


H e a a B H O  lTJlOH3OlU~O 3 H a M e H a T e J b H O e  COdEiTHe. K O T O p e , K  COIKaJIeHHB), 

O C T a J O C b  B T e r n :  KOJwradOparSwI W A 5 9 , o b a e ~  CTaTHCTiTKY. 

n o n p e m y x ,  B nywax v EI ij H a  K a M e p e  BEBC, BnepBEie  n o n ~ ~ e ~ m d  ' 2/ 
RBJeHEle 3 K p a q B a H E I R  B~HMoA~BCTBEIR HeBTPEMO C RLlpaMYI Ma= 

a ~ a n e r n ~ x  Q ~ .  H e o p m a p ~ o c T b  a ~ o r o  p e 3 y n b ~ a ~ a  a a ~ m n a e ~ c a  qewe 
B c e r o  B TOM,  TO R B n e r n e  m e p H o r 0  3 ~ p a m p o ~ a r n ~  B ~ ~ H M O ~ ~ B C T B E I R .  

cnadoro a K c H a n b H o r o  T o K a  dano q e n c ~ a a a ~ o  B p a d o T e  ~ ; e ~ w r a 3 ' 2 5  n e T  

H a s a n .  h&leHH~ 3TEI E1,QeEI -0BBJM pa3BEITEIe MO2eJIEI BeKTOpHOn 

n o M E m a H T H o c T a  EI m y ~ e m e  @ T o R a e  p m x  p e a ~ d 4 ' S !  m e p H o e  

3KpaHKpOBaHEle BeKTOpHOrO TOKa dHJ0  3 a T e M  H a n e W i O  I IO~TBepHUleHO B 

3KCIIepHMeHTaX K a K  C p e a J I b E S W I , T a K  EI C BMPTYaJIbHhIMM (POTOH~MM 
( c M , H a q m e p ,  06aoIJ6/) . O m a ~ o  n p b n e M a  s K c n e p m e ~ T a n H o r o  

H a d J n o n e m a  s K p a H K p o s a m R  a K c H a n b n o r o  T o K a  o~aaanacb c ~ o a  caomoB, 
n T o  n n R  ee p e m e m R  n o T p e a o B a n o c b  n e T s e p T b  B e K a .  

Ilpirmm, r r p e n R T c T B y x , m e  n a c T E n l a M  c M a m  c e n e m e M  

B ~ ~ M M O A ~ ~ C T B H R  (@ToHH. JIenTOHH) lTpOM?IEHYTb B r J I Y d b  RLlpa ,BeCbMa 

EmTepeCHH.  O @ P ~ H O  Kt4 COIIOCTaBJIReTCR CJIeJJIClQaR l T p C T P a H C T B e H H 0  - 
BpeMeHHaR K a p T E M a .  J e n T O H  ( p H C . 1 )  EIJIEI W T O H  ( p E I c . 2 )  MOrYT 

&&XXIHaR @ I Y K T Y ~ ~ F I .  XOTR EI IIpEICYTCTBYeT B BOJE-IOBOB @YIG-CUEM: 

JIeIITOHa (@TOHa)  C MaJIbIM BeCOM. MOXeT X E T b  2OJITO EI 

B3aHMOnel lCTBOBaTb C I'pJTKIOB HYKJIOHOB. IIocKoJI~KY Ce' leHKe 



B ~ ~ ~ o A ~ ~ C T B E R  T ~ K o ~  p e m t O t  a A p O H H 0 n  ( P T I ~ K T Y ~ W  B ~ J I ~ K o ,  HYK-IIOH~I 

9 ~ p a ~ ~ p y a ~  npyr npyra. Uac~o M O ~ O  y c m a T b  y T s e p m e m e .  YTO 

R m e p H o e  s ~ p a ~ ~ p o ~ a m e  J r e m o H o B  (@TOHOB) H a c m a e T c R  q~ T e x  

s ~ e p r m .  K o r g a  B p e e M  m3m ( P I I Y K T Y a w  ( 1  ) ~ H ~ ~ I E I T ~ J ~ H O  n p e B m a e T  

pas~epnr mpa. ~IEI c m o ~  A e a e  D a p a M e T p m e c m  y c s o B n e  npyroe: t sh ,  

r A e  h=Z/ap - m m a  C B O ~ O D B O ~ O  n p b e r a  a A p O H a  B w e ,  a - nomoe 
ceneme ~ 3 a m o A e t c ~ B m  a A p O H a  c H~KJIOHOM. p - R m e p H a R  ~ O T H O C T ~ .  

~ ~ ~ c T B u T ~ J I ~ H o ~  Aa& HYKJIOH IIOJMOCTbX) 9KpaHHpYeTCR CJIOeM RAepHOI'O 

B e U e C T B a  ~ o ~ n q u m o t  I I O p R m t a  h. lIO9TOMY A a R e  eCJIEl BPeMR KU3HEI 

Q)JIyKTyaumMeHbme pamyca F i n p a .  HO t sh ,  ysememe  s H e p r m  v H e  

II~EBOAKT K ycnsemm S K p a m p o B a m R .  

