


P ~ ~ B U T U ~  W c c n e n o ~ Z i H H f i  n p U  ITPOMeXyTOqHblX 3 H e p r H R X  n p e n % R B i l R e T  

BCe  B O 3 p a C T r l l o U H e  T P ~ ~ O B W U R  K TOrlHOCTU M3MepeHHR cpen~efi 3 H e p r U U ,  

3 H e p r e T n s e c K o r o  pas6poca u U H T e H c n B H o c T n  naaamuero n y r l K a ,  K H a n e x -  

HOCTW ~ ~ H T H @ U K ~ M J M H  U U 3 M e p e H H R  3 H e p r H H  BTOPHrlHbIX qaCTU4.  

B H ~ C T O H U ~ ~ ~  pa6o~e OnMCbIBaeTCR YCTZiHOBKa A n R  UCCnenOBruIHR P O X -  

AeHUR nMOHOB B n p O T O H - R n e p H b I X  CTOnKHOBetlURX, KOTOpaFI M O X e T  6 b 1 ~ b  

T a K X e  n c n o n b a o ~ ~ a  H3YqeHHR ApYrMX ~ p O U e C C O B  B ~ ~ H M O ~ ~ ~ ~ C T B M ~  

nPOTOHOB n p O M e X y T O r l H b I X  3 ~ e p ~ U f i  C R n p a M M .   OH^ n 0 3 B O n R e T  p e T H C T p H p 0 -  

B a T b  p E i 3 n U W b I e  3 a p R X e H H b l e  n p O n y K T b I  3TUX B ~ ~ H M O ~ € ! ~ ~ C T B M ~ ~  ( ~ H O H ~ I ,  

nPOTOHbI,  A ~ ~ ~ T P O H ~ I ) ,  M . ~ ~ H T U @ H U H P O B ~ T ~  UX M M3MepRTb 3HepreTHr leCKMe 

C n e K T p b l .  

Y C T W O B K ~  p a 3 M e U e H a  H a  I lpoTOHHOM K W a J l e  M e a n K O - M H H H q e C K O r O  

K o M n n e K c a  @aso~potla OMFIM" /. C x e ~ a  K m a n a  n p n s e n e H a  H a  pnc. 1. B b I s e -  

n e ~ ~ b ~ f i  ~ P O T O H H ~ I ~ ~  n y q o K  c s~eprnefi  660 M3B non-ae~ B 6 n o ~  y r n e p o n H o -  

r0 3aMeJ&QMTeSlR, TOJIUHHa K O T O p o r O  M O X e T  W p b H p O B a T b  flHCTiLHUHOIiH0 

C U I a r O M  2 ~ / c M ' .  3a  HUM p a C n 0 n O X e H  ~ a 6 0 p  CMeHHbIX K O n n H M a T O p O B  K 1  
pa3JlMqHbIX p a 3 M e p O B .  C IlOMOUbK) CMCTeMbI H 3  T p e X  MarHHTOB (Cn-37, 
Cn-10 u C n - 5 7 )  n3 ~ ~ M ~ J & Q ~ H H O I - o  n y s K a  O T ~ H ~ ~ T C R  q a a n u b l  c H Y ~ ~ I M  

n M n y n b c o M .  Bennsma u M n y n b c H o r o  pas6poca o n p e n e n R e T c R  p a 3 M e p o M  

K O J l n U M a T O p a  K5. Aanee n y s O K  @ O K ~ C H ~ ~ ~ T C H  H a  MMrUeHH C I IOMOUbKl  T p U -  

IlJIeTOB K B ~ p y n O n b H b I X  n H H 3  T1 H T2. ~ K C ~ ~ ~ H M ~ H T ~ J I ~ H U I  YCTruIOBKa 

p a C n O n O X e H a  B n p O M e X Y T K e  M e X n y  3neMeHTaMW T2 ?i T3. KruIaJ I  IIO3BOJIReT 

BblBOnHTb ~ ~ P O T O H H ~ I ~ ~  nYrlOK B UIHpOKOM HHTepB2UIe 3 ~ e p r U f i  OT HeCKOJIb- 

KMX n e C R T K O B  M3B no 660 M3B c HMnYilbCHbIM p a 3 6 p 0 ~ 0 ~  Ap/p > 0,5% 
n HHTeHCHBHOCTbH) A 0  10' - lo9 C-I  . T ~ K H M  06pa30~ ,  HMeeTCR B 0 3 M O X -  

