


1. PABOTA M H A Y r I H A H  I I P O I ' P A M M A  

B 1 KBapTane  1987 r. C Z M X P O @ ~ ~ O T P O H  p a 6 0 ~ a  1419 r. Ha 3KCnepH- 

I MeHT o ~ p a 6 0 ~ a c r o  1345 s. ( 9 4 , 8 % ) ,  B TOM sncne H a  @ n s u s e c ~ n i i  xcnepn-  
MeHT - 1229 s ( 8 6 , 6 % ) ,  H a  COBePUIeHCTBOBi3HHe YCKOpMTeJIbHOrO KOMn-  

neKca - 116 s ( 8 , 2 7 6 ) .  n o ~ e p n  BpeMeHn no npnsnHe npocToH 06opynosa- 
HUH CocTaBnnn 50 s ( 3 , 5 % ) ,  TexHonornsecKaH nonroToBKa, ~ K C K Y P C U W  

n T.n. 3 a c r ~ n n  24 s ( 1 , 7 7 6 ) .  
B ~ a 6 n .  1 npnseneHa UH@OPMBUUR o B n A e  Y c K o p H e M b I x  mep, Benn- 

s H H e  pa6oseii HHTeHCHBHOCTH B U H K n e  YCKOPeHClH M AnHTenbHOCTM pa6o- 
T ~ I  B A ~ H H O M  pexnMe B sacax. 

K o a @ @ n u n e ~ ~  n c n o n b s o ~ a ~ n ~  ycKopnTenH cocTasnn K 4,04. 
B 1 K B a p T a e  1987 r. BblnOJIHeHbI IlCClIeAOBaHclH n p O U e C C a  KYMYJIH- 

TnBHoro  pomeHm sacTnu npn ~ 3 a n ~ o ~ e i i c ~ ~ n n  A ~ ~ T P O H O B  n Rnep renm 
C pa3HbIMCI MkiIUeHHMki, I lpOBeAeHbI  3KCnePHMeHTbl n0 ki3Y9eHMH) 3Hepre- 
T C ~ ~ ~ C K O ~  3aBCICnMOCTH @ ~ ~ ~ M ~ H T ~ L I Z I C I  H A e p ,  H3YIIeHHH) HHKnH)3MBHOrO 

P O m e H M H  n 0 - ~ e 3 0 ~ ~ ~  B HAPO-HnePHbIX B ~ ~ C I M O A ~ ~ ~ C T B M F I X  M A p .  H a s a ~  
4 ~ a 6 o p  c ~ e b e o @ o ~ o r ~ a @ n i i  no noncKy ,+ H-rnnepmep. Ha 2 M nponaHo- 

B O ~  n y 3 b I p b ~ 0 ~ 0 f i  KaMepe B nysKaX lIpOTOHOB cl A ~ ~ ~ T ~ O H O B  nOnyseH0 
6onee 130 THC. c ~ e p e o @ o ~ o r p a @ n f i .  

B ~ I I I o J I H ~ H ~ I  3aIlJIi3HHpOBk3HHbIe MeTOAHseCKI le  ki M ~ A H K O - ~ ~ O ~ O ~ H ~ ~ C -  
Kne n c c n e n o B a c r m ,  a T a m e  n c c n e n o s a c r m  no pannauno~~oi i  O ~ C T ~ ~ ~ O B K ~  

H a  YCKOPkiTenbHOM KOMnneKCe.  

BO 11 K B a p T a e  1987 r. C H H X P O @ ~ ~ O T P O H  pa6o~an 295 s. Ha @ M ~ H -  
V ~ C K M ~ ~  3KCnepHMeHT 6bmo H C n O n b 3 0 B a H O  187 s ( 6 3 , 4 7 6 ) ,  H a  H ~ C T ~ ~ ~ K Y  

CkiCTeM ki  Ki3HanOB TpaHCnOPTMPOBKH - 99 'I ( 3 3 , 6 7 6 ) .  n0Tepn BpeMeHH 

c o c ~ a ~ n n n  9 s ( 3 % ) .  Ha BceM npoTHxeann c e a c r c a  y c ~ o p m n c b  nonfipn- 
30BWHble  A e f i ~ p 0 ~ b 1 .  M ~ K C H M ~ ~ ~ H ~ R  UHTeHCUBHOCTb A ~ ~ T P O H O B  AOCTHrWIa 
1,8x108 H A e p ,  a C ~ ~ A H H ~  C O C T ~ B K ~ ~  0,9x108 Hnep B HMrI'JnbCe. 



