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C r  a  AV  n  n  e  p  R  a  r .  3aAaq r t  npo rHo3upoBaHIa f f  peua lo r -

Cf  c  sa6IarospeMet . tHocrb lo  l5-20 , ler .  PexyMHbIe 3aAaqi ' {

HMeroT I Ia  sTOM ypOBFIe BTOpOCTeI IeHI ' lOe 3HaqeHI ' {e  H peua-

roTcfl  JILII I Ib B CBfl3I{ C O[peAeJIeHUeM nepcnel{Tl]Bbl pasBI4-
' r r r f l  snepreTut ( t . t .  t r4cxoAt taq ut tcpopt r , ta lU l t t  XapaK' rep l l3yg lgq

6o.nrruo i l  Heonp eAeJieH tto crblo.

c  r  aA l r  f l  BTo  p  a  f .  3aAaqu  nepc r reKTr4BHoro  r r J r?HrHpo -

BaI Iu f l  peruatorcn c  3a6f laroBpeMer lF locrb lo  5-10 J Ier '  Pe-

)r{HMllble BOnpoCbI 3AeCb 6O.nee CyUIeCTBeHHbI lLOnpeAeJIf l IoT

B H3BecTHot l  Mepe TeXI{aqecKPI ,e  f iapaMeTpbl  o6opyAoBaH:nf l

u coop,ylKel l l i l l .  LIacrl  I IHQopMaI{H,14 I ' IMeeT y}Ke BepoflTFIocT-

Hbrr i  xapaKrep.
C r a  L , H f l ,  T p e r b f l .  3 a A a q n  r e K y u l e r o  T I J I a H H p o B a H I ' I f l

peUaIOTCfl C 3a6JIafOBpeMeHHO,CTbIO OT oAHOro Ao HeCKoJIb-

I { r rX J IeT.  Ha arou ypoBHe poJ lb  peX{HMHbIX 3aAaq BeJIHI{4 .

Ecnu nepBble ABe cTaLHH flBJIf l IoTCfl ToJIbKo I lpoeKTHbIMI'I '- - - r  - - -  -  -

To Ha arof t  cTaAHH peualoTcf l  Bonpocbl  H npoeKTI ' IpoBaHHf l

H aKcnJIyaraIIHH. I4HQopuaql ' I f l  npeAcTaBJIf leTcfl  KaK B Be-

pof l rHoc iHof i ,  raK LI  B AerepMI ' IHI ' IpoBaHHoI l  $opue.
c r a  A H f l  r { e T B e p T a f l .  3 a A a q u  o n e p a T H ' B H O f o  I I J I a H I , I -

poBaHHf l  n  y i lpaBJIeHHf l .  3a6. r raroBpeMeHHocTb I4X HaxoAI{ r -

cf l  B npeAeJIaX H€rCI(oJIbl{HX AHefi.  Pexuivtuble 3aAaql{ o'npe-

AeJrnroT s t (oHoMHKy 3 l {epr ,oCHCTeM. I4uQopuaql l f l '  Ka l {  npa-

BHJTO, npeAcraBJl ferc f l  B AerepMHHIIpOBaHI lo f i  Qopue '
l IpocrpaFI,cTBeHHafl HepapXHtl o.t tpeAeJIf leTcq cJIo]KI ' lB-

urer?cs crpyr rypof t  oprar l I , r3a l l l ln  y i lpaBJIe l IHn.  I { f_npuvrep '

TeXt InqecKoe of lepaT,uBFIoe y l ]paBJIeI IHe o l {epreTl4KOI i  BKJI IO-

UIeHbI I IpH paccMoTpeHI]I, I  KoHKpeTHbIX BoilpocoB' H3JIoxeH.

HbIX B IIOCJIeAyIOUIHX fJIaBaX' 1

l lpnrueHnloTcf  pa3f lHqHble KpHTepI{H o i IT 'HMaJIbHocTI l '

B COOTneTCTBHII C trpaBHJIaMIz TeXHHTIeCKOII 3KCUIyaTaIII4H

grCKTpuqecKHX cTaHIIHfi  H cl ' lcreM peX{I{Mbl AoJl}KHbI yAO-

BJreTROpfTb Tpe6oBaHHf lM:  SKoI IOMHqHOCTI ' I '  HaAeIKHCCIH'

l 0

6ec,nepe6of iuocru H craFIAaprHoro Kar lecrBa sHeprr l I ' t  [n '  35] '

f lo  cyurecrBy pe lKHMHbre 3aAar{H f lBJI f l IOTCf l  MHO|OKpHTepI4-

arb l l ;MH.  OAHaxo B 'BHAy,  Susrauecxof t  I IecoBMecr l4Mocr I ' I

Kpr . {TepHeB } r  npaKTgqecl {o t?  uesosMo}KHOcTH co3AaHHf eAH-

I l o r o a J I f o p H T N r a p a c q e T a p e } K H M o B c H C T e M b I n p H M e H f l e T C f i
pa3AeJIbHOe pei leHl {e  3aAaq,  HMeTUIHX pa3f lH l {Hble  KpHTe-

pHH OI ITHMaT' IbHOCTH'^  
B AaHHOT:r  KHHre paccMarpHBaroTcf l ,  fJ IaBHbIM o6pasou '

g K o H o M H q e c l ( n e 3 a A a I { H ' B K o T o p b I X K p I { T e p H e M o i n T H M H S a -

uHH f lBJrrreTcfl  B€JII{I{ ,HH8r npflMo LIJ\A KOCBeHHO OTpa)Kalo-

uIa f l  3KOHOMr.rqHocrb pa6orm 3Hepfoc l4cTeMbI .  Hau6o.nee

O6rrIHM gKoHoMHrIecKI4M KpI4TepHeM LJlf l  sKcnnyaTllpyeMblx

OHeprocl lcTeM sBJIf lroTcfl  3Kc[;yaTaUI4oHHbIe 3aTpaTbI ( ' IaS-

Aepx{Kr4 npoH3BoAcrBa)

LI  (R)  -  H, (R)  +y ,  (R)  rU " (R)  
:  MHH'  (  I  -  1 )

I )  ^ r r q ' r t r o n r r r - r a  a L / - , n  n \ r z T A I I 1 4 o H H h I e  3 a T D a T b I :  H r -

gKcn/ ryarar {HoHH;re 3arparb l  B 3HeprocgcreMe;  ya -yu{epo '

HaHoc;Mbr f i  norpe6l r renqNl  3HeprHI4 npI ' I  Hapyr IeHHH HaAelK-

Hocrr i ,  6ecnepe6oi iuocrv  v  cHHlKel {HH KaqecrBa sHepIHI I ;

t ;  -^y" i .p6 ;  cMe>KHbIX orpacnnx -HapoAHoro 
xo3r f ic rBa

npH HapryueH ytr4- f  apalr l i4 no Bblpa6oTKe reI iJIa'  rpe6oBa-

HLIrI BOAOXo3fl l?cTBeHHorO KoMIIJIeKCa rI4Apoyr3Jla I ' I  l i lp ' ;  R -

BeKr ,op  i l apaMerpoB  pe>KHMa '

OnpeAe.neHl le  BeJIHqHHbI  Y
TeJIbHafl I , I  I IOKa eule He peII

f3C ,pa,6oraer  c  no i lYOKaM' I t

t r IHMH, qeM 3TO Tpe6yerc f l ,  To

HO ,IIOACqI4TATb CfO BCJII, IqHH}/

x{eHLIe B CllCTeMe oTKJIOHfleTCfl OT HOMI', IHaJIbHOTo' TO

6VOat  Ha6,TroAarbCf  nepepacxoA 3HeprHH noTpe6HreJI f lMH'

H o T o , q H o o I I p e A e J I H T b e f o B p e a J I b H b I X y c J I o B H q x [ o q T ' H H e .

"or*o*"o.  
L i ro6t l  oqeHnrb noAo6Hble c l4ryauuu,  Heo6xoA[r -

r" ."utn QyHxunr4 lulep6a, r '  e'  3a'BHcHMocrb- y' l1:Pg:r"o"t

BeKTopa napaMeTpoB peX{HN,Ia.  | Ionyuenue VX npooJIeMa-

THr{Ho.  BsraAy sroro npI4Hf lTo AeJIHTb pe)KHMHbIe SaAar{H Ha

ABa KJIaCCa:
n e p B b l l l - p e > K H M b I c H C T e M b I H a 3 H a q a l o T c f l n p H y c J I o B H H

o6qsa-TenbHorg BbI;noJIHeHHn Tpe6OBaH:aiI nO l laAelKl loc'th'

6ecnepe6o f tHoc t t z ,  Ka r {ec rBy  enep rocHa6xeuus  H -Tpe6oBa-

H,r4 f i ,  cMelKHb;  
'o rpac, t rer l .  

B i r r . rx  3aAar{aX Vr(R)  :0 ,

y" (n)  :0  n  or r ,HrMal tu l r r l  pe lKHM coor 'BeTcTByeT yCJIOBI4IO

H 
" (R) :  

'MH u  0  -2 )

rPH Rrua n"2'RlRmuni
t l



BTOpOii  -  npu Ha3,HarreHrrH pex(HMoB CHCreMbr Hapyua-
Iorcfl Tpe6o,BaHHrr ro HaAe)KH,ocrH, 6ecnepe6ortuocrlt, Kaqe-
gJsy oHeprocHa6xeHuq H rpe6onauaf l  cM,e)KHbrx orpacneft .
TorAa Vr(R) *0,  y"(R) *0 u pe)KuM cooT,Bercrnyer .nu6o
ycJIoBLIrc H (R)-MHH, nu6o qaule Bcero ycJroBr{f lM

y ' ( R )  - f U " ( , R ) : M H H ;  H " ( R ) : c o n s t .  ( l - 3 )

Custcn y,cJroBr4fl (l-3) gaKrroqaercfl B T,o,M, rrro cucreMa
HaxoAr.rTcfl B HeK;oTopoM npeAeJrbHoM cocToflHHH H ee 3Kc-
nJlyaTauH,oHHbre 3aTpaTbt rrocTof lHHbr,  Ho TaK KaK H nplr
groM f ps4a norpe6,areJrrefi HMerorcfl !ulep6u, To MIIHH'MH-
Bnpyercf l  cyMMapHsrf i  yurep6.

K p " T e p 1 4  r . r  o r l H M H B a r r H H .  P a c c m o r p H M  T o J r b K o  T e
KpI-ITepHr.r, KOTOpbre npHHr{MaroTcfl rrpH peueHr{r4 3aAarr 3Ko-
HoM,HqecKoro xa,paKTepa. B pasf lnrrHbrx 3aAaqax Hcl loJrbay-
rOTCq SKOHOMHqCCKHC H TCXHHKO-SKOHOM' I4 I {CCKHC KPI , ITCPHH.
Han,6o;lee qacro HcrnoJrb3ylorcq creAyrou{He:
He--+,MLtH - Mlrl lr lMyM aKcnJryaraIrHoHHbIX 3arpar;
B----+naun - MuHHMyM pacxoAa ycJroBFlono rorrJnlBa;
r ; -+Nrar{c -  MaKcHMyM K. i l .  A. ;
3- ,+uarcc -  MaKcHMyM nupa6orKr4 gJleKrpoaHeprur.r ;
W+rtvtuH - MuHHMyM cror{a Ha f3C ,u Ap.

I(oporxo oxapaKTepr{3yeM HcnoJrb3oBaH'He HsBrBsHHbrX
r{pHrepHeB.

Kpurepaft H,-+MHH rBJrflercrr uan6onee cr,poruM u Mo-
x{er lrcrroJrb3oBarbcfl Ha .nrc6oiu ypoBHe HepapxnqecKoro
AeJreH,Hfl npouecca npoHsBoAcT\Ba H pac[p,eAeJr.eHHfl SJreKT-
puuecxofi H renJroBofi eHeprr,uu. B o,6uleu BHAe

Ha: Hu@) * Hy.o,

IAe Hu - saTpaTbr Ha TcrrrJrr.rBo; Hv.n- ycJroBHo-nocToflH-
HbIe saTpaTbr Ha sKcnJryaTaur.rrc, KoTopbre He 3aBHcfT OT
pe)KHMOB

TO.rAa aAeKBaTHbI KpHTepHI,I H,+IInn V H6-MIaH.
llpu oroM

h m

14  b -
i : l  t - - l

(  1 -4 )

( l -5)

r A e  l : 1 ,  2 ,  .
H H ;  i : 1 ,  2 ,

,  f lx - TIHCIO pacr{eTHblx , I , IHTepBaJrOB B,peMe-
k - \ucno rerrJroBbrx g"rreKTpocrauqufi ;

rroKa B pflAe cJryqaeB 6srcrpo H AocraroqHo ror{Ho oilpele-
Jrnrb ueHy cx{HraeMoro rorrJrrasa. O6lrqHo Ha gJreKT,pocr?H-

t 2

f lBJIf lercf l  pacxoA ycJIo'BHOfO TOnJIHBa

h m

B _
i : l  t : l

(1-6)

I4cnonlsoBaHHe KpHrepHf f  (1-6) ,  HecMorpf l  Ha I IpHHsrbIe

Aonyu{eHl{f l ,  BcefAa qenecoo.6pa3Ho' TaK KaK peqb HAer

O 3I{OHOM14,11 leiIIJIr4Ba, HO axbHOMUq B AeHe>KHOM BbIpa)Ke-

Hr4kI MolI{eT 6lt6 HenoJIHoIl .  [ .un o6ufec[cTeMHbIX saAaq

o6uquo  r  npnMeHf lo r c f l  Kpn rep l {n  ( l - 5 )  i l  ( 1 -6 ) '

Psl.  pe>KHMHbTX 3aAar{ f lBJIf leTCfl BHyTpHCTaHII?IOHHbIM.

Oro s a.;.i\,Lr p a I{14 o I{ a JIbHoro I,IciIoJIb3'o B IH,HS o 60 pyAo Baplafl'

14 eHepferHqecKHx pecypcoB sJleKrpocra.HuHfi I IpH-ycJIOBI' tH

o6qsare lbHoro BbI I IoJ IHeHI{ f l  Tpe6osaHul i  6onee o6qux CH-

at"* (euep'rerH'tlecKl{x I'I H$H€prer'HqecKHx) I1'o p€)KHM} rH

o6teuy l tpoI{3no.[,crBa sHePraa.

n i ,  nnyrpucraHUHoHHbrx 3aAaq n'pI{MeH'Iorcq 3KoHotMTI-

qecK7e H TeXHHT(O-9KOHOMr.rqecKge KpHTepHu. bonee i lpo',cTbl-

M I , I f f B f l q I O T C f i T e x H I 4 K O - S K O H O M H q e c K I ' , l e K p H T e p I ' , I H ' T a K K a K

AJrfl HLIX He rpe6ryeTcfi sKOHOMI',IqecKoft HHQOpMaIlI{u'

Ha'roueu, B SaAaqax orITI ' IMrs32qHI{ pe)KI' IMoB BoAox'paHH-
t 

rrr4x1^;;;pJliu"urn Mox{er Hcrlorlb3oBarbcn I'I Kpl{rep^Hfi

MaKcllMano"on Itpa6orKu 3rleKrpoaHep'ruu fOC UI' 331'

oH qerseTcfl ynpoueHHbrM kr, TaK I(aK IIpH ero HcnoJIb3OBa-
.  HHV He rpe6yercs cr4cTeMHafl I{H+OpMaqHs, TO 9TOT KpI4Te-

pH iI 1II4 p oxo Ucn oJlb3yeTctllp H TeKyIIIeM nJI aHI'l p o B aHHI4 p a -
'6oro, 

eicn"nyaraPYeM;x fOrC.
Bu,6o,p *ptatep,un :9IIT,HrMH3 al\aLr flBJlflercf BaIKHbIM' H

B prrAe cJryqaeB [peAoIIpeAeJIf louII4M MoMeHT,oM pa3pa6or-

Kr4 aJIfopI{TMO'B pelxeHHfl KOHKpeTHhIX 3aAa'q'

l-2. BbIEOP COCTABA PAEOTAIOL4;HX AIPEI:ATOB

B EHEPTEThqECK|hX CIHCTEMAX

flpn . onTHMHsarIH'H HOpMaJIbHbIX pex{uMo'B slIeprocnCTe-

_ Mbr  peualoTcf i  83aHMOCBf i3aHHbIe 3aAaI{ [  BbI6Opa OI ITH-

MaJIbHoro coCTaBa pa6oTaIoUI4x Ha 3JIeKTpocTaHU'I{f lX ar 'pe-

raToB Iz pacnpeAeJleHHff Hafpy3KH Mex(Ay eJIeKrpograHIII4fl'
l 3



I \ { l r  H af ,pefaraMH c yqeroM Bcex craHq}loHHbrx r , r  cHcTeMHbtx
ofpaHHrreHHl l  r {aK M|HOBeHIIO|O, TaK H HHTefpaJrbHOro xa-
p aKTep a. SSSer{rrr BHocrb H a r.r BbrroAuerlr u ero p acnp eAeJreH prrr
Harpy3Kr.r  cr . rcreMr,r  oueHr.rBaercf l  sKoHoMnef i  0,5- l ,b% cyM_
IUapHofo pacxoAa ro[JrrrBa, a essel<Tr.rBHocrb onrHMrr3arrHH
cocraBa arperaToB Mox{er 6srrs B HecKoJrbKo pa3 Bbr[re.

MeroAur H aJrropnTMbr HazBbrroAuerlurero pac[peAeJre-
HI l f l  Harpy3r{u AocrarorrHo nolHo pas,pa6ora,ntr  [ " [ .  9,  277,
Hao6opor,  etr6op .  cocraBa arperaroB npoH3BoAHTcf l  , r r ,oKa
elrre Ha ocHoBe npn6.rruxeHHbrx MeroAo,B. o6rscnflercfl 3To
TeM, qro 3aAaqa nu6opa onruMaJrbHoro co,cra,Ba afperaroB
flBJrflercfl ueJloqH,c"neuuofi, ue,rl,zruefiuofi H HMeer oqeHb BbI-
coKylo pa3MepHocrb. Ec.rrn B ,cHCTeMe HMeercrr  Ha pa3f lHq-
Hbrx craHUHrx r? arperaroB r.{ xaxAsilt u3 HHX Moxer 6trrl
nu6o BXJrIor{eH, nw6o or,KJrloqeH, To r{Hcflo Bo3Mox{Hbrx Ba-
pHaHTolB 6yaer 2".  B opeAHeM B oHeprocucreMax r . rMeercr
HeCKOJIbI{O AeCflTTKOB arpefaToB, IOSTOMy Aa}Ke AJIfl M€JI:KOft
cHcTeMbr  c  ' {HcJroM a fpe faToB n :20  pa3Mep,HocTb 3aAaqu
cocraBJIf ler  npr.rMepHo I  .1,06. Ans noJryqeHr.r f l  pemeHr.rr{
B o6u{eu ci lyqae Heo6xoAr.rMo paccqHrarb r . r  cpaBHr.rrb Bce
BO3MO)KHble COI{eTaHI:1f l  arperaTOB, npUqeM paCnpeAeJIeHHe
Harpy3Kn A,relKAy craHqnrMr.r  H arperaraMH AoJr)KHo 6mru
onruMaJrbHbrM. ! .ns groro Mox{Ho 6u.no 6at npr4MeHarb
npocrol i  nepe6op Bcex Bo3Mox{Hbrx BappraHToB, Ho ocyue-
crBlrrb ero t Ipr . r  coBpeMeHHoM yKpynHeHHr.{  3HepfocHcreM
HeBo3ruoxHo Aa>Ke npn r4crroJrb3oBaHuu 3UBM. Kaxr,rx-ro
KOppeKTHbIX MaTeMaTr{r IeCKI{X MeTOAOB, nOAaBJIf l tOUIHX pa3-
MepHocrb erof i  gaAaqH, rroKa He Harl4eHo, rro3ToMy r4crroJrb-
3yloTcfl Korvri lpoMr4ccHbre (ue crporue) MeroAbr petlreHr.rfl.
Han6onee pa3pa6orasulrruu rBJrf l rorcrr  ABe ivroAuszxarrun
3aAar {H nu6opa cocraBa arperaroB.

3  aa  a .ua  l .  Bmr6op cocraBa arper raroB npu oaAaHHbrx
rpa'Sn,xax Harpy3oK gJreKrpocranqlr f i  .

3 aa aq a 2.  Onpe'4e.rreHHe or{epeAHocrH or iKJI Ioe€HHr
( ' t rnu noAKrroqeuun) arperaroB Hs qHCJIa (x uuc.rry)  pa6o-
TAIOUIHX.

'  f lp"  peueHHLI nep'eof i  3aAaqu ucnoJlb3yercf l  npLI 'HIrHnH-
aJrbHaf l  cxerMa, nor l {a3aFIHaf l  Ha ,pHc. l -1,a.  I r ls  cxel{bl  BI{ ,AHo,
rrro npH nu60pe onr,HMa, ' rbHoro ,cccraBa arperaroB rpe6y-
ercf l  peuarb no xpar luef i  nnepe eue ABe cJIox{HbIe onruMu-
3auHoHHbIe  3aAaqH,  T .  e .  3aAaqy nocrpoeHHf l  onrHMaJIbHbIX
sHepferHqecKrrx xa,paKTepHrcrHK craHuuft  (6.rroix 3) H saLa-
qy HaHBbrroAu.efiruero pacilpeAeJIeHLIfl HarprysKH Me>K,4y
.cf,aHur.rrrMH (6"rrox 4). Buquc.nnreJIbHble rpyAllocru coB-

l 4

MeCTHOTO pelxeHuf l  BceX'CMeIKHbIX 3aAaq, 3acTaBJlf f rcr  nu6O

eoo6ue pr.pot"ur l  o6parHy[o cBr3b or 6noxa 4 w 6nowy 1,

nu6O OrpaHr. luraBaTb qI4CJIO crauqui t ,  Ha KOTOpbIX O1THMH3H-
pyercf l  cocraB arperaroe. Tor u lpyrof i  nyr l l  cBf3aHbI g ; lo-

repeir roqHocru PeIrIeHHfl.

r
\

T } :{ :
a l

fl o c mpoen ue axflu flonenm no rc
SHep eem u.lecH u r z apa Hm ep u -

cmu K SneKm pocmd Hqu u c g'/e -

m o n n au 0o eo1 neil uteeo pa cnpe-
deneuua HaepyrHu Heildg aePe-

eamaHu

Puc. 1-1. l lpunur,rnHaJrbHafi cxeMa pacqeToB npn eu6ope cocraBa pa6o-

TaroillHx afperaToB B SHeprerlir{ecKoH CHCreMe'
a - BapHaHr nepntrf i ;  6 -napnanr nropofi '

l lpnr nu6ope oqepeAHoCTH BKJllOqeHI4fl  I ' lJI t4 oTKIIoqeH'Hfl

anperaToB l4cnoJ lb3yeTcr  xpurepuf i ,  ooHoBauHuf i  Ha cono-

cTaBJreHHI4 OTHOCI4Te.[bHblx npHpocToB pacxoAoB T0'IIJII4B8

rrpH H3MeHeHHH MOTTIHOCTU T3C sHepfocHcTeMbl H y.I I .eJIbHblX

picxo lon ror IJ IHBa orAeJIbHbIX arperaroB.  Paccrvorpuut  pe-

u I e H H e A a H H o I 4 3 a A a q H H a n p H M e p e g H e p f o c n c T e M b l ' B K J I I o q a -
rcu1eft TeIIJIoBbIe cTaHIlHu, 6es yqeTa noTepb B ceTfx l I  cAe-

J I a e M A o I I y u e H I { e o T o M ' I { T o [ - y c K o B b l e p a c x o A b l M a i l b J I l L l x
MoXHo lHe yqgrblBarb lJ[.  371. f loc"neAHee no3BoJlf ler npo-

1 5

llp u 6n u at et u o e p o c np e 0e n e a u e
epaQuKa Haepgs(u cucmeHb I
ne trc dg a n ex m p o c ma H qun H Lt

8or6op cocma0a aepeeamod rax-
)od enexmpocmanquu npu eadas-

HoH zpopu(e ut HozpgSKu

cmaH4unHLt cucmelq6t c gqemoH
p e JE U M A 3J7 eKmp u'/ecKuz cem eu.' 
lm o unesue epa P uxo 6 Hg zPWKU

ilreHmp0cmaH4uu

0 np e d eneuu e o nmu H anb Hoeo
co'cma0a u JaepglKu aePeeamoE

u etrl g JneKmpo cma H4u, Hu
cucmeHu c gqemoH peftcut'td

cemeu

0n p e 0 en e u u e o n m u HanbHoeo
co'cma0a aepeeamo? u ur

3d2p93Hu



BOAHTb OnTHIVIH3fl [ l { tO AJIf i  I(aXAOrO pacqerHofo HHTepBaJlla

BpeMeHH He3a|BHCHMO.

Aonl,grl lM, t119 II3,B€crFIa I larpy3l(a cl l 'creMbI Pt H oLIa

pacnpeAeJrer {a  HaHBbIroAHeI?uHM o6pasovt  Mex{Ay,BceMI ' l

arperaTaMH cHcTeMbI .  O 'nKJI IoqnM arperaT,  _ I (oropbl l l  pacxo-

AOBaJT TOTIIJILI,BO Bi n HMeJI MOUIHOCTI Ni. OCranluble arpe-

taTbl f iorrrp]3nT,Cs Ha gTy x(e .MoUIHgCTb N3. Ec.i l l t  MouIHocTb

arpefaTa Ma,JIa f lO CpaEHeH.LIrO ,C ClICTeMoit,  tO oTHOCHTeJIb-

Hbrlt  n,pHrpoct c11creMbI b" ue H3'MeHHTcfl,  To'rAa'pacxoA ToII-

J IHBa Ha OCTaBI I IHXCf l  B pa6ore a fpefarax Bo3pacraer  Ha

BeJIf l t IHHY ABr:b"N j.
Ecnn B i) 'L,B,a, oTKJIloqeHHe ar,perara BbIroAHo, ecJI.I ' I  >Ke

Bi(ABu -.He BbIrnoAHo. C.[eAosareJlbHo, KpI ' IT'epHeM ocra-

HoBa arperaToB f lBJIf leTcfl  ycJIoBI' Ie bsNilBi VJ\ 'H trpkl by:
: B  i l N  i  

b " 1 b y .  ( i - 7 )

flpeg,e.n BbrfoAHocrn 6y6er LIMerb Mecro IIpH parBeH'cTBe

b y : b r .  (  1 - 8 )

Ey4ervr Ha3bI,BaTb MOu-lHo,CTb y'fo, IIpH KoTop,Oft BbIr[,oJIHfl-
eTCfl yCJIoBHe (l-8), sKoHoMHqeCKoIi, a cooT,Be.Tcr'ByIOIIIHH
yAentnuf i  rpel ,cxoA TonJI,HBa o6osHaqvM qepes bW.. .3aAaqa
nOAKnIOqeHLIf LI OTKJIIOI{eHHS arperaTgB B npI{HflTOIi iIOCTa-

HOB,Ke ,peuaeTcfl I lpocro, ecJII 'I B,ce pa6oralouue a,r,pefarbl
H anperaTbl, HaxoAflI lnecfl B xoJIoAHOM pesepBe,- pacIIoJIO-

)KHTb B IIopflAKe y6bI,B A,Hkrfl y,AeJIbHbIX paCXoAo,B byo B TorI-

Ke gKOHOMHqgcKotro peX(I4Ma No. TorAa B 3aBHcHMocTI'I oT

OTHOOHTeJIbHOTO IIpHpO,CTS TCHCTeMbI OTKJIIOqaIOTCfl I4JIH nOA-

KJrroqarcrcfl arpefarbl ro KpI4repHIo (l-7).
Ha 6ase Kpr4TepHrr oqepeAHocTr{ rrycKa H ocraHoBa arpe-

raToB t( l -7)  MoX(Ho HrepaTHBHbIM nyTeM peII IHrb raK1{e 3a-

Aa.ry Bbl ,6opa cocraBa ar,peraron. ' f lpolUeAypa pacr{eroB cle-

Ayroqas l[/I. 3, 38]: Artf i Harpy3KH Pt sutlupaercn npon3-

BOJIbHOe 3HaqeH,He oTHorcllT€JIbHOfO npU'pOCTa cHCTeMbI H IIO

Kpr{reprrrc (1-8) orfluparorcfl 
-arperarbl 

(nyctl oro6pa6p p

arrperaTgB), ronpeAeJlfleTcs CyMMapHafl MoIIlHocTb arperaToB
No, CooTBeTrCTByIouIafl H3BeCTHoMy oTHoCI'ITeJIbHoMy IIpn-
pocTy cHCTeMbI, IIpOBepfeTCfl 6a,nauc MoIIITHocTH B cI4cTeMe.
i lc,rui  Np:Pt,  BaAarra pelxeHa; ecJIH No)P1, orHocHTgJIb-
nrrfi ,n'pu,pocr cHcreMbl yMeHburaer\cfi; ecJLH N.?<Pt, orHo:CI{'
re.ntuuft i lpnpogT CLI,CTeMbI y,BeJIHq.I4BaeTCfl. Aanee pacqeTbl

noBTo,pflIoT,cfi Ao noryl{eHHfl pe3yabrara c rol{HocTblo B i lpe'

AeJrax MouIH,ocrI'I OAHOTO a'rperara.

t 6

Ha pHc.  l -1 ,6  npHrB€[€,HA l4repar I ' l ,BHaf i  cxeMa BbI6opa

cocraBa arperaTo,B. l(a>x,u,ui i  P23, KorAa Tpe6yloTcfl  H3Me-

FreHHf l  COCraBa (6" r rox 4 ,  Aa) ,  .Bce pacqeTbl  no on,peAeJIe-

H14ro pe)Kr4Ma ,cucTeMbt rroBTopfl IOTCn. [ ,nn. y,npoi l IeHHf n,po-

r leAypbr paorrera cBfl3b ,MelKAy 6lo,naiuu 4 n I He paccMaT-

plrBaeTcfl ,  Ho B STO|M CJy,qae cxeMa no3BoJlf leT nOIyIIHTb

,rr:rub npLI,6JIHlKeHHOe pelIIeHHe. HeAOcTaTKOM'CXeMbI f l 'Blrf"

eTcf I IoJIOIKeH.He o HeI43MeHHOCTH OTHOCI', ITeJIbHOfO npHpo-

cTa cHcTeMbI I Ipi l  BKIIOqeH.UH HJII{ OTKJIIOIIeHHfl arperaToB'

3rO yC.rrOBHe He BbIlnOJIHfleT,Cfl  B MeJI.KHX CI' lCTeMaX' B TOM

cJlyqae, ecJI,I4 eAH,HHtIHbIe MOIIIHOCTH arpefaTa BeJI'IIKH nO OT-

HOIIeHI4IO K M9IIH,OCTH :CHCTeMbI, I IpH HSO6XOAHMOCTH BKJIIO-

iIeHHfl ,LI OTKJIIOqSHI-In rp)xnnbl ar,peraTon. !,nn I(OTMIIeHC ar\ukr

STOrO HeAocTaTKa B,MeJIKI {X s l lepfocHcTeMax npeAJIafaeTcf l

oT'HOCI4TeJIbHbIII IIrpH,pocT ornpe[€JlfTb KarK CpeAHIoIo BeJIHTI'.H-
r r r ,  t rn  r r  n^^  ro  l rz | l \ /Tar jAr { r r9 I  nn ,cT2 T l2  -  X .OT ' I  no IDeI [HOCTb
n J  A \ - '  . ( r  r l l v v d l v  r r r l r f r v r r v r r r r ' ^  v v v r  $ g - t  '  L

o,qpeAHeHr,rfl Mo)Ker AoxoAr,rrb Ao 10% n 6,oJre€. Kpoiue Tofo,

no p fl ,il,orK rBK JI IO,II €H Hfl. kr O TKJI IOq eH H f a'rp eraTo'B _II p'H HCTIIO JI b-

goBaHI,IH gTor'o ri{pnTepHfl Mo)KeT rp?3JIH'9ZlTbcfl. B 'uexoro'pblx

3aAaqax BcJIeAcTBHe Btrlkrfl.Hrfl, IIOTepb MoUIHOCTI',I B Ce-

TflX pacl{eT IIo 3TOMy KpHTepI' Irc He AaeT oAHo3HaqHoro

petxeHLIfl-  
PeanbHol t  Bo3MolKHoCTbI ,o  npeOAoJIeHHf l  yKa3aHHbIX

T,pyAHOCTefi f lBlt feTcf peIUeHHe B,CeIl  3aAaqI{ B BHAe KOMin-

JIeKCa I lrO,[3&,II .&9, npHrIeM COCTaB nOA3aAaI{ B pa3IHtIHbIX

aJrropl{TMax MeHfleTCfl .

3aAaqn Bbl6opa cocTaBa arperaToB Ha rI ' IA'pogJIeKT'pO-

CTaHUHflX pegarcTgfl ,  TJIaIBHbIM ObpaSOrltt ,  B [epBOM BSpH&;H-

Te (puc.  I : l ,a ) ,  TaK KsrK cMeHbr  cocrarBoB Moryr  6 l t r l  . .1oI :
qa,CTbIMLI, qTO qeJleqoor6paSH,o,Crb BTopofi  cxeMbl (prac. , I '1,6)

yTpaqHBaercf l .
TeOpeTHr{eOKOe AOKa3aTeIbCTBO 1'pHMSrHI' IMOCTH CXeMbI'

nor{a3aHHoft Ha pHc. l-1,a, AJIf l  onpeAeJIeH,I ' I f  cocTaBa H pe-

)Kr.tM,oB rl{ApoarperaToB AJIfl o6IIIero cIyqaq [Q'K? orcyT'cT-

ByeT, noSTOMy BO BCeX ilpaKTHIIeCKHX CJIyqa-flX ',BbIBOAbI Ae-

Jrarorcf l  Ha ocHoBe KoHKperHbIX pacqeToB. B $ l-5 Ta'K>Ke

rrpHBeAeHbI I{oJIHtIeCTBeHHIrle AaHHbIe' I IOJIyIIeHHbIe Ha qacT-

HbIX np ldMepax.
'  Bce 3aAaqn paUHoHaJlbHoro ynpaBJIeHHf f  coCTaBaMI{  Lr

pe)KHMaMI{ arpefaTo'B Mox{Ho crpy[nl, I lpoBaTb B TpLI BHAa:

1.  3a,u,aqIE oKoHoMHI{  sHepropecypcoB npu saAaHHoM

pex{HMe I{ O6'beMe s,HepreTHrIeCKorO [pOHsBoACTBa CTaH4HI{ '

B grott{ cJlyqae AJIn Ka)KAoro pacrlerHoro t4HTepBaila BpeMe-

HH t :1 ,  2 :  .  .  . ,  rn  rpe6yercs peur{ rb  saAaqy MI , IHHMH3aw4y
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no.4BeAeHrHorl MotuHocrt4 Nur nPIa 3aAaHHofi no.i lesHoft Moilt-
HOCTI I  N1 ,  T .  e .

B C e X O O C T a ' B O B H p & r B H o M € p H O c T H p a c n p e A e J [ e H H f l ' H ? n p j 3 r K H
Me;^r {Ay arperara; r , r .  Taxaq XapaKTepHcTI4Ka AaJIbuIe

HCi lOJrb3yeTcf  npH HarHBbr IOAI Ie f i lxeM pacnpeAeJIeHI414 Ha-

fpy3Kl ' l  CHCTelv Ib I , 'KOTOpOe 3aBepUaeTCf l  OnpeAeJIeHHeM npa-

6"^ou Hafpy3Kr4 CTaHrIUrl.  , I I l . turr Ha nocJleAHen',I  BHyrpH-

cra l lu l loHHoM sTaI Ie  pacqero 'B I Io  3ZAziHrHOMy fpaoHKy 'Ha-

rpy3KH OnpeAeJl f le rcq cocraB afpefaroB'  B npI ' {HI IHi le  H

3 A e C b B O 3 M O X { H S V T e , p a r H B H a f ' c X e M ? ' , O n p e A e J l e ' H } I f l O i i r H -
M a J l b H o f o p e x H M a , H o B B H A y C J I o x { H o c T I 4 p a c I { e T o B H T e p a .
THBHbIe UHTKJIbI O6lt ' IHO He npHI\{eHfl}OTCfl '

l -3. HAhBbITOAHERUIEE {PACI|PEAEJ|EHhE HA'IPY3K'h

B CMEIXAHHbIX EHEPTOChCTE'MAX

MeroAu H aJrfopr.rrMbr Hal4BblfoArHelluefo pacnpeAeae-

^ n h r ' ^ ' , r r  n t r o r r { T r l r  { - T a I I I I u t I r M H  C H C T e M b I  - I L O C T 2 T O ' 9 H O  p a 3 -

ile#;#",ili. 
"b:"il'zi,"it-,"'++1, t4' B Aar{HoM naparpase

JIHlub Kparl(o paccM&T'PrHrB?Iorcrl  I{eKoro'pbie oco'6eHHo'cru'

o n p eAeJI fl e M bl e f I4,A p O 3 JI eKT p o cr a I I u 14 fl M H'

onrHNaHeaunfl  .pelKHrM? fI4Apo3JIeKTpocTaFIUI' , I f i  OCIUI€rcT-

BJrr reTCf  c  yqeToM ofpaHr. rqeHul l  i lo  cToKy.  3aAaercq,  HaI IpH-

M e p , B € J I H V H T H 2 C y T O q H O f O , H e A e J I b H O f O ' I \ i I e C f l q H O f O k l A a X ( e
foAoBofo pacxoAa BOAbI, ecrl ' I  peqb ?IAer o f3c c MHO|OJIeT-

Hr4M pefyJrHpoBaHr. reM cToKa.  B TaKHX yCJIOBHf lX HeO6XOAI ' , I -

vrO 6^nno 6n r1epPIOA giITI{MLI3aUI4pI r1pI4paBHnTb K i lepaoAy

pefyJl l lpo BaHVfl,  croxa, uo 3TO i lpHBOAHT K 3HaqHTeJIbHOMy

yc.noxueHHrO 3aAarrH. I IO3TOMy pacqeTbl BbInoJIHflrcTCfl B ABa

l runu .  Ha  nepnou  3 ra r re  on r tM ,3 ' pye rc f l  Hc 'oJ Ib3oBaHI {e

BoAI- lb IX pecypcoe f3c 3a nepl4oA perynrzpoBaHnf l '  B  pe-

3yJrbTaTe orrpeAeJrfercf l  pauuoHaJIbHbII l  pexul l  cpa6oTKI' I  V'

3anoJrHeHr4f  BoAOXpaHHJTHUIa.  Ha BTOpoM sTaI Ie  OI ITI {MI43?I -

pyercn pe)KHM sHeproc l4creMbl  3a cyToqHbl f r  i lepHoA c yqe-

TOM OfpaHHqeHHft  no croxy,  COoTBeTCTByIOUIHX pex{HMy cpa-

6orx l I  H 3anoJIHeHI ' l r  BoAoxpaHI ' lJ IHUra '  Buyrpt l  cyroqHoro

nepl4oAa napaMeTpbl  pex( I4Ma 83aI ' IMO3aBLICI IMbI '

l l lupoxoe 'pacnpocrpsHeHH€' I l rPI { 'pe[ IeHHH 3-a- laq pacnpeAeJIeHHe

H a r l p y 3 , K H r n O J I } V H J I M e T o A H e o n p e A e J l e u g l t x M ; H o ) K H T e J I € i l J I a r p a ' u > r a .
npi "rro" npe,u,no.naraercrr,  qro Ka )KAarr 3f l  eKTpocraHuH q'cncreMbl npeA-

cra:BJreHa ,nu"urttatrHoft xapaxre'prcruxofi '  r '  e '- jpeueH BOrnpoc o co-

i tuua o6opyloaaHHfl 14 pe)KHMe ero ucl loJlb3oBarIII ' l t l '
Eorlruu'ucrso rHAposJIeKrpocraTIuHii  pa6oralorB nuxogoil  qacrl{

I . : pa ' o I , IKaHarpysKHH.BeAyT ,cyTo l ]Hoepe ryJ l14poBa 'H I . I ecToKa . | I . pne tou
;;-ilil;";-fbC saMer,Ho Me,Hrercr yfooeur H1IlKHero 6ber4a' B ceqsg

;"";il ,lb| ,paOoraer c n-eipeMeHusitrl nanopou H ee e'H€prerlirlecKlle

xa p a6Tep H,.t" n"' 
"p"uri-ruo". 

f,fi*.nerH He y p o B Hefi H H x(Heto'6be6 a c yqe'

,  2 t  
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Taxue ycJIoBpIf l  xaipal{repHbl AJrf l  pa6orbl fOC i lo BbI-

HyIKAeHHOMy pelKr.rMy, HailpHMep, B KpaliHe MaJIoBoAHbIe
foAbr.

2 .  3a l ,a . r r r ,  o6parHF, Ie  nepBoi i ,  a  ? IMeHFIo,  MaKcI ' IMH3al run
MoulHocrefi  oTAerbHbtx fOC npI4 3aAaIIrHofi  noABeAel{rHoft

MOUIHOCTH, T.  C.

( l  -10)

TarKaq 3aAaqa Mox(er  Bo3HHKHyrb B nepl4oA us6Hro 'quot l

npHTor{,HocTH, i lpH yrp,o3e ' i lJLH Hailwlu4 xoJlocrblx c6pocoB

BoAbr ,  npH pa6ore f3C c  BbIHyIKAeHHbIM pelKHMoM no BoAe

H B A,pyXHX CJIyqaflX.
Peureuue 3aAaq nepBoro H BToporo BI4AoB Mox{er  npou3-

BOAHTIcf l  'no aJITOpHTMaM BHyTpI . rCTa'HI IHoHHOI i  o I ITHMI43a-

rIHH ,pe)Kr.rMa o,6opyAoBaHLIf l  f3c, r.  e. i lpu I lcIIoJIb3O'BaHHr4

cTaHqHoHI lbrx  TexHHqeOI{HX KpHTeppIeB OnTi l  MaJIbHoCTH H

npr{  ycJIoBHH, t ITo cTaHqHq pa6oraer  r lo  3aAaHHoMy rpaQI lKy

MoLI IHocTef i  I4J IH pacxoAoB.  Mero.U,bI 'per leHuf l  BHyTpHcTa'H-

UHOHTI{bIX 3aAaq H3JIoX{eHbI B rJI.  2.
3 .  3aAaql t  paut lo t {aJIb} Ioro I ICI IoJ lb3oBaHl l f l  BoAHbIX pe-

cypcoB  fOC B  cHc reMe  no  Kp l4 repH lo  MHHHMyMa pacxoAa

ycJ loBHoro ToI IJ IL IBa.  f lp ,  aroM 3aAarcTcf l  orpaHI4qeHHf l  I Io

croKy Ha f3C sa nepl {oA onr l ' tMI ' I3aU} I } I

W.; QnLr,t. ( l - 1 r )

PerueUne 3aAaq TpeTbero,BLILa BCTpeqaeT aJlropHTMI4I{e-
CKHe I4 BbI I IHCJIHT€JIb,HbIO TpyAHOc' l rH BBHny CJIOIKHOCTH Ue-

JreBof i  $yuxqran v BblcoKof i  pa3MepHocr l ' l  raKHX 3aAaq.
I,lruerorcq i lpeAJIolKeHHfl no rtpeoAoJIeHHIo 3TI{x TpyAHocrefi '
KOTOpbIe CBOAflTCfl K pa3JILIqIiOfO pOAa yflpou{eHHflM cxeMbl,
nOr(a3aHHorl  ,Ha puc. I -1,a.  t lau1e Bcero y i lpoqeHuf l  AOcTII-
TAIOTCfl  3A CI{CT TOTO, qTO SKBHBAJICHTH f l  XAPAI(TEPHCTI ' IKA

craHUHH crpogrcfl IIpLI AoIIyilIeHuu 06 oAqHaKoBocTlI xa'
paKrepncruK oAHorHiIHbIx arperaroB fOC. f lpn sroM npI{-

dnuxeHHo peII IaIoTcf l  Bonpocbl  06 onTHMaJIbHoM t I I ' lcJIe

afpefaroB fHApocraHuHI{ I IpH yCJIOBII I {  paBHonpaBHocTH

t 8
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To,M HeycraHoBHBIuLIxcff pexilMoB ornHcbIBaercff aurQ$epeu,ugaJIbHbIrM14
ypaBlHeHHflMH 'runep6oJlHuecKoro Tu'na, KoTopble ,He LlMenT a[IaJIHTHTIe-
cKo'ro pe[reHHt. c.nox<Hocrb ,Hx 'peIxeHHfl m'pIrBoAI{T K TOMy, 9TO BO 'B'c€X

BO3MOXHbIX CIyqaflx SaAar{y ,Hal.IBbI'IO'AIIefirIxOrO paoflpeAeJleHlrfl [Iarpys-
KH rlrle)K.(j SJIeK'lrpocTaHUI'IqML peuarcT c AOiIIyqeHHeM O lrlo'cTof'HcrBe
Ha[ropa feC s Teqe,HLIe nepuoAa o,ttTLIIVILISaUlrH. Eo rM,HorfHX KoH'I{perHblx
CIy'Ia fl x TaKoe,4onyflIerHHe mrp a B,O Me;ptHo, H a n pl' l Me p,H a'B bICoKo,H 2lII.o p HbI x
craHur{ffx, fla rreKoro'pblx cTa,HuHflx c noAfle'prblM ,HH'X{'HIIM 6reQou
u T . A .

BneeAeM ycJloBI,tfl ,HaIrtsbl'roAxlefiuero'pacnpeAeJIefl4n Harpy3KH
Mex(Ay sJIeKTpocrdluII{ff,MH npLI nocronHrcrBe Ha,flopa fOC rlia nepl,Io.4
onrnMn3aUlrH iUI. 8, 271. llycts B 'clt,creMe lr'Melorcfl SKBIIBaJIeHTHafl
TenJro'Bafl SJre,KTpocrarr'ullfl fi 

-j:'g,, 
F, . . ., d rugpoeneKTpocraHuufi. Ann

KaxAoli fOC ga,nalorcrr orrrpa;HHue'HHrr 'n,o croKy tu 6grpHoA onrLIMIt3auLIH

m
V I : )  Qira"r ,

f : l

r . { ,0 f : ,1 ' ,  2,  h,  . . . ,  tz- 'HoMep pacr lerHoro 'HHTepBaJla BpeMeTIH;

Qir - pacxoA i-fi FOC 3a rHTepBail t Allx"rerbHoc+blo A+,.
OrpaHuueugq no Crol(y sacTaBJIf f IoT peuaTb 3aAaqy no 3aAaHHoMV

KpgTepltrc [Ie .AJIn Ka]fiAOrO ,parCqeTHO'r,O HHTe'pBaJIa lt, A ' .J1fl Bcefo

nep nona O'flTH,MH3 aIIHIt'-  
Orpa,UnuB,HHff ,  gaAaBaeMble 6af laHCOBblMII  ypaBHeHHflMII  zKTHB,HbIX

MOUIHOCTefi, 'HMercT BHA:
ilJlf l: ' l

P r  : f f  ,  *  l / o r  *  . . .  +  N h  -  L P r ,

n l l f l t : k

P k : N r k *  f f o p * . . .  +  N a d -  L P n .

tHesaeHclrMbrrMr.r Inepe,Me,H,HbIrMH 6ylyr nce MoultHocrl'l f3C u TOC

u Synxuun J larpaHxa

Q : ( 8 ,  *  B r + . . .  ' t ,  B m )  * t r , P '  + . ' .  1 ' l t a P a +  " '  { } t m P m *

*\nVo * t rpfp + . . .  { } taVa. ( l - l 3 )

Bsss qactHble npoI.I3BoAHbIe no lNrf,  Nos, . . . ,  Ni l ,  npHpaBHffB Hx

HyJItO H peIIlHB nOJIyqeHHbIe BblpaxeHHfi' noJryqHM ycJIoBHfi onTHMaJIbHO-

C T H :

dB., dBr^ dQ'r

AF; M AF;
----AdFJ-:' " : :--Ne,s 

: no 
7@: " :

t - f f  L - - f f i ;  t - - d [ ;

( r - l 2 )

dQo,n dQa^

_ l  d N o , ,  _  _ ^ ,  
u ! ! ! = , .

: ^n 7--T(T6 
: "' 

- ^d d (LPm)
l __aq,r, l _-aEd*

i l - 1 4 )
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B coxpauteHHofi 3anl4cl't oHI'I I'IMeloT BI4A:

. . . 8  =  
b *

l - o r r  L - c r m

Q o'k ,dr Q dm

:xry9-*u: . . .  -  xa f- ra, :  "  '  : l 'af i f ,m

9uc.no Heu3BecrHbtx e 'Haileii -3aAaqe: 
ntd - uowrtocreft fAC' ftt '

uouuocreii T3c, 7'^*"0*"te.rl;fi n"uf,ut*u' q-l:* ypaBHe'HIr': :(
ypasHeul'Ift, nory'qeH'Hblx. Hg iyc'noeufi 6nrnmaluu'o'crn' ftt'6araiglcoBblx

y,f anirenufi *our*ooi" , a Ou"iutouoo yf ag'tt""nn,croKa' Taxu'trl o6pa-

3O:M, gi4CJIO rHel', l3BecTHblx H qHcrg YPasTIeuEir 'pasurt'

v'c.rrosHHe 
"d;;;;;;;;- 

i ' ;:- uoutuocir't TOC; Ni' - Mour'HOcrH

f3,C; APr - norgpl{ aKTI'IB'Hoil MolllHocrl',t B cerflx; tr[l' ' ' 
" 

l'4 - fie'

onpeAeJIeHHbIe M'HOX{UTeJII{ JI anpaux

I(po'lue Toro, rnpHIIIflTbl cfleAyIoIIrHe

; AB rtldNrt - orHocl' lreJlbllble n'pll

MOilII'HOCTU Ha TennoBofl craHIII'II4

l"ffi#H, 
npu KoropoM B reqeHl'Ie

Ln :cons t ,  i r : cons t , " '  ( l -16 )

rflpr.r nepeMeHHOM Harno'pe ycJIO'BHfl IIaHBblToA'Heitiuero paonpeAeJle-

Hllfl ,Hanpy3{K}I I{'MeIor slrn [JI' 8]:

( l  -  l 5 )

ft ; o-.Ali o-A'l,i o a - ?ui o-A2ui u, r ( 1 - r l 7 )

r,u.e HHAeK|cbI a, b -.cooreeTcTBeHHo ,HaqaJIo |4 KoHeu ne|plroAa oinTl{-

Mr.r3a,ur.rn; AIio, Afia - s3rvsfiQrHl{e *.o.u0(Dto"eHr9l-?v.io u }viu 3a cqer

H3MeHeHflR ypoBHrr' i r"*n. io 6teQa; AIi ' i  -  3a cqer I ' l3MeHeHI'1f l  ypoBHfl

Bepx'Heno 6reifa.

B9THX.pacqeTax| 'HAposJIeKTpocTaHI I I , I f l l I Ipe 'ucTaBJI ' IeT-
cf l  AByMfl rpynnan' l I I  xapa'KTlepI4crHK: pacxoAHbIX' ro KOTO-

pbrM orrp,g,4s.1fl,eTcfl BbrrroJIHerIHe y,cJI'OBI',Iq ( 1-li2)' u oTIIOCH-

TeJIbHbIx,ilrpH,p,ocTo'B, flo rKorropblM u BeAercfl pa'onpe'AefleHLT'e

;;,;pt;;.'-ar" xa,paKreptr,c.rl4*Lr 3aB'r,crrr or co'craBa arpe-

faToB I{ ipa'cnpeAeneHul Ha'rpySiKH rBHyripll rHApOsJIeKTpo-

cra Hu,r,r. 3 aAaq a nocrp oeH, un xap aKrep HcrI{ x rg -c 1 "6-5:,Y
cfi'yqae oqerHb CJIO)KHa ;v '|MO>KeT 6url pelleHa JIlHlIrb

cn ,pHBJ I ,e I {eH I . I ' eMonpeAeJ leH l {b l xMaT :eMaT I , I qecKHXMeToAoB
H 3UBM.

Ha'No'ueu, KocHeMCn €Irle'oAl{oft o'co6eH'Horcru'- IS:::,:;
puCITr{.KH TOTHTOTC}lTeJIbHbIX np14porcTloB fH'Alp'oSJIeKTpo'cTa'HIII',ILI

2 l



Hr l \ {e lOT pa3pbtBbI ,HeTIperpb lBr{ rO\C'TH B Tro, r rKaX BKJI IOqeHHf l
arpefaToB. 3a crq,e'T SToro oAHHarr{oBoMy 3rH3q€H,HIO OTHTOCI4-
TeJIbHOfO npHpocTa MofyT crooTrBeTcTBoBaTb HecKoJIbKo
n{orr lHocre i i  c raHuHH. 3aAaqa pac 'npeAeJreHH, f l  Harpy3Kr , r
cTaHorBLITCq npH STiOM 11gonipe[€JIieHHOrl, H 'r{TO6bI H136e)KaTb
I IeO l l peAeJ I , eHHOCTH, ' npHMeHgeTCf l  CnequaJ rbHa f l  MeTroAHKa

YCTpa'HeHHq pa3rpbr ,BoB HenpepbrB,HocTH xapaKTerpHrcTHK

UI. 9].  ' i lp '" 3roM oc,o6oe 3rHarre;Hrre npnro6perarolB,o,fr,piocbr
Tot IHocru auQQepeHrIHaJrbHbrx xapaKTepHcrHK,craH,u,H,Lr .

K 'parxur l  &HaJrH3 g 'araf t l l 'HaHBbrro4Hef tu te ' r ,o ,pacnrpeAe-

JIeHHfl Hafpy3KH IrO3rBOJrfeT 'CAe,.[aTb BbrB,OA O ,CB,f l3Lr 3aAar{
on rzMH3a ,Ur4 t r , coc raBa  rHApoa rpe ra roB , r4  rpaCnpeAeJ reHr { f l
Ha, fpy3KH'B ic r , r 'cTeMe.

l -4. SOOEKT||,iBHOCTb OnTr{MH3 Au|Hn pE}Kh'MA
F I l  F h     + ^ F

r nl{rLrAr rEr A I v,tr  'n 9HEt,t  E t, / tyEgKr(J7t 'L'}4L I E' l [E

Vs cr(a3aHHoro ,B ' r rpeAbrAyrr{ ,eM napa'rpaQe BHArro,  r r ro
s oi6ulet l , I  lcryqae nr,r6op cocraBa rHApoarperarorB ;B aHepro-
cHcTeMe 'IIpot{3'BOAHTTCfl ynpOUIeHHO, npH,qeM qaUIe 'BC'€f,O

r lpHMeHf l ro rc f l  ABa BH[a 'ynpou leuHf i : ' [e 'pBoe- rHa o ,cHoBe
npu6"uuxeHHbrx xapai(rep HcrtHK f3C'i lpron3B,oAulcfl rpac,npe-
AeJIeHHe Hafpy3Kl4 MelKAy C^ratHI\HtfMI4 'CH'CTe'MbI; BTrOpOe -

cocraB ar' tperarorB rHApo3JIeKTpro,crainUrlt 'onpeAeJrrercr Iro
BHyrp 'HrcraHuHoH,HbtM,KpulepHf lM.  Paccvt ,o ' rpuvt 'Ha r iacrHblx

I]pHM'epaX KOJIHqeCT'BeHHyIO OIIeHI(y STIHX AO'nyXIeHl4fi .

rB,[raqHHe co,craBa drrp0f dro,B Ha paon,peAererH,He HarpysKH Me>KAy
cTaHUIIsMH cucreMbl rnoKa>KeM Ha lnpH'Mepe Hoeocu6upcxoir fDC. Ans
sTOrO HCnOJTb3OB a JrHCb XapaKTepHCTHKLT OTHOCUTeJTbHbTX npr{pOCTOB rHApO-
S J I e , K T p o c r a ' H [ H H  g : q ( N ,  H , , 4 ) , , r 4 e  q -  o r r H o c ] 4 r e f l b H b r e , n p l i r p o c r b r
pa,cxoAa BoAbI npH H3MeTHeHHH ,MourrHo,crn cra'HrlrlH; 11 - uano,p; A -=

BeKTop cocraBa arpefaroB. Pa'cctualpuBaJr l rcb rrsrb BHAoB xapaKTe,ptr-
CTHK:

a )  xapax rep l l c r r4Ka  qn :q  t ' (N ,  H ,  4 " , ) ,  ' noc rpoeHHaq AJ i f l  J ryquero
IO ' l ( .  r I I .  A.  CTaIIUUU COCTaBa arpefaTO'B;

6) xapaxrepf lcrHKa Qx:Qx,(N, H,  A*)  . [ ,Jr f l  xyArxero cocraBa
a  Fp  e faTo  B ;

n) xaparrerpHcrHr(a Qc:Qct(N, , ,  A")  Af l f l  cpeAHero co,crarBa arpe-
faToB l

r )  yc.r roausr XarpsKTe,pt IcrHKa Q'  n:  q '  n, (N,  H,
ulafl B€,pxrHeli oru6arculeii ny,ut_left xarpaKrepHCTLr,KH;

.a )  yc . r roeuan  xa rpaKrepHcr l rKa  q 'a :q 'a (N ,  H ,
tuaf l  HHrKHei i  orr6aloule i r  xy l luefr  xapaxrepl lcrr . t ,KH.

Pag. iut , tue, I tepertHC,reurnbrx xal)ar(Te,pt . tcr f lK npI I  rnpor i l rx  paBI{btx
yc! ' IoBIr f lx  r raxoArtrcf l  B npeAef lax 3-50/o Q t .  Xapaxrepucrr . rKa 6-d
qaue Bcefo HeMo'Horo:H,Ho Bo3pacraroulr re,  qro ' ,npuBoAHT r  rHeo6xoAn-
MOCTH LrX O,CpeAHerHHq, n,pf lqeM rronpelxHocTb ocpeAHeHHfl  cocTaB.rr feT
, ,

1 
"),  

coorBercrByro-

A*) ,  coorBercrByro-

l_golo.  r f loxaeareni l  opaBHeHHrl  xapaKTepucTl IK B In;pouoHTax AaHbl

s  ra6 r .  t l - 1 .  f l oxaaareJ I I4  cpaBI IeHHr

L,l Jt - qJr

4 n

Lq''": -!73!- ,

paccrlHTLIBaJIIICb IIpII  Mllr lHMaJIblIONI

Ho lu  Znru , ,c  l I  cp€ f l , l l € *  Zcn .

.  Q c -  Q x
L q ' p :  

q -

r t t I cJ Ie  a rperaroB Znr r r r r ,  Ma l (c l lMaf lb -

T a 6 n u q a

B lu .snne  cocTaBa a rpe raToB Ha  oTHOCl tTeJ IbHb Ie  npHpocTb l

Ho"o . tO"PcKo f t  f  OC-nP w  H  :12  Yr '  oh

1 - l

r q

A q '
a q "  

"aq ' "

2. 03
- 1 , 4 0
-0,4

I  , 8 3

n 9
* 1 , 2 1
- l  , 6 3

1 , 3 2

l , 2 l
- - l , l l 2
- _ 0 , 5 1

0 , 1 0 2

Vls ra6n. r1-l  'BHAHo, qro roq'Hocrb r locr 'poeHllf  xapaKrepl l l l -T

(Lqi,--Lq,) co'3.Mepurlr3 c ,BJrHfrHHeM Ha xapaKrepr,crl4Kr, corcraBa ooo-

pvAoBa,Hr4q fnq' " i 'nq;;) 

-  
A;i ; ; ; i"u"ot. Aa,HHbre norlyqe' iHbl 4nn 14pxyT -

;; ; i -" nput. i .oi t  rHApo3rreKrpocra,H,rrr l i r .  Benay T oro qro HccJleAye-

Mbre craHuuH pa3JIHqHbI no rHny o6opyAonaHnn, 3Heprerl lr lec'KHM l1

f i .rApogHepleTl{qecI( l IM napax' leTpa'M, TO MOX(',HO CAeJIarb 3aKJIloqeH}Ie

o6 o6ulHocru srIIX Pe3yflbraroB.

E,CnU ,3aI{JIFOT{eH}Ie O 'HeO6XOAIIIMOCTI,I y 'qeTa C'OICTaBa

o6opyAo,Ba,Hgf  , I IpH HaLI lBbI fo 'AHei IueM pacnpeAeJIeHHH rHaf-

py3kH ,B ,CHCTeMe AeJraTb TOJTbKO I r ,o  Berr4qHHaM [ofpeu-

Hocrer l ,  noryr leHHblM B pacqerax '  To Mo)KHo '6nt 'no 6 l t  cKa-

3aTb, I ITO npr.rHfTbrI l  nopflAroi( pacqeTa BIIOJIHe Ao'ny'911414.

OCHOgaUrget\{- AJIf l  TaKOTO BbITBOAa gBJIf leTCq 3aKJIIOqeHHe

MHO|I{X aBTOpOB O ',T'OlM, I ITO Aorlycrl4Ma 5%t'Haq r lorpei l-

HOCTb B XapaKTrepl4 'c rHKax orHocHTerbHbIX npupocToB'

OAgaro MeHf leTcf l  cyUI ,ecTBeHHo H Qopua XapaKTepI4crHKH'

n03TrOMy OKOTHT{aTeJIbHafl OIIeHKa MO)KeT 6Urn CAeJIaHa

JIHIIIb i I iO BC,II I{9H,HC f lepepaCXOAa TOUI4Ba ' f io CpaBHeHHTO

c  MHHHMaJ IbHb IM (onT 'n l l a i bHb lM)  pacxoAoM 'Bo '

Pesy.rrtraTbr pu,au.to" 60 pexurt loe Horsocu6HpcKofi cvr '

c T e M b I n o K a 3 a J I I 4 ' I I T O . c p e A H ' l f l i B € J I I , t g H H a . n e p e p a c x o A a T o [ -
I rnBa LB1:0,8% Bo.  B npHBeAeHHoM i lpHrye!9 paccMarpH-

BaJracb ,He6oJlbulaf l  cLICTeMa c OAI{HOr{Hofi  f3C H AOaeBbIM

yqacTHeM r?rAposHepfr rH B 6a.naHce c I4CTeMbl  rB I IpeAeJIax

bo- .soo6.  Anq Kpy 'nHbtx  c ,creM i lorper lHocrb craHIrHoH'
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HHX xapar{TepncT'K _rgc Qyler MeHbnre B.nr4rrrb Ha pe3yJrb.
rarbr onraMlt3ar\Hrr UI. 34].

<<l lpounpbrru>>, rroryqeHurrr?,npu pacrpeAeJreHu' Harpy3-
KH, qa,c'Tl.tqHo I(OM'neHCHpyeTcfl flp,H oirrtrMH3 aL\Hr.t c,ocraBa
anpefaTOrB, I IPH:HerM gKOHOMHfl TOITJIHBa COCTaBJIf leT:

LBl:Al/r (An ,) b,Lr,,
rAe ,Arlr-rrroBburr€HH0 ,K. n. A. rr4ApoSn,er(Tpo,cTaHur.rH 3a
cqer o,nrH'MH3atItHH cocraBa aI.pe,raroB; ANr - AonoJrHH-
TeJIbHafl rM'orrlHp'cTb fIU,pocTaHUurH; bt -,yAentuurt .pacxoA
TonJIHBa xl'o rcH,creMe rB ,yg1grprB2.ne Atr.

B Ha[reM ,rrpH'Mepe Beflnr].HHa A.Bz rB lcp,eEHeM COCTaBH-
na 0 ,7o lo '  Bo .

Taxnu o'6pasoru, nooTanHble pa,cqe'Tbl, rBbIrIo.rIrHfeMbIe no
cxeMe pI4C. l-I,A,'CBff3aHbr c rl lrp,onfpblrxeM Tro orH,oIIIeHHro
K Bo,  paBHbrM

AB :  tAB r-  L,B2: 0,8-0,7 :  0,1 ofs ' .

B orAeJrb,Hbrx . pexnf\{ax BeJruqrr,r,Ha n,ep,epacxoAa yBeJrr{-
qrHBaJracb Aro 0,3 o/ot ^Bo. flo,rryqeHHbl,e pegy,rrbrarbr flo3BoJrflror
cAeJrarb ,BbrB/oA o rrr,paBoMepHocrH rrrpHHflToft oxeutr, Ho np,u
O'6ggATC.NbH,OM /BKJIIOIIEHHH PSTCTIIETOB iIO E,H}TTPH,CTSH[H'O'H-
Hori ,orrru'|Mns artttr c'ocraBa o6o,py4oaa,Hkrfl f3C rB o6ulre
a Jl,nop LITM bI On TnM H3 a rlHtlt p ex( H M,o'B,CH'CTe M bI.

Haxon,eu, ocraHoBuMcn raKlKe ;H2 ;BbIIIoJIHeHHLI y,cJIo,BHfl
n'o ,6anaucy croKa f3C sa ltepHo'A onrH,Mr4,3 ar\Lrn. Conep-
IIIEHIHO OI{CiBH'AHO,'9TO CTOK OIIPCACJIflCTOfl MOI.IIHOCTflMI{
H oocratsaM:H arpeirarorB'nHApooJreKTp0,atngrrlHfi, H,cJreAoBa-
TeJrbrHo,,crrporf,ore BbtflroJrHe,H!te AaHH'ono'ycJrroBItfl rp,el6y,er
P'CIueHng ,B,ofrp,o,cd o nrt6ope cocraiBa ar\pefaToB f3C. E,c.rfi,t
K. [r. A. f3C 'Jt rcocraB onpeAeJrrrorcf rnpu6.nnxeH,Ho, To
c'oorBeTcTlByIOqafl rlofperuH,ocrb BHocHTrcf B BbIn'oJIHeiHHe
yqrroBqs (r1-12), Korp'pa,s B Ha[reM rrp:HMe,pe cocra,tsr.rJra
0,5- 1r%l ga4arHHof l )  cr 'Ka.

B uacroflrrlee BpeMff HaMeruJrcfi nropoft 6onee parrao-
Harr,Huft nyrb rsH6opa cocraBa rrprApoatperaroB B ,crn,crreMe.
O'u o'cHo,BaH H? coverarH:HH anrorpHTMoB rn,6grp,oeH,Hfl onrl,I-
MaJrbHbrx 9HepreTHrrecKI,rx xarpa'KTepHcTr{K,fHAposJr,eKTpo-
craHrrnr? H Har.rBbrroAHefiure,ro paorpe1eJreHu,ff HafpysKu
B cucreMe. flepnoHarrafibHo Ha ooHo,Be 'Kar{ux-nu;6o n,po,crbrx
cnoc'o6on HaMerrarcrcn rpaQHr{H Hafpy3oK sJreKTpocrau,quft.
rlo noflyrleHrHoMy rpaQH,r<y c yrlerorM eno noifperrrH,ocreft
Mo)KHo o'rpeAeJIfiTb rIIapa'MeTpbI pelKI{Ma flO HanorpaM
H MourHocrflM Il3rC r.r sareM nocrpor4rb onrr,rMaJrbHyro- xa-
24

p a KTep HCT,H Ky. B o,nru u an t,Hopl x arp o KTep I4CTI',I Ke MOfyT'6ltro

yq,rreHbl BOe ycJIOlBrHfl p aUHOH aJI b+IO fO H'CnOJI br3oq a1'Hfl' o 6Opy-

io,uu,",r". OnrurrtaJrblHas xapaKTe,pI4crHKa HcnoJlbsyercfl [Iptl

pa,cTr,peAeJreHHH Ha.r,p,y3'Kr.r cI{cTeMbI. crenenl KOMIIpoMH'c-

ln,oc"" gloir cxetMbl gHaq:HTeJIbHo MreHbIrI€r qeM npeAblAy-

ilI,eir, TIO AJIfl ee peaJIHr3aII[Lt Heo6xoAHMO pa'cnoJlatarb

aJrrlopiu'nMa'MI{ nOC+pOeHI{fl OITI'IMaJIbHbIX xapaKTepIaCTI{K

aJreKTpocrarsrqnfl.-  -np"reAei\{  
i lpr{Mep peueHHfl  3aAaqH no raxoi t  cxeMe'

B,fa.qeCTBe rlpOCTbIX CnOOO'6'OB'OIIpeAeJI€HHfl ' I leprsgrga'qaJlb-

HOrO npa,su,ra HafpysKH Cra,HIIHUl',pa'ccMaTp'I4BaJIHCb CJIe-

AyIOUUe::- '  I  )  pacnpeAereHHe Harpy3KH MelKAy .TaHUI4SMH cHcTeMbI

TrpOI{sBOAul1Ocb rfo BbIpa;6oTKe gJIeI{Tp'OoH'eprl{H lrl MeCTy

craHuHLI'r rpa'QHI{e Harpy3Kti ' Cquranb'cl, uio fOC pa6o-

Taer :B n"nouofi rlacrll ipa,sraxa cutcreMbl 14 or6ecfl'eqllBaer

saA a,H Hyrc 6 a s o'sy ro_ B bnp a 6orry 3 JI e'KTp 03 H ep r-ll Ii ;- ^2)';aHsltronnefirue'e 
pa'cIIpe'|AeJIeHI4'e rHa'np'y3Kl4 MeXAy

g l2gqTrRMHcHcTe lMbInoJ Iy I {aJo |cbBI IpeAI IoJ I |o }KeHI , I } I ' , t ITo
fec 3aAaiHa aBoeft euepie'ruqecKoft xapar<reprllcT'Kofi '  i lo-

crpoeuHofi npu ycJr oBlrvr, qTo Bce afpelaTbl I ' lMeIoT oAH-

HaKoByIo ycpeAHeHHyro xapaKrepHcrr'IKy' l.l-titji.tnRT'
H a | p y 3 K H o c y u { e c T B J l f l J l o c b n o M e T o A y M H o } K I 4 T e J I e H . / l a I ' .
paHlKa;'- 

a; ,pacilpeAeJreHi,re Ha,npyr3,Ku ilpor43lBoAr{Jrocb c yqeToM

,LI'HAH'BI't,AyaJrb(HbIX KarIe,cTB OTAeJIbHbIX alporaToB 
Pl:"y-::;

,HHe ?fp:opa1ru rec n^poiHcixorAr4[Io, EcxoAff rr:s 3a'LarHHOl4

oqepeAHOCTI{ i : ,1,  2,  d, . . . , f t ,  r i l 'Pgnreyl  Tluarct) 'T l ruaHcz) .  "

. . . )n*"Hcn, , lAe I - nOUe'p BKIIOqaeMoro SifprgpgtUi 4rvrarci 
-

M,aKcHMy'M ,K. rII. l . l-ro arperara'
flounuunuaJlbrHo,e oTIHrII4e o'Tl'lx cn'ocro6orB rcocTouT B 'CJI€-

l _

AyIoqeM. 'f lepnuft cnooo6 F'aI,l '6oJIee nporcr' 'Ho K' n' A'

aFpe,raroB H itaH'qflH e'o Bcex pex('HMax cqHTaercfl oAHHa-

*o'uoi*. Bp'pofi cncco'6 ;no'3BOJIf€T yrle'cTb JI'HIIIb cpeAH'He

K . ' f I . A . C T a H U H H , H O O O B e ' p u e H H o H e o r p a x { a e r K ' r l ' A '
u.puru?or. Bvrecre c .THM O,Fi ,cJIo>K'Hee lleplBofo' TaK 

K1K

rpe6yer :IIpr.rMeHeHHfl MeTOAOB OIITHTM'H3aUI{E. Tperrafi 'cnoco6

rro3BoJrfler npu6nwKeHHo yqecTb K. II. A. arperaToB 14 cTaH-

rt-HH, iHo rpe6yer cneuua.nbHOI? parH>KlIpoBI{I{ arpef aTOts'

0 6 " x a . " " ^ u H e , I I o 3 B o [ I | 4 J | . o o T A a T b n p e A [ o q T e H H e K a K o M y -
i"66 cnoco6y, noeroMy 6un npuHflrryrb sKcnepr{MeHTaJlb '

HbIX paoqeroB.

pacqerbl AJltt HosocLl'
gKBHBaJIeHruYto TOC
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flo npe.u,.naraeuoft cxeMe 6unn npot-tA9l:t-

6npcxofi bueprocucteult, BKflPqatoureu B ceofl



H O.[,H] 13c, c AornyurejHHrrMr.r, r{To cocraB pa60Taroqet'o o60pyAo,Ba,Hlrff
Ha ,3l(BHBa.[eHTHoii T3C Islt '6paH o{nrLI,MaJrbH,brrM H rB rn,poUecce ,pacqera

T a 6 n p r u a  l - 2
t{acrora orKJroHeHHfl qrcna lr cocraBa arperaroB
OT Ot rT f i  MAJIbHOTO

J - l
-L9

- l

43

7

4 l

I
T

Cocrae
HEH3BECTCH

Cocrae
HCU3BCCTEH

59
l17
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nO3BoJIqIOIque :npeABa'pHTeJIb 'Ho ol le 'HHTb 3ru cnoco6n. B ra6anUe Aa-
eTcq KofiIlqecTBo cJIyqaeB, :B KoToPbIx LIMeJII4Cb OTKJIO,He,HI'tf l nO q!tcJIy
H COcraBy pa6orarculux arpera ' roB, nony,ueHHue r f lpH HCnOnusosaH,ui . r
tsblIxeyKa3aHHblx cnoco6on, rI1o oTHollreHH]o K onTHMaJIbHbtrM g2rpl.ta,H-
TaM,^. |noJIy l leHHbIM no MeroAy AHHa'MHqecKofo {nponpaMMHpoBarHHr (cu.
$ 2-3)

Xors ,KoJrHqecrBo pacrreroB HeAocraroqHo, qro6u .u,arb [ roJr :Hyro
oIIe'HKy npIrMeHHMocrH Toro HJIH H;Horo MeToAa, o['HzKo a,HaJIHB fioJIy-
qe'HHbrx pe3yJrbra ' roB no3BoJrf  er  cAeJrarb npeABapnre.uuHuf i  BbrBoA o roM,
I ITO npI4 HcrroJrb3oBaHHH rBcex paccMarpHBaeMbrx MeroAoB r{HCf lO pa6O-
TaIOUIHX arpef  aroB Moxer oraurrarbcq or  onrHrMaJrbHoro ,Ha oaHH
ATPCIAT. TAX XAX KOJIHIIECTBO IPC}I(HMOB, B KOTOPbIX HMCJIH MCCTO OT-

VIrat<,  KparKoe rpdcoMorpeHHe 3aAarr14 orrruMH3 ar l rw
pex{HMO'.B gHepfOAHCTeMbr y6e)KAaeT Hac B ,Heo6xoAHMOCTH
H ar(TyaJrbHocTr. t  BonpocoB cnTHMr. l3a:Jf iH peIKHMOB W CO-
craBoB f  HApoafpefaroB. oco6uf i  HHrepec rpeAcraBJrf l ror
aJrfopHrMbr nocrpoeHHfl  gKBHBa/reHTHbrx XapaKrepHcrHK
26

arperaToB

Cocrae anperaroB

f t4Ap osrl eKrp o'cr a H ul'rrl't 14 a rI f op I{r M bI OnrH M H3 
i Til ."iHl:

cTaHrIHOFrHblx  pe)KHMOB. Ees peI I IeHHf l  3TI {X 3aAaq ceHr lac

H e r I p e A c T a B J I f l e T c f l B o 3 M o X { H b I M p e u I , I T b A o c T a T o q H o I I o J l H o
np 06 JI eMy OnrI{ M I'l 3 at\Ltvr p ex{I',l M oB 3 H ep f ocltcreM'

rNABA BIOPAS

MEI OAbl o n T HM'rl3 Alq;l'll'l c o cTA',B A P A 6 OT A lolq H x

ATPETATOB rh,qPo gnEKTPo crAH$}i.n

2.{. XH}KEHEPHAq M MATEMAThTIECKA9 f lO'CTAHOBHA 3A'[A9'H

onTHMH3 ALLAH COCTAiBA h PElt(hMA r 'hAPOATPETATOB

cyulHo,crb p a,ccrM aTp,H B a euvl'oit,onr z M H'3 2TIIHOH'HrOfi g an'aq1l

3aKrroqaerc f l  , ;  n l r6op le  cocraBa (craHuu'oHHbIX uonnelg l )

a f p e f a , T o , B | 4 o I I ' p e A e J I e H I { H L I X a K T H B , H b I X M o I I I ' H o c T e H
(ua rpysox) .'  

f ion"T,e cocraB zrfprgp2lgB B3aniMooBfl3aHo 'c [ IoHfrHeM

rrHcro arperaro,B. Ec"rl l l  afperarbl r lpe/lcrzrBJIf l lorcf l  I4HAH-

B H A . y . a J I b | H b I M I , I ' T . e . p a 3 J I H | q H b I M H g H e p f e T I 4 q e c K . I 4 M 1 4 X a p a K -
T e p L { C T L I K a M H , T , O ' C O C T a B a f p e f a T O B O n p ' e A e J I f l e T k l q I ' I C J I O
arperalorB. ES71H 16e 2[1prep21ot g,AHHaKOB6I i l 'o toBoI{:M SHep-

feTr . r ,qecKHM Ka,qecTBaM, T 'o  TJIaBHbIM Saxnopona 'gBJI feTcf l
qHcJro afpefaT,oB, a 'Brce crocT'a:Bbl - paBrHon',pa'BHbI. I aKHM

O6OaSOM. rB Hd1II. I4X 3a'AaqaX MOf'yT paCOMaTpil lrBaTb'Cf I Iapa-
'*t ipot 

cocroflHl4rf arperaroe T'Per rBI{AoB: cocraB' ' t IHcJIo

Vt Z,I(THiB,Haq Halpy3Ka arperaTorg' 'BCe OCTaJIblHbIe f lapaMeT-

p b l p e } K I , r M a H T e X l H } I q e C I { o f o . c o c T o f H l I f l a n p e f a T o B i H l c T a H -

uHH CqHTaIOT'Cf l  3aAa'HHbIMH.

3ana. Ia  o I IT I4MLI32rqu ' l l  co 'c raB3'14 pe lKHMa arpefaroB

peuaericf l  c y'qeroM ,HepapxHi4 Bo BPeMeHI'I  r I4 
"p-9: l l :-T-T:^  

t r4epapx, ;  B ' r rpocr ,paHcrBe onpeAeJl 'erc '  cJ Io)KHBIr IeHcr

cracrcnrol l  yi lpa,BJre.HHfl,  14 BbIpalKaeTCf B TO',M, r{To 13aAaIoTCf

Tper6orsaruns., 'co clopoHbl 6'onee o6uIHx SHepr'erl{qe'cKHx

I{ BTOAOXO3fl HCTBeHHbIX iCHCTSI'1, Oi6f l  3 aTeJIb'HbIe AJIf l  SJIeKTpO-

aruntlrr.  o6uquo Tper6roBarHl4fl  3aAaIO'IrCfl  rB 'BI4Ae fpa',QI{Ka

HarfPY3KI4 ICTa,HIIIHH H,BceX pe)KI, iMHbIX o|paHHjqeHHIl.

f i .pup^" f  B ,npocr ,paHcrBe Aaer  BO3MOIK'HOCrb paccMaT-

p H l B ? T b 3 a A a H H y I o 3 a A a q v K a K . . B H y T p H c T a H u H o H . H y } o
14,I4OnOJIbgOBaTb AJIf l  OUgTHK,H pe11IgHUft 'BHyT'pI4'C'TaHUHrOrHHbIe

Kp HTep H14 O'nTH'M a JIbHocTH.' S x c n , n , y a r a I I H o ' H H 6 I e 3 2 1 p a r b l ' H a r l 4 A p ' o 3 J I e K T p o c r a i H u 1 4 H

Hr :H^ i  H " t  Hnp ,
27



lhe Ha- aMoprusarradHHbre oi 'qh,cJreHuf l ;  14"-  sarpaTbr 'Ha
sapa,6oruylo rrJrary; Hnp npoqH,e 3arparbr Ha or{crrJrya-
Tar ( t r ro .

Bce cocraBJrf l tourue gar,par He 3&B,HC,n r  or  pelK,HMa
afperaros rr f3C, qro HcKJrroqa,er ,B,o3M,o)KHocrb HX r.tcr,oJrb-
goBaHHs B Kaqec'TBe K,pHTepHfi orrrHM,H3a'uI4I{. Bsnay gro,r.o
AJI f l  OUeHKH npHMeHf l I ,OTCf l  TCXHHTIeCKH€ nOKa3aTeJr 'H:  paC-
XOI rBO[br f ,HApOSJIer(T'pOCTarrutrur 3a onpeAeJr€rHrHbrir npoMe-
)K,yTOI( ' ,BpeM,elrH 

Q", HJrr{ ,r(.  ,r I .  A. f3c Ir, .  onruuanbiHbrM
6yler rpeu,er{ne, 'npH r(or,opoM

Qlr :  I \ {L IH.  (2 -  1 )

Beruquntr  Qrr  kt  r l r t  cBf l3aHbr QynnuHoHaJrbHo, v pe-
3yJrbTaTbt peueHHfl He SaBH'cflT oT ,Bbr'6o'pa TO|O LrJrH r{HOfO
KpHTep,Hfl.

E,c.nu'pacqer,pe)KHMa npo?rr3BotrHTcf l  I ,Jr f l  HeK'oT,opo,r ,o
nepuoAa T, 

"g 
Kpprrepr{eM flBflqercfl croK f;3C lZ", npnueu

ON'THMAJIbHbIM f l IBJI f lCTCq TloT Pe)K,HIM, , I IpH KoTopOM

t : l t l

V/r :2  Qr tA .c r  -  MHH.
t : l

Pacxo4 fOC il 'pr H3Becrrr,orl MoulHocrr4 cKJraAbr,Baercfl
LI3 rpaCXO'Aa afpefaTo'B Q"r, nyct{oBb1x rpa;cXo[o,B Q.r, H rlo-
Tepb ,pacxola qepe3 'coo'pylKeHlrfl ,pr BcnoMofaTeJrbrHbre Me-
xa,HH'3MbI f3C Qnorr, T. €.

Qr t :  Q" r  *  Q" r  *  Qnor r .

OlpexHMa pa6ortr arpelaroB BarBH.cflT ToJrbKo B,eJrprqn-
HbI Q^r 'I l  Qrrr. Be.[H.{U,Ha Q21 OIr'peAeJrfleTCfl IrO gHepreTH-
qecKHM xapa'KTe,p,ua'TH'KaM arperrarorB. f loHqrue <<nycKo:Bbre
pacxoAbr>> qBflf lercrr o6o6ueuHbrM. B 3To noHflTHe
BKJIIOqAIOTICfl H:E TOJIb'K'O TC PACXOAbI, KOTOPbIC II'PE'!.IIIE'CT-
ByIOT EKTTOqeHHIO afpefaToF B 'c,€Tb, H,o oHo oTrpaxiaeT
Becb KoMIIJTeKC'Me'pO' r rpHnTkt i l , ,co ' i lp 'oBolKAalo l l lnx  nycK
H OCTaHO,B a'fpefaroiB. Tax, qH,cJro ny'cr{oB tsJrHfeT Ha Ha-
AelKrH'ocrb par6orbl arp,etar\cB H Hel(,olopbrx o,6u{ecrarH,UlloH-
I{bI 'X MeX?HH'3MO,B, iHa ' [epHOAHqHOCTb peMOHTOB, Ha 3arpy3-
Ky sKCnJryaTaqHoHHOfO [re,pcoHaJra Lr Ap. cJr,eAosaTeJrbHo,
nY,cKosH,e ,pacxoAbr B o6ulerr 'cJrYgzle ,HeJIb3fl yqI4TbrBaTb
TOJIb'KO IB BI4AC 'AONOJIHIITCJITJH'OTO 

PA.CXOAA BOAbI. OAHAXO
cefiqac eufe rHef 'MeroAHKH oUsHK,r4 nycKoBbrx pa,cx'oAo,ts, 'Her

I(AI{HX-JIHI6IO AAiHHbIX O UX BCJIHqH'HC, THEAOCTATOqHO 'I ICHO,
oT r{aI(HX Qaxrop'on 'o,rr,H 3A'BHcfr, rroSToMy B ipaccMaTpH-

28

BaeMbrx 3aAaqax i lpl{HfiTo yql. l fbl ;BaTb 14X foJIbI{o B BfiAe

TIOCTIOflHITIbIX AOTIIOJIHHTCJIbIHbIK PACXOAOB BOAbI HA CAHHHII-

C yuelou ' tr ]cI(oBbIX PacxoAoB

At t QolAr t , (2-3)

I lAe t : ,1 ,  2 , .  .  . ,  m-  HoMep pa 'c t {€THofo HHT'op 'BaJIa BpeMe-

HHi rATr - AJlHTreJIbHocTb pacqeTHolfo HHTep,BaJIa BpeMeHlI.

I4,s gTOnO BbI'palKeHHR B,HAHO, ,IIT,O yqeT ,n,y'cKorBblx pa',c'

xoloB rpe6yer peueHnfl san.alq^r I .nFl Bcefo nepHoAa oII"

T H M U I a l \ r 4 L r , a H e L i l f l K a l K A O r O p a c q e T H o f o H H T e p B a J I a
BpeMeHH.' 

,B1rs;poft ;suA nepapxuz - H.papxlrf l  Bo 'Bp'eM'eHH' I4MeIor'

Cfl Tp,H rCTa.II,I4H ,p,e[IeHl{fl paCCMaTp?I'BaeMOIl sa1aqLr. I-Iep-

Bafi - TeKyulee nJIa,HLIp'OrBa'HI'Ie HCnoJIb3oBaH'Llfl' a'rperaT0'B

C Ba6JrarOn.peir,te,U11OCTbIO AO OAHOTTO rOAa. IJ,enln STHX paC-

qeTOrB flBJIfleTCfl COCTaBJIeHHe 'I-pSrQIaXa KaTIHTaJIbHbIX 'H Te-

Kyrr\HX peMoHTOB afpefaTolB. 3ra- sa1asa ,qBfl f leTce o6ue-

,cra,crenlnbfi ,  tax K, 'K'pI 'C' ' .JIaraeMafl M'oIrIHo'cTb fec BJILI 'eT

Ha gKOHoMItTIHOcTb H HaAex{HOCTb BCefi SHeprocncTeMbl'
,Stopu" - ortepa.THB_Hoe rlJrar-rnpoBaiH,H,e c cyrorlHoft 3a6fla'

f,O,BpeMeH,HOCTbIO. IJ,enurc 3TI'IX pa'CqeTOB flBJIfleTCn COCTa'B-

T.CIHHC IIJIAHA HCNOJIbSOBAHUq AINPCfAT,OB IIP.I4MEHHTCJIbHO

K ga'AaHHbIM y,cJIOBHfl 'M par6Oru f3C n Ql ' tr f fQrl l te. 3ra 3aAa-

qa Mox{eT paccMaTpHBaTbcf l  KaK BHyTp14CTaHuHoHHaf i '

BnrE,Ay Toro qro 'Aaxe C ,cyToqHofi gar6narogP'eueuuo'cTblo

HeJrb3fl no1yrrHTb AOCTO,BepH)'IO U'CXOAHyIO l',tru'QopuarII'HIo,

IIJIaH I,ICIIOJIb3,OBa'HHfl, flBJl,fleTcfl JIHIIIb IIpOnHo3orM' ocol6eH-

Hlg ,e,cJrg foc peryJr,r.rpyeT qacToTy B ,cHcTeMe, TaK KaK

B OT9M ,cIyl{ae rpaQl{K ee HarpygKl4 Mo)KeT BHar{HTeJIb'Ho

OTJIItqaTbCfl OT ,ga,n.naUHpOBaHHOfO. Tp'eflf CTaAI'In - O'II'e-

paTHBH'Oe ynpaBJIerHHe, KOTOpOe EeAeTcf ' ,B TeMne r[poI{3BO.II,-

l l"a. B eio'm ,cf lyrqae 3aIIJIaI lHpoBarHHblir pexuvt KoppeKTI{-

pyeTcfl vr nrpI4BOAHTCfi ts COOTBeTcTBI',Ie c peaJIbHbIM'H

ycJroBHsMI4.- 
PaCCrnAaTpHBaerMbIe ga6a;u7 ;HeJIb3f OTAeJII4Tb 

'kr CAeJIaTb

He3aBI{CHMbIMH OT BCeX Apyfl4x SKCIIJIyaTaIIHOHHbIX 3aAaq'

Bax'HefirunUU SaAaIIaM'H n'pu SKCIIJIyaTa'I\Lrl4 sHeprO'CH'CTeM

Lr AJrSKTp,O,CTaHUfift flrBJIg'eT6fl O6eCneqeHHe HaAelKlHOCTpt
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3Jr er(Tp o,cH a 6x{ eHHfl H or{oHolvl HI{HOCTH UCn,orbBOB aH'LItI SHep -

rcpecypcoB. Bnu4y MHoroo6paBHfl  14 cJlox{Hocru 3aAaqn
HAAC}KI{OCTI , I  I I  3 I (OFIOMH'q i I IOCTb PACCMATPHBAIOTCf l  ,  KAK

n,paBI4JIIO, OTAeJIbHO, HO C yqeroM BCeX rHX 83aHMOC'Bfl3eIj I .
l t lnaeelcs 'oi lpeAeJI,€iHHzr Idepapxnq B pelxe'HHI,I  sTHX saAar{.
Tax, Ba'AaqH HaAe)KHocru cql, trarorcf l  I Ie'pBooqe'peAHbIMH,
a,3aAaqH 3KO'HOMHq,H'O,CTH -,BTOp,O;CT:eIIeHHbIiMH. 3rO [I 'OJI 'O-

x{eHHe o'[peAeJrf l 'er nopflAoK HX peueHllq. O6ltqHo 'ycJIoBI{f l

I{a,Ae}KHoli  pa6orst oi lpeAeJlf l}olcf l  'npt4 ynpouleHHoM aHaIrH'

3C 3KO'HOMHTIH,OCTI,I,  A 3ATCM NPH 3I(OHOM,IIqCC'KOII ONTI4MH-

iSrgHH 3TH yCJTOBWn gAI:a'IOTCfl 'B BI4Ae Oi6searerbHblx on'pa-

un 'qeuzf i .
3aAaqa nu6opa cocraBa H pe)K ' I ' IMa fnApoar 'p 'eraroB

peuaercf l  npH ycJIToBLIH o6qsarenbHofo BbI' I IoJIHe,HHg B'cex

O6qeCU.CTeMHbIX vr CTaHIIHO'HIJbIX OrpaHUqeHI4Ii  I I IO HaAe)K-
} IOCTI , I  O6TTTE,CUCTCMHhI ,E  O, r 'DA;HI - IT{CHHq.  HAI I IDHMCD.  I IO MH'HKI -- 

f 
_ , I

MAJIbHbIM'H MAKCHMAJIbIHbIM MOIq 'HOCTSTU I3C,  ;NO PC3CPBAM
M,OIr{,H'OCTH, nO CKO.pOCTH H3lUe'HerHHfl M'OUIHOCTH OTpa)KaIoT-

c f l  3aAaHHbIM rpaQHKro 'M Harpy3Kt4.  Eof l l I r raq )Ke qacrb

CTa,H,r {HroH,HbIX 0rpaH, t tqet {Hi i ,o6y,c .uos"r teHa Qaxropav l lE Ha-

Ae lKHor?  pa6o ru  a rpe ra ros  H  f3C .
Orpa ' ,nnueHHn M'oryr  HMerb pasnHvHst f i  ia 'HxeuepHut i

CMbICJT,  HO yCJIOBI{O HX 'MOX{HO paS6nr l  iHa ABe r ,py I InbI :

6esycnoeur te  H ycJI 'oBHbIe orpaHHqeHHn.  K 6esycn 'onHblM

oTHro,c,f lTcf l  Te orpaHnqe'HLIf,  Ha'pyueHHe 661arpbIX CB'f l3aHO

C A,Bapaf iHOI l  CHTyal l t4eI?  VI ITH TnIKeJIbIMH' I IOCJIeACTI iHf fMH

B paccMarpr . r 'eaemir f t  v rJrv  nocJ leAyrcune 'nepHoAbl  pa6or l t

f3C.  VCI ,OsHI ' te  OfpaH?IqeH14n yqHTbIBalOT 3K,OIH'OMHqeCKHe

$axroptt, 'KoTopble oi lpeAeJlf l IoT,cf l  npeAbICTOpHeiI Lr[Ir4 f , i 'o-

c Jr eAy lou H M H y cJI OB,krfl,M H 3 KCn JI y a r a qI'I H.