H O C T ~  n n ~  O ~ T U M H ~ ~ L U I H  n a p a M e T p O B  n p o T o H H o r o  n y s K a  non ~ p e 6 o ~ a . H ~ ~  

KOHKPeTHOrO 3KCIIepUMeHTa .  
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/- MA-I0 I K5 
hoa N 4  

l r r e r o  n p o T o H H o r o  n y w a  no- 
c T a T o w o  P b I c o K a  - A T p  < 
< 1 M3B. Llnn 3~ep1-nu   PO TO- 
HOB 350 M3B H a  n m ~ o f i  
6a3e B ~ ~ M R  n p o n e T a  C O C T ~ B -  

n n e T  o~orco 60 HC, a U3Me- 

HeHHe ~ H B P ~ U U  H a  1 M3B 
n a e T  U ~ M ~ S I ~ H H ~  BO B p e M e H U  

n p o n e T a  60 nc. Y ~ a 3 a ~ ~ a n  

WKOB n o c T y n m T  ~ e p e 3  ''Con- 
stant fraction" - ~ U C K P U M M -  

a M n J I U T y m o r 0  npeo6pa3o~a- 
T ~ J I R  IIBA-203'2 ' u nanee - 
H a  sxon 13-pa3pnn~oro a ~ n n u ~ y m o - u u @ p o ~ o r o  n p e o 6 p a 3 0 ~ a ~ e n f f  KA206 ' 3  ' . 

K ~ ~ U ~ ~ O B K U  U KOHTPOJIR C T ~ ~ H J I ~ H O C T U  B p e M e H H o f i  LLIKanbI p a 3 p a 6 o ~ a ~  
r e H e p a T O p  TOYHbIX BPeMeHHbIX UHTepBZUlOB KJI244. C U r H a n b 1  3TOrO r€?Hepa- 

T O p a  3 a n y C K W T  CBeTOnHOnbI, p a C n 0 n O X e H H b I e  B o6oax CYeTsUKaX. T e M  Ca- 

M ~ I M  0 6 e c n e ~ u ~ a e ~ c n  n p o B e p K a  B c e r o  c n e k ; T p o M e T p n q e c K o r o  T p a K T a .  YCT- 
P ~ ~ C T B O  U I I a p a M e T p b I  6 n o ~ o ~  a 2 1 4  ti KJI244 OllHCaHbI H U X e .  

A 6 c o n m ~ ~ a H  K ~ J I U ~ ~ O B K ~  ~ p e M e H H 0 f i  W K a n b I  OCyueCTBJIRnaCb C no- 
MOLU~KI n y s K a  ~ J I ~ K T P O H O B .  Ann onpeneneaan H y n r r  L L I K ~ ~ ~ I  CqeTqnKU n o M e -  

UtUIUCb BnJIOTHyH, npyr K npyry. 3 H a H  H O n b  U K a n b I  U ee K ~ ~ U ~ ~ O B O W ~ H ,  

XapaKTepUCTUKy,  M o m 0  TOYHO OnpeAeJIHTb npOJIeTHyH, 6a3y. CO~~TB€!HHO€! ' B p e M e H H O e  p a 3 p e I l I e H U e  B ~ ~ M H I I ~ O F I ~ T H O ~ ~  CHCTeMbI COCTaBMFIO 180 n C  W R  

IlpoTOHOB C 3 ~ e p r U e f i  100 M3B. B p e M F I n p o n e ~ H a H  CMCTeMa IJO3BOnHeT KOHT- 

poJ IUpOBaTb CPeHHlOH, 3HeprUH)  YaCTHU n y Y K a  c TOYHOCTbH) nyYLLIe 0,l-0,5 M3B 
I 

OBIIIAH CXEMA YCTAHOBKM 

0 6 w a ~ 1  CXeMa YCEUiOBKU n p m e A e H a  H a  pUC. 3. ~ ~ T ~ K T U ~ ~ H , U ~ H  WCTb 

YCTaHOBKH COCTOUT U 3  B ~ ~ M F I ~ ~ o J I ~ T H o ~ ~  CHCTeMbI CUMHTUnnRUMOHHbIX 

C Y e T w K o B  n C u ~ H T u n n n u n o H H o r O  C n e m p o M e T p a  n o n H o r o  n o r n o w e H u n .  

