


B T e r e H u e  pnAa n e T  H a  p e a K T o p e  MSP-30,  a B H a c T o f l u e e  spem 
H a  p e a K T O p e  LISP-2 npOBOAflTCf l  MCCJleAOBaHMfl MarHMTHblX a30Bb lX  

If1 nepeXOAOB,  Bbl3BaHHblX MOuHbM BHeUHMM MarHMTHblM nOJleM . B AaH-  

H O ~  p a 6 o ~ e  paCCMOTpeHb1 n y T M  aBTOMaTM3a uMM @ M ~ M ~ ~ C K M X  MCCneAO- 

s a ~ u i  H a  y c T a H o s K e  MMY -2, pacnonorne~~ofi Ha peamope M6P-2. 
T ~ ~ ~ , M ~ M O H H ~ I M  FlBJlFleTCfl n Y T b  CO3AaHMfl  CMCTeMbl aBTOMaTM3auMM 

3 ~ c n e p M ~ e ~ ~ a n b ~ o f i  YCTaHOBKM /3Y/  H a  Q a e  MMHM- MnH M M K P O ~ B M ,  
KOHTpOnSlepa K p e k ~ a  KAMAK M CTaHAapTHblX ~ ~ O K O B  KAMAK, B b l n y c K a e -  

M ~ I X  c e p w i ~ o .  3 a ~ p a ~ b 1  B p e M e H u  H a  p a 3 p a f 5 o ~ ~ y  M p e a n w s a u n l o  c u c T e -  

Mbl aBTOMaTM3auMM 3Y B 3TOM C n y r a e  MMHMMaJlbHbl. O A H ~ K O  T a K O e  pe- 
UeHMe,  K a K  n p a B M n 0 ,  rPOMO3AKO M MOXeT PaCCMaTpMBaTbCf l  K a K  B p e -  

MeHHoe  peueiiwe n p o 6 n e ~ b l .  

npu y e e n u r e H u u  rucna n a p a M e T p o e  K o H T p o n R  M y n p a e n e H m  3Y 
MCnOnb3OBaHMe TpaAMuMOHHblX n y ~ e b  aBTOMaTM3auMM CyqeCTBeHHO O r -  

paHM4eHO TeM, 4 T O  y n p a B n f l l o q a f l  MMHM- MnM M M K P O ~ B M  MOMeT 6 b l ~ b  

OAHOBpeMeHHO 3neMeHTOM o 6 p a ~ ~ o k  CBfl3M Anf l  O r p a H M ~ e H H O r O  qMCna 

n o A c u c T e M  K o H T p o n R  M y n p a e n e H m .  Yeenwre~ue rucna 3BM H a  OA- 

H O ~  3Y H e  B C e r A a  ~@$~KTMBHo.  6onee nepCneKTMBHblM R B n f l e T C f l  n y T b  

B K n o r e H M f l  MMKPOllPOueCCOPOB B COCTaB IlOACMCTeM KOHTPOJlfl M yn -  
p a e n e H u R  3Y. 

C U C T ~ M ~  aBTOMaTM3aL(MM 3Y AenMTCf l  H a  flOACMCTeMbl Y n p a B n e H M f l  

M KOHT POnR no " r e o r p a @ M ~ e ~ K ~ ~ y " ,  @ Y H K ~ M o H ~ ~ ~  HOMY M A p Y r  MM n PMH- 

QMnaM. ~ O A C M C T ~ M ~ I  a n n a p a T H o  p e a n u 3 y l o ~ c ~  H a  6 a 3 e  M n K p o n p o u e c c o -  

pOB , 6MC , C T p O r O  OpMeHTMpOBaHHMX H a  BblnOnHeHMe H ~ O ~ X O A M M ~ ~ X  

@ Y H K ~ M ~ .  C n o c o 6 b 1  0 6 a e ~ u ~ e ~ u f l  IlOACMCTeM YnpaBneHMf l  M KOHTPOnf l  

B CMCTeMY aBTOMaTM3auMM 3Y M H O ~ O O ~ ~ ~ ~ H ~ I :  

- n o K a n b H a ~  c e T b  3Y ,  n o c T p o e H H a n  H a  ~ o ~ o ~ a 6 e n e  unu no " ~ o n b -  

uy" n p M  p a c n p e A e n e H H o M  x a p a K T e p e  3Y;  
- n o A K n l o r e H u e  n o A c M c T e M  K o H T p o n n  M y n p a s n e H M n  repea M a r u c T -  

p a n b  KAMAK, ~ p e k ~ - ~ o ~ ~ p o n n e p  H e n o c p e A c T B e H H o  K ynpaen~oqek MM- 

HM- MnM MMKPO~BM;  
- 0 6 a e ~ ~ ~ e ~ u e  n o A c u c T e M  y n p a e n e H u n  M KOHTPOnR B p a M K a x  c T a H -  

A a p T O B  H a  MynbTMMMKpOnpOueCCOpHMe CMCTeMbl /MULTIBUS 2, VME 
M AP./.  

