. 226. 

15 O n c u e ~ ~ e ~ l r i e  Ypnna 225 



sece c H e r a  0,50-0,55 e l c ~ t . 3  A n R  0 6 p a 3 o a a ~ ~ n  c n o R  nbna B 25-30 CM ~ e o 6 -  
XOAUMO < < 3 a M O P 0 3 U T b > >  OKOJIO 100 M M  BOAW. K O J ~ M Y ~ C T B O  BbIAeJ IMBule rOCR n p U  
 TOM T e n n a  C o c T a B n T  700-800 ~anlcw*,  YTO c o o T s e T c T B y e T  a e n r i s u r l e  , n e T H e -  
ro T e n n o n o T o K a  sepes n o s e p x H o c T b  n e A H u I c a  (CM.  m. V) .  

I3 p a f i o ~ a x  c xonon~rofi ~ a n o c ~ e x ~ ~ o f i  B U M O ~ ~  B 3 o ~ e  nenniioro n n T a H u R  
n 0 B e p X  C n O R  ~ ~ ~ I @ u ~ ~ T ~ ~ u M o H H o ~ o  M N I ~ @ I ~ J I ~ T P ~ ~ U O H H O - K O H X ~ ~ ~ ~ ~ I ~ ~ H ~ ~ O ~ O  

I - Tennan @wpuoean 301ra. 2 - @trprtono-nens~ran ootta. 3 - 
3orta nennworo nwranwfl. 4 - 3orrn a6nnqttrt. 5 - wsonwttwu 
WIICTORD 0KKyMynnqH11 (B &A( cnon nonu) .  6 - peesrrwe 

CTBOpbl 

n b A a  0 6 p a 3 y e ~ c R  H a ~ e s H b l f i  K O I ~ X ~ J I R ~ U O H H ~ ~ ~ ~  J I e A  (1 58, 31 7, 3371. Ha ypanl -  
CKMX J l e A H U K a X  3 T O r 0  H e  I l pOUCXOnMT,  T a K  I < a K  KO B p e M e H I l  C X O n a  C e 3 0 H H O r O  
c H e r a  n o n e p x H o c T H b r e  cnou nbna y c n e s a m  n p o r p e T b c R  no 0°, a o c e H H e e  

Bb lXOJIaX{MBaHUe  I lOBePXHOCTM JIeAHMKOB H a Y U H a e T C R  YX<e n 0 C n e  I I e p B b l X  
0 6 M J I b 1 l b l ~  c H e r o n a n o B  (CM. rn. V) . 

0 6 p a 3 0 B a H M e  M H @ U J I ~ T ~ ~ ~ U O H I ~ O ~ ~  U I ~ H @ U ~ ~ T ~ ~ ~ U O H ~ ~ O - K ~ I I X ~ ~ R U M O H -  
H O r O  J I b A a  n O f l  CJIOeM C e 3 0 H H O r O  C H e X H O r O  I l O K P O B a  nPOMCXOAMT T a K l K e  B 
O ~ J I ~ C T U  a6n~uuki .  C J I 0 f i  <<MOJlOAOrO>> n b A a  6 y ~ e ~  T e M  T O H b U l e ,  Y e M  p a l l b u l e  
c 0 f i n e T  C H ~ X H ~ I ~  IlOICPOB, T B K  I < a K  3 a n a C  XOJ lOAa  B aKTMBHOM C n O e  B 3 T 0 M  
CU7yY ae TOJ lbKO YaCTNY HO P a C X O A y e T C R  H a  J ~ ~ A o o ~ ~ ~ ~ o B ~ I I u ~ .  T o n u l M ~ a  C n O R  
<<MOJlOAOrO>> n b n a  H a  R 3 b l K e  J l e A H M K a  MrAH 0 6 b 1 ~ ~ 0  H e  n p e B b I u l a e T  10- 
15 CM. B T e Y e H M e  J e T a  C T a M B a e T  H e  T O n b K O  3 T O T  TOHKUR ~Jlofi, 140 k1 o A I l o -  

A B y X M e T p O B a H  T o n u l a  <<CTapOrO>>  J l b A a ,  n p M H e C e l l I l O r 0  M3 O ~ J I ~ C T M  a l < l < y M y n n -  
UUN. 

~ u @ @ e p e ~ u u a s M ~  nposeccoa n b ~ o o 6 p a s o ~ a r i u n  B npenenax o 6 n a c ~ ~  
a I < K y M y J I R U I i U  K ~ ~ o B o - , ~ o J I H I ~ ~ ~ o ~ ~  YaCTM J I eAHMKa MI'AI-I npUBO.QMT K TOMY, 
q T O  B OTfieJ lbMbIX rOANYIIbIX CJIOnX <<YMcTo~~>>  aKKYMYnRUMW B H a I l p a B J I e H U U  
A B U X e H U R  J I e A I l H K a  npOMCXOAUT 3 a M e l U e H U e  @ U p l l a  U ~ @ U J l b ~ p a l L U ~ l l ~ i b l M  li 
~ H @ W J ~ T ~ ~ ~ W O H H O - K O H X ~ ~ R ~ N ~ H H ~ ~ M  JIbAOM. C M O h f e H T a  O T J l O X e H M R  @ U P H ~  
no ero n o n H o r o  n p e B p a u e s u n  B nen B nposecce n e p e ~ p t r c ~ a n n u 3 a s ~  npoxo- 
JIIT H e  M e H e e  30 n e T  (CM.  B ~ I U ~ ) .  3 a   TO B p e M R  s a c T u s b r  a x p ~ i a  ycneoaro-r 
I T p o k ~ k i  n y T L  B 150 M ( B  n p 0 e K U M U  H a  ~ O P U 3 0 1 l T a J I b H Y I O  ~ J ~ O C K O C T ~ ) ,  T.  e. ne- 
P e M e C T W T b C R  M3 4 e H ~ p a J I b H 0 f i  Y a C T H  @ N P H O B O ~ O  6accei i~a  B BepXl i IO lO  Y a C T b  
o 6 n a c ~ ~  a 6 n ~ s u ~ .  B p e 3 y n b ~ a ~ e  H M x e  r p a l l u u b r  n w r a l l u n  n o A  c n o R M M  nbna, 
0 6 p a 3 0 ~ a ~ m u ~ u c ~  B ~paeno i i  s a c T u  06nac . r~  ~ K K ~ M ~ J I R I ~ M U ,  s a n e r a e ~  ewe I r e  
n p e n p a ~ u n u r u i i c ~  B nen @wp~.r, noc~ynr+om~f i  u3 ue~~panbrrof i  s a c T u  QHPHO- 
R o r o  6accei i~a  ( P U C .  91). 

H a n ~ q u e  6po~wpyrouleii J I ~ A R H o ~ ~  T O J I U U  kiCK.VIOYaeT n p U T O K  T a J b I X  BOA B 
@MPH C B e p X y .  ~ P M T O K  BOAbl  CGOKY, U 3  @ M p l l 0 ~ 0 ~ 0  6 a c c e i i H a  no I l O A O H e n p O -  



H H U a e M b I M  IIPOCJIORM H H ( P H J I ~ T ~ ~ U U O H H O ~ O  J I b A a  T a K X e  H e B 0 3 M O X e H ,  T a K  K a K  
y > K e  B B ~ ~ x H ~ A  YaCTM o 6 n a c ~ ~  a 6 n ~ u ~ u  CJOMCTOCTb N M e e T  H a K J l O H  B C T O P O H Y  
3 a n H e i  CTeHKN I < a p a  (CM. pMC. 14, 91). ~ O ~ T O M Y  @ I I P H O B ~ R  T O J I U a  npwobpe- 
T a e T  O T p U u a T e J I b H b I e  T e M n e p a T y p b I .  T ~ K ,  B YnOMRHYTOM B b l U l e  pa3pe3e T e M -  
I l e p a T y p a  @ M p H a  H a  ~ J I ~ ~ H H ~ X  15, 20 11 25 M P a B H R n a C b  COOTBeTCTBeHHG 
-0,7, -0,5 ki -0,2". H w ~ e  @ M P H O B O ~ ~  JlMHMM H a  I lOBePXHOCTb  J l e A H M K a  [ P ~ ~ P I E  
H U r A e  H e  BbIXOAMT. Er0 I l p e B p a U e H H e  B JleA 3 a K a H Y k I B a e T C H  I l y T e M  P e K p H C T a f l -  
n u a a ~ u u  Ge3 y s a c T u s i  XMAKOR BOALI. 

Fnc .  91. n p ~ n ~ n b l i b l k  paspes  c b n p ~ ~ o o o r o  6acce i11~a  nenHHKa MrAH 
I - @ H P I I .  2 - n ~ l & ~ ~ n b r p a q ~ o ~ ~ l h I R  w H I I ( ~ ) H ~ I , T ~ ~ ~ ~ I O I I I ~ O ~ K O I ~ ~ ~ ~ R U I ~ O I I I ~ ~ I  nen. 3 - HII-  

& ~ ~ n ~ , r p a q r i o ~ ~ ~ ~ o - p e x e n u q ~ l o ~ ~ ~ u H  nen. 4 - CKBnXHIlu II tuyp@w * - Tennau & r l p ~ o e a ~  sona, @-n - (t)np~to~o-ncnnl~an sona. JI - aolcn ncanHoro 1111'3- 
ttlln. A -- sottn 86nu1lnu 

P a c c ~ o ~ p e ~ ~ a ~  c x e M a  ~ 1 b ~ 0 0 6 p a 3 0 B a ~ M H  x a p a K T e p H a  A n H  B c e x  Kaponb~x 
f i e A l l M K 0 B  C ~ O C T O R H H ~ I M M ,  XOpOUlO B b l P a X e H H b l M U  ( P U P H O B ~ I M U  6 a c c e f i H a ~ U -  
M3 28 K a p O B b l X  n e k ~ u ~ o ~  cenep~oii s a c m  non~prroro Ypana (ceseprlee 
67" C. U.) , O ~ C ~ ~ ~ O B ~ H H ~ I X  COTPYAHWKaMM ~ o ~ R ~ H o - Y ~ ~ J I ~ c K o ~ ~  3 I < C n e A l f 4 M U  
M H C T U T ~ T ~  ~ e o r p a @ M N  AH CCCP, I lOCTORHHble  @ U P H O B ~ I ~  6 a c c e i i 1 1 b 1 ,  a C n e -  

A O B a ~ e n b 1 1 0 ,  ~ e n n y l o  @ M p I l 0 ~ y 1 0  3 0 1 I Y  UMelOT 11 JIeAHHKOB: MTAH, A ~ y s u -  
H a ,  ~ I ~ c H M I ~ ~ ,  0 6 p y ~ e n a ,  Zlep~~ona ,  K o s a n b c l < o r o ,  fjepra, M a p ~ o s a ,  Mry, 
Y ~ ~ C K H R ,  U y Y N f i .  no-BUAI~MOM~, 3 T U M  O r p a H M g M B a e T C H  06ruee I<OJIUseCTBo .  
~ ~ ~ A H M K O B  C TenJ lOf i  @ M P H O B O ~ ~  3 0 ~ 0 f i  H a  B C ~ R  T e P P I I T O P M M  n O J l ~ p l l o r 0  Y p a ~ a .  
n o  MI leHUIO n. A. n o n r y r u u ~ a  Li A. 0. K ~ M M ~ ~ H x ~  ( Y C T H ~ I ~  C O O ~ U ~ H U R ) ,  

K J I eAHMKaM C T e n n o i i  (PUPHOBOR 30~0f i  H a  ~ ~ M ~ O ~ R ~ H O M  Ypane M O X H O  OT- 
I l e c ~ u  n e n H M K M  M a ~ c u ,  K)rpa, P ~ x ~ e p a ,  Xo6e, M a ~ a p a r a ,  rpuropbesa, B C e  
c e M b  n e n H u K o o  x p e 6 ~ a  C a 6 n ~  ( r o ( P w a ~ a  M np.) N H a  C e s e p ~ o ~  Ypane- 
fieAH111< K ) X H b l f i .  

XOTR UblCOTHaf i  I lORCHOCTb 3 0 H  J I b ~ 0 0 b p a 3 0 B a ~ ~ R  H a  Y p a J l e  OTCPTCTBYeT,  
B b l C 0 ~ H b l e  I< f lUhfaTUYeCKUe  p a 3 J H ' l N H  B ~ a l < o f i - T o  M e p e  C I t a 3 b I B a l O T C R  H a  npo- 
U e C c a x  f i b ~ 0 0 6 p a 3 0 B a ~ M R .  C Y M e H b U e H N e M  BbICOTbI H a 8  Y P O B H e M  M O P R  IIH- 
T ~ H C M B H O C T ~  a 6 n n s t r u  3 a K O M O M e P H O  B O 3 p a C T a e T  (CM.  m. IV).  ~ O ~ T O M Y  H a  

H ~ 3 ~ 0 p a c n o n o ~ e ~ ~ o ~  J I e A H U K e  AJIH 0 6 p a 3 0 s a ~ u ~  C n O R  @ U ~ H O B O ~ O  O C T a T K a  
T ~ K o R  x e  T O J I U M H ~ I ,  'ITO N H a  BbICOI<OpaCnOnOX<eHIIOM, T P C ~ Y ~ T C R  bonbmee 
C H e r o ~ a ~ o n n e ~ u e ,  T. e. (PUPH H a K a n n n s a e T c R  B YCJIOBI.IRX M e H b w e r o  3 ~ ~ t 1 e r o 1  
n p O ~ e p 3 a H M R  M M e H e e  UHTe l lCUBHOrO H H @ U J I ~ T P ~ ~ M O H H O ~ O  nb,4006pa30~;1- 
HUH. Tal<, H a  n e A H u K e  Otjpyqesa cnoR ( P H ~ H O B O ~ O  O C T a T K a  T a l < O f i  >Ke  T O n U l 3 -  
Hbl ,   TO M H a  neAHMl{e  MrAH, M O X e T  06pa30sa~bcn  n p U  C H e r O H a l < o n J ! c ' H I i  B 
1,2-1,5 pasa 6 o n b ~ e ~ .  M e c n M  I I ~  n e n H u l < e  MrAH n o n H o e  n p e n p a q e H H e  

@ u p ~ a  B n e A  k i ~ @ ~ n b ~ p a ~ U o ~ H b l M  I l y T e M  B O 3 M O X H O  n p l l  T O J l U H H e  CAOH ($11~- 
HoBOr -0  O C T a T K a  M e H e e  65 CM (400 Y M  B CJ lOe   BOA^^), T O  H a  J l e A H N K e  O6pyse- 
B a  - npw T O n U i N H e  c n o R  @ u p ~ o B o r o  o c T a T I c a  M e H e e  40 CM (250 M M  B cnoe 
B o A b l ) .  B p e 3 y n b ~ a ~ e  C O o ~ H o l l r e H M e  I l n O U l a A e f i  3 0 H  J l b ~ 0 0 6 p a 3 0 B a ~ U ~  14 MX 
" ~ ~ O A ~ I < T M B H O ~ T M > >  3 H a Y U T e J I b H O  u 3 ~ e ~ n e ~ c n  B nonbsy ~ennoi i  @ ~ p ~ o n o i i  
3 0 H b 1  ( ~ a 6 n .  58). T a ~ u e  M ~ M ~ H ~ I I ( U R  B X a p a K T e p e  f l b ~ 0 0 6 p a 3 0 B a H ~ f l  

15* 227. 



I lPOMCXOART B CBR3M C n O T e I J J I e H M e M  K J I M M a T a  n p M  ABMXeHMM C C e B e p a  
Its ror. 

HO B 3 H a Y M T e J l b H O  6onbrueii C T e n e H M  A U @ @ ~ ~ ~ H U H ~ ~ H R  n p O U e C C O B  JlbAO- 
0 6 p a 3 0 ~ a ~ u n  M p a 3 M e u e ~ k i e  3 0 H  J I b ~ 0 0 6 p a 3 0 B a H M R  H a  p a 3 J I M q H b I X  J I eAHMKaX 
3 a B M C R T  OT X a p a K T e p a  CHerOHaKOI l J I e I IMR H a  I IOBepXHOCTU J l eAHMKa.  E C ~ M  H a  

T a d n u u a  58 
C o o r ~ o ~ u e ~ n e   OH JIbfi006pa30~~~Hll Ha J I ~ ~ H W K ~ X  UrAH n 06pylreaa 

I c a p o B b r x  n e A H M K a x  c p e 3 ~ o  ~ospac~aroruei i  K 3 a ~ ~ e f i  C T e H K e  I t a p a  B e n m t l H o I t  
c H e r o H a K o n n e H t i R  (UTAH, 06pysesa a ~ p . )  Q u p ~ o - n e n n ~ a R  M n e A R H a r r  
3 0 H b I  p a C n O J l a I ' a l O T C R  B BMAe  Y 3 K R X  nOJ lOC BAOJIb  I l U X H e r O  K p a R  o 6 n a c ~ u  a K -  
KYMyJIR4MU,  TO H a  K a p O B b I X  J I e A H M K a X  C 6 0 J I e e  P a B H O M e P H b I M  CHeI'OHaI(Ol7JIe- 
HMeM ( ~ O J I ~ U I N H C T B O  K a P O B b l X  J I eAHUKOB Y p a J I a )  OHM P a $ n P O C T P a H R l O T C R  H a  
B C ~  0 6 J I a c ~ b  aKKYMYJIRUWM, a H a  IIpMCKJIOHOBbIX - H a  BCIO n O B e p X H O C T b  J l e A -  
H H K ~ .  B H ~ W H M M  n p M 3 H a K O h f  OTCYTCTBMR ~ e n J I 0 i i  @NPHOBOA 3 0 H b I  RBJ IReTCR 
n O 3 H O e  MJlM n O q T U  I lOJIHOe 0 ~ ~ 0 6 0 X ~ e H k i e  0 6 n a c ~ u  aKKYMYJIR4MM OT (PNPHO- 
B o r o  n o K p o B a  K KOHUY nepuona a6.nnuwu B r o w  c ~ a n o c ~ e x ~ i o f i  3 u ~ o f i  M 
C p a B H n T e n b r r o  T e n n b I M  neToh.1.  T ~ K ,  B K O H U ~  n e T a  1958 r. H a  ncex n e A H u K a x  
X p .  O q e - H b 1 p ~  ki P R A e  A p y r k i X  K a p O B b I X  J I eAHUKOB ~ O J I R P H O ~ O  YpaJIa B n J I O T b  
A0 3 a A ~ e f i  CTeHKW K a p a  H a  n O B e p X H O C T b  BblXOAMJI J l e A  [284]; J I eTOM 1963 r. 
I IOnHOCTblO  O C B O ~ O A M J I ~ C ~  O T  (PWPHB npMCKJIOHOBaR Y a C T b  J I eAHMKa MTAH, 
ki  B B e p x ~ e R  q a C T U  J I e A H U K a  M e ~ B e ~ b e r 0 ,  r A e  B T e s e H M e  n R T H  n p e A W e C T B y l O -  
4 M X  J l e T  H a K a n J I H B a J l C R  [PNPH, H a  n O B e P X H O C T b  B b I W e J l  J l e A .  

M o u ~ a ~  a w p ~ o ~ a ~  Tonus, x a p a K T e p H a R  A n R  ~ennof i  $ U P H O B O ~ ~  ~ O H ~ I ,  B 
T e q e H W e  OAHQrO C e 3 O H a  H e  M O X e T  nOJ lHOCTbI0  P a C T a R T b  UJIM n p e B p a T M T b C R  B 
JIeA. ~ O ~ T . O M Y  B r O A b l  C M a J I b I M  C H e r O H a K O n J I e H U e M  M W H T ~ H C M B H O ~ ~  a6n~s1teii ,  
K O r A a  n J I O l U a A U  o6nac~efi a K K y M y J l R U N M  CMJIbHO COKpaLLta loTCR,  H a  J I e A H M K a X  
C @ H P H O B ~ I M  n M T a H M e M  M O X H O  H a 6 J I l o A a ~ b  A B e  [ P N P H O B ~ I ~  JIIIHMM: HItII<HlOIO - 
MHOrOJleTHIOIO,  O r p a H M Y M B a l O ~ y l O  0 6 J I a c T b  p a C I l p O C T p a H e H M R  H a  n O B e p X H 0 -  
CTM J I e A H M K a  <<CTapOrO>>  @ M p H a ,  M B e p X H l O l O ,  H B J I R l O U y l O C H  r p a ~ M q e f i  n M T a H M R  
A a H H O r O  r O A a .  T a ~ a s r  K a p T M H a  H a 6 J I l O ~ a J I a c b  H a  K ~ ~ o B o - A O J I U H H O U  q a C T f f  
n e A H n K a  MrAH M H a  n e a H u l t e  0 6 p y q e s a  B 1960 u 1963 rr. 

Ha npMCl<JIOHOBblX J I eAHMKaX H a K O n J I e H M e  @ M p H a  M J I b A a  B O T A e J I b H b I e  
r O A b 1  npOMCXOAMT K a I <  B ~ e p x ~ e f i ,  T a I <  M B H U X H ~ ~ ~  q a C T R X  MJIM n 0  ~ c e f i  no- 
RePXHOCTU.  T ~ K ,  H a  ~ ~ U C K J I O H O B O ~ ~  Y ~ C T H  J ~ ~ A H U K ~  MrAH B 1962 r. < < c ~ a p b l f i > >  

B T O ~ M ~ H O - ~ ~ K ~ M C T ~ J I J I M ~ ~ ~ M O H H ~ I ~ ~  JIeA K KOHUY J I e T a  OTKPbIJICR TOJIbKO B 
cpen~ei i  nonoce nenrjma, sbrme M H N x e  no neaemcy c o x p a H t I n c R  @HPH N 
<<MoJIoAo~~>> J I e A ;  J IeAHMK M e j X ~ e X M f i  B 1961 H 1962 rr. A 0  K O H U a  n e p H 0 A a  a6- 
n R q u t r  o c T a s a n c R  n o I < p b I T b l M  [PUPHOM T e K y u e r o  rona, a B 1963 r. I I a r < o n n e H u e  
t$MpHa n p O M 3 O W J I O  B Hki>t<~efi er0 r a C T M .  O A H ~ I < O  B M H O r O J I e T H e M  a C n e I < T e  
I IOnOJIHeHMe M a C C b I  J I b J a  npOMCXOAMT,TOJIbKO B B e p X H U X  K p a e B b I X  q a C T R X  npu-  
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J l e f l ~ t r ~ ~  

MrAH (~apcno-no- 

0 6 p y s e a a  

3o11a nb~cm6pasooallwn 

T e n n a ~  @ u p ~ o s a a  
@ U P I I O B ~ ~ ~ A R ~ I ~ X  
J I e ~ v ~ ~ o r o  nu~alrun 

T e n n a ~  @up~oean  
@ u p u o s c m e ~ n ~ a n  
nenrr~oro n u ~ a r r u ~  

nnoqaflt ,  30111rl I I 'ORGB~R 4YWCTaRD aKKyhlyJIR&llH 
- 

% o r  non. 
)ton SWC- 
TOR* aKKy- 
bl~nHUIlIl 

64,O 
32,7 
3,3 

89,5 
9,4 
1,1 

- - -- 

m 

-- 

xZ 

- 
% o r  nno- 
lUaAU 06- 
n a c ~ u  BK- 

K ~ ~ ~ ) ' ~ R I ~ u I I  

62 500 
75 000 
29000 

Z=166 500 

96500 
31 000 
14 000 

2 ~ 1 4 1  500 

37,5 
45,l  
17,4 

68,2 
21,9 

9,9 

68 800 
35 200 
3 480 

2=107 480 

88 800 
9 300 
1 120 

Z=99 220 



CKJIOHOBblX J I enHMKOB.  Ha 3 T 0  y K a 3 b I B a e T  H 3 M e H e H H e  3 a J I e r a H H R  C J O e B  nbna 
O T  COrJ I aCHOPO C YKJIOHOM n O B e P X H O C T N  ( A 0  20-25') y B e p X H e r o  K p a ~  :I0 
r O p H 3 0 I i T a J I b H O r O  B ~ p e ~ ~ e f i  Pi H U X H ~ ~ ~  s a C T H X  J I e A H H K a .  B n P O T H B H O M  C J y -  
s ae  M ~ I  ~ a 6 n 1 o ~ a n u  6b1 cornacsoe c y K n o a o M  n o s e p x H o c T u  sanera~ue  cnoen 
n b A a  H a  donbrueii Y a C T H  HJIH H a  B c e k  nOBepXHOCTM J l e n H H K a .  

3ns3onu~rec~oe H a K o n n e H u e  Q u p ~ a  u nbaa H a  pasnusab~x y s a c T K a x  ~ i n u  
H a  ~ c e f i  J7OBepXHOCTU J I e A H N K a  n p l l B O n u T  K Y M e H b U I e H U l O  B M H O r O n e T H e M  
acnewe ~ e n u y u a b l  ~ < ~ I R c T o ~ ~ > >  a6nnuu1i, YTO 06ecnesusae~ B O ~ M O X H O C T ~  cy- 
4 e C T B O B a H U R  npl iCI<JlOHOBblX JIenHMl<OB C H ~ P ~ ~ B M T O ~ ~  06nac~b10 n U T a H N R .  n o  
T M n y  npUCKJ lOHOBblX  J e n H M K O B  H a K O n n e H M e  npOMCXOnMT H a  H e K O T O p b I X  H e -  
6onbrunx ~ a p o s b ~ x  n e A H m a x  ( K y m ~ ~ a ,  E ~ ~ K ~ Y H A ~ ,  J l e n e x u ~ a )  . 

B UeJ IOh l  H a  Y p a J I e  n p e o 6 n a n a l o u r u ~  T N n O M  J I b ~ 0 0 6 p a 3 0 B a ~ ~ ~  RBJIReTCR,  
n o - B H A N M O M Y ,  U H @ M J I ~ T ~ ~ L I N O H H ~ ~ ~ ~ ,  M 6 6 n b m a ~  Y a C T b  C Y M M ~ P H O ~ ~  n n O u a A B  

06nac~ei i  nk iTaHMR Y P a J b C K U X  JIe,QHMKOB OTHOClITCR I< (PNPHoBo-J I~A~IJHo~~  3 0 H e .  
3 t r a s u ~ e n b ~ o  M e r i b r u u e  nnouanu  s a l i l l ~ a e ~  3o11a nenmoro n u T a H u R .  ~ T M  
A B e  3 0 H b I  I l l l ~ ~ C T a B J I e H b I  H a  DCeX 6e3 WCKJIIOqeHHR J I e A H H K a X .  

T e n n a ~  ( ~ ) N P H O B ~ R  3 0 H a  U M e e T C R  TOAbKO H a  K a P O B b I X  J I e A H N K a X  C o6unb- 
H b l M  C H e T O H a K O n J l e H l l e M  B O ~ J I ~ C T R X  nNTaMMR,  O ~ ~ C ~ ~ Y M B ~ ~ O ~ U M  3HaYHTe . r l b -  
~ ~ i i  rono~oii  npup0c-r a u p ~ a .  no nnoqanu  T e n n a n  Q u p ~ o s a ~  s o ~ a ,  n o - ~ u n u -  
 MOM^, y c T y n a e r  a o ~ e  nenmoro n u T a I i u R ,  HO no o6ueii n p o n y K T u B I i o c T u  H a -  
M H O r O  n p e B O C X O A N T  ee. ~ o c J I ~ A H ~ ~  ~ ~ ' ~ R C H R ~ T C R  M a J I b I M N  B e J I U q N H a M N  < W U -  
C T O ~  a K K Y M Y J I R u U U  B 3 0 H e  J I e A R H O r O  I IHTaHHR.  B e c b ~ a  H e 3 H a q l i T e J I b H y l O  

p0nb B I lUTaHUM J I e n H U K O B  M r p a e T  I < O H X ~ J I R U H O H H ~ I ~ ~  J I ~ , ~ , O ~ ~ ~ ~ ~ I O I U H ~ ~ C R  n p H  
s a ~ e p s a ~ + r ? u  B O A ~ I  B T p e u m a x .  

C M ~ H ~  3 0 H  J I b ~ 0 0 6 p a 3 0 B a ~ ~ R  B n p c ) [ e n a x  o 6 n a c ~ e k  n U T a H E i R  y p a n b C I < u X  
f i eAHNKOB n p O U C X O n H T  B p e 3 y n b T a T e  O A H O r O  T O n b l < O  H 3 M e H e H M R  BeJIHYMIiM 
C H e r o H a K o n n e H u R  npu c o x p a H e H u u  T e x  x e  c p e n H u x  r o n o n b l x  u M ~ C R Y I I ~ I X  
T e M n e p a T y p  ~ o g n y x a ,  YTO x a p a K T e p H o  nnn p a i i o ~ o ~  c y ~ e p e a 1 4 0 - K O H T U I I ~ H -  
T a J I b H b l M  KJlMMaTOM P37]. 

nepexon OT ~ e n n o f i  @ u p ~ o ~ o i i  ~ O H ~ I  1; xonon~oi i  B O S M O X ~ H ,  I < o r a a  3 a ~ p a -  
r b I  T e n n a  H a  T a m r u e  B c y M M e  co c r < p b r ~ o f i  ~ e n n o ~ o f i  I c p a c T a n n u s a q u u  XMAI(UX 
O C a A K O B  CT8HOBRTCR M e H b U e  3MMHeFO 3 a l l a C a  X O J I O n a  B aKTMBHOM C n O e .  Ha  
n e n H u K e  MTAH, I i a n p u M e p ,  non~br i i  sanac xonona B a K T u B H o M  cnoe (BKJIIO- 
' I a s i  c ~ a u s a ~ o u u i i  3a n e T o  cnoii csera) nepen H a v a n o M  c H e r o T a s i H u n  l i e  
n p e s b r r u a e ~  3000 @pua/c,+i2 (CM. pwc. 82). Ha 1iau6onee B ~ I C O K O  pacnono- 
X e H H b r x  n e n H m a x  Ypana ( p a i i o ~  ropH Haponr~oii 1I.a n p ~ n o n n p ~ o ~  Ypa- 
f ie)  OH B P R A  JIR H a M H O r O  I I p e B L l U l a e T  3 T Y  B e J I H s k i H y ,  T a K  K a K ,  B O - n e p B b l X ,  

B ~ I C O T H ~ I ~ I  r p a n U e H T  T e M n e p a T v p b I  B O 3 n y X a  B 3MMHMe M e C R U b I  H e B e n U I < ;  BO- 
B T O p b l x ,  ~a ~ P H ~ O ~ R P H O M  Ypanc 3 1 1 ~ a  B u e n o M  T e n n e e ,  s e M  H a  ~ o J I H ~ I ~ o M ,  

n O X 0 ~ 1 0 A a H H e  C YBeJ INYeHMeM Bt ICOTbI  I f a A  Y P O B H e M  M O P R  I < o M ~ ~ H c M P Y ~ T C R  
C o T e n n e ~ u e ~  c y M e l i b r u e H u e M  m u p o T b l  ( C M .  m. 11). 

Mcnonbsyn 3 a B I l C l l M O C T b  CYMMbI n O J l 0 X M T e J I b H b l X  C P e A H e C Y T O q H b l X  T\?hf- 
n e p a ~ y p  BO3,QyXa k i  BeJI l lqMHbI  C Y M M ~ P H O ~  a6nnuuu C H e r a  M. J I b A a  OT  BbICOTbl 
H a &  c ~ a l ~ u u e i i  E. X a ~ a ~ a  (CM. rn. IV) c y q e T o M  pasnusuii B n e T H u x  T e M n e -  
P a ~ y p a x  ~ o s ~ y x a  H a  OAHOM ).I TOM x e  y p o B H e  B p a i i o ~ a x  c T a H q u t i  5. X a n a ~ a  
H P O p a  H a p o n H a ~  (CM. m. I I ) ,  MOXcHO O U e H U T b  B03MOX<HYIO B e n M Y u ~ y  CYM- 
M a p ~ i o R  a 6 n ~ s u u  H a  Y p O B H e  r O P H b l X  B C P l l l t i H  ~a116onee B ~ I C O K O ~ ~  q a C T I l  ypa -  
na.   OH^ C O C T a B n n e T  H e  M e H e e  1000 AIM B cnoe B O A ~ I ;  A n R  a a ~ e p s a ~ u n  ~ a ~ o r o  
K O J I M ~ ~ C T B ~  B O A ~ I  B nopax c~iera u Q u p ~ a  H ~ O ~ X O A N M  sanac xonona B 
8000 #pua/c.~2, q T o  B y c n o B m x  Ypana M a n o s e p o R T a o .  C n e n o s a ~ e n b ~ o ,  C K ~ L I -  

T a a  T e n n o T a  I < ~ U C T ~ ~ ~ M ~ ~ U U M  T a n b I x  BOA (6e3 y q e T a  XUAKHX O C ~ A K O B )  n axe  
B H a u 6 o n e e  XOJIOAHOM nonce Ypana n p e s t l r u a e T  K o n u s e c T B o  T e n n a ,  H ~ O ~ X O -  
A N M o ~  A n r l  n o n ~ o i i  peanwsauuu S M M H ~ ~ O  sanaca xonoaa B ~ K T H B H O M  cnoe 
n e a ~ u ~ a .  B H a c T o R u e e  B p e M n  H a  Ypane H e T  y c n o ~ ~ i i  nna c y u e c T n o B a e r l n  
x o n ~ ~ ~ ~ f i  (PWPHOBOR 3CHbI .  

E I a ~ e ~ e ~ u e  B e n u Y u H  c o c T a a n c l l o u u x  B e u e c T s e H H o r o  6 a n a ~ c a  J I e n H n l i o B  

B p e 3 y n b ~ a ~ e  MHOrOJIeTHMX ~ o n e 6 a ~ u i i  I < n u M a T a ,  H e c o M t i e H H o ,  snese.r 3a 



'co6oii M3MeHeHWR B X a p a K T e p e  n b n o o 6 p a 3 0 ~ a ~ a ~  M B COOTHOllreHMU 3 U h  
J I b ~ 0 0 6 p a 3 0 ~ a ~ M R  H a  J le ,QHUl<aX.  no n a H H b I M  n5ITUJleTHMX ~ a 6 n l o n e ~ w i i  
(1959-1963 IT.) ,  6 b l n a  Y C T a H O B J I e H a  C B R 3 b  BenMYMH r0,40~0fi < ( 4 ~ ~ 7 L l f i > >  
aKKYMYJIRUWN N a6nnuuu B p a 3 J l M q H b l X  T O q K a X  nOBepXWOCTM n e , i i ~ ~ l ( a  MrAH 
C BeJ IMqMH0f i  C a J l b A O  B e u l e C T B e H H O r O  6 a n a ~ c a  J l e n H k i K a  3a TOT X2 rOA.  
O 1 1 a  B b l p a X a e T C R  @ o p M y J I o f i  

B = 2,55 B - { -  M, 

k A e  b - r O A O B a R  <<YMCTaR>> aKKYMYJISIUHR MJIN ~ ~ J I R U U R  B K ~ K O ~ ~ - J I M ~ O  T O q K e  
T l O B e p X ~ I O C T M  J I e n t l M K a  (canbno 6 a n a ~ c a  A ~ H H O ~ ~  TOqKM ~ O B ~ P X H O C T H ) ,  

CJOR B O ~ ~ I ;  B - ca.mno 6 a n a ~ c a  nensma,  M M  c n o R  B O A ~ I .  

B e n ~ s k i ~ a  M n J I R  p a 3 H L I X  TOYeK nOBePXHOCTW J I e n H M K a  p a 3 J l M s H a  U H 3 M e -  
H R e T C R  OT -540 A M  B cpen~efi YaCTM R 3 b I K a  ( ~ ~ R o H  I I ~ M ~ O J I L U I M X  BeJ lUqMH 
c c l l n c ~ o i n  a 6 n ~ u ~ ~  3 b ~ a )  no +3340 MM B T ~ I J I O B O ~ ~  l laCTM @UPHOBOTO 6ac- 
ceiiria. ,II,nR T o q e K ,  C O O T B ~ T C T B ~ I O I I ~ N X  c p e n r l e M y  3a 1959-1963 rr. nonoxe- 
NMlO r P a H H U b 1  I I I ITaHMR, M= + 1350 AM. J ~ ~ K o  P a C C q U T a T b ,  r l T 0  n p M  B e n M q M -  
H a X  Caw'Ibf10 6a.narrca J l e A H U K a  BbI IUe  - 250 MM <<ZINCTaR>> a K K Y M y n n 4 N R  I l a  
Y q a C T K a X ,  OTHCCRIUMXCR B HaCTORLI l ee  B p e M R  K JIenRHol?  M @ M ~ H o B o - J I ~ ~ R H o ~ ~  
3 0 H a h 1 ,  n p e B b l C M T  700 M M ,  T.  e. BeJlMYUlly ,  C O O T B e T C T B y I O U y l O  r p a H M U e  M e X A y  
~enn0f i  @ N P ~ I O B O R  M @ N P H O B O - J I ~ A R H O ~  3 0 I l a h l U  H a  J l eAHMKe MTA1-I. 

Mcxonn ~3 ~ ~ J I ~ H C O B O ~ O  pnna n e n i l m a  MrAH c 1818 no 1963 rr. 
~ C M .  rJl. VII, pHC.  loo), M O X H O  3aKJI lOr lMTb,  YTO C 1818 r. B n J I O T b  A 0  K O H U a  

31P0111,IOTO CTO.TeTMn, 3a MCKJl lOqeHMeM n e p M O l l a  40-x rOAOB,  a T a K X C  
s 20-30-x ronax T e K y u e r o  c T o n e T u n  T e n n a R  @ u p ~ o ~ a ~  sorla H a  n a l l H o ; M  

J l e n u M K e  p a c n p o c T p a l 1 n n a c b  l l a  y s a c T K w ,  o T H o c n m u e c R  B H a c T o R r u e e  n p e M n  
X @ M P I I O U O - J I ~ A R H O U  N J I e n R H 0 k  3 0 H a M ,  a B 0 3 M O X H 0 ,  M H a  BepXHIOIO q a C T L  
c o n p e ~ e ~ ~ o f i  o 6 n a c ~ u  a 6 ~ 1 n u u u .  nnoruanw @ u p ~ ~ o ~ o - n e ~ ~ ~ o i i  u nenn~oii  
3 0 H  H a  J I e n H M K e  B 3 T O  B p e M R ,  no -BNAMMOMY,  M a n 0  O T J M Y a n l l C b  OT  C O B p e M e H -  
H ~ I X ,  H O  pacnonaranwcb ~ T M  3011b1 ~ H ~ ~ M T ~ J ~ I I O  H n x e  no n e n H M K y .  

O q e B P f f i H 0 ,  I-la K a p O B b I X  J l e A l l U K a X ,  I l e  U M e Z O 4 M X  B I I a C T O R U e e  B P 2 M R  

I c p w p l l o ~ o r o  n u T a H u n ,  @ n p l ~ o ~ o - n e n n ~ a n  M n e n n H a R  3011b1 B C p a B H M T e n b H o  
H e A a J I e K O M  I lpOUIJIOhl  T a K X e  C M e U a J l M C b  BHM3 n 0  CpaBMeHMlO C C O B p e M e H -  
H b l M  MX ~ O J l O X e I l M e M ,  M B T b l n O B b I X  Y a C T R X  K 2 P O B  M M e n M C b  XOPOUIO p a 3 B H -  
T b I e  @ U ~ H O B ~ I ~  6accefi~b1, X a p a K T e p H b l e  A n H  ~ e n n o k  (PUPHOBOR 3 0 H b I .  

I ~ P R M M M  y ~ a 3 a ~ u e ~  I r a   TO R B n R e T c n  TO,  TO H a  n e n l l u I < e  A ~ c l o K a ,  H e  UMCIO- 
u e M  B I r a c T o R q e e  B p e M n  ~ennoi i  (PUPHOBOR ~ O H ~ I ,  B O ~ J I ~ C T N  a 6 n ~ u 1 . 1 ~  nen 
COCTOMT T a K  xe ,  K a K  ki H a  JICAHMKe MTAH, M3 Y e p e n y l O I l l M X C R  6 e n b l x  M rony- 
AIAX c n o e B  c npeo6nana11ue~ n e p s b l x .  

Ha npMCKJlOHOBbIX J I e n I l N K a X  n o n o b s b r e  N 3 M e H e H N R  B X a p a K T e p e  J l bAO-  
0 6 p a 3 o ~ a ~ u n ,  n o - B U f l M M O M y ,  H e  MMeJIM M e C T a .  n e p e x 0 ~  O T  @ M P H O B O - J I ~ A R H O ~  
3 o ~ b 1  K ~ e n n o i i  @up~onoii ,  C B R ~ ~ H H L I A  c y B e . m q e H u e M  c H e r o H a l < o n n e H m  n 
r o n o R o r o  n p n p o c T a  @ n p ~ a ,  n o n x e l l  6b1n 6 b 1  c o n p o B o x n a T b c R  nu60 nou-h- 
s M 0 M  nOBepXHOCTl f  J e A H U K a  B o b n a c ~ u  n U T a H M H ,  nu60 yCMneHMi?M OTTOKil 
nbna B o 6 n a c ~ b  a6nsruuir M ,  I < a K  C n e n c T B U e  3~01-0, n p o n B m K e H M e M  n e n H u K a  
B l l e p e A .  O ~ H ~ K O  nOf i%eM nOBepXHOCTM npMCKJ lOHOBOT0  J e A H M K a  n p M B e J e T  
K TOMY, q T O  O H a  B b l f i n e ~  M3 B ~ T P O B O ~ ~  TeHM U O K a X e T C R  B 3 0 H e  B e T P O B O r O  
C H O C a  C l l e r a  (CM. rJl. I I I ) ,  r (T0  Xe K a C a e T C R  nPOABWlKeI lMR nPMCKnOHOBblX  

J l e n H M K O B  B n p O I U J l O M  B n e p e n  no C p a B H e H M I O  C C O B P e M e A H b l M  MX n O J l O X e H M e M ,  
T O  C n e A O B  T a K O B O r O  MbI  H e  l i a 6 n r o ~ a e ~ ,  3a MCKJllOqeHMeM A p e B I l U X  M O p e H  y 
KOHUOB J l eAHkfKa  E. ~ C M H C K O ~ O  n ~ P M C K ~ O H O B O ~ ~  q a C T M  J l e A H M K a  MTAH, pac- 
I l O f l O X e H H b l X  R 60-80 M O T  C O B p e M e H H O r O  K p a R  J l enHMKa.  



@ I . I P H M ~ B ~ M N  CnOMCTOCTb e 4 e  60nbue n O A q e p K M B a e T C R  H e P a B H O M e P H b I M  3a- 
n o n l l e H M e M  nop c H e r a  ( Q u p ~ a )  n b n o M ,  0 6 p a 3 y 1 0 u n ~ c ~  n p H  s a ~ e p 3 a ~ ~ u  3a 
C q e T  3 U M H e T O  3 a n a C a  XOJIOAa ~ H @ ~ f i b ~ p y K I u l e h ~ R  X U A K O ~ ~  BOHbl .  ~ P O C ~ O ~ ~ K M  
M JlMH3bI M H ( ~ ) M ~ ~ T P ~ ~ M O H H O ~ O  J l b A a  B @ M ~ H O B ~ I X  6accef i~ax JleAHMKOB MMeIOT 
T o n 4 M l l y  O T  A 0 n e i i  A 0  AeCRTKOB C a H T N M e T P O B  (CM. PMC. 89). BHYTPN 3TM.X 

n p O C J I O e K  ll J M H 3  M O X H O  H a 6 n l o ~ a ~ b  60nee TOHKYIO CJIOMCTOCTb, I IOAqePKM-  
B a e M y I O  p a 3 J I M q H b I M  C O A e p X a H M e M  B03AYLLIHblX B K J I I O ~ ~ H N ~ .   OH^ RBJIfle 'rCR 
p e 3 y J l b T a T O M  npe>t<Hefi H€!QnllOpOAHOCTM C H e r a  M $ M p l r a  M H e O n H O K p a T H O r O  
I l a c n a u s a H M R  ~ ~ @ ~ n b ~ p a u r r o ~ ~ o m  nbna npw s a ~ e p s a r f ~ m  H O B ~ I X  n o p u u i ' i  
u o a 1 9 .  

Q M ~ H O B ~ I ~  n nennmie npocnoii~w o 6 u e ~ ~ ~ n l o r c n  ronnwme cnos. r p a -  
HMIIbI M e l K n Y  n 0 C n e A H U M I l  Hpe&CTaBJ IRIOT co6oii 3 a r p R 3 H e H l l b l e  M M H e p a J I b -  
HblMM U O P ~ a H M Y e C I < U M I I  qaCTMUaM1.I  ~ ~ o c J I o ~ ~ K u  @#pHs M n U  J l b A a ,  R B n R l O U M e -  
C5l n J3eXHMMM I lOBePXHOCTRMn ~ ~ S I R U M U  (CM. PUC.  89). ~ ~ O C J ~ O ~ I < U  3TI i ,  l<aI< 
n p a B M J I 0 ,  BOJlHMCTbIe - I I o r p e 6 e H ~ b l e  B O n H b I  n J I a B J e H U R  M Y a U M  T a R H M R .  
B H ~ T ~ M  r O A U q H b l X  CJlOeB M O X J l O  T a K K e  H a 6 J I l o ~ a ~ b  3 a r P R 3 H e H H b l e  I I p o c J I o f i -  
I < M ,  0 6 p a 3 y 1 0 u l ~ e ~ f l  B p e 3 y J l b T a T e  OTJ IOXeHMR H a  I lOBePXHOCTM J I e A H l l K a  BO 
B P e M R  ~ e ~ e J I e h  B M e C T e  CO C J f e r O M  YaCTMU, MXOB M J I M I ~ J ~ ~ ~ H H K O B ,  nbIJ lM 11 
naXe MeJIKHX K a ~ H e f i .  H ~ O ~ X O A M M ~ I M  I I P M 3 H a K O M  AJIR Bb lAeJ l eHMR r p a H M U  
rOAkiqHbIX  CJIOeB H a  y p a J I b C I < l i X  J I e A H N K a X  R B J ~ R ~ T C R  H a J I 4 I I M e  B 3 a T P R 3 H e H J J b l X  
n p o c n o h ~ t a x  OCTaTI<OB H a C e K O M b l X ,  B OCHOBHOM K O M a P O B .  

B @ u p ~ o ~ o - n e n ~ ~ o f i  M O C O ~ ~ H H O  B n e n ~ ~ o f i  301fa.u r o n l w t c h r e  c n o l j  pas- 
~ P ~ H M Y U B ~ I O T C R  M e l l e e  YeTKO, I I eM B ~ e n J I 0 f i  @ U ~ H O B O ~ ~  3 0 I I e .   TO O ~ % S I C I ~ R ~ T -  

CR T ~ M ,   TO M l i H e p a n b H b l e  13 o p r a H u q e c K u e  q a c T l i q L r  xopouo ~ ~ A ~ P ~ < M B ~ I O T C R  
H a  1 1 o B e P x H o c T M  ~ a l o u e x - o  ( P u P H ~ ,  e c m  x e  B npouecce a 6 n ~ s u u  H a  nosepx- 
HOCTb  BblXOAMT nen, OHM M O r Y T  6 b l ~ b  CMblTb l  T a n b l M M  M AOXAeBb1MI.I  BOAaMbf .  

E C ~ M  ocanowoe n p o ~ i c x o x ~ e ~ u e  CJIOMCTOCTM @ M p H a  H e  s b 1 3 b l ~ a e ~  COM- 
H e ~ M f i ,  T O  no B O n p O C y  0 r e l l e 3 M C e  T e K C T Y P  J b A a  y m R U M O J l 0 r O B  H e T  e n M H Q r 0  
M H e H I l n .   TO HaXOAMT O T P a X e H M e  B p a 3 n M Y U M  TePMMHOB,  I I P H M e f l R e M b l X  
pa3J lM. IHbIMl i  MCCJIeAOBaTeJIRMM AJlR 0 6 0 3 ~ a ~ e ~ l ~ l R  3 n e M e l l T O B  TCKCTYPLI: 
<<CJION>>, <<17JIaCTbl>, <<DOJIOCLI>>, <<neHTbI>>,  <<XMJlbl>>. MOXHO C O I ' J I ~ C M T ~ C R  C 
n p e A n o x e H l r e M  C. B. K a n e c ~ ~ ~ t a  p a 3 n ~ q a ~ b  n e p B u w b r e  T e K c T y p L l  n h n a ,  
y I l a C J r e A 0 ~ a H H b l e  O T  @13p t l a  ( ~ ~ ~ B N P H ~ R  ~ O ~ O C ~ ~ T O C T ~ ) ,  M B T O P M 4 H b l e ,  B 0 3 -  
I w K a r o u i u e  B p e 3 y n b ~ a ~ e  A B l I x e H u R  n b n a  l i e s a ~ u c u ~ o  OT CJIOHCTOCTH @ ~ i p ~ i a  
( B T O P M Y ~ ~ ~ R  I I o J I o c ~ ~ T o c T ~ )  (1341. T ~ K  K a K  n e p B M q H a R  llOJlOClraTOCTb n b A a  
no K a n e c 1 1 ~ ~ y  e c T b  y H a c n e A o B a H l l a s i  c n o u c T o c T b  Q M P I I O B O ~ ~  TOJILUM, 1le-r OCO- 

60k H y X A b I  n p M M e l l F i T b  n n R  ee o603~a.1erlurr < < H e k ~ p a J T b H b l e > >  ~ e p M M H b 1 ,  donee 
u e ~ ' l e ~ 0 0 6 p a 3 ~ 0  n 0 A Y e p K H y T b  r e H e 3 M C  T e K C T Y P ,  Y ~ O T P ~ ~ U B  T ~ P M U H  'XCJIOI~C- 
TOCTb>>. H e f i ~ p a n b ~ b l e  Xe T e p M l l H b I  <<JIeHTOqllOCTb>> MJIM < ~ O J I O C ~ ~ T O C T ~ >  
Y M e c ~ ~ b r  B TOM cnyqae, ecnu y M c c n e A o B a T e n n  H e  cnoxwnocb 0 ~ o ~ s a ~ e J I b ~ O e  
cyxnesne o n p o w c x o x n e H u M  T ~ K C T Y P .  

nepsble M c c n e a o B a T e n l . 1  y p a n b c K u x  n e a H u K o B  A. H. A n e m l < o s  w 
C: r. E o ~ ,  a B n O C J e n C T B I l M  n. f i. A o n r y U u ~  ki A. 0. I ( e M M e p l l x  o6pauann 
B H M M ~ H u ~  H a  CJlOHCTOe C T P O e H W e  J l b a a .  A. H. A J E L U K O B ,  O T M e Y a A  CJIOMC- 
T O C T b  J b n a  J I enHMKOB x p e 6 ~ a  C a 6 n ~ ,  C B R 3 b I B a e T  ee C r O A M Y H t l M  HaKOI l J I e -  
I f l r e M  C H e r a  [8-111. C. r. 50s B OnMCaHMM J e A H M K Q B  p a h o ~ a  r O p b 1  Hapon~oi i  
~ O B O P U T  0 ~ O A O B O R  CJIOWCTOCTIi MJIM n O n O C q a T O C T M  J l b A a ,  n p M M e H R R  o6a 3T11 
T ~ ~ M M H ~  K a K  CZIHOHNMbl [38]. fl. A. Aonryruua M A. 0. K ~ M M ~ ~ M X  X a p a K -  
T e P 1 1 3 y ~ 1 ~  n O n O C Y a T O C T b  nOBePXl lOCTM JleAtIMKOB K a K  n p O R B J I e H U e  CnOMC- 

TOCTU J I b A a  [104--1061. C ~ A R  no n p ~ ~ ~ e t l ~ s u e i i c ~  T e p M u H o n o r u a ,  nepsuwoe 
0 C a . Q O q H o e  n p o M c x o x A e H l l e  T e K C T Y P  H e  Bb13blBaJlO C O M H ~ I ~ N ~ ~  Y I I epeqMCJIeH-  

H b I x  wccne~osa~enefi. 
C J I O M C T O C T ~  n b A a  I l a  y p a J l b C I < M X  J l eAHMKaX B b I p a X e H a  B e C b M a  l I e T K 0  l I  

n o n s e p l c u s a e ~ c ~  H a  r p a H u u a x  c n o e B  ~ o ~ u e ~ ~ p a u n e f i  ~ e n ~ o s e ~ a ,  H ~ ~ O J I ~ L L I H X  
O ~ J I O M K O B  M p a 3 f i M 4 H b l X  OPraHM' l eCI<MX n p ~ ~ e c e f i  ( J I M C T O ~ K M  I < ~ ~ ~ M K O B O ~ ~  

6epesb1 M M B ~ I ,  KycO'IKki  MXOB M J ~ M u ~ ~ ~ ~ ~ H M K o B ,  H ~ C ~ K O M ~ I ~ ) .  M M ~ H H O  3TM 38- 
r P R 3 H e H ~ b l e  ~ P O C J I O ~ ~ K M  C 0 3 A a I O T  0 6 ~ l M i i  @OH CJOMCTOCTM (PUC.  92), a B 



MeCTaX BbIXOAa MX IIa nOBePXIIOCTb JI€!AlIHI<a B pe3yJIbTaTe yCI1.nel l r lOrO TafllIlIn 

~ G ~ ~ ~ Y I O T C R  601)03Ab1 OTMB. TOJIUCII-~~ OTAenbIlbIX CJIOeB AOCTMraeT 3,s-4 At 
( H a  nenHMItax UTAH, O G p y s e ~ a ) .  

A ~ A  B npeAeJIaX CJlOeB HeOAHOpOAeH no COCTaBy. Ha I<apOBbIX JIenHHItaX 
~ a d n r o ~ a e ~ c n  sepenosaHae npocnoeK 6enoro nbna, MyTsoro OT O G B J I U ~  ny- 
3bIPbKOB BO3AyXa, C ~ ~ o c J I o ~ ~ K ~ M I ~  np03parlHOrO JbAa CO 3I.IaYI.ITeJlbI-I0 MeIlb- 
UUM COAePXaHBehl B03AyXa, ~ ~ C U B ~ T H O ~ O  B ~e6onburr lx K y C K a X  M ronybona- 
Tor0 B 3HaYIITeJIbHbIX M a C C a X .  T o n u c i ~ ~ a  6eJ11;lx npOCnOel< MOXeT nOXOAlITb 

fl0 2-3 N, a rony6brx peaKO npeBb1LLIaeT 0,5 M .  O~fleJIbHble Ilp0~JI0filtl.r 

EbIKJlMHI3BaIOTCR no npOCTMpaIlMI0, HO 01111 HlIItOrna H e  nepeCeI<aIOTCR O n H a  
C A ~ ~ I ' o ~ ,  a TaKiKe C 3ar~H3HeHNbIMI.I ~ P O C J I O ~ K ~ M M  - I 'PaHMUaMM CJIOeB. 
M ~ I  M M e e M  3AeCb n0JI~blfi allanor CnOMCTOrO CTpOeHMn ( ~ M P H O B O ~ ~  TOSIII~M. 

~ H @ M ~ ~ T ~ ~ ~ M O H I I ~ I ~  npocJIofi~<M CO B p e M C I I e M  npeBpaUaIOTCH B np03pa~ll1>1fi 

ronyGofi nen, a 143 Q N ~ H ~  B npouecce nepe1cprrc~ann1~3aum 06pa3ye~cn  6e- 
nbrk nen, dora~b12 BO3AyXOM. 

Ha nprTcKnononbIx nenljrrreax nen donee orraopones no concp>r<aHuro ~ 0 3 -  

AyXa, MO 3fleCb IIll03parl~blfi .JleA IlepeCJIalIBaeTCn C M Y T H M M  XeJITOBaTWM, 
c o ~ e p > r < a u i . ~ ~  6onbrrroe r<onMsecTno nwnII. T o n w ~ ~ r a  Tex II npyr1.1~ npo- 
CJlOeK - OT CaHTMMeTPOB A0 HeCKOJlbI<CIX ACUMMeTPOB.  Mrrorna BeCb c J I o ~  
( a 0  1 Id) db1Bae~ CnoiI<eIl >I<enTOBaTbIM MYTHblM JIbnOM. ~0JlbUJ0e COnep>l<a- 

HPIe nblJIM BO nbAy 0 6 ' b ~ c ~ ~ e T c n  TeM, YTO B nHTaHI.II? npMCKJIOHOBbIX JICAHH- 
I ~ O B  BenyuyIo ponb MrpaeT ~ e ~ e n e n b ~ f i  ceer, a BO BpeMn ~ e ~ e n e f i  .qacTo 
B M ~  C H ~ ~ O M  n e p e ~ l o c ~ ~ ~ c n  G o n b ~ o e  K O J I M ~ ~ C T B O  nb1n14, c n y s a e ~ o i i  c 
Get( c ysac~r<on. I'ipocnofirta > r < e n ~ o n a ~ o r o  nbna B C T ~ ~ ~ I ~ I O T C R  r r  rra 
l<ap 'AHMItaX, H O  HOBOJIbHO penl<O. 

Xapar{~ep sanerar-IM~ cnoeB nbAa B Tene nenfrarca MOIKHO CXCMaTMLIeCI<M 

JIpCACTaBMTb B BMAe ~ynbfl00dpa3110fi (~1011<~006pa3~0fi) C M H K J I I ? H ~ J ~ I ~ O ~ ~  
CKJaflKII, O T K P M T O ~ ~  B CTOPOHY T ~ I J I O B O ~ ~  rlaCTM JlellNMKa. I(pb1JIbn cl<naAI<u 

nptrMepM0 CoBnanaIoT c BNeWHMM KpaeM o ~ J I ~ c T M  ~ ~ J I ~ L V I I - I .  B H ~ W H ~  3Ta 

cIcnaArca nponsnReTcn B cMcTeMe ~ I ~ O B ~ I C ~ I O W I ? ~  B H M ~  no nenarmy orrrB. 
na~el1Me CJIOeB JIbna B KPbIJIbRX C K J I a A K M  MOlKeT AOCTMraTb 80-go0 (ne~1111- 
KU r p ~ r o p b e ~ a  11041, MrAH ( C M .  pnc. 14), MTY [284]), nocrenellr-lo yMerrb- 



K a p O B b I X  J I e A H I l K a X  ( H a l l p i i ~ e p ,  H a  J I e A H H K a X  A ~ y q u ~ a ,  ~ ~ M C K O ~ O  [284], 
P M x ~ e p a  11041). Ha npUCKJIOHOBbIX J I e A H U K a X ,  M M e l O u l l X  H e 3 H a s I l T e J I b H y I O  
n P O T R X e H H O C T b  B H U 3  no CKJIOHY n p k i  6onbmoR IUMpUHe ,  CnOki  q a C T 0  BbITR-  , 
HYTbI  ~ P R M O J I M H ~ ~ ~ H O  BAOJIb  CKJIOHa,  H e  M M e I o T  npora6a B c p e ~ ~ e k  q a C T M  U 
H e  0 6 p a 3 ~ 1 0 ~  M y J I b A y .  

Ha J I e n H M K a X  C a c M h l h l e ~ p k f q ~ 0 f l  06nac~b10 n l l T a H U R  ( 0 6 p y s e ~ a ,  Y e p l I o -  
B a )  HJIH p a c n o n o x e H I l b I x  B a C N M M e T P U q H b I X  K a p a X  (MI'AH, MTY), M y n b A O -  
0 6 p a 3 ~ a ~  C K J I a A K a  M M e e T  H e n p a B a n b I I y l O  <<KOCO~OKYIO>> (POPMY (CM. PNC.  14, 
15). Ha K p b I J l b n X  M y J I b A b I  M O X H O  M H O r A a  H ~ ~ J I I o A ~ T ~  K p a e B b I e  aHTMKJIkiHaJII l  
(CM. PNC.  95). 

M ~ X ~ H H ~ M  0 6 p a 3 0 ~ a ~ M R  ~ y J I b n 0 0 6 p a 3 ~ 0 f i  C I ~ H ~ ~ J I M H ~ J I ~ H O ~  CKJIaAl<M U 
~ p a ~ c ( P o p ~ a 1 1 M M  ~ O ~ M ~ O H T ~ J I ~ H O ~  O C ~ A O Y H O ~ ~  CJIOllCTOCTM B B e p T M I < a J l b l l y l O  
6 y n e ~  P a C C M O T p e H  H M X e .  

B ~ o p u s ~ b r e  T e K C T Y P b I ,  I I p e A C T a B J I e H H b I e  K O H X e J I R U N O H H b l M U  XNJIaM1.I  U 
TeKTOHNrleCKMhlI l  IIOJIOCaMM, C e K Y q M M U  I I e p B M r l H y I o  CJIOMCTOCTb, B C T P e q a l O T C R  
nOrITN MCI<J I lO~MTeJ IbHO H a  I<aPOBbIX J l e Z H I l l < a X  I < a K  60~1ee nOABMXlIb IX .  
Pi3 IlPUCKJIOHOBbIX J I eAHNKOB TOJIbKO H a  E. YCMHCKOM M H a  ~ ~ M C I ~ J I O ~ I O B O R  
q a C T N  J I e n I i M K a  MrAH M b l  H ~ ~ J I I o A ~ J I N  KOH)l<eJIRUNOHHbIe  X N J I b I .  