2. PCdC H HeTFMBKBJIbIbEBR KBPTHRB 3 K P B E E f p B B ~  BKCHBJIbHOl?O TOKB 

B 9TOM pa3~ese  MH n o K a x e M ,   TO omcaman B m e  

r r p o c ~ p a ~ c ~ ~ e r n o - B ~ ~ M ~ R H ~ R  K a p T m a  ~ 3 a m o n e t c ~ s m ~  H e q m e m a  AJIR 

o m c a w  H A e p H o r o  9 ~ p a m p ~ a m R  csaaoro a K c n a s b H o r o  T O K ~ ~ ~ !   TO 
Y T B ~ p W e H H e  KaateTCR r r a p a A o K c a s b m m ,  ~ O C K O J I ~ K Y  memo m e p H o e  

s~pawrposame a K c H a J I b H o r o  T o K a .  ~ rpe~c~asarmoe  B e m o M ,  serso B 

OCHOBY T a K O t  K a p T n m .  O m a K o  K n a p a n o K c a M  qmogu~ H bosee 
AeTaJIbHOe H3YWHMe S T O F 0  B O I p C a .  PaCCMOTPSQd er0. 

B c B o e n  p a O o T e  Bern u c x o m  113 C o o T H o r n e m f i  mepala! 
c~~3asamero  cereme rrpouecca m+lF q n  Q2=0 c c e r e m e M  npouecca 
7 c ~ + ~ ,  r A e  T H F - hfKmeHb u K o H e w o e  anpomoe c o c ~ o m e  . Q~ - 
K B a n p a T  n e p e n a H H o r o  4-mnynbca OT H e F r p m o  v K J r e n T o H y  1: 

q 
A(VT+lF)  = & f,' L A(76P.F). 

P Q +m,' 
- 

3 ,EeCb L I!- = I' (l+?,)V - J I ~ I I T O H H I ~ ~ ~  TOK, K O T O p M  C TOWIOCTblO A 0  

MaCCa JreIITOHa RBJIReTCR IIOIIeperlHHM: L P q P =O. O T C X ) ~ ~  CJelIJ'eT. YTO 

BKJIaA ( 3 )  OTCYTCTBYeT. T . e .  H ~ ~ T P E M O  H e  MOlKeT H C m C T H T b  B B a K Y W e  

~ K p T y a J l b m  m09 ' O/. 

Ta~m O b p a 3 0 M .  lTpOUeCC VT+lF O n p e A e J I R e T C R  dosee TRX~JIbIMEI 

aJJlOHEUMI3 l$JIwTyam-, HaI IPHMeP,  a l -Me30HOM.  IIPH STOM CJIeAOBaJIO 

ba  OEX,QaTb, n T 0  H a C J U e I G E  R A e p H O r O  3 K p a H K p O B a ~ R  qOE130Qt4eT W H  

saeprmx v)~m;/2=20 TsB. I I ~ H  T a K m  S H ~ P T H R X  nomoe ceneme AOJMMO 

3 a B H C e T b  OT A IIpKMepHO K a K  A ~ ' ~ .  C n p Y T O B  C T O P O m .  e C J M  BpeMfl 

E M 3 m  (PTIYKTY~LMEI: MeHb!lle C p e A H e r O  MeRMYKJIOHHOrO PaCCTOFIHElR B R p .  

d ~ 2  m. T . e .  v<dm2/2& T ~ B ,  s K p a m p o s a m e  ~ c n e s a e ~  u ate, ( V A )  a A. 
3alIoIOIUMEIM STOT p e 3 y J b T a T  H IIOCMOTPHM H a  I I ~ O ~ J I ~ M Y  C EMOR TO'MEI 

Z p e m R .  

Ecw B C o o T H o m e m e  m e p a  ( 2 )  B K a n e c T s e  m e m  T n o n c T a B a r b  

w o .  TO n o s y w .    TO a t o t c v A )  a a t o t ( l c A ) ,  ~ . e .  R m e p H o e  

S K p a H K p O B a ~ e  B3aUM0AeBCTBHR H e t T p E M O  CJIeAYeT HenOCPeACTBeHHO B 3  

C o o T H o r n e m R  m e p a .  IIpm STOM H e  BWO = a m  o r p a m e m B  H a  

SHepI'ID3. B 0 3 H H K a e T  B O p C :  KaKOBa TOYHOCTb COOTHO!lleHHR AAJIepa?  



