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,  - ^ . . . , , . .  r raT, I
Ka(PeApd  i  nAPumdund  l ' r v !  a

H A-p rexH. naYx IO' Y" 3 A E ,II b

Pe,laxrop HH;+(. 11. I ' i . [ iI P n P r-r

Opro B.  M.

0-63  ocHosu KoHcrpyHpoBaHHs H pacqera  Ha npoqHocrb  I 'HAporyp6HH:

Vqe6noe noco6ne prs  uaruHnosrpodre ' runux  eysoa ' - l ' l '  : ' \ l a runHocrpoe-

nHe.  ; ' l eHnnnp '  o rA-H! te ,  1978 ' -224 c ' ,  H ;1 '

B  yue6Hou noco6na H3no)KeHbl  ocnoBbl  KoHcrpyHpoBaHHt l  H  pa : : I9 -

T p e H u o c H o B H b l e T e H A e H u u H p a 3 B H T H q K o H c T p y K u H f t r u : p o r y . p 6 H H t l o o p a .
THMbTX rHApoMarxHH. ,[ ,anu o6qnfi  aHa'l i13 t l  onHcaHHe nog' le' IHHX KOH-

crpyxuuit in4poryp6lH' Hx ocHoBHt{x ,v3noB n Aeraaefi '  a rapKe npeA-

cTaBr'relrxe o Te.\HHKo-3KoHoMnr{ecxo:ut o6ocsoBaHHH KoHcTpyKUHir ru4po-

iVpO"". noKa3aHbr ocHoBHbte MeroAbt pacqera Ha npoqHocrs r lr .qporyp6ux,

n p H B e A e H b { B H B o A b I p a c q e T H b I x Q o p t ' t y , n H q H c J I o B b I e n p H M e p b I ''  
vqe6goe noco6ae MoxeT 6UrS raxxie noJ'Ie3HO HHiKeHepHo-TexHHqe'

cxuu p a6orH H KaM, 3 aHHMarcI.I lHMc' npoeKTupoB aHHeM' KoHcTp yH poBaHHeM'

HcQle,qoBaHHttMH, [poH3EoAcrBoM l ' t  :xcnryaraunefi  rx4por.vp6Htt H nona-

cTHblx  fHApoMaluHH.
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O H:Aareascrso  <MaurxHocrpoeHHe>,  1978 r '

n PELHC'1OB H E

) ' ' qe6Hoe  noco6 t {e  npe I r i a3HaqeHo.L , r f i  H3yqeHL i f i  Kypca  Kor i c rpyHpoBaHI iR  I I

pacqera  rHApor ) ' p5 l rH  Ha  t tpoqHocrb ,  Koropbr l i  o6b tqHo  c ;e . l ye r  r i oc , l e  l i 3yqeH l iR

c 6 u { e n a i ' q H l r r  ! r  0 6 u i e r e x H r r q e c K ! r . \ , l l i c u L i n J ! t H  t i  n e p B b t x  c n e q t i a r b i { t i x  K , v p c o B .
T . l . .  , r o i l r r a  r r ? ) , , i - \ r r T r r I { a r a \ f . ) i n  ' . i v n r ' 2  r i n t r - I n n  1 , ^ -  2 P T  ? H 2 H l l e  n C H O R  T P O n t f  t I  n a S O q e l O
l  I J , \  1 ! l l  r l v

npou,ecca,  MeToJoB f  ! i . f  polr rHa\, (HqecKHX i lcc" le,(oBaHHi.{  H xapaKTepHcr l {K rHApo-

11p6 i iu ,  a  raK ;xe  i {a . tHqr re  o6 r t r r x  i l pe rc raB_ , ' I eHu i i  o  KoHcrpyKu I {sx .  Kypc  6aer t -

p- \ 'ercf l  Ha ,vqe6Hbrx noco6Hqx [39]  r I  [+9 ] .  I {e,rbto AaHHof i  pa6orbl  f lB l l r ' Iocb H3r ' Io-

x{eHHe B . locraroqHoi \ r  odbeue cBe.reHHrl ,  seo6xoAn}tb lx npH KoHcrpyHpoBaHHH rH/ lpo-

T ,Vp6HH,  npoeKTHpoBaHl iu  H  pacqeTax  Ha  npoqHocTb  Hx  y3" {oB  H  AeTa , ' i e t ' i .- 'B  
xHn ie  o rpa iKeH onbr r ,  HsKor r r€HHbr f i  o reqec rBeHHbt l t  rnAporyp6oc rpoeHHe l \ r ,

r {  l aHo  npe lcTaBJeHt {e  o  coBpeMeHHbtX  3ap .v6e}KHbIX  KoHcTpyKUl I f lX ,  npHBeAeHb l

i l apa l reTpb l  a fpe faToB,  onpe" leJ f l r cu {H . \  cocTo f lH l {e  oTp?c j lH ,  paccMoTpeHb i  KoH-

cTp) -Kur - i l r  noBopoTHo. lonacTHbr r ,  pa , l l r a , rbHo-oceBbr . \  H  .LHaroHaJbHb lx  rH . lpoTyp_oHH

r r  g3JoxeHbr  \ i e ro . i , b t  pacqeroB l { x , v3 .1oB t {  I e ra . l e i i , . l , aHb l  npe lc raB" leHHf l  06  } i x

Hanpq ;+ (eHHo\ r  coc roqH ln r .  B  i (3 . ' ro l , i \ eHHo\ r  B t i , l e  HeKoropb te  I I3  pacqeroB n .v5 . : IH -

K) ' ro rc f l  BnepBbre .  KoHcrp ! 'Ku t r r {  KoBr .uoBbrx  H  ropH3oHTa" tbHb t . \  Kancy i l bHb lx  rHApo-

T ,v -p6 l {H ,  r rMercu lHX } reHbu tee  npu} reHeHr le  B  o reqec rBeHHoNI  r {Aporyp6oc rpoeHHH,

pacc\rorpeHbr ueHee no- lpodr io.  f lp l r  pacuere . {era, te l i  srHx } tatr rHH B KaqecrBe aHa-

Jo roB  \ ro ry r  6s t r s  ncno , lb3oBaHb i  Bo  \ rHo f l { x  c r } r {? f f x  np [BeAeHHb le  B  TeKcre  MeroAb l

p  acqeToB.
K H H r a  H a n r r c a H a  a B T o p o \ r  H a  o c H o B a H l I H  o n b t r a ,  H & K o t l r l e H H o r o  n p l l  q r e H l l l l

Kvpca  nKoHcrpv t {poBaHt re  r i  pacqer  rH , tpo r -y "p6nn  Ha  npoqHocrb l ' o )  B  3aBoAe-BTy3e

npr r  r rpoH3BoIC tue"Ho l t  o6 re1 r i xeHnH T ! ' p6oc rpoeHHf l  < , I I eHnHrpaAcKHI?  i r {e ra ; ' i "1 l l -

qecK11i i  3aBOf,) ,  a TaK;,he I" lHre. lbHol ' r  paSorsr  Ha 3TO!{  Bei ,yu{ert  B OTpaci lH npe. I -

np t r f l r rp r .  t r4s . roxeFrHt r i i  \ ra rep r ra . r  coo rBerc rB) 'e r  nPorpa l tN le  Ha3BaHHoro  Kypca

t {  B  onpe . le . teHHo i i  \ repe  nporpa \ r } {a \ r  aHa . : ro rnqF lb tx  KypcoB,  q l l rae } lb t . \  B  Ipy r l { x

BTV3A. \ .'Heo6xor t l r l r oc rb  
B  t r3J ,aHHr r  3To t ' {  KHnf r {  Bb t3Ba i - {a  reN l ,  q ro ,  Hec } lo rp f l  Ha  3Haq [ { -

Te, tbHoe Ko,. ' I l tqecrBo pa60T, nocBf l lqeHHbl. \  Bonpocart  r l l , {poT,vp6ocTpoeHHfi  12?'

2 + , 2 6 , 2 7 , 2 9 , . 1 5 ,  4 8 ,  5 . 1 ,  6 3 1 ,  r t  6 o ; t u u i o l i  o 5 6 e \ t  c o A e p x ( a q H . \ c f i  B  H H x  c B e A e H H u '

l tK  Hcno ,Tb3oBaHr {e  np t l  H3yqeH l l l i  Kypca  npe . {cTaBJneT 3Ha{HTe i ' I bHb le  TpyAHOCTH

H3-3a v3Koi i  HanpaB.TeHHocrrr  HJH H3, 'n{uHei i  no. ' IHorbt  paccMarpHBaei l {oro Mare-

p  r {a , Ia .
B  KHHfe  npHBe, reHo  i v {HHur {a , ' I bHoe  KoJnqecrBo  cnpaBoqHb lx

3 ru  naHHbte  co . lepxar  pa6orb l  [ 7 ,  29 ,  46 '  52  l .

3 a  n o r t o u r b ,  o K a 3 a H H y l o  n p l l  o 0 o p r { J e H I l l l  p } ' K o n t l c i l ,  a B T o p

. {apHocrb  coTp ! ' IH I {Ka \ t  F iaQe^ ]pb t  I ' [ tApoN{auHH 3aBOAa 'Br \ ' 3a

H.  B.  Opro ,  B  t '1 .  [ - [ rnuoay '  I r  B .  B .  Opro .

l r

AaHHbtx,  TaK KaK

BbrpalKaer  6 ; iano '
P .  A .  k l na roeo f t ,



I-ttaaa I
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u u.r nepo'uernpbL

B xp1 .n r :o \ r  i l r J ,po r ! ' p5oc rpoeHr { t i  Ha tuJ l l  np i l ] t eHeHl le  rp i - t  ocHoBHb le  c l l c re \ tb l

r r . p d l r H  
-  

p e a  n  i r r e H o r o  K J a c c a ,  o r " r ! r q a r o u I I I e c f  H a n p a B i e H l i e \ l  n o r o K a  a  p a 6 o u e r t

KOJeCe:  OCeBb le ,  pa . lHa , IbHo-oceBb le  l I  , 1 i l a roHa , lbHb ie ,  l t  o ! ,Ha  cHcTe ] ta  r yp6 t t t t

aKTHBHoro  K ;acca  -  KoBrxoBare .  f l pH l reHf  Io r  HecKo , lbKo  KoHcrp"vKT l lBHb lx  Bap l {aH-

ToB oceBbrx  r yp6Hu:  noBopoTuo , ron ic rus re  (pHc .  I .  l ,  a ) ,  ! l \ { e rc t l l t { e  pa6ouee  Ko ; Ieco

c  noBoPoTHbn\ l l l  JonacTq l lH ,  Cn l {pa , ]bH} ' r c  Kar lep } '  l l  Bepr l lKa ' l bHb l i I  BaJ ;  nponeJ-

. tepHbre ,  OTJ l tqa rcUt leCf l  OT  I IOBOpOTHOT' IO f l&CTHb l .K ; * ieCTKo 3aKpen" leHHb lN I I ' t  ' lOna-

CTqr r l t  Ha  KOpnyce  pa6OverO KoJeCa:  F ianc ) ' . l bHb le  noBopOTHOIor lSCTHb le

( p r r c .  I . l ,  d )  -  c  K a n c l , " r o r i  1 " r n  p a 3 \ l e L I l e H l l f f  r e H e p a T o p a  H  f o p t t 3 0 H T a , l b H O  p a c -

no ; IO iKeHHbr \ t  Ba" to \ r .  K  oceegr r r  oTHoc f lTc f l  TaK iKe  l l \ l eOq l le  o fpaHt l r {eHHoe t Ip t l -

\ t e H e H l I e n p f } l o T o t { H b l e l l n o i } ' n p f l } l o T o q H b l e a I p e | a T b I .
p a t r r r a . t u H o - o c e B b t e  r 1 ' p 6 r r H i r  i  e e p r r r x a J b H b t \ t  B a " t o r t  ( p t l c .  I  I ,  6 )  t l \ l e t o r  H a i t -

6 o " r u u e e  p a c n p o c T p a H e H r r e  t r  n p l { \ r e H f l r c T C f l  B  t l l l l p o K o \ t  - l l l a n a 3 o F l e  H a n o p o B ;  p a - l l l a J b

HO-OceBbte  C  rop t t3OHTa. lbHb t I l  Ba" lO l l  -  B  \ l e ,1KO\ l  l l  Cpe . lHe \ t  r r r l pOr l ' p50CTpOeHl l l t "

-n l ra roHa . rbHbre  ryp6r rHur  (p r rc .  I .  i  ,  a )  Bb tnoJHf l i o r  c  Bepr t iKaJbHb l \1  Ba" lo \ l  l l

noBoporHoJonacrHbr r i  
' pa6our r i i  

^o , te .o , r .  I - l pone ;JepHbte  - l l { a roHa , lbHu le  r vp5 r tHu t

np r r l reHf l r cT  oqeHb pe-xKo .

KOSLUOgs te  ryp6HHur  C  BepTL IKaJbHb l \ t  B?JOr \ l  l I  qeTb lpbNI f l -nqTbrc  cOn '14 \ t l t

(p r rc .  I . l ,  a )  B  nocJe . l ,Hee  Bpe l tq -  Bb lTecHf i l o r  r1 'p6 l tHb l  c  rop l t3oHTanbHb l \ l  BaJo \ t '
' u l t e rcu l r te  

oJ .Ho- ;1Ba  conra  (c \1 .  S  I I ' 5 ) '

Ha  xapaKTepHCTt rKr r  pa3 ,T r . r r {Hb tx  c i i c re } r  rn - lpo r } ' p5 r rn  6o ;uu roe  BJ l l f lF I l l e  oKa-

3brBarcT  KoHcrp ) 'KT l rBHbte  oco6euHocr l t :  Bepr l lKaJbHoo  IL l l l  f op l l 30 ' r {Ta" lbHoe  pac -

no ,ToxeHt re  Ba , ra ,  Kor rc rpy 'Kur r r r  c0 ! l pa ;uHo i i  Ka r tepb t  t t J t t  cnocoSu l  no reo ra  Bo-1b [ '

r { xc ; to  cone , t ,  HaJ I tq } te  noBoporHb tx  ; I onac re r i "  Hax" roH . ' I onac re l i t  s  A l {a roHa '1  bHb l ' \

r y p 6 i i H a x  u  . t p .' f r r , t po ryp6 i rus r  
o . l no i i  U IcTer lb l  I I o l ' yT  oTJHqaTbc f l  pa3} tepa l t [ { ,  KoHcTpyKL i } l e r I

yeKaHH3NroB,  xoHQi i r , vpauue i i  n  o rHocnreJbHb l l l l l  pa3Ntepar t l l  3Je \ leHroB nporoq-

Horo  rpaKra ,  onpeJ ,eJ f l ! ou lHx  rHn  ryp6 l tH .  
-Pae ; r t t r {Hb le  Qopr t l t  npo ro t {Horo  rpaKTa

onpei fer f lorcf i  B -xapaKTepHbtx AJf l  AaHHot ' i  cHctel tu npe. le, ' lax HHII IBHAy?r ' IbHbl \ l l l

c n o l i c r s a i \ t L { K a x . l o f o r l t n a r y p 6 n H s t , H 3 K o T o p b t X | , I a B H b l ] ! { } I f l B i f l r o T c f l K . n . . f . '
6s lcrpoxoAHocrb,  npHBeAeHHbre napal{erpbl  r l  KaBIIraur loHHaq *up:_1t t^ l i : : t : : i

OCHOeHurtrH 3. i ' t€t t€HTd\tH npOTOqHOTO rpaKTa, Onpele" l f l lOI I lHl \1H 3TH CBOHCTBa'

f fB,rr f  rorcf i  pa6ouee KoJ€co, Hanpao, lnrcur lu i  annapar l t  orcacblBarcu{af i  rpy6a '

B  ru lpo ryp6 l ruax  o .dHo fo  r l rna ,  HNte rcu I f iX  pa3Hb le  pa3} {epb l  l l  r eoN le rp r tqecK l l  no -

-A ,O6r r t r r i  npOtOUHt r i i  rpaKT,  nepeq ! lC . leHHbte  ceo t i c rsa  \ tOrJ -T  HeCKOnbKo OT ' ' IHqaTbCq

t {3 -3a  Br ' l r rH t r f l  r racu l ra6Horo : r fQexra .  Kouc rpyxu t t l r  r t exaH l l3 r loB  o ; lHor l l nHb l ' \

r ypOrn  r ro r -v r  6u r ro  l uano 'o t , t .  He 'xo ropbre ,  cyu tec rBeHHo He  B . l l tR tou { l l e  Ha  cBo i i c rBa

oT ! ' j L { r {H t ,  . q ,onycKa IOTCf l  l l  B  3 , ,1e } leHTax  npoToqHoro  TpaKTa.

4

flapalwerpu rH;lporyp6lrH qBIfftoTcfl HX KOj'II 'tqeCTBeHHbl j l l l I n KaI{eCTBeHHbiNIlI

xapaKrepHar "^u r , i l ' [ gg , '+g  ] .  Hnxe  f v t?BHb l€  !13  HHX nepeqr l cJeHb l  H  KparKo  i l o f l c -

" . i no , .  
f i p "  npo .Kr t tpoBaHr ln  rHAporyp6Huu  3aAaHHb lMr l  napaN leTpaNlH  qB ' f l f l r o rc f l :

Hanop ,  pacxoA H r lo lqHocTb .-  
H 'u 'n  o  p - l i  ( . r )  onpe , te , l qe rcq  npH npoeKr t tpoBaHHI ' l  yc raHoBKI ' l  H  npeAcraBr f l e r

co6o l i  3Hep fH to ,  xo ropor : t  pacnoJaraer  r ypd r rHa  (pa6ova i i  Hanop) '  C  uanopo ' \ {  yc ra -

HoBKn no cytUecrB! ' toulHl l  HopNIaM MelKAyHapo' lHOi l  sHepreTHqecxoft  Kotv{HCcl{ l {

Pnc.  I .  l .  Creu t r  pa3. iHqHbtx  cHcre l r  ru fpor ,vp6uH:  d  -  oceBb ie  (npone" l , repHste  H

noBopoTHo, lonacru t re )  ;  6  -pa l ,ua tbHo-ocegb le ;  s  -J ,HarOHa. ' IbHbte ;  i  -  Koeu loBb le ;

d  -  Kancv , - IbHb le

( , \ ' l 3 K )  p a 6 O u t r i i  u a n O p  C B t t 3 a H  3 a B t i C t l N l o C T b t o  H  :  H y , - ,  - -  A f t , , u ,  -  U 1 , , o , . . . p " ' ( 2 t ) '

f , l€  Hy . r  :  Z , ,p*  -  2 , , , , * ,  A f t , ,u ,  -  noTept l  B  nO: ' (BOnfUIH. \  BO]OBO. IaX,  U ' ,u ,x .  cp

cperHaR cKopocrb  Ha  Bb lxoAe  t l 3  o rcacb lBarcu re i i  rpy6s t ;  z "o *  -  o r r te rKa  BepxHero

6seQa,  z , , , t x  -  ro  ;+ ie  HH)+(Hero  6oe0a ;  g  -  i ' cKop .eH l le  cBo6orHoro  naAeHHf l '

3a^ fa io i ' r p t t  3HaqeHHf l  Hanop  a :  H  - -  pacqers r t t i ,  npH Koropor \ {  r yp6HHa pa38H-

BaeT 3aAaHHyto  (Ho l r t t tHa ;uHyro )  MOUlHocTb ,  H*o*  -  N taKc l tMa , ibHb t i l ,  npH KoTopoN{

r , vp6UHy paCCqnTb tBarcT  Ha  npOqHOCTb,  Hn ' rn  -  i \ tHH l ' lMar ruHo l l i ,  np l l  KoTOpOrv l  rapaH-

THpVercn  ! l L lH l l l l a . l bHa f l  N {OUIHOCTb.

P  a  c  x  o  A  Q ( r r3 ' c )  onp€ . l€ I f€TCf  TaKX(e  np t t  npoeKTHpoBaHl I l I  f 3C  l t  ,T Iq

r y p 6 l r H  3 a A a e r c " ' * u *  d . :  Q " r , i r , r A e  Q u . ,  -  p a c u e r H u r i i  p a c x o f  B  c r B o p e  f 3 C ;

z  -  qHCi ro  a lpe raToB
i \ l o u t H o c r b  r y p 6 u H s r  N  ( x B r )  n p r t  3 a A a t i H b l x  3 H a q e H r l t l x  H  l l  0

Ha3brBaro r  HoNurHa , ' rbHo i i ;  : l r r rH i . r i v ra , ' rbHa f l  N rou lHocrb  coorBerc rByer  H . ,n 'hHoc ' l a

3aAaerc r r  neperp \ ' 3oqHaf l  \ rou l r roc rb  rV .n r , ,  Ko ropan  Moxer  6s r ru  no , ryueHa 'n l too

np  n  pacqeT t ro t \ {  HanOpe t r  yBer , ' I l t t {e r t t t b l . \  OTKpb ITHqX HanpaB, ' l f l lOu leFO annapaTa

it



ao^^x )  do,p.q (nrrn Qru* > Q),  . ru6o npu pacqerHoM orKpbITHH ao,pc,  H noBbI[ IeH-

HOM Hanope .
llaparwerpar'rn, ofipeAenffeMbrMH .{,1fi . Bbl6opa ryp6anrt, fBJ'lf iIOTCfl: qacTOTa

BpauleHna B ycraHoBHB[IeNIcR pex(HMe n (o6luuu),  uacrora BpalqeHf iq npn pa3roHe

ryp6uHlr  f tn, ,  (o6ir , rxn) H IHaMerp pa6ouero Ko;- t€c? Dt ( r i ) '  L i rq r l4Aporyp6nH'

;; '6;;;;ri i""u,' iac B cccp, qacrora Bpau{eHnn, Ha3brBaeMaq crHXp-o-HHoii, AoJ'I}KHa

yAoB.[erBopf iTb ycnoBgf iM no,r1]{eHl{ f f  TpexQa3Hofo ToKa qacrorof t  50 fU'  OrcioAa

i r ,*  :  f60lp:  3000/p,  ue I  :  50 f r1;  p -  qucxo nap nortocoB' PasroHuaR
qacToTa  Bpau leHHf l  np3c  BO3HHKaeT npH aBapHH B  CHCTeMe pe fy f lHpoBaHHf l  I I  HMeeT

Han6on tUee  3HaqeHHe np l i  o0max '  i t  c6poCe 'Harpy3K l l  c  reHepaTopa '  Oua  onpeAe-

r ' r reTc f l  no  pas rOHuOi l  i apax rep l l cT l iKe .  KoaQQHU! {eHT :pa3roHa Apac  :  nps t tL

vBeirqqHBaercq c vsennqer iHel t  6utcrDoxoAHocr l l  Typ6HH'
'  

Anarrre ip pa6oqero KoJIeca ryp6Hml D, RertreTcf i  ocHoBHbIM pa3Mepoivf '  onpe-

AeJqIou16rvt  npH 3aAaHHblX Hanope H nponycKHoi l  Cnoco6HocTH MoiI lHoCTb H lv laccy

iyp6HHlr .  fu ipoauHat{ i iqecKi le KaqecrBa pa6ouero KoJleca B ocHoBHofvl  onp€J'e;1f l lor

' r2Ku?  . r rn2x rpn r  t c r r iK r t  r vn6 t igs t .  KaK K .  n .  - f  '  '  I I pHBe- feHHb le  pacxo ' { '  qac ro ra

;;;*;";;: 
- 

;;;;;; ;ro r n oii i Ko3QQ H q r{enr.. I{ Ko3SQ H u He Hr 6 brcr p o xo,lHocrH' oH pt

n n '  u ^ n l r -  u l r s  * , r , . " o  r  r , H o f r  r v n 6 n g u  u a  . r a 6 o p a r o p H o l ' i  y c r a H o B K e .
v l l P g A ( ; r r / t r u l ! n  r r P r r  t l w r r u r r s r ^ ^ r ' r ' \  - " - ' -  ' t ,  

. ,' ( ' ; r  
O O  H  U  H  e  H  r  n  o . 1  e 3  H  o  I  o  I e  i i  c r  B  l I  q  r y p d n n b l  o n p e A e " I f f e r c f l

orHorrreHHiv^ lVi,V".f ,  ,4. M - lroulHocrb Ha BaJ'Iy ryp6HHbI (xBr); Nn?1:

: pgQH : 9,8iQH - MoulHocrb noroKa (Q :-paixo,r- 
ryp6ltHbl '  tw3/c; H -

pa6ocHfi Hanop, M, npHH!{}{aeMbli i  ; ; ; ; ; ; . t i fnaf<l;  p - nnorHoc'I 'b BoAbt'  xr/rt3'

k. n. A. 
"ur" 'ara" 

ocHoBHbr' rroK,.3^Te;' IeM KaqecrBaJyp6rtHlt.

I - l p n B e . r e H s u i r  p a c x o . l  Q i : a l @ i y 1 )  ( v s " c )  H  n p H B e A e H '

h a n .  q a c r o r a  B p a u r e H H r  r l r : n D t l v H  ( o S i r r u t t )  B b l p a x a r c t  
! 3 9 _ l ;

BeTcTBeHHo pacXoA lI  qacTOTy BpauIeHHfl ycnOeHoit ryp6nHrr-3TafloHa' L{Merculeu

IHaMerp I r i  x pa6oraroqefi  npH nanope I lr .  f lpuneAeHHble napaueTpbl no3Bo';I f l ror

npH cpaBHeHHH pa3i ' IHqHbt . \  THnoB ryp '6HH o l leHHrb nponycKHyrc cnoco6Hocr l  (pac-

xoA Ha eAHHHuy nnoularn ceqeH!{f i  pi6oue.o xo,reca) H conocrau"]: .Ll--To qacrore

Bpaqe*Hfi.  B ioeoxynHocr* oHH orrpeAe.' I f f IoT 6ucrpoxoqHocrb ryponHbi '
'  

K o 3 Q Q H U i { a n r  6 u c T p o x o A H o c r H  n s  o n P e ! , e I f l e T c f  H 3  B b l p a -

X(CH Hfi ' i l : 
nf l36v '( H T,'E): 3,65ni {Qfr

EstcrpoxoAHgcTb Hapf l .1,y c K.  n.  i .  qB,; IqeTCf l  ocHoBHbl l t  noKa3aTe"- IeNt KaqecTBa

H 3KoHoM6u"oar * - t  a " fpo iyp6oc rpoeH l r i l .  C  ToqKH 3peHHf l  y \ teHbLUeHI ' I f l  KanHTaJb-

nbrx 3arpar Bcer1a BbtrolHo npHueHRrs 6o.ree 6stcrpoxo-,1Hsie H tAOtll]].t:."^t.":

rHApoTyp6HHbr,  TaK KaK OHH O6, la, lanr noBbt l l leHHOtl i  qacroToi i  epaueHl{ f  } {  MeHbLi le l l

macco f i .  a . rq  l oxa3aTe .1bcT3a  e  Qop l r , v . l y . t ,T f l  n  noJ ,cTaBHM 3HaqeHl te  r l  H  / vno r :

: N ln, ror,ta

n: nsli f 7i1,/i jo,v"",n. ( l . i  )

C yse.rrnueHHeM 6ucrpoxogHocTn MoMeHT, nepeAaBaeNtHfi ea' lorvr ryp6uHbI npH

HeH3MeHHOfi MOS{HOCTH yNIeI{buaeTcfl .  A;rf i  noATBep){LneHHfl 3Tofo B BHpaXeHHl{

Anfi  Bpaqarcu{ero MoMeHra . ' l Iup 
: ruit6 '  l r) '  r ' re 'V - ntourHocrb Typ6HHbI (xBr) '

y rJoBaf l  .^opo. i r  ( l /c ) , 'esrpa3 ' i \ t  o ,  qepe3 ns n ;n i l  f t  Ha ( l . l )  r t  nonyquM

Mup :30N ' ( f f r )  :  l 0 , l 2N : / "1 r13 / ' :  l b , t i t t o ) '  
( l ' 2 )

Kporrre TorO, C yBenHqeHI.IeNI / t  (u;rr 4r) y-\{eHbuaeTcf AHaI{erp pa6Ouefo KO;1€C& D 1

3a cqer yBe,,rHr{eHHq KaK /r1. rnK 
" 

Qi"3"o nro*Ho yBg.lerb, €c,f lH eupa:t lru D'

qepe3 npHBeAeHHble BeilHqHHbt

t f E  l .  -
v  t t l L -p ' - :  f t 1

(1  3 )

vr conocTaBHTb rro.r1 lq€HHOe Bblpax(eHHe c H3BeCTHbIM BbIpalKeHHeM ns:

:  3 ,65n i { f f i  l l pn  yueHbr reHgg  M,p  v  npHHqroM ypoBHe Aonyc r l rMb lx  Hanp f l -

xeuHt l  t v {oxHo  yMeHbuHTb AHaMerp  Bav ' ' I a  H  e ro  Maccy ' ' a  -npu  
yMeHbueHut4  Dr -

Maccy pa6ouero KoJ' leca,  HanpaBJ' ' f l I . [ le fo annapara u ryp6i lHu B l {ef iofv l '  H'  CJIeAO-

BaTeJ' IbHO' MaCCy MaTepHa, ' Ia,  3aTpaqeHHofo Ha eAHHHIIy MOII1HOCTH'

y A e J'I b H a n M a c c a *"r^:";;o7'v 
-(tlu 

*,r, - 
!?t:1.:{?6"su; 

// -

ivtoulHocrb), nupaxarcqas 3arparbl MarepHa,la 
"a 

elriHHUy MolrlHocrn (xrixBr)'

onpeAe,, ' r f leT MarepHaJrOeMKocTb rypOrl" t t .  3aslacHlrocTs f ryo or  
-6srcrPoXoAHocTI{

opHeHrHpoBoqHo noKa3aHo Ha pHc. l . -2,  o. l - lpegerr  Bo3l l {oxHoid yrenrrueHl '1f l  6r tcrpo-

xoAHOcTH npK npHtqeHeHHH pau^ r "Unr r *  , yp6" "  3aBHCl tT  oT  KaBHTaquOHHbIX  CSof iC te

ryp6HHbr t39 1.

A) m.,a

70 t00 ?00 J1a a30500

Pnc. I.2. o6aacrn Qaxix,recxxx :saqeuxft yAe,rlxofi-t*accu (a) H KaBHrauHoH-

, ,o * *o t$ '6nuHeHra(6 )a :aeucuvoc rHor6uc rpoxoAnocru

K a e H T a u H o H H s t l i K o 3 Q s H u H e H T o n p e A e . n g € T c t o T H o l u e H h e M
orro I  H"*,18,-r1e f l . r "  -  r lHHaMHqecKoe pa3pe)f ieHl te B 3OHe pa6overo KOJIeCa'

y B e I H q H B a } o u e e c f l n p H y B e , : ] H q e H H H c K o p o c T H n o T o K a B H e M , T . e . c y B e J l H q e H H e M
nponya**of t  cnoco6nb.t"  u 6ucrpoxotrHocT6 oryp yBeI l tqHBaeTct '  3ra 3aBHcHMocTb

noKa3aHa Ha  pHc .  I . 2 ,  6 .  Or  xaaHrauHOHHbIX  KaqeCTB 3aBHCI {T  Bb ICOTa OTCaCbIBaHHq '

HMen[ la f l  B  npaKTHKe npHMeHeHHf f  fH Ipo ryp6r rH  eaxHef t l - i ] ee  3HaqeHHe '

Butcora or iacusanHq f l ,  onpe, le ' l f lercs l ia Qopv,v;u

H , :  10,3  -  KoorroH -  Vy.  
" , '900,

( 1  4 )

r fe  10 ,3  -  6apo l re rpHqecKoe  AaB, leHHe,  I {  Bo . r ' '  c r ' ;  V r . *  -  o tY : l : u  yc raHoBKl r

pa6oqero Ko.teqa Ha!,  ypOBHeN{ Mopx,  tv t ;  , (o -  xoa@llUgeHT, yr{} tTblBarorqHf i  norperu-

HOCTb npH 3KCnepHMeHTa, lbHoM onpe ,qeJ leHHt {  o rvp '

$ I .2. Texuurco-gKoHo'+tuq'ecvoe sHaqeHue
nap a"ue ft1p o B z ud p orny p6 uH

fexsHxo-eKoHoMHqecxHe Qaxropbl, B 6oaluroft Mepe 3aBHcFUlle oT nup-1y:L?.:,?

rHApOTyp6HH, onpeleJ'I f lOT npHMeHeHHe l l  pa3BHTIIe nocJ' ' IeAHHx' 3XoHot' tnqecKuH

sq4err u *pynnJ*i^i t t ipotyp6ocrpoeHnn, Iaxe npH efo rtarblx orHocnr€r' Ibnblx

3HaqeHHf x BblpaxaeTcg s 6oIor.IH.K cy\{ lvla*. To o6lqcHsercq 6o,tutuHMU KanHTaJ'Ib-

Hbr iv t t {  3aTpaTaN{H *  a*uorra , rnHot i  asrpa6orxo l ' t  a , rexrp03Heprr ln  na f3C'  3KcnJ ' Iya-

rHpyror r lnX typ6HHu.'OlHHrvt 
, j  ocHoeHbI.\  noKa3arerrel ' t ,  of lpe.fe"l f l loul lX 3KoHoMl{qHocTb 3Kcn'[yaTa-

I {HH,  fB, , ' l f leTCR K.  n .  A.  a fpefaTa l r .p :  ? ] I . " " '  l ! '€  r ' l re"  -  K"  n '  A '  feHepaTopa'

I- loc,regHHri AocTll 'aer B Kpynrlbrx irperarax 0,97-0,975 H f lBJIf lercf l  Becbrla

I
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*gra6HJ' IbHbrM, no3ToMy nonyqeHHe BbtcoKLIX K. n.  A.  arperaTa BO3MO)KHO 3a cqeT

AOCTHIKeHHfl  BbtcoKHX 3HaqeHnH r l

Han6o,rouree 3HaqeHHe K. n.4. ' ' fyp6rno,  I to*  AocT'raeTcf l  t IpK oI ITHMdT-IbHolv l

pex(HNre pa6orbt  ty [0""" ,  Koropbt i {  o6r,u"o onpe4e' ' rnercq pacqerHblpl  HanopoM H

i ,  n ur"oirr,o V"". ': 1O,a-:0,9i M H c,ry_x^r rbxasarereNl Aocr'rHyrorl aQQexrne-

HocTr{ r{cnoJib3oBaHHg 3HeprHH noToKa. O,tnaxo rrpH onpeX'eIeHlin aQQerruaHocTn

Bbrpa6oTKH 3HeprHH B pa3Hbrx peiKHMaX Heo6xoAHMO yqKTblBaTb cpe(HeB3Bel l leHHOe

3HaqeHHe K .  n . .1 . ,  KOTOpoe  Bb lpa )KaeT oTHo i i l eHHe cyNIMapHo i i  es rpa6oTKH npH pa3-

Hbtx pexHMax K BO3tvtOX(HOfi  npl t  noJI-

Pac. I .3. K onpe:,erregxrc r. ly6aH-b{-3a,[oxiesHs QyH-
ralteHra 3AaHHq f3C

f, l,e /r -- npo.Io,l, '{<HTe,:IbHOCTb pe}KI{-

\ {oB ;  N , ,  Qr  t t  H i - coo rBerc rB} ' t ou l i i e

3TH.\ t  pelKl l \ {a l l  MOUlHocTt i ,  IJae-\uJ,bi
H  H a n o p b { .

!,.r 'If l Onpe^q,e"]eHHfi tl.p. u" Heo6xo,[,H-

MO 3HaTb npOIo, l )KHTe,r- IbHOCTb H BepO-
qTHOCTb BO3MO;f iHbIX pelKH!1o8, KOTOpble

Tpy . lHO npo fHo3HpoBarb ,  Ec ' r i l . ,  np t l -

H f fTb  Bepo f rHocrb  OALIHaKOBOH'  TO

Hotv l  l {C f lOr ' ib3OBAHULI  3HeprHH IOTOKa'

m' l c D N  ' t t 9 , 8 l Q , H i f , ,  ( l  5 )

( i . 6 )

l n/ st :

l L

\r
83 

- 
.!J

I

. r l . p .  
u ,  paBHo cPe ; lHeN ly  3HaqeHHI 'O  K .  n .  . q .  B  . lHana30He 3a laHHOt i  l l ou1HOCTH'  Ko-

ropoe  } {o ; * iHo  onpeAenHTb l {3  pa6oq l {x  xapaKTepHCrHK '
'  

Ku*  yKa3aHo Bbru re ,  npK yBe i ' tHqeHHu 6s tc rpoxoAHocr6  H  qac ro rb l  BpaqeHHf l

anperaTa  \ to ) t (HO VMeHbt r l t { rb  pa3r tepb l  H  } {acc .y  Typ6HHb l  I {  reHepaTopa '  pa3N{epb i

6 . rOXa a rpepaTa .  O6 tan t  6e ' rOsus tX  CoOpy i6eHHf i ,  a  CJeLOBaTer lbHo ,  H  Cy \ { } { y  KanH-

Ta, ' ibHbIX 3aTpaT. f lOlror ty TeHAeHUHf K nOJ-IyqeHHio 6blcTpoXoAHo.cTH npl ' {  BblcoKHX

3HaqeHr r f x  K .  n .  A .  A  rHgporyp6oc rpoeHnn  f lB ;1 f feTCf l  OCHOBHOf t .

Oax ' ropor r ,  o f  paHKqHBarou lHr f  npK i ! {eHeHHe 6brc rpoKo ,XHbtx  
- l l p91"  

np t l  yBe ' : IH -

qeHHH HanopoB,  qB ,qqeTc f l  KaBHTaUHq.  f l o  t , {epe  Bo3pacTaHHq 6uc tpoxo luocTH

(puc .  I . 2 ,  6 )  paCTyr  3HaqeHHf l  o . yp  H  B  coorBercTBHr {  c  3aBI l cH t \ {oc rb lo  ( l ' 4 )  yveHu-

tuata" rpebi 'erran Bbtcora orcacbtBaHHfr ' ,  H; l r t  3arJIy6 ' leHl le pa6oqero Ko" ' leca noA

ypoBeHb HI - { }KHerO 6seQa.

I - l p r r  onpe . te , ' I eHHI {  Bb{coTb I  oTcacb lBaHHf  Ba) 'KHy lo  PoJb  x rpaeT  npHHl tMae} loe

3HaqeHrre Ko3QQp11{r{€Hra Ko, qro BHAHo H3 Oop}{y, ' rbt  ( i '1) '  CyufecrB,Vlou{Hi i  onblr

nO3BO.1 f feT  I , t f l  pa6OqHX KOxeC,  , l gnacT l {  KoTopb l . \  Bb tng ' lHeHb l  H3  KaB l lTaq l {oHHO-

c r o f r K u x  H e p l * a B ; ; u t H . K  c r a . r l e i i ,  n p H H t i r { a r b  n p t l  H H 3 K ! { x  H a n o p a ' \  ( H : 2 0 - : 3 0  r r )

K o  : 1 , 0 5 + -  1 , i 0 ,  i n p r r  6 o ; r b i u H x ' H a n o p a . K  ( o  
{ o  1 , 5 .  A . r q  , v n " l e p o ' 1 ' r i c r b t x  t l  M a ' l o -

renHpoBaHHbr .K  c raxe l i  npHHHI \ {a to ,  Ko  )  2 ,0 .  f l p l r  yu : l l u , t *n [ { r :1 . : ' y r6 i \ t " I t " J : : :

, r l r q r iBaeTc f  r Jya )uHa 3a , lo>KeHr l f f  QyH; la I IeHTa  3 - laHI I f l  I  JL  i l r .  O  (Pnc  l ' J / '  u  EbrLU-

Toi t  orcacblBaHlt f l  oHa cBf l3aHa 3aBHcHi l locrbto

l l r . o : H r t h o . r _  6 f u + 6 ,

r , Ie Bce HoBbie o6osHaqeFIHf cooTBeTcrBylor  pHcyHKy. Be'r r lqHHoft , l?npeAe' l i :5:"

Hap f lAy  c  H ,  r . t y -6 t {H  Y  h r .q ,  t tB " ' I f l eTCf  t . ' l y6 l tHa  oTCaCb lBa tOUIeH Tpyob t  f l n '  
"  

Jna rc -

HHf l  Koropoir  rauJr 
" ' i r r - r fuT" 

tsz l  nonyciur{He 3HaI{eHI{ f l  3anrry6. leHtt i t  H.  3anrtcRr

oT  THna  ya r3nou*N.  OpHeuTt lpOBOt {HO } IO)KHO Cq l {TaTb ,  qTO ' ] , iT f  KpynHb lx  rHApO-

Typ6r {H  u  n r :aa*no*  yCTaHoBKa.K .qonycT l { } rb l  3a rJ ' I -V6JeHHf f  pa6oqero  Ko ' ' ' I eca

nopf l .xKa l0 l r ,  B uraxrHbrx ycraHoBKax Ao 30 nr  t ,  B no. l3el tHblx Ao 50 rr '  ! ,onyc' r r t l toe

3ar- '1y6, . ' reHtre QaKTlrqecKH Onpele. f l f leT BO3l\ {O;Kl loCTb npL{NteHeHHff  Hal l6onee 6blCTpO-

xo luo f t  c l t c re i {b t  H  THna  peaKTt {BHor ' ; r  r yp6 l tHs t '

8

Koeuloesle Typ6HHbr f iBr ' i f roTCf Han6oj lee THXOXOAHbl lut l  l I  npHNIeHqrcTCf l  TAI ' I '

f l e  HeJ ' Ib3 '  np r * ,an " ro  6o r ree  6s tc rpoxoAHbte  peaKTHBHL ' le  r yp6HHb l '

ocHoeHbre cHcTeMbr rHApoTypSHH pa3AeJi f toT TaKxe FIa HH3KOHanopHble '  Hi l ly l

6Ucrpoxo4Hbte ,  cpeAHeHanopHb ie ,  I I ; t I I  CpeAHef t  6n rc rpoXo .qHocT l l ;  Bb lcoKoHanopHb le '

l i i l r  nra. ' roa 6r tcrpoxoAHocr i l .  fpaHriust  MexAy 3rHl lH rpynnal t r r  BecbMa yc ' roBHbl

( r a 6 , r .  I . l ) .  T a 6 t t u u a [ . t

K. laccN$xxauHc rxAporyp6nx no Ha[opam

I - lpone. r " rePHan t (  no '

B O p o t H o , l o : l d c T H a R  B e p -
rl l  Ka-' I  bH afl

6rrcrporo.tru an
Cperueir 6urcrPoxo.:,uocrtt
,\1 a,roii St,icrpo.x o'lHocrtt

3 -  r5
I  C - . )U

30-70

Pea t i r t t  s -
H b l l t

Ocesat l

P a.]rt  a.r os o-
oce8af l

t " d l l l - v ' L D n D r g

T t l  1 t - H k i P

J r t  a r o - J r i a r o t t a . r  u t l s t e

t i t l . l b l { l ) t

Pa. ]x  a . r  uHo 'ocegute
BepTl lKa, - l  b  H b le

6ucrporo: ,uute
Cpe:ueii 6utcrPoxo,ittoc-itl
,\ lr.roii 6stcrpox o-irocrtt

6 urc rporo . lH  l te
C pc-ru ei i  6stctP o: ' :o- l , t l  ocri  t

. \ l l . ro i i  Su ic rporo . r t toc r t t

I K os u',r o s'e
i  acp r r rK i l . rb ; {b i c

6u ic rporo . l t t  u te
Cpc ine i i  t iu tc rPoroJ ,uoc i t t

Ceo6o- i r io '
c r p f  i i i r a n\ x i t t e H u t r t

l ( o B t u o e ; i e  t o p t t 3 0 t l -
raJ  bH b le

)\ a.roit  6urclPoxo.l t locttt

S /.3. Hop'wa,cusotltufl u yHufiuKa4ur ?udpornypdun

Hopva , rnaaUHq npecJe lyeT  (€Jb  o rpaHHq l lTb  qHcJo  npH l {eHf le } {b IX  cHcTe} l ' '

T t r l oB  H  pa3N iepoB ( r i i nopa3) , repoB)  r r l . l poTyp6r lH  l I  cBecTH K  I ' t l lHH l l yN ty  pa3Ho-

o6pa3He KoHcrpyKu I { i i ,  c . l e , taB  H . \  Haubo ; ree  nporpeccHBHb l \ {H '  B  coorBerc rBHt l

c  3THN{  pa3J , tHqax1T  Hopr ta iH3a11H}o  cHcre } {  l l  rHnoB H Hop l \ {aaH3auHto  KoHcrpyKuHi i

; r rp ; t yp6 r r .  g  ocHoBV HopNIaJ l . i 3auHr t  c l t c reM l t  rHnoB (noc ' re , lH ! {e  noHHMarc rc f l

KaK COBOKynHOCTb KoHKpeTHb lx  THnOB,  npH} leHeHr {e  KOTOpb lx  BO3NIO)KHO B Onpe-

Ae , leHHo l l r  A l {ana30He HanopoB)  f l o r ' I o }K€H2 HoNleHKnaTypa ,  pa3pa6oTaHHa l  
{ l i

nOBopOTHorlonacTHbtX (na,- I )  H paAr la. [bHo-oceBbix - (PO) 
rH' lpoTypoHH t ' ] : / '  ' ) ' '  l

H RB, ' I t l iOUIaf lCq OCHOBHbII t  MaTepHar- IOM npl l  HX BblOOpe'

Hoprvra, , rHaaUH; I ioHcrpyKuHf i  ocnosaHa Ha pa36HBKe o6opyAoBaHHfl  Ha y3j ' lb l

H rpynnbr,  A; ' r f l  KoTopbrx pa;pa6o'rauu oTpac! ' IeBbl€ HopMdiH. npHN{eHeHHe HopMa.t I l ' i

no3Bo , lqeT  ynpocTHTb npoeKTHpoBaHHe H yBenHquTb  r {HCr ' IO  OAHHaKOBbIX  KOHCTpyK-

uHf i  y3, ' roB H Aeraief i .
K , l acc "QHxaUuf l  ! ' 3 , ' t oB  H  rpynn  ruAporyp6*HHoro  o6opy . loeaHr {q  Bb lpa6ora 'nacu

B AnHre.rrbHof i  npaKrr iKe nport3BoAc;!  . i ' rpotyp6rru H; 
-  

f l ,U3'  OHa no3BoJ' i rer

onpeAe. teHHbrM o6pa3o l {  cocTaBLITb  Bc lO  KOHcTpyKTopcKy to  AoKyMeHTaUHtO '  fN r fpo -

ryp6Ht rHOe o66py , loBaHl te  o6b lqHo  pa3AeJ IR loT  Ha  ABe oc t toBHb le  qacT t l :  Co6cTBeHHo

rH, fpo ryp6HHHoe o6opy . toBaHne  l l  o6opy ,aoaa i t r l e  cHcre i \ {H  pe ry ' : l r t poBaH} I f i  '  Ko ropoe

3Aecb He pacci l laTplrBaeTcff  
o



O6opynoaanHe rn4poryp6HHu o6stcHo AenflT Ha y3Jlbt nocraBKn s roft ttoClr€-

AoBaTenbHocTH, s xorbport BeAercfl MoHTax(. B coorsercrBgg c 3THM Bblflo'r-lHflloT
'pa6or{r4r1 

npoeKT H H3roraBr'ruBSror o6opylonaHple. y3,'IbI nocraBKll, B cBolo oqepeAb'

AenffT Ha rpynrbt o6opy4oeaHI4s,, oHH flB.'IqIoTCfi yKpynHeHHbIMH c6opouHtttvtll
-yrn""". 

Ha'xax,qyCI raKylo rpynny HMelorcs c6opouHue qepreiKg H cneqflQHxa-

ifsn. B TaKHe rpynnbl MoryT BX9AHTb oTAeflF,HbIe' 6o.tee Mei'IKHe c6opouHnte H"'IH

cBaPHbre y3nbl.
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Puc. I.4. In,u,poarperar Bo;rxcxofi f3C Hrt. B. l'1. .r-IeHirHa (K - xoloHHa ynpaBneHnt{
perynflropa cKopocrH, fu|HU - MactonanopHas ycraHoBKa)

fpynnur o6opyAoBaHHfl L{ y3.ibl rocraBKlt f l , , ' l  n Po ryp6HH noKa3aHbl x,] f l  [Tj- i

Typ6HHb t  Ha  PHc .  I . 4 .
VseI I npeAcraB,,'IfI€T 3aKJaAHbte qacTH. Sror ,v-aen AenHTcq Ha rpynnbl: Ia -

o6aHuogxa Kogyc; orcacbrBarcureir rpy6u; 16 _ KaMepa pa6oqero KoJieca; Is -

cf lHpanbHafl KaMep a HJIH o6rt l i ioexa 
^cnHparrlHofi  

KaMep:u; Ie - cTaTop Typ6HHbl;

IA - o6ruqoer"- ' ; ; ;  ryp6'Hbr; 1e - o6.rHqoex' uaxr cepBoMoropoB; I tc -

cnycKHofi rpy6onpoBoA H3 cnHpa,' IbHofi  Kai l tepbl i  1s - 3aKnaAHbte rpy6onpoBoAbl '

Yse,,I  2 - pa6oqHe MexaHH3MbI ryp6HHbI. '  fpynnu 3TOro y3fia::  2a - pa6oqee

Korreco ryp66Hbr; 26 - HanpaBnfirorir i l l  annapar ryp6nHb{; 2o-saa ryp6HHbI;

2a - nanple,rnrc' I ' f t  noAuIKnHHK Typ6HH.';  2A 
,- 

cepBolv{oTopbl HanpaBJ'If  roulero

annapara; 2e - /nnot*u""" pa6ocero Ko"l€Ca (ronnxo lnx PO); 2crc - uIraHfH

pa.oqero Ko,reca i ; ; ; ; ; ; ;"" hi i  ;23 - MacnonpHeMHHK (ronrro a'rn f t I I) ;  2u -

Mac.rtf lHbre rpy6onpoBoAbr K cepBoMoTopaM HanpaBnflrcqero annap€Ta;2K - Macr' Ir-

Hue rpy6orpoBoAbt K cepBoMoroPy Pa6o{€l 'o Koj l€ca (ronbKo/fnq nI i) ' '  2 ' t  -  o6par-

l 0

Haf l  CBf i3b c HanpaBJl f l Iogl l lNl  annapaToM;2, t  -  O6parnan CB93b C pa6oquM KoJIeCoM

i"orro*o Anq t r I t ) t  2n -  H3MepHrer lbHble npH6opbI '

VseI 3 - ecnOMofaTe,,IbHble ycTpOfiCTBa. bH Aelllrcfl Ha.rpynil: ';." 3A - KJ'IIoq6

^ cneUgaJrbHbrr i  ,n. tpy"a"r ;  iO MoHra)KHble npHcrocc6JIeEHf l ,  Heo6Xo,1HMble

B npoqecce 3Kcnr ' Iyaraugu; 3s -  orpaiKAeHHq, nepHJIa H r€crHHIIb l '
- 

Vaan 1 o6opyAoBaHllfl rlocTdBr-Ifeics na cTpoHTer'IbcTBo npH Bo3BeAeHl{s 34arttfl

rHApo3,, reKTpocraHUHH. Ero fPYnntr  MoHTHpyror l t  no Nlepe coop,VxeHHq 3aMoHoJIH-

qrdBar.oT B [eToHe 3AaHHfl .  dor 6eroH Ha3blBarcT nepBHr{HbIM' TaK ycTaHaBJIHBaloT

o6r ' r6r . loBKg, cTaTop, cnt{pai tbHyn KaMepy, 3aKJaAHble Tpy6onpoBolu '  B nepBKqHoM

6eroHe O6ntqso ocraensrcr  i reaa6er6HHpoBaHHoe npoCTpaHcTBo (raX HaSslBaeMyto

uTpa6y),  B KoTopoe ycTaHaB,, ' IHBaIoT Kai \ lepy-pa6oqero KoJIeca'  qeHTpHpyloT ee'

nogJe  qe ro  3a . [HBa ]oT  BTOpHT{Hbm 6eroHot i . -Pa6oqHe ldexaHH3MbI ,  KaK npaBHJ ' Io '

\roHTHpytoT noCJe BO3BeAeHHq HU11aHe!'i qacTll 3AaHHfl' 3areu c'rye1yeT MoHTaX{

reHepaTupa h per] ' i f rTopHoi-o o6Opi ' . l ,oral l l1g,  KoTOpOe O6blqHo BKI lor{aIOT B r{eTBep-

tttuoli,i it;ffi:u":,[' 
orou..,,.uor. Hopr!{a;}r no\{eur,eHbl B pa6orax 152, 27 ' 29l'

Pasyepul  ierare, i  t i  \ '3 . loB, yKa3aLIHL, le B Hop\ la, '1f l I ,  f lB ' l t iK)TCf l  peKo\ leH! 'oBaHHbl l lu

r r  rpe6y roT  t s  oT 'Be IcTBeHi ib i x  C . i ,Vqa f iX  npOBep i i l l  paCqeTOI I '  B  xax ] ' ou  0 f l IV  OHl l

coorBercrByror Ho\{eH6. ' iarypHoMy THnopa3i l tepy.  Ec.rn rpe6yercf l  H3MeHHTb pa3'

- \ repbr leTa.nH, ro CJeA) 'eT npHMeHHTb pa3;\ iep i i3 CoCeLHeiO pt i ' la '  Hanplrrvrep'  ec; IH

;p;-  t ;  :  5 '  n,  HeKoropbre . {erarrH oKax(yrcq nepeHanpr i r<eHHblMH, r lx  c ' i ' IeAyer

npH l reHHrb  H3  pq la  6o , : rb i l e ro  . "nopurn , "p l .  eo= . loxeH o6par i ru f i  BapHaHT '  Hog- -

t ra, ' rH O6"{er . {aror  saqa,t lHl t f t  3Tan npOeKTHpoBaH}i f f .  Kof . la HeO6XOAH\1O 3aAaTb

ocHoBHbre  coorHoueHl {q  t t  pa3 } {epb{ .  Va ru "o tneH l le  c rpo ro  pe r ' l a r l eHTHpoBaHHb lx

pa3 \ {epoB cKoBaJo  6s t  ceo6o l ,V  TBopqeCTBa t l  He . locT t l r " Io  6 r t  Ue ; tH '  TaK KaK TpyJ 'Ho

npe lBr r . l eTb  Bce  Bo3 \ toxHb le  I .1 f l  np l i l , { eHeHt i f i  Bapr laHTb l  KOHCTpyKUt { i t '
'  

VH l r$ r rxaUt rq (  np r r - \ reHf le \ tb tX  T l l noDa3 \ lepoB r l l . l poTyp6HH HanpaBr ' IeHa  Ha  ) *Be-

. t l i qeHt {e  Cep t t i iHOCTi {  l iX  npOl l3Bo ICrBa .  Pea . r l uo  3TO BO3I I IO i l<HO'  eC; tH  T -v - .p6Hsu t

O. lHOro Tt t l topa3), tepa . ] .1q FIeCKO.IbKLTX f3C i l3roraB"I l tBarOT B ' IOcTaTOqHo 6Jl i3KHe

cpoKtr  nocTaBKlr .  Vee.-r 'ueHrre cepl t i i tF iocTl l  no3Bo. l f  eT y l leHbt l IHTb 3aTpaTbI '  oTHe-

ceHHbre  Ha  o ; IHy  r t ; ; ; ; t pa ;n , "  (  raK l t \ {  3a rpa ra } t  o rHoc f l r c f i  3a rpa rb l  Ha  Hcc te lo -

eaH l {q ,  paspaSbrxy  npoeKra  p t  rexHo ; lo r r l qecK} t r  npoUeccoB '  pu tp l9SrKy  H  H3ro -

roBlTeHHe np".noib6rreHHri .  I lpu yBeJHqeHrlH cePl{ f iHocr l {  } lo){Ho noBbtcnTb Kaqe-

crBo HccJle, loBaHHIi ,  6; '13fO,[apf l  npHMeHeHHIo 6o'ree coBepueHHblx Mero'u 'oB H OCHa-

cTKtr ,  noBblc l rTb KaqecTBo H cTeneHb MexaHH3aUl l l I  npoH3BoAcTBa l l  B pe3ylbTaTe

noAHqTb npoH3BOAl l re , IbHOCTb rpy ,na .

f lpnrreporrr  ToMy ;ro;(eT C, '1)XiHrb- l lp l IMeHeHHe cepl{H ua -41 oAHoTHnHo/r  ru 'XPo-

ryp6Hnsr sa Bonx'c*;; a3C rirr. B. I '1. ; ' leHrrHa II sir. XXII c' les'Ia K;ICC' Kou'a

ce6eCToHMOcTb noc , Ie lHe t i  r yp6HHr r  f i oHH3H,13cb  nO CpaBHeHHIO c  nepeo f i  npHMepHo

Ha 309 '0 .  B  CCCP npH cocTaB, ' I eHHH nepcneKT l lEHorO n ' l aHa  pa3Bt {THf l  rHApO3JqeK-

rpoc raHUHi i  6s r , , ra  npoBe f ,eHa  6o , ro ruan  pa6ora  no  1 'HHQHKaIHH r r l Lpo ryp6HHHoro

o6opy.{oBaHHfl ,  KoTopoe , 'O3Boi lHJo ycTaHoBi lTu,  q iO qHc, lo npH]{eHqeMblX THno-

pa3N{epoB Mo) I iHo  3HaqHTe i IbHo  coKpaTHTb '

s 1.4. cocrnonnue u pa3sumU.e zudpornypfiocrnpoeH.tlfl'

f lpoHaeoAcrso KpynHbrx rHAporyp6HH, Haqaroe Ha -p-v6ex ie  XI  X-X X BB' '

6ypHo pa3BHBaeTcq B nocIeAHHe AeiqrH. , 'e rus.  B Ta6i l '  l '2 - l '6  no l ten(eHbl  napa '

"t ip" 
nau6onee MoutHbtx H xapaKTepHblx rHApoTyp6HH Bcex npHlteHqel\ lblx B Kpyn-

HOM fHAporyp6oc rpoeHt l t l  cHcreM.

Han6o,rsu- lee pacnpocrpaHeHHe Hl{etor

HOBteHHOf i  t r t ou lnocTH OHH npeBocxoAtT  BCe

KOe npHMeHeHHe B  6yAy i [e r {  npH Hanopax

250 MBr H 6onee.

palrra,,'IbHO-OCeBHe ry^p6HHbI.' I-lo ycra-

ocra.lbHbte cHcreMbl. oHH HaftAyr luHpo-

or 60 no 500 l\t H eAHHHqHoI:I MoulHocrrt

t t
t t
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Bropoe Nrecro 3aHr.rNraror npHN{eHf leMbre B ycraHoBKax pycroBblX f3C ocesute

noBoporHo j ' I onac rHb te  rH IpoTyp6HHbI .  OHr t  6y , f r y  npH l leHqTbc f l  npH Hanopax  Ao

40-50 l t  H npH elr {Hr4qHoft  vrour,HocrH Ao 100 } lBr  14 6oJ' Iee.  LHaroHa;rbHble noBo-

porHo,tonacrHbre r ! 'p6HHbr,  nor) 'qHBtrr{e npH}reHeHHe B noc. leAHHe 20 J- ier ,  6y. Iyr

npHNleHf l rbc f l  np ,  H inopax  40 -150  l ' r .  OHH nepc reKrHBHb l  raKxe  B  KaqecrBe  o6pa-

T t r l rb rx  f l l , l poNIau l iH ,  Hcnoeb3ye ! {b l x  np l {  Hanopax  50 -150  n .

fop l i : oHraJbHbre  Kancy rbHbre  ryp6r rHbr  B_  noc rex ,HHe AecqrH, le rL I r  t x t i poKo

! t cno , tb3y ro rcq  Ha  HH3KoHanopHbrx  p ) ' cJ ' I oBb l .X  f3C u  npH" i iHBHo-oT . l l lBHb lX  3 , l eKTpo-

c raHr lH f l x  ( r cC) ,  r1e  oHr r  Ha i i xy r  Ia jTbHet iu ree  pa3Bur t te .  OHH f iBJ f l i o rc r  e . l l ' lHc rBeH-

Hot . i  c t r c reMo i i  oceBbrx  rop t r30Hrs ; ' t bH t r . x  r yp6 l rH ,  Koropa f l  l l cnoJb3 ,ve rc f l  B  KaqecrBe

06par l tN lb tx  r t t , 1 .po \ tau l l lH .

Oruocure . rbHo  I ra , roe  npn) reHeHr re  s  CCCP t { } re rcT  KoBtuoBb le  rHrpor , vp6 l ' iHb l ,

q ro  066 f l cH f le rc f l  CpdBHHTe;1bHo \ ta ,Tb tN I  q i i c " : l o \ l  l lX  nepcneKT l lBHbIX  ) "cTaHoBoK.
' I - ^ < -  I  O  I  A  ^ ^ ^ - . D a 6 r r r r  D  v ^ ^ r r ^ r ^ n r r u o . L - n \ r  r l a \ n q ' I K p  t I  l 2 t f ) T  R O i \ 1 O / i { H O C T b
. t d \ - / ! 1 .  l . : - l . V  l V V l q D l l w r l u r  ' ^ " f  " 4 " -

npoc" ' re - l r r rb  ocHoBHbre  reH. leHULr r i  B  pa3Bnrun  coBpe \ teHHbt . \  r i l . l po r . vp0 l lH :  ncBb t l i l e -

11 i ,a  * .  n .  -1 .  r r  Ss lc rpo . ro :Hocrn ,  npoJBL tx (eHHe SoJee  6b lc rpo . \o - lHb lK  c l ' r c re \ t  B  06 . lacTb

no tsb r  u leHr ib l . \  I {anopoB,  \ 'Be . :1  t t qeHI Ie  pa3 \ tepoB l l  I ' i oLL I .HOCTI i .
r r ^ ^ - -  n ^ ^ ; i a A ' . r / r r D . o r ' . r  a  n r l r - - I A - l i J I I p  : l p r - t i - f i l . 1 e T l l f i .
i l U b b i L l l C f l l L c  r ! '  l l .  . - j ' .  r \ U P \ J L L I V  r r P U L ' t r a r r u o ! r ! / r

Har r6o . rb l x t {e  3HaqeHt t f f  K .  n .  f , . ,  . l oc r l l rH } 'Tb te  B  noc" le - lH l (e  Io ; Ib t ,  B  I i eKoropb l ' \

T lnaX pa l r ra . tbHO-OCeBbtx  r vp6 t * r  H  HeCKO. lbKo  - \ iCT i . i - ra iO i i i i i . \  i r i i  nOBOpoTI tO ' l on3CT-

Hb l . \ , 6 " l t l 3K l l  I i  nDe- l ,e - ' l bHo  Bo3 \ to ) *<Hbt l l . 3a .1 .aqe i i  coeper teH i {o [o  r l l ' l po r \ -p6oc rpoe-

H t r q  q B J f e r c f l  J , o c r t i x e H l e  \ r a K C t { } t a , t b , H b t . \ . 3 H a q e H l l i i  B o  B C e - \  n p t l \ { e H f l e } t b l K  c i t c r e -

t l a . \  ! {  T } l n a . \  T ! ' p 6 t l H
C, le . rasn i - , re  BbrBo . lb r  06  ) ' \ reHbu leHr r r r  pa3 \ {epoB t t  ! - . f e " - l bHo i l  \ l accb l  c  poc ro \ t

6u rc rpo ro :Hocr t t  t r  HanopoB \opo tuo  no j lTBep)+ . - l . a ro rc f l .  np l l qe \ t  B  pa3B i i r l l t t  6s tc rpo -

\o - lHoc rn  o reqec rBeHHoe r t r - l po r ) ' p6oc rpoeHI re  I l l t ee r  ++a t t6o . rsu l t t e  - Ioc r l l ; 'KeHt l t {

r r a 6 " r  I  l - f  5 )
P o c r  r c r a F { o B . t e H H o i i  t r o u { H o c r n  f l B . r r { e r c f l  x a p a t i r e p H o i i  T e H l e H i t l l e i l  c o B p e \ t e H -

H s r r  f 3 X l .  H a p n : r ' c  3 T t r \ r  H a 6 . t r c ^ t a e r c r r  p o c r  e i . r i H t { r - { H b l \  } l o l u H o c r e i i  a r p e i - a r o e '



fnaea II

K O HC TP YK II H H T H,A.POT YPE HH H HX YCTAHOBK H

A II I  Oroatre RcnmuKaJtbHble u nOsopOtnH.OlLOnACfnHbce
y  , t . t .  - - f  - - - - - ' ,

zudpornyp6uuot u ux YcffIaHoBKu

Oceer ie rHtrpory 'p6Hirg I icnoJb3yloTcf i  sPl  Hl I3KHx Hanopa-X, rAe ocHoBHbl l l l

Tpe5ys115y11 xaqeCtsnt t  f lB iqeTcg BblcoKan 6rtcrpoXoAHocTb'  HcropuuecXu oHl{

"b "n "ao  
KaK 6ur  3aBepueHHeM B pa3BL l rHH 6n tcTpoxoAHb lx  THnoB paAHaJbHo-

r r r n 6 r l u
\ J L ( : D D T A  r  J  P v . r r r .

B lg l2 r .  qe[rcKHM npoQeccopoM B. Kanaaxol t  6u; to 3anareHroBaHo oceBoe

pa6oqee Kor ' t€CO C paAl laJbHo pacnOnOXeHHbiN(H . l9nacTf lM6 I .1 C Hapyx{HbIM o6OAoNt '

oKa3aBueecfi peKo'p-,frbiM no bor.rpo*o4HocTn- V Hero ft, : 1000 o6htrH n Qi :

:  2,0 Nr3/c,  TorA" "* l* l  a"uol , r  6srctpoxoAublx paAHaJbHo-oceBbIX Ko. ' Iec Qi  coctaa-

, ' r f l r ' ro 1,5 iu i t /c .  O:saxo ero pa6ovaf l  xapaKTepHcrHKa HMe' la THnHr{Hyto A' : Iq npo-

nui i .pno,x ryp6HH y3Kylo 3oHy BbtcoKHX 3HaqeHHIl  K.  n '  .q '  f lpo4onxaf l  pa6ory

HaI 3Tt iMH Ko, leca\ fH,  Kun"u" o6HapyXl i r l ,  t {To onTni ! {yr l  K '  n '  A '  Ha npOnen"IepHblX

pa6or{HX XapaKTept{cTHKax c\ leqaeTcf l  no pacXOIal t I  npH H3MeHeHHH yr ' [a ycTaHOBKH

ironacreir  p i6oveio Kovt€c?,  l ' i  y  Hefc Bo3Hl lKJa HAef l  co3laHHfl  noBopor*oJiof lacr-

Ho f t  r yp6 r iH t r  ( c r . r .  p l r c .  I . l ,  a ) ,  y  Koropo i l  o6o f  o rcy rc rByer  L i  ; ' ' o i l ?c rH  noBopaq l i -

BarcTCf B COOTBeTCTBHTT c oTKpbiTl I f iMH HanpxBr ' I f i toulefo annapaTa no KoM6HHaTgp-

HOH 3aBHc l r l rocTr { .  Ta rcaq  Typ6HHa H} t  6b lna  pa3pa6oTaHa H 3anaTeHTOBaHa B  19 i6  r '

Ocenas noBopoTHo, loI lsCTHaf i  rHApoTyp6HHa, o6'1alaq BL{coKoft  6ucrpoxoAHocTblo '

B To x ie Bpel t f l  HMeeT noxoryto pa6oqyro XapaKrepHcTHKy H BblcoKHe cpeAHeB3Be-

rxeHHbre 3HaqeHri f  K.  n.  . { .  orxprt rue KoM6HHaTOpirof i  3aBHCHMOCTH t4 CTaBUIee

Bo3Mo1xHbt l t  npHMeHeHHe pa5Oueio Ko., ' Ieca C nOBopOTHbIMH r ' loI IsCTfMlt  f iBr ' InFOTCfl

KpynHe i i l u r I l lH , r ,oc rH)KeHHf iMH rH Ipo ryp6oc rpoeHHf i  B  XX B '
' 'B  

KpynHoM fHJporyp6oc rpoeHHH npore , l f l €pHb le  Typ6HHbI  npHMeHqor  cpaBHH-

Te.nbHO peAKO, , IHLUb B yCTaHOBKaX, O6OpyfoBaHHuIX 6O"IbUIHM qnC.r IOM arpefaTOB

c Ma, ' rb i r ;H Kone6aHptf iMH Hanopa, i 'Le HX Mo)KHo tr . [HTeJIbHo HcnoJIb3oBarb np-H Y9uI-

Hocr * ,  6 , rH3Kof t  K  on rHrv raJ rbHof i .  C roHn locTb  nponennepHbtx  r yp6HH Ha  25 -3090

i l teHbrrre cToHMoCTH nOBOpOTHOIOn&CTHbIX, HO npH nepeMeHHbIX Harpy3Kax noTepn

OT HeAoBbIpa6oTKH 3IeKTpo3HeprHH B HHX He oKynapTcg cHH1xeHHeM KannTaf lbHblK

3aTpaT, nogTOMy HX npHMeHeHHe cTaHOBHTcf l  HeBb[roAHbIM" KpoMe TOro'  npH qacTnq-

Hblx Hafpy3Kax oHH pa6oraloT HecnoKoftHo'

Oco6exHocrH noBopoTHononacTHblx Typ6HH OTMeqeHbITB npeAblAylqeft qacTH

*Vp.u-fgg,  49l . -Cxeua nporocHoft  qacrg aHaJIor 'q 'a nporot lHof t  cacr '  npof lenneP-

Hu .x  r yp6Hn (cu .  pn . .  I . i ,  a ) . f l pn  Hanopax  Io  30 -40  M B  t {Hx  npHMeHRIo r  nony -

o.*pr , r l ,a 6erouHue cnnpanbHbl.e KaMepb,I_g JaBpoBblMI{  
ceqeH} ' InMH H HanpaBnq-

p u H f t  a n n a p a r  
" " . o t o ; ' b o :  

( O , l S + - 0 , 4 5 )  D y ,  a  n p n  H a n o p a x  c B b l l x e  4 0  t v t  -

KaK npaBtL-Io,  MeTai I IHqecKHe cnHpanbHble KaMepbI noJIHOfO oxBaTa c KpyrnblMH

ceqeHHf l i l rH  H  HanpaBnf f IoqHf r  annapaT Bb lcoToH 0o  :  (0 ,3+ -0 ,35 )  Dr '  Pa l r tanbHb l f t

nanpaeanrcuIHft  annapar pacno,TaraeTcq BoKpyr KaMepbI pa6oqero Kof leca'  Ha

BXOAe B KOTOpyto npoHcxoAHT nOBOpOT H 3aKpyrKa noroKa' ,  nocrynarculeno Ha rona-

crH pa6oqero KO./'IeCa.

l 8

Eo,r luoe Bi l l i rHHe Ha rHApoAHHaMHqecKHe KaqecrBa ryp6HHbI i l  ee 6ucrpoxoA-

Hocrb oxa3brBaer qHcJo JIo[acreI ; I  z ,  Hx orHocuTer ' rbuaf i  uHpHHa Incl lw.  (orHoueHue

A, 'urHbr nepuQeprr f iHor l  rporvrKH ;ronacrr  lncK r . [ary Ha nepHQepHtt  /* . )  H orHoueHHe

AuaMerpa Kopnyca d*oo (crynuubr)  K AHaMerpy pa6ouero KoJ' Ieca Dr,  xoropoe Ha3bI-

Banr BTydtor{Hbl ! {  orHouleHueM (Br :  d*or lDr.  B xopnyce co cQepHr{ecKHM nof icoM,

HMetotqr-rM gan60;rruree npHMeHeHHe, r.xe Hatr6o,rlbtrl i lM pa3NrepoI\1 flBiif leTCff AHaMerp

cQepbr d.6,  BT| , ' roqnbrr l  xosQQuuneHT onpeAe, ' rqercf l  KaK no qu, ' lHHApy(u,  :  dunlD r ,
TaK H nO CQepe r( .o :  dr6lD, .  l lpH yBe!, rnqeHr*1 z vt  In. l l - ,  yMeHbuaercf i  KaBHTa-

uHoHHbrr l  xoe@HudeHr ryb6HHbr oryp H HecKoJbKo cHHlKaercf l  K.  n.  ,1.  (na-3a yBe-

r ' rHrreHHs o6reraevofi  rroBepxHocrH).
f ipu noesrureHHH Hanopa o.yp )-Be,iurruBaercq. CreAoBare"rlbHo" t lTo6bl yAoBJe-

TBOptrrb ycroBlrr.o ou., )- Kooryp npr.r 3aAaHuu.x l / ,  H Ko, npHxoAHTcfi yBe"' IHqH-
BaTb Z 17 l"ct [ . , i .  lHa\teTp KOpnyCa npH npH- --:-\  z--:---r
), !eHeHIir{ 6c.:su:ero (r ic.Ta ronacreir ' , ' t j ; ; . . ; i" ;  f- \ .  r  .2" '- i* |

l l  \ Y \ .  i  / / r  l ; l " l
HHI I  Harpy3oK raK)Ke rpHxoAnrcq ) 'Be, tHerr -  |  I  I  t r \ \ \  

' ,  
l i /  i  I  l - "1

Ba rb .  3To  npuBo . t r r r  K  vBe i ruqeHHr ,o  ro ru ruHbr  U /  \ l ) _ / . ; ,  i l l  U  I

Barb z  A I ,c l l . r .  l luar rerp Kopnyca npH npH- -  
T l 1 - - - . \

L- lJ  '  r l+ - -> i  l

"ronacreri  H Jp)' i - i rx 3. lelteHToB, Ko"leca, a c" ' ie- ,  ;  i -- , .=l l  t  i
a n  r . f r r r  r r n  r '  . 1 1 6 . \ i , 5 u r r r n  n ^ T n  L ' "  r r , B e " l l i q e l l l i l c  I  t  ,  /  \  \
A v u q r L r r u l l v r  r \  l i v L i r u r r l r r v  r r v r v r \ q t  ,  I  ;  /  , ' - . 9 , 4 .  .  IcKopocrir u KaBlirauHoHHofo xoeQQHuueHra, tI- 

-IttsT-" 
LA ) . I'vreFibii jeHii io K. n. r. i. i  npHBereHHoro pacxoAa. i j  i  i i i \ \*#fi i i- \f l o s r o r r v  o 6 e c n e q e H u e  H a u r { e H b r r r r x  3 H a q e -  t l  i \ i ' i . \ , / l l i  \

Hl{Li .KBr nr'rH "(.6 sB,tflercr o-lHoii rr3 ocHoBHbr.K l--Tlf\y y'] | \r e n r e s q u l i  B K o s c r p v r r p o B a H u r {  n o B o p o r H o J ' r o -  /  i l \  |  , 1 i l  \
nacrHbrx  rvp6r r r i .  B 'CCCP no. ryqeHbr  Har r l ieHb-  I  1  l r \ r - - l  I l  I  \
u r te  3HaqeHl rq  Br \ ' . roqHofo  orHoueHrrn  ( * r .  /  i  l i+# t ]  I  |  

\
ra6"t .  1.2).  '  t t '4 ' i l

Karrepa pa6oqero Ko;' I€cr cnoco6crB)'er ' :-TFr

Qoprr t rposarn i io  noroKa B 30He Ko. : teca.  oHa puc.  I I . l .  C. reva npcr . l r u P . \ l l I l , , u I ' e r l n n - . ,  r i u r u r \ d  n  . J u n c  ^ u , l c L d .  u t l d  P f t C .  I I . l .  C . f e V a  n p O T O q H O f O  T p a K T a  n O -

3aKaHqt tBaerc f l  rop . - i cB t tHo i i  ga  B l (o . l e  B  Ko-  BoporHoronac rHbr \  pa6ounx  Ko f lec  pa3 '

HHqecK.VTO qacTb OrCaCHeaIOUeLi rp 1'6sr. B lnqsoft 6uctpoxo;l,Hocrn

CCCP l ra l rerp i -op. roBr{Hbr  npLIHf l r  o ; t r rHaKo-
BbtNl . fJf l  BCe.\ rrrnog nI Ko.lec, ero onrH\{a. ' tbHoe 3HaqeHHe D roo : 0,973D l"
Kax noKa3a.r r r  ucc. le . toBaHrr f l ,  yBe" lHqeHH€ Drop npr iBor lHT K HeKordpol ty  cHHiKe-
HHlo q ,  a  y l teHbueHire  -  K Bo3pacraHrno o. , , .  HeKoropbre pa3l lepb l  nporoquoro
TpaKTa,  peKorreH. l ) :e \ rbre HoM€HKr ' rsrvpor i ,  no i l iau"r ,  Ha pHc. ' l l . l ,  a  vx  3HaqeHHf i
. t a H b r  e  r a 6 ; .  I L l .

B oceeHx rnlpor! 'p6HHax to.rf l  BoccraHaB,rlreaenotl  3a paSoqHM Koi-Iecoi l{  3Hep-
rl(H cocraBJ'rf ler or l0 - lo 459'6 u aospacraer no \{epe yBeJnqeHHt 6btcrpoxoAHocrl l ,
no3Tolry B Hlt. \  Heo6.ro. lHlro npHrreuflTb orcacbrBapqlre rpy6bl, o6ecnel{HBarcuHe
rocraroqHo cnoKor-iH,y-io pa6or,v lr  HMerculne r(o3QQHuHeHT BoccraHoBneHHq 1,o, )-
>- 0,75, r{To coorBercrByer Bbicore l lo.,  )- 2,3Dr. I- lptrrreHeuHe orcacuBarcui l lK
Tpy6 c NreHbueli  earcoroft ho. ,  ee4er K norepqM K. n. I .  ( lo 2% a rpy6ax c he.1 -(
-< 2,0Dr. VeelH.reHHe fto. r BeJ,er rc Heo6xoAHMocrH 6oasruero 3arn!6.r-I€HHfi no.no-
uBbr QyHAaMeHra (crr.  pHc. I .3), yee,rHqeHHro o6telra BbreMKx rpyHTa H3 Kor,, ' IoBaHa
H croHMocrn crpoHTeJrbHbrx pa6or. I- lo grof i  npnqnHe rJry6HHa H3orHyrbtx orcacbl-
Baroqux rpy6 orpaHHqHBaercfi  2,6Dr; npsMbre KoHH'{ecKHe rpy6bl B noBoporHo-
,qonacrHbix rvp6uuax He nDHrvreHfl iorcf l .

l lporouHtrr i  tpaxr noBoporHo.rtoirscrHofi  ryp6HHur npoeKrl lpylor reoMerpHr{ecKH
noAo6HbrM TpaKTy rworer'ruHorl ryp6rHrr 3Tofo rnna. K yHnaepca,rsnoft xapaKTepH-
cTr{Ke npHnararor c.\evar!{qHufi qepre)K, Ha Koroporvr yKa3bIBaCIT pa3Mepbl 3.[eMeH-
ToB nporoqHbrx qacrei i  r{cnbrraHHoft vore,rH. 3rH pa3Mepbr, nepecqnTaHHbte B orHo-
ueHnn DLryp lDN,  cxyt f ia r  HcxoAHbrMH npH npoeKTHpoBaHHrr  ryp6nHsr .  YcraHoexl l
noBoporHoJronacrHblx  ryp6nn npt {  Hanopax Ao 40 u npHMeHrror  ̂ [ ; ' I r  pycJ ' ' IoBblx
f3C .  Taxas  yc raHoBKa  noKa3aHa  Ha  pnc .  11 .2 .

I 9



B ycrauonxe HcnoJ'Ib3yeTcff -COBMeuIeHHOe 
3AaHHe pyCloAoft f3C' B KoToporv-t

rvtell(Ay cnnpa.rlbHo,", *u*apaiv{H 8 u orCaCulBal'oulltMlt Tpy6aMH '12 paalteuteHbi BoAo-

C6pOCul ie KdH3, ' IbI  14,  Aa;6;1\ l ie BO3MOXHOCTb npOnyCTHTb 3HaqHTe/ ' IbHble naBoAKO-

Bbre pacxoAbt t {  y l {eHbII iHTb A! ' IHHy B6A6CJHBa nJIoTHHbI '  Ha el tcTyr1api l {Hx nepeA

SAaUHelr  f3C OnrqxaX 24 yCTaHoB, ' IeHa 3a6pa, ' IbHaq 6a"IKa 2, ,ga4epxuBarcqaf f  nr ' Ia-

Ba16111He Ter. . ra H nr, IaBHo HanpaB,r lq iou{arI  noToK K Typ6HHe. Ha ergx }Ke 6blr {KaX Bbt-

no,lHeHbr na3 4 Ar'In copovAeplKHBarourHX peuet"-' 
:1t frffi,:u#ff;"J:l::l?Hffitf

Ta6 ' tuua [  [  . l

Pasuepu aJ teMeHToB nporoqnHx ' {ac- re f i .

noBoporHononacrHHx ryp6xH (pxc '  I l '  I  )

o-+ ;c  I  o , ; ; . 1  l o , : s  l o , ro  l o ,3 r  l o ,

o,3i I  0,32 | o,:+ |  0,35 I 0,360

TaKHM O6pa3oN1,  nepeKpb lTb  no -

T O K  H  O C T a H O B H T b  r y p 6 H H y ;  n a 3 7

A",r f l  ycraHOBKH UaHAOpOB' Ony-

cKalotuHxcs B HenoABHX(HyIO BO-

l r , ! .  TaKHe xe  ruaHnoDHb le  na3b l  /3

Hrvrerorcfl Ha BbtxoAe H3 OTCacbI-

Barcqefi rPY6br. l ia3u A,'If i UIH-

ToB I5,  nepeKPblBarct l l l {x  Bo.4o-

c6pocus te  Ka  Ha '1b l .  Bb lno ' lHeHb l  Ha

BbrxoAe  I t3  KaHaJoB.  B  coBPe-

l leHHbrx p,vc;oBblx f3c s Y. l , ' tH-
HeHHbrX 6H,{rcax 24 npelycN{arpH-

BaroT cKBO3Hble o ' IBepcrHR' oo6e-

. lHHsloul l le  BOJ,HOe npocrpaHcrBo

IrelKJ,y peueTKai l tn l r  rypSl tHal tH'

3 ro  noseo , tqe r  BoAe  nPK 3acoPe-

H i { ! l  o r - l eJbHb lx  peueroK nepere -

Karb  oT  r .u -p5 r rHsr  K  TVp6 ! tHe  l t

co3 rae r  o - l l lHaKoBbt i i  u t lH t l \ l a "1b -

Hs t i i  nepe i l a -1 .  vpoaHe i i  (no rep t t

- !

fIJ IO

n"130

, )  r5 |  o.3o I  o rs I  0,33 I  u,338

H a n o p a )  H a  P e u e r K a x .
Uflrrui B cJ,vqae ueo6xoAlnto-

crH onycKatoT B reKyu{,vro Bj)Ay

I rocroBbr \ rH KpaHal tH I  w 16.  E ln
nepeKpblTl l f l  Cnl lpa. ' IbHblx Kal!{ep

npeAyc l l oTpeH OAHH KOiUn ieKT U IHTOB Ha  n f lTb  a rpe taToB;  ' l i ' I q  yCTaHOBKI i  TaKOfO

^o* ,n ' . t a * ra ' rpe6yercq  0 ,5 - l  ' { .  3a  3ToT cpoK npH aBapHf tuou  cocTo f lHH l {  cHcTeNtb t

pe ryJ t rpoBaHr . rq  a rpe raT  l t o l6eT  1gCTHrHyTb  pa3roHHof i  qac ' ro ru  Bpau{eH i tq '  no3To lv {y

.1,1n 3au{gTbt oT pa3roHa B cncTe} le ynpaB.IeHHn ryp6rrHoft  .qo ' rxul t  6ntrs npe-

I) 'cuoTpeHbI Ci le(Ha, ' IbHsre ycrpof tcTBa. f lpral teHeuHe TaKl{X UIHToB no3Bo"lqeT 3Ha-

qHre, lbHo y l teHbrt lHrb cTor{} locrb rHApocoopyx(eHHfi  f3C'  Lo 1950-x ro ' { 'oB ct{H-

TaJocb o6qsare, luHbl \ (  . f , ,1R 3auIHTbI or  pa3roHa npHMeHflTb 6blcrponaralourHe ulH-

Tbt,  KOTOpbre noABe1gtrBa, lH Ha.I ,  Kax(Abl lv l  npoJleTo1{ H aBTo\taTHqecKt{  C6pacstea;rn

B TeKyUIyto BoIy.  OAHaro Hx BbtcoKas cToHMoCTb, HeAocTaToqHbte 6stcrpolef icTBHe

" ""1.* i rocrb 
(r" .nt  Mecro 3aBHcaHHs)--nocrryxHn6 npgqgHoft  oTKa3a or HHX'

B 'ya ru "oe rL ,  noxa3aHHo l i  Ha  pHc .  
' [ 1 .2 ,  

npnueHend  l l o i l ] oTKpb l raq  6e roHHaq

CnHpanbHaq KaMepa 1 C raepOBbiNf6 CeqeHHtpt6,  OTHOCHTe.TIbHO ManOft  t t IHpHHbI '

qro no3BoJIHJ, Io ay ' r t to 6nox i rperara H TaKHr{ nyreM yl \ {eHb[IHTb AJ' IHHy 3AaHHff

f3C- ! , i r f i  Toro qTodbt AOBeCTH .4o MHHHI\ ty\ la uHpHHy KaMepU H pa3MecTHTb K?Har ' Ibt

B  3AaHHl t  f 3C ,  1 l fo . , r  oxBdra  cnHpa . [bHo f t  KaMep; l  npHHqr  Q  :  135o ,  q ro ,  KaK noKa-

3a , ' rp t , I a , r sHe i rUrue  HCC; ' I€AOB3HHf l ,  npKBOAHT K  HeKOTOpOl l y  IB€ i1H9€HHIO noTepb

np[{  nonHOit  NroulHocTtt .  Orcacst tuoufu" 
' rpy6,u.  r , ry6l tHoi t  ho. ,  :  2, '3D I  o6,nuUo-

BsHa r ' r l rcroBor i  cra. : rb io B KoHHqecKoi{  qacrn 1l ;  s .ee Bblxo, lHol ! {  AHQQy3ope ycra-

HOBieHbl  noAAeplKl13216U{t{€ CBOA 6blqKvt  26'

KoHcrpyxLrH f l  a rpe r -a ra  TLrnHqHa Ar ' r f l  r v {o r r lHbrx  o reqec rBeHHb l . \  f 3C '  ( c r r '  p r r c '  t  ' 4 ) '

I - lnra arpeiara 20 pacnoi to)KeHa noA reHeparopolv l  '19 r t  onnpaercf f  Ha KpblLxKy

20

n.l+0 0,3;5 |
0 .3 ;5  I

I

i o , r s o i
i  0,+00 |

Typ6HHbr 2l.Crarop 5 cnnasrBaeT MeXaHH3N{br Typ6HHbI H CI})KHT OnOpOr' i  IJ ' I f l  Bepx-

Heft qacrh u.p.rui,  u 6eroHa 3laHtn Pa.qni;rrusrir HanpaBJlf l lourHii  annapar 6

Bbrcoroft b r,  :  0,4D I BKJnqaer 32 ;ronxarKlr H o6brqsstft  rvtexaHH3N[ noBopora c pblqa-

raMH, CepbraivlH H pefy,r lHpyloulHivr KO!rIb(oM, npHBOAHMbilvI B ABH)KeHHe ABylvlf

t8 /7

17.9

- n
_ +

t5

6 - 6
2J

zs----*1_

Pxc. I I .2.3:anne Bo,rxcxoir f3c ny. B. I , i .  j ]eHnHa c rHApoarperaraMH

cepBoMoropaMH 25,yc'ranoBJreHHbiMrr B HHLrax uaxrbt ryp6tiHbI 23.Pa6o"I 'ee Koneco 9

c llecrbro JronacrflMH pdcrroro]KeHo B KaMepe l0 vt wueer rtrnHqHbrfi ecrpoeuHstii

B  KOpnyc MexaHH3M noBopora.
PlrynnropHoe o6opyAoeaHHe BKr'Iroea0r r lracJ'IoHanopHyto ycraHoBKy I7 n

Ko,'roHKy ynpaB,reHHs c xo116r.rHaropoirr 22, pacnoJ'Io;*(eHHble B reHeparopHoM 33r-Ie '

O6c"tryxHeaercq a rperaT l \ IocroBbtN{ KpaHoN{ I8 .
H l  pnc.  I I .3  noxasaH pa3pe3 3AaHHq r . raxrHono r r {na npHn.r IorHHHof t  Burrp t l -

cxoir f3C (clr.  ra6;r.  I .2), xoropaq ocHauleHa Ti lxoxoAHbtl l lH noBoporHo,' IonacrHbti \ I l t
ryp6HHal l r .  VcraHosxa HMeer  p f iJ ,  xapaKrepHbtK oco6eHHocrer ' i .  Anperarb l  pacno-

"[oxeHbt B fJ.Iy60Kopt Kor;-roBSHe (uJaxre) 1, uro Bbt3BaHo 6oi ' tutt l l t i l t  331'; ' I ]6r-I€HHeNt,

2 t

J
/.
5

",
6
I

i0
i1

22
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24



AocrnrarcqHM 12-30 lr, l.i y.u,o6ilo B cypoBoM Ki'u.IMare Cu6*tpw. lloAsol BoAbI ocy-

ulecrBnflercq Mera.irJ'lr{qecKnM rpy6onponoAoru J, B KoHqe Koroporo }crsHoBJ€H
Agcroesrfi 3arBop 2, ynpan,rrerunfi xaqarcrIlHMcfi cepBoNtoropoM 4. CnupanbHafi

KaMepa 6 MeraJrJruqecKaff c KpyrnbrMH ceqeHHsMH. fny6orar orcacblBaoulafi

rpy6i 5 (h,r. .  :  5,0D1) c yaxurur n, 'raBHo oqepr{eHnblM KoJIeHoM_ (/ '*on_: 1,8D1),

npunoAHflrbrM Ha 30" yixnv l-r A,raHHrrM A.HQQy3opoM (/olo :  l0,0Dr). f lpnl 'reneHHe

rixoft rpy6rr no3BoJrffeT BnHcbtBaTlcn (no ocn 3AaHHr) e.. tvtnHnMalrlbHble pa3MepbD

1 $ . r n 1 : 1

- - f
b l

\o-l 
-

u t

- _ t

H.5. nox

i

{.a,00

6loxa.  B yctanOBKe Hcngr ' Ib3oB&H reHep^aTop-7 noAeecHOro THna c  nqro i i  9 '  pacno-

,tO)KeHHofi 
"U 

aro nepXHeft KpecToBHHe'8' O6c;ry)KHBaeTCfl arperaT MoCToBbll \ l  Kpa-

Hou  /0 .
KoHCrpyxUHs BepTHKaJIbHbIX-oceBbl1 nOBOpoTHoJ'IonacTHbIX ryp6nH CyUIecTBeHHo

3aBHSHT or  6src tpo io lno. t r .  Ha puc.  I I '4  noxaaaHa 6ucTpoxolHan DeKopAHaf l

no pa3N{epaM (Dr :  10,3 }t) noBoporHoxoracr*a;^-typ6;;t  Capatoetxo*'  I-3C

ii"n,. 
t;A:" 

i. il. '-g . 
"eft 

np nivreHeHa nonyorKp biraq cn up a.niHa r KaMepa_ 42 c n'rocxn rt

nO.rIOM, qTO nO3BOJIHJ'IO pa3MeCTHTb nOA Hefi gOAOC6pOCHUe KaH3r'Ibl H B TO )Ke BpeMfi

npHH'ITb y.o, ' I  o*u, 'u-q'J i?9" Hs cnHpa,rrHoft xavrepbl BoAa, oMbIBaff cTaTopHble

KoJroHHbt 34, nocl lnra" *^-S2 rpexonopHble HanpaBnflIolque JIonarKH 33' eucora

nepa Koropblx b o 
-- '0,45D r

BepxHee Ko,' Ib;,o 7 ctaropa oAHoBpeN{eHHo^flBJIf iercff  KoJ'IbqoM HanpaBnfiPulero

annapaTa. B nelt ICTaHOBTT€.HbI nonuHnHHKH J6 i lonSTOK' B KoTopHX pacno'f lararoTcff

BTynKlr AByx onop BepXHefi qanSbI, Bblno, ' lHeHHbie H3 ApeBnnacTH.Ka ( 'nnrHoQoln)

H pa6orarolqHe Ha BOATTHOI1 CNIa3Ke. TarHe x(e onopbl HH)KHeft qansbl ycTaHOBJIeHbr

B HHX(HeM Konbr{e /5, conpnra1gul;N4cfl .  *u*"pod 20 pa6ouero Ko"Ieca' KoaoHHur

, 9

Puc. II.3. 3.{aHne Blr.rnficxoft f3C c rn.npoarperaraMn

L 6 ?

i\

l

23
I

62
J

t2

t

26

2J

71

JO

%
/t/t

Puc. I I .4.  fnapoarperar Caparoecrof t  f3C

23



ry

F
cTaTopa KpenfTcfl  K BepxHervry Kor' Ibrly 6olravu; o^HH ycTaHoB,/ ' IeHbl CBOHNILI nf lT-

Kalt '  HA K;-rHHbflx 3l n'6yuairu."rnui,* 6onralvtu 32 aaxpen;leHbl n 6erose. A'rs

-VMeHb[IeHHf npoTeqeK " [OnaTKH B 3aKpblTOlvl  I lOr ' Io)KeHHh ] ILIOTHftOT pe3HHOBbIr / IH

runyp^ t "  14 ,  i a tOxeHHb iN IH  B  HX BepT l tKa 'bHb le  [a3b l '  a  TaK]Ke  UHypaMH'  3a to -

)KeHHbt\ , tH B na3bt KoJTeL( 7 w 15 no oKpy)(HocTH psCnor- iOlKeHxq TopqOB nepa

CraUUoHapHblI {H AeTaJs}, tH HanpaBf l f i to11lerg anf lapaTa fBI f loTCf i :  KpbILxKa 9

Typ6ptHbt,  ee npKCTaBKa 27,  OnOpa nf iTbl .  HuXsee l l  BepxHee KO"IbUa Bbi f lOr ' IgeHbt

cBapHbtMH t13 CeTMeHTOB, COe,I ,HHeHHbix r lo cTblKal{  6o;rravn.  f lqra /  arperar a

pacnorolKeHa Ha onope 43,  KoTopaff  nepeAaeT oceByro cLL; Iy poTopa Ha Kpbt lxKy

ryp6uHu.  3 ra  xosc rpyKuHf i  no3Bo ! ' r seT  3Har {HTe" lbHo  y } leHb l r l l i Tb  r \ l acc }  a fpe fa ra .

MeXaHHsi\ f  noBopoTa , lonaToK HanpaBJqrculero annapaTa BK' i l toqaeT pbr larw 37

c  HaKJaAKa l tH  J .  Cpe3Hb le  npeAoXpaHI ' lTe , ibHb le  i l a " Ib l l b l  39 ,  cep :c .L I  4  H  pe ry f lHpy -

igu{ee Ko,, ibUo 28 co scrpoeHHbr. \ th B f ie i -o Koi inaKTi ib i i i l l  TopoBbl l ' {H cepBo} ' ' loTopa\tH t -

Ba, l  afpefaTa cocTor. lT t {3 BaJa I  I  ryp6u]ubl  t l  Ba, la 6 reHeparopa, He[OCpe' l l -

c rBeHHo np ! rcoeJ . t iHeHHbrx  K  Kopn) ' cv  t7 'pa6oue fo  Ko . leca  I I  C rynHue  44  po topa  45

r e H e p a T O p a ,  r r  r r \ { e e T  3 H a q r r T e . r b H } ' i o . 1 , . l l { H \ ' ( 1 2 . 5  r r ) ,  u r o  B b l 3 B a H O  B b l c o K l l l l  p a c n o -

. - tod \eHt ie \ t  cn r r i l a . tbHo i i  Ka . \ i e i l b i  .  Ba" r  t so i i l o . - i  He  i i  roF iKoc rc i i i i i , i ' . ' i ,  c  o rDepcr i l e ] ' l  '

o rHo lueH l le  . f i l a \ l e rpa  KOrOpo to  K  J , t l a l l e rpy  Ba la  coc raB" l f l eT  (o . |  -  d ' " -d "  :

: 0 ,85 .  H t t iKHt t i i  Q . raueU Ba , ' l a  C . ' l ! ' iK t {T  raK) * (e  Kpb lu lKOi i  CepBo\ lo ropa  pa60qero

K O J e C a .
P a 6 o q e e  K o . t e c o  c o c r o t t r  I t 3  \ t a , l o r a 5 a p t t r H o r o  , K ! P n 1 c a  

( ( . 0 : 0 , 3 5 ) ;  q e T b i -

i t e \  vCTaHOBJeHHbIX  B  F Ie \ l  nOBOpoTHb l \  , lOnaCTen  16 ,  Bb lnO ' lHeHHbt ' \  H3  Hep ; * (aBe-

rou - .e ; i  c ra . t r r  0X12HI11  r {  np l r coe - I , t iHeHHbtx  6o . r ra r t t l  K  uan6a \ t  2? ;  o6 rexae} {ono

KoL{ \ , 'Ca  1B  l r  r re . raHt l3 \ i a  noBopora ,  CoCToqUerO l l 3  nOpr i lHn  25 ' r fpO.v -U l l ' lH  21 '  ceper  23 '

p r i * ; i " r  
- l g  

l - [ r r . l iH :p  cepBo \ ro ropa  Bb tnoJHeH 3ao ! .Ho  c  I i opnvco ] l '  H I { ; {Hqq

n o J o c T b C e p B O \ l o T o p a o T K p b l T a B n o , 1 o C T b K o p n \ . C a , q T o n 0 3 B o ; I l l J o \ ' \ t e H b L l i t I T b
i raCC\ .pa6oqero  ^o . - raaU.  ] l ac " rO  no . l  J .aB ' l eH l le \ t  nO.1aeTCf l  B  pa6oqee  Ko" leCO l t3

\ rac "Tonp  ne \ tH  t t r i a  JB  no  u raH ra l l  12  '

l { an 'pan . rn lo l l l l l i i  no i i I I } i nH I I t .  l 3  I i } t eeT  BoJ 'RH) ro  c \ l a3K \ ' '  B  e ro  Kop t ] ! 'Ce  VCra -

HOB"TeHbr  06pe3 t (HeHHb le  BK;13 .1 ,b111 l i .  BO:a  nO;aeTCs  B  BaHH.v -  26  v t }  Cn l {pa ' l bHOL i

Ka \ repb i  H , t t r  r i 3  pe3epBHorg - Ip_ )dTpoBo- la .  I i a lepa  20  pa6ouero  KoJeca  Bb lno" lHeHa

t t3  ,T l cToBo t i  CTa ; i l ' 0X  l8H9 'T .  3a ro rogK l l  f , J f l  Ka I Iep  oT [ ITa t lnoBaHb l  Ha  3aBoAe

I t  nocJe  UeHTpt tpoBaHl i f l  l l  c6oPKr l  no  Tpe6ye l lb l \ {  pa3} {epa \ l  oKoHqaTe IbHo cBapeub I

npt t  \ toHTa,*e r t  3a. ' l t tTbl  BTopl ' tqHblrr  6eioHorr '  B SerOHe ycTaHoB"{eHbi  TaK}Ke o6;ru-

uoBKa J8  uax rs l  Ty 'p6KHb l '  npe r f i rC rB 'v tou ra f l  $ r r ' r r rpau l r l r '  o6 ; rHuoerH 30  H  35

H i l ; { iHe fo  I ' l  Bep . \Hero  KoHJ-coB Cn l lpa ' rbHo f t  xa r reps t  t l  06 ' l l l t l oBxa  2 l  KOHyca  o rcacb l -

Ba ioue i i  Tp t -6b r ,  npe , IoxpaHRrcu l l i e  6e ros  o r  pa3 \ tb lBa '

B  rvp6r iue  npu i l reHeH K" tanaH cpb lBa  BaKy .v . \ l a  29 '  no l ,anu l l r i i  eoaayx  np r l  pe3KHx

3aKpbr r l r r . \  Hd f ipsB ;1 f l t oue ro  anna ia ra ,  q ro6 i l  npe . lo rBpar l i rb  o6paTHb l f t  t ' l { I paBxH-

qecKHl i  yAap ;  HacocHbt i i  a rpe ra r  b  f , i q  oTKaqr lBaHr { f f  Bo . lb l '  npoHHKarc t l i e i I  cKBo3b

H€f l ; ' rorHocrg B ipo,11-,*V ryp6l{Hbl ; -non' ,o. tot  42 u 16 H r ' IeCrHHt1bI  40 t4 ' I ' f  '  orpaxee-

HHe t0  Bar ' I f l ,  Heo6XoALIN lb le  A , ' i q  6esonacHoro  o6c ; ryx l taaunn  Typ6HHb l ;  KpaH-

6a txa  2 ,  npe lHa3HaqeHHar  A . r f l  pa36opKH H c6opxH MexaHl l3 i \ {oB '  H  Ap '

Ha  pHc .  I I . 5  noxa3aH pa3pe3  no  rH . lpoa fpe ra r ;  r f .  un rua* ] ,_ ! : "  ra6 r1 .  1 .2 ) ,

noBopoTHoropdcTHsn rHAp,oTyp6nHa KoToporo na,rqetcq caMoft  KpynHoft  H3 H3ro-

roB" i reHHbrx 3a py; ;*o" ]ko* i i tpy^un" xapaKrepH a r l l f l  3arpaHHr{Hblx 6blcrpoxoA-

Hbrx  Typ6HH,  npHrv reHqe lv rb rx  npH He6o Ibg I [ rX  Hanopax .  CnHpa ' rsua f l  noJ lyoTKpb tTa t

KaN{epa . /6 Hiueer cHNtMeTpHqHble TaBpoBbte ceqeHHfl '  CsapHof i  cTaTOp 17 uuee'r  OAHo

BepXHee KoJbqo ,  o6 te ; l nHesHOe c  KoJ lbL lo i \ {  HanpaBJRloqero  annapaTa '  H t tXHee

K o l . I b I I o l 0 a a n p a B ' q r c u l e r o a n n a p a T a - ; 1 l 1 T o € , o H o H e 3 a 6 e T o H t t p o B a H o c H H 3 y ' y c T a -
HoB, , IeHo  He3aBHCt t ! {o  oT  cTaTopa  H  o66e^ I l lHeHo c  BepXHHI I  KoJ tbUoM KaMepb l  pa6o-

t { e | o K o J e c a . K p b r U l x a T r y p 6 H H b I l I n p l t c T a B K a S c a a p H b l e , c o c T a B J . I e l b l H 3 n J l o c K H x '

KoHt l r {ecKH. \  l l  uH , lHHApHqecKHK Hecyu lHX o6o ' roqex  H  conp f l raou lHx  TopoBbt ' \

r rapy711Hbr . \  o6o , ' t oqex .  f l q ra  I9  yc tanoB,1ega  HenocpeAcTBeHHo Ha  Kpb l tuKe  Typ6HHbt '
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Taxoe pacronoxenue ocBo6oxAaer ulaxry 20 ryp6waw, I{o 3arpyAufieT Aocryn

K noAul;nHHKy 9 ryp6uuu. f lpHeo4 5,tonaror o6uquutl  (co cpesnHMfi narlbualt l t) .

B xoHcrpyxunll  npuMeHeHbr ropoBbre cepBoMoropbl 4 14 18 HanpaBJlf i Ioqero an-

napara. Pa6oqee KoJreco 13 nnwtonacrHoe, no-BHAHMoMy, c I IHr' IHl{ApnqecKHM

i*
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a
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Pnc. II.6. BucoxonanopHafi noBopoTHolonacrHar rvp6nua cepe6pxncroft I-3C

KopnycoM, BTyJIoqHoe orHouleHne Koroporo 'K.*:0,4' Cepeoruorop 2 MexaHH3Ma

noBopora .nonacterl  BbrHeceH B porop / ieHepa'ropa., l l l rox2-l .cepeouoTopa npoxoAllr

qepe3 Becb BaJI H HMeeT 6orrsuyto AIHHy H Maccy. Kar'repa I I pa6ouero KoJIeca cBap-

Harr, ycHreua pe6paN{H, B Heft npeAycMorpeHbt naz l5 H npoxoA /4 KxeMy_^11^::: ;

pantxoft rauepu.'Taxofi  xe npoxoA H na3 /3 aHnonHeHbl B KoHyce oTcacblBalolUen

;tt6;.  B;;; i '6 u S ,ryp6uHbr H reHeparopa roJ'IcrocreHHbIe. HanpaeanCIutnft noA-

tuHnHHK, no-BHAHMOMy,  npeAycMoTpeH Ha rycrof t  MacaqHof i  cMa3Ke.-  
H"  pHc.  I I .S.noxasaH pa3pe3 , " io*o.q"of i  nonoporHoJlonacrHof t  ryp6nHu Cepe-

6pnHcxof t  f3C (cv .  ra6, l . ' I .2 ) ,  cnpoeKrgpoBaugof t  sa I IM3.  B ee KoHcrpyKuHH

26

r,rMeercff pf lA xapaKTepHErx oco6eHHocrefi ,  abt3eaHHblx KaK noBbIlI IeHi{bIMH HanopaMH'
-raK v He6o,rturrMn pa3Mepauu. B ryp6nHe npHMeHeHa M€Tx/l ' IHrIecKaq cnHpanbHafi

KaN{epa 9 no.nHoro oxBaTa (q : 340") c KpyrnbIMK ceqeHHqMH 3BeHbeB, TaK KaK

npH Hanopax 50-70 M nonyorKpbrrbre 6erossue cnupaJlbHbte KaNlepbl HeAocraroqHo

nirou"or ;  rpe6yior npHMeHeHHq nporr{BoQu,rsrpaulioHHbtx o6onoqerc. Hanpaerrx-

'oufr i ,  annapbr unreer'Bblcory bo - 0,3D;. Crarop 14 ryp6wubl HMeer o6lruHyro

x{ecTKylo KoHCTpyKqHIO C BepXHHl\{ i l  HH}KHHItt noffcaMH, K KO3blpbKa}t KOTOpblx

np!{BapeHbr 3BeHbq cnHpa"rrbHoit xarvrepsr. BepxHee Ko,lbuo HanpaB,rlqrculero anna-

oira o6teAuHeHo c xpriuxort,  15, nunbruesHbfi 6ee o6stqHori B Kp-vnHblx ryp6rtHax

hp"atu"nui. MexaHH3NI noBoporz rorrtrorc o6srqHrrft .  Cepeoivtoropbl 2 uanpaea'If l to-

u lero annapara ycraHoBJeHbr  B cne(Ha, lbHblx  HI I I r iax  uaxrb l  ryp6nus l .  Taxoe pac-

r ro , lo} (eHHe r rHpoKo npHMeHq, ]ocb Bo Bcex rHnax peaKTHBHbrx _ryp5un.  3 , tecs,

npn i \raJoI{ pa3i\,{epe r.vp6aHur, oHo lr€; ' Iecoo6pa3ito, TaK xax o6"rerqaer. locrVn

K pacnoJo lKeHHblM B lUaxre  l \ lexaHh3 iv la I l  .'Ba"r  
i  ry 'p6 l rnu BbrnorHeH or .neJbHo or  BaJra 25 reHeparopa,  qro cBol {crBeHHo

arperara l l .  l l l le lou l l r r t  6o ' tee BblcoK) / to  qacror -v-  Bpal r leHHf i  (e  laHHol l  cJ t93e /? :

: ' 25U  o6  r i l I L r ) .  Ka r repa  l l  pa6oue ro  KoJeca  Vc i t . t e i t a  u i l po l i l l ) ' t l i  nonepeqHb t \ l l i  i l

npolo":rbHliult  pe6palur lr  oKoHqare. 'rbHo cBapeHa itpi l  r loHTa/Ke B i ie"i ibi i l io xccrl ' i i ' iC

KoHcrpyKuHro. Hrrxi iee Kor'rbrro 10 nanpas! 'r f l roulero annapara Bbtt lo.[HeHo orAe.lbHo

or Kar{epbr pa6ouero Ko,leca
B ryp6HHe npHl{eHeHo lByxnepoBoe noBopoTHoIoI lsCTHo€ pa6ouee Ko; leCo c ,

npea.toxeHHoe C. f l .  r \ luxauoBcKHil{.  B aroru KoJ€c€ Ha qerblpex uan$ax pa3Me[reHo

BoceMb lonacrer) i  8, qto no3Bo,tLr, ' Io yMeHbunrb BTynoqHoe orHot[eHHe Ao \qi
:0 ,525 (e  raxo l r  xe o6srqHoM o. lHonepoBoM Ko! ' tece oHo 6o, l lu te  na 0,02-0,03)"

O6rexae16r f i  KoH.vc 6  esrnonHeFr  c  r rpr \ ro ; lHuei isur tu  o6pa:y tout l l l t l i . . \ te -xasuel t
noBopora . ronacre i r  SecxpecroBturHono rHna.  Kopnyc 7 HN{eer  HH}KHee,(HHue'

.f ,ultute 1? cepBoN{oropa. orAe.lstoulee nonocrb UH,tt lH.lpa oT no, ' locTn, 3aHqtol i  Mexa-

f { r i3 : {o} r ,  BCTaBHoe.  f lp r l reHen HanpaB, ' Iqrcur l t i t  no] ru t tnHl tK /9  c  r tacJqnoi i l  c r tasxof i  '

ca \ ro .vcraHaB. tLrBar ,o t l ln ] r t (c f l  cef \ teHra] { ! t  18,  eaHHoi i  I7 ,  pacnopHbl } { l {  6o; r rar tN 4 '

CHcre.rra uHpK!'" ir f lunri  \rac"ra BK"rroqaer c;HaHyro 2/ H norarcuyrc 20 rp,v6it  I{

Kayepy 22, 'e  
'xoropof r  

l rac io  oxr ld IK.13€TCf i .  I - lo .q  nor l l lnnHHxol r  ryp6HHbI-vcra-

HoB;re Ho yn"or"aruia 16, i lpenflTcrB]-rouee nona.xaHitro Bo,lbi H3 3oHbt pa6ouero

KoJeca,  *po, t * .u  ry 'p6 l iHur . . [ , ;s  orxaqKr i  npoTeqeK BO.Ib l  H3 Kpbi tx r l r  ryp5uuUt

] 'craHoB,' te"r,  nacbcHtrl i  arperar 23 vr BolocrpyriHurl 3)KeKTop 21, ,a nJq y,Ia' leHi{t l

nporeqeK \ racJa r . r3  cepBo\roropoB-HacocHst i l r  , rexaxHrt l i  a i 'pefaT / .  f lpe:yc l lorpeH

nonBo,I Bo3lyxa no rp1'6e 13 s :ouy Hal pa6ouHl{ Ko; ' Ieco}l-

$ I1.2. PadualtbHo-ocelile ?udpornlpfuHbt u ux -vcn-LaHo81{u

Palt ra.runo-oceBbte t -Vp6rrHsr f lBJf l loTcf i  uat t6o, tee crapoi t  r13 npl iNleHaeMbl\

B  Hacros r t . .  up . r , "  c , c ien ,  [25  l .  BnepBbre  paepa6oraHHbte  @peHc t i co r t  e  l 8 '17  r '

p&;IHsi ' rbHo-oceBbre ryp6uHur nolBepr. ;THcb B AaJbuel iueir t  r {Horoql lc , ' leHHblM yJ! ' ' { -

r r j eHr rHN{ .  B  HHx  6u r . r r  npH i teHeHbr  BHaqa . i ' t e  npq} taq ,  a  3a re } l  H3orH-v ra f l  o rcacb l t sa -

louge rp.v6sr,  l rso6pereHHrrui  OlrHxoivr  HanpaB"rr tout l t i i  annapar c noBoporHbl l l i l

, lOnarKaMH H CnHpanbHaf l  Ka l {epa .

Eo"r tu l te Bo3l \ roxHocrt{  t r3NreHeHnn Qopr ' rst  pa6overo KoJIeca no3Bo": IHJI I I  B oqeHb

tr IHpoKl iX npeAenax t t3 l teHf lTb nponycKHyto cnoco6Hocrr  w qacToTy BpaIqeHHq

paAIIa, ' IbHo-OceBbi . \  r ,Vp6rrH H, KaK C,1e. [ ,CTBHe, HX 6U1C1pOXOIHOCTb H KaBtITaI IHOH-

Hbre Kaqecrea.  6aarorap* 3Tor\{ , , -  ,v la; locb I tor ' I t {LITb 6o;rruroe {HC. ' - Io rHnoB Ko"Iec

H npr rMeHf lTb  t r x  B  HCK,Troq t r reJ rbHo  l xnpoKoM ,n l {ana3oHe HanopoB.  Es tc rpoxoAHocrb

paAl la, lbHo-oceBblx Ko. lec nocTeneHHO yMeF{bixaeTcq npH y} feHbueHL{H BblcoTbl

HanpaB, , i t rou le ro  annapaTa  b0 ,  Bb lCOTb l  SXOAHOI ' I  KpOMKH J ' IOnaCTH H npoXOAHOTO

orBepcruf l  B HlrxHerr  obore KoJreca.  A,rq Ka)K,rot-o KoHKperHoro rnna xo, leca Qopna

ero  npoToqHOro  TpaKTa 3aAaeTc f i  qepTe>rOM Ha yHL{BepCa; r lHo i i  XapaKTepHcT} {Ke '

9 7



l lprn npoeKTHpoBalrrkr Bce pa3ivrepbr 3Tofo qeprex(a nepecql{TblBalor B HyxHolvt

uaculra6e. HerOrOptre o6u1se 3aBHcHlvtocTH, npHHsTble A.l'Ifi paAI'Ia.,'IbHo-oceBbIx

ryp6Hn, npHBeAeHbi B HoMeHK/tarype. _l- lSparurerpbl, xapaKrepH3ytoulHe coBpeMeHHoe

cocTonH; . re  ryp6uH,  y i (a3aHbt  e  ' ra6n.  I .3 .  Pas lvrepbl  nporoqHoro rpaKTa HeKoropbIX

paAHa!,TbHo-oceBbrx KoJrec pasHoilr 6otcrpoxolHocrtt  npeAcraB,' IeHbl Ha- p-H-c. l l .7-
'  

Ha pHc.  IL7,  a  npeAcraBJ ' reHo 6orc ipoxoAHoe pa6ouee Ko. r teco pO728,  paccql l -

,  l ! '  , , , : . . ,  TaHHoe  Ha  npH\ reHeHHe  np t r  Hanopax  10 -75  v .  . { , " r q  raKHx  KoJ Iec  xapaKTepHb t  6o , t u -
- ' .1  ̂  ,1 , ,  rsge 3HaqeHgf l  bo [ , r ,o  (0 ,35- : -0 ,4)  D1l ;  D,"*  7  Dt  nn7 D"o,* |D, .  ]  l ;  I IoJ ' lox(H-
' ' ' : : , : . ,  

rerbHaf l  KoHycHocrb o6ot ra  (ao Q :  l5 -20") ;  orHocHre i lbHo Nla, ' lb le  pa3Mepbi
"  - : ' ; .  '  

. rynnurr  (D. ,  l  Dr )  H He6o,rs i roe quc.To . ronacre i t  (z  :  l2 - :14) .  Bce ero no3Bo-

i j1; :2.. : .1 i fer pacunpHTb npoxoAHoe ceqeHlte pa6ouero Ko,' Ieca H IIor ' I tHLITb l lpHBe,lesultt i

i  i l
, o l

s
s'

s

Puc.  I I .7 .  Paavepu npoToqHo|o  TpaKTa pa.x 'Ha ' lbHo.oceBb l . \  pa6oqnx xo ; rec

pacxo, t  Qi  :  1 ,35 v3/c  H 6stcrpoxoAHocrs  (nprr  no, rsot i  l tou lHocTH) n , :300+-

- :350 oSiut tH npLI  y , I ,oBJeTBopHTerbHblx  KaBHTaI IHoHHbiX KaqecrBax^(o :  0 '15)"

Pa6oque Kor€c? Ha cpe. [HHe Hanopbl  (or  120no 180 l t )  PO79t . i l  e ,OjZ l  noxaeaust

Ha  p r r c .  11 .7 ,  6 .  y  H r r x  bo  :  (O , iO=0 , : )  D r ;  D^ . "  2  D  1 i  0 - - '  i - 9 . '  D , '  ^ '  D  ' '

Oco6enHocruro PO791 f lBJHeTcq Bblno. lHeHHe nopota Ha Ht{x(Her t  oOole '  a  He Ha

Hrrx(Hel r  Ko" ' Ibue Ht l tpdBr f tou lero annapara,  KaK,  HanpHl lep,  a  PO728 t {  p f l , ]e  ' l 'py-

f l lx r ioJec. B srolt  KoJece . locrl ' l rHYTbl HaltBblcLl l l te noKa3are':1H I"1f l  oreqecrBeHHblx

*o, - , " . :  Qi  :  0 ,65 yr  C,  / " ls  :  180;  o  :  0 ,06;  l , ,n-  :  9296 ua l toAeJ l l  D t  :  0 '46 r r "

Pa6oqne Koreca PO728,  PO79l  r r  PO72l  paspa5oraHbi  Ha , I IM3.

Pa6oqee Kor . teco PO8O5,  npHl leHeHHoe Ha Tor i rory , rscxo/ t  f3C (cr r '  ta6; i "  I3) '

noKa3aHo ,o  pra. -  I1 . .7 ,  e .  Ouo Hl teeT XapaKTepHble O6BOAbl  npoToqHol i  qact l t  t r

DeKoDAHoe 3HaqeHue K.  n .  A. ,  , ro . t i i iu rou-ree gg96 n i  , ,o t . " r ,  D r :  0 ,5  r r ;  Qi  :

:  0 , ? O  t f l c ;  i i :  l S  o 6 l n u H ' ,  f t s 4  2 0 0  o 6 i u u H ;  o : 0 , 0  O n o  M o l K e r  n p H M e H R r b c r

npx Hanopax ao 200 wt .'  
TnXOxoAHOe pa6Ovee KO,, ' IeCo P0683, npe;1Ha3HaqeHHOe Anff Hcno"Ib3oBaHLIf l

npu  Hanopax  , l o  400  r v r ,  noKa3a"o - ru_pn i . .  l ' 1 . 7 ,  e .  B  He r t  bo  -  0 , lD t - t t  2no " *  -

: 0 ,7D1 ;  o6o t r  r rN ree r  Qop ru ry  t opu ' ' b . ,  . =  Or ;  qncJo  ; r onaCre i t  z :  19 '  Ceqes l t e

o6rexaen-^ro i i  noeepxHocrH crynr l l {b l  oqepqeno n; taaFIof i  xpr teor l : raKaf l  xouQHrypaUr l f i

o6ecnequsaer  yr reHbuieHHe nponycKHoi t  cnoco6HocrH t t  6s tcrpoxoAHocru X J fy l$ j1 .
HHe KaBlrratt l toHHbt x cBot:tcrB. 3ro KoJ'Ieco HNIeer naparlerpbl: Ql :  v ' : ' ' r  rvr /  ! '

n i  : 60  o6 r ' uuH ;  i ,  :  100  o6 i i v r xH ;  o  :  0 ,02 - :0 ,03 ,  q ro  t r  no3Bo" l f i eT  np? {N leH fTb

28
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R- 0.: D,/

e ro  Ha  Bb tcoKHX Hanopax .  Ko leca ,  paccq l ' ITaHHb le

Bbtue 400 rur, HMercT eule 6oJlee cxiaTyro npoToqHyto

Ha npHN{eHeHHe npH H.anopax
qacTb, qHC,lO J ' IOnaCTeH B HH'\

HHOfAa AoxoAHr lo 23.

Xecrxoe xpenienHe ;1ol lsCTeit Ha crynHqe u o6oAe B p&'(Hsr' IbHo-oceBblx ryp6H-

H a X n p l l B o A h T K T o N I y ' t I T o r l r l a A K o e o 6 r e x a H H e B H l , I X B o 3 N l o } K H o T o j l b K o H a o / ] . H o I ! I '
raK Ha3brBae\roNr pacqerHor/ pelKhMe, o6blqHo coorBercrBy:T:l t^:09! or no'rHoirt

] tou l r rocTl r  npH pacqeTHoM Hanope.  f lpH HepacqeTHblx  pe)Knl tax ( f f rvo:  t r  '1

i ,r ,  - '= t t)  noroK Ha6eraer Ha BX9AHbte KpolvtKt{ ' ronacrei i  c onpeAereHHbtNt 'vr ' loNl

aTaKl i ,  B pe3,vJ l6rura uaro o6pa:yrotc f l  BHXpI ' t ,  o6st ' {HO cxo l fu l l lec f  Ha Bblxo le  H3

pa6ouero h:o,teca e o6qh!i  eltxpeaoii t  X(ryT cntlpa' lbHoii  Soprrur '  BpaUarcrrtt lL '{cf

c onpe,leJeHHo!r qaCrOrOii t{  eoigsrearcg1lt l i l  BHe3anHble LI3\ leHeHi' t f  I{  nyJibcaU}itO

raB"reHi . r r r  B noro* ; , -B t l rpO"na npH 3ro i r t  Bo3FI l lKa lor  eH6paul tn  u  yAapbl '  Koropble

) torVT c . leJaTb HeLOn) 'cTt r r roL l  3KCn,1) 'aTaunro.3r i t  raK Ha3blBae] lb le  HecTauLtoHap-

Hbre  HB, ie f i i . i r i  yCt i , l i i t sa ;OTCf f  np l i  BCe 6O, ree  OTJI ' lqan t t ] , t l \ cc  oT paCqeTHOrO pe l *< t lN{aX '

Heod.xo:r .nrbr\r  ,vc. toBrre\ i  3Kcnr) .araunt{  f  Brf€rcr rpeSoea"] i . ; . : ] . :5 i t  nprr  ' r ro6ot i

) {ourHocr}r  n npLr runoiu* or 0,6f f  N H secnoxoi iabre pexr i - \ ro l fo j t t ' i : l i r : t : i ' : : ' i : "

O 6 s i  , i i . i o  o H l t  H a l t 6 o . - i e e  B b t  p a ; * ( e H b r  n p t t  \ { o u l H o c r f l . \  r V ; i r  0 L ' ' ; : -  \ r \ w J  L  v  ' i  v . " u ' L !

o n a c H b r  n p , r  n o , , r p r i - u o , u , a : 0 C - ? 5 U : , 1 .  K C r , l a  e o : p a c r i r c t r  a 5 c o " r r c r H b l e  3 H a q e H l l r

nepena . l . oB  np l l  I i 3 t l eHeHl l f l  x ' l ae ; IeF IH i i '

OCHOeiJ ; t r , r ,  n ,apu* , , r  6opu6s t  c  C l l JbHO Bb ipa ) f i eHHb i : ' l l {  HecTaUt loHapHh ' l I I t l  f iBJe -

H t rq r r r r  I {o rv r  Ss r rs :  np l r } reHeHt le  . IOCTaTOqHo 
' r " r r  

60Kt {x  l l 3OrH l -T ! l I  oTCacb lBarcu t l x

i f , i o  1 1 r , ,  , ' : 2 , 6 D t  A  6 n r c r p o x o ( H b r x  r t l n a . \  t  h . .  : 3 , 0 - 3 , 5 D r  -  B  r t t \ o x o - l -

uu r ) ,  noABor  uo i11*u  r l o r i y '  pu6ou . ro  Ko" reca  np t t  Hecnor .o t l tHs l - t  pe l ' i { l l } l ax  qepe3

B a . r  I r , r r  n o  c n e u i t a . l b H b t \ l  , p y o o n p o ' o a u t ' '  B  p a : t r a ' r s H o - o c e B b l K  r y p 5 r r H a ' r '  p a 6 o -

Ta lou l l - \  np t l  6o . ree  Bb ICoKt l , \  Hanopa . \ .  qe . \ t  noBopoTHo, ' I onaCTHb le .  HeC\ {oTp f  t i a

To ,  qTO 3Hepr t t f l  f t a  Bb l  . \O- le  l l 3  pa6ouero  KO, leCa  B  H t lX  \ l eHbLUe '  np l r r {eL { t l  l oTCf i  6o " ree

r " : r 6 o x i r e  o r . u . o i u u l * ' i J - t p 1 O o t . _ v c f i o K a t t B a o u l l l e  l i o . l e 6 a H t t f l  f , a B J e H I l r  l t  c y x a -

io l { l e . f , t i ana30H HecnCKo l lHo i l  paooTs t  r -Vp5 i rn l r .  i - l p t {  i l o -1Bo ' l ' e  Bo3- i } ' \ a  B  3oH\ '34

pa6ou i t r t  KOJeCo\ t  B  noToKe nOqB. l f  eTCq . l e rKo  C"h l i l l ae \ l an  Qa :a  Bo ]o 'Bo3 ' l ' \ ' LuHo- t l

C \ !eCr r  ,  Ko ropaq  C . l ) ' ; + ( i lT  l e r tnQepor r  l l  f  aCHT BO3\ { ,Vu la lo l l l ] ' t o  3Hep  r I I rC  B t l ' \ pe l i  '

O fHaKO npr r  6o ; t s r -uO\ t  KO, l t l qeCTBe no . faBae \ to rO BO3 '1 ,VXa  ) ' \ t eHbUlaeTCf l  nJOr i {OCTb

c \ r e o t  t t  K .  n .  . 1 .  T i ' P 6 r t H u t -

B  pa  t r ra , rono-o ia 'uo , . r  r yp5 r rHa \ ,  KaK npaB l l , ' l o ,  np i r \ l eHRtg r  N te raJJ l l qecKI Ie  cn l l -

pa " rbHb te  Ka l lepb l  c  no , lHb t \ l  oxBaroNt  l {  F (py r ; Ib l \ t l l  ceqeHHf l \ t l l '  r aK  KaK xe reso6e-

ToHHbre  noJ ) 'o rKpb l rb ie  Ka \ tepb t  oKa3b lBaroTCf  HeJ ,oc ra roqHo npoqHb l \ l t { '  K? .1 r ,1 '

ro ro .  no " rHsu ' t  oXBaT cnoco6c re le r  6o ;ee  paBHo) fepHo\ l .V  nOABoAy  Bo^ lb l  I I  cnoKOt l -

Ho i i  pa6ore  ry , ' p6 r rHs r .  Ko r rnoHosKa pa l l l a , ' l bHo-oceBbr " r  r , vp6 r rH  B  3J 'aH l l l {  cTaHu l l t ' l

TaK /he  e  SO. rsuOf i  l r epe  Onpe le . l neTCf l  3HaqeHl l f l \ t t l  l lCnO ' ]b3 ! ' e \ l b tX  HanopoB i t  T l tnoB

3r 'aHt l t i  f 3c '  
n^  ^An^ \ r ' r ' o t t t l * r  ! t  1  nHo i i  KpacHo-

H a  p r r c .  I  I . 8  n o K a 3 a H  p a 3 p e 3  n o  C o o p - V x i e H t l l o  l t  3 L a H H I o  i l p t l n " l o T l l 1

n p c x o r i  f 3 C  ( c r r .  t u O . i -  i . A l .  f l o t e o l  e o t s t  x  r ' p 6 i r H a \ t  n p o t l 3 B o f r t r c f l  n o  J ' B V I -

H t tToqHbt t {  Hanopr tb i } r  rp1 '5onpoBo. la r t  {  l r a  r , i .V6 ' iHHoro  Bo ;1onp t le \ tH l l xa  1 '  B  KoTo-

poNr  vc raHor " "no i ' f "L re rKH 2 '  t r  au io * tu r , ,uacx i r  cSpacb lBae \ lb le ,  na - l ' a tou l l ' l e  B  reKv-

d1yto BoA.V ul ' rbt  3.  l lepef  pacno, lo]KeHHOri  e 6eroHe'5 3. IaHl{R cnt tpa"IbHoi i  r iavepor i  6

rpy6onpoeo ,x r t  o6 te . I r tH f l t o rcR ,po i i n r i o l r  Z .  f l pNr leHeHt te  ' n 'ByK Hr l roK  rpy6onpo-

BOAOB nO3BO"rTH,,rO ! ' \ reHbuHTb IHaNIeTp Ka)K.LOrO rra rpy6OnpoBoIOB I '1 Becbl ta KONI-

naKTHO pa3 t \ tecTHTb HX B  Tene  n "Oto , *o , ,  q rO6s t  npe . loXpaHl {Tb  OT npo lv lep3aH l { t { '

B  gAaHrn r  f3C  paer reUarc rcq  r , vp6 r rus t  8 ,  reHeparopb l  9 ,  acno l ro ra re ' ' I bHoe  o6opv -

LoBar i l re u \ tocroBoi i  no. l ter tHur i i  xpa'H- 10"Orca'co,uo'o*un rpy6a /1 Hlreet  
l l !9,un,y,

h,.., : 2,6D r. Ha Bbr.\ore rr3 orcacL,rBa[oureir rpy6br tP.jy:)i,: i l : l t.:t , ' lo'o' 
t '

. lJq  uau, lopoB;  ,vcraHoBKy UIaHIOpOB-o^c-vuecrB" ] f fer  nopra ' , lbHbl l {  KpaH I  )  '

f r r , rporyp6rrxr r  Kpa*ronpa*o i i  f3C,  l l3 roroBi lepp lb le  IM3'  \ lou lHocrb lo

508 , \ tB r  Ka lK ra f l ,  BBeJ ,en r tn , .  n  r * . nny lu i i u , , , n  e  1967  r ' ,  oc raga ; I { cb  ao  197 '1  r '

ca t \ rb lN l t  * , 'o*nr ,n i i t 'u  t ,up.  t29 l "  B pe3t ; lbrsre  npoBeAeHt tR 6orbuoro uHKJIa Ha 'VqHo-
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HccneAoBare,'rbcKux pa6or y,r,anocb noBbrcr.rrb nponycKuylo cnoco6Hocrn ryp6nH
Ha 35920, qacrory BpaqeHHrr sa 120/0, 6ucrpoxoAnocrb na l4% u yuenbulllrb Maccy
Ha 400 t.  B 3THx ryp6HHax npHMeHeHa MeralrrJrnrrecKafl  cBapHaff cnl{panbHafi
KaMepa noJrnono oxBara, co3AaHHe xoropoii  npu ee BXoAHorlI  Al{aMerpe 8,4 l t  t ' t

IaB, 'reHr{H 1,3 Mfla npeAcraBirqno co6oft 6o.,rrurue rpyAHocrH. B grol l  KaMepe Msr-
Kas rrpoKi'rdAKa MeiKAy o6onoqxofi n 6erosor"r B 3oHe npl.IMbIKaHws. K BepxHeMy
Ko3brpbKy craropa cHfiTa Ha ruupHHe I u, qro no3BoJ'IH./Io e atoi i  uau6olee HafpyxeH-
Hoft soHe nepeAarb. qacrb ycnnufi ,  BocnpHHnrvraenbrx o6orroqxoft,  Ha )Ke,{eso6eroH
I , I  TE}T CAIUbINI Vi l lEHbI.I IHTb HAND'IXEHIi ' I  B KAMEPC.