)KMJIb1 0 6 p a 3 ~ 1 0 ~ ~ ~  n p l l  3 a M e p 3 a H U M  BOAbl  B T p e U M H a X .  T o n u u ~ a  IIX 
O ~ ~ I ~ H O  K o J I ~ ~ J I ~ T c R  OT 1-2 A 0  20-30 CM, HO I l H O r A a  M O X e T  n p e B b I l l l a T b  1 At 
( ~ a  J I e A H N K e  6. YCUHCKOM) . C J I o X e H b 1  X<HJlbI npM3MaTMseCl<M-3epHI1CTbIM 
KOH>KeJlRUMOHHblM J IbAOM C O P U ~ H T N P O B K O ~ ~  no H O p M a J I H  I< nJIOCItOCTM CTeHOK, 
T. e. B H a n p a B n e H M M  p o c T a  K p m ~ a n n o s .  O P M ~ H T M P O B K ~  n o A s e p l c I l s a e T c a  
T P Y ~ Y ~ T ~ I M M  B03AYUIHblMM BKJIIO~f?HHRMN. B c p e ~ ~ e f i  nJIOCKOCTM XMJIb I ,  r A e  
B C T p e Y a l O T C R  KpMCTaJIJIbI ,  P O C U I l l e  H a B C T p e q y  OAMH A P Y r O M Y ,  q e T I < O  n p O C J I e -  
> I < u s a e T c R  n p R ~ 0 J I t 1 ~ e f i ~ b l f i  won. n a ~ e ~ ~ e  x c m  B e p T u I i a n b l I o e  w n u  I ~ P Y T O  
H a K J I O H e H l l O e ,  I I p O C T U p a F I I l e  - B COOTBeTCTBHM C n p o c ~ k i p a ~ k i e h l -  T p e U I l H ,  
no KOTOPbIM XMJIbI  3 a I < J I a A b l B a l O T C R  (CM. r J I .  I ) ,  a y KOHUOB JIeAHMKOB- 
C ITpOBMCaHMeM B l l U 3  no J I eAHMKy,  noao6110 IIpOBMCaHMlO OrMB ( C M .  PUC.  14).  
Ha~6onbruee  K o n M q e c T B o  X M J I  I I ~ ~ J I I O A ~ ~ T C ~  H a  J I ~ A H M K ~ X  MTAH, O6pyse- 
B a ,  MTY. B K O ~ I U ~ B O ~ ~  I IaCTIl  5I3bII<a  JIeiIIlMl<a UTAH B T O p M ~ I i l b l e  X M J I b I t b l e  

TeKCTYPLI  A a > l t e  n p e o 6 n a ~ a l o ~  H a &  I l epBI l l IHbIMI l  CJIQMCTbIMM. 
T ~ K T O I ~ M Z ~ ~ C I < M ~  nonocbr O ~ P ~ ~ Y I O T C R  n0 IIJIOCKOCTRM C ~ P O C O B  M I l a A B I l r O B .  

B n p M A 0 H H b I X  CJIOnX J I eAHI lKOB no nJIOCKOCTnM H a A B M r O B  IIPOMCXOAtIT I IOA'beM 
A O H I ~ O ~ ~  M O P e H b I  I4 (POPMUP)'~OTCR 3 a T P R 3 H e H H L I e  TeKTOHMqeCKMe IIOJIOCLI. 
H ~ ~ O C ~ ~ A C T B ~ H H O  kix Mo>t<l lo  ~ a 6 J I l o ~ a ~ b  B C T e H K a X  r p o T a  n O A  C B O ~ O A H O ~ ~  

9 T  ~ O B C P X H O C T B O ~ ~  M O p e H b I  K O H U ~ B O ~ ~  q a C T b 1 O  J I e A H N l < a  06pysesa H a  BbICo-  
're A 0  1 M H a A  PYCJIOM I lOAJIeAHOrO P y q b R .  3~ki nOJIOCbl  T O J I ~ M H O ~ ~  A 0  30- 
40 CM C J I O X e H b I  ue61ruc~ofi 6 p e ~ s ~ e f i  C J I eARHbIM U e M e I l T O M  M 3 a J I e r a l O T  
n p u h i e p H o  napannenmo noxcy n e A H x K a  B T o n u e  n p o s p a q ~ o r o ,  I I e  conepxca- 
Iuero B O ~ ~ ~ L L I H ~ I X  B I < J I O ~ ~ H M ~  n b n a .  C o ~ e p x a u u e c ~  B 6percsnn n n o c l < I I e  
O ~ . J I O M K M  O p I l e H T I l p O B a I < b I  B IIJIOCKOCTM nOJIOC. 

B. 6 .  K ~ W N A X U  n p U  M3YqeHMM CTPYKTYPbI  o 6 p a 3 u o ~  J I b A a ,  B3RTbIX  M3 no- 
B ~ P X I I O C T H ~ I X  rOPM3OHTOB R 3 b I K a  J I eAHMKa MrAH no I I p O A O J I b H O M y  np0@llJI10, 
0 6 ~ a p y x ~ n  c n e ~ y r o q u i i  X a p a K T e p  M3MeMeHMR p a 3 M e p O B  KpI lCTaJ I J IOB B11113 
no J I e A H N K y :  B ~ e p x l l e f i  T p e T M  R 3 b I K a  H a  I I P O T R X e H M U  300 M I I O n e p e . l H l l K  

KpHCTaJ I J IOB ~ 0 3 p a c ~ a e ~  OT 1-4 M M  (PMC. 93, a)  A 0  25-50 MM (PMC. 93,6); 
B K O H ~ ~ B O ~ ~  rIaCTW J I e n I l N K a  IIORBJlRIOTCR n p o c J I 0 f i ~ k i  T O J I U H H O ~ ~  1-2 CM 113- 
h f e n b r I e H I l o r o  nr,Aa c n o n e p e q H u K o M  K p M c T a n n o B  1-5 MM ( P M C .  9 3 , ~ ) .  kI3- 
M e J I b q e H M e  K p H C T a J I J O B  .7bAa ,  n o - B M A H M O M y ,  c B n 3 a H O  C AMCJIOKaUI1OIIl1bIhl 

M ~ T ~ M O P @ U ~ M O M  no nJIOCKOCTRM C ~ ~ O C O B  HJIIf I l a n B N r O B .  
Apyrofi B I ~ A  TeKTOIIMLIeCI<~IX nonoc ~ a 6 ~ 1 1 o n a n c ~  H a  I c o s u e ~ o i i  s acm nen- 

HMKa M a p l c o ~ a .  3necb B C T e H K e  I lpOMOMHbl  AOBOJIbHO YeTKO B b l A e J I n e T C R  K p y -  
T O  1 1 a 1 < J I o ~ e ~ H b l f i  KJIMll, C J O X ~ H I ~ L I ~ ~  CMJIbllO 3 a ~ p S I 3 l I e F I H b I M  C J I a H U e B a T b I M  
JIbAOM (CM. PNC.  95). ~ ~ ~ O M C X O X A ~ H N ~  e r O  M O X H O  ~ ~ ' L R C I I I I T ~  A ~ o ~ J I ~ H H ~ M  
n b n a  ]<a I tO l4TaKTe  <<XkiBOrO>> J I e A H H l < O B o r o  R 3 L l l < a  C <<MePTBbIM>> J lbAOM, CJIEI- 
r a ~ o q n ~  nnpo K o l l e s H o M o p e H l I o r o  uana .  





Pwc. 94. H r l a r p a ~ m ~  c\l=rnesrIa pceK nonepemtblx c~napor? tla 
,leaanlct! MTAH 

Kar< BMAHO M3 PUCYHKB, H a  J I eAHMKe MrAH ~ a l l 6 0 J I b U . I ~ e  CKOpOCTU I r a -  
6 . 1 l o ~ a l o ~ c n  B ocenoii 3 o ~ e  n 3 ~ 1 ~ a  B B e p x ~ e f i  w c p e ~ ~ e f i  ero sacmx .  OHII 
3 H a q H T e J I b H b I  T a K X e  Y C C B e P H O r O  K p a n  J IeAHMKa,  r A e  n O A  K P Y T O ~ ~  C T ~ H I < O ~  
R a p a  n p o w c x o n t r T  H a K o n n e r I n e  a ~ p ~ i a ,  u c u n w o  y M e l I b r u a l o T c R  K I O X H O M ~  
K p a l o .  Bexa, y C T a H O B J l e H H a R  B a B r Y C T e  1962 r. B L I , e ~ ~ p a J I b ~ o f i  ' I aCTU @Mp-  
H O B O r 0  Gacceii~~a, C M e C T M J l a C b  3a r O f i  H a  5,2 M  BHM3 n 0  YKJIOHY nOBepXHOCTM 
( 5  .M B ITPOeKUMM H a  r O P M 3 0 I I T a J l b H Y i O  ~ J ~ O C K O C T ~ ) .  Ha C T B O p e  / B n p e A e n a X  
TOqIIOCTM U 3 M e p e H H R  (0,2 M l 2 0 d )  A B M X e H M e  A b A a  H e  0 6 ~ a p y ~ e ~ 0 ,  C J l e A O B a -  
T e J l b H O ,  H M X e  C T B O P a  // CKOPOCTM A B U X e H M f f  J I b A a  p e 3 K O  y 6 b l n a l o ~  I< l t O H 4 y  
nen r ru~a .  

Ha J l e A H w K e  O G p y q e n a  ~ a M 6 0 n b ~ ~ e  CKOPOCTM A B M X e H U H  JlbAa 
(a0 4-5 M / Z O ~ )  OTMe ' I eHbI  H a  KPYTOM <<n6y>> R ~ M K O B O ~ ~  'IBCTM J I eAHMKa.  O H M  
y M e l r b m a I o T c H  nsepx no n e n s l m y ,  no M e p e  B b l n o n a x u B a H u n  ero n o a e p x H o -  
CTIi,  M B 6 J I l i 3 ~  @ H P H O B O ~ ~  JlMHMM COCTaBJIRIOT 3,2-3,5 ~ U / i ? o d .  T a ~ n e  Xe B e -  
Jl119WIlL1 CKOPOCTM A B N X e H U R  J l b A a  ~ a 6 J l f O ~ a J l M ~ b  BAOJIb I O X H O T O  K p a R  J leA-  
I l U K a  11 3HaLIMTe; lbHO MeI Ib IUMe  (OKOJIO 2 M / Z O ~ )  - BAOJIb C e B e P H O r O  
K p a R .  

y ~ e ~ k i q e ~ ~ e  C K O ~ O C T ~ ~ ~  ABUX<eHUR B ~ 3 b l ~ 0 ~ 0 f  q a C T H  J leAHI. IKa 0 6 p y q e ~ n  
E n O n H e  e C T e C T B e H H 0  661no 6 b 1  O ~ % R C H U T ~  YBeJIMYeHMeM I < P Y T U ~ H M  J l O X a ,  
 TO, K a K  ~ Y A T O ,  n o A r n e p x A a e r c n  I l a n n ' I u e h l  n o n e p e m b l x  T p e m u H  H a  nepe- 
ru6e OT nonoron q e ~ ~ p a n b ~ o f i  ' I aCTH J I e A K U K a  K KPYTOMY <<n6y>> [287]. O n ~ a -  
KO 3 T O  H e  n O A T B e p X n a e T C H  A a H H b l M M  3 J l e K T p O 3 O H A H p O B a I l M R  4371. no-BHAH- 
MOMY, Y B e n M q e I I H e  C K O ~ O C T ~ ~ ~  IIPOMCXOAHT TOJ lbKO B n O B e P X l l O C T H b l X  TOPM- 
S O H T a X  n e A I l M K a  0 6 ' b ~ ~ l i R e ~ ~ R  YBeJ IM ' I eHUeM KPYTW3HbI  nOBepXHOCTM f l e a -  

H w K a ,  HO H e  ero noxa.  B l l n u ~ a ~  m y 6 ~ ~ a  n o n e p e w b r x  T p e u t u l j  H e  n p e m -  
l l l a e T  20 M 12841 npti o6ulen T o n u l u H e  n b A a  O K o n o  70 M [37], C n e A o B a T e n b H o ,  

n p O A 0 J l b H O e  p a c T n x < e r i u e  jlbna H M e e T  MeCTO TOJIbKO B B e p X H e M  20-M~TPOBOM 
CJlOe.  Y B ~ J I M ' I ~ H H ~  l i a K J O H a  n O B e p X H O C T l +  B K C H U ~ B O ~  4 a C T M  J l e A H M K a  06- 
yCJlOBJIefI0 ,  OYeBMAllO, M ~ ~ T ~ ~ ~ c N B H o I " ~  a 6 J l f f u u e f i  J l b A a .  



CKOPOCTN A B U X e H U R  J I b A a  B I IpkiCKJlOHOBblX J I eAHMKaX H a  OAMH-ABa  no- 
p n A K a  M e H b m e ,  s e M  B K a P O B b I X  M KaPOBO-AOJIUHHbIX.  no n p e A B a p M T e J l b H b I M  
A a H H b I M  I ' e O A e 3 H q e C K U X  M ~ M ~ ~ ~ H H R ,  r O p U 3 0 H T a J l b H O e  C M e q e H U e  4-fi st 
5-R P e e K  C T B O p a  V I  H a  J I e A H M K e  MrAH ( ~ ~ H C K J I O H O B ~ R  s a C T b ,  CM. put. 14) 
C 1959 no 1963 r. C O C T a B H n O  COOTBeTCTBeHIlO 0,2 M 0,5 N ;  2 - R  p e f i~a  C T B O p 8  
o c T a n a c b  H a  M e c T e  ( y c ~ ~ o e  c o o 6 q e ~ u e  A. r. U B ~ T K O B ~ ) .  

~ ~ U M ~ H H T ~ ~ ~ H O  K Y p a n b C K H M  K a P O B b l M  J I e A H M K a M  A. a. ~ o n r y w k i ~ b ~ h l  
Gbrna npeanoxesa cneny~oqan  c x e M a  A B u x c e H u R .  K a p o ~ b ~ i i  n e A H a K ,  KOTO- 
pb l f i  C X e M a T H Y e C K U  M O X H O  I l p e A C T a B N T b  B B H n e  ~ J I o c K o - B ~ I ~ ~ K J I o ~  JIMH3L1, 

~ I P I I C J I O H ~ H I ~ O ~  n O A  H e K O T O P b I M  Y r J O M  K 3afi~efi  C T e H K e  K a p a ,  npu  Y B e n H Y e -  
HUH H a I ' P y 3 K N  H a  T b I J l O B y I o  s a C T b  38 C 9 e T  'HaKOnJ l eHMR Pi n p k i  yMeHblLIe1 lMl i  
ee B O  @ ~ o H T ~ J I ~ H o ~ ~  q a C T H  B p e 3 y J I b T a T e  a 6 n ~ s w u  nbna C O C K a J I b 3 b l B a e T  n o  
3 a ~ ~ e f i  C T e H K e  K a p a ,  3 a I l p O K M A b I B a R C b  < H a  ce6~>>.  B p e 3 y ~ I b T a T e  C n O H  n b a a  

npuo6pera1o~ HaKJIOH B CTOPOHY 3 a ~ ~ e f i  CTeHKM K a p a ,  y ~ e n u s u ~ a r o q u R c ~  
BIIZ13 no J l eAHMKy [104, 1051. Hanusue nono6~oro <<pOTauHOI+HOrO C l tOJb> t<e -  
HIiR>> K a P O B L l X  J I eAHUKOB n O A T B e p X A e H 0  A e T a J I b H b I M H  uCCJI t?AOBaHHRMH H a  
J l eAHUKe  B e c J I - C ~ a y ~ b p e e ~  B K ) T Y H X ~ ~ M ~  ( H o p ~ e r u ~ )  [350). 

BeepooGpas~oe p a 3 ~ o p a s u ~ a ~ u e  c n o e B  H a s u H a e T c R  y x e  B npenenax 
o6nac~w IlHTaHPiR,  9 T O  C B R 3 a H O  C X a p a K T e p O M  H a K O n J l e I I M R  B e U e C T B a  12871. 
i d a u 6 o n b m a s 1  T o n u m a  o T n a r a r o q u x c n  c n o e B  a u p ~ a  u nbna H ~ ~ J I I O A ~ ~ T C R  
B ~ e p x l l e f i  n O J I O B U H e  o 6 n a c ~ s  I I H T a H U n  li Y M e H b l l I a e T C R  B H H X H ~ ~  ee LIaCTki. 
Ha r p a H u u e  n u T a H u n  cnou B b I K n w H u n a r o T c n .  n o c ~ y n a ~ e n b ~ o e  A B u x e H u e  
H a K a I I J I M B a I O q U X C R  M a C C  @ k i p ~ a  Li . r l bAa  B H N 3  n 0  J leAHMKY C O n P O B O X A a e T C R  
I 7 0 r p y X e H H e M  y T O J l 4 e H H b l X  TbIJ lOBbIX r ~ a c ~ e f i  CJfOeB B my6b J I e A H U K a .  110 
M e p e  H a K O I l J l e H U R  HOBblX CAOeB,  Y r O n  M e X A Y  I IOBepXHOCTbIO J I e A H H K a  U no- 
BePXkIOCTblO P a H e e  O T J I O X e H H O r O  C n O R  6y~e- r  B C e  YBeJ IMsk iBaTbCH,  n p t i s e M  T e M  
6b1c'rpee, s e M  6onbme y ~ o n q e ~ u e  c n o e B  K c T e H K e  K a p a .  T ~ K ,  non IOFHOR 
C T ~ I ~ K O ~  K a p a  J I e A H M K a  OBpyqesa, r A e  T O J I q M H a  C n O R  @ H ~ H O B O ~ O  O C T a T K a  
H a  I I P O T R X e H N N  100 M B 0 3 p a C T a e T  O T  H y J R  A 0  3-4 M, yXe ~ 6 n ~ 3 ~  r P a H W U b 1  
I I U T a H N R  CJIOH nbna H M e I o T  06paT11b1f i  YKJIOH 30" (CM. PHC.  15) n p H  YKJIOHe  
n o B e p x H o c T n  @ u p ~ a  25-30" K ocu n e n l i u K a .  B O C ~ B O R  301ie n e A I 3 u K a  pa3- 
B O P O T  C n O e B  IIPOUCXOAMT 3 H a 9 U T e J l b H O  M e A J l e H H e e .  

~ ~ U H N W  T O K a  B T e J I e  K a p O B O r O  J l e A H U K a  M O X H O  CXeMaTWYeCKM I l p e A C T a -  
B U T b  B B H A e  A Y r  K O H 4 e H T P H r I e C K H X  OKPYJKHOCT~~? ,  B I I e U H I I R  U 3  I<OTOPblX 
c o B n a A a e T  c B o r H y T b l M  n p o A o n b H b l M  n p o a u n e ~  n o x a .  Ecnu n p e n n o n o x u T b ,  
q T 0  J I e A H N K  A B U X e T C R  I t a K  T B e p A O e  TeJ IO ,  T O  y r J l O B b I e  CKOPOCTM A B M X e I l M f i  
n t A a  so ~ c e i i  T o n q e  n e A H u K a  p a B H b r  M e x n y  co6oR u, c n e A o s a T e n b H o ,  nu-  
~ e i i ~ t ~ , ~ e  CKOPOCTU B O ~ P ~ C T ~ I ~ T  c my6s~oi i .  Yron M e x n y  c n o n M u  nbna IT 
H a I l p a B J I e H H R M H  J M H H ~  T O K a  B I IPOflOJIbAOM C e q e H B M  C O X P a H R e T C R  IIOCTORH- 
HLIM, U 0 6 p a ~ ~ b 1 f i  YKJIOH C n O e B  I I p O A O J l X a e T  y B e J I H q P i B a T b C H  B n J I O T b  A 0  KOH- 
U a  J J e A H H K a  [350]. 

E P e a J I b H O M  J l e A H H K e  H ~ ~ J I I O A ~ ~ T C R  Gonee C J I O X H a R  K a p T M H a .  T ~ K ,  H a  
B ~ C J I - C K ~ Y T ~ P ~ ~ H  0 6 p a ~ ~ b I f i  YKJIOH c n o e B  A O C T U r a e T  ~ a ~ 6 0 J I b L l I e r 0  3 1 1 a q e -  

H u n  (40") B cpen~eii  s a c T u  o 6 n a c ~ u  a6nnuuu, a K ~ o r ~ u y  n e n H u K a  B r r o B b  
Y M e H b m a e T c n .  T a ~ o e  ~ b ~ n o n a x u ~ a ~ ~ u e  c n o e B  I l a  K o H u e  n e n H u K a  B n o n H e  
eCTeCTBCHH0,  T a K  K a K  3 A e C b  BbIXOART H a  I l O B e P X H O C T b  my6s~sb1e CJIOkf 
J l b A a ,  K O T O P b I e  UCnbITaJ IU  ~ F i @ @ e p e ~ q t ~ a ~ U I o  C K O ~ O C T ~ ~ ~ ,  B b I 3 B a I l H y I O  T p e -  
H w e M  n e A H u K a  o noxe, u ~ O ~ T O M Y  3 a n e 1 - ~ H ) T  n o w u  napannenmo no- 
x y  [350]. 

K O H U ~ I  n O A a B J I R I O u e r 0  ~ o J I ~ U I M H C T B ~  Y p a J I b C K M X  K a p O B b I X  J I e A H l l K O B  
3 a K P b l T b I  I I J l a u O M  M O p e H b I  KJIM O ~ P ~ I B ~ K ~ T C R  B n p U J I e A H N K O B b l e  03epa, H 
k 1 a 6 ~ 1 1 O n a ~ b  3 a n e r a ~ u e  ~ J I Y ~ U H H L I X  C n O e B  n b A a  H e T  B 0 3 M O X H O C T M .  Ha CBO- 
G O P H ~ I X  Xe OT M O p e H b l  Y s a C T K a X  J I eAHNKOB M O x H O  n P O C n e A B T b  H e n p e p b I B -  
I l o e  y B e n u s e H w e  o 6 p a ~ ~ o r o  H a K n o H a  CJIOeB BHW3 n0 JIeAHMKy,  K O T O P O e  H e  
B C e r A a  M O X H O  O ~ ' ~ R C H M T L  P O T a U H O H H b I M  CKOJIbXf2HWehI. 

C ~ ~ B H H B  X a p a K T e p  3 a J I e r a I I F i R  CJ lOeB  nbna no OCU ~ 2 3 ~ 0 ~ 0 - A O ~ H H H O ~ ~  

Y a C T u  J I eAHMKa MrAH (CM.  pMC. 14) C np0f iO.r lbHLlM ~ ~ O @ H J ~ M  n0Xa JeA- 



i-IMI<a (CN. pMC. 88), JerKo Y ~ ~ A M T ~ C R ,  YTO B BepxI-lefi YaCTM nenHIlKa, BnJIOTb 

.qo cmopa 11, I-larznoH cnoen I< noxy ,  Mnu I< HanpanneHl+to n u a 1 4  T-ol<a ( n p ~ r  
fiOnyWeHMM, qT0 J M I l M M  TOKa CJIeAymT 1.13r~6y J I Q x ~ ) ,  C O X p a H H e T C R  nOCTORi+- 

HIJM IT COCTaBnReT OKOAO 30'. np1.1 POTaUMOHHOM CI<OJIbXE!HMM IIOn  TaKIlXl 

X e  YrJIOM I< Il0BepXHOCTI.I @ I T ~ H O B O ~ O  GaccefiHa JIIlHIlIl TOKa AOJI>r<HI,I BXO- 
.EllTb B nenHIlI<. 

Yron IraKnorra . ~ ~ M I I ~ I I " I  ToKa K noBepxHocTM nenmrta (3 nfo>r<IIo 11aii.r~~ no 
c b o p ~ y n e  

p = arctg 

rae v - r o p ~ 3 0 1 l ~ a n b ~ a ~  cocTasnnloruaR c ~ o p o c ~ e  nsI.r>r<er:Mx nbna; A - trio- 
POCTb aKKyMYJIRUMM (+) M J I M  ~ G A R U I ~ M  (-) JIbAa, Il3MepReMaR no Beprr1.IKa- 
.r l~+;  w - C K O ~ O C T ~  ~~ecKoMne~~cMpoBa1~11orO ar<~yn4ynn11l{eii M.QM a G n ~ u ~ i e l i  

BepTI~IranbrIoro cMemer-rriR nosepxrlocTM (co ~ I I ~ K O M  <cnnmc>>, ecnlt npollcxo- 
JIMT onyc~<a~rr+e) ; a - yron HaKnorla nonepxaocTM nen1 

Y w c n ~ ~ e n b  BblpaXeIlMR IIOA 311aKOM arctg IlpeAC'I ~060fi  BelJTli- 

I<anbHylO COCTaBJRIOUyIO CIZOPOCTM ABMXZeHMR JIbAa. 
B ~ e ~ ~ p a n b r r o i i  YacTrl c ~ l ~ p ~ o n o r o  Gacceiir~a nenrrigl\d ~ 1 1  AH rop~3011- 

TaJIbHaR COCTaBJRIOUaR CKOPOCTM - OKOJIO 5 M / Z O ~ ,  CI<OPOCTb a K K Y M y J I R -  
U M M  - 1-2 M / Z O ~ ;  nPl4hlePI.IO C T a K N M M  X<e Cl<OPOCTRMI+ (1-2 M / Z O ~ )  IIpO- 

IiCXOAIlT onycr<arIr+e noBepx11ocTr.r (]I)I.I~I~OBOI'O Gaccefi~a (CM. p ~ c .  99); yi-OJI 
I.rar<norra nosepxrrocTr1 cocTasnneT 15" ( C M .  pnc. 14), oTIcyna, P-u 19s33". 

C n e ~ o s a ~ e n b r ~ o ,  xapar<Tep saneraIrMn cnoeB nbna B sepxr~eii 11 cpenrjefi 

YacTnx n e ~ r - ~ ~ ~ r t a  UTAH, BnnoTb no CTBopa 11, MO>I<I-IO oGa~cr<urb  poTaUrroFr- 
IIblM CKOJlbXZeHIl€!M JIenHMKa; 3HeCb B03MOX<H0 AeKOTOpOe yBeJII.II-IeIlIle cI<OpO- 
CTeR nnu>rterIun nbna c rnybaaoii. 

I i ~ x e  cTBopa I 1  o b p a ~ ~ b ~ f i  IIaKno n p o n o n x a e ~  y s e n ~ s ~ n a ~ ~ c n ,  
YOTR n p o n o n b ~ ~ b ~ i i  npocl~l~nb n o x a  3 n e u  yfie I I ~  ~ o r ~ ~ y ~ b ~ i i ,  a B L I ~ Y K ~ L I ~ ~  
( n o ~ n e ~ r ~ ~ i i  pwrenb), 1.1 poTarIHorrrIoe c ~ o n b > ~ < e n a e ,  n o - R I ~ A M M O M ~ ,  I I ~  3ax13a- 

TbIBaeT BTY LIaCTb .rl€?AHMI<a. 



Y ~ e n n q e t ~ n e  M a K n o H a  c n o e B  nbna B l l n x ~ e i i  q a c T u  n e n H u K a  MOX<HO 0 6 % -  
R C l l U T b  ABYMR n P M q W l l a M H .  B o - n e p ~ b l ~ ,  B C N n y  p e 3 K O r 3  y M e I l b U I e H H R  CKOpO-  

c ~ e i i  A B n x e I l n n  nbna K KOHUY n e A H u K a ,  r6no~br n a ~ a ~ o q ~ x  B c~oporly T ~ I J I O -  
~ o i i  I I a c T n  n e A H n K a  c n o e B  ABHXYTCR M e n n e l l I l e e  H X  B H Y T P ~ H H M X  ~ a c ~ e i i .  

Bo-BTOP~IX, 60nb~une YrJ Ib I  H a K J I O H a  CJ lOeB  MOI'yT 6 b 1 ~ b  n p k i y p O ' 4 e l l b i  K 
n p O K C M M a J l b I l O M y  ( B H Y T P ~ H I ~ ~ M Y )  KPbI J lY  K P ~ ~ B O ~  ~ I I T H K J I U I I ~ J I ~ H O ~  CKJIa,TKU 
(PMC.  95). M. r. ~ P O C B ~ J I ~ A ,  OThfCYaR W W P O K O e  P a C n P O C T p a H e H M e  K p a e B b I X  
a l l ~ n ~ ~ ~ n ~ a n e f i  ria K y n o n a x  n B ~ I B O A H ~ I X  n e n l I n K a x  3 e ~ n n  Q > p a ~ u a - k i o c u @ a ,  
C B H 3 b I B a e T  NX B 0 3 H U K H O B e H H e  C I I e p N O A a M n  H a C T y n a I l H R  J l eAI lUKOB [go, 911. 
Ha Y p a J I b C K M X  K a p O B b I X  n e n I I H K a X  K p a e B b l e  aI ITkiKJIHIIaJ lM,  no -BMAUMOMY,  WO- 
TYT B 0 3 H W K a T b  M npn  I i e 3 H a Y H T e J I b t l b I X  I l O n B H X K a X  J l e A l l n K a  B p e 3 y J l b T a T e  
e C 0  n O A i l p y X k i B a l I H R  ~ p e ~ ~ e h  ~ o p e ~ i o h ,  P H r e J I e M  UJIH hlaCCMBOM <<MePTBOCOD 
J I b n a .  M ~ e t i 1 f 0  n 0 n n p y X H B a I l H e M  <<XHBOi'O>> J l e n I l H K O B O r O  R 3 b l K a  < tMePTBbIMU 
JIbAOhl  M O X H O  0 6 % ~ ~ 1 1 k i T b  B03HMKHOBeI lMe  ~ I I T H K J I u ~ ~ ~ J I L ~ ~ o ~ ~  CKJIaAKM H a  den- 
l i m e  M a p ~ o s a  (CM. pnc. 95). 

Y ~ e t i b l u e ~ l n e  c ~ o p o c ~ e i i  A B H x e r I n n  n t a a  OT c e p e A n I l b 1  n e n H n K a  K e i O  
K ~ ~ R M  0 6 e c n e s n ~ a e ~  n o x ~ o o 6 p a 3 1 1 o e  113rn6a1ine c n o e B .  T ~ K ,  H a n p a s n e H H e  
O r M B  Y n p a B O r o  K p a R  n e n I l w K a  MrAH xopomo ~ ~ ' ~ R C H R ~ T C R  A M + @ ~ P ~ H ~ H ~ -  
uneh c ~ o p o c ~ e i i  no n o n e p e w o M y  npo@unm (CM. pnc. 14, 94). T ~ K ~ R  nn@@e- 
P e H L l k i a u M R  C K O ~ O C T ~ ~  COBMeCTHO C ~ O K O B ~ I M  CIKaTI ICM Tens J I e A H H K a  n p k i B 0 -  
A N T  K T ~ ~ H C @ O P M ~ L I U U  n e p B P i Y l l 0 h  O C ~ A O Y I ~ O ~ ~  CJIOMCTOCTH B B e p T H K a n b H y l O  
n p O A O J l b H y I 0  nOJlOC'4aTOCTb,  T H n H Y I I y I O  AJIR AOJlIlIIHbIX J l eAl IHKOB C IUHpOl< t IM 
@ H P H O B ~ I M  Gacce f i~ lo~  H y 3 K U M  H3bIKOM. 

B H U X H I I X  Y a C T R X  nPHCKJIOIIOBbIX J leAHMKOB CJIOM J l b A a ,  eCJ I l l  H H e  H M e l O T  

O ~ ~ ~ T H O ~ O  YKJIOHa,  T O  I l e p e A K O  BbIXOfiRT H a  n O B e p X l l O C T b  n O A  3 H a s H T e J l L l I b I M  

y r n o M  K 1 1 e h  - no 20-30 H naxe  no 40" ( n e n ~ ~ n ~  One~nR,  CM. puc. 7, e ) .  
k i ~ o r ~ a  3 T 0  M O X H O  O ~ % R C I I U T ~  yBeJlMYeHki.eM Y r J l a  I I a K J I O I I a  n 0 B e p X H O C T H  
B H U 3  no J l eAHMKy,  K a K  3 T 0  M M e e T  MeCTO I i a  J I eAHMKe O n e l I b e ~ .  MO s a C T 0  MOiK- 
HO 1 l a 6 J I i O A a T b ,  K a K  I l p U  3 H a Y M T e J l b H O M  YKJIOHe ~ O B e P X l l O C T N  J l e A H M K a  B B e p X -  
l r e i i  ero l r a c T H  B cpe~~ je f i  n 1 l n X ~ e i i  ' I a c T R x  cnon nbna s a n e r a r o ~  ropn3011- 
T a J I b I i O  ( J I ~ N C K J I O ~ I O B ~ R  Y a C T b  J I e A I l H K a  MrAH) . ~ O - B H A ~ ~ M O M ~ ,  pOTaUPlOHIiOt :  
C K O J b X e I l M e  C B O ~ C T B ~ H H U  I l e  TOJIbKO K a P O R b l h f ,  HO M I lPHCKJIOl lOBblM J I e n H l I -  
K a M .   TOT B o n p o c  ~ p e 6 y e ~  n a n ~ ~ ~ e i i m e r o  n s y l r e ~ ~ n .  



r n a s a  VII. 

B npenb1,rnymux rnanax 6b1nn paccMoTpelrb1 npoueccbl riaKonnellun cllera 
H oBpa3o~a11u~ nbAa Iia nenlluKax, a 6 n ~ u n ~  nosepxlloc'ru nbna, cljera 11 (Pup- 
Ira, a TaKXe &BUXelll41? M TeMnepaTypHblfi PeXMM JIe,lliMKOB. B 3 T 0 i  rJIaRe 
paCCMaTpMBaeTCR @ o ~ M H ~ o B ~ H H ~  BeUeCTBeIlHOrO Ganarlca JeaHHKOB C HC- 
nonbsonarlueM AallHbIx, npuoeneHllblx B npenb~nyulnx maaax, M H ~ K O T O ~ L I S  

AOnOJlHMTeJlbHbIX AaHHblX 0 BeUeCTBeHHOM Banalice nC!4~lillKOB MTAH, OApy- 
YeBa M Onellbero. 3 ~ o  Aano B O ~ M O X I ~ O C T ~  paccwTaTb H n p o a ~ a . ~ t i 3 u p o ~ a ~ h  
N3MellellWe MaCCbl JIeAHHKOB M OTAeJblIblX Fix ~IacTcfi. f l a ~ ~ b l e  no JleAllllKy 
MrY,  Ile OXBaTbIBamUMe B C W O  6 m n x e ~ ~ o r o  rOAa, JnR AeTaJbllOrO MCCJlenO- 
BaHMR BeUleCTB€!llliOrO 6ana11ca IlahlM He 6blnll ucnonb3o~alrbr. 

c<Y N c T o e 11 a K o n n e 13 u e)> @ N p 11 a. T o n u ~ l l a  roAoBoro cnon @nplra 
onpenennnacb B KOIIUe nepuofia a6nRuuu PYYHLIM GYPOM CMCTeMLI UblKuIia: 
noaepxlioc-rb TanlluR npolllnoro rona y c ~ a ~ l a ~ n u ~ a n a c b  c noslBneIIueM B Kep- 
Ire nepnoro cnon s a r p n 3 1 1 e ~ u ~ .  O6~beMtlblf i~~e~ @ u p ~ a  u s ~ e p ~ n c n  B ruyp@ax 
ueCOBblM CHerOMepOM. B BepXHkiX YaCTRx ( P N ~ H O B O ~ O  Gacceiilra 06bl~110 o6pa- 
~ Y ~ T c R  pnA' TpeUMH, KOTOpble TaKXe MCnOJIb30BaJlMCb Ann M3hlePellMR BeJIM- 
qM1Ibl <(qucToro IlaKonneIiun>>. TOLIKH u s ~ e p e ~ u f i  Irallocunwcb Ira nnaH 
(PMC. 96). OAHOBP€!M~~I~IO C < ~ @ u ~ ~ I o c ' ~ ~ A I K o ~ " ~ > ,  nPOM3BOAMnOCb llaI1eCeHlle Ha 
nna~r @ M P H O B O ~ ~  J IMIIMU. B e n u ~ ~ l l a  <<YMCTO~O ~ a ~ o n n e l ~ n ~ > >  Qlipwa Ira nentlu- 
KaX Ypana BeCbMa CMJlbMO N3MellReTCR BO SpehI~l~U U B npOCTpaHCTBe. T ~ K .  
Ha nenHuKe JITAH 11aw6onbu1asl ~onuluka ronoBoro cnon @uplla 3a nepllon 
HaBnrone~i~ii (1 958-1 963 rr.) oTMeLreHa B cenepo-aananeoii sac-ru nenunrta, 
m e  n p u p o c ~  aupna cocTaanRn OT 1-1,5 M B ron c 1re6naronpun~sbl~11 ycnu- 
B U R M U  nMTaIlNR (1960, 1963 r.) A 0  4-5 M B rOA C 6~1ar0np~RTiIbl~ki yCnOBUn- 
M U  (1962 r .) .  Ha nentiuKe 06py~1eea wau6onee M O U I I ~ I ~  .ronun @np~ra sane- 
r a ~ o ~  y ~ p y ~ o f i  M B ~ I C O K O ~ ~  IO~O-3anan~oi i  cTetiKu ~ a p a  (CM. puc. 96); Ton- 

Wu11a r o ~ o a o r o  cnoR $ u p ~ a  nocTurana a n e c ~  5 M, npuqehl o m  Mano ume-  
Hnnacb OT roAa K rony. n p u  11a~6onbruux alraKreHuRx canbno B ~ ~ ~ C T B ~ I I I - l o r 0  
6anarrca B 1962 r. $ ~ p l j o s a ~  nuIruR B ~ a p o s o - n o n u ~ i ~ o f i  saceru neAHuI<a 
M ~ A H  npO~B~HyJlaCb Ha 100-120 M Bnepen no CpaBHeHMlO C 1960 r., Korna 
CaJIbao MMeJo Manym BeJIHYkiIly; B BepxIlefi N I I U ) ~ < H ~ ~  'faCTnX ~ P U C K J ~ O H O B O ~ ~  
06nac~w neAHUKa @MPHOM 6 b 1 n ~  3aHRTbI nOJIOCb1 ~ I N P M I ~ O R  OT 100 A 0  150 M. 
Y3Kue n0nOCbl @ U P H ~  c0XpaHUJIUCb TaKXe y I O X H O ~ ~  K P O M K U  R ~ ~ I K O B O ~ ~  IIaCTH 
n e n e u ~ a .  Ha nenlrw1ce 06pysena nonoxeeue (Pup~ro~oii J I U H N M  U ~ M ~ I I R ~ T C R  
Gonbme, I I ~ M  Ira nenljli~e MTAH. T ~ K ,  B 1962 r. @uprlosan nulluR Ha nenHIi- 
Ke 0 6 p y s e ~ a  nponenr~ynacb snepen no cpa~~rerrri~o c 1960 r. MecTaMu Go- 
flee, K I ~ M  Ira 200 M. 



PHC. 96. Be,lwvuna a6nxuuw nbaa ( I ) ,  uriwcroro>> Itarton.lenun @up113 (2) (B MA cnoR 
E O J ~ I ) ,  nonoxeHne <l(aCTHqHbfX J I ~ I H W K O B ,  (3) n ~ J I H H H H  PaBvoBecnx~ (4) Ita nenlrwKax 

MrAH (I) H Odpyqeea (11) 
Q - B ronbl c I I ~ I I M ~ I I ~ U I W M W  B ~ I I 1 I ~ I I H ~ M 1 I  canbno seqecTseltltoro 6ana1tca (19GO r.) ;  G - c uan6onb- 

UINMU (1962 r.) 



M 3 M e p e H M e  < < s u c T o r o  I I a K o n n e H m > >  H a  npyrux n e n H u K a x  Ypana H o c w n o  
3 n u s o ~ w ~ e c ~ u i i  xapamep. B T p e u w I l a x  @ M ~ H O B O ~ O  6accefi~a n e n H u K a  MTY 
~ a 6 n l o ~ a n o c b  H a K o n n e H u e  ~ - ~ - M ~ T ~ O B ~ I X  T O ~ U  @ ~ p ~ a  n a H H o r o  rona, I l a  

J I e A H M K e  A B C I ~ K ~  c J I 0 f i  @Fip~a H e  ITpeBbILIIaJI 2,5 M ,  a H a  npMCKJIOHOBbIX J I e n -  
HMKaX O J I ~ H ~ ~ M  &i men sex be^ - 3 M .  

<<q -I C T a R y 6 61 JI b>> Jl b A a C nOBepXHOCTM J I e A l I N K a  O n p e A e J I R e T C R  B OC- 
HOBIIOM ~ e n u q u ~ o f i  c n o R  C T a u B a H u R  n w a .  B e J I M q k i H a  w c n a p e l l ~ ~ - ~ o ~ l n e ~ c a -  
UEIM B o A R t i o r o  napa B n o s e p x I i o c T H o M  r w r p o c K o n u s e c l < o M  cnoe n e n I I u K a  
HPiqTOII<HO Maria M I IpM Bb1YMC.JleHUM B e u e C T B e H H O r O  6ana11ca H e  n p M I i M M a -  
nacb B p a c s e T ,  XOTR ponb ee M o x e T  6 b 1 ~ b  3 1 i a ~ ~ ~ e n b ~ o f i  npu o n p e n e n e H u u  
T e n J I O B O r O  6ana1ica T a R H N R  (CM. M. IV).  Y ~ L I J I ~  B e U e C T B a  C n O B e p X H O C T U  
J l e A H M K a  OCylJJeCTBJIReTCR T a K X e  n y T e M  < < M ~ X ~ H N Y ~ C K O ~  a 6 n ~ u u u > >  n O B e p X -  

HOCTIi,  T .  e. OTAeJIeHMR 3epe I . i  nbna OT 0614eR M a C C b I  B p e 3 y n b T a T e  M O P 0 3 1 1 0 r O  
B b l B e T P M B a H M R ,  ~ 3 6 1 l p a ~ e J I b 1 l 0 r 0  T a R H M R  MJIN B O A H O ~  3 P 0 3 1 I M  M I l epeMeLLIe -  

H l lR  MX BHM3 I I O n  A ~ ~ ~ C T B M ~ M  C M J b I  T R X e C T M  BO B3ReLIleHHOhl  B B O A e  COCTOH- 
HUM MJlN n P O C T O  C K a T b I B a I I U e M .  Macco~oe  I i e I l p e p b I B I l O e  C K a T b I B a H M e  JIe,TR- 
I1blX 3 e p e H  H ~ ~ . J I I o ~ ~ ~ T c R  B OCIIOBHOM B C O n H e ' l H b l e  AHU H a  KPYTbIX J l e A O B b l X  
C K J l O H a X  (6onee 20-30") M M O X e T  COCTaBJ lRTb ,  n0 1laUIMM 1 i a 6 ~ 1 1 o ~ e 1 l n n h 1 ,  

6onee n o n o n a H b I  B e n u s u m 1  A H ~ B H O ~ ~  a 6 n ~ u u u .  Ha donee nonorux c s . - I o l l a x  
< < ~ ~ 0 6 0 ~ t l b l e > >  3 e p H a  n b A a  C M b l B a l o T C R  B O A O ~ ~ .  B 3 0 H . 3  CI<OnJIe l iMR h l O K P O r 0  
@ l f p ~ a  ( ~ o J I o c ~  r ~ ~ p M 1 1 0 f i  10-15 M H M X e  @ M P H O B O ~ ~  J I M I I N M )  I i e n p e p b I B H O  
O ~ P ~ ~ Y I O T C R  @ W P H O B ~ I ~  <<MkiKpOCeJIM>>. n e p e l l 0 ~ M h l b 1 e  HhIM @ ~ I P H O B ~ I ~  3ep- 
H a  n O n a A a l o T  B PYCJIOBbIe  J I e A H N K O B b I e  nOTOKU M ' 4aCTI lqHO BMHOCRTCR 351 
r l p e A e J I b 1  J I eAHMKa,  RBJIRRCb,  T a K M M  o 6 p a 3 0 ~ ,  < < ~ M c T o ~  y 6 b r n b r o > > ,  L l a C T M 9 H 0  
X < e  O T K J I a n b I B a l O T C R  B H M X H ~ ~ ~  4 a C T M  J I eAHMKa.  H a ~ 6 o n e e  3 1 I a q M T e ~ b I ~ b I e  
K o n u q e c T n a  n e p e o T n o x e H H o r o  @ u p ~ a  ~ i a b n l o n a l o ~ c ~  B KOIIU~BOI"I,  n p ~ o 3 e p -  
~ o f i  g a c T u  n e A H M K a  UTAH. Bnonrle n o n n T I I o ,  s ~ o  1 1 a ~ m n e ~ ~ e  n e p e o T n o -  
X e H I i O r O  @ k i p H a  p e 3 K O  y M e l 1 b m a e T  BeJIMYMHy < < ' ~ M c T o ~ ~  ~ B ~ I J I u > >  n b n a  B A a H -  
HOM M e C T e .  T ~ K ,  BeJ INYMHa < < Y N c T o ~ ~  y6b1na>> J I b A a  n p ~ 0 3 e p ~ o k  YaCTM J I e A H H K a  
UTAH 0 6 b r s l i o  B 1,5-3 pasa M e H b r u e  < < L I M C T O ~ ~  y6b1n11>> nbna G n 1 i 3 n e x a u ~ x  
Y q a C T K O B ,  HaXOflRWWXCR B a H a J I O r M Y H b I X  YCJIOBMRX T a R H I I R ,  HO H e  n e p e K p b 1 -  
B a I O U H X C R  I I epeOTJ IO>KeI iHb lM @ M P M O M .  Ha 6 o n b r u e i i  Y a C T l l  3011bl a 6 n ~ u i l ~  
BeJ IMYUHa  <<YMcTo~~  y6b1nw>> J I b A a  0 6 y c n o ~ n e ~ a  B OCHOBHOM T e n J l O B b l M  Ga- 
J a H C O M  n 0 B e p X H O C T M  J I b A a .  ~ P M  3TOhT B e A Y U Y l o  P O J I b  M r p a e T  B p e h l R  O C B O ~ O X -  
A e H N R  nOBePXHOCTM JbAa  OT ClI€!XHOTO n O K P O B a l 0  3 a B N C R U e e  H e n O C p e A C T B e I I -  
HO O T  TOJIUI3I ibI  nOCJIeAI1e rO .  Y L I ~ C T K ~ M  C ~iaM~e~lbl IJ€!f i  T o J I ~ M H o ~ I  CHeX<HOrO 
r lOKp,OBa COOTBeTCTByIOT Y s a C T K H  C H a M 6 0 n b L L l e ~  B ~ J I M Y U H O ~ ~  < < Y I I C T O ~ ~  Y ~ ~ I J N > >  
Jlbna (CM. PMC. 96). ~ P M  BbIYHCJIeHHM 3 ~ 0 f i  BeJIUqMHbI B C n O e  BOAbI Mbl  n p l l -  
HI3MaJIU 06 ' beh iHb l f i  B e C  J I b A a ,  p a B H b I h 1 0 , 8 6  ~ / c M ~ ,  YTO COOTBeTCTByeT  p e 3 y J I b -  
T a T a M  @ ~ K T A Y ~ C K N X  M 3 M e p e H M f i  o d a e ~ ~ i o r o  B e C a  J I b l z a  ( B ~ C O B ~ I M  M ~ T O A O M )  
I i a  my6111le 30-50 cu B u e ~ ~ p a n b ~ l o f i  s a c T u  ~ O H ~ I  a 6 ~ 1 ~ 4 1 1 ~ .  B e n l i q k i ~ l ~ l  

" ~ I E I C T O ~ ~  y 6 b r n 1 i ~  nbna, T a K x e ,  K a K  M < t q u c T o r o  t i a K o n n e H I m >  @ w p l i a ,  v a ~ e -  
11nIOTCH no n J l O U a A U  J I eAHMKa B B e C b M a  UIUPOKMX n p e n e J l a X  M 3 a B M C R T  O T  
pacnpeheneausr c11ero3anaco~ I i a  n e A H n K e .  M a l i c u ~ a n b 1 r a ~  B e n l i s i i n a  <:ski- 
c ~ o f i  y61,1nu>> n n R  n e n H u K a  MTAH, H a n p u M e p ,  c 0 c T a n n n e - r  2000 MM, A n n  
J e A H M K a  O 6 p y s e ~ a  - 2500 f i A 1 ,  a H a  h T a J O C l i e X H b I X  Y Y a C T K a X  R 3 b l K a  JIeAHM- 

K a  MTY - donee 3000 MM. 
< < B H Y T ~ ~ I I H ~ ~  ~ M T ~ I I H ~ > > *  J l e A H M K O B  O n p e A e n R J l O C b  no M e T O -  

Ay, n p e n n o ~ e 1 1 1 1 o ~ y  E. H. U ~ I K N H ~ I M  [317]. M ~ T O A  n. A. ~ ~ M C K O ~ O  [3381 
n p M M e H M T b  l i e  Y A a J I O C b  M 3 - 3 a  OTCYTCTBMR A a M H b l X  0 CKOPOCTH A B U X e l l M R  

J I e n I r u K o B  B npeaenax @ w p 1 1 o ~ o r o  6accef i~a .  
O C H O B O ~ ~  AJIR O l I p e A e J l e H H H  BeJfUYUHbI < < B H y T P e H H e r O  nMTaHMR>> ( l? l Ix?c)  

B B ~ C ~ H H M ~ ~  n e p M O A  ( ~ a f i - M l o H b )  RBIIJI I iCb A a l l l i b I e  T e p M 0 3 0 H A M P O B a H l i R ,  

n p O B O A H M O r 0  IIepeA H a l I a J I O M  T a R H M R .  . 

* T e p ~ u ~  N B I r y T p e H H e e  n U T a H l l e >  hlbl  I I O H n M a e M  B COOTBeTCTBWU C pa6o~oti n. A. Ul)%l- 
CKOrO [338]. 
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me t - TeMnepaTypa ( P u p ~ o ~ o i i  T o n u u ;  x - m y 6 ~ a a  OT nosepxtiocr~l 
a 6 n ~ q ~ u  npoIlrnor0 rona; C - TenJIOeMKOCTb nbna; - 06%eMtlblfi BeC (PUP- 
Ha Ila A ~ H H O ~ ~  my6uae; 6 - TOJImMHa aKTNBHOr0 CJIOR, K P O M e  CAOR,  HaKO-  
nMBlllerOCR B T e K Y u e M  ~ M ~ X ~ T H O M  TOAy. 

3anac  xonona B M O U H ~ I X  Tonuax ( P N P H ~  CocTaBnnn 300-500 @puz, 
a B e n U Y H H a  m w  COOTBeTCTBeHHO 40-60 ( B  CnOe B O A ~ I ) .  B O~paMlfHhlX 

sacmx @ I I P H O B O ~ O  b a ~ ~ e ~ l ~ a ,  me BenuqwHa ccsncToro ItaKonneHm)) (Pwprra 
H e  npeBbIUana 1 M, KOJlMqeCTBO 06pa3o~a~rueroc; l .  M H ( P M ~ ~ T ~ ~ U U O H H O ~ O  
nbAa onpelennnocb H a M N  I - ~ ~ ~ O C ~ ~ A C T B ~ H H ~ I M ~ ~ M  ~ a b n ~ o ~ e ~ ~ n n l u  rro pef i~anf ,  
Ha KOTOPblX @ M K C U P O B ~ J O C ~  nOJIOXeIINe nOBePXIiOCTM I<OHUa a6n~ulf11 

n p o ~ l ~ n o r o  rona. T o n m w ~ a  cnoR ccMononoro)> nbna K KOHUY neTa cocTasnn. 
.qa OT 5 A0 25 CM npM CpenHeM ee 3HaYeHMM 12 CM. 06'be~Hblfi BeC MOJIO- 
AOrO JlbAa, M3MepeHHb1fi BeCOBblM MeTOAOM, PaBHRJICR B CpeAHeM 0,80 2/cx3, 
T. e. m,,,=96 MM. 3 ~ 0  CooTBeTcTByeT BenrirluIle sanaca xonona 800 Q p u .  
T ~ K ~ H  x e  senulrma TennonoToKa 3a nepuon a 6 n ~ u ~ ~  nonylraeTcR npI+ 
CpaBI leHNM p a ~ n p e n e n e ~ ~ h  TeMnePaTypbI nbna B ~ C H O ~  M OCeHbIO B CTaUMO- 
1IapH0fi T ~ ~ M O M ~ T ~ H Y ~ C K O ~  CKBaXMHe Ha n3blKe JIenHUKa. T ~ K E I M  06pa30ir1, 
MOXHO CYMTaTb, YTO B npenenax @ N P H O B O ~ O  6accei i~a  JIeAIlUKOB MrAM M 
OGpyqe~a  BtryTpeItHee nmatiue 3a ~ e c e ~ r ~ e - n e ~ ~ u i i  nepnon cocTasnRe.;. 
70-80 M M  B cnoe B O A ~ I  Hnu B nepecyeTe lla BCKI nnomanb nentima - oKoJra 
20 AM. I ( o n e 6 a ~ ~ ~  ee OT rona K rony IlesenMKw. Benws l i~a  BHyTpeljrIero ntr- 
T a H m  B O C ~ N I I ~ - ~ M M H U ~ ~  nepuon nonI locTb~ onpeAenReTcR snaroconep>Ka- 
H N e M  TOJIUH O M P H ~  B npeAenaX aKTMBHOT0 CJIOR. Bna roco~epxa r~k ie  (PkillllFI 
OnpeneJIRJlOCb H a M M  K a J O P M M e T P M L I e C K M M  MeTOAOM B KOIiUe nepMOAa 'ran. 
H U R  a 0  rny6~11bl 2 M B 1960 r. ki no 10 M B 1962 r. O A H O B ~ ~ M ~ H ~ I O  C O n P C -  
AeneHMeM BnarocoAepxaHm ( P H P I ~ O B O W  T O ~ W H  B Kotiue nepMona T a n s u R  npo- 
BOnNJIMCb l l a 6 ~ 1 1 0 , ~ e ~ M ~  H a &  CKOPOCTblo @MJIb~pa~kiki M ABNXeHMeM Tawloll 

BOAbI. Ansr 3TOr0 Ila nOBePXHOCTM (PMplla paCnblARJC5l ~e~M~lel l0Bblf i  Kpa- 
CMTenb ( M ~ T M A - P O T  MnM MeTUneHOBaR C H H ~ K ~ )  M Yepe3 HeKOTOpOe B p e M R  
nenancn paspes ( P u p ~ o ~ o i i  TonuM. Iibrno ycTaHoBneHo, YTO Tanas Bona 
npM cpent~eii MI-ITeHCMRIIOCTM TaRHMR ABMXeTCR nOqTM RePTMKaJlbHO BIIU3 
co C K O P O C T ~ I O  2-3 CM/MUH. Ha nenmblx npocnoi i~ax  ~ o n u r ~ ~ l o i i  B rjecKonh- 
KO CaHTMMeTPOB BOAa Ha'lMHaeT ABMraTbCR no yKJl@Hy, nOCTenellH0 IIpOCa- 
YwsaRcb yepea nen. Cnoii nbna ~ o n m n ~ o i i  0,5 M H a  m y 6 ~ ~ e  oKono 10 w 
(CM.  PWC. 89) R B n R e T C R  yXe B O n O y n O p O M .  T ~ K M M  0 6 p a 3 0 ~ ,  nocne OKOll -  

'IaHMR TaRHMR BCR rPaBMTaUMOHlIaR BOna  3a KOPOTKOe B p e M R  AOCTMraeT 
Bonoynopa u cTeKaeT no HeMy 3a npenenb1 (PM~IIOROI-o 6acceii1~a B pyc:~o- 
BY10 CeTb JIeAHMKa, B ( P M P H O B O M  IKe 6accei i~e  OCTalleTCn TOJIbKO nAeHOqllan 
BOAa. 

M3 ~ a 6 n .  59 BMAIIO, YTO B KoHue nepwona T a R l r m  BnaroconepxaHIle (Pwp- 
Ila Ha JIeAHUKe MrAH COCTaBJIReT O K O n O  1--2°/0. C ~ ~ A H R R  Tonmwlla CJon 
cTaporo (Pnprta, nexamero tian BonoynopoM, cocTaanneT, no ilauuni IIa- 
b n l o n e ~ w ~ ~ ,  oKono 5 u; npw cpenIteM o61,enjno~ Bece ( P u p ~ a  0,65 z/cJ113 
I%OA03anaC B H e M  COCTaBAReT 3250 M M  B CJIOe BOnbI. OTCIOA~ CnenyeT, qTO 
BHyTpeHHee nNTaHUe B O C ~ I I H ~ - ~ U M ~ I M ~ ~  nePMOA COCTaBnReT 33-65 M M  COTOR 

~ o n b r  Ira nnomanll ( P ~ p ~ o ~ o r o  Gacceiil~a nenrIuKa. C y ~ ~ a p r ~ a n  ~ e n u [ r ~ . r ~ ~ s  
BtiyTperrHero ntlTar1uR p a m a  100-150 JI~M UJIM 25-40 M M  B nepecveTe Ila 

BCIO IIJIOUanb neAMNKa ( B C ~  06 'be~bl  M MaCCbI BblYWCJlellbI A0 ,rltlHMU BOAO- 
pasnena, KoTopaR npOXOANT no ~ ~ N C K ~ O I I O B O ~ ~  YaCTu ne&rrHl<a UTAH). H3 
nenHwKe 0 6 p y ~ e s a  cnoii ( P H ~ H ~  a ~ a s u ~ e n b ~ o  Tonwe (8-10 N), ~ O ~ T O M ~  
BHYTpeHHee IlMTaHMe B O C ~ H H ~ - ~ H M H M ~ ~  nePMOA Ha IlJIOUafiU ( P M ~ H O B O ~ O  6ac- 



I X a p a ~ ~ e p n c r ~ u t a  cnon 

@llplI pblxnblfl llaR K O P O ~ K O A  YnJIOTHCllHRl llil COnlll\C 
TO X e ,  110 B TCHH 

0npt1 MCIICC p w x n ~ i l ,  ogr~opog~~wll 

To x e  

Q I I ~ I I  npomnoro~nuR, yrfnonienlrb~fl, Jrexrrr Ira negnrroii 
KOPKC TonqHtld 5 C& 

nyaupsaran negnlran KopKa 

0np11 npomnoro~~~nA c n p o c n o f t ~ a ~ n  nbga B 1-2 AM, sa- 
neraer cpaay 11og n e ~ ~ t l f l n  ~ o p ~ o f i  

Ctrer coexenwnanmwfi. nnaxwwfl 
Qnplt ~ ~ O T I I I , I # ,  o g ~ i o p o ~ ~ u A  uag negattok KOPOSKOR Ton- 
qaaofi 05-1 CM 

' h p ~  nn0TllIdfl. O ~ I I O ~ O A I I ~ I R  t1aA JlCA~ltflfl K O ~ Y K O ~ ~  T0.l- 
lqn~tofl 0.5-1 CN 

To x e  rtag negn~roll npocnotlnon ~hnqnriofl 10 w 
JIcgni~an np7cnoiiKa T ~ n I q ~ i l l ~ f i  10 CM 

OHPII 011et~b nn0TllIJR trax negnnofl npocnon~ofi ~on~qnrtok 
1 CM 

To x e  nag nrmlcofi npocnon~oA ronIqu~rofl 3 CAI 

Onptr 1cpynrto3ep~iicruU, cepufi npolunoro roga 

O U ~ H  K P Y ~ ~ ~ O ~ ~ P H H C T ~ I ~ ~ .  O ~ ~ I O ~ R I I ~ I ~ ~  

cefi~la JIenliMKa COCTaBnRJIO 50-120 MA, a C y M M a p H a R  B e . l H Y U H a  BlIyTpeli-  
riero nuTaI luH - 110-200 unu  25-50 MM B nepecYeTe lla BCIO nnoma,gb 

nenHuKa. Ha npucKnorlosbrx nenl-ru~ax O n e ~ i b e ~  u Mensexcbe~ cnoii ( l ~ i i p -  

H a  O ~ ~ I Y I I O  Ile3HaqNTeneII, a B OTAeJlbIlble rOAbI ~ 0 0 6 u e  OTCYTCTBYeT. OCI-IOB- 
Ilym YaCTL BHyTpel-IIierO n U T a H H n  Ilpl4CKJlOllOBblX nen1iUKOB C O C T a B J R e T  Be- 
C e H H e e  nbnoo6pa30~al-1ue, T a K  KaI; JlenHNKN 3TOTO Tuna C O A ~ P ) ~ < ~ T  66~1bLUlil"i 
3anaC X O J O A a ,  Y e M  K a p O B b I e  14 KapOBO-nOJlHHHbIe, YTO n0nTBep)KAaeTCR H e -  
JIOCpenCTBeHHLIMH U3MePeHMRMM TeMnepaTypLI ~ O B ~ ~ X ~ I O C T H O ~ " ~  TOnUM fie&- 
H M K a  One~lbero sec~loii. G o n ~ u o i i  aanac  xonona B npncKnoHosblx nen1114~ax 
O ~ ~ R C H R ~ T C R  TeM, CITO 3lla9UTeJIbHaR YaCTb CIleI'a OTKJIailbIBZleTCfl Ha IIMS 

npM n o 3 e ~ ~ a x  B 11au6onee xononme nepaonbr B U M M .  3 a n a c  xonona 113 
cnod oTnoxeHHoro criera qacTwHo npor.ruKaeT B donee r n y 6 0 ~ ~ e  cnow 
BCdefiCTBMe K O I I A Y K T H B H O ~ ~  T e n ~ O ~ P O B O A H O C T U .  B CBR31.1 C 3TIlh.I TOJlU111113 

Mononoro nbna, oGpa3ymmeroc~ non @ u p l r o ~  nentruica One~bero ,  B BeccrI- 
He-.le~li~fi IlepMOA COCTaBJIReT B CpeAHeM 200-250 JUM MJlH 160-200 MM 
B cnoe BOALI Ha rrnoqanu @ip~ionoro 6acceiirla. T ~ K  K a K  nnoulanb @up~onoro  
6accef111a ria n p n c ~ n o ~ o ~ b ~ x  nentruKax B p a s ~ b ~ e  ronbl u a ~ e ~ ~ e ~ c ~  OT FlynR 

A0 BenHsMlIbI, ~ ~ B H O G  nJlOI4alI.M AeAHUKa,  TO COOTBeTCTBeH110 M3MeIiReTCR I4 
POnb ~ < B H y T p e H I I e r O  nUTaIIl45?>> B 6ana11ce 3TUX JIeAIlMKOB. 