IIepenamoro q y .  B cJryYae H~KJIOEIHO~ m e m  IIorrpaBKa O K ~ ~ H B ~ ~ T C Z I  

E m e m  B a i p H H o M  ToKe M RB- BmaA momoro rromca: 
t' 

I BmvaeT B Ce6R maw Gonee nanbmx 0co6emoc~en B 
t' 

mcnepcnomotd cooTaomem no Q' (al- rromc, px - paspea H np.) .  M3 

(5) BEXHO. YTO TPe60BaHEle COXpaHeHEIR aKCUaJIbHOr0 TOKa q M =O B 
P P  

m p a a H o M  npenene mz+o npmom~ K cooTHomem 

, . 
#CIIOJlb3YR 3TY CBR3b IIpE BhlYEICJIeHJGI CeYeHKs3 npEI Q' = 0. C IIOMOIQblO 

(4 )  npmow K coOTHOmemm Amepa. 
3necb ~ b l  PaccMoTpem mpanbmll rpenen AJIR HarnfimocTH x 

,lKlJlbDe OT Her0 OTKalKeMCR. HO EI QEI 3TOM Mbl CTOJMHYJMCb C RBHbIM 

IIPOTKBOPBYEIBM C IIPeL[blAJT!JTM Pe3YJbTaTOM. ~ ~ ~ ~ c T B E I T ~ J I ~ H o .  BBBOA 0 

TOM. VTO aepHOe 3KpaHMpBaHEe IIORBJIReTCR JPJIlb QU BeCbMa BblCOKElX 

rropma. YTO EI H a  omTe. B TO xe BpeMs ~3 rrpmenemoro BbIBOAa 

caenyeT, nTo cooTHomeme Amepa B mpanbHoM npezene RBnAeTCR 

TOVHblM. T.e. RAepHOe 3KpaHElpOBaHHe AOJIXHO CJT&eCTBOBaTb JIlC6hIX 

3 ~ e p r u m .  

# T ~ K .  Mbl C @ ~ ~ M Y ~ B ~ J M  IIapanOKC: HenTpKH0 MOWT BKPTYaJIbHO 

M C ~ ~ C T H T ~  B BaKyme T O J I ~ K O  TfixeJIbIe a n p o m e  Q n y K ~ y a m ,  BpeMR 

m 3 m  K O T O P ~  CTaHoBxTcs cpaB- c p a 3 ~ e p a m  Rnep m b  r p ~  
BecbMa BHCOKE~X ~ ~ e p r m .  c npyron c~opom.  RnepHoe sKpamposame. 
K a K  cJIeAyeT ~3 CooTHomems Unepa ( n p ~  mz=O). meeT Memo r r p ~  
Jnodott 3Heprm. IIpeme ueM p a 3 p e m ~ b  s ~ o  rrpoTmopewe. noc~oTpm. 
YTO H ~ M ~ ~ T C R ,  ecm m#O. O ~ e ~ q a ~ o .  YTO ecm p u e c c  OrrpeneJIReTcR 

2 
AaJIbHEIMEI OCO~~HHOCTRMEI B ~C~epCKOHHOM COOTHOmeHJGI 110 Q . TO 

cmwa OT mmoro rromca Ha B e m m y  m: ~ ~ O J L H T  K M a m  
H ~ M ~ H ~ H E I R M  B H ~ ~ J W A ~ ~ M H X  Be-ax nopRma m:/mE. ~ o m o  HaImCaTb 

Tame mcnepcHomoe cooTHomeme IIO manpaTy 4-mary~1bca, 

K ~ y m .  Ha p a c c T o m  IIopRma I/R:, rne R, - cpemeKsaApaTwn&i 

pamyc q a .  I I o s ~ o ~ y  m: IrepecTaeT 6 ~ ~ b  M a m  napaMeTpoM. IIonpa~m 



He&J?pSTHO B BaKYJWe H e  MOXeT BHpTYaJIbHO HCIlYCTHTb IMOH. T a m  

O d p a 3 0 M , H  lTpH m,fo EpOTEBOpeYEe OCTaJIOCb. 

Pememe n a p a n o K c a  COCTOHT B TOM. YTO XOTR R e t t ~ p m o  H e  MoxeT 

H C W C T H T ~  IIFIOR B B a K y w e .  B mep~08 cpene s ~ o  q m ~ c x o r m ~  d s a r o n a p R  

~ 3 a m o n e l l c T s m  c HyKJIoHarm. memo m@paKmHHble nepexom v N - r l m  

S@@KTYIBHO C K ~ ~ H B ~ I O T C R  KaK y B e m e m e  B p e M e m  m3m a n p o ~ ~ o P  
KOhfIIOHeHTH HePTPk7HO B R A ~ P H O ~ ~  C p e n e .    TO H 06'bRCHReT ITPKWHY 

n o o R m e m R  pamero R n e p H o r o  s K p a m p o s a m H  n p ~  m3m s ~ e p r m x  v 2 
(rn>(J2 h/2. 

HeRqmo ria w a x  

M a K c m a J I b m  sec m e e T  ~ e ~ 3 a m o ~ e P c ~ ~ y m a ~  K o m o H e H T a  Ivo>. 
COOTBeTCTByIOUaR " ~ O J I O M ~ "  HePTpHHO, H e  C0,QeplrtaIQeMy aapoEmbut  

( P T I Y K T Y ~ W .  ECJM 3HePI'HR AOCTBTOYHO BbICOKa . Pa3SMVHbIe KONmOHeHTbI 

MOW0 C W T a T b  " 3 a M 0 ~ 0 ~ ~ "  H a  BpeMR B ~ ~ E I M O A ~ ~ ~ C T B E I R .  T . e .  

n p e ~ e d p e ~ b  nepe~emmamed' '! m~ sawcsemn ceqemn ~ 3 a m o H e n c T ~ m  

C R W M  O T A ~ J I ~ H O B  KOh5IOHeHTK IV > CIIpaBe,&iIMB 3 m O ~ a J I b w  IIOmOA. 

