


I. ; ~ T O H  0 d p a T ~ 0 a  3 a a ' I H  (cM., H a n p m e p ,  /I/) I I O 3 B O m e T  C T p O H T b  

3 H a P B T e J B H O e  'IECJIO IIOJIeBHX r a M K J 5 T O H O B H X  CHCTeM B I I P O C T P a H C T B a X  pas- 
JIE¶H08 p a 3 M e p H O C T H ,  odnanmm H C K W r M T e J I b H h U M  C B O ~ ~ C T B ~ M H  B YCJIOBHO 

H a 3 H B a e M H X  EHTerpHpy9MhIMB.  0- A 3  C B O ~ C T B  TaKEIX CHCTeM R B N I e T C R  

C ~ e C T B O B a H K e  y HEX ~ ~ C K O H ~ ¶ H O F O  'IHCJIa I l H T e r p a J I O B  A B K X e H w I  (EYM BHC- 

IUKX JIOKaJIbHHX COXpaHW)Ql¶XCR TOKOB), H e  CBR3aHHHX C CHMMeTPHRMEl T H n a  

IIpOCTpEiHCTBeHHO-BpQMeAHhM A 3aBECRIUHX OT BHCIIlEU[ ~POkI3BO. lWHX nOJIR.  B 
CBRBB c 3 ~ m  a K T y a J c b H m  aanana ~ u r a c c ~ @ ~ ~ a r l r r ~  H nepenxcnem H H T e r p n -  

p y e m  c H c T e M  3 a n w o r o  B B g a  MorbeT 6 ~ ~ b  p e m e H a  c n o M o w m  nepenacme- 
HEfi CBCTeM,  06nanww gOJIaTMHTDJfbHHME HHTerpaJ I8MEI  DTBHB[eHRR (BO BCBX 

H 3 B e C T H H X  C J r y n a K X  B 3  CyUleCTBOBaHIQl OHHOrO,  B K p a f l ~ 9 ~  CJIy ' I ae  ABJ'X HO- 

n a m ~ c ~  c TP~HHOCTJTMH B c w a e  c q c T e M  r ~ n e p d o ~ m e c ~ o r o  T n n a ,  K KOTO- 

pm OTHOCRTCR M o H e n E  ~ ~ ~ I R T H B H C T Q K O ~  T e o p m  nom ( ~ c m e m e  COCTW- 

P ~ J H T E ~ B E c T c K o ~ ~  HHBaPHaATHOCTH H a K J I w a e T  C T O J E  XeCTKEIe OI'PaHK9eHRH 

~a BEJ ~0~pan~miwix~f i  TOKOB, eKTHBHldMB OKa3HBaBlTCR donee 
Bnw'6'. ~ R N I I  MeTOJ@ME B p a 6 0 ~ 9  I l p O C T H e  M e T o m ,  BOCXO-9 K p a d O T a M  /a/ 

6 ~ m r  I I ~ o K T I ~ c c A ~ ~ o B ~ ~  H H T e r p H p y e M H e  Y p a B H e H H R  f i e k ~ ~ t ~ o p H 0 ~ a  .W!3 

0,JJJlOrO KOMIUIeKCHOrQ n O m .  

X a p a K ~ e p H o f l  O C O ~ ~ H H O C T ~ ~  p a c c M a T p m 3 a e M H x  3FiJa¶ K B J H e T C R  H ~ o ~ x O -  

LlWrOCTb I IPOBeHeHHR 3 H a P H T e J I b H O r O  KOJIHgeCTBa n p O C T K X ,  HO rPOMO3l&IWX 

BH¶HCJKeHd,  o d a e ~  K O T O P W  CTOJIb CTpeMElTeJIbHO P a C T e T  C POCTOM CJIOXHOC- 

T B  3UaW. ¶TO E C l I O J I b 3 0 B a H H e  CHCTBM aHiLlIElTElgeCKIlX B H W I C J I ~ H E ~ ~  (CAB),  
p e ~ 3 0 B a H H H X  H a  MOlllHOM KOMIIbPTPepe,  CTaHOBHTCR ~eL536eXH.W. CAB HHTeH- 

CHBHO nprnemmcb B pme pa do^ (cM. ,  ~ a n p m e p ,  /4*9/)  , B K o T o p h u c  aJI- 