K A P Y ~ N M  HCT09fIUKaM nNTaHMR OTllOCnTCR <<YMCTOe IiaI<O~JIelIMe>> @up-  
Ila u sah!epsrrreii B O A ~ I  B Tpequliax, Kononuax u nenlIuKonbrx cTalcarIax. 
31<aqu~enb1<bre MaccbI cliera I<aKannusaloTcu a ~ ~ o i i  TonbKo B O e p r ~ ~ p y n n a x .  
Ha nenrluKe UTAH, IfanpuMep, C y M ~ a p ~ b r i i  0 6 ' b e ~  cllera B 6eprupy1lnas 

AOCTMraeT 10 000 M3, YTO COOTBeTCTBYeT M a C C e  4000-5000 T. B CBR3ll C Tehf, 
YTO 3a neTo c ~ a u ~ a e ~  ~e MeNee nononwI1bI c~iera,  cKonnsmerocR B Geprrupyrr- 
A m ,  MaKCMMaJIbIlaR BenkiYHlia 3TOrO BMAa nuTallU5l Iia JIenHMKe MrAH IIe 
npesb~rrraeT 2 a n t  B cnoe B O A ~ I  IIa nnoulaAu @ u p ~ o ~ o r o  6accefi~a nnu 0,5 ,vnr 
B cnoe Bonbl Ha nceii n n o q a n u  nenHuKa. B. l<ollue nepuona TaRI.Iun 6 6 n b u a ~  

YaCTb CBeXHX Y3KHX TPeulUH BO JIbAy 6 b 1 ~ a e ~  3aIlOJIlleHa B O A O ~ ~ .  T ~ K ,  Ha J e A -  



H H K e  MrAH npu cpenrieti UlMpMHe 3 T U X  T P e U M Y  0,1 M ,  cpen~efi  my6u~e 
10 M H C Y M ~ ~ ~ P M O ~  AJ lMHe  1 KM 0 6 ' b e ~  BOAbI C O C T a B J l R e T  OKOJIO 1000 n3 
xnu 0,1 MM B cnoe B o n b r  no nnoruanw B c e r o  n e w m a .  K o n l i Y e c ~ ~ o  BOJLI 
B J l e ~ l l U K O B b I X  C T a K a H a X  HMYTOXHO ~ a n b  H COCTaBJXReT n M W b  C O T b I e  n0nlI- 

cnon. 
P e e ~ I I b 1 f i  M e T O A  N 3 M e p e H N R  a6nnuuw nOBepXHOCTM H e  Y q M T b I B a e T  I-reKO- 

'TOpbIX  COCTaBJ IR lOUMX pacxon~oi'i YaCTM B e U l e C T B e H H O r O  6 a n a ~ c a  J IenHMKO3.  
B T p e u u H a x ,  miemulax c ~ o 6 0 n l l b 1 e  CTOKN A n n  T ~ J I o ~  B o n b I ,  T a n m e  c T e r i o l c  
BKAIOYaeTCR B PaCXOAHYIO C T a T b l O .  B e n u ~ u ~ ~ a  CTaMBalIMSI B e p ~ P i ~ a J I b ~ o f i  fie- 
A R H O ~ ~  UJI.1  UPH HOBO^ IIOBePXIlOCTU B T P e U M I I a X  O I < a 3 b l B a e T C R  3 H a Y M T e J I b H O  
M e t l b m e ,  Y e h l  C T a M B a H M e  < < C B O ~ O A I I O ~ > >  n O B e P X I l O C T U  JleAIIFiKa, YTO 0 6 % ~ ~ -  

H R e T C R  YMeHbLLIeHMeM BCeX COCTaBJIRIOUlMX Te I I J IOBOrO danarlca. Banaac 
K O ~ O T K O B O J I H O B O ~  P a n U a U M M  p e 3 K O  YMeHbLI IeH  BCAejXCT'BMe ~ O C T O R H H O ~  38- 

TClIeHHOCTM I lOBePXHOCTM CTeHOK T P e U I i I I  OT  B O ~ ~ ~ ~ ~ C T B M R  I lpRh10f i  C O J I H e s -  
HOG p a n N a U M M ,  n p M  3 T O M  6 a n a ~ c  ~ . J I H ~ ~ H O B O J I H O B O ~ ~  pa ,THaUMH,  OYeBMA110, 
p a n e 1 1  I -~yn~o.  Tenno- M B J I ~ ~ O O ~ M ~ I I  c BOBAYXOM T a K x e  o Y e H b  ocna6~er .  
BBNAY n O g T l l  n O n H O r O  OTCYTCTBMn ABM>KeHMR B 0 3 A y X a .  B e n w  N H ~  C T a M B a -  

HMR CO CTe l lOK Tl)eIUMII,  no H a W M M  H ~ ~ ~ I O A ~ I I M ~ M ,  C O C T a B J I R e T  O T  200 a0 
500 MM. T ~ R H M ~  B e p T M K a J I b H b I X  CTeHOK ( P I I P H ~  M A b A a  B K p a e B b I X  3 a 3 O p a X  
( ~ ~ ~ ~ A K J I I O @ T ~ X )  60nee UHTeHCNBHO, Gnaronap~  , ~ J I U I ~ ~ I O B O J ~ ~ ~ O B O M ~  U3JlY-  

4eHWIO CKaJ I ;  3a n e T O  B C n O e  BOAbI  O H 0  A O C T M r a e T  1000 hlAl M 6onee. C ~ M -  
M a p I l a R  B e n r i Y N l l a  CTaMBaHMR B e p T M K a J I b H b I X  CTClIOK A n n  J l e n a M K a  UTAH 
HC n p e B m I a e T  1-2 M M  B cnoe B O ~ I  H a  nnoutami n e n 1 - i u ~ a .  Tamwe B n p r f -  
AOHHblX  Y a C T R X  JIeAHMKOB, I I eCOMIIeHHO,  M M e e T  MeCTO,  HO BeJ IMqMHa er0 I l p H  
YCJIOBMM, ecnw HMXI-IRR n o B e p x H o c T b  M M e e T  T e M n e p a - r y p y  n n a B n e H u n  n b n n ,  
C O C T a B J I R e T  B C e r O  5 MM B C n O e  BOALI 13391. n p N  n O J C Y e T e  B e ~ e C T B e I ~ H O r O  
G a n a ~ ~ c a  J IenHMKOB MbI  N C n O J I b 3 0 B a J I M  J I M m b  nal lH1;Ic  0 B e n M Y K I l a X  <<YMCTOrO 
l l a K O n J l e H M R > >  ( P H ~ I I ~ ,  B I l y T p e I l H e r O  TIMTaIIMR M <(YMCTOW y6brnm> Jlbna. 011- 
H a K O  O T M e Y e H H b I e  B b l U e  COCTaBJlRIOUlMe Dt?UeCTBeHHOTO 6anarlca B B M n y  I lX  
H e 3 H a ' I M T e J l b H b I X  BeJ IHYUH H a M M  H e  I IP I l I lMMaJ IMCb  B p a C L I e T .  

~ o ~ c ~ I M T ~ I B Z I ~ M ~ I ~  TaKWM C ~ O C O ~ O M  n p N X O A H a S I  I t  P a C X O A 1 4 a n  C0CTaBJ IaK) -  
U M e  B e u e C T B e H H O r O  6 a n a ~ c a  J IeAl IHKOB 3 a B M C R T  O ~ H O B P e M e l l H O  K a K  O T  Me- 
TeOpOJIOrUYeCKMX y c J I 0 ~ M f i  3MMb1, O ~ Y C J ~ O B J I M B ~ I O ~ N X  BeJIMYMIIy M a K C I 3 M a J l b -  
H O ~ O  C H e r o H a K o n n e H u R  H a  n e n H m e ,  T a K  M OT M e T e o p o n o r M r l e c K u x  ycnourlii 
n e T a ,  nnnmoupix H a  c y M M a p a y i o  a 6 n ~ u u i o  nbna M csera. 

T ~ K ,  npli 6 0 ~ 1 b U l 0 ~  C H e r O H a K O n J I e H H M  H a  R 3 b l K e  J I eAHMKa T ~ R H M ~  .?bna H a -  

s w H a e T c s  J J O ~ A H O  M Aaxe  n p M  T e n n o M  n e T e  n e n u s w I . i a  < < Y M C T O ~  y G b r n ~ ~ ~  6y- 
A e T  ~ e 6 o n b ~ o i i .  

JI~AIIIIK 
B,OAxeTl,bl~ 

roA 
< ~ U C T ~ R S  

y 6 1 ~ n b .  
IW m] 

I l n o q a ~ b  
(pllpHOmrO 
6acccRlta, 

10a M I ,  

C a n b ~ 0  6a- 
naltca Ann 
ucero n e p  
I IUK~,  M M  

cnon BOAM 

3 20 
480 
620 
400 
320 

1080 

225 
170 
220 
270 

~YKCMC> 
H ~ K O ~ ~ ~ I I H C ,  

loa m 

-310 
-340 
-685 
-260 

-5 
-1270 

-500 
-210 
-150 
-730 

60 
195 
45 

185 
315 

15 

60 
100 
170 
30 

M a ~ c K ~ a n b -  
rroe crrcro- 
IraKonne- 
I I I I~,  f i x  

cnost uo,qu 

LITAH ! 1957158 1 220 
1 1958/59 250 

1150 
2650 
1400 
2200 
3200 
2100 

1850 
2900 
1750 
2800 
3500 
2500 

1959/60 
1960/61 
1961/62 
1962/63 

.Obpy~esa 1957158 

1 1958159 
1959fGO 1 1960/01 

CyMMaplla~ 
a 6 n ~ q w n  

noncpxtto- 
CTII. MII 

cnon a o ~ u  

160 
250 
330 

60 

130 
160 

f i l n b ~ 0  
banax- 
ca. M M  
cnon 
no,qb! 

1450 
3000 
2250 
2450 
3250 
3250 

2600 
3100 
3700 
3500 

I 1961162 i 150 
1 1962163 50 
I I 

-300 
-350 
-850 
-250 
-50 

-1150 

-850 
-300 
-200 

-1000 



Ann nanb~efiruero a ~ a n u s a  c o c T a s n R I o r u u x  B e u e c T s e H H o r o  6anarlca 
JIeAHMKOB M C n O J l b 3 0 B a J N C b  T a K X e  BeJlWYUHbI M a K C M M a J I b H O r O  C H e r O H a K O n J I e -  
HMR M C Y M M ~ P I ~ O I ?  ~ ~ J I R U N M  J I b A a  Pi C l i e r a .  M ~ K c M M ~ J ~ ~ H o ~  C H e r O l I a K O n J l e H M e  
O n p e A e J l R J I O C b  no MeTOAPiKe,  0 n ~ C a l l l l 0 ~  B M. 111. C Y M M ~ P H ~ R  a 6 , n ~ u w ~  CNe-  
ra M n b A a  B 3 0 ~ e  ~ ~ J I R U H M  BbIYIlCJIRJIaCb K a K  C y M M a  M a K C R M a J I b H O r O  C H e r O -  
H a I < O n n e l - I H R  M <<YNcTo~~>> a 6 n ~ u u u  JlbAa, a B 3 0 H e  a K K y M Y J l R 4 U M  - K a K  pas- 
HOCTb  M e X A Y  MaKCHMaJIbHbIAI  CHeTOHaKOII J l eHMeM M <<9UCTbIM>> I I a K O n J l e L I U e h l  
@ M p ~ a  n n l o c  B r l y T p e r I H e e  nMTaI1Me.  Osesun~o ,  YTO P ~ ~ H O C T ~  M e x H j r  Benb1-  
YNHaMM M a K C M M a J I b I l O r O  C H e r O l I a K O n J l e I l M R  W C Y M M ~ P I I O ~ ~  a 6 n n s l . t ~  RBA5IeTCn  
B ~ ~ M ~ H H O ~  canbno s e u r e c ~ s e r . r r f o r o  6 a n a ~ c a  n e n H u K a .  B ~ a 6 n .  60 n p l i s e n e -  
l lb1  C O C T a B J l R l O U M e  B e U I e C T B e H N O r O  6anarlca J l e a H M K O B  MI'AH U 0 6 p y ~ c ~ a ,  
n o , n y s e l l l l b I e  P ~ ~ I I ~ I M M  M e T o n a M n .  C o c ~ a ~ n ~ m u u e  B e m e c T s e H H o r o  6ana11cs 
M ~ M ~ P R J I U C L  T a m e  H a  n p u c K n o 1 l o B o M  n e n H w K e  O n e ~ b e ~ .  C ~ l e r o ~ e p ~ u e  
C'beMKM M P e e Y l l b l e  M 3 M e P e H N R  TaRI IMR J I b A a  N @ M P I I ~  n P O B O ~ M J I N C b  H e  H a  
B c e M  n e n H u K e ,  a nrlub no n p o a u n l o ,  n p o x o A R r u e h i y  csepxy B H M ~  B cpen- 
~ e f i  s a C T M  J'IenHMKa. A l a J l a R  N3MeHYWBOCTb TOJIUUH'~I  C H e X H O r O  n O K p O B a  H a  
J l e f lHMKe  O n e ~ b e M  A a n a  B 0 3 M O X I - I O C T b  O n p e A e J I N T b  BeJIUYHHbl  COCTaBJIRIOUII iX 
~ e u e c ~ ~ e 1 - 1 1 1 o r o  6 a n a ~ c a  c 6 o n b r u o i i  T O Y I I O C T ~ I O  ( T ~ ~ J I .  61). 

I l o n o x w ~ e n ~ r ~ b ~ i i  6 a n a ~ c  n e A H u K a  O n e ~ ~ b e r o  B 1958159 ~ 1 o n ~ ~ e ~ ~ o h l .  rony 
o n p e n e n e H  B H ~ ~ ~ J I ~ I I ~ I M H  1 l a 6 n r o ~ e r r u ~ ~ u :  nen B ~ ~ l x c l j e i i  I I a c T w  nea.r!.rtca 
0 6 1 1 a x ~ n c ~  OT @ w p l l a  M c H e r a  n M m b  B cepenme a s r y c T a  M nnouanb ero 
K KOIIUY nepuona T a r i H M n  I-re npemrrrrana 25O/0 n n o u a m  n e n l i M K a .  

B p e 3 y n b ~ a ~ e  n o n o x u T e n b I l o r o  canbno B a n a ~ c a ,  o T M e t r a B r r r e r o c n  B : l o -  
c n e A 1 l w e  rofitl, I I a  n e n H w K e  on en be^ M ~ M ~ H M J I C R  yron H a K n o H a  n6a n e n l l u -  
K a .  T ~ K ,  M ~ K C M M ~ J ~ L H ~ I ~ ~  yron H a K J I O H a  n6a B 1957 r. C O C T a B J l R J  O K 0 3 0  30". 
a B 1963 r.-40'. 

B n e p M O n b 1  O T C T y n a I l M R  J l e n l l U K O B  H e K O T O p b I e  K a p O B b I e  J I e2Hl lKM O K a 3 b I -  
B a l o T C R  B YCJIOBkiRX, C ~ O C O ~ C T B Y I O U M X  I1X ~ ~ I C T P O M Y  YAl.eI lbUle l lMl0 11JIlf 
I lCl Ie3l lOBeHMlO.   TO IIPOMCXOAMT T O r A a ,  K O r A a  ~ ~ C ~ y n a I o U P i ~ i K ~ p l " i  J Ief lHl l I<a  
O K ~ ~ ~ I B ~ ~ T C R  B npefienax nepeymy6ne~11oii Y a c T M  K a p a .  Mexny 1;pac.M 

n e A H M K a  M p M r e n e M  (a w H o r n a  M M o p e H m M  B ~ J I O M )  0 6 p a 3 y e ~ c ~  o3epo. 
Ha n o r p y X e I l H y r 0  B 0 3 e p O  s a C T b  J I eAI lMKa  H a Y M H a e T  ~ ~ R C T B O B ~ T ~  B b I T a J -  
K N B a I O r u a R  C U J l a .  B T O  X < e  B p e M n  @ k i J l b ~ p a L l ~ F l  BOAbl  B r P Y H T ,  ~ O A C T ~ ~ J I ~ ~ O U L N ~  
.'IefiIIUK, y M e l I b L U a e T  C l l J l y  C U e n J l e I l M R  J l b A a  C TPYHTOM. B K ~ K o ~ ? - T O  M O M e I l T  
nPOMCXOAMT OTKOJI M BCllJlbIBaI-IWe ' I aCTN J I e ~ I . I M K O B O ~ O  5 I3b lKa .  n p l l  3 T O M  nn0- 
u a n b  ~ a l o u e i i  n o e e p x l l o c T a  y B e n n Y 1 1 B a e T c R  Gonee, s e h f  B 2 pasa. M l l ~ e l 1 C l i ~ -  
MOCTb T a R H N R  H U X < I ~ ~ ~  n O B e P X l l O C T N  J I e A H I I O r O  6 n o ~ a ,  no-BMAMMOhIY,  BeCbM; I  
a ~ a ~ u ~ e n b ~ r a .  n o ~ a  T o n m u s a  6 n o ~ a  A o c T a T o w i o  B e n u K a ,  T a R H l l e  ero ~ w x ~ e i i  
n o s e p x H o c T u ,  ~ l a x o n ~ u e f i c ~  R BOAHOR M a c c e ,  T e M n e p a T y p a  ~ < o ~ o p o i i  no- 
C T O n l l H O  P a B I - l a  2-3"C, npOllCXOLl.MT ~ p y m b l f i  roo. 

Ha ~ ~ P O @ O T O C ~ I M M K ~  nenr-IUK~ K o B ~ J I ~ c K o ~ o ,  c n e n a l m o h l  B 1953 r., xo- 
P O U O  BNAFlbI  A B a  <cal" lc6epra>>,  OTOII leAWkiX yxce OT J l e A l I u K a .  Ecnw nony- 
CTMTb, YTO K p a R  aiic6eproa HaXOARTCR H a  MeJIM, T O  M O U H O C T b  UX H e  MCl-ICe 

GIORXCTIIWII rox 

1957,581 1958/59 )1959/60 I I W / G ~  11961 162 1 19C2/03 I- 
Maxc~~anbl loe  cHerolIaxonnelilie,. n ~ .  

C ~ O ~ B O & ~ I  . . . . . . . . . . 
C y ~ ~ a p ~ a s  a 6 n n n ~ s  IIOBepXHOCTH, 

 MI^ cnos BOJLJ . . . . . . . . 
C a n b ~ o  6ana~ca ,  nn cnos  BOA^^ . . 

3000 

- 
- 

1100 

1450 
--350 

- 

- 
- 

2600 

2&00 
+ 200 

2800 

2500 
+300 

3600 

3150 
+450 



15-20 M. Ha C H H M K e  1958 r. 3TM aiic6epru y x e  OTCYTCTBYtOT. T ~ K M M  06- 
p a 3 O M ,  C y M M a D H a R  CKOPOCTb  <<YHCTO~~>>  ~ ~ J I R U M M  B e p ~ ~ e f i  M H U X H ~ :  n O B e p X -  
1 3 0 c ~ e f i  COCTaBJ IReT ,  no-BMAMMOMY, H e  M e I I e e  4-5 M / Z O ~ .  ECJIII H a  CHMMIIKe 

1953 r. H a  n 0 B e p X H O C T U  J I e A H M K a  I f e  3 a M e T H O  T P e U M H ,  T O  B 1958 r. x I e p e 3  
BCK) n O B e P X H O C T b  R ~ ~ I K O B O ~ ~  q a C T M  J l e A l I l I K a  H a  PaCCTORHNM HeCKOJIbKkiX A e -  
CRTKOB M e T P O B  O T  ee K p a R  npOXO.&MT Tpf2UU11a ruapur~ok I I e C K O n b K O  h l eTpOl3 ,  
s a n o n ~ ~ e n ~ a ~  ~ono i i .  I - I e p n e ~ ~ u ~ y n ~ p ~ o  K ~ e f i  n p o x o n u T  T p e u u r j a  B cpe:r- 
~ e i i  Y a c m  o T K o n o s m e r o c R  6 n o ~ a  ( U I M P M H O ~ ~  donee 10 A ) .  3 ~ a  T p e m u r f a  
o ~ Y c J I o B J I ~ H ~  H e p a B l j O M e p H b l M  B C n J I b l B a l I M e M  6 n o ~ a ,  N M e I O U e r O  ~ a ~ 6 o . m -  
ruyw T o n r u u H y  B cpen~ei i  q a c T n .  

~ o ~ ~ c T M M ,   TO v K n o H  nepeymy6ne1111ok q a c T u  K a p a  n o c T o R H e F r  M yroir 
H a K J I O H a  nOBepXl IOCTM JIe,QHMKOBOrO n0Xa no H a n p a B z l e H N I O  I< 3an~efi  CTeH-  

K e  K a p a  p a B e a  p; y e n o r 1  n o ~ e p x r ~ o c ~ ~ r  n e n r - r u K a  n o c T o R I i e I l  M yron ee I i a -  
K n o H a  no H a n p a s n e l l u m  OT s a ~ ~ i e i i  c T e H K t i  K a p a  p a n e l 1  u; C K O P O C T ~  C H I I I K ~ -  
HMR nOBePXHOCTM J IeAHkiKa  nOCTORMHa M p a B I 1 a  Uh. Ecnu 6 6 1  n p M  O T C T y n a -  
IIMU J I eAHMKa I I e  06pa30~anocb n p M J I e A H M K O B O r 0  03epa, T O  CKOPOCTb  OT- 
C T y n a H M R  K p a R  J I e n I I U K a  6brna 6 b 1  p a B H a  

E y n e ~  C q m a T b ,   TO n p H  1 i a n w s u l . r  n p u n e n H m o B o r o  osepa omon neno- 
B O r O  6 n o ~ a  6 y ~ e ~  IlpOMCXOfl l lTb IT0 JIMiIMM, H a  KOTOPO~"~ Bb lnOJ I l JReTCR YC- 
J IOBMe 

hl = 0, l l  hz, (VII.3) 

rne Il l  - p a c c T o m w e  OT ypesa B o n b I  AO s e p x ~ e h  n o s e p x H o c T n  n b n a ;  hP-- 
P a C C T O R H M e  O T  ype3a BOAbI no ~ M X l l e f i  QOBepXI IOCTU.  H a i i n e ~  CKOPOCTb  
0TCT)'l laHPfH K p a H  J l e A I I N K a  n p M  COBMeCTHOM A ~ ~ C T B M M  a6JRuki1.1 n O B e p X 1 1 0 -  
CTM iI ~ P X M M ~ A O B O ~ ~  B b l ~ a J I ~ k i B a i O ~ e f i  CHJIbI Up. T ~ K  K a K  

h, = v, tg (3; (VII.4) 

TO,  11CnOJIb3yR  , (VII .  2) U (VII .  3 ) ,  ~ a f i n e ~  

C ~ ~ B H M M  BeJIUYMHbI V, M V2 I l a  KOHKPeTHOhl  I l p M M e p e  J I e A I I U K a  K 0 B a ~ b -  

CKOrO.  r ~ y 6 ~ ~ a  J l p l l J I e A H U K O B O r O  03epa H a  paCCTORHMM 100 M OT C O B p e M e H -  
) l o r 0  J l e A H U K a  P a B H a  10 M ,  a y K p a R  J l eAHMKa-  50 M. 0 ~ c l O A t - i  t g  f3=0,4. 
YKJOH J I e n H H K a  B ~ 3 b l K 0 ~ 0 f i  ZIaCTM I l P M M e P H O  P a B e H  tg,a=O,l. npki Be.!'IHqH- 
H e  U h = l  M / Z O ~  B e J I N q M H a  V 1 = 2  A / z o ~ ,  a B e J H Y M H a  V 2 = 1 8  M / Z O ~ .  T ~ K M M  
0 6 p a 3 0 ~ ,  o T c T y n a m i e  K p a R  n e n I j I l K a ,  o~a3a~111erocn B 3 0 ~ e  r H A p o c T a T n q e -  
c K o r o  H e p a s l l o e e c n R ,  n p o M c x o A M T  q p e s ~ i , r q a i i ~ ~ o  6 b l c ~ p o  AO T e x  nop, n o K a  

He M3MeHWTCR @ O P M ~  J I O X a  (yMC!Hbl l Ia~cR B e J H Y H H b I  tg p) M @ O P M ~  I l O B e p X -  
HOCTM J l e A H M K a  ( Y B ~ J I M ~ ~ T C R  BeJIMsMHbI tga) .  y K a p O B b I X  J leAHMKOB TaIiOC! 
n O J I O X e H M e  H e p e A K O  A O C T H r a e T C R  JIMllIb B H ~ ~ O C ~ ~ A C T B ~ H H O ~ ?  ~ J I N ~ O C T M  O T  
C TeHOI i  K a p a .  n p M  3 T O M  pa3pyUC!HMK) M O X e T  n O A B e P r H Y T b C R  I I e  TOJIbKO 3 0 H a  
~ ~ J I R U H M ,  I f 0  M 3 0 ~ a  aKKYMYJIHUMM J I e A H N K a .  B 3T0fi CTaAMM P e l l I a K ) U Y I O  P O J b  
u r p a e T  npouecc ~ e p ~ n q e c ~ o i i  a 6 p a 3 ~ ~ ,  T. e. T e n n o B o e  ~oanef ic~sne  oaep- 
H O ~  BOAbI  H a  0 6 p b 1 ~  A b A a  M O T l i a J I b I B a H M e  I IOAMblTbIX J l eARHbIX 6no~oe .  C K 0 -  
P O C T b  OTCTYnaHMR K p a H  J I eAI lMKa  n O A  A ~ U C T B M ~ M  T ~ ~ M H ~ I ~ C K O ~ ~  a6pamw, no 
H a m u M  I I ~ ~ A I O A ~ H M R M  M p a c q e r a M ,  H e  n p e e b 1 r u a e - r  2-3 ~ / z o d .  

B H a C T O R U e e  B p e M R  H a  YpaJle MMelOTCR M H O ~ 0 4 U C J I e H l l b I e  n P M M e P b I  n0n- 
fiOCTblO M C ~ I e 3 H Y B l l I H X  K a P O B b l X  JIefiHMKOD, M e C T O I l O J l O X e H H e  KOTOPbIX (PHK- 
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COCT~BJJRIOUM~ BeUeCTBeIIHOrO 6 a n a ~ c a  JleAHkiKOB 3a 6 neT ~ a 6 n m n e -  
HMR M3MeHRJIMCb B B e C b M a  llIMPOKMX IlpeAeJIaX. I (~ I<  BMAHO M3 ~ a 6 n .  60, 
MaKCMMa.rlbHOe Clle~OHaKO~JlCllMe H a  JleAHMKe MrAH U3MeHRvr10Cb OT 1150 
A0 3200 A M ,  T. e. B 2,8 pa3a; Ha JleAHMKe 0 6 p y s e ~ a  OH0 M3MeHRJIOCb OT 
1750 A0 3500 AlA.1, T. e. B 2 pa3a PI Ha JIeAHMKe OJleHbe~ OT 1100 A0 3600 AiM, 
T. e. B 3,3 pa3a. C Y M M ~ ~ H ~ R  ~ ~ J I R U M R  nOBepXHOCTN M3MCHRJIaCb Ha BCeX 

nenaHKax T a m e  6onee, zreM B 2 pa3a. K K O H U ~  Tpex us mecTri 6 m n x e ~ ~ b r s  
JIeT CaJIbAO 6 a n a ~ c a  H a  JIeAHMKe MrAH COCTaBJIRJlO He60U7bllIy1o O T p u U a -  
TeJIbHyIO BeJIHqMHy, ABaXAbI 3Ta BeJMYMHa 6blna AOBOJIbHO 60nburofi M OAMH 
pa3 6nw3~oii K HYJIW. ~ P N M ~ P H O  TaKOe Xe CaJIbAO 6 b 1 ~ 0  Ha JIeAHUI<e 0 6 p y -  
YeBa, a TaI<t<e H a  60JIbllIu14c~~e ApyrHX KapOBbIX U KapOBO-~OiIUl+HblX nea- 
H U K a X  C aHaJlO~kiYMbIMM IlPOUeCCaMM ( P O P M H P O B ~ ~ ~ U R  COCTaBJIRlOUMX Bewe- 
cTsel-rtloro 6 a ~ l a l ~ a .  Canbno BeuecTBeHHoro 6 a n a ~ c a  nenHMl<a One~~bero,  

Kal< yXe OTMeYaJlOCb BblUe, COCTaBJlRJlO 11e60nb~)~10 nOJI0XkiTeJIbH)'lO B e J M -  

YMHy.  flea Ha 3TOM JeAHMKe nORBJIRJlCR O ~ ~ I Y H O  JlUUlb B K O H U e  IlepllOAa 

TaRIIHR,  H IlJIOUaAb ero 6b1na HeBenkiKa. T o n b ~ o  B 1958 M 1963 rr. 6onee 
7O0/o nOBepXtlOCTM neAHMKa 6b1no ~ ~ 0 6 0 ~ ~ 0  OT @ M p ~ a .  

B M ~ Y ~ ~ ~ H ~ I M M  ~ ~ ~ ~ J ~ O A ~ H W ~ M M  6b1n0 yCTaHOBJIeH0, YTO B 3TM r 0 ~ b l  no- 
BCPXHOCTb hlI-lOrMX APYrMX IlPMCKJIOHOBbIX U H ~ ~ O J I L L U M X  I(aP0BblX .rleJHMI<OB 
( @ o ~ o r e o ~ e s u c ~ o ~ ,  Ijal<nyr-l~a, K y n u ~ a  n np.) B r<oI.iue nepuona a 6 n ~ u ~ u  
O C B O ~ O A U J I ~ C ~  OT @ M P H ~  A a H H O r O  rOAa  npUMepH0 Ila Ty Xe BeJlMYMlly. 

McKJI~YMT€!JI~Ho MaJIOCHeXIJaR 3MMa 1959160 ~ ~ O A X < ~ T H O ~ O  rOAa H e  6na-  
rOnpMRTCTBOBaAa CyUeCTBOBaHMfO KapOBbIX M KapOBO-AOJIMHHbIX JleJHkiKOB. 

B TO x e  B p e M R  60nburoe Konur(ecTB0 MeTeneBoro cHera npmeno  K 311aqu- 

.TeJlbHOMY CHerOIlaKOnJleHMlO Ila neAHMKaX C npeUMy~eCTB~lIH0 MeTe.rIeBblM 

nllTaIlueM. Ha nenaiwe OBpyqena, IianpIIMep, me nonR MeTe.rreBoro csera 
B nMTaHMN He3HaZIMTeJlbHa, aI<KYMYJIRUMR CHWa 6b1na ~al lh le~bl~lef i  3a BeCl, 

nCpMOA H ~ ~ J I I O A ~ H U ~ ~  ( C M .  PUC.  49). 
Ha JleAHMKe MI'AH CHeroIlaKonneHMe 6b1no TaKXe Ile3HaYUTeJlbHblM, 110 

BCe x e  npesbrruano cHeroI1aKonneHMe 3a 3Mh4y 1957158 r., OTnuYaBruylOc~ 
ManocHexHocTbm M ~na6blM.1~ BeTpaMu. Eonbmee clieroHaKonneHMe Ha nen- 
HMKe MrAH no C p a B H e H U l O  c JIeAHMKOM 0 6 p y s e ~ a  o ~ - ~ R c H R ~ T c F I  6onbmeii 
pO~lb10 hleTeneBOr0 nnTaHuR H a  neAHwI<e MTAH. A e ~ o  1960 r. 6b1no y.zlepe1-r- 
HO TeIlJlbIhl, BeJIUYMHa C Y M M ~ P H O ~ ~  a 6 n ~ u n u  3a 3T0 neTO COOTBeTCTBOBaJla 

npMMep~0 C ~ ~ A H ~ M H O ~ O J ~ ~ T H ~ ~ ~  BeJIMYkiHe. C O Y ~ T ~ H N ~  M ~ J I o c H C ! > K H O ~ ~  3MMbI 11 

YMepe11~o Tennoro neTa npuseno K pesroo oTpMuaTenblloMy canbno BeUe- 
CTneHIloro 6 a n a ~ c a  neAHMKoB MrAH M O 6 p y ~ e ~ a .  . 

3 M M a  1961162 r. 6blz1a MCKnIOllMTeJIbHO M H O T O C H ~ X H O ~ ~  C CUnbHblMll DCT- 

PaMM M B e C b M a  3HaYWTeJIbHbIM MeTeneBblM IIepeHOCOM CHera. B 3TJ1 3UMY 

~ K K Y M Y ; L R U H R  CHera Ha JleAHMI<aX BCeX THnOB IIMTaHIIR 6b1~1a ~ a ~ 6 o n ~ w e R .  
O n ~ a ~ o  neTo 1962 r. Talrxe o~asanocb  ~ a n 6 o n e e  TennblM M npononxu-renb- 

H ~ I M  3a BCe rOAbI H ~ ~ J I I O A ~ H M ~ ~  ( ~ ~ P M O A  TaRHMR 3aTRHYjlCR 20 BTOPOW nOJl0- 

B M H ~ I  c ~ ~ ~ T R ~ P R ) .  C O L I ~ T ~ H U ~  h l l i ~ r ~ ~ ~ e ~ ~ ~ ~ f i  3MMbI C T€!llJIHM, nPOAO.1JKM- 

T e J l b ~ b l ~  neTOhl npMBen0 K 1+e6onbruoii 0~pllUa~eJIb~0fi  BeJIMYMHe Ca.rlbA0 

Gana~lca Ha neAIluloe 0 6 p y ~ e ~ a  M 6nu3~oii  I< HynIo IIa nenHuI<e MI'AH. 
A O ~ Y C T N M  Tenepb, YTO COCTORHlle BeUeCTBeIIIlO~O 6 a n a ~ c a  JJeAHHKOB 

{CM. PMC. 96) nBJIReTCH CTaUlIOHapllblM, T. e. nOBTOpReTCR OT r0aa I< rOAy. 
p a 3 0 6 b e ~  ~ < a t < ~ b l f i  JIeAtIMK Ha pRA YaCTMYHblX JleAHUI<OB [339], ~ ~ O B ~ A R  lla 



n O B e p X I l O C T U  J l e A H H K a  JINHUU H O p M a J I b H O  K U 3 0 r M n C a M  nOBePXHOCKW. BHYTPU 
K a > K A O r O  T a K O r O  J I eAHMKa MeTOAOM n O C J I e n O B a T e J l b H b I X  n p w 6 n ~ ~ e ~ u f i  ~ a f i -  
A e M  JINHUIo,  O r p a H M W i B a I o U y I o  ~ ~ C T W Y H ~ I ~ ~  J I eAHNK C H y J I e B b I h l  3 H a q e H M e h l  
C a J I b A O  6 a n a ~ c a  n O B e p X H O C T N .  c 0 I I p R X e ~ E f e  BTNX O T P e 3 K O B  A a e T  <<.XMHHIO. 
KOMneHCaUUU>>,  O r p a H M 9 N B a I o ~ y I o  n J l O U a A b  3 0 H b l  ~ ~ ~ R U M M  J I e A H U K a ,  H a  
~ o ~ o p o i i  h l a c c a  <<YNCTOR>> y 6 b 1 n ~  nbna p a m a  h f a c c e  < < r l u c T o r o > >  H a K o n n e H u R  
@ U P H ~  n J I I o C  < < B H y T p e H H e e  nMTaHNe>> .  

~ o J I o X ~ H U ~  K p a R  J l e A H U K O B O r O  R 3 b l K a  n p U  I l a H H O M  p a C n p e A e J I e H U H  1;O 
r ; . y o U a A u  B e n w s w H  n p M x o A a  N y 6 b 1 n ~  n m a  c nonepxrloc-ru, n o n y s e H H o e  T a -  
K U M  o 6 p a 3 0 ~ ,  B n O J l H e  ~ ~ ' ~ ~ K T M B H O ,  XOTR U H e A O C T a T O q H O  TOYHO. H ~ T O Y H O C T ~  
~ ~ ' ~ R C H R ~ T C R  T e M ,  9 T O  H a n p a B J I e H U e  A B U X e I f U R  J b A a ,  n o - B U A U M O M Y ,  H e  B e 3 A e  
c o B n a n a e T  c H a n p a s n e H u e M  y K n o l f a  n o B e p x l l o c T w .  Ha PNC. 96, 8 BMAHO H e -  
cosnanewie oca peanbtioro n e A H m a  c o c b w  p a c q e T H o r o .  K C o x a n e H M I o ,  MU 
H e  P a C n O J I a r a e M  AaI fHbIMM AJIR n O C T p O e H M R  B e I < T O p H O r O  nOJ IR  C I < O ~ O C T ~ ~  

A B N X e H U R  J I b A a .  ~ O J I O X ~ H U ~  <(JlUHUU I<OMIIeHCaUUU>> 0 9 e H b  CUJIbHO M 3 M e -  
H R e T C R  O T  r O A a  K r O A y .  Ecnw B 1962 I'. O H 0  6 ~ ~ 3 ~ 0  K n O J I O X e H N I 0  KOHUOB 
J I eAHNKOB (CM. PNC.  96,6) ,  T O  B 1960 r. 6onbura~  Y a C T b  n J I o U a A N  J I eAHU-  
KOBbIX R3bIKOB HaXOAMTCR H M X e  3 0 H b I  K O h f n e H C a U U N  (CM. PUC.  96, a ) .  C O ~ O -  
C T a B J I R R  n O J 7 O X e H U e  <<JIUHUU K O M n e H C a U U U > >  U @ M P H O B O ~ ~  JIUHUN H a  J I eAHU-  
K a x  3a p a s ~ b ~ e  I - O A ~ I ,  MOXHO O T M e T U T b ,  YTO ~ r a n p a ~ n e l ~ ~ e  ux  N B M ~ I I ~ I ~ H ~  
O A U H a K O B O e .  O A H ~ K O  H ~ ~ o J I ~ I L I o M Y  W 3 M e H e H N I o  n O J I O X e H M R  C ~ ) M P H O B O ~ ~  JIM- 
HNN M O X e T  COOTBeTCTBOBaTb  60~1bwoe M3hfeHeI IMe  l l O J l 0 X e I I M R  <<JIMIiMH 
KOMI leHCaUUU>>.   TO O C O ~ ~ H H O  OTHOCUTCR K TMnMqHO K a P O B b l M  J l e A H M K a 3 i .  
C ~ ~ B H M E ~ R  PUC.  96, a U 6, BNAUM, 9 T O  H e 3 H a q k i T e n b H O e  YBeJ INYeHMe n ~ 7 0 4 a -  
AN @iip~onoro 6accefi~a B 1962 r. no c p a B a e a w r o  c 1960 r. npmeno K 6onb- 
W O M y  n p O A B U X e t I N I o  B H U 3  n0 J l e A H M K y  <JIMHHN KOMIleHCaUMM>>.  TO CBR3;II fO 
npexAe B c e r o  c ~ e n ~ s n ~ o f i  c l I e r o H a r < o p n e H m  6 n ~ 3  c T e s o I <  K a p a ,  I < o T o p a r r  
A n R  J I e A s k i K a  O 6 p y s e ~ a  B CBOIo O Y e p e A b  ~ ~ B H C H T  H e n O C p e A C T B e H H O  O T  06- 
~ e f i  CHeXHOCTW np~ll le~ll lefi  3 U M b l .  

M3 M 3 J I O X e H H O r O  M O X H O  3aKJIIOYMT6,  9 T O  n P O N 3 B O A M T b  O U e H K Y  COCTOR- 
HNH B e W e C T B e H H O r O  6 a n a ~ c a  I < a p O B b I X  U KapOBO-AOJ lUHHbIX JIeAHUKOB, OCHO- 
B b I B a R C b  TOJIbKO H a  N 3 M e P e H N U  I l J I O u l a A U  (PWPHOBOFO Bacceuna, B 6 o n b u r ~ 1 1 -  
C T B e  C n y Y a e B  H e  C n e A y e T .  T ~ K ~ R  O U e H K a  6 b 1 ~ a e ~  B O ~ M O > K I { O ~ ~  J M l l l b  B T e X  
CJlyYaFiX, K O r A a  H a  J I e g H M K e  OTCYTCTBYeT (PNPH 3 T O r 0  I 'OAa ,  9 T O  y K a 3 b I B a e l '  
H a  O T p N U a T e J I b H O e  C a n b A O  BeLL(eCTBeHHOr0 6 a n a ~ c a  J l e A H U K a ,  N KOI 'Aa  no- 
B e P X H O C T b  J l e A H U K a  IlOYTU IIOJl I lOCTbIo n O K p b l T a  (PNPHOM 3 T O r O  I 'OAa,  YTO 
6 b 1 ~ a e ~  JlMlllb n p U  ~ O J I O X I 3 T e J l b H O M  C a J b A O .  Ha npUCKJIOI IOBbIX J I eAI fMKaX 

T a K U e  K P ~ ~ H N ~  C J I y q a U  B C T p e Y a I O T C R  AOBOJIbHO ' I aCTO,  9 T O  ~ ~ ' ~ R C H R ~ T C R  P a B -  
H O M e P H b I M  O T J l O X e H U e M  C M e r a  H a  UX I lOBePXHOCTM, I IPNBOAFiu lNM K cna6oR 
~ n c $ @ e p e ~ u w a q ~ n  06nac~efi n m a H u R  N pacxona B e q e c T s a  n e A H n K o B .  Canb- 
;I0 B e U e C T B e H H O r O  6anat1ca ~ o J I ~ L U H I I C T B ~  K a p O B b I X  M KaPOBO-AOJlMHHbIX 
JIeAHMKOB ~ o J I F I ~ H o ~ o  Y p a J I a  C 1957 no 1963 r. 6 ~ 1 ~ 1 0  O T p N U a T e J I b H b I M  U 
TOJIbKO B 1961162 ~ I ~ A x ~ T ~ ~ o M  r 0 A y  H a  Il€!KOTOPbIX U 3  HUX O H 0  COCTaBJIR.10 
OKOJIO HyJ IR .  Ha ~ p U C K J 0 H O B b I X  J I eAHMKaX C a J I b A O  6b1no K a K  n O J I O X U T e J I b H O e ,  
T a l <  N O T p N U a T e J I b H O e ,  I f 0  ~ ~ c o J I I O T H ~ I ~  BeJ I l lYUHbl  er0 6brnki O Y e I f b  H e 3 H a Y M -  
T e J l b H b I M U .  

,QnR O n p e A e J I e H M R  B e U e C T B e H I I O r O  6 a ~ 7 a ~ c a  J IeAHUI<OB B 6accei i~e 
p. 6. X a a a ~ b ~  3a rOAb1,  n p e A w e c T B o s a s m M e  n e p l . i o n y  I f e n o c p e A c T s e a H L I x  
N 3 ~ e p e ~ U f i  ( 1957- 1962 I'l..) , 6brna y C T a l l O B J l e H a  C B R 3 b  COCTaBJ IRIOUMX 6a- 
n a H c a  c M e T e o p o n o r M r l e c K u M M  3 n e M e I l T a M M  6 n u x a f i r u ~ x  K osary o n e n e H e H M n  
M ~ T ~ O C T ~ H ~ U ~  Y C T ~ - B O P K ~ T ~  ki B O P K Y T ~  AMCT. C P i ~ ~ e h . l a ~ U Y e ~ l < k i e  1 r a 6 . l l o -  

A e H m  H a  n o c n e ~ ~ e f i  6brnu H a q a T b I  B 1926 r. P a c c ~ o n l r ~ e  OT  TUX c ~ a ~ ~ ~ t i i i  
A 0  J l eAI tHKOB MI'AH N OGpyse~a C O C T a B J I R e T  COOTBeTCTBeHHO 80 U 100 KAl. 

B p e 3 y n b ~ a ~ e  c p a s r l e H n n  c p e A l l e M e c s l q H b l x  T e M n e p a T y p  ~ o s n y x a  no M e -  

T e O C T a H U U R M  B O P K Y T ~  EI B o p ~ y ~ a  AMCr CO CpeAI IeMeCR~l I !b iMI3  T e M n e p a T y -  
p a m  ~ o s a y x a  no M e T e o c T a H u u H  5. X a n a ~ a  M e x A y  H U M M  6 ~ 1 n a  0 6 t r a p y x e t r s  



~ ~ R M o J ~ u H ~ L ? H ~ R  3 a b U C N M O C T b .  B CBOIO 04epeAb C y M M a p H a R  a 6 n ~ u u ~  I j a .  
.rIeAHkiKaX MrAH U O 6 p y s e ~ a  O K a 3 a n a C b  B e C b M a  T e C H O  C B R ~ ~ H H O ~  C C Y M M O ~ '  
C p e A H e M e C R q H b I X  T e M n e p a T y p  3a kiH>Hb, NH)JIb U a B r Y C T  n0 h l eTeOCTaH4UZI '  
E. X a a a ~ a  ( ~ H c .  97). MOXHO C q U T a T b ,  4 T O  B e J I U 4 N H a  C P ~ A H ~ M ~ C R ~ H O ~ ~  TeM--  

n e p a T y p b 1  B O 3 A y X a  KOMnJleKCHO O T p a -  AKtA,MM 

X a e T  H e  T O n b K O  TJ 'P~YJ I~NTHYIO,  HO U 
P a n U a s U O H H y I O  COCTaB.r IRHWYI0 T a R H U R ,  
r a K  K a K  p a A u a r I u o n l j b I e  n o T o K u  T e n n a  B 

y C n 0 B U R X  ~e6onbrrrux JIeAHUKOB C M a c -  
CWBHbIhl r O P H b I M  O ~ ~ ~ M J I ~ H U ~ M  n O M U M 0  
HenOCpeACTBeHHOI 'O  B O ~ A ~ ~ ~ C T B M R  H a  T a n -  
H U e  J I b A a  U @ U p ~ a  B O ~ ~ ~ ~ ~ ~ C T B ~ I O T  H a  T a R -  
H n e  T a K n e  B p e ~ y ~ l b ~ a r e  T e n n o B o r o  n3- zooo :It 
n y s e H U 5 I  r O p H b I X  CKJIOHOB (CM. rJl. IV). 
 TOT B T O P O ~  B U A  B O ~ A ~ U C T B U ~  P a A U a U U U  
H e n o c p e A c T s e l w o  o T p a x a e T  T e n r n e p a T y -  looo 
pa ~ o s n y x a .  T ~ K M M  o 6 p a 3 0 ~ ,  p e c ~ a n p a -  / 

/ 
UUR BeJ IUYUH C Y M M ~ P H O ~ ~  a 6 n ~ u u n  no- / 

a A o n x < I I a  a c u M n T o T u q e c I < u  I< ~ e i i  I ' I ~ H ~ J I U X ~ T ~ C R  (CM. puc. 97). l - I p a ~ < ~ i t l ~ e -  
VIII 

3 ~ a q u ~ e ' b ~ 0  cnoXsefi pecTaBpasuR PHC. 97. ~ ~ B ~ C I ! M O C T ~  C Y ~ ~ M ~ P H O < I  aKKY- 
B e n U 4 u H  M a K C U M a J l b H O r O  C H e r o H a K o n n e -  M rnnqun (AKK - KPYXOK) H aGnnu~ta  
HNR H a  J I eAHI IKaX,  K O T O P b l e  3 a B N C R T ,  K a K  (A-TpeYronbHnK) nOBePXHoCTltneaan- 
O T h l e q a J I O C L  BbIUle ,  OT CYMhlbI  T B e P A b l X  06pyqeBa ki MrAH "' OT 

v 0 VIII, O C a A K O B  3a 3 U M Y  u OT B e n u l I N I I b I  n l e T e n e -  CYMMbI SuMHWX (zt 3) n neTI&X (2tn)  
B O r O  nepesoca. H a n o h l ~ u n l ,   TO ~ n n  nea- x VL . 
HUKOB MrAH M 06pylrena pemamuefi CPenHeMecnqIlhIx TehlnePaTYp Bo3AYXQ 

aa MeTeocTaHusn 6. Xaaara  
R B J I n e T C R  BeJIUlIMHa T B e p A b I X  O C a n K O B .  
HauGonee e C T e C T B e H H b I M  n y ' I e M  RBJ IReTCR I ' lOnbITKa OTbICKaHUR 3aBUCZIMOCTU 
M a K C U M a J l b I l O r O  C H e r O H a K O n J I e H U R  H a  J I e n H I l K a X  O T  CYMM T B e P A b I X  O C a A K O B  
3a 3MMY n 0  ABI1HbIAI M ~ T ~ O C T ~ I I U W ~ ~ .  OAHBKO B CBR3U C T e M ,  YTO H a A e X H b I e  

Bopnyma A a I l H b I e  o B e n u s u H a x  c H e r o H a K o n n e -  
MM 6. xodama 

I.1 n a I l H b I e  0 C y M M e  T B e p A b l X  O C a A K O B  
(no O C ~ A K O M ~ P Y )  U M ~ ~ T C ~  . T U U ~  321 

-1000 K O P O T K U ~ ~  nepuoA B p e n I e H u ,  6 b l n a  no- 

400t 

300. 

MM 

8;: . ' 
0 2  

$ 2  059  

..5& 
061 

H U R  (no p e 3 y n b ~ a ~ a n i  c ~ e r o c x e h i o ~ )  

zoo. 

' 00 

*49 

I n y q e H a  ~ ~ B I I C H M O C T ~  n i a K c u M a n b H o r o  
C H e r O H a K O I I J I e H U R  OT C p e A H e r O  3a 31%- 

.50 ::; .6J 
057 060 

h f y  ~ T M O C @ ~ P H O ~ O  A a B n e H u n .  E u ~ e  
.st Gonee T ~ C H O ~  o ~ a 3 a n a c ~  C B R ~ ~  CY&IRI 

3 U M H U X  C P e A H e M e C R 9 l l b l X  T e h I n e p a T y p  
80 $0 100 '10 'sjf$w8c B O 3 A Y X a  ( C  O K T R ~ P H  n 0  h f a f i )  C h l a K -  

zpoe C u n l a n b H b I M  C H e r o H a K o n n e H u e b I  ( ~ a  
PHC. 98. 3anncwvocrb cneronaltonnetlnn JleAHUKaX MrAH u 0 6 p y s e ~ a  no 

Bacceiinax peK BOI)I(YTM H 6. X d ~ a ~ b l  f j a c c e f i ~ a ~  p e K .  E. X a ~ a ~ a  13 B o p ~ y ~ a  
OT c y v \ ~  3 H M I i i t X  cpe,ltlevecnqnMx Tenrne- 

v o  
( ~ u c .  98) ) . Y p k l ~ a n  3aBUCI IMOCTN 

PaTyp easAyxa (XIcp. ,,. ) Iia SleTcocraH- C Y M M ~ P H O ~  a 6 n ~ u u u  OT CYMhlbI C p e A -  
X HeMeCR ' INbIX  T e M n e p a T Y p  B O 3 f l y X a  

u r~nx  B O ~ K Y T ~  n 6. X a n a ~ a  VIII 
' - MCTcOCTaNUllR B o p ~ y ~ a ,  2 - MeTeocTaWHfl T p e X  J l eTHUX M e C R U e B  A = f l  (Z tO)  He 
6. X a n a ~ a .  ~ n + p b ~  y ~ Y H K T O D  - TOAH ~tabnmne-  VI 

IINB M O X e T  H U r A e  I I e p e C e l I b  O C b  a6curlcc, 
V I  



3MPJ'R I l P O U e C C b I  ITMTaHNR NCCJIeAYeMbIX JIeAHMKOB, M O X H O  I T p e A n O J I O X M T b ,  
v v 

l iTO C Y M e H b U e H M e M  B e n N Y N H  2-to I<PMBaR 3aBMCMMOCTM q = f 2 ( i - . t o )  6 ~ -  
X X 

n e T  n p n 6 n ~ x a ~ b c ~  K OCM a6cuncc M e n n e H H o .  B  TOM cnyqae pemarouee 
3 H a ' i e H M e  B IlWTaHMM JleAHMKOB ~ Y A Y T  M M e T b ,  IIO-BMAMMOMY, O C e H H N e  M B e -  

C e H H M e  n e ~ M O A b 1 ,  B YaCTHOCTM ~ e l l ~ R 6 p b .  B Ha l l lMX P a C Y e T a X  3 T O T  M e C R U  l l e  

YYMTbIBaeTCR,  T a K  K a K  C P e A H R R  3a n e P M O A  W C C J I ~ A O B ~ H N ~ ~  B e J l N q N H a  n p M X 0 .  

2 0 - p a C X O & a  B e w e C T B a  J leAHMKOB 3a 3 T O T  M e C R U  ~ J I U ~ K ~  1< H y J I W .  B J I ~ B O U  
V 

BO, T a K  K a K  I IpM l lOTeI I J l eHNM 3MMbI OCaAKM B C ~ H T R ~ P ~  M M a e  B b I n a A a I O T  

Y a U e  BCeTO B B N A e  A O X A R  M H e  YCBaMBaIOTCR JIeAHMKOM. B 3TM MeCRUbI  60- 
nee 3 ~ a q u ~ e ~ l b ~ o f i  ~ Y A ~ T  a 6 n ~ u n ~  n o a e p x H o c T n  n e n H u K a ;  sb~nasmui i  c H e r  

6 p n e ~  C T a N B a T b .  - 
n a n b ~ e R m a ~  p e c T a s p a u n n  c o c ~ a s n ~ r o u n x  B e u e c T s e H H o r o  6 a n a ~ c a  nen- 

I~NI{OB MrAH u 06pysesa a a ~ n m ~ a n a c b  B y n n n H e H N u  ~ R A O B  M e T e o p o n o r e -  

YeCKHX H a 6 ~ l O ~ e ~ M f i .  3a  OCHOBHOR P R A  H a h l M  6b1nn n P M H R T b I  H ~ ~ A I ~ A ~ H N R  
VIlI v 

Sa M e T e O C T a H U M N  C ~ I K T ~ I B K ~ P  C 1818 r. Benuqrr1 .1b1 2 to M 2-to, n O J I y Y e H H b I e  
VI X 

no A a H H b I M  M e T e o c T a l l u n n  6. X a n a ~ a ,  6b1nn n p n s e n e H b r  K nepuony 1818- 
1963 rr. no ~ p e x c ~ y n e ~ s a ~ o n  C B R ~ M  T e M n e p a T y p  ~ 0 3 n y x a  ~ e ~ e o c ~ a ~ u n i i  Bop- 
K y T a  AMCT, Y C T ~ - B O P K Y T ~  U C ~ I K T ~ I B K ~ ~ .  M c n o n b s y R  n p M B e A e H H b 1 e  B e J M -  

4 M H b I  M COOTBeTCTBYIOLUMe r p a @ N l < M  C B R ~ ~ R  a 6 n r l u u u  M aI<KYMYJIRUMM C T e M -  

n e p a T y p a M M  B O 3 A y X a  (C!. PMC. ,  29), 6b1nn I lOACqMTaHbI  BeL!H'4MIibI MaKCM- 
M a J l b H O r O  C H e r O H a K O n J I e H M R ,  C Y M M ~ ~ I I O ~ ~  a 6 n ~ u n ~  M C a J l b A O  B e U e C T B e H -  

H O r O  B ~ J I ~ H C ~  J I eAHMKa MrAH 3a ~ a X f l b l f i  ~ ~ O A X ~ T I - I ~ I ~ ?  TOA, H a Y M H a R  C 
1818 no 1963 r., BI<J l IOqMTenbHO ( ~ a 6 n .  62). 

n p n  ~ T W X  p a c Y e T a x  npennonaranocb, YTO n e n H n K n  MrAH n 0 6 p y s e ~ a  
a T e q e l l n e  B c e r o  1 4 6 - n e ~ ~ e r o  nepnona o c T a B a n w c b  B c o s p e M e H H b l x  rpasn-  
U a X .   TO ~ p e A l l O J l O X e H M e  N M e e T  nOCTaTOLIH0  BeCKMe OCHOBaHMR B C O B p e M e H -  
HOM M O ~ @ O J I O T M ~ ~ C K O M  0 6 n ~ ~ e  J Ien I iMKOB MrAH H 0 6 p y r e ~ a  (chi. m. I ) .  
f l 3 b l ~ M  O ~ O M X  JleAHMKOB O K p y X e M b I  BblCOKMM M KPYTblM M O P e l l H b l M  B a J l O h l  C 

~ l e n R H b 1 M  R A P O M .  M O P ~ H ~ I ,  B 0 3 B b I U l a B I U M e C R  p a H e e  H a  HeCKOJ lbKO AeCRTKOB 
M e T P O B  B b I U l e  C O B p e M e H H b l X ,  @WKCUPYIOT I l O n O X e H M e  K p a R  J l enHMI<OB B OT- 

H o c u T e n b H o  H e n a B H e M  n p o m n o M .  C y n ~  no I < o n w q e c T n y  i * n n l r n c T o r o  M a T e p n a -  

J a  M K a M H e f i ,  3aKJ l IOYeHHbIX B T e J I e  M O p e H b l ,  I I O n O X e H N e  3 T 0  C O X P a H R A O C b  

AOBOJIbHO AJ lMTeJ lbHOe  B p e M R .  M H T ~ H C U B H O ~  H O H M X e H U e  nOBePXMOCTM n e A -  
HMKOB Ypana nponcxonuno B n o c n e n l l n e  A e c r l T n n e T u R .  f l 3 b 1 ~ 0 ~ a R  s a c T l ,  

; IeAHMKa 0 6 p y l r e ~ a ,  I i a n p H M e p ,  JlMIllh H e A a B H O  O T O p B a n a C b  OT C O B ~ ~ M ~ H H O ~ ~  
(MJIH n e p B 0 f i )  M O p e H b I  H a  HeCKOJlbKO AeCRTKOB M e T P O B .  Y ~ e l i b ~ e l l M e  nno- 
u a n u  n e n H n K a  0 6 p y q e ~ a  no c p a B H e l l n m  c nnouanbm, o rpa~nqe~r io f i  co- 
B P ~ M ~ H H O ~ ~  M O ~ ~ H O ~ ,  HeBeJ lMKO M B n a J I b H e f i ~ M x  P a C q e T a X  H e  )"lMTbIBanOCb. 

f l 3 b 1 ~ 0 B a R  Y a C T b  J e A l l N K a  MrAH A 0  H a C T O R l 4 e r O  B p e M e H M  I I M r n e  H e  O T O p -  

Banacb OT c o ~ p e h f e ~ t r o i i  ~<o~eqrloii M o p e m  H MOXHO Y T B e p x n a T t ,   TO nno- 
uanb n e n H n K a  150-200 n e T  TOMY ~ a a a ~  H e  n p e s b l m a n a  c o s p e M e H H y l o  
Bonee, q e M  H a  10-15°/0. H ~ K O T O ~ ~ R  B 0 3 h l O X I i O C T b  KOHTPOJR BeJIM4MH C a J l b -  

AO B e u e c T s e l i H o r o  6anarlca n e A H w K a  UTAH, n p w o e n e t l s b l x  B ~ a 6 n .  62, 
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n p e n c - r a B n R e T c R  M a T e p u a n a M u  a 3 p o @ o ~ o c % e ~ o l <  u c c n e A y e M o r o  pai io~a.  Ha 
~ ~ ~ O @ O T O C H H M K ~  J I e A H N K a  MrAH (1947 r.) 6onee n O n O B N H b 1  n n O U a A N  Jen- 
H U K a  n O K p b I T 0  c f a N p I 4 0 ~ .  Ecnu AaXe n O n Y C T U T b ,  rITO T a R I l M e  J I e A H M K a  np0- 
A O J I X a J I O C b  eUe H ~ K O T O ~ O € !  B p e M R  n 0 C n e  ~ ~ P O @ O T O C ' ~ ~ M K M ,  T O  B C e  Xe CO- 
B e p u I e H H O  OSeBMAHO, q T O  B 3 T O M  r O A y  C a J I b A O  6ana11ca 6b1no n o n o X u T e n b H o e .  
no P a C r l e T H b I M  A a H H b I M  B e n N q W H a  er0 p a B I I a  +50 M A  (CM. ~ a 6 n .  62). Ha 
~ ~ ~ O @ O T O C H U M K ~  J l e A H N K a  MrAH (NIOJIb  1953 r.) OTqeTJ IMBO O T p a X e H b I  
~ p a i i ~ e  ~ e 6 n a r o n p ~ ~ ~ ~ b 1 e  ycnosus @ o p m i p o ~ a ~ ~ ~  B e q e c T B e H H o r o  6ana11- 
C a :  I lOqTM B e C b  @NPH 3TOTO r O A a  C T ~ R J ' I ,  0 6 ~ a X k i n N c b  H e C K O n b K O  C n O e B  
@ U P H ~  ITpe,QbIAyUMX J I eT .  Y ~ M T ~ I B ~ R ,  YTO A 0  I<OHUa  n e p N O n a  a 6 n ~ u m  C T a R J l O  
eUe OKOJIO 1,5 M @ W P H ~  ki J I b A a ,  M O X H O  Y T B e P X n a T b ,  9 T O  B 1952153 6 I O n -  
x e T H o M  rony B e n n q u s a  < c s M c T o r o  H a K o n n e H u m  6b1na 6nki3~a K l l y n l o ,  a 
C a J b n O  6 a n a ~ c a  MMeJIO 6onbruy10 O T p U U a T e J I b H y I O  B e J I N q N H y .  n o  1iaUlNh.r 
p a c q e T a M ,  canbno 6 a n a ~ c a  c o c T a B n r r n o  ,2200 MM,   TO R B n R e T c R  ~ ~ C O J I I O T -  
H ~ I M  M H H U M Y M O M  3a n o c n e n H M e  146 n e T  ( C M .  ~ a 6 n .  62). Benwinrly cenxe- 
HNR I lOBePXHOCTM JIeAHMKOB M O X H O  AOBOJ lb I lO  TOYHO BbIYMC;IMTb, MCIIOJIb3yFI 
M a T e p N a J I b I  n O B T O P I l b I X  ~ ~ P O @ O T O C ' ~ ~ M O K .  ~ P O B ~ A ~ H H ~ I ~  B C T a T b e  r. a. qe- 
PeMFIb IX  [318] BblqNCJIe I l k iR  I I O H N X e H H R  IIOBepXHOCTM J I e n H N K a  MTAH, no 
C a H H b I h f  ~ ~ P O @ O T O C H U M K O B  1953 N 1958 rr., AaJ IM CpeAHIOIO no I I J I O U a A K  
J I e n H N I < a  B e J I N q N I i y - 5  M. B p e 3 y J I b T a T e  CYMMWPOBaHMR B e J N r l M H  C a J I b A O  
B e U e C T B e H H O r O  6 a n a ~ c a  J I e A H N K a  MrAH 3a I I e p N O A  C 1953 no 1958 r. C 
B ~ J I M ~ N H o ~ ~  CTaMBaHMR 3a ~ B T Y C T - C ~ I ~ T R ~ P ~  1953 r. (1000 M M )  N AeJ IeHMR 
3 ~ 0 6  B e A N q N H b I  H a  0,85 2 /cM3  ( 0 6 ' b e ~ ~ b 1 6  B e C  J I b n a )  O K a 3 a n O C b ,  YTO BeJ lN-  
q N H a  C H H X e H M R  I lOBePXI lOCTI l  J l e A H M K a  MrAH C O C T a B n F l e T  5,8 M ,  l l T 0  XOpO-  
mo c o r n a c y e T c R  c ~ e n n s u ~ l o i i ,  n o n y s e ~ ~ o i i  a ~ p o @ o ~ o r e o ~ e 3 ~ ~ e ~ ~ ~ ~ ~  M e T o -  
A a M u .  n o n ~ x e ~ ~ e  n o s e p x H o c T M  n e A H M K a  MTAH 3a nepwon c 1953 no 
1958 r. n p O N C X O n M n 0  B P a 3 H b I X  q a C T R X  J I e&HNl<a  C pa3~0I? NHTeHCUBHOCTbIO 
(PMC. 99). B e z l u q k i ~ a  C H W X e H N R  nOBePXHOCTki  3a 3 T O T  I'IePMOA C O C T a B n R n a  R 
nkix~eii  s a c T n  n e n r l u I t a  no 11,5 M ,  B c p e n I . r u x  Y a c T n x  3011 a 6 n ~ u n u  u a m y -  
M Y n R U M N  COOTBeTCTBeHtIO - OT 2,5 a0 6 M Pi OT  5 A 0  9,s M. B e p x ~ s ~ n  r p a H k i u a  
@ N p l l 0 ~ 0 r 0  6acceR~a B OCHOBHOM H e  U 3 M e H N J I a  C B O ~ ~ ?  B ~ I C O T H O ~  OTMeTKN.  