C ~ H T U J I J I H T O ~ ~ I  B p e M F I n p o n e ~ H ~ f i  CUCTeMbI C1 H C2, C3 MMeIOT p a 3 M e p b I  





MOXHO H a 6 n H J A a ~ b  UleCTb 

ABYMepHbIX p a c n p e ~ e n e ~ ~ t i  
n n H  n m 6 b 1 x  nap ~3 ceMM 

M3MepHeMbIX BenWYMH (Ye- 

T b I p e  aMnJ?MTyAbI M T p n  

B p e M e H u  npone~a)  M p a 3 n w q -  

Hble  c q e T a .  

A ~ a n u s ~ p y ~  AByXMepHbIe  

pacnpenenesm 4 E-E, t-E 
n n H  p a s n u s s b r x  K O M ~ M H ~ -  

UMR AeTeKTOpOB, MOXHO AO- 

CTaTOYHO H W e X H O  n p O B 0 -  

AMTb H A ~ H T M @ M K ~ ~ U H )  Ya- 

CTMU. Ha PMC. 5 npMBeAeH 

n p u M e p  n B y x M e p H o r o  pac- 
npeneneam E-t. B H A H ~ I  XO- 

porno p a s n e n ~ m u ~ e c ~  o6na- 
CTII, COOTBeTCTBYHJuMe nMO- 

HaM, npOTOHaM M n e f i ~ p o ~ a ~ .  

T ~ K  K a K  AJTH B p e ~ e H H o f i  

nPMBH3KM MCnOJlb3YHJTCH 

@ o p ~ u p o ~ a ~ e n ~  c @MKCMPO- 

B ~ H ~ I M  n o p o r o M ,  c y u e c ~ -  
B y e T  3aBMCIIMOCTb B p e M e H -  

HOG OTMeTKn OT aMIUlMTy- 

AbI CMrHana.  K p o ~ e  TOrO, 

MMeeTCH ~ p e ~ e H H 0 f i  pa3- 
~ P C ,  C B R ~ ~ H H ~ I ~ ~  C H e o n p e -  

AeJleHHOCTblO TOYKM n o n a a -  
HUH B CUWHTMJTJlHTOp. ,QnH 

YCTp;LHeHIIH 3TMX H e O n p e A e -  

J T ~ H H O C T ~ ~  nPOM3BOAMTCH 

KOPpeKUHH BpeMeHM B 3aBII- 

CMMOCTM OT aMnnMTyAb1 CMr- 

H a n o B  c n e T e m o p o B  u yc- 
p e m i e H n e  B p e M e H  n p o n e T a  

C1-C2 U C1-C3. ~ ~ ~ B ~ c T H o ' ~  ', 
YTO XOPOUlUe pe3yJTbTaTbI 

AaeT MCnOJIb30BaHMe A n H  

K O p p e K W M  cnenymuefi 
@ 0 p ~ y n b 1 :  



OUT HL 
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OUT L q  

L level S T 
D 

c 1 - '8- 

L level 

L- I I 

m e  71, 72 - B p e M e H a  npOJleTa MeXCAy C1-C2 U C1-C3 COOTBeTCTBeHHO, 

A t , ,  A t2  U A t 3  - C O O T B e T C T B Y I o u U e  nOnpaBKu AnII K W O r O  n3 T p e X  ($0~0- 

~ M H o X U T € ? J I ~ ~ ~ .  npu BBeAeHUU K O p p e K U U U  B p e M e H H O e  pa3pelUeHUe ynysllla- 

eTCR B ABa pa3a, C! 900 A0 450 nc. H a  p U C .  5 u306paxe~br AByXMepHbIe 
I 

pacnpenenei-tm sHepruH - B p e M R  nponeTa. B e p x ~ e e  pacnpeneneHne 6e3 

K O P P ~ K L C U H ,  Humee - c ~ o p p e ~ u u e i i .  M3 pucyHKa BUAHO, YTO p a 3 ~ e n e ~ u e  

B e T B e f i ,  COOTBeTCTByIoUUX pa3JIUYHbIM s a C T U U a M ,  3aMeTHO yJIJWUaf?TCH, 

lrro AenaeT h n e e  ~ a n e m o f i  U A ~ H T U @ H K ~ U H H )  qacTuu. 

