


BBEAEHME 

B H ~ c T o R ~ ~ ~  p a 6 0 ~ e  Onucb IBaeTcR PRA 3JleKTpOHHblX ~J!OKOB, 

npeAHa3HaqeHHblX AnR p a 6 0 ~ u  C nOnynpOBOAHUKOBblMU AeTeKTOpaMU 

/ m A / :  HCTOqHUK BblCOKOBOnbTHOrO nHTaHHR nnn, n p e A y C U n U T e n b ,  

OCHOBHO~ YCHnUTenb,  C e n e K T o p  BpeMeHHMX UHTepBanOB,  6 u c ~ p b t k  

YCHnUTenb H CHHXpOHU3aTOP 3anHCH M H @ O P M ~ ~ H H  B 6yWp~y10 naMRTb. 

n p H  p a 3 p a 6 0 ~ K e  UCTOqHHKa BblCOKOBOJlbTHOrO nHTaHHR nnA CTa-  

B u n a c b  a a ~ a q a  n o n y q e H u R  B b t c o K o r o  Kl lA, H H B K O ~ O  YPOBHR nynbg-a- 

u ~ k ,  B ~ ~ C O K O ~ ~  C T ~ ~ H ~ ~ H O C T H  H x 0 p O ~ e k  BOCnpOU3BOF(HMOCTH YCTaHaB- 

n u B a e M o r o  HanpnmeHun .  

O C H O B H ~ I ~  ~ p e 6 o e a ~ u ~  K npeAyCUnUTef lD  U OCHOBHOMY YCHnHTenO 

C o c T o f l n u  B 0 6 e c n e q e ~ u u  A o c T a T o q H o  xopowero p a 3 p e w e ~ u ~  no wep-  
ruu npu 6 0 n b w u x  a a r p y a ~ a x  u ~ a n o k  B e n u q u H e  ~ e ~ n e p a ~ y p n o k  H e -  

C T ~ ~ H ~ ~ H O C T U  K O ~ @ @ H ~ H ~ H T ~  y c u n e H u R .  A o n o n ~ u ~ e n b ~ o e  Y n y q w e H u e  

p a 3 p e w e ~ u ~  npu 6 0 n b w u x  a a r p y s ~ a x  6uno n o n y q e H o  c n o M o q b a  ce- 
n e K T O p a  BpeMeHHblX UHTepBanOB . 

6 b l c ~ p b l k  y c u n u T e n b  ~ p e 6 y e ~ c ~  A n n  y c u n e H u n  c u r H a n o e  c BpeMeH- 

H o r o  K a H a n a  n p e A y c u n u T e n R ,  a C H H X ~ O H H ~ ~ T O ~  3 a n u c u  u H @ o p ~ a u u u  

B 6 y @ e p ~ y a  naMf lTb - AnR YCTpaHeHHR @ a T a n b H ~ ~  O W M ~ O K  B CHCTe- 

M a x  MHOrOMePHOrO a H a n H 3 a ,  B KOTOPNX npHMeHReTCR 3 a n H C b  HH@OP- 

MauUU B 6 y @ e p ~ y a  naMRTb. B A a H ~ o k  p a 6 0 ~ e  PaCCMOTpeH OAHH H 3  

B03MOHHblX BaPUaHTOB TaKUX CHCTeM, B b l n ~ n ~ e ~ ~ b l k  C H C ~ O f l b 3 0 B a H H -  

e M  o n u c u B a e M b l x  ~ o A y n e k .  

@ Y H K ~ H O H ~ ~ ~ H ~ R  c x e M a  npu6opa n p u s e A e H a  Ha  puc. 1. Ha ~ x o ~  
n o A a a T c R  HanpRmeHuR u,, = +24 B, u M e a q u e c R  H a  w u H a x  nHTaHHR 

M a r u c T p a n u  ~ p e f i ~ a  KAMAK. T P ~ H ~ U C T O P H ~ I ~  K n a q  / K / Y n p a B n R e T c R  

C u r H a n a M H  C WHPOTHO-UMnYnbCHOrO MOAYnRTOpa /MMM/, H a  OAHH H 3  

B x o A o e  K o T o p o r o  n o c T y n a e T  n o T e H q u a n  U, = 10-3.uRbIX, a Ha  

~ p y r o k  - onop~uk n o T e H u u a n  U,, perynupye~uk B npeaenax 0 1 5 B. 
C O C T O R H M ~  PaBHOBeCHR HMeeT MeCTO n p U  U1 = Uo, TO e C T b  UBbx= 
= l o 3  . U,. 

H ~ M ~ H ~ H M R  UBbm F(OCTHraI0TCR CfleflYtOqHM 0 6 p a 3 0 ~ .  C U r ~ a n b l  C 

M o A y n m o p a  uMeaT n p n M o y r o n b H y a  wp~y u c n e n y a T  c n e p u o A o M  



50 MKC. A n u ~ e n b H o c ~ b  wx o n p e A e n n e T c R  B e n u q w H a M u  Uo H T o K a ,  no- 
~ p e 6 f l R e M 0 r 0  H ~ T P Y ~ K O ~ .  f l 0 ~ ~ n I O ~ e ~ ~ b l k  K KOMMYTaTOPY @OPMHPOBa- 

T e n b  MMnynbCOB / @M/ M C O ' ~ ~ ~ H ~ H H M ~  C HUM T P ~ H C @ O P M ~ T O P  /T/  
n p e o 6 p a 3 y n ~  n p R M O y r O n b H M e  Cb l rHanM B CMHyCOHAanbHOe /20 K r u /  

B M c o K o e  H a n p n m e H u e ,  n p a K T w q e c t c u  H e  c o n p o e o m A a t o q e e c R  6onee B ~ I -  