Kpa rxo  oxapaKrepHsyeM Ha .H6oJ lee  pacnpoc rpaHeH l l b l e

ofrpaHLI,qeHvfl.:'  
I  )  no Ao'nycru(t\{btM MoIIIHo'|crf lM arperaToiB. . [ lonycrH-

MbIC ]NPEACJIbI ONPCACJI' I IOTICfl N'PO|HO3HbIMI{ XAPAKTCPHCTI'I-

Ka;MH 2'rprep21,93, AOnyCTHMbll\ ,4 TeMIIeparyp'HbIrM pelKHMoM

fcqepaTopo,B, I IoAnflTHHKOB, no.x, l l lHIIHHKOB, KaBHTaUI'IOHHbI'

MH orparHHqeHHfMH [ Io  Typ6HHaM, nn6paUraef i  a ' rp 'eraTa

H  T .  A . ;
2)  ,no 'cocraBy arperaToB ( 'Hanpuvt 'ep,  'HaAexHocrb cxe-

Mbr co6crBeH,Hbrx Hy)KA r,pe6yelpa6orbl oIIpeAeJIeHHbIX

arperar"on); i lo ycJloBunM npaBI4JIbHoro A'ef icteu'q :pe.neft-

HOI} gaUIHTbI ,B pa6Ore AOJIX{'HO HaXOAHTbCfl OnpeAeJIeHHOe
q,f lC/rO arperaTOIB; eCJIH HeAOnyCTHMbI Xarclre-.nU,6O KO'M6H-

Haurru a fpefaToB,  r ro  ycJroBr . r f lM pa3MbrBa pycJ la  Hi lk l  6e-
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pefoB HH)KHefo 6 le$a.  t lacro noAo6HbIe o fpaHHIIeHUf l

onpene. r r f l roTrcq, fJraBHof i  cxeMol i  sJ IeKTpHqecKHx coeAI4He-

guh, 11orfAa afpefaTbl BKJIIOqSHbI Ha ' ,UIH,HbI pa3IHI{HOI'O

HarIIpflx{'eHvfl';
5l  ro AJtr.rreJrbHocrin HcrroJlb3oBa,Hkrf l  arp'eraroB. CIo'La

oTlr,ocf lTcf l  ofpaH.HqeHH,f no AJIHTeJIbHOCTH npocTofl  aFpela-

T o B t s X . o J I o A H o M , p e 3 e p B e I l e p e A I I , y c K o ' M ' r u a I I p - H M € p l k l ' 3
ycJrroBHft nuae}nnoa ,pa6or'r. , l  TIIOAIIf  THHKOB. KOCeeHttoH

xapaKrei lHcTLIKoIl  AJIHTSJIbHoCTH XoJIoAIIOTo Lr ropflqero

cocToflHH'I afpefaT,oB qBflf leIC'I  q.H'CJI|o nycKoB 3a pac'cMaT.

p HB a eM br fi n ep,"oa,.'flp n vroli x a p a'|I{rep HcrI{ Koft- 
a1l]1lti:I.{:;

CTH fl ,BJIf lCTCfl qI, ICTO'qA'CO'B I{CIIOJIb3OBAHHS YCTAHO]BJIEHI{OH

MOITIHOCTH af 'pefara;
4)  I Io  peaJrH3ar IHH pei r reHuf t .  3ru  o fpa 'HHt IeHHf l  o '6y-

cJIO: lJIeHbI cXeM aMH kr yCTpOfi cTB a M 14 p elKH M Holl a ero x4 aTI'I l(i ' l '

I , I3'secrH,o, eTo B AeftcTByIOIqH;( y'crpoi icrBaX Hafpy3Ka Me>K-

Ay arpefaTaMH pac,i lpeAeJrf leTcfl  / IH6O n9 paBeHcTrBy MOur-

Hocrefi ,  i lH69 nO paBeHCTBV OTI{pbITI ' I l l  HaIIpaiBJInrci l lero

,""rpdta- 14laeeTcfl  oT,cTp'oftKa OT 'qacTblX I43'Me'He:nvrh qltc-

J Ia  arperaTioB.
OipaHuue' r4 f l ,  : t I€peI {HCJIeHHbIe B i lepBbIX Tpex nyHKrax '

gaue ,B,Ceto oTHOCflTCs r ,rPYIile 6esycJIoBHbIX, a B rleTrBep'

T O M - K f p y n , i l e 5 / C J I O B ' H b I X ' o A U a r o l K e c r K o r o p a 3 r p a ' , H l 4 q e -
H H f l r I I p o B e C T . H H e J I b 3 f l , T a K I ( a K t s K o H , K p e T H b I X y c J l o B i l f l x
.3H aquiM O,CTb Of p a HI,tr{ eHHft trlo xer 6lrru p a 3II'III HOI:I.

3 6f ix1,eM'Cny'Iae ;HrMeericf l  MrHo>Ke'crBo AorIycrI ' IMbIX-pe-

u/ennfi  [oCTaBJIeH'HoIl  3al.a'sv. 3aAallsas MoIIIHocTb I JL

N{OX(eT 6ltrt  rBbIAaHa rB CHcTCMy IIpH pa3JiHqHbIX KOMI6I4Ha'

I I H ' X B K J I l . o q e H H b I X a f p e f a T o B I I J I p H p a 3 I u q H o M p a c n p e -

AeJIeH,HI,I ,HZ',f'p!3KI'I rMe)KAy HU'MH' BapnupoBaTb MO)KHO ql'lc'

JIOM BKJIIOqeHHbIX alpef aToil ,  c ' ,ocTaBoM ' l l 'pH tIOCTTOfTHHOM

r{HcJre arf,p€fsToB kr pacIIpeAeJIeHI4eM Hafpy3KH' PastN'IeP-

H o c T b 3 a A a q H ' o n p e A e J I ' I e M a f l K o J I H q e c . I r B ' o M B a p H a H T o l B [ I o
qHcJIy  H CoCraBy afpefaro 'B:

(: Kr^*"

p -
K:K*r*

(2-4)

fAe C(Ir) i  -  qHCflO COqeTaHI4it ug t sOSI\aOXI-IbIX K ?IC[OJIb3O-

BaHiiro arperaToB ,I IO K, npnqeM K BKJIIOqaeT TOJIb'Ko A0'

i lyciuMble KoM6,HHaII i lu.- 
f lpocrue pa,cqeTbr rroKa3brBaloT, qTo BO3MOIKHbI AecflT'

'Kl4 Ll 'COT,HH BapUaHTOB ,II 'JIf l  CTaHUHH C qUCflOM afpefaTOB

l0-20,
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OCO6e,un,OcTbrO AauHOfi garyaqvl f lBJIgeTCfl H TO, qTO AJIS

3aAa,HHOrO ,peX{HMa ,IIO MOUIHOCTLI Mo>KHO HaftTH THeCKOJIbKO

p aBHo3HaqHbIX BapI, laHTOB IIO npHHflT0rMy I{pHTepl4Io.

ECrecrSeuHO, qTO IH'6'KOCTb npOqeCCa ynparBlle'HHq IIOBbI-

LuaeTcn, ecJIH 6ylyr O' i lpeAeJIe'HbI rBCe p?rBHO3HaqrHbI'e peue-

Tlnfl.
BCe CKa3aHHOe BbI [ Ie  nO3BOJIgeT 'CAeJIaTb BbIB 'OA'  qTO

3an.arra 0nTI{MH3aUHH ,COCTaBa H pe}KI{Ma a'fpef aToB f lBJIf leT-

ofl, 3a,u,aqeli HeJI14HellrHoro ilpo'fpa'MrMHp'oiB alHllg' tc MHoIloSKC-

Tp,eMaabHoft UeJIe:BoIl SyHKUHeii H LIMeer BbIcoKyIo pa3Mep-

OfpaHHq,erHt l f l ,  ga 'AaBaeMbIX B B, I4 Ig 'pa iBeHCTrB'H Herpa 'BerHCTB.

PeSy.nurarlr peuIeHHfl AOJI)KHbI BbIAaBaTb'cf l  B BHAe B'CeX

p a BHOIIp a,BHbIX tB 2 PH?HroB.
A aau ru M a TeM aTHrr ecKyro :n,ocTarHorB Ky_ p a ccM aJpIP aeMoLI

BaAar{H.  3a.qauu:  npaQHK Ha,rpy3 'K l ' l  fAC y 'y ' r t : ly ' r t ( / ) ;  non-

MHO}KC.CTBO 'BO3IMOXHbIX K H'CIIOJIb3OIBAHHIO ArPCrATOIB K

inp"u.r K=M, rAe M - o6u{ee M'Hox{ecrBo arpe'.,T'oB).;

3H'epf e ' rHqecKlIe xapaKTepHcrHKH arperaToB Qt:  Q1 (N' i '  H t ' )
( t  - ,HoMe P afperaia;  Qt -  pa'cxoA arperara,  ly ' t  -  MouI-

HocTb arpe'rara,  H t-rHaIIo 'p arperaTa) ; 'nyCxoBble pacxoAbl

H a a f p e f a T a X ; B c e ' o f p a H H q e H I , I f l n o r C o C T S B Y H p e ) K I 4 M y
HcnoJIb3oBaHHq arperaToB I- I  f3C; Att  - ,U,JI I {TeJIbHOcTb pac-

qeTHbIX HrHTepBaJIoB BpeMeHH ( t :1 ,  2 ,  " ' ,  f f i ) '

3xOsOl, I l , t9 '€CKO€'petr leHLIe COOTBeTCTByeT MI4H]lMyMy

pacxoAo:B2H,Hfl cTo,Ka 3a ne'pHcA gI]TI,IMI,I3a,uuPl' T. e..6yner

noJIY'qe'Ho n'P'r:n, 
,=,, t-nt i:n

w -
t : l  l : l  t : l  i : l

3a ,HegaBHCHMb le  r l t ePeM€F ITHH€  npHHHMatOTrCq 'C 'OCTarBb I

arpefaroB p (npuuena peK)  H 'Harpy3Ka Ka>KAOTO arpefa-

Ta Nt .  3 .u ,ec l  p- ,Ber f fop ,cocTaBa afpefaToB H3 saAaHHOfo

[oAMHOX(ecrBa K, a Nt- HaFpysKa Kax{AOfO i-FO arpefara

r.r3 cocraBa p.
TorAa ueJreByro Qynxuuro MolK,HO 3anHcarb B BHAe

t : f t |  t : t t l

vr - I Q', (pt, N,i), atr* ) Q"t (R,) A"r' (2-6)
f : l  t : l

3a1a.ra peuaercf l  c yqeloM orpaHHqeHHft :
'NO 6AJIAHCY MOII IHOCTII  CTAIIUUII

L : N

l / " t : )  N i ;
i = l
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nO .[OnyCT'HrMbIM LOIIIHOCTflM

Ni*"*" 2'N t7Ntn 
",ri

, i l ,o o6sgarenbHori ,pa,6ore KaKO|O-JIH{6o 'co'cTaBa, T. e.

N o ; ) o '

rne N - ,- M'oIIIH'ocrb Kd)K'!,'o'fo H3 ql'Icra o6gsarenrHo
Pg"

BKIIoqeHHbIx aFpefaTo,B B paCqeTHoM H'HTepBaJIe BpeMeHH;

SAeCb Po -  i lOAMHOX{eCTBO o6t lsarerbHblx  a fpefaroB

poePt )

orIT'HMH3aqI4I'I, T. e.
Ct( Crr; Cr:{ 'C".",

rAe Ci, C, - qucJlo nycKoB -Ha Ka)KAoM arperare H Ha

cTaHII I {u B I IeaoM 3a I IOpHOA-T; Cu",  C" '"-  3aAaHHbIe HOpMbI

nycKoB Ha afperarax 14 I  dL;
orrpeAeJrfleMbre ycTpoficrBaMlI pex{I,IMHOfi aBTOMATIdrlVT-

Hanpl luep, i lpH paBHoMepHoM pacnpeAeJIeHHI4 Hafpy3KH:
AI ,

N r t -  N r t - . . . :  N r t : } ,

r A e  N n ,  N z t , . . . , N n t - M O I I I H O C T I ' I  a r p e f a T O B  l '  2 ' ' ' ' ' f l l

Z - qHcJIo BKJIIoqeHHbIX arperaroB.

Moryr saAaBaTbcrr Tr Apy|ne orpaH,nq,oH,Hf. cocras

orpaHu;er{Hfi onpeAeJlfercf xonxpernblMI4 ycJIoBHflMH. 3a-

Aaqh oIIptMII3 ar\kr7 cocraBa arperaToB B O6ufeit [OcTa-

H o , B K e , I I o K a e u e c T p o f o H e p e u l e H a ' T a K K a K ' o T c y T c T | B y I o T
MaTeMaTHr{e;CKH,e MeTOAbI, nOSBOJIflIOIU,He HafiTI'I KOp'peKTHOe

perueuue. flpaKrl{Ka tsbIHyMAaer'I{cKarb nPl6l-1T-t":lt-:

MSTOAbI rrIIH paCcMaTpHBaTb qacTHble MOAH'QJ'IKaUHI4 STOH

iu4uur. PaoCrr,1OrpI{M 'OoHOrBHbIe MeTOAbI' rHa 6age KOTOpbIX

MOfyT 6lrrl paSpa'6OTa,HbI aJITOpHTMbI oIITH'MH'3Ar4'H'14

BHyTpr{craHr.u4oHHbrx pe}KHMOB. vCnonHo 3aAaqH MOX{HO

pa3AeJII4rb Ha rlerblpe rpyllnbl:
l )  onrL IMH3auHr  cocraBa H pe lKHMa arperaToB;
2) onruMhsauun r{HcJIa arperaroB;
3) onrt4MI43 all l l f l  cocraBa arperaroB;
4\ HarrBbrroAHefirrree pacnpeAeJleHl4e Harpy3I{I 'I Me>KAy

a f p e f a r a M H .^ 
B o6ueM cryqae afperarbr oAHor? rHApO3JIeKrpocTaiI-

r\Hu HMeroT pa3JIEqHbIe xapaKTepucTLrKr4, nosTOMy 3aAaqa

3aKJl loqaeTcf l  B Bbl6ope CocTaBa arperaToB H pacnpe4,eJle-

HHvr, Me)KAy .HHM11 HarpysKg, EC1U XapAKrePI'IcrI{KI{ IHApo-

kloo 03



AfPCf AToB T3C HACHTI, I t IHbI ,  TO HCO6XOAI, IMO OTbICKATb

ToJrbKo onrnMaJrbHoe r{Hcro arperaroB. I Io cocraBy (craH-
rlr.roHHbrM HoMeipaM) nce BapHaHTbI pa6orlt c i lo,croflHHbIM
rrHci loM paBFrorrpaBHbr,  a Ha py3Ka Mex{Ay arpefaraMI, I  pac-
npeAearrercf l  nopoBHy.

B HacroflI lree BpeMfl 3aAar{a onrHMHsat\krkr cocraBa v
pelKHMa anpefaToB paccMaTpHBaeTcf l  I {aK sKcTpeMaJlbHaf l
3aAaqa xou6nsaropHoro rplrla, B xoropofi Ha MHoxecrse
AHcKperHbIX xona6nHauult HaxoAurcfl MI{HI{MyM uenenoft
@ynxuua. MeroAu peueHun AHc'KperHbIX saAaq paapa6o'
+a+rbl erqe I{eAoe+a+sq+rs. B Hprx o6Jra.erb Ao

pO,fo coOrserCTByeT ner<otOpOr'ry no4rtrHoXecTBy. t{ucnO-

BepuHH MOX{HO Qop*n"poBaTb Ao noJIHOfO nepe6o,pa Bcex

Bo3MoxHbrx Bap1ain iou. -  OAHaxo MolKHo vr ryr4  6onee pa lg lo-

Haf lbHbIM i IyTeM, npu I {OTOpom or6pacblBaloTcf l  Te nOAMHo-

x{ecTBa, KoTopble ne MofyT coAep>KaTb OIITIIMaJIbHbIX pe-

ueHnt?.
Han6onee o6qaq cxeMa 'BeTBJIeHI'If l  npeAJlox(eHa B p9-

6ore  [J I .  24 ] .oHa ocHoBaHa Ha AByx i . IHX(eHepHbIX cooo-

palKeH14qX: nepBoe -  B pa6ore l leJlecoo'6paauo oCTaBJIf lTb

TaKoe r{nclo arperaToB, f ipn KoTopoM xaxAlt f i  I43 HHX 6y-
K MaITHMaJ IbHOMy;  BTO-

ureunfi  f lBJIf lercrI uenrtnyx"uol l  H HecBn3a'Huofi ,  I{To HcKJIIo-
qaeT npHMeHeHH,e peryr f lpHblx  MeToAoB.

IJ,enrpanbHafl HAer xotvI6uuaropHblx MeroAoB saKJIIoqa-

erc f l  B 3aMeHe I IOJIHO|O nepe6O,pa Bcex BapHaHToB r {acrHt l -

I{bIM. 3ro ocyqecr,BJlf lercf l  o16pacuBaHHeM IIoAMHo)KecrB

BapI . IaHTOB, SaBeAOMO He COAepX<al r IHX OI ITI IMaJIbHbIX peue-

uufi .  f lpHcryn af l .  K H3JIolKeHHIo o,cHoBHbIX MeroAoB pelxeHafl

AaHHofr  3aAaql l ,  cJ IeAyeT i loAI IepKHyTb Bo3MO)KHocTb coBep-

uIeHcrBoBaFILIq  HMeIOITIHXCq aJI |OpHTMOB H CO3AaHHf l  HOBbIX

Ha 6ase Apyrax Ma'TeMarur{ecKnx MeroAgB.

2-2. OITH;MH3AItrHI-COCTABA t1 PE I#liMA AFPE|ATOB

METOAOM BETBETI tH fPAHh[

B p"4,. pa6or ]J[.21,241 l{3rlaraercn reopgr j leureHur
OnTIIMH3aUI{OHHbIX 3aAaq MeTOAOM BeTBeI? H rpaHIl I { ,  KOTO-
puf i  uoxer 6r. t r t  npHMeHeH v l . r r f l .  Ha[Ief i  3aAaqn.

Cyrl MeroAa BerBeft H rpaHlllr 3aKJlloqaercfl B ToM' qro

MHOX{eCTBO BCex BO3MO)KHsIx COqeta'gUft arperaToB nOCJIe-

LOBaTeJIbHo pas6LIBaeTcf Ha noAMHo1{ecrBa. i loAuuox{e-
cTBa cpaBHHBaloTcq MeX{Ay Co6oft no HI,Ix{Hett rpauulle He-
KoToporo KpHrqpLIf ,  a B Aa.ulsef i I I IHX pacqeTax or6pacu-
BaIOTCfl  Te I IOAMHOIKeCTBa, K'OTOpble '3aBeAoMo He MOryT
co.qeplKaTb OtrTHMaJIbHOTO perueHnr. Onrnul' l3aUI{OHHbII?
npoUecc onpeAeJlfleTcff c1loco6oM BeTBJIeHI,IT (pas6uenun)

o(Uero MHox(ecTBa Ha IIoAMHoII(ecTBa. IrlcxoAs Ias npyHfl '
'rOfi CXeMbI BeTtsJIeHHfl, HaMeqaIOTCfl CpaBHI{BaeMble BapI{-

aI ITbI COCTaBOB l l  AJI f  Kax(Aoro BapHaHTa npoH3BoAHTCfl
H a HBbIf OAHeI:IUee p acn p eAeJIeHHe H anpy3KH

' 
Tax, MHox(ecrBo AonycrgMbIX xou'6anaqnf i  arperaroB

G MOX(I{g i lo MHonouaronof i  cxeMe pa36l{Tb Ha 6onee

MeJrKHe TIOAMHOIKeCTBa. f lpouecc BeTBJIeHHfl  USO6paxaer '
cfl c [oMolqblo .u,epeBa peuenzfi, Kax{Aafl BeplunHa KoTg-

04

p o e - [ p H o p I { T e T n p H B K J I r u q e H V v | H o T K I I o q e H H H a r p e f a T o B
o n p e A e J l f l e T c f l c o o T H o I I I e H H e M M a K c I l M a J I b H b I X K . I I . A . a f p e .
,uiou. B nepnyrc oqepeAb BKJrroqalorcf JIyquHe no K. n. A.

arperaTbl, OTKJIIOqaIOTCfl )Ke XyAIIIne. O6a IIOJIOIKeHHfl Bep-

ubr r4 rrl l4poKo ?ICIIOAb3yIOTCfl B sKcrlJlyarauuossoft IIpaK-

THKE.

! 'u^uuu peuaercfl B cJreAyrouefi nocraHoBKe. 3aAault

f p a Q H K  H a Nn-Ai " ( f ) ,  pacxoAHble xapaKrePPI-c tnrL lnDaOHK Harpy3KH Nr :A i " ( f ) '  pacxoAHb le  xapaKrePP lc |n l l 'A

u ip . . u toB  Q t :Q t (N t ,  H1 )  ;  
'Hanopu  Ha  a rpe ra rax  r t i '  Ko -

ropue He MeHflIoTc'I  B TeI{eHHe Bcefo [IepuoAa onTI,IMI,I3a.

\; ; .  i lycxonne pacxoAbr He yqr4rblBalorc' .  Heo6xoAutuo

M I . I H I , I M I 4 3 H p o B a T b A J l f l K a x { A o f o A H c K p e T H o | o 3 H a q e H H g
MourHocru fOC $YHxuulo

i -_n

t I tM):) Qr (Nr)
i ' = l

npn ycJIoBHfi co6JIIoAeHI{f l  6a.r l .a'nca MourHocrl{

il"t - i," t,
f,

t4 BbIiIOJII{eHtlf l Orpaultueuuft i lo MoIIIHocTH AJIfl BK;1IoqeH-

HO|O a fpe fara
Nt*"*( Nl ( Ni*"*".

CocrosHne arperaToB 6y4eu SaAaBaTb c i IoMoII lbIo BeK-

Topa i: (nr, .f12, . . ., f in) ' Ka>KAafl KoMrIoHeHTa Koroporo

f 0, ecJlI,I i-fi arPerar orK,nlorleH;
m i :  (  '

t l, ecJILI f-fi arPerar BKJIIoqeH.

Ec.nu HaMeqeH xaxoft-nu6o cocTaB V TIIpOB€,I I ,eHO pac-

npeAeJIeFII4e Hafpy3Kn MexAy afpel 'aTaMH' Koro'poe xapaK-
35



iepHsyercrr BeKropou ff  (N r,  Nr,. .  . ,  A/r, ; ,  to 
' .

i : n

f t,V- (")l:L Qe (i/a).

CneAosareJrbt , to,  3aAarra cBoAHTcR r i  I {axo)r{Aerr} t ro ra-
KO|O BeKTOps f i1 ;11GG, npU KOTOpOM

I ('oo,) - MHH f C, (t/,).
i : l

(2-7)

3Aecr G - MHoxecrBo Aony,crnMbrx xoru6uHarrufi arpe-
faToB.

flpu AaHHoM MeroAe rroAMHo)KecrBa oqeHr4Barorcfl no
Hnxuel i  rpaHr,r [e Kpnrepnq (2-7).  l loa Hnxueft  rpauuqer?

noHHMaercf l  HeKoropaf l  Snxrun:
Hafl BeJrLIqI,IHa, [OIyqeHHaq npH
ycJroBr.rn pa6orlr qacrn arpera-
TOB aHaJrHsHpyeMOfO nOAMHOIKe-
cTBa c MaKcHMaJrbHbrMH K. n.  A.

N; flpu groM cqnTaercfl, rITo Lrx Ha-
+ rpy3Ka Mo)Ker MeHflTbcfl oT Hy-

Jrfl AO MOXIHOCTI4, COOTBeTCTByTO-

uefi MaKcr4 MyMy K. rr. A. Ha
p acxoAHofi xap axrep HcrHKe. A.rrs
sTOfO paCXOAHarr XapaKTepI,rcTH-

Ka KaxAoro arperara 3aMeHqercf l  Hau6onlueft  nunyxnof i

QyHxqueft (puc. 2-l), Arrn Koropofi

ffi t,, npu 0 < l/i { //*n;

ffi 
npn //*7 1 Nt ( ffz MaKc'

r4e y'y'*1, Q*t - MoIIIHocTb H rpscXoA i-ro arperaTa B TorIKe
MaKCHMyMa K. rr .  A.

flo srnl,r <<ucnpaBJIeHHbrM>> xapaKTep]IcrI{KaM arperaroB
peuaeTcf l  BcnoMorareJlbHarr 3a1aua onpeAeJleHzff  Huxgef i
fpaHrrqbr Kpr{repHf onrrrM?rSarIHH

'  
i - n

f. (/V) - Mr{H ) Q.o (Noi,
j : l

. 0.< ffoe ( y'y'/uaxc.

Puc. 2-1. Ouxrnnuafl  pacxoA-
HaH XapaKTepr{cTr{Ka alpe-
T A T A .

npHqeM
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(2-8)

(2-e)

i iapuauibr  $oprr rpyro ' ic f i  npv of r<nrcqeHut i  oRuoio ns
arperaroB repBoHaqaJlbHoro cocrana [. | I .  8, 37, 38]. Kpet-
Tepr.reM oTr(JrroqeHHfl f lBrqeTcfl  cooTHorI ieHLIe Me)KAy yAeJIb-
HbrMH pacxoAaMl{ BoAbI Lr oTHocHTeJIbHbIMIz npHpocTaMH
a r p e r a r o B  ( 2 - 1 0 ) .

Tax raN ,B ,paccMarpu'eaeuofi 3aAar{e ga,Ea'H npa,Qux Hanpy3Klt cra'H'
IIHH, TO :B.CflKI,IE ,H3MCCIEHI,Ifl 'COCTABA OUEHI,I,BATOTCfl TOJIbKO ,IIO K. N. A.
crarHlllrf i. l lyc, r orKJlloqaercff o,u,HFI ?np€,rar c rHarpy3Koft Nx. SrKoHo-
MHg BOAbI ,H2 AaTH,HOM afperaTe 6y,AeT Q16. Tar Xarr [IalPY3',Ka CTaTHIII,IH
He.rMeHffercff, To Ha Moil{Hocru Iy'x 6yayr Aorpyx{e'r{br arperarbr, orcrats-
[rnecfl n ,pa6ore, r.r rrdX pacxoA BoAbr yBeJrHqHTcfl Ha AQ:qN6, rr[e
q - orHocure.nruuft npupocr 'pacxoAa ,BoAblHa arperarax. F,c.nu Ha:
fpy3Ka rHa anperarax paonpe.[eJrflercfl ,Har]BblroAHefiruum o6pasou, ro
HX OTHOCHTeJTbT{bre npHpOCTbr paBrHbr. Kpurepneu ue.aecoo'Spa3HocTH
orxJrloqe,H,r.rff sBJrffercr ,coor'Horrreuue Qrc 2QN x, r. e.

Q y s x 2 Q , (2-rl0)

f A €  q v n  * : ' Q n l N  x ,  q : L Q l L N .
Ha xapaKTepncrrxax arperaroB JIerKo Hafiru KpnTurtt€cxrlto rou'K!

lV* (pnc. 2-rl). Ec.nn anperar HMeer 'MourHo'crb lv<ru*, To orxJlioqeHlle
efo rMo)KeT Aarb gKorHoMHro; ecJrH )Ke N>r-N*, To no noflyqe,HrHo,My Kpt{-
Tep!.rrc arpefar o'crarHaBJlHrBarb Heqelecoo6'pasuo.

rKpurepnfi ue.necoo6pa3Hocru orKJrroqeHr.rfl Ailn rHaurefi sa4aqil 'He

flBJlflercr cripofuM. AeficrsureJrbHo, or,KJrroqeul{e arperara Ha crallunn
BcerAa Bbr3br,Baer H3MeHe,H,He ee orHo,cHTeJIbHoro In,pHpocra. Ec.rrn Ao
orKrrorreHus K-ro afperara craHquq HMeJra orHocgreJlbunfi npupocr Qr.
'nocJle oTKJrroqeHHn Qz i l  qz lQu ro AeftcrstrTeJrbHoe H3MeIe'HHe pacxo-
Aa BOAbr ftra :pa6oTarorrlHx a,rpefaTax 6yr,uer: I

q (N)  dN.

lKo,ueq,uo LQi{qN x, ,H rrosroMy KpHrepuft qelecoo6pastrocrl.l oT'
Krr.orleHvfl Horr'onb3yeT,cff Jr,rrrrb AJrff Toro, qro,6u onpeAeJrHTb 'crpare'rHlo
tsETBflEIHH'I, A HE AJIfl NPH.HflTI{fl PCIXCHhff.

3aAaqa o6 usrreHeHuu cocraBa arperaroB no KpuTepr.rn
(2-10) f lBJrf lercf l  BcnoMo'rareJrbHor?. Enn ee pei l reHur Bce
arperarbr paz6unarorcrr Ha rpn rpyn'nbl: rrepBafi BKJrroqaeT
s,fpei f  zrbl  c Nor:0;  BTop af l .  c N*t( f tot(N.;*a*" i
rperbf l  - ,g Q ( lVot(rN*1.

Peruesue BcrroMorare"ulr-rofi gaLaqr4 Molr(Ho nocrpoHTb
TaK, rrTo H3 AaHHOIO COCTaBa a,rpefaToB B TpeTberi  rpyi lne
oKa)Kercq oAr.rH arperar nvt6o HH oAHoro. AocrnraeTcq
3To repepacrpeAeJleH?IeM HarpysKH MeX{Ay arperraTaMI4.
Ec"rru B TpeTber? rpynne He ocraHercf l  HH oAHoro arperara,
TO BeKTOp .IV* COOrneTCrByeT peaJrbHOMy pelKHX,ry afpera-
ToB, npnrreM HH oAtIH ug HHx He AoJrxeH 6ttrl orKrlor{eH.

N 1+Np

AQi:  T
Ni
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Ecnu x(e B rpemeli  rpynre uMeercq xaroft-. trndo arpeiaT,
TO Haqr . rHaeTcf  i lpoqeAypa BeTBJIeHI{ f l .

f lpu BeTBJIeI{HH MHo}KecrBo Bcex Bo3Mo}KFIbIX coqerattutt
cocraRoB G pas6unaercr  Ha ABa roAMHoN{ecrBa:  Gr ,  B K_o-
TopoM (-ft  arperat o6qsareJlbHo orK,I lrcqeu u /y'x:0, 14 Gz,

?., e
B KoropoM K- f4  a fperar
o6qearerbHo BKJI IoqeH H

ero I-Iarpy3I{a Nn*n"n(

( ffr( Nr(*",,r. llony-
qeHHbIe noAMHOIKeCTBa
oqeHI4BaIOTCS nO HHIK-

Hefi rpaHuue l tpl ' IHrroro
Kplrrepun (2-9). Kosue-
Bafl BepIxI4Ha, AJrfl KO-
ropof i  HuxHfl f l  rPaHuqa
HaLIMeHblf laf l , ,  i loryqaeT

rrpHopHreT AJI f i  AaJIb-

C e

N r y

G2 i f2< f1>f2fl
t <

0r;

t u d

Q i fe>fzf4=fz
4

- H {

0^+ if+<fzi

' C  
u ' 6fi al

A  n  r - - - -

Y W C .  Z - 2 .  A g p e U ( ]  I j e t l l e l { n n  l l P n  n L r r u r r D -

S O B a H I I l t  M e T o A a  B e T B e I I  n  f p a H H q .

HeiiuerO BeTBJIeHI4fl. A.nq IIoAN{HO)KSCTBa' IIOJIyqHB11Ier6

I I p H o p H T e T ' p e l x a e T c f H o B a f l B c I I o M o r a T e J I L ' H a ' I 3 a A a q a .'  
f loscgl ly Ha cxeMe (pHc. 2-2) rpoqe4ypy BerBrIef I I { f '

f lpeAno.rro)r{r4M, qro AJIfl Harp_y3Kl4 fAC Nt 6un noAo6pan

xaxoft-ro Aorlycrl4Mlrft c.lyuaftHlrfi cocraB arperaroB' f lpo-

H 3 B e A e M p a c n p e A e J I e H I , I e H a f p y 3 K H M e i K A y a f p e f a T a M | 4 T 4 .
Kr{M O6pasona, uro6u roJIbKo o44H arperaT cI I{MeJI MOUI-

HocTb MeHbrrre xpnruuecxoft ff*o. Cor.nacso KppLTepI'I lo

(2-10) cJreAyer rrpoBepHrb qeJlecoo6pa3HocTb oTKIIOqeHI ' I f l

AaHHO;|O afperaTa.
A;s oqeHxIE coCTaBoB Heo6xoAI4Mo npol ' I3BecTl4 paCi l rpe-

AeJreHHe Hafpy3Kll Me>KAy arperaTaMH I'I paccl{HTaTb HI',I}K-

HHe rpaHHubr Kpl{repl4n onrl 'IMH3aUII! (2-9) ' An1--e1o1o

$oprunpyroTcrr ABa noAMHoX(ecrBa. B IIoAMHo)KecTBe Lrt

arperar ct  HaxoAr4rcf l  B pa6oTe. PacnpeAeJleHHe I{arpy3I(H

M e ) K A y a f p e f a T a M H n p o l r 3 B o A l l T c f l A J I f l G , a f p e f a T a , I I o e f o
,qeftct-sHrentuofi xapar{TepHCTHr(e, a AJIfl B'CeX OcTaJIbHbIX

"rlu6o no AeficrBuTeJrbHo.h,' nn'6o,no (lHXUaBUot? LrCr4'

Mocrg or HX MoulHocrn.  HnxHqq rpal{ l4 l la Uenenoft  $yt t l -

; ; ;  f  ,  *upunt.p,3yer Aauusrf t  coctat .  B noAvluoxecrne G2

&rrp€r?T cr ort<,rrrcilen. I-{onufi cocraB arperaToB TaKx{e

O6^eCne. lUBaeT MOII IHOCTb CTaIIq l4^ Nt,  U AJLF- Hefo Hl t )KI- I f f l

rpaHr{rra 6yrcr fz.'  
Ec.r lu ir l fr ,  ro nepBoe HanpaBJIeHHe BeTBJIeI 'Hfl '  B Ko-

TopoM uapa.u i '  o  o ,6q '3are; lHo BKy11oqeH,  o16pacblBaeTcn '

Ecnrr  Xe / - r (  f  , ,  ,O or6pacblBa1gTcf l  Bapl4a l { rb l '  B  KoTopblx

arperaT 11 otnnOuat. napCnanTIIBl ' lbIM LJtf l  AaJIbI{eI i [ Iero
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aFraJluga Ha pIlC. 2-2 f lBJIf lercf l  I IoAMHOX{eCTBo Gz- B TOM

coBrraAaIOT.
vqHf f i tsaq MHOrOSr{CTpeMaJrbHocTb 3aAar IH,  npeAJIar .a-

eTcfl  rrpoaHaJIH3HpOBaTb ocTaBIIIHeCfl KOHUeBbIe BepIIHHbI

AepeBa peureuuf t  b  'npe4eJ lax 3aAasuof t  roqHocru pacqeToB

e. Ec,rrH cpeAH HHX HaftAyTCfl BeprxHHbI C TeM )Ke onTfl  MaJIb-

HbrM 3HaqeHHeM Ue.resol? sy'HxqIlu fo 11 peaJIbHbIM COCTa-

BoM, To oHH npeAcTaBJIf lroT co6ofi  pei leHl4f l '  paBHoUeiiHb' ie

MeHbIIIaf i  H3 HI4x. B arOu CJIyqae npOqeCC BeTBJIeHHfl MOX{-

HO 3aKOHqI,ITb TOJIbKO TOrAa, KofAa AJIf l  BCeX KOHUeBbIX

Beprrrr4H AepeBa peureHnft 6y4er BblnoJlHflrbcf HepaBeHcrBO

fr - fo)e .  Taxnvr  o6rpa3oM, 6y lyr  Haf iAeHbI  BCe per leHHf l '

qeraHHll.  oH Aaer BoSMOMHOCTb [oryqHTb onrl{MyM Lr pf lD'

peUreunfi  ,  6nvtsxux x OIITHMaJIbIH9My, oIITI{MH3I' IpoBaTh- pe-

>Kr4M a rpe fa roB  np l4  pado re  f 3c  no  3aAaHHoMy  rpaQHKy

HarpysKI , I .
B" LI3JIOIKeHH9M aJIropI4rMe He oTpalKeHbI HeKoTopble

I I p H q e M a H a J I H 3 X a p a I ( T e p H c T H K I I o K a 3 b I B a e T ' q T o . n p 1 \ ? -
ubpax, 6onurrux pacqerHFlx ro MouIHocTlI,  oTa qoHg co'

t ' '  
o . g



craBJrf fer  90-100?0. r loc.neAnee o6crof l reJrbcrBo npHBoAHr
K ToMy, qro rroqru so scef i  pa6ouef i  3one Aer?crsureJrbHaf l
pacxoAr{af l  xapar i repr.rcrHKa SaMe'Hf lercf  Quxrznnof i  Bbr-
nyx.rrof t  Qynxquert .  Tor,qa B Haqare onTHMHsarrHH 6onnruaq
rracrb arpefaroB HJrH Bce arrperaTbr noi laAyr n SuxruBHyro
3or{y; nDrr sToNr cooTHorxeHr.re Suxrunuux H Aericrnure.nl,
HIIX l loKa3aTener? e o6qeu cryqae pa3rr4rrHo. CneAoBa-
TCJIbHO,  HAIPABJ ICHHC I IOHCKA OTITHMVMA CHAqATA HE f lBJ I f f .
ercf l  HaHKparqaf iuruu.

Bropaq oco6eHHocrb xapaKTepr,rcrHK afperaroB 3aKJrro-
r{aeTcff B TOM, lTO npH IiOCTOflHHOM HaIIOpe r{aKcIdMaJrbHbre
K. I I .  ,4.  ATPE|ATOB OTJIHqAIOTCfl  MAJIO. AHANI4E MHOX{CCTBA
HATYPHbIX  XAPAKTC'PHCTHK i ]OKA3b IBACT,  I ITO MAKCI , IMAJ IbHbIC
K.  N .  A .  OAHOTI , IT IHb IX  

-A rPC-TATOB T IPU NOCTOf lHHOM HATIOPC
orraqar,oTcf l  Ha -F0,5%. l t lsnecrHo, r{To qacro HarypHbre
xapaKTepHCrHKH nof lyqaror npkr npoBeAeHHH ynpoi l IeHHbrx
gHepreTLIqecKHX ucnnttaHut?,  KorAa pacxoA B'oAbI He saMe-
psercf l ,  a orreHprBaeTcf KaXU[A-,UH6O KOCBeHHbTM CnOCO6OV1.
flpn groM noJryqaercfl, rrro Bce il i lLr npyilrta oAHorpr,nHbrx
afpefaToB HMeIOT paBHbre MaKci{MaJrbHbre K. rr .  A.  npu
nocroqr{HoM Harrope. 3ro o6crosreJrbcrBo raK>Ke yxyAuaer
parIHoHaJrbHocrb o6cyxAaerr,rorl cxeMbr BeTBJreHHn. fl,eficrnn-
TeJIb'HO, npH paBHbrx MaKcr{MaJrbHbrx K. rr. A. Szxrunurre
xapaKTepHcrHKH afpefaroB coBna.(aror.  I - lo cxeMe BerBJre-
HHfl  CHaqaJra Heo6xoAlzuo B Quxrunuor? 3oHe ocra,Br{Tb He
6o"nee oAHoro arperaTa, a npoqecc oror i lpougBonruuf i .
Ans Haxox{AeHufl orrrr.rMaJrbHoro perxeHr4r no MeroAy Ber-
seH r-r rpaHr.rq norpe6yercfl ,noJruurl nepe6op r43 paBHo3rHarr-
HbIx arperaroB rro MaKcHMaJrbHoMy K. n.  A.  I - lpn oroM rrpn_
Aercf l  AoBecrr , r  BerBJreHHe Ao KoHua, nepe6pan Bce Bo3MolK-
Hble coqeTaHHfl' T. e. paUI4oHaJIbHoCTb npeAJlox{euuotl
cxeMbr yrparruBaercr.  B oroM cryr{ae qenecoo6paBHo npl l -
MeHHTb npnuor? aJrropHTM rroJr,Horo nepe6opa, ynopf lAorrHB
anperarHbre xapaKreprcrrKr.  Ans aroro Aocraror{Ho pac-
noJrox{HTb 3T}r xapaKTepHcrHKH B nOpqAKe y6slna,Hnn r4x
K. n. A. rrprl rrocrosuHorl HafpysKe. cneAoeaTeJrbHo, tr 3r,ecb
HanpaBJler j r . te noHcr(a onrHMyMa rat(x{e He f lBJrf lercf l  HaH-
Kparqar lu ruu .-  

Tpernn oco6eHlrocrb -  pe3r{oe pa3Jrnqtre xapaKTepucrHK
afpefaToB _n_pH riocrofl 'HHbrx MourHocrflx. Xapaxre,pHcrHKr{
arperaros Honocn6upcxor i  f3C n 3oHe MHHHMaJrbHbrx Ha-
rpysoK Moryr orJruqarbcs no K. n.  A.  Ha 5-7olo,  a B soHe
MaKcHMaJrbHbrx Harpy3oK arperaroB -  Fra B-b ?o .  Pesxoe
pa3aHqne xaPaKTepHcrHK 3aCTaBJrf leT npeAnoJraraTbr . tTg
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iirpli 'Hnmte ycJroBuq oKoriqaHufi setbteH?iq He BcefAa lto-'
3BOJIf l IOT noIy ' {arb OnTHMaJIbHOe peUeHHe. l lpu Hafpy3Ke
Bcex BKJr roqeH'Hbrx  a rperaroe  l / i  2N* t  ( l :  I  ,  2 ,  . . . ,  n )  Ber -
BJreHHe npeKparqaercf l ,  TaK KaK no KpHrepulo (2-10) Bce
a[perarbr AoJr]KHbr 6lrrl B pa6ore. OAHaxo BBrAy He[e-
,craroquof i  crporocru gToro r(pHTepHfl  npeKpaqeHze Ber.
BJreHHfi  Mo)Ker 6ur l  npex{AeBpeMeHHbrM.

tflpu'aeae'u rnrpnMep. llycrl Harpy3Ka Me)KAy atpefaraMlr 6uaa pac.
npeAeJrerHa ,pa'B'HoMepHo rr N i2N*';, T. e. Bce ar,peraTbr 'pa6oiatw
B SOH€ MaKCH'MaJIbHbIX IHarIp!3OK.

K. m. a. feC a"rrq n u r(nl,l) arperaroB H.Mercr Br.rA:

r l r z :  -+ - ;  7 i r (n+r ) :  # .
f l t  f l  r

{J,',u i4, \i
l lpu etou Bo3,Mox(Ho cooruorueHHe

Tlr lnary)T l rn .

tlaute Bcero raKHe cfiyr{ag B,crperrarorcq npH 'pa6ore rrra fOC
6o.rrnuoro qncJra afpe,raroB, ,Harnpnuep_npu n)'l0i u npu pe3,r(oM pa3-
ilH'qfiH K. 'rr. A. orAeflbHbrx a,rperaroB. ero xe SaKJrroqeiHlre onrpa,BeArH-
Bo I{ -npn ,HepaiBHoMep'HoM paionpeAeJreHfiri HanpygKr.r MexAy arperara-
uu, Vs gKcnepHMerHTaJrbHblx pa'cqerorB HgBecrHo, qro oruu6-ra s qHcre
anpefaToB MO){(9T IIpHBOCTII K CyIqe'CTlBe'HHOrMy CHHX{€'HH}O SKOHOMLIIITHO-
crr{ perrreHrfl,, rr qro6lr r,rs6exarl ororo, Heo6xo,urluo npoAoJr}KHTb BerB-
JIe,Hr,re. Aocraro.rHo npoBecrl Ao,noJr:Hr.rre.nrunir aHaJrH3 pa6orrr craHrrl.rH
c rrucfioM arperaroB (n+l(). Anq ororo JrerKo ,H,aMerHTb crparerllto
u3Mel{e,Hufl oocraBa arperaroB, BKrloqafl nyr{uHe. C.[eAosareJlbHo, Ao-
onTLIMIISaUI,rfl Mo)KeT 6utr, npoBeAeHa rHs,rrrpSBJIeHHbI;M nepe6opotrl Ba-
pHaHroB.

Xaparrepr,crHKH noBoporHo-JronacrHbrx ry.p6zn HMercT
yypo^{yp 3oHy MaKCr.rMaJrb,Hbrx K. rr. A.i cocraBJrflrou{yrc
l0-30% nonHorl  MorrrHocrz arperaros.  Ha xapaKrepucra-
Kax afpefaToB c noBorpoTHo-JronacTHbrMH ryp,6nuaMH cyu{e-
CTBYCT 3OHA KPHTHqCCKHX MOUIHOCTCf t  H  S  HEI I  OTHOCUTCJIb -
Hyg lrpupocrbr Lr yAerrbHbre pacxoAbr paBHbr. f lo ycnoBHro
(2-10) Bce arperarbr,  MoxIHocrH Koropbrx norraAator B p.na-
IIa3o'H' rAe cyUecrByeT paBeHcTBo yAeJIbHbIX pacxoAoB rl
orHocr.rreJrbHbrx npnpocrots, T. e. or ly'*maHc Ao ly'**"r,
AoJrxHbr HaxoAHrbcfl n pa60re (puc. 2-3). OAHaxo s erofi
soHe Moryr 6urt psBHorrrpaBHbrMr.r r,r Apyn4e BapHaHTbr co-
CTABA C MCHbIII I4M UNU 1ONbIII . IM IIHCJIOM ATPC|ATOB. HA.
npl{Mep' ecJIH I-IpI{ 3aAaHHOM rlHcfle arpelaToB n Harpygl(a
i+o arperara 6r tna N1,  3  r rpH (n- l )  oHa Bo3pacraer  Ao
Nz, ro r<pnrepuft (2-10) cnpaBeAJrr4B lrrrf l  o6oux Bapr{aHroB.
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to'

He snofiHe yAonnernopf,ef r,pedonaniiiiu I'reroAa Befset'i
I.r rpaHHIr npeAnafaeurni cnoco6 BbIITIIcJIeHI{fl HIIX{.HI4x rpa-
HHrr (oueHox) . Anq BblrrucileHnfl oueHoK pe[Iaercfl BcIIo-
MorareJrbHafl 3aAaqa MeToAoM HeonpeAeJreHHblx MHox{HTe-
nef i  J larpauxa UI.  9] .  ,Ha repBoM orarre Bce arperarbl
AoJrlKHbr 6url B pa6ore. f lpu perxeHr4n nepnofi BcrloMora-

renlnoft saAaqn - pacnpe-
AeJreHHf Hafpy3KH Mex{Ay
afpef  araMH, 3aAaFIHbIMI l.  
cBor.rMH QIaxrr . tnublMu X3=
paKrepHCTHKaMH, I ro pa-
BeHCTBy OTHOCUTeJIbHbIX

npHpocToB, MolKeT oKa-
saTbcfl, qTo qacTb arpera-
roB He yqacrByeT B pac-
l lPtrAtr.rrtrnnrr, I  al \  r \4r\ rr, \

crHocnrenrsuft  I IpHpocr
CJIHIIII{OM BbICOK H AJIfl HHX

Nr:0. Aanluefiruee Ber-
BJreHLre ucl{Jr loqaeT H3 pac-

cMoTpeHLI f  3TI4 a f  pef  aTbl ,

H onruMaJlbHoe pelxeHne HaxoAHTcn 6es I IX yqacrus.  t l ro-

6lr us6elKarb gToro, rpe6yercfl c noMourbro HalpaBJIeHHoro
nepe6opa I IpHBJIeqb K paccMorpeHl i lo arperarbl ,  He BKJIIo-
qeHHbre B rrpouecc BeTBJreHHfl .

HaroHeu, BepHeMcr K Bonpocy o Heo6xoAHMocrH noJly-
qeHnn Bcex paBHonpaBHblx peureuuf i .  PanHonpaBHbIe Bapl ' l -
aHTbI Aaror Bo3Mox{Hocrb c rrlesturefi creneHbrc KoMIIpo-
MHccHocrn uaftrn peueHHe, coorBeTcrByloulee MI4HHMyMy
nycKo-ocraHoBoqHbrx onepaqr l l ,  Koropble orpalKalor oAHo
us rpe6osaHfiI i HaAex(Hocru. Kporue roro, cxeMa Allcner-
qepcKoro ynpaBJleunn rpe6yer ru6rocru pelxeHnf l ,  t ITo Mo'
x(er 6um AocrunHyro npu BapHaHTHbtx peKoMeHAaunffx.
Pacqeru, BbIIIoJIHeHHbIe AJrfl Honocu6llrpcKofl f3C, roKa-
3blBaror, qro norrrpr AIIfr, i(ax{Aofo pe}KHMa f3C ns vau{Flo'
cru MolKHo Haftru HecKoJIbKo paBHonpaBHbIX BapI ' laHToB.
9aqe Bcero f loryqaeM ABa-TpH paBHonpaBHblx BapHaHTa,
HO AJIf l  OTACJIbHbIX MOUIFIOCTCH

AeBflTr.r-AecflTH.

hx qr{c.I Io AocTHraeT

Vls rrucf la [epeqncreHHblx HeAocrarKoB HeKoropble oT'
palKarorcf  roJIbKo Ha BbIqHCJIHTeJIbHOM aJIfOpl4TMe, ApyfHe
)Ke r4MeIoT npuHlrunuananstk xapaKTep. i lnn oKoHqareJlb-
Hbrx cyx(AeHlali o npuueHI4Mocrn aJlropI'IrMa 6autu rtpo-
BeAer{bI  gKcnepHMeHTaJIbHbIe pacuer l t .  3a eranosHutf i  npu-
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HLIMaJICn aJIr ,opHTM, OCHOBa'gHuf i  Ha npHHUHne OnTHMaJIb-

HOCTt4 AHFraMHqecKoro nporpaMMHpoBa]H]n' . . .  3rcnepuMeH-

JLoq! ol6po4leql1blM lyluee ierleHue I9-3a roro' qro He-

Koropbre arpera.i i He yqe:rs-Bailt B npoueeee neTBneHHf"

TaK KaK HX orHocI4TeJIbHbIIa I IpHpocT I Io Suxrnnuol t  xapaX-

TepI{ ,crHKe oKa3aJICf l  CJIHIITKOM BbICOK.'06"rracrb 
npHMeHeHHf aJI IopHTMa Mox{er '6urn paclxupe-

HA T4 CIO BbII{HCJIHTCJIbIJbIE IIA'PAMCTPbI YJIYqIXCHbI NPfl

ycTpaHeHHH yKa3ai iHbix  HeAocTarKoB i i . i I I i I  i lp l ' I  I IpHMeHeHHII

lpyro l i  cxeMbl  BeTBJIeHHf l  .

2-3 .  y ' {ET CnEqhohqEcKHx o 'CoEEHHOCTER rEC

TIPH IHC'T1O,Ib3OBAH;hH METOAA BETiBEF H TPAHH4

Lr17:2,0olo; Arla:0,5 o/o i  AT*: 0,30/o'

floAunox':€crBa Gr:Gr,, G2,,' ' ' , GrncoorBercrBylor Ba-

pHaHTaM rlo qucry arperaron Z- Zr, Zz, " ' ,  Z*'  l loguYo-
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o itrr, Nr Nz Ntro*,
Pnc. 2-3. .[ei"rcreHrerrbr{arr n $ux-
THBHaf f  Xapar (TepHCTHKH afperaTa.
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>KecrBa G|,:G2', G*, . . . , G2" - Bapr{aHraM no cocraBy
arpera roB A-  A ,  4 r , . . .  An .

3a rpurepurl orrr.rMn3 ar\HH npHMeM K. ,n. A. fAC, npn-
veu 6yaeM oneprl poBarb AByMfl BerHrrHH aMLr, Aeficrgurenl-
HbIMr.r 3Har{eHHrMH H QumnnubrM14, coorBercrByrouIHMH
HHIKHHM rpaHHIIaM. 3Ha.Ienr4s K. rr .  A. ,  cooTBercrByrotque
uuxuefi rpaHurre, HarrpuMep, o6os,uaqnrr i i : (,Hu>xunn

rpaHIrIIa r,Irf l K. n. A I '3C npu qacJre arperaToB ZL rr
cocraBe arperarou  .4 r )  ,

arperarbl, I(oropble l{Me}or rian6o.nuutHil x. n. A. B Tot{Ke
MAIrcI'IMYMA.

B os vr ox,Hbl e MoAll S nx aun H cBfl.sn M e)KAy ull>xuefi rp aH'H-
qert K. rr. A. n qI{cJIoM arperaroB IIoKa3aHbI Ha pnc. 2-5
rrr4*r4fl.Mv I-3. Ha oTy xapaKTepI'IcrI{Ky Mo)KHo HaHecrH
rpaHH\br o6nacrn cyuecr-
BoBaHHfl pexuiraon. 3ro
MHH?IMAJ IbHOE H MAKCH.

MaJrbHoe qucro afperaroB,
npHroAHoe AJIS noKpbITHfl
saa4HlroI{ E4!py!44 cr44
I]JJH.

Moxno uafiru HI{}KHIoIo
rpaHzrry no K. n. A. f3C
(nwuun 4), ucnoJlb3yn

Zru,
6r*

v uzz

Puc. 2-4. f l ,epeno peruennri npu paccMorpeHnri
6opa cocraBa arperaroB no qacrqM.

Ha nepnofi craAzH pacqeroB orrTr.rMaJrbHoe peueHr{e

cooTBeTcTByeT ycJrGtsHro Tr:MaKc. 3rO x(e ycJroBr.re AaeT
uan6oree Bepof lTHoe HarpaBJreHHe BerBJreHr{n nroport  cra-
AHH.Ec.nu raKHX HanpaBJresui t  HecKoJrbKo, To Bce oHH npa-
noMepHbr.  Ha nropor l  crarvrr  onruMaJrbHoe perxeHue coor-

BercrByer ycrroBH * 72- MaKc.

3ra sHqncJrr4TeJrbHar npoueAypa Mox(er 6rrr t  Aocraroq-
Ho npocroti, ecJru B ocHoBy ee rroJro)KuTb KoJu{qecrBeHHbre
u SusuvecKne B3auMocBfl3rr ,  nof iyqeH'Hbre rrpn perreHnu no-
Ao6Hurx saAaq r . r  uMeroulrre Aocraroq,Ho o6ur l r f i  xapaKTep.

l [epnax craAnr BerBJreHHfl ,  T.  e.  onpeAeJreHHe Bo3M'o>K-
Hbrx BapHaHToB rro qncJry pa6orarculrdx arperaroB, ocyi l re-
crBJrsercf l  c HcrroJrb3oBaHl, teM npa6.uzxeHHbrx cnoco6os
HaLlBbrroAser iurero pacnpeAeJrelrrr f l  r rarpyaKH.

Moxuo onpeAeJlr.rrb SyuxUHro i" oT qHcrra arperarots,
ecJIH CqLrTaTb, qTO B nepByto oqepeAb rroAKJrroqaroTcfl Te
44

I IpHHIIHII paBHOMepHOrO pnc. 2-5. BepxHne rpaHl{qbl K. n. A.
pacilpeAeJIeHI{fi Hafpy3KI4-. craHIII4u nptt HsMeHeiiiaH qHcila arpe-

Pacqerrt noKa3bIBaror raroB'

Brcpan cTaAHfl BerBJreHLrfl OCHOBaHa 'Ha noJIoX{eHHH

o ToM, rITO gKoHolvruqecxnft npgopuTeT CSCTaBQB' oIIpeAe-

lesuuf i  ro npr{Hqr4ny paBHoMepHofo paci lpeAeIeHHfl  Ha-

rpy3Ku, 6nusot< K npuopllTery, coorBercrByloueMy 'HaH-

BbrroAHetlueuy p acnp eAeJIeHHru H arpy3KH-
TorAa nepBooqepeAHbre BapHaHTbr cocraBa arpefato: ;1

GAz oTIPeAeJIflIoTcfl nO yCJIoBHIo Mal{cnM}Md K' n' A' I JU

npu Z -const

,tt-MaKc. (2-r2)

r p a H H u b l c J I e A y e T I I p f i p a B H f l T b e l o K M a K c H M a J I b H o M y ' T . e .

cqnTarb $urtunHofi eenl4qlznofi rl" *.
: 4 5
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CneAosareJrbHo,
uuxner l  rpaHHUbr
CTAHUI, IH

i2-MaKc.

l. .boplunpoBagne ai,: cii,

t  
"  

\ |7=:  MaKc.

2. Onpe4e nen^" 7l'.

, ,  G2:..  .  n nu6op G2', no yc.r io-AJIN
K.  n .  A .

(2-r 3)
f lpnt aroM arperarbl

pacnoJraf  aeM B rropf lAKe
yMeHbrrleHr.rfl MaKcHMaJIb-
Hbrx  K .  n .  L . ,  Hanp?rMep
(pnc. 2 '6\ :

Nz-s -Nz=z
\ " r2T"z  . . -  2 r ' t t . rn l

Puc. 2-6. Pa6oque xapaKreprircruKH Kpzrepnen',r OIITI4MH3a-
anpefaroB. (Hoir,repa Ha KpHBbrx co- UI'IH AJlfl nropofi CTaAHtl
orBercrByror Horrepau arperaron.) gBJIgercq ycJlotsHe

- A  : A  r ^n2:  7tz-T o.  (2-15)
'Bcg pacqerHan npouerypa moKa3a,Ha ,Ha puc. 2-7. Vcno'snn BerB-

JIeHI{fl BbInOJIHflIOTCfl nO CxerMe:

cpanHeHue i2?+ "> n\:i onpeAerleH"" n2i.

CpasreHue i2\ + " > n\i, onpeAenen ne n\i.

cpauHenne 72:+ " <nt:.

6. flepexoa r G, no vcnosnro 7t-+r>1:.

7. Cpanne u^e \A4+ " > n[i.
8. Onpe4eneHue nu
g. cpaaHeuue i\i+">n\ii onpeAeaen"e n\i.

Io. Cpanuen e \N" + " 1n2i.

//. Ilepexo4 K G ," no ycJloBHto 
-7 

zr: Malrc; cpaBHeHHe iz"* I 1

<n\ i .  Ontnua.nbHoe peuet t t te  Z -  Zr ,  A:  Az '

'I,Is p,r.rc. 2-T r'HAHI, rITo {HKJI rBbIrIlIcJIHTeJIb'Hoft npoueaypu BKJIIO'
uaet rpa-erropllrc or 0 Lo 5 H sarevl noBlopflercfl.

VxasaHHuli  npOUeCc OTbIcKA'Hkrf l .  OIITHMaJIbHoTo CoCTaBa

afperaToB HMeeT PsA AocroI4HcTB: MolI{Ho l /-aftr-u peue-

HHg C YI{ETOM MHO;O3KCTPCMAJIbHOCTH IICJICBOfi QYHTUNU;
ptacrreTbl Bcex HJII, I  HeKOTOpbIX paBHollpaBHbIx HaIIpaBJIeHHH
,npr{ BeTBJISHLII4 IIO qHCJIy H COCTaBy arperaToB AocTaToqHO

npocTbr; JrefKo yqecTb orpa'HnqeHllf l  no qHcJIy, cocTaBy n

pex(r . rMaM pa6oru afperaroB.
BltqUC.ltgTeJIbHaf CXeMa IIpOCTa, JIeTKO peaJIH3yeTCfl Ha

SUBM H rpgroAHa ArIf l  ruHoioarperarHblx f3C. I4cr.r lrcqe-

Hr.re cocTaBJIf l IOT CilyqaH, KOfAa BCe LIJIH MHOIHe arperaTbl

r.rMeroT pa,BHbIe MaKCHMaJIbHbIe K. I I .  l .  TorAa HI' I IKHHS rpa'

HHIIbT OKa3bIBaIOTCfl paBHbIMtl y M,HOrHx COqeTauutt U HMe-

eTCfl MHO>l<eCTBO B03MOIKHbIX HanpaBJIeHIait  BeTBJIeHI4g.

Ang TaKr.rx cryr{aeB npeAJrox(eHHarr cxeMa BeTBJTeHHfl MO-

xer 6urn AociaroqHo eQQexrnnuot? JIHIIIb I IpH orbIcKaHHH

JTOKaJIbHOrO gKCTpeMy,Ma. ECnu STOT nyTb HenpHeM,IIeM' TO

cJreAyeT IIepexoAIITb Ha ApyrHe 0ITHMTI3aLIHOHHbIe MeroAbI

rdJrr{ AooIIpeAeJIflTb IIpeAJIOX(eHHyIO CxeMy BeTBJIeHI{fl .

B aJIropIITMax onrHMH3a1\nfi ,  ocHoBaHHbIx Ha MeroAe

BeTBefi u r ianuU, JIerKo yqecTb orpaHl4qeHllf f  [1o o6nsatefl l ' '

nofi  pa6or-e xaxux-Jl l{6o arpenaTos. Ans sroro__xapaKrepp'
cTHKa arperaTa I{CKyccTBeHHo HCnpaBJIfeTcfi. tlro6n arpe-

47

3.

4 .

5 .

" ',- Gz'o*"

6!i clf 6!i ;T-

c!: c!; ^!!i

0. QopuupoBaul le G z:  G r*o. ,

BHrc  nz r :  MEKC.
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Puc. 2-7. Ilpurrryp peilIeHur npfi paccMorpeHnn
3a,q,aqn nu6opa cocraBa arperaroB l io gacrf lM.

, G z*^*o n ru6op G ,, no ycJt o-
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fat 6ufl o6fieatentHo pa$otarclqgM, Aoctatoqfio yMeHb_lIIHtb
pacXOA rpn HyJlesofi I{JIH MgHnuannnoft MoIIIHoCTll. Taxoe
HCIIpaBJIeHI{e XapaKTepI4cTLIKI4 He OKaSbIBa'eT BJIIISHIIfl Ha
3a,fpy3Ky arperaToB, T.  e.  Ha HaHBbIfoAHeftUee pacnpeAeJle-
HHe Harpy3KLI CT'I,HIHH, H, CJIeAOBaTeJIbHO, OIITHMaJIbHOCTb
nJraHa coxpaHfleTcfl.

onpaHuueHnfl t 'o AorIycrI{MoMy tl 'cfly arperaroB B aJlro'
pHTMe, I{sJIO)I(SHHOM B S 2-2, MoryT 6ltrl yI{TeHbI ToJIbKo
Ha CTAAgn1 IdCIIpaBneHIIf OIITHMaJIbHOTo peueHl' lf. 'Haqpu-
Mep, ecJIlI B KaKIIX-TO peX{I4MaX OnTHMaJIbHOe qHCilO afpe-

It
{,f

I

raToB MeHbue AoIIycTHMOtO, TO OHO npHpaBHLI'BaeTCfl K AO'
rrycTr lMoMy. 3areu no npu6nnxei{HblM oqeHKaM nu6npa-
eTcfl HoMep [oAKIIOqaeMOrO afpefaTa H IIpOI43BOAI4T'Cfl'
HaH;BbIfOAHeftIUee pacrlpeAeJIeHI4e Hafpy3KH.'

l-4. EnoK-cxEMA AXTOPhT,MA OnIh NI|43AuiAH PEIKHMA

ATPETATOB no METOIy BETBE]4 rH TPAHH4

A.rlropntm pacqera pe)KI' lMoB a,rperaToB I ocHoBaH Ha

MeroAe, [3Jro]KeHHOM B s 2-2.
k I c x o A H b I e  A a . H H b I e  r , J r f l  p a c ' q e T o B .  P e x l a v t

rHAposneKTpocTaHIII,IH rIO MOTIIHOCTI,I saAaeTcfl cIIHCKO'M

l/". CoorBercrBeHHo MorqHocrflM 3aAaer;cfi H

Ha'[opoB Hr, Hr, ..., y'y'r. ,II,nq pacqeToB HcrIoJIb3y-

rorcf l  pacxoAHble xapaKrepucrl{Ku arperaroB Ql(Nl, Ht\,

rAe f  :  l ,  2 ,  .  .  . , 'n  -  HoMepa arperaToBr  HaxoAt lx l l4xcf l  B xo-

J IOAHOM pe3epBe B TeqeHI ' Ie  paccMaTpHBaeMofo I IepI4oAa

OIrTHMH3a.UHH. OrpaH1rueHgf l  no MolqHoCTI ' I  arperaTgB HMe-

IoT BHA HepaBeHarBs Nl r ' rauc lNT)Ntwun,  a  I Io  MouIHoCTl l

CTaHUI{7 - fr-*u* 
"VN*2N**t, . .  

f loc.nerAHee orpaHHqeHI' le

f lBJIf leTCfl KOHTpoJIbHbIM H IIOKa3bIBaeT cooTBeTcTBI4e rpa-

Quxa HarpysKlr H paolloJlaraeMblx MouIHocTeIl  cTaHUI4vI rrpvr

I T L : I , 2 , . . . , " C .
l lpoueaypa onTr4M?r3auHu r roKa3aHa Ha 6nox-cxeue

(pu'c.  2-8) :
Bnox /. Bso,u, Hcx'oAHbIX AaHHbIx.
Enox 2. ButsoA llcxoAHblx AaHHbIX Ha. ysKylo neqarb

AJrfl AoIIoJIHHreJIbHoro KoHrpoilq BBoAHMofI I{HQopMayvH.

E.nox  3 .  l lponepxa npocqera  rpaQHKa Harpy3KH lm-
qHcro 3aAaBaeMbIX MOITIHOCTeII)

6nox 4.  f lponepfercf  ofpaHHqeHHe rO MouIHocTI{  f l ' tApo-
gneKTpocraH\HLr Nni.

t llporparrlMa pacqeroB cocraB.neua JI. B. Konanescxoft.
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Nr, Nz,

cnucoK

Pr.rc. 2-8. 6.nox-cxeua ontttMn3auli l ,
3oBaHHH MeroAa sersei i  H rpaHuu.

4-106

CoCfaBa afpefafoB nPf i  l {cnoJlb '
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bnor< 5. npl orplrita.ierrbrroM pesy"rir,iare sunofr iia
y3r(ylo neuarr ^|y'-.

6.uox 6.  f lponepra npeAeJra saAaHHor? Morr lHocru N'
no MaKcHMyMy MouIHocrH AJrf l  f3C.

Snor 7. f lpu noJrolt(Ht'eJrbr{oM pe3yJrbrare BblBoA Ha
y.sKyro i lerrarb MorqHocru N* u BeKTopa cocraBa X[l : ru].
Tax rax B sroM cayqae Bce arpe,rarbr pa6orarcr c rrrarcH-
ua"usirorl AonycrHmor? mouHocrblo, To STor pex{r.IM r{ f lBJrrr-
CTCfl  OIITHMAJIbHbIIM.

Enox 8. Haqano uuKJra rro i (i - quc/ro xpaHflrrlnxcfl
3 r{?MfrH M&rflHHbr BHeff+{HX Bepmm{ A€peralemennli;
Z -_novep 

lgfr BepuraHbr, riro Koropofi neAer,cq neinneHHe).
E"rrox 9. Peuresne BcnoMorare.nuuofi gaAaqrz. Onpe,uene-

Hfie o - HoMepa arperara, nonaBrrrero B Sur<rnnuyro soHy.
O6parqeHue K rpoqeAyparra <lIpHM.)), <<Onp.>, uOt.u, <<Bo4a>>,
c noMoubro KoTopbrx peuaeTcfl BcrroMoraTeJrbHarr Sana_.q=a_;
nepepacnpeAeJrf leTcff Harpy3r{a MexAy afperaTaMr4, rronaB-
glyu p ,QuxruBHyro 3oHy; orpeAeJrflercfl pacxoA BoAbr Ha
fOC Qr. Peaynrrarn pacqeroB 3aHocflTcfl  B crpoKy Z
varpuqu B.

Bnox 10. llponepKa HalrLrtttfr, xorfi 6u oAHoro arperara
n QzxrnnHofi 3oHe.

E"rror / / .  f lpu c:0 e SrmunHorl 3oHe Her Hu oAuoro
arperara. BHeoA Ha y3Kyro nerrarb Z-fi crpoKn Marput1sr B.

Enox /2. OtxnrcqeHne arperara, rronaBrrrero B Surrun-
HyIo soHy.  CI l  :  n ] -  BeKrop cocrof luuf i  arperara,

l ,  ecflH arpeFar BKrtorIeH;

0, ecJlr4 aFperar orKflroqeH;

7, ecJrn arperar saAau Jrnr<rraeuofi
xapaKrepucruroft.

Ha nepeona orane Bce eJreMeHrbr BeKTopa C panuur
K:7. B 6nore 12 'enetreHTy CI, Bexropa C npucnauBaercfl
gHaqeHlre K-0,  uro coorBercrByer orKJrroqeHHoMy cocroq-
Hrrro arperara o.  Buecre c orHM qucJro BepuHH AepeBa pe-
ureunr i  i  yne"nnur{Baercf  ua l .

E.nox /3.  f lponepKa 3aAaHHofi  uorqHocrn N* npr{  HoBoM
cocTaBe no AorrycTHMoMy MHHr.rMyMy.

6.rrox 14. IIpu rroJrolr(HTeJrbHoM pesyJrbraTe BerBJreFrHe
B 9TOM HarrpaBJreHHr{ rrpoBoAHTb HeBO3MOX{HO, qf lCf lO Bep-
IrIHH AepeBa peureHzri yMeHburaeM Ha oAHy.

Enor /5.  O6paueuHe r(  rpor leAypaM. Peuraercf f  HoBaff
BcrroMonareJrbHafl gaAaqa. Pesynrrar rloMeulaercrr n i-ro
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crpoKy Marpg,r r  B s l ' .  Marpuua I ' [1 ' :  / ;  I  :  ru*  l ]  xapaKre-
pH3yeT cocTofHH'I  2rperr?ToB' T ' -e.  3HaqeHHfl  a Ha xa>XAoft

BeTBLI ;  Marpnua B[1  :  l ;  t ,U) ]  nx . r l rouaer  Hafpy3KH Ka]K-

Aoro arperara H pacxoAsr f3C Aaf l  Bcex nersel l '
Enox 1,6.  Bxnioqenae arperara,  r ronaBlr lero B QHxrnn-

H y I o  3 o H y  C [ o ]  :  : 1 '
"  

Etox'  /7. 'PeureHge Bcnouorarel luof t  3aAaqg. Pesynl-

rar rloMellraercn s Z-rc crpoKy MarpI'IubI B n I- '

E.nox 18. l lor.rcx Har.rMeHbruerl ne H'LI)KHHX rpaHHU AJrfl

BceX BHCfql{X BepII IHH AepeBa peureuuft  Ha sroM 3ral le '

BeprnaHe 
""-atiAU 

B LI.l '  npncBal'IBaercn HoMep Z. Onpe-

AeJrfleTCfl 3HaqeHl4e a, COOrserCTByIOUee eroil BepIIIHHe'

ECnu o-0, to npgoplrTeT AJIfl Aa.l luelti l lefo BeTBJIeHUq

noryqaeT BeprxHHa z.  Ec.rrn a*0,  ro npol4cxoAHr I IeqaTb

crpox" z varpuuat B. 3ro o3HaqaeT, 
',qTo TII9JIleeHo OIITH-

MaJrbHoe peueHHe c MHHHMaJrbH.brM pacxoAoM BOAbI v.
E.nox 

'/9. 
Vqer MHofosKcrpeMarlbHocrli 3AAaqki. f lpo-

BepKa HaJrr,rqHfl cpeAH Br,rcJIqHx BepuHH perueufit l TaKHX,

y Koropbrx pacxoA BOAbr Q: 6nHsoK { OIITLIMaJIbHOMy Q"

lHu"oarrcf l  B npeAeJlax roqHocru no e) ''  
6. 'ox 20. nfw noJro)KHTeJTbHOM pe3yJlbrare nernt Z, no

rOropofi peueHlle yx{e'noJIyqeHO' I ' lCKIIoqaeTcfl Hs AaIlHefI-

uefo aHail] i.3a, r{Hcro BepIuI4H i npu STOM yMeHblIaercfl Ha

eAHHr4rIy. I lpuopnTeT AJrfl BerBJreHr4fl no-Iyqaer HoBafl Bep-

IxHHa. Vnpaun.Hne repeAaercfl 6noxy 10'

Bnow 21. f iepexo,u, K HoBOMy 3HaqeHHIO nO MOUIHOCTI4

LI3 3aAaHHOfO CnI{CKa.
Enox 22, OcrauoB. l lpel  pacr lere Bcero rpaonxa Ha-

npy3KH, T.  e.  crrHcKa uouluocref t ,  I IpoHcxoAI{T BbIAaqa

p e 3 y J I b T a T o B H a y 3 K y l o n e q a T b B T a K o M I I o p f l A K e : 3 a A a H H a f l
MorqHocTb N*i  onTHMaJIbHoe pacnpeAeJIeHI ' Ie Harpy3KH

Me)KAy arperaraMH; pacxoA BoAbl Ha f3C'  Kpoue roro'

B TOM X{e i lopflAKe BbrAa}oTcfl peueHufl, 6.nusxue Iio I

K  onrHMaJIbHoMY.
B nporpaMMe HcnoJlb3ylorcf l  creAylouHe npoueAypbl:

I .  Onp. (8,  C, X).  3ra npoueAypa BbI ' I Ior IHf ler  pacrpe-

A e J I e H H e } I a r p y 3 K H M e ) K A y a f p e f a T a M H r l p 1 4 3 a A a H H o . M c o .
cTaBe c no MeToAy HeonpeAeJIeHIlbIX. MHo}I{Hre"ryefr' JIa-

fpaHx{a (E -  Haqa;bHoe npu6JIHX(eH'He).  Peay.ubrarbl  pac-

qera 3acblJ la lorcf l  B BeKrop X[1 :  n] .
I I .  f lpunn .  (N*,  C, E).  Bn.r 'cnf l Iorcs Haqa.rbHlte npu6"r l l t -

MeHHf OTHOCHTeJIbHbIX IIpHpOCTOB q, KoTopble nsvQU{&IOrCfl

B *urp"uy 
-  

A,  np" tuAi""o* cocraee C u Har 'py3Ke N*

ArIn npoueAypbl OnP.

4,i 
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CHTCfl ,  K I IHCTY TYqTUHX I IO BPEMCHH DACqCTA.

C Heo'nTHMaJIbHbIM TIHcJIoM arpefaToB.  BuAua TaKI I {e  ,pOJIb

ofpaHHq eHI4 i4 ,  Hanpl {Mep BTopoI i  arperaT noAKI IOqaeTCn

paHbIIe, qeM 3To CoOTBeTCTByeT I(pI{TepHIO 3K'OHOMI4IIHOCTH.

flocrpoeune Ta'Kr.rx xapaKrepHcTHK OCyUecrBrqercf l

npocTo H He Tpe6yeT npLIBJIeqeHHfl cIIeIIHaJIbrHoro MaTeMa-

TLIqeCKOfO aI inapaTa.
l lp nHqHn oIITH MaJIbHocTLI AI4H aMurlecKoro n p orp a M M.I{po-

BaIJkts, HcnoJlbSyeTicfl Axlfr peIXeHI4fl SAAAIcI"I nOCTpOeHHf

xapaKTepHcrHK craHuLIH,  L IMeIO-

uer? afpef arbl c pa3JIHqHbIMH Hj=const

xaDaKTepucrl4KaMla. B eroM cJIy-
qae AJrf l  KaIKAOI1 MOUIHOCTH
rpe6yercfl Hai4rr cocraB arpefa-
TOB r.r pacilpeAeJleHHe Hafpy3KH
Me)KAy HHMLI I IO 3aAaHHOMy KpI4-
TepHro. 34ecr,  KaK v B cryqae
orrr.HMH3 ar\HH pelKHMa arperaroB
AJrf l  3aAaHHOfO rpaoHKa Harpy3-
Kkr (ctut .  S 2-2),  Bo3MolKHo He-
cKoJrbKo AOIyCTHMbIX COCTOflHHI1 H 3aAar{a 3aKJIIOqaeTcfl

B Bbl6ope oI ITHMaJIbHOTS.  3aAaqa B o6I I IeM cJ lyqae fBJIneT-

cf l  HenlasefisOfi,  MHoro3KcTpeMaJIbHOfi 14 UeJIoqHCJIeHHOI?.
Or"rn,{Herl or sal.2!^w, no4po6uo paccMorpeHHofl B S 2-2'

f lBJIf leTCfl HeBO3MOIKHOCTb yqeTa. orpaHHtleH[f l ,  I IO pe)KHMy

pa6oru arperaToB kr cTaHI{HH, o6ycnoBJIeHHbIX cyToqHbIM

rpa0r4KoM Harpy3KH.

i  MareMargqecKaf l  I locraHo'BKa 3aAar IH uMeer  cJ IeAyIor IU4H

BLrA.  3aAarcrcq:  pacnoJ laraeMoe MHo)KecTBo arperaToB

KeM, r l ,e  M -  o6uee MHo)KecrBo arperaroB;  pacxoAHble

xapaKrepncr 'LrKrr  arperaron Qt :Qt  (Nr  Ht ) '  Bce orpagl4r le-

HHfl I IO COCTaBy H pe)KH'My afperaToB, KoTopble 3aAaIOTCq

IIot{HTepBaJIbHo g.Jrf l  nocrosuHoft M9UIH9CTH f 3C

(cvr .  s  
^2-  

1)  ;  AncKperHbr f t  paBHoMepHb_rr l  p f lA Mol l lHocref t

fOC fur: 'Nr, Nr, . . . ,  N*- A.rrq KalKAofi MourHocru Ni rpe-
6yercn HallTn I{I4gJIO, CocTaB }I Harpy3KH arperaTOB no
ycJroBnIo

Qi : I q, (ffn): MHH.

flpu oroM Heo6xoAl,tlyto co6lrcAarb 6anau'c MOIIIH9CTI4 Ilo

cTaIlurrH

N'i Ni

.D

N;
2.5. HCnOJIb3OBAHhE METO,,qA,qHHAMHqECTKOfO
nPoFPAMMHPOBAH'HI Ang. n,OCTPOE,HHg OnThMAflbHbtx
EHEPTETHqECKHX XAPAKTEPihICTHK T3C

Pexnu arperaroB Mo)KeT Ha3Haqarbcf,  no gHeprer ' , {e-
CKI,IM XAPAKTEP.HCTHKAM CTAHIII.IH. OCHOSHbIMII T,i lN |HAPO-
craHrIHH sBJrqrorcq SHepferHrrecKHe xapaKTep,r4.crLrKvt, ,cBff_
3blBaroulHe e6corroTHbre rroKa3areJr l r :  Qr,  N", '  Hr-  pacxoA,
MoIIIHocrb H Haflop fOC; Qt, Nt, Hi- pa.cxoA, M,orrlHocrb
H Harrop afperaTa. luupoxo rprMeHqroTcf l  sKcnJryaTaulroH-
HbIe pacxoAHble xapal(TepHCTI4KLI, I{oTopble cBflsblBaroT Bce
HaSBaHHbI,e noKa3aTeJrH CTaH,UI{H H arpefaToB.

MeroAnxa nocrpoeHr4fl pacxoAHbrx xapaKTepr{cr'K Ailn
SJrer(TpocraHurlt c afpefaTaMr4, HMerorrIHM14 O,UlHaKOBbre

xapaKTepHcrHK, JrerKo orrpeAeJrHTb Har4Bbrfoluefirurrl pe-
X{I'IM CTAHUHH iIO M'HHHMYMY PACXOAA BOAbI NPII IOCTO'IH.
uoti tvloulHocru.

*^ l Iu pnc. 2-9 roKa3aH npr4 Mep pacxoAHoft  xapaxrep'cr ,Kr.r
foc. HansnnoAH,efturne y,cJroB'fl orpaxarcrcn 

- 
nnnnefr

OABCD. B soHe OA nxntoqen oAr.rr. l arperar, B 3or{e BC _
AB3, a B 3oHe CD - rpu, I-Io orr.rM xapaKrepHcrr.rKaM Jrer-
Ko onpeAeJruTb norepn pacxoAa npu pa'6ore craurrn.u
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Z=2

Przc. 2-9. Pacxornan xai lax-
repr.rcrHKa cTaHuHH AJIff Tpex
oAHOTHnHbIX afperaToB.

=
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AOnycTHMLIe npeAeJrbr H3MeHeHHfl  MOIIHOCTH CTaHTIHH

ffjr"n" 2N ilN ivuni

AOTIYCTHMbIC NPCACJIbI  I I3MCHCHHfl  MOII IHOCTH ATPC|ATOB

'  Ni*"* ,  2N t2N i*^rr .

Tpe6yer,cf l  onpeAeJrHrb xap aKrepHcrHKy

Q i : Q i [ N i ( N t  Z ,  A ) ,  H i f , (2 - r  6 )
r  Atr  z,  -  t {ncJto al ' l le f  aToB B onTHMaJIbHotM pex{,HMe; A _

BeKrop orrTHrMsJrbHOfO COCTaBa arpefaToB rrpH z _ consti

hfiA pexyppentuoro co6THotireiii ' if i :

e" i  (N 'z) ._Mr{H iQr  ( rv i )  *  Q'a- ,  (1 / 'e- , ) } , r o  t l t
\ z r -  L .  I

rAe Qto - pacxoA oKBHBaJlesrHofi -LaPaTTepI4crHKIl 
t-ro

uara onrlltMHs ar\HH Ailf l '  MOilTHOCTH f 3c tvti; Qto-t - pac-

xoA sKBHBaJIeHrHofi xap aKrepl4cruK\ - (f- I ) -ro i lara onrl ' l-

MI43auLIH AJIfl MouIFIocrH craHuI4H Nat-r; Qo 14 N'i - coor-

npe4c"anr"erci: iaparreprcir,*^ * 3i--^ " --^.^,r -^^-,^- uare Delraprct rpl{ rloA3aAaqH: yro'rueriue npe,4blAyrlltx

6urs ,,rrc6uu H3 rex, Koropbre He Bour'r B xapaKrepr il::.Ty:.-1p-";.1"t:;eJ#;#;":-l:S*4:j#*-c9"4r#

BeKTop onTl.r,MaJrbHoto cocTaBa arperaToB npH Z:const; I arperaros n 3a.[,aHHoiI MoulHocrr4 I
f l j-Hanop I3C, pannsrfr Hanopy arperaror l/;. i  rrt i"nyro N;, MoxHo 3anucarb B BnAe

Mero,4 .qtHauuvecKofo npofpaMMr.rpoBaHur npa/tIoxe_H 
I Oa. {jr',,,) : MuH[e; (rVr) f ,eoi_r (lfi_Nt) ].aMepIrKaHcK[M MareMarHKoM P.  Be.n, lnauou [J I .  l ] .  I  * " t , ' " - t , -

Bapxaquourar 3aaaqa paccMarpuBaercfi *ax uHoiouraro- I Cn"zoBareJrbHo, 3aAaqa onrfiMr.r3ausfi QyHfiunx MHorfix
nfiI Henpepuenufr npoueci. Bc- p-ruennn nocrreayrouilx I nep"rr,re*nlx csoarrcq i Mnorourarosoil saaaqE orarnMx-
IxaroB .(on)KHbI cocraBJlrrb onrr.rMa.rrbHoe noBeAeHne orHo. I sairu, tpyrxuru oaHoE repeMenHofI.
cllTeJlbHo npeAblAylrll.tx. llpHH,unn onTrrMaJrbHocrr.t ^v:|.aMr4- | n.trroilr.rTM onrr.rMnsaqnr cocTaJa-I{ p"*rYu_ -u-lp^u:3]::qecxoro nporparur,Iuponani.rx gopMynupyercfl rax: .nro6an I no p;;-iit;3;""W co-orHoureHuro P. 6e;rlruana, p_a:9^1-6^"^:1:
qacrb oflrl{MarrbHoro ,'raHa raKxe ecrb orrHMarbHbrri J noipo6dri [JI. 14, 29]. flpoueaypa pacoeTgB- 1:1n1:1e.:c^tnJIaH. J s n6creaogirerr,Hotr locrpoenrr gKBnBaneHTHbIx xapaxre-

{  "  - : - ' . - ^  
"  

^  - _ _ _  ^ _ _ ^ _ _ _ ^ -  i _ l  o
B saAa,re nocrpoeHur xapaxrepficrlK cra1\Trn cocros- | pzciux ,q"rs sa.qaHnoft oqepe.qHocrl'l arperaroB ':t, z'

HHe xapaKTepH3y 'eTc f l  TpeMf  napaMeTpaMl4 :  qHcJ IoM,  cocra-  i  3 ,  . .  . ,  n
BoM r.r MorrHocrrnru arpe"aroi. lr,t"b***nri* i:pdle"c I Xapaxreprclnra nepBorc uafa o1l"Ylr^"lY -:::" 1,1'
onrr.rM'3aqnn rro3Bonner rJ,rn u3BecrHoro u".n" u"p'""u--" I 

"uau"i"". 
xdr< xapa xreprcrl.tKa ornoto_ I.I3 _lllllt-1^3:" ii;naltn rx onruuamuufi cocraB r-r 

"arpysxr;; 
;p;;"p; , npruep i:1. B,aa.nrueftrreM 9]r-a 9li:^_1:"p11*:i,,1:

Q;: itrrH. ohrr.ruillnyn. Ha aropott't uare rpe6yelcfl nocrpollrb

B reputno;rorun saAaqlr 3To o3Haqaer, qro cHar{ara , eKBnBaJIeHTHyIo xap aI(TepI'lcrLKy .u'Byx 
""p"ful:-u-.,T^,,*'l:w zJ|iiio;;;;"';;;;;,;;;";";;;;;.p;;;,;;'";1;: I 3roro ti._.-yllU:T':',3","'5nn. 

nepBoro n cneavnuero
uuu; I{a3oBeM 

"" 
,*u""ur"""";;-; ffi;;;il;';;";;; I .sa nrar'a arperaror, r. e' i:1,2'

ctl!tt uJluMo;;:;t;;;; ru" 
-2':z-iiiot 

"" orr*ManbHa' xapaKre- i _- 3ulgr-jl!_1r1"" ,"*j"l*""1::3"^Il3STt11';X:""Jtlpacrn*e E,":,', io oa"" nl uip"."";;^il;;;;ffi";i;;;" rpex 1T,:1,11_"i-.,-.1l'.1:l;^5'i.::J"-1l""ly l::;lp,::':lp aKrepr.rcrrKori @s 2:1, a 
"r"i; 

-;;;;;il;"-";;';#. 
i np" yBer'rreHrir.r Ha KaxaoM uare qxcna arperaroB Ha

I lT14XC- t f  2 l .nenn. l roR Hn c l re r l \ / In r r rA ] \ r  r r rqna ^ . r rn r r r rm. , . rc  vor ra r / -  ' l  eAI IHI IUY.- -  r  - -  r v q v r v r  ^ ! q r  v  v r  y v r t  | v r r  A q y q l \ -  . i

o";:;:'@";;,^;;. ;.'i;;;;;"";; ;;il;;p;:iff'#";:,, . . . i i1r"-"1e,p..1:1T11..1:L..ti::"y:lpl_t'':y::"ffi,T'"llli{lii,
. . .: @;":;;;";";";; "[;;;;;""rb 

onrr.rMarrbHbrrl pexnM i nn'e onriua*sux peurennft nir sxs'rsaneutlrblM xapaKrepr'
C T a H U H H  c T H K a M .

;1;;." cnyqae Arrr d-uraronoro rpouecca onrr,Mr,sa- , ,f "-1"I91!.ry. :l:.""p' aeMo'crpnpylorunfi pexyppenr-
I uyro npoueAYPY onrHMH3auBIr' flocrpoeuue 91l1I1t::::

"tH :::l""""X,ip""#Y.i.,*f".:"1?::::::9.9-PJLLY"5l^": I ;iil;".;;iffi; c'u"'r""_nponsuo.&nri:s ans qerb'pel_1.lgl
Hoe ypaBHeHHe allHaMlrqecKoro uporpaMMr,rpoBaHHr aMeer | il i;;,-;.aasnlrx arcool 

.oqepe,qHocrbro ucnoJrb3oEaHrr.
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Arrq npodforbr  cqutaeM,  u to  i  -1 ,2 ,5 ,4  z  uuspu ouepef r .
HOCTH CoBnaAaIOT CO CTaHUHOHHbIMH HOMeparMH arper .aToB.

fl e p n nr.1 rr a r. orcsunareHTr'afl xapar{Tep'crr.rKa nep-
BQ|'O rrrafa (i - I ) ouaua.rre npHpaBHr4Baercf K xapaKrep,H-
cTHKe rrrepBo,fo arperara. Taxuru o6pasou, Ha rrepsoM IXarepacoMaTpHBaercfl  eAHHCTBeHrroe coqerarrHe afpef aroB
A r : l

B ro p o f i  ' ' r  a r.  crpourcn sr(BHBaJreHrHar xapar{Tepr{-
cTHKa BToporo uara ( i -2) ,  I (oTopaf l  BI { r Io t taeT s t (BHBa-

nofBrfeTcq B rrpoqecce pacrpeAeJreH,nfl Hafpy3KH B TOM
cJryqae, KofAa'Bcfl MOU{HO,CTb CTaHqHH O6eCnequBaeTcfl TOJrb_
r{o noAKJrroqaeMbrM arpefarou. CpaBHeHHe pacxoAa arpera_'Tos Nb I u 2 flpu oAHHaKoBbrx MourHocrflx roBopr.rr o neo6xo-
AHMOCTH YTOIIHCHHfr,  HTIH'COXPAHCHHfl  TCX TOIIEK XAPAKTEPH-
cTlIKH, KOTOpbre o[peAeJreHbr Ha [epBOM ru,afe.

!,ony'cruM, rrro B p$ynbrare pacr{era roqKr{ xapaKTep'-
crHKH' paccIIHTa'HHbIe npu IIepBolM Irlare, Ha OTAeJIbHF,IX

, yq'acrKax 
Tgnp aBlreHbr 14 npeAcra,BJrflrorcfl xapaKrepucruxolt

:arperara Nb 2.  onpeAeneua raK)r{e xapaKrepucruKa craH-
IIHH AJrfl BTOpO|O rXar,a.

. T p e-r n ri 'u a r. K ers'saJreHTHoMy anpef ary BTopo,ro

. [ Iara ( i_ 1,  2)  roAKrroqaercs arperar Nb B. nB" uro*'paccMaTpHBarorc f l  
coqeraHuf l  Aa :B;  l ,  B ;  2 ,  3 ;  

-1 ,  
2 ,  3 .

Ec.nu arperar Nb 3 rpu raxux-.nv6o Nrou{Hocrflx craHur.ur
6y.ler ryrrue arperaron Ns I u 2, Koropbre BorrrJr,H B XapaK-
TepHcrI{Ky BToporo IIIara, To grl] roqKH HcrrpaBJrsrcr,cs. Ha
TperbeM IIIare yroqHflIorcfl TaKlKe pex{I'tMbl, onpe,4eJlflelMbre
xapaKrepucrnxoft Anyx. arperaroB. i l ,nn sroro pa.ccqnrbr-
Balorcq coqeraHu^ 4t :  l ,  3;  2,  3 w cpaBHuBarorcf l  c xapaK-
Tepucr l {Kof t  Az :1 ,  2 .

!,ony.rraM, qro Ha rperbeM Iuare B gI(BltBaJreHTHVIo xa-
pal f fepl4_cr_HKy BoruJrH cor{eraHr.r f l  As:Li  2;  3;  l ,  2;  l ,  B;
2 ,  3 ;  1 , 2 ,  3 .

J{erB ep ru f t  t r r ,a,r .  K gKBr]BaJreHTHoMy arperary-I i ie'Ibei'o i i iafa, BKJiioqarcureuy Bce yKa3aHHbIe correTaHufl
,4s, rr'o.{,KrroqaeTcfl arperar Ne 4. PacbuarpHBaroTcfl AorroJr-
HlrreJrbHbre coqeraHr4s Aa-4;  l ,  4;  Z,  4;  3,  4;  l ,  2,  4;
1 , 3 , 4 ; 2 , 3 , 4 ;  1 , 2 , 3 , 4 .  I T p t t  o r o M  n p o B e p f l e r c f l  n p a B . H J r b -
Hocrb Bcex roqeK rpetrel:r oKBH,BaJreHruorl xapaKTepHcrr,rr{H
v, HaxoAr.r'Icfl onT[MaJrb'Hafl xapaKrepHcTHKa cTaHqr{r4.

56

B Ha[reM r rpHMepe paccMoTpeHbl  BCe BO3MOX(HbIe coqe '

TaHHf l ,  T .  e .  npoAeraH no.nHl t t t  nepe6op '  
' I 'ax ,  

npH qH'cJIe

afpefaTos z : l  paccruaTpHBaJrr {cb Bce l {eTblpe^ BapHaHTa

pu'6oror craHuHH 
-C 

Oluuu afperaroM. IJp" z:2 a:Hailvr3rr'

pOBaJrHCb lrrecTb BS3MOX(HbIX CoqeTa,HLrfl no ABai npr ^Z:' :3---r leTblpe 
coqeTaHuf l  H I IpH Z-4-oAHo. f lo"nsrt f t  ne-

pe6op nonyu,aercf ToJrbKo B Cryqae MaJIOBeposTHoro npeA'

I IOJIO}KCHI ' I f l  O TOM, TITO TOqKI{  3KBI ' IBAJIEHTHbIX XAPAKTEPH'

; ; ;  
" t ;  

Z -  I  sxrroqarcr Bce Bo3Mox(HbIe xovt6usaunn.

Ec.un- Hanoauep, Ha xapaKTepHcrHKe BTopoto [ rara r tp l4

Z- l  BbI,roAHbIM 6yaer ToJIbKo arperaT J\€ I '  To

6yay r  pacc r l u rb lBa rbcn  BapHaHr r t  As :2 ,  3  u  Aa :2 ,3 '  4 '

gC"rld na ip€fleM lllare He oKax(eTcfl HI'IIAe"JIyTIIUHM Corle'

TaHHe A3-1,  3 ,  TO HCKI IOqaeTCq 13 AaJIbHet ' t rUuX paCrIeTOB

coqeTaHge Aa-  I ,  3 ,  4  u  r .  A.  HaurueHbl l lee I IHSJI9 BapHaH'

3anoMHHTb B IIaMflrH SUBM Ho'vr€P H Harpy3_Ky arperaT'a'

noAKJI loqaeMoro K sKBHBaJIeHTHOMy arperary.  OnrnMaJIbHoe

perxeHge H,axoAnrcf l  c HcnoJlbsosaHuel l  npoUeAypu o6pat-

HO|O XOAa.

