


no COBpeMeHHbIM llpenCTaBJIeHkWM CUJIbHbIe B ~ ~ U M O ~ ~ G C T B U H  OnUCbI- 

BaIoTCR K B ~ H T O B O ~ ~  X ~ O M O ~ I I H ~ M L I K O ~ ~ .  B M ~ C T ~  C TeM yKa3ZiHHaH TeOpUH 

BKnIorIaeT B ce613, KOHerIHO, lTpeXHUe pe3ynbTaTb1,  O ~ - ~ H C H H I ~ L L I , ? ~ ~ ,  B rIaCTH0- 

CTH, K O P O T K O ~ ~ ~ ~ C T B U ~  RnePHbIX CWI, W O  OITIICbIBaeTCH U3BeCTHbIM nOTeH- 

QUaJIOM W K ~ B ~ I .  
B COOTBeTCTBUU C P e u l e H U e M  BOnHOBOrO YpaBHeHUH HJlH 3aI Ia3nbIBaIo-  

WHX nOTeHQUaJIOB 3JIeKTPOMarHUTHOrO n O n R  AJIH PenHTHBUCTCKOrO IOKaB- 

CKOrO n o T e H q u a J I a  6 y n e ~  HMeTb/'/ : 



B n a n a ~ e f i m k i x  p a c s e T a x ,  n o c K o n b K y  6 o n b m e  g M ~ I  O ~ P ~ H ' I H M C R  a - 
/ 2 P  

n o n e M ,  nonarm, wo gg . = 0,58 . P '  

u e n b  pa60~b1 COCTOFUIa B BbIWCneHIIEI 3KBH~OTeHIJH2lJIbHbIX KPUBbIX, - 
OllMCbIBaKlWX n0BeAeHkie  P w U Y C a  A ~ ~ ~ C T B U R  RAepHOrO n 0 n R  PenRTHBkiCTCKO- 

r0 HyICIIOHa. M ~ I  EICXOAHIIH H 3  BWHlMHbI  I l O T e H w a J I a  H ) K ~ B ~ I  H a  PaCCTORHkiki - 1 
K O M ~ ~ T O H O B C K O ~ ~  AnHHbI BOJIHbI llMOHa $R(ll )= [ 41 , 'ITO, O'IeBHAHO, COOT- * 

BeTCTByeT O ~ ~ I ~ I H O M Y  O n p e ~ e n e H H ? O  PaAHyCa A ~ ~ ~ T B H R  R n e p ~ b 1 x  CWI. Onki- 
P m C b  H a  3 T 0  YCnOBHe, H C K m H  P e l U e H w I  y p a ~ ~ e ~ k i f i  (2) ki (3) OTHOCHTenbHO 

BeJIHWIibI  R . n p ~  3 w a H H b I X  y ki COS e R n 0 ~ 6 a p a J I ~ c b  TaKkiM 06pa30~ ,  
W O ~ M  BbIBeCTH 3HB'IeHEIe nOTeHI@iaJIa 4 K I$].  ~ P H  3TOM TO'MOCTb n O m O -  

n a , K a K  npasnno, 6bma OT no 
O C H O B H ~ I ~  PaC'IeTbI 6bmn npOBeHeHb1 H a  ll3BM " ~ P ~ B ~ I J - 1 6 " .  TO'MOCT~ 

p a c s e T o B  H a  n 3 B M  o n p e n e n m a c b  senam~o# An* 3 ~ a s e ~ w 1  y = 1000 
n o ~ p e 6 o s a n a c b  T O ~ I H O C T ~  10-~-10-~ n p a c r l m b l  6 b m ~  n e p e n p o s e p e H b I  H a  

h c .  1. ~ K B H I T O T ~ H L I H U I ~ H ~ I ~  KPHBbIe ITMOHHOrO n0nH H n0nR a -Me30HOB (COOTB~TCTBYIO- 
w e  p ~ n y c y  n e f i c r ~ m  RnepHbIx c m )  LUIH 0 = 0 , 7 4 5  ( a )  H 0= 0 , 9 8 0  ( 6 ) .  O X ~ ~ X H O C T H  

omocmc~ K 0 6 b 1 w - 1 0 ~ ~  n o ~ e ~ w y  H ) K B B ~ I  ( p  = 0 ) .  - - R ~ R  n - ~ e s o a a ,  - - - - 
JXJIR a - M e 3 O H a .  

v \ \ 
20 '40- so,' 00 

PUC. 2. A H ~ J I o ~ u ~ H ~ I ~  3KBUnOTeHUtianbHbIe KptiBbIe nUOHHOr0 n0nR U n0nR 62 -Me30HOB 

nnn p = 0,9998 ( a )  u P = 0 , 9 9 9 9 8 7  ( 6 ) .  - - nnn n - ~ e s o ~ a ,  - - - - - R n R  w -  
M e 3 0 H a .  