COKMMM ~ a p ~ ~ ~ ~ ~ a ~ ~ / 1 ~ 2 / .  Aanee C n e A y e T  BMnpRMMTenb /B/  C YMHO- 

K M T e n e M  HanpRHteHMR /YH/ H @Mf lbTP /@/. O T C ~ T C T B M ~  BblCUlHX rap -  
MOHHK 06ecneqw~ae~ 6onee H M B K M ~  y p o B e H b  n y n b c a u w h ,  r e M  B ~ p y -  
TUX npu60pax, OnHCaHHblX , HanPMMep ,  B l 3  y 4 / .  X a p a K ~ e p H O  T a K K e  

TO, r T O  B ~ ~ C C M ~ T ~ U B ~ ~ M O ~  CXeMe OTCYTCTBYeT  TpaAMuMOHHO MC- 

n o f l b 3 y e M b l k  n H ~ e k ~ t 4 k  ~ ~ a 6 M f l M 3 a ~ 0 p  HanpRmeHnR,  B KOTOPOM MOMeT 

TePRTbCR A 0  nOnOBHHbl B ~ e k  n o ~ p e 6 n ~ e ~ o k  MOUHOCTM. 

Ynpaene~ue npb160po~ o c y q e c T s n R e T c R  c nnueeok natienn, H a  KO- 

T O P O ~  pacnonomeHb1 :  r e n u n o T  AnR a a ~ a ~ u ~  B e n w r u H M  B M x o A H o r o  H a -  

npRKeHMR,  ~ O C ~ M U ~ O ~ U ~ U O H H ~ ~ ~  n e p e K J l W ! a T e n b  Af lR YCTaHOBKH CKO- 

P O C T ~ ~  HapaCTaHMR H C n a A a  3aAaHHOI-0  HanpRKeHHR /8 WarOB - OT 

1000 ~o 5 B/c/, K H o n o r H b l e  n e p e K n o q a T e n u  y n p a e n e H w R  C o c T o n t i u e M  

M o A y n R ,  ~ ~ C R T U ~ O ~ W ~ M O H H ~ I ~  n e p e t c n o q a T e n b  AnR  s a ~ a ~ u ~  B e n u q w H M  

n p e A e n b H o r o  T o K a  /0,1 + 1 MA c t u a r o M  0,1 MA/,  a Tatcme p a s a e ~ b ~  

"UB~JX", "uBb~/ loo" M ''IBblx''. 

T e x ~ u q e c K b I e  n a p a M e T p b l  Kn-20 1 
B b l x o ~ ~ o e  ~anpf lme~ue,  KB 0 . .  . ? 5  

B u x o ~ ~ o k  TOK, MA 0.  ..l 
Y p 0 B e ~ b  n y n b c a u u k  , MB ( 5  
H ~ c T ~ ~ u ~ ~ H o c T ~ ,  l / O C  < 10-4 
A ~ a n a a o ~  B t i e u t i e r o  ynpaenfltoqero 
HanPRMeHMR, B 0.. .+5 

(U,, = I 0 0 0  .U,,,) 
C T ~ H A ~ ~ T  McnonHeHwR KAMAK /2M/  

- r T e H w e  p e r w c T p a  COCTORHMR: 

- nOnRpHOCTb BMXOAHOrO HanpRMeHMR nOn0MMTeJlb~'afl 

- nOnRpHOCTb  BMXOAHOrO HanpRKeHMR O T p M u a T e n b H a R  

- U COOTBeTGTBYeT 3aAaHHOMY 

- UBIX = 0 
- UBbIx BKntOreHO 

- C M r H a f l  O W U ~ K M  / K O P O T K O ~  3aMMKqHMe MflM npo6ok/ 
- c u r H a n  n p e e M u e H n n  I,, n p e ~ e n b ~ o k  B e n u q u H b I  

- BKJlOqeHO B H y T R e H H e e  Y n p a B n e H U e  

f l p u ~ u w n u a n b ~ a n  c x e M a  n p e A y c u n u T e n R  n p u s e A e H a  H a  puc. 2. flpn- 
60p COCTOMT M3 T p e X  OCHOBHblX q a c ~ e k ,  a MMeHHO: 3apRAOqYBCTBM-  

TeJ lbHaR CeKUMR C BblXOAOM B T O q K e  A ,  YCMJlMTenb HanpRMeHMR C 

~ o ~ n e ~ c a u u e k  nonoca H y n e M  H a  B x o A e  - K a n a n  A n n  a M n n u T y n H u x  

~ 3 ~ e p e ~ u k  " B ~ I x .  E l '  M y c u n u T e n b  T o K a  - K a H a n  A ~ R  BpeMeHHMx ~ 3 -  

~ e p e ~ u k  "B~ Ix .  TI1. 
~ ~ ~ H ~ o ~ ~ B c T B u T ~ J ~ ~ H ~ R  CeKuMR no C T P Y K T Y P H O ~  CXeMe aHa f lOTMq-  

H a  c o o T s e T c T B y n q w M  y s n a ~  npe~ycunu~enek " O r t e c - 1 2 0 "  M Rossen- 
do r f  LVV5022-30 C HeKOTOpMMM M3MeHeHMRMH. Ha BXOAe n p e A y C M -  

f lMTenR HCI lOJ lb30BaH noneeok TPaH3MCTOp  Kn 341A / K P Y T M ~ H ~  , 

-27 MA/B, TOK 3 a T B O p a  -1 nA, BXOAHaR eMKOCTb -4 n@ M TOK CTO- 

K a  -15 MA/.  O C O ~ ~ H H O C T ~ O  0 n M ~ b l B a e M 0 k  CXeMbl RBf lReTCR I lpMMeHeHMe 

H a  BblXOAe TpaH3MCTOpOB C BMCOKMM, MaKCMMaflbHO AOnYCTMMMM H a -  

n p R m e t i u e M ,  UTO n03~0nuno A O C T M ~ H Y T ~  A u H a M u r e c K o r o  ~ u a n a 3 0 ~ a  
3 ~ 0 k  CeKuMM +15 B. 