Ycpe- pf33YJIbTaT C BeCOM tale, n O W Y a e M  

m 
3 n e c b  b - r r p m e J I b m  n a p a M e T p ;  T ( b ) = J d z p ( b . z )  - Q S ~ R  IIPO@KIIR 

-m 
mpa, p ( b . 2 )  - m e p H a R  ILJIOTHOCT~; fa=laa/2 - c o b c T B e m e  3 ~ a n e m ~  
O I I e p a T o p a  a m T y m  paccemm. Bqaxeme ( 7 )  y m T m a e T  B c e  

Hes?rpVHe II0lTpaBKIf 6! IIO3TOW MeTOA C O d C T B e m  COCTO- 

~@@KTHBHo HCIIOJIb3YeTCR T k 1  BKWCJIeHEM CeYe- a,lpH-RAepHXX 

B3aHMOAefiCTBHR. OlPIaKO 38 3 T 0  npIIXOLIHTCR,KaK IIpaBEWIO, 

paClUa '4EBaTbCR TeM, YTO iTOHBAReTCR CylIleCTBeHHaR MOAeJIbHaR 

3aBHCklMOCTb Be- Oa k1 Ca. 
3 a ~ e n a ~ e s b ~ o P  o c o b e ~ ~ o c ~ b w ,  H e P ~ p m m m  s3amonellc~~HB m R e T c R  

TO. YTO COOTHOUleHMe AlLWpa IIO3BOJIReT. H e  3HaR Oa H ca, CBR38Tb ( 7 )  
c c e u e m e M  ~ C A - B ~ ~ ~ O A ~ P C T B H R .  ECSM nocnemee T a m e  3 a m C a T b  C IIOMOWX) 

MeToAa COdCTBeHHbut C O C T O m  H CpaBHHTb C ( 6 ) .  TO MbI IIpEIHeM K 

EMTePeCHOMY BHBOW: CIIeKTPH C O ~ C T B ~ H H U X  cOCTO& IMOHa H a , l p m O B  

KOhfIIOHeHTH HePTPEIHO B aKCHaJIbHOM TOKe, a T a m  IIX B e C a  C O B I I a A a m  C 

TOWiOCTbXl A0 oduero MHOHMTBJIR. 

B IIPOMeQ'TOYHOn OdJIaCTH 9 H e p I ' m .  me q)I/h, COOTHOlIleHHe 

m e p a  AJIR mep~08 m e m  MoxeT G H T ~  CEWI~HO H a p y m e H o .  M e T o n  

CO6CTBeHHN.X C O C T O m  TEIKB(e CTaHOBHTCR He3@@XTEIBeH k13-3a CEWIbHOrO 

CMe!MBaKEfi, KOTOpOe TPYlPIO YYeCTb KOPPeKTHO. H a H d o a e e  aAeKBaTIWh4 B 

s ~ o P  OdJIaCTH 3 H e p P m  RBJIReTCR lTOmOL[ r ~ l a y d e ~ d ~ ~ '  - Q H ~ o B ~ P ~ !  

P a c c M o T p m  B K n a n  B nomoe ceneme marpaw H a  p ~ c . 5  H 6 ( B  

COOTBBTCTBMM C o I I T ~ N ~ c K o B  TeOpeMOP BMeCTO IIOJJHOrO CeYeHXR MbI 

B a r w c a R e M  aha?mTyW yrrpyroro paccemm s n e p e n ) .  I lepsa~ ~3 HEX 

o T s e n a e T  B 3 a k l M o n e l l c ~ s m  ~ e P ~ p m o  c o m  1.53 H~KJIOHOB R n p a .  F TOT 
B m a n  m e e T  BW 

( 1  1 
a t o , ( v A ) = A a t o t ( v N ) .  (8) 

Bmsn B T O ~ B  marpamu ( p ~ c . 6 )  e c T b  H e y n p y r a f f  D o n p a m a  x xrepm. 
o T B e s a m a c r  obpaso~amm w o H a  B IIpoMextyTomioM C O C T O ~ .  OHa 

B H m c J m e T c R  110 ~ ) 3 p y n e ,  a ~ a n o r w m o P  W p M y n e  K ~ ~ M ~ H o B ~ - K o ~ ~  ' I :  



- nomoe ceseme m o l l - a n e p ~ o r o  BB~KMOA~BCTBEIR.  B w m c n e H H o e  B 

3 m o ~ a ~ l b H O M  I I~EI~JIEI IX~IMEI .  