I 'OPHThiE30BaH MeTOJl i iada~a. Mcnmsosame K O t J r I b K r e p a  B P a C C M O T p e H W  
I 

H a a r e  aananax M e H e e  ~JITOPHTMHPHO, HO 60~1ee r ~ d ~ 0  ( "B p e m e  manora" - 
K ~ K  c n e n c T s H e  60~1brne i l  c n o m i o c T H  sanas) - pememe n e p e o n p e r ; e n e H m x  

CHCTeM HeJ'fMHefiHHX arrredpamecmx (WCJIOIUI donee COTHII) y p a B ~ e H & ,  an- 
r o p m m e c K m  p e ~ 3 ~  npouecca Eymoy-,40ua (cm. m e )  , pememe 



CHCTeM @l@@peHWiEiJLbHHX ypaBHed ( K ~ R  OAHOPOZHJJX, TBR H HBOXHOPOH- 
HHX). B3RPHe CIIOXHHX EHTeI'p5UIOB.. ~~c I IOJ I~SOBW~C~ CAB R E 0 UCE -30 

H a  3BM ECIOGI . 
B pacinane 2 npgsenea cnHcoK WepHbnr mTerpxpyenmt ~ ~ I E O D -  

C H C T ~ M  (ae.rme&na y p a B ~ e m  Anpaxa), B pa~nane 3 npencTaaaeHnr pew- 
TaTv noHcKa c y m e c ~ s e m i c - ~ ~ e ~  caampmx ~onaneil T e o p  n m ,  06- 
na.q- nepabna n o n o d ~ ~ ~ w r b ~ w a  mTerpanoM. 3a n e T m  oTcuam K 

nocaezympa donee I I O J ~ ~ O ~ H H M  n y 6 - m .  

2. CnEHoDXiH0 CHCTBMH 

Ha~6mee 06- apSq ~ ~ ~ ~ c T B E T ~ J I ~ H o I ' o ,  K ~ ~ ~ O B O ¶ H O -  H dOpeFE-EH- 

BapHBLITHOI'O JIal?paHXEaAa H ~ ~ E H ~ ~ o I ' O  ~ e p H O r 0  IIOJUi ,@fpBRa TBROB: 

L = ~ ( ~ ; u ~ - U , U + ~ V L - < ~ )  + F(w,G). (1) 

3necb 3, = Ct + xJA, 5 = C* Kowcrme nepeneme B mepaoM 
l l p O C T p a H C T B ~ - B ~ ~ M e ~ ,  L( H v - KoMnOHeHTH ABpdepHOI'O CllEHOpa 

yT= (U) v )  , AmMepHUe MaTI)EI&l ,@fp= EMeDT Bmsq r e =  6: ri= i cJZ 
x C =  x O y i  j b' = - e@lHCTBeHEaR dOpem- H K&UE~POBO¶HO-HIIB& 

PHaATHaR K O M ~ B I I ~  JCOMIIOg@HT IIOJW (683 I I P O H ~ B O ~ )  , F - IIpOHS- 

B ~ H ~ R  W) 2 ( F  " F )  , n e p ~ a  o 3 ~ a r l a e ~  ~ o ~ n n e ~ c ~ o e  con- 
PRXeHEe. Y¶T~Ho, ¶TO k s  - JIOpeHQeB EFIBapHaHT, a pa3MepHOCTb ROMIO- 

H ~ H T  cnmopa u 3+k-t-k , v I- j - h - ~ ~ ~  . 3a.qana C O ~ T O H T  B OTHC- 

@JVIKWd F , K O T O W  (1) 0 6 ~ a e T  BHCIUEUE ( ~ e ~ e ~ o p o ~ ~ ~ o n r a )  
d O ~ ~  I I ~ O M E ~ H H M E  COXP8lWDUpWXCR TORBYB, CmeCTBOBaaPe KO- 

T O F  RBNIeTCR ~ T P E ~ Y T O M  EHTerPH~BHbll ~0~19defi H CBRStlHO C H&UEWIW 

~ e ~ p m ~ a r r a ~ o f t  rpmr b-Bwrsqa .  Tpedosame nopem-mmapxam- 
HOCTH H a m w a e T  xecTme o r p m e m  Ha q coxp-CR TOKOB: B 