Ha pHc.  I t .9  npelcraBieHa ycraHoBKa r r rApoarperaroB B noA3eMHon 3AaHl lH
BbrcoKoHanopuof t  . repuBaqHosuor j i  f3C <Xpar" r> I i .  I , Iq
Hee xapaKTepHbr  npHt \ {eHeHHe uapoBoro 3arBopa 4,  pac '
no-'roiKeHHofo Ha norBoAqu{err rpy6orrpoBo4e ,3 sa sexo-
TOpOI\{ yAareHHU OT Cnlipsr ' ISUOfr XaVepbl H Ha 6o;ree Bblco-
xo l i  or l rerxe B cneuuaJbHo\ t  noN{euleHHu,  coerHHeHHol l
npoxoro\ r  ?  c  reneparopHbr \ r  3a,Tot { ,  t t  orcyrcrBl ie  L f la . \Tb l

8 9 t2 tj

7

Puc. IL8. I-l;rotnHa H 3.l,anle Kpacnorpcxoft f3C

'ryp6rrHrr, KoTopaf 3gecb npH oTnocHT€i ' IbHo t{arlblX pa3il tepaX ryp6nHsr 3aTpy'U'-

*h !u  5u i  o6c, ryxHeaHt te  r1 ' 'p6r rusr .  B npoc ipaHcrBe NIOK.Xy ryp6nHoi r  5  u  rene-

paTopot\t  /  paSlteUapTcq l l le:taHll3l l lu ryp6lrusl,  nOMOCTbI H i IecTHHUbI, N(aC"lOHanop'

i"r y.iu"o'exa /p]-N{ac,'IflHbie rpy6onposo.lbl H-.l,pyroe o6opyAoBaHHe' Ha orxpstroti

aep-x"en noBepxHocrn cnHpa.l i i ror? *u".pt,  6 yirauoe,leHu cepBoMoropbl l2'  I
Typ6HHe npHlreHer{ Ktanan Xo,'rocroro BbrnycKa i I  ,  ycranoB;l€HHblft  Ha. cnHpansHoii

* i in.p..  np" noBbIureHHH AaBieHI' I f i  B MoMeHrbI c6pocoe Harpy3KH (ruapaenuue-

cKHx yfapax) H npH p€KHX ABllxeHHflx cepBolyfoTopa oTKpblBaeTcff 3ToT Knanan

H AaB"[eHlIe B CnHpa.l l l  noBbll l laeTcfl  iueHbll ]e, qeM npH ero oTcyTcTBHH'

Bepxnrq cacir g o.rcacuearoulef i  rpy6or Bbrrlo.r 'rHeHa paa6opnofi ,  a npocTpaH-

cTBo Bol (pyr  Hee ocTaBieHo He:a6eroHHpoBaHHbl l t ,  qTo Ho3Bor ' l f€T,  paso6pan Tp,v6y '

cHqrb pa6ouee KoJ'reco, on)'crrrrb ero Ha nepeKpblTtte Z H garelt  3ai l leHHTb ero l{ i lH

orpeuoHTHpoBarb. Ko;reHo-orcacuBalouief i  rpy6st 8 o6nHuoBaHo ,rHctoeoft cr8' i lblo,

nf". to*puHstou{el ' t  ero or pa3pyueHHn noroKolvt.  feHeparop HMeer orHocHTeJIbHo

nra,rui i  An^n,atp H 6orrsuyb nsrcory l I  BblnoJ' lHeu noABecHbIM, qro xapaKTepso Axfi

3TOrO THna rHApOarpefara.
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paspea paArianbHo-oceeorl 6rrc'rpoxoAHoti .1vgo"I; ,  
AcyaHcrofi  i3c.-(9Y'

ta6n.  [ .3) ,  cnpoexrupoaauHol l  H H3rOTOBJ' , ieHnol i  / ' . '1M3,  noKa3aH Ha pHc '  I I '10 '

Bn"pro,a e erorl  .ratd*a ryp6Hn. npHMeHeHa cnupa,' Ibgal KaMepa 8 c TpaneqHeBHA-

HbtMH ceqeHHqM n g o6aurideroA eceft noeepxHocrg ,'IHcToBoll cra'nb'o ro'nulugoft
'io 

ZOiuu. IIo4eoA BoAbr ocyu{ecrB;eH oAHHM Ha ABe ryp6nHsr xereso6e, oHHblM Hanop-

iurrrr rp y6onpoBoAoM n p fl NloyroilbHoto cel{eH Hfl ' qTo fi o3BotlH;lo pa3MecTHTb 3AaHHe

f3C e y3KoM crBoPe'- - 
C*t 'Op /0 ryp6nHsr Bblno, ' IHeH CBapHO-JIHTbIM: ero BepXHee H HH)KHee KOa'Ibt l&

cBapeHbr 
",  

n".roi; ; ; ' " ; ; ;ra-MCr3, a ro;roHnbr orr 'rHrbr rr3 cr2; 'rH 2Ofcrl .  Pa6o-

qee roaeco.l l  . ; ; ; ; ;- ; ; ; ; .  Ero ironacr'  H crynr{ua or 'r ,rbt H3 uepxaeeoueft

. iu"" 0Xl2HA,, ' ' l ; - 'uirxHHfi o6o4 ceapeH H3 npoKara Xl2HA' Tarcoe Ko'neco' rINIe-

rcuree \,acc,v npr*i.pno-i+o ',l.l?T;"''11::::::3:yt;i::|f,:Il:11'j,#"lt;'?0.,i-

l?'JuJl"f:,\"; 
.'1il;il::Jp.y.:l,Afi;diliil-,i;;;;'i ;y;;;i"; .-""..""""4 x<,^*'*

oX;-rAlKAd€\toft  cr ial*oi i .  Vn;orsqrcu,€€ ycrpoficrao 3 Ba,la pzCno;1olK€Ho no1

no, l i r lL tnHt tKor t  t i  CocTOi IT i {3  rOpt loBOrO pa5OuerO ) -nJOTHeHI '1 f l  C KoJbUO\ l  t i3  n ' :1o-

cXOi i  pe : i iHb t  I l  pe \ lOHTHoro ,  t l . l oTHO 3a i l i i pa io - iqe iOCf f  I l p l i  ' 1 ' l l i Te " rs r io i i  OCTaHOBKe

C IHCTaHUHOHHbt\ t  VnpaBJeHl- le l l .  . , - IOnarXl t  12 HanpaB' l f l toqero. .  annapaTa Hl \ le iOT

pe3 ,HoBbra  yn ro r *eHr iq .  ) texaHt {3 \ l  noBopora  ' l ona roK  o6u tqHo i f i '  
' r axo r ' t  >Ke '  KaK

B noBopoT"ononoar "ux ' r yp6 l rHax .  Ocs  nOBOpoTa ' l onaTOK es i6paua  TaK '  qTO B  3aKpb I -

TON1 I IO.r lO)KeHKH 3KCUeHTpHCTITeT nepa HMeeT OTpl tuaTeJlbHoe 3HaqeH[{e '  npH KOTOpolv l

noroK crpet 'Tcf l  t i iu iptrs.  t { ro6sl  npeAorBparHTb Bo3l \ tox 'ocrb 3ax' lonbtBa*Hf l

, rOnaTOK npH noTepe AaB, leHHq MaC, ' Ia B cepBON1OTOpaX '18 Hanpaer ' I f l tOUI€fo anna-

para,  qro npHBefer x npf fNtoi l ly  r l l ' {p-2a"IHqecKol t ly  yAapy'  npe' lycMoTpeHo ca} lo-

ropyoxeH".  . . j l 'o i to iop6t  (cv.  $ IV.3) .  Claoer iHble cepBoMoropbl .  ycraHoB" ' IeHbt

Ha onope nf l rbt  20.  Oxrt  ceqeaHst c peryJl {pyiouf l {M Ko"r Ibqoi t l  4 nocpeAcTBoM

KVJl . rcbr /9 r r  xar tH s,  17,  HaJ,eroro Ha naJeu 16,  yctanosJleHHst/ i  B pety; IHpyioure*

^ ; ; ; ; ; . ' 6  

' r u inn ,pu . *  
np r rBora  r r  no : ru ! {nHHKax  , ' r o i l 3 roK  np r r \ {eHeHbr  B ry " " rK r r  v

H3 cHHTernqecKot-o r{arepHa" ' Ia,  r ie rpe6ytot .u. lo c} ta3KH'

f lpu cpeae npeAoxpaHrrTe, ' IbHblx I1?r-1bt{€e 7 Ha pblqafax /5 ex ' l roqaeTcf i  aBTO-

\{ar ' r {ecKu" . " . r i i , iJ ; ; ; ; .  kpt t t*u 13 ryp6nwbt 14 onopa nnrbl  Bbrno" lHeHbi cBap-

HbrI t ! t  [ r3 cTai ' IbHoro npoKaTa, a HHXHee KOJIbl{o HAIIpSBIf I IOIu 'ero annapaTa r ' I l lTbtM

rr3 yr"rep9. l "ato, l  arrr r .  3tn leral t l  cOCTof lT H3 HecKoIbKHX ceKTopOB' CKpenieH-

Hurx 6o;ra.uu rr" ; ; ;O; ; r ; i .  B '  . r ,ByK ceKropax KpbrruKl l  typ6uHsr npe! 'ycMorpeHbl

KaMepbr 5. l . rq oXis)K. I ,€Hl l f i  1 lac. ;1a,  I IHpKyJ' IHpyloqero B nOAuHnHHKe'  B typ6nHe

vcTaHoB i t " "o ,  , , ua , tRHb le  rpy6onpo tb r f t t ' / 4 ,  non iocTb i  l l  JecTHHUb l  2 '  x ianaH cTpb iBa

iu*ly.'u b it pt1 .tp.yfltx Bqr-o\{ol-are:'ibHbrx ycrporicre

Ha puc. I L l l npe.ncrsBr-r€H pa3pe3 pauIaatt" ._a!".:.1^l.y%6ilitr Vciu-kkuvcxoft

f3c (crr .  ra6;r .  L3),  cnpoeKrr lpoBaHsOft  H I t3rOTOB;teHuori  " l t ' , \ \J '  6 rouc'rpyKuHH

r ro i r  ryp6LlHbt BblpalKeHbl  HeKoropble HoBble reH' leHutt l l '

Typ6uHa ocHaqeHa ceapHoit  i , iera,r , rnqe.*on .n" lu i tHon ral tepoi i  /  c  r ' tqrrof i

npOXr faAfOf t .  z^^  ,u  Aar r^a . ry
Crarop 2 ryp6vtubl BHno,'IHeH cBapHbtilt 6es crblKoBblx 6o'flroestx coe'1uHeHfil{

x  xe rpe6y. t  n,a*"""*a*ot i  o6pa6otrn:  ero nof fca l I  KoJoHHbI cBapeHbl H3 npoKaTa

MCr3. OlrgeaeMan ngBepXHOcTb cTaTopa H ero Ko3btpbKn f iB"I f f IoTcf l  npoAonxe-

HHeM noBepxHocrH 3BeHbeB cni lpaJ'o"oi t  Kal{epbt .  } ro 
-nossor ' I6 '1o 

nolyqHTb nJIaB'

HHe nepexoAbr H Kpyr.r rbre ceqeH'f i  ,u 6onoto*. .yf . ,1a oxBaTa B cnnpalbHoft  xanepe'

Kpnnuxa  / '  TVp6HHbr  Bbrno ;HeHa cnapHor i  H3  npoKaTa ,  H I {eeT  BHyTpeHHIOto

KOHl rqecKyro  nepe6op t ( l -  H  Kpen t lTCf l  He  Henocpe- ' I .CTBeHHO Ha cTaTOpe ' ,  a  Ha  npoMe-

)KyToqHOe NrexaHHqecKH o6pa6oran*oa- *onoUo / ' / '  Ha  raxo l l  )Ke  npor \ {e }KyTo t {HOM

Konbue  I  6o , l rau t t  3  Kpen l l r c f f  HHxHee  KoJ ' Ibuo  5  HanpaB i lq tou le ro  annapaTa '

Konnqa  I  I  r t  4  np r tBap l lBa ro r  np l l  r {on rax (e  K  Ko ' ; l bueBs t r r  6yp r r t xav '  o6pa3y tou lHM

Ha noBepxHocTf lX cTaTopa l {  ipyH.q,aMeHTHoro KO"ibUa na3bl '  B KoTopble ceo6oAt{o

BXOAflT npOMeX{yTOqHbte KOJ,Ibqa.  PaCCrOnHtte l te)Kly ycraHOBot{Hbl l t [ {  nOBepKHO-
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cTf l r l i  npOMelKyToqHbiX KOJeq AOJIxHo o6ecneqarb nOl ' Iyr{eHL{e Mdl . IbIX 3a3OpOB

no TOpqaM ,rronaToK. Taxuu o6pa3oi l r ,  TaKaq KoHcTpyKI{Hf i ,  Ynpa3AHqf l  MeKaHHqe-

cKylo o6pa6orxy,  3Haqr{Te. ' rbHo cHnxaer rpyAoeMKocrb npt i  H3roroBreHHH craropa

tr  B TO )Ke BpeMfl ,  noBbulaq TOqHoCTb C6opKlI ,  I IO3Bo, l f f€T y\{eHbl .UHTb 3a3opbl  no

TOpUa\r  , ' tOI ]STOK, OT KOTOpbtX 3aBnCHT BeJ' IHr{HHa npoTeqeK npH 3aKpbITOlvl  HanpaB-

;'If lro&eM afinapaTe.
O6uquo nplrM€H-r€\rs i l ' r  no4iunnHnK .nonarKn H&np&Bf l f l toqelo annapara B 3Tol I

Typ6hHe 3aMeHeH AB-v \ { f l  no ruHnHHKaMH:  f J ' I r  cpe rHer i  onops i  8  oH sa rpen , r l eH  Ha

AHHure KpbrrrrKe ryp6nHbr lurrH., ' r_bKaMH 9, IJt f l .  Bep\Heft  onopbt l2 yctawoB, ' IeH B Bepx-

Helvr  nepeKpblrr . lH KpbrulKtr .  Ha BHyrpeHHoro nbBepxHocrb 3THx noAlul4nHnKoB '

Bbrno, ' iHeHHbrx H3 yr , lepo. l l icro l i  crarr t { ,  HaHeceH c"roi i  uoeoro aHTHQpHKul loHHoro

KoNrno3HqHoHHofo tvr3TepHda13, pa6oraioqero 3.{ ,ecl  6es cN{a3Kl l  6, raroAapg MaJolv ly

Ten,roBbr.{eJreHHro H xopoiue}ry orBoAy r€nr ' r&.  B cpeiHei l {  noAi i : t lnHHKe ycraHoBJeHo

,\ t3HX{erHoe ynJorHeHue. Taxor i  xe noAunnHnx 6 unxHei ' i  uanQrt  Hiv leercq B HI ' I }K-

He\r  Ko! ' rb(e HanpaB.tRrourero annapara. '  i - iporexatoulaf l  B Kpbl tuKy rypdnnut ro,1a

orBoA l r r c f l  ca r \ {o rAKo} r  qepe3  3 ! ' 6  cn r ipa . rnuo i r  KaN{epbr  no  rpySe  27  B  HanpaBJqo l re r l

annapare  es rco ro i ' i  b ,  :  i ) . 2D  r  - vc raHoB. ieHo  20  , ronarox  7 .  . \ l e . xaH l t : r r  noBopora

or .T t rqaerc f l  KoHCTp\ -xu r re r i  pb rqa roB 13  r reu rue i i  es tco r t t  I I  xec rK l i l l  H l {3K l l } l  pe r ) ' -

. 1 {p } ' rou ! r l , r  KoJb l {o r {  1 / .  xoHco ibHo  pacnoro iKeHHbt } t t {  Ha  cneu l ia ibHb tx  KpoHureh-

f i a \  l 4  qeTbrpb iv { f l  cepBor \ {oTopaMi {  15 .  B  uapHHpax  MexaHH3Nla  ycTaHoB ieHbI  BTy , lKH

co cJoeNI Qroponlacra,  pa6orarout l ie 6eg cMa3KH-

Ba.n l9 '  arperara.  Bbrno, ' rHeH eAnHbnvr roHKocreHHsru (6 :  0,087du),  o6. '1t t [oBaH-

HL,t \ r  Hep)11aBerctqt t tu, ' I i . tcroN{ B 30He pacnoi ' Iox(eHHf noAuHnHHKa. Boxpyr BaJa

ycraHoBJeH orpai( f ,atou{ul i  Kox(y.x 18.  f lpnrreHeH HanpaBJrf l loulHf i  noalr lHnHHK

opuruna lsHo l ' r  KoHcrp -v -KuHf r  -  Ha  Bo , I f lHo l i  cua :xe  c  ca t (oyc r&HZB, lL iBS lou lH i l tHc f i

BK" ta^ tb r1 i l a  * tw  21 ,  onupurourHr . {L {cq  Ha  6o . r ru  2? .  BB i tHr {eHHb le  B  np i lBapb l ru ! i  23

Kopnvca  noAu l lnHr rKa . 'Pe r -v , ' t xp .vq  Har f l r  6o r rog ,  \ c raHaB.T t tBa to r  rpe6y -e l r r i l i  aaaop

B noJ . l r t rnH t iKe .  Tax r i l r  ;+ (e  nv re \ r  uox (e r  6u i ru  xovneHc t lpoBaH H3Hoc  BK ia , lb lua

i t  BaJa .  Topuoeure  vn . to rHesxn  20  Ba , ra ,  yc raHoB. ieHHbte  Bb Iue  l l  H t l iKe  no , lu lHn-

HHKa,  o6pasy ' ro r  3a r {KHvroe  npoc rpaHcrBo ,  B  KoTopoe  qepe3  QH; r l rp  21  no  - rpy6e  25

norBotrHTcf l  BoAa; orBo-rrr rcf i  oHa H3 Hefo no rp,v6e /6.  Macrro K cePBoN{oropaM noAalor

rro rp y6av 26.
Ceapnoe pa6ouee Ko.teco 29 nueer 16 urrannoBaHHbtx H3 crzr'IH 0Xl2FIA ilona-

crefi ,  npHBapeHHbrx K crvnHlle H o6oAy, H3toroBr'I€HHbtlt t  H3 TaKoro rKe Marep\y?'

K. n. .r .  ,  nonyveHHuii  ua l{o. le,,rH b , ' :  O,f rr 3ToFo KoJIeca, rocrHraer 93o/o '

O6rexaevsrf i  xog,vc 30 cutaao pa3BHT H .\oporuo corJacoBaH c n, ' IaBHo oqepqeHHblr l

nporcqHbr^ ,  ,pr^ro*r .  ) -n . ro ' rHer i l re  J /  Ha 
'o6oAe 

u{exeBoe c  KaHaBKaMH, Ho 6es

BHVrpeHHer-O KO, lbUa.  qTC -v-npouaer  KOHCTp,VKI{ l { rc  I I  ee H3roToB, : leHLIe,  oAHaKo

np r r  i r3Hoce rpe6yer  eoccraFroe, reHl rq  KaHaBoK Henocpet rcrBeHHo Ha o6oAe pa6o-
qe io  Ko" : Ieca.  Ha cr ! 'n l iue 28 pa6oqero Ko;eca npHl teHeHo ! f l ' lo rHeHt le  3y6ca-
' ro i i  r (oHcrpyKUr{ r i ,  r r 'e rcu lee 3aocrpeHHbte Kpo}{K} t  Bb lcTynoB,  o6paey 'ou lgX
\ taJbte 3a3opbt ,  Koropb{e np} t  KacaHuH "1erKo npnpa6aruBatorcq.  I {eHrpn-

p_vercn Vrri ' rorH€Hti€ nocie ycraHoBKil pa6o.lero Ko, ' Ieca nocpercrBorvt cMeule-

Hns BepxHet'o Kor' Ibt{? 3} '6qaTOrO yn.;IoTHeHlln B npeAe.Tax 3a3opoB B OTBepCTHflX

r,,tn 6or'ItoB.-:, ' '  
Hh puc. I I . l2 no?isau [aafea no paAHaxbno-oceBofi ryp6n.ne cpeAHeri 

9:t . :p^o;
xo.lHocrH, cnpoeKTHpoeaHuoli  

' l r  
t{3foroBJenHoii  rrLU3 a.,rq ToxrorylbcKofr I  JL

(cr r .  ra6, r .  I .3) .  CnupaJbHar  Kal tepa.1 H crarop 8 gsrno" ;THeHbI  noAo5Ho ycrs-H" I IHM-

CKl \ t .  Ha : ror i  f3C,  noxpaisanule f t  nHKoBble Harpy3KH,  FI l IpoTyp6nr t l t  3Haql l -

re"tbHyro qacrb cyroK He pa6oraror. A. 'rq roro qrcSst o6ecneqnTb nprl 3Toi\ l  i l t t tHl l-

\ ra" r  br rbre f io reprr  qepe3 HanpaB.Tf l rout ru i  annapar  l l  t ts6exarb npHNleHeHHff  He.x ,o-

cTaroqHo Ha,aexHbr . \  B t 'c . loBrr rx  f3C pe3l rHoBbtN yn, lorneuru i ,  ̂ s  Kor lc rpyKuHt{

npe. lycvorpeHbt  l t i t t t t l l ta . lbHble 3a3op s  i  t  (no topUar t  , lonarox 0 ,2-0,3  Mi \ { '  no

conprrKacatgu l rnr rc f l  KpouKai \ r  -  oKo, r ro  0 ,1  l rnr ) . '  L l ro6st  o5ecneqt l rs  no; lo6t ture
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3a3opbr,  Heo6.xoAHM cnequa, ' IbHbt l l  MeroA c6opxl t ,  aHa"r IorHqHrt t l  paccvoTpeHHoMy

Bbrure,  Ho 6oaee roqsuf i  H npocrof i .

HHxHee Ko. l lbUo HanpaB, ' I f l roulefo annapara 4 )KecrKo ycraHaB" ' lHBaercf l  Ha

o i lopHor \ r  xo l sue  2 ,  npeABapHTeJ ' rbHo  o6pa6oraHHor \1 ,  Bb lBepeHHoM no  ropH3oHTy ,

3aKpen":reHHol! {  B 6erose H CoeAHHeHHOIV{ co cTaTOpolu npIBapeHHblNI K Helv ly npoMe-

xvror{Hblvr  Korsuorr  3.  Ha Hr.r ixHerv{  KoJbqe ycraHaBJ' i l ' lBator  Ha NIepHblx npoK"r IaA-

K3x ro;r . {unol . i  0,2 } r } r . iof larKu 5,  a Ha nx ropuax Ha raKLIx x(e npoK' laAKa.t  Kpbl t l lK-y

ryp6lnsr 7 c apetreHHo npr iKpen, leHHbrNr K ee Q,raHI{y npoMe}l {yroqH.bl} I  KoJbl lo iv{  9.

f loc,re 3Tofo npo\re l*( ) ' roqHoe KoJtbr{o npHXBaTbtBarcT 3r ' I€KTpoCBapKoH K HapyxHo} ' ly

6yp r l r xy ,  o5pas .v - rou le l t \ :  Ko . tbueBo i . i  nas  Ha  noBepxHocr l l  c ra ropa .  3a re l l  Kpb l l r lKy

rvp6r rHsr  noAHn l la rc r ,  ! ' Ja , i r i o r  npoK, ra IKH v I  npo l te )Ky ro t {Hoe  Ko" lbUo  np l lBapHBa io r

K  Hap .vx (F ro i \ { . v  r . r  eHvrpeuuer ry  6yp r l r xav ,  o6pa3 \ ' rou t t } t  nag .  Ia , ruue l i ruaq  o6opxa

BeAerc f l  a  o6s iqHo \ t  nop f l . tKe .  f l p l r  raxo r : i  c6opKe  l tHHHt \ taJbHb le  rop l - (oBb le  3a3opb l

onpe le . t f l r o rcq  roJu -UrHo i r  npoK" ' i a lox .  L { ro6s r  oSecne , i t t rb  Bo3MoxHo } leHbue  o rK i lo -

HeHHf l  3a3opoB ? / ,  neo6 . roJ , l r \ ro  o rpaHnr { t t rb  ) f i ec rK l l \ I  ̂ l on } ' cKo l \ l  Bb lco rv  nepa  b , ' ep .

J - lonarx r r  HanpaB. ' r f l r o r re ro  annapara  o r " r r i rb r  t t 3  c raJ l t  0X  l2HA i l ,  a  o \ l b lBae \ lb le

noBep . \F roc r r r  r i i l b r ruKr i  r r  r r r r ; ^ i iHero  KoJbua  o6 . r l i uoeaHb i  " t t { c ra r t } t  i t 3  c raJ r l  0X  l , i .

P r 6 o q e e  K o " t e c L r  6  ( . i r  0 i t c .  I l - 7 .  a )  n s r n o " i H e H o  c B a p H o - u l r a l l n o B a H H b l l l  t ' i 3  c r a " l I I

0X  i2H f  .  l l p l i  i - {ecnoKor rHbrx  pe ; ' i i r rN ta \  B  o6Jac rb  paSouero  Ko . leca  qepe3  o rBepcr t l e

BaJa  no -4Bo , t f lT  Bo3- t \ ' \  no ; I  a ruoc6epHbr \ r , l . aBJeHt ieu .  f l p l i  pa6ore  a rpe ra ra  B  Ko . \ l -

neHcaTopHor {  pe )^ i \n r re  r3  pecHBepa  no  rpySe  l9  soz lyx  no .4aeTcs  noA laBJeHHeM,

Heo6.\o- lurrbrrr  J , . r f l  or ; f iar i r f l  Bo, lbr  I r3 KaNrepst  pa6ouero KoJIeca.  Pa6oqee Ko, leco,

l r l re rouee  Heradap l r rHbre  pa3 \ repbr ,  . {oc raB . , - i r , ' I ocL ,  ua  f3C cHaqa . r l a  no  Bo ]e ,  a  3aTer l

T f l f a q a l r t t  H a  c n e q t t a . t b H b t \  T p a H c n o p r e p a . \ .  f l p l n l e H e H u t  u r e J e B b l e  c  K a H a B K a l t H

ynJorHern r r  pa6ouero  Ko . ieca  (Hr r ; * iHee  ?2  r r  aep . rHee  2J )  Hap .v - ) (Hoe  Ko , lbuo  HHx-

H e r - o  y n , r o r H e H g f l  K o H c o . t b H o  v c r a H o B " i e H o  H a  Q v u : a \ t e H T H o \ l  K o . I b u e ,  q r o  n o 3 B o -

" r f l e r  u e H T p l { p o B a r b  e r c  n o  o 5 o ^ l y  H e 3 a B l r c n } t o  o r . l p } - ' r t t x . l e r a ; e i i .  H a p . v x H o e

KoJbUo Bep^ \Hero  vn . toTHeH! r f f  TaK:xe  vKpen" leHo  cso6o . lHo  l l  UeHTpt lpyeTc f l  no

c T V n l l u e .
Hanpaur ro ruu i i  no l ru r rnHr rx  l 2  c  r rac iqHo i t  cvasxo i i  H  ca l \ t o , vc r?HdBrHBdto -

iq r r l ruc f l  BKJsJ .b r r rd rn t  / , /  o r . tHqaercq  reN{ ,  q ro  e ro  Kopnyc  yc raHoB; ' l eH  H& Bcrpeq-

Hb ix  K . rHHbqx  13 ,  Koropbr \g r  oH qeHTpHpyercq .  Mac . , ' t oo . r , raA l t reJ lb  .10  Ha .xoAHrcq

BHyrp r r  Kpb l t xxH ryp5 i rHr r .  Cepeo t ro ropbr  /6  pacno , ' t oxeHbI  B  HHue  /5  uax r l t  r yp -

6 r rHr i  n  csa6xeHbr  Bepr l rKaJbHbur { r {  yKa3are , r l sMH xoAa  14 .  Borc  H3  Kpb lu lKA ' ! !a '

. r r f i e rcq  no  rpy6e  20 ,  a  nporeqK l {  \ {ac r ' r r  H3  cepBoMoropoB -  , l eKa i * (Hb l \ t  a rpe ra -

to_y1,!.7. ! lg4go;u1cn ggla no rpy6aru 18"
" '  - "H,  

p i ic . " ' i i ' .  t3  npe:craBJeH'  paspea rHxoxo; rHor l  pa lHa, rbHo-oceBof i  ryp6rrHsr ,

cnpoeKrr rpoeaHuol i  r i  l rs roros. resHoi i ' , l - lM3 , r , rq  f3C <6a,1nve.n a>.  B ' r ,vp6HHe npt ' t -

NIeHeHa cBapHo- ,n tTaR l t3  . tB)*X qacre i t  cnHpanbHaf l  KaMepa 1.  B Hef t  c rarop-  H

Q,raHurt orr ' I trrbr g3 cra. l l  20fcrq, a 3BeHbfl cBa.lbuoBaHbl l l3,rHcrogofi  crsr ' IH MCr3

H 3are\ r  cBapeHbr  co craroporr .  f lpo. lo ; rsHuui  (vepr l r roHa, lbHbl f i )  pa36ei l { ,  cKpenJeH-

Hul f i  6or r ra i l iH,  nosuo. i f le r -pa:6uparb Kar{epy Ha qacrH.  K HHxHer t ,v  ropH3oHTaJb-
Hovy Q,raHuy Kar lepbr  npHKpenJeHo 6o, , r ra lwn HHxHee Konbuo 4 HanpaeJ ' I f l to l l le ro
unnipuru Buip.xHuri q,raHbu ?1 orcactrsaiorr(ei i  rp,v6tr raKxe npHKp€nrleH K Ko,' ' Ibuy 4

r . i  o6pasyer  KaMepy-pa6overo Ko, , l€c3.  Hanpausrcu lHf i  annapar  xapaKrepeH ArT
3Tofo rrna ryp6HH. 

'B 
*art ycraHoBr, 'reHu 24 ,tonarKH 5, HMercurne nep_bfl  Mdr' Ioft

Bbrcorbr  (bo J  0 , lDr)  r i  l raccnBHbte AJ ' lHHHbte BepXHl{e UanQbI .  Kpururxa 8 ryp6HHut

BbrnoiHeHa caapHoi i  H3. ' rHcroBol i  c ranH MCr3;  oHa MaccHBHaH l I  Bb lcoKaq,  eroA€r ' I?€T

ee AocraroqHo npocgoi r .  f loarur rnHHKl t  6  , ' ror - raToK HanpaBnqiouero annapara ycra-

HoB. , t€Hbt  B Kpbt tUKe rvp6 l tHst .  BrVlx l t  BepXHl lX l t  HHxHei t  onop UanQ i lonaTKl I

Bbt f lo ; tH€Hur  u :  6poHsur  6p.OUC6-6-3.  f  ycran r {acrqHaf l  cMa3Ka noABoAr l rc f l  K Bep ' \ -

H l l l t  onopa iu  qepe3  Kopn ! ' c  no lu l l t nH t {Ka ,  a  x  HuxHe f i  -  no  rpy6xe  3  cHHay '  O t

BoAbr  no. l ru l lnHrrKl r  oFpax. ler rsr  U-o6pa3HI- , r r {n  ynJorHeHl l f l l \ { r l  H3 pe3l lHbl .  Ar ' I f i  Bb lny-

cKa nporeqeK ycraHoB. teHa rpy '6xa 2.  BxeruHNi i  np l tBoA HanpaBnf l loqero annapara
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oTJrlrqaeTcs pacno,'ro)KeHHeM perynHpyioulero Ko,rIbUa 7 cHapylKI'l oT ironaToK-

Cepeoruroropbt /6 H?IlpdB;ftoulero af lnapara I. I  onopa 17 p,erympyrculero KoJtbUa

jcTSHoBroHbr Ha cnaparbHorl KaMepe, qro o6rerqaet o6ciryxueaHHe H Aocryn
K noAur . tnHHKy LI  MexaHH3MaM Typ6HHbl .

Ba; arperira cocrour H3 Baila'  14 ^ryp6uabr H Bara .13 reueparopa. To.nlqHua

creHKH Ba,'ra 60:0,28d.. f lplr lreHeH noAirJHnHHK 15 ryp6wubt c \ ,{ac,II f lHoI? oxJ'Ia-

)K1arcx1ert cMa3Koi{ H catroycraHaB,, 'rHBarculurvntcf i  cef\{eHTa\{n. f lat npeAoxpaHeHHfl

noAuHnHHKa or nonalaHnfl BoAbt H3 Iro"i'IocTH HaA paSoqttM KoJ'IecoN't Ha QJIaHITe
B3;1t ]craHoB;r€Hbr ABofiHbre ropuoBbre nrev6pAHHbte ynJ'torHeltfl, 10, K Koropbllvl ,[,IIq

npoMbIBKH nOABO.Ir.rTCfl qHcTaq BoAa, a HHX(e HHX - peMoHTHble yn, ' IoTHeWnn,9-

B ot"apatvH Ha HHx(HeM Topue Ba!.Ta ycraHoBJIeH ulapoBofi nonJlaBKoBblf i  K,; lanaH I I ,

*o topoi r l  nponycKaer  Bo3Ayx B 3oHy ryp6nnsr  npH nonnxeHHtx AaB, ' IeHHt  ea pa6o-
r{HIvr Ko.r€co}vr, KorAa arlrocQepnoe AaB,' teHHe npeoAoJ'IeBaer cHr'Iy npy}KHHbI'  noA-

nHpanruel i  ruap 12. HelocT arxov groi i  KoHcrpVKuHH sB.rserct l  HeBo3iv{oxHocrb

vnpaBJeHHs BnycKoM BO3AyXa.'  'Pa6o,ree 
xo,reco 20 rvp6ngbi, HMerculee rHnHqHylo .qng THXoxoAHbl.\  Ko., ' i€c Qoprty'

or . iHro l . r3  Hepxaeeroueh H3Hococrof ixo i i  c ra i lH l0Xl8H3f3n2I .  !po '  Heo6xoArr -

\ locrq Kor.r€co vo)Ker 6srrs EaveHeHo qepe3 orcacbrBarcuyrc Tpy6y. Ha ero crynHue

ycraHoBJeHo BepxHee 18, a Ha o6oAe HHx(Hee 22 rpe6euqarble ( l l -o6paeHste) ynrror-

HeHr.rq, HyeprrrHe oAHHaKoBbre pa3Mepbr; Hx AHaMerp ueHbule, qeM HapyxHufi Ana-

rrerp pa6oqefo KoJreca. f lporeqKn B npe6eHuarblt  ynnorHeHnsx ttenb[Je, qeM B o6blc-

HbrX rrl€r€Bbrx. O6Texaeyufi KoHyc 19, pacno.noxeHHufi HenocpeAcrBeHHo 3a BblxoA-

HbrMH KpouKauH ;tof lacr€i i ,  or] ' IHqaercf l  TeM, qro y ero ocHoBaHHfl_pacnoxoxeHa
KpyroBafl U€r-rn AJrf l  paBHoMepHono BbrnycKa noABo.lHMoro Bo3.{yxa. BcnouorareJb-

rlbrg yclp-oricr,qa rypQHHu aHaitorHr{Hbr npHMeHflerrbrM n ryp6nHax Apyr}IX rHnoB-
"  -Ha 

1 inc.  t l . t+  npe:cran, reH pa3pe3 no Mor lHol . i  sucoxoHanopHor ' t . .pa, (HarbHo,-
ocesofi  ryp6HHe f3C <t{ep,rHJl, ' r-Oo,'rc> (cu. ra6;. I .3), r :roros, ' IeHHofr KaHa.[cKoH

cpHprurofi .4orrntHsoH n .{H;i>. 
'r '

"  'CnuDa, tbHaq 
KaMepa rvp6Hubr  cBapHaq,  Bbrno iHeHa l t3  . l I l c roBof t  c raJ l l  roJ l tqH-

Hof i  to '70 nu.  f lpur reHeHt i  rnnr roHbre r , i ' r r  BbrcoKux HanopoB JIonarKH HanpaBrq-

lourero annapaTa c Maroft Bbrcoroi{ nepa H pasaltror. i  BepxHeit uanQoi: i . .Onopa no,l-

nf lTHtrKa )crdHoBrl€Ha Ha KpbinKe ryp6nHsr. Peryaxpyrcuee Ko.lbuo Bbino"' IHeHo

Heo6u,{t{o 6o;tsutot i  Bbtcorbt, qro o6tgcHqercg BbIcoKHt\{ pacno,lo}KeHHe\{ cepBoMo-

ropoB B i laxre ryp6uHrr. Kprrurxa ryp6HHu n,locKaff.  f loAnqrHHx ycraHoBi' IeH

Ha Kpbt txKe ryp6 l rHsI  Ha onope,  a  nOAtr IHnHHK ryp6l tHrr  BHyTpl l  onopbl ,  T-  €-TaK )Ke '

KaK B oreqecrgeHHbrx KoHcrp,vKunqx. Pa6oqee Ko.:Ieco xapaKTepHo ,(, ' Iq npH}leHfie-

l , rbr . \  rpH 3r r {x  Hanopax ( rY : '300 v)  rHnoe. ryp6uH.  BepxHee ynJ ' IorHeH}te  pa6oqero

KoJeca rpe6egvaroe, a HHxHee - ueJeBoe; B I€; ' I f lX y]reHbueH]Iq oceBoft cl t ;rul

oHtr pacnoJrcxenbr no oKpyif iHocrH, 6nngxofi  K oKpylKHocrl l  BbtxoaHoro !.}{aMerpa.
B xout rqecxof i  qacrH orcacblBalouef i  rp-v6sr  npe! , ) 'cNlorpeH npoxo '1 '  n03Borq!o-

u l r i i  cHl r3v npoHrrKHvrb K pa6oueuv Ko. rec! ' ,  i tpuqer{  ra i ' rx l r  6or roe,  J ipenni l l ] l x
pa6ouee xor ie io  K Ba. r ) ' ,  o rBHHr{HBarcTcf l  raK)(e  cHn3\ ' ,  KaK Ha f3C nEa. l l t tugta>>

_ (c \ {=_ Bi rc .  I  l .  13)
Ha  puc .  I I . l 5  noKa3aHa  ca r ra f l  l r ou lHaq  (M  :  +0 ! {B r ) coBpe } reHHa f l  pa . lHa , l bHo-

oceBaq iH- tpo1, rauHHa fA3CcPoxxyyu-MayHruH) (CI I IA) ,  pa6orarouaf l  np l {  Hanopax

H. ,yp :394 l r  , , t  H, , :  411 r r .  fH lpoarperarbt  pacno, . ' IoxeHbl  B no. [3e\ lHoN{ no\ ' {e-

ee' i i l rrr  np' 3ar-, ' r ! '6IeHr'r pa6ouero Koit€CA 40 rr.  I- lepef f l l iDo). laul lFIart l{  -VcTaHoB-
,TeHbr  uapoBbre 3arBopbr  rHaMerpol r  3  l r .  Cnr tpa, rssaq_Kal tepa 19 paccul l raHa Ha

pa6ouee - r ,aBxeHrre 4 ,75. \ t l - la  H l rcnbrrare,TbHoe 7 Ml - la .  O6o; roqra Kar iepb l  cBapHaf l "
Bbrno, t r rcHHaf i  l r3  qerbtpe. t  cexu l r f r .  Koropbre np i t  voHTalhe oKot{qare;b l Io  np} lBa-
p r rBaJ l r  K  c ra ropy .3 ra  cn r rpaJbHaR KaMepa  n l t ee r  B ,Hy rpeHHt te  By rb t  / 8 ,  q ro  no3Bo-
Jr r , ' ro  c ; ,eJrarb Bce ceqeHrr f l  Ka i \ iepbr  Kpyf , ' Ibn\nr .  Hanpaoiqrcu l t i t  annapar  l l r leer

b o  - : 0 , 1 7 8 D r ,  p ,  :  l . 2 D t ;  e r o  2 0  J o n a r o K  1 7  B L ' t n o J ' I H e H b t  n 3  H e p x a B e o l u e l l
c ra ; t r r  (1396 Cr ;  .qo 3 ,99 '0  Ni )  c  o .  :  665 MI- la .  f lpueol  t lanDaB, l f l rou le fo  annapar i !

' l i l
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o6HqHHIi:  c pbtqanaMu 13, cepbraMn-crff)KKaMu 1, perylrnpyrouruM KoJrbr.totvr 4,
ycraHoBreHHbtM Ha HaAcrasxe 6, AByMq cepBoMoropaNrH 3, ycranoereHHbrMH B HHuax
uraxru 2 .  Kprrurxa 14 fHApoMauIHHbr ,  oparnHa;r ruof t  oTxpurof t  no nepnQepnn

o9220

Puc. I i . l ' { .  f  r r :poarperar c pa^r! ra. ' rbHo *""d:r : l .oKoHanopHoft  rvp6nHor. i  r3C <LIeprraa-

l (oHcJpyK(HH, c /craHoBr€HHbrMH HenocpeAcrBeHHo B KpE{trrKe BTyJIKaMH onop /5
u /6 oepxHefi uanQu.

Pa6oqee Koneco 24 c wectbro ronacrflMH e aror? Hacoc-Typ6HHe esrnoJrHeHo H3
flepxaBeoqeft cTa.nn. Ero Analvterp Dr." 6o.[bu]e AnaMerpa KoJreca o6urvHorl ryp-
6Huu D.r"o ror? xe Mou{HocrH npHMepHo Ha 400/o. ?to cire.qyer H3 coorHoueHns
I IpHBeAeHHbIx pacxoAoB Qi . "o  :2Qi" .  I - ipHHr{Maf l  r l ryp ry  r l r ,  f io . f i ]HHM

Dt r * :  D r t yp {a ; f f i  -  D r , vp \ / ' r 2 .

B ryp6nne npt{MeHeHu xogaHufi Tor' ICTocr€HHsui BaJT, Koroprrf i  cocronr uz sana l0
rHIpoMauHHbI  H aana 8 3 , ' leKTpoMaluHHbr ,  H HanpaBnnrcqui : r  no. lLur rnHHK c Lrac, , r f f -
.{1)
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soft cMa3Kofi. n MaccuBgbrru Ko./'rbqeBHM BK./'raAbr[reM 7. D,;ts, pa3rpy3KH crynHlrbr
pa6ouero KoJreca ycraHoB"reHa rpy6a 9. f loasoa Bo3Ayxa no4 pa6ouee Koneco npo-
lr3BoAnrcfl qepe3 wauepy 22. llpor'mraanqaq u oxnax(Aarou(afi BoAa noABoAHTcr
K frr.rorHeHafiM 12 saaa H ynnorHeuarM 23 woneca no rpy6an 5, 11 vt20" Atts ono-
po>r<HeHnq noJrocrr.r Koreca ycranoBi'Iewa rpy6a 21-

$ /'1.3. IuazouaJtbtLbl.e zudpomypduutt

AnaroHa,lbubre pa6oune Ko,'rec3 c )KecrKo 3aKpenneHn btMH ,ioflacrffMH 6u.nu
paepa6otanbr qeucKHM HH>K. I loeaqeroM B Hatlane XX 8., oAHaKo Hx pa6ovaa
xapaKrepHcrHKa 6or.na croJrb >Ke Kpyroft n ysxofi ,  KaK y nponennepHbtx oceBbrx
typ6nn, no3roMy ulnpoKoro npHMeHeHHfi oHH He nonyqYl\.- 

B 1950 r. npoQeccopor'r B. C. Kesrroecxulr e CCCP 6rt ira nperno)KeHa
q t  r ' o d  . r r n n n r r r n 6 r r u t  a  n n  D ^ n ^ T u L t \ / r r  t r n n a n T  q r r r r  I  R  l  Q ( 9  n  J f  a  \ u a r ( \ -

A f f  a f  U n A ' r D l l q r l  l  r r A l / v  r  - t  y v l r l ^ q  v  r r v u v y v  '  r ^ q  A r r s '  v

i ia iTbr{yro  noBoporHol lonacrHyo ryp6uHy c  npHopHTeroM To}Ke or  1950 r .  B pnde
crpaH sa c_v-6exo,rr 6u,r 83fir  narerir f l .  Aepriauelr.  IuaroHaJbHbte rypSHHll srot i
cncreiwbt o6;ra.{arcr crorb iKe norofori  pa5oueti  xapaxrepncrnxoti ,  KaK H ocetsble
noBopoTi{o, lonacTHb{e Typor-IHbI, Ho npeBocxoAfiT l ix I Io KaBt{TaLll{oHHbl}t KaqecTBaM
H no3ToMy npHMeHqrorcrr npN 6o.ree BbrcoKHX Hanopax, rAe HMercT npenMyuecrBa
H rro K- n. l .  f lo cpaBHeHHru c paAna,lbno-oceBblMn ryp6i iHaMH oHi,t  f f8.: i f f iorcf i  6or- iee
6uicrpoxoAHbrMH, f ipeBocxoAflT HX no cpeAHeB3Ber.ueHHoMy K. u.,1.,  Ho ycrynator
no MaKcHIraJrbHbu\I 3HaqeHHfl i l r  K" n. A. w KaBLrrauHoHHbri\{ KaqecrBart.  3a nocJTeAHHe
20 ;re'r AHaroHa,tbHb{e ralporyp6HHbt HaITJII{ 3Har{HTerbHoe npHMeHeHHe KaK cHcreMbt,
n03BoJrf lroul l ie hcnorb3oBdrb npeHMyurecrBa noBoporHo;ronacrHbtx ryp6Hu npH
noBbr11reHHbrx Hanopax. Kponre rono, o5,ra. laq xopotxriMrt ceoi icrearr l t  e o6parHivtoivl
pe)Kr{\{e, oHti HcnoJb3ytlcrcq B KaqecrBe Hacoc-ryp6r. iH ^r;rq fA3C (crr.  ra6,-r.  I .4).
Srrt rr. \  cso!iclea o5rqcHqrorcf l  HeKoropbr\nr KoHcrpvKTttBHbtlt t i  oco5eHuocrf l) tH
! r  ) :c ,ToBH,qyH npeo6pa:caaHr iR 3Heprr l l t  noroKa.  l4cc. re . : ,oBaHt t f i  pa3 i t tqHbtx  rHnoB

rnaroHa.rlbHbrx ryp6nn t{3.rro}K€Hbl e pa5ore 124 I
B r,HaloHaJbHbr-\ ' ryp5Hnax )rolKer 5urr i lpt i \reHeH KaK KoHHqecKI{H

(puc .  I I . l 6 , 6 ) ,  r ax  l r  o6uqHt r f i  ( p l r c .  I L l 6 ,  a )  paA l ra ; r t su f i  HanpaB , : t f l r ou r l t f i  anna -
paT c BepTHKaXbHbItvI paCnOJ'IolKeHHerr oceti  ' lonarox. Kar noKa3arH Hcc,leAoBaHht,
3HepreTHqecKtre KaqecTBa nph KoHHqecKoM H paAHanbHoM annapaTax ocTaloTcfi
r :priKTr'-{ecr(H oAHHaKoBbltrH. To,rsxo nplt l ta;roft  NtotqHocrH He3HaqHTe,TbHoe noBbi-
ureHHe K.  n .  f .  Aaer  KoruHqecxHi i  H&rrp3Br f f roqHf i  annapar .  B Hgroroer€HnH paAH-
a;pHuii  annapar npoue, Tpylo3arparbi Ha eAHHHT{y Maccbl B HeM Menbule, no3ToMy
B noc.le.IHl{x lnaroHa,'rbHbrx ryp6nHa.x oH Hdr.Ir€;T npen}{yqecrBeHnoe npH;vIeHeHHe.

Esrc'rpoxoAHocrb .rnaroHaJTbHbrx ryp6HH lt  o6.rracrt i  Hx npHMeHeHI-If l  npL{ pa3-
. tHql {brx  Hanopax e 6oaruof t  l repe 3aBHcHr or  KoHcrpyKIrHu H Qoprvrsr  npotouuof t
qacrx ryp6nHsr. [- lprr arotr nppr 3aAaHHo]r.IHarrerpe D1 peuaroqyio ponb HrparcT
(p ac. t  I .  l6) Bbicora HdnpdB;'rrrroulero annapara b ,,  nnHria ronscrH lr. ,  ul l tp HHa
-rTofinacru br.;  yron HaKJ'IoHa ,ronacreft 0; vxc.to. lonacreft zi  Hx ro, ' tulnHa 6; ryctora
peruerKu In. l  l -r ,  Koropafl  yBexuqHBaercfl  or nepuQepnu K crynuqe; AHaMerp
fopnoBHHbr o'rcacusaroqefi  tpy6u D.oo; AHaMeTp cTynHUbI d"r. B,lHflHl l€ 3THx
3.rIeMeHTOB dHd,'rOrHgHO HX BJ'IHflHHTO B OCeBbrX H paAHa;IbHO-OCeBbIX ryp6nnax.
VeernqeHwe bs, bn.,g, Droo, yMeHbuenue ln. l t- ,  vr d., .  eeAet K yBe.{ttqeHnrc npo-
nycxxoft cnoco6uocrn Qi, 6srcrpoxoAHocru ns tr KaBlrraqnoHHoro ros@HIrHeHTa o
n Hao6opor. OAsaxo B AHaronar-IbHbrx ryp6nHax HMetorcs 6r5r ' Ibune Bo3MoxHocrH
BapbHpoBarb 3TH napaMeTpbl, ecr ' IH H3MeHflTb yro,r 0.- 

[- [pNueHnrorcf i  TpK 3HaqeHHri yr, ' ra 0:30, 45 n 60o, npHqeM 0 : 30o coorBercrByer
THxoxoAHbrM, a 0 : 60o - 6ucrpoxoAHbrM ryp6nHalt.  HaH6o;rbt l lee npHMeHeHHe
npn cpeAHr{x H noBbrureHHbrx Hanopa.\ Ha[L, ' IH pa6ovHe Kor, ' Ieca c 0 : 45o. , [ traro-
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Ha.rbHbre ryp6unrt  npHHflTo o6ogHaqars c yKa3aHl le i l l  yrJ ' Ia HaKJ' IoHa i1orracref i "

HanpnMep 430,  460,  I45.
Vron 0 oxasHsaer 6onrruce BrLrf lHHe Ha rHApoAuHaNtHqecKue ceorlcrna ryp'

5nsu. f ipuneueHue KoJ'reca c 0 : 60" no3Bo.rlqer yBeJlHqHTb cpe4nurl Aualrerp'
pa6ouero KoJreca D,p:  (D,  *  d" r )12 H ero 6ucrpoxoAHocrb,  a  npnMeueHue 0 :
:  30o - yMeHbuHri D.o u 6ucrpoxoAHocrb. VuensiueHHe yrra 0 (yoe"nuvenue
HzK;'rOH3 ,rOnaCrel; i)  cnoco6crnyer yBenHceHHro cocrasnsrcqeri qeHTpo6exHoil

PHc.  I I . l6 .  C . revu  nporor {Horo  rpaKra  AHanoHa. lbHof i  ryp6rnu

cnJrbr, co3Aarouefi  voueHr, nporHBo,u,ef icrnyrcutHli  i tarH6arcqerty NroMeHTy, Bo3HH-
KalOUIeMy nO.U, B, ' lHqHHeN{ CHJ'I fH,{pSBIHHeCKOfO . laBneHHfl H BeCa nepa r ' IOnaCTU.

Vro; HaKJoHa cBs3aH c iuHptrxofi  ;onacrH B pd,u,H?r' tbHor\{ HanpaB.:reHHH 3aBH-
cnMocrbro br. :  (D, - drr)12 sin 0. Orcro^qa npH 3aAaHHux D t H d* H yMeHb-
r.reHHH 0 ynerrlrvrrBaiorcn b,..  H npoxoAHoe ceqeHHe pa6ouero Kor' Ieca. Tarnu o6pa.
3oM, B Al{aroHanunofi  ryp6nHe, yMeHbruafl  HIII  yBe.;IHqHBaff d.,  nptt saAaHHoN,( O
H D 1, MoxHo coorBercrBeHHo H3MeHflTb b,.,,., npngeM B 6oJ'Ibuleft uepe, qeM 3To Aocru-
raercr B oceBbrx ryp6nHax, H nor' IyqnTb ror xe aQQexr H3MeHeHHs 6ricrpoxo4Hocru,
KaK H npn H3MeHeHHH yraa.3tu l . r  qacro nonb3yrorcs,  npHnrvas 0 :45o KaK np l r
orHocHTeJIbHO MaJIbrX, TaK H nOBbtUeHHbIX Hanopax.

C yraou 0 onpegerreHHbrM o6paaor"r cBq3aH !I AHaMerp I 'opnoBHHbI Drop. l lo
ycnoBHflM o6ecneqeHHq Hau6o,rsrueft nponycxnofi  cnoco6uocrn, KaK noKa3aJIH
HCCr'r€.(oB3HHrr, B 6ucrpo.xo4nbrx Ar.{aroHaJ-IbHbIx ryp6HHax gror AHarv{erp cocraBr'Ifler'
D.no :  0 ,98D1,  a  B THxoxoAHbIx  Drne :  (0 ,85+-0,9)  D1.  l lepexo4 or  noBepxHo-
crlr KaMeprr pa6ouero Koreca K KoHycy orcacblBanurefi  rpy6bt AonxeH 6urs rraB-
Hbr iv{ ,  o6urqHo eroonHcblBarcT paAHycorr r  p .  O,cHaxo nprr  6o.nsruoM AHaMerpe ropJ ' Io-



BI'{Hbl 3Har{eHHe p Ao"' I}KHo 6ltr l  uansrr 'r_(puc. I I . l6), Hnaqe 3a3op Me}KAy Jronacrbro
u raltepofi B 3oHe euxoAHoti KpoMKH 6i.qer cflHrrrKoN{ oo""r""i rip" y"""oqr{eHHH
orHocHTe,lbHofo pa3Mepa rop,{oBHHbr pacrer nponycKHaq cnoco6nocrt .ryp6nHri,
B To )Ke Bpellfi cKopocrH B noroKe Ha BbrxoAe us pa6overo KoJIeca Moryr H€ !B€;1H-qHBarbcq H craHoBflrcq 6onee paBHoMepHbrMH, qro npr.rBoAHT K yJTyrrueHHro KaBr.r-TaqHoHHblx KaqecrB (yveHsureHr'uo o). B cd'Iyqae Hcno"[b3oBaHHfl rHaroHarbHbrxryp6HH IIpH noBbIII IeHHbIX Hanopax y"[yquexue KaBHTaunoHHbrx KaqecrB rBr-rf iercf i
HcK"Ii'oqtITe"'IbHo Ba}KHblM, no3Tollty e CCCP npHMeHqr.or fopJoBLrHbr, Hr,re1gtrlHe
AHalterp, 6awzxvtvt K AHaMerpy pa6oue|o KoJreca. 'C,ruurxou lra,nsre D.oo yxyAruaroT
KaBHTauHoHHble KaqecrBa, yMeHb[ranr nporTycKHyro cnoco6uocrb H noHH;Karor
K' n'  A' PexoueuAyeMble Mocroncxnlr 3Heprernr{ecKu}r HHcrnTyroNr rrapaNrerpbr
AHaroHaJlbHbrx fHAporyp6au, no"nyqeHHbre B pe3ynbrare lrcnbiraanft rro.qeneii ,  rarisre  r a 6 a .  I I . 2 .

t  u u n u 4 u  I  t . /
Pexor ' renAyeM6Ie  napauerpH Axaroxa. tbHb{x  rxaporypdnH

l - l l  p l  l r e rp  u
l r l 0

6 s , _ r n n v n  r u  r r s

'l {;
c ,  e^ IHe ; i  6b l c rno -

x o : H o c T H

b0-- I 30
8 -  l 0

0.55-0,65
0,32-0,25

0.995-0,975

0.35--0,3

l , J - 1 , J D

o 2  . ) l

900-700
95-80

J,30
T t i . { o . \ oAHb ic

i20-200
l 0 - 1 2

0,75-0,775
0,2+-0.225

90,975

r l  t t { - r l  ?

r ,35-- I  .385

2 , 1 - 1 , 9

650-500
85-75

_ l H a n a 3 o H  H a n o p o 8 ,  I {
H tf  c.to _'tonacTeH
Brr' .roqiroe otuouLeuxe r(o.,
Ori iocltre.runafl  uJHpHHa . lorracrn
Orr rour re . rsHtn i  - luaverp  rop . , roBHHbr  Kaue_

p b t
Oraocr r re - t lHar r  Bbrcora  JonarKr r  pa ina . rb -

i lo ro  l ranpats . ' t f l  tou le ro  annapaTa
O. l r rocr r r r . . rus l i i i  LHa l re rp  pacno.ToxeHrr f l

oce t r  . ' IonaroK HanpaExf l loqero  annapara
(npx  ro  :  2 - t )

Ornocure;rtHax Bbrcora otcacHgarou{ei i
rp 1-6sr

f lpxaereHnur i  pac . ro4  B onrnMvMe e ' r ,  : t l c
l fpnee, leHHaf i  qacrora  BpaqeHxq B onrx -

rt , .  t te n,.  o6, 'r i l t r t

L O - t O

6-9
0,43-0.55
0,33-0.26

0,995-0,975

0,.1-0,375

l  9 q _ t  l q

9 ?

i 200-950
I  l5-95

I-Ioaopor noroKa B AHaroHa.:rbHor? Typ6HHe npoHcxo.rrrr Ka K nepeA paOoqHilr
Ko '1ecor l .  (vacrnvHo) ,  rax  H Ha BbrxoAe H3 Hefo,  a  npoxoAHbre ceqeHHf l  B npeAexax
Koieca (e ryp6nnHoM pexHlre) nocreneHHo yMeHbr.rraorcq. TeqeHHe, ec"rH paccMa-
TpllBarb a6coJIorHb{e cKopocrru, f lB. i Igercq 6oi ' Iee xonQveopuur' t ,  qe}r B oceBbrx
ryp6rHax,  npHqeM 3oHa HaH6onbuHx cKopocref i  oxagrrBaerc f l  TaK)Ke Ha BbrxoAe
H3 pa6oqero KoJIeca, a Kopnyc pa6oqero Koreca He crecHfler noroK Ha BbrxoAe.
B grHx yc. i loBHtx npH oAHHaKoBbrx npHBeAeHHbrx pacxoAax Har6oJrbrrrHe cKopocrg
noroKa I AHaroHanbHoM pa6oqeM Konece oKa3bIBaiorcq N{eHbulHMH, qeN{ B oceBoM,
a KaBHTauHoHHbIe KaqecrBa nf{uHMH. 3rr.ru xe o66rrcHflrorcf i  xopouKe cBoficrBa
o6parnuu.x AHaroHanbHbIX rHApoMauHH. B HacocHoM pe)KHMe noroK, npo.xoAs
:_ ?6parHo1!t HanpaBJIeHHH, Bcrpeqaer Bce 6onee pacurrprtorqnecfl  ceqennfl  H ero
AHQQy3opHocrb oKa3blBaercq AocraroqHofi Anfi  nocrereHHoro nepexoAa KHHergqe-
cKofi  3HeprHH B 3HeprHro AaBJreHHfi.

6onsuoe 3'aqeHHe B AHafoHaJrbHbrx ryp6nuax HMeer 3a3op 6 lrex4y Hapy),.-
RbIMH KpoMKaMH ,tonac'reft  H noBepxHocrbro KaMepbI pa6oueno Ko,leca, noragaHHufi
Ha pHc '  I I . l6 ,  a .  VeenuqeHHe 3rofo  3a3opa B AHaroHad' rbnb{x  ryp6nnax npHBoAr{ r
K noHH)KeHHrc K- n. A., Mou{Hocrrr H yBenHqeHHro KaBHTaqHoHHoro Ko3@H(HeHTa o
B 6onbureri  l repe, qeM B oceBilx ryo6nnax.

{ t

@t'tgH.{ecxaq npHpo,la flBi'reHHIi, Bbr3biBaroulafl sror aQQerr, HeAocraror{Ho
Bbif lcHeHa. MoxHo IIp€.{f lo;1o}KHTb, qro ttpt i  HaiTHHHT{ 3a3opa Ha BbrxoAe us pa6ouero
KoIeca cKopocrl{ ct l i lbHo Bo3pacraror H o6pa3yeTcfi  3aBLixpeHHbri i  crof i  B rroroKe,
roropsrft ,  noflaAaf B I 'opioBHHy, nepeceKaer noroK t4, orpbiBaqcb or creHoK., o6pa-
3yer Ko"rlbl leBoti  BHXpb Ha B.{oAe. 3ro npaeoAlrr K y.veHbueHnro 4eircrByrcIr lero
ceqeHHf l  B rop. roBt tHe ! t  noBbtueHnrc l recrHbrx:saqeHnf t  cKopocrH.  I4s  sr l rx  coo6pa-
xeHHi i  ; (er larerbuo B I l taroHt i tbHbrx rypSl rnax 3a3op rpr . {Hr . i . \ tarb  paBHbr} r  (0 ,0007-
-:-0,001) D t,  Ho npl{ 3ToNt ero r, t} lHHiwaJburte SaxruqecKHe 3iraqeHr,rf  He ,foi1}KHbr
6url I IeHbue 0,0005D r. I- lpa Halpy)KeHnlr paSovero Ko",reca rHApaB,;rHqecxoli
oceBol ' i  ct ' t ; toi t  ero ueHTp neperreqaercf l  B{oJ'rb ocH ryp6nHst Ha Lh, T.€. Ha 3Haqe-
HHn nporH6a oriopbr, i{ecyulei i  nrry arper-ara, H pacrf l)KeH!rff  Ba;ra. f lptr 3roM
3a3op \ lelKxy ! ' tof lacrbro r i  ralrepol i  .vr,reHbil laercf l  Ha 6' :  Alr cos 0" fAe 0' - ,vfoJ
\relK.ly HanpaB;reHtre.\r paIH)'ca, npoBeAeHHofo K TOqKe, B KOTOpOTI Onpele. l f lercf l
a 2 ? n n  t I  n c L I  . r r , ' n i r r r r q l  l - I r r r 6 n r l r r r r r a  A '  i . r - ' . -  . ^  - , . , - . . .  a r' - " - r  ^ _ ' r " . . . ^ " .  u u r r u  

"  
v : A J  r ,  v l L D r r A n u ,  r r P r r  i Y t t r n r r , t t d , r r D f l D l . \  v

v fop,loBr.{Hbi orcacsrearcu{ei i  rpr, '5si.  I- lo_qrorry nprr c6opKe, Kor-Ia cLr;ra rt i- IpaB.rrr-
qecKoro - laB" leHi tn  ora\  TCTB\-er .  3a3op c . te- lver  3a laBarb KaK c \ ' \ r \ rv  6 . .  :  g  - -
- -  6 '  r r  vKa3b rea rb  roqK \  .  B  Ko ropo t r  oH  3aJ ,aH .

! 'c rascer . l t  l t te ic r {a . i r ,uu i .x  r . . ,  pd i rH nogo6r iu i  vcraHoBKa} i  oceBbi - \  i i  pa. r i ia , rb i {o-
o c e B b r x ' r v p 6 u u  H a  H a n o p b r  5 0 - 1 5 0  r r  ( o r .  p n c .  I I . 3  u  I I . 8 ) .

f l a  [ J i i c .  i i . i i  noKa3aHa  KoHcrpVK i l i l ' r  ca ] t o t i  r t ou luo l i  coBpeueHuo [ t  l na roHaJb -
no/t r l 'p6Hust . \ toulHocrbro 220 .! tBr, cnpoeKTHposaHHori H r.r3roToe,reHHoli  i r i . \13
l " rq  3eLicxo l i  f3C (cr t .  ra6"r .  I+) .  CeapHbre cnHpa,TbHaq \ reraJ. 'urqecKaq xa l repa 19
c Kp,vr " lb t l t t {  ceqeHI t f i \ i l {  r t  c rarop 3,  esrno; IHeHbi  raK )* (e ,  KaK B ycrb- r . rJ iH}rcKHx Lt
ToKTorv" ' rbcKrrx  nr :porr  p6nHa. \ ,  c  \ rq f  Ko i i  npox. ra lxor i  Ha aepxuel i  noBepxHocr l r
cn r rpa " ' r sno l i  r , a r reps r .  Kax  a  5o . rbu r rHc rBe . l r r a foHa"TbHb tx  r1 ' p6nn ,  np r r . \ r eHeH pa ; l u_
a" ' lsss l i i  HanpaB"tRtout tn i  annapar  c  o5urqssr ru i  J lor rarKar t i t  2 / .  HrrxHqf f  onopa ,Tor ta-
ToK pacno;oxeHa B Hrr ; i (Hei r  Ko"- Ibue 22 uanpaBJf l ror l {ero  annapara,  rBe BepxHHe _
B Kopny 'ca.x  5  t to- ] ix i tnHuKoB,  vcraHoBieHHbrx B KpbruKe 4 r , " -pd l rHnr .  C6opKa Ha-
npaBJf l to tqero annapara Beierc f l  TaK ; r<e,  KaK B ToKTory, tbcKH.x rH^Iporyp6nsax.
i lpalyartorpeHo [poNrei+(] 'ToqHoe Ko"'rbuo 6. 3ro no3Bo;rer AocrKrHyrb MHHHMa.irb-
Hblx  ropUoBblx  3a3opoB.  Onopa l6  nn la t  ) 'c raHoBreHa Ha KpbrurKe ' r i rp6HHu,  no-
no3Toll ty oceBafl cH.ta qepe3 KpbrurKy rvp6rrxrr nepeAaercf l  Ha crarop. TaKafl KoH-
crpyKUHf i  B IHaroHa. lbHbt . \  ryp6rrnax npHr{eHeHa BnepBbre.  Kporruxa ryp6uuu,
HH)KHee KO.l lbIIO HanpaB.lf f}oI. I{ero annapaTa, OnOpa II f lTbt, per.V, 'rHpyrOqee KOr'Ib(O
Bblnor' IHeHbI cBapHblrt l l  I l3 npoKara MCr3 H cocToflT, KaK o6btqHo, Lr3 oTAe.:IbHbtx
ceKTopoB,  cKpenieHHu.r  5o l ra . r r r r  H tur l rQra l t l r .

I - lpNeog, ' IonaroK cocrot t r  I I3  pb iqaroe /8  co cpe3Hbrr* r  na, ' rbua. \ {H,  cepen 9 co
crf l)KKar\{[r tr  pery,tnp.vrculero KoJbua l7 xopo6uaroro ceqeHHfl.  CABoeHHbre cepBol\to-
Topbr  l0  ycrauoBJeHbr .Ha onope no^ ln f lTHrrKa H cBR3aHbr  c  na. tbuar{ [ {  peryJ ' rHpy loqero
Ko"rTbqa nocpelcrBo\r K\ ' . l l lcbr LI Ka.\tHq 1/. Bce y3"rbr TpeHr{f l  Ha[rpaB,'rr]or.qero annapa-
ra csa6xeHbt BKia^Ibi[ Ia\rur ]r3 Hano,tHeHHoroSropon,racra, He rpe6yrcqn]tH ci lra3Kfi.

EArrHuf i  ToHKocreHHrr i r  ceapHo-KoBaHbr f i  sa, i  /3  arperara coeAuHeH c pa6oqnM
KoJ' IecoNt  20 w potopo\ (  reHeparopa Q,raHuarrn.  06srqHsr i r  no; fu lnnHnx l4  ryp6HHrr
Ha BoAtHofi cttasxe c o6pe3HHeHHbrMH cefMenTaiua ycraHoBr'IeH Ha ocHoBaHHH onopbl
noAntTHHKa, qTO IrO3BOrH,rO non,HflTb KOpnyC noA[IHnHHKa BHrXe ypoBHfl Kpb[XKH
ryp6HHur H coBi\{ecrrrb c Heii  Kopnyc pa6oqero Koieca. I{enrpnpyercf l  noAtrIHnHhK
orx(HMHbTMH 6ortralrH.

Pa6oqee KoJreco corepx(HT Aecrrrb pacnoJrox(eHHbrx no.[ yrnoM 45" r ocrr ryp-
6HHrr , ,ron3cr€ri  2J, or.rHrarx n3 HeplKaBercqeir craJH 0X l2HA;-I.  MexaHH3M noBo-
pora I lonacreft Bbrno.:IHeH co c^qBoeHHbrM lnQQepeHu[{aJrbHbrM cepBotv{oropoM,
co3larculH;vr 66,rruHe VcH.' I l l f l  np!{. \oAe nopuHerl BBepx - Ha oTKpbrTHe r ' Iof ldCTefi -
H MeHbuJHe npH xoAe BHH3 -  Ha 3aKpbrrne.  Ero np l rMeneHrre ue, ' recoo6pa3Ho noro iuy,
qTo rt l .(pas, ' I l tqecxlt t i  I{oi\reHT, "{ef icrBytotqHft Ha 3aKpbrrHe , 'ronacrH 60, ' Ioue, qeM
rHApaenrrqecxrr i i  rror\reHT Ha orKpbrrne.
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Ka,vepa 7 pa6ouero Koreca cBapHar, c$epnqecKaff,  ort{brBaeMaff,  noBepxHocrb
xoropofi  Bbrno"riHeHa H3 Hepxaeepqerl crarn. ! ,nanerp ropioBnHbr npHHflT 6,r lrg-
KHM K AHaMerpy pa6ouero Ko., ' lec& (D.op : 0,996D1), a nepexoA K orcacbrBarcrqer:r
Tpy6e ./  sHno,rHeH B Bli .{e I IHII{HtrpHqecKoro noqca c pdcrroi loxesHoli  3a Hr.rM KOrb-
ueBori KaMepoij{, {r'Ifi Iro{BoAa Bo3Ayxa B KoMneHcaropuoM pex(HMe. Karrrepa coeArl-
HeHa c KoMnpeccopHoli  ycraHoBKofi rpy6onpoBoAoM 2. Mac.no r pa6oueMy Konecy
noAaercq qepe3 MacnonpHeMHHK no uraHrait 12, Koropbre [eHTpHpyroTcfl  BHyrpH
BaJIa AncKonorl onopoit 15, npHBapeHHoljr r  Hntr nocepeAr{He npo,,rera.

$ 11''4. I-opusoumaltbt{ue KancyrtbHue ?,udpoft7))p6unot
u u.r yctnaHoggu

B r iaqar te  1930-x  roAoB B cBs3H c IuHpoKHI{  HcnoJb3oBaHHeM 3HepropecypcoB
paBHHHHblx peK n ueo6xoAHMocrbto yMeHburHTb cToHMocrb ycraHoBr.I€HHoro KHJo-
BaTTa MOUIHOCTIT B Hll3KOHanOpHbrX fHApoycTaHoBKaX BO3HHKJa HAefl COOpylKeHHfi
BoAocr, ' IHBHrix f3C. .4"rs sroro oKa3a,tocb Heo6xo^lrnrbr\r nptrr{eHeHHe cHcre}r ruApo-
afpefaroB,  xopoujo  Bcrpa i lBarcu{ l l . \cq B n. loT l rF{ ! '  r i  no3Bo. lqrou l r {x  coB}recr t iTb ee
co 3.qaHl le l t  f3C,  ! ' . \ reHbuurb f , tnHy l l ror r rHbr  r {  Bn l icarb ee B pycro peKH. t lpH
Haflopax fo i5-2U .\ t  Hal l , lvqtr l l ]{  o6pa:ou 3TH}r ycxoBltf l}r  orBeqaror Bo.{,oci1i{BHbie
f3C c ropH3oHTa.' IbHbiMLI arperaraNu{, Koropbie, HMeq npnlroir npororrHHft rpaxr,
no3Bo;rnror  yBeJHqrr rb  npon,vcKHyr .o  cnocoduocro r -vp6nHsi ,  y l tegbulHTb pa3Mepbr
afpefaToB, paccTof HI{R } le:*(^lv l l . \  ocf l} I l r  H ynpocTHTb KoHcTpyxuli lo coopyiKeH!{ff"
f lpu Hanopax cBbi txe 20 r r  ropu3oHTa,TbHbie arperarbr  HaqHHator  ycrynarb MeHee
NIeTaJiOel lK l lM BepTI iKa. lbHblM afperaTal r ,  KoTopbre np i r  3THX Hanopax y laeTcf f
pa3xecrurb BH) ' rpu eo- toc; r i teHoi i  n" ' ror i rHbr  (Ka. r rcxan,  l lJRBHucxat  r . r  Ip . f3C) .

.  f lp r l ro ic l {Haf l  r t 'p5 l tHa.  c . \e} ra  noropoi i  noKa3aHa Ha p i lc .  I  i .  I  8 ,  a ,  o6; ra^ laeT
BbtcoKl i l ru  nponl 'cxHoi i  cnocoSsocrsrc  I {  K.  n .  - f  . ,  qro  o6rgcssercR Ha, tHr{ t reM
npf l \ {c" - inHei iHoro reqer{ i t r  B no lBot r r ru le} {  f iaHa. te  I  nepe:  r1 'pd l tuo l i ,  B HanpaB;r f l -
toi l lel l  annapare 2 l i  paScueu Ko,tece J. a r,raeHoe B npff\rori  orcacsrearcqei i  rpySe 4.
f lpi t  laxoiu nporot{ i{o\{JpaKTe cKopocrr{ B noroKe oxairrearcrcq So"rsurr i . \rH, a norepH
3Hepri ' l l l  -  I la"lblr{H. f lprr I ICcJe.loBaHHn Ha , l l ,U3 npflNroror{Horl r ioleJlr c D, :
:  0,25 rr (5es o6o-la ua pa6ouerr xo"rece) K. n. .1. trocrr{ra.T g20,6, a npHBeAesnru:r
pacxol 6rt"r estue, qe\I B BepritKa.:IbHbix oceBbrx ivroAe.' I f ix, Ha 25or,o. ?ta cxelta
f lBJflercf l  HaHJVt{uel i  t t  no Ko\tnoHoBKe B Boloc"r l teHot? n. lorr.rHe. OLuaxo oHa oKa-
3a"]acb HeHaAeX(Horl i  a rxcn,lvarauriH, H or Hee npti l l jJocb orKa3arbcfi .

B nocne.ruue . lecqrLl.rernf i  IrJlrpoKoe pacnpocrpa!{eHr{e noJVr{rr,rr i  ropLr3oHTa.rb-
Hble Kancy, : IbHble arpet 'arbr ,  B Koropbrx  nprr  .1r raxerpe Kancy; r r r ,  6 . l r :KoM K AHal re-
rpy 'pa6ouefo Ko. reca,  ) ' . laJocb no;yr* t rb  K.  n .  -1 .  H 6srcrpoxoAHocrr ,6aH:xHrr i r  x
3Trn\r xe noKa3are;Tg tuea,tbHoii  npqrroroquoft cxelrbi.

Ha  pncvHxax  I . i ,  d ,  I L  l 8 ,  5  t i  s  noKa3aHbr  a rpe ra rb r  c  Bep . \oBb r l r  p r c r l o ; ' r o )Ke -
HHe .v  Ks r r c l r b r ,  o r . ' r l r qa lou {Hecs  t r py r  o r  . ] py ra  BHy rpeHnnr r  ( p r r c .  I . l ,  d  N  i l . 18 ,  a )
H"lrr BbIHeceHHbIM noJ' loi*<eH!(ert Kancy;t l t  ( l l . l8, 6). l loc;e.{Hu,h aapnaHT no3BoIqer
yivteHbuHTb rrrnpHHy n,rorr{Hbr, Ho i(oHcrpyKuHfl orpax.leHHil nepeA afpefaroM,
ueo6xoAulvtbtx npH efo ocyueHHn B crlr lde petroHTa, rror 'r |93crcg 6o,ree crroxnoft.
HHsoeoe pacnonoxeHHe Kdflc|. , ' Ibl  (pnc. I I . l8, e) 3HaqHreJrbHo ycro)KHfler KoH-
c]pyKuHlo H yxyAlr laer rHApoAHHaMHqecKHe Kaqecrna ryp6nHu. TaxHe arperarbr
6strt t t  BbInorHeHbI KaK onblrHbre (f3C <Apxanra), f3C <Kor,r6erlpaK) Bo QpaHuHH)
H B AanbHeftuervr He np!{MeHgJiHcb. C ue,,rsro y:v{exb[IeHr.rfi D*rn ,(o 0,6Dr npHMe-
Hfl lorcf i  arpeFarbl co BcrpoeHHbrr{ B Kancyxy MynbrHnrHr(aTopoM H BbrcoKoo6opor-
HblM reHeparoPoM (prc .  I I . l8 ,  a) .  Taxof i  arperar  HMeer  BbrcoKyro nponycKHyro cno-
co6Hocro,  xoporunf t  f r rApaB, ' rHqecxHr l  K.n .A. ,  roropsr i i ,  oAHaKo,  r r3-3a norepb
B MyJ ' IbTHnnHKaTope Ha Baxy arperaTa yMeHbtxaeTcq Ha 2%. Kpol re  Tofo,  MyxbTH-
n"{HKarop rpyAHo BbIno"rHHrb B MourHbrx ryp6Nuax H3-3a 6o. lauru.x  paeivepoe ey6-
t {aTbl . \  KOJ' Iec ;  no cpaBHeH} l lo  c  fpy l ' l lMH y3, ' IaMI t  rvp6 l tnr , r  OH 6uc ' rpo H3HauHBaeTcf l .



f lpu na,r lrx AnaNrerpax Kancy/rbr (D*un €Dr) H coorBercrBeHHo MsaTbrX , lHt-
MeTpaX reHepaTOpa ropH3OHTar' ' IbHbIe arperaTbl HMercT HeAoCTaTOqxufi  r to ycnoBxgN,r
perynHpoBaHHs MaxoBofi MoMeHT poropa, rITo 3arpyAH.rrer Hx npHMeHeHHe Ha fgc,

- a-_{

HMercrrlHx 6o;rsuryrc orHo-
cuTenbHyto MorrlHocTb B
SHepf ocHcreNre.
. Yee, 'ruqeHr.re pa3NrepoB H
ITOUIHOCTH f  Op u3oHTai ' IbHbIX
afpet'aToB B€Aer K yBeJ.'rH-
qeHHIo nporn6oe HX 3J' ieNreH-
TOB, OTHOCHTCT'I b HONIy ylleH b-
ueHnto xecTKocTl t  W, KaK
cneIcTBHe, K CHlt iKeHLIn qa-

CTOTbI HX CO6CTBCHHbIX KO-

" l c u a H l l i , l .  r  l p r t  - l u c  I  h ; { \ e H 1 1 k l

qacror BbtH \,;i(.IeH Hbt.\ KO"[e-
6au l r i i  3To  ] rox ie r  i l p r rBec r r r
K  pe3oHaHCV,  q ro  He- lony - -
crn \ro. flosrolr ;* vBeJ r.r qe H r.r e
pa3rtepoB BO3.\ IO;*(HO oC]"-
UICCTBJf lTb TO, lbKO NOCTC.
n e H H o  ( o r  a F p e r a T a  K  a f p e -
rar \ ' ) .  qro rpe6 ! 'er  ^1,1}rre" ' r  b-
HOrO Bpe l reHr r  r r  f lB .1qerc f i
rP\ ' f ,Hor ' t  npo6"re.r to i t .  -L"rq
V B C J  I , I q C H I I f l  ; f i C C T K O C T I I  I I

- I r rHar l r rqecKo i r  i / c ro i i q i rBo-
cTr i  a rpef  ara np i .nreH f leTC f i
pq l  - \ l ep ,  l l 3  t \ o ropb tX  f " l aB-
Hbr. \ r r r  fBJqroTcf l  yBe. ' IHqe-
H}IC )KCCTKOCT}I  KANCVJIbI ,
c ra ropoB r r  H . \  xpen ;eun l i ,
a TaKxie 83J'13.  c; retyer or-
\ t eT r iTb ,  qTo  ropH30HTa ib -
Hbte Kancy. ; lbHble afpefaTbl
y,xoBJeTBopHre.r lbHo pa6o-
Tanr B HacocHoi \ {  pexl l t re

l r  qacTo HCf lorb3)IoTCf B
KaqecTBe o6par l t ;v t r tx  rHA-
poNra r .uHH Ha  HH3KOHanop-
HbI.X i.A3C.

I-lpe rr lr yur,ecrBa rop H30 H -

ra , l bHbrx  fHAporyp6HH no
cpaBHeHHro  c  BepT l lKanbHb i -
I{}r noBopoTHo,rIoflScTHbIMH
Typ6HHaMH no.{rBepiKAaror

L a H H b t e  r a 6 f i .  1 . 2  H  I . 5 .

f l pn  oqHHaKoBbIx  pa3Mepax

Pxc.  I I . l8 .  fopn:oHTa. i rbHbre  arperarbr :  a  -  nprvoro , rHuf f ;  d  -
c  BHel I lHHM BepxoBHM pacnono lKeHHel r  Kancv lb r ;8  _  c  BHyTpeH_
HHM Bep.tOBbrM pacno.lolKeHHeM riancynbr H yv. lbrHn.-rHKaTopoM;
e - c HH3oBbtM pacno,loxeHxelt Kancvi lbr B orcacbiBar.oureir rpy6e

Macca Kancy, lbHoro arperara 6orr lue t \ raccbr noBoporHororrscrHoro B€pruK?r ' Ib-
Horo,  Ho 6narolapn 6onbuel i  6srcrpo. \oAHocrH yAexbubre Maccbr orJ ' IHqarcTcf i  MaJ' Io.
I - lpH o4HHaKoBbix MoulHocrf lx  N,  K.  n.  I .  r l ,  Hanopax f /  r lHarrerp pa6oqero Koreca
ropH3oHTsr ' IbHof{  FHApoTyp6HHbr D 1.  r ro; ' r }Hd€Tcf MeHbule ^f r {a}reTpa BeprnKanbHot l
Dr " r f  TaK r (aK  np t {BeAeHHbr r i  pacxoA Q i .  ropHaoHTaJrbHbrx  r yp6nH 6oauu te ,  ue l r
BepTHKSi lbHblx Qr ,or .
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Hanprrrrep' -np]1 y?1e:r] i l { :HfiH npHBeAeHHoro pacxoAa sa 2s% lvrauerp nolryqaercf l
ivteHbire Ha I I  96. Kpoue roro, cKopocrb Bpau{ennfl  ropH3onTa,rbHbrx ryp6riH Bo3_pacraer  (sa 8-10%) 6, ryaroAapn cBoI ic rBeHHort  HM noaHureHuor i  npHBeAeHHoi iqacToTe BpauIeHHfi.

Ha pHc '  I I '  19 noKa3aH KancvrbHol .H: I {p9arpera- r  c  no,BoporHororrdcrHor i  ropr r -3oHra' lbHoir rulporyp6nHori j (HLecxor? rgd fcr i i  tro, ' t .  I  5), 'pa3;;r iegriurn B orce-Ka.{ BoAoc;iHeFrori  rr lorrrHbr. l laao4or< nponycKaerc, HaA arperaraMH trpH noAHsrbrx
rr l l rrax .1 no eoAoc6pocHrrlr KaHaraM, orAeJreHHbrlr Apyr. or Apyra 6rrqxar,ru. BoAuH3 aBaHKaMepbl, B-Koropoft pacno,ro){eHbl peluerxu H na3br A,i f f  rr IHToB H uaH,ropoB,noABoAHTCn x rvp6lrHe no KaHaJy, npffNroyro",rbHoe ceqeHHe Koroporo y xancy;ur . /{(Hlrenqeli  tr trauerp D*on : D r) nepexoArrr B Kpvf;o€ c r.rr2i lrprpo\r 2D ,.  Ha:l lecrorl  pacno,lo)heHHff reHeparopa KaHa,l 3aKpbrr c6elrHbr\r l{eraJ,: lHqecKti lvr nepe-Kpbrrne l r  J  coapr io i i  xoHcrp) , i (uHrr .  Boxpl , r  r t :p6 lusr  r r  Ha- t  KaHa. tor r  o6pasoeaHo
n o l l e u l e r i t t e  8 ,  3 a K 0 F , l r o e  c B e D \ \ ' x { e : T p e n 6 r , r n r r r r - r \ ! r ,  , r  ,

I(ancr..ra uo,no.ir."t .;;";ii 
'e"..;;;;;;?; 'il:,:;:;:""'J':"l;'j ' jij:' j^:,,1^ .

Koroporo vKper"leH 6o.rrar'r Ha cBapHor\r crarofe 6. ( _;p;]r; l. ;J;;;#;.;;
5o ' r ra ' r t l l  roJoBHaf l  qacrb I3  Kanc\ -Jbr  Crarop. '  pu. r r **  t t  

' !S  
l i  eep i i rKa. rb i iar r

Ko"loHHa /6 c npo.roro\t B fo, loBHvto qacrb co3traror seo6xo,rHuyro j f iecrKocrb Kpen-. leHr{ f l  Kancv, lbr .  Ko;oHHr i_craropa,  l r :  Koropbr . \  Bep. \Hf f f l  pacu1HpeHa r r  HCno" lb-3! 'erc f l  ' ]Jq  npo ' \ora  B r . rp6 l tHny i 'o  qacrb Kanc\ : , rbr ,  cBapeHbr  r i3  npoKara r I  r r \ reroro6 rexae r t s te  npo r i r i " r l t .Hap \ ' )KHoe  KoJbuo  c ra ropa  ea6e roHr rpouu"o  s  H r r xHe i iqacr t r '  a  ero BepxHf l t l  qacrb 1 ipenl l rc f f  6o, l tar t t r  x  nepexpsrr rno r r  Buecre c  nprr l rbr -Karc i r l r r t r } r  x  ne i i  Ko" toHHa\ur  t i  r {acrbro BHyrpeHHero KoJbua,  o6pasr . rcurero rop" to_BrrH v  Ka nc.v" lbr ,  cHrr  \ raercr  np r i  r roHra;+(e r i  . le r roHTar*(e  poropa a rperara.  f l !pe- rpa5ou t r r t  Ko " l eco \ {  9  c  ve rups i rn  noeopo rHbr r r } r  Jonac rq \ r r r  vc raHoBJeH xoH l tqecx r r i iHanpaBJf f tout t t i i  annapar  7  c  Hap\ ' )KHbr \ t  npt rBoro l r  r r  nJorHo 3anrrpanl l ls rp ic f i16 ' ronarxa l t t l ,  t {To n03Bo. lRer  He npHrreH"ro 6orcrpona. laou l r re  rqnTbr .  or  padoueroKor€cd Bo{a npn.rrof i  orcacsrearcqei. i  ̂ rpy6oh iO orBo^tr{rcf l  ,  n"*trr, in, dseQ"Kairrepa l2 pa6ouero Koieca H rop;oeuHi 1/ orcactrearcule, i  rpy6sr BbinonHeHbrcBapHbt ' \ lH N sa6eroHHpoBaHbi  ro , tbKo e FIHxHer i  qacrH;  n . \  BepKHHe r {acr r l  Bbrno"r -HeHbl c6e'\{Hbl}t t t '  ' \ loHtax H ̂ le}toHTax arperara npoH3Bo.lr{Tcq c nor{ourbro Ko3"Io-Boro KpaHa '  nepeABl l rarcu{ef  oc f f  no n" lorHHe.  Porop arperara c  erHHbr l r  Barror rr ,vp6nHlr  J I  reHeparopa-  ] roHTrrp-vror  ueJHKoi \ r .  f lp r r  r ro l r  nepeKpbrr l ts  2 ,  4  r r  qacrb
Kopnyca 5 cHl t r tarcr .  I I Ias lgOsi  y 'c ranae, t r rBa,or  Ha BroAe B aBaHKayepy H Ha Bbr . \o . leH3 orcacblearcu{ei i  rpy'6sr, r tre I , .rq H}rx trMerorcff na3br.

Koucrp-vKui l f l -K-anc! ' - lbHoro a[perara _c^LoBoporHoronacru l r r r  pa6ovH]r  KoJecor ,paspa6oraHHofo r ]13 : ' rn  l - lepeni - lnurx  f3C (cv .  t ro" ' t .  I .S) ,  cxe iar ru"o noKa3aHaHa pr lc '  I  I  '20 '  E ro  nporoqHaf i  qacrb aHa,TonHr{Ha arperary  Kneacxof t  f3C.  Kan-cy" : ra  /  o6pa:oeaHa H3 KoHHqecKu. \  H ur rnr {HApl ruecnnx o6oroqex r r  cBapeHa H3;' IHCTOBOfi CTanrr. onHpaerc f l ,  Kanc|;, i? Ha ..crarop ryp6nHrr /4, neprlrKaJ-ibHyroKo;1oHHt 17, pacnono)KeHHyro e ee io, 'roeHofi uuarir,  H ABe nonepeqHbre pacnopKH,3aN{eHffrclql le pacrf l) f fxn- Crarop HMeer BoceMb paAHaxbHbrx Ko,roHH, coeAHHsioulHXero BHyrpeHHee H HapyxHo€ Ko., 'rb(3. l lpoxoabr B Kancy"ry npenycMorpeHbr qepe3BepxHnro qacrb ro;roaHofi Ko, ' IoHHbt H BepxHIorc pacuHpeHH,vro Ko,-roHHy 4 craropa.
I i-  "t l" :  lHnH -pacqeroB Ha rHHaM,r{ecKHe - Ha rp t3riH rorrrtH*a creHKH K3 r-rcv.,-rbrob l ra  npHHqra 6es H3i r t i [ IHHX 3anacoB,  qro 6 laaonp, , ra"o cKa3a. : Iocb Ha yAe, , IbHol iMacce arperaTa

Ba'r arperara cocrol lr  H3 eaaa 8 ryp6HHu H Baira /5 reueparopa H onHpaercf iHa "1Ba cefl \ leHTHblx no,q,[IHnHHKa c lrac"lqHofr crrasxoi i :  re*LparbpHs,r i  onopHo-ynopHsr f i  l6  r r  ryp6xHuuf i  onopHsr i i  r  2  ,  pr .no, ro*eHHHir  e  roprroep1"  e  r  IKancynbf '  l lpHueneHHue B Httx caltoycraHaBJrurBarcu-(rrecf l  B oceBoM H MepuAHaHHoM
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pnc. II.19. Paapes no 3AaEHp E Karrcynbnor{y noBopornononacrnoMy arperary Kneecxoft f3C

Pnc. II.20. Kancylrnufi rn,q,poarperar flepenaanux f3C
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HanpaBneHHflX cer,VeHTbI paBHoMepHo BOcnpHHHivlaloT Harpy3Ky 14 t lo3BoiTfl IoT
vBe,'tHIiHTb €€ Ao 3 r\llla BMecTo itpaHflTofi paHee 2 i]llla.-

B aanpanJ'I f l toqerl ani lapare npHMeHeHbr KoHHqecKHe ronarxw 7, rrpHB9A Koro-
pb lx  5  L t  3  BblnonHeH co cQepuuecxurvn. i  uapHHpaMn (cM.  S IV. l ) . '  Hapy iKHoe
KoJbuo HanpaB!' I f l lor j \efo ai l i lapaTa, KaMepa pa6oqero Ko"]eca l0 et rop;roanua 6
orcacbiBaloqett rp,v6bl HMeror ropH3oHTai 'rbHbt€ pa3'beMbr n raK ){<e, xaK c6eMHoe
nepeKpblrue ,3, He 3a6eToHHpoBaHbt, qro no3BoJIf ler Becrn pa3AeJrbHo r,{oHTa)f i
poropa ryp6HHrr  H reHeparopa.

9fl lgPutope npe^lyct lrorpeHo BoAflHoe oxv'raxreHue o6.uoroK poropa (npuopri-
rer CCCP), uro nosBo,Iu"r io y\{eHbIxHTb pa3Mepbr H naccv reHeparopa. f loAsol ro'ao,
K poropy r-egeparopa li r{ac,ta x pa6ouevy r(olTec,v ocyu{ecrB.rleH qepe3 BoAoNracJo_
npHeMHHK 2, yctawoe;esutr l i  Ha KoHqe B3"rT2 feH€paropa. Mexay gairorr n xancy,rori
i , '  pa6overo Kor'reca vcraHoBJeHst pa6ovue l t  per{oHTHbre _vnJorHeHtrn g.

Caurre KpynHbre u l tou lHbre fopH3oHTaJbHbre rHtoorvo5ussr  Canaroscxo i i  I -3C
rr  I -3C o, f ,xeH- f ler )  o i l r rcaHtr  a ;  pa6ora. r  t22,  29,  5+ j .

9 I1.5. Koewoaorc eudpomyp1uxat

Kogulosue rtt . lporvp6nust qBrf lorc-q e-l l tucrnennclr crrcre..,rcl i  a KTr{BHbrx lv 0-
6rrH, npxr,re_Hser{brx B }{or{Hbrx arperarax npu Hanopax or 300 . lo lT67 v (Ha f3C
<Paliccex> I l ieeriuaprin). B o6,racru HanopoB 300-600 M oHu B nocreJHHe fonbr
\ crVnalor cBoe N{ecro 6o;ree 6srcrpoxonHrnl pzd,HalbHo-oceBbrN{ ryp6lrHarr,
I l \ lerctuHM \leHbul\ ' lo !- , l ,e,]bH)'to \raccv H cTOHNiOCTb VCTaHOB,teHHOTO Ktt, : IoBarra
\ IOUI I {OCTH.

" ! ,py rHe  c l l c revb t  aKTI {BHbI . \  rugpor l ' p6 r iH :  HaK. ' roHHo-c rpv r iHnre  (T rcp ro ) ,  ^1ao i i -
i - i o ro , l e t i c re r i r  (FaHKl i )  H  rp . ,  npHN{eHf l ro rc f f  B  vc raHoBKa.x  cpegHe i r  H  va ;o f i  t \ t o tq -
HOCTI, i

Koeuoeure r .vpSHnu no no. : tox(eHHro Ba,Ta pa3Aerf l ror  H2 r .opH3oHTa.nbHbre H
tsepTHKad,IbHble,  HMerculue cyqecrBeHHbre KoHcTpyKTHBHbie oT.tHqHf l .  B XIX a Ha,{a, te
XX BB. t rpHMeHflJ ' tHcb roJ 'TbKo fopH3oHTsrrbHbte r ,vp6nHlr ,  oAHaKo B ; lanbHeftuerr
Hx craJIH BbITecHf lTb 6o, tee 6ucrpoxoAHbre ryp6xHlr  c BeprnKai lbHLdM BajroM, HN{e-
louHe renepb npeHM-v* iu,ecrBeHHoe npHMeHeHue (c l t .  ra6. , r .  I .6) .

OcHoaHbIr{  npeHM}'rq,ecrBoi \ {  KoBtuoBbrx ryp6lrH, no3BoJf l }ourHM nprrMeHfiTb H,\
npH CaMbIX BbICOKH.\  HanOpaX' f lB. ' I feTcf l  OTCyTCTBI{e f fBHO BbIpa}KeHHbIX B HHX
KaBHTauHoHHbix gg, teHl t l i  H,  KaK cJ ' IeAcrBHe, He3Haql t re lsuur l r  KaBHTarIHoHguf i
I I3Hoc.  O6tscssercf l  3To re l i ,  vro npeo6pa3oBaHHe 3HeprHrr  Ha pa6o, le l r  KoJ,rece
npol lc . \oAHT npH IaBJeHHH, 6. ,1H3KoI{  K arMoc{epHorrry,  } i  IHHaMHqecKoe pa3pe}Ke-
Hl le,  KOTopOe MOXeT BO3HHKHyTb TO. ' IbKO BHyTpl l  CJOf l  XH.IKoCTH, I {a. ;1O. TO,ruxO
B orAe, lbHblx ycraHosxax Ha6" ' I rcAarcTcf l  cJ ' IeAbi  KaBHTaUHoHHbr. \  pa3pyr.ueHur l  xoe-
uef i  pa6oqefo Kor ' Ieca.  Han6oJ, tee noABeplKeHbr H3Hocy Haca; lKH H r . I rnbl  coner-r ,  Ho
l lx  r ' IerKo 3ai \ {eHHTb. fTo.roxHre, : ibHbtMH KagecrBaMH KoBruoBsrx ryp6nH RB,]grorctr
Manaf l .  3aBHcHMocrb H.x K.  n.  I .  or  H3MeHeHHfl  MorqHocrH (norroran pa6oqaq xapaK-
TepHcrHKa) np-a M8r ' lE{X H3MeHeHHtx HanopoB; Bo3l l {o)KHocrb coxpaHeHHq onrHMaitb-
HbIx 3HaqeHnf i  x .  n.  I .  npH perynHpoBaHHH MouI,HocrH orK.t roqeHHeM orAenbHbrx
coneJl  (Xe.nare.nrHo nonapHo);  ua,rax pa3fonHas sacrora BpaqeHHfl  f toz,  :  (1,7:-
:1,8)  

t ,  r l .e n _.  HoplranbHar qacrora Bpar leHrr f f ;  r ra; t?H cKJroHHocio *  eu6pa-
uHf lM; 6olee npocrar KoHcrpyKuHq HeKoropbrx ocHoBHbrx v3ioB H sreMeHToB ryp-
O I I H b I  .

OcHoeHofi HeAocraroK KoBruoBrrx ryp6un - Hx r\rdrrr 6srcrpoxoAHocrb H, KaK
ci ' IeAcrBHe,6o. , t lu taR N{erar ' IJ IoeMKocrb.  O6tqcHsercq 3To napunanbuocrun. le f r -
cTBHq nmoKa Ha pa6o_veM KoJIece, npHqeM e xaxAHii MoMeHT BpeMeHH pa6oraer
TOr'rbKo qacrb xoauefi .  vueHnureHHe napqHarbHoro Ief icrBHq x yae,rHueHne 6ucrpo-
xo.aHocrl l  AocrHfaercf l  3a cqer yBeJ'IHqeHHg qHc.rya cofr€r ' I  2., , .



BsicrpoxoAHocrb, paccqnTaHHafi Ha oAHo coniro no H3Bectnori Qoprrry,re f ls! :
:  3,65ni {?fr,  Ko,rr€6rercs. L:rs, pa3.rrnr{Hbrx rnroB B npeAeJrax 12--22,5 o6lprnu
(cn. ra6,r.  I .6). A,rn ryp6r.*rrr c zcn con! ' IaMH npil  HeH3MeHHbrx D,, Q'r,  nr r{ q, noJ'ra-

ra f f  o6u{Hf t  npHBeAeHHuf t  pacxoA Qi r :  I  Qi ,  6srcrpoxoAHocrb Bbrpax(a ior  KaK
i

f l r ,  :  l /  zrntt, . ,  B urecrnconroBbrx ryp6uHax oHa rocrnraer 55 o6/unH, Errcrpo-
xoAHocrb Ha con.rro s SoJuluor. i  ivrepe 3aBLIcHT or ornocHTerbHof o AHaMerpa
crp yH, onpeAer'rf leMoro xoaQQuqueHToNr (.rp :  d.-rpl D L, rAe dcrp - AHaN{erp
crpyn, n;rr.r  xoeQQuqHeHrom Ka : Dtt 'd-rp. KoeQQltqi leurrr K.ro H r(a xoceeuHo
Oflp€leIff tOT CTeneHb 3ano,lHeHliq KOBUla, a BNIeCTe C qHCJIOlvl COner'I  -  CTeneHb 3anOfi-
HeHHr pa6oqeno KoJreca eoAoli ,  T. €. HHTeHcHBHocrb Hcno",rb3oBaHHq 3neprHH noroKa.
3rc no4'rnepiKrlaer QopMy"ra, esrpaiKatouafl  \{ou{Hocrb KoBruoBori ryp5nnrr qepe3
c K ( l n . l c T A  c T n v l {  i t  :  r n  1 /  9 o H  q  I v I_ - - _ r _ _  _  _ - r J - -  _ c T D  a  f

V : 9,8 lz"n.rKl,oDiHt tt l,p 
V Wlj: ( r  r . 2 )

r . l e  Bce  o5osuaqeur r f l  r r3BecrHbr .  ) -ee " r l rqeHr (e  qnc"Ta  coneJ  n  o ' fHoc r - r ' re , rbHOI -o  .LL ra -
\ r o - r - n a  c ' n n \ ; r r  r l r r r  a r r r  n - r A - t \ . ' a r  r r r  r h n n r r t ; r l l  l l l  ) \  r r a l F l L r r r T ? p r .  \ . r n r r r r r a . r r ' T k  r  , - r a a ^ a ? -
. ' . " . t , * " ^ } , J . ^ ' . \ q ^ \ J . v ! J l ! 4 , 1 . y " } , . ' ' . ' . . - ' | , \ | v g u . l r v q r l v ! ' l A v p u

TeJbuo, vr SucrpoxoAHocrb ryp5nHur. OtrHaxo Bo3Mo)KHocrrI TaKoro noBbruIeHr.rf l
u i  i Jah i i rqeHbi  yc , ioBHf iMl l  OTtsO. ia  tsO. ib i  oT  paooqe io  KoIeca.' l lp t . r  

.op"aoHtu,TbHo. \ r  noro*a"nr"  BaJa arperara xopourHX yc; roaHi i r  orBoAa
Bo-rbr or KoJeca yAaercr AocrHqb ror 'rbKo rrpn oAHolr HJr- i . lB-v*x con"Tax. f lprr Beprn-
KanbHoNr Ba.:re Bo,{a, cxoArulan c pa6overo Ko,' Ieca, or6pacbrBaercf i  B cropoHbt K
\reHbue B"rnf ler Ha crpvl i ,  no3To\{y qlrc;o cone.:T o5lr,{Ho npHHn}raro'r or 4 Ao 6,
a  B Te. \  cJ-vr {aqx,  Kor . la  cTqe\ r f lTcq iocr } { r {b  } taKcH\{y} , {a  K"  n .4 . ,  cHL{)Karor  HX qHcJ ' lo

:o ? l t"ru 3.
Vee. r l tqeFn. re  creneHx 3ano"rHeHrI r  KoBrrer i  npH c , Iu l l rKou 6o, rsurn. \  3HaqeHHqx

r(crp npuBofr {T K To\ r \ ' ,  q ro  yBe, r } r r rHBarcTcr  1or_epH H K.  t t . , ] .  ] ' \ reHbuaercf l  KaK
no ) 'c , - IoBL{q} , r  } rexaHrrqecKoro npeo6pasoBaHHff  [39 ] ,  rax  H no npaKTHqecKHlr  Bo3Mox-
HOCTf l I t  HCnOIb3OBaHr{ f l  gHepfHr {  B  TOJICTOI \1  C iOe BOAbr ,  CXOAqUIe} {  B  3 ' I 'OM C, ' l y r {ae

He roJrbKo c 6oxoaux, Ho H c saAHeft lr  nepe4Hefi xportrox KoBUJa. f lp* qpe3NrepHoM
VTOJ ' IUIeHHH CJoq BO3HHKaIOT yCJOBHn ! , ; \ f r  nOf lBd ' IeHHf l  t t  pa3BHTl lq  KaBHTaUHH.

Har. r6o, rs iune Aonycrnr {bre 3HaqeH}r f i  K. ro  3aBHcqr  or  cKopocrH crpyH o. rp :
:  qV 2gH ( r . re  (q  :  0 ,98- : -0 ,99 -  cKopocrHof i  xoeQQn(Henr  cor ; l?) ;  orHocn-
TeJ'IbHbrx pa3MepoB n Qoprrsr KoBua; qHc.; la cofler. f lpa yveHbi.ueuHH K.ro H nocroqH-
Hol l (3HaqeH[ { t l  zcn  K.  n .  A .  nOBbl l I IaeTCf l ,  TaK K?K } ; ' I }9 lUaIOTCf l  yCnOBHq CXo.qa nOTOKa.

I - [o , ra : ,vxcb  3THM,  i \ {ox(Ho npH 6o, tsuev  zcn  y \ re ! {b iuHTb K. ro  H co .xpaHrrb  n . i lH  He-

CKOr ' IbKO ) ' - : I ! ' qu l lTb  K.  n .  .1 .
TaxHu o6pasolr,  noBbruJeHLre 6brcrpoxoAHocrt l  KoBuIoBbrx typ6uH Ionycrnrvro

TOT"IbKO B OnpeAe,leHHblX [pe]e, laX, TaK KaK MoXeT npHBeCTI'I  K nOHH)KeHHto K. n. A.
f lpnHnrrre B coBpeMeHHbrx KoButoBbrx ryp6xnax qHc,la cofle.t  w xog@HuHeHTbt
Ka  :  l lK ,o  AaHb I  s  r a6 , t .  I . 6 .

B (e,.rf l i  yBe.i tHr{eHHn 6ucrpoxoAHocrr.I  KoBrrIoBbIX Typ6HH npH coxpaHeHHH
olrTHlvrsi ' rbHbtx /c.r-roBHft pa3pa6oraH prrA CneqHs;'rbHbtx KoHcTpyKqHft. Eue B HaqaJ'Ie
XX B. f lof iBn.Tl, tcb c.{BoeHHbre ropH3oHTarbHbi€ rHAporyp6HHbI, o6opygoeaHHble
.qByrvrfi pa6ovulrH Ko,'IecaMLI Ha oAHoM Baily H .{erbrpbMR conJlatv{H. C uerrsn noBbtlue-
HHx 6srcrpoxoAHocrH BeprHr(a.rrbHbrx ryp6nH B CCCP f .  B. t{yxuttsttvt,  C. K. 6yrpn-
HbrM tr ApyrHMH, np€Aro)K€Ha KoHcrpyKrrHq r, B xoropofi  pa6oun€ KorTec? pacno-

" ' IOXeHbt oAHO HaA IpyrHM H rtHc"' Io cone.r l  AoBe.leHO AO ABeHaAUaTH.
K ueAocrarKaM KoBrrroBbrx ryp6nH cneAyer orHecru hx ueHbuHI? no cpaBHeHHp

9 peaKTHBHbrMH Typ6HHaMH Ko3SQHI{HeHT nore3aoro AeticrBnff,  He npeBbtluanulnft
92o/0, qro ffB.rrf iercrr cneAcrBHeM HaJ'rHqHfi noBbt[IeHHbIx rHApaBJIttqecKHX norepb
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npr,r 6o,rnurofi  cropocrH crpyH, rpyAHoy_crpaHHMbrx norepb Ha yl lap npH ee BxoAe
Ha KOBIU H norepb Ha BblxoAe c KoBua. VcraHoeKtI KoBrxonlrx ryp6r-rH aHaj 'ropHtrHbr
BbrcoKoHanopHblM ycraHoBKaM paAHa, lbHo-OceBbrx ryp6uH (cu.  pHc.  I I .g) .

KoHcrp yxI{H fl rop H3oHTa.ry bHoH xoauosori orrHo xorricHoi.i 1e yxion,roeori ryp6 a urr
noKa3aHa^ Ha pnc.  I I .2 l .  BoAa,  nocrynarcqas K rypdune qepe3 ruapoeof t
sarzop 20, ynpaB.{f ler,r lrr? ,1syxt{ l{ i lHH^(poBbrM cepBoMoropo\r 1, noi leloaare,,rbHo
npoxoAHT ycuneHHutt ' i  noflepeqHbnrH pe6pa,rrr rporlHvtx ]9, ycragoBJreggbie nepe.I
conJaNI I I  KoJIeHa 4 l t  con. ra  5 ,  npHCoeAHHeHHbre K Qnanqal r  6onra ivra .  t {epes xo, reHa
rl Kopnvca cone,l  npoxolf lT l I l roKH l5 c saca;{ ieHHbrMn Ha HX KoHUax wrnauw 13.
[LIroxlt-nocpeAcrBo;rt rsr J l t  Ko,leHr{arbrx plrvaroe 2 ftepe]\reu{arorcff cepBorlroro-
pol\ l  16, ynpaB,tf leI{bt}t  pery. laropor'r r-vpdirHsr" f lpH nepe}reu{eHKtr o6eux nr,,r

KoBr l roBaf l  rn :poryp6uHa

:'
- 3

*
a

t

s
j

*
a.

!f

e*
Y
I

I
i
I

Puc.  I  I .21 .  O]Hoxo, recuaq ropr r3oHTa. - rbHar

H3N{eHqlorcf l  x(HBbIe ceqeH}If i  B HaCa.lKaX COne,1, a cJeAoBareJbHo, pacxoA !{ i \{ou{-
Hocrb r .vp6uHl i .  l lpN saxpbrrHH Hr . r .pac- {oA qepe3 rypdHHy npeKparqaerc f l .  orxpbt -
TI {qN{  }1 f . l  cnoco6crnyror  npyx(HHbr  18.  Kopnyca cone,T pacnoJorr<eHb(  B r {H. tHHIpH-qecKHx narpy6xa.r Ko)i(y' . \a 6 rypSrrHri u I{oFyr B H}rx neperreu{arbcfl  B [poAo.,-tbHorv{
HanpaB. ; IeHI{H npH . lesop} taq l l t t  Ko, leHa.  Buyrp l r  KopnvcoB pdcrroro; r {eHbr  u t {J ' igH-
, (p l {qecKHe HanpaBJf l tourHe uroKa,  coe l i rHeHHure pe6pa; \u{  c  Hapyx(Hbt} { } t  c reHKaMrI .
V aurxo4Hbtx orBepctHi ' t  cone;r ycraHoe,:reHbr orceKare,lH c"tpyrr 12, xpouurefiHu
Koropblx KpenRTcq raKlKe K Koxy,\y. OrcexarelH ctrHXpoHHo cBfl3aHbr Me111ly
co6ori H HriIaMH H npHBoAflTcfi  B.lefrcrsr{e c noN{ou{bro rf l f  oco6sitr cepBoMoropoM.
l lpN c6poce Harpy3Kn oHH 6rtcrpo orceKaror crpyro, qro no3Boil f ler 3areM Mea"irenHo
3aKpblBaTb Hf, ' IbI H He npHBOAHT K nOBbI[IeHHIO IaBXeHHfl Bbl ixe yCTaHOBneuHOft
Hoprv{bl npH pacrf iHyro.\( Bo BpeMeHI rH.xpaBJKqecKoN{ y.] .ape a rpy6onpoBoAe.

Koxyx ycraHoBneH na QyHAaivreHrHoft palre l1 ,  ganwroir 6erouou. bn oxBarbr-
Baer cBepxy H c 6oxoBblx cropoH pa6ouee KoJ'reco 8 H oreoIHT B KdHsr'r 14 oroa6o^raw-
Hylo  BoAy,  rax qro6st  oHa He nonaAa, ta  Ha KoBrr r  r r  c rpyt { .  HHxHqq crpyf l  3au lg tqeHa
TaKiKe cneuHaJbHbur{ Koxyxou 17. Or uuxHeFo con,ta BoAa qacrHqHo orBoAtrrcf l  no
xasa , r v  9 .

Ha' xoxyxe )crsHoBr'Ie Ho ropMo3Hoe coniro 10, crpyfr.  H3 Koroporo 6ser s sa-
Tblf lKrl  xoaueft x 6ucrpo ocraHaBv'IHBaer Ko.f ieco nprr ropMoxeHHrr. Koelun pa6overo
KO.[€ca orJ' lHTbr oTAer' lbHo or cTynHubr ]{ yKpen.f l€Hbr r ia Heli  xax4srf i  AByMrr npHnaco-
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Pxc. IL22.  BeprxKaJIbHax { .uecrHcon;oaar ryp6nHa Tarescxof t  f3C

BaHHbtMH 6o.ntatvtH. Ctynraqa 3aKpenileHa Ha Baily 7 H 3aor. iKcHpoBaHa AByMq unoH-
KaMH. Ban epaulaercf i  B yKpenneHHbrx Ha HH){Hefi  qacrn Ko)Kyxa noAuunHHKax
c npHHyAHreJIbHol:I  MacngHoli  cMa3KoIl.  BepxHue qacrH Ko)Kyxa H KopnycoB noA-
[IHnHHKoB BblIIo,lH€Hbl Cbe]vlHblMH. 3TO AaeT BO3MoxHoCTb onyCTHTb tr.,'IH CHffTb po-
Top ryp6HHbt B co6paHHoM BHAe. t{epee a3par{lroHHbre orBepcrgr B KaHaj-re 9 nol
KOIKyX nocrynaer aTMocQepHbril Bo3Ayx.

llpn pa6ore ryp6HHri pa6ouee Ko,'Ieco orxar{HBaer Bo3,{yx H3 Ko}Kyxa H co3Aaer
B HeM HeKoropbli i  aaxyylt ,  ro'roprrf i ,  KaK noKa3a,' IH Hccj ' teAoBaHHfl,  c oAHofi cro-
poHbr, cnoco6cTByeT yMeHbrueHHro B€HTHr'rf l (HOHHbtX noTepb, a c Apyfoft,  -  I IoA-
cacblBafi  BoAy, noBbluaeT ypoBeHb B oTBoASUIeM KaHa.[e H, 3aTpyAHgg cxoA noToKa
c pa6oqero Koir leca, yBeJ'tHt{HBaer norepH. f lpaxravecxi l  sQQeKT or orcoca Bo3Ayxa
3aBHcHT oT pac.xola qepe3 ryp6nHy, BblcoTbr pacno,lox{euan pa6oqero KoJreca H ero
oxpyxHoli  cKopocrH. B Hoeltx KoHcrpyKrlusx KoBrrroBbrx ryp6uH Bo3Ayx no.Iaror
qepe3 cnetlHa! ' tbHoe ycrpoficrno, aBToMarur{ecKn peryJ'I I{pyg efo Ko.i .rHqecrBo no
cnerruanbHor: i  nporpa.\{rre B 3aBHc}i}rocrH or \{o[qHocrlr ryp6HHrr.

KoHcrpyxqun eeprrtxa.rrHoli  rrecrrrcon;roeoi i  ryp6nutr- Tareecxori f3C (crr.
1a6. r .  i .6 ) ,  paapa6oraHHaq "11\13 e 1960-x  ro . tax  Ig  ] ,  noKasaHa Ha pHc.  I  L22.
I Heri 6u,-t  yuteH onbtr, saxon;reHslrui K 3To\rv BpeNreHH B rntrporyp6ocrpoeHHrr
Koasuenoft pacnpe.te.rnre.tb l4 groir ryp6uHu :a6eroHHpoBaH H ero orpocrKH,
f lorBoAflutHe Bo4y K coFI;12rI,  \ 'KpenJeHst 6o;rrarrH e :a6e'roHHpoBaHI{ori  u:ecrsf paH-
uol ' i  palte /3. O'r.re,rbHbte 3JeMeHTbI pacnpeAe"Trire,Tfl  (rpoftHl.rxa, npoMexiyror{Hbie
Ay ' roBbre natpy6xu)  coeArrHeHbr  3JeKrpoceapxoi i .  K orpocrxaM Ko. ; rJeKTopa npH-
cceAHHeHbt  6o; ravu Kopnyca /2  cone. r  npf l \ roroqHOro r t rna,  B Koropbrx  nor{e lqeH
cepBor \ lorop Bl fecre c  neper{eqaerro i i  ur r  l r r ; lo r - i "  f lpH raxof t  KoHcrp} 'KuHrr  BH\ .Tprr
pacnpe^feJ l . t reJg u l roKoB Het ,  6 .1aro: ,aPr  qe. \ rv  Bo3I ryu1eHi i f l  B  noroKe 3HaqHTei lbHo
\' \reHbuarorcs- Jlac.ro K cepBo.\{oropa}r t iF.t  no.lEolHTcfl  qepe3 pe6pa, Ha KOTOpbr-\
cepBol torcpbt  y- tepr* ( t iBatorc f l  B t ioDnvce con. ra .  L iepe:  : r r r  pe6pa BbrBe. leHa raK; . i (e
i i  odpa rna f l  cB r3b  5  x  pe r r ' " r n rop ) .  I i , - , b " : a r i ua l  Kopnvca  6o . r ra l t r r  Kpen f l r c f f  Haca - lK r - r
t l1 t  coneJ .  KoTopb ie  t l \ reoT  c . \ reHHbte  3b r ; {o t rHbre  3anpecccBaHHbte  B  HHX H3H_VTpt . i
KoJbua  15 ,  sa l teF lqe \ tb te  np i t  H3Hcce .  Ha  noeepxHocr t r  Haca . lKoB cAeJraHbr  r rp r i i lHBbr ,
B KOTOpblx )"CTaHOB, ' IeHbl  BTyr lKI i  no- l lUt lnHl l l ioB .1, I f i  npHBO-IHbIX Bt. ' IHKOB OTCeKa-
rele l i  6.  l lpHeo, l  4 otcexare, te i i  pacno,Tc;*(eH Ha Koxyxe H cocronT H3 Trr  H yrJoBbrx
pbtr{afOB, VrIpsB;1f f€ l lb lx cneUHai lbHbin{  cepBo}roTOpOM, ger?CreyrculHivr  CnHxpoHHo
c cepBol \ toropar{ l i  l i f . l  B conia. \ .  I rg noBbrtueHri f l  ] r3Hococrof ixocr l i  Hacai lKI I ,  cMeH-
Hbte BcraBKl l ,  Hf ; lb l  cone. l ,  cxo6si  o ' icexare.re i i  Bbtno; tHeHbI Lr3 Hepxaeerct j let i
crar r r  i29 l .

Pa6oqee Koieco Z ai lno,tHeHo cBapHo-Jr{Tbr.\r r i3 Hep)(aBepueri crd; 'rH c corep-
)* (aHrre\ (  1396 xpoua r i  l9  KoBual l r r  10,  npv;sapeHHbr l rH K crynHUe.  Ha Q. , raHUe ea ia
KoJeco fKp€n.r]€Ho BoceMbrc IrInl lJbKa^\t l l  9, vctaHoBileHHbrlrH c 3a3opaMH B orBep-
cTHfl. \  rr  lBy){.a pa;l t{a. ' tbHbts{H unoriKarrtr 8.

f lpHlteHeHHe cBapHo-, lHToro Ko.r ' I€ca BNrecro c6opHoro n03BoJ'IH,-Io, ycrpaHHB
Kp€rrr 'roHHq roeuJeri,_ylteHbuHTb ero rHaMerp H noBbrcHTb 3HaqeHHg r("rn u 6sicrpo-
xoAHocrb ryp6Hnur. Koxyx / pa6ouero Ko.[eca BbrnorHeH cBapHbrM, uecrnrpaHHbri\r,
a ero Qoplta o6ecneqHeaer xopouHli orsoA BoAbr H BbrcoKHe 3HaqeHHff r(.  n. A.

Ba.a 2 ryp6nHu qer' tbHoKoBaHHfi,  H3 crar 'rn 40fC, npncoeAnHeH 6orrraux Heno-
cpeAcrBeHuo r Q,raHuy poropa reHeparopa, BbrnoJrHeH c BoporHHKoM B Mecre pac-
f lo; 'rolK€HHff noA[rHnHHKa. f IoAruHnHHx 3 ryp6HHhr cerMeHTHoro rHna c xHAKoft Mac-
.rsHofi  cMasrorl  |crdnoBr€H Ha Ko)Kyxe ryp6rHsr. Ox,raxreHxe MacJIa npoHcxoAxT
B Kar{epax Koi (yxa.  I - lo4po6Hocru KoHcrpyr(uHH BHAHbT H3 pHcyHKa.;

.1;

a:

*
I*

t
*



3 AK TI A.A,H bIE

fttasa III

qACTH TH,TIPOTYPEHH

5 IIfJ. Eemouuorc cnupa/tbtl.bt.e rcalvtepbr

f io"r l 'orxpbrrbre cnHpa"lbHbre Karrepbr c rpaneulreBH.lHbrurl  ceqeHr{f lN,rr{,  o6srqno
npn . \ r eH f i r cTc f i  B  noBopo rHo" ronac rH l r x  r1 ' p6 r tHa . \  np r i  Hanopa r  f o  {0 . r r  ( c r r .  o r r c .  I . 4 ,
I I . )  T I  l \  DI  i . ; ,  i  i . + J .  D  i { i i X .  K a K  n D a B l i . l O ,  O O " l i i U O B b i B a i O T  T O ' l b K O  n O T O " i O K  i i  K O H i i r i e c K i l e

noBep \Hoc r r ,  conps ; { . . eHHbre  Co , - ' T2Topo . r r .  Ha  p r r c  i I I  . 1 ,  a  noKa3aHbr  rp r r  ocHoBHb ie
Qop^rrsr  rpaneurreBl r , lHbrx  paBHoee;u iK! r . r  no nJou1a. ln  ceqeHHs raKr ix  Karrep.  HaH-
JIvq i l iu Iur  fn t rpaB;nqecKrr I {n  xauecrearur  ( r i  I I  Ql )  o6;a :aer  cr . r r r \ {erpr {qHoe cr r rc-
cHTer'IbHO CTaTOpa CeqeHlre a. ?ta cloprra nprr 3a.laHHoli  n;ou1a.fH BxoAHofo ceqe-
HI I f l  h l reer  Hanl reHuru l r i i  uapy 'xHrr i i  pa l r { } :c  R, , * . r ,  qro  n03BoJTrer  y l reHbul r r rb  pa3-
Nep B n, ' laHe 8, ,  u t rpr rH-v  6 ; :oxa arperara i r  , fJ r iH,v  3 , {aHl lq  f3C.  O, fnaKo raKas Qoprra
3arp ) ' rHqer  pa3l reueH ne o6op,v , loaaHlrx  Ha, f  cnupa; rHol ' r  xar , repoi i ,  no3ToNrv ee
qacro npnl reHf l ror  c  y 'MeHbureHHbnr  pa3l reporr  h  I  l r  vBe.Tr iqeHHbi l r  pa3\ {epo} t  h  -
( c r r .  p r r c .  I . 1 ) ,

HaH6o"ree y :o6noi i  r . rq  pa3uerueHrrs  o6opy ' :oeaHrr f f  qBJqercq Qoprra d  c  n" rocxrnr
noTo; lKoI l ,  no i l ) ' r { r tBu laq ut tpOKoe pacnpoCTpaHeHI ie  e  1930- . t  nr .  Ho npt {  Taxol i  xe
BbrcoTe (npw ho:  h^)  : r?  xar tepa 3HaqHTe. : IbHo cHHlKaeT nponvcKHyro cnoco5HocTb
I{  K.  n . .1 .  r ,vp6HHbr npu orHocnTe.rsHo 6o;brunx pacxola . \  H \ {ou{Hocrx  (npn,Vruo =:
: / /)  H no3roi\{y renepL, npHiweHqercq pe,rKo. Vee"rHqeHrre pa.tHyca Ro*.6 y,ryui laer
KaqecrBa rvp6 l rHrr ,  Ho nprrBo, r , r r r  K vBeJHqeHl l ro  ee pa3NrepoB B n, ' raHe.  Yr , ru . /  l r  p
B 3T?rx  Kar \ repax Qopnu 6 npnHnvanr  paBHsrr r r r  15" .  /

Qoprry a c n,rocKnrr r lorolr npHrreHqror B coBpeMeHHbrx coBN,{euleHHbrx f3ci
q'ro6et pacno;roxl{Tb Boloc6opHbre KaHaJbr no.I cnHpaJbHbrMu KaiueparrH (crr-
puc.  I I .+) .  B ueJf l . \ , locru lKeHHn rpe6yevof i  npovHocrH 3AaHr{ r r  f3C yro" r  B yae; ru-
qHBalor  Io  25-30o,  a  yroJ l  o6s ivHo np l rHrr \ ra lor  paBHbr . \ r  15o.  A, rq  pa3N{euleHrrq
o6opytoaaHnf f  3Tor  BapHaHT Heyro6eu,  Ho o6, raJ,aer  xoporuHl rH rHApaB"rHqecKl rNnl
KaqecTBa\{1 I ,  He ycT,vnaiouIH}rH BapHaHTy c  cH}ryeTpHqHbtMrI  ceqeHt{ f l } {H.

O6 , ruuogxv  (pHc .  I I I . 2 ,  a )  no ro ; r xa  5  n  KoHyca  6  eu rno . rHq ro r  H3 . ; IHc roB  y r i e -
po,1Hctofi cra.,'rH llCr3 ro,ruruHo/r 8-10 rrlr, Koropbre cBaprrBaror MexJ,y co6oii H
co craropoM. f loc . re  ycraHoBKH o6;nuoaxy npHBapHBapr  K apMarype 3AaHHR;
o6, rHuoexa qacrr {qHo 3aMeHf ler  ona, ry6xy npH 6erouHpoeaHHw cnHparuuof t  Ka-
r{epbr.

Vro, t  oxBara B I I . , ' I?He q (cM.pHc.  I I I . l ,6 )  o6uqHo npHHnMaror  B npeAeJ ' Iax  or
180 ao 270". l lpu yee,rHr{eHrnt q B 3TH.x f lp€.r€,1ax noABoA BoAbr K HanpaBnroure}ry
annapary  craHoBHTcq 6o, lee paBHoMepHbt l r  H noBbruaercq K.  n .  A. ,  B To >Ke BpeMfr
yBenHqHBaeTcfi  pacxoA r{epe3 cnHpaJbHylo qacTb, t{To np}l 3a.(aHHblx AonycTHMblx
cKopocrr rx  reqeHHq 3acraBJr f ler  yBei r r rqHBaTb pa3Mepbr  ceqeHni t  n ,  KaK cxe lcrBHe,
paAHyc Ha BXoAe R. , ,  o6utyro uHpHHy B,  n  paccrof fHHe } {ex(Ay arperaraMN" i - los-
roMy  o6 r rqno  npnHxMato r  q :  180 - :220 " .  f l pHveHeHHe y rJoB  oxBara  p ,  MeHbuHX
180" ,  cyu{ecrBeHHo yrueHbi i laer  r ( .  n .  A.  H nponycKHyrc cnoco6socts  ryp6nHbr  (npr I
MoulHocrH, 6rlr3Kori x no,rnofi) ,  a yee.nr{qeHrre e cBbrule 270o saMerHbrx nperrMy-
ulecrB He .{aeT.

56

Arrq o6ecneqeHHfl Aocraror{Ho paBHoMepHoro noABoAa
HOCTH HanpaBr, 'rqrculefo annapaTa cTaTopHbre KoroHHbr B
KaK  noKa3ano  Ha  pnc .  I l I . 1 ,6  yc raHaBnnBanr  qa rqe  f i
npoQri lrvu. Oco6lrrvr THnoM cnHpa,' Ib-
soi i  xatrepbr c rpaneuHeBHAHbrMH npo-
Qulaiuu flBJ'Igercq nor,tHocrbro o6,ruqo-
BaHHafl BHyrpH ;rHcroeofi  cra, ' Iblo
,NlCr3 KaMepa Acvancxor? f3C (or.
p r i c .  i  I . l 0 ) ,  p a c c q H r a H H a f f  H a  H a n o p
fl*'.* : 95 rvr.

S III. 2. Cmamopot
zudpornyp6uu

K n a r r - t n  v t r r r u q  n r e r n  ^ o  a 4  D r r ^ r r r  ^ -. F J . . q . . ' r  v r g r v H q  J q D r r g t l l  v l

KoHcrp,vKutru i  cnr rpa. r lHof t  Karrepbr ,
urcre l rbr  r . r  r r rna rvp6 l iHur .  f Iprnreune-
\ rbre B peaKrr rBHbi . r  rvp6uHax craropbr
\ t n ' 1 u n  n o t ' l o  a r r r L. ' r v r r \ r r v  p q J a L . r r r  r  o  n a  L r a r \ _ r p b l  u c l u n -

Hbrx cnHpa,rbHbrx Ka. \ tep;  cBapHbrx } re-
Ta,lJt iqecKHX Xa.\rep, Ji lTbr.\  t l  cBapHo-
, rHTbr . \  cnHpa"nbHbrx Ka\ rep;  fopHsoH-
ra. ' rbHbrx ru lporyp5rrH.  CoeperreuHlre
KOHCTpVKUIT IT  cTaToDoB,  npH l teHqe l t b r x
s  5e rosH t r . x  Ka . \ r epa . \ .  pacc r ra rp r rBa -
" - i  r t cb  e  r " t .  I  I .  Ha  p l r c .  I  I  I .  ? ,  a  no -
Ka3aH cTaTop c  o . lHH. \ r  BepxHl t l t  nof l -
cor r  / ,  K Koropol rv  xo"roHHsr  ?  nprr -
Kpen" teHbr  6o, r ra . rnr .  Hr txHl re  KoHubi
Ko;roHH c f iorroulbro K.tHHbeB J yqln-
HoBJeHbr  Ha nepBHquorr  6eroHe H npH.
rrHyrbr K HeNry Sys:arreHrHsnulr 6o;r-
rarrn 4. f loqc 1 cocroHr H3 or.{€;1bHbr.\
ceKTopoB, cKpenxeHHbrx 6o,tralrn H
:aQn xc lrpoBaH Hbrx urHQ'rauu, ycra Ho B-
" reHHbrvr r  a  ero Q;aHua.x .  t {Hc; ro  pa3be-
voB (N,rrrr cexropoe) of lp€.1€.,TRercH
TaK x(e,  KaK Bo Bcex xpvnuora6apKT-
H br x Aera,,'I n.{ f H^lpoTyp6 r.t H, }croB il ff rrr H
npoH3BOi lCTBa t l  TpaHCnOpTHpoBKlr .
I- lonc N Q,raHusr KoioHH craropa rre-
):aHnqecKn o6oa6aruearcr.

Crarop c blnurr noflcoM, o6tela-

noroKa no sceri oKD\'/K-
otrpurort qacrn Kallrepbr,
C p33", ' iHYHO H30rHyTblMH
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P u c .  i l 1 . l .  6 e r o x H b r e  c n H p a i r b H b r e  K a M e p H  c  H e -
ttoJrHbJlr oxBaroM: a - Qoptru BXoAHbl. l '  cererlr i r ,

6 - n.ran noJrvorKpblroft cnupaatHofi  xauepor

HeHHbrM C _ BepXHHM KO, ' rbUOM HanpaB, ' i f l rou le fo  annapara (cr , l .  pHc"  I  i .4 ) ,  npH-
IteHenHltf i  XT3 nu. C. M. Kupoaa B caparoBcKHx H Apyrux ryp6dHa.r, orJrnr{aercf l
6or:ltuofi )*(ecrKocrbro; npH iaxor? xoHcrpyxuHu c6opxa n' .aervroHrax irorrsToK
HsflpdBr'I f l loulero annapaTa IOn)KHbl npoH3BOAHTbct qep€ BepXHee KO.rIbr{o. B OC-
Ta,' IbHOM 3TOT CTarop noJrHocrbro no^(o6eu paccMorpeHHoMy Bbrlue.

Crarop c  AByMf l  nof icaMn (puc.  I IL2,  a)  npnveuf fercq r ix  e  6eroHHrr .x  (cv .
pr rc .  I .4) ,  T?I (  H t l tera i l . tHqecKHX cnrrpa, rbHbrx Karrepax (crvr .  pHc.  I I .6 ,  IL  l0 ,  I t . iZ ; .
Ha pHc.  I11.2 ,  6  noKa3aHo ce ' {eHrre nof lcoB craropa: 'aep iHero Z r . r  HuxHero 8,
conpflx(eHtre H.\ c Ko.rIoHHauu 9 vt o6nltuosxdMn r]oroi 'r t<a l0 rr KoHyca /^1. Cepoplr
t loqcoB cKp€II. , ] f  torcff  6ortra:uH n ulr l trpralrx, a H.\ r{Hc.[o onpeAengercn raK x(e
KaK B CTaTOpe c  o . lHH. \ t  nof lcoM.
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Cratop c AByMrr noscaMu, npr{MenfieMuft e M€Tdr'IJIH{ecKHx cnnpanbHblx Ka-
Mepax c KpyrirbrMn ceqeHHn,lrn (pnc. I I I .3, a), ot.nnvaercf i  oT craTopa, npl ' lMeHqe-
Moro B 6eTosnux KaMepax, ToJIbKo Sopuofi  Bepxnero / a unxsero Z noffcoB H BbI-
noJrHseTcfi c nocToqHHbrM Hr'Ir{ nepeMeHHbrNt no oKpy}KHocTE yrJloM HaKJIOHa KO-
3brpbKoB. CeqeHue craropa c npnHqrbrM B npaKTHKe nocroflHnblM yrnotu ? : 55"
H efo  conpr lKeHHe co 3BeHor \ , f  cnHpa, ' rH noKa3aHo Ha pHc.  I I I .3 ,  aw6. l (oucrpyxrHBHo
cTaTop c !,ByMfl nOflCaMH BblIIOr' IHffeTcff TaK )Ke, KaK CTaTOp c npfiMbIMH Ko3blpbKaMH.

0apa u ra
C.vo,rr /fin3L.l

Puc .  I I I .2 .  Craropbr  cnHpa.TbHbLX Kauep:  a  -  c  Bep. \HH! ! l  no t lcoM;  6  -  c . lB-v l ln
noscaMH;8 -  BHeuHHi i  ea , I  c ra ropa c  lBy ! { t l  no t lcaMH l . rc  6eroHHbI . \  Ka} tep  j

He.locrarxor{ craropa c nocrosHHbrr\{ yfno}l HaMoHa qBJ''Isercq ro, t{To npu co-
npflx(eHlrH co 3BeHbsil{H cnHpaJ'rbHofr KaN{epbr 3 npfiMbIe Kpol{K}I Ao. ' IxHbl 6rt ' ru coe-
rreuleHbr c KpyroBoft rpotrxoft xosupsKa craropa 4. 3roro AocTHfarcr, wgrn6as
KpoMKH 3BeHbeB np.H c6opKe, TaKafl onepaurq rpe6yer 6onsruHx 3arpar rpyAa l t
BpeueriH. . I [pyrnrw HeAocrarKou f ln., ' rsercf l  To, qro npH nocroqHHoM yrJe y H Bbtcore
Ko3brpbKa h conpnxeHHe KpyrJroro MepHAHaHHoro ceqeHHfl 3BeHa c o6paayrouefi
i ioHHqecKofi noaepxHocrH Ko3brpbKa 6es nepe.rova (ua:Koe conpnxeuue) Bo3i\tolKHo
To, ' IbKo npr l  oAHoM 3HaqeHrrH paAHyca 3BeHa ro .  Bo Bcex ocraJbHbtx  c ; tV{?f lx  npn
gTHx ) 'c;oBr{f lx 6yayr neperlr6sr, ysexHqnBaroqnecfl  no lrepe orKJIoHeHttf l  paAHyca
3BeHa or  vKa3aHHoro 3HaqeHnrr .  I - [paxrHvecKrr  AonycKaor  HeKoropbte orK" : IoHeHHl
or f"taAKoro conpflxeHrf l  noBep.xxocreft 3BeHa H Ko3brpbKa, onpeAer, ' I f lel{bte BeJIHT{H'
i ro i i  A0:  ; !10o,  o t  y r , r la  r , r laAKoro conpf lxeHHq 0:180 ' .  f lo  Ntepe yBe. I IHqeHHg

riepefn6oB yBennquBarorcfl Aono!'rHHTerbHbt€ Hsrr.{6HHe Hanpr)KeHHff e Hapr6or1ee
HarpyxeHHoft nepexoAHotl soHe ot o6o.noqxu KaMepbr K craropy, qro fiBi-rr€TCfl
KpafiHe He)Ke,rIaTeilbHbIM. fl, i]f l lcTpaHeHHq nepe,'loNra 3BeHb.fl BbInor'IHqIoT c KoHHr{e-
cKHlr nepexoAoM K cTaTopy, npHrvreHflIoT oBa.IlbHbre ceqeHrfl, H;rH Ae!:IaroT yron y
nepeMeHHbl[ , l .

t 2

I

"l=l
T

I r t

PHc.  I  i1 .3 .  CcqeHxr r  cnHpa.TbHbrx  l {e ra ,T . ' rHqecK} r : i  Kauep x  t t . \  conpq-
l * (eHl f f :  a  -  c  nocTof lHHblMH vr , . IaMn HaK, ' toHa Ko3b[pbKoB a  ynp-v ro i i
npor ; ra lxor i ;  6  -  co  c raropor l r  c  KoHHqecKuM nepexo lov ,  peoIavr r
H qacrrrqHo _v:,a,teuHoii  npoxla.qxoir;  s - c nepeMeHHblM vr-,-ro\t  Ha_

K. ' to r { i l  i i 03brpb i io3

Crarop c nepeNreHHbr:rt  no nep Hlrerp y noflcoB yrnoNr HaK.roHa KO3brp bKoB ./
y3rug" l  { rpHMeHeHHe B noc, leAHHx KoHcrpyKqHqx rK l lporypSnu (cv .  pr rc .  I  I .1  l ,
I I . l2 ) .  BHeruHuf t  BH. l  raKoro craropa r roKa3aH Ha pnc.  t t i .Z ,  d ,  a  ceqeHne nof ica
H erc  conpf l )KeHHe co 3BeHbf lMn - -  Ha pnc.  I IL3,  e .  O6terae:vran noBepxsocrs  10
noflcoB Qopr,txpyercn f ipo{oi1}Ksroult-r. \rHcr noBepxHocrf iMK cBapeHHbrx 3BeHbeB,
coxpanflrclqHx npnlto;rnseriHsre o6paayrou{rre, no3ToMy Ko3brpbKrr 8, f fsJf lrorr1}tecff
Hx qacrbfo_,,Bbtcrynarcqefi  Ha,r nrnror. i  9, lnrercr e nraue Qop*ly lrHonovro.,-rbHHKs
(cr r .  pnc.  I I I .2 ,  a) .  Yroa y  BbrnorHqpr  raKi rN, r ,  KaK aro rpe6y 'ercn no yc"ToBnr l {  co-
xpaHeHI I f l  f , la . {Koro conpqxeHlrn .  KossrpeK,  Taxnrr  o6paso. r r ,  o6paaver  r {acrb 3BeHa
c coorBerc'fByrou{rIM tt :rpt6orvt no pa.lrrycy r.  Burcora h' ' ror+t<w corrpR;*<er{r.rf l  3.] ,ecb
iuoxer HaxolHTbcr{ B npe^1e"1a.K Bbrcorbt KoJbua rr. lH BHe ero. crarop Bbtno,lHfl lor

r 
'i.:'r ^\
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6es vexaHH,{ecxoft o6pa6oTrN, B 6o, ' Ibr"uHHcTBe cr}r{deB oH He HMeer $,raHueeux
coe,4uueHurl.

Ha neo6pa6oTasnofi  noBepxHoctvt 9 norca ycraHaBJ-IuBar.or npoMex(yror{Hoe Nre-
xaHHqecKn o6paSoraHHoe Kor'rbr{o 6, x xotopoMy utnunaxavrla 7 KpenHTcfi $naHerl
KpbIuIKIl ryp6nHtt I{J'IH BepxHero Ko.r'Ibttd HanpaBJ'Iffiotrl,ero annapara. flocae ycra-
HoBKH roprroBbrx 3a3opoB B HanpaBJqloqeiu  annapare npn c6opxe (cu.  S I I .2)
KoJrbrlo 6 nplraapuBarcT x 6yprHrcav 12. O'rAe",ruHue r{acrn craropa, Ka)K.qafl  H3 Ko-
Topbrx npeAcraBrser co6oft ceKTopbr BepxHero I. i  HH)KHero noflcoB, coerHHeHHbre
npHBapeHHbnv{H K HHrvr  Ko. [oHHa]ru  I  I ,  npHfoHqror  no crbrKaM H npeABapr . r reJ lbHo
co6nparcr  Ha np l rxBarax.  OrcoHqarenbHaf l  c6opxa r {  cBapKa craropa npoH3BoAr. r rc f l
npH lroHTaxe. f lprr raxorl KoHcrp,vKrtHrI craropa ,\{o}KHo 3HaqHTer,IbHo vN,reubtrrr.rrb
ero Maccy,  Tp.v , lo3arparbr  npH H3roroBJeHHH a c6opxe H o6J ' IerqHTb c6opxy cnrr -
oa"rsHor i  KaueDbr .'  