H a  CDC-6500. Pa6osa~  n p o r p a M M a  H a  ~ 3 b 1 ~ e  B e i i c k i ~  ( n n ~  "npase1~-16") 
6 b 1 n a  COCTaBneHa B AkiZlIIOrOBOM p e X k i M e ,  rIT0 Cyl4eCTBeHHO nOBbICkin0 3@- 

@ ~ K T U B H O C T ~  PaCrIeTOB npki T e K y U e M  BapbkipOBaHHki B e n M W H  y , COSI'? , R 
M. TOrIHOCTki PaCrIeTOB. 

P e 3 y J I b ~ a ~ b 1  PaCrIeTOB IIpeACTaBJIeHbI H a  n B y X  PMCYHKaX M B ~ a 6 n k i u e .  

Ha PkiC. 1 nOKa3aHO !One CpaBHkiTeJIbHO " M ~ ~ J I ~ H H O ~ O "  H y K n O H a ,  XOTR, K a K  

BMAHO B CJIyrIae pkic. 16,P = 0,98. 3 A e c b  nOKa3aHbI  T a K X e  COOTBeTCTByIoI4kie 

3KBkiIIOTeHUkiEiJIbHbIe KpkiBbIe (ki~eIoIl(Ht? @ O P M ~  OKPYXHOCTH) A n R  nOKOR- 

l4erOCR HyKnOHa.  M 3  CpaBHeHkiR PHC. 1 11 2 C n e n y e T ,  rIT0 C POCTOM y RAepHOe 

none HyKJIOHa BCe 6onee BbITRrMBaeTCR B n e p e n  ki ~ ~ ~ C T B Y ~ T  H a  BCe 6 o n b m k i e  

PaCCTORHkiR. 3 ~ a  I-IPkirInHa 3aCTaBHna HaC ki3MeHMTb H a  PkiC. 2 ~ a c m ~ a 6  no OCki 

X. npki 3TOM "pankiyc A ~ ~ ~ C T B H H "  BeKTOpHOrO n o n R  paCTeT 6b1c~pee ki n p k i  

Y = 200 yXe HBHO IIpeBbIII laeT " p ~ k i y c  A ~ ~ C T B ~ I R "  nkiOHHOr0 nOlIR. ~ P H W M ,  

rITO O C O ~ ~ H H O  CYIlleCTBeHHO, HB'IUHZUOT BO3paCTaTb n 0 n e p e r I H b I e  p a 3 M e p b I  no- 
n R .  HO n 0 C K O n b K y  paCCMaTpkiBaeMbIe n o n R  no CyTki A e n a  ki IIpeACTaBnRIoT 

" c ~ M ' '  HYKnOH, 3 T 0  n o n p o C T y  0 3 ~ a ~ a e ~  pOCT p a 3 M e p O B  HyIuIOHa,  O C O ~ ~ H H O  

n p O ~ O l I b H b I X .  MoXHO CKa3aTb,  rITO HYKnOH K a K  6b1 "pa36yxae~". ki, CnenO-  

BaTenbHO, C npyrofi CTOpOHb1,CTaHOBkiTCR ki 6onee "IIp03palmb1~". Bce 6onee 
CkinbHaR BbITRHYTOCTb @ O P M ~ I  llOTeHlIkiaTIa RAePHOrO n O n R  B n e p e A  C YBWki- 



BeHHeM y 0 6 y c n o ~ n e ~ a  "@~KTOPOM 3 a n a 3 A b l ~ a ~ H H "  K = 1 - f i  COSO. K ~ K  yXe 
OTMeBanOCb j3/, HMeHHO 3 T a  npHBkTHa JIeXHT B OCHOBe ZIHaJIOTHBHOTO HBneHHH 

AJTH ~ K B H I I o T ~ H U H U I ~ ~ ~  nk ie13apa  - Baxep~a 3neKTpOMarHHTHOrO n 0 n H  ABHXY- 

uerocs sapma. T ~ K M M  06pa30~,  B o6oux c n y s a H x  M ~ I  H M e e M  Heno @ ~ K T U -  

BeCKH C IIpOFIBneHHeM " ~ ~ ~ H T H B H C T C K O ~ O  A U I ~ H O ~ ~ ~ ~ C T B H F I "  n O n H .  