HanpuueP, AJIf l  uarpysxu l /p npl{  rocrpoeHHH SKBHBa-

nent"of i  xapaKrepr. lcTr{KH qerbrpex arperaroB 6snu o[pe-

AeJreHbr HoMep noAKi l IoqaeMofo arperaTa v ero Harpy3Ka'

HasoseM HoMep arperara do, u Harpy3Ky Nr- '  OcraBrruecff

rpu arperara 6yayr HMerb Harpy3l{y

.Mar -Np-  *on

I4s eKsaBaJIeHTrHofi xaparxrepHcrHKH
XOALIM HOrMep IIOAKJII'OqaeMOnO arperaTa

onr,t4 MH3 alr4kr - cp H ero riarpyaxy N",

urHxcf l  AByx alperaroB
Nar :Nr "_  N"n

Arperar,  noAKJrroqaeutr i i  Ha BTOpOM [Iafe,  HMeeT Ha-

rpv3Ky No ,  v,  HaKoHeq, [ocJIeAuHft  arperar HMeer Harpy3'

i :  
N  _ I r l o r _ N b g .

a?

(2-18)

rper lero [ Iara Ha-
Ha rperbeM ilrafe

.  HanpyeKa ocraB-

(2- l e)

(2-20)
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Taxrrrrr  o6pasou, uair4eni l  onrrr l raJrbHoe pe[reHr.{e.  l lp"
Hafpy3r(e crar ' ruHH No 6yayr EKrtoqeHbr qerbrpe arpefara,
Koropble HMelor craHIIHOl l ,HbIe HoMepa H Haf,py3Ky: anperar
ao, nor,  bo,  *oo, cp,  f "ot  do,  Noo.

T a 6 , r u u a  2 - l

Onruma.rnuuft  p3)KHnr Hoeocu6r.rpcrof i  f  OC npn Hr:14 u

Cff it BeileHt{Io YP'aBHeH't{ti

Q' 
":t 

(N' 
":r) 

: n' l lu,tt{Qo 1 N'i) i

rrpu
XOA

Tex )Ke or,paHl' IqeHl'1f lx '  qro H n $ 2-5, rae Q'z=t

oKBIrBaJIesrHofi  xapaKTep'HcrHI(I4 rrpkr L: L'

(2-21)
-  pac -

N t ,
MBr

Harpyera Ha arperarbr, MBr

23-44

28

23
24-41

40
4 l
4 l()',
z , t

l lpunreqat^ Ir t .  l .  Bce arpenaru I '3C BxoArrJrrr B cocraB pacnoJraraeMoro K rrc-
noJrb3oBaHnro noAr\tuoxecrna. 2. Nr"or. -  20 MBr; Ni*"*.=86 MBr; Iy ' ."rro - 20 MBr;
rV."r*.=57 MBr.

AHa,roruquo MolKer 6rrrr l  Hat iAeHo onrnMaJrbHoe peue-
HHe AJIfl Bcex ApyrHX Mou{Hocrerl f3C. flo.rryueuHoe-,perue-
HHe lAO6uo npeAcTaBr.rTb B BlrAe ra6nuuu Moulnocrer i
( ra '6n.  2- I ) .

2-6. AnFOPHTM OnTHMh3 AtlH'H, OCHOBAHHb|'I HA COT|EIAH,HH .
METOflOB AHHAMrI|ECKOIO npOrpAMMhpoBAHHf,
h HANPAB'IEHHOTO NQhCKA

B paspa6orasuou aJrropnrMe rro npuHunrry orrrnMaJrb-
HOCTTT AHHaMHqeC'KOfO nponpaMMHpoBaHHf Orrrr4Mr.r3r4pyror-
cf l  cocTaB afperaroB H pacnpeAeJreHr4e Hafpy3KH. Moxuo
l I3MeHHTb STOT aJIfOpHTM, eC/I t I  COCTaB afpefaroB Ha Ka>t(-
AoM rxare orrrr . rMr. t3zI Iurr  nnr6lrparr  no MeroAy HanpaBJreH-
HOrO rroHcKa. HanpanneH,Hsrf i  noHcK Jryquero afperaTa Jrer-
KO OpfaHHSOBaTb B TOM CJryqae, ecJl t r  r , t3BecTHbr qvcJro pa-
6orarculrx arpefaroB H Hx r{arpysKn.

Xapaxrepr.rcrr.rKa nepBoro urara o[THMrr3 an.r4Lr crpozTcfl
n E d  7 - l  E r r - ^ * "l \ r i -A z. :  i .  DyAelvt  Ct ik iTaTb, t iTO Ha CTaHi i? i i , i  yCTai ioBJieHbi
o.u,HHaKoBbre no MouIHocrH afpefaTbr? mfAa gaAaqa gBo44r-
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Peureune sa,Aa.lin ocYuecrBJlfercg npocrbl'M IIepe6opoM

noKa3aHbl  xapaKrepH-
f  ATOB:  HL IX{ -

Hflfl, on46arcx{afl Hx 6Y'

AeT OnrI,IIvIaJIbHOl'I 3KBI',I-

BaJIeHrHofi xapaKrep14'
crI,IKOIi nepBofo IIrara
orrTHMH3 AIJJ4U.

BCSX BO3rM'O)KHbrx BatpgaHTOB pa6or l t  cTaHqHH C OAHHY

af,peraro:M nlpH MOIIIHOCTI'I  a' ,U"tt '"  Naz:t '  Ha pHc' 2-10

20
23---44

47
. 5 0

53
56

59-74
77
80
83
86

33
33

25--33
37

33

1,72 ,2
195-369

398
423
446
451

469-616
642
668
692
721

22
20

42
26

Ans ilocrpoeHufl ' ?R'

BfiBaJIeHTHOft XapaKTe'
prrcrl{KH BTOporo uara
Heo6xoAHMo Hcnorb3o-
Barb xapaKTepHcrI'IKy
Qrz:r:f '(Noz:l H HaiI-
TH Jlyquylo KoM6HHaUI'IIo
sToii xapaKrePVcrLrKLt c

xap aKrepI{crI4KOft JIIO6O-
rO LI3 OCTaBIILIXCfl arpe-

Ni dnn Z=l

Niro*c

Ni=,,, Ni=rtr lv'i 7ttn Z=2

Puc. 2-10. flocrpoeHlre sKBuBaJIeHTHoll

xapaKrepHcTHKI'I npu ficnoJIb3OBaHHa

vreioaa AHHaMHqecKoro nporpaMMI' lpo '

B A H H ' I .

raroB. Ans STOIO BHa-
qhne rpor{3BoAHrcfr pacrpeAeJIeHI{e HarpysxH Me}KAy

gKBLTBaJIeIITIIbIM kl HeH3BeCTHbIM IIOAKJITqaeMbtM arpe-

raToM, a 3aTeM npH H3BeCTHOft MOIIIHoCTI' , I  noAKJItO-

r laeMoro afpef  aTa HaxoAHTCg ToT arpefaT,  pacxoA

KOTOpOTO Har{MeHbur4f t .  c IeAOeaTeJIbHO'  AJ l f l  Ka}KAOTO Ba-

prraHTa paOIlpe,u,eJleHHfl HarpY3KIl 6yaer paccqHTbIBarbcfi

xapaKrep rr,cTufta AJrfl eAuHcTBeHHOfO COqeTaHI',lfl rtp:H z-2.

. 
^ 

Arq BT,opofo II Iara orr lr l{ 'MllsauI4u Z:2 u

Q'" : r ( 'N '2 :z ) :  MH'H 1qo 1Nt )  *Q 'z : r (N i -_N, ; ) )

npu lVi* auclN ilNton,a'

2ly'r*"*" 7N i72N mr:n

Paa6epen,r  pac'{eT oAHof i  ToqKI, I  erof i  xapaKTepHCTI4KI{ '

cooTBercTByroil{er? M,OuIHOCTLI Nr. f io'nycrnu, qTo, nOAKJIIO'

qaevrsrf t  arperat  6y.U,er pa6oTarb c MITHH'MaJIbHol l  MgU{'H6-

criro Nr*",u a ocralBli lylocr MolIIHocTb (lVr-fft*"n) 6yAer

BbrAaBaTb sKBHBaneurutt t l  arpefaT nepBoro [ Iafa oinTf iMi i '

3auHPI.  
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TrrK KaKrnptj ArpyFo,

flo cXeMe c liari,paBileiiHblrM ,roricKoM 6yAyf itpoclviofpe..
Hb I  coqeraH l f l  A t : i ;  2 ;  3 ;  4 ;  5 ;  l ,  2 ;  l ,  2 ,  3 ;  l ,  2 ,  4 ;  l ,  2 ;
3 ,  4 i  l ,  2 ,  3 ,  4 ,  5 ,  T .  € .  J IH ' I I IH I ' IX  ro  cpaBHeHHn c  O I IT I IMaJ Ib :

HbIMH COrCT?TBZMH qeTbl ,pe COr{eTaHHfl '  3 B I IOptnOM CIyqAe'-

AeBf lTb .
-  B  a ,n ropuTMaX C l IC i lOJ Ib3OBat lHeM MeTO'Aa  AHHaMI IqeCKo-

f o I I p o n p a M M H p o B A ' H L | [ ' o f p a H H q e H H f l n o c o c T a B y a | p e f a T o B
vqHTbIBaIOTCfl TaK Xe, KaK Ll npl4 HCnOJIb3OBaHHU MeTOAa

BerBef i  u rpa,HLIU (S 2-2)
acqeroB Ha 3UBM,  cocrae-

JIeHHbIX lno aJI fOpHTMaM AHHaMI{qec l (o fo  I IpofpaMMHipoBa-

Hr4fl ,  I IO4a3aJIO, qTo HMeIOTCf HeKo-ropble HeAocTaTKI4'

KoTOpbIe orpaHHr{uBaIoT O6laCr l  np l4MeFIeHHl  3THX aJI rO-

puTMoB.'  
Kax y)Ke yKa3blBaJrocb (s  2-2) ,  Bo MHQ|HX c lyqaf ix

HMercTCf l  parEHO3HaqHble coqeTal lgq arperaToB.  B AaHFI9M

aJrropHTMe noJ lyqaeTcf l  J IHI Ib  OAHI{  BapHaHT cocTaBa arpe-

faT,OB ,nJI f l  AaAaHHOI i  MO1I I ' IOCTH. B O1THMaJIb l ib l f t  I IJ Ia 'H

BKrIOqaruT,Cfl Te I43 COCTaBOB, KOTOpbIe pal{bue HCCJIeAyIOT-

cfl .  B 3T,OM CMbICJTe He 6e3pa3JIHqHO, B ,KaKOI? gqgrpe[rHoCTH

a 3I{ClepHMeHTaJIbHbIe 
'pacI{eTbI noKa3bI'BaIOT' qTO OH AOJI-

X{CH COCTABJIf lTb HCCKOJIbKO MCfABATT.

NDI,ICMJICMbIM T,JIf l  3A'AAI{ OilCP8TI4B'H'OI'O II IJIAHI{POBAHH'I T4
t T

ynpaBJreHHn. danpHMep, :Bp€Mf iPqcq-eTj l  oAHoI l  xa'paKrepH-

6t"n" fOC nroqnocrblo 400-500 MBr cocraBJlfler i lpl4-

6 l

MO)KeT 6trrt  MeHbrue.

Pa,cc,nrolrpr,rM Apy-Forl Ba,pxarHT paenp,eAeileHuq Harpys,Kj4
MelKAy SIKBHBaJICHTHbIM H noAKrloqzeMbrrM arperaToM, Ha-
IIpHJVIep Nap:ryz:,1y'1-1y'x.2, rr;pHr{eM //tz} //iur.ru.

II,p" Ha,fp,y,3Ke NoQ:\z ry,q' ' 'M flBJrqercf afperar Nn 3,
t l  r T \ / I f r t r r r r i r  n n  8 , , ,ci  r i j / ' - i iur i iM i ioAr iJ i roqaeiv ib iM i {3 ocraBuIHXCfl  -  af ,pefar  N9 2,

MOU{HOCTb KOTOpO|O Nn. Sror Bap?r_
aHr rrMeeT pacxoA Qz. Aa"rree pacqeTbr
BI , INOJ IH f l  IOTCf l  AHAJ IO|H ' {HO. ,CP ABFICH?IC
pacxoAoB Qt,  Qr.  .  .  no3Bonqe.r  onpe-
AeJrHTb OrrTr4MaJrbHoe peureHHe AJI'I
MOrrIHOCTr,r cTaHrlrrH N r

AHanorzqso crpof lTcf l  u xapaKTe-
pI{CTHKH nocJreAyrouux IIrafoB orrTr4_
MI,t3ar{H14. Tax, AJrff rrocTpoeH-lrfl xa-

Pnc. 2-l l .  Pacxo4nrre paKTepI{CTI' IKH TpeTbero [Iara OIITHMLI-
xapaKrepHcrHKH arpe- 3aul{u HcnoJlb3yloTcfl  xapaKTepHCT?:.KH
naroB. (Homepa Ha lpeAbrAytuux ruaroB AJrr orrpeAe.rreHr.rrrKpI ' IBbIX coorBercrByror Hbuepon AByx arperi ioB H pacnpeAe-HoMepaM arperarc- ' ,  

f leHHfl MelKAy HI4 MH Hafpygr(H , a K Hg_
BCCTHbIM ABYM AT.PETATA'M II,OAKJII.OqACTCfl O,A.H,H H3 OCTAB-
IIIHXCfl H T. A. ONTUUANbHbIf i  PCX{HM CTAHIIHH HAXOAHTCR
TzrKX{€ npH Hg[oJrb3oiB3,H;rXH OdpaT,HOno xoAa.

tlncno.. ilpocM.aTpHrBeterMbrx BapHa,HToB ro cpa,B;HejHr.rrc
c o,6btq Ho rl cx euo ri .(HrH 3 M uH ecKo ro Inlp of,p 2;M M Hpre B alLrfl, 3 H a _
IIUTCJIbHO 

YMCHbIIIAETCfl.  HANPUUCP, AJIf l  CTAHIIHH C II f lTbIO
ar'pefaralMrH' x'aparKTepHcll l I ,KH ircTopbIX n,oKa3aHbI Ha
puc .  2 -11 ,  no  o6uquo f t  cxeMe  AHHaMHsecKo fo  npo fpaMMH-
poiB&Hl{ f l  n rpJ{  oHepeAHocrH i :1 ,  2 ,  3 ,  4 ,5  6yny i  pacc laor-
p e n b l  c o r { e r a H u f l  A t : l ; 2 ; 3 ; 4 ; 5 ;  1 , 2 ;  l , B ;  1 , 4 ;  l , b ;  I , 2 , 8 ;
1,2,4; 1,2,5; 1,2,3,4.; I ,2,4,5; 1,2,5,4,5. B o,nrzuaJrb,Hvrc xa-
PlKTep.HlT'Ty .BgqAyI r,orrbKo cor{eraHun Ax=l; 1,2: 1,2,8;
1 ,2 ,4 ;  1 ,2 ,3 ,4 ;  1 ,2 ,3 ,4 ,5 .
60



NLOIyIT JIM€Tb H€ OAHTH €rKCT+eMyM, rIaeTO EBJIsIOre

t iaMdra H B lf irporrrecce crrera npHXo,AIrTci ;naH,ofot(parno o6-
palqarbcff r{ BHotuHeft rnaN,tqru.

Bnaecre c grHM HecoMHgFIHbI u Aocrou,Hcr,Ba aJIrfopI4TMoB,
OCHOBAHIHbIX HA IN|PI4HII I , INC ONTHMAJIbHOICTH AH.HAMI4I{CCKOIO
nporpaMiMHpoBaHns. B ocH,oBHoM - oro Bo3Mo)r{Hocrb noJr,y-
qeHHfl r.to6a.nnHono or{crrp€MryMa. B uacrofl i l Iee BpeMfl gror
aJIropHTM THzHJI]:r{rrrrHfr. Bro,poe - Herpe6OBaTeJrbHoCTb
K,BH{y xapaKTepHrcTHrK at fpefaTo.n.  HarypHbre xarpaKTeptrcTH-
I(H rr{ApoafperaT,oB qacT,o r.rMetoT rBH,,[ iHerJraAKHX syuxquft,

HoroHHbrMH Syu,xqunun n r. A. B srorM orHorrreHnn aJrrro-
p4IU 44,Ir qr\lllr{egi4olo In'pqlp 4I4ILHpOB a]il.Hfr Tal{Xle SB48qLq8
fiyquLIM :Hg Bcex lr3BecrHbrx. Bce gro Bacra.BJrreT HcKarb
r lyrn Aa.rrsHel i luero coBep'meHcrBoBaHuq aJrropHTMa,Ar{Ha-
M HTIeCKOTO tflpOrp 2 y;146rpO,Ba,HLIfl .

Oqeur zrHT€'p€cHbIM fBJrflercfi Ko'Mr6uHuponauHufi aJrfo-
pHTM, B KOTOpOM ,MeTOA AHHaM,HqeCKOTO [porpaMMr]pOBa-
HHfl COrreTaeTCrI c MeToAoiM Heo,il ipeAeJreH,Hbrx,MHo>KHTe.uefi
.I larpauxa i[,]-I. I l ]. B HeM AJrff xaxAori ro'rrKr,r gKBrHBaJreHr-
Hor? xapaKTepHrcrHr(H, no,crpoeuuofi Ha [pflMoM xoAe no
peKyppeHrHolt npoqeAype Ee,rr"nMaHa, 3anoMHHarorcs Jrr4trrb
HoMepa aFperaroB. Harp'yexn arperaro,B onpeAeJrflrorcfl Ha
3s,pzTHOM XOAe C HCtrrOJrb3OBa,HHeM MeT,Ona,MHO)KHTenef i
JlarpaHxa. 3Aecr in{poueAypa o,6pa'rlHono xoAa npnMeHrrer-
cfi T'oJIrrKO AJrff O,nrpeAeJreHHfi Ho,MepoB rp&6oTsrorqHx arpe-
raToB, a HaFpy3Ka Me)KAy ,HH.Mr{ paCrrlpeAeJrfeTCfl ,rro paBe]r-
cTBy OTHOCHTeJIb'HbIX npHrporCTOB.

CoqeraHlre MeroAa AuHaiMr.rqecKono fiponpaMMHpoB aHnfl,
c MeToAoM MHox{HTeJrefi JIarpaHxa npr4rBoAr4T K B,Haqr.rreJrb-
HOI? g.KoHO.MI,IH trlaMflTI,I T,JIfr 32TIoiMHIH aHvfl, S,KBHBAJIeHTHbIX

xapar(repncTHK. Arperarn Moryr HaxoAnrbcrr rB AByx co-
CTO'IHHflx: c:O - oTKJIToTI€HiHbIfI  ATPCI.aT v cI:  I  -  BKJIIO.
qenHsrf i  ar,perar. AJrq sSII;HCH cocroflHuq AByx a:DperaroB
rpe6yercn rs4HH AsoHqHHfi pa3,pffA, ' trrpr{ qerblpex - ABa
H T.  A. r  T .  e .  B oAHoM cJIoBe SUBM,cocrof iUeM H3 ABol t I IHbIx
pa3prIAoB, tMox(Ho SaQu,KcLI,po,BaTb cocT,orIHHe HecKOJIHKHX
afperaron. 3ro'uorMufl rr?,MffTH or{eHr4Baer,crr xoe$SHqHe,HToM

K, : t  (0 ,52 r+ t  ,52  -  1 )
22t

n + 3+_r (2-22)

OAu a xO xO lrl:6 Il H ulp orB a H FI bI it an rO'p nTM n p 14 M eH H'M JI HilIIb

n'p'H Her,pepbIBHbIX LI MoHoroH,Ho Bo3pacralou1al 4urQQepeH-

IIHaJIbHbIX XZIpOTKTepH.CTHKaX OT;HOCHTeJIbHbIX IIpHipOcToB'

T. e. oAHO H3 OTCHOIBHbIX AOCTOHHCTB aJITOpHTMa AHHaMI4qe-

cKofo { rpofparMMHpoBaHuf l  yTpaqHBaercf  .

2.7. ENOK.CXE|MA Afl OPhTMA ONT]hMH3AIIHH PE}KhMO'B

ATPETATOB NO METOAY AIHHAMHT{ECKOTO NPOTPAMMHPOBAHHf,

r  r H v r  | r v s - - - - v J  
- " q

coqeTaHHH rMeTOAa AH,HaM,HI{eCKO|O nporpaMMHpOBaHr^ ^ \
H2rurp&BJI,eH,HO,IIO I]OHgKa, COCTaBJIeHa Ha fl3blKe AJITOJI-OU

Arrf l  SUBM ESCM-4. tr1\;cnorrb3yfl  gry nipofpaMMy, Mox{Ho

,B61firp?Tb onTHMaJltuufi  ,cocTa,B arperaroB vr pacnpeAeJlgTb

H aLIBbIroAHeI? uI{ M o 6 p a so irt,H a lp y3 Ky cT a HIIH I'I M ex(Ay rH IlM H.

I lporpaMMa IIosBoJIf leT BecTH rpacl{eTbl AJIn gTa,HIII ' I I}  C 6o;lr-

IrIHM qI4cJIoM alrperaroB lI c 6o.rruuroft ]crdH:oBJIeH,Hoft rMour-

HOCTbIO. Tar xax AJIn rKplII ,HbIX cTaHUnfi ,HeAoCTaTOqHo Otne-

paTr.rBHotl I IaMnTH rM2IlH,HbI, TO B II lpOrpaMMe 'n:peAycMoTpe-

}IO HCTIOJIb3OBAHHC BHCIIHCfi INAMflTH.
' IrLC'XoAHbI:MIA AaHHbIMH AJrfl gToft 3a,Aaql{ flBJIflIOTCS Xa-

parKTepucTHKI4 anperaToB,,olrpzHl4qeHl' , In I I ,O M:HHfiMaIbHoIl H
'MaI{ 'cl ' IMaJIbHoft 

rMoIII ,HoCTfl M Ka}KAofo arpef aTa,'Hal lo'p afpe-

faTOB, r l lar I4,3MeHeHHfl MOUIHOSTH CTaHUHV t. B AaHHOII 3a-

Aa,r{e rofPS,HHI{eHHfl InO MOUIHOCTH OAH,HaKOBbI AJIf l  BCeX arpe-

i r a roB .'  
PaCqet Har{UHaeT,Cf ,C aHaJIHSa Xapa'KTepH'CTII,K afpefa-

roB (p"c. 2-12). oHra ,Mofyr 6urs 1n;p€[crzBJIeHbI B ,BHAe

pacxoAHblx Q;: Qi (N1) I4JII4 pa6oql4x xapaKrepllcrHl{ r l t :

:4a (Nr)  npr  H i -  cof lSt .
Pacqeru npoH3BoAf lTcg i lo  pacXoAHbIM XdpzrKTOpI ' lcTH-

KaM, eC,IH )Ke H.M€IOTCfl pa6OrIHe Xa'paKTep:l4CTLlKlI,  TO OHH

[epecql{TblBalorcf l  no oo'pMyre

Q t :

B  f l po rpaMMe s ro  aHaJ lH3Hpye rcq  ro  3Ha I {eHHFo  d

(6. r ro ,n  2) .  l lpn d :0  pa6ouue xapaKreprcrvrK[  nepecqHrb l -

Barorc f l  B pacxoAHbre (6nox 3) ,  npg Apyrrx  3HaI{eHHrx CI

9TOT i [epegqeT o6xoAgrcq.  B 3aBHcHMocTI ' I  oT 'BbI6pa 'HHoro

rxafa t -  s  6nOXe 4 Bbl r {HCl tgeTCf l  KOl tHI IeCTBO paCqeTHbIXpr nJls. KpynHorl cra,l{t lr{H, .cocrofi[1efi f i3 40 anperaroB, npH
npeACTaBJIeHiln afperaT,Hblx xapal(TerpHCTH'K B iIISMfITH
SUBM ,ABaAqarbro roqKaMH ( l :20) r<osQ$HIrI{eHr (n:10

UI .  I  l ] .  B  AaHHoM npr {Mepe K"=3,5 .
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ToqeK / e HHrepBaJre
afperaTa,  T.  €.

I

oT MOUIHOCTZ y'y'*,rr" AO .MMar{c OAHO|O

- N*.*. - M*"" -r l______ 
t 

_____ _T r.

IIIar I Ao.uxeH Bbr{6rdrparbc.s c rzrr(HM pacqeroM, qro6br
BeJrHqH,Ha / CO.CraBn"na ueJroe qH,cJro. Kax42q xalpaKTepr{-
crnKa npeAcraBJrflercfl ,rrucJroM ToqeK 1950, a AJTHHa xa-
paKTepHcrHrKH craHrII{H He AoJrx(Ha npeBbruarb /*n*":500.

B 3aBHCHMOCTH OT ,noJryqeHHofo qHCJIa I  S 6 . r rore 5

(ptEc. 2-12) BbrqHcrlf lercr MarpI4Ira pa'cxoAoa. E[],  i l  ncex

arperaTolB AJIS B,ceX'QurcCnpoBaHHbIX 3'HaI{eHI4ft MOUIHO'CTH'

sa-ect  i -uoue,p anpefara;  i -  HoMep 3HaI{eHHf l  MOII I ,HOCTH.

B,6, r ro ,ne 6 nuq,ucJr f leTcrr  3KBHBaJreHTHaf l  XapaKTep"sH-

Ka [epBoro [ Iara  f t ,  KorAa ,pa6oraer  oAHH aFperar '  A i l f l

aToro r.r3 MaTpI4UbI E AJIf i  r I{aX{AOrO 3HarIeHHfl MOIqH9CTH

Bbr6r.rpaer,cn ror arperar, rp?cXoA y KOTOpOpO MeHblIe. Ho-

Mep arpefaTa, e' fo ,HarpysKa 14 pacxoA CTaHIIHI{ 3aIIOMI4'Ha-

IOTCfl B COOTBeTCTByIOUIHX MaCCI' lBax' T' e'  f lpIC Nt:Pc

orll,peAeJrf eM:
I l7-apauempe r

/0

t l

t2

nodKnpvqetloeo
azpeeam4

0nmumqnoua,s
gapaHmeoucmu4q

cmaHqUU

Odpamnoni zod,
/7er/amo

peegnemamod

0cmano0

!

IIO ME

I t  (P" )  :  MHH 1qt  (Nr )  ) ,

rAe N*uH-< // t(r i l ra*ci P 
" 

- Hafpy3Ka cra'HIII IH'

3saqeHus Qr  ( l f1)  coorBercrBy lor  ro I {KaM XapaKTepI4crH-

KH JIIO6O|O alperara, y KoTorpofo pacxoA nJlf l  COOTBercr-

B)' loxlefo 3Ha'qeHHfl MoUIHOCTH MHI-IHMaJIbHbII ' , I '-  
PaC.ler t i lo.CJIeAyIouIHx sKBHBaJIeHTHbIX Xapa.KTepHcTH'K.'

Har{H,Hafl  co BT,orpofi ,  n'potlsBoAltrcr B uHKJIe (6no'w 7) no 
,t '

npr {qeM i :2 ,  3 ,  4 ,  n  (n  -  KoJIHqecrBo arperaro iB)  '

B 6noxe B npou3iBoAurcn inoCTpoOHHe cJIeLyrcUefi 
"KBI4Ba'

JreHTHofi xapaxrep4g.T1Ku. Pacqer i I IrPOH3Bog'LrTcfi '  oT MHHH-

MaJIbHOIO 3HarleHl ' t f i  MOUIHOCTI{ CTaHUIdH, lKOTO'.pOe :MO}KHO

o,6ecneql. l tr  AByMfl arperaraMH' Ao MaKcI4'MaJIbH'oro

2N*""( Pc< 2N*a*c.

t flnn Ka)KAoro 3HaqeHr4rl Harpy3.KI{ P" HaxoAgrcg MLI-

HHMyM fz ,  nPt lqeM Moi l {HocTb BToporO arperaTa Nz MeHnerCt I

OT NMr{E AO Nrnrarc

f  (P") :  MHH tQz (Nr) * f  t(P 
"-Nr) ).

3 ,uaqesuq gr(Nz) 'coorBercrByror  rorrKaM xapa'KrepH-

CTHKH flIO60r'9 anpe'raTa, .IIOAKJIIOqaeMOTO B 'KaH€CTBe 'BTO-

pofo AJIfl noJlyl{eHufl ,O|IITHrMaJIbHofi xapaKTepHcTHKI,I,BTopo-

ro i lara.
!,nn nocT,poeHHf BTopoft 3KBHBaJIeHTHoft xapaKTepHCT'Lt'

r{H AJrn Ka)r{Aoft 3aAa,HHOfi Harpy3KH_Pc HaXOAATCfl MHHH'

Myr\{ Qynnunra npg nepeMeHHorl- Nr. Anfl sroro H3 CTOJI6Ua

titprtiot E, coorBercrBylourero 3aAaHHofi narpyeKe Ps' H3

ocrasuuxcr (n- l )  aFperaroB Bbl6Hpaercf l  ror  a lperar,

pacxoA y Koropofo MI ' l 'HHMaJIbHblH''  
PeayJrbrarbr,pacqera BT,opoft  gKBHBaJIeHTHofI  Xzp?iKTe-

pr{crHKLI 3aHocflrcfl 'B coorBercrByloFHe MaocHBb-l-:9lty#.:

3a AaHHbTMH r1€pBqf i  ercnynaf leHTgqft  XapaKTepf lCTI4KH. I IpHPnc.
roAY

2-12.  Bnox-cxeMa l locTpoeHlt f l  xapaKTepHcrHK craHI1HH

AnHaMHqecKoro nPorPaMMItPoBaHn[,  :

0+

Pacsem
ai(Ni)

2npe1enenue I

8e trlucnenue
6 l i , j l

Eot,tucneuue
fi (ec)
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pa6ore r,pex anperaroB pacqer rJar{rrrraercf l  c MuHrr,MaJrb,Hofi
MoL{HocrH H KoHl{aeTcf l  MaKcHManlHot l ,  Koropyrc  Mox{Ho
peaJILISo.BaTb TpeMff dr]pOr?r3rM:H.

E.Ng KA}KAOTO SHAqLHHg P" HAXOAHTCfl MHHH,MYM SY.HTI<-I{ttH fr rrpH nepenneHn,orl ,1y'3, T. €.

f  s(P 
"7:  

uHH{Q, ( i /a)  *  fz(p 
"- ,Mr) }

f  " 9 " 1 : i u I a H t Q  * ( N , )  * f  < n - r ) ( P " - N , ) \ .

_B [pol{€rcc€ pacqerorB nu6upaercr orrr,MaJrbHoe r{HcJro
pa6orarcuIHx anperaroB. Oro Aocraraer,cfl B 6.no.xe I0

xoAa n'oilyrrarcTcfi onrr'rMaJrbHbre xapaKTeptrcrr{KH pa6oru
oAHOfO, AByX r{ T. A. arperaroB H ,orrruuanruuti cocraB pa.
66

6oraroqr{x anpefaroB AJItt Bcex 3uaqe,snfi uouuocreijl. 3ru
pByJIbTaTbI BbIAaIOTCfl  ,H&,[€I{&Tb.

3 xsun areFrrFl bI e xa p a KTep r.Icrr.rrKrl, iilofl yq eH n ot g tltrp lt rlp fl -

MOM XOAe, I4Cn,OJIb3yIOTC.fi AJIfl 'COCTaEJIeHHfl OnruMaJlbHoro
fIJIa.H8. B O'NTNUA.NIHITfi INJIAH BKJIIOqAtoTCfl ,4.AHHbIC O 'II:HCJIC

arperaToB, HX cocTaBe H pacnrpeAeJIeHHlt HarpyS:I(f l  Li l f l
Ka)KAofo gHarIeHHfl MoxrHocrtt .  Drnn oocraBfleHufl onrhMaJlb-
HO|O IIJraHa HCIIOJIbsyerCfl O6'parnuft xo,u., T. e. [ocJIeAO-

BareJrbHo a[ailHskrpylorcg p$yJlbTarbl onrHMLl3?IIHH,,HAHkr:-
Has or rrIocJI€AHqlo lxara, Pacuerbl nprH oqparuqM xoie 3bI-

NOJIHflIOTC'I .B 6NOXE T T U TdrKX{€ 'BbIBOAflTCfl ,HA ICIIATb.

l l ,o Aasnoft nporpa,MMe InrpoBoALtJIHcb'pacrlerbl nocrpoe-

HHfl xapaRTepracrlrK 3'I{cnJlyarHpyeMblx craHql ' I f i .  conocras-

Jro:r-r4fl, rrloJiyqeHsofi rnponpaMMbl c !,plrHiMH He npoH3BoAIa-

JrH,Cb IBBHAy TO|O, qTO aBTOlp ,He pacIIoJIaraJl roToBblrMLI t lpo-

rpaMMaMH Anfl,  SUBM BSCM-4, Ho IIpeABapHreJibHo lvlolK-

H'O TCAEJISTb BbIBOA O TOM, IITO IIO BbIII.HCflHTCJIbHbIM NAPA-

MerpaM KaKHX-TO CyUeCTBeHHbIX IIpel{ 'MylqecrB Aa'HHafl_ npo-

rpaMMa rnepQA ApyfH'MI' I  I{3BeCTHbIMH ,noKa He I ' ' I iMeeT. OA,na-

KO eCJII{ XapaKTepVCTHKkl LIMeIOT MHO|O TOTIeK ilepeceqeHkrfl,,
TO COKpaIIIeHI4e paCr{eTOB IIO nocTpoeHHIo gKBI{Ba.neHTHbIX

xapaKTepHcruK Mo)KeT Aarb of lpeAeaeHHble BbITILICJIHTeJIb-
Hbre f lper.rMyulecrna. XapaKrepHo B aJIropLIrMe coxpaHeHl' Ie
onrvMaJlbHbrx xapaKTepr4cr4K KalKAOro [Iafa, rITO YAO6HO
Aflff yrlera orp aHHqeHI'lIl.

D-8. OrfTHMHSA$H* qhcrA lH COCTABA ATPETATOB
METOIOM'HAnPA'BnEHHOTO nOHCKA BAPHAH:IOB

Ha AeficrnyrourHX craHIrHflx ynpa'BJIeHHe pe>KI{MaMH

alpefaToB'ocyuecTBJl f leTcg c  I IoMoI I Ibro  aBTOMaTHTIeCKHX
y,crpoficrn. B,6o.nuurl, tH,cr,Be cJlyqaeB aBroMarnxa Aeftgrny-
6r no xeclxoft i lporpaMMe, xorf i  cef iqac I{ rBe.II ,}TCf 6ol l-

ruHe pa6oru no co3AaHlIIo y,npa.Bnfl Iou{nx TKOMIIJIeKcoB 'Ha

6ase 3UBM, rrI,o3rBoJIfIouIHx BeCrI{ KOp'pe'KTHrpoEK} rl'po

rpaMM aBToMarurrecKnx ycrpof ic rn .
l lo xecrror. i  rporpaMMe BeAercr pacnpeAeJleHue Ha-

rpysKu H nu6op qucra arperaroB.  l lp"  s roM Bo3HHKaIor

Tp,u onrHMu3auHoHHbre 3aAaqH:  or IpeAeJIeHHe cocraBa arpe-

faToB rl,plI I{3BeCTHOM rpaOI]'peAeJIeHHH Har,pysKI'I Me]KAy HI{-

un; ent6op oqepeAHocrg noAKrloqeHyfl  r l l  oTKJIIoqeHHfl arpe-

raroB; nocTpoeHue nnuuit 'BKJIIoIIeHHff ,n'PH H3BeCTHOIM CO-

craBe afpefaroB I{ paci l 'peAeJIeHLIH Harpy3lKH.

Anq pe[reHurr gTIIx gaAaq Mo)I(Ho npul\{eHurb 6o.nee

npocrbre aJIropHrMbI UI. 20, 41, 43), rIeM paccMorpeHHble
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paHee. ou'u ocHoBaHbl i {a a,HaJrr t3e sarpr laur,ublx pemeHurl ,
Koropbje Sopvrzpyrorcq rro 3aAaH,HoMy npnsua,ry.  Taxort
r lyrb,6yaena Ha3bt,Barb ueToAoru Ha,rrpaBJreHHOfo'rroHcKa
oIITHMaJrb,Horo peueHnff .  Cuuraeu, r ITo ,HarpygKa MexiAy
arpefararMH'pacnpeAeJr f le rc f l  InopoBrry .  3aAaqa 3a ,KJr toqaer .c r r
B OnpeAeJIeHHLI COCTaBa a,rperaTqB.

(Do,puu,poBaHtre BapHalrroB rro qucry arperaroB rrpor43-
BOTHTCfl  B r f lpeAeJrax or MHHHMaJTbHofo Ao Mar{c, I IMaJIbr lofo
qHcJra, nprrfoAtroro AJrfl nor{pbrrtrf l 3aAa,Huofi uarpy3r(r.r, T. e.

z*rrrr- J' i zrn*"- - N'
l Y t M a x c  J v d  u u t t

(2-23)

Be.nnqnnu Z^rrn H Z*^rrc oKpyrJrslorcf l  Ao .6nn>N3fi,u€ro

ueJrofo qHcJra H He AOJrX{Hbr 6trrt  MeHbirre Aony,crHMofo
MuHHMaJIbHoro Zsor .n  r r ,  u  6onlue MaKcHMaJIbHofo-  Zsrn.*ur r "
qrHcJra arperaToB.

t {ucno Bo3Mox(Hbrx BapHarr roB Z*orr "2Z2Z*r ,  npn
Z* nlZgoo.*^rr,  Z*axc4'Z orr.MaHc. Ono easaczr oT coor-
Ho[IeHr{f l  MoIIIHocrerl  craHuHH v a,fperaroB, H JrHtrIb npu
pa6ore cra,HUHH c Morr lHocr f l rMH,  6nuewuxtu K MaKcHMaJrb-

HbrM, oHo HeBerrr4Ko. l lp" pa6ore f3C
B nepeMeHHorl  qacrH rpasnxa qHcJro
BapHaHToB MolKeT 6slrt Aocraror{Ho
6ontmuu. HanpraM€p, p;r f l  Bparcxor i
fOC npn pa6ore ee c MoruHocrbro
,A/:2000 MBr,  Zmun:I0,  a Z*^^":20,
T. e. BO3MOIKHbT AecflTb BappraHToB rro
qncfiy arperaToB.

Prac. 2-lg. Xaparrep- ,7 
I{-1cnO BO3MON{HbIX BapHaHToB ' 'O

Hbre soHbr ,rr."."1'* Z wo>xer 6url yMeHb[IeHo, ecJII4 npl4-
r(. n. A. afperara. MeHHTb Hanpanneuulrtl not{cK Jryqrue_

. ro BapHaHra. HanpanneHHbrf i  noHcK
opfaHr ' r3yercf l  Ha 6a3e QnsrzuecKHx 3aKOHOMepHOCTefi ,  Orpa-
x(anuux rexrloJrorulo npou3BoAcTBa, LI IrOSBOJrfleT H3 MHO_
x(ecTBa Bapr{aHToB BbrAeJrHTb nocJreAoBaTeJrbHo ToJrbKO He-
KOTOpbIe noAMH0x{ecrBa, KoTopbre MofyT coAepx{arb orrrH-
MaJrbHoe peureHHe.

Ha pHc.  2 -13  noxa3aHa pa6ouan xapaKrep lc ru ,Ka arpe-
rara,  Koropaf l  ycJroB,Ho pasAeJreHa Ha lpru so,uu. B soHe I
yBeJrHqeHHe qrcila af'peraroB, pa6orarcqux Ha craHuHr.r,
npHBoAHT K 'cHHX(eHHIo rK. r I .  A.  AaHHoFo arperara,  B soHe I I
Mox{er ;6trrl I{ yMeHb[reHHe H yBerrrqeHHe rK. [. L., a B 3oHe
III npH yBeJrHqeHH'H .qncila arDefaroB K. :rr. n.. vBerur{I4-
68

H=co rr st

BoeTcf l .  AHanUgup,! f i  rDel l {HM afpefaToB r I I0 30HaM, ,MolKf io

ornpeAeJrHTb npH,HI{Hi I I  pa36Hel{Hf l  o6Ulero MHo}KecTBa Ba-
pHaHToB. Ec"un Znn^u")ZlZ*rrn,  To Moryr 6ut l  ABa Ha-
rIpaBJIeHHq' or ZMvrr H Z*^ 

"  
K onrHMaJIbHoMy r lucf ly afpe'

faToB.

T a 6 n r . r u a  2 - 2

Har laruHuf i  eapnaur  no qHcny arperaroB

B ra'6n. 2-2 noxasaHo pzrI{HoHsJIbHoe HatrpaBJIeH'I4e rno-

I4cKa. Ecnu npn Z*^ t H Z*r, MolqHo'crb afperara coorBer-

crByer SoHe 1, To rcH.o, qro K. I I .  A. 6onnue [pI4 Z*tn,

T. e. parIHoHaJIbHo ,pa,cqerbl HaqnHarb 'c Z*rt.  Ec"ult  npH

Z*^^" HMeeM oo,Hy,pa6,ottt  I ,  a,npn Z* n SoHy II I ,  ro HeJIb3fl

orIpe,AeJIHTb ,6oJree xparxntlt rlyrb ,IIolIoKa, TaK KaK H 'npyl

yMeHbrxelt 'kr qLrci la afpefaroB or Zon^ 
" 

I ' I  npH yBerI4I{eHHH

or ZMnH rK. l I I .  [ .  f3C nosltutaercs. I4nu ecnn n'pu Z*^n" Ll

Z*tu HMeeM soHy 'pa6orbl I I I ,  ro cJleAyer oIITHMaJIbHbIft
lBapLIaHT H,cKaTb, )nMeHblxafl  qucro afpefaroB or Z*u 

".
Ba,pnaHrbI I Io TIHcJI 'y afperaroB oqeHHBaIorcf l  ,r lo pacxo-

Ay, Lt paS,6ueUUe BCerO MHOX(SCTBa 3aKaHqHBaeT'Cq 3'HarIU-

TeJIbHo 'pa.HbIrIe, r{eM 6yAer BbInoJIHgH IioJIHbII? ilerpe;6orp.

Vciloe'Hs oI(oHqaHHs, ,paa6ueHufl npLI y,BeJIWreHrn 'uvcila pa'

6'orarculrx arperaroB I{rMeIor BHA:

Q1 p* t1 )  Q12 t  I) (2'24)
7l i  e+q < 112. t

[Ipu cHux{eHr.Ir.I IrHcJIa anperaroB ycJIoBHn o6paruble, T. e.

Q1 p-r t  )Q, t ;  I. l (2'25)
\ i  G - r ' t 4 \ i z '  )

Pa6oque xapaKTepupvcruKn arperaroB HMeIoT TH[I4rIHyIo

Sopiury c oAHHM MaKcHMyMoM H f lcHo nl tpaxeHnot i  soHof i
MaKCHMaJIbHbTX K. rr. A. ECnn ilpOI4CXOA?lr yBerHqeHpIe
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t tncJla afperaToB or Z:K Ao Z_P r.r p>(, ro Mort{-
HOCTb KaX{AOfO afpef  ara npH uel t  gnaeuHor l  MourHogrH
CTa.HIIHH CHr4x{aeTcfl c rrur Ao 1/p. Or,crcAa flcHo, r{To ecJrrd
pacxoA ua f3C npu 6onn[roM qrrcJre arperaroB yBerur{HJlcf l ,
H CHH3r.rJrHCb K. rr.  A. .B,CeX arpefaToB, T,O ,HH B ,KaKHX nO_
CJICAYIOIIIHX BAPHAHTAX NO Z HE MOX{CT 6UrI AOCTII|HY.
TO 'Cr{HX{eHHe pacxoAa BoAbr ,  T .  e .  BCe oHH MO|VT 6r , r r l
or6pomeul,r.

fl,pH InpoBepr{e Mox(er o,r{a3arbcfl, qro r1rfr qacru arpe-
faToB npoHcxoAHT yBeflHr{eHr,re r(. i i l .  A. H, ,CJreAOBaTeJrbHO,
Bropoe ycJroBHe Bbr.palKeHHrr (2-24) ,r-re Bbrnonilqercq. B ra-
KOM CJryqae paa6neHHe 3aKaHrrr4Baercf f ,  ecJrH ITHTe.HCHBHOCTb
pocTa K. trr. A..anperaToB c Kax{AbrM rOeJreAyrcUHM ,r.i laro,M
IIaAaeT, T. e. AornoJIHI,rTeJrbHo AJrfl BCex atperaToB, y rKoto-
pblx A^nz<z+l)\ 'r4 L'q1zay1z+z))0, rpe6yercn BbrrroJrHnrb
ycJroBHe

L'q g a ty z+z) =-(,A rl z @ + r), (2-26)
r ,Ue Aqze+r,)-  yBef lHr{eHHe r( .  n.  A.  i - ro arperaTa npH yBe-
JrHqet{HH r{Hcf la 'pa6oraloul}rx Ha craHuHH arpeFaTos ,c z Ao
(z {J) ; Lr71zat11z1z) - yBeJrr4qeHHe K. rr. A. i-r,o afpefara
rrpz.yBeruqeHr4u r{Hcf ia pa6orarou{rrx arperaroB c (Z+,1)
Ao (Z +2)

flpu y,ueulueiuun qncJra arperaroB rpe6yeren aHaJro-
rHrl,Hafi .  l f l rpoBepKa AJIf l  B.cex afperaroB, HMerou{ux L,t1z1z-r)<
,(0 n ,L112-r,s1z-zy(0. Heo6xo.u,uuo, qro6u

'Lt1p -r'112-2) < Lq z6 -t1. (2-27)

Bu6o'p Hauryqmero coqeraHr.rrr arperaroB AJrff orrru-
Ma'l lbHor'o qHcJIa Zn nporasBoAllTcfl Ha ocHoB aHnil cpaBHeHHH
xapar{repncru,K pa6orarcuux arpelaroB n,pH paBHoMepHoM
pacilpeAeJreHnr4 Har,py3Ku. 3aAaqa ga,r(Jrroqaercfl B orbrcKa-
HHH OITITHMAJIbHO|,O COIICTAUUN AN, COOTBCTCTBVIOLIICTO O'I ]TH-
MaJrbH,oMy qH,cJry arperaToB zs 'no 'KpzTeprtrc MHH'r4MyMa
pacxoAa BoAbr, T. e.

Qr (J / i ,  Zo ,  Ao) :MHH. (2-28)

3aAaqa ,MHHHrMH3aIInu Bei lHtIHHbI (2-28) JrerKo peuaer-
cff. f loxaxeu ero Ha rr,pr{Mepe Lilf l  ,nflrr.r arperaroB
(cu. puc. 2-6). f l ,orn1tcrzM, qro'Z:2 14 xaxAtt f i  a. ,perar
pa6oraer f, MouIIIocTbrO l{ z:2, TorAa Jryvrrr:urvru 6ylyr
anperaru Nb I  u 3.  f lpu,  Z:8 H r{arpysr(e arperaroB N": ,
J IyquHMr{  rB f lq rorc r r  a rperaru  J$  1 ,2 ,3  H r .  / I .  Cpanunnan
pacxoAbr nJrf l  paccMaTpHBaeMbrx ,BapuaHToB, MOIKHO onpe-
70

AeJrr.rTb OIITIIMaJIbHOe pel leHHe no qrcJly 14 cocTaBy arpe-

faToB .

Aa"r rnueI l l l t4e rpaCqeTbI  npOBoAf lTCf l  nO'Ha,npaBJIeH'HOMy

I IOHCKy BceX paB,HogHaI IHblx ,BapHaHT,OB.  MHOxeCrsO BCeX

BO3MO>KHbIX BapHaHTOB I I IO COCTaBy npH I IOCTOf lHHOM qHcJIe

af,peraToB MolKeT coAeplKaTb HecKoJIb,Ko TIIOAMHOIKeCTB' yAo-

BJreTBopflIoU{HX KpHTepl{rc oinTnMH3aUHH. n nn Hx oTbIcKaHlIt{

Mo>KHo 6ul .no 6t t  sHrnoJI ,HHTb uepe6op BapHaHToB CocTaBoB

npg Zo, oAHSIKO gTO COnpflX{eHO C 6O.nlurUU KOJIHqSCTBOM

pacqe roB
AHaIus XapaI (TepHcTI IK arperaroB pa3JIHqHbI) r  cTaHUl lH

rroKa3brFaeT, qTo oTJluque IIo :K. n. A. Me]KAy afpelaTaMH

oAHOfr  f3c  f lpu i locTof lHHoM Harrope cocTaBJI f leT l -D" /0 ,

[purreM Bo MHoTHX CIyqaflX I, IMeeT MecTo MHHHMaJIIHIII ] I

n,pa,qan. cneAosareJIbHo, LJIS MHOrOarpefarHblx cra'HIII t f t ,

Hau,puruep Z:J5-+25,  rMolKHo pas6nr t  Bce arperarb l  Ha

paBHo,ueH.Hbre npynflbr, B llgfarpbrX $axruue,ax'uit K._,f1. A"

arperara 4i 6yaer orJlHqarbcfl  or K. rI1. .U,. fpyn/nbl n He

6olee qeM Ha AorlycTurMylo BeJInqI{Hy E' T. e.

(t- ') ( ' ia< ( 'r *.).

Taxor l  ,npgeM ;nosBoJl f ler  cHHst4Tb pa3MepHocTb saAaqn.
Hanpan.rresustfi t i lOltCK BCeX paB'H93HarlHbIX BapHa'HToB

orrTHMaJIbHOfO .COCTaBa afperaToB II,pH zo OcyuecTBJlfeTcfl
,rrpg yl1orpflAoqeH,HoM 'nepe6ope arperaToB. A"rrs aroro AoCra-
Tor{Ho rr lpH Nt:const pacnoro}KgTb K. rr .  A.  arperaToB
B y6ueanulenl1 'nopflAl{e. TOrAa JIerKo oinpeAeJlqloT'cs Ba-
pHaHTbI COCTaBOB, 

- 
6.1',1' lSxue ,K ollrnMaJIbHOMy. Alq ..3TOrO

B HaLIJIyq[IeM CocTaBe, cooTBeTcTBytoqew Zo, xyAulgll ( ' i lo-

C.tre,qnuft) anperaT cJIeAyeT saMeHHTb JIyrIuu:M (,nepnlrira) Hg

anperaToB lpynnbl  a ,6on5we Hi lvt 'paBeH K. I t .  A.  arperaToB
rpynnsr b.

A0 Tex ,[opr noKa cHI4)KeHHe K, ,f i, A. cTaHI{l{H QT Jlyquero'
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Ab AZ,  . .  . ,  Apt_ry ,  b i

At ,  Az,  .  .  . ,  bb en i

'bb Az,  . .  , ,  A1n-D,  An.

flp" gaMeHe AByx alperarep (K=2) au,ail,u3vpyrorcfl
cJ IeAyIouHe BapHaHrbr :

Ar ,  A2,  b t  bz ,

A b  a 2 ,  . . . ,  b r ,  b z ,  d n i

bt bz, . z ., a1n_t), en,
f lparrr tuecKue pacqerbl  I ro,Ka3bIBaI,oT, qro Aocraror{Hoe

KOJTHqeCTBO Ba,puaHToB ,MOIKHO noryrrHrb AJrfl (<2.

T a 6 n n u a  2 - 3
ontunraa'ruft cocraB (ctanqroHHbre uornepa) arperaroB
Kpeuenuyrcroft fOC nln H:20 u

4 , 1 I
7 , 5
5 , 4 , I
7 , 4 , 1 2 , 5
7  , 4 , 1 1  , l  ,

40
60
80f

120
160*
t80

* flpu

7
1 , 4
1 , 4
1 , 4 , 8
1 , 4 , 7 , 8
1 , 2 , 4 , 5 , 7

7
1 , 4
I ' 4
7 , 4 , 5
7  , 4 , 1  , 5
7  , 4 , 5 , 1  , 1 2

4
7 , l l
1 , 7
7  , 5 , 1
7 , 4 , 1  , 1 2
7  , 4 , 5 , 1 1  , l

s ,  r
12 ,4  , l  , 3
l l  , 4  , 5 , 1  , 1 2

AaHHbrx l\tou$rocTflx BapI,IaitToB

PamoeHaqHue Bapuairbt cocraBon

IIo anropnruy HanpaBreHr{oro [oHcKa

Ka 6dna fi 'yqme Beex Apyrgx. I4cnpaBfieHl{e gceft xapd'K'
l spHCrHKI4 AOny.CTHMO BBHAy paBHoMepHofo pac i lpeAeJIeHHR

HaIpysKI4 arperaToB.  Kpoue Tofo,  3To )Ke orpaHhqeHl4e

Mo>Ker i6ltrl yI{TeHo, ecJII't xyAlll'He IIo K. II. A. arperarbl

B oI ITHMaJIbHoM cocTaBe 6yAyr  3aMeHeHbI  o6fsaTe, t lbHblMn

arpe faTaMH.
Orpaul l " teHgf l  i lo  qgc;y  pa6OTaIouI I lX arperaToB yqHTbI-

BaIoTcf l  I Ip l {  npocMoTpe Bapl Ia I ITOB B 3aAai l } lb IX InpeAeJIax;

AJIf l  gTOfO MllHlI;MaJIbIIOe HJIH MaI{CI' IMaJIbI{Oe qI{CJIO afpera-

TOB npHpaBHaBaercf l  K AonycrHMoMy.
f [ rpurMep paCI IeTa, I Io  ?JI roPHTMy,HanpaBi leHHoro TI IOHeKa

AaH s Ta64,  23,  B 4e l i  pqBHo3,Har IHbIe Bapxaurb l  l9T{1:a-
Iorc f l  no pacxoAy Ha BerHI Inuy e<0; l%.  F louepa. l rpe lamB

yKa3aHbI B InOpfAKe yxyAlxeHHfl Lrx K. rf l .  A. BapuaHru

cocTaBoB pa,cnoJlafaIoTcfl  B,no,pqAKe yBeJII4qeHrufl  pacxoAa

r3c p 3aAaHHbrx npeAeJrax. kIe pacqeroB BHAHo xopouee

coB[aAeHHe p$yJlbiaToB ,r lo qncJly Lt cocTa'By arperaToB'

[o IyqeHHblx  i lo  MeT.OAaM AHHaMHqecKoro rnponpaMMHpoBa-

HHfl,  kl  Hai lpaBJIeHHOrO IIOHC,Ka.

2.9. EJIO.K.CXEMA ANIOPhTMA HATIPA'BNEHHOTO NEPEEOPA

AnrOpurM HaIIpaBJIeHHOTO nOPIcKa HanJIf lAHo AeMoHcTpI4'

ycrpoficrBe (MO3y) noMerrlaer,cf l  Bcfl  [pofpaMMa BMecre

t 
"i*oa"ofi 

IaHQopMalrneft ArIr KpyrIHbIX fOC c 20 arpera-
raMH. Bpeun pa.6oru SUBM npr pacqere oAHoFo cyrotl-
HOro ,pe>KHMa cOcTaBJIfleT l-2 MI4H. Bce ero AeJIaeT AaH-
,nuft anropuTrM qpe3Bblrlafino eQQeKrHBHblM.

Ha pvc.  2-,14' i rpHBeAeHa ,6.non-cxeMa aJlropHrMa pacqe'

Ta pex{nMa arpefaToB:
B.nor /. OcyutecrBJlfiercfl 'BBoA HcxoAHbIX AaHHblx;

CIIHCoTK MolUHocrer l  fOC; pa6ol{He XapaKrepHcrHKH arpera-

TOB; OfpaH'I{qeH:/. f l . ' I IO MHHHMaJIbHbIM H rMZI'KCHMaJIbHbIM

MOII IHOCTf l jM CTaHUI{H;  HOMepa arperaToB' ' ,KoTOpble MOryT

6utr u.cIIoJIb3oBaHbI B'nePHoA onruMll3 a\r4r4.

EnOx 2. BHeruHHIl I IHKJI opra,Hg3yeTcg AJIf l  Bcex M9LIIH9-

cref t  fOC N. ,  saAaHHbIx onHcKoM, ' i lpuqeM ^c:1 ,  2 ,  "  ' ,  t '

I Cocrasrega JI. B. Kosarescxoil.
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Bnor< 3.  Orrp,e4e, ' reHr. te Bo3MoMHoro nau6oJrbuero Z*^u,
H HanMeHbuero  Zn"1 ,  qHCJra  arperaroB.

Enor  4 .  Haqano uHKJra  no  quc f ly  a rperaroB Z .  X ,nn
KaMAoFo Z o,npeAefiqercrr Harp!3:Ka arperara Lr npou3Bo-
AHT'crI  paH)KupoBr{a afperaroB no K. n.  A.  oT 6ol lmero
K MeHb,rrerMy 3HaqeHHrM. l lepeue Z arperaroB B ynopf lAo-
qeHHoM ,pflAy ?r Aaror HaHflyr{rur.rri cocras a.

Znux tI Zmaxc
dan Nr

Onpe1enenue
?onr, Zorrr,

oonr

.?x0u6aneHm-
HOte peueHue

fenepamop
co.lemaHUU

Plrc .  2-14.  Eno 'x-cxeua onTHMH3auHH BHyrpHcraHr luoHrrb lx
arperaroB no MeroAy HanpaBJreul loro nepe6opa.
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pex{HMoB

E"nox 5. Onpea,eJlflercfl K. II. A' arperaroB 'rtPW Z:Z*tn

Z*rr*1, ..., Z*^*" ' i l 'pl4 CO'CTaBe A H Bbl1rpaeTcfl OnTHMaJIb-

HOe pel l leHHe [ourr  Zonr,  Aonr '-  -Bnon 
6.  I lponepKa 'Ha KoHeu I IHKJIa ' f io-Z'

Bnow 7. f lpu 3aKoHr{eHHOM r{H:KJIe no z ,ua,IIeeaTb BbI-

AaeTcq oTITHMaJIbHOe peIIreHHe: qncJlo arpefaToB' cocTaB H

Hafpy3Ka.
bnox 8. f lpousnoA,rcfl Sopnar.rpoBaH'e paBH'o3,HaqHbIX

pe[IeHHfi. A.ns-erofo K-arpefaroB fpyn'i lbl Oeal 3zMeHflIOTCfl

K u.p.ruraMr.r rpyrrnbr b-. Drnn 3aMeHbI OpraHl43yercfl BHeIx-

ulr f i  uuxn no i ' ( i : ] ,  2,  tn)  v B'HyrpeHHHfi  UHKJI I Io

i  ( i=Z i ,  2n  1 , , . . ,  l ) ,  npuuervr  i  Mgcro  sJ IeMeHra B rpyr l l -

ne a;  I  i -  uecro aJIeMeHra B rPYnne b'

Bno,x g. nns,KalKAOfO COCTatsa arpefaToB BbIrIHCJIfleTcfi

K. I]. A. f,3c ]r [poBepfleTcfl ycJIoBI,Ie paBHo3HaIIHOCTH HO-

Bofo cocraBd LI o'rITHMaJlbHoro B rltpeAeJIax ToI{HocrI4 t '

6"rrox 10. f lp"  paBHo3r{aqHoCTH [oIyI{eHHoro cocTaBa

BbIAaeTcfl FIa neIIaTb peI]IeHHe: IIucjIo arperaToB, cocTaB

arperaroB H Hx Harpy3Krl. I{ux"rr no t u i -np:19-lT1t'::1
f lo4cqurbrBaercf l  q l4cIo BapI4aHroB 3aMeH K. Taxuu o$pa-

30 M OIlp eAeJIf IOTC fl, }KBVB aJI eHTHbIe p eilIeHH fl '

Enor /^1.  npu K>l l  ,nepexoA K HoBoMy 3HatIeHI ' IFo Kr:

:K+ ,1 .
Enor 12. l lpu 1(>l  r {H,cro 9KBI4BaJIeHrHbIx BapI{aHroB

6onrure oAHO.o. I lponsno AkIrcn o6pauleUue K re'Heparopy

aolraru""fi. Ecn,n oKBHBaJIeHTHbIe BapHaH'TbI I4MeIoTcq ilpn

f  L,r ,  MolKHo I lepexoAurb K 6onlureuy K'

Eno,x /3. feu^eparop coqeraHHft nOssonfler i loJIyI{HTb Bce

BO3MOlr{Hbre cor{eT a'HVtfl. AJIfl 3aMeHbI arpef aToB B fpynlle 4

a r p e r a r a M u  r p y f l n u  b  n P u  K ) l '- - 'Eno, *  
14 .  I1ponepKa 

-K<2.  
f lpn  K:2  r rpoH3BoA, rcg

no;yqeHge sKBr{BaJreHTHbrx coqeraHnft  c ' I IOMOIII I rc '6f loroe

8-10.
Enox /5.  f lponep:Ka K<m, K4Zr Ecau <Het>'  ro

rroryqeHbr Bce Bo3MolKHbIe sKBHBaJIeHrHbie lalH3Hlbl r-,a/-
Enox 16. l lpu K>m, KlZt Bblql4cJlflercff K' n' A' I 'J\ '

T l l  A"[q ino"nyvenHoro Bap' I4aHTa 3aMeHbI arpefaToB rpy'nnbl  a

arperaraMu rPYiltt:. ' ;. b.'Enor<  
17 . 'CpaBHHBaroTcf l  K .  I I .  A .  HOBOfo oocTaBa r r

OnTHMaJIb,Horo. EC'U paBIHI{ I4e '6O.ngUe e,  To 'OHCK 'KBH-

sandHrHrtx co'craBoB 3a'KaHqHBaercfl '

E. tox ,18.  f lp"  OTJTHqHH K. I t .  A.  HOBOTO CocTaBa 'oT oI ITH-

MaJIbHoro MeHbl[Ie, qeM 'Ha e, npoH3BoAHTcr BbIAaqa Ha IIe-

qaTb SKBLIBaJIeHTHO|O pelxeHHfl  U noHcK HoBbIx cocTaBoB'
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E.rrox .19. BH.rr.rcJrfleTcfl K. ,n.. A. fOC {rr npu uanxyAurert
3a'MeHe. A.rrs sTofo jrperarbr fpyfl,rbr a craBflTCfi 3a afpe-
faraM' rpy'nrnu b. o'6'paueH'e K reHeparopy c,oqerauvlt.

Bnox 20. f lponepa^er,cr, rJrfl Bcero JrH 3aAaHHoro ,cnu,c-
Ka MorrlHocreri npoBeAeHbr pacqerrt. Ecnn ((A?)), TO 3aAarra
PEIUEHA. B NPOTITBHOM Ci lYqAC PACIICTbI NPOBOAflTCf l  TJI f l
ApyrHX MoxlHocrefi l3C.

Dnot< 21. OcraHos, ecJra 3aAaqa .perreHa.

2-10. KoMrlPoMH,ccHbrE METOAH onrH,Mh3AHh H pEErtlMA
ATPETATOB

A.nropnrM Ha,npaBJre*rroro rrofieKa o@s€krraneH npr.r pe-
lUeHHH qacr'Hbrx SaAaq, B rKOTOpbrx onpbge.rleua crparerr{fl
HSMeHeHHfl qHcJra i l i lH COCTaBa afpefaroB. ,3rccn.uyararll{-

lHHbre }lcJroBrrf xapaKTep,Hbr MHox{ecrBOM qacrHbrx 3aAaq.
U;NPC,4,CJICHHOCTb CTPATCTHI, I  MOX{CT f lBJIgTbCf l  CJTCACTBHCM
yc.nonnfi pa6oru craHrlr{u HJr}r Aocrfiraercfl HCKVccrBeHHbrM
N V T C M .

Pnc. 2-15. I , ln.rrrocrpaqhfl  pacrreroB no onpeAeJreHalo crpa-
TCTHN H3MCHEHHf l  I IHCJIA AIPC|ATOB.
a - soHbr HcnoJrb3oBagr.tx arperarog no MouIHocrH; 6 _ aounr pa_
6orsr c nocrorHHbrM trucJtoM arperaroB.

onpeaeneHHocrb crparer,H HsMeHeHrdf l  q 'cJra arperaroB
AOCTr{faercrr nprr cneupraJrbHoM pas6r.lerrr.II.r rpacpuxa Ha-
I'p)'3rir{ crar{ut[r I{a 3oHbr, B Koropbrx qHcJIo arperaroB
BO3'pacTaer ,Ha eAHHHqy. Pas6,neHHe Mox{Ho BbrrroJrHHTb ,Iro
gcpeAHeHuort  xapaKrepucruKe Bcex arperaroB (prc.  2- IS).
B rnpo[ecce pacqeroB Aocraror{Ho oAi l r r  pa3 AJrf f  TMHHHMaJTb-
uofi uanpy,gKa craHrrurr onpeAeJrurb qHcJro arperar,oB, Haso-
BeM eto Z', H crparerHfl HsMeHeHHfl qHcJra arperaroB nprr
76

T l,r',I: i- =r 
':-i 

;","- -.
pocre Hrri4 rrocrleAyloueM cHllx{."ufu 

'h{fp}t*rl'-6yaer onpe'

if.n."u. llpur pocre Harpy3KH e soHe 1/ rIHcJIo arperaroB

6ya. t  (Z '+ l ) ,  
"  

I I I  -  (Z '+z)  u r .  n .  Aua'uoruqso npo'3-

B o A i l T c ' I y M e H b r u e H H e I I H C J I a a F p e r a T o B i I p H C H H } K e H H I I H a .
;p;; ; .  i tp" MorrlHocrf lx .ra,HUHH, HaxoA'Ir l 'xc'  s6ngsn

. i r l " "u  pa i6nen?rr r ,  npoBepfrorcq o6a rpauHqaI I IHx BapHaH-

Ta no qHcJIy arperaros. cJeAOBaTeJIbHO, 3aAaqa onTl ' l .Ml ' ; l3a-

UHpI peX(HMa arperaToB CBO.(HTCq, TJIaB,HbIU o6paSOM' K BbI-

6opy ornrnMaJlbHoro cocraBa arperaroB f lpH 3aAaHHoM Hx

qlIcJIe.

oupele.neH.HocTb cTpaTerr{ lr  H3rMeHeHI'Iq CocTaBa afpela-

T o B A o C T H T a e T C f i I I ' p H A O n y I u , e H H H , g T O r I l O [ K J I I O q e H H e K p a -
6oraoulnu arperaraM npozseoAnrcE Epu 'pocTe 'Harpy3oK'

a orKJrroqeHge H3 trv1cila pa6oraroqilx - rIpH CHI4)KeHHII'

Pearrsocru AolryilreHl,Ifl noATBepx{Aaercfl nparruxofi g:Kc-

;;t;;U"r, oeotu"o ,npr{Hr,rMaerc' raKafl nfiu'6nusKa' K ra-

,aofi,cxeMa H3MeHeHllf l oocraBa atpefaroB' TaK 'K?K 3To

O6eCneqnBaeT MHHI{MaJIbHOe r{HC.ltO ilepeKJIIOqeUUfi B Teqe-

Z: (rr*  az+'  .  .  .  *  t rn-xo npu N1a t1N t i

IAe a --'br, bz HoMepa InOAKJIIOqaeMbIX arperaToB I'13

qHcJra arpefaToB, HaxoAflIIIHXCfl B XOJIOAHOM pesepBe; xa:^

:Ar, dz, dn - HO'Mepa- OTKJIIOIIaeMbIX afpefaToB H3

u".nu fa6oraroufr*; N1,-'N14r. LarpysKa 
craHUI{H AJIfi re-

-Vr;.; f u n.oc.neAyrouero (:/+l) uHtepnarloB BpeMeHI'I '

I4cnonlgyfl HaflpaBJreHHbIH IlOllcK, JIeTKO Hafiru nyurunfi

arperar x6 rlpfi TIIOAKJInqeHHI{ H-. XyAIITUh xo- npH oTKJIIO-

n.irr". t{nino arperaroB Kax{Ablfi pas MeHffercq Ha eAHHI{-

IlY, lt noJIyqHTb peIueHI,Ie ilo pe)KHMy arperaToB AJIfl Harpy3-

rlz N,+t uoXHO 3a OAI{H HJIH HeCKOJIbKO IIHKJIOB'

Hau6o.nee npocTbr pacqeTbl B TOM CJIyqae, ecJIH H3BecTHa

cTpaTerfif l  r.r3,MeHeHr{fl cocTaBa arperaToB. H HX qHcJIa. Tax,

ecJI I {  r IpHMeHHrb cxeMy pas6ueul ' tn rpaQuxa Harpy3KH Ha

3OHbr, B KOTO'.pbIX qHcJIO arperaToB MeHfieTcfi Ha eAI',IHHqy'

a cocraB arpefaroB MeHflerct
TO aJIropHTM pacqeToB Becbl
pacqeroB no taxof i  cxeMe Hi

sflfr-trMH3HpoBaTb cyrouuufi r1

Hocrbto 400-600 MBr c ql4cj

HHe Cyro'x. Taxnu o6paeou,

Z:  at*  az*  *  a"*  xu

HeCKoJIItKo ceKYHA.
Bo Bcex PaccylKAeHnflx

npoHsBo,4lITCf, OnrI'lrMH3 aUfi q

npH ,i l1ar)Nt;

BbIIIre npeAnoJIaraJIOCb' qro

pex(HMa arperaToB no saAaH-
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H'oMy rpa0nKy Harpy:sKu fOC. f lpamnxa InoKa3brnaef, vrorIpH pa6ore r 'Apoener{rpocraHuuft n nHxosor? qacr'  .0L6"-
Fi.It-Tyt^tli c'HcreMbl AocroBepHocrb rpa$uxon 

"arpyJn,T JL HA OTACJIbHbIX CTAAHflX IJIAHTPOBAHHfl  CTOJIb MAJIA,IITO HCTKJI IOq A CTCfl H CO 6XOAI4 MO,CTb HCII,OJI b3 O B A,HI4 fl IOCTATO LI -
HO TOI {Hb IX  MCTOAOB I , I  AJ I |OPHTMOB OI ITHMH3 A I \HH.3 ,O qA 'UC
Bcefo orHocHTCfl  K.  TeK) i l r1gr ' {y r rJraH* 'poBaH'ro c roAosor l
sa6naronpeMeHH,ocrbro.  

-Buecre 
c reM H Ha erol i  craAHrI

HCO6XOAANAO PACI IOJ IA f  ATb  KAKHMH-TO KO,T IHqCCTBEHHbITMH
oqeHKaMH pex{HMa f3c .  Hanpuuep,  x .  rn .  A .  f3c  Heo6xo-
AHMO sHarb AJrf l  pacqera nnaHonorl  nrrpa60rru sJreKTpo-
SHCPTHH; K.  t I .  A.  ATPC|ATOB -  AJI f l  COCTABJICHHf l  IT IJ IAHA KA-
IIuTaJIbHbIx peMoHToB H .qp: B groM cflyr{ae npueMJreMa
rpy6ax oqenKa noxasarer-er? afperaroB n foc. 

'Kosequo,

rlpeAl[oJraraercfl, qro crene]rb 3arpy6,ueirnn MeroAHrr{H pac_
t Y n  h ^  hLrcl i r rJ coi .Jracyercf  c [orpe[ IHOCTbro .HcxoAHbIx 

AaHHbIX.
AJI f l  OI ICHJ{I{  K.  TI .  A.  f3C qAUC BCC|O B TAKI]X CJIVI IAf lX

HCNOJIb3YCTCfi  SKCNJIYATAUHOHHAfl  XAPAI{TCPI, ICTI{KA CTAH-
uHH, nocrpoeHHafl B npeAnoJlox{eH14 H, qro Bce arperarbl
rpeA'craBJrf l IOrCf l  oAHHaKOBbrM14 (ocpeaueHusrnu) xapaNre_
pHcrHI{aMw. lrnn OIIeHI{H I(. r. A. arperaroB r4JlH flx coqe-
talHnft ,HHX{e H3Jrafaercff ynpoueHHafl MeroAH,Ka, KOTOpag
npHroAHa B C/ryqae ,r{eAocraroqHoro <<3HaHr{fl)> cyrorrHbrx
rpa,Qn,xon Harpy3r{H , f ,OC UI.  4 l ] .

B ocHony ylpoqeHuorr MeT.AHKH rroJroxeHo AorryuleH'e
O HCH3MEHHOCTI, I  NUUUq,I  BKJIIOI{CHI, I f l  ATPCTATOB INPH- BCCX
BO3MO}KHbIX  COCTABAX H O HCI , I3MCHHOCTI , I  COCTABA INPI I  PA.6ore cra,HIIHH c ,nocroflHHbr,M .HanopoNr arperaroB. B aroM
CTYqAC XAPAKTCPHCTHI {H  CTAHUHI ]  B  OAHHAKOBbIX  3OHAX . i lO
r racry arperaroB He nepeceKarorcf l .  C,[enosareJrbHo, Aocra_
TOIIHO O,NPCACJII4Tb i lOJI ,O)KCHI, IC KAKHX-TO XAPAKTCPHbIX TO-qeK Ha c raHr IHOHHbrx  pa60unx xapaKrepzcruxa i ,  q ro6u
MO)KHO'6U,no orueHHTb SHeprerr . ruecxyro e '66e,xrnBHocrb ro-
rO NJIH H,HOFO COIICTAHHq. B KAIICCTBC T3:69ft IXAPAKTCPUOfi
TOr{KI y.qo'6,HO rlclo.rrb3oBarb rorrKy reoperH'r lecKr.I  BO3MOX{-
Horo Mar{cHMyMa K.  , r r .  A.  (cnn.  pvr  c .  2_6\

X,v",
n ' t ^ : . 1,t 1- flF;-'

Ln",
t !e  r1 t ' i -MaKCHMaJrbHbIe u{ .  r r .  l \ .  a fpefaToB
xapar(Tepr.rcTfiKe; N" i  -MOU{HOCTr.r arperaroB B
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(2_2s)

no pa6ovef i
Toq,K?X Tl l / t .

I - lo Sl iaqeHtt f i  M' t l t t  ;  HA, l t taqaeTCtI  OqepeAHocTb l {O[oJIb3o'

BAHH1 pa3.11HtIHbIX C9CTaROB afperaToB. PaCqerl t '  BblnOJI-

HeHr{bre AJrrr Nrr{ofr.tx 13c, nor{a3brBatoT, qTo 11071yr{eFIHbIe

;;;p;;fu;tt, 6nrrt u K onrrrl\Ia.rlbHbrru. HarpI'IMep, IUtn Ho-

nocra6upcxor? fOC Ul.  4 l ]  oHu cognaAalor c rot lHocrbto Ao

0,5% no K. , I I .  A.  npH pa6ore ua craHlr l ' lu qHcJIa arpefaroB

6o.nnure rpex. 3ro '  sal(oHoMepl lo '  TaK KaK ' 'pI{  6o'nguor ' I
qHcJre afpefaToB HX MOUlt locTI ' l  cooTBeTCTByIOT 3OHe TMSKCI{-

MaJIbHblx , I( .  n. A.

2- i l .  OnTHMH3AI4H9 PEXHMA ArPEI-ATO'B C vqETOM

nvcKoBblx  PAcxo[oB

B af l fopHTMax onTHMH3 ar \L t l t ,  ocHoBaHHbIX Ha MeTOAe

AHHaMHI{eCKO|O npofpaMMHpoBaHHf l '  BerBef i  u  rpaHI4q '  Ha-

rrpaBJreHHofo II IOI{,CKa, nycKoBble pacxoAbl HenocpeAcTBeHlio

He yrrHTbIBalorcf l .  ! ,nr yuera HX 'ueor6xoAnllo oueHPIBarb

gKoHoMHrIH,ocrb KalKAoro nycKa 'HJIH orKa3a or  Hero '  Vqer

,[ycr{oBbrx pacxoAoB B HMenulf lxcf l  ceftqac aJIropHT'MaX i lpo-

" iuo,U" tcn-  
sd cTaAHH AoonTHM ,saq,g peueHgf l '  f lo f lyqeH-

HOfO npH I4CIIOJIb3OBaHHLI OIITI4MI', I3aIIHOHHbIX aJIfOpI' , ITMOB'

Bce np^eAJIox{eHHn no yugly  nycKoBbIX pacxoAoB f lBJ l f loTcf

HeAocTaroqHo KOp peKTHbIMH.

I4^{ercrcq ABa nyrrr yqera i lyCKoBbIX pacxoAoB. l lep:

s l t f t  -  AJr f  noJryr {eHH,OrO OnTHMaJIbHOfo cocTaBa afpef  aToB'

BsKroD xoropoio  Ao,  MI lHHMH3npyercq ueJ leBar  $yuxunn
,=u 

uexoroptrr l  nep,oA or'T-r.rMI43aqHH c yqeToM i lycKoBbIX

pacxoAoB rlo ycJloBI' lFo (2-5) .'  
OaKTHT{ecKaq BeJIHqI4Ha pacxoAa npu rnycKe rHApoarpe-

f a T a , H e B e J I H K a H [ I ' o o T A e J I b H b I M A a H H b l M S K B n B a J I e H T H a
3o_oo . paoomi ryp6unsr c ro.rHori_uponyrruofi cnogg!-

"o.ri,o 
11fi. 2gl.Orb^ paBHocHrIbHo 0,7-l,4olo MaKcHMarb-

HOnO qacoBoro pacxoAa, Ho tt  3Ta He,6oIbulaf l  BeJIHqHHa

MOX(eT OKaSarb BJII ' , l f lHI ' , Ie Ha pex{HM arperaToB'

Bropoft ,rryTb - ^i ln , i lof lyqeHHoro oiITHMaJIbHOfO

Ba arperaroB Ao MHHHrMHsHpyercf f  qHcJIo i lyc 'KoBblx

uufi ,  r .  e.

cocra-
o n e p a '

(2-30)
t :m i : r t

C :  )  2 C t t * M H H r
t - - l  i : l

fAe Crt  .  I I ICK oAHoro arperaTa
Ctt : 'L,  ecru afperar ' I lycKaercr '

TACT HJ IH  OCTAHOBJICH.

3a  uHTePBaJ I  t ,  nPHqeM

14  Cu :O , -  ec .nu  oH  Pa6o '
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Bropolt ,nyrb ,npfiMo ,He cB.fr3an c saAaHHbrM ,KpnrepueM
orITHMaJIbHocrH, Ho oH 'HcxoAI{T H3 rrpHH{Itrl]a nepBocreJlleH-
Horo yrrera QaxropoB ,HaAe)KHocrH. Kpoue roro, Bo MHorflx
[paKTHqecKItx :p8c{er&x orcyrcrByror AaHHbre o ny,cKoBbrx
pacXoAaX' q,To TaKlKe HcKJrroqaeT B03MoX(HocTb pelxeHHfl
nepBbrM ,CnOcO6Oiu

Mauuuu3arIHfl ,rro BbrpalKeHHro (2-90) He rrpHBoAlrr
K cHHx{eHnIo SKoHoMH'rIHocTI'I '  ecJIH pelxeHHe HaXoAHTcf He
H3 BCeX AOIryCTHMbtx pelKr4MO,B, a rOJrbKo I{3 paBHO3Har{HbrX
p eur eHnfi , r_oryrleHHblx rrlo 3 KoHo M LIqec,Ku,M KP HTO phtff,M o [ITH-
MH3ar{rru. Lle paccMorpeHHbrx HaMr4 airropHTMoB Onrr{MHga-
uHil paBHOSHaqHbte 'peuleHHfl MOX{HO nOJlyqHTb rrrpu lrCIrroJrb-
SOBaHHH MeTOAa SerseH H rpaHulr H MeTOAOB HarlpaB.rreHHo-
ro InoHcKa. flycxo-ocraHoBorrHbre onepaquH cBflsaHbr c r.r3Me-
HeHLIeM qUCJra arperaroB 'HJrLt H3MeFreHneM cocraBa IIpH rro-
crof lHHoM qHcJIe afpefaroB. EonluoeKoJrHrrecrBogKcIIepH-
MeHTaJrbHbrx pacqeroB [n. 41,, 421 [oKa3brBaer, qro cHH]KeHr.{e
K. ,rI. A. f3c or AJrr{Te"uruori pa6oru ee c ,HeorrruMaJrbHbr'rM
qI4cJIoM n 2-5 pas 6onnrue, r{eM npu Heo,rrruMaJrbHoM co-
cTaBe afpefaToB, no3TOMy MO)KHO MHHI, IMLISHpOBaTb,TTHCTO
ilycr{oB ToJrbKo 3a crrer u3MeHeHr.rfl cocraBa afperaroB. Kpo-
Me roro, AotrrycKaercq KparKoBpeMeHHafl pa6ora craHuurl
c Heonrr'tMaJrblrbrM qHcJroM arperar.on. Harnpu,M€p, n ycrpofi-
crBax 'pe)KH'M,HOllr asroNl arHKLr uMeercfl orcrpofi,xa or Kpar-
KOBpeMeHHbrx'H3MeHeHul i  qucna arperaros.  vqer nycr(oBbrx
pacxoAoB npnBoAr.rr He roJrbKo K yMeHbrrrenr{rc .SQQexra
onrHMH3atryr4, Ho r.r K rroBb[rreHHlo HaAe]KHocrn o,6opyAoBa-
HHfl, nosroMy sce cnoco6lr 6yaevr HasbrBarb r{oMnpoMuc-
CHbIMI4.

MeroAnxa yqera nycKoBbrx paaxoAoB ro ycJroBlrro (2-E)
npH I{CnOJIb3OBaHI{H MeToAZl AHHSTMUI{eCKO|O TrporpaMMHpo-
BaHHfl 3aKrroqaercff B cJreAyrouleM uI. 14, 291: no orrr.r-
MaJrbHbrM sKCrrJryararIHoHHbrM xapaKTepHcrr4Kau f3c Mox{-
HO COCTaBHTb rrrJ laH LrOnOJrb3OBaHHrI arperaToB 3a paccMa-
rpunaevrsrf t  l repr{oA_orrr}rMr.rsauna, HanpHMep ga cyrK}r .
Hasosern{ ero nJraH I fo.  ! , raarpaMMa cocroqHuf i  arpeiaron
B IIJIaHe 116 IIoKil3bIBaer pe>KHM I4cIIoJIb3oBaHHfl afperaroB
i lo npeMeHr4, r lpuqeM oHa pas6nsaercq Ha HHTepBaJrrr  ,pa6o-
rbt  H rrpocrof l  (p"c.  2-16).  MunnnrH3arIHf l  , r ro (2-5) , rpou3-
BoAHTcf l  HTeparHBHbrM nyreM ,Ha ocHoBe rrJraHa [ Is.  Ann
STOrO CHarraJra nocJreAoBaTeJrbHo HaKJraAbIBaeTCfi  3anpeT Ha
pa6ory i-ro arperara B Ka)KAou ft-l,r HHrepBaJre pa6brlr H
no aJrropHrMy Af iHaMHqeCKOrO npofpaMMH,pOBaHr{rr  Haxo-
Asrcf l  HoBbIe nnantt  ITip.3areu [ooqepeAHo sanpeulaercf l
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npocrof t  arperaroB B p-M l4HtepBa/ le npocrot l  H $oput lpy-
roTcf l  HoBbIe nJIaHbt I I ip.  B pe3yJIbTare arperarbl  paccMa-
Tpr.rBarorcfl nooqepe4Ho. Crapste arpelarbl IIJIa,Ha I/6 3o,Me'
Hnlorcs HoBbIMIz Lrs firIala If 1n HJrH II oo. B Kax(AoM HoBoM
BapHaHTe,I IofBJIgeTcf Ao'noJlHure"nnHlt t l  pacxoA BoAbl 3a
cqeT yxyA[Iellufl peI(I{Ma, HO 'nycKoBble pacxoAbl MoIyT
yMeHbrrrHTbcf n rorAa SK,oHoMI'If l, r4irlr nepepacxoA BoAbI

t

I

I
t l
t

:

I

I

L^W -U/o-Wnp,

r l .e rMo vt lVnp- cToK 3a r lepfioA oIITI ' tMllsaII l l l l
arperaroB rlo nJIaHy If  o ni lv I f  n u I In.

(2-3t)
nprr  pa6ore

Aapeeamtfe /

flepeeam ttz 2

,4epeeam JVsJ

flepeeair tYe 4

Puc. 2_16. !,narpannnaa ucnoJrb3oBaHr4fi arperaToB no BpeMeFIII.

Ecnn NV/ -oKoHoMHfl ,  To 3aMeHa crapor 'o arperara 'Ho-

BbrM BbrroAHa, ecJIH Lw -ri lepepacxoA, To HccJIeAyeMaf

AI'IarpaMrMS He MeHfleTCfi .

,Il'puueAeu npnMep pacqera (pnc. 2-16). .[onycrnlt, qro tB nnaH

3brBaeTgfl 6o;lee BbITOAHbIM. Ha ecex nocJIeAyIOUHx qeTblpex HTepaIlHtX
aHaflornqHble rpacqerbl [IoBTopffIorcfl AJIfl arperaloB Ne 2,- 3, 4, uo yxe

crrr.rTaeTcfl, ttTo arperaT Ns 
- 

I n nntep'na.ne ts He ,pa6oraer. 3areu

C ceArnnOfi r6Iepl\r4r1 [IpOHSBoAHTCfl I{cCteAOBaHLIe It'HTepBanOB rnpOCTOt

afpefara Nb l: Lnn Sroro 3aAaercff ycJIoBHe o6ssarealHoil rpa6orbl

ar-perata M I B TeqeHUe BpeMeHH fz. B pegyJlbTaTe oKa3blBaeTcfl oT'
KJrroqerrrHbrrM a,rperar N! 4 u r. n.

OnncaHHaq npol leAypa HMeer KoMnpoMl ' IccHblf i  xapaK'
Tep H rpe6yer B o6uIeM cJlyqae 6onrurnx BbIqHcJIeHHfr.

6:106 8l
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B KoHKperHbrx c.nyqaflx Bo3MoxrHbr yflpo[IeHr4ff gTofi cxe-
Mbr 3a cqeT yMeHbueHHrr o6geua pacrreToB l4JtH npn
ynpoxreHlrn Hx Jrof t r r {u.  Hanpuuep, Mo}r{Ho trccJreAoBarb
ToJrbKo prHTepBaJrn pa6orbr Hnkr roJrbr(o HHTepBaJrbr ,rpocrofl,
B I IPOCMATPI IBACMbIC BA.PHAHTbI  BKJ I IO I IATb  TOJ IbKO A fPCfA-
Tbr, .Koropbre r4Mercr ,ne6orb[Ioe BpeMfl ,rrpocrofl (arperaru
Ns 4,  2)  v i lu  ue6o.nsuroe BpeMr 

'pa6or i l  
(arperar 'Nb l )

l l  Ap.

- d ) d ) B )

Pttc. 2-17. Boelrox<nue BapHarrrri BsaHMFroro pacnoJroxe-
nrrn HaTyprrbtx xapaKTepHCTr{r( arpefaToB.

MuHuruasar\nn i lyc,KoBbrx pacxoAoB MolKer 6trrl noJry-
qeHa B a/rf,opHTMax !.nHaMHqecKofo nporpaMMHpoBaHvfl, kr
ApyrHMH rryr f lMz, B Koropbrx r(ocBeHHo orpa>Kaercrr  rpe6o-
BaHHe MIIHHMH3aUHH TIHCJIa {nyCKOB, H?rI IpHMep, r i lpu CTaH-
Aal iTH3auHPr r . rcxoAHbrx xapaKrepHcTr.rK afperaroB ng rrpHH-
qrr [y HaHMeHbUref i  cueHbr cocraBoB npH r]ocrof lHHoM qHcJre
arperaron. Auanus ,6ontruoro r{oJrnqecrBa pacqeroB rro KoH-
KperHbrM l3C, BbrnoJrHeHHbrx no aJrropnTMy AHHaMHT{ecKoro
ttporpaMMHpoBaHnff ,  r roKasaJr,  r r ro 80-90% nycKo-ocraHo-
BortHbrx onepaqnl i  BbrsbrBarorcf l  cueHort  cocraBa arpefaroB
[pH_rrocroflHHoM Lrx rrHcfie. Hanpunrep, AJrr HosocH6repcxofi
f3C (ra,6n. 2- l )  npn qncf le arperarbn Z: I  cocrae Me-
Hnerc f i  3  pasa,  mpu Z :2  -7  pas  r4  r .  A .

PaccuorpeHue pa6ounx xapa,KTepucrr4K arperaroB rno-
sBOJrf leT BbrAeJrHTb ,HeKOTOpbre XapaKTepFrbre cJryqan HX B3a-
LIMHoro pacnoJrolKeHr.rfl. fIp, pacrroJrox(eHHr4 xapar{Tepr.t-
c ruK,  Kar (  noKa3aHo Ha pHc.  2 -17 ,a ,  oHH He nepeceKarorc f  H,
cJre4oBareJrbHo, r{HcJro nepeKJrroqeHurl Ha craHuHflx npn
Z:corrst '6yAer,Har.rMeHbrrruM. f lpu pacrro;ro]Kelrr4Lt xapaK-
TepHcrHK 'no pHc. 2-I7,6 nepecerreHr.r f l  o6ycnourr . r  Barorct
pe3Kr{M OTJr?rqHeNr xapaKTepHcTHK HeKOTOpbrx arperaToB oT
Bcex ocraJlbt{blx.  B groM cryr{ae Bo3Mo)KHa cMeHa cocraBa
npu Her43MeH,HoM qracJre arperaron. f lepexJrroqeHr.rfl onpeAe-
Jrf l rorcf l ,  rJraBHbrM o6pasou, Her(oropbrMr4 xapaKTepncr l tKa-
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MH, KoTopbre 6yaenn Ha'sblBarb HeTHIIoBbIMH. I4cxnrcqesne
HeTHrnOBbrX Xapa:KTepHcTII 'K t lrpg COCTaBJIeHHH OTITHMaJIhHO-
ro nJraHa I/q npHneAeT K yMeHb[IeHHIo qHcJIa nepeKJIIOqe-

vuf i .  HaxoueU,  rpH pac[oJIo ]KeHHH xapaKTepHcrHK n 'o

puc.2-17,a nepecel leHuf l  Mex(Ay HHMH Bo3HrKalor  B pe3yJ lb-

TaTe HeTr. lr loBofo Br4La MHofI4x xapaKTepzcrnx n Ai l f l  Hi ' IX

craHAapTf i3a l r l l f l  HenpI {Me,HHMa.  Cne4yer , i loAqepKHyrb,  r {To

r.tccJreAoBaHlle 128 xapal(TepacrnK ceMH crauqnli  noKaSa.rlo,
qTo B 6o.nnurnucrBe.cJlyqaeB oHH TgforeloT 'K 'r IpHBeAeHHbIM

Ha puc .  2 -17 ,6  u  a .
CrarI4aprH3aIrHfl LIcxoAHbrx arperar'HbIX xapaKTepl'IcrHI(

3aKJrroqaeTcfl B HCKJIIOqeHHH .HerHrIOBbIX XapaKTepHcrl4K oA-
HOrO-AByX afperaToB H3 pacqeToB no cocraBJIeHHIO rlJIa,Ha
IIo. Pexzna arHX arperaroB orlpeAeJIflercfl ' IIpH ri locJleAylo-

uerl KoppeKTHpoBKe orIrH.MaJlbHoro IIJIaHa. Ecnn K. rI. r,.
arperara c Hernnonor l  xapaKTepHcruwofr  oKa3blBaercf l  ryq-
[ Ie,  r IeM y tKSKorc-nu,6o arperaTa, peKoMeHAoBaHHoro nJIa-
HOM IIo, TO npOBe'pflercfl qelecoo6pa3Hocrb BKTIOIIeHI4q

AaHHoro arperara n pa6ory no yc/IoBLIrc (2-5). Ec'n'n K. n. A.
HH)r{e, TO 'HerHnoBbre arperarbl noAKrloqalorcfl B nocaeA-
Hroro oqepeAb, KorAa 9To '[orpe6yercn lro 'Harpy3Ke_craH-
uHH. Pacqeru no Hosocn,6upcxot2, I loplx'oncxot? H I' lpxyt'
cxoli fOC IIoKa3bIBaFor, qro I{ucflo rl lepeKJIIoqeuut? npH
acnoJlb3oBaHr4r4 TaKoIl cxeMbl cHltx{aercn B 2-3 paaa H cra-
HoBr.trcfl AonycTHMbrM.

i Hau6oJlee rpy6unl f lBJlrercfl TKoMiIPoMI'lccHltf i BapHaHT
MHHHMH3aqLIf i  nycKo-ocraHoBoqHblx olepauur l  r lpu nepece-
KaIOxIuXcn arperaTHbIX xapaKTepHcTHKax (aHa.noruqHbIX
rrpr{BeAe,HHbIM Ha pl{c.  2-17,a).  Os oc,HoBaH Ha I lcrpaBJIeHLIH
olrHMaJlbHofo I lJ IaHa l rs ' ,ureparHBHblM I IyreM,no npnHqH'ny
oIIpeAeJIeHHfl  mOCTOflHHOTO COCTaBa r I IpH I IOCTOflHHO,M qHCJI€

arperaron. D,nn groro xaxArtfi arperar xapa)<repl'I3yercs
cpeAHeBsBeIr IeHHbIM pacxoAoM'npu pa6ore B 3o,He Z :cof ls l ,

14 HA OCH,OBC STHX BCJIHqHH COCTABJIf lCTCfl I IOCTOfl.HHAfl OqC'

peAHocTb I, IcnoJlb3oBaHvfl,  arperaToB.- 
Ans HcrIoJIb3oBaHLrf l ,  KpHrepuff (2-5) ueo6xoAnMo IIMerb

B O6qeu c lyr iae MaTpI4I Iy  paBHo3HaqHbIX peureHnf i  H no

sefi  naueTzTb cTpaTernro LIcIIoJIb3oBaHHff arperaToB no 3a-

AaHHOMy KpHrepHrc.  qncno,cron6uoB Marp l { [b l  onpeAeJl f le r -

cfr,  TIHCJIOM pacIreTHbIX nHTepBaJIoB rIO BpeMeHv, a IIHCTO

cTpoK - TKOJILIqeCTBOM paBlIO3HaqHbIX BaplIaI-IToB IIpII  i lo-

croqrnlot l  MoIIUIocTH fAC. Hartrn onrHMaJIbHoe pei l IeHae

MolKHo noJIHbIM nepe6opoM, ,Ho AJIn 3Toro T pe6yercg i lPo-

aHaJrHsHpoBarb ql. IcJIo BapHaHToB, paBHoe lhh-[,  rhe I -
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qHcJro 
_crpor(; k - rlHCnO Cro,n,6qon. HonpueuJreMocrb sToro

rryru 6eccnopHa.
Moxgo HcnoJrbsoBarb pa3rflrrHbre KoM,rrpoMr{,ccHbre Me-

ToAbr, HarrpHMep HaXoAHTb crpo,Ky, B Koropofi qprcro ,nepe_
rnlo.reHHri HaHMeHbrxee. Apyru[,r napuaurou flBJrsercfl
rroucK or 6asonono HarraJrbHoro K 6abonomy KoHerrHoMy
BapHar{Ty. 3a 6asoeHri  HaqaJrbHuir  yao6Ho npHHrzMarb Ba-
pHaHr c Hau6o.nbrrrHM 'rrHcJroM arperaron, a sa xoueqguflt -
c HaI4MeHbrrrHM.,cpanueHHe 6asosbrx BapuaHToB rrosBoJrf leT
onpeAeJrr{Tb ror -cocraB arperaroB, xoropuri }KeJrareJrbHo
coxpaHrrrb B pa6ore B TerreHr4e Bcero nepuoAa onrr{Mz3a-
IIHH. OAuaxo H B oroM cryqae cJreAyer orrpeAeJrzTb crpa-
TerHro r.r3MeHeHHfl ,COCTaBa arpefaroB :MelKAv 6asoBbrMH sa-
pHaHTaMH.