KoopmmaTax x , t om npencTammT c06ofi T ~ H ~ O P I I  R -ro pama - , a B KOIIJTCB~M nepeMemu B ~ O H  coxpmem ToKa n -ro pama 

rne $(" - IIJIOTHOCT~ TOHB - n p e n c ~ a ~ m e ~  c06ofi o~~opo,qmB n-OM 
crenema n no c ~ e n e w  I ~ ~ O H ~ B O L S H ~ ~ [  U no 9 PP~TOM ~aaue- U. 
& -0fi f = , KaK CJIenCTBEe dal?p8EXeBOCTH, CmeCTmT HeTePBC-  

me (*aae~~po~araarrmit*)  TOK I-ro pama (8-  i l y ;  i = i l ~ / ~ ) )  
H TOR 2-pama - ~ e ~ s o p  aaep~.~~~-mmynaca ( P = i ( ui - i; Ut) 1. M ~ O  

rerKo n o ~ a 3 a ~ a .  ¶TO mu ToKa nn6oro pama n > 2 m a w 3  EneHoB co 
crapmefi npo~3somofi no 9 B (2) npmom~ K m m e h o c ~ ~  F no w a E : 
F= m (u T + G VJ + A  I u/'/vlZ, ¶TO naeT xopomo H ~ B ~ C T H ~ D  mTerpqeuym 
(MaccEBHgD) MOnWIb TEPpEHI'a /10*11/ E COI'daCyeTCR C p8qJIbTaT8YH, IIO- 

m e m u m  B pamax cxw e m o r o  OIIEC- m e p m x  
vaccmmx ~onenea ~ ~ E B E C T C K O ~ ~  T ~ O P H H  no- (CXEOII) . B p a a x  

CXEOII ~HJIE,  oma~o, noq-mrn mm mTerpE1pyemie crmaopme M O A ~  - 
K ~ ~ ~ o B o ¶ H O - H ~ H H ~ ~ ~ E ~ H T ~ ~ ,  C ¶ ~ T H ~ ~ X J I E H ~ ~  B ~ ~ E M o H ~ ~ ~ c T B E ~ M .  upen- 
CTaEJLReTCR OIIpmaHHHM paCllIEpETb Kpyr HCKOMhur CECTeM, O T ~ P O C H B  ~ ~ 8 6 0 -  

BaHE1e K ~ ~ ~ O B O ¶ H O ~  EHBapHBHTHOCTE, HO HaXOJgKB YCJIOBE1e ¶eTHpeXJISlHefl- 

HOCTH B ~ F U T M O ~ ~ ~ ~ C T B H I I  (06QKfi C J Y K ~  IIPHBO,lplT K H~O~XOZEMOCTH PeUIaTb 

CHCTeMH 60nmoro KOJlW4eCTBa naBHeHE% B ¶aCTHHX lIpOE13BO~ OT 4 
nepeMeamx, E JI-T noKa 3a npeaeaam H ~ I U E X  ~osmulowroc~eil). 

Hamr6onee o6wP BWI narpamma:  

% = A, A Z  , XJ, Af Ar - KOHCTaHTH B ~ W M O H ~ ~ ~ C T B B R .  P ~ C C M O T P ~ ~ ~  Cpa3y (a@- 
C T B E ~ T ~ J ~ ~ H W ~ )  TOK 4-ro paara. Hm6oase 061408 BWI ero IUIOTHOCTH ( C  TOY- 

~ o c ~ b n ,  no nomoP npo~3~omroP): 

p (+) - - - - i Ql CU't  Ui - U b i 4 t . )  .' / ( I ~ / ~ ( G ~ / W / ~ *  43 u Z +  9 , ~ ~ )  
-+ y: (a4 /U/' + a r u Z +  G,-G') + G ~ ( Q ~ / u / ~ ~ ~ + u ~ ~ < ~ ~  (4 )  
+ Lit ccd U S i j '  + a, u'u* .....) + 4 (G8 ;be+ 5, +i;'y +.. 
+ a,, u8~' 4 z,, Gdu' .r - . . . -r a,q i i C u * .  