A ~ a n o r N Y ~ o e  n o n o x e H n e  o T M e s e l l o  T a K x e  H a  n e n I l u K e  OGpyqena, cpen- 
H e e  C H N X e H M e  nOBePXHOCTM K O T O p O r O ,  no A a H H b l h f  q e p e ~ ~ l b l ~  13181, CO- 
CTaBNJIO  7 M .  YCTOU'IMBOCT~ BbICOTHOrO IIOvTO>KeHMR ~ e p x l i e f i  r P a H M U b I  @ U P -  
H o s o r o  6accei i~a  i l a  n e n H n K e  O 6 p y q e ~ a  6b1na o n p e A e n e H a  3a nepuon c 
1958 no 1962 r. no O T M e T K a M ,  HaHeCe l - IHbIM h4acJ IR1 lo f i  K P ~ C K O ~ ~  H a  C T e H K a X  
K a p a  J I e A H U K a .  

P e 3 ) ' J l b ~ a ~ b I  C p a B H e H N f i  COCTORHMR B e U e C T B e I l I l 0 ~ 0  6 a n a ~ c a  J IeAHkiKa  
MTAH, n o n y s e H I r b I e  a3poreone3u~ec1<~,~  M e T o n o ; M  II M e T o n o M  p a c Y e T a  no 
M e T e O p O n O r N q e C K M M  n a H H b I M ,  r O B O P R T  0 TOM, q T O  P a C Y e T l l b I e  BeJIMqMHbI 3a 
146-ne~~kiii  n e p U O A  3 a C J y X M B a I O T  A O B e p U R .  

P ~ C C M O T P N ~ I  T e n e p b  6onee nonpo6so N ~ M ~ H ~ I I N R  c o c T a n n a i o m u x  B e r u e -  
C T B e I I H O r O  6 a n a ~ c a  A e A H N K a  MI'AH 3a n O C J e A I l N e  146 n e T ,  O C H O B b l B a R C b  H a  



A a H H b I X ,  I l P k i B e A e H H b I X  B T ~ ~ J I .  62. A M n n k i ~ y ~ a  ~ 0 J I e 6 a H M f i  BeJIkiYkiII COCTaB- 
J I R I o U U X  B e U e C T B e H H O r O  6 a ~ r a ~ c a  3a 3 T O T  n e P k i O A  M a n 0  U 3 M e H R J I a C b  13 B 06- 
l U e M  COOTBeTCTBOBaJ Ia  a M n J I H T y A e  nOCJIeAl lHX JIeT.  Benwsu~la M ~ K C H M ~ J I ~ H O ~ I  
a K K y M y J I R q U l l  JIMLUb B 17°/0 O T  B C e X  C J I y q a e B  BbIXOANJIa  3a I I p e n e J I b I  BeJI I lYUH,  
n o n y y e H H b r x  B T e y e H k i e  6 n e T  I q e n o c p e n c T s e r i H b r x  ~ a 6 ~ 1 1 o ~ e ~ k i f i ,  a B e n r t r l u t r a  

C Y ~ ~ M ~ P H O ~ ~  a 6 n ~ u ~ 1 . i  B 21 % O T  B C e X  CJ IYr IaeB .  B T O  Xe B P e M R  C O q e T a H U R  B e -  
n M s m  n p H x o n a  ki pacxona B e u e c T s a  6b1n11 camre p a s n k i r ~ b ~ e ,  T o r A a  K a I <  3a 
nOCJIejJ,HUe 6 JIeT 3 T U  C O q e T a H k i R  6 b l J I ~  n p e k i M y U e C T B e H H 0  H ~ ~ J I ~ ~ o I ~ ~ M R T I I ~ I M u  
H n k i  ~ e f i ~ p a J I b ~ b 1 ~ ~  AJIR C Y U e C T B O B a H M R  J I eAHkiKa .  Tar<, BCJIeA  3a h l a J I O C l I e X -  
l10fi  3 k i ~ 0 f i  1959160 r. n O C J I e A O B a J I 0  AOBOJIbHO T e n n O C  JIeTO,  9 K C T p e M a J I b H O  

60~1bruofI BeJIMYMHe aKI<yMyJ IRUHki  B 1961 162 ~ I O A X < ~ T H O M  r O n y  COOTBeTCTBO- 
B a J I a  ki 3 K C T p e M a J I b H O  6onbrua~ BeJ IMqMHa a 6 n ~ u k i ~ .  

A H ~ J ' I M ~ M P Y R  W3MeHeI IHR BeJIkiqki I ibI  C y M M b I  C P e A I l e M e C n Y H b I X  T e M n e p a T y p  
T p e X  JIeTHIlX M e C R U e B  ( p k i c .  loo), X a p a l < ~ e p k i 3 y I o U e ~  B e J I H q k i H y  C Y M M ~ P H O ~ ~  



a 6 n ~ u a u  n O B e p X H O C T U ,  M O X H O  OTMeTMTb 3 H a ~ M ~ e J I b H b l f i  POCT ee B I lOCne f l -  
H M e  AeCRTMJIeTMR, O C O ~ ~ H H O  B I I e p M O A  1950-1960 rr., K O r A a  C p e A H e e  3a 

VIII 

150 n e T .  B T ~ Y ~ H M ~  X I X  B e K a  a ~ a q e ~ u e  it" ~one6anocb  B npenenax o l  
VI VIll  

21 A 0  2 6 O ,  B T e q e H W e  I I e P B b l X  T P e X  A ~ C R T M J I ~ T M ~ ~  XX B e K a  BeJIUYI1H;I 2 to CO- 
\I I . . 

C T a B J I R J l a  O K O n O  24". C Y M M ~  C p e A H e M e C n q H b l X  T e M n e p a T y p  BOCbMA 3 U M H U X  
M e C R U e B ,  X a p a K T e p M 3 y i O U a R  BeJ IMqMHy M ~ K c M M ~ J I ~ H o ~  aKKYMYJIRUMM 11,2 

~ y p  ~ o s s y x a  ]la hrereocrariuuu 5. X a n a ~ a  u JecmuneTHux C ~ M M  canbjo aeu(ecrser..rlora 
G a n a ~ c a  ( B )  neaHuKa MFAH 

. . 
n e F N O A a  COCTaBMJIO 23",4, a BO B T O p y I O  - 25",2. T ~ K M M  0 6 p a 3 0 ~ ,  o c I 3 o B r l a r r  
y 6 b l n b  M a C C b l  nbAa I l p O k i 3 O U J a  B nOC.'IeAHkie AeCRTMJIeTUR,  YTO O ~ ' ~ R C H R ~ T C ~ ~  
B OCHOBHOM P R n O M  O C O ~ ~ H H O  T e n J I b I X  J e T M U X  n e p U O A O B  n p M  OTHOCMTCJIbIIO 

IIOCTORHHbIX T e M n e p a T y p H b I X  YCJIOBNRX 3 ~ ~ 0 f i .  Kart BMAIiO ki3 pHC.  100, C p e n a  
H R R  B e J I M g U H a  C a J I b A O  B e U e C T B e H I i O r O  6 a n a ~ c a  J e n H M I < a  MrAH H a  n p O T R -  
X e H M M  B c e r o  XIX B e K a  6b1na 6nn3~of i  K HYJIIO. B XX B e K e ,  O C O ~ ~ H H O  3 

J l OCJ l eAHHe  AeCRTMneTMR,  YCJIOBMR C y U e C T B O B a l i A R  . l e A H U K a  y X y A m a J I H C b .  
I d h l e ~ H 0  K 3 T O M Y  I I ePk lOAY W n P M Y P O q e H 0  C H M X e H U e  I IOBePXIlOCTM JIenl - lMI<a.  
B e n ~ q n r l a  c H n > K e 1 3 u n  B o 6 n a c ~ n  J I e ~ l i M l < o B o r o  R 3 b l K a  M O X e T  6 b l ~ b  C HeKOTO- 

P b I h l  n p n 6 n ~ ~ e r l k i e ~  O u e H e l - l a  I I p H  C p a B H e H M u  BbICOTHbIX OTMeTOK rpe611n 
M O p e H I i O r 0  B a J I a  M nOBepXHOCTM JlbAa. B H N > I < H ~ ~ ~  M c p e ~ ~ e f i  Y a C T R X  J I eH-  
H U K O B O r O  R 3 b I K a  O H a  C O C T a B J I R e T  .35-48 M ,  I I O B e p X H O C T b  ~ ~ H C K J I O H O B O ~ " ~  
YaCTM J I e A H U K a  l 'IOHM3UJlaCb JIMUlb I i a  10-20 M. 0 nOBA>KeHMA n 0 B e l ) X H O C T U  

@uprro~oro 6accefi11a c y n u ~ b  ~ p y n ~ i o ,  HO, ecnu y q e c T b  n a H m e  r. A. Y e p e ~ -  
H ~ I X  13181, M O ~ K H O  npennonoxmb,  TO o H a  c o c T a s n R e T  T a l o x e  H e  Gonec 
10-20 M. C p e n ~ e e  c H w x e l r u e  n o ~ e p x l i o c ~ ~  nbna M @ u p ~ a  no n n o m a a i i  

J I eAHMKa M O X H O  O U e H U T b  B 25-30 M.  3 ~ a q M ~ e f i b ~ o e  Y B e J I M q e H H e  M a C C b I  
nbna n p o M c x o n u n o  B 70-80-x ronax npomnoro B e K a ,  ( C M .  p ~ c .  loo),  TO 

C O r n a C y e T C R  C A a H H b I M M  ( P ~ K T W Y ~ C K M X  H ~ ~ J I I ~ A ~ H M ~ ~  H a  J l e ~ H k i K a ~ ' K a ~ K a 3 2 3  



[295]. C K O H U a  npOLLIJIOr0 B e K a  H a Y a J I O C b  Y M e H b U e H M e  M a C C b I  Jlbna, n p M O C T a -  
H a s n w s a s r u e e c R  B n e p B 0 . M  M T p e T b e M  A e c R T M n e T M n  H a u e r o  B e K a .  E y ~ e h r  
CYMTaTb ,  YTO n O B e P X H O C T b  J I eAHMKa B n p O ~ J I O M  B e K e  AOCTMrJ Ia  H ~ M B ~ I C L U ~ ~ O  
3 'pOBIlR J I M W b  K KOHUY 80-x TOAOB. C ~ M M M P ~ R  BeJINYMHbI C a J I b A O  B e U e C T B e H -  
H o r o  6 a n a ~ c a  c 1890 no 1962 r. (CM. ~ a 6 n .  62), n o n y q u M  s e n n q n i j y  Y M e H b -  
lUeHMR MaCCbI  J I b A a  AM=26 At CJIOR BOAbI, 'YTO COOTBeTCTBYeT ~ p e ~ ~ e f i  no  
J IeAHMKy BeJIMYMHe C H U X e H N R  I lOBePXHOCTM, P ~ B H O ~ ~  30 M. I ( ~ K  BMANM, O U e H -  

IcM BeJIWqUHbI  C l l U X e H M R  n O B e P X H O C T N  J I b A a ,  n 0 J I y Y e H H b l e  A B y h l R  He3aBMCM- 
MbIMN M e T O A a M M ,  HaXOARTCR B X O P O U e M  COOTBeTCTBMN O A H a  C f lpyr~f i .  

M S B ~ C T H O ,  YTO I < P Y n H b I e  M3MeHeHMR J e A H l l K O B  O ~ % R C H R K ) T C R  C Y U e C T B e H -  
HbIMM, AJIkiTeJIbAO I 4 a n p a B J I e l I H b l M M  M3MeHeHURMM K J I U M a T a  B ~ a c w ~ a 6 e  M a -  
T e p M I t a  M J U  ~ce f i  nJIa14eTbI .  n~ ~ Y A ~ I K O  11 ~ A M H Y  (531, 3 H a q M T e j l b H b I e  M3&feS 
H e H m  M a c c b t  B O A ~ I  B H e n p o T o q H b I x  osepax M nbga B n e n H m a x  - asanorax 
T a K N X  03ep - M O r Y T  nPOMCXOAMTb I l pM OTCYTCTBMN H a n p a B J I e H I I b I X  M3MeH,e- 
IIMU K J I M M a T a  TOJ lbKO 38 C Y e T  c J I ~ Y ~ ~ ~ H ~ I x  U ~ M € ! H ~ H U ~ ~  I IpMXOAa  H P a C X O A a  
B e U e C T B a  3TMX O ~ % ~ I < T O B .  OY~BHAHO,  q T O  n p U  I IOCTORIlCTBe KJIUMaTMYeCl<UX 

~ c J I o B M ~ ~  M3MeHeHMR JIeAHMKOB Gyny~  H a M M e H b m M M M .  
~ ~ o H ~ B € ! A ~ M  O U e H K y  B e P O R T H b I X  M ~ M ~ H € ! H N ~ ~  M a C C b I  J I b A a  ( ~ a  n p M M e p e  

n e n H M K a  UTAH), n p e A n o J I a r a R ,  YTO H a  I l p O T R X e H M U  P a C q e T A b l X  O T p e 3 K O B  
BpeMeHM:  c o x p a H s l n n c b  K n u M a T u s e c I c u e  y c . ~ o s n ~  nocnenrwx 150 n e T .  I j y n e ~ ~  
C r I m a T b ,  K a K  M npexne,  TO B T e s e H u e  p a c q e T H o r o  n e p M o n a  B p e M e H H  nenswrc 
I r e  BbIXOANT 3a n p e A e J I b 1 ,  O T p a H M Y e H H b I e  C K J O H a M t i  K a p a  M C O B ~ ~ M ~ H H O ~ ~  
(ncp~of i )  K O H ~ Y H O U  M O P e H b I .  C K J I O H ~ I  J IeJHMKOBOrO B M e C T U J I M U a  B e C b M a  

l i p y T h I e ,  n 0 3 T O M Y  I I J I O U a A b  J l e A H M K a  n p a K T H Y e C I < M  H e  N 3 M e H R e T C R .  n p M  3 T l l X  
y c n o ~ u ~ x  B n m l - l H e  a B T o p e r y n w p o B a H u R  npuxono-pacxona B e u e c T s a  nenau- 
I c a  3a C Y e T  M3MeHeHMR COOTHOUIeHMR n J I 0 4 a J l e f i  H a K O n n e H M R  H T a R H U R  B e -  
U e C T B a  HCKJIIOYaeTCR.  k i 3 ~ e 1 1 e 1 4 u e  ~ ~ C O J I O T H ~ I X  OTMeTOK n O B e P X H O C T U  - J I b A a  
H a  AeCRTKM M e T P O B  H e  B b I 3 0 B e T  C y U I e C T B e l I H O r O  ~ @ $ X ! K T ~  a B T O p e r y ~ M p O ~ a -  
HMR, T a l c  I < a K  H ~ ~ O J I ~ U I O ~  M3Me.HeHMe ~ ~ J I R U I I M  ~ Y A ~ T  K O M n e H C M P O B a T b C R  H e -  
3 H a Y M T e n b H b I M  M 3 M e H e H N e M  aKKYMYJIR9MM ( n p M  Y B e n M Y e H H H  ~ ~ J I R U M M  - 
Y B e J I H q e H N e  aKKYMYJIRUMM, M H ~ O ~ O P O T )  3a CYeT  N3MeHeHMFI n J l O U a A M  <<IlM- 
T a I o Q U X  cKJIOIlOB>>. Y ~ H T ~ I B ~ ~  3TM YCJIOBMR, I IPMMel IUM K nO.JlyYeH1lOMY P R A Y  
e x e r o A H b l x  B ~ J I H ~ M H  c a n b A o  B e q e c T B e H H o r o  6 a n a ~ c a  B n e n r i u K a  ( c h i .  ~ a 6 n .  
62) C T ~ T M C T W Y ~ C K M ~ ~  a H a j I M 3 ,  I l p e ~ J I ~ X e ~ ~ b l f i  ~ Y A ~ I K O  M ~ A M H ~ I M  [53]. 
n p M  3 T O M  ~ Y A ~ M  C Y U T a T b ,  YTO AJIR K a P O B b l X  U KaPOBO-AOJIMHHblX J I eAl l l lKOB 
B e J l U q l l H b I  B I I e  C B R 3 a H b I  O A H a  C A p y r o f i .  

0 6 0 3 ~ a q M h 1  C p e A H e K B a A p a T M Y I l y l O  BeJIMYMllY C a J I b A O  BeUleCTBe l IHOTO 6a-  
n a H c a  

I+, C n e A o B a T e J b H O ,  B e p O R T l l a R  B ~ J I M q U l I a  113MeHeHMR M a C C b l  J l b A a  1 l a  eAUHMUj '  
nnoqann  3a IZ n e T  

AM' = nB;, = UB vn, (VII.9) 



.AJR n e n l w m a  MrAH 3a nepwon c 1818 no 1962 r. AM'=+l l  M, AM= 
=--I5 M ( B  CJIOe B O A ~ I ) .  ~ O ~ T N  T a K M e  Xe BeJIMqMHbI n O n y q e l l b I  N AJIR nen- 
r l N K a  O 6 p p q e ~ a .  

H e c o ~ n a n e ~ w e  BeJlNlIMH AM N AM', C T p O r O  r O B O P R ,  C B N n e T e J I b C T B Y e T  0 
HeCTaUMOHapHOCTM p R A a  BWfNrlMH Bi . O A H ~ K O  P a C X O X A e H k i e  HeBeJ IBKO.  
-0co6e11~0 eCJM y l r e C T b  ~ e 6 0 J I b K l y ' l O  T 0 9 N O C T b  NCXOAIlbIX A a H H b I X  N OTHOCN- 
T e J l b H O  ~ e 6 0 ~ 1 b U l 0 e  3 H a q e H M e  BeJ INqMHbI  IL. ~ O ~ T O M Y  B P R A  JIM M O X H O  C n O n -  
H O ~  Y B e P e H H O C T b l O  C K a 3 a T b ,  YTO ~ a 6 n 1 0 ~ a m 4 e e c ~  cekqac y M e H b U l e H M e  
J I ~ ~ H M K O B  Ypana RBJReTCR P e 3 Y J I b T a T O M  AJIMTeJIbHO H a n p a B J l e H H b I X  N 3 M e -  
~ e ~ u i i  K n U h i a T a ,  a H e  c n y q a i i ~ r b ~ x  ~ e 6 ~ 1 a r o n p u n ~ ~ b 1 x  c o l r e ~ a ~ k ~ i i  BeJINrINH 
n p M x o n a  M pacxoaa ~ e r r l e c ~ s a  n e A H w K o B .  P e s ~ o e  n o T e n n e H M e  n e T H x x  M e c R -  
u e B ,  H a n p u M e p ,  ~ H ~ ~ W T ~ ~ S H O  6onbrrree, s e M  B n o c n e n H e e  A e c H T u n e T H e ,  MMe- 
no h i e c T o  B n e p B b I e  n e c R T n n e T M R  XVIII  B e K a ,  nocne K O T O P ~ I X  n o c n e A o B a n o  
n o x o n o A a H u e .  A O ~ ~ C T U M ,   TO n e n H N K N  Ypana B T e s e H u e  nocnenssx 1000-- 
2000 n e T  C y 4 e C T B O B a J I N  B YCJIOBHRX H e N 3 M e H H O r O  K n U M a T a ,  q e M y  COOTBeT-  

C T B y e T  C T a U M O H a P H O C T b  P R A a  BeJ lMqUH B,. T ~ K  K a K  a,= 1 A1 ( B  C J O e  B O A ~ I ) ,  

a 0 6 - b e M l l b l i i  B e C  B e U e C T B a  JIeAHMKa 7=0,85 2/cM3,  T O  B e p O R T H a R  B e J I N q M H a  
113h l eHeHNR C P e i I H e r O  J'POBHR J I eAHNKOB MrAH bi 0 6 p y q e ~ a  3a 150 n e T  p a B -  
H a  + 14,5 u, a 3a 1500 n e T  2 4 6  M. I l o c n e n ~ ~ n  s e n u s l w a  s n o = l I r e  A o c T a T o q r l a  
A.rl5I T O r O ,  9~06b1  P a C C M a T p M B a e M b I e  J IeaHMKM @ O ~ C N ~ O B ~ J I M  n O ~ n p y > I < N B a l O -  

, u ~ f i  B X  M O P ~ H H ~ I ~ ~  B a n  N BbIf lBNHYJINCb 6b1 H a  3 H a q N T e J I b H O e  P a C C T O R H M e  
B H N 3  no AOJ lMHe  NJIU Xe, 11ao6opo~, p e 3 K O  COKpaTNJIM CBON p a 3 M e p b 1 ,  O T O p -  
B a B l l l M C b  O T  C O B ~ ~ M ~ H H O ~  M O P e H b I  N O C B O ~ O A M B  OTO A b A a  6 0 n b U l y 1 0  q a C T b  
r < a p O B  NJIM nOJIHOCTblO p a 3 p y U I N J I k i C b  n O A  B O ~ A ~ ~ ~ C T B M ~ M  ~ P X U M ~ A O B O ~ ~  CMJIbI 
1.1 T ~ ~ M M L ~ ~ c K o L ?  a 6 p a 3 ~ u .  T ~ K H M  o 6 p a 3 0 ~ ,  B e C b M a  3 H a Y M T e J I b l l b I e  M 3 M e H e H N R  
I < a P O B b I X  JIeAHMKOB OT I IOJIHOrO MCrle3HOBeHMR A0 p a 3 p a C T a H N R  B K a p O B O -  
AOJIUHI lb I e  J l e n H N K N  M O r Y T  n p O U C X O f l U T b  JlpN MeM3h leHHbIX K J N M a T N q e C K M X  
yCJlOBNRX, COOTBeTCTByIOUMX C p e n I I M h l  YCJIOBMRhl, H ~ ~ J I I O A ~ B L U N M C R  H a  np0- 
TRj l<eHNN nOCJIeAHMX 150 n e T .  

A ~ a n o r u q ~ b ~ i i  p a c q e T  n n R  n o n M r l t m x  H e n o n n p y x e H H b I x  n e n r i u K o B  B c T p e -  
q a e T  6onbruue TPYAHOCTM, T a K  K a I <  Y l I e T  a B T O p e r y J l U p O B a H M R  BeLUeCTBeIIHO- 
1.0 6 a n a ~ c a  n e n s r ? I < a  B ~ T O M  c J I y q a e  ~ p e 6 y e ~  B s e n e H M n  B p a c r I e T  B e n w m H b r  

. N 3 M e H e H M R  er0 n J I O u a A N  B 3aBMCMMOCTM OT N 3 h l e H e H M R  B e J l N q N H  6ana1lco~oti 
p a 3 H O C T N ,  peO . lOrMqeCKNX C B O ~ ~ C T B  J b A a  N @ O P M ~ I  nOBePXHOCTM A b A a  H J I O X a ,  
O n p e A e J I R I O ~ U X  X a p a K T e p  U CKOPOCTb  A B M X e H N R  JIeAHMKOBOrO R 3 b I K a .  O n 1 l a -  
KO ~ a ~ o i i  p a c q e T  P p u H s M n u a n b H o  B O ~ M O X ~ H .  

H p o ~ e ~ e a ~ b r e  H a m  p a c s e T b I  n o r < a s b r ~ a m ~ ,  t l ~ o  n p H  a ~ a n u s e  n p u s m  KO- 
~ l e 6 a ~ N f i  JIeAIlNI<OB H ~ O ~ X O A M M O  J'qUTbIBaTb H e  TOJ lbKO IlPM'IMHbI, o6ycno~-  
. 2 U B a I O ~ N e  H a n p a B J l e H H b I e  N 3 h l e H e H M R  K J l N M a T a  ( N ~ M ~ H ~ I ~ M R  COOTHOUleHNR 

cyrrru s MOPR, penbe@a n o B e p x a o c T ! 4  3 e ~ n s ,  s n e M e H T o B  A a n x e H u R  n n a H e T b I  
.s ~ p . ) ,  HO B cnyqaf i~b~e U ~ M ~ H ~ H N ~  c o s e ~ a ~ ~ i i  M e T e o p o n o r M q e c K u x  3 A e M e H -  
TOB. no-BNANMOMY, n p H  p a a n ~ s ~ b r x  @~31~1<0-reorpa@nsec~nx y c n o B n R x  N B 
p a 3 n ~ s ~ b r e  n e p e o p b I  peruaromee ar iaqe~se B K O J Y ~ ~ ~ H M R X  n e n r l M I < o o  M o x e T  

a N M e T b  K a K  n e p B O e ,  T a K  N B T O p O e  O ~ C T O R T ~ ~ ~ C T B O .  



MCTOPMR OJIEAEHEHMR YPAJIA 

1 .  n J l E U C T O q E H O B O E  O J I E A E H E H U E  
UIupo~oe pacnpocTpaeel+Iie B cesepHbIx p a i i o ~ a x  Ypana CKynbnTypHbIx 

M aKKyMyJIRTMBHbIX JleAHMKOBbIX @ O P M  peJlbe@a nOCJIy>t<UJIO 0Cl.lOBaHMeM 

Ann @ O ~ M U ~ O B ~ H M R  np€!~C~a~JIellMfi 06 O ~ U U ~ H O M  ApeBHeM OneAeHeHMlI 

xpe6Ta. O A H ~ K O  rJIaBHyl0 POJb B pa3BMTMM BSrJIRAOB 0 CI1JIOUIHOhI nOI<pOB- 
H O M  OJIeAeIIetiMu c e ~ e p ~ o i i  YacTII Ypana cblrpana 1.uno~e3a hlaTepnKoBoro 

O n e n e H e H M R  pas11N'~ Ceaepo-Boc~o~ca Esponeiic~oii G ~ C T W  CCCP u 3anan- 
Hoii C U ~ I ~ P M .  B COOTBeTCTBMM C nPeACTaBJIeHMRMW 0 HeOAHOKpaTHOM Onefie- 
~leIlIi11 npUJleralOUkiX K YpaJly H M ~ I V ~ ~ I ~ H O C T ~ ~  pa3JlMYHblMU MCCJleAOBaTeJIRMI1. 

AonycKae-rcn OT OAIjoro AO qeTbIpex noliponeblx o n e n e ~ e ~ ~ u i i  x p e 6 ~ a .  Haw- 
6onee p a ~ n p ~ ~ ~ p a ~ e ~ ~ ~ f i  RBMJlaCb TOYKa 3peljMR 0 AByKpaTIIOM IIOKpOBIrOM 

o.lf?AeHeHUH YpaJla ( ~ ~ H ~ ~ ~ o B c K o - C ~ M ~ ~ O B C K O M  M B ~ ~ A ~ ~ ~ C I < O - ~ ~ I ~ R H C K O M )  M 
OAHOM unu ABYX ~ O P H ~ I X  onefieHeIIuRx ( c a p ~ a ~ { c r < o ~  u r o n o u e ~ i o n o ~ ) ,  pas- 
BusaeMaR B. A. Bapca~~o@benoii  [58, 59, 611, C. T. 6oYeM [39, 411, 

M. M. I ( P ~ C H O B ~ I M  [1621, B. H. C ~ I < C O M  [255], C. A. flKoBJIeBb1hf I3431 14 ap. 
C O ~ J I ~ C H O   TOR TOgKe 3PeHUR B nepMOA MaKCtiManbHOrO ( A H ~ ~ ~ O B C K O - C ~ M ~ -  
poBcKoro, unu w o ~ o 3 e ~ e n b c ~ o r o )  odTenekIeruiR n e n ~ w ~ o ~ b ~ f i  nol<poB pacnpo- 
CTpaHRJICR M3 O ~ J I ~ C T M  H o ~ o i i  ~ ~ M J I M ,  ~ ~ ~ ~ H U O B O M O P C I < O ~ O  N KaPCKOI'O 
Ue:ib@oB, AOCTNraR 58" C. W. H a  C ~ B ~ ~ O - B O C T O K ~  Esponeiicrioii qaCTM CCCP 
N 60' c. ru. H a  Ypane M B 3 a n a n ~ o f i  Cu6wprr. ~ e n ~ p b r  onenesellun u Ha- 
npaBJIeI.l~e ABMXeIiMfl ~Ol<l)OBHbIX JleAHMKOB yCTaHaBJIMBaJIMCb Ila OCHOBaI3MM 
I-laXO>Kfle1l~R B H H X H ~ ~ ~  TOJIUe BaJIyHHbIX CyrJlMIII{OB ne~opcK0fi  HM3MeHIIO- 

CTM BaJIyIlOB HOBO3eMeJlbCKOrO ~pOUCXOX&eIlMR. no MHeHMIO MCCJIeAOBaTe- 

nefi, ~ 0 ~ 0 3 e ~ e . r l b ~ ~ M f i  J I ~ ~ H M I < o B ~ I ~ ~  n O K p O B  nepeTeKaJI lrepe3 ~ O . ? R P H ~ I R  

Ypan Ii paCIlpOCTpaHRJlCR ].la PaBHMHbI 3anaAIlofi Cn6npu.  Ha ~ ~ H I ~ O J I R ~ H O % I  
ki C ~ B ~ P H O M  YpaJle JbnbI ABMranMCb B OCHOBIiOM BAOnb x p e 6 ~ a ,  I l p O H U K a R  
B MepuAMoHanbIlbIe MexropHMe AenpeccuIt. Eionee n o 3 n ~ e e ,  nannafic~o- 
~ ~ I P R I I C K O ~ ,  M J U  ypanbcKoe (no C. A. F I l < o ~ n e ~ y ) ,  oneneHeHue m e n o  ma-  
s u ~ e n b ~ o  MeHbml1.e pa3hlepbr M pacnpoc~pal4~nocb Ha npuneramukie paBk1I.r- 

H ~ I  ~3 ypa.nbcItoro uempa.  J J 0 3 n ~ e r i n e f i c ~ o s e ~ o ~ o e  ( c a p ~ a ~ c ~ o e )  13 rono- 
 HOBO^ OZleAeHeIlMR kIOCliJIli YX<e r ~ p ~ ~ - f l ~ i I k i ~ l ~ b l f i  M K ~ ~ o B o - ~ o J I H I ~ ~ ~ ~ I ~  

xapal i~ep .  

n p o n e n e ~ ~ b ~ e  B nocneAyloulue r o w  neTanbHbre IIccneAoBaHlln n e ~ p o -  
r p a @ ~ l r e C l i ~ r ~  COCTaEa BaJyIiOB M3 YeTBePTMYHbIX O T J I O ) K ~ I . I U ~ ~  60JIbLUe3e- 

Menbc~ofi TytIfipbI n01ia3anu, YTO sppaTu'lecKue B a n y m  npenc-rasnellbl 
3decb ~cKJIoYUTeJJblI0 ' y p a n b c ~ < n ~ ~ ,  na i ixoi ic~<i .~~n w TnMaHcI<Mlrlli nopo,zahiu 

[135-1381. B CBR3ll C 3TUM TMnOTe3a 0 P ~ C I ~ P O C T ~ ~ H ~ H N M  nOKpOBllblX JeA- 
HHKOB c Ho~of i  3 e ~ n u  ~ O J I ~ U I U H C T B O M  U C C J ~ A O B ~ T ~ J ~ ~ ~  6b1na 0TBeprIl)rTa. 

C O ~ ~ ~ C I ~ O  HOBblhl IlpeACTaBJIeIiNflM LLeHTPOM pa3B11TMR nOKPOBHOT0 OneAe- 
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HeHMR H a  pa~ChlaTpMBae~0fi TePPMTOPUM BCerAa RBJIRJIMCb rOpHble pafiolfbr 
3'pana. 

B nocnenHMe r o ~ b r  mHpoKoe n p ~ 3 ~ a ~ ~ e  nonysma  Mnesi o C N H X ~ O H H O C T I T  
onenerlesun rop Ypana nepMony n n ~ ~ e n b ~ o i i  ~ e ~ s e p ~ u s ~ o f i  TpaHcrpeccMu 
J Ieno~w~oro  oKeaHa Ha pas1uiHrIbrx ~ P O C T ~ ~ I I C T B ~ X  ceBepa 3anan11or"? C w 6 ~ -  
pn M nesopcr<oii H M B M ~ H H O C T N .  n p o ~ e ~ e l i u e  ruwpoKax reonoro-cae~osebrx 
M ~ Y P O B ~ I X  p a 6 o ~  Ha 3TNX TePPMTOpNRX B CBR3W C IIOMCI<aMU H(?@TM N r83a 
AanO MHOrOsNCJIeHHbIe AOKa3aTeJbCTBa M O p C K O r O  N J e a O B O - M O p C K O r O  np0- 
MCXOXAeHBR IIOKPbIBaloUINX MX TOJIU YeTBePTNYHbIX (3TJIo%eHNfi. ~ T M  NnCW 

HaLLIJlH CBOe OTpaXeHUe B Y H M @ H U E ~ P O B ~ H ~ ~ ~ I X  C X e M a X ,  nPMllRTbIX Ha MeXBe- 
AOMCTBeHHbIX COBeUaHBRX B H O B O C N ~ N P C K ~  B 1960 r. M B C B ~ ~ ~ ~ O B C K ~  B 
1963 r. 

C n e n y e ~  oTMeTmb,   TO ~ a u 6 o n e e  paHHMe uccnenosaTenw 3 a n a n ~ o B  Cu- 
~ N P M - E .  a. K O T T ~  [1611. N. C. ~ O J H K O B  [234], A. Mun~er r~opc)  I2061 M 
n e ' 4 0 p ~ ~ o f i  HN3MeHIIOCTB - A. I<efi3epJlMHr, A. A. U ~ y K e ~ 6 e p r  (3341 BCe 
OCHOBlIbIe C O ~ ~ I T M R  '4e~Bep~~91i0fi UCTOPNM 3TMX T ~ P P M T O P M ~ ~  CBR3b1BatlU 
c ~ p a ~ ~ c r p e c c w n ~ u  n o j l ~ p ~ o r o  6accei i~a .  Prrn nocnenytomux MccneaosaTe- 
;1efi nelropcK0fi IlM3hleHHOCTM- @. ]'I. qepHb1UleB [320], H. A. KYZIMI< 11761, 
1'1. C. MaKeeB I2031 BCK) TOJIUIY YeTBePTNYHbIX OTJIOX~HAI? Ha  TOR TePP1.I- 

TOpMM OTHOCUJIM K M O P C K N M  O ~ P ~ ~ O B ~ H M R M ,  CsMTaR MX aHaJIOraMM COBpe-  
MeIlHbIX AOHHbIX O C a n K O B  nOJIRpIlblX Mopefi. HaJlMqMe B 3TMX OT.?OXeHMRX 
BaJlyllOB N3 ypaJIbCI<MX M TMMaHCKMX n O p O A  MCCJIeAOBaTeJIU ~ ~ ' ~ R C I I R ~ U  pas- 
MOCOM BX M O P C K N M N  JIbAaMU N a i i c 6 e p r a ~ ~ .  A~anornsrrbre B3rJlRnbI BbICKa- 
3bIBaJIHCb H. A. I ( ~ J I M I < o M  [I761 M n. n. ~ N P O X < I ~ M K O B ~ I ~  [231] A.rlsi TePPM- 
~opww cesepa 3 a n a n ~ o i i  Cw6~pw. 5 o n b u w t 1 c ~ ~ o  x e  npyrux ~ c c n e n o s a ~ e n e i i  
CBR3blBaJIM np0MCXOXAeHMe YeTBepTMsIlblX 0~JIOXellkl~ neqopc~oii  M CeBcp2 
~ a n a n 1 l o - C ~ 6 u p c ~ o f i  HM3MeHHOCTN C nOKPOBIlbIMN OJIeJeIIeIlMRMlf, BbIfleJIn51 
OT AByX ,U.O TpeX MOpeHHbIX rOPM3OIITOB; pa3~eJIel-lIIblX Me>t<JI~,QI-lMKOBbl~lIr 
KOHTUHetlTaJIbHblMM OCaAKaMM H a  lore N M O P C K U M M  IIa CeBepe 11~3~e111l0~~el" i  
[66, 69, 87, 178, 215, 220, 249, 254, 268, 299, 319, 328, 3421. ~ T M  B3r'JIR)lbI 
nonnepxusaloTcR PRAOM uccneno~a~ene i i  AO HacToRrUero BpeMeIm [119, 
256, 2721. 

B 1949 r. A. M. no no^ 12361 ~ b ~ c ~ a s a n  melo o C M H X ~ O I I I I O C T M  OneneHeIlun 
nepnony bopean l~o i i  TpaHcrpeccnM rra cesepe 3 a n a n ~ o i i  C116npl1. B noc~ic- 
Aymuue ronb~ MneR o coBnaaeHnu o n e ~ e ~ e ~ u i i  c TpaHcrpeccunMu Moprr pa3- 
BNBaJIaCb m. n. ~ ~ P M Y ~ M I I ~ I M  [228], r. y. ~ ~ M H A ~ ~ P ~ o M  11981, B. A. 3 y 6 a ~ o -  
B ~ I M  E1.21, 1221, r. M. na3yKoBbIM 1182, 184, 1851, C. A. A ~ X M ~ O B ~ I M  [20, 211.1 
M APYrIlMM MCCJIeAOBaTeJIRMU. 

M C C J ~ A O B ~ H N R M N  IIOCJIeAlIMX JIeT, npOBeAeHHblMM C O T p y n H N K a M F i  

BHMrPM H. r. ~ O Y U ~ ,  M. 3. KYBNHLIM, M. B. PefiHM~blM [165, 166, 246- 
248, 3231 N Ap., YCTaHOBJIeHO, .IT0 CeBepIlaH nOJIOBkiHa ~ F I I I ~ A ~ I O - C F ~ ~ M ~ C K O ~ ~  
HM3MeHHOCTM MaTePUKOBblM OJleAeIleI-IMRM HNKOTAa Ile nOABepraJIaCb. E0Jlb- 
UIaR YaCTb TOJIUM YeTBepTMYHbIX ~ ~ j l ~ ~ e ~ l ~ f i ,  AOCTNl'alOLLlaR B BTMX pafi0Hax 
MOUHOCTM 200-250 A, B TOM sucne M <c~ope~lononoG~b~e>> sanylwbre cy- 
r J INHKN,  nPUllNMaBUlMeCR PaHee 3a OTAOXeHUsi CahlapOBCKOrO M Ta3OBCKOTO. 
onene~e~wfi ,  c ~ o p ~ w p o ~ a n u c b  B ycnoausix 06runp~oi i  ~ o ' p c ~ o i i  TpallcrpecwM. 
~ P M C Y T C T B N ~  B 3TMX TOJluaX K ~ ~ I I ~ I o o ~ J I o M o ' ~ H o ~ o  MaTepMaJIa U3 ypanb- 
CKMX M C P ~ ~ H ~ - C M ~ U P C K N X  nOpOA O ~ ~ H C H H ~ T C H  pa3HOCOM er0 M O P C K M M N  
n p ~ n a f i ~ b ~ ~ k i  JIbAaMki N a R c 6 e p r a ~ ~ .  

E O X H ~ R  rpaHNua pacnpocTpar3esun seTsepTNsIloro MopcKoro Bacceii~a 
A. M. n o n o s b r ~  npoBonwTcn no'60° c. ru. 3 ~ o  nonTsepxnaeTcR TaKxe N 

~0~eI?lUMhlFi l4CCJIeAOBaHMRMM COTPYAHNKOB BHMTPM, KOTOPbIe OTMeYaloT' 
seTRepTMYHbIe BOnHbIe OCanKM BnJlO'I'b A0 YCTbR MpTbrula, LLIMPOTtIOI'O OTpes-. 
K a  p. 0611 M no p. Bax (H. r. qosua ,  ycTHoe coo61qe~ue 1963 r.). 

LLIMPOKO p a c n p o c ~ p a ~ e ~ ~ b ~ i i  Ha O G C K O - ~ ~ P C K O M  Mexnypesbe M Ha lore. 
Ta3o~cr<oro nonyoc-rposa n~~ef i~o- rpnnosbr f i  M x o n ~ u c ~ b r i i  penbe@, csn- 
Ta~LLIiificR JIenHkiKOBbIM ( K O I ~ ~ Y H ~ I ~  MOpeIlbI, MaprMHaJbHbIe 03b1, X O J M ~ I )  ,. 



K a l <  T e n e p b  y C T a I I O B f i e I l 0 ,  M M e e T  3 P 0 3 M O H H O - M e p 3 A O T H O e  n P O M C X O X A e l l M e  I1 

C f l O j K e ~  n b A O H a C b I U e l l N b I M N  ~ u ? N H I I C T ~ I M M  M OnOIiOBNflHbIMN MOPCI<I?MI? OCaf i -  
Ka iMu  n a n e o r e s o B o r o  ~ o s p a c ~ a  117, 35, 164, 3231. 

M C C J I ~ A O B ~ H M R  T O J I U M  ' I e T B e p T I l Y H b l X  O T J I O > ~ < ~ I I H ~ ~  ~ 0 n b U I e 3 e b l e f i b ~ 1 < 0 ~ 1  
TYIIAPLI, n p o B e A e l l 1 l b I e  reonoraawi Y X T M H C K O ~ O  r e o n o r M y e c K o r o  y n p a B n e I l u n  
B 1958-1963 rr. M COTPYAllMKaMM K ~ @ ~ A P ~ I  I IOJlRPIIbIX C T p a H  r e o r p a $ l i Y e -  
c I < o r o  @ a ~ < y n b ~ e ~ a  MTY non ~ ~ K O B O A C T B O M  A. M. n o n o ~ a ,  ~ O K ~ ~ ~ J I M ,  YTO 

BCR 3 T a  T O J l U a ,  A O C T M r a I O U a R  k l eCTah1 l l  MOUHOCTM 150-200 At, rlpeJl,CTaB- 
n e H a  JleflOBO- M ~ e ~ 1 i U 1 < O B O - M O p C I i M M M  O C a A I < a M U ,  @ 0 ~ ~ 1 1 ~ 0 ~ a ~ L U l ? h l l l ~ n  B 
YC=IOBNRX ~ < p y n ~ o f i  T p a r I c r p e c c M w  J e n o ~ ~ ~ o r o  o K e a H a  [22, 23, 98, 127, 225, 
236, 2391. J u ~ o n o r ~ z ~ e c ~ o e  c T p o e H u e  ~ T M X  o c a n K o B ,  conepxauuxcn B pa3- 
J J l l ~ H b l X  TOPM3OHTaX ( B  TOM YMCJIe B I i ~ C J I O U C T b I X  B a J I y H H b l X  Cyr J lMH-  

K S X ) ,  OCTaTKM M O ~ C K O R  ( P ~ Y H L I ,  AUaTOMOBblX  B O A O ~ O C ~ ~ ~ ~ ,  ~ ~ C T I I T ~ J ~ I ~ L I ~ ~  

A e T P M T ,  BbICOKaR K O H U e I I T P a U U R  : l e r l<OPaCTBOPMMbIX ~ 0 n e f i  I t a J I b U l l R ,  h l a r -  
IIMR, K a n M R ,  H a T p m ,  p a B H o i M e p l l o e  p a c n p e A e . l e H M e  m a y K o l r u T a ,  h i a p r a H u e -  
BMCTbIX N n l lPMTOBbIX K O H K ~ ~ I L M ~  no B c e f i  T O J I U C  I I e  OCTaBJIFIlOT COhtHeHlI$l  

ee MOPCKOM I lPOMCXOXAeHMM [99, 1001. Bce 3TW n P M 3 H a K M  B e C b M a  X a p a l < -  
T e P H b I  AJIR C O B p e M e l I H b I X  OCaAKOB I . U ~ J I L @ O B ~ I X  ~ 0 p C f i  ~ ~ A O B U T O ~ O  O l i e a I l a .  
n p u c y ~ c ~ n w e  B o n u c ~ ~ ~ a e ~ o f i  T O J I U ~  ~ ~ ~ ~ 1 1 0 0 6 ~ 1 0 ~ 0 ~ ~ 0 ~ 0  h l a T e p l l a n a  
( B  OCHOBHOM Y p a J l b C K M X  M nab-XO~~CI<HX r O P H b I X  ~ O ~ O A )  0 6 % ~ c r l ~ e ~ c n  pa31ro- 
C O N  3 ~ 0 r o  M a T e p n a n a  M O ~ C K M M U  n p n n a f i ~ r ~ ~ ~ ?  J l b n a M M  M aiic6epraniu. 
C pa3pe3e Y ~ T B ~ ~ T H Y H O ~ ~  T O A U M  A. M. ~ O ~ O B  [238] Bb lAeJ I l l J l  TPM TOPMSOHT;1, 

I f 3  KOTOPbIX C P ~ A H N ~ ~  r O P M 3 O H T  I leCnOMCTbIX B a J I y H I I b I X  r n M H  kl c y r ~ 7 M H K o B  
p a C C M a T p M B a e T C R  MM I<aK H O P M a n b H a R  T p a l i C r p e C C U B H a R  @ a u M R  h t O p R ,  1 l l 3X-  
H H ~  M B e ~ ~ l l M f i  n e ~ Y a ~ ~ - ~ p a ~ M f i ~ ~ - ~ a ~ ~ ~ b l e  rOPM3OHTbI  - COOTBeTCTBeHIlO 
h - a ~  H a y a n b H a n  ~ p a ~ i c r p e c c a ~ ~ - l a ~  M p e r p c c c u n t f a n  . u o p c K > 1 e  @ a u ~ u .  

B O ~ H M K ~ ~ T  B O n p O C ,  K a K  A a J I e K O  I< Iory B n p e A e J l a X  ~ ~ Y O ~ C K O ~ ?  HM3hIeH-  
HOCTM p a c n p o c T p a l m n a c b  L I e T s e p T u q H a R  T p a H c r p e c c c r R  M O ~ R ?  IOXHYIO rpa- 
H U U y  ~aw6onee K p y n 1 1 0 f i  6opeanb~oii  T p a l l C r p e C C M M  O ~ ~ I Y H O  I IPOBOART n 0  
IIM3OBbR.M p e l <  UMJIbiMb1, MXMLI N Y c ~ I .  C Y U T ~ ~ T C R ,  YTO C 3 a n a A a  6 o p e a n b -  
I i o e  M o p e  N H r p e c c M p o n a n o  rro A o n m i e  Cesep~~oi i  A B M H ~ I  AO H M S O B I ~ ~ ~  p e l <  
C Y X O H ~ I ,  Klra M B b l Y e I ' ~ b 1  1177, 179, 342-3441. O C T ~ T K M  ~ ~ I O P C K O ~ ~  @ a y l l b l  1.1 

MWKPO@.?OP~I ,  O T M e Y e H H b I e  K ) X H e e  M BOCTOYHee  y ~ a 3 a l l ~ 0 f i  r p a l l U U b 1 ,  P a C -  
c M a T p u n a m T c n  I < a K  1 i a x o n R u M e c R  BO B T O ~ M Y I I O M  ~ ~ J I C I - ~ I ~ M U ,  3 a ~ e c e 1 1 1 1 b l e  
CIOAa <(HOB03eble.lbC1<14M)> J e A H U K O h l  14 @ ~ K ) B ~ ~ O ~ J R U U ~ ~ ~ ~ I ~ L I M U  IlOTOICZlMIi. 
Onr~a~to  c p a B l l e H M e  p a s p e 3 o ~  ~ e ~ ~ e p ~ a ~ ~ ~ o f i  T o n u l l  H a  cesepe M m e  nc -  
4 0 ~ ~ 1 < 0 f i  HM3MeHIlOCTM, M3YYeMMe y c J l 0 B M f i  3 a J e r a l l l l R  OCTaTKOB MOPCKMS 
w o n n l o c K o n ,  ~ o p c ~ o f i  ~ I M I ( P O @ ~ Y H ~ I  M M W I < ~ O @ J I O P ~ I  B ~ ~ ~ J I M Y I I ~ I X  ee ropir- 
B O H T ~ X  ~ I < ~ ~ ~ I B ~ I O T  H a  M C K J I I O Y N T ~ J I ~ H O C  n m o n o r M ' I e c l ( 0 e  M c ~ p a ~ ~ w p a @ u r e -  
CI tOe  MX CXOACTBO, O C O ~ ~ I I I I O  M O I U H O ~ ~  n a l l I < M  T e M H O - C e p b I X  B a , l y H t f b l X  C).- 
rJIMMKOB ( T ~ K  ~ a 3 b l ~ a e ~ o f i  I ~ O B O ~ ~ M ~ J I ~ C K O ~  M O ~ ~ H ~ I ) ,  YTO n 0 3 B O J I R e T  r0- 
I30PMTb  0 eAMHCTRe  n P O M C X O X A e H l l R  T O J I U H  &Jn  B C ~ U  T e P P M T O P M I l  ~ ~ Y o P c I < o ~ ~  
MM3MeHHOCTM. 

M ~ B ~ C T I ~ ~ I  M H O ~ O Y M C J l e l l l l b I e  @ a l < T b l  I l a X O X A e l l M 5 l  OCTaTKOB ~ l e ~ B e ~ ~ l l r l l 1 0 i i  
~ I O P C I < O ~  ( P ~ Y I I ~ I  U C O J I O I l O B 0 ~ 1 l b l X  jl,MaTOMOBbIX B n J I O T b  A 0  B ~ I Y ~ T O A C K O - K ~ M -  
CI<OrO M e X < n y p e Y b R  (2911. OCT~TI<U M O P C I ~ O ~ ~  @ ~ J ' H ~ T  M MOPCKkiX ~ I l a T O h l O B L I S  
bo~opocnefi  0 6 ~ a p y X e l l b I  s ~ e c b  B p a s n r l ~ l l b ~ x  r o p u a o l ~ ~ a x  ~ e ~ n e p ~ u ~ r r o i i  
TOJIUM M B T a K  I % a 3 b l B a e M I > l X  n O A M O P e H l l b l X  M M H a X  M I I e C K a X ,  B T O J U e  T e h t -  

I I O - C ~ ~ ~ I X  B a n y I l H b I x  c y r n M H K o n  ( l l o ~ o a e ~ e n i x ~ a n  ~ o p e l l a ) ,  B h l e x < M o p e I l -  
Hb lX  O T J I O X e H I l R X  N AaXe B IIOKpOBHblX C y M M I I K a X  M aJ lJ I lOBHH p e Y H b l X  
T e p p a c .  T o n b ~ o  n n o c n e n l l e h I  c . ? y q a e  OIIM, BMAMMO, H B J I R I O T C ~  n e p e o T n o -  
X €  HHbIMM. 

C ~ e f l y e T  OTMeTMTb,  YTO r O P M 3 O H T  T e M I I O - C e P b I X  B a d l ~ I I I l b l X  CYTJIMIiI<OB I3 
neqopcKofi HM3MeHIIOCTM O T n M Y a e T C R  M C I < J I I O Y M T ~ J I ~ ~ ~ O ~ ~  B b l A e P X a H H O C T L l O  11 

1iMee-r Gonee m u  M e n e e  c n n o m I - l o e  p a c n p o c T p a H e l I w e  n p n M e p r I o  no 60' c. UI. 

K ) > I < H ~ ~  3 T O T  r O P U 3 O H T  p a 3 0 6 u a e ~ c ~  I l a  OTAeJ Ib I lb I e  n R T l I a  B C J e A C T B l l e  
Y M e H b I l I e l l N R  M O U H O C T U ,  a H a  U U p O T e  58" BbII iJ IMlIMBaeTCR COBCel\.J. XOTR B 



Pwc. 101. ITnefc~nuer?oeaa 
Tparrcrpeccwn JIeno~nroro 
3Ke2Ha rla CCB~~~-EOCTOK? 
Enponehc~oh sacrw CCCP 
U 3 3 n a ~ ~ o - C n 6 n p c ~ o ~ 1  RH3- 

MeHHOCTw 
1.2 -- ycra~oane~ccb~e  11 npennona- 
raeMbre nnoxqam ~pactcrpecc~a 
cooreercreetctco, 3 - nnouana aK- 
c larb lJ lb~~~f i  TpaHCrpCCCklH. 4 - 
rpaclnua (iopeanbrcofi rpattcrpeccan 
no M. A. Jlaspoaol. 5 - rpaicnua 
hlaKCHManbHOr0 OJIeJIeHCHllR. 6 - 
Y p a n l , c ~ ~ R  xpe6er. 7 - Mecra 
ccaxonoK MOPCKOA M I I K ~ O @ ~ Y I I M  H 

M HKPO@JIOP~~ 



~ a f i 0 ~ e  M e X < A y  58 M 60" C. Ill. n O I < a  OTCYTCTBYlOT A a H H b l e  0 H a X O X A e H M M  B 
3TMX C y r J M H K a X  OCTaTKOB M O P C K O ~  ( P a y ~ b 1 ,  T e M  H e  M e H e e  H a  OCHOBaHMM 

CXOACTBa NX J l M T O J l O ~ M Y e C K O ~ O  C O C T a B a  Mbl  C O Y J N  B O 3 M O X H b I M  B b I C K a 3 a T b  

I I p e A I l O J l O X e H M e  06 MHrpeCCMM M O P R  B BePXOBbFIX C O B P e M e H H b I X  p e K  BRTKII 
M K ~ M ~ I ,  T. e. K a K  pa3 A 0  r P a H M U b 1  I I p e A n O n a r a e M O r O  < < H O B 0 3 e M e n b C K O r O  

J l eAHNKOBOrO n O K p O B a > >  [291, 2921 ( ~ M c .  101). 
M 3 y l r e ~ n e  P a C n p O C T p a I l e H M R  YeTBePTMYHbIX O T J I O X ~ ~ ~ M ~ ~  C M O P C K O ~  @all- 

H O ~  C B U A e T e J I b C T B y e T  0 TOhl ,  YTO BO B P e M R  C B O e r O  M a K C H M a J l h H O r O  p a 3 B M T M R  

~ J I ~ ~ ~ c T o u ~ ~ I o B o ~  Y ~ ~ J O - T I ~ M ~ H C K O ~  M o p e  n O K p b I B a J I 0  3 H a q M T e J l b H b I e  nn0- 
4 a A M  T H M ~ H ~  M n a i i - X o R ,  K O T O P b I e  T O r A a  I l p e A C T a B J I R J I N  co6oii rpynnbl 
HeBbICOKMX OCTPOBOB. Mope P a C n p O C T p a H R J I O C b  M I l a  3 a n a A  OT T U M ~ H ~ .  n o  
A a H H b I M  E. H. ~ ~ I ~ ~ M H C K O ~ O  [56], B e C b  pa3pe3 Y e T B e P T U Y H b l X  0 ~ J I 0 X e l i k i f i  B 

C p e A I l e M  M H M X l l e M  TeYeHMM P. M e 3 e ~ M  n p e A C T a B J I e l 4  J IeAOBO- U J I e ~ l l I I I < O B O -  

MOPCKNMM OCaAKah lM.  O T J I O J K ~ H M H  YeTBePTMYI lb lX  ~ p a H c r p e c c M f i ,  I<aI< 113Be-  

CTHO, UIMPOI<O p a c n p o c T p a H e H b I  I l a  C e ~ e p ~ o i i  A B N H ~  M K s a n a ~ y  OT H e e ,  

OAl4aKO MX B3aMMOOTHOUleHMR C M O P e H a M M  CKaHAMHaBCKMX 0 ~ e ~ e l l e l l M i i  60- 
nee C J l O X I I b I e  M T P ~ ~ Y K ) T  C n e U M a J I b H O r O  P a C C M O T p e H U R .  

no HarUMM NCCneAOBaHMRM (1958-1963 IT . )  MOpCKMe Y e T B e p T M Y H b I e  OT- 

n o x e l i u s l .  p a c n p o c T p a H e r l b 1  y c a M o r o  n o n H o x b R  K a K  s a n a n ~ o r o ,  T a K  M BOC- 
T o z r H o r o  c K n o H a  ~ O J R P I ~ O ~ O  Ypana, a B c e ~ e p ~ o i i  ero s a c T u  O H M  a a n e r a l o ~  
NHrpeCCMOHHO C p e A M  n p e n r O p H b l X  YBaJ IOB M B HMXHMX P a C U l M P e H H b l X  )"la- 
C T K a X  r O P H b I X  ,QOJMI4 I l a  ~ ~ C O J I I O T H ~ I X  BbICOTaX A 0  250-300 M .  T ~ K ,  y 3a- 
n a A H O r 0  I l O A H O X b R  XP .  O q e - H b I p ~  B 6epero~1.d~ o6pb1~ax p. r ~ e ~ b - I O  
( n p a ~ b l f i  I I p l lTOK K a p b l )  H a M M  6b1na B C T p e Y e H a  M O U H a R  T O J J U a  ( A 0  50 M )  
r O P M 3 0 H T a J l b H O  CJlOMCTblX M e J K O 3 e P H I 1 C T b I X  n e C K O B  C I IpOCJIORMU B a J y H H b I X  

C Y r J H H K O B  N I ' ~ ~ B U ~ ~ H O - B ~ J ~ ~ H H ~ I X  IIeCKOB, aHaJ IOTNYHbIX I l e C K a M  6opeanb- 
H O ~  T P a H C r P e C C M M  Y C ~ B ~ P H O ~ ~  OKOHeYHOCTM x p e 6 ~ a .  T o n l u ~  14eCJIOMCTbIX 

T e M H O - C e p b I X  B a n y H H b I X  CYrJlMHI<OB, a H a J I O T N Y H b l e  MOPCKNM C y r J I U H K a h l  B O P -  

I < ~ T M H C K O ~ O  p a i i o ~ a ,  n e p e l < p b I . r b I e  MnM n o n c T M . r l a e M b I e  C J I O M C T ~ I M M  n e c r ; a a l u ,  
n p O C J I e X e H b 1  H a M M  B P H f i e  1 1 e 6 o n b m ~ x  J e B b I X  llPMTOI<OB P. K a p b 1  ( ~ O J O C -  

mop,  H ~ J I K M A - ~ O P ,  E y p - u o p  M ~ p . ) .  to nu^ CJlOMCTbIX B ~ J I Y H H O - ~ P ~ B M ~ I ~ I ~ ~ X  
n e c r < o B  npocnexusaurcn  B n o n b  3 a n a ~ ~ o 1 - o  n o A H o x b R  x p e 6 ~ a  I i a  y q a c T r t e  

M e X f i y  p e K a M N  6. Y C O ~  ki Kapoii, ~ 6 p a 3 y R  H e p e n K O  XOPOLUO B b I p a > r < e H H M e  

T e p p a C O B b I e  I IOBepXllOCTM C OTMeTI<aMM 200-250 M ,  npMCJ lOHeHl4b Ie  I< C K J O -  

H a M  I'Op. ~ T M  IIOBePXHOCTM 6 o n b m e i i  Y a C T b I 0  CMJIbI30 PaC4 , r l eHeHbI  3 ~ 0 3 M e f i  

11 MMelOT X O A M N C T O - I ' p R ~ ~ ~ b l i i  p e n b e @  C 6 0 n b r u u ~  KOJlUqeCTBOM 03ep B 3a- 
n a A M H a X  M e X n y  XOJIMaMM. n o  H a U I e M y  MHeHUtO,  y K a 3 a H H b I e  T e p p a C O B b I e  

3'PPBHM MMelOT MOPCI<Oe I l P O M C X O X A e H N e .  n 0 ~ 0 6 ~ b l e  OTJ IOXeHMR 6 b 1 n M  B C T p e -  

r i eHbI  HaMW B A O n b  nOAHOlKNR x p e 6 ~ a  no p e K a M  O Y ~ - T b I - B t i c ,  6 0 J I b U I 0 8  ki 
Manoii n~nrefi-flxe,  H s i p ~ e - f l x e ,  n O A  ropoii K O H C T ~ H T I ? I ~ O B  K a M e l - l b  M Ha 
n p o c T p a l i c T s e  M e x n y  nocnen~eii  u p. Kapoii. n o  nonurle p. M. K a p b 1  cno- 
u c T b r e  cepbte ~ J I M M ~ I ,  n e p e K p b l T b I e  ~ a n y ~ ~ ~ ~ o - r p a ~ ~ ~ i i k l b ~ m  n e c l < a M M ,  npocnc- 
X e H b I  H a M M  B my6b r O p  H a  I IPOTRXEHMM 10 K M .  B AOJINHe  6. I ( a p b 1  B 15 K M  
m e p x  no T ~ Y ~ I I M I O  OT c n ~ ~ l r u n  ee c M. Kapoii B c T p e s e r l a  T o n q a  C J I O I ~ C T ~ I X  
~ a ~ l y 1 l l 4 0 - r p a ~ M ~ ~ b l ~  n e C K O B  MOl.UI.IOCTbIO A 0  60 M ,  0 6 p a 3 y l o w a ~  XOPOUIO 

B b I p a X e H l l y l O  T e p p a C O B y t O  n O B e p X H O C T b  C O T M e T K a M M  A 0  300 M .  O I I M ~ a l l l l b l e  

T O J I U N  O T J a r a J l M C b  B MI4rpeCCUOlIHbIX 3 a J l M B a X ,  YaCTMYHO, nO-BNAMMO>lJ', R 
AeJ lbTOBbIX yCJlOBMRX. 