Craropbt c orHlrr,r H":IH aByrv{f l  nofica}[r Bbrnornflror r-IHTbrNrH H3 orAetbHbtx ceK-
r n  ^ ^ D  r r -  ^ T o  t t r  2 A  i T  r r  r r r  c r n f / -  I I  n  r r o w o u  r t r r o o w a i l  a ( n o A n r v n i ' t  o + r t v n o  r . r  n n  ^  a a r t ' r  
r V H V U  l r J  W l q r l I L  V V V  I  l t d r l l  - v \  v !  I  v  r r r L . \ q r r r  v v y q v v  u l r \ v u  I r  r r v w v r W A J v  r v -

Ioule/{ o6pa6orxorl noqcoe e co6pauuoi\r Bn.te; cBapHo-,rHTbIr lrH. T. e. H3 orreJbHbr.\
or , r r . r rb tx  r r :  ro i i  i ' r \e  cra . r r r  Ko. roHH n ceKTopoB r toqcoB.  cBapeHHbrx 3" ' ieKTpoi l r " raKo-
eor i r  l ra l r . ly roso i i  ceapxoi i  B ceKTopbr  craropa r t . \ rexaHHqecx l t  o6pa5oraHurrx  raKlKe,
KaK npe, ]b i i lv i i i i re ;  cBapHotura l rnoBaHHbi l l r r  n3, rncroBol i  c rar t t . \ lCr3. . t ,T f f  " {e io  i j r ra . \ r -
noBaHHbie 3aforoBKH BHaqaie cBapHBarcT B ceKTopH noffcoB t- i  Ko"' loHHbt r-r,  ecJLt 3To
rpe6yercn, Ire.\aHnr{ecxlr o6pa6aruaarcr e co6paHHoi\r Brr,re. Oco5enHocrn H3l-oro-
BireHHfl noflcoB craTopoB c nepelreHHbri\{ }r, loNr paccMorpeHbr Bbrue. vls-sa orcyT-
crBHfl noBepxHocrer. i  c rBorjrHori KpHBn3Hoii  e Hiax yAaercq ng6exarr urraNrnoBKH"

$ III.3. Memannu+eccue cnupaJxbHue rcarwepbt

CnuparrlHbte Karlrepbt 3Toro BHAa BbrnorHfl ior c KplrrbrMn ceqeHHrrM[{, nepe-
NorrulHt\{H B oBa,rbHbre a pafioHe 3y6a, H cBapHBalor ! t3 3BeHbeB, npe.lcraB.rf lrourrrx
co6of i  qacr l r ; rnHer iqarof t  o6o, ro , {xu.  Ha pHc.  i l l . .1  noxa3aHa raKaf l  Ka}repa.3eeHsq
co6l rparor ,  cBapl rBapr . lp ,vr  c  ; lpyroru r r  npHBapHBaor  K craropy npH l {oHTaxe.  B npe-
J,Q;-raX ra6apHtHurx pa3lrepoB, AonycTrt iv{brx .{xs TpaHcnoprHpoBKrt, 3BeHbn o5sr,{Ho
cBapHBaror e 6,roxH Ha 3aBoAe-H3roroBnrer' I€ H npHroHttor K craropy.

f lpoexrHpyror Kai l{epy Ha ocHoBe reoperHqecKoro qeprexa, nocrpoeHHoro B pe-
3jrbrdre ee rn.{poAHHa}rnqecKor-o pacqera t39i.  I- lpu erol 'r  c KoHTypoM cnHparH,
oqepqeHHbrM B n, 'raHe reoperHqecxofi  xplreofi  ,  npqMo.rruHeitHrre o6pasyrcurHe 3BeH b-
eB, coorBercrByloulue BHyrpeHHefi noeepxHocrH, conpqfaror raK, qro6u rot{KH Ka-
caHHf coBrr?.1,3r 'rrr c xpneoft KoHTypa, a o6pas,vroutlre BH,vTpeHHeft noBep\Hocrr-r
o6pa:oearr r r  gnr rcaHHsr f i  MHoroyro, tbHr IK.  Ton:a MepHr l r {aHHbre ceqeHt{ f i  oKa3bt -
Batorc f l  Ha crbrKe 3BeHbeB onl tcaHHbtMH pa" l l rycoM r ,  B HaHMeHbuIeM ceqeHl lH pa-
. lHyCOM r :  f  -  A, B CeqeHHH, COOTBeTCTBytOU{eM CpelHer: i  JHHHrr, . le. ' lnUtei i
TOJ"IUIHHV r ' IHCTz frOllO,' lai lr ,  f .o :  r  -  612; f ]e r -  TeoperrrqecxNli  pa.l ] lyc; a -

crpenKa nponu6a; 6 - rolut l tHa . ' ' IHcra.
Pasaeprxy 3BeHbeB npolr3BoAnr no o5pa3yorqrrM, cooTBercrBytorqHM cpeAHLlrvr

, rHHHrM (pnc.  I  I  I  .5 ,  a) ,  a  nonyqaeMbre 3a cqer  ro i ' I r r lHHbI  3BeHa nepeKpbtrH n
(puc.  I I I .5 ,6)  onpeeeJ l f l Io r  xaK A,"  :6  tg  r f i2 ,  r le  rp  -  y ro . r  cMblKaHHff  3BeHbeB
Bbrpaxaercr H3 Qopruy.,rrr sin rp/2 : b*l(2Ri).

Ha roqsocrb Bbrr ro ; ' rHeHus H yMeHbrueHnf l  npHroHoqHbrx pa6or  npn c6opxe pe-
uarcluee BTHqHH€ oKa3brBaer rrpsBHr-rbHafl pa3BeprKa 3BeHbeB cnHpa., lbHoii  Kai!{epbt.
O6srqHo pa3eeprKa npoH3BoAn./ 'racb B uacura6e I :  I  Ha nJ'Ia3y. Toqnocrs ee Bce
ueJro 3aBHceJa or  xearur l r rKar . lHH pa3NrerqnKa,  a  npoBepKa Be.nacb npn c6opxe-
B cnnpa.nbHbrx KaMepax,  HMeroLr lHx AnHHy 3BeHbeB, [o  30 M,  TaKof i  MeroAcra i ' I  npaK-
THqecKH HenpHer\{J're:\ t  H3-3a HeAocTaToqHOft TOqHOCTH. fIOarOrUy Tenepb pa3BepTKy
npoH3BoAf iT pacqerHbrN{  nyreN{  [10 ] .  r [ l tHur t  conpf f )KeH[ i f l  3BeHbeB noKa3aHbr  Ha
pHc.  I I I .5 ,  a ,  Fre Kpot \ tKr r  B MepH, [HaHHbrx nJ ' IocKocrr rx  A u B npe, tcraBJl f ln r  co6of t

6l

oKpyxHocrH. R pacqerax, paapa6oraHHbrx Ha ",1M3, yqHTbrBarcT TaK)Ke H nonpaBKrr
Ha ro,'IurHHy. llocrpoeHHe Bbtno,rtHfflor B onpeAeJeHHoli noc,ieAoBare,,IbHocrH. Ha
noBepxHocrb 3BeHa,  KaK 3TO nOKa3aHO Ha pHC.- l I \ .5 ,  a ,  HaHocqr  cerKy.  l ipn : ror r
pacc ro f lHHa  AoAr . ,  ATAzHT-  A .  H  pacc ro f lHHq  BoBr . ,  B rB "  H  T . . { .  nod ]yqa ro r  nyTe r , r
Ie,TeHHq A,TIHHbI COOTBeTCTByIOIIIHX KpoMOK 3BeHbeB Ha n paBHbIX qaCrei i .  TaxUlr
o6paao i v t ,  AoA t :  B0B ; ,  AJ t :  B iBz  H  r .A . ,  rAe  u l r pHxa r , r r  o6osF iaqe r {o  ocHoBa-
Hr le  conpf l i * (eHHoro 3BeHa.  Paseeprxy (p l rc .  I i l .5 ,  a)  uaur . ruarcT or  cpe lner i  JHHrut
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P u c .  I I I . { .  C n a p n a r  M e r a . t - . r H q e c x a f i  c n H p a . r b H a r r  K a M e p a

A oB o I ' l  crpoqr e o6e cropoHbt !Yrelr c_oB\reuleHHfl rpeyrorbHr{KoB A oB 0A r, .4 rB rJ :
u  T .  I . ,  c r o p o r J b r  K o r o p 6 r . \  A o B r ,  A r B ,  r r  r .  A . ,  A r A r ,  A r A r ,  B o B r ,  B r - 8 ,  I  r . . r .
l ' l 3BecTHb i ,  a  AoB \ :  A rB :  H  T .A .  - .  npHHHi l t a r cT  3a  np f r t b te ,  TaK  KaK  n . x  KpKBr I3Ha
HHqro)KHo l! ta, ' Ia. 3ror . \ leroA Aaer Bo3rroxnocrb Becrn nocrpoeHHe pa3BeprKH KaK
rpaQoaHa,rHTttr{ecK}t}1, TaK H Teoper}rr{ecKHM nyre.\{,  of lp€^le;1rf l  KoopAHHarbt roqeK
A , l ,  A z ,  . ; . ,  B r "  8 r , . . .  P a c q e r  c n H p a ; b H o r l  x a u e p l r  3 a n p o r p a M t \ { n p o B a H  n a  3 8 . \ t
<.&lHucr 22>.

ConpslKeHHfl 3BeHbeB co craropoNr, nlrercturrrrr nocroqHHrrr i  yroJr T, BbInoJIHflror
Bo BXoAHbtx ceqeHurx nocpeAcrBoN{ KoHr{ r {ecKoi r  nepexoAHof i  noBepxHocr t r  (c r r .
pnc.  I I I .3 ,6) .  3ro  no3BoJf fer  vBe. i IHr{nrb qnc, ro  3BeHbeB c Kpyr , rbr lur  ceqeHlrs \s{
H Bbtno,{Hnrb f; t3.LKoe conpfl)KeHHe co craropot\{.  I- [plr erorur Bbicora roqKlt conpflx(e-
HHH c xoHHqecxoi i  noBepxHocrbto  nocreneHHo yI {eHbuaercq Ao l t ' , -  h .  Aa, ree
HecKoJ ' tbKo ceqeHt t t i  gs tno, runrcT npn h '  :  h  x ,  xor . la  orK, , IoHeHl tg  yrJ ta  conpf fxeHnf
A0 craHosflTCfl c; ' t t t trKolt Be, 'r t{Kn w pa!. lyc p craHoBrrrcf l  paBr{brM paArrycy i loCr€J-

tit



HerO KpyrJ'lOfO 3BeHa, nepeXOAtT K OBaJ''IbHbIM CeqeHHtM, KOTopble BbInOnHfiIoT AByMtI
paAHycaMH gr  H pz,  r roKs3aHHbn0r  rurpHXaMH Ha pHc.  I i i .3 ,  a .  PaI . Iyc  p2 yMeHb-
uaeTcfi no Mepe yMeHbixeHHfl yf ila oxBara q H Moxer 6birb Aas Kax<Aoro ceqeHHq
oope.{€r€H fpaQHqecKH wir\ pacr{eToM. l lpn rarorl  xoncrpyKqHH KaK B MecTe nepe-
xoAa or ropoBofi noBepxHocrH KaMepbr K KoHHqecKoft,  TaK H B Mecrax conprr}KeHHq
TOpOBbrx noBepxHocTeii  c pa3HbrMH paAHycaMH B oBa,TbHbix ceqeHHflx Bo3HHKarcT
AO IOJIHIIT€.r-I  bHble Ha n p f )KeH Hq.

b t l . -  A

Pnc.  I I I .5 .  K  rocrpoeHHlo  pa3BeprKn 3BeHa:  a  -  npoeKuHH 3BeHa;  5  - - : " -

TaJIb CrbIKa; 6 - pa3BeprKa 3BeHa

3eegun  cn l {pa rbHof i  KaMepbr ,  conp f l xeHHb ie  co  c ra ropo i \ t  npH nepeNIeHHoM y rJe  T
(c r r .  pHc .  I I I . 3 ,  e ) ,  6 r ' I& ro ; f&p f l  Bo3 l toxHocT f l \ {  LUHpoKoro  H3N{eHeHLI f  3Toro  v r " l a

l r  Bbicorbr ror{Kn conpf lx(eHHfl  h '  c  Ko3brpbKo}t  craropa,  ga 6o, t l luel i  qacrn vr , ' la

oxBara rp Bbr i rorHrr ior  Kpyl ibrNr i t  r r  rorbKo y cal toro 3,v*6a nepe.\oAqr K oBadTbHbtM.

3.ro ycrpaHqer Heo6xoAHMocrb B KoHHqecKH.K nepexoAax H HcK, ' I loqaer AonoJ' IHl{ -
T€ IbHb IE  HAND' IXEHHq.

O6onoqxr cBapHbrx cIHpa.tbHbrx Kal{ep BbInorHf i tor  H3 npoKarHof i  cra, ' t t {  Ta-

KHX TOr' I r {HH H MapOK, KOTOpb{e yAoBnerBopf l ror  ycnoBHfl l l l  npoqHocrH. HaH6olee

)KE,II3T€;'IbHOft NO TeXHOTOIHqECKHM COO6PA}KEHHfi]V{ IIB;'If€TCff YTNCPOAHCTAq CTAIb

MCr3, o6na.Iarcuafi xopoueri cBapHBaerrocrbto H n!-IacrnqHocrbto, Heo6xoAnilloft

npH xonoAHoft  r r r6Ke [ r  B npoqecce B3i- Ibr{eBaHnf i  H c6opt(H. I - lpn n.roxHx nr ' Iacrnqe-

cKHx cBor lcrBax Bo3HHKaer HaK,, ten H x,ra.xno, to i \ {Kocrb o6o. loqrr .  OAuaxo npH 3Ha-
qHTef lbHblx Hanopax H pa3Mepax ceqeHHri ; ' lHCTbI l l3  CTa, l l r . {cr3,  o6,1aAarct l lef t  cp€B-

HrrerbHo HeBbtcoKor? nponHocrbto,  npHxoAHTcf i  npHN{eHnrb oqeHb ro, lcrbtMH. JTo

yBe, l t rqtrBaeT Maccy 3BeHbeB, ycno)KHqeT npoUecc |H6KH 3BeHbeB H I IX npt{roHKy

npH MoHTalKe. yBeJrrqHBaeT \{accy H3f l . r raBi I€HHO|O MeTai l la n TpyAoel{KocTb H3rO-

ToB. ; IeHnr r  H  c6opKt r .  B  a rxx  ycnoBHrx  B  o reqec rBeHHo i t  npaKTI {Ke  npHMeHqto rcq
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6o;iee npoqHble crar, ' Iu, HanpI{Mep 10XCHI H CK2. B o.4Hori cnupanbHorl xalrepe
3BeHbq HepeAKo H3roToBdTsIoT H3 CT?r'IHpa3a'IHeHbIX MapoK (cl ' r .$ I f l .6), qeM AocrH-
ralor paBHonpoqHocrH npH oAHHaKoBoft (orpauHqenHori npoH3BoAcrBeHHbrlur Bo3-
l lox(HocrqMH) roJ, 'rr{HHe (nopn4xa 30-35 MM).

Cnapusle ulBbr B KaMepe c"[€{}€T Bbrno{'rHgrb c Har{MeHbluH}rn cer{eHgflMH, o6ec-
NCqHBAIOIUHMH NO. ' IHYrc  NPO-BAPHBACMOCTb H B TO }KE BPCMq MHHHMA, ' IbHYN 3ATPATY
Han, , ' IaB, ' IeHHofo  MeTaJr ' la .  [ ,nn  ygo6crBa Hx cneAyer  pacnoJ ' Ia fa rb  raK,  q ro6 i r  no
BO3I10)KHOCTH H36erart I ]O-
ro; lorrHoii  cBapKu (ct"r.
p i r c .  I I I . 3 ,  a )  u  n e p e K p e c -
TLIf i  Ha crbrKax. I , lg rou-
neHcarruu norpeurnocreft
Da3MepoB .,rrHcToB no uiHpH-
He, KOTOpbre npHBoIrT K
ua6erarcutet i  olrHSKe, oAHo
H3 CpeAHHX 3BeHbeB HHOTAa
Bbll-lO;-IHfltOT C npHn!'CKOM I.I
oKoHqaTerbHo no. l foHqrcT
npH MoHTaxe ,  npor . t3BoAr  r i a
HeM c6o f iKy  npH c6opKe c

n^A E y x  c T o p o H .  t i p H  n p o e K T H -
poBaHHn npeAycMarpHBaro r
cT f l x (KH,  pacnopb{  H  Ha-
KJ, taAKH, HeO6XO.{HMbre np}{
c6opxe  KaMepb I .  [ I I r rpHny
3BeHbeB au6rrparcr  i icxoAq
Ir3 t r rHpHHbr cTaHtrapTHbrx
JHcroB (b  -  1 ,6  r r ) .  B  l l i a -
\ t e rpaJbHot l  n ;ocxoc r r r  o6 -
pa3yrorque 3BeHbeB conprrarcr  noA yr" roM rp >_ 160.  (cu.  pxc.  I I I .4) .  Ecna f . rHna
3BeHa 6orrlue .rHcra, To 3BeHbfl Bbrno,rHflror cocraBHIIMH H3 HecKoJ,IbKHx qacreft
I{  CBapHBaroT npH MoHTaj, i(e.

CnHpanlubte Ka.\tepbI BbrcoKouanopHbrx paAna,'rbHo-oceBHx ryp6uH, HMeroqHX,
Kai( npaBHJIO, oTHocllTeJbHo M8.r ' IbI€ pa3Mepbt (cv. pHc. I I . l3), Bbrno, 'rHsrorcq cBapHo-
; t t l rb l luH (pac.  I I I .6) ,  HHon.na. rHTbrMH H3 craJH 20 iCT,30" , ' i -  OHu orJrHqatorcs do; rs-
ruoft roirul l txof i  creHoK o6orroqxr, qro Heo6xornMo no yciroBHrlr f lpoqHocrr{ nprr
BbrcoKHX Hanopa. \ .

l lo  yc" rosr r f l I r  rpaHcnopTrrpoBKlr  3Tn KaN{epbr , le . r t f fT  Hs, tae r r ,Tn qerbrpe qacrr { ,
Koropbre coerHHrlor . \rourHbul{H er.rsH(s juH, cKpenJ,reHHbrMH 6o.nrayH 6. Crarop
B , ' IHTbrx l{aMepa.\ or.trrBarcT 3a o-lHo ue, ' Ioe c o6o.loqxofi .

B ceapHo-i lHTbtx cnHpa"lbHbrx KaMepax crarop 4 or, lrrearcT orAe,. 'rbHo, K He.\rv
npHBapr lBatoTcB $;auuu 2 u  5 ,  nocJe qefo B r ro . ,1) {eHHbr f i  raxnrr  o6paaor , r  KapKac,
BBaptlBalor 3BeHbfl / .  Eorrsr 6, coeAltuf l toqne $,lanuu, Bbrfro; 'rHffror KoBarrblr\{H rr3
craiH 45 wmt nprr Heo6xoArlNrocrn na 6orree npoqHbi-K craaefi .  KoafiHHe Hau6oree
HarpyxeF{urte 6o,rrst J Hueror 6o.qsu:rrfr 4naverp,H.\ npHnucoao,Baror, qro Heo5-
xoAHMo no yc, ' loBHqlt I IeHTpHpoBaHr.rf l  orAe, ' IbHbrx qacrer? npx c6opxe. To. 'ruaua
3BeHbeB Moxer - locrrfarb ronul l{Hbr 0 : 70 \rNr. LUest Bhtno, ' Inffror raK ;{e,
KaK u]Bbl  o6u lqus l .x  i (auep.3. leco oco6euHo Ba)+,Ho vqnTbrBarb nonDaBKH Ha ro , ' r -
u H H y .

i ' lg rcraa" l t tBarcr  3BeHbf l  , {zure BCero r {3  cTaJrr  MCr3,  Ho } ror ,vr  npHMeHf lTbcn
Il  - tp) 'r l te l tapKtt cra.tt t .  OlaHuur Bbrno.THqror KoHTaKTITp-viou{nN{rr r i  trrr-rorr{f lror3a. ' rox(eHtrbrM B na3 De3r t t toBbtu u_tHvool t  Z .

, ' r l l t rure Ir cBapiro-.r l trure cntrpa;tsibre Kal{epbr ucnbrrbrBarcT rrtApaB,,rHqecKr.rr{ .ra-
B"' leHifei l t  Pur,,  :  1,25p."1,, rA€ poa6 - HaH6o,' trruee AaB,' IeHHe (c yqeroiu noBbrue-

Pr rc I r € T a r ' t . ' t H 9 € C K a f l  C n H p a . l b H a g  K e l t e D aI I I . 6 "  CaapHo- ; rHrz r

r ) ,  )



HHq AaBreHHfl npH c6poce Harpy3Kn). 3a py6exorr,r noBbrueHHbrM r[ApaBr.rHqecKHM
AaBrTeI{HeM HcnbITbIBaloT cBapHbIe cnnpaJ' ' IbHbIe KaMepbI. }rr.r  HcnbtTaHHfi npoH3-
BoAflT Ao 6erosnpoBaHufl, no3Torvry BcJIeAcrBHe 6o"rulurux neperpy3oK r(aMepbr npH-
xoAHTCfi AeJIarb 6Onee npoqHbiMH, qeM sro rpe6yercff no ycnoBHfiM Hoplranonori
pa6otsr.

S III.4. Memodot pacqerna cnupartbHbr.x K,aJtrep
H,A npo4Hocrnb

Cnupa,rruyto KaMepy MolKHo npeAcraBnTb KaK ToHKocT esnsrri  ropoo6paaHsrf i
cocyA HecHMMerpnunoii  Qoplrsr c Bblpe3aHnori anyrpesHefi 6oxoeor? noBepxHocrbro,
Harpy lKeHHur l r  paeHoMepHbrM BHyTpeHHHM AaBJIeHHeu (pnc.  I I I .7 ,  a) "  Kpor , r rn  no

f paHHI IaM Bb ipe3a  B  KaMepe  cB f f -
3aHbr cTaTopor\r ,  )KecTKocTb KoTo-
pofo 3i iaqHTeibHo 5o;  i ' i i ;e ,  . ie iu

>KecrKocrb o6o,roqxn Ka\tepbt .
H a n p q ) f i e H H o e  c c c r o q H r r e  B  T a -
KOl\r  COCy. le npe. lcTaBJqeTCfi  BeCb-
r \ {a c j lo}KHbl} I ,  no3Torry r IpH [ iac-
qere Ha npor{Hocrb npir6enaror r
pf l ry  lonyu{eHHr. i ,  ynpoulatou{Hx
n o c r a H o B K y  3 a A a q H .  Q 4 u H  w 3 H a u -
6o ;ee  npoc rb rx  H  o6ocuoeaHHbrx
\ re ro . IoB  pacqera  cn r rpa . ru r io r i  xa -
N{epbr  Ha  npoqHocTb ,  B  KoropoM
pa3le. lbHo onpe. le, l f l  roTcq Hanp f f -
i (eHHf i  e o6o"roql(e r {  Ha ee 3ar.e-
, ' I aHHbrx  Kpo \ rKaK,  6s r " r  pa :pa5o-
raH A. E. X.u! ' :err  I20 1.

HanpnxeHHf l  B  Kpv f , : rb r . \  ce -
qeHHf  . \  cnHpa ,TbHor l  xa l repb i ,  3a -

AaHHbix patrHycoNr r ,  onpe; le, , I f l  !or-
C f i  TAK X€ ,  KAK B  3AT{KHVTOH,
HarpyxeHHor l  BHyrpeHHHl r  AaB-
J ' reHHer{  ropoo6paauof i  o6oroqxe,
Hirrenu-(ef t  p3 BHoBe.[HKHe ceqeHHfl
(p  r r c .  I I I  . 7 ,6 ) .  Hanpae , reHr { f l  r ' r aB-
Hbr. \  HanpqxeHPrf t  e rarot i  o6o;roq-
Ke COOTBeTCTByIOT HSnpaBr ' IeHHf lM
r i l aBHbr .1 (  pa , (HycoB Kp  HBH3Hb i ,  KO- .
Topbre ,  co r racHo  reopeMe MrHse ,
onpeAe. ' r r i toTcf  Bbr pax(eH HrIMH :

r, : (R - Ro), sin 0, 
I

1,  -  1Q1sio0: Rrr , ' (R -  Ro),  )
{ I I I . I )

R

PHc-  I I I -7 .  K  pacqery  cnnpa.nruo f i  KaMepbr :  a  -  o6o; roq-
Ka cnxpa, roHo*  KaMepbr ;  6  -  paexoHanpn)KeHHHf t  rop  o
: ia laHHoM ceqeHHH;  s  -  Hanprx(ennf l  B  pacrerHof t  Toqxe;

a - nocrpoeHHe Kpyrnbrx r{ oBar' IbHbrx ceqeHnft

r;1e 0 n R - coorBercrBeHHo, |r-or orHocuTe.lbHo ocn z H palnyc or "roft  )Ke ocH, "

onpeAenffrorqne noJro)KeHHe pacqerHoft roqxlr;  Apynne paAHycbt noKa3aHbI Ha pH-
C _v"H Ke.

I - r ragHu[{H Hanpqr<eHHffMH 6yayr:  p&cf loro]KeHHoe B nJocKocr l {  ceqenHq H nep'

neH- (HKy , lnpHoe  paAHyCy  r r  l t epHAHOHaJ IbHoe  HanpRlKeHt le  o * ,  a  TaK lKe  p lC I Io r ' I o -

)KeHHoe HopManbHo K 3Toi{  r r , rocKocrn H nepneHAHKyJ' I f lpHoe paAHycy r"  Ko.nbue'

BOe,  HJ IH  TaHreHUHS, I ' I bHO€,  Hanp f l )KeHHe OK.

6 { 3
_g
+_

Mex11 l  co6o f i  n , ' l aBHbre  Hanpq lKeHLr f l ,  KaK H3BecrHo  H3  TeopHH ynpy roc rn ,
cB f l3aHbr  , vpaBHeHHeu i l an , raca  t5 l  i

o \ r , ' / l  -  6 ^ , f , :  p , 6 ,

rle E - ro,rruaHa o6o,to,{Kt-f .

(r r r.2)

, \ lepl tAl toHaJIbHoe Hanpf l )KeHrte o\r  \ {o){ iHo onpe.{e" ' I r r rb,  npHpaBHflB BHett lHr le
crrJbr,  te l icreyrcu{ l le B HanpaB"leHttr {  ocrr  z Ha paJL' Iyce R, K BHyrpeHHr.{Nt cr{ , ,1atvr ,
Bb t3BaHHbr l r  Hanp f l )KeH l i f l \ r t { ,  ypaBHoBeur rBarcu {H \ rH  t IX  B  To \ ' t  }Ke  HanpaB, leHHH.
Tor , l a  B  coorBerc rBn l t  c  p r . r c .  I I I _T ,  e

pn  ( k :  -  R ; )  :  o , , 6? . rR  s i n  0 , ( r r r  3 )
r - ]e o,r  s in 0 :  oz -  cocTaB"t f l tou{aq Hanps; .KeHr. t f l  l lo  ocl r  J ;  ; r  (R:  -  R, j )  . -  npo-

, "  ^  ^  - , , ,  t )  . .  t - t
C f \ L { l l x  \ J r L c ' t s n r r L / r [  P < 1 { t l \ L c l - \ l r l  r \  t r  ^  l )  l t U t , c P . \ n U L l r I  l \ - r P d  f l d  - { l ' 1 d l ' t e l P d " l b f t y r u  l l r t U -

C  K O C T  b .

Orcrola

_  p / R : - R . ; )  p r r  ( ,  R o \' , ' :  -mJfr-t-: 
16- \ '  - R /

_  Rr ,p  r rp  (R  -  Ro)  p r r  o6u*:  fQ-pol5 
-  

tF--mE :  - t5- :  
l - "

o o  ( ,  R o \
: - t l - - l

2  \ '  R l
, r r 7
( l i r . + /

( i l r .5)

( r r i .6 )

( r  I  I . 7 )

rf ,e or-r :  pr 1r '6 - Haflpf i)KeHite B ToHKocreHHoil l  qurHHApHqecKolvl cocyAe, Ha3btBa-
e\ roe KoTe" l  bH bt r t .

B cnt tpa"rsuo l i  xar repe,  KaK 3ro c . ' re . I ! -er  r ta  cpopvy; r r r  ( l i l . { ) ,  Kore, , rbHbrM Hanpf l -
) * \eHrr f l . \ r  o . . , :  o0 paBHbr  \ repr r - l r roHa. tbHbre Hanpf lx (eHHf l  B noJf lpHbtx  ToqKax b
np r r  ,Q  - - -  R , , .  Hanp f l . . heu r r r  np r r  ,Q  R , ,5o " r su le  o , , .  I , l x  3Kc rpe \ raJbHb te  3HaqeHu f i
i r r l r r  B  ToqKe  d  np r i  R , , o  :  R , , , " *  t r  B  ToqKe  a  np l t  R r .  :  R . , n ,  t l pHqe r l  Hau6o , t s rune
Hanpq/ i \eHrr r r  5-v :vr  npr{  R. , ,

I ( o " r suess re  Hanp rxeHu f l  \ r o iKHo  onpe - l e " r r { r b ,  ec . r r r  Qop r r v , r v  ( l  I i . 2 )  npeo6pa -
3 o B a r b ,  3 a l r e H n B  a  F { e i i  r "  w 3  ( i l l . l )  r {  r r , ,  u :  ( l l l . 4 ) .  T o r : a

Tax t t r r  o6paso l t ,  B  Kpy r , ro r \ t  ceqeHHr r  3T l r  Hanp f l ; r<eHr { f i  He  3aBHc f r  o r  noJ loxeHHf f
TOqKr.r ,  B KOTOpOft  OHt i  Of lDeJ.er ' r f IOTCff .

I - lprr  npaxrnqecxorr  pacqere cnr{pa" ' rbHoi i  xarrepst  Ha npoqHocrb yAo6Ho rro i ' rb3o-
Barbcf l  Bbrpa)KeHHe\r  .1.r f l  cn; ,  le l icrB,vrou{r{r  B pacqernoi i  ToqKe (yc;roeHo orHeceH-
Hbt. \  K e- l l r i rnue l . rHHtd ceqeHlrn)  l r  coorBercrByrorqlr . {  F. : IaBHbi} t  r {anprI}KeHHfl } r ,  Ko-
ropbre  " te rKo  no . : t v r { t r rb  l r s  ( l l l . 4 )  r . t q  } tep t { ^ lnoHa j tbHor?  cn , , t '

f . , :  o * a 6 :  p r r l . l  t  R u , R ) 1 2 "

I I  - I .1f l  KoJbueBor i  c t { . tb i
7
t K - p t L t - .

B pa5ore [20 I  oea, rbHbre ceqeHnq,  oqepqeHHbre AByjuq pa, I t rycaMu p l  H ps H
o6pa3yrou l r re  IBe ropoo6pa:usre o6o, toqxn A n 6 ,  conpRiKeHHbre B roqKe e
(pr rc .  I  IL7,  e) ,  paccMarpHBatorc f l  KaK gr , l r {nr r . rqecKHe,  qro BHocHT 3HaqHTe.r tbHble
norpeif lHocrl l  B pacqer. I- lpoufa onpe.le" 'rnrb Hanpfl i f feHrrf l  e xax4ofi  r .r3 o6oxoqeK
raK x(e,  KaK B KpVl ' . Ibr . \  ceqeHt{q. \ .  Tor^ Ia  r r3  yc . loBLrr - i  paeuoaec[ rR Ha yvacrxe A,
Hanpu . \ r ep  B  ToqKe  5 ,  , o ,a  pa . l nyc  Kp r iB r r3Hbr  paBeH p :  l r  R  -  R ; : 9 . :  s i n  0  H  sa
) t { ac rKe  6  s  roqxe  6 ,  c l e  paAxyc  Kp r rB t {3Hbr  p r  r {  R  -  Ro :  p ,  s i n  0 ,  no , ' r ygH l r ,
no-qcraBr ' I f l f l  3TI I  3HaqeHt{ f l  e  Qopl ry . rsr  ( l l l . { )  n  ( t l l .6 ) ,  eupaxeHHq AJ, ' r f l  fJ ' raBHbrx
Hanpqx(er r l r i i  l r  coorBercrByrorq l r . r  HM c l r ,1  B oBa. tbHbtK ceqeHlr f l . \ .
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Ha vqacrxe A :

yqacTKa

our{: if (t + +) H rua: ry (t - +) '
9O"

oxA:  f f  v t  T* .4 :  pgz i2 i

1r -- ir-\ ta T
\ ^ -  R /  

^  t u E - ( r Rf i \- - l -  ' t "
t D

6x6: ppLl26 tr T^s: ppri2.

HanprxeHng B ruecre 3are"IKH orHocHTe;rsso ru6rcnx 3BeHbeB cnnpaJrbHoli  xa-
Mepbl B AocraroqHo )KecrKHii crarop onpere"Tflrorcq oco6o. OHH 3HaquTerbHo npe-
BocxoAf lT  Hanpf l iKeHl i f l  B  pacc l rorpeHuol i  Bbrue o5o"roqxe ropa.  B l recre 3aAeJ ' rKH npi r
BHe3anHOlt I i3i ' reHeFIi i I{  NiecTKocTrt TaK:.I(e pe3Ko r.t3rreHfircTcfl  BeJIqirHa H xapaKTep
.{eQoptvla(HH H coorBercrByrourre HNr Harrpf ixeHHq. .rytoxHo npelcraBnTb. qro raKoe
I[3MeHeHlIe BbI3BaHo Aer?crBHervr HeKoropbrX cHr'I P H noueHToB rVI, B AaHHoM c"'Iy-
cae,{ef icrBytoulHx Ha KpoMKy o6o,,roqxu (xpaeeori a$Qeiir).  3naq Be-:rHrrHHy H r{anpa-
BJIeHHe 3THX CHr't  H NTOMeHTOB, MO)KHO Ofrp€{e; ' IHTb Hanpfl ]KeHHfl.  Ll '  ynpOuleHH.fr
3aAaqn crarop cqHTanr a6co;rrcrHo xecrKnrr, TorAa ecx leQopN{aqtrf l  Mo}Ker 6srro
orHeceHa K oSorroq i<e cnnpa, r lHor t  KaN{epbr  (pnc.  I I I .8 ,  a) .

KoopAHHara l rn  pacueruof t  roqKrr  B 3ToM i roro lK€HHl{  6yAyr :  Rr :  R + AR;
zz: z - l  / \2, r^Ie R u z - Havd, ' tbHbre Koop,UrHarbr roqKrr a; AR v. Lz - nepelre-
II{eHHs roqKH a B npoqecce 4eQoprrarrHH. Kpoue KoopAHHar H3MeHHTcfl HanpaB,le-
HI{e Kacare.r-IbHoft B ToqKe a K noBepxHocrsotl  KDHBoft o6o, ' io,{xrt" Koropoe N{oxHo
onpeAenurb ,vrJoM 0,  :0  a  A0,  rAe 0 -  Haqa, tbHoe 3HaqeHrre yr , ra i  A0 -  ero
H3MeHeHHe B npouecce AeQopMauHH.

Oruocttte, 'rbHaq AeQopMauHrr B HanpaBr'teHHH paAHyca B KpyrnoM ceqeHi. iH

^ 2:r (R + AR) - 2;rR ARe , : #  ( 1 i l . 1 2 )

(r r  r .8)

(r r r .e)

( r r r . l 0 )

( r r r . l  l )

u u 6  -

. [ ,eQopuauHio paAHyca, yqHTbrBas HanpaBJeHHs rraBHbrx
pa3HM no Qopnyne fyxa

A R : ( R , ' E ) ( o * - , u o " ) ,

rAe F - MoAyrIb flyaccona.
F loAcrae i rnn a ( l l l .13)  coorBercrBytorqne 3HaqeHHf l  o* ,  o*

Kpyfnoro ceqeHHf l

PQt-z'PPr-t6-

AR: + t+ - * (R +2f ')o'  
l :  # rR-p (R + Ro)L

H A N D q } K C H H H .  B b I .

( i l i . 1 3 )

H 00, nonr{HM . I , ' I f

( l r I  r 4 )

AeficrnyroulHe Ha eAHHHqHofi AaHHe H Bbr3brBauqHe AeQopMauuro KpoMKr{ Me-
pHAHoHanbHbI f t  MoMeHT M* H HanpaBneHHyro no paAHycy cHny P,  nroxHo onpeAe-
JIHTb, ecxH npeHe6peuu r(pHBH3Hori ocn cnhpanbHoil  xauepu (nouraran Ha eAHHHqHoff
AnHHe ocb npqMori) u HcnoJrb3oBarb H3Becruufi  MeroA onpeAer'reHHR Hanprr)KeHHtr
B 3aAeJIKe KpoMKH uHxHHApHqecxof i  o6oroqxn [56 ] .  3a paAHyc raxo i r  3KBHBareHr-
Hof i  o6o.noqxn npHHf lT r2  :  R/s in  0 .

VpaeueHae ynpyrori  r 'THHHH raxofi  o6or:oqxu B KoopAHHarax s Lt, z '  14 s o6osHa-
qenn r r x ,  noKa3aHHbrx  Ha  DHc .  I I I . 7  H  I I I . 8 .  a  Huee r  BH . [ ,
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s : {e-F',zlt2 (p'F Dll lP ,cos p',z - p' M (cos p'z - sin p"z)l, ( i l r . 1 5 ) P , tt,: 2B' tVt r^'

rAe s - nepeMeuleHHe KpoMKH

p' : l /)u'(rr6)i  X :/5T - F'.  D :E63r(- l t2)
-  I IHJ' IHHApHqeCKaq XeCTKOCTb O6O'1OqXA.

TaHreHc yr l r ra HaKJ' ioHa ynpyror? , tHHHH onpele" ' r rercf l  H3 BbrpaxeHaff

ds,,dz:  {e-s 'z '12lp ' )2 Dl \  IP,(cos p 'z-  s in  9 'z)  -  2Mp'cos p 'z l .
q 6 )

0
A )

P s c .  I i i . 8 .
npf lxeHHH

K onpeJerenHto  MecrHbrx  HanpnxeHHfr  B  cnHpanbHof i  xanepe:  a  -  B  co-
o6o, ; ro , {xH cocraropoM;6  -  B  ooarbHbrx  ceqeuHqx;  I  -  B  KoHHr{ecKHx ne-

pexo.l ,Hblx ceqeHHtlx; e - B noAKpefl; ' I f l lol j lHX pe6pax

(r r r. 16)

(un7)

B ro , { re  Haqa , ' I a  o r cqe ra  KoopAHHar  npH  z :0  t r  R :  R .s ,  npo rH6  s  H  y fon
noBopora HopMdrH yo'IoBHo 4eQopltHpoeaHHofi KpoMKH $ HMetor HaH6oJrbrxr{e
3HaqeHr r f l .  To rAa  Hs  ( l l l . 15 )  u  ( l l l . 17 )  cneaye r ,  q ro  B  3aAe j rKe

s.o : (P,,o - p'  rVI,) l(28'D); ( l l l . l8)

(dsldz),o:

B pa6ore [20 I  noxa3aHo,  qro
r\ra"ro rr He npeBbnuaer 2". TorAa
tue ( i l  1 .  19) HafirH

3+

(P,,o -  2g'M.o) l l2 (p ' ) t  Dl . (ur. re)
H3MeHeHHe yr,ra HaKnoHa ynpyrofi  ocH B 3aAeJIKe
HM Mo:KHo npeHe6peub H, noJ'roxna (dsldz) :  0,

(  I  I  I .20)

o /
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#,
a.

nepelreqeHHe yc":roBHo AeQoplrr.rpoBaHHoii  KpoMKH 6yaerF

s s A :  A R , s i n  0 .  ( l l l . 2 l )

f l oAc rae " ' r nn  ( l l i . 20 )  u  ( l l l . 2 l )  n  ( l l l . l 8 ) ,  npeo6pa3 ) - ' q  r - r  3a \ , r eHqn  f l ' ,  D  H  AR
H x  3 H a q e H H f l r , r u  u a  ( l l l . l 6 )  u  ( l l l . l 4 ) ,  n o ; v u r n r

: v t , , :+##:+ !  ' -u ( '  - i? )  ]  ( r r r22)
r {epn4HoH3; tbHog  pacqerHoe  Hanpq)KeHl re  (uan6o ; rn ruee)  B  pac r f lHy rb rX  Bo i toKHax

3aAeaKH onpeAerqercq KaK cv)rN{a HanpR}KeHuri  or  pacrf l r r rBarouter i  ur i rbr  t r  H3r 'H-
Sarculero uolreHTa

':.r.:,f :.+* _ u,ri..

f l oAc raBr rB  B  ( l l f  . 23 )  3HaqeHt r r  I , r . r 1  B  coo rBe rc rB rn r  c  ( l i l . 6 )  N , ,U . .
no, : IvqH\ l

C apyrort cropoHbr,
( c u .  p n c .  I I I . 8 ,  a )

oi ;  i r  =:  P! ; - t  
1 -  j l  -  - '?-  ' li ' 3 - (  : 6  t '  R . r  '  i  l - '

Tax xax , r , : Iq cra, t t {  q l ic" tet{Hoe 3Har leHlre }"  :

(  r  r  r .23)

r r s  ( l i I . 2 2 ) ,

r T T i  ? 1 \\ . .  ̂  " _  ̂/- , ,  ( r  -  R o  \  1 1r - \ -  R r t  /  ) i

I  h l  u o l i f a \ r
l  I  V V  !  r r q  r r A V r t r

o* . rA :  P r t ( 1 ,135  - l -  0 ,288Rs rR . r ) , 6 ;  I * .  t s , :  p r y  (1 ,135  - :  0 ,288R0 , 'R . J .  ( l l l . 25 )

Hanpf lxeHt t f l  B  3a^teJ iKe oBarbHbrx ceqeHlr f i  (puc.  I  I  I .8 .  5)  onpe- le . tq lor  raKlKe,
Ho Buecro r r  no1craB,r f l ror  p :  u  B\ iecro R, ,  ee; t iu t tHr  R6

o v . : . r ,  :  p ! ) z i l , l 3 5  _ _  0 , 2 8 8 R 6  , ? , r )  6 ;  f , , . , "  :  p { z ( 1 , 1 . 1 5  - -  0 , 2 8 8 , Q 6  R . ^ ) "  ( l l l . 2 6 )

He pacuerHsr .x  Qoprr \ ' . r  Br r - tHo,  qro i - {anpf l }KeHlrq  3aBncf lT  or  pa3\ repoe ceqeFrHfr
3BeHbeB u coorHorueHlr r i  par i { } 'coB Ro, 'Rr '  no3Tot \ rv  roJut r rHa 3BeHbeB npLr  oArrHaKo-
BbIX J,Ony'CKae]{br.\  Hanpfl)KeHr1fl . \  y}teHbuaeTcfl  f lo Mepe .v\reHblueHHfl pa3MepoB ce-
qegnfi .  I- lpHlreHnn.t, ,Tf l  3BeHbee pa3Hbie no npoqHocrn cra. iH, Mox{Ho c.Ie":Iarb BxoA-
Hble ceqeHHn n Hx 6o,ree HanpRx(eHHbre qacrr i  ro,{ure r{ Hao6opor. Ha 3Torr{ ocHoBaHo
npHMeHeHHe . r " r f l  xo l r6sHrrpoBaHHbr. \  cnHpaJbHbrx Karrep cra; i€ i r  pa3Hbrx ro , r [ lHH
H  u a p o x  ( c r r .  S  I I I . 3  H  S  I I . 2 ) .

f logurueHHbre HanpqlKeHHf l  Bo3HHKaror  raK)Ke npH BHe3anHbr . \  H3I {eHeHHHX ToJI -
urnHbr  3BeHbeB.  hx voxHo oueHHTb aHa.Tor l rqHo ro l r -v ,  KaK 3To cre laHo npH pac-
cMorpeHHH nepe. \o , {a  Kpol \ rK} r  3BeHa K craropy.  KoHeqHar  Qopl l * " , ra  [20]  HMeer  BHA

5? (6r  -  0- ) ( I t I .27)E ( lR :  -  _ \R , )- _ _ R -0 u : :  -  2 , 5 5 (6i -:-  6i) (6, ;  6:) -  2 (616:)3r:

Teopun roHKHx o6o.ro,{ex [36 ] laer Bo3i\ro;xHocrb ! 'qecrb .v-ro"II  noBopora KpoivrKH
(He npnnnwaq ds ldz -  0) ,  ee KpuBrr3Hy H noAarJr ! {Bocrb craropa,  o . { ,HaKo B 3ToNI
BHAe peujeHHe npeICTsBil fercq Becbr{a cJro;(HbrM. Ec.r l t  npHHflTb nepeMeuleHHe
KpoMKH craropa AR.q :  0  u  yro , r  noBopora ero Ko3brpbKa $r i3  :  0 ,  To BbIpa)KeHns,
noJ ' IyqeHHbre Ha ocHoBaHHH TeopH' {  o5o;oqex,  Arrn  Hanpf lxeHl l i i ,  Bo3HHKatou{Hx
B 3aAenKe, noc"re noAcraHoBKH qHc,'reHHbrx 3HaqeHufi pl r t  l"  uoryr 6srrr npHBeAeHbt
[ 5 8 ]  r  B H A y :

o v . : A  :  ( p r t . 6 )  [ 1 , 1 3 5 *  0 , 2 8 8 R 0 , R . ]  +  0 , g 0 9 , Q s c o s  0 r ^ , ' ( y . o R l ^ ) 1 ,  ( l l l . 2 8 )

rae 03r - tno",1 noBopora Kpot\rKH, T.a : l r i  I  sin O,G-O); ocra,:Ibnbte o6ogsaqe-
HHfl COOTBeTCTByTOT npHi\{eHf BuIHrrCq Bbrue.

BupaxeHnx ( l  I  I .28) or,tnqaercf l  or ( l  I  I .25) Tor' IbKo noc, ' Ie,IHIINI C; ' Idt 'd€l lrbt; ! t ,
cronrr lut\{ B r(Banparurrx cxo6xa.r. 3to c,Tarae}roe Hr{eer \ra" ' lyto Be.l}tqnHy, no3Torty
npaKrr lqecKH Mo)KHo l lo r ' Ib3oB&rbCf l  ypaBHeHl leM ( l  I I .25) .

6 8 r{ti

Teopr.rn roHKHx o6o.,toqex Aaer Bo3Mox{Hocrb onpeAeJ.' IHTb Hanpfl}KeHHs B oBsrlb-

Hbrx ceqeHnqx cnnpa, lbHor i  xavepu,  Bo3HHKanqI te  npn nepexoAe or  oAHoro pa-

IHyca KpHBH3Hbr pr  K , (pyfoMy p"  ( rouxa e)  (pHc.  I  I  I .8 ,  5) .  f lpHl reHeHHe_reopuH
K 3roMy cryr {ao paapa6oraHo. f .  X.  OpaHx-KaivreseqK} l } t  B ero pa6ore [59] ,  rAe

.{aHbr KOHeqHble pacqeTHble QopMy' ' Ibl .
HaH6or t l ruee 3HaqeHHe Hsrn6arcUero l ro l ieHTa (Ha e- luHt tue, IJptHbt  Kpo\ tK l l )

B },repHll iaHHofi n. lOCKOCTtl OnpeAe,lf lercR no cpop\l) 'Je

i V l " , o u * : 0 , 0 4 9 ( 7 , , s -  f , , . q )  6 ,  ( l l l . 2 9 )

rAe  Z^  s  v  T^ .4  onpe , te , r f l n r c f l  no  Bb rpa t (eHr i r v  ( l l l . 9 )  n  ( l i i . l l ) .  3 ro r  r t o r l en t
npHJolKeH Ha paCcTof lHHt I  s '  :  f l / ( . l?o)  or  roux{  e  no KoHTvpy;  T0 onpeAe; ] f l€ rCf l
raK )Ke.  KaK.y ' ro  B Qopr , ry , re  ( l l l .28) .  Ho npH coorBercrB) , ' Iouutx  roqKe e 3HaqeHr lqx

R,0 H 6.  I , ls ru6arout r r i i  r , toMeHT B Ko"Tbr{eBo\r  ceqeHui t ,  coorBercrB_v}ou ie} t  roqKe e,
D A B E H

t l \ * : . V i - r ^ t t .

r . te  u  :0 , ,3  -1 , . - l f i  JTa. l I i .
Ec. r r r  npeHe6peqi ,  ne6o, rsuror i  pa. lua"rbHor? cHnoi t ,  es tseaHHof t  KpaeBsru aQQex-

ro l r  B roqKe e,  To cr . l . ta  7 , .  onpe^ le , t t t rc f l  no QopMyrre ( i l l .8 ) ,  a  fus  -  no ( i i i .  i0 ) .
TaHreriqaa, ' IbHJ-ro cr{.1y, AericrBytou-lyro B KoJbueBoru ceqeHIIH, coorBercrBvioule:vl
TOqKe e, lv(oxHo onpe-le, lHTb l l3 BblpaiKeHllq

I * * , * :  ( 1 , 2 )  ( f - . ^ ,  -  I " s ) . ( i l I . i r )

Kax noxa3a. ' r l i  roqHbre pacqerbr ,  npoBeAeHHbre e , ; - I fY n : r r .  A.  A.  X laHoea t3  I
\ r e roJ ,o \ r  pacqHc . teHnq  no  3 , i e \ r eHTa l r  ceqeHu l i  Ha  3B- \ \ , 3HaqeHt t f l  c l t , 1  l t  I I o \ t eHroB ,
noJ . vqeHHbre  no  Qop r r l , ' . r a l r  ( l l i  29 ) - t l l l . 3 l ) ,  ^ t oc ra roqHo . \opo iuo  coBnaAa lo r  c  i i x
TOqHbr \ , r l r  3HaqeHI l f l  \ f  H ,

Cy ' r r . r rapHbte  Hanp f l / heHuf i  B  pac rqHvrb rx  ! r  uda lb r . \  BoJoKHa. \  Bb t t { t l c " l q rcTc f l  no

6oD rr  v" ta l r r :

(  I  I  I .3t l )

1 l l l . 3 2 )
(  I  I  I . 3 3 )

( l  I i . 3 4 )

o*..y" :  f*, '6 -+ 6'W, *..*,"6:,  7r,. .r" -  T u -- 5'VI*, ,nr* '  0,

o* .  cu"  :  I * i6  -+-  6M*ru* ,6 ' ;  Z* . . " "  -  T*  -  6 .V l*  r r * i  6 '

Ha ocHoeaHHr{ Teopr{H KoHrrqecK}{x roHKHx o6o,roqex [34 I uoryr 6url  onpe.u,e-
. reHbl , [ ,or to , lHHTe"rbHbre l rs rH6HHe Hanprx(eHHf l ,  Bo3H] iKarc t r lHe npH HdrH{ t tH Ko-
suqecxof i  nepe. {orHoi ' i  qacru e  o6o, toqxe cnr ipa;nHol i  Ka}repbr  (puc.  I  I  I .8 ,  a) .
f lpnr reHeHrre aror i  TeopHH K cnHpa" ' IbHbrN{  Ka}{epa}r  pa3pa6oraHo B.  ,U.  , {a , rsrure-
Bbr l t  t46 l .  f lpH6"rnxesHo Hax5o, ' Ibr rHe Hanpq;(eHl r f l  ,  coorBercrByroqHe 3a, te .1Ke
B crarop,  Mo)KHo oueHHTb no Qopruy, re ,  npHBereHHoi i  a  pa6ore [16] :

(Rro  *  L  cos  ao ;  [0 ,5 r ,  s in  ao  - -  (R .s  *  L  cos  a1  B  -  R ] r l
o,r,.  ,a -- I  ,8 16

{p l
- : r

0 l

f .l.e

(R..r -r- 0 ,5L  cos  ao1  s in  ao

B _

ffi
s r n  z o

3Aecu p -  lasaeHue B KaMepe:  L  - -  r ;u tHa KoHuqecxoi i  odpa:y ' roure i i  i  d  :  (90 '  -
-  0)  -  y ron HaKioHa KoHHqecKor . l  o6pa:yroure i r .

f lp l r  ua; r l rqHn Ha oepxHef i  qacr l r  Ka ivrepbr  pe6ep"  yKpen, lnrcu1 l rx  o6o, roux.v  B ue-
cre conpr)KeHr{ f l  co craropoM (c l r .  pNc.  I I  I .3 ,  6) ,  x (ecrKocrb yBeJurr rHBaercq Lt
pacqer  r ranpf l ) * (eHr t l i  e  ga, leJKe BeAercr r  c  yqeror r  noBbru leHrroro r roNreHTa conporr { -

0 " :  l , 285  l J /
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BJIeHHfl B rtpeAnonoxeHHH, t{To pe6pa yBerT[qHBaror npoqHocrb o6o,roqxn paBHo-
MepHo no AnHHe conpniKeHan (uero4 (pa3Ma3brnaHnn>). @oprvra raKofo cer{eggfi
npeAcraB,'rqer co6oft raep (pr.rc. I I I .8, a) c ruupnnofi  noflKH, paeHofi rr iary MexAy
pe6panta /, u aricoror? pe6pa hp6 B Mecre 3aAe!'rKH, a n"[oqaAb ceqeHufl F : /6 *
16o6hpa, fAe 0 - ronuiHHa xporvtxn 3BeHa, 6po - Tor' i rr{HHa pe6ep. i [ouenr nHep-
rlHH 3Tot'o ceqeHHfi onpele"[qercf l  orHocareiTbHo uefirpa,rsHori oclr O-0, pac[oJ. ' Io-
x(euHori Ha paccroflHuH Us or ocHoBaHHfl,

E

,o :  I  ,v t . , " , ,F :  [+  ,  hpo0po \hp6i2 0) l / (0 t  + 0p6hp6).
I

OruoAa
n n

" / :  I  / r  -  I  F r ! / : , : 1 6 3 / / i 2  - 6 r 6 h 3 2 a l l l - T - o i  ( a o - 6 i 2 1 2 - 7 | r o h p a ( a o
I I

Molresr  conpornBneHHf i  IJ f l  pacr f iHvrbrx  BHeuHHx Bo, toKoH W -
f lp f l)KeH rre B coorBercrtsrr r i  c ( l  I  I  .  ?3)

0 r ,  :  T , . , r t ,  F  - :  6 . \ t l  * .  = , t i  J ,

r . {e  Tr . ro  or lpe, {€r f i€rc f l  no_Qoprvry , re  ( l l l .6 ) ,  d  M*. . r - ro  ( i l l .22) .

- hpal2) '

Jlg, a Ha-

( r  I  I "35 )

S il1.5. MernodoL lnpoqHeHufr cnupanbHbtx Kailep

HanprxeHHoe cocrofiHHe cf l f ipaJtbnbrx Ka]!{ep B rH.lporvp6rrua.r,  KaK 3ro c,.reAyer
r43 ll3JIolKeHHot'o .\rerotra pacqgra, e 6o.rrtuofi uepe 3aBHc!{T or xecrKocrn craropa
rr ycaonatl  conpfir(eHHr c 6eronou. MHoroqlrcr 'r€HHbie lrcc. le. loBaHHq npoqHocrn
cnHpaxbHblx KaMep Ha \ lole.: I f lX H B HaT)'pHbtx VCJOBHflx noITB€p-II t ;1H 3To npe.{-
rrosloi'r(€HHe [-l ].

Xe,rego6eroH 3.ranHfl npH Henocpe.lcrBeHHoM KoHTaKTe co cnrrpa,Tuuoli  KaMe-
pofi  uoxer BocnprIHHMarb 3HarruTeabxyro qacrb Harp.v3KH H pa3rpyx(arb o6orrourcy.
Crenenr pa3rpyxenH.q 6erosa Er EarpflKeuufl  KaMepbr 3aBHcHT or ronuruHbr H no-
AarnHBocrH npoKnagxn. lip n. o6uqroft npoKnaAKe, Bbirro,'rH seyoii H3 qepeAyrourHXcq
c.; loeB MHHepa,TbHofi aarsi H.nF eofiaoKa H 6nryua, pacrqtuBaoultre Hanpr;KeHHfi
s o6ortoqxe cnHpaxbHoit xauepil  oKa3uBarorcf i  6, ' tn3ruvH K HanprlxeHr.trrM B cBo-
6oAHotr cocrofiHl lH. t lpn orcyrcrBl{H npoK.raAKH oHrr pe3Ko yMeHbiualorcq e o6o-
.t losKe, Ho Bo3HHKarcT B apMarype )Kene3o6erona. Tax xar 6erou HMeer Ma.f ibrf i  npe-
Aen npoqHocTH Ha pacTfl)KeHHe, TO npH 3TOi\f  B HeM r{OryT BO3HHKHyTb TpeUIHHbr,
Koropble npH ; locraroqHo 6o,rsutr.rx Hanpff;{ ieHHqx B apMar-vpe pacKpbrBarorcq H Ha-
pyrrrator MoHoflHTHocrb. B qe,tsx ycrpaHeHHrI Bo3Mox{Hocrn o6paaoBaHHq cKBo3"
HbIX TperqHH s 6eroHe 3AaHHrr f3C npea,loxeHa KoHcrpyKrIHr, \{or,€;tr xoropofi  no-
Ka3aHa Ha pHc.  I I i .9 ,  a ,  s  Frer i  xe. reao6eroHHsni  nof lc ,  oKpyx(arcu{Hf i  cnHpaabHyro
KaMepy, orAereH or ocra,'rbHoro MaccHBa r{qrKorl npoxaa.lKoti, r'roKaJ.rH3yroqeri eos-
HHKtune rpeulunbr. l lpn npnrrreHeHHH BbrcoKonpo,rHoil  apl{arypbr o6oaouxy KaMepbr
B 3ToM nogce MolKHo BbrnoJIHHTb B ABa pa3a ueHsuteft Tor'IrrlnHbt HirH r13 yrnepoAn-
ctofi craJrH BMecro rernpoeaHHorl, sKoHoMn .{eSHr.lHTHsrri ueraa;r. Bnepeure raKafi
r(orucrpyr(qrr 6u,,ra BHeApeHa XT3 nu. C. M. Kupooa Ha rHAporyp6r.ruax Hyper-
cKot i ,  a  3areM Hnpxef icxof i  f3C (cu.  ra6n.  I .3) .

MetoA qacrn,IHoro noAKpenxenHfi KaMepbr R Nrecre cortpf ixeHHt c BepxHHM
roncoM craropa onncaH npn paccMorpeHnn KpacHorrpcxnx ryp6nH (cpr .  S I I .2) .
KoHc tpyxunn  noKa3 lHa  Ha  pHc .  I I I . 3 ,  5 .  f l pN  raKoM cnoco6e  noAKpenneHHf i
B 3oHe npHMbrKaHHf i  3BeHbeB KaMepH Ha unpr{He (0 ,12-15)  D1 }Adnrror  npoKd' raAKy
H_ ycraHaBrnBaror pe6pa 5, cogAarcullre AonoJIHHTeJrbHyto x(ecrKocrb B coeAHHeHHH.
Kar noxa3anH HarypHbre HcnbrraHHr, nHKH HanprrlKeHHft npx 3ToM yMenbuJaorcf l
BABoe H cMeq,arorcrr K Hapyx(Hoft rpaHHue noAKpe[nenHoro norca. llpn HcnoJrb3o-

70

BaHHH npocHbrx crarefi 3Ta KoHcrpyxqng no3BonHJ'Ia orpaHHrrHTb ror'II{HHy 3BeHber
(c4e,rarr ee pannoft 35 uu).

Asyxno,qeorHan cnupa"r lbHaf f  xauepa 1,  noKa3aHHar Ha pnc.  i  I  I .9 ,  6 ,
npeAr'Io)KeHHafl C. K. Byrpnurrv, M. A. Payr w IO. y. 3,terreu, raKlKe ,naET
Bo3ll toxHocrb yMeHbr. i lHTb ronuIHHy 3BeHbeB o6onoqxn vi lH npHMeHHTb MeHee
npoqHyro cTaJrb.

}ra xartrepa cocroHT H3 AByx noJ'Iycnuparefi ,  s Koropbrx AHaMerp BXoAHbrx ce-
ueHuf i ,  KaK r IoKa3aJIH Hcc i reAoBaHHf l ,  Mo)KHo nph coxpaHeHi lH oAptHaKoBbIX rH. [pa-
BJ iHr{ecKHx norepb (Af l )  npHHf fTb paBHbrM 0,77 or  AHaMerpa,  npHHf lToro B aHa. [o-
fHqHbIx  ycroBnf ix  A, rq  o6rrqHof i  cnHpdi rbHor i  KaMepbi .  ?ro  noseo"nr- r r  B 1 ,3  pasa
yMeHbuHTb roJruIHHy 3BeHbeB H,  Kof ia  aro rpe6yercH,  e  1 ,3  pasa yBe,1L{qHTb Hanop-

o ) 2 d )

Puc.  I ]1 .9 .  K  HeroAaM ynpoqHeHHf l  c f lHpa: ' rbHbrX KaMep:  . r  -  Mo, [ ,e - ' rb
6aoxa xauepbr c ynpyrofi  npox;a4xoft s 6eroHe; 6 - lryxnolBoAnarr

c n H p a n b H a t r  K a l r e p a ;

/  -  K o r b q e B a s  J p M a r v p a ;  2  -  e o f t ; r o q r a q  n p o K . l a A x a

OAHaxo Macca o6o,roqex B AByxnoAeoAHori KaMepe a 1,4 paaa 60;rsue, ceM B o6uq-
Hoft,  TaK KaK npH ueHtrueft TonulnHe 3tseHbeB HX cyMMapHaq noBepxHocrb 6oature
s 2 ,2  pa3a.  VqHr i lgaq Bce 3To,  npHMeHnrb raKyro KaMepy uerecoo6paaHo raM,
fAe noABoA BoAbr x ryp6nHe npoH3BoAHTcr AByMr rpy6aun, TaK KaK HHaqe nepe,u.
Heti  npH4ercs ycraHaB.' tHBarb rpofiHHx, eule 6oaee yBexHqHBaloutHfi  Maccy H croH-
Mocrb BoAonoABoAflr.rlHX ycrpolicrn.

B aapy6exHol i  npaf rHKe npHMeHf lercq MeroA ynpbvHeHHq,  npH Koropou co6-
paHHylo npH MoHTa)Ke cnHpaJbHyro KaMepy no, (Bepranr  HarpyxeHHlo BHyTpeHHHM
AaBAeHHeM, HanpHMep,  paBHbtM no, , ' IoBHHe yaKcHMa.nbHono,  H B TaKoM COCTOqHHB
6eroHHpyror. f loc,te cHqrHfl IaBI€HHfl H 3arBep.(eBaHHR 6eroHa Mex.ry HHM H
o6o,' Ioqxol i  ocraercq 3a3op, B npele. la.\  Koroporo npH nocJ're^lynqHx HarpyxeHHqx
KaMepbI AeQopuHpyerct BHaqare ro., ' IbKo o6orroqxa. f locrre roro, xax Ae@pMauHq
o6oloqxu npenaofi , ler 3HaqeHHe 3a3opa, o6o,nouxa 6y.aer BocnpHHHMarb Harpy3Ky
u pa6orarb coBMecrHo c 6etoHou. f lepepdcnpeler 'r€HHe Harpy3oK MelK.!.y o6o.nouroft
H xeJle3o6eroHolr B 3ToM cnyqae 3aBucHT or 3HaqeHHr 3a3opa, a cJleAoBareJrbHo,
or HaqarbHoro raBneHHq. Tpy.lHoctb B 3ToM cr'rysae, KaK H npH HcnbrraHtrrt  cnHpaxb-
HbIX KaN{eP |HIP8B., ' IHqeCKHM ,{,3BICHH€M, npeACTaBnte||  t t3rOTOB.rleHHe H yCTaHOBKa
Tq)KeroHaf pylKeHHbrx 3a fnyueK.

Cyutecrsyer Mero;r ynpoqHeHHfl,  npn r{oropoM3BeHbfl KaMepbr npHBapHBaror He
K  Ko3b tpbKaM,  a  HenocpeAc rBeHHo  K  noqcaM c ra ropa  ( cv .  pxc .  I I . l 5 )  r ax ,  e ro6s r
MoMeHT B 3aAenKe 6ua ua.n r r  HanDrxeHHq 6HaH 6axsxHt \ rH K HanDs>xeHHgM e 6eg-
MOMeHTHOM TOpe.
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S III. 6. ITocnedor&mertbHoctrTb pacqenla cnupanbHbr.r Karrep
HCr npolHocmb

Pac.{er  cnHpaibHbrx KaMep KpynHbix  ryp6uH Ha npoqHocrb qacro BeAercf l  B ABa
3Tana: npeABapHTensuuil ,  npH Koroporvr aor6npanr roJrurnHy r 'rHCToB H npoeKTlrpytor
KaMepy;  noBepoqHHft ,  npH Koropol r  npr iMeHf lor  yroqHeHHbre MeroAbr  pacqera,  yqt r -
TbrBarcT B, ' IHIHue Setosa, AHHaMnqHocrb Harpy3KH l.r Ip.vrr- ie Qar<ropsr.

J00 rp,

Puc.  I  I I .  10.  K onpe.q,erer" f "J: ;$"-u 3BeHbeB cnupa;ruHofr

fax npeaBapHTenbHbIX pacqeroa Hesa6erour{poBaHHbrx H; ' rH nM€toulux rvrrr rKyro
npoKnaAKy cnHpaj ' IbHb{X KaMep npHlv leHf l tor  MeToA, H3JIO}KeHHuri  a S I I I .4,  npr{
3TOM CTaTOp CqHTapT X(eCTKHM.

! , .nn npe. lBapHTenbnbrx pacqeroB npHMeHfiercf l  r {  HecKoJlbro nHoi i r  MeroA, yr{H-
THBaFOUIHft  pe3y. : IbTaTbI r rpf iHOCTHbIX HCCr1SAOBsHHfi  cnHpa, lbHbIX KaMep. 3.qeCo
BHaqaJIe onpele, ' i f i loT HanprI)KeHHq KaK e 6esNroMeHTHoM Tope, a )KecTKocTb cTaTOpa
H ero B. ' IHxHHe B 3one npHMhrKaHHfi  3BeHa yqnTbrBaror xoaQQsuHeHToM noBbi [ reHrf l
Ha t -py3KH,  no , l yqeHnbrM B  pe3y rb ra re  o6pa6orx l r  3KcnepHMeHTdrbHbrx  AaHHbrx ,

xq:8,21i 'G'
Mesrurne 3naqeHufl t(o3QQttr.(HeHra npH noBblrueHHbrx HanopaK H o6rscsqrorcfl
6orlsueft xeqrKocrbro craropa H o6onoqKn, npHMeHneMbrx B 3THK ycnoBHrrx. B arorur

( r I I  36 )

c, ' Iyqae yqHTblBaIOTcff  l I  paAHaJbHbl€ CH; ' Ib l .  Bbl3BaHHble HepaBHOMepHbl^,{  Harpyx{e-
HHeM Kat\ {epbr no oKpy}KHocrH, nocKoJrbKv MeroA 6aanp,vercr  Ha Hanpf l }KeHHoM
cocroqHHH HarypHb lx  KaNIep .  f l epexo4Hr te  Hanpq)KeHHr {  B  oBaJbHbrx  ceqeHHf l x
onpeAer 'Tf l toT pacqeTHblM nVTeI, l .

Pacqer ctrHpanbHof i  xanepul  npoH3BoAHTcf l  nocre rHApo.rHHaMnqecKoro pacr{era,
nocrpoeHHff  ee reopernqecKofo KoHTi/pa u paa6Hnxn Ha 3BeHss.  Ero BeAyT B c, te-
,tyioqer.i noc"le.roBare.T bHocrH.

l .  onpeAe,, ' I f l IoT Heo6xoAtt tvrr re 3HaseHHfi  pacr{eTHbrx HanopoB, B TOM qHC,:re
f l ,nr* : (l + i) H, r. l,e l/-pacuerHuft Hanop ryp6nnrr; i - xossQuqneHrsr
noBbrrreHHfl AaBJeHLiq npH
c6poce Harp.v3KH. Pac,{ernoe
;IaB!,reHHe npn pa6ouelr pe)KHMe

P :  PgH H AaBJeHt le  npa
c6poca- t  Harpy3Krr

p m a r :  p g  ( l  - : l  H  ( i l l . : i 7 )

2 .  Ec " r r r  pacqe r  Be - l e r cn  B
N O , I H O I I  C O O T B C T C T B T I I I  C  \ I C T O -

- lou ,  t i3Jo lKeHHbrr r  e  $  I I i .+
no Qop rrv"rarr  ( l  I  I  6)  ,  (  I I I  .7)  n
( i  I  I .25) i " rn Kp) ' r . rbrx ceqenui i

Ta6tu4a I l l . /

r u  no  Qop r r y " ra r {  ( l l l . 8 ) ,  ( l l l . 9 )  H  ( l l l  26 )  - . f " 1 f l  oBa ; i bHbrx  onpe re " l q ro r  r { ep ru r ro -
r ia.tsusre I,  r i  Ko. ' IbueBbre T^ c!r" 'rbr, .xei icrer.nu1lre Ha e-lHHHuy 1JrrHbr coorBer-
crB.v lou l l r . \  ceqeHlr i i  so  BCex . \apaKrepHblx  roqKa. \  a .  B,  c  (cr r .  pnc.  I I I .7 ,  a) ;  no Qop-y \ : " t a \ t  ( l  i 1 . 32 )  n  ( l  I  I . 33 )  Ha . \o rq r  3HaqeHt r f l  r aK l r x  ; + (e  c t r , t ,  t e i i c rey rcu l r r . x  B
conpq ; {eHr r r r  noBep . \Hoc re l i . 4  l r  6  e  roqKe  e .

l lp l r  pacqere c  nonpaBoqHbrr r  xoscpQlrur reHTo\r  z . .  e . l lHnLl ibre  cr r . tbr  T , , i r  I^
Bb lq r r cJ f l r o r  B  Te . \  i he  roqxa . \  a ,  B ,  c  ( puc .  I I I . 9 .  a ) .  r { o  ro . ' i bKo  no  Qop r r \ ' ; a r {  ( l l l . 6 ) ,
( l l l . 7 )  l . i f l  K p . v r r b r x  c e q e u r i i i  r t  n o  ( l i l . 8 )  -  ( l l l . l l )  - : . r n  o B a " r b H b r . \ ,  n p r r q e \ r
r l l \ rH r r l py tou lH l r I I  51 ' : 1 ' r  * r . I l b r .  onpe . t e . reHHbre  no  ( l i l . l 0 )  H  ( i l l . 11 ) .  I - l o  ( l ' t l  36 )
onpeleJneTcfl  x,u H B cooTBeTcTBt[r c HH]\r e.xHHHqHaf cH"'ra B 3aAeJKe

T uro:  xuT uy

r . te  7 , , r  -  Haxo.xr r  no Qoprnr-v , re  ( i l l . l0 ) .
3 .  C rpon r  rpaQ i r x  (pHc .  I I I .  i 0 ,  a ) ,  a r rpaxa iou l r l i  3aB l r cuMoc rb  Tu :  i u l q ,

r . le  rp  -  y roJ oxBara cn l lpaJbHoi ; t  xar repr t  (Hava"ro.orcr {era or  BXoIHoro ceueHHr) .
3uaqeHlrq  T u  HaHocrr r  ̂ l ig  BCex pacqerHbix  roqeK.

4.  Onpere- tqror  B coorBercrBul r  c  . lon,vcr r r . \ rbr rur  3HaqeHHqr i l {  r  HanpnxeHl l i r
no ra6, r .  I I I . I  roru- lnHbr  , ' rncroB no o6ure i i  pacqernor i  doo l rv le

0: I , 'o"o"

f lpH aroivt Y,{o6Ho HaHecrrI Ha rpa$Hxe, 3aAaBiuHcb npe^le.rusoir rorrurprHol 'r  ,rr{croB,
ropH3OHTsv ' IH,  COOTBeTCTByIOU{He npHMeHqet{b l l {  iv tapKa. \ t  -  CTar ' r } t  (pHC.  i  I I .  10,  a}
npn ToJUIHHe.rHcroB 6 :  32 iv t l  H npHHf lTbrx  no ra6; .  I I I . I  lonycrn l rsrx  HanpqlKe-
HHqx.  O' {eeH,qHo,  qro Bce 3BeHbf l ,3HaqeHHt pacqerHbr . \  c r { r - r  B Koropbl .K pacnono-
xeHbl Htt lKe ,rrc6ofi  H3 3THX ropH3oHra,tei ' t ,  uoryr 6lrrr BbrnoJIHeHhI H3 coorBer-
crBylou{Hx }IapoK cra;rel i ,  npHqeM rpe6yevar roJruIHHa 3BeHbeB e"ga,(aHHoM ceqe-
HHH onpeAe,' Iqercf l  H3 orHouteHHq opAHHar ropH3oHTarH H pacqerHoti cH,ru. Ha-
npHr {ep ,  no  pHc .  I I I . l 0 ,  a  AJ t f l  3BeHa ,  pacnono }KeHHoro  H3  t r ; ] e  oxBa ra  Q  :  l 2oo ,
ToruIHHa . i IHcTa onpe.le, lRercf l  H3 orlroueHHr or 3o : 32.4,115,75 : 24,6 ) i l \ r ;
oKpyr" 'rHB, nprn\reu 6 : 25 Mrlr H3 cra.rrn IOXCHL"

Ha  pHc .  i l l . l 0 ,  6  noxagaHo  pacnpeAereHne  au6paHHu . \  r aKHrv r  o6pasou  J rHc roB
H3 pa3!' l l l t {Hblx craJei i  no saet{bf l lvt cnHpa,ruHoli  r(aMepbr B coorBercrBHtr c noKa3aH-
Hbl l \ t  raM xe pacqerHur l r  rpaQHKoj \ r .  f lp l tve:u  pa3Hbre ro l lu l tHbr  t r  Marepl ra ibr  npt { -

Mexax xqecxxe caoficrsa crarref i

i -pynna cra - 'ur T ,
M H

) 'n . rcpo- t r l c ran
. ' l L ' f l l p L ) u i l t t i i a t

" l c r r t p o e a u r t a r  B b r -
c o K o n p o q H a q
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MeHqrcTcfl  B npeAenax oAnono 3BeHa. f lpu au6ope MapKH craJIH npeAnoqreHHe cJIe-
.u,yer orAatsarb Hair6onee n,'racrnquofi H Aeueeor? craflH MCr3, 3areM lOXCHA
w o xpai iHHx cxyqanx rpHMeuf l rs CK2. ;

5.  f lo goplay,rau ( l l l .32) a ( l l l .33) npn nu6pauur ix ro, , ru luHax onpeAensnr
Hau6o.noune HanpqiKeHHfl B oBaJrbHbrx ceqeHHrx, BbI3BaHHbIe LI3MeHeHI,teM KpHBH3Hbt
B ToqKe e. Eceu 3TH HanpqlKeHHff oKaiKyrcfi Bbrlxe AonycruMbrx, TqroJ'ItqEHbI H,'II{
MapKH Marepha, lon xoppt lx rHpyrorc f l  B coorBercrBnn c  ' ra6, t .  I  I  I .  l .

6. I- lo o6rqefi  $opivryne o: T16 Bbrr{HCr'rf lFor Hanpfl)KeHus Bo Bcex 3BeHbsx l I
pacqernbrx  roqKax cnupanbHof i  xauepur .  f lpH Ha.nHqHH KonnqecKof t  o6o loqxn,  npH-
MbIKarcu{eit  K cTaTopy, Hanpfl}KeHHf B 30He COnpfi iKeHLIg C KO3bIpbKoM OnpeAer'IslOT

u)  tp  f )  ,  
no Qopuy. i re- ( l l l '34) '  a  npn

l' r,;- Ha,'lHeHH pe6ep, cBq3blBalo-
n

i*a?l
l r * f1 I
I  I  u 6  |  |

l i f l l  I

'  
f-,t-- Ha,'lHr{HH peOep, CBq3blBaIO-

lffi I unx o6o,roqKy co craropotvt,
I i - ' r l  I  no Sopuyne ( i IL35) .
l i l i  I  a

I  lT 
-1 

I  / .  LOCratsJtf lru' , f  ' l 'auit | luy

l iT Tl Hanpnxeuil f i .  t1o"' ' I l t {€HHblx

f f i  Bo Bcex 3BeHbqx,  pacr{erHbrx

l , % TOriKax w nepexoAHbrx ce-
-l i i i ; tt*;:1| | iWXIA qeHnnx, H^H rpaQux Hanpq-i r ,
i Wl]]ffiW xeH;tt' i, no4o6Hnrri rpaQnry
I N\\Wl ; lb(\\ elnHHqHbrx cHr.(noc;re^qHnfi

6oree Harns,len).

l L I I
I (a,1, tgr,)

Pacqe'r o6o,roqex J'IHTbtx
H CBapHO-. ; IHTbrX KaMep npo-
H3BOAflT TaK>Ke, HO TO.r ' IbKO
n o  n e p B o M y  B a p H a H r y ,  6 e 3
yqera rosQQt{qHenra xq.

Prrc. I I i . l l .  K pacqery Qaaaueaoro coeAHHeHHr cBZpHo-rHrb{x 
'  

AuHalrrHqecxHe cocraB-
cnHpaJ' IbHb{. \  KaMep: a -  CXeMa Harpy}KeHHtl  KOHTaKTHpytoUIH\
<irraHueo; 5 - x onpeteneHiiro ros6bxqueHroB noAar.lHBocrn JfftotqHe HanptxeHHH B cnH-

'  
r laanuen n 6oaic jn parbHbix KaMepax npH o6blc-

Hbrx ycnoBHqx pa6otu He
npeBbrulapr ypoBufl *100,6 or HX crarHqecKu.\ 3HaqeHHft. 3ro [o3Boi-I f i€T cquTarb,
qTo npoqHocTb o6ecneqHBaeTcq npHHflTbrlrH 3HaqeHHqMH .{onycTHMbrx Hanpflx(eHHfi
( ra6, r .  I i l . l ) .  HaH6o.nruee 3Har{eH}re lHHaMHqecKHe Harpy3KH HMercr  npa pe3Ko
Bbipax(eHHbrx nepexoAHb{x H HepacqeTHbrx pe)KHMax, oco6eHHo B Bb,rcoKoHanopHbrx
pal4anb$o-oceBbrx typ6uHax. Vx onpeAeneHHe pacqerHbuvf nyreM npeAcraBnser

6o.r'IbrrlH€ Tp,v.(HocrH, a cneunanbHbie Mero.{br pactrera HeAocraroqno pa3pa6oraHu"
Pacqer  Q.nauUeaux coeAHHeHnf i  ; rHrux H cBapHo- i , ' IHrbrx  (pnc.  I i i . l1 ,  a)  cnH-

pa.rbnbrx KaMep HMeer ceon oco6eHHocrH H npoH3BoAHTcfl B coorBercrBnn c rpe6oBa-
Hl IqMH, npeAbrrB, i I f leMbtMH K KoHTaKTHpyror r lHM QnaHuarr r  (cu.  pnc.  I I I .6 ,6)  c  car ' ro-
ynJ'IoTHfirOU{HMHCfi O6UrqHO pe3HHOBbrMH npOK,raAKaMH. 3rOr BHA COeAHHeHHq npH-
Menffror Aaq o6ecneqeHnq {r'rnTerlbHoft npouHocrn H Ha4exHocrn. flepexo4 ot Q.nau-
r t .eB K o6onoqre B gTHX KaMepax Bbrno i lHqercr r  c  yKnor{oM or  l :2 ,5  Ao l :  10.
MeToAnxa pacqera dHa.rTof Hrlna meroAnKe paccera QnairueBbrx coeAHHeHI{fi rpy6o-
npoBoAoB H roHKocreHHbrx cocyAoB t7 l.

CyuuapHafr cfirra, Bo3HHKaroqarI B KaxAoM H3 6ofiToB or cHJI 3arfira Pr"" H cn.rt
aHyTpeHHefo AaBJreHHfi P or, paBHa

P ar: P."" * XPor i (rrr.38)
B srofi Qopr"ry,re-1 xosQQxuHeHr ocHosHori Harpy3KH, B o6qeM BHAe

x:  ? \o^ l (X6, ,  *  16) ,1  ( l l i .39)

rAe lon : 66"/(E6,Fa") H \ 
-- 16-l(EoFo)^- Ko3$QHqHeHrbI. noAarrtnBocrH co-

oreerciseHro' Qnaiua Kopnyca w 6onra (60, - ToJIutHHa QnaHua; lc - AnHHa
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pacrqHyrotl qacrn 6ortra Ea n Eon - coorBercrBenuo MoAyau ynpyrocrr.r Mare-
p4aJra 6onra H QilaHr{a; Fs w F6, -AeSopMHp}ieMble nJrorqaAH ceqeHHq 6onra !{
d, 'raHqa).' 

KoeS$HI{HeHT l1o,{ar;'IHBCcrti Mox(er cocroqrb H3 H€cKo;tbKtrx xosQQraqHeHToB,.
OTHOcfiIIIHXCfi K pa3r'IHqHblr,{ AeTa.[qM; K cHCTeMe 6O"nra oTHOcgT AeTaJ'IH, a6co,rrcr-
uar , leQopMaqHfl Koropblx noA AetlcrBuei\{ Harpy3KH Bo3pacrer, HanpHMep, TeJ.ro,
6oa'ra H !,€T3;1H, IeQopMaUHs Koropbrx cnoco6crsver yMeHb[reHuro AeQo-pMaL\wt4
Q,raHqa: npoKJ'raAKH, npyxHHfl lr l f ie ruar. i6sr, rartxw s Ap.; K cncreMe xopn,v-ca- (Q;ran-
ua) - Aera, ' IH, B Koropbrx noA AeficrBHeM Harpy3Kn a6co.nprnar Ae$opMarIHr yMeHb-
uaeTcq.

B KoHTaKTHp,v_rcu{Hx Q,raHuessrx coeAHHeHHrx KaMepbr MoxHo npeHe6peun l ,
c3MOtfl , 'TOrHsrcUrefiCfl  npoK,'raAKH H faeK 6olra. Torra npn 266r: la- l ,  T. e. npH
oAHHaKoBofi aeQopulipyelroft  A.u.IHe 6o"rra u Q;raHua Qopuy;ra 

-( l l i .39) 
npnxuiuraer.

BH,I

X: l i ( l  + )"r i io,) ,

r.r.e xoeQQliqlreHTbr iro.larJrrBocrrr paBHbr:

) 'a:  ( l  + 0,3d;) , /E60,785(12),

o Q ^
.  ; . U U
'td.n - -F-------:=-----i- rs

wJ r  C6x . - t  Lg  ado

B erHx Qopuy, rax d6 -  lHaMerp oc l roBHofo ceqeHr iq  6o, r ra ;  0 ,3d,  -  yqHTbrBaer
nolar , lHBocro oc, ra6"resaol ' i  pest6or : i  qacrn 6o"r ra ;  - l i ra \ rerp a  H yro; i  a  (pwc.  I  I  I . l  1 ,6) .
onpeleJf l ror  KoH,vc , IaBJeHI IT eo Q"r laHuax;  tga :  0 ,45,  cH H3MeHf lercq or  0 ,4
. lo 0,5; d0 - i l ra^\rerp orBepcrtrf i  noA 6o,rr;  2,50 -qHCJO, Vr{HTbrBarcLqee nepexor
o r  Ha rypaJ rbHbr . \  K  . l ecq rHr {Hb r \ { , r o rapnQuav .

CH.'ry 3arf l fa BbrqncJlf l lor n3 yc;. loBr.rf l  HepacKpbrrHfl  crbrKoB

Pu, )- KrnP u,,

( a - d i l @ - r l t g z - d n )
(.a - d) (.o -7 i rg d. + do)

( r r r  10 i

l i l i  4 l  \

( l l r . + f ) .

( i i l  +3)

( i l r  45 i

r,1€ Kyn - rcoaQQnulleHT ynJTorHeHHq, rapaHTupyroulnri  HepacKpbrrHe crbrKoB,

K r n :  ( 1 , 2  - =  1 , 4 ) ( l  -  i l .  ( l l l . 4 1 ) ,

Harpysxa Ha Kaxf,brfi 6olr onpe.lenflercfi nJ'rotrlaAbto ceKTopa, Ha Koropofi oH
BocnphHHMaeT CH;1! ,  Bo3i {HKa}oqy lo  oT HeypaBHoBeueHHoro BHyTpeHHero AaBne-
HHf i  pmax ua Qaauuax H crarope cnHpa, tsHof t  KaMepbr .  B cooreercrBnH c pHc.  I I I .6
qnc,ro 6o,rros B KaxJor\r crbrKe paBHo z +2. f lplr rrou r; ' I f i  Kd)K.loro H3'z 6o,nroB,
pacno.rroxeHHbrx Ha Q;aHqe, cwira cocraBnser

P o, : pnr2t (l - 2rp' I 3AO) I z,
;
JE
,fi
.-r
5'
q

*
t
tt
f

!
i .
a*
!

t
1t

s*

r le ! '  
-  ueHTpalnnufi  yro, ' I ,  .  .  .o, oIp€,{€rf lrorqHfi sony B, 'rHsHHfl xpafiHero 6oara.

Cnna B KalK.r,or\{ H3 rpafiHxx 6omoe 6yaer

P 6, : p 6iVl sao + boro) lz.
CyrtrrtrapHafl cH;td B KaxAoM Hs 6orroa c freroM 3arflra

Pa t :  P to r r * ) f  a r :  KynP1 ; - rXPar :  K r ^ rPs1 ,

fJ ,€  K:a, :  ( "n  *X-  xoaQQHuueHT 3ar f l fa .
HanpnxeHHfl pacrrx(eHxfl  e 6oarax onpeAenqrcr no Qopnryne

op: Pci l l0,785 (d;)21,

rAe d6 - AHaMerp 6onra, oc.na6.neuHoco peas6oft.

(rrr 46),

(r i l  47),

(r ir .{8),

t >



r l ' '  :  ( l  -  i * )  ( 2  -  i * ) .

: - l  - ^  , $ . n a . " r a  . -  . 4 r r r l u \ i r L r \ r  r n u T l / n r \ I {
- { - t } t  L P " l d n q c M a r r l r \ r r , r  t u r r t r  l r v t r r J r y v ' r !

1 *  n  - o  l / + p 6  / 0 o . . r  t 3 2 t r 5 - z t l o^ : u' /  '  
vu - ^, \T;/  

--: ' ( .p

,[lonycrnrrroe HarrpfiKeHHe B 6Ontax trPH P.r* Onp€A€i1fl€Tcfi H3 yCnOBHfi Oaon d
€ 0,65o' a npu ru,(paBnnqecKoM l.lcnblraHnu op { 0,8o. flpn arorrr 3aAaeTcfi Hc-
nbITaTeJ'IbHOe AaBJIeHHe pncn : 1,25p^^*.

HanprxenHs Bo QaaHuax KaMepbr onpeAenfircT TaK >xe, KaK B KoHTaKTHpyIouIHx

6naHqax rpy6onpoeoAos [7 ] .  Han6or€€ onscHbIM f Br' I f l€Tcff Mecro coeAHHeHux $,raH-
qa c o6oaoqxoit I . I pr ocr'ra6,'reHHoe orBepcrl4fl.Mw A,'Ix 60,'IT08 ceqeHHe 2-2 Qnaurya.
l lpu nepexoAe or QJraHrIa K o6onoqKe c yKnoHoM I :2 uoxer oKa3arbcfi  c, ' Ia6btM ce-
qeHHe 3-3.

i,lsrusar,oqur? urouenr B ceqegnu 2-2 npn ynpoureHgoM pacqere c yqeroM ynpy-

roil cBfi3rr c 060r'10r{Koiil onpeAeJ'lffIor no SopMyr'Ie

- -  Mr:  Tl*Po.yo,  ( ro -  / "p) ,

n : +

r j ,e Pocyu : 
T 

Ou,; ra fr f .p coorBercrBeHHo paAHycbr oKpy)KHocreti  pacnoJlox(e-

'  - , - ^ e -  ^ l ^ - ^ . . . , . , .  ^ *  , . ^ ^ . 1 ^ . l . , , . , , ,
H l { f l  0 O i I f U t s  f l  C p e A H C n  r t l , l n n t l  U U U " l u ' t t \ | r ,  r l  -  ^ u r L P r y f r r { f r s n r  ) r r P U l n s n n r  \ J r  , v r r P J -

rofo nport4BoAeftcrsHq o6o;to,{xn. f lo npH6nH}KeHHoi{ Qoprn'"re
r  I I I  - r t l t

, t t t  ^ t  \
\ r l r . L ,  l /

r le 0.0 :  (0r  - -  8. , ) i2-cperHf lq roJrulHHa nepexoAHoro .vqacrKa o6o;toqxu r  QraH(l i
6" , ' ,  -  Tor ' I I rHHa QlaHua.'  

B  cnHpaJbHbrx  Kar {epax  npH o6brqHbrx  coorHo t r l eHHr .x  pa3MepoB,  ec rH  paccqH-
' rb rBaTb  no  ( l i l . 50 ) ,  xoaQQHUHeHT Ix  ) -  0 ,8 .  Vqr t rHeaq ,  e to  Q , laHeU HMeeT pa3pb lB

B 1 {ecTe  pacno ;ox (enn f l  cTaTopa ,  o6u t<Ho npHHLI } la roT  lo  :  1 ,0 ,  qTo  paBHo3HaqHo

npeHe6pexeHuro  B" r rHrHHn ynpv ro r i  cB f l3n ,  oc raBJ t i f f  HeKoropoe  Bo3L Io lKHoe  ynpoq-

H e H H e  B  3 a n a c .
Hsrg6arou{rr t l  l toneHr B ceqeHHtl .  l - l  no npu6,rH}KeHHoI? Qopuyne paBeH

Mt:  ( i  -  t to)  I  Pu,  Vo-  r .p) :  ( l  - - -  11)  iVt r "

f lps t l* :  l ,  o.{eBHAHo, Mt :  0, noarouy An.f l  3Toro ceqeHgfi HcxoAff H3 onblra npH-
HnMato lq *  :  0 ,5 .  To r l a  M tx  0 ,5M2 .

HanpqxeHHq LI3fH6a s ceqeuusx I- l  t t '  2-2 HaxoAflr no QopMy.' IaM:

d  - T K  *  6 , V f r
u x 3 |  -  

6 t

d  -  T K  -  _ j , V . t  _v t t s !  -  
6 *  6 ; "  ( 2 t r o -  b r 1

3lect 3HaK rr;-rroc coorBercrByer pacTflHyrbu\t BoJIoKHaM, qBJ'Ifl lolqHMcfl HsHooilee

Hanpff)KeHHbiMH; eAHHHrrHyro chny 7* onpegeJ'iqrcT no QopvynaM AJIfl 6eeN{ot',{eH'r-

H o r o  r o p a  ( i i l . 6 ) ,  ( l l l . l  l ) .
HeypaenoBe[renHaf l  cHf la B or le, ' rbHbrx noJIoBHHax cnupa.; IbHoH KaMepbI Bbt-

3brBaer nepepe3blBanulyrc cHny B npHnacoBaHHbIx So.rrax

P.or:  Pt" . .  (F,  -  Fr) , ( i l I .55)

rAe .Fr : ari !r F.: : firi - coorBercrBeHHo nnoulaAH 6o,1ouero H MeHbluero ce-
qeHHri so 6,1aHueBbr.\ pa3beltax, noABeplKeHHbte ,{aBreHHrc (B IIr ' IocKocrH z - .u).

f lepepesrreaFourre t{ npnBeAeHHbte Hanpfl}KeHHfl B 3THX 6or:ra.x HaxoAqr noQoplwy,rar ' t :

( i i i .4e)

( r r r .52)

(r r r.53)

( r r r  54)

/ o

(rc!: :  4P..r. l (ndi);  on? : V oi t '  4o3r. ' (r r r.56)
77

:.tsr
4lti
ilb;r
6i

Pacqer QnaHqeeux coer,HHeHLtI l  Ha npoqnocrb BbrnoJrHqror B onpeAe.reHHoM no-
ptAKe. f ipa aront KoHcrpyKrlua Qr'IaHr{eBofo coetrHHeHHfi AoJ'r}KHa 6sITl npeABapH-
Te,' IbHo pa3pa6oraHa H BblqepqeHa, IJ ' I f l  qefo opHeHTrrpoBorIHo Nro>KHo npHHnrb 6r :
:  2 6 ;  O r n  :  2 , 5 6 ;  d u " :  2 6 ;  d 6 1  :  1 , 5 6 .

l lopn4ox pacqera c.neAyrcuurl:

1)__n_o ( l l l .4l) a ( l I l .42) onpeAe.rnror xosQQnqueHrbr noAar. iruBocrn 1.6 a i6ni
no 

' - ( I I I .40)  
-  xoeQQNrrueHr ocHoeHot i  Harpy3Kr i  Xo i

2)  no ( l l i .45)  u  ( l l l .46)  Haxo4f l rcp l . ' Ib r  Por  B uafoBbix  H Paz n xpar tunx 6onrax;
3)  no ( l l l .43) ,  npr {HqB Krn:  1 ,2  ( l  -  X) ,  Bbrr {Hc. r r f l ror  c r . r i ' r f  3arqra A. i rq  uraro-

Bbix H rparlHux 5o,.rroe;
4) no ( i l l .47) onpe.Ieirf f ior K,u. H cylrNrapHbre cu.rrbr e 6oarax;
5) no ( l l l .48) Haxo.qfir  Hanpfl iKeHHfl pacrf l lKenLrf l  n 6o,rrax;
6) no.( l  I  I .55) BbrcqirrbrBarcr

nepepe3brBaulyro c["]v r{ no
( l l l . 56 )  -  Hanp f l ) * (egu f l  cpe3a
il  npr-rBe-leHHbre Hanpflx{eHrrff
B npr inacoBaHHbt . \  6o. r ra .x  ;

7)  n  cooreercrBin{  c  no"r \ -
qeH Hbt.\r ! l Ha n p fl x(eH tt f l^\t H no
ra5,r .  I  I  I .2,  esr6r ipaior rrare-
nt ta  - r  6n- ITnR nnr {  r r  - . [ ]  . : ' r  r r

" l o n - - , - ' T '

[- lprr rroirr.  ec;rr no3Bo.Tflror
pa3\repbr, c.]e. lyeT oT-1,4 BaTb
npe. lnoqTeHne yr ; iepo: r ic ro i i
cra, lrr .15, uiueroueii  vcroi ir{rr-
Bbte i lpoqHocrHbte H t ] . lacrnqecKI Ie  CgOi iCrea,  e  r reHsuei i  \ tepe,  qe] r  y , ' te f t rpo-
eaHHu, . t  c ra . re i i ,  3aBI tc f lu{ r te  or  perx l l } ta  repr tooSpa5orrn;

8 )  no  ( l l l . - 19 )  l r  ( l l l . 52 )  noc re  onpe le . ' I eHnn  c \ . \ t l t apuo i i  cH rb t  e  6o . r rax  onpe -
leJr rcT l ts r t tdatou{ t te  \ to \ teHrbt  B ceqeHl l f lx  l - l  i t  2 -2 ' ,

9)  no ( l i t .53)  r r  ( l l i .54)  onpe. r ,e . l f l ror  t tgr t t6Hsie  Hanpf ix (eHHn pacr f iHyrbrx  Bo-
JoKoH ceqenuf t  1- l  r t2-2 ' .  Hanpq) i (euI { f l ,  onpe, te . teHHbIe B ceqeHHtt  l - l  no ( l l l .53) ,
f  B l I f l O T C f i  O p l l e H T I I p o B o q H b l l { l l  l l 3 - 3 a  H e T O q H O C T e I I  B  O n p e I € " 1 € H H H  r l -

. [ ,onycruvbre Hanpff iKeHr{r -] , , I f f  Q;aHuea (cra;u 20fcrt l  n,rn 30II) nprl  rHrlpsBru-
qecKHx HcnbrraHHrrx  He . lo , I )KHbt  npeBbluarb 0 ,7  o . "

9 III.7. Ynpou4eHHbru pacqenl cmamopa Ha. npoqHoctnb

B rrr lpor,vpSnHe crarop qB.1sercff 3ar{btKarculu,\,r  )KecrKH}r 3JIe:\reHToM, cBfl3btBa-
roultr\r  3BeHbfl o6o.roqKrr cnr{pa"rsHor.r xa.rreprt,  t{ \rercul l t}r  or"tr{qaroulyrocfl  or HHX
iKecrKocrb lr  Qoprry. 3ro npHeoArr K cyur,ecrBeHHouy or, ' IHqLIrc 4e$opuaqnfi  e cra-
Tope H o6o, roqxe Ka\ tepbr  r r  laer  ocHoBaHlre  Becr l t  npH6" lHxeHHbrf t  HX pacqer  Ha
i lpoqHocTb He3aBrrcH\ro . ]p-v" f  or . l ,pyra.  o , [Haxo 3To x(e Bbi3b lBaeT H3BecTHbre TpyA-
HOCTH nprr  Onpe, le . i reHHir  HX 83al { } rHoro B i IqHl l f  pacqeTHblM nyTeM.

Pe:y;rnrarbr rrcc. 're. loeaHr. i f i  Hanpfl)Kenlrui s rro.re"TbHblx H HarypHbIX craropax iro-
KA3bIBAIoT,  I {TO B , IHTbIX H CBAPHO.THTbIX BbICOKOHANOPHbIX CNHPANbHbIX KAMCPAX

C KOpOTKHMH,  OTHOCI ITeJbHO tXHpOKHMH l I  JOCTaTOqHO MaCCHBHbiMH KOJ ' IOHHaMH

noflca craropoB Ae$opMHpyrorcn lraJlo, a B craTopax cpeAHeHanopHbrx paAHa;IbHo-
oceBbix ryp6HH AeQopr{auHH noflcoB B 3oHe conpfix(ennfl  c o6onoqxoft 3HaquTe,'rbno
yMeHbtr larcTcq B ea6erouHpoBaHHoN{ cocrof iHxn.  Hanprx ieHnn B nepexoAHoM ce-
qeHrrH or  Ko! . ' roHHbr  K craropv B He3a6eroHrrpoaaHHor\ . {  cocrof lHHtr  s  2 ,0-2,5  pasa
npeBbt t r lanr  3TH ]Ke Hanpn]KeHrrn nprr  ueaa6eroHnpoBaHHor! {  c rarope.  3 to  no4reep-
) r i ' r , l p T c c r  L r n n L l T r r J H c I \ f i f  n n n R t r [ P t - t ] t k t \ n I  H i l  N f o 1 e . . " I  9 I  Y  C n t I n 2 . , ' I h H t a l r  K 2 \ . l e n  K n t c H o -'  " r -  - " ' - r - - - - " - ' - -  - - - " - r

rpcKr{x  ryp6uH t41.  [ Io ; ryvr r ru  noArBepixreHrre 3Tr{x  pe3yr ' Ibr?roB pacqeroM no, ' r -
rrocrbro He v,[aercf l .  xorrr cvulecrBVer ]tHol 'o Da3JI- l t{Hblx MeToAoB.

TadnLtqu I U .2
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Pacqer craropa coBMecrHo co cnupaJrrsoft xauepoli n 6Erosorur sr,alran 1141,
3anporpauuupoaauHuli  ua 3BM <MilHcr-22>, nosno.rraer yqecrb 4eficranreJrbHbre
ycJIoBI' Ig HanpyiKeHHq, oAHaKo npH arotr 6o,r lLUHe rpyAHocTH npe!crsB;1ner onpe-
AeJreHHe B3aHMHbrX Ceqsefi cnnpaJrH co craroporrl H 6eroHou. CyruecrByer MeroA pac-
qera craTopa coBMecrHo c 6etoHolt, Ho or!e.,'IbHo or cnnpaJrbHori xarurepu [46 ],
TaK)Ke 3anporpaMMHpoBaHHttrt  ua 3BM <Muncx-22>. B Helr B, 'rHqHHe cnHDarH vr{H-
TbIBACTCf l  NPHSNHXCHHO -  KAK BHCI I IHqf i  HATPV3KA.

B Ia)

Puc. III.l2. K pacuery KorroHH craropa: a - B 6eronsoft c[Hpa,'Ib-
aoft xauepe; 6 - s lterar.ruqecxofi cnHpa;ruofi rauepe; s - npx

HopManbHoft pa6ore: e - npH i6poce Harpy3xr.r

VnpoueHHuft pacuer craropa, npHMeHrevufi  npH ero npe.{BapHreJIbHoM npo-
eKTHpoBaHHH, ocHoBaH Ha pflAeAonyulensrl .  f lonca craropa cqHTaror)KecrKHMH H Hx
Ae@pMaqnro He yqHrbrBapr. B nepeoM npn6nuxenun He yquTbrBaprcq AeQopMa-
IIHH B COEAHHCHHH NOflCOB C KOIIOHHAN{H. IIO OrcPYXHOCTH CTATOPA YI{HTbIBACTCff
TOJIbKO H3MeHeHHe rex Hafpy3OK, KOTOpbte HanpaB.:reHbI nO OCH Z. l lOnepeqHble
cHJIbI Il BO3HHKaTOUHe OT HHX MOMeHTbI He yqHTbrBarOTCfi, TaK KaK npeAnonaraeTcq,
ttro 3TI-t Hafpy3KH BocnpHHuMalorcq 6eronona.

flpa raroM MeroAe paccera onpeAenrror ro,'IbKo Hanpfl)KeHHt pacrxxeufifl-
clKarns B KonoHHax craropa noA AeficreHev cyr,rnrapHofi npoAonbnoli cHJIbI
(puc -  I I I . l 2 ,  av r  6 ) ,  Ko ropa f l  npH paBHoMepHo i l r  pa3MeqeHHH KonoHH no  oKpy)KHo-
cTH Bbtpa)KaeTcq TaK:
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D P  . t z
"  zL t  -K : l l t  I ( I I I . s 7 )

a npn HepaBHoMePHOMpa3MeuleHHH KOJIOHH

D
.  

Z K J H L

n
t  z i t

( i l r .58)

onpeAe"lrrpq]rft 3oHy 8"11Hfl-rAe zKJrH - qHcJ'Io KoJIoHH; ,lr '- t lenrpansurtft yfo,],

HHq r ,aHnot i  xoaoHggt.

C1'rrna cu,,r,  Aei icrByrou{i lr l  Ha crarop B BeprHKaJIbHofi rHAPorYp6nHe i O.,
I

3aBhcHT or cocroqHHr ryp6uHri.  O6uqso paccl l larpnBarcT TpH TaKlrx cocroflHnfl .
l. llpn ocraHoB,'IeHHofi Ii ocylxeHgol? rl.lAporyp6gge cyMllla cn"n, AeficrBylolqgX

Ha crarop, onpeAeJffercq BbIpalKeHHeM

I Pr ,o . "  :  A i^ - -  G. t r . .  -  Co*  *  G"ro.  r ,
I

i le Cr; - qacrb Beca 3traHlrff ,  nepeJaroular Ha crarop, 3ar,aercff npoeKTHpoBU{H-
xarr l r  T3C,  G. . . .  -  -  Bec craqr loHapHbrx . le ra" re l i  . . reHeparopa;  Gp" ,  :  Gp"r . .  r

=  Go.  o  r -  Cp. ,  -  Bec po lopa arper-ara,  cocroqul lu t  t t3  BecoB poropa [eHeparopa,
Ba.' Ia afperaTa H pa5o,{ero KoJIeca r l ,p5l iHsr; G.rr. ,  -  Bec Heno.lBH}i{Hbl.\  4era,rett

nocroqHHof i  uarpyaxofr  l /  :  iy ' r rx rHAPoTYP-

cH. i l  0npe. lenqercf i  BblpaxeHHeM

: ,  o c -  *  P r r n ^ -  P * p u ,  -  P n r a .  ( l l l . 6 0 )

3:eco
P,,nn- Ko. 'pgHn (Di  -  dZ) l+,

r l e  Ko .  -  ro :QQl tu t teu r  oceBo to  . i aB , IeHHt :  B  noBoporHo . lo f l ac rHb lx

npH6. rHxeHHo np ! tHHMaerc r  Kn .  :  l ,  a  B  paA l la , l bHo-oceBb lx

Ko.  :  2 ,81 \ /  H , ' * ,

P*ou, - c6ila, Bo3HHKaioulafl or ,{eiicrByloulero B noroKe .{,38r'leHllfi,

K  HHXHef t  nOBepxHocTH Kpb l l xKH H HanpaBr , ' l eHa  BBepx ,

p*p- : l- pr(R'^ru, - Ri,) - pz(Ri.^ - r3')l i,

rAe pr  :  H. ,"  -  - r ,  -  AaB"leHl le . lo yn-rorHeHnft  pa6ouero KoJ' Ieca) ut  :

:V-  u.r r_ a ' t i l  -  a6co, t toTHaff  cKopccTb B noToKe nepeA pa6oUurvr  KOneCoM; t ) r r  :

:  Ql  (n D b )  -  pa. l rs;1bH af l  w; tw ^\rep L{ . t r roHa.rbHa f l  cocraBJf l  Ioulas,  onpeAei ' I  f l  eMa f l

pacxoAo l r  r yp6uHu Q;  bo  -  Bb tcoTa  HanpaB. : l f f i oue ro  annapaTa i  au t  -  oKpy lKHan

cocraBJ,'Igtou{af cKopocrH noroKa nepe.q pa6o,ttltvt Ko,'l€col\f, onpeAenfiercf H3 ocHoB'

HOrO ypaBHeHHs Typ6HHb l  B  npe . lno , ' I oxeHHH t )uz :0

( r  I  I . 6 4 )

1p" s
I

pa6oqr{x  l rexaH!r3\ {oB Typ6nHbt .
2. f lpu pa6orarouteft c no;Hoii

6 H H e  ( m r .  p u c "  I i l . 1 2 ,  o )  -  c y n u a

( r  I  I .5e)

( r i l " 6 l  )
r -v"p6nHax

(  I  I  I . 6 2 )

np H i ' IO lKeHa

( l  l l . 6 3 )

S  D  S p
-  t  z !  p a 6  -  

1 '
L I

u ut : rq1H i' ut: 60rlgH I (nnDr),

pz - AaBJreHHe HaA crynHueft pa6onero KoJIeca, onpeAeJlsercs npn pacqere ynnor-

HeHHft; R*o' Rrn H rr - coorBercrBeHHo paAxycbr QlaHua KpbIITIKH, ynnorneuHfl

H Bara (cvr .  pne.  i l l . l2 ,  6) .  B noBopornononacrHbrx ryp6nHax ynnorHeHl{ f l  Her ,

H Bi lpaxeHqe ( l l l .63)  A, ' I f l  HHX HMeer  BHI

-  P*0,  :  p in  (R? ' .u  -  r ' , ) ,  ( l l i .65)

P.o, - HSIrpdBi€HHafl no ocH z crna, pacrnrnBaou{an Koi ' IoHHbt, BbI3BaHHat fHA-
paBnHqecKHM AaBJeHHeM e cnnpa"rsnof t  KaMepe.
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B uera,rnHr{ecKHx
BepTHKaJ'IbHaq cHIa,

l ' - T p

CtlHpS; lbHbIX Katv{epaX C
.{ericreyrotrlafl Ha oAHy

Kp lfrbr.v-rH lI oBa"iIbHbtMH
KO, ' IOHHy,  paBHa

T  " J A '

C C q C H H f  I I  T I

(r r  r .66)
fAe 7M - cH"Ia Ha eAHHHIIe AJIHHbi, I1pHa1o]K€HHafl. K Ko3bJp-bKy craropa, onpeAe,,Ifl-ercn.no Qopry, re  ( l r i .6 )  A. rq  Kpyrrb ix  n  no QopMyne l l i i . i6 r l i " - 'ouu, ' ,b 'brx  ce_tIeHHIl;  ? - yro,, ' i  HsKa'roH? Ko3brpbKa i l . ! . : 'Zi,q*U;i360-__l;nou,,u* AjrHHa3aAer'rKH B KO3bIpbr(e craropa B npele, lax yf i la oxBara x6,roirHrnlr. . 'B KaMepax c rpa_NCI{HEBHAHbIMH CCqCHI4 'MH H HEI IOJHbI IV I  Y f , r IOM OXBATA

P u p r r : I ' s i n

P  - ^  t r'  a p r l  -  
P c .  K I  n T r l '

t  P*p ,u .  c6p  : "a  [pu , , .  (n i  -  R : )  -  p .op  (R;0 ,  -  f t ) ] -

Op..r*, : P1,' 'F*-.,",

( r r r .67)

Il.tr{:,:19*9_11..; 
Fn,,r r - yr{acroK nroiqa.(H noro,rKa cnnpaJbHoft Ka1repbr, Koro-pbIH yqHTbIBaeTCq npH OnpeAeJeHHH CtLlbI, trei icTBytoUfer:r na olHV KorrorrH\/

---. i :  i lpn no.rrHorvr c6poce Harpv3Klr 1cr,.-  pirc. ' i rJ. iz,"r l ; ; ; i"r"; ;o. i , i ' rou-.n,-*
Ha_cTaTOp crr ! ' r  onpele" lqeTCf l  Bbrpa;KeHHe\r

n

\ '
i ( t i l . 6 8 )

( r r r .6e)

9l:: : .^f: .-p'_..6p 
-or- i ]a, Bo3HriKarcuas Ha KpbnuKe rvpduHlr npH no,THor\r cdpoceHarp 'v3KI i '  Kor ] 'a  no l  KpbluJxo i ' i  o5paay 'ercr . .BaKyy l r  r r  oHa Harpyx(aercn a l roceep-Hbl\t  raB"leHlierl  Ha nJol lraf l{  orpaHllqeHHofi l l rairerporr HanpaB":rf frou{ero annapa-" ra  Doi  P, :cp:  pro*  -  l rs6sr rou"o"  , r , ,ocQepHoe AaB, leHr ie  Ha KpbnxKy paBHoe pa3_pelKeHrr ro  no^f  Kpbrxxo i i .  o6srqHO npr{Hrr } rarcT BaKyv l {  no, - rHbr \ r  r r  ro f . la  -  p"^^ :p" r ,

Pcap -  - raB;eHrre nprr  c6poce Ha qacrb KobuuKr{ ,  pacno, roxeHH-v}o 3a D 0, " ; ;p . jJ :r ' I f l€ rc f l  no ( l l i .37)  
- '  r

HanpaxeHltn pacrf lx(eHll f i -c;+iarnq B Ko,roHHa.\ onpe-leJffrorcq no Qopirry,re
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0  1  r .70 )
r '1e P. ,  -  onpeAer f l€rcr  no ( l  11.57)  l r , ru  ( l l l .58)  nprr  Bcex rpe. \  pexr rMax r r  coor-
BercrByFou{Hx Hlr 

} 
o,, ,  Fn. '" -  nJorqarb ceqeHnfl KoJoHHL,r.

fTopr^1ox pacqera onpeAeJ'Tsercf l  HsJ'roxei{Hofi  Bbrue .rreroAHxofr. HaquHa,o.r
pacqer c onpe.1eJ, 'reHnq 

I 
O., rr cocraBJflroiqnx cHii"

B pa^qHa;rbHo-oceBbrx 'ryp6lrHax \to>KHo npH6jlH)*(eHHo onpe.{€r,rHTb, He yqHTbr_BaF Bi ' ]Hf lHHf l  3aAenKH noqcoB craropa e 6e loHe,  HgrH6Hue 
" in i " *a" r "  

B r (opHe-BoN{ cegeHHH KoJIoHHrr'  f lpn 3ToM nperno, ' Iaralor, qto Hgll t6arcu{nfi  MoMeHT, co3AaBa-eltsl l i  BHeITIHHMH CHJIaMH orHocHreJ'rruo Herirpaninofi  ocu (puc. I I i .12, 6) xonouHu,ypaBHoBeurnBaercr HsrH6arcuur{ MoMeHToM.
JqHraq noJIolKHTeJIbHbtMH MoMeHTbr, 4ericrayrcrrlHe no qacoeofi crpenKe, flonyqHNr

Mrr:7,^[, _L (I p*or/*'.u - | pu,t)["2:oo. ( I r r . 7 t  )
B arnx $opMyna.x lI"* : Tul,o

qeHHH_ o6o,toqxn,  npHxoAf luragcrI  Ha
r a v  ( i l 1 . 6 )  x " , r H  ( l i l . l 0 )  1 ;  . I  p * o *
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:  2T-nR AVoi360 - Kacarer'rbgaq cHna e-ce-

. .o{y^KoJoHHy,  [ / "  onpegerrercq no Qoptry-l{  I  H6€r - coorBercrBeHHo AeficrByroulHe Ha

Q;auue tr Ha BepxHeM Ko,rtbrle craroDa
arperaTa: npH pzCAO.,1OIK€HHH nsri l

- - t - D  / :-  +  I  KpuI  
- . l -  ucTa.  Tt

nffTbr Ha Kpbr iuKe

T p  -  - a - p
- ' i i p l ! -  : r  K n l n

CHrTbI, OHH 3aBUCflT OT pdCtrOr'IOlKeHHfi nqTbr
Ha  feHeparope

\ - i
- J  '  6 e r l  - P r i  o *  r  G . r u . , ,

ryp6nHlr

* G.ru., - i-  Po" + Geo,;

n
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I

\ . p
. g '  x p u

n

I
i

r ' le  ' / r i i . -Lr  ] lo l teHT I lHeput l l l  ceqeHHfl  Ko. , ' IoHHbI orHocHTet lbHo ocH, r lepneHAHKy-'l"t::ij.lr.1l.:v. npo-\orq'ue\fy:T:p"' rreHrp rn)Kecr' cer{e'Hr. onpe4e,rxercnJ'  rpaooaHaJHTIIqecKl i l l  } {eroror f .  Cyrt r ruapHt ie Hanpf i }KeHnf i  B pacrf fHyTbrx r{  cxa-Tbr. \  Bo. ; roKHa.\  Haxofqr  no Qopvy, . ra lc
' o. -"-r,. p : M ,r!*n* p/ J .rx,rx -i- P .r1' F ̂ nni )

f i  - l n  r  ^  ^  )- J v v .  i ; i i  -  : / L u s A 1 a x . x / J J  
K , 1 r {  *  t s z t /  f  * r r .  )

S o r
'  

I  K o ? l  : Pzi oct - G"r^"" - Gpo" I

t::,i^ri'irl,; 
l,']tu" 

rtorleHroB, onpenen.srorcq no cxeMe pacnpeAe,TeHr{r clln (clr.puc.  I  11.12,  6) ;  ocra. r tusre oSoguaqeuHs npHBe. leHbr  Bbr i r re .HanprxeHr in ,  Bo3HHKalou{He or  Aer ic reas, ia . "Our , r lero  MoMeHTa,
c,,,: : , l,I ,,r1\Y7 *., : (M nrl_.-r),//. '  ̂r,,, ( I I I . 7 l )

(III.72)

Ta6nu4a ll l.J
Pa:xepu Ka/uepH pa6orero KoJreca nosoporroJtonacrnofi ryp6xHur

JHaK n' l loc CooTBeTCTBVeT c" lVqato '  Kof la.Hanpf )KeH Hfr . 'oT I IpolOIbHoi . i  cHIbI  coBna-.1aFcr  c  Hanpr ) f i eHr r f l ] ru  o r  r r3 ru6a  s  xpa f iHu i ,o " io * " rx ;  3HaK MHHyc_KorAa  Ha_np f l  xeH l r f l  npoTr rBo i lo " loxHb i .
i l p i l  pacc \ to rpeHHo\ t  r l e ro^ le  pacgera ,  He  ycHTbrBaroqeM AHHaMHCeCKHX H nO-i lepeqHblx cocraB"l f l Io lq l i . \  cH,I ,  Bbr3BaHHbrx noroKoM HX HepaBHoMepHofo pacf ipe-^le,'reHrrfl no oKD!'>KHOCTIi, rr B.-rrrqHHr 6eroHa 

4Onyar""hre Hanpfl)KeHHs 4.rr' Cra,refiMCr3, 30",T, 20fC,l He io,r*rii-'npeBbruarb 90 MlIa-

$ III.B. Ka'wepot pa1oqux tcoltec oce'b..r zudpoftiypftuu
Kauepa pa6overo Ko,Teca B oceBbix noBopor'o,'ronacrHbrx_H nponenJ,repHbrx f rrApo-

]YP6HHa'r cJy)KHr r ' ] f l  noABora rr t loprvrHpoBaHHs noroKa B o6J' iacrH pa60vero KoJreca.i ' le xa,rtepst noroK-nocrvnaer B orcacbrBarcu{yro-Tp},6y, rop,roBHHa KoTopori Haxo4HrcnB ee npe,neJax.  B oreqecrBeHHolr  rH, lporvp6o. ipo. " r "  @prra nporoqHor i  qacrnKar lepbl  pa6ouero Ko. ' Ieca Hopl rarH3oBaHa AJs Bcex npHr{eHre}rbr . \  THnoB rHAporyp-6t tH.  Pasr . repbr  Kal repbr  noKa3aHaHbr  Ha puc.  I IL  I3  H . IaHbr  e  ra6, , r .  I I I .3 .OcHosurivu KaqecrBaMH, oTBeqarcu{HMH rpe6oaaHnrlr,  npe,rtsB,lreMbrM K Ka-MepaM pa6overo Koileca, f lBi ' f l Iorcf l  Hx Kaa'TauroHHafl ,o 3po3'oHHaq crof ixocrb;M3;1br€ 3a30pbr MelK,ly ronacrbro H Xanrepofi ;  y,crof iuHBocTb Qopnrr npa pa60re;
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Ha pnc. I I I .14, 6 cneqna,r lbHbrM BoAlIroM 10, Bpau1arcII.rMcr Ha B€prnKdr'rbnofi
ocw. I I H LIMeIoUIHM ycraHosaeHHurrl Ha ero KoHqe uruxMacc Ltilvr vrH1ytxarop 9.
3ro .{aer Bo3Mo)KHocrb BbrAep:KHBarb BHyrpeHHHe pa3Mepbr c HeAocrH>Kuuo,i paHbrrre
TorrHocrblo *1 Mlt I- I  nodTyr{HTb 3a3op MexAy Jlolacrbro u rarnrepoli  A:0,001 Dr
Ha AHaMerp. Taxulr o6paaou, yAaercr ynpa3AHHrb ivrexaHHqecKyroo6pa6orxy Hs Ae-
QHqsruux xpyuHora6apr{Tnbrx crauKax Lr B To }Ke BpeMs noBbrcrrrb roqHocrb.

AJff BbIeMa JIOnaCTH B J'IHTbrX H CBapHbiX KaMepaX npefycMaTpHBaIprCb BbTABHIK-
Hbre ceKTopsr. Kpen,reHHs srr lx ceKTopoB HeoAHoKparHo pa3py[Ia! 'rncb.

Hau6o;ree yAaIIHbrM Kpennenueivr, Bbtno, ' ' IHeHHbtM no HHHL(HarHee B. A. THrvre,
f lBJrslorcf l  Aocraror{Ho MaccnBHbre, ycraHoB"lenHbie 6es npelaSp[TerbHofo Hargfa
pacnopbr, HaAexHo npnBapeHHbre K api lrarype nepBHqnoro 6eroHa n pe6palt otbeM-
Hofo ceKTopa, oAHHaKoBo xopouo BocnpHHHManuIHe pacrf ix(eHne H cxarne. B noc-
ie.rHlrx KoHcrpyKrlnflx Karvrep pa5ouux Ko;rec BbrrIBHiKHoli orteugrrfi cerrop 3aMe-
Het{ Bbt.-4BI{XHbn\t oTtetv{HblM },faJ'TbIr'f JltoKol{, K KoTopol\tv ocTaB,:leH npoxor'I. Cnqs
3TOT; ' I IOK LOIKHO OCMaTpHBaTb, lOnaCTb H  BOCCTaHaB. ; IHBaTb  ee  KpO\ lKy  npL i  H3HOCe.

Kauepa pa6ouero Koi€Ca coe.rHHrercf l  c  o6,ruuonxol i  orcacsrearculef t  rpy6rr
conp f , ra rou r i i \ r  noqco . \ r  11 .  npe . l c raB ; i r i o i i i i i \ r  raK ; "Ke  cBapHv io  KoHcrp \ ;Ku- r . { to
i D u c .  I I I . l + .  a ) .  K  K a r r e D e  r a x o r - i  r r o c c  n n r f  B a n r r B a p r c q  - r l r d c  t s c r r a i h : .  . l r 5 o  B  H a . \ - r e -\ F - - - " ' , / ' " ' * " r

crKV .fBoi iHrnr LuBoi\r,  ; tw6o nocpe4crBorvr HaK;raAKH 12. Taxxe nocpeAcrBoi\r Ha-
ri ;a.Ixn 3Tcr norc npr{BapriBaercf i  K o6JrurioBKe orcacbieaCIf i ieir lpi '6r,1. Kpcue tcrc
oH \:c!r"ruBaercf l  pe6par,rH /J. Hepe.lxo Ha6"'troA3;-rnCb c" 'ryqarr pa3pyueHHfl conpfl-
ratotr l l ix noflcoB, Bbr3BaHHbre ero HeAocrarocHort npoqHocrbro. f lpuungor. i  3Toro,
no-BriJ,t t \ro\{,v, f lBJR,:Ir{cb: co6crgenHafi qacrora xo"rre6ari l t l i  noqca n ero xpen;eHnft,
6trtsxaq K qacore nv, 'rbcarrnf i  AaerreHufl Bbr3BaHHbrx BHxpffr\{rr c.\o-If lulr{\urcf l  c pa-
6oqero Ko"reca rr HaJnqne ocraroqHbrx HanpRxeHHIi,  Heng6exirsr.\  nprr crurxosoft
cBapKe nof lca 6es uax ia . r ,oK,  KaK 3To. reJTaJoco.  f ipnr reueHlre  HaKJa^toK r r  pe5ep,
ylKecroqaoulHx noflc H ) iclr"urBurnx cBapHbre coeAuHeHrrs, xopouaq cBfl3b c 6ero-
Ho\{  3HaqHTeJbHO yBeJHql rJ} r  eno npoqHocTb.

06,r lrqoexa orcacbrBarouteri  rpy6si BbrnoJHfiercf i  H3;utcroeoti  B?fibtroBzHHoft
cra.rn lvlCr3 ro,rulHHori l0-12 lr lr .  OHa 3a,lHBaercs nepBuqHutrr 5erouort{ H npH ap-
MHpoBaHHH otcacHeatoulel i  rpy6rr c.;ryxHT oAHoBper\{eHHo onany6Kofi.  O6uqno
o6;rHqoeHBaercfl  To.r 'rbKo gxoAHoft KoHyc, creHKH Koroporo, TaKH\r o6pasolu, npe-
;loxpaHflrorcfi or pa3rvrarbiBattfl, noroKoM. !,"rr ,ryuueft csgsrl c 6etonorur r o6;'ttt-
uoBKe npHBapHBaroT aHKepa.

AHarornqHo Bbrno.irHrrorcf l  ycnneHnbre pe6pavn, ycraHoB.reHHble Bo BTopHq-
solr 6eroHe o6anuosKlr rraxrbr ryp6aHu H HHIU cepBoMoropoB.

i*r
a- . ,.":. l-"taaa I V

H ATIPABJI fl IO A] H iI ATI N APAT T HT,POTY PE HfT

S I v.l. KoncmpjKu,uu cuctneilu Ha,npaslt.firott4u.r annopamoy
KoucrpyxLiHfi  HanpaB,' I f i tolqero- annapara c noBoporHbrMH J,ronarKaMu paepa6o-

raHa Bnepnrie npoQ. @nsxorvr e 80-x rolax XiX s. H c rex nop HaurJra sceo6uee
f ip l i \ leF{eHI le  B peaKTI IBHbrx r l r . lporyp6HHax.  f raeFrr r r rH npel r : , ry 'u tecrBa}{ r r  3Toio
anr.tpaTa rrB"lf ioTcfi  r i , laBHOe peryiHpoBaHr4e pacxotr.a Lr I ,rorrIHocTH oT Hynfl  ]oItaKcHMy\' la; ocecHMMerpuvHutl noABoA noroKa x pa6oueu| Koitec! c MtrHHMaJrbHbrMr{
iiorepfi.\iii 3iiept-Hl{; co3AaHHe HeoSxoAul,rOrjr quprynrrlan [oToKa nepeA pa6ounivr
KO"IeCONI I i  3anHpaHHe noToKa B 3aKpbITOM nOJIoxeHHH, r{TO f lO3BO,'I f feT OTKa3aTbCfi
or cneuHa"tbHhrx 3arBopoB nepeA ryp6nHofi.

f lo uanpaBfieH' 'o noroKa I{ pacnono)KeH'ro nonaroK HanpaBnffroq'e annaparbr
pa3,te.1f lroT Ha paAHairbHble, KoHHqecKHe H OCeBbIe.

D pa- tHai rbHbrx annaparax [oroK HanpaBneH no paAHycy K r reHrpy ryp6HHu;
B KoHllqecKHx - HaK,IoHHo K ocH typ6nHu; B oceBblx - napan,' te.1'tbHo ocg Typ-
6uHst'  ocu aonaroK pa.r 'ai ' tbHblX annaparoB pscrroroxeHbr napaJrJr€rbHo oc* Typ-
6nHsr no o6pasyrcIqHr{ [ ,H;1HH[pa; oca r 'rorrdroK KoHHcecKHx annaparoB p?caoilo-
xeHbl no o6pasy0ulaM Konyca; oceBbr.\  annaparoB - nepneHAr.rKy., ' r f fpgo K ocn
rvp5rlHlr,  no paAnycar{.

t \oHcTpyKu,Hfl coBpeMeHHoro pa.(HanbHoro HanpaBnqroqefo annapaTa noKa3aHa
Ha pHc.  IV.  l .  Ocr iosHr inH onpe, te , lq tourHMrr  pa3r{epa}rh  r . {  napal {erpaMH Hanpa-
B;1fi tolI l€fo annapaTa f lBJfl ]oTcfl :  Do - IHaNreTp oKpyx(HocrH pacno,-roxeHnq ocel i
HanpaBJnrou{Hx . 'ronaroK, b0 _ Bbrcora HanpaB,tf iror.uero annapara i  ao _ orKpbr-
TI{e HanpaB.:I f l roulero annapara, H3i\{epfle.\{oe KaK LHa.verp HaHMeHbuIeri  orpu*"o-
crH, BnHCaHHOft B npocBer _Me)K,Iy r.rorlaTKa}rn (paccrofiHHe B Ceery) i  zo - r{HcJo
HanpaB , I f l t ou lHx ; l o f i zToK .3 rH  napa . \ { e rpb r  B  CCCP HopMaJ r r r3oe i " r r ' t 29 ,  52 ) .
3asacHN{ocrb Mexry  orKpbrnreM a0 H pacxoAor \ {  qepe3 ryp6xHy q:  t  (ao)  onpele-
rqercr  no yHHeepca. r lHof i  xapaKTeptrcr r rKe.

,-,^.I^o_t:oor 
JonaroK Ha oAHH [{ Tor xe yro"1., nporr3Bo-rKTcq Me.\aHH3N{orvr , ,pHBora.

l lpH 3Tolvl - locrHralorcf l  o^rHHaKoBbre orr ipbtrHg a0 \re)Kfy BceMH "lonarKar{H, qro o6ec-
neqlrBaer ocecHMMerpHnHufi noABor noroKa x pa6ouelr,v xo,recy ryp6nnsr H cnoxofi-
H1'ro pa6ory Ko.r 'roc?.

fTo pacno,ro)KeHnro ](exaHH3MoB npHBo^{a HanpaB,,rrrorr lHe annaparbr Moryr 6errs
Bbtno j ' IHeHbr  c  BbrHeceHHbrM B uaxry  ryp6aHrr  npHBoAoM (pnc.  IV. l )  H c  BHyrpeH-
HHM npHBoAoM, HaxoAflqeMcfl B npo-ror{Hoiu rpaKTe ryp6nnur. f locaeAnnr nf inboe,
npHMeHteMsrfr e Mdrbr.t  t  rn,rporyp6lruax, 3Aecb He paccMarpHBaercf l .

oc*oaHrte ,r,€T3r' IH HanpaBnrrorqe. 'o annapara c BHeT',HHM npHBoAoM MoxHopa3AerHTb Ha c. leAyloulHe f ioArpynnbr: l)  ,ronaroqHurl annapar, aoato"ut"ft  ng ,ro-
13to* j ' ^ l rx  onopHbt . \  noAi r innHHKoB,  Bbrno, ,THeHHbrx B BrrAe BTyroK 1,  S u T,  H Kop-
nvca 6;  2)  c raunoHapHbre 3r ' r€ i [eHTbr  -  HH]KHee 2 u  BepxHee g xonr , ra  HanpaBnqrc-
t {ero annapara,  KpbtuIKa 4 ryp6uHsr  c  npHcrasKoi r  22,  onopa nHrbr  20;3)  

"b*o"" r . ,
"  ; \ la . l t t vH cqHTar .o r  peaKTHBHbre  r i l Iporvp6Hl rbr ,  HMercu{ r {e  AHat \ re rp  pa6o, re ro  Ko. reca  D1 _(  I  r r .
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npHBoAa' cocrotlq\! ^t pblr{aroB 9 tt ttax;talroK 13, coeAHHeHHbrx cpe3HbrM6 naJrb-
uaMH 14, wnonow 12 u nanrqee /5; ceper /6, 'cHa6xeHHbrx crs)KKaMH 17, nosaonn-IoUIHMH Ao6Hrlcq oAHoBpeMeHHoro 3aKpbrrlrfi Bcex ;ronaro K, pef yJr6p yroqero Ko,.r b-IJa 18, ycraHoBd'IeHHoro B onope 2.1, n cepeo*otopor ir .  p;; ;"tuir i . '*Sn.rpyKrriBHbre
BapHaHTbI HSlIpdBr'IglouIHx annaparoB paccMaTpHBar'tucb Bbture B f, : I .  I I . 'noqseu;-Batorc.fl JronarKa Ha pbir{arax nocpeAcrsoilr 6onroa ll w ma?t6 10.

f lo pacnor'rox(enurc pery.rrupyroqeno Ko,TbrIa pa3flHqarorcf l  HapyxHur? (npn D.)
)  D)  H qeHrpa, r rHr i r i  (npr i 'D,  {  Dr)  

" r i lA"  _HanpaBnnrour 'X anuaparoB.HapyxHrrl i  npHBoA npHMeHqercq ro! ' IbKo nfn Hesa6eronupoaaHHori cnapa.runnolixa iwepe (c^v.  prac.  I  I . l3 ) .
llpeAoxpaHHTeiTbHoe ycrpoficrno B cticretvle npHBora cr'ryx(HT ,Lr.rfi Tofo, qro6sr

npK 3acTpeBaHHH TBepAblx npeAN{e-IoB Me)KIy ,ronarxamlf pa3pyunJ'r6cb To.1bKo co-orBercrBylolqHe cpe3Hble naJblrbl 14, a zac'ronopeHHbre "ronarKH ocrairHcb B orKpbl-ToM cocToflHHw lI He BJHq'II4 Ha no-lox(eHHe ccra.;IlrHat.t. Ifpa 3ToM HaKitaAKi{ cBo-6o4uo noBopaq[Balorcq orHoc 'TerbHo pbrqaroB,  ocraBaqcb cBf l3a 'HbrMr c  cepbraMr{l l  oery i l {py lou l i \ f  KoJbuo\ r .  I " rn  orpaHi{qeHuq noBopora oceo6ol4eu ' . \c f i  ronaroKYCTaHaB"lrrtsaror -;rropat 2E rua pbrqafe u HaK.la-rxet 27 rr Ha 
-n"ornay 

ro.ruqe ?(pHc '  IV '  1 ,6) '  f " ra  n" rorHoro 3aKpblTt t f l  . r lo r raroK nocne HX corpHKacaHHf i  cepBo-

H:|Jrj,l .,t***y 
annapara .laercr ronorHnre,rluurri xoA, xbropsrfi eos"oiKeuu!r 'LA!rD's yrr"rr ' )TH€HIIf i  oT,I€r ' IbHblx 3a3opoB i ' r  ynpyroi i  AeQoptraqqH 3BeHbeB MeXa-Hn3r \ ra .  O6s iqHo 3Tor  xoA npHHHr{ao.  paaHrrn i  Sr r .  :  o ,dOior . - ' ,

f'rn rono, qto6ot B ocraHoB,'teHHoill *u 1,r"r."n-#bri .po* i,up|n". cHflTb .raB,le-HKe MaCJa B cepBol\{oropax, y. lepx(arb , ' tonarKH B n,.rorHo 3arf lHyroM cocroflHHH,npHiveHqercq cronop (p i rc .  IV. l ) ,  npeAcraB,TrCIr r {Hf i  co6or? Haxu:nor i  6o;n  24,Ha KOTOpbrir HaeuHqeua raf ixa 25- r lp'  roBopore 60,rra Ha naJbue 23 rai ixa B.\oArrr3a 3axsarat 26 3arf lHyrojo cepBo\roropor{ peryJHpyrou{ero Ko,tbua H [; .rorHo 3d-BHHqHBaeTCf l  Bp]" r {Hyro.  CyraecTByroT aBToMaTHrrecKHe KOHCTpVKUHH CTOnOpOB, KO-Topbre renepb H3-3a HX c.1o;+(Hocrrr K Bo3I{o)KHbrx c6oee npni,e*r,rror pefKo.
Koul iqecxr t f i  HanpaeJqnqHir  annapar  noKa3aH Ha pr rc"  Iv .2 .  B uev oc6 ronaroKpacnonoxeHbl no o6pasyroulnM KoHyca c BepurHHofi Ha ocu ,.  t  ; . t ;Hgbr yro;r Ko-Hyca npHHHMaIor 0 :  45-:-60'.  f lepo ;TonarKn TaK)Ke H\{eer xoHycoo6pa3Hyro

$"^q:l : I f : .91,-:  
ceqeHHn nepa or ocHoBaHHq nocrene'Ho yr{eHbuaercn K BepurHire.t lpH' ' ierarculHe KpoMKH r' IoIISToK pacnorlaraprcf i  no o6paiyrculnM KoHycoB, HMerc-I4ltx o6utyrc BepuHny c oSpa3yIoutHMH .;ronaroK. ?nniu rocrHr-aercs Bo3Mox(soCrucMbIKaHHfl KpOt{oK }i  n.rorHoro 3anHpaHHfl rorrsToK B 3ai(pbrroM noJ'rox(eHHH. onpe-,(e' : I trcuHMH napatl terpaMH KoHHqecKHx annaparoB rBJfirorcf l  l ror.I  0, bo, Do n br-KpblTHq d0, HMeloLqHe nocTeneHHo H3NfeHflrclql lecf l  3Har{ el l f l ' .  CpelHee 3gaqeHrre4o.p (pnc.  IV.2 ,6)  cooreercrByer  cpe.qHei i  Bbrcore nepa.  Kprar i *a  npoen, rx  ce-I{eHHt nepa H3MeHflercq no BbICOTe nepa H yBe.t}tBaercH K ero BeptI lHHe, q'ro o6ecne-qKBaer HyxHylo qHpKytf iuHIo Ha pa6overr Ko.,Tec€ r,vp6HHur. TaxHnr o6pasou, B Ko-HHqecKoM H3IIp3B.' ' I f lFOiI lev annapare ocHoBHbre pa3Mepbt onpereJ, ' tsrorcf i  Bbrpa)Ke-

HH' IMH:

a o ' c p :  ( o o . n p * a o - ' * ) 1 2 ;  D o . ' . p :  ( D o . ' " '  * D o .  
" r ) 1 2 ;  

b o :  ( D o * o  -  D *  r , , ) / 2 s i n 0 .
l ipHveHrrcT Hapyxnuf i  nrrH l leHTpanbHul i  npHnoA . f ionaroK KoHHqecKoro anna-para- B caurrx Kpyn'brx rop'3oHraj,rbHbrx rpn.l rV.bl;;;;;;"u'upr"*r'b'brx H.{H3fOH3r'rbHbrx ryp6nrax npHMeHflnr ueHTpanbHbrH JIpHBoA, pacnono)KeHnurlOs ns1-700

Cmonop omrpblm
2 S

lnJnop JoKpbtm
#: :l:ll::":".:p:Tlr^:: ..:"I_"T'j Bepu'H^br'*o"y.i. a,i, .op"rr;Iiur"".nx ryp-
I t" : ** : :j^i ::' y: t_'._y: p " " it . 