0 6 o c ~ o e a ~ u e ~  6 ~ 6 o p a  T o r o  unu M H o r o  cnoc06a R B n n e T c n  T O ~ O ~ O -  

run 3Y,  H ~ O ~ X O A U M O ~  ~ M C T P O A ~ ~ ~ C T B M ~ ,  MMHMMM3auMfl 3 a T p a T  H a  an- 
n a p a m y l o  M n p o r p a M M H y l o  p e a n u 3 a u u l o .  



M M n y n b c ~ a R  MarHMTHa f l  YCTaHOBKa / M M Y - ~ / " '  PaCnOnOMeHa KOM- 

n a K T H o  M H e  R e n R e T c R  pacnpepene~~o f i  c n c ~ e ~ o k .  n ~ ~ y c u c ~ e ~ a  ynpae- 
n e H u R  M K o H T p o n R  MMY-2 H a  n e p e o M  a T a n e  p a a e u e a n a c b  no T p a p n -  

I uMOHHOMY nyTk I ,  YTO n03BOJlMJlO npOBeCTM @M3MYeCKMfi n y C K  YCTaHOE-  

KM. O ~ H ~ K O  BKnOYMTb ee K a K  nOACMCTeMy COBMeCTH 72r p a 3 p a 6 0 ~ a ~ -  

I ~ o f i  p a ~ e e  n o ~ c n c ~ e ~ o k  O P M ~ H T ~ U M M  ~ o ~ o ~ p n c ~ a n n a  B c o c ~ a e  
C n e K T p O M e T p a  CHMM-2 o ~ a 3 a n o c b  He603MOMH0,  T a K  K a K  M M K P O ~ B M  
"MERA-60" H e  0 6 e c n e u ~ e a e ~  pOCTaTOYHOe 6 b l ~ ~ p 0 p e f i ~ ~ ~ ~ e  pnfl ynpae- 
neHMR M KOHTpOnf l  MMY-2. ~ O ~ T O M ~  H a  nepBOM 3 T a n e  nOpCMCTeMa yn- 
p a e n e H M R  M KOHTpOnR MMY-2 pa6o~ana  aBTOHOMH0, b ICnOnb3yf l  B C e  

p e c y p c b l  M M K P O ~ B M .   OH^ nonyquna ~ a 3 ~ a ~ u e  n o n y a e ~ o ~ a ~ ~ c l e c ~ o f i  cw -  
CTeMbl /nAC/ y n p a e n e H M f l  M KOHTpOnR MMY-2. Ha BTOpOM 3 T a n e  n o A c M -  

CTeMa  aBTOMaTMYeCKOr0  y n p a B n e H M R  M KOHTpOnR /nAYK/ MMY-2 6b1na  

p e a n m o ~ a ~ a  H a  6a3e p a 3 p a G o ~ a ~ ~ o r o  e c T a H A a p T e  KAMAK 6 n o ~ a  
CO BCTPOeHHblM MMKPO~POueCCOPOM, YTO n03BOJlMnO CYqeCTBeHHO CHM- 

3MTb  T ~ ~ ~ O B ~ H M R  K M M K P O ~ B M .  B H ~ C T O R U ~ ~ ~  p a f k ~ e  6 y p y ~  paCCMOT- 

peHb1 06a 3 T a n a  pa3BMTMR MMY-2. 

2. nOflYABTOMATM4ECKAR CMCTEMA /nAC/. 
KOHTPOflR M YnPABflEHMR MMY -2 

6 n o ~  -cxeMa  I lAC n p e p C T a e n e H a  H a  p ~ c .  1 . O o p ~ ~ p o e a ~ e n b  @aso- 
BMX MMnynbCOB /WM/ CMtiXPOHM3MPYeT BpeMR OTKPblBaHMR TMPHCTOPOB 

E b l C O K O E O ~ b T H O r O  EblnpRMMTenR /BB/ C Y ~ C T O T O ~ ~  CeTM. A e n M ~ e n b  

c T a p T o e u x  M M n y n b c o e  peamopa KC013 0 6 e c n e ~ u s a e ~  CMHXPOHH~ICI 3a- 
i l Y C K  u u K n a  p a € o ~ b ~  MMY -2. n o ~ e n e ~ ~ b ~ e  c T a p T b l  p e a K T o p a  s a n y c ~ a l o ~  