2. CMCTEMA KOHTPOJIR IIAPAMETPOB EibICTPOI'O BblBOAA 

Ha C H H X ~ O ~ $ ~ ~ O T ~ O H ~  C 0 3 n W a  M BBeAeHa B A ~ ~ ~ c T B H ~  aBTOMaTM3MPO- 

BaHHaR: CMCTeMa KOHTPOJIR n a p a M e T p O B  6 b r c ~ p o r o  BbIBOAa (EB) H a  6a3e 
3BM MERA-60, KOTOpaR n03BOJIReT OAHOBPeMeHHO V3MePRTb M KOHTWJIM- 

POBaTb CJIenyH)UHe OCHOBHbIe XaPaKTePMCTMKM EB: 
1) BeJIMYHHbI Ll C@p~bl  MMnYJIbCOB TOKOB B YeTbIpeX MarHMTHbIX 

3JIeMeHTaX: pe30HaflCHbIX O ~ M O T K ~ X  (P I  U P2) , ~ a r ~ M ~ e - A e l $ J I e ~ ~ o p e  

( M A ) ,  J I M H ~ ~  6 b 1 c ~ p o r o  BbIBOHa (m) ; 
2) BeJIUYkiHy MIlAyKIJ,kiM M @ O P M ~  m a T 0  MBTHHTAOTO nOJlR YCKOPMTeJIR 

BO B P e M R  BbIBOna;  

3) @ o p ~ y  T O K ~  B ~ I B O A W M O ~ O  n y s K a ;  

4) a M n n n T y n y  H a n p R x e H m  a + o p ~ y  M M n y n b c a  y n p a s n e H u R  TOKOM 

P1 (YTP1); 
5) 3 a p R n H b l e  H N I p R X e H U R  KOHAeHCaTOpHbIX 6a~apefi, nMTaIolqMX 

O ~ M O T K H  MarHMTa Irl JIMH3bl; 

6) AJIMTeJIbHOCTM T p e X  XapaKTepHblX BpeMeHHbIX MHTePBaJIOB AJIR 

KOHTPOJIR CHHXPOHH3aUPiki U H K n a  p a 6 0 ~ b 1  CMCTeMbI BbIBOAa C UMKJIOM 

r J I a B H O r 0  T O K a  YCKOpMTeJIR; 

7 )  MHTeHCUBHOCTb HyYKa B K a H U I e  EB. 
B COCTiWl p a 3 p a 6 0 ~ a ~ ~ o f i  B JIB3 ~ J I ~ K T P O H H O ~ ~  N I n a p a T y p b I ,  BbtlTOJIHeH- 

~ 0 f i  B C T W A a p T e  KAMAK, B X O W T :  2- ki ~ - K ~ H U I ~ H ~ I ~  l O - p a 3 p R n ~ b l e  a H m 0 -  

I ' o - u M ~ $ P o B ~ ~ ~  n p e o 6 p a 3 o ~ a ~ e n ~  C 6y@t?p~ofi IIaMRTbH) 4K c J I o B I K ~ H U I ;  

z - ~ a H a J I b ~ b ~ e  l l p O r p a M M M p y e M b I e  ~ a f i ~ e p b l  C B03MOXHOCTbH) He3aBWCUMOTO 

IlpOrpaMMUpOBaHMR peXMMOB p a 6 0 ~ b 1  M 3ZUIyCKa OT BHelllHWX HMnyJIbCOB 

K M n O r O  M3 K a H m O B ;  napUIJIeJ lbHble  BXO~,I-IO~~ M ~ y ~ 6 J I e p ~ b &  PerMCTpbI, 

MCllOJIb3YeMbIe &TlR aKTMBM3aUMM M ~ b 1 6 0 p a  p e X k i M a  p a 6 0 ~ b l  n p o r p a M M b I  

0 6 p a 6 0 ~ ~ ~  MH~$oPMBIJ,~~M; 1 6 - p a 3 p R ~ ~ b I e  CYeTYMKM MMnyJIbCOB; U H ~ e p l $ e f i ~  

UBeTHOTO TeJIeBM3MOHHOTO M O H H T O P ~ '  '/ . K ~ o M ~  TOrO, MCnOJIb3yeTCR p R n  

BCnOMOraTeJIbHbIX ~ J I O K O B ,  npenHa3HaYeHHbIX &TlR ~ $ O P M M P O B ~ H U R  H ~ O ~ X O -  

AMMbIX 3JIeKTPMYeCKMX CMrHUIOB M BPeMeHHbIX MHTepBaJIOB. 