h n o  0 6 ~ a p y m e ~ 0 ,  r ~ o  MHAYKTMBHOCT~ n p o B o n o q H o r o  n e p e M e H H o r o  

pe3uc~opa B uenu K o M n e H c a u u u  nonnca H y n e M  n p u B o A u T  K n o n B n e H u n  

~ e 6 o n b w o r o  ~ b l 6 p o c a  H a  n e p e x 0 ~ ~ 0 k  X a p a K T e p M C T M K e ,  q T 0  H e r a T M B H O  

B n w R e T  H a  a H e p r e T u q e c K o e  p a a p e ~ e ~ n e  c n e K T p o M e T p u q e c K o r 0  K a H a -  

na npu n0BMUleHHblX 3 a r p y 3 K a X .   TOT B ~ I ~ P O C  Y A a n O C b  KOMneHCMPO- 

B a T b  nOAKJllOL4eHHeM K Y K ~ ~ ~ H H O ~  U e n H  AOnOnHMTenbHOrO nPOBOnOqH0-  

r0 p e 3 M C T O p a  / H a  pMC. 2 - r ~ K C ~ O H ~ H T ~ I / .  

B p e M e H H 0 k  K a H a n  Bb lnonHeH T a K  me, K a K  M B n p e A y c u n u T e n e  

n-2 13/51, o A H a K o  wMnynbcb1 n o A a n T c n  H a  H e r o  c B u x o A a  aapwoqye- 
C T B M T ~ ~ ~ H O ~  c e K u u u .  T a K a R  c x e M a  n o A K n n q e H u n  B p e M e H H o r o  K a H a n a  

n p a K T M q e C K M  H e  BHOCMT AOnOflHMTenbHblX WYMOB B K a H a f l  M3MePeHMR 

a~eprww . 



ILL- 

ld 2 5 10' 2 5 lo5 
3 a r p y 3 ~ a ,  u M n . / c  

P w c .  4 .  3 a s u c m o c ~ b  pa3perne~u~  O T  3arpy3~w AJIR npeaycmw~enefi: 
n-223 / B e p X H R R  K ~ H B ~ R /  Pi "Orte~-120-3~" /HIM(HRR K P M B ~ R /  ; O C -  

H O B H O ~ ~  Y C K l l H T e J I b  - "Ortec-572" / ~ O C T O R H H ~ R  ~ $ O ~ M H ~ O B ~ ~ H H H  2 M K C /  . 

~ ~ B I . ~ C U M O C T ~  C O ~ C T B ~ H H O ~ O  u y M a  n p e A y c n n n T e n n  6e3 A e T e K T O p J  O T  

BenklctUHbl ~ H e u H e k  e M K O C T n  C npn n o c ~ o n ~ ~ o k  @OpMHpOBaHHR C n e K T -  
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PHc. 6. C X ~ M ~  BOCCTaHOBHTeJIH H ~ J I ~ B o R  nHHHH H a  

o c H o B e  O n e p a q H o H H o r o  y c m a T e n H  " ~ a n ~ m e ~ a e  - 
TOK" (DAI , DA2 - KTC 3 103A; DA3, DA4, DA5 - 
KP159HT1; V T I ,  VT2 - KT3107A; VT3-KT3102E). 

O C H O B ~  c x e n M  c o c T a e n R e r  y n p a e n R e M a R  TOKOM ~ u @ @ e p e H u n a n b ~ a ~  

napa DA3. K a m ~ o e  nneqo s ~ o k  n a p b l  H a r p y m e H o  H a  " T O K O B M ~  s e p ~ a -  
fla" (DAI, V T I  M DA2, VT2), KOTOPble CBR3aHbl M e m a y  co6ok C no- 
MOqbK) T p e T b e r O  "TOKOBO~O 3 e p K a n a "  (DA5, VT3) .  T ~ K ~ R  C x e M a  

YCMJlMBaeT U MHBepTMpyeT  B X O ~ H O ~  C M r H a f l ,  HO B OTJlMqHe OT 0 6 ~ -  
H o r o  O n e p a u n o H H o r o  y c u n u T e n R  / " ~ a n p ~ m e ~ u e  - ~ a n p ~ m e ~ u e " /  
n M e e T  BMCOKOOMH~I~  , T O K O B ~ I ~  BHXOA, K O T O P ~ I ~  n e r K o  c o r n a c y e T c R  

C 6 o n b u o k  ~ M K O C T H O ~  H ~ ~ P Y ~ K O ~  C 3 .  
C n o n o q b o  o n u c a H H o r o  o n e p a u w o H H o r o  y c u n u T e n R  o c y q e c T s n R e T -  

cp o 6 p a ~ ~ a ~  C B R B ~  c BMxoAa  nocnemero K a c K a A a  y c u n u T e n R  H a  

er0 H ~ M H B ~ ~ T M P Y R ~ M ~  BXOA. T ~ K M M  0 6 p a 3 0 ~  c ~ a 6 w n ~ 3 ~ p y e ~ c ~  BMXOO- 

H O ~  n o T e H u n a n  y c u n u T e n R  e M H T e p e a n a x  MemAy p a 6 o w . 1 ~ ~  w M n y n b c a -  

Mn .  npu n o R B n e H n u  c n r H a n a  o n e p a u ~ o ~ ~ ~ k  y c u n m e n b  " ~ a n p ~ m e ~ u e  - 
TOK" s a ~ p u ~ a e ~ c ~  TOKOBMM n o r u q e c K u M  C u r H a n o M  " M e p ~ B o e  B ~ ~ M H "  

M H y n e B a R  ~ M H H R  n o A A e p m u s a e r c R  B T e q e H u e  B c e r o  M M n y n b c a  KOH- 

&leHCaTOpOM C 3 .  