R ~ . ) ~ M ~ H H O ~  KO/JMPOBUMK BK-5,  no H a Y a n y  BpeMeHHOrO OKHa KOTOpOrO 

a a n y c ~ a e ~ c ~  p a a p n ~ ,  a no o K o H u a H u u  - 3 a p ~ ~  MMY-2. P e r u c ~ p b ~  

KB002 C n y M a T  pnfl XpaHeHMR 3aAaHHblX M M K P O ~ B M  BenMYMH: YMCna UMK- 

noe MMY-2, eenuYuHb1  ~ a p ~ p ~ o r o  M M n y n b c a  M o r p a H w q e H m  H a n p m e -  

HMR H a  K O H A ~ H C ~ T O P H O ~ ~  6 a ~ a p e e  MMY-2. ~ T M  3aRaHMR HenOCpeACTBeH-  

HO peanu3yto~cfl B 6 n o ~ e  y n p a e n e H u R  BB /YBB/ .  6 n o ~  K o H T p o n f l  M 3 a -  ' 
UMTbl /6K3/  MMY-2 KOHTpOSlMpyeT RepeHanP f lMeHMe H a  K O H ~ ~ H C ~ T O P H O ~ ~  

6 a ~ a p e e ,  B e n u Y u H y  ~ ~ P R A H ~ I X  TO- 

KOB K O H A ~ H C ~ T O P H O ~ ~  6 a ~ a p e u ,  
EenMYMHy p a 3 p R A H O r O  TOKa  M a r -  

H u T a ,  a T a m e  n o n o M e H w e  paanuq- 
H ~ I X  nepe~noqa~ene f i  n y n b T a  yn- 

MOWTOP PaBneHMR MMY-2. M O ~ H O C T ~  P e a K -  
T o p a ,  n o n o m e H u e  w ~ 6 e p a  n y w a  
KOHTPOJlMPYeTCR C nOMOUbO CYeT-  

W-2 YMKa MMnyJlbCOE KC01 4. 
T ~ K M M  o6paaot.1, nAC COCTOMT 

P H C . ~ .  BJ IQK-CX~M~ WC. 1.43 8 ~JIOKOB, ~3 KOTOPMX 5 ce- 

3.  nOACMCTEMA ABTOMATMVECKOTO YnPABflEHMR 
M KOHTPOflR /nAYK/ MMY-2 

~ ~ O K - C X ~ M ~  nAYK COBMeCTHO C ~ O ~ C M C T ~ M O ~  HaKOnneHMR C n e K T p O -  

M ~ T ~ M Y ~ C K O ~  M H @ O P M ~ ~ M M  n p e A C T a E n e H a  H a  pMC. 2. ~ O ~ C U C T ~ M ~  HaKOn-  

neHMfl  c ~ ~ K T ~ o M ~ T ~ u Y ~ c K o ~ ~  MH@OpMauMM COCTOMT M3 BpeMeHHOrO KOAM- 

p o B q w K a  ~ ~ n 4 / 5 1  M 6y@ep~oro  03Y / 1 6 K ,  16 ~ M T  , TMn 7232/16/.  
n o ~ c ~ c ~ e ~ a  rlAYK COCTOMT M3 ~ ~ O K O B  6YMMY, 6K3 M 6 n o ~ a  CHRTMR 

W p ~ b l  M M n y n b c a  TOKa  / A U ~ M / / ~ /  B O ~ M O T K ~  MaTHMTa.  

6YMMY pa :+pa6o~a~ Ha  o c H o e e  6 n o ~ a  y n p a e n e H u R  M K o H T p o n n  

B c T a H A a p T e  KAMAK H a  6a3e M u K p o n p o u e c c o p a  ~ 1 8 0 1 ~ ~ 1 6 / ~ / .  6YMMY 
n p o A o n M a e T  WRA 6 n o ~ o 6 ,  OcHoeaHHb Ix  H a  c o n p m e H u u  U M H ~ I  KAMAK 
H UMHU Q / ~  9 4 1 .  ~ O K - c x e ~ a  6YMMY n p e A c T a e n e H a  H a  pwc. 3.  

