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b8L\HH8HH0r:'O HHCTHTyTa SIAepHblX 

.CCJ18AOBaHHH 

O6oenHHeHHOro HHCTHTyTa xnepHLIX He- -
•TCH . caMOCTOHTenLHLIMH ny6nHKa.}lHHMH. 
rnmi' co.• CT. 4 YcTaBa OMJIH. OT.nuqHe·. 
a1mroqaeTcx B TOM, qTo TeKcT npenpHHTa · 
IJBeneH B xaKoM-nH6o HayqHoM )KypHane 
:e. 

~enomi:poBaHHLie ny6nHKal{HH OM.HM HMeroT 
. -

oByro _HyMepauuro, cocTaBnxroll{yro nocnen-

6yKBeHHLIH · - MO)KeT 6LITh npencTaBneH 

.!: H3h!Ke; 
:KOM H3LIKe; 

rcx Ha· PYCCKOM H aHrnHHCKOM H3LIKax. 
6yxBeHHLIM o6o3HaqeHHeM; onpenenxeT 
moil: ny6nuxal{Hu. IlepeqeHL TeMaTuqecxux· 
1uonuqecxu paccLinaeTcx ux nonyqaTenxM. 
we, npocTaBnHIOTCH B npaBOM BepxHeM -
: nucTe xa:a<noro H3naHux. 

CCbIJIKH 

mxax Ha npenpHHTLI H coo61l{eHHH OMRM 
HHHl{Hanhi. H it>aMHJIHIO aBTOpa, nanee -

1cTHTyTa·u3naTenx, HHnexc, MecTo uron 

ii ccLinxu: 
NJS, ,l(y6ua, 1971. 

c.r .Bamrna,n3e, KHM IO 3eM, A.TT.Kp.HqKo 

~ECHT11:tIHbU1 cqETlJMK 

C BblCTPO~El1CTBHEM 1'so MrQ 

B CTAH~APTE KAMAK 

C UH~POBOJ1 HH~HKAQHEJ1 

HanpaeAe1w e IIT3 

... 
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K HaCT0Hiu;eMy apeMeHH AeCHTH'IHLie C'leT'IHI<H C HHAHI<a

u;Heii B cTaHAaoTe KAMAK nonyqaJOT ace 6onLwee pacnpo

cTpaHem1e 11 •2 •3 /. 0 npeHMyi.u;ecTBax TaI<HX c'leT'IHI<0B }')Ke 

roB0pHJI0Ch B pa6oTe / 2< rAe 0ilHCaH 6LICTPhlH AeCHTH'IHhlH 

c'leT•l{HK c HHAHI<au;Heii B I<0Ae 1-2-4-8 Ha naMil0'II<ax HaKa

nHBaHHH. 

B AaHHOH pa6oTe ODHChIBae'rcH AeCHTH'IHLIH C'leT'IHI< 

C ll;HqJpOBOH HHAHI<au;Heii, HMeIOiu;HH Il0BhIWe1rny10 CK0pOCTh 

c'leTa H 6onee WHpOI<He BOJM0)KHOCTH ynpaaneHHH no IPYHI<

U:HHM KAMAK. YI<aJaHHhle npeHMyiu;ecTBa AOCTHrnyTLI a 
pe3yJihTaTe ycoaepweHCTBOBaHHH CTPYI<TypHOH cxeMhl 6no1<a 

H npnMeHeHUH HHTerpaJihHLIX cxeM co cpeAHeii cTeneHhlO 

HHTerpau;uu. 

Ha puc. 1 npnBeAeHa CTPYI<TYPHaH cxeMa 6no1<a. OH 

COCTOHT 03 cneAyIOiu;HX OCHOBHhIX Y3JIOB: 

- ABYX C'leT'IHI<0B no 4' AeKaAhl B I<a)KA0M, C pa3pHAaMn 

nepenonHeHHH Ha D1 -TpHrrepax, 

- BOChMH AeWHqJpaTopoB ABOH'IHO-AeCHTH'IHOrO KOAa 

B ceMHCerMeHTHhIH, 

- BOChMH u;HqJpOBLIX CeMHCerMeHTHhIX HHAHI<aTopoB Ha 

·caeToHJny'laroiu;Hx AHOAax /CM,[(/, 
- ynpaan1110iu;ero TpHrrepa, o6ecne'IHBaJOiu;ero HeJaBH

CHMOe HnH nocneAoBa TeJihHOe BI<JIIO'leHHe C'leT'IHI<OB, 

- CTapT- CTODHOro TpHrrepa, ynpaBJIHIOiu;ero BOpoTaMH 

Ha BXOAax C'leT'IHK0B, 

- Aewm}lparnpa qiyHI<IJ;HH KAMAK, 
- I<HODOI< H cxeM PY'IHoro ynpaaneHHH. 

BXOAHaH norHI<a C'leT'IHI<OB H 6hICTpaH AeI<aAa BhIDOJIHe

Hhl Ha HHTerpaJihHhIX cxeMax C 3MHTTepHOH CBH3hl0. Oc

TaJihHhie AeI<