& I O K - C X ~ M ~  OAHOrO KWma ABYXKWUIbHOrO @ O P M H P O B ~ T ~ ~ R  4214 ,  
npeAHa3HaseHHOrO &llH TOYHOU B ~ C ? M C ? H H O ~ ~  nPUBR3KU CHrHWlOB C @3Y ,  n p U -  
BeAeHa H a  P H C .  6 .  ~ P H ~ O P ,  B ~ ~ ~ O ~ H ~ H H ~ I U  H a  OCHOBe  IIOAXOAa " fas t - fas t  
coincidence"/' I ,  BKnWsaeT B ce611 ~U@@epeH~UanbHb~fi A U C K P U M U H a T O p  

( ~ o ~ n a p a ~ o p b l  TH1,  TH2, Tpurrep T r l  u cxeMa M m i ) ,  "Constant frac- 
tion" - @0p~UpoBa~€?JIb ( K O M ~ ~ P ~ T O ~  TH3 ki T p U r r e p  T r 2 )  u BblXOAHYH) 

noruKy ( O A H O B U ~ ~ ~ T O ~ ~ I  " M e p ~ ~ o e  B p e ~ F t " ,  " ~ I I U T ~ J I ~ H O C T ~  B ~ I X O A ~ "  U 

cxeMa MnM2). 
P a 6 O ~ a e ~  MOAyJlb C J l e A y I o l U l I M  0 6 p a 3 0 ~ .  C H ~ H ~  C 4 3 Y  nOCTynaeT 

C H a W J I a  H a  BXOAbl K O M I I a p a T O p o B  TH1 u TH2 ( Aki@@epeH~~&IIbHoro AWCK- 

PuMuHaTopa, norusecKaR sacTb K O T O ~ ~ O  p e a n u s o ~ ~ a  H a  Tpurrepe T r l  
H cxeMe M J I M 1 .  M H B ~ P C H ~ I ~  B ~ I X O A  Tpurrepa ycTmaBnusaeTcR B HyneBoe 
CocToIIHue C I I ~ H ~ ~ O M  KoMnapaTopa  Hwmero Y ~ B H R  TH2,  a ~ 0 3 s p q a e ~ -  

CII  B e.amumoe CocTomwie unu uMnynbcoM c KoMnapaTopa BbIcoKoro y p o ~ -  
HR TH1,  in^ curHanoM c Tpwrrepa "Constant fraction"-i$op~upoea~encl 
Tr2.  C A H @ @ C ? ~ ~ H ~ U ~ ~ H O ~ O  A U C K p U M U H a T O p a  B X O A H O ~  CUrH&Il UIePe3 BHeU- 

HIOH) ~ a 6 e n b ~ y 1 o  3 a n e p x ~ y  n3 = T1 nocTynaeT H a  B X O A  "Constant fraction: 

@ O ~ M U ~ B ~ T ~ J I H ,  pa3BeTBnIIeTCII U nOCTynaeT H a  ~ ~ I I M o u  B X O A  K O M n a p a T O -  

pa TH3 sepe3 ~ € ? n ~ ~ e f i ~ b l f i  AeJIUTt?JIb ( R l - R 3 ,  VD1) I9  I ,  a H a  U H B ~ ~ C H ~ I U  

B X O A  Yepe3 BHelllHIoIo Ka6eJIbHyH) 3 m e p x ~ y  n3 = T 2 .  ~ O ~ O X U T € ? J I ~ H ~ I M  

nepenaxoM HanpRxeHun H a  BblxoAe KoMnapaTopa  TH3 nepercnIosaeTcR T p U r -  

rep Tr2,  npuseM ycnosueM nepeKnIoseHuR HsnReTcH Hanusue pa3pem;uoue- 

! ro c u r ~ a n a  H a  S - B X O A ~  Tpurrepa Tr2 ,  a U M e H H O  - H H ~ K H ~ ~  YpOBeHb H a  U H B e P C -  

H O M  BblXOAe TPHrrepa T r l  U OTCYTCTBUe C U r H m O B  C O A H O B H ~ P ~ T O ~ ~ B  " M ~ P T -  
B O e  B P ~ M R "  H " . & I H T ~ ~ ~ H o c T ~  B ~ I X O A ~ " .  