E M K O C T ~  KOHAeHCaTOpa f laMRTH C 3  AOJlHHa 6 b l ~ b  AOCTaTOqHO 6 0 n b -  

wok, q ~ 0 6 b l  OHa H e  YCnef la pa3PRAHTbCR H a  3aMeTHYO BeflHrlHHY A a -  

me B T e q e H w e  A B ~ X  - ~ p e x  M M n y n b c o e  /B cnyqae ~ a n o m e ~ n k / .  

C ~ p y r o k  CTOPOHbl, 3 T O T  KOHAeHCaTOp H e  AOJlXeH CHJlbHO O r p a H M q M -  

B a T b  ~ ~ ~ c T ~ O A ~ ~ C T B M ~  OnepauHOHHOrO YCHflMTeflR. O n ~ M M a J l b ~ a f l  B e -  

nbfqMHa eMKOCTH KOHAeHCaTOpa f laMRTH C 3  - OKOJlO 0 , l  MK@. B pe- 
3 y n b T a T e  MOaepHM3auHM y f l y ~ ~ H f l O C b  ~ ~ I C T ~ O A ~ ~ C T B M ~  CXeMbl H 3 H a q H -  

T e n b H O  B o 3 p o c n a  3 a r p y 3 0 q H a f l  C ~ O C O ~ H O C T ~  YCHnUTeflR. 

O C H O B H ~ I ~  T e x H w q e c K u e  n a p a M e T p u  y c w n w T e n R  c n e A y o q w e :  BXOA- 

H o e  COflpOTHBneHMe - >500 OM; I lOnRpHOCTb BXOAHblX CMrHaf lOB - 
n 0 6 a ~ ;  nOCTORHHble BpeMeHM @ O ~ M H ~ O B ~ H H R  - 0,5,  1 ,0, 2,0 MKC; 

C p e A H e K s a A p a T u q H o e  w y M o e o e  HanpRmeHwe,  n p n e e A e H H o e  KO BXOAY 

n p M  T = 2 MKC - < l o  M K B ,  T = 0,5 MKC - < 2 0  MKB; BblXOAHOe CO- 

f lpOTHBneHMe - 50 OM; I lOJlRpHOCTb BblXOAHblX HMflYf lbCOB - flOJlOHM- 

T e n b H a R ;  MaKCMManbHaR aMf l f lMTyAa BbIXOAHbIX HMflYnbCOB +8 B flPM 

~ a r p y 3 ~ e  500 OM, +5 B npw 50 OM; H H T e r p a J l b H a R  H ~ ~ M H ~ ~ H O C T ~  

n p M  M a K ~ b f M a n b H ~ k  B ~ I X O A H O ~ ~  aMf lnMTyAe H e  X y m e  0,1%; AMaf la3OH H 3 -  

MeHeHHR K 0 3 @ @ M u M e ~ T a  YCHneHMR - / l o +  1500/; TeMf lepaTYPHaR 

H ~ C T ~ ~ M ~ ~ H O C T ~  K O ~ I # I M ~ U ~ H T ~  YCMfleHHR B AHaf la3OHe T e M f l e p a T Y p  

10 + 50 OC - H e  X y H e  1 o - ~  %/'C ; HCnOflb3yeMble MCTO'AHHKH f l H T a -  

HnR M n o ~ p e 6 n ~ e ~ ~ e  TOKM: +24 B - 220 MA, -24 B - 200 MA, 
+6 B - 170 MA, -6 B - 80 MA; c T a H A a p T  n c n o n H e H w f l  - KAMAK 2M. 



npu ~ O C T O R H H O ~ ~  @OpMUPOBaHUR, paBH0f i  2 MKC. ~ ~ B M C M M O C T ~  pas- 
pewetiufl OT a a r p y a ~ u  /MCTOUHMK 6 0 ~ o /  n p w s e A e H a  Ha  puc. 7. Hwm- 
HFlR KPMBaFl Ha  PMCYHKB 6b lna  f lOnyUeHa  C CeJleKTOpOM EpeMeHHblX 

MHTepBanOB /CM. H M M ~ / .  M3 l l p U B e A e H H O r 0  PMCYHKa C n e A y Q T ,  UTO 

C ~ ~ ~ K T P O M ~ T ~ M ~ ~ C K U ~ ~  K a H a f l  MOmeT p a 6 0 ~ a ~ b  6 e 3  3HaqUTef lbHOrO 

y x y A w e H u R  p a a p e w e H u R  B n n o T b  Ao s a r p y a o K  1 o5 uwn . /c .  

~ P M ~ O P  n p e A H a 3 H a q e H  AJlR YCMfleHMR MMnynbCOB BO BpeMeHHOM K a -  

H a n e  CneKTpOMeTpOB H a  OCHOBe ~ O $ i y ~ p O B O ~ H U K O E b l X  AeTeK l 'OpOB U 

A p Y r M X  AeTeKTOpOB RAepHblX uanyqe~ufi. 6 n 0 K - C X ~ M ~ ,  npMBeAeHHaR 

Ha  pwc. 8, M OcHoBHble napaMeTpb1 npu6opa B U e n o M  n o e ~ o p ~ l o ~  na- 
paMeTpbl  WHPOKO p a c n p o c T p a H e H H o r o  6 b 1 c ~ p o r o  Y c w n u T e n R  y-203, 
Eb i f l yCKaeMOrO Onb l~Hb lM flpOH3BOACTBOM OMAM.  ~ P M ~ O P  B K n 0 4 a e T  B 

c e 6 ~ l :  B X O ~ ~ H O ~ ~  O r p a H U q U T e f l b  YpOBHR CUrHanOB;  6 y @ e p ~ b l i  K a C K a A  

c n e p e K n o q a T e n e M  n o n R p H o c T u  Ha  sxoae ; Aee c e K u u u  O c H o B H o r o  

Y c u n u T e n R ,  B K n w i e H u e  M Bb lKnoc leHue KOTOP~IX O c y q e c T e n F l e T c F l  KHO- 

noclHblMu n e p e K n o c l a T e n R M u ,  p a c n o n o x e H H b l M u  H a  n e p e ~ ~ e f i  n a H e n u ;  

. . 
, , , KaCKaA CBKUMFI 

B M X O ~ ~ H O ~ ~  K a c K a A  T u n a  " O T K P U T ~ ~ ~ ~  K O ~ ~ ~ K T O ~ " ,  f l o ~ ~ n l o c t e ~ ~ b l f i  K 

ABYM BblXOAaM, M BOCCTaHOBMTenb H y n e 6 0 f i  nMHUU. 