@ o p ~ u p o e a ~ e n b  @ a s o ~ b ~ x  M M q y n b c o e  B b l A e n n e T  ~3 T p e x @ a a o e o r o  

Hanpf lMeHMR /12 B /  W ~ C T ~  @ a 3 0 6 b l x  MMnynbCOB AnR CMHXpOHMBauMM pa- 
6 0 ~ b l  BblCOKOBOnbTHOrO BblnPRMMTenR /BB/ .  V e p e 3  P e r M C T p  KOHTpOnf l  

@a3 MMKpOnpOUeCCOp n p o E e p R e T  n O C n e p O B a T e n b H O C T b  @a3OEblX MM- 

n y n b c o e  M pa3pewae-r oTKpb leaHMe  T o n b K o  O n p e A e n e H H b l x  TMpMCTopoB  

B BB. T o Y ~ o e  BpeMR OTKpblBaHMR TMPMCTOPOB 3 a A a e T C R  OT  MMKpO- 

npoueccopa ~ e p e s  ~ a f i ~ e p  y n p a e n e H u n  T M p u c T o p a M u ,  B ~ I ~ o ~ H ~ H H ~ I L ~  

H a  6 a 3 e  6 M C  K580BM53. B c n y q a e  n o c T y n n e H m  3 a n p e T a  ~3 6K3 aa- 
PRA n p e K p a q a e T c R .  @ o p ~ u p o e a ~ e n b  

blarac~- w a a n y c ~ a  TMPMCTOPOB BB @OPMMPY~T 
0-t> M M n y n b c M  H a n p n m e H u n  /+20 B,25 M K C ~ .  

1 m-2 L1;~]kr P ~ c . 2 .  E ~ O K - c x e ~ a  W Y K  u ~ O A C H C T ~ -  

Mbl HaKOnJIeHHR CneKTPOMeTpH9eCK0 f i  
c e ~ b  3@au nwenop UW-2 Tp.lW-2 TOEOM HH@OPM~UHH. 
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BaHHblx B ~ ~ M ~ M H  M. 6 n 0 ~  AUnM ~ c n o n b a y e ~ c ~  B pemwMe a a n y c ~ a  c ne- 
p e ~ ~ e k  n a H e n u  M M n y n b c o M  p a 3 p f l ~ a  MMY-2 ,  n o c T y n a a q M M  c 6YMMY. 
6 n o ~  0 6 e c n e q w e a e ~  CHflTMe @OPM~I MMnYnbCa TOKa  B O ~ M O T K ~  MMY -2 ,  
AnMTenbHOCTb  KOTOPOrO H e  nPeBblUJaeT 1 0  MC, C MMHMManbHblM U a r O M  

/T = 10  MKC/ n p M  MaKCMManbHOM qMCne  PerMCTpMpYeMbIX T 0 4 e K  /M = 
= 1024/.  

6K3 n p e A H a 3 H a q e H  An f l  3aUMTbl 3J leMeHTOB BblCOKOBOJlbTHOrO Bbl- 

n p f l M u T e n R  /BB/  M r e H e p a T o p a  c u H y c o u A a n b H u x  w M n y n b c o e  / r C M /  
B ~ B ~ P M ~ H ~ ! X  PeMMMaX. 

C ~ r ~ a n  s a n p e ~ a  AnR 6YMMY Bb lAaeTcf l  6K3 B c n e ~ y a q ~ x  c n y q a f l x :  

- a M n n u T y A a  B ~ P R A H O ~ O  T o K a  6 o n b ~ e  noporoeok B e n u q u H u  /2  KA/ ;  
- Hanp f lMeHMe H a  O A H O ~  M3 12 KOHAeHCaTOpHblX C ~ K G M ~  6 0 n b U e  

y c T a H o e n e H H o r o  o r P a H M q e t i u f l  / 1  KB - 1 0  K B / ;  
- OTCYTCTBYeT p a 3 p f l ~ ~ b l k  TOK O A H O ~  M3 12  KOHAeHCaTOPHbIX C e K -  

uwk; 
- OTCYTCTBYDT pa3pf lAHb le  MMnynbCbI B O A H O ~  M3 12 KOHAeHCaTOP- 

HblX c ~ K ~ M ! ? ;  

- O T C y T C T B y e l '  Hanp f lMeHMe H a  O A H O ~  M3 12 KOHAeHCaTOpHblX C e K -  

u M h  n p M  n0CTynJ leHMM 3aPflAHblX MMnYJlbCOB. 

C q e n b a  0 6 e c n e q e ~ u ~  ~ O M ~ X O ~ C T O ~ ~ ~ U B O C T M  B 6 n o ~ e  BCe  KOHTpOnM- 

pyeMMe CMrHanbI  M3OJlMpOBaHbl OT o6qek WMHbl / C  nOMOqb0  OnTpOHOB 

nu60 TOKOBblX T ~ ~ H C @ O ~ M ~ T O ~ O B / .  