B oAHoM Hs onpo'6oeaHHbrx aJrropr4TMoB arparer'rr r{s-
MelreHHff COCTaBa onpeAeJifiJracb rrHcJroM rracoB r.rcrroJrb3,o-
BaHHE arperaroB. B InepBylo oqepeAb noAKflroqaJrucb Te
afperarbl, Koropble qaue Bcrper{arHcb B OrnrI4MaJrbHOM rrJra-
se, u uao6opor.

Bce rnpaBeAeHHbre aJrropr{TMbr He rrBJrnroTcfl yHaBepcaJrb-
HbIMI.I, HO 'TIOKA AJIfi IIOAO6UUX 3AAATI HC .IIPCAJIO}KCHO .PCrY.
nflpHbrx MeroAoB pe[reHr.rff. KounpoMuccHbre nyrr flBJrfl rorcr
BbrHyxAeHHoli, uo ,Heo6xoAnnnolt vrepori a.na trieureHr.rfi gcer?
saAaqH OITHMH3aUHH COCTaBa .H pex(r , tMa arpefaToB f3c.

2- | 2. CPA B H r{TEJtbHA f, .OttE H KA METOAO,B OnT H,MU3 Aui'/|;H

Vg MHox{ecrBa MeroAoB, npeAJro)KeHHblx AJrfl onrr{Mn-
3aI\WH pex(r,rMoB lr 'cocraBoB arpefaroB, 6yaeu paccMarpr{-
Barb TpH Mer,oAa (cna. r.rr. 2): guuaMil r{eckoro nporpaM,Mr{-
poBanuf l ,  nerneft  H rpaHHrl  r {  HanpaBJreHnono nepe6opa na-
pHaHTOB. cpanHeHHe MeroAoB nsr6opa cocraBoB rro3BoJi fer
o6ocHosaHHo HaMerHTb crpyKrypy arrropurMoB rrJraHnpoBa-

T a 6 r u q a  2 - 4
Ilapauerpbr MoAeJrrrpyeMHx rH.[poanexrpoctaHqn fi

HHn n ynpaB/Ieuun. !,ln o,6ulHocru oueHoK cpaBHeHHa 'nP9-

H3BoAHTc f l ,  Ll t f l ,  Tpex r l , Inorerur{ecKHx. ruAposJleKTpocrauunfi .

Ane fOC (uaeo'nevr nx fOC-l  n fpC; l l )  nnaelor arperarbl '
noAo6usre arperaraM HoBocr l6upcxor l  ,  fOC, a craHuHa
fOC-l l l  -  Eparcnof i .  Crauqun pasf lHr larorcs ro r l {ny H

r lapaMerpaM Typ6uu, , I Io qucJly arperaror i ,  HanopaM' pel l {H-
MaM pa6ortt (ra6n. 2-4) 14 oxBarblBalor AocraroqHo IIIH-
pOxnrt  , [HaIIa3oH BCeX Bo3MO)KHIIX napuaquf i  STHx 'napa-

MerpoB.
@opvrzpoBa,Hne napaMerpoB rHnoTernqecKux f3C npo-

HsBeAeHo'c yqeToM oco6eHsocret l  rudroAoe 91THMI,I3aI1HH.
Xapaxrepucualxll |OC;I HMeIor pa3JIItqHe or 2 no 6o/s no

K. fr. A., i lpl lqeM HeT arperaToB c aHoMaJIbHbIMlI XapaKTe_-
pucrr{KaMu' (cu.  S 2- l  l ) ,  uuc.no arperdroB 'MaJIo Lr Ha fOC-I
Z:7. OrCnAa CIeAyeT, r{To HeAOCTaTKH, OTAeJIbHbIX MeTO-

AOB npg onTHMI4s aI111.H 'pelKHMoB raxoft fOC He A6JI>I{HbI
npoflBJlfTbcs BcJIeAcTBHe rHlnH_qlJo_cTH H npocToTbl paccMa-

Tpr{BaeMblx ycJlosufi. Bropan 'fOC nN{eer yx{e r{Hcfio arpe-

rnpunrHtte ycJIoBHfl BeTBJIeHHn rtplr HcIIoJIb3oBaHIaH MeroAa

ebreeir  n rpauuU, qro B cBolo ouepe4l  npHBoAHr x uan6o-

Jree IIJIoxHM oueHKaM Mero,u,a. 3tot 'xe cnyuaflr f lBJlflercq

rrpeAeJlbHo se6laronpl4flT,HblM I,l rnpu HcIIoJIb3oBaHHV aJIrO-
pHTMa AI4HaMuqecKoro nporpaMuuponaHvf l ,  BCJIeAcTBI ' le
6o.nrrunx MolrlHocreti craHuuh.

AocrouscrBa N(e MeroAa Hailp.aBJleHHoro nepe6gp-a Ba-

pr{aHroB ,npof lBJlx loTcf l  6o.nee ,noJIHo B cJlyqae |3C-I I I ,  rax

xax ue6oJIbLIIoe pa3nuqne B xapaKTepncTuxax AeJIaeT Bo3-

Mox{HbIM AonyuleHue'o paBHoMep,HocTH Harpy3oI{  arperaToB'
.yt, KpOMe TOfO, Iyr{rl lLIM O6paSOru npOflBJIfltOTCfl BbIqI{CJIII-

TeJrbHbre AocroHHcrBa aJlropl'ITMa.
.CpanueHue MeToAoB npog3BoAr4Tcf l ,  I Io TecToBbIM 3aAa-

qaM. Han6onee o6uunan f fBJIqrcTcs rpl{  3aAarIE:
i locTpoeHHe sKBLIBaJIeHTHbIX sHepreTullecKfix xapaKTepH-

cTHK aaeKTpocraHIlufi. Xa'paxreptcTnKkI seo6xOAnvIlt 4Jrfl
OIITI4 'MI, I3AUUU PC)KLIMA THAPOSJICKTPOCTAHqf l I ' I  B CHCTCMC'

. {af l  9ITHMH3aIIHH pex{HMa BoAgxpadnnur i r ,a,  U, rpOnae TOro,
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OHI,I MOTYT HC[OJIb3OBATbCfl LI ATIfl, OTIPCAEJICITHff COCTABA LI
pex(HMa arperarou fOC;

BHYTPHCTAHIIHOHHAR OTITHMH3AII I , I f l  PC}KHMOB I , I  COCTABOB
arperaroB npu pa6ore fAC ,rro 3aAaHHoMy rpaQu,xy Ha-
rpysKH;

OIICHKA PAqHOHAJIbHOCTH MCTOAA C I I IO3HIIHH YIICTA O|PA.
uuqeuuf i  no pex{HMaM H COCTaBaM arperaron. Bnu.u,y u^no-
roo6pasnfl orpaHr{qeunfi 6ylenr npoBoAHTb cpaBHeHr{e AJrfl
I rpHl\4epa,ofpaHHqesnr i , i ro qr4cJry nycr{oB afperaroB.

oueHxa MeroAoB npoBoArrJracb ,nyreM cpaBHeHHfl  c sra-
JIOHHbIM PCIXCHHCM. TAr KAK MCTOAbI NCTSCfi V TPAHHII H
HanpaBJreHHoro nepe6opa BapHaHloB n o6ureM cJryl l4e nq-
SBOJrfroT noflyrrHTb no nepBbrM AByM saAarraM ToJrbKo Jro-
KaJIbHbIe sKcTpeMyMbI '  a MeToA nHHaMHqeoKono [porpaMMu-
poBaHHf - r.no6a.ntutrri, To rrocJre luutt rrpHHHMaJrcs 3a fly,{-
ruar? MeroA. Taruiu o6pasovr, cpaBHeHHe rroBBoJrHJro noJry-
qHTb rrpourpbr,u IIpH HCTIOJTb3OBAHilH MeTOAOB, ycTy,rrarcxlHx
no roqHocrn araJroH;JoMy. Tper.nn sa[,a.qa He peuaercfl Me-
TonoM AuHaMHrIecKofo InporpaMMl{poBa,Hvlfl,, vr B aroM cMblc-
JIC OH f lBJI f lCTCH XYAIXIIM METOAOM. TIUC.NO I IYCKOB 6YACT UA.
u6onruree fipa LrcrroJrb'3oBaHHLr aJrnopnTMa AuHaMurrecKoro
nporpaMMHpo_BaHHfl, 'H CpaBHeHHe C HHM rrO3BOJrr4T nofiyr{r4Tb
BbrHfpbrr.x. klcxo[n H3 cKa3aHHOFO, MerOA AHHaMHqeCKOTO
ilporpaMMHpoBaHHfl  npHHHMaJrcf l  sa eranonHur?.

CpanuareJrbHafl orreHr(a MeroAoB npoH3BoAHT,cfl o6srquo
rro pe3yJrbrary pe[reHHfl r.r {rro sKcwryarauHoHHHNA SO3MOX-
I{OCTflM MeroAa. Pesy,unraT perrJeHr.rf o,npeAeJrflercfl ,npurrfl-
TbIM KPHTCPI {CM ONTHMHSAUHH U NOTYqCHHbIMI4  NAPAMCTPA.
MH ynpaBJreHr.rfl, T. e. n uaruellr saAaqe pe3yJrbrar xapaKTe-
pHsyercf f  Berr4r{HHaMH: AQ - pa3/rHqHeM B pacxo,u,ax BoAbr

T a 6 r n q a  2 - 5
CpaaHeHue MeToAoB otrTrr Mr{garrH }r

flo uero4y nernefi t-r rpaHHrI ' flo ueroAy HanpaBJreHHoro
nepe 6opa BapuaqroB
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r3C-III

AJtf i  cpaBHgBaeMbtx MeToAoB i  LZ -  pasql ' l .qf ieM B ql{cf ie

arperdros ;  L ,A-  pa3JrHqHeM B cocraBax;  rAN -  HecoBnaAe-

lrocrn MeToAoB tto npHHflToMy KpHTepI{rc orIrIlMH3at\Lrfr
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tr 'cJry vt cocraBy arperaToB nofiyqeHH BepHo, To pesepB
ONTHMHSALTHH HCqEPIAH I IOTITH NOJIHOCTbIO H PACNPCACJIEHHCHAIPYSKH HC MOX{ET CYIUCCTBCHHO NOBJIHf lTb HA PACXOA BO-
AU. Hexoropbre pesyJrbTarbr pacqeroB MeTOAOM HanpaBJreH-
Ioro nepe6opa H€ Hfl,urJrn orpalKeHr.rf s ra6r. z-s, lno oHunpeAcraBJrffror HHTepec. or.nn'que no cocraBy H trHcfly arpe-faToB noflyqaeTcfl npH HCrroJrbSoBaHHH MeTOAa HarrpaBJreH-
HO|O nepe'60pa n6,[Hglr  roqer(  B*rroqeHHq afper-aroB, lnpu-
qeM 3To coflpoBo]l(Aaercfl H rlorepflMpl pacxoAa BoAbr, T. e.
CTEIICHb I(OMITIPOMHC.CHOCTH MCTOAA HCOAI{HAKOBA IIPH PA3-rnrlHbrx Mor.rlHocrsx cra,uqurl.

. 
l lo.uyr{eH.Hbre p$ynbraTbr rroKdgblBaror, qTO np' r.IcrroJrb-

3oBaHHr.r np6oro H3 pacoMorpeHHbrx MeroAoB MolKer 6urtperueHa sAl.aq^a [ocrpoeHHfl 3KcnJryarar{Hous.or? xapaKTepH-
CTHKH.

Enn npr4BeAeHHbrx B ra,6n. 2-E ,npuwtepoB ,noilyrreHbr Lr
KOJIhIqECTBCIIHbIC TIOKA3ATCi lH BbII {HCJIHTCJIbHbIX I IAPAMCTPOB
aJIropHTMOB. c.neAyer' oAHa'Ko, no.4qepKHyrb, qro o,Hr.rs 6onru'eft  nrepe sab'cnr or InporpaMM pacqeroB, Koropbre
HC NOABCPTAJIHCb AHAJII{3Y HA NPEAMCT HX COBCPII ICHCTBA.

Bpeun Ha rroAroroBKy HcxoAnort' 
""qopMarIHH 

Bo Bcex
Tpex a/rropr{TMax oArr,HaKoBo BBxIy r.rAeHTHrrHocrH zHQop-
vzqnH r{ cocraBJrffer ,npHMep,HO 30 Mr4H. fIO npeueHH Cqera
AJITOPHTMbI CYUICCTBEHHO PAsTI{qAIOTCfl. BO BCCX MCTOAAX
BpeMfl  pacqera 3aBHCr{T fJraBHbrM O6pasou .or rrHcra 

.pac-qerHbrx roqeK Xapar(repHcrr4 K, HO B MeroAe sernefi 
" ' ipa_HHq cyulecrBeHHoe BJrr.rf lHr{e oKasbrBaeT }r rpopnaa xapaxie-

pHCrlrK arperaros. B o6ureu ilofiyqeHH C.neiyrorrlr4e oueH;ri l4.B cnyvae 
-foc-l 

u foc-iI uara66nr;;. ;GMn Ha pacrrerbr
SATPAqHBACTCfl NPH HCNO TIb}OBAHLTH MCTOAA AHHAMU.q.CCKOTO
npofpaMMHpOBaHHfl. I4cxnmqeHHeM flBJrsercfi nocrpoeHHe
xapaKrepHcrHl{ fOC-lII, KorAa pacrler I{Aer B ,HecKoJrbKo
PA3 MC.4JICHHCC TIPH HCTIOJIb3OBAHHH MCTOAA SCTSCfi  H fPA.
HHU. MeroA HatrrpaBJreHHOrO Uepe60pa uup"u"rou nosBo-
.rrf ier 'noflyrrurb perueHHe npHMepHO B I0 pas 6Hcrpee era-
JroHHOro H s 5 pas '6ncrpee naeCola serserl 

" 
.pu,""q- oco-

6enuo yr6ucrpe'He cqera npoflBJrnercfl n .nyuL. tgc-llt,
KOTAA OT,HOCHTCJIbHbIC NPCHMYTI{CCTBA MCTOAA HANPAB/ICH.
Horo nepe6opa ,rroBbrrrrarcrcfl s 2-B paaa.

llo o6reuy rpe6yeuori naMflrn aJrropurMbr raKx(e sHa-qHTeJrbHo orJrHqalorcfi. B nporpaMMe pac.leron no MeroAy
AUHAMUIICCKOTO NPOTPAMMHPOBAHHff  HCNOJIb3OBAJIHCb BCf l
o[eparr{BHafi naMflTb Ma[rHHbr ESCM-4 u 0AH,H naarHurusrfi
6apa6a* (nHeuunrr naMRTb).  B nporpaMr.- , r . roAa sersef i
88

H rpaHHIr Aocrarol{Ho roJIb,Ko of leparueHof i  r IaMflTH, T.  e.
oAHoro MarHurHoro 3aIIoMHHalouero ycrpol lcrna MO3y.
OAuaxo l rp l {  aroM pa6ouue xapaKrepHcrHKI ' I  arperaroB 3a-
AaBaJII ' ICb TOJIbKO , l lecf lTblo TOqKaMI4,  I IT 'O CKa3bIBaeTcf l  Ha

TOqHOCTLI paCr{eTOB B npOMe}KyTOTIHbIX TOqKaX, KOTOpbIe

B ra6n. 2-5 He orpalKeHbl.  B i lporpaMMe MeroAa s?IP19:
JreHHoro ,nepe6opa BapHaHroB AocraroqHo oAHoro MO3y
trpH r{HcJre ror{eK Ha xapaKrepl4crvrax arpenaroB B l0 pas
6b"rrnurerr,r, qeM IIo aJIropl,IrMy sersefi H rpaHHq. 3ro no3Bo-
Jrfler rro cyuecrBy nofiyr{I4rb HenpepblBHylo pacxoAHylo xa-
paKTepucrzKy H Bblco,Kyto ToqHocrb npu .rrro6ofi MoIrIHocrH
craHuHH. Taxa,nI  o6pasona, garpy3Ka ' I IaMflTI ' I  Ma' i l IuHbl
B aJrropnrMe MeroAa sereeft  u ipanl lu s 2--3 pa3a,
a B aJrropl{rMe HanpaBJIeHHoro nepe6opa s 5-10 pasMeHb-
rrraf  no cpaBHeHHIo c MeroAoM , l laHaMl{qecKoro nporpaM-
MIrpoBaHHfl .

Bce xe, HecMorpfl Ha noJIyrJeHHbIe oueHKI4' HeJIb3tl cAe-
Jrarb oAHo3Har{HOrO BbIBOAa O llpeHMylrlecrBax oAHoro Me-
roAa rrlep€.[ ApyrHM. vroru x{e cpaBHeHHfl roBopfr cJIeAyIO-
ulee: ecJIH rpe6yercn oqeHb roqHan xapaKTepucruKa
cTaHur{H, a BbIqflcflHTeJIbHbIe napaMeTpbl I{rpaIoT BTopo-
creneHHylo poJlb, ro npeHMyIIIecrBo cJleAyer oTAarb MeTOAy

AHHaMHrrecKoro nporpaMMHpoBaHl{ f l ;  ecJI I , l ' rpe6yrcrcn Ao-
CTATOIIHO TOIIHbIC PC3YJIbTATbI I,I HMCIOTCfl OTPAHI'IqEHHff tIO

BbII IHCJIHTCJIbHbIM IAPAMCTPAM, TO 3A I4CKTTOqCHHCM OT-

AeJrbHbIX Cf lyqaeB, o KoTopbIX roBopHJIocF,,_ [peAIIOqTeHHe

dne,u,yer orAarb MeroAy sersel:I H rpaHHII. Haxoueu, MeHee
ToqHbIM, Ho oqeHb 6ucrpo4eficrnynurnM flBJIflercfl MeroA
HanpaBJIeHHoro nepe6opa BapHaHroB.

P e s y J I b r a r b I  c p a B H e H k t f l ,  r t p H  p e u e ' H I 4  I i  B T o -
p o f i  T e c r o B o f i  e  a A a  q H .  O ' n t H M H 3 a I r H f l ' p e x { H M a  n  ! o ;
craBa arperaroB npH J. tsBecrH,oM rpa$nre Harpys'Ku fOC
npoH3BoAHT,Cq 'IIO TeM >Ke aJIIOpHTMaM, 'I{OTOpbIe I ',ICnOJIb3O-
BaJI?ICb,np14 nocTpoeHHH SHepfeTHIIecKHx xapaKTepHCTI ' IK
Crasqnf i ,  oAHaKO I{X BO3M6X(HOCTH npLIHUHnHaJIbHO pa3II ' I t I -

Hrt .  A,ryropHTMbI,  OCHoBaH,HbIe Ha MeToAaX nernef i  I I  IpaHHU
H HanpaBJIeHHoro trepe6opa BapHaHToB, B pannof i  CTeIIeHH
npnnoAHbl Altq peuleHun Lr nepnofi u nrOpofi TecToBbIx 3a'

Aaq. f lpta oI I r t4MH3 a\vg cyroqHoro pe)KI4 Ma arperaToB
yMeHbi laeTcf l .  J IHI I Ib qHCJIO pe)KHMOB CTaHUHH I IO MOUI'HOCTIi

H BbrrrHcJrI{TeJIbHbIe napaMerpbl aflropHTMoB ynyuutanrcir.
BCe rOnHr{eCTBeHHbIe nOKa3aTeJIH BKIIOqaIOTCfl B f[peAeJIbI'
rp?ttseAeHHble e ra6Jt. 2-5. Apyfoe IIoJIolKeHHe cKJIaAbIBaeT'

cfl '  npH HcnoJIbSQBaHnw aJlropllrMa AI4HaMI4I{eCKOIO ilpo-
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fpaMMHpoBaHHrr .  B  groM cJryqae 3oAaqa onrH,MH3 a \HH cy-
TO.{HO|O pexi}rMa arperaroB Mo}Ker 6urn perxeHa Kar{  Ao-
noJrHHTeJrbHaf l  , r {  3aAaqe nocrpoeHr.r f l  xapaKTepHcrHK craH-
IIHH, AJrfl peueHHfl r{oropofi co'6crBeHH'o H HCnOJrb3yercfl
aJ IFOpHTM AHHaMHqecKofo  nporpaMMHpoBaHHf f .  TOqUOCTu
pacrleroB B STOM CJIyq29 HaHBbrc[rafl, Ho BbI'qHcJIHTeJrbFrbIe
napaMerpbr cyx{ecrBeHHo yxyAuarorcf l .  oco'6eHuo 3aMer-
,HbrM craHoBHTCrr yxyArxeHhe BbrqflcJrHTeJrbHbrx napaMerpoB
B TOM CJ IY I IAC,  CCJ IH  .HATIOPbI  f3C B  TEqCHHC PACCMATPHBAC-
MOr'O nepHoAa MeHflrorcs u Anh perueHHs 3aAaqu onruMH3a-
r\LrH pex{HMOB H COCTaBOB afperaroB Tpe,6yercfl HecKoJrbKo
xap aKrepr.rcrr4r( f3 C.

Bpenrn, H3 rrro,(roroBKy HcxoAHor? nu$opMauHH H B gror? '

3aAaqe oAuHaKoBo AJra Bcex Tpex aJrfoprrTMon. Bperuf l  pac-
r leroB npH HcrroJrb3oBaHHH aaropHTMa Ha,npaBJreHHOrO nepe-
6opa H serser i  H rpaHurr orpeAerqercf f  reMH xe Qaxroia-
MU, r{OTOpbre HasbrBaJrHCb rrpH perxeHHrr nepeorl TecroBor?
SaAaI{H'  npHIreM cooTHoII I€HI{e BpeMeHH pacqeToB coxpaHfleT'
cf i .  Bperran pacqeroB npH Hcrro,rrbsoBaHHH aJrropHTMa AHHa-
Mrrr{ecKoro npofpaM,MHpoBaHHfl  BO3paCraeT B cpeAHeM r lpf l -
MO np_o[opuHoHaJrbHo qHcJry Heo6xoAHMbrx xapa.KTeplrcr ] rK.

o6renr rpe6yenrofr  r r rzMflTH npx HcrroJrb3o BaHHH aJrropHT-
Ma AHHaMr.rqecKoro [porpaMMHpoBaHr{f l  TaK}Ke BOspacTaer
npf l  Mo ̂ rrponopqHo,HaJrbHo rrucf ly 3arroMHHaeMbrx xapar{Tepn-
crrrK. O'neparusHof i  naMflTr.r  HeAocraroqHo Aax(e AJrn no-
crpoeHaq oAHorl  xapaKTepHcrHKH, no3ToMy sce 6onee yBe-
f lHrrHBaercn rpe6yeMafl  BHelUHff l  r raMflTb npH Heo'6xo4nmo-
cTH_pacqeTa HecKoJrbKHx xapaKTepHCTH,K.

Taxuu o6pasonn, t rpH perreHr.rr  Broport  recrosor l  3aAarrn
6eccnopHbre BbrqzcJrHTeJrbHbre,npeuMyurecrBa HMeer MeroA
HanpaBJreHHoro nepe6opa BapHaHroB, t r .  parrHoHaJrbHocrb Me-
ToAa AHHaMHqecKono mporpaMMr,rpoBaHnff  s o6qeiu cJryqae
HCBCJII , IKA.

P e e y J r b r a r b r  c p a B H e H u f l .  r p u  p e u e . H H H
r p . . e r b e f i  r e c r o n o f i  s a A a q H .  O A H H I T  r E s  n y r e f i  p e u e -
unir <<nycxonofi>> BaAarrH flBJrrercrl MeroA gKBHBaJTeHTHbIx
BapHaHroB (cpr.  S 2- l l ) ,  xoropuf i  H 6u.n pearrr43oBaH
B cpaBHnBaeMbrx aJrFopHTMax. BnnAy roro gro , ro aJrropnT-
My AHHaMrrqecr(ono ilporpaMMHpoB a,Hldfl. sKBHBaJreHTHbre pe-
IrreHHff noryqurb HeJrb3fl, cpaBHHBaJrI{Cb JIH[rb MerOAbI Ber-
sert  H rpaHnu H ,Han,paBJreHHoro nepe6opa BapHaHToB.

OAHaxo ilporleAypa orbrcKaHnfl oKBr.rBaJreHrHoro peue-
HHrr no MeroAy serserl H rpaHur.l 6onee cJro)KHafl, qeM rro
MeroAy HanpaB/reHHoro [epe6opa BapHaHToB, [OsTOMy U

90

BpeMn Ha orblcKal lue oAHoro gKBI{BaJIeI{THolo pei leH?If i  Ha

l0_20olo BbI'[Ie npu I{oiloJIb3oBaHHH rlepBoro MeroAa. Kpo-
Me TOrO, pa3Mep MaTpHII, IIOJI',yqaeMblX rnpu HcIIoJIbSoBaHHH
aJrfopgTMa HanpaBJIeHHOrO nepe6opa aapHauron, B 1,5-3
pa3a BbIIIIe, qeM IIpH HCnOJIbSOBaHHH aJIfOpHTMa BeTBeIi Vr

rpaHr.r[ u, cJIeAOBaTeJIbHO, BO3MO]KHOCTI{ OTbICKaHHtt peue-

HHff ,  COOTBeTCTByIOi l Ie fo ,MI4,HHMyMy I IyCKOB, HeOAHHaKOBbI .

HexOrOpble AaHHbIe 'nO qHcJIy  3 I {BHBaJIeH' IHbIX peurennf t ,  i lO-

JryqeHHbIe AJrf Xapa,KTepHbIX rnoulHocreft,  i l 'pHBeAeHbI

n ra6n.  2-6.
T a 6 n r a u a  2 - o

grclo aKBI{BaJI9ETHqX peulqHafi npl,l i lcqo{bqoBaHl{ H pasrll{qublx

METOIOB OtrTHMH3AqI{ f i

flo a.nropuruy nereefi
I{ rpaH[L[

I[o a.nropuruy HanPaBJIeflHoro
nepe5opa BaPHaHToB

e:l ru3/cs : l  ys /s

r3C.I
f3C-II
T'3C-III

l 4
23
24

33
48

20
34

1 4 6
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1 0 6

I4e ra,6n. 2-6 BHAHO, qTO OCO6eHH'O MHOpO SKBIIBaJIeHT-
HbIx peueuHll Mox(Ho ' i loflyrlnrb l lo UeToAI HaIIpaBJIeHHoro
nepe6opa BapHaHron. ! , . r rx cJlyqaf fOC-l I I ,  xapaKrepucrg-
KH KOTOpOfi  ,6nHSxH, LIMeeTCfl  MHO1O paBHO3HaqHbIX 11O TOq-

HOCTTT BapHaHTOB (e:0).  KoHequo, I ' , I  r [Orpe[IHocrb e-
:,1 ws/c flBJlffercs rIpaKTHqecKI{ AorlycruMoft, tax Ka'K oHa

cocTaBJrfleT JILIIIIb 0,01-0,5% pacxoAa CTaHI{I{H ri lpfi pa3-

fiur{Hblx pe>KLIMaX. Anq OTbIcKaHHfl peureHilf l '  CooTBeTCTBy-

IoUICTO MHHHMAJIbHOMY qHCJIY I ICPEI{JI IOqCHHH' I {AK'NPABI4JIO'

,U,OCTATOIIHA MATPHIIA COCTABOB C I IHCJIOM CTPOK TPH-I IETbIPC.

O 6 u r u e  c o o 6 p a ) K e H 1 4 n  o  r p l I M e H  H M  o c r H  p  a c -

c M o r  p  e  H  H  b r  x  a J r  r o p  H r M  O B .  f I p O e e 4 e H H O e  C p a B H e -

HHe no TecToBbIM SaAaIIaM IIO3BOJIf leT CKa3aTb, 1ITO

aJrfopl{TMbl, OCHOBaHHbIe Ha MeTOAe AUHaMilI{eCKOIO IIpo-

rpaMMrrpoBaHnn (An) ,  BerBeI i__H_rp.aHHU (Bf  )  14 Hai lpaB-

nbuHoro nepe6opa BapI,IaHToB (HnB), npuHUIlf lLIarIbHo pa3-

JIHI{HbI I IO BO3MO)KHOCTflM PCIXCHI{g 3AAAII OIITHM}I3AUHH

BHyTpHcTaHIIHoHHbIX pe)KHMoB. f lo roqsocrl ' I  6eccnopub Ha

rrepBoM Mecre crogr aJIr,opI,IrM An. TeopernuecKg o'H rIIo-

gBOJrf leT noflyl{LlTb fJIOl6aJIbHbII l  SKcTpeMy'M, oAHaKo 3a cqeT

Heo6XoAHMoCTH yKpynHeHgfl I I Iara KBaHTOBaHvfl '  no MOxIHo-

cT}I H Ha,[OpaM ,IIpH 'nocTpoeHul{ xapaKTepncTuK Toq',HocTb

perleHun HeCKoJIbKO CHHX(aeTCfl '  XOTfl I l  oCTaeTCn CaN{Otl eH-
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coKor?. f lo eBoHM Bo3Mox(HocrRM aJrropr4TM An ycrynaer
AByM ApynrrM npr,r pemer{rild sropori r.r rperber? recrosllx 3a-

JI f le r  paUHoHaJIbFIocTb inporpaMMbI ,  BHAHMo,  3Tor  MeroA
HMeer sau,6o.nsuyrc peura6e.nbr{ocrb.

Ha'xoueu, [poMe]KyroqHoe no.i lo]KeH'e 3aHHMaer aJrfo-
PI{TM Bf. Orr yAoBJIeTBo.pI{TeJIeH la flo ToI{,HocTn I,I no cBoHM
SKCnJIyaTauHoHHbr,M KaqecrBaM.

o1nacru rrp 'MeHeHr.r f l  paccMorpeHHbrx aJrropHTMoB 3a-
BHCfr or KoHKperlrbrx yc.nonuf i ,  Ho B O6UeV Cryqae ,Ha
ocHoBaHHH' r roJryqeHHbrx  conocraBHTeJrb ,Hbrx  pe3yJrbraroB
MOX(HO CAeJrarb cJreAyrouee 3aKJrroqeHHe. AnropHrrur ,II,f l  ue-
.uecoo6paSHo npHMeHffTb B TeX 3aAaqax, fAe BpeMfi  paci{e-
TOB He flBJrflercfl cyil{ecrBeHHbrM QaxropoM, B KaqecrPe 3Ta-
JIOHa, c KoTopbIM MolKHo cpaBHIIBaTb pagrHrIHbIe aJIropHT-
I\IbI u Ha craAHrLTeKyrr{efo nJraFrHpoBaHHff pex(trMoB.

Anropr'rrnr Bf niox<uo npnMer{flTb yx{e n B oileparr4BHbrx
SaAaqax, ecJrH TOJTb.KO Her ofpa,unqeunfi IIo efo Hc,rroJrb3o-
BaHHlO. flpaxruuec'KH no roqHocrr.r oH .r{e ycryrflaer aJrfopHT-
My An, a no o[eparHBHocrr.r oKa3brBaercfl npr.reMJreMbrM
Aax(e AJrfl rexHoJrornrrecKnx noAcncreM ACy fOC.

flp,nue[nMocrb HrnB onpeAeJrf ercfl rrorpeurHocrsuu
peureuufi. Bo MHonnx npaKTHrrecKHX cryrraflx norperu,Hocrtr

yl{er4 pa3rrnr{H,or,o p,oAa craHuuoHHbrx orpaHnr{eunfi.

rTAEA TPETb'

PAr.lHOt{Afl bHOE ynpABIEH}tE PEXhMAMH
THflPOATPETATOB B ACy rEC
3-1. o6ulhE y'c'n'oBhf, onE,pATHB+Ioro ynpABnEH,Hq A,npEr,ATAMh

oneparHBHoe . TexHoJrornrrecKoe y,rpaBJreHHe ocyuecrB-
JIFerCfl Ha rHAposJreKTpocraH.(H'I{ B TeMne-.npoH3BOACTBa.
I IoHqtHe reM'n'np'oug-BoAatsa osHaqaer 

"eb6*olnMocrbnpHHflTb peu'eHHe H peaJrHsoBarb efo sa-onpeAeJleHHoe Ao-
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nycrnMoe EpeMn. flpnt peryJII{poBaHl{H Qacr0fri - 5fo
ceKyHAbr, trPH pefyJILIpoBaHrH,H HaIIpqlKeHuf, - MI' lHyrbI, r IpH
yBeIHrIeHULt HIIH CHHX(eHHH MOUIHOCTI{ CTaHUfiH B HOpMaJIb-
Hbrx pelKfl  Max - MHHyrbI Lr r.  A. SxouounqecKne gar,aqn

peuarorcff ToJrb'Ko B rJopMaJIb'HbIX ycJIoBIHrx, a B anaputr-
rrbrx, npeAa,Baprauuux u rocJleaBapuizuux ci lTyal4wfl.x
peualorcr  roJIbKo 3aAar{ I {  I raAex{Hocr l l .  l lpoqecc ynpaBae-

ur.rf l  6yaer AocrarorrHo aQQeI{TltBHbtM, ecJIII  BpeMfl ynpaB-

JICHI,Ifl

ty':to* fng'/o.
'B p ennn n.oAr\oroBr{I{ np orp a M M bI yrlp aBJre uun to BKr loq aer

pacqeT orrrHMaJlbHofo pe)KlrMa H noAforoBKy cpeAcTB y'[ 'paB-
JreHHfl, HanpHMep BBOA rlpofpaMMbl B cxeMbl aBToMaTI4KH
HJrLr ro.rrroroBKy K pyr{HoMy yrpaBJIeHHIo. Bpenan peaJlusa-
qHH perxeuur /o onpe,u,eJlflercfl 6ttcrporoft orpa6orKH [po-
I 'paMMbr,  nn6pauHbIMIE cpeAcrBaMn ynpaBJIeHHfl ,  BpeMeHeM
cHHx(eHHfl LrtrrH Ha6opa Harpy3KH Ha pa6orarcIIIHX arpera-
Tax, BpeMeHeM BKJItOqeHI'tf HJlr4 orKflIoqeHl'lf oAHofo I{JII'I
rpynrrbr arperaroB H np. L.rrg ycnonzfi HopMaJIbHbIX pe)KI4-
MoB .u,o[ycrzMoe BpeMfl lo uoxer MeHflTbcfl B IxIzpoKI4x
rrpeAeJrax, B cpe4ueu or '1 Ao l '5 naun. tIeNI MeHbIrIe Ao[y-
cruMoe BpeMfl, reu 6o.nsulafl gKoH,oMHr Mo)Ker 6rtt l n'oJly-
qeHa.

Harpysxa fOC B cxeMax aBToMarllqecKoro y'npaBJleHuq
n,o6u1eu cflyr{ae onpeAeJlfleTcg 11o cJleAyIoqefi crpyrrypHoft

Qbpu'yne lJI. 231: 
'

P : Pot Po! KrrLf Z,

rAe Po-nJra'HoBaf l  Harpy3Ka; Pt-  HeIIJIaHoBan Harpj3Ka;
X'OTOP Af OTIPEACJIfl ET]Cfl HENJIAHOBbIMH I,I3MEHCHHfl.MVI HATPY3.

KH eHeprocrn,creMbl; Z -'au'cno pa6otarcIIrux arperaroB
B reHeparopHoM pexnMe; K"r . -  xoeQQI{uHeHr craru3Ma
peryJlnpo'BaHHfl. MoIIIHocTH; Af - orKJIoHeHrHe riacrorbl

or ycraBKH.
Ha cra4r4r onepaTntsHoro IIJIaHHpoBaHHfl ToJIbKo BeJIH-

rr'H'Ha Pn fl,BJrfleTcfl AocraroqHo 40cTonepuoit. ocranlHue
HMenr BepoflTHocrssrrl xaparKTep, I4 LIx rorlHoe npeAcKa3a-
r{Lle HeBo3Mo)KHo. onpe4enflIoIIII{MLI B KOJIH{eCTBeHHOM OT-
HOIXCHHH f l IBJIqTOTCf I IJ IAHOBbIC HA,I \PYSXH. PA3MEP HA|PY3OII-

Horo pesepBa craHrrnu Pt.p:,KcrLfZ saAaercfl crc, en,tot?,
npnrreM ?TH MoITIHocTH AOJIIKHbI HaXO,4HTbCff B fopflqeM
(pa6oueru) cocronHnla. nnn HarpysoK Po rr Ps.p Mox<er
6ltr l  HafiAeua o[peAeJleHHafl crparefuf l  H3MeHeHI4ff cocra-
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HbIe pacqerbl H noflyqarb_HoByIo, He cBqgaHHylo c,rIJIaHoBorl,
npofpaMyy )rnpaBJreHr'rs. B ycnonafix crai iqHH 3ro i ieocyqe-
cTBr{MO. Kax49g I4SMeHeHHe AOJrX{HO OCHOBbrBarbcs Ha

HeBo3Mo)I{H'o' TaK KaK oH onpeAeJlf leTcfl  pe)KHMaMH sceti
3He'pfocucTeMbr.

yrJera peN(HMHbrx orpaHHrreHr4r l .  I (oHxperHan o6craHosxa
xapaKTepH3yeTcf MHolKecTB'oM orpaHHIIe'HI4l i ,  o,I IpeAeJIf l  eMblx
HaAex(Hocrbro pa6orbr aFperaroB H fOC. E,cn,u cqHTarb, qro
na'paMerpaMH ynpaBJIeHHfl flBJlfltorcfl rII{cJIo, cocTaB Lr
Harpy3rKa arperaTots, T'o orpaHHqeHufl oIIpeAeJIf l IoT Aonycrl l-
Mbre o6Jracrr.r HsrMeHeHHf KaX(AOrO i lapa,MeTpa. o6nacrH Hg-
MeHeHHfl napaMerp,oB Moryr onpeAeJrf lTbrcf l  AJrf f i ro6ofo
MOMCHTA LIJI] '  NCPU,OAA BPCMEHH, H B O6UICU CflYqAC OHH
paSJIHr IHbr .

flpueeleu nprlMej o;npe,(eJrenng Aofiy,cruMoft o6nacru,HSMeH€rrHr
cocraBa arperaro_!1. tlycrr ,ua f3c HMeercfl pacnoJraraeuufi cocraB
arperarop. i:[, 2, B, 4, 5, 6 v AJrfl, ga,[arH,Hofo npaifruxa Harpy3KH
(puc. 3'l) ,B MoMe,HlBpeMeHH to 6unu BKJrKlqeHbr 

'arperarur 
jilil,e,
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Onpe.qe.num oOnacrlr rr3MenefiI 'ttt cocraBoB arperalorB. 14x 6yaer qerbl-

pe. tB rnepaoft o6.na,ctn Harpy3Ka pacrer H Morx(er npousofiru noAKnlo-
qeHne arperaroB K Tetll, Koropble yx(e lEKJIIoqe,HbI B pa6oly B rHztI?JIe

nepHoAa Af r. O6racrr .H3MeHeHHfl narpaMerpoB ,ynpa'BneHIrfl oinpeAe-
' r r f lercf l  

lc f loBnf lMu i l i r )0;  Jf t r )0;  j1: l ;2 i  f t .8,  4,  5,  6.

,[,ornycru'u, uto 6u.n IIoAKJItoe€H a'nperar Nb 3. B nepno.u, Al2 nng-
xer ,np,ozsofirn orKrlol{eHne ar\peraroB, 'Ho ,npu ycJlotsHnx N iz20;
lV i z :O ;  j z : ' | , 2 ,3 ;  i 2 :Q ,  $ ,  $ .

fl,onycrHivt, qro rHH oAI,I'H Hg ar'pefaroB He orKJIIoqHJIcfl, a H3MeHu-
Jracb ToJrbKo r{x Harpy3Ka. ,B rtepuo4 Afs Mo)Ker npoH3ofiTH flo'AKJIIO-
qe'Hr4e arperaroB f lpH tcnoBunx Nr '3)0;  Nts)0i  ie: ,1 ,  2,  9 l  is :4,  5,  6.

flpeAnoloxnM, qro BKJIIoqaJII4cb arperarbt Ns 4 u 5. Ha'xoueu, AJIfl
nepHoAa al4 AomycrHMo orKJrIOqeHHe JIIo6Oro n3 a'rperaro'B, Koropble
6r i .nn ,BKJIIoqeHbI B MoMeHT ts,  T.e.  y 'y ' l r2 j i  Nio:0;  ia: , I  ,  2,  3,  4,  5;
ia:6.

Vnpae.rreHr.re napaMerpaMH peryJlupoBaHHfl  npoHsBoAHT-
C'  I I iO  NPHHf lTOMY KPI , ITCPHTO OI ITHMAJIbHOCTH.  OTCYTCTBHE

.4OCTOBepHbrX npOfHO3OB HCKJIIOqaeT BO3l\ ' , lo)KHOCTb nOJIyqe-

HHfi  npaBHJIbHOH KOJTHqeCTBeH-

Hofi  oqeHKH o$QeKra npr4 Hs-
MeHeHHH napaMeTpoB peryJlr . r -
pOBaHHfl .  I4sMeHr{HBOCTb na.
paMerpoB pefyJn4poBaHr4fl on-
peAeJlreTcfl yToqHeHHeM nJra-
HOBbIX HJTI4 NOflBJICHHEM HC.

nJraHoBbrx Harpy3oK. TexHHKo-
sKOHOMHqeCKarr OqeHKa pelKr.r-
MoB f3C, onpeAeJrfleMbrx
r lJIaHoBbrMH Hafpy3Karvrr4,  npo-
cTa BBHAy OAHO3HaT{HOCTH nJra-
HOBbrx Harpy3or( .  Hao6opor,
BCf KOC NO'BJICHHE HCNJIAHO.
BbIX Harpy3oK orIeHHTb TOr{HO
HeJIb3fl ,  TaK KaK AJtfr STOrO
rpe6yercf l  nporHo3 HenJraHOBbrX Hafpy3oK ,q,o KoHrIa nepHo-
Aa orrTr{MH3ar\aLr. BuxoA r.r3 rroJro}KeHr.rfl HaxoAHTcfl rrp14 Hc-
noJrb3oBaHHH AHpeKTHBHbTX npaBHJr. ! ,ZpenrrEBHbre npaBHJra
BBOAfTCfl roJIr,KO AJIf l  TeX napaMeTpOB yIIpaBJIeHHfl. ,  KOTO-
pbre TaK kri lH HHar{e BJrHfroT Ha HaAe}KHOCTb pa6OTbI fHA-
posJreKTpocraHr lHH.  3To -  qHcJro H cocTaB afpefaTos.  Pac-
npeAeJreHHe HafpysrKH Ha BKr toqe 'HHbrx arpefaTax npoHS-
BOAHTCfl nO rrpHHflTOMy KpHTepr{rc OnTr,rM',HSa\nH.

Xapaxrep AHper{ r l tBHbrx r rpaBHJr  pasf iHqeH.  Hanp,nMep,
CCJIH TIOflBJICHI4C HCIJIAHOBbIX [I{A|PY3OK TPC6YET H3MCHCHH'I
l(rhci la pa6orarorr lHx afpefaToB, To BBoAHTcfl npoBepKa npo-
AoJrxHreJrbHocrH HenJraHoBbrx HafpysoK uI. 40]. Ans r3C,
pa6orarculnx B rruKe rrpaQnKa Harpysor cncreMbr H, oco6eH-
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Pnc.  3-1.  Pas6nesne rpa$uxa
Harpy3KU Ha xapaKrepHbre 3oHbl
no cocraBy anperaToB.



Ho' peryJrrHpyFoulHx qacrory, Saqacrylo HenJIa'Hotsble Harpys-
KLI 6slnarcr 6sr,crponpoxoAflIr{HMn H HMeHHo nogToMy He
MO|YT OKA3ATb CYIqCCTIBCHHO|O BJIHf lHHf l ,  HA 9KOHOMHIIHOCTb
y[paBJreHr.rq. Buecre c arHM r(,parKoBpeMeHHbre nycK'H ar-
peraroB yxyArrrarcT H2[€]KHOCrb. .{UpexrUBHbre npaBr{Jra
ltoryr orpax{arb creleHb H3,MoHrrHBocru HarpysoK fOC.
H a n p r'rrr,r ep, ecJrrH He[Jr aT{o Bbre H a f pyS KH cocrasfi ff ror se6o"nt-
ulyto AoJIIo OT nJIaH'oBbIX' To SanpeEaeTCfl MeHfiTb cOcTaB
afpefaroB.

Taxn'u odpas'ou, rler B e p T o e yc JI o B r.I e gaKJrr,oqaercrl
B roM, qro rtpn orcyrcrBr{H AocroBepHort raHQopMaunr.r no
p€)KI{rMzu fOC nporpaMMa y,npa,BJreHHfi AoJr)KHa O6ecnequrs
AoJrlK(Hbrft ypo,ueHt HaAexHocrH, qro Aocrr{r,aercfl BBeAeI{u-
eM AMpeKTH,BHbTX npa,EHJr.

3aAa'rH ynpaBJreHnff pelKr.rMoM H cocraBoM arperaroB
flBJlffrorcff Mnor.orKpuTepuaJrbHbnvru. B coorBercrBllu. c ilpa-
BHJIAMH T€XHIiTI€rCXOfi  ET.CNJIYATAUHH PC}KHMbI SHCP|OCIICTC.
Mbr H crauqufi AoJrlKHbr y.u,oBJrerBopsrb rpe6onaHrznu gKo-
HoMHrrHocrLI, HaAex{HoclH, 6ecnepe6ofi 'nocrn z craHAaprHoro
KaqecrBa sHeprr.rH UI. 35]. Ouu AoJrx(Hbr yqnrbrBarbcfl
B npuHflroM KpHrepHH onrHMH3auHH pexuuon. l lpu peue-
HHH MHOf,OKpMTepHaJrbHbrx SaAarr BcTpeqaroTcfl npl4Htlrll-
nHaJrbHbre rpyAHocrH npH QHsnue'cxofi HecoBMecruMocrn
KpHrepHeB, o qeM yxe 6uno cKa3a'Ho B S 1- l . , f lpeoaoJreHlre
srnx rpyAuocrefi o,cyulecTBJrfiercs ABoffKHM nyreM. Bo-
nepBbrx, Bce Qaxro'pu HaAe)KHocrH, KoTo'pbre Mofyr npr{-
Becrr{  K nepepbrBaM B gJreKTpocsa6xeH;uu B TeqeHae pac-
cMarpiuBaeMoro nepuoAa, 3aAaroTcfl B BHAe 6eeyc"nonHux
orpaHuqenuf i .  Bo-nroptrx,  Bce,4pyr i le rexHrzrrecxne Qaxropu
yqHTbrBaroTcfl Sraxrun,Holt ne.nHqusofi B KpHTepHr.I onrzMnsa-
ttHH UI. 301. nnn ororo onpeAeJrflercrr Bec KaxAoro Qax-
ropa H Qopnnu,pyer,cn cynruapunfi Kpr{Tepufi ynpawreur{rr.
BecosHe noKa3areflu qaqe Bcero r.rMeror xapaKTep xoeSQu-
uHeHToB npHBeAeHHfl K xan'oft 'nn6o Snsuue,crofi BeJrHqHHe.
Cne.u ,oeareJrbHo,  nsroe  ycJ IoBLIe  gaKJ l roqaercr  B  ToM,
rITo xpurepnri onruMH3aur.rr.r AoJrxeH onpeAeJrflTbcfl c yr{e-
ToM Bcex rpe6onanuf i  K eJreKTpocsa6xeHurc.

Kporr,te [epequcfieHHbrx o6ul' lrx Monyr 6nrr AonoJrHHTeJrb-
HbIe npaBHJra, orpaxarcilrr4e ycJroBr.rfl KoHKperHrrx fOC. Bce
oHH AoJrx{rrbr yqr.rrbrBarr ,cf l  npu paspa6orne crpyxrypnof i
cxeMbr onepaTHBHofo yrrpaBJreHHs pelKHMaMH afpefaToB.

BosMoxHH HecK,oJrbKo ruolra0nx auuit crpyKTypHbrx
cxeM yrrpaBJreHHfl, onpeAeJrfleMbrx MeToAaMLI orrrHMHsatryrl1..
Ann orrr.rMuo a\HH pelKI4Ma H cocraBa arperaroB npe4Jlexg-
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Ho MHolKecrBo MeroAoB. Anrop He craBnr csoeft ueJIbIo
AaTb no4po6rHufi aHaJIH3 II,pLIMeHHMSSTH KalKAOr\O H3 HI4X.
OnpauuuuM,cr rpeMfl MeT;oAaMH: ArraMlrluecKoro IlporpaM-
Mnpro62t"", Bereefi H rpaHHII 14 Ha[IpaBJIeHHoro lrol4cKa.
crpyxrypTafl, cxeMa yinparBJleHHf MOlKer HMerb pasnuuHufi
xapaKTep B BaBuctlMocrta or K,oHKpe'THbIx y,cno'nlrf i 3K'onJIya-
TAI\UU.

3.2. CTPyKTYPHHE CXEMbI YNPA.B'IEHHS ATPETAT AMU
nP'H HCnOnb3 OBAhNI'I,H BHEI]i'HOIEKH XAPAKTEP'HCTHK CTAH4Hh

Pacculorpl , tM oAI4,H H3 san6o,nee o6uux BapHaHroB 3aAa'
'{H onrnM:asa.u.ku pe>xr.rnaob f3C.

IlocraHosxa ga1,a'ur - onpeAeJII{Tb cxeMbl noryqeHun
ocHosHof i  H AorroJIHHTeJIbHof i  nporpaMM npn yr lere orpaHHqe-
unft  no qf icJry H cocraBy arperaro,B H I Io MHHHMyMy nepe-
KrrorreHHft ua CTaHIIHLI . D,ns pelxeHHfl erofi 3aAaq[4 seo6xo-
AHMa crreAyrouas HcxoAHaf l  zn$opnaaql{ f l :  npaSux I IJIaHo-
Bbrx Harpy3oK r I , IApoaJIeKTpocraHqH'H Pn: P"( t ) ;  pe3epB
MOTTIHOCTH Ha CTaHUI4H epr 3aAaHrHHfi S flpOIIeHTaX OT nJIa-
HOBbTX Harpy3oK; IIpeAeJIbHble 3HarIeHHfl Hel[JIaHOtsbIX Harpy-
3OK !u B TIpOUEHTaX OT IIJIaHOBbIX; sK,CnJlyaraII|HOHHbIe pac-
xoAHbIe xapaKrep'vcraKt4 arperaro'B Qt:Q;( l / r ,  Ho),  a B He--
KOTOpbIX CryI{aflX vl XapaKTetpI{CrI,I'KI{ orHocI4TeJIbHbIX
npHpocr 'oB Qi:  Qt(N i ,  H o);  cocraB pacr loJlaraeMblx arpera-
TOB; OI.paHnrreHLIfl no r{H,cJIy I{ oocraBy afpefaToB, IIocTofiH-
firre A"[q Bcero HJrH rracrll nepnoAa'onrI4MH3a\r4\4; orpaHH-
rreHHrr no MHHHMyMy nepeKJrloueunfi, Koropble BbIpa)Kalorcq,
Harrpr{Mep, rpe6oBaHueM noAKrroqenl l f i  arperaroB K pa6o-
TaIoilILrM r.r orKJrror{eHurr r{3 cocrana pa6orarcIrlax; xapaKTe-
pHcrHKH BepxHero kr HHX(Hero 6lefton, Heo6xoAI'IIvIbIe Lrfl
onpeAeJreHrufl Harropa. Cocras ucxoAHbrx. /taHHbIx 6yner 3Ha-
r{HTeJIbHo Ixupe, ecJII4 BKJTIoqHTb Bce neo6xoAnMbIe AaH-
HbIe no pacqery xapaKrepr{crr . rK afperaroB H ApyfHe ofpa-
HHI{CI {Hf  .

Jfto6as cxeMa ynpaBJIeHHq BKJrroqaer sran noAroroBKn
HCXOAHbTX .[aHHbIX, IIpHqe'M STOT STan MOX{eT HfpaTb Cylqe-
crBeHHylo po;rb B aJrropnTMe ynpaBJreH?rfl. OH sxrroqaer rpu
ca MocTofl TeJIbHbIe 3 aE aqv:

a) nsr6op cnoco6a npeAcraBJreHr.r f l  s  SIIBM aneprernqe-
cKHX xapaKTep HcrHK arperaroB. Xaparreprcrkrtt l Moryr
6rtrr npeAcraBJleHbr ra6.nnuHo, [IoJIt4'HoM aMH, pa3rHr{HbIMH
anrrpoKcHMHpyrorr luMH Syuxqunn,t ,u.  BosMoxrrocrr{  ynpaB-
.rrsrculert MatrrHHbI Ll rpe6onaune K Torrgocrlr san\a*wfl,
7*106 97



xapaKrepHCTHK OnpeAeJrrrror cnooo6 Hx .3aAaHHfi (60neen,oAp'o6uo gTlor Bonp,oc pa,c,ciM,olperH B g +_b1.
6) pacrrer xapaKTeprzc'nx a.perarb,n.  6 o6qeM cryqae3a cqer crapeHHfl arpefaroB' HgMeHrr'Bocr[ pe]KHMo,B

l3c H arperaroB xapar{rep'cr'KH MeHfi,oTcfl (ueroropue
BONPOCbI H3MCHII 'UBOCTI4 XAPAKTCPIHCTHK OCBCII IAFOTCfln  $  4 - ,1  ,4 - ,7 \ .

n) pacrrer HanopoB foc, coorBercrByrorrl'x nJraHoBbrM
H HerrJraHoBbrM Harpy3KaM. Hanoprr onpeaenfrorcfi HSrMeH_qaBocrblo BepxHefo H HHXHero 6r-eson la norepflMu Harropa

ILrfl.X.
HVHBOCTLI BepXHer,O H HLrlKHef,O
IA  H  OCBCI I IEHAB J I I 4TCPATVDE
ora B AaHHor l  pa6ore ue pu. -
fiyrrule Bcefo Hx pe[IaTb nDI,I_

MCHHTCJIbHO I( KOHXPETHbIM Y,CJIOBHfiM. HA bA""X rbC
ypoBeHb BepxHero 6resa 3a cyTKH MOX{HO CqHrarb HeH3MeH_

:: l* '  
nu Apyfr{x ypoBHH HHx{Hefo 6re$a Mox{Ho crrr4rarb

oeg yqera HeycraHoBHBIIIeFocfl  pe>K'InNra, Ha rperbl{x He-
ycraHoBHnuruficq pex{H][ M,O)KHO CqHTarb no npu6i"*a,""r,
saBHcHMocrf lM Lr r.  n,.  B 4a.ntuefirueu rtpH onr{ caHnkr cxeMbr
YNPABJICHI,If l  BCC CTA,\HIH PACqCTOB NO NOANOTOBKC I,ICXOAHbIX
AaHHbrx of lycKaIoTCfl.

B ocnony cocra,BfieHIIf l  I IporpaMMbr I]oJro)KeH MeroA
AHHaMHqecKoro npofpaMMrrpotsaHHs,  xoropuf t  noSBoJrHeT
notyqHTb sKBHBaJreHrHbre eneprernqecKne xapaKTepacr t rKH
crauqzft' coAeplKarrl'e scrc Heo6xoA,,Myro 

""$oprui"o 

-nb

NAPAMCTPAM PC|YJIHPOBAHHfi .  ANTOPHTM YNPABJICHI4' I  B sTOM
cJryr{ae 6yaer ocHoBaH Ha HCnOJrbs0 BaHH.rr 6a6nuorexz
xapar(TepvcrkrK.

oc'HosHarr f lporpaMMa ynpa]BJreurax sopM,Hpyercs Ha 6ase
xapaIffepHcrHK' coorBeTcrByloulHX TIJIaHoBbIM Har,py3KaM

il{ryr*:trp_ocraHuHH. flone BoSMo}KHbrx peirennfi

!p::. 
t_-!) orpalKaer H3MeHqr.rBocrb HarropoB 14 Hafpy3or{.

| \)w nocrpoeHHH raKHx xapaKrep vcr:aK MO)r{HO yuecro
o6qsarenrHur? cocra,B arpefaroB Lr orpaH,I,Iqe,H,Hfl l lo r{Hcfly
arpefaToB.

nns Bcex arperaroB, r{oropbre o6ssarenrHo AoJr>KHbr
HaxoAr ' r r5cn n pa60Te, ?rcKyccrBeHHO HCnpaBrqrorcf l  (ynaeHr-
TUANTCT)  PACXOAbI ,  COOTBETCTBYIOI {HC HX MHHHMAJINHOf i
Sarpy3l{e' [osToMy B npo[ecce onTvMLIsatfHoHrIbIx pacr{eToB
TAKHC AfPCTATbI BcerAa oKaSbIBaIoTc'I 3K,o:HoMHIIHbIMH H
nonaAaror B orrrHuanrunfi nJrar{ w. 291. orpaHnqeHr4fi norIHCry arpefarots yrrurbrBaroTcfl np,H o6parugln xoAe. Anq
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i v reHee AByX a1peI 'aTOB,  rO O6paru l t f i  XOA HaqI IHaeTCg cO

nropof t  (Z :2)  aKBHBaJIeHT-  L  o ;  ,  lnnropof i  (Z:2) SKBHBaJIeHT- r  o;
uofu xap aKrepl{cr krKtr. [lpo-
ue,u,ypa SoPunPoBaHlIfl or-
THMaJlbHoro perrreHus o6H'I-

Haf l ,  T .  e .  cHaqaJIa I IO 3KBH-

B aJIeHTHoii xa P aKTeP 14crPIKe

BTOpOro .uala HaxqAflTcfl
HOMep H Hafpy3Ka Broporo

afperara, a I Io 3KBHBaJIeHT-

uof t  xapaKrepHcruKe nep-

BO|O II Iara - gOtrleP V Ha-

fpy3Ka r lepBofo a fpef  ara.

B oKBHBaJIeHTHbIX xa-

paKrepHcrI, IKax HeAonycrl4-

MOCTb KparKoBpeMeHHbIX
nycKoB 14 OCTaHOBOB afpe-

faroB MON{HO yr{ecrh , ecilH

B HeKoropol i  soHe no Mour-

Hx+l

Z=J

7 - 2
L - O

tu!

Ha TpH afpefaTa [pI ' I  HaI IO- HHqeHrr ' {  MoIqHocrH arperara '
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ba'neHrHuru xaparr.phcrnxaM onpetrenrrmrcfl napaMerpbtynpaBJreHHfl AJr'- nJraHorBoro rpu$"*u 
-f2,1prysrcu, 

a 3areM
rbrBarorcq  orpaHnqeuus. .  Ha_
renr{aroro rpaQruKa c Harpy3-
Meror paBHyro [poAoJrx(arb,rrn_
rbI ynpaBJIeHUfi, npil,rrBeAeHHbre

r  T a 6 n u \ a  3 - l
Ilptrvrep pacqera trapauerpoB ytrpaB Jrelnfl

Hanpysxa
c Tal (uHE tluc.rro arperarcB Cocras arperaroB Harpyera arperaroB

N, , ,
N , , ,

N, , ,
N z,a

N b 4 N  r , n

N b l
N b 2A / r

N b 2
N e 3

N2

/Vg

rHeo6x,oA'|HMo HariTH rrocrofl HHyro oqepeAHocrb arperaroB.Tax KaK Hpr 'AHH Lrs arperaroB He BKJrroqeH flocroflHHoB TerIeHHe B,C€|,O nepHOAa OnTHMHS aIIHyr, TO HyxHo nepe-6parr 'H Hafrr' nyururari Hs Bcex HJrrH HeK_o-Topbrx Bapr.raHT'BorrepeAHocr', Harrp,r{,Mep r{s Bapr, aHTon:. Nb [,-'t ', {ti,";:\,4; 2, 3, 4; l, B, 4.- Ecr^ecr"a""o, rrro groT nyrb 11pHB9AHTK CHHX{eHuro eQQexra oi[Tfl,MLt3 arluH.
HosHIi Heo'trr,Manluufi cocTaB arperaTo,B r,Jrfl, xaxAor.rHarpy3KH 6y4er onpeAeJrflrr

. r ranpHMep, npH OqepeAHOCrl
AeJreHHe HafpysKr4 MexiAy ar
gnn N 1, gnn N2 6y4er cotran
HOBOfo cocTaBa arpefaTorB Tl
pacnpeAeJreHue narpyexn. i
Harpysl{a Mo)Kel 

_6:]to 
pacrpeAerreHa paBHoMepHo. O4Haxoqe'necoo6pasHo aJrfopHrM nocrpoarb raKHM O6f asonr; ;;;a;,MOIKHO 6srno [oryq,Tb HaHeHno4uefiuee pao,,peAeJreH,r{e

Hafpy3KH.
Bu6nn,orexa xapaKTepH,crHK Mo)Ker 6url ,,ocrpoeHac yqeroM HentaHoBblx Harpy3'K, ecJr' H3,BeCTHbI Hx npe-AeJrbHbre 3HarreH'q. nnn sffro rpe6yercr noarpoeH,He AO-rI oJI/HII TeJrbHbrx x a p a KTe p HC|HK AJIfl H a n op oB, yr{14 TbIts a rcrrlHxHerulaHoBbre Harpysr(r4, H pacrrrH.peHHe 3oHbr Tro MorqHocTHoT MaKc'Manluofi n.na'osofi N'io AO Mar{cHManlnofi cynr-

1 0 0

MapHofi N", : N"o*'Nilt, i 'ae i/ '1" -' Maxciiua;touari netl.rld.

HoBaf l  MouIHocTb.  l lo  6u6luOrexe xapaKTepHcTI ' lK  c  no-

MOUIbTO HTep1OJIf l I IHII Mo)KeT 6url of lepaTH'BHo HaftAeua

AOn OJI HI{TeJIb H a fl IIp of p a M'M a ynp a B JIe'H I4fl

E.nox-cxeua aJrfopHTMa yIIpaBJreHHfl rrpHEeAeHa Ha

pnc. 3-8. B 6noxax 1, 2 onpeAeJrrrercf l  o6.nactt pelK'HMoB

Jqem ,
oeFaHu.leHuu

Onpedeneuue
Hx, Hnaxc,

Hnuu

Heaneryc.a
o n {

0npedenenue
NEno*"0

NEnun

At(Ptt) > lzz

Pac. 3-3.  Eror<-cxeua ynpaBJreHHa cocraBaMu arpefaroB npl{  HcnoJlb3o'
BaHUH 6w6nvorexu xa par(TepncrHK.

l 0 l



+.ri /*f3C n'o Hal iopaM pr MouHocrqr4.  k l t  pacqeta n"r iaHonoro
rpa0HKa Harpy3nu c yrreroM Bo3MolKHbrx HerrJraHoBbrx ero
H3MeHeHurl onpeAeJrflrorcg MaKc(HManluue v MHH?rMaJrbHbIe
Hanopbr.  Pac.rerHbre gHarreHlr f l  Harrop,oB nlr6upaiorcr c He-
KOTOpbITM IIIaTOM K,BaHTOtsa sus L^H n:

Hn: H*^r*thL,Hn. (3-3)
i r{uc.rro xapaKTepH'crHK c oKpyrJreHHeM Ao 6nuxaftmero
6oauruero ueJloro gH'cJI8

n -
H*^*"  -  H*rnt + l, (3-4)

A H n

[Ae ft - Houep pacqerHofi xapaKrepHcrHKtr.

i  A"ns nu6paHHbrx sHaqeHuft  ins 3aAaHHoro rpaSHKa f f ra-
HOBbIx HarpygoK r4 i lpeAeJrbHbrx 3HarreHurl  HenJIaHoBbrx
$arpy3oK onpeAeJrqFoTcfl napaMeTpbr cTaHrIr4H no MorrIHocTH.

fpea,e.trrHbre sHarieHr4fl Harpy3oK f3c ffrru*. u ffr*r* npri

4ocroff.HHoM Ha'[ope saAarorcff B BHAe orpaHur{eHuft no Morq-
HOCTH CTaHTIHH B- aJrrcpnTMe AHHaM'r,rqecKono npofpaMMHpo-
BAHI, I f i .

,  B 6"n,oxax I ,  2 onpe4ef i f l r .orcq napaMerpbr no HanopaM
q Mo[{HocrqM, a B 6.noxe 3 no aJrropurMy AtrHaMuqecKoro
nporpa,MM.HpoBaHr.rfl rrpoH3BoAHTCfl pacqeT xapa'KTepkrcTnK
craHIII{ 'u AJrf MrorqHocrer? Ni u Halopo'B Hn. Ou'u o6pasyror
6u6,rruoreKy xapaKTepucrr4K, H'c,[oJrb3yeMyro B AaJrbrHefirueu
AJIf f  paspa6orxu orrrnMaJrtHor l  nporpaMMbr ynpaBJreHHfl

Oup,e4e.nflrcrcfl napaMerpbr ynpaBJreHHfl. f lpe4napnrensuofi
TaKaf l  npofpaMMa Ha3,BaHa [oToMy, qTo B Hef i  He yqTeHbr
orpaHuqeHr.rq [o qzcJry nycKoB arperaros.  Moxer oKa3arb-
cfl, "I{To s 6'w6nuoTeKe Her Hy}KHbrx xapaKTepucrnx. Ecnn
Hanopbl AJrfl paccMaTpHBaeMbrx r4'HTepBaJrorB BpeMeHH He
coo'r' iBeTcTByroT pacrreTHbrtrl H t, ro rpe6yeTcfl HHTepnoJrfluHfl
ho HanopaM (6nor< 5).  Anan,orurrH,o,  ecJrn Morr{Hocrn fOC
Nt He COOTBeTCTByIOT paCrIeTHbIM TOr{'KaM xapaKTepI4,CTI'IK
[raHquIr N j, ro rpe6yercn HHTeplrorrrUHq no MorrlHocrH
(6"rrox 7).

I,{:areprnoJrflrrl{g o'cyuecrBflfler'cfl no KoMrrpoMrr.IccHoIl
MeroAr{Ke. Han6onee npHeMJreMbr ABa ciloco6a r{HreproJrfl-
UHLI.  B nepnoM coxpaHflercf l  Tor cocraB arperaroB, roloput?
coorBercrByer 6"nnxafiureMy pacqerHoMy pelKLrMy craHuHH.
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Hanpnuep, 4eitrcrB'?ITeJlbHuft Hanop H1:' '18,4 tt '1, 3' B Kapro'

TeKeHMeloTcf lXapaKTepvIcTL|K|4,cooTBeTcTByIou'H9'"un'T'y
1,8 u 19 vr. E.n,uxafiuleft 6yAer XapaKrepHcrHKa f/4:'[6 tt l '

oHa H 6yRer r{cnoJrb3oBaHa AJI1 pacqeToB. ;\s2;OrfHtIT{Ofi

Mo)KeT 6ltrn cxeMa HHTeploJIflqHH no MoIqHocTIa' BtopOff

CnOCo6 3aKJIIoqaeTCfl  B OIIeHKe 3KOHOMHI{HOSTH I4CIIO' I Ib3OBai

HHfl. KOHKypeHrHbrx BapuaHToB. B roM >Ke npurrlepe 4.n4

pacqeToB coxpa,HsroTrcfl- o6e xapaKTep]l1lcTLlKH, nO KOTOpbIM

H a X o A f l r ' c f l . A B a B a p l 4 a H T a c o c r a B a a r p e r r a T o ' B ' A B r l p o r q l M r
My yrrparBJreHr.rf BKJrroqaeTcfl narl6onee sKOHOMI'IU4ltft

C O C T A B .

B 6noxe 8 nponsnoAnrcf l  QOpnrnpoBaHne npeABapHreJlb-

soft npofparMMbr yIIpaBJreHr.lfl [lII npu ycJIorBI4II paBeHcTBa

HyJIIO HeTIJI aHoBbIX Hafpy3'oK.
" ,B 6.no,xe g npousnoAgTcq yqeT ofpaHHrIeHHIi no qHcJIy

lycKoB Ha ocHoBe rex peKoMeHAaIIHft nO COcTaBy arpera-

T o B ' K o T o p b l e o f l p e A e J I f l I o T c f l l g e 4 q a p H T e J ] b H 0 f t n p o r p a u .
rtt i. B ocno;e,Hor?'nporpanrnre OI1 (6"rrox I0) yxasblBalorcfl

I IapaMerpbl  ynpa'nneHun p'e]KHMaMH arperaToB' KOTOpble

rrafiAe"d c yqeToM B'ceX orpaH,I4qeyyt , L, cOoTBeTcTByIOuIHe

nJraHorBoMy rpaQrar<y Hafpy3Krr Hir 3TOM 3aKaHqHrBaercfl

OTaII OTIepaTHIBHOpO nJIaHI4pOBaHl4fl. Bce OCraJIbHbIe paCrIeTbI

BeAyrcfl AJIfl oflpeAeJlelHl',Ifl TeKyIIIrx [apaMeTpoB ynpaBJle-

H'Vrfl, BXOAflIII4X B AOnoJIHfiTeJIbHyIo [porpaMMy'

flo"tnenge HeIIJIaHoBbIx Harpy3OK eIIIe He flBJIgeTcq Ao-

cTaTor{HbrM ocHoBaHI4eM AJIf pacqeTa AOnOJIHIITeJIbHOf,i
, ; i ,;;pu**r KoppeKrT4p,oB'K'H cocraBa arperaros. Heo6xoA,r-

MO BbrnoJrHeHr.re AlrpeK.rlnBHbrx npan'H.tl. B 6nore 1I s r<a-

I ICCTBC AHPCKTHIBHOTO f lPAF.LTNA 3AAAHA BCJI 'HqI4HA HCNJIAHO'

eoft Harpy3KI4, a B 6.noxe 12 - ee npoAoJIxHTeJIbHocrq'

Ec.ult  HenJIaHoBafl Harpy'3Ka no BeJIHqHHe MeHbIUe !r I{JIIa

Iro IIproAoJI)KI'IreJIbHocrI{ MeHbIIIe \2' cocraB 
1ry-tl]-T:u ru9

MeHflercf vr AonoJrHr4reJrbHafl rrpofpaMMa y' i lpaBJIeH:/. fr ,  I ' t l

i6;;^ IS\ BKJrroqaer roJrbKo HoBbIe MoI{Ho'crI{ arperaroq'

nafiAerlnbre npH }rar.rBbrfoAHellueM paci lpeAeJleHHH CyrMMapr:

uofi  Harpyst ni (6"rrox l4). Paci lpeAeJIeH14e HaIpy3KI{ M.}KHO

noJryqHrb no aJI fOpHTMy AI4HaMi IqecKono i lporpaMMHpOBa-

HHfl.  r .uu 6onee npocTbrM cloco6oM, I4CIIOJIb3yfi  MeTOA OTHO;

cHTeJIbHbIX npupocron. Ec,ul l  1pOASJIIKI ' ITeJIbHOCTb 14 BSJIHT-

r {HHa HenJraHoBbIx  Harpy3oK 6o.n lure HopMbI '  To Tpe6yeTC4

onTHMrl4SI{pOBaTb cocTaB afpefaToB H pacnpeAeJIeHI4e Harpy3i

Klr MeiKAy HvrMLr, r{To- ocyuecrBJlfleTig B 6.noraX 4-8 np.4

HoBbIx  *ouf to . t t  * "N ' r - l l 'Hanop aX Ht  i  CTaHUI4I {  (6 ' r rOX /3)  '

i lpou.aypa onpeAe/IeHl4n art4x rlapaMerpoB norlHgcTblQ coBl

l0$'
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NAAACT C TOII ,  I (OTOPAfl  6WNU NP,HHflTA NPH COCTABJICHHHocHoeuor?  nporpaMMbr .
/UIf l  NAPAMCTPOB CTAHIIHH, HAI1ACHHbIX C YqETOM HCNJIA-HOBbrx Hafpy3.x, n 6u6JrHOTeKe HaxoAHTCfl Hyx{Hafl  xapaK_T€pTHCTHK?, H 

_ 
no Heti  o[peAeJrf lrorcf l  cocrarB Lr HarpysKHarperaroB,  Koropbre narc i  -np.eABapHreJrbHyro nporpaM_My yrpaB/reHHfl (6.rror B, Hei) npit yu.t. Herrrrar{oBbrxHarpy3oK.

Ecnu uartAeuHuli cocran corJracyeTcfl c roft crparerHer?ynpaBJretH'Hfl , KOrOpafl orrpeAeJrfeTcff ocHosHor? 
"p";p;;;;;(6"uox I6), ro Qopnaupyefl oonorrHnrerrbHafl npo.prr,rlyflpaBJIeHHfl cocraBaMru n,lf 

" $no,x lT) H MorrlHocrflM'(6.rrol< 14) 
Tl..^11Ti Id, x{e HB cpaBHeHr{n npeAB apl._

aMM CJreAyeT, qTo [,oIyrreHa
lTefHfl  ynpaBJreHr{f l  cocTaE.aMLl
lacqeTbl no yT0'TIHeHHIO OCHOB-
) .
'HKa I IoJryqeHHfl  AOIOJTHHTeJTb-
loJIbHo c.uoxuofi, uo o6.naAaernpHeMJre,uoir creneHblo K,oMTTpoMHCCHOCTH. Hara60naa np?aro

AonoJrHrrreJrbHafl nporpanaua M,ox{er 6nrr uafiAeHa nb no-
...i?.'" il g1_o_] p eaHo.r' a Fp e na ro B, co,orB ercrByroul ere oc H oB _HoH nporpaMMe' Ho ST.T nyrb flBJlsercfl qacrHbrM H rrp,Me-HHM' BHAHMO, ToJIbKo r'ofAa, KorAa 3aBeAoMo r.r3BecrHo, rIT,o
HenJraHo'Bbre HafpysKH He MOryr oKa3arb cyrqecrBeHHoro
BTIWflHHN HA SKOHOM,HI{rHOCTb.

Hs paccMorpeu,HR 6"nox-cxeMbr $opuupo BaHHfl ,  npo.pur_
yt t  ynpaBIeHHq afp_efaraMH BHAHO, rrTo oHa HMeeT ABecrpyKrypHbre r{acrH. B 6noxax- I-3 ocyqecrBJrf rorcfl noA-noroB'HTeJrbHbre pacqeTbr, a e 6nox ax 4--g s o6qeM .nyuu-apacrrerbr BeAyrcfl B TeMrre npou3BoAcrBa. Hau6o,rree rpyas_
CMKHC H CYI] ICCTBCHHbIC I IO BPCMCHH PACqCTbI BbINOJIHf l IOTC,I
npH r locrp'oeHHH KaploreK'  xapaKrepr.rcrr4K (6nox s),  nolsTOMy ru6x'ocTb aJrfopHTMa B 3HaqurennHofi Mepe noBbrc,HT_
9:'^_.^:{1 _yJryqur{rb BbrrrucJrHrerrbHbre napauerpu 6noxa 3.
A sTOMY HMCIOTCR PCAJIbHbIE BO3MOXHOCiIT,  TAK KAK B NPO-
uecce eKcnJryarauHrr craHrrHH ne rpe6yercfl noJrHofo o6Hbe-
J ICHHf l  KAPTOTCI {H  XAPAKTCPHCTHK I IPH OI ICPATHBHOM NJ IAHH-
poBaHrHH pe)KHMOB. Hanopur f3c ueHsrorcfl nocrerreHHo,
NOsTOMY TPC6YCTCq JIHTI Ib  AONOJIHCHHC KAPTOTCKH XAPAKTC-
pHcrHK B ToM cryqae '  ecJIH AHana3oH HanopoB pacrxHp HJrc f l . .
.r lerxo Aocrporrb xapaKTep H'THKH craHrIHH, ecJr, yBeJrH-III , IJIHCb MAKCHMAJIbHbIC MOIIIHOCTI4. IAXC HSMCHCHHf
B pacnoJrafaeMoM cocraBe afpefaron norpe6yror  nepecrrera
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ltapakfephciilr ro;llxo B roM c.fiyuad, €c"riri oHi.t skai0qaftst
afpefaTbr,  BbrBro4HMbre B peMoHT. AHa.[Hg MaTepI4aJIoB 3KC='
nJIyaTaIII4H IIOKagbI,B&€Tr I{TO CMeHa paCIIOJIaraeMOfO COCTa!
B? IpOHTCXOAHT C ilOpI{OALII{HOCTbIO OT HeCKO/IbKHX CyTOK AO
HecKoJrbKr,rx MecflueB, rlosroMy o6HoeileI-Iae KapToreKI' l
xapaxrepucrl{K rI IIo erol? npv qHHe rle Mox(er 6ltru cJIHIxKoM
rIacTbIM. Harxoueu, He HcKrioqaeTcfl cTaTI'IcTLlqecKoe HaKon-
JreHHe B nocroqHHltr i  Qoua rex xapaKTepHcrHK, 'Koropble
BcTpeqarcTcfl r{ax{e Bcef,o.

rHan6o.nee cyqecrBeHHbrM HeAocrarKoM AaHHoro aJlro-
praTMa r,BJrfleTcfl 6o"ltrruaq crelleHb KoMIIpoMHccHocrH npn
yqere orpaHr.rqeuufi no r{Hcry nycKoB. B orAenbHblx cJlyqa-
f lx oHa Mox(er 6l t ru croJrb 3HarILITeJIbHa, qro i lpHMeHeHHe
AaHHoro aJIro'pI4TMa oKa)Kercfl HeIreJIecoo'6paeHlttrl.

3-3. CXEMA AnfOPhT,MA YttlPA'BnEH'HA PEIHhMAMTh
AFPETATOB C hCnOIb3OBAHHEM METO'flA BETBEr .n rPAHI'Iu.

Bpeun cqera u o6teiu r laMflrH 3I IBM, Koropblerpe6ylor-
cf l  I rp i rz onrHMH3ar{vu pe}KHMa H cocraBa afpofaroB no Me-
roAy nerser l  n rpaHHIr,  MeHb[Ie [o BernrIHHe, qeM BpeMfl  H
o6tevl, rp,e6yeuue no Mero4y ALrHaMwtecKoro nporpaM-
MHpoBaHr4fl, .uro Lr s,Bnrfl.er'cfl. ocHoBarHLIeM AJIfl o6cyx4ennx
srorl cxeMbI. f lpru ucno/Ib3oBaHuLr MeroAa sereeft H rpaHI'Irl
rrpor'paMMa ynpaBJIeHkrn Ails. saAaHHoro rp a|nxa nJIaHoBbIx

lHarp!3oK [oflyl{aeTcf cpa3y 6eg noAroTOrB,HTeflbHbIX pacqe'
ros. Vl,regb[raercfl crerreHb KoMrIpoMlIccHocrI,I npn AoonrLI-
MH3aunr{ rrpeABapnre"ur'Hoft nporpaMMbI, no.uyueHuofi 6es
yr{era orpaHnl{euuft  no q[cry rycKoB, TaK KaK HMeercf  Mar-
puua paBHogHaqHbIX peueHuf i .  EonuuuM AocroI{HcrBoM f lB-
JrfleTctr To, qT,o Mox{Ho [peAJIo)KHTb HeCKOJIbKO Ctparcruft
yrrpaBJresan. OAsaKo l4Meercfl 14 cyuecrBeuHttft HeAocraroK
arofo aJIropI4TMa, Koropstft saxnrcqaeTcr B ToM, rITo Herb3fl
yrrecrb ofpaHr.rqeHHfl  I Io qucf iy H cocraBy arpefaroB B npo:
qecce onrLIMH3 at\r4r4, 6es 3HaqHTeJIbHoro ocJIox(HeHHfl Q[TH-
MH3aUr.rOHHO|O aJrfopHTMa.

OrpanuueHur no cocraBy yr lurblBalorcf l  npIE QopMI{poBa:
Ht4kr crparerur? ynpaBJIeHHr Hg MarpHIrbI  paBHoSHaqHbIx
perueHuf i .  OrpauHr{eHLIf l  I Io o6qsarenlHoft  pa6ore KaKHX:
nn6o arperaroB ytlnTblBalorcfl B npoqecce nqJIyqeHI'If l no'
crossHori nocJIeAoBareJlbHocrn arperaroB. Ann sTofo l lg
BO3MOIKHbIX BapHaHTOB COCTaBOB KalK,U,OfO pactlerHoro HH-
TepBaJra BpeMeH,I4 nu6upalorcfl D1rfr arailuSa roJIbKo r0,
B Koropble BxoAflr o6ssarerbHble arperarbl. Moxer oKa'
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Sdftcii, tno tAKllk napilaHros uer, ror,(a crpaierfin y'ilpaH-
JIeHHfl r.rcnpaBJrflercfl npuHyAHTeJrbHo BBeAeHHeM o6ssarerl-
HbIx afperaroB Ha Mecro xyArxl{x. ,Il,ony,cruM, r{To nocrog'H-
Har rrocJreAoBareJlbrHocrb BKrroqaer arperaru Nb 2, 4, 6, 7,
l, 5, Koropbre pac,noJrararorcfl B rropflAKe cHl{x(eHufl LIX
K. rr. A. O6ssareJrbHbr'M AJIfl LrcnoJrb3oBaHl{fl flBJlflercr af-
pexar Ns 3. Ou AoaxeH 3aMeHHrb xyArxnft arperar Nb 5, uo
3aHflTb nepBoe Mecro B nonyueuuou paHlKHpoBKe, T. e.
cTp a Terl,rff y'np a BJr etHH fl orr,p eAeJrrHTcfl n o cJr eAoB a reJI b HocTbIo
i \b  3 ,  2 ,  4 ,6 ,7 ,  I .  Ecnn HoMepa o6sgare .nbHblx  a rperaroB
MEHflIOTCfl B TCI{C.HUE NJIAHOBO|O NEPHOAA, COOTBCTCTB'CHHO
6yayt MeHflTbcfl  H crpareruH y'npanJleuua. OrpaHuqeHHfl no
qHcily afperarots yrlHTbliBalor,cfl Ha ocHoBe floryrlerHHoft crpa-
TefHr.r yIIpa,BJreHr.rf l  cocraBoM afpefaron. HailpHMep, ecJIH

AJIfl KaKOri-rO HafpysKr{ O,nrHMaJIlnUfi pex(illM COOTBercrByer
oAHOMy arperary, a rpe6yercf l  B coorBercrBHH c ofpaHHqe-
Hr.rf lMH HMerb A'Ba pa6orarcqux arperar-ar To I l rpuBeAeii-
HoM npl{Mepe n pa6ore 6yayr arperarbl Ne 3, 2.

Ha pnc. 3-4 I IpHBeAeHa 6rot<-cxeua aJlropl{rMa ynpaB-
.neHufl pex{HMaMI{ v cocraBaMl4 arperaroB. O,co6eunocrblo
ee flBJIflercfl To, r{To orrrnMru3aul{osHltft aJIfopHTM pacqeroB
(6.nox I) I{cnoJlb3yercfl AJIfl SopmnpoBaHllf l z ocnosuofi H

AorIoJIHHrenruoli rporpaMM ynpaBJIeHI4 s. OAsaxo Moryr
6nrr H Apyrue BapI{aHrbI Qopuupo'BaHufl AonoJl'Hurenluofi
f ipolpaMMbr. Hav6o.rree [pocrblM flBJIflercfl Bapl,Ianr Qopnan-
poBaHlrfl AorIoJIHHrensHoft nporpaMMbl npH IasnectHolr
crparerlln yrrpaBJIeHHfl cocraBoM arperaroe. B aroNl cily'{ae
npH noflBJIeHHH HenJIaHO'BbIX Hafpy3oK olpeAeJlflercfi qHcJIo

arpenaToB H rrpon3BoAHrcfl pacilpeAeJIeHHe HafpysKH MelKAy
a_rperaraMu, BXoAflIIIHMH B saAaHHlttl cocraB. Tax, ecJIH

AJrn nJraHoBoro rpaQraxa Harpy3oK 6tt.ua IIoJIyqeHa_ nocToflI-l-
Hafl [ocJleAoBareJlbHocrb arpefaros i: ' l  , 2, 3, 4, 5 u rlncro

arpbraton Z: l  AJIn MoMeHra BpeMeHI{ tb Z:2 r ,nn tz n
Z:'5 I\nn ts, tlpurleM nJIaHoBafl HarpySKa Ailfl 3TI'IX ]Ke
M,oMeHroB paBHsJlacb coorBercrBeHHo 100, 300 ra 350 MBr'
TO MO)I{HO OTbICKaTb CTpaTerI{Io AJIfl npoMe)KyTolIHbIX 3Ha-
qesHir  Harpy3oK. EcnH, HanpHMep, B MoMeHT , tz Harpy3Ka
yMeHlruuJlacb Ha 100 MBr no cpaBHeHHIo c. I IJIaHoM, To I Io
r IHCry  a fpe taToB Bo3MolKHsr  napraa: l rs t  Z : I ,  2 ,  3 ,  4 .  f lpu
HcnoJIr ,3oBaHHH saAarluoft  cTpaTerHLI paccl{HTblBarcTcx cJIe-

,AyIOuIHe BapHaHrbI:

Z : 1 ,  A r : l ;  Z : 2 ,  A z : 1 , 2 ;
'Z:3,  As: 'L,  2,  3;  Z' :4,  Aa: ' | ,  2,  3,  4.
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Pac,cquran pacxoAbr fOC c yrreroM Hsu,BbrroAHefi[rero
pacnpeAeJleHHfl Harpy3Ku Mex{Ay^ arperaraMH, JIelKo o[pe-
ACJIHTb OIITHMAJIbHbIf t  BAPHAHT. CTENCHb KOMNPOMI4CCHOCTH
qnpeAeJrflercf nocrofl HrHOft nOC.neAoBareJrbHocrbro arpefaToB.
oga 6yaer .y'MeHbIIIeHa, ecJrn npH rroflBJr,eHHLI He,nJIaHoBbrx
Harpy3oK _6yayr yrorrHffTbcfl kr crparerHr.r yrpaBJreHHfl CO-
craBaMrr.  Taxol t  BapHaHT H nOKa3aH Ha puc.-3-4.  Bosx,roxHu
H APyrue BaplraHrbr KoppeKrHpoBKH.

Pacqeru ,HarrnHaroTcfl TaK N(e, KaK H B ttpeAblAyx{eM aJr-
roprrrMe, c onpeAeJreHHfl o6nacrvt Aonycrr{Mbrx pe}r{HMoB.
o6.nacrr pelKHMoB no MorrlHocrr4 orrp,eAeJreHa saAaH,HbrM
NJIAHOBbIM TPAQUXOTTA HATPYSKH CTAHIIHH, A HAIIOPbI AJIfl
Kax{A'oro pac,qerHoro HHTepBaJIa HaxoAflTCfl B CO'OTBerCTBr4H
c rpa'Suxou Harpygr{H. Bcs o6nacrr f isMeHeHHfl HarropoB
B COOTBCTCTBLIH C UIAIDM KBAHTOBAHHfl, PAS6HNACTCfl HA
SoHbI' B Koropblx Hanopbl cqHTaloTcfl nocroqHHbIMH.

IJ OJIoKe / npol{3BoAflT,Cfl pacr{eTbr rro o[TI,rMH3 ar\n\r
IJIaHO_BO|O rpaQuxa Harpy3KH C HCnOJTbsOBaHHeM MeTOAa
serBert'..H . IpaHqg. [ 'o"tyuenuan Marpr.rqa paBHo3HaqHbrx
peueg,nfi (6nox 2) nxnnqaer peKoMeH r,a\Hr4rr,o napaMerpaM
y'jnpaBJreHHfr, T. e. s Heri yKa3aHbr cocraBbr arperaron u pa,c-
npe.4eJleHl{e HarpysKH Mexqy HkrMH Anfl Kax(Aofo pacrreT-
HOI'O HHTCPBAJIA BPCMCHN. ECNU B YCJIOBHflX 3AAAqH 3AAAIOT-
cfl xa'xue-nH6o ofpaHHqelrnfl no cocraBaM a.fpefaroB, To
AJrrI AaJrruefirunx pacrreroB ocraBJrflIor roJIbKo re SJIeMeHTbr
MarpHubI' Koropble y,l l,oBJIeTBopqrcT orpaHI'{qeH'LIfl 'M. B roM
cJlyrlae' ecJII{ AJIfl KaKoro-To pacrleTHoro HHTeptsaila BpeMe-
Hlr uer Hr.r oAHoro gJreMeHTa, yAoBJrerBopflrorqero orpaHnqe_
HI{flM nO cocraBy arpefaroB, AJrfl 4a.nrHeftmfix pacqeroB
coxpaHflrorcrr Bce sJreMeHTbt. wcnpaBJreHI{e Marpl{rlbr IIo yKa-
saHHort cxeMe ocyilIecrBJrflercfl B 6"uoxe J. H; ocHosiH'ilpr
ucnpaBJreuHofi MarpHubr s 6noxe 4 onpeAeJrflercfl perrreHr4e,
coorBercrByrouee MHHHMy,My nepeKJrroqesufi. o4HaX'o OHO
MO)Ker 6urs HeyAoBJre'rrBopHTeJrbHbrM c [o3HrrHH LrcinoJrb3o-
BaHHfl <<o6q3areJrbHbrx>> anpenaroB (6"rrox s) H nooroMy
noryr{eHHoe peueHHe Kop'pe'KrHpyercfl (6nox I0). HeMeHe-
HHfl cocraBa npH nocroflHHoM rrHcJIe arpefaroB 14 ?rsMeHeHr4n
tIucfi a arperaroB co[poBoxAarcTcfl HoBbIM HaHBbI|O,U,UerlUrUn,I
p-acnpeAeJreHueM HarpysoK MelKAy arpefaraMH (6.rrox 1l) .
f lapanaerpu ynpaBJreHHr arperaraMH, yAoBrrerBopflroulfie
BCCM HCXOAHbIM I IPCANOCbIJIKAM, BKJIIOqAIOTCfl  B OCHOBHVIO
rponpaMMy yrpaBrreHHrr  oI I  (6nox 6) .  Ha sroM saxasqu-
Baercf l  oneparHBHoe nJraHHpoBaHr{e pe)KHMoB arpef  aroB.
Bce nocneAyroune 6roxn nosBoJrflror ocyuecrBurb r{oppeK-
108
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no "une " " 'H  He I I J IaHoBb IX  Ha rpy3oK  (6no ru  7 ,8 )

ocyulecTBJrrreTCfl KOppeKTLIpoBKa ocsonso[ I Ipof paMMbI

ynpaBJleHvg., nJrfl, qero H3 6n'OXa 9,, rAe oIIpeAeJIeHbI MOIII-
-no i r t  

N,  i  r r  Hanop H' i  fOC,  ynpaBJreHr{e nepeAaercf

B 6.nox i .  Pacqer pelKHMa rro MeroAy serseft H rpa'HHU

npoH3BoAHTCfl TOJIbTKO AJIf l  OAHO|O pacqeTHolo I ' , IHTepBaJIa'

B KoTopoM H3MeHHJIacb M6UIHOCTb f3C no cpaBlIeHIaIo

c nnauOnof i .  f IpU sTOM B ofpaHHqeHHf lX yqI {TbI IBaeTcn npe-

Abrcropryf l  LI nporHo3, coorBercTByIoIIIHfI nJlaHoBonay rpaQu-

Xy Haipysxu.  PeueHHe cqHTaeTCf l  corJ IacOBaHHbIM c oCHoB-

"bA 
n io .panauof i  ynpaBJreH' f l  (6" r ror  12)  B roM cr lyqae,

ecJrH yAoBJIeTBOpfIoTcfl  orpaHHrIeHHfl no cocTaBy 14--r{Hcfly

afperaToB H He yBeJIHqHBaeTCfl K'OflHr{eCTBO ny'oKo'n. Hanpn-

M€p,  AJI f l  reKyulero HHrepBaJIa t1  41:11,2.  a  AJI f l  nporHo3u-

poBaHHn HHrepBarI 4 t2 Ai--'|, 2.-4_,_.1-9^ B j:Y::t h3#,:;
TOM FIenJIaHoBoH 'Hafpy3Kn I- IOJ-Iy ' ' ieHU APJi utr  PEi i iEr-r i iv
As:,\, 4, 5. I4S COnOCTaBJTeH,Vfl COCTaBOB BI{,II,HO, qTO nO

AonoJrH14re.nrsof i  nporpaMMe tpe6yercn KparKoBpeMeHHo

orKflror{Hrb arperar N 2. D,ns sToro cJleAyer oueHurb ueJle-

coo6pa3HocTb 3Tof,o co6lrrus,  T.  e.  no 3aAaHHOMy KpHTepI{ro

cpaBHHTb noJlyqeHnuf i  onrLIMaJIbHbIf t  napuauT C I lcnpatsJIeH-

HbrM, B KoropoM arperar Nb 2-6yner BBeAeH Ha Mecro xyA-

uero  ro  K .  n .  A .  a rperara  N9-5  B COCTaBe Ae.3Aec l  xe

e 6roxe ,13 BHOCflTCfl KOppeKTHBbr 14 IIO tIHCAy afpefaToB.