@ IIOJIJT0HHR Y C J I O B ~  EHTerPHPYeMOCTE HCnOJIb3geM IXpOIJe~py 6yJIJIoy- 

Homa, PeaJIESOBaHHJ'BI mOpHTMweCKE H a  ah!: BhlPHCJIEM, IIOW3YRCb YpaB- 
HeHIMMZ ABEXBHKU, p/3V) , E IXpenCTaBEM 08, lIep86pacHBa~ nPOE3BOW~ - 
B BWe py'= iv + R . me R - IIOJIEHOM no v, cJ 5 GJ uL, ut C 

K O ~ ~ H T ~ M H ,  3 a B H C m  OT ai E KOHCTBHT B ~ W O ~ ~ ~ ~ C T B H R ,  E13 KO- 

TOpOI'O HWIb3R BUJeWTb IIOdHHe IIPOH3BOW0, He  IIOBhlIllaR IIOPmOK IIpOH3- 

B O ~  no b . 
Tpe6osame R z  0 naeT E C K O ~  ~ ~ K O H  coxpmem E ~PHBOJCET K 

nepeonpeneae~~ofi cHcTeMe I20 ~awrreBmx a ~ r r e 6 p a w e c ~ ~ x  ypaB~emf4 H a  

Ci; H 2; , pemamelfca c noMown, 3M. hams Maccmrroro E 6e3Macco- 

B O r O  ( m '0 ) 7 8 0 B  CWeCTBeHHO pa3JIE¶eH. IIpEBeneM 0~0H¶a~wrbEd 

OTBeT - CIIECOK COBOKJT~BOCT~~ O ~ ? P B H E ¶ ~ ~  Ha K O @ E Q E ~ H T H  2; XaT- 

pamama (31, n p ~  K O T O ~ H X  C O O T B ~ T C T B ~ ~ D ~ ~ R  Monen 0 6 w a e ~  coxpesw>- 
~ M C R  TOKOM 4-ro pmra. 



Monew 11-31 M H T ~ ~ P E ~ I T C R  %Y edpe s e (2, c) ,   on en 4) - Ha 

m e d p e  s e(3, c) B p ~ a x  CXEOII . 
6) m =O 
I) Bce 2; OTJIE¶HH OT Aym, HO I I O V C R  CHCTeMe H ~ . U E F ~ ~ ~ H X  

IIpoIie~pa I$nJI0y-A0ma 3AeCb OKa3HBaeTCa M ~ J I O ~ K T H B H O ~ ~ ;  yn06Hee I EMeTb A a O  C JZBBMdE B n p a a t e ~ m m  WIOTHOCTE TOKa E UOTOKa. HaEb* 

nee o d m  BU KOTOPHX TUOB: 

A,& * ax. I P C ' ) ,  9, qIt + QZ q c ~ + t  4\) CJ( q i ~  s 2 

~ ) A , = O , A ~ - X F O  , n p ~ y ~ ~ ~ o - ( > + ~ ~ - h ~ r ) @ ~ ~ , - ~ ~ d s ~ =  
+ Q +  Y C ~  92 -( c t s g j $ c g t  + Q c  Yt c = ( / > + l Z  - / > * 1 2 )  , 1>+f2 # />TI%. 2 (5) 

Ode MOAW coAepxaT p e m  K de3nacco~ma B~PCHRM M a C C B B w  Mo- j(+r = &, < s { ~ t i  + k; ~ t ' 9 t t  YIJ + 8% '9: 91) 

Ameft WHICTa a ) ,  HO WCTb H3 HEIX @BKTE¶~CICE JlEHeapH3yeTCR (HaXIpEtdep, +b4 Y t t  + GJ '5:~)) + g 6 d .  
,If,JH de3~acco~o#  M O A W  THPPEHI'~ 3 . 3 ~ 0 ~ ~  C O x p U e H H R  TOKa I-r0 paHI'a 
EMeDT BEA ( I  C ( I  '1% = (l v / 5  =O , IIOaTOw HBJ~EHB%I& EneH IIpeACTSLBNI-- 

eT ~ 0 6 0 %  npOH3BeAeHEe JQOH3BcxlraHHX WHXL# H 3 1. BO BCeX TBKPU( 

mars mcme TOKE c o A e p T  c ~ o d o m e  napweTpH H p a c n a m c x  Ha 
PaCTB, COXPaHffDl@f~CR H83aBECHMO. 