M c x o ~ ~  u 3  onb lTa  P ~ ~ O T M ,  a TaKme y u u T M e a H  nomenawn n o n b a o -  

e a ~ e n e k ,  B M o A y n b  no c p a e H e H u o  c npoT0Tunor.i e H e c n u  cneayoqwe 
M ~ M ~ H ~ H M F I .  B O - ~ ~ P B ~ I X ,  npu60p 6MnonHeH 6 6 n A e  ~ o p y n ~  KAMAK eAu- 
H M ~ H O ~  WMPHHU. Bo-BTOPMX, u c K n o q e H  u9 c x e m  n e p e K n o u a T e n b  spe- 
MeHM MHTerpMpOBaHMR / K ~ K  n O K a 3 a n  OnblT pa60~b1, 3TOT Y 3 e n  o6na- 
AaJl HaUMeHbWefi H ~ ~ ~ M H O C T ~ O / .  B - T ~ ~ T ~ V X ,  AnR YnyqUeHMR TepMO- 

C T ~ ~ U ~ ~ H O C T M  r e p M a H u e s b l e  T ~ ~ H B M C T O P ~ I  B npn6ope aaMeHeHbl H a  

KpeMHMeBble . 
O C H O B H ~ I ~  napaMeTpb1 npw6opa cneAyoWue. npu ~ a r p y a ~ e  25 OM 

Kyc = 50, 150, 500, 1500; BpeMR HapaCTaHMR - 3 HC f l pU  Kyc =50 
M 5 HC npu Kyc = 1500; MHTerpaJ lbHaR H ~ ~ M H ~ ~ H O C T ~  - <?I%; TeM- 

n e p a T y p H a R  t i e c ~ a 6 u n b ~ o c ~ b  KyC B ~ u a n a 3 0 ~ e  T e M n e p a T y p  0+50 OC - 
j < O, l%/OC;  MaKCHManbHOe BpeMR BOCCTaHOEfleHUFl n p U  l o o - ~ p a ~ ~ o f i  

n e p e r p y a ~ e  - 10 tic; MaKcuManbHaR a M n n u T y A a  BXOAH~IX c u r H a n o e  - 
1 ? l o  B; MaKCMManbHaf l  aMnnUTYAa  BMXOAHMX CHrHanOB - 2,s B n p U  

~ a r p y a ~ e  25 OM; nOnRPHOCTb BXOAHblX CMrHanOB - no6a~ ;  BXOAHOe 

COnpOTMBfleHMe - 50 OM; I lOnRPHOCTb BblXOAHblX CUrHanOB - OTPMua' 

T e n b t i a ~ ;  C p e A H e K e a A p a T u w o e  H a n p n m e H u e  w y ~ o e , n p u s e ~ e ~ ~ o e  KO 

BXOAy, - 100 M ~ B : U ~ f l 0 n b 3 y e M b l e  HaflpRHteHMR U f l 0 ~ p e 6 ~ R ~ ~ U e  TOKU: 

+24 B - 130 MA, -24 B - 180 MA; CTaHAaPT UcnonHeHUR - KAMAK 1M. 

~ P M ~ O P  n p e ~ ~ a 3 ~ a q e ~  AnR p e m e K u u u  HanomeHHux  M M n y n b c o e  B 

C u c T e M a x  M H o r o M e p H o r o  c n e K T p o M e T p u q e c K o r o  a ~ a n w s a .  6 n o ~ - c x e ~ a  
M o a y n R  n p u s e A e H a  H a  puc. 9. Ha BXOA ero n o c T y n a o T  n o r u c l e c K u e  

c n r t i a n b l  "nor .'I c B p e M e H H o r o  ~ a ~ a n a  , c u r H a n M  B H e w H e r o  c6poca 
"C6poc" c ceneuopa BpeMeHHblx M H T e p e a n o e  Apyroro K a H a n a  cu - 
CTeMbl MHOrOMePHOrO a H a n H 3 a  M CMrHaf lb l  MePTBOrO BpeMeHU I 'M. B p e -  

MR", H a n p u M e p ,  c a ~ n n u ~ y ~ ~ o - ~ u @ p o e o r o  n p e o 6 p a a o e a ~ e n ~  /CM. 

cne~yoqufi pawen / .  C x e ~ a  uMeeT  cnehyoque B ~ I X O A ~ I :  B o p o T a  "Bo- 
p o ~ a " ,  3 a n p e T  "3anp.", Bbl30B "Bb13 .I1, B H Y T P ~ H H M ~ ~  C ~ P O C  "C I", 
@ O P M H P Y ~ M ~ ~ ~ ~  MOAYneM H a  OCHOEe B ~ ~ M ~ H H O ~  nOCneAOBaTenbHOCTU 

/ C M r H a n o B  "flor.", M CYMMBPHU~~ C ~ P O C  11C2", pae~b l f i  "C 1" + " C ~ P O C "  
H a a ~ a q e ~ u e  o T A e n b t i u x  a n e M e t i T o e  6 n o ~ - c x e ~ u  cneAywee. OAHO- 