H 3  C p a B H e m f f  ( 8 )  EI ( 1 0 )  B ~ O .  Y T a  B m cyme o b ' b e h f m e  snem, 
n p o n o p w o a a n b m e  A ,  coKpanra roTcf f  I I ~ H  ycnosm, s'ro 

HO  TO ecTb rrpmoe C x e n c T B E I e  C o o T H o m e m f f  m e p a  ( 2 1 ,  rne c n e m e T  

l T J 3 O C m B a T b  IIO BCeM KOHeUHtIM COCTORHElRM F. 
T a m  o b p a s o h l ,  H a p y m e m e  c o o T H o m e m e  fanepa I I ~ O R B E I J I O C ~  6h1 B 

AaHHOM C J I y s a e  B lTpEICYTCTBEIEI O ~ ' ~ ~ M H O ~ O  9 J I e H a .  ~ K C I I ~ P K M ~ H T ~ J I ~ H O ~  

~ l a y s e m e  A - ~ ~ B E I C E I M O C T E I  c e s e m R  u t o t ( v A )  R s n R e T c f f  enIe  omom 
E r n ~ e p e c ~ o f i  Q ~ B e p r t o f i  COOTHOrUeHIlR A A J I e p a .  T . e .  FCAC. 

~ ~ M ~ T E I M ,  ' I T 0  YCJIOBEIe ( 1 2 )  H e  CBffSaHO C B ~ J I E N ~ M O ~ ~  & K T O ~ ~ .  

c T o m u e r o  nepen a (.rcT-rF ) B I I p a B o f i  Y a c m  ( 2  ) . He06xomo m b  . Y T O ~ H  

OH H e  ~ ~ B E I C ~ J I  OT K o H e w o r o  COCTORHE~R F.  B 0~m-e OT 3~0i-o 
cpameme c nammm, r r o ~ a s a ~ ~ o e  H a  p~1c.4. EI I I p o u e c c h I  K O r e p e H T H O r O  



c uapaMeTpam R n a n3 p a ~ o ~ d ' B !  M 3  pnc.7 BWO.  TO npn a2=0 
RnepHoe s q a m p ~ a m e  npammecm HacmtaeTcR yxe npx s ~ e p r m  
HecKomco COT M ~ B .  c ~ C T O M  a2 BHXOA Ha acmmToTmecm pexm. 
n o ~ a 3 a m  Ha pnc.7 IIYHIST~H~IMEI JIEMEIRMH, ecTecTBemo,3a~mmae~c~ .  

l l p e a c ~ a a r r ~ e ~  mTepec cpameme H a m  pacseToB c p e 3 y m ~ a ~ a m .  
I I O o J U m ~ ~  B OIITK'XeCK0~ MOAeJM E~JI.JI@'~, UOCKOJIbKy 3Ta MOAeJE 
~lcIIoJIb3ye~cff '2/ npx mTepnpTaum s x c n e p m e ~ ~ a m ~ b u r  aa-. 
YpaBHeme ouTmecxoB Moaem, owctrsaIcrqee ~ ~ B E I C ~ O C T ~  ammTym 
BepffTHOCTEl OdHapyXETb aJQOHHYI0 @IJMTyaUDl HePTpmO B RAepHOP 
cpeae OT ~ A O ~ H O ~  KoopmaTtr Z, meeT ~ K 6 5 . ~ '  

  TO Bqaxeme, oneBmo, He coBnaaaeT c QSopMynam (8) n (9) .  
Y n c n e m  pacseT, BmoJmemmR r r p ~  a2=0,2 x 0.5 ( I ' s ~ / c ) ~ ,  
cpaBmaeTcR c HamElMH Bmcnemmm Ha pnc.7. BUKO,  TO p a 3 m e  
BeJBlKO. OUTHY~CKBR MOAeJb 3aMeTHO HeaOOUeHKBaeT BeJIENELAY RAePHOFO 
s q a m p s a m  B uepexoma odnacTn s ~ e p r a .  AcmoTmecKoe 
uoBeaeme B odom nomoaax o m a x o m ,  s ~ o  cIBJrffeTcR TpmHaJIbm, 
U O C K O ~ K Y  OHO mTyeTcff CooTHomemeM m e p a .  

PaccMoTpm Teuepb donee c w m e  Heynpyrxe uonpaBm, c ~ ~ 3 a m e  
C B03MOP(HOCTbBl & K @ I ~ O H H O B  aHCCO~alSTw IlEOHa. ~ O O T B ~ T C T B ~ ~ ~  

AEIaFp8MhlH UOKa3aElH Ha pHC.8. DepBaR H 3  HEX, Ha p n c . 8 a . o ~ ~ e s a e ~  

qO--K03;- - j ; o ~ y ~ ; -  + reversed --- J ~ O ~ C ' " K O ~ C ' - ~ ;  

CYMMapHOMY BKJaW VUeCCOB DIi@aK~OHXOro HefiTpr?~OpO?'.~e~&=i BCeX 
B O 3 M O W X  C O C T O ~ .  KpOMe IIKOHa: a , ,  p7T. 37T .... 0603HaseH~nrx Ha 
pHcyme sepes X. m a r p a w  Ha p x c . 8 6 . ~  ywTtlBaX)T B O ~ ~ ~ O K H O C T ~  

wQaKmoHHbIX rrepexonoB moaa B STU COCTORHEIR. 