UIupo~oe p a c n p o c T p a l l e H 1 4 e  M O P C K M X  T e p p a c o B b I x  y p o ~ r 4 e i i  I< BOCTOI<Y 

OT n o n t l o x u f l  n o n ~ p 1 4 o r o  Ypana O T M e s a e T c n  M. 8. KYBPIHLIM [168]. q e r ~ e p .  
TI IYHbIe  MOpCI<Me O T n O X e H M R  6brnki B C T P e q e H b I  H a h l M  Y c e ~ e p H 0 f i  OKOlleYl lOCTU 
n o n ~ p ~ o r o  Ypana  I4a  BOCTOYIIOM c I < n O H e  xp. Hnprana-Xoii H a  a 6 c o n l 0 ~ l l o i i  

u b r c o T e  o K o n o  300 M ,  a T a K x e  B y ~ a n ~ c ~ o i i  nonoce M e x n y  p e K a h l l I  lle113er1- 
ro-Rxoii 11 U y r b e i i ,  no p e K a M  n o ~ r o ~ - m r a ~ y ,  Xap6e10, X a f r ~ e t O  M C o 6 ~ .  

l aKMM 0 6 p a 3 0 ~ ,  a i I l o r o ~ M c n e l l l t b r e  @ ~ K T M Y ~ C K H ~  A a s H b r e ,  n o n y s e H r r b I e  

I3 n O C J l e A H M e  r O A M ,  1 7 0 & T R e p X A a I O T  I l P a B M J I b H O C T b  TOYKM 3 P e H M R  n e P B b l X  MC- 

c n e ~ o ~ a ~ e n e f i  nesopc~ofi  u 3 a n a n 1 l o - C n 6 ~ p c ~ o ~  H M ~ M ~ H I I O C T ~ ~ ~  o MOPCI<OM 



B nOC. r l enHee  B p e M R  H e K O T O p b l e  a B T O p b I  HMXIfIOIO 9 a C T b  pa3pe3a I l e T B e p T M q -  
I I ~ I X  ~ I O ~ C K M X  O T ~ I O ~ C H I . I R  ceuepa ~ ~ Y O ~ C K O R  M 3anant ro-C~6wpc~oR H M ~ -  
h l e ~ ~ 0 c T e f i  OTHOCRT K n j l N O U e l l y  [23, 164, 167, 225, 2581, CYMTaR Fix  O n H O -  
B 0 3 P a C T H b l M N  C a K 1 l a ~ b I . l b C K M M H  OTJIOXeHMnRqN I < a c n M n ,  ~ o K ~ ~ ~ T ~ . ? ~ c T R o ~ I  
3 e p X H e T p e T l i 1 1 H O r 0  R O 3 p a C T a  H M X I J ~ ~ ~  T O J U U  hfOPCKUX O T J I O X ~ I I M ~  RB.rlReTCR 

B ~ I C O K I I W  npouew conepxarjnn B I I M X  nbr.rlr,ubr u cnop T p e T I r q r t b r x  p a c ~ e r ~ u i i  
(DO 80-9O0/o). A M ~ T O M O B L I ~  BOnOpOCJIM M M U K ~ O @ ~ ~ H ~  npef lCTaB. ' leHbI  B 3TMX 

O T J O X e H N R X  kICK.rllOYMTe.lbH0 MOPCItWMM TpeT1lYHbIMI.I C ~ I O P M ~ ~ I M .  C 0 f i e ~ ~ a -  
I U ~ R C R  B H M X  a a y ~ a  M O ~ C K M X  X I O . ~ ~ ~ I O C K O B  M ~ B ~ C T I I ~  c n n c r o u e l l a .  Ecnu a]<- 
l l a r b ~ J l b ~ ~ ~ k  B O 3 p a C T  I I U > K ~ I ~ ~ I  TO.rl4l.i MOpCKUX ~ ~ n ~ > t t e l l ~ f i  6 y a e T  O I t O I l q a -  

T e J I b H O  A O K a 3 a H ,  T O  B H O B b  h l O X e T   LIT^ n O C T a B J e N  B O n P O C  0 B 0 3 h f O X H O C T U  CO- 

t'AMHeHMR ~ 0 J I R p l l 9 r 0  M ~ ~ ~ 9 a ~ b l . 7 ~ ~ ~ 0 ~ 0  ~ Z C C ~ ~ H O B ,  n ~ n l l ~ ~ b l h  6 0 . 7 e e  3 0 n e ~  
H a s a n  C. A. K o e a n e ~ c ~ u ~  [152]. 

C o G c ~ ~ c ~ r r o  6 0 p e a n b ~ b l e  ( K ~ ~ ~ H U ~ B C K J ~ ~ )  O T n O x e H M R  M O X I I O  P a C C h I a T -  
p H B a T b  K a K  n O 3 n I l D l O  @a3y n o n ~ p r ~ o k  T p a l f C r p e C C M U ,  3 a B e p m J l B U I y l O C R  H a  

c e B e p e  Esponeiic~oh r a c w  CCCP M 3ananrloii C N ~ N P M  ( P O ~ M M P O B ~ H I I ~ ~ I  
~ L I ~ R ~ - I C K O ~ O  K O M I I J I ~ K C ~  M O ~ C K M Y  ocanrtoo. Bo B p e M n  w nocne perpeccm 
hIOPR TIPOMCXOZMJI M I I T ~ ~ ~ C M B I I ~ I ~ ~  p a 3 h l b l B  ~ ~ D B M Y H O ~  ~ o p c ~ o i i  P a B H U H b I  M 
H a K O n n e H M e  a J I . l I oBMaJ Ib l l b lX  O T ~ ~ O X ~ I I N ~ ~ ,  A O C T M T a I O 4 I I X  B A O J M H a X  p e K  0 6 b  
11 E~jnceii X ~ O I ~ H O C T U  50-70 N 

q a c ~ b  ~ccnezosa~ene i i ,  ~ o ~ a s b r ~ a n  C I . ~ H X ~ O I I H O C T ~  o n e n e r j e H M n  rop Ypa- 
.sa 11 s e ~ s e p ~ u s r ~ o i i  ~ o p c ~ o i i  T p a r f c r p e c c u H ,  B c e  n u T o n o r u s e c K u e  n s ~ e ~ e r m n  
B e n M l l 0 f i  h r o p c ~ o i i  TO.rlUle O T  B a J Y I I I I b I X  K ~ ~ ~ B ~ J Y H H ~ I M  OTJlOXeHMRXI,  C M e H Y  

h 1 0 p ~ K o f i  ( P ~ Y H L I  N nb1 , l bUeBbIX  C n e K T P O B  B B e P T M K a J l L l l O M  n p 0 a M J I e  OT  OTl lO-  

CMTe.rlbH0 X O J O ~ O ~ I I O ~ U B L I X  K T ~ ~ J I O J ~ O ~ H B ~ I M  B H A a h I  p a C C M a T p M B a e T  K a K  

C B l l n e T e J I b C T B O  D ~ U ~ K . ~ ~ I ~ ~ ~ ~ T M Y ~ C K U X  M ~ M ~ H ~ H H ~ ?  OT . leAHUKOBbIX 3 n O X  K 

h l e X J E ! ~ I I M K O B b l h l .  Ha OCHOBatIMM 3TMX n p M 3 l l a K O B  &JlR ~ e ~ e p 0 - 3 a n a n l l 0 i i  Y a -  

CTM 3 a n a ~ ~ o - C k i 6 k i p ~ ~ O f i  HM3MeHHOCTN r. M. A ~ ~ ~ K o B  [182, 1851 B b l Q e J R e T  
B n e p M O i I  ~ o p c ~ o i i  T p a H C r p e C C M M  TPM 3 n O X N  nOXOJIOAaHM5i ,  o ~ ~ c J I o B J I M B ~ ~ o ~ K ~  

? p u  n o K p o B H b r e  onenerleswrr H a  Ypane ( n p e ~ ~ e e ,  h f a K c m a n b H o e  HJU c a M a -  

p o n c K o e  u ~ ~ I ~ R H C K O ~ ) ,  M pa3nenn1ow1~e ux 3noxu n o T e n n e H M R  ( T O ~ O J ~ C K O ~  
w ~ a s a ~ u e ~ c t i o e  ~ e x n e , g r i ~ ~ o n b e ) .  Y e ~ s e p ~ o e  roprroe o n e n e H e l l M e  ( c a p ~ a ~ -  
c ~ o e )  p a 3 ~ ~ s a n o c b  y x e  nocne perpeccmi M O ~ R .  Y ~ a s a r ~ l r b l f i  npnrwrm nono- 
xerj B ocrrony n o c T p o e l l u n  c ~ p a ~ ~ r p a ( P u s e c ~ ~ x  c x e M  s e T s e p T u y H b r x  o T . T o x e -  

~ u f i  n . 1 1 ~  c e ~ e p ~ o i i  sacm 3ananrro-Cubupc~oii H M ~ M ~ I ~ H O C T I ~  11 Ypana,  npu- 
I l n T b I X  B 1960 H 1963 rr. 

C O ~ J ~ C H O  3TI.ihf l l p e A C T a B 3 e H I l R R . I  I l O K P O B H b l e  JIeAIJMKM p a C n p O C r p a l l R J l M C b  
c Ypa.ia I r a  n p e n r n p ~ b r e  H M ~ M ~ H H O C T M  N c n y c K a n M c b  B M o p e ,  n p o n y u u p y R  

alict5eprr.r. B nepuon M a K c M M a n b r j o r o  o n e n e l l e r l u r r  y p a = ~ b c K M i i  . r l e n r ~ ~ r < o e b r i i  

n o K p o B ,  no M H e H N I o  I'. M. A a 3 y ~ o n a  [182, 1851, n e p e K p b I s a n  nce n e ~ o S e -  
pewbe H M I K H ~ ~ ~  0 6 ~ ,  a 1 o x H e e  ( h ~ e x n y  63 11 60" c. m.) s a x o n ~ n  H a  npano- 
C e p e i K b e ,  C O e n U H R R C b  CO C ~ ~ A H ~ C M ~ H ~ C K M M  Jle,D,IIIlKOBblhf nOKPOBOhf .  O A H ~ K O  
coi p y n r I U K H  BHMI'PM C w T a r o T ,  YTO O n e n e H e H M e  o r p a H u s w e a n o c b  ~ O ~ F ~ I M I I  

paiiotran~u Ypana u nen1-ruKI.r c n y c K a n M c b  a e n o c p e n c T s e H H o  B 3 a n a n ~ o - C M -  
6 u p c ~ o e  M o p e  (166, 2471. 

A. M. ~ O ~ O B  [238] C Y I l T a e T ,  9 T O  I l p O R B J I e l l k i e  K P Y n H b I X  KJlUMaTMLleCKMX 

P U T M O B  B ' I eTBePTMYHOM ITepMOiIe ,  T a K  YeTKO B b l P a > K e l I I l b l X  B E~pone ,  CM.'lb- 
110 o c ~ l a 6 e ~ a n o  H a  C ~ B ~ ~ O - B O C T O K ~  EnponeRc~oR Y a c r N  CCCP M cenepe 3 a -  
na .1~0 i i  C M ~ M P H  BCJIeAC'TFJMe M O 4 H O T O  KJlMMaTM4eCKOI'O BJIMRHMR AJIMTe,ll ,-  



H O ~  M O P C K O ~  TpaIlCrpeCCNM, O~Ba~lIBIllefi OrpOMHbIe HM3MeHHble npOCTpaHCT- 
Ba. 01123 K a K  6b1 HUBeJINPOEa.rl3 N3MeHeHUR KJINMaTa  OT JIenHNKOBbIX 3nOX 

K MexnenHuKoBblM. no hrHeauIo A. M. l l o n o ~ a ,  TpaHcrpeccLrn n o n ~ p ~ o r o  
6accei i~a  RBMJaCb O C H O B I I O ~ ~  I I ~ M Y U H O ~  BO3HNKHOBeHMR N pa3BMTIIR OJIeneHe- 
llun B cesep~blx p a f i o ~ a x  Ypana, a TaKxe B ropax I l y ~ o p a ~ a  a Taiihlbrpcl. 

P ~ ~ ~ ~ c c M R  hlOpn M \rCki~T€HUe BCJIeACTBNe 3TOr0 KOHTMHeHTaJIbHOCTN K,rlUhla- 
Ta  0 6 y c n o ~ u . ~ ~  w c s e 3 ~ o b e ~ ~ e  npesrlero OneneHeHMR 6 ropax. f l u ~ o n o r ~ ~ r e -  
CKHe &13MelleIlM~ B TOI!Ue MOPCKUX OCaAKOB, YBenMYeHHe M J I M  yMeHbUleHl3e 
coAep>I<aHwR B r l ~ x  06no~o~11oro MaTepuana, no MHeiiaio nonosa,  rie ceune- 
TeJIbC1'BYK)T 0 ChleHe .'IeAIIMKOEbIX 3nOX Me)KJlenHNKOBblAI)i, a RBJlRlOTCn 
OTpdXiellI4ehl CMetIbl ~ciI0~Nl'r QCaAKOHaKOIIJleHNR B AlOPCKOhf 6acceiirje 5 CUSI- 

311 c ~3~e11etfweh.1 ~ O J ! O I K ~ I I N R  6eperoooii nHilwI.r, pacnpene,?enw~ ~eqelilrii, 
ycnonllii penbeaa nIla N npyrMx runponuHamisecKux a a ~ ~ o p o n .  T ~ K  K a K  
paBllNllb1 C ~ B ~ ~ O - B O C T O K ~  E~ponef i c~oR YaCTM CCCP H cesepa CN~I . I I )M 
E n ~ ~ e f i c ~ o u e ~ e  nOKpbiBanMC11 HonaMH TonbKo on~o i i  ~ p y n ~ o i i  TpaI.icrpeccltr1, 
TO M OneiIeIleHMe rop Ypana M Cesepiloii Cu6kipu1 sb13sa~soe 3 ~ 0 f i  TpalIc- 
rpeccueii I1 CHHXpOllIlOe eR, 6bln0, no M H e H N m  A. M. ~ o H o B ~ ,  eAMHCTI3CIIHblM 

aneneHeHMeM n n ~  ~ T O ~ O  p a i l o ~ a  EBpa3Nki M m e n o  rop1-10-non~l~~bii i  I I  npen- 
ropllo-rnneii@o~b~fi xapawep.  

T e o p e ~ ~ s e c ~ o e  O ~ O C H O B ~ H U ~  n p u s m  oneneHeHuR, AaHHoe A. M. nono- 
BblM, IlpeACTaBJIFIeTCR H a M  11as6onee y 6 e ~ N ~ e n b ~ b l ~ l .  M M ~ ~ I H O  TpaHCrpeCCMR 
J l e n o n ~ ~ o r o  oKeaHa Hrpana peurammy~o ponb B seTsep-rwsHoM o=leneseiiww 
rOPHbIX ~ ~ ~ O H O B  Ypana., 

B pe3ynbTaTe m5lUMUJlOrNYeCKMX N C C J I ~ ~ O B ~ H M ~ ~ ,  nPOBOAk1BUIMXCR B Te- 
qeHMe 1958-1963 rr. H a  n o n ~ p ~ o ~  Ypane M npuneralolultx npenropsblx 
paBlIMHaX, 6 ~ 1 n ~  n0n)lYeltbl HOBble A2ltIHblel n03BOJIRIOluMe rOBOPllTb 0 31la- 
*YNTeJlbHO bleHbUMX pa3McpaX YeTBepTMzIHOrO 0,fleAeHeHMR Yp2.Ta [290; 2921, 
Ires1  TO ~ K ~ ~ ~ I B ~ J I O C L  npenbIirvuMMM MccnenosaTenRMM. 

npe>Kne BCerO H ~ O ~ X O ~ M M O  OCTaHOBMTbCn Ha np06JIe~e  3K30TIIYeCl<UX B a -  
. ~ y ~ o s ,  BcTpeqa1oumxc.n H a  BepluMIrax N cltnolIax Y ~ ~ A ~ C K H X  rop 11 pacc3la r- 
pMBaehIbIX 0 6 ~ 9 ~ 0  K a K  OClIOBHOe noKa3aTe~TbCTB0 CnnOLLIHOrO IlOKpCBlfOl~O 
oneneHeHMn cenepHLlx p a f i o ~ o ~  Ypana. T ~ K ,  @ ~ K T ~ I  3attoca B ~ ~ T Y I - I O B ,  COCTO- 
RUMX w3 nopou, ~ ~ ~ B N T ~ I X  B 3anan11b1x npenropbnx, ,la BeprnMHbI 11. n.laTo 
I l o n n p ~ o r o  Ypana O ~ . L R C I I N ~ I ~  p a c n p o c ~ p a t ~ e ~ ~ u e ~ ~  llolurroro ~ronoseare~~b- 
cKoro neUrlHKoBorc noKpooa, nnaranrnerocR c cenepa M c e ~ e p o - 3 a n a ~ a  u ne- 
peTeKaBuero sepc3 ypanbc~ufi x p e 6 e ~  B C T O ~ O H Y  3anan~o-C~1611pc~01i HW3- 

MemlocTH 141, 118, 226, 3431. Ha6~11onaenl~lfi I Ia  C e a e p ~ o ~  Ypane s a ~ o c  sa- 
JIyHOB M3 ~ 0 ~ ~ 0 4 ~ 0 8  YB~JIMcTO~~ nOJIOCbI ( C  OThleTOK 150-200 M )  H a  3anaA, 
B I'OPHYIO 06JIac~b A0 BblCOT 500-600 M, CBR3blBaJM C IOXHbIM I4 10rO-3a- 
r a A H b I n I  IlanpanneHkiehf AouxeErr$R ~0~03e~enbc1(0-ypanlcKor0 JeAHMKa 
nnonb hlepwmiorlanbttbrx ~exroprrbrx  nenpeccufi [29, 58, 1051. M. C. Yanell- 
-aaR 11361, o T p H u a R  p d c n p o c ~ p a ~ e ~ ~ e  noKponHoro onenetream ~lonosen~enb- 
CKOrO UetITpa, O ~ % R C H R J I ~  HaJll4LIUe 3anaAHMX B a n y H O B  I4a CK.rlOHaX rOp pas- 
B N T M ~ M  MecTIlblx manOK oneaeHemR, nenopasnen K ~ T O P L I X  6b1~1 C A B I I H ~ T ,  

no ee M M e H m o ,  Ha sanan OT Ypana, YTO N o ~ € ! c R ~ ' ~ N B ~ ~ I o  Asuxesue nezrllixo- 
BOrO n O K p O B a  OT IIH3MeHIlOCTU B rOpbl. OnllaK0 T a K O e  nO. lOX<eHUe npenCTa- 
BIlTb HeB03MOXH0, TaK I<aK CCnM n O K p O B H O e  QJIenelleHHe 3neCb 11 pa3BMBa- 
n O C b ,  TO UeHTPOAl er0 M9r B M T ~  TOJIbIlO ypaJIbcKMfi xpe6e.r I4 .rlbnbl UFCTe-  

Ka. lMCb 6b1 OT x p e 6 ~ a  H a  ?IM3hIC!HIlOCTM. K TOMY Xe npenCTaB,l€'lllle 06 0,le- 
&eHeHl.ru n p e ~ r o p ~ ~ b r x  H W ~ ~ ~ C I I H O C T ~ ~   anan any QT Ypa,rla, K a K  6b1.10 Y>lie no- 
~iasallo, ne noATsepxfiaeTcn ll0~efiIllN~N MccnenonaHmMu. B cnn3l.r c ~ T I I A I  

ltaxo>l<nease 'B ~ O ~ H O R  qacm Ypana BanyHon aanant~oro 11 BocToYtIoro npo- 
MCXOXAeHUR MOXeT 6 h l ~ b  O ~ % ~ C H ~ H O  AeRTeJlhHOCTblO APYrMX nPliPOAHblX 

$ ~ K T o ~ @ B .  
n o  l+arnehTy MIleHmo, p a s ~ o c  uanyHoB Ha Ypane o c y u e c ~ ~ n n n c ~  B OCIIOB- 

ti011 B TeyeHNe a.rlMTe.rlbtIoro nre303ofic~oro nepkiona nettennet1rr3au11n ypa.~h- 
CKOG T O P H O ~ ~  O ~ J I ~ C T U .  Pc39~aR 3P03Mfl, CHIIBeZIIlPOBaB I'OPHyH) C T P ~ H ~ ,  



.OCTaBMJIa  H a  B O J I H M C T O ~ ~  n O B e p X H O C T U  I l e H e n J I e H a  a J I J l I O B M a J l b H b l e  T O J I U U  
C BaJIyHHO-I'aSleYHBKOBbIhl M a T e p U a i I O M .  B I l p O u e C C e  nOAHRTMR M HOBOrCJ 
U M K n a  P a C q J l e H e H I l H  r0p~0fi  C T P a H b l  3 T U  T O n w l i  6 b l . n ~  p a 3 M b l T b l  W C H e C e H b I  
spo3~ef i  M conw@nm~u,re8. Ha n n a ~ o o 6 p a 3 ~ b 1 x  s e p u ~ u ~ a x  rop OT c H o c a  H 
p a s p y m e r r w f i  y u e n e n M  n u m b  o T A e n b H b l e  s a n y H b l  ~ a n b o n e e  c ~ o i i ~ u x  nopon. 

' U I k i p o ~ o e  p a c n p o c T p a H e H w e  n e c s a ~ o - r a n e w b l x  a n n m B M a n b H b I x  o ~ n o x e ~ u f i  
M ~ ~ O - K ~ ~ H O ~ O ~ ~ C K O ~ O  B O 3 p a C T a  ~ a 6 n m n a e ~ c ~  B H a C T O s t I I l e e  B p e M R  B o 6 n a c ~ u  
Z a y p a n b c K o r o  n e A e n n e H a  ( ~ o c ~ o s ~ < a s r  p a o H u H H a n  s a c n  C p e ~ ~ e r o  Ypana) .  
B T O J I U a X  A p e B H e r O  a J J I I O B U R  3 n e C b  B C T p e Y a m T C R  K p y n H b I e  B a n y H b I  y p a n b -  
CKMX n O p O A ,  Y A a n e H H b I X  OT M e C T  C B O e r O  K O p e H H O r O  3 a J I e r a H M R  H a  80- 
100 K Y  K BOCTOKY [242, 2611. M ~ O J I M P O B ~ H H ~ ~ ~ ~  BbIXOA T O J I U M  K O H r . Z O M e p a -  
TOB ( n p e n n o n o x ~ ~ e n b ~ o  H e o r e H o n o r o  ~ o s p a c ~ a  c B a n y H a h l u  Y Y X A ~ I X  natr- 
HOMY p a i i o ~ y  n o p o ~ )  6b1n B nocnemee sperm B c T p e q e l s  H a  l l o n s p ~ o h ~  Y p a ~ r e  
B M a C C M B e  Pafi-M3 [lol]. BOSMOXHO, 3 T N  K O H r J O h l e p a T b I  RBJIRIOTCR OCTaT-  
K o h l  A p e B H e a J I n m B M a J I b H b I X  T o n u ,  a K K y M y J I M p O B a B U M X C R  B I l e p M O A  n e t l e -  
I IJ IeI lM3aUMM C T p a H b I .  

~ ~ H O C  B a J l y H O B  BOCTOYl<blX M 3 a n a A t l b l X  n O p O A  M3 ~ B ~ J I U C T O ~  nOAOCbl  B 

r O P H Y H )  06nac~b  x p e 6 ~ a  A 0  BbICOTbI 500-600 M M O r  6 b 1 ~ b  T a K X e  O C Y U e -  
CTBJIeH B p e 3 y J I b T a T e  I ~ o ~ T I ~ o - ~ ~ M ~ o ~ ~ H o ~ ~  AeRTe.r lb t IOCTM M O P R  B I l e p M O A  M O P -  
CKUX ~ p a ~ ~ c r p e c c ~ f i ,  O M L ~ I B ~ B U I M X  c K n o r < b l  Ypana B B e p x H e m p c K o e ,  B e p x H e -  
MeZIOBOe, , H U ) K I ~ ~ T P ~ T U Y H O ~  M YeTBepTMLIHOe B p e M R .  0 ~ a ~ 0 f i  B 0 3 h l O X H O C T l f  

C B H A e T e J l b C T B y e T  H a X O > K A e t I M e  I l a  BOCTOqHOM C K n O H e  C ~ B ~ ~ H O ~ O  Y p a . i l a  
MOPCKHX O T J I O X ~ H U ~ ~  n O p T J I a H A a  ( B ~ P X H H R  mpa)  A0 a 6 c o n m ~ l i o h  BbICOTbr 
500 fi (611. H ~ K O T O ~ ~ I ~  a B T O P b 1  n o n a r a m T ,  q T 0  C e B e p H b l e  p a f i o ~ b l  Y p a J l a  B 
B e p x n e M e n o B y m  snoxy c n . q o m b  n e p e K p b r B a n u c b  M o p e M ,  K o r o p o e  C M , T ~ H O  
A e H y n U p O B a J I O  er0 I lOBepXl4OCTb .  B T O  B p e h I R  I l p e A C T a B J I R B l l l y l O  eUe P a B H I ? H -  
1ib16 n e H e n n e H  [26, 34, 44, 671. l 7 p ~  n o c n e n y m r r i e M  n o n H R T w  M p a c s n e H e H a n  
~ O P H O ~  C T P a H b I  pblXJIbIf: M O P C K H e  O T J I O X e H M R  6 b 1 J l ~  C H e C e H b I  I I P O U e C C a h l H  
A e H Y A a U M U .  T ~ K H M  o 6 p a 3 0 ~ ,  B a J l y H b I  H a  B e p U l U I l a X  Y p a J b C K H X  r O p  MMeIOT 

p a 3 J I ~ q ~ b l f i  r e H e 3 M C  U I I e  MOI'YT C J l Y X M T b  A O K a 3 a T e J I b C T B O M  CnJIOIIJ l fOrO no- 
K P O B H O r O  O J I e A e H e H M R  x p e b ~ a .  O A H ~ K O  C J I e A y e T  N M e T b  U BMAY, YTO B BbICO- 
~oropso i i  a a n a ~ ~ o i i  s a c T u  Ypajla B nepuon o n e n e H e H u s r  K p y n H b l e  B a n y u b I ,  
HCCOMHeHHO, I l e p e M e L I [ a J I I i C b  J l eAHMKaMM,  H O  B 3 T O M  C J I y q a e  OHM H p e A C T a B -  
.rreHbr n o p o a a h l u ,  cna rs roumu B b r m e n e x a u M e  s e p l u w l j b r  M B e p x H M e  Y q a C T K N  
T p C r O B b I X  AOJIMH. 

B cesep~oii p a c u r ~ ~ e ~ ~ o i i  Y a c m  n o n n p ~ o r o  Ypa.la, a T a K x e  H a  I I ~ M -  
n o n c r p H o M  n C e ~ e p ~ o w  Vpane y c T a t r a s n u B a e T c R  I r e r K a n  ~ ~ K O H O M ~ ~ H O C T ~  
I3 n p O C T p a H C T B e H H O M  l I a3MeLUeHMM K a p O B ,  T p O r O B ,  YqaCTKOP,  ~ J I ~ I ~ ~ I ~ ~ C K O ~ O  

p e n b e Q a ,  a T a K x e  c o B p e M e H H b r x  . n e n H m o B .  Bce OHM p a c n o n o x e e b r  B 3a- 
J l a 2 ~ 0 8  JIOJlOBMHe r0p~0r i  O ~ ~ ~ C T M ,  q T O  0 6 y c . l o ~ n l d ~ a e ~  p e 3 ~ M g  M O ~ @ O J O -  

r ~ q e c ~ n i i  K o l j T p a c T  s a n a ~ ~ j o f i  M s o c ~ o q ~ o i i  Y a c ~ e f i  x p e 6 ~ a  (CM. r.11. I ) .  no-  
. l O C a  P a C I l p O C T p a H e H P I R  COBpeMt?HHblX  J leAHMKOB M A p e B t I M X  K a p O B  X O p O ~ O  
C O B n a A a e T  C 30~0f i  MZiKCMhlaf ibHOrO CHeTOI . l aKOnneHMR.  K ~ K  6 ~ 1 ~ 1 0  n O K a 3 a l f O  
B rn. 111, Q o ~ o ~ o e  c H e r o H a K o n n e H u e  B ~ T O U  3 o ~ e ,  ki~e.IOLLtefi H a  l 7 o z r n p ~ o ~  
Ypane m H p u H y  AO 25-30 KM, B 5-10 pa3 6on~me,  q e M  B B O C T O ~ I H O ~  nono- 
BMHe x p e 6 ~ a .  3 ~ a  3 a K i ) H O h l e P H O C T b  B p a C n p e A e J I e H M M  O C a A K O B  C y l U e C T B O B a -  
.qa,  no H a U e M y  hlHel lMtO,  CO B p e 3 l e H M  B03 t IMKHCBeHMR Y p a J l a  K a K  0 p o r p a a H -  
YeCKU B b I p a X e l f H O I ' O  IlO,Ql<RTMR N O ~ Y C ~ O B J M B ~ . ~ ~ ~  X a P a K T e p  I.1 p a 3 M e p b I  0.le- 
,Te.HeHMR x p e 6 ~ a  M B YeTBepTMLII<@AI n e p U O A e .  

I I p ~ y p o l ~ e ~ ~ o c ~ b  a n ~ n t r i i c ~ u x  (PODM penbe@a K sana~t ro i i  nonosme rop- 
H O ~  0 6 n a c ~ u  R B n R e T C R  CUIIAe.TeJlbCTBOM TOTC, 9 T O  0 3 e A e L I e H M e .  A a X e  B 
M a K C W M a n b H Y I O  eI'0 CTaflMlO, p a 3 B U B a J l O C b  T O n b K O  B 3ana!;l~0if nO.TOCe I);iC- 
lUW?€!HHbrX Y'IaCTKOD x p e 6 ~ a  k1 OTCyTCTBOBaJ lO  B B O C T O Y H O ~ ' ~ .  0 1 4 0  PIMe.10 
~ o ~ H o - A o J I M H H ~ ~ ~ ~  N K ~ P O B ~ I ~  X a p a K T e p .  B B O C T O ' ~ ~ I O ~  IIOJlOBMI.1e c e ~ e p i . 1 0 i i  

s a c T M  l 7 o n ~ p ~ o r o  Ypaqa,  a T a K x e  l l p u n o n ~ p ~ o r o  u Cesep~oro  Ypana 
HMTJe H e  O T h l e Y e H O  CJ l eQOB ~ ~ ~ E I H K O B O ~ ~  Ae5ITeJIbHOCTM. T o J I ~ K o  B 10x1-10fi ,  

Cl iJ lbHO c y x e ~ ~ o i i  q a C T H  ~ O ~ R ~ H O ~ O  Y p a J I 2  ( M ~ C C U B ~ I  na8-Ep,  Pafi-M3 



I4 np.), K a p b l  Pi T p O r O B b l e  AO.rlUHb1 C RPKHMM CJIeAaMki  3 ~ 3 a p a U M 0 ~ ~ 0 f i  M a K -  

K Y M Y J R T U B H O ~  Llen ' reJIbHCCTM A p e B X M X  JleAHMKOB p a C n p O C T p a H e H b 1  K a K  H a  
S a n a A H O M ,  T a K  U H a  BOCTOYHOM C K n O H a X  x p e 6 ~ a .  C k i ~ h l e ' r p M Y ~ O e  p a 3 B U T M e  
A p e B H e r O  O J I e A e H e H U R  C B R 3 a H O  3 A C C b  C ~e6onbruoii U H ~ U H O ~ ~  x p e 6 ~ a  (20- 
25 KM), U e n u K o M  p a c n o n a r a m l u e r o c R  B s o ~ e  n o s b I r u e H H o r o  c l . i e r o H a K o n -  
J I eHUR.  

O T C ~ T C T B U ~  JleAHMKOBblX @ O ~ M  penbe@a B B O C T O Y H O ~ ~  s a C T U  x p e 6 ~ a  
0 6 b l Y ~ 0  O ~ % R C H R . ~ M  n O C . r l e , ~ ~ i O U l ~ I ! v l  y H M Y T O X e 1 l H e M  UX 3 P 0 3 H O H H b l h f H  np0- 
UeCCaMki .  C O X P ~ H H O C T ~  Xe @OPM J I ~ A H U K O B O ~ ~  C K y J I b n T y p b I  B ~ e H T p a i l b H 0 f i  
M 3ana~Iior"l I I aCTRX r O p  CBR3blBaJlM C A e R T e J l b H O C T b l O  r O P H b l X  J l eAHNKOB 3a- 
K ~ ~ I O ~ ~ H T ~ J I ~ H O R  @ a 3 b 1  ~ a n ~ a ~ ~ ~ 0 - 3 b l p R l l ~ ~ 0 r 0  n O K p O B H O r 0  O J e A e H e H H R  C a p -  
T a H C K O r O  M r O J I O U e H O B O r 0  KaPOBO-AOJIMHHOTO OJ l eAeHeHkiR  [38, 41, 58, 61, 105, 
1091. Ho, K a K  6 ~ 1 ~ 1 0  n O K a 3 a H O  B m. I, B 0 3 p a C T  K a P O B  RBJIReTCH 3 H a q M T e A b H O  
6 ~ n e e  A p e B I i U M ,  11, C J l e A O B a T e J l b H O ,  OTCyTCTBUe  3TMX @OPM B B O C T O Y I I O ~ ~  no- 
J!OBMHe x p e 6 T a  M O X H O  O ~ % R C H U T ~  T O J b K O  T e M ,  YTO O J l e A e I l e l l M e  B 3~0G g a C T N  
r0p H e  C y U e O T B O B a J l O .  

C B ~ X ~ C T ~  M X O P O U l a R  C O X P a l i l l O C T b  K a P O B  ~ ~ ' ~ ~ C H R ~ T C R  n p e X A e  L C e r O  
~ O , ~ H O B J R I O U ~ ~ ~ ~  A e R T e J l b H O C T b I o  C O B p e M e H H b I X  If I l e A a B H O  M C ~ I e 3 H y B I U U X  JeA- 
HMKOB. MHoI-M~ A p e B H M e  K a p b l  H e  C O X p a H I f n M C b ,  HO p e 3 y J l b T a T b l  n p O u e C C O B  

~ a p o o 6 p a 3 o ~ a l 1 u ~  s a n e s a ~ ~ n e ~ b r  B a n b n u f i c ~ u x  @ o p ~ a x  p e n b e @ a .  T ~ K  K a K  
YYaCTKM a J I b n M f i c ~ o r 0  p e ~ b e @ a  H e p e n K O  H e C y T  CJleALI  H e C K O J b l < U X  I[IIKJlOB 
n e p e p a 6 0 ~ ~ ~  K a p a h l 1 4 ,  T O  3 T O  C B U A e T e J l b C T B y e T  0 ewe 6onee AJIMTeJ l l~ l lOM 
B p e M e I I M  B O ~ A ~ ~ C T B M H  K a p O B b I X  J l enHMKOB H a  r O p l I b I e  MaCCMBbl, O X B a T b l S a l O -  
U e M ,  IIO-BNllMMOMY, H e  TOJIbKO B e C b  Y ~ T B C P T U Y ~ I ~ ~ ~ ~  n e p k i O &  HO M 3 H a s H T e q l r b -  
H ~ K I  C ) a c T b  n ~ 1 M o w e H a .  

B o s p a c ~  a n b n u i i c ~ u x  @ o p ~  penbeaa B c ~ o m  oqepenb K o c n e l I H o . y K a ? b t -  
B a e T  H a  B p e M R  B03HUKHOBeHMR Y ~ ~ J I ~ c K o ~ o  x p e 6 ~ a  K a l <  ~ p ~ I ' p a @ k i Y e ~ ~ k i  
B b l P a X e H H O r O  nOAHRTM77. DO BCRKOM C J l y Y a e ,  yXe B n J l M O U e H e  y p a J I b c ~ M h  
x p e 6 e ~  A O J l X e H  6 b 1 n  WMeTb  a 6 ~ 0 J I l O T ~ b l e  ll OTHOCMTeJlbHbIe  BbICOTbI, ~ : I I . I ~ K Z I ~  
I f n u  6onbrue c o n p e h i e t l r i b r x ,  6 n a r o n p u ~ ~ c ~ ~ y 1 o q ~ e  ~ ~ ~ B I ~ T M K I  I i a p n n o r o  one- 
A e H e H M R .   TOT BblBOA COI 'JaCYeTCR,  B YaCTHOCTM, C A a H H h l M M  M3YYeHIiR no- 
r p e 6 e ~ 1 1 b l x  n o n u H  H a  cesepe 3 a n a n ~ o i i  Cu6upu.  rny6usa  , r r o s e T s e p r H Y l . i o r o  
S P O ~ M O I I H O ~ O  spe3a n 0 c T u r a e - r  anecb 300-350 M, n p l f l r e h i  A H U I I ~ R  :ITHX no- 
n M H ,  n o r p e 6 e r . i ~ b r x  non ~ o n q e i i  s e T s e p - r t i s H b r x  o c a n K o n ,  n e x a  r I r a  150- 
200 M H U X e  Y p O B H R  M O p R  [186]. n e p e y m y 6 n e l i ~ b l e  AOJlMl.ibl 0 6 l i a p y ~ e ~ b l  
H B C e B e p H b I x  p a i i o ~ ~ a x  n o n ~ p ~ o r o  Ypana.  B npenenax B O C T O Y I I O ~ ~  11acTW 
x p c 6 ~ a  B n o n u l r a x  p e K  J o ~ r o ~ - K l r a ~ a  M X a p 6 e ~  6 y p o ~ b l ~ ~  c ~ < ~ a j Y u ~ a h l C I  
B C K P b l T a  T O J I U a  Pb IXJ Ib lX  O T J I O X ~ H U ~  no 170 M MOUHOCTM. @ O P M U P O B ~ H ~ ~ ~  

n e p e y r ~ y 6 n e ~ ~ b r x  nonwe B O C T O Y H O ~ ~  Y a c T H  n o n ~ p ~ o r o  Ypana 11 3 a n a  nqo- 
C n f i ~ ? p c ~ o i i  I IU3MeHtlOCTM IIPOUCXOAMnO O n H O B p e M e H H O  n p U  6onee BbICOKOhT, 
q e h l  c e f i r l a c ,  nOJlO>Ket lHki  A O Y ~ T B ~ ~ T M Y H O ~  n O B e p X H O C T H  HU3hleHHOCTM ( H a  
150-200 M). no B p e M e H M  3 T 0  COOTBeTCTBYeT n e p M O n y  M ~ K c u M ~ . ' I ~ H o I ?  11'20- 
r e ~ o ~ o i i  p e r p e c c l w  nqops i  ( M M O U ~ H  - I I M X H U ~ ~  n n ~ o u e ~ ) .  C n e n o n a r e n b ~ ~ o ,  
p a c c h l a T p u s a e h t a R  s a c m  Y p a n b c ~ o r o  x p e 6 ~ a  c y i u e c ~ ~ o s a n a  y x e  B H e o r e H e ,  
npMLleM ~ ~ C O J I ~ O T H ~ I ~ ,  a B P R A e  p a f i 0 1 l 0 ~  N O T H O C M T e n b l I b I e  BblCOTbI , IOPHbIS  
MaCCi lBOB 6 b l n M  Bon~,~ne C O B p e M e H l l b I X .  T a ~ 1 . i ~  06pason1, n p e A L T a B J I e I i M e  
MHOrMX M C C J I ~ A O B ~ T ~ J I ~ ~ ~  06 YpaJle K a K  B e C b M a  MOJIOAOM r O p H O M  ~ O A H R T M M ,  
B O S H M K L U ~ M  H a  M e c T e  I I e o r e H o B o r o  n e H e n n e H a  B T e s e r i H e  n n e i i c ~ o u e l l a ,  M,TM 
naXe ero ~ ~ o p o i i  ~ O J l O B U H b I  [135, 262 U ~ p . ] ,  RBJ lReTCR O U I U ~ O ~ I I ~ I M .   TOT 
B ~ I C O A  naer o c l l o s a t r n e  npennonaran ,  s ~ o  n e p s b r e  n p o R n n e H u n  o n e a e r r e r l u x  
1 i a  Ypane ( ~ a p o ~ o r o  ~ w n a ) ,  BOBMOXHO, OTNOCRTCR y x e  K n n u o u e l l y .  

B ~ o p x e ~ w e  a p K T M Y e C K O r 0  6accei i~a  B n p e n e n b r  n e ~ o p c ~ o i i  14 3anan-  
H O - C H ~ M ~ C K ~ ~ ~  H M ~ M ~ H I ~ O C T ~ ~ ~  6 ~ 1 . ~ 1 0  O ~ Y C J I O B J I ~ H O ,  no-BMAMMOMY, 0 6 4 ~ ~  
s n e i i p o r e ~ u r e c ~ u ~  o n y c l t a l . i u e l i  STUX T ~ D P W T O P M ~ ~ .  Y Y M T ~ I B ~ ~  pacnpocrpa- 
H e M N e  s e T B e p T M Y H b I X  RlOpCKMX O C a A K O B  I l a  ~ ~ C O J I I O T H ~ I X  BbICOTaX 250- 
300 M ( H a  llaii-Xoe no 375 M ) ,  cnenye-r n p e n n o n o x m b ,  YTO B 3no.w w a l t c w -  
M a J l b H O r O  p a 3 B M T M R  T p a H C r p e C C M M  O n y C K a I l H e  C e B e p H b l X  ~ ~ ~ O H O B  Y p a ~ l a  



4IPM.rleTZiIOUMX H M ~ M ~ H M O C T ~ ~ ~  no CpaBHeHMIO C COBPeMeHHblMM BbICOTaMU 
.COCTaBMJIO He MeHee 300 M. Mope BnJIOTIlyIO nOAXOAMJI0 KnOAHOXbIO xpe6- 
Ta, a B ceBepH0fi saCTM ~ O ~ R ~ H O ~ O  YpZiJIa, m e  AHMUa KPYnHbIX AOnUH 
;7eXaT c e k ~ a c  Ha Z ~ ~ C O J I I O T H ~ I X  BbICOT2X 200-250 M, MlIrpeccwpoBano BBepX 
.no nonwsaM, o 6 p a 3 y ~  y s ~ s e  m y 6 o ~ o  BnaIouuecR B H Y T P ~  rop onpecHesfrbre 
3an11BbI. B hleCTaX HM3KOTO PaCnOJIOXeHMR ITepeBanbHhIX YVaCTKOR C K B 0 3 -  
H b I X  AOnMH (200-250 hi) 06pa30sbr,rca.?~cr, Y3KMe npOJIIIBbI. npe2ropl-1h1e 
ysanbr npencTasnn.mi co6oii nonyocTpona unl.: c e p m  oclpoaon. X a p a ~ ~ e p  
6 e p e r o ~  c e ~ e p ~ o i i  ~ a c ~ l r  l 7 o n n p n o r ~  Ypana C P I . ~ ~ H O  HanGMMHa.1 cospewll-  
Hble OZIepTaHMn 6eperonoA JlHl-IMki HOBOR 3e~n.c i .  

B neprfon 11au6onee XO.~~OAI-ILIX $12.3 TpaHcrpeccMu I - renocpe ,~c~oe~rroe  
.COCeACTBO C nOiIRpHb1M 6acceA~onr BbJ3bIBaJlO 3HalrkiTenLI-iOe nOHMXeIl13e 
neTHux TenrnepaTyp, YTO npunoncrno K ysenMserrwIo p a 3 ~ e p o n  o~leneaeHwn B 

ropax Ypana. n o  HeKoTophrhi IlamuM pacseTaM, cpenHRn ne~1-tnn TeMne- 
pa-rypa ~ o s a y x a   HIO OH^.- a s r y c ~ )  Ha n o n ~ p ~ o ~ '  Ypane noeuxanacr, Ifa 
3-4". EC.IU cpeAHRn MrqoroneTtrnR TeMnepaTvpa Tpex .leTHMx afecnueu B 
A ~ a e p h f e  cocTannReT B I - r a c ~ o ~ u e e  upenrn 5-5,5", TO B nepMon TpaHcrpec- 
C U M  B ce~ep11oR rac-ru n o n ~ p r ~ o r o  Ypana Ha ypoBHe Mopn MOXHO O X M A ~ T ~  
ol<ono 6" ( n p ~  ~ o n e 6 a l f 1 . 1 ~ ~  0.r rona K r o ~ y  OT 4 no 8") npOTMB coBpelielI- 
H O ~  9-9,s0, IlanpMMep, B B o p ~ y T e  H B rOpHbIX a0,'IIllfaX ( M ~ T ~ O C T ~ H U J ~ U  
6. X a n a ~ a ,  ~ O J R P H ~ I ~ ~  Y p a ~ r ) .  O c o 6 e ~ ~ o  cyuecTseHtloe c1-ruxelItre TeMne- 
PaTYpbI B03ApXa ~ a 6 n 1 o n a n o c 1 ~  B nepnoA no~7oBMlie JeTa B CBn3F C 3aTpa~oh  
6 0 J J b ~ o r 0  KomYecTBa Tenna I-ra Tanawe MOPCKMX JI'LACB. 

Cy~hlapJlaR a 6 n n u ~ n  1-la YpOBHe nHMU rOpHbIX AOnUII (200-300 . M )  
B C ~ B ~ P H O ~  IracTu I l o n ~ p ~ ~ o r o  Ypana cocTasnReT B EracToRuee BpeMn B 
CpeAHeM 4500 JUM npM ~ o . r l e 6 a 1 . 1 ~ ~ ~  OT rOAa K rOAy OT 3500 A 0  5500 MM, llT0 
coo,rneTcTnpeT M ~ M ~ M ~ H M I O  cpen11eR n e ~ ~ e i i  rehlnepaTypb1 OT 7 no  12" ( c ~ .  
1.n. 11 M IV) .  O C H O B ~ ~ B ~ R C ~  Ha CBR3M c ~ ~ A H ~ R  ne~IIek  TeMnepaTYpbI 11 CyM- 
nrapsofi a 6 n ~ u ~ u  (CM. ~ a d n .  SO), M O X H O  C Y M T ~ T ~ ,  ZITO npM nonuxel-lI{u TeaI- 
nepaTypbr neTHux Mecnuen B nepuon TpaHcrpeccuu Ha 3-4" cyJlMapt1an a6- 
ZIRIIMR yarerIbnruTcn no 2500-3000 MM. O n ~ l a ~ o  3 ~ a  Benwwsa a6nnuuu Bce 
.ewe B 2-3 pasa 6 y n e ~  npeub1rrraTb cospes1eHtlble tie.rlI1ZIMHbI c11ero3anaco~ 
EI ~ O P I I M X  ~ O . ~ U H ~ X  B 3ot1e MaKcH%Iavlbtioro ct ierol-ra~on, ie~un (600- 
1 0 0 0 ~ n t ) .  Ecnu ~ O I I ~ C T M T L ,  YTO BenusuHa cIIerorraKonnelruH B nepuoA xo- 
n o ~ ~ o i i  @as61 TpaHrpeccrin hla.70 O T J I M Y ~ J ~ C ~  OT c o ~ p e h ~ e i l ~ o i i ,  TO nr0x1.10 
~ I P M ~ T N  K BbIDOAy 06 CITCYTCTUIIM ~ C . ~ O B M ~  J A R  B03HMl< l IOB~1 lMR OJeAeIleHMR 
rja y p o s ~ e :  nr.ru~u nonutr ce~epr.roii .racTu I l o n n p ~ o r o  Ypana. 

H a  yposl!e nnaTo (700-900 M )  cyMMapHan a 6 n ~ u ~ n  cocTannneT B 
HaCTORuee BpeMR B CPeAHeM 2200 MM npU ~ o n e 6 a ~ u n x  OT rOAa K rOAy OT 
1500 no  3000 A.M. npw ~ n e i i p o r e ~ ~ ~ ~ e c ~ o n r  onycKaHMM ropr~oii- cTpamr B 

IlepMOA TpaHCrpeCCMM ]!a 250-300 M M OAlfOBpeMeHJlCM CHMXeHUM CpenHllX 
JeTHNX TehlnepaTyp Ha 3-4" BC.J€!ACTBMe COCeACTBa C X O J O A H b I h l  hlOpeM 
.cyivMapHan a6n rcu~n  YMeHbuIMTcn AO 1000-2000 MM, IITO Rce x<e 6 y n e ~  no- 
cTaTost1b1nl A.IR , ~ ~ M K B H A ~ I ~ I ~ M  @ O H O B O ~ O  CH~XI-101-0 noKpoBa Ha nna-ro, IfaKon- 
n e m e  K O T O P O ~ O  I -~e  npenb1mae-r B 3ananliofi 3o11e 500-800 MM. 3 ~ a ~ ~ . r e ~ l b -  
.Hoe oneZenelwe B nepuoA x o n o ~ ~ o i i  aasbr Tparrcrpeccux Morno cyqecmo-  
Ban, TonbKo B MecTax, rAe cHeroHar<onneHue npeebrmano ~ T M  Benuwtfbr, li 
npexne  Bcero Ha ~ a w 6 o n e e  B ~ I C O K M X  ropHbIx MaccuBax s a n a ~ ~ o i i  sacTu 
x p e 6 ~ a ,  RBJRBLlII lXCR OtIaraMH pa3BMTMR AOJIWHHbIX JleAHMKOI3. Kapb1 npen- 
.cTannnnu co6oR cnnomsr,Ie @up~osb re  Saccefisbr, nanasmue I.ra:la,no rronus- 
IlLIhl Jle2HMKabi. . . 

J ~ A H I ~ K H  x p e 6 ~ a  OYe-Hb~paa 11 PRAa npyr1lX rOpHbIX IvlaCCMBOB 3anaA- 
H O ~  ITOJIOBMllbl r0pt10fi nOJOCbI CnpCKanMCb CBOMMM R3blKaMM B NH~peCCMOH- 
Hble hlOpCKMe 3aJIMBb1, IlpOAyuMpyR aiic6epru, KOTOPbIe BblHOCMnM BanyllHhlfi 
MaTepMan B OTKPLITOe Mope. B 3aK~7lOYUTeJblIyIo @a3y TpaHCrpeCCMU IIaCTb 
atic6epron npMcTanana K ocTpoBaM, pacnonoxerwbrnr B ~ e n o c p e ~ c ~ ~ e ~ r ~ r o f i  
. ~ ~ U ~ O C T M  OT rop (cospe~e~tlrr , re  npenropeble y ~ a n b r ) ,  c rpyxan  ria n ~ o  o6no- 



aio.1Hblfi M a T e p u a n .  QTWM, no-BMAMMOMY, O ~ W I C H R ~ T C R  H a n u w e  n o n o c b r  xon- 
M U C T O - r p ~ n o ~ o r o  penbe@a m u p u l i o i i  5-8 UM, n p o ~ ~ r w ~ a ~ o m e i i c ~  M e x A y  

T I O A H O ~ M e l l  3 a n a A H O r O  CKJ lOHa  ~ O J I R ~ H O ~ O  Y p a J I a  M n p e A r O p H b l M M  BO3Bbl -  
r r r e H H o c T R M u  n e ~ 6 o i i  M Ce~e-ns .  B xonniax K r p m a x ,  cnoxearmx n e c l r a r i o -  
TaJ l eYI I I IKOBbIMN OTJlOX<eHMRMN C 6 0 n b ~ M ~  KOJlU'leCTBOM KPYI lHb lX  B a n y H O B  

J'panbCKMX I IOpOA,  no YCTHOMy C O O ~ U ~ ~ H M I O  A. M. ~ o I I o B ~ ,  0 6 1 ? a p y > t < e ~ b 1  
OCTaTKW P a K O B M l i  ZleTBePTlIYHblX MOPCKIIX MOJIJIIOCKOB. B p a 3 H O C e  0 6 ~ 0 ~ 0 s -  
I - Io ro  ~ a ~ e p n a n a  n p M H m a n M  T a K x e  y l r a c m e  n t o p c K M e  n p w n a h l l b r e  n b ~ b l .  
Xoporuo s b I p a x e H 1 i a R  r p m a  B ~ I C O T O ~ ~  AO 20-30 A, a a n l b r ~ a ~ o u a ~  c s a n a ~ a  
y ~ a 3 a ~ ~ y 1 0  nonocy x o n h I n c T o r o  penbe@a, @op~trposanacb ,  n e p o m l l o ,  B nail- 
BOAHbIX y C J O B M R X .  A c H M M ~ T P M ~ H ~ ~ ~ ~  I l ~ l l e p e l r H b l h  I l p o @ H J l b  r p R A b l  ( n o n o r ~ i i  
s a n a ~ ~ b ~ l i  M ~ p y ~ o f i  B O C T O ~ H ~ I R  C K ~ I O H ~ I )  C B R S ~ H  T a K x e  c n o c n e ~ y ~ o ~ l e h  3p0- 
~ R O H H O ~ ~  A€RTeJ IbHOCTbIO BeCelIHMX M JIeTHMX CHeXHMKOB,  3 a n e T a l O U I I X  H a  
ECJCTOsHOM CKj IOHe  r P R A b l .  

Heo6xo~un1o M M e T b  B BMAY, 9 T O  XOJIMNCTOCTb 3 a n a f l H b l X  npe~ropkifi no- 
J n p H O I ' O  YpaJla B 3 H a q k i ~ e J l b ~ o h  M e p e  O ~ L R C H R ~ T C R  3 P 0 3 M O H H b I M  P a C q J l e H e .  
' E l l e M  n e p B W i H 0 f i  I IOBepXHOCTM J ~ ~ A O B O - M O ~ C K O ~ ~  aI<KYMYJIRUMM. 0 6 M . 1 M e  03ep 
B n p e A r O p b R X  CBH3al-10 K a K  C H a J I I l q M e M  n e p B M s I i b l X  KOTJOBllH Me)l<AY a K K y -  
3 l ~ J l R T M B H b l M U  X O n M a M U  N rPRAa;LIM,  T a K  M WMPOKO P a 3 B M T b I M U  3 n e C b  np0- 
l [ e C C a M M  C O ~ I ~ ~ J ~ ~ O K U M O H H O ~ O  nOAnpy>1<1.1BaHMR B 3 P 0 3 M O H H b l X  n o x 6 n ~ a x  CTO- 
K a  (2931. 

B ~oc~os r ro i i  n o n o n u l i e  cencp~oii p a c m ~ j p e ~ l ~ ~ o f i  I I a c T M  n o n n p ~ ~ o r o  Ypa-  
na B c n e A c T o M e  sianoro c r i e r o a a K o n n e r i u n ,  ne n p e B b r r u a r o r u e r o  B t i a c r o m q e e  
B p e V R  100-300 a M ,  OJle,!lelleI~Ple B I l e p M O n  T P a H C r p e C C M M  H e  paSBMf ia , IOCb .  
B 0 6 c n e n o ~ a ~ ~ ~ r x  H a n i a  ~ O P I I L I X  A o n m a x  p e K  B a f i n a p a ~ b l ,  L l l v l ~ b e i i ,  E. Ya-  
A a T b I ,  f l o H r o ~ - K ) r a H a ,  X ~ H M ~ R ,  6. n a f i n y ~ b l H b 1  M IIX nPMTOKOI3 I i k i r a e  H e  
B C T p e Y e H O  6 e c ~ n o p ~ b l x  h I 0 p e H H b l X  0 6 p a 3 0 ~ a r i ~ 8 .  Y ~ a 3 b l B a c . \ f b l e  h ~ I l o l ~ I l V M  
1ICC.lIeflOBaTe;lRhIU <<KOII~' l t lOlZO~eHHble>> r P X A b 1  B BOCTOqKbIX I I p t ' A r O p b n X  3 ~ 0 i  
Y a c T t l  n o n ~ p ~ i o r o  Ypana ( h r e x n y  p e K a a w i  U l y l r b e f i  tr 6 a f i n a p a ~ c ~ " 1 )  n p M  
RHkIMilTeJ lb l lOM O ~ C . ~ ~ A O B ~ H N I I  OKa3a. ' lMCb 3P03MOHHbIMM OCTaHUaM1.1, C J 7 0 X e H -  
f!bIMM I l a  n B e  T p e T M  MOPCKMMM CJlOMCTblMH r J l U H a M M  M I l eCKaMM 1i J I H U b  
C B e p X y  I IPMKPblTbIMM ~ 0 J I ~ l e h  I3a~ lyHHO-rane ' l l tHKOBbIX I leCKOB,  nO-L3M,C(klAIdhIy, 
n p ~ i 6 p e x c 1 l o - n 1 o p c ~ o r o  r e~esuca  ( ~ H P R H C K ~ R  C B U T ~ )  . B c ~ p e q a 1 o u w e c f I  B 
BOCTOYHLIX n p e a r o p b n x  y l I a c T 1 c u  x o n M N c T o r o  p e n b e a a ,  K a K  n o ~ a 3 a n ~  I ? a l l r u  
I ~ ~ ~ J I I O A ~ H M R ,  o 6 p a 3 0 ~ a n ~ c b  B p e 3 y n b ~ a ~ e  spo3uo1rnoro p a c L l n e t i e i l k l s i  
~ ~ ? ~ B H Y I . ~ o ~  M O P C K O ~ I  PaBI IMI Ib l ,  0 ' leM,  B 'IaCTHOCTM, C B l l f l e T e J l b C T B y e T  l o -  
P I I 3 0 H T a J l b t l a 5 l  CJIOMCTOCTb OCanI<OB,  C J I a r a K l 4 M X  Xof lh fb I  H rp f l j I b1 .  50.al,- 
WWHCTBO 0 3 e l 3 ,  3 a H M M a l O U M X  nOIi l lXle l3MR Me)l<AY XOJIMaMk1 M r P R . ~ a M M ,  
o G n s a l i b l  C B O M M  n p o u c x o x A e H M e M  nposeccanl C ~ . T I I @ J I I O I < U M O ~ I I ~ O ~ O  nonnpy- 
XI IBaHMSl .  

B c e n e p l i o h  l r a c T M  ITonnprroro Ypana T u n u w r b r e  K o I i e s r i o M o p e l r l - r b l e  r p R -  
z b l  BCTPe ' la lOTCX TOJI1,IiO B 3 a n a ~ l l o f i  3 O l i e  x p e 6 ~ a ,  n G n ~ 3 1 4  COBpeMclHH!>IX 
~ ~ A J I U K O B ,  H a  M a K c M h I a n t I l o M  OT H M X  y n a n e s l . i u  3-4 Kni H R n n n I o T c s l  nos~t -  
~ e n n e i i c ~ o u e r i o n ~ ~ ~ ~ ~  0 6 p a 3 0 s a ~ u ~ ~ u .  )lanee B H H ~  no ,To, r lvHaM ~o ca:.:oro 
B L I x O f l a  113 TOP  A P e B l l l I e  K O H e L I I i O M O p e I i H b l e  r p R a b 1  nO.r lHOCTlI0  OTCYTCTRYIOT. 

 TOT  KT ~ p e 6 y e ~  fla.YbltefiLLIer0 ~ ~ B R C H ~ ~ I M R .  BO~MO>I<HO, 3 T 0  CBff3i lHO 
t T e h l ,  YTO B I I i O ~ U e  AO;IIIlIHL.le 3CAHMKN CIIyCKaJNCL.  B M H r p e C C H O l 1 l l l ~ l e  3r74711Bb! 
tr n 0 3 T O h l Y  tie hlOr.lM ~ ~ ) 0 p l l l l p 0 ~ 2 l ~ b  K O l I e ~ H O h I O p e l ~ H b l X  rpn:l. 