,[,aXe r43 BbrrrIeI,tgJIOX{eHH,Of,O BHAHO, IITO CXeMa ynpaBJle'
' r^^ 

arperaraM14 Ha ocHo'Be MeroAa sersef i  u rpaH?IU I IoJIy '

qaeTcf AocTaToqHo npocrofi. ocnonuofi ee HeAo'cTaToK

3aKJrFOqaercfl B r,pe6osareJrbHOCT]H K BI AY pacxoAHbIX

xapaKrepHcrHK arp-eraron ( f iur .  s l -2) ,  nosroMy B OrAeJIb'

Hbrx cryl{aflx ee IIpH'MeHeuue 6yAer HeueJlecoo6pasultu'

KounpoMHccH,ocTb npHHHMaeMbIX peureuufi onpeAeJIfleT'

ctr ,  TJIaBHbIM O6pasou, o.paHHqeHHfMH no qH'cJly H cocTaBy

arperaroB. Vqecrr vx crporo Ha cratr4r AooTIIylt^Tlg
p e u e r x H ' I ' I I o J I y q e H H O n o I I p u u c f l o J I b 3 o E a H } I H M e T o A a B e T B e H
u rpaHnrr, 

" 
o-6ueu c.tlyuie HeJIb3fl, noeroMy e$Qexr ortTn-

MH3aTIHH yMeHbuaercn. Kporr,re Toro, 3Ta xe flpl ' lr lHHa nP_l-

BoAr{r x HLo6xoAHMocrr{ c,creMarl,IqecK'x nepepacqeroB oc-

nonnofi nporpa,MMbI B KaIKAOM CJIyqae' K'OfAa AO19JIHHTeJIb'

Harr  nponpaMrMa He eofJracyercq'c ocHoH{oft .  cpa'BHeHHe

cxeMbr, ocHosaHHoft Ha MeTOAax AHHaMUTIeCKO'rO nponpaM-

MHpOBaHtlrf i H nereefi H rpaHHII, He no3BOJIfieT oAHOSHa',IIHO

BbrcKasaTbcq O npeHMyIIIeCTBax xaxoft-nu6O us HHX AJI;I IIo'

JryqeHLIfi nporrpaMMbl ynpaBfleHHq B TeMFe npolI3BOACTBa:
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I (o iunpoutrccHocrb perueHtrrr  B srnx cxeMax o[peAeJrf lercr
pa3rLrrrHHMH QaxropaMH, Koropbre 3aBHcf lT oT KoHKperHbrx
ycnonui i .  Tonlxo 3r{c[epHMeHTaJrbFrbre pacqerbr,  TIpHMeHH-
TeJIbHo K r(oHKperHbrM .ycJroBr4f lM, Moryr 6uru ocHoeoir
AJrr npaBuJrbrHoro cyx{AeHnfl o rleJrecoo6paeuocrn Hc[oJIb3o-
Barr4fl xarorl-.nu 6o cxenltr y,np aBreur.rq,

3.4. CXEMA AII,FOPI'ITMA YNPAB,IEHI'Ifl PE)KH.MAMh ATPETATOB
C hCnOIb3OBAHTHE;M ME'TO'AA HAflPABJIEHHOTO ]IO'HCKA

Mero4 HanpaBJreHHoro nozcKa r4Meer KoMlpoMacclryro
cxeMy onruMr.rg a\Hr4, Ho o6raAaer 6eccnopHbrMu BbrqucJrpr-
TeJrbHbrMr,r v aJrropHTMLrqecKHMH nper{MyrrlecTBaMrH nepeA
MeTOAaMH AHHaMHT{e,CKO|,O nporpaMMHpoBaHr.r f i  t4 eernef i  V

l T -  Z - -  -  2  /
l ' paH l1q .  na  e l ' o  Oa3e  MO)KI€T  Ob I ' I b  COBAaHa Ha I {OOJIee  npo-
craf l  cxeMa ynpaBJreHHf l  arperaraMr4.  Ecnu B aJr ropHTMe
yi [paBJreHuf l  pe) r (HMaMH anpefaToB,  ocHoBaHHoM Ha MeToAe
nereer i  H rpaHHu,  npu6nwKeHuo yr { t i rbrBaJrucb orpaHHqeHHr
n,o qHcry  H cocTatsy a fpefaToB,  a  B aJr fopr{TMe,  ocrHoBaHHoM
Ha MeTOAe  AHHaMI4 r IecKOro  npo rpaMMI4pOBaHHf , -o rpaHHqe-
HHf rro qucJry rrycKoB arpefaToB, To B MeT,oAe Hanpa,BJreH-
HOrO IIOHCKa KOMirrpOMt4 CCHOCTb OIIpeAeJrf erCfl ,  rJraBHbrM
o6pasorl, t ,  HeoIIT,I4M{aJIbHbIM (rpaS,HoI, lepHSrU) paC'npeAeJre-
HHeM Haf ,py3KH.  'BO UHO|HX Cryr {a fx  nOCJreAHee,  T.  e .  AOny-
r r IeHHe o paBHoMepHocrH pacrpeAereHHq HarpysKH,  6yAer
i lpHB,oAHTb K preHbilr€My crHHX{eHHro eSQexra y[paBJreHl,rf l ,
qeu ,nrc6ue npu6Jru)KeHHbre cnoco6br  yqera orpaHnqeuul t  no
COCTAIBY H TIHCilY A|PCDATOS. OAHAIKO OKOHI{ATCJIbHbIC BbIBO.
Abr saBHcflT or KoHKperHbrx ycJro'B:,t4fr,.

'OrpanuqeHufl Tro 'cocrsrB] u qncJry arperaroB yqi lTbr-
BarcTCfl B npOUeCCe OnTI{'MH3A't\ptld, nlpI4rIeM y,qeT I4X He
yrcJrox(HfleT, a o6IefqaeT pactleTbr. O6nacrr n'o?I 'cKa onTH-
MaJrbHofo perueHnf l  o fpaHHq,H,BaeTct r  BcJ lyqae ofpaHnr{euuf i
no qr.rrcJry afpefaroB 3aAaHHbrMH npeAeJraM-H, a npu orpa-
HHqeHHflX ,t IO COCTaBy afpefaTOiB kls BCef'O rMtHOlKeCTBZ CO-
cTaBoB paccMaTpHBaroTcr I  ToJIbKo Te [oAMHoxecTBa,  B KoTo-
pble  Bxo4x lo6nsareJrbHbre arperarbr .

I,tlueerrcg MH'oro o6qero B cxeMax ynrpaBJIeHLtfl, ocHo-
BaHHbrx Ha MeroAax eersef t  h  rpaHurr  H HarrpaBJreHHoro
noHcKa.  Tax,  ocHoBHarr  nporpaMMa yr rpaBJreHr4f l  k r  B gror l

cxeMe f lof lyqaercf l  6es cneul4aJrbnblx noAfor;oBnTeJrbHbrx
pacqeroB. Haru6onee npocrbrM nyreM noryqeHurr AonoJrHH-
tenruofi  nporpaMMbr f lBJrffercf l  H'cnoJrb3oBaHHe ugsecrnofi

l t 0

buepoLtHocrii arp€raton. OrpanuueHI,tt f iO q14CJIy nycxO6

yqHTbI lBa IOTCf l  Ha  c raAHH AOOITHMH3aI IHH npH aHaJ IH3e  MaT '

pr,rrlbr paBHo3HaqHbrx,peureuufi. AuanorHriHo ollpeAeJiseTcfl

b6nuaro Aorrycr,Mbrx ,pelKIIMoB rlo MolqHocTH H Hanopy

B COOTBeTCTB?TT4 c rrJraHoBbtM rpaQur<ou HaTpy3KH LL npe'

AeJIbHbIMn SHarleH Hf l 'MH He' I IJ IaHOBbIX Harpy3oK'

,Cxeua aJrropnrMa yIIpaBJIeHHfl AaHa Ha pl{c. 3-5. Y-'
ugft He noxasaHlr 6noxu HcxoAHoft I lttQopua\lnLt kr oflpeAe'

JIeHHf o6nacrn AoIIycTiI 'IMbIX pelKHMoB AJIS IIJIaHoBoro rpa'

Snra Harpy3KI{^ 
,B 6noxi: / onpe,u,erflrorcq BHaqaJIe orlr 'MaJlb'H'oe qlIcJIo

Lr cocTaB afpefaToB AJrfl rrJraHoBbIX Hafpy3oK (uennaHonlte

HafpysKr{ p":9) c yqeroM orpaHI4qerHHLI rO I{I41CIy I4 COCra-

By afpefaroB. Harpyexu ys*ay BKJrrorreHHbrMr.r arpefaraMH

pacilpeAeJrf ercfl nopoeHy. Tax KaK aJIropI4rM HaIIpaBJIeHHOTO

IIOI,ICKA TIO3BOTflCT NOJIYIII4Tb BCC IIPAKTHI{CCKI{ IIPI4CM/ICMbIC

perrrel{I4s, n 6nore 2 Qopu,Hpyercfl Marpl4ua srHX perleHHil '

Ha ocHoBe Marpaubl  paBHo3HarIHbIX peuroHuf i  Qopunpyer^
cfl, cTpaTernq ynpaBJreHHq COCTaBOM Ha IIJIaHOnUfi [epHoA

OTITHMH3 ar\Hil, orBeqarcxrar MiHHi4MyMy rIycKoB (6nor 3)'

B 6n,oxe 4 gnn nu6pauuoro cocTaBa arpefaTorB 'IIo MeToAy

OTHOCHTeJIbHbIX IIpI41pOCTOB IIpOH3TBOAHTCS HaHBbIrrOAHefiUee

pacrpeAeJleHl4e uarpysxu. TaxnvI o6pasou'  Ha ocHoBe pac-

u.toi B 6.noxax I-4 oflpeAeJlflIoTcfl SIITLIMaJIbHbIe napa-

Merpbl ynpaBJIeHI{fl COCTaBOM
pble BKJIiOT{aFoTcfl B ocHoBHyI(

/  Heo6xoAHMocrH pacr lera Aolroi
KH 6 ,7)  o rpeAe i l r lo rc f l  na l
Lt IIa'paMerpbI cofJlacoBaH]dfl' J
y'rpaBJIeHnfl. c ocHoBHoIl (6"rrox 9)'
" ^ 

C.oanacoBaHue ocHosH'oft kl AonoJIHuTeJIbrHoft [porpaMM

Heo6XoAHMo IIo cOcTaBy arperaToB' rITO6bI A9IIOJIHHTeJIbHaf
rrpofpaMMa He npr{BeJra K yBerr.rqeHI4IO^nycKoB. l lycTb, Ha-

, [pI,IMep , Llrs /1 pa6oraJl cocras Ar-1,2, a Ailf l  ts- nJIaHo-

e;rn cocran, orseqauqgft ocHoBHoft nporpaMMe' BKJIIoqaJI

u ip . tu t t  A 's -1 ,2 ,  4 ,  6 ,7 'B  uonaeHr  t2  neo6xoA 'Mo pac-

cqHTaTb Ao[oJrHHTeJrbHyro fipofpaMMy. cocras arpefaToB

B AonoJIHI4TeJIbHoft nporpaMMe A9JIX{eH HaxoA4Tbcfl '  c.yrleTOM

flepeqgcJreHHbrxHr,rx{e ycnonufi: ecJIH Hafpy3Ka Ans, tz 6onl-

[re, rreM p,nn t1, TO MO)I(eT rrpol,I3ofiru noAxJIIOqeHHe arpefa-

rOs. O6s3aTeJIbHbIMLI npn sToM flBJIflIoTcs arperarnt Ns I u2,

a K HHM MOfyT [OAKIroqaTbcfl B JIIO6Oft KOM6HHaIIHH afpe-

rarbl J\b 4, 6,-7. Hucao nycKoB IIpu raxofi cTpaTerI4Ic He,yBe-

IHrrHBaeTcfl; ecaH HarpygKa llnfl, /2 M€HbIXe' qeM AJIfl ft' TO

l l  I
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Puc. 3-5. E"nox-cxeua ynpaBreHHrr cocraBaMH arpef aToB npH lrcnoJrb-
soBaHntr rvreToAa HanpanreHnofo nepe6opa napuaHToB.

l12

MOlKef tlpo;uaoftrH ofKJirotleutl'e drpefafa, flpt{'qeM B0EM6tt'
Hbr Jrro6bre KoM6LIHaWH krs arperaroB Ne I u 2.

flpu corJlacoB aHHH o,cHoBHofI H AonoJIHHreJIbHofi npor-
paMM flepecr{eT OCyilIecTBJIfeTcfl TOJIbKo AJrfl TeX BpeMeH-
udtx u'urepBaJIOB, B KOTopbIX HM'eeTcfl He[JIaHoBafl Harpy3-
K2, AJIfl qero BbITIIOJIHflFOTCfl COOTBeTCTByToIIIHe pac'qeTbl
B 6nore I. lrnn HOBoro coCTaBa arperaTots HaxOAI{TCfi Ha'

HlBbr,roAHefiruee paonpeAeJleHtle Harpy3KH (6.rro1 4) vr Qop-
MHpyeTcq Ao'[oJIH;HTeJIbHafl ' IIporpaMrMa.

Ha'6ase aJITOpHTMa HalpaBJIeHHOro noI{CKa oI ITHMaJIbHO-
ro pe[reHlzf MoryT 6ttrl ,cO3AaHbI pa3JluqHble cxeMbl ynpaB-

JreHHfl, HO BCe OHH'AOCTar'OqHO rlpocrbl.

PaCCuOrpeHUe npuHIIH'IIPIaJIbHbIx CxeM ynpaBJlegv1fl., OC-

HOBaHHbIX Ha MeTOAaX AHHaMH'IIeCKO|O npofpa',MMI',IpOBaHI4q'
BeTBeri LI rpaHHU I{ Ha[IpaBJIeHHoro no:HcKa, [Io3BoJIneT BbI-

cKa3aTb TpH AocTaToqHo'o6u{ux rIoJIo)KeHI{fl: -
L) Ha 6aee MeroAoB AuHaMnr{ecKoro npo'npaMMupoBa-

Hvn BeTBeft H rpaHLIq u HanpaBJIeHHorO nOI4CKa MoryT

6urt paspa60TaHbI KoH,KypeHTocnoco6slte onepaTl'IrBHbIe
cxeMbl ynparBJleHl,lf l  pe>KHMaMI,I arpefaToB KoHK'peTHbIx rHA-
posJreKTpoc'TaHuHI?;

2) ,B O6UIeM Cryqae cxeMbr ynpaBJreH;r{fl pex(HrMaMH af-
peraroB IIMeIoT KoMIIIpoMHccHbIiI XapaKTep. KomnpoulEc-^cirOCto 

O6ycnonnLIBaeTCfl, TJIaBHbIM O6paSOU, HeO6XoAH-
M,OCTbTO ytlera craHuHoHHbIX OfpaHulleHuit ng cocraBy arpe-
raToB. Crenesl KoMnpoMHocHocTH Ivlo)KeT 6url KoJIHTIeCT'
BeHHO OIIpeAeJIeHa roJIbKO B KOHK'perHbIx ycJIoBI{RX;

3) B o6rqeM crytrae Han6oJree npocrblM fBJlfercq aJlro-
pnTM ynpaBJleHr4f l ,  oCHOBaHHbIf t  Ha MeTOAe HaIIpaBJIeHHoTO
IIoHcKa.

3-5. n O KA3ATEJI h 9(D$ EKTH BH OCT,H O nTHMH3 AUHI'I,PEllcHMo B

ATPETATOE

flpznneHeuHe MaTeMaTLIqecKOrO MOAeJIl,lpOBaHLrfl. H

SUBM nocTaBHJIo BoIIpoc o 3aMeHe TpaA?IIIH9HFIbIX cnoco-

6os nJIaHHpoBaHHfr, Lr ynpaBJlenlafl pe]KI4MaMH 6Oaee cO-

BeprneHHbIMH. floR TpaAHIII{9HHbIMH I{MePTcg B BLtLy cno-

c96sr, KoTopble ucnoJlb3oBailkIcb Ao BHeApeHug B npaKTHKy

sKcnrryar ar]l4H 3UBM.
TpaAIzUnoHHbIe cnoco6bl OcHoBaHbI Ha HcnoJIb3oBaHHVl

aBToMaTHKI4 I4JItr Ha pyqHoM cqeTe, nOgTOMy 6OIIUUnCTBO
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pe>ituMufix saAarr peiriaerca c cy'lectsei{HuiMu 4onyuie'irfr-
Mrr H ynpox{eHuf lMr{.  EcrecraeHHo, rrro,  npr4MeHrf l  onrHMH_
saqHoHHbre anfoprrTMbr c KoppeKrHoft nocrasosxort salaq]r.;
Mo)r(Ho- noJryqrzrb o[p,eAe.uessuft eQQexr.

SQSexr conepueHcrBoBaHHfl cnoco6os nJraHupoBaHr4r,
14 YTIPABJICHHfl PC)KHMAMH OI]PCAETqCTCfl MHO}KCCTBOM 3KO.
HoMHTIeCKHX kr  SKClJryaraqr4oHHbrx $axropoe,  TaKUX,  KaK
noBbtrueHfie HaAe)KHOCTH sKCnJryar aI\LrH gHepfocHcreMbt,
o6.nerqerr r4e pa6oru excnnyarauHoHHoro nepcoHaJra,  cHr . r )Ke-
HHC PACXOAA TOI IJ IHBA,  ,NOBbI I I ICHHC NUPA6OTXU 3JICKTPO-
9HepfHI{ HJIH MOITIHOCTH' CHI4}K€HHe nocToflHHbIX aKc[JryaTa-
IrHOHHbrx pacxo{oB. 

_$ponae rofo, yr{r4TbrBa}orcf l  Sarparbr Ha
npuo6pereH,e SUBM r.r Ha ee oKcrrJryaraqri io r4 r.  n.

B pelKr.rMHbrx 3aAar{ax gKcnJryarprpyeMblx crrcreM qax{e
BCCIO HAXOAflT qACTI.IqHYIO EQSCNTUBHOCTb, ONPCAEJIffEMYIO
3KOHOT\{Irer? sKcnnyarari i .roHHbix 3arpar HJIH sKOnOVrUefi Cro-
Ka BoAbr. f lpanouepHocrb orr.eHr(rz no qacruqsorl e$SexrHe-
Hocrrl  AoJrx(Ha o6ocHoeHB arbcfl  .

cpannureJrbr {ar  eSQexruBHocrb pa3f iHrrHbrx  cnoco6oe
YNPABJICHHfl 11 NJIAHPIPOBAHHfl 3ABHCI,IT OT PflAA NPUUTAH. CY.
ulecrneHHOfi f lBJrf lercf l  r4Hx(eHepHan nocraHOsXa paccMar-
pl4BaeMofi saAa.rH. olHa r{ Ta }Ke 3aAaqa Mox{er craBHTbcfl
ro-pa3HoMy.  Hanpzuep,  Mo)r (Ho pacnpeAeJr f l rb  Hafpy3Ky
I\,IC)KAY sJICKTPOCTAHIII,IflMI4 .C YqCTOM I,IJIH 6CS YUCTA NOTCPb
axrlrsuofi  MouIHocrH, CTpOI. l  Tb xapaKTep r4crrtKn cTaHrrHH
C YIIETOM PA3THtIHfl  B XAPAKTEPHCTHKAX AIPCTATOB HAU 6Cg
yqera H r. A. c yuerovr Hnxeriepsoft nocraHosxz paspa6a-
TbIBACTCfl  MATCMATI, IqCCKAfl  MOACJIb.  BO MHOrI ]X CIVIIAf lX
MareMarHrrecKaf MoAeJrb He B nonsor? Mepe coorserciByer
r'rHx(eHepHoft nocraHoBKe san.aq4._5po*e Toro, oHa onpeAe-
JI f lCTCf l  MCTOAOM ONTHMI43 A\HKI.  HANPUUCP, NP?IMEHfl f l  ME.
roA MHOXUrenerl .rlarpaH>Ka AJra pacrpeAeJreHr4f HarpysKH,
<<uctrpaBJIglor>> XapaKTepucTHKLr oTHocHTeJIbHblx npHpocToB,
HMeIoIr{He pa3pbIBbI HenpepbIBHocrI4, (<HcnpaBJIstoT>> HeBbI-
nyKJrbre xapaKTeprcrkrKtr, npn6.nzxeHHo yrruTbrBaroT orpa-
Hur{eHHr no AonycrHMbrM MourHocrnna '[ i l . 8, g]. r4nu, nper-
MCHqfl  MCTOA AI, IHAMHI{CCKOTO I IPOfPAMMHPOBAHHf AJI ' {
nu6opa cocraBa pa6oraroqrax arperaToB Ha craHrIHH, npn-
6rnxesso yrrnTbrBaroT orpaHuqeHafl no qucily [ycKo-ocra-
FroBoqHbrx onepauHfi  u np.

l lpn HcnoJrb3oBaHLrH SIIBM Mox(Ho npon3Becrv npaK"
THqecKH TorrHbre pacqeTbr. Llcno.nt3oBaHHe X{e pyqHbrx cnc-
co6os cqera,  rpa$zuecKtx MeroAoB, HoMorpaMM Lr Ap.
BCerAa conpoBolKAaeTcf rrofperrrHocTbro pacqeToB.

t l4

Eonsuoe 3HaqeHI4e I ' lMeer ToqHocrb I4cxoAHbIX AaHHbIX,

f lorpeuuocTr4 IIcXoAHbIX AaHHbIX onpeAeJIf lFor i lpHMeHIr-

MOCTb pa3IHr{HbIX cnOCo6Oe y i lpaBf leH1t l .  B HagTof lU lee

BpeMf l  eu le  He perxeHa npo6neua c6opa,  xpaHeHhf l ,  14 npof -

HO3HpoBaHHf l  L IcXoAuOft  nnSopnIaI1 :aV,  no3TOMy B peaJIbHbIX

Cr4TyaIIHflX [pHXoAHTcf HcIIoJIb3oBarb Hn$opuaUgn seAO-

craroqHo BblcoKoro KaqecrBa.  Anq oueHKH nopora pa3JIH-

qHMocTH,  T.  e .  TeX rpaHHU, AJr f l  KoTopbIX e$Qexr  onTHMH-

sar1;14g 14 f iorpeixHocTb peIIIeHHf paBHbI, rpe6yercn npOBe-

AeHHe xoHrperHblx  3Kc[epLIMeHToB HI t r4  pacr ieToB.  I Ipu sToM

O6stqso I4cnoJIb3yIoT MeToA cTaTHcTI' IqecKOro MoAeflHpoBa-

H14fl ,  HCXOAHbIX AaHHbIX H nO noflyqeHHblM AaHHbIM BbIIIOJI-

Hfl I .OT OIITHMH3aqHOHHbIe pagr{eTUt. f lO Hx pe3yJIbTaTaM' HC-

noabsyfl  noJIOlKeHHtl TeopH?I BeposTHocrelE HItr4 HrpoBble

KpHTepHLI. orrpeneJIs]OT BJrkrflHI4e florpeIIIHOcrefi HCXoAHbIX

AaHHbIX.
Peannsawas iloflyrleHHbIX perueHufi ocyurecrBJlflercg

C UCrIOJIb3OBaHI,IeM I{altHrrl{bIX yCrpOfiCfn aBTOIvIaTHKH klIM

ilo UIHT6BbIM H3MepI4TeJIbHbIM npI ' t6opau. B HacTOflI I Iee

BpeMfl I{  ToT ra 4pyrofi  I IyTI4 He no3BoJIfIoT TorIHo BocIIpoH3-

BecTH no,nyueuuti l)r  pex{HM, 11 nofpel lHocTb peaJIH3aUI4H

Mo)Ker 6strt  3Har{I ' ITerrnol l .
Haxoseq,  BalKHoe 3Har{eHHe HMeeT OUeUOqUUf i  [epHoA.

f loqciruN,r Ha IIpHMepe poJlb 3roro $axropa. Kaxalt i t  qac

Arrcnerqep ntr6lapaei cocrae pa6orarcT?t* arperaroB, py'

1 KOBO!,CTByflCb orrTHMaJrbHbrM nnasou. onrltuanlHltf i IIJIaH

cocraBJleH EIrfl cyroK. Moxuo nu ronopurl o6 eQ$exrHn-

HOCTH purrrru"or" cnOCO6Os OIITHMI43 at\Hr4 COCTaBa' npOUS- .-r
BOArr CpaBHeHHe 3a cyrxn? :BuAlauo, HeJIb3f l ,  raK XaR CY- 

1 . \ ,1
,rorrHbre^ rpaSnxu cncreMbl r.I yCJIoBI'In pa6ornt 3JIeKTpOcTaH- 

Ml
rIHH rlMerirt '6onouyrc l leitae"quBocrb. lToatolty ueo6xoAlu*9 [ l "
i i iOputo 6onee An"r.nontrrl nepuoA AJIfl o[eHKH eQQextze' 

\ 
o o

HOCTH. -)

A" r rn ren lF loc rb  nepHoAa AoJ I IKHa onpeAeJ I f lTbc f  H3MeH' '

quBocrbro u..* Qaxropoe, 9n""ourt- : :-  
eQQexnnBHocrb' r

Tax,  MO)Kr{O B3f lTb foAoBOH nepHoA l \ i ln  rpaQnxon r+d- i '

l .pyr*n.  Ecnn 3Ta 3aAaqa paccMarp l4BaeTcf  AJ l f l  fHf lpo+- t

3, ' teKTpocTaHuHI4, fO Ueo6xoAHMO yqecTb' qTo B 'TeqeTILr€ i

roAa OHa *Ot  a t  
-  

pa6Orar l  e  ycJIOBI I f lX  pa3JIHqHOff ' IBOA' ' I

HOCrH H Ap.
CpanHureJIbHat l

Hflq i lPOH3BOAHTCfl

6os. 3a sraJroHHblfi
co6. A6conlorsas
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HOCTI, I  MTHOBCHHbIX 
PCI{HMOB OqEHHBAIOTCfl  NOKA3ATCJIf lMH

[pHrr 'eM Xs - X, ' ,  -  AX,,t ,  Xo t- (Xor),,  _(AXor1,,.

- cp.aHna eQQeKrHBHocrb orrpeAeflqercfl np' AerepMHHH-
p o B a H H orl n o cr a H o B Ke g a AaqH rr oK a 3 a TeJr fl rvr H

(3-7)

(3-8)

(3-e)

(3-r0)

t l ' {  : r  , i ' ) . : "  ' -

H i' ',i'' i; "-
KoopAzHaru xapaKTepvcrrlKr 3JIeKrpocraHIrHH Moryr

MeHflTbCf B HeKOTOpbIX npeAeJIaX, KoTopble onpeAeJInIOTCtl
pa3IHr{HbrMH npI4r tL IHaMl l .  13Han I IpeAeIbI  H3MeHqHBOCTH Xa-

paKTepHcTi{K, MO)I{HO nOJIyI{HTb pIX CJIyqaLIHble BapH al luK

c IIOMOIIIbIO COBOKynHOSTH C.nyuafiublx qncelt,_ nltpa6aTbIBa-

eMbrx cneuHaJIbHbIMH reHeparopaMH sa 3[BM. 3areM AJIn
xaxAof i  xonn6uuaqun c .nyuaf iu t tx  xapaKTepHcrHK npoH3Bo-

Af lTCf l  OnTHMH3aUHOHHbIe pacqe-

Tbr .  l lepepacxoA croKa HMeer
MecTo B TOM CJIyqae,  ecJIH napa-
Merpbr  pe lKHMa,  o I IpeAeneHHble
rro MoAe/IHpyeMbIM H rlo Qaxtu-
I {CCKHM XAPAKTCPHCTHKAM,  PA3-
Jruqalorcq. H alpl,rMep, I4cxoAfl H3

MoAe;IHpyeuofi xap aKrep ucrrKr4,
onpeAeJIeHa Ailn xaxoro-nu6o
arpei-ara Moiiiiiocrb lnttr, li iipi'i

Ha3Har{eHHH pexaMa no Aet lc rev -

re .nrsof t  xapaKTepHcrHKe oI Ia

6u.ra 6s uwas' cKalI(eM N;. Pac-

xoA BoAbI onpeAeJlflercfl BcerAa

Aerlcrsnrentsofi  xapaKTePr4crr-
xof i ,  cneAoBareJ lbHo,  r lepePacxoA

(3-5)

(3-6)
i l 3
v ' i' u *

a npH BepoflTHoCrsol i  i locraHoBKe -noKa3areJrf lMLr

t-m

M(A) _ X Arp(Ail;
t : l

M (D):  #,91. 'M 1xo1

3Aecs Xt,  Xot_ a6conrcrHnf i  aQQexr ynpouteHHoro H
graJroHHOfO cnoco6os ynpaBJreHHfli M (,L) - MareMarHqe-
cKoe o>KHAaHr.re eQ$erra a; p (ar) - BepoflrHocrb no"o-
JIeHHfl  eQQexra Ar i  X"t ,  (Xor) ,  -  reopernrrecKnf i  eQ$exr
6es yqera norperxHocrn rtpn yrrpoxreHHoM t4 oraJroHHoM
cnoco6ax ynpaBJreHHfl; A^X"t, (,AXor) tt - cHnlrreHr.re Teope-
THrrecKofo eQQexTa 3a cqer norperxHocreft, o[peAeJrqeMbrx
ReperrHcreHHblMu BbIIrre npHrrHHaun; xo - cpeAugs Be,rrur{r4 Ha
adconprHoro e$Serra araJroHHoro cnoco6a ynpaBJreHr4fl,.

PaccnlorpuM MeroAr{Ky oqeHKH BnuflHtfl, rrorperuHocTrr
ucxoAHof i  unSoprr ' raqur Ha eQQexr onrHMr.rsaunn. paepa-
6oraua oHa Ha npuMepe 3aAarrn rrar.rBbrnoAHeftruero pacni le-
AeJreHr.rfl Harpy3KH Mex(Ay craHuHflMH cncreMbr npu Sux-
cHpoBaHHoM cocraBe o6opynonaHun [,II. 1,8, 22, 34]. I4nre-
IOTCfl HCCJIeAOBaHkrfr, B KOTOpbTX paccMarpHBaercfl BJIHflHHe
norperrrHocrelt B HcxoAHbrx xapaKTepHcrn Kax afperaroB
1a eS$eKrHBHocrb onrHMH3auHH cocraBa arperaron-f i f i .  l  lJ .
Ailn orIeHKH nepepacxoAa BoAbr, Bo3HaKaroqero B pegyJrb-
Tare norpeuHocreil, r4crroJrb3yercfl MeroA crarHcrr.rqecKofo
MOAeJrr.rpoBaHHs xapaKTepHcTHK afperaToB wi lu cTaHuaH no
HcKyccrBeHHbrM BepoflrHocrHbrM uo4ennna [.II. lg].
u6

AQ; :  Q t  (Nr * ) -Qr  (N t ) .

i  VSnOnltVl MOMSHTOM erOft MST9AI4KH fB1feTcfl  BepOfT-

HOCTHafl IvIOAeJIb MOAeJII4pOBaHHfl KOOpAHHaT XapaKrepl{-

CTHK. ECnU peqb HAer o cnyuarlHbrx. n-orpel lHocrfx xapaK-

TepI4cTHK, TO qacro cquTaeTcfl  UI. 
'13], r ITO H3MeHqHBOcTb

pacxoAa Qt  npz Ni :const  o [peAeJl f le rcs  saKoHoM paBHblx

rapo"t"octen. Aeircrsgrenluo, B IIepBoM npu6truxenl4r

MOIKHO CqHTaTb paBHoBepof lTHbIM H3MeHeHHe MHOTHX Tex-

HHrrecKHX napaMerpoB. OAHaxo AJIf l  npaBHJIbHoro cyx{Ae-

Hkrf l .  no oTHM BonpocaM rpe6yercn o6pa6orxa cTaTucTuqe-

CKHX AaHHbIX, KoTopble [oJIyqeHbI I IpH gKcIIJIy-aTauH|4 cTaH.

r\Lrr4 kr4Ivr cneIIHaJIbHo MOAeJIHpOBaJIHcb. I(arc 6yAeT nOKa3a-

Ho AaJ lbure ( .u .  S 5-2) ,  saKoH panHof i  Bepof rHocr l4  cnpa-

BeAJIHB He AJIf l  BCex SaAarl,  B KOTOpbIX Ha6'tt tOAaIOTCq H3Me-

HeHHfl XapaKTepI4CTLIK. I , IgIyleHeHHe MOUIHocTI4 arperaTa HJII{

cTaHrIHtr [oArrr.rHfleTcfl  HOpMaJrbHoMy saKOHy. 3to noJIO]I(e-

HHe CnpaBeAJIHBO B TeX CIyqaqx, KorAa MOuIHOCTb arpefaTa

fiaxcraiyercr no H3MepHreJIbHbIIr 'r  npu6opaM'*^--I4;;" 
a\; f l  npo,3BoJlbHoro sHaqeH'r KoopAI{Har Qt kr

lvr AocrHfaercs KOMnOgHrIr.ref i  , [ .Byx eu6pauHblx SaKOHOB

l17

Pnc. 3-6. Vvurat\us c.rlYuaft-
uofi xapaKTePI'lcrllKH.
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pacnpeAeJreHr.rrr Ha nJrocKocru B r.rHTepBaJrax -riAQi vl
f  Al / t .  Ha p'c.  3-6 rroKasaHa.xapaKTep,crr4Ka, r ' t f f  Koro-
pori no r(oopAr.rHare ly'_; rpHHflr Hopuanlunrfi- saxoH pacnpe-
AeJIeHHfl BepoflTHocteft, a no Qi npraHnro paBHoMepHoe pac-
npeAeJreHHe.

f lonycruM, qro H3MeHqr.rBocrb xapaKTepHcrHK o[peAeJrr-
CTCfl  KAKI4MI4-TO PCX(HMHbIMI4 $AXTOPAMLI,  MCHfl IOIqHMHCfl
no HopMaJrbHoMy 3aKoHy. TorAa c Bepof lTHocrbro p:0,ggTZ
MOX(HO CKa3aTb, rrro oTKroHeHI4e pacxoAa oT ,cBoefo r IeHr-
pa pacnpeAereHHq 6yAer no a6conrcrHor? eerHqprHe MeHb-
I I rHM qeu 30 ,(o -  cpeAHeKBaAparHrrHoe orxnoHeHue).  Ta-
xau o6pa3oM, npH TZ3MeHqHBOCTH XapaKTepr4CTr4Kr4 B rrpeAe-
n a x  A Q ;

AQ'e|: T-. (3-r 2)
I - a r r o n  q  , | . n n  r r n a r t  r r . ' n  r r l r r r  o  f r r r . r -  r r r t ^   nu r v l /  r r v v D A v L r ' r J  a a I r f t [ , r 1 \  . l ' r l L E r , / l  . E _ D I A A E I  y f l U r / l a  

V
C 3AAAHHbIM 3AKOHOM PACi lPCACJICHHf l  NPH MATEMATI , IqCCKOM
ox(HAaHHH, paBHOM HyJrrO 14 O: l l .  cnyuar?nas BeJrHqprHa
pacxoAa npn i l /1:const

Q*r :  Qt  (  I  *cprAQ;)  .  (3 -  tB)

AHa.noruqHo Bbrpax{eHr4e AJrfl MorrlHocrn trpra Ql-coflst:
'N* ; : , . | y ' t ( l *v r tunNt ) .  (3 -14)

B sTHX QOpnaynax Q;,  Nn -  3aAaHHbre 3HaqeHHs pacxo-
I,a H MorllHocrr.r; l, - uuo)Kr.rreJrb, eanucsurafi oT 3aKoHa
BapHaquft ,  panunr i  l lS AJrr  HopMaJrbHoro 3aKoHa v 1 A.[s
paBHoMepHofo ;  'Q t 'H  T t  -  C .nyVaf tHUe BeJrHqHHbr ,  nupa6a-
TbrBaeMbre reHeparopoM cnyuafiHbrx quceJr.

flpu MoAeJrHpoBaHrzH xapaKrepHcrt4 K orHocureJrbHbrx
npupocroB, Hc[oJrb3yeMbrx Anfl Har{BbrroAner]lruero pacnpe-
.qeJIeHHfl  Harpy3KH, o6RsareJrbHa [poBepKa Ha MoHoroH-
Hoirb. B erona cflyr{ae. B npoqecce MoAeJrHpoBaHZfl npeAyc-
MATPHBAETCfl  OAHHAKOBOC OTI{OCHTCJIbHOC H3MCHCHHE BCCX
ToqeK 3aMoAeJruponanuori xapaKTepHcrrr<r4. 3to Aocrr4ra-
eTcfl reHepl{poBaHHeM oAHoro cflyrrafiHoro q?rcJra, a 3areM
BCC TOqKH XAPAKTCPHCTHKH MCH'I IOTC'I  I IPOrIOPqI{OHAJIbHO
oroMy r{prcf ly.  Moryr 6lrr t  H . t1pyrne cnoco6tr . -HanpuMep,
Molr(Ho He3aBHct4Mo MoAeJrnpoBarb ABe xpartune roqKr4 xa-
paKTepHcrfixa -orHocr4TeJrbHbrx npHpocroB, a rroJro>KeHue
cPeAueri ToqKu onpeAeJrflrb B npeAe/rax Qimanc2q12Q.vnn,
l[€ Qtun11 H Qtrvaxc - KoopAllHarU Xpaltunx TOqeK.

A.ns roro qro6lt or{eHurt eQ$exrnBHocrb yrrpaBJreHr{fl,
Heo6xoAHMo rro npuHflroMy r(pr.rrepr.rrc cpaBHHTb p$yJrbra-
I  l B ,

Tbt aeiicrsrii, rpeAnpuHiaiviaeMbrx rto ucruriuort H oilra6oqnoft

(crarncruuecxofr )  xapaKTepHcruKaM' ' f l 'onycruM'  
qro r lo

;;;;t o."6ou"oft xapaKrepr4crgKe pex(r{M afperaroB npla

nocronHsofi MOITIHOCTH CTaHUI4I4 6un- Ha3HaqeH HeBepHo kr

3ro i lpl4BeJIO K nepepacxoAy

Ll(:V*-V oor. (3-15)

O6e Befll4rII4HbI kr HeonrI'IM ailblafl ly/* u oIITHMaJIbHafl

Woo, norlyqeHbl-no 
"tt'sHoft 

xup11T:l::Y*,t' Ho coorBer-

cTByroT pa3fir,rqHbrM rrapaMeTpaNr pelKlalt'roe. HanpHiraep' no

o u r n 6 o q g r t u x a p a K T e p H c T H K a M q u c . ' l o B K J I l o q e H H b I x M a I I H H
/ , - l , a i l o a e f i c r s H i e J l b H b l M Z : ' l ' C n e A o s a r e f l b H o ' p a H b -
il€; rreM ,"o tp.6y.;;;; 6yoyt BKrIIoqeHbI ABa arpefara' Ho

Kax(Abrft LB HLrx 6yaer HMerb pacxoA' coorBercrnyrourran \!-

AeftcrwtreJlbHblM xapaKrep"ti '*u*' L\nvt rlo ourH6oqHltl\4

x a p aKrep H crH K a M n arpys x a .l u:x:-^f"-ttt{:ltff 1.1 #"-tH-
Ay a lpefaTaMl4 Ue Hf lHJIyquI4M oopa3oM'  r r r l rv r  r rv rYr  r rv^rv

6exeH f iepepacxoA BoAbI I Io cpanHeuuro c- oIITI ' IMaJIbHbIM

paclpeAeJIeHIIeM' KOTOpoe coots-ercrByer pa6ore arperaroB

no AeficrBI4rer'IbHbIM xapaKrepl{crl'lKuil: T-o-: 
to* I4 ApyroM

cJ l yqaepacxoAonpe4e" r rneTc ' IAe f i c rgHren luo f i xapaKTep I { .

o qHcJIa ucntrtraHnft,  B Koro-

)THOCI4TeJIbHO|o 3HatIeHI4q no'

AOCTaroqHoe 
qficJlo xapaKTe-

)f,  qro AOCTaroqHafl ToTIHOCTb

rnufi 400.
6o"rluroro qHcJIa crarncruqe-
)Jrb3oBarb cTaTI'{CTI{rIecKUe pfi-

AbI, I'lMeIOillue BI4A rl{crorpal

i loKa3aHa qacrocrb d oIIPe/

salanHof i  t lorper lHocrn AQt

6ontruou rIHcJIe onbIToB nP

cTI4 pacnpeAeJleHl4fl BeflHqHHb

rtlox-er 6utn l locrpoeHa crar

AerIeHLIfl sennquHli nepepacxoAa (pHc' ?-9-)' 
Koropafl noKa'

3blBaer BepoflTHocrb rIoflBJIeHHfl ibro r4Jrr4 HHoro nepepac-

xoAa. Hanpuon.p';; p;; '  ts Mo>KHo'cKa3arb' qro ecnl' uptd

1 1 9



fiorpeiitHocin AQr: lo?q ̂ I.pepacxofl cdcfab.rrser Lrlo, td
:_P: l :otHocrblo 

po: l -0,95:0,05 6yler norryqeH He nepe_pacxoA, a SKOnOMr{f .
He HsnoxeHHoli MeToAr.rK H rcHa ee qpesBnqafiuas rpy-

AoeMKocrb. Brrno.ryHeHue noAo6Htrx puau^erou Mo)Ker 6urnIIpoBeAeHo roJrbKo Ha 3IrgAA. Bnaecie c srr,M orreHKy oQ-
sertHnnocrr'r HeJrb3fl rrpo,3BoA'rb rro MHt4MoMy eQ6exry,
xoropnr? onpeAeJrflercf 6es yqera nofperrrHo.r.rl *lpr*r.-
plIcrHK' TaK KaK pacl{erbl IIoKagbIBaIoT, qTo IIpH rrorpe[r-

0,4

0,2

1,0
0'F

0'6

0,4

1,0. 1,5 2,0 2,i J,07o 0 q5 /,9 tf z,g 2,5 oh

Puc. 3-8. CrarncrnqecKarr
$yuxrlren pacnpeAeJreHnfi
nepepacxoAa croKa.

Hocrrx 5-100/0 esQexr orrrHMH3 at\u^ co,3MepHM c rrpo,r-
purrrey oT He3HaHHfl  XapaKTepHcT?rK.

MeroArxa pacr{eToR ycnoxHnercr errle 6onirue, ec'r.pe[raeTcfl 3aAaqa ylpaBJreHuf cocraBoM HrrH !.HCJTOM afpe_raToB. B 3TOM CJryqae ueo6xoArauo 3Harb TaKlKe, KaKOBa
Bepof lTHOCTb nu60pa onrr . rMaJrbHofo cocraBa u.p. iuro" no
HeBepHbrM xapar(Teprrc,rHKar\r afpefaToB npu rcft unu uuoft
Berr.rr{r4He nofpeuHocrH. Heo6xolHMoe qirc.rro crarHcrnqe_
CKHX HcrrbrraHui't s STHX 3aAarrax B HecKoJrbKO pa3 6onnure,r IeM B SaAaqax pacf lpeAeJleHl ' I f f  Harpy3KH, TaK KaK Ha HX
ocHoBe ueo6xoAHMO rrocrpor4Tb crarr4crHr{ecKr4e xapaKrepH-
crHKH AJIfl pa3flHtlHblx cocraBoB Lt rHcrorpaMMbl, noKagbl-
BaIOIqHe qacTocrb noflBJIeHUfl OnTHMaJIbHoro cocraBa nptd
nocToflHHblx [orpeulHocrflx, rr KpltBbre nJroTHocrr4 pacnpe-
AeneHLIfl BeJrHrrr{Hbr rroTepb cToKa.

3-6. 9OOEKTHBHOCTb PA3Nh'{HbIX CNOCOEOB YNPABJI EH,HA
COCTABAMH ATPETATOB

oqeura oKoHoMHqecxolgr eQQexraBHocTlr paBfiHrrHbrx
cnoco6os ynpaBJreHHff AoJrxHa npoBoAnTbcfl sa nepr4 oA,
oxBarbrBarcrqult Bce xapaKTepHbre pex{HMbr rr{ApogJreKTpo-
120

4 t

0,1

Puc. 3-7. fHcrorpauMa nepepac-
xo.u,a croKa.

a 0;= 19o7o

cTaHqr{r4.,[[,onycruru, r{To paccMaTpHBaeTcfl Sa'i.alq.a oflepa-
Tr4BHoro ynpaBJIeHHfl pe)KI{MaMtr v cocTaBoM. TorAa AJrrl
aHarrnsa rpe6yrcrcn Bce xapaKrepHble rpaQzxu_ Harpy-3KH
craHlrulr  N i :  N iU) t4 rpaQnxu HaIIopoB H j :  H iU).  Coc-
raB xapaxrepHoti nHQopvaUHI{ olpeAeJlflercfl coAep)KaHI4eM
p accM arpun aemofi a a[,aqr4.- 

PaccnaorpnM MeToAHKy corocraBJleHgfl eQSexruBI{ocTH

Qaxruuecxoio 14 3raJloHHoro cnoco6oe ynpaBJIeHI4fl. B :xa'
qecrBe, QaxruuecKoro cnoco6a paccMorpHM aBTooneparopbl
(AO), Koropbre IIo3BoJIflIor aBroMarl4qecKlz ylpaBJlflrb Co-
cTaBaMH Lr pex(HMaMLI arperaroB (c lur .  rJI .  4) .  3a sraJIoH-
nnfli cnoco6 IIpHMeM ACy, Lluxn H3MeHqHBocrl4 rpaQzxon
HanopoB onpeAeJlfeTcfl creneHblo 3,aperyJIHpoBaHHocrH cTo-
Ka H MolKeT 6urrt 6O"utUre H MeHbIIIe rOAoBorO nepl{OAa.

OqeHxa eQQexruBHocrp IIpo1a3BoA4rcfl, ro BeflHqI4He llorepb
Rbrpa6orKu o/IeKrpooHeprun L0, Koropafl ronyrleHa IIpIa

I{crIOJIbgoBallafl olpeAeJleHHoro cTOKa W,sa oAHH vr[II4 He-

cKoJrbKo pacr{erHblx I{HKJIoB c AJIHTeJIbHocrbo f, T. e.

a3:.[ tor, o"u - N,
T

ncvsttrdt,  13-16)oo)dt:l N,
T

IIpurIeM

(3-17)

rAe y'y'rao, N ro"u 
- MoIIIHocTH craHIII'IH npn Qt:con-st,

, KoTopble 6yayr noIyI{eHbI B cflyllae HcIIoJIb3oBaH:nfl. Ao

rana ACV; Srry - orHocgreJlbHaf eSQexrnBHocrb IIcro.IIb3o-

BaHHfl.  aBTOOlepaTopoB, KoTopafl  MeHfercf l  I IpI ' . I  HSMeHeHI4H

MouIHocTH H HaI Iopa I '3C.
Tax xax Ha AJl l4Te,l luufi  nepuoA HeBo3MoX(Ho cOCTaBI'1Tb

AocroBepHble IIporHo3bI rpa$raros HarpysKl4, To AJIff  Kax(-

Aoro pacr{eTHoro HHTepBaJIa BpeMeHLI  seo6xoAl4Mo paCCMaT-

puBarb pa3rHr{Hbte napuaquH r .paQnxon Harpy3Kr4.  Kpoue

TO|O,  B Ka>KAOM paCqeTHoM zHTepBaJIe Bo3MOIKHbI  BapHa-

u, r {  HanopoB.  I ' { iuesq l ' IBocrb rpa6nxon Harpy3K,  fAC

OIIpeAeJIf lercf l  BoAHocTbIo roAa, HarpySKaMI4 nOrpe6ure.nefi

cr4cTeMbl, pac[peAeJIeHHeM Hafpy3KH cHcTeMbI Me]KAy pa3'

JrHr{HbrMH cTaHqHflMH 11 MHO)KeCTBOIVI Apyrnx $axrOpOe.
CrarucrnKa nogBoJIfeT onpeAeJIHTb rpaHHIIbI H3MeHtIHBocTH

(omu6xy nporHo3Hponanun) .  L lsnteHqzBocrb rpaQuxon Ha-

IIOpOB 3aB:aCklT OT I43MeHqI,IBOCTH OTMeTOK BepxHefo 14 HLI>K'

neio 6leQon. Oruerxu BepxHero 6ueQa onpeAeJlstorcs

Anclerr lepcKHMH rpa$uxauu cpa6orxn V ganoJIHeHIlt l  Bo-

t? l



AoxpaHl{i l lrula (prac. 3-9). f lo ul.ru AJrfl Ka}KAoft xaneuAap-
Hoft  Aaru Mo)t(Ho onpeAeJrHTb MaKc?rMatauoe 2"1 H MHHH-
wantuoe z'1 3Har{eHHfl OTMeTOK BepXHefO 6leQa. flo Arac-
nerqepcKoMy rpaSuxy MolKHo raKlKe ual t rn o6ecnerreH-
Hocrb rof i  HJrH uuof i  orMerKH. HanprzMep, Ha pnc. B-g
IIoKa3aH rpaQnx, n.nfl Koroporo Bce oTMerKH eepxHefi
oru6arcuefi unnercr o6ecnerreHHocrb l0lo, a HHx{Hefi --9g0/o',
[oKa3aHbI MaKcHMaJIbHaf Z"xu 14 MI,IHHMaJIbHafl Z'xtt oT-

E  X X f r I  T  N f i
Hecn4tr

Puc. 3-9. ,fl,ucneruepcxl.lii rpa-
Sux cpa6orxn BoAoxpaHr.rJrnuIa.

MerKH AJrr 4exa6pr Mecflua.
Kax4gvy 3HaqeHHIo orMeTKH
B HHTepBaJIe tL'21:'/ ' tt t-Z't
cooTBeTcrByer cBofl o6ecne-
qeHHocrb. Oruerxn HH>KHero
6neQa Ztr.a orpeAeJlflI,orcfl
rpaSuxoM pacxoAoB 14 xapaK-
repHcrHKaM14 pycJra.

Mrrnrnn6nqer ra  u  r r r r . . , r , ro -q u r r v  r l  r r y v r r u

sonrHocrl. . xona6H*ar\r4fr Qa-
KTOpOB, oIIpeAeJrflrOuIHX pe-
)I(r.rM fec, craBHT paccMa-
rpr{BaeMyro saAaqy B pa3pf lA
HeonpeAeJIeHHbIX, peIIruTb Ko-

ropyrc MolKHo, I4cnoJrb3yfl noJrox{eHLrfl, reopvr Hrp [.II. 261.
3aAaqa peuaercf l  B qeTbrpe grana. Ha i lepBoM, HcloJrb3yf l
MeTOA CTaTHCTHTTeCKOfO MOAeJTHpOBaHHS, Oi lpeAeJrf l rOTCfl
rpaQHxu Harpy3oK H HanopoB Ka lKAoro  pacqerHoro-HHrep-
Banra BpeMeHH. Ha BTopoM onpeAeJrrrrorcf l  BceBo3Mox{Hbre
nou6nsaqlru rpaQnxon HarpysoK H HanopoB H3 rrucJra rex,
KOTOpbIe nOJIytleHbI npLI CTaTHCTHqeCKOiVI MOAeJIHpOBaHHH.
Ha rperbeM /Jr f l  xaxAoft  xou6nuaqnn onpeAeJrf l rorcr  Be-
J IHqHHbI  noTepb 3JreKrpOsHepnHH npH,npHMeHeHHH pasrHr l -
Hbtx cpeAcrB ynpaBJreHhfl,. Haxoseu, H8 r{erBeproM gTane,
npHMeHfiq MI4HHMaKCHbTe KpHTepH?r, O[peAeflf]OTCq OrIeHOrr-
HbIe SHarreHHfl nplrHqTofo KpHTepHff orrrr{MaJrbHocTH.

PaccnaorpuM iloApo6uee Mero LHKy BbrrroJrHeFrus pacqe-
ToB AJIfl BToporo H qerBeproro gra[oB. MeroAHxa pacqeroB
nepBoro v Tperbero gTanoB paccMarpHRaJracb paHee. Tax
KaK paccMarpHBaroTcr cnyuaf iHure xou6uuauun AByx coc-
Tof lHnf i  pex{HMHbrx napaMerpoB, r .  e.  rpa+uxon Harpy3KH
kr HanopoB, npnr{eM o6a napaMerpa paBHonpaBHbr H He-
SaBLrCI4Mbr, TO MOIKHO HC[OJIbSOBaTb nOJIOX(eHHfl TeOpHA
Hfp ,[,.11fl AByx HrpoKoB, KoTopbre [oArrHHfroTcfl r4Aee cTpo-
roro c"dnepuuuecrBa [n.  261. B zrpax co crporuM corepHn-
rIecTBoM nnpoKH He Mofyr AocrHfHyTb o6orc4nor1 BblfoAbt

t22

a CTpOKI{ - CTp aT3I.LIH Ab . . ., arn'

B irDaKTI4qeCKI4X 3aAar{ax oTAeJIbHbIe cTpaTefHn' KOTo-

M, (x, i l : \ *uourA r,
h , p

a AJIfl HrpoKa 2 uareuarl4qecKoMy ox{IlAaHltn

AHan lasHPYn
AJIfl CMCIIIAI]HbIX

fr
Mr(x, i l :  L xe?nPAP'

h , p

N IaTeMaTHqecKHeoX{ I4AaH14 f l ' no f l yqeHHb le
crparerur l  urpoxos I  u  2 ,  onpe4eJ l f leM ra-
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paHrHpoBaunurl MuuumanrHurlr frrn' MaxcpiiraanrHsrlr ypd_
BeHb BbI roAHOCTr4 r rpH H3MeHeHHH CTpaTerHH OAHO|O H3at'poKoB. MoxHo onpeAeJrnrb raKyro crpareruro l_ro n 2-roHrpoKoB' npu xoropoli  o6ecneqaBaeTcfl  MaKCr.rMyM fapaH-
THpOBaHHO|O f iJ rarex(Hofo ypoBHf l  OAHOMy H3 Zrpoxou. 'Ao_
nycr'M' rrro HaAo onpeAeJr'rb fapaHr'po"u""r,i eQsdrir
::^:-113:lg*I 

r{pr.rrepHro npH H3MeHeHr.rH HanopoB, rorAa
HCOOXOAHMO UAhTPT TO MHHHMAJIbHOC SHAqCHHC BCTI4I{HH

!r^(::.y)r ryl_Toe 6yae1 HMerb Mecro npa Bcex Bapv aqvnx
I 'paQHKo.B uarpysxl,r. C eroft qeJrbro npzrraeHnercq MHHH_
maxcsurr l  xpnrepaf i

V r: uuu {uar c M, (x, il} .
t c u

Ec.nu 6u rpe6onanocr onpeAeJrurb rapaHTHponaHH'rl
essexr no saAaHHoMy Kp'rep'ro rrp'  rr3MeHeHr4H rpaev-
KoB H a rp,v3 Kr{, To M?rH H M a xcil sl it xp lrrep lili

(3-18)

Vr- uuH {naax c Mr(x, g)}.

V' ,: "T. {*f " M" (x, A)} ,

a Anfl, BTOpOTO r.rfpor{a

V'2: MaKc {rrauH M, (x, il}.
x g

(3.19)

(3-20)

(3-21)

t24

fNABA IIETBEFTAI

HATYPH bIE E H E PTET',I qE C Ki,I E XA PA KTEPH C T HRH
rhflPoArPErATOB

4-1. IOC'TOBEPHOCTb XAPAKTEPTHCTHiK fiHIIPO:ATIPETATOB

[lupoxoe npr{MeHeHr4e onrHMH3arruoHHbrx MeroAoB AJrt
peueHHfl 3aAaq IIJIaHHpOBaHHfl u ynpaB.rreHHfl pex{HMaMH
aHeprocucreM H eJreKrpocrauquft AeJraer aKryaJrbuoli npo6-
JIeMy BblflBJreHr.rfl KaqecrBa acxoAuoli nuQopnraqan. O6rena
recxoAsof i  nsQopuaqlru B pelKHMHbrx saAaqax AocraroqHo
BeJrHK, xapaKTep ee pasHoo6pa3eH, u Bo MHoTHX cf lyqaf lx
zHQoprr,rauun He I'tMeer HyxHofi AocroBepHocrn. K HcxoA-
HbrM AaHHbrM, HrpaIolIIHM cyqecTBeHHyro poJrb B pexHM-
HbIX SaAar{ax, oTHocflTcfl H xapaKTepHcTHKr4 ruApoanpera-
TOB.

AHa.uils oHeprervqecKr4x xapaKrepvcrux ruApoarpefa-
TOB rIOKa3brBaeT,- qTo HaTypHbIe xapaKTepucTlrKr oAHoTr,tn-
HbIX afperaToB pasJrHqHbr H pas[ruqkre r4x 3aBHcHT oT fr{A-
paBJIHr{ecKI4X, fI4ApOAHHaMHqeCKHX, MeXaHHqeCKHX, SJIeKT-
porexHaqecKr.rx n ApyrHX y,c.nonvfi pa6oru orAeJrbHbrx arpe-
faToB H fHApoy3JroB, KoTopbre MeHfroTcf npH sKcruryaTa-
Irkrr4. He BbIflBJreHo xaxux-ttu6o o6uux 3aKoHoMepuocrefi,
rIosBoJrflIoxIHX cyArrTb o pa3JrHqun xapaKTepHcTHK oAHoTHn-
HbIX arpefaToB, Ho ycTaHoBJreHo, qTo HaTypHbre xapaKTe-
prrcrrKr rn4poryp6uu orJrnr{aroTcr oT xapaKTepHcruK, tro-

/ ryr{eHHbrx nyreM f lepecrrera no QopmynaM rroAo6aq AanHlrx
M oAeJI bH brx r.r crr brra u u 11.

Bce Qaxropbr, orpeAeJrqroulr4e pasfl Hrrne xapaKTepr.rcrr4K,
Mo)KHo pa3AeJrr,rrb Ha nocroflHHbre H nepeMeHHbre. IIoA no-
croflHHbrMn HMenTcq B eltt[y $axropu KoHcrpyKTHBHoro
xapaKTepa, KoTopbre coxpaHflroTcf l  HeH3MeHHbrMH npu i lo-
crosHcrBe coorBercrByrourHx KoHcrpyKrIHft, oJreMeHToB kr
y3JIoB o6opyaoBaHur,  cxeM ynpaBJreHvf l  H Ap. f loa repe-
MeHHbTMH HMerorcr B sf lAy Qaxroprr  pe)KHMHoro xapaKTe-
pz, Koropbre MeHflrorcq H 3aBflcflT or pex(HMoB pa6orsr
o6opyao BaHktfl, H coopylr(enafi .

f locrosHHue Qaxropu Moryr oKa3brBarb pa3rr4rrHoe
BJrHf HI,re Ha HHnr4BHAyaJrbHbre xapaKTepHcTr4KH arpefaToB,
Ho BbIflBJreHHe groro BnnrHr4fl rpe6yer 6o.uee H[rH MeHee
eAHHoBpeMeHHbrx ycvtnuh. !.eficrnureJrbHo, ecJrn rrpH crpon-
TeJrbcrBe fAC AorryuleHa HeKoropaq pa3HHrIa,  HanpnMep,
B ycraHoBKe 3aKJraAHbrx qacrer l  nporovHoft  r racrn arpera-
ToB, ro BJrHflHne eroro Ha xapaKTepncrnKrz f,3C 6yaer cKa-
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3blBarbcff nocToflHHO B OAH6M KOfiHqecrBeHHoM 14 kaqecf-
BCHHOM Bb IPAXCHHH.  TAXXC O6CrOUr  ACJ IO KT C  APY| IZMH
nocrof lHHbrMH Qaxropamu. Apyroe AeJro -  repeMer-rFrbre
Saxropsr. r4x BJrr.rf lHne MolKeT 

'6rrrn 
6onrruunn Hrrrr MeHb-

IrrrM npH roft HJ|H rEHOrl xOuxperuofi cHryar.lHa I,o ycJro-
Br.rsM pa6oru fOC.

B o6qeM cJryqae npn npoqax paBHbrx ycJroBuf lx r{ .  r .  A.
a fperara

Tl : rln t Atl" +'tArlp t,ArlH,

rAe r lH-K. n.  A.  npH HaTypHbrx HcrrbrraHzf lx i  Ar1"-no-
rpeuHocrb HarypHbrx Hcnsrraunl t ;  At ln -  nonpaBK a sa cqer
H3rvreHqHBocrH pex{r , rMHbrx Qaxropon; At l*  -  f iorpaBKa sa
cI{eT I ' l3tVreHr{HBOCTH KOr-rcrpyKTHBHbrx Oco6esHocreh afpefa-

( 4 - 1 )

(4-2)

Ta. c.' 'eAosaTeJIbHo, H3MeHrrLIBocrb *, n, A. uap*tu-'r"^ 
.^

t: f Atl I :,Arl,,*,AIp*Arln.

EciectseHHo, qTo BeJrI4qHHa I  oKaBbIBaeT BJTHf lHHe Ha

BCJIHI{HHA

Aq -,A,,*^n arA*, (4_3)

1a,e {tt, Ao, 4,. - rlorpelxHocrrz orpeAeJreHHfl BeflHrrHH Ar1",
Atlo, Ar;* coorBeTcrBeHHo.

nns onpeAeJreH,fl t4sMeHqriBocTr,r xapaKTep'cr'K npeA-
CTABHM K.  N .  A .  A IPC|ATA B  COOTBCTCTBHH C 9TATIAMH TCXHO.
JroFHrrecKofo npoqecca

t26
4: (4'  *A"l ' )  (4"* 'A4") (n"." -FrAq"."), (4-4)

f . [ ,e Ir,  Tlr,  Tls.c -- COOTBeTCTBeHHO K. I I .  A. ryp6UHbI, feHepa-

Topa u BoAotIoABoAflurI{x coopyxeunft AJIn pacqerHblx pe-

X{.HMOB; Aqr, Ar1", Ar1".c - I IOnpaBKH, yr{HTbIBaFOxIHe H3MeH-
r t l {Bocrb K.  I I .  A.  Ecnu i lpo l43Becru npeo6pa3oBaHHe sToro

BbIpa lKeHVf l  Lr  npeHe6peqb MaJIbIMH BeJIHTIHHaMH, He HMeIo-

IULIMH npaKTI4rreCKOfO 3HaqeHl' l f ,  r loryrlnM Bblpa]KeHue ni ln

lorpaBKH K.  I I .  A.  arperaTa:

rAe 6r-Ar1' / r l r i '  0 l :Ar l" /n";  dn.c, : ,A1"." / t l " .q.
KaxAar Hs BeJIHqHH orpeAeJlflercfl crpyxrypnoft Sop-

uynofi (4-2), r. e. norpelxHocrblo ucnlttauufi, KoHcrpyx-
Tt4BHbrMH Lt pe>KHMHbIruu Qaxropa-
MH- O6o6qeHH afl  Koltkrqec+BeHHafl
orleHKa BeJIHqHHbI rAq Bcrpeqaer
T f i \ r tTUn l r r ' t  l r o -oq  r t ' Tn \ I ,Tn ' , .D r , , c I  r r on6 -
r P J A r r v v r r r  r l J  u q  v r v J  r v L D t t t \  r r v v v

xoAlIMbIx cTarHcTHrIecKHX AaHHbIX,
HO pacrleTbl, BbInoJIHeHHbre I io oT-

AeJIbHbrM fDC rroKa3bIBalor, r ITo

ToJrbKo sa cqer pelKr4MHblx Qaxto-
pon 6r  :0 ,2+0,50/o ;  6 . :0 ,1 +-0,3% ;
6n.c: 0,2 -0,4010. Ilper orpeAeJIeHHH
gTpIX sHaqeHHft ytlI4TbIBaJIacb H3-
MeHqr.rBocrb K. rr . .A.  neHeparopa 3a
cqer cos cp, noTepb Hanopa Ha copo-
yAepX(HBaIOIIIHX peIxeTKaX OT HX Puc. 4-l  3oua Heorpele-

I  nn l ;-q (0r * 0"*,0".c),

cocrorHl{fl, ypoeHert HHN(Hero 6te-

Qa sa cr{eT HeycraHoB?rBrrrerocr pe-
)KHMa. Ecna npHHflTb ycJIoBHo, r{To

(4,5)
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JreHHocrur pa6oveft xapaK-
repHcrHKH arperara }lb 3
Hoeocn6upcxort f3C npH
H : 1 7  M .

o/
/o

B9

norperxHocTb K. I I .  A.  arpefaTa oT
rrocrof lHHux Qaxrgpos panua^.0,1 -0,5 0/o ,  ro H3MeHr{I ' lBocrb
xapaKrep ucrzK I  r  I  :  0,6 + '2,20fs.

f lpuuep xapaKrepLIcrHKH arperara c y l {eroM ee Aocro-
BepHocTH noKa3aH Ha puc. 4-1,  rAe Aalorcf l  ryqurar I Io
K. rr .  A.  xapaKrepr4crnKa (arperar Ne 3 Honocu6upcxof i
f3C) rt AurafiasoH ee r{3MeHeHHfl npH nocroqHHofl MourHo-
crr.r (neprraxaJrbHafl umpuxonxa) B saBrcr4Mocrrl or pex{HM-
Hbrx 14 r{oHcrpyKTnBHbrx Qaxropoe. B erotl BoHe ror{Ku
xapaKTepHcrHr(H AoJrx{Hbr nu6o paccquTblBaTbcr l  KaK Bepo-
flTHocrHble, ru6o Mo.u,eJrr4poBarbcfl, HanpuMep, c HcrroJrb3o-
BaHHeM reopuu Hrp. l loxa3areJrbHo cpaBHeHHe xapaKrepz-
crwKr arperara Nb 3 c xapar{repncrr,rKofi xyAuero arpera-
Ta J.lb 7. Vuet Mepbr AocroBepHocrr4 rvlolKeT cyqecrBeHHo
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yMeHbrxHTb HJrLr yBeJrr.rqHTb pa3JrHqHe MelKAy afpefaTaMH.
Btt.qnnno, B prAe cryqaeB Mo>KHo npeAcraBJrrrb Bce H[ru
qacrb arpeFaroB oAsolr  ocpe4ueuuoft  xapaKrepucrnxoi i  Lr
HC YqHTbIBATb LTHTHBHLYAJIbHOCTb OTACJIbHbIX ATPCIATOB.
3ro sHaqHTeJrbHo JnpocruT pacqerbr no rur6opy onrr . rMaJrb-
Hbrx pelKHMoB fec.

Hs cxasaHHofo Bbr[re cAeJraeM se6ontuoe 3aKJrroqeHne.
Tax xax norpeuHocrr{ pa6ouux xapaKrepr{cr 'K Moryr Ao-
, .UAU'l 'b Ao oAHoro H ooJlee nPoueHtoB, To B Ka>KAoM cJIv-
qae rpe6yercn AeraJrbHoe o6ocHosaHHe BosMolKHo. i "
LrcnoJrb3oBa[Hfl HX A{rf l  petl ]eHHrr oIITI4 MI{SarIUtOHHbrX 3aAaq.
Hau6onee cyurecrBeHHyro poJrb B o6ureft rrorperxHocru
K' rI' A. arpeFaToB cocraBJIsIoT norpelxHocrl{ H3MepeHHfl,
loSToMy K TOTTHOCTH HaTypHbIX sHepferHrrecKHx Hcnbttanwft
Ao4)riElbr lrpea'bnBJrflTbcfl caMbre crponHe r:pe60na Hwfl, Kp.-
l t A  m n n n  ^ t t l t t ^ ^ n nrue ' i 'ui 'o, c '" i l recrBeHHyio po.r- ib r irparoT pelKHMHble Qaxroptr,
oKa3bIBaIoI r rHe BJTHf lHHe Ha r ( .  n .  A.  arperaroe.  Bbrseneiue
HX BO MHOTHX Cflyqaflx MolKeT cyuIecTBeHHO rroBbrcr.ITb Tor{_
HOCTb Xap a r(TepHCTHr(.

4.2. PA3NWIHE HATYPHbIX XA,PAKTEP.HCTXK T,hAPOATPETATO,B

Me>KAy Mo-IrIHocrbIo H- pacxoAgM__npH IIocroflHHoM Ha[ope,
r .  e .  Q:Q( i / ) .  npu i ' l :const .  Kpbue roro,  np 'MeHnrorcf l
pa3rHrrHbre AHQSepeHrlr{aJrbHbre xapaKrepucrvxu. MeroAu_

SKCrI ,JryarauI ' , IoHHaf l  pacxoAHaf  xapaKTepHcrHKa'  TaK KaK

no Hef i  patu lo ta t  o6a THI IOBbIe 3aAaqH 3KCnJIyaTauHH'  T '  e '

no 3aAaHHOMy pacxoAY OnpeAeJl ferc f  MOII IHOCTb arperara

;;; ,- fro6opoi, i ro 3aAaHuoir Moir lHocrh onpeAerlnercf l  rpe-

6yeruoe KoJrHqecTBO BOAbI .  Pa6o. IL Ie  xapaKTepI ' ICTHKI4 B Ha-

r , i "a"ot  $opvIe AaFor  npeAcraBJIeHHe o6 eQ$exrnBHocrH

pa6or t r  a iperara,  HO TaK KaK BeJr l r r {HHbI  K.  I l .  A .  He H3Me-

hdr.^Tn(r aTvr xaDaKTeDHCThIKII npHMeHnloTcfl '  fJIaBHblM

b6pasonn, r .Jr f l ,  pacueron'  a He AJIf l  KoHTpoJIf l  3a pe

arperaroB.-- 'UI"poKo 
Hcr ioJrb3ylorcf l  pa6ouue xapaKTepvcrrrKvr AJIf i

nu."pohnH Lrrr ,  npoBepKx xou6nsaropuoft  cB'3I '1 noBopoT-

Ho-JIoI IacrHbIX ."apotyp6uH' B arovt  cryr{ae Moryr npHMe-

Hf lTbcf l  He caMa puoou".  xapaKTepI4cTI4KI4,  a I lX pa3HoBHA-

;;;; - pa6ound xapaK+ep+re+Hxu B or*locnrerlb'blx 9AH

;;;; a"t: i tryj npr, ff: const. i ioapo6no 
'noriyr{eH'e H

^^a , r ,v  Yar rAr rTpnI , ICTI , IK  OCBeUIaeTCt l
H C r I O J I b 3 O b a H n g  I  o ' r \ r r n  l r u u  s

B UI  .5 ,  47f  .'  
Cp a"upl ie,rrbHafl oUeHKa sHepreTHqecKIlX xapaKTepI' IcTI ' lK

o A H o T I 4 i l H b I X a l p e r a T o B M o x { e T n p o z 3 B o A ? I T b c f l I I o p a 3 f l H q -
HbIM r loKa3are. t tg l , t ,  Ho AJI f  pex{ I IMHbIX 3aAaq,  paccMarpH-

BaeMbrx B npeAbrAyulux rJ IaBax '  ocHoBHbIM?I  (Uanpuv lep '

ini  pa6our.r i  xapaKrepucrux) f lBJrfrorcf l  crreAyroul 'e I Io-

-Ka3aTeJ IH  CpaBHeHHf l :
1 .  O r .nvqne  K .  r - r .  A .  pa3J IHqHb IX  rHApoa fpe fa roB  L \ z

nDH r rocTofHHbrx Morr lHocTf lx  v  Ha[ope.  3ror  I IOKa3aTeJIb

*bt . t  6nr r  noJryqeH r ro  orHoueH' Io  K xapaKrep,cr 'Ke '

np"" " ro i i  sa 6asonyro,  nPH coI IocraBJIeHHI4 xapaKTepHcTHK

n ' t o 6 o t * A B y x a r p e r a r o B u K a K A I ' I a n a s o H H 3 M e H e H H f l K ' r I ' A '
I .J r f r  HecKoJrbKHX CpaBHHBaeMbIx a fperaTos.  BeIHquHa I IO-

nururan" Arlz nosBoflqeT cyAHTb o cTeneHH ITHg;IBUg.yaJIb-

HSCTH OTAeJIbHbIX arpefaToB'

2.  A6conlorHoe H3MeHeHHe K'  r I '  A '  Ka)KAoro anperara

Aq* np l {  [epeMeHHbIX MourHocrqx H r locrof lHHoM Hanope '

3ror noxasareJlb Ba>KeH He roJIbKo r. i l r  cyx{AeHl{f o BbI '

r o A H o c T H 3 a f p y 3 K l { L | J | | 4 p a 3 f p y 3 K H a r p e l a T a , H o | 4 I , J | f l
nu6opa cnocof ia  a i lnpoKcHMaUHH sHeprerHqecKgx XapaK'

repncrt4 K npu Pacqerax na SIIBM''3 .  
I4sNreHqHBoCrb K. rr .  A.  I {a>KAO|O afperara [pH I IO'

crosHlror i  MOuIHOCTT4 H nepeMeHHoM Hanope At l t .  3ra Be-

ilw...rzrla HylKHa !,nfl ru6opa ruara KBaHToBaHHfl xapaKTe-

pHcTtrK no HarropaM. nns pacrreToB ueo6xoAnuo HMeTb

ftonono pa6ouux uJIu paCxoAHbIX XapaKTepHCTHK' CKoJIbKO

rpe6y-erc fl, Ailfl, roryqeHnfl nyxuoft roqHocrl'I' , ,

9 -106 
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l lpHseAeM InpH,Mep, _x_apaKTepHsyrourrafi H:HAHBHAyaJrbHbre Kaqe,crBa
oAH,orHnHbrx arperaroe fOC. -L la rpnc.  4- ,2 l?ro,  rHaryp,Hbre xapaKTerpH-
crHKH OTAeJrbHbrx arpefaroB fopnxoncxof i  f3C, rno.rryqeHHbre : r rpH noJr-
HbIX SHepreTHqe'cxLtx Hcnbrra,Hr.rflx; :BHAHa 'HepaB,HOMe,p,HOCTb ,l,r3MeHeHirI
pa6ovr. tx ,xapaKTe,pHrcrHK ,npH pa3JrHr{{Hbrx Harnopax Lr  Moul :Hocrf lx 'a, rpe-
raro'g. Ma,rccnualbHbre 'K. n. ,A. arperara Jr,lb ri rB pa6oueu ,Aua'nasoHe
no Hainopa'M MeHqrorcq ,Ha ,6,5,  ar ,perara Ne 2-ro l rxo ua l%. B apy-
rux roqKax OTJIHTIH€ 'IIO K. ,n. A. HIIOe, Ha[rpHrMerp B 30He 6,onn'runx
Mour 'Hocref t  Inpy_ !5 MBr Arq arperara Nb, l  or . [H,rne cocraBJrqer 15%,
AJIff a'rpe_rara Ns 2^-ll,6o/0. flpu ,nauHuMaJrbHbrx )Ke Morrl,Hocrflx pa3Jrr.r-
qse uau6oJIbrllee. 3rn npHmepbl fo,BopflT o To,M, rlTO XapaxTepH,CTI.rKH

50 AFr

P.llc. 4-2. Pa6o'{l.re xapaKrepucruKu af peraroB :
foprxoncxoft fOC. l
a - arperara J\b l; 6 - arperara Ne p. . '

oA'HOTHrnHbrx anperaroB Moryr rH,M€Tb cy,ry6o HrH.4HBHAydJrb:Hyro soprrry
H 3.HAIIHTEIb-HO PA3NIIqAIOTCfl .

BetIrKo npn Maflbtx Harpy3Kax. Kportle roro, rHa pvtc. 4-B,a ,HaHeceHbl
Jrvr'Hun pasrnunorl rocroBepr{ocrn, coorBergreyrorirub BepoffTHocr.HbrM
norpeuHocrnM HarypHbrx HcrrbrraHHfi :  I  -  cooreercrByer ycJroBHRM, npl l
KOTOPbIX NOIPEUJHOCTb CHflTHfl HATYPHbIX XAPAKTEPI4CTfiK NPH IIOJIHbIX
gHepreTHqecKux ,ucnbrTaHHflx HaHMe.Hbllraff g 614 BCeX anpefaTax HMggT
130
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H=lln

dAUHaK,oBbI€ 3,HdK h tseJtLIqHHy; 1/ - XapaKTe'pH'cTHKt'I arperaToB noJly'
qeHbr rnpH IIOJIHbIX SHepreTI.IqecKHx I' lcnblTaHlIflX H HX fiOrp€IxHOCTH

Hau6O.rruurgb iu 'pdBJII{qHbl no 3HaKy; III - xapaKrepHcTH{KH 'cHRTbI npll

}/, i lrpouleHHblx 3HepreTHqecKHx HcIIblTalHHqX, A UX noFpe[IH,ocTH I 
HaH-

6O;t t -UHe,,pa3y1l . t t tHbt  nO 3Ha'Ky H OAH,HaKOBbI nO TBeJII ' IqHHe; / / '  14 I t I  -

cooTBer,crByror 1/ u III, Ho ,npu 'MHHH'M3,llbuoft rnorpe[I'Hocr]'I nonblra-
'uufi. I4g SToro x(e 'pHcyHKa BIIAH9' t{To Bo MHorl{x cryqaflx 3oHa He-

OIIIPCJI.EJIEII{:HOCTH MCHbUIE PA3JII']q'Hfl. I{, CJICAOJBATCJIbHO' HHAI{BHAYAJIb-

HOCTb a,nperaT,Hblx XapaKTepHCTHK rCO'XparHqeTCn. 'BUeCre C TeM MOX(eT

o,Ka3aTbcf Uene,coO6pa3,HbIM ocpeAHeHHe xapaKrepHcrUK rPyn'n arpera-

TOB, eCJIH {IOFpeuIHOcTb nS,l.lepeHufi InpH flpOBeAeHHI'I 'HaT}rpHbIX I'ICnbI-

aTn % t a r
A I

\\

fl=,

/9,
lze

N
Nt

\tt =ttu

-'\l?<
ln'
l r -

F.-_
g=

H=26n

l7n
/9n
H=78,5

7H

H
l*,

0,5 0,3

Puc.  4-3.  IaanasoH Hsl reHesur i  K.  n .  A.
f3c.
a. - D,Jtfl noJrHoro cocraBa arperaroB; 6 - p,ns HerroJrHoro cocraBa 6es xyAure-
ro i l Io K.  r I .  A.  anperara;--  F losocu6npcxaq fOC; -  Eparcxan
fPC; -  fopsxoncxaR f3C; -O- -  Hpxvroxaq f3C.

raunf i  n,npaer cyulecrBenHylo poJlb H coLI3MepHMa c 'pa3f iuqneM xapaK'
repHcrr . rK.  , { ,axe B ycJroBxrx I I^ ,n I I I /  ,s  ooHoenoft  pexnl tuoir  soHe
no ruourHocrn afperaron (soHa B) H,HAIIBHAyaJIbHocrb arpefaroB qa'cro

crHrpaercs. ,B y,c.rosHflx xe II tt III arperarbl cJleAyer r[peAcraBflflrb
oAnofi ocpe.4ueHHoil xapaKTepHctuxofi, Koropafi TaKx{e 6yaer 'H'Merb

HeKorOpyro 3oH,y Heo,npeAeJIeHHocrI.r.
,f lpeAcra,eJrfler r.r 'Hrepe,c a'Hailvs r43rM€HeHBocrH xapaKTepLIcrlrx npH

HenoJIi{oM cocraBe. ,[,eficrsnreJlbHo, B cpeA'HoM f3C pa6oralor roJIbKo
qacTb BpeMe,HH ,noJIHblM ,cocTaBoM, [I 'pIrrIe,M ,t{aule rBcero oTKflIOqaIoTcfl
xyAUHe arperarbr. Ha prIc. 4-3,6 'n,o'Ka3a'H raxofi clyuafi, 'Kor4a LI3
|,|orHoro co,cTaBa HcKJrrcqe.Hbt oAHH-A3a arperara, 'v MeIouIHe ,HH3lIIHe

r(. In. A. Huxe nru+rln 1/ oxasrrnaForcff xapaKTepHcrH'KH Hoeocn6nrpc,Koii
fAC-  npu  H : lg  u ;  Hpxy rcxo f t  f 3C- :np r , r  H : ' 26 'M H  Ap .  E  ra rux
cnyqaflx AocraroqHo nocTpor.rTb oAHy oopeAHeH,Hylo xapaKTepI'I 'crHKy,
6616p3ff  pacnpocTpaHf leTcf l  Ha iB,ce arpe,raTbr.

Moxuo HcnoJrb3oBaTb pa3f lHrrHbre [pr, rHur]nbl  nocrpoe-
HLIf i  OCpeAHeHHblX xapaKrepr{crHK afpefaroB. Han60nee
r{acTo npoZ3RoIHTcf l .  ocpeAHeHHe K. rr .  A.  afperaToB npH

9 *  l 3 l

q 7
a)

q 5 0'9a 7
6)

HaTypHbrx xapaKTepLIcr I IK



nocTof lHI {o l l rvrourHocru. Cpe,uuufi x. IL A.

x,,
i _ t ,  ,

/z -  HoMep ar,perara;  Z --  q l IcJIo arpera-r A e  [ -  1 ,  l ,
T O B .

Bostvtoxruo ocpeAI{eHHe Mor{HocrH npH nocrof lHHoM
r(.  I I .  A.  Bcex arperaron. Cpe4Hfl f l  Mou{Hocrb

O6a cnoco6a nBJl t t lorcf l  npu6.nuxeHHblMH.
FIanoueu, Mox(Ho naf i rn 3HaqeHHfl  K.  r I .  A.  craHIrHH npt

)/cJroBI.IH pa6oru KalKAoro arperaTa c rlocTofluHolt uoIrIHo.
in ro. Sror cnoco6 rBJtflercfl 6t-l lee roqHbIM, 14 epeAuzfi
K  .n .  ,4 .  fOC

BosHr.rxaer Bonpoc o norpelr tuocrn ynpoueHHblx cno-
co6on nocrpoeHHs ocpeAseHHof i  xapaKrepHcrHKI4 .  Sxcnepn-
Met lTaJrbHbre pacqerbl  I IoI{aSbIBaloT, qro nofpelxHocrb- Ha-
xoAr r rcn  B npeAeJrax  0 ,2 -0 ,6%,  T .  e .  coH3MepHMa c  l io -
rpei l rH0cTblo usmepeuuft  npu HarypHbIX HcnblTarHHflx u
BJIHf lFTHeM cnyuat lHux Saxropon, H, cJIeAoBareJIbHo, B o6-
Ir IeM cryqae He cJleAyer npn6erarb K ynpoueHHblM cr loco-
6atn nocrpoeHnf l  ocpe4Heuuoft  xapaKrepl{crHI{ t I .

f-3. g,h(DoEPEHl4HAnbHblE XAPAI{TEPHCTHKU ATPETATOB

,4uSSepeHuHaJIbHble xapaKrepl{cruKH arpef aroB 8:
:q (N, H) HJrH, KaK HX HasblBalor,  xapaKTepI4crHKI{ orHo-
cHTe.rrbHbix npHpocToB HcnoJlb3ytorcf l  B pa3JII{qHbIX orITH-
MH3aUHOHrrbrX saAaqaX,  HaI IpHMep npH pacnpeAeJIeHLIH Ha-
rpysKH MexiAy afperaTaMH u sJIeKTpocTaHuI, lqMH, kr  xa-
par{repia3yror al{oHoMHqHocrb pa6orarci l rero o6opyaoBaHAn
B pa3JruqHbrx pex{HMHbIX 3oHax. f lpe4cr 'aBJl f ler  HHTepec
pa3Jrr . rque, MoHoroHHocrb u norpetr lHocrb anQQepeHI{H-
air bHbrx x a p a KTep r,rcTI'I K.

[ lupoxo f icrrorrbsyercrr  xapaKrepncr l lKa q -q (N) rp] I
^F1:const,  xoropaf l  Mox{er 6rrr l  noryqeHa npu anQQepen-
132
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[HpoBaHI4 l4  xapaKTep HCrr4KH nofepn v tJr l l  pa6ouef i  xapaK-

Tepi lcTr4KH arperara.  B I locJ1eAHeM cJIyqae oTFIOCHTeJIbI ]b Ie

[ p H p o c T b r p a c x o A a s o A b l n p H H 3 M e t l e H H L I M O U I } I o c T H a f p e -
f a T a

dQ.  |  / - -  nrd ' l  \q -fr  -  eJrHlF (1 - 'u mi (4-6)

I , Icno.nssoBaHHe pacxoAHbIX xapal(TepHcrHI(  AJIr  nocrpo-

. , r""  l r$Sepeuu"ur io"blx B 6o'nlurnHcrBe cJlyqaeB ue o6ec-

; ; ; ; ; ; . ;  seo6xoauir lof t  roqHocr l { '  CpaBHI ' l rer IbHble oueHKII

au$$epeHuHaJIbHblx  noKaSare .ne f i  AaHbI  Ha npHMepe KoH-

*pdt i  u ix f3C ?l  npHBeAeHbI B ta6n'  4- l '
T a 6 , ' r u u a  4 - l

Otnocnt lJIF,HbI 3 l I  3MeHe Hi lA Bei lHt I lH q arperaroB'  oh

Honocz6Hpcxan
14pxyrcran
Eparcran

'7

t2
1 r }

2Q
30
50

C.rgraercs [ , I I .  8,  9] ,  uro yAoBJIerBopHreJIbHbIe pe3yJlb-

Tarbr npH pacnie.u,eneHHH Hafpy3r(r4 rro MeroAy orFIocI{TeJIb-

Hbrx npupocToB MOfyT 6slrn noJlyqeHbl i lpH roql tocTH Xa-

ou* tapr i t r ^  5o io ,  L r ,  cJ IeAOBaTeJIbHO'  B  Ha l i lnx  np ,Mepax

" . iony . t " *o  
ocpeAHeH'e  auQ$eper tUHaJIbHbIX xapaKrepH-

C T H K .

X a p a x r e p H c T r 4 K H  O T H O C H T e J I b H b I X  n p u p o c T o B  H e  B C e f A a

yAoB.nerBopfl  lor ycJloBl ' trc MoHoroIrHocrI ' I '  f l  o Kor9l-t-TI- 
i : f

nan npoHsnoAHaf l  QyHxuuu AOJI IKHa 6 l t rn  nOJIO>KHTeJIbHOH.

HapyrueHr{e ycJroBHf l  MOHOTOHHOCTH qacro Ha6.nrcAaeTcf l  Ha

X a p a K T e p H c T H K a X ' I I o I y I { e H H b I X n o A a H H b I I \ { N I o A e J I b H b I x

"ano t t uHu i i  
n ,  r eu  6o ,nee ,  Ha  Ha rypH-b IX  xapaKTepHcrHKax '

nonyu.nnt*  
'6on. .  

rpy6urun cnoco6aiuu '  Hanpn*eP:  xa-

DaKTepI4crHKh orHocHTeJIbHblx npi ' lpocroB arperaron Epar.-
'cxofi 'H 

Kpa*ronpu<oft f3C HMercr IvIHHHMyM B paoole^H

SOHe nO MouIHocrH, T.  e.  JIeBaf l  BerBb 3afHyra BBepx'  , (a-

paKrepHcrr4Kr4 afpefaroB I4pxyrcxof i  f3c I ' lMeIOr B Ava'

rra3oHe cpeAHHx MollrHocr'efi <<rop6>>'

B "rruieparype v)Ke Bcrpeqaf lHcb BblcKa3brBaHuf l  o ueo6-

X'AHMocrr.r  no-rpoeunn AuSQepeHUHaJIbHbIX XapaKrepH-

cTHK rrpH MOAeJIbHblx l IcIIbITaHHflX, I{TO IIO3BOJIHT yc]PaHI', ITb

H e K o T o p b I e c i l y l { a f i H l t e n o r p e I x H o c T H l , t : i u ' e p e u H t l . B u A n p I o ,
1 3 3
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TaKOe .>Ke npeAJrox(eHr{e cnpaBeAJrHBo eil le e 6oflsueii cre-
ner{rr  AJrf l  HaTypHbrx xapar(TepHCTHr{ afpefaToB, fAe HeH3-
6ex<nu c.nyuaftHbr,e rrorpeuHocrr . r  npH H3MepeHHLr,pacxoAa,
MOTIIHOCTH r{  Hanopa.

f lorperuuocrn auQQepeHuriaJibiHbrx xap aKTepHcrHK
onpeAeJrflIoTcfl TerlIH x{e [pr{qHHaMr4, r{To H nofperxHocTH
pa6ouux, oAHaKo BBHAy roro,  uro AnQQepeuquaJrbHbre rro-
Ka3aTeJrH 6o.nee qyBcrBHTeJIbHbr K pa3JrHqHoFo poAa Herorr-
HocrrM usnnepeuur i  a6co.nrcrHux rroKa3arenef i ,  oco6oe
gHar{eHHe npuo6pera}or norpe[rHocrz nocrpoeHHfl .  Xapaxre-
pLICTI{KH OTHOCHTeJTbHbTX npUpOCTOB trCCJreAOBaJrHCb MHO|H-
MH aBTop aMla H n 6o,unrrrg'HcrBe cryrlaeB BbIflBJIflJIacn Heo6-
xoAHMocrb HX curalKuBaHrf l .  Kax npaBn.rro,  xapaKTqpucrtr-
KH orr{ocrrreJrbHbIX npupocroB, nocrpoeHHbre no pa6ounvr
I IJIrr  pacxoAnbrM xapaKTepr.rcrr . rKaM, HMeroT 6o,nlruol t  pa3-
6poc roqeK, nocKoJrbKy auQS'epeHr{HaJrbHbre rroKa3areJrH
t{vBcrBHTeJIbHbI K l ta.nel i tu l t l r ,  noqrn He3aMerHbIM, Heroq-
HocrrM srHX xapar{Tepr{crr{K. Kporure norpeuHocrr4 crJra)Kpr-
BaHIIfl LrMerOTCfl nofperrrHOCTH ocpeAHeHHf, noflBJrflrorr{Hecfl
npH HcnpaBJreHHH TeX TOqeK, B KOTOpbTX HapyuaeTcf l  yCJrO-
BHe MoHoroHHocrH. B naurux pacqerax rrorprelrrHocrn crJra-
>KilBaHHr. AocrnraJru sHaqeHxr.i 1-5, a ocpeAHeHHr 2-
l0%. I4cno.nlsyx AaHHbre $ 4-4,  Mo)KHo oi lpeAerrr . r rb rrpe-
AeJrbHbre H BeporrHocrHbre norpe[rHocrn AaQQepeHrIHaJrb-
Hbrx rroKa3aretefr ,  uafrAeuHtrx no pesyJrbraraM HarypHbrx
3aMepoB. Pesy"utrarbr pacr{eroB: orHocuTeJrbHbre npeAeJrb-
Hbre H Bepof lTHocTHbre nofpeurJocTH npH noJrHbrx HaTyp-
HbIX ucnbr raHHf lx  coorBercrBeHHo paBHbr  0q :0 ,3V0,  0*q :
:0,2010; aHaJIorHqHo npH yl tpoI I {eHHbIX OHepreTr,rqecKHx
HcIIbITaHltnx 0q :  1,6 % ,  0*n :  l ,20lo .  I4s conocraBJre'Hf l  npH-
BeAeHHbrx peSyJrbTaToB BtrAHo, rrTo nofpeuHocTn nocTpoe-
HHfl  Moryr 6ur l  3HaqHTerbHo 6o.r luue, r{eM norperxHocrn
pacq,era azQQepeuuuaJrbHbrx rroKasarerer l  arperaroB.