Bce KOMnapaTOpbl npu6opa peanu3o~a~b1 H a  M u K p O C x e M a X  KP597CA1, 
HeAOCTaTKOM KOTOPblX RBJlR€?TCR H X  CKJlOHHOCTb K C ~ M O B O ~ ~ Y ~ ~ H H H )  

npu MmbIX ( H ~ C K O ~ ~ K O  M B )  3HaqeHURX IIOpOra.  ~ O C K O J I ~ K Y  H M e H H O  3TOT 

psfWM npUHUUnUanbH0 ~pe6ye~cr r  &llII pa6o~b1 K O M n a p a T O p a  "Con~talIt frac- 
tion" - i $ o p ~ u p o s a ~ e n ~  TH3, TO B Monyne BseneHo ynpasnemie pa6O~oii  
TH3 co c ~ o p o ~ b r  K o M n a p a T o p a  Humero Y ~ O B H R  TH2 ( ~ o ~ n a p a ~ o p  TH3 
aKTuBeH numb npu ~anwswu cwrHana KoMnapaTopa T H 2 ) .  



/ 3 ~ a s a e M o r o  B p e M e H H o r o  m T e p s a n a .  ~ O T  KoA ucnonbsyeTcR Q ~ H  ycTaHoB- 
KU K O S @ @ M ~ U ~ H T ~  AeJteHUR B AeJIUTene 'IaCTOTb!, BbIXOAHble C k W H W t b I  C 

K o T o p O r O  p a c n p e A e n H m T c R  s b ~ x o n ~ o f i  noru~oi i  no BbIxonaM " C T ~ ~ T " ,  
 on" u " ' Y a c ~ o ~ a "  c y s e ~ o ~  COCTORHWI T p u r r e p a  y n p a B n m m  B b r x o A o M  
T r l  u H a n u s n R  s a n p e w a ~ c v w u x  cmHanoB " I n h i b i t "  n " 3 a n p e ~ " .  

X o ~ e n o c b  6b1 aKL(f3HTUPOBaTb B H U M a H U e  H a  n p H M e H f % H Y I O  B Ai3HHOM YCT-  
p o i i c ~ e e  cxeMy y n p a s n R e M o r o  nenuTenH sacrorsl, cnoco6~ym p a 6 0 ~ a ~ b  
npn B X O A H ~ > ~ ~  W C T O T e  A0 110 M r u .  B COCTaB AeJIMTeJIfi BXOAHT A B a  P e B e p -  
C U B H b I X  C' leTqUKa C ~ e A B a p U T e J I b ~ 0 f i  Y C T W O B K O ~ ~  C T 2 - 1  U C T 2 - 2  Tuna 
K P 5 0 0 M E 1 3 6  u D - ~ p ~ r r e p  Tr6 Tuna K P 5 0 O T M 1 3 1 .  P a 6 o s m  s a c T o T a  no 
110 M r q  A,nR C x e M b I ,  B~nmsamweii B c e 6 ~  ABa C s e T s U K a ,  A O C T m H Y T a  6 n a r o -  
A a p R  T O M Y ,   TO nna @ o p ~ u p o s a ~ m  cmaana n e p e H o c a  B n e p B o M  cseTqnKe 
n p U M e H e H 0  " ~ ~ O B O A H O ~  M", a AJIH YCTaHOBKU ClIeTqUKOB B UCXOAHOe COCTOR- 

! H U ~  U C ~ O J I ~ ~ O B ~ H ~  c n e ~ y ~ o t q m  ~ O C ~ ~ A O B ~ T ~ . ~ ~ H O C T ~  0 n e p a 4 ~ 6 .  no ~ ~ I I O J I H ~ -  
1 

I HHU o6oux C s e T q U K O B  ( A n R  CYeTa  U C n O n b 3 y I o T C H  7 p a 3 p H A 0 ~ )  B b I X O A  Q4 
BTOpOrO C q e T q U K a  IIepeKJIIOqaeTCR B eAUHUYHOe COCTORHUe,  6 n o ~ u p y ~  T e M  

c a M b i M  no s x o ~ y  C 1  n e p B o r o  c s e T s u K a  nanb~eiimuii csm. C n e n y m w n ~  U M -  