Kax HeTpyrCHO BUeTb, BKJIBA KaWOfi E13 TpeX marpamkn Ha p%c .8 
CorrepmT o 6 a e m  snea. l I p ~  yseTe cooTHomemR m e p a  o d a e w e  
sJeHN COKpaUaIOTCR QEI aCEIMIlTOTH'4eCKElX 3HepFMRX. Bonee TOFO. 

He3aBHCHMO OT Be- V BKJIam JMaFpaMM Ha pnc.8a.d U O ~ O C T ~ E I  

KomeHcqynTcR aHanorx- C n a F a e w .  Coaepxa-cR B Barpaxem 
AJIR BKnaaa maFpaMMbI Ha pxc .8~ .  OrrycxaR HecnolKHnre Barxnamur, 
HaIIElrnPM BHpaxeme ~ J I R  CymapHoro BKnana marPam Ha pxc.8: 



U t o t ( d ) .  B a C A U I T O T E W  S T 0  TPBCBSI8EbBO. T a K  K a K  CJIe,JQ'eT H 3  

c o o T H o m e m  Amepa . T e M  H e  h f e H e e .  o x a 3 ~ ~ a e ~ c f l .  YTO s ~ o  c q a B e m o  

H B uepexomo% o b a a c T u  s H e p r m .  H C ~ O I O J L ~ ~ Y R  0 6 ~ ~ )  T e x m y ,  ~ ~ ~ B E I T Y K I  

&~ToKKE E ~ p e ~ ~ ~ a d ~ '  JIJIR BeKTOPHOrO T O K a ,  MOIt(H0 I I O K a 3 a T b .  YTO 

 TOT BHBOA C o x p a m e T c a  H nocne y P e T a  H e y r r p y r m  n o r r p a B o K  6onee 
BHCOKHX UOpriaKOB. 

ma wcnemo% o u e m  non-paw ( 1 5 )  ywehi, u ~ o  c n e x T p  M a c c  B 

npuecce mDpaIuIHom00 mccounamu C o c p e A o T o U e H  B OCHOBHOM B 

p a B o H e  M a c c H  a , - ~ e 3 o ~ a .  I I o s ~ o ~ y  B B y a x e m  ma n o n o m  Mx=ma. 

M H T e r p a J I b H o e  ceueme ~ a ~ ~ o m o ~  mccoLUlaLlElM m o H a  B n e p e A  MOIMIO 

OUeFiETb.  B3HB 2/3 OT CeUeHElR TIpOIleCCa P p P X .  YTO A a e T  OKOJlO 10 
yb f l s ~ ~ .  n o c J l e  y P e T a  m a a a  u ~ ~ ~ ( v A )  B e m m i a  Aeff ~TIR anpa N e  B 

acmdmomce r f o m x a e T c a  r r p m e p H o  H a  10%. C o o ~ s e T c T B y I o r u u e  

~ ~ B H C H M O C T U  OF v. B t I m c n e m m e  n -p~  p a 3 m  Q ~ .  no~a3am H a  pm.7 
CIUIOPMbIMEI mm. 

HaKOHeU. MOKHO l l P o B e C T U  CPaBHeHEIe C SKCIIePIIMeHTaJIbHUMH 

n a d . a .  ma 3 ~ 0 r o  c n e m e T  y c p e m ~ b  u t o t ( v ~ )  B H n T e p B a n e  

0 6 ~ ~ 6 0 . 2  ( T ~ B / c  ) 2 .  ~ ~ B H c H M o c T ~  OT a2 COAeplM.ITCR, IIOMElMO I I e p e A a I B O r O  

w n b c a  Q, T a m e  B @ p m a ~ ~ o p e  F ( Q ~ ) = ~ ~ , / ( Q ~ + ~ : I .  3 ~ a  ~ ~ B E I C E I M O C T ~  

H e  lTpeLprOJIa raeT O b ~ 3 a ~ e n b H O  a,-AOMKHaHTHOCTEI a K C H a J b H O r 0  TOKa. H ~ K  

noxasa~o B p a ~ o ~ k 2 q  ~ ~ B H C E I M O C T ~  OT Q', O T B e q a w a a  B m a m  pa 
paspesa, c B a c o K o n  TOYHOCT~W) m m T u p y e T  a,-IIOJWC. 

Heobxomo TaKlKe Y W C T b  B K J a A  BeKTOpHOrO T O K a ,  K O T O P H ~  B 

~ e L p r 0 J I O a t e ~  0 P-AOMKHBHTHOCTH A a e T C R  CYMMOB B h ~ p a ~ e m  ( 8 )  r? (9).  
rae c n e m e T  a a ~ e r m ~ b  fvlC H a  f V P .  fSZ H a  fPP.  H a  q, T . e .  mS H a  

mp.  nplr s~oh i ' ~ '  

r A e  y=V/E,  fp=f l t I l ; /Tp ,  me 7 - y H E i s e p C a J I b H a R  KOHCTaHTa CBR3El C 
P 

a n p H a m  ( TE/4n-2. 4 ) . B c n e n c ~ s ~ e  c o x p a H e m a  B e x T o p H o r o  T o K a  ero 
B m a A .  K a K  BKWO ~3 ( 1 6 1 ,  o~pan iae~ca  B H Y J I ~  rrpn Q ~ = o .  C o o T H o m e m e  