Bcqxoe l lcnpaBJrer]He xapaKTepHcrr4K orHocr4TeJrbHbrx
npupocroB arperaroB AoJrx{Ho 6tr .no 6sr conpoBox{Aarbcf l
coorBercrByroulrrMH HclrpaBJreHHflMH pa6our.rx HJrLr pacxoA-
HbIx xapaKTepHcrrzx.  JIerxo i loAcquTarb, r r ro HcnpaBJreHr.re
au$QepeHur.raJrbHoro rroKa3areJrf l  rpe6yer raKoro x{e KoJrr . r -
qecrBeHHoro HcrrpaBJreHHff  K.  . r r .  A.  arperara.  Koueuuo,
Herb3q npoz3BoJrbHo HcnpaBJrsrb pa6ovne xapaKTepHcrr4-
KH, oco6eHuo B Tex cJryqaf lx,  KorAa HcnpaBJreHHfl  Aocru-
raror Hecr{oJrbKHX npoueHToB. f Ioeronay B 6ol turnHcrBe
cf iyr{aeB HcnpaBJreHHe araQQepeHur.raJrbHbrx rroKasareref t  He
corrpoBox(AaercR r{cnpaBJreHHeM a6CO.UrcrHtrx H orHocH-
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TeJrbHbrx noxasarere i i  A o ,HeprerHqecKHe xapaKTepHcrHKH

onutotuurorcq HecofJracoBaHHblMH. 3ra HecofJ lacoBaHHOCTb

BHOCHT AOilOJIHI4TeJIbIlylo norpeLxHocTb B xapaKTepr4cTLrKkr

craHuHH Qr: 'TrU{r ,  Hr) ,  tax  
'KaK 

J IHHHII  BKJI IoqeHHf l  arpe-

raroB 6epyrCr B coorBercrBlrr c pacxoAHbIMlI-li-i--lig:;
qHMr{ xapar(TepHcTr.rKaMu. Taxuu o6pasou, Ha CTaHUHOHHOI{

x a p a K T e p I 4 c T I 4 K e H a l 4 c n p a B J I e H H b l e X a p a K T e p H C T H K I { o T H o c H -
TeJrbHbrX npV poCTOB HaHOCflTCfl AefiCrnureJIbHbIe JlLIHLrvr

BKJI IOqeHLI f l  arperaroB.
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Pnc. 4-4. Xapaxrepl ' lcrhKu orHocHrerlbHblx
cron l4pxYrcxoi l  fOC, H:26 u'
I  -  \Jts Jlyquero no K. n'  ,u,.  cocraBa arpera'roB;

xyAuero  I Io  K .  n .  a .  cocraBa arperaroB '

i  f locrpoeHr{e xapaKTepLrcTr4KH CIaHUI4H I- lO MeTOAy Bbl-

DaBHHBaHHfl I IJIOU{aAOK CJIeBa v cf ipaBa oT Jrr4lF.rtr4 BKJIIo-

u. " " "  [8 ,  9 ]  MOXeT conpoBo)KAarbcf l  HapyIxeHHeM MOHO-

TOHHOcTLI xapaKTep vCTvrKLr CTaHUHII 14 AOnOJIHI' ITeJIbHOiI nO-

rpetlrHocrblo ocpeln'eHr'rq Afo (prac' 4-4) '  Haxoueq' Boo6ure

anaayat  o6parnrb BHHMaHHe Ha roT Qaxr ,  
qTo cTaHuI4OH-

HbIe 'ALIOQepeuuuaJIbHbIe xapaKrepHcrHKH r3r f l  pa3Hor l4n-

HbIX afpefaToB'  KaK npaBHJIo,  He yAoBaeTBopf toT ycJIoBH-

f lM MOHOTOHI- IOCTH, OCO6eHHo B TOM CJIyqae,  KOrAa K J Iyq-

rrrrrM no K. n. A. arperaTaM noAI(JIFoqaloTcf XyAlIIne (nuwun

2,  pHc.  4-4) .  B sroM c. ryqae nofpeIXHOCr l . I  OcpeAHeHHn

MOryT AOCTHTaTb 100/0 H 6O.uee,  ! r ,  CJIeAOBaTeJIbHO, BO3-

MO)KHOCTb I ' ICNOJIb3OBAHH' I  TAKHX XAPAKTCPHCTHI{  T,J I f l  KA'

xux 6ut  ro  HI I  6u. r lo  pacqeToB coMHHTeJIbHa.  I4s  sroro > l<e

pHcyHKa  BHAHO Br l ' I qHne  coc raBa  a fpe ra roB  Ha  auoQepeH '

r IHaJIbHbIe xapaKTepHcrLtKr4 (nunun /  cooreeTcTByeT f ly ' I -

[ Ier {y ,  a  i lvHVr  2  - -xyU:seMy cocranarvr ) '

t r icc"ne loBaHVf l  aHS$epeHuHaJIbHbIX xapaKrepl lc rHl (

a f  pe ra roB  q :  Q  (N ,  H )  npoBoAI4  J IHcb  Ha  npHMepe  Ha rypHb lx

1 3 5



Puc. 4-5.  Xapaxrept lb le r l l l lb l  Ha-
TypHbrx xapaKrep14cTI ' lK orHoci i -
TeJlbHbr, \  npHpocroB.

xapaKTeprrcruK Hosocn6Hpcr{of i ,  fop lxoncKor i ,  Kaxoscxui i ,
Bparcxofi  H Kperr,reuuyrcxorl f3C. Kponre roro, u3yr{arucb
xapaKTepHCTHKH, noIyrreHHble no AaHHbrM MOAeJrb-
Hbrx ncnurraHul i  I (pacHonpcxoi i ,  Eparcxof i  H Honocn6up-
cxoi i  f3C. Ha 6ase 3rr . rx HccJreAoBauuit  H HeKoropbrx JrH-
TepaTypHbrx AaHHbrx npoB'eAeHa cHcTeMaTH3arlHf Bo3Mo>r(-
Hbrx Qoprur xapaKTepHcrr4K orHocr.rreJrbHbrx npHpocroB
arperaroB (puc .  4 -5) .  Xapaxrepncr rKt r  rHnos ^A v  D i lo -

JryqaroTcf l  no AaHHbrM MoAeJrb-
Frbrx lrcnurauuii .  B ref icrsr.I-
TeJIbHbrx ycJIoBHflx qaule Bce-
fo  BcTper{atoTcf l  xapaKTepH-
c rHKH runoe  ^4 ,  B  v  pe )Ke -
D. B orAeJlbHbrx cJlyqaHX
BcrpeqarcTcfl  xapaKTepHcTHKvl
rnrroB C u E.

CrarucrnKa Hr,reercf l  ToJIb-
r (o  1 ] In  paBHuHHbIx f l4Apo-
gJreKTpocrauqlr i l  H no3BoJIrer
Bbrcr {a3arb HeKoropbre o6uue
cy)KAeHlrrr.  Mo;xuo 3aKJIIo-
I { I . {Tb,  I ITO B OCHOBHOM XAPAKTC.
prrcTnKr.r oTHocIdTeJIb_HbIX npH-
pocroB arperaros f3C HMeIor

uosorouHl t i i  xapaKT 'ep ,  uo  Qopua HX Mox{er  3HaqHTeJIbHo
oTJrHqaTbcf l  oT xapaKTepHcTLIK, OnpeAeJIf leMbIX nO AaHHlt t l t
MoAe.rrbHbIX Hcnblrauui , t .  HapyrueHue MoHoroHHocrH xapaK-
TeptrcTi l r (  r raule Bcefo LIMeeT MecTo B 3oHe MHHLIMaJIbHbIX
vrotqHocrei i  arperaroB, rAe a6co.nrcrul t t i  aQQexr HaI{BbIroA-
sefrruero pacnpeAeJIeHf i f l  Harplr3KH He f lBJI f lercr  o[peAe-
JrflrorqlrNr, rlosroMy AoilycruMo HX HcrtpasreHLIe. B orAeJIb-
HbIX CJIyqaf x Hapy[IeHHe MoHoToHHocTLI MO)Ker I ' IMerb MeCTO
B 30He roBbrl I IeHHblx rr , roulHocrei i  afpefaToB H) cJIeAoBa-
TeJrbHo,  6yaer  oKa3brBarb  3aMerHoe BJIHf lHHe Ha eQSexr
orrr l rMHSarruH. I4ayueune srHX cJlyqaeB AoJI lKrIo npoBoAHTb-
cf  HHAHBHAyaJTbI{O.

Pa6oqne xapaKTepHcrHKH orAeJIbHbIX arperaroB H v rs -
MeHqHBocrb  K.  r r .  A .  xapaxrEpH3y lorc r r  raKX(e  anQQepe l t :
r IHaJrbHbrM noKa3areJreM 4x :dQldH.  Pac ' re rm Ha np l4Mepe
Tex x(e cranunt? noKa3bIBator,  r {To qHcJIeHHbIe 3HaqeHLIt l
BeJIHqLIH 4,r '  Moryr MeHrrbcf l  or  0 Ao 1070. f lpH 6o.nuurnx
gHaqeFrrrrx Molr l r rocref i  ua anpefarax Bcf lKoe r . I3MeueHHe FIa-
i lopa f3C cyrtecrBeHl lo MeHqer pa6ouy'1s xapal(TepHcrl I I {y
a fpeFara  H nor (a3arena QN.  Taxuna o6pasor r r ,  H  s roT AHS-
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$epeuUraantHtg l  noKa3aTeJIb nOATBepx<Aaer  cyUeCTBeHHOe

p a 3 J I I 4 q H e B H H A H B H A y a J I b H b I X X a p a K T e p H C T H K a X o A H o T H I l .
HbIX arperaroB rHAposJIeKTpocraHIrnf i  .

A .4 .BnngH:HEKoHc I 'PyK IHBHb |x ;HPE}KHMHb|XoAKToPoB
HA EHEPTEThqECKHE XAPAKTEPVfCTUKH ATPETATOB

vs qHcJra nocToqHHbrx $axropoB,  onpeAeJl f l lou lux pa3-

Jr r , rque xapaKTep vcTH:K OAHOTHnHbIX afpef  aToB,  MO)KHO

Ha3BaTb cJIeAyloU{He:  Bbl i Io . I IHeH14 e npoTot IHblx  qacTeH

pa6ouux KoJIec H ApyrHx -y3r loB 
ryp6raH;  BbITIoJIHeHHe

rHAporeHeparopoB;  Hacrpof txa peryrqropoB cKopocr14

. "Aboryp6"" ;  
'nacrpof txa 

xou6nuaropHblx ceqsef i  ro-

BOpOTHO-JrOrracTHbrx ryp6uH;  TexHHqecKoe cocToqH14e TeX

y s n o n f H A p o a f p e r a T o B ' o T K o T o p b l x 3 a B H c f l T n o T e p H p a c .
X o A a H H a n o p a ' H a n p l r M e p y n l o r u e u u f t H a n p a B . I I ' I r c r r l e f o
arnapara;  LI3Hoc .uaporyp6uu or  pa3pyuarcurero Aef tcr -
Bkrfl, KaBHTa\uLr 14 HaHocoB H Ap. flepevreHHute SaKropbl
TaKlKe BecbMa uuoroo6pa3HbI:  r f iApasl t I4qecxl4i I  pe>KHM

BepxHero 6leQa -  HepaBHOMepHOCTb noAXoAa I IOTOKa

K HarropHbrM rpy6onpoBoAaM ryp6uu; creneHb 3acopeHI ' IR

copoyAep)KgBarorrlgx perreToK; HeycraHoel,Isunficq pe)KI4M

B Hr{}KHeM 6te$e; HeycraHoBHB[IHecf l  l lpoqeccbl  B ruApo-

ryp6r.ruax; KaBHTaIIHf l  B fHAporyp6uuax; pe)KHM peaKrHB-

Hbrx Mouluocrei i  ruAporeHeparopoB u AP.
f lpune4em HeKoTopble npgMepbl KoJIHqecrBeHHoro tsJI I l -

i  s .nus oTAeabHblx QaxropoB, cooTBercTBylou{ l le KoHKpeTIIbIM

f3C. CyUecrneHHoe BJIHf lHHe Ha K. n.  A.  arperaToB oKa-

3bIBaer  xou6uuaTopHaf  cBf l3b .  Kou6usaropHaf l  cBf l3b  Typ-

6nuu -  xapaKTepHcrHKa ao:ao(q) ,  rAe ao-  o rKpbITHe

HaIIpaBJl f loulero af lnapaTa; Q -  yroJl  pa3BopoTa Jlol lactei i

pa6buero KoJIeca. 3ra xapaKTepHcrHKa o6ecnequBaer Iy ' I -

rnnfu K. II. A. Bo Bcex pex{I' lMax arperaroB [II. 39]' f lpa

H3TOT9BJIeHHH ryp6uH, KorAa HaTypHble xapaKTepHSTHKH

arperaToB oTcyTcTBYOT, KoM6HHaTopHaf l  cBf l3b onpeAeJl f l -

eTCfl nO AaHHbIM MoAeJlbHbIX LICnbITaHuflt U eCTSCTBeHHO' IITO

AJIf l  OAHSTI{I IHbIX Typ6HH oHa I IpHHHMaeTcq 9AHHaKonoft-
Jlnurs B ycJIoBHfX sKCnJIyaTat\Vn MolKeT 6ltrl ..o[peAeJle-
Ua XOu6HHaTOpHafl CBf3b, cOOTBeTcTByIou{ax AeitCrBI4TeJIb-
HbIM xapaKTepucTgKaM arperaTon. OAuaxO AJIf l  Toro'  qTo-

6u pery.rruposaHHe ryp6HHbI npoI4cxoAHJIo ro noeof l  KoM-

6uHaropHoli cBfl36, rpe6yercn npoBeAeHge on_p€AeJleHH_oro
KoMIIr IeKca peKoHcrpyKrHBHbIX Meponpunruh lJI .  + l ] .  Ha'
rrpnMep, ArI f  foptxoecKol l  fOC yTorIHeHHe KoM6HHarop-

137



Hofr 'cBff3r ' t  r ro3BoJi i l ro noebtcHTb I( .  n.  A.  arperaTo'B B of lpe'
AeJreHI ' rbIx pex(I ' lMax Ha 40fs,  t ra Hosocu6HpcKof i  f3C or l r l4-
MaJ-rbHaf l  r {oM6l{HaropHaq cBf l3b I4MeJIa pacxo}KAeHHe c 3a-
BoAcKorl  Ao 8-9" no yrJ ly pasBopora Jloi lacrel i ,  ' l to coor-
BercrBoBaJIo  H3MeneHHnM K.  n .  A .  I {a  3  50 /o  UI .  3 ] .  He.nu-
3rI  TaKlKe CqprTarb,  r ITo yroqHeHHe' xou6uHaropuof i  ctsf l3 l {
no AaHHIIM HarypHbIX IIcnbITaHull l,roxer ycrpaHHTb BJrrlf l ' '
HHe s roro  Qaxropa,  TaK KaK 3a cqer  c rapeHuf l  a r ,perara
MeHflrorcfl ero xapat(TepHcrkrKH u onrnMarbFlocrb xou6tl-
HaropHol i  csqsn r lacrut lHo yrpaquBaercf l .  Hacrpoirxa KoM-
6nuaropHoI l  csssl4 no AaHHbIM HarypHblx HcrIbITasuf i  npu-
BOAr.rT B CpeAHeM K I,I3MeHeHHIO K. II. A. afperaroB Ha
l-270. f lpr  oroM raKl l {e yMeHbuaercf l  pa3f lnque B xapaK-
Tepr{cTnKax arpefaToB, HanpHMep MaKCLIMaJIbHbIe K. n.  A.
orrrnqalorcfl Apyr or Apyra Ha r- (0,5 . I ) Yo. Ecnu x{e
ront6lrlraropHafl cBfl3b coorBeTcrByeT AaHHbIx{ NIoAeJIbHbIX
HcrrbrraHuf i ,  eto pa3rnr lne Mo)Ker AoxoAt l rb Ao +- (1 .  2)  %.
Kpoue roro,  i lpH rpasunlHol l  Hacrpoftxe xapaKrepHcrHKH
arpefaroB craHoBflTcn 6o"nee r toJIorI{MH.

Eo,nluroe 3Har{eHue AJrr  ycrpaHeHuq pa3HHubI B xapaK-
Tepr{crr{Kax npu npf lMoM H o6parHovl  xoAe, Koropas ro-
rBJrflercfl ga crrer nrcSron B cplcreMe peryJlupoBaHufl, HMe-
er  Hacrpot txa  cucreMbl  peryJ lHpoBaHHn.  Tax , .  Ha HoBocu-
6upcxof i  f3C npu HarypHblx oHeprerHqecKux HcIIbIraHHflx

UI.  3]  6r tno BbIf lBJIeHo, t r ro sa cqer "nrcSra ua arperarax
Nb 4,  5,  6 npz npf lMoM u o6parHoM xoAe I4MeJIacb- pa3HHIra
B pa3BOpOTe ,nOnacteu npn i lpoqHx paBHbIX ycJIoBHflx Ao
2o, qro coorBercrByer BerHqI4HaM K. I I .  A.  2-3olo.  Taxne
}KE BCJIHIIHHI, I  6ITAN BbIf lBJICHbI I , I  HA MHOTHX APY|I4X CTAH-

Iruflx. C.ne4yer orMerl4Tb, qro Bo MHoTHX cilyqanx n nocJle
uacrpoftxn peryJl f l ropoB cKopocr l l  He yAaercr ycrpaHrtrb
noJlHocrrrc nrcSru, qro npHBoAHT K nocrof lHHoMy paSJII{-
r{HIo xapaKTepHcrl IK arperaroB Ha npf lMoM H o6parHolvt
xoAe, Ho orf i I , I r rue I ( .  n.  A.  npn groM He npeBbl[raer 0,1-
0,2010

O'reHr 6o.nruroe BJrI4flHue Ha pa3flHque B xapaKTepI4crI{-
Kax oKa3brBaer I {3Hoc or KaBHTaIIHH H HCTHpaIHHfl ,  

'HaHOCa-

MH. Tax KaK npaKrurtecKl{ Bce ryp6uHu n rofi Lrlrkr uuoft
creneHr,t noABep)KeHbI Aeficreuio KaBHTat\HH H 6o.rrtuaR
rracrb -  I {cr I {paruueMy Aeftcrnun HaHocoB, pa6ouue xa'
paKTepr{crr4Kr{ arperaToB TaK}Ke noABep}KeHbI I{3MeHeHHfiM.
Ha craHuldf lx c I4HTeHcHBHbIMH KaBIITaULIoHHbIMH paspy'
ureHr{rrMu rzAporyp6nH HsMeHeHHfl  pa6ouIEx xapaKTepu-
crHK Moryr 6rtrr  BecbMa sHaqHTeJIbHbIMH. TAx, yHHKaab'
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FrbrM fBJrf lercf l  npHrlrep Kanaxnpcxoft  f3c (ycraHouleHbl

pO rvpOuHu),  rAe HMeJIHcb-cJIyqaH cHlI lKeHIlg K'  I I '  A '  3a

.*  n l 's- l0b[  (puc. 4-6).  XapaxrepHblM f lBJl f lercn ro '  qro

nu?"tuu"o"noi t  HsHoc MeHfler pa6ouae xapaKrepLlcrvtKpl  H

;;  Qopnre H no--  a6co.nrorsoft  BernqHHe. 3HaqureJlbHble

r{3MeHeHHf MoryT 6ur l  v LJl f l  noBopoTHo-JIOnacTHbIX rH-

; ; ; ; t l r6;" .  I4 la-enncr cryqan'  KorAa K'  n '  A'  I loBoporHo'

; ; ; ; t ; "ot  ryp6un'  uepe-s i lonropa roAa pa6orut  cHI ' I3HrIcg

na  5 -10% b  Pa3J lL IqHb IX  ro r {Kax '

I IpoexruHb,  UCCJreAOBaTeJrbcKHe Lr  3KC'J IVaTaqHoHHbIe

opraHLI3at { I ' tH ao6rnr . i  6onot rx  yc [exoB B ae ' t re  6opl6r r

c KaBI{TaUI{OHFIbIMH f lBJIeHHfl l \ { I { '  
" /^ fn

HO STLI f lBJIeHI4f l  noKa noJIHOCTbIo 
' -  

|  
'  

|  .27<l
He ycrpaHeHbr. LIsnaeHeHI'rs ;; ,ol Vt;'=;;i{i"
K. II .  A. He cToJIb 3HaqHreJIbHbI'  |  

"Y 

.Zr?\-.-

1.T..,':"^.9:li-o -T,::.'*'J"r?,#l- zo l t {/ \,
L u t : y l \ d J 4 n n D r 1 \ r r y r r r Y r L y s r r ' - l / ^ o ^ \

Hrtti uacu-rra6 Ann 6onbullHcrBa uol / 
rvso \

cranunf i  MolKHo oueHnrb Ha r lp l l -  |
Mepe Hoeocu6nPcxoi i  fEC, Ha 

,r l
xo ropo f i  cHHIKeHI {e  K .  I I . .  A .  a rpe -  " "L  

L  |  |  t .G
r a r a 3 a M e l K p e M o s r s u i i n e p l 4 o A  |  2  4  6  8 n m

cocraBJIflrot 0,5-l '%'. I-loao6slte prac. 4-6. I4srureHeuun pa6ouHx
f lBreHLIq I IMeIOT MeCTO npI ' , I  HCTH- xapaKrepf icrHK or pa3py-

parcUIeM Aei tCfSLIt t  HaHOCOB, I ITO uarculero Aei lcrsgq KaBI l ra-

XapaKTepHO,  HanpHMep '  AJ I f l  I v IHO-  un r l '

;i r3i CpeaHbft A'guu. Onpe- l: fr3."J"#;i+:Hl?,,0"ilJ'fr;i:
AeJIHTb TOTIHO BJIHflHLIe 3TI4X SaX- ra; o - orKpbrrl 're HanpaBrqloule-

TopoB Ha reKyu{He 3Har leHHfl  
ro a ' rnapara'

K .  l l .  A .  HeBO3MOX{HO,  TaK KaK HeT C I ]OCO6bn  KoHTpOJI f  HJ IH

pacqeTa KaBI{TaUIIoHHbIX pa3pylxeuuir ' .  Kpon're Toro'  oI IbIT

gKgfrJryaT aIryH IIOKa3bIBaeT, qTo nBJIeHHfl H3HOCa ryp6nU

oT KaBLITaIII , IH H HaHOCOB Ll BbI3bIBaeMbIe HMH I43MeHeHHf

\ a p a K T e p u c T H K a r p e t a T o B c T o J I b H H A H B I 4 A y - a I b H b I ' t I T o
B A a H H o M c I y I { a e 6 . c . " n o " a H c T a T H c T H K a . H e I { 3 B e c T H o
cKo'JrbKo-uu6yln o6o6ularcuux saxIIo' IeHHft Ha 3ry 

"9Ylo:
n o 3 T o M y L | n o A X o A K o u e H K e 3 T o r o f l B J I e H H ' I H a K a ) K A o I 4
craHrlr.il{ aon*a" 6trrt cyry6o HH!.VrBLlAYanlsuft. flO eCefi

B e p o f T H o C T I , I ' H a c T a H I I H f l x , f A e a r p e r a T b I n o A B e p } K e H b I
I{HTeHCI,IBIloMy pa3pylxeHHIo oT KaBVTalqxv Ll HaHocoB'

ueO6xoAUMo npoBOAI4Tb CLICTeMaTHqeCKHe HcnbITaHHf l  nO

cHf lTHIo pa6ouax xapaKTepHcTHK.  f lepuoAl I r1HocTb I ' l cnb lTa-

Hui i  Ao; rx f ia  ycraHaBJI I4Barbcq Ha ocHoBe rpe6yeuof t  Toq-

HOCTI I  XapaKTepHcTHK kr  npeABapI{TeJIbHo noJIyqeHHbIX
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B 3r(CI . i l !?TaUHr. r  AaHHblx  06 HHTeHCHBHOCTH pa3py lxe l - lHn
rHAporyp6uu.  I {a  craHUl4f lx  co cJ Ia60 pa3BHrbIMLI  f lBJIe-
H r r f lM r . r  pa3pyueHHn  rHAporyp6un  o r  KaBHTaUHH k t  HaHo-
coB Sl rcpfeTl t r recKHe LrcnbITaHHf.  Moryr  npoBoAHTbcf l  3 l {ar IH-
TeJrbHo pe lKe,  HanpHMep Ao I4  nocJ le  KanHTaJIbHbIX peMoH-

ToB arperaroB.  KpurepueM TaKX(e Mox{er  f lBJr f lTbcf l  ToJIbKo
rpe6y 'evraf l  TorrHocrb HcxoAHbIX AaHHbIX.

OAHaxo  s  o6ue la  c r yqae  pa3 r l l qne  B  xapaKrep l l c rnKax
rHApoafpefaroB onpeAeJl f le rc f l  rH€H3MeHHbIMt4 QaxropauH,
T.  e .  Bbrr roJrHeHHeM nporoqHblx  qacref i  ryp6uH,  npoQu.ne i l
pa6ouux KoJrec r r  Ap.  BnqsreHne 3r r . rx  QaxropoB npol {3Bo-

AI ITCR I IpH nepUOALIqeCKf iX SHepreTHrIeCKHX I ICI Ib ITaHHf lX.
Hexoropbre AaHHbIe o BJIHf lHHLT nepeMeHuux QaxropoB

npHBeAeM Ha npHMepe oAHof i  rHAposJreKTpocraHI IHH,  B Ko-
To 'poM 6u.na cAeJraHa r ronblTKa oI reHHTb BJIHf lHHe HepaB'Ho-
MepHocru noAxoAa r loroKa K afperarHblM 6noxanr  Anq Ho-
- ^ ^ r t K r r n ^ t r ^ f t  I - e f -  f f  - -  ^ m n  F n  n n n , n n  n r r  r r r ^ L  a r n h n l r r 6 r r u L r a
D \ / L l . L , I I y L r \ \ J r r  r  L / r \ / .  / - \ ' ) r r r  J  I  \ , , r  \ J  r r P \ J . D \ / A n r l r r l \ - D  

J  
l r y \ J u { \ - I r I r u r v

SHepreTHqecKHe  Hcnb lTaHHf  Ha  f l epBoM a fpe raTe ,  I I pHqeM
B nepBor \ {  c f lyqae npH yBerHqeHHH Hafpy3Kr . I  Ha CTaHLIHI , I
I IOAK; I IOI IaJIL ICb arpe l 'aTbl ,  COCeAFIHe C nepBbIM,  T.  e .  N9 2,  3
H  T .  A . ,  a  BO BTOpOM -  HaH6OJree  yAaJ reHHb Ie  OT  nepBOfO:
7, 6 u ^t.  A. l lo.nv'reHltble pe3yJlbrarbl noKa3aJIH, rITo HaH'
6o"r lsuree a6co. r rcruoe orKJroHeHHe B 3HaqeHr. r fx  K.  r I .  . [ .
. [oxoar{r npHMepHo .[o 0,6%.

l[ p u ee.a,eH H br rl n'p r4 M ep HeJrbsfl crruT arb H cqep rr brB a roilru M
r.r Ha ocHoBe efo cAeJraTb BbrBoA o KoJrI{qecTBeHHoM BJrHflj
HHH HepaBHOMepHOCTH nOTOKa Ha XapaKTepHCTHKH anpe-
raTa, Ho oru ,pe3yJrbrarbl  roBoprrr  o ,Heo6xoAHMocrH HccJre-
AOBaHHfl  AaHHOTO BOripOCa B KaIKAOM KOHKpeTHOM Cryr{ae.

Taxxe 6ntna cAeJraHa nonbrrKa orIeHHTb BJrr4rrHHe He-
ycTar ' roBHBrxerocf l  pelr{u Ma rroroKa B rHApoTyp6uue npH
pefyJrHpoBaHr4h ee HarpysKr.r  Ha xapar(Tepr4crHKH afpefa-
ToB. C erort ueJrbro B 1962 r. 6lr.nu npoBeAeHbr cneuuaJrb-
Hbre HcnbrraHuf l  Ha rr{Apoarpefare Nb 5 'HosocuSupcxor i

f3C. MeroAuxa onbrra 3aKJrroqaJracb B ToM, qro [ ra arpe-
raTe, pa6orarcrUeM Ha pyr{HoM ynpaBJleHHH (Ha orpaHl l t l f l -
TeJre orr{pbrTHfl) ,  npoH3BoAHJrocb 6ncrpoe HsMeHeHr4e Ha-
rpy3nu B npeAerrax l0-20 MBr u ,perucrpupoBaJrocb H3Me-
HeHr're Mou{Hocru H nepe[aAa AaBJreHHfl  B cnr]paJrbHori  Ka-
Mepe ryp6uuu. Pesynlrarbl  HcnblTaHuf i  noxa3ai lpr ,  r r ro He-
) . 'craHoBHeurnr:rcs pex{HM B MoMeHTbI ycrar{oBJreHHfl  Mont-
HOCTH OKA3bIBACT HC3HAqHTCJIbHOC BJ IH f lHHE HA .RCTHqHHY

I ( .  t r .  A. ,  T.  e.  gror Qaxrop Mox{Ho cr{HTarb HecyqecrBeH-
HbII\[.
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xapaKrepHcrHKy arperara

rKTHqecKoe H3MeHeHHe cos Q

nocl l6nPcroi t  f3C MeHfler K'  n '  A'

. Taxoro poAa noilp aBKYr Moryr 6ltrl

leM KoppeKTHpoBKH xap aKTepHcT14K

arpef  a roB,  TaK KaK IA iUercrcq  pa6ouue xapaKTep l lc rHKH

reHe,paTopoB pr nJlaHl4pyercf  pe)KHM afperaroB I io aKTr4B'

Hbrr\{ vr peaKrHBHbIM tour"oti"*' oAuaxo BBI'IAy 
1T19:f

nDofHo3I , IpoBaHH' IMoI I I .HocTeHcTaHI I ]? .wHarperaToBToqHbI I . {
vqer sTOfO Qanropa npol ' I3Becr l4 HeJIb3f '
'  ^"Hl i ro". t i ,  

, t  nepeMeHHbIX Qaxropon paccMorpnM re'

KoTopble BJII]f l}oT Ha I,IsN,IeHeHHe HaIIopa HeTTo rHApoTyp.

6usl t :
H n- H a_.'L'H ' -

rAe H. - -  Ha i lop  Her ro  a rperara ;  Ha:Zu 'a -Zn '6 -HaI Iop

6 p y r r o u . p . . u ' ' u i ^ H - n o r e p l , I H a I I o p a H a c o p o y A e p i l { L B a .
TTITTI 'Y NEII ICTKAX I , I  B BOAONOABOAfl I I INX COOPY111CHHflX;  7"5 '

i ; ' - - -  5r* ."n" coorBercrBeHHo BepxHefo H HH)KHero obe'

Qoe n 3oHe arperarHltx 6noxo's '
' -  

Tun KaK 
"u 

6ontugHcrBe craHul4f l  Aarr i I4Kl I  ypoBHe[

BepxHefo 
"  ""*"aro 

6le$oB cTof lT He Ha Kax{AoM arpera-

T e , a B o A H o M - A B y X H 3 M e p I { T e J I b H b I X c T B o p a x , T o l l p h o n p e .
AeJreHHr.r Hanopa 

"6pyrro HCIIOJIb3yIOT CpeAHI{e ypoBrIH IIO

iru"t l "" .  I lo lo6uoe bcpelHeHge 'BHocHr l lorpei lHocrb u u:-

J I H q H H y H d I I o . p a a r p e r a T a , K o T o p a f l o r l p e A e j ] f i e T c f f X a p a K T e .
p o M n e p e K o c a n o ' u . r r o f i I I o B e p X H o c T I 4 H H e y c T a H o B H B l l I ? I M c ' I

/ 4 n n > K o H H e M B o A H o f o n o T o K a B H H ) K H e n , r 6 l e Q e f 3 C .
flepenal Hanopa Ha copoyAep>K-IIBaIoilrHX peuerKax

3aBrrcHT or Hx qucroTbl vr Mox(er 6tlrt pa3JII4qHbi[[ Ha

tropatvp6l ' luax,  nosToMy HaIIOp Herro KalKAoro arpel 'ara

TaKx{e Moil(er orJluqarbcn' Drar\ur<u 3aMepa nepeilaAoB

H a p e u l e T K a x y c T a H a B J I H B a l o T c f l H a K a } K A o M a r p e r a T e ' H o
lrx Ha3HaqeHHe H TOI{HOCTb I{3MepeHHfl  BeJII ' , IqHHbI nepenaAa

He yAoBJIeTBopflIoT ycJIoBI{flM paccrt'rarpHnaeiraoft 3aAaqfl '

OHd craBgrcf l  AJI f l  KoHTpoJIf l  3a cocrof 'HHeM pelueroK'  a He

3a orrepaTl{BHbrM ga6.urcAeHl{eM sa Be.TIHTIHHaMI{ I rOTepb Ha-

nopa Ha pe[rerKax. Paccuolp_eHHe MarepI ' Iar loB 3Kci lJIya-

TauHH rlo pffAy craHI{Ltl ' I (Honocu6upcxoft ' I4pxyrcxoii '

bolnr.noir  fOC HMeHH . I IeHrzua) I IoKa3bIBaer,  qro H3MeH-

rrHBocrb K. n.  A.  arperara.or BeJHr{HHbI 'LH HaxoAHTcf l

B npeAeJlax Aecfrblx AOnet i  rpoueHra'  Xapaxrepuo vr ro '

qTo H3MeHeHI,I 'I I{MeIoT MecTo. ToJIbKo ;B [epHoA oTKphlTofo

DVCJra. B nepuoA 3ar(pbrToro pycJla.  peueTI(H qHcTble I {  Be;

!ffi ;; 
- 

Li'6y ner o np e4ensrilq r,o rI bKo x a p a {rep I4c -rHKa -

.14 I



MH repenaAoB Ha peuerKax r r {Aporyp6au.  B  npuneAeHHbrx
npHMepax Hanop HeTTo onpeAeJrf lJrcf l  .c TorrHocTbro Ao
0,2-0,5 %, r{To BHocr.rr  nqfper luocrb B 3HaqeHnf l  K.  r r .  A.
arperaron 0,01 -0,  I  o/0,

T a 6 , n u u a  4 - 2
B.rnqnne nocroflHHbtx lt [epeMeuHux $arropoB Ha K. r. ,4.
arpsraToB

I4eHoc ryp6aH or KaBH-
TAIIIIA H HCTHPAHHfl
H A H O C A M H

I '"Apar.nrqecxHfi pexuM
BepxHefo 6seQa

Pexuu reHeparopoB

I4eMeHeHue Hanopa Her-
TO Ha arperarax

BrHqHHe Hacrpofi rH xorrl-
6uuaropuoft csssn

B,rssnue Hacrpof ixn cac-
TeMH peryJrnpoBaHHff
(ycrpaHeHze .rrroQron)

n o 2

A o l

A o l

0 , 1

I

0 , 5

0 ,  1 - 0 , 3

0 ,  08-0,  I

0 ,  0 l  -0 ,  05

0 ,  I  - 0 , 5

0 ,05-0 ,  I

VxasaHune 3HaqeHr4fl no-
rperxHocTH MoxHo noJry-
qHrb npH cHcTeMaTnqec-
KHX HaTypHbrX uCnblra-
D f  ' A A

Tpe6yrorcn cnequaJrbHbre
r.rccJreAoBaHVfr nJlfl. onpe-
AeJreH[rrr norDeuJHocTH -

Vraeasuue su'aqeHHg rro-
rpe[IHocrH MoxHo noJry-
qnrb npH oneparHBHoM
nporHosHpoBaHuu pexuM a
peaKTr-rBHbrK Mou{HocTe
reHeparopoB

I{uQput onpeAerreHbr npH
oTcyTcTBr-rH -AaTqHKOB
3aMepa HanopoB I Io ar-
perarHblM 6aoxam

B ra6n. 4-2 npuneAeHbr AaHHbre o BJrr.rrHr.rH nocroflHHbrx
I , I  r repeMeHrrbrx Qaxropon, nof lyqeHHbre, rJraBHbrM o6paeou,
Ha npuMepe HoBocu6r . rpcKof t  f3C.  Ouu HMeror  opueHrupo-
BorIHbl I l  xapaKTep H npHBeAeHbI JIHIIb AJrf l  Toro,  r {To6br no-
Ka3aTb nopf lAoK B,eJrHr{r iH, xapaKTepr43yrolr lHX H3MeHqH-
BOCrb U Mepy AOCTOBepHOCTH arpefaTHbrx  .xapar { rep t rcTHK.

4.5. KATIECTBO HATIYPHbIX XAPAKTEPHCThK THAPOATPETATOB

Hiueercq HecKoJrbKo MeroAoB HarypHbrx HcnbrraHHl:r
rHApoTyp 6uw. OHH oTf lHqaroTcf l  cnoco6aMH H3MepeHr.r f l
pacxoAa BoAEr, npoxoAflurero qepes ryp6r.rHy
142

Hau6o,rr tmee pa6npo6TpaHeHI{e nof iy l { I ' l f l I {  ABa Cnoco6a

HaTypHbtx  HCnb IT  AHH|4 :  noJ IHb Ie  sHep l -eT l4  qeCKHe HCnbITaHHt l

H ynpouer{Hbre. Eo.nee ToqHbrM cqr,rTaeTcf l  nepnnl t  cr toco6,

T a K K a K o H o c H o B a H H a H a T y p H o M 3 a M e p e p a c x o A a B o A b I '
npoxoAf l  u lero qepe3 l 'yp6HHy.-  

MeroAtr  3aMepa pacxoAa, npuMeHfleMble B Hacrof luree

BpeMfl ,  fBJl f l roTcq HeAocTaToqHo co'BepueHHbIMH KaK c Toq-

KH 3peHr4f l  r4X TOTIHOCTI4,  TaK H c I IO3HIIHH ]AO6Crna HX

HsrroJrb3o BaHHf l .  Ao cux nop onpeAer IeHHe ryp6HHHoro pac-

xoAa npoH3BoAZTCR Bepryr r reqHuvr  cnoco6oM. f lp IE sHaql { -

TeJrbHbIX nJIouIaAflX BX9AHbIX ceqeHgli  Hai lopHOro Tpy6o-

npoBoAa arperaTa 3To cBf l3aHo c  Heo6XOAHMocTbto HcnoJIb-

sosaHzs 6o.nt ruOro r {Hc. r la  BepTyIxeK,  yCTaHoBJIeHHbIX B H3-

MepLITeJIbHoM cTBope.  Bepryruxn KpeI I f lTcr  Ha cneUnaJIbHof t

paMe, KoTopafl  nepeNIeuaeTcfl  c I IoMOIIIbIO IIOA6eMHHKa.

Ku*ao" nsnrepeHue rpe6yeT MHOrO BpeMeHI{ H JIIOAefi,  qTO

npennrcrBVeT YcTpaHeHHIo MHoTHX BHeI I IHHx $axrOpOe,
BJrHfrouIHx Ha Tot IHOcTb H3MepeHI{q,  no3ToMy pacxoA BoAbI

3aMepfleTcfl  c cyu{ecTBeHHort norpeu,HocTb}o. Kponae Toro'

B l lpoqecce ucIIbITaHHfi 3aMepfloTcfl  MoIIIHocTH 14 HaIIOpbI

afperaTa TaKlKe c  HeKOTO'pOI i  r lo rpeI r IHocrb lo .^  
f lo rpeurHocrb HarypHoro cnoco6a i lcnb l raHHi I  Mol l {Ho

onpeAeJIHrb Ha ocHoBaHHu QopvyJIbI  K.  n .  A.  arperaTa

N
7: -g31nq-,.

i rAe ,V- aKTHBHaq Mol l lHocrb reHeparopa; H -  not le3Hblfr

Hanop ryp6HHbr;  Q -  pacxoA ryp6HHbr.  f lpe4e.nbHaf l  orHo-

cHreJrbHaf l  norpeuHocrb H3MepeHvtf l ,  K.  i l .  A.  u.  l2 l

Er: Et * En --1, Eo'

OruOCureJIbHo Heo6XoAI,lMoiI TotIHocTH I4sMepeHIl/.f l . rap a-

MerpoB pe>K?IMa fHApoarpefaTa cyulecrByloT pa3IHIIHbIe

MHeHHn. B i lpaBHJIaX I IpHeMHbIx HcnbIraHHIi  ruApoTyp6utt
yKa3aHo, rrro roqHo,crb l{3MepeHHfl pacxoAa rpH tsepry^rye^Y-
HbIx HcIIbITaHHfix AoJIX{ 'Ha cobran.trnr l  l%l Hanopa -0,2o1o,

MouIHocTr{ - 0,8%. Ans raKgx 3HarIeHI't ft npeAeJlbHaq oT-

HOCHTeJrbHaf l  rorpelxHocrb 6n:2olo.  L lMeruTcq n ApyfHs

peKoMeH Aa\ilkr LJrfl npoBeAeHHff HaTypHbIx HcnbIT a114ir ru'

ApoarperaroB. B UI.  39]  yKa3aHo, r l ro ror lHocrb H3M€P€-
Hltfr, pacxoAa AoJI)I{Ha cocTaBJIflTb 0,2--0,3ofs. Taxan Toq-
HOCTb [Of lyr laercf l  ToJIbKo npH MHO|OKparHblx 3aMepax
pacxo,(a B oAHoM H ToM )Ke peiKHMe. PeKoMeHAyercn I Ipo'
BOAHTb He MeHee AByX saMepoB. Moulnocrb afpefara TaK'
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)Ke AoJrx(Ha HsMepffTbcf c ouru6r<ott  He 6o"nee 0, I -0;2010.
3ro  Aocr r r rs ,e rc f l  npHMeueFIHeM npH HcnbITaHHnx npeI lH3H-
oHHbrx  npu6opoB,  npnqeM,BCr  sJreKTpoannapary 'pa  AoJ IX(Ha
6srrn nporapupoBaHa AJrf l  roro xoe$QnqueHTa MourHocr l l ,
npH KoropoM HcnblTblBaeTcf l  arperar.  f lprz HarypHbIx HcIIbI-
TaHHflx rrocJreAHee oco6euno BalKHo, TaK KaK yBeJIHqnrb
I {HCJIO 3AMCPOB AJIN CHH>KCHI4f l  NO|PCIIHOCTH AOBOJIbHO
TpyAHo BBLIAy 6onrmofi TpyAoeMKocrH KalKAoro eAHHHI{-
HO|O 3aMepa.  f lpn 3THX yCJIOBHf lX I IpeAeJIbHaf l  OTHOCLITeJIb-

HAf l .  [OfpeIXHOCTb yM,eHbUaeTCf l  AO 3Har IeHHt l  E" , :0 ,5+

0,7 olo

Ans pe)Kr.rMHbrx 3aAaq 6o.nee npaBHJrbHbIMI4 rBJlflIorcf
ycJ IoBHrr  (cu .  nuue) ,  yKa3aHHbIe  B UI .  39 ] ,  ra l (  KaK
eQQerruBHocrb pex{HMHbIx saAar{ HeBeJIHKa.

llpe4enrurte [rorpelxHocrn Bcrperralorcfl peAKo, rlogro-
My 6onrurutl HHTepec npeAcraBJIflIor BepoflTHocrHblre rlo-
r ,perxHocrr . r ,  peaJru3yeMbre c HeKoropola uepofr  AocroBepHo-
crH. BepoarHocrHble norpelxHocrLI npH HcnoJlbsoBaHLII,I
MeroAa paBHbIx snr iqHr.r f t  UI.  l2]  nroxno BbIpa3urb KaK

E*  -  Sy i ,

KaK pacxoA BoAbr ,  npoxoAfuer t  uepe3 arpe faT,  He 3aMepq-

erc f ,  a  onpeAeJ l f le rc f  KocBeHHblM I IyTeM'  HanpHMep Ha

ocHoBaHHH nepenaAa AaBJ leuv tk  h  e  AB,YI  roqKax H3MepH-

reJrbHoro crBopa cnI4pa.n, luof i  KaMepbI UL 5] .  B srovt  cr ly-
qae c l rgTaerc f  ,  q ro  pacxoA ryp6 l . tH t  t

{

ff
I

I

l

I

Q': khn', (4-8)

rne h n m* I locTof lHHrte xoef iSuqueurbl ,  KoTopble Mo)KHo

onpeAeJIHTb TOJIbKO npH noJIHbIX SHepfeTH{€cKHX HCIIbITa-

HHsx. KoaQQuuueHl r IoJIe3Horo Aef icreuf l  arperara

* _  1 v
9 . g l k h ^ H  '

A r -
l f  h ^ '

r ,U,e ,4 :9 ,81k-  nocTof lHHl t f i  v tuoxnTeJlb .  B npaKTI4I {e  cqn-

TaieTCx, qTo B CpeAHeil i  i i i :A,$, TOiAa i ieiKo i iOri i ' ' i l iTb Oi-

HOCHTeJIbHbIe K.  n .  A.  arpefara

(4-e)Arr-#
(4-7)

fAe 0 - npe4eJrbHarl orHocHTeJIbHaff norpeIIIHocrb apry-

I{rOHT2, o[IpeAeJlfeMafl no IIpHHIIHIIy paBHoIo BJIHflHLTfl ' ;  n-
r rHcro apfyMeHToB. '

i lpu rroBbrrrreHl{I4 TorrHocru I{BMepeHLIf l  Bcex BerLIqI ' IH

MO)KHO CqHTaTb paBHbIMr. r  norpe lxHocTH LIX I {3MepeH?I f l ,  T .  e .
c t t l ' ITarb,  qro  0= Orv=,01r=6c.  l lpn nouuxenHoi l t  ro l {Hocr l4

HsMepeHnf  BeJIHqHH, Heo6xoAHMbIX Lt r f l  pacqera K.  I I .  A.
arperara,  norpe lxHocru He paBHbI .  O6t tqHo norpe l l rHocrb

H3lt{r€peHHfl HaIIOpa B HeCKOJIbKO pa3 MeHbIIIe I IOTpeIXHOCTH
ra3MepeHr{ f l  MOII IHOCTU H paCXOAa.  opHenrHpOBOtIHO MO>KHO

clrr lT.aTb, qro nofpeuHocrl l  H3MepeHHfl MOUIHOCTH Lr pac-

xgAa npr{MepHo ,paBHbI ,  a  HaI Iopa -s  4-5 pas MeHbIxe.
Tor4a noJIyqHM BepoflTHocrHble i lonpe[IHocrl, t  Arq IIpHBe-

AeHHbrx Bbr[re AByx yc.nonuft ucnutaHufi coorBercrBeHHo:

E*, -  0,33 .0,7 J/T= 0,40lo;

E t e  , _  0 , 4 ' 2 t 2 j +  l , 3 o / o '

?tn 3Har{eHr-lf l Mox(Ho npltHflTb sa i lorpeluHocru HSMe-
peHHf K. n. A. npH noJIHbIX sHepreTIIrIeCKHX I4CnbITaHIIRX.

I- Ipu vrpoueHHblx onepreraqecKux HcnbITaHHflx Toq-
HOCTb OrrpeAeJIeHI{ f  I ]apaMeTpoB afperaTa I IoHH]KaeTcf l ,  TaK

l4'4

HCnutauHH, i lp f i  KoTopblx  nOIyqaIOTCf  oTHoCI{TeJIbHbIe

K. n. A. ?fpr€f&TOB, Ha3bIBaIOTCfl ynpOII le'H.HbIMH' TaK KaK

aX i lporpaNlMa AocTaTOrIHo npocra A rpe6yer  H3MepeHHt l

TOJIbKO BeJIHqLIH N,  H,  h .  ECTeCTBeHHO, qrO bTUOCHTeJIbHbIe

K. rr.  A. He MOryT 6nrrs ucnoJrb3oBaHbr Aflq peIxeHLIf l  pe-

)KHMHbIX 3aAa'{,  TaK KaK xoaQQHIIueHrst .4 n m pasJIHqHbI

AJrf l  arperaToB. f lepexoA )Ke or oTHocI,ITeJIbHbIx K. I I .  A.

K a6coniorHbIM conpoBoiKAaeTcq AonoJIHHTeJIbHbIMH IIO-

I4sMeueHHfl,  K. i l .  A. AJIf l  AByx coqeranuit m:0,5 Lr tr t :
I

0,025010.
l0-106 t45



f lepenag AaBJreHhf i  B cnupa,nluor l  r {aMepe saMepffercf f
Tdl{x{e c norpr€lrlHocrblo H3-3a nyJIbcaIIHH IIoroKa H ypo,BHfl
cro;r6a ; ' r {HAr{ocrH lJrH pTyrH B KOJTeHaX HSMepHTeJrbHbrx
AaQrrraHoMerpoB. oco6eHuo cHJrbHaf l  nyJrbcarrHf l  HMeer
Mecro npn 6o.nbrrrHx Har\py3Kax afpefaron. opreeHTHpoBorr-
I{O, BBI,IAY OTCYTCTBIIS 6ONCC i lO.IIHbIX AAHHbIX, NO|PCIIIHOCTb,
BHOCHMaf l  nyntcaqnef i ,  MolKeT 6t r r l  npHHqra no AaHHbrM
AJrf l  Hosocu6npcxoft fOC, rAe uan6o.nrrxafl  nyJrbcarlnrr
cron6a X{HAr(OCTI{  B KOJTeHaX BOATTHOTO AHQnaaHoMerpa co-
craBJl f le r  l0 -20 MM. Ecnn npuHf lTb,  r r ro  ror rHocrb H3Me-
peHrr f l  paBHa 0,170 B npeAeJrax nyJrbcHpyroqef i  xu4xocrH,
TO npeAeJrbHaf l  orHocHTeJrbHaf l  norpe lxHocrb H3MepeHHf

lepe I I aAa  A ,aBJ reHHf l  B  cnHpaJ rbno f i '  KaMepe  r yp6uHu  npH
h :100  .  200  n , t na  Bo '4 .  c r .  paB ,Ha  0n :0 ,2 - l o l o . ' r  

I

Haxoueq,  cy i l {ecrBeHHoe gHaqeHHe LrMeer  ror rHocrb
OII 'PCACJICHITfl  BCJIHqHHbI K. I IPU YNPOUICHHbIX 3HEPfCTHqC.
CKHX HCI]bITAHI,IgX NPCANOJIATACTC'I,  qTO MAKCI-IMAJIbHbIC
I( .  I I .  A.  arperaTa,  [oryr {euHbre no AaHHbrM HaTypHbrx H
MoAeJrbHbrx Hcnbr r anurt,  coBrr aAa ior. TorAa

fAe (AilMaHc - MaKcr.rMa,uluuli orHocHTentHrrfr K. n. A.
?rperara no AaH[rbrM HarypHbrx Hcnrtrauuf i ;  TlMua*c -  Ma-
<cr.rrua"nlusrui r(. tt. A. arperaTa no AaHHbrM NroAeJIbHbrx
ncnuraHnf i .

l lorperuuocrb -oilpeAeJreHHfl Beflr4rrHH tt k, r(oropyrc- eue
Ha3brBaror xoecpQuqHeHTOM pacxoAoMepa, onpeAeJrf lercf i
HecoorBercrBueM MOAeJrbHbrx H HarypHbrx MaKcr{MaJrbHbrx
K. n. A., u AJIr KoJIHq,ecrBeHHbrx noKa3aTenetl, IrpHBeAeH-
HbIX B ra6n. 4-2,  norperxHocrb 0a: l+20[.

Taxuu o6paeonn, o6u{aq orHocHTeJrbHaf l  r rorperxHocrb
B 3Har{eHr4f lx r( .  n.  . ( .  arperaToB r ]pu ynpoi l IeHHbrx sHepreTH_
qecKHx HCnbITaHUfX

0r r :8 r *  8o*Sr fmEa-F0 .=  (1 ,6  -+  4 )o  lo .  (4 - l l )

BeponrHocrHafl norperrrHocrb ynpoureHHbrx Hcnmrauuft
D*r, :0,33 (S" * So * mtn) y'T{6n* g,o, (l ,4,+-3) 0/s.

r46

JreHo, r{TO B pa6ouef i  3oHe rr{ApoTyp6nn no. MoxIHocTH pa3'

6poc roqeK pacxoAa AJIf l  sanacnuocr l ' I  (4-7) cocraBJIneT

flpe4eJrbHarr H BepoflrHocrHafl rrorpeilHocrl,I K. n. A. ar-

p e r a r a  c o c r a B f l r  D r : ( l  *  3 , 5 )  o / 0 ,  E * ,  - 1 0 , 7 - - 1 , 7 \  0 l o '

Srlr U,uQpn AocTaTOqHo 6nuaxw K IIoIpe[IHocTflM ilpPI
n n  i l r r r  r v  u a r r / n r r L r r r  u n n l r r  a u u i ' l  n o 3 T o M v  M O X ( -

f f P u l l t r A t r I . l n f l  l l \ - ' . l l r r D r ' / a  r r q r J  - - - - - - -  J

Ho c r i r4Tarb  sTH ABa cnoco6a  paBHO3HaqHbIMI ' I '  Bo  Bcex

qeCKHX I {C I Ib ITaHHqX 6Ol l l t uoe  3HaHeHrHe I4MeeT TOqHOCTb 3a '

Mepa MolrrHocrn.  Ec'nu HcnoJIb3oBarb'  HanpHMep' He nRt=

, I IH3LI6HHSe npu6opbl ,  a BaTTMeTpbI c KJIaccoM ToqHoCTI ' I  U,b
/  6es  cner lgaJrbuof t  rapupoBKg rpaucQopMaropoB ToKa H Ha-

npf l )KeHHf,  To oTHocHTeJIbHaf l  norpeuHocTb 3aMepa M0II I '

HOCTH |BeJIHgrHTCn.nO 20fo H Ha 3TH X{e BeJIHqHHbI BO3paC.

TaeT npeAeJIbHas norpe[ IHocTb K '  n .  A .  a fperaTa '
I - lo lyueHHlie pe3yJrbTarbr rro norpeuHocTrlM ynpoueH-

HbIX gHepreTHqeCKHX IaCnl t raHUf t  CTOJIb SHaqHTeIbHbI '  t {TO

Mofy1' npeBocxoAl4rb pa3IHI{He uHnHBLrLy^aJIbHbIX pa6ounx

xapaKTepHCTHK. , [ le r?crer l reJ lbHo,  B S 4-2 I IoKa3aHo'  r {To

pa3r l4r {He THI .HBHIyaJIbHbIX XapaKTepI{cTHK arpe laToB I IO

i { .  f l .  A .  cocTaBJI feT 1-30/0.  , [ lonycru1, l ,  r l ro  uaz6onguee

sHaqeHlae K.  I I .  A.  arperara cocraBJlqer  85-90%'  lo- r {a
HaHMeHb l Ia f l  a6co l t o rHaq  no rpeuHocTb .  6y4e r  1 ,6 -1 ,80 /0 ,

a  ;g .au6onul la f l  3-3 ,5%. j ru  AaHHbIe HaTaJIKHBaIoT Ha

CCTCCTBCHHITI I  BbIBOA O TOM'  I {TO BO MHOTHX CJIYqAf lX XAPAK'

TepHcTHKH, I I9J IyqeHHble ynpoi l IeHHbIM cnoco6Ou'  HeI Ip l l roA-

Hri AJrf l  pe11IeH?If pex{HMHbIx 3aAar{. OAuaxo sToT BbIBoA

He MOX{eT f lBJI f lTbCf l ,  U 6eCCnOpubIM,  TaK KaK AHana3OH nO-

rpeu,Hocrefi  nennK, H gCJIH n,pl lMeHflTb cnequanbHy1o MeTo-

l0r 
' -147

(4-10)



AHKy HcnbrraHHfi, o6ecneqzBarouylo noflyrreHHe HH3rrrero
npeAena norperxHoctef t ,  To gru xapaKTepI{craKr. I  Moryr
6ur l  'ucnoJrbaoBaHbr AJrf l  perxeHuf l  pex{HMHbrx 3aAaq.

4-6. CTATHCTHqECKOE OnpEAEJtEH'hE H3MEHq|HBOCTh K. n. lq.
ATPETATO,B

Eo.nluras rpyIIna pex{r{MHbrx 0aKTolp,oB, BJrr.rf lroulHx Ha
K. I I .  A.  afpefaToB, HaxoAHT oTpa]KeHHe B pasi l r . r r rHoro poAa
oTTIeTHbIX AOKyMeHTaX rHApOSJreKTpOCTa'Hr{Hz, nO3TOMy rro-
fl,BJlrercfl Bo3Mo)KHocrb lrx o'6p a6orxu c noM,orublo MeroAoB
MareMarraqecnoft  crarncruKrz.  f lpnueHureJrbHo K 3aAarre
yTor{HeHHfl  sHepreTr. IqecKHx xapaKTepHcTr{K arperaToB I , rH-
TepecHbl TpH 3aAar{H MareMarHr{ecxoft  craTHcruKtr :

l. Onpele.rreHne cpeAHeBe,poflTHocrHoro sHarreHufl rI
AHCIrepCHr.r  KaKOTO-rO pex(HMHOTO napaMerpa npH npoqHx
paBHbrx ycJroBHflx.

2.  Onpene.ueHHe KoppeJrf luktoHHbrx csqser i
>KlrMHbrMH rra paMeTp aMH.

3. Vroqseuze rexHHqecKr{x xa.paKTepucrHK,
orp alKaror Aerep MH[rHpoBa,r-rHbtx ssnenHfi  .

l lpex<Ae r{eM nepeftrn K KoHr(perHbrM BonpocaM, pac-
qr l rorpuM KparKo psA o6urux noJroxeuuft  MareMaruqecxoi ' l
craTHcrHKH, ueo6xoAHMbrx r,i ln Aa.rlnHeltlrero r43JrolKeHr.rfl
UI .  49] .  Tar rarc aHaJrH3 npoBoAur,cf l  r r ro,  orqerHbrM AaH-
HbIM IIpOIUJIbIX JIeT, BO3HHKaeT BOnpOC O CyilIeCTBOBaHLI14
reuepanluofr  coBoKynHocrn r1rf l  xapaKTepHcrHKH l4HTepe-
cyFouIHX qsneHnrt Ha 6yayulee. l loa reHepaJrb,l loir conoKyr-
HOCTbTO rrOHHMaeTCf TaXaf l  coBoKyrrHocTb oTqeTHbrx AaH-
Hbrx, KoTopas uccJreAyeTcfl c Tor{KLt 3peHHfl HeKOTOpOfo
rlpH3HaKa. !,eiicrnureJrbHo, Ailf l , MHoTHX fOC ycnonun
npournbtx JreT rrpI4HqHnHaJrb,HO OTflLIqaIOTCff OT y'C.nOnHri
6yayurero.  Conepure,HHo HexapaKrepHbrMH, HarrpuMe p,
sBJrflrorcfl ycJroBr.rfl npeveHHoft aKcrrJryarsrrHH, KorAa rrpo-
HCXOAHT BbrAarra MOUIHOCTH B Cr4CTeMy nO BpeM,eHHbrM CXe:
MaM, BOAOXpaHHJIHII Ie He 3arroJrrHeHo, npoHcxoAHT trHTeH-
cI{BHoe nepeQopMprpoBaHue 6epenon H pycJra BoAoxp alv-
JIHII Ia,  H'HTeHcIrBHo'pa3MblBaercf l  u l lxsnf i  6 le$,  arperaTbl
pa6oraror npr.r  Hanppax HHIKe rorycruMbrx B HopMaJrbHbrx
ycJloBurrx H T. A. Moxuo t tor{Tn yBepeHHo cKa3arb, r{To 3a
91el  pe3Koro HsMeHeHr.rrr  rapaMerpoB H yc.nonuf i  pa6orsr
fOC crarncrnKa, noJryqeHHarr B ycJroBr4qx BpeMesHoft  eNc-
wryaTar\uw, He Mox{eT AaTb HaAe}KHbre pe3yJrbTaTbr /. jtf l
oueHoK Ha 6yAy'uee. Ho H B ycJroBnffx nocrosHHofi oKc-
nJlyara'I lHn 3a cqer I{3MeHeHHfr. poilw B cHcreMe Hr[r4 KaKLIX-
1,49

ceHHero ,  oceHHero ,  J reTHe fo .  nns .Qax topoB ,  xapaKTepu3y -

lOr{Hx CoCTof  HHe HH)KHero 6 leQa,  ueo6xOA'HMO'  KpoMe

oco6eHuo aTo oTHocHTcf l  K THApaBJIHqecKHM I I  rHApoJlor l l -

qeCKHM QaxropaM, AJI f l  KoTopbIX Teopgf  nporHo3gpoBaHnn

ocHoBaHa Ha MeroAax MareMarnqecxof i  c raructuKu'

f lpaxruuecKll  LIrfr  nrc6oft c.nyuafIHoIi  seJIaqHHbI _cyqe-
crByer  TeoperHr{ecKaf l  Qynxunn pacnpeAeJreHHf l .  BBUAY

STOrO leHepaJIbHaf l  coBoKynHocTb,  paccMaTpHBaeMaf l  c  Tor{ -

KH speHl{ f l  KaKofo-To I IpH3HaKa,  XapaKTepH3yeTcs Bepof lT-

HocrHbrM 3aKoHoM F ( i )  c .uyuaf iuor? BeTIHqHHbI  x .  Bepo-

s tsoCrHt t f i  3aKOH reHepaJlbr lOl i  COnoKynHOcTH Ha npaKTI4Ke

ilOI{TH BCCTAA HC HSBECTCH, IIO9TOMY LNfl CfO ONPEACJIC-

H;4f l  r to  HeKoTopoi i  sH6opKe paccql4TblBaeTcf l  3MnHpuqecKoe

paCnpeAeJIeHI4e I, I  BCe HeO6xOAfaMble CTaT'I ' lCTHr{eCKI{e BeJIH-
qnud.  Tar  KaK [1r f l  6o.nnruuucrBa pe>KH'MHbIX $anropoo
(cu.  $  4-4)  HeJ lb3f l  cAer larb KaKoro-ro  arpHopHoro 3aKJI Io-

t49
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qeHri f l  o BHAe 3aKorra pacnpeAeJreHHfl  c.rryuar?uor? BeJrvqH-
rrbl ,  Bo3HLIKaer 3aAaqa crarzcruqecrof t  np,oBepKH fnrrore3lr l .
B.sroNr cryr{ae BbrABl4raercf l  onpeAeJreHHaf l  rurrore3a o 3a-
r{oHe pacrtpeAeJreHHr reHepa,utuofi coBoKyrrHocrr.r H rro
rrucroBblM gHaqeHLIf lM, BKJrror{eHHbrM B nu6opxy, f I4nore3a
npHHHMaercf l  HIH orBepraercr.  Anr.  SyHxunr,r  .pacnpeAe-
rreHrar reHepa"nsuol i  coBoKynHocrn,  gaKoH xoropoft  ycra-
i{oBJIeI'I '  OnpeAeJIflIOTcfl cTaTI4CTHqecKHe xapaKTepHCTI'IKH:
\,raTeMaTHrrecKoe ox{HAaH,He, AHcrrepcH'fl , cpeAHeKBaApaTHr{-
Iroe oTKJroHeHr.re H np.

B 3aAarra,x [porHo3upoBaHnf l  H KoppeKTHpoBoK 6o.rr l -
[ Ioe sHaqeHue HMe]or KoppeJrf luHoHHbre cBf l3r4.  Arq y i lopf l -
IoqeHZfl  n nap ua6.nrcAeur,rs (xr ,  Ar)  ,  (x" ,  Ua),  .  .  . ,  (xn,  An)
\{ox{Ho _npeAcraBz Tb r{x B npf lMoyro.nlsor i  cr4creMe Koop-
IHHaT. Bo nnuorux cf ly l {af lx Ha rroJryqeHHoM rpa$,r lxe sHAHo
)TcyrcrBue QyHxUHoHaJIbHof i  cnss'H, T.  e.  6AHomy 3Har{eHgro
r :  M n x { p T  e n n T R e T ( r T E l r l I l q ' F L  t r o ? | . r \ n L r z l \  r L ' 4 r r a r r r r r ? -  r ,  R  - . r r t t -r  u  r r v v r \ v d r u l \ v  u r r q a u l f  r l r L  g .  D  I  ( l r \ r l / \

tryqaflx noBopflT o KoppeJrfluuouH.oft .cBfl3H r4Jrr.r croxacrH-
recxol i  saBHcHMocrH MelKAy x H A. I4syueHue H oueHKa
,r ,Hx cnqsef i  ocyu{ecrBJrrrorcf l  c noMoulbro reopHr4 perpec-
' I TH .

Hau6o.nee npocrofi f lBJrflercfl nuuefiuan perpeccHq, r(o-
opafl tro3BoJrfler ouerrrrrb .nnHefiHyrc KoppeJrrrruoH]ryro
TaBHCUMOCTb MeX{ry  X .H a .  B  s roM cJryqae i lapbr  sHaqeuHf i
x i l  U t )  ( i :1 ,  2 ,  . . . ,  n )  npeAcraBJr f l ro rc r  

"  
a ,exaproso ' r i  cH-

rer\{e KoopAHHar H rrpf lMaf l  A-d*bx npoBoAurcf l  
-sos-

Iox{Ho 6nuxe K MHo>KecrBy rorreK. HeHsnecrHbre xoa$Qn-
{,HeHrbr a vt  b onpeAeJrqrorcf l  no MeroAy HaHMeHburHX KBaA-
r&T'OBr HCXOAfl  H3 VC/tOBHfl

2(Ar__,_ A), - MHH.
L

p acxoAbr fI4ApogJIeKTpOCTaHI\Ukr kI arperaToB, BeTpbI' ypoBH14

ro.qoxpaHHJIHua, _ 6l lonofgqecKl ' Ie sBJIeHHq B BoAoxpa-

HHJII tue H r .  A.  Taxuu o6pasovt,  Aet icrsHTeJlbl laf l  X8pzK:

Tepf icTHI{a norepb Ha copoyAep^>KHRaTUIHX pei leTKax I IMe-

er BHA 3aBHcHMocrH hi : 'hr(-Qn, kr) ,  rAe hp -  xoeQ$n-

uHeHT 3acopeHHf ,  I \ {eHf IOlquucs'  c 'nyuaf iHo'  3acopeHHe
peIxeToI(  Ha MHoTHX f3C MoX{eT np}IBecTLI K 3HaquTeJlbHol\ ly

U3MeHeHHrc  norepb.  Hanpuuep,  Ha Hosocn6apcro f t  f3C

B. 14. JIeHnua).  f IpuxtE4oqHbIe pacqerbl  noKa3aJIH, r{ro I Io-

TepH Ha peueTKax MotyT BbI3BaTb cyuIecTBeHHbIe H3MeHe-

HHf  K .  n .  A .  a rperaroB.

HciloJlb3oBaHLIfl 3UBM. BnITAY sroro ypoBHH HI'Ix{Hero
6le$a o6uqHo onpeAerlf lIorcr no crarl ' IcrgqecKofi KpHBofi,
KOTOpaf l  CTp,OUTCfl  nO CpeAHecyToqHbIM oTMeTKaM HI4X{HeFO

l 5 l
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I - lo groMy ycJroBr,rFo rrpeArroJraraercq MHHHMHsHpoBaTb
epTHKaJIbHbIe paccrorHHfl  B ToqKax xt  Ao Lrcxotuou gaBH-
rrMocrLI .  KoeQSraqneHrbr o H b,  uaf iAeHHbre npH pacr{ere,
a3brBalorcf l  xoarpQnqr4eHTaMH perpeccr4t4.  Ec.nu K MHox{e-
rBy ror{eK Jryque noAxoAHT KpHBaf l  60nee BbrcoKoro i lo-
f lAr(a,  To perpeccuf l  Mox(er 6uru ai lnpor(caMHpoBaHa
nouot r lb ro  MHoroqJreHa c reneHn m) l  (napa6o.nHrrecKar r

erpeccnr nopnlxa m) HrrH c noMorr{bro ApyrHX Qysxutrfi,
oeQQHr{HeHTbr Koropbrx ntr6nparorcf f  TaK, rrro6u mruunau-
I IPOBATb CPCAHUI i  I {BAAPAT OTKJ IOHCHNf t  BCCX TOqCK OT J I I { .
rrH pefpeccnvr.

;0



6le$a sa npoute4urHrl nepuoA. KoueuHo, n cpeAHecyTor{-
Hblx orMerr(ax npoRBJrf lerc,s BJTHfHIIe HeycraHoBHBtlrefocf
pelKIIMa, rro c oi lpeAeJreuHoir  norper.xHocrbro. ,Cpe4uecyrorr-
Hbre orMerKH orrpeAeJrf l rorcf  rpaQuxanrv pacxoAoB f3C,
KOTOpbre orpax(anr r{  pefyJrf lpHbre H HepenyrqpHbre KoJre-
6aHHq Hafpy3KH B cncreMe, f lBJreHraf lMH pa3MbrBa HJrH or-
JIolKeHHfl  rpyHTa E pycf le HHX{Hero 6leQa. B 3r.rMHHX
ycJroBHflx Ha oTrvreTKr.r 3HaqHTeJrbHo BJr14fleT JreAoBOe CO-
cTof lHlre,  saBHcf l r r lee oT TeMrrepaTypbr HapylKHofo Bo3Ayxa.
Bce ero Aaer ocr{oBaHHe cquTarb ,orKJroHeHHe yponHeft  or
cpeAHHX sHaqeHnrf  cnyuauubrMit  co6urusul l .  Taxuru o6pa-
soM, rrHTepec rtpeAcraBJrfleT xapaKTepHCTHKa 211.6:
:2n .6(Q" .0 ,  k " .o ) ,  rA€ ku .a-  cnyuaf iuur t  xoe$QraqueHr  Hs-
MeHqHBocrH HHl r {Hero  6 leSa. '

Pacqert t ,  BbtnoJrneHHbre no HecKoJrbKlrM f3C, noKaga-
JrH,  qTO 3a Cr reT xoeQSHr{HeHTa kn .a  K . r r .  A .  a rpe faToB Mo-
ryr_H3MeHnrbcf l  na 0,5- l  f ls .

Haxoueq, ue rracfla Qaxropoe, BJrH'rroIqHX Ha K. rr. A.
neHeparopa, 6un nu6pau cos p.  TeoperuuecKu H'Meercf l
BO3MO)KHOCTb pacrreTa K. n.  A.  reHepaTopa npH AeTepMH-
HUpOBaHTHOM fpaQHxe aKTHBHbrx H peaKTHBHbrX nAOUrUOCrei i
arperaroB. OAHaxo npu gr{cnJryaTauHH TaKHe pacqeTbr He
npoBoAflTcf l ,  4poMe roro,  rpaQnxu Harpy3oK. orpax(aror H
HeperyJrf lpHbre, T.  e.  cJryqar iutre Harpy3KH cHcreMbr.  B erou
cryqae pa6ouan xapaKTepHcrHKa feHeparopa 6y ,aer  HMerb
BHA rlr:rlr(cos cp, ft"), _rLe kr- c.rryvariHsui roS$QuuueHr
HsMeHqr.rBocrn cos q.  Ha K. n.  A.  arperara aror Qaxrop
Mox{er oKasarb BJrHf lHr4e npuMepHo Ha 0,bo/0.

4.7. NPH'MEPbI CTA.THCTh'{ECKOTO NPO,THO3HPO.BAHH9
H3MEHq'HBOCT'{ K.n, f l. AT,PETATOB

C r a T H c r l I t r e c r u f i  a H a . r r H g  A a H H b I X  t t o  n o -
T e p f f M  H a r o p a  , H a  c o p o y A e p ) K f i B a r o u I H x  p e -
uI  e r  K a x.  f lpune4em npqMep I  crarucruqecrof i  xapaxre-
pPrcrl{Kr{ norepb Hanopa Ha copoyAepx(HBarorrlHx pe[rerKax
ar\peraroB Kpacuonpcxol i  fOC. 3acopeune peruerox sron
craHuHH Xapar(TepH3yercrff cpe,auefi crefleHbru no cpaBHe-
HHIO C APyruMH, TaK KaK npuuuuorl 3acopeHHff fBJrflrorcfl
TOJTbKO rIJraBarcUIHe B BOAOXpaHHJTT{qe Mycop H nec. .II,.[q
aHaJrr . r3a HcnoJrb3oBaJracb crarHcrHKa 3a ABa foAa. 3auepur
reperraAoB npoHsBoAr.rJrr.rcb nepHoAHqecKH pas B 2_g cyroK

r rpHMepHo B oAHo r . r  ro  )Ke BpeMf l  (9-10 u) .  Bu6opot lHble

coBoKyrrHocTr4 Cnyvaf iu l tx  BeJIHqHH Q_OpuupoBaJIHCb OT-

AeJrbHo AJrf Tpex ce3oHHbIX nepHoAon. BttsyalrHrtf i  a]Ha[Lfi3

r roKaga.r r ,  qrO Hau6OJIbIxaq SaiOpeuHiOCTb peuIeTOK ga6nrc-

.u ,aercr r  B VI I -X Mecf luax '  MeHb[ Iar  3acopeHHocrb -

i  i t t- lV, B nep'oA 3aKpbrroro pycJla (IX-II  vrecnuu)

pelIIeTKI4 rIllCTbIe.
'  

Brrue yiKe roBopHJtocl o6 hTHAhTBHLVaJIbHOCTH npHrII ' , IH-

Hbrx H rrHcroBblx AaHHbIX CTeIIeHH 3aCOpeHHocTH pe[IeTOI{

KoHKpeTHbIX rHApoCTa'HIIHiI.  B qHCJIe $axropoB, BJIII f l I6II IHX

Ha CTerreHb 3aCOpeHHSCTLI  peUeTOK, I IMSIOTCq O6UeCTaHUH-

oHHbre H u.p..al"ot. .  K .rzc"r ly arpefaTHblx saxrops3 OT-

H o c f l T c f M e c T o p a c n O J I o ) K e H H e p a 3 J I . H q H b I X a r p e r a T o B ' q T o
cBfl3aHo c uanpaBJIeHHeM cKopocrefi  noAxoAflurero IIoroKa'

H 3ar'py3Ka arperaroB' onpeAeJlf l Ioulaf l  cKopocrb TIoAXOAfl-

ule1o nbro*a. Kport le Tono, He B'paBsorf i  cre'neHl' I  3acopqtoT-

cs H peuerKu :pa6oraioi i i i ix aipeiaroB. 3ra eaBvcr4T or

npauuu  o6u lec taHUHoHHoro  xapaKTepa ,  Ha I IpHMep . .  Ha I I paB-

JreHLIf BeTpoB. I IO9TOUy B,O3FIHKa€T eCTeCTBeu'Hltf i  BOIIpoC

o c T e n e H I 4 3 a c o p e H H f l c o p o y A e p x H B a l o u l i l x p e I x e T O K o T .
AeJrbHbIX afperaToB.

D,nn onpeae.neHuf .  cTaTHCTH.{eCXOf i  XapaKTepucTHKI{

cnyuafiHoii  se.nttqnusl, T. e. CTer1eHfi SaCopeH'I4q copoyAep-

)KlrBaroi l IHX peueroK Heo6xoAHMo onpeAeJIHTb ee QyHxUltto
pacnpeAerleHl4n BeponrHocrel'r. B o6ur9y :lyout 

ara QyHx-
t\ufl flBJrflercfl KoMro3I4IIHeH .[,pyrgx c.nyualiusrx QynxUufi,
r.rMelolqHX pa3JIHqHble 3aKOHbI pacnpeAefle'HH'f l  BepoflTHo-

Crel i .  i lOCrO.uSxy He LJIf l  BCeX IIpHqI' IH, BbI3bIBaIO[lHX 3a-

copeHr{e copoyAepx{r.rBaroulgx peueToK, H3BeCrHbI Qyuxuur
pacnpeAeJleHuf  Lrx  Bepof lTHocTel l ,  Bo3HHKaeT 3aAaqa CTa-

THCTr4qecKofo o I IpeAeJIeHLI f l  3aKOHa pac i lpeAeJIeHHf i  .

Haxoueu,  AI f l  oneparuBHblx  pacr{ero 'B 6onluroe 3Har{e-

HHe nMeeT nporHo3 3acopeHHocTI' I  peIXeTOK TIa OAHH LrJI l4

HecKOJIbKO CyrOK.
PaCqeru nOKa3aJIH,  qTo AI4ana3OHbI  H3MeueHnf i  I {  CpeA-

HHe 3Har{eHHf l  norepb Ha peurerKax npH Qt :const  Lnf l

pa3rHqHbIX arperaToB oTJI I {qaJIHCb He 6Onee qeM Ha 501o,

noelonny 6stn cAeJIaH BbIBOA 06 oAuHaxosofi  CTeIISHH 3a-

copeHHs AJIf l  BCeX arpefaroB craHu?IH.' I Ipn 
perxeHr{ r {  nCopof i  saAaq'  6uno cAeJIaHo Aoi lyqe-

HHe o HopMaJIbHO pacnpeAeJleHHof i  reHepa.r l luof t  CoBOI{yn-

HocrLI. Tax KaK crarv crl iqecKaf r l ' Inore3a BbIA:BHHYT"

K H3BecrHoI i  Qynxquu pacnpeAeJleHr le ,  npI {MeHgJIacb npo-

BepKa r r { I IoTegbI  I Io  KpHrepHIo X2,  pa3pa6oTaHHOMy
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Haxoneti ,  ecJrr4 n/IaHfipyeTctt oql, lgTKa pelxeTol(,  .  f0

B Bbrpax{eHHe (4- l3) BBoAI4fcf l  AoIiorlHrIreJIbHbIfI  xoaQ-rf n-

UI4eHT oqI lcTKH'kp.o1 l ,  t .  e .  pacqeTbl  BeAyTCf l  I Io  oAHok v ts

$opvIy"n
h 'p :  kp .oh ,  r . -DaQ' '

hp:  kp.oM (ko")  aQ',

rAe frpr - nocroflHHblfi Ko3QQHULIeHT, xapaKrepl'I3ylolqnfi cre-

(4-t4)

neHb 3acopeHHt l

hp ("-n 
- TOT )Ke

perrreror{ Ha pacqerHblfi (nnaHonntl) nepHoA;

Ko30$I4tlLIeHT, Ho iloryqeHHblfi ro orqer-

500 600 n3/c

Pnc. 4-7. CrarucrH.tecKue xapaKrepucrnKu norepr)
Hanopa jr3^copoyAepx(rrBarou{Hx peuerKax Kpacuo_
npcxoi.i fOC.

_ Anq nepnoAa c.. aBrycra no oxrx6pu; __ . _ _ Anrrnepnoaa c  Mapra  no  laar i .

krr :  kp ( , - t )  H hp: kv {"-1yaQ'.
Ec.nn npeAnoJraraercfl cHTyarlafl, B r(oroporl

peli leTot( l\,Io)t(eT )'BeJIi lr i l{Tbcfl, To

HbrM .u,aHHblM 3a npeAuIecrByIolIHH nepnoA;  M(h ; -Mare '

MaTI. IqeCKOe OX{I{AaHLIe AOIIOJIHHTeJIbHbIX I IOTepb Hanop a Ha

c o p o y A e p ) K H B a r c i l I n x p e u e T K a x n p H I I o c T o f l H H o M p a c x o A e ;
-kp - Tro"to"o"rft xoeQQzqneflr; x€par(+epx+yrcH{Hli

- ^ ^ - ^ - t t t t . t i i
y M e H b u e H H g  c T e I l e H I 4  S a C 9 p C f l t 4 H  P C r u t r l u ^ ,  L '  -  r r l r L r  \ J t r f r n | ' , r r r

i<oaQQuUHeHT, onpeAeJIf leMbII l  KoHcTpyKTHBHbIMH Beil l luur-

HAMI4 .
Ha ocHoBaHHI'I  [oryrIeHHbIX crarncrar{ecKvx SaB:" 'rcHMo-

crei l  
'6stnu 

HattAeHbI ypaBHeHHfl perpeccLrlt ,  Kor'opble AaloT

aHailv ' trqecKylo rbopiuty cBq3H MelKAy cpeAHHM 3HaqeHI' leM

BeflHrrHHbI H oAHoro tt3 ocHoB,HbIX 0aI{TopoB ee ottpeAeJIt-

Iou lero. 'Vpanueuue perpeccHH CocTaBJIRJI9cb He AJI f l  cTa-

rHcrHqecxbf t  xpnBol l  r l4na hp:aQL,  a  A i ln  ee MoAHQnxa-

yvk hp:hn( i l )  rpv  H:co i lSt .  f locneAunn QopMa I ' IMeer  ro
'npeI IMyI I IeCTBO, qTO COOTBeTCTTByeT napaMeTPoM, KOTOpbIe

BKJI IOqeHbI  B CyTOqHbIe BeAOMocTH.  Kax H3BecTHo,  pacxoA

f3C He 3aMepf ieTcf l ,  a  nOTOMy H He BKJI rOqaeTcf l  B COCTaB

SnxcupyeMb lx  napaMerpoB .  l l o . nyueuu  ypaBHeHHf l  pe rpec -

cr4Lr cJleAyroulero BuLa: AJIq H:97,5 M KoppeJIf lUHo^HHoe

orHor l eH I l e  0 :0 ,88 ,  o6 teu  Bb I6opKH d -98  v  hp :1 ,366 -
-6,23.  10-3 N+10,55 '10-6 N2;  D,r r r  H:86 u-Kop_per ln l ruoH-
Hoe orHo[ IeHHe 0:0,86,  o6leru BbI6opKH d:122 H hp:
:4,556 +21,138.  l0-2 1/+34,485.  l0-4 Nz+26,221 '  l0-6 A/3+
+9,935.  10-8 N4+ 1,823.  10-10 1/ t -0,1281 .  l0- '2  1/6.

f lpuee,ueHHble 3Har IeHHf l .  A i ln  KoppeJI f luHoHHbIX orHol r le-

HHr l  roBopnT o AocTaTOqHo BblcoKof{  TecHoTe cBf l3H Me)KAy

us r6p  aHHbr r l rH  nap  aMeTp  a  MH.
C r a r I I c r L I q e c K H I i  a H  a J r u g  1 4  3  M  e H  q H  B o c r l ' I

c o s c p  f  e H e p a r o p o n .  T a x o i r  a H a i l H 3  T a K X ( e  i l p o B o A H J I C f

Ha npI {Mepe KpacuoapcKol l  I -3C.  B BbI60poqHyro coBo-

KynHoCTb 6stnu BKJI IoqcHbI  oTqeTHbIe AaHHbIe I {3  CyTOqHbIx

BeAOMOCTeI? i lO aKTHBHbIM Lr  peaKTI{BHblM MOUIHOCTf lM 3A

1 5 5

sacopeHHe

(4- I 3,1
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l97l-1972 rr.  I ' locKoJrbxy craHrtnrr cocror.rr n3 xByx He3a-
Bltcntl lbrx no 3Jrer{Tpnuecrcol"t cxeMe vactefi, To Bce pacrlerbr
IrpoBoAr.r . r t r rcb A.rrr  arperaroe Ne l -4,  pa6orarculux Ha Ha-
nprx(eHr.rn 220 KB, v AJrf l  ocraJtbHblx arperaroe Ne 5-12,
BbrAarouux B clrcreMV MourHocrb no JTHHHflM 500 xB.
I- le,ni ,  pacr{eroB saxrro.{aJracb B onpeAeJreHHH cpeAHeBepo-
rrrHocrHbrx suaqeHnf i  H H3MeHqHBocrH cos cp npu noclorrH-
I lbrx ar{THBHbrx MolqHocrqx.  Tax KaK poJru f3C n cucieirae
rvrer{ f lercf l  B pa3rHr{Hbre ce3oHbr roAa z oco6eHHo B nepHoA
Me)KeHH H naBOAKa,  TO nepBOHaqaJrbHO pa3AeJrbHO paCCMa-
TpHBaJracb cTaTHcTHKa ni l f l  BceX XapaKTepHbrx nepHoAoB.
OAuaxo pacqerbr rroKa3aJrH, qro AHarra30Hbr l ls l reHeHurl  H
cpeAHHe 3HarreHHfl  cos q no ce3oHau oT"nuqarorcr ne 6o.nee
q'eM Ha 5o[,  nogroMy 6un cAeJraH BbrBoA o. Bo3MoxHocrr . r
nocrpoeHun oAHoft  cpeAHeroAoeof i  crarncruqecxor i  xapaK-
TepHcTHKH.

I' lslaeHqHBocTb cos fp onpeAe-nrreTc's aKTHRHbrMrz t4 pe-
aKTr.rBHbrMH r{anpy3KaMH cHcTeMbr,  KOTOpbre i loArrHHflroTcrr
pa3rur{HbrM cJryqaf iuslu H H€rcJr}vaf iHuru 3aKoHaM. MoxHo
cr luTarb,  r ITo r IJraHoBaf l  r {acrb npaSnxon Harpy3Ku, orpa-
xaiou{as peryJrflpHbre KoJre6asus, B Kax{Aofi czcreiue, rroA-
r {HHrrerc r  AerepMHHr. rpoBaHHoMy 3aKoHy.  Hao6opor ,  He-
nJraHoBbre Hafpy3r{H orrHcbrBarcTCfl  Bepof lTHocTHbrMH
xapaKTepHcr r4KaMH.  SneueHr  cnyuaf tuocrn  BHocHT, l leqen-
TpaJrH3OBaHHOe ynpaBJre t {He peaKTHBHbrMH MOUIHOCTf lMtT.
Taxuu o6pasom, H3MeHqr.r .Bo,crb cos e raK)Ke onpeAeJlrrercf l
HecKoJrbKHMH cJryqar iHl t  n, t  n 3aKoH aMH.

Arq orpeAeJreHz r  BHAa Qynnutra pacrpeAeJreHurr 6una
BbIABHHyTa rHnOTe3a O HOpMaJTbHOM pacnpeAeJreHr . ru  reHe-
pa.r-rbHof i  coBoKynHocTH, r{oToparr  noATBepAr4Jracb npH rrpo-
BepKe rro Kpr{TepHro X2. l lo.nyueuuue 3aBHcHMocru npHBe-
AeHbI Ha pLrc.4-8,  H3 Koroporo BHAHo, rrro MareMarurrecKue
ox(HAaHr4f l  M (cos cp) npH nocrorHHbrx aKrr{B,Hbrx Mour-
HOCTflX CyqecTBeHHO OTJrr4qarOTCfl  OT HOMHHaJTbHOTO 3Ha-
qeHHfl  coS rpr-0,85. Kporrae loro,  H3MeHeHHq cos e HaxoAf lT-
c f l  B  nPeAe.nax  Acosg:0 ,5 ,  Koropbre  oqeHb cyuecrBeHHbr
AJrf l  K.  r r .  A.  neHeparopon. 3rn xapaKTepvcrtrKr4 He Moryr
HCnOJrb3OBaTbCfl  AJrf l  OnepaTHBHOfO npOfHO3HpOBaHHn
cos e,  Ho cBuAereJrbcrByroT o ueo6xoAuMocru TaKr4x
p acr{eroB. Onep arH,B Ho e n porHo3 14 p oB a H He M o}KHo ocyu{ecrB-
Jrf lTb npu r{oM6nua\uvr AerepMr{HupoBaHHbrx H Bepof lTHocr-
Hbrx pacqeroB. f lo saAaHHbrM nJraHoBbrM rpaQaxau aKTHB-
Hbrx H peaKTr{BHbrx Moruuocrer? Mo}KHo ocy[recrBnTb Aerep-
MHHHpOBaHHbTe pacqerbr no onpeAeJreHHro coorBercrByro-

1 5 6

I 11Hx  3HaqeHyg  Cos  t p .  f l o  HenJ IaHOBb lM Harpy3KaM,  32AdH '

HbrM .B npoqeHTax oT I IJ IaHOBbIX,  OnpeAeIqeTcf l  AHana3oFl

r4BMeHeHI{n A COS cp,  a  3aTeM, HCnOJIb3yf l  
-  napaMeTpbl  CTa-

rHCr Ia , {ecxo l i  xpunOf i ,  Ha I I p14Mep ,  t axo f t ,  KaK  nOKa3aHO Ha

pHc.  4-8,  MolKHo onpeAeJILITb MareMarHr{ecKoe o}KlAa 'HHe

H3MeHqHBOCTLI  COS Cp.

c o s  y

C0S ?rlaKc

/,0

0,9

0,8

M (cos c/)

C0S fuuu

':"1
- t -  

o /00 200 J00 400 500 600 n a T

Puc. 4-8. CrarucrnqecKaff xapaKrepl ' Icr l ' lKa cos q ne-
Heparopa KpacHoapcxoii  f3C.

N, bJ; 
Arl t  arperaroe I\ 'e l-4; - ' -  -  D.It>r arperaroB

Ans 3aBl lct tMocref i ,  r loKa3aHHblx Ha puc. 4-8,  6t t t tu pac.

cqHTaHbr  ypaBHel {Hf l  pe fpeccHH.  Arq  arpe f  a ros  
'N  l -4

6wna HcIIoJIb3oBaHa BbI6opKa d-267, noJlyqeHo KoppeJl t { -
/u r roHHoe orHoueHze 0 :0 ,62 .  VpanHeHHe I iMeer  BHA:

c o s  q : 0 , 8 5 9 + 0 , 6 7 '  1 0 - 3  N - 0 , 9 0 '  l 0 - 6  N z .

Anq arperaron  Ns 5-12  nu6opKa d :394,  KoppeJ l f lu l { -
OHHOC OTI - IO I ICHI , IC  O:0 ,73 ,  YPAB 'HCHHC I ' IMCCT BHA:

coS e :0 ,753+  1 ,12 '  10 -3  1 / -1 ,33 '  l 0 -G N2.

Ctenes l  cB f l 3u  Me)KAy  nu6paHHb lMH napaMerpaMr l .

MeHbIr Ie ,  qeM B cJ lyqae 3aBLIc I4  MocTI{  hp:hp(N) ,  Ho r IpH'

eMJreMa AJIS npeABapHTeJIbHbIX t lpofHo3Hblx  pacqeToB.

C r a r L I c r H r { e c K I { I ?  a H a  i l H 3  I { 3 M e H r { H B o c r H

y p o B ' H e f f  H H X { H e r o  6 l e Q a  3 a  c q e r  H e y c r a H o -

B H B [ I e r o c f  p e ] K I { M a . K a x  y } K e  6 b I J I o  c K a s a H o  B b I u I e '

HeycraHoBHBL[Hf ICf l  pex{ I ]M r loroKa B HH)KHeM 6 leQe rH-

Apo3JIeKTpocTaHUIII l  onpeAeJIfeTcfl  KoMIIJIeKcoM cflyqau-

HbIX kr  AerepMI{HHpOBaHHbIX CO6UrUf i .  B O6UIerU CJIyqae

.qerepMHHHpoBaHHbIe co6bITHf l  oKa3bIBal ,orc f l  6onee Beco-

MbrMlr  UI .  4 l ] .  K ux r lucry  MolKHo orHecru cpeAHecyro l { -
ulrr l  pacxoA B f lepHoA, npeAlUecrBylou{HIl I IJIaHoBoMy, u
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B i inar ionui . i  n0.pi loA; Haqanbuyro AJrfr  nnanosoro nCpf lOAA
orMerr{y y,poBHfl  HH}KHero 6leQa; pe}KHM mouluocref i ,
coorBercrnynuuf i  peryJl f lpHbIM xone6aHHqN{ Harpy3KH,
H Ap.  Bo3 l roxno,  q ro  npH BHeApeHHH B npaKTHKy oKc-
nJryarauuoHHbrx pacqeroB SUBM Mox{Ho 6yaer c npneM-

"neuof i  crerreHblo rorrHocrrr  paccr{HTbrBarb oneparHBHbre
nporHo3br Hr.r lKHero 6reSa, oAHaKo B Hacroqulee BpeMs
IVIOX(HO OnHpaTbCf l  JTHII Ib Ha CTaTHCTI4T{eCKHe KpHBbIe CBq3I4
yponuef i  HHlKHero 6leQa Zs.a H pacxoAoB Qrr.o,  Koropbre
HC I , IN lC IOT OAHO3HAqHOCTH.