B M ~ P ~ T O P  S 1  C n Y l M T  AJlR @OPMHPOB~HMR no AnMTenbHOCTM BXOAHMX 

C u r H a n o B ,  n o c T Y n a l o u u x  a a ~ e ~  H a  0 ~ ~ 0 ~ ~ 6 p a ~ o p b l  IIc n p o ~ n e ~ u e ~ ' '  
S 2  u ~3 u T p u r r e p M T 1  u T2. B MCXOAHOM COCTORHMH 6OPOTa M I  
OTKPMTM BMXOAHblM I lOTeHuHanOM T I ,  H MMnyf lbC C S1 ,  M M ~ O U M ~ ~  AnU-  

TenbHOCTb  "T'I, npOXOAMT H a  BUXOA "Bopo~a". C l l r ~ a J l  BHYTPeHHerO 

c6poca " C 1 "  @ o p ~ u p y e ~ c ~  npu n o R e n e H u u  B Tec teHue  BpeMeHU cur-  
H a n a  "T" n o e T o p H o r o  u M n y n b c a  H a  exoAe llnor.ll. n p ~   TOM c u r H a n  



nor S 1 S2 - 
C = c & BOP 

M1 ' - 

"Bopo~a" CHMMaeTCR. Y C ~ O B M R  @ O ~ M M ~ O B ~ H M R  C H r H a f l a  "Bopo~a" 
MOMHO Of lMCaTb BUpaMeHMeM 

- - 
"BopoTa" = 1 1 ~ 1 1  . (11~211 + 1 1 ~ .  s p e ~ ~ "  + "r") . "flor .I8, 

p a 3 6 w ~  H a  1 0  n o ~ ~ u a n a 3 0 ~ o e  c n f l a ~ ~ o k  perynwpoe~ok n o c p e A c T B o M  

f lOTeHUMOMeTpOB. M ~ f l 0 J l b 3 y e ~ b l e  Haf lpRMeHMR M f l 0 ~ p e 6 f l R e ~ b l e  TOKH : 
-6 B - 1,5 A ;  -24 B - 5 MA. 

Bblwe, H a  PHC. 7 ,  y M e  A e M o H c T p c l p o e a n o c b  y n y l t w e H M e  3 ~ e p r e ~ ~ -  
r e c K o r o  p a 3 p e w e ~ w ~  npu 6 o n b w n x  a a r p y a ~ a x  A ~ R  c n e K T p o M e T p a ,  B 

KOTOPOM IlPMMeHRJlCR CeJ leKTOp  BpeMeHHblX MHTepBaJ lOB.  n p M  3TOM 

AUn / ~ ~ - 2 0 9 / 7 / /  pa6o~an B pemMMe B H e u H e r o  3 a n y c ~ a  c c n r H a n o M  

"Bopo~a". Ha BXOA i l n~r l l  cenenopa n o A a e a n w c b  n p e A B a p H T e n b H o  

YCMJleHHble M C ~ $ O P M M P O B ~ H H ~ I ~  CMrHanb l  C BblXOAa "T" f lPeAYCMf lHTef lR  

n-223, H a  BXOA "C6pocl1 - c u r H a n b l  c B M x o A a  " ~ a n o m e ~ w n "  ycunw-re- 
f lR ~ A - 2 3 4 ~ ,  a H a  BXOA I 'M.  B ~ ~ M R "  - C O O T B e T C T B Y l o ~ M e  CMrHaJlbl  C 

AUn. A ~ M T ~ ~ ~ H O C T ~  B p e M e H  T M t 6 b l f l ~  B b l 6 p a ~ b l  PaBHblMM 4 H 

10  MKC COOTBeTCTBeHHO,  M3 T o r 0  p a C l r e T a ,  q ~ 0 6 b l  3 T H  CMrHaf lb l  ripe- 

BblUaJlM BpeMR HapaCTaHMR M Cf laAa MMflyf lbCOB CO C l l eKTPOMeTPMqe-  

c K o r o  y c u n u T e n R .  C w r ~ a n  "C 1" n o A a e a n c R  H a  BXOA "C6poc" AUn , 
a "C2" - H a  "06qnk C ~ ~ O C "  KOHTpOJlJ lepa KK-001 .  

H u ~ e  6 y i e ~  onucati ~ p y r o k  B a p u a H T  ~ o a ~ o m ~ o r o  n p u M e H e H M n  ce- 
J l eKTOpa  BpeMeHHblX MHTepBanOB - B A B Y X f l f l e W B O M  C f l e K T p O M e T p e .  

B 3TOM B a p u a H T e  n o ~ a 3 a ~ o  TaKme MCflOJlb3OBaHMe CMHxpOHM3aTOpa 

3a f lHCM B 6 y O e p ~ y l o  f laMRTb KJ-228. 

I ~ P M ~ O P  n p e ~ ~ a a ~ a r e ~  A ~ R  o p r a ~ ~ 3 a u ~ u  3 a n u c ~  M H O o p ~ a u u u  B 6y- 
@ e p ~ b l e  f laMRTM /6n/ KOppef lMpOBaHHblX ~ M @ ~ O B ~ I X  CnOB C a M n f l M T y A H 0 -  

M B ~ ~ M R - U M O P O B ~ I X  npeo6pa3o~a~enek /AUn M Bun / B c u c T e M a x  MHO- 

r o M e p H o r o  a ~ a n u 3 a .  
6 n 0 ~  /KAMAK-2M/ BKJl lo l taeT B c e 6 ~  /CM. ~ M C .  l o /  CXeMbl s b 1 6 0 p a  

coenaae~uk A ~ R  cwrtianoa " B b l 3 0 ~ "  M A ~ R  c M r H a n o e  " O T B ~ T " ,  a T a K -  