I l y J I b C O M  r e H e p a T o p a  n e p e K n m s a e T c R  cocToRHue T p m r e p a  Tr6 ,  n e p e B o n f i  
C s e T s U K U  no BXOAaM S 1  U3 CqeTHOrO P e X U M a  B P e X U M  ~ a q ~ b ~ o f i  YCTLIHOB- 
KU. C n p u x o n o M  cne~ymwero r e H e p a T o p H o r o  curHana B cseTsuKu ~ ~ H O C U T -  
C R  C O A C p X U M O e  p e r u c T p a  n a p a M e T p o B ,  a B b I X O A  Q4 BTOpOrO C s e T s U K a  0 6 ~ ~ -  
JIReTCR ( n p ~  3 T O M  C H H M a a C R  ~ J I O K H P O B K ~  n0 BXOAY C l ) .  M ,  H a K O H e u ,  

IIOCJIeAHUM r e ~ e ~ a ~ o i ~ b 1 ~  C m H a n o M  c 6 p a c b r s a e ~ c ~  T p u r r e p  Tr6 ,  u cseTsu- 
KU BHOBb I IepeBOARTCR B ~ ' f e T ~ b 1 f i  P e X U M .  n e p u 0 ~  C n e A O B a H u R  BbIXOAHbIX  

U M W J I b C O B  C X e M b l  OnUCbIBaeTCR BblpiUt(eHUeM T = ( l / f ) .  (4  + N ) ,  rAe 
f  - s a c ~ o ~ a  B X O A H ~ I X  curHanoB, a N - KOA a a n a s a e M o r o  B p e M e H H o r o  U H -  

T e p s a n a .  
P a 6 o ~ a  B ~ I X O A H O ~ ~  JIOrUKU OCHOBaHa Ha IlOCJIeAOBaTWIbHOM n e p e K J I l o s e -  

Hun T P U r r e P O B  Tr2  U Tr3 ,  H a  C - B X O A ~ I  KOTOPbIX n O C T Y n W T  U M n y J I b C b l  OT- 
p H u a ~ e J I b ~ 0 f i  ~ O n R p H O C T U  C AenUTenR rlaCTOTbl. P a 6 o ~ a m  3Ta W C T b  C X e M b I  

CJIf%ylOl4UM 0 6 p a 3 0 ~ .  no K O H W  n e p B O r O  U M n y n b C a  n p U  OTCYTCTBUU H a  

D - s x o n e  6 n o ~ n p y m w u x  c m ~ a n o ~  T p m r e p  T r 2  y c T a H a s n u B a e T c f i  B ezmw- 
Hoe COCTORHUe U O T K P b I B a W  BOpOTa G1 no I I e p B O M y  BXOAy. B ~ o p o f i  U M -  

W J I b C ,  ITpo&R s e p e 3  BOpOTa G I ,  @ O P M U P Y ~ T  C U r H a  " C T ~ P T ' ' ,  a  n0 OKOH'Ia- 

HUM BTOPOrO U M W n b C a  n e p e K n m q a e T C R  T p U r r e p  T r 3 ,  O T K P b l B m  BOPOTa 
G1 no B T O p o M y  BXOAY u c 6 p a c b r ~ m  B HyneBoe cocToRHne T p n r r e p  Tr2.  
T p e ~ n f i  UMrrynbC C AeJIUTeJIH WCTOTbI  @ O P M U P Y ~ T  C m H a n  " C T O ~ "  U 3 a W C K a -  
13 O A H O B U ~ ~ ~ T O ~  6 n o ~ n p o s a ~ m  B b l X O A H b l X  C m H a n O B ,  p e i U I ~ 3 0 B a H ~ b l f i  Ha 
OCHoBe T p m r e p a  Tr4.  

T e x ~ m e c ~ u e  n a p a M e T p b I  n p u 6 o p a  cnenymwe .  C ~ a H n a p ~  ucnonHeHm - 
K A M A K ,  m n p m o i i  1 M ;  H ~ C T ~ ~ K T I ~ H O C T ~  3wmwero r e H e p a T o p a  B n u a n a -  
soHe T e M n e p a T y p  15-30° C He 6onee 10- 11' C ;  s a c T o T a  sanmwero r w e  

p a T o p a  100 * 5 M r u ;  m a r  3mmm B p e M e H H o r o  m T e p B a n a  - n p u M e p H o  
10 HC ( o n p e ~ e n ~ m c ~  T O Y H O C T ~ ~  ~ a c ~ p o i i ~ n  r e ~ e p a ~ o p a )  ; oTmoHeHue BC 

nnsnHbl 3mmm mara OT c p e A H e r o  s ~ a s e ~ n f r  - H e  6onee 2 n c ;  sucno ma- 
~ O B  - 127. 