A ~ T ~ I I M  npOBeAeHHbIX PaCBeTOB IIpeACTaBneHbI B ~a6nuue. K a K  BHAHO, 

POCT A ~ ~ ~ C T B H H  BeKTOPHOI'O n O n H  B IIepByIO OBepeAb npOHBnHeTCH BHOJIb OCH 

n s u x e H m  H y K n o H a  snepea ( R " ~  3 . 3 ~ a s u ~ e n b ~ o  cna6ee p a c T e T  n o n e p e s H a H  

KOMnOHeHTa R h .  IIHOHHOrO UOnH R$ C POCTOM y H e  MeHReTCH. n p H  y = 
2 

= 1,6 . 10 X a p a K T e p  n 0 n H  HyIcnOHa 3aMeTHO MeHHeTCH: PaAHyC n 0 n H  ~ e f i c ~ -  
BHH BeKTOpHOrO nOJIH CpaBHHBaeTCH C R,. C ~ a I I b ~ e f i l U L i M  POCTOM y BKJI8P. 

BeKTOpHOrO n O n H  CTaHOBHTCH AOMHHMPYIO~HM. K ~ K  C n e A y e T  H 3  ~ a 6 n ~ ~ b 1 ,  
IIpH y = l o3  n p 0 ~ 0 n b ~ b l f i  p a 3 M e p  HyKJlOHa COCTaBHT 2,7. 1o3p-',  a none- 
p e B ~ b 1 f i  - 1,33 /1- ' .  K p o ~ e  TOrO, HeTpYAHO 3aKJIIO'IHTb, 'IT0 y m 0 ~ 0 f i  p a 3 M e p  

HAepHOrO IIOJIR ( O T H O ~ U ~ H H ~  R' /R"  ) YMeHblUaeTCFI C POCTOM 3 H e p r H H  

H y K n O H a  - y-!  TO C H ~ O ~ X O A M M O C T ~ H )  AOnXCHO IIpHBOAHTb K TOMY, 'IT0 B 

npOUeCCaX MHOXeCTBeHHOTO POXAeHHH I IpH BbICOKHX 3HePTHHX YrJlbI  HCIIy- 

CKZIHHH BTOpHBHbIX BaCTHU HOnXHbI  6 b 1 ~ b  COCPeAOTO'IeHbI B KOHYCe C YrJIOM 

paCTBOpa 6 - y - '*  . ~ ~ H M ~ P O M  TOMY MOrYT CnYXHTb y 3 K H e  aApOHHbIe 

CTPYH. 

*  TO MOXHO TpaKTOBaTb K a K  ITpeBpaUeHUe BNpTyaJIbHbIX KBaIiTOB IIOnR B p e -  

anbHbIe  9aCTNUbI. 

ki BCe-TaKH oco6oro BHMMaHMH, n0 HalUelMy MHeHHIO, 3 a C n y X U B a e T  

TOT @ ~ K T ,  BTO n p H  y 2 1,6 . lo2 * A O M U H H P Y I O ~ H )  P O n b  6 y ~ e ~  H r P a T b  B e K T O P  

H o e  none HyIcnOHa.  TO 03Ha'IaeT,  'IT0 C YBenH'IeHHeM 3 H e P I X H  6 y g e ~  paCTH 

B K n a A  B ~ ~ ~ I M O A ~ ~ ~ C T B U ~ ~  nOCPeACTBOM BeKTOPHbIX Me3OHOB. TaKki~ 06pa30~,  
n p H  BbICOKHX 3HepTHHX HMeHHO O ~ M ~ H  BeKTOpHbIMH Me30HaMH 6 y ~ e ~  xa- 
p a K T e p H 3 0 B a T b  l I e p ~ @ e p H B e ~ K H e  CTOJIKHOBeHHH. C npyr0fi CTOPOHbI, 3 T 0 ,  

OBeBWHO,  HOJIXHO npHBOAHTb H K COOTBeTCTByIOI4eMy YBenH'IeHHO Ce'IeHUH 

P O m e H H H  13- H p-pe30HZIHCOB, YTO A ~ ~ ~ C T B M T ~ J I ~ H O  H H ~ ~ J T I O A ~ ~ T C H  H a  3KC- 

n e p H M e H T e  (cM., H a n p H M e p ,  /4 / )  . ~ P H  3TOM, nOCKOnbKy a- H P -Me30HbI 

B OTIIHBHe OT nHOHa o 6 n a ~ m ~  CnHHOM, C n e A y e T  OXHAaTb T a K X e  CyUeCTBeHHO- 

r O  BnHFIHHH CnHHOBbIX ~ @ @ ~ K T O B  no M e p e  BO3paCTZIHMR 3HePTHH. 