MeB(I[Y BKJIaBahfM BeKTOPHOrO H a K C H a J I b H O r 0  TOKOB B CerIeHEIe 

B3aEIMOAeflCTBElR HenTpEMO C HYKJIOHOM 6 ~ ~ 0  YlKe l l O K a 3 a H O  H a  p H C . 4 .  B 
cnyqae RAepHOfl  m e m  3 T H  B m a m  B ~ W C J I ~ T C R  r r p ~  ~ O M O ~  ~ ~ p ~ u e w p ~ .  

0 1 ~ c a H H O f l  B m e .  B p e 3 y n b ~ a ~ e  ycpemema ceqermtf no Q' B m T e p B a n e  

0 6 ~ ~ 6 0 , ~  ( r s B / c  1' n o J l y r I a e M  s ~ c p a m p y m  a a ~ ~ o p  A,,,/A. sesrrcmmit OT 

v K a x  noxasa~o AJM 44pa N e  H a  p ~ c . 9 .  P a c ~ e ~  xopamo cornacyerca c 
s ~ c u e p r n e ~ ~ a n ~ ~  B a d  . 2/. 

P ~ c . 9 . 0 ~ ~ o m e ~ ~ e  Aef,/A AJIR n A p a  N e  IIPH x<0,2 I.I 
Q2<0,2 ( ~ B / c  1 2 .  K p m a f i  n o x a 3 ~ ~ a e ~  pe3YJIbTBTH p B C 9 e T 8 ,  

BKJIKI9aK#QerO B K J I a m  a K C H a J I b H O r 0  H BeKTOpHOrO TOKOB. 

T a x o e  c p a B H e m e ,  B n-pmme.  m f i e T c a  ~ p ~ e p K o %  P C A C ,  

IIOCKOJI~KY ~ o 3 - e ~ ~  upu obaemo~  Y n e H e  p a B e H  WJIW m b  r r p ~  
YCJIOBKH BBbmOJMeHHR COOTHOllIeHEfi &JIepa ( A O C T a T O ~ O  BHCOKOn 

S H ~ P I ' K H ) .  XOTR HapyUIalCt@ PCAC BKJIaA OTHOCHTeJIbHO Y C E J e H  @KTOPOM 

A"~. OLPIaKO lTpH CYI4eCTB3l0nle% TOYHOCTU B t 3 d  OHH AOIIyCKaMT 
s a ~ e ~ ~ o e  H a p m e m e  c o o T H o m e m  Amepa. 



fklIeHEIe YBCTHWOPO COXpaHeHEIR aKCHaJIbHOr0 TOKa eCTb OTpaXeHEle 

samoxemoll B Teopm MCXOJJ-IOB c m e T p m  C ~ Z H H X  B ~ ~ K M O A ~ B C T B S ~ J ~  
OTHOCRTeJIbHO KKpaJIbHHX rrpeO6pa3OBa~ EI HaJIENJlR B WlipOAe MBJIOFO 

rrapaMeTpa - KBampaTa Maccn moHa. ECJM m n e p e w o c ~ 6  aKCMamm 
TOKOB de3MaCCOBHX KBapKOB RBJIReTCR TpEIBMaJIbHHM. TO COXpaHeKkIe 

aKCEaJbHOr0 TOKa B CeKTOpe aIQlOHOB. npM06peTLUMx 6omrnyKI MaCCy B 

pe3ymb~a~e CIIoHTamoro Hapymemff KKpanhHoB C E I M M ~ T ~ ~ . - S T O  RBmeme. 
m a m y  KoToporo m noKa ILTIOXO nomaeM. YcmoBMe PCAC ~ O ~ B O J I R ~ T  

yJElBRTeJbHHM 06pa30M CBR3aTb M e w  C O ~ C ~ B  Be-. He MMeEWTe Ha 

IIepBm B3I'JIRA mere oduero. Harrpmep. IMOH-HJXJIOHHYX) KOHCTaHTY 

CBRBEI a KoHcTaHTy pacnana 71;+pv (coo~Honleme rombndeprepa - 
T p e h a ~ a ) .  Cneaye~ IIomepKHyTb. YTO Kaaoe HoBoe npoflsmeme PCAC 

IIO3BOJIReT lTpOR3BeCTEI He3aBEICHMJ'M SKCIIeIImeHTaJIbHYM T O B e P K Y  3TOr0 

RBnemR. ~ O C K O J I ~ K ~  CTpywrypa a m p o w  TOKOB p a 3 ~ m a  B p a 3 m  

rrpoueccar. EI coxpaHeme ToKa B O ~ I O M  cJIyYae He  rapaHTnpyeT OT ero 
cmznbaoro HapymemR B LlpyroM. 