kII0JIb30BaHb1 cnenymwne @ Y H K ~ H U  U wOMi3HqbI  K A M A K :  
N A ( O ) F ( l )  - sTmne c o A e p x n M o r o  p e r u o T p a  n a p a M e T p o B ,  n p m e M  no 

R1-R7 C Y U T b I B a e T C H  K O A  3 a A a H H O r O  B p e M e H H O r O  UHTepl3ana ,  
no R15 -cocTomne T p u r r e p a  y n p a s n m m  BXOAOM " 3 a n p m W ,  
a no R16 - cocToHHne T p w r e p a  y n p a s n m m  B ~ I X O ~ O M .  

' N A ( O ) F ( 1 7 ) -  sanncb p e r u c T p a  n a p a M m p o B  ( ~ a s ~ a s e ~ u e  m m  W 1 - W 1 6  
COOTBeTCTBYeT BbIUleOnUCaHHOMY H B 3 H a q e H W  ULUH R l - 1 2 1 6 ) .  

N A ( O ) F ( 2 4 ) -  BbIKnmqeHUe MoAynH. ' N A ( O ) F ( 2 6 ) -  BKnmveHue M O A y n H .  

( Z + C ) S 2  - c 6 p o c  p e r u c T p a  n a p a M m p o B .  
I  - s a n p e ~  @ y ~ ~ u n o ~ u p o s a n u ~ .  

n p n 6 o p  n p e A H a 3 H a s e H  ArrcI p a 6 o ~ b l  B MHOrOAaTsUKOBblX  C U C T e M a X  ABy- 

M e p H o r o  E - T  a ~ a n u s a  C O B M ~ T H O  C O  c x e ~ o f i  c o ~ n a , ~ m u f i  K . J 1 3 5 4 / 5 1  u c 
n p e o 6 p a 3 0 s a ~ e n ~ ~ u  3 a p f i n  - Ken T u n a  K ~ 0 1 0 ' ~  ' u B p e M H  - K O A  T u n a  
K A 3 7 1 .  M o n y n b  COCTOUI U3 BOCbMU K W a n O B ,  ~ a X A b l 6  U 3  KOTOPblX B u m -  
s a e T  B c e 6 ~  ( C M .  pUC. 8 ) :  nmeihlb~fi YCUJlUTeJIb ( D l ) ,  AUCKPUMUHaTOp 
( D 2 ) ,  o ~ ~ o s u 6 p a ~ o p  6 b I ~ ~ p b l ~  cosnaAe~ufi "t" ( D 3 - 2 ,  D 4 - 2 ,  D 4 - 4  u D 5 - 2 ) ,  
O A H O B U ~ ~ ~ T O ~  M e A J I C W H b l X  C O R K ~ A ~ H H ~ ~  "T" ( D 3 - 1 ,  D 4 - 1  U D 4 - 3 )  U BbIXOA- 

~ b l e  n p e o 6 p a 3 o ~ a ~ e n u  y p o ~ ~ e i i  3 C n - N I M  u 3 C n - T T n .  
B x o n a ~ u  n p n 6 o p a  HBJIHmTCfi  B O C e M b  i3HZUIOTOBbIX BXOAOB,  BXOA 

" 3 a r r p e ~ "  u BXOA " C o s n m e ~ m " ,  Bce B X O A ~ I  T u n a  " V - p o r t " .  A n s a  nonmm- 
'IeHlM C X e M  coBna,UI?H~fi npUMeHC53 O ~ ~ I ~ H O  n~I I0nb3ye~bI f i  A m  n e p e A a s U  
CmHanoB B Y p O B H H X  3 C n  no C K p p e H H b l M  n a p a M  p a s - b e ~  Tuna M P H - 3 2 - 1  

I ( p a s - b e ~  X I )  . K 3TOMY p a 3 - b e ~ y  nOAKJ'IlOWHbl BbIXOAbI O J J , H O B U ~ P ~ T O P O B  
"t" U "T". KZLXJlblfi @ 0 p ~ ~ p o ~ a ~ e n b  U M e e T  T a K X e  B b l X O A  "T" B Y P O B m X  
c n r H a n o B  N I M ,  n p e m a 3 ~ a s m ~ b r f i  n m  nonKnmseHm ~ p e ~ ~ - q n @ p o ~ o r o  

r n p e o 6 p a 3 o ~ a ~ e m .  
Y C T ~ H O B K ~  Y P O B H R  I IOpOra  B C e X  @ o ~ M u ~ o B ~ T ~ J I ~ ~ ~  0 6 x 4 ~  - nu60 

n O T e H u U O M e T p O M ,  BblBeAeHHblM nOA IlUIHu H a  JlUlie~ofi nWenH, mi60 OT 