- 
: ; : 6 : 5' ;i'i;# ;; qi "* ;ff ; i; ; J5;

Kl#To t"l:l:., I": i:::Koro H a n p. 
",i " 

o',r. ;; ; ;;. ;; ;";;; ; ;#i.rb H an r ' ^  t I /  d  f t  , . - -  n  _ ,  

-  - F - - - - " ' -  
f q r q  

r r ' v a n v  
P q L L I Y I U I H S I D  n d

ll,? jI;l;..f.:.T1I*" 9 1y-1o"'rnej{b.l c AByMn qanQaMr.r, onnparoqnMHcn Ha ABa onop-HbIX noAUHnHHKa - Hapy)Knalrrr 2 H BHyrpeHsuft 10, ycraHoBnenHbre 
" ' ; ; ; f t ; ; ; ia BHyTpeHaeu l l  KoJrbr{ax. Mexanneu npHBoAa r.rorrsToK cocroHT H3 Dbrqaf oa IZ

Puc . H an pan.l n rourn ii an n ap ar _rrlapmv p6H H u I'3C
o  -  n IaH
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c AByivlt HaK!''IaAKaMH 6. oxeat pblqara HaKJTaAKaMH o6ecnecuBaer npn aro6oM nono-xeHHH B npocrpaHcrBe HaAe)KHyIO CBr3b Mexry Hr.tMr.r H no3BoJrrer npaMeHHTb AByx-cpe3Hble xopoluo ypaBHoBeuIeHHbIe nanbr{br /3, xoroprre yAep}KHBaorcfl or BbrnaAe-Hrrn H3 otaepcrHfi runruHraMu (wnu raf ixarrrH). B cepare 3 ; i i l ; ; ; ; i icqepauecrne
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Pnc. IV.2l KoHuqecxnft HanpaBJr_rrcq,Hfi annapar rnlporyp6aru Capatoecroft f3C: a _pa3p$; 6 - paseeprxa cpe4fero ceqeHHrr

ulapHHpbl, cocroflilrHe H3 craaruori ocu 4 cg:_qe^pl,{gcKH1r noflcoM, Ha Koropbrft sa-
Aerbl ABe nonyBrynKH 5 n 8 ns 6poueu EpOI{C6-6-3. Ocs y*p.nn." i  B HaKraAKaxraiixauH 7. Taxue uapHHpbt Heo6xoanubl .qnq o6ecneqesnff Bcex 'rpe6yeurrx cre-nesefi  ceo6oAH ABH)KeHHq- .4eficreuTe,Ibgo, pbrqarH nonaroK npn Hx rroBopore ne-peMeqapTcfi  B n"IOcKOcTflX, HopMdr' lbHblx K ocfl lvt JIonaTOK, HaKJIoHH9 paqn6noxeg-
Hbrrvr B npocrpaHcrBe, a perynHpylol l l€€ Korbtlo 14 c yKpeniIeHHbrMH Ha HeM uapHH-paMH ceper I5 yctanoBJ' leHo Ha onope 16 n noeopaqHBaercr{ B n,tocKocrg, HopMaJrrb-Hoti  x ocH ryp6nHu. B pe3y/tbrare nepeMer.ueHHrr ceper npH noBopore Konbua H3-
88
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E' MeHflrcTcfl  yfnbr HaKJoHa ceper x o6euu 3THM fl" locKocrrM, BcJreAcrBHe qeno Tpe_6yercr npHMeHeHHe npocrpaHcrBeHHbrx uapHHpoB n;;"t ;r-]".yn"pyroqero

KOr'rb(8, XaX O6rtqHo, ocyurecrBfl fercf rf l raMn nocpercrBo\r cepBoMOTOpOB.
, oceeoii^f{anpaBnfltoulaft an,,apar rBdlrercfi qacrHbrM c.,'I]HsoM KoHHqecKor.o(npn 0 : 90") H npHMeHserct B npqMoroqHbrx H noJrynpflMororr*brx ryp6aHax.
Ko'crpyxrHBHo oH aHaJIofHqeH KoHHqecKor,,ry annapary' H H],reer raKHe )Ke ocHoBHbrepa3Mepbl '  ' r lonarxH:Tl lx annaparoB I ' I l , rercT nepo, rrocrpoeHHoe raK )Ke, KaK B KoHrr-t{ecKoNt annapare' f lpnlrenaercf i  3Tor annapar rorbKo c Hapy)KHbrM npHBoAoM Ha-npaBnstoulfi x "rIoEaToK.

Be,ra.{} iua 3a3opoB no Topua\r , tof laroK H
rror ' loxeHHH Bo Bcex crlcTe$ta.\( HafipaBaqloulr{x

npH. lerarOII lHrr  KporvrKaM B 3aKpblTo\r
annaparoB l { } fee r  do r t s tuoe  3Har {eHne .

I
(wnu7 ?tr"Un ul non)

--{t

Puc. I \- .3- vn,rorrresHR .ronaroK HanpaBJrroulero annapara

or  : ro i i  B€rH{HHbt  3aBHcsr  nporeqK}r  qepe3 ryp6Hny B ocraHoBJeHHoNr cocrof lHH}{ ,KOTOpble no l i  per ) ' , lHpoBaHHH CTOKa,  Kof la  BoAy:anacaroT - I " ] f i  noKpbrTHR nHKOB Ha-fpv3Ki l  B 3HepfocHcre l le ,  paBHoci r , lbHbr  norepf l . \ r  3anaceHHoi i  :aeprnu.  l lo  rexHo-': loFttqecKII l t  Bo3rto)KHocrt. \ t  npH o6siuHofi lo6poKaqecrBeHHofi l rexinnqecxor? o6pa-6orxe n c6opKe B pa- t l ia - ' IbHbtx  H KoHrq_ecKrx annapara. \  3a3op no ropuaM,. ronaroKcocraBJf ler  0  :  (0 ,0002; - ,00003)  D^r .  3as^opt '  no nprr f le rarcu l l r l r  KpoMKarr  ior rsrcKoSat'{Ho xo;e6,trorcq B npeAe!'rax or O,t, fo 0, '2 lr ,u- rt ioOu o6ecneqaibraKHe 3a30pbi,qacro npt lxoAHTCR npl lnHJHBarb u; r r r  u l " rNQoBarb Kpo\ {K[ {  , lonaroK nprr  c6opxe.
_ 

Merorlrr no,ryqeHr{s HaHr,reHbllrn.\  3a3opoB no ropuaM ,ronaroK npH c6opKe pa-
AHa' lbHblx  annaparoB c  npoMer( \ 'Tor rHbr .v  ycraHoBoqHbr l l r  KorbuoM Ha CTarOpe pac-cr rorpeHbr  nDH onHcaHHH pa! . ta . : tbHo_oceBbrx rHrporyp6nH 1cu.  g  t t .Z1 w craropoB(S II ' t .2). Hcnoab3yr 3rH Merorbr, 3a3op lro;KHo yMeHbuHTb B rBa_rpH pa3a. f loa,-BecKa ' lonaroK H nepepacnpeAejeHHe BepxHefo H HH)KHerO ToprroBbrx 3a3opoB npo-I-{3BoAHrcq 6o.nrou l /  (cu. pHc. IV. l) ,  onuparcu{HMclt na wJir6y 10.

n;rn ylreHbll ]eHl ' l f l  nporeqeK-lepe?^3^aKpbrrbrf i  Hanpasnsroururi  annapar B par6-ad' lbHblx annaparax Ao Hanopoe H : 100 u'o6arqno npHMeHflror 3,TacrHrrHbrg 1,rrr-Ior-
l . : :r" 

ranpaBxrrorIr.H.{ , lonaroK (pHc. IV.3). H.x ycraHaBJ.rHBaror B BepxHeM Ko;1bue
{KpHI IJKe ryp6HHu) H HH)KHe}{  Ko, ' Ibr {e  no oKp}- )KHocr} r  nporHB TopuoB.qof laroK HHa ' lonarKax l ,  no 

"MHHI'I  
crvtbrKaHHq Kpor,roi. .  , [ [n" ynnorHeHgii  

'HaH6o,ree 
qacro

npl{ iueHqrcT pe3HHoBbie r.xHypbr 5 cneuHa;rbHoro np_oQH,rn, pex(e - MeAb, .repeBoB Kaccerax;  nepcneKr 'BHo npHrueHeHHe n, racrMacc. ' [ I i ryp ;p ; ; ; ; ;Hre, r rbHo cAaBr l r -Bator ,  qro6rr  3dro lK, rb  ero B r ; ryxor i  nas 6  (pnc IV.3, 'o \ .d ; ; t?  ,u ;yp yK. , rarbr -

l ,  ' a  
J
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garor_:rg4eQgprylpoBaHHbrM H 3axuMaror r, 'raHKoir,3, npr{KpenneHHofi BHHTaMH€
(pac. IV.3, 6).IeQopMHpoBaHHbre uHypbr HHorAa BbrnaAanrr{3 [a3oB, rro-BHrHMoMy,,,l
npH MHOfOKpaTHbIX CXarHsx JIOnarKaMr{ H, Bo3MoxHo, oTyAapoe [nbrBytr lHMH B no-
ToKe rBepAbIMlI Te"rtaMH. HeyctofiuHBocrb ruHypoB yBennquBaercrr npH noBbrureHHbrx
Hanopax. f lpuxarue nJ'IaHKaMH H BHHTaMH ruHypbr pa6oram na4exHo, oAHaKo KoH-

Psc. IV.4. Cxevu Bbreva HanpaB.rtnpr{eft aonarrn qep€ Bepxxee
KoJrbuo HanpaBrrroqero annapara; 6 - qep€ cnrparbnyo Kauepy

crpyKqHfl !fli 'IoTH€HHfl npH 3ToM yc,'lolKHflercfl. llpH uanopax cBbnue 150 M gnacrnq-
Hbre_ynnorHeHHq MaJronarexHbr H l .rx o6srqso He f lpHMeHflror.

lloc,reAoeareJlbHocrb MoHTa)Ka H AeMoHTax(a HanpaBnrrrcqero anflapara onpe-
Aensercq roHcrpyxqHeft ero crat lnoHapHu.x ;Ieraaeft.  B o6ssHoft r(oHcrpy?(rlur{
nplr Har'rHqHx Kpbrrxxn ryp6HHbr HJIH BepxHero KoJrbua, yKpenJ-reHHbtx Ha cTaTope,.
r ' rorrSTKH CO6Hpam Ha HHX(Heilr KOJ'rbrIe, nocJe qer-o Ha HHX onycKaroT KpbrruKy Hjft l
BepxHee KoJ' lbLlo H ycraHaBJ'IHBatoT noAlUHnHHKH Ha BepXHHx UanQax. Paa6opra
BeAercfl  e o6paruoM nopfl IKe H npH 3ToM Anfi cbeMa KpbrruKH H BbreMa nonaroK Tpe-
6yercn AeMoHTa)K reHeparopa arperara, a c.,reAoBareJrbHo, efo ocragoBKa Ha AnH-
9 l

0 to)

'rerrlHurfi cp9K. 3ro rpe6yer 6onoruHx TpyAqRbrx 3arpar. OAHaxo B paAHanbHo-
oceBbrx ryp6lrHax H noBoporuoJlonacrHbrx Ao D r : 4,S ru Bbiejvr ,ronaror rpe6ye.rcn
oqeHb peAKo, I IO3TOMy B HHX npHMeHflrOT TOJTbKO 3Ty npocrylo H HaAe)KHyro KoH-
crpyKrrxlo HanpaB./ ' i rrcqero af lnapara (cu. pHc. I I .6).

B- xpynH_1tx noBopornoJlonacrHbrx ryp6nHax c Hecter,rHbrM BepxHHM KoJrb-
uolr / (ptac. IV.4, a) uanpaB,riffrou{ero anfiapara H,rH grHM x<e KoJlbrronr, o6teAHHeH-
HblM co craropoM, Heo6xoAHnto npoH3BoAHTb ycraHoBKy H Bbrel lr  r ' rorr?ToK 2 e or4eet-
HOCTH r{epe3 3To KOJ'rbr{o. Taxaq KoHcrpyKqHr 6tr,ra f lp€;{r ' io}K€ua H. H. Koeane-
EbIM H npHMeHeHa Ha Pu6uucxoii  f3C. B Heii  aepxHee Korbr{o Bbrno"rlHeHo c Qnryp-
HbIMH orBepcrHsivtHS, saxpbtrbtMH cHH3y HaK,TaAKalrH, a cBepxy polvr6nvecxranrn^Q.niH-
UaMH noAuHnHHKoB ", lonarox. f lpH 3Tolvt Kor' Ibr{o no.{yqaercf i  N{accHBHbrM H pa3BH-
TblM nO lUHpHHe' a KpenteHHe Hal{; IaAOK OCyqeCTB,'IgeTCfi BHHTa.\1H HJ'IH f yXOHaMH,
rO"lOBKlI KoTopbIX BbIcBepJ'IHBaIOT npH cbeMe HaKJa,loK. Kpolre Tofo, AiTR BbreMa
.,,'IonaroK neo6-xoAHUa AOCTSTOT{Haq BbrcoTa l.tlaxTbi h*,r.

Bo uHorux KpynHbIX noBoporHo,TonacrHsrx  rvp6rn i . r  npnrreHf ierc f l  TaK Ha3br-
aae:vtrt i i  r i l txir l i f i  Bblelt  . ' IonaroK qepe3 cnupa.tbi{\-rc Kal,tepv, Koropbii i  npIMeHflercf l
i i a i i  npL r  c -be l tHo \ f ,  TaK  i r  Hecbe \ rHo . \ r  Bep . \He l t  Ko . t bue  (p l r c .  1 \ r . - i , 6 ) .  

- f axa ;  
xon

C T i l t  K ; l i I q  n n l F l f )  - I s A T  r a t r / \ u T t r n n  D - T t' - 1 i ' . r ' " L i : r . r  i t v r o \ i e i n s r ; r u u n i i i P U U U i t r . i U l i a ' i i t i l  i i i i t l  I C T a H O B " l e i i H O . \ l  i i o " I  b U e , j  ! i
cHqTbrx  no - luHnHHKe " ronarKH,  pb rqa re  r I  Ae ra , ' I f l x  npHBo. la .  CHaqar ra  J . tonarKv
no,4HnliarcT Ha Bbicori" HHr*(Hefi uanrlsr H BbrBoIr{T H3 HH}KHero Ko.,tb(B 4 (no,roxe_
uwe a ) ,3a re l r  Hddr ' roHf i ro r  H  onycKanr  (no ;o ) * (eHHe d ) :o  Bbrxo ra  aepx"ed  uanQbr r
HaKJIoHff tor  etr le 6ortee (nonoxeunea) u y. Ia,Tf i ror  r {epe3 cnrrpaxbgyro KaMepf .  B re i . r -
H€M Koi lb l {e Bbl t ior ' IHqlor  Kor ' ]b l (eeot i  nas 6,  s xoroptr i i  npn noAtelre Ha BeJ' IHqHHy h
BXOAHT' pa3BepHyToe coorBercrB_vroutul r  o6paaol{  nepo JonarKf i .  B pa6oqeu cocrof l -
HH l l  na3  3aKpb tBa io r  HaK;a rKavH.  I l ou ra iK  , ' r ona rKH Be"qercn  o  o6parHo l r  nop f i . lKe .

V"2. KoucmpyKt4uu ocHoBHbur ysrtol u dema,tefr
l lpn toc taroqHo sHcoxof i  KpbruKe ryo6rrHar  i r  odsrqHou nprrBofe B patHa,rbHbr . \

annapara. \  npHtueHf l ior  rpexonopHbre , ' ronarKn (pr rc .  IV.5 ,  a) .  9ro6sr  lar t  eepxnei r
uanQe Bo3r tox{Hocrb HeKoroporo nporu6a,  qro nDtrBor lHT x  5o;ee paBHoMepHoN{y
pacnpele ' leHHIo Hanpf f i (eHui i ,  aasop n eepxHef i  onope 3a.1aor  5o, rsunv,  qe: \ {  B. rByx
.{pyrHX. f lepexo4 or iranQbr K nepy.{e, 'raror c pa3BgToii  ra,rre"r;o f ,  noA6Hpafi pa-
AHycbl R_t R.* rax, uto6si uttpHHa faj lTe, ' IH paBHfi. tacb Analrerpv qanQbr. 3.ro nos-
Bo,l f ler ooecneqHTb paBHonpoqHocrb " ' ionarKH ts : . , fecre 3aAe,txrt s uanoe. BatnoaHn-
Iorc f i  , lonzrKH , ' rHTurvu (pHc.  IV 5 ,  a) ,  caapurr l rH (pHc.  IV.S,  d)  n ; r r r  o6srq i io  npH
lrglolr b-.0 KoBaHbrN{H (pHc. IV.5, e). ,r-Irrr;re ,TonarKn rr3roraB,-rL{Baior r{3 crdr-rrr
20fc, l  N,rH 30"{. OHrr nprl  AocraroqHo 5o,tsrulrx pa3},repax H}rercT nvcrcre,, loe rreDc
(npr t  bnuo > 1 ,0-Y) ._  A, ls  cBapHbrx JonaroK nepo L i l raMnytor  H3, lByK 3anoroBoK.- r r r -
croeofi  cra,;I i - t  r tCr3, Koropbre cBaprrBarorcq l{ex(, ly co6oli ,  a sarerr K HHM npnBa-
pHBanr  KoBaHbte l {3  cra" tH '20I 'C vreu 25 3aro_ToBKir ' rep** . ,?  n  sr rx i le r . i  uanqbi .  Ko-
BaHble " lonarKH H3 cra. ' IH 30fC u"r r t  30 npHi l ieHf fnr  B BblcoKoHanopHbrx ryp6HHa.x.
Bce saroroBKH roIISTox o6ra,{HBaror Ha craHKa.K. a npHrefaoulHe KporvrKH crpora}or
npn QNxcHpoBaHHor\t I Ioio)K€HHH nepa, oAHHaKoBoM l, [ f l  scefi  naprin. B rg4pcryp-
6HHax Kavcrori  f3C (cv. ra6.q. l . i )  npHMeHeHbr ;rorrsrKn na lrd4ueHr{HpoBanHoro
qyryHa, ycneuHo pa6orarculue y)Ke MHoro . irer.

CeqeHse nepa Hl{eer Qopuy xopouJo o6rexae.voro npoQa.:rf l ,  Koropsrf i  lo,rxeH
oKa3bIBaTb MaIoe Co[poTHB.i leHHe noToKy H HanpaBnqTb gfo Ha pa6ouee Kor' Ieco.
B ore'IecrBenHblx t 'N,lporyp6nHax npHMeHflor rpH rHna npo$ilref i :  cHMMerpHqnrrft
(p t tc .  IV.6 ,  a) ,  acHr{MerpHr{Hbr f i  nor roxnreassof i  KpHBrr3Hbr  (pNc.  IV.6 ,  6)  n  acHM-
MerpHttHblf i  orpauareansoft KpnBr.t3Hbr (pNc. IV.6, a). OHH npH rnaAKoivr o6rerca-
HllH no-pa3HoMy Bi, ' IHqloT Ha noroK: nepnufi  -  He n3MeHqer ero HanpaBnennff;
eropoft -  AonoJIHHTe.[bHo 3ar(pyqr-rBaer (oH npHr{eurrercrr Han6orree vacro); rpe-
"rnl i  -  ero HecKoJ"IbKo pacKpyqHBaer (npnnrenrercrr pe4xo). Pa:uepu, Heo6xoAr{Mbre

9 l
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Puc. IV.5.  i lonarxrr  HanpaB-nqrcuHX annaparoB HeKoropux rn lporyp6nH:
a- parrrar'rbHoro, -lHTarr, 6 - paruaabHor-o, cBapHaR; o - pagnanbHoro.

NOBaHaf l ;  e  -  KOHHqecKoro,  j IHTaf l

B o6paruuux rnAportaunHax npnMen.rrror o6opAoocrpbre cnMMerpnqHbre or-
HocHTeJ'IbHo npoAonbuofi tt nonepeqHorl oceft npo$n;rn . llman r'ro[r&TK3 KoHHrlecKoro
annapara c KoHycooOpa3HbIM nepolvl,  AByMq o-!opaMH H pd3.,1Hr{Ho nocrpoeHHbrMrl
no ero Bblcore npoQr,rnltr t  noKa3aHa Ha pHc. IV.5, e. f lepo ,torrarKg crpoqr raK,qro6u oHo o6ecn€{HB3.f lo t tvx(Hyto 3aKpyrKy noroKa" a ero conpRraroul6ecfi  KpoMKrr,
co8naAa0uHe c KoHr'{qecKrt lrrr o6pasy}o[LHMH H npoxoArr{He qepe3 6asoeure roqKr,t
A n 6 (pHc' IV.s, a), pacnoaoxenHote na npoQuirf lx, [JrorHo 3ai lrbrKd;'prcb nprr 3a-
92

AJte nocTpoeHHfi nepBbrx
HanpaBnrrrculefo anilapaTa
pa6oraHlr HoBbre HopMairH.

. .t.

4ru"."por"'"
BpeMq pa3_

6)

Kpbtrolvl no!'Iox(eHHH ronaToK. @op,lru erNx npoQnnerl He HopMaJrH3oBaHbr. neyx-
onopHble "r ionarKH B paAHailbHbIX annapaTax npHMeHtloTcfl  npu Hnsrofi  orxpuroir
cBep x y ripbruKe ryp6H Hrr wrtrt trp H HHAHBHAyajt bHbrx cep BoMoropa x. Bunor,rH srorcq
trByxonopHbr€ ., lorraTKH TaK }Ke, KaK K TpexonopHbre.

KoHcrpyxuHH noArrJHnHr.rKoB eepxneli  uanQsi i lorrsTKH 3aBKC'T OT
floAuunHHK BepxHeft uanQrr 4 c soAqHoft clrasKofi ,  noxasasHur? sa
rr c vac,tsuoi i  clrasxotl
( pHc .  lV .7 ,6 ) ,  coc ron r  H3  Kop -
nyca 19, BbrnoitHgeivroro o6srqHo
"Tr.rrbrlr  rr3 qyryHa CLI 28-48, l l
3anpeCCOBaHHblX B He l \ {  BT} ;1OK

f"rf l  cpe.lHux 2 vtt t t  20 n aepx-
Hr.r. \  5 nJtr 17 onoo ,TonarKH.
Brv, lxrr 1 vttu 2l aw.xsefi  t .an-
Qsi " lonarKn 3anpeccoBbrBaror
B HLr)KHee KOJbuo HanpaB'1firo-
iue io a i l  na para. Bi, ino.rusKlrcr{
B T ' , ' J K I I  n a 6 o r a n n n r p  H ,  \ r a c -

a - - - -

,1flHOt{ cI{a3Ke Co":it.{,loJoN,r, H3
6 n n u a r r  R ^ A I I I - A  A  ' ?  ^  " ^  - ^s y v ! + v v - v - u r  o  n a  o u -

. I f iHOH C\{a3Ke -  U3 . lpeBeCHO-
C"-IOIICTbI. \  NJACTHKOB KJH
nJacrMacc .  Kpenr r rcq  no r t r iHn-
HnK K  r (pb ruKe  21 ryp6wubr  r - r JH
B e p x H e l r y  K o . t b u y  3  H a n p a e -

" l f l roulero ar Inapara [ rnHJbKa_
:rrr 6, rafixa,rnr /0 lr rurrr$ra-
rnr /8.  B :aelrc l r r {ocrrr  or  e i r :a
c l ra3K l t  H3r teHf leTCf  t . t  ucno i -
HeHHe uanQur .  Paaveps r  Hop-
\ ra rH30BaHHor l  KoHcrpvKuHH
. (aHbr  a  pa6ore  t52 l .

Mac isHaq  c l ra3Ka  B  noa-
UIHnHHKe noIBO-lHTCf l  K BepX-
ue l i  H  cpe tHer i  BTVJKaIT  qepe3
npocBep,teHHbre B Kopnyce or-
Bepc rHn ,  a  K  HH)KHer i  uanQe -
qepe3  nPocBep ; leHHoe B  JonaT-
KE UCHTPAJbHOE OTBCPCTHE HTH
no rpy6xe  15 ,  ec i tu  nepo  ny -
cToreiroe.  f lona^laHue Boirbr  B

L neo

.ri
u ,\ r4,i)6.6

BHAa CMa3KH.
pvrc. |Y.7, a

o)

?\:'a.
4 \  r ''-=<

o - \

Pxc. IV.6. f lpoQx;rH HanpaBJrrnou{Hx JonaroK a - cHMMer-
p l . t vxsr f i :  6  -  acxynerpnvHsu i  no .noxure ;uHo i i  KpHBH3Hbt ;

s - acnMMerpnuHuli  orpHuarenbHoft rpuan:Hsr

eepxHHl i  noAu l l l nHHKuJ lH  nporeqKn  H3  Hero  o rpaHnqnBarcTc f i caMo3a)KHMapu lHMcs
In; ' IorH€HIte.r t  8 c U-o6pasnof i  l raHxerof t  r i3 r ra,rocror ixof t  pesnHor.  B HH:(Het, t
nOAUIHnHHKe TaKOe )Ke  yn , lOTHeHHe npHMeHReTCf l  np l l  AOCTaTOqHO Bb ICOKHX Ha-
nopax (H >- 100 v) ,  KorAa Heo6.xoANlro pa3rpy3Hrb ropeu , ' ronarKH or ng6srroq-
Horo  r l l l paBJHqecKoFo  , [aBJeHHf l  H  TaKHM o6paso l r  yc rpaHHTb no lbe ] r  J ' i ona rKn
l l  npH lK l l r t  nepa ,  a  raK lKe  AJ f l  y ' l t eHbr reHHf l  t r3noca  onopbr  npn  6o , ruuoM coAep-
xaHHr r  rBepnb lx  HaHocoB B  Boae .  f l pH  Ha , rnq l r ! {  yn , ' ro rHeHHf l  HH}KHs f l  uanQa pa3-
fpy iKaerc f l  qepe3  c roqHbre  o rBepcrHq  H , rN  rpy6xu  (c l r .  pac .  I I "  l 3 ) .

C ;vagu teaHHe \ tac , : tou  npoH3Bonr {Tc r l rH6o-unp iqenr  qepe3  TOKdr ' reN{HTHbre  ro -
" l oBK l r  11 ,  ; t t t 6o  aBTo i \ ta rHqecKH r r3  cneunaJ ' rbHo i r  yc raHoaxH (A fC) .  f l pax r r rqecKH noA-
lu t l nHHn l t  pa6oranr  Ha  \ tac , ' t qHo-BoAnHor . i  3Mynbcnr r ,  TaK KaK B  HHx  npoHHKaer  BoAa"

Bo tgHat {  c t ta3Ka  o6 r tqso  ^ r ,oc rH fae rc f l  TeM,  q ro  BoAa npoHHKaer  qepe3  3a3opb I
Bo BT,VJxe 2,  pexe -  cneuna. j lbno noABolntvroi r  qHcrol i  eoroi r"  B nepBoNr crves€
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ynnorHeHHe 8 ycranaBJruBaror HenocpeAcrBeHHo noA puqaroM, Bo BTopoM _ TaK xe,
KaK npH cMa3Ke MacJ'IoM. Bx.naAuurn H3 ApeBecHo-c, ' Ioucrbrx nJ' iacrgKoB 1,2,5,
[IHpoKo npHMeHtBuHecq B oreqecrBeHnbrx rr4poryp6aHax Ao 1970-x roAoB, cKJ'reH-
Balor Hs 6pycxos /6 ACIB (cnr. ceveug,e A-A)-iarr.rv o6paaou, qro6u BoroKHs
pacnoJ'IaranHcb B paAHanbHoM HanpaBJIeHI{H, a CJroH - B MepHAHaHHbrX n! ' IOCKO-
cTtj \ .  f lpH raxoM pacnonox(eH[H uan$or JlonaroK He 3axHMaCITcg Bo BTyr,rKax,
a 6pycxlr caMoyrulorHfl Iorcf l  npu pas6yxaHr.ru n,TacruKa. Pas6yxaHHe, HeAocra-
TOqHat H3HOCOCTOHKOCTb npH HanuqHH TBepAbrx HaHOcoB H 3HaqHTeJrbHafl TpyAoeM-
KocTb H3roToBl1€HHfI fi8./'IgIOTCt OCHOBHbIMH HeAOcTaTKar{H .IpeBeCHo-c,TOHcTbIX
n"rlacraKoB, no3ToMy B HoBhrx ryp6uuax npHMeHrror Brrecro unx 

'eryrrxH 
H3 KoMno-

3ltTHbix nJacTMacc.
f loAuunHltrn "{onaroK Hg HanoJ'rHeHHoro Qropouaacra, BbrnoJ,IHeHHbre 6es

Kopnyca l9 , . .paccxrdrpHBd;- rHCb B S I I .4 .  (puc.  l i .  tz ; .  onu . \ roryr  pa6orars  c  " r ro-6oit cu-azr-oi, a t:pu .{opou]er,{ orBoAe ren,'Ia [i .\ia;ioM ien;oodpa3oBaiiiiri - 6e:
c l ra3KH.  TaxHe noruHnHHKH (puc.  |V.7 ,  e)  f ie . l f i rorcq Haa5o, ree nepcner i rHB-
Hbi lv rH.  Ko:QQnuneHr rpeHHq B HH.x f  :0 ,1 .  AHrr iQpnxquousrr f i  c . . ror i  J2 no.1-
ut inHt iKoB cocrot l r  t t :  nop l tc ror i  n . racr \ taccbr ,  :ano. tueguoi r  Qropon. rac lo : , r  H
H r L I n a t f T C O  l J 1 1 n a ) r a n A a n T c a u u n  r r a  r , 6 T ^. ! , r  r . ! . r v ! P s A L r l ' t r n n u  r r i l  l l c i a " l " l l t q e C K V i O  f i O t s e p - \ H O C T b  n O l t r l n n H t t K a .  C p e - t -
Huli no,lruHnHHK 33 vcraHoBJeH B cner. iHa;bHoijr o6orlrre 56, npnBapeHHorl r lHHuty
KpbllxKH i" 'p5nHu, H i \{oxer npt4 noMouIH unHJex 34 pery,rapoaaircq rarixalr.a 35
no Bblcore.  Buyrp l r  no. luHnHHKa,  B na3y,  ycraHoBreHo ynJorueHne 8.  Hnxgaf i
I IOALUHnHHK, BblnoJIHexHuf t  B BHAe ronKocrengof i  ervr ru  ST,3anpeccoBaH B Htrx( -
HeM KOv'IblIe HanpaB,rl frclqeno annapaTa lI  orpa)K.l€H tnr ' IoTHeHHeM. BepxHsri nol-
I r I I InHHK 3/ ,  nr tercu{r l f i  aHrH$pHKut toHHt i l i  c r ro i r ,  HauetesHsr i i  sa onopHbre r roBepx-
HOCTH,3anpeccoBaH a  aepxHe f i  r eKe  Kpb i l I ]K r r  r vp6 r rH r r .

B no, luHnHI IKax,  noKa3aHHbr. \  Ha p ic .  IV.7 , '  npervcMorpeHa Bo3Mo:r (Hocrb
pefynHpoBaHKfl 3a3opoB Ha ropqax r ' Iof laToK. f lo. lrqrtteaq 6o.:11 13, onupatoul i1ircs
ua ua l i6 ,v  I I ,  yc tawaBJnBarcT 3a3opbi  A.p*  H A * .  pasvep 3a3opoB A ' :  A,p*  *
-  An*  :  bo -  b t ,  sBJ ' f leTCq 3aMbIKanqHM pa3l {epoM B paSr ,aepUOr i  qenx,  TaK
KaK bo : hr, - :  (h.o i  h,. , ,) ,  r . fe yc, 'roBHble Bbrcorbr craropa h.r,  ceHcaroqefi
qacrH KpblII lKH h., n HHX(Hero Korbr{a ft , , .n 3aMepffnr or HeKoroporo npHHffToro
ypoBHt. B o6uqnltx KoHcrpyKIIHffx aTH pa3Mepbr Bbrrro. irHrror c orKJroHeHHflMrr,
npH Koro,pbIX cyMMapHoe orKroHeHHe 6 no.,ryvaercr HeAorycrHMo 6o.nnursu. Enn
roro '{ro6bl nonyqHTb 3a3opbl Arp,. H Au* B Aonycrt{Mbrx npeAenax Me)KAy QlauuavlrycraHaBnHBaror yn, 'rorHHTeJrbHbre npoK.:ra.{r(H. Vlx ronuIHHV onpere,,I f l ror npK
c6opre HcxoAfl Ha QaxrltuecKoro sHaqeHlrs bt, a h Bbrno,THnror c yqeror,r arof i
TOJIUIHHb{. @rtaHuu no^ltr jHnHHKOB yn,-rorHrIIOTCfl npoKJTa.lK auu 7.
, ,  

B xoHcrpyKuHt I ,  noxa3aHHof i  Ha inc .  I i l .3 ,  s ,  MepHbre npoK. ; raAKH orcyrcrBy lor .
l ,1x ponb Bbrrro.f lHrror npoMe)KvroqHbre Konbqa 22 i  2S.3lecs BHaqaJre ycraHaB-
, lHBztlor Ha orxHl\{Hblx BHHTax H BbrBepq}or B ropH3oHral lHofi  nJ'rocKocrH npoMe-
KyroqHoe xo.t luo 22, Ha KoropoM 3areM c noMorrrbro urnn,reK ycraHaBJrHBarcT rr
BHBepHIor HH)KHee Koilbl lo t7 u.anpaa.,1f l tot{€fo annapara, Koropoe troc.,T€ npHBapKn
Konbua 22 t< 6yprHKa.\{ 39 npHxpenrrior rrrnHxbKaMn 23. 3are" 

"u " lr*HeM 
KoJ,rbrte

ycTaHaBnHBaIoT r ' Iot i1TKH, onycKaIoT i(pbttuKy 24 rvp6lrHsr H ycraHaB.,[HBaror
ronrqo 25 Ha rpe6ye.rror? Bhrcore, rax-qro6u saeopii  a,,^* :  a,, , .  HaxoAlr,rr{cb
B saAaHHttx np-eAenax. I- iocae 3Toro KpbruJKy cHnMaror, xo"[tuo 2S'npuBapHBaror
r 6yprnxau 26, BHoBb craBtr KpbuuKy rr 3aKDen.rr iror rrrnLri lbKaMH 2T- Ecew a.;.-
BepHTb B ropH3oHra,roHoli  nJlocKocrH noBepxHocrb HHxHero Korbua H ycraHoBHTb
efo Ha QyHaaveHTHort KoJIbue, To , ' IoTIZTKH MoxHo ycraHaB"ryHBarb Ha HeM, KaK
o6stqno, a I(pbtuJKy ycraHoBHTb Ha Hy)r(Horl gsrcore, HCno,,rb3yfl  TonbKo oAHo Bep.\-
Hee nP_oM9)Kyror{Hoe rconalo 25, KaK 3To cAe.rraHo lrq Toxiory,rucxor? f3C (lv.
l t . .  I I . l 2 ) .  To rAa  o rnaAae r  rpy {Haq  onepa (H f l  npHBapKH HHX(Hero  KoJ rbua  w
Yser tHqHsaercR xecrKocrb KoHcrpyr(qna. ' f ian ycraHoBKH 3aAaHHbr. \  3a3opoB
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Ha pnc. iv.7 4era,rbHo noKa3ago KpenneHae pbrrraroe 9 n 2g x uanee,TonarKr{c noMoulblo 3arf lHyrblx^uHJHHApnqecKHX KrHHoBbrx, npeA,,toxenHrrx B. E. fd;:
AHHbIIvI urnoHor^/2 vt 19, He rpe5yroulHx pyqHoli  npuroHKH, H coeAprHeHHe pbrqara
c aar,,ia4rori 29 nocpeAcrBoM cpesHoro nan.'-ra' 50.

Kpururxa ryp6uuu,- onopa rrsrbr, BepxHee H Hr.rx(Hee KoJrbrla orHocflTcs K cra-
UI'IoHapHbIM AeTa.ltl\{ HSllpdBa'I9}olqefo aflnapaTa. CocToflr oHu, KaK npaB6./'ro, H3HecKor'IbKHx qacreti (cextopoa), ra6apuru Koropbrx onpeAe!.'Iffrorcs ycJ,IoBr{fiMr.r
TpaHcnoprHpoBKlr H npou3BoAcTBa. Llnc.uo ceKTopoB npHHHMa1gr r{erHbrM, {ro6sr
HMerb cKBo3HbIe MepHAHaHHbre pa36etvrbr, Heo6xo4rEulre npK o6pa6orxe arot*ou.
Bstno"tHqlorcfl 3TH.derain cBapHbrMr{ H3 npoKara .lndit, p'a*a 

-rr'rio,n," 
r{3 cra!.r6

20fcrT N;rH 30,,'I. Moxuo npr4,\{eHflrb- B_blcgKo_npouuuli qyryH Bnq 40-5, *opo*o
3apeKor'teHAoeaeuIHit ce6q FIa Kaltcxol i  f3C. Bur6op MarepHad'ra 3aBHcHT or Hanpr-
)KeHHofo cocroqHHfl !€T2;1ei l  n vc,togplt i  npou3BoAcrea. B nocJe-IHae roAbr B ore-qecrBeHHoI\ 'r  rHrporvp6ocrpoeHHH npeHivr,vu{ecrBeHHoe npHMeHeHHe HauJH cBapHbre
KoHCTpyiiul i l i .  Oun orJi iqaiorst HariNreHuueti  :arparol i  . \rarepHa"toB ,! ;1f l  3aroroBoK
H HaH-\reHsruei l  vaccoi i ,  rpe6,vrcr \reHburHx nprrn.vcKoe ua o6pa60rry, , Io3Bor.rfror
TOt{Ho Bbl - lepx l lBarb roJu l l {H\ :  CTeHOK, B HI IX OTCVTCTB\r tOT BHVTpeHHHe H nOBepx-
HOcrHble -retfexrur, Helis5e;xHbte B or.-IHBxa.\,  t ix QaxrnqecKaff npoqHocrb do,Tlue

:.: :"1": l : : t) 'er 
paci{erHbrM 3HaqeHrrfM. O6rqurr HetrocrarKoNr cBapHbrx KoHcrpyK-

UllH f lB"]teTcfl  H8"]Ht{ l Ie ocTaToqHbl-\ Hanpnxenll i  n Bbi3biBae]lbtx i l l tn le$oprvra-
u!f i ' - i l r^ ycrpaHeHnfi 3THX Hanpq)KeHuil  o6naareJbHo npH\reHeHHe repfv{Hqecxorl
o6pa6orxu (ornycra u uoprrra,rHiauHH) noc,ie cBapKH. ̂ [ ,onvcrulr lre geeopMaqHH
cBapHbrx , leTSi]€[ i  . lOI>xHbr HaxoAnTbc_fl  B npe.le. lax np trnvcKoB Ha o6pi6orxv.

Kpsrurxn ryp6aH f lB".rsrorcr san6oree i ;oxHuuni Ko,rbtt€Bbrr,rH Aera,rqMfi.t t  KpynHbl.K noBoporHo,' IonacrHbix ryp6l iHax (Dr ) 4,5 u) nprr.\reHrror KpbrrrrKr.r,
Bbrnor' IHeHHbre oT!€i. IbHO OT BepxHefo Ko,lbua HanpaB,lqrcI l lero annapara (cr,r.
pr lc .  I .4 ,  I I .4) ,  npH 3ToNr Hx Hap,vxHrr r l  pasr r€p H. t r ra .uerp orBepcrHq B BepxHeNr
Ko" lbue Bblno ' lHglor  6o; rs iue fuaMerpa pa6ouero KJacca Ha Be, rsqr rHV \ roHTalK-
Horo 3a3opa.  seo6ro. l l r r roro  - l " . lq  i rponoca pa6ouero Ko. teca np i r  \c raHoBieHHbrx
JonarKa'\ I I  BepxHeNl Koibl{€. ! , i1f }BBIHgeHltf  iKecTKocTH, npoqgocTll  H AHHa-rt l tqecxol i  ycrortvHeocrH (nonalueuHt qacrorbr co6creeHHlix xo,re6aHr.rf i)  e *pr**u*
TaK )Ke' KaK H B rpyrnx Korb(eBhIX A€T?rf lx ryp6irH, KpoMe crbrKoBbrx $naHuea
-vcraHaBJllBalorcfl cn,[oIIIHbIe rrpoMex(yrorrHbre palHa,isHure pe6pa, HMerouIHe
Kpyr-lble.orBepcrH.f l .  Pe6pa c 6or'rbruHM[, noBTopqtourHrrr KoHryp pe6pa orBep-
crHF\ lH (pHc.  I .4)  renepb He npHlreHr lorc f f . 'B  HHx npH p i6ore Bo31rox(Hbi
nepeHanpq)KeHHf H BO3HHKHOBeHHe rpeurHH B y fJax oreepcr l r f i .

Or ts tsae. r ra f l  noBepxHocrb cBapHbrx KpbrueK noBoporHo.ronacrHbrx ryp6nH
BbInoJHgercff ropoeoii  t l3 trral{noBaHHbrx i ' I }rcroB .ru6o B Brr- le prra _vceqeHHb{x
KoHycoB (cr r .  p l lc .  I  I .+)  r t3  BaJbr{oBaHHbr. \  , rHcroB,  qro npoura.  Bos iHKaioqar
B nocJ ' IerHer t  cJyr lae He6o"rsuan orpaHKa Ha vcJoBtrg  o6teraHHq cyqecrBeHHoro
B"]Hf lH l t f l  He oKa3blBaer .  B noeoporHo, ' IonacrHurx ryp6[Hax npH \ ra , rbrx  pa3Mepax
(Dr  - :4 ,5  v)  npn l teHf lor  KpbrruKl r ,  o6teguHeHHbre c  BepxHHtv{  Ko. : rbr {oM HanpaB-
r f i ro l r l€ ro  annapara (cv .  pHc.  I  I .6) .

LBapHble KpblIIrKH noBoporHor' IoItscTHbt.\  ryp6nH, cocraB,.teHHbre tr3 KoHHqe-
cKHx 3"' IeMeHroB 6es npor"re)KyroqHbix pe6ep ( i ;  pHc. I I .s),  npHMeHrnor pe,{Ko.
OHn,nltetor NIarylo Maccy, npocrbr B H3r'oroBJeHHH, Ho MeHee xecrKu, qeu o6atqHrre.

l \pHuKH parlfanbHo-oceBbrx ryp6nri Bcerra Bbrno,, lHfl tor o6teAnHeHHbrMH c Bepx-
HHM KoJIbuoM HanpaBJfiroulero annapara. l lpq cpe,rnHx H noBbruenHbrx Hanopax
oI{H HMeIor nnocKylo Sopr'ry (c:vr. puc. I I . l2). B xpsrurxax, HecyqHX Ha ce6e nnTy
arpefara, qacro nPHMeHfercff KoHHqecKafl virtr  uHnrrHApHqecKaq nepe6opxa,
nepe, (arcqaf i  Harpy3 l (y  Ha xopo6uaroe ceqeHne KpbnxKH (cnr .  pHc.  I I . l0 'n  I i . l l )
H noBbluatoulaf i  )KecrKocrb Hecyqero KoHTypa B ceqeHrrH KpbuxKH. BHyrpenHrr
:_u:1 

raxofi  Kpbrrr iKH oKa3btBaercq ceo6oAHoft n o6j.renqaer Aocryn K noAuHnHHKy
Ty?oHHbr. I  HeKoropbl.\  rH,Iporyp6HHax npHMeHflrcTcrr KpbrruKH, BbrnoJrHeHHbte
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3aoAHo c onopoti ttfirbl. Kpn-urxa paAnarbHo-oceBhrx BbrcoKoganopHbrx ryp6rn
pa3BHTbI B Bblcory (cu. pl lc. I I . l3), qro Heo6xoAHMo rro lcr 'roBqrM HX npoqHocr6,
TaK KaK OHI,I BOCnpHHHlraroT 3HaqHTe.iIbHoe fHApdB,lHgeCKOe AaBr'IeHHe.

KoncrpyKuHH BepxHHX Koreq HanpaBnqtoulero annapara e 6orruefi  Mepe
3aBHcqr or KoHcrpyKIIHH craropa. B [oc; ' I€AHg€ BpeMs 6o,rruroe npHMeHeHHe
Hax,oIsT cBapHbre BepxHHe Ko"Tbua.

Hnx'ue Korbua HanpaBJ'IqrcuIHX annaparoB f lBJ,,rq,orcf i  onopHbrM' KoHcrpyK-
uHffMfi rJ''Iq HHX(HHX uanQ ",IorI3ToK. OHlt errnoJ'IHfirorcff B noBoporHo-flonacrHbtx
ryp6HHax,ru6o orAenbHo or  KaMepbr  pa6ouero Koneca (cu.  pnc. '1 .4  n  I I .6) ,  nnoo
o6teAuHenHbIMH c BepxHuM Koj 'rbr.Iorvr KaMepbr (cu. pnc. i l . { '"  f l .5). B pul iu,toHo-
oceBbrx ryp6Huax, KaK opaBH., 'rO, npHMeHstor orAejlbHbre Hfi111HHe Ko,Tbr{a.

B KoHHqecKHx annaparax ropH3oHrar ' rbHbrX ryp6r . rH (pnc.  IV.2)  aeptHee f i
HHX(Hee KO/IbUa 3aMeHfiror HapyxHbrM H BHyTpeHHHltr KO.,-rbuaIlH, B KOTOpbTX yCTa-
HaB"lHBalor noluHnHllKlI  Hapyx(HbIX H BHyTpeHHHX r{arIO i ]orr&ToK. 3rlr  xorrrua
cocrotr H3 or.r'e-[bHblx cKpeIIrg€MbtX 6o.trann ceKTopoB r.i HMeIor o6qeare"tti{tn?
ropH30HTa;'IbHbrft pa35etr, ueo5xo,1l.tvurft Anfr I{oHTaX(a.

rera;ru Me.\aHH3.\{a , 'pHB'A a pal 'a;tbHofo Ha[paB,Tfirourero arrapara: pbr-qarl l ,  HaK""Ia,1KH, Cepbfi f ,  cocroffu{t ie I-t3 BHJtoK H CTff;{{eK, cpe3Hbte H coeAHHHTer-Ib-
Hbre r laJbubr H IIHiHH.],pHr{ecKHe K,-IHHOBbre [rnoHKH _ HODMa,lH3OBaHbI. perO-
ueg^lyelrbre pa3r{epbi r i  3cKH3br 3r}rx Aera.rei l  Aanbr e [52 ].  Cxoanue .[era,rn Mexa_
HtI3Ma npHBoAa KOHHqecKor-o HanpaBrf irou{€fo anflapaTa [poeKTHpytoT no paHee
Bbl i lO,rIH gHHbIM d Hdr' IOf aV.

PeryenpyFotqHe Ko., ' Ib(B Bblno.THflror cBapHbrMH H3 npoKara MCr3 (psc. IV.8, 6)
l f . l i l  J IHTbIMI{  H3 on I - / -  r ' t  / -  -Lrarrn ,ur \- . /r  (pric. IV.8, a) uaw 30"r ' I .  O6bIQHO KOr'Ib(O / Aentr
Ha rBe-uacrx  (pHc.  IV.8 .  e) ,_TaK KaK HHaqe sno H€r ' rb3n co6pars  n , r r r  paso6parn
nprt co6paHHor{ reHeparope" B xpai iHeM c,Tyqae, ec.:rH ero tpe'6yercq no ycxoBHrrivr
TpaHcnoprHpoBKH, KO,lbuo rfe" 'r f lT Ha qerbrpe sacrH. CoeA[Hqror orn€;-rbHbre qacr]r
vcraHoBJeHHbrMtr eo Q..taHrIa.x 5 6o,rravw I I ,  Koropbre BbrnoJrnfl tor npHnacoBaH-
Hbll tH; a'rH 6olrbl l l . .Bocnpt{HHMaior nepepe3brBarorqne crrJrbr. @opr,ra ceqeHHfi Koneu
3aBHClrr or o5uteri  KolrnoHoBKH HanpaB,rf irorqero annapara.

CeqeHl tq  orKpbt roro xopoSuaroro rHna (puc.  IV.8 ,  o) , -  n*atorun"  MeHbrxyrc
XecTKocTb H Macc! ' ,  ul t ipoKo npHMeHfltoTcq B ;I t tTolvt HCII9T'IHOHHH. Korrtqa IB
3aKpblroro xopo6larofo rHna (clr.  prrc. IV.i)  or, lHsarorcs 6olruroi l  xecrxocrbio,
Ho 3aHnMarcr 6olsure \{ecra H HlrercT 6o,rsuyr.o Maccy. Koasua rpeyronbHoro HJ,IH
U-o6paeHoro ceqeHl t r  (p l rc .  IV.8 ,6)  . {o . ru iouro * . . r * " "  H KoMnaKrgbre,  oco-
6euHo B coqeraHHl l  c  onopot i  nqr r r ,  BbrnoJHqror  o6uqso cBapHbrMH. Korrsqa orKpbr-
Toro no' lyKpyr' Ioro ceseHtln npHIleHfl loT Toi ibKo C TopoBbtMH BCTpoeHHbiMH B HHX cep-
Bo\loropaMll l l  Bblno"lHCIOT "1HTbr.\rH; oHH KOMnaKTHbr, Ho Hlferor Ma,lyrc:KecrKocrb.

L cepBoMoTopaM[{ per} ' , lHpytotql le Ko,lbt la coe.f HHsroT Tfi f  aM!{ ]0, KoTopbre
npticoeAHHqlorcH nocpe^rcrBolr na"Tbr.tea 9 x cneuHa.:rbHbrN{ Ha^rcraBKaM (yu:arra) 8,
BblnoJHeHHbllvl  Ha eep.xaei i  noBep.\HocrtI  Kor€t1. f lplrveHxrcTcrr raKiKe coelHHeHHff
c cepBol\ loTopol!{ nocpeJcTBort KY,lHcbl. .L, ' i f i  cBfl3H c xoropoft npHMeHffeTcfl  ycTa-
HOA,leHHArii B HaACTaBKe KO,'rbua voulHs[i urrsrp u 6.

Onopsr J peny;rnpylott lax Koi€( BbrnonHnror c HaKJaAKaMH 4 f is a1TuepirxquoH-
Hblx  MarepHsroB (6poHsa 6po(c6-6-3,  HanonHenHuf t  Qropon, racr ,  KanpoH c rpa-
QHror'r).  EpoHs-oeste^HaKJar,Kn ycraHaBJHBaror B Korb(B xopo6uarofo ceqeHnfi Ha
paccroHHl t r t  0 ,5-1,0  - r t  rpyr_or  rpyra,  oHn pa6oranr  [orpyxeHHbrMn B iv racJro.
Onopsr Z ns QtoponJacra pa6oraror'6es clras*n, * ,rrnorTHflrorcfl orKpbrrbrNr*. Ot
noAbe^'{a KOJIbuo y. lepri(HBaercf i  n. laHralr lr  2, npHr(pen! ' IeHHbtMp{ BHHTaMH.

Ko,rsuo KoHrrqecKoro HanpaBJf l rorqero annapara r roKa3aHo Ha pHc.  IV.2 .  OHo
odpasoaaHo l I3 . lByx n . locKnx Ko, : Ieu,  coe.xnHenHbrx r {H,TrrHApl rqecro i i  o6eqaf txor : r
t l  panHa": lbHo pacno'To;+(eHHbn\rrr pe6pavn, 60Kogure eu,c.ynri  Koropbrx o6paayror
npoyruHHbr  Axq r f f f  cepBoMoropoB.  OnNpaercf l  KoJrbuo Ha aHr l iQpHrr {HoHHbre
H2Ki12{K}{ ,  yCTaHOB,reHHbre Ha Qaaxuax BHyTpeHHero KoJrbua.
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Bry,rxu B uapHnpax npr{BoAa Jronaro_K !_brqar-cepbra u cepbra-perynupyro:
ulce xonbqo npnMegflIor ue 6poHeu EpOIlC6-6-3, pa6oranuHe-Ha ryiror? uac.rrs-rycroir tracJrr-
Hofi cuagxe, HJIH H3 Kanpona, civreurarHofo c rpaQHrorur (oxo,rro SVrl: u u no.,ralt
Y!* KoHcrpyKunsx, H3 HanoJIHeHHofo Qropon;racra, He rpe6yroulero cMa3KE.
neOKpaueHHble !€T&III  B HanpaB;If l IOUI€M annapaTe Heo6ro;l l rvO npeAoxpaHqTb
al  Koppo3HH, Hanp?rMep,  xpoMHpoBaHHe[r ,  KaAMHpoBaHHeM H Jp.

Dno _,

Pi'rc' rv'6' PervaNpvtoui5j.""AX#i0."#J"u#x',i:'",ii'i"xil"l'*0"'oro runa;

S IV-3. cucme,wot npusodos u KoncftTpyKr4uu cepsoJvtomopos

Cgcteua npHBoAa J'IonaroK, tIHCr'Io BXoAqurHX B
,Tox(eHHe oKa3bIBalor onpe.(e,'IeHHoe Br'lItqHHe Ha

Hee cepBoMoropoB H Hx pacno-
KOHCTpyKlllrrc Ha npaBnfl toqero

annaDaTa .
f lpneog c ,{ByMt cepBoMoropaNrn (puc. IV.9, c) Hau:e.r san6o.rruree npHMeHeHHe

It MnoroKparHo paccMarpHBarcq B r,r.  I I .  Cepeorvroropbr 2 ycraHosJeHbr B crr€rrH3i,rb-
tt t ' Ix HI{Iuax 6 uraxmr ryp6HHst H nocpeAcrBoM rqr 3 uapHHpHo cBfl3aHbr c p€r}rn-
py*lourHM Konbr^loM 4. Mac,ro noA AaB,'reHHeM noABOArrrCfl B CepBOMOTODbI OT 3OJ.'rOT-
HfrKa perynflTopa no rpy6au l .  f lnHxyruHft uoneHr, co3AaHHufi cepeoMoropaMri
\\

IV.8.  Peryaxpyroiuxe
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Ha peryJli 'IPYtOqeu KoJIblIe, H HX CyMlltapHOe yCHJrHe OnpeAeJ'IflerCs coorBercrBeuno
BbIpaX(eHHstv{H:

M ou : (P."p r -l- P."p ,) Rr*; P."p : P..p r -i- P."p z, ( rv .  I  )
rAe Ryx - paAuyc yxa peryrHpyroqero Ko"rrbrla; P."pr H Pr"r,  -  cnJrbr cepBo_
MOTOpOB. :

B o6uqso npuMeH.Belvrbrx B 3rorl  cxeMe npuBo -r cepBoMoropax (pxc. IV.l0)
BeJII4qHHa ycH.{Hfl  3aBHcHT or rofo, B KaKy}o cropoHy . lBniKercq nopueHb. f lpn
xoAe B cropoHy l trroKa ycHirne cepBoMoropd P..p |  :  p ndi"r l4, a npH xoAe B cro_
poHy AHHrrIa P..p: :  p:( (d;"0 - dlr).4, r l ie p --. [ ,?Ba1€HHe Mac"[a B cepBoMo-
ropax. OqeeH^lHo, t ITo P."p r ) Pceo,, no3ToNry peaKqH-s Ha onope 5 pery,rnpyro-
Ulero Konbila 6yler Bblpalkarbcfl KaK

P,on :  P " "p r  -  Pcep , :  pnd2 - r11 .

Kpove roro, npH pacnor, 'roiKeHHH ueHrpa yxa HaA onopoir
KaeT MoMeHT, CTpeMsrur{f icf l  onpoKHH\,/Tb ctrcp.v,

i n  - D  i ,  - , D  D  \ r ,r ' r o n p  -  I  r o n i r y x  -  ( l  c e p  I  
-  r -  c e p ! , / / . y x .

( tv .2)

Ha BbtcoT? hyx Bo3HH-

, ' r \ i ' r r
(  r  v  . . ) /

3Tor MoMeHT Harpy)Kaer i i i ' idnKu, ycraHoB.leHHbre Ha onope 5 (pnc. iV.9, a).
Eortlurne cHrbt, .{eftcrBylotqHe Ha onopax, He)Ke.rt?T€r'tbHbl, TaK KaK oHLI Bbl3btBa}or
noTepH Ha TDeHne. vcrpaHuTb peaKqHH Ha onopax H onpoKfiAbrBaorqHfi MoMeHT
MOX(HO npH OAHHaKOBbTX yCH;HqX CepBOMOTOpOB Pcep r :  Pcep 2; TOrAa 6yeer aerl-
CTBOBaTb '{HCTafl [3p2 CH;1, npH 3TOM Ron : 0 H tVlon : 0. OAHHaxoebIe CHJ'Ibr,
paBHble P:ep:, i lPH xBl{xeHHH nopulHfl  B o6e cropoHbr co3larcT cepBoMoropbr c KoHTp-
uToKaMH, Ho TaKHe cepBoil{OTOpbi veHee repMeTHqHbi, nO3ToI!{y Hx npHMeHq}oT peAKo.

B cepnolroropoe co rIroKoI{ (pHc. IV.l0) qf inHHAp /2 o6u,{H6 BbrnoJrHruor or-
d:IHrbrM H3 q\/ryHa CLI 28-.18 u,rH Bnq 40-5, pex(e cBapHbrM. [H,ruH4p Kpenflr
Qlanqev K . ' IHueBoMy utHty HHrrH B uaxre ryp6HHbr. 3a.{HHri H nepeAHni:r iopuu
UHJ'IHHApa 3aKpblrbi KpbIIxKarIn l6 w 6, o'r,r l truivrx H3 q.vryHa H npHKpen./ 'reHHbrMH
rrrrrur 'rbKdMH K efo QlaHual,r.  BHyrpH uHnHHApa nepeMeqaercq nopueHb 4, Bbr-
noJ'IHeHHbIli ;tl.ttstt"t H3 qyryHa Ct{ 28-48. B ero na3ax fcrdHoBr'reHbr nopuneBbre
KOi,lbUa 2, npenflTcrByroque nporeqKat{ Mac,'ia H3 oAHofi norocrH B Apyfyro.
B nopluHe ycraHoBnen naneu 15, npoxoArrqHft qepe3 BTyitKy 17, swnonHeHHyro H3
Qpoueu 6pO@10-l a 3anpecoBaHHylo B npoyrrrxHe rrrfH 8, orxosanHori r i3 cra;H 35.
Or sunareHHs naneq yAepxHBaercrr wait6ofrt 3 w urrHi'tbKsMr{. Tsna npoxoAHT
qepe3 nycroreflbtf i  cra:sHoti rurox 5, yxpen,reHHbrri  Ha noplxHe unHJrbKaruu. 3a-
3op MeiK.ly .Tflrofi H BHyrpeHHefi noBepxHocrbro B orBepcrHH trrroKa no3Bo.rrReT
TrIfe orK!'IoHflTbcfl B npeJ,e,,ra.\, Heo6xoAHNrbIx ,{.;Ifl cBo6oAHoFo noBopora pery-
XHpytOUerO KOJ'IbUa.

C rqrofi  I  I  ,  wapv.upHo cBq3aHHofi c peryjrnpyr,orr lH\r KonbuoM, Tffra 8 coeAlr-
HeHa KoBaHoft crf lx(Koft . /0, Hlreioulef i  npaByn u xeByp pe3b6br. 3To noggo,'rrer,
BPauIas crf lx(Ky, ycraHaBnHBarb npH c6opxe Heo6xoAHMyro o6ufyrc A, ' IHHy rsfH"
Koropzut Qnrcrpyercx xoHrprafirauw. 9. I..ns roro qro6br rrra npn Bpaqennr{
cTff-xKll Ee SaKnI{FRBaJIaCb Ha na.Jlbqax H He Bpat-qaJ.Iacb BMecTe c nopuHeM, ee
yAep)rnBaloT KIIOqOM, AJrt KOTOpO|O Ha rflre CHrrbd ,'tbICKH, pacnono>KeHHbre noA
npflMbrM yrr'IoM K ocfM oreepcmfi. YctasosKa ,.'tbrcoK no ypoBHro rapaHTHpyeT
cBo6o,(Hbrft nosopor perynspForqero xoJrbqa.

flpH eaxpbrrun r{anpaBJrtloEero aruupara c RarflroM nopuHn cepBoMoropoB
Aonx(HbI oAHoBpeMeHHo yneperbct oAI{E B nepeAnrorc, a Apyroft B 3aAnroro KpbnuKr.I
I ] I IHHApOB. EC,IH Ha ynop npHAer nopluenb ToJrbKo B orHoM cepBoMorope, To
BTOpOfi CepBOMOTOp CO3AaCT Ha Onope pery;Hpyroqero Konblla peaKuHto, paBHyro
ero y.{BoeHHofi cHre, r{To Mo}Ker Bbr3Barb pa3pyueHHe onopbr, TaK KaK KonbUo
B 3ToM cnyqae HMlrrHpyer pi lqar BToporo poAa. [ [ Irox HsnpdBrf lercq B orBepcrr{H
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NEPEAHCIi KPbIIUKH H YNJ'IOTHflETCfi B HEft
caMo3a)KHMaroqeficq MaH)KeTort z nS Mac,,to-
crofiKorl pe3HHbi.

B qu,ur{Ap cepBoMoropa Mac,To noA Aae-
reHHeM 4 MIla noABoAHTct H3 MdcJ.roHanop-.
Hofi  ycraHoBKH qep€ 3o.,TorHHK per|rsrop?.
B nocJ'IeAHux ycraHoBKax JdBreHHe Macr,Ia
noBbruJeHo .{o 6,3 Mlla. B ,rursrx rIHJ,rHHApax
.IJIq nOABOAa MaCIa BbtIrOr'IHflrOT CneUHaJIb_
Hbte KaHaJTbI. ornepcrur, H3 KOTOpbIX M?CilO
flocTynaeT B r{HJ'IHHAp, B KOHt{e xoAa nopu_
Hfi nepeKpbrBaroTct Topr{eBbrNrH BbrcTynaMr{.
l.-(r'Ifi 38Me,{r'I€HHH BbtnycKa MaC.;Ia H IBH)Ke-
HHff nopuHs B COOTBeTCTByTOUHX BbrcTynax
A€r'rdtoT rpeyroibHbre (B nJraHe) Bbrpe3br "1.
AXr BbrnycKa Mac"la H3 tI i tJHHilpa -vcTaHoB_
reHa rp y6Ka 14, zaxpsrra f l  npo6Kori 1J.

l lpuno4 c AByil{ f l  cABoeHHbrMH cepBoMoro-
paMH (pHc. IV.9, 6) nprr iuenqror B MoudHbrx
rHAporyp6unax  ( cM.  pHc  I  I .  l 0 - i  I .  l 4 ) .  B
3TOM npHBOAe CepBoit{oTopbr 8 w 10 pacnodlo-
x(eHbr Apyr rporHB Apyra Ha oAHor? ocH H
cy:\{Ma HX CHJ, npHJOxeHHbrx K r(a)KAoIv{y
iurbrpro peryxHpyrou{efo KoJbr{a z, ocraeTcfl
nocroflHHori,  TaK KaK . lBHX(yUlHri \roMeHT
,Mr" :  2Rr* (P."o r * P."p r) ios,raercrr quc-
TOH napofi  cHn. l lpH 3TOlv{ peaKqHq onopbr K
onpoKHAb{Barou{Hfi \{o[ leHT paBHbr Hy,]Io. I- lo-
cxeAHee ycnoBHe no3BO,'IqeT o6.,rerqHrs ono-
py H pacnoirafaTb cepBor{oTopbr HaA Konb-
uoM. He,{ocrarxolr 3rofi cHcreMbr npHBoAa
f i  BJ ' I f leTCt  TO,  qTO cepBOMoTOpbt ,  paCnOIOlKeH-
Hbre HaA pb,rqafaMH H Cepbr-aMH, cyuecr-
BeHHO 3arpyAHqror . locTyn K HHM. CnCreua
rpy6 9, noABoArrr lH.\ Mac.lo K cepBo}{oropaM,
MOXeT pacno,TaraTbcfl  BHyrpH Kpb[uKH Typ-
5xHbI, qro ocBo6o)Kilaer LIJaxrv.

C.qsoeHHurrl  cepBoMorop rtoKa3aH Ha
pnc.  tV. l l .  Ero Kopnyc l i  ycranaBr ' rHBZl ror .
Ha oITope nflrbr H,lH r(pbrrrrKe Typ6KHbr. B
ero HanpaB./ 'r f frou{Hx 16 nepe\{euaerc'I  Ky-
r ' lHCHaff paMKa 11, oTKoBaHHaf Bi l{ecTe co
rrrroKaMH 9 Ns c-rairn 35. B paure neDeMe-
IIIaeTcR KoBaHHfi H3 Tofi x{e cT;nH KaIv{eHb /5,
Ha 6oroeHx rpaHqx Koroporo |Kp€ni1€Hbr
Br{HTaMH BbrnoJrHeHHbre H3 6pouaar 6pO(D l0- l
HanpaB.;Ifirorrlqe 12. Or BbrXoAa H3 paMKr.r
KaMeHb yAeplKHBaercf l  HaK,raAKaMH 3, npu-
KpenneHHbrMH BHHTalf H. B Kail{He ycTaHoBlle-
Ha npoMexyTocHafl BrfrKz 5, B KOTOpOft C
3KCUeHTpHCHTeTOM B 10 MM 3anpeccoBaHa
BrynKa 4 H3 6poHssr  EpOAl0- l ' ,  ua4erax
Ha uJrbrpb perynHpylouero Korrb(a lS (cu.
raKX(e pHc. IV.8, 6). CrarrrHvro Brynr(V 5
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ycTaHaBr'IHBanT B TaKoe nofloxeHHe, npa KoTopoM nopueHb 17 ynnpaeTcq B Bbr-cryn KpbIIIIKH 8 npH 3arfiHyroM llonox(eHHH HanpaB,'rrrloulero annapara. ftopruHlrBbInoJIHeHbI i ' IHTblMH.H3 qyryHa Ct{ 28-48 a ynaoiHeHbr nopuHeBbrMH xo,rruavH Z,
oT./'IHTbTMH us MoAHQHT{HpoBaHHoro rryryHa, rlur.rHH[pbr 6' cnapeHrr us nHCToBoft
craJIH MCr3, np^olvlexyroqnrre KpbruK; 8 or,rrarsr Hs'cralrl 30,11 Han 20fC,[, eaa-HHe- xpbrrxKu l8 BbrroqeHbr H3 To.rrcroro npoKara MCr3.

Mac,to noABoAHTcr qepe3 npHBapeHHbre K rIH,,,rHHApaM narpy6Kn c e"r laHqaMH.,I.rr 3sM€A.rreHufi cKopocrn rBHlKeHHfl nopuHefi B KoHue xoAa Ha 3aKpbrrne, KpoMeTpeyro"'rbHbrx Bbrpe3oB 2, e o6onx (H,THHApax ycraHoBJ,reHbr o6parHurb K.,. IdrrzHbr / ,KOTopble OTpaHHqHBaIOT npeleJbHoe nOBbrUeHHe.laBJeHHfl B f lOr.rOCTH cepBOMoTopa
npn 3aKpbrrHu, H cronop 10, aunonHegnbrr? B BHAe 3a,(BHlr(KH.

)8bre n, lyHxepHHe cepBoMoTOpbl

Cxeva (cv .  p l lc .  IV.9 ,  a)  c  qerbrpbMt npf lMoocHbrMH cepBoMoropaMrr  I I ,  Bbr-no-, 'rHeHHbrMH aHa"lofHqHo cepBoMoropaM co uJroKaMH (Cv. pnc. IV. l0) H yc;-HOB"' ' I€HHblMH no.I npfl .vbi lvl  yf": IoM Apyr K 4pyry Ha cneqHay'rbHbrx KoHco,' IbHbrx ono-
?2!-1?.:^:!.1"::."a Ha rHAporypbHsax 

'Vrio-inr.rucxofi 
f3C (cu. pHc. rI.l l).LepBoMoropbl cBq3aHE{ c perynHpyroqurrr KoJrbrloM l4 B rrerbrpex, paBHoMepHopacnonoxeHHbrx no oKpyx(HocrH ToqKax.  3ro no cpaBHeHHrO C npHBoAOM B AByXTOqKax yMeHbrrlaer BrtBOe AeftcrByrorr{He B pefyJHpyrouleM Konbue 

'13 
cuau pp:.* ' :

:  Pr"pi4 H coorBercrBvtoulne Hru HsrH6a'torq"e.uo"a*r". TaK xe, KaK B cxeMeHa pHc.  IV.9 ,  6 ,  cepnol roropbr  ypaBHoBeunBarcr  lpyr  Apyra npu noBopore KoJ, rbua,a peaKuHf f  H CHJa Ha onope paBHbr  Hynp.
- 

Cxeva. c ropoBblr lH rr ' I lH>xepH.brMH cepB_o_MoropaMlr (puc. IV.l2) orj ,rHqaercrrHcKJrloqHrensirof i  KoMnaKrHocrbto (cu. pHc. I i .1, i l  5). B srof i  cxeMe ABH)KyurHfir roMeHr Mo^:2!_ : r rRu, ,  o6pasyeicq qnc. ro f i  napof i  ,nn,  u  R; :  0 .  q ; ; ; ; ;p" , ;
cepBoMorops BbIIIoiHel{bI cBapHbIMH. fl.nyHxep 3 or.nnear,or H3 crang 20iat, ;btr-6arHearcr no ropoBofi noeepxHocrn.H ycraHaBrlrB?ror H3 xponrurefine 9. MacrronoA ,naBneHHeM noABOTHTCn no rpy6r" { 

qepe3 nr}H}Kep B UHIHHAptt 4 xecrKocBfi3aHHble c p€rlrHpyPlI lHM Ko.[buoM. B xonue xoAa cepBoMoropa Ha 3aKpbrrnenoABoA Macra 3aMeAnseTcfi  Apocce, ' IbHbIM Kr' IanaHoM 2 n$u HaxHMe TopUa nnyH-)i(epa Ha iuruQr /. floeepxHocrH uHJ'rHHApo,B o6pa6o.rag.i tono*o r{a Topqax, fAeK HPIM npHcoeAHHeHbI Kopnyca 5 ynnorHeHnfi c vsrxofi  Ha6Hexofr 6 w Hax(HMHbrMltrPYirA-6yxcaMlI 7. K He4o.rtt*ut ropoBbrx cepBoMoropoB, orpaHHqHBaroul1XHX npHlteHeHHe, OrHocflrcq Becbilra cJrolKHafl H TpyAOeM xai o6,pa6oi*u n,ryHlKepa,6oaaruae pa3Mepbi ynJorHeHnfi,  f ix cn.nnsufi  ug"bi H 3HaqlrrenbHbre yreqK' MacJraI r3  CepBoMoToDOB-

-  
B 'HexoroPbl . \  t 'H, [poarperarax Ha. \oAHT nprMeHeHr{e np}rBoA nonaroK HanpaB-'1f l Iou{ero annapaTa HH,IHBH;lyaJIbHblMH cepBoMoTopaMH 

' 
KoHcrpyxuHq r(pbrJ,tb-

Pxc"  IV . l2 .  Toponure



qaToro cepBoMoropa noKa3aHa Ha pHc. IV.13. porop cepBoMoropa z or, lHr uscraJIH. Me>r4y ero BepxHuu 2 w uuxHHpr,/0 Q.rraxqaMu pac[oJro)KeHbr Ha paBHbrxpaccroffHnrrx rpH [oABH]KHbrx KDbrra 6. MexAy HHMH pacno,,ro)KeHbi rptr HenoA-EH*.H'IX KPbINA J, NPAXPCN"'rC' iHUX BHHTAMH K OTNHTOMY H3 CTAJ,IH I{HJIHHAPY /.B aaaopax MexAy KpburbqM' H poropoM ycra'oBr'reHbr ynnorHeH'.f i  z. c ,{un67no-
narKH porop coerHHeH nocpe^rcrBoM rr,ra,rrraftcKofo KpecTa g w norryuyQ.ru g,
coflpf i)KeHHbIX nepneHAHKyrqpHo pacnoJ"IoxeHHbINrH BbrcrynaMtr w nasaMr.r.  3Tdycrpoficreo no3Bo"rrqer qanQe cN,reularbcff npH nporu6ax atnar*".-no"t; tor; ' ;

Jt z KpecT BbIno,THfltoT H3 npoq-
HbIX cTa"IbHbtx noKoBOK,
oHH LrcnbrrbrBarcr 6oatune
Hanpfi)KeHKfl Ha cMqTHe no
Kpoi!{Ka}I BbIcTVnoB LI na3oB.

HaxoAqr npLrMeHeHHe
riHAHBHAyarbHbre nopixHe-
Bbre cepBoMoTopbr. ycTaHoB-
,'IeHHbre Ha Kax(,{otl "ronarxe.
OlHoapeveHHocrb 4ericrenx
lr noBopoT .,-torrdToK Ha OAI.i-
Haroeuft |for'I B HHAHBT{-
Ayar'r bHbrx cep BoMoTop a x Io-
cTHfaeTcfl  npHMeHeHHeM
rHApaBxHqecrcori c.,teAsttioft
cHcreMbr" 3oaorsaxn aroft
CHCTeMbI, nOAaIOUIHe ItdCr'IO
noA AaB.:reHr.reM a pa6ovne
norocTH cepBoMoTopa H oT-
BO.{guIHe ero, B KpbrJ.IbqaTbIX
cep BOfvloTopa X ycTaHoBrT€Hbr
B orBepcrnn poropa 10, a s
floprrrHeBbrx - y Ka)KIO|O
cepBoMoropa. Onu" dynyun
flocneAoBaTeIbHO coenH HeH-

Pnc. IV. 13. Kpuarqaruri cepeoxmop
AByxoflopHo* aonarxx

HbrMH Apyr  c  lPyrou rq-
raMH' ct{HxpoHfio nepeMeulalorcff peryifiTopoM cKopocrn. Mac.ro K 3o.,-IorHnKarvr
noAaercff Kor-IblrcBblmr rpy6onpoBoAaMH HenocpeAcreeHno Hs MHV. }ra cscrelra
orJll{qa€Tcs 6o.,rluroft rcounaxrHocrbro s ua;roft vaccori. flpn nona AaHHH KaKoro-
yt6o npeAMera Me)KAy JIoflarKaMfr HHAHBHAtsr,rbgbr€ cepBoltoropb,{ ocraHaBr.rHBtrorcff.
flo ycrpaHeHI'IH npen-'TcrBufr, Hx 3oJrorH'Klr, HaxoAflrrl'ecq B oAHHaKoBoM rror,ro-
>KeEr{f i  co BceMH OCTa,/ ' IbHbIMH, npHBeAyr HX B COOTBeTCTBHe C IpytHMH,TOrI?TKaMH.
flpnao4 rpe6yer Bbrro./.rHegnq 6o,rtr.[ofo r{HcJra Aeraleft no nepBoilry Knaccy roq-
HOCTH' [O3TOMy, HeCMOTpfi Ha Ma,]yrc MaCCy, TpyAoeMKocrb r.r3foroBJreHhfl npt,I-
Bo.rla oKa3brBaercfi 6oanruoft .

OcHoeHrte pa3Mepb{ :IaflpaBrqlorqefo annapara HMeor 6o,rsruoe rexHHKo-3Ko-
HoMHqecKoe 3HaqeHHe. BaxsefiuruM H3 HHx flBJrqercff AHaMerp oKpylKHocrn pac-
troJIolKeHHfl JlonaroK D o. Vuensuenne 3Toro AuaMerpa Mo)Ker BH3Barb cBficaHne
JIo[aroK B l(aMepy pa6overo KoJIeca HfiH Hx npn6.nnxenne K ,TorrdcrffM, rrro BeAer
K noHH)KeHHfo K- n. A. H BOSHHKHOBeHHIo Ha BXOAe e pa6ovee KoJ'Ieco enxpeft, ua-
pyuanulnx cnoroftHyro pa6ory ryp6nxu. VeeaHceHne'Do Io HeKoropux sHaveHnrl
EeAST K noBbIuIeHHIO K. n. A., HO npH 3TOM yBenHqHBaercfl  Macca HarIpaBjIqrou{efo
annapara, craropa n cnnpaalHoli  KaMepbI [ponopu[oHdrbHo D;,.  OnpeAerreune
onrHMa'/IbHoro 3HaqeHHff Do \Jtn Hoprrlaneft gBrqercs HcK.i l toqrtTetbno saxHofi
334de€f i .^B crapux HopMajr f lx  npHHnio Do:  l , l6Dr  AJrs  n"nopo"  ao 250 l r  v r
Do:  l ,2DL -  npH 6o.nee BucoKHx Hanopax.  OAnarco HcnoJ ' Ib3oBaHHe 3THX DeKo-
t 0

veuAaqflfi B psAe cryqaeB npHBoAHno K noHHxenllro_K_. n. A. B nacrosulee BpeM,n p n H q r o  c o o r B e r c r B e H H o  D o : l , 2 D L  H  D o : - i , Z S D r .  
- " -  " - -

-.^{I."arp oKpyx(Hocrr{_pacnoJro)(e_H'ff nd.r-rb(€B peryn'pyroqero KoJrbrra B Hop-Ma'Irx npnHtr D" :0,9D1, a goo6lu,e oH MOXer H3Meurrbcs or 0,76'; '0$;:.Ero yuennureHue noseorgei yAnHHHTb pbrqarx E cepbrlr, rrro BeAer K yMeuburegnrorpe6yerworo ycwilHq H yBenurreHuro xoAa cepBoMoropa_ AuaaornrrHo BJrHrer H3Me_HeHHe yr'na p - MexAy HanpaBi'IexHey g"n cepbrr{ H KacareJrrsofi x oKpyx'ocr'na'lbueB B ToqKe uapHlipa' flpu 6o.nlueu sIraqeHHH yrna p yae.uuuNBaercs c'Jta,AeficrByrcqat BAon"'ceplrtl f", tt coorBercrBenHo MoldeHT Ha .rronarKe Mae1, Ko-Topble p€3Ko yMeHbuIalorc-'I no Mepe yBenHqeHHfl orKpbrflt.fl nonarKH, np' Ma-
a?y 

p cuaa P, H MoMeHT Mon nonycarorcs MeHbuxME no Be.[ErrrHe H MaJro H3Me-Htlorcs np' orKpbltuu' H ra ii 4pyraff cxeMbl lrcnoJlb3yrorcr B 3aBHcHMocrH or roro,KaKar H3 HHx 6o,rtuie coorBercrByer rpe6va"o",u n""eneHHlo ABli>gyqero *o*erira-

S 1V.4" OnpederteHu,e ycunun cep^ortromopa
HAnp aB,e nrculeeo annapam.a

B ocnoBe KHHeMarnqecxofi  cxeMbr npHBo,{a ;rof l i l roK HanpaB;f lrorqero anna_Dara " 're)KHr qerbrpexsgeHHeif i  Me.\aHH3M, npeAcraB,renHuf Ha pHc. IV.l4. B r iemnoBo'{Ko.{ flBrfi€rcfl peryJHpyrciqee Ko"rlbilo (pa.lHyca R.); npf".*r-tou"rM 3Be-

Prc. IV.l4. K onpeaerreHHro y.^1111 cepBoMompa fi norepb Ha rpeHne B ulap_HHpax Hanpa8Jlqrcqero annapara

Holr t  -  cepbra xrHHOrO / . ;  eeA0uur\r  3BeHoM - pbrqaf ,  nuerculur i  n, leqo l r ;1asoi t  _cTalrHoHapHbr€.{€T.r ' rH no oKpyx(HocrH pacnonoxeHH, ,xonaror(  pa,*Hyca Ro. 3rcrrMe.xaHH3rvr co3.raer Ha rronarki aaHxyulufi uoue; t;;;'-,,;;;;fi"ip"ooon."u*IIoN{eHr conpor'BneHHr M"np. O6r{ee ytr;;;;;;; MoMeHroB, }AoBv1€rBopsrcrqeeyc.:roBHqM pa6orur annapaia, 6yle,

(rv.4)
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B eroM ypaBHeHHH, KaK H3BecrHo H3 Kypca ruAporyp6nu [3g ],
iIeHHq fl Brfi ercq c ynrttoft cJreAyrotrrHx r{oMeHToB I f HAp a Bnr.iqec Ko f o
H3MeHrrotqefocfi B npoqecce oTKpbrT^^, 

: 
MOMeHTa TpeHHfi

E

M;o: I I (R,d,/z),
. . !

B KoropoM BenHqHr{? peaxqurl onop R, sanncar or BeJHqHHbr rHApaBnHqecKHx
cHr'I Prru : qp (ao), Hsi[eHqroulHxcr B [poqecce orKpbrruq; f - xoe$Ququent
TpeHHff noKofl,  TaK,KaK yqHTblBaercf l  MoMeHT TporaHurr; dt - Ar{aMerpbr onop;
A - ,ruciro onop Ha uanQax J'ronarKH.

TaxHu o6pasou, Bce tIJIeHbI Bblpax(enua (1V.4) anrrrrcrca nepeMeHHbrMH, 3a-
BHCHMbIMH OT Ao.

Ins roro q'ro6ot ,TonarKa noBopaqnBaracb, MrcrronlKHo 6srrt 6o,rture Mcnpt,
a Bbrpaxeuae ( iV.4) npu . ln5oivt orKpbrrnu Ao,'rxHo HMerb BHI

iY[ r" t :  P r lo: K*" ( -  "W.uo -: lVrp), (1V.6)

r- le .(aar :  l '2 - xoaQQnulrenr, npH Koropo\r o6ecne,{Heaercr JBH;^r{eHrie; oH
TaKxe yqHTblBaer HeroqHocrH B onDeAeneHHH M"nt, H M1p, efo gnaqeHne npHHffTo
opHeHTHpOBOqHO. 

n
O6rqaq cana cepBoMoropoB D - \ '  D t,ts..p :  

T ". .0 
i  ( l ' re n - qHc,:Io cepBoMoropoB),

Heo6xoAt'tM3fl ArTfl co3AaHHfl rpe6veuux ABHxyu{HX MoN{eHToB Ha ,ronarKax, N{o>rer
6uro o[p€.{€;T€Ha H3 cxeMbr Aeficrayrcr{HX cHr'r Ha pHc. IV.l4 B nperno,ToiKeHgu,
t {To Bce MoN{eHTbI  orHHaKoBbr  H B nepBoM npH6.r ruxeHHH TpeHHe B r lapHHpax npH-
BOAA OTCYTCTBYET.

cH,Ta, npH.[ox{eHHafl Hopi\{aJbHo K ocH pbrqara Ha efo n.; leqe /o, oupereJqercg
!t3 BbrpaiKeHHfl A,trr IBrr lK.vu{eno uoN{eHTa (Iv.6)

MOMEHT CONDOTI,IB:
I t

t v t r H A :  e u . .  ( 4 0 ) ,

( r  v .5)

(rv.7)

( iv.8)

Pr :  Mr .u1 , ' l p :  K^ r ( - - -  f u I r r o  t -  Mr r ) i l o .

Csaa, 4eftcraypqafl  B cepbre,

P . :  P* is in  I  :  M  ̂ j ( /o  s in  1) ,

r,q,e J 
- yroir Mexqly HarrpaBneHHrMH ocer? puvara H cepbrn.

cuta, KacareJrbHo npHnoxeHHafi B ruapHnpe cepbra-perynr{pytou{ee KoJrbrro,
P n:  P.  cos F :  M  ̂ "cos p / ( lo  s in  1) ,  (  IV.g)

rAe p-yro.rr  Me)Kry
Cnna cepBoMoropoB

Orcro,qa, Bb{pa}Kafl pn

ocbro cepbrH
onpeAenrreTct
H3 ( IV.9)  H

w xacareaoHor? K oKpylKHocrn R..
Ig ypaeHeHH,fl  MOMeHTOB P""pRy* : zsPnR""
Ma^t  na (1V.6) ,  nor ryqHM

D  - ,  Kt  cep  -  'o r \q8
(n  Mna*Mrp)

/pRr* sin 1

R" cos p _ u (! M,-r, * Mrol ,z -
:  

- -  
4Ks r5 - -  r r i s i ,  ( tV .  l 0 )

I P

F r a  l t  R .  , . ^ ^ r a . . - - .rAL 'I.- 
lR-;- 

- roe@HqHelrr nepeAaqH 3BeHbeB MexaHH3Ma; Ei :
: coS B/ sin '\t'- KHuenrarnqecrufi Ko3@HqHeHT, 3aBncrrqlrft or pacnonolKegnfi
gBeHbeB.

Anaansrpyrr BbrpalKeHre (lV.l0), r,roxHo cAeJrarb cneAyrorrltr? sbreoA: norpe6-
fiyrc cHny cepBoMoropoB Mo)KHo yMeHbuHTb, yBeJtHqHB InHHy pbrqa ta lp, yMeHb-
IrIHB orHoueHHe R./Rv* H 3HaqeHHn $,. flocneAHee Aocruraercc B 3aKpbrroM no-
4oxer{xH HanpaBJIf l tot l lero annapara npn 6oarrunx 3HaqeHasx yraoa p H yrJlax
y =, 90".

106

Asuxyolafi uonaesr, rorop'fi co3.qaer c'nacepBo'rorop_oB Ha JronarKe, onpe-{€,lrlor e 'nrc6ov norloxenHH MexaHH3Ma H3 BbrpaxeHn" ilv.riji yiur"rnan pop-MyJry ( IV.6),

M p  r :
P."p/pRy* sin T

zeRs cos p

Mo}resr TpeHHs B ruapHxpax MexaHHsMa B CXeMax npHBoAa, noKa3auHbrx HapHc' IV'9, o6ecnequearcuinx btcyrcrBne r{Jr}r Marhre 3HaqeHqr peaxqur? onop Ro'
f;,r,!:,y;_:9:I1_"n"." M,p x 0,0JMa" to*o"o-lZrj; rM o6usno npene6peranr.
:jt, J.nTupla 

rpeHxn 
_"lguot 6b.nrruyro ponb 

'a 
npxnoae c oAaHM cepBoMoro-

PvrYr' rAtr r(on : r."p, KoHHqecKnx anflapaTax, fAg BeJIHI(a BepTHKailbHaflcocraBr"rrrcuraq cHi,'rbr, Aeficrnyroqer? Ha onope. B srnx npHBoAaX cHnH TpeHH'HaIO yqHTbrBaTb.

l . { . '19 OI Ip€I€r ' l€HHf l  CHr ' Ib I  CeDBOMOTODOR .  \ /qqTnrJ r ,41Ton!  4^ !n^!
pax MexaHH3Ma ro.no.t"ryu"." .i."oh- 

"; ;;;.-"ivll." B'i;i:T;;.*'J";;B Cepb re

( l v . l l )

1 t  V . l 2 )
-  CH, ' Ia,  [pH; ' IO)K€H-

(rv. r8)
lq7

P L : P p , s t n y - J p " ,

r :e  AP.  -_  norepH Ha rpeHHe B r .uapHHpe pbrqar_cept ra ;  po
Haf l  K pbrqafv .

Cu;a Ha pert;rHp|rcu{eM KoJbue c vqero}r ( rv .12)
P l, : z"Pl; : :  zoPlcos p - l  APn :  Po cos p s in y + 2^p. cos p, ( rv .  l3 )

rAe AP- : AP. cos p - norepH e uapHnpe cepbra_pery,.r.npyrcuee Ko.tbuo,Onpe^Ie,- leHHbie C ) ' I{eTO}r HanpaB,leHHq CH,,IH' p_.
- 3lecs norepH rpeH,n a o6onx rrt ; ; ; ; ;  1ipu""r '  o.u,HHaKoBb**r, paBHbrMr{AP., raK KaK orHHaKoBbr cH,Tbr p- 

- i ; ; ; ;"  ^[uooro, 
H pa3Mepbr. Asa,rorHqHonorepH B uapHHpa. \  r r rH i l ro)KHo npHHqrb o, rHHaKoBbrMH, paeHi luu 2L,py* .no-

l3; 
B onope Ko' lbua APo,.,  saeHcflr or pacnonoxeH'n onopbr H KoHcrpyrqnu arpe-

YpasHeHHe MoN{eHToB B pery,rupyroqev Kor.rb(e c yr{erorlr cH,rr rpeHHq B uap-HHpax npHBoAa tuo)KHo 3anHcaTb B BHne

Pi"pRv* : zoP'rRo* AponRon f ZApy*Ryr, ( rv  l1 )
rAe Ron - paAlry_c_ onopbr; Pi.p - cHna cepBoMoropa, He yrrHTbrBaroulafl 1ioTepqB CaMOM CepBoMoTOpe.

E,C,'rH yqecTb 3TH noTeprr, To

P l "p :  Pkp -  aP i . p .  ( lV . lS )
Bupas i rn  P i . ,  we l lv  l4 ) ,  aaueHHs pn us ( lv .  l3 ) ,  Bbrpa3HB p,  us (1v.6)  H noA-craBHB nx a ( lV. l5) ,  a  raK)Ke,ra l "  t ,  s ' r ( r ,  n 'oryun* ,  Bbrpax(eHHe cH. , , rbr  cepBo-.\lOTOpa c yqeTorvr Bce.\ nOTepb .

Pi"p: Ka'zo(.* ivl""o* Mrp)EtK/le + 2LP.R"cos 0/Ryr *,aponRon/Rv, - l-

+  2 \pyxt  Ap l "p  -  pcep 
*  Ap."o ,  

1 i  r r  
( lV .16)

rqe P..p
rpe6xaa
r(oTopas

- cH,'Ia' onpe.qerrfleuafl no Qopr'ry,re (lv.tQ); a.poqe,-- cyMMapHafi no_cHna, ueo6.rorrrvafl Alrfr npeoaoaenas Bcex nmtpr:# TpeFHe s MexaHrgtre,
MOXET 6UTI  IP€, {CTSBIEHA B OTHOCHTEJbHO] IT  BbIPAXCHHH XOA@HIIHCHTOM

i .p :  (2. lp"Rccos piRyx * Ap*Ro n/Ry*+ 2aRy* _*_ ap..p) lp, ,p.  ( lV. l7)
i ,p  B ( lV. l6) ,  ro ,1 | {Hr \ , {

P'cep : P..p ( l  * (ro) :  ,(ooeo( * M,,^ ;  tV",p) €, Ki. i l ,  -F 5ro ).

Bsels



'--_trgT.prl 
Ha rpen'e B IIIapHI{pax cepbr' onpeAeJ'rfirorcq H3 ypaBHeHHff

TOB, COCTABJICHHOTO .B qPCAIOJIOXCHHI,I,  TITO MOMEHT TPCHH,, EOSHI,IXATqHII
r lupe, ypaBHoBeulHBaercf l  Ha pbFrare AononHHTeasHoft cu,roft Apo:

A P rl, : APo/*/sin y : fP dJ2,

rae f :  &.15 - cpeAnee 3HaqeHHe xosQ$nuueHra rpeuuq noKofi;  d.r- AHaMerp
nav,'Ibr{a uapHr{pa.

orcroAa c yrleroM (1V.7) onpeAenffercfl cll'rd, noreprrnnafl B uapHHpe Ha rpeuae,
AP": fPpdJ\lp)" (IV.lg)

floreprl Ha rpenue B onope onpeAenffror KaK cnny rpennq, Bbr3BagHyro cH-
naMH, Aeftcreyroqr.rMa B orrope,

APon : f  (p, on* pi"),  (1V.20)
ni -Ae .,-on - I ioi iepe.{Ha)i cHJIa, .r tencrayrculaff Ha onopy (clr.  S IV.l j ) ;  pin _ oce-

Bar cH,Ta, .{erlcreytott las Ha onopy.
B o6uteNr er.iAe

Pon: , 'Uonpi 'Ron - -  Gp" ,  r  zaP"s in  { .

._-. ?. rtg BbrpalKeHHH Monp - onpoKx,Ibreatoulnf i  MoMeHT, onpeAenfiercrr no
(iV'3h Gpu. - cHr'Ia Beca peryJ"rHpyloulero KoJTbira; zoP" sin rp -- oceaan c6r'r4
or AeI{crBHfl ceper B KoHHqecKHX annapaTax; V - yroJ HaKr'roHa cepbfH K Hop-
ua;rulloft nr'IocKocrH-

l lorepn B uapHHpax rf i f t{  onpeAenfirorcr H3 ypaBHeHHs MoilreHToB B 3THx
luapHHpa.\

MOMCH.

B rrrap-

rAe 4.. "" 
-

flmepr.r

APy* : f  P rrpdn..rr (2/. ,r ; ,

,ruaMerp f ldutb(€B TflrK; lr ,  -  {rHH3 Tfir}{.
HaT?eHHe BHyTpH fopr j3oHTanbHo pacno, ro)KeHHoro

AP".p : i  [C"" * np (zynbynd^, -*- z*ob*od..o)].

( rv*z1)

cepBoMoropa

(tv22)

\.1 "

3qect Go, - cHJTrr B€ea ABH)KyuIHXCfl qaCrefi cepBoMoropoB; pyn : p - AaBJrc-
HHe, co3Aasgoe .ynnorHegHeM H nopugeBbrMn KoJrbuaMH, npHMepHo paBnoe AaB-
JrefiEro B c€pBoMoropax; brn - ruHpHHa MaHXer ynnornenni4i d_, - AHaMerp
IUToKa CepBOMOTOpa; zrt H Z*u - CoOTBeTcTBeHHo {HC;TO ynlOrHeiuft H qncnb
rropuHeBblx Koneq-_Bo Bcex-_cepBoMoropax; b*,, - TIIHpHHa nopuneBbrx KoJ'Ieu.

BupaxeHux (tV. l9)- ( |V.22) Aarcr Bo3MoxHocrb onpeAenurb qncj,reHHbre
3Har{eHEfi trmepb no @ptr.ty.,raM (lV.l6) Nnu ( lV.l8) u nafiru cHrbr cepBoMoropoB
c yrrsToM Bcex noTepb.

n**onpqeneHHfi cHJ' lbI cepBoMoropa no ( lV.l0) HyiKHo 3Harb 3HaqeHHfl Mo-
MeHTa COIIpOTHBIeHHfi M"np nO (Iv.4) Ar'rfl 3SAsHHb{X nO.rrOxeHnfi MexaHH3Ma:
96*lo npl jr{ejrn. orKpbrrnffx or cto:0 4o ao : 4oos. Aaq sroro crporrr rpa-
Ql* (pn9, IV.l5, a), wa KoropoM B KoopAnHa"rax M - ao HaHocHr uo*enru M)ro,
Mrp H ff"*- I-lpr 3ToM rHApaBnl{qecknft MoMeHT crrHTaercfi noJIo)KnreJ'IbHbrM,
KorAa oH HanpaBneH Ha 3aKpHTHe ilonarKH, H orpHuarerbHbrM npn o6parHoM
HanpaBneHHH.

B npe.naapxTenbgbrx npn6.nrxengblx pacqerax rHApaBnHqecKHe cnJrbr tr Mo-
lreHT pacqerEb{M nyTeM oflpeAenflror roJIbKo Anrr 3aKpblToro rloJro]KeHnff:

D  - A  t r  - ^ - E f  t l  I  t \ t L .  / r t r o o \r  r r A 0 - P c u q t  n p - y g r r m a x \ r  |  5 ) t - u o t  \ L v . z o l

M,,no -- Pr"oE : pgH *r*(l + €) bo\oLr, (tv.24)
rAe H^u* - Hapr6oasurttti ctarHqecxnti Hanop orHocHTeJIbHo cpelserl Jrrlttull
HanpaBirr lpqeno annapara; Fn"p : b0L - nJIOrqaAb nepa, noABepratou{aflcrI rH^[-
r08

paBJHqecKoMy AaBxegfiro; b0 - Bbrcora HanpaBrf lrorlr tero annapara; L _ rxnpHHa
npoQu"na, noABeplKeHHas AaBr'reH6ro; 

" 
:  L, - Ll2 - ar.UeHTpHcHTer, pannurl

nneqy MoMeHTa HJ'II-I paccrofiHHlo Me)KAy roqxoft.- npnnolKeHnfi cHIbI Prupo r{ ocblo
fioBopora JronarKu; 1 : elL _ orHocure,rnsuri 3KcrleHTpr{cr{Ter (excueHrpncn_
Ter cqnraercfi noJroxtrreJlbHblM npll noJro)KHTeJIbHOM UOn{enre).

B orxpuroM. noJIo)KeH{I't JlonaroK 3HaqeHfin rnApaB.rr'r{ecKux cHJIbr r{ MoMeHTa
9lPe.te. ' lnrcrcq (a r ibroroHax) no QopMy,. 'raM, H3BecrHbrM H3 Kypca ru4poryp6nH
[39 ,  4g  ] : + M  I

Prur,: l000ce (Qi)* Diff,""*; T T 
.;\i

(iV.25) *f i \a'rt' ii':, M,o6 npu 7o=o,or
Mrux:  1000C- (Qi) 'D?f f* , * ,  l l "  [ - \  i

(1V.26) lr | 
--_ 

61St_ fnd+Mro' u :

r,re' 3HaqeHHq to'h c-: onp.- | | ztR. { )y^,,d
.lernrorcr H3 3Kcnep'.\treHrarb- | t- /.7 "o \21,/Mrr,
i ibr . \ . \apaKrep'crrK, no.T'qeH- |  l r ,  f_7,0
H b I X  N D  I {  \ ' O ] P : I K H K I  1 '  I I I \ N L I T '. _ f . -  . , - _ ^ _ -  l r L r r u l l q c,rat-,.{$cu.r Js
HIIfl.{ npHHflroro B npoeKre . , 

cr(i,\Y,// ;:, ' ,4\\\l i"
t t t n a  r r , ' n 6  t t u t t  ( n , , n  t \ , '  I  i  < \ -  . \  t  W / t /  

- ' t r t  
\ \  " "

Xl"' :i?.6_i::i (prrc. IV t5, 6); :: ' i ^W/ 
Ln 

\'- Mry6 npurT^=','s
Qi -_ npHeeleHnlrui puc*o4, 

-1 
i c

Hoii . ,rapaxrepHcrHKlr nprr rraH- _:*I {  
/

rr^ _ r IT-J -1" /Y/d6 ,Hbix 3HaqeHHrx ao. I- lo,IcqHraH- _.1 i i
Hbre no ( lV 25)  P,ust  no (1V.26)  F j  . f
3Haqe.Hl t t  M* naruocf lT Ha rpa-
t l n r c  ( p H c .  I V . l 5 ,  a ) .

Cyruecr_eyrcr r{ero-Ibr orpe- o) 
f,FAereHlt f  Prro l I  tVIrnr ,  AJf i

oTKp brTbtx rlor'IOIKQH Hfi ;rOnarox
pacqeTHbnl t  nyTeM, OCHOBaHHbTe
Ha onpeAejreHHH cxopocref i  u 9o

, ISBi l€Hl t f i  npn o6reraHHH npo-
Qr, tn npH 3a, t ,aHHoNt pexHMe
H 3a.{aHHbIx , ' IHHHtx rora.  OHu
3anporpaMMHpoBaHbr  Ha  OBM,  o

o6at'{Ho npHMeHqlorcfl npH PHc. IV. rs- Moxenrxue .\apaKrep'crxK' HanpaB,lf,,o.qero[poeKTi lpoBaHHH npoToqHor.o anrapara
rpaKra ryp6aHu n rpe6yror
noc,relypuleft 3r(cnepKM€HTa;1bHoft npoBepKH.

Mouesr rp9H11 fu[,p onpeAenflrcr H3 pacqerHbrx .4aHHbrx. f,rff rpexonopnori
H AByxonopHoft r ' ronaroK oH B coorBercrBun c Bbrpa)KeHneM (tv.6) " 

6yaer: '
M,or :  f  (Reder  Rud"  *  R&c*  Gndon) l2 ;

M,o, :  i  (Redn * R&a * Gndon)|2,

(rv.27)
(rv.28)

rAe I ar 0,15 - xoaSQHrIHeHT TpeHHfi, sasHcnqufi or MarepaaJla BTyJroK, BuAaH KaqecrBa cMa3KH, npnnsr c Her(oropbrf i  oKpyrnenneM; Re, Re, Rc _ peaKqHH
onop; da, dq,. dc - i!qer-{ATnE-' ^.cp; Gn - |una Beca ,ronatxl- (a' xorrnvecKHx
anniparix "c; : c";;;?:".oirur,."*o*u" Beca Ha onope ronarxu) , do,t ::  (d"o a d.,)12 - cpeAHnri 4Har*erp onopHori noBepxHocrn noA pbrqaroM Jro-
N A T K H .

- 
PeaxuuH onop onperennrcT npH pacqere .;ronarKn Ha npoqnocrb" Tpya,xocru3aKJ'Iloqaercfi B ToM" t{To npH 3ToM Ao.[]KHa 6Hrt Hgsecrua cnra Pe Ha pblqarer
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Koropan HaxoAHrcr r . r3 (1v.7) npf Mpr,  onpeAeneHHorvr H3 ( lv. l l )  npu 3aAaH-flbrx P."p, a cneAoBarer-rbHo,'u'M,o, i"oiopuri 3aBHcHr or p'0. p;;;; i"ri i l ."_
Aarly MolKHo nyreil{ nocJIeAoBareJIbHbIx npu6'rHxennfi. B nepsou npu6.rruxerrur.r
MoxHo npHHnrb -U,p:  0 j  onpeAer ' Inrb aa ( lv. l0)  P.rr , r , l  us ( lV.r t i  nar i rnMnse) n ns (lv-7) Pp6. l lo.qcr'asHs gru sean.qHHui 

" 
(i l t l izl (tV.zg),'{tv.ao;

npr{ rpexonopuoft J, 'ronarKe n (lV.ga), (lv.95) u,ru (lV.l00i, 
'rrV.rcii l  

I nonAayxonopHofi JlonarKe, onpeAennTb peaKrrnr{_ H 3areM nonyqHTb 3HaqeHHe fui;;no ( |V.27) unn ( IY.28).  BHoer onpeAeJ,rHrb pcep ,rr ,  M^rr ' r , ' r ,  pr , r , - l - ro"uropon
npn6nHxeHua H TaK Aanee. Tperie^ N,,'tH rrerBeproe npu6rruxeHue Aaer ,rlocra-roqHyro roqHocrb. t ipra cqere Ha 3BM runa oHaHpHu reroA npH6rr.r*.*t n*3aHnMaer MHOrO BpeMeHH H Aaer Bo3MOXHOCTb nonyqHTb roqHoe peueHHe.

fipa nleaaapr.rre,'rbHbrx pacr{erax fipnHHMaror R,r_: O,Sp*";^ RJ^1lti.Af.ro,.  Rc: O,4Prra. .  B ]pexonopnof i  nonur^ 'e H Re :  i i5p"* ' - -"  Rp :0.6p-. ._ _
B rByxonopHo_H' l lol.ta.tB 3rH 3HaqeHHn a (iv.zl1 ,i i  ( lv.2gi, o"p;.; lm
Mrv Pr",  H Pp. 3ro 3HaqeHHe po voxuo TaKxe npHHqrb nDH neoBou non6"ns-
)KeHHH H no,Tyr{HTb peaKuHlt i l I rr ,  p..p, po t. l  H T. x.

f loc,re onperereHHfl tVrn" I I  iv l ,o 
-oxoHiarerono 

onp€.{e.,-rr}or no ( lV.l0) r4nw( lV '  18)  cr l rb i  ceonorroropo6.  u  nJ r lV l l )  -  coorsercrB] ' Iou- r r re  16r  . rBHrKl - r {He
MoMeHTbl  B I I lecrH pacr{erHbtx  roqKax. . {a ; ree t to  H.x  3naqeHgf l ] {  HaHocrr  Ha fpa-
Quxe (pHc.  IV. l5 ,  a)  xpHsue iVIpr  no o6e cropoHbr  or  ocn ao (Hyrreaoro . "uua-
HHfr l toiweHroe), TaK KaK cepsoltoropst o6;a,1anr peBepcHBHocrbro Aer?cregs.f lo arntr KpHBbrNr MolKHo cy,[HTb o .focraroqnocrH H;tH lrg6stroqHsrx 3anacax
cHJbI cepBoMoropoB H ue.necoo6pa3Hocrtt  npHMeHeHHq npnHflrof i  xHseuarnqecxoft
c.xeMbt MexaHH3r{a npHBOAa r ' IOnaToK.

l lp" npaBH":IbHo;ri  su6ope y:cr{ i tuft  n cxer{br MexaHH3Nra r(pHBan Mrno.4or-r}KH?
HaxoruTbcq B KpHTHqecKHX TroqKax eoo,  cz t ,  c to  or  Kpr . rBbrx  ,VI7ar  Hi ' -oAngaxo-
BbIX paccroqHllqx KaK Ha groPoHe ng.lolKHTeJbfibrx" Tafi  H orpHuar€ibHbrX Mo-
MeHToB. Beilt'{NFIa.3THX paemonrai B Macrura6e lrolreuroB roJ)r{Ha coorBercrBo-
aaro (o" 

_ 
M"" r.l(=,M,ro + M*;t. EJI .rofo qro6rr 1,.loui*r"opurb 3roMy yc-

J'IOBHTO, Hyx(Ho nprrMeHsTu rarofi  rp_rrBoA, y Kmoporo xapaKTep H3MeHeHHq ABU_x(ylqHx 
"o-Y:-"t|"_ !y, 

cosrilEltrsyer- pacnorroxesHp yxasaHnurx Bbrrrre KpHrH-rIecKHX roqeK. BnepBble Ha"LTfIqnHMocrb coorBercrBHfl KpHBbrx Maat H M"np
yKa3an B cBoHx pa6otax no ii@ilhEaatin ratrpaBJ'rflror.rlHx annaparoB 6] 
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fnapr"rrHqecrNfi MoMeHT npx ero orpHuare.TbHbr.{ 3HaqeHHrx crpeMHTcfl or-' l '  KpbITb ,IonaTKH. nDH nonox(ETenbHbt-\ -  3aKpbtTb, no-:Toi, iy npit  xoAe i ia oTKpbi_
THe oH cnoco6crByer ABHXyrqeMy MoMeHry [ i  npenflrcrByer eMy npn xoAe Ha
3aKpbITHe- Taxupt o6pasolr,  Ha rpaQlrxe ipuesre ,14."0 nepe*reruarorcr Ha 3Ha-qeHHe IfoMeHTa rpeHHfl B cropoHy noJo)KHTer-ibHbtX t\{oMeHTOB npH xoAe Ha orKpbi-
THe H B cropoHy oTPHIIsTOT'lbHblx Mol\{eHToB - npH xoAe Ha 3al(pbrrne. f lpH arou
ToqK-H cLs '  c to  H c3s,  cao Ha nepeceqeHHH c ocbro a0 He coBnaAarcT c  c  t  H cs.

Xapaxrep xpHeof i  lV"np B ocHoBHoM 3aBHcHT or  pacno,ToxeHHf i  H H3MeHe-
HHt KpHBofi rHApae.r ' IHQeGKHX MoMeHToB Mrro, d I Ior ' Io)K€HHe roqKH c00 no.:IHocrblo
3aBHcHT or 3HaqeHHr H 3HaKa 3KcueHTpHcHTera, xoroprif i  e 6or.rb'ulHHcrBe Ha_
npaBnfl lolqHx annaparoB npHHHMarcT orpHqarei ' IbHbrM. B erou cJ'Iyqae, KaK 3To
BHAHo rI3 pHc. IV.15, npH N{aJ'tbIx 1o (vexay roqKaMH c0 H cr) noiox .tp.""ra"
orKpblTb ,TonarKH, qro npH norepe AaBreHHfi B CepBoMoropax npeAoxpaHreT
Hx or caMo3aKpblTHfi w, K3K ci€ACTBHe, Bo3HHKHoBeHHfl nptMoro fHApaB,lHqe-
cKoro y4apa-

-^_l_-al"pblx 
KoHcrPyxrtugx annaparoB, crpeldscb npe,iorBparHrb caivio3aKpbiTrie

; ' IO[aTOK,  npHHHMaJH HaqaJIbHor t? . :xCUeHTpHCHTeT r lo  :  0 ,05- :0 ,1 , , ITO npHBOAHJIO
x 6ol lurHM 3Har{eHHfltu Mrro H tVIs.r B Tor{Ke ,0. 'bl"a*o H npu Ma.lbtx 3KcueH-
Tpncnrerax caMo3aKpbrrns He nponcxoaur  (pNc.  IV. l5) .  rax  KaK . ronarKH yAep_

,xHBaloTcfl  
MoN{eHTol\t  rpeHHR; 3To norrBep>KJaercq onHToM. B noc,teAHHX-KoH-

r  t 0

cTpyKqHqx: 41fi roro-qro6il yMeHb[IHTb Mrut, w Mast,, 'r l0 npr{HHMaror B npeAe-
i 'rdx or -0,03 ^to +0,03 (o6uuHo lo : -0,02-.:-0,03), a Kp11Byro M.np picno-
.r'I8f8Io-T cHIuMerp,HqHo orHocHTer'IbHo ocH ao, T. e. TaK, qto6rt *Mcnpmax :
:  -M"np^u,. KpyrHaHa rpueorl M.np 3aBHcHT OT KpyrH3Hbr rpunorl '  iv lrno,
oIpeAensrcIllefics rH.tpoAHHaMHqecK]tMH KaqecrBaMrl npoQH"rrx, a ee pacnoJro-
iKeHHe oTHocHTe.[bHo ocH Qo - oT 3KcI{eHTpHcHTeTa. lipH ero H3MeHeHHvr ireBafr.
BerBb xpunoft Mrno .[epelvteulaercq BAoJrIb ocr{ MoMeHToB (urpraxoeaa g lxrpt{x-
nyHKTHpHaq xpuaare). Tax KaK BcerA? )K€Jr4Ter'rbHo HMerb cHMMerpHqHo pacno-
JIOXeHHbIe OTHOCHT€;IbHO OCH 4s, MeHee H3OfHyTbIe KpHBbte Mcnt, OntUUanlHUft
npoQHJ'Ib H sKcueHTpncnTer .(oJr)KHbr nar6uparnca raKr.rMH, Koropbre yAoBnerBo-
pflroT 3ToMy ycJroBnro.

f lpx onpeAeieHl{r l  ycnnufr cepBoMoropoB (npn ao : 0) KpoMe rgApaB,rrqe-
cKoFo MoMeHTa, _o[p€{e; ' I€HHofo no (Iv.24), H MoMeHTa rpenHfi,  OnpeAe,'reHHoro
n n  l I \ /  9 7 \  u  q r r  / T \ /  r ) Q \  r t o ^ r n  \ i r r r r r r  l , r  -  / r l  I  -  n  I  < \  , t , {. . "  \ ^  ,  a s v r v  J a ( r l D r u q r v r  r v l v t y l v n r  J d l l l l a  ! . v l 3 a T  _  

\ v r a : u r  t o )  l v l 1 e 0 "

OAnaxo npH yqere noBbi i r reHlr f i  AaBxeHHfl  e Qoplry,re ( fV.2+; ,  Koropoe Hueer
rrecro To" ' rbKo B l ro\reFiT no" ' rHofo 3aKpbrTlr f l  t r  , ( "o n (1v.4)  .vror , reHT 3aTf l ra yqH-
TbrBarb ge H) ' l * iHo.  f loc.re 3ar\ ' .xaHLrf l  r r { . lpaB"tr rqecr\oro -v- lapa rr  noHir}KeHt i f l  r r iJ ' -
n 4  D  l r l  r y d ^ T - ' n  a n  1 4 n  l d r r  t r  d  - - ^ < -  - - ^ - - - - -  . : l

Pcl I r . i i l L {cL i \u r  v  jdu" ic i l  i i , . i  - {u  u  i  a  i . i . t t iecKUi -o  i io f l3HTCfr  i , i3ob iTor {Hb iH .1BH jK} ' l i l l iH

Nrol reHr  H cepBorroropbr  npH ycn. tHH,  onpelereHHo\ , r  no ( lV. l0)  H; r r r  ( lV . l8) ,
3ar f iH,vr  ocraHoB"teHHtr i i  danpasnntounl i  anrapar .

C qelsro 3aI{HTbr or pa3roHa nHor',(a t tpHMeHfiror HanpaBJlffrourne annaparbr,
B Koropblx JIonarKH 3aKpbrBarorcr rHlpaBJIHqecKHl\{ \ror{eHToM r.rs ,'rrc6oro noJlo-
xeHrIq (cartrosaxpbtBatolrtnecr annaparu). Irq 3rofo Heo6xoAulvto npHHHMarb
rocraroqHo 6o;tsruorl no"roxrlre,ruHlrf i  3KcrreHTpHcltrer, c,reHr-aroulnr? .xapaKTepH-
crHKV B cropoH\ +)1. l i  npoQrr.r l t ,  o6"ta. larcuIHe Bo3rroiKHo Ma,tbrM H3t\{eHeHHeM rVl.ro
or  roqKl - l  c0 ,Lo cr .  Ho H npH 3tor r r  . l4 ru  I  3HaqHTeJbHo yBerHqaBaorcf l  1no cpaeue-
Hl{to c . l , ' l rn r o6stqHoro annapara), qro rpe6yer yBer}rr leHHff P..o, a c,Te.roBareJbHo,
pa3llepoB H \{accbI cepBo\roropoB, pa3r{epoB u }raccbi \ .racJoHanopHofr ycraHoBKr.r
N .tera,ref i  npHBo.ra. ,4,,rn npe.rorBpau{eHrrf l  6ucrporo 3aKpbrruq JronaroK H Bo3-
HHKatotr lero npH 3To.\{ rhApsBrKeecKoro yAapa Heo6xo.{ l .rvo npeAycMaTpHBarb
B CepBOMOTOpaI B KOHUe XOAa Ha 3aKpbrTHe ApocceJrHpoBaHr{e Mac,, 'ra
(cr r .  pHc.  IV. l l ) .  f lpnveHeHHe 3rHX annaparoB qBrr rerc f l  BecbMa npo6aerraruqHbiM.

[enxyunrl ]{o\{eHT Ha ronarKe 6yeer sau6oasururr,r npH M?r'rbrX E; :
:  gos B i  s in  y ,  T .  e .  npu MeHbuHx cos B,  Hnu 6o, rsruHx yr , rax 

-B 
n npn s in .7  ̂ ,

-  i ,  r .  e .  npH ?,  6rHsxH.r  90" .  l ipN yeeaHqeHnn HaqahuHsrx 3HaqeHHf i  p  6yrer
yBerHquBarbcs xo.{ S, a Mo*, 6yler y}reHbuarbcq B npoqecce orKpbrrHrr, npHqeM
TeM HHTeHcHBHee, qerr 6ortsute Haqa.i lbHuft yro,r B N vett MeHbIue orHocuTenbnble
pa3Mepbt ,pbrqara H cepbrH. Hoprnra,rHaoBaHHarr cxeMa HanpaB,' I f i roulero annapara
c yf-:roM B =r 65" rrpHHSA;'r€)KHT K cxeMaM c pe3Ko BbIpax(eHHbrN{ naAeHHeM MFar.
Cxevu c Ma,' Ibn\{H Hd{dr' IbHbrMH 3HaseHHflMH yura p HaurH rIrHpoKoe npHMeHeHHe
sa py6exorvr. B Hux lenxyiunft MoMeHT npn H3MeHeHHH ompurrl f i  H3MeHflercrr
M A I O .

,flrlauetp cepBoMoropa Mo)Ker 6urr au6pan nocJre oKoHqare.[bnoro onpe.{ene-
HHfl Hx cyMMapHori cnrlbt,  Koropar BbrpalKaercrr ypaBHeHHeM

Pcep : npmrct[zi"odf,,.p * z|p (dl"o _. dI-)114,

r.[e pnrn : 0,65p"os - MHHHMaJIbHoe aeficreyrcu€€ ,[sBr'IeHHe MacJIa. np{HilMae-
Moe 3a pacqerHoe; lcep H z'r"p - qHcJro oAHoBpeMeHHo 4eftcrnyrcu1nx cepBoMo-
TopoB coorBercrBeHHo 6ea uroxa H co urroKoM

4P.uo ,"  , !)
,  

-cp*ur r
-r--;_____.
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l lpu .npeABapHTeJ,rbHoM esr6ope AuaMerpa ..cepBoMoropoB c oAHocropoHHrrM
IuroKoM (d-, : 0,35d."p) noitb3yrorca Qopr"ry.rrofi

d*p-V@ (tv.3o)
- llonyvessufi pacqeroM 4xhrr.rerp oKpyrnrror Ao 6auxafiruero HopManH3oBaH-Horo AHaMerpa cepBoMoropoB, psA Koropbrx npaHrr or 300 Ao t0bO il ;;p;;KalrAbre 50 ur'r I52 J. 

'r

Tpe6yeuoe ycunHe B Kpbubqarbrx cepBo*oropax (cnr. p'c. IV.l3), rAe ABlr-xyuturi MoMeHr co3Aaercr cyvrrroft B3aHMHo ypaBHoBer.ueuHbrx cun i:;":;;fi;-nreTcq H3 ypaBHeHHs

M aa r :  P*pnf  *pnz*pn:  (o"  (+ Mrno* /Vrr) , ( rv .3 l  )
ft 

P:o,;.: 
f ^nF*onr: /-,oft."p_(dr"p - dpor)/2 - cnr'Ia, IlpH.rlox(eHHas K KpbrJty;

rnpa : trc"p (4cep - dpor)/l - nd'Io[laAb npoeK[HH Kpbl.;Ia Ha MepHAHaHHyto naoc-KocTij ;  ixpa - paAfiJc (ei iTpa AaBJeHHH ts MepHAHaHHoli npoexqHa r(pbtna; Z*p, -r{Hc.To Kpbr, lbeB; h."p - Bbrcora cepeouoropa; doo, - rHa}rerp poTopa cepBoNro-
Topa; Mrut - rrupaBiIHr{ecxHli  } tor{eHr, onpe.re, 'rrercf l  no ( iV. '241 

'u 
.r* i i roi,

f lo, ' tox(€HHH HanpaBJflror{ero annapara H no (IV.26) _ B orKpriror,r;  M,p _
MoMeHT TpeHHt, 3Aecb craTnr{ecKrr onpelexHu H Bbrpai6aeTc, Qopnryaori

Mw : f G;d\ * RMdt2* aPl.o,
rre Re u Ra - peaKuHH onop; aPi"p : p^nf-bvn (/ 'p,rf*p, * f t .upr.up) r*p, -
norepH Ha rpeHHe BHyrpH -cepBorvroropa; brn - ruupnua ,v'nrrorHeHuu; l .^,,  -
rJlHHa ropr{oBbrx yn,rorHeHufi Ha Kpbrr,re; rcep - paAHyc cepBoMoropa; p _j"*o_
MHHa.[bHOe AaB,leHHe ]tacJa.

YcnaHe cepBoMoropa paccqtrrbrBaror B onpeAeJeHuoil  nocxe,{oBare,:rbHocrH-
.,. . ta.OnpeAe,,rf l I 'or r l l lpaBrHqecKHe cHJbr H MoMeHTbr coorBercrBeHHo no (IV.23),
( lv -24)  B 3aKpbrro l r  r ro , ' ro lK€HHH H no ( lv .2s) ,  (1 t .26) - ; - 'J i *po, ro*  B nnr^paccerHblx roqKax, A'{f l  Koropbrx 13 nocrpoeHHff HsrpsBrffrou{ero arlnapara H3-
BecrHE[ orKpbrrHq Qo, B TOM qHCJre H Qo*o, _H yf{bi F n v. Hcnorrrsys 3TH AaH_HbIe. H yHHBepcanbHyto xapaKTepHcrHKy Ce H C^, crpoflT BcnoMorare.rnHult
rpaQnx, no406Hufi noKa3aHHoMy na pHc" IV.15, o. '  noi,re onp.aun."n" M.,,
v4 Prun Ha rpaQHxe M-ao, nogo6Hou npeecraBneHHoMy Ha pHc. IV.1s, ' ; ," .r ; ; ;+
KpHBHe 3THX MOMeHTOB.

2- onpeaer' I t lor peaKqHH onop no peKoMeHAoBaH'brlr BrJure opHeHTr.{poBorrHbri lr
3I{aqeHHflM, a 3areM MeroAoM noc"IeAoBareJlbHbrx npH6rHxeHafi e 3aKDbrroM no-
NO>KEHHH.

3--Ong-ege.rt lor no (|Y.27) H;rn (1V.28) MoMeHrbi rpeHHn B pacqerHbrx ror{-
Kax. l lo (IV.4), yrrHrbrBafl  npaBH.:ro 3HaKoB, onpeAenrior MoMeHThr conporHB.[€_
*nt, 

4r* H crpocr Hx KpHBbre B KoopAHHarax tV_ao.
+. Ja.(aBuHcb_ 3HaqeHHeM (oo, HaxoArr B 3aKpbrroM noJro)KeHHH no ( lV.l0)

cuny cepBouotopon p..0.
5- Onpeaerlt lor no 

'Qopvy,re 
( lV. l  l )  npfi .  norlqeHuoli  cn.r 're cepBoMoropa

3HaqeHHt ABH)KyIIIHX MoMeHToB Ha r'IoIIsTKdX Mo, H crporlT Hx KpHBbte B Koop-
AHHarax M-or, npoBepfls coorBercrBue xpnfrrx Mrr, H Mtrr H nonyqeHHbre
3HaceHHq (o" B KpHTHqecKHx roqKax. Ec,rn 3HaqeHufl-"&" 

"^ioo*u* 
c, t4,; tg ca

nonyqalorcg MeHbuIe npHHtrbtx, Heo6xoAHMo yBenHqHTb ero 3HaqeHHe B TogKe c1
HII'I KoppeKTHpoBarb I{pHBylo Mx"t, coorBercrBeHHo H3ilreHrff yro.n p n coxpai
Hsa ? or 90", qro Aocrnfaercf i  t t3MeHeHHeM yrna 3aKJTHHHBaHHfi d. iu* np"io-
ArITct nocrynarb H B c-[yqae, ecaN r(o" B 3THx roqKa.r qp€MepHo BeirHKu. f loc.tre
r(oppeKTHpoBKH pacqer no nyHKTaU l,  2, 3 w 4 noaropnrcr. o6uqHo raKyro Kop-
PEKTHPOBKY NPOH3BOAflT TOJIbKO NPH OTbICKAHHH HOBbIX OTITHM&; ' IbHbIX CXEM.

6.  l lpn lAoB, ' I€TBopHTe"rbHoM coBnaAeHH_H KpHBbrx H rror ' r leeHHoNr 3HaqegrrH p."o
onpeAensrc r  AHaMerp  cepBoMoropa  no  ( l v .2g )  nan  (1V .30 )  H  oKpy fxn ro r  e fo
l l ,

3Har{eHHe ro 6.nsxaftruero 3HaqeHHs, npHHqTO|O B HOpMaIH3oBaHHOM prAy (o6urvno
6o,rrutero).

7 '  trpn pacqere c yqeToM c'n 'peH'r B uapH'pax MexaHH3Ma nocJreonpeAeneHur P."o no 
"Qopnry.narvr 

(tV. iSj-1w.ZZ1 gnpere.,rspr rrorepH HaTpeHHe B COOTBerCrByroul[x y3Jrax, a 3areM no ( lv. lg) cHny cepBoMoro-poB P"up, no -(1V.29)'*- auauerp cepBoMoropa. b.cnn nocaeAsufi  oKa3brBaercf l
3HaqHTe"[bHo 6o.nnue npuHsroro H3 HopMaiasoeanHono pflAa, To npHHHMaior
cJerr,yrcrqufi pasuep.

Hcno.nrsyr crar'cr'qecK'e AaHHbre, Mox'o npeABap,TerbHo onpeAen'Tb AHa-Merp cepBoMoropa no Qopruyne
dr.p: \ t ' {Wm

rle p - HoMHHaJIbHoe AaBireHHe MHV; ,!".o - rrHcno nap cepBoMoropoB; 1\' -
C T 2 T u a T t l u a o v u f z  v ^ a . h . L " " ' , ^ , . -  ' ) - - ^ - ^ - - - .  -  i - r '  -  t  - r a ^ - ^  - -  

-  -. j . fvw,rnl r  Ko3(ppHi i i {er i r .  J i iaqei iFfr  ^ '  AaHbI e pa6orax [29,  52i .  opueu_rHpoBoqHo npH 3KcrreH]f lrclrere ro : 0,04-i0,05 oHn paeHrr 0,45 nas noBoporHo_,tonacrHhrx H 0,5--4,ra paAr{aJrbHo-oceBbrx ryp6nn, np}r 4o : 0,025 _ coor-BercrBeHHo 0,5 u  0 ,55.

s IV.S- Pac4em demanert npuaoda xa npo,tlocmb

PaccuorpeHHar B S ]-Y. l  u IY.2 KoHcrpyr(qufi  pbrr{ara c HaK,,ra,1Koli  n naas_r{eM noKa3ana Ha pxc.  IV. l6 .
Pacqer  puuara H H3K. ,13{K ' {  (puc.  IV. l6 ,  a)  Ha npoqHocrb npo,3Bor 'Tcq

pa3Ae! ' IbHo.  HanprxeHHf i  HsrH6a,  co3AaHHbre cH.qo l i  pbrqara B ceqeHHN. l_ . /
HaxJaIKH, onpeAeJfl lor Na Qopruy,:rr

ox: r : t l ["r1iV't: 6Pp (Io - I^o) tBr,, ' t(B? -]- 4u)ft"*1, ( rv .32)
u,e Pp_- ycHnHe pbrqara, orp€,t€;-rf iercf l  no @pr,ryne (1V.7); pasnepu lno, lr ,Br ,_4no,  f t " *  noKa3aubr  Ha pHcyHKe-

Hanpnxeuxx B ceqeHHH i-2 _onp€,r,€rrrorcs npn6.nux<enno raK )Ke, KaKB npoyluHHax [57l, Ha Qopr'ry,ru ,rlq&{'e B npeAno,'roxeHHH paBHoMepgo Facaps-re.[eHHoro,leficrayrcrqefo no BnyrpeHHeft noaipxHocrg AaB,-reHHfr pa..': pii,:jr_,
rre P,r - c4ra, ' lef icmyroruaa 

'exyrpH 
npoyurriHLr; dr,I  

"nvtf. i"nri  
AHaMerpnpoyruHHrri hr* - ToJnlHHa HaKJTaAKH H npoylrrHHbr." Oraoau'

Pu a2., + af;.
-  

"o:  
l - - /  

-  . . .T-
h**d'* die - di^ '

Pu : Po(Io - lnolllnu

onpe.{errercs KaK cuna pbrqafa,  npHBe.{eHHaf l -x uanee H3 ypaBHeHHfi  MoMeHToB
B HaKnaAKe (xax B pblqare f lepBoro poAa) c onopor i ' "  tou* i - .ootu. t . teyroruef t
ocH pa3pb{BHofo f ianbqa.

Hanprxeuua B ceqeHHH HaKJ' IaAKH J-3 onpeAeJts lorcs aHai , rornqHo ( IV.33)

fr  Pp (a2"' .  + ai)
"p3 - -T--T

/rn*dn (a;" - ai)

( pnc .  IV . l 6 ,  a )  Bo3HHKanr

D  - D t l t'  n q  I  P ' P / ' n u '

Cs.ra

(rv.33)

(1v.34)

( iv.35)

or ctrrbr, Aeficrnyrou{eri

(rv.36)
l l 3

HanpnxeHHa B pbrqare
Ha cpe3HoM na,/rbue,



HanprxeHnr usrn6a B ceqenr{r{ 4-4 pbrqara

oss,r : 6Pn* (lnq - dpl2)l(llpB1).

Hanpnxeuua Kpyqenus B ceqeHr,ru 4-4 sossr{Karor or roro. qro
npHjloxeHa Ha paccroqHnu (hn* * h)12 or ero nefirpa,,ruHor? ocH,
;-If IOTCff BhIpaX(eHHeM

r n : M *plV rp t : P no' (ltr* + hp)l (ZV *p 1),
fLe V*pq : q.Bzhtp - MoMeHT conporuBr'IeHns KpyqeHnro.

n l  L .

Pnc. IV.l6. K pacrery Ha npoq'ocrb pbrqara (a); cpesnoro ra.rrbua (6); pao-
puBxoro 6orna (a); urnoHKH puvara (e)

KoaQQnqneHT a 3aBHcHT or coorHoruegnr cropou B 
"lho:

f lpneeAenHhre HanpnxeHnq s ceqeHuu 4-4

o n p , { :  { d " t a [ { .
4 l  I

(rv.37)
cH,Ta Pno
H onpeAe.

( iv.38)

>-
I/ / ,

/;l

0 l
t t

- l

(tv.3e )

I"'rs o6ecfleqenHs qncroro cpe3a B na.jrbqe A€roror HaApe3 AgaMerpo M dr* wBHyrpeHHee orBepcrKe AHaMerpotvt do. ,llnnryep_Hge coorHorrleHHe AHaMerpoB o6si,iHonpHHHMaror  paBHbr l r  dnu :  2d. r .  H dn :0 .5d^^. .
AHaverp Ha.{p.e3a.onpe^le;rrroi,  xcxbls , .  pi ipyranqero Hanpfi}KeHH, cpe3a,o6uqso rcps - 500 Mna. or*ora nJou{arb H rHar!{erp ceqeHHff cpe3a coorBer-cTBeHHo Haxor lHT H3 BbrpaxeHnf i :

t r  -  -  I : 2  , . ! 2 r  t  ^I  c p :  -  , t  ( a c p r  -  t l 6 l t +  :  t s c D r  T c o r .

B xo'rueeblx ceqenstx 5-5 u 6-.6 Bo3HHKaror Hanpq)KeHHrr pacrffxe*Hrlno'4 AeficrBHeM BHyrpeHHI{x cTI,_ paBubrx no Beirurrr.rHe coorBercrBeggo po vr p"u"
onpeAenfleMhre dHdi]orHtrHo (lV.83) no ll.sr,re.

Marepna,r pbrqara - cranb zotci,:l"rqp"t or : 240:260 Mfia; Mare_pvail HaK.rraAKH - cra,Tb MCr3 c o" 220 lvlfla. pasuepu prdqara H HaK.rraAKHrrq Bcex runoDa3MepoB rop.Mann3oBaHHoro annapara AaHbr a pa6ore t5tf .CpesHofi nanetr 
"g:,,^iY^ig.rgi 

or..qnrbrBaror Ha pa3py,uarcuryrc cu,i.ry, npe_BocxoAflulyto Hau6onbuylo Bo3MoxHyro npu pa6ore typ'onriu cHJry,''npHJ,roxeHHylo
K nanbt{y. OrsoueHue MexAy 3THMH cHJtaMH onpeAeJrrercx xoseeHrIHeHToM cpe3a

(.p": Prp"lPno=, 1,6. (rv.40)

t  - t fqcp3 -  y 4P"rr1(-rrrr:c\ - dfi. ( rv . {  I  }
l lp i r  vxaaaHHoru Bbrue coorHo[eHHH

d"?, :  l  S l / { ; - r * ,
MarepHa;r  naJbua -  c raa l  45,  TepMHr{ecKu oSpa6oranHar  (eaxanxa c  or -nycxorvr) '  I ,rx no"'ryr leHHq rpe6ye.voro rqps naprrr io rrzrbrr€B H3roraB,THBaror B Ko-, lHqecrBe zo r  4 l r  ecrc  TepMHr{ecKl r  o6pa6ar i reator ,  noc, le  qeno rBa naxbi {a  pa3_pvl l la]or Ha npecce H onpeAe.:rf i ror rcp3j f lpu HecoorBercrBHH rpe6yevrrv i"r_qeHHqr'{ npoH3Bo-lf l r  noBropHylo rep}tob5pa6otx,v H"rH v}reHbularor AHaMerp HaA-peea d^or .
{H, rxH.rpHqecKyro K, rHHoByro unoHKy (pnc.  IV. l6 ,  a)  paccqnrbrBaror  Ha cpe3H Ha cMflTge' Tax KaK nr'IocKocrn K,'rHHbeB craBqr BcefAa HopManbHo K flJlocKocrr{cpe3a,  unoHKa pa6oraer  KaK qeJrar .  pasr r repu ee roKa3aHb[  Ha p 'c .  IV. l6"  r -HanpnxeHHe cpe3a

rur : 2Prlo/1dol*ci-). (rv.42)

d^p t :m (rv.43)

HanpnxeHHe cMtrlr f i  o.v - 2-cr,._TaI KaK urupHHa nroulaAKH cMflTHfl paBHad-12: Marepnar unoHKH - . trno*45. IonV.r""& 
""." 

,^n : 70 Mfia.
Pac'{et pbrr{aroB c .rByMn H'K;r ' .{KZ*n j .".  t ; ."  iv. i l i  np"i ' .*"."0,* B Ko-HHqecKHX annapara.x  ropH3oHTa. : rbHbrx rHAporyp6Hn,  npoH3BoArr  noAo6Ho pac_qery pbrqara c oAHOfi narrra, lxori ,  Ho npu 3ToM orcyrcrByer Kpr{eHHe B Tene pbr_sara, a HaKtaIKH H nrotr lsAKy cpe3a nanbua paccqHTbrBar,or Ha cHnhr ert i ,Pnul2 H r. r .