40 CMX nop ~aadonee TuaTesbHaR rrpqsepKa cnenc~~id4  PCAC 

OTHOCElJIaCb K H X ~ K O ~ H ~ P ~ ~ T E I ~ ~ C K O ~   OHH HOB m3EIXe. HOBHe 

B O ~ M O ~ O C T E I  OTKPHJMC~ B IIocnemee speMR B W3me BHCOKKX 3~eprSfJt. 

Haqmep, pacnam nenToaa ~+371;+v~ n a m  ~ R M Y M  m@pMa1wM o 
CIIeKTpaJIbHO~ @ J " k i l C ~  aKCRaJIbHOr0 TOKB. nORBEIBIIMeCR HeAaBHO 

9KClTepKMeHTaJbHHe ,QaHHar& l' BlTepBHe IIO3BOJMJM HeIIOCPeACTBeHHO 

qmsepmb rrpasma cym Ba&depra a B rrpenemax om do^ noATsepmm 
MX. M 3 ~ e p e ~ ~ o e  pacITpeAeneme no 99QSge~~m~oll Macce 37~ IIoKa He 

IIpOTKBOpeYXT RBHO rEmOTe3e Ell-AOMKHaHTHOCTM EI MaJIOCTR IIPOAOJI~HOB 

COCTaBJIRIorqeft ~IIeK~panb~Ofl cf,J?ML&TM (B~TeKaIoaleft R3 PCAC). Heodxomo, 
omaKo,qmseneme i - rapmasb~o-~omo~oro a ~ a m 3 a  cacTem 371; AJIR 

qmsepm 3 ~ m  y~sepwemlt.  
CnemanbHaR odmac~b @13m BHCOKITX 3~eprid4 - m!@aKmoHHoe 

pacceme aKcmafiHoro ~ o ~ a - p a c c ~ o ~ p e ~ a  B Hac~omell  padoTe. 
MsyYeme BTITX IIpoueccoB mano B O ~ M O H ~ M  c IIoRmemeM mTeHcmHbIX 

~ t r c o ~ o ~ ~ e p r e ~ w e c ~ ~ x  ~ r y w o ~  ~ e t l ~ p m o .  Y m a f i m e  xamie. 
rronyYeme KomadopaImeB WA59. ~ o ~ a 3 a r n  CyQecTBoBame RAepHOrO 

3KpaHKpOBaHHR B ~ ~ E M O A ~ B C T B R R  H~%TPHHO. XOTR 9TR n a m e .  lTOKa3aHHHe 

Ha pac.9, cornacymcff c T e o p e T w e c m  pacseTam. noKa eae paHo 
I'OBOPMTb 0 HOBOM 3KCIIePKMeHTaJlbHOM IIO,QTBePWeHHE PCAC. mR 3TOrO. 

K a K  dm0 B W O .  ~PedYeTcfl rOpa3AO domee BHCOKaR TOYHOCTb ,QaHHHx. 
C 3 ~ 0 %  TO= 3 p e m  6 m a r o q m ~ m e  YCJIOBRR AJIR BUeJIeHElR 

BKJIaAa aKCHaJbHOr0 TOKa CO3AaeT EI3yYeKHe KOrepeHTHOl?O 

H ~ ~ ~ T P M H O P O ~ ~ ~ ~ H M R  a W H O B  Ha w a x .  B 9TMX P e a K W  3alTpeQeHbl 

HemIPpaKwome M ~ X ~ H E I ~ ~ .  C B R ~ ~ H H H ~  c R ~ M ~ H ~ H E I ~ M  G - Y ~ T H O C T H , ~  

CJeAOBaTenbH0,nOAaBJIeH BKJaA BeKTOpHOrO TOKa. 3TEW Od'bRCHReTCR 

II0BhmreHVd EmTepeC 3KCIIepKMeHTaTOpOB K RSYYeHEW KOrepeHTHhIX 

rrpouecccrB. K cowanem (m K PaxocTa?). CormacHe p a ~ ~ e ~ ~ k o / .  
OCHOBaKWX Ha t>neACTBRm PCAC, C A~~ 0 KOrePeHTHOM 

Hekl'TpMHOpO.sirieHvlM 7C R 37C Ha R m a X  Ne Bpqn; JM MOXKO Ha3BaTb 

d.neCT-- T ~ M  He MeHee rOBOPMTb 0 CePbe3HOM IlpOTHBOpeYHB IIOKB 

elqe paH0. Heodxomo KaK nanbHehee yTomeme s ~ c ~ ~ e p m e ~ ~ a r n b w r x  

ABHHarX,TaK M q>OBeAeREle MOAeJlbHO-He3aBMCHhWX PaCYeTOB. 

ABTOP dmaroxape~ B. B ~ H Y C Y  a mpyrm yyuacTmaM K o m a d o p a m  
WA59, odcyuemrfl c KOTOPHMM R B M J M C ~  CTKMYJIOM K H a m c a m  HacTomeft 
PadOTH. a Tame B.r .3axapo~y.  E.M.JIesmy, H.H.Hmosae~y a 
B,M.IIOHTeKOPB0 38 IIOJle3Hble 06CYXAe~nfl. 
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