B m r n l l o i i  c y m e l i ~ o i i  L l a c r H  nonsp t~oro  Ypana A O . ~ I I ~ H I I M ~  n e n i l m l i  cny- 
Cl ( a JMCb  A 0  C a M O r O  n O A H O X M R  K a K  3 a I l a A H O r 0 ,  T a K  M BOCTOYHOrO CKJlOl lOB 
x p e b ~ a .  0 6  3 T O M  cUM!C~T~.?~CTBYIOT XOPOUIO B b l p a H < e H H b I e  K O H e l r l l b l e  M 6 0 ~ 0 -  
B b I e  M O P e N b I ,  paCn0?10X<1?IllIble n p M  B b l X O A e  M3 T P O r O B b l X  AOJI l lH 13 8-12 KM 
O T  HX NCTOI<OB. T p o r ~  MeCJ7T R P K M e  CJ l eAb l  s ~ z s a p a s u o ~ t ~ ~ ~ R  ,TeRTC.rlLIiOCTM 
3 e A H M K O B  M X a P a K T e P W 3 Y I O T C R  C T Y n e l i Y a T b l M  n p O A O J I l t l b l ~ 1  n p o @ l . i J I e h l ,  HaJ I I l -  
sr-iehf p~ rene i i ,  n o n n p y x ~ l n a m m ~ x  nepe)lr.iy6ne11~~1e oaepa ( p ~ c .  102). no- 
n e p . u r r o c T L  pr~reneii 6 o . r l ~ l r r e i i  z r a c T b r o  paspymesa M O ~ O ~ H ~ I M  B b l s e T p w B a r i u e n r  
J r  n p e n c T a t 3 n n e T  co6oii x a o - r l / s e c ~ o e  t 1 a r p o h r o x A e l I k i e  0 1 - ~ O M I I ~ I X  l < a n l e f ! t i b l x  



PHC. 102. T p o r o s b r e  n O n H H b 1  BOCTO1lHOrO Cl tJ lOHa M a C C H B a  nab-Ep, n 0 J l ~ p l l b 1 i i  

Ypan (QOTO JI. C. T ~ O I . I ~ K O I - 0 )  

mb16. A ~ t r I 4 a  MIlOrMX T P O r O B  3 a B a J I e I I b I  CKOnJIeHMRMM BaL7)'HNOI'0 M a T e p M 2 -  

.'la, 06pasy1owero AlOp!?HHbIe XOJIMbI B r p R n b 1 .  ~ O B ~ ~ X I J ~ C T ~  xpeG~w pac- 
9 J I e H R K ) T  M H O ~ O ' L I B C J l e H H b I e  K a p b I ,  B HeKOTOPbIX M7 HMX 3 a . l I e T a i O T  C O B p e M e H -  

m e  n e n H M K M  m u  m y 6 0 ~ ~ e  osepa. Cne~br,  ~ a p o ~ o - , q o n ~ ~ ~ ~ j o r o  o n e n e l - I e r ! w  

ogem c B e x M  M cna6o ~unou3~e:-re11~1 n o c n e n y I o u u M M  npoueccaivu. ?)TO 
C B I I 4 e T e n b C T B y e T  0 TOM, zITO A e R T e J l b I l O C T b  ~ O n U H H b I X  B MHOrMX KaI JOBbIX 

J I e ~ I l M K O B  I I p e K p a T M J I Z C b  B C?aEWIITeJ lbHO I l e A a B H e M  reOJ IOrM'4eCKOM npC111- 

.TOM. 

I ( O H ~ ~ H O M O ~ ~ H H ~ I ~  B a n b l ,  p a C n O ~ l o > K e H H b I e  n p I I  B b I X O n e  M3 T P O r O R b I X  AO- 

.TBH M a C C M B a  nag-Ep,  n O C T U r a I O T  O T I I O C U T ~ J ~ H O ~  BbICOTbI 40-50 M .  A6co- 
J l IOTHaR Bb!CO'ra 3TMX B a n O B  K a K  H a  3 a n a A I l O M ,  T a K  M H a  BOCTOrINOM CItJIO- 

H a x  x p e 6 ~ a  400-450 .12. Ha p y Y b e  B a ~ - I < y p - D r a ~  (6acceR11 X a p o ~ b l )  LIeTKo 

B b r p a x e H H a R  M o p e H H a n  r p R n a ,  n e p e r o p a x u n a r o u a R  nonmy, n e x m  I r a  

>BbICOTe 350--330 JM. 0 6 L U k i ~ ~ b I f i  a M @ P i ~ e a T p  ~ 0 1 - l e 4 ~ 0 f i  M O P e H b I  3 a M b I K a e T  

H a  C e B e p e  M € ! ~ M ~ B O I I ~ J I ~ H ~ I ~  O T p e 3 0 K  T P O ~ O B O ~ ~  HOJIMHbI 1). C O ~ M  np14  

B b I x o n e  ee B C O ~ C K ~ H )  A e n p e c c M r o .  I ( o ~ ~ e s w o ~ o p e ~ ~ l b r e  r p R n M  nonHI . rn ln -  

I oTCR H a  I ~ P O T M B O ~ O J I O ~ K H ~ I ~ ~  Beper p. C o 6 ~  DO ~ ~ C O J I I O T H O ~ " ~  BbICOTbI 200- 
220 M .  

P ~ ~ B H T N I O  HOJIMIIHbIX JIeAHHKOB 3 n e C b  C ~ O C O ~ C T B O B ~ ~ O  6onee BbICOI<OC! 

( ~ a  300-400 .M), s e M  H a  cesep~oi i  l l a c T M  l l o , n s l p ~ o r o  Ypana ,  pacnonoxe- 
MMe r O P H O r O  UOKOJIR, a T a K X e  CMJIbHOe 3 P 0 3 M O M H O e  p a C W I e H e H 1 f e  BbICOKMX 

r o p H b l x  MBCCBBOB, n p e n r u e c T B o B a s r u e e  o n e A e H e H m o .  r n y 6 0 ~ ~ e  n o n u 1 1 b 1  p e ~  
p y L I b e B  RBMJlMCb a l t K y M y J I R T O p a M M  3311MFIMX O C a n K O B ,  C A Y B a e M b I X  3 a n a A -  

H b I M B  B e T p a M M  C n n 2 ~ 0 0 6 p a 3 ~ h 1 ~  BepUIH!I.  A K K ~ M Y J I R U M R  T B e P A b I X  OCaAKOB 

n p o M c x o A M n a ,  n o - B M A ~ M O M ~ ,  o n I I o s p e M e r l I % o  H a  3 1 1 a ' 4 ~ ~ e n h 1 r o h r  n p o r n i r t e l r p r t r  

n o n n e T p e H m r x  c K n o H o n  nonM13 ,  Y e M y  oco6e111~o G n a r o n p ~ ~ ~ c ~ ~ o ~ a n a  nx 
M e p n n u o I 3 a n b I r a n  o p M e H T t I p o B I t a .  J a > ~ e  T e n c p b  H a  K ~ Y T L I X  C K n o H a x  H O n r i H  

soc~o l~ao i i  ~ K C ~ O ~ M U M N  s a n e r a ~ o ~  n o n o n b r - l o  K p y n r l b r e  cr-re>r<HaKI+, nom-raixaro- 
U M e C R  H e p e n K O  IIOYTM no C a M b I X  MX ~ P O B O K .  P a 3 ~ a c T a 1 l M e  npMCKJOI!OBbIX 

. I ~ ~ ~ H M K O B  npmeno  K sanonrrer r~~o n b n o M  7 a . l b B e r o B  u 0 6 p a 3 0 s a ~ ~ k o  no- 
JlUHHbIX JIeAI-IMKOB, CITyCKaBUlPiXCR BHM3 n 0  Y K n O H y  M nPOM3BOAIIBUl I fX  b I 0 ~ 7 C -  

J IMpOBIcy  p e 9 H b I X  AOJIPiII. B 3 T O T  TIepMOA H a ~ I a J l O  flOJlMNHbIM J l e A H M K a M  I4JH 

MX I I P M T O K a M  A a B a J I H  IIOJIHOCTbIO 3 a n O J I H e I I H b I e  @ M ~ H O & I  K a p b I .  BO B p e M R  

T p a H C r p e C C M M  M H O r M e  AO.TMHIlbIe J I e n H M K B  BOCTO~I I IOrO  CKJIOHa CIIyCKa.nI.lCI> 



HelIOCpenCTBeHHO B Mope, npOlly4lipyR aiicbepru. O ~ H C ~ H H ~ I ~  BbIUIe KO- 
HesHbIe MOPeHbI @MKCUPYK~T,  no-BMAWMOMY, OAHY H3 IlO3AHNX C T ~ A M ~ ~  rOpH0- 
AonaHlloro oneneHeHnR nepuoAa sa~n rosc l~enb~<of i  @ a m  nnei ic~ose~onof i  
TpaHcrpeccuu. 

C > C H O B H ~ R  3aKOHOMffpHOCTb A?eBHerO OJleAeHeHNR. OTMe ' l eHHaR l l a M M  

nnn ceaep~ofi  pacrnupe~llor '~ YacTu non~pl ro ro  Ypana, coxpaHRnacb u ria 
n p u n o n n p o ~  Ypane. O n e n e ~ e ~ u e  w e c b  TaKxe 6b1no orpasl3sella s ana j~ lo i i  
no.rIon~+~oh x p e 6 ~ a ,  K ~ro-ropoii npuyposeHo pacnpocTpaHeme KapoB M rpo- 
TOBblX AOJIMH C KOHt?YHOhfOpeIillbIMPi rpnnaMH, PMreJIRMM I4 YVaCTKahlM X O n -  
P . ~ U C T O - M O P ~ H H O ~ O  penbeaa. 0 x 0  m e n o  B OCHOEHOM rop~o-nonult~lblh xapaK- 
Tep. B c p e n ~ e r o p ~ o i i  14 y ~ a n ~ c ~ o f i  nonoce BocToworo cKnoira Ilpunolrnp- 
rjoro Ypana nenHMKosble ( P O P M ~ I  penbeaa Ire H ~ ~ J I I O A ~ J I M C ~  11051. Haw 
donee OTYeTJIllBO BbIpaXeHHbIe KOIfe~llOMOpeIlIfble rPRAb1 B AOnNHaX pel( 

, q u ~ 6 e ~ o - K ) ,  Ejanda~-K>, Haponb~  HaXOARTCR, no AaMHbIM "'1. A. Aonry- 
IlIMlIa [104, 1091, COOTBeTCTReHllO B 27, 22 U 19 K h t  OT HX MCTOKOB, CnycKanCb 

a 0  RblCOTbI 500-600 M. MOXHO npeA~O~OXNTb, gTO )lKa3aHHbIe hfOPeIlL1 

(PMI(CM~YIOT OAHY u3 ~ O ~ U H I I X  C T ~ A ~ I ~  ~ O ~ H O - A O J I M H H O I O  oneAeHeljlIn s a ~ n ~ o -  
s u ~ e n b ~ o i i  @ a m  n n ~ i i c ~ o u e ~ o ~ o h  Tpalicrpeccm. Cneabr Gonee pa~lrieii cra- 
A N N  I'OPHOrO OJIeAeHeHlln,  BCTpeYaehlbIe IlUXe vKa3aIlHblX MOpeH,  BbIpaXeIIbI 

nlerree oTseTn1mo M ~ p e 6 y r o ~  ~anb l~e i i rue ro  113ylre~un. ropho-nonusabre nen- 
H U K M  H a  a a n a ~ ~ o ~  cKnolle l l p u n o n n p ~ ~ o r o  Ypana,  n o - ~ u n u h i o ~ y ,  I+e nccru- 
r a n u  hIopcKoro n o 6 e p e x ~ ~  u oKaHYunanucb B ropax. B nepuon xononr~ofi 
@asbr n n e f i c ~ o s e t ~ o ~ o i i  TpaiIcrpeccuu H a  ~au60,nee BLICOKWX ropHbrx M ~ C C M -  
nax s a n a n ~ o h  nononMHbl npr tnonnp~oro  M l l o . ~ n p ~ o r o  Ypana MOXHO IrpeA- 
no;1oxwrb p a 3 s u ~ u e  oneneHeHu2 ceTqaToro Twna, MecTanru nepeKpbInaBmero 

IIJIOCKMe BOAOpa3AeJl b1. 

J-Ia CeBepll0h1 Y p a j ~ e  C.Venb1 rOpH@-AOJIHHlTOrO U K a p O B O r O  CJC!AelIelII.IR 
~ a u 6 o n e e  seTIi0 Bb!palKCIlbl B T ~ ~ ~ ~ O C C K O M  xpe6~e .  X0p01ll0 pa3BkfT~ie KapbI 

OT~leVeIlbl A0 63" C. Ul. [581). no Mepe ABllXeHMR K IOrY C.rIeAb! J I ~ A I ~ M K O B O ~ ~  
AeRTeJIbHOCTN 6 6 1 ~ ~ ~ 0  3aTYXaK)T. I( lory OT 63" C. U. OHM BCrpe'IaIOTC5l nMUb 

Ha HaMBblCLUlIX M B C C U B a X  R Bllne pa3pO3Il~llllLIX, cna6o BblpaXteHHbIX, 3a- 

4ilT09HLIX K a P O B  U BMBCTMJINU CHeX<HRKOB. ~ o c J I ~ H H M ~ T  IOXHblM IJyHI<TOM, 

me ewe OThTeLlaIOICR Ile3H~YHTe.rlbHI~IC IlpU3H2KII JlenHIiKOBO-IlMBa,'lLHblX 

(POPM, R B n n e T C n  hfaCCllI.3 I ( @ ~ ~ X ~ K O B C K O ~ O  K ~ M H R  (59'50' C. u.) [41]. MOJKHO 
c ~ ~ i T a T b l S ~ ~ o  oneAerleriMe Ira C e ~ e p ~ o n ~  Ypane, Aaxc  B nepuon ~arzdonb- 

UerO er0  pa3BUTMR, 1IOCH.VO UCK.rItOYWTeJIbH0 ~ o ~ ~ I o - ~ o J H I ~ ~ I ~ ~ ~  II Kap0Rblh 

xapamep.  B C B R ~ M  c ~ I M V  uenecoo6pa3~0 r o ~ o p l ~ ~ b  He o IOXHOA rpaauue 
MaKCNMaJILIlOrO 0~7eneIlellJ4H IIa YpaJIe, I ~ ~ O E O ~ M M O ~  pa3.qMqHblhlH aBTCpatl!I 

B I imepsane OT 57 no 62' c. m., a o IOXIIOM npenene pacnpocTpaHeHuR lia- 

PORblX JlenHkiKOB. 

0 6  s ~ a n a x  ~ ~ ~ B P I T M R  npesrlero oneneHeHun Ira .Ypane B nepuon nneiicro- 
Uel10~0fi noJIRpH0fi TpaHCrpeCCMIi H a  OCIIOBaHMH NMelOUMXCR hIaTC!pUaJIOB 

M O X H O  cneJlaTb noKa n l l ~ l b  c a h ~ b ~ e  06que B ~ I B O A ~ I .  Bb~nenelir~e crallufi 
oneAeHeIlun s r o p a x  M IIX naTuposlta B HacTomuee npenln H e  MoryT ~ L I T L  
IlpOBeneHbI B noJIl10fi Mepe.  TO CBR3allO npeXAe BCWO C OTCyTCTBlIeM CO- 

r .qaco~al1~0fi CXehfbl p a C ~ I ~ C H e I f I l R  TOJIUH YeTBepTUYHbIX O T J O X ~ H H ~ ~  An5I ne- 
V O ~ C K O ~ ~  u 3 a n a a ~ o - C ~ 6 u p c ~ o f i  H I ~ ~ M ~ I ~ H O C T ~ ~ ~ .  I ( ~ K  6brrno nOKa3aHO BLlWe, 

e u e  uMeloTcR C ~ I ~ ~ C T B ~ H I I ~ I ~  p a s ~ o r n a c u n  B npencTasneHr3six o rparrMuax 
TpaHCrpeCCIIM, yCn0BMnX CenkIl\.l~lIlaUWl4 1.i BO3paCTe pa3JlU~IlblX ~OPM3OIiTOB 

M O P C K M X  O C ~ A K O B ,  n a n e o r e o r r ) a @ ~ ~ e c ~ ~ l x  yc . r~onu~x B p a 3 n u s ~ ~ l e  snoxu 
TpaHCrpeCCMll u K a K  CneACTRMe B C e r O  3TOTO BeCbMa pa3JIHsHbIe MHeHUfl 

o KonusecTne o n e n e ~ e ~ ~ f i  R ropax S'pana (OT onHoro no lie~brpex), nprlsw- 
Hax o n e a e ~ e ~ u f i  M T. IT. B n a ~ ~ o i i  p a 6 0 ~ e  Ile c-ranunacb uenb nonpo6soro 
pa36opa cyluecTny1ontus c ~ p a ~ n r p a @ n q e c ~ u x  cxeM a B ~ ~ . T R A O B  ]la naneo- 
reorpaauro nnehc~ol [esa  3 a n a ~ ~ o - C 1 1 6 u p c ~ o h  H ~ ~ Y O ~ C K O ~  H U ~ M ~ H H O C T ~ ~ ~  
N Ypana. 3 ~ 0  no.rpe60~a.qo 6b1 KpMTlIYeCKOrO PaCCMOTpe l lMR MH@TOLIIIC,rIeH- 

HLIX MaTepAanOB, 'IT0 3;iech H e  npeACTaBnneTCn B03MOXHbIM. 



Ans yao~neTnopuTen.tHoro perueHun npoGnen~hr n e p ~ o ~ ~ 3 a u w l . r  ApeRHero 
o n e n e ~ e ~ l u ~  Ypana H e o 6 x o ~ u ~ a  npexne ncerG neTanbwaR pa3pa60~Ka hie- 

CTl3blX C T ~ ~ T U ~ ~ ~ @ U Y ~ C K U X  C X e M  'IeTBepTHYHblX O T J O > K ~ H U R  nesopcK0fi H 
3 a n a ~ ~ 0 - C H b l l p ~ ~ 0 f i  H H ~ M ~ H H O C T ~ ~ ~  U BOCCTaHOBneHMe Ha MX OCHOBe naAe9- 
r e o r p a @ ~ ~ e c ~ u x  ycnon~iii B pasnusabre snoxH Tpatrcrpeccm. npw sToai 
B ~ x H ~ ~ L L I ~ ~  3HaxIeliNe NMeeT: YCTaHOBJleHUe  nepepbIBOB B R ~ O ~ C K O ~ ~  TOnULe, 
y ~ a 3 b r ~ a m w u x  Ha trepeuosallnn ~ p a ~ c r p e c c ~ i i  u perpeccuii n i o p ~  M ~ 3 ~ e -  
lIeHMR C O O T H O ~ L I ~ H M R  ITJIOWaAH CYLUM U MOPCKMX 6acceii~cn; u3yLreIl~e rUn- 
ponmahmsecKoro M TepMMqecKoro pexuMa hiopcKnx ' B a c c e R ~ o ~ ,  x a p a w e -  
pU3ymUerOCfi OnJleAeJeHHblM COCTaBOM hqMKPO- N M ~ K P O @ ~ ~ H ~ I  M MIiKPO- 
@Jlopbl; B C ~ C T O P O H M M ~ ~  aHaJIU3 IIbrJlbUeBLlX CneKTpOB B pa3pe3aX M O ~ C K O ~ I  
TonurH, O T O ~ ~ ~ H < ~ ~ ~ U X  xapaKTep pacTMTe.rrbHblx a c c o u ~ ~ a u ~ i i  H a  npune- 
raiourux K ~ o p m  TeppMTopMRx. Eonbuoe 3 ~ a ~ e ~ 1 l e  ItbleeT OnpeneneIine 26- 

COJIIOTHOrO BO3paCTa I)a3JINqHbIX rOPN3OHTOB M O P C K U X  O T J I O X ~ H M ~ ~  N IIX 

KOppeJInUUfl  C ~eTBejJTUYliblhlU OTJIOXeHMRMM B rOpaX Y p a ~ a .  TO.~LKO npIi  
3 T U X  YCJIOBURX, yYMTtIBa5l OnIiOBpehleHIjO BCe O C O ~ ~ ~ I H O C T M  npOUeCCOF3, @0p- 
MMPYIoUUX C O B p e M e H H O e  YpaAbCKOe OJleAeHeHMe, MOXHO Byaei- BOCCO3AaTb 
AOCTaTOYliO nOJlHyI0 KaPTMHY pa3BWTMR OneAeHeHMR Ha Ypavle I3 nJIefic~0- 
ueHe. O n ~ r a ~ o  Ann 3~01-o I I ~ O ~ X O A M ~ I O  npoBeneHMe n a n ~ ~ e i i r u ~ x  nccneAo- 
sai-ruii. 

?i~e~omwecR MaTepuanbr no a a y ~ e  MOPCKMX MOJIJIKICKOB, nNaTouoBbIx, 
a TaKXe AZlHIlble CnOpOBO-IlblJIbUeBOrO aHaJlU3a YeTBePTMYHblX O T J O X ~ H W K  
~ ~ ~ I o ~ c K o L ?  U 3anaf l~0-Cff6Up~~0fi  H N ~ M ~ I ~ H O C T ~ ~ ~  CBI.IAeTeJlbCTBYIOT 0 TOhl, 
YTO B p a 3 n u ~ ~ b 1 e  ~ ~ O X U  ~ j ~ n ~ e n b ~ o i i  nnekc~oue~ono i i  ~ p a ~ c r p e c c u u  TepMn- 
'4ec~ufi PeXMhl OKPYXaIOLI(MX Ypan kIOPCKMX 6acceRl-IOB PvleHRACR.  TO G~rno 
odycnonne~o npexne Bcero K O J I ~ ~ ~ T ~ J L H ~ I M U  TeKro1m~ecKMhlu aBux<eHt, :RMI+,  
Bbl3bIBaBlllMMM ~ ~ 0 6 0 f i ~ b l f i  MJIU ~ ~ T P Y J I . H ~ I I H ~ I ~  oGhte~ BOZ1.1bIX MaCC C OKea- 
HOM, I I ~ M ~ I ~ ~ H U ~  HanpasneHuH Tenntlx u x o n o n ~ b ~ x  ~ e t ~ e n ~ i i ,  o t r ep~a l c~ i i  Be- 
perunblx nuer?2, YTO lle nlorno He c ~ a 3 a ~ b c ~  Ha pashlepax oneneneHr.ia B 
ropax Ypana U, BO~MO)I(I.IO, npmoAItno K nojIt-1obIy ero M C L I ~ ~ I ~ O B ~ H H I O ,  
a aa~eh i  HOB OM^ pa3pac~alnilo. He cTam 3 n e c ~  3 a n a c r ~  nocnenooaTenbeoro 
BbIRBnelinn Bcex 3 ~ a n 0 ~  P ~ ~ B U T M R  OneAeHeHltR Ha Ypane, noKaxeM n w b ,  
K K a K U M  nOCJIe~CTBM5lhI  AJIR OJIeAeHeIIMR IIpMBOAUJlO BO3H1lKHOBe1ille TOG 
HJIM H110fi K J I U M ~ T M Y ~ C K O ~ ~  O ~ C T ~ H O B K N  B pa3JIM9HbIe 3nOXM ~ : ? € ' ~ c T o ~ ~ I ~ o B o L ?  
Tpalicrpeccrm. 

Hayanb1.1a~ @ m a  n o n ~ p ~ o k  nne i ic~oue~o~oih  Tpallcrpeccu1.r ( n h r a n ~ -  
C K ~ R )  x a p a ~ ~ e p u 3 y e ~ c n  B o 6 m e ~  n p e o 6 n a n a ~ t i e ~  nocTaToqrro xo.~oa~~blx:  
~ c J I o B M ~ ,  ~ J I M ~ K M X  K COBpek leHHLIM Ha IOXHLIX beperax E;ape!440Ba H Yap-  
CKOrO hlopefi. Ha 3T0 YK;1(3LIBEieT ~ 0 n o ~ ~ 0 ~ 0 n t l b 1 i i  C O C 7 a B  !\IOPCKkIX RIO;I.IIOC- 
I ~ O B  N AUaTohioBbrx n r,u>r;~eii Tonure x r o p c ~ ~ x  ocanKoB, pacnpocTpaIlerilIMx 
B pahosax, npuneraloauix K I ~ O J I R ~ H O P ~ I Y  Ypa.rly [72, 179, 134, 18-53. rTtr.~b- 
UeBbIe CneKTpbI CBMiI.eTeJlbCTB)'lOT 0 CyLU,eCTBOBaHUU 11.8. n06epe)iibe I3 JfepllOX 
HaKOno7eHMfl 3 ~ 0 i  TOJIlI[M T ) ' I I ~ P O D O ~ ?  I1 ~ ~ C O T Y ! I ~ ~ P O B O ~  I ) ~ ~ C ' T W T ~ U ~ I , H O C T M  [93, 
125, 2481. K ~ K  n o ~ a 3 a n ~  npu~enea~-rbre Bbrrue pacue-rbr, onenene~ue ria Ypa-  
ne n a x e  B ~an6o.rlee xononllylo c'pasy nnei ic~oue~onoi i  Tpaacrpeccm MIle~lo 
B OCHOUHOM I ' O P H O - ~ O X M H H ~ , I ~ ~  x a p a m e p  M orpaawsmanoclr, 3anarr~oii nc;ro- 
BMIIOA PaCLUHpeHHblX YYaCTKOB x p e b ~ a .  T o n b ~ o  By3~0fi l ~ j t < l - l ~ ~ i  [IaCTM r10- 
J I R p I l O r O  YpaJIa J I e n H M K N  BOCTO'JI-lor0 CK.nOI.Ia CnyCliaJlMCb IleIlOCpeACTBeHIi9 
B hiope M IIpOAy4UPOBa.'IM afic6epr~. 

R snoxy 6opeanb~oR ( ~ a s a ~ l u e n c ~ o i i )  4x13~1 nnehc~ouellouok Tpatrcrpec- 
CHM no xapamepy M O P C ~ ~ O ~  ( I lay~b~.  ycTaHaBnuBaeTcR LUMpOKOe pacnl~nc.rp;l- 
HellMe TeITnbIX aTJ Ia I ITHYeCKUX BOA L(O pafi0Ha T ~ ~ ~ M L I ~ C K O ~ O  Il0nyO~TpOBa. 
I3 YJJ~.JIO-THM~HCKOM H ~ ~ I I ~ ~ ~ I O - C H ~ U ~ C K O M  6accei i~ax B 3TOT nepllOA 0612- 
TanM MHOTOtIMCJ leHl~b le  60peanbHble BMAbl, PaCnPOCTpaHeHHble cefivac ~ 0 J l b -  
KO B npeAenax ~ e s a ~ e p s a r o u r ~ x  B O ~  M y p M a ~ a ,  n o 6 e p e x b ~  H o p ~ e r u ~  14 
.Ce~ .ep~oro  MOPR u Aaxe 6 0 p e a n b ~ o - n y 3 u ~ a ~ c ~ u e  a o p ~ b r ,  ~ c ~ p e y a e ~ b l e  
HI,r1-1e y Beperon A r ~ r n u u  u Q p a ~ u u u .  r p a ~ ~ u a  6opeanb~oii 3ooreorpaQw- 



secK0fi 06nac~ki  CABMHyJIHCb K B O C T O K ~ , ~ O J I ~ ~  Yeh r  H a  1500 KM (177, 1791. 
3 ~ a s ~ ' r e n b l l o e  noTen.TeHMe B nepuon 60peanb~ofi  $ a 3 ~ 1  TpaHcrpeccM1.1 non- 
TnepxAaeTcn TaKa<e ,;larltIbrnm 11 cnopo~o-nbrnbuenoro a s a n m a  [79, 901. 
nbI.~bueBble CneKTphI vKa3bIBalOT Ha CyUeCTBCIBaHEI-e B pafi01lax BOCTOYHOrO 
notjepewbn I lonnpsoro Ypana ~ a e x ~ o i i  pacTuTenbHocTw. n o - s u n n ~ i o ~ v ,  
n.lonlanb ~ i e s a ~ e p s a m ~ u e r o  MOPR B 3 o ~ e  A ~ ~ ~ C T B ~ R  TennbIx ~ T ~ ~ I I T M Y ~ C K I , I X  
~ e Y e H M f i  OXBaTbIBaJIa BCIO BOCTOYHyIO YaCTb 16apeHllo~a U lOXIIyI0 Y aCTb 
Y a p c ~ o r o  a~opeii. T a ~ u e  u 3 n 1 e n e ~ u ~  wornu G ~ I T ~  B ~ I ~ B ~ H ~ I  TOZILKO ynenuse- 
H M e M  NH'TeHCMBIlOCTM M nPOTRXeHHOCTI4 TenJIOBOTO H O ~ A K ~ ~ C K O ~ O  TelIeHMn. 

TennonmBu~ble 6opeanbllble B M ~ ~ I  ~ o p c ~ o i i  @ a y ~ b ~  B  TOT n e p l i o ~  ~ L I . T I I  
U ~ M P O K O  pacnpocTpaHeHb1 B p a f i o ~ a x  fi1i30~11fi n e ~ o p b ~  M npoaunax  Ilaii- 
XOR. B l0r0-BOCTOYHO~ Yi3CTkI E ~ O . J I ~ I U ~ ~ ~ M ~ . ~ ~ C K O ~ ~  TyklApbI ( B O ~ K ~ T M H C I < M ~ ~  
p a f i o ~ )  KOJIMYeCTBO ~ e n J I 0 ~ t O d l l ~ h 1 ~  BI1,TOB 3aMeTHO YMeHbIUaeTCR [St i .  1771, 
YTO CBR3aH0, IIO-BMAMMOMY, C o c n a 6 n e ~ l 1 e ~  BJIMRHMR TenJIblX ~eYe1lllfi ~ 6 n ~ 3 ~  
n o d e p e x ~ f i  l lonnpt~oro  Ypana BcnencTntie Hanuwin 3necb O C T ~ O B O B ~  onpec- 
HeHMeM MOPCKMX BOH M BePORTHbIM MX Ce30HHbIM 3a'Mep3allHehI. n o  npM62Il4- 
;KeHHbIM pacseTaar, cpenmie neTsue TehInepaTypbr B c e~epso i i  YacTu l lonnp-  
Horo Ypana B  TOT nepMon noBbIulanMcb no cpanHeHuro c n p e ~ u r e c ~ ~ y ~ o q e i i  
X O ~ O ~ H O ~  @a30fi TpaHCrpeCCMki Ila 3--4", YTO B @ 6 ~ e M  6b1no 6 . 1 ~ 3 ~ 0  K CO- 
E P ~ M ~ H H L I M  TeMnepaTyptmM ycnosI1RR.r Tennoro cesosa H 06ecrresusano 
BbICOKMe BeJlUrIMtIbl ~ ~ J I ~ ~ I I M M .  C ~ p y r 0 f i  CTOPOHbl, HeJlb3n H e  IIpeAnO.?OX14Tb 
IleI<OTOPO~O y B e n M Y e H U R  KOJIMYeCTBa OCaAKOB B rOpaX B 3MMHee B p e M R ,  
0 6 y c n o ~ n e ~ l l o e  yclIJIellPleM ~ M K . ~ I o H ~ ~ ~ H o ~ ~  jleRTeJIbHOCTM BAOJlb 3HZl9UTe.Tb- 
HO Y A ~ H I ~ M B U I ~ ~ ~ C R  K BOCTOKJ' M c J I ~ H A c K o - I ( ~ ~ c K o ~ ~  no~6u111~1 IiM3KOTO DaBJIe- 
H U H .  O v ~ e a e ~ e ~ - r ~ e  Ira Ypa.11e B nepl~on 60pea.~bHofi + a m  nnec~oiiueso~oii  
TpaHcrpeccMcI cyqecToetIl.ro coKpaqanocb no cpantIeHum c npen~~,lnyrueh 
X O J I O ~ I I O ~ ~  $a308 TpaHCrpeCCMM ' (flMaJIbc~ofi), 130, no-BMAHMOMy,  IIe MCqe- 
3aJIO COBCeM, COXPaI-IRRCb B BUAe KaPOBbIX M KaeOBo-AOJIMHHbIX JIeAIlMliOB. 

 HOBO^ s ~ a s ~ ~ e n b ~ o e  noxononaHwe oTMesaeTcR B nepwon oTno>r<eH.rn 
BepXllHX rOpM30IlTOB MOPCKMX OCaAKOB - 3blpR11~~0l"l CBMTbI M ee aHaJIOrOB. 
Ha  TO y ~ a 3 b 1 s a e ~  xonon l~onon~b~f i  xapaKTep ~ o p c ~ o f i  Q a y ~ b l ,  a TaI<irte 
TyHApOBbIe M JIeCOTyHApOBble nblnbueBbIe CneKTpbI [n, 179, 182, 1851. 110- 
XOJIOAaHl4e 6~1~10 ,  no-BMAMMOMY, BbI3BaHO CYUeCTBeHHblM COKPaLUeHUCbl 

3OHbI A A ~ ~ ~ C T B M R  TennbIX aTJIallTIlYeCKUX ~ e Y e H M f i  BCJIeACTBUe npOMCUeAUllX 
IIOAHSITU~. Y ~ ~ J I o - T u M ~ H c K o ~  M ~ ~ I I ~ A I ~ O - C U ~ M ~ C K O ~  MOPR CUJIbHO PerpeC- 
criponana M nPeACTaBJIRJlk1 co60fi pRn 06~enenurwx 6acceR~on, cna6o ~ 0 0 6 -  
I I ~ ~ P , W U X C ~  c O K ~ ~ I I O M .  O A I I ~ K O  ox.rlax<namluee Bnunaue  TUX 6acceii~cn 
6~1.710 3HaYMTeJIbIlI>lM M BbI3Ba.10 HOBO€? pa3paCTaHI.Ie rOPHO-!lOJIMIIIIOrO O.T?- 
neIleIII4R I-1a Ypane. K.T~. lhfa~usec~ue  ycnonuR 6 b r n ~  6~113~11~14  c 3nor;oii 
R M ~ , T I , C K O ~ ~  TPaIlCrPeCCI1M, a BO3MOXH0, M I-IeCKOJIbKO donee ~!~po~blhlM.'B C€!- 
s e p ~ o f i  CracTw nonslpt~oro Ypana nenHMKu sananl~oro cKnoria cnycliankicb 
E xHrpeccuot1HMe 3 a n ~ 3 ~ 1  N nponyuMpoEa.lM aRc6epru, canmrrruecg Ila M ~ . T U  

M 'raHBLIIIle. M M ~ H H O  I< 3TOhlV BpeMeHIl OTHOCMTCR HaKOllJ€!HMe KpynHo- 
~ a n y ~ w o r o  >iaTepuana 11 @ophruponal-r~~e nonocb1 XO~MMCTO-rp~nonoro  a m y -  
MynRTMBHoro penbeaa nnonb a a n a n ~ o r o  nonHoxuR l l o n n p ~ o r o  Ypana. 
B noc~ossor"l nononMHe c e ~ e p l ~ o k  sacTu x p e 6 ~ a  nensuKw oTcyTc-rnosa.m. 
3Halru~enbHoe pa3BlTTMe l10.JlyLI14Jl14 JleAHMKH BOCTOYI3OrO Cl<JIOF!a 1 0 ~ ( ~ 0 f i  CJr- 
x e ~ ~ o i i  Y ~ C T M  ~ O ~ ~ R P H O ~ O  Ypana, cnycltanwuecn B Mope H c @ o p v ~ ~ p o n a n -  
IUMe B ~ ~ I < J I I O Y M T ~ . T ~ H ~ ~ O  @ a 3 ~  TPaHCrPeCCMM MOUHble KOFIC'IIIOMOPelllILIe 

K03lnneKCbI I I p H  BbIX0,Qe U3 TPOrOBbIX AOJllltI. K 3TOMY Rpeklelll~l, BepOHTHO,  
OTllOCHTCn 0 6 p a 3 o s a ~ ~ e  Co6c~oro  MOpeIlHOrO a ~ @ l l ~ e a ~ p a ,  MOPelIHbIX rpR.4 
1: nOAHO>KbR MaCcMBa nafi-Ep. 06oraqet111e 3bIpnHCKUX O T J I O X ~ H M ~  BanyH- 
I I ~ ! M  ~ a ~ e p u a n o ~  H a  npenropHbrx HM3MHaX nPOMCXOAMJI0 T a K x e  3a c ~ e ' r  
aGpa3uu Meneloqero MopcKoro dacce f i~a  M B p e 3 y n b ~ a ~ e  11epe~oca sanytion 
MCPCKUMM n ~ M n a f i 1 1 b 1 ~ ~  N PeYIIblMW JlbAaMM. B 3T0 X e  BpeMn c $ o ~ M I ~ ~ ) o B ~ -  
, I T N C ~  M O P ~ I I H L I ~  rpnnbl B TporosbIx n o n ~ ~ l a x  sanant~oii  B O I ~ L I  l l p u n o n n p ~ o r ~  
Y pana. 



Co B p e M e H n  ,perpeccuu l l o n ~ p ~ o r o  6acceA~a H a s w l j a e T c R  K o l m m e H , r a , m , -  
3 ~ a n  B ~ ~ ~ B U T I I I I  y p a . w x K o r o  O n e A e H e H u R .  Y ~ e n l i ~ e ~ i ~ e  n n o u l a n r i  cymu 

AO c o B p e M e H H b I x  ee n p e n e n o B  M n w  A a x e  H e c K o n b K o  A a . q e e  K c e B e p y  06y- 
.CJIOBMJIN YCUJIeHNe  KOHTIlHeHTaJIbHOCTM K J l N M a T a ,  n O B b l U l e H N e  JIeTHMX T e M -  
nepaT)'p, ' I T 0  n p H B e J I 0  K 3 H a l r U T e J l b H O M y  C O K p a ~ e H E i K ,  r O p H 0 - A O J M H H O r O  
O n e A e H e H H R .  B KOHTklHe l lTaJ IbHb lX  YCJIOBMRX p a 3 B k i B a J l U C b  TOJ lbKO K a p O B h I e  
U KapOBO-J IOJ lUHHbIe  J I eAHUKU.  

I laneoreorpa@wsec~~e y c n o B u R  K o H T m i e t l T a n b H o r o  nepuona H a  cenepe 
neqopc~08 ki 3 a n a n ~ 0 - C ~ 6 U p ~ ~ 0 f i  I ~ M ~ M ~ I ~ H O C T ~ ~ ?  npeACTaB.r lRIOTCR n O K a  B 
B e C b M a  C X e M a T U 3 M P O B a H I l 3 R I  B u A e .  M3yse~ue  n b I J l b U e B b l X  C Z e K T p O B  J$ Ella- 
TOMOBbIX B T e p p a C O B b I X  O T J I O X e H U R X  K P Y n H b I X  p e K  y K a 3 b l B a e T  H a  NhfeB-  
mne M e m o  3noxw n o T e n n e m R  i t  n o x o n o a a H w .  T ~ K ,  u nepwoa @ o p ~ ~ . ~ p o e a -  
I iNR B T O P O ~ ~  H ~ A I ~ O ~ ~ M ~ I I H O L ?  T e p p a C b I  B H M 3 0 B b R X  P. 0 6 1 1 ,  C J T H O C M M O ~ I  K K a p -  
r M H c K o M y  B p e M e H N ,  O T M ~ V R ~ I ' C R  H e r C o T c p o e  n o T e n n e H u e  K n u M a - r a  no cpan- 
HeHUIO C C O B ~ ~ M ~ H H O ~ ~  3noxoR [79, 2553. BO B p e M n  OTJlO>KeHkisl  a J J l I O B U R  
n e p ~ o f i  ~ a n n o i i ~ e ~ ~ i o i i  T e p p a c b l  ~ O J I ~ U I M I I C T B O  ~ c c f i e ~ o ~ a ~ e ~ i e i i ,  t l a n p o T m ,  
y t i a 3 b I B a e T  H a  H e K O T O p O e  I IOXOJIOAaHHe ,  C U H X p O H U 3 U p y e h f O e  06~1s1io C r O p -  
H O - n o n w ~ i ~ b ~ ~  C ~ ~ T ~ I ~ K U M  o n e n e H e H u e M  [255]. O A H ~ K O  n b l n e . l e e u e  snox 
n o T e n n e H w i  u noxonofiasun, o c a o B a H r r o e  I i a  n p o u e e - r t l o i c r  c o o T t i o r u e s u l t  
n b l J I b U b 1  n p e n e c t l o f i  1.1 , T y t l , i l p o ~ o f i  paCTk iTeJ IbHOCTl1  B T e p p a C O l 3 b I X  OT.TO>l<e- 
HURX, H e  n a e T  AOCTZTO'llIbIX K P N T e P U e B  AJIR K O J I U Y ~ C T B ~ H ~ ~ O ~  OlleI-1KU M3Me-  
H ~ H U ~  K J k i M a T a  ( ~ e b 1 1 1 e p a ~ ~ p b 1 ,  O C ~ ~ K O B ) .  I( TOMY X0 ~ O . T ~ U I M H C T B O  I I C C J e -  
J O B a H H b I X  o 6 p a 3 u o ~  B 3 R T O  U 3  l ' e P P a C O B b 1 X  KOMnJ leKCOB p. O ~ U ,  YTO H e  
M c K n m s a e T  B O A H O ~ O  3 a ~ o c a  n b l n b u b l  u3 Bonee I O X N ~ I X  p a f i 0 1 . 1 0 ~ .  

Pnc. 103. C x c ~ a ~ ~ s e c ~ a ~  KapTa coopelrtelltloro ~t r103n11en;le~c~oue1ronoro o.lenetletinn xpeB- 
Ta Ose-I-lb~p;~ lia n o n n p k ~ o ~  Ypane. 

I - rpe61111 X P C ~ T O B ,  K a p O D  I1 KPYTMC CKnOIlbl C OTnenbllblMII BblA~lOqllMLICfl UCpUIIIHaMlI, 2 - IlnOCKHC 

nttr~ua nonun. 3 - rpannlra nenllnlta, nnoqann cpnpna 11 nnlrllrl oran, 4 - o 6 p b t o ~  KpaH nenrrrtra, 6 - 
COBpeMelIlible MOPCllHMe Uanbl C Jle~SIllblMil SIApaMll, 6 .- ~ O ~ X ~ ~ C ~ ~ ~ ~ ~ C T O ~ C I ~ O U U C  H TOnO~CIIOBble Mopell- 

IIHC eanw, 7 - MopellrlMe or.loxelleH, 8 - crnaxelrltwe nenlulronwe n[,lcTynM ~ o p e ~ t r r b ~ x  nopon, 9 -p~c -  
renr~ 



B o61uenr naneorJ )~~ronor~rqec t t~~P~ niarepmn C B I - ~ ~ ~ T ~ J I L C T I ~ ~ ~ T  o cywecTno- 
IwrJeIr u nepMon @ophlnpona~~irn , reppacomx ~ o t 4 n n e 1 t c o ~  ~ ~ r s n n ~ r h  p. QGII 

ee np1lTOKOB CeBepO-Ta€!lKlll~IX t ld l l l  Jk'COTYIIXPOBbIX J I ~ I I ~ U ~ ~ $ T O B ,  T. e. 
nouonmo 6 ~ 1 ~ 3 1 i l . t ~  K conpenterltrbrh!, n o rrcltoTopr,rx cMenreHrrnx rpaIiIlr1 ~ T M S  
no,qsoH. B cnn3a c 3 ~ 1 4 n ~  npencTanJieHtie o nioq~ronl roplro-no,n~rnr-ront cnp- 
T 7 H C K O M  O~eAeIleHHll ?.T]la~l;l, COOTBcTCTBOBanLUe\4 BppEnfeIIM C $ O ~ J R I U P O - ~ M I I R  

ficpnofi 11annoiin4cln-rofi Teppac131 11. 0611, He nroxie?. ~ L I T L  ~ ~ M I I R T O ,  T ~ Y  K ~ R  
JI lrn Tartoro oncneFwrrrm ~-~eoGxonrrn~o 6br;rno 6onee s ~ a s a ~ e n ~ ~ ~ o e  noxonona- 
rrile, sen1 TO, I < O T O ~ O ~  ycrarran,alreaeTcn B pe:3y.nb~a~e ~3yqe111ln o~.noxtea~ifi  
Teppaconblv Kontn..rertcon I<pynHr,rx peri. IIoc.nenrree x e  ropao-nonua~roe 
onenefrelrue bra Ypa i~e  pa3~1-r~n.nocl,, I ~ : I I <  y~ l te  y~a3r,rnnnoc1,, 13 neplion 33- 
I3epu~alou~eii rl,a3r=1 n n e c ~ o i i u e r ~ o n o ~  TpaHcrpeccwri ( ~ L I ~ F I H C K O ~ ~ ) .  

B ~ t a p r u ~ c ~ o c  speni>r oJrenelrerrMe rra Ypa.ve cunbrro cor<paula.nocb, He 
npcnbrruan, ~ O - B I I ~ I J ~ ~ O M ~ ,  pasiuepon conpcnlenlroro. B nocnenymuyro, Gonee 
npoxnanHyro 3noxy ( c a p ~ a ~ ~ c ~ y r o )  onejiencwie ynenuwsanocb no  pamepon 
rzapono-nonwrrr.roro. I I~cr r r ro  u  TO RpeMn tjasa,nr,i $ o p ~ ~ p o s a ~ b c n  npenarje 
~iOIICIlI4OMOpeHHble BRJILI, OTCTOnllllle OT K O I I 4 0 B  COBPeMeMHLIX JIeJ.IJI1KOB Ha 
2-5 K M  (nen r rn~n  MT'T 13 MMMTArrK, Aonryruki~a, Gepra, OBpyyesa 
tr np.)  (prrc. 103, 104). I/Tc\icnn 11s o 6 n e ~ a  Mopelrrioro nlaTeprIana n irpeBHkiX 
hyoperrriLrx rp>lnax, Moperroconepxalliln n~,n;l rr neprlona oGopo~a  BeLuecTRa 
P, COBpeMellHMX JIeJI.HIIK3X, C YqeTOhl RO3h10>1<1IblX 1IX Pa3MepCB I3 CKOPOCTII 
,qBk~XeIlMn nporrlnonr, 6brno nOncsllTsl10, njln 06pa3onal111~ nepBbIX 
npeBHMX MOpellIlbIX I3aJOB I ~ ~ O ~ X O ~ M M O  13]Jenln IIOpFInKa IIeCKOJ!bKMX TLICRZIe- 
n e ~ u f i  (nnn ~ o p e r r h ~  nepen nenirrjrtonl OBpytrena 5-7 THC. J I ~ T ) .  1Za1t ~ Y A ~ T  
no~aaar- lo rlMx<e, B nocnenyroluylo ronouebronylo snoxy, nentrrlr<l< xoTn PI 
~ o c ~ l , i r a n ~ ?  npenenon ncpnoro npeRlrero MopeHHoro s ana ,  OAHaKO oGwan 
IIpO~O~X<MTe~I,HocTb1OCTI TaKoro PIX cocroHlrl.rn rIe npenbrmana 1,5-2 TI,IC. neT. 
C n e n o s a ~ e n b ~ o ,  Q o p ~ ~ i p o n a ~ l r ~ e  nepnr~lx 1lpe~1i11x nfoperr nporrcxonrrno E, 

oceonrroN1 B CapTaI-lcKylo 3noxy. 
C O B ~ ~ U I ~ I I I I O  osenlrnrro, lrro Gonee nonpo6rran pecranpnuun ~ ~ a r r o n  orre- 

ner-rer~~~sr Ypana n r~cpx~~er~ .~ r r i i c~o~ le~ iouy lo  '3110Xy T p e 6 y e ~  nponenerrlin nanb- 
~eiiruklx ~ . rccnenona~r~i i .  ~ ~ I I I  3 ~ 1 1 ~ 1  ~a>rcrreiimec s ~ r a s e ~ l l e  I-rnreeT onpene.rielrue 
a6conm~r40ro U03paCT3 TC1pPaCOBhl?; O T J I O X < P H I ~ ~  M MX Gonee TO'IIIaR KOppe- 
JI5IUJZR C ~ ~ A l I 1 I I < O ~ l , I k l l I  O"l,rlO)l<ellllflM11 B rOpaX. 
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M H C ~ O ~ M C J I ~ H H ~ I ~  n a n e o 6 o ~ a ~ ~ ~ e c ~ ~ e  B. i aTepManbr ,  no~lyqerrme B pe- 
3 y n b T a T e  N3YYeHMR T O ~ ( 5 j f l H ~ K 0 1 3  I3 T Y H A P O B O ~  M J I ~ C O T Y H ~ ~ P O B O ~  3 0 H a X  Ile- 
sopc~oi i  U ~ ~ ~ ~ A H o - C U ~ U ~ C K O ~  H H ~ M ~ H H O C T ~ ~ ~ ,  nO3BOJIRiOT B OCHOBHMX Y e p -  
T a x  B o c c T a H o B n T b  n a . n e ~ r e o r p a @ t ~ ~ e c ~ ~ e  YCJOBMR r o n o u e l f a  p a c c h l a T p u o a e -  

MbIX ~ ~ R O I ~ O B  M C A e ~ l a 1 . L  BblEO&bl 0 B O ~ M O X H O ~  A N l l a M U K e  0 ~ l e A e H e H M 5 I  I3 r0- 
pax Ypana. I( c o x a : . l e H u I o ,  B u 3 y ~ a e m r x  p a k c ~ a x  no C M X  nop o ~ c y ~ c ~ ~ y r o - r  
p a n u o y r . l e p o n e b l e  n a T a p o R K u  a6con1o~r~oro ~ o s p a c ~ a  P ~ ~ J I M Y H ~ I X  ~ O P M ~ O H -  
TOU TOP@SIHIIKOB U I lOACTWJlalOUMX MX O T J I O J K ~ H U ~ ~ ,  LIT0 CMJIbHO 3 a T P Y A H R e T  

n p O B e A e H U e  MeCTHblX  C O ~ O C T Z ~ B J I ~ ~ . ~ M ~  M Y B R 3 K y  KJlMhl3.TMl(eCI<UX ~ 3 h l e ~ e ~ 1 . l I " l  

C 6onee O T A a J l e H H b I M H  p a k ~ ~ l a ~ k i ,  me T a K M e  AaTMpOBKM MLleIOTCR. Oc06et1- 
HO cna6o u s y ~ e ~ a  MCTOPIIR npemero M p a l w e r o  r o n o u e t i a  (ne. le~ne rono- 
u e H a  no M. ki. Hefiru~anry 12171). 

B p a f i o ~ a x  H W X H ~ ~ ~  0 6 3 1  C n O P O B O - I l b l J I b U e B b I e  C n e K T p b I  H M X H U X  C n O e B  
T 0 p @ a  M nOACTNJIaIOIlI.MX MX O T ~ ~ O X ~ ~ ~ M  k,  OTI IOCRUUXCR K l I a Y  any r O J l O I l e l l a ,  

y K a 3 b l B a i O T  H a  @ o ~ M U ~ O B ~ H M ~  3 T U X  O C a A K O B  B YCJlOBURX eJIOBO-JlMCTBeHI1HY- 

H O ~  J l e C O T y H A p b l  [79, 1431. B B O C T O Y ~ - ~ O ~  YaCT1.i f i o J I b l I . I e 3 e ~ e J I b c ~ ~ k  T y l J T p b I  

( B O ~ K ~ T U H C K U R  p a f i 0 H )  COCTaB p a C T M T e J b l l O C T l i  B IIU>t<IlMX r O P M 3 0 H T a X  T O P -  
@a U B nOACTHJlaiOLU,MX TOP@RHI?KN 0 3 e P t l b I X  C y r J l M H K a X  C R U A e T e J l b C T B y e T  

0 Y e p e A O B a H H M  XOJlOAHbIX Ff T e n J b l X  @a3 B Pa3BMTPlM paCTNTeJ IbHOCTM 12381. 
B ~ I ~ ~ J I H I O T C H  H U X H R R  N BC'PXHRR XOJIOAHble  @a3b1, X a p a K T e P t I 3 Y I O ~ N e C R  P a C -  

n p o c - r p a a e w i e h f  e  TO B p e h m  .TYI IAPOB~IX .aa~rnrua@~on c n p e o 6 n a n a l f l r e ~  

K ~ C T ~ P H H K O B O ~ ~  6epe3b1, M C p e A H R s r ,  donee T e n n a R  @aaa c n p e o 6 n a n a 1 l ~ e ~ ~  
p e n ~ o c ~ o i i ~ ~ x  x ~ o f i ~ b r x  necoo n 6epe~oaoro p e n K o , l e c t n .  

X a p a ~ T e p  PaCTMTe.ilbHOCTW B n e p l l O A  OTnO>t<eHMR IIMXHMX C J O e B  T O ~ I ) ~  

& i q e ~ e n b c ~ s ~ e T  o TOM,  TO A a x e  B xo*Tonlil-l le @ a m  K ~ M X I ~ T I I Y ~ C K M ~  ycno- 
BMR 6 b 1 j 1 ~  B o 6 4 e ~  6 n u 3 ~ 1 . 1  K C O B p e M e H H b I M  ( K Y C T ~ ~ H M K O B ~ R  T Y H A p a  Pi 

n e c o ~ y ~ r ~ p a ) ,  a n cpens~o~o , @asy - n a x e  H e c K o j l b K o  6onee T e n n l m u .  

0. CBR3M C 3TMM M O X H O  CYZITaTb,  9 1 . 0  Y p a J b C K U e  JIeAHMKH B 3 n O X y  p a H l I e r . 0  

r o n o q e H a  TO H a c T y n a . l u ,  TO o l c T y n a n M ,  H e  B ~ I X O A R ,  o A H a K o ,  3a n p e n e n t l :  

n e p ~ o k  f l p e ~ ~ e k  A lOpe l l b l ,  @ O ~ ) M H ~ O B ~ H H ~  K O T O P O ~ ~ ,  K a f i  6 b 1 n 0  l l O K a 3 a I l 0  

sbrue, H a s a n o c b  e q e  B c a p T a l i c K o e  B p e M n .  X o n o ~ ~ b ~ e  @ a m  npemero u 
p a t I I l e r 0  r O J I O u e H a  YCJIOBHQ h l O X H 0  COnOCTaBMTb,  no-BMAMMOMY, CO B p e M e -  
H e M  H n x H e r o  H . s e p x l l e r o  npnaca cenepo-3anan~oii E s p o n b r ,  a pasne- 
n R e M y m  wx T e n n y r o  a a s y  - co s p e ; M e H e M  a n n e p e n c K o r o  n o T e n n e H M n ,  

UjlM hHMXHeI 'O M a K C M M Y M a  eJlU>>. B a J I J l e p e n C K y I 0  @a3y J l eAHNKU Y p a J I a  

e w n b H o  c o K p a q a n w c b  B p a a ~ e p a x ,  a M I - l o r w e ,  B e p o r r T I l o ,  ~ c s e s a n u  non- 
HOCTbIO. 

B cpeAIle;\l r o n o l r e H e  R c e  M c c n e A o n a T e n M  O T M ~ Y ~ I O T  3 ~ a ~ n ~ e n b 1 . 1 o e  no- 
T e n n e t i u e  K n u k i a T a ,  n b 1 3 s a ~ u e e  B I l a r u M x  p a k o l l a x  p a c n p o c ~ p a ~ e l l w e  npenec- 
1102 PaCTMTe.rlbHOCTN IIZIMHOTO A a J l b u l e  K C e B e p y ,  s e ~  B I I a C T O f l U e e  B p e l l R .  

 TOT   KT 6 b 1 n  Y C T a l l O B d C I i  H a  OCHOBaNMM H a X O X A e H U R  B T O ~ @ R I ~ M K ~ X  

T Y H A P ~ I  A a n e K o  3a n p e A e n a M H  c o n p e k ~ e s a o i i  ~ o J I R ~ H o ~  r p a t i u u b I  neca oc- 
T a T K O B  A p e B e C I l b I X  n O p O a  - n ~ e k ,  CTBOJIOB, K O P b l ,  XBOM, C e h f R H  [15, 16, 77, 
79, 143, 243, 275, 280, 2@1 M ~ p . ] .  B 3 T O T  n e p l l O A  K J M k l a T M Y e C K O r O  OnTMhlY-  

M a  r p a t i w a  neca n e p e M e q a n a c b  K cesepy H a  250-300 KM, a M e c T a M M  AO 

400 KM, A O C T M r a R  B P R A e  ~ ~ ~ O H O B  n o 6 e p e x b ~  ~ ~ ~ A O B H T O ~ O  O K e a I l a .  0 3 H a -  

' IUTeJ lbHOM nOTenJ IeHMM K!!MMaTa T O B 3 P M T  T a K X e  C a M O  o 6 p a s o ~ a l r u e  M O W -  
IILIX TOP@RHHKOB, . r a K  K ~ K  B C o f i p e M e I - I H y I o  snoxy ~ 0 p @ 0 0 6 p a 3 0 ~ a 1 ~ l i e  oc.laG- 
J r e I i o  H M O U H O C T ~  TOP@RHNKOB' B T y H a p e  H e  n p e B b 1 u a e - r  20-40 cm. 
MOWHOCT~ Xe P e n H K T O B b I X  TOP@RHMKOB A O C T M r a e T  B T y H A p e  2 M, a B J leCO- 

~ p ~ ~ p e - 4 - - 6  M [79, 124, 142, 1431. ~ O B ~ ~ X I - I O C T H ~ I ~  T O P @ ~ R I ~ U K N  M O U H O -  
CTb lO  A 0  2-3 Al C 3 a X O p O I l e l I t I b l M M  C T B O n a M k i  6epesb1 T O J I ~ M H O ~  B 10-12 C.11 
6 b 1 n ~  B C T p e ' I e H b I  H a M H  H a  3 a n a A H O h l  6epery B a i i n a p a u ~ o k  r y 6 b 1  B 20 KAt 

c e s e p H e e  p. Ijafinapa~br. B   TUX x e  T O P @ R H M K ~ X  A. B. X ~ ~ ~ K O B ~ I M  t~a i ine~a  
n b I n b u a  n w x T b 1 ,  K e n p a ,  6 e p e s b r  M coct~b~, n p o ~ 3 p a c ~ a 1 o m n x  B H a c T o n q e e  



B P ~ M R  B HeCKOJlbKMX C T a X  K U J l O M e T p a X  I O X H e e .  DO A a l I H b I M  H. 9. Ya4a 
11431, OCHOBHaR T O n U a  TOP@RHNKOB 06paao~anacb B n e p U O A  K.qHMaTUYe- 
CKOrO O n T U M y M a ,  K O r A a  J leCHaR p a C T M T e J I b H O C T b  3 a H M M a J I a  p a f i 0 H b 1  C O B p e *  
R I ~ H H O ~  TYHAPbI .  

Ha o c H o s a H u M  H ~ Y ~ I ~ I I U R  CKOPOCTM H a p a c T a H u n  TOP@RHMKOB H a  c e B e p e  
3 a n a n ~ 0 - c ~ 6 k l p ~ ~ 0 f i  HM3MC'HIIOCTU H. f l .  I<au ki C. B. Kau [142) y C T a H 0 B M J I U  
B O 3 p 2 C T  ~ c e f i  TOJIIUu  TOP@^ B 7000-8000 JIeT,  YTO AOBOJIbHO ~ J I N ~ K O  

K P a A U O y r n e p O A H b I M  A a T M p O B K a M  H a s a J I a  KJ IUMaTWqeCKOrO O n T N M y M a  r0- 
J O U e H a  AJIR c e ~ e p 0 - 3 a n a ! l H 0 8  E ~ p o n b ~  (9000 J I e T  - B T O P a R  n O J O B N H a  60- 
p e a . r l b s o r o  n e p M o n a  f i n u ~ ~ a  - C e p ~ a ~ n e p a ) ,  a T a m e  H a  ce~epo-BOCTOK~ 
CCCP El801 u H a  3 e ~ n e  Opa~sa-Mocu@a [92]. MOXHO C s u T a T b ,  YTO nepwon 
KJIl!MaTMYeCKOTO O n T M M y M a  B HaLUUX p a f i o ~ a x ,  no-BM.!lWhIOMY, COOTBeT-  
C T B y e T  c y 6 6 0 p e a n b ~ o ~ y ,  a T J l a H T M Y e C K O h l y  ki 'iaCTUY!lO 6 o p e a n b l 1 o ~ y  B p e -  
M e H l l  no c x e M e  ~ U T T ~  - C e p ~ a ~ n e p a  (OT 2500 no 8600-9000 n e T  ~ a 3 a n ) .  
unu c p e n H e M y  ronorieriy no M. M. H e i i m ~ a n 1 . y  [217, 2181. 