n p ~ e ~ ,  0 6 p a 6 0 ~ ~ a  n n p e n c T a B n e H M e  ml$op~aIJ,kiu B l $ o p ~ e ,  n p u B e A e H -  

~ 0 f i  H a  PWCYHKe, OCYLlJeCTBJIReTCR B KBXAOM W K J I e  p a 6 o ~ b r  C H H X ~ O ~ $ ~ ~ O -  

TpOHa. 

n p e n y c ~ o ~ p e ~ a  B03MO)KHOCTb ~ a J I O ~ O B O ~ 0  BBOAa B I I p O r p a M M y  HO- 

MMHUIbHbIX AIIH AaHHOrO p e X M M a  p a 6 0 ~ b 1  3 ~ a Y e ~ M h  TOKOB (10) B M a ~ H U T -  

flhPhlETPY CHCTERY 6UCTPOrO BUBOLA 

HL8 
HCT 368 KCT 

I II I 

HbIX 3JIeMeHTaX, EIX nOnyCTMMbIX O T K ~ O H ~ H M ~ ~  (DI) M UBeTOBaR: MHAMKaI@iR 

H a  3 K P a H e  TeJIeBH3MOHHO~O MOHMTOpa B TeX CJIyYaRX, K O r A a  M3MepeHHOe 

3HaYeHMe TOKa (I) OTJIMYaeTCR OT HOMMHUIbHOrO H a  BeJIMYMHY, npeBbILLlaIo- 

LlJ,YH) AOnyCK. 

O n e p a ~ k T l 3 ~ 0 ~ ~ b  M HWJIRnHOCTb IIpeACTaBJleHMR O C H O B H O ~  M H @ o P M ~ I J , ~ ~ w  

0 n a p a M e T p a X  CMCTeMbI E B  lT03BOJIRIoT COKpaTHTb BPeMR ee H ~ C T P O ~ ~ K M  M 

YJIyYLLlMTb n a p a M e T p b 1  BbIBOnMMOrO I l p K a .  

B I IOCJIe~MC? r O n b 1  I IpOBeneH PRA 3KCnepMMeHTUIbHbIX H C C J I ~ A O B ~ H H ~ ~  

AJIR OllTMMM3aLU4M PeXMMOB p a 6 0 ~ b 1  yCKOpMTeJIbHOr0 KOMnJIeKCa CMHXPO- 
' l $ a 3 0 ~ p o ~ a  no OUeHKe COCTORHUFI p W M a U M O H H O ~ 0  nOJIR B O K P Y r  YCKOPWTe- 

JIR. ~ ~ o B ~ A ~ H o  YTOYHeHMe XapaKTepMCTMK 3TOTO HOJIR. UeJIb  3TUX MCCJIeAO- 

~ a ~ M i i  - YBeJIUYMTb pa3peLLleHHyIo MHTeHCMBHOCTb nYYKa YCKOpeHHbIX sac- 
TWU, OTpaHMYeHHYH) no c o o 6 p ~ e ~ m ~  ~ ~ A U ~ ~ H O H H O ~ ~  ~ ~ ~ O ~ ~ C H O C T H .  



B COCTaB a B T O M a T U 3 U P O B a H H O r O  M3MePUTeJ IbHOrO K O M n n e K C a  B X O A W l O  

A0 32 A 0 3 U M e T p O B  H ~ ~ ~ T P O H O B  C  3 ~ e p r U e f i  P e r U C T p a U n U  ,( 20 M3B. K o ~ n -  
n e K c  A a B m  Bk i3yaJ IbHyUl  U H @ O ~ M ~ U U K I  0 COCTORHUU PaAUaUUOHHOrO n O J l R ,  

3bI H ~ ~ ~ T P O H O B  B  T e r l e H U e  T p e X C e K y H A H O r O  IlkiKJTa Y C K O P e H I l R  C  U I U P M H O ~ ~  

B p e M e H H O r O  KaHZiJIa 20 MC. ~ ~ ~ T ' I u K M  H ~ ~ ~ T P O H O B  PaCnOJIarFUIUCb Ha MeCTHOC- 

TU ~ 6 n n 3 u  Y c K o p u T e n b H o r o  K o M n n e K c a  n B M e c T a X  n p e 6 b I B a ~ U F I  n e p c o H a n a  

f lpU , i X e f i c ~ B y H ) l l I e ~  Y C K O p U T e n e .  