Pacqer  pbrqara c  npoyurHuof i  H pa3pbrBHbrM 6o.nror r  (pHc.  IV. l6 ,  a)  npo '3-BOAHTCTT aHarorHqHo pacqery pbrqara c saxlaAxori no ceqeHnrM 3_3, 7_7,
8-9, g-9.

PaapuaHofi 6on^r pacccnrbrBaror Ha |cH;1H€ pp.p : 1,6p6, rAe pa : pplpl16"
Inar'lerp HaApe3a 6o.nra onperensercq H3 Qoprry,.rsl

r. le P r^, :  ororedl l4 - cuJ,ta npe,IBapHTe_[bHorc
o.r,  o6srqHo npr{HrrMaercf l  noprAKa 2i Mfla; I  _
rp,v3KH, B TOqHbr.\ pacqeTax onpeAe.lqeTcq c ,vqeTo]\{y r xHH 17  I  r aK  xe ,  KaK  B  ( l l i . 40 ) .  i l pH  * . . r * r *

3ar f f f  a  pa3pbrBHono 6o, r ta ;
xoeQQnqueHr ocHosHof t  Ha-
rTo{aT;'tHBOCTH 6Oitra lt npo.
npoyruHHax MoxHo B npel -



::?,J:1"'Jff " l l: :,T11^:p:111:: -I^ : _ l :, 1,_ = e 00 + e 50 _Mfra _ H a n p n )Ke H r{e,
lp"i T*o:ipffp','."i:::: 9:T,^::"::.;crByer repM'qecK' o6pa6oraH;;t;;;;'fi:,
I tj j,""i *, j*" : J :n..., : u 1q:: 1 6 g"r - I i " _ '.;'*;t't 

-.d 
;{"- ;;,;;;; i, # i.. H:Hoe op yTotlHtercfl TaK )Ke' KaK B cpe3Hblx naJlbtrax. Heb6xoauMocrb auluti"oaonpeABapHrerrbnoro 3arxra qBrrercn HeAocrarKoru sroli.lgHglgy*rin". M;;.p;; _pblqara - f iurafr' crsrb 20fcr HrH 30JI, olon : lr0-:tzo un'u.-

Cepury-cTflxKy (pn1 LV.IT), cocroqqyro H3 AByx npoyurlrn-BxrroK u 6o;rtac npaeoft a 'resoll pesa6ofi Ha KoHIIax,_paccquTbrBaror Ha pacrrx(eHHe HnH cxa-Tue cu., 'rofi P", onp€!€r'r€HHoft no (iv.g). HanpxxeHue B CeqeHHH BHJ.TKH I_l
0p.  . , *  ,  :  P 

" lF1:  
P 

" l l2  
(Br ,  -  d)  h"n l .

Ko"'rqee'e ceceH'ff flpoyrx'H 2-2 paccsrrrbrBaror aHa,ror'q'o
0p2 : P. (83" + di l l t2h,ndn(Bln - di) | .

h

(rv.44)
(rv.33):

( iv.45)

Kpoue roro' BHJ' lKy pacccnTbrBaror Ha HsrH6 tro ocrs6renHoMy orBepcrgeM
ceqeHxro 4-4:

ous { : P J""l4V1 : 6PJU4B,p - d6) h2l.

l laaeu BHjtKH paccqHTbrBaercf i  Ha HsrH6 rax 6aaxa Ha.{Byx onopax, pacno-
Jo)KeHH_btx Ha paccro"r lT* ln, Har-py>KeHHaq paBHoMepHo pacnpeAexeuHoft Ha-rpvsxofr q :  Prl lnn. HanpnxeHxe- nsrH6a rrdr.rbrl? onperenrrnr no Qoprvry,re

oxs. n :  P"Ini(O,8d*).

Eortr crrrx(KH paccqhrhrBaercs Ha pacrflxeuHe-cxar'e B cerreHHH
oc,ra6,ressou pesr6ofi , no Qoprr,ry,re

op cx o: Pnl l0,785 (d;),1"

Pacqer peryn'p-y-toulero KoJIbqa BeAercs ro ?Hdr'rof'H c pacqeroM ToHKoro
Ko,' ' Ibqa (cu. pnc. IV.l8, a); HarpylKeHHoro cHJ'raMH cepBoMoropoe p."pr, .oia.-
IOIITHMI{ Bpalqanuinft MoMeHT, H paBHoMepno pacnpereneHHbrMr{ no oKpy}KHocrH
CHJIaMH ceper 1", cocTaBJIfltoUIHe KoTOpbIx co-sAaIOT cX(HMatoIIIHe HJIH pacTsfr-
B 2 t o l l r r , r t r  c t r  i r l . r  p  ^  -  D  c i n  R  l Q  r l . r  t  r \  - -  - -

HocrH R" cuau Pn: P. cos B, t toueHT Koropblx ypaBuoBeulxBaer MoMeHT cep-
BOMOTOpOB

(rv.46)

3-3,

(LV.47)

t " a p

!  
P.uo,Rr* :

Pnc. IV. l7.  K pacqery cepbrH-crrrx(Kn Hanpoqnocrb

zsPnR": Msp. (rv.48)
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Psc. IV. 18. K pacvery peryrnpyrorqero KoJrbrla Ha npoqxocrb: a - cxeua Ha-
rpy)KeH Ht .IByHfl Cep BOMOTOp aMH, paCnOJIOXeHHIIMH CHMMerp H r{HO S nAaHe; 6-
ro xe, pacno?'roxeHHhlMH HeCHMMeTpHT{HO I ntaHe; d - pa3psr per}1Hp}ro[ero
xoJlbua; e - pacnoJroxeHHe f; l?BHbix oceft npn xocon xgrn6e; d - rpaQnrc cna

i l  MoMeHToB, geficrnyrculxx B qerHpe.\ KBaApaHTaK



e3r" : 360oM"e I Mrp: 3600p."p r/p"ep.
3to no3Botqer npeAcraBnrb peryn'pyrcqee Korb(o cocrofiu-lHM H3 ycnoB-HbIx ceKTopoB, HMelol{nx yfon oxBara go*", H paccqHTbrBarb efo Ha nportHocTbI(aK KpHBoti 6pyc. Cruxn ceKropoB Aonxibr prbn::1111::n 

lrocepeA'He MexAyrotlKaMH npHrof:lnr cH.,r c€pBoMoropoB. Tariurrr eopa3oM, Ha Ka)KAbrr{ H3 ce6-ropoB 6y,qer Aetlcrsoearr ca,ra oAHoro cepBoMoropa p..0. ni ."r,.'pr-i po, ,il;"JIOlKeHHbre K [aJIbr{aM, IIHCJ.IO KOTOpbr.\ B npeAenax ceKTopa paBHo z"u* : d.."1il"rA€_gr : 360"lzo - IIeHTpa,,lrHufi' |ro.r1.
Pacqer MojKito ynpocrtlrb, ecr'IH CH.rrbr npHBeCTH K [J'rocKo ctw. xoll peryrru-

' l hpyrcqefo  KOi lbUa (nr tocxa f f .  3anAqA)  r r  o rnvr r . l r , ^ , ^Tr r  nny ,Aa, t , , ^ , - ,  ^^ , . - . , ^^ - -  ^

l,r- :l:t ": q i:l 9i? *e H sr H e,i rp u "i i "iiu ;. ;"b2;';;;;;,? ;ffi;; A :ffi ] iiT, eTIi\apTHHa pacnpe-Ie"]eHl{f 3THX CHJ r{ co3l.aBaeMbix HMH ngru6arcqH.r MOrvleHToBB pef) 'rrrpylouerr Ko,lb(e, cocronurelr H3 - lB\, ' . \  . .*T:q?r,^nln_i: .yx-f l{ iv{MerpHqHo
pacnoJo)KeHHbtx cepBoMoropax noKa3aHa FIa_ 'pr . {c .  I - , .^ . ,  u ,  a  LLpn nccHMM€.rpHqHopacnorroxeHHbrx cepBoMoropax _ Ha puc.  iV. lg ,  o .

HanprxeH,f l  pacrf lxeH'f i  HJt{ c)KarHr B Korbi le_ co3Aaer HopManbHo Ha[paB-JeHHat K paAHycY R^ cl l ;ra P,r, .  3ra cHJa H;lreer Hau6o,'r lraa a"uia"na u roqKe c0,rre npHxoxeHa npnBe,renHafl K ot{pyxHocrlr ,Q* cHJa cepBorvroropa p..or, ;  ; ; :cJe.loBaTeJ. 'rbHo y6ueaer JrpH nepe.\oAe cepe3 Tor{KH Cl Ha npeoAoreHHe npHBe-reHHbIx K oKDv)KHocrn P*, nporHBonoi 'ro)KHo HanpaBieHHbrx clr n"rrue" pn.
Taxuu o6pasov, ecJH npercraBHTb 

.npHBe,leHHyro K oKpy>KHocls Rn B roqKe co
:l iy 

cepBoMoropa Pcepr cocrosulef i  pr3 IByx HopMaJbHbrx cu,,r,  eeficrnyrouluicnpaBa H cJ'reBa or ror{Ktr co (ec.rn cMorperb x uenrpy), coorBercrBeHHo o6osHa*t { H B  H X  P . v n p o  H  P , v x a 0 r  T O  3 a B H C H M O C T b  l { e } K ^ l y  3 T H M H  C H . T a M H ,  C H T . I O H  C e p B O M O -TOpa H CHnaMH naJ lbqeB MO}KHO 3a[Hcarb  TaK:

P,v np o -i Plr.ryg 0 : Pip t; P,v np o: ZnpPni P.\,," o: zl.-,pn" (rv"50)

P TnI ^ BbrpaxeHnqx: p."p1 :  P. "p  rRy* /R* ;  Pn :  Pn(" / ,Q*  i  Pn :

Ecan npHHrrb [peAnono]KeHne o paBencrBe
BHt KpyrOBorO paBHOBeCHff CHI,I  B Konbqe
,{onxHa 6urr nponopr{HoHanbHa 3HaqeHHsM
yroa oxBara 3oHbr oAHOfO CepBoMOTOpa

: 
fseo.Er.../(R.zr)i P..p - o6uee

n o  ( l V . l 0 ) i  Z n p  H  z n u  -  r { H c ; o

" 
*3, CrbrKe yqacTKoB npH z* :

t - lOpMSi ' IbHAf l  CHi la  B  qaCTHOM
onpeAenrercq H3 gbrpaxeHnrl:

BCeX CHJ' I  P" Apyr Apyfy,  TO H3
3OHa BJTHflHHfl Ka)KAOTO CepBoMOTOpa
co34aBaeMbrx HMH MoMeHToB. Otooaa

H CJIeBa oT TOqKH coi Zcex :
H O | O  C e K T O D a .

znp * zn, - qHCJIO na.;lb(eB B npeAeJ,Iax vcnoB_

KaK npH nepexoAe qepe3 ToeK| c2, coorBercrByroqyrc pacnoxoxeHHD
lll^"u-l: lopM3rbH, fr. c*na yMe*buaercr xa- pi, ee lfoxHo onpeAenHrb [,,rfl ;1ro-ooro yqacrKa perynnpyrou{ero Korbua Mexqy zi tr  Zi * l ,

Ppt :  4."p r - Przr: Pcep rRy. (z* - zt) l(R*z.u)" ( r v .5 l )
.Our* 

;rl"!,,n|:r. 
tn, - sHc.Io rrsr'rb(€B Ha coorBercrayrcqeft

rI3 ( lV.bl) cJ' IeAyeT, qTO Ha yqacTKe, BKrlo{drOt[eM TOqKy
cePBoMoropa Ha oKpy)KHocrH R*, HopManbHafi cgra

. P,rr'o : Pcep 1Rr*2,./(z.u*R*),

ycH.;IHe cepBoMoTopoB, KoTopoe onpeAeu,tqercrr
cepef, pacnotoxeHHblx cooTBeTCTBeHHO CnDaBa

cTopoHe r{acTKa.
npHno)KeHrln cfiilfr

P.vo: P."oRr,*1,4R*;

P .v i :  P . . nRy* (1 , , 1  -  z , l zo ) lR* .

Zi 3Ta CHi'Ia 6yeer P,u* : 0.
C I " I V I I 2 P  n n t , r  P  ,  - D  t q .  -' ' J  - -  .  C e p I  .  C e p ? / a s  e K

(rv.52)

/ o , - .  -  l A- . c e [ /  L  -  L ( 4 7

(rv.53)
( Iv 54)

(iv.4e)

f lepepesurBalolqafl cHna BoSHI'tKaer B perynl{pytouierra Konbrle noA BJ'rHrHHeM
cH,'Ibt cepBoMoToPa P3"p 1, KoToplto MoxHo npeAcTaBHTb npnJloxeHsoft xo BceMy
ycr'IOBHOMy CeKTopy, H Hanp€Br'IeHHbIX nO paAllyCy CocTaBnsIOrrIHX CH,'I Ceper Pe,
IIpHr'IoxeHHblx K naJ'IbqaM. EcnH 3TH cHJIbI npnBecru x Heftrpa.,rbgoft ocg Korbr{2,
To B TOqKax, COOTBeTCTByIO4HX paC[O,IoxeHHIo fla.rlbr{eB, nepep$brBarO[iyrO CHr.It
MolKHo cqllrarb panuori cyMMe pa,Iga,'IbHbrx cocraBr'rsprrlnx CHJI cepBoMoropa pqcep
n tls,Tbr.i€B Pqn

Pet:  PQ.uo,  *  Pqn t  :  Pcep.Rr* [s in (360"2/zo) + s in Fl / (2. .*R*y,  ( IV.55)

rAe 360'z, lzo:  rp -  yro"r  Mexry Hanpa-BreHuer{  f iyqa oco w J,ryqoM, Ha KoropoM
pscrroro)KeHa pacqernaq roqKa (pnc.  IV. l8,  a) ;

PQ..o i  :  P ' . "p I  s in lp :  Pcep rRyl  Sin V/R*;

Pg ' r i  :  Pi ;  s in F :  P. .o rRyl  s in pr ' ( i .u*R*) .

I-lo,toxNre,rlbHbte 3HaKtt P,u H P q coorBercrByror pacrqf HBarou{Hr,I cHJaM Ll
rony- cepBol \ loropa Ha orKpblr l {e.  orpHuare" lbHbte --  c}Kr{}{arcu{t r r r  cHdlaj \ r  i . i  xoIV
cepBoMoTopa  Ha  3aKpbrTHe

I ' {srH6aioqat i  l tor tesr ,  AeQop\rupyroulHf i  Her:r rpairbHi / ro KpyroByro ocb Ko"rbua
B I I , IOCKOCTH ee pacnoiox(eHHfl ,  BO3HHKaer rTpH npHJlo)KeHHlt  cH. ' I  CepBor{oropoB
tt  f ldrb(€B Ha paAHycax Ry* 6 R.,  He paBHbr. \  paAnycy R*,  Hr,reer Han6orbr i lee
3HaqeHHe B TOqKe Co H pacnpocTpaHteTCf i  BnpaBo H BJ' IeBo OT gTOIt  ToqKH, no-
c"1e.{oBare-r lbHo yMeHbLl latcb npH nepexoAe qepe3 ToqKu ci  nporHBonoJ.ro)KHo
I iSnpdB. '10HHbI l ! {H Moi l {eHTan{H M w. n i ,  Bo3HHKatouIH}{H or cH,I ,  I rpH", ' Io}K€HHbr. \
K na, lb l laM. Taxuu o6pa3oM, yc. logHq paBHoBecHf i  ̂ \ roMeHToB A"r I t  J ' r ro6oro vqacrKa
nor tedrorcs aHaJornvHo (1V"50) :

Muso :  Mr" -n ,  n  - ;  Mn" .  , ,  o ,  ,V f  r rs .  np  , ,  :  M, , ro?np/Z6gKi

Mrrr. nt o: iVrrroz.:",  Zcex,

a HaH6onbulHe H3rH6aoulue MoMeHTbr B TosK€ 66, ecr 'rH npeHe6peub ruar,rbrM 3Ha-qeHHeM MOMeHTa, co3AaBaeMofo cH,' IaM H Pn, OIIp€.{er.I f f IOTCfi H3 BbIpa}KeHHfi:
Mne. npo : p".p r4p (Rr* - R*)/z.u*; 

l
Mnr. nr,r : P."prZr" (Ry* - R)lzr"*. I

: ( tv .57)

MoneHru B ,tro6ou npoMe)KyrKe Me)Kry ?; H zial onpeAerrrorcrr aHa,/.rorHr{Ho
M,zt: P"oprRy* (+_ zr) lzr"*-P..p,R* (z* - zt) z*l(zr" z*) :

( r v  5 6 )

(rv.58)
:  zr.*12 : Zol 4

(rv.se)

: Pcep,. (Z* - zd) (Ry* - R*)/z.u*.

tl, AByx cepBor{oropoB np H .P..0 , 
: P."p z H Znp : z,t"

H3rH6arou{He MoMeHThr HaxoAflT no QopllyrdMt 
-- ' -

Mr"o: pcep (R". _ R.) i4;

Mw i :  Pcep  (RnzJ4 -  R "z1 )12 . (rv.60)
Hs npnuepHoro rpaQ[Ka H3MeHeHHr H3rg6arorqn.x MoMeHToB MB E cHJt pp w po
npH AByx cepBoMoropax Pcepr  :  Pcep?,  noKa3aHHoro Ha pnc.  lv . l8 ,  d ,  

'eHaHol

I{TO MECTA PACNONO)KCHHq KOHCTPYKTHBHbIX CTbIKOB CNCAYCT COBMEIIIATb C YCNOB-I {AIMI,  aT Lt l { t  r r r  r  na r tnn ' r (^  '^" " ' , " ,v ' u " r q ' r r r '  r A L  n r r  r r v < r n r r q r l r l  M U M c n I  1 1  H O P M a J I b H a f i  C H , I I a  p a B H b I  H y X I O .
Ha rpaQuKe BHAeH TaK)Ke pa3pHB QyHxunfi noprr.ra.nrHbrx cn.i,r H MoMeHToB, BHe-
3anHo H3MeHslolqux csoft 3HaK B Mecre npHno)KeHHfl,  cHJr cepBoMoropoB (ToqKax c0),
fAe 3TH cHJIbt H MoMeHTbI HMeIor MaKcHMa,lbHoe 3HaqeHHe.

PerynupyloqHe KoJIbrIa KpynHbrx rHlporyp6nH r{acro r.{Meror 3HaqHre,rybHyro
Bblcory, npnt{eM cHJIbl cepBoMoropoB, co3Asloulue Bpaqatou{Hri MoMeHT Muo, npw-



roxegu K BepxHeri qacru Ko.rlbqa,_a cHJrE[ na.rrbrleB, cosAaroque [porHBonoJroxno
ltsrlpdBr€uuufi MoMeHT Mn : PnR", fipnnoxenbr B HHx(Hefi qacin KoJrbrra, tto.
3Touy HanprxeHgoe cocroflHne B ycnoBuflx n.nocxoft 3aAaqu He onpeAeJlfiercfl.
no,,lHocTblo. flpu peanbHoM pacupeAeneHHH cHjr B TIHnHHAp{qecKHX 3neMeHTaX
KOJIeI' COeAHHSIOIIIHX BepXHHe IIJIOCKHe 3neMeHTbd C HHx<HHMH, BO3Hr.IKaIOT Hanpfl-
}KeHHr KpyqeHHfl,  paBHbie

T: M"plV*p, ( IV .6 l )

o c g s : (rv.63)

rAe wxp : 
" 

(d-i_- di")l(32 dil - MoMeHri conpornBneHrrs Kpyqenurc rpy6-qaToro ceqeHHfl cTeHKH; npH Har'IHqHI{ AByx cTeHoK onpeAengeTcrr KaK MoMeIIT
conpornB.,regufi cnoxHoro rpy6qaroro cerreHH.H i Mup _ onpeAeJ,rsercfl no (fV.+C)"

Kpoue roro, 1434a HecoBnaAeHxfi n.rocxocreli, B Koropbrx AeficrBylor cfinhrcepBoMoropoB P.up H cHJrbr ceper.P., c__nnocKoctarc xo'2t,  
-" iotop6t 

pr.no-
JIo)KeHLd xefirpaaluble ocx ceqeHnt (p"..  IV. l8, a), eoeHHxaet Hsra6aroulHii  KoJrbuo
orHocHT€''llHo t'rcn OX' MoMeH Kacarer'IbHofi nnocrocrn, xoropurft no.ne nli-Be.xeHHr cHJr K or(pyxHocrH pa.tuyca R* Bbrpaxaercq qoprr,ry;rbrl

l t f  -  D  / -.vt trz zI : F cep r (Z* - z,) (Rr*h."p j- R.n.), (R*2."^)- (rv 62)
HaH6o.rnuue 3HaqeHHq /Vu* HMeer B npoMe)KyrKe c0_e1 npa zt :0. f lpr

zi :  z* Ha crbrKe ycroBHbrx ceKTopoB Mn" : 0. OAgoepevenuoi Aei icrsHe ani,xMOMeHToB Bo B3aHiltHO nepneHlHKlr'IflpHbIX IIJIOCKOcT.aX npHBOAr.rT K KOCOMy H3-
ru6t1 tr crecsesHorvry KpyqeHHlo ceqeHrrf l  Korbua. e npel iap"ia,ro""," pacqerax
arH teQopMauHH, HMeurtue BTopocre[eHHoe 3HaqeHHe, Mo]KHo He yqHTbrBarb.
@oprrryrtar A,'Tff HX onpeAexeHHq laHbr e t29 ].

HanpxxeHHff B ceqeHHgx Koilb( '  onpeAe.lqrcTcfl  rrpH H3Becr'blx c' . ;rax H Mo-
)teHTaX o6uqHtrvH MeroAar{H no Qopr,ay,rau, cBeLeHHbrM a ra6,r" tV.l .  B groft
ra6lnue x' i i  zi  -  KoopAnHarbr roqeK, B Koropbrx of lpeAerf lrorcf i  Hartpf lxeHnq-
f lonoxHrerbi{blMH ct{HTatorcx HanpflxieHHfi,  B pacrtnyrbrx BoroKHd.x n nao6opor-
3xnaropuanbHbre MoMeHrbr hHepr{HH ceqesufi  Ko/rbua lr, ,-n i l ,  onf"a.rrrorcf i  coor-
BercrBeHHo orHocHTerbHo ocw x' HJIH z'o6uqHuult A,,'It c,lolKHblx ceqegutl uetoAauu.

AHarrsa HinpaxenHoro cocroflHufi  peryxHpyroulero Kon6qa no3Borqer cAenarb
ptA KoHcTPyKTHBHbIX BbIBoAoB- A,rq yVeHbueHHff MoMeHta, n3ln6aCIu{ero KonbUo
B ero n,/IocKocrH, H_ycrpaHeHHrI KOCO|O HSrA6a Heo6xoAHMO npHHHMarS R.,,
" F" 6,tx3Klnun R*. A,rg,vl.renlrueHnq MoMeHTd M, B Kacare.r l"noi l 'n"o.;; ; ;" ; . : ;

'H h. Aon)KHbI 6url MarbIMH. 3rnu ycnoBxtM H€Hnyqurnu o6paaor,r yeonaeraoprlor
ttg3rilte Konbua c xopo6varblil{H ceqeHuffMH. B caylae npano)KeHnfi cHn cepBo-
MOTOpOB B qerblpex rorlKax BMecro ,lByX CHJrbr H MoMeHTbI, a CneAoBareJtbHo,
lt  Hasps)KeEHfi yMeHbrrrarcrcn BABoe, sro_BHAHo r.rs eopuy,i  ( lV.b2), ( lV.57), ( lV.SS).

Crrrxoeue 6o,'IrH, ocr-rn crbrKa aul6paHu Ha rpannuax ycnoBHbrx ceKTopoB,
BocnpHHHuaIor roJ'IbKo nepepe3brBaroqyn cHny, HanprxeHHff B 3ToN{ cr,ryqae
onpeAeJrff roTcfl no @prr,ryle

Pe.,* 
I f 

,, : Pe,ot(zoFo|,

rAe Pe."* - nepepe3blBalOfiIafl CHi-Id B cTbrKe,
Zi : Zx COOTBeTcTBYrOqero cTbrKa; Fa _ 0,785d6
BaHHoro 6onra.

Ha pacrrrxeHHe 6olru
3TOM pacTqfHBarouyro cHny
a Hanpqx(eHHr no Qoplryae

rAe d; - AHaMerp 6onra
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onpeAensercrr no (IV.55) npr
-  n! ' IoulaAb ceqeHHfi  npHnaco-

paccqHTbtBSroT To.rtbKo .(rrs aeapHfiHoro cnyqaq; nprf
onpeAenf lor  no ( lV.S l )  npN z*  :  za l2  H z ,  :  7of  { ,

o p6 : P .v i[2c0,7 85 lda),|,
a oc,'ta6,'reHHoM pess6ofi cegeHHH.

Qopuy,ru Anfl  onpeAeJreHxfl  Hanpsxenrf i  a

Ta6,zuqa IV.l

penynHpyrouleM KoJrbue

, { , e Q o p u a q u n ,  a u a u -
Barc[ul!e Hanp'I:' l(eHlit

n - . - . .  - -  - - - - ^  - ^  - - ^ - - - z ^
\ - , r ' f  l lPHMUl  u  l ' l J l  hua

B n.r ' tOCKOCTH KOr' lb(3

x0v

Or nprvoro nzru6a
I KaC3T€r'IbHOfr n;lo-

cKocr l r  Z '0 '  Y '

H a n p a x e H u a
H O M  C E q C H H H H a H 6 0 n b t r l H x

H a n p x r + ( e H H (

I- lpN;roxeHnn
cH. ]  cepBo-

lroTcpoB

H A I{ME Hb UIH X
Kanp f , r ( eHH i i

Conprxeunx
yc,'roBHbrx
CEfMCHTOB

Hor ' lep Qop-
v y n u  A n f

onpeAeneHH F
C H J I  H  M O .

M E H T O B

(1V.56) H,ru
( rv .60)

Or p acrf i ;deHu rr
r i . ' t tr  cxaTHff Ko. ' tbua

( r v . 5 l ) -
(1v ,51)

Or cx,r ,  nepep$br-
BatoUlHX KOJ' Ib(O

Or  xpvvexxq  Bpa-
uatoulHM voMeHToM
cep BoMoropoB

[ IpHoer ,euHue Ha-
npr r iKeHHf l  npH npR-
uon r : rn6e

D ^ .
-  ' u t
rcpr : -Tl-

- - tll*p'*p - -r4i-

o n p i :

: tf G;; iT6;:+ 
''

' 
+;;;TTJT 

*

" rGKe _6;tr

B Hanpaa,re-
HHH CH. ' I

cepBoMoTopa

HopuaauHo
K HanpaBxe-
HHro cepBo-

rr{oTopoB

O,I,HHaxosble il,;tg Bcex
nuf i

ceqe- ( rv .6 l )

B :asrcgMocru
HHrr  KpvqeHHt l  H

or coorHotue-
Ci{(ATHfl

Pacqer pery"rHpyroqero Konbrra Ha npoqHocrb BeAyr no ra6n- IV.1. l lpea-
BapltTe,lbHo onpeAe/' I t tor reoN{eTpHqecKHe xapaKTepHCTHKH ceqeHuft,  MoMeHTbI
. l{HepuHH H rroMeHTbr conporHB,reHHfi pacqerHbr.\  ceqeHHri.  B pesyi lbraTe crpoqT
rpaQHx HanpflxeHufi l ,an |cr 'roBHoro ceKTopa, noAo6Ho pnc. iV.18, e, ! , i r f l .  zK ce-
qes H f r .

S 1V.6" Pac4ern nonamoK Hanpa*nfl.rcu4ezo annaparna
HA npoqt{ocftlb

TpexonopHyto ./ ' ronarKy paccqnrbrBapr Ha npoquocrb (pHc. IV.19, a u 6) KaK
6a,rry nepeMeHHori xecrxocrn, Harpyx(eHHyro paBnoMepHo pac[peAenenHofi rHA-
paBnHrrecKofi narpysKofi,  HHTeHcHBHocrb Koropoft Ha eA[HHrI] AJIHHbI nepa paBHa

Q : P{H ps,tL, (1V.641

rAe L - uupu:aa no^IBep)KeHHoft ,r,aBJreHHro nrot{d.4H nepa; Hero : fl.rr"rr*
( l  + -E) - Hanop npH c6poce Harpy3Kt{ npH noJol<eHHH / 'ronarKH, coorBercrByto-
uIeM HaHMeHbueMy r {oMeHry HHepuHH B nrocKocrH Hgrn6a (pHc.  IV.19,  a) .  f lpn
3TOrvI COCTaEil i loulaf l  cH,' Ibr pbtr{afa, IericTByloul,af l  B pacqeTHoti nJ]OCKOCTH, paBHa

(rv.6s)
l 2 l

Ppr : Po cos a,



r!,e cHJa pblqara Po onpe4eJltercfl ua (1V.7). Peuiesne 3aAarrg c ycrpane*"a* .rut,
ruqecxori HeonpeAeJIHMocrH nyreM 3aMeHbr peaKqulr na rperrcft ouope C cnaor? n onpeS
.{e! ' IeHHeM onrr.rMaJ'rbHoro 3a3opa Ha arofi  onope paapa6orario A. E. Xrvryaeut2l l- . . ,

1 2  N 4

o  ao"  d

Pnc. lV. 19. K pacnery rpexonopHoft ;ronatxn HanpaB.'tnrcqero annapara
Ha Ipor{Hocrb: a - KoHcrpyrcrxBnarr cxeMa; 6 - cxeua Harpy)KeHHff
JonarKH; a - rpaQnx r eu6opy onrflMaJrbnoro 3a3opa n nepxneft onope

-Ff

q ,

X

O6rqee peureHHe ocnoBaHo Ha npHMeHeHHH ypaeHenuft ynpyroft
KoTopble npH nocneAoBaTenbHoM HHTerpHpoBaHwLr !/-1fi KaxAoFo
nocroflHHoft xecrxocru HMetor BHA:

EJ #:  M*. i

# :+ lM , ,dx :+V@)*c t ;
s:  +  I  m** [  dx:  *w (x)  *  cu I  D l ,

t22

ocn 6atKtr,
r{3 yqacrKoB

(IV.66)

(tv.67)

( Iv.68)

rrc dgldx - tgcl,, npn MaJrbrx !r"[&x cc Mo)KHo 3To ornorrleHne [pHHflTb paBHbtN{
yrJy HaKxoHa cr ynpyrofi  ocvt; y - nporn6 ynpyrofi  oct l ;  x - KoopArlHara pac-
qerHori rovxn; A u B- nocroflHHbre; C u D -npoH3BoJIbHbIe nocroflHHbte HH-
TerpnpoBannn;  E -  MoAyi Ib  ynpyrocrn,  A l r f l  c raJ ' lu  E :2 ,1  '105 Ml la ;  " /  

- -  no-
NteHTbr HHeptIuH cer{eu}rfi.

hcno,ruayr orrr ypaBHeHHr npl n yqacrKax paaHori xecrKocrn (E J) na k ono-
pax, 6ylev uue'ra 2n Heu3BecrHbrx npoH3Bo"'IbHbIx nocroffHHbtx Lr A neltgeect-
Hbrx peaKuufi onop, a Bcero 2n i  A HeHeaecri{brx. l ' ls yc,roenfi  paBeHcrBa yi;oB

HaK,'roHa ynpyrofi  ocw dgtldxr :  dUt*r ldx,*r,  vt H3 ycJ'IoBHn paBeHcrna nporn6on
Ha fpaHnuax yqacTKoB ut :  g(t*r, t  Mo)KHo noJIyqHTb 2 (n - l)  ypanireHi{e, a H3

i/c.rroBufi  orcyrcrBnx npora6oB Ha onopax Up : 0 - eute A ypanneHnft,  Ho npa
3ToM peaKuulr (xporrre AByx) [;lfl ]crpaHeHHr crarnqecKoft HeonpeAeJ'IHMocrH AoJI)KHbl
6srru saN{eHeHbr cHr'rdl!{H (rreroa cn,r).  Isa He^{ocraloulHx ypaBHeHHfl noryr{aprcq
H3 ypaBHeHHtir crarsqecKoro paBHoBecHq N{oNreHToB orHocHTe,rlbHo onopHblx roqeK

U

! P,/, : 0, r,Ie P; - cH";IbI, ,tei'rcreyroulHe B pacueruoii n,locKocTtl; /, - n"reutt

3Ti{-\ clt.]', p - q}lc.:io c}L'i. .
KoHxperHoe perrleHHe ' lJIf i  TpexonopHoft ,TotrsTKH cBoAHTcq K cocraB.JIeHHo

-u"paaHenHfi ( IV.66) - ( IV.68) r. i r f l  rex yqacrKoB:

l )  0 <  x . - . - t t
C!q,  I  ^

fr : E7; R' ' : Ai
d ,e ,  :  | _  (14 . ;  C , \  :  8 , . ,
d r ,  E J ,  \  2  '  - ' )  - r '

,,: ir; (+ i- c,'r -'-',) : F.
2 )  / , ( . r ( 4 * / n . o

d T y z  
=  I  l - ^  q ( x - l t ) ' ' l  _ , r-E : 

EC ''Ku"E -- ---T-- j : '"t'

d u ,  l _ [  R * . r !  _ q ( x : r ) 3  + c r l  : B z ii; : Er- L 
--t- - ---o- 

l
, ,  -  t  - [  R t f  -  s ( r ; h ) {  - - D , l  : F " :Uz: g,1z- L--C- 

- ---Z -l

3 )  ( / ,  *  / n " o ) ( . v  (  /

& g t  [  , .  . .  - t  r . .  I  t  , o \ r  -  4

ft 
: 

E7, [R"'v -- Qln"p (v - l, - l,,"pl2)l : At'

dy,  t  I  Rars qln"p (x -  l r -  lnepl2 l t  r  
' l  

_  a
6 : 7 C t  2  

_ " T = " t l - u 3 '

( rv .6e)

," :* t# i Csx r D"'l : Fr.'  " t

hcnolrsyf l  rpaHnqHbre ycnoBHrr H npHHflrbre B (1V.69) o6ogHaqeHnfl,  3anntueM:

n p H . r : 0 F i : O ;  n P n  x : l  F a : 0 ;  I
npn  r  :  l t  F r :  Fz ,  B r :  Bz i  np '  x  :  I t - f  l nupFz :  F t i  B r :  B r .  l  

( iV ' 70 )

Peu.rne cHcTeMy ypaorieunft ( IV.70), BBeAfl oTHochrerbHble BeIHqHHbl

l r l l :  a r ;  l n " r l l :  d " :  ( / ,  *  I n " ) l l  : d , r :  d t  * e z ;  I  f t V . Z f t
(1 ,  r  l l2 ) l l  :  d r i  l , l l  :  a r ;  lo l t  :  au J  

'
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E o6o3uarrtB l3l(EJ.): ,(; Qlnup: Pruo, MoxHo Bbrpa3nTb npolr3BonbHbre nocroffrr-.l
Hbre qepe3 peaK(Hr,r onop Ra H Ra. Hs ypanHeHnfi MoMeHToB orHocHTeJ'rbHo To-.
qeK A u B, ecJIH npeAnonoxnTb Rc 3aAaHHbrM, noiTyqnM:

Re: Pr^odn* Pprao f R6ar;

Ra : P,"o(er-1- al2l -  Prr( l  * au) l-  Rc ( l  * au).

cnaa Ha onope c, paBHat no Ber,lHqHHe R6, onpeAengeTcfi B 3aBHCI{MOCTL
ot  nporu6a ua onope C,  xoTopur i  H3MeHf i ror  or  y6 :0  Io  Ac:  Ucm^x,  crpe-
MflCb npH 3TOM AOCTHqb paBHOHafpyiKeHHOfO COCTOflHHfi B S.neMeHTaX , ' tOrIaTKn.
lporx6 lc^^* HaxoAflT B npeAnoJrox(eHHH, uro onopa C orcyrcrByer, a yqa-
croK /, aueer HaKlIoH ocH, coorBercrByroulnrt roqxe x : I na onope B" TorAa
n p u  t g a : d y " l d x ,

uCmux:  + t r :  4r_ l  ry  _qtnup u- t t -  tn"p2)z 
*  c" t r+ D=l  .  0v.24)d X t  -  f J r  L  2  2  '  - d o  '  - " J  \ - " '  r /

f lpuueHax r , reroA cynepno3HrIHH,  npor"H6 Ha onope C MolKHo npeAcraBl1rb
KaK cyMrry nporH6oB, Bbr3BaHHbrx BHeTTTHHMH cH.[aMH,

Uc: Acq -r Acp- ac,, (rv.75)
rAe Acq - nporn6 or cHJIbl rHAPaeai{qecKoro AaBJ'reHHff Ha nonarKy; lcp -
TO xe OT cH,'lbl pblr{ar_a,; _Uc, 

- To }Ke OT CHJIbI, 3aMeHslouleft pearqnrO na OnOpe C.
IIoAcraHoBKa B (|V.74) BbrpaxeHHbrx qepe3 peaKrrHn snaqeHnri C, vr D, Aaer

Bo3MoxHocrb nocJ,'re pa3AeneHHq no,{o6Hux qJreuoB nonyqr{Tb:

(rv.72)
( iv .73)

(rv.76)

(LV.77)

(rv.78)

( rv . ie)

lJ cq : K P *oar (norJ i J t -f n qz l- n*J "l J 
") 

: N nP r^ oi

Acp : KPorau (nrrJ 
"lJ, 

* ftpz I nr"J r/J,) : //pPp;

!/cr: KRcq.i(n,l21J 1*. n,z + nnJzlJ3) : ffrRc ,

rAe ,/z - MoMeHT HHepuHH nepa ,r lonarKn orHocHTeJIbHo ocn r.
B srHx BHpaxeHnfix:

n q t : + t i  n q z : + - +  -

f t q , : f  + + - * -  + - $ * * '
nrr : d3rc.o, flp2 : au (o3 - 

"i); 
flp3 : ry.6 1- + 

dsda- 
$-oiou;

f t rL :  o l r i  ,ne, :  o l -  a i ;  t l r3 :  I  - "3  *  as ;

N o J Kq (norJ ,/J ,, * na i nosJ J J s);
Mp: Kau@rrJr/Jr* nrr!  nr"J.r/Jr);

N, : Ko,i? @,J r/ J t * n,z -r n,Jzl J e);

d j  n n 2*1..2-E- - -T-'

B coorBercTBHH c (1V.75)  Ac^nr :  Acq *  Acp npu Acr :0 .  Ontn iua, r rnoe 3Ha-
t{€HH€ /6, npH KOTOpOT'{ AOCrHraeTcq Han6o,ree paBHoMepHoe pacnp€.{er'r€HH€ H3-
nprxeHnti,  onpeAenterct H3 l lx conocraBrexHrr npH pa3nxqHbix npHHqrbtx Ac.
C grofi ueJlbto, 3a,.aBafl nflTb-rilecrb ero sHaqeHtlr? o6uqso qepe3 0,5'ulr or Hy-,rr
,no MaKcHMyMa, onpeAerrrror Hs (1v.78) cooreercrBytourHe 3HaqeHHrr

Rc : 9c/ N,

H 3areM no (1Y.72) w (1Y.73) ana,renue R,r H Re.
t24

.Hanprxe^HHe ugru6a B nepe JronarKr{ B ceqeHHH /-1 onpeAeJrrror
: l r  * ln"pl2, Koropbre npHHHManr sa Hari6oab[rue,

6uzL: Mn.t lJz: [Re (h * Inupl2) - qt 'r"olA]lVr,

rle ly/ 1 - MoMeHT conporHB,'IeHHt; {JIs pacrflHyrbrx Bor'roKoH Vtp", :
If f c)KarbIX Bo"[oKoH V, ,n : J ,l A*u* 

"*.HanprxeH'e Hsrra6a B ceqeHnsi -2- I ,  S-J ,  4-4 ,5-5 paenrr :

o H s J  -  M n s z t V z :  R , { / l i  ( 0 , 1 4 ) ;

ous3 :  l4 , r rs lVt :  IR.o ( / r  - r -  /n"p)  -  pr ro ln"p l2 l l (O, td) ;

ox :  {  :  Mu '  + lV+ :  [Rc / s  -  Po ,  t " ] l  f t , tC r ) ;

-  l n  W 7  n  r  ' / , r  r  1 3 \u H 3 o -  r r r 9 1 3 j , ' r , y J : .  f  g L j l  \ U 1 I U U ) t

i le vi  -  0, ld? -- coorBercrB\ ' loui lre voNreHTbr conporlrB, 'reHHq uan6.
B ce,ieHxsx 3-3, J-4 n S-5, KpoMe HsrH6arou{ero, Aerict"ylar-xpyrrruufi

Iroi\{eHT, co3.{aBae-vur? puvarolr" HanpnxeHHfi KpyqeHrrr coorBercrBenHo paBHbi:

T3:  an :  M*p iVr :p4:  Pr t ; l (O,Zd") ; / l v  8 6 )

(rv.87)rs: Pptil(o,zat").

flpune,u,enHHe Hanpt)KeH,ufl orlp€.(€;'rflror no rperuefi reopnH npoqgocrn. B ce-
qeHHqx 3-3, 1-4 H 5-5 ouu coorBercrBenHo Bbipa)Kaprcf l

- -
o n p 3 : V  o ) , r , { r i ;  o n p . r : l [ d ; + i i '  o n p  s :  V  o " . r - E l .  ( t v . 8 s )

Bry,rxn ! ' IonaroK ttpoBepsnr Ha yAe,rbHb{e raBneH}rs no Qoplry,re, Koropyio
e o6rAeiu BHAe Mol(Ho 3anHcarb KaK

Pyn :  R i lF  t  :  R i l ( t d t ) ,  ( lV .Sg )

rAe R, -_ peaKuHfi onopbl i  F i  -  nJou{aAb npoeKrIHH onopbr Ha AuaMerpa.rbHoe
ceqeHHei l t  -  I i ' IHH3 onHparou{el 'rcq Ha BryJtKy qacT6 UanQbr; di -  AHarueTp UanQbr.

3HaqeHus HanpnxeHufi H y]e,tbHbrx laenenHft noAcqrrrhiBaror Ar-rf f  Bce"\ 3Ha-
,{eHHfi 3a3opoB oSuqHo s ta6"tuqsofr Sopue.

onrpruar :unuf i  3a3op au6Hpaur  na rpaenra,  noKa3aHHono Ha pHc.  IV. l9 ,  a
(rrre A Bbrpaxaercn e vrr),  B 3oHe Bo3Mo>KHo MaJIbrx eHaqeHnft ousl H orp3r onp{
i l  vcr ' IoBHfr paBHonpoqHocrH npH Bo3MolKHo r\{eHbluux pyo. f lpH onpeAeneHHr{
3a3opa B YToqHeHHbIx pacqera.{ cre.ryer yqHTbiBarb nporH6 noAruHnHHKa J'ronarKrf ,
3aBncflulHl i  or nporlr6a KpbnnKt{. . [ ,onycrnMbre Hanpfix<eHHfl ; i . i ' r f i  pdcrf l)KeHHfl
( r ts rH6a)  npHHHMaor  np l t  pa6ovel r  Han6o.nsuerr  ycHnHH Ha pbrqare- (sosHHxato-
qeilr o6brr{Ho npn cpe3e naloua) He 6o,ree 0,60., {To [;1ff cra;reft 25fCI n MCr3
coorBercreyet 150 Mlla u 130 Mlla coorBercrBenHo; a Hanpr)KenHq KpyqeHnn -
50 Mfla.

Pacqer BbIrro;iHfllor B c,'Ie.!,yroureii noc./'Ie1oBare,TbHocra:
l )  c rpor t  cxeMy HarpyxeHHq ionarKu (pnc.  IV. l9 ,  6)  H onpeAei - r r tor  Bce

pa3MepHble xapaKTepHCTHKH; npH 3Toi\I  ! ,onxHtr 6urru BbrnoJrHeHbr qepTex H no-
cTpoeHHe H3 f ipaBi1ff toUerO annapaTa ;

2) crporr npoQrurr nepa n npaQoaHa.;rnTuqecKnru Mero,rtoM onpe,qeJrrrror Koop-
. l l lHary Hefirpa;l tHoti  ocrt A'c H HaHMeHru-rHli  MoMeHr HHepuHH ceqeHHq J,,;  H3
nOCTpOeHllf l  OnpeAeJ'IqlOT 9.* *o* i

3)  aaxo4r t  no ( lV.7 l )  3HaqeHHq ornocnrerbHbrx Be. rHqHH H no ( IV.79)  -
cyMMapHbre 3HaqeHHrr  pa3MepHbrx H reoMerpHqecKEx . \apaKTepHCTHK;

f l p H  x :

( rv .8 l  )
J .rl g*u* p,

(rv.82)

(rv.83)

(Iv.84)

( iv .85)

(rv 80)

r25



o,

4) oqp-el9{.flror no (1V.23) n (1V.24) Pruo i.r M,no B 3aKpbrrolr cocronHgr,r
q  q  us ( lV.6a) ;

5) o4HonpeMenHo c onpeAeJ'IeHHeM ycn,rrvfl cepBoMoropoB (q,r. $ iV.4) ilrero-
AoM nocJIeAoBaTe,'IbHblx npn6"ruxenutl, 3aAaBaficb peaKrIHrMw Lurrr MoMeHToM
rpeHn f l  (Hanpuuep ,  HaqHHa f i  c  M* :0 ) ,  HaxoA f l r  us  (1V .7 )  Pp ,  z  L r3  ( lV .65 )  pp r ,
cooTBeTcTBylou{ne 3THM MOMeHTaM, CqHTafl npH 3TON1 Ac : 0; Onpe4enfloT no ( lv. l0)
ct l ; ty cepBoMoTopoB;

6) saeasascb prAoM y_c no (1V.76; Iv.77), noryqaror acq u g., - fr  coorBer-
crBylorqne HM 3Har{eHHfl Rcl

(1V.73) coorBercrByroudHe 3HaqeHfif i
ycHJrHe pbrqaf a;

8) noc,.re yror{HeHHfi peaKuHrl
,l.rr Bcex npHnsrbrx znauewufi. g,
onpe.(eJlf lror Hanpfl)KeHHff H3rH6a no
( iV .8  i ) - 1 iV .85 )  n  uanpnxeH! r r r  Kpv -
qeHHq  no  ( IV .86 ) ,  ( tV .87 ) ,  a  no
( IV.88)  -  npHBeleHHbre Franpq)Ke-
HHq.  no (1V.89)  npoBepnror  yAenb-
Hbre AaBneHHt B onoDa.\.

9 )  B  coo ree rc rBHHc  pHc .  [V .  l 9 ,o
crpoflT rpaQux u au6upanr onrn-
i!{2,rbHbifi 3a3op Uconr, {rfi Koropofo
H QHxu.rp yrorcfi pacqerHbre 3Haqeunfi
HanoqxeHHr l .

Becu pacver v.to6so Becrn s ra6-
,'IHqHofi 0oprure. Pacqer Be.(yr npH
3aKpbIToM IIOI' IoXOHHH annapaTa.
f lpu H€cKorbKHx orKpbrrr(trx B
yToq He HHHX p acqeTa x ofl pe,l€;1 ff roTCfi
TOTbKO peaKuHH OnOp.

Cyuecrayror MeroAbd pacqera
i26, 521, a xoropbrx MoMeHrbl onpe-

Le.rf lror rpaQoaHa;rHTuqecKHM cno-
co6ou, d ,{, ;1f i  onpe.4eJleHnn nporH6oB
Hcnorb3ylor npaBH,'Io BepeurarnHa
H nHTenpan Maxceenra-Mopa,
KOTOpbre npHBoAflT TaK)Ke K BeCbMa
c"rlox(HbtM BbIpaxeHHff M H no.lcqeraM,

HO OnTHivrs,"rbHbrf i  3a3op npH 3ToM onpeAenqeTcfi  oAHo3HaqHo.
Pacqet rByxonopHbrX ,rorrzlroK KoHnqecKoro HArrpdBrrrrouero annapara c ne-

poi\{ nepeMenHoro rro pa3N{epaM ceqeHHq (pHc. |V.20, a) BeIercR KaK pacqer
6atxu Ha LByx onopax, HarpylKeHHori B o6nacrH nepa paBuoMepHbu\r rHApaBnI{-
qecKI{M AaBneHHeM H cHJtoft psruara, npHi'ro)KeHHoft 3a oAHoft H3 I{anQ J'loflarKlt.
Cxeua HarpylKeHHrr npe4craLneHa Ha 

'pHc. 
IV.20, 6. HHteHcHgHocrb Harpy3Kr{

Ha eAnHHqy .UIHHbI nepa qB.lfiercq nepeMeHHoft n cocraBrfler:

7) orouuareJ' ibHo yroqHflror no (|Y.72) u
peaxqurt R,r H Rs, cH.' ' Iy cepBoMoropoB vI

PHc. IV.20.  K pacnery. tByxoropxof i  aonarxn Ha rpoq-
Hocrb :  a -KoHqrpyKTHBHar r  cxeMa;  6 -c .xeya  Ha-

rpyxeHHl xonxqecxoft ,tonarKH

4z:  Qmrx:  PgHp"oLt  H Qr :9mrn :99Hp"rLz.

fnApagnnqecKarr cuJra, gerlcrayroIt1afl Ha ionarKy,

Pr^a:  (q t  *  4r )  [n"p,2 .

Peaxuur ouop onpeA€,'rrrorcf l  H3 ypaBHeHHfi r"rolreuroB orHocHTerbHo roqeK

Rol -  P*o( l r+  i r )  +  Pp, /o  :  g ;  
I

Ru/ * P,uo([r* /n.o - I") T Po, (/  + /*) :  0, J

(rv"s0)

( r v . 9 l  )

B w A :

(tv.e2)

126

rA€ Ppr - cnJra pblqara (crvr. pHc. IV'19, a), onpeAe,' Iqerct

IVHaTA UeHTpa ,(aBneHHs Ha noBepxHocTH nepa'

l t :  ln"p (q, * 2qt) l l3 (q, * qr) l-

no (1V.65);  l " -  Koop-

( lv.e3)

3Aecr  l , :  (x  -  n)  (q"  +2qt ) l [3  (q .  *  gr )  ]  -  KoopAHHara qeHrpa rnx(e-
cTl i  oTceqeHnofi Harpy3KH; 4., :  ggH^uL, - l IHTeHcuBHoCTb Harp.Y3KII (r, f ,e 1,,  -

urHpHHa ceqexnf l  , - t ) ;  n  :  lnes gr l lS  (q ,  -  Qt ) l  -  KoopAHnara nepBoro ceqe-
HHr y BepuHHbr nepa, onpe.{enreTcfl  H3 yc,ToBHfl no.Xo6Hfi cropoH TpeyronbHHKoB,
KOTOpOe MOX(HO 3anHCaTb TaK:

(n  -7  In" r \ ln :  Qz lQt ,  P, :0 ,5  ( r  -  n)  (qr  *  Q, ) .

HanpxxeHur or ngru6a B HcKoMbrx ceqeHHflx HaxoAflTcn l . i l f r .  Pacrf lHyrLi lx
t l  CX(aTb lX BOI- IOKOH:

os:r .  pcr  :  Mrrr lWpr,  orr . . .o :  M,rrr '1V r* , (rv.eB)

ocn ceqeHufi Ao KpafiHHx coor-
V p r r : J r l  g p r ,  V . * : J . r l  A r o -

Ha npocHocrn npu6lH-
KoHHqecKoft r, ' Io[arKH,

a pacqerHble QoP:vtY.'rsl

3HaxH peaKuHfi H 9r€HoB, crof l Iqux a Qopnyne cnpaBa, 3aBHcflT or
HOrO HanpaB,rleHHff CH;t.  A;ts npoBepKlI AocTaroqHo oAHy H3 peaKIIHfi
HCXOAf l  A3 ypaBHeHHq paBHoBecHq cHJI ,  HanpHl lep

Rr : P' ur - Por. - R.o'

HsrH6alou lHr i  vor teHT B npou3Boi lbHoM ceqeHuH nepa

Mu.., *: Rr Ur -i- (x - n)l - P'1,'

r .ne Up* H A.*  -  paCCTOgHlt f  OT HenTpaJ' IbHOH
BeTCTBeHHO paCTflHyTbIx H ClKaTblX BO;IOKOH;

cooTBeTcrBYrolllHe MoMeHTbl conporHBneHHs.
Pacqer AByxonopHbIx i loI IsToK pa,{HaJ' IbHoro annapara

XeHHbiM MeTOAOM npoBoAflT AHsr'IofHQHo MeTOAy pacqeTa

Ho npH 3 roM Qt  :  Qz :  g  onpeAeJr re rc t  no  (1v .64 ) ,

H:\{CIOT BHA:

Pr *a :  Q lnep :  PgH. ' .  ' " ,  ( l  *  € )  L /nep ;

Re :  IP,no(1"+ t""plz)-  Ppt l tn l l l ;

Ra : [P.,," (ir + ln"p|2) - Por (l -7 lt)11;

Mrs ttl : R,r.Y - Ptlt i

P " : ( . u - t , ) q "

S 1V.7. Pacqem Kpuuec myp6uH
u dp yzux Kortbqerbr.r dern&neu Ha npo'tHoctrtb

Peaxuun onop c yqeroM (1V.93) orp€[€r ' I l l torcf l  H3 (1V"92):

R, , :+ t \+  +8#) 'h* ;  ( rve4)

Re : + t r,* rn.p-'"i ' i l:f#-_, ] = ?(/+ L) (rv es)
KOHKper -

Bbrpa3HTb

i lv.96)

( lV .s7y

( rv .e9)
( iv .  100)

( t v .  l  0 l  )
(rv. r 02)
(rv. r 03)

Kpur ruxa  ryp6nH l i ,  BepxHee  Kor ' t b (o  HanpaB i r ruoqero  annapara  H  aHaJ Io rHq-

Hbl€ A€T3",1H ApyrHX y3, ' toB, Hal 'pyXeHHbIe oCeCHMMeTpHt{HblMH CHJ' IaMH, paCCqpt-

TbrBarcT npl t6nHxeHHbrl rH MeroAaMH KaK KoJbUa, noABeprarculHecq Aef icteHrc
paBHoMepHo pacnpereieHHbrx no H.x oKpyx(HocrH TaHreHuHa./ ' IbHoro Mof i {eHTa
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H BHeITIHItx paAHanbHbIX^cHJI (pn.. IV.2l, a), roropbre Mo)KHo 3aMeHKrb paB
AetlcreyrorqnMH cHr-r3MH Pr, U Pr, B OCeBOM Lr pa^HanrbnoJr,{ HaflpaBnesusx.'B
IqeM cnyqae paBHoAericrayrorqHe BHe[rHHX cnr Bbrpaxarorcfi TaK:

P - $ o  u D - $ "' z - 2  r - l t r i '

l lp" HecoBrIaAeHHH ToqeK npnno)Kegafi grtrx cH,T c rosKaMrl onopbr
n HeftrpalbHbrMH ocfitvrH ceqeHHs Bo3HHKaer paAuannnufi Hsrr.r6anlll6ii

o) P E

M , : I p , , R , * ) - p , , h ,
I I

/ r ,

-.---

a l

d R , . l

Pxc. IV.2l" Cxeysr Hafpt)KeHgg Kplirnnr ryp&ruu: a - MepH.IHaHHoro ceqeHxn:
rorHqHoro ceqeHHrr aEIIpOKCXMT{pyrOUero KOXbUa

K TAHTCHUHAI'IbHbTft MOMCHT

M,,

Aefic'renerrl MoMeHTa; e, -_AeQopMarlllq noA AeficrBHeM pa4ua.nonoft caJrbr" Coor-
BercrBeHHo Hanpff)Kennr 6ylyr

6 t r :  E e ,  *  E e r : 6 ,  !  o r ,  ( l V . l 0 Z )

LeQoplraql lro, Bbr3BaHHyro.{eftcrBHeM Tanrenur{anbHoro MoMeHTa, H3 pHc. IV .21,6
MO)KHO Bbrpa3HTb KaK

ARr  :  r cos  a - r cOS (a  +  0 )  :  r  ( cosa -cos  a  cos  0  - J - s i n  cu  s tn  0 ) .

Tar KaK yfoJl Ae$opNraunu 0 r.rarr,  To MoxHo iroJ'IolKHTb cos 0 : l .  a sin 0 :0
H  3anucaT l  r  s i n  d . :  z .  To r ;a  ARr  :  r  s i na  s i n  0  :  zg ,  o r c ro , {a

e , :  ( 2 0 ) l R  r r  o , : ( E \ z \ l R . ( rv .  108 )
B esrpaxeuHH (lV.l08) yro"r 0 . \ tolKHo Bbrpa3rirb qepe3 My, wCtrorrb3yfi  ypaB-

HeHHr ,Vnpvforo crartrqecKoro paBHoBeclrf i  B 3aNtKHyrotr Ko, ' tbrre,

i o , d , F : u , ,  j o , , d F : i l [ r
- F

3arreHrie a Qoprr1""ra.x ( lV. l09) o, Bbrpax(eHuelr H3 ( lV. i0g) H BBea.rr
qeHr i f l  HHTerpaJbHbrx \apaKTepHcTHK ceqeHHt

i  dF,R:  r t  I  Gar) in  -  mi  i  e rd ,F) tR:  n ,
i  

_  ,  
/  

, _ * .  t t l \  _ , , . ,  

/  
, "  * .  ) t , \  _  t L i  

( l v . l  l 0 )

coorBercrBeHHo Bbtpar(arcudnx nJlou{aAb, crarrrqecxrl . i  MoMeHT H ivrolreHT HHeB-
ut { l r .  no. lvqt i i \ { :

(rv.l04)

KO,' lbtI3

MOMCHT

( rv . l05)

( rv"  106)

oupeAe-
ocn Z rl

( l v . r u y )

o6osHa-

f

J GtriFQ dF : E\n: M,.
F

Vlz ( lV. l  l2 ) ,  yqHrbrBaf l  npHHf l roe HarpaBnenHe
MauHr i

( r v . l  1 t )

( l v .  I  l 2 )

cHJI,  HaxoAHM yro! ' i  AeQop-

i lv .1  13)

noAcTaBHB

( l v . l  l 4 )

J  (Ez0lR)  dF :  E\m:0;

*1, :  *
cKp ytrnBarorqnfi KoJ'rbrlo.

3Aecs Rr, h, - ni'reqn MoMeHToB, coorBercrByroqne KoopAHHaraM,
.,-IffIOulHM TOqKH npHnO)KeEHq paeuo4eficrByrorrlHx cHJ (orHocnre.nbHo
Hefirpa,rsnori ocn ceqeHHfi, Hopuaarnori t< ocw Z).

f Io aHanornn c Ko.:IbuoM cn/roruHono ceqegfl . f l  (puc. IV.2l.  6) Harprr)KeHHr
lto)KHo OnpeAenHTb, npeAno;1oX(HB, qTo B npoUecce AeQopuaUHH ceqeHHff OcTaroTCfl
nirocKHMH, coxpaHslor cBoro Qopr'ry, a c;lBHrH oceri orcyrcrBylor. ?ro s cncreMe
KoopAHHat Z-R B orHocr.tre.flbHbrX nepeMerqeHnflx ilro>xHo Bbrpa3nTb KaK

d h ^ d ue ' : - f , , : o ' t ' : f r : 0 ;
' l zR:0;  ' f t r :  0 ;  TRu:  0 .

B Aer?crenTeJrbHocrn AeQopMarrHH H CABHTH ocefi va,ru, [o3ToMy raKoe npeA-
noJIo)KeHne SBJ'Ifiercfl npaBoMepHbrM. Izlcno.rusyq NreToA cynepno3HrtHr.r, MolKHo
[peAcTaBHTb, tITo TOqKa 4 B npouecce tte@PMaqHH rro!, B.[HfiHHeM TaHreHrlHdr'Ib-
Horo MoMeHTa nepeMecruTcr no Ayre, onncaHsorl BoKpvr roqKH C pa4nycoM r,
B noJloxe{He a',  a noA BTHIHHeM paAuaasHoft cH"{bI, c.IBHHercfl  B HanpaBne-
HI' l l I  ocH OR I{3 noJIo}KeHHfl a'  B a". B peayrttrare roopAHna'ra R H3MeHHTcfi
Ha BenHqHHy ARpur : ARr + ARr. Cyrrrrrrapnan oruocuTe.f lbHBr AeeopMauHfi
B palrarrbHoM HanpaB!'reHHH cocTaBHT Et, :  e, I  Er, fJB €r - AeQOprvraqHfl nOA

l?8

0 :  M , l (En ) .

.- H?Ipff:*<qy19, Bbr3BaHHoe raHreHrraa,TbHbrM l\ ,{oMeHTot\r,  noJrvqHNr,
( l V . l  l 3 )  e  ( l V . l 0 B ) ,

tV tz
0 r  -  - - .

KN

hs ( lV.l  la) c; ' teAY€T, qro Hanpq>xeHnr, Bhr3brBaeMbre raHreguHaJrbHbrM Mo-
NIeHToM M, ,6y lyr  reN{  6o,1sue,9€M ASibue yraneHa roqKa or  xer i rpanrHor? ocn
ceqeHHfl H qeM MeHbll lHlvtrt  6y4yr paAHyc ee pacnono)KeHnfi H rv(oMeHT HHeprIHH.
3ro cr 'reAyer yr{HTHBarb, npoeKTHpyfi  Aera.tH.

B eupaxeHHf lx  ( lv .  I  l3 )  n  ( lv . l  l4 )  KooprnHarbr  z  npw onpeAeneHHH HH-
Tenpa-,'I-a n onpeAe,lflloTcq oTHoCHTe;'IbHo Hefirpa;uHoft ocH H, KaK gTo Ci'I€A!€T
us ( lV.  I  I  l ) ,  c rar r rqecKaf i  xapaKTepHcrHKa onpeAenf ferc f i  HHTer .paf ioM m :  0 .

MoxHo,  Hcno. lb3yf l  Bb lpa lKeHHq ( lV. l  l0 ) ,  BHpa3HTb KHT€fp3. , ' rbHbr€ xapaKTe-
pl lcTl lKlI  H qepe3 KoOpIHHaTbI, oTcqHTblBaeMbte OT npolt3BOrrtuOri OCtt ,Q',  napal-
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nenbHor? HerlTpa, ' ibnofi  ocu R" 3alresnBz: 7'  -  s, H o6o3HaqHB m dFt R

nO,i'IyqHM:

I
m: I L(,2' - z^) dFlRl: sn' - zol : 0i

J  . .  v '
F

n : | [(z' - znlz dF I R\ : n' - (m')zll.
J "

B eroM c! ' ryqae pacqerHbre Qopmy,rsr  ( lV.1 l3)  11 ( lV. l  l4 ) npHHHMatoT  BHA:

0 - -
t ,

i Y t  t

E  I n '  -  ( m ' ) t l l l

c1:= - {,,ri=l,Trii),. r t , , \ . , " l i r l

HanpnxeHI{ r ,  Bbr3BaHHbre pa. { r ra .TbHbr \ rn  c t iJa}u P. .  onpeJ,e" r f f ror
B srou cxyqae orHocHTeittuaq ̂1e$oplrauHff Bbrpa)Kaercx cj:op:lry,roir
coorBercrBeHHo Hanprr>KeHnr 6y;lyr paBnbr

a, - (E lR,), tR,

a ypaBHeHr ie  ynpyfocTrr  paBHoBecr{q  npH}(eT BHA
:.: ll

: i ' ' :  I o r d r  
:  ( ' '

r

Baers e ( lV. l  l8) . \aparreFrl€rnrsJ niroulaAlr,  c \ :qerou noKa3aHHoro Ha
pnc. lV.2l,  5 HanpaBreHn*: a6fi ipf ia' t tsx, noxyr{Hu oKoHqare"rbHoe Bbrpa)KeHHe

: l ( z '
i,

n ' : l l G , ) " d F l R l

IJq uanprxeHr ' i l - ' r ,  sugaax$br* -p?AHaJbHbrMH cHJal i l r ,

T:'.ffi.-; :.P,,(Rt).
, ;;Lj;;;:;".=,,.

O6uree raHreHuua;rnnoe.lniugxxerue B coorBercrBHH c (lV.l07),
n (lV.I l9) onpe,leirnercr $oplryr:of,.

( r v . l l 5 )

( r v . l  t 6 )

A H A J O I I , I I { H O .

s ,  :  ARr /R '

( r v . 1 1 7 )

( r v .  i  l 8 )

( i v . l  l 9 )

(rv. r l4)

i lv .120)

.{eHcTB!'}OuI!rx cHJt

a t r :  ; l I , z  ( R n )  -  P r ; ( R [ ) ,

fAe 3HaKi{  OnpeAe"l f roTcq B cooTBeTcTBHtI  c HanpaB, ' leHHe\r
H  MOMEHTA.

3HaqeHHq IIHTerpaJoB L, m lI  /? onpere.Tfl tor rpaQrtuecxn \reroloNr r{nc,TeHHoro
HHTerpHpoBaHHfl,  .r" ' rr  qero ceqeHHe KpbnuKl{ paa6Haarct Ha pflA 3, leMeHTapHhrK
nJlorr laAoK (puc. |Y.22, a). f lp, .rocraroqHo y3KHX B HanpaB., 'reHHH R rr 'rorl?j l-
xax (nplr M3i ' IbrX 6r) HnrerpaJbr -r,ocraroqHo roqHo onpeIeJnrcTcrr no Qopivryrraru:

ta

l :  I  (F i lR i ) ;
I

(2 ,F , )R , ;  n :  I  [Q?F) lR t  =  Q,h } l l ( I2R, ) ,  ( tV " l r l ]  i

rlle F; : b,lt, - naoqa,a,b ceqegnfl; b, vt h, - coorBercrBeHHo r.uHpHHa u Bbl-
cora; zi  s R, - KoopAnHarbr ueHTpa rr iKecrn oroft uoura.(n.

Pac.{er BeAercR s ra6rHqHofi Qopr're. KoopaHuaru uerjrrpaasnori ocn o[pe.{e-
i ' IsloTCff nO Qopr"ry,ne zo: m'l [ .  t{acro npHHHI{a}oT bi:  l ,  rorla coOTBeTCTBeHHO
ynpoulaercq pacqer ,  TaK KaK npu 3Tor \ r  F , :  h t .  Toqgocrs  npn6;NxeuHn yBe-
,tHqHBaercfl nprr 6o,rou:ev qHcJre 3i'IeMeHTapHbtx ll'IoularoK, HMercu{Hx Mar'I}Kl
l x H p H H y .

TaHresusd.r ' IbHbr€ Hanpf lxeHHfl  B KpbruKe H rpyrH.x Kor ' rb l leBbrx , [era, / ' I f lK
B 3HaqHTe.,'IbHOft Mepe 3aBHCrrT OT X{eCTKOCrlr QlaUUee H nOAaTJIHBOCTT{ 6OrttOg-

1 3 0

,- - \-\
i

KOTOpbrrrvrH Q"rranqur KpenrrT K cTaTopy HJ.rH BepxHeMy Konbuy HaIIpaB.ilflroqero
anilapara, oAHaKo o6gtquo 3Ta )KecrKocl'b He ycnTblBaercq H HAer B 3anac [poq-HocrH. MoveHr B 3a,Ier'rKe Ko.,I€( /VI.o 

"o*"o 
onplaur"ro, cqnTafi pa4narrtHrti,t

MOMeHT OTHOCHTe"lbiro ror{KH onopbr Ha crarope no sopMyne
P - l  b

i r  \ r  1 1 ,  t ^i v12:  L  Pt  (Ron -  R l ) -_  Mro = 2  P, ,h t ,  !
L

r le Prt  -  BHeuHl le cH,tbt ,  B t {HCr ' ro Koropblx peaKlrHr onopbt He BxoAHT; (Ron-- R,) - paccrofiH'q or onopbl Ao rotIKH npHJ'ro)Ke'r{fi c' i ' Ibt B HanpaBJIeHHr,rpaAHyca, P,,h;  -  ctr .  Qopuyrry ( lV. l0b).
o)

( rv .122)

,1 -
R ,  +

--------.1

Dco\,! on-

i  
i _ _ q  

\ ,

1::;"lY:i1..5::p:.::r1lg HanprxeHnii e r(pbruxe ryp6rrxu: cr _ K rpaeo-aHanl-

R o

C rol
r  t  r r i i i i
,,*a t l

D
, o

r f l
l < i
l N tr
t .
r t f

t l

, i )

:uu.:IlYy }reroty onpere.leHuq reoMerpHqecKHx xapaxrepHcrHK xpuurrix ryp6nHu;o -  HarpyxeHf le ceqeHHn npn pa60qeu cocronHxu ryp6urru;  I  -  HarpyxeHHe ceqe-Huf l  npH c6poce Harpy3Krr ;  a _ Kapr 'Ha  ̂ retbopunposi ; r*oro cocron'x i  Qrur iua;  j  _
cxeya t {arpy}KeHHfl  ycnooHo eupe:aHnoro pe6pa

Heu m0ttbt

o ., , y '

' t  l . r  x J

fi=+

(r/no



.i
Mouent B 3aAeJrKe (pnc. |V.22, e) uoxno oflpeAeJlurb H3 ycxoBaft aeQoprrra.€

q,lrH QraHrIa KaK Heo6xoAuusrri Anq ero noBopora Ha yron 0. Ecan npeHe6peqb .'.-
KoJIbI{eBoli  xecrxoctrn QnaHua, Koropafl  B AaHHoM cJlyqae M3rTd, npeAnono)KuB, .
r{To oH pa3BepHyr no oKpyxHocrn H 3aAeJ'raH no ;THHHH pacno", 'roxeHHq 6onroB, To

M,o: @J tgi})ll x (EJ9)ll, ( rv . l23)

rAe $ - MoMeHT HHepuHH Q"naHua orHocHTeJIbHo pa3Bepuyrori  HeftrparruHofi ocn,
onpeAenqeTcq HcxoAfl vr3, lJIHHbr KopHeBoro ceqegufl  L :2xRor. B ref icreHTeJIb-
Hocru coeAnHeHHe Ae$opMHpyercf l  KaK 3a cr{er nporu6a Q.rraHueB, TaK f i  p3crf l)(e;
HHq 6orroB H ne[ar,rrHBocru uH,'rHH.{pnqecKHx o6o,toqex, Ha Koropbrx yKperrr 'r€Hbl
Q;raHurr. Toqsrrrt  pacqer BecbMa rpy.reH.

HanpnxeHHn usrw6a H cpe3a,  BosHHKaiouIHe n pe6pax H ToprdoBbrx QnaH-
uax KpbrureK ryp6nH, Bbrr{Hcr'r f l ror npn6,rnxeHHbn\rH ivrero^{a}{H t46 ].  Ha xaxAoe
pe5po (pnc. iV.22, o) eeircrnylor BHe[rHHe culbr Pzt :  P,lzru H P,i  :  P,t '2p6,
Koropbre o [p€. {€" ,1r rorcr  no ( lV. l04) ,  r . ]e  ?ca -  qHcro pe6ep.

PeSpa vcJoBHo . \ {o}KHo npe. lc raBr i rb  KaK 6a"rxr t  raBpoBoro I I " tn  . lBvraBpoBofo
ceqeHHf i ,  norKH Koropbrx  B n, {aHe or } leqeHbi . tHHHsr{H I - l  n  I I - l l ,  npoBeAeH-
HsIMH nocepe.{HHe npoMexyrKa Mex;ry BeprHKarbHbrMH craHKaMH pe6ep. f lo.nxn
TaKHx ycnoBHbtx pe6ep cHMMerpHr{Ho HarpyxeHbr rarrreHuHa,rbHbrNrH cHJIaMH,
Bo3HHKaIorqHMH n o6o,roqxe KpbituKH IIoA B", ' IHffHHer{ TaHreHLlHSr'IbHofo MoMeHTa Mi-
B o6rqervr BHAe 3TH cHJrbr MoxHo Bbrpa3HTb qepe3 TaHfeHuHa,' lbHbre HanpsxeHHfl
dT : o, dF, rAe o, onperenflercf i  no ( lV.l07).

A,rr Hexoropori 3JeMeHTapsofi n,toulaAH 3Ty cHr'It BbtpaxarcT

dT r ;  :2o l  s in  !  a f  ,'  z p 6

r. I .e ot - TaHreHUHaiIbHOe Hanpff)KeHHe B
pe6pa n lzoo.

YcHaug Ha 3"rreMeHrapHofi rr.,To[l?AK€
Qopvyne

oooro9K€, oTHeceHHoe

KOHer{Hbrx pa3}{epoB

K yrny o.KBaTa

onpeAenrrrcT rlo

i  /  Mrz i  Pr \  F t  G i  -  zo)
t  r i :  \  

"  

-  
I  ) - -  R i . z 6  

, ( v l  124)

r.r ,e M, - paANa"nuHutf i  i l roMeHr, Bti lenc, ' t f l€rr{bif i  no ( lV.l05) HJH (lV.l22); zt -

KoopAHHara ueHTpa rs)KecrH Hefirpa.nrHofi  nirorr laAKH i z o - KoopAHHara ueti-
roaannoft ocn.'  

HanpalKeHnf l  Hsrh6a B pe6pax HaxoAnr  no QopMyre

ons t :  i l I  r lV  , ,  ( iV"  t  25)

rne M; - HsrH6aiorrinri MoMeHT, paccr{HTbrBaerwurfi TaK )Ke, xax Hsrn6arcurnft uo-
MeHr M, onpererf lror aHarrornqro ( lV.l30) ,qnn yrr la oxBara 2nlzp6; V(, - uo-
MeHT conporlrBJreHns ceqenHr pe6pa.

HanprxeHus cpe3a paBHbr

Tcps:  P,ytW.r^t l (Jb) , ( rv .  r  26)

rAe PN : Pn, * I  -  cyivf i trapHafl nepepe3brBarculaf l  cHr' Ia, cK"naAblBanulaffctr
H3 BHeIIIHHX CUrT H KaCaTeJ'tbHbtX yCHnHft; M"r^, - CTaTllr{ecxsft MoMeHT; J -

MoMeHr HHepuHH ceqeHHrr  pe6pa;  b  -  roJ Iu IHHa pe6pa.
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f lpnuepu pacqera HanprxeHnr? a pe6pax AaHbr  e  pa6ore t29 l "
HanpaxeHHq Bo s.rraHqe KpbllxKH npn npH6.rlHXeHHbrX pacr{erax onpeAenrrroT

KaK B KoHconbHoI? 6a,rxe 6es yl{era xorsqeeorl }KecrKocr}r H clrr 3arqfa no
Qoprrryae

ox:.  6r  :  tv l6niw: 
f  

P{1rw 6n, ( l v . l 2 7 )

z6

r x A \ . D _ Dr / r € , 2  r  6 '  (  z  H a x o A f f T  l i s  y p a e H e H H f i  ( l V . l 0 4 ) ;  V q n  :  J '  l z m a x  -  i v { o M e H T
I

conporHBneHHq Q, laHUa,  A f luHa KoTopono L  :  nd6n;  J '  -  MoMeHT HHSpTIHH ce-
t {eHHq npH Ha;1Hr{HH KoCblHoK,  e fo  onpeAe! ' I f loT  TaK X(e  KaK B Ope6peHUof i  Cnt r -
psibHof i  KaMepe n ( l l l .35) ;  / ,  -  paccrof lHne or  Mecra 33Ae" , ' rKH QnaHua Ao ocn
Sortta.

Eorree roqHo Hanpff)KeHHfl Bo Q,raHqax onpeleJsrcTcr, ec, 'rpr n Soprayae ( lV.l27\
Bi l lecro ,VI6, t lcno,lb3oBarb ,VIro, naftJeHustt i  no ( lV.l23). Onopuurr? Q,lanet1 Kpbrr.uKH
rt 'p5t tu t t  1 ln  vBetuqeHnt  npoqHocr t r  l r  xecrKocrr t  o6qsareJbHo yKpen,qgtor  Ko-
c b r H K a u u  ( p l r c .  I V . l ! ,  a ) .

O;asuui  c .1BV\ t f l  no, iKa l {n ,  cBf l3aHHbi} r r {  pe6pauH ( reor . iH l re) ,  qB, , r f l rorcr  Ao-
craroqHo )KecrKH.\[t  i I  npoqHbtMlt,  Ho npt{ t{x npHN{eHeHHH Heo6xoAln'ro 3HaqH-
TerbHo ]-,4,1HHqrb 6orrrt .  I{To npHBonrIT K vBe,l t lqeHHm HX noAarr}tBocrH, ycJ'rox-
Hffer KoHcrpyKunlo l t  yBeJHquBaer rracc-v KpbiruKH. Pac.{er 6orroe BeAercs Ha
pacrff)KeHHe no cl l" le P , c yr{eroi\r 3arf l ia, TaK xe KaK 60r' IT0B, coeAHHfl ioulHX
Qi ' I aH [b l  B  cnHparbHb t .K  xa r repax  ( c r r .  S  I I I . 6 ) .

Pacqer  Kpbr IUKn ry 'p6nHrr  Ha npoqHocrb npon3Bor f lT  , { " ,1r  rp€x cocroRHl t i :
npH HoprvranoHoi i  pa6ore rypSt tur r  (p l rc .  tV.22.  d) ;  npu no" tHoM c6poce Harpy3Kl r
c  reHeparopa r r  3aKpbrToi \ r  HanpaBJf l r .ou ler r  annapare (pHc.  |V.22,  s) ;  npH aga-
p l t t iHo l r r  cocroqHnn B c .Tyqae cpbrBa . ra6r tp l rHrHbrx Ko,TeU Ha crynHUe pal t ra . rbHo-
oceBoro paSouero Ko,leca, KorAa Ha Bco HHiKHro[o noBepxHocrb KpbIl I lKH AeficrByer
IaBneHHe p, (raxoe xe" KaK Ha Bxole B !n, ' ' loTHeHue). B noc"reAHervt cnyqae Ao-
nycKaror noBbruleHHbre Ha 2096 Hanpflx(eHHfl.  Taxofi  pacqer npoBolsr Anrr rH,{po-
ryp6nH,  pa6orarou lHx npH noBbtuIeHHbrx Hanopax.

Pac,{er npoBorf lT e raxofi  nocJeAoBar€r' IbHocrHl
l )  er rvepuHBalor  B coorBercrBul r  c  pHc.  IV.22 cxer l rbr  HarpyxeHHn KpbrrxKn

rypdl iHur , tJ f l  Bce.K pacqerHbrx cocrorHi . r f r ;
2) Haxoanr reoNrerpHr{ecKHe u pa3MepHbre xapaKTepr{crHKH KpbrrxK}r ,  r ir f l

qero crpoffT ceqeHne x B coorBercrBnH c pHcyHKoN,t |V.22, a pa36vBator eno Ha
Pfl. I  3,1€rre HTapHbrx n. ' ioua.IoK, H onpeAer'I f l roT t,  m, n I IJH l '  ,  f f i '  ,  n'  ;

3) onperreJqrcT cH,lbr H }roi l teHTbi: cHn,v nHIpaB,tuqecKoro H36brToqHofo .1,2B;19-
HHf l  no ( l l l .63)  l r t  pa. lHarbHo-oceBbrx H no ( l l l .65)  ;1 ,1q noBoporHo, ' ronacrHbrx ryp-
6uH Inpn c6poce Harp\ '3Krr  P*o,  onpeAer ' r f le rc f f  no ( l l l .69)  ] ;  cn; ra  Beca KpbuuKI{
l l  lera.nefi  HanpaB,rf lrouero annapara G*ou,, cHJV, c xoropori nqra Bo3Aeficteye,
Ha KpbrrrrKy a pa6over{ H aBapHriHornr cocronHHrX Po. :  Pn^, * Coo, H npH c6poce
Hafp-y3KH, Kori la P"", :  Gpo., I".{e Cpol - B€c poropa arpefara - TaK x(e KaK
a ( l  I I .59) ;  paarrycbr  oKpyxHocref i  AdBr- rBHHr Ko. rb [eBbrx noBepxHocref i

Rt:Vm' '
rae R, - paAnyc oKpyxHocrn pacnoJ'roxeHHs cocpeAoror{eHHbrx cnx; paAr.raJ'IbHble
cH. lbr  P, i  :  pF, i ,  r ' ]e  p  -  ruApas, ' rnqecKoe raBJeHHe;  Fr t  :  d ,h  -  npoeKuun
H3 IIr ' IocKocra X0Z uH,rrtHlpHqecxoii  noBepxHocrlr,  noABepxeHuori BHeuHeMy .q,a-
BneHHrc;  Ann ;1py1Hx noBepxsocre i i  ( rpaneuueBrrAHbrx,  KoHHqecKHx)  Fz HaxoArT
a Ha" [o tHr{Ho;

. -  4)  no ( !V. t23) ,  ( lV .  l22)  u : tn  ( lV. l05)  onperernro"T M, ,  r r  oaAna,r rbHuf i  iv roueHt
M, ,  no ( lV. l06)  -  raHreHuHa,r lHsui  MorueHr;
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5) no ( lV.l14) u.rrn (IV.116) auvnc.rrrror raureHrl l{arlbnbre Hanptl}Keuuff or K
no (IV.120) o1, Anfi Bcex pacqernblx coctoqHnft;

6)  no ( lV. l13)  nnn (1V.115)  Haxolsr  y ron seQopnaqnn 0 n  nporn6u KpbI IuKr{
H i - I I , I  K o f l e q  n s  Q o p v r y a u  A : l t g 0 ^ t 1 0 ,  r A e  / : R o n - R ; i  R o :  R o n i  R r -
paAr,ryc roqKlr, B Koropoft onpeAeasercfl nporu6; NIHHHMa,lbHbIe 3a3opbt Me)KAy
conpsxeHHbrMn noBepxHocrffMH Aeranefi  onpeAeJ'I f l torcf i  nPH Ri :  Ro,rn KaK pa3-
HOCTb

A.ro:  AsaA, -  Atu* '

rAe Ar.o -  gaAaHsrrr i  qepre)KoM 3a3op 6ea yveta npor l r6a;  o6qgatert tHo onpeAe-

JlfirOT amlo y BbTXOAHbTX KpOMOK JIOnaTOK.
7) Haxo4rr  no ( lV. l27) HanptxeHxr Bo QnaHue Kpbl tuKn;

8) onpeaer'rsror HanpflxeHufi B 6oJrrax B coorBercrBnl.{ c Qoprvry'rarvrn S III.6.

HanprxeHns B pe6pax onpeAe.{qrcT B npoBepoqHbtx pacqerax.

AHa,tOrnqHo H3;1o)KeHHOMV DaCCr{HTbtBaiOT BepXHee KO.;Ibr{O HanpaBitrItOqefO
annapa  Ta .

I ttaaa V

PAEO IT HE KO.ilEC A OCEB bIX
H THATO HAJI'H bIX THII,POTYPE HH

$ V.1. KoncfftpyKt4uu u ocHorHue eneileHmu
paoo4ux tdo,nec

K oceeHM pa6ouulr Ko! 'recarvr orHocflTcx f iponennepHbre H noBoporHoJlonacrHbre
pa6ouire Ko,r€ca. Eortee npocrblM tB,Tqercf i  npo[€,rL'I€pHoe pa6oqee Kor' Ieco, noKa-
3aunoe Ha p l tc .  V. l .  Ero cKeJ€Toru,  H. , l r  ocHoBoi l ,  se, ' rRerc t  Kopnyc l ,  Ha KoropoM
!'KpenJreHu nonacru 2. OHH r,roryr 6orrr
or./ 'prTbr BMecTe c KopnycoM (puc. v. l ,  a)
HJtrl npHcoeIHHeHbr K HeMy nocpelcTBoM
Q.naHuea (puc. V. l ,  6) 6o,rra uvr 3, BocnpH-
HHMaIOUIHMH paCTf l f  HBatOIqHe CHr ' tb i ,  r l

unoHKaMH 4, pa6otarcrunMlr Ha cpes. A,rn
o6nerqeHnn H y. 'ryqueHHfl Kar{ecrBa orirHB-
Klr Kopnyc Bbrnoi lHrercr rro., ' IbrM. 3axaH-
qHBaeTcfl  Koi ' Ieco o6rexatertev 5, o6uqHo
np€.{crsB",1srott l ]r ]r  co6oil  npnrrol i  yceqeH-
usr i l  KoHy c  c  KpHBoJuHel iHurr l r  o6pa-
3yrourt iMH, cnoco6crnyrcurr i l  f l . i ' rSBHoM!
Bbrxo,r,y noroKa. K xopn.vcy o6reKare.Tb
KpenHTcg LunHd'lbKaMH tt [ InoHKaMH qepe3
'f,raHeu. Bunorssr,or o6rexarextr cBapHbr-
MH witu JulrbrMn (e craprr.x KoHcrpyK-
u n r x ) .

I{err sHo,rHTbre npone.'rr€pHbre pa6ovue
KoJreca BbrnorHflror h3 yfJlepoAl.rctoft cra-
r'rH 30",1 HJIH lraJorerHposaHHoti cra.:rrr
20fC,rL l lpxlreHniorcq oHu npH orHocn-
TeJ'IbHo ) la,r lblx pa3Mepax (D, -< 4 v) w
rfsr 'rbrX Hanopax (H < l5 lr) ,  r ,"re npH
orpaHlrqesnofi  l {orl lHocrrr l l toxHo 3a cqer
HeKoroporo cHHxeHufl 6urcTpoxoAHocru
ynyquHTb KaBHTaUT{oHHHe yCnOBHff pa6OrUr pa6ouero Koneca. f lpurvrenenHe Hepxa-
BenulHX cta.nefi, no3Borrrolllnx yMeHbrrrnTb 3anacbr no Ko H noBbrcuTo 6uctpoxo4-
HOCTb,, B UenbHOJIHTbtX KOil€CaX CBfl3aHO C 6OATIIIUMH HenpOH3BOIHTeJIbHbIMH 3a-
TparaMH gTHx craneli Ha Kopnyc H AonoJrHHTe/'rbHbrMH TpyAHocrqr{H npr,{ ornHBKe.
B ottevHoM BapHaHT€ irotlScru orrHBstorcfi r.I3 HeplraBeroqefi crann, a Kopnyc -
H3 yrnepoAr.rcroir.

f lo,roxntei lbHbrMH Ka'{ecrBaNrH npone,'rJepHbrx nHAporyp6rrH f l ts, ' r f l r .orcq HX MeHb-
luaR cronMocrb (no sapy6exHbrM AaHHbri lr ,  npH oArrHaKoBbrx pa3i\{epax ouH Ha 20-
259/o "lerireBr'Ie, qelvt noBopoTHo,lonacTHbte) lr uenuutee BTyxoqHoe OTHotIeHLIe, no3Bo-
Jf lrctuee Ha pacqerHoi\r pexnMe yMeHbrrJHTb o H.vBexH'{r.rrt  Qi. Ho 3T}r HX npenMy-
ulecrBa oKa3blBatorcB HeAocraroqHbrMH B 60, 'rsuJHHcrBe cnyqaeB H3-3a norepb

Prrc .  V .  I .  [ Ipone l lepnoe pa6otee  KoJeco:
c - u e . r l b H o r u T o e  c  " ' t o n a c r t M n ;  6 - c  o r r , -

EMHbIII IH IOIISCTflMH
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B Bblpa6orKe 3,'reKTpo3Heprnr{ H HeHaAe)Kn_ort pa6orbr npn HepacqerHbrx pexrrMax,
BcJIeAcTBHe qero npone!'lJlepHbIe rllAporyp6nHu nMetoT orpauur{eHHoe npxMeHeHr{e.

OcsonHutt orJIHqHeM noBoporHoJlonacrHblx_ pa6ounx Koil€c oceBbtx BeprnKanb-
HbIx H ropH3oHTaJTbHblx rn4poryp6HH (crvr. $ I I . l ) ,  a raK)Ke coBpeMeHubrx A6aro-
I{a., IbHb_IX ruAporyp6aH (cv. $ I I .3) f lBJ'Irercff  HaJrHqHe }rexaHH3N{a noBopora j .ro11a-
crel:t. O6qrllrH 3JI-eMeHTatvIll, o6pasylournMn flporor{Hyto qacrb pa6ovux Ko./'rec grHX
c[creM rN4poryp6HH, TaK x(e KaK H nponeJl ' IepHbtx, f lB,rf lrorcr Kopnyc, B KoropoM
pacno/tafaeTcq-lvrexaHH3ivt noBopoTa, r"IoIIScTH u o6rexate,ro.

JlonacTu !,nn noBopoTHoJlonacT-
Hbtx, oceBbIX H AHaroHaJlbHbtx pa6ounx
KO;I€C npHN,IeHffl.OT AByX THflOB: C OTb-
eMHoll qanQoli  (puc. V.2, a) n uelrHo-
r'rHTbre, y Koropbrx nepo H uan$a
npeAcTaB,,'IfiroT co6otl oAHo r.d€r'to€
(pwc.  Y.2,  6) .  Kpen. :eHne or te l rnor l
r'IonacTH, cocroqqeft H3 nepa I u Snan-
ua 5, c uanQoli  6 oc-v-uecreJiqercq 6o,,r-
r a r r r t  , ?  R R t i H q . ' H ! { k r \ r u  R  T p  r r r  n k r u 2 l - 2  7

H npoxo.{,ffrl lr i},t l i qepe3 oTBepcTHfi Bo

Q;auue  qanQbt .

[ - loaopauueaournr. i  nonacrb MoMeHT?
Bo3HHKaroul l r i i  npn ee o6rexanHH noro-
KOI!{, nepe.Iaercfi Ha rlanQy H 3aTeM
Ha pblqar nocpe; lcTBoivt  uInOHOx 8,  yCta-

HOBJ' IeHHbtX npOTHB l tecTa npHMbrKaHUfi
nepa K QrlaHI{y, fJ.e Hei'Ib3fl Bbtno,'IHrrTb
cKBo3Hbre orBepcrHf l  .1,1s 6onroe.  Ta-
rr t r r  o6pa3oNr,  B 3To\r  coeAnHeuuH 6ort"

Puc. V.2. , lonacrn noaoporHo.roracrHoro pa6oue- Tbl BocnpHHI{}Iafor roJbKo pacrqfH-
no Ko.leca BaIOUdHe' a I I InOHKlt - nepepe3blBalOUlHe

ctrr 'rbr" f lonepeuuue nepepe3brBarorl lue
cn, 'rrd BocnpHHHMaor uenTpHpyrculHfi  6yprnx 2. fonoexa 6oJ'IToB 3aKpblBator 3a-
rxyruKaMn HJur npo6raulr 4. Taxoe Kpen.:IeHHe rB, ' I f i€TCfl oAHHM Hg Han6o"ree
pacnpocrpaneHHbrx. Ero rrtaenoe npeHilrylqecrBo cocrouT B ToM, qro oHo Aaer Bog-
Mo>KHocrb BBoAa uanQbr cHapyxn B 3aHHMarcrqHft pa6ouee no, ' IolKeHHe (HenepeBep-
nytuf i)  Kopnyc H ocyuecrB!,IeHne KoMnaKTHoro coeIHHeHHfl oAHHMH I{ TeMtt }Ke
6orrrauH Tpex ocHoBHbrx Aer&r'r€f i ,  o6pasyroruux cncre.vy xonacrb-qan$a-pblqar.

Ha pric. V.3 noxasaHo Kpenr'r€HH€ ,torldcrH K orber,rHofr uanQe, Bbtno, ' IHeHHofi
3aoAHO C naJ ' rbuel f  pb iqara.  I IanQy 3aBoAf f r  cHapyxH B HenepeBepHyTsr f i  Kopnyc
(n xotopoM npe,rBapr{Te,rbHo ycraHoB,rrenbr cepbFH c KpecroBnHoft) H Ha Hee cHapyx(f i
HaAeBator ynopHoe Ko;buo, Koropoe Kpenqr K Kopnycy 6o;rraun. He.locrarKoM KoH-
cTpyKqHH flBr 'r f froTCx 60,rsuae Hanpff}KeHHfl,  Bo3HHKatoUIHe B ynopHOM KOJ'Ibqe Ll
ero 6onrax H 3HaqnTei 'rbHoe ocj la6,, ' teHue Kopnyca, qro rpe6yer npHMeHeHHfl Bblco'
KonpoqHbrx MaTepHaJoB.

Ha pnc. V.4 norasaHo KpenreHHe lByxneponoft r ' IonscrH 2 irenocpeAcrBeHHo
K rranQe 3 6o.ntauvr 4, pacnoirox(eHubrMrr cHapyx(H I tt nzayrpw. 3,qecn [anQy,
rrBnrrnqyrocff raK>xe pbrqaroM, 3aBoART B orBepcrue Kopnyca 8 naHy'rpH, {rf l  {€fo
ee urnn 5 cAe.nas uH.THH.rpHqecKHM Ha rocraroqsoi i  {",1HHe, a BHyrpeHuna onopa 7
r{ BrynKa 6 - pazreuHbrMr. C6opry qanQ npoH3BoAqr B nepeBepHyroM Kopnyce,
noc i ' re  qeno ero noBopaqHBaroT B pa6oqee no. r ro lKeHrre H cHapyx{H Kpenf lT ,TonacTH.

OmevHnre ,ronacru a co6paHHori ryp6nHe l{oryr 6rrrs cnqrsi 6es Aer,roHraxa pa6o'
rr€fo Ko.i ' r€c3, ec.[rr B efo KaMepe npeAycMorpeH Bbreivrsofi  ceKrop (crur. pNc. I .4).

J[onac'rH c Heotbe]rHofi  qanQoft xoHcrpyKTHBHo 6onee npocrbr, Ho npHMeHfltorct
Ao AsaMerpa pa6ouero Koi 'reca 4-5 lr .  OrpaHHqnBaercff Hx npHivreueHxe KaK H3-3a
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]ud A

rpyAHocreli orr'THBKH (a Mecre
6onnulofi KoH(eHTpauHu MeraJ'IJra
e o5, ' IacrH coeAHHeHHff nepa c
uanQor? nofiBrrflrorcs 4eQexrlr),
TaK H BCJ'IeACTBHe H3,'IHIUHHX 3a-
Tpar Hepxiaeercu{eri crarH Ha qan-

Qri.  He4ocraroK raxoft KoHcrpyK-
UHH -  HeBO3L{O}KHOCTb CHfTb r - IO-
nacrb,  He pas6npan pa6ouero
KO"i lQCn. EOutee urrpoKoe npHMe-
HeHHe oHH HiletoT 3a pv6exolt"

KpenneHHe ue"i1bHo,'ruroli c
uanQol i  " ronacrn B Kopnvce,  Ko-
ropoe qacro nprr r reHrrcr  ea py6e-
>xot \ { .  noKa3aHo Ha puc.  V.5.  " ) ' Io -
nacrb 1  : :ec t  3aBo_l r r rc f f  B
r i o p n Y C  6  c s a p \ : x r i  r r  n p o u n B a e r^ , , , , ^ , -  )
i j b l r i ; j  i  r ,  KoTopb t i i  cBr l3aH c  . to_
nac rhn  Tpe l r f i '  u t { JHHfp  i i qecKHr {H
ir lnoHKar\{Lt  2.  Or Bbr i la. reHHq nor
: o i i n r o t r o ^ ,  r r a r r r n n 6 a .
4 v r r v  I  u r r u . r r  q u a  I  p v w c / t \ n I ) l . \  r i l d l

JonacTb yl1ep){{HBaeTCq 33K;T8I-
Hbtu Kor'Ib(o\r 5, cocroflulHi\{ H3
.lByx qacreri  rr o.xsaqeHHbrr{ o6oi i-
lv.o{t 4. I- lpn \reHbll l lx pa3rrepax
BMeCTO 3aK.ra-lHbrx r ioJeq npHMe-
Hf l ror  nar?xr r ,  HaBnr{qeHHbIe Ha
u l l n  u a n Q s t  ( c r r .  p l r c .  . V . l  l ,  a ) .
I  aKOe Kpen, leHl re  BCTpeqaeTCf l  l r
npr l  c6eMHbrx " lonacTqx.

KpenrreHue ;onacref i  AHaro-
H&r'rbHbrX ruaporyp6HH, oT, ' IHBae-
lrbtx s 6o,.r l tut iHcrBe cryqaeB
3aoAHo c t lanQoti,  Bbrno.:rHflercs
TaK iKe,  KaK B BeDTHKST' IbHbtX.
3apy5exHere QHprmi  qacro nprr -
IreHrIr.oT Kpen.leHHe . ' tonacTH no-
cPeACTBOU nonepeqHoFo K, ' IHHa,
npoxoAflLrlero qepe3 pbrqan r{ t lan-
0v [45 ]

Onopsr  uanQ ronacref i  odr rq-
HO BbiNO,'IHflIOT B BHAE NOAUJHN-
HHKoB cKoJ' Ib; f ieHHq. V, lerrHrte
AaBf leHHq B HHX IOnyCKaroT Ao
40 Mf la.  Bry;rxN H3roraBJ' tHBaFor
r43 BbrcoKoKaqecreeHFrori 6oc6o-
pHcroft  6poHaar EpO@10-1. nb,
pacqeTe Ha pa3foHHyro qacroTy
BPauIeHHq MO)KHO AOnyCKaTb
6o,rsutlre y.fe, lbHbre . lae, ' IeHrq.
KoHcrpyxuuro Bry;oK lrorxHo BH-
Ae rb  Ha  pnc .  V .2  v r  Y .4 .  Cvasxa
onop ocyqecTB"lf leTCfl 3a no,,tHq ro-
uIHef r(opnyc rracxoM, HcnoJIb3ye-

Psc. V.3. Pa6oqee Korreco ryp6nnu Pu6r.rncxofi I '3C:
1 -  KpbruJKa Ko. ' reca;  2 -  l lHnHHAp cepBoMoTopa;  J
K o p n y c ;  . r _ -  y n o p g o e  K o n b t t o ;  5  -  q a n e a - p u r a r - ;  6  -
t o n a c r b ;  7 - c e p u c a ;  8  -  x p e c r o e x u a ;  9 - o 6 r e x a r e , r s ;
l 0  -  3 a r n a ( H o e  K o J r b u o  H 3  A B y x  n o r o a n H t  l t  -  6 o n r  ; . o .

nacr [ i  t2  -  cMa3oqHoen: ; " , r :1" . ; " " '  !J  -  wroK;  r4 -

l r

l J /



MbrM B cncreMe p€r!.rl{poBaltr (ryp6nHnoe T-30 no |OCT 9972-74). HHor4a

AJrff  cMa3KH npeAycMarpl lBaor orBepcrnfl  B l{anQe (pnc' .V.3) '
,[L.rrq o6ecneqegHq Aocraror{Hbrx 3a3opoB Me)KAy ery,rxotl u uanQofi Hcnor'Ib3ylor

nocaAKy A"IJI;  AJfi  npoHHKHoBeHHff Mdc; ' Ia B 3oHbI I IrorHofo conpl{KacaHHr Ha orrop-

HbIX noBepxHocTrrx BTlr'roK BbrnoIHqrcTcfl npoAor'IbHble w pa(Ha;lbHble KaHaBKii c ua-
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4. Isy-xnepoaoe pa5ouee KoJeco Vu-K,vpraucxoir I '3C c Bocertbo 'Tonacrx:\tlt

H qeTbrDblrrr (anoavH

roM npnMepHo 0,2dur. Ha npeoAoneHHe rpeHHl B onopax uanq' 3arpaqn aeTcfi
npr{Mebno Ao 4096 ecefi Heo6xoAttMoii 1,rr noBopora nonacrefi cHIbI.' 

Onbpsr Kar{eHHfl no3Boj'Ifltor 3Haqrrre,,rbHo yMeHbiIrHTb noreprt Ha TpeHHe. Ha
pnc. V.b npeAcraBneHo onbrrHoe pa6oqee Ko,' Ieco c onopHo-ynopHIIMH I I  onopnbIMH 2

po./rHKoBbrMH noArrrnnHHKaMH,3Kcn,ryaTHpyeMoe Ha Bo,' lxcxofi  f3C. f loAo6unre
ofiopbr ycraHoBnenbi raKx(e XT3 na onbrrHbrx pa6our.rx KoJlecax AnenpoAsepxrtHcroft
tr KpacnoocKonbcKofi f3C. Onopu KaqeHHs no3BoJlnlor 3HaqI{TeJIbHo yMeHbIII^HTb

AHaMerp cepBoMoropa (B 1,8 paai) H ero pa6ovufi  o66eM (Vo"a: d."pS, rAe S -

xoA cepBoMoropa), npn 3ToM yMeHburarorcfi pa3l,r_e,p_bl Kopflyca, BTynoqHoe orHolue-

HHe K", H o66eM MacJroHanopHori ycraHoBKH (MHy). TpyaHocrn npHMeHeHHn onop
KaqeHHq 3aKJ'IIOqaPTCfl B TOM, t lTo OnOpHo-ynOpHbIe H onOpHbIe pOnHKOBbIe nOA-

IITHnHHKH flBJIRrorcrI yHHKanbHbIMlI no pa3MepaM r.r rpe6yror I ' tHAHBHAyanbHoro Hc-

noJrHeHHfl Ha cneqHaJIH3HpoBaHHbrx 3aBoAax. OAnaxo 3KoHoMHcecKH Hx npltMeHe-
Htle rBJrf lercf l  qenecoo6pa3HbrM. f lpn npHMeHeHHLt ponuKoBblx ot lopHo-ynopnblx
noAulHIIHHKOB HaAO npeAyCMaTpHBaTb ynopbr, npenflTcTBytol l lHe nepeMeuleHHIO
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qanQbl B paAI-IanbHoM HanpaB,'reHHH K UeHTpy, KoTopoe Mo)Ker npHBecTH K cnoJrsa-
HHIo uanQbl H ee 38KJ'IHHHBaHHlo noA BnHrHueM CHJ'I Beca H fr.tApaBnHqecKofo AaBd,re-
HHq npH nycKe, Korla r{egTpo6exHbre c[.{bl Mar-Ibi.

Jlonacrl BblnoJlHfiior no cflel{H&r'rbHoMy qeprexy, Ha KoropoM B ycaAoqHoivr
uacurta6e Ai''Iq craJ'IH (My.o : l,0l) sa4aror Bce Heo6xoAHMHe AJrr H3roroBJreHHs Mo-
AenH KoHTypbr H pa3Mepbr. flpoQunu nepa nepecqnrbrBanr c MoAe,'rbHoro qeprexa
r' IorIScTI{ AaHHoro THna KoJIeca, o6sruHo.{./ ] f l  nqTH TIHIHHApHqecKHx ceqeguft,  opHeH-
THpo,BaHHbtx orHocuTerbHo AHaMerpaJ.rbHori n,rocKocrn H ocu noBopora ronacrH.

Oopua npo$a,reft noryqaercf l  B pe3ynbrare rr.rApoAHHaMHqecKoro pacqera.
flpn npoeKTHpoBatwlr roJrrrtuHbr ceqeHr.rr? npoBe- J 4
prrroT pacqeToM Ha npoqHocTb H 3aAaroT c .{ony-
cKaMrr. @opr,ry no,ryveuuofi  ,rHueeori norHyroft
noBepxHocrn npoBepffrcT npocrpaHcrBeHHrtu ura6-
, ' toHoM no Bcelr pacr{eTHbrr{ ceqeHHffr\ ,r .  Kax npa-
BH":rO, noc,le OT"lHBKrr nepO .[onactH Qpesep,vtoT
Ha KonHpoBar-rbHo\r craHKe. lUepoxosarocrb no-
BepxHocTlr ;xo"l iKHa cooTBeTcTBoBaTb npHN{epHO
nqro\t! , '  KJacc\ ' ,  qro . locrirr-aercf l  u:;ui$oexoli  no-
cpeAcrBolvr ceo5olHo no.lBeLueHHofo ruJ-rLtdoBa,tb-
Horo ,vcrporicrea.

, i [e]xnepoBbre . ' ronacrrr Kpenqr K uande no-
cpe. {crBoM 6o; rog,  KaK 3To noKa3aHo Ha pnt .  V.4 ,
nprrqeM IBa oTleJ ' rbHo oT" I l tTbrx  nepa cBapHBaloT
no crbrKy Q;raHua 3JeKTpotu.rtdKoBoli  caaprofr.
BosvoxHa npHBapKa lByx or^leJbHbr.x ;onacrei i
I< o6ule,rry Q;rauu-v. f lepnlr i i  cnoco6 npeAnoqrx-
Te, rbHee c  roqKl I  3peHtrs  npoqHocrn.  I - ip l t  BToDorr
cnoco6e cBapoqHbri i  ruoe oKa3brBaercs s HaH6oJee
Harpyx(eHHoI{  KOpHeBO\r  CeqeHH}r  ionacTr{ .

B nepe Jronacrr( Bbtf lor 'rHtror orBepcrtrq J, l f l
pbrMoB, Heo6xoAHr{brx trJg noA6eN{a H nepeHoca
.ronacrH. 3tn orBepcrlrfi JO.,1)KHbr 6sirn HaAexHo
3aKpblTbl 3af";I)-UKat\t l l  TaK )Ke, KaK OTBepCTIIq ,1Jf auroir aonacrx
foJtoBoK 6oJlroe, HHaqe 3a HHMH nprr pa6ore
ryp6nHrr  Bo3HHKaer  BHxpeBan KaBi lTaurrq ,  pa3pyuanuraf l  noBepxHocrb ronacru.

..llepuQepufiHue KpoI\{KI.r .ronacreir so Ng6ixaHHe nx conpHKocHoBeHnff c KaNre-
pol i  npH noBopore foJ;xHbr o6pa6arursarbcfl  no cQepr.ruecxori noBepxHocrH, a 3a3opbr
r{e}K.ily xanepofi -H ,lonacrbto .lor}KHu 6urs xe 6o.lrrue A : 0,00lDl c AonycrnMbrtr
orKroHeHHeM +0,000?D r.f lpHvepHo raKlrr lr l r  >xe AonxHbr 6brrb :aaopsr Me)KAy Kop-
nycoM H r ' lonacrbto. Or arnx 3a3opoa, oco6eHHo or nepnQepnfiHoro, 3aBHcHT BeJ'tH-
qHHa o66eMHbix  norepb H o6TeuHoro K.  n .  4 .  rvp6nHlr . 'y  ro f t  qacrn oHyrpeHHef i
KpoMKH ronacrl l ,  KoTopafl  MolKeT npH noBopoTe ynHpaTbcq B noBepxHocTb Kopnyca
npu BbIXoAe 3a npe.{g'Ibl cQepnuecxofo noqca, 3a3opbr AonxHbr 6urr yBerHr{eHbr,
oHH OnpeAeJltroTcr nocTpoeHHer{ H,tH Ura6noHorr{ Ha MaKeTe.

t{to6sr Jlonacru n.yque npornBocrofl;.u KaBHTaITHH, HX orJrHBator, KaK H r.Iona-
crH nponennepHblx rvp6Hu, n3 HepiraBepunx cra.uefi  20Xl3HII n.rrr.r  0Xl2HnI"
fleAocrarKoM gTHx craaefi fBr,Iflercfi xraAHoJ'IoMKocrb nocJre cBaDKH B xonoAHoM
cocrottHHH, npHqeM MeHee noABepxeHa 3roMy cra.[b 0Xl2Hn/i, nve'rourag HecKoJrbKo
nyquylo KaBHTauHoHHyto crolixocrs H ycranocrHyro npoqnocrb. trns roro qro6u
Hs6exars xnaAHoJ'Ioi l tKocrn, 3TH cra.,[H HaAo noAorpeBarb npn cBapKe Ao 250-
400 'c .

B nocteAHue rorbl HaxoAHT npHMeHeHHe crarb 00X l2H3A.n, He o6naAaro-
tuas ceoficrBoM xJIa.[Ho,roMKocrH nocJre cBapKH. 3a py6exoM npHMeHflrcTcfl  6nuz-
KHe no cocraBy MapKlt HepxaBerculNx cra.neft.
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flpnueHeHHe ,'Ionacreii vts yr,'repoAHcroli cra,ru, KaK noKa3alTa npaKTHKa, Bo3-
MoxHo roJrbKo npH yBenrrqeHHoM xoaQQuuaeHTe 3anaca no KaBHTarrilH Ao (o az
: 2,0, qro rrpHBoAHT K yBeruqeHHro 3ar,{t6.r-regHil  pa6oqux Ko;tec. B ro xe BpeMff,
KaK noKa3a;'I OrrbIT 3KCnJ'IyaTatIHH, Hep)KaBerOlIIHe ',]O[aCTH yCneUHO pa6OraIOT IipH
Ko : 1,05-:- i , l  t391. J' Ionacrn, o6"rHqoeaHHbre roHKfiNrI i  Jncraivrn HeplKaserou{eri
craJ'rn, HeAocraror{Ho HaAe>KHbI H B noBoporHor, ' IonacrHbrx ryp6nHa.{ He npHMeHfltorcff .

Pnc. V.6. LlJecix,ronacrHoe pa6oree Kor'reco c onopa.\(H KaqeHHq H caapHo-^nrbr: lrn,Tonacrnr\{H

f loxasaHHbre Ha puc.  V.6, ronacrn c  nepoi \ { ,  cBapeHHbrr r  H3. ' rHcroB Hep}Kaseiou{ef t
f ipoKaransofi  cra,ru A-50, 3KcnJyarnpyrorcf l  Ha onbrrHoM arperare Boaxcxofi  f3C
c 1963 c. Eyayqn nycrorei'rbrMn, oHH Hilrercr lreHbuylo Maccy H B To ;r<e BpeMrr Aocra-
ToqHo npoqHbr ,  TaK KaK B HHx ocHoBHyro Harpy3Ky npn n: ru6e Hecyr  HapyxHbre
cnon. Taxue JTonacrH He rpe6yror Hapy)KHoti uexasHqecxofr o6pa6orxu, Ho 3To co3-
Aaer rpyAnocrn, TaK xax rpe6yer noBbrrrieHsofi Toqnocrn npH H3roroBJreHHH. 3aro-
TOBKH nepa nonycaroT Ha MorIIHhrx npeccax B cnerlHaJlbHbrx urTaMnax H nocJle cBapKLt
Tep M Hqecrn o6p a6arbrBa tor. llp n rror'.r HaAo n peAorB p arnrb Bo3 M o )KH bre AeQop Ma urt H.
HeAocraroqHo H3freHbr cneKTpbr xore6aHHli TaKHx.nonacrerjr,  Koropbre Moryr
r{Merb HH3KHe cocraB./rrnulne qacrorbr, no3ToMy nph KoHcrpyxpoBaHHH caeAye'r o6-
parqarb oco6oe BHHMaHHe ga o6ecneqeHHe AocraroqHori xecrxocrn Jronacrn.

.I [nq ynnornennfi  J 'ronacrn B Kopnyce pa6overo Koneca B coBpeMeHHbrx ryp6u-
Hax HcnoJIb3yrorcrl  MaHlKerbr, oxBarblBaiourHe QaaHeu K AonycKaroqHe c6eM rl
c6opxy ynnorHeHHq 6es AeMoHralKa , 'ronacrn (pnc.V.7). MaHxeru AonlKHbr npe-
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nfTcTBoBaTb npoHHKHoBeHHto BOAtr BHyrpb Kopnyca H npoTeqKaM Macr'ra H3 Kop-
nyca B npororlHblrlr rparr r1lp6r.rriH. }rn rpe6oBaHAfr. o6tncusrorcr pa3Horl serH-
qnuoil  AaBr'reHr.rf l  B noToKe: pt- nepeA pa6ouHrvr Kor' tecoM H pz - 3a KoJrecoM.

AaeneHHe BHyrpH Kopnyca H3Mepnercf l  crof l6oM MacJa, Koropoe 3?rroi-IHr€T
B?r B BeprnKa"rIbHrtx ryp6HHax H!'rH MScr' I f fHbre rpy6onpoeoAbl - B ropH3oHTdr'tb-
Hbrx, H Bbrpaxaercfl Qoprury,rol'r

psa :  gug  (2 ,  -  Zp .  ̂) , (v . l  )
iAe Pu -  nJOTHoCTb \ lacJla i  Z,  -  OTNIeTKa MaC., lOnpHeMHnKa Hr ' IH MdC;lOHanOpHO|O
6aqxai  zp.^ -  orNrerKa octr  noBopora " lonacref t  pa6overo Ko,Teca.

Tar  xax  o6 r tqHo  p t  )  pnn ,  a  pz  1ps , ,  To  ra  qac rb
VII.r ' IOTH€HHfl ,  KOTOpafi paCnOXOXeHa AO OCH nOBOpOTa
;ronacrefi ,  npenflTcrB), 'er npoHnKHoBeHlt lo BoAbI B Kop-
nyc,  a  qacTb,  pacno" lo ,KeHHag HHX(e ocH noBopoTa,
npenfTcTBVeT BbrxoA.v  \ racJa H3 Kopnyca.

Vnrorsesrie cocror{r rr3 . lB\, 'x noflcoe U,o6paeuux
rraHxer ?, Bbtno"tHeHHbt.\  rr3 trac,Tocroi 'rxorjr pe3rrHbr r.r
pa3- le . rer . rHbrx  npot re ;^h\  ror {Hbr \ r  xo. r tqor i ,J .  - \ lauxersr
npn;* iarbr  cBoH\r r i  Kpo\ rKa. \ r r r  K Kopn) , -c) '  /  l r  Q"raHuy 6
i t  \ , a r q u n  o  f , a u l r  r a L - r r \ .  n K ^ ^ - ^ . .  , i ,  - ^r i  ! L i d , n i J c ' o r t r f l b i  i i t t \ i 1 . ' , t  U U p a . j U I t ,  q i U  H a [ j y ; * ( t l b i i l  i l 0 f l C

carioyn;rorHsercq nor faB;reHHe.\r Bo.rbr,a ai! ' tpeuHrui -
no^1 . laB"ieHiierr \rac. ' ia" Cuap,vxti  l raHxerbr no^qnuparuT-
cf l  xo, rouorr  .1 ,  npHKpen"TeHHbtr r  K KopnVcv BHHTal r r r ,  a
i i3H)'Tprr no.I)Karbr Ko,rbuorr 4, Ha Koropoe c nocroqHHoli
cl t ; tor i  , lbeqr npvi+(HHbr 5. Ko;rsua / w 3 Bbrno,,rHeHbr r.r3
. lB!, ' - \  qacrel i ,  .{ro -]aer Bo3}rolrHocrb npn vcraHoe,teHFIor. i
Jonacr l r  codpar t  l r  pasoSparb vn"rorHeHne r r  3at reHl r rb
IraH;*(erb,r.  Cratxn \raH;f ier cpe3anr Ha -yc, cKJenBaior
npr{ \ 'cTaHoBKe Ha \recTo rt cr{eulatoT Ip! 'r  oTHocrtTe.lb-
HO. lpv ra .  Tax r re  ) ' nJo rHeHHf f  Bno rH€  Ha . I , ex (Hb r ,  r r
npoTeqKil  \r3cr 'ra qepe3 HH.\ Haxolf lTcR B npeAe,la.\  Hop-
\ {br .  B craperx  KoHcrpvKunf fx  ru lporyp5Hn npHMeHr-
J'tr{cb ropuoBbie yn"loTHeH[rq [29 l .  ycraHaa;lHBseNrbre rtoA
QilaHrI€Ir ronacTr{. OHn sve;H pqA cyulecTBeHHbrx He-
I ,OCTATKOB.

Kopnyc pa6ouero Ko,:reca ffBnfiercrr cxeaerHoft Ae-
TaJbro. B ireirr pa3\{euarorcn onopbr uanQ ,Tonacrefi ,
]{e.KaHtt3it  t{x noBopora tr B 6o;raurHHcrBe c"ryqaeB cepBoMorop pa6oqero Ko,' Ieca,
KonQrr rypauHf l  x  pa3] repbt  Kopnyca e 6orr luef t  iv repe 3aBl tc f lT  or  KoHcrpyKuHH
Ire.\alrH3rvra noBopora, qHc.:ra,ronacrer? n 4eficreyloulHX |cnr'rHft.

-  HapyxHbre pa3i\{eprr H r lopva Kopnyca rr orHoueHH€ (u., KaK y)*(e yKa3brBanocb
e $ I I . l ,  oKa3ueator  6orsuoe BJHf lHHe Ha r r r IpoAHHaMHqecKHe KasecrBa pa6overo
KoJIeca. Hau6or' tee pacnpocrpaHeHbr cit€Ayrorque Sopunr KopnycoB: rIH.rrHHApHqe-
cxaR (clt .  pHc. V.1,6), e xoropofi  BepxHrrs qacrb (4o ocert noBopora .nonacreft) eu-
no./ ' IHqercR no uH,' tHHApy H HH)Ke nepexoAHT B KoHyC C O6paayrcu1eft,  otepueHHoft
no Ayre oKpyxHocrn; cQepHqecKar - co cQepnvecxHM noscoM, pacnono)KeHHbrM
B 3oHe;ronacreri  (crrr.  pnc. V.6), H AoxoAnrrlef i  Ao cQepur q?rnHHAptrqecKori qacrbro.
B eapy6exHux ryp6uHax npnMeHrnor HHorAa Kopnyca, B Koropbrx BepxHrR qacrb
BbrfiorH.flercfi B BHAe pacuHprrpu(erocrr KBepxy rena BparrleHHrr c o6pa3yrculefi,
coanaAaloqeti  c KoHrypoM nporouHofi rracru. Ha noBepxHocrn TaKoro Kopnyca
Bo3HHKaer rnApaBxnqecKafl cHld, HanpaBJIeHHafl npornBonoJlolKHo oceeofi  cHJIe,
Bo3HHKaloutef i  Ha pa6o<ervt Konece; cyqecrBeHHbr.\ npeHMyulecrB or{H He HMepT.

B uHnHHrpHqecKHx Kopnycax AHaMerp crynnr{br d.,  :  don coorBercrByer
AHaMerpy qH, ' rHHrpa,  a  cQepHqecKl rx  dr ,  :  dr6  -  AHaMerpy cQepsr .  f lpx  o4nua-

Puc. V.7. .{,aycropoHxee cbeM-
Hoe ynnorHeHHe Jronacrx pa6o-

qero Kor'Ieca
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KoBbIx dun.: d.6 ayuutHMH no K. n. A. H nponycKHoft cnoco6Hocttt  rBJIf lroTcfi  Kop-
flyca co c$epuuecruM noficoM, ,rro o6tscHffercfi MaJIoft nporflxeHHocrbro crecHen-
Horo yr{acrKa H MeHb[rHMu 3a3opaMn Me)KAy BHyrpeHHefi xpourofi ,ronac'rn H Kop-
nycoM. flo KaBHTaI{uoHHbIM KaqecrBaM TaKHe Kopnyca e 6onorxHncrBe cr'ryqaeB
oKa3btBalorcq oA[HaKoBbrMH HnH 6nnsxurr.ln. 34ecb oAHHaKoBoe crecneune (uecrHoe
HJIH npOTnXeHHOe) nOTOKa npT.IBOAHT K OAHHaKOBbTM H3MeHeHHTM CKOpOCTH H Aa-
BJreHHff H oAHHaKoBo BJrr{f ler Ha pa3BHTHe KaBura(r iu t29, 401.

flpaueHeHne AByxnepoBbrx pa'6ounx Koil€c no3Borser yMeHbuHTb BABoe suCr'ro
qanQ, a BTynoqHoe orHoruenue H KaBnTaquosuufi  Kog@HuHeHT Ha 0,03-0,05_
OAHaxo B AByxnepoBblx Koi 'recax npH HepacqerHbrx pelKnMax, KorAa ! 'ronacrn pac-
noJlaralorcfl noA vTJIaMLI g * ep"u, peurerKa npoQn,reri craHoBtrrcff HepaBHoMep-
HoIl,  uto npHBoAHT K Bo3HHKHoBeHHio Bo3MyuleHail  u nraxpefi  e notoxe H noHHxeHHro
K. n. .q. Ha 66.ntuylo Ben[qHHy, qe]r B oAHonepoBbrx. f lpn arornr HecrauHoHapHbre
npoueccbl BbI3brBaIoT nynbcarlHH AaB.[eHrrq rr AHHaMHqecKue Hafpy3KH, Koropbre
Moryr 6otr l  onacHbIMH, ecJIH , ' tonacrb Ha HHX He paccr{HTaHa. f lpaxruxa noATBep-

_ _  _ ^ - - - - : r _
. f r L a d t r l  n u J M U . d r f t u u I b  l a n n ^  x E i l c f t l . l t l  .

Kopnyca oceBbIX H AuaroHa,' IbHbrx pa6ovlrx Korec BbrnoJrHfiror c nepe.lHr{\r ,1HH-
uev  ( c r r .  puc .  V .3  u  V .a )  p r . I r r  c  3a . IH r { r r  - tH i { r r e } r  ( c r v r . puc .  V . i i ,  a ) .  l l p r r  nepe lHe \ l
pSCilO",lOlKeHHH .lHHU{a nepe}{blr{KH \{ex(.l}' OTBepCTHq\tH .]Jfl ,rOnaCret't t{ TOpI{OI{
Kopilyca i loJlyqarcTcr MaJoro cer{ennq. i lpnt Harpy}KeHHyr cw,raMn, Bo3HHKarournMll
B Hapy)KHbIx onopax ;onacteft,  H rrenTpo6exsulrr l  cH.iroMn nepetrbrqKir leQop-
ItHp.v*Iorcfi 6or-Ibule, qeM ocTar'IbHbte gtelreHTbl Kopnyca, qro vlteHbuaer ero o6ulyto
xecrKocrb H npoqHocrr. OAsaxo 3Tor rHn Kopnyca y4o6eH c rosKr,r 3peHr{f i  pacno-
Jo)KeHHfl )rexaHH3MoB B cepBoMorope. Kopnyc c 3aAHHM AHr.rureM, o5reAHHesHrrft
c tlHxHHApoM cepBoMoTopa o6jlaAaeT 3Haq[Te.;rbHo 6o,riluefi xecrxocTbro rr npoqHo-
crbto, Ho B oceBbrx ryp6HHax oH rpe6yei npH\reHeHHfi cepBoruoropa 6es.lsrrula lrJ 'rH
co BcraBHbrM ^ lHHu- teu (c l r .  pHc.  I I .6) .

l lepevrrurtt  Me)K.(y orBepcrHqr{H B .1Har{erpa! 'rbHoM (nepneH;Hi(y, lrrpHor\t  ocn
BpaureHHfl) ceuenuu Kopn,vca, npeAycl{orpeHHbre .1,rf l  Tofo, qro6sr }, ' \ reHbultrrb ero
^[HaMeTp 11 BTyroqHoe oTHotIIeH]Ie, Bbrno,lHfftoT Bo3Mox(Ho .\ taJbri \ f l t  no ixHpHHe;
oHH o6uqHo rB,Tstorcg Han6o,' I€e c.,Td6brrr l{ecroN{ Kojreca. I ;rq roro qrc6br He pac-
ruHpflf i  nepeMbrqKH Kopnyca cAenaTb HX locTaToqHo npoqHbrr{H, npHNteHflroT pac-
IIOr'IOr{€HHbre BHyTpH nOdIOCTH BbrcTynb{. !,,rR lrOrO HCnO,lb3yrOT BCe pSCrrOJsfs€MO€
npocrpancrBo B , ' tHMHrHptroureM Afial{erpar'rbHoM ceqeHHH (c}{.  pHc" V.l0).

Kopnyca, orr ' InTbre 3aoAHo c uHJHH.qpoM cepBoMoropa (crr.  pNc. V.4), rxHpoKo
npHMeHqror B oceBbrx H AnaroHa,'rbHbrx r1'p6xirax. Kopnyca, Bbrrro; 'rH€HHbre orretbHo
or uHnHH.(pa (cu. pnc. V.3), BbrnoJrHsrorcf l  ^tJf l  KpynHbrx ryp6aH (o6sruHo npu
Dt ) 6 u). fTppr orle,rbHoM lrur'IHHrpe Heo6xo,rl.nro npHMeHeHlre Mor.r.iHoro Kpen",te-
HHx [ocpeAcrBoM 6oaros H lrrnoHoK, r{To ycJoxHfler KoHcrpyKuHro, Ho qacro oKa-
3blBaercff Heo6xoAnMbrl{ H3-3a rpy.{Hocrerl  oriHsxlr H AocraBKH Ha MoHTa}K Kopnyca,
Hr\{ercqero 6o.rsuryro Maccy H pa3ilrepbr.

Coe.(HseHHe Kopnyca ntt unnHHrpa cepBoftroropa c QnaHuer{ Bai la oc,vurecrB"' Is-
etcq ru6o nocpeAcrBoM KpbuuKn pa6overo Ko,Teca (cu. pHc. V.3), ; ' IH6o HenocpeA-
crBeHHo (cv. prc. Y.4 w II .4), TorAa po.rb KpbrrxKu Bbrno, 'rHrer pa3Bnrbrr l  SaaHeu"
KpenreHue KpbrruKH c rtni'mHApoM ocyuecrB,'rffercs raK xe, KaK KpenneHHe uH.riHH-
Apa c KopuycoM H raKlKe ycxo)KHrreT KoHcTpyKqHro, Ho B Kpynuux ryp6HHax npH
D, ) 6 u qacro rBnrercn BbrHyxq{eHnbrrr no ycnoBnrrM o6pa6otxn BaJIa. Boaru
n rafixu Bo Bcex coeAHHeHHrx pa6oqero KoJreca .(on)r(Hbr 6urr saAe)KHo flpeAoxpa-
HeHbr oT caMooTBHHqHBaHr{fl, qro nyqltre Bcero AocTHraeTcfi npHBapxoft rc noBepx-
Hocrn conprxeHHofi AOTBr'rH cyxapr{KoB, ycraHoBneHHbrx BnnorHyto K rpaHH.
Kopnyc H uHnHHAp cepBoMoropa orrHBaror H3 cra,'In 2O|CII n,rx 30.r'i, KpbrulKy
cepBoMoropa - H3 craJrH 20|CII.

O6terare.nx pa6oueno KoJreca Bbrno/'IHflror cBapHbtMH H3 ;r{croeoft cra,'tn MCt3
(crw. plrc. V.6); B 3apy6exHbrx H 6oaee crapbrx oreqecrBeHHbrx KoHcrpyKunnx -
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;lHTbIi l iH, HHorIa cocToqlqnMH H3 HecKojlbKHx qpycCB (pHc. V.3). CeapHsie o6re-
KareJ'rH, Hlrerorlue noBepxHocro AsorlHor? i<punu3Hbr (cn. pnc. Y.l ,  a), cBapHBaror
H3 ulTailrnoBaHHbrx 3aroroBoK, uro rpe6yer npHMeHeHHfl ruraMnoB, r4,;rr4 u3 HecKo./'Ib-
KHX conpgx(eHHbrx yceqeHHbIX KoHycoB, qro rpe6yer roalbKo Bai ' Ibi{oBKLI 3aforoBoK
rI cronT AeueBre. He6o.,'tsuraff ofpaHKa [oBepxHocrr-I Ha rHApoAHHaMEr{ecKHx Kar{e-
crBax o6rerare,r.E npaKrHt{ecKH He cKa3brBaercq. Ha XT3 nnr. C. M. Kupoea pa3pa-
6oran xoporxuri o6texare;b (L :0,4D1) KoHaqecKoii  Qopruu c npffMod'runel iHoi i
o6paayrorleri ,  npuueHeriHsrf i  n ryp6nHe Cepe6prHcxoft f3C (clt .  pHc. I I .6). Taxoi i
o6rerare,rb xoporxo conpflraercf i  co cQepo/r r lpH Ma;1oi\r BTy,:IoqHor,r orno[leHHI{,
ero " rIpH\reHeHHe f lepcneKTHBHo B BbicoKoHanopHbrx noBopoTHol'ronacTi{brx T}'p-
6 H n a x .

Qopua lr . !r ' rHH& o6reKare,lq oKa3brBarcT cyulecrBeHHoe B,lHflHHe Ha K. n. A.
ryp6Huur lr  ypoBeHb , lel icrayroqnx Ha o6rexare"rb cnr' t  [29 ].  Hcc. 'reAoBaHHr noKa-
3a;IH, qro "TVquti l ,rLI no K. n. ,x. r I  KaBHTaTIUoHHbIII  ceoftcrga:vt f lBJ.f i iorcq o6rerareiH
cpe, lHer l r  l " r r rHbr  (Lra,  :  0 ,35D1) .  6o"ree KoporKl . ie  o6rerare. ru  (Ln, , r :  0 ,5D1)
HNreor K. n. f , .  H!rx(e sa 176 i .r  xyArurle KatsrlTarrnonHbre Kar{ecrBa. i ;ntnHtre o6re-
r iare . r r i  1L,6 ,  :  0 .8D 1)  inre ; t t  K.  n .  . ] "  L i i l ; * .e .  qe\ r  cDelHi re ,  npr i \ iepno Ha.  2  9 i r  r r
Bbr3b i  Ba. ru  3 t raq i lTe. rb i {bre i l  , , . rbcaqul r  B noror ie .  Pr .3r ' . tura tb I  j r l i . \  l i cc . te- lcBa; i ; l . i  lo - l -
TBep)+ i . ia rorc , r  npaxrr r rc l i  -  Hal i6o"rbuee nppnre i - ieHI Ie  B r r rAporvp5l r r ia ; t  HauiJ t i
o5rexare,rr cpe:nel i  .ul* iu. BepurrHy odrexare"rq o5srqao cpe3aior, qro cnoccS-
crB-ver v.\ teHbrrleHnrc lel icts.vrorqux Ha Hefo .r,HHavnqecKn.\ Harp_v3oK. L{cnsrraHiiq
KoporKrr.\  KoHrrr{ecKrrx o6rexare"ret i ,  npoBe.reHHbre XT3, . laJrr xopoilr , te pe3i ' .rb-
Tarbr :  K.  n . .1 .  oKa3aJcf i  Bbrrue,  qe\ r  ) 'o6urqr rsrx  o6rexare"re f t  cpe, lner . l r  l " iausr  npr i -
)repHo na 196, i{o npu HecKoJbKo \reHbirelr BT:v" ' Iot{Horr orHorueHHlr.

B : r raroHa, ' rbHbis  r r r :por1 'p6t tHax o6pa3vrcu{ne o6 ' rexare, ter i  ouep, reur i  BorHy-
ror i  xpueoi i  (c r r .  pr rc .  V.  l2 ) ,  xoropas B 3rou c . rvqae . \oporuo coqeraerc f l  c  Kopn,vcorr
pa6ouero KoJeca.

Kpen"rer i r re  oSrexare"re i i  (c r r .  pr rc .  V.6)  re . rnerc f f  Becb. \ ra  Halp l - )KeHHbrr i  r i  oc \ " -
ulecrB.rrercf l  nocpeJ,crBo.\r unII"reK l0 n pa:w a.rbrtbrx urncHoK 11. B 5o",r i ,urr iHcree
KoHcrp)'Kurrr i  o6rexare.ib or^leiqercff or no,rocrn KopIyca. 3anoJHeHaoii  rrac,rclr,
r ,Hr.ru{e\r 4, e roropou npe.lyc\{arpHBaercf l  BeHTH.;Ib Hr' iH KnarraH 6 l , tn BbrnycKa
IracJa nprr le\ ioHTaxe pa6ouero Koileca. .4,Hlrure Bbrnor' IHfi€TCfl ,rn6o JHTbnlr H3
qi / ryHa Cq 28-48,  . rH6o ceapHbtr t  H Kpennrcx K Koonycy 6o; taun Z.

$ V.2. Mexauu3"nbt noroponza nonacrnert pa6o4u.tr Konec
MexaHusvbr  noBopora K, raccnQnuuoyor  no pa3rut tHbl ] r  npn3HaKarr .  f lo  rHHe-

MarrrqecKoft cxerre nplrBona Hx pa3le,1f lror i{a -IBe rpvnnbr: KprrBorurinHo-uaryH-
HbIe } rexaHlr3 \ tbr ,  H l {epu{He oqeHb u l lpoKoe pac[pocTpaHeHHe LI  MHofoqHcJeHHbie
KOHcTpyKTtlBHbte BapHaHTbI HCIIOT'IH€Hllf l i  KI iHCHbI€ MeXaHH3Mbl, HMeIOU{He Orpa-
HrrqeHHoe np l r \ reHeHHe.  Bce paccMorpeHHbre Bbrure KoncrpyKuHLr  pa6ovnx Ko, Iec
oTHOCflTCH K KpHBOTIIHnHO-[UaryHHbr;\r.

Cxeaerxag cxe!{a MexaHn3Ma KpHBolunnHo-uaryHHoro rHna npe.[craBJeHa
Ha pHc. V.8, a. 3Aecu pbrqar a, xecrKo cBfl3anHbri l  c uanQofi lonacrn d, npH nccry-
nareJlbHoi\r nepeMeul,eHnn KpecroBrrnbr a, c rcoropoli oH coeAHHeH cepbrori 6, nonopa-
qnBaercq Ha HeKordpbrf i  yron w noBopaqHBaer Jlonacrb. Tax KaK KpecToBnHa
cBq3aHa co BceMH JlonacrfiMH, To, nepeMerrlaflcb IIoA AeftcreHerv! cHjlhl cepBoMo-
Topa Pcep, oHa noBopaqHBaer Bce .r lof lacrn oAHoBpeMeHHo Ha oAHHaroegtf i
y ron I .

Ha nepega{t cn, ' t  B 3Totvr MexaHH3Me cyqecrBenHo BJIHflror raKHe yrnbr: cr, onpe-
Aerqrculr i l  H?K;ToH cepbnn no orHolueHHrc K ocH, B,{,o,rb xoropoft nepeMeulaercn
KpeCTOBllHa; Y - MeiKrIy oCRMH CepbrH H pblqara; q, Onpe,[9; ' I f l Io[ lHfi  Cr, ' IoHeHHe
pblqara B MepHAHaHxoi i  n . ; rocKocrH,  a  TaK)Ke AJIHHa pbrqara /o , . [ , . , tHHa cepann / . ,
cMerqeHHe L r : rapHnpa KpecroBHHbI  no orHot I IeHHIo K ocH' ryp6nHsr .
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flnHxyutlui uoueHr Ha !'ronacru, uocneAoBarei'rbHo eupaxeHnufi
ToMy, KaK gro 6rr.no cAeJ'raHo B HanpaBnsrcqeM annapare (crur. $ IV.4),
pbiqara Po, ceprrv P, KpecroBtrHu P*o H cepBoMoropa P."0, HMeer

M n" : P rlo : P./o cos F : P*o/o cos Blcos a,

rAe

P. :  Po"cos P;
- P, cos cc : Po coS ercos $.

(v 3)
Tpe6yeuoe ycurue cepBo-

MOTOpa, geo6xoAnrr{oe A,rq o6e:
cner{eHHfl  ABHiKeHHq, 6es yuera
norepb  Ha  TpeHHe B  u japHHpax
rlrexaH H3N.ra BbtpalKaeTcfi LI3
(v 2) H (v.3)

D '  -  A '  D  1 -,  C e p  I  \ f B .  K D e  -

: Kx"M sBz cos a7(/o cos B) 2
>- Przi,. (V 4)

3lect ("" ._ xosQQnuueHt,
o6ecne,{Ngaro[lHii ABuxeHHe
Me.xaHH3Ma;  , i  -  xHneMaruqe-
cxn i i  xoaSQNuneHT nepeAaqH,

€i :  COS a, 'COS B :

:  COS ai cos (T - 90") :

:  coS a/cos (= e  + a) ,  (V.5)

r,[,e ]for F : =Y F 90" :
:  =q 4  d ,  TaK KaK yron
Me)K,qy H?rIpsBr€HH€lvt Pp H
ocbro z paBeH Q, a yro.l Mex.{y
HanpaBneHuel {  P,  ,H ocbLo Z
D A B C H  c g .'  