Pacc~o~peme  ToKa 3-ro pama anazormim odpaso~  IIPBBOLWT K CBC- 

TeMe 60 ypaB~emdl Ha K O ~ # W ~ H T H  T O K ~  H narparmana; ee pernew co- 
a e p a ~ m  B pememm WHKTOB a)  B d ) ,  HO ~e HCP~PII~IBBDT EX (QBKT "npo- 
lrgcKan PaCTH BarClIEX EIiTBPp81IOB HeKOTOPHX MOAWI~#, XOPOUO H3BeCT- 

H l d  B MeTOAe odparaofi 3 ~ a ¶ E ) .  

3. h e c ~ s e q o - ~ ~ e h n e  qgsi~ehfn, no T ~ ~ M E H M O ~  H.H.F&oxmqe- 

s a ,  npencTawmm codoft noAew Teopm n m ,  narparman L KOTOPHX ~ e -  
JIEEIeh0 3aBECHT K a K  OT IIOJIB# qi , TBK E OT B T O P  JIOpBHLIeBHX EHBa- 

p x a a ~ o ~  - 2 ;  = qiL  ( T ~ K  PTO a z ~  /as:' # o 1. I I P O C T ~ ~  npmep Taxor0 

pona A ~ D T  CHCT~MH. narparrxmrm K O T O ~ H X  L = L  CZ) ~e B~BECHT RBHO OT 

n0.m g ( a L / a $ f  = o  B PBCTHOCTH, AEJ"WPHBR YOAWE BPHB-MH-- 
QWIbAa C L = -i ' 'I". B c ~  T-6 MOAWIU EHTBFPHWTCR MeTOaOM 

ronorpaQa H IWDT 6ec~o~enHHe ~a60pn coxpammexcR TOKOB, a a ~ ~ c m p i x  
T ~ K O  OT n e ~ q  I I ~ O H ~ B O Z W X  9t, Yr . 3necb hfn p acc~o~pwr  AqwepHym 
s a ~ a ~ g  c narpamsanoM ,I~,JH O A H O ~ O  A ~ % C T B E T ~ . J I ~ E O ~ O  CxampHoro IIU 

~(i, c ~ )  . /32' $0 , 3 L /J y # O  . B m a e  a z ~ / ~ a 2  = o H H T ~ ~ ~ H -  

pyeme ypasae- npowracc~@apo- B 15/; n p  3 z L / ~ z z r i  Q CHWLILPIII 

pamxmao ycaolaReTcR, H rn OrparmmcR 2anaqeii OTHC- 

3 or0 a 06s A) T m  - 
maaero ~oa~ollraoro (4-ro) D ~ ; I .  Y p a ~ ~ e m e  - e m  B xo~!~~c~aor  nepe- 
M e m a  m e e ~  BU 

a;= G ~ ( z , Y )  , 4'i=ei(Scp). 
~ O A C T ~ H O B K ~  (5) B ypaBHeHEe~(;I' : j(:' , HCtIOJIh30BaJIHe (4) a)L1 
mx.nmemm cMemaHm UpOE3BOAEHX AaeT nepeonpeAeJreHHym cacTeMy I6  
aewaeftm arrredpawecmx K mmepemana~but. y p a a a e d  B nacTHboc np* 
HBBOLSHW ,I~,JH onpenmemw Q; , 8; E L (nepes f E h' ) ,  n-an- 
V C R  UpH IIpHpaBHEBaHEE KoE@IELW~HTOB nPK O ~ H a K O B H X  "T~H~oPHHX" 

CTpyKTYpaX. 0IIHrne~ UpeAeJlbHO KpaTKO CXeMY PBUIBHHR: CHCTBMH. 3l'a CHCTe- 

Ma ecTecTsenm odpa3oM p a 3 6 m a e ~ c ~  'Ha rpynrrtr y p a ~ n e d .  M3 nep~ofl 
rpyJDlH M W O  BHpa3HTb m e b p w e c m  Ur, gf 0 3 ,  83 Pep83 GL . By, H 

as , br nepe3 Q a  , 86 . B T O ~  rpymy m@$epewaJIbHHx (no 2 

ypaBHeHE% M-0 PaCCMaTpEBaTb K a K  OmOpOAHYD me6pawec~y-m CHCTeMy 

OTHOCHTeJffaHO IIePeMeHHbOC Qa 4, 4' ; YCnOBHe 86 pa3pellIEMOCTH 

nome rpo~o3- smHcneHah oKa3maeTca ~ e 3 m w i t z m  npoc~m:  
jf+ 2 f Z = 0  , OTwAa, T ~ U W ~  H H T ~ F P H P ~ R ,  cm~ef imee  orpame-  