P a 6 0 ~ a  CUCTeMbI c~a6unn3aunu UHTeHCUBHOCTU Y C K O p e H H O r O  n y q K a  

r l e H u e  3 ~ 0 f i  C u c T e M b I  0 6 e c n e r l u ~ a e ~  c ~ a 6 ~ 1 u 3 a m ~ )  u H T e H c u B H o c T u  n y w a  npu 
MeHblUUX 3 H e P r U f f X .   TO n 0 3 B O J I R e T  Y M e H b U l U T b  pa,llUaUHOHHOe none, T . K .  

~ 6 p o u l e ~ ~ b l e  'laCTU1JbI UMeH)T  Mt?HbUIYH) 3 H e P r U H ) .  ~ P U  3TOM C T ~ ~ H J I ~ H O C T ~  

HHTeHCHBHOCTU n p k j  ~ ~ C T ~ ~ U ~ U ~ M ~ O B ~ H H O M  Y p O B H e  UHTeHCUBHOCTU n Y l l K a  

5.10~'  n P O T O H O B  EB U U K J l e  6b1JIa H e  X Y X e  10%. 
C n e ~ y l Q L X l n ~  I l l a r O M  6bmo Y K O p O q e H U e  AnUTt?JlbHOCTU U H X e K T U P Y e M O -  

r0 n y l r K a  C  4001500 M K C  A0 80--100 M K C .  C O O T B ~ T C T B Y I Q I U ~ ~  Y M e H b I l l e H U e  

q U C n a  U H X e K T U P Y e M b I X  qaCTUU C O K P a T W l O  f lOTepU n p U  U H X e K I J U U ,  B  6 e ~ a -  
TPOHHOM P e X U M e  rjr B n p 0 U e C C e  p a 6 0 ~ b 1  CUCTeMbI ~~a6unu3auuu UHTeHCUB-  

HOCTU. B p e 3 y J l b T a T e  B K n I Q q e H U e  BTOPOU C T y f l e H U  CUCTeMbI c~a6unu3auuu 

HOG BHYTPU B ~ K Y Y M H O ~ ~  K n M e p b I  Y C K O p U T e n R .  Bsene~ue  AJlR 3 ~ 0 ~  U e n U  6e- 
T ~ T P O H H O ~ ~  MUUleHU H a  P a A U Y C  R o  = 600 MM OT ~ ~ B H O B ~ C H O ~ ~  O P ~ H T ~ I  

y M e H b m a e T  none u 3 n y q e ~ m  H a  15 +30%. 
f l o 3 u ~ e ~ p b 1  H ~ ~ ~ T P O H O B  c s~eprneii  p e r u c T p a u u  M e H e e  20 M3B, pacno- 

J ' lOXeHHbIe  H a  MeCTHOCTU M B X O A R L w e  B  C U C T e M y  P ~ H a U U O H H O r O  KOHTPOJIR ,  

u ~ e n u  ~ O % - H Y H )  n o n p a B K y   an^ y r e T a  a n p o H o e  B ~ I C O K O ~ ~  meprun. Bsene~ue 

BKJIa,ll B b I C O K O 3 H e p r e T U q W K O r O  K O M n O H e H T a  B  flOJIHYH) A03Y H a  MeCT-  

HOCTU C O C T ~ B W ~  2+ 8%. 3 ~ o  0 3 ~ a s a e ~ .    TO none H a  M e c m o c T u  c@opmpo-  
BaHO B  OCHOBHOM M H O r O K P a T H O  PaCCeRHHbIMU H ~ ~ ~ T P O H ~ M M ,  BblXO&FIU@lMU 

U 3  n p O e M O B  B  R p M e  M a r H U T a ,  3 a u U T b l  U  q e p e 3  H e 3 a u U W e H H b I e  C B e p X y  

n p ~ ~ o n u ~ e * b ~ e  n p o M e w y T K u  y c ~ o p m e n ~  u n e r K o e  n e p e K p b I T u e .  

~ P O B ~ A ~ H H ~ I ~  U C C J l e A O B a H m  nO3BOJIRH)T n O B b I C U T b  UHTeHCUBHOCTb 

y c K o p e H H o r o  n y r l K a  B ma pa3a npu T e x  we K O H T P O ~ ~ H ~ I X  Y P O B H R X  H a  

M W T H O C T U .  
Y 

M s ~ e p e ~ u e  n o T e p b  sacruu npu T p a H c n o p T n p o B K e  n y s K a  n p o T o H o B  

c u M n y n b c o M  p =9,0 r sB /c  ( B ~ I B O A  n y q K a  nponcxonun H a  none B =1,07 T n )  
n p O B O A U n O C b  n p U  n O M O l 4 U  A B y X  HanOJIHeHHblX a p r O H O M  UOHU3aUUOHHbIX 