Kpranax Zn.6':Zno (Q".0) crpouTcfl rrpll sKcrrJryar at\Hzl
Ha ocHoBaHHH AaHHbrx  saMepa yponuef i  HH)KHero  6 leQa
H no pacqerHbrM 3HaqeHHfiM pacxoAoB. PacxoAu f3C pac-
cri lrrbrBarorcfl rro sl(cnJryarauuoHnoft xapaKTepHcrr.rKe, Ko-
Topaf l  B rpoMaAHoM 6onluruucrBe cryqaeB nocrpoeHa
B npeArroJro)KeHHH, qTo Bce afperaTbr HMe,roT oA?rHaKoBbre
XapaKTepL ICTHKH,  H ,  CJ IeAOBaTeJ IbHO,  :  f l nJ l f l e rCq  nDIa6J IH lKeH-
Hoft .  Eo.rrbrxoe quc.no HarypHbrx H3Mepeunf i  pacxoAoB B,oAr, t
Ha AetlcrByrcIqux rr{ApogJreKTpocraHuuflx rroKa3brBaer, rITo
np14 rroAo6noii NreroAr.rKe pacr{er pacxoAoB ocyuecrBJrrercq
c ToqHocTbro Ao 50/e,  lpuqeM B sToM AHarrasoHe nofpeuHo-
crn HNreror cryr{af iHuf i  xapaKTep. Taxvtnl  o6pasonl ,  crarH-
crHqecKaf l  xapaKTepHcrHKa HHx(Hero  6 teQa cBf l3brBaer  ABa
BHAa Ber.uqHH: ypoBHfi  HHX{Hero 6leQa, Koropbre Quxcn-
pytorcf l  B cyroqHbrx BeAoMocrf fx,  H pacxoA, onpeAenseulrr i
Ha ocrroBe AaHHbrx o6 aKTHBHbrx MoulHocrqx l to npu6nu-
xeunof i  S),uxquouantuot? 3aBncprMocrn BuAa Q: Q W, H) .

Crarncrur{ecKue AaHHbre Af lq nocrpoeHrrf l  xapaKTepn-
crnr(rr HHIKr-rero 6leSa rplrrrnr{pyrorcfl rro ce3oHaru. f lepuo4
oTKpbrTofo pycJra MolKeT paccMaTpHBaTbcf r leJrHKoM B CJry-
qae Hepa3MbrBaeMoro  pycJra .  f lpn  pa3MbrBaeMoM pycJre
BbrAeJrflroTcfl oTAeJrbHo rrepHoAbr Ao H rrocJre npoxo)KAeHr4fl
naBoAKa. nnn 3HMHeFo rrep?roAa orreHb 6,ontruyrc poJrb
Moryr cbrrparb 3pr l rHHe xoeQSnuHeHTbr k",  Koropbre saBH-

f oBop t IT ,  qTo  H3MeHqHBOCTb Ha I IOpa  COCTaBJTSeT OKOJTO
0,3 na. [ .nn raxof i  uoqHoft  esrcoxoHanopuoft  craHuHH KaK
Kpacuorpcxor l  fOC era BeJrHqHHa He MolKer oKa3arb cy-
I I ICCTBCHHOTO BJIHffHHfl HA K. t I .  A. AITPC|ATOB, IIOSTOMY CC
Mo)KHo He yquTbrBaTb B r {Hcf le  Qaxropon,  BJrHf l rouIHX Ha
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K. rr .  A.  arperaroB B i lepuoA I I I - IV Mecf lueB. Ans ApyrHX
TICPHOAOB i lOTYI{CHbI AHAJIO|HTIHbIE PC3YJIbTATbI.

Pacqer t t ,  BbI I I9J IHeHHbIe nO HeKOTOpbIM ApyrHM CTaHqH-

f lM  v I .  4 l ] ,  r onops r  o  roM, .q ro  AJ r f  H r , r 3KO-  H  cpeAHeHa-

nopHbrx rgApooJleKrpocraHUuf t  eror  Qaxrop Mo)Ker  HIparb

cyuIecTBeHHyIO pOJIb H TOfAa AJIf l  ) /CTpaHeHI4f efo BJIHflHHf

ueO6xOAutvtO npOI{3BOAHTb paCrIeTbI He'ycTaHoBHBIrreroCf

pe>KraMa  Ang  nnaF ioBb IX  rpaQnxoB  Harpy3oK .

VpaBHeHHe perpeccgg 6uno raK)Ke paccql ' ITaHo i lJ r r

*p""o f t  cBs3LI  B BI IAe ee MoAHSuxauIEl r  Zu5 ' :2" .a(N)  npn

H:cof ls t .  X,nn H:94 M noJ lyqeHa oqeHb recHaq cBf l3b

c 0:0 ,94,  Koropaf l  I {Meer  Bnni

Zn.6:142,6+ 1,16 '  lO-3 A/-0,0168'  10-6 A/2 '

Ha oCUO BAHLILT ar2t"arn*ecl{Hx xapaKTepHCTHI( OTAeJIb-

Hux saxropoB onpeAeJleHo BJIHf lF IHe Z3MeHq:HBOCTH pex iqY-
I  l r ^ - ^  l A  O \

H b I X  q a K l ' O p O B  H a  K .  l l .  A '  a I  P c I  a  I  d .  r r u r r v , , r D r y  . I r  \ ' 7 - L  |  ,

JrerKo onpeAeJIHTb nor lp aBKH K K. n.  A.  afpef aToB oT aHa-
'Jru3r.rpyeuux SaxropoB. O6nree H3MeHeHHe K. i l .  , i l .

A r l :  \ -T l ' :A Ip* ,Ar lu .o*Aq. .  (4 -15)

3aecr

Atlp: t l
M (Lhp)

M,
A , " . u = n f f i i

A1,: r jff-;

rAe  I ,  \ ' -  K .  n .  A .  no  Ha rypHo f t  xapax repuc rnKe  I {  c  yqe -

ToM 
'QaxrnuecKnX 

BeTH. IHH peIKHMHbIX Qaxropon;  Ar1t r .o ,

Ar lp  -  p lgMeHquBocrb K.  n .  A.  arperara 3a cr {er  Haf lopa;

At l "  -  I , I3MeHqI4Bocrb K.  n .  A.  arperara 3a cqer  K.  I I .  A.

reHeparopa;  M (Af to)  -  MareMaruqecKoe oIKHAaI IHe AoI IoJI -

HHTeJTbHbIX noTepb HaI Iopa Ha copoyAeplKHBalou l? Ix  pe[ IeT-

Kax;  M (Lh" .a)  -  MareMarn l {ecKoe o}KHAaI{ue Aoi loJ IHH-

TeJIbHbIX I IOTepb Hanop a 3a cqeT HeycTaHoBHB[Ie fOcf

ABHx(eHHf l  B HH)KHeM 6 le$e;  At l "o .q  -  L ISMeHqHBocrb

K.  n .  A.  reHeparopa sa cr ler  cos e .  Ocsonsue pe3yJ lbrarb l

paCueron npHBeAeHbI  B ra6n.  4-3,  rAe sHaqeHuf l  BeJI I IqHH

Aq" n  Aqp coorBercrBy lor  AaHHbIM p l {c .  4-7  w 4-8,  a  BeJIH-
' {zHa At l r .o  onpeAeJIeHa nO oTHOII Ie} lH lo  I (  npoet<rHoi i  Xa-

paKTep14cTI,tKe. Vs noryr{eHHbIX pe3yJIbTaToB BI4,II ,Ho, I ITo

BJIHf lHHe pasJI I4qHbIX Qarropon Mol I {eT B3aHMHo KoMneH-
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T a 6 r H u a  4 - 3

K.  I I .  .4 .Brnsnne paBJr I r r rHbrx  pex{HMubrx $arropon ua
arperaTa

3uaqenuq Ln ,  %

@axrop noJro)I<E-
TCJI bHbIC

orDHua- I
rejrurue 

I 
cPeAHHe

|Iorepn Ha copoyAepxnBarcqr4x perler-
KAX

HeycraHonuBrluecr pexnMbr B HrdxHeM
6seSe

I4srr4eHqHsocrb cos? reHeparopoB

0

0 , 2
0 ,  35

0 , 4

0 , 2
0 , 4

_ 0 , 1

-=0,2
+0 ,  2

I : 0 , 5 5 \ ! -  |

c l {poBaTbcn H r losToMy npeAeJIbI  H3MeHqHBocTH K.  r l .  A.
Et n q ar^ l r r r l 'nnal rLr^ ] r / f  r - r  n  r rn/ l  ana Lrarr  nr rLr  q I . r \ I r r -T n nq nn nr . | ] I {uTe nI - -
u  

H u v v r t r v  
r  y v r r r r v l t r  r r H r r r r r v l J v  r ^ v v r t - \ .  r . + v v r  r r v ' ^

HbIX H OTpHUaTeJTbHbIX noi lpaBOK. BU,quO TaKx{e, qTo 3a
cr{er pe}KHMHbrx Qaxropos K. n.  A.  afperaroB MeHqercf l .
B  npeAeJrax  1 ,55%.  3ra  qHQpa noryqeHa npu coBr laAeHHH
no 3HaKy pa3Jrr4qHbrx BJrHfl,Hl/l i t.

I lpune.ueHHbrf i  nprMep I Io KpacHonpcKori  fOC LIMeer
I{ACTHbIf i  XAPAKTEP, HO OH NOATBCPX{AAET HCO6XOAHMOCTb
TulareJrbHoro aHaJrH3a H BbrqBi leHHfl  Bcex cJryqaI lHbIX saK-
TOpOB, BJrHf l lOUIprX Ha K. n.  A.  arpefara.  B npor l . lBHoM cJIy-
qae BnoJrHe Bo3Mox(Hbr cHTyaIIHH, B KoTopblx peaJIbHbIe
xapaKTepHcrHKr4 6yayr cyuecrBeHHo orJrHqarbcf l  or  noJly-
qeHHbrx npH HarvpHbrx HcrrbrraHHflx,  H ueJrecoo6pa3Hocrb
HCNOJIb3OBAHHfl HX B KAI{CCTBC I,ICXOAHbIX AAHHbIX AJIfl OTITH-
MH3aIIHOHHbTX paCqeTOB CTaHOBHTCq COrVrHHTeJrbHOrl .

4-8. AnnPOKClhMALlhq 9HEPTETHqECKHX XAPAKTEPHCThK
ATPETATOB

SneprerHqecKHe xapaKTepHcrr.rKH, Koropble Hcr loJrb3y-
rorcf f  npf l  BbrnoJrHeHHH pa3JrHqHbrx pacqeroB Ha 3UBM,
npeAcraBJrflr,orcfl B naMflrH SUBM B ra6JrrrqHoft QopMe HJnr
B Br,rAe pa3JrHqHbrx anrpoKcHMHpyrorr lHx Qyuxunir .  Hau-
6onrruan ror{Hocrb Mo)r{er 6strl noryr{eHa npu gaAaHHu
xapaKTepHcrHK B Br{Ae Ta6Jrr . rq,  oAHaKo AJrf f  KpynHbrx rH-
AposJreKrpocraHrlHf i  sro rpe6yer 6o.nruroro o6rena narvrf l -
rH 3I IBM. A,rrq sanoMr.rHa:e.wf l . ,  HarrpHMep, pa6oqHx xapaK-
repLIc rHK arpenaron Kpacnospcr (o f i  f3C c  uaroM KBaHro-
BaHHfl  no MourHocru n 5 MBr H ro Harropy I  u rpe6yercr l
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oKoJIo ISOOO fIIeeK IIaMflTH. B cBfl,gn c STHM pa6oTbl TIo
rrpeAcraBJreHr.rrc xapaKrepHcrHK B SUBM HAyr ,B AByx Ha-
I IpaBJreHHfX: f ieprBoe-oTbrcKaHHe AonycTHMofo rro ToqHo-
cTH IXara KBaHTOBaHHfl  XapaKTepHCTHK nO MOrr lHoCTr.r  14
Hanopy npH npeAcTaBJreHr.rr4 ux B ra6nuquoft  Qopue; BTo-
poe - rloA60p yAoBJr'eTBopnre.rrtuofi ro rorrHocrH aIInpo-
Kclr MI4 pyroueri S yuxquu.

Tan KaK xapaKTepHcrH:r'Lt arperaroB flBJrfl iorcfi r icxoA-
FIbIMII AJIfl peIXeHHfl KaKHX-TO TeXHHTTeCKHX 3aAarl, TO TOII-
HOCTb r{X OIIpeAeJrfleTCfl He OTKJTOHeHHeM OT rrepBOHaqaJrbHo
3aAar{Frbrx KoopAHHaT, a BJrr.rf lHHeM Ha pe3yJrbTaTbr pe-
IXgHHfl IIOCTaBJTesHOfi saAaqH. 3fl.r Ase oqeHjKlr He coBraAa-
or, Tar( KaK ueJreBafl QyHxuHq B pex{HMHbrx , gaA,ar{ax
HMeer ue.uunei iuuf t  xapaKrep. l lpanunlHyro oUeHKy roqFro-
cru xapaKTepHcrHK Mox{Ho HartTH rro MeroAHKe, H3Jrox{eH-
uot l t  n S 5-2.  B paccMaTpr{rBaeMbrx saAatrax onrnMaJrbHoro
yIIpaB.neHHf pex<HMaMH H COCTaBaMH afperaToB TOTTHOCTb
xapaKTepHcTrrK AOJrxHa 6srpe[eJrfTbcfl nepepacxoAoM BoAbr
(ruareuarHrrecKuM oxr4AaHHeM nepepacxoAa BoAbr) rpr l
pacqerax no rorrHof i  u sa1aHHoft  xapaKTepHcrHKaM. Buecre
c STHM CJIeAyeT OTMeTIITb,  I ITO i lpeAeJIbHOe 3Har{eHI, Ie BJIHf l -
Hltfl, noFperrrHocreli ua rleJreByro oynxqnro MolKHo orrpeAe-
rrrHTb H rryTeM cpaBHeHHfl KoopAHHaT TOrrHOfi H eaAaHHOfi
xapaKrepl rcTr{K.  f lo rpeuuocrH MoAeJrHpoBaHHf l  xapaKrepr{ -
cThK B o6uleM cJ lyqae 3aBHcf lT  oT ToI IHocTH sangc14 Koop-
AHHaT B y3JrOBbIX TOqKaX, I l Iara I{Ba'HTOBaHHfl ySJIOBbIX TOrreK,
cnoco6a uoAeJrHpoBaHr4q xapaKTepHcTHK.

f lpr HcnoJrbsoBaHtLr coBpeMeHHbrx SIIBM 3arrncb ur{+p
npoH3BoAHTcfl,  ToqHo. CyutecrneHHbr Jrurrrb ABe rrocJreAHue
rpHqHHbr .

B pasnuqHbrx pa6orax UI.  19,  25, 28, 451 AocraroqHo
IlrupoKo ocgeilIalorcfl pe3yJrbrarbr anrpor{czMsUl,ru xapaK-
TepHcrHK rzApoarperaroB. OcraHosnMcr Jrnrub Ha HeKoro-
pbrx pa6orax 4nx AeMoHcrpaunn nyref i  peureHar AaHHoro
BOrrpoca.

flpu saI\aHUH xapaKrepr,rcrr{K B ra6flHrrnoft QopMe npn-
MeHnrorcfl cnoco6u nuueiruofi n KBaAparilquoft HHrepnoJrfl-
I \ I4U T.NN OTbICKAHHfl  KOOPAHHAT XAPAKTCPHCTKIK, ,HC COBNA-

AarouIHX c ysJroBblMr.r rorrKaMH. IIpn .unHertuoft uHrepnoJrfl-
ul{H QyH^ulu" U:f (x) B KaqecrBe annpoKcuMnptrouefi
HcrloJrbsyercs Qopnryna Hrrcrosa UI. l2l, Aflrcnt2s rro-
JIHHOM

(4-16)
l 6 lI  l - 1 0 6

Pr (x ) :Uo*4Lgo ,



fAe uo-  KoopAHHara ys.nonol i  Tor{KH;  ,LAo(h)  -  oTKroHe-

uUe OT /oi q - luvci lo UaroB, ueo6xoA?IMbIX AJIn AOcTHIKe-
HHfl TOqKH N, LICXOAfl H3 TOTIKLI Xo', h-l1ar PIHTepnoJIfl\r4lr-

fI p H K'B a Ap a rH.IH o fi LI H T e p II o JI fl1\vr6 I{ cno JI b3 yerc n n o JI H H o M

BTOpOT? CTeneHH

P, (x) : ao * qla,+ Cqll- La'..

AnnporcllMaLlHfl ocyilIecrBJlfl ercfl c IIoMoIIrbIo craHAapr-
Hbrx nporpaMM ua 3t{BM.

.Il,axe 6ernufi B3rJIflA Ha xapaKTepHcrHKu arperaroB

tuO . J00 500HBr

Pnc. 4-9. Harypnax Pa6o-
qaf xapaKTepllcTHKa afpe-
rara N I Kpacronpcxoit
f3C npu H:85 m.

(4-t7)

o/
/ o
90

Folopxr o ro'M, qro Bbl6op enoco6a zHTepnoJIr"uHH H oKc-
TpanoJrsllug 3aBHCI{T OT B6I\A xapaKTepHCTIrKId. PacxOAt-lue

xapaKTephcr[Khr HMeIOT C.na6o BbI-
pax{eHHyIo HeJIHHeftHOCTb, nosroMy
BnoJIHe npueMJIeMOfi qBrtercfl IIH-
HefiHafl HHrepnoJIflIIIIf l . Pa6oque
xapaKrepncrvrnkr (puc. 4-l) Ha JIe-
eofr rr npanofi rlrHplqx cnaAa K. n'. l '{-
raKlKe LIMetor QoPltY, 6nusxYro
x .nuuet iuol t ,  a B 3oHe MaKcHMaJIb-
Hbrx K. n. A. - f lpl(O BblpaxeHHyro
ueruneliHocrb. Oqest'tAHo raI{x{e,
I{CM MCJIbITC IIIAT HHTCPNOJIflI\LIKI>

reM roqHee 6yLer  oro6palKeHHe xa-

paKTepHcrHKI l .-  
PerueHne 3aAar{u o  n l t6oPe QoP-

MbI ai lnpoKcHl\{aqKK H Ulafa I ' , IHTep-

noJIf l I IHH h o6uqso i lpoBoAl4Tcfl  3Kc-

nepr . rMeHTaJIbHo.  Tax xax npaKTHqe-

cxuk l,tHrepec npeAcraBrfler Yt,e
eQQexr oIITI,IMH3alluu pe)KuMoB arperaToB' cocTaBJIflIouII 'IH

AecflTbIe AoJIH II 'pOIIeHTa K. II. A., TOIIHOCTb 3_aAaHHfl XapaK-

TepHcTuK Itro>rei 6urt npypaBHeHa x coroft A9JIH npol{eH_-
' ru,  t .  e.  6epercn Ha nopf lAoK Bbrrrre esQexra.  i lpu raNoft

xapaKTepHcrHKH B OTHOCI{TeJIbHbIX r IOKa3areJl f lx .- 
Hav 6Onblrge norperrrHogTl{ MoryT Ua6.nrcAaTbcfl B TotI.^

Kax, rAe HapygaeTgf i  I IJIaBH9CTb xapaKTepnCrux. B npHH-

UHIIe AJII  HaTypHbIx xapal(Tepl{cTl lK HX MoxeT 6ulr l  He-
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cKoJrbKo,  HanpuMep ror {Ku A,  B  H C Ha pHc.  4 -9 .  TaNue
ToqKL{ 6yaeru HasblBarb xapaKTepHbrMr.r .  To,rHocru xapaK-
TepI4CTHK nOBbIIIIaeTCg B TOM CJryqae, eC/rU B TTHCJIO ySJrO-
BbIX TOIICK BXOAflT BCE XAPAKTEPHbIC.

f lpnneAeu HeKoropbre pe3yJrbrarbr gKcnepHMeHTaJrbHbrx
LrccJreAoBauurt ro nrr6opy uara riHTepfloJrfluur{, Koropbre
HMelor o6uHir xapaKrep UI. 6]. A.ns HccJreAoBaHvfl, 6u"nu

tgu

a 4;=o,l
0,05

0,025
0,0 /

nlt K

t'|Br 400 JA7 200 100 2 4 6 I /0 1' ) o/
/ o

Pnc. 4-10. ! ,uarpaunra onpeAeJ'reHuq uara
HrrreprroJrsrlHr{ pa6ouux xapaKTept.rcrHK no
MOII IHOCTH,

BS'flTbI THnOBbre XapaKTe,pkrcTrrKr4 nOBOpOTHO-JrOnaCTHbrX,
paAnaJrbHo-oceBbrx H rrponeJrJrepHbrx ryp6uH. f lpn urare
LrHTepnorrfl i1r4r pa6ouux xapaKTepHcrHK no MorrlHocrlr or I
Ao 20olo ycTaHoBJleusoIl MoITIHocTH a6corrorHaq irofpeu-
Hocrb B K. rI. A. npu KBa.[paruqHofi HHTepnoJrflr lHr,r n pa6o-
.reft 3oHe 50-90% HoNrHHaJrbHbrx uouluocrefi cocran.user
0,004-0,05 % . f lp" "rruHefiuort r.rHrepno Jrr;\Hn npe.u,eJrbHbre
nofpellrHogTH BbIIIre V COCTa,BJTflTOT B TeX )Ke )'CJTOBHflX
0,02-0,1 %. l lor ,peruHocru pacrpeAeJreHbr HeoAHHaKoBo no
xapaKrepncrr.rKe. f lpa KBaAparuquoft HnrepnoJr IL\HH no-
tperxHocrn 6onture Ha BerBf lx cnaAa kr rroAbeMa r{ .  n.  L. ,
a npn rnHeliHofi - s goHe Mar(cl4Ma,TrbHbrx K. rr. ,tr. Aony-
CT)HMaf l  BeJI I4qHHa I I Iara HHTepnO,I I f l . I \HLI  TeCHO CBg3aHa
c xp1'rusHoft xapar(TepHcrHKH. Ans noJrornx xapaKrepn-
crHK noBoporHo-JrorracrHrrx typ6nH usar h B o6ulelr cJry-

n

l l * 1 6 3



qae Nrcxier 6rtrt 83,flT 6o,nrurnnr, rIeM AJIff KpyTbIX xapaK-
Tep r rc r r r r i  p  aAHarb i ro -oceBb lx  TyponH.

f lpone4eFnrble pacqerbl  no3BoJIHJILI  nocrpouTb I IJIal{uet-
t<r.r  sH6opa t l rara HHrepnoJIruHH I Io MourHocru (pnc. 4-10),
rro r ioropbrM Ha nepBoHarranruoir  cra4r4r4 pacqeroB Mox(Ho
nn6parl  u lar  LrHTepnoJIsuHH. f lnaHuerKa cocraBJleHa r .Jr f l
THnoBbIX pa6ounx xapa l (TepHcrn I (  pa3rHt IHbIX 11 'p6Ht t ,
HNrerou{Hx oA.Hy xapaKTepHyIo ror{Ky (rouxy MaKcHMaJIbHo-
ro K. n.  A.)  n nocronHHrtf t  tuar i lpH KBaAparnqHoft  t iHrep-
no,rquHH. B npHHuHrIe Mo>KHo nrt6nparr  H nepeMeHHrt i i
Irrar HI{TeprloJrflI l tttt, oco6emHo B Tex cryr{aflx, ecJII{ xapal(-
TeplrcruKn HMeIoT HecKoJrbKo xapaKTepHbIX ToqeK. l l .naH-
IrreTKa BKJrIO!IaeT .CJIeAyIOUII{e BeJrH!IHHbI: nOKa3aTeJIb Kpy-
TH3Frr,r XapaKTepHcTLrKr{ CI,, KOTOpltft OnpeAeJlflercfl KaK TaH-
reHc yrra MelKAy xacarenrnoi.i K roli roqxe pa6ouel:r xa-
paKTepHcrHI{H, B Kolopoi t  xpyrusHa xapaKTepHcrr4KH Hav'
6onrruaq; Ar1"-Aonycrr lMylo a6co.nrcrHylo norpelxHocrb;
/V., ,  -  ) 'craFroBJreHHvro MoulHocrb arperaToB. PaccnIarpHBa-
Jrucb xapaKrepucrHKH UI.  39]  r loBoporHo-r lonacrHblx nJI ,
paAHaJrbr{o-oceBbIX PO, nponeJIJrepHbIX n n KoBIUoBbIX
rvp6nu K.

Pac.rerrr  r roKagbrBaror,  qro pa6ovue xapaKTepLIcrHKI4
MorYT 3aAaBarbcfl B o6qeu cryr{ae 10-30 ra6nu*rHblMr
roqKaMr.r c Aonycrr.rruoii upeAe.nsnofi a6co.nrcrsofi norperu-
Hocrbro rrro K. n. A. 0,050/0. CneAosareJrbHo, AJrff ga'rroMr.rr{a-
Hun pa6oqnx xapaKrepzcr r4K Kpacnorpcxo i r  f3C npu oA-
HoM Hanope rpe6yerc f l  100-150 roqex .

B npHBeAeHHbrx pe3yJrbraTax HccJreAoBau'vt i t  He 3arpa-
rr . rBaJrcf l  Bonpoc o AonycTHMoM [rafe KBaHTOBaHHrr xapaK-
TepHcrHK no Hanopy. B i lpaKrHKe AaBHo cJIolKHJIacb rpa-
r l r r r r4f l  rpaQuuecKoro uso6paxeHuq xapaKTepncrr4K r{epe3
I wr.  Oanaxo o6ocHoBaHHe raKoro o6u{ero [oAXoAa He npo-
H3BoAr,rJrocb. Buec're c reM HcKJrror{HTeJIbHo peAKo BCTpeqa-
IOTCfl CJryqaH, KOrAa pacr{erbl cyrorrHblx pe}KHMoB Mo}KHo
ilpon3BoAnrb rrpH rrocroflHHoM Haflope. MeroALtt<a peueHufl
AaHHoro Bonpoca coxpaHflercfl raxotl )Ke, KaK H D\Irf l c.rly-
qar nu6opa ilrara no MourHocTl,r. OrAennsble pacr{eTbl IIo-
Ka3brBaror,  qro rrrar KBaHToBaHHfl  no Hanopy c npeAeJluuot i
norpeuHocrbro HHTepnoJrrUHH A"lrr :0,050/o Mo)Ker MeHflTb-
cf l  B rrpeAeJrax 0,2- l  vt ,  noaToMy qHCJIo 3arIoMHHaeMbIX
xapaKTepHcrHK orrpeAeJl f leTcf AHana3oHoM H3MeHeHHfl  Ha-
nopoB Ha rHApocraHuHH. B rou )Ke rrpuMepe Ha Kpacnonp-
cxol i  f3C AJrf l  3arroMHHaHHq Bcex xapaKrepl{crnK rpe6yer-
cfl or 1500 ao 3000 flrreeK raMflrH. l lo"nyueHuue uuQplt

1 6 4

3HAI{HTCTbHO IVICHbIIIC TCX, KOTOPbIE IIPHBOAHTIHCb B HAqAJIE

ATO;O I l apa rp  aq l ,  Ho  Bce  >Ke  H  B  STOM C lyqae  He  CHHIv laeT -

cf l  Bonpoc o 6onee eSQexTLIBHbIX i lpLIeMax [peAcraBJIeHI l t I

xapaKrepHcrHK B 3UBM. O4na qs Bo3N, lo lKHocreI " I  3aI {J I Io-
qaeTcf B npeAcraBJIeHHH XapaK'I 'ephcTrTK B BHAe aHAil}{TH-
qecKHX Qopi r , ryn,  Har IpHMep B BHAe r IoJIHHoMos n- f t  c reneHn-

f lo , tusorvr r {aJrbHaf l  3anLICb pa60veI i  xapaKTepHcrHKH

HMCCT BH.tr. :

q  ( f f )  : ao *a tN  *azNz*  .  .  .  +  an l , l n ,  ( 4 -18 )

fAe oo,  ab .  .  .  ,  an-  r locTof lHHble xoeQQuuHeHTbI  TIoJIHHONIa.

C pOCTOM CTeIIeHH IIOJIHHOMa TOr{HOCTb aIIIpOKCHIVIaUI4II
pacrer, Ho peura6e.nbHocrb sroft Sopt ' l l t  3ai lHcrr i lo orHo-

[ reHn]o x ra6nuqsoir  yrpaq]IBa-
ercfl. i l lpa oueHKe pe""u'6e.obHo- %

cTH CJIeAyeT yqUTbIBaTb pacrler-
HbIe npo[eAypbl IIo oTbIcKaHI'lIO gl,5
xoaSQlruueHroB noJII IHoMoB, Kc-
TOpbIe c yBe,'II4qeHL{eM CTefIel{H
IIOJTT{H OM a yC"IIO>KHfl IOTCfl .

AnnpoxcnMIzpyrcurafl  0yHn-
qrrrr n-ft  creneHrr no46upaercs
AJI f l  3aAaHHbIX Ha XapaKTepPICrLr-
Ke.y3JoBbrx roqeK, r.r ro ueri  npl l-
6"nuxeuuo BbIqIIcJIf lrorcf l  3Haqe-
HIIf l  Qyuxqnii  LJrtr sHa.IeHLIIt
apfyMeHToB, OTJIII I I I{bIX OT y3JIOB
r.rHTepiloJIr.rpoBaI{1If l .  Bo MHoTIIX
cryqaqx Mex{Ay y3JIar \ , Iu  QyHx-
ur.rrr rrMeer xapaKrep nonuoo6-
pasuofi  xplrrof i ,  r .  e. rrorpelxHo-
CTII  MCHf IOTCfl  HC TOJIbKO I IO

Bed' I I ' Iqt IHe,  'HO LI  I IO 3HaKy, r ITO

oco6eHso He)r{eJrareJrbHo nprr
seo6xoAr. IMocrH auQQepeHurrpo-

90,01 ul' t80 200 210 HBr

BaHHfl  noJrHHoMlra"uluor i  QyHxur.rra.  Onacnocrb raKHX no-
rpeuruocref i  yMeHbrxaercf l  npz orbrcKaHHH xo:QQllurreFr-
ToB noJIHHoMoB no qucJry y3JroBbrx roqeK s 2-3 pa3a 6o.nn-
I I IHX,  r {eM CTeneHb IOJ IHHOMa.

D,ns noJryqeHnr o6uux BbrBoAoB' paccMarpnBaJrncb Ae-
cf l , rKa HarypHbrx xapaKrepHCrHK afpefaToB AJrf l  pa3rHqHbIX
rHApo3JIeKTpocTaHr\Hir .  Pacqer l r  r roKasaJrH, r{To annpoKcH-
Mnpylou{He noJrHHoMbr AJrf l  pa6oqnx xapaKrepncrHK Hlreror
creneHH n:4-:6.  B aroM cryqae npeAeJrbHrre a6coJrrorHbre

l b b

91,0

90,5

(

Puc. 4-l  l .  ,Annp<-rxcuN,rauurr
pa6oueft xapar{repncruKrr.
/ -ga , [ ,aHHaq;  2  -  noruno l ro iu
c  n : 2 ; 3 - n o n n n o n r o u  c  t t : 3 i
4 -no . r runo l rou  c  n :4 ;  5 -no , 'u l -
HoMoM c  n :6+8.



norpeuHocr r r  K .  l r .  A .  He npeBbruarc r  0 ,02_0,07010.  Ianu-
nef iuree ) 'Be,xrIr{eHIre creneHl{  r Io,TI . rHoNIa He Aaer noBbl lxeHrrr
Tor {Hocr r r .  Ha pnc .  4 - l l  npHBeAeH r rpHMep arnpoKcHMaqr r r {
pa6ouefr  xapar{TeplrcrHKH noJrHHoMaMu pasnnvuof i  crene-
HIr .  BuAHo, qro ToJIbKo HarIHHaf l  co creneHH f t . :4 H BbII I re
rroJrr{Hor\{r{ad'rbHaq syHxrlns npn6"rruxaercfl K saAaHHor?.
f lonrrsor ' rnaJrbHbre Oy"^u"r  c n:6-:8 npaKTHqecKH coBrra-
. [arcT c 3aAaHUOir,  T.  e.  I roBbl l l reHHe cTe[eHH I ]OJIHHO]{a Bbt-

He or H)tnr Ao ycraHon.neuHolt MorrlHocru ffv. B Aeficrnrz-
T t r . n l , I J n n T r t  l r J A  n e 6 n - a  o F n a F a m ^ n  h  ^ n , r n  l , n  1  t r  n /  A f

r q v v r q  q r y u r a l \ J - D . c l  J U r l E  n n ? l \ E  r v _ r u 7 0  l v y

He AOnlrsKreTCq [q pa3rHr{HbrM TexHr.rqecKHM npHqHHaM,
a B 3oHe Hr.rx(e 20-50% Hepeura6eJrbHa BBHAy pesKoro
cHr.rx(eHnf l  r ( .  n.  A.  arperaroB. l loarouy qaue Bcero pa6o_
qaf i  3oHa arperaToB c noBoporHo-JronacTHbrMH ryp6nHanru
orpaHurreHa AHana3oHoM or 20 ao 100y0 ,Ny, z c pal .walrb-
Ho-oceBbrnru  ryp6HHaMH-or  50  ao  100% 

"Ny 
B^cpeAuervr

I IP I I  O fPAHI {qEHI , I I I  AHANA3OHA MOUIHOCTH TOI {HOCTb ATI i lPOK-
CI IN IAUI I I I  T IOBbI I I IACTCf l  S  2 -3  PA3A NO CPABHCHHIO C TOqHO.
cTbro a rr rrp oKCH M a UH H no,nuol.i x a p a KTe pHcrr4KH.

B ra6n- 4-4 [peAcraBJreHbr AaHHbre o [peAeJrbHbrx no-
TPEIUHOCTf lX  ANNPOKCHMAUHH HATYPHbIX  14  MOACJIbHbIX  XA-
paKrepr{crHK rroJrHHoMaUu 6-8-r l  creuesef i  n pa6ouel i  soFre
ro MorrrHocrH or 20 ao 1000/0. ToqHocrr arnpoKc:|^war\HH

neHrr. B oTAeJrbHbrx ror{Kax nofperxHocTH rroJrHHoMna.rl lsorl
xpl leof i  HeAonycrr4Mo BeJIHKH. o6tqCHqercf l  3To reM, r t ro
I ,J I f l  TAKHX ATPC|ATOB I4MCETCff  HC OAHA XAPAKTCPHAfl  TOII-
K8 ,  B  XOTOPOI i  T IPOHCXOAHT HAPYI ICHI , IC  I I J IABHOCTH XA-
pal(TepncTr{r i .  To,rHocrr  annpoKcHMaU,HH MO}KeT 6Str t  I IO-
r 6 6

Cpe1une trorpeulHocrH
xapaKTepncT t {K

T a 6 n u u a  4 - 4

K.  r r .  , [ .  r Ip l l  a t rnpoKcI {Mauun pa6ounx

EoarcxaR (H:230 rrr)^  'Ne 
3-16

N e  I , 2 , 1 0 , 1 7
Ne 18

Husa-2 (H:37 u)
N e  I  , 2 , 4
N e 3

KHnxerY6cran (H:34 u)
N"e 2 '4
N s  l ' 3

MoAelsHste xapaKrePHcrHKt'{ PO
ryp6rrH

Hon-oca6aPcrar (l/- l-2 u)-  
N e  3 , 7
N e  1 , 4
N e 2

tlonoca6rPu<an (H :tQ Y)
I l b  1 , 3 , 6
N i  2 , 5
N e  4 , 7

f,loeocu6uPcxan (F/:18 rrr)^  ' N e  
l , b

N ;  i ' , 3 ' 4 ' 6 ' 7
J i lopoxoecran (H:13 Y)^

N e  2 , 4 , 6 , 8
N e  I  ,  3 , 5 , 7

fonuxoecxan (H:15 u)
Ne l-8

l4oxvrcxan (H:26 n)
N e  2 , 5 , 6
N e 4
N 3
N e  1 , 7

0 , 0 8

0 , 0 2

0, 028

0, 029

0 , 0 2 4

0,043

0,  0p

0 , 0 2 5

0 , 0 5 5

0,035-
r \ o t r
\ J r O U

0,027

0,025

0,  03

0 , 0 2 3

0,066

0 , 0 7

0 , 0 3

0,085

0 , 0 4

0 , 0 4 5

o, ou,

0 , 0 8

o l ,

BbrrxeHa rrpH noA6ope TTOJTHHOMOB AJIR OTAeJIbHbIX qacTefl

xapar i repr4crr4Kg, xorf l  paUHoHaJIbHocTb npuHqToft  Sopuut

a[rrpoKcr4MaUI. IH 1lpt t  3TOM noHH]KaeTCf.  HaxOueq'  c"TeAyeT

orr\{erHrb, rlro np-eAe.nlHne rofpeluHocrH qaule 
"9:i9 -1i.-

6rrcAarcrcs Ha BerBrx cnaAa pa6oq[x xapaKTepf lcrnl( '

oco6eHHO Ha nesoi i  BeTBH, T.  e.  B 3oHe MHHI' , IMaf lbHblx Ha-

-rpy3oK.-  
"  CpurHeHr.re ra6nraqHoft  '  noJIHHoMuaJIbHof l I  Q9l* t  npeA-

4TaBJreHtrfl XapaKTep r4cTuK IIoKa3bIBaeT' qTO B O6UIeM CJIy-
. t67
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Hanlterrosai{ue f3C u arPeFaroB



qae ra6.irHr{Hafl Qopiura 6onee l.orrHafl H HMee,r norperxHocrH
,B 1,5-2 pa3a nreHrrurre.  oAsaxo oKoHqaT.eJrbHoe perr leHrre
AOJIX{HO I IPHHHMATbCf HC I ]O COTOCTABJICHI4IO NPCACJIbHbIX
norpeuHocrer? 3rHX AByx o0prur arnpoKcvwa\r4T xapaKre-
pr.tcTHK, a no cpaBHeHHr,o Lrx c AorrycTuuofi rrorpeilrHoclbro
NU6O TOCJIC OUCHKI, I  BJIHf lHHf,  NPCACJI 'HbIX NOTPCIXHOCTCII
HA PC3YJ IbTATbI  PEIXCHHf l  KOHKPCTHbIX  PC}KHMHbIX  3AAAq.

Paso6paHHbre Bbrrrre nyru MoAeJrHpoBaHHfl  xapaKrepu_
crHK He HcqepnbrBaror BCex Bo3MOlKFrOcrefi. Eo.nuurbfi u,nlr._
pec npeAcraBJrflror pa60ru no ailnpoKcHMar{1114 rroil '- pa60-
ur{  xapal{TepHCTHK, T.  e.  onpeAeJreHr.r f l  annpoKcHMr.rpvrc_
u1efi QyHK\krH AByx nepeMeHHbrx r'rr? rl:r l (d,-t j ' .  i ;;J;;-
TbI BbINOJIHffJIHCb HA OCHOBC METOAA IArrOrO$AKTOPHOI]O PC-rpeccHoHHorO aHatt3a. B ,[[1. 2s] npeArraraercfl AJrfl sroro
cnoco6 Haxo)KAeHHfl XOeosHr{ueuro-n anflpOKCHMHpyroqefG
IIOJIHHOMa Ann KBaAparz'{uoir pefpe_ccHr-t or AByx nepe*reH-
HbJX,  OCHOBAHHUf i  gA  i lPHMCHCUUU D-OTITHMAJIbHbIX  NJ IAHOBf fT ort't -)
l J I .  J Z l .  . - t i l  M e n \ /  I { a u A r | r D r  n h r r  n ^ d u t r ^ r , ,  ^ - L  l -  - - - -- . - _ r  J  r . r q  r v v  t  u q  , t y L r  r r \ _ / ! r J . l E r | n f t  1 1 U J r # q J 1 4 q l l e H T o t s

PETPCCCHH NPHHHMACTCf l  BCJIHI{HHA O6O6UICHrrOr i  AHCTICP-
cwv,  xapaKTepl l3y lox{an oTKJIoHeHHe ToqeK ani lpoKcHMHpy-
roUIC|O TIOJII-Ir ioMA OT 3AAAHHOII SYHXIII, IH B D-NJArrAX. E,i 'HarypHbrx xapaKreprcruK pf l la  ruApooJreKrpocraHquf i  no-
ryr{eHo ypaBHeHHe perpeccHH BHI\a

T (N , H): a, ! a,D, f q,,6, N I ari,n {
* arr6ro{ arr6,,uix,

paKrepHcrHKa anilpoKcHMr.rpyercfl noBepxHocrbro BToporo'
noprAKa -  gJrJrunrurrecKHM napa6onoHAoM. Ho raK KaK
annpoKcuMapyrou{af Qyuxqun He BcenAa no3BoJlfleT noJly-
I I I ITb KAqECTBEHHbIC PE3YJIbTATbI,  I IPOBOAI4TCf l  AOAIINPOKCH.
MaIIxfl SyHxqun HeBflsKH Mex{Ay Aeficrsure.nrnori f l noJly-
qenuorl xapaKrepucrnxofi. Hesqsxa an[poKcl.IMnpyercfl pq*
AoM lDyple.  AnnpoxcuMupyroqaf l  QyHrqran HMeer Br lA:

r 'zl  (  N-N--) -L ( H-H-.\ lz-+-
*  L  \ ^ .  "  r l l  |  \ - -  

- -  r \ I i ,  I  I

+ Bq[  @ -  H *)  -k  (N -N n)r*  (q-n^, )  ]  :  0 , (4-2ol
r4e /y'nr, f lnr, 'n*, o, F, k-gucnoBble napaMeTpbI, onpeAeJfl-
eMble nyTeM Mr.rHHMr.r3a\r4r4 KBaApaTa HeBfl3KH AJIfl Bcero
MaCCLIBa TOqeK,  J IeX{aIqHx Ha I IOBepXHOCTH SKCIIJ IyaTaI IHOH-
Hor l  xapaKTepHCTHKH. Pacqeru r IoKa3bIBaIor  r {To cpeAHe-
KBaAparuqHafl.  rrorpelxHocrb annpoKcHMauHll cocraBJlf ler
0,001-0,0048, Ho IrpeAJrox{eHHafl MoAeJrb cJIo)KHa, BcJIeA-

r ^  n d r r r r d  r r n l r * r u * r r t r t r r a t t r n D  a n r n n r l -
\ -  L t  . t l \ -  I  \ J . l  \ J  ' 1  r  \ J  A . / r t r  \ - r I rP \ -A \ - J r \ - f r f l l r  I \ \ J JWWr lu t r l L f l  I  vD  ( r I r r r  

I J v r \  
-

cnvrnpynrqer i  Synxuun rrpnMeHflrorcq cQepuuecxue Koop-
. 4HHATbI .

Taxn rv r  o6pasov ,  BHAHo ,  q ro  Bo I I pocb I  annpoKcHMaqnn
SHepfeTr4qecKHX xapaKTepHcrHK perr reHbl  B AocraToqHol t
Mepe I . / In  pemeHuq Bcr lKofo poAa pexHMHbIx 3aAaq.
AnnpoxcuMHpyrouue Qyuxquu o6ecner{HBaror  npHeMJreMyIo
Tor{Hocrb, a rrpH Hailvrtrr SIIBM no HHM JIerKo tIoJIyqLITb-
gHepreTr iqecKne xapaKTepHCTHKH . r ro6oro BHr,a .

4 .9 .  HEKOTOPbIE COOEPA}KEHHS O OOPMHPOBAHhH
n oAchcrEMbt PAcqETA 3HEPTETHt{ E CKHX XAPAKTEPHCTHR
ATPETATOB ACY TgC

SQQexrnBHocrb ynpaBJreHHf l  rexHoJrornqecKHMH rpo-
IIeccaMI4 ruAPOenexrpocrauqnfi  B 3Harl l4Tefl lHoit Mepe 3a-'
BHCHT or  KaqecrBa r - rcxoAuor? nnQopMaIrLIH no xapaKrepr l -
c r r . rKaM ar-peraron.  Paapa6oma l r  BHeApeHHe ACy f3C sa '
6ase sJreKTpoHHbIX ynpaBJrrrournx MatrlHH AeJIaror BosNIo]K-
HbrM per i reHHe of ieparr . rBHbrx 3aAaq Ha ocHoBe KoppeI{THbIx
oTITLIMLI3aqIaoHHbIX MeToAoB. f loggrgo, t ITo poJlb Kar{ecrBa,
ncxoAuofi uuQoprrr a: l .ar 3HarrureJlbHo Bo3pacraer.

Karc  yxe orMer{arocb paHee,  B gHeprernKe y i IpaBJIeHHe
TexHoJror[qecKHMH npoqeccaMH ocyulecTBJrf leTcfl  e ABe cra-

Ir4r4: rrepBafl -  orreparHBHoe nJraHHpoBaHHe H BTopafl  -

TeKyu{ee ynpaBJreHue.  CneAosareJrbHo,  AJI f l  pacqera seo6-
xoAHMbr r rporHosHble xapaKTepHcTHKn Ha nepHoA r IJraHHpo-
BaHHfl.  H reKyUIHe XapaKrepHcrHKH n.i ln ynpaBJIeHHfl !po'

1 6 9

(4- l e)
rAe

2 N _ N t _ N t l
Dr,, :

N t ,  - .  N l

"  
2 H  -  H t -  H t lrH:_pV,  ;

N' ,  N"  -  MHHHMaJIbHag u MaKcHMaJrbHaf l  MourHocTI , I  pa6o-qHx xa.paKTepHcTLrK;  Hr ,  H, ,  _  MHHHManuHul i  H nnaracr_
uannul r r?  Hanopbr ,  AJr f l  KOTOpbrx an i lpoKcHMHpyrorcn pa60-qHC XAPAKTCPHCTHKH.

t r4cno ' r lsoBaHHe (4-  l  g)  no3Borqer  annpoKCHMHpoBarb
noJre pa60vHx.{apaKrepHcrr . rK c  norpeuHocrbro . ,o  r ( .  n .  A.
B r rpeAeJrax 0 ,10/0,  H€o6xoAl luur r t  o6teu naMrr '  OUBI , I  ; ;
cpaBHeHHrO C  ra6 .nuqus rv  cnoco60u  3a r \aH , f l  XapaKTepH-
cru l lcoKparqaercr  n l0_15 pas.

I4n'enrcq npeArrol*eH,f l  uI.  2g] no pa3pa6orxe M?retrr&-
ruqecrorl  ro4g{lu .  excn"rryaraqHoHHofi xapaKrepHcrrrr{u
arpErara H:H (1/, n). D,ni ororo sr{crrJryaraurroHHafl xa_
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I leccaMr.r  B TeMrre npoH3BoAcrBa. O6e 3aAarru AocraroqHo
cJrox(Hbl H noKa etr1g He peureHbr r{oJrHocrblo. C"noxuocru
nepaott  3aAaqH o6rqcHqercq HeB03Mox{Hocrbro r tponHosH-
'poBaHHn Bcex pex(HMHbrx kr  KoHcrpyKTHBHbrx $axropon,
xoTopbre BbrgbrBaoT H3MeHr{HBocrb xapaKTepHcrHK. Oua
MolKeT 6rrrr pe[IeHa Jrnrrrb r{acTHqHo I]pH pacqeTe rrJraHo-
BbIX xapaKTepr4crr . rK no ocHoBHblvr SaxropSM, noAAarouuMcf
aHaJrH3y r.r i lporHosnpoBaHnrc. PerueHne Broporl saAaq:a Anrfl.
rnrposnercrpocraHqnft Bcrperraer err{e 6o.nlurue rpyAHocrn
BCJIeACTBHe HeB3OMO)KHOCTH Kar {eCTBeHHOfO L I3MepeHHf  Te-
Kyur.{x 3HaqeHr.rfr pacxo4oB BoAbr, npoxoAfltrlux rrepe3 arpe-
rar. I,Iuercu{uecrr B Hacroqrqee BpeMfl Ha fi3C pacxoAolre-
pu [,IL 5, 47] no3BoJrflror H3Mepflrb paexoA BoAbr c rorpen-
.HOCTbTO 2-5010, qro He[pHeMJreMo Arq paccMarpHBaeMbrx
.3aAaq. l loarorray B 3aAaqax reKyrrrero yrtpaBreHr.rq pelKH-
tlar{r{ fOC HcroJrbsyrorcrr pacqerHbre xapaKrepucrllKr,r, Ko-
TOpble Tar()Ke oTpax{aroT r . r3MeHeHHe ToJrbKo ocHoBHbrx I Ia-
paMeTpoB,  BJrHRrouInX Ha H3MeHqHBOCTb XapaKTepHCThK.

Pacqerubre xapaKrepucrnKu B saAaqax ytrpaBJreHr.r f l  r ro-
.Iyqarorcfl rryreM Kopper(rHpoBKr{ HarypHbrx xapaKrepr.rcrHK,
cHqrbIX npu oqepeAHbrx r4cnbrraHvf lx.  KoppexrupoBKa ocy-
ulecTBJrrreTcfl no AaHHbrM gKcnJryararlun. Bce ueroAbr Kop-
per(THpoBKH ocHoBaHbI Ha HCloJIb3oBaHHH AocraToqHo 6ona-
l loro o6terua anpuopHoft  nHQopMarI l rH H HeKoTopbrx ar(cne-
pHMeHraJrbHbrx AaHHbrx.  AnpraopHax nuQopn,taqHn HMeer
xapaKrep Synxr luoHaJrbHbrx saBncuMocrer l  H orpauEqeunr?,
onpeAeJrf leMbrx Qnsuuecxniulr  BgaHMocBq3f lM14 qsneHHr:r .
-SxcnepuMeHTaJrbHbre AaHHble BKJrroqaroT ocHoBHbIe napa-
MeTpbr,  BJrHf l rorqr{e Ha H3MeHqHBocTb xapaKTepHcTHK, KoTo-
pble Heo6xoAaMu AJrrr  nocrpoeHHfl  crarr4cruqecKrax 3aBHcH-
Mocrei i ,  HcnoJrb3yeMbrx B rrpoqecce KoppeKTr{poBoK.

Cocras H o6rena anpuopuof i  H 3KcnepnMeHraJr luol t  r4H-
'$opnauan oi lpeAeJrf lercs MHoTHMH KoHKperHbrMr4 o6cros-
TeJIbcrBaMH, Ho 3aqacryro,  oco6eHHo Ha nepBoHaqaJlbHbrx
'cTaAI4flX pacrreToB, npHxoAr.rTcf HcxoAHTb Lt3 HMeroulerocq,
a He Hs Heo6xoAuMoro o6reua AaHHbrx.  B o6utervr cryr{ae
uu$opMarrHf l  cocronr Hs rpex cocraBHbrx qacrer i  UI.  l1 l ,
iKOTOpble npLIMeHHTeJIbHO K THApO9JIeKTpOcTaHI IHf lM BKJI IO-
r{aroT c/reAytorqtre AaHHbre.

l .  Eaeosb re  3Hep reTn r recKne  xapaKrepuc ruKr {  a rpe ra roB ,
.cHnTbre npH HarypHbrx HcnbrraHHfl,x. Ouu naoryT HMerb Br.rr
:HaTypHblx  3HeprerHqecr{HX xapaKTepHCTHK, B Koropbr . \
HCKJIroqeHo BJTHf lHHe nepeMeHHbrx Qaxropon,  wI IH xe t re-
pel,reHHbre Qaxropu yqr{TbrBarorcf l  TeMr.r ycJroBHflMH, Koro-
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pbre oTpa)KatoTCfl MeTOAHKOi:t uculttauuit.  B o6Uetrl  Cflyr{ae

gHepreTHqecI {He XapaKTepHCTHKH I IpeAcraBJIn lorCf l  0yHx-
qne f i  f ( x " ,  xa . , r ) ,  rAe  . r a -a r l p l 4opHb le  Qar rop l t l  r a ' n -aKc -

Trepr4r\,1eHTa"irbHbre cpaxropsl f loryr{eHHble IIpH HarypHbIX

l4CIlbITaHHflX, I IpHTI€M .f3.s:0, ecnu BJIHflHHe LIX HCKJITOqaeT-

.cg Hs HaTypHbIX XapaKTepI41TH;1., H Xa.rr)0 s 11pOTI'IBHOM

cryqae .
Vev IJ "EIpr .T I {n  I {2TVNHbIC HCTIb ITAHH' I  I IPOBOAf lT  C CO-
l \ c I I \  I l J u v v  r  r r v t  r " ^ - ' -

6"ryrcAeHueu pf lAa rpe6onan_nu t r  o fpauuqeHvf t  I ( . .  pex{HMy

pa6oru arpeiaroe 1a ,feC. Vc.roegqNaH HctrbrraH4i4, Harpy-

*"p ,  o foBapHBaIoTcf l  nocTof f I ]CTBO Hafpy3KH CTaHUHH |4

p a B H o M e p H o c r b p a c n p e I e J I e H I ' I f l e e M e l K A y a r p e f ' ? r a M I / l '
I I o A A e p } K a H H e H o M H H a J I b H o f o C o S Q f e H e p a T o p a ' | I o c T o ' I H -
. rub yponHei l  BepxHero 6te6a fOC 14 r .  A.OqesI ' IAHo,  t l ro

p e a J I b H b I e s K C t I J I y a T a I I I 4 o H H b I e p e } K H M b I H e C o B n a A a I o T
c y C J I o B H ' I M H , p e r J I a M e H T H p o B a H H b I M H n p H H C I I b I T a H K f l x ,
- ^ ^ - ^ - - - -  l - ^ - , - ^ - , ,  s  n  r \ r r r r r l A t \ r  n n \ I U t A  e n n T R e T c T R v K ) T
1 1 o 3 ' l u M y  w a K t \ J P D r  

* E . H  D  d r J r l J v r r r

JrHtrjb r{aKoMy-TO Cpe,tI ,HeMy cocTorIHI4IO. nnF^ olepaTHBHbIX

paCr{eToB M9)KHO 6unO 6st oqPICTHTb xapaKTepwCTr4Ku OT

br" tn""  $axropoB,  BKJI toqeHHbIX B cocraB xs 's ,  Ho B TaKoM

CJIyqae XapaKTep|4cTv|K|4 TepfIoT cBol,o i lpaBoMoqHocTb AJI ' I

BaAaI{ rel{yulero nJIaH}IpOBaHHfl. .  i l ,ns pe[IeHI4n IIocJIeAHI'IX

UeJlecoo6pa3Ho B BHAg 6asosstx  I lCI IoJ lb3oBarb XapaKrepu-

CTHKH C  X" .n )0 .

2 .  3apaHee H3BecTHbre ceof ic rna c i lyHxUna f  (x^ ,Xo. , , ,  X" . * ) ,

.KoTopble 3aAalorc f  B BI , IAe or r laHHqeuur l  npn QHxct ' tpoBaH-
.HoM 3HaqeHHH KoMnoHeHT H3 cocTaBa i lapaMeTpoB Xa,  Xe* l ,

.r3.1, f , [ ,e xa.n - SKCilepHMeHTaJIbHbIe saxropbl, KoHTpoJIHpy-

€Mbre npH reKyuleft sKcnJryarawv. Hanpnrttep' B cocTaB

orpaHrauegr,u? Mox(eT 6rtrt  BKflror{eHo ycJIoBI' Ie MOHOTOHHO-

cru QyttxIrHH H nP.

3. @yuxqnoHan (D{x", -rr.rn, xr.*},  xoropltf t  I Io3BoJIrer

Uafrru l lCxOnaOe 3Har{eHI4e SynxUull  npu pa3JIHr{HoM cocTof -

.HHH sKcrrepHMeHTaJrbHbrx QaxropoB xa.H.  B cocrae sKcnepH-

MeHraJIbH*x $axropOB BKJIIOqarcrCff Te, 'Koropble HefiocpeA-

CTBEHHO MOTYT 6STTI i lOTYI{CHbI TIPH sKCIIJIYATAIIHH.

l 4 c x o A q H 3 o 6 u e f o n e p e q H f p e } K I 4 M H b I X H K o H c T p y I ( T I 4 B -
Hbrx Qaxropon,  i lp r , rBeAeHutrx  n  

-$  
4-3,  yLo6Ho nce Qaxro-

p b I , B x o A f l U I H e B C o c T a B 3 K c n e p H M e H T a J I b H b I X , A e J I H T b H a
TpH fpynnb l :

a)  AerepMHHHpoBaHHbIe Qaxropsr  xra ,  Koropble  MolKHo

paccqHTaTb u[ IH OnpeAeJIHTb no noKa3aHI ' { fM H3MepHreJIb-

Hb rx  npH6opoe ;
L7L



6) Bepof l rHocrHbre Qarropsr xBa, orrpeAeJrHrb .Koropbre
MO)KHO npH HCIOJTb3OBaHHH KOppeJr f l r IHOHHbrX  CTarHCTLrqe-
CKHX sABHCHMOCTCI1 ;

B) HeonpeAeJreHHbre QaNropnr . r%, onpeAerrnrb Koropbre
I IO AAHHbIM rCXYqCft SKCIIJIYATAI\HH HCJIb3f KT T\JIf l .KOTOPbIX
B OTAeJrbHbrx cJryqaflx Mo>KeT 6str l  cocTaBJreH npofHos rro
M aTepHaJraM rrpol lrJrbrx JreT.

Cocrae Saxropoe xax4orl rpynrrbr Mo)Ker 6urn pas-
JIH. IHbIM'  noSToMy npHBeAeM JIHI Ib  HeKoTOpbIe npHMepbl ,  I Io-
f lcHflrorr lue raKyro rpyrrnupoBKy. K tpaNropau rpyrnbr <<a>>
MOIKHO, Haf rpHMep,  OTHeCTH r lonpaBKH K K.  n . .  A.  feHepaTo_
pa, yqHTbIBarouIHe I{3MeHeHHfl cos q n^i l f l .  3aAaq reKyulero
r rJraHHpoBaHHrr .  Ec"r in  HMeeTcq npofHo3 rpaQrzxoe axrHs-
HbIX H PCAI{THBHbIX MOXIHOCTCi I  HA NCPHOA NJIAHHPOBAHHf l , ,
TO JrefKO OnpeAeJrHTb K.  n .  A.  reHeparopa H,  coorBercrBeH-
Ho,  t torpaBKy K K.  i r .  A.  arperara.  PacqeTbr  sTH Aaror  onHo_
sHaqHble pesyJrbTaTbl ,  KoTopble o [peAerqrcTcf l  no A€TCpl , r14-
HHpO_BaHHOrl  3aBucHMocTr . r  K.  r r .  A.  feHeparopa oT cos Q.

K erof i  )Ke rpynrre  Mo)KHo orHecTa pacverbr  no onpeAe-
JIeHHTO l ]Orepb-  Hanopa Ha copoyAep]KHBaroxrHx peurerKax
npH HSSeCTHOTi  H HeH3MeHHOf i  CreneHH ux sacopeuun.  Ta-
xl ' rrvr o6pa30r\{,  3rH @aXropu oIIpeAeJrrror pacqerHbre ycJro-
BHfl.  AJrr afperaroB Lr f3C Ha IIep?roA ruraHHpoBaH4fl,  Ho
TaK KaK HaTypHbre xapar{Tepr . rcTHKH OnpeAeJreHbr  AJr f  r . tHbrx
pacqerFrbrx  ycJroBl . r r? ,  ro  Heo6xoArrMa coorBercrByrou{af  r . r - \
KOppeKr r rpoBr {a

O Bepof l rHocrnbrx  Saxropax y lKe roBopuJrocb B S 4-6.
K Hnrr,r oTHocflTCfl H3MeHrrHBocTb cos cp H HanopoB rrp' c"try-
qar lgux H3MeHeHHf lx  aKTr4BHbrx H peaKTHBHbrx Morr rHocte i i ,
SacopeHHe copoyAeplKHBarorqHx pe[ reToK,  cocrof lHHe BoAo-
no,{BoAflrrrux coopyxeHnr?. 3ru Saxropsr Aa)Ke Ha cra1zr4
onepaTHBHOfO ruraHHpoBaHHf l  MO)KHO OnpeAeJrHTb dr rHi r rb
c HeKoTOpOr i  l4epof i  AOCrOBepHocrH no Bepof lTr rocrHbrM 3aBU-
CHMocTf lM. '  uocTpoeHHbIM I Io  AaHHbIM r lpoueAlxero I IepHoAa
9r(crrJryaTa\HH.

Haxoueu,  x  qucJry  Qaxropoe,  HMerournx HeonpeAeJreH-
Hsrft  xapaKrep, MolKHo oTHecrr.r cHr.r lKeHr.re K. rr.  a. iyp6rrur,r
3A CI{CT I , I3HOCa oT KaBI . ITaUTI I I  I I  HaHocoB,  CHI IX(eHI Ie  I ( .  I I .  J I .
r eHepa ropoB  3a  cqeT  e t ' o  c rapeHHr r .  En ' ^  9T I IX  BeJ rHr i t rH  r ro
AaHHbrM nporxJrbrx JreT MO)KHO OnpeAeJrr.rrb JrHlrrb AHarra3oH
H3MeHeHHf  H  KaKHM-TO rpy6n ru  cnoco6ou  [po fHo3HpoBarb
Hx reKyrqee 3HaqeHHe.  HanpHMep,  ecJrH 3a npeAbrAyur . r r i
Mex(peMourss l l r  nepHoA r ( .  r I .  A.  reHeparopa noHH3Hrcq 3a
CI IET CTAPCHHf l  HA BETHITHHY AN",  TO CHHXCHHC K.  I I .  . I I .
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r le I  -  qHCIo qacoB pa6oru arperaTa I I9CJIS KaIIHTaf lbHO-

fo peNroHTai T" -rroJrHoe qHCJro qacoB pa6or l t  3a npeA-

uecrBytourufr  uexpeMoHrHnf i  nepuo4.
B inyuae KaBHrauHoHHbtx pa3pyuenraf i  o6uqHo np'Me-

r ^ ^ - - - - - - ^  . . ^ - - . , , ^ f , " ^ f '  ^ - d ^ r ,  r n c  ^ n r . r a I T o T r o r J t f c I  f l n -
Ht IgTCt t  qJUPMyJ la  HC. / l v l f l t r r ' , rnur ,  LD.nr r t  Ar r^  v r ryvAv ' r

npaBoK K  K .  r r .  4 .  r yp6uHbr ,  TaK  KaK  HHTeHCHBHOCTb  pa3py -

ruenni i  BO3paCTaeT C yBeIHr{eHI{eM BpeMeHI ' I  pa6ol l t ' , ,T .  e  '

Al*: (+)'4r", (4-22)

: rAe At l r  -  AI4a[a3oH cHH]KeHI ' I f l  K .  i l .  A .  ryp6nHl l ,  onpeAe-

.negnSt f l  nO AaHHbIM npeA-  H 1OCJIepeMOHTHbIX ,L ' lcnbITaHHH'
3rn oqesxn HeJIbSr  r lpoKoHTpoJIHpoBarb HHaqe'  KaK Bo

r r ^ F a r h r r L r v  r r n n r r m a r r t , t r i  u  u v  n r r n e I I e . r l e l { -
I J p t r l v l x  u ' r t r P t r A n D l / \  n d  l J y n u r ^  r r v r r u r I q r r r r r r t

HOCTb HHqeM HeJ Ib3 f l  noATBepAHTb.

Eyaeru pa3aHqarb ABe fpynrbr  napaMerpon.  l loa ocHoB-

HbrMLr  aHepreTl4r lecKnMn napaMerpaMu (o6osHaunM HX BeK-

Top cHMBoJIoM R) HMel,OTcfl  B nnAY I lapaMerpbl '  KOTopbIe

r3aAalorgfl  AJIf l  ruApoOJIeKTpocTaHIIHIi  co cTOpoHbI 6onee

o6ufeir cgcreMbl. K nx qpICJIy oTHocflrcf aKrHBHbIe f i  peaK-

TllBHbIe MouIHocTH cTaHUI4lI I , I  HeKOTOpbIe TeXHIIqecK[le H pe-

)KprMHbIe orpaHnqel:ar., . ,K roft )Ke rpyi lr le MoryT oTHocl{rbcf l

FKTHBHbIe 
H peaKTI4BHbie MouIHocTH alpefaToB I4 OrpaHHtIe-

HHf  no HcI IoJIb3OBaHHIo afperaToB.  KpOUe TorO,  HMeIOTcf l

rrapaMerpbl cocroflHHfl,  KOrOpble . xlpaKrepH3yloT 3ranbl

TeXHoJIor I4qecKoIo i lpoUecca npeo6pasoeaHHs rHApaBf l I ' Iqe-

CKOrt gHeprLIH B 3JIeKTpI4qeCKyIo Ha arperaTax, BeKTop KO-

ropblx  o6osHaqHM qepe3 ts .

XapaxrepI4cTHKH a lperaToB,  I4CnoJIb3yeMbIe B 3aAaqax

onepaTHBHOrO nJIaHIrpOBaHVlf l ,  paccrl l4TblBaloTcfl  Ha ocHoBe

npotHo3Hblx AaHHbIX AJIf l  OCHOBHbIX SHepreTI' IqecKHX IIapa-

MerpoB.  OAsaxo Ao Toro MoMeHTa,  r IOKa He OnpeAeJIeH

pelKI4M afperaToB, HeJIb3fl  OIIpeAeJIHTb BCe KOMIIOHeHTbI .ra.

Tonlxo BbI6paB o i lpeAeJIeHHbI I i  CocraB arperaroB 14 pac-

rrpeAeJIHB Harpy3KI4 Me)KAy HI4MH, MolKHo cyAHTb o6 ocHos-

Hb IX  napaMeTpaX  a rpe raToB .  Buec re  c  TeM npOI43BecTH

TaKHe pacqeTbl  HeBO3l \ {o}KHO 6es xapaKTe_pHcTHK arperaToB.
,C.irelosaTeJIbHo, pei leHl4e STSI? oCHoBHoIl 3aAarIH rpe6yeT

r{ repaTHBHoro UHKJIa.  OH o6leAuHfer  rpp l  l ra i la  pacqeroB:

onpeAeJIeHLIe pex(HMa afpefaroB I Io  npeABapHTeJIbHbIM Xa-
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paKTepHcrHr(aM afpefaroB: pacr{eT [JraHoBbrx xapaKrepH-
crHK; yroqHeHHe pe>KHMa afpefaroB rro nJraHoBbrM xapaK-
Tepr{crHr{au. Pacqerbr [poBoAflrcf l  Ao Tex rrop, noKa pe)KHM
afperaToB HnH saAaHHbrrt  xpurepnr l  pacr{eroB nepecraror
,!{eHffTbCff. I4reparvtBHtrrl,r{Hr(JI pacr{eroB ucr{Jrruqaercfi
B ToM CIyqae'  ecJIH H3MeHqHBocrb npeABapHTeJIbHbIX xa-
PAKTCPHCTHK NPH HOBOM COCTOqHHH PC}KHMHbIX NAPAMCT-
poB oKalKeTcfl  MeHb[re HX AOCTOBepHOCTH.

I i n n r " o  h n n ^r \PUMU ' IUI 'u '  cJ ieAyer  noMi iHTb'  qro  AocToBepHocrb xa-
paKTepHCTHK OrrpeAeJrffeTcfl  AOCTOBepHOCTbTO nporH03a
ocHoBHbIx peX(HMHbIx I IapaM€TpoB H arperaToB,  T.  e .  aKrHB-
HbIX H PCAKTHBHbIX MOII IHOCTCI1 CTAHIIHH,  HAI ]OPOB, PACXO-r{oB H T. A.

Bce nurue nprrBeAeHHbre cyxAeHuf l  6atnu ocHoBaHbr  Ha
TOM, qro 6agoetrMr.r f lBi l f lJrHcb HarypHbre xapaKTepHCTHKH-
Bvecre c  reM B Kaqecrse,  6asonHx MoryT Hcrro lb3oBarbcf i

\  xapaKrepI lc rHKH'  f io f lyqaeMble B TeMne npoH3BoACTBa.
Cef iqac pa3pa60raHbr  ocHoeHtre MeToAHqecKHe r rp l reMbr
NOfiYI{CHHfl XAPAKTCP-HCTHK TCIIJIOBbIX AfPC|ATOB B TCMTIE
npoH3,BoACrBa uI. l7l ,  i locJreAHHe Moryr 6url  qacrHqHo
HcrroJrb3oBaHbr  H B SaAaqe nocTpoeHHf l  TaKHX XapaKrepH-
cTr . r r {  Arq r r . rApoafperaTos.  3ra 3aAaqa Mo}KeT 6Hr t  perueHa
MCTOAAMH MATCMATHIICCKOI? CTATHCTHKH C NPHMEHCHI4CM
CPCACTB BbIIJIICJIHTCJIbHOII TCXHI{KLI. O,qgAXO PCIXHTb 3TY 3A-
Aauy Herrpocro.

fl,elicrnureJrbHo, ecJrH HeycTaHoBHBrrrHecfl npoqeccbl
B ryp6uue 3aryxaror 3a ceKyHAbr, TO HeyCTaHOBHBtrrHeCfi
nPo[eccnr B HH)KHeM 6le$e 3aryxaFoT 3a rracbr. I4uercrc*
[epexoAHbre npoqeccbr rz B Bepxueu 6le$e, Koropbre 3aBH-
cfr  or  pacrpeAereHHq pacxoAa , f3c MelKAy arperaraMH,.
HO 3A HHMH HC BCAETCf l  HA6 I rcACgNi I ,  qTO HCKJI IOqACT SOO6-
ule KaKHe-nu60 cyxAeHHfl rro noBo,(y sroro saxropa. orcrc-
n\a cJIeAyeT, rlro xapaKTepHcTHKlI arperaroB, rlocTpoeHHble
B TeMne npoH3BoACTBa, 6yAyr orpa)KaTb HeycraHoBHBtrrHe-
cq pe>Kulr,lu 6te$on.

BoeHuxaroT BarpyAHeHHfl, cBqgaHHbIe c KoJrlrqecrBoM He-
saBHCHMbrx repeMeHHbrx.  HarrpuMep, Ai ln 6.noxa 200 MBr
3iuueecKolt  lP,3C, pa6orarotrrero Ha ra3oo6pa3HoM rorrJru-
Be,  B  KaqecTBe nepeMeHHbIX  BCJ IHTIHH '  o r lpeAeJ Ig lou IHX pa-
6ory 6noxa, npHHflrbr:  aKrHBHaff  MorrrHocrb reHeparopa"
orHocHre.t luslr t  BaKyyM ryp6HHbr,  reMneparypa yxoAsuIHX
ra3oB, TeMneparypa f l r , r raTeJr lsof t  BoAbr,  coAepxaHHe KHC-
JIopoAa B yxoAquux ra3ax H pacxoA Bo34yxa. 3a BCervrH
sTHMH $aXropauH ocyulecrBrqeTcrr  sKcnJryarauaoHHui l : r
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KoHTpoJIb. Anq ruAp-oarperaroB r{Hcro KoHrpoJIHpyeMbIK

i l a p a M e T p o B * u n o . ' H u n p , * . p , I I o T e p I { s H e p f H H B r y p 6 u H e .
olrpeAeJIflIOTCfl HecKoJIbKI',IMH AecflTKaMH COCTaBJIfIOI{HX','

K o H T p o J I H p o B a T b K o T o p b l e B n p o q e c c e s K c i l I y a T a r l H f l H e -

"or*'o*"ai. 
AsanornrlHoe noJIolKeHHe CJIoli{IlJIocb rr AJIfl

rHAporeHepaTopoB, rrogToMy JII{IXb He6oJIbIXafl  qacTb napa-

MerpoB, orrpeAeJlf l lolqux xapaKrepkrcrr4Kll  fHApoarpefaroB'

KoHrpoJrHpyercn. B qr4cro i lapaivIeTpOB''  .  KOrOpbIe IvIOfyr

Oorto uot6pU"ot B KaqeCTBe He3aBHcHMbIx AJIq IIOcTpOeHLit i

xapaKTepHcTr{K afperaToB, MOfyT 6str l  BKJIIOqeHbI: aKTIIB-

H a f l M o u l H o c T b a r p e r a r a ' p e a K T H B H a ' I M o l q H o c T b r e H e p a T o -
pu,  

"unop 
6pyrro  Ha ryp6uue,  i lo repH Hai lopa Ha copo-

yAepgr.rBarorrlkti peUleTKaX H B BoAoIIoABoAfluIHx coopyx(e-

HHflX, I IOTepI{ paixo,u,a qep. '  ryp6uny H B OTAeJIbHbIX C"tIy-

qaflx HeKOropble ApyfHe i lapaMerpbl '

,t-tc. cTPyKTyPFfAg 5,;1r614-rQXEMA no.qJc(NcTE,Mbl PACqETA

XAPA KT EP''H'CTHR ATP ETAT O B

Pacqerlt  AeficrBHrerlbHblx xapaKrepHcrHK (puc' 
3-lZ) '

BeAyTcf Ha ocHoBaHr.rH AaHHbIX iarypuux HcIIblTaHnfi,  Ko-

ropbre xpaHf l rc f  s  6noxe / .  Tax KaK XapaKTepr lcTHKH I Ip l4

HaTypHb IXHCI Ib ITaHI4 ' . ,XHeH3MeH ' I I oTCf lAo I l poBeAeHI4 f lHo -
Bbrx ncntrrauufi ,  3TH AaHHbIe IIpeAHasHaqaloTcs \ i ln +ry-
T e J I b H o r o x p a H e H H ' I , I I o 3 T o M y o H H o T H o C f l T c f K f p y n n e H o p -
Marr4Bno-crpaBorrHof i  nnQopuaunu (HCI ' I )  '  Bo MHorHx

I anyuunx ucnottaHufl npoBoAflTcfl  ToJIbKo Ao H rlocJle KanH'

TaJrbHbrx peMoHTOB afperaToB, I IO3TOMy HCI4 xpaHflrct l  oT

roAa AO HeCKOJIbKHX JIer.-B '6noxe 
2 npoucxoAHr xpaHeHHe U O6t toBJIeHHe cTarH-

cTr4qecKr4x xapaKTepr4cTHK IIOIIpaBoK K 6agoelt lvt xapaKTe-

pHcTHKaM afperaToB.  crarucruqecKHe xapaKrepHcrL lK l }

c , p o " , . n B T e M I I e i l p o I { 3 B o A c T B a H A a r c T K o p p e I q u H o H H b l e
cB f l 3 l 1 lMeXAy l l onpaBKaMHv ] - sKcnepHNleHTaJ IbHb I I v tHpe }KHM-
HbrMH i lapaMerpaMr4.  3ror  6 .nox QaxrnuecKH I IpeACTaBJISeT

caMocroflre.tr lHyro noAcncreMy' Tax KaK '  ruApo3rexrpo-

c T a H u I { H o q e H b I I y B c T B I 4 T e J I b H b l K A H H a M H K e c l I c T e M b I , T G
CTaTHCTI {Kanpo I . I I J I b IXJ IeTMox {e , I yTpaT I4TbnpeAcTaB I , ITeJ Ib -
HOCTb, noSToMy Heo6xoAl.t iuo nocToflHHoe HaKOIIJIeHI{e HO.-

Bbrx  crarncruqecxnx AaHHbIX kr  o6noeneuue xapal {Tepl4-

crItK. oAsaxo crarl ' IcT14qecKHe xapaKTepHcrHKH o6HOenq-

IOTCfl TIOCJIC HAKONJICHI4fl  AOCTATOIIHOfO KOJIHqCCTBA AAH-

Hbrx,  r rOgTOMy OHkI  sxOAf lT B COCTaB uUQOpUaUHII ,  noA-

JIex{aueft f lepHoAHrIecKoMy yror{HeHHIo' Crarl tcrHqecKI' le
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Tpefgemct onepa-

mudHqfl KOppeKmu- Pacqem
flpoeHosuFgeH6tr
zaPaKmepucmuK

xapaKTepHcTHKur AaIor nor 'paBKH , ,apaMerpoB cocrof l_HHq B 3aBHcHMocrH or ocHoBHbrx napaMerpoB, i . - " .  A; ; ; iRi ,
rAe ?:1,  2 HoMep napaMerpa cocro f lHLrr ,R _ #*ro;ocHoBHbrx t IapaMerpoB

B 6"noxe 
-3 

[poHCXoAHr pacqer npeABapHreJrbHbrx xa-pa*rep'cr 'K ? ' ln (N, H),  xoropue crporrcf l  no 6asonni \ , r  xa-
lf tfi 5:'#ff Sfr "X.ilil'iTi"'itrJ'""":.llf 

i'y:ylotpaBoK
n p u ' N : c o n s t ,  l / : c o n s t :  

v v r r v u v  A c r n n D r A  u ' i l u K a  z t  T '  e '

na

Puc,  4-12.  E lor -cxeua
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pacr{eTa xapaKTepHcTHK arperSToB;

flo HHM s 6noxe 4 IlpoHBBoAflTCfl paeqerbr pex(zMoBaFperaroe Ha drse npoiHos i  nu.pyroK craHr l  HH H npeABa_PHTCJIbHbIX XAPAI{TCPHCTHK. 3rOr^  6NO* UNI ,O" ,  OTITHMH-saIIHoHHbre aJrropHTMbr H f lB,rrf leTcfl  CaMocToflTeJIbHorZ xpyn_
I"J, lrTli:- 

noao6uorl ,.r, qro 6arnu paccMorpeHbr! .  i d i r  2 , .  i _au r iCTb i  SaKaHTIHBaIOTCf l  O I IpeAer re "Aen4  apUO"^O"
( r?rBHbrx S:S( l )  prourHocref i

f lBJI f l IOTCf l  ocHoBHbIMH, H f IO
03 LrJrH pacr{eT napaMeTpoB

3r ueJrecoo6pasuocrb ucnpaB_
lKrepHcrux. lrnn groro nbnv_

3 H a q e H H q M rr' K o ro p br e r. n o, olo Jffr"# X r?tfr.; J: i[ #1Bapr4TeJrbHbrx xapaKrepHcTHK arperaToB. Haz6o.rree ToqHbr_tvtu Insnr^roTcfl
HbrMH n ap a Mer;:T,f ::i;.,lil
MHHHpoBaHHbrx i lapaMeTpoB
(xorr)o n lasucuan BeJrar{HH
Jracb e 6noxe 2, ornnuaroTcfl
xapaKrepr4syiorqyrc TOrrHocTb

{a yqeTa Bepof lTHOCTHbrx na_
:  I : 1 , 2 .  H o M e p  B e p o f l r -
:Hq. .  KpzrepHeM Hx coBr raAe_
X'eI) A flBJIfleTCq B€JIT4 TILI H A Ez,.OM 

AOCTOBCPHOCTH CTATHCTVI-
teu, B 6.rroxe 9 ocyrqecrB,rrfler_cf l  nporHo'  no[paBoK oT HeonpeAeJreHHbrx [apaMeTpoB co-cToqHHfl. CpanHeuae c 6aguculrl, l lr BeJrurrr4HaM14 EJrfr eax-ropoB erofi rpyrrrbr He ltpoHsBoArrrcfl B cHJry Hx HeorpeAe_JIeHHocrH, a n{11g^"rt yqera 13 orrpe4eJrflercs roqHocrbropacrreTa gT'ro 

Qaxropa ro sa4auHori 'sanHarroar".
12-106 
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O6uIqT norrpaBr(a K r( .  i l .  n.  orrpeAeJrf lercf l  cyMMoH no-
IIpaBor{ (6.nox ̂ 11), onpeAeJreHHbtx rro fpyrrrraM, r,r, frocKoJrb-
Ky oHpI MoryT HMeTb pasJIHtIHL,Ie 3HaKH, fipoBepflercfl r leJre-
coo6pasr{ocrb HcfrpaBJreHHf I IpeABapHreJrbHbrx xapaKrepr{-
CTHK A|PCTATOB t IO BEJIHIIHHC EI, I  f lBJI f l IOIqCI iCg UCPOTI 4O.
cToBepHOCTH XapaKTepHCTHr (  a fpe faToB.

I4snecruo, rrro pacqer orlrr,MaJrbHoro cyTor{Horo pe}Ku-
Ma cTaHIrI 'IH npoH3BoAHTCtr Anfl BpeMeHHbIX HHTepBaJroB,
B i{oTopbrx Bce ocHoBrrbre IIapaN{erpbr ocpeArrflrorcq. B rrpHFr-
I IHI IE qHCJIO 

PACI{CTHbIX XAPAI(TCPHCTI4K ATPCTATOB MO}KCT
'  - - -  r

P O B .  O A H A X O  C  Y I I C T O M  A O T I Y C T H M O T O  I I I A f A  K B A H T O B A H H q
xapaKTepHCTHK rro HanopaM H MOrrrHOC,r, f lM qHci lo xapaK-
TepHcrHr{ afpefaroB MOX(eT 6Srrl yMeHbujeHo. c eror?
IIeJrbro npolr3BoAHTCfl OnpeAeJreHr.re 3orjbr npaBoMoqr{ocrr.t
xapar{repr{crHr{ Ka>KAoro pacqerHoro HHrepBaJra (6noN I3) .
nns pa6ouHx xapaKTep,cr 'K'  r rpaBoMoqHocrb Hx onpere-
JIfleTcfl ToJIbKo IIrafoM KBaHToBaHr4q rro HarropaM L,H6 rAC
k : \ , 2 .  . . . -  H o M e p  [ r a r a .  A n q  B C e x  p a c q e T H b r x  H H r e p B a -
JIOB BpeMeHH, HanOpbr KOTOpbrx oTfluqarorcff He 6o.rltule
qeN{ Ha BeflHTILIHY er, OnpeAeJrflrOTCff OCpeAHeHHbre norpaB-
I(rr  (6nor 14),  Koropbre v rrpnHuMarorcf l  nnf l  pacqera xa-
par(repHcrHr(.

PacqerHbre xapar{repHc'rHKu rpe6yrorcf l  He Bo nceft  sos-
uoxuofi SoHe MOITIHOCTH afpefaroB, a JrHrrrb B rofr ee qa-

S"' _t_i91?pT 
onpeAerlnercr HarpysraMu arperaroB- tr/;r _!pHfl:COnSt. L 3T'OI{ UeJrbIO OnpeAeJrflIOTCfl MHHr4MaJrbHbre ly'rr,rrn

H MaKCHMaJrbHbre Hafpy3r(rr y'y'*"*., [pnqeM yqHTbrBarorcfl
HE TOJIbI{O I IJ IAHOBbIC, HO H HCI]JIAHOBbIC HATPY3KH (6NOX T5),
3arerr npo,sBorr 'rcf l ,  pacqer nporHosnpyeMbrx xapaKrepu-
crr.rK arperaron (6nox ̂ 16).

AsanorzrrHbre rporleAypbr rpe6yrcrcn Ailfr yroqHeHufl
xapaKTepI4cr I4K B TeMIIe  npoH3BoAcrBa,  Ho napaMeTpbl  co.
cTot IHHf l  B 3ToM cry l {ae He nporHo3HpyloTcf l ,  a  L I3MepsnT.
cf l ,  r4rrn paccr{r4rbrBarorcf l  (6nox 17), T. e. noJryqaeM BeJrH.
r{HHbI xLe, x"o, .tlre, [Io KoTopbIM H ofipeAeJlfercfi qenecoo6-
pa3HOCrb yror rHeHHf l  xapaKTepHcrHK.  Ha cxeMe [or {a3aH
BAPHAHT PACIJCTOB, NPH KOTOPOM B KA}KAOM I I I 'KJIC I (OPPCK-
THPYIOTCfl TOJIbKO XAPAKTCPHCTHI{H B TCKYIIICM PACqCTHOM
HHrepBaJre BpeMeun.  Moryr  6ur l  pr  Apynr4e BapuaHrbr ,  Ha;
npHMep KOppeKrHpoBKa xapaKrepHcrHK AO KOHUa pacrreT-
HO|O TICPHOAA, 

.TO|AA PACIIETbI 6YAYT OCYUICCTBJIflTbQfl IIO
BHAoHg M eHeHuol- i  cxeMe,

178

TaxHna o6pasol,t ,  Moii{uO cAe"rtats 3at(f i IOIIeHfle o ToM'

qTo B HacToflulee BpeMfl Ha3peJIa ueo6xoAI,IMOCTb H HMeeT-

cf peaabHafl Bo3ivlol l{Hocrb yrorlHeHnfl xapaKrepl l : l l t |1l l?:

f a T o B ' i l o I y q e H H b I X B p e s y J l b T a T e H a T y p H b I X I { c n b I T a H I t H .
C arorl  qeitrc ueo6xoAntr,to AJIq KoHKperHbIX craHUuft npo-

BeCTn CTaTl{CTgqeCrufi  aHaJII ' I3 H3MeHquBSCTH K. 11' A' arpe-

faToB I{ o[peAeJIHTb KoppeJItIqLIOHHbIe CBfl3I{,  no3BOJIf l lOUIHe

npofHo3HpOBarb r4sMeHqHBOCrb pex{HMHbIX Qaxropon.

o6cyxneHHe srHX BonpocoB foBopl iT  o  ToM, " iTO TaKl ie  pac-

.reri l Uenecoo6pa3Ho cucreMarllqecKl4 ocyuecrBJlflTb B oA-

rTABA NCIAg

METO,4hKA H nPHMEPbI PEulEHrlf, HEKOToPbIx
nPAKThqECKhX 3A[Aq

5-f . tKcrnnyATA4hOHHblE XAPAKTEP'HCTVI'KH
ThAPOEnEKTPOCTAH$Hn

/  Bbl tx0 i lorpeuHoatal ' t  x2rpaKTepHcTHK.' 
f losceuectuo flo 3KcnJIyaraUgollHbI"- xaparl(Tepl{crgKaM rBeAyTcR

fiBHJIacb rueo6xo4l,ttrlocrr B coBepuertcrBoBa,HHH Inpo'fpa'MMbI o;II9pSTIIIB-

Horo y11pa'BJIeHHfi p€]KuMz,MPI afpe_raroB. fl.poaeAeutrue UccJIeAoBaHuff

It g,K,oIIepHMeHTaJIbHbIe ,pacqerbl UI. 41, 421 'noKa3aJIH' qro Mo)K'HO

c onpeAi.nen.noft creneHbrc ToqHocrr.r ' i lor'Iyqt rb 3KOnJIyaralrIIoHHble xa-
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BKJ+rOq aloT,er eJreIY]Otrltr

3Aecr lV',  -  uau,nreuEluHii
cocTaBOB ,B Sa4aHHOr" r  SoHe;
oT OiIrTH,Ma.rrbHofo pemeHltf l  .

K xapaKrepuc rnK H  e r , rpa6orxy  pe_
MoM atperfaTo,B MO)KHo Ogyu,tecrorert
r {HH, pa,ccMorpeHHbrx e rr .  e.  Hav_

paKTepHcrrrKi . r  craHrrr . r r {  AJrr i  pa3J' rHqHbrx no ceoHl, i  xapaKrerph,cT}4Ka,Ma rpe ra  roB .

r ,qvvrDr  r  u \ .  i l u  MUUl i locTH H I ja l lopaM AJI f l  paccMaTpl l_BaeMoro  nepHoAa BpeMer{14 .  B  o6rena , ,porHo3r . rpyeuo i l  nnr ]oonrar inu

n:1,,'li,l:*"i::7.'#iil,:l:1-1"'""'ff 
"3'l;[#T"f 

;,I;',"ffJJf "i3-

QiAtT :  v " t t , ( 5 - t  )

-  pacxoA
,Ari,
cnpaBeA-

(5-2)

'cToK InpU UCnOJIb3OBa,HItH otnTlI,MaJIbHbtx
e - BeJrHqriHa Ao[ycTLtMofo oTXJrOHeFrr.rf l

MoHroB; rr-r'rroBbre cyroqHF,re rpa,suxu Harpysr{H o"o 
"lr*o;ff";["fi-HOfo H'HrepBaJra r [Jr2HOBOfo.  'nepl lo la_;  ]Hanopbr rHApoSJre,xrpocra,HqHi{ ,3aAaHHbre AJrf l  THnoBr,rx rpaQur{oB rrafpysr(H.

Ec 'nu 'Qaxruvecnue  Aa l rHbre  o rJ rHqa lo rc f l  o r  nporH03Hpye ,Mbrx ,  TonOJI,HOCTbIO ;tJIIt qaCTIITtHO yT,paqItBaeTCfl In,parBOMep,HOCTb tpeKOUeUAaqnl.tno qucf iy  H cocraBaM arpeiaioa.  CoeeprueH,Ho oqeBHA,H9, , r r ro ts 3aAar{axTeKyulefo nJIaHHDOBauaq I , lu6onrr .4.2rrr !q ! !^  ! ! r !^^r

! la a u .ao cr o n e p u o.t ̂,u. u;:;"oi;"; ;; #,; ffi,T#;" ?; rffi_ J"' Ti1npy3KII  H , ta lnopoB f3C aaxe c Me,cq,qHo'"  ; ;4" ; i ;upJ*"*"o.rb lo c roq_Hocrbto '  6onnuler i  
^utY^: l  _2olo.  

f IpH , ro4ssoM f iporH03HpoBa,HHH ora no-npe[rHocTt,  s  2_5 pa3 Bbrure.  creAooare.nuuo, Ai l f l  r r rocTpoeHHq 3KC_nJI) 'araurroHHbrx xapar i re,prrcrrrK,  oco6eu,Ho ; ; ' f r ; ; ; " r rbHbre rr€p, ,o! ,br ,MOr) 'T 6urr  ncnonusonar i r r  KOMnpoMHCCHbre ar l fo,przrMbr o,nrHMH3aIHIr .K'plrrepneM olnrHMH3aur,,H rrsiqerca rHeKoropaff opgauqq rBeJrHrrH.Ha,xapaKTepl ' r3yrorqaf l  oTAeJrbrrbre 3OHbr gKOnJryaTaunoHuou xapaKTept4,CTH_KII '  Hanpunaep, Tar( I rM InoKa3areJrerr  r rMolKer qBLITbCf l  cpennvl . r  croKcTaHI{ItH AJIfl O,npeAeJIeH'HOfo ,co,cTa,Ita afpetaT,oB, T. e.

3. Moxuo o,npeAeJlHib nocToiHHbti l  cocra,b drperaioa c e:0,5 %
.traq KalKAoro ,Ha'no{pa B InpeAeJrax or M}rHr{MaJlbHofi .ao uaxcnnaa.npHoli
MOIqHO,CTH.

tHa ,axcn ,nya rauHoHHo i l r  xa ,pax rep l r c r r rKe  raKoro ,BHAa 6y4er  o t rpe -
AeJreHa cTpaTefHq I I3,MeHeHHfl  qHCJra H COCTaBa arpefaToB i I IpH pa3-
JILIIIIH tIX pe)KHrMaX CTaHIII' iU.

Pacc,uorpurM rnopsAoK pa,cqeToB, Inpo'Bo^r. rMbrx AJrrr  esrpa6orxu'pe-
KoMeHAarr ln i  yxaeaHuor,o BHAa. rBogmoxsrre co'craBbr arperaroB B 3oHe
Z:conS| rnplr  f1" : ,const  o,npeAeJrnloTcf l  nyTeM f l tporBeAeHHf.  onTHMH3a-
nHoHM'rX nacqe'ron.  [ . [q arofo ocvrrrecrB.-r rgercq HanoaeJleHHL' t f r  noHCK

r - -  _ -  " - J - - -  _ ' - - - r

olrru 'MaJrbHofo cocraBa (c,v.  S 2-B) ,npH H3MeHeHHH MoxlHocrer l  c  sa-
AaHHbrM ' r I IdfoM no 'scert  goHe, [Ae Z: ,const .  I - [e; re,coo6pa3Hocrb nonoJlb-

HRq KaK oro - rn6 o =ns-FaiMerIeH,H bI X cocraBog oinp gAeJltercff -IIo Bt)
pa)KeHHro (5- I ) . Taxu'lrr o6pasolr, o,npeAeJrrercfl rBeKr,op nocrofl,HHoro
cocraBa AJrf l  3aAaHHopl  so,Hlr .  ,B orAerpubrx cryqaqx Aorn) 'cKaercq i lpex,-
noJ ro )KeHHe o  paBHoBepo f lTHocru  r to6 r rx ,Har 'py3oK,  To fAa  xpHrep t r f r
(5- l  )  ,pac 'cqHrbrBaercn Aaf l  AI . {cKperHoro pf l la uouluocref i ,  H3i l reHf l ro-
UIHXCR Ha rrO,CTOflHHyrO BeJrHqHHy.

C.nelyrcqu,M gTar l roM :p3CueroB q Brf lercr  r r roJryqe'Hne,nocrog,HHoi i  i lo-
cJIeAoBareJlbHo,crr{ arperaroB Bo s69fi ,pa6ovefi 3oHe or vnr,Hl.ltrla.nsuoii
JlO tr{axcuMaIr,Hoii MOIIL,H,ocrLt Ana Hr:,COtlst. [na :torO ,H4rMea?IoTCil
pzCueT:Hble BapHaHTbI,  H,CxOAtl  H3 i i lOCToqHHbIX COCTaTBOB, OnpaBeA,IHBbIX
.u,JIfl 3oH, ,Bbl.u,eJleHHblx no y,cJloBHlo '(5-'2). 14cno,nrsyn 'KpHrepHft (5-rl)
f i ,Jr f l  ,cpaB'HeHHfl  HaMeqeH,Hbrx 'BapHaHToB, MO)KHO Of ipeAeAI4Tb nOCTOq'H-
,Hy to ,nocJ reAoBareJ rbHocrb  a rpe fa roB  l . n f l  H r : cons t .  HaxoHeq ,  uocJ reA-
nnu erarn ,pa,cqeTo'ts 3aKflroqaeTCfl B trocTPoeHuH nultuit B'KrloqeHr4rr arpe-
faroB 4"nn nrr6paHHorl  ,nocJreAorBarerbrrocrH. Tax xa'x ,cTpaTefHf l  H3Me-
HeHlI f  COCTaBa arrpelaTOB OrnpeAeJIe 'Ha, nOCTpOeHHe JIHHHH BKJIIOqeHHfl
3a rpyAHeHu i r ' ue  :Bb l3b rBaer .