O n p e ~ e J l R R  CABkirU r p a H M U  6 0 p e a n b ~ b 1 ~  pac~eabifi OT COBpeMeFIHbIX  IIX 
a p e a n o B  K c e B e p y  B nepuoa K n u M a T u s e c K o r o  o n T u M y M a ,  H. 9. Kau 1142,1431 
y C T a H a B n M B a e T  o6mee C M e I r l e H k I e  P a C T H T e J I b H b I X  3 0 H  B Hki30BbR.Y 0.611 H a  
3,5-4" no m n p o T e ,  s ~ o  c o o T B e T c T B y e T  n o s b I r u e H u i o  c p e n ~ e n  n e ~ t i e f i  T e M n e -  
P a T y p b I  ( N B H ~  - ~ B ~ Y C T )  H a  3-4'. Ann 6 0 J I b I l I e 3 e ~ e J I b ~ 0 f i  T y H n p b I  3 T 0  
c M e m e H u e  o n p e n e n R e T c R  B 250-300 KM [16, 2431, s ~ o  npu m u p o T H o M  

c p e A I l e n e T l j e M  T e M n e p a T y p H o M  rpanueme o K o n o  lo  H a  100 KM y ~ a s b ~ ~ a e ~  
H a  IlOBbILLIeHUe T e M n e p a T y p b I  B e r e T a U U O H H O r O  n e p k I O A a  I l a  2-2,5" B b I I U e  CO- 
B P ~ M ~ H H O ~ ~ .  Ecnu n P M H R T b  n O B b I U l e H M e  J I e ~ H e f i  T e M n e p a T y p b I  B C e B e p H b I X  
p a f i 0 H a x  Y p a J I a  H a  2-3", T O  Y B e n H s e H U e  C Y M M ~ P H O ~ ~  a 6 n ~ u ~ u  COCTaBMT 
1500-2000 M M .  Ho, K P O h l e  T O r O ,  M O X H O  n p e A I I O J I a r a T b  U H e K O T O p O e  YMCHb-  
m e I T l l e  3NMHMX OCaAKOB.  0 B e P O R T H O M  Y M e H b U l e H H U  C H e r O H a K O n n e H U R  H a  
!JO.~~RPHOM Y p a J I e  B I l e p I f O A  K J l U M a T H ~ e C K O r O  O n T H M y M a  CBMneTeJIbC' IBVlOT,  
B l IaCTHOCTU, H a X O X A e H U e  I l a M M  M I I O ~ O ~ N C J I ~ H H ~ I X ' O C T S T ~ O B  CTBOJIOB 6epe- 
3b1 T O ~ ~ N H O ~ ~  no 20-25 CM B T o n m e  TOP@RHMKOB, p a c n o , r ; o > t < e l w b l x  B nonu- 
H a x  n p w ~ o n o p a s n e n b ~ i o f i  BOHM x p e 6 ~ a  H a  a6con1onlb1x B b r c o T a x  200- 
250 ~i  patio^ osepa .M. X a n a ~ a ) .  B H a c T o R u e e  n p e m  A p e B e c H a R  p a c T u -  
T e J b H O C T t  B n O J I U H a X  ~ ~ H B O I I . O ~ ~ ~ A ~ J I ~ H O ~  3 0 H b I  x p e 6 ~ 3  H e  n p O U 3 p S C T ; l e T  
BCJ IeACTBUe  6onbmoro C I l e r O I l a K O n J I e H M R  (a0 800-1000 M M ) ,  CNJIbIIO CO- 

~ p a u a i o u e r o  ~ e r e ~ a u u o 1 1 s l , 1 i i  neprlon ( H a  3-4   en en^) no c p a B H e r g u t o  
C donee BOCTOlIHbIhfU Y ' I a C T K a h l U  x p e 6 ~ a ,  nORBJ lR ioTCc l  J I e C H b I e  Y s a C T K l i .  

~ P H Y I ~ I ~ L I  BO3HUKHOBeHUR r O J I O l l e I I O B O ~ 0  KJIUMaTM'IeCKOrO O n T l l h l Y M a  
O K O H Y a T e J I b H O  I l e  yCTaI IOBJ Ie l l b1 .  PRA N C C J I ~ A O B ~ T ~ ~ ~ ~ ~  C B R 3 b I B a e T  I I O T e n J I e H U e  
u n p o n B u x e s w e  nec~of i  p a c T u T e n b H o c T u  K c e B e p y  B c p e ~ ~ e ~  r o d o u e i r e  
c perpeccueii MOPR u O c y m e H W e M  H ~ K O T O P O ~ ~  Y a c T u  n o . r l s l p H o r o  menbaa,  ME TO 
I I pMBeJ IO  K y c H J I e I i U l 0  KOHTNHeHTaJ IbHOCTU K J I U M ~ T E ~ ,  Bb IPa3UBUleh IYCf l  B 
n O B b I I U e H U H  JIeTHMX T e M n e p a T v p  U Y M e H b U r e H U M  KOJlMYeCTBa 3MMHMX O C a a -  
KOB 888, 89, 237, 270 U np.]. n e f i ~ ~ ~ k i ~ e J I b ~ 0 ,  y B e n u s e H M e  n n 0 U l a A M  C y W u  

n O n X H 0  6 b 1 n o  CABMHYTb 3 0 H y  J I e ~ H e f i  ~ p a H c @ o p h f a ~ l l ~  2ipKTNYeCKMX B 0 3 -  
A y m H b I X  h l a C C  K CeBeP)' W O C J I ~ ~ N T ~  HX BJIURHMe H a  T e P P W T O P U H )  COBl)ehfeH-  
~ 0 f i  T Y H A p b I ,  YTO O ~ Y C . Q O B N ~ O  I IOBbIUleHI l e  3 n e C b  JIeTHMX T e M n e p a T y p ,  np0-  
nBI,>r<enue neca K c e B e p y  N C o K p a u e H u e  O , T ~ A ~ H ~ H M R  H a  Ypane. O A H ~ K O  
a ~ a n o r a q ~ b ~ i i  ~ @ @ C K T  h i O r  6 b 1 ~ b  B b I 3 B a H  YMeHELUeHkIehl  J IeAOBHTOCTU a p K l ' u -  
q e c K M x  ~ o p e f i  u C A B I i r o M  K C e B e p y  M C ~ ~ H A C K O - K ~ ~ C K O ~ ~  J ~ O X ~ N H ~ I  HU3KOTO 
n a B n e H u R  u ~ P ~ O ~ ~ ~ ~ , Q R I ~ U N X  T P ~ ~ K T O ~ A ~ ~  A B H X e H U R  9UK.rIOHOB. ~ o c . ~ I ~ A H ~ ~  
O ~ C T O R T ~ ~ ~ C T B O  A O J I X H O  6 b 1 ~ 0  n p N B e C T M  K ~ C U n e l r w l O  R O C T O Y H O ~  U H P K P -  

n R U u u  U, K ~ I <  c n e A c T n u e ,  n o B b r m e s u i o  B ~ y ~ ~ p o ~ o i i  3 o ~ e  n e T l l u x  ~ e M n e p a -  
T y p  u y M e H b r U e H N i o  KOJIMYeCTBa 3UMHWX O C a n K @ B .  

E ~ O ~ ~ ~ H H C T B O  n e n H a K O B  Ypa.7a B n e p H O A  KJIUMaTliW?CKOrO O n T L I M y M a ,  

I IO-BHfiMhfOMy,  U C ~ I ~ ~ J I O  nOJIHOCTbI0,  I1 J I U U b  H e K O T O P b I e  K a p O B b I e  Jle&HHKH. 

C U n b H O  C O K p a T U B U M C L  B p a 3 M e p a X ,  n p O A O n > t < a n H  C y U e c T B o ~ a ~ b  y C T ~ H O K  

B T ~ I J I O B O ~ ~  YaCTM K a p O B .  
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0 6 0 6 u e ~ ~ e  M H O r O Y U C n e H H b I X  M a T e P M a J I O B  no A M H a M M K e  P a C T H T e J I b -  
HOCTM ~ p a f i ~ ~ e r o  C e ~ e p a ,  2 T a m e  a ~ a n w s  c n o p o ~ o - n b r n ~ u e o t r x  c n e K T p o B  
B e p X H e r O  I ' O P U 3 0 H T a  TOP@RMMKOB n03HOJIMw!lki B. H. A l l ~ p e e ~ y  615, 161 npkiii- 
TM K BblBOAY, 9 T O  C p a 3 y  Xe n O C J l e  KJlMMaTMllC?CKOrO O n T M M y M a  H a q a J l O C L  
noxononatrue, 0 6 y c n o ~ k i ~ u r e e  n p o n n u x e l i w e  T Y H A P O B O ~  P a c T u T e n b H o c T u  
H a  ior, p a c n p o c T p a H H s m e e c n  Ira 100-150 ICM l o x r i e e  c o n p e ~ e ~ ~ o i i  r p a H M U b r  
T Y H a P b l .  3 T O M Y  n e P H O n y  nOXOJIOAa l IMR U, B e p O n T H O ,  H e K O T O p O r O  y B J I a > K -  
HeHMR K J l M M a T a  OTHOCMTCR B 0 3 H M K H O B e H H e  C O B P e M e H H O r O  K a p O B O r O  O n e -  
A e H e n M n  Ypana, s ~ o  cornacye-rcn c s b r B o n a M u  C. B. K a n e c t l u ~ a  {133], 
C. r. Eosa 4421 M JI. ,l. f l o n r y r u ~ ~ a  [104]. I l o x o n o ~ a s u e  H a  Ypane coma- 
no, no-BUAUMOM~,  c n o x o n o A a H n e M  K n u M a T a  B Enpone B ~ a ~ a n e c y 6 a ~ n a ~ .  
T H ~ ~ C K O ~ ~  3 n O X H ,  A a ~ U p y e ~ o f i  OT C e p e A M H b I  IIepBOI'O Tb ICRqeJ I eTMR A 0  HaLUef i  
3 p b I  A 0  111-IV B e K O B  ~ a ~ e f i  3 p b I  [330). K 3 T O h l Y  n e P M O A Y  OTIIOCNTCR T a K l K e  
3 H a t l M T e J l b H O e  I I p O A B M X e H M e  JIeAHMKOB B Anbn ax ( C T ~ A M R  3recce~ \ , H a  
K a ~ ~ a 3 e  ( U C T O P U Y ~ C K ~ R  e ranun)  [298], o b p a 3 0 ~ a t 1 ~ e  n e A H u K o B  B C K ~ H ~ M -  
H a B N M  [Id] H H a C T y n a H M e  JIeAHMKOB B A P K T M K ~  [%I. 

l l o ~ u x e l i w e  cpenrrux T e M n e p a T y p  ~ o s ~ y x a  H a  Ypane B r ja~6onee xonon- 
~ y r o  (pa3y nosn~e ro  r o n o u e l l a ,  @ u ~ c ~ p y e h l o e  o T a l e y e H H r m  c M e u e H M e M  
3OHbI  T Y H A p b I  K lory, COCTaBnRJ lO ,  n o - B U A U M O M Y ,  H e  M e H e e  1-1,5".  TO o6e- 
cnewno H e K o T o p o e  y B e n u s c a u e  nnouanu o n e A e H e H H n  Ypana no c p a B r l e n u 1 o  
C C O B ~ ~ M ~ I ~ H O ~ :  J I e A H k i K a M U  6 b l a u  3 a n O f l H e H b I  n O s T M  B C e  K a p b I ,  3 H a W T e J I b -  
HO YBeJIUYMJlOCb YMCJIO npYCKJ lOHOBbIX JleAMUKOB, A n H t I a  1 l a H 6 0 n b r u ~ x  J I e n *  

HMKOB A o c T m a n a  3-4 KM. M ~ i o r u e  K a p o s u e  n ~ a p o n o - n o n u t ~ ~ ~ l e  n e A H w K u  
l IpOABUHyJ IMC b  B 3 T O  B p e h l R  A0 n e p B b l X  A p e B H M X  KOH€lIHMX M O p e t I ,  ( P O Q ~ I U -  
p O B a H I l e  KOTOPLIX H a q a J I O C L ,  K a K  yXe y K a 3 b l B a J l O C b  B b I U e ,  B ~ o ~ A H ~ ~ J I ~ R -  
C T O u e H O B y l O  . 3nOXy .  BO B p e M R  I I p O A B k I X e I l U R  J I eAHHKOB A p e B r f I f e  KOHerI l lOd 
M O p e H I l L l e  B a J l b I  6 1 , 1 n ~  C y ~ e C T B e l l I l O  n O A l l 0 B J I e H b I  M nOJlyYUJlU COBpehleFl l~bIC!  
p a 3 ~ e p ~ r  (CM. puc. 103 u 104). 

I locneayroua~ sncxa n o s n l ~ e r o  ronouesa, o T t r o c n r q a R c n  y x e  K 11au1eii 
3pe, x a p a ~ r e p w 3 y e ~ c ~  H e K o r o p b l M  n o T e n n e H M e M  M HOULIM n p o A B W x e r i M e M  
r p a H u u b r  neca K c e B e p y  AO ee c o n p e M e H r l b l x  n p e n e n o B .  I l o ~ e n n e ~ ~ e  K n H -  
M a T a  n p H B e J I 0  K C O K p a ~ e H U I O  y p a n b C K N X  J I eAHHKOB A 0  p a 3 M e p O B ,  6nu3- 
KMX K C O B p e M e H H b I M .  ~ ~ ~ A H M K H  OTCTYnMnM O T  n e p B O r 0  n p e B H e r 0  KOHeqHOMO-  
permoro sana ,  K o T o p o r o  O H M  B nocnerlyro~rtue r o n b l  y x e  H e  n o c T u r a n u .  
M e x ~ y  3 T H M U  A p e B H U M W  B a J I a M N  U KOt lUaMM C O B p e M e H H b l X  J I eAHHKOE B C m -  
ny  ~~a6nrona1o~cn O T H O C N T ~ ~ ~ H O  cgexue c n e A b I  n p e 6 L l ~ a ~ n n  n e n H m o n  (CM. 
M. I, 1111). B P R A e  C J l Y Y a e n  3 A e C b  M O X l l O  B M A e n M T h  O T  OAHOI? A 0  T p e X  
1~e6onbuux C T a A M a J l L H b I X  h l O p e H ,  C B M n e T e . n b C T B y I O u M X  0 I l € n p O ~ o J l ~ ~ T e ~ l b -  
IIOhl C T a ~ U O H U P O B a H M M  A e A H U K O B  I I a   OH^ o6urero MX O T C T y n a H l i R  ( J I en I lMKU 
MrT, MMMI'AuK, Aonryuu~ja ,  Ecpra, C O ~ C K M ~ ~ ,  l l a k e p c ~ z ~ f i  H np.). MOX- 
HO n p e A n o n a r a T b ,  YTC  TO O T c T y n a H M e  ypanbcxux n e n r r u K o B  coenano 
c H a q a n o M  O T H o c M T e n b H o  *rennoro M 3 a c y m n ~ ~ o r o  n e p M o n a  u Espone, npo- 
A o n x a B u r e r o c R  B T e r I e i j u e  bonbmefi q a c T u  n e p B o r o  T b I c m e n e T m  ~ a m e f i  
3pb1. AJIR 3~01-o nepxoaa x a p a e T e p l j o  o T c T y n a H u e  r o p l j o r o  o n e n e H e H M R  B 
A n ~ n a x ,  H a  K a ~ ~ a 3 e  ( a p x b 1 3 c ~ ~ i i  n e p e p b ~ ~ )  [297, 2981, 3 e ~ n e  Q p a l w a -  
Mocu(pa 1921, y M e s b n r e l i u e  n e n o n u T o c T t l  Ceeep~oi i  A ~ n a H ~ t i K u  u APKTMKU 
[330], nolruxeene ~ P O B N R  K a c n ~ n  [18J, ycb~xanue osep u TOPQ~I IMKOU 
[24, 30 M ~ p . ] .  B 3T01 '  ne l )MOA, U ~ e l l ~ e ~ b l k  t l e p e A K O  <<BTOPbIM KJIMMaTMqeCKMhI 
OnTMMYMOM>, J IeAHMKU YpaJIa, no -BUAMMOMY,  6bIJIM A a X e  HeCKOJIbKO M e -  
H e e  p a 3 B U T b 1 ,  Y e M  B H a C T O R w e e  B p e M R ,  a H e K O T O p b l e  M 3  HMX N C t l e 3 a J l U  
COBCeM. 

@ O ~ M U ~ O B ~ H H ~  Y P a u l L C K M X  JleAI-iMKOB B MX C O B p e M e t I H b I X  p a 3 M e p a X ,  TOY- 
H e e  B r p a I I M u a X  C O B p e M e H H b I X  M O p e H  C JIeARrlbrMM R n p a M M ,  IlpOMCXOAMJlO H a  

n p o T R x e H m i  6onbruek q a c T u  T e K y u e r o  T b l c n Y e n e T M n ,  B T e l r e H M e  K o T o p o r o  
. " IenHHKU C y U e C T B O B a J I M  H t r n p e p b l B H O ,  UCJIbITLlBaR K O J ~ ~ ~ H M R  B 3 a B H C H -  
MOCTH OT MI l OrOJ l eTHMX ~ 3 h l e l l e ~ k i 8  B C O O T M O ~ e H U l l  a K K y M J J J l c l u U U  M a6n51 -  
rrucr. K ~ K  6 b 1 n 0  no~a3auo  B rn. VII,  eue B XIX B. npeo6na~ano no.?oxii- 



T e n b I l o e  c a n b A o  B e u e c T n e H H o r o  6 a n a ~ c a  n e n H u K o B  Ypana, u, cnenona- 
.;enbHo, n e A H u K u  M c n h r r L I n a n u  ysenusewie ceoeii M a c c t l .  nepworr n o n i l o r o  
06npora B e U e C T B a  J leAHUKOB, 0 n p e ~ e J I e H H b l k  no l r U C n y  O r I l B  H C p e A l l M M  
C K O P O C T R ~ ~  A B N X e H U R  J I b A a ,  COCTaBJ IR2T  A J R  K P Y n H b I X  n e A H M K O B  Ypa.na 
400--450 A e T ,  a A n n  J I eAHHKOB C p e n H N X  p a 3 M e p O B - 2 5 0 - 3 0 0  n e T .  T ~ K H M  
0 6 p a 3 0 ~ ,  @ ~ p h l M p ~ ~ a H k i e  n a H H 0 h  h1aCCbI J l b A a  B J I eAHMKaX f lpOMCXoAHJ0 ,  
I r a s u H a R  c XVI-XVII BB., x o T n  c a m  n e n H M K M  cyu!ec-ruonann B r e q e l l u e  
B c e r o  n o 3 ~ ~ e r o  r o n o u e l j a .  K ~ K  W B B ~ C T H O ,  nepnon XIII-XIX BB. x a p a K T e -  

P U ~ Y ~ T C R  n n R  E~ponbr  a e K o r o p b I h 1  n o x o n o n a ! I u e M  w n o s b ~ r u e ~ ~ o i i  y snax-  
I l eHHOCTblO  no CpaBtfe l IMlCJ C I7 l )eAblnYUIMM Tb lCR ' I e J I eTNeM [298, 330, 3311. 
B sror n e p M o n  ~ a 6 n l o n a n o c b  3 1 f z q w ~ e n b : r o e  y n e n M r e H u e  C H e x H o c T u  3MM B 

Eopone, a T a K X e  J ieAOBHTOCTIl  C e ~ e p l l o i i  A T A ~ H T M K H  11 APKTMKU, K O T O p a R  
n 0 C T M r J l a  B XVI-XVIII B u .  COCTORHUR M a K C M M a J I b H O r O  B r.aueh 3pe; OTMe-  
lIaJIMCb C J l y q a M  3 a M e p 3 a H H R  ~ c e h  IlOBepXHOCTM ~ ~ J I T M ~ C K O ~ O  M O P R  [32]. ~ T H  

n P M q U H b 1  0 6 ~ ~ f i 0 ~ ~ ~ 1 . i  1IaCT) 'naHMe JIeAl lMKOB B Anbnax ( C T ~ ~ H R  @ e p H a y ) ,  
M C J ~ H A U M ,  C K ~ I I A M H ~ B M M ,  H a  K a n ~ a s e  u B npyrux pa i io~ax ,  oco6e~ao  npo- 
R B M B U e e C R  B XVI-);IX BB. M M ~ I O ~ C R  A a t l I I b l e  0 CyI.UeCTBOBaHkil1 B 3 T 0  B p e -  
MR K a P O B b l X  JIeAHMKOB B X U ~ U H ~ X  [298]. B 3 T O T  I l e p H O n ,  n 0 n y q M B l ~ l l f i  H a -  
3 B a H N e  <<MaJIOTO JI,CAHMKOBOrO BeKa>> ,  JleflllMKM YpaJla, n o - B U A U h l O M y ,  T a K X e  
y s e . r l u s u n a n u  CBOIO M a c c y ,  n o c T u r l l y n  K C e p e A u H e  XIX B. p a 3 ~ e p o ~ ,  orpatia- 
' r e H H b l X  B H e U t I U M  KOHTYPOM C O B p e h f e l l H O r O  M O p e H H O r O  B a J l a .  3 H a q U T e . l b H 0  
6 ~ n b U . t ~ ~  6 b 1 n o  M KOJIU'IeCTBO K a P O B b I X  Pi ~ P M C K J I O H O B b l X  JIenHUI<OB,  a T a K X t ?  
M H O r O n e T H M X  Ct I eXI IMKOB,  p a C n P O C T P a H R B U M X C R  M H O r O  I O X H e e  C O B p e M e H -  
l r 0 C  MX I'paHMUbI. n. M. P ~ I ~ K O B  [252] y K a 3 b l B a e T  H a  H a J l M s U e  <<BeqIfbIX C l l e -  
r O B r  ( C K O P ~ ~  K p y n I l b I X  M I l O r O J e T H k i X  C H ~ X H M K O B )  H a  Mpe~ene ,  f l ~ a ~ - T a y ,  
3 u r a n b r e  ( K ) x ~ b ~ i i  Ypan) .  H a q u ~ a ~  c K o H u a  80-x ronon npomnoro CTO- 
J leTMR y p a J l b C K U e  J l eAI lUKU BHOBL B C T y n N J I N  B @a3y U H T ~ H C M B H O ~ ~  A e r p a n a -  

uuu. 
T ~ K H M  06pa30~1, I I a  I I P O T R X e H M N  I 'OnOI l e I l a  JleAHMKM Y p a J l a  1 l C n b I T b l B a J M  

I ~ e O ~ H O K p a T H b l e  ~ o n e 6 a l l ~ ~ ,  T O  CUJIbHO C O K P a l 4 a R C b  M A a X e  M C q e 3 a R  llOJlHO- 
CTbIO, T O  BHOBL p a 3 p a C T a R C b  A 0  p a 3 M e p O B  KapOBO-AOJIMHHb1.X. ~ A H ~ K O  h t a -  
K C U M a J I b H b l e  MX p a 3 M e p h I  I l e  I l peBbILUaJ IM 2-5 KM, J l e A H U K N  H e  BLlXOAM.QM 3a 
n p e f i e n b l  n e p B o r o  npenrlero K o r t e s H o M o p e H H o r o  B a n a l  @ o p ~ u p o ~ a ~ ~ e  KOTO- 
poro H a q a n o c L  e u e  B no3 .g~enne i ic~oue~o~oe  B p e M n .  M H l e p e c H o  O T ~ I ~ T U T ~ ,  
9 T O  p a 3 M e p b I  ~ o n e 6 a ~ u h  Y p a n b C K M X  JIeAHMKOB B r O J I O U e H e  COOTBeTCTBylOT 
r O J l 0 q e H O B b I M  K O J I ~ ~ ~ H M R M  JIeAHMKOB B C K ~ H ~ H H ~ B U H  (141, M C ~ ~ H A H M ,  Ce- 
s e p o - ~ o c ~ o q ~ o i i  r p e ~ n a ~ n l ~ u ,  H a  RH-Maiie~e,   HOBO^ 3 e ~ n e  n 3 e ~ n e  
@ p a H u a - M O C M @ ~  [92]. B ~ T M X  p a i i o ~ a x  B C l o A y  H ~ ~ J I I O A ~ I O T C R  n B e  h l O p e -  
HbI 7 A p e B H R R  ( T O J I O U ~ H O B ~ R )  W C 0 B p e h 1 e H H a R l  H e n O C p e f l C T B e I l H O  c B R 3 a t L -  
t I a n  c K p a e h l  n e n t f w K a ,  y A a n e H s b l e  o n l l a  OT npyroii H a  p a c c T o n H u e  OT on-' 
mro  no H e c K o n b K u x  K u n o M e T p o n .  I l p u q e ~  3a n p e n e n a M u  r o n o u e ~ o ~ o f i  MO- 
F e H L l  n p y r u X  h l O P e H H b I X  B a J l O B  H e  H ~ ~ J I O ~ ~ ~ T C R  COBCeM E l J l l ,  e C n M  OHH H 
MMeIOTCR, T O  Y n a J I e H b I  H a  3 H a V N T e J l b l l b I e  PaCCTORHMR M R B J l R m T C R  Y>Ke nJIefi- 
c T o u e t l o n b l M n .  Ewe M e m w u e  ~ o n e 6 a ~ u ~  B r o n o s e l i e  n p e T e p n e n a ,  no-sans- 
hTOMY, JIeAHMKM X ~ ~ ~ T O B  I(0nap I2401 M C y ~ T a p - X a f l T a  {158], K O T O P b l e  U M ~ I O T  
T O n b K O  O n H y  C O B p e M e H H y l O  M O p e H Y ,  I l e n O C p e n C T B e t l H O  ~ ~ u M L I K ~ I ~ ~ ~ I o  K 
K p a m  n e n H M K a ,  a 6onee n p e o H R c I  M o p e H a  (nneiic~oue~onan) pacnonoxeae 
u 15-20 KM B H M B  no n o n u H e .  

T ~ K M M  0 6 p a 3 0 h 1 ,  R C p e A H e -  U H U 3 K O r O P H b l X  p a i i o ~ a x  E B ~ ~ ~ M M ,  K KOTO- 
PMM OTI~OCMTCR M Ypan, ~ I I ~ L I ~ I T ~ J I ~ I I L I X  K O J I ~ ~ ~ H M ~ ~  . r lenl j l . iKon 13 ronouexe 
H e  1 l a 6 n m n a n o c b .  B TO x e  s p e h r n  B B b I c o K o r o p H b r x  p a i i o ~ a s  A J ~ L ~ ,  Y a n ~ a ~ a ,  
T n ~ k - U I a l l ~ ,  n a ~ M p a ,  A n ~ a n  M3BeCTHO U e C T b  - B O C e M b  r O J 0 4 e H O B b l ~  MO- 
p e H ,  O ~ U M R  nepenaa BLICCT M e x n y  KOTOPLIMN n p e B b l m a e T  1 KM.   TOT @BKT, 
no -BMAMMOMy,  hiOX<HO ~ ~ ' ~ R C H M T L  p a 3 M i ? p a h l U l  a T a K X e  O C O ~ ~ I ~ I ~ O C T H M ~  nu- 
T a H M R  M & B H X e l i u R  n e Z H M l i O B  B ~ I C O K O ~ O P M ~ ~ ,  me A a X e  O T t f o C M T e n b H O  H e *  
6 0 n b m u e  M 3 M e l i e t I N R  I < n l l M a T a  n P U B O n R T  K 3 l l a Y M T e J I b H b I M  ~one6at11rnar 
.UeAHUKOB. 



3. 3BOJlIOuUfl COBPEMEHHOI'O OJlEAEHEHUfl 

Bce UCCJleAOBaTeJIU,  3 a H U M a B I L l U e C R  N 3 y ' I e H N e M  JIeAHMKOB Y p a J I a ,  OT- 
h l e s a m  n p o ~ c x o ~ ~ u y r o  B c o ~ p e ~ e ~ ~ b ~ i i  nepwoa A e r p a n a u n r ,  y p a n b c K o r o  
O J I e n e H e H U R  [ l l ,  38, 104, 106 U ~ p . 1 .  O A H ~ K O  3 T U  BbIBOflbl,  OCl lOBb lBaBIUl l eCR 
UCK.rIlOqUTeJIbH0 H a  M O ~ ) @ O J I O T M ~ ~ C K N X  n p U 3 H a K a X l  A a B a J I M  n p e A C T a E J l € H M e  
nmub o c y ~ ~ a p ~ o i i  B e . r l l l r l u H e  A e r p a A a u u w  3a secb ee nepwoa. r n ~ s w o n o r ~ ~ -  
Y e C K U e  UCCJ leAOBaHUR ~ o J I R ~ H o - Y ~ ~ J I ~ c K o ~ ~  3 K C n e A H U N M  nO3BOJIUJIU T a K X e  
O T B e T U T b  H a  B O n P O C  06 N H l e H C U S H O C T U  M 3 M e H e H U R  I I P O C T P a H C T B e H H O ~ O  CO- 
CTORENR J leAHHKOB. ~ T M  NCCJIeAOBaHMfl  I lPOBOAMJIUCb n y T e M  H e n O C p e A C T B e H -  
H O r O  M 3 M e P e H M R  B e U l e C T B e I l H O r O  6 a n a ~ c a  J I e n H U K O B ,  COnOCTaB.lC?HUfl a 3 p O -  
CHUMKOB J I eAHNKOB M COCTaBJ IeHHblX  no HUM n J l a H O B  3a p a 3 H b I e  rOJL1, a 
T a K X e  H a  OCHOBaHUU N3YYeHUR M O ? @ O , I O ~ N ~ ~ C K W X  O C O ~ ~ H H O C T ~ ~ ?  Jle,TllIlI<OB. 

K ~ K  6brno n O K a 3 a l i O  B r J I .  VII,  C 2 J I b A O  B e l J l e C T B e H H O r Q  6 a n a ~ c a  IlO!laB- 
. 1 R m u l e r o  ~ O J I ~ L L I U H C T B ~  I < a p O B b I X  J I eAt IHKOB ~ O J R P H O ~ C I  y p a . r I a  B 1958- 
1963 rr. 6b1no O T p U u a r e J I b H h i M .  n ~ l r r b  He3I{aYUT€'JIbIIOe 9kiCJIO H ~ ~ O J I ~ I U U X  

K a p O B b I X  J I eAHHKOB E 1959, 1960 U 1962 rr. UMeJ IO  ~ O . ' I O X H T ~ J I ~ H ~ I ~  6 a n a ~ c  
B e U e C T B a  ( J I ~ A H U K H  I ( y n U ~ a ,  B ~ K J I Y H A ~ ,  n e n e x U ~ a  Pi AP.). C Y ~ ~ ~ C T B ~ H H O  
U H a R  K a p T M H a  ~ a d J I l 0 ~ a J I a c b  H a  I IpUCKJIOHOBblX J I e A H U K a X .  T o J I ~ K o  B 1958r. 
CaJ fbAO B e u e C T B e H H O r G  6 a n a ~ c a  M H O r U X  l lPUCKJIOHOUblX J l e . l H U K O B  6b1.q0 
O T P M u a T e J I b H b I M .  B OCTa- ' IbHbIe  r O A b I  (1959-1963) C a J l L A O  6 a J I a ~ c a  6onb- 
W U H C T B a  npUC KJIOHOBhIX JIeAHMKOB 6brno n O J O X U T e J l b H b I M .   TO y K a 3 b l B a e T  
H a  TO, 9 T O  n p N C K n O H O B b 1 e  :IeAHUKU B C O B p e M e H H y I O  3 n O X V  HaXOARTCR B 
6onee 6~1a ronpu~~r rb1x  yCJIOEUHX CYlueCTBOBaHMR,  Y e h l  K a p O B b l e  J I e n H U K U .  

P ~ c T ~ B ~ ~ ~ H R  COCTaBJIRlOUlUX B e I 4 e C T B e H H C r O  6 a ~ r a ~ c a  n 3  YCTaHOBJIeH-  

HbIM C B R 3 R M  M e X < A y  C Y M M a P H b I M  C H e r O H a K O n J I e H U e M  U a 6 J I f I u U e f i  U C y h l h I a -  
M U  3 U M H U X  U JIeTHUX T e M n e P a T Y P  C: 1818 r. n O K a 3 a J I a ,  9 T O  H a 9 M H a R  C 80-x 
r o , q o B  npom.noro C T O . ~ ~ T W ~  p e 3 ~ o  npeo6na'nano o T p n u a T e n b H o e  c a n L a o  ija- 
J I a H C a  K a p O B b I X  JIeAHUKOB, 9 T O  M O ~ Y C ~ O B I I ~ O  MX UHTellCUDHYK) Ae rPaALlU14 lO  

B I IOCJ IeAHUe  AeCRTUJIeTWR (CM. M. ,VII ) .  
Aerpa~auwn n e A H w K o B  B b l p a x a e T c R  K a K  B c o ~ p a u e ~ n w  M X  nnouaneii, 

T a K  U B YMeHbLI IeHNU TO3UlMHbI  .neAHUKOB. C O K ~ ~ I U ~ H M ~  nJIOUla ,TU JIeJlHMKOB 
n p o u c x o ~ u ~  npe>r<je B c e r o  B c n e a c T s u e  o T c T y n a l l w R  11x ~p a H .  C ~ e n e r ~ b  ne- 
r p a f i a u k i U  y p a J I b C K U X  !IeAHFiKOB B - H ~ C T O R I ~ N ~ ~  I I e P N O A  B e C L M a  p a 3 J l U r H a .  

M ~ o r u e  J I e n H U K U ,  C U J I ~ H O  YMeHbUlMBIUMCb I3 T O J l l ~ U t l e l  nPOLlO.r IXaK)T,  OA- 
H a K O ,  3 a H U M a T b  B e C b  K a p  U n U  66nbmym er0 Y a C T b .  M ~ o r u e  J IeAHUKU OTCTY- 
n H J I U  HaCTOJIbKO,  ' IT0 O C B O ~ O ~ M J I U  q a C T b  C B O e r O  n e p e y m y 6 n e H ~ o r o  J I O X a ,  
3 a H R T O r O  T e n e p b  K a P O B b I M  03epOF,I .  OT H e K O T O P I J X  JIeAHMKOB OCTaJ INCb  
J'tUlUb H e W k i p O K U e  nOJIOCb1 J I b A a ,  n p O T R r M B a l O ~ M e C R  BAOJIb  TbIJ lOBbIX CTeHOK 
K a p a .  BO M H O r I l X  K a p a X  JIef lHUKU UCqe3JIM COBCeM, OCTaBMB r ~ l y 6 0 ~ U e  K a l I O -  
B b l e  03epa N H a ~ P O M O i K A e H I i R  M o p e l l .  
: J.JIR BbInBJ IeHHH klHTeIlCUBHOCTN A e r P a A a u M M  .neAHUKOB 6 b r n o  n p O B e J e H 0  
c o n o c T a s n e H n e  ~ ~ P O C M N A I K O B  3a 1947, 1953, 1958 u 1960 rr.. a T a K x e  co- 
C T a B n e H H b I X  no HUM B C T ~ ~ ~ O ~ O T O ~ ~ ~ M M ~ T ~ H ~ ~ C K O ~  na60pa~opuu  MHCTM- 
T y T a  r e o r p a @ U u  AH CCCP n J I a H O B  P R A a  JIeAHUKOB. B p e 3 y J I b T a T e  6b1.7a 

B b l H B J I e H a  60~1bruan H e p a B H O M e p H O C T b  B U 3 M e H e H H H  n p O C T p a H C T B e H H O r 0  
COCTORHUR JIeAHkiKOB 38 n e p I 4 O A ,  0 x ~ a s e ~ ~ b l i i  ~ ~ ~ o @ o T o c % ~ M K ~ ~ ~ H .  ; \ ' c T ~ -  
HOBJIeHO,  9 T O  HHTeHCUBHOCTb  A e r p a A a ~ I I U  K a p O B b I X  J I eARUKOB CMJlbHO 38- 
BUCUT OT c T e n e H u  ux AerpaAauuu u @OPMLI K p a n  n e A l I u K a  [287, 2891 
(puc. 105). 

K a p o ~ b l e  J IeAHUKN, K O H ~ ~ B ~ I ~  Y a C T l i  KOTOPbIX  0 6 p a M J I e ~ b 1  XOLUN'JIMlI 
~ O K O B ~ I M U  U K O H e 4 H b I M U  M O p e H a M U ,  3a p a c c ~ a ~ p ~ ~ a e ~ b l f i  n e p M O A  H e  UC- 
pb1Tanl . r  C y I U e C T B e H H O r O  C O K p a L l l e H U R  n J I O I 4 a A M  ( J I e ~ ~ k l K l f  III'AH, Gepra, 
M a p ~ o ~ a ,  K a n e c ~ u ~ a  u np.) .  M x  nerpanasm npoucxo.xwna B OCHORHOM 
aa c q e T  C H N X ~ H U R  n o B e p x H o c T u  R B ~ I K O B O ~  Y a c T M ,  YTO npwae.?o K y B e J r w e -  
HUH) B ~ I C O T ~ I  M o p e H H b I x  B a f i o B ,  p a c m u p e H w o  n p e n M o p e n H b r s  nrnpeccr~ii 
Ha Si3bIKe JIeAHIIKa,  y B e J I I I 9 e H U K l  3 a r P R 3 H e H H O C T N  IIX ITOBCIjXHOCTII BCJ l eZ-  



C T B H e  B b l ~ a k i B a ~ N k  B H Y T P ~ H H ~ ~  M O p e H b I .  T ~ K ,  B p e 3 y n b ~ a T e  o 6 p a 6 0 ~ ~ u  Ma- 
T e p N a J I O B  a 3 p O C . b e M K N  3a 1953 N 1958 rr. YCTaHOBJIeHO C H H X C l f l r e  nosepx- 
HOCTH pa3J lMl rHbIX  Y s a C T K O B  J I eAHMKa MrAH 3a 3 T O T  n e p H O A  OT 3 AO 1 2 ~  
[318] (CN. PHC.  99). B T O  Xe B p e M R  K O H e U  K ~ P O B O - A O J I M H H O ~ ~  q a C T U  ; leAHH- 
K a ,  ~ O K P ~ I T ~ I ~ ~  M O U H b I M  YeXJIOM M O P e H b I ,  n p a K T k i l r e C K N  H e  H 3 M e H U A  cnoeri, 
n o n o x e ~ u s  (puc. 105, a). O ~ c ~ y n a -  a 
H N e  KOHUOB JIeAHHKOB, I l e p e K p b I T b I X  
T o J I U e f i  M O P e H b l ,  nPOMCXOANT O s e H b  
MeAJIeHHO,  B OCHOBHOM B p e 3 y J I b T a T e  
~ P O ~ M O ~ I H O ~ ~  AeRTe.rlbHOCTM BbITeKaIO-  
U M X  U 3 - n O A  HNX JIeAHI3KOBblX P y r l b e B .  
~ H ~ Y N T ~ J I ~ H O  M e m e H H e e ,  r l eh l  H a  OT- 
K P b I T b I X  Y Y a C T K a X  J I eAHMKa,    OHM- 
X a e T C R  T a K X e  HX I lOBePXHOCTb ,  no- 
c T e n e H H o  p a 3 p y u r a e ~ a ~  T e p M o K a p c T o -  

BbIMW n P O 4 e C C a M W  H I lOAJIeAHHKOBbIMU 
PYl rbHMU.  

Ha cnenymlrleii C T a A u u  A e r p a n a -  
UHH, x a p a ~ ~ e p ~ 3 y 1 o ~ e h c ~  O T P ~ I B O M  
K O H U a  J I eAHMKa MAN er0 Y a C T H  OT 
K O H e l r H O h l O p e H H O r O  B a J I a ,  O T C T y n a H t i e  

J I eAHNKa ,  O C O ~ ~ H H O  eCJIM R 3 b I K  I'IOKpbIT 
h f a J I 0 ~ 0 ~ ~ 0 f i  M O ~ ~ H O ~  H BMKJIHHM- 

B a e T C R  K A H U U Y  Kap-3; IIpOMCXOAUT 
3 H a Y H T e J I b H O  6 b l c T p e e  ( A ~ A H U K U  06 -  
pysena, AHYYUHB, MMMrAuY H ~ p . )  
(prrc. 105,6). 3 a  nepwon c 1953 no 
1960 r. O T K P ~ I T ~ I ~  K O H e U  J l e A H U K a  
06pysesa 0TCTynM.A H a  50--55 M ,  a .pJz - - - J  

B T e l r e H u e  A e T a  1963 r. - H a  12 M 
( ~ a 6 n .  63). O A H O B ~ ~ A ! ~ ~ I H O  e~-0 no- PMC. 105. O c ~ o ~ a b ~ e  @ O P M ~ I  ~ w . p a l ~ a -  
B e P X H O C T b  nOI IH3MJIaCb  B R ~ ~ I K O B O ~  UBU . ~ ~ I F H K Q B  Ypana 

q a c T u  AO 12 a, a B u e ~ ~ p a J I ~ ~ ~ f i  a 1 - n e n t i ~ r ~ .  2 - ~ o p e ~ a ,  3 - n p e x ~ ~ n  ypo- 

(PUPHOBOR O ~ J I ~ C T U  - OT 3 no 7 M. 
netlb nonepxl~ocnr nenlinxa 

Ha~6onbruas CKOPOCTb  O T C T Y n a H H R  
H ~ ~ J I I O A ~ ~ T C ~ I  y JIeAHNKOB, 06pb1aam- 
lqMXCR CBOMMU K O H U a M H  B r n y 6 o ~ u e  K a p O B b I e  03ep-2, T.  e. H a X O l l R U H X C R  ~a 
3 a ~ J l I O ~ k i T e ~ ~ b ~ 0 f i  C T a A U H  n e r p a L ( a U N H  ( C M .  T a 6 J I .  63).  TO IlpOUCXOJMT i IOA 
A ~ ~ ~ C T B U ~ M  ~ e p M H l r e c ~ 0 f i  a6pa3un 0 3 e p ~ O f i  BOAM, ~ P W B O A R ~ ~ ~  K 0 T K a J I L I B a -  
HNlO Zi n a A e H N K )  OrPOAlHbIX  ~ A O K O B  J I b A a  B o3epo [ J I ~ . ~ H H K U  Aonryrul~rra 
(pwc. 105, e), E o l r a  ( p ~ c .  1 0 5 , ~ ) ~  q e p ~ o ~ a ,  ~ Y M C K O ~ O ,  na lv iepc~~f i  u np.1. 

~ J I R  AeAl INKOB,  . n O B e p X H O C T b  KOTOpbIX  B03Bb lUIa l2TCR H a &  0 3 e p O M  t 1 ~ 3 l l ~ ' l I 3 -  
T e n b H O ,  CHJIbHOe  p a 3 p y U J a I O 4 e e  A ~ ~ C T B N ~  O K a 3 b I B a e T  T a K X t e  BbITaJ IKHBa lO-  
l q a n  C H J a  BOAbI, C ~ O C O ~ C ' T B Y I O ~ ~ R  OTKaJ Ib IBaHHIO K P Y n H L I X  J I e A n H b l X  QJIOICOB 
U 0 6 p a 3 0 ~ a ~ H I O  NI.ITeHCNBII0 T a H ) U U X  c c a k c 6 e p r o ~ ~  ( ~ H c .  105, d) . ~ ~ O U ~ C C  
A e r P a A a U H M  T a K U X  JIeAHMKOB O n H C 2 H  B m. VII .  Kpah J I e f i H H K a  ' J e p l ~ o ~ a ,  

0 6 p b l ~ a r o ~ ~ h c s  1 0 - ~ e r p o ~ o h  c l e 1 4 o h  B osepo, 3a n e p i i o n  c 1953 no 1960 r. 
O T C T y I l N n  I l a  p a 3 H b I X  Y q a C T K a X  OT 80 A 0  170 M ,  a er0 n O B e p X H O C T b  B 5l3blI<O- 
noir q a c T u  n o ~ w s ~ n a c t  H a  15-17 M. O A H ~ K O  ~z p R n e  c ~ ~ ! ~ l r a e n  A a x e  A n R  

n e j H m o n ,  c n y c K a r o r q H x c R  B K a p o B b l e  03epa, ~ a 6 n r o ~ a e ~ c n  c ~ a ~ u o ~ u p o ~ a - .  
H I l e  n o n o x e H u R  tix K p a H .  T ~ K ,  J I e A H H K  I ( o B ~ J I L c K o ~ o ,  R3b IKOBa) l  Y a C T b  KO- 
T o p o r o  e n B a  ~ 0 3 ~ b 1 r u a e T c R  H a &  Y p O B H e M  03ePa H n P o J Y U M P Y e T  (<afic6epru~, 
o T c T y n u n  c 1947 no 1953 r. H a  70-80 M, a c 1953 r. no 1960 r. OH naxce 
n p o n n I i I r y n c R  snepen H a  20-25 M. 3 ~ o  y 1 t a 3 ~ ~ a e ~  H a  TO, ~ I T O  p a 3 r p y 3 ~ a  
A e A l i N K a  3a C s e T  O T K a n b l B a H H R  c c a i i c 6 e p r o ~ ) )  N T a R H M n  er0 K D a R  K O & l n e t I -  

C M p O B a n a C b  B n O C n e A H M e  r O A b l  n O C T y I l J I e H M e M  MaCCbl  J I b A a  U 3  (PUPIIOBO~O 
6 a c c e h ~ a .  
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. O C O ~ ~ H H O  IlHTeHCUBHO Ael 'PaAMPYIOT, M C Y e 3 a R  6 y ~ ~ a n b 1 4 0  H a  masax, 
~ e 6 0 n b ~ M e  KapO-BMCRYMe J leAHMKU. I janpki~ep,  J l e A H U K  C T ~ H U U O H H ~ ~ ~ ~ ,  KO- 
T O P M ~ ~  ewe B 1953 r. 6b1n eAMHbIM Pi A O C T a T O q H O  M O U H b I M  JIeAHliKOM, 
K 1958 r. C U ~ ~ H O  COKpaTM,rICfl B p a 3 M e p a X  M P a C n a J I C f l  H 3  A B e  I I p M h l e P H O  
o A u H a K o n b r e  no n n o q a A H  s a c T u .  I( KOHUY n e p H o A a  a 6 n ~ u u u  1960 r. BMA 
J l e A H H K a  C T a J I  n p O C T 0  H e y 3 H a B a e M b I M .  I ( p y T a R  B M C R s a R  Y a C T b  er0 P a C n a J I a C b  
r I a  O T A e J I b H b I e  ~ e 6 0 f i b U ~ e  YYaCTKM, H a  O C T ~ J I L H O ~ ~  n J l O l 4 a A H  0 6 ~ a x r r n ~ c ~  
c m a x e a e b r e  n b n o M  c K a n b r .  3 a  n e p u o A  c 1953 no 1963 rr. nnoruanb n e n H w K a  
H e n p e p b m H o  y M e s b m a n a c b :  B 1953 r. o H a  c o c T a a n R n a  0,110 m2, B 1958 r.- 
0,083 m2, B 1960 r.-0,06 ~ l u 2  M B 1963 r.-0,04 m2. nnowant K a p o B o -  

Benuru~bl orcTynaHus Kpae nenHnKoa nonep~oro Ypana B nepnon c 1947 no 1960 r. 

E ' u C ~ Y e f i  (mx~oi ' i)  YaCTM J l e A H M K a  Me~sexbe ro  C 1953 no 1963 r. Y h I e H b -  
I l l N J I a C b  n O Y T U  BABOe .  

H ~ Y H H ~ R  C K O H u a  I7pOUNIOI'O CTOJIeTHn ,  I I O B e p X H O C T b  h lHOrHX K a P O B b l X  
J I eAHUKOB n O H U 3 N J I a C b  B C p e A H e M  H a  20-30 M, a B R ~ ~ I K O B O ~ ~  r IaCTM- 'Ha 

40-50 M .  0 6  3 T O M  CBMAeTeJIbCTBYIOT BbICOKMe (A0 40-50 M )  60~osble M 
K O H e Y l i b l e  M O p e H H b l e  B a J I h l  C J I e n R H b I M M  S l n p a M U ,  O K ~ ~ ~ M ~ R ~ U U ~  R 3 b l l < O B b I e  
Y a C T U  J l eAHUKOB,  nOJ I0CbI  <<OTMblBKU>> H a  C T e H a X  K a P O B  H a  Bb lCOTe  30 50 A, 
( ~ ) N K C H P Y H ) ~ N ~  I l e A a B H e e  I I O J O J K e H M e  n O B e p X H G C T l l  J leAHMKOB, O T p b I B  KOIIUOR 
JIeHIlMKOB OT K O H e q M O M O P e H H b l X  BaS,OB, 0 6 p a 3 0 B a l l k l e  UIMPOKUX n p e n h f O p e H -  
Hb lX  ~ e n p e c c ~ i ' i  I r a  K O H U a X  R 3 b l K O B  C I laJIeAHUKOBb1MM @ 3 e Q a M M ,  Db lCOKUe  
(no 25 M )  K O H ~ C ~ I  A e r p a A a L l u u  B 0 6 n a c ~ u  a 6 n ~ u u w  ( n e ~ k ~ u ~ u  M a t r c u ,  XaBa- 
K O B ~ )  M P R A  A P Y r M X  I IpM3H3KOB.  BO MHOTNX K a p a X  JIeAHMKH U C q e 3 J I H  COBCeM, 
0 Y e M  CBMAeTeJ IbCTBYeT NCKJKlOYMTeJlhHaR C B e X e C T b  3TMX K a p O B ,  6 0 n b 1 u a ~  

Kp)"IM3Ha AHMUI K a p O B b l X  03ep y 6epe1-OB, I I a J IUYMe B P R A e  K a p O B  3 a C b l n a H -  
H O r O  M O ~ ~ H O ~  O C T a T O Y H O r O  r . r I eTL lepHOrO J I b A a .  B CBR3M C 3TMhl C J I e A Y e T  n O A -  
Y e P K H Y T b ,  YTO M H O r M e  K a P b l ,  J I N U I e H l I b I e  B HaCTOFllLLee B P e M R  J e A H M K O B  M Y a -  
CTO W M e H Y e M b l e  A p e B H U M M ,  I I a  CaMOh.1 A e J I e  O C B O ~ O ~ I H J I U C ~  O T  JIeAHHKOB J I H W L  
'B n o c n e A H M e  A e c n T N . r I e T m .  H ~ C O M H ~ H H O ,  YTO H a  Ypane C ~ U ~ C T B ~ I O T  11. donee 
A p e B H M e  K a p b l ,  K O T O P b l e  H e  6 b 1 f l ~  3 a H R T b l  J l eAHHKaMM,  CO B T O P O ~  IlOJlOCMIlbI 
n o s A r 3 e r o  r o n o s e H a  M PRA ~ O J I ~ P ~ ~ P ~ U ~ H H ~ I X  K a p o B  c eqe  donee p a I r H e r o  
B p e M e H M .  

n p M  C O X p a H e H N M  B 6 n u x a f i m ~ e  AeCHTMJIeTUR KJlNhlaTMYeCKMX Y C J I O B H ~ ~ ,  
~ O A O ~ H ~ I X  C O B P e M e H H L I M ,  M H O r M e  K a p O B L l e  J leAHNKM 3 H a T l N T e J l b I f 0  C O K p a T f l T -  
cn B p a 3 ~ e p a x .  Msy11e11ne n p M x o n a  n pacxona B e u e c T B a  n o K a s b l n a e T ,  ~ I T O ,  
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O ~ c ~ y r r a ~ ~ w e  Kpan neAnnKa. m 1 1953- 1 1 8 3 -  
1958 rr. 1958 rr. 1960 rr. 

fln1111a 

* @ollrla lcpan ne~ t cnua  

Bbl~n&lllwuae~cn a R I I L I ~ ~  ~ a p a  
TO me 

D D 

w w 

~ ~ ~ L I U ~ C T C H  B rny( jo~oe oaepa 

To xc 

D D 

D D  

0 6 p l d o a e ~ c ~  n ~ t c r n y b o ~ o e  oacpo 
TO me 

Obpysesa . . . . . . . . .  
MrAH (npnc~no~~oeaa ~ ~ C T L )  

Yc~acxuR . . . . . . . . .  
MTY . . . . . . . . . . .  
Yepao~a . . . . . . . . .  
Koaanbcxoro . . . . . . . .  
6oqa . . . . . . . . . . .  
flonryurn~~a . . . . . . . .  
~ ~ M C K O ~ O  . . . . . . . . .  
Kapc~nR (npnc~no~ooas sac~b) 

1050 
GO0 

450 
2200 
630 

50-55 - 
- 
- 

OT 80 
AO 170 

- 
- 

- 
- 
- 

0 - 
- 
40 - 

- 
OT 40 
no 80 

40-50 
60-70 
- 

320 70-80 
300 60-70 

1400 50-70 
570 1 - 
320 080 

- 
- 
- 
- 

00-70 



I l a n p N M e p ,  KapOBO-AOJIMHHaR Y a C T b  J I e A H H K a  MrAH M JleAHMK 06pysesa 
C O K p a T R T C R  no AJIMHe IIOYTU BABOe ,  I I p e X A e  q e h l  n p U M y T  ~ ~ a U M 0 l l a p ~ b l f i  pe- 
XMM. M~orkie n e n H u K u  y h f e r l b r r r a T c s l  B p a s ~ e p a x  B 2-3 pasa, a OT H ~ K O T O -  
P b I X  O C T a H y T C n  J I U U b  ~ e 6 o n b r u w e  l l O J I y 3 a C b I n a H H b I e  ~ 0 p e ~ 0 f i  J I e A R H b I e  KOHy-  
C ~ I ,  n p M c n o H e l l H H e  K C T ~ I J K ~ M  K a p a .  PHA n e n I l u K o B ,  K a K ,  ~ a n p u ~ e p ,  I j o ~ a ,  
C T ~ H U M O H H ~ I ~ ~ ,  H a X O A R W U e C H  B A a l l l l O e  B p e h f R  B KPWTHYeCKMX YCJIOBMRX CY- 

u l eCTBOBaI Ik iR ,  UCYe31 lyT  COBCeM. 

B T O  B p e h l H  K a K  K a p O B b l e  J l eA l l l iKU Y p a J I a  MCnbITbIBa lOT  B H a C T O n U l e e  

B P e h f R  NHTeHCUBHYlO A e r P a A a U N l O ,  6on tman  s a C T b  l lpUCKJIOHOBbIX J I enHHKOB,  

K a K  n O K a 3 b l B a e T  a H a J I M 3  a 3 P O C H U h l K O B ,  H e  M3MeHllJIM C Y U e C T B e H H O  n n 0 U a A -  

I1bl.Y p a 3 A 4 e p o B  11 M a C C t l .  T o n b ~ o  y ~ a c 1 6 o n e e  K P Y n H b l X  npMCKJI0110BbIX .rIeAHU- 

KOB, T a K H X ,  K a K  6 .  Y C W H C K U ~ ~  Pi nl)I .ICKJIOllOBaR ( I O X I l a f l )  Y a C T b  J I e A H U K a  

MTAH, 3a n e p M o n  c 1953 no 1958 r. o T M e s e I l o  c s M x e t 1 s e  n o a e p x I i o c T u n b n a  

OT 5 AO 12 M M O T c T y n a H u e  M X  K p a R  I l a  40-50 M ( C M .  ~ a 6 n .  63). C n n ~ a o i i  
nerpanaum nonseprnacb T a K x e  m x c l l a n  s a c T b  J I O ~ N H H O ~ O  J ~ A H I ~ K ~  IIPMAO- 
p o x l g o r o ,  B TO B p e M n  K a K  ero c e s e p H a n  ' l a m b  c o x p a I l u . l a  n p e x H u e  p a 3 ~ e p ~ 1 .  
~ O . ~ I ~ U H H C T B O  Xe A p y r l i X  npUCKJIOHOBblX  JIeAHMKOB ~ 0 J l H p l l 0 r 0  Y p a J I a  3a 
y ~ a 3 a ~ ~ b l f i  nepuoA n p a K r M q e c K l l  H e  M ~ M ~ H M J I M  c~oe i i  nnomanu M n u m b  MC- 
n L I 7 h l B a I O T  IIe31laYMTeJIbHWC' K o J I ~ ~ ~ H N R  p a 3 M e p O B  OT r O A a  K rOLQ'. 60Jlee 
TOTO, K a K  yxce 6 b 1 n o  o T x f e s e l l o ,  c a n b A o  B e u e c T s e I l r l o r o  6anarlca ~ I H O ~ M X  

IIpI iCKJIOHOBbIX J lef l I IUKOB B n O C J l e A H M e  I leCKOJIbKO J e T  6 ~ ~ 0  ITOJlOXUTeJILHbIM 

M, C.'leAOBaTeZlbllO, h1O)KIlO r O B O P M T b  0 I l eKOTOPOM MX I i a C T y n a l I U H .  
Ida cpo~le U H T ~ I I C M D I I O ~ ~  n e r p a n a u l w  K a p o n b l x  . l e n l I u K o n  t l e G o n ~ u w e  n p l r -  

CKJlOHOBbIe  AeAHlIKM Y p a J I a  B C O B p e M e H H h I X  YCJIOBMRX 0 6 ~ a p y ~ M B a l O ~  UC- 
KJI lOYHTeJIbHylO ~ C T O ~ ~ ~ H B O C T ~ .  H ~ K O T O ~ ~ I ~  I43 3TMX J I eAHUKOB T O J I ~ M H O ~ ~  

B 10-15 M u M e m T  B O ~ ~ ~ C T  I l e  M e H e e  70-100 n e T  (no n o A c s e T a M  ~ O A I I Y H ~ I X  
C.rIOeB J I b a a ) .  3 a  3 T O T  nC'pMOA B R3b lKOBblX  YaCTRX K a P O B b l X  JIeAHMKOB C T a R -  

no O T  40 A 0  60 M J b A a ,  a MHOTMe JleflHMKM NCYe3nM nOJ IHOCTbl0 .  C 0 B e p L L I e l i -  

140 OYeBMAHO, YTO e C J N  6 b 1  npkICKJlOl lOBb1e JleLlHMKM B CBOehf pa3BMTMM IlOJlYll- 
HRJI14Cb T e l l  Xe 3 a K O H O M e P l I O C T R M ,  'IT0 ZI K a p O B b l e  J IenHMKM, TO Ol l l l  C T a R J l l l  

61,1 B n e p B y l o  o s e p e n b .  Ma ~ T M X  n e A m K a x ,  I I a x o n R m w x c R  B B e c b M a  6naro- 
I Ip l l f lTHb lX  YCJIOBMRX M e T e J I e B O r O  n l l T a l I N H ,  r O A b l  C O T P M U a T e n b l I b l M  C a n b A O  

n e u t e c T n e H E r o r o  6 a n a ~ c a  Y e p e n y I o T c n  c r o n a M w  nonoxmenmoro 6 a n a ~ c a .  
~ I T O  B c p e A l l e M  M I I O ~ O J ~ T H ~ G  0 6 e c n e s w ~ a e ~  wx c ~ a u ~ i o ~ l a p ~ b ~ i i  p e x m .  MX 
p a 3 M e p b I  B OCHOBIlOM O ~ ~ C J I O B J I ~ H ~ I  ~ ~ P O A U H ~ M U K O ~ ~  B e T p O D O r O  n O T O K a ,  JIM- 

h lUTI1PYIOUle rO  C I l e r O l l a K O n J l e H M e  H a  n O A B e T p e I l H O M  CKJIOHe. 
B ~ 0 B p e M e l l ~ b l f i  n e p M O n  n p M C K J I O H 0 B b I e  JIeAHMKM RBJIRIOTCR rianbonee 

Y C I O ~ Y ~ I B O A  ( P O P M O ~ ~  O n e A e t l e H u n  H a  Ypane. MOXHO A y M a T b ,  YTO naxe  n p u  
n a n ~ ~ e f i r n e ~  3 1 1 a s u ~ e n b ~ o h . 1  c o K p a q e l l u r r  K a p o B o r o  o n e n e t I e H u R  M H o r H e  

npMCK.JIOHOBble J I e f iHHKl l  6 y n y ~  C y U e C T B O B a T b  n o - n p e > K H e M y .  O A H ~ K O  yc~ofi- 
YUBOCTb nPMCK.rlOHOBbIX JIeAlIMKOU C J I e A y e T  n O H M M a T b  H e  a 6 c o n r o ~ t 1 0 ,  a B 3BO-  
JIIOUMOHHOM a C n e K T e  [281]. B OAl l l iX  C J l y Y a n X  npMCKJIOl3OBbIe  J leAHMKll  M O r Y T  

c y q e c ~ ~ o ~ a ~ b  n o n o n b l i o  jonro, B A p y r M x ,  B cuny n o n o n t l u T e n b l l b l x  KOPOT- 
KOnepMOAkIYeCKMX ~ 0 . r 1 e 6 a l i n h  Y C J I O B M ~  C I 1 e r O l l a K O n J l e H Z l ~  M TaSIIlMH, UCYe3ZlTb 
M nORBJIRTbCH B l l O B b ,  I3 T O  B p e M R  K a K  C O K p a T I l B U M e C R  UJIU U C r l e 3 H y B u M e  K a -  

P O B b l e  JIeAHMKM B A a l l H b l X  YCJIOBMnS yXe 6 0 ~ 1 b u e  H e  D03IIMKNYT. 

O c ~ 0 ~ 0 f i  B J I n  BO3Jll4KtIOBeHll5l npUCKJIOHOBblX  JIeAHMKOB n O C J l y X I l J I H  CHeX- 
H N K H ,  C o x p a l l n B u I M e c n  B 6 n a r o n p ~ n ~ ~ b r x  y c n o s l m x  p e n h e a a  n . ~ ~ r e . n b ~ ~ ~ f i  
n e p l l O A  B p e h l e H M ,  B T e s e t l M e  I t O T O p O r O  @kip11 n y T e M  M I ~ ~ ~ U J I ~ T ~ ~ U M O H H O ~ O  

YnJro-rHeHMn n p e n p a T p r v l c R  D nen. C y u t e c ~ o o n a ~ ~ ~ e  G o n b u o r o  I t o n m e c T n a  MHO- 

r O n e T H N X  C H e X H I I K O B  0 6 ' b ~ ~ l l S I e T ~ f l  n p C X A e  B C W O  T e h l ,  l l T 0  OIIM COXpaHRlOTCH 

M e H e a  3 ~ 0 r o  nepwoaa, n p e l f f i  OT s p e M e l l u  c T a u n a n  U e n u K o M  M ~ o s t i ~ ~ a n  

BHOBL. l l p u  n n u T e n m o ; M  c o x p a H e l l u r i  c ~ l e x ~ ~ ~ o n  ( ~ e  M e H e e  20-30 n e ~ )  ~ 1 1 0 -  

r H e  ~3 HMX, I r a x o n n u u e c n  B G n a r o n p u n ~ ~ b ~ x  y c n o B u n x  penbeaa, n p e n p a T u -  

J M C t  6 b 1  B nPMCKJIOHOBble  Jlenl3MKkI. 
CJIe,&yeT OTMeTMTb ~ O J I L U I O ~ ~  A M a l l a 3 0 H  KJIMMaTNYeCKUX ~ c J I o B M ~ ~  C y u l e -  

C T B O B a H N R  ITPHCKJIOHOBbI>( JeAIlUI<OB,  K O T O P b l e  p a C I l p O C T p a H e I l b 1  K a K  B ~ J I M ~ H  



J I eAHUKOBbIX n O K P O B O B  H a  a P K T U 9 e C K H X  OCTPOBaX,  T a K  N n p H  OTCyTCTBUU T a -  
KOBbIX B C e B e p H b I X  pa f io~ax  Y p a J I a .  B n p e A e J I b H b I X  YCJIOBURX C Y U e C T B O B a H U 5 I  
O J I e n e H e H I f h  COXPaHRTCR,  n o - B U A U M O M Y ,  TOJIbKO n p U C K J I O H O B b I e  J I e n H U K U  
N MHOI'OJIeTHHe C H e X H U K U ,  n e P U O f i U ~ e C K l l  C T a U B a l O U U e  U B 0 3 H U K a H ) U l U e  
BHOBb.  