HE6 H a  AOIlJWTEhWe JIaI'pWZEaHH: L a Vf + , rAe M-1 - @'HI(- 

gm n m  9 B onpeaenem. Ha cnemqeM aTme, nocne 
TOI'O, KBK YAaeTCR pemgTb COOTBeTCTByDlUee YpaBHeHHe PHKKBTH. EHTePpE- 

posame omopomo# CBCT~MH mmepewmmu y p a ~ ~ e m  AaeT YZ H 4' 
K a K  W ~ H  , Vf-3 (9) K ~.llpOH3BOJIbHblX WHK@ C/,t( Y) . YCJ* 
BE6 COBMeCTHOCTK ~~e~y13Illefi IIOACHCTeMH AJE4 @6 , (6 n HBOmT K KBHOMy 

BHpaatelw ¶epe3 "1-1 E COOTHOUeHHe 2 2 vt & . MH~erpHp* 
BaHEe IIO 3 3~0fi H ~ o A H o P o A H o ~ ~  CHCTeMbI AaeT KBHHfi B 9 4  0 6  , g4 k! 

nORaRwTCR eue me HeH3BeCTKHe ~ H l U W n  CJC ((9) . H ~ Y H H ~ R  C 3TOr0 

3TNla,BBw Ppe3BblPafkH0fi FpOMO3AKOCTH BCe BmHCJIeKKR BeJlHCb Ha XOMUbQ 

Tepe. Haxoagqeme nocnemax K O ~ W ~ H T O B  CTQ , e+ ~ 3 .  cnemruei-i HE+ 

o A H o ~ o ~ o ~ ~  IIOACHCTeMtr IIOCJIe PeUIeHKFI YpaBHeKIlR PEUUC~TH CBeJIOCb K Baa- 



ypameme cncTenahl B carry I I~OH~BOJEHOCTH t pacrqennueTcfi Ha nepeonp* 
AeJreHHJ'KI CHCTeMY 32 J @ ~ ~ ~ P ~ W F U I M E J X  Y P ~ B H ~ H &  OTHOCBTBJILHO 5 .a 
H PeTHpex C ;  Cq?) . I l c m n m  e;  (9) H s a ~ e ~ a u ,  PTO W T ~ M  nomom- 
lqero nepeonpeae.neHm nom g =  Y(y) MOUO H ~ J I O X E T ~  onpeaeaemoe aonoa- 
Hmenaoe o r p a m e m e  Ha V2,3 , noJIYgaeM nocae nHTerpEpoBamm no Cg 
OCTaBrneI'OCfi ypa8HeHIW OTBeT - ~OKYCT& JIaI'pamaEI - B DJlX (RBTPH- 
BEaJIbH0) 3XBEBaJIeHTHhCC Y ~ O ~ H ~ I X  @0pMU: 

I )  v 3 = 1  L =  V C ~ ) ( - I + I / ~ ) ,  
V(q)  nommeTcfi m@$epew~a.nao~y ypaBHeHw 

d r v / d y Z  r C, V' c Cl V '  4 c3 V' ( c,-1 - e o b l t )  
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Jnemposmxe. Ay6na. 1986. 
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@ J H ~  B ~ ~ C O K R I  weprtdt. Lly6m, 1986. (2 mm) 

A9-87-105 T p y w  X Bcecowworo coeeruuol~ no y c ~ o p m e n m  13 p. 45 K. 

3q-M rlaCTUU. m a ,  1986. (2  TOM^) 

A7-8768 T p y w  Mew~y~aponnofi mxonslceumapa no @ H ~ H K ~  7 p. 10 K. 

~nrrenhn noeoe. -a. 1986. 

A287-I23 T p y w  CoeeImnnn "P~opmrpyrma - 86". Ay6~0, 1986. 4 p. 46 K. 

A2-87-798 T p y u  VIII Msraynaponnoro coeeumm no n p o b l e m  3 p. 56 K. 

~csntc~oeoil ~ e o p m  nonn. Anyma, 1987. 