VIs H'3JIox{e,HHoro qcHor qro rpeKoMeHAarIHH H no ,cocrz,By ,H {no
tIHCIy afperaToB flBJIsloT'cfl ocpeAHeHHbrMH, rl lo rBbtrrle yx{e roBopH,'Iocb
o,AonycTr{ , [ {ocTH rnoAo6uux o,opeAHeHHf|S'FreXOropbrx 3aAaqax.
r B or1eJrb'Hl,rx cry,qaqx ocnos,Hort HHTepec npe4craBrqror JrHtHH,rl
Blt(fitoqeHr.tq arperaToB, a He ornTH'MaIbHbIil cocTaB. Tax, '112 MHOILIX fH-
Apo3JIeKTpOCTzHIIl.Ifx yCTa'HO'BJIeHbI arBrooneparopbI, Koropble ocyulecTB-
JIfloT B,lulloqeHLIe IIJIH OTKJIIOI{eHHe afpefaTOB B ,cOoTBeTCTBLI}I C JtHHt4fl-
MH jBKrroqerHHq, 6e3 ynpa,BJrerrHr ,cocraBa'Mlt a'rpefarrots UL 23, 39].
B grou cflyr{ae AoJI>KHbI 6rtrl nocrpoeHbr oopeAHeHHbre JTHHHIl BKJrrorre-
Hklflt 'npHr{eM t{€rM TorIHee 3To oopeAHeHHe, TeM 6o.rlnuryrc gKoHoMHIo
MO}KHO TIIOJI ! '9HTb 3a .CqeT ynpaBJleHHfl  ,COCTaTBaMH arperaTOB.

. [ , .nn,nolyqer-rHf l  ocpeAHeHHlrx .ntrnHi i  aKaroqeHI.r f l  paccMarpHBaercrr
AHana3o'H tvtoulHocret l  cra 'HuuH, coorBercrBylounx nepexoAy c Z Ha
(Z+ l )  anpera r .  O ,s  opHesrnpoBoqHo Mo>Ker  6 t r r s  onpeAeJreH no  ocpeA-
uesuoi i  xapa'KrepHcrHKe afperaro,B.  I4,c,nolnsyn aJrfopHrM onrr . r ,MH3auHH
t rHcJ ra  H 'ooc ra 'Ba  a rpe fa roB  (cp r . s '2 -4 ) ,  uox rHo  \noc r rpourb  J rHTr l rH  B ,KJ r ro -
qeHHfl  Arq ,ceptrH BogMo')KHbrx ,cocraBoB afperaro '8.  ,B o6u-(ev cJryqae
trr l tqrrr ,BKJrroqeHHfl  '6yayr pac,norararbcrr  'B Hexoropoi i  3oHe no Morr l -
Hocrt r ,  Koropaf l  yBerr . tqHBaercf l  c  ,pocroM qr. rcf la arpefaroB. Ec"rrn o6o-
3HaqHTb rrpu _ql t ,c ,ne arpefaro,B Z u (Z+l)  BeKrop f lyr{uero cocraBa
w a x  A r z  i l  A n ( z + \ ,  a  B e K T o p  x y A l x e r o  c O C T a B a  , x a x - A * z  V  A y 1 2 a 1 1 ,
TO BCC B03MO}I{,HbIC THHIIH ,BI(JIIOII€'HI,IfI 6YAYI PACNOJIATATbCff B SOHC OT
c Ao d (puc.5-1) .  O4Haxo e,cJrH Bbr,r 'oJrHrercf l  ycJro,Blre o rH€HaM€HHocrH
COCTaBa a fpe laToB n 'pn  Hr :COf lS t ,  TO AHana3Or {  paCnOJIO)KeHHf  nu \U i
BXNTqCHHII  MCHbl l le  H OiNPCAEJI f fCTCf l  MOUI.HOCTSMH B NPCACJIAX OT A

\o b. Tax xax roJrbr(o ,no,cJreAHee flpe4noJro)KeHue H'Meer ,n.paKTurle'cxhfr

l : p
_ T
-  

/ l

j : k

nne i  : ,h, p - rHoMep ,pe)KHMa ,fOC ,ro lroulnocrH; eif3C_ e xaxAou y-nn pexuue, r{Meroure,M npoAoJr)r(nreJrbHocrL,

JIHB nor(a3areJrb (5_l),  onpeAeJrrrrorcrr no vcJroBHro

lW'" - I , ,Z" l<e.

MuoroqlrcJle'It lIble 9I{onepIlrMeHTaJIbHbre pacr{erbr rn.,3Bor-flIo.cAeJrarbHel(oropble o6[iue BbrBoAbt o MeroAI.lKe fiocrpoeH].rfl eKonJryaTaUgot{.HbrxxapaKTepHCTLrK.
'1 .  Ai l r ,  p_a3Jr l rqHbrx cocraBoB arperaroB H,Meercq :Bo3Mox,Hocrb no-n]4IeHHfl  O606ueHHUX nuu' l i  BXrroqe,Hlr f l  c  rorrHo.rbto e:0,2010.

. - ^  
2 :  . {an  sou  pa6oru  .  , no . ro " l "no , r . , , i unop ; ; - ; ; r , c r roM a fpe fa roBMo)l{' l{o no.u.o6oarl cpe4ulri:r IIocrofl,HHblii cocias ,a ,ou"oarbro [o s:: 0 , 1 %

1 8 0 r 8 l



cMbrc.11, r0 bapuCrhui,i cocraSob arperaion onpe,Ue.findrcC "rillUiu .[,'nfi
SOHbr or  a l ,o  b I t  3are, I \ {  \npo} I3BOAHT'CS nOCTpOe'HHe OOpeAHeH'HOl i  .n l ' lH lz t ' t

BI {J I }Oqe'Hl l f l .

t f l 'p  u, t r l  e 'p r I I  o 'cr  p o e H I ' I  t t  oK c ' I IJ I  y-a r  3I I  o Ht l {o i i  x  a p a K-

r e p H c r . H , K H  A J r f l  
- H o s o c u 6 H p c K o f i  

f O C .  l f l , p u  n o c r p o e H g n
'xapaKTepHcrH,KH 6u;11 npuHflTbt CJIeAyIOUIHe_ pacl{eTHble yTCJIOTBHS: - Bce

naipys*iu fOrC paBHoBepofrHbI; 'HanopbI f3C MeHflJII 'Icb 'rerpe3 I M,

Anz

HaqI{Hafl or MHHIIMaJIbHOTO, paBHOrO
12 u,  Ao MaKcLIMaJIbHoro -  19 u;  npn
pacrreTax [pHHHMaJrcq ll lar no MouIHo-
crH, panHuft  2 MBr;  Aonycrt rMaq rro-
rpeurHocTb ocpeAHeHHfi npLIHItMaJIaCb

TeJrbHo, rB sOHe paoorbl  c z: ' l 'HaHayqurHir  pexu,u o6eonequsaer anpe-
rar Ne 2; rnprr Z:2 'Hausblclrluii K. ,n. E. f3C 6ynet noJryqen npu
pa'6ore anperaroB Nb 2 u 3;  npu Z:3 -coorrBercr 'Be'HHo Ne 2,  3,  4
n r .  A.  Ens l lpyrux ,Ha,nopoB rpeKoMeHAalr t tu MeHf l Iorct .  Hanpuvep,

AJI f l  Ha,nopa H: l l7 M mopf lAoK BKrIoqeHItq afperaroB HMeer BHr, :
Ne 3,  ,2,  4,  5,  ,6,  1,7.  nnn,HZrI IoPz H:t l '2 'M oqepeAHocrb olnf lTb MeHfl -
e rc r r ,  T .  e .  rHMeer \ I  Ne  6 ,  3 ,  4 ,5 ,2 ,  1 ,7  t t  r .  4 .  Bupagor ra  pexoueuAaUnf i
noAo6Horo tsI rAa oAHogHaq,Ho o 'npeAe'{ner onrrnla"nuHutf t  cocraB rpa6o-

H

2.2  Z=J  Z=4  Z=5  2=6  Z=7

4sz Adz+r)
4,a f3c.

Ha Hosocr.r6zpcroli f3C yctauon-
JreHo ceMb oAHorHIIHblx rI,IApoarperaroB
c rnAporypSHHaMH n/l  548-BE-800 n
reHeparopaMLI CBH 1340/150-96. Pac-
rrerHblr? Harrop ryp6HH 14,3 rra. 14nteror-
cff HaTypHbre xapaKTepHcTr.IKn Bcex
rvn6ulr' J  r  - - - " '

To,IrH BKfirorreHnfl npH HBMeHe-

HnH qncJla arperaToB Ll npu I{SBecT-
HOM [Ix COCTaBe OfiIpeAenflJrrrcb InO pa:BeHcTB] K. In. I. 'CTa,H:Ur4U. AUa-
nasoH 'paonoJlox(eHrfi ToqeK rBxJrroqe,Hnff AaH B Ta6Jr. 6-rl. 'Aganlr3 rro-
Ka3aJI, qTo Torrxrr B,KfitoqeHur arperaToB [Ns 6, 7; Nb t2, B, 4,5 H Ns I

T a 6 . n u u a  5 - l

HeueHeuue MoqHocreft or cocraBa trpn BKnrcqeunlr pagJII{qHo
qHcJra afperaToB z

,l,ranaaoru uourflocrefi nr.nroue;rua, MBr

Hanop, lrl
Z:4 L :O

N

P u c . 5 - l . . 4 , u a n a s o H  T o r { e r
BKJilOqeHHff npH pa3Jtr.rqHoM
cocTaBe arperaToB.

3a x{e6oJrbIIIHM 'LICKJTIOqeHI{eM rpa,CnOJrararcT,Cfl 'B 'OTTAeJIUHbIX rpyn'naX u

9Ta SaKOHO'MepHOCTb COXpaHf le rCR Arq  rBCeX rHanopOn.  Ha O,CHOBe gTOrO

oKa3aJIOCb 'BO3'MOX{'HbrM InO,CTpOeHLre O6O6ule,HHbrX JTHHUft BKTIOI{eHHfl Ai l f
rpynin a'fperaroB.

C yueronn fl,ornlcrHrMofr rnonpeurHocru ocpeAHeHLIfl 6u.nn nocrpoeHbt
o6o6ue'n,uste ilHHHLT tsKJrIorIeHI,Ifl arperaroB AJtg, Bcex go,H c ilocroqH'HbtM
qHcnoM a,r 'peraroB (pnc. 5-2).

IIo Bbrpa)r(eHHro '(5-rl) o,npe,ue"rffnr.rcb flocroflHHble ilo,cJIeAoBareJlb-
nocru ar,peraroB r,Jrs B,cex 'HanopoB. Ta,x, 4nR .I/,:rl9 ,M 'Aaercq cJIeAyp-
ttt.Hft nopflAoK ,BKJnorreHnr arperaroB: Ns ,2, E, 4, 5, l, 6, 7. C.neAosa-

t82

20 60 /00 /t/0 /80 220 260 J00 340 J80 t't9r

Puc. 5-2. Ilyguu BKJ-rloqeHr.lrr u crparerHfl It3t\IeHeHHfl cocraBa afpefaroB
Hooocn6npcr<oft f3C.
I  -  t ru t |us BKrroqeHHr arperaToB; 2 -  tunus orpaHHrreHHR MOUIHOCTH.

J\b 6, 3, 5, 2, l ,  7.
izs excnlyarat{HoHHoli  xapaxrepHcTgKg BHAHo, qro npgHqrufi  ruar

H3MeHeHtt f l  'HanOpa,  paeHst t " t  l '  tu ,  seAOCTaTOqeH.  Tax,  n  AHana3gpe Ha'
nopa 12-13, l4-15, 16-17, [7- '18 M npoHcxoAl' l r  cMel{a nopflAKa
nOAKJIrcqeHHff ar,peraToB, nosTOMy ASJIIKHbI 6bITb rnpOctIHTaHbI I{ BapH-

ar{TFr AJrn nPo'Mex{yToqHblx Ha[IoPoB,

r 8 Q

l 2
1 3
l 4
l 5
t 6
t 7
l 8
l 9

I
7
8
7
7
I
8
I

I
l l
t 2
t 2
l 4
l 4
20
22

8
t 6
l 6

n
I

6
7
5
I

t 6
I

8
l 0
l 2
l 4
20
36

l 4
l 7
l 8
t 6
l 8
25
32
45

4
l 0
t-2
l 8
20
26
l 8
33

4n(z+t)

1,6,, I 1.",, | fu,azlfl t, t
1,J,4,5,/,q7

4'6,51,

q6'5/,7

62,4,51,7

q,5,2,1,



5-2. 9tDOEKThtsHOCTb ABTOMATHTIEcKoTo U]I:PAIB nEHHg
ATPETATAMh c noMolqbto cpEAcrB pElKh;MHopt aBToMAThKh

Ha ,rHApogJreKTpocraHuHrx H'Meercf l  KoMrrrJrexc ycrporicrn H cX€,M
aBTOMarlrrrecKoru ynpaBreHrrf rexHoJrorlrqec,KIt,M trrpouecco,M ul.  231.
Vcrpo i l c rna  aBToMarHr lecKot "o  y ,npaBreHI rq  M,o lKHo ycJroBHo pa3Aer I , r rb
Ha TpH B3aHMOCBfl3aHHble ,rpy,I]rnbl- '  TexHOJIOTHT{e,GKafl,  ,npOrHnOa'e ap1it-
HAf l  T4  IPE>KHMHAq ABTOMATHKA,  MN,PA'AAEUUC COCTABO,M H DCX( I , IMOM
afpefaroB o_cyurecrBJrf lercq y,crporicrnaMH ,pex{H,M,Hor? a,srouarltxH, n,po_
fpSMMbr 4eficrsuR Koropbrx ornp€,.u,eJrf lrorcf c yqero,M SKoHO,MLrqecKHx

CTa:HqHfi H rnrP.

. AnromaruqeoKoe yi lrpaBreH[e cocraBoM arpe,raroB g 6oflruru.HcrBe
aBToo,neparopoB He npeAycMarpuBaercq. Cocras arperarots nu6o onpe-
AeIffeTcfl Aex{ypHbl'M HrHX{eHepoM cTaHUHIr, .nU6o anpe'raTbr rBtKJrrgqaroT,cfl
ABTOIMATHqCCKH 6ES YqCTA HX H,HAIIBI,IAYAJIbHbIX XAPAKTCPHCTHK, T. C.
npeAnoJrafaercq, qro Bce ar,perarbr o.u,r,rHaKo,Bbr. Cefiqa,c LrMerorcfl troBbre
cxe'Mbr aBTooneparopoB UI. 30], rB xoropbrx ,BKJrroqeHHe HJrH orKJnoqeHr.re
arperaroB ocyu{ecrBJrflercrr'B coorBercrBr4H c sa,.a,u,uoft ouepeA,Hocrbro
HX HCNOJIb3OtsAHI'8,

Tp e r  N i i  er  a,r .  Harpyexn Me)KAy arperara 'Mlr  pacnpeAeJrfrorcn

181

dona. rpacfr .pocTpatteHuofr  $op"ot i  3aAaHHs nporpa'Mr, , rsr  ynpasf ieHir t l
f lBJlfftorcfl si(oflJryarauuoHlHbre yHHBe,pcaJrbr{bre xapaKTepncrnKlt. ,f lo exc-
n.nyaraquoHHof i  xapaKrepI . rcrHKe orpeAeJlstorcf l  3oHbt pa6orut  cra 'Hul{Lt
C rpa3JIHUHbrM r{ IJCJIOM arperaTo'B I IpH nepeMeHHOM H3' I IOP€r 'pa3AeJIeHHbIe

JrHt{Hf lMH Bt(Jr}oqeHLIf l  afperaToB. l locaeAune H onpeAeJIHIoT nporpalv lMy
ynpaBJreHHfl  qHcJIoM at 'pefarorB.  nnn orcrpoi lx t t  or  KparxoBpeMeHHblx
nycKoB H ocranoBoB arperaros e6nuef i  nuuui t  BKr loqef i iuq H,Meercq 3oHa
HeqyBcrBHTeJ ID-HocrL I , ' noKa3aHHr"  g l l pnxosxo t i  s2  rpxc .  5 -3 .  Crpare r l t n
H3MeHeHHq COCTaBOB afperaroB,

cKHx cxeM, peaJIII3yloll lHX npo-
fpaMMy ynpaB.reHHrr, onpeAeJrfle- Puc. 5-3. 3oult HeTIyBCTBI4TeJIbHOCTI'[
r r r r n  i v ^ n r l r q r q r r r r n u r n r i  v q n q r r r e -  n p h  Y n p a B . r l e H H I Z  q I I C J I O I {  a f p g f a T o B .
N I J  ' v  J ' r v r r v r J  s  I  u q I v " r

pucruxoii. .I loruqecxne cxeNllt
.rpe6yror nptr BbrrroJlHe,HHH cpaBGIHTeJIbHo rHe6ofiblfloro ,qucJIa gJIeKxpu-
qecKvx gfleMerHToB, 'uto 'o6e,oileqttBaeT HaAe>KHocTb 'cxeMbl. IBe,p'oHTHOcTb
rHenpaBHJrbHbrx AeiicrsHft 'nepcoHaJra [rpH HailHqtfit aBTooneparopa
yMeHbIUaeTCtl , 'qTO TaKlKe I IO'BbIr t l IS€T HX HaAeXHOCTb.

Taxnu o6paeou, MolKrHo cAeJlarb BbtBoA, qro aBToMarvra ocyue'
crBrqer Ko,MnpoMl lccHylo nponpaM'My ]4IpaBJIeHHq pexH'MaMH'H COCTa'
BaMH a'nperaroB. .l(ou,npouplcc HMeer ,M€cro MelKAy rnpocroroft cxeMbl
lt gKoHoMu,qecxoft CI$QexrnnHo,crblo petueH'Itfl nocrasrerH'HoI-{ saAar{H.
B yc.no,eunx yKpy[rHeHnq 'Molr(Hrocrefr rrr.rArpoarperar'oB I{ nuApoaJleKTpo-
crauunfi ,BogHllKaer gg,Jlrpoc o []paBorMepHocru raKoto KoM,rIpoMH,cca 14
0,rleJlecoo6pasuoctn y'MeHbIxeHLIfl creneHI4 Ko'MnpoMI'lccHocru 3a cqeT
BHe,[,p€rHHff HOBbrx onoco6o's ynpaBJIeH,Hf . Han6o,nee flponpeccHBHbIM
cnoco6ou ynpaBJlerHIrr  B rHacroquree BpeMn f lBaf l Iorcf l  aBToMarH3I{po-
BaHHbte cH,creMbr ynpaBJreHHq rrpeAnpHf l r f ieM t(ACV).  I4snectuo,  qTo

ACV ocHoBaHbr rHa coBep[IeHHbrx ynpaBJIsIotr IHX'BblgHcr ' rHTeJILHbIx Ma-
uIuHax (yBM) u 6yAyr rBxJrloedrb aBroMaTHKy, AeflcrByloruyK) rno pa-
irHoHaabH,ofi n,porpamnre. l4s cKa3a,H,Horo Bbrttle flcHo, xITo aBToonepa-
Topbr AeraJrbHo pa3'pa6oraHbr, ,BHeApeHbr B mpaKTHKy, firpocTbr H BBITAy
sTOrO KOHKypeHTOOnOCO6HbT ,C aBTOMaTH3,t tpOBa,HHbrMI, I  CHCTeMaMH
ynpaBaeHr.rq.

l l o x a s a r e J r u  s Q S e K T H B , H o c T H  p a s J I f l q H b I x  n p o -
r p a M M y n p a B JI e H I{ f. Paccnorplrvr e$Qexrnnuoctu ynpalBJrelrutt
cocraBoM arperaroB c f i roMourbro aBroorneparopoB. 3a eraf loH'Hnft  cno-
co6 npnuu'MaeM flponpaMMy y,npaBfleHLIn ACV, npnl{eM gI{LITaeM, qTo

noJre3Harr MorrliHocTb craHulrt{ oAuHaKoBa npH flro6ou cnooo6e, a 'f loA-
B€ ! ,e ,HHdf l  'MourHocrb  pa3J r r {qHa .  Tax ,KaK AO ' (an rooueparop)  HMeer
MeHee e$SexrHsnyn cxeMy ynpaBJreHnf l ,  qeM ACy, To pacxoA BoAbI
npil rofi >xe Mou{Hocrn 6yAeT 6oluure, qeM B ACV:

,Qoo  :  Q"  *  A 'Q  2*AQ,q ,  *  AQt , i (5-3)

rA€ Qao, Qr -  pacxOA TBOAbI npH ynpaBJIeHHI ' I  c  noMol l lb lo aBTooneipa'
TOpa 'v eraloHnofi cxeMbr Acv; LQ" -repepacxoA ,BoAbr 3a cqeT
HerrpaBHJrbHoro ynpaBJreHHff qHcJroM arperaToB npH orrTHMaJrbHo,M cocTa-

1 8 5

| t u r u P d n  y l 1 ' d J d n d  n a  J r \ L r l J r J a  |  f l -

uuoHnoft xapaKTepr{crHKe, Mo)Ker
6s r ru  sanporpaMMl4poeaHa n  6Jo -
Kax H3MeHeHUrr OqepeAHocrH.

Anrooneparopu Lt  ycrpofr-
crga rno pacnpeAeJleHl.{}o Harpy3-
KH Me>KAy arpefaraMH na Aef icr-
ByrorrlHx rHApo3JIeKrpocraHuHqx
orJrur{arorcn npocroroi.i Jlornqe-

u



B6 ti iiailsurroAHeriuem pacnpe.[eaetir.iH riarpysxH; A0o * ao,nofiiirf -
renruur i  ,nepepacxor BoAbr 3a cqer ,He'npaB,HJrHHOno ynpa,BreHrrq cocra-
BO'M arperaroB. rlpH Heo,nrH'MaJrbHo,M rllrcJre arperaroB, coorBercrByro-
I I I :M pacxoay AQz, H,npH :HauBbrroAHeri , i l reM' paonpeneneHHH Harpy3,Kr4;
AVr ' -  -AONOJI,HHTCflbHbII  NEPEPACXOA BOAbI N,PH H9ONTHMAJIb'HO,M BAPH-
aHTe no rru'cny u cocraBy arperaroB, coortsercrByroulllx pacxoAy Aeo,
II 'HeornTHMaJrbHoM pacnpeAeJrsHr.r,H rHzf:pysK,u. tws Qopuy.nu (5-5) JrerKo
noJytlHTb 'orHocHreJIb'.HbIe fiorepI,r pacxola ,rrpH I.tclnoJIb3oBatHI.rH aBTo-
orne.paropo'B ,rlpH H:coflst u .fy': 'corist, T. e.

i l pHqeM

c Q -
"ly' 

-

,Ec.nu e$Qexrunnocr l  oueHHBaercf l  ,no nonesHof i  Mor{Hocru craH-
i i i i i i  inp, l i  rnocrof i r rHor i  no4ae4euuol i ,  T.  e.  npH f f :consi  H Q:,consi ,  ro

l y 's :Nao +LN z+41/A +ANN, (5-6)
rAe y'y'c, /y'uo - COOTBeTCTBeHHO nOJIe3'Hble MOUIHOCTn ,CTaHIIHH npH
HcrloJlb3oBaunu ACV u AO; A,N z, AlVa, ANrv - yrBeJrnqeiHue no.nesHbfi
MourrHocru crauqnfi 3a cqer 6o.nee gK,oHoMlrrrHofo ynpaBJreHHg rqHcJroll
arpef aroB, c,osraBoM H 'paonpeAeJreHHerM ;Harpy3K,H. orcrcAa orHoc,H-
re.nuHulfr ,npolilrpbr,Ix B ttroJle3lroft ,MouIIIocTH ,CTaHU,IM np4 HCnOJrb3OBa-
HI{ l {  a BTOorne,paTOpa

Ao^, Lo- a , / V .  
^ n  

- \ Z

l0;' rz : e" 
'

A Q ^
Sf ; : ; : ;

(5-4)

(5-5)

(5-7)

(5-B)

q/v  -  
or t ,  

q / /  -  
6Nt :

J z :  , V r r  
r  J ; :  / y n  

t qN -  
ANN:

"1r1 
- 

Nn

ly 'o:9,81 QH.

Vl  BbrpaxeHui i  (5-3)-(5-7)  tBHA,Ho, qro cpaBHeHHe AO i l  ACy'
cJleAyer 'npou3BoAr-rrb npH pa3AeJreHHu o6qef i  sa6a.ur  onrnMaJrL,-Horo
ynpaBJIeHHff  pe)KHMaMn H COCTaBaMH afperaToB 'Ha TpH nOA3aAaqH:
ynpaBJlel l I , |e qucJIoM arperaToB, y,nrpa'BJIeHHe cOcTaBoM arperaToB, paC-
npeAeJreHHe'Hafpy3Klr  MelKAy arperaraMH.

OtHocHreruHaq eQ{exrnsuocm y,npaBaeHHq qr. rcroM arperaroB
(Sa, u.nn S*")  saBHcHr or  crerreHH ocpeAHeHuf l  na,paMerpoB y 'npaBJre-

Hfr f l  B rnporpaMMe aBroonepaTopa. o6uquo HrMe€TCf ocpeAHeHHe ToqeK
BKJiOqeHf lq arperaToB npH InocTof l rHHoM Hanope H ocpeAHeHHe y[rpaB-
JrqrouIHX napaMerpoB npu u3MeHeHHH HanopoB. I I Iar  KBalrroBaHuf l  no
,Haf iopy npu i l rocrpoeHnu sKcnJryarauuoHnof i  xapaKrepr.rcruKl l ,npHHI. . rMa-
ercf f  paBHuu 0,5- l  'M, H napaMerpbr ynpaBJreHr.{r  MeHqrorcn AHcKperHo
nla lnHef iHo nprr  r r3MeHeHHH rHanopa. f lporpanrua y,npaBJreHHfl  qncf loM

anperaroB HIvIeer BHA QyHKuwu Z:Z(N, H).
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'  
[;rn noryqeHun BeJ'IHtlHH Sl ra'ru S] u-o6xoAl'IMo npoBecrn onruMtl:

b eraJIoHHofi rn'porpau'ult y'npaBJie-

tO OrI ]pe[ ,€JIhTb npH HOnof lb3OBaHflH

H.NE ONTHMAJIbHOCTH AI ' I |HAMI ' IqECKOTO

b  ,nDorDzMMbI  aBTOOnepaTOpa no

A D r r v v v J ^ 9 . i o n o ^ o . e 6 n } , I g H . l t t l H t , I l ' t B K J I I o q e H H f l .

t t i o i i s a A a ' l H J I e r K o n o r y ' q l t r b ' n o a J I r o p x r M y A H H a M H q e c K o -
ro Inpo, .paMMHpoBaHI '1f l '  ecJl I I  sulut ic"  oFpaII I {qeHI{ 'MH no ql lcJ ly arPe-

I a T o B T l p I r n o c T p o e H H u o i n T f l M a . n l H o i t x a p a r . ' e p u c T } I K I { c T a H u H I l ( c l u t .

S ,2-6) . I4s eranon"oA 
" 

6u*'"u"t'xofi xapaxrepucrrlx JIerKo noJIyqHTb

io*asarenu cpaBHl l re l r 'sof t  eQSexr l teuocru

Prrc .  5-+.  i -ucrorpamua HCnoJ- lb3oBai i f i t i  pasf i i i r i l lb lX nO K '  n ' .4 '  CoCTa-

BOB I lpl l  nepeMellFIorI r{ l19re arperaroB'

nnoft asroonePar'oPa.-- 
O6pa6ori.u crari lcrgqecxux Aansrtx I  noKa3aJIa, qro HcnoJIb3oBa-

, H H e p a 3 J I H q H b I x , c o c T a B o ' B n o A q H ' H f l e T c f l 3 a K o : H y ' H o p ' M a a b H o r o p a a n p e -
AeJreHHfl aeponrHOCrefi. ,Ha puc. 5-4 noKa3a[Ibl rH'CrorpaMMbl HCflOJIb-

3 o B a H H ' I p a 3 J i H t l H b l x c o c T a B o B n p H I I o C T o f H H b I X 3 H a q e . H l , I q x H a n o p o B

I  Bce pacl lerHHe i lp l rMepbl  BbInoJIHeHbI O'  A'  Bucoqrul t '
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craHurrH H qucJre arpera ' l 'u8,  i l  n3 puc.  5-5 -  ocpeArrer{Haf l  rHcrofpaMr, ;a
AJIff BCeX 'BO3M0)KHr,rx rBarplrarrHr-"r 3Tr]x naparMerpoB. rflpH ,noarpoenz,

fx.loil^rj.y::-Ip-ll""aJrocb, 
,qro ,qHcno r.rHrepBarrou ,u,crbcru tl,L' ,panio

l u ,  a 'BeJ IHqL I rHa  I3MeHeHHq K . t t l .A .  B  Kax (AOM I . IHTep ,BaJ Ie ,U  paaUa:

Ar1  :9 , ;1  A11  r ranc ,

tne Ar1 r ' ra,rc -  f lpe, l {e.nugOe I j3MeHeHHe K. I I .  A.  CTaH,Ur. lH |npH pa3JrHqHbrx
cnoco6ax  ynpa ,BreHHf l  coc raBaMr . r  a fpe ra roB ;  I  - l q r r c ro  coc raBoB,  no --naBt . t lHx  B  HHTepBan  U ;  ,L  -o6uee  ,qHcJ ro  coc raBoB.

l l 'po 'Bepr{a noKa3aJla,  r t ro A" ' rq noJryqeHHbrx ga,nncuMocrel i  cnpaae4_
JrHB r ropMaJrbHbr i i  saxoH pacnpe4e .neHnn  eeponrHocre f r . , guaHMo,  

- ; ; ;

BblBoA Mox{Ho ,cqHTarb AocraroqHo- o6urrnr  
'u 

AJrf  Apyf i {x ctaHqul i ,
pa6orarcu."x 'n nHKoBor i  qacrr ,  rpaQuxoo 

"u.py&n 
,c,creMbr.

qJ

q2

26 Jo

Pl rc .  5 -5 .  Bcponr t l oc r t tb te  xapaKrepr . r c r r r r { r r  r r c r roJ rb3oBar r lH
pa3J i l rq l i b rx  no  r ( .  n .  A .  cocTaBOB.
4  -  o c p e a H e r t H a f l .  r r ' r c r o f p a M M a ;  6  -  x a p a x r e p l r c r H K a  l ) a c n p e a e J r e -l l t I f l  Bel )of l  Tt roCT€: t ' i .

Orsocnre .nuHaR eQfex ruouoc rs  ) / , r t paBreHnq  coc raBoM n .O" .u rou
onpeAeJIf lercf l  MareMarr . rqecKt. tN,r  o lKl t raHr.reM, Koropoe inpu 1y ' :cof lSt ,
H:const  HMeer rB, t4A:

(5-e)

a  npu  Q :co f l s t ,  H : cons t

M (Sy,)

r r f
V , t

tur Qfl)
;u

: I p! slo,
d

( 5 - 1 0 )

rne M -cHMBO.n MareMarnrrecKofo oxr lAaHHf;  d-r torraep cocTaBai  p9

" 
pI - BeporrrHocru rjcnorrb3oBaH,rr cocraBa d; slo, slo- orHocu-

Tef lbHaq eS$exrunnocrb HcnoJrbgoBaHHR cocraBa.
,MarenaTnrrec,Koe o 'x(HAaFrrae no (b-9)  H (E- l l0)  MolKHo paccr{Hrarb

no 'npaBHJry A:3o r( rpex cnnu),  rA€ A -npeae.rrr i roe H3MeHeHHe napa-
Merpa,  a o -  crpe'AHeKBalArparHq'Hoe or,KJIo 'HeHHe napaMerpa,  npHqeM,
KaK yxe 6ulo cKa3aHo, BepoqrFrocrH Hcndnrsoeatruq ,pa3rnrrHbrx ,co-
cr a B o B,n o,4,r{ }r Hq rcTcq rHop,M a JrbHoMy 3 a,KoHy.

188

,Ornoc,rr re.nbHyto e$QexrueHoctr  onrHMr.r3auHr{  cocra,Ba
Mo)KHo rar()Ke paccqlrrarb no Qopul ' .naira

n ,  M (ANa)
Q r v - -J A :  

t V I ( N n ) '

^  M (^Qa)
c O -
" A _  M ( e )

arpefaToB

( 5 - l  l )

( 5 -  l 2 )

- iLm noAqera noKa3arerr S| cur.rraeM, qro A : ANA, rAe ANe -

Ar.ranasoH I4sr\reHeHHf MoulHocru npH Q : coflSt, F/ : const u nepeMeH-

Hbrx cocrasax.  nns noAcuera noKa3areJl f l  Sf ;  npuHHrtaaercs,  qro A:AQ/,

rAe  AQ4 -AHaI IaSOl I  H3MeHet l l { f l  pacxoAa  npn  H :Co f lS t ,  N :COns t  n
nepeMeHFrbrx cocTaBax.

9QtpexrunHocrb paci lpeAeJeHHq I{arpy3KH onpeAerqercq raK)Ke
cpaBrrHTeJIbr{brM anaJILI30M AByx pex{t tMoB crautrH}I .  B 3TaJIoHl loM pe-
x(HMe, BBnAy pa3JHqUq afpef  arHblX xapaKTepl lcTl l l { ,  pacIpeAeIerIHe
rrarpysKr.r  HepaBrroMepHoe. Orro onpeAeJIf lercs no MlmHMyMy pacxo/{a

J

H

20

t8

t6

t4

i

200 J00 H8r

Pr.rc. 5-6. Jlusuu HAeHri lr{HocrH nplr ynpaBJIeHHI'I
arperararur{ c nol lourbhl aBrooreparopa u ACV.
/ - cyt"tuapsani 2 - no pacnpe,u,ereHnlo HarpysrH; 3 -
no qHcny anperaroB; 4 -  no cocraBy arperaroB'

fAC npu rOM qHcJIe I {  CoCraBe arperaToB, I (oropble COoTBeTCTByIOT

nporpaMMe aBroonepaTopa. . I lerqe Bcero ra l (ue pacqerbl  I IpoBecrH no

MeTOAy HeonpeAeJIeHHbIX MHox{HTeJleft ,rlarpaux<a. ;B 3ToM cJlyqae onTH-

IvIaJIbHoe peuleFIHe COOrBerCTByer paBelIcTBy orHocureJlbHblX npHpocTo.B

pacxoAoB BoAbI Ha arpelarax npg HsMerleHI4I ' I  HX MotUHocr4 (crr l .  S l -3) .

Vcrportcrea pe)Kr.lMr{orlr asroMarHKH ocyulecrBJltl lor npHHyAHreJIbHoe
pacnpeAeJrerrne I Iatpy3l{L l  no }KecrKoMy 3aKOl ly,  Hanpl ' lMep paBHoMepHoe.

CneAonareJlbHo, JIefKo paccquTaTb XapaKrepucrnKy cTaHULIH g.JIA Toro

x(e r{Hc.r ta vr  cocTaBa afperaToB, KoTopble npHHHMaJII ' Icb B STaJIoFIt IoH

n p o r p a M M e , r . r n o r y u H r b p a c x o A b l B o A b l , X a p a K r e p u 3 y l o u l H e l l p o q e c c
ynpaBJ Ie l lH  n .-  

,Ha ,pnc.  5-6 H e ra,6 l .  5-2 laHu Inpl . l 'Mepbl  s$QexrunHocrn sBTo'

MATHIICCKOTO )'ttPABJICHU'I PEX{PI'MAMI'I ATPCr ATOB AITfl T\PEX CTAHUHfI

[JI. t01. [4S Hrrx Mo]K'Ho cAeJlarb ,Bbl'BoA o 3'Hal{1lMocrv pasnvqHblx 3ra-

noB H inpoqe,cca B IIeJIOM.

Ha HosocH6r.rpcxoft I '!C ynpaB.;reHrle qflc,ToM arperaroB n pa6ouefi

soHe craHrIHH ocyqecrBJl f leTcf  c arpr [exrnBHocrbro Sy< 1,25o/s;  yr lpaB-
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JreH?re cocraBoM - 
" 

sI 1l ,2 oh, pacnpeAeJrenueM HarpysKrr - c sfl <

< 0,9 oh, a. cyMMapHbrft erlrfem onpeAeaflercfl noKasareJreM SA/ < 2,5.oh.

Ha Munreuaypcxofi IISC srra noKa3arerrn cJre/ryroque: Sf < O; Sf <
( 1 , 5 ; 0,8; Sil < 7,5

sI<
Eparcxoft fOC nonasareJrr{ eQQerrnn-

s i l < g % .

s#<
sy<

T a 6 n r . r u a  5 - 2
Cpe4nne ouarrenHs orHocHTeJrbubrx rroKaoare;refi e$SeKTHBuocrn

f if l pefl<n.MaMfi alpefaToB,

0 , 8 7
0 , 3
0 , 2 3
0 , 1 8
0 , l 3
ojt

0 , 8 5
0 , 6 5
0 , 6
0 , 6
0 , 3
0 , 2

0 , 0 4 5
0 , 1
0 , 1
0 ,  l 5
0 , l 5
0 , 2 5

3
1 , 9
1 , 3
1 , 0
rj

1 , 2 5
0 , 9
0 , 6
0 , 3 5
0 J 0

0 , 1
0 , 5
0 , 5 5
0 , 6o,q

1 , 0
0 , 7
0 , 6
0 , 3
0 , 2
o ,  l 5
0 , 1

0 , 2
0 , 6
0 , 7
0 , 8
0 , 9
1 , 0
0 , 5

XaparrepHo, rlro BeJII'trIHHbI Sf; 6onnrue B 3oHax pa6oru c?aHuuh

c ue6o.nmuu'u qltcfloM arperaroB, T3r( rI(3I( InpH gToM 't{MeeTcH M,Horo

aapua,uHi l ,cocraBoB rpa3JrnqHoro r(arrecrBa. ,Bentr , r r rHa Sy TaKX(e

)'MeHb[IaeTcrl no Mepe yBeJILIqeHIIfi rr 'HcJIa arperaToB, noToMy rrTo
B gToru cJlyqae afp,erarbl pa6oraror B gotre MaKcttMaJrbrrblx K. n. A.
3Qrpertrnuo,crb SZ lrMeer Mecro Jrurrrb ,s6nr43u nuunfi BKJrror{eHHfl,

r.r rB cyMMe 3Tr.r 3oHbr :He ilpeBbrrr ator '20ols ycraHou.neurH'oir MorjlHocrr.t
crarHur,rH. tf[g,lyrueuHure quQpu roBopflT o roM, qro {r{oMnpoM,l,Iccfiaq npo-
f paMMa yIIpaBJIeHHfl Ip€X'H'MOM L COCTa'BOM a'rperaToB ,C IO,MOIIIbIO
cyUecrByIOuIHx aBTOo'neparopoB MolI (eT InpI IBecT,I {  rK, f loTepffM pacxoAa
B ,Hecr(oJrbKo rrpo[eHTo'n. ,Her ,uaAo6uocru roBoipLrrb o roM, qro gro
CBq3aHO C CyqeCTBerHIIbI'M ,CHI{'X(eIIHeM 9KOHOMHqTTI'oCTI.I CT0}III{HI,t.

f loxagare.ulr a$SexTHBHocrtr SN u Sa rBJrflrorcrr reopernuecxoit
x a p a r(Te,p r{ctl lroit 'cpe/IcTB a,BTOM aT'tr3 a ulr n.,B Aeilcr s trTeJrD-H ocTH nrc 6a n
uporpaMMa ynpaBJreHlrs HMeeT craAHro peaJrHsa,r lHlr ,noryqeHHbrx peue-
ttttfr. tf lonpeuluocru peaJrH3auHH in,pH ypoBHe usMepr,rreJrruoft rexHHx,u,
rlpH,MeHflIoUeficn 'B yctOBHqX sKcflJIyaTaqHI{, ,MonyT r6u, u ,cyl{eCTBeHHbI-
MII rr 'colrgMepHrubrMrr c firoKd3aTeJrflMr.r aQQexrn.nrH,ocrH ,nporpaMMbr
yrrpaBJreHHff . , l losrouy o,KoHrraTerbHaf oueiHKa rpa3rutrHbr.x cnoco6oe
yrrpaBJreHr.rfl AoJrlr(Ha npoH3BoAHTbcfl C yrleToM noFperrIHocTI{ peanHsa-
ultu. rEy4oM ,cr{HTaTb, qTo yrnpaBJreHHe pex(ItMaMH afperaToB. ocyulecTB-
, I f leTCf l  npl l  I le i l3I \ {e i l i loN{ ypoBHe aBTot\ , raTtr3ar{HH cTat i l IHr{  c HcI IoJIbSo-

t 9 0

Ba,HHeM OAI{HaKOBbrX CXeM l.i yCtpOiicrd ieXiio.rroru.recxofi a,BToMarlIKH.
3ro corlacyerctl 'c 'npHHqrofi ceiiqac lro3H'ult€ft paspa6otxl4 lr rBHeApe-
,uus ACV. rB erux ycJloBlttx florpeulHocrb peanll3all l ln oAHHaKoBa Anfl
ara.nouHoir  u $a,xruuecroi i  mporpaMM y,npa'BJIeHI{ f l '

,B ,ycrpoficrnax aBroMarHKII i lIapaMeTpbt cocToflHnf ar'peraToB Mo-

AeJrHpyroTcfl ToKaMH Ir Hanpfl)KeHHtMI{, I 't3MepeHIIe KOTOpbIX I'I OnpeAe-
JrfleT rrorpeulHocTb peaJlH3aUIdu. flonpeurHocTu H3MepeHHfl, KaK H3BecT-
,Ho, rn,oqpasAerqlorcn Ha c.ny'vafiHble H oncreMaruqecKne UI. l '5]. Cucre-
MaTHqecKne nofperxH,ocTH orrpeAeJIflIOTCfl TOq'HOCTbIO ,H3|OTOBJIeHI'I 'I IIpH-
,6opa uJtrr u3MepltTenbHoro ycrpoircrna u B npHHUH[Ie .. 

iMoryr 
_ 6ltrl

f icxarc.IeHH. c.nyqail,trbte rrroFpeuHocTlr Br,I3bI,BaloTcn c.nyuafiHbIM.H $axro'
paMH pa3rHr lHoro rpoAa, H BepofTHocTb ToqHoro I r3MepeHHf 'noAr lHHf l -

v r v r r  r q A v r r J  ^ - r . -  - . r  
l _ _ _ - . _  

_ - - _ _ - - _ -

I r3MepeHuH BeJI14t IHH Bepof l rHocrb 'nof l 'BJIeHHfl  ourn6xu A>8o' ,q 'pe3BbI-
n{aiti lo ,MaJIa.

Eyaeu cqnrarb, rrro l.r3MepeHHe napaMerpoB y,IIpaBJIeHlttt^ fipo!13^Bo-

,EI{Tcfl npu6opamH H cxeMaMH, I'IMeIoil lu'MH KJIacc r'oqrlocrH U,b%. 3To
n,peA[oJrox(eHne iHe BcerAa cnpaBeAJIIt 'Bo AJrfl yc.nonuft aKsflJyarauun.
Hanpu'tr,te,p, ecJIH,qJIn I-I3t\{epesutt ucnoJlbsylorcfl I{HToBble n'pn6o,plt, ro
r.rx KJracc roqHocrn l-2olo. ,B g,roM cryqae florpeluHo'crb pearu3aIIHir
rou.c,Men,rrMa c ,ad)6exroi la onTHMH3aUUH- I1 i lOTOMV nrOn600U. i lMeIOuIHe* - _ - - _ - - f  _ - - - -  '  - T T

KJIacc TorrHocTH l-2ofo, se MoDyT Itc[oJlb3oBaTbcfl Aaf peaJIH3aIII 'IH
perueHaft 'no onrHMaJIbHoMy ynpaBJIeHI,trc pexl.tMoM H cocraBoM arpera-
"TOB., f lpe.U,e.nruan oTHocuTeJIHHaf l  [ IOrpeuHocTb I ' lsMepeHut MouIHocTn
anpenal'a ,npH ero HoMITHaJlb'tr 'oil , lvtoulHoctH /V".s I4 MolrlIIoCTH cTaHI{n}l
/V" 6y.u,er 'paB:Ha:

,  - E ' n ,r  N . _  l V ,  
, " a . 8 , (5- r 3)

FA'e rEr. - KJra,cc roqHocTu npn6opou r(cxenn), orH. eA.
,CornoclasneHue noKagareneil etF,Qexrunuocru yflpaBJIe,H'Hfl H norrpeu-

HOcTll peaJlH3aUHI.{ IIO3'BoJIReT oIIpeAeJII'ITb SOHbI I4]Ae'HTHtIHOCTU IIpO'
hpaun y,npaBJreHrrr  [ j I .  6] .  I lponpaMMbt HAeHrnq'Hbt r IpH ,npoqux paBHbIx
ycJroBHf x npn \

rp :SN-Jw (0 .  (5 -14 )

Ecnu rp)0,  ro aBro,MarH3HpoBaH:Har cncreMa ynpa'BJIeHIr f l  no3'Bo'
Jrlrr rroBbrcuru eQQeKTHBHocrb y'fipaBJreHufl pexHMoM arperaros. 3oHbr
r.rAerFrrr{qHocru y,lo6no o,npeAeJrnTb raK x{e, Ka'K H ,IloKa3are.rur e$$er-
THBH'OCTLI {rO OTAeJIbHbI'M nOA3aAaqaM, T. e. :HaXOAI4Tb SOHbI I{AeHTUq-
ITIOCTH trI.PH YNPABJIEHHH IIHCJIOM ANPETATOB, IIX .COCTABOM I,I INPH PACilPE-
AeJTeHHH .Harpy3Kr.r  (puc.  5-6) .

Sxcnepuiue,HTaJIbHbIe pacqerbl  no peaJIbHbIM,rHApocrarH,qHf l ,M [ IoKa-
3bl'BaIOT, IITO rnepexOA IIa '3TaJIOHHyIO nporpaMMy ynpaBJIeHIIf qI'ICJIOM

anperaroB Mox{er ,qaro eQQeKT Jruurb B soHe pa6oru craHul tn c qnc-

JroM arpera'ro's Z:l+3. Ha '6oarurHrHcrBe geficrnyounx craHqt{li gta

soHa orHocurcn x o6racrn He.rl,ornlcruMbrx pelKLIMo'n. flpuulrHofi rorM|
Moryr fl,BuTbcfl 'cyAoxoAHbre H 'eoAoxogqiicrBeH.Hue ,rro'rryc'KH BoAbI
s 'Hlrxrnufi 6re@, KaBr.rraur{oHrrbre orpa,HHqeHHr no ryp6uuau irr [p.
Pagrn.rHe cpeAcrB yrrpaBJreHnfl cocraBoM anperaroB lr'Meer Mecro B 3oHe
MaJrblx H cpeAHr{x Harpy,3oK crauqui i ,  I (oropaf l  npH,MeprHo oxBarbrBaer
60-70 % ,Bcero pe)KHM'Horo noJrfl. I(oHeu,Ho, era soHa rar<x(e 6yAer
MeHb[Ie,  ecJi l {  i la  cTarrqr{ t . r  L lMercTcf l  cooTBeTcT'ByIouHe pex{uM,rrbte orpa-
i luqeHHn. Haxoueq, cyurecrBer{rror l  no BeJrHrrHne tBJrf lercrr  3orra,  B Koro-
pof t  nroxHo noryuurr  e$Qexr 3a cqer HcnoJrb3oBarHnf l  sraf louuor l  npo-
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lqai l{ \1b]. .paonpete;ieHirn i iarpyski i ,  3ra 3oi izi  oxBaiu.6aei npuMepiio
40-50f ls  acero pe lKHMroro norrs  (p l rc .  5-7)

3onu HAeHTuqHocrH no3BoJrf lror 'cyAlrrb o Aeilcrsurentnojt e$fex-
T,uBHocru rex I4JIH r.rHbrx cpeAcrB yn,paBreHHrr. B xoux,perHblx ycJroBHqx
MOI.YT MCIHflTbCfl CYII{ACHH'I O ,KOTHI{CCTBCHHOM iNTPCUM}UCCTBC TCX I,IJII I
IrHbIx cpeAcTB, rHo B,ce-TaKH 'Mo)KHo cAeJIaTb o6rqtaf i  BbrBoA, rrT,o BHeA-

,FieodxoAul,lo OrMeTttt, qro e$;riexruaHocfu pas.nllti 'niX MetoAoB

p a c l l p e A e J l e H l { f H a r p y 3 K H M o ) K e r n e c x o . ' t t , K o l 4 3 . M e H H T b c f l , e c J l l t e e o [ p e .

A e J I f T b i l o | n o K a 3 a r ' e n f l i l I 3 H e p r o c f l c T e M b l , B , u e , ' I o , M , ' H o A ' I l ' l c , p a B H l t T e J I b -
HOrO arHa. r lH3a BrnoJ IHe O6OCHOSaHbI  I l  

' np14HqTble  f lOKa3aTeJIH '
" " ' ig -  

, r ,6 r .  S-g  , I Ip i lBe ,AeHbI  cpeAHHe 3Ha{€ ,H} l f  BeJ I tqHH'  no f lyqeHHble

no t6-6i", ,ts_loj ' ' i ; ;];; Ideoclr6',pcxofi ,f3c npu gs rpa,6ore c no-

T a 6 n r r u a  5 - 3

CpegHee yMeHbureHHe K. u. .[ '  Hoeocr6rpcKoft f9C uptl

HCtrOJIb3oBaHI't u npu6lull{eHHbtx cilocoooB pactrpeAeileT'lt lfr '

ua rpySxur  o /o

o/o a t7

cToRTHHbIM ,rt14cJIoM atperaToB' EuAHO, qTO yKaSaHHble BeJII ' IqI. IHbI OTJIH'

IIaIOTCR MaJIO, H IIOSTOMy :H€JIb3fI OTAaTb npeAnOureH-Ue HI' I  OAHOMy H3

tnpou lerHHbIX Cnoco6oe paonpeAeJIeHHf  narpyaxn '  Kpome TOro '  3TH

BeJII{qt{Hbl },Me'Hb[Ialotcf l  
lno ,Mepe yBeilHqeHI.It l  r{HcIa arperaToB H Ha'

;;p;;.- O;o'" qu*t-"*eer Ersuu'ecxoe o6lqcHeH,e' Aetlcre,rerlbHo' Inpll

pocre qlrcJia urp".uiou pa6oua" so"u i lx no rmourHocru yMeHblraerct l

H ,K. , i l .  A. npn6lnx(aeTc9 K Ma,KCll,MaJIbHblM S,HaqeHnfi,M. K rovty xe rnpi l

6o .n t t t t l . t x  HaI Iopax  xapaKTepHcrvrK l4-arperaroB 6onee noJ lo rHe '  qeM npI ' l

HH3Kr . rx ,  no3roMy pas . r ruunnb onoco6t r  pacnpeae; reHHf l  Harpy3KH Menbue

BJIHflIOT rHa 'K. n'  A. r l ' , lApo3JIeXTpOCTaHIII ' IU' f lpe'ae' i lbHble 3HaqeHI.If l  no-

rasarenef i  e$$exrusuocrH B l '5 -z

Jrt. t tr lb i lo ee qacTH, COoTBeTCTBylo-

qe f i  unc ly  a fperaroB 217.  l lpu  6oasrueu qHc. r le  a fperaToB 'cpeAl luH

e$Q.*t He nPe'euuraer 0,1-0,20/o'- -  -  
Coarue b6opy,u,o Ba't4f l  np' 3aAaHH'M r{HcJle arpef aroB II  o' [H]r1'

KOBbrx onoco6ax pacnpeae.t€,Hgfl  HsFpy3KLI-BJIHfleT 6onee cvuecTBeHHO'

I- lpnrr,repu pa6ouul xapaKrep'.ru* . i inunir npeAllal lne-Ibl 
-na 

puc. 5-8

ir ir  l fb-Vicxoi l ,  iopo*oronbi. ' ,  I- lonocn6upcxoir fOC. 3ru xapaKrepl- l '

cTHl(H nocTpoeHbI I ]pH pa,BI{OMepHOM pacnpeAeJIerHHIr Harpy3KH }le}KAy

13 -106  
193

0 , 3 0

0 ,  3 0

0 , 2 0

0 , 2 0

0

0
/00 200 t/8r

Puc.  5 -7 .  3QQeKTI tB I {ocrb  pa3rHqHblx  cnoco6os ynpaBJIeHI r f l .

I-8 - s$$exrusHocrb rto qttcJII arp-e-raroB: I  -  gtta Z;2, I !- :12 v,
2  - A n s  2 : p ,  n : 1 9  M :  3 - A r q  Z : 3 ,  I 1  : 1 2  u :  4 - L r t s  Z : 3 ,  H : 1 9  * t ,
5 - a . n s  Z : a ,  H : 1 2  u : 6  - A f l q  Z : 4 ,  H : 1 9  r u ;  7 - l r q  Z : 5 ,  H : 1 2  u ;
8 - A n q  Z : 5 ,  H : 1 9  u ; 9 - / , 0 - g 0 $ e x r u s H o c r b  n o  c o c r a B y  a r p e r a r o B :
9 - . u . r t s  H : l 2  u ;  I 0 - t t t s . f / : 1 9  r r ' r ;  1 / - s $ $ e x r n B n o c r b  n o  p a c n p e -

AeJIeHIIIO Harpy3KH MeX,Uy arpeFaTaMH.

peHrre SUBM ts npaKTItKy ornTIlMI' l3aUHoHHblx pacqeToB nBJIneTcfl  Ue.11e-

ioo6pasHr,r,u. Peantsafl  oKot{oMI4s. saBHcnT or pe}KHMHbIx oco6eHHocreft

craHqHH. Ona 6y,u,er o,rreHb 3a,MerHo treHqrbcn or qHcJIa qacoF HcnoJIb-

3oBar rHf f  CTa,HUHI I ,  pOJIH ee 'B  cHcTeMe'  H3MeHqHBOCTH HanopoB.

5-3. KOJIIHqECTIBEHHHE NOKA3ATENH 9OIDEKThBHOCTH

onrHMH3 A|q;'/lvl PEIKhMOB ATPETATOB, nOrvtlEHHblE

HA,flTPHTMEPAX gKCjnny.AT,hrPyEMblX rhATPOg'IEKIPOCT AHu;'/'n

S Q S e K T H B H o c t b  s T a n o B  o n r ' H M I { 3 a u H H

nnn onpeAe,'re,HH1 gsoeKTHBHOCru rpacnpeAeJreHr{f l  Hafpy3Ktr npo-
BOAHJjHCb CpaBHI{TeJIbHbIe pacqeTbl, B KOTOpblx Harpy3l{a ;Me)K!,} anpe-

FaTaML|paCi lpeAeJI tUIaCL, ,HaH'BbI rOAuef i  UruU g f i rpa3oM f i  O MeTOAy OTHOCH'

TeJrbHbrx npfipocToB, rI Io pf lBeHcr'By .Mou{Hocrefi  H ino paBe.iIcTBy oTKpbI-

rui i  nanpanJnroui.Hx artnapaf oB UL 42l. 33 xpnrepHil cpaBHeH.'I f l
npItHHMaJIHCb BeIHr{l lHbI mpeAeJIbHbIX l tSIvIeHetIHft K. n'  A. rI{ApoSJIeKTpo-

CTAHIIHH
A q w : q q - 4 r v i  ' ( 5 - i l 5 )

A t l o o : I q - I a o , (5- l  6)

0

0

0

0

t '

rAe q q - K. n. A., I loJIltt€rHHbIf,n np_q _paBeHCTBe OTHOCI'ITeJIbHblx npn'

pocroB ar 'peraToB; Tlrv -  x .  n.  A.  fOC, _^no.nyueHHuft  rnpn paBeHcTBe

uoutsocref i  arperaron;  \ao- 'K.  r i l .  A.  f3C, nonyqeut lut f r  [ IpH paBeH'

crBe orKpblruf i  'Ha,npaBf lq loul l4x anl laparoB typ6n'u.

t92

I I i' -:L]'

Hanop,

Atluo 0 , 4 0 0 , 3 0

arlp 0 ,  40 0 , 5 0

at loo 0 ,  3 0 0 , 2 0

Ar,v 0 , 2 0 0 , 2 0

Lroo 0 ,  2 0 0 , 2 0

AYl i v 0,  20 0 , 1 0



SfpbnaTaMH. Faefij i i iHe B R. i i. .[. ctariqrti i ,npH nocroxnuoii rrrorUnocir.l
,H ,Ha,nopax .

,  At11:r1t t  n-T1'  a,  (5-17)
'tae 11".a. - I\{aKCH'MaltHnii ,K. rr. A., cooTBeTcTBvroulHfi ryrrureMv cocTa-
:sy, 

9, 1'l 'a -I4Hr.tuanrHuii, coor,Bercr'eynut,ufi 
-xyArueruy.

I , { s ' p l l c .5 -8 ,  au4 ,uo , ' r t ro  BeJ rHvuua  Ar1  o  ' l r an6on tu ra f l  B  gone  MHHH-
ManrHux Morr lHocref i  crasuul l .  Cpe, l ,une s,HaqelrHf l  BenHqHH (5- '17) f la
t raHur.rRX cJreAyrculr re:  Aaf l  Honoclr6upor<dir  0,75,  AJl f l  f  opsxoncxofr

o/.-

88

87

86
ZUU J V U

a ) ' u u
Enn Cnn A' lPt

u u v  t  t u  (

300 /"/8i

0 /00 0 200 J00 f,l8r

PHc. 5-8. Pa6oqHe xapar(repu crnln rfiApoeJrexTpocraHqun.
a_- Hpxyrcxofi  fOC: 6 - fopuxoacxofi  fgC; a - Hosocl l6upcxoft
fOC; 1 - rns f lyquero f iro K. tr .  r .  cocraBa arperaros; 

-2-! 
u^

xyAueto nq K. n. A. cocTaBa arperaToB.

Hn"o.rr6up.*a"l Hpxyrcran | 1-oo"*o-""*""
fOC, fI-16 r'r 

I 
rec, A:zO rt 

I 
rOC' f1:18 v

0,35 o/0.
'  

,Bn : | . ^^ re  quc f la  BKJI IOt le t lHbIx  a rperaToB MOX(HO OnpeAeJIHTb I IOKa-

3are,[eru ' ( 5 - 1 8 )Atlz: t1"  z-Y1'z,

pAe T{2 ,  11 '7_  x .  I1 .  A .  rnpu pa6ore  fDC c  OI l r l lMaJIb} lb I rM I I  HeOnTI { -

npa,KT l rqecKHi i  f iHrepec  InoqTH Ha BCex f I IApocTaHul l f l x '

' B . n l t  f l  H  H e  p  e ) K  H M ' H  b I  x  o r p  a  H  I t  q e H  ! l  I i

x03fl f icrBeHHofi cpa60rKoii  BoAoxpaHHJIHUra B JIerHe-oceHHT{e Mecfl ' r lbl '

Y T, i  t t : , i ' :
H  # ' t '  . '

a .  fOC t rp I {  HeonrHMaJ IbHoM

. 1 - r  " '  ;  - !  a l'.- *-.T- a 6-n. u u a:,. : 5:4
q  nc teCnnxeuue  K .  n .

arperaToB, o^

Onruua.nruce
qHcro arperaroB

Mssreqaypcraq
I3C, l/:62 trt

yroKofl 1,0, AJIfl MunreuaY'PcKofIparcKoii 0,2, AJIfl ly'iPt<

2
ao

4
5
6
I

0,65, AJIq D

1v! o
H=/9u

194 l 3 * 195



T a 6 " n r ' r u a  5 - 5
BrnqHxe HarpysorrHoro pesepBa Ha K. n.  4.  fOC

cTaHut:rH c Morr lHucrq,Ml l ,  Me,HbII l I . IMI{  U 6O.nUTUHUH yKa3aHhcf i ,  'npu' l rep 'Ho

paBHoe, a Eparcxas f3C pa6oraaa 6o.rrnruyro 'qacrb BpeMeHH c '6o.nl -

IuHMu,MOUIHOCTflTMH. ECtectneHUO, qTo poJlb oI ITH,MH3aII I IOHHbIX pacqe-

ToB Bo3'pacraer B cJlyqae 6olsruei l  ,HepaBHoMepHocrn pexH' |Ma'
Ha e$Qexr onruM'l43aul.In cyluecrBeHHoe BJIIIflHI4e oKasbltsarcr orpa-

HHqeHHq no pelKHMy arperaroB. f lpuee4eu Heroropble npuMepbl ,  Ae-
MoHcTpIrpytoIrIHe poJlb oTAeJIbHbIx OrpaHllqeHufi. rB 'ta'6n. 5-6 yxasaHrr

T a 6 n r . r u a  5 - 6

Cnnxenne K. II. a. f OC Ba cqer r,JrrflHvrfl otpaHI'I qelnuft, o/o

f ugpoe.nertpocraHqt,tR

Honocu6npcxan
fopmoncxan
Eparcxan
14pxyrcxaa

tlnc.no neperc;rroteil uii
3a cyrKll

I  , 0 5
1 , 3
0 ,  l 5
0 , 9

Pa6ora o6searerrnttx
arperaToB

0 , 4
0 , l 5

50
50
50

r 5 0
1 5 0
1 5 0

I
2
3
4
6
.7
I

l 0
20

120
40

1 0 0
1 5 0

0
1 , 5
2 , 3
0
1 , 4
2 , 0

HHH Harpy3oK.
rB xaqecree O6q3arentHOrO e ra6" ' I .  6-6 paccntaTpHBaJICf l  OAHH H3

arperaroB, l,t,trrerculnft ornaitxu ,Ha' co6cteeHHble HyxAbI' rHa'npunaep, ua

Hoeocn6ll 'pcxoft f3C ornafiu<t't isa 'co6crBeHHble Hy)KAbI HAyr c atpera-

ros Nfb I u 4, U XeJIareJIsHo, uTo6tt OAI{'H lI3 rHIIX ,HzXOAHflcq B pa6Ote.

3rO npnnoAl, tT K tsO3pacTaHurc B'p€MBHH I4OnOJIb3OBaHHtl  AaHT{bIX MaIxf iH

no cpareHeHl l rc c ApyxtrMH. Tax,  4auuble 3a 1963-19M r , I .  rnoKa3blBaloT,
q1e i r rperar Ns ' l  ,6 l r . t r  sarpyx{eH B 1,8 pas'6o.nlue,_ a a ' rperrar  Ne 4-

e,1,5 pas 6o.ntue,  qeM f ly l tuUk no K.  n.  A.  arperaT Ns 3.  CneAoBareJIb-
Ho, ocyqecrBHrb pa6ory c onrt I ,MaJIbHblM cocraBoM o6opyAoBaHI. Iq no

K. fl. A. He BCerAa BO3MO>Ki}IO
IIpU 'nn6Ope ,COCTaB9B aIpeIaTOB 'Heo$xoAHMo cTpeMgTbcf l  rK BO3-

M'O)K,HO paBHo,MepHoMy H'c[oJIb3oBaH'Hlo arperaroB no qHcJIy qarco'B pa-

6orsr. flo ycJIoBHfl'M onrttMH3aIIHH B nepBylo oqepeAb 3ar'pyx(alorctl
J I y q I X H e a r p e r a r b I , ' { T o n p H B o A I i r K l r x r n p e ) K A e B p e M e H H o ' M y I 4 3 H O C y 1 4
COOTBeTcTBeHHo K CHHX(eHHIo K.  [ I .  A.  HeO6xoAl. t t r , taq cTeneHb BblpaB-

HeHHocTH qHcJIa qacoB rpa6orr t  3aBHCHT oT HHTeHcHBi l {ocTl t  H3Hoca H
nOsNrox'Hocref i  opraHH3aUHH BoccTaHoBHTeJIbHbIx peMo,HroB. l lp faUep
Hoeocu6npcxofi f3C no,Ka3brBaer, rrro Jryq[rHe afperarbl [Io ,cparBiHerHulo

c xyAtrIHMLl sarpyx{eHbt 'IIo BpeMeHV e 3-5 paa 6o.iluue B rpa3JIHrIHbIe

ueci,qu. .IIyuuule arperarbt B cI.IJIy sroro A'oJIxHbI '6unu 6lr qaue

peMoHTupoBarbcn,  [ IpHqeM ToJIbKo 'no eto- f i  npnquHe oHH)KeHI le oQ$exra
onrH'MH3auHH ,Moxer cocraB]. t rb 0,1-0,2{6.  CT apenne arperaroB Lr vg-
MeHeH14 e HX XalJaKTepi.lCTHK npOHCXOAHT 3a MeX(peMOHT'HbIfi cpoK
B rrpeAeJrax 0,5f l6.

t97

TepH K' n. A. craHI{uII, t{oropbte rt.rMerorcr np14 pas.llruuoii ,BerHrrH,He
Hanpy3oqHoro peSepBa, 'npHMeHLIreJrbHo rK :pHC. 5-8,a.

Atar tus pexiHlygp ,Hoeocg6r ipcxof i  , f3C sa pqA npoueArxgx JreT
roKa3brBaer,  qro 20f le Bgsp6 BpeMeHrr pa6ortr  . r I i ro a,rpenaron,  sur,6H-
paeMoe Ino 'ycJIo,BuflM 'pe,ryJtHpoBaHHfl qarcrorbt, 6o.nlrtre onrllMaJrbHo,ro,
npt{ ' {eM, KaK npaB'LIJIO, STLI peXHMbr Ha6.nrcg,anrCft  rB qacbr npoxo>KAe-
HHf ,MaKCHMaJIbHbrx HarpySot( .  caeAoeareJrrrHo, r tHCJro atpe,raToB ,B 3TH
nepuoAbr Ha3Ha,qaercrr  BblHyx(AeHHO 14 He onrHMH3Irpyercs.  Heo6xoAu-
MO, OAHa,KO, ilrO.u,{€pKHyrb, qro o,cHoBHofi es$eKT 3a 'cqer o,nruMusarqur4

1 9 6

J ,P
l "

v1

1 p
) o

Pesepnuan lroul-
Hocrb, MBr
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Haxbseu, paccMorpHM Taxx(e Bonpoc o roM, xaxol i  aQQexr 4aer
I IeApeHHe crporrrx MeroAoB ornrH,MH3aqHrr.  Cpe,an gKcrrJryara,uuoHHoro
:epco,HaJIa qacr,o 6uryer MHet{He o roM, qro HH)Ke'HepHarr  'HHTyI. ruHn
r"Ilrcc 'npocreftulle MerolAbr onrHMH3auHH no3BoJlfror ,H23,H3trArr pe>xHrr,r,
l.[[3KIlft K o,nruMaJIbnoNty, oco6eulro ecJrlr l lMeercfl Mruoiro o,r,pa,uHuenuii.
Ipocrel iurrru cnoco6oM, no3BoJl f l rouqy,14 noJIyqHTb [rapaMerpbl  ;ynpaBJre-
tutr arperaro,B, fl,BJrnrorcfl pacrrerbr no gr(onJryaraulloHHofr xapaKTepH-

; ^ r r " r ' r r  . - ^ ^ - . ^ ^ ^ . . 1 . ^ 3'r i i i{e Craii i i l i l i , no'CT'pOeiii ioii nO naCnOpTiiEiFy[ a'fpela'Triibini XapaKTepi.i-
'THKaM. il(ax usnecrHo, nacnoprrrbre xapaKTepI,rcrHKI,r rroJry.qaror 'no AaH-
tbIM Mo,AenbHbrx rvcnbnauufi ruAporyp6H,H. iPesyrbrarbr raKnx pacrreroB
rpHBelecrbr B Ta6Jr. 6-7, s Koropofi paccMarpHBaeTcff cpeAHee cHHx(eHHe

T a 6 . n r . r u a  5 - 7
lorepn K. rr. I. fAC, oh, npn HctroJrb3oBaHnn tracfloprHbtx
apaKTepr{crnK AJr.g nn6opa qf icJra arperaroB

u  c I I  o  J r  b3  o  B  a , ] t  { {  f l  n  a  c 'n  o  p  T ,H  b l  x 3-i. 6coBruuocrir ottEHHh bcboemrrrbuocil.l
OflTHMH3 Al+Ht)'l PEIHHMOTB B ACy f9C

OnrnNrursaL\Hfi, BHyTpHcraHIIt4oHHbix pex{}IMort bunofi '
Hf lercf l  Ha 6ase 3UBM, To ecrb r{aqe Bcero Bo3Mo}KHa
B ycrroBr4f lx ACy f3C. l lp,  norHoM KoMnJIeKce pa6or no
a BTOM arr.r3 arlr{H yIIp a BJIeH Hfl fl.lApo cTaHIII4fl MI4 OXB aTbIB a IOT'
cfl  Borrpocbl coBepileHcTBoBall l4f l  yIIpaBJIeHLIf l  TeXHOJIOfHqe-
cKHMii r ipoi ieccaMli A aEM-i i lHCTpari i  BHo-xosff f icrtseHHoil  Aeff -

reJlbHocru. Ha eQQexrzBHocrb ACy I-3C npH sroM Bttnf l lor

cHr.DKeHI4e sKCtIJIyaTaqITOHHbIX 3arpaT (VS4epx<eK rlpoIr3BoA-

crBa) sa rI4AposJIeKTpocraHIIHI' I ;  yBeJIIIqeHI' Ie Bblpa6orKI' I

3JIeKrpO3HepfI. IH B roAbl C f iS6r,rro' IHofi  [pHToqHocrblo ro

cpaBHeHHn c foAaMH pacrleTHofi o6ecneqeHHocrl4; yBefl I ' rqe-

HLIe BbITecHnIouIeIl  uOuluocrH H rapaHTHpoBaHHoIl oTAaqlI

f '3C; rroBbI[IeHLIe aKcIIJIyaTaIII4oHHoIi HaAe]KHOcTI4 cTaHqHV.

C H p r ) K e H I { e  3 I { c r I J I y  a r a q I 4 o H H b I X  s a r p a r .

i4snecrHo, qTo 3KcrIJIyaraIrI{oFIHbIe 3arparbt

H - H ̂ n * LI".,*LIr.p* Hop,

rAe 14^*-  l l3Aep)KKH Ha aMopTH3al IHFo'  KOropble  CKJIaAbI '

Barorcfl r.r3 rJ3AeplKeK Ha peHoBalII4FO kt KarHTaJrbHbI_4 pe'

MoHr;  H" .n__LI3Aepx(KH Ha sapa6orHyrd i lJ lary ;  Hr .p  -

r.r3AeplKr{r{ Ha reKtuIHfI peMoHT; I ' lnp 
' I lpor{He 

H3Aep}I(KH,

l {oropbre BK.r rcqarcr  3arparb l  } la  Marepl {a / Ib l  ( ryp6uuuoe n

Tp aH-cQop M aropl{oe NI acJlo, xl ' l  MI4qecKI' l  e pe aKTI' l  BbI, o6rupou-

r {bre MarepLraJIbI  H Ap. ) ,  CTOHMOCTb aBTOTpaHCnOpra H Ap.
Ocuonuylo AoJIIo cocraBJlf l Ior H3Aep)KKH Ha -al loprn3a'

t turc  (or  65 Ao 900/0r ) ,  Koropble  npn BHeApeHHH ACy rpaK-

THqeCKH He MOryT H3MeHI4TbCf l .  BoSN{OXHO HeKOTOpOe cHH'

x(eHHe 3arpaT I la npoBeAeHr4e KanHraJIbHbIX H TeKyil IHX pe-

MoHToB,  TaK KaK B ACy I1SC orKpblBaeTcf l  BosMox(Hocrb

Ar.{afFIocTHI{u COcTOfl,HHfl.  arperaroB LI 6o.nee TOqHOTO o[pe-

AeJIeHHfl i lepIZOAHqHOCTH T1 npOAOJIX{HTeJIbHOCTI'I  nJIaHOBO-

IpeAynpeAuTeJIbHt IX peMoHroB.  fHAposJIeKrpocTaHUHS HMe-

loT BblcoKylo cTeIIeHb aBToMaTH3aIIHI ' l  TeXHOJIOfI ' IqeCKI4X

npoqeccoB,  H saTparb l  Ha sapa6orHyrc  I IJ IaTy COSTaBJISIOT

5-801b' o6u{ux oKcrIJIyarauuoHHbIX H3Aep)KeK npol{3BoAcrBa.

Bua4y 3TOIO HeJIb3fl  OIKHAaTb 6OnrruOro SKOHOM?IqSCKOIO

lSQei<ra sa cqeT cHI{x{eHLIs  oTHX3arpar .  I4Melorc f l  KaKHe-TO

rre6oJ lb lxnb nOsN4o>KHOcTH I IO CHHIKeHLI lo  i lpoq l {X 3aTpaT.

Taxuna o6pasorr l ,  r IpH BHeApeHHH ACy eS$exruBgocrb 3a

cqeT cHH)*ieI-IHfl  Ir3Aepx{eK i lpoI43BOACTBa I{e 3aBIICI ' , IT oT

o n r LI M LI 3 Ar.ll?t p e )K Il M O B f I4l{ p OsJI eKT p OC T a H qI4 fi .

1 9 9

Hpxyrcxan l3C,
II:26 u

N "

Hoeocn6upcxaq I '3C,
I I -17  u

fopr,r<oecxan fOC,
^F/- 13 rr

N t ,N tN 'N t (5 - l  e )

2
.J

4
5
6
,7

0 , 1 4
0 , 1 0
0,  09

0 , 3 2
0 , 2 7
0 , 2 6

0 , 5
0 , 2
0 , 2
0 ,  l 5

0 , 4
0 , 2 5
0 , 2 0
0 , 2 0
0 , 1 0
0 , l 0

, 9

1 , 5
1 , 3
1 , 0
0 , 5
0 , 2

( .  n.  I l .  TOJIbI(O 3a CrIeT BblOO,pa t l I lCJIa a ' rperaTOB r l lp l I  tMIIHHMaJIbHbIX
V' n maxcH,Maflbllbrx N" ,MoItl l locrflx crarllrulu. Ecln yrlercrb ,Heeepnufi
rw6op cocraBa arpe, faroB H He'npaBrrJrbrroe pacnpe,AeJreHrle r rar ,py3KH,
i o [rore p Ir'6y.nyr 3H a q [rreJr Lrn o 6o.n nulu'tvt u.

rfl,poee4eH*rue Ko,rrrpoJrbHbre pacqerbr rno 14pxyrcxofi, Epar,cxofi,
Ioeocu6upcxof i  feC noxa3brBaror,  ' r r ro norepn 3Heprrrr . r  B TeqeHHe cyroK
rpH npocrbtx cnoco6ax Ha3HaqeHHf rp€>KI,r'MoB axpe,raroB cocratsJrfl lor
1,5-30/e.  3rn uruSpn y6eAure.nlso rroATBepxAaror,HeAocraror{ ,H'ocrb
rHX{€,He'PHOfi rHryrUUU np'H pe[reHHH srHX CJr'O'X{HbrX 3aAaq.

Cf leAosareJlbHo, H3 Bcero Bbr l lecKa3aHHoro Mo)KiHo 3aKJnoqHTb, r ITo
rQQexr o'nrtr,Musaurrlr B'HyrpHcraHquouHsrx pex(HMoB onpeAeJtrrercfl ,He
:oJlbr(o paccMoTpeHHeM o,C'HoBrHbrX 9Tz,rrOB onTHMH3aUI.IH, ',r. e. ntr60polr,t
rocraBa ,H qHcJIa pa6orarouux arperaroB, ,Ho Lr  BJIHTHHeM rp€x{HMHbtX
:TaHUHOHHbTX I{  afperfsTHblX OIpatrHqeiHUi l .  creneub gToro rBrHqHIrq onpe-
lerqeTcff KoHKpeTHbrMlt ycJroBHflMIr SKcnJryaTaulrH ['HApogJreKTpocTaH-
qufi, ,uo B He,Koropbrx cryqaqx iMoxer no,rrH3r.rrb e$Sexr o'nrHMnsa,untr
t  2-3 pa3a. Merog'nxa oTIITHMH3?IrHH'B,HyrpHcra,HuHoHHbIx pex{HMoB
loJI)KHa npe/ lycMaTpHBaTb BoSMoxHocTb oIrpeneJreHHfl  BJIHHHHS orpa-
ta.reHr.ri i,



S n o H o M u f  t o n n H n a  B  e r { e p r o c f i c r e p r e .  B o r -
pa6orxa 3Jrer(rposHeprrrrr f3c naoxei 6url  roBbrrrreHa 3a
cqer onr i lMaJrbHofo rrcno,rrb3oBaHtrf l  BoAHbtX pecypcoB Bor,o-
TOKa, onrr . rMLr3arr t { I I  BrryrprLcraHuHoHHbrx pe)KLrMoB, CFrtrx(e-
HI'rq [orpe6.teuun sJreKTposHeprr4r.r Ha co6crBeHHbre Hy)t{Abr.
B ycnonr.rqx Acv nonBnsrcTcr Bce Ha3BaHHbre Bo3MolKHocrr , r .

SxolrovrnqecKar eQQer<r l rBHocrb 3aBr.rcnr or Hcrroab3oBa-
HIdf AononHr'rre"tr,uorl nsrpa6orxu sJreKTpo3HeprHr.r B cHcre-
ue. t {au1e Bcero AonoJrnuTeJrbnar nupa6orKa oJreKTpoaHep-
fHH npHBOAr'rr roJrbKo K sKoHoMHt4 TOIJTHBa B CUCreUe. oHa
ygTer 6rrr l  paccqHraHa Arr f l  xapaxrepHbtx ycJrosuft  pa6orur
f,3C, HanprrMep, no cpeAHeMHoroJrerHHM rr4ApoJrorrzr{ecKr.rM
AaHHbrM H rrporHo3HbrM 6anaHcaM MorrIHocrkl  H 3i{epfHH cr4-
creMbr Ha roA BBoAa ACV; rorAa npn6.nu>xeHuo

LB a-  H ur-H oz: 'LO rb "p4"p,
(5-20)

r ge 14 6 1, !4 m - TO II.III4 BI{ a g CCCT a BJI g rOXi as I{3Aep,\v,,eI{ fl pOII3 -
BoAcrBa Ao r . r  nocJre BHeApenHq ACV Ha f ,3Ci bcp-cpeAuur?
yAeJrbHbri . i  pacxo4 ycrroBHero ronJruBa Ha I  xBr.u;  I f "n-
cpeAuflf l ueHa roHHbr ycJroBHoro rorrJruBa, py6.

Be.nuqurta,A,B^ xapaKTepH3yer AonoJrHr4reJrbHyro Bbrpa-
6orxy eJrerirpoaHeprr.rtr I-OC B ToM cJryqae, ecJru He MeHrrer-
cfl fapaHTr.rpoBaHHafl oTAaqa h, BbrTecHflrouaq MorqHoc,rb
n3c.

S x o H o M r . r f l  3 a T p a r  H a  p a 3 B : r . r v e  g H e p r e r H -
K H. l lpu H3Mer{eHuH ocHoBHbrx napaMerpoB fOC Mo)Ker
6ntrr, [oflyqeH Mou{Hocrulrft u rorrJtr4BHnri eQQexr. Mouluo-
crHltf i aQQexr orpeAeJrflercfl 3aMeHfleuorl uourHocrbro TOC.
Orr l4Meer Mecro B Tex cJlyqarx, KorAa Ha aeflcrnyrouleil
fHApo3JreKTpocTaHunH nofBJrf lercf l  Bo3Mox{HocTb yBeJHr{e-
HHfl BblTecr-rfltou{efi uourHocrr.r f3C. Aono,nHHTeJrbHafl Bbrpa-
6orxa, yBe, lHqr.rBaroi l raf l  rapaHTHpoBaHHyro orAaqy fOC,
Aaer rorrJ l r rBuulu ecp$eKT nprr  pa3BHTHH gHeprerHKn.

Taxun,t  o6pasoM, gKoHoMrl f l  pacqeTHbrx 3arpar

A3."" :  3rA//u ' ,  *  3u A3.uo, (5-21)

rAe 3iv, 3r- yAeJIbHbIe pacqerHble 3arparbl rIpI4 yBerlzqe-

I{HH BblTecHflroilIeft iraou{nocrn Ha BeilHr{LIHy ,ANuup I,I rapaH-
Tl{poBarrnoii orAaqr.r FIa Beflnqilr{y A3rap.

3 Q  0  e r { T 1 4  B H o c r b  t r  o  B  b I  I I r e  H H  f l  H  a  A  e } K  H o c r 1 4
f 3 C. OcHosHnM H rrpe3estqar iHo BaIKHbIM sQSeNrou ACV
rrBJlflercfl rroBblrrleHue HaAe)KHocrLI pa6orlt f3C. [Uupoxne
BOSMO>Kr"rOCTr.r  KOHTpOJIf l  11 AI{af l {OCTI4I{H COCTOsI l l I t l  O6Opy'

AoBaHLIf l  f3C, rporpaMmHlt f i  KoHrpor lb cPeAcrn yrpaBJle-
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Hufl tr peneftuori 3aulr,rTbr, KaqecTBeHHO HOBbIe cpeAcTBa oTo-

6paxenr.lf l  r,r pefr.rcrpaqnr.r uuQopyq.u!II4 i lpl{BoAfl 't K 3aMer-

HoMy IIoBbI[IeHI'IIo HaAe]KHocrn f '3'C'
6u."nu 'aAe,*Hocrr{  o6opyaoBaH?rf l  MO}Ker rrporr3BO-

AI' lTbCf t lo TOAOBbIM SKCILTIyaTaIIHOFIHbIM 3aTpaTaM:

Hr rua -  H r .D*  Hn .p l -  L I ' un r *  Hn*  Hon r ,  ( 5 -22 \

r1e Hr .p ,  H^.p-  cronMocrb re I (yur I IX I4  KarHTa' r lbFIbIx  peMoFI-

roB; il 'on,
roJrHoe nbeo6uoBJreHr. le  o6opyaoBal l l ' l f f  i  Hn-  yuep6 or  He-

AoorrlycKa 3IJeprlt la, o6ycnoBJleHHblft  npocroeM tso BCex BII-

Aax peMoHra; 
-Ho;n 

:r. tsrt leHeHr4fl  3aTpaT 3a cqeT oTcTy[JIe-

HLIf l  OT OITI ' IMaJIbHbIX pex(HMOB'

CpaeueH,e aKcrrJryara*HoHHbtx 3arpar  Ao (L I "^+t )  I {

no.n6 (Hrrurz)  u" .ap. i t tq  ACV noeeof lqer  o l IeHI I ru  aQQexr

3a cqeT noBbIIXeFII ' I f l  HaAelKl locTl ' , l  :

,LH rrua: H ,ratJ- LI ,rau2'

coepeueHHbre AocTH)KeHHf l  Teopr4H-kt  MeTOAI ' , IKH pacqeTa

H aAe)K H OSTH II 03 BOJI fl tOT IIOJIyq u Tb HeO6XOAI'1 Ivl ble Aa H H ble A/I l

pacqera ro (5-23)'  
f losH[reHr4e HaAe]KHOCTIT MO>KeT AaTb oco6eHHO 3aMeT-

uurl esseKT B nepBbre foAbr 3KcIIIyarauLIH I ' I  BO3MO>KHO npll

yMeHbrr reHgr . r  BpeMeHr. r  peMoHra o6opyAoBaHr4f  3a cqer  YnYq:

ueHr4rr  opfaHr{3auHr. r  peMoHTHtIX pa6or  I4  COKpauleHl l f l  Me}K-

p e M o H T H O f O I I e p H o A a ; y M e H b I X e H 1 4 q K O J I H q e c r B a r I y c K o B W
o c T a H o B o B H a a r p e r a r a x ; I I c [ o J I b 3 o B a H u I , I a f p e r a T o B T o J I b K o
B Ao[ycr l4MbIX 3oHax pa6orr ' l ;  [epHoAHr lecKoro H l {aqecrBeH-

Horo Kol{rport f l  3a cocroflHl l . ,* o6opyAoBaHl4" 
" lq i ,c?3p

f lapaMeTpbr  Moryr  6 l r r t  yayqueHbl  c  BHeApeHI{eM A\-J  I  r \ . .

f lonltureHl{e HaAex{Hocrl ' I  3KcrlJlyarupyeiuolt cncreMbl co-

r rpoBolKAaercf l  cHulKeHueu rpe6yeMoro p$epBa Mol r r 'Hocru

Lr  npHBOAHT K 3KOHOMIIpI  3arpar  Ha BBOA pe3epBHblx  MOITIHO-

crefr B sHepfeTtrKe, noSTOMy B O6il IeM c.nyuae MO)KeT 6ltru

[oJIyqeHa sKOHOMHfl

A3pea: 3p"rANp.r, (5-24)

(5-23)

r4e 3pr" - yAeJrbHbre pacqerHble 3arparbl Ha peSepB I\{OU{-

FrocrH npl{ p asBr4rHV crlcreMbl; ANpu" - cHlITeHHe pe3epBa

MorqHoqr 14 3a qqer r loBblrr leHus HaAex(Hocru I3C'
?01



l lpu pacqere 3r(oHoMrrqecxoi i  assexruBHocrl ' r  ACy r3c
onpeAeJlnrorca:'  

I  )  roAoeoil  nptrpocr npl. l6tr"nlr (rolonaf eKoHoluun)

c..,4:(# - +r) ,,* (5-25)

rle Ct, Cz-ce6ecro?IMocrb roAoBoro o6lenq !9-a"fi1eiu9fi
n 'poaynqt tu  6es  l t  np t t  Qyuxur roHl lpoBaHI I I4  ACy f3C;  l l l ,

i , - ,onosoil o6renr pea,nusyennoft npoAyKllrtu 6es H npr'{

syHxuuoHrrpoBarrr [ r  ACy; 41,-npu6trnu or peaJILI3aUl{ l {

upoayxuut'I Ao BHeAPellI ' Is ACV; .'  
2\  roAosol l  sKol loMrlqecxnft  a$Qexr

3 - C.ox - E o"u Ko.u * E"Ku ,

D  ? , n  h r f , ^ - , , - , , . r &  , . r r . r h r h r r r r L r A I J T  a f i r h e x ' T t I R H O C T I I
t A g  L A C y  

-  r - r \ J P l v r c l  l l l r : ' r l u r r r  r \ v J Y ' Y ' r r q  - - r  l -  
- - .  - - - -

ACy t i--p.A.tB Bbtr l t tcf l l t renr,uol i  rexHllKl l ;  Kacv - 3arparbl

Ha co3Aarr r re  r r  BHeApeHr. re  ACV c yqeroM Qaxropa BpeMeHI ' l ;

Ea -  HopMarr rBHbr i i  xoe$$UqrreHr  a64exruBr locr l ' l  B  3Hep-

aettnxe; Ke -- cHI. l lKeHLIe Ka11L{TaJIosnoxeHIaIl  B pa3BI4TI' Ie

3r leprer t ' t l ( I l  c  yqeroM Saxropa BpeMeHI l ;

3 )  a$$e r r t tBHoc rb  3a rPa r

4:*#=* 2 Ercv '

r4e Eo, Eo"u -  pacqernst f i  I ' r  HopMarusHHfi  xOa$Quul leHrl ' l

rSQexrt lBHocrH.
3 Q Q e x r u u " o . r o A C y f S C n o ( 5 - 2 5 ) - ( 5 - 2 7 ) 3 a B l ' r c l ' r r

w Bo MHO|I,IX cJlyqaflX ol]peAeI'IeTcfl oIITHMH3aquefi pe)KH-

*o" fOC H B roM qHcJIe orITlIMH3aunefi BHyrpncraHIrI4oI{-

Hbrx pelKIjNIoB- 3ro eure pa3 iloArBepx{Aaer npaKTHr{ecKyK)

q.n.,JooOpa3r{ocrb p_e''IeHIItt ortr 'MI43aIIHollHblx SaAaq Ha

?r(cnJlyarupYeMbIX f3C,

(5-26)

(5-27)

C I I T H C O K  n H I E P A T Y P b I

nporPaMMHPoBaHHe' M' '  I '1sn-Bo

arypnblx ncnurauuft ruAporyp-61-H*.'o'ueuru"tt" 
no ilIApocrpot]t#:'

ct io"pi l ;  cenePo-BocroqHoro Ka'

uSf l ) .
;;;6; r<rt6epHet,Kl'I B sneKr'pl{qe'

40 c' -- r.^ ,,lf,,vca>>- 1969,
p O f l T H O C T € l r '  r Y r ' '

rHfi rltApoMexa'Hllqecxoro- ^o6opyl'o-
FoceueProllsAat, 1957' !52 c'

.  H.. OnnunnoBa T' A' 3oHu1;t3e1

,ooou tt  ACY Pell( I IMaMII l 'Y;-
;"nt; (uur"He", <<ulrtt'usua>>' tv t L'

:e $oprr'rlr l '{cIIoJIb3oBaHHtt 3B$t;

, ' !uin6t"o i lpol l3BolcrBoM 3a PYoe-

06.
rAuefiuue pex(l'lMbl pa6orsl ruAPo-

ecKl{x cl lcreMax' M'-Jl ' '  <<focaHep-

:Aseiluree pacllrpeAeJIeHlle H arpy-3I{H

areKrpocraHul ' IrMll '  M'-JI ' '  <<l oc-

r JI. B. IlpHtrleneuue MeroAa cllrl'I-

M n,lln oueHKH BJIIzqHHfi norpeurgocrll

{DOCTOB, - <<J"leKTpHqeCKI'1e CTaH[Hll)>'

lHI4e AuHaMflqecKoro nporpaMMHR?Bu-

aHl l l {oHHoto pe}KHMa 
- f3C'  -  <<3rel( -

c. 32-37. M.,
jnol" ou."xn ouru6oK lI3MePeHHH'
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16. 3o.rrorapen T.  JI .  K Bonpocy Ol i ruMl i i rat l i l i l  f idpdtr l [ rpos /8040'

lS. ,KaprneJrr{u lBHJIH H. A.  BaHqHr.re norpeI I lHocrH xapaKrepHcr l4K

or,Hoct.rreJrbHbrx npupocroB na etpQexr ollruMalbrlglg qa_crPe4lJleHun Ha-

rpy3oK Mei i (Ay 3r teKrpocraHqi l t l 'Nl l l .  -  <<l43secrnq AH CCCP. 3Hep'retuxa

r i  auronnaruKirr ,  1959; Ns 6,  c.  16-22.
19.  K.nereHNx A. I I .  AHanurrrqecKoe InpeAcraBJreHI. Ie '  pa6OqHX XapaK-

repr lc inr  arperafon fOC: -  B rKH.:  TexHuko-SKoHOMHqeeKHe noKa3areJIH

onruMaJIbHoro p€x<rtM3 sKcnJIyaraqHH f l ' lApogJleKr 'pocrauquf i .  Hoeocn-

6npcr,  <<,Hayxa>>, 1967, c.  46-61'^ 
20. KoriaJreB,cKaq JI. ,8., Qr.r.lHnnosa T. A. BosNaoxHocrb IlcnoJlb3o'

BaHHTI MerOAa sereef i  u rpaHl. lq AJI f l  OnpeAe;eHqf l  COcTa'Ba_ arperaroB

f r lApo3f ler(rpocraHrlur i .  -  uTpyasr Crr6HI, l l ,13>,  1972, BbIn.  23,  c.  130-

135 .

. 21. KgP6Vl.A. A., 9gl.*:YrefiH 
[O. [O. !,rtct<perHoe nporpaMMr-

25. Jlapnonon B. C. AnnpoxcltuaUltn : iuoprerl luecxnx xapaKrepu'
CrrK fuApoarperaTOB ,c HcnOJIb3oBaHueM .[,-Onrt lUa.lb' l lblX - nJIaHOB. -

B xH.: OnntualtHoe ynpaBJIe,HHe sHepferl ' IqecKHMH.^pex(HMaMH sJleKrpo-
crauqui. i .  Honoctt6npcx, hsn. H3TI4, 1974, c. 36-4t:

26. Jturoc P. 4.,  PafiQa X. I , l rprr H peri leHHfl.  M., I4sA-Bo r lHocrp.
.nr r r . ,  1961 ,  642 c .

27. Mapxonuv H. M. PeNumsr sHepferr lqecKHx cl.{creu. M., <3Uep-

ruq>,  1963,  360 c .
28. Mexn6opcrufr M. A. Hexoropsts sQilpocbl aJlropl lrMll3ar(Hll

yn,paBJreHr{rr cJro)r(I IbIM o6lexrou c HenpepblBHblM npoH3BoAcrBoM (Ha

npr{Mepe MHoroarperarHoii_ f?^q)^. A-nropeQ. -41'I-c-.- Ha coucK' yqeH' 'cre-

neHH KaHA.  rex r l { . 'Hayx .  M . ,  1969 ,38  i .  ( 3H I , IH  HMeHI I  f .  M .  I ( pxu -

xaHoBcKOrO).

'M.-/I . ,  
<<foceuepron3Aar>), 1959, 510 c.

32. HosHe HASH B nrragr.rpoBaHr.rr.r 3KCneprIMeHra. l lon peA. Haltt-
uona B.  B.  M. ,  <<HaYKa>>,  1969,  334 c .

33. Ofipesxon B. vl .  onrqN,rusaquq ArHreJIbHblx _ pex(HMoB pa6otsl

l '3c e KacKaAe H sHeprocHcreT\{e. - <Tpyau M3l4>, 1965, elrn. 62.
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