M e  UenM Yf lpaBf leHMR M KOHTPOJlR. M o ~ y n b  O C y ~ e C T B J l R e T  f lpOBepKY H a  

C o B n a A e H u R  nOCTyna loqMx  OT AUn M BUR c u r H a n o e  ' I B b l 3 0 ~ "  B T e q e H u e  

3 a A a H H O r O  BpeMeHHOrO MHTepBaJ la  "T". E C ~ M  MMeloTCR COBf laaeHMR,  

TO @OPMWPYH)TCR CMrHanb l  " 3 a n u c b "  A ~ R  611. C n ~ u e e o k  n a H e n c l  nepe- 
MeHHblM Pe3MCTOPOM 3 a A a e T C R  B ~ ~ M ~ H H O ~  AMaf la3OH ~ 0 B f l a ~ e ~ w h  T = 
= 2 5 i  90 MKC. C u r ~ a n b l  "Kop, ~ P H H R T ~ ~  n n ~  npeo6pa30sa~enek n o ~ e -  
flRloTCR MflM n p M  OTCYTCTBMM c o e n a ~ e ~ u k  C M r H a n o B  "Bb130B1', MflM 

n p M  OAHOBpeMeHHOM HaflMqMM C M r H a n O B  " O T B ~ T " ,  flOCTYflHBUIMX C 6n. 
C ~ r ~ a f l  "L" @ o p ~ M p y e ~ C R  MOAyf leM MnM n p M  OTCYTCTBMM ~ 0 B f l a A e ~ M k  

c u r H a n o e  " O T B ~ T " ,  wnu q e p e 3  256 ~ e c o e n a g e ~ ~ k  c w r H a n o e  "Bbl30B". 

K npu6opy Momt i o  n o ~ ~ n l o q u ~ b  n a p a n n e n b t i o  ~o e o c b ~ w  npeo6paso- 
B a ~ e n e k  H BOCbMM 6n. Bb16op HOMepOB BXOAOB u BblXOAOB O C Y W C T B -  

JlReTCR KJlaBMUHblMM n e p e K n l o q a T e n R M M  " B U ~ O P  BXOAOB" , YCTaHOBfleH- 

HUMM H a  n e p e ~ ~ e k  n a H e n M .  O c ~ a n b ~ ~ e  KnaewuHb le  n e p e K n l o q a T e n n  



"L", "BuK" M "C6p" npeAHa3HacleHbl  A n 8  KOHTpOnR ~ ~ ~ O T O C ~ O C ~ ~ H O -  

CTH n p u 6 o p a  : y c T a H o e t c u  c u r H a n a  "L" H a  ~ a r ~ c ~ p a n u  , BblKnlocleHue 

B C e x  B x o A o B  M c 6 p o c a  BCeX p e r M C T p o B  M o A y n f l  B UCXOAHOe COCTOR- 

HMe COOTBeTCTBeHHO. 
B X O R H ~ I ~  M BblXOAHble CMrHanbl  MOAYnR COOTBeTCTBYtOT YPOBHRM 

T T f l ,  n p u q e M  n o r m a  - o T p u u a r e n b H a R .  A n u T e n b ~ o c ~ b  BXOAH~IX cur-  
H a n o e  - 6onee 5 0  HC, a B~IXOAHMX - 2 0 0  HC. C B R ~ ~  c n p e o 6 p a a o s a -  
TenRMu M 6 n  o c y t q e c T s n H e T c R  c l e p e s  Ass p a a a e ~ a  MPH-32-1 ,  npuclen 
Bce HecleTHble KOHTaKTbl a a a e ~ n e ~ u .  P a s a e ~  " n p e o 6 p 1 I  n p e ~ ~ a a ~ a c l e ~  
A n n  C B R ~ M  c AUn M B u n  co cneAya tquM p a c n p e A e n e ~ u e M  cleTHblx KOH- 

TaKTOB:  CO 2 no 1 6  - BXOAbl " B ~ I ~ o B " ,  C 1 8  n0 3 2  - BblXO&bl "KoP, 

M c n o n b 3 y e ~ b l e  KOMaHAbl M @ Y H K ~ M H  KAMAK 
N A  (0) { [F (2 )  +F ( 9 )  !+z+C)S2 - YCTaHOBKa n p u 6 o p a  B UCXoAHOe CO- 

CTORHMe, Q = 1 
NA(O)F (8) - TeCT L, Q = 1 ,  ecnu L = 1 
N F  (0) F ( I 0) - C ~ P O C  L, Q = 1 
NA(O)F (0) - clTeHUe COCTORHMR CTaTYCHUX P e r u -  

C T ~ O B  T T 1  u T T 2 ,  npuc leM no WMHaM 
~ 1 - ~ 8  cc luTuealoTcR p e r w c T p u ,  n o A -  
KnOcleHHble KO BXOAaM 1 1 B b 1 3 ~ ~ " ,  a n0 
~ 9 - ~ 1 6  - KO BXOAaM " O T B ~ T ~ ~  

NA (0) F (2) - c l ~ e ~ u e  co c 6 p o c o n  p e r u c ~ p o e  T T 1  n 
T T 2  