T ~ K M M  o 6 p a 3 0 ~ ,  6K3 KOHTpOnMpyeT  BenMqMHy  TOKa  3apflAa, H a -  

np f lMeHMe ~ a m ~ o k  K O H ~ ~ H C ~ T O P H O ~  6 a ~ a p e u ,  a TaKMe  BenM'4MHY TOKa 

O ~ M O T K M  MMY-2 B MOMeHT pa3pflAa. C e r 0  n O M O ~ b 0  Y A a e T C f l  M 3 6 e M a ~ b  

a e a p u k ~ b l x  peMMMoB M r p y 6 b l x  0 ~ ~ 6 0 ~  O n e p a T o p a ,  HanpMMep  n p M  BKnIO- 

~ ~ H M M  MMY-2. @ c n y q a e  c p a 6 a ~ b l e a ~ u f l  6K3 B 6YMMY n p e K p a q a a T c f l  

B c e  n p o u e c c b l  a a p f l ~ a / p a a p f l ~ a  M n O A a e T C f l  c o o 6 q e ~ ~ e  K c ~ a p w e k  3BM. 
P a 6 o ~ a  MMY-2 MOMeT 6 b l ~ b  ~ 0 3 0 6 ~ 0 ~ n e ~ a  TOnbKO nocne BMeCJaTenbCT- 

sa o n e p a T o p a .  

G ~ O K  6YMMY, f l ~ J l f l K ) ~ M k ~ f l  OAHMM M3 nepBb lX  n p M M e p O B / 3 y 4 /  M c n o n b -  

3OBaHMfl  COnPf lMeHMfl  WMHbl KAMAK M UMHbl Q, Ha rJ l f lAHO AeMOHCTpMpYeT 

n p e M M y q e c T B a  npMHqMna  "non~ok n p o 3 p a l l ~ o c ~ ~ "  An f l  C03AaHMf l  H a -  

AeMHbIX MMKpOnpO~eCCOpHb IX  I lOACMCTeM YnPaBneHMf l  M KOHTPOnfl @ M ~ M -  

4 e c ~ o k  YCTaHOBKM. O c ~ o e ~ b l e  n p e w M y q e c T B a  ~ c n o n b 3 o ~ a H w f l  6YMMY : 
- B c e  a a ~ a q ~  T e K y q e r o  y n p a e n e H u R  M K o H T p o n R  MMY-2 pewem 

6e3 06paqe~uf l  K M M K P O ~ B M ,  q T O  CYUeCTBeHHO p a 3 r p y 3 ~ n o  M H K P O ~ B M ,  
CHRB c H e e  @YHKUMM 3 n e ~ e ~ ~ a  0 6 p a ~ ~ o k  CBRBM UenM y n p a e n e H w R  

MMY-2;  

- c o K p a q e H u  a n n a p a T H b l e  a a ~ p a ~ b ~  H a  y n p a e n e H w e  M K o H T p o n b  

MMY-2 / a a ~ e ~ e ~ b i  CeMb 6 n o ~ o e  KAMAK, 3aHMMaBUMX 6 ~ p e i ~ e  KAMAK 
T p M H a A u a T b  noswu~k/ ; 

- M c n o n b a o e a ~ w e  y ~ w @ w u M p o e a H t i o r o  conpRmeHMR UMH KAMAK M Q 
n o 3 ~ o n ~ n o  COKpaTMTb BpeMf l  H a  p a 3 p a 6 0 ~ ~ y ;  

- C y ~ e C T B e H H O  PaCwMpeHa B03MOMHOCTb KOHTpOn f l  MMY-2 B npOUeC-  

K p o ~ e  TOTO, H ~ O ~ X O A M M O  OTMeTMTb,  L(T0 BblCOKafl HaAeMHOCTb CM- 

CTeMbl y>paBfle!-lHfl M KOHTPOn3 !!I~Y-; B T e q e I i M e  AJlMTeJlbHOrO B p e M e -  

HM 6b1na  AOCTMrHYTa  B YCJlOBMflX MMnYnbCHblX nOMeX ~ ~ O M ~ I W ~ ~ H H O ~  Lea- 

CTOTbl, O ~ ~ C J ~ O B ~ ~ H H ~ I X  p a 6 o ~ o k  B B  / l o  K B / ,  a T a K M e  B YCnOBMflX 

6 0 n b w u x  3JleKTPOMarHMTHblX nOMeX, Bbl3BaHHblX MMnYnbCOM TOKa  

/do 250 KA/  M a r H u T a  MMY-2. 
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