H ~ K O T O ~ ~ I ~  M C C J I e ~ O B a T e J I U  CYUTaJIM Y p a J I b C K l r e  A e n H U K U  <<OCTaTOYHbIhIM>> 
HJIU < < ~ ~ J I N K T O B ~ I M U > > -  H a c n e n z r e M  npenbrnymero ~ a p o ~ o - n o n ~ ~ ~ o r o  o n e A e -  
H e H U R  [8, 11, 38, 42, 76, 2271. Apyrue - < < ~ M ~ P u o H ~ J I ~ I ~ ~ I M u > > ,  T .  e. IOHMMU, 
3 a p O ~ b l l U e B b I M U  O ~ ~ ~ ~ O B ~ H U H M U  [62,63, 133, 3001. K ~ K  n p a B U J S b H 0  OTMeTUJIlf  
IT. A. LLIYMCKU~~ [336] H A. A. non ry ruu~  [104], n o c K o n b K y  y p a n b c K u e  nen- 
HNKU RBJIR~OTCR MOJIOfibIMli IT03AHeI'OJIOUeHOBbIMN O ~ ~ ~ ~ O B ~ H N R M N ,  B KOTOPbIX 
l 7 p O H C X O n H T  H O P M ~ J ~ ~ H ~ I ~ ~  O ~ M ~ H  MaCCbI ,  T O  O n p e A e J I e H N e  3 T U X  J I eAHHKOB K a K  
<<peJIUKTOBbIX>> HJIU < ~ M ~ P N o H ~ J I ~ H ~ I x > >  T e p R e T  B C R K A ~ ~  ChlbICJI.  TO H O P M a n b H O  
p a 3 B U B a l O U H e C H  C O B p e M e H H b I e  J l eAHUKU.  C O B ~ ~ M ~ H H O ~  Y p a J I b C K O e  OJ l e f i e i l e -  
H u e  c n e n y e T  p a c c M a T p u s a T b  K a K  @asy K a p o B o r o  o n e n e H e H m  n o c n e A H u x  B e -  
KOB (XVII-XIX), U C n b I T b I B a l O ~ e r O  C K O H U a  J lpOLUJIOrO CTOJIeTUR UHTeHCIfB-  
IIYH) nerpaaauum, npunenruym K o 6 4 e ~ y  c o K p a u e H u m  n e A H u K o B  H a  Ypane 
[289]. MOXHO n p e n n o n a r a T b ,  r l ~ o  B T e Y e H U e  B c e r o  3 ~ 0 r o  n e p u O A a  H a p m y  c 
K ~ P O B ~ I M U  J I e n H N K a M U  H e n P e P b I B H O  C Y U e C T B O B a J I U  U M H O r U e  I IPUCKJIOHOBbIe  
J I e n H U K U .  Y Y A T ~ I B ~ R  OTHOCUTeJIbHYH) Y C T O ~ ~ ~ U B O C T ~  I lPUCKJIOHOBbIX JIeAHUKOB, 
H e I I p a B U J I b H O  C Y U T a T b  B C e  n P U C K J I O H O B b I e  J I eAHUKU ~ M ~ P H o H ~ J I ~ H ~ I M U .  q a c ~ b  
BTUX J I eAHUKOB M O r J I a  C y U e C T B O B a T b  0 9 e H b  DOJI rO ,  UCI Ib ITbIBaR  H e O A H O K p a T -  
~ b l f i  O ~ M ~ H  MaCCbI ,  A p y r U e  Xe n e p H O n U s e C K U  C T a U B a J i U  U I IORBJIRJlHCb B H O B b  
BCJ IeACTBHe  U 3 ~ e H e ~ H f i  y c J I 0 ~ U f i  C13e rOHaKOnJ IeHUf l  U T a R H U R .  T o J I ~ K o  n O C J I e a -  
H N e ,  a T a K X e  M H O r O J I e T H H e  C H e X H H K B  B I I e P e X O A H b J e  ( P O P M ~ J  O T  CHeXHCIKOB 
K J I ~ A H H K ~ M  6eccnop~o M O X H O  OTHeCTU K 3 ~ 6 ~ ~ 0 ~ a J I b l l b l M  0 6 p a 3 0 B a ~ 1 . 1 ~ ~ .  



B ~ a c ~ o ~ l u e i i  p a 6 o ~ e  p a 3 n u s a 1 o ~ c ~  n B a  acnema N ~ Y ~ ~ H N R  O n e A e H e H M n  
Spana  - r e o r p a @ u s e c ~ l i f i  n ~ ~ o @ N ~ M v ~ c K M ~ ~ .  P a c c ~ o ~ p e f I w e  O n e n e H e H w R  n 
n e P B O M  a C n e K T e  A a J I O  B 0 3 M O X H O C T b  ' H a  'OCHOBIHWW KOMnJIeKCHbIX n P N P O 2 -  
Hb lX  B ~ ~ ~ M M O T B R ~ ~ ~ ?  YCTaHOBMTb OCIIOBHbIe  3 a l ( O H O M e P H O C T H  P a C n p e A e J I e I l l l R  
OJIe,QeHeHWR no T e p p U T O p W W ,  M O ~ @ O J I O ~ H ~ ~ C K W ~  O C O ~ ~ H H O C T H  Pa3.?N9HbIX T l l -  

IIOB J I eAHUKOB W MX p e J I b e @ 0 0 6 p a ~ y I o l u e i i  AeHTeJ IbHOCTU,  H e K O T O p b I e  q e p T b 1  
HCTOPWM o n e A e H e a m .  M C C J I ~ A O B ~ H H R  B r e o @ u 3 ~ s e c ~ o ~  acneme no3~onnnw 
AOBOJIBHO A e T a J I b H O  W3YqNTb  P R A  CB~ORCTB Jlb2a W C H e r a ,  I @ I I ~ H ~ I W M W X  np0- 
UeCCOB, P Y K O B O A R l u U X  @ O P M N P O B ~ H W ~ M  H N 3 M e H e H W e M  C H e X H O T O  ' I IOKpOBa,  
CHeXHW'KOB 'II JIeAHUKOB, HX B ~ ~ ' U M O A ~ ~ . C T B H ~ M  C a ~ M o c @ e p o f i .  

O n e n e ~ e ~ u e  Ypana n p e n c T a s n e H o  T O J I ~ K O  M a n b r M H  n e A H W K a M H ,  c k i e x t ~ r i -  
K a M N  %i Pa3J IWqHbIMM nepeX0,QHbIMW @ O ~ M ~ M U  OT C H e X H B K O B  I< JIeAHUKa'M.  
Bce JIeAHWKW Y p a J I a  J I e X a T  H a M H O r O  H W X e  3 0 H b l  B e q H b I X  CHeIWB,  K O T O p a R  5 
H a c T o r r u e e  s p e m  H a  Ypane o w y T c T s y e T  u s b r c o T a  ' K O T O P O ~ ~  O n p e A e n R n a c b  
TeOpeTWqeCKW.  P ~ X U M  <<MaJIbIX @OPM>> OJIe!leHeHIIR, K a K  'MbI 'BUAen'ki, B e C b M a  
c n e ~ ~ @ P i q e ~  W C y I U e C T B e H H O  OTJIWrlae l lc5l  O T  P e > K H M a  K P y n H b I X  r O P H b l X  fie,!- 
HWKOB, 9 T O  A a e T  A O l l O J I H H T e ~ b H O e  OCHOBaHtWe C q W T a T b  <<MaJ Ib Ie  @ O P M ~ I > >  O J e -  
A e H e H N R  Ca 'MOCTORTeJIbHLIM N B a X H b I M  Y l l a C T U e M  Cn€?KTpa  OJIeJeHeHWR 
~ ~ M J I H . ~  

~ ~ ~ O H O M ~ P H O C T ~  p a c n p e A e n e H u R  n e A H M K o B  Ypana B OCHOBHOM o n p e A e -  
J I R e X H  K J I H M a D F l e C K M M I I  YCJIOBMRMlH B r O p a X ,  K O T O p b I e  p e 3 K O  0T . J IW~aIOTCR 
O T  ycno~u i i  H a  O K p y X a I O U U X  HW3MeHHOCTRX, n p e X A e  B C e r O  yCJIOBHRMW YB- 
J I a X H e H U R ,  0 ~ 0 6 0 ~ ~ 0  B B U M H W R  n e P M 0 A .  B n a x ~ b 1 e  cBO3AyILIHbIe AfaCCbI, H a -  
T e K a I o l u u e  H a  r o p b l  c sanana H 101-0-sanana, H a  nepsbrx x e  H e c K o n b K u x  Be- 
C R T K a X  KNJIOMeTPOB nYTW B b I A e n R I o T  6onbmoe KOJIUlreCTBO OCaAKOB.   TO MY 
C ~ O C O ~ C T B ~ ~ T  M a J I a R  BbICOTa  W T O J I u W H a  06nas~o ro  C n O R  3 W ~ 0 f i ,  X a p a K T e p -  
H a R  ~oo6lue  n n R  B ~ I C O K N X  ~ W P O T .  B p e 3 y n b ~ a ~ e  B s a n a ~ ~ o i i  s a c m  rop sop- 
M H p y e T c R  3 o ~ a  B b I c o K o r o  c H e r o H a K o n n e a w R  m u p ~ ~ o f i  15-50 KM. Bonosanac 
B C H e X I I O M  n O K P O B e  B I I p e n e J I a X   TOR 3 0 H b I  COCTaBJ IReT  600-800 MAI n P O T l i B  
100-200 M M  H a  p a B H u H a x  K BOCTOKY w s a n a ~ y  OT rop. B npenenax 3~0i i   OHM 

H ~ ~ J I ~ I O A ~ ~ T C R  T a K X e  6onbmas-1  o ~ J I ~ ~ H o c T ~  M HeCI<OJIbKO 60~1ee n p O X J I a A H O e  
; IeTo,  T. e. y M e m m e H W e  ' K o a T m e H T a n b e o c T u  I < n w M a T a .  A ~ a n o r W s ~ a R  cwrya- 
UWR O r I e H b  YeTKO ' B b I p a x e I I a  T a K X e  B r O p a X  C K ~ H A U H ~ B U W .  XOTH no 3lWM\ly 
~ ~ B O H Y  MbI N , H e  P a C n O J I a r a e M  J a H H b I M U  M a P U I P Y T H b I X  CHeI'OC'beMOK, HO 
AOBOJIbHO P y C T a R  C e T b  M ~ T ~ C Y C T ~ H K W ~ ~  n 0 3 B O n H e T  W 3 J e C b  BbIaeJI lWTb B e C b M a  
y 3 ~ p  (30-40 ICM na l r r H p o T e  n o n ~ p ~ o r o  ~ p y r a )  3 o ~ y  BbICOKOrO p n a n m e -  
HUH, K KOTOPOR M n P M Y P O ~ e I I b 1  BCC JIeAHUI(I1 C K ~ H A W H ~ B M W .  

C o n o c ~ a s n e ~ u e  p a i i o 1 1 . a  p a c n p 1 o c T p a 1 i e H u R  n e n H w K o B  Ypana co cpenmr- 
MW n J I O U a n H b I M I H  rWApOMeTeOpOJIOFHqeCKwMIl  X a p a K T e p W C T W I K ~ M W  n O K a 3 L I -  
B a e T ,  q T O  J I eAHUK~U q e T K 0  M a P K H P Y I o T  3 0 H Y  B ~ ~ C O K O ~ ~  C H e X H O C T N  W B ~ I C O K O ~ ~  

BOAHOCTH p e K  (30-40 J Z / C ~ K . K M ~ )  c n p e o b n a n a t ~ u e h ~  B o 6 m e ~  T a n o r o  CTO- 

K a ,  ~ ~ M ~ T I I L I M  y s e n M s e H H e M  0 6 n a q l l o c ~ 1 1 ,  C H U n i e N M e M  C Y M M  p a ~ ~ i a w ~ . ~ o ~ t ~ o r o  
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6anal~ca  u H e K o T o p b I M M  A P ~ D W M U  rHflpoMeTeoponorHyecKWMw x a p a K T e p M c -  
T H K a M ' M .  3 0 ~ a  P a C I l P . b C T P a H O H U F l  JleAH'M'I<OB C O B n a A a e T  C 3 0 ~ 0 2  a J I b n k i k ~ 0 ~ 0  
T U n a  p e J I b e @ a  M 3 a M e T H O T O  YCMJIeHMR UHTeHCMBHOCTM ' p e ~ 1 b e @ o o 6 p a 3 y 1 0 ~ 1 ~ x  
I l P O U e C C O B ,  a T a K X e  3 H a r l ~ M T e n b H L I X  M ~ . M ~ H ~ H . N ~ ?  ,B X a p a ' K T e p e  n O Y B e H l 1 0 - P a C -  
T U T e J l b H W r O  I I O K p O B a .  T ~ K M M  o G p a s o M ,  J Ie f iH 'UKU Ypana R B J H I o T C R  n p O n y K -  
T O M  B R P K U M  M H n U K a T O P O M  B ~ I C O . K O ~ ~  C H e X H O C T N  U BOAHOCTU p a f i 0 ~ 0 B  MX 
p a , c n p o c r p a H e H x H  ,M p R n a  n p y ~ u x  ~ @ ~ 3 ~ u ~ o - r e o r p a @ ~ s e c 1 c ~ x  X a p a K T e p M c T M K .  
Hav  n p e A C T a B J I H e T C R ,  ' I T 0  M.HAU1Ka '4UOHHaR p O n b  J I e ~ H ' W K O B  M CIIe)KIHMIKCYB, 
B T O M  Y U c J l e  :U M ~ J I E ~ ~ ~ ~ U I U X ,  M O X e T  m6b1~b C Y C n e X O M  U C n O J b 3 0 B a H a  n O C J l e  

nposenetrun c o o T s e . r c T s y l o r u a x  p a c s e T o B  r r n H  r ~ u n p o ~ e ~ e o p o n o r u s e c ~ o i i  
X a p a K T e p l M @ T H K M  M a n o  M 3 Y ' I e H H b l X  P O P H b I X  P ~ ~ O H O B  C e B e p a  C f i 6 M p U .  

Ida Ypane Bbl .xe . r InIoTcn Ass c y u e c T s e t I l r o  ~ ~ ~ J I M Y H L I X  T M n a  n e n 1 m K o B -  
n p U C I < ~ O H O B b I e ,  3 a ' H M M a I O ~ U e  B O C T O Y H ~ I ~ ~  ( ~ o ~ B ~ T ~ ~ H I I M ~ )  C K J l O H  0 6 ' U ~ l T p ~ b l x  
TIJIOCKUX t n J I a T 0 ,  M K a p O B b I e ,  . p a C n O J I O > K e H H b I e  ,B m y 6 o ~ ~ x  KPYTOCT€?IlHbIX K a -  
pax. H a 6 n r o ~ a 1 o ~ c ~  T a K > l < e  p a 3 J I U Y H b l e  C O Y e T a H U H  3 T M X  T U n O R  .+i n e p e X O A L I  
O T  O A H O r O  T U n a  'K nPYTOM) ' .  K ~ ~ O B L I ~  JIef iHMKli  O T J I M s a I O T C R  O T  I l p I l C K J l O H O -  
B b I X  T a K X e  ~ O J I ~ U I N M N  MOLUHOCTRMU J I b A a ,  CI<OPOCTRMM A B M X e H M R  II Ha 'hIHO-  
r0 16onbrueii ~ ~ p @ ~ r e ~ ~ e t U ~ e ~ ~ ~ f i  a K T K B H O C T b I o .  

~ U T ~ H I U ~  n p U C K J I O I l O B b I X  I3 K a p O B b l X  JleD!HMKOB ~0CyI .UeCTBJIFieTCR l l p U l l I l l ? -  
n U a J I b H 0  p a 3 J l M q H b l M U  C ~ O C O ~ ~ M U .  n 0 ~ ~ y n J I e l - i k i e  C H e r a  I i a  K a p O B b I e  J l e A H N K U  
0 6 y c n o ~ n e ~ o  . r n a B H b I M  0 6 p a 3 0 ~  n e p e p a c n p e a e n e H m u e M  ero c c c n u T a I o r u t r x  
C T ~ I I O K > >  K a p a ,  a H a  n p u c K n o H o s b r e  - o T n o x e n M e M  . M e T e n e B o r o  caera, cay- 
B a e Y o r o  c H a B e T p e t t i I 1 ' o r o  <<nmamqero  n n a T o > ) .  B c ~ n 3 u  c ~ T W M  C H ~ ~ O H ~ K O -  
n J I e H U e  H 3  K a P O B b l X  J I e f l t I M K a X  X O P O U O ,  a H a  n p U C K J l O H O B b I X  n J I O X 0  K O p -  
p e J l . M p y e T C H  C 80614eii C H e X H O C T b 1 0  3 U M L I ;  O C O ~ ~ H I I O C T M  ' n U T a H U R  nplM'BOAHT 
x ,pe3 '~0h  ~ u @ @ e p e ~ u w a ~ u k i  o6nac~efi t 1 a K o n n e I I u s I  , M  y6b1nu B e q e c T B a  I l a  
K a p O B b I X  J J e ~ I r U K a X  U ~ n a 6 o f i ,  B O l l q e n b H L K 3  r O A b 1  O T C ~ T C T B ~ I O U ~ ~ ,  ,!(ll@@e- 
p e H u U a 4 T l U  H a  npMCKJIOHOBLIX.  T ~ K I T M  0 & p ~ 3 0 ~ ,  3 T U  A B a  T , M n a  H B n R F 3 T C R  I l e  

TO.'lbKO M O P @ O J T O ~ M Y ~ C K W M M ,  110 11 r e l I e T M s e C K U M U  T U n a M U  J l e n H U K O B .  
c < @ o ~ o ~ o e ) )  K o n . M s e c T B o  crjera B p a j i o ~ a x  p a c n p o c T p a H e H u n  n e , q H M . K o B  

H a  Y p a J I e  l l a M H O r 0  M e H b U e ,  Y e M  er0 M O X e T  C T a H T b .  C Y U ~ C T B O B ~ ~ H M ~  J I e A -  
H.WKOB 6 0 3 h I O X H O  T O n b K O  6 n a r o n a p ~  B ~ I C O K O ~  'KOH'UeHTPaU1M:M H a  .HMX C H e -  

ra, B 2-3 pasa n p e ~ o c x o n s l u e i i  c c @ o ~ ~ o ~ o e > >  c ~ e r o l - r a ~ o n n e ~ u e  B a o ~ e  sbrco- 
~ o i i  C H e x H o c T u .  H a M  n p e n c T a , B n H e T . c n ,  YTO K o H . u e H T p a u H n  c t r e r a  pasnwr~br -  
M M  ~ p a c C M o T p e H H b l l M u  B p a 6 o ~ e  n p o u e c c a M u  B TO$ m u  u ~ i . o i i  c T e n e H n  npo- 
HCXOAUT H a  I ~ O J I ~ U I U H C T B ~  r o p H b r x  n e n e u r < o B .  T ~ H H M  0 6 p a 3 0 ~ ,  K o M n n e K c -  

. H o e  ,usysesue npoueccon n e p e p a c n p e n e n e H m  c l ~ e r a  B ropax - o m a  w3 
u a x < s L I x  3 a ~ a l 1  o6meii m H u M o n o r u u ,  u M e m u a n  T a K x e  s l ~ a s e ~ ~ e  nna p m a  
A p y r U X  H a y K  Pi TIpa,KTWI<IU. 

B TaRH*MM y p a n b C 1 K U X  JIeJIi&iKOB P a n U a U U R  U ~ y p 6 y J I e l l ~ 1 1 b l e  n O T O K U  T e n -  
JIa U * B J l a r H  Pi3 B O 3 A y X a  I l p U H I I ' M a l O T  n p l M M e . p H 0  O n M H a l K O B O e  Y s a C T H e .  P0nb 
pamaqau ,  K a K  w OB ~ O J I ~ I I I H H C T B ~  npynwx p a i i o t i o n  o n e g e n e H M H ,  6 0 J I b L L I e  B 
n e p ~ o i i  . n o n o a u H e  n e T a ,  s e M  B.O B T O P O ~ ,  %i H a  16onee ~ b r c o ~ u x  n e n ' s w I < a x ,  s e M  
H a  HWSKMX. T ~ K  K a K  n p m a n  pa iu iaum 0 6 y c n o ~ n m a e ~  n u m b  OKOJIO semep- 
T U  B c e f i  3 H e p P M U  T a f f H W H ,  T O  . C T e n e H b  3 a T e H e H m H O C T U  JIeJHWKOB M 'MX 3 K C n 0 3 M -  
LI.UR cnado C K a 3 b I B a K l W H  H a  . C Y M M ~ P H O ~ ~  a 6 n ~ u ~ k i  nOBePX1IOCTI . I  U H e  U r P a l O T  
T ~ K O G  6 0 J I b ~ o f i  P O J I U ,  IKa'K 3 T 0  n p e n C T a B J I R J I O C b  p a l l e e .  T ~ R H ~ M ~  J I e A H U I < O B  
r r o B o n b H o  T e c H o  X o p p e n . u p y e T c H  co c p e ~ ~ e i i  3a n e T o  ~ e ~ n e p a ~ y p o i i  ~ o a a y x a  
U COOTBeTCT,BeH'HO ' 3 a K O H O M e P H O  ~ 6 b 1 1 3 a e ~  C B ~ I C O T O ~  ' M e C T a .  

.OCHOBHO~~ O C O ~ ~ H H O C T ~ I O  T a f l l l M R  Y p a J I b C K H X  JIeLIHUKOB R'Bd1ReTCR 6 0 ~ b -  
U O e  U 3 ' M e H e H U e  U H T e H C N B H O C T U  ~ ~ J I R U U U  B n p O C T p a H C T B e .  OHO ~ ~ ' ~ R C H R ~ T C R  
U H T ~ H C N B H O ~ ~  ~ p a ~ o @ o p ~ a u ~ . r e i i  n p e 3 e ~ ~ o r o  c n o R  ~ o s n y x a ,  H a T e K a m u e r o  H a  
J Iex l l .HK HJIH C H e X H U K ,  T e n J I O B b l M  M 3 J I F e H U e M  O K P Y X a l O U M X  C K a J I ,  a T a K > K e  
U X  3 a T e H H l O L U U M  C O J I H U ~  ~ @ @ ~ K T o M .  M s y s e ~ n e  I ~ ~ O C T ~ ~ H C T B ~ H H ~ I X  n 0 J I e f i  

~ ~ J I R u U M  n O B e P X H O C T N  J I e A I 1 U K O B  U C I i e X H U K O B  U O l l p e n e J I H I O U M X  UX M e T e 0 3 -  
J Ie fv leHTOB,  H a q a T O e  H a  Y p a J I e ,  M M e e T  n o - B U n U M O M y ,  - &OBOJIbHO o6uee A J I n  
r M n p o M e T e o p o n o r w u  s ~ a ~ e ~ u e .  T ~ K ,  nnH p a c s e T o B  T a n H I l n  no  M e T e o a a H w b I M  



H ~ O ~ X O A M M O  kFMeTb A a H H b l e  O A H O ~ ~  ( J I ~ A H + ~ K O B O ~ ~ ,  a - 0 c o 6 e ~ ~ o  'BHeJ IeAHUKO-  
B O ~ )  MeTeOCTa:?IUIHM 1U I IpHBeCTH UX K C p e a H U M  'MW"I'OyCJI0BHRM Ha;1 n e R l l U -  
KOM. T O ~ K U  AJIR C T a U U O I l a p H b I X  1 ~ a l 6 n t o a e ~ ~ f i  ( O C O ~ ~ H H O  H a  ~ e 6 0 J l b I U H x  i 
Y3KMX J l e A H N x a X  H C H ~ X H M K ~ X )  H e J I b 3 R  ~ b 1 6 U p a ~ b  H a J T a H ,  a JIMll lb  n O C j l e  
n p e A s a p m e n b H o r o  a ~ a n ~ z i a , .  n o a o 6 a . o r o  n p o e e n e H s . o ; u y  B 3 ~ 0 2  pa6ore. OH 
Xe llCSMO.raeT P a O C W i T b I B a T b  T a R H N e  C H W a  'M JIbLla  , n p U  TIRTHM,CTOM ( Y ~ ~ H O -  
6eno.w) J I a ~ A l l l a @ ~ e ,  K O T O P ~ I ~ ~  0 6 b 1 ~ ~  B ' ~ O J I ~ L I J U H C T B ~  r O P H b l X  'N CMJlbHO ne- 
p e c e s e H H b r x  p a f i o ~ o ~ .  

T e ~ n e p a ~ y p ~ b ~ f i  . P e X N M  J IeAI lXKOB Y p a J I a  ' M O X H O  O X a p a K T e p U 3 0 B a T b  K a i c  
~ ~ ~ ~ X O A H ~ I K  OT M O P C K O r O  T H n a  K 'KOHTUHeHTaJ IbHOhly ;  X a p a K T e p H b l e  s e p T b 1  
M O p C K O r O  T U n a  C B O ~ ~ C T B ~ H F I ~ I  K a P O B M M  J l e A l l N K a h f  C <<TeIIJIbIMH>> (~ )MPHOBM-  
M,U 6acceh~ayllw, 1KOHTHHeHTaJ IbHOrO - 'nPO.ICKJIOHOBMM J I e A I I N K a M .  

A a x e  B ~ a n 6 o n e e  XOJIOAHbIX J I e A H H K a X  H M X e  r p a H u u b 1  a ~ K T U B H O r 0  CJ IOn  
COXpaHRIOTCR T e M n e p a T y p b I ,  H a  6-7" n p e B b I l l l a I O l l ~ f l e  C p e A H e r O ~ O B b I e  T e M -  

I I e p a T r p b I  B O 3 A y X a  ' H a  C O O T B e T ~ C T B y i O ~ U X  BbICOTaX.   TO 0 6 ' b r r c ~ ~ e ~ c ~  T e n J I O -  
H3OJIMP'YIOUMM A ~ ~ ~ C T B M ~ M  C H e X I 4 O r O  n O K p O B a ,  A O C T M r a l O U I e r O  H a  JIeAH,H.KaY 
6onbmoii TOJlr r lHHbI .  B ~ I C O I ~ U ~  T e M n e p a T y p b I  J I b A a  X a p a K T e p H b l ,  no -BMAUMO-  
MY, J n R  'BCeX JIeAHHKOB, p a C n O J I O X e H H b I X  H M X e  , r p a H U U b l  <<BesHblX>> C H e r O B .  
Y ~ M  R H X e  PaCI l0 J lO)KBHbI  J I eAHHKH,  T e M  B b l l l l e  T e M n e p a T y . p a  J I b a a ,  T a K  K a l <  
C H ~ X H ~ I ~ ~  nOKj3OB H a  H,MX U M e e T  6 d n b m y w  TOJIUIUHY, YTO 0 6 e ~ I l e ~ H ~ a e ~  CY- 
U e C ' P B O B a H H e  J I eAHHKOB 'B YCJIOBURX donee ' H H T ~ H O M B H O ~ ~  a 6 n ~ w i ~ .  

< < M N H N ~ T I O P H ~ I ~ > >  K a p O B b I e  J I eAHUKH 0Tn .UYa iOTCR 3HaYUTeJ lbHb l 'M p a 3 H O -  
06paswe~  T e M n e p a T y p  J I b A a  B P a 3 J I U s I l b I X  C B a l l X  ,YaCTRX,  YTO R B n R e T C R  CJ IeA-  
C T B U e M  H e  CTOJIbXO H 3 M e H e H M R  K J I U M a T a  C B ~ I C O T O ~ ~ ,  K O T O P a R  n p U  H e 3 H a s H -  

T ~ J I ~ H o I ?  n P O T R X e H H O C T M  3 e a H l I l t a  TIOYTH H e  C I < a 3 b I B a e T C R ,  CKOJ'lbKO A U @ @ e -  
p e l i u u a u w e f i  B e J H w i H  C I ~ ~ ~ O I I ~ K O ~ J I ~ H M R  u a 6 n n u ~ ~  I j a  n o B e p x H o c T w  nez- 
HA'KB. 

Y M ~ ~ ~ ~ H H O - K O H T M B ~ H T ~ J I ~ I . I ~ I M  KJ I I iMaTOM Ypana O n p e R e J I R e T C R  c~oeo6-  
p a 3 ~ b l i  < t ~ a G o p > )  ' 3 0 H  J I b ~ 0 0 6 p a 3 0 ~ a 1 1 1 1 ~ ,  C B O ~ ~ C T B ~ H H ~ I X  Ka 'K MOPCKCYMY KJIU- 
M a T y  ( T ~ ~ J I ~ R  ' @ U ~ H O B ~ R  3 0 ~ a ) ,  T a x  U 'KOHTMHeHTaJlbHOMY ( ' @ U ~ H O B O - J I I ? ~ R -  
H a R  3 O H a  U 3 0 H a  J I e A R H O r O  l T ~ + ~ a l l k i R ) .  C ' M ~ H ~  3 0 H  J I b ~ 0 0 6 p a 3 0 ~ a ~ U R  B ripe- 
Aenax ~ e 6 0 J I b I U l k i x  no n n o u a A 1 4  0 6 J I a c ~ e f i  n n T a w > m  y p a n b c K M x  n e n H u x o B  
~ n p O U C X O n U T  B p e 3 y J I b T a T e  M 3 M e H e H H R  TOJIbKO BeJIUYNHbI CHeTOHamKOnJI@HUR 
IIpM C O X p a H e H H U  T e X  Xe CpeJI.HMX r O A O B b l X  M MeCRYHblX  T e M n e p a T y p  B 0 3 A Y -  
xa. B 'CBR3M C p a 3 P 0 3 H e H H O C T b I O  YPaJ IbCMHX JIeAHI1'KOB .H iHX n p U y p O s e H I H O -  
CTbIO  .K 0 ~ 0 6 0  ~ J I ~ ~ ' O ~ P M R T H I > I ' M  AJIR C H ~ T O H ~ I K O ~ J I ~ H H R  @ O P M ~ ~ M  peJIb€@a, 
p a C n O J I O X e H H b l M  H a  p a 3 H b l X  r U n C O M e T p U Y e C K H X  YPOBHRX, Bb lCOTt IaR  IIORC- 
H O C T b  3 0 I i  J I b ~ 0 0 6 p a 3 0 ~ a H U ~  K a K  ,B 'UeJIOM H a  Y p a J I e ,  T a K  U B 0T.IIeJIIiHblX 
O s 2 l r a X  O J I e A e H e H H R  OTCYTCTBYeT. r l o l l n ~ ~ e  0 Bb lCOTe  r P a l l M U  3 0 H  n b n o o G p a -  
a o ~ a l r w ~  B T e x  m a  4 ~ ~ ~ b ~ ~  p a k o ~ a x  Ypana T e p n e T  c M b I c n ,  T a K  >Ke  K a i c  a no- 
H R % M ~  0 B b l C O T e  r p a H H U b 1  n H T a H H R .  

Y e p e ~ o s a ~ u e  n e p H o A o B  0 6 ~ ~ 1 b s o r o  c H e r o H a K o n n e H m  ,u I ~ ~ ~ T ~ H C U B H O I ?  
a 6 n ~ u u u  , o n p e n e n s r e T  s e T K y 1 o  , ~ O A . M ~ H ~ I O  CJIDMCTOCT~ nbna ypanbemx n e A -  
HN'KOB. M a n b ~ e  CIKOPOCTU A B U X e H U R  YPaJ IbCKMX JIeAHHKOB, H e  ~ p e B b I I I J ~ l O l . U H e  
4-5 ~ l a o d ,  c . n o c o 6 c ~ ~ y l o r  c o x p a l j e i l u l o  ;nepoes~rofi 0 c a g o r l ~ o f i  c n o n c T o c T w  

,BnJ IOTb  A 0  ,KOHUa  J I e A H H K a ,  XOTR B C.BR3U C X a p a K T e P O M  AB,HJKeH~UR CJIOM 
M O r Y T  H C I I b I T b l B a T b  3 H a Y H T e J I b H Y m I 0  A ~ @ O ~ M ~ U H H ) ,  a IUX 3 a J I e r a H K e  l H e p e A K 0  
U 3 M e H R e T C R  O T  r O P M 3 0 H T a J I b H O r O  B T ~ I J I O B O ~ ~  YaCTU J I e a H M K a  A 0  B e p T M K a J I b -  
H O T 0  y er0 K O H U a .  

Bblsucneaue c o c T a B n n i O L U H x  B e u e c T B e H H o r o  6 a n a ~ c a  J I e a I l M K o B ,  npo- 
B e A e H H O e  B p a 6 0 ~ e ,  O C H O B b I B a e T C R  H a  B e C b M a  ~ o A ~ C S ~ H ~ I X  n a H H b l X  .I1 ' M O X e T  
6 b l ~ b  n p H 3 ~ a s . o  H a A e X H b I M .  3 a  I H e ~ ~ l l J I e ' P ~ i i f i  n e p U O n  @~I<TU'YCCKMX ~a6nro-  
~ e ~ . U f i  C a J I b A O  B e U e C T B e H I i O r O  6anasca ~ O J I ~ U U H C T B ~  K a p O B L l X  H 1 K a p o B 0 -  
AOJIUHHblX J leAHHKOB Y p a J I a  .6blno O T p H U a T e J b H b r M  M TOJIb4K0 B 1961162 
~ I O A X ~ T H O M  ~ O A Y - ~ J I H ~ K U M  K HyJIH). B T O  Xe B p e M R  6 0 J l b m U ~ ~ ~ B 0  n p H -  
CKJIOHOBblX JIeAHM.KOB 38 3 T I I  U l e C T b  nf2T ' I IMeJlO l l y J l e B y l 0  MJlH cna6o n0JlOXl-i- 
T e J l b H y i O  BeJII1YMHy C a J I b A O  BeIL@CTBeHHOrO ,6ana11ca. 



H ~ M  Y A a n O C b  0 6 H a p ~ X K T b  B e C b M a  T e C H y I O  C B R 3 b  C O C T 8 B J I R I O ~ M X  B e r u e -  
C T B e H H O r O  6 a n a ~ c a  J feAHUKOB MrAH U O 6 p y s e ~ a  C T e M n e p a T y p a M U  B O 3 A y -  
X a  3 H M b I  U J I e T a  N P e C T a B p N p O B a T b  NX BeJlMqNHbI 3a TIeplMOA C 1818 no 
1963 r. n p N  3 T O M  O K a 3 a J I O C b 1  YTO B IIpOlLIJIOM B e K e  npOMCXOAMJI0 3Har lWTeJ Ib -  
H o e  YBeJ I 'NqeHUe  'MaCCbI  3 T N X  J I eAHNKOB Pi JllUUrb B J IOCJ IeAHUe  ~ e C R T H J I e T U R  
H a U e r O  B e K a  -NcKJ I IOnUTeJ IbHO 6b1c~poe Y M e H b W e H M e ,  O ~ H ~ ~ H H O ~  n p e X n t ?  
B C e r O  n O B b I U e H U H ,  J IeTHMX T e M n e p a T y p  B O 3 A y X a .  

CT~TNC'T'N'I~CKH~~ a H a J I M 3  PaCLIeTHblX BeJIMYNH n P M X O 2 a  N P a C X O A a  B e r u e -  
C T B a  H a  JIeAHNlKaX MrAH U O 6 p y s e ~ a  n o ~ a s a n ,   TO B e c b M a  3 H a Y M T e J I b H L I e  
H 3 M e H e H U R  M a C C b l  JIeAHU'KOB H ~ N ~ ~ ~ X H O  A O J l X H b I  ~ P O I I C X O A N T b  n p N  OTCYT- 
CTBNU AJ INTeJ IbHbIX  H a n p a B J I e H H b I X  Z I ~ M ~ H ~ H M ~ ~  K n N M a T a  TOJIbKO 3a C g e T  YMC- 
TO c n y g a i i ~ b ~ x  ~~one6a~ l i f i  (u  c o r l e ~ a ~ u f i )  B ~ N ~ N H  n p f l x o n a  u pacxona B e -  
U e C T B a .   TOT BbIBOA O T H l o A b  H e  nPOTkIBOPe ' lMT HaJMYMIO n e p M O A O B  3 H a q U -  
TeJ IbHb lX  KJ INMaTkNeCKMX CABIUTOB, T a K N X  K a K  I T O J I O U ~ H O B ~ I ~ ~  K J I H M ~ T M Y ~ C K M ~ ~  
O n T N M y M .  O A H ~ K O  HeCOMHeHHO,  IqTO N B n e P U O A b I  C Y C T O ~ ~ ~ W B ~ I M  KJINMBTOM, 
K O r A a  C T a T U C T N q e G K U e  P R A b I  T I p U X O A a  U P a C X O A a  B e l U e C T B a  H a  JIe l lHU'KaX 
C T a l U U O H a p H b I ,  K O J I ~ ~ ~ H N R  J I e n H N K O B  B e C b M a  3 1 I a Y U T e n b H b I .  

M 3 y s e ~ u e  ~ ~ K O H Q M ~ ~ H O C T ~ ~ ~  p a 3 B U T N R  C O B p e M e H H O r O  U CJ IeAOB A p e B H e -  
ro o n e A e H e H u n  H a  Ypane 4noa~onuno n o ~ o i i ~ u  OK p e u r e H M l o  B o n p o c o B  o pa3- 
M e p a x  u xapamepe o n e A e H e H N R  Ypanbc~oro x p e 6 ~ a  B Y e T s e p T m H o M  ne- 
paone. 

M ~ ~ n l o q U ~ e n b ~ a R  n P U Y P O q e H H O C T b  ~ A ~ ~ M ~ ~ C K H X  @OKM peJlbe$a ( K ~ ~ o B ,  
T P O ~ O B ,  OCTP~IX rpe6~ei i  N ~ U K O B )  K a a n a n ~ o i i  n o n o B M H e  rop~oi i  o 6 n a c ~ u  
Ypana, co~nanamulefi c 30~02  B ~ I C O K O ~ ~  C H e x H o c T M  M p a c n p o c T p a H e H m  co- 
B p e M e H H b I X  JIenHWKOB, Z a J I a  OCHOBaHkie  C A e J I a T b  BbIBOA 0 TOM, ' I T 0  Y e T B e p -  
T k i s H o e  O n e A e H e H w e  e c e s e p H b l x  pafio~ax Ypana, A a x e  B M a l K c m a n b H y l m  ero 
C T a a W l o ,  p a 3 B U B a J O C b  TOJIbKO B 3 a n a ~ ~ 0 f i . n 0 J I 0 ~ e  p a C W l U p e H H b I X  Y q a C T K O B  
x p e 6 ~ a  U OTCyTCTBOBaJ IO  B B O C T O ~ I H O ~ ~ .  OHO N M e n O  T O P H O - A O J I N H H ~ I ~ ~  N K a p O -  
~ b 1 f i  X a p a K T e p .  T o n b ~ o  B IOXHOR, C U n b H O  C Y X ~ I I H O ~ ~  (20 20-25 KN) s a C T N  
~ O J I R ~ H O ~ O  YpaJIa K a p b I  N T p O r O B b I e  AOJIMHbI C R p K O  B b l P a X e H H b l M N  CJleAa-  
M N  ~ I C ~ ~ P ~ U H O H H O ~ ~  H ~ K K Y M ~ J ~ R T N B H O ~  f l e R T e J b H O C T N  AOJIlNHHblX J leAHWKOB 
P a C n p O C T p a H e H b l  K a K  H a  3 a n a A H O M ,  T a K  N H a  BOCTOqHOhf CKJIOHaX x p e 6 ~ a .  
C U M M ~ T P E I ~ H O ~  p a 3 B U T H e  A p e B H e r O  O J I e A e H e H U R  3 A e C b  C B R 3 a H O  C ~ e 6 0 ~ 1 b U r 0 h  
r r r ~ p ~ ~ o f i  x p e 6 ~ a ,  u e n m o M  p a c n o n a r a l o r u e r o c s i  B a o ~ e  B b I c o K o r o  c a e r o H a -  
K O n J I e H U R .  

Msyse~we p e n b e @ o o 6 p a 3 y l o r u e u  A e R T e J I b H O C T U  C O B p e M e H I r b l X  K a p O B b l X  
J I eAHKKOB A a J I O  B O 3 M O X H O C T b  Y C T a H O B U T b  B p e M R ,  H ~ O ~ X O A U M O ~  A M  (POPMU- 
P O B a H H R  K a p O B .  OHO C O C T a B J I R e T  AJIR K a P O B  p a 3 J I N q H b I X  p a 3 M e p O B  n p N M e p -  
i l o  200-600 THC. n e T ,  T. e. H a  1-2 n o p H n K a  6onbme, y e M  sm npennonara- 
J O C b  a0 CNX n O p .  A ~ C O J I ~ T H M ~  Xe B 0 3 p a C T  K a P O B  BCJIeACTBMe n e p e p b l B O B  
8 O J I e A e H e H N N  M O X e T  6 b l ~ b  3 H a Y W T e J I b H O  6 i ) n b W M ~ .  ~ O J ~ U I M H C T B O  ' K a P O B  H a  
J.'paJIe ( P o ~ M N P o B ~ J I o c ~  B T e 9 e H 1 W e  ~ H ~ Y M T ~ J I ~ H O ~ ~  YBCTM ' I e T B e P T M 9 H O r O  ne- 
pN0 ,Qa .  Y ~ ~ C T K H  a J I b n N f i ~ K 0 r 0  peJlbe(Pa H e p e n K O  H e C y T  C J l e A b I  HeCKOJlbKMX 
u u K n o a  n e p e p a ' 6 0 ~ ~ u  K a p a m ,  s ~ o  c B M n e T e j r b c T n y e T  o ewe donee nnu-renb- 
HOM B p e M e H U  B O ~ A ~ ~ ~ C T B I I R  l < a p U B b I X  JIeAHMKOB I l a  r O p H b I e  MaCCHBbl ,  O X B a T b I -  
H a I O U e M  H e  TOJ IbKO B e C b  ' I ~ T B ~ P T H Y H ~ I ~ ~  I I e p N O A ,  HO U, B 0 3 M O X H 0 ,  Y a C T b  
n n w o U e H a .  C ~ e x ~ f i  DNA K a p a ' M  n p w A a n a  a e m e n b H o c T b  c o s p e M e H I r b l x  ne2- 
HUKOB N H e A a B H O  KCYe3HyBI l lNX.  E u e  6 O J I e e  M e n n e l I H O  npOMCXOART n p O U e C -  
CbI  P a 3 P Y l L I e H M R  A P e B H M X  K a p O B .  ~ O ~ T O M Y  OTCYTCTBNe K a P O B  B B O C T O Y I ~ O ~  
qacm Ypanbc~oro  x p e 6 ~ a  O ~ - ~ H C I I R ~ T C ~ ~  H e  y H m T o x e w i e M  ux n o c n e n y l o u e i i  
~ e ~ y ~ a u u e i i ,  a T e M ,  ~ I T O  K a p o B o e  o n e n e H e H w e  B 3~0fi qacm rop H e  cyruec~- 
nosano. 

P e n b e @ o o 6 p a 3 y r o ~ a ~  & e R T e J l b H O C T b  npMOKJIOHOBbIX J J e ~ H N K O B ,  C H e X I I N -  
KOB N M~P~~OTHO"COJIW(PJIIOK~MOHR~IX J IPOUeCCOB H a  1-2 n O P R A K a  M e I I e e  
H t lTeHCMBHa ,  Y e M  K a p O B b l X  JIeAHUKOB. @ O ~ M M ~ O B ~ H U ~  K P Y n H b I X  H a r o p -  
H ~ I X  T e p p a c  Ypana npoucxonuno H a  npo-rnxemu ncero s e T s e p T w H o 1 . o  
n e p r l o n a  M IIaCTM n J I M 0 u e H a .  T ~ K U A I  0 6 p a 3 0 ~ ,  M c x o n n  U 3  NHTeHCMBHOCTU 



I ' J lRUMOJIOrM~eCKMX n P O U e C C O B ,  MbI. nPMXOAUM K BbIBOAY 0 3 ~ a q k i ~ e J I b ~ o f i  
A p e B H O C T U  C O B p e M e H H O r O  p e J I b e @ a  Y p a J I a .  MOXHO C Y U T a T b ,  ' lTO yXe B MNO- 
U e l I e  Ypan l lpeACTaBJIR.T r O p H y I O  C T p a H y  C BbICOTaMU,  ~ J I M ~ K M M H  K C O B p e -  
M e H H b I M  UJIH AaXe HeCKOJlbKO 6onee 3 H a 9 M T e J I b H b I M U .  

O C H O B H O ~  ~ P H ' P H H O ~ ~  Y e T B e P T M q H O r O  'TOPHO-AOJI.MHHOr0 OJ IeAeHeHMR RBU- 
dlacb T p a H C r p e C C M R  ~ ~ ~ A O B U T O ~ O  O K e a H a  H a  P a B H M H H b I e  T I P O C T p a H C T B a  3 a -  
~ ~ A H O - C H ~ U ~ G K O ~ ~  M neqopc~ofi  H H ~ M ~ H H O C T ~ ~ ~ .  M ' C C J I ~ A O B ~ H W R  .nOCJIeAHMX 
J I e T  A a J M  HeOCnQP,MMbIe  A O K a 3 a T e J I b C l ' B a  M O P C K O r O  M J I eAOBO-MOPCKOrO np0-  
MCXOIKAeH,HR T O J I U  g e T B e P T U q H b I X  O T J I O X ~ H ' U ~ ~ ,  n O K p b I B a i O 4 M X  3TW ,HW3MeH- 
IIOCTM B n J I O T b  A 0  60" C. U. ~ O K P O B H O ~  O J I e A e l I e H M e  HMKO.l"Aa H e  p a C n p O C T p a -  
H n n O C b  B n p e A e J I b 1   TUX I I M ~ M ~ H H O C T ~ ~ ~ .  Ha n . p O T R X e H H M  6onbweh Y a C T H  
S e T B e P T ~ U r I M O r O  n€!pUOJa, a B O S M O X H O ,  H 'IaCTM I I J INOUeHa  3Ae'Cb C Y U e C T B O -  
Ban 'M 0 6 ~ 1 ~ p ~ b l e  3 n , U , K O H T M H e H T a n b H b I e  Y p a J I 0 - T U M ~ H C K O ~  H ~ Z ~ ~ A H O - C U -  
6kipc~oe M O P R ,  p a 3 A e J I e H H b I e  Y3KNM < < Y p a J I b c ~ k i ~ > >  n O n y O C T p 0 B O M .  

B 3 n O X y  'MaKCMMaJIbHOrO Pa3BMTWR ~ J I ~ ~ ~ C T O U ~ H O B O ~  T p a H C r p e C C M U  M o p e  
B n n O T H y I O  n O A X O ~ H J I 0  K J l O A H O X b I O  x p e b ~ a ,  a B c e ~ e p ~ o f i  saCT .M I ~ o J I R ~ H o -  
r0 Y p a J I a ,  We ~ H l l ~ a  K P Y n H b I X  r O P H b I X  AOJIMH J l e X a T  H a  a 1 6 C 0 J I i O ~ ~ b 1 ~  BbI- 
C O T a X  200-250 M ,  U H r p e c C U p O B a J I O  B B e p X  no AOJI.HHaM, o 6 p a 3 y ~  'J'3,Klie, 
.rny601<0 , B A a i O u l M e C R  $ H Y T P b  r O p  3 a n M B b 1 ,  a H a  Y Y a C T K a X  C K B 0 3 H b I X  I I e p e -  
B a J I b H b I X  AOJIMH U n p O J l U B b i .  

~ ~ I I A ~ O A M H ~ M M ~ ~ C K M ~  &i ~ e p ~ . M s e c ~ U f i  p e X N M  OMbIBaBI l lMX Y p a J I  ~ 0 p e I " i  
MeHRJICR BCneACTB.Ue  TeKTOHUrIeCKHX A B U X ~ H ' U ~ ~ ,  r lTO ITPHBOAMJIO X paspa-  
CTaHMIO HJIM Y ~ ~ I B ~ H M I O  0 J I e A e H e H . H R .  . K P Y ~ H . o ~  r O p H 0 - A O J l M H H O e  O J I e A e H e H M e  
p a 3 B H B a J I O C b  B XOJIOAHbIe  @a3b1 T I o J I R ~ H o ~ ~  T p a H C r p e C C H M .  ~ o J I H H H ~ I ~  J I eA-  
PUKM 3 a n a ~ ~ o r o  c K n o H a  n o n ~ p ~ o r o  Ypana c n y c K a n n c b  CBOMMM ~ 3 b l ~ a ~ l . 1  B 
UMrpeCCMOHHbIe  M O p C K U e  3 a J I k i ~ b 1 ,  n p O A y 4 U p y R  aiicGepru, K O T O p b I e  .BblHO- 
cum u a n y ~ ~ b r k  M a T e p M a n  B o T K p b I T o e  M o p e .  B nepuon .perpeecnx a1 o 6 ~ e -  
JIeH,MR M O P R  ~ O J I ~ U H H C T B O  afic6epro~ : n p U C T a B a J I Q  I< O C T p O B a M ,  paCnOJIO>r<eH-  
H b l M  B H ~ ~ O C P ~ L [ C T B ~ H H O ~ ~  ~ ~ W ~ O C T I I  OT  r O p  ( C O B ~ ~ M ~ H H ~ I ~  ' n p e A r O p H b I e  
y ~ a n b l ) ,  C r p y X a R  H a  A H 0  0 6 n 0 ~ 0 9 ~ b 1 f i  M a T e p U a J l .  

B 3 n O X y  OTHOCMTeJIbHO TenJ IOBOAHbIX ' @ a 3  ' ~ J I ~ ~ ~ C T O U ~ H O B O ~ ~  T p a H C r p e C -  
CMU,  H a n p u M e p  6 0 p e a n b ~ y I O  ( K ~ ~ ~ H U ~ B C K Y I O )  +a3y, o n e A e H e H M e  H a  Ypane, 
n o - B l i A M M O M y ,  N C s e 3 J I O  nOJIHOCTb10 UJIM C y ~ e C T B O B a J I O  B BMAe  ~ e 6 0 ~ 1 b U l i . ~  
K a p O B b I X  J I enHI IKOB.  

0 K o n M s e c T s e  oneneae~ufi B nepu0.q T p a H c r p e c c u u  MOPR u M X  A a T M p o B i i e  
n O K a  M O X H O  r O B O P H T b  J lMUIb YCJIOBHO.  TO C B R 3 a H O  C OTCYTCTBUeM C O r n a C O -  
I 3 a ~ M f i  CXeMbI  P a C Y J I e H e H M R  T O J I u U  qeTBePTMZIHb1X MOPCKMX O C a A K O B  AJIR 
~ ~ ~ ~ , T H O - C H ~ M ~ C K O ~ ~  M ~ ~ ~ I O ~ C K O ~  H ' W ~ M ~ H H O C T ~ ~  ,M NX ' ~ 0 p p e J I R U U f i  C n e A -  
BM~KOBbIMM OTJIOXeHMRMM B r O p a X .  Ha OCHOBaHHM ,UMeIO4NX.CR M a T e p M a J I O B  
no c e ~ e p 0 - 3 a n a ~ ~ o f i  s a C T U  3 a n a n ~ o - C ~ 6 ~ p c ~ o i i .  H8U3MeHHOCTM AOBOJIbHO 
O n p e A e J I e H H O  ' M O X H O  TOBOPMTb 0 rOPBO-AOn'MHHbIX.  OJ IeAeHeHkiRX Y p a J I a ,  CO-, 
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A B S T R A C T  

The monograph gives a summary of the major results of the work of 
the Polar Urals Glaciological Expedition, Institute of Geography, Acad. 
of Sci. of the USSR, for 1957-1963, and also a review of references and 
archives. 

By the beginning of the IGY a glaciological station has been built in 
the northern part of the Polar Urals on Lake Bolshaya Khadata with se- 
veral stationaries on the glaciers. The Expedition at  present continues its 
work at  this base on the international program of observations of glacier 
variations. 

The glaciation of the Urals is presented only by small glaciers. All of 
them are located much lower than the zone of <<perennial>> ice, which is 
not found on the Urals now. We have determined it theoretically, arliich 
is 1800 abs. m. in the western part and more than 2000 abs. m in the eas- 
tern part of the Polar Urals. In all there are 143 glaciers in the Urals a s  
to June 1, 1964, with the total area of 28,5 kni2. The area of the largest gla- 
ciers of the Urals (the Institute of Geography and Moscow State Univer- 
sity Glaciers) does not exceed 1,2 km2 with maximum thickness of ice 
slightly more than 100 m. 

In the Urals we distinguish two considerably different types of gla- 
ciers: slope glaciers are usually located on the eastern (lee) slopes 
of large plateaux and have the form of strips, the width of which is al- 
ways greater than their length, while thickness of ice and movement veloci- 
ty are not great; corrie glaciers are located in deep corries with steeply 
dipping sides and an oval form in plane stretched in the direction of the 
movement, the tl~ickness of ice is more than 100 m while the velocity of 
movement reaches 4-5 m/year. The corrie glaciers are always surrounded 
by a high (30-40 m) rampart of the terminal and lateral moraine, which 
the slope glaciers never have. 

The distribution regularities of the glaciers in the Urals are mainly de- 
termined by the climatic conditions in the mountains which greatly dif- 
fer from the conditions on the surrounding lowlands. Humid air masses 
flowing onto the mountains from the west and south-west lose a large 
amount of precipitation on the first several tens of kilometers of the way. 
Low altitude and the thickness of cloud cover in winter and high turbulence 
of the air current are favourable for that. Detailed snow-gauge measure- 
ments along the latitudinal profile across the Polar Urals have shown that 
in its western part a zone of high snow accumulation is being formed se- 
veral tens of kilometers wide with snow storage 600-800 mm in water 
layer. On the lowlands and in the eastern part of the mountains the snow 
storage does not exceed 100-300 mm. Most glaciers of the Urals are lo- 
cated in this zone. It is also characterised by a high water content in rivers 
(30-40 l/sec km2), predominance of melt-water run-off in total gross 
(60-70°/0), increase of cloudiness, decline of the sum of radiation balance 
and by some other hydrometeorological peculiarities. The glaciers distri- 
bution zone coincides with the Alpine type relief zone, increase of intensity 
of relief forming processes and with considerable changes in the character 
of soil-vegetal cover. Thus, the glaciers of the Urals are the product 
and obvious indicator of high snow and water content of the region and 
of a number of other physico-geographical characteristics. It seems prac- 
ticable that the indicating ability of glaciers and n6v6, including the 
smallest, can be successfully applied after corresponding calculations for 
hydrometeorological characteristic of scarcely studied middle and low- 
mountain regions (for instance, in the north of Siberia). 

The snow accumulation on slope glaciers is mostly determined by the 
deposition of blizzard snow removed from the plateau, while on corrie 
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glaciers - by the avalanche nourishment and by sagging of air current 
lines (and snowflakes trajectories) over the corrie. In connection with the 
peculiarities of feeding on corrie glaciers a sharply expressed differentia- 
tion of regions of accumulation and waste of matter is observed. On slope 
glaciers it is  slight, and in certain years it is not present a t  all. The snow 
concentration on glaciers is 2-3 times greater than the cbackground~, 
snow accumulation in the zone of high snow content, which mainly ex- 
plains the existence of glaciers. It seems that the concentration of snow by 
nleans of different processes occurs to a certain degree on most of the moun- 
tairi glaciers. Thus, the complex study of the processes of snow redistribution 
in the mountains is one of the important tasks of general glaciology. 

Radiation and turbulent currents of heat and moisture take approxi- 
mately the same part in the melting of the glaciers of the Urals. As direct 
radiation renders only about a quarter of the energy for melting, the de- 
gree of shadowing of glaciers and their exposure do not play such an 
important role a s  it was considered earlier. The melting of glaciers rather 
closely correlates with the mean temperature of air for the summer and 
regularly falls with the altitude of a location. 

The major peculiarity of melting of glaciers in the Urals is the great 
variations of ablation intensity in space. This is explained first of all by 
a n  intensive transformation of the surface air layer over small glaciers and 
nevks, and also by heat radiation of rocks and their sun screening effect. 
Detailed experimental and theoretical researches of spatial ablation fields 
on the surface of glaciers and nCvCs and the determining meteoelements, 
started in the Urals, probably have a common value for hydrometeorology. 

The temperature regime of the glaciers in the Urals can be characterized 
a s  transitional from the sea type to the continental. Characteristic features 
of the sea type belong to the corrie glacier's with <<warm>> firn basins, and 
of the continental type - to the slope glaciers. Even in the coldest glaciers 
the ice ten~perztures beneath the active layer are 6-7" higher than the'mean 
annual air temperatures at  corresponding heights. This is explained by the 
thermoisolating property of the snow cover which acquires great thickness 
on glaciers. On corrie glaciers considerable spatial changes of ice and firn 
temperature are observed (at  the same depths). This is rather the result of 
differentiation of values of snow accumulation and ablation in space, than 
of the changes of climate with altitude. 

The zones of ice formation are observed on glaciers of the Urals, which 
are  relevant to sea climate (warm firn zone) and to continental climate 
(firn-ice zone and zone of ice feeding). Their change on a very small scale 
of heights and areas is explained by the change of snow accumulation in 
space with the retention of almost unchanged climatic conditions. 

The succession of periods of extensive snow accumulation and intensive 
ablation determines the definite annual layering of the Urals glaciers. 
Small velocities of ice movement help to retain the primary layering till the 
terminus of glaciers, though it experiences considerable changes in the 
process of movement: often horizontal position of layers in the firn basin 
ends up vertical at  the glacier's terminus. 

The calculation of components of the matter balance of glaciers made 
in the paper is based on detailed field measurements. During the six-years 
periocl of observations the budget of the matter balance of most of the corrie 
and corrie-valley glaciers was negative, and only in the 1961-1962 budget 
year it was  near zero. At the same time most of the slope glaciers had zero, 
or  slightly positive value of budget of the matter balasce. 

It has been discovered that there is a close connection between compo- 
nents of the matter balance of the glaciers of Institute of Geography and 
Obruchev with air temperatures in winter and summer, and it was 
found possible to reconstruct their values for the period from 1818 to 1963. 



It was aiso discovel.ed that in the past century a considerable increase of 
mass of glaciers took place, and that only in the last decades of this century 
it turned to rapid decrease, first of all due to warmer summers. 

The study of modern and traces of ancient glaciation of the Urals has 
shown that the Quaternary glaciation of the Urals even in the maximum 
stage developed only within the modern zone of high snow content and 
had mountain-valley and corrie character. The major cause for the Quater- 
nary mountain-valley glaciation was the transgression of the Arctic Ocean 
onto the plains of. the Western Siberia and Pechora lowlands. The studies 
of recent years gave doubtless evidence of the sea and ice sea origin of 
Quaternary deposits covering these lowlands up to 60" N. Cover glaciation 
never developed within these lowlands. 

The study of the relief forming activity of the glaciers allowed to deter- 
mine that the time of formation of the corries is 200-600 thousand years, 
i. e. by 1-2 orders greater than previously supposed. But the absolute age 
of tlie corries, due to gaps in glaciation, can be considerably greater. The 

,reljef forming activity of slope glaciers, nevks and permafrost solifluction 
processes also turned out much less intensive than supposed earlier. As the 
result we concluded that the modern relief of the Urals is  rather ancient. 

We should specially note, when speaking of further prospects of study 
of the glaciation of the Urals, the necessity of deep study of connections 
between glaciation and climate with the view of obtaining quantitative 
foundation for the role of glaciers a s  indicators of snow and water content 
of regions of their location. In order to achieve this i t  is necessary to conti- 
nue observations of s ~ i o w  accumulation and run-off in the test basin of the 
Bolshaya Khadata River. 

Most important is the continuation of accumulation-ablation observa- 
tions to obtain the matter-balance series for many years in order to under- 
stand the veriations of glaciers also planned by the international observa- 
tions program 

It is necessary, moreover, to extend and develop the study of processes 
of feeding and melting of the glaciers of the Urals, in particular, the regime 
of avalanche and blizzard nourishment of glaciers, the role of heat radia- 
tion of rocks in the melting of corrie glaciers, etc. Of great importance also 
are the studies of the temperature regime, character of movement and 
structure of deep parts of the glacier with drilling of deep chinks and dig- 
ging of tunnels. 

One of the important themes is the study of relief forming role of mo- 
dern glaciers and nival-permafrost processes, and also of the traces of 
ancient glaciation with the view of reconstructittg the history of develop- 
ment of glaciation of the Urals in the Quaternary Period. 

The authors believe that the studies mentioned above would have not 
only regional value, but they would be important for glaciology in general 
and for the solution of certain theoretical and practical problems of hydro- 
meteorology and geology. 
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