BAPMAHT f lBYXI l f lEqEBOr0 CnEKTPOMETPA 

~ ~ O K - C X ~ M ~  CHCTeMM CclMTblBaHUR #ByXnnec leBOrO CneKTpOMeTpa 
Ha o c H o e e  nnn, n p u s e a e H H a n  Ha  p u c .  1 1 ,  COCTOUT n3 RBYX cneKT- 
PoMeTpnc lecKux  K a H a n o B ,  ~ a a ~ ~ k  143 KOTOPMX BKnloclaeT B c e 6 ~ :  n p e -  
A y c u n u T e n b  / n Y /  n - 2 2 3 ,  6 b t c ~ p t ~ k  ycunmenb / 6 Y /  K A - 2 1 3 ,  @OPMM- 
p 0 B a T e n b  AnR B ~ ~ M ~ H H O ~  nPMBR3KM /@Bn/ @ - 2 1 4 1 ~ 1 ,  CneKTpOMeTpU- 
clecKMh YCMnUTenb / C y /  K ~ - 2 3 4 A ,  CeneKTOp BpeMeHHuX UHTepBanOB 
/CBM/ K f l - 2 3 0 ,  a ~ n n u ~ y ~ ~ o - u u @ p o e o R  n p e o 6 p a 3 0 ~ a ~ e n b  /AUn/  
K A - 2 0 6 1 9 /  u 6 y @ e p ~ y l o  n a M R t b  / 6 n /  ~ f l - 2 0 7 / ~ 0 / .  A n n  o p r a ~ ~ 3 a u u u  
pa60Tb1 K a H a n o e  B p e a m e  c o e n a ~ e ~ u k  BseaeHbl CBRBU Meany CBM u 
AUn 06oux KaHanoB, a TaKae yCTaHOBneH c n e u u a n b ~ u h  6 n o ~  - CUHX- 

POHMBBTOP 3 a n u C H  B 6 y @ e p ~ ~ e  naMRTH /C3 /  ~ f l - 2 2 8 .  
CBM K a a n o r o  K a H a n a  B Q ~ H H O ~  6 n o ~ - c x e ~ e  BunonHnloT R B e  OCHOB- 

Hble @ Y H K ~ M H .  Bo-nepeblx ,  3To @ o p ~ u p o e a ~ c r e  c M r H a n a  " B o p o ~ a "  W R  

AUn n p u  y c n o e u u ,  UTO n e p e ~ ~ u k  @POHT a ~ a n u a u p y e ~ o r o  c u r H a n a  He 
H a n o a u n c n  Ha  c n a A  n p e u b w y t u e r o  / ~ n w ~ e n b ~ o c ~ b  BpeMeHu o ~ ~ o e u 6 -  
p a T o p a  T CBM YCTaHaBnMBaeTCR p a s n o k  6 t ,  r A e  t - flOCTORHHaR 
@ o ~ M u ~ o B ~ H M R  CY/.  B ~ o p o f i  @yHKu~efi CBh  RBnReTCR @oPMMPoBaHMe 
C u r H a n a  " C 6 p o c l 1  AnR AUn crnu B c n y c l a e  H a n o a e H u R  B T o p O r o  C U r H a -  
n a  Ha @PoHT a H a n H 3 U p Y e ~ o r o  / ~ U T ~ ~ ~ H O C T ~  O A H O B M ~ ~ ~ T O P ~  r 
CBM y c T a H a s n u e a e T c R  p a B H 0 h  3 t / ,  u n w  n p u  nocTynneHMM H a  e r o  
BXOA 1 'C6poc11  c u r H a n a  c CBM A p y r o r o  K a H a n a ,  c l ~ o  0 6 e c n e c l u B a e ~  
C H H X P O H H ~ I ~  C ~ P O C  060ux A u n .  



CWOC COBn BOP AHH 

M.BP. COBfl. MHH. 

Psc. 1 1 .  E ~ o K - c x e ~ a  sapAaHTa asyxnnesesoro cneKT- 
poMeTpa. 

Pemn~ coena~ennk B CncTeMe Ha 3 ~ a n e  npe06pa3oeannfl ananoro- 
BMX CnrHanOB B un@poeok KOA 06ecneqen nepeKpecTnuMn C B R ~ R M M  

exoAoe n BMXOAOB " c o e n a ~ e n n ~ "  AUn o6onx Kananoe /nannqne TaKnx 
BXOAoe n BMXOAOB RBnfleTCR O C O ~ ~ H H O C T ~ O  AUn KA-206/. 

K ~ K  n o ~ a s a n  onMT pa60~b1, HecMoTpR Ha npnnRTue Mepbi c sepo- 
RTHOCTbO nPMMePHO 1 o - ~  nOflBJlflOTCfl C O ~ M T M R  , COOTBeTCTBYOtqMe 
c p a 6 g ~ ~ s a ~ n o  nnub oAtioro Kanana ycTanoeKn. A ~ R  V C K ~ O U ~ H M R  Ta- 
KMX C O ~ ~ I T L . ! ~ ,  nOCKOnbKY OHM C ~ H B ~ O T  aApeCHYO CMHXpOHM3auMO 3a- 
nncn nn@oR~auufl o C O ~ M T M M  B 6n, B CncTeMe npnMeHen C 3 ,  o6ec- 
neunpaotqnh npoeeAenne nepesanncn n3 AUn B 6n nnwb npn ycnoenn 
oKonuannfl unKnOB npeo6pa3geannfl B 060nx AUn. B I-IPOTM@HOM cny- 
qae s C 3  @bipa6a~bleaeTcfl CHrHan " O T B ~ T "  p(lfl AUn, eosepatqalotqnk 
nx B ncxofinoe CocTonvne, 6e3 @op~npoeannR cnrnana "3anncb" AJ-IR 

611.  TOT we MORYnb KOHTpoJlMpYeT ~ ~ ~ O T O C ~ O C O ~ H O C ~  b 6n n0 HanM- 
4n0 nocTyrinennfi n3 nee cnr-nana " O T B ~ T " .  

6 3aKnlg~cenne aBTOpbl XOTeJlM 6b1 Bblpa3MTb CBOO 6naronapnoc~b 
X .  -r. Op~nenny 3a nonesnb~e KoncynbTaunn npn p a s p a 6 o ~ ~ e  npeA- 
ycnnnTenfl, a TaKme B.6.6py~annny n 6.M.Ca6npoey 3a nonotqb npn 
npoeeAennn ncnbi~annk annapaTypb1. 
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