HO c a M o e  B a m o e  s ~ e c b  s a m m s a e ~ c ~  B TOM, 'ITO 3a c q e T  B e m o p H o r o  

nOJlH Ha'IHHaIOT YBenH'IABaTbCH nOnepe ' IHbIe  p a 3 M e p b I  HyIcnOHa.  TO C ~ e o 6 -  
XOAHMOCTbIO AOnXHO nPHBOAHTb K POCTY ~ e ' I e ~ k i f i  B ~ ~ M M O A ~ ~ ~ C T B H ~ ~ ,  'IT0 

A ~ ~ ~ C T B H T ~ ~ ~ H O  H H ~ ~ ~ I O A ~ ~ T C H  H a  OnbITe  (cM., H a n p H M e p ,  ' 5 / ) .  

~ o J I ~ B ~ H H ~ I ~  pe3ynbTaTb1,  K O H e W O ,  CnpaBeDJlHBbI H AnH A p y r H X  6a- 

T ~ K H M  o6pa30~,  H a  OCHOBZIHHH pWIHTHBHCTCKOr0 nOTeHIJIiana H)KaBbl 

MbI YCTZIHOBflnH, BTO P ~ ~ H T U B M C T C K U ~ ~  HYKnOH HMeeT @OPMY " o B ~ J I ~ " ,  BbI- 

THHYTOrO B H a ~ p X V l e H H H  A B H X ~ H H R * * .  ~ C ~ B J I O C K U I H P H O ~  ( ~ H o H H o ~ )  H 

BeKTOpHOe (o - M ~ ~ C # H O B )  n O n H  BeHYT ce6s no-pa3HOMy.  B ~ n a p ,  BeKTOpHOrO 
2 

n O n H  PaCTeT, n p H  y = 1,6 10 CTZIHOBHTCH CpaBHHMbIM H C H U I ~ H ~ ~ ~ I L I H M  

YBenHBeHHeM 3 H e p r H H  HyIuIOHa y>Ke AOMHHHPYIOLUUM. M M ~ H H O  3TOT  KT 
MOXeT CnYXUTb O ~ I , H C H ~ H H ~ M  COOTBeTCTBYIOl4eTO POCTa ~ e ' I e ~ H f i  POXAeHHFI 

BeKTOPHbIX Me30HOB n p H  BbICOKHX 3HeprHFIX. HO 'IT0 o c o 6 e ~ ~ o  BiUKHO, 38 

C'IeT BeKTOpHOrO n O n H  paCTyT n O n e p e W b I e  p a 3 M e p b l  HyIuIOHa,  'IT0 npHBOHHT 

K POCTY c e r ~ e ~ u t i  B ~ ~ H M O H ~ ~ ~ C T B H H .  M ~ H H ~ T C H  x a p a K T e p  nepn@epasecmix 
A UeHTpUIbHbIX ~ 3 a H M o ~ e f i c ~ ~ k i f i .  T e n e p b  nkio~~br i i  O ~ M ~ H    TOW^^, O ~ M ~ H  

nCeBA0CKUIRpHbIMH M ~ ~ O H ~ M H )  B COBOKYrIHOCTH C O ~ M ~ H O M  BeKTOPHbIMH 

BaCTHUaMH 6 y ~ e ~  X a p a K T e p H 3 0 B a T b  UeHTpUIbHbIe  CTOJlKHOBeHMR. B O ~ ~ ~ C T Y T  
CeBeHHFI P O X a e H H H  0- H p-Me30HOB,  C Y ~ ~ ~ C T B ~ H H ~ I ~ ~  B K n W  OncHHaeTCH OT 

CnHHOBbIX ~ @ @ ~ K T o B .  

ABTOP~I B b I p a X W T  6 n a r o ~ a p ~ o c ~ b  E.A.CT~OKOBCKOMY 38 UeHHOe 3 a M e -  

r I m u e .  

* ~ n e a y e ~  o T M e T a ~ a ,  s T o  aatwoe r p a w m o e  3 H a s e H a e  y r p  onpenenne~cn ( P ~ K T H -  

s e c K n  B e n m m a M u  gO N g , W ~ B ~ C T H ~ I M N  c nnoxoii T O ' M O C T ~ H ) .  H a n p m e p ,  P n R  (ga + 
2 

= 0.77 / 2 (  Y r p  = 1.2 . 10 . Torna K a r  n 3  y c n o ~ w n .   TO o 'Ot + g p ) ' g n  PP 

H a s m a e T  pacrn npn y r 90, n o n w i M  g ,  . g,l = 1 * M e m o  n p e m e f i  eenmmbr. 
**  Toraa K a K , c o r n a m o  c n o x m m e M y c n  M H ~ H H H ) , ~ T O  c x a ~ b ~ i i  P U C K .  
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