K a M e p  ( U M K - 1  U U M K - 2 ) .  6 b U I U  n p O B e A e H b l  OTHOCMTeJIbHbIe U 3 M e P e H U R .  

n o n p a B 0 q ~ b ~ f i  K O ~ @ @ U U M ~ H T  K = (n2 / nl), rAe n2 U n1 - COOTBeTCT- 

B y m u u e  n o ~ a 3 a ~ u ~  K a M e p ,  6bm n o n y s e H  npn Y c T w o B K e  06enx K a M e p  

o n H a  3a n p y r o f i  B p a f i o ~ e  @ o ~ y c a  F3 . B K a q e c T s e  n p e o 6 p a o ~ a ~ e n e n  
T O K  - H a I l p R X e H U e  U C f l O n b 3 0 B a J I H C b  3 J I e K T p O H H b I e  U H T e r p a T O p b I ,  Y C T a -  

H O B n e H H b I e  B  H ~ ~ O C ~ ~ A ~ T B ~ H H O ~ ~  ~ J I M ~ O C T U  OT K a M e p .  C n r ~ Z i J I b l  C  U H T W -  

p a T o p o B  n e p e n a s a n u c b  no ~ a 6 e . n ~ ~  H a  n y n b T  y n p a s n e H u R  KaHaJlaMM n u3- 
M e p f U I U C b  ~ . W ~ @ P O B ~ I M M  B O J I b T M e T P a M U .  n o n p a B o q ~ b 1 f i  K O ~ @ @ U U I . ~ ~ H T  6bm 
P i 3 M e p e H  npw p a 3 n k N H b l X  BeJIUqUHaX MHTeHCUBHOCTU B b I B O A U M O r O  n y q K a .  

O K ~ ~ ~ J I O C ~ ,  q T 0  f l p U  U 3 M e H e H U n  UHTeHCUBHOCTM H a  n O p R A O K  K O ~ @ @ M U M ~ H T  

U 3 M e H R e T C R  H e  6onee q e M  H a  0,2%. 
o n p e n e n e H n R  n o T e p b  B K m a n e  Bn-1  K a M e p a  n W K - 2  c T e M  we 

U H T e r p a T O p O M  U K ~ ~ ~ ? J ~ R M M  6 b u 1 2  Y C T a H O B n e H a  B  K O H U e  KaHaJIa  Bn-1 B 

p a f i o ~ e  @ O K ~ C ~  Fg . B M a r H U T O O n T n q e C K M X  3 J I e M e H T a X  KaHZiJla 6bm Y C T a -  

H O B n e H  n a c n o p ~ ~ b ~  P e X n M  3 ~ a q e ~ U f i  T O K O B  AJ lR  T p a H C n O p T U p O B K U  n y q K a  

W C T U U  C U M f l y J l b C O M  p =  9,O r 3 B / ~  U UHTeHCMBHOCTbHJ 10' 10'' Y a C -  

TUU B u u K n e .  M s ~ e p e ~ m  no~asann,  s ~ o  n o n H b I e  n o T e p u  H a  T p a c c e  K m a -  

na OT F3 A0 F8 c o c T a B u n n  6%. B 3 T y  Bt?JlUqUHy BXO&FIT n O T e p U  BCJIeACT- 

sue B ~ I G ~ I B ~ ~  q a c T u u  u3 T p m c n o p T u p y e M o r o  n y w a  3a c s e ~  s s a u ~ o n e f i -  

C T B U R  a-0 C Be l l I eCTBOM no T p a C C e  KaHZiJla ( ~ 0 3 A y U I ~ b l e  n P O M e W T K U ,  

n U a @ p ~ ~ b I  U O H O n p O B O A a ,  UOHU3aUMOHHbIe I l p O B O n O l l H b I e  K a M e p b I  B H Y T P H  

U B H e  U O H O ~ ~ P O B O A ~ ) .  ~ T M  n O T e p U  COCTaBJIRKJT OKOJIO 3%. 

B T e s e H u e  n e p B o r o  K s a p T a n a  1987 rona 6bmu n p o B e n e H b I  TPU u u m a  
BbICOKOTOqHbIX r e o A e 3 n q e c ~ n x  ~ 3 ~ e p e ~ M f i  3a C T ~ ~ U J I ~ H O C T ~ H )  " K J ' c T ~ "  

p e n e p O B .  A ~ H H ~ I ~  T e K y l l V i X  U  ~ ~ C O ~ I O T H ~ I X  oCa,llOK " K ~ c T ~ "  P e n e p O B  B  M M  

n p e A C T a B J I e H b I  B  ~ a 6 n .  2 .  
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