BHemHero ucTowuKa s e p a  p a 3 1 , e ~  L E M O ,  npuseM B n e p B o M  c m a e  senn- 
U i H Y  3 a A a B a e M O r O  n O T ~ U U O M e T p O M  n O p O r a  M O X H O  KOHTPOJIUPOBaTb UH@- 
P O B ~ I M  B O n b T M e T p O M  W p e 3  TOT x e  pZU%eM. &ItrrWTb~oCTb O A H O B H ~ P ~ T O P O B  

"t" n "T" M e H H e T C H  H e 3 a B U C m O  ArrcI Kaworo K a H U I a  nOT€HUHOMeTpaMH,  
p a 3 M e w e H H b I M U  H a  lXIaTe. 



+ 6 AnZITenbHOCTbH) C z i r H a n a  H a  BXOAe " C o B w W m "  ( ~ o n o r m m m ~ o  KO m O -  
p o w  B a p u a n T y  O ~ ~ ~ A H H ~ I I ~ T C R  B X O A ~ I  D n R n e p B o r o  ~pmrepa) . 

K ~ ~ T K M ~  TeXHUWCKMe XapaKTepMCTHKfl MOAyJIR C n e A y m U a e .  C T W a P T  

M c n o n H e H m  - KAMAK ruupmoti 2 ~ ;  A M a M 3 0 H  y m a n o B K n  nopora - 
101- 100 MB; AMtXla30H 3 U a H m  ~ Z I T t 3 b H O C T M  o ~ ~ o ~ u 6 p a ~ o p o ~  "t" 
"T" - 2 0 s  200 HC; K O ~ @ @ U U M ~ ~ T  y c n n e H m  BXOAH~IX ycunmeneii - 2; 
CBR:3b ycHJ!HTeJlefi C AMCKPMMUHaTOPaMU - BMKOCTHaR. 

B 3alUllorleHMe B b I p m a e M  rIpM3HaTenbHOCTb O . B . C a B r l e n ~ 0  3a C O A ~ C -  
CTBIle M TIOMOW B OCBOeHHH nPOTOHHOT0 K a H a n a  MeAHKO-KJIHHWIeCKOrO 

.c 
KOMnneKC@ @ a 3 0 T p o ~ a  O m M  H 6 n a r o ~ a p w  r p y w  M e A ~ U H C K O ~ O  W ' I K a  

3a YrlaCTMe B H3MepeHkiJXX H a  n e p ~ o ~ a r l m b ~ o h  CTaAHH pa6o.r. 
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~ Y T ~ M  YCTWOBKM I I e p e M b I W K  Ha BblBOAaX TpzirirrepOB D3-1 M D3-2 b 

MOXHO M W R T b  JIOrMKy pa6mb1 npu6opa B 3aBMCUMOCTH OT ~ p e 6 0 B a H M f i  

KOHKPeTHOrO 3KCnepMMeHTa. Cy U e c r ~ y I o T  TPM OCHOBHbIX BaPHElHTa YCTa- 

HOBKH ITePeMbIrleK, a MMeHHO: @ O P M Q O B ~ T ~ J I ~  C T p z i r r e p O M  npOXOXAeHKH 

ClCHaJIOB (BapkiaHT, I I p M B e ~ e ~ ~ b l f i  H a  PMC. 8 )  ; @ O P M M P O B ~ T ~ ~ I ~  C rOAOCK0- 

nOM H a  BbIXOAe (AJIR peaTIM3aUHH 3TOTO BapMaHTa H ~ O ~ X O A M M O  IIOAKJIlorlHTb 

sxon D moporo T p u r r e p a  K m B e p c H o M y  B ~ I X O A Y  n e p B o r o  T p m r e p a ,  a H a  

BXOA "COB~W€!HHH" nOAaTb c~po6apy1orrulfi U M I l y n b c )  ; @ O ~ M H ~ O B ~ T ~ % ~  
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