BupaxeHue  (V .4 )  no3Bo-

r f leT npoBecTH Kt l  HeNIaTHqe-

cr<Hf i  a laf lA3 MexaHH3lvta [41 ] .

HslreHss yrrb l  q f i  d.  H co-

o rHoueHHe pa3N{epoB npH 3a-

AaHHoM M s",  Mo)KHo ,rN6o

yMeHbul lTb ycHnHe H pa3Mepbl

cepBoMoTopa H yBennqHTb efo

xoA S, nn6o Hao6oPor. i
MeHsuHe cH.'IbI cepBoMoro-

pa crpeMgTcs nonyqHTb, KorAa
TpyAHo HJIH Henb3ff yBenHqr{Tb ero A}raMerp. flpH gaAaHHofi cH;'r€ pbrt{dra 3To Aocrll-
raerct npn Bo3MolKHo 6or'rourefi AnHHe puvara /p H MaJroM Ko3QQHuHeHTe nepe-
AaqH i i ,  9TO COOTBeTCTSyeT 6OATUTHU !f i13Ma. H MaJrOMy paCCTOflHHIO L. 3ro HC-
nonb3yercf l  B MexaHH3Me, npeAcraBneHHoM Ha pHc. V.8, 6, xoroputt i  Ha3btBaIoT
MexaHH3MoM c HaKnoHHorf ceosrofi .
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aHartIOf HI{HO
qepe3 cr.rnbt

BHA

(v.2)

p
r K p -

Pgc. V.8. CxeaerHac c.xeua KpHBorrrsnno-uaryHHoro Mexa-
HH3Ma (a) n xoucrpyKunf, BocliHrorracrnoro pa6ouero KoJIeca

c HaKr'roHHofi ceprroft (6)

I lpn g, 6rnexorvr K H!.r1ro, L - x /0, yr.rre T - K g0o, rnHeuarnqecKnrt xoe6dH-
IIHeHT noJlyqaercn 6i lusxr4M K'eAHHHIIe, ycnnHe cepBoMoropa - 6o,rrruprru, a' ioa
cepBoMoropa l teHbuuM, qeM B MexaHH3Me c HaK.rousofi  ceplrof i .  Taxoi i  MexaHH3M
(crt.  pnc. V.3) Hasrinaror NIexaHH3MoM c npnlrof i  ceplrol i .  . [ , ,THHa pbrqara B HeM
orpaHHqeHa A,tusoft Kopnyca H nonyqaercs uarrolt .

B eltcoxoHanopHbrx pa6oqnX Ko,'recax 3apy6ex{Hbrx crpaH, TaM, f.{ ,e He yAaercf l
IocrHqb rpe6yevoro xoa$QuqlleHra nepeAaqH i,  n ' ,-rexaHH3r,rax c oAHHM pbrqaroM
u ceplrou, npHIVIeHflrcT !{exaHHslvt c , lsof iHofi  puuaxHofi nepe4a.ref i . ,  cxel,ra KoToporo
noKa3aHa Ha pi lc. V.9. 3Aecl 3a cr{er coorHoueHHfl rr. i tgr{ trr i t* ocnoBHoro prruara /
H lBvn;eqero pbrqara 2 ylaercl ,)')
i lo;1)9r{Tb o6rqlrr.i ^focTaToqHo 

'\

rra,rt ir i  xoaQ$uqaenr nepeAa-
,{u ; ; .  .4eorlHaq nepe^taqa yBe-
. rHqi lBaeT .ur rHy Kopnyca w
\racc.v paSovero Ko,' Ieca. Ho
N03BOJ qET 3  HA q  I ITCJbHO,V} ICHb.
LU i lTb  C I r " t v  cepBo I {oTOpa,  CO-
: iDa i r i rB  pa6oro r :no r ro6Hocrb
{P . "pS)  3a  cqer  vBe" t t rqeHHf l
e fo  xo^1a .

O. lHnv  H3  ocHoBHbtx  HaH-
6o.ree aQQexrunHsix cpeAcrB
.locrH)*<eHHr rpe6,velroli ct{.nbr
cepBoMoTopa f lB", lseTcR noBbr-
ujeH He Ia BJreH tr fl .\{ac"'Ia B
ceDBoMoTODe.'  

Hnxe  paccMarpnBanrc f l
sa  n6o , ree  pacnpocrpa  HeHHbre
KoHcrpyKuHH pa6ouHx  Ko . tec
C MCXAHH3T{AMH UATVHHO-KDH.
BOIUHNHOTO THNA.

MexaHHsr,{ . ..I::l':'o_qo*, ll[rl;,?;;i,.-;:,i:T;iT1"I":ff;:i;:t XJ?#.J:["BX
paCnO, lOX(eHHbl l l  nepeA , ' IOna-  Kpbr ran ;  d  _  no ; roxeHne HaH6o, rbuero  orKDbrTHs
cTf lMH Ha KOpnyCe c  . I ,HHUIeM,
orreJflrouHM cepBoil torop or noJ,-Iocru, B Koropofi  nolreu{aerc, KpecroBHHa, HMeer
6o, t ruroe pacnpocrpaHeHne (c l r .  pHc.  V.3.  v .6 ,  V.B,  I .1) .  l l l rorc  cepBoi l {oropa,
Ha xoroprt i t  Haca:K^eHbt nop[ueHb, o6lrqHo orrHTbrft  l t3 q-vryHa, H KpecroBHHa,
orJHrafl  Hs cra.rr.r  30J' i  rrnH cBapeHHaff (cv. pnc. v.6) uj nporara MCr3, *u-
npaB, : Iqerc f i  BTyJKar tH I {3  6pousur  6pOQl0-1,  3anpeccoBaHHbtMn B r (pbrr r rKy Ko-
; reca (s  xopnyc) ,  a  npn { r - rHHHbrX l r r roKax ._  B HH)f iHee rHnrr te  (pHc.  V.3) .kd.n" ,
nopueHb H KpecroBt{Hy Ha r,uToKe 33K.r13IHbI\{H KOnbUaNrH 4 (Cv. pnc. v. 'g, 6),
noJIoBHHKH Koropblx npHTflrHBarcr 6o.nralrw HiH oxBarbrBator o6orlrvror? (ov. pnc. V.5).
l9* .  I ipHMeHf lerc f l  KpeI I , r -eHne ra l inof i ,  saBnHqeHHof t  Ha uroK (cv .  pnc. 'y . l I ,  a j .
lllrox HcnoJlb3yercfi TaKxe Jr'Iff noABoAa MAC.,'rd B norocrH cepBoMoropa H orBoAa
ero H3 nonocrH Kopnyca. Arf l  3Toro B ero ueHTparbHoM orBepcrnn ycraHaBj,t6Baror
rpyQu I u Aenarcr nonepeqHbre orBep crus 2 (inr. pnc. V.g, b).

n,tq roro qro6u nopureHb He KacaJrcrr cTeHoK rIHnHHIpa,3a3op MeXAy HHMH
3aAaror 6oruLue, qeM 3a3op nocaAKH (ArlX) uroKa B HanpaBnfirourHx BTyJrKax.
B Hexoropbrx cepBoMoropax rnrr ynnorHeHHq -3aqopa ruexAy nopuHeM H r{HnHHApoM
npHMeHflIor nopuHeBbl€ Ko.i lbl{a 9 (civr. pnc. V.6). Or noBopora B rt lnaMerpansHor?
fl ' r loCKoCTH KpecToBHHa yAepx{HBaeTcf npH3MaTtiqecKHM}t urnoHKa]\rH 8 (crur. plrc. V.6),
BXOAf lUIHMTI  B ee na3bl  H 3aKpenneHHbrMrr  Apyf  nporHB Apyra Ha BHyTpeHHHX CTeH-
Kax Kopnyca,  w, rH (Hr ' rHH[pHqecKHMH UTI IOHKaMH J (cv .  pHc.  V.g,  6) , 'yc . raHoB. , . reH-
HbIMH Ha UeHTpa, lbHOl \ {  npHxHBe KOpnyca.
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CoeAuseHlie cepbrH c KpecroguHori I{N{eer 6o,ruuoe 3HaqeHHe c rorIKH 3peHHF
Bo3\.{oxHocrefi c6opxll pa6overo Koneca Lr 3ana[r4fl. Ao[ycrHMbrx yrnoBbrX orKr-ro-
uesui i  Bo B3aHMocBt3aHHbix  Aera;nx ( ropnyce,  cepbfax,  pbrqafax,  rcpecronuue) .
I- lpuiueHnrcT HecKoJ'tbKo BapHaHToB TaKHx coeAugennr?:

a) nocpeLcrBoM 3acronopeHHbrx rurHQTaun HiTH tnopoMn naJrbqeB, ycraHoB,-reH-
Hbtx no HenoABHxHor? nocaAKe B KpecroBr.rHe H IIo xo4oaor? nocaAKe B cepbre
(cu .p i r c .  V .6 ,  no3 .  3 ,  V .8 ,  5 ,  nos .  5 ) ;

o) nocpeAcrBolu i larb(eB MpHHpa cepbra-KpecroBnHa, BbrnoJrHeHHb{x B BHAe
uHnoB 8,  or , ' I t t t r rx  HenocpeAcrBeHHo Ha KpecroarrHe (cr r .  pnc.  V.3) ,  uro  3Haqarerbno
ycr-toiKirfler o6pa6o'rKy KpecroBHHbr ;

a) nocpe,tcrBoM npoyixHH, ycraHoBJeHHbtx Ha KpecroBHHe, KaK 3To cxeMara-
r{ecKH noKa3aHo Ha pHc. V.9. B 3ToM c";Iyqae na"leq 3 earpen,rrror B cepbre; [po-
yuHHa 4 ceoHr,r Hape3HbrM KoHuoi\r,  lcrsHoBreHHbrM c 3a3opoM B orBepcrnH 5 rpe-
croBHHbr,  KpenHTCs ra , ixou 6.

f lepoue ' lea BapHaHTa Ha3brBaor  coeAHHeHr. { f l r , {H c  xecrKHMH cBq3qN{H.  OHlr
rpe6l 'rci  ror{Horo co6;rrcAeHrrq noJox(eHHs ocei i  oreepcruri  11 ulrnoB B Koprrvce,
I ipecrcBl rHe r i  cepbrar .  C6opKa B 3Torr  c" r ) 'qae Bo3rro>KHa.  Kor^ la  nepeKocbr  He npe-
t s h l i l ' i l O T  l t  ? O D C ;  i l  R  n r R P n r - T : r q \  i i i 2 n H l t n n R  I i n O ' , r e  r , l r o  r r P n P i i a r (  k r  f l D r { R . )  l q ' r  i i  H p -r  - '  -  - ' - - r  * ^  " '  " - r  " r  " " ' ^ "
paBHovepFio l r i '  pacnpe, le" leHi r io  lasJeHl i  j i  Bo BT\ ' . rxax.  I ; rq  odecneqeHHf l  Hop\ ra , :u i io i i
c6opxl i  H pa6orrr ]rexaHH3rra 3alaercx yr.roeor. i  , lort-v*cK, paeHln;r l ' ,  qro rpe6ygl
gatccxol i  ToqHocrn lrexaHuqecxo/r o5pa6orxlr.  . trocTouscrBaMH MexanH3i\roB c ;.{ iecr-
Krrvi i  cBfi3f l Irut f fBJRtorcf l  . \ra"taf l  oSutaq fJHHa Kopnyca, nocraroqHo BblccKr{e ; i iecr-
Kocrb n  nooqHocrb KoHcrp) 'KurrH,  Bo3MoxHocru c6opx l r  c  HenepeBeDHyrbr \ r  Kop-
n vco l t .

B BapI raHTe r lexaHH3rra noBopora,  Bbrno, ' IHeHHoro c  npoyulHHar{H,  c \ reqeHr- r f f
t t  s onpe1e;reHHor? lrepe nepexocrr ocel i  r{or_vr 6urro KoMneHcrrpoBaHbr 3a cqer 3a-
: iopcB J  n  oraepcrr r f l \  KpecroBr{Hbr ,  no3Bo. ' rqrorunX npu c5opKe c} {ecrHrb npo\ -u lHHy
e rpeSr'erroe no,Tox(eHHe. Herocrarxarru 3Tofo lre.\aHH3Ma f lBJqrorcr 5o;rsuran
f" l tn{a  l ioDnvca H,  KaK c" ieJ ,crBne,6o, r ruraq \ tacca,  a  raKiKe Ha" lHr{ r re  raK} ix  lonoJ-
HI I reJb i {brx  Lera"re i l ,  KaK npoy lxuHbr .  C6opxa sToro MexaHH3N{a o6uqso npoH3Bo-
Alircq B nepeBepH-v-To\r Kopnyce, qro B KpynHbr.\ ryp6aHax i lpe{crnBrf ler rpy-rHocrn.
KoHctpyxunfi  c npoyrxHHarnr urrrpoKo npuN{eHnercr 3a py6e)KoM B coqerannn c Bbr-
HeceHHbrMH 3a npe,{eJbr Kopnyca cepBoMoTopaMH.

EecxpecroelrHHHft MexaHH3r\r noBopora ,ronacreri  c nepeAHnlvr pdcrro.r lo>KenneM
cepBo\(oropa 6urrr BnepBbre npelJo)Ken f.  C. IqerorresrrM H pa3pa6otan Ha I lM3
e 1950-x roAax. OrtHa H3 raKHx KoHcrpyxunli  npe4ctdB., ' I€Hd Ha pHc. V.10. B aron
MexaHH3Nre nopueHb coerHHflercrr c cepnroft nocpeAcrBoM craKaHoa .1. Xsocroeu-
Kalr l i  c Hape3HbrMH KoHuarrrr craKaHb{ ycranaB,lnBar,or H 3arf l fnBarct nai ixavu I4
B orBepcrHsx nopuus. 8. Craxasu npoxoArr qepe3 .IHHqe Kopnyca 9, a xoroporvt
oHH HanpaBv'rf lrorcf l  BTyiKal{n Z, euno,'rneuHbr}ra Hs 6poHsur EpOQl0-1. B craKaHax
ycraHoBreHbr naJ'rbuur 6 ruapHHpoB, coeAHH.firoudHe Hx c cepbraMu 2. l l l rox 13, sa'
KD€flileHHrrfi Ha nopr.uHe, cJy]KHT A.;rg noABoIa H oTBoAa Macta no ycTaHoB,{eHHbllvt
B ero ueHTpe rpy6av 11. Kprnuxa pa6ouero KoJTeca /0 sunorHeHa orAeitbgo or
eaaa 12. I lonacrr  3  n  ee Kperr ieHH€ K [anQe 4 n  pu iuary  5  raxue N(e,  KaK na puc.  V.2,
Ho oHH Moryr 6urs unofi  KoHcrpyKuut' t .  Ens. Bo3MoxHocrn ueHTpHpoBaHHfi nopuHfi
B (H;lHHApe B OTBepCTHffX A.'Ifi XBOCTOBHKOB OCTaBi'lfltOT 3a3Opbl TaK )Ke, KaK A,'Ifl
npoyluHH B MexaHH3Me c KpecroBnnoft. Or nepeMerqennft B rpeAenax 3a3opoB cra-
KaHbt yAep)KfiBaroTcfi cHJIaMH TpeHHff, no3ToMy 3artr faeK 3aAaeTcf raKHu, qto6bt
HanpqxeHHfl B xBocroBHKax AocruraJrH He MeHee 150 Mfla. Craranu orJIHBaCIT I'I3
cra.,rfl 20fC",,1 HirH 30JI.

MexaHHgrrt 6ee rpecroBnHbl ocao6ox.{aer noJlocrb B Kopnyce, pacno/to}Ker{Hyro
HHxe ",'Iot-rscrefi, H B coqeraHHr4 c ycHneHHbrMH nepeMbrqKaMH /5 nossoaler npeAeJIbHo
yMeHbrxHTb ,(", H Maccy pa6ouero KoJreca. Pa6oqne IL'IolIlsAH no o6e cropoHbt
noptl lH.rI  cepBoMoTopa co cTaKaHaMH, KaK H cLIJlbt cepBoMoTopa, HeoAHHaKoBbl

1 4 6

Pxc. V.10.  lUecrulo.nacrHoe pa6ovee Koneco 6ecxpecroaHHHoro rnna
f3C J.ixepaan
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(MeHbue co cropoHbr AHH-
uia). Foarruee ycHnHe Hc-
noJrb3yroT npH noBopoTe
JronacTH B Ty cTopoHy, fAe
Heo6xoAHMo npeoAoJreTb
6ontwutt rHApaBaHqecKHr?
MOMCHT,

MexaHugivr 6ecrpecro-
BHHHOTO THna C nepeAHHM
cepBoMoropor{ 6ee AHHula
(pHc.  V. l  l .  a )  qBJ ' r rerc f i
pa3HoBHAHOCTbTO OnHCaHHO-
ro Bbrure MexaHH3Ma.  Bnep-
Bbre oH 6rr,r npeAr'Io)KeH
II. H. f lerponun H
i l r n , , z

l L .  A .  f , c11  Hb l rv t  n  Pa3 l lauo-
TaH Ha /TM3. 3leco craKaHbi
3a l teHeHbt  npo\ ruHHar l t {  6 ,
3aKpenJeHHbr l l l r  Henocpel -
CTBeHHO Ha nopuHe z cep-
BOI \ lOTOpa l I  COeATIHeHHbtMH

c cepbrarvrH 5 u  puuaraMLr  I  2 .
, I lonacrn l4 ornutar 3aoAHo
c qanQaMu" Kopnyc J  eb i -
I IOI ' IH€H C HII :KHHM . lHhIqCM,
a efo noi'Iocrb 4, B KoTopoli
pacno, ' lox(eH MexaHH3NI no-
BOpOTa, O/XHOBpeMeHHO f lB-
. [ teTcf f  Ht t iKHeft  no" locTblo
cep BoMoTop a H Haf p y)KaeTcf i

no.llHbiivl p a60r{ HM Aa B,TeH HeM

MacJra. flpn arou raK)Ke Ha-
rpy)Karorcfl yn,' lorHeHLLn I 6
nonacreri. A,tx roro qro6bi

HX pa3 fpy3Hrb ,  B  uanQe

";IoII?CTH 11poCB€pi1€HbI pa-

, [HanbHbre /3 H oceaHe 15

oTBepcTHq, no KoTopbIM Mac-
JTO, npOHHKarouee qepe3

3a30p MeXAy r'IOnacTbto 11

BTY.:IKOII, OTBOAHTCff B NO.

. ; rocrb Kopnyca I  w no rpy6-

K e  2  q e D e 3 L l r o K 9 - e n o '

i 'rocTb Baia B H Aanee HA

c, ' rHB. l lpn raxof i  pa3fpy3Ke

HeH3ft)KHEr yreqKH MacJIa,
KOTOpbie, KaK noKa3aill4 tlc'

nbrraHHs npH TeMneparype
20" C l-vt aaaaeHnx MacJIa
1,5 MfTa, cocraBJ' IqoT
0,035 M3/c,  qro Moxgo cqn'

TaTb AOnyCTHMbIM.
nnn npeAorBpatr1eHI'tr

noBopoTa nopluHc noI{  AeH'

€

o

r 48 r 1 9

cTBHeM oKpyxHoli cocrae"'Isiou{6fi cnirbr _ceper, ycraHoBneHbr rlg,tHHIpHr{ecKHe
III I IOHKH I1 , BbInoJHeHHbIe H3 crarx 45. Pu,rar npHKpend'reu K qa[Qe ,]orrdcrn
nocpeAcTBoM rai iKH l0 vt npusMarHqecKHx runoHoK.

MexaHHsrv{ pa6overo Ko"r 'r€cz c cepBorvroropolr 6es l trHuIa H nopuH€Nr, DScrroi lo-
x(eHHblr{ 3a ! ' Ionacrnltu pa6ouefo Ko!' Ieca (pnc. V.l l ,  6), npHMeHrnr s ropn'soHTd,.rb-
Hbtx r l lAporyp6lrHa.x_c ue,:rbto npu6,rusHTb (eHTp rqxecrH pa6oueno Ko"rleca K noA-
UJHnHHKy ryp6HHtr. B Herr Kopn,vc 26 csou*r.{Huulslr rrpHcoeA[HeH HenocpeAcrBeHHo
K Q,' laHuy eai la 28 nocpe.XcrBoNt rr lyxHX 6o, ' Iros (r;ryxaper. i)  29 n pa1ra"tbHbrx uno-

Pnc.  V .12 .  Pa6o ' {ee  Ko. ' ieco  c  . t tQQepeHuHaJbHbl } {  cepBo} {oropo} r  fuaroHa. . rsHor i  rn rporyp6nxur

HoK 27, Qilxcl lpoeaHHbtx KoHHqecKIruH uruQ^rayw 25. f lo,tocrs Kopnyca 24 coepre-
qeHa c noJ'IocTbrc cepBoluoTopa, a xoropofi  pa3rreuleH rre.xaHH3ilr.  LUrox 23 sanOa-
B, l f feTcq B Kopnyce BTy"- lKaMH 22,  eunoeHeHHbr. \ r r r  us  6pou:sr  BpOOl0-1,  l r  yKpe-
n,'IeH B nopuHe 21 rafit<oir 19. flo,tocrs 20 cepaouoropa or^Ie,teHa ot o6rexare,ilfl ' l8
rJIyxHl\ l  IHHUIeM 17. B ocra,IbHolt l rexaHLr3N{ noAo6eH pacc.lrorpeHHoi\ry Ha
prrc .  V. l l ,  a ,  Ho pa3rpv3Ktr  yn. i rorneHuf i  , lonacre l i  B HeI {  Her .

MexaHHsiv l  noBopora pa6ouero KoJeca c  lHQQepeHuHaJbHbrM nop[ rHeM BnepBbre
6u.n paapa6oraH XT3 n npHMeHeH Ha pr r re  f3C. 'Pa5oqee KoJ ' reco c  raKHM )Ke Mexa-
Yryoy- (pnc. V.12) rrsrotoBr' IeHo IIM3 Arff  nnaroHa,rbHbrx rn4porypdirH 3erlcxor:r
f3C' I{rrruu4p BepxHero cepBoMoropa l2 oAHoBpe}{eHHo f lBJ'rnercs KpecroBHHorl
H nepeMelr laercf l  no HenoABH)KHor\, ly nopuHto 13, o6pasoBaHHoMy BbrcrynoM Kop-
nyca 15. Maciro troA.r3B,t€Hnelr noAaercfi B no,,rocrb g nol, nopruHLv lr Bo BHvrDeH_
Htolo noJlocts 20 qepe3 tcrdHoBroHHurl Ha noABHxHoM nopuae 17 n rpeciosune
turoK.18, eaxpen,teHrit t l i  raf ixauH 19. Otsolrrrcf i  Mac,To H3 rro.f loctw 16 HaA HHxHHrvr
nopuHeM no rpy6e 14, a ns noiocru /.1 rcopn,vca - qepe3 ean 10. Hanpan.nnercx
KpecroBHHa BocnpHHK[{arcuIHMH oKpyxHbre ycnrnq r . r lnoHKaNrH 6,  ycraHooJIeHHbrMH
Ha npoMe)Kyror {Hoi \ t  noqce Kopnyca 5.  C psrvara l rH J ,3aKpenJ ' reHHbrMH Ha UanQax 2
; lor IACT€i i  l ,  KpecToBHHa uapHHpHo cBf l3aHa cepbraNlJ i .  7 .



B gtoM MexaHn3lvre noBopora pbrqafn nepeMeualorcg B n,'IocKocrrX, HopMdr.tbHtil&+
K ocfiM nonacrer? (ycraHoarregHbrx rtoA_ yr,rolr 4So x ocr.r ryp6nuu), a KpecroB"*J--
nepeMeu{aerct B HanpaB/leHHH ocH ryp6nHlr. 3T o rax x(e, KaK B KoHHr{ecKoM Hanpa-
BJrf irorr leM annapare,. rpe6yer npHMeHeHHff B cBr3brBaroulHx Ex cepbrax cQepuve-
cKax uapHHpoB 4.. IJ'ns onpeAe-neH!! ycwnuii s sroru MexaHH3Me r{cnorrb3yror^Qop-
MyJIbr (V.2)-(V.4), no yrnbr d" u F",-aHailorLtqgbre yr,,rarvr d H p,3Aecb.qBJrf lrorcq
[pocrpaHcrBeHHblMH H B ;trc6ux noJ'IoxeHHflx coorBercrBenHo onpeAertorcfi KaK
yr.r lhl  MexAy HanpaBd'IeHHtlvIH ocH cepbrt{ l t  ocbro ryp6ngnr H MexAy HanpaBJreHHrMu
ocH cepbrl l  H BeKTopa.,cHJbI.pbtr lara, a xoaQQHrIHeHT nepeAaqn onpeAeflsercs H3
Bblp-alKenu s E',:cos a "icos p ". HaxoAflT 3TI.{ yr"rlbr H3 nocrpoeuug B Tpex [poeKIIHtx.

Kopnyc pa6ouero KoJIeca cocronT H3 Tpex qacrer?: co6creenHo' Kopnyca IS,
npoMexyroqHofo nolc.-a 5 N xpsrruKu Ko,/'Ieca 8, or,rlursrx H3 crad:rr.r 2O|CII'n cxpe-
IIreHH_bIx Mex(Ay co6oft n c Bai'toNt 6o,rravu H pa1ua;1bHbrM1{ runoHKaMH.

o6orq'o ycH,r 'e a auQQepeHrIHaJ' 'rbHoNr cepBoMorope np' xoAe Ha orKpbrrue
;onacTefi  3Har{HTeJ'IbHo npeBocxoAnT ycHJHe nplto6parHoNr xoAe, TaK KaK pu'Ooor"
i ' I" lot l laAb noABHlKHol'o UH":IHHIpa 3HaqHTeJIbtio npeBocXo.IHT nr' IoulaAb BHyTpeHHefo
IH"'IHHApa- f loerorry raxol i  cepBo\rorop npn\{eHH\r B Tex cJ.vqafix. Korra npeo-
.fo"rena ert l t  i i  no"lo)Klrre"r I  H sr i i  r  rr . lp a B.t rrqec x; r j i  \ro\re H T, crperrs Ulr l tr  c q ,u  ̂ p,rro
"Tonacru, 3Har{HTeJbso 6o"lsr le orpHirare. lbHoro, lel icre.vrcureio Ha orKpbrrHe.

Ky, 'rHcnsrr ' i  Me.\aHH3M cxeMarHqHo npe.{craBJeH Ha pHc. V.13. Ero Aeficrsne
ocHoBaFio Ha roM, qJo nPh ,a,eHxeHHH Ky"rHcbr a no\ ret icteuev cn.lbr cepBorvro-
Topa P."o KaMeHb 6 nepeMetqaercs BAoJb na3oB K)'" iHcbr 14 oAHoBpeMeHHo, 6y-
. l-vrtH ulapHHpHo cBg3aH}IblM c pbrqafor\{ 6 nocpe.{cTBoM naJbqa a, no fyre oKpy)K-
HocrH, pa^l l lyc xoropoft paeeH /0. l lplr aror,r pbtqaru noBopaquBaror uanQsi D n
r'IonacrH BoKp-vr HX ocH. Tarrrm o6palou, .tocrHfaercfl olHoBpeveuuurfi noBopor
Bcex ironacrei i  Ha oIHHaKoBufi.  yro.r- Cxeua.jeircrgHs cHr.r B MexaHH3rv{e noKa3aHa
H a  p H c .  V . 1 3 ,  6 .

IoNxyutnfi rtoueHr Iia J'Iouasrn 6ea.yeera crr,'r rpeHHq 3Aecb Bbrpaxiaercfi aHa-
Jor l {qHo Kpr lBo lx l lnHo-L l laryHHoMy'  MexaHI i3r rV qepe3 vcH": rHe pb i r {ara Pp,  cHr}
. laBJeHHf l  c reHKI t  na3a Ha KaMFryh P*H cHJy Ha xpec ioeHHe Pno:

il[ *: qf;=;F.$to's ,l : P*rlpgs5 .;rsin a,.

B erHx BbrpaxeHHfl. \ ,  KaK yroi* i  si . 'pr..  V.13, d:

P*: Potcos r7; P*p: P,, sin a'.

Tpe6yerroe tCrrr 'r l r€ cepBoi\, loropa rr3 (V 6) w U.7)
P'"up : Ko"zP^o: KortVIoz sin z' ,  (cos .7/",y :  K,""PpzE'i ,

(v.6)

(v 7)

(v 8)
f le. &" - xoaQQI{u}{eHr .18}{ iKeHHr; €; - KrrHelrarn,{ecxHr? xoeQQnuneHr K}rHC-
HOH nepeAar{H,

€i :  sin cl. '1cos y :  sin a' sin (= p -r.  a') ; (v.e)
r /  -  y roJ ' I  N {e }KAyHanpaBneHHeM cua  P r i l  P , , , y :  90  +  (=q  *q " ) ; 3TopaBeHcTBO
c.r ' I€AYer (pugr V.13, 6) H: paBeHcrB /r:1oB c B3aHMHo nepneHAHKynffpHbrwrH cropo-
H a M H  S : 9 0  - 6 '  * . 0 - = _ e ,  o r K y A a  ? : 0  _ i _ e :  g b  + ( = q  + o , ) .

,  AH^a-nns BbIpalKeHH^Il (V.6) n (V.8) noxasuaaer, qro npu yrne HaKJ'roHa na3a
q' -- 90o n yrne q : 0 e cpeAHeM noro)KeHHH pbrqara E, : ' l  n 'xoA cepeorrroropa S
nolyqaeTcfl  MHHHMdT'lbHblM, npHqeM AnHHa pbrqara io orpaHnqnBaeTcfi  4auuoft rop-
Iyca. Taxnlr o6paaou, 3ror MexaHH3M noAo6eu MexaHH3My c nprl toft  ceprroh.
On npNr' ' reHeH Ha ptAe oreqecrBeHnbrx f3C, r;rasHulvr o6paion r f  HAporyp 6usar
ruBeAcKoro npoH3BoacTBa.

MexaHHsN{ c  HdK; ' IoHHbr :u  na3orr {  noKa3aH Ha pHc.  V.13,  a .  B sev npH BepruKa. , , Ib-
HOlt pacnorolK€HHH pblr{ara B cpeAHeM floroxeHHH HMeeTCfl BO3MO}KHOCTb yBeJ'IHqHTb
Ar'IHHY pbtqana H yMeHbulrrrs rpe6,veMyro urr ' tv cepBoMoropa. f lpn laanux yrnax d'

r50

f. g, 6nusKux K 90", yee;rur{HBaercs xoA cepBorltoropa, a xoo$QnqneHr nepeAaqn
?', craHoBHTcfl MeHbuIe eAHHHIIbI. 3Aecs ry,r l ica / y 'cranoer' I€Ha Ha BHyrpeHHeNI
Bblcryne 2 xopnyca H HanpaBd' ' I f fercf l  t IHrrdHApHr{ecKtrMlr runosxar,rn 8. Potqarn 5
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Pxc.  V .13 .  Cxeua H KoHcrpvKuNn pa6osero  Koreca c  KyTHcHHM MexaHH3MoM cxega K,v -
. lucnoft nepeAar{H;d - cxerta rerlcrsHq or.r B nepe,gaqe 6e: vqera norepb Ha rpeHHe; 6 - BocbMH-
r' lol lscrHo€ pa6ovee Ko.leco c HaK,:IoHHbl" 

"T; l ; ;-  
c.\eMa tei icreuq ul;r i  yveroM rorepb Ha

coeAnHeHbr KaMHflMH 4 c xy"rrrcofi  rr s cpeAHeM no,toxeHltH HanpaBreHbr BAo.[b ocrr
ryp6uHu. Cepnort lorop Z ycrarioB.f i€H, KaK o6uqno, f leper, lonactrrMn 6. Vee,THqeHHe
xoAa cepBoMoropa S n A.rHHbt pblqara /o :4eca J' terKo ̂IocrHraercf l ,  Ho 3To yB€irr-
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qHBaer AtHHy HHXHeI1 qaCTH KOpnyca H O6TeKarers 3. Kporrre rofo, yeennueHne Io
tpe6yer I IpH 3Har{HTe"nbHbIx orKJioHeHHtx pbrqara or cpeAHero noro>KeHHs pacu]u-
peHHt {gpnyca B 3oHe pacnoJlo)KeHHq KyrII Icbt. 3to yeerr}IqHBaeT BTy,[oqHoe oTHo-
ireHHe r(r.  H Maccy Kor' teca H HaptAy c rpvAoeMKocrbro, erreeanHoii  pyunoft npg-
rogxot? rauHeft B na3ax KyJ'ILIcbr, qB!' I tercq ocHoBHbrM HeAocrarKoM KoHcrpyKUun.

I

Puc. V. 14. Pa6oqee Kor€co rxaroHarrbHoii rr.rporyp6nHur byxraprxnncxoft I'3C: a - pa3p€.
H nJraH pa6o,lero Ko,'reca; 6 - xaueHt co cQepnqecxoii ary,rxoft

Ky,'tncHue MexaHH3Mbt B coqeraHHH c Kpbr,lbr{arbrM cepBoMoropoM qacro npn-
MeHqror  B AHafoHar ' rbHbrX fHAporyp6HHax (pac.V. l4) .  B xopnyce I2  pa6oqefo Ko-
i1€C?, O6te4UHeUXOrvr C UHnHHApOM CepBOr\{OTOpa, ycraHoBJ.reHbi noA yrnoM 45"
Aecrrb nonacreri ^13, coe4uHeHHbrx c qanOaMH II H, paqaraMl 15 [rnoHKaMH u 6oa-
TaMH 11. Ha nanbubr /6 purvaroB HaAerbr craJ,'rbHbre KaJ'leHbre Br!;'rKH 8 (pnc. V.14, 6),
HapylKHafi cQepHuecraq noBepxHocrb Koropbrx conprraercf i  c orBepcrHeM B KaMHe 9,
orJIHroM l ' ts 6poHau 6pOOl0-1. 3aeoArrr raKyro BryrKy B KaMeHb pa3BepHyroft Ha
90" uepes qHnHHApH'{ecxHfi na3, 3areM roBopaqHBarcr B pa6ouee nbaoxin"e. FIpn
noAaqe Macna noA AaBneHHeM B noJrocrn Kpbrnbqaroro cepBoMoropa l8 wnu 19,
o6pa3yrcquecq t lerbrpbMn noABHlKHbrMH Kpb{Jrbr,MH 4, ycraHoBneHHbrMn Me}K.uy AH-
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cKaMH 2 n ueTupbMn He[oABH)KHbrvrH Kpbr, ' Ibf iMn 10, porop 3 noeopaur{Baercf l  H no-
BopaquBaer KpecroButy 17, c roropofi  oH cBff3aH Ba,[oM /. f lpn 3ToM KaMHH, rrepe-
MeIIIaf lcb BMecre c KpecroBHHofi,  noBopaqHBaror pbrr{arr{.  f loAer.rxngre Kpbir 'rbr
poTopa nepeKpblTbl cBepxy H cHr.r3y Twcxavvt 7, K Koropbrrvr oHH i lpHKp€rr;1eHbr
6orrauu 5 vt Ko, ' IbueBbrMH runoHKaiuH 6. HenoAeaxHnre Kpbr, lbq pacno,-rararorcr
Me)KAy IHCKaMI-{ 7. Ha nepeMeqa}oulHxcrr KporlrKa.K IHcKoB t{ KpbrIbeB ycTaHoBJeHbl
ynJIorHeHHq, Bblnor' lHeHHbte B Btir le f l-oSpasHbrX MaHlKe^r 20 wz lrac;tocrofixo/r pe-
3HHbt (pnc. V.l4), BHyrpb Koropbrx i loAaercq \rac,To nol . IaBJeHLre!r,  npHlKr.rrrarcu1ee
HX K KoHTaKTHbi l {  noBepxHoctn l l .2 l .  B xpa i - iHLrx  no,To}KeHIqx porop ynHpaercq B He-
noABI,l)KHbre Kpbr.:tbfi .

Ans poropHblx Ky;IHCHbIX MexaHpI3IroB raKiKe BepHbr Qoplry;rsr (V.6)-(V.9).
f lpH yr" 're f la3a d. '  :  90o H cpe,[HeM no,{o]KeHHH pbir{ara B .\{epr.rAnassofi  nJocKocru
? : 90o Pnp : Pu, a's' ,  :  1. B lpyrux no,i lo)Kenr' iqx pbrqafa tro; r,ronpeAeJflercf i
KaK npocrpaHcrBeHHrrui rrextrv clr;roft  Ha pbrqare H HanpaBJeHuerr Pn H3 nocrpoe-
HHfl,  B TpeX npoeKUrlf iX.

MexaHl tgr {br  noBopora . ronacre l ' r  c  cepso! {oropaN{r . r ,  BbrHeceHHbr lnr  r r3  Kopnvca
pa6ouero KoJeca,  np i r l reHqror  3a p1 '5exorr .  Cepaorrorop pacno" tarax l r  . r i r6o uex11,
ipr ' IaHI{dr{ l I  BaJoB rVp6Hust t{ reHeparopa, "I t5o ts porope reHeparopa (c. lr .
puc.  I I .5) .  f lpu sTor \ r  ur roK cepBoMoropa no"ryqa€rc f i . { . , ' rHHHbrM H cyMMapHaq Macca
,I€T8., ' l€f i  MexaHH3Ita noBopora yBej ' Ir iqr.tBaercf i ,  a KoHcrpyKUHq e o6qey yc, iox(Hfl-
erc f l .  Kporue roro, . l ; tnHsrr i t  turoK rpe6yer ,v-craHoBKH onop BHyrpH Bara.  l lpH
pa3MeqeHHH cepBoMoropa l lelK,ly QlaHuarvtH Ba,ra nocJ'Ie.IHHe no, ' Iyqarorcf l  cu, ' IbHo
pa3BHTbiI lH. PasrteuleHHe cepBoirroropa B porope reHeparopa el l le 5o,ree yl, 'ulHfier
urroK. B CCCP ara KoHcrpyr(uHfl He nprrlreHq,racb.

S V.3. OnpedeneHue ycurLufr. cepsoJr{omopa
pa6oqe?o KoJLeca,

Cepeouorop B noBoporHoJonacrHoM pa6ouerr KoJece H3 rr",r€{€ pbrqara joJx{eH
co3larb cnny Pr, Heo6xoAntrtvto, l" l t  noBopora irorrzcrH, Koropafl  Moxer 6trrs Halr-
,{eHa H3 VDaBHeHllq } loMeHTOB

Polr :  (ou ( t  iVI  ) -  Mro):  +"  /Vlcap, ( v . 1 0 )

3Aece , ( " "  :  l , l ;  /Wrp -  MoN{eHT TpeHHf l  B onopax qanQbr  J lonacrn;  rV l .np -
Mo[{eHT conporHB,TeHt{f l ,  xoropuni J,o,r)KHa npeoAo,rierb cH"ra Ha n, ' Ieqe pbtqara;
M - cyMMa Mor{eHToB, . Ief icrByroulHx Ha Jonacrb,

t r7 t  :  Mrrn-  iV[a  -  M, ,  (V. l  I  )

l le M.,,o - fn,[paB;nqecxlt i l  r torreHT; ,VIc - rroMeHT or cn.i tbt Beca Jonacrlt ;
M, - l roMeHT or ueHTpo6exHrrx crr"r;  3HaKlr I{oMeHToB tV[ w t\ Irno cqHTarorcf l
noJIo)KHTe,' IbHbtMtI (rax xe xax .! f . , , .) ,  KonJ,a oHri HanpaB,' IeHbI Ha 3aKpbrrHe .to-
nacTH.

fHlpaer' INqecxnfi  MoMeHT o6srqHo otlp€,{e; ' Irercf l  H3 yHHBepcannHor? volvrenrnori
xapaKTepHcrHKrr  AaHHoro rHna ryp6ur iur  no Qopny;e

Mcwn:  ;u iD1H,  (v .12 )
r \e  Mi  -  npHBe.reusuf t  rHApaerHqecrr r r i  MoMeHr;  D r  -  AuaMerp ryp6HHrr ;  H -
pacuerHufi Hanop.

Cuna Beca onpe^re,Tnercfl KaK AJIfi cHcreMbI ilonacra, TaK H Ai'rfi cocraB,'Iffrorqlrx
3JIeMeHToB. Bec cncrer{bt r'toIIdcrr{

G.a : Gn,r -r- C6a i Gon -7 Gp, ( v . 1 3 )
rAe Gnr, -_Bec nepa .; Ionacrn; Gqn - Bec cp"'rauua . l tonacrH; Gun - eec uanQbr
Jtonacrn; Go - sec pbrqara.



Bec gneMeHToB, ecJIH l43Becrnbr cu,'tbr seca G slu o6teuor 7 aHaJIoroB, ubxuo
onpeAenHTb no Qopvy,ralr noAo6Hq

Gt : G",itp,.,/p" ;v poV nlu}, (V.14)
rle HHAeKcbl M orHoctrcq K MoAe"{H, f l  -  K rorrscrH; l :  DrlDlx - Macura6Hblfr
xoeQQHqneur.

P ttc' v' I 5' Pac n pel"'"'JJ",'# 
;#:ff l'o;Xi::.'*" 

(a) n :u arox aa o-

f lp" npoeKTHpoBaHHH HoBbrx runoB H roHcrpyxqufi  pa6ouero Kor€cd o6teu
3,Ie:weHToB onpe.{enflror pacqeroM, npHqeM cJloxHhre A€TtrH pas6noarcr Ha pg,{'
reoMerpHqecKH npocrux Qnryp, o6teuu Koropbrx cyMMHpyror. O6serrr nepa nonacTr{
HaxoAtr KaK cyMMy o6teruou V,, I(oropbre npeAcraBnqpT co6ofi  ycer{eHnbre nrpa'
} I I IAb I  B  PA3ACNCHHOM UHNHHIPHqECKHMH I I  .VCPHAHAHHbIMH NOBEPXHOCTf lMH NEPA
ronacrn  (pnc .V. l5 ,  a ) .  OrcoAa

n n

7" :  I  v i  :  \ '  dR (an, - :  ar)  (b, , t  + b" i )14,
I I

l \Q Qr;,.  Qet, bui,  bri  -  coorBercrBeHHo IxHpHHa u A,/ ' IHHa BepxHero u HH:KHefo
ceqesur? nHpaMEAbr.

Pa4uyc Lt KoopAHHarbt no ocqM OY er OZ uenpa rfl)Kecru rrepa H ApyrHx cJ-ro)K-
ustx QHryp onpeAe,lfiIorcff H3 orHotueHr.rr crarHqecKoro noueHra o6relra r o6.serwy
3rHx Qnryp:

n  l n -  L  l n  n  l n
R u . , :  I  I , ' , p , /  I  l ' , r  ! / u . , : \ V ' , a , /  l t z , :  z u . r : \ V , r , i  I v ' , "  ( V . 1 6 )
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r4e R, , !i, Zi - COOTBeTCTBytOque KOopAHHaTbl IIeHTpOB TfiiKeCTH 3,Ie\{eHTapHbtX
o6reuon Vi.

I{enrpo6exHafl cn;'ra orrD€Ae.rrercfl no QopuyJre, Koropaq n o6qeM BHAe Bbrpa-
}KACTC'  TAK:

Ct :  m iRq . ,  t o l  :  tTL tRu . , ,n2n t l302 ,

rAe mi -  cooTBeTcTB\:ro i i la f  3 j ' IeMeHTapHar Maccai  Ru. r  I  -  palH,vc
xecrH sroi l r  r raccbr.  rL -  qacrora BparI IeHHfl .

^ l lo;uesr or  cn- lbt  Beca ct lcretrb l ronacrr i

, v - _ n  t ,
z r . l ;  . . . , _ ' J . r . t t t  

. r

rAe /u.. - IIr'I€IIO CLlJbt TflKeCTH.
MorreHr or r{eHTpo6exuoi.i ctr.rrbr M, aosriuKaer, Korla BeKTop ueHT.po6exuor.i

cl l . lhl  cl lcrertbl i ' Ionacrl . I  C, Hanpae.' IeHHoIl HopMdr-IbHo K ocH ryp6nuor 02, pacno-
r'Io)KeH BHe lHaMerpa;rrHoi;t H yeplI.{HoHaJbHoil n,rocrocreft, B Koropbrx HaxoArrcfl
oct l  noBopora r, Ionacrel i  OR. Orctola, ecJnt cr lnrarb, qro roqxa npr.r j ' iox(eHlrf l  ueu-
rpo6exuoii  cn.ru coBnalaer c rreHTpoy rf lxecrn crrcreMbr, 3Tor Mor{eHT paBeH

(  v .  ie )
noBopora ; ronacrn OR (c l r "

B coorBercrBun co cxeuori

( v . 1 7 )
qeHTpa rn-

( v . i8 )

Mc:  C" ru " r :  C  s i n  U2 ' . . ,

F-le C" - cocraBJgroqafi  cH"'tbl C, r ioprra, ' lbHar K ocir
pnc.  V.  15,  a) ;  Z , r .  .  -  HaxorHTcr  aHa,Torr rqHo (V.16) .

Monesr rpeHuq B rranQax nonacrtr onpelexflerct
H a  p s c .  V . 1 6

Mrp: (R.rd,r  -  Rsdn * Rcd,p) i t2, (v.20)
r , I ,e  R.^r  H Ra-peaKI{HH onopi  Rc -  peaKUr i f l  B  yroPe tonacTH:  da vr  dB-cooT-
BercrBeHHo Hapy)KHwrt n Bnyrper{Hlui AHar,rerpbr onop qarQbr; drp:f E ' ,7"
-cpeAHrui lnanrerp ynopnori noBepxHocrt. t :  d,,p H d"u- coorBercrBeHHo napyxHul:r
I{  BH_yrpeHluq lua}rerpbr ,vnopHoir roBepxHocrn; f  -  xoaeQaqneHr rpeHnr,
I  :  0 ,  12  - :0 ,  15 .

IJ 'as onpe,qeneHHfl peaxqnrl onop ueo6xo,r l l l ro 3Harb cKJy rH{p3B;1Hr{ecKoro
AaB.' IeHHfl Ha , lOnaCTb, KOTOpyTO r{OX{HO npe.lcTaBHTb KaK reoi l{eTpr.rqecKyro c.v}iMy,

P " u . q r : { P l r r + 4 r , ( v . 2 1 )
r .qe Pzl  -  oceBag cocraBJf l rorqaf l  cHJbt ru. lpaBnuqecKoro AaB. j IeHHq;

P,p r : M,J(R.. aZ) :9550M7(nR o. F) - N .ZZ)
cocTaBJl t ro[Et  cuJbl  fHApaBnHqecKoro ASBI€HHq, CO3AaOqaf l  r rOr ' I€3Hbtf t  BDa-
qarcrrlnft MoMeHT Ha Bar-r! Ttp6nHar;

R*. r : 3g,2 (Ri _ Ri,) sin v, v - (v.23)
paAHyc ueHTpa AaBieHrrf i ,  onpeAe"rf lercf i  B npernoroxeHHtr paBHoruepHoro pacnpe-
{eneHHt AaBJIeHHfi B npOeKUIl l I  Ha .IHal{eTpaJbHylo i l . , ' IOCKOCTb; z - t{HCi' IO JlOna-
creri; Msp - 9550lVin - Bpauarour.l.i MoMeHT H3 Bd;1| ryp6nnur e Hil{; i ' i/ - Morl1-
Hocrb ryp6nnu B KBr ;  n  -  qacrora BparqeHrq B o61unw;  Rr :  DJ2 -  paAHyc

(v .15)
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pa6oqero Koneca; R"" - paAnyc BTyltKtr pa6oqero Kor'r€cai t - rlegrpanbnbrri yroJr
npoeKr{HH i ' rof lacTH B AHaMeTpanbHori nJ'tocKocTH

O6rtqHo cocraBilr lorJ\af l  P zr onpeAenrrercf l  no cH"noBofi ynuaepcanbHoft xapaK-
TepHCTHKe,

P4: P'rO?n " (v.24)
rAe P; - npHBeAeHHoe 3Har{eHHe oceeoft cocrasrtgrcluefi fHIpaB,'tHrlecror? cH,,tbr.

z

&,
2ui)

,r?ud

Pnc. V. 16. K onpele.{eHHro peaKuHH t{ cu,Tbr pblqara B oceBoM (a) n.rua-
roHaJrbHoM (6) noaoporHoJronacrHbrx pa6ouux Koreca,r

B npu6.nuxenHbjx-pacqerax Pzr onpeAenflercrr KaK Pzr :  prr, ,r lz, rAe PzuI
n p H H H M a e r c n  n o  ( l l i . 6 l ) .

PeaxuHH onop R.a, R6 H Rc orrp€{orf lrorcf l  H3 ypaBHeHHfi crarnrn, B oceBbrx
Typ6HHax B coorBercrBnn co cxeMof i  Ha puc.  V.16,  a ,  a  B AuaroHaJrbHbrx -  no
cxeMe Ha pHc.  V.16,6.  PeaxuHf l  B HanpaBJreHHH ocH ,Q onpeaennercr r  H3 crar t { -
qecKoro paBHoBecHrr cH.rI.  B oceeux pa6oqHx KoJ.tecax H3 ypaBHeHHff

r56

-  Rc :  C, (v.25)-
I  l ' l
l d r

a B AHaroHa,rbHbrx pa6oqHx Konecax (cu.  rarxe pHc.  V.15,  6)  uz ypaBHeHHq

- Rc:  C s in  0  *  G.n cos e,  (V.26)

r,qe ueHrpo6exHas cnna onpeAer'rrrercf l  no (V.17), a G.. '  -  no (V.13), no Ha coor-
BercrBytoueM paAHyce Ru., :  ( ' ,u. 

" 
sin 0. Tar KaK ocb ;TorrscrH oR' e AHaro-

HaJ'rbHoli  ryp6uHe HaKJ'IoHeHa, To Ha ynop , lonacTH B HeKoTopblx KoHcrpyKrIHtx
(puc. V.l2) voxer AeficrBoBarb cocraBJrrioqas or HanpaB;ieHsofi  no ocH OZ cunrr
KpecroBHHbr, Ho A"rq ynpoue14e salarrH B nepBoM npH6JrHi{eHHH groi i  currof i  l roxHo
n peHe6peur .

PeaxuHH onop B oceBbrx ryp6uHax (c l r .  pHc.  V.16,  a)  pacno, raranrc f l
crflx, naparneJ'IbHbtX II,/'IocKocTH zoY, ti cocraBJ'Ifftor:

R.+ :  1 / t ' i , .+R ie r ;  Ra :  {N+  W,

Rl : { \WV = 1F;u}; R; : V tniF+ te;,r "

r,1€ R.rz t t  R ui Re. H Rs, - COCTaBT-If l IoU{H0, cOOTBeTcTBeHHo HanpaB"leHHble
no ocf lM OZ u OY:  t tx : l roxHo Bbrpa3HTb H3 ypaBHeHHir  craruqecKl - rx . \ {oMeHToB B nJo-
cKocr f lx  Z0R vt  YOR, npHHnrraq 3a no, ; ro lK i r re" rbHbre 3HaqeHr{ t  } ro \ reHToB,  Hanpa-
s" reFrHbrx no qacoeoi i  c rpe"rKe.

OrHocxre; ruuo onopnr  "4 :
R&_ : [=  PocoS  cp  \ l  -  1 , , ) *  C . "  \ l  -  l " ) ,  P - - ,  ( l -T .  l t )  -  Czu " . ] r l ;  t  

/ v  rR \
R a ! , :  [ +  P o s i n r p ( / - / r )  ;  P " r r ( l - l r ) - C g [ . " ] , ' l :  , |  

' " - " '

o rHocHTerrHo onoosr  B:

R_ r . :  ( l  PoCoS rp l ,  I  G ._ ' / .  P , r4 tn  C :u - . t  l ;  
\  1V .29 )

R,ro  :  (  =  Po s in  rp l ,  *  P"o , l r  -  C gu.  , )  L .  I

! .dn ruaroHanbHbr.{ typ6lrH, r, f ,e peaKulur onop pacnoJo}KeHbi B narocKocrf ix,
napaJJeibHbrx n , rocKocr l t  Z0 '  Y ,  oHu Haxo] f fTcf l  aHa"ror l rqHo (V .27)

B nrocKo-

(v.27)

(v.30)
CocragrrRpuHe Hx peaKr{rrH onop onpeAe!'rrrorcr raK:.{ie rr3 \ 'paBHeHuii MoMeHToB,
C '  :  C  c o s  0  H  R b  :  C '  + C . , ,  s i n  0 ;  P z t  :  P . , , s i n  0 .

OtHocxte,tlHo onoost A:

R b , :  [ =  P o c o s q  ( l  -  I ) *  0 " n  s i n 0  ( l -  / : )  i  P j  ( l -  h )  - -

- c' (1. r lt) - c'z\ , l l :

R e v  :  [ =  P o s i n  r p  ( l  -  / r )  -  P " p r  ( /  -  h )  - _

-  C'  ( l  *  / . )  -  C'gu., l  l .

( \ /  3 l )

orHocHTeJrrxo onopu B:

R'a.- :  (+ P, cos q/1 * C.. '  sin B/2 -:- PrJt = C' Ir  - :-  C'zu. ) i l ;  
. |  

'  oo\
R ' e u - - ( t  P r s i n  r p / 1  * P . p  1 \ - C ' 1 2 - C ' g u  , ) t l .  i  

' v  ' ' ) ' : )

f lo"roxHtenrHurf i  3HaK y cHJrbr Po a coorBercrBHH c (V.5) npHHqr npH xoAe cep-
BoMoropa BHH3, Ha 3aKpbrrue. I- lpn xoAe cepBoMoropa Ha orKpbrrne pbrqar npeoAo-
r]€BaeT pa3HOCTb .\{OMeHTOB (-Mr^o * fulrp), nO3TOIry rIOgBr'ifl€TCfl BO3MO)KHOCTb
npHMeHeHHq AH@peHqHaJ-rbHoro nopuHs.  3Haxu cr r r - r  r rpHHf lTbr  ycnoBHo B coor-
BercrBHH co cxeuor i  Ha pHc.  V.16.  PaqHyc ueHrpa. r ,sBr€Hrr f l  B rHaroHarbHbtx  r lp-
6nuax B coorBercrBHH c pnc.  V.16,  5  paeex Ru.  

"  
:  ,Q, , .  o  s in  0 .  PeureHHe cHcreM

ypanHeHnr? (V.28)- (V.32)  esrno i rHf lerc f i  or l rHaKoBo.  A. r r  ynpoureHHq ganNcH a6-
COJI,OTHHe 3HaqeHHt nieq MOMeHTOB 3aMeHglOT OTHOCIiTeJ' IbHbl i \ tH

d t :  [ t l l ;  a z :  l , ] j l ;  a t :  [ t l l ' ,  e r :  z u . r l l i  d s :  g o . r , ' [ ,  ( V . 3 3 )



a qd;IeHbI' COAeplKaUIHe I'I3BeCTHble, OnpeAer'IeHHbIe BbtIUe Ber'IH9I{HbI, O6OenaUaCIT,.*&
HanpHMep, B oceBor l  ryp6r. rHe t repe3 1,

B :  P , t ( l  - l - a r )  * C . , ( l  * a r )  - C a a ;  , -  P a o ,  ( i  *  a r ) - C a - , ;

E  :  P , ra2  *  G r^e "  -  Ca r ; ,  -  Pao ra ,  -  Ca r .
(v.34)

- f loacrlaaB (V-34)^e (V.28) n (V.29), a 3areM e (v.27) H (V.20) H Bbrpa3HB raKEM
o6pasolr P, uz (V.10), norryqntvr

P r :  & r ( =  , V  - . V , r ' 1 i l p :

:  K^,  Lt  u -r  ( f  t2)  ( /  (  d^-r-
,  r r- r V  [ t  ( l  -  a t ) P p c o s q  +  B ] "  r [ +  ( l  - a , ) P l s t n * ; 7 7  d a ) - f C d c l l t " "  ( V . 3 S )

Peruesne SToro ypaBHeHHt ]{o)Ker 5rrrs ual iJ,eHo \{erorolr [oc.TeAoBareJbHbrx
npn6,ruxeuurir.  f lpi . i r i i i l raa BHaqaJe ,Vfro : 0, no.[yqaeNr pp : K^.Mllp. l io,, t-
craBHBaro Pi B BbrpaxeHr{e noA pa-tHKa.raMx, sariAel.r-ua (V.35) p',  wi.  e. i lpaxrn-
qecKr{ AocrarorlHo BbrrrorHHTb rpa-qeruoe npa6j.'IHiKeHHfi.

Moltent rpeHHq MO)KIIO OnpeAeJ'tHTb npH6'rnxeHHbiMH MeToAaMH eHCi-IeHHOft
a{r$!g:_ Hcflonrcys 3aBncuMocrb, cor.:racHo xoroport npw, a ] b 3Haqennrr
{FTF =,  0 ,96a +0,4b c  roqHocrbro ro .4-5910.  lTar  KaK Bcer .Aa R,  }  R '
MOIKHO I IpHHf iTb :

Rr:0,96R4. -1- 0,{R.ay l r  Re :0,96Re. *  0,4Res" (V.30)

flo.{ctas,'-Ian_e (V.36) sHaueHnr coorBercrByrou{Hx peaKunft ns (V.28) n (V.29) n
Hcnorb3yn (V.34), ue (v.20) Ha.KoAHM BbrpaxeHlre rrf l \{oMeHra rpenHfl

M,p: f t21a 0,96arPo cos qd, ,- 0,968d.+ * 0,4ohPo sin ede -t-

+ 0,4Fd 4 -F 0,96 (l - ocr) Po cOs eda ;0,968du +

+ 0,4 (l - od Po sin gds -i- 0,4DdB * cdcl.

f lponene.ur npeo6pa3oBaHus H npnBeArr no4o6Hue qreHhr, nonyqxM
4aa xoaQQHuHeHra npn cn.ne po

At: (f tZ1 1+ 0,96 cos q -r 0,{ sin rp) t( I - ct) da * ard ul

H nocToffHHoli Eln AaHHoro pelKHMa pa6oru ryp6uHur (npn p : const)

f fq :  ( l i2)  (0,96 Ede* 0,4FdA+ 0,968d a *  p&c)"

-3aiueHue u ry.ry) coorBercrByrorqne BbrpalKeHqr roeQenqNeHraun A,'
uaftAer'r Mrp: Ar.Po * Nq. VIz (Y.10) norryvHM cn.iry Ha pbrcare

lPo:  ( * ,  U*dr )  Kr , l ( loA1K*) .1

Cwna Ha pbrqare, KaK 3ro cneAyer H3 (V.35) H (V.40), eanncnr or yrna noBopora
JonacrH p, I IoSToMy ee onpeAenfipr npH HecKo.:IbKHx, o6utgxo nqrx 3HaqeHHtx e,
B roM qHcJIe o6ssatenruo xpar?Hux. f lpn naaec'rHoft Po ycunne cepBoMoropa 6ez
yr{era_ II9Tep_l Ha rpenne B llrapHHpax MexaHH3Ma noBopora orpeAerqercfi no (V,4)
ur:u (V.8). B rrrexaHH3Max c HaKdroHHoft cepsroft n Har.[oHHbrM na3oM 3TH noreprr
BecbMa 3HaqHTeJIbHbI, H HMfi HeJIbsn npene6pefarb.
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(v.37)

BbrpalKeHHe

(v.38)

(v.3e)

r1 M*,

(v.40)

flotepu B KpHBotuHnHo-uaryHHoM MexaHH3Me MoxHo onpereJ,IuTb, yr{HTbrBarr
TpeHHe B y3t_ax H paccMarprBafl nocJre,{oBare,'rbHo AeftcT eyrculne cn"rrbr. llp, q +cL ::  B (puc.  V.17,  a)  cHJra,  npHJroxeHHaR K cepbre,  

-6y. ler

Po: Poicos p + Ap. ,  (V.41)
rre AP" - norepn Ha rpeHue B ulapHHpe pbrqar-cepbra, onpeAe,'r f l rorcf l  H3 ypaB-
HeHHf i  ; \ {oMeHroB (pnc.  V.17,  6)

f P rd,, l2 :  LPrlr:  AP. cos p/o;

Pxc. V. 17. K onpeae.neHulct norepb B Kpr.tBorrrHnno-uar.vHHorr{ ye.\aHH3Me
pa6overo Koreca: a - cxeMa pacrpe.(e.resHfl cfin c yqeroM norepb Ha
rpeHHe; 6 - cxeua aericrexn cgr B rrrapHHpe pbrqar_cepbra; I _ ro x(e

B EanpaBrrroqHx KpecToBHHbr

APp :  AP" cos p -  cn.na,  3arpar{eHHae. Ha [peo,(o. [eune MoMeHTa rpeHnf l  t . i  npH-
,roxeHHaq Ha [ reqe phrqara;  d.-  AHaMerp ocn ruapHnpa.

OrcrcAa
AP. - fP"d"l(2tp cos p).

Crr,ra, Aeficrnyrcular B uapHHpax KpecroBHHbr, paBHa

(v .+2)

Pxp: P. cos a f AP*o : Ppcos crlcos p + Ap" cos a -F Ap*',  (V.43)

rrr,e A.P^p_- norepH B urapHHpe cepbra-KpecroBr{Ha (paeHue AP. npr.r oAHHaKo-
Bbr.\  dn, P" H ycnoBuflx pa6orlr urapnrpoe).

r 5 9



cnaa cepBoMoropa c ytreroM norepb Ha rpeHr{e cocraBJrrer
P.up : zP*p *AP."p : ZPrcosalcos F -r z(AP. cos a f Ap.) f

i - A P . " o : z P p E i +  I A P :  p L . p *  I , t p ,
r.ue Piuo - cnJ'ra cepBoMoropa no (V 4) 6es yuera norepb B
cylrMa noTepb Ha TpeHHe B 3BeHbrx MexaHH3Ma nOBOpOTa;
TpeHLre B cepBoMoTope

(v.44)
MexaHH3Me;  X  Ap  -

AP""p - nor-epa Ha

(v.50)

(v .51)

AP.ep - AP,, + Ap_, _.1_ Ap*u. (V.45)
floreplr B Hd,rr_p&B",1qtou.lnx ulnonKax KpecroBaHbr oflp€{€rrrorcq H3 ypaBgenuflMor\ ' reHToB (pHc. Y.17, e)

AP,u: izP*rtg a cos ',]:r*oir*,
(v.46)

rAe rur s'  rwp - cooTBeTcTBeHHo pa^IHVcbI pacno"[o>KeHHfl unoHoK H urapHHpoBKpecroBltHbl; V - yroJ'I  Mex{Ay ocbto uapgupa lr ocbro urnoHKH B nr,raHe; r in , t  ::  Llr-r.
f l o r e p r r  B  H a l I p a B J q l o u l l l . \  r l r r o K a  c e n B o \ r o r o n ,  R  r n n r r . r ^ u r q  r L ' r  y v  r ' n x , , , . ^ . -

c o c T a B , l r l o T  
- f  - - . - - - - r -  u v r u r r D r , a  r y p v n n d . ) (

AP',, : fG*r, (v.47)
rge Cr, - Bec [rroKa H nopuHfl cepBoMoropa.

B aeprHxaJ'IbHbIX 
]YP6nHax c', ' ty, 3arpaqrrBaeMylo Ha nog'eM nopuHfi co ruro-xou,  APr" :  G*" ,  o6b ivHo ne yunrnsapr .  f Iorep"L noprHeBbrx Konbr{ax onpeAe-;-I f l loT TaK }Ke, KaK B cepBoMorope HanpaBnfroulero annapaTa, no (1V.22). 

I  ---

o6uaq orHocHT€r-rbHaq Be,, 'rHrrHHs norepb paBHa n : r  Cplp,.*.  froAcraeHs
ee e (V.44), no,ryvurr

Pcep : zPrS r nPrup: zPr?;,(1 -- ru) :  .-Pol i0n, (v +8)
rAe-9n : l l( l  - n) - xoeQe'uHeHr norepb _Ha rpeH_He B cepBoMorope.

fiorepn Ha rpeH*e, KaK 3ro cJ'rery.r 
"r 

(v.4,4) 
'" 

1v.+a;,;r*;;or yrnoB ce H(p '  Koropbre B MexaHH3Me CBr3aHbr 3aBHCHMOCTbTO (pl rc.  V. l7 ,  e)

cos p : (1" sin a f L)lte: l, sin a * r,p. (v.4g)
3.qecr L : I"l lp - ornocnTe"rbHaq ArHHa cepbru; rr.up : Lltp _ orHocnre,Tbgoe
CMCUICHHE I i IAPHI {PA KPCCTOBHHbI .

A"'Ifl yMeHbueHHs norepb BbrroAHo trMerb B cpe^[HeM no.rro)KeHHH y ^, 90o,
u oo-!: .^o]9 npH )r:  I  e ire.xaH'3Me-c npavort ceporoft coorBercrByer su,p : l .

u '\texaHH3Me c HaK.loHHol'i ceplrofi norepH aceila 6oaoue BCr'relcrBH€ !B€.,1H-qeHnq a. nts. coxpaxeHH_fl_ ! = 90o npnnnr\.rapr rurp e 0 n no *oi.rpy*THBHbTMycJoBHfiM l '  :  0,8+- 1,0. Vne,ruqeHue i nprleoAHT, K yBeiHqeHHIo rJ.IHHbt Kopnyca,
a yMeHbiueHHe - X 60rree pe3Korlry naueuen_un !,  l r_xoaQsnrrneHTa norepo'g,r.
3saqesns orHocHre.rbHbrx norepb MolKHo uafirn a'pa6ore i tgi.  

- ' -  -

nP:g9pr:oBaHae cHJ'I B KyJrHcHoM MexaHH3Me c yqeroM norepb Ha rpeH6e (cu.
pt'tc' V' 13, e) no3Bonffer, TaK :xe KaK B rIraryHHo-KpHBotuHnHoM, nocneAoBar€.irbgo
onpeAe";rHTb CH., l /  B ruapHHpe KaMeHb_cepbra,

Pi:  Po f  aPo;
HOpMa.[bHyro cHny B na3y KpecToB[rHbr

P * : p ; c o s y f A p o / c o s l ;

cwny Kynucbr (n oAHoM nasy)

P*yn: P,, sin a' !  APn - Po sin a' lcos V -F Apo sin a,/cos T + Apr;
160

cHxy cepBoMoropa

P."p : zP*yn* AP.uo : zposin a,/cos I + z(Apo sin a,,,cos y {

u.;rr. t ,  o6oaHaqHB, KaK B (V.4g),

Pcep : zP rEi i n'P"", : zp oEi1'^ .

dcep:V LP-; / :Lpe, ;  ,  JF; j ,

rie F*, - n,totqa^lb, 3aHlI\raelrafl uroKoM rI;-Il{
AaBreHl le  ] tac , - Ia ,  npr rHHrraerc f i  ppc. {  :  (0 ,6+-0,g)  pcra l (aHaMl I ;  

Ppc,  -  pacqerHoe

, Cuny cepBoNroropa BbrqHc":rflror or^leJ,IbHo ^I,:tfi *u*:or? croponbt ero xola. B IHQ-QepeHI{l IaJ'IbHoM cepBo\(orope I]pH 3To'\ l  yt{ l l rblBaloT pa3Hbie Aaa]rerpbi. yBe.rIHqeHHepacqerHoro IaB":IeHlIf i  ' \ lo)Ker BbI3Barb 3afepiKKy B 3aKpbrrlr ir  ,ronacrei i  npn c6poceFiarpy3Krr ,  Ho,  KaK noKa3ar  B cBorrx  pa6ora. r 'o .  E. '  fap ia ; ; ;  l l+ . i ,  ero  6 ,Taro-npHfTHO CKa3brBaeTCf l  Ha npoqecce pery , t t ipoBaHl l r i ,  no3ro\ tV B . ]aHi {or r  c , ] \ .qae  ̂ lo -6uearbcq 6orcrpore; ic rgr rq  ue c , re lyet .  g  *bnu.  *oau nopueHb - ro . rxeH vnrrparbcqu  *o .gn \ c  r r J r r  Kpb r i u i i v  u r r . t r {H lpa .
!  lo ' - ' le loBare ' lbHocrb pacqera * rJbr  t  f , i ra \ reTpa ceDso\rcropa cJe l ) .CIuraf l .L Onpe:e"rrror crr, lbr rr \roxreHTbr, rei icra),t_-** np".aa.laHnbrx pelKrn{ax B pa_5oqert Ko,Iece. -1.." t toio ; . ; ; ; ;r l ro H3 lrHriaepcarrr iroirr. .xaparrepricruxrr npr.r 3a-AaHHo\t rul onpe^re.rrrru Qi r,Tq nf lTH pexrrr,roe or l / ,nr* ro f fmrn H coorBercrByroqreHl\{ yr ' 'bl  fp'  l lo (v'12) lr  (v.21) H coorBercrByrorr l ' }{  xapaKTepHcrHKaM HaxoAfir/v[ r ' l t t ,  r t  P,r '  f lo ' (V. t ! ) -q{ .  1v.rsr ; ; in. ib j^"ut , i " . "" ,or  Bec neDa ronacrrr  r {  Bec*rcrerrbr .ronacrrr, no (v.r6) * parHycbr ,* u.nrpor-';;;;;;:1; iv l7) _ qeH-rpc6exHylo crirv *rcre.\rbr ronr.rni, 

""-iv.z': i l- ' |o.rur.rrf l1gr.qyrc rHrpagurHqecrioftcH, lb l  P, ,o 1,  no 1V.23) -  pat t ryc ueHTpa , laB,reHHfl .2 '  Crponr noro6iro prrc.  v. to 
-pac;" t i l ; ' ; , r . . , r ,  

no xoropor. i  onpe. le.rnrorpaccTofHi iq  H HanpaBJeHtrq f i r i  t r  . \ loMeHTOB.
3 '  onpere ' lqrcr 'no (v .33)  oruocrr re . r rbHbre pa3l repbr  l r  no (v .34)  -  3HaqeHr. r f fnocroqHHbrx npH,:. . : : : . : : i lHHbr-\ pe)Krrlrax. r,rs'ypuu"eHHa (v. is1 i l rolo^r frocie-AoBareJ'IbHoro npn6.rNxeHHR Ha.xoAfiT cHxy Ha pbrr{are f iJ,rH no'(V.3g) Lr (V.39)onpeAe,l.qn^r Aru,4/ H garer\.{ no (v.40) unu". irr;  p, t i l ; ; l }ro"- pp : I  (q)

;J;:"f?3raqeHHe 
Po*o*'  B npu5naxeHHblx pacqerax no iV.{;- i"n 1V.S; 

"" i ;14. onpe4e;'r f i ror (s yrovHe'Hbrx p_acu,erax) npu po,n* ro (v4l) c 'ny cepbf' ,no (v.43) - cHny KpecroB'Hbr, 
"" it nt 

"'?v.i6l 
- norep' B rrrapH'pax cepbn*[(  B HanpaBntrcqHx KpecroBHHbI, e Heo6xo4HMbIX anyou"* onpe,lenrrror raKxe no-reprr  no A.4T) .

5" f lo (V'44) a'rH (v'4s) HaxoAflr c 'ny,.cepBor{oropa c yqeroM norepb H np*Po 'u* '  no (V.55)  -  ero  AHal rerp,  xorop i r f t  o6u, {Ho oKpyrxr ror  Ao 6nNxaf turHx50 wt+ 100 rrr lr . '
c l t"rut p1 anarv{elP cepBoMoropa B K}r 'rHCHoer MexaHH3Me BbrqHcJlf lror aHaJIor.Hr{Ho,no Qopvyrar" r  (V.S0)_(V.SS) .  

'

B noi iJ-qeHiioM BbrpaxeHHH 0" :  i /( l  -_ n') -  roaQ$nuaeur rorepb Ha rpe-HIIe; n'  :  I  AP' p.ep .- or*oa"r*rbHafl B€", lHrIHHd t loTepb, n.re I  Ap,- ::  z (L'P, sin-a'r 'cos t"- +.f" l . ._ ap."r- l  .yrru'nor.po B Kyr,rHcHoM MexaHH3Me;APr -  onpeAe.rqerc f i  no !Y" !Z l ,  tu5-xe xar  Ap. ,  Ho npa ?:0o H cos y  :  l ;AP.up Bble'C., ' rr€rcn no tV.+Sj; Ap; :  lp" ' l ; ;1 nor.p" B na3.v KpecroB'Hbr,Ha.\oAfiTCq KaK cH.la TpeHHfi B HanpaBr..IeHHlI na3a.
Laalretp cenegyolciPu d:rp^onpururrqercf l  npH N{aKcxNra";rbHor,r norpe6uorr,vcl i-":';:"T';,iX.,5i,11'.:rXH,Ji"!Y 

1?,1'Jn'(u 4q i; vf"".", x p (ndi"oi+ - F,'i-:

AP") + APcep, (v.53)

(v.54)

(  v . D D )

(v.52)

6  O p r o  B .  m .
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S v.4. Pacqern demanert noyoponxHoltonacmHbt-tr paflowux
rconec H& npoqHacmb

Pacqer Ha npoqHocrb Jlonacrlr oceBoro H ln?r'oH3r-rbHoro pa6ourx Korec
npn6nuxeHHbIMH MeroAaMH. PaccqH'i-uBaror J,tonacrb r iaK KoHco,TbHVro Ou"*V,

u )

i i  -_----_r___l
a. , . . . ' . . . ' . . . . . . . -_ ir - i

I t -r;r-T---l 
I

r e J _ + i l l  |  ,  I

F :srs rf--T-'l----r- 
'

I Y
I

I
I

r ;?-
V.^

. \:-fA

\

' J l
N I

Pnc. V.  18.  C.re:r ra HarpyxeHHq Jonacrr l  noBoporHoi ' tonacrHoro pa6overo xo-
, ' Ieca;  a -  oceeor i  rvp6uHu;6 -  ,1uaroHaluHoi i  r rp6nHrr

334€, '13HH.yto 89 Q{?"ry I I  HarpyxeHH-vCI BHeuHnMrJ c}rJa)ul  t r  cKpyqrrBarorr1rNr } ro-
MeHToM (pt tc.  V. i8) .  Pac' {er  Berercf i  B npernoJoxeHirrr  r {e3aBHcHMoro Aer icrBnrr
CHJT H TIOMEHTOB-
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-/--- I =\
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/ l

t l  t o {
t 'i , t' *--o'

Sc-X;+ia!lr ;.;1.)<\X
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\ i /
I. J l

p l

I'lsrh6a'o.[nr? uomeHT B KopHeBoM ceqe'HH flepa flo[acr' I-l 6yget
Mug r  :  P, t (Ro.  n-Rr)  *  Gn (Ro.n.  o_Rd _ Cnzo.n,

O;rr '  :  Mr,  1 lVpt ,

rK _Ytr  
-  \ lo I {eHT conpoTHBJeHHfl  cerreHnf l  l -1 l r^  pacTqHyrbix Bo.{oKoH.

Ha ' tnc ' { iP- , r ! . rcr, , / r ! v 1 r : r i i  p a c T n : . i ( e H I r f i  B  C e q e a | i . r t  1 _ /  o i l p e A e , l f i t o T c f l  i t :  a s l p a x e H H ,

(v.56
r4e P.r onpeAenfl-e-Tcq no (V.24) npu irau6olTbueM 3Haqenr.r[  Pi,  s npr.r6nnxe*Hbrxpacqerax - no ( l l l .6l);  Gn - eec nepa J. 'ronacrn, onpeAe,,rsercf l  r io (V.14) wlt.(v'  15): Ro.,.  n - palHyc I{eHrpa rf i}KecrH nepa J'ronaglH:^?npeAenffercf i  no (v.16);
Ru.o -  paAHyc l reHrpa raBr ' IeHHf i ,  onpeAer l f le rcs  no (V. iS j i  r " ; :L"p. "*unonu,
Koop,lnHara reHrDa rnlrecrrr nena. onnere,iTqpr.,  no fV i-Ol _ IpLi t  V- ' : ' i : ;cn - ueHrpo6ex"ur .,t.iu 

".nu "r'9i;;:;i l;",i l.r., no (v.r7), uo npa MaccenePg- m" t t  ,Qu. ' ,  n l  Rl  -  onpeAeJl f lercf l  KoHcTpVKTHBHo.
HanpnxeHHe Hsrw6a  B  ceqeHHH t - r  e  

" . i p ra "unHo i i  
n . rocKocr r r  paBHo

fAe (, ,", '  :  1,{ -  nonpaBoqurt i i  rosQQliuf ieHr, -v-ulrrureaoullr l i  i {epaBHoMepHoepacnpele"'reHi{e HanpqxeF{rr i i  B ceqeHHH 1-l ,  f le oHH, KaK noKa3a,, i14 HCC,leroBaHHRHa f3c, :ocrHfalor xaH6o,rrutero 3HaqeHHfl B cepeA'He ceqe*Hfi H ,,peBbI[Iarorpacl{erHble Ha 30-5096,; BBe-Ierirre xosQQrrUnenra, npH}fepHo cooTBercTByroqelo
cpe;IHe.\r-v 3Har{eHH}O nonpaBKir, f lo3BOr1fler cSrNsHTb pe3t;1brarbl.

I , lsrrr6ai.ouurri  rrorresr B KopHeBoNr ceqei"{HH r{anQbi ,"ronacrx 2_2 a MepnAaaH-sor? n,rocxoctn

' j ; r1  :

r A e  f  1 - - n " t o u l a - t b  c e q e H t r f l  I _ 1 .
HanprxeHt i r  c ixar l { f i  B MepHrlrar inoi j t

[ . , lOCKOCTfx He yqHTbtBafoT
H ^  - ^ - . , . ^ , . , , -f f a l t i J r r i * i e H i i f l  K p V q e H l t f l  B  c e q e H H H

r :  M r r r lV^ r r ,

rAe W., .r .-  onpe-Ie.Tflercq B coorBercrBt-rn c ( lr / .38) r
H a  c r p .  I  l l .

I - ip r roe lenHbre Hanpf i , *<eHr{ f i  e  ceqeHraH 1_/

f i n i l  :  f , - o r V  ( 6 r : l  - o - r t l - { r ?

(v.57)

C.. F ' ,  (V.5S)

H Haf lpf lx(eHuf l  aara6a B AHaMerpS,,_rbHoi i

t - l

(v,5e)
i IO  IAHHbIM,  I IDHBE^TCHHbIM

(v.60)

:  M,r t l (o , ta?.) ;

c,l(o,iasdi);
M,,,ol(0,24); (v,62)

r Q"ranqy (yee,rHuen-
ceqeHHH ?-2 yveus-
nepa F. H Bo3pacraror

, ,V [u r2 :  P . r  (Ro . . -R r )  - -  Gn (Ro . . .  n  -R r )  -C "z , r .  
" ,

(v.6 r)
fAe R.; - pa^lrr lc ceqeHrif i  2-2; 

ln 
:-Gn - co, .-  Bec ,-ronacrri .  paeHorft Becynepa i t  6.taHua "ronacrrt i  C., -  ueurpo6exHas i ir ,ru ,ronacru, onpeAenfiercf l  , ,o( V . 1 7 )  n p n  m . 1  :  f f i , ,  - , 1 ^ , .

Hanprxenirn B ceqeH t ir t '  2-2 ionacrn c ueorueunorl uanQori orpe{e;1f lrorcf i
BbtpaxeHHg. \ l l { :

OHg 3 :  M^"ziVz

o p 2  :  C  n l F r :

)

I

,

M * r 1 V r :

: 1/r @,u1 opr)'--r- +ri.

f lp l r  Hlr :xoM pacno.rox(eHrH nepa JronacrH no orHorr ,eHH,o
Hol \ t  zu.  - rJ n orpnuare.TbHorr  r , IoMeHTe Cnzu.,  Hanpf l )Kennf l  B
lrla Iorcs' n p lI 3Tort vlteH b uJaerc fi n., 'Iou{aAb Kop HeBofo ceqeH H rI

A r

T ^ -

O n ^  o
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Hanpsx(enHr B ceqeHHu 1-1. liosrouy B r,ronacra c Heo_TbeMnoli qan$oft cueueHneueHTpa rf lx{ecrH nepa 2,,. .n HaAO nu6npars rax, qroou AocrHrHyrb cocroflH6r,6"[Hsxoro K paBHonpoqHotin (o"s r :  ous z).nanprrlKeHufl B ceqeuuH qanOrr J_J:

ous 3 :  M"" 31Wi :  (Rr la)  I  (0,  t  a3);

rs : P rlptV'*p s : P;lel (0,2d3);

o n p l : f , oi. r -+- 413.

HanpnxeHHe.^cr  yq,TbrBaerc f f  ToxbKo np,  ycraHoB^e unoHKrr
IHaMerpoM dr .

HanpnxeHHr B ceqeHlr l l  4 -4

oHe.r :  R.orl t iY+ : Rorkl (),  I  di). (  v . o o )

I - lp t t  or ter lHbt \  uan+a- \  IJanpf f ) r \eHr t f i  B  ceqeFi i r l r  -?-__ i  oc l i , iqHo He npoBepf l ror ,  TaKKaK 3To ceqegHe coBnaAaer  c  n . : rocKocrbCI  pa36el ra . .  B KoHcrp,vKuuix ,  r re  pbrr {arcBff3aH unoHKaMrl c QalsH(el! I  uanQar (c.rr.  pl ic. V.2, a) nrnp"*!""" ipyu."rrrr B ce-r{eHHH J-J orc_v.TcrBvror.
B rocux ceqeHHsx 'JOnacrH,  pacno. loxeHHbr. \  e  roHxot i  qacrpt  nepa (pHc.  v . lg) ,opHeHTHpoBoqHo onpe. {eJ ls lor  l ts rH6Hute HanptxeHuf f .  Hanprr r rep,  B ceqeHlr } r  6- .6

o r : 6 :  K n o , , V I ^ , 6 , W ' 6 , { v  b / )

rre 'Vrco : Pru^Frlu - '  t tsrH6arcruHli  \ toueHT B ceqeHli l{  6-.6, onpe-Telfercf l  B npeA-no, ' Io lKeHl i l t  paBHOt\ repH_oro pacnpe. le" teHHf l  f t t . lpaBJl {qecKofo. laB" leHHq p, . , ,a  HaorceqesHof i  n" ]ouaf , r {  Fu ;onacrH;  / , ,  -  n ;euo . r ,on la" ru"  paBHoe .uHHe HOpr{a. lnor ueHrpa rqxecrrr orceqeHHoii  nrou{a,lrr ro ceqeHr.r,  6_6; Knon J 1,6 _ ;;"; ; :
?"?:Y,?, [?pQHuH€Hr, 

I lo; ' I ]qeuHufi no .raHHbr.,-ni.n"runna i i  Kocbix ceveuuri;w 6 :  L6n6/o -  ) toMeHT co[ IporHB, ' ieHnq ceqeHHf l ;  L6 -  ^ rJ t rHa ceqeHHq;  h ,  IcpeAHgff TOiU{HHa CeqeHHt, onpeAerffercf l  KaK rxHpHHa paBHoBexHKOrO i lO ̂ qJ'rHHeH illOll{dAlr npflMOyfo.,lbHHKz.

I1I 
*a onpeAerf lercf l  HanprlKeHHe orr3 i  HJrr or{3 z H r. f  .

Hacqer , ionacrH IHaroHaJbnoft ryp6HHbr Berercf l  B coorBercrButr c Hdrrp3B;.teHHeM
^{eficrBylotuHX cH,rl  (pHc. V. i8, 6). Hsru6arcul" i i  , io"."t  B ceqeHHH ,/: /  onpeAe,rf l-eTcr lr3 BbrpaxeHHfl

f u i , , r : P r u p . , ( F i . o - , R i )  - i - C , , s i n 0 ( , e i  r . . 1 - R i ) - C , , c o s 0 ( R ; " , - R i ) ,  ( V . 6 g y

Ttofl : l j  ;  : ; ,"DiH 
- cH,' ta fH,ApsB,THr{ecKoro {3Br€H}rn Ha ronacrb; p,uxr ::  , f -21"s1I1 v :  IJz t  HaxoAtr  no cH" : IOBOf i  -vHueepcaarHof i  xapaKTepHcr t rKe;  R;  ; . ;  ::  Ro.  ' . , i s in  0 ;  Ru.  

"  
:  R, r .  ̂ /s in  0 ;  R;  :  i i , r in  g  - .oor r . i . r r l rno paAr . rycbr

IreHTpa rsx(ecrH n:pa, uefiTpa AaB.TeHHr Lr ceqeHHrr 1-t s HanpaBne""" oc" OR,.P"II : t l -{ : ,1. '1'  Ru."-" R, orP€Aer'Intorcq raK x(e, KaK B 0/.56).HanpffxeHHq HsrH6a B ceqeHnw 1-l npu tvl*.1, rro;1|e€HHoM ns f lr ' .6g), onpe-
AenffIor no (V.57). MolteHt or lreHrpo6exHoli  ."r i i  i  , t"uro"rr-rbHbrx ryp6HHax pia-
:ql}"t  

KopHeBoe ceqeHHe, qro HMeer 6o,r luroe 3HarieHne npH pa3rosHoft qacrore
BpaLIIeHHq H npaKTHrieCKtt He CKa3brBaeTcfi  npH nycKe, Kor. la MoMeHT oT fHApsBr.IH_qecrofi  cH'IbI , locraroqHo BeJ' iHK. l loaror 'ry^noar" onpeAeJeHHq HanprxeHuft no(v .57)  HaAo raKxe onperennTb nycKoBbre HanpnxeHur  npH c :0 ,  Koropbre,yurl j"_11.L)..1ryt*oBpeMeHHocrb, r\{o)KHo Aonycrlrrb 6o,rauHvu npHrlrepH o ^u i ,A96'.nanpfl)KeHHt pacrf l)KeHHfl B ceqeHHH I- l  onpeAejtr lorcrr rr3 Bbrpax(eHHq

(v ffi)

(v .64)

(v 65)

ua iueftxe uanQrr

r64
opr :  (C sin 0 * Cn cos O)/Fr. (v.6e)

t 65

HanpxxeHHs Kpy'q€H'f l-y-npHBeAeHHbie HanpflxeHHq !r 'r f l  pdcrf lHyrbrx Bor,roKoHonpeAerrrrcrcq no (V.59) n (V.00). 3uaqesHe xoe$QauneHra ,(, ,* an"-inu.oHa,rrbHbrxryp6nH He x3yqeHg,  apueHrupoBoqHo Mox(Ho raKlKe npr" " r i - ' ( , .o"  J  1 ,4  (e  KocbrxCeI{eHHqX r (*on :  1 ,6) .
MoueHr B ceqeHHH 2-2 onpeAe"rrf lercf i  aHanorrrr{Ho (v.61)

M u s z :  P , , , A r ( R i "  o  -  R r ) + G ^ s i n 0 ( R o  r .  n - R i ) - C c o s 0  ( R ;  r . . r - R 6 ) ,  f V . Z O )

r re  R; .  r .  r r  :  Ru. . .  . . , is in  0  H ( i  :  R: /s in  0  -  cooreercrBeHHo paAHycbr
T S ) K C C T H  ; ] O T I a C T H  H  C C I { C H H f l  2 - 2  S  H S I I P S B i ' I E H H H  O C I I  O R ' ;  C ) : 6 "  _ .
Bec ; lorracr!J; c" - qeHTpo6exsas cH"r13 ; ' ror-r3crH onpe.leJrercf l  TaK i6e, KaK
Hofi oceeoii  ryp6urie.

^  HanpxxeHHf i  B ceqenur t  2-2  onpeAe," rq iorcq raKixe no (v .62) ,  a  B ceqeH,sx
3 - ' 3 ,1 -4  u  Kocb rx  ceqeHHrx  -  ana , i onHqHo  ( v .63 ) - ( v .66 ) , ' r i o - c ' yJ . roy  yKa3aH_

,'q

ueHTpa
C ,-Q , ' I

e o6mq-

6)d)

kv

&

PHc.  V .  i9 -  K  pacuer r  5o , r roa  . ' ronacrH Ha npor {nocrb :  : l
Q;raHua; d - DacnDe.te. ieHue ueHrpodexHoii  

-s11.1r, 
\re)+(.ry

OOJTOB

. -  K  o n p e . l e J e H H o , t H H u l t  n e D e r l 6 a
So, r ia r ra  ;  s  - -  cxeMa HarDv; * ieHHq

Hblx  Bblue out tq t t t i .  Pacqer , lonacr l l  KaK oceBol i ,  rax  n  l t raroHal tHof i  rvp5uHrr
BblnoJHflercff  -rJr y-c.roel l i i  pa6ouero pe)Kit\ ta, coorBercrBVloulero HaH6orrrrLlei i  rrour-
Hocr l r  l r  Hanopv nprr  Hopi l ra l tHol . i  qacrore Bparr leHr{ f l ,  r r  l - rpoBepqercf l  npH pa3roHnor iqacrore BpaueHHf . I- loc.teloBareJbHocrb pacqera ,Toracrr{ cJe.{yer H3 lr3,:ro}KeHsofi
Bbture \ reToJ. t i l i ; t .

A"rq cra, ' Ir t  0X I2HI,, l  rr  20X 13H", ' I  ̂ tonycrrrrrbre HanpfixeHlrf l  B ionacrqx
o:o, ,^ :150 Mf Ia ,  l - r f l  c raJr r  25fcr1 3r r r  Hanpf l : f ienr r f l  paBFrbr  120 Mf la .

Pacqer  6o, t roB.  Kpenf l iq l rx  ronacrb K r {an$e (puc.  V. l9) -nprr -onfe le . rer iH i r  r r .x
KoHcrpyKTI|BHblx pa3i\ lepoB, o6uquo npoH3Bo.{ffT B npeAnoroxeHHtr, r{To Q,raHeuJlonacrll Il uanQa no cpaBHeHHrc c 6o;rraivut flBdlflrorcfl ;rocraroqno xiecrKHltu H
AeQopltault t i l lH nepBblx ivro)KHo npeue6peuo. Torla noA B,rrrf lHHelr 1roMeHra, rei i-crByrourefo Ha QraHrre, H MaccoBbrx clr,r  Jonacrb orpbrBaercrr or uan6u u s 60,rrax
Bo3HllKalor pacrf lrHBarct l lHe cf irbl.  I- lpot cAeiIaHHbrx npefnonoxenHqx Be"rHriHHa
3Tllx cHJ' l '  Bbl3BaHHbIX MOMeHTOrvr, nponopuHoHa;bHa paccronHttf lM or KporvrKH
uanQrr ao roqKil  nprrJoxeHHfl Cu,]br. 3ro c;retyer H3 3aKOHa fyxa-

r leQopr-laul l l l  I I  Hanpfl)KeHHfl s 6orrrax u cootsercrBrrrr co cxe:rroi i  Ha DHC. lg. ap a B H b r :

6 ;  :  z ;  t g  r [ ,  o ; :  6 i 8 , , 1 6 ,

rAe zi -  paccrosqnn .1o , i l {H}trr nepern6a; rp - yro;r pacKpbrTHfl;  /o ._ aeQop_M!f pyeMafi AirHHa 6orra.



(v.71)

no3ToMy

(v.72)
Otpuoarctr(nt i  l torvtesr, ypaBHoBeuHBaeMuri uoueHTaNrH 6o,. irog B MepHAHaHHofi

nJocKocrH, 6yAet

Orcrola

P u, : zi tg rpF uE 116 : K 6zi,
r^re io - fir-rou{dAb ceqeun s 6ontai Ku : tgrp FuEllo.

I-lpn oAHHaKoBorx 6onrax xoeQQu{u.ni Ku 
" 

ffBJ.rfiercfi rrocroqHHbiM,
D  , D  -  q t n

t  6 i i t  6 m a x  
- . i l a m a x .

fu Io,p:  tPu,r , ,
I

r4e rVfo,o - [ / [r f- :  o,npeAernercf l  no (V.61) una (V.70) npH Ron (olrecro
f]oAchaeHB (V.72) e (V.23), ro.,1vsuM

n

M o r p :  P 6 . " *  
)  

r r t  t . u * .
I

orcrcAa Mo*.'o onpe^leJlrrb pacrffrrrBarcu{yio crrJry B ,11060lr,
n  . ' ^ . . ( ^  - ^  ^

D  n d n u u J t c e  H a l ' p y j f i e H H b i . K  o o , T T a x :

l n
Par  :  :V )o l rz ; i  i  . :  H  po^^* -  Mc- - r - - .  I  s

|  
-  - l  ' ^  r  o m a x  

-  I ' r o T p ' m a . {  

/  
- . i . (v.75)

(v.76)

(v.73)

R.  H R i ) "

( V . 7 4 )

a c"'ieloBaTe"lbHO i.i

l lpa onpe.{e,'leHlIii_paccrolHuit. z; e (V.75) 6o,rruryrc poiib lrrpaer Haqa.,'ro or-
cqera (rovra z :  0). B npeeno,' toxgHHrr'a6co,rrorHo x(ecrKrrx KoHTaKTHbrx noBepx-
Hocrel i  z :  0 coorBercrByer KpoMKe rlanQbt, npH srou Q,ra"uo,  ̂ Io, lrn"; pu;*i ;-
Barbcq. f lpH ynpyrltx Q;raHIIax l I  He3arrHyrbix npeABapLrreJ.rbHo 6orrax rpannireft
pacKpblTHfl f iBrtercR Hefirpa,rbi laf l  , t l tHuff,  no oAHy cropoHl'  xoropori pacno,ro)KeHa
c>I' iaraf l .qacrh--Ql-auqa, a no Jp,vryr,o -.  pacrffHi/THe 6o;rrsr. Koop:uHarv 3Tori . , ' rH-
HHH 20. (pHc-V.19,  e)  iuoxuo t ta f i tu  H3 yc iToBHf i  paBeHcrBa craruqecKHx MoMeHToB
cxatoft n":IouIaAH Q.raHuee rv,,a,.6a.= f i^ e) u pacrrHyrori  n,Tolq,aAH cKpennrro-
ulttx Qrau(H 6orrroa ;Vr.,Ar. a : fi G) ioaqrivecrur,r *rerbror,r [62 J na nepeceqegr{H
KpHBbrx 3THX MoMeHroB. B 4eficrenrs;-rbnocrn pacKpbrrne O,taHueg He ̂ {onycKaercr;qto6ot ero ycrpaHHrb, 6o, 'rru t tpeABapHTeirbno sarsraeaor. I Issns nepein6a npn
3ToM craHoBHTcfi HeonpeAenenuoft;  oHa HaxoAnrcs B npeAexax qanQoi. H paccrorr-
Hrrs. zi Moryr 6urs 6o;tsure I{J'IH Menbure onpeA€r'r€Hiibrx no pnc. V.l9 i BcerAa
MeHbrue paccrofiHHrl,  onpeAe.rreHHbrx H3 npernoJ.rox(enHs o nepirn6e qepe3 KpoMKy
qan$bl, IIpH Koropblx orpblBaroutrrrl Moil{eHT H Hanpflx<eHufl R 6o,rrax no"{vqarorcfi
H a n 6 o a s u r N r r u .  

- - - - ' - j  - ' - - - ' .

.^ 
C^n:ft ,  pacrrfneatoqefi  6o,ttbt B oceBbrx ryp6raHax, f ln,Ir€TCfl raKlKe rIeHTpo-

oexHat cH;Id. a B AHaroHaJ'IbHbIX - cyMMa cHr, BbrgncJ. 'r f ieMaff no (V.69), orKyAa
coorBercrBenHo P,, :  Cn HjrLr P, :  Cn cos 0 + C, sin g. 3ra c",ru ypaBHoBe-
iuHBaeTCff cyluuofr pacTflfhBaprrlHx cHJr B 6O.UraX

D - T p'  r  -  LJ '  D63s
I

FIpn6rruxeHHo, noxb3yflcb TeM, qTo- ToqKa npHno)KeHHff cnJibd P, pacno,1araeTcrt
6 ' rHsro K.qeHTpy Q;rauua (puc.  V. i9 ,6) ,  cHau Pou;  iv roxgo cr rxrarn an6o ouwla-
KoBbIMH (Pout :  Pr/26, r l le z6 - {HCr'ro 6orrroe), '"  nn6o, 6o;ree rogHo, o6patuo
lponopllnoHz,TbHbn\nr paccroflHnffM r i  Ao aroft ToqKH (p oo , lr ,  :  p ,6 *o*lr. ,o)"OrcroAa:

|  :  I  / f  n

I  
t '  

|  
( t r ' ) ) i  P ,amsx :  , , l l r , , o  |  ( 17 r , ;

166

Pro , :  P r l

t o /

Hanpffx{eHHq a 6o;1rax (n lo5o'r, l  n Hau6o,ree Harpy}Keuaov) coorBercrBeHHo onpe-
n€.rlrroTCq lrs soprr,v;r :

o j , 6 i :  (P r , t  P16 ) lF6 i ;  op6 ro *  - -  (Pa ,T  P r6 i )n " r ,Fd , ,  lV .T7 )

rre F;, :  :r  (di l ! , '1 - i lJou{ai lb 6o,r ia e ocia6neHHorvr peso6oir ceqer{HLr; d; -
BHYrpeHHnr, i  . Ir ia.rrerp pe:l5lr.

Harr6o,ree uaipl 'xeHHsri i  6onr of lpeAe"rf lror noa6^op-o,I pu..",  max : pa, *_
I Prn, _ryanpfl ;* iel ir ie 3arf l fa 3a.taror o,o' :  150:. 250 

'Mlla 
r i '  r ipouepqror npH

c6opxe"  Hanpnxeur tn  B uat t6o, ' iee HarpyxenHnix  6onrax onpe. le , r f l io r  c  yqeroM
3ar f i f  a  l ls  Qoprr r ' ; l r  

r  - .

Gl6 : O..,  =_ IOru*",, . ,  ( ! ' .78)

r :e  X -  xcscpcf i ru l reHr  ocuoeHof i  HarDV3-
K r r .  onpe - l , e r se rc f i  no  { l  l l . +0 ) .  KosQQH-
u! reHTbr  ncfar . t r rBoc i l r  i .u  i r  i r ._  s t rur rcJ f  ror
r o  { l l l  + 1 )  r r  ( l i l  l l )

i .J:" ioxeri :rui l i  rrero: pacqera f i  BJffercf l
np116rnxeHHbt\r.  6o.iee ror{Ho do,ttsi  }rox(_
F{O paccr{HTaTb, no, ' tb3vrrcb \teTolar[I ,
r r3 ;ox{eHHbi } i i r  B pa6ore i8 l .

Eo"rrt t  o6uqHo BbrKoBblBaror rr3 craJrr
+5 r r  repr {HsecKtr  odpa6arsroa ior .  [ Ipn
i" le. lOCTaTKe \fecTa -1.1f l  pa3\ieU{eri lrs 5O;t-
roB i r3  \ : f  . tepc- l r rc ro i i  c ra" l r  np r r . \ ieHf i rcT
r io" r rsr  l3  5o;ee npoqFibr \  c ra . re i i ,  Ha-
np r r r reD  r r s  r a5 . r .  I  I  I . 2 .  Jon l . c r r r r r b re  Ha -
Ips;* (eHtrq  Ha 'Jacrs ; . i ieHr{e e  do; rar  He
. l oJ l iHb i  npeBbrua rs  C .6o ,  :  C .6oo , .

[ ruHHrpt rqecxt ie  uJnoHKrr .  coe. luHsro-
utne uan6br  c  pbrqarar r ! r  ;onacrer . i ,  nepe-
J ,a louHe noBopaqnBanql r j i  " tonacrb yo_
rreHT M,  paccqnrb iBanr  Ha cpe3 no none-
peqHotrv  cer {eHrr io

Tc! .  :  .VI  F*rozo -Pr lo , (0 ,78Jd|uzr roK1u) .
Puc.  V .20 .  K  Dac, {e rv  KoDrr lvc?  oa6oqerc  Ko, . reca

t V . 7 9 )  H a  n D o q H o c r b

l t  Ha c ) r f lTne Ha r reHnue i i  -1 " r l rHe / . . , , ,  3a4eJagHor j t  B  re raJ l r r ,

o.,, : P rl., ( I: r,,r u,;,, Ko") : p pl p,(dri. _z,ur. Kr. ) rV .80)
Bstno;rasrcT unoHKlt l t3 i{oEaHo h craaw 45. .{onycrr. irroe Hanpfl>xeHLre Ha cpe360-70 Mlla.
Pacqer..Kopnyca Ha npoqHocrb. Bc"neAcrexe clo)KHoro B3arMoAeficrenn cHr'I' l " f" lo$ofi  xouQrrrypalrurl  rerarH yroqHeHHhui pacver Kopnyca BecbMa c,roxeH

Lzr  t '  l lp i l  nDeIBapHTerbHbl . \  pacqerax MoxHo onpaHHqHTbCq npoBepKol i  uanpa-
xeHlt l i  B onacHblx ceqeHttq.x npu6;lrxeHHbrIr rteroAorvr, [r3,roxeHHbr]r Ha i1pr{]\repe
Kop r ) ' ca  c  nepe rHr r \ r  fHuLqe \ r  ( pHc .V .20 ) .

t>  ceqeHrrq. \  nepe. \ ibr r {eK ve iK, fy  oKHa; \ , r t t  Ix r  qsgQ B HanpaB, teHt i i r  ocr r  r i , .p6nHet
. lei icra1"ior pacrf lr i tBaiou{}te cu, ' Ibr ir  }roi\reHTbt, Bbi3BaHHbre cocraBrrrou{rr},nr peaK-
utl i i  onop P s, :  -- R,;,  u clr". toi i  .naBJ'teHHrr trracra Ha r,nnue Ir creHKn Kop_
n y c a .



f Ee z - rrHcro Jronacrerl; f a* - BHyrpeHHr.rft AHaMerp r(opnyca i pusa : p"* +* P"^* - H36bITot{Hoe AaBr'IeHH€ Mdci ' Ia BHyTpH Kopnyca; p"* - AaBJTeHHe MacJIaBHyrpH KOpnyca, B o6brqubrx KoHcrpyK(HfiX OHO OnpeAerf leraf i  ro (v. l ; ,  a a xoriCTPYKIIHfl  X C CEPBOMOTOPOM 6EE AHHqA PA* : P, T. g. PABHO AABJIEHHIo MACJIA B CEP.BoMorope; Pr^* - BaKyyM, o6pasyroului ics. sa pa6oriHM KoJrecoM, efo MoxHo nDH-Hqr6 opHeHTHpoBor{Ho, no Ha6nroAeHHrlvr Ha f3C, paBHbr}r 0,06 MfIa. 
-r ' -

rl3rHoarcu,Hl't MoMeHT B ivlepHAI'IaHHoi-i n/''IocKocrll, AetjrcrByroulllri B ceqeHHtr l-1,Bo3HI{KaeT noA B"i ' IHfIHHeM paBHoNIepHo pacnpe.{e", ' ieHHbtx no ynopHoMy S,rauUyqeHTpo6ex{Hoii cnnbr C cncrelrbl ilotrzcrri H or Bbr3BaHHofi anyrpeHii"r rurneHHeMM2cr'I3 cHr''IbI Pui t : 2fir^*h*p"rlz\ tte hu* o dr* - Bblcora eHytpegHet? no_r' IocrH l(opnyca. Harpl lsxt i  or cH,IbI C vt Por, npr.r6nuxeHHo Nro>xHo cqqTarb paBHo-
Tpjr? 

pa.cnpeAeJleHHblllH Ilo Ir'II'IHe nepel'lbi[IKH H HMetouIHMu HHTeHcHBHocTb Qc :-  L i lL  v  Tun:  P""  1 / ' /1 ,  rAe / ,  -  yc" r toBHaq I , ' IHHa nepeMbtr {K6,  Kcropyrc  paccMa-
TpHBaeM KaI( 6aJI(y c sa,Ie"TaHHbrlt lr  KoHr{a\r ir .  I , lsrH6anulrr i i  l repu,luaHslni \roi\reHT
B ceqeHpt tr I  -  I  onpele.- i f iercff .  rr3 Bbrpalf ieHrrq

Pacrarneopqac c6ird B nepeMbrrrKax Bblpaxaercfi KaK

Pnup, - Pa"* prsafir|;lz, (v.81)

l n  / ^  , , 1  . , . ,t f  t H 3 r t  :  ( q c  1 -  q e a t  L 1 l  ! 1 . (v.82)

iV I  u"  ,1  :  qC'? , '24 (v.83)

V rL: J rr/1, w V ̂ :  J syl ls, (v.85)

z/2-t

P , , :  ( l / 2 )  !  C s i n a , ,
I

rA€ _6h 
- yron MelKAy ocbro ,'ronacrn H ceqexlreM Z_2.

Kporue roro, cHJIa C Harpyxaer nepeMbrrrKy H TaK xe, KaK B cer{eHHH I-1,
T', lu.:^l_1:nq.TneHHyro 

cH.r1!, HHreHcHBHocrb Koropori npH Anr.rHe l" :  7, -
:  

1" ,Ru111 l t .BwyrpeHHee IaBneHHe Mscr ' rd  le f ic rByer  c  HHreHcHBHocrbro Qg,z :: Q"^/2, TaK KaK nonoBHHy CLrJtbt pBH BocnpHHHMaer Kopnyc. Hsra6a19111nr? uepn-
AKaHHbIri MoMeHT Bbrpa;(aercrr raK:

^poMe roro, B f i" locKocrl l ,  HopMaJbHoti K Hat-IpaB-;IeHHn ccrr " lcnacrlr,  ; lel icrayerMoMeHT, BoSHHKarcuaii  no4 Bi lutunelt npHrIolKeHHori K ; ' Iof l&crr l  ca"{bt p"o 
,,  *oio-pylo raKrKe i !{ox(Ho cqH.Tarb paBHorvrepHo pacnpe^re;TeHHoft no npoeKuari '  onopnori

BTy"[KIi  Ha AHaMeTg^{:.  . '  l t ,  HHTeHcHBHocrb Korop_orl q, :  P",, l l r ,  . f .  b"o IorPe.ler'Ifl€rcfi no (Y.22), a Ir3rn6aloqrlfI xacare,rrHsrfi r,roirenr -lri. 6opvv;rsr' 
^

B,v r ; rax  ceqeHHI - t  nepeubr r {eK-  T .  e .  B  HaH6o iee  Hanpq)KeHHbr . \  ToqKax ,  pac r f i rH -
BaroulHe Hanpf l )KeHHff  oT c l lJbi  Pn_ep.,  t t  \ loNteHToa 6y:yr  cKJatrb iBaTbcf l ,  a cyMMap-
HOe Hanpf l )KeHlre B ceqeHHH . / - /  OnpeAe.{ f lercR Bbrpa}KeHrrerr

opt  :  Pn.pr , , i  Fr  r  |Vu" rL iW rL:-  /V*,  t t lV ut  (V.84)

34ecs .Fi  -  nrorr{aAb nepeMbrrrK6 B ceqeHuw l - l ;

lo " . .J l r^  ! r !_-MoMeHrbl  cof lporHB; ' IeHHf f  H I {HepqHH B HanpaBreHHrx R H y ;
' ,  n'^rt^r-- paccroffHIIR-or Helirpa.l lnblx ocel i  ceqef{Hfl  Ao KpallHlfx Boi ' IoKoH.

ttepHJHaHHoe oc-rya6J'IeHHoe ceqeHHe 2-2 e nepeMblqKe orBepcrrrf l  npn6rtr lKe66o
paccqHTblBaercf i  aHar' IorHsHo ocxa6xeHHio B ceqeHuH t-1. d ceqeH,.rH 2-2 non
B"IIISHHeM ueHrpo6e)KHblx cHr''I cHcrer{ Jofiacreii goguuxaer pacrfirnBa1grlrafl cHr-Ia,I{OTOpyto ycnoBHo rvro)KHo npHHffTb paBHOrl no,10Br{He cyl0iapHor? ueHrpo6exHoftcHJIbr H 3anHcarb B o6qeM BHne

(v.86)
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Musrz :  (Qe*  g""  2)  f r l24. (v.87)

I'{gru6arclllHt? MoMeHr e fi",'IocKocru, HopMa,,rbHoft K ocn Jlonacrq, B93HHKaer
noA BnHtHHeM cHJ'IbI, ,  Bbr3BaHHofi peaxqHerl onopbl pB, :  -Ru' HHTe HcHBHocrbxoropoil  Qtz :  PBrl l) ,  a MoMeHr Bbrpaj i(aercn^Qopuy-^nofrt

tVIue t2: qct\ l2+.

Han6o.nrruee pacrfirHBarou{ee Hanpr)KeHHe B cerreuww 2_2

0n: z : P rrt 'F 2 * lV n, ,zlV ,z -r Mn, ,r,V ,r,

rAe V rz H V," - MoMeHTbr conporHBneHHfl;  F 2 - n.r loulaAb ce,{euHg 2_2, onpe-
Ae.nlre_Ib]e trr,rr pacrrHyrbrx BorroKoH raK xe, KaK B (V"94).

nanpflxeHHfl B f" 'ryxoM AHHUIs
(6es oreepcrufi. 1.as craKaHoB), noA- Ta6,tu4a V.l
Q o n v A u u n r .  - a f t n *e v l , r r \ v r r r r v '  , ] . v I u r B l I I O  C l l u - i b i  r ] 3 B a l € -  K o a Q Q n q x e n T b t  A x c  o n p e A e n e H H l  n a n p r x e r x i

HHfl. l ldC.rl? p, Onpe]eJflI.OTCt KaK
B t I ; ' I acTHHe,  3aJeJaHHOi t  no  KOHTVDV
H Harpy)KeHHol i  raB.. teHHelr  vac,ra i r
cnroir B r. teHTpe.

op max : hoPdt,h2 -7 k6Por1ir2, (V.90)

|Ie P,, -  -zRs, onpeAeJlseTcfl  no
(V 29); h - ronu{HHa AHHuqs i  ho
Lr h6 - xoa$QnqHeHrbr, 3aBHcflulne
or orHolue:HvIn, r"r lr"o.. . , ,  HX 3HaqeHHt
IaHbr  B Ta6J.  V. l  ( rno,  :  r , , *  -
pa,lHyc npunHea)i rsa : r ,p - pa.xHyc 3a.re.]Klr;  z - rrHcro r 'rof lzrcr€f i .

HanpqxeHHff  B; lpvrHx ceqeHt{ f lx  o6uqHo He onpe. le , r f l ror  KoHcrpyr (uHro.  [HHu{gKOpn.vca 9. orBepcrl l f f ] tH .{, ,1f l  craKaHoB paccr{HTbrBarcT KaK cnctevy pa{Har"rbHbrX
6arrox t29 l .  IpyrHe KoHcrpyKuHu Kopnyco_B paccqrr rbrBarorcq aHa.r ro fgqHo.  X,ony-crHMbie HanpflxeHHfl B Kopnyce H3 crdiH 30;-l lr,rlr 20fC;-I irpH 3Torvr MeroAe pacqera
He lonxHbr  npeBbruar t  100 Mf la .

Pacqer KoDnyca Bblno, ' IHflerct B cJe.l ] ' ]oqefi  nocxeroBarer,IbHocrg.
l .  Onpe.re. irqr.or pa3MepHbre xa_paKTepHcrr.tKH K_o,pnyca, nnoqaAu Fr w F 2,reoMerpHr{ecKHe xapaKTepHcrHKH V , r ,  V ro ,  

'W,2, ,  
V r t

2 .  Onpere, l t lo r  no (V.13)  npu H6pva, r lno i r - t r 'pas ioHHof i  r racrorax Bpaqen 'q
ueHTpo6e)KHyro cHJV CHCTeMbT "TonacrH; LTHTeHCTiBHOCTb Harpy3oK 4r, Lrn, 4tw qt,:  no (v 22)  ̂ Jpau{arc^rrr,v}o cH,rv pnp rr ppqp- - no tv.grl :  Hsrg6aroulHe
Morv{eHrbr  -  no (v .82) ,  (v .83) ;  HanprxeHrr r  B ceqegvru t - l  -  no ' (v .g4) .

3. Haxonqr no -cxerue yr.Tbr ai H c sin . , , ;  no- (v.g6) - a'rny p,r,  no(V.87) - uzru6atounfr lroNreHT /V\,,r ," B ueprr-rHaHHori nnocxocrn H no (V.gg)
Mns t? :- B [Ir ' IocKocrrr,  HopMad;rbHori oin ,ronacr*, no (V.Sg) - 

"unp"xeHHe 
B ce-TIeHHH 2-2.

4. onpeeer'rrror no ra6;r.  v. l  ho w ho. no (v.2g) - R,r,  H pe" H no (v.90) --
HanpqXeHHf l  B 3aAeJKaX AHHUa npt  r "A 7 r ,p  H tnpr :  /o" .

Pacqer BbrfrorlHrror !,;.fl pexuMa'noJ-rfofi ,vofilgocrr.r, a raKxe npn Haa6onbueri
pa3roHHor? qacrore BDarleHr.rf l .

Pacqer qnnnHApa cepBoMoropa. B coorBercrBnn c rericrByrorrluMr.r cHJraMH
UHJ'IHHIp I .(puc.V.2l,  a) paccvnrbtBarcr Ha pacrf l)KeHHe B !{epHAHoHaJbHofi t4 AHa-M€Tp?iIbHOft n,:OCKOCrqx. B MepHnHaHHOM CeqeHHH (H,lHHApa OT BHyTpeHHefo Aa-BreHHfl MaCJIa, Koropoe cquralor paBHbtM HONTHHa,'IbHOMy, BO3HHKaIST pacrtfgBalo-
IqHe Hanpsx(eHHfi

(v.88)

(v.8e)

3 H /  H p

o 9

0 , {
0 , 6
0 ,8
r , 0

- r  r t ?
_U,  DOD
-o tqq
- u , l t a

0

t J  J / X

0 , 4 1 4
0 , 3 1  I
0,203
0,098
0

-oo
- t  R l

I  t n o

- 0 , 4 1 6
-0,089

0

0,750
0,579
0,346
0 ,158
0,040
0

op/r : pdru/(2d),
fAC 6 - TonI{HHa CTeHKII I IHIHH.{Da.

(v.er)
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B oceeoM Ha[paBneHupr B ceqeguu 1-l  Aeficteyror pacrf lruBarorqHe HanprrxeHr.tf l
opzr: (P.. i -  P."o)/Fr: (Po. * P..o)l(2:16r.o), (v.e2)

rAe Poc : zPrr * Gp.K - oceBaA c:' l i la, KyAa BXoAHT zPrr - oceBafi rlrlpaBrll-
qecKat cH.IIa, AelicrByloqaff Ha pa6oqee KoJ'Ieco; Pr, --oceeaa cocraBJlgtoulag
rHApasrnqecKor:r cn,'rbi H3 "r'rorrdcru, oflpeAersercfl no (V.24); z _ r{prc.{o nonacreft;

a)  , .  - ;1- ' -  
- i  

PceP :  Pn (d i .p -  dt^r)14--'/ ' ,-_______F::' 
J Dll, i cwna, co3laBaeMaq AaBne-

t ,--:t J* "t.0, f , tb,u I HHeM Nlacjra Ha AHhirre Kop-
I  i  t  t -J 

. ' : -q l^t  
|  :  i  nyca t l  paBHaf l  cHre cep-

I I i. j ffi [,\A- i BoMoroPa; Fs: 2ndr"o i-

-   4  ,  I

,nf 4u 
-f 

Lk i, I- # l
_ t r  I

r'?J
t \ \

, 7t-:!H I F.lj)S"-r , rlrrJlrH.tpa.
L' r ' ,  .  i  f t  I  lb.f  t- fr-- '

i -I= /i N', i f,---1=7'\e*-a- Hanpaxeunq Kp,vr{eHLIs"

t i:-l
l--,-:I

BO3HHKarcul t ie B uHntrHIDe
oT nepelaqrl Bpar.qaroqero
l t o i t e F i T a .  p a B H b l

Pnc.  V .21 .  K  pac , re ry  uH;Tr {H. Ipa ,  nop lxHf l  H  KpbrurKt l
Moropa pa6ouero Kor'reca Ha npor{Hocrb

Z-+ilk--, i * ': lL -it
+ . - - U  t f  /  A

* ; _ -  
- :  Y o D U l v  " L O d H p l l n  ( d " p  -

{ i
*-  d iur)  n l ,  (V.93)

rAe rV - trrolrlHocrb, xBr:
i - . . - . 1

:1 /1 - qacroTa Bpau{eHl.Ifi,
'u ,  

c6,  r rng ,  dnp - .  HapviKHbt i l
I r ia. \ reTp ul{ . l t rHApa.'  f lp rrse-leuHbre Ha np f l)Ke-
H  I I  f l  B  C C q C H H I I  I  - -  I

. on, r :, i/r;I - F,, (v.g4)

: '  r . { ,e opr -  Han6orbuJee pac-
Tf l  rHBaioulee HanpfxeHHe B
ceqeHHH I  - l  .

Hanpaxeaun  B  KopHe-
Boll ceqeHliH Qr'laHtla 2-2
onpe.le"lf IoTcff 6es yr{eTa
BiTIfiHHfl KO"'IbUCBOiI )KCCT.

cepso- KOCTH, KaK B KOI{CO"IbHOIi
oa, ]Ke,  pa3BepHyToH no ceqe-
H l r ro  3a . le iKH (pHc .  v  .21 ,  5 ) "

! , l r  yaerrnqennq npoqHocrn ceqeHHr J-J npeLycMarpHBanr fa.rrenb H KoHH-
qecKuft nepexol, rrosBo.r-iffrorqni:r yBer!{qnTb ro.,1rr{HHt creHKr{ 6r. flpn 6r, paoHofi
BbIcoTe Q.nauUa ft6n, HanpslKeHHfi H3rH6a B cer{eHHffx 2-2 vt 3--3 cTaHoBflTcfi
6.nugxnun H onpeAenflorcfi Airfl, 2-2 no QopMyne

6trs2: Mnr1Vz: 6 (Po" * P""p) (ro np- ,* j , i (2nr*rh?o). (v.e5)
HanpaxeHafi B 6oarax (runnrrrax) xpen;reHHs K Kopnycy r.r KpbrrrrKe pa6ocero

Koneca onpelenfloT c yceTorf npe.{BapHTe,lbHoro 3aTqfa

o6. cyu : ogar * : i toea: ogar * d(Pn ! P""r) l(26F6), (V.96)

FAe op6 : (Po. * Pr")112a0,785 (dd, - Hanpfixenne B ocxa6r'reHnoM ceqeHnr.{
6onra; o:ar :  150:180 MI-la - Hanpfl)KeHne 3arrrra: F; - nnoqar,b ceqeHryl
6o.nra no ocna6neHHoMy pe3b6ofi  ceqeHHro; .26 - rrnc. 'ro 6onroe.
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Partuanuubre uInoHKH, BocnpHHHMarourHe oKpyxHoe vcn;-rue, co3AaBaeMoe Bpa-uarcuIHM MOMeHTONT, npoBepfltoT Ha cpe3 H cMrTHe:

ocpr : lt l4upr rwzw)l(t^d*); Ocv : 2o rr, (v e7)

. l i ,  -  tVI ,12n: M , r -  (Ma . ro  - t -

rAe rul,  d*, l 'o I t  z* - coorBercrBeHHo paAHyc oKpyxuocru pacno,Tox{enHr, lna-MeTp,  .1J ' IHHa l I  q I lC tO I IJ I IOHOK.
l locrrq4oesT€i'rbHocrb pacqera coorBercrByer np HBeAeHHbry ooplrynanr.pacqer Ha npoqHocrb_ Kpbnrlxu pa6ouero xo,r6.t ?p;;. 'v.I i i ' - ;oor3BoArrrcnraK xe, r(aK Kpb[xKrr]yp6nHgr H . lp.yrux Korrb(eBbrx Aera,ieri  (clrr.  S iV.i l .  Snoi.n""HHr€fpa. , ' roB n,  m w I  nnu n ' ,  L t  m' ,onpeAeJrsror  no QopMy" i ,  1 lV. l l0 ) .TaHreuuu?rbHblft rloivteHT fu|, eu'-tuc.rrtlor c ,vqeroM cnn BHI/TpeHHero {3Bv1€HHflMsCr'r '  p, OceBbrx cHJ, npH,l.x(e'Hbrx x 60aralr Ha Hapyxnorrr ( iu. lo; H BHyrpe'HeM(ra,u*) Q;raHIIax, H cttJ 3ar.f l fa. B o6qeu BHAe 3;;,ro".n.,  Bbrpai*aerca Qoplry,rorl

r k
i \ '
I T

l /r'10 "").J llzn), ( \ - .98)

f l e  ,?  -  q l t i " l o  r ' .T t i - lC l l b t . \  pa . lHa" tbHCiC \ rO . \ i eF iTa ,  t s  J ,aHHOrr  s , l vqae  : . y i ,  _
cyl f i \ ra pa,{Ha" lbHbix ] {or feHToB 6e3 yqera 3ar,e, tKr. r  Q;raHuen r{  cr i , . i  3arsfa

!  i ! '1 . ;  :  Poct6.  np . -  Po.r6.  aH -  pn (r?"e-  rL.)  r .o, (v ee)
rre Po" - oceBafl cl l ' la, onpeAe"'I tercf l  TaK xg, KaK e (v.92), r.p :
: l id;+E)t2 - cpeAH,rt jaauyc oKpyxHocr'  pacnoroxeHHfl qeHrpoB .,1a8-
" ' IeHHfl B npoeKqlrH KpblrxKH Ha ,IHaMerpaJbH!-o nJ,locKocrbi Ma.,r;  _ ivroMeHTbroT 3aTflfa 6oJroB, npenffTcTBvtorqHe noBopoTy Q,raHuee Kpbrr[K]r,

, ! ' l o .  *p  :  26 .  *oP6 l * r ;  tV6 .  
" r :  

26 .  u rPa .  
"n l ' un ,

( v .  100)
r, |e 

,za,:o " j !^"^T - coorBercrBeHHo r{Hc"Io Hapyx(Hbrx H BHyrpeHHHx 6o;roa;lup l l  l sH - -  paccrof lH i ls  or  ocr r  6o, r ra  , Io  Kpo\ rKt r  Q" laHUa;  p i . ' "p  :  OgarF6.  
"o  

- i

P6. u* :  6turF6. BH - coorBercrBeHHo cHr'Ibr 3arf ra Hap=yxHbrx w BHyTpeHHHX6oflxroe, npenrTcTBvroulHe noBopoTy QrraHqee: Fo : ndi l4 *_ nr.rorr ldAb ceseHHfl6o"qra.
Bneperie .\{eroA pacqera !_ ylerorvr 3aAe,:tKr.r Q,ranqee, Ho 6e3 yqera Har{arb'oro3arf ira, 6bur npe^r"Toxen t-I .  M. KaqaHossrr*. f ipn ,ro, ir ,r '  F;, 'np*nqrcrByroul 'e

noBopory SaaHuee, of lpele,rr,rncb B np-eAnoroxeHHH, qro npg noBopore )KecrKoro
TeAeQopvHpoBaHHo.,o Q{,afuq Ha ,v_rorr '0, onpe.re;seuuri no irv. iGi 6onr A;rHHoriluy l ,anwnercq Ha .41* f  ig0 ^ ,  i0  n  s  coorBercr r " "  .3aKoHoM fyra Bo3HHKaror

;: , f f i ,  
Pe : (L16, ' l )  EF6. f iporuao4erlcreyroul,, .  

-ro"."rbr 
BbrpalKarorcq Qoprry-

:VI6"  r ,  :  26.  
"petF6.  * ,  ( t ' ^o) ' , la .  rp i

,LIo. ," :  26. 
", ,08F6. ,*Ui)r,16. r^" ( v .  l 0 l  )

fAE BCIHT{HHbI 26, F6, IU TT I '  COOTBETCTBYIOT HAPY)KHOMY H BHYTPEHHCMY KP€III€-HHffM' I'locaerosaHHfl Ter3oMerpHqecKHr\rH MeroAaMH Mo.(€r'IbHbr.\ n HZlrlpo.,.rbHbrxKpbtlueK pa6onHx Konec [43 ] noi<asaJln, qro Qaxrnvecrxe MoMeHTbr H coorBercrByro-
uHe Hanpfl>xeHus noJyr{arorc, MeHb[re onp€A€.rregHbrx pacqeroM no V.rOii, 

,.,1a
cHr'Ibt 3arqra He yrlHrblBalorcfi. Iloerouy nyqure nonbsoBarsca Qopuyia*rn (V ggi
n ff '100)'  Paccet Be-[yr B ' Iocr€roBareJrbHocrrr,  peKoMeHAosaHHori npH pacqereKpbrruKH ryp6HHrr (crr.  $ IV.!)^i lpr{HHMa.f l  Arrf i  crana 20fCi, r .  *o"opoft o6or,{Hoor":rnBaror KpbnlKH, oron < 120 Mfla.

Pac'{et pHqara na npovnocrr. BeAercrl pacqer no aHaJrorgr.r c pacqeroM ToJr-crocreHHoro Kotbua (p \c-Y 'q?) ,  narpy)KeHnoro sHeluHef i  cHrof i  po, ' ip" r ,oxesHol i
Ha nxeqe puvara /0, ueHTpo6ex(Hofi cHaoft cHcreMbr r 'rorrzcrn C, iacnpeAeneHsoli

t 7 l



paBHoMepHo no ynopHoMy 6yptHry, H cH.rTaN{H 3arsfa 6o,troB, KoropbrMH pbrqar
KpenHTcq K uaflQe_ H f lonacrn. l lol4el icreueu grHX cHJr BosHHKaior ragreHr{Ha.ryrnrrf i
iv[s vt HsrH6alouluit  M'n, = Prto MOMeHTbi, Bbr3brBaroqHe B pbrriafe pacrqfHBarctl lue
H clKHMatouIHe ycHfiHa. llepepe3brBarcrrlaff cr.{"[a Me]KAy pbrqaroiu u qan$oft, cos4n-
BaeMat MoMeHToM Prly BocnpHHHNIaercq qHJ'IHHApHqecKgrlrg i IJnoHKaMH.

TasresuHdi ' IbHbte FranprlKeHHn oflpe.re;Trrorcf i  Ha ocHoBaHH'I peueHHq u3Becr-
Hofi  e reopHtr yf lpyrocrr l  3alaqH o6 HsrH6e n,,rocKoro Korbua raHreHuHaJLbHbrM Mo_

iueurorur [23 J. Hau6onlruue 3Ha-
qeHHf l  HanpnxeHnr l  Ha  KoHType
p a l H y c a  r - r l u * 2  n p f i  z : h l 2
onpeJe"tf l  lor lrs Sopvy"rnr

o t :  6 iV tr rr,  f l f  r",  In (rrplrrn)l ,

( v .102 )
r - le  r  . .  I l  cooTBeTcTRpr{ r r^

L  p  d : :

HapviKHbrr i  r i  BH"VTpeHHHH paAHy-
c b r  K o . r b u a ' . r  ^ : ( r n p  -  r , , r ) , 2 -
cpe- jH i i i i  pa- t l i ) ' c  Ko" lbua h -

TaHresuHa; tHr t f i  MoMeHT
n f l n a a a l d d f n
v l t p l A ! ! r  n !  I  L 4  f l J  D D r p a / t \ E n f I t t

;V!  ,  -  . \ I  .  ) t :  (Ru,rpryno -

-  P or  ) , (2r)  :  C (r ,np --  r  u) l  (2n),

( v .  103)
i lc  ,VI ,  -  pdJr ia, lnHul j t  nrol reHr;
R . , ' " o : - C  m  P u : C -  p e a K -
ui i f  ) 'nopa i i  c \ , \nrapHaf l  cr . { r ' ra 3a-
r f l fa oo. l roB, no Be. lHr{HHe paBHble

Pttc.  V.22.  PH,{ar  UanQar. tonacrt  r r  c . \e} ta - tef icroyoulnx I I I3, ] ,KH 6y'pfXXai  ra -  pa.4HyC
cH;- I  oKpy)KHocrn pacnoi lox(eHHq 60r-

T O B .
B Qoprrr-v;re (V. 102) rroxHo ,vqecrb oc.ra6,reHlre Ko,rbua orBepcrrrf i IrH . lr f i

3ar reHl iB Harypa, , ' rbHnnj r  lo rap l rQ;r r  nepBbi \ r  q . leHor f  ero  pa3JolKeHHq B pf iA,
qeHHbrlr qepe3

Kr  :  r *pr rsat i  I  - i -  [1 ' r ,  (b  -  da)  r , ,p l :1 ,

6orros,
0603Ha-

( v . 1 0 4 )

nOC!''IeA-r le (6 - du) - urrpnHa
HeI {  f .p  qepe3 r r {p  L l  fgH,

Korrbuz.  f lo rcraena (V.104)  e  (V.102)  r r  3a i l reHLrB B
noxyqHM

! ,2h,,^of '*  (#+) ' j )  (v ros)

LH.:Ia pblqara Bbt3brBaer B ceseHHqx Konbua I-1 pactrrnBarcrqyn c oAHoft cro-
poHbr H clrf l rMarouyto c 4pyrofi  cl trbr, Koropbre npH6rHx(eHHo onpe,{eJ,rfrorcff  Lrg
ypaBHeHtr f l  MoMeHroB .P*q :  P r l r l (2r r ) ,  orKyAa HanprrxeHHe pacrr r )KeH wf l  -
cxarHff B ceqeHHH I-1, HMercUdeM nnoqaAb c vqeroM oraepcrnri  Fo.,r,

0r ,nrx - 6,VI; (r*, + ,"*) 
I

'. 
t-a, -l 

-- 
-,,, t

t72

op .  cx  t  - -  P*a lFo"n :  Pp lp , [2 r " ,  (b  -  do )  h l . ( v .106)

t73

Kponae roro B ceqeHHH 1-l rciicrByer cocraB!,rflroqaq pacrqrnBaroqert. u;tu cxu-
vaoulei l  cHilbl ceDbrlt  P. sin T, orKyra Hanpffx{eHue pacrf l>Keg1q-c}KarH' or erol i
CH, Ib i

oi6 .xr r : P. sin r7 sin {it(b - d) l l , (v. i  07)
r^re P. - onpe,le,: l f iercs-no (V.11); i | l  H T - coorBercrBegHo yrJbr lre)Kry ocbro
pbrqara ir  cer{eHHev, I- l  H Me}K.ly OCfiMH pbrr{afa H cepbrH.

C-vurecreeHHCe 3Haq€HH€ op cx HMeer npu 6ontuoM HaKJoHe cepbrH.
Kacare, rnHble Hanpf l )KeHHs B ceqeHr iq  x '1-  t  Bo3HHKaror  no o6e cropoHbr  ornpoAo"rrbH^o.l'i octi pblqara noA Aei.icrBnelr IroMeHTa, co3AaBaeMofo clJlofi, p, ai 

";&a 
;(prrc. V.22), H Bbrpaif iaorcf l  Qoprry,rorrr

l l a . r e i {  p b r q a f a  D a c c q t r r b r B a t o r  H a  l r : r l r 6  B  c e q e H r r r i

oug j  :  P r$  W'3 :  Pr l ,  (0 ,  1d3") ,

I ' f , e  l r  -_  n ieqo  \ to r teHTa ,  paBHoe pacc ro f iHH lo  o r  ocHoBaHHf l  na .Tbua  Io  ToqKH
f ip i4 "1O; * {eH i lH  c i l . i b r  P^ .

Hanpnxes l ' i e  t t s r t t 5a  p (  KpvqeHI { t  B  ceqeHnr i  l - 1  -  vc , - roBHo\ r  \ rec re  3a re ,TKH
[Jeqa  pb iqa ra  B  Ko . tbUeB\ i ' r o  qacTb  -  onpeAe,TqroT  no  $opuy . ;a r r :

0,rr i  :  Ppt4 W 4 : 6Ppt4l (hbi);

t ,  :  PralWxp{ :  Pra @rbrltz),

r- le l i  i t  01 - COOTBeTCTBeHHO n.-Ieqo ) lO\leHTa II  lUttpt-{Ha CeqeHl{f l ;  d,{ -  XOaQQH-
urreFl r .  3aBl {c f f i l r l l i i  o t  b t  h  :  B b  (cr r .  c tp .  1 l+) .  OnacHoi i  } ro}Ker  oKa3arbcf f  raK}Ke
3aJ,eJKa B ceqeHrl i l  5-5,,Koropoe npoBepfier_cfl  no Qop:uy.rar,r c,ToxHoro Hanpflx(eH-
HOrO COCTOqHTi f f  Ha l rgrH6 H Kp) 'qeHl re  nof ,  . le f ic rBHel r  ca, ru  p^ :

oss 5 : P rls W 5 : 0Prl5,i (hs5i)i

15 :  P re6 'V *p s  :  P pas i  (qsbohj ) ,

f. le l-, n a., - coorBercrBeHHo nJeqrr lrgrui6aprqero H Kpyrqu{ero NroMeHToB:
b-,  r : .h, ,  -  u i r rpuHa tr  rorurnHa ceqeHrrf i  d i  -  xogsouu".ni ,  unu"o.ru; ; ; ; ,  ;_.

f lp l taeleHHble Hanpf ix(eHtt f l  B ceqeHr{r  x 4_'1 w 5-5 'coorBercru"nno onpe.{e,{ r -
lorcr i  no 6oprrr ' . ratr :

onp { : {d;;C, onps : lfi;;G"" ( v . I  l 5 )

orcr  I  :  Ppa,  l ) r rp (b -  d6) h l"

L \ ' \ t r rapHbre  np r rBe leHHbre  Hanpq)KeHHq B  CeqeHHqx  / -1  xo ; rsua

oc] . ' r  I  :  /  (o r , " " ;1  t  t " - , - . - : ^ \ ;
I  -  u p .  c x < , - l -  T U  x c l '

.) -,)

o : plt*,  (R"o - ro")2 (2R,,p I rql l frot (hio - h:")] ,

w p : p,,ou - . laB,leHHe Mac.{a B cepBoMoTope; pa3Mepbr, BxoArrr.uHe
(V . l  l 6 ) ,  noxa :aHbr  Ha  pnc .  V .2 t  ( ae raas  2 ) .

flocrerosareibruocrb pacqera pbrqara coorBercrByer nocne.1oBare,TbHocr' BbI-
noaa Qopuy,r.

Psiqar H3roraB":t l tBafor LI3 craj ' IH 45 H noaegpJaro! HopMann3at1HH. [onycrae-
Mbre HanpqiKeHHfi 6pn j  (0,5-+0,6) o" a, 200 Mfla. f lpa-6o;rtulrx Harrpf ix(e6Hflx
pbtqar Bblnoi lHfftor rg 6oree npoqHblx ., ' I€rHpoBdHHbrx cra,Ieft  (cu, ra6"rr.  I I i .2).

Pacqer nopIxHfl 2 cepaouoropa Kopo6qaroro ceqeHHfi (crvr. pHc. V.31, a) errno-, i-
Hqror no t lopvv.rarr,  [pHBeAeHHbrM B l(ypcax leratef i  NrauInH:

( v .108)

(v .  109)

r L '  I  l n \

(v i l  l )
( v  i  12 )

( v . l  t s )

(v  I  14)

( v . l  l 6 )

a Qopuyay



f lopruun 4, npeAcraB.f lrrourue co6oft Kpyr, 'rb]e nnacrunhr (cu. pnc. V.2l),  pac-
cqHTbIBaroTCf 3Ha;rorHqHo AHr{uly Kopnyca no $oprrlyrre

omax :  kopRlp ls ' ,  (V. l  17)
tAe p - AaBiIeHH€ M?C;ta B CepBoMoTope; ho _ xOseQuqueHT, 3aBHcsu{Hri oT oT-

"ot i-111 !: , ! l : ,  - : ,ro, lrnp, 
onpeAentetcg no-ra6,r.  V.i ;  pas"epu, - no pt{c. V.21.

EbinorrHrror  nopuHH H3 npoqHofo qJryHa cr {  2g_49 unu-Bf l r l  2g- i0 . - . f , ,ony-
crHMbIe HanpqxeHHs oson : 40 Mlla. Ilgrrie crd.,'IbHbl€ nopuHH B coqeraHHH co
cTadlIbHblMH UHTHHApaMH MOIKHO npHMeHflTb r'IHIrIb B Toru cr,Tyqae, KorAa MeiKAy

i"y , 
..1Lu",T:I-yercfl nocrosHHrifi yn.norHeHHnrri nopuHeBbrMu Konbuar!{H 3a3op

a > I l IM, Koroptt l ' i  o6ecneqnBaerct npn AocraroqHo Ma.iIbIX 3a3opax Bo BTt;1Kdx
IIITOKa H.r'IH CTsKSHoe A' an 0,3A. flpr Aa,rUqHH KOHTaKTHOf6 TpeHr.tfi BO3M9IKHbIgaAHps[ .

_ KpecroBaHbr paccqnTbrBapr TaKxe Ha H3rH6 no uepu,{HaHHoMy nan6orree ocra-
6.neuHolry ceqengto. IIIrox npoBepqrcT rrpn noJ,rHoM ycu.,.ru]r cepBcrrroropa Ha pacrfi-
xeHHe-c)KarHe lI, ec"[H rpe6yercn, Ha nporonsHuir ngru6. [IirorH K.vror rr3 crav-ia
30 wir* 35. PactlerHtie Hanpsx(eHHq o6uqrio npHHHr\raror . \re HbuJ€ -ron \.crr\rbrx
1150 Mlla) a qe,rsx o6ecneqeriHq . locraroquor? *..r*oa1r rr H3 KoHcrpyKrHBHbr.\
coo6paxeHuf i .

3ax,:aAsue K.9Jbrra, Kpenfirr lae r(pecroBgHy H nopuJeHb K luroKy, paccqgTbr-
Bal'or npH nonHofi cH,re cepBoMoropa Ha cpe3 H crvr.ilTHe, Bbiiro.[Hrtor hx KoBaHbrN{H
H3 craJIH 40 nnu ?!.^ Aqnyar,MHe HanprxeHH, Ha cpe3e r.pr.,1on _< 60 M[Ia Ha
cMflTHe o.u. son < 180 Mlla.

Lepbfy npoBepfiJor xa f)acrqxeHHe-clKarHe; npoyulrHbr paccqHTbrBarcT no
i lqlre axa. 'roruqro ( lV.45). f lepexoA or rena cepbrH K ee npoyrunue .to.. .rxeH 6srrs
nr' IaBHbIM, oqepqeHHbIM AocrarotlHo 6oabtrIHMH paAHycaMn, r{To no3Borf ler lrs6e-
)Karb qepe3MepHo 6o. 'rrurnx KoHueHTpaunr? i ianpnxesuft (sxaunre,ruHo npeBbrrxa-
Iotu,HX pact{erHble) n aosuo>KHbtx no.[or\roK. Barno;Hserct cepbra lrs ,rrrroii cra";rH
2sfcJl.  Bsnly HeH3BecrHbIx rt{HaMHcecKHx cocraBrf lro[ lHx Harp.v-xa'orqefi  crr jrbr
npH$l_Y_alor oron € 100 MIIa- l lpn 6onuurnx o rpnMeHnror KoBaHbre cepbrH.

bTynKH UanQbr H cepbrn Bbrno, 'rnf lror . : inrbrMtr l .rs 6poHsur bpO@10_l H nDoBe-
pfiIor Ha yAeaau6ls ilaBne.HHfl no Qopr'ry;re (fV.89). Vqe,'rtHue.{&Br'rsHgff B ynopHoM
Q.naHue onpeAenrror no Qopr,ryr.le'

Pyx.yn : clF on -- +c l[n (rt o - ,3)],
f.qe o603Haqengfi COOTBerCTByror npHHrrrbn\{ Bbrure (c.\,,. pHc. V.22).

( v . I t 8 )

JTABA VI

PAEO'IHE KOJIEC A PA,A,HA'TbHO-OCEBbtx I"H^A,POTyPE HH

$ VI J . KoncmpyKt4uu u uszomorrteHu.e pa6owu-r rco nec
KoHcrpt xi i iBHbte Qoovtr paAlta.tbHo-oceBbrx pa6oulrx Ko, ' tec t i l reror 3Haqr{-

re , : IbHble or . ' l l lq l lq  (c \ t .  :S I I .2) .  f lo .Vepe VBe. ' IHqeHL{ f  6r tc rporo l i {oCTH VBeJr iqH-
tsaerc t t  ̂l . t t t i la . ionacre l i  .  \ 'Be. rnqrrBaercr  r r . \  HaK. tcH B \ rep i r : . l la i l i ro i r  t t . tL)ch:ocr i r ,
pac ixupf ierc f f  o6o:  r r  npoxo^fHoe ceqeHHe paSouero Ko. teca.  l . iuor :a . ionacrar r
nprr , la ioT HaK" loH no tsHHTOBbiN{  JHHl t f } r .

, ! 'vensi-uegHe Bbrcorbi "ronacrel i  r I  c\ ' ;(eHHe o5oAa Ha BbixoAe rtptrBorgr K yMeHb-
ueHI' l lo SlrcrpoxolHocrt i  n locrH)KeHHo rpe5.vevoa nprr BbrcoKH.\ Hanopa.\ )Kecr-
Kocr t t  t I  npoqHoct r t  pa6ouero Ko"{eca.  fu :pot r iua. \ rnqecKge KaqecrBa,  xecrKocrb
l l  npoqFiocrb pai i ia.tbHo-oceBoro pa6overo KoJeca e So,r l tuoi i  l {epe 3aBHcsr or
xoHQlr rvpaqrr l r  ero  oc i - {oBHbr . \  3JerreHToB:  crvn i lubI ,  , ' tonacre i i  u  o6or ta  noKa3aHHbrx
H a  p r r c .  \ ' i .  I  .

C i -vn l lua i  (pr rc .  V i .  i ,  a )  ne"rnerc f l  i {ecv ' i i re l i  xcuc lpy 'xur rer? pa6ouero Ko;eca,
oHa ;+iecrxo cBq3ai{a nocpercrBoirr 6o.rroe Z c Ba,rort 9 t t  c;IviKlrr ocnoBaHHey j I .Tr
. ionacre i i  ,J .  To; ru I i i : - ; i '  ee o6srqHo nprrHrr \ raror  0 . ry , ,  = ,  0 ,03D1.  Haxolnr  npH:re-
HeHl-re KaK crynHqbr KoHHr{ecxor'r  Qop,rmi, o5"ra. larcutne 6o;ruuror. i  xecrxocrbro, rar. i
t t  6orlee no"tof i le, tro3Bo,"tf l totqrie pactrrr(prITb nDoroqHoe ceqeHHe Ko,leca L]. yBe-
"I l lql lrb ero 6ucrpoxofuocrb. t{To ueo6xolrruo npH orHocHTe,TbHo ivra,Tbix Hanopax
l l  lonycTri\ to no -v-c.-IoBHfit , l  npoqHocTtl.

;- lonacrlr J paSouero Ko,teca HMercT onpele, lsroqee 3HaqeHHe .{af l  ero [poq-
Hocrl l .  Vee"lt tqeHue qtlc.ra "ronacreri ,  ToJrqnHbI npoQn;rr,  efo Kpr.tBH3Hbt, a raKj(e
pacnoJoxeHtte KopHeBbIX ceqeHnft no-1 6o.ruurr l ,r  yr. ' roi\r  K paAr.raxbHoMy HanpaB-
"leHII io cnocodcre,Ylor -Iocrl t iKeHrrro uan6orrureft xecrxocrpr H npoqHocrH. OAHaxo
vBe" lHqeHi le  ro" lu IHHbr . ronacrer . i  r lpHBorHT K CTeCHeHT(rO nOTOKa,  yMeHbueHHro
npon,vcxHoii  cnoco6socTlr lr  6sicrpoxorHocrrr H K noBbrrrIeHfiro o.

O6olpa6oqero Ko"teca .1 ceqgbrBaer KoHubr lonacrer'r  r i  lBerHgHBaer Hx x(ecr-
Kocrb. To,ruuHy o6ola npnHHlrarct 6,,0 ,- 0,015Dr. f lpnr Ha"irHr{Hrr o6oAa cod-
crBeHHaq qacrora ro.re6aHHii a' lof lscrei i  3Haqrtre. ' IbHo noBbiulaercf i .  Onurrr H pac-
qerbr noKa3biBator, r{To npH orcvrcrBnn o6ora 3Ta qacrora Mo}Ker crarb 6.rrusxofi
K qacroran{ BbrHy)K.lenHbrx xo;re6aHriii (ocrosnoFt f : Znnl60 Hr-rH ,'rorrdcrHoft f- :
:  2nnz,/60, r, Ie rt  -  qacrora BpaueHIIn; z - gHc,ro .ronacrefi) ,  qro rpo3gr Bo3-
HHKHoBeHHell HeAon-v"crl lN{blx eH6paUll i  ao ecefi  typ6Hne H pe3oHaucHhtx Kor' te-
6ary.n!. @oprrot crynHllbr, o6oAa H Jonacreft a paluaJrbHo-oceBbrx KoJrecax pa3r'rHe-
aoft_6rtcrpoxo.lnocrl l  paccMorpeHbr npH onrrcaHrnr nporoqnoro rpaKra (cu. pni.  I I .T).

B crynHue pa6o,iero Korecs BbrrroiHrror pa3r'py3oqnbre ornepcrna 
^6, 

pacno-
JOlKeHHbre 3a Bbrxo.lHbIMtr KporvrKaIlH;1or-r3crei i .  onlr coelHHflroT noJIocTb Ha,[
pa6ouit l t  Ko.lecoM c:osot? orcacbrBapueli  rp1'6st l t  noHHir<ator AaBJIeHHe Ha Bepx-
Heii  noeepx,Hocrn crvnrrqbi l t ,  KaK cie.]crBr.re, oceByro cu, ' ty,,1eftcreyrcqyp Ha Ko-
,Ieco. B o6parNirmtx rHApoNraurrHa.\ Bcex cr{cre}r, r le pa3rpy3or{Hbre orBepclrq
He.lOnycTtrr\ tbt no -v*c. ' toBrrnrr pa6orbr B HacocHorr tr  nepe.\oAHbrx pe)(HMax, a TaKxe
B AltaroHailbHbtx rvp6uHa.x BN{ecro Hrr.\  Hcno.irb3ytor pa3rpy3orrHbre rpy6sr (clr.



pHc' I i '15), coeAuH.rIoI{He nonocrb HaA crynuuefi  c HHx(HHM 6reQon. B surcoxo-HanopHbIX paAHar' lbHo-oceBbtx ryp6nuax, rA€ pa3rpy3Ka qepe3 oTBepcTHfi 6HeaerHeAocrarorlHa, HHofAa npI{M€H.EIororBepcrvfr.B coqeraHH}r c pa3rpy3or{HbrMH rpy6anru.
0

o6rerarer t l S , 
'o6ecne.rHiarournu

nJasHgrii BbrxoA noroKa 3a .,-Iorr?_
crf iMH. O6uqHo efo BbtnoJrHqrcT cBaD_
HbrM c BorHyrbi iv tn o6pasytoulur . {H,

r-<:

Puc. VI . l .  3aeuesru paAHanbHo-oceBoro Da6oqero
KO./leca

trHofAa -  H3 IByX yceqeHHbrx KoHy-
COB nO &H3r ' IO|HH C OCeBbIMH TVD_
6usavu. O6reKare,Ta, *u* no*uai,-
BaeT npaKTHKa,  npH HepacqeTHbrx
pe)KHMaX HcnbrTbrBarcr 6onturHe Ha_
fpy3Kr{, no3Toruy H Hx KpenneHHe
(p i lc .  VI .  l ,  6 )  nocpeAcrBoM 6o.n_
roe /8, HaAe>r(Ho 3a[If i tr leHHbrx npo-
TI IB  CAIUOOTBHHI{ } IBAHHf f ,  , ] ,OJ}KHO
6sris locraroqHo nporrHbrnr. 3rlr  Ha_
rpy '3Ktr ,  Bo3HHKarcuHe npu xone6a_
Hlrf lx BHXpeBOTO x(fyTa B noToKe 3a
Da6oquu Ko;1€corvt, TpyAHo onpeAe-
JHTb, nosroMy Auaruerp 6onroa npa_
H rr \{ator locraroqHo 6o,r ouiH rr,r, op HeH-
TnpoBorrHo paBHbrM da : (0,005+
+- 0,0l) D ,.  CooreercrBeHHo enr6n-
parcT H TonuIHHy Q,raHrlea. I , lHor^la
o6 rexa reab  Kpen f l r  ( pnc .  V I . l ,  a )  x
Lurbrpro l4 rafixoir | 6.

O6parHsr i i  KuranaH I0  (ouc"
V i .  1 ,  a ) ,  : axp ; rea rcuH i i  ueHrpanbHoe
oTEeDCTHe BaJa, ! 'cTaHaB!'IHBarcT B
Te-\ c, lyqafx, Kof.Ia BoAa npH Bbico-
Krrx  ypoBgsx HHxHefo 6oe6a unt l
o6parHoru rHfpdB,' i l iHecKoM y.rape
IloiKeT npoHHKHyrb qepe3 Ba"l H
Bbrn"rTecH.vTbcfl  Ha reHepaTop.

t lpu xapaKrepHbrx - t " rq  paAuarb-
Ho-cceBbrx r1 'p6nn Hecnoxor iubrx  pe-
) ' t{rr\rax, cooTBeTcTBytou{HX qacTtrr{-
HC rr Ha rp y3Ke lrJr.r noH HX(eHH brM
HanopaM, Bo3Ayx qepe3 oTBepcTr{e
Ba.ra noABoArircf l  nol pa6oqee Ko., 're-
co. O6slqno Bo3Ayx noAaercf l  Heno-
cpe. lcTBeHHo H3 MaUTHHHOTO 3ana
rto,I aruocQepHulr AaBr'teHHe]r. I-lo-

Aaqa BO3AyXa pefynHpyeTct CneUHS.r ' IbHbIM aBTON{aTI{I{eCKItI \ t  K.,tztrdHoM, }CTtHoBr'r€H-
HbrM Ha KoHue Ba,' ta HaA reHeparopoM. B rex c.-ryqarx, KorAa noAaqa npn arMo-
cQepHoM .{a_BreHHH HeAocrarogHa, ee npoH3BoAqr rroA noBbrIIreHHbrM AaBneHHerr n
AO3Hpyror. t{acro Bo3Ayx noAaror no cneunaJrbHbnf rpy6ar{ noA pa6oqee Koneco H
B noJlocrb Me)KAy cryn_nuel ' i  H KpbtutKoti  ryp6nHu, HanpHr\rep a o6parnrrrbrx rHA-
poMarxHHax  ( cu .  pnc .  I I . l 5 ) .

CoeAtuenHe BaJ la  c  pa6ovHnr  KonecoM nocpercrBoM npHnacoBaHHbrx 6onroe T,
ycraHoBneHHblx  ao Q.naHuax (pnc.  VLl ,  c ) ,  re lnercs saH6onee pacnpocrpaHeH-
HbIM. 3arqrHgarcr 6olru raf ixar,, t t t  8. fTpHnacoeaHHurri  norcoK 6onra oacnoJraraercf l
176
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Ha crblKe $'naHqea, 6i laroAaPfl r{eMy 6onr uapxAy c oceBori cn,ror? BocnpHHHMaerco3AaBaeMyro Bpaularculr{M MoMeHroM nepepesirearorrtyro crrny. flocalra Aonra itio6ecneqHsaer , ,rerKyro g-6op*y Lr panHorurepHce pacnpeAeJ,reuue nepepe3breanqeftcHrbl MelKAv 6on'tauu' K crynuue u o6ol1r '^p.n"t xo,rrqa 4 n 2 u{€r 'r€BbrX },rrroT-Heuufi' (eHrpnpyercn pa6oqee xoneco c Ba,'roM c noMcrrlbro Bbrror{K vt u 6yp.ruxac nocanKoir Alc. B :apy6exHbr.\ KoHcrpyxuHflx npHMeHrrorcf l  coeAHHeHHfl pa60-qefo KoJreca c  Bai roM KoHHqecxof i  ncca lxo l i  (pHc.  vr ._r ,a ; ,  e  xorop- t ; ; ; ; i l ; ; ;
MoMeHT neperaerc t  TaHreHuHaJbHbrMH r rnoHKaivrH l9 ; 'Cceea"  a ' r r - ru  nepelaercr r3aKr ' rsAHbrM KC, lb(ONr ?1,  a  s  60J1ee MeJKHx r1 .p6uHax _ ranxoi '  zo.Pa6oqne KoJ'reca BbicoKoHanopHbrx rH1poryp6HH or",.pir{?iorcf i  6o,tt tuori  }Kecr-Kocrblo H npol{Hottlp'. 

^Q'talorapx paesarlrrtr 
-o6oay 

H crynur{e H ir.ra,roft Bbrcoreaonacrer i  (cv .  puc.  I I . i3 ) .  Kpen, reHue Korreca x  na; ry  (c l r .  puc.  v I . l - ,  i 'u ; i ' ; ; i :Iq€crBr'Iflercg 6orttavu I l , vcraHoBJ,IeHHbtlrH c 3a3opol\{, r{To no3BoJ,Irer 3aMeHLITbKoJIeco 6es noc'/ Ie.xytorqel i '  cosvecrHcli  oopaoorxu npHnacoBaHHbix,ornepcrurl .
BpauaroruHfi volteHr BoenpriHttr{aerc.q } lcTaHc';eHFibinirr no ncca.rKe / i ,L pa',*a;rb-Hbll \{H (Hi ' iHHlpHqecKfirrrr ulI loHr. ia]\ tH 12. Ceep.,reHne 

-rr pa3BepTKy OTBepcrrrH nOI
::, i  Tj,"" l : :^:.o,.no"Hnlor 

npir cnapeHHoirr c Ba.Tolr pa6oubrr *o,r. . . .  O, , ignu:.; ; ;t iuA  ̂ is l iL i6hc i \ l  ueHrpo6exuoi i  c l t " r l i  unoHKa ) ' lepxurBaercn ru tHQrorr r  1J .  fanxn g
5o'rroe ,vcraHoBreHbl cHH3y H noc,re caelra c5rexare;rf i  uoryr drrrs orBHHqeHbr,3  KO" ' ]€CO OnYUeHo Ha cneuHaJbHbtx  VKp€n'1eHHbrx B Her{  BHI{TOBbIx  Tf l fax  B OTCa_t ' h i R 2 I ( ) l l l  V 1 r \  T n  \ . ' 6 \ /  l - o  f r . . "' -u tuqrvr : { iu  tV} t ' l v '  r  d i l l \ i l  uu ' i iUts '  Kpenf i l { l lX  KO, leCO BO BC€X BapLIaHTaX,  npeIOXpa-Hqiorcq or caN{oorBtlHt{ l lBaHIIf l  c} 'xapHKal\ l I i  17. -vctanoBienHbrMH BnJIorH}-ro K rpaHHH npHBapeHHbiNlH K noBepxHocTl t  AeTa.r rH.

6o.nru ycraHaBJ'rHBaror c nperBapHTe,rrbHbr\{ Hallgr,,{ ,  npH 3ToM B pacqere HaHepacKpbITHe crblKoB 3alaercf l  HanpelKeHue 150-180 Mfla. C,,rea1,er Hrv{erb B BH,IV,qro B pa.(Ha"rbHo-o.cjBbi.I  ry 'pdirHa.x I lo,{ B",.rHflHi ie}r oceeorjr arrr,  6,raHu,tr }{ofvrpa3rpy)* (arbcf i  Ha 40-50,&l f la .  od,HaKo npn pa50re coe; IHH." r , i 'o . - iu . ; ; ; '  r ; ; ; i , -Te.TbHaf i  cHra rpeHHf l "  Korop! to  npu pacr{ere $ . raHueeoro coe. lHHeHuf l  Ha npoq-HOCTb  He  yqHTb tBa roT  (oF ia  i t - l eT  A :anac ) .
cnoco6 QoprvrHpoeaHHn par l {aJbHo-oceBbrx pa6ouux Koi rec,  ,TonacrH KoropbrxHn{eIoT BecbN{a c"ioxHble oqepraHll f i ,  Hi l teer 6oruuroe 3Har{eHHe Ir ' I f  npog3BoAcrBaH t (oHcrpyHpoBaHHr.  C1 'Uecrnver  HecKo! ' rbKo raKHx cnoco6oe.
f l?HOOr'I€e [I lHpoKOe tI  !v1l lr€JbHOe npHMeHeHfie HMe.lIr  iHTbIe KOr'Ieca palHSrbHo-oceBbix ryp6aH. Ouli c6rrqHo orr.rHBdJrHcb H3 yr"lepolrcrofi cra,rn 30.II a;ru Md.r.ro_nerHpoBaHHofi cra;rt t  20fC"r '1. O:Haxo Hx Hcno,,rb3oBaHHe 6u, 'ro Bo3Mox(Ho npr{ 3Ha-sHTerbHbrx 3anacax no KaBHrauHrt  (Kq :  I ,g :2 ,0)  u  6o. , r t runx iar , ry6neHHf l . \ .3ro, a raKiKe rpe6oeaHlte noeuue"Holi  y 'cra;rociHofi  xoppoer.rounoft npoqHocr,e ryp6HHax noBbl[Ie1"g{ 

-Sslcrpcxo.4Hocrr{ 3acraB"Tfler nepexoAHTb K nprrNre*eH1roHep)KaBer ior [ r i . \  c r3ref i  25Xl4Hf  ,  0XI2HA,{  r r " r r r  l0XlgH3f  i i in  foOnu,ru . ,u . tnosHUeHHof i  H3Hococ ro l i xoc ru ro ) ,  . l onvcKarcu l r r . \  Ko  :  I , i - ; ; "  Ko  :  1 ,3_ :1 ,4npH noBbluteggutx  Hanopax.  Ho non,vveHt te  KaqecrBeHHoro , I t r rb t  H3 3THX cra"rer inpe.qcraBnfler 3HaqHTeJIbHble rpyrHocrH H3-3a rresuiuefi  )KHAKoreK,uuaarr, c;toxHoli. .pXll : :_^ori  o6pa6orKrr H cBr3aHHbrx c seri  :eeoprrauuri.
UTJHBt(y t(pynHbrx Ko,, iec nporl3Bolqr B KeccoHax. Ooprury BbrnonHsrcr uradno-HoM H 3areM na6uparct H3 crep)I iHefi ,  o6pasyrotr lHX Mex!,tonacrHbte K3Ha.rtbt t I  BHy-TpeHHee npocrpaHcrno. CrepxHu Sopruryror or;eJbHo, B f lqHKa.{, Lt vcraHaB.,TqBarorHa pacnopKax r 'r  xepe6efixax. Co6Hpaior f lurHKr.r H3 norMo.(e.f lbHbrx rccoK, noBTo-

Pf i rcuIHx HapyxHble l (oHTypbl  JonacrH.  Kpner ie  3THX KoHTypoB cKa, ' rbrBarcT c  nra3a,Ha r(oropoi\r f ix Bbtqep_qrrBarcr B ).ca,1oqHorlr rracrura6e (,r j i  cra. lH l :  r ,or) c uepiTexa, ' Ionacr i {  (pnc.  VI .2) ,  r , le  Ha 3a, iaHHbrx vpoBHr. \  AaHbr  ceqeH}r f  npoQnrrxH MepHn'HaHHaf l  npoeKul l f l  " r lo i ]8cr l t .  Ha veprexe saaanr  Hd H€cKor ' rbKHX ypoBgxxocHoBHbre lHaNteTpbt  H paccTosHtrg B CBeTy Q0,  npeAcTaBIHrotuHe HaHMeHbuHe
,{HaMerpbr BnHcaHHbix oKpyxHccrefi ,  Mex(ry esrxolHori xpor'rxofi  ,  ,r , , .ro"oit  no-BepxHocrbro coceAnefi . tonacrn.
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Puc. Vi .2.  L leprex.ronacrn paAHarbHo-oceBoro pa6o,rero Koneca
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MexaHHqecxas o6pa6otxa Ko",'recz BbrnodrrHrerc.fl iro ero pa6oqeMy qeprexy,coAeplKauieMy Bce pasMepbl '  IonycKH, KJaccbl uepoxotsarocipl H HeoOxoAHMbreyKa3aHHs. or,rHsxa 60,rruux Korec rpe6-yer 60nruoro MacrepcrBa. oopua Aonx'a6ltr l  roqHoli ,  coxpaHtrb pa3'Iepb' npH orr,r 'BKe, [por'Bocrorrb Bbrco*o' TeMne-
0)
,  O r o ,  

- ,

Pnc. VI .3. .CxeMa npHBapKH Jonacref i  x  g lynHue a o6o.4y:  a _ BnpHrbiK;6 -  x neHbKaM; a _ c ieva xoHrpor.r f l  ycr i roaxa n; ; ; ; . ; "u Jr innu",
o0{ - paccro'Hxe B'"T"";'};J:;ilx1il:ili1"#u"*n' RnP H Rga - Pa'

parype H xopoluo orBoAHTb ra3bI. OAHaxo crenenb roqHocrH tr ruepoxoBarocrbnoBepxHocrH, c xoropoil  Bblno,, ' IHtlorcf i  ruTbr€ Kor€cz, He y,qoBnerBopqrcT coBpe-l reHnbrM rpe6osaHnau.
B 6o'nlruefi  n'repe orBeqanr srt*r rpe6oBaHHsr{ cBapHo-,;IHTHe paA'aJTbHo-oce-aue pa60r{Hg KoJ€Ca (pnc.  vr .3 ,  a) .  B ' " r * - ronuatn orJruBaror  orAenbno (uro no-Bblulaer rorlHocrb Hx ..QoPy-bl-H- t{Hcrory noBepxHocru) H3 KaBHTuu"o""o.rof ixuxHepxaBe'orrr'x cranefi 0x r 2Hnr, 00x r2H3Al1, fox rgH3iiadn, orAenbHoorr ' IHBstor raKlKe crynHqy n o6ort H MexaHHqecKH o6pa6arrr"t ,o"lapeA ceapxoft.
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t{acro o6o4 nunod'IuflIor cBapHbn{ H3 To,'rcroro npoKara H TaK}Ke o6pa6arbrBaror.
f foc"re ru;rHQoaxn nonepxHocTetl n o6pa5orKH crbrKoB Jronacrr.{ 2 ioOnparor ua
crynHue /  no saIaHHbtM ao1h,  u . lpyrHM 3aAaHHbiM pa3Mepar{  (pnc VL3, 'e) ,  npu-
BapHBarcT K Heti ,  a 3areM x o6o4y 3. CrynHqy rr o6o4 Bbrnoruflror H3 Hepx(aeepuler?
cr?iH, llHofAa crynuqy or,ru.IBaror H3 yrJepoAr.tcroii cr&.r-Iw. B nocj'reAHeM cflyr{ae
HMeer .\{ecro raK Ha3blBaeMaq rereporeHHarr cBapKa pa3HopoAHbrx cra"qefi .

f lpneapxy i ' rorrdcr€f t  o6uquo rpoH3BoAqr He_
i locpeAcrBeHHo K  c rynar {e  u  o6ogy  (pac .V I .3 ,  a ) ,
npH 3Tolr  ycraHoBKa nonacrei i t  MolKer 6urr l  nDo-

,  r r3BeAeHa c  6onuuo f t  ToqHocrb ro  (pHc .  V I .3 ,6 ) ,
qTo flBjIfleTcfl OCHOBHbIM npeutryuleCTBOM gTOrO
cnoco6a, Ho iuoB npu 3ToM oKa3brBaerct  B Mecre
6o,rlupr.x Hanpfi)KeHuii. i l,ns yl{enbtueuaff Ha[pfl-
)KeHHq ,VTOiI{aIOT CeqeHLIg JIOnacTH y KopHfl, oco-
6eHso 1 '  euxo4Hol i  KpoMKH, Bbir io ' rHf i f i  r roBepx-
HOCTb C VKJOHOT,I  (CeUeHUe A-A).  a iuon Bapf lT
c fa" ' ITe.r f f \ rn pal t ryco\r  r r . , . . ,  y  t l .01Dr B 3ToNr
cJyqae npHlreHffror  p l i r {Hy}o 3. leKTDOCBapKy HrH
iI O";I !3 BTOIvIaTHq€CKVIO CBa p K i/ B C p e,(e V f J'Ie K HCJIO rO
f a 3 a .

B HeKoropbrx c. [yqarrx npH H3roroB! ' reHHr. t
cBapHbix pa6oqnX Ko.lec c r{e;bro noJ'IyqeHHfi Bbr-
coKonpoqHofo coeAr. . tHeHHfl  np r . r r {eHffeTCff  3I€KTpO.
uraKoBaf i  npHBapKa, ' IonacTH He HenocpeAcTBeHHO
K CTVf lHUe, 3 K neHbKaM, OTJt l l ITbI l I  Ha ee nOBepX-
HOCTH. f ip i l  3TOM IUOB OKa3btBaeTcff  B 3oHe, AO-
craror{Ho }'rareHHoft or rvrecra Han6o.nrurx Ha-
npnxeu t t t l .  Ho  np l l  coBMeqeHl r r r  . t onac re f t  c  neHu-
KaMtt  l t .x  npoQlr" t r r  qacro He coBna.farcT i r  nenbKr. l
npuxo, lHTcq noApy6arr  H. , rH HanJaBr ' r f lTb.  Kpoue
TOrO, Ol\{brBael{yn noBep.\HocTL, cTVnHrlbr He yAaeT-
cq o6pa6orarb Ha craHKe.

Puc. VI.{. K onpe.u,elenno
aon!-cKoB I pa,[HarbHo-oceBbrx

I{HX KO,TCCAX

[Uepoxonarocrb noBepxnocrlr orJ'rHTbrx orAeJrb-
HO .i'IO[3CTeft MOXeT AOCTHfaTb KJ'IaCCa 5; HeAo-

NOJICH';;;;: 
Irsr'Id.rr roqHocrb Qopusr, r,TaBHbrlr o6pasor.r ws-sa
.leQoprraunft,  nponcxolf lu1nx B npouecce ocrbr-
BaHHq lt  reprroo6pa6orKr.r.  f lo 3rHM npHr{HHaM i.{

I l3 3KoHol\{HqecKH.\( coo6paxeHlrf i  nepexo,lqT K uraMnoBaHHbil l l , IonacTrM.
Caapuo-turar{noBaHHrre pa6oune KoJeca B Hacroflrr lee BpeMfi rrB,Tqrorcrr HaH6oiree

nepcneKTIIBHbrML{. ^[,rq HHX BbInO,tHfftOT n,IOCKytO 3a|OTOBKy JIOnaCTH H3 TO,. ' ICTO|O
npoKara Hep)KaBenu{eft cranu 0Xl2H,U, H, ' lu 00X12H3,[,  Koropyrc MexaHnqecKn
o6pa6aruBalor no npoQnnto. B rrrraMle, B ropfiqeM cocroflHHn 3aroroBKe npuAapr
HyxHrni H3rH6, nocJ, ' Ie qero npon3BoAffT orrHcrKy noBepxHocrH H npoBepKy nony-
qeHnori Qopusr, c6opxy H cBapKy co crynuqeri n o6ortoM raK >Ke, KaK B cBapuo-
lnroM BapnaHTe. Hoebrr,r fiBJrrercs paapa6oraHsuft Ha IIM3 MeroA ABofiHori rrrraM-
noBKH r, npH KoropoM BHaqaJIe n.nocxoft 3aroroBKe npHAaercrr ropruel i  urraM[oB-
xoti noA npeccoM Hyxuuni fi3rn6, noc,re qero AJrr noryqeHr.rr coorBercrByroqnx
npoQrrro ronlr{HH npoH3BoAHTcR i l(exaHnqecKafi o6pa6orra H 3areM - BTopHqHar
ropflr{al urraMnoBKa Ailfl AocrHxeHHq oroHqare,tsnofi $opr"rtr. flpnr*reHxror .[o-
nacrt l ,  rrrraMnoBaHHbre H3 cT3ilH 20fc, r(oropbre noKpblBaCIT J' I t{croBoft Hepxaeerc-
qe i i  c ra , rbro MapoK lX lSH9T H;rn  00Xl2H3A,  npnBapeHnor l  anepnnef t  espuea.

r Asr. csr{A. jS 349463.

r 8 l

flpnrleneHxe Jloflacretl Hg yrrTepoAHcrbrx cra,left noseonqer nonyqpTb 3Hag1Te!,rb-
HyIo SKoHoMHIo HepxaBeloulet? cra,rH, Ho 3Aecb c,'IeAyer yqnTbtBarb noHHxeHHVro
ycraJrocrH yro nporiHocrb yr jrepoAHcrbr x cra;rerl.

uT Tor{HocrH Qopvrr , ' Ionactet l ,  uepoxoBarocrn o6rexaer,rux noBepxHocrei i  n
ToqHocrH Bblnoi ' IHeHHfl Bcex pa3N{epoB paSouero Ko", ' I€c3 3aBHcHT ero rgApoAr.tHar\,rq-

/Speneanori q/iereq dnn c6opxu
%

Ununone dns cooc.'lu

rr
Pnc.  VI .5.  pa: teyHue pa.rHa.: rbHo-ocesue padovr{e Ko.. reca:  a _ coelHHeHre nocpex-
crsou 6aH,{'axeii; d - coeAHHeHt,. .t l l j ,ol1r c no}roubio 6onroa n o6ola - 3neKrpo-

secKple KaqecrBa. I - loarorry no BerorucreeHHol i  Hop\{aJH 3a, larcTcR ronycr ip Ha pac-
croqHHfl  B cBery a0 H ularr . t  {oa,  /**  r ro Bxo. lHbt \ r  H BbIxoAHbtrr  KpoMKaM; Ha AHa}{e-

;g; ,  " jgOaJ{ncr_vnrrusr 
2R,,2R,, ,2R, l r  Ha.tna\rerpbr no Bbr.xoAHbi l ,  *po*^u* 2R.,

zKt ,  zK r ,  lRr -  uTKxoHeHHq or  srnX pa3\ repoB oKa3btBaror  cyurecrBeHgoe B, ' IHf fHrre
Ha Kaqecrno pa6overo KoJleca. Kar noKa3a.r!{ pe3yxbrarbr aHaJ'rH3a crarncrur{ecK6x
AaHHbrx (e eaeHcNuocrrr or Vdfr),  orK"roHeHlrrr pacnonararorcrr B npeAenax f l ,-ro-tqaAH'  orpaHHr{eHHof t  Ha pHc.  VI . ' t  u l rp t IXoBbr} rH , 'n . rHHrrMrr .  OlHaro rpe6yeMbre
orKJIoHeHHq, Aonycrnxbte no rarrHbtM Hcc,,teroBaHHii Ha l toAenflx H VC;toBHflM
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npoqHocrH' c!'IeAyer 3aAaBarb B npeAe,'iax uouIaAH, onpaggr{eHgoft cfinoluHhrrvuliruKufrMK (aautpnxosaHHol? naxpecr). Tpe6yeuar- uepoxoBarocrb noBepxHocrlr3aAaercfl no K,'Iscc! 4. Korreca, HNIeIoIrlHe lreuru:ufi *utuaa aapoit"urocTg, Jrerqe
PA3PYlUArcTCf l  NPH KABHTAI{u I , f  H  HMEIOT NOHHiKCHHbIC I ( .  N .  A .PaslevHHe pa6ouue Ko.reca 

lonc- vl.5i 
' ; ;HMeHrrorcf i  

B r{cK,,rpq'rerrb'brxc"Iyqasx' Anfi KpynHblx rHAp-oryp6uu, KorAa Aoiraexa [e;rbHoro KoJIeca Ha rvrecTo.MoHTax(a HeBo3Mo)KHa. Hau6onlurae rpyAnocrtr npH lrx Koncrpyr.rpoBaHr,ru npeA-craBJlfler o6ecnet{eHHe npor{Horo I'I HaAexHoro coe-lnHeHun qaciefi Koi,r€c. oayrqu-crBJrf lror pa36eM Ha ABe, pex(e Ha rpH qacrrr.  O6arqHo rJf i  ynpoqenHfl oOpa66&ucrbrKr pacno,'rararor B MepHAHaHHbrx fl!,rocKocrfix. fi;rocxocrl p]urra*u HepeAKonepeceKaer ' I lonacrb, Koropyrc B 9THX CXyqaqx He pexyr, a ocraBJrffror Bblcryf laro*uefi e coce'lHFolo qacrb xo,'reca. (pnc. vl.5)" HaH6o,',ee uripoKoe npHrueHeHH€ Hdrrri.rnABe KoHcrpyKr{HH coeAnnesaii .
CoeAuueHne no_cp,e,IcrBoilr 6asAaxHtrx Kor.reu ,BJrercfl sau6olee crapofi r<on-

:t|11:i.-t,,.Jy::^Yl:2,.o)._fipovHocrs H xecrKocrb coeAnHeHHq Aocrnraerc,s  J rv r ' r  LdrJ tas  'dLdAr \un  Ko ' lbua '1  Ha c rynH(Y l t  Kor ' ibua  2  ga  o6o l ,  t s  rop f lqeNl  co-crofiHHH c,locraroqHbl]\ l  Harf lrolvt,  o6ecneqH-eaFou{l. t}r HepacKpbirne crbrKoB npnBcex pe}Kll l iax pa6orsl rYp6ttstt .  He.locrarxorr Kor{crp } 'Kuurr rB, ' i f lercf i  Herada-
t: l : : :T : :r1r 

6as:axHsrx Ko;r€Ll,  a raKxe neo6xoauruo.rt npr*Hnrb Bbrco6o-i i iJoqHbie cr&JH H3-3a Ha"' lHrt l '1f l  6o.:toutl tx Harf lroB H, c;eAoBarerbHo, 6oatrunxHanpflx<egHri s 6aHAaxax.
B coBpeMeHHbIX Konecax Halr6o,'truee nprrMeHeHHe Halrr,.To coeA'HeHr.re cry-IIHqu nocpeAcrBotu 6ortroe J, yctanoBi€HHbrx a ee Qaaxtla.\, H aouln"a"ne qacreri,

o6o la  nocpeAcrBoM cBapHoro r r rBa 4 (puc.  v l .5 :  o i .  n i . " " r " "  l "apoqHbrx Ha-

l i f f#:t  
npon3Borurct ornycK c noMoutbro nepeHocHbrx HHAyKropHb{x Harpe_

Pa6o.{Ne Ko,'rec€ f3C <fpeHA-Ky.rH> (clr.  ra6.r.  I .B) ;rraverpoM Dr :9,5 rscBapHBanu u o6pa63TblB3r' IH Ha l lecre MoHTaxa. CeapHue ulBbl B HrIx pacnonolKeHbsKaK B MepH,lHaHHofi,  TaK H B ropH3oHTaJbHbrx nJocKocrrx (rurpHx-nyHKTHp Ha,pt {c .  VI .5 ,  o)  r r  npoxoAf l r  qepe3 , : ronacrH"

$ V1.2. ynnomneHufl pefloqux Konec
Ans yMeHbuIeHHfi o6teusux norepb a ryp6Hne noreqK[ qepe3 3a3opu Me)K.ay-crynuqefi H KpbrruKofi ryp6nHur H Mexqqy o66iou H H_HxHHM KonbqoM HanpaBnrro_.

uero annapara AorxHbI 6urs Bo3MoxHo Ma,IbrMH. C groft lre..-Ibro B 3THx Mecra)Lnpe'(ycMaTpHBalOTCfl ynIOTHeHHq,-BeJ' lHgHHa 3a3OpoB B KOTOpbIX AOI)KHa HaXO-'ilHrbcff B npe.{ena'x (0'0003-:0,0004) Dr, 'rio npejfcraBi-Ifler onpeAeJreHHue rpyl-
HOCTH

OrrrroseHHr B 3THx 3a3opax oflp€.[€rfltorcfi KaK B 3aMbrKaIoIIIHx 3BeHbfix cylr_uofi  orraoHennfi  B pa3MepHbrx uenrx crynHubr u odola, xecrKo cBfi3anHbrx pa6ouul+Kor€coM. ,[rrq o6ecneqeguff ceo6oAHoro Bpar{eH"" iu.op - t"*;;HHffx Aonxerr6uts 6o.nsrue Bo3MoxHbrx orKr.roH€HHfi, i. e.
i *  )  6 . "  *  6oo :  0r*  dr*  ds*  66i  6r+ 6 i+ 6s_r  6 i_{_

* a.in * te -r_ e6 + 0? -_ fs, (vr. I  I
r'(e coorBercrBeHHo ut,.us - 

-orK-iIoHeHHff Axanrerpa Baila H AuaMerpa orBepctr*,

,1, 
noYl:l]I:: 6r N 6i - 6ofrt crynnrrbr N o6o,qa orHocureno"o ocn ,unu;' 6r r

: .* 
oTI:I9H:HLIq B nocaAKax BepxHero w HH>KHefo BparqalouHxcq rco,qe(i- 6sn u5 - To )Ke B nOCaAKaX HenoABHlKHbrX Koneq; 66 n 6i _ To )Ke B [ocaAKax He-.noABK)KHbIx KoJIeII orHocHTe,'IbHo ocll ryp6HHu; 6? - orKr,roHeHHe B [ocaAKe BKJa-

{bluIa B l(opnyce noAuIHnHHKa; 68 - oTK,'IoHeHI,Ie Kopnyca iIOAuHnHHKa OTHocH-TeJIbHo ocH Bana; A.,n - MHHH[rarbHufi sasop B noAuIHnHHKe.
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VueHluinrb cyluMy orKr' IoHeHHfi a Qopuyne (Vi. l)  uoxuo, ecf iH BBecrH ceo6oA-HOe I{eHTpHpOBaHne BepxHero H HH;xHeTO H_apyx(Hbix KoJ,leq yniorHeHrri  
" 

*opn/J,noruHnHHI{a B npoqecce c6opxl l  H raKHI\{ o6paaou l- lpaKTHr{ecKrr ycrpaHn.rr HaH6orr-
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Puc. Vi .6.  VnrorrexHq paAnanbno-oceBbl . {  pa6ovux Ko.[ec:  arJleneBoro Tnna c KaHaBKayH; 6 _ eaoqHue y[noTHeHHf,., I _
r{aTbre ynxoTHeHHq

o " '  
J ' a

- yn,:roTrueHHq o6ora
fI-o6pa:rue rpe6es-

IuHe orKr' IoHeHHR 6;, 6;,  67 l t  6s, H3 Koropblx rpH nepBbrx caMH npeAcraB.irqror cyMMbiorKJ'IoHeHufi '  H csgsaHbt c . leraJlf l I \ ' { t t ,  qeHTpHpytou{H}rHcff no oct\t  ,TonaroK HanpaB-Jlf f Iolqero aIInapara. Orx;oHeHnn 6a n 6i rvtoxHo ] 'crpaHlrrs, o6pa6arbrBafl  pa6oueeKo'i ' Ieco coBMecrHo c Ko'1bl{a.\ tH H|II I  He nplIMeHflF cbenHbtx Ko,IeU (cv. pac. '  I I . l  l ) .f lpn uettpHpoBaHHH Hapyx{Hbrx Kor€( ynnorHeHuir H.x ycraHaB,THBator rar, {ro6sr3a3op no oKpy)KHocrH 6u;r oAnsaKoBbtiu, H 3aKpen.rf lror B 3ToM no,roxesHu 6o,r-TaMH n urrn0rauH.
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KoHcrpyxl l l rH ln;rorH€Hrdfi  BecbNra pasHoo6pa3Hbi (puc. vr.6). B HHX KpoMe
y:j.t::.j1t1o_qoB, c uerbio yMeHbueHHn nporeqeK npeaycuarp*uuloT AocraroqHooonbuylo AJIHHy UIe"iIH H"In ee MHoroKparHble pacuupeHnfi,  xoiopnre yBennquBaroro6u{ee conporHB'rIeHHe yn./'IorHeHHfl r{ cHH)Karor ooreMHbre norepH. C apyroft cto-poHbl, npH yBej ' IHr{eHi.IH nOBepXHOCTr.r BpaUarcUlrXCfl KO,leU ynnor"en"r? paCTyTAHCKOBbTe noTepH Ha TpeHue o BoAy.

Ir ielealte yn"rorneHHr 1pac. vi  .6, o) KoHcrpyKTr. iBHo npocrbr w ffBJrrrorcaHau6onee pacnpocrpauesHu:vin. Cocroqr'0"lr  
-ni.  

KoHr{eHrpHqHo pacflono>xegnbrxBpalqarcIqHXCg Ko;l€l( I  v HenoABHlKurix J H Bbrrro;rHflrorcf i  ,ru6o c T,aAKHMH creH-Karutu, nu6o c pdcrro, lo)KeHHbrMH oAHa nporHB ^rpyroa e"yipr-*a,r" KaHaBKaMH.B u'x noroK, MHoroKparHo pacu upfl f lcb, Tepfler cKopocrb H xraue'ruqecKyro gHep-fHIo' a nocrynat H3 pacluHpeHral i  B iqe,r lu, Tepter 3Hepraro Ha ,vBe,lurteHge cKopocrn.B pe3ydlbrare sToro |B€i'IHgHBaercfi c6utuii. roadeaqueHT conporHB",TeHH, rqe,,r'.Koarqa ue,rreBbrx yn,'lorHenurr uo,noi""l", uiiii"oprqec*HM, H, ecn' 3ro rpe-6yercn, c Qnasqa:un H3 cralbHbrx jTrrcroB MCr,3. 3r.ororr in *",rau cocrofiT H3ceKTopoB, KOTOpble cBapHBaIor no crbrKaM H r{exaHHqecKH O6pa6aruiaaro.r.  Heno-fBl jxHbre Ko;TbII? Kpenflr 6o;rarru 2 lr  rurrsrarrr i  4, uHor.ra ;p;; ;p;rarcr K ocHoB_Hblrr ' lera" ' lsl l :  Bpal{arou{lrecq Ko,lbua rai ixe KpenflT K crynnue w olotry HJIH Hxq A C T I T  
Y C T A H A B J H B A r c T  B  B b I T O q K z , Y  I i  C B 2 N L I R ' I r . } T  N ^  ^ - L t , / ^ !p a 6o v e r,r Ko n e c e . t. n' p " p " ; ; ; ;; 

" r ; p i, *fi;;'.i ; "'; ; ;'JE:,,ir:; ilff f ;""'ffi". #A H T C f i  n y T g M  n e p e l l l e u e { u f l  H X  B  n n a n a  n a v  . o . A r
cr'qx A,rn 6o.rros, nocdre u.ro'-.,iT;i;;";"'..""Ji,X; Hi6;:nieHHbr'K 

B orBep-
EaoqHue |n,'rorH€HHn (pnc. VI.6, ; i J;;; ' ,1.o".. Bper,rn HaxoAnr rx,poKoenpHMeHeHHe' ogn noao6Htt ynJorHeHHqIv{ c KaHaBKaMLT H cocroflT i .r3 HenoABH111HoroKoJIbua 5 utu 8 H aparqaio[Ierocfi  o, aaxpenia*o.o HJH BbrroqeHHoro HenocpeA-crBeHHo Ha pa6ovelr KoJIece 7. f i lwua r j le.,ref i  B 3THx yn,torHeHurx M?r,r&. Conpo_THBJeHHe norol(y oHlI oKa3blBalor Bc.rIeAcrBHe .\rHoroKparHbtx paclxHpeH w|t t ta sbr-xo'4e H cyxeHltt i  Ha B.\ore B i(oporKvro ue,lb, 6;rarorapn qelry lrx o6rlHfi  *orQq"-UHeHT conporHB' ' leHHfi 6"lHaox r i  xog$QHulteHTy conporl{BJeHHq ynnorHeuuric  KaHaBKaur '  oHu MeHee onacHbt  B orHoueHlr r r  Bo3Mo)KHoro 3a^{Hpa r rpH conp6-KacaHHH H cyxo lu  rpeHHH, B HHx 3a3op 3a/ Ianr  MHHHMarbHbrM,  6r . IH3*n"  *  HHIKHeMynp€I€.,])  A-, TaK KaK cqHTaror, r{To npH Manofi n; loUalu KacaHrrf l  HX KpoMKH npH_pa6orarcrcn-' AocroHHcrBoM HX flBJflercfi TaKx{e KoMnaKTHocrb. HenoAer,rx(HoeKoJ' lbuo ei ' loqHoro ynrorHeHHq ueHTp-Hpyercr raK)Ke 3a cqer 3a3opoB, npeAycuo_rpeHHbrx B orBepcrHtx noA IUIlH;lbKH 9, ' iatnuyrue raf ixantui0. O;; 'a"pirror Konbuawtu$tauw 4' Brtno,rHsrcTcfl KOJrbrI&- ln;'rorHeHHfi r'IHTbit{H H3 CTar,tH 201-cI LljrlTo.rlcroro npol(ara H3 cra,'rrr MCr3. Hbrocrarxosr e,ToqHbrx ynxorgesNli sB,rrqercfHX 6rrcrpsrf i  H3Hoc B BoAe, coAepxaueii  ,rap,ai,a a6pasl ieHare B3BeueHHbre qa-

CTHUbI.
fpe6eHvarbie !f l . ' ' IorHeHHfl 6o,tee crof ixN npr rr3Hoce rr npH^reHflrorcq B.Bbrco-KoHanopHblx  par l ra , ' IbHo-oceBux ryp6HHax (cr r .  pHc.  I I . l3 ) . 'B ; ; ;  NroxHo 3Ha-qHTeJ'IbHo'yBexHqHTb -lxHHy qe"rei i  H 3a cr{er 3Toro noBbrcHTb conporuBneHne npo-TeqKaM, HO BCJe.{crBHe vB€;] i lqeHHfi noBepxHocrH .[HCKOBbIe norepH 3AeCb oKa3bt-Balorcn 6o,rsue, 'eJ B .qpyr'x r 'na.x ynrorHeHr,f i .-  q;; ; ;-d;;"J, i^Ha3Haqaror orAByx Ao qerblpex-.B^nocaerHee BpeMq HaxoAqr npHMeHeHHe ynnorHeHgfl c AByM.rr.pe6_Hrnrn (pdc. VI.6:-").  Fl.noal"*"0,u If  i  r i"ruu'un.." t2 Konb(a HMeror

tt-olqlsHyri 
qopr'ry. Vi or;rau.ro, n3 crarru 20fC,,'I. Tarr, rre ryp6uHtr pa6orarorHa Boae, coAepxau{efi 6o.rrluroe KoJ'IuqecrBo TBepAbrx B3BeueHHbrx qacrHu c Ao-craroqno KpynHbijun Op_qcrqrxnra (6o,rrue 0,1 u.ri), Ko.jrbua BbrnoJrHeror r.{3 craJrgl0x l8H3f  3n2[ r  HI .H is rzgf l .  MeponpunrHn no 6opr6e c  H3HocoM B BbrcoKo'a-nopHbrx ryp6unax onHcanbr  e  pa6ore 

' tB7 
l .

I l -copa3Hble KoJrbua l2 ynnorneunfi  ycraHaB.ir lrBaror Ha crynwue 17 H o6ole 16no Bo3MO)KHOCTH 6,rUxe K UeHTpy Ha o.rHHaKoBOilr AHaMerpe, qro no3Bonfler ypaB-HoBecr.rrb ,{aBJreHHe Ha Hapyxsori qacrH noBepxHocr}r crynHubr npornBono.noxHo
184

HanpaBr'leHHbIM AaBneHHeM ua o6oAe 14 TeM car\.{blM yMeHbrrrnTb oceByo c6xy. H*orraH.n.nb3yror raKx(e^ei'rorrHbre ynJ,'ror'e'Hq.. Henogeaxnrre Korbqa I 3 yLr;;;;';;Baor Ha KpbIuIKe l9 "ryp6HHbI H KaMepe 14 pa6otero KoJreca. vxpen,rffror Kojrbrla6onravu 18, BHHTaMI'I ' is  ̂  *t t6runi".  Ha' y.ru"ouour"r,  noBepxHocrf ix KoJrer.IBbInoJIHsIor paAHarbHo.. HanpaBr€HHbIO KaHaBKII I  I  ,  puaipyn ut ' tr l"a Ko!,rbqa orAAB.IICHH' NPOHI, 'K IOTqCTI NO,1 HHX BOAbI. fPC6rrN VNJOTHCHIif i  HHOTtrA BbINOJ'IHfl IOTc Hape3Kofi na o4HoM i '13 conprx(enHbrx Ko;1€(, qro f ipe:loxpaHfler Hx or 3ae*a'HfrnpH c;tyuafiHou KacaHlI l I .  Hal rpe6Hrnn yn,rorneHri l i  odqsare,-rbHo ocr&B"rTrlor3a3op l5-20 l tu, seoSxo.l t ' i l , totr i  np[{ pe3Koi\r roprro;KeHr{H, nvcKe nocie trr,re;rHorirocraHoBKI'I  H pei l loHTe nof,uJHnHHKOB l{ nf iTbr arpefara, Kor, la porop, a creroBa-

if iTl: ,  
H pa6ou€€ Koreco noAHH]larorc'  Ha rop]rc3a.\ feHeDaropa npHr{epHo Ha

Vn, tor : reHHq ycraHaB. l t iBaor  L t  Ha pa6oue. r r  Ko;ece - l l ra  roHaJanol i  ryp6unsr
:^T: f r -_yveHbrreHHr 

Harpv3Krr  Ha Kopnvc cnep.xy (or .  pHc.  f  i f7 l .  C sror l  >Ke
::: : : :  

, I .  npocrpaHcrB.a i{a_t pa5ouirrr Ko"leco\r Bo-t\ .  orBo_If ir  no cneUHa"TbHbrr,{Tpvoai\{ s Fnixnrr i i  6se$.

$ V|.3. Pac4ern nomepb B ynnomHeHufl-r
paoove?o rcoileca

f loreprr e ) 'nJorHeHirf ls \rorf iHo Bbrpa3{Tb KaK noTeprr }ror.rdHocrrr
f  J  :  l i lo  - -  l f f rp  :  9 .8  i  _ \QF1 . -  tV[ . r ,a ,  (VI .2)

rAe AQ - -  oSrer rHrre  noreprr  K"- I r r  r rporeqKrr  qeDe3 \ - i rJorHegrrq:
TpeHHff noeep.xHocieit i  y 'n.rorHeuri i i  o Bo_l\, ;  H 

'  
Hai iop: r!)  -_ \ ,

BPall{eHlr rr.
B orHogrre"" tbHbt\  Be.- iuql tHax

\ ;  \  \ '
r lyn :  - -T-_ :  [9"8 lQH __

-(9 ,81 iQl /  -7  iVI ,pa) l  (g ,B lQH) :  l . tq  _  r1 , , ' , ,  ( \ . i . , j )

rAe lq - (Q AQ), 'Q - odrerrHurui K. n. .1. \ .n. lorne-
HHr;  T ,n  :  ( / /  -  , ,Vroa) , 'N -Nre. \aHnu. .^* j l - i .  

" .  
a .ynnoTHeHrrff  Bc"le-fcTBr{e TpeHilf  o BoIv.

C yee;rrueHHe\{ . fJtrHbi u{errr B },rrJorHeHtrq_\ odterr-
HhIe noTepl t  yyeHbt I Ia IOTCf l ,  a  ] re . \aHi lqecKi re  pacT\  T,
TaK KaK npof ioput loHaJbHo J , , l r rHe u{e" ] r r  vBe. t } i r { r rBaeTCs
ootqar  noBepxHocrb ynJorHeHlr f l .  Takr r r r  odpa:o: , r .
cyMMa noTepb B vn! - IoTHeHlrH Hl teeT r . rHHlr \ la ibHOe 3Ha-

. d t -
\ '9^

-<<

A/Vq : A zVq ., __ IVq oo.
Pacqer nporeqeK B ynrorHenrrrr. \  H orBepcrHr..\  crynrrubr Bbrnor.tHfl€TCf BBercrBHH C rpaccori f iporeqeK H AHarparrvori  H3]\{eHeHHff Hanopoe HaA Hefr,

4tu
- ? t

)

.W:p  \ to l teHT
f . ]oBa f l  c r i opocTb

(v r .4 )
cooT-
npe,I-
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qeHHe npH onpege .TeHHo i i  on rnMaJbso l i  l ; r l r ue  o rKpbr -  Puc .  V I .7 .  3aeuc l l uoc rb  no_
TOrO nepHMeTpa Bpat{a}oqerocf l  Ko"r lbua l_. , ,n. .  3tv 

repb^vorqHocrrr  n o6uevusrx
AnHHy MOIKHO OnpgAe; lHTr rpaQavecxH (puc vt . ' i ) ,  aa""  

norepb or . l r ' rHHbI l r rerrH H 3a3o-
Bbrpa3'Tb B 3aBHcHMocrH or arol i  ^rauHsr o6rerrHr, .  n"_ 

poB

"rePI 
4!r: io (lr) rp' pa3Hor* 

:.1?_u_.lr]".:,.A* ," noreprr Ha rpeH'e 6rV.r ::  f .p ( lu{)  H,  OTJ' IO}KHB HX B KOOprHHara.{  A. /V ;  / ,u,  HaHec* Kpr{By,o HX cyMMbr,.  
H^ : :_MHHHMyMy 

onperenHrb  3HaqeHr re  / t t r . o " r .  "
l lorepH MOUIHOCTH, CBq3aHHbIe C nporeqr ia.r rx vepes yn,- IorHeHHq H orBepcr l r f lB cTynnue Ai lc ."  ! I  qepe3 y[ . loTHeHHq o6o]a A,Vo"6,  onpe. le,1qroT oT; leJrbHo; o6_UIHC NOTCPH PABHbI CYMT{C

'  
a N t z
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craBJ ' ieHHbix  i {a  puc.  V i .8 .  l lp l r  HZ.nL:HHH pa3rpysoql rbrx  orBepcrnr i  yMeHbuaerca. , .
cHJra .4aB.rIeHHrr Ha crynaqy, Koropar 6y,u,et reM MeHbuIe, qeM 60nrr
oAHaKo np' groi\'r yBer'rr'Bar,oriq o6ier"rsrre norapr. 

ue Hx '{'H'M€Tp1;u'

Hanop f iJtH 3HeprHt'  TepteMaff noroKoM 
"aa 

arynnrief i ,  onpeAenrercff KaK',pa3Hocrb eueprufi  Ha BXoAe (roura .I)  H eurxoae (rouxa 4)

LH - H t- I l4: lpr l@g) + ai l(zs) * zJ - lpo.;(ps' i -  ai l{2s) * z+1, (vi .s}
r '(e coorBercrBeHHo Ha BxoAe (roura /) n asrxoAe (rovxa 4) nporouHoro rpaKra H,

a )  Z l  H  H r _ H a n o p b r ;  p r y t p + _ , X a B J r e H u r :Z I  
n  t r  1  -  Ha l l upb l .  p  I  I I  P+- ,XaBJ IeHUg;

_J aL t I  U+ -  cKopoCTH TeqeHHr;  z l  H
i zt - oTMeTKI4 HaA yciloBHblllt ypoBHer.f-

Hanop Ha BXoAe e roqKe ./  onDe-
Ae,lqeTcr H3 ypaBHeHHfi

H  r :  H  r r ^ r t  :  u i l ( 2g ) ,  (V i . 6 i

r le f f :r . ,  r  -  craruqecKnli  Hanop, ur:
r f f i:  l l  Uu l  ;  U ,n1  - -  dOCO" l lOTI ia f i  CKO-

pocTb Ha Bxo, le ;  auL :  r ig f l  , lu ,  -
OKD V)KHa t l  COCT2 B-- l  9 IK) l IL  c I  r -  l {nnn/-Tt r

v . \ v H v v ^ . r ,

i t  i  p,.Rz i i \a\j o6tiqso onpereirsercn H3 ocHoBHoro
i d i  f r P , - P " z  \ / r \ n n u a u r c  r r r n i , , ,ypaBHenr l  r .vp6uHbr  np l r  HopMdrbHoM

BbrxoAe A3 pa6ouero Koieca, T. e-
npn uro,,. . .  :  0, n - K. n. .{ .  ryp6u-
Hbr ;  uL :  R1nn, i30 -  oKpyx(Haf l  cKo-

i i
i r

i i V ' . ' j ' ' ' . . , , r u - - i l : Q l ( n D , b , ) _ D a c x o A H a q c o c T a B .
'  r  ' '  ' ,  

L  ,  1  ; . l  "1 f l fOUla f l  CKODOCTI I  B  I lepHnHOHaJIbHOlq

*;  
7 * : i  

t '  = ' i  
-  

I  r  HanpaB.reHrrn'(Q --  pacxoJ qepe3 Typ-
a  - o  

6 r r H v ) .

=i  
i  , i . . , ,  

, ,  \ - { '  i . - l  i  
-  j  i  poc lb i  S, . -  par i r ! 'c  Ha B. \ore;  omt :

(vI.e)

(vI" I0)

(v r . I  l )

Pttc- VI.B- K pacvery ln;rorHenxft pa.rlarbHo-oce- Hanop Ha BbrxoAe H3 pa3rpy3orlnblx
Boro paooq€ro Ko;'r€c?t-o.:S:.:.q" nporevex; 6 _ oreepctnli B ToqKe 4 npH zr : z4

paBeH

H, t :  p^ , / (pg) -a \ leg- lH ,  - (zn .  ^  -  4 )1 , (vr .7)
r;re P.r - atvocSepHoe AaBJIeHHei __uq 

: 4Ql(nDi"*) - a6co,'rrornafi cKopocrb
npH HopManbHorl BbIXoAe u4 : uA; H, - Bbtcora oTcacbtBaHng; Zr.  ̂  -  orMeTKa,
or xotop^oft orcqrTbtBaercr H, (a 6orriuHHcrBe cr'I){zl€B Mo)fiHo cr{HTarb Zr. ̂  -- Zt o, 0).

l lo Tpacce _nporeqeK Hanop 3arpaqnBaercf l  Ha npeoAo,leHne conpornsreHn&
8 y[noTHeHHfl hun H B pa3rpy3oqHblx oTBepcTasx hor' ,  Ha npeoAoneHge npo(HBo-
IaB.IIeHHs, co3,{aBae}toro- u€Hrpo6exHbIMH cHJ'IaMH, Mex.4y roqKaMI{ 2 vt 3'B npo-
crpaHcrBe Ha.I crynHqeti h"-r.  Cyrrrr*rapnue norepH Hanopa aal ctynnuefi

LH : \"* ho, * h-r.  (VI.8). ,

lIoFP" Hanopa B ynnornenxtx I{ orBepcf,r{nx t53I onpeAensrorcfi nofeopuy,le-
Beric6axa

hw: Cv*&,/Qg),

hot: Errr|l\Zd"

CyrurvrapHuri roaQQnuHeHr conpornBneHnff noroKy B ynJornennrrx
(y ' :  €r" .  o + Eq * 6*."  + (g; , . .  *  Cl* .  o)  *  i , " .  p.

r86
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3Aecn 6'"" 
" 

:-0,5 ( l  -  f t"*) -  xosQQnu,aeur norep-b- Hanopa npH BHe3anHoMcyx{eH,u rroroKa Ha BXoAe-a yu,rorieuae (Qopr*_i3r*i,i,nyr1r, fr,* : .F,qiFo,_roeQQuuaeHr crecH:Il"; F^: r; lc; ]t "i;tn..ab ceqe'Hq urea' ynnorHeH'n;F"* -- nr'Ioularb ceI{eHHn neflea glo4olt B rrre,rb; 
.!-: tur,\r(2AJ- xogee'qpreHrl9tepb BHyrpH uleil '; l. : 0,3t?/.-Y-:1 -;;rAAaqHeHr conpor'BieHHs no ̂ tnHHe{Qop;\{y/ra E"'rnanyca); r,r\- cyMMapHar r;reraa rleJ,; 2au, : J -- ."opaBr'qe-cxrtfi paA'yc iqenH; Ru :'urnR'.iv -;;;;; 
_F{::{fea- ;r" : ae",/^Fq _cPe-russ cKopocrb reqe'Hfl  Bolsi e tu.t";  Aa.: -  i rporeqKfi no ipacce crynHqbr;v - KrlHer\rarr4r{ecKuri roeQQr{u'eHr aasxocrr.i,'; : fb_, ,i;7. 

'o]0, 
uoroi ,,pH [ ::  20o c; ( 'u '  p :  ( l  -  

""") i : :  
xoeQQHqH.n, n:: :pb rpr{ B*e3anHorlr pacur-peHHH Ha BbIXoAe us ynaoineuHs_!O"n-Vr.- 'Eop,yt,---1** :  F*,, f  , . .* _ xosrp6a-utteHT pacuapeHHf i  F"u.* - nJ-IouIaIb ceqeHH.q Ha euxola 

",  
uief" i  z*or_ r{Hc"rtoKaHaBOK; ( l * .  o  w g; " . . ' -  rosQ$uu" . " ro ,  una. rnno.o pacu,pe*Hf i  r r  cyrKeHpr f l" "fti,",iTi;":uf ̂ ,:::iTi:j,1ii:,.1y::1p.1..'".rcn dHzrorl*rHo seg. c H (qs ̂.B norocrb Ha.r ::l;Ll*';;"';' ;,j, i,ffi:.';"#:.T1": :L"d:_"j1;,ffiT

; r l ,n,  
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3 ' - l t i l { j l i l i l ! ' .  l t l r  , \ ' i . i j ) .  ( \ ' l  7 )  r i l i . \ - u - l t r  i l . , i i ; r r i ) : , :  I r : D t - ] ,  3 \ , l l l t , t  3  \  i t , - i ( l r : i e i { ; i E

c l V r l ! l u b l  I i  ( ) 6 c ) ; . i  I i  r i a  B b l - \ o f e  l i 3  i { t t - \ ,  e  n o  ( . \ ' [  5 1  - -  H t n o i ) .  t - p a 5 o i a n u r , r i ] i  u a :
e T \  [ l l U e i i .

-  
3 '  O r i p e - l € " l t { K l r  I i o  ( V I .  i : )  K o 3 O Q r i L i i r e H r  n o r e p b  B  \ ' s " r c r H e H r i f l . \  c r \ . n r i u b r  r lo6ola,  r ro  f \ , '1 .1 ,3)  ' -  i ,o rQr l r r r i r iesr  qorepnb B orBep. r r r f l . \  c r ' , . i t r iu  nc (VI .  i+)  _

I ranoD Ha- l  c r \  i l t l ue i i .  t l o  ( \ ' ' 1 . 9 )  -  Ha i l op .  cpa t i o ra i r : - r ; i i i  g  i  n . r o r r i eH i i r - \ .  i {  no(v l  l 0 )  - -  cpado ra i {Hb r i i  s  o rBepc r r r r . \ ;  r o  ( \ . r . g )  npou ' . " pn io ;  
" r ; ; ; ,  

cpa6o raHHsr i i
r r ^  r  , ^ - r r n r r , , n i ' ,
r r q A  L r  Y r l l l L t c i t .

+ .  B  c c o r : t t i r . t T B i t i I  C  { \ - 1 . 1 0 )  n o : c , { l i t t r t s a r o T  1 i 3 r , i , . i . , r , r  , ! ^ . . r .
HeF{tq.\ r{ orBepcri;"i. ; r; ivt.t5) - Dac\or ,, .; '; l ':: ' i;?:j"i: ';:j"o."";ll}j l ', '.;_ - - _ r _  ! J Y ! r ! r q _ Y
i i  O O n - I  F r ' - l l I  u \ j ' ( ' L i .  n n  n n' I  i  n i i v .  i i \ - i  , i v . i  '  t c | i i l b i r l  , i i i a q e H i f f l \ l  i  K o U r i c t " e t t  \ T o r { t i g l o l  B e . l i l q H H V  i
H  n o B T o p f f r o r  p a c q e r .  

r  v r r  - '  r v a r r / r

5 .  onpe- ie : r_1 ro l  nc  ( \ , ' l  28 )  ocee l 'Fc  r ! r i I paB" r r i qecK\  ro  * i ,T \ ' ,  f e i i c revou{ } , i o  Ha
c r \ . i l l i t i \ i '  n o  ( \ " i  2 9 )  r r  ( V . 1 . : 5 )  ' -  l a B . t - e H I I e  H a  x p u r r u x r l  r v p 6 r i H s r  l r  H a  o K p \ i x H o c r r r
npor i3BO_tb i i c t - , J  pa l r { \ . ca  r {a - l  c rV f i t i ue i r

^ . . 6 .  o n p e - r e . r r K l r  n o  { \ ' l  l 0 )  c o  n  B  c c o r s e r c r B i n r  c  f \ r l . 2 l )  r , , ;  n o  ( \ , ' l  l l )  -
a - \ ' , r ,  I t  f r o  ( \ ' 1 . 2 i )  -  - \ , \ . - ,  1 ,  i o  r V I  2 l )  - -  . \ r o L r l H O C T b ,  i l c r e D f l r r i i \  i o  H a  r D e H i i e
o  s C l J '  t s  \ ' i l " t . J T H r . i ] i ! i \  O S o l l t  i t  , j r V n r r q b t ,  a  n o  ( \ r l  : )  _  C \  \ t \ r a 0 i { i , r e  n o r e D : i  \ r O U I _
I i O C T I i  B  Y N " I O T H C i I I I H . \ .

fTp r r  
. .  npoeKTt t l l oBau l { t t  t {oBb i - \  KoHcrpyKur i l i  \ ' f i . r o r i {eH i i r {  f . l n  qe rb rpex -n f lT r i

3Har ieHI I i i  1 ' r i t us i  I l i e . t t {  / o  l i  JasoDoe  1 ,u  o r ipe i l e . r f l r o r  pacxo lb r  r . {  f l o reDr {  \ {o rqHocr ! r ,
c T p o q r  r p a , $ t i K  a l i a . l o r t t t i H o  D t i c .  V I . 7 - r {  r r o  \ r r i H r { \ { \ ' \ { v  n o r e p r ,  s s r 6 r r p a r c T  - l J r r H V

$ VI. '1.  Pacraem paSoqe?o Kott€ca Ho npoqHocmb

Pacqer  pa f l l aJbHo-oceBoro  paSoqer -o  Ko .Teca  Bc" re^ l c rB i {e  e ro  c . toxuor i  KCnr in -
f  VDa l { l i i t  I I  C . lo ;+ \ l { c ) [o , \ spaKTeDa paCnpe fe . teHn f l  . l e i i cTB] ' rou l r r \  C i r . t  npe lcTaBJ f leT
6o ' r i , u t re  rp \ - - lHoc ' r t t .  . \ l e ro . l g r  pac r {e ra  3aBt rc f lT  o r  r t rno ts  padou i rx  Ko" tec .  E i , r c rpo -
' \ c ^ l H b i e  p a 6 o v l r t  K o . - i e c a  p a c c q u r b i B a r c T  K a K  c r { c r e } r \ ' 3 a - l e . r a r t i r b r r  i l o  K o H u a \ r  K p r { -
B b l . \  c r e p ; + i t l e i i ,  I i l l i ( T I I p v t i o u l i r . \  " i o n a c r i {  [ - 1 6  J .  P a c q e r  : a n p o I p a \ r ] r i { p o B a r i  l r a  3 B } t
I {  B  TaKo} t  B t l l e  ) to , }Ker  Ss t r t  l t cno rF ,3oBar { .  B  r i e r r  He  y 'q r lTb rBaerc f l  r {3ueHeFr r re  t l op - r r s r
ceqeH l t i i  e  npor lecce  Harpv iKen I I f l ,  I - r  3To  He  nosao . r f i e r  Har iT r {  Hau6o" rsu r r {e  Ha i1p r { -
i f ieHl lq B 3a. lerxe- 3ata ' {a cBo-r l t rc f l  K orrpe-re.TeHru.o Hartpq;{eHprr i  e.1to6o, \ {  ceqeH[. t ! i
" ronacTt i  B Brf_ le

o : M,,(.J ,r) - i\,[ u,'(J ot) + Pp,..,i F, ,

r le - l l ,  t i  . l ' l - , ;  J .  n J, ,  ̂ -  Hsrt i6arcurHe \ ro l reHTbi  r {  } ro. \ {e i r rbr  r rHepurur B ceqeHri r i
' l onac r l l ,  o rF loc l {Tc -Jb t {o  OX l r  OY;  r  u  ! /  -  Koop . l ru ia rb r  pacqerHor i  roqKr i ;  P0 , . .  -
H o p l l a . l b t i a H  p a c r t i i l l i l a l o U a n  c t i , l a  B  c e q e i l { 1 ;  F i  -  n . t o u { a - l b  c e q e H ! { f l .

^ \ l o r te r t r i ' t  I f  c i { . t i , t  B  " ; I onac rq . \  onpere " r f i ro r  KaK ts  c repx (H f l . \ ,  i { \ re loq i i . \  reo } (e -
T p l { q e c K I i e  - \ a p e K r e p i r c r l i K l L l o i l a c r l i ,  a  o 6 o . l  3 a u e H r r r o r  t r H o r o r p a r { r r r { K o ) , {  H 3  c r e p i K -
I t e i i .  f l p l t r t e r t e i t t r c  ] t e r o A a  n e  o c s o 6 o x ( l a e r  o r  r e L r 3 0 \ r e r p i r q e c r l r x  r r c n u r a d r r i t ,
I t eo6 . to . l t t r t s t x  j t , . t t t  onpc - ie , reuur r  \ ra r i c r r \ ra . ' t i r i r b r . \  r ranpaxeHr r i i ,  Ko r .opbre  r {Ho f ;1a
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i l  - 1 . t s 3  ; - ' 3 . 3 ; 1  i l l r e s b l l , l  i i i i r . , - t  t ] l l i - i i i , t e .  - l c c i l t ' f o q t i . )  ; \ i l r  r r - ' , : r c j _ l i r i , l l t i l  . i r . i !  L i . i  i \ r r C i {  . . r 1 t i t  r i i r _
i i . i ' . i t  - l i ' r i r r ; 1 : , i l t l l l l i l ,  a j i i i l c - r f , j t i l { ) i l i l j - t  a . r l i e - t ' i ; i . ' t i i : r r a  , i l : r  r i - l  ^ . . . 1 . , , . , r i 1 , t . r .  r i i i )  I t r ) . J I l o _
: t 1  L ' i  , r L i t i !  ! l - i l r  . - r ! i l i i l , l ; i L r - a , . t i i \ .  i i )  t i l l O L {  f l r - . : - . t  i )  h { ) . - l ! C : l

P a , l ' i c l  i ]  i t  i i i . ) O t l i i ( - , r C i i ,  i t i , ' i i , , . . i , . , ^ l i i t , i  i :  i - ,  ; t , J O q l i . t  i . i J . . i . .  i  i j r . , j _ i .  t i  r . . l  . , . , i , t i l \  1 , ( ) i i j i ) t , j r :' . i ; ) i 5 i { r )  
i r . i .  l , : . r 1 i , 1 : ; ; l r t j ,  i i . . r i i  - l j l r ' i i ; l  C  t : l r t i L J , J . i l l ; i r . ; l ; t : . i . . .  :  , r . i  r :  t \ :  - [ , , 1 , , , .  . ,  ; , r ) r r , , l  L i i r ]

i o l l S e  l  i l  l i , r i i  o t i r , r . ' l o , i K ; r ,  a e - { e r a t {  a H l r . r o i - [ r r i 1 a ]  ; r ; r a q c r . \  .  i ) l i  - l | . r i r _ 1 t . , , , , , ' . r . , , , , ,
L l .  o  P t t c o t , t  - i . ' l : i  l t a 5 o q t t \  l i o . t e c  K o l r r i D e c e o p o B  r r  . - : i ; i r i i i r r i i L , i - \  i i z i . o . r i - 8  f  2 g  i  

'

I l [ ' c  i c r i i B . ' l  c i i i i b l  . \ l i l  t s b l l u e  \ l e r o j , : ] ) . i l i  p : l c c I { ! i t l , t i i i , l i i ) .  i i f ) i l . t 1 ' l ) _ \ : , . i i i t i r  . i r - ) B i - , t - \  l . : i i i i ) f l
l l a i l r ' r ' t l i \  l i o " l e e  .  i i p t l . r l e  r o l ' c ,  I p l l  n D C e i . : - f  i i p o r ] e F I  l i l r  t ' , : i i o , - t  : , 1 \  i { ) T  ; i f {  : 1  . t i ) l . i t .  6 . i i i . ; i , :  i r . - t
: ; o  ' l ' r i l i r '  l :  \  c ,  l i r i l l l t l l  i  ; i . : a : 1 . . \  l  I l i t i t i t r  : . :  I i ( . i i t i , [ , i  t ' ] t i : : ,  l i l  . ' ,  , i , r t  I  . ; i L  I  ] i , t r - , , l i l . i . t ,  i ) . t  t _

l , : , _ : ' "  
:  : l r . r e i . :  i - i t l ' , , - . . ) . , i , i . \ i  i r , . : c : .  j j 0 r t r - t i , L l r . ,  I i _ r i i  i i e  i i , t . - :  i ,  j , t : . : i i . i i :  i j t i i . . . , , r  ! ) : l  ^ - . l i ;  , j . t i , j ; i I . t

\ c " l o 3 l i i i  3 K c f i . l V a r a I I i t i {  ) , l c x F i o  6 s i i s  r s c ' p € F t H b i  \ t  B  t i . t l t i K i t o ( t r t i  i i ( ) i i a j l \ . K l r r r r .  i r o
i l e . l l , i ; i  3 ' . 1 \ t { i t r  i ,  - l l : l l l b t e  , r  3 J l i l t n t ) n q i l O , J T J t  l t  J l t  i .  i . . ,  i t - r o . { i : ,  , ! . 1 : : .

r--
s ,-H

/ _.]1-_ +

( \ ' 1 . i r t r

i - J ,e  C . - ,  n  C"o  - -  l l e i { rpo6exn l ie  c i { . t b t ,  pa3Bn i ]ae \ rb ie  . \ racco i i  i r o , roB ! rHbr  i . , o " rec i }
i l  np l i . t o ;de r { i rb te  coorBerc rueHHo K  c rVn l tue  I {  o6o : r . .

L {eHrpodexr ra  n  c r r .Ta ,  l e i i c re l ' r ouan  r ra  i l o . roB i i i { } -  Ko . reca  r

,Co .  ̂  " '  f f i ? .  *Ru .  . : t , , 2 ,2  :  n l r , . / ?q .  , z : r2 r f , l cq f ]O , f  v l . ; l  t )
r i . e  t / t ? .  .  -  \ l acca  pa6overo  Ko . teca ;  n  - -  qec ro r i t  Boau le r r i l r ,  o6  r r r r r r ;  Ru .  ,  ,  - -_
pa^1 IJ  i  c  ueHTpa  r r r ; . r (ec r i l  f l o .To tsn  F rb r  Da6o , re ro  Ko" teca .

J ra  c t l ' l a  I r3  \ ' c - l ( ) t s i t i i  xsas l t c ra r r {qec i i o Io  paBnoBe l { f l  pac r ]  pe - ie . r r i e f c r i  } r€x^11 , .
c r  t ' t l l t r i c i i  t t  oSo lo r t  c6pa l t t c t  I lDo f lopur ro r ia , rb l ro  p : i cc ro -q iu r r { \ , r  i r o  oc rJ  J  o l  t l e r i rp ; r
r f l xce  rJ I  Ko . leca  . i o  i {e l l r i ) oB  T t i xec r i i  3T I r . \  3 . re \ re r i roB .  3 ' l r r  \  c " l o3 ; r r {  ) . {o iK r r . - l  3 : l  -
i l l i e  : ! T l ,  T l  K :

Cr .  ̂  ==  C , ,o  . -  C . . ;  C , , cJ , r5 , , . .  ( - . r1 , , .
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' l I - t' r a l '  -  T  
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c l i . - i l , t  o i l l ) e . l c " - i  t { i oTCf l  i t i l I I  / l  i t
KO. leCa  r ro  oop \ rV ' l e

i

R, r . .  . -=  
{  i t i , r , f ? , ,5  - -  n , . r [? . -  -  |

.  * J  , 6  1 - -  . -  -  l n r ) ,  ( \ - 1 . , 1 : )

) , n  i l o  ( . \ ' .  1 7 ) ,  a  p a A I . {  \ . ' c  r ( e i l T p a

r - - l e  / , ' z  . . -  ' , 1  J I I  -  -  . ' C o f  5 t -  L T B e : i : l u  l l 3 r ' J l , l  n 6 o - l J  i l  r ' l l  r ; ;  , . r '  D  ' t  D

: t ' , : ' . ;  i :  ' . : , - ' ) t t - : r . t : t i r J ; i  , : t - - { t - ' i r i , ; ;  ; t . rc ; . ' ; i r , ' l , r  . , , r t . . i  . . ;  -  i t , , l ' , , I r j l o " r , ,1 . , . ru  ? , i i t t t1 l ;
rTi i \  i . ' ie \ te i {Toi l ' ,  ! / . t ,  :  R, ]  Sin .J.  - -  TO l - i (e - lO [e i . I lpCt]  TR,^t lecTi i  . tO[ACTet i  |  f f i . .  -
\ t aCea  . lOnaCT i l ,  R . l  ' -  p t l -1 l l \C  Ie l {Tpa  T f l ;+ ,eCT i l  . tC i l aCT l t ;  ?  -  \ ' fO , l  \ {e ; { i - ] y  paC-
q e r r i ( J i t  f t . t o c K O c r b K t  l {  p a l l r v a o l t ,  n p o B e - l e H H b i \ t  K  L i e H T p v  r a ; * ( e c r ; i  l a u H o i i . t o 1 1 a -
c T i l :  j  -  L { r r c . t o  . t o f i 3 e T e i i  .

F i_anpF . {eF I I I t i  ( l i l pc - i . e , - i t i o_T  I { i  pop r t i - . r .  no . l vqe i rHb t \  i r : l c .T :  i l c l a raHoBKi t  r \ , ' 1 .32 )
e  { \ - 1 .  j u )  n p i t  3 H t q e f t i i f f . \  C "  , ,  c o c r B e r c r B v i o l i { i { . \  K a r i  i r r l r \ r a " t b i { c i i ,  T a  K  i {  p a 3 -
f O T i H O I i  q A C T O T C  B D A L U C H I I f r :

r ' ^  '  e  ^  ;  f l :  * - ,  - t F -  I '  , . - ^  , - a -  :  i 7  - :  i  "  , \ . ' I  . - l \. - r r . ! T  - . . K - - T  r , - j T  - i ) . r , .  ; T l .  - r _ . O j  " , . K , D i  \ . * ; 1  - O t i t , 1  \  )  \ . , ) 1 1

r t e  F , . .  r r  F , 6  -  c o o r B e r c r B e F i H o  n . t o u i e f  n  p a c q e r i { b r \  a e q e H t r i i  c r t ' i l i { u b r  H  o O c ' r a .
F lanoq ; . i i e r r i r r r  t s  oSo le  r r  c rvn i rue  pa3be \ r i l o ro  pa6cqe fo  Kc" reca  o r toe - ] ,e . r f l r o r

n o  { \ ' l . l + ) .
F lano f l ; i i e r r i f i  s  5o . i r a t  c r \ - i r i r { b r  Da3be \ r i i o ro  KC . tece  Ha . {o r r r  nc ,bcp rn ' " r e

( . r : r .  r r  :  C : r  . - 6  ra :  |C r ,  [ : i  r i l i l r . r ] ,  lV l . , l i )

I ' - l r r  : , 1  -  t { l i c . l ( )  r i o . r r o g .  F ' :  . =  t  t . t i , i }  t  - i  -  n . l o u l i t : i 5  ( r r ) . 1  : . t  s  a e q e i i ; i i { ,  1 ) r - . 1 : l 5 . t e : i -

i { o t , l  D r ' 3 b { - i o l i :  t i ,  -  3 i t "  r l c t { ; i l i ; i  l l l a Y e T p  p e 3 b 5 b r .

i  l a i i r f l / h e r i i i r i  B  3 a r r r i i v r b t  \  5 o . r i a r

$ VII. l .  KoucmpyK4uu Be.;,oB

-  Ba " r  r r i f poa rpe ra ra  i l epe lae r  Bpau {a *ou { r { i i  \ r o \ r e i i r  o r  padove ro  Ko . reca  r vD-
: : ; :'- ?:J:3i,, l:i ::'"Io:,,: ;;,;: ;;' ; "l :lr:: 

.f 
: ::t:i- oii' oi'n 0,. p a 3 \,e p H bie

:;'j:,:l'i !):,,..t',rHa Ba",a /.'-- onpe;.:r;; i;"i"r;;;;;l;1r[T,_;.Jii]'::: ""l,ll,?u u i L i c a .  D b i O O i )  C n O C O t J a  l { 3 f O T O B _ t e H U q  ? r r ^ T A o ^ , .  1 , + _ ^ ^ . , ^ ^ .  
r L , D  u i  ( r  r i i i u i . i . j -

iro.iruoe 3Korro\rru..*". .;.;;;;,;,";;;';;;'..i-rlf;";"::::'ililJ:T:l"";"r"r:ff:;
i r . l r jJ ; ; ' i i : : t?. t rperara.  

Korr*p 'Kr{ i r r i  Ba.ra 3aBirc i i r  or  *rcre\rbr r , , .p6r iusr.  ee
l . r u n a  u u " - , , n t t O V K u l { t {  

p a S o u e r o  K o - l e c a  t t  I r o ^ t r r j i r f l H r K a .

,,,p6rruoii , .::_li,xj,* _:"i;ilxi:.J,:;,J:;;' ,,ili,:.,,,,Jji,.i:,:1?;J3iJ, :i:B e p c r i t u  K  - l t i a \ { e r D \ . g a . t a  A ' , 1  _  ( J  -  ( 1 . , .
B a ' r s i  3 f 3 e l - a r o B  5 o ' r s u o i i  - i . l i r r i b r .  c o c r ( ) f i i r { r i e  i r - l  i p e \ , . { a c r e i i :  s a . r c s  r 1 , p 6 r r H s r ,r r p o \ { e ; * ' \  T O q H O i o  i i  B a . l a  i e H e p a r o p a  t x  r l  p 6 i { H e  o r i { o c f f r c f l  n e p B b r e  : I B a ) ,  B  H a _

; :H,t l : t" .T::; . i ' r iTBu",t t t t  pe,Ir, 'o Bsrno;rrrrr, ,r  xoaaHsrrrr i , .r .rnHa xax:or:r
LUr tpoxoe  np l i l r eHeHt re  i i au ' . t r t  qqJ^b r  a r -pe fa roB ,  coc roqu l r re  r r 3  Ba " ra  r ] - p6 r i us rr {  Ba " ra  I - eHepa ropa  ( c r r .  p r r c  I . . 1 ,  

, 11 .6 ,  
f  f  i l  j ; ; ; , ; . _np , , ve - i r - u " J . ^o ropb i x  yc ra_goBKa . \  - t . t i - t t { a  o r - t e .TbF ib i x  qac re i i  ( c \ r .  p r i c .  I I . { .  I I . 5 )  - : oc r r i r ae r  l 0  r r .E - l l iHc reeHHs i i i  Ba - . r  a rpa iu ru , ' . \ apaKrepH i , r i i  : . r q  \ . c ra r {oBoK  nos l r xeHuo i?  Bb r_corb l '  l ia ' \o j l t i r  sce 6o ' rsLI I .e  npt t - \ teF ie I I *e  B oreqecrBeHHo\r  r r r - ipor i ,p6ocrpoeul i r i( c r r '  p r r c '  i l . 10 ,  I i '  r - 1 '  I I .  r g )  

'B  
, uKo \ r  Ba . re  o r cv rc rB \ . n r  r ! " r a r rqb r  - r , , 1 r {  coe - l r rHe -

l i  
' : , ,?l l . . j : : ' i '1,; . ' . : ;-r ;". . iT ' icx' i toq:e' , ' rro,,  , , . , , ,  uo. ' ,oxiroi? B cocraBr{o)r Ba"Te,

- ] ' " r t t t t a  e l l l t l o l ' o  B l ' l a '  l A I i  / h t ' K i l K  - 1 - r i { i { i }  o r - 1 e . r b r { b r  \  q a c r e i i  c o c r : l r } r i b r x  B a " T o B ,
i ' ,?r^ i ; l l t i i?, , ) .1 ' j ' * ' t '^a 

ofpatr i t { ; { tsaercrr  r :srcoror i  r ro:xpar{oebi \  r r r  re i i  r ra-r  afpe-Ba la He rpe3b .[:i"1]liii;,i:i:?::,, (:::,li:;,J1.1),, 
",11;": ;:;;.1,:j#*' c "1oBt l f l \ l  npo l l 3B . - ICTga '  Har r5o - ree  a rp t l ex r t tB l r r r r \ t  rB . r r {e rc r r  np r r \ re ! {e r r  r re  e^ l r {Hor -o

Li l iu t  ; | , f f i i i l r r t r  
onopbr  f r f l rbr ,  \ ' c rar {oB. leur ro i i  r ra  KpbrLUKe r1 , 'pSru isr  B arper-ara. \

' ue r r t pa ' l b r l oe  o rBepc r t { e  Ba . t a  nc , ro ,Tb3 \ ' e r c r r  B  noBopo r r {o ,TonACTr r , r x  r 1 ,p5 t t -Ha\ ;1"1t {  no '1uo- Ia  \ lac ' la  K cepBor loropv 'pat io ' ie ro  KO- ' ieca,  a  B pa j { ! {aJbr{o-oceBbtx  -_-1"1f l  no^IBo- la  i lo3_ l \ .xa B Hecrroxo i ius ix  pe)* ' t ( r ra \ ,  _{ "1 f f  B i rvrpeHr iero KourpoJf i  r ro-8ep \ l l oc r t r  B  npo r l ecce  r i po r13BO- : ICTF ]a .
Ha3" l i lqaror  Ba 'T i l  ror {Kocrer [ {bre,  v  ^Korophr \  d , ,  :  ( ( ) .7  -0 ,g)  r / , , ,  r {  To, lc ro_crer r r lb te ,  ,v"  Koroprr r '  06r , r , { r ro  d . , ,  :  tb ,e*  O, i1  i , .  B ror rKocreFr , , i , , r ,  u , , . rnx ,  KaK3ro 6y ler  no l ia3at lo  I I I Ix (e '  r ,a i ' t1 r r { ;+(eHrrq pacrrpe- Ie .Tr { lorc f i  do. lee paBrro} repro,€ l t 'o  iKecrr iocrb 60, r i ,ure ,  a  \ racc: l  I rera , rJ : l  r rcno. l r ,3 \ 'e rc ,1  -1  ) . . r r r re .  Fro c . r rnuKou, \ ' , \ le t lb t l l i l rb  To, ' rL l ( r t i l v  c rer {oK r tc  c . te . l \ rer ,  tar i  KaK 3To rpe61.er  } .Be,Tt rqerr r { f

7  O p r o  B .  , r 1  .
1 9 3

|  , t a o a  l ' t  I

BAJI bT THTPOTYPEHH

f r i . . 5 .  . , . . "  
:  L l : . , r  -  ' / - ' 1  

l .  O ,

r - t e  Z  ' -  o n p e - t e " r n o r c r r  n o  l l l f  + O ) .  ( l l i . 4 1 )  u  ( l l i . + 2 ) .
Baxur , i r r  vcJoBr {e ) , {  f lBJ f l e rc f l  , vc . toB t {e  HepacKpb t r r { f l  c rb tKoB

ronuo i i  qac ro rb r .  nDr r  t ro \ r  F ra i l p f l iKeur re  3a r f l f a  o r rpe . fe "T f fe rc f f  r i 3

oz . r ) ,  op .e  ( l  -  f . ) :  -1C . ,  ( l  -  ^ t l  ( . - j r . f i ) ,

o rK \  - i r  \ t o iKHo o r ipe . le . l t { rb  npe leJbHoe  3HaqeHt re  ueHrpo6exuo f i
r o u t e i i  i i a  c r v n r i r t e .

j i t t : \ . i . x t  ( \ t l . ; ] 3 )

1 \ ' 1 . 3 6 )

Btl"10Tb :10 pa3-

Qcp rr 1,.r sr

(v r  37)
-^ ; "^ -^ , ,

\ - n J r d ,  . _ \ t r ! r L t t t y -

(v r  38)



-1 ! i a } l eTpoB i l i l . : I a  I I  t pJa l l L l . eB ,  a  l aK)de  pa3 \ tepoB no . i ru r rn i { t rKa .  B  C( lCF l  B  1 , ro t i lHb l \
. , - , 1 , . . , . - . -i l r - lpo ' tV i  (J I I  f t  i_ t  \  t i i  ; i  po  i ;o  i t  p  i l  ) . te r i  f l  K l  i  f c t {  KOCTet {  F I  b re  B : lJ  b r .

Jaro t ' c t s t< i t  t sa ; i oB  i l a l . ' i l t { l a i c l '  I i o  cuo r to ,S ! '  l i f  f  r l ' t ' o3 . - t , . ' : i l i ; l :  L ie " tb f tL ) t i ( ) i i a i { t r t c
( p i l c .  \ - ] i . 1 .  . ; )  l i :  c r a , r e i j  l { 1 ,  + 0 f C  l r . r r r  { O F I  ( : i : r i  c r i , J ' . : o 6  q i t . t r i c r c i i  i i a r i d o ; e e  p a g -
r i p o c r p a i l c H r { b i \ t  i t  c r a D L l , r t ) ;  c B a p n o - K o t s a H b r e  ( p r r c .  V I i . l ,  r j ) .  c o c r o r i u l u e  l 3  - l c " i a  

1 ,
B a J a ,  o r l i o B a l l l { c r o  B  t s l l ^ l e  r p } ' 6 b i  i t 3  c r a " r r r  2 5 f C ,  i r  r r p r r B a p e H i { r r r . \  K  H e \ r } ' 3 " T e K T p o -
u lJaKoBor i  ceapxo i i _  r ! . rauuen  2  u :  c ra . r r r  25 fC  1p r rc .  \ ' i i  t  ,  ; ; ;  cBapno- ru ra l tno_
B a H H b l e  ( p r i c .  V I  i . 1 ,  o ) ,  B b u i o . t i i e r { F i b r e  n 3  . i B \ , - \  o S e q a e r r  , J ,  a o i - r r v r r , r . \  t r 3  n p o K a -
r a H b l x  r o . l c r b l . \  I l " 1 l l r  i l 3  c r a , l l r  2 5 K  t ' p r i c .  V I I . l ,  ' r )  i r  u c , € . t t , i r e ' , " i . i . \  n p o J o . T b H b r \ , {
I I I B o \ l  l " l e K f p o u l . t a x o s o r i  c a a p x o i i  l r  Q " r a u i { e a  ?  i i 3  c r a . t i r  l 5 i C  ( p i i c .  ! ' l  I . l ,  e ) ,
i r p r i B _ a p e H H b r - \  K  T o l t q a r r  o 6 p a : o e a u H o l i  c e a p x o i i  r p , , r l s i .

KoeaHs te  Ba ,Tb t  no ,vc , toBr i f l \ {  npo r I3Bo fc rBa  rpy -1Ho  Bbr r io . rH i i rb  c  roFrKHr , rK
c reHKa\ !L I ,  ) '  H t1 . \  - l l t a - \ re rp  BHyrpeHHero  o rBepcruR o6s rquo  ccc raBJ  ne r  d_ , ,  <  ( i , 4d " .

a) a) 6) 3',T;Ji"fr'J'.',,"::#l:'',r:ei:i#::ll1
, , o

/ ,-^\ /^< /,^t.  
roK, ){acca Koroporo B - lBa c . l l t tuHtt\ I  pa-

t :a . - - l  I  F- '  i  )  )  i - . r ' l - : \ r  \  3a npeBbl r r raeTl ' laCCYOSpaOCraUHOi-OBaJa.
f l po ru l rexa  o r t sepc r r i f l  .  t sb l  ra ; {Ka  r l . ra r i r t ea
TpeoyrcT oo, lbLuoao _\racTepcTBa tr  I rHoro
B D e l r e H r i "  ( J t n a L o  n p o r i i u B K a  o r B e p c r l r s
cnoco6c rever  v . l a , teH i r r .o  ce rpe raq r roHuo l i
?nr lLr  e -TsrK2 l - ln r r.  - ^ r . l n V C K H  n O K O B O K ,  B b l [ t O , r i t -
H f le \ rb i . \  no , l  \ t ou IHb l . \ r t i  npecca ]1 [ { ,  no . l y -
qa ro rc f f  6o " rou r r rn i ,  a  c " re - loBare , tbHo ,  np t r
o6 l r rp i i e  3a r -o roBKt r  \ rHor -o  \ {e ra .T . ta  o r -
. \ o f  t { r  B  c rp i ; * i i i i .  B  pe ; , . ' . r b ra re  i i l \ ' . l o -

2 )  1 )  
\ - - - l  e \ l K O C T b  i l  C T O I I \ { O C T b  B a " i a  H a  e - f t l i l i l ( \ r

rA, -44 \taccbt l to"1\ 'qat 'orcs iaK;+ie So"tblut{\ t i . t .

/ \ r \  f '  '4  Ceaprro-xosauur i l  tsa. r  3Kor to \ l t {qecKi t

t\----lJ \\
^-\7 V-7 3Har{t ire"lbt io }teHblr le, a noKOBKa npoute.
I 

------- '  f lp rr orc\,rcrBl{ lr  cb"rauueB orBepcrtre B
Puc .  V I  I -  l .  Ba . ru r  rn rpo rvp6uu  TeJe  BaAa \ {O i i iHO paCKaTaTb  IO  IOCTa-

TOqHO OO,tbt lJOfO f ,Ha.\ {eTpa H Bbtno, ' tHi tTb
Ba.-I ToHKocreHHbilr.  f lpn erorr nplrnycKH rr orxor l{era,rJa } '} teHbixalorcq. B CCCP
3TrI  Ba; ibr  HaLIJJL{  LUtrpoKoe np! i } reHeHr{e . lJ f l  \ tou lHbrx  rvp5r iH.

J - T n r r  r { . n r l  r L ?, , - , . - " . - J O B a H t l t t  C B a p H O - [ l T a \ t n O B a r l H O f O  B a p t l a H T a  ] l O / K H O  3 a . n a B a T b  H a t l -

] t e H b u n e  n p u n V C K r i  t {  n c n o " r b 3 o B a r b  c , r n r o K  r { a t r \ { e H s u i e r ' r  \ r a c c b t . K a x  n o K a 3 a . r a

npaKTl tKa,  t rpx  _3,JeKrpor i i " rar . .oeo i i  cBapKe npo- lo . rs l rur i ' i  LuoB no"Tvqaercr {  - locra-
ToqHo no, tFIb i . \ r .  Ho 6o. ru i laq oSular i ;1 , :1r rHa utBoB, ;ur i re . ' lbHocrb r - l t rK. ra  Qopl roc6-
pa3oBa l l i l f  H Bo3\ ro lKHoe pacc" toeHlre  npoKaTaHHbr. \  n" t r iT  FB. tqrcTCq He! ,ocTarKal t r r
BaIOB,  l i3 roToB, ieHHbix  TaKr . t l t  NteToAot ! { .

KoHcrpvxul l l t  83r ' IoB,  xapaKTepHbte ! , i r r  orer {ecrBeHHbrx rvp6Li r { ,  noKa3aHbt
Ha pHc.  VI  I .2 .  Ba,ut  2  rvp6un,  Hdr- rp2Br ' IqeN{bre noAui i i lHHKar{ } (  Ha Mac, r f lHof i
cMa3Ke,  Bbino,THqror  rnaAKH\rH (puc.  VI I .2 ,  a)  r rJ t r  c  Hap) 'xHbr \ r  BoporHHxou 8
(pHc.  VI I .2 ,6) ,  ecJr l t  B Bepr l rKa. ; rbr ibrx  r ,vo6r iHax i lpeL! 'c \ rorpeH car{oc} ra3brBam-
I I IH i icq nor lmHnHlrx .  B 3aroroBKe Boporr r l rx  8  r roxer  6uru; l r t jo  B Br i le  yro" : ru1eHnf l
Ha re . ' le  8aJIa,  rTH6o B Bt t le  or . le . ' rbHof i  [oKoBKn,  npnBapr{Bae}ror" r  K Bary .  O;aHeU
Ba" la  Bb tno . : IH f l e r cq , ru6o  o6 r , i vnu r ,u  (noa .  I  na  p r r c .  V I I . 2 ,  r z ) , , r 116o  np t r  conpnx (e -
Hl i l t  c  noBoporHo. tonacTHbrr r  paSouuN{ Koi ' reco\ {  pa3Bnrb i } t ,  3a\ reHr}oLr1Hr{  Kpbrr i r r iy
pa6oue ro  Ko " teca  (nos .  9  Ha  pHC.  V I  I  2 ,  6 ) .

Coe. l t t t tq lor  BaJrr r  npHrracoBarrHbrr r r {  6or r ra l rn  J ,  1 'c raHoB.reHFibr \ {n  Bo c f ; rar r r tax
I l  3z1r f i r { \ r rb l } { i l  ra l ixar t i t  6  f ]pr r  3 ' r 'o } r  BaJbr  t leHTprrp\ , ror  j lp } ' f  c . Ipyro\ r  l r  c  p : r6out r r t
Koreco\ t  /0  nocpe4crBorr  61 'pr r rxa,  conprr faeNroro c  BhrroqKoi i  noca;1xor i  A iC (cr r .

r94

roB lt ' l l l  yr" ' ly noBopora K"ltoqa. I- iptt  rrort 3a\{epqe.\roe B npoi{ecce 3arrf a yN.pt-HeF{rte paBHo t\ lu :  6r^-[oiE, rfe rr,  -  Anw* a pacrrHvroi i  qacri{ 6o.rra ;  E -
l \ to^1\ "1b ynpyrocrL i .  f ipor l ts  ca l toorBi ' tF IqHBarnrr {  x .paun. r r  ra i ix r r  nphBap!{Barorcr r
cy . xapnxn  4 .

LUlf ynJIorHeHilf l  Q.rauqen \relK-ly H r{. \rrt  B cneuria.tbrr V19 Bbrror{Ky (1,:e"t I)YK;laj lblBalor i l lF{\ 'p l1 I i3 }tac. locrcl ixoir pe3r-rHbr; 3To rrpeAorBpauaer BbrreKar*ier lac" : ia  l i3  I Io ' locr t l  I la" la .  I . ra  6egonacnocr t f  fo ,TOBxr t  So, t ros ! 'c raHaBrr rBaror  B no-ra i i t ts tx  orBel lc r t l f l . \ ,  a  Ha ra i ix t t  r {a j leBaror  pa3be\ rHbr i i  r iox l 'x  z ,  cocroru l r r l r  l rs.LB) ' ,X nO" l0Bnr{ ,  xo lopsr i i  uer r rp i rpvercn f io  r to f lcKv t ] " rar r i t : r  ( , , : :e" r  r  r )  r {  Kpenrr rcr {x  5o " t t ; r r t  B i t t r r l r r u t  . i .

.Ba , r s l  
- | 1 ' p5 l r i i ,  I r anpaB" " t f l e \ t L , re  r l o ] I r u r rn r { r rKa }n {  Ha  Bo f  r r i r o i i  c . r r asxe  ( c r r .  p r r c .  I . 4 ,I  L4 ,  I  f  . l  l ) ,  f l oKpb rBa ro r  B  30He  pac i l o . l ox {e t { l t r r  i r o . . l r u r { r r r r r rKa  r {  ynJo r r {e fu rR

7 '  
l g5

. l  -  c  n . ' i ( )cKt ( ] r r i  rp . ta r iua .v i i
K( ) . leC a  T iOBODOI i . {O. tOnaCrXOr i



(p t t c '  \ / l  I . ' 3 ,  a )  c5 . r l i i t oexo r i  1  l t :  . - i ] { c roB  r repx iaeercu te i i  c ra . - i u  i  X  l gHgT.  Toa_l ru fHa  o6 , -u r t t c i l i ; i  I  i l eo6pa6or .a r r i ro ) . r  B i t_ ie  cccT . : . lB . , i r i e . t  IO  u : , r ,  a  noc . te  oe ipa6o lx i i

1 ; : , - _ t . _ l l \ r , .  
I I i r r l q e I I  - l r t : i \ r e r D  r l o I J e J ) . \ i i o f ' r ; r .  . . r i i ) l ' i i . , r . r i  c  r r o - r i i r i l r r r r i r h : . r r r ,  r 1 , ,  R r , r -, , v ( , r r l r (  r L ) i  i l . t  r  , 1 j t  ( r r J . ' l  L i l t t  - l l i a \ l e - t  i l a  I i O B e p : \ i j ( ) f 1 . : i  r 1 . - l  \ . . I t . t o 1 .  l t , : l l l i t  d o .  . _ ) . t . l i  . , t  i l c r . s lL la " - l  bu \  i o r '  \  c ra l i a t s " l I iBa lo r  i l a  i l a " l  .  f l . ' l o - f  t i o  K  r i e \ t \ .  i l p t i r t { r ' t f  BaK) ' f  - \ o . \ t \ , - i a . \ ' t  t lI p r lBap l l g i l l oT  I ro  r rpo i {o . : t r r t i b r ^ \ t  c . i . i , t f i a \ r  I r  ] . : po \ rKa . \ r ,  KaK f roKe3aHo Ha  p , , . : .  v l l ^3 ,

Oxor tqare . t  b i l i t  r i  r t i l c - r -a - ,gar i  o6 l ta5orxa  Ba. " ra
l e i K - v ' .  i t : t  i i o ' I O I ) O 1 t  \ . I i i l S a i t S t  3 f c  t i c O t i \ t r ] i r t t t , t t l
i i t c f r e r  l , r  3 ' , . i o c t ' i  t  .  B : r  " ' l ; , t  L r €  5 , r . p ; 1  1 , , . , . - ,  b r i r , r  \  l .  i  i r i i l  i r
f ) i l 3 . \ t e i ) r ) i  i t  

. - i ( ) n  
,  t ' i i i r .  r l t a t i r r i r i r i  f , - t r r  t j p e - l i l i l [ ) l l

B  p l u ' r  t J  \  i  j l J .  - l  I
I l p l r  r ' r t ' . r a i ' r L rcc i i o l i  o r i p r . , i o rKe  Br " r  i rpoEep l ro r  l i a  ( , - . i i  r o  r {a0 . ,  x r r t_ r r i  i r o r i e [ ] . \ _

l l l t l l -  
] _ o - p _ t l a \ l  i f . r a H t l e e ,  n o B e p - \ F I o c r f l . \ r  B b r  f o q x r r  i i  5 r ' p r r r x a .  , , p u ' r i . u . ,  3 r r a q L . u r r r -oo f f  r l e  l c ) " l l i { : l  o  i l pe l Jb l  rua rs  i J , ( , ) , i  ] t \ t  I I a  I  r r  - r r i r r \ re rp i l  i l a " ra .  ( -oe - l l r ] ren i r i l  Ba , roB' l ' ' l q  - l oc r l l i 'N .e l l l t t i  5o " rsue i i  l ^hec r t i oc r t l  BCe f : l a  Bbr  n i ) . r ; {nK) ' r  c  KoHTaKr - } rp \  K lL t ( r r \ r r in o B e p ' \ l i o c l ' t l \ 1 l l  ' | ' l l t { t t e B ,  i l l l i i ) l { i t \ .  K O T . l l l r r r . \  i i p r r i r ; l . t i } i r r i  o K r ) " t i )  l r i  -  n r i , , i  i r i , , . r : i it i z t  K o f t T : j  i i T i l b r  . {  i j o B e p \ i t o c T H . \  t {  e  , I O I I ) e  K a n r e  , r  .  . t  3 ( ) 1 .  j j \  r o e T u  - r , , ,  i l r  a n r " r ' a o  

' , , *

6o,ree {1.{ l , i  r r r r  Ha Lrr .

i$ VII.2. Pac'tem Ba,Jxa Ha nr)oqHocmb
l e . ro  t sa , ra  paccqr r rb i t saFJT  Ha  pac rs i (eHr re  oceeo l i  f i r . ro l i

ua rcu {e ro  . \ {o r {eHra ,  neperaBaer \ {o ro  reHeparopv .  pacqerua .q
p t t c .  \ t l l . { .  O c e s a f l  * t " T a ,  o n p e - t e . t r { e r r a f l  B  c e q e H r i t i  l _ _ 1 ,

Po. -=-, P r r,,r -.= C. . - Go.

i r p o t r : l i t o - 1 l l t - c r r  i t o  p a d o u e r r r , .  q € : J l -
i . r ; i : l \ : C 1 - l i ' l  .  J ( ) l l \  (  t i j f  t i  i t a p i i  \ r C . r , p b l

i i o n t , r . l . . i i i  l c ) l l i t i j i , r .  P q , t  - i t t l y t r . p c t H .
i ' c . ' i r i i ( ) r f l  g r , r r i o p a  - l r r : r \ r e r i ) a  _ i , u r , , r

n
r  _ l c  F ,  . , , t  -  O C e B a f
i r , t l i  n p l t 6 , r r i x e s F i o  n o
c e q e H t r r  l - 1 .

Hanp  f l ) * (e rn re

l ' - l e  F l  -  n . tou - ia j ,b  ceqeHt i t r
H a n p r x e u r r x  K p y r r e r j s r i

pac r_ f l xeHt rq  onpe le . t f f e rc f l  i t o  r i op r rv " re

6 p  :  F o . '  F ,  : =  1 P ' - -  t r  ( d ;  _  d ; r ) 1 ,

H  K p \  q e H i r e  o T  B p a _
a Y P \ f 1  4 n  r ' ^ . ^ , - ^r . \ L . . i d , i U h d J d n i j  i i . l

6v.ler

r  \ i  I  I  I  i
\  

v  1 r ' 1 t l

1 \ ' i l  2 )

(vr  r  3)

KD VT{CHHf l  B  CCqCH i I  I {
ryp6uHlr; ,^/ -  . \ toru-

( \ ' l  I  + )

f  l r - t paB , ' i l r qecxa . f l  c ' l " l a ,  onpe- te " - l se rc r  aHa , ro f  i rqHo  (v .21 )
( l l l . 6 l ) ;  C p . H  -  B e c  p a d o u e . o  K o ' e c a i  C "  _  u . .  
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Pac.  V I I .3 .  06 . ruuoBKa Ba.Ta Hep i iaBercu- le r r  c ra . . rb ro

Kpor re  Toro ,  npH\ fe r {s ro r  o5 ; r r rUoex} ' t i 3  6o . iee  ro ;c ro i i  Hepxaee lou {e t i  cTa . tH ,
cBa . rbuoBaHHor i  B  JBe  o6e . {a r i x r r  2  n  I  1pHc .  v r  1 .3 ,  d  r ,  , ; ,  t ' *u i i o ,uu16ur "e  Bdar .
Kpen ' l eH l le  ocyuec rBJqerc f l  c  no I Iou {bFo  3a } {KoB,  Bbr to ; lHeHHbrx  B  Br i re  n ; - r3HoK J ,
3axBarb lBa iou l l { ^x  Bb lc rynb l  B  na3ax  o6eqaex .  Hareearc r  nJaHXH Harperb r } r6 ,  noc , . Ie
oc rb lBa  H l l f l  oH I i  n " lo rHo  npHTqr I IBarc r  o6eqa i i xu  K  Ba , ' r \ . ' .  f l p . l uap i r re .TbHo o6pa-
6oraur tas  o6" r l t t i oBKa  - \ l oxe r  ( tu rs  ) - c raHoB. re r {a  83a \ {e r r  n3 r ioLUeHr ro r ' i  r rp6  pe } roF{Te
ry 'p6 tn rs t .  He loc ta rKo \ r  c ' r re . \n io i ' i  o6 , r r ruoBK i r , {B . t f l e rc f l  Ha"T lLp {e  r ra  \ rec re  \ / c raHoBKt rn " laHoK npo fo ' l bHb l ' \  3a3opoB,  - l oc r l r ra loLqr i . r  0 ,5  \ t l t  t t  uapyuarcu { l r x  c , ro i i  c . \ ra3Kr - r .

Ba ;u t  fopH3oHTa. lbHF, l x  r l upoarpera roB  . \ ro f  v r  6s r rs  . r l r6o  e . l r rHbr \ r r i ,  , r r r60
coc roq rb  H3  Ba ' Ia  reHeparopa  H  ea , ra  r yp6 t tHu  (c r t .  pnc .  I  I . 20 ) .  Bu rno , , ruq ro rc f l
oHH r"1a' lKHl lH'  Bpau{arcTcq B noALUlInHHKax c vac:rsuol i  ar tug*on' i  t {  coeArrHsrorcq
c Bai lo l t  H' i l l l  poropol l  re- I ieparopa H pa6ovxrt  Ko;r€coNI ip, raHqarrr i  raK x{e,  KaK
Ba, lb r  Bepr r - rKa , ibHbrx  r yp6 l rH .

I - lepei l I t {crosoi i  o6pa6olnoi i  pt  noc;e Hee Ba.T rroABepraior  ru1arerbi{o i \ ry KoH-
Tpor ' I io '  f loc, le oc.r{orpa r lor  " ry i lo l? HapyxHbr.{  r r  BHVTpeHrrurx noBepxsocrei : r  r {  y . , rb-
rpaaa l ' xoeo i t  AeQexrocxon [ t i {  r t oAo3pnre , rbHbre  t r rec ra  nporpaB,T} {BarcT  L r  c  HHX
cHt l ' \ t a lo r  r taxpou- r l tQr r l  I I ' l l l  f l oABepra rcT  r ra fHr r rHo-nopo luxoeo i i , i { ec f - rex rocxon l r r r .
06pasus r ,  Bb rpesaHr {b re  r r3  Ko .Teu ,  oc raB ; rqeNrb t . \  B  B r r . l e  B r , r c rynoB Ha  ropqa . \  3a r -o_
TOBOK Ba ' l a '  npOBepnrc r  I I a  I l pe . : [e " l  npoqHOCTt { ,  r I pe ; le . i i  TeKyqecTr i ,  ] , - l j t r rHeHr re ,c ; f i a r l l e  l l  y rapHy to  B t i3Kocrb  B  coorBeTCTBr { r r  c  re . \ r { r {qecKr r \ r r {  } c roB t i r { }u r  t ra  t ro -
c T a B K y  B a . ] a .
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f l e  .  V^o -  :  : r  ( d ; - -  d ; ' ) ,  i 6do  -  ] r o r {eHr  conpo r r iB " reH} r f l
I  - l :  , l l ,p - - :  9550,V ' / r  _- .  Bpau1alou{r l i  vo \ reHr  Ha tsa. ty
Hocrb r l 'p6uHsi ;  n  - -  qacrora Bpar{eFrHr .

f ]p t reer leHHoe Hanpf l  ; f ieHr ie  paBHo

gnp /;l -- +7
r 1 O n V C r i l . \ r b r e  H a n p f l ) K e H l r s . 1 . 1 n  c r a J e i r  _ 1 0 f c , 2 5 K ,  l t l H  n p l r r r H M a l o r c f  c - l e j l ) . f o u l H \ { r { .t,, 

Jl j:.^r-,1._^.1.1",, 
,----:- 45:-.{8 ,\ lf ia, npr{Be^leHribre o.n,,.,,p .< I l0 }tf la."

Hac t lpe - le " leH I Ie  r {anp f l xeH l r i r  eo  cp " ra t t r l eao } r  coe - ] i i r reu l r i r  Ba , ra  B  6o" rs rgo i i  } repg3aBI tc t r r  o r  coo rF {oLUeHr i f l  To , tu ( t rF r  c re i toK  ea , . ra  6 *  l r  t . rauua  ho"  t . t  o rHo i leH  n f l ,  rq r , )o ,( p r i c '  V I I " 1 , 5 ) .  B  r o u K o c r e r { H L , t x  B a . T a x  K p } ' n H b r x  r r i x p o r y p d H H  r o i l r { r r H y  Q " r a r r q ae r t 6 x p a n r  n o  v c . : l o B t t q r t  p a B H o n p o q H o c r u .  O n a c H u r r  o K a 3 b r B a e r c f l  c e q e H r  r c  2 - Z

: : ' , :1 
t^1 ' l : . . : .1 ' t " t t t .npx\ lb{KaHrtn rc Q.raHuy, B rorcrocrenrrbrx Ba. lax ona*rbrrr  \ ro; . r {erL / D r r  D  L U Y c H I I e  ' . ) - J -  4 " 1 f l  y \ l e H b t u e H l i q  K O H U e H T p a u f i i l  H a n p f l x e H n l j i  g  c e q e t m w  2 - 2B  \ tec re  nepexora  K  Q" raH i l , v -  Ae ' tae rc f l  raJTe , rb ,  o6s rq i l o  Bbrno j lH f ie l ra r  pa - l r . r v -co r ' t  p  ^=  d r ,  I I ' 1 t l  JBVs I t {  conpu l *<eHnbr r r t {  pa j r r i yca }u r .  a  - :u f l  y } {e r {bue11 , { f l  cpeAgr rKsHaqeHi t l i  t l anp f l ) f i e r i l t t i  ab t i t . l .Tuuerc f l  xo t l rqecx l r i t  nepe .xox ,  npH Koropo \ r  ro " l . . . r rHa

c reHKn Ba" ra  0 , ,  f t oc rene t {uo  J / ,8e ,1  nqxBae . i c r {  ! o  6 ; .
Pacqer  rp la r rua  BaJa  t t r  r rpo r { i {oc rb  npn( l - ru ; {e } ru0 , , , , ,  } re roAarn r  06 t r . r t ro  Be j (e rc r rB  npe l r l o ' l o ;+ (e t t l l t l ,  q ro  ceqe i l t r l  t ! . ra r t i i a  co \pan t i ru r  eBorc  rpopr rv ,  a  cn . rb r ,  r rp r r -

" I l oxe t l t l b l s  x  5o ' r ra . r r ,  cq t i ra to rcq  cBo6o fHb i \n t  Bueun l t r l r  cuJa r {n  t {  o Ipe^ leJ ' to rc r l
6ea  1 ' ve ra  c i r .T  3a rq f  a .  L . , c . r r r  ro , r i l l l n r ra  0 raHr la  npeBbr  ruaer  ro " r ru { } r t r v  c renKI I  Ba ,1a ,



np l t l re i r  i . i \ {  \ reroj l  p acrrera
q e n n t {  2 - 2  t p u c -  \ r ' l l . - { ,
c6o" toq ; ie ,  i r a lp  va te i i l r r_ , i ,
{ r t 3 " 1 t > H i r t } t  l t : i  l l 6 l i o u { l l : , i

H a n p f l x ( e H r r e  r r s r i l d a

C.  f I .  Tu r rouenr :o  [56  J ,  no  xo ropo ] { } ,  Hanpr rxe r i i i r r  t s  ce_
u  v r  5 ) ,onDe- teJ f l i o ' f c r r  KaK B  t " i l * ru6 i i  , t n i " - , , , u l : p , ,qecxo i i
nO i JCe i i  ; i , lH i rC  Bpau l t t i o t r l r i \ r  ] rO \ reHTO\ t  i t  i i l i  KO i t i r c  pa_

r l l " i a i t e t i  \ r O l i e F I T  O ) , i .
i . l  ceqeutur 2-2 rJni le_lc.Tf lercr{  f ro t foprrr . . ie

B Qop.rrl ' .,re (VI I.6) p --
r t  t t  d  , ' - ^  - ,  , , ^ , ' :  ^ l  ^  -  ^  - - , ,I r r r ^ , _ { , r r  r t d , t D f t u t l  u u u " l u r l K l l

g - - * .  ? / l  , , . l r , f Z - X - l -  I  n o - r / - i -
Y - t ' J \ r  - l L t t  y  u i , / l p - . r , _ o ; J V o s r c ) :  ( \ l l . d )

[ , ,6n -  /a -_ . l . r r {Ha o6oJor{Ku, np116"r i rxeHHo paBHaf i
,UHHe B2;1&i  m H tL ._.-  IOCTOfiHT{bte,  3aB[Cf iU{t ie OT
oTHOI r IeHHn,  r6n i f  , p ,  t I . \  3 i i aqeL t r r ,q  ̂ I aHb l  p r rc .  v ' I 1 .5 ,  a
np i r  cpe l i i e \ r  3HaqeHr i i  h "_  l  6 .  B  np r r \ {e i , i f f e \ rb t . \
KOHCTp VKr{ i . i  f l . \ .

Hanprxeu f l f l  cpe3a  B  ceqeHr i i r  ? -2  onpe- te . t f f ro rc f l
no Qoprn'.re

Tz:9Pnp (ro..,  -_ ro,) A:(;rro,0u);

TaHreHr. IHa. l6Hbre Hanpf i ;KeHI{q B oTBepcTHir

o1 : 3Pnp t+, - r".)  [ i  --- ,1 (1 -

- 9lro.,  2)1, [ ;rro, l t6n ln (16r, ro. l ,

i  l p i {o "1  i r . ; ' i . i e  Fr } rb i . \ , r  I ieTC. io l l  r t  \ :qeTo\ {  : la : ie . lK i l  t l r . , r211 i in  ( lo . t r : r r i i r  Ha | Ip> i ;Ke i . rHr i
B  f c q e l i t t t t  J  -  ' ' )  R  T O I i l i o r - ' T t t t i i , r , ,  . r  i , a , r , . ,  - \  \ r o i K r i i , )  ( l n p . : - 1 , . ' " ' r  r i r i ,  . I ' : l ! ,  

; K t ' .  h : r K  i i  K O i i . r - e K -
l ' l l p \ i o : l ( ; l - \ _ _ i i - r . ' t l l i t l i : t : ' :  i ' 1 ; ' t r i o i l p c . , B ( , r - - l ( r l r  I 7 l .  I 1 , i i l 6 , , r  : r ! f r ; r  ' , r r ) \ r € , i i . r .  

i r a \ r ) - l 1 r . i ( - ' i  a t i a -
, t o f l r , { : i ( )  i i I I . + 9 )  I I c  r - b o i r r r r ' " r c

' \ ' l  , ,  .  : t  
' ' -  i i t - i P , - t  ( r r '  -  ,

3 l e c i ,  , ]  . , ( l  - ' i , ' ' )  ( l  .  ) . ' r ) ,

( i  r  , , .  ,- \ , . ,  1s

r . t e  t ) . p  -=  (00  -  6 , )  2  -  cpe^ Iuqq
- l ! ra l rerp 6o"rra t r . t i i  np ! r ,
6 " r i rNeu  Ho  o rBeDCTl r r {  r i o - l
oo" lT.

' f o " t1 l l . l i r ra  
nepe . \o - j i - {o fo  ceqe} ru i r {  BaJa ;  d^  _

HanprxeHr r f l  r r 3 r - t i 6a  B
cer-reFlr rr J--J

I6 : , : J - - -  b . l l , , . ] ;  I t l . : , . ,  -

- zudu\ t i |. l . (\ ' i l  I ;)

f l o  a i r a J o r r i H  c  H a n p q -
xieHrr . f i t , r i i  no Q"laHuax rp\ ' -
o o n p o B o l o B  \ { o r v r  d t r r s
o n p e l e " t e H b r  H a n D r j . d e H t r q  B
c e q e H  n r t  J  - l  .  \ l o u e u . r  o n p e -
te .T r {e rc t r  i t o  i pon r r r . - l e

. 1 1 , , , - r  .  {  l -  r l )  P ; .  { , r , . j - i . - . ,  ) ,

( \  I L t S )

a  H a n p f l ; d e H l i f  N g r u 6 a

0,71  is i iL " , t

0,5 , 1,0 i,5 2,0 2,5 ,";/ ru

ou :  I  ,=  i lPn"  ( . r6 , -  / -n . )  . { , ' ( r r . r . \ ] ) ,

r - le .4 - -  i tocrof lF l r rarr  Be, l i {qt iHa

(  \  u . , ) )

x a p a K T e p t { c T r j K a  c e q e .
np l i  l - l  :  0 ,3 ,

(v i r "e )
. A  - ^ , . , , ^
q : ' i t d n l ( d

(v r r  i0 )
Hanpq ; * (eH] i f i  B  ceqeH[ { r r  2_2

1 /

o , ; p  =  
V  n , , . _ . - . { r ; "  ( \ ' l l . l l )

( \ ' ' 1 1 . 1 ; J )

( \  i l  1 + )

P r" t  :  P or i  z5 -  c i { . la,  np HJo;{eHHaq K 6o. t tv  or
BHeuHer i  Ha fp \ ,3Kr r ,  za  -  qHCJo  6o , r roe ;  p "^  _  cv r r -
N{apHaf l  c t i ja  B 6o" l ra. t ,  npt{BeleHHaf i  K ;pe- lnel , rv
p a l t t y c v  o 6 o . t o q K ; t  B a , t a  r  ^  :  t r -  - r - . r  \ ' 9

P rp -- iaP a, (, u i ,,r) 1r q",, - ,i"rl (\: I I . ;)

r ' )

c)
\ , 4

I
'  n !

I
I

r,),

l l l r  I  - - (  2r , ' .06; ; .

( \ , l l  l ; )

H I I C .  \ ,  I  I

U H C H T O  B
r b . t l u u e e :

- , - L l ' , o / l / ' c P

.5 .  K  pac , ie rv  c i i ranues  Ba; ra  a  -  3HaqeHHq xo3rb(br r -
m n n; d - o5o6ureHHbre xo:$buuneurb{ l , ,rc pac..{er: j

8  -  O T i l o c f i T e . . r b H H e  3 H a q e H H f l  u a n p r x e H u i i ,  I l o , 1 , v _
t r e H H b t e  n p r {  D a 3 , ' t H q H b r \  y e T o , x a _ \  p 3 c 9 g 1 3

Puc .  V I  I .+ .  K  n rc . r, \  H L ! , e i \ .  s j . t I  r {  
n D I i B e l e H H b i e

Q , r I a H U e  F l a  n p O q H O C T L i  d  -  g ' , ' . . , ' ,  r r P t r D

H 3 r p V i d e H H q  A a t a . , j  -  r p . r - r x . r U
BA,[  J

@oplr -v , ry  (V ' f  I .5)  ] {o) . r (Ho npr . i  3araHHbrx pa3. \ {epHbrx coorHoueHrr r { . \ ,  Hanpr iMepnpH 0"  . :  h6. r ,  I lp r rBecTr i  K Bt I Iy
-  t /  ^  i t  )
u a 3  j :  I \ 7 t - t p / f l q : 1 r ( v r  i .  12 )

f lp l reeAeHHoe Hanpf lx ieHrre B ceqeHi.{ r r  2-2 ts 3To\r  cJyqae 6-v- ler

one:  - :  
f ( o , , : :  - - _  o r l ) J  - _  + r i

r l e  I?  
- -  l t anp f i ; ^KeHr ie ,  onpe le " t f l e \ roe  no  (V I  L , i ) ,  ec ; i i  r / "  3a \ teH L rTb  (Js

- . -  20 ; ,  o , , ,  I  -  r - {anpr { ; re f r  i i e  Kpyqer r r i f l  B  ceqeu t r r  t  2 - - ) ;  oo l  :  . 1p " .  , r
-  d a ,  J  -  x a n p f l ; { e H r r e  p a c r q i + ( e n r i r {  B  c e q e H u t r  2 - )

( \ ' i  I .  I  8 )

J r

[  (  , ' l '  \ ' )  -

rAe Kr -_ Ko3$Qr{.ir{eF{r, 3aBHcflu{rl i j i  or orHorueHHti r*^tr-^.
b.cnH Bbrpa)KeHHe. 

, (v l l .  
rz)  npeacraBHrb rpaQuvecxrr* ipr i8.  v i l .5,  6) ,  ro B 3a-BHcHMocr l - {  6^ ' z  : , f ,V ,7n i r r r )  Har tp f l ; (eHHq Bbrpa3 f lTcq  npa . r ro i i ,  HaKJ3H xo ropo i r

onpeAe i f l e rc t {  xoacpQt tu l teF l roN l  K r .  Hanpnxeur i f f  oH3r - - \ rox { r ro  onpeAe, l r r rb  l r  noa r raJo f  Hqr {o } ry  l l j r {po f (o  pacnpocrpaHeHHo} ry  } re roAy  
-  

} .o repca  n  Te l i ropa .  3 rw

: l i i lpl*." '9, :p_"oe.der{ribre 
K Brrry (vli.12), wa pic, !II. '5 npelcrats"i ieHbr rpq-

illlil'1;o;'".Hi::i'l";ffil:i'?T:,:J T,?ii;'?;,1;'11,J",,T?':i,'^i:;,il,tlxi]:
) { { e H I t A  6 n z z .

l 'J.9

Ctt ; ts t  3ar f l ra  6o. r roe oKa3brBarcT cy 'qecrBer{Hoe \ ,npoqHqioqee ts . rqqH r re  Ha
S"raHqu. Cyuecrnyer pttA rteroxoB pacqera [6, {6 j ,-  yvnrbrBarculrrx 3rr{ urr.rbr.
Bnep-este B oreqec- tBeHHoI{  r r rAp,oryp6ocrpoeH}ru raK}re r {ero.q ,br  paspa6oraHl r
A .  V .  Ey roes r r t  t 8  l .  Ha  pnc .  V I l . c ,  s  npuBe feHa  - l l r a fpa r r \ r a ,  r r , e  r r oKa3aHbr  r r a -
nof  >Kent{ f l ,  onpe. feJeHHbte pa3, . I I IqHbr} i l t  \ reToj1a} . { t i  B  CeqeH Lt r , I  Ba; .a  2_2 s  3aBt{_
ct r \ tocr i l  o r  orHoiuet r r r f f  l l * " .6 .  ;  01 -  r ro  THrroruerrxo;  oyr  - -  f ro  vorepcy l r-fei irop-v'-;  

os H op, I1o svr*osv',  coorBercrtserrrro npn cu,rbrro lr  c.- la6o 3arrrHVTbrx
. A  - ^ , , , , ^ . .  n ^ ^ , , ^ -
Q " l a H L ( 4 . \ .  H a c q e r  n p o l l 3 B e A e H  L i 1 f l  T o H K o c r e l i r r o r o  B a . t a  n p H  6 n : 0 , 2  r r ;  r b . ,  - :
= - '  1 ,4  I r ;  r r ,  :  1 . ,25  \ r ;  r , ,  : .  l , ( j 5  l r .  3xcnepn l re i r raJbHar r  npoBepKa 11oKr3 r . r . ] 3
\opo tu ) ' t o , , c . \oJ I l . \ l cc rb  pe3y ' l b ra roB  c  F ra f lp f i xeHr r r i \ l t t ,  paccq i l raHHbt . \ l ! i  \ re . ] . o j l o ] r
l - r ' - ^ ^ ^  I  t ^D\  I -oBa .  I  l 3  p i rC \ 'HKa  B i l_ i t {O ,  r JTO t ranp f l>hCr I l r r r ,  OnpeJe . t t -HHbre  nO \ reTO^ iy  T ln ro_
l i l e t { K o , 6 ; r t t x t e  l <  l e i i c r n l r r e J b t { b r r r ,  q e \ r  o r r p e . l e . t e i r i { b r e  n o  } r L . T o l l ! , } ' o r e p c a  r r ' f e i i -
J O p a .
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Flanpf fx ie i { r r f l  ts  ceqei i l r f l . \  2  -2  n  J-J  lc_r . r ; r r rbr  6 i , r rb  npr l . rep i io  o_{r rHaKoBbr \1{ .
IonVcr t t r {b le  Hal lp t lx i t 'F I i { ,q  3o i 'b , ra t t t (a \  i ip r {  cTa. - i  r {  25f r - ,  \  r i r { rb i  I la r {  l r r t rar r r rvecxr i i r
- \apaKTep I {a i lD i l ; ' { ie t { l l l l  l i  r tp t l6 . r i i i f ie t in t , ic t  t . rcT 'o- ' l r ) r  p i tc r rer i i ,  i iD l rg i t \ i : r io - r  i )aBHbr \ rH80  -9 ( J  l l t l a .

Pacqer  So. l roa Ba.Ta 3e- lerc t {  i {a  pacrr { r 'Ker{ i re  r i  cpe3.  Cy ' rnrapr iar {  pac1, r { r r rBarc-
Lqaf l  cH" la  onDe]e, tReTCf l  i {3  BbrpaJ*(eHt{ r i

Po .rr,  : .  P.,r. ,  - !-  /"F s, (\ ' l  I .  lg)

3fecs ' /"  -  ^ ' . ,  ( iu t  i" , l  -  xorrfrcprrurrer '  ocHonuoii  r{arp,\-3Krr. r : Ie }, /)  -  xoscp-
tp t tq t teu i  rcJ ,ar .Tr iBocrr  ( iL ) . r ra .  or rpe le .Tr {ercr r  f lD i r  c1, , , -1 io  i t i  t  { i ) ;  l . r ,  -  xo: t !$r r -
L (HeHT no - I : i r " t r rBoc r t i  p . t aHua ,  onp r . - l e "T r {e r c r  i r o  ( i l i . 42 ) ,  p . , . .  _  g r . t a  3a r f l r a ,
yKa3aHFraf l  Ha qepTex(e,

P,r .  - - -  C t . .a1F 6  . -  6 .a r : ld '6 t  1 ,

r f ,e  o ' . .  :  l5 (J- : -250 . \ l f la  -  Hai rp f l ;+(eHr{e 3arqra;  ds  -  j l r ia \ rerp 6o. r ra ,  npHd_
Ji r ; f teHFro efo  \101*(Ho npr i t { f lTb paBHbrr r  Ho\ r i {Ha. lbHo\r } .  .1 ! {a . \ rerp ,v  60, r ra .

H a n o q ) K e H H g D 2 c T c : } K e H t { q R ^ . t J ^ A L I n r { ^ o l T ^ r ' r l I ' < - ' , . ,r - - - '  L l r L r r r r r r r  D  u L , l . l u " t c n d u f l  p c J b u u l t  L I
npl {nacoBaHuof t  qacrq. \  Sonra coorBercrBen! {o  oncete" tsHl rc f l  no r }opuy ' ,Ta\ r :

6 - .  :  J p . , , ' ( - ; ] \ '  n '  -  t D  
' l - ( . t ' \ l l -  

-  t n  /  , j  r  . r . , ,  \ ^" p u  r . o r / \ . r s o / !  
" p 6 - r r S l  [ . r \ u 6 l  J ,  u p  r p r : a F 6 l  , \ . - I L l n D n / ,  ( V l l . Z t ) )

t le  d ;  -  BHVTpennHr i  rHaverp pe:s6or ;  dnrn -_  AHa\{erp npHnacoBanHor i  qacr6
6o.rra

HanpnxeHun  cpe3a  B  np r i nacoeaHuo i i  qac r i r  6o " r ra  paBHbr
Tcpr  :  .YI "^ ,  ( r7 ,z6,Fu;n)  :  +  .  95;0 .V lnrozotd) .o , ,1 . ( \ ' i  I . 2  I  )

(  v ' r  i .22)

I - lp t tee-reuHb{e Ha np r  j ,KeH r{ f f

P9.Poy 6o-r ra  t t  nat ix i t  paccr {KT.brBaror  Ha cpe3,  c \ rqrue r r  no sarac,y  npoqHo-
cr r r  [7  ] ;  onopHyio noBepxHocrb rar ' rxH ' ._  Ha c , i " r , ie .  Iocraroquocrb u i " rbr  3ar f l ra
npoBepf lerc f l  no tc r " roBHro HepacKpbrr i_r f l  Q" , iaHqee ( l l l .+3) .

lon l 'c r l t - r toe Hanpr)KeHt{e s  6o. r rax 3aBHcr i r  or  r rx  \ {arepna,Ta r {  on0eJ,e, : r f ie rc f l
B  coo rge rc rB l i n  c  r ad ; .  I I i . 2 .

I- loc-regoaare,lbHocrb pacqera BaJa l i  4r.rauqa tsaJa c.Te,r! ' rcuaq.
l .  Crponr  c . \e ! ty .  no-To5uo.p- r rc .  VI I .1 ,  onpe- fe . rqrcr  no (V i l  l )  oceay ' ro  g{ . r .v

B  ceqeF I i i l l  Ba ' l a  I - /  '  r l o  (V I {  .  )  -  pac r f l r r { r a ro r { r r e  HanpqxeFr r rn ,  no  (V i l . . i )  -
I { A f l n t I i { i c f r t { s  r { - n y u a u r r o  n n  r ' \ , r l  T  t \- r - " " " " " "  ' \ r - '  r ! ' | r r ' I ^ r  r r v  1  v  r  r . - t , ,  -  n p n b c - 1 c t - r f 1  b l c  H a l r p t { i d e H I H .

2.  Ber1"r  pacqer  c i . ranuea.  Onpele. r , r ro- r -  r ro  I  VI  I  .6)  xosQci l r rqr ieHr  i \ ,  no (V i  I  .7)_
r lp t lBe^f ,er l r lV lo  oceB) ' to  c t i . l ! . ,  no ( \ /11.8)  - . -  xo: (xp i iL l i reHr  0 , 'no (VI  L5)  onpe- le . ts ' ro . f
r l anp f l ; * ( eF { t l f l  t t : r l i 6a  B  ceqeHt tH  2 -2 ,  no  (V I  i . 9 )  -  Hanp f i ; i i eH r r f l  KpyqeHr i f f ,  r r o
(V i l  

JJ) , .  npt rBeAeHHbte Hanpql i (eHi i f l .  npr r  pacvere roHKocreHHbrK u i , ' ,ou (0 ,  -<
-< 0 , -15d") ,  xpo. \ re  roro,  HaxoAqr  no (v l l . i+ )  xoorpeNqnei r rs i  l . *  n  I ,  no (v l l . l j ) -
HsrH6arcr l ( r r i i  l to \ {e t t r ,  no (VI I . l5 )  * -  Harrpr i *e* , i ,q  wzrs6a B ceqeHr{ r i  J -J ,  no
(VI  i . l6 )  - -  r is r r t6arcu{n i r  r to i teur ,  no 1VIr .  r i l  - -  l r r ip" , * , .n*"  r ig r r i6a,  no (VI  I .  l 'B) -
np l {BeAeLIHble Har Ip f f , f ieH} t f i  B  ceqer i r { r r  2-2 .  To; ruq i ruy Q,- raHua osrdr rparcr  B coor-
BercrBHtl C yc, l0BHerr paBHonpoqrlocrl i  I i  rocraroqnoli  ; f iecrKocrrr.

3 '  Onpese . : I n ro r  i u  
' no  

( l l l ' . 41 ) ,  16 . . ,  no  ( l l 1 . 12 ) ,  7  no  ( . l l l . { 0 )  u  3anao r  Hanpn -
) (e f l l le  3ar t { fa-  B i lqHc. rqnr  ocHoBrry ' ro  Harpy3r iy  Ha 6o l r  r {  or ,TV 3ar f l r -a ,  no
(Vi l  l9 l  _- -  c ) ' ] { r rapr r } ' }o  pacrqr r rBarcrqvrc  6o"r r  cn. r ,v .

4 '  Haxo: I l r  no (VI  t .20)  r ranpt r ) r ,er r l re  pacrr { ;+(er r r rq  B ocHoBFrorr ,  oc , ra6, reHHoNr
pesup .g l  

^ r l .  np r rnacoBaHHo \ {  ceqeHr rR .x  6o . r ra ;  no  ( v l  i . 2 l )  . _  , , onp , i * . , r , , "  cpe3a ,
no rVI l  '22)  -  r tp l iBeAeHi{b te  uanpr) 'her r { r {  B npr i r racoBaHHo\{  ceqerr r l r  6o, r ra .
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7.  [ ]  cooreercrBl { i t  c  ra5. r .  i  I ] . ,1  surC, i ip r rkr r  \ f  i i ' r "eDl ra" r .  r rpr r { r i r {a f l  Aor 'c r i r \ rbre
Hal lp f lx ie l l t t f  I { i l  p i lc r f l l+ ie l l l {e  ,1r , , , , ,  <  0 ,6r r . . .  Hat tor r ; {e i {  t r r r  c r rur t l r  lo f t r . 'q .52p11,x
- t o  L i . 8o - -  f l pe tnoq . i eu r i e  o r - rae rc r r  c ra . i r i  - 15 .  f i o  i i i l  l l )  r rDoBepu . . i . l ; l  , , ; : , , ; : ; ; ; , _
T I I E  C T b I K O B .

o n p n

B  n p l n a c o B a H H o t r  q a c r t {  6 o . , t i a

-  l ' ' t -_,  _ +r; .

S VII.S. pqc4em Befi.cl He ttoJxeflaHun

Ba'r  npe- l r - raB" laer co; . ;orr  i ' | Ip\ ' f i ' lo  ]cra, i j 'o .  c6i ,ef , ; iugruLr iyru pa6ouee Ko.tL.co
i l  po rop  feHeDaropa '  t l  - l o ' l iK t ' t t  o6ecne i { l lBa rb  c ra r i rqecK)  ro  r i  . 1 I tHa} i l t qec i . , \ . r c  npoq-
I l oc rb  a rpe re ra  f l p i i  Bce \  oe ; ' h l i \ 1 i l . t  pa t lo r l t .  f l pou : rcc r )  Ba" ta  l {o )4e r  5s r i i , . l cLc . fa
roq t to_ i i  o  pa6ov r t x .  nepe \o - l t t b t . \  l i  i l a3 r -o i r i ro \ r  pe i+ i r l . ra - \ .  ec . r l i  codc rgeuHaf l  qac ro ra
xo" re6au l t i i  po ropa  B  3T I I . \  pe r * ( t t \ rax  ne  6 r ' ge r  coBna^ ta rb  r r J r r  He  oKa ; . { i e rcq  d ; l raxo r i
K  U 2 t ' T O T P  R k f  t l \ " " r . ' - l p u L J L I t -  l ' n  r o i r r r r r r i ' '  D " , - " ^ -. .  ,  r i r i l : i , : r i . \  r \ u . i L U d r l r i i i .  l - J L r i U i  : r J  n u . t - t O i  : i l i f i  n O J g ( J , l f l e T  O n p e _ l g " l l l T b
c o 6 c r e e H u b t e  q a c r o r b r  r t ,  c o i l o c r a B r r B  i r x  c  B b r H \  x ] e H H b r \ u r ,  o q e H t J - f  b ,  K a K  r , a " : i e K o
C T  D C S O I I a H a i i i - , i  : i  i i 3 . r c n i i i i  H . r . \ u l t 1  l t H  r .  I e  t t \ l l .

OcHoeuo t i  qac ro ro i t  eb t  H \ , . { . . - r , eHHbr . \  xo . re6ag l i i t  qa ; re rc f l  qac ro ra  r r ) , , .  :  . r l t , . j 0 ,
f - l e  r l  -  q a c r o r a  B p a u l e H t t f l ,  o 6 ' \ t r r H .  K p o r r e  i o r o .  t e i i c r B v r o r  K D a r F r b i e  e i r  . r o n a c r -
Ha f l  qac ro ra  rD . . r ,  :  " r l l z  30  r r  , t ona roqHaq  qacTora  r , ) . r  :  r r i ^2 , . , , , J0 ;  . t onaToqHo-
, l o I i ac rHa f l  r {ac ro ra  tu ) . . , . . - , , ,  ==  : tnz1 )2 ,30 ,  a  raK ; {e  Bb tHvx - f ,eHHbte  qac ro r t , t ,  Bb t3BaH-
H b l e  B p a u { e H l i e \ t  H e } ' p a B H O B e u j e H H o r - o  B e K T O p a . \ t a i - H r r r H o r o  i l o . ] f l  r r  H e \ - D a B H O B e _
u ieHHb l . {  f t f - I po^ l t { r {a . \ l l { qecK i t x  cH"1 .  f l oc " re lnqq  o6s rquo  cB23ar {a  c  Bpau leH l te l t
B l l ' \ p e B o f o  ) f i r v r a : a  p a S o v t i \ t  K o " l e c o r r .  f l e p e u r e  r D r r  q a c r o r b r  B b r u r e  o c s o e H o l i  o 6 o -
p o r H o t r  q a c r o r b r  r r  - 1 . 1 r {  c i r c r c \ t b r  i J a " t a  c } ' u l e c r B e H H o r o  3 H a q e H l r q  f t e , r \ r e r o r .  I - l o c . r e t _
Hue  lBe  ua r r6o" ree  . \apaKrepr rb r  . l . t r {  nepexo- IF rb t . \  pe /h t r } roB .

X e c r x o c r b  B a . l a  a r p e r a r a  g L , t c i l t p a e r c r  r a L o r i  .  , r r o r i s i  q a c r o r a  e r o  c o 6 c r B e F r r { b r i
x o . i t ' 6 a t i l t i t  f l  i l e B b i  t u a . T a  q a c r ( ) 1 . \ :  B p a L t l e t i i r f i  n D t i  3 c e \  p e i { i t i \ r a _ \ .  B  f o I I  q u c " t e  l
f l p l i - 8 ! ' 1 . \ o l e  a i ' p e t ' a r a  i l  p a 3 i o r { .  T a x o r i  B a " t  l r i } i t , i B a e : a H  i K e c r K u \ r  B i l " t o \ r .

C t t c re r la  po ropa  uB ' l t i e rc f l  r r . l o l i i l r o  ua rp t ' xe l : i r o r i  L r r c re ) ro i i ,  B  KOropo i l  Ba . t
' \ l o ihe r  JeQopr r t rpoBarbc t {  B  i i ecKo . ' rb i l r . \  HanpaB. reHr i f i . \ .  ocF ioBHbr \ { r i  n3  Koropbr . \
r B ' l q r c T C f l :  n p o n l r S  B  n o n e p e q H o r t  H a n p a B J e H r ( i i ;  K p v q e H r r e ,  p a c r f i x e H r r e  B  o c e B o \ l
H a n p a B J e H I I I { .  B  c o o r e e r c r B l l l l  c  3 T t i } {  B o 3 \ r o ) { H b t  r p } r  o c H o B H b r x  B r i j l a  K o . t e 6 a u i f i .
noneper iHbre ,  KpVTr r . tbHbre  r r  npo j l o ; tbHbre . . {py , . r r re  Bo3} (ox { r rb re  B r r1b r  xo " re6aHn i i "
F IanpH i \ {ep . \ {a f rHHKOBb le  B  npe le " la . \  3a3opoB no f , i l l } rnHr rKoB,  c } ' u lec rBeHHO|O 3Ha-qeHt l f l  He  I l l t e rcT .  Onsr r  11oKa3a" t ,  r ]To  Ha l r6o" lee  onacHbr ] r ] r  qBJ f  ro rcq  r to r tepeqHbre
l l  Kp ,v r l l " l bHb ie  xoJe6a i t t t q .  Bce  xo , te6au l tq  onpe i le . r f f ro r  pa31e i rb r ro ,  noJara f i
cnc re \ {v  c  o rso r r ,  coo rBerc rs -vx ru le r i  pacqerHor rv  e r i t . , ,  : e$opr r iun ; r ,  c reneHbro  cBo_
6o ts r ,  q ro  3Ha . r r re " tbno  vnpoLqaer  3a raqv .

I - l o n e p e u H r t e  x o ; e 6 a H r t q ,  n o - t o 6 t t r , r e  x o . r e d a s l r r o  c ' r p \  F r b r ,  B O 3 r r u K a K r r  r r p s  r r a " r r r -q t t l t  r t e c O a J a H c t i p o B a H t t b t x  \ t z l c c  r  I l c K p r { B J e r r u r r . T 1 1 n } { r i  s a " r a .  B o s r r o ; x } r b r  H e c K o J b K o
Q o p r r  n o n e p e q t t b l . \  x o " r e 6 a t u r u i ,  I t , r l r  f a p \ { o r n { K , 3 a B } i c f l u 1 r . x  o r  q r r c " r a  l r  p a c n o J o -
, ( e H l l t l  o n o p  I I  c . \ e \ l b l  I { a r p ! ' x e r i l r r r  B a J a .  B  c , r . v - u a e ,  f r o K a 3 a H r r o ] {  H a  p g c .  V I I . 6 ,  a ,
n p e A c r a B " l e H b l  n e p e a n  (  I ) , * r  B r o p a t t  ( / 1 )  c f r o p r r u .  K a x  n o K a 3 a , r a  r i p a x r r r r a ,  r J f i
X (eCTKLf  X  Ba" : IOB f  i i ; l pOr ) "p6Hr {  npw i l , pudnuXeHHbrX  pacqeTa . \  N tox {HO OrpaHt i r f i i TbCf l
nepaor i  

-$op l to i i  co6c rseHHbtx  xo ,Te6aruwf t ,  
" * re ro , t i e , i  

Har r l re r rb1 rv ro  qac ro ry  l {  HaH-
6o", tsruuf t  neprro^t  T :  I l  a

r{acrory Bpau(eHIIr r ,  coorBercrBl / }ou{yto xprrr l ruecxoi i  , {acrore xo,re6aulr f t ,
t t^pr , , :  30co*o' /n Ha3brBatc l l '  Kptr tqecxol i  . iacroror i  Bpau{eHHfl .

np l l rHqecKaa  qac ro ra  xo " re6au i r i i  onpe ; ie r f l e rcq  r tp ] r  npu6 ;uNenubrx  pacqerax
no  3Hepre r l {qecKor ty  r re ro rv  Po len  [55  ] ,  r , re  BbrBo- I  ypaaueur i l i  r . rq  onpe ] lenern r r rr Jac ro rb l  co6c rseH l r i , t . r  xo , re6ar r  t t i t  c i { c reNrb t  ocHoBaH Ha  c j ' I e ry tou r rx  r rpe j (no , lo ; {e -
t t l l t { x :  3 t l e p r l t f i , 3 a r p a q e H H a l  u a  l e t l o p r r a q n i o  B a . l a ,  D a B t r a  K r { H e r } { q e c x o l i  a n e p r H n ,
eos6yx tae r ro i i  r rp l t  xo . re6ar tu l x ,  o r ropbr  )+ .ec rKne .  c rJb r  rpe r r l r f l  r i  co r r [ )o r r { i j JeHr - r r r
e t teu l t t e i t  cpe rb l  o rcv rc r i t v ro r .  B  Ero r r  c , 'Tyqae  Ba . r  \ { c )x * ro  npe lc raBr {Th  KaK Ko" ,Te6-
' l r o u l y r o c r  6 a , r x 1 ' ,  r t a r p ! x ( e t r r ) r o  i r e c K o " r r b K r r \ t l r  c t , t a \ n t  P ,  ( p u c .  V I I . 6 ,  r z ) ,  B b r -

20 r



I

r L , l

1 . 1
Y'

3b lBalo t r l l { . \1 l l  feQopNla l l ! l l l  B  ToqKax ! rx  r rp ! { . to) ' r reHun,  paBr- {bre npor t r6a\ r  g , ,
r {ecc Ko" ' re5arr r r  i i  vnpvro i i  r r r rc le . \ iF , {  c  o , t r io i i  c re i ie i ib io  e  B06o; tbr  e i , rpa:Hrr ,
I ) e i i r - i I I a " - r r j t t b t ) " r  VDa i t r { e i { t { e ) , r  r ! ! t t ' t i i ,  - -  i , l t q  . -  1 l  .  R  l e3 r . t b r J  r c  l ) 0 r r re r { i t r i

a  npo -
-(HQ(i.-

3.ro f o
Bbrp a_
K O J C .

\ . pa i l i r cH  r i r {  r ro "1  } ' q i1 . ,1
t+ieHlre .fi lf i qacTo't' i)t

6awu i t

c , t : l , f k g P : { O r \
6  " e T J T  

-

.  {  s t ,  ( \  r r  2 , l )

L  , , - ^ . , ^ ^  -I J ,e  , c  -  y r i py fa f l  xapaKTe-
p[cTrrKa cHcTeMbI.

PaeeHcreo  3HeprH i?  Ae-
,J ron r ta t r .aw  F  _ , r ,u  KHHerHqe-
cKo/ i  E^, , "  l {o}KHo Bbtpa-

3r. {Tb KaK

:  , , , t  \ i ,  P . t t :  r q o \  o r K V - I 2
-  _  : J  r t  \ - 5 / '

i

Kpr i r r rqecKa f i  qacToTa  coo-
c rBeHHbr . \  Ko , le6aHr i i i  onne-

.f,e.r fleTC fl BL,t p a;.i(eH HeM,
Ha3b tBae i lb i I {  \ ' paBHeHHe} {
Ps.re n

t.r_, . DT 
:::

\ ] e  u ,  -  n p o r i i 6 b i ,  B b i 3 B a H F i b i e  c i l J a l r r r  3  T o q K a . \  t r x
O - -  - l o t l o " ]H t r re , tbHb te  npor t r6b t  B  3T i r r  / xe  roqKa . \ .
n o l a r ' 1 ! r B o c r b r o  c n o p  H  r i 3 \ l e F r e H r r e I {  \  p o B H f l  O n O p b r  B
- r ,3H i {b r . \  r roJ r r \ r i i  f on \  cKoB OTBepcr r r f  no_ lu , i l r n i i l {Ka
-. I fr.., - l] .-\,,,,,,.

np t r . ' io ;*(er i  r i  c  K Ba.t ) ' ;  y .  w
CCOTBCTCTBCHI IO Bb I3BAT iF IT ) IE
npe. l ,e" ta.r  orK"toHeFrHf i  .  3a,

i t  ruei iK; t  Ba. la,  L\ , r , ,  n, , , . ,  :

! : r
s s i - : l

I.-L. -

Pt tc .  V I I .6 .  K  pacqery  Ba. , ra  Ha Kor ' re6aHHq:  a  u6  -  f io f iepeqHbre ;
I  -  rpyru ; rbHbre ;  a  - -  cxeMa poropa arperara

Bpauler{r i f i  B coorBercrBHH c (vi I .24) onpeAeJ'rf lercf l

1

I

h i

J

d

l t
t i

I  > i

(*p" - f tnprl  fL, (\ ' r  r .26)
. \ i l rH t r \ l a " lbHoe  3HaqeHl re  KOTOpO|O ( *0 ,  ' -  1 ,3  ronVcKaerc r l  npH pa3 foHe.

f l o n p e r u u o c r b  3 H e p r e r i t q e c K o r o  N r e r o . l a ,  K a K  t i o K a 3 a J  P 3 ; e l i , ' n o  c p a B F r c r r r { K }
t - '  ToHHbl\ { l i  r lero- la\{ l l  } ieBe" l i iKa t l  cocraB"lRer oI ' ,o. to 0, I  l i i .  6oree c! 'L i {ecrBer{r ib^r
uB"1f lercf l  To'  r {To t lp l l  pacqere He yqHTbtBa}orcs raK} ie r }axropnr,  xax noAarJIHBocrb
l i  HeJ l iHe l ' iHoe  pacnoJo iKeHHe onop ,  B" IH f lHHe npHCoeAHHeFrHb i . \  ] racc ,  r r l pocKonH-qecKl{ i i  ac i lQexr,  Koropbte c-v-ulecrBeHHo BJHffror  Ha KpHTrrqecx} ' ro qacror) /  BpauIeHHq.

f l oJa r , r l l eoc rb  I t  He" tHHeI ' IHoe  pacno 'oxeHr . {e  onop  \ .BeJ rq r {Banr  rpaKTr r r recKre
npor l l 6b l  Ba '1a ,  q ro  np l lBc - l l i r  x  , , ' r i eusu , reH i r i o  qac ro rb r  e ro  co6c tBeHHbr . \  Ko" re6aHr r i i .
f i o  uexoropb l \ l  . l aHFIb i l t ,  3To  v l reHbueHr re  ] roxe r  . l oc rn fa rb  309 ; i  B , r rqHae  no , t ,a r -
. l l l B O C T l l  l t  U e . i l t g e : i H l . O  n a ( - n o  1 ( : ' , r o , - t ' t q  ^ n ^ ^  -  1 , .

B ,,ero.re pa.req :.;;' .';;:il;;"fr'J'J;,';";"!u'ir;"1;I:':.o.r.rr::1"?.i::i,?r,i:
t t - . . . .  : t t , ' _ r , ' .  E '  , , ; ,  ' - ' '

: / ! . . ' r  J L  t . J .  t \ I t . , r l

: l

n  i f t

- !  D , ,  / \ ' D , "
8 ,L rrAi 

f 
; ri!/;

30r,-r 30 [
n n p r :  , T  

:  
" l /

n

o l \ '
t

Pi ! / , / i  o , r ' ,

(vrr .24)

I  i c F i / K C ; i i i r - '  . ' l t : i { t l t t  i l t . t a ,  B b r 3 B a l r i i c L '  3 T i i \ t i r  o r h - . r c r { u l { u f i \ i i r  B  o n r ) p i t . \ ,  r t  i r 3 } r r . -
i i e H i i t i  n o o r - r r i r o g  i r o - l  c t r " t a \ r i r ,  n o K a 3 e i r b t  H a  p l r c .  \ t  l t . t ) ,  o .  3 i + a , r e H l r f f  - f o n o . t r i i r ,
T e ' l b H b l ' \  n p o r l i 6 o s  \ { o ; + ( l l o  o n p e - ] r ' J r r b ,  e c ; l r  n p i { H n r b .  q r o  3 a B r r c r i \ r o c r b  \ { e x r } . .
H t i \ t i {  } l  o r K ' l o H e t i l l q \ l l l  o n o p  f l B . t s e r c q  ; H H e i i n o i i .  r o r . l a  \ r o x H o  3 a I r r c a r b

: / i t  .  0 ; n  - =  ( y t , : 8 o n )  t g  . t  ^ =  ( U t , : 0 o , , )  a ,

r fe  a  -  ) ' f o " ,1  fonoJHHTe. r lb r {o ro  HaKJOHa oc r {  BaJa .n  - ^ ^\J r r i j e - i e " r i l l ' b  fono . tHHTe. lbH\ , ro  B€ ; ]H{ t rH ,V  nporH6oB npou_ ie  Bce fo  fpaQHqecK i iM
nvre \ r  c  yqe ro l {  r racu r ra6a  noc rpoeHHs,  aHaJ ' ro rHqHoro  pHC.  v l  I . 6 ;  5 . ^

B' [HqHHe- rHpocKont lqecKoro aQqexra 
^npHBoAHT K HeKoropo] l fy  yBexHqeHir ]o

Kpl l r l {qecKoft  qacrorbl  BpaqeHltq (oKoiro 596),  nosro}r} '  ero }{o) f iHo nprr  x{ecrKHX
Ba, ' Ia. \  He yqi lTbtBaTb, ocTaB:1f l9,  B 3anac.

Kp l ' r r r " r snue  xo , le6  a 'H f l ,  Ba , ta  Bo3HHKaro r  I r3 -3a  Ha , r l i q l r r  Hey 'paBHoBeLUeHFrb rx
] ra .xoBbr .x  \ racc  r r  } t o l teHToB Ha  poTope  fe r repaTopa ,  r r r / l po IHHar {HsecK} i x  CHr  } f
I t acc  Ha  pa6over t  Ko , ' I ece  l {  r t apac ra }o r  Bn .Torb . lo  pe3oHaHCHbtx  npH coBnaAeHHH
coocrBeHHoit  qacrorbt  Ko. te6aHHl i  c l icrerrbr  c qacroroi r  noaua"""  uu]ru H. lH Apyr l {xBhlr lyxrel lHblx qacror.  Ba;r  rBr ' I r€TCr ynpyrHM 3BeHor\r ,  cBr3blBaloulHM porop
reHeparopa  c  pa6ouHM Koreco t { ,  H ,  KaK r rpH nonepeqHHx xoae6aHHqx ,  B  3HaqH-
re,ruHor l  N{epe onpe; l€; l fer  co6crneuHyro qacrory : rof i  cHcreMbI.

7]nQ$epenrrHa,TbHoe ypaBHeHHe KpyrHnbHbrx xole6anrrr i  . [HcKa, ixecrKo 3a_r ipenreHHoro  Ha  BaJy ,  32 , (e r r rH i ro r {  B  ceqeHuw A-A  (puc .  v l l . 6 ,  a ) ,  npH sHep_ferHr{ecKo}{  } leroAe pacqera BbrBorf iT H3 paBeHcrBa }{ot \ teHToB ynpyfHX cH,. I  } I  CHJTH H C P U H H

. l  r l 2 c ' d t z - C l  m / l  - f iv  
m v  

\ f  v L  -  
v r  p \ y l L  

_  V , (vrr .28)

f l , rn  onpeAeJ ' reHHf l  nporH6on Bana y i  MofyT 6s i ru  npnl {eHeHu , rn6sre
Hcnonb3yelrbre B corporxB.Ter{}rrr Nrar€pHar'roB. Ha IIA13 A,rq srol i  ueJ-ur
TaHa  cneq r {a rbHa f l  r r oMorpa } rN ra ,  r pHBeAer { r ra f l  n  pa6o re  t 52  l .

202

r fe J  ̂  -  I lo l {e l i r  r lHepUH}{ r {acCbl  AHcKa oT}tocnre, ' rb}rO ocH Bana; rp -  } ro. , ' r3aKpyt l l lBai l t l t l  BaJ' ia;  G --  l to l ,y" ' r r ,  I - lyaccorra ;  .b 
- -_.no,rnpHur i r  l \ ro\reHT Hrrepl(Hr{

i l onepeq t lo ro  ceqe t l l l t l  Ba r 'Ta ;  /  - -  ! , r l l l t a  Ba ; ra ;  GJp l l  -  xcc rKoc rb  BOJd  r r3  r (py -q e H  l r e .

r.le Pi : ftLrE - cHJbI Be-
ca, ,jericrBytou1[{e B cHcreN{e
Bai la ;  f f i i  -  MaccL, l ,  npLI -

J ' lOXeHHble  B TOqKaX UeHT-

poB rf l)KecrT; yi  -  nporrr6rr
BA. ' IA  B 3TI I . \  TOqKAX.

,\laccsr Bana cqHTaror
cocpe.loToqeHHb{N{H B ToqKax
ilocepeAHHe nporeToB, a
qacrb Ba.ra y pa6orlero Ko-
J reca  H  po ropa -npHcoe -
AHHeHHOft K HX N{aCCaM.

Kpxruuecxan qacrora

Bbt0axeH t{et{

(v r r .25)

r\{eToIbl ,
p a : p a 6 o -

203



E c . r t r  n p i i F { f f l ' b  G J  p l ( i , 1 . . , )  . - -  0 ) r ,  r o  y p a B g e H i i e  ( V I I . ? B )  r r o x r i o

; i " : , ;  t l i r  -  1, l : rp - -  ( ) .

Orc io - la  qac ro la  L {  r rep t {o - l  i i p \ r t r " ' i b i r r , t ^ \  r . , o . - re r ja rn i i i  6 \ . ; l } .T :

,,, : 1,t GJ ,, Q ,;!. 7' :2r ,,,r .---, Ztlrt J ,J. $J 1.
Porop r r l lpoarperg l -a  (p t tc .  V i l .6 ,  . ' )  nDe: lc raB"Tf ler  coSoi i  rc ,a  ;1r {cKa,  coerr { -

u A L r u r . r v  a , l  r ^ \ r  I ^ r r , .  \ / l  t  A  ^ \  L - ^ . ' - , ,  , - ^ - ^ lr l c i r n b r . \  D d " i u . \ r  { H r i L .  v  i  i . u .  6 / .  r \ p \  i ; r , i b H b i e  K U J e o a F i i i t i  B  f i K o l l  c i l c T e \ l e  B t ) l p a _
; f (aro ' I 'c f l  TaK iKe,  KaK a AByx aBTorrol rHbtx cucret{ax,  np! iqe\ t  3al ie, tKoi i  j I ; I f i  Kaxixof t
t l 3  H l r - \  61 ' :e r  y3 .Tor loe  ceqe t i l i e  Ba ta  ,4 -A .  Bo  Bpe l r r {  xo . i eSasr rs  3 r r . {  g rc reNrb r  o rc rc r t . r
IO"1;+i i {bt  no Vc, loBt{ f } l  coxpaHeLi l lq paBHoBecr{ f i  Bpau{arbcf l  B npor l iBorro; lot^r(Hbte
cropoHbr,  a t ix  nepl{oAbr . lon)KHbi  6urr  paeusr.  Oruola

zn{ 7 ̂,ti @7j : 2t W;J "t @;. (vr r.30)
t  lpH o-1r {HaKoBbtx  NIarepHaJa. \  r i  paBHb{x ceqeHtr r . \  Ba, . ra  l i :  (VI  I .30)  c .Te. t } .er  pa-
BeHCTBO . \ raxoBbrx Mor \ {eHTOB, i 'paBHoBer ,ueHHbrx B v3,1OBO\t  CeqeHt{H,

J , n i r :  i n , : i : .  ( V I I . J I )

PaccroquHe or  t3 , ' loBoro ceqeHws A-  A r {eHrpoB Tf l ; (ecr r i  } ra- \oBbr . \  ! {acc onpe-
i.e.r rr ur H3 coorsouertni i  ;

lL. l . ,  :  J,n., ,  J  ̂ L' ,  lL - 1.,  :  l .

B  pes \ ' . Tb ra re  coBMec rHoro  peu reHr {q  ( \ , ' l l 3 l )  u  ( ! ' 11 .32 )  no . t \ . q i t \ { :

1r: l , . ,pJ ^., ,(J,nt -.-- J .n, l  n /" -- /n?J,i l  (J , i l  ,  J  ̂ .)) .

f l o l c raa l re  i ,  r r . r r  1 "  e  / \ ; 11 .29 )  r r  Bb rpa3 r rB  i , )  qepe : l  Kp r r r r r qec i i \ r c  qac ro r \
u teHnq  1o6  : r i rH ) ,  r r o ,Tv r {n } l

V C ' l a i i o 8 " l C H : l  f l f l T a  a i - p e i a T i l  .  t : l K  l . , i - r i i  3 1 ' l r  , : K c c I K O C  f  t i  p a 3 r r r r r e ,  T o  q e c T O l ' b t  I r o , l \ , ' -
q l i l o r c . ! l  B  h . 3 ; r i : ( ( r . \ t  c , . ' l V r l a e  i i l K ; l i e  p l t 3 r r r , i \ [ r .  I ]  ; t e l i c r l t i ' i { ) f t l e : , r  a t - i _ ] e r a . i c  l r i r  i i o , l e -
i r i l i l t l l : l  i l A K " ' l : ' i - 1 i , l t l i l i i r i g i l  - l p \  i '  r l { }  . 1 p ) ' i : 1  .  i l ( l  i l [ . ) i {  l ] : t C r { 0 ' t C  i t . \  ( ) t i f ) C , l i j . T t { i r , l - i '  

[ ) i ]  t - l C - i l , f t O ,

i l O " l a f  a F ,  L { 1 4 . )  f i O " l \  t { C i i l l i ' l t {  H t t 3 l l l l t l  q i i C ' f o l i l  t i  8 . 1  l , J T i . ' f l  t - ; O . t t ' r  ( ) t l a C I J ( ] l i .

B s t p a x e t i i { e  . I . . t t i  o c e B b i x  x o " r e ( r a r l i i i  ,  c a r { : a r r r { i r i x  c  f r o J , e r , t r i i l o c r b r o  r J a . ' i a ,  f r o , r \ ' -
q a e . r c r i  t i :  ( V I I . 2 3 )  n p u

"  
, , i  l r

- f 
'- 

S - | 
"-; '---'-:-;-

-  /  s  \ r c T : t f  - -  l ,  > t  i , L  \ l  o c . ; t l / .

i rxr,  - :  ( , i0 r) {  gt ' . ,r8 (P*t"r l , (vr  r .35)

r - t€  6c r : r  :  o l lE  -  ) . : l " r r {HeHr re  Ba . ta ;  6  :  Po .  F , ,  -  Hanp f l )+ ieHr ie  pac r f l ; f i e r iH f l ;
P .c  - :  Pq r , , ,  '  P ,  - ! i :  oceBa f l  pac r f l f  t {Ba rcLL la f f  c t t Ja :  Pc  r , . ,  -  Bec  po ropa  a r -
pe faTa  E  -  ) ro - l \ ' , 1 t ,  ! . np \  roc r l i  . l . r r {  cTa . t r r ,  Fo  -  f r . t ou la - tb  ceqeHr r f  Ba . ta ;  L , ,p  -
n 0 r r B e l e H H a r  l . r ! r H a  B a . ' i a .  o n D e l e " T f i e r c f l  n o  l V I I . , l + ) .

f l posepKa Ha  3Tor  Bu- l  Ko" redaH l t i i  r n ree r  c \ rb rc .T  np i r  - l .T r rHHbr - \  r i  o rHou i re . tbHo
TOHKT{_ \  Ba" la . \ .

I i po lo . r lHs te  KoJe6aHt tq ,  cB t {3aHHbre  c  no ta r . r r iBoc rb ro  onopbr  nq rb r ,  B  po , r r {
Koropo i i . \ ro ;de r  6s t r s  xpec roBnHa feHeparopa  nJ r r  KpbrL r rKa  r r , ' p5 r ruu r ,  o r rpe - le . tq ro rc f f
H e n o c p e - l c r B e H H o  H 3  ( V I f  . 2 3 ) .  B r r p a x e H i r e  ^ 1 . 1 f l  K p I I r r q e c K o i i  r i a c r o r b r  B p a u e H H f l
B  3 T O \ i  C . 1  \ ' q a e  l t \ { e e t ' B I { _ l

/1^p,  :  f  30 r )  V 'g  U,

r i e  y  . 0 . . . ,  -  i r po r t t 6  o r t op t , i  n r {Tb r .  onpe - l e . t ne r r s t  l ' i  l r :  pacqe ra
u le i i  - tera . i l l  L ia  - le$op\ {aurr ro .

I  l oc . re - loeare . rbHocrb  pacqera  Ba . ia  r {3  xo . re6 tH i i r {  c . te - I \ ' r cu {a f f .
i .  C r p o n r  c \ e \ r ! -  H a r p \ ' ; d e r { r i f l  B a . r a ;  o n p e - l e . T f l t o r  e r o  r e o \ { e r p r r q e c K r i e  x a p a K -

Tep t I c rHKH;  \ l accb l  po ropa  reHeparopa  f i Lpx ,  pa6oqe [o  Ko , teca  f fLp .  x  l i  Ba , la  m8
B npo . leTa . \  l l  \ re ; .K - i v  onopa \u r  r r  f rp r rcoe : l r { r i eHHbr } ru r  \ racca \ r r r  K  poTopv  r r  paSouer rv
K o . l e c ! ' :  U e H T p  r r ; t e C T t l  p a 6 o u e r o  K o " r e c a  { o p i r e l r r r r p o B o q H o  -  H a  1 "  c f o  o s r c o r u r ) ;
\ t o \ reHT nHepu t { i {  \ t accb r  po ropa  J ,n t , , t  ^ ,  C ) ,2GDr  g ,  r - Ie  D  -  - l l i a \ {e rp  o rBepcr t r f l
r e H e p a r o p a ;  G  -  B e c  p o T o p a ;  \ { o \ r e H r  r r H e p u r f  t {  \ { a c c b r  p a 6 0 q e r o  K o " t e c a  J ^  p .  *  :
:  t i l p . * R p . * ,  t J P  t n p . *  t i  R p .  ̂  -  0 , 2 D ,  -  c o o r B e r c r B e H i r o  \ t a c c a  r i  p a A t i . v c  I { e H T p a
Tf l )decT i l  \ raccb i  paooqero  Ko . leca .

2 .  I - l o  H o l r o r p a \ 1 \ r e  t 5 2  I  o 0 p e - l e J r r o r  n p o r i i 5 u r  B a J a  B  r o r { K : r \  n p r r . r o ) * . , e i { i r s
C t l " l  .  r l p i l q e \ l  K a K  n p t {  t - O p t i 3 O i t T a , l b r l O } r ,  T a K  I I  n p t i  B e p T t { K a - 1  b H O \ {  n O J O ; * \ e i l l i I  B a , ] a
pacqeT  Be- l ) ' r  o . l r rHaKoBo.

3 .  O n p e - l e , r n r o r  n o  t V I I . 2 5 )  x p r { T I r q e c K v F c  q a c r o r ! ,  B p a u 1 e H r { f l  n p r r  r i o r r e p e q r { b r x
KoJ ' te6a t {u f i x  i t  no  (V I I .26 )  -  xos tp rp r {u t i eHTbr  3a r raca  o rHou{Te .1bHo Hop \ ra " : r t ,Ho i i
r i  pa3 fo f rHo f t  qac ro r  Bpau{e r { r r f l .  [ I pe fsap l r re , , r s r r r , r i i  pacqer  i ra  nonepeqr {b {e  Ko ; t€ -
6asnn  Ha  3Tor \ r  o6s rqno  3aKaHqr {BarcT .

-1 .  l l pn  na r r r t . \  3anaca . \  no  Kpr i r r {qecKo i i  qac ro re  Bpa t r l eHHf l  r { . : r r {  np r r  3 r {aqe-
HHt {x  K^p .  :  9  c rpoqr  cxe } , { y  . I ono r ' IHHTe. f l L }Hbr . \  npo ru6oB l r  se ; i r rue f tHoro  pacno-
i Io;+.eHtIq onop, ,1,1f i  qero onpe. leJf l rcT ! ,ono" ' i r { i r reJbHbre t tporxObI [ r  cr . {eu1eHrrf l  or
3a3opoB (y ' ,  n  6 ' , )  r {  BHoBb Ha . \o . t f l r  r i o  (V I I .25 )  xp r { rHqecKy io  qac ro ry  Bpau{eHr i f l .

5 .  Onpe le ; i n rc r  no  (V i l . 33 )  Kpr { r r rqecK} 'H r  r rac ro ry  Bparqer i r r f l  np r {  Kpy r r { ,TF , r rb rx
Kore6aHt { f f x ,  no  (V I  L26)  -  xoa (xp r r r ( r {e r { r r r  3anz }ca  np } i  Hopr ra . r s r ro i r  r r  pa3r -o ru {o i i
q a c T o T a x  B p a r q e H r { r 1 .

6 .  H a x o r q r  n p o r l r S  o n o p b r  n r r r b r  r r  n o  ( V I  I . 3 5 )  r r  ( V I  i . 3 6 )  K p r r r r { q c c K , v r c l  q a -

c ro ry  Bpau te r rn r {  r rp r r  r rpo - lo ,Tb t rb rx  l i o re ( ;a rn { r r . \ ,  cB f l3aHnb , rx  c  ! ' f l pVrc )c rb r r )  Ra" : ra
r r  ) ' npVroc rb ro  o f ropbr  n r i l ' b r .

B b r p a 3 t i T b  B  B i i ] e

(  \ , t  i  .29)

( \ ' r r .32)

D U < I .

30-

( \ , 1  1  3 6 )

C O O T B C T C T B \ ' I O -

(  \ ' r  r .33)

r l e  l "o  np l lBeAeHHaR K  OCHOBHO\ IV  n l l a \ teTp) /  . 1 .1 l lHa  Ba . la ,  -Vq i iTb lBaroqaq  nO-
Bbru ieHHVro ; * (ec rKoc ru  t f . t aHueBb, t . \  coe ] r iHeHu i i  l r  l pv r t i x  ) .ToJU{eH l r i i  Ba , ta .

A H a ; r o r i r q u o  ( V I  I . 3 2 )

l p . , r r =  , , p .  
^ J p u i ' J p p  ^ ,  1 6 - ^ :  / 5 ^ J p u , J p d r " , .  .  .  , l o :  [ n J p u /  J p n ,

r fe  J  r r ,  J  o r ,  . . . ,  J  ,n  
-  coo rBerc rBeHHo no . t f l p i t b re  \ ro r {eHT,b i

HOrO ceqe f { t { f  oc r roBr {o ro  Ba , . ta  r {  eFo  } 'To . : tu - [eHr ib r . \ , vqacTKoB.
r{a q -l.T nHa sa"ra 6 \,, ler'

l n
| - l ' t ' t ' | r i \ . TL r t i '  , p .  r i  - ] _  r 0 . r  i  " '  - ,  L t t  =  L s J  p a  |  -  J  p ; ,

l l

\ aK  l ] oK?3dra  npaKrHKa,  noJ ' I yqeHHaq 3T I {H  r {e roAo i l {  Kp t ITHqecKa f l
Bpau{eHHq 6;rHsxa rc 4er icTanreJbHor l .

I t H e p u H r {  n o n e p e q -
Orcrc:a np rrBe- leH-

(vr  t .3+)

cKopocTb

Cyuecteyer MHo_to ApyrHX lreroAoB pacqera Bafia Ha nonepeqHbre lr  Kpyrrr,Tb-
HbIe Kone6aHHr [45,46,  55J.  Or in  6o, ree cr ' rox(Hbr ,  qeM 3HeprerHqecKn[  MeroA,
t lo r lo3Bor' IqIOT onpeAe.ftHTb KaK nepBylo, TaK H nocleAyrou{He r{acToTbt Kone6aH[if t .
H.x c.rerlyer Hcno.[b3oBarb npH yroqHeHHbrx pacqera.{.  I- lp116;lxxe}{Ho BTopyro qa-
crory  r Io)KHo npnHrrb o)z :2ar .  Vz grux coo6paixeHr{ i r  HeJb3f l  npHHnrrarb Ko30-
Qnr iueur  3anaca (^o_ paBHbl r r t  AByr \ { .

f lpoAo;tuusie KonebaHr{q Bafla Bo3HHKaror npr{ nepeMerrHorlr neprro, lnqecKoii
oceBoi ' l  Hafpy3Ke,  t ;T?BHbrM o6pasou ts  pexH\ra. \  HecnoKor i r ro i r  pa6oTbr ,  npu nyrb-
cat l l lqx  naBJet {Hf l .  L{acrora co6crBer(Hbr . \  npor loJrbHbrx xo. re6aurr r i  onpegel ' r r€TCf
xiecTKocTblo Ba,la i la pacTnx{er{ He-cxar}{e i t  x{ecrt iocTbto onopi,t ,  [ ta KoTopoti
o n { 205



$ vll.4- Macizonpue,fiHtt' tr tuinaHzu B{r,ea
i r l ' a i l i ' i i  8a , ra  r J  r ! { :Bapo- r  i i o . ro i iAC l ' r . i i , r . r  r ' p6 r r i 1 i . l  . \  c . r ' iK : i r .  - r . r r {  1 ro - r .Bo_1a  } rac rz rK  c e p S o \ l O : r ' r i l r  p : i d r c ' q t l l ' o  x o , l c a l t ; t i x  B r , i  n o . r H : t x r r ' , :  i l l I - i e  - i f \ ' \  h , - r  i l i l C l i r p r i q H b r - \  T p ] . 6 ,

oJ i ' l l i  Ko t leL (  Fo ro l - rb i - \  i l p l ' l coeJ I iH f le rc r r__K u l . t oK \ " : r . l pVro i i  BXO^ l t r r  B  \ tacJonp t ie ) . r r { r iK ,
pac r ro , to ; .heur i r , i i i  i t a l  r c i JeparoDor { .  Ha  p l r c . -  V I  i .  Z '  t t pe^ ]c ra tsJe r ia  r i t n t {qHa f l  xo r r_c rp \  Ku i i f l  31 'o l ' o  ) ' 3 "1a .  BHyrpeuHr f i  rp r5a  5  (no rocT i  c )  no : : re r  \ rac . ro  r { c f  rop -lueHb ce i jBo l l o ropa  padcve lo  Ko , leca ,  B  i tDo \ {e /hVTKt  \ re ih : l \  p . J i r  i i  l r rn r i - . r . r rn i i  -n .
6oi i  - l  uraFrr  (no-rocru l , )  .uac,-ro noraercf l 'B r rororrrb . . f  r* ; . r ; ; ; . 'p ; : ; ; ; ; ; : ; " | t . - [
i i a - l  n o p u r u e r r .  

, l i  
K o H i { a \ r  r p , , 6  n p l r e a r e H L - r  Q . i a l i u r , r  g .  r i p , , . o . : , , , 1 ; . ; - , ; ; ' ; ; ; ; ; ; ; :

c t 'Bc ) \ r  i l l f l r r " teK  9 :se l i b t {  I l ] r tF r f  f p i . r  h :  f p } . i - ! - r {  K  ru ro i i \  . epBo . \ i c l . opa  J .  Bo  e ; ; ; ,ua ' \  BblcBep'- IeHb- l  orBepcrr i f l  /J ,  ccerHr i r l rcul i re i r i raHrn \ re)* i - l ] -  codoi i .  I , ; r r r  Oo,r t ruei i
)+(ecr l 'ocr l l  rpr '6st  rDa3;{ ' l '1 . ' , tarcT HaDe3Hbr.rr r . t  rur l i rbTa\ur  10. 'xotopbre t1pr iBapr iBarcT
K Frap l ' xuo i i  r r r ra f i i . e .  Bo  r f " rauue ,  Kpen f lu {e r i cq  r (  LUroKV, ; , , ; ; ; ; o  pa r r . ra . rbHbre
orgepc r t t . q  i .  r i eDe3  Koronhre  r rn  rn , -T (  . /  \ ra . r - . r r . .  D -  aAr?  , ,
roarbrrr  rc rpr r i r i ' ,  1 coe: i iHqercrr  .  ; . ; " . ; ; ; ;  ; ; ; ; r : . . '  p?; . r : l ;  " ; " ; : i ; '  

$: : -
:: i:J"1 ::"..1i.:I:"1:':1:1::.! i3 cepBqrroropa qepe3 norocrb a Kopn\.ca .,rac".ro,
v : ' r u r u c r / r  ' \ r a ! e r L i L r r L ' r L D i l l d t u l i l i l i l  n U i b f  L J e  K  i , l  .  I I O C T \  I I a e T  I l  f f  a C , t O C 6 r l [ T H I I K  i l  n O  T I ] f  5 e  ? J
c "T t {aaerc r {  s  6a  u_  - \ l f J  i -

B  o i e e o c r l i l l  B a " l a  Y C T a H a B " T I r B a x l r c f l  c n e r l n a J L , H b r e  o n o p b r  1 2  c : a n p e c c o B a F i -
! Ih l \ l ! i  B  H l i - {  R?- \ ' ' " lF :a } l i l  !  !  t t t  BL i .o i i oKa ' . i ec rBe i i i i o i i  6p r ,H :s r  EpOOi ( l - i .  s  ^o rop i i .
i u raHr i l  i i anpaB" - l t i t o rc 'q  Ha- le - lKa r r l i  6 .  f  i t {  oS . re rqeH l t s  cSop i i l r  s  xa ; { . , - l o i i  qac r r r
Ba" la -  \ ' cTa i i aB . I {Ba ioT  o^ lHo  3BeHo i i rTa l {  |

t -1a  KoF I I te  noc ' l e^ lHero  3BeHa 17  u l ta i t r ,  I t poxo- { r r r l e [o  r {e0e3  i i oonvc  16  r rac . ro -
n p U e \ f  H r r K a ,  \ ' C r a r i O B . t e H a  i _ i a  O n O 0 a X  K a r . i e H r i f l  ( c r r .  r : e . r  / )  n e D e j r e u { a r o U ] a f l C f ,
B I {eCTe  CO t l lT i r i I a ] t l i .  HO r ie  Dp ' .aU laK lL l l a tC f f  \ i \  (pT : t  . / " i .  C le  , : : i . l e t { i _ r3 f l  c  Be . - iC \ t  Bb r_K J t o q e r e  I l  x o r r 6 r r u a r o p : r  q e p e 3  

i l o . l r r K i r  f  i ) ( l c ( , r \ , r  , , , 6 p a r i r i ; i i  , - .  l r i 3 ; r  ? j .  T a x r l , t  o d -
p a 3 o \ r .  H a . \ o ^ l f l r r i i r i j c a  e  x o r r d i r F r a r o p e  3 o . t o r i { r { i i  p a 6 r _ r u e i o  i . o . t e c a  o K : t 3 b i B a e r c f l
c B f l 3 a H H b l \ l  c  I i e p e - \ t e u e H t l f l \ t t i  n o p u r { f l  c e D B C ) \ r O r O p a  p a 6 o u e r o  K o J e c a  3 a x a H q l l -
Ba lo rc f i  u raHI ' l l  i i j ' l l l qeBb i \ l  Ba . l l l xc r r  21 .  xo rops r l i  vo ) 'Ke r  npo . lo " ' rbHo  neper reu la rbcq
B [ r JHueEo\ l  o rBepc rH I ' {  po ropa  raxo feF ieparopa  19  n  np t tBo- ]n rb  e ro  Bo  Bpa t t {eHHe.

l l ac ' ronp l l e \ rH t iK  vc raHaB 'T I {Baerc f f  Ha  nepeKpbr r r r f lN  reHeparopa  '  3aBepr i rae r
KoHcrp \ -Ku I iFo  a rpe ra ra -  O6s lqHo  oH 3aKaHq i {Baerc f l  cBer r r " r  aguxo t r  20 .  BH 'e r lHee
oQop l r . reH l le  \ {ac " lonpHe} lHHKa. loJx tHo  rap \ {oHr {poBarE ,  c  ap . \ r { reF :TVpo i i  vau_ i l rHHor -o
3aJa '  Bo  vso r l t x  coBpe l teHHbt .x  a fpe fa rax  . \ {acJonpr ie } rHxK 3axpbrBarcT  Ko}KVXo\ r ,
KoropoN{.v np }{ -Taror Hy}KH.vr .o Qopvy.

f io leot  I Iac.ra K uraHraM, Bparqarcu, iH\rc_f l  Br{ecre c BaJo\r  , '  nepe\reura",u,Hrrcf l
B IOJb  oc l r  a rpe faTa  B l fecTe  c  nopuHe l  cepBo \ foTopa ,  oc ) .u {ecTB; ] f€ rC f l  L repe3  oT_
xp l t r s t i t  ropeu  Hapvx r ro i i  r r lTaHr i  26 .3 ra ' ru ra r i ra  r roc ro f lH r ro  coo6 iqaerc f i  B  Kop-
nyc .e  l 5  ] {ac " tonpHe\ tHHKa c  no , toc r l r c  b ,  no l t so j l qu le i r  r rac " ro  t ra  3aKpb i r l e .Tona_
cre i ' i ,  H  qepe3  6oxoe l te  o rBepcr r tq  l 1  a l v rpeuue i i  u raHf  r r ,  raK ;xe  noc ro f lHHo coo6-
urarouef ic t r  c  norocrbl 'o c,  o6pasoeauHoir  

' r - l r r . , rHlr r ,pHqecKoir  
scraexo i , r  I6.

B F(op^n,vce -15 l tac.ronpHeMHHKa ruTaHrH HanpaBnrrcTcf l  H yn. : IorHrrorcq Bo
n'rynxax 27,  Bbrno, ' rHeHHbrx H3 6pOr:sr  Epoa' I0-  l  .  Mna,ro 

' ,noa 
j laB,TeHHepr

noABorl {Tcq K no, ' Iocr f fM b n c or  3o, ' iorHHxa pa6ov€fo Ko., reca no j lBy}{  rp1.6alr  25.
KpenrreHne Nracnonp I rer \ {HHKa noKa3ano HZ t3, ' r€ /1.  oc;o; ; ; ; ;  ; , ; ' . r " "p He\{HHKa,
vI i l [  r tac, ' loc6opII I {Ka,  Bcerra vcraHaBiTHBaror Ha H3o,, IHpyrounx npoKj- IaAKax 2g
H 3al ' ipenJI-q lor  l r l I ] l { . r ]bKaMH 29, TaKx(e H3oi iHpoBaHHbr. \  ar ,v; txauvr 50.  } to npa-
AoxpaHf fe r  Macronp l {eMHHK w typ6wu.y  o r  6 .11 ' x la lo r r1 r { - \  ToKoB reHeparopa ,  Bbr3br -
Barcu I I i ' x  Koppo3 l l l o  r {e raJJa .  1 ] "1 r : ro l i  xe  qe . t t t  B , ra6 l rp r iHTFro \ {  \ ' 11 , , ' r o r t i € ] { r rn  MacJo-
c6pacs tna rc lue ro  x03b tpbKa ,  r rpenoxpaHqrou{e ru  reHeparop  o r  no f la ra i r } i f l  B  F re ro
I \ ' lacra '  3a3opbl  ocraB-: l t l lor  locraroqHo 6ort lut t { \ r i ,  rapaHTttp\ ' rcrqur{r i  orcyrcrBLie
co r lp l lKacaHHt f '  B  HoBt , l x  r l l r poa rpe ra rax  Kopny 'c  ] {ac , ' I onp } re } t r r } rKa  sc rpaHBarcT
B  r e H e p a r o p ,  r r r o  n 0 3 B o J f f e r  y l r e r r b r u l r r b  B b r c o r b r  i - r r j i p o a f p e r a r a  u , s A r n i , "  r 3 C .
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Prrc .  \ "  I I .7 .  r \ lac . ronprc l t i r r {K  r {  u rTaHr t t  Ba . ' Ia

o n ;



Ha p r r c '  v l l ' 8  noKa3a t t  ] t acJonp r {e \ r r r r rK  raxo r i  r r o i - r i i xe r ruo f r  Ko rc . i p \ ,F . r i r i r i ,r racrHrrFro pa icr ro . ro ; reHHOr i  sH\ ' - rpr r  fe  r {eparopa.  or r  r ro105er i  \ {ac . rI l oKa3a t lHO) ' { \ r  l i a  l i l c .  ! ' 11 .7 '  i ,  
' . , r . , r n , , , '  

I I 3  r r r a " ' i o f r i r r i { b r r  . r c ra . re l t  i t t i J f ; " ; 11 ] 'T a K / h e  I I O C l ' _ \ ' I i i i c l '  t J  i t O " l O e T i t  l ;  t t  ( .  r r O  t p . , . 6 a : , t  1 l  i i  - . 1 i t . i , ; c  q 0 p e 3  O f i i l ) t , t  t , , , i i  a o l r . . r lrp1 '6 i , r  I  f is r t  o- iBe i )c ' r i i r  l ; )  e  r r t rde . r  Ha: j iaon, i  , r+  sr . f : i r { r  ,  r r r rar r  t t r  t  J  i rona; IaercoorBercrBeuno E Bep- \ i {H l ro  nJr f  r r r {1 , { - , tuo io  t to . rocTi r  cepBO\10TOOa per60vefo Ko, reca.Toper l  rp1,5u i  ,5  :er , r r . rueu I i  K r ie \ rv  nocpe.1c lBo\ r  u iapr i  r tp2 T npt rcoe l i {uer i  rpoc 6

P i i c .  \ '  I  I .  5 .  . \ l a C . r , t r l  0 l t r , y r t l i  K  \  . \ l r i i  r i j i r t {  i {  b r . r  p  J . t } { c ! ) . g

o5pa rHo i i  cB f l 3 l i -  B  Kopn \ce^J  rp r ' 5s r  Ha . r c raBK i r  \ : n . r o rHeHH 6poH:oas r . r ' r  B r \ , . r -xar r l r  2  l i  8 '  npr rver r  ary ; . rx r r  g  y 'c raHoB.TeHF,r  Bo BCTaeuoi i  rp  yde 12.  t ; ; ; ; r ; ; ; ; ;no ' lBecr l t  \ tac" ]o  x  rp1 '6ar t  HalcraBKt t  ua o . lHo. \ {  \ 'poBHe n re} {  ca^\ rbr . \ {  \ . } {er rbrur r rbBblcory  \ racJonpl le ] {HI lKa.  l ' l s  no. rocr t t  a  BaJa. \ {ac, lo  c , r r rBaercn qepe3 xosr , rpex /1B } racJocSopnl rx  4  L{  orBo-1} r rc f l  no rp  1 ,6e I0 .
B r lac" - Ionpr{e \ {HI IKa. \  Kopn} 'ca,_  

11a!oc lqnHr iK! r .  r rac ;oc6pacbrBaFor( r re  Ko-3b lpbKI l  Bb inorF l f l to rc f l  l l3  qyrvHa Cq 28-48,  g f i  +a- i0  l r , r r i  u .  . tnr i i  30,T,  rurar r iuI i  BCTaBKtJ B Kopn) 'ce - -  I i3  SecuioeHbt .x  rp) '5 .  a  r ! , - ranur t  -  n3 . r l rc roeor ' i  -_v- r , repo-' l t i c ro i i  c ra ' l t l '  [J ra t i r l t  ] i  coorBercrBVnu{r re  no, rocr r r  r . iopn 'ca paccqrr rbrBarcr  HaBH) 'Tper l t {ee J 'aB ' le l { t le .  LUrar i r t t ,  Kpo}re  ror -o ,  r rpoBepf l io r  i ra  nonepei {Hbre Ko"re-6aasn  a r ra ro r r i r {Ho  Ba" t } .  l l o rpo6 r {o  3 ro r  pacqe r  I aH  a  pa6o re  t 2T  l .B ropr l3o l l ra ' tbHbtx  I - r r lpor l 'p6r rHa. r  np, i * i "n" rJ . . ,  I rac"Tonpr{er r r * {Kr i ,  aHa"1o-rnqHir re  noHr. { ; { ieFrHoi \ ry  . \ rac .Tonpr{e} rHuKy [29,  54 l .  !  r1r :pourpd.uru i ,  rAe nprr ] re-Hqercs Bo 'q ' f lHoe o ' \ "1a ' { i reH} le  reHeparopa (cr r .  $  I f .4) , ' . t r .non[nr . "n"*  o6teAu-Hglor  c  BoAonp ner{Hr i  Ko}{ .  r  - - - "  
\

S VIII . l .  Hanpaonfl f iu4H€ nodurunHuKn
HA AOdnHou clda3Ke

f .taya VI I I

nO/\III HIIflllK LI THIpOTJ,pEHH

^ lI

?udpo mypSuH

l l o j , l x i l f l r r i r K i i  r r o r O  I l r n a .  O r . t i { q a r c u { r r e C q  n p o C r c ; o i i  K o { - r e T p i K U r r r i  { i l r i C .  \ . i l l  I )

::.T:j j-T:ip::"":,:?:]. ' :1.: l l :. 
B oreqecreenHoir rrr:pori otiocrpoeH,,,, 

' .n,lr1x;,;n;,,;
r l J  ' r ' r r r  r t r i  u  r r r  Y  \  I  \  f i i : l  p a 3 b e . \ t H O f O  i i o p n i  C a  J ,  \ ' C T a H O B . I e F I H O f  O  C B O I l l l' ! ' t : l i t l l e r t  : 3  i ' : ! b l u f i e  

" i  
r "  p ' 6 - i 1 , , i , ,  , i  . r e , ,  T . p i i p o B a i i ; : o i , ,  3  e c i i  o i ^ , , \ i i i b r  \ r r i  a j o . r r r r r t r  . / 1 ,r f t t t  c i t p o e a H i i b r \ r i r  K o F r r p r a i i x a . r r i r  1 d  , V 1 g ) { i . - i r .  c o 6 c i i  q a c r r i  } . i c c 1 1 \ . c a  r ,  . r - ^  _ ! . _ _ . . .

H a  i i n h l  I I I K e  . T . t ' n 1 6 r ; L r L r  n ^ o a r r r r ^ , , r-  ' ;  r  r v \ a r : 1 L L ( I O t  u u " t r d . \ l r l  j  l l ' 1 1 1  t U t l l l . l b t i a f i l t  9  l l  Q I I h , C I i p O B a F 1 b lu l r t i d r a r t r t '  B s V T p t i ,  x _ o p n ) - c a  B I t H T a l r i . r  / 2  i l p r { K i l e i l . r e H b r  l 0  - l l  i r s r o r o e . r e H H b r xl l 3  ' l r l c r o B o i i  c r a ' r t l  \ l C r ' l  a e K r o p o B - B x " i a j l s r i u e i i  1 c  r r p l r B \ ' . r K a i i r i 3 i r D o B a r { r r b r \ r  K  r r - \B H \  f D e H l l e l l  n o B e p \ i l o c r i l  c ' l o e l l  p t ' 3 l l H F : l  5 .  C r a . t b H b r e  o c H o B a H u . q  c e K T o D o B  B a , r b -t i ) ' r u r  l t  o 6 p a 6 a r i ) l s a K ) r  B t l a q a . t e  t ' t o  c r b r K a \ r , 3 a r e r , r  c o d r i p a r c i  c e K r o [ ] b i  B \ r e c r e  l ro6pa6ar i ' t  Ba rcT  Io  cce i i  noseD\ i toc r ] i .  C r , rpo i i  
" r ru ,  

n  r i . : . rK . - i e - r r r rB l i o r  r i ,  i r p r . - r t s , rp r r -i t - ' l i ' j H O  o l l e l i i e l { i l \ ' : t )  R l i \  T p c l i l i l o K )  ; t o B e p . \ r i o c r b  e e h r o D a r ,  n o \ r t l { a i o r  B g \ T p b  n p e c c -rboDr ' ru i  r i  i l p r r  B i r r coKo \ {  - r ,aB . re r { } r t  i r  re \ r f l e  pZ l r \  pc -  cg ; i i r e  1 ( ) r )  ,  
c  r ro - l  i l pecc ( l \ r  f i o . r , -B e p r e k l r  B \ ' l K a H l l : l a t { l l l i '  B  c o B I - } e l t e t i  H b i  x  K o H C T - J ' K i { f { f l . \  i r p l i i r r \ r a n , r  B b r c o r \ , ,B K . l a - L b t l i a  i l . ^ . ,  -  t t . 5 . i , ,  r l e  d , , ' -  - l n a \ r e r p  B a . t a .

I " rq  l i 3 ro roB ' leF i t i q  ex - ta l r tLUer i  rp , , . , a r , " * ,  Bb rcoKOKaqecrBeHHa f i  pe3 r iHa) e  1 6 2 6 ,  i l 3 r o r o 8 . ' r s e l r a n  n o  T - ! '  : a e o : a  p r r . r  3  r g g - J 2 .  o ; ,  - ; ; ; K r e p i r 3 v e r c Rc,1e- l ) ' rcul t l \ i l I  caoi icrealr i t  :  nJorgocrb g :  l  ,  1 28 T'u3;  o"  
-= ' . -1: ' l inu 

; - - - ; jAA;;_L l l eHr  rpeH i r f l  np r r  c \ {a3Ke  no fo i i ^ l  = :  O06 ;  l eQop \ rau r r f l  c ; r . . an r r {  g  :  (2Op j  }6 ,r Je  p  \ {oxe r  i r3 ' \ reH f l rbcq  o r  0 :o  2 ,5  - \ r f ra ;  a t .e i , , "  x  q i r c ro i i  \ re ra . l . l uqecxc r i  no -Bep . \  F roc r r r  4  . \ 1 f Ia .
B o . l a : . r q  c r r a 3 K l r  r i  o x . r a ; d - l e H i r f f ' o r u J l r , , H r i K a  i r  B a , r a  n o . ] a e r c f l  c n e q r f a . T b H b r ] rr p l ' 6 o n p o B o ^ 1 o \ r  8 ,  x a i (  n p a B r r . t o ,  u 3  c n n p a J o n o l i  x a r , t e p b r  B  p a 3 b e \ r H V r o  a a u g y  6 ,V C T a H O t s " I e H H V t O  I I a  K O p r i V C e  n o , l , l u i r r r H t r K a  n  n p t i K p e r r , - r e H r { \ , r o  1 1  r { e \ r \ . u l n } t , t b K a \ r Ht t  t l r r l c p r a r t t t .  B s i c o r a  B a r { H b r  p a B H a  h u " , ,  -  O , O a ' ,  u r o  l p e 6 i e r c n  r r o  \ . c " t o B r r f l } ro x ' l a ; { { r e t i t l t l  B a ' l a '  f l o ' r o e l t H K I l  B a H H b r  c B a p r { B a r o r  i 1 3 . l r c r o t s o i i  c r a . r N . \ l C r 3  l i " r l io r r - r r {Bz ro r  t r3  q ! ' r ! ' r {a  Cq28_48  r r  Kpen f lT , tpy r  c .np } . r_o r r  do , r ra r r i r  r r  ru r l rQra l r r .  { , rR6o,tee paBHo\tepHoro pacnpe,re, : reHlrr i  Bo,xr t  no noBepxHocrs Ba;ra H BK;1?,r ,brurd H?crb t  Ke  ceKTopoB,  a  HHof ra  l i  Ha  HX Ceper l iHe  es tno" rH f i ro r  KaHaBKt i  rpey fo , : IbHo foceveu t iR  (c r t .  pa3pe3  

-no  A . -  A )  I , l x  ue  rouo :n i  : o  KoHua  BKJaJbrua ,  oc rzBr t f l rHa BblxoAe cn' rou*oi t  noqcoK, co3rarcu{r t i i  onpe.re-reuHrni  norrnop- ro,1o, ,  raparr-THpyrou{H i r  cano j r r reHr re  BK.Ta j Ib r t r l a .
B  nepx r re i i  qac r l i .  Ba r lHb t  npe^1yc \ ro rpe r ro  ropqoBoe  . \ re l r6paHuoe  yn" : i o rHeHHe,noKa3ar lF Ioe  B  y '3 '1e  I  I  l  '  Coc ro t t ' r  g ro  y ' r t Jo r r {eHI Ie  r r s  pes r rHono i r  r re r r6par r r r  1g ,r l p t l rq l l y ' ro i i  nocpe ICTBo l r  6o i roa  ^o , ruuo* ,  / 6  x  xopnvcy  Bar ru r , r .  {aB . reHt {e r r  Bo I r , rr t e r t 6 p a t l a  n p l t ; * . l i r l a e r c t t  K  T o p r l o e o i i  n o a e p x H o c r r r  ' c r a r r o B . T e r { H o . o  r r a  t s a , T y  B p a -u la iou - ie foc f l  pa36er { i {o l ' o  Ko ' ; I b l {a  /9 ,  Q l t l t c t tpoBa t {uo ro  6o , r ra r r r r  / , 5 .  npora . in , i ' , i tV n J o r t t e t l l l f i  r i o c r ) ' r l a r c T  g  n o r o c 6 o p u t , t w  7 , 1 f 3  I i o r o p o r o  o r B o j l r r r c r r  B  r i p b r r x K y  T y p -6 t t t r s t '  f l p r r  t p r r xc i rpoo i l t t l ' t  I \ o , ' r i , L (a  l 9  t t a  Ra . - r y  r i Jo6 ,ao r , , ro  paccqr r ra rb  r {  yqec rF ,
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npor l i6 ono! l r ib i l i  Kor icTp) 'KU!{ i i ,  i lo l lep. ,KHBarot l l r {X
BO3 H i  rXl t t - :T OT I-  i t ; l  l )  : i  B. ' r  r  {  qcc i ic  i i  . .  l l . i  s t ,  le i lc i .  s  r .  Foutei i
c r ' 3 ) ' c r  i i l  l r  c6op  r . ' . e  i r ,  1 t5 l r r l , r .

porop arperara .  3 ror
r i a  paSo . iec  KC" tec ( l  ,  t j

npci '116
o'tc \-T-

peBFr r , r l r  l 0  \ { } r .  B  :apyde ;+ i l r l r . , ,  do r rcTp .y l i ( i r i  i ,
f l l _ ) i t \ { t , r i t l  t o l '  \ ' t o . IL i i t r i r .  , ,  I t . t u . f  l { e t i t i f l ,  I i c i r c t . t ! )  j  i i ( ; i ;
(1C.,  i  t .  t f  9 j .

a l  i i i t ( ) l ' - - i : l  i i  i i  O . l - C t i t - C ]  t s t t i i i H X

i ' : 4 , 1 r ) | l , i - \ -  i ) i t t C \ i i _ ) ' l ' i t t : t i l . i  ! j  I l i l -

I I
/J

/

Pxc. VIII- l. Hanpas,rqtoulHfi rroArlrHnHHK c pe3gHoBu.v BKnarbrruey a eo4RHofi cxa:-
rofi aepruxa;'rbHoft rulpmyp6nriu Qapoarcxoft f3C

f lpx HecoBnaAeHr ' t t {  noBepxHocref t  Ko, , ' rbqa H MeM6pausr nocJ' reAHf l f i  H3rn6aercf l
I I  np l l Je fae r . lH6o  ro . , l bKo  K  Hapy lKHor i  Kpor . {Ke  Ko , ' rbu ,a ,  Koropa f i  e ro  Mox<er  HaApe-
3arb ,  J1160  onHpaerc f l  To , ' t bKo  co6c rBeHuo i i  KpoMKor ' i  Ha  3To  Ko i ibuo .  B  ro t r  H  B  Apy -
fo I {  cJ } ' r {ae  nporeqKt l  Bo3pacra lo r .  f l px  yae . rHqeHr {H  paAHa. rbHoro  3a3opa  MexA,v
Ko , lbuo l l  / 9  t t  ro lb t l oN l  /6  r repenoc  ue r r6paubr  yNreHburaerc f l ,  onHaKo Bo3Ht iKaeT
o l lacHocrb  nporn6a  L I  3a r t { r t {Ba i l r { r r  r t e iw6paus l  B  3a3op ,  xo rops i i i  A€ ,T3 to r  np r ( \ {epHo

2 r 0

l  l o .1  t t o . r t i i i i n iu i i i o \ t  vc rauoB. tcno  l )e \ to r i r ; i oc  \  { t " to i .F Ie r r r l e  {_ r :e , r  11 ) ,  uo3 tsoJ rT Io ,
' 4ee  i l p l i  j l " ' l I i ' f e . l b t l b l . \  oc raHoBKa. \  I )e \ ro r , t r f i poBar5  paSovee  \ . I l . t c rHeHr re  i i  i l oJ -l i l l { f lH } iK '  He  ocVUla t {  r ' 1p5 l i u1 ' ,  t i r o  3KoHo. \u r r  Bper , r f l  i r  cpe j ( c rBa  npH: r ; t . r  Da6ora - r .
f l p l t  no : l r ' e l l e  po ropa  rop . \ to3aux  feHeDaropa  pe3r l i oBoe  Ko . rb l l c  IZ ,  \  r (oe l r .TCr i r roe
npr i ; {L I } rF Ib r \ r  xo , l b r {o \ r  13  Ha  KO, .K \ ' . \ e ,3aKpbrBarcu le ) . r  60 " r r i , r  Ba . ra .  \ , f r r iDaerc r {
E  x o J b t l e B o i ' t  n u c t V n  l - {  n a  I ' , o p t t v c e  r o l u r r r u i r i i i : r  l  r i c o c K p b i B r e r  J a 3 ( , ) p  . r .

f " rn  npe :o ' \paL ieHI t f f  Ea . ' t a  I I  qac r r i q i ro  BK. ra - r ,b i r i . r  o r  pa3p) ' i r e r r i rR  eo rep iKau{ r r -
l l l l c f l  B  Bo , le  a6pa3 f iBHbr . \ rH  qac r l r r {a r {H  np l l . \ reH f f r c r  " r r i do ' xon i rpyKUt {K)  c  pe r \ . " rH_
D) -e l l b i - \ l l f  BK ; la , Ib l [ i a r t l t ,  " r l i 5o  npoK, la  tK I i ,  \ ' c ra i j oBJer rF rb te  B  pa3be . \ , i a - \  Kop i l \ , ca .
f l p l t  pe r roHTax  3T l l  npoK, ta . lK t i  3a . \ reHf l ro t  no  oo raa  ran , r , , a  i r  re \ r  ca \ rb r \ r  \ : \ {eHbLUarcT
3a30p '  Koony 'c  - l J f i  3Toro  t \ -q r r Ie  Rb t ro . r r J t rL  r i 3  qc r l i [ r c . \  caa re , i .  i l n , - , r  - ra  KU[ ] r r \ , e\  c r a H a B . t r r B a r o r  K o r r c o . t b i l o  ( c _ \ 1 .  

_ p i t c .  I  I .  I  l ) .  q r o  o 6 . r c r q a e r .  c r j c . i r . , i l ; i i l e r i r i e  r {  l e -' l ae r  onop ' i ; o " tee  i i o - l a r . lHBo f i .  Pe : l i soBbre  no :uu i rnH i {K r i  o " ra ro r loF" r r ( - r l a r . - * i t soc r r r
D i . ' - l a : r r r ' . )  - X - - *  - - ,  - lf , i ' \ ' iL i - ib i i i rd t 'u ' i< l - j ' l io l  :_ertn{ l rp \ 'K-)u{ t l \ t I i  cBoi lcrBartr ,  I iora jp)bte cnocc5crr \ . -qr . i  ( ibr-
c r l -10 \ { \ '  r au ie I l r i i o  xo . ie .6an i r i i  i i  c ro , " ,o r i i i o i i  i r aS0 ie  i . ,  po i i i i s r .

@ t t : i t q e c x i t i i  \ t e . \ a H i i 3 . \ {  T p e H t i f l . .  B  p e 3 ; i r { o B b n .  r r , : \ l r u i r n H r r r , a ) .  n p r r  3 o f f f i i o i i
a \ l i l i K e  P l t t e  q p l n n ' r r r ^ r r r r n  y ' - r - , r ^ r ,  \ ( ^ . - - - - ^^ ' v A v !  r u  r v - r 1 1 v  r r r - \  a c n '  - r l u l K r l U  l l i i e - { l l O , l a i - a T b .  t { T O  T p e H i i g  i { O C l l T  t s  O C -i i oBFro - \ r . ' i \ r r ]KOCTI ' r i i t  rapaKTep .  B r i c r ' na rou { i re  noBep \ r {oc*  B i i " ra - rb r , "a ,  Kaca f l c r ,B a " l a  '  H e c ! T  H e 3 l { a q l l r e . l b i { \ ' i o  H a f p \ ' 3 i i \  ,  o c H O B F r a r  L i l a r r  K o r o D o ; i  B o c f t D r r r i r i t . i a e r c f lgo :o i i '  3ano ' -1 t { sx l r i {e i i  noBep- \HCCr i )  c . rox {Horo  pe . i l e r !1 .  Ra . r ,  \  t s . reKa f l  q i - r ( r rb  s ro i jBC^ lb i .  3ac ' t : l 3J f i e r  ee  i l epeTer ia rb  qepe3  BL , rc i t  nax r r t i re  r i apoeos r .  KoTCr l )b ie ,  t sKr i \ r
o r - r D a 3 o ' . 1 . . l t t i l t  b  t - t e p H o - l t i q e c K l t  r i a . \ o - l 2 T c ; 1  B  C a J n p r r K a a a F r  r r r r  e  B a . T r , . r r .  B  l a K r r \\  c ' - i c B i l u \ '  I i o l i i l  t t e  r j i  l e r  . l o c r l l : i i ' i o  K p i i r i l q e c K ( ) c  - i i i l l . l c u r i e .  T O . ' r L l ( n l l l  ; O - r i i t i o i i: l ' l e l lK I i  ( l c rae rc t l  - - i oc ra ro l lHo  5o . ' i i r u ,o i r :  rpe l t ; t r .  B  i t o l !  c . t \  qae  \ : l a jB . :e rBoDI ITe . tb lo
c f t i i c b r i l a e r c r r  i t r - t p o ^ t n H a l r r r q e c x o i i  r e o p i r e i i .

Hepoer ioc r l r  pe ; rseQa npr r  Ha . rnq r i , r ' u  o " ra  83BeLUer - rHbr - \  TBep- rb r . x  qac rgq  cc3 - la io rBO3] fo ;dHocrb  I I - \  HaKOl l , l eH l i t {  Bo  Bna ] r rHax  r r  onacHocrn  aSpas t - iBHo fo  r r3HCCa

? i " l : ; " I 3 : : . . : r r l i  
p .e3 r rHoBbte  non 'u r inH l iK r r  np r r l re r r r r c r  rp l r  r ra . ' ro r r  co f ,ep " ,aHr r r  B  ox -. ra. . r - .Jarc iqet{  u c}ra3brBarcqej i  Bof ,e rBepf,hr- \  qacr}ru.

B  coBpeueHHr r . x  r yp6 l rHax  np l r ) ren f i . ro r  pe3 t iHoBbre  r ro ru r rnHnK i i  cc  cso6o ; fnoVcraF IoB ' leF IHb l \ { r i  
-Ha  onopHb lx  6o . ' i r ax  ce r . \ reHTar r r r  ( c r r .  pHC.  I  I .  I  l ) .  Taxas  Kor r -

c rpvKUHr  cnoco6c rBver  yJ ,vqLueHHlo  r . cJoeL i f i  r i { f , po j l i tHaru rqecxo i i  c \ {a3Kt r  u ,
f " laBHOe' Iaer Bo3MO;*(HOCTb ycraHoBtrru rpe5_,-errsr i i  

'sasop 
npir  c6opxe r{  Boccra-

HaBJ l iBa rb  e fo  no  ) {eDe  } {3HOCa BaJa  I {  ex . . l a . { ' s r rue f i .
Y re , { xa  Bo . lb i  } {3  no . l r i l ! r nHHKa npnRo-1 i t r  K  He} re - l " l e t rHo l rv  Bbr . \o f , - v  e ro  t i 3  c rpoH.

3 ro  o6 r ' ccH i le rc f f  Te . \ { ,  q ro  xo :0$Hr l r reHT cvxoro  rpeHr { r r  pe3} iHbr  no  c ra .T r i  B  r re -
cKo' lbKo pa3 Bblule,  qe' \ {  npl l  Bo- l f lHoi i  cr tasxe;  Terr .TOrrpoBo. l r {ocrb BK.ra.1b{t rJa r{a" ' ]aI I  e ro  noBep . \F roc rb  npH HarpeBe  HaqnFIaer  6uc rpo  n . taBr r r r , c r { .  C  qe , t s ro  npeAorBpa_
T l l rb  Bo3Mo; { } l oc rb  aBap-HH f lO{aqy  Borb r  r (oHTpon ! {p } ' ro r ,  np I l  npeKpaqeH! { } I  noAaL I l i
noAKxroqarcT  pe3epBHu i r i  rpy6or rpoBoA.  Cxe l ra  n l , r jH l r r i  no r ru l {nHHxa  eoAo i , {  noKa_
3aHa Ha  pHc '  V I I i ' z '  o6 r rquo  noAroa  Borb r  npor i3Bo ,T r r r cq  ca . {o reKor {  r . {3  cn } ipaJb-Hoif xantepi-,r 1. f io rpy6onpopot\,  2 qepe3 ,r l tofnoini Ki,rar,ro rr s i t  6, i .nnrp 4, npe-
loxpaHqiour{i i  or nona.laHHr? xpy_nHslx 3acopflrorr(rr. \  eo.,{y sx,Trc. ieHrrr ' i .  [a.,ree,qepe3 3J'IeKTporvaruHrnstf i  KJIanaH 5 n crpyl iHoe pe. 're 6 eoi\ i  nocrynaer B BaHrry r{or ryAa B f ioru i t {nnnx 7.  f lp r i  npexPaui ,eHt i l i  reqeHrr r  pere 3a}{brKaer  Korr raKrbr  norKpblBaer  3 , I IeKTpoMarHurst r i t  K, lanaFr  9  na rp l ,6onposoj ie  10,  npe,xycr rorperrHoNr
;l '1f i  pe3epBIIOI"{ r lo/ laqt{ Bo,qbr, no,lAer cHf}{a,1 o tsbrxole n3 crpor{ ocrrosrrof i  nolar{trl l  BKJI ioqaer  pe '1e Bpel teHl r .  Ec, r l t  Bo j la  I t3  pe3epBi ioro  rpvdonpoBora r {e  nocrvnaer .crp l ruuoe Be" ' re  6^ocraerc f l  3aNtKf iYTbt l t  t {  peJe Bpe\ renrr  no } rcreqeHrr r r  } ,c rar roBJer{ -t to fo  cpoKa (2-3 c)  sarmrxaer  Korr r t iKrbr  cron_rcrpo i ic . ru  I )er . ) . " , r f l . iopa r r  rVp6rr r raaoapl I } iuo oc l 'z l r r i ]B . , tHBaercs. .  Ec; iu  eona H3 pe3r .psHoTo rp 'y6orrporro la  nocr .vr raer
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B crpv i i t toe pere B,  i toc , reJI - {ee orK.T ior {aer  a i lar r  i r i i r roe peJe Bper , 'e i rur  r i  r1 '1 t6r r r ra
f i p O . t o ' l i K : t c t '  i l a f . , t i ' i : t ' l i '  i i a  p t 3 c p l l i l r j : , 1  I i l i t a i i i i i t  I i . j  e l i C T C u b t  i ; O . l t . r C i l t r l r K L : t i i r : i ' [ ' 3 C .
C i ' t t ( r ' { , T i l \  i { - ) T  l t  l } r i  1  1 , a  , - ' . \ C t , r t , i  n t { T u r i r i n .  F l  : i C i i o T C l l ) t , i . \  C . \ e t , l A K  u n T : I I r i c  i t O - l U i t i i t -
H i r H a  s o ; I , . t i i  f r p o i i . J B o ^ l i l T C t {  i r 3  5 a i . t r ,  B  K O t ' o p r , r ; i  c c t 1 , , . t { a K a q i { t l . t  i u r r  t i i i c ( ) c a \ n { .

K o . l e c o  r V p 6 i t i i a l  ,  I I ,  K i t i i  I I o i i : l J [ ] , . ' t  l i  t i i f t L l t l : t ; i l ,  f t p a i i t ' ; i r t ' - t e i i ! i  i t e  3 a i l t t L r l T . o . f  r t t { . 1  ,
- 1 i ' i j c T i ; t  r r t r i l ; i x  i L t  l ) o T o D  r C I r C [ ) i i t ' o p a .

Pz i . ' 1 t l l t . ' i l , [ { t , t i - '  e  I I . - i t , t ,  - i e i i c ' t  r r \  I t ) i t i i t e  i i a i  i l o . { i g i t a i  i i lK  ' i \  p i t r { i i i , i  ,  : Ja \ te l ) , , i , - i  l i  6o , i re
qe \ t  I { i l  , 3 ( )  i l a r r l , : i . ' t  t , l / t -oceBr , '  . ' :  , i  , , on , , { - ) c )T  I to ,To iu te  r r r r , { - \  r i , 1 r ( l r rHa- \  i i p r t  i r c r rb t i [ 1  q r i r . \ ,
r l l l oBo- i l lB I I J l l . \ e  f l  ; - \ 13  i l a  l e i i c rn ,v ro t r l i t . r  f  3C ,  nocpe- ICTBo\ t  c r ra6xer rs r , r - t  re r i - Jo -
\ l e r p a \ i ! i  r a p l t p o B a F l i i b i . \  6 o " r r o g ,  h o t ' o p b r e  \ c r a H a R J l B a " t q  B r r e c r o  L i J T a r t r b t x  D a c -
nop l ib t - \  6o ; roe  i l o t i  ocao6o ; { . l e r i r {o r r  Kper t .TeHr i l i  h .opu \ . ' ca .  i . . l cn i , r raHr r r ,  ncn  a r r " - .1 , , ,
q r o  n a t i 6 o , t s u l e e  8 " l l l f l t { t t e  i i a  3 r i a q e r n r e  p a j l i r a . t i , s o i i  c r t ; t u  o K a 3 b t B a r c T  H e p a B u o -
r rep r r i , r i i  no fEo j l  no roKa  x  pa5oue . , , r v  KC. rcc \ ,  a  raK ,+ (e  r i e - l oc ra rc lqF io  roqHaf f  ba . - ra r , -
c l r p o B K a  i l o c " i e - l i i e r o ,  6 o i i  l {  I I C K i l  i t F l " ' i e i u i r i  n z r . r a .  B e x l o p  p a l i r a " t b r i o i i  c l i . r s i  o 6 u i q s o
Bpau{aercq  c  co6c reeHHo l i  qac ro tn l i ,  a  } ' . l e , rb r rb re  IaB . teH i r f l  Bo  BK. la .1b ruax  no l i -
u l i nHL{ I \oB  COCTats , t f l t o r  (1 ,  i -0 ,2  r \ l f i a .  1 )

6)

a)

2 J 4 5

P r i c  V I l l l .

$ vl l I .2. Pac4em nodutunHurca Ha aodnxoit c.+ro3Ke

-- - .Jan"osoft 
pacver nox,tut{nt*Ka, i i3 Koroporo onpe-re,Tflercf l  pac^\of ox.ra;{ i- Iaft1-

[Ie] i  Bo,lbl '  BeJ,yr B npefno"loltet{ l l i l ,  qro oHa no,THocrbFo nor.tou{aer Bce Bbt-feJIIB-
ueecf l  Tef l ' io ,  r .  e .  6es Vqera norepb Ha ren. ro f lepefar i ,v  H pacceuBaH] ie-  B : ro iv r
C,' l  ) ' t {a e

A : rrP,u,,4 l 90 : pgCQ,.,,,,\1,

B pe3,v , lbrare 3Tn- \  r rccJe loeaHr i i i  L .
E  K  

' l  
. t ^  t t o u v ^  t  I  I  1 1 q  ^ - ^ ^ - ^  1 ^ r , , , a  

u ' T /  - - - - : - = - - = T 5 1 r e. ^ ^ . + r  . . ,  1  A " r r i  v r r y l A \ - v r L r l f l / r  ,  
i  i 7 t , r '  I  I  I

palna"-rsuoi i  ur . rs i  (e H) i lDeJ, , to lKeFra Qop- ; , , r . -  _ ;  -1,  ,  
- - -  - ;  

_]

repenatr  re}{rreparyp.
Hs (V I I i . l )  rpe6yer ru i r  pacxo l  paBeH

Qnau, : Y'P ,ul(4l90PgC A /).

r le  P ,  -  pa. Iua, tbHar{  cr r .Ta,  . le t ic rByroqaq Ha no- lur rnHt iK,  LL -  : rdnn,60 '_  orc-
p)" ) * ( r {a f l  cKopocrb Ba, la .  \ r , ' c ;  c  _-  y te . rsuan renJoerrKocrb,  xxa, r r , (x r  .  oc) ;  p  _
xo: (Qrrqr rer { r  rpeHr i f l  cKo. rbxerur r { ,  onpef ,e . . rse. r rsr i i  no npacf l rx } ,  Ha p i rc .  VI I I .3 ,  a ;
Qn.u, -- pacxoA Bofbt qepe3 no4,urr,r, i ,x, \ t3r 'c; A/ :  

15' 
-- o6o,u"o sa,{,aeaelrufr

(vr i l .2)
KoaQQtruireur TpeF{t{ f l  pe3HHoBbIX BKxaAb{tr re i? l tarro saBr{cr . i r  or  raBreHr-{ f l ,

l l  B  nper le . l ax  r {3 lueHe i lH f  l - l oc r€A t t€ ro  o t  0 ,1 lo  I  l l f l a  e ro . \ tox (Ho  npHr l {N{a rb  no
rpa r l t l xy  Ha  pHc .  V I I I . 3 ,  a  ron rKo  B  3aBncn \ {oc r r i  o r  cKopocrn  u .  npou . r1 .n *o ,a
Ha  ' ra6oparopHt tx  , vc raHoBKax  [2  ]  ] ( cnb r raHr {q  noKa3a . r i r {  r . (eHbr r l r i e  3HaqeHl r {  ! r ,t l o  o F i l l  r p e 6 y r c r  n p o B e p K t { .  I - l a  p u c .  V I I I . 3 , 6  n p n a e l e i { a  c o c r a B , , r e r i F { a r {  n o  c r a -
T l i c r t i qecK lh {  j l a } l r l L ' I u  , l t l a fpa r t \ ra ,  no  Koropo i i  e  coo rBerc ru t { l t  c  06 r , r . r i {o  np r . tH f lTb tN{H
HOp\ (a l i l r  t \ t ox r ro  op r re r r rHpoBor rHo  onpe j (e , t r i rb  pac . \o . : l  Bo ; lb r  qepe3  r rOALUr_rnLr r . tK .

Pa ; l l t a r tHaa  c r t , , ' i a  B  Bepr r i xo " , , , , s r i  r1 'p6 l rHax  Bo3r { r fKaer  no r : i e i i c rg r {e \ r  He-
ypaBI IoBe I I Ie t l f l b lX  r \ t aCcOBf , tX  l f  r t l t r paBI I i {qecKI tX  C t i . l , 4e i i c rav r rq r r . r  Ha  pa6ouee

2 r 2

]r\"ra 
P,: 780.\ 1nDr,1, ,t ,,.r, ,r '-tt*; l  t ' i  +-41

i \  )  , /  I  i  I
r - l , e  / 1  -  qac ro ra  Bpaue r { i r q .  od  r r t r t r .  D ,  -  . r . {

' t'-'--
J.d-//---,  ,  I, / l  l l -

_ { i l d } r c r p  p . r u u q e r u  h u " i e c a ,  } l  ;  l v  -  \ t o u l _  L \  |  t , .  i  i  I  I_ { f r . l . \ r c r p  p d u u e c r u  h u " i e u a ,  } l  ;  l v  _  \ t o u l _  L \  |  l .  i  i  I  I
Hocrb rvp6rtHsr, xBr. , .6J---+\ o'1tTqon ,-fr tcQ,n'pl

J , . rn  r raxo/ r ( - t ,eHrr f l  pa l r ra . tsHoi i  ur . rs r  l rc -  I  \
no.tb3\"ercf l  TaK;{e Qoprrr"- ra,  \ .qr i rbrBarculan 4i t ; - - - - |  \  -<---1-

H e ) ' p a B H o B e r I e H H V l o  n { f p a B . T n r r e c K ' r o  c r i . r \ .  I  I  ;  
= l $ -  

Ii i
K o r o p a r r  v c . t o B H o  c q t r r a e r c f l  p a B r r o i i  1 9 0  o r  , f  , , 0  t j  : , 1  t , :  J , c  r  u , : / c
e e e i i  r t { l p a e . r l t q e c K o l i  p a : r r a . r r , r r o i i  c r i . r b r  .  p i r c  V I i i . 3 .  K  o n D e - r . - . r e s * , o  x a p a K r e o r r c r r r K
- l , e t { c T t s \ ' t o u { t i t  i l o  o K p \  / \ i l o c T i t  i { i . i f i p a B . l f l l o -  n o - u l r r { n H i { K o R  r : 3  B c l : l q i i o i {  c \ r a ? K C .  a  _  l a ,
t U e r o  a i l  n a p a T a ,  O T K )  - i a  i \ i i ! ' i { \ l o c l b  K o r r f 6 1 1 s 1 1 . u r a  r p e H r r f l  o i  o x p \ ' ; d -

P, == 11,1i l,,gtD,,b,,l-i.,,. r iL)L)I),rb,F1...,.'., 
' "" ;l::.::;;;,1 ;;'Jr1.111,,';;t Jil;f;-tt'

( \ i n t  + )

f ] e  D , '  t t  b0  -  CoorBeTcrBeFI r lo  - l l l a \ teTp  t l  Bb lCora  r l a i i paB , l t i r c t r1e rO an11apaTa ,  \ r ;
H  r - " -  - -  c ra r t r r i ec r , l i i i  Ha i l op ,  \ r .

C r r " r 1 "  P , . r l o x u o  o n p e t e . i i r r u  n o  c p o p r r v r a . \ r  ( \ ' l l l . 3 )  l r  ( V I I I . - l )  r i  n D i { H q r b  6 o " r s -
uee  t l 3  f t o " l \ ' qeF{F Ib i x  sua ' {e t t t t i i .  j l , r s  onpe^ le - teHr {q  Bb ico rb r  BK, la t rb , rua  3aAax l r
! ' , l eJb r loe  . l aB , te r { i i e  B  Ipe - ]e " ta  X  p , t  :  (0 ,1  -  0 ,2 )  . \ l f l a  ,

l lnn. ,  -  P,  (pr"d,) . ( v t i l ; )

Ec" i t t  r l o " l \ ' qe i tF Ia f i  ̂f , t u l ra  BKJaJbr r i ra  c . i r {L r rKo} r  \ ra . ra ,  q ro  o6 r tquo  r r \ ree r  \ {ec ro
r lp l {  To f lKOCTeHi {b t . \  Ba . lax ,  ee  YBe . ' i l t q r {Baro r ,  op r ie r r r t {poBor {Ho  cq r i ra f l ,  r {To  BF , rco ra
BK" ra rbnua  i re  ^ lo . t ;+ iHa  6s r rs  l reHb [ re  0 ,35d , , .

3a :op  onpe fe " lne rcq  noca . l xo l i  . \ . /X ,0 .  ! 'Be . r r {qeuue  3a30pa  B  pe3HHoBoM noA-
IU I ' l nH I {Ke ,  f i sBHb l } f  o6pason  nponc . \o j l r r r  BC"Te fc rBue  r r3 r roca  B3J&.  fTpuver r  6s i -
c rpee  l i 3Ha  i l l I rBa to rcq  Ba , Ib r  c  t \ re r r  uu re i?  o rp l ' x r ro i i  cKopocrb ro  Bpau1eH r { r r ,  Ko r ra
xoe(xpur l r re r r r  rpeH l i f l  Bb r rue .

Ko :c f ( ; r i t t t i eu r  I I 3Hoca  t2 )  \ ro . .K r ro  np r r r r f lTb  KaK HeKoropyx l  no ryqeHF{y ro  r r3
onb l rHb lx  Aa t l r l b l x  B -e " ' IHq I lHy ,  np r iBe le r f t r ] ' r o  K  yc . ' t oBLro  np r f t r  q roNry  N ie l .Kpe \ ro t r r r ro ] { y
nepr io , l y  f l  :  2 l  .  103  r r  . t aB . te r l r i o  0 ,1  r \ l f Ja ,  ro r ra

tz *  : -  ?  i  .  103a  ( l f  , r ) , (v r r r  6 )
r - Ie  d  - -  n3 t {oc ,  \ tN t ,  3a  Bpe i \ l f l  t ,  H ,  1 t , ,  -  , v le , tbHoe  . l tB . te  l t t e  B  no i . l ru i t r ru rxe ,  i l a .

O 6 p a 6 o i ' x a ; ( a r n r b r x  n o K a 3 a . t a ,  r { r . o  n p n  c \ r . } : r ( r q i r o i i  i ; o j l r . ,  c o ; l e p x a u l c i i  r B e p l b t c
B3Beu teu r { i , r c  t t anocb , t  B  Ko . tnqec rBC . i  0 , , , ,  .  0 ,01  o , l  

,  t ro  Bec \ ,  } / c , . t oB t t s t i i  xo : ( xp r r -

(v i l  r .  i )

2 t 3



j i u p a 3 l [ f  b  r r e p e 3  0 K i ]  \ ' i K H  \ . K l  ( t K o 0 o C T r ;
l l l . ; 1 )  r l l r t i  1 l  i l  t , l  a :

c l  i J '  -  i " ) . , . - .  ( J 1 . 1 | ' r )

\ ro /h l i o  o r i l l c - r r ' . 1  i r l ' r )  r i 3 r r0c  ( r :  r r r r )  B  3a laHI ib r_ ' i  \ . , c . roB i i r i _ \

q  :  o . i ) i P v : ,  ( 2  I '  I  0 3 r r ) .

i  i o  no " t vqeF i t i o ) , r \ '  3 l t aqeH i in  r r3 l i oca  ) tox iuo  c \ . - l r iT .b  {_ r6  3Kouo : , { i . r r {F ioc ru  3 t i cn . t \ . a ra_i l i l l r  D e 3 ! t r i o B o f o  r i o - 1  i I ] t i f i ; i  i i \ . i
f " l a  ro rc t ,  r t 106 i r r  odc ,c i i c r j i I l . b  r .pe6 i .e . \ t b i ; i  pac . \o ]  qeDe3  i i o . j LUr r r r I I r rK ,  i reO6Xo_- r 'H i l o  npor r3Becr r r  f r r f paB. r i r r {ecKr r i i  pacqer  I l o ] rBor f l u {e fo  Bory  rp .v60npoBor ; ,

l " l f l  qe fo  l . i cno" ]b3 , \ . c rc f l  \ l e rc ; i i {Ka ,  aHa" lo f  i i qHa} i  i l 3 " ro ;xenso i i  n  s  \ i  { . J .

^ , , , j . : : :o: : : ] . : . . : - r ' , ' .  : ro_^l r i i r r r i i i i rKoB 
c BofnHoi i  . . r ,0.^or ' " ; ; ; ; ; . ;  , ] ' . r ' r ,oro, i i  Ko36-' ! r r q r i v l l  r  I  P L n f  i n  '  ' \ 1 d ' r d x  \  - i e ,  l b i { a t i  \ t a c c a ,  o r c v r c r B r t e  : e c p f i u l t r l . l b l . \  \ { a r e D i t a , l ( 1 t s ,S b l e o K a f i  i { a f e ; { L i o c r b  f l p i l  i i a ' l l l q i i l {  K o H T D o . l n  r o - l a q t i  i {  p e 3 e p B a  q ! t c r o l  B o l b i ,oTC! -TCTBUe neo5_ to_ l l n tocT I I  Te t I . t oBc t -o  KoHTpO" l2  I i  \ t a -1as  ( .To r r \ i n (_ . . ] -E_  fTn , r  - . , , , , . - ^

: ; : 1 j ' o l .  
3a " ra r i  So" ruuero  - r r i a i i e rpa  3 r i r  i , oe , i , , , r  i L ie . ru ,  , , n , , " ; : 1 ; * ; r . ; ' ' , ; , ,  ; ' , . ' , " ' o :

; ; : l ] ; . ' , : . " , i " ; : '  " l : ' : : :  
' : : ; ' :1 i l : j l l ' ,1 'o:^1:" ' 'o 'orc ' i  I i rHoc rotsep.\ : jocrrr  3a.ra rr  Henpr l -

L  l t c l  _ \ l  \  l  a l t l t L  u U . { C ,

$ vl l l -3. [ !odutunHuKu ?udpomyp6uH c -rtec.,t trHou c.was^ou
B  r i o - l u t r n H l r H a . \  B e D T n K i t . t b r { b r . \  r l i : p o r , , . p d r n r  c  \ { a c . l f l H o i i  c . r r a : x o i i  i r c n o " r s -j \ , i o r  K a K ; { { l i - t i r o e ,  r e K  i i  f \ c r c e  r i a c . t o  r c o . r l i , i o . i )  f l o : r i r i r r r F r i r \ r r  a r * * a  i t a 3 . r ; r q a k l ri ] ( r  D t l i ' - \  - l c )  i i i ' \  f i i l l l 3 i i j l F , ( l i l  i l ( l  K o i i c T p Y K i i t { i i  g K . t a - i b i r : i c i i  -  e  q t i . t t r t { - l J ) l q e c K l J l ' i

l j . l i r  a e r ) , { e H T i l b n , r i t ;  n o  \ a p a K T e D } -  u l I D K \ , . t f l i t l i i l  c ] r a 3 K r {  _ - _  c  T a K  r r : l 3 b i B a e ) . r o ! {  c a } t o _c l l a3Ko l i '  ocVuecrs " r t {e r to i i  5 ' - l a ro :ap .q  Bpa iu ,eH i th f  t sa . ra .  r { . r r r  np r rHr '1 l i re . - i oHor i
c ' \ la3Koi l  '  r Ip t {  xoropoi i  q l lp K \  ' tsq! i f l  \ rac.ra r toor{3Bo:I r r rcf l  c  no\{o11-(bn,  r {acocoB:no r l lnv ct lcre ' \ l1 ' l  O-\ '1a;+i - leHl l f  \ {ac, la -  c  ecrecrBeHHbi- \ r  ox. tar* i leHI ie\r  tsc.- ie j lcTBHeTen ' l onepe ' l aq t i  I I  pacce l iBaH l iq  ren , la  B  cHCTe. \ re  u r ipK \ , ,1 f l i (H I r  t { . 1  I {  CO c i l eu i raJb r {b r \ r } to . \ . t a . fHTe" t f l \ I l r ,  BcTpoeHI rb r . \ r i i  t s  cHcTe IV  U ] tpK \ . .1 f l uH t i .

I - lo lunnnrtx l i  Ha r1 'croi i  c l ra3Ke c 5a66rmoBbi l ru i  BKJa-Tbr ixalr [ {  B Hacrof fu{eeBpe' \ { f f  He t lpH] leHqror,  TaK KaK B rr t I . \  c ] {a3Ka Bbi)*(r iMaercf l  B BOfy [ {  3afpf l3HqerpeK) '  I29 i '  l loJrur tnr t l {Kt l  c  xt i lxol i  r rac,rqHoi i  crrasxol i  r r  KoJL,r{eBbi}{H 6ao6rrro-Bbr- \ r l r  tsK. : ra-rbrural r ! {  BbrnoJi{ f l fo ' f  c  aBTO\{arnqecxor i  ur ipK}. . : lqqHoHHoi i  crra:xoi , r ,Koropat{  oc} 'qecrBJr{ercr{  r rocpelcreo. \ {  Bpar{arcru,ei , icc r rac,rqHor? BaHHbr u rp l ,6orci - l r i r o  [27  ] ,  np l i  I l eno la r t x r i o i l  s r r x r re l i  uunn ,e  _ -  no . ro " r rHo  ge r i c rBy [ou - l r r \ * {  r l r rp -K-v "1 f l t l t { o r iHb l } t t {  r l acoca . \ l l i  c  3 " leKTpr iqecK.H} r  l i . r l r  Qpuxqr ro r {Hbr . \ {  np r rBo j l o } { .  oCHOS-Ht ' I ' v l I  l { e j l oc ra rxa } r l {  3T I IX  xo l t c rpVxq l t l i  qe , rqe i i q  Ha . r ! i q r re  r rac ; rqHo ! ' r  Ba r iHbr>a  raK ; ' i ( e  ) ' n " lOTHer I I { t l ,  . \ apaKrepHoro  r "1q  BCe.x  vacJqr rb rx  no^ IU I i l r ] r { r iKoB H  pac i l o -' l a faevoro  noA H l iM I i ;  F Ia ' lHq l l e  yn , loTHeHI I f i  3acTaBr f l eT  o rHocurb  noA111 t { r rHHK AaJb [Jeo'  pa6ovefo Koreca,  r {To yBej l r tq i iBaer KoHco"r lbHocrb pacrroi rox{etHf i  r roc,qerrHero-B  conpe l reHHb ix  r r {dpor . vpb r rHax  raKHe noAru r rnHtKr {  npH} reF iq ro r  pe ,qKo .
Ha  puc '  V I  I  I . a  

' npe lc raB , le 'a  
l {oHcrpyKr { r { f f  no r ruHnHrKa  c  pen ,vnHpye} rb r } r r

caMoycraHaBJHBarcu{} I . \ { l ic f i  BK.: raAbrulaNrH, rup{poKo np}r}reHf ieuaq e au,aporyb6lrHaxr i  t -H rponeHeparopax .  Ba . , r  1  raxo ro  noAur {nHt i xa  (c i r .  p r i c .  V I  1 .2 ,  d )  Bbrno" ; rHr }o rc  Bopor l l l {Ko l \ { ,  HanpaB" . Iqe \ lb l \ r  no fpyxeHr ib tx {H  B  r {ac ; Io  ce r \ reF{Tar l l t  l g ,  on i l pa rc -iu l l ' \ { l {cs t ta 6o"trst  . /J .  } lac" ' t t i r - tat i  ear iHa 2 cuvsy np}{Kpen.Teua 6o"rraur i  K Kopn}.cynor ' ru l rn r i i lKa  11 .  
^ I l , a l  Kopnycor r  yc rdHoB;T€Ha Bar rHa  r7 .  i - i p r r  o f  uuan , , ,  I  Ba r ra) (ac '1o  l l 3  Ba t tns t  ?  noc ro t {Hr {o  o rKar { } tBaerc f i  pa -x r iaJb r {o  pacno io )KeHr rb rN{ I I  B  t r } r x -He i i  qac ru  BopornnKa  o rBepr . r r {R \ r r r  , ?  l r  noc ry . r , ' oJ  o  ao rop  \ {ex , r } .Bopor r r r . {KOl \ , r  r {  ce r_' \ f e l l ra \ f l l '  t l o  xo ropo l r y 'qac rb  e ro  no^x t iH } rae rc f l  BBep . \  r r  cJ r r {Eaercq  I I3  Aa t f t t L , t  l 7

2 1 4

l r c  rp ' , 6e  6  B  o \ { t r tBae : t ' " ' i o  s t ) : l o t l i  i i a \ teD} ' ,  i l p i { \ t b tK r - r . (o l l i \ ' o  K  noRep- \ f i oc r r i  i r p t , t u i x r r  1 )
T r 1 t 6 l r r r i , r .  o r c r u - i a  B o - i a  i l o  i p r ' 6 e  - l  r r o : u p a i l i a e r c f ;  o \ . ' r a i K J e r r r o i i  a  s a n r i t ' 1 .

l . t -0 , r i r c i I I , , j i l " - r  i ! - i - 1 ) i 1 )  \ r : i r - . 1 : i  i { e  } ro ; i i c r  i lD t -3 l> i i i i t r : ,  i i l o \ r i i i i  i r i i i r i i r r i ,  r t  I i l l t i  pa f i c , r . '
o i r \ a K a e r c r i . l a )  ) ' p ( ) r ; r i . r  r } l ' r J e p c r ' ; r i r  u  i l o D o . f i { l i x e .  T a x ; i u  o 6 p a : o \ r ,  r r p i r  p a 5 o r e ' , , l t r t -
BeF ib  l rac , - i a  B  Ba i r r i e  o i l pe : leJ f i c rcn  vDoBHeI {  o rBepcr r i i  15 ,  r tpocBepJeFr r { i { x  B  Kop-
r rvce  i i  coo5u ,a ioL ' l r r xu {  qepe3  r i a \ rep ' l  l 0  cc  c " r i i sHo l ' i  r p lSo l i .  Ba l r r ra  1 / :axp r i ra
xp l r i uxo l i  21 ,  sa tnoJuern ro i i  u3  n "TeKCI I r . racca .  [ ] a  He i i  ! ' c raHoB; te r {o  } ' nJo rHer rne  ?2
i i 3 : , rac , roc ro i i xo l r  pe3r {Hbr ,  npen f fTCrB} ' ro i {ee  Bb l reKaHi l Io  } l acJa  no  noBepxHocT i i

2C

. i 6

Prrc .  V I I  I .1 .  Hanpae. rn rou t r r t i  no . lu r r rn i r i r r  c  ca l loy 'c raHaB.T i rBa io -
ulll v i lc fl p er y-] ri p -v eM Li.\l ll ts Lla lb{ LUa \{ H

Ba.ra.  Vn"rorues l ie  5  raxofo. i * 'e  r r { r ra  r { . \ {eerc f  no^f  cer \ reHTa\n i  F Ia  S. raHue r t r tx r ie t i
BaHirb t .  l lo r l rqr r ieas 6o" ' r r r ,1  13,  aaKa,reHr ibre foJoBK] i  Koropbt . \  ynr {parorcq ts  3a-
Ka.-IeHHbre cra, l  bHbie l t , : Iacrt iFlKtr 16, yctaHoBier{Hbie B cef}{eHTax, Mox(Ho orpe[y-
rHpoBarb 3a3op B roA[ IHnHHKe,  Koropur i r  npHHrr r rarcr  paBHbr ] r  cpeAHeMy 3a30p.y
f loca,rKr{ AlX. , [ ;rq 3Tofo no,:Ib3]Inrcq N{epHbI\rH n,lacrHHKa}{n, 3aJo}heHHbr\{r{
N{ei*(, ly cef.\{eHro}{ I-{ B3;1o}r. B Kopn}Ice 6o,rru QuxcnpyroTcfl  KorrTprai ixarf ir  12,
a  Kopnyc norut inHHKa Kpenl t rcq K r (pbruKe' r ,vp6rruu LunHJbKalut  7  t t  ra f txar r r r  8 .
f lo, l  noAurHnHuKov pacnoraraiorcf l  pa6ouee H per{oHTHoe ynJ'rorneHHfl (cu.
pHc.  VI I i . l ) .  Cerr teHru 3aJI I IBarcr  6a66Hrorr  EB3,  c . ro i t  20 xoropofo HaHocf l r  i {a
pnQ. ieHyro,  i lDe: I tsapt l re ibHo oNrerr reHrryrc  r roBep- \Hocrb.  BaHnu Bbt r Io .qHqlor  pa36-
er {nL, r \n i  I I  npI ICoe- lL IHrr ror  6o; r 'a r l t  t t  ur r i tSrar t t t ,  \ ' c raHoB, : teHHbt} {u  oo Q,rar r r lax .
6o-r ls t  cer l reHToB cHapyx{r t  3aKpr , rBarcT '  Ko i* ( \ ' . \o } {  I  l .

Ten,Tosot : t  KoHrpo. I ib  oc) 'u lec lR, ' r rercr  nocpe; ic r i lcu  rep\ {oconporr rB" ler tH i i  19.
) 'c ra i roR.Teunbr . \  B cer \ {e t r rax.  l '1x  r roKa3ar{ i r f l  BbrBe.TeHr, r  r ia  u i } {T ynpar- r i reFrr { r r .
i - l onvc r l n ru t i i  uaKCI I \ { y } {  Te \ { r r c [ ) a ' tVp r , r  o6s r , r uo  paBCr r  65 '  C ;  np  r {  noBbn i reunu

:  t i )

! - i i l eH ' f  i i . l l tCCa \ iOd1, l1C)- i c i  
; I : r  i i j  p ( ) p  \ r \ ' . ' i ! , r  i \

Ka I( rl" ' .: 0, i]2

(vr r r. r)

22

gpoSeto  nccno l-------

\ t - - - _

--:- izt'
-4

. / \ t /'=<,-n'
"-r it--fr-;r ,l-'

l t ' l , l--1-Fi
l l . ' i ' l
I L-r :i-T 

il
- rf'=TT ij

i ]  !



T e \ r n e p a r \  p b i  B b u i r e  0 0 ' C  n o l a e . f c , r  c t { r . F { a . 1 ,  i i  n f r i J  . r e \ l r r e p a T \  p e  g b i u r e  6 i  C  r l  p -5 ' , i i r n  qc i rL '3  i )e . i i '  B I ) { ' ) , r t i i i l  : i i i To r , r . l ' i l t ( r t e  ( l i  ( )e  r rH : iB . r l iB r i r ,TC, - i .
, l o c r i l l i l l ( l ' f  i - r i i \ i i i  \ t i t c " i i i  i i i , i - \  i i o - i i r r i i i r i { i i r i ( ) R  L '  p e i i ' r r t p \ . c i , { i ; i i , r r r  r r . , , - i r - l r , r  i j r a r \ ' in i t " l t I  F - )T ' f l  I i ' \  

-  
\ l aJ i , l  t i  t <o : t i i b l i t i i i e i t r  r [ ) c i r i { r ' { ,  Ta r i  i i nK  ca } rovc ra r i c tg . - i i rBa1{ ) l i i r ec r i

BK" la - lb l t t l t t  pa i - r i l l a to ' i  u  \  c . toL l i i t { x ,  6 - r r r :n r i . r  K  d . , r -1 r - :oc r r ro \ r ;  
- r f au , , r ;  

Ko \ t , . , aKT*i l o c r b  K o l i c ' f l ) \ ' K t l l { l i '  t { r o  t i o 3 i l o ' ' r t l e l ' r i p t t S ; i t t 3 t i r b  n o j l r , u r r l t i r r r H  L  p a 6 o u e r , t - - ; , ; ; ; y
i t  o6 " le iqaer  l ( ) c ' l ' r / l t  I i  Vn . lo r f reu inc , ;  r t a , r s t i i  l r g t i oc  r i oBep . r i roc re i i  TpeF{u f l ,  TaK KaKce f  - \ {eHTb l '  32 "T I1 f  i r l e  5a56 t i ' r o r r  t i 83 ,  i t e  t i 3HarJ t r i l an r  Ba .T  r i  \ ra " ro  r3 r iauJ l rBaro rc r l
c a \ u t ,  n p r r \ r e f l { \ r o c r F ,  e  , r i o 6 s r t  \  c . T o B r i q . \ .  K  n e - l o c r l t r r i a \ t  3 T r { x  f i o l r u t r r r } r r r K o B
c '1e - l ] ' e r  o rF icc l r l  i { t t l t i \ o - - l i i \ r L r t r l ,  s t r i t t i i . t i i e i i i i t  i i o l l oT i i i { r i | l  ,  \  i . r o /h i J r i rouer -o  KoH-c r p \ " h :  l U l i { )  B a ' l : l ;  i l c i i o , l b 3 o B a r n e  i e l p r I u r { T r i o l o  r j a 6 r j i r i a ,  o r j u t e e  \ ; c , r o x H e r { r i e  K o H _c r p V K t l l i l l ,  n e o c r . t o - ] I t r r o c l b  r e n . t o B o f o  K o H T p o , t f  I I  H a " t r { r { t { g  \ t a c " t f i H o r o  x o g s l i c r e aB \ '3"ra.x r l ,p6ur i r , r ,  r j le  5o.ree ecrecrsL.r{ r ro i i  cpe-:o i i  , ie , rqercq BO-Ia:  r reHbLi jaf l  - ierrnQlr-or r#: ' j^" . j , : : : : : : : : : :^  

.11: l1 l?,1. i i ,  5o.ruruan Konco.rbHocrb paooqero Ko.reca.
.  ' | o ! . r n 1 1 u r  ' I . r  r i L r - - l l i l r l l i f i l l h a  I l p l l o " l l l ) + ( e H F I O  B e _ l e T C f  B  n o t , l I o . l o ) * i € _

H I i i l '  t i r o  f l c t l  r e I I ' l o r a ,  I i o r o p a f l  o n p e ' - l e ' l f e r c f i  f t o  ( \ ' l l l  l ; r r  ( \ - l i l . Z ) ,  r r o r . l o q a e r c r r
l l  o r B o l t l r c f l  \ l a c . l o \ J .  P a ^ l i i a . l t s \ ' r c  c t l . t v  o n p e - i e " t f l r c r  n o  f V I i l . 3 )  q . t r r  { \ / l l t  l )  I - l p -

1,""T. : i , ] : l ' t : : ,?: l : i ' - t l , . . \ ,  _0 
, : ig; t . ,  npni i r i - \ ra ior_paB_rrbirr  i {J-  l5 '  pac.ro-,  otrur.run,

l q r r ' |  ! v - { D r  v r r i r c - { c " l x i u r  i i u  { v i l i ' i J  i r  { v l l L . / . ) ' .  O o J e e  r o q H o  p a c q e r  I p o I | 3 u o r . l i r c f l
c  v q e r o . \ , r  o c o 6 e u u o c r e i i  r e n . t o f l e p c _ l a q i i  I 5 :  l .

$ vl l t .4. I lodurunHuKu zopu3oHtrrettbHbtx zudpomyp6uu
B  r o p l l 3 0 H T a ' l b H b l \  r l r l p o r l p S i t u a . r  r r D i i \ r e H f l r o r c f l  o n o p H b r e  n c l u l n i r r r K r r  i r g ,+E '  6 - l  I '  n  xo ropb i  . \  I r c r to .T t  3 \ ' € 'TCt {  r rac . r f  i r a ,q  c \ ra3Ka  c  o r { " ra ; { . , - re * r {e l r  r i  r rp r rF i \ . r r -i e ' ; s t i o i i  I I l l p K \  ' l n u r l e i i  c  x o . i s . t e B t i \ [ i i  3 a . r r r r s i ) . r ' i  ( r a 5 ( i r r r o r r  

[ - ) a 3 b e \ r H b i ] , r r i  8 K . r r , r : r i -I I I ' i l t l l  ! l ' i l i  c  c a \ l o V c . f a r l a B . l ; i 8 a l . ' l u - l t i t , r i i c r i  c e i  \ i a f  i r L . i l i t .  I { a i - p r : r . , a  t { a  r i o - l i i j r i g f l t K

: : i j : . . : - f , . 1 : , - r : , . T : r l i a . l l t r e " r u u c i i  B c . i ; { q r { r i b i  i t  r 1 1 1 1 ' 1 g - 1 . . . t r r c r c a  o r i i , i q i i s r r i r i  } r e r o - t a \ l i r
L  r r  i r l h i l '  - \ 3 p 3 K T e p i l b l . \ t  n o K a 3 a r e . t e \ r  f i a r p \ . ; . h e H i i n  i {  3 a r p a q i i g a e r r o i i  H a  r p e H t r e
ts  r l o - l i ' t l l { f l t l l lKe  3F lep rH l l ,  a  c ' l e - l oBare . lbHo .  l f  i t r ' r t . l oBb t - l e . reHr { f i  f fB , t r {e rc r i  npo r i3Be-
- l e H l { e  p l t .  f ; I e  p : P , , , , ;  F r , , , : P , , , , ( / . " . , r / , )  - } . I e . t b H o e  . l a B . l e H t { e ,  . U n ; . .  l L ; J\  6 -  8  r r  c  -  c K r ) \ ' , . , . r . . ,  

" " - ^ . ^ , - - .  
. . . ] ' '  i  - -  : ^ ' - . - . . . . ' - .  . . . - l : *  " " "

:jr::-;,j,j:"t .),i?:f;i '; 
:*:i,T:?,ll;i? ;l::,""#liH',i""J jH:.?H?rI;,Jli:

! L / L r d t r ' " r h c r  - - . i  i l l l  l a  l l  B  ( J o . l b t t l o l i  \ t e p e  3 a B t { U { - f  o r  y ' c " r o e r i i i  p a 5 o r r r  I I  K o i { c r p \ , K -
u t i i l  r l o - I u l l l n H l l K a ,  a  n o K a 3 a r e . - i b  H a f p \ ' ; + ( e H t i f l  n p r { H t r } r a e r c r i  p u  l : 2 0 - : 3 0 , \ l f I a . ' . r i , , c -

F Ia  t t6o " rs iuee  . ' p  I I ] {eHeHt te  B  rop  t i 3oHTaJb f rb rx  r yDdr iHax  HaL , , . {H  no ]LUr rn r r rKpr
c  Ko" ' i b tLeBb l \ t l i  BK" l zJ ,b l IUa \ r t l  (p l r c .  V I  I  i . 5 ) .  Bx . rag l , i u r  I  e  s ro r r  no ru r i r r r r r rKe  co -c r o l l r  r i 3  j l B ! ' . \  t l o r o B l { t l ,  c K p e r r . t e H H b r x  f r o  f o p H 3 0 H r a . t b H o \ r y  p a 3 6 e r r v  6 o . i r a r i l i  1 5 ,
) - c ra r ro ts , re l { r r r , i \ n i  s  r ro ra i j r ra r . r  r i l - raHua . \ .  Bu r  rpeuF t toKJ  noBepxr roc rb  iZ  ex . ra r i , rue i i
3a " t t rBa l ,o r  6 :16d l r ro r r  ( : , r r i  H r r ; { iHero  sx " raJ r , rda  Eg3 ,  l - rq  

' u "p* r ,a .o  
_  616) .  HaHap t ' xHo i i  nosepxHoc l - l i  t sK"TaJb t r r re i i  s t r r i ra r r i  t  7  np r rKper r " reHbr  HaK, ra - lK i r  6 ,  16 re rc -

tq t l e  cQepr l vecxy lo  o l top t t ! ' t o  noBepxHocrb .  ) ' c raHosre r ru r  oHr {  Ha  } {ep r rb r . \  r roA-
K" : Ia rKax  9 '  n03Bor r lo l l - l i l x  pe rv ,T r ipoBarb  uapyxHsr i i  g r ra l re rp  cdeps r  BK,Tadbr rua
I I  c l reu {a rb  e ro  ocs .  HaK; . I37 lK r {  on r {pa ro rcq  Ha  nonyu tKr i  g ,  TaK j f i e  Hr {e ro lq r {e  cQep l r_

: : : - i I t  
noBep ' \ t i oc rb .  Tp r r  r r :  r { r i . \  \ ' c raHoB,TeHbr  BHr r3v  Ha  cneuHa; ruHor? ,  u r re rcu re r i

ooKoBt ' j re  3anJeqHx l i ,  o6o i i r r c  10 ,  np r {Kpenreuuo l ' r  x  xopn l ' cy  5  B r iHTaMr {  4 .  Baep , ry
) ' c ra l {oBJer la  ro rbKO oAHa t {aK , la l xa  11 ,  Koropa t {  noA; ' r iH } rae rcq  KJ tnHoNr  / J  x  aepx -
se t i  I l o ' : l oB I lHe  Kopnyca .  I ( " ' r n r r  I I o3Bo , r r re r  ocao6or r r rb  Be .pxHro ro  no roBrJ r rv  BKJa-j l b r r r ra  np r r  j (e l to i rTaxe  r r  pe r \ , , . r r f poBaTb  3aT f f  BK , ra j l t , r r i ra  B  r {opn} . ce .  Kopnyc  le_
J f le rc f l  3 ' l e l t e r l ro r f  Ka f l c \ . ' l b l  ,  r {To  np r rJac r  e r ry  j l oc ra roq r ry ro  ; f i ec rKocT  r - ,  H  npor r -
T I O C  T b .

. \1ac - , to  no .1BOj lu rc r r  K  r ro j l r rn r r rg r rK \ , ( repe3  o rBepcr l , r i ,  pacno , ro ) .Ker {Hbre  gecKo . rbKo
l l l { r {e  pa3T 'e \ ra  I I o  Tp l ' 6 t ' . a r r  12 ,  r r c  o i t c )  c iqe  I re  r re r  rpe r r , l \ r  noc rvnaer  s  t ra l6o , ree
l l a rp \ ' ) f i e l i l lV Io  3Ot l ! 'BK . l i l ^ i b i  i u : i  i l  3a re \ t  nona-1aer  I l  n l )o r lo , ru , t [ \ , t c ) ,  Bb t I ro " l I t e t i l t \ ' ] o
2 r 6
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B  o a o o i i t e ,  i i o  l l e  c l i t J O 3 l J V I o  i i a l i a B K \ ' 1 6 .  T a x l r r r  o d p a : o r r ,  o 6 e c n e u t l s a e r c f f  p a B ; r o -
\ i cD t lo t l  DAcr { j l i i i l i l i c  \ l ac " la t  I t o  - - i . l i i r i e  B I i . r t l l , r i i r , t i .  B l i l c l : ac r  - \ t i l c . t o  r i e l ) t3  ' i a )pL i r r i
i lK " la i i r l l l l l i  I  K i i \ l t t i l l l  I  i l  1 j ) ,  ; iO i ' t ; j . , r : , i r ^ , . t aJ t )6 r i i an IC2  t i tC ) {_ l \ . .C1 ;51 i j  r {epu . j . ,  l . l , a , ; , . a i , t , 1  , r1 .
- ' 1 , - l r i  ; t l ) c - . : . . r - \ f ) i 1  i i r , i t i ; i  , l i l C , _ ,  I l : L . l ; i , t . I  C . t O ; i  ( ) l  I J ( J 3 . \ 1 ( J X i i t O t . r )  O f p i , l B a  i t p l t  i t i J O H l t j i H O _
Set i i l i i  ' \ 1aC" l2 l  r i 0 l  - l . lR ' . i e l l i l i ' \ l : ! l e /KJ t ' f i l l \ l  l i  Te . lo \ t  uK , taJb rLUa I tpe - l \ ,C \ tO t 'OeF iz t  c t r -
c re l ta  - l peHa; { i i 5 l - \  c , r ' nepc r t r i i , iS .  I ' l :  xa . t tep r , l  ̂ / - 9  r rac . to  o rBo . l r iT ' c f l  g  r i a \ reD. r .ox -
. ra .+ . . l e i i i { r ,  p i ' i cuc ) " io ; ^ r i e i r i r i ' i o  B i i e  i r cJLUr rnL r i rKa .  I i a . r rep r .  j  san i rpaer  vn . ro i , l e , , , , e
iVp6 t lu t  t .  i l epe :  \  I I . i ( lT ' t i c i i t t e \ r  i { a  i }aJ } '  i i \ r ee rc r r  paaOlb r3 r r rBarou{ l i r i "  r roncox  J ,
KOTCpbu i  i l po i i r {TLTTB\ . .eT  Ss iTeK i t i l i f t o  ) . t ac . t : r  I I o  IoBep- \ i l oc . ru r  BaJa .

E t  i t e l i oT i , l I ) l . i \  KO i leTpVt iL l r r ; { \  i iO^ t tU i f i l r { i i t (O tJ  i i i l I I  f t  \ .C i i e  I I  OCTat iO tsKC T : i1_  iK t ,
i i aH  i J  i : a ) - i i l t j l t i l i i i i l  . \ i , 3  f i i l ;K i i t L ln  nO. tOEI i t i \ . 81 . : . t , . t f b t i i t a  UOj l  I tOBL , tLL Ie i { . r i i . i t . t  - l aB . . te_
! i i l e \ l '  i l D e B b l l l l a i o u t i \ t  ) J e " t b i i o e  - l a B , t e r r r i e  H a  2 5 - 3 0 ? , j .  o r  c n e q i i a . l b H O r - o  H a c o c a
iro lBoi i l rcq - \ rac ' , 'o-  3ro co-: - laer . r tac; I - f lHrt i i  r . , ruH B \ {o\{eHT rpofaHrrrr  c  } recra,  r io iJ,a
l l ac ' r t J t t s t i i  c . r c i i  Bb ixa r  f i ,  c . te^ loBareJbHo,  \ ro i ' r i e r  Bo3H i iKHyrb  cy -xoe  rpeHr re .

Y n ' l o r l t e n H e  B a , l a  ( p l r c .  V I I I . 6 )  c o c r o r i r  r r ?  ? a K n e n r e H L { r - T y  R r , . r r \ r T r  ! ' 2  p q  a \ ,
i ' "o5rr i {b i  pe3pe3irr , r . r  i ,o.req 1 rr  r ! , - ! .  Koropbr. \  *onr 'u;r ; ; ; ;  ; ; r . t . ; r ; . ; ; , ' ; ; " r ; ; ; -
BaHbl Hep'*(aBeloqer i  cra;orc I  X 18HgT, H pacno"ro;r(eHHbrx l rexl l /  r { r rurr  pe3r{-
H O n h l \  f r e r t 6 ; - r : r r r r L r v  L ' ^  a a r r  ' . )  .  ' - ^ ^ -" - " " r "  r \ v ! r w q  u ,  \ n L / c r r " r c n n b r . \  f i d  h u p l t \ e e  +  I l o c p e - l c T B o l l  n p o \ t e x i \ ' -
Tot {Ho io  I2  n  zax r t - \ tHo fo  ?  r . , o " leu . .  B  npcc rpa i i c rRC r rex ; r . . . . , re . . , r6paua iu i ' , , " " r i rO* t ;
no^ lBo- l l i r c f  Bo - ia  no - l  l aB" leH i ie \ r ,  npeBb [ l l a f t ] u { r r \ r . l aB . teHr ie  B  nDo . r .o r {Hor r  rpaKre
TVp6uu ; t '  f l oH  s ro r l  F1e3 i ' tHoBbre  I ^ :oJbua  r rp r i ; .K ro , i a ro rc f i  K  Ko i i raKTHb i \ i  i r o t sep . \ r i o -
c rHr t  l {  i l pen f fTCTBVio r  I l oc rv i i " t eHr r ro  Bo fb t  BHvTpb  ! (anc } ' Jb t .  Ox , rax ;eu r re  l r  c i , a : ^a
KoHTaKTr lb l . \  noBep . \ i {oc re i i  npo t t c - \o , ] . l r r  3a  cqer  nporeqeK B  vn , to r r {e rs1 r .  Ko ropb ie
o l 'Bo^ f t i r cR  B  i i a i l c \ ' - 1 \ ' l i  - l a .1ee  B  j I peHa; f i  rH - lpoc raHr { r * i .  f l p l i  1 ; i i r re . tb i rb i . \  oc ra -
HoBKa\  \ ' i l ' l o rHeHi {e  (3a .n i l pae rc - r1> ,  q ro  ^ roc r t i rae rc r  no lave l i  Bo3J , \ J - \a  no  rp1 '6ne  g
B  pe3 l t t t cs i , i i i  xo ' r s i i eso i ' i  u t , ra r i r  9 ,  xo rop r r i r ,  pas : r ' ea f l cb ,  np r i ; x r . i \ rae rc f l  K  onop i io i i
i l o t s e D \ H C C T I I  l < o " r ; u a  6 .  ) ' s . : e n . , e g  u J a H i  I i p l r ; , i l i \ r F i b r \ r i r  K o . l b r l a r r i r  7  t t  1 ( ) . 3 a : o p
B foFr i l 3o t {Ta . lbF lo } t  no , luJ I i nF i i lKe  onpe . le " l f f e rc t i  \ re ro f ,a \ r t i .  l t 3Bec r t i b r \ r r r  i r 3  Teo i l r r } i
c \ ra3 f i i r  -1 . r f l  . \ o - l oBbr . \  noca- loK  I65  l .

\ oHcro \ 'K ( l i u  no - l t i l l ' l r lH t i xa  c  f  B ) ' uq  p f l , l a } { t {  onopHbr . \  caMoycraHaB, l r rBarcu l t i xc r i
ce l ' I t e t i roB  npe : I c raB" leHa  Ha  p r rc .  V i l i . 7 .  Ba ; r  o i ru rpaerc f l  Ha  Boce \ rb  H t i ; { iH } rx
ce f ] {eF i ro ts ,  I I 3  Koropb l . \  

T ] ! i pe  ce rMeHTa 7 ,  pacnoJo)KeHHbrK  y  eepr r i xa , ruHo i r
oc t l '  Bocnp i lH l i \ f a rcT  oKo" lo  8096  Harpy3KH,  a  r i e rb ipe  ce f ] {eHra  5  -_  oc ra . , r sns re  ?09 i r .
B  a e p . r H e i i  q a c r r i  p a c n o , T o ; + < e H b r . l B a  c e r \ r e H r a  I  n n e - T o y n r H c K
.tyuniino,, u.p.rKa.:rbHbrx neperreuleHuir. c..r,.uro1'";ll,:*:tl;T#.rTtttotft t?l
oot{ \ ' io  loBep.\Hocrb HIt ; {Hr.r . \  cer}{eHTo8 3a. tHBaror c. loe}r  l2 5a65ura 883,  a Bep} i -
n i r r  - -  6 i 6 .

Ha  g ro :1 i to l1  xpor t t i e  ce r \ reHToB no  t t JaB i ro i r  xp r ieo i i  Bb i f i o . . r i r f l r ] o r  cKoc  /0 ,  a  o r rop -
l l )  IO  ro t {K r '  1 , /  ce r r te l l - t a  c \ {eU{a to r  r ro  Har rpaB.Tegr i ro  Bpa iqeHI I f l  Ha  \ - fo , : r  np r i \ repHL)
f , 5 - - 3 , 0 ' .  T a x ; t r t  o 6 p a : o : t , 3 K C . t . e r r r D n c r r e r  o r H c c l r r e ; 6 i r o  n p o j l o . r b r i o l i  o c ; l  c u r r -
\ r e r p r r l {  c e r ! e r r r a  c o c r a B , 1 f l e r  r  :  ( 0 , 0 8 + _ 0 , 1 )  ) (  B ^ e f ,  r ; l e  8 . . .  * _  r i l u p } r H a  c e r -
\ re l {Ta '  To,r tqt t t ta cef  . \ reHTa cocraB.r f ier  6. . .  =='  / . . . , '3 ," ' l1e / . . .  i l '  ;1, r t t t ta cer\ reHTa..
H t rxH t {e  ce r . \ t eHrb t  qepe3  vc raF IoB ' reHHbre  Ha  } i . \  eueuHer i  nouepx* roc ru  c ra .Tbr rb re
ccpepr rvecx r le  Ka- leHb{e  F IaKJa lK i t  l , J  nonapHo onr ipa ruTcr {  Ha  Kopo} rb i c , ra  15 ,  I ' c ra -
l ioB' leFIHble I Ia Ka. ler lb le r lo;1,) 'LUFi I {  14,  xoropbte np!{F(pet l .TeHbr K Kopnycy no; ]u l i r r -
r l t lKa  6 .  Ha" r i t , i l r e  cc f rep l r vecKt rX  onop  r r  Kopo \ {b rc . : ] a  , / , 5  o6ecneq"un ,o ,  paBHo\ repHoe
pacnpe j le " le t l l l e  - IaB ' l eH t { f l  f t o  J , t } iHe  ce f r reHTa  nDr r  npor l r6e  sa , la .  B  pa ; l r raJbHo\ r
HanpaBJe i r r r r r  no - l \ , n rK r r  l 4  pe rvn ip ) . i o rc f l  npo* . i r -1na . r r l r .  Or  c ) {eu {e r r r { f l  B  oKpyx ( -
l l o \ t  I l a r l paBJe l l l i l i - ce r t {eu lb r  _v - lepx<rBa io rc f l  t s r { l { ' f a rn i  B ,  1 'n l rpa rou i r { \ { r { c r {  s  c1 , . . raps  4 ,
r r p i u i p e r r . t € t r r r i , r f i  d o " r r o r r , 9  l y s e " r  / 1 ) .

l \ opnvc  \ . cT r . lHoB, leH r ra  . : t a t Iax  r l a  cne ( i t i t . 1  L , ] t o r f  r i oKo , - i e  B  K i tnc \ . .1c .  Bo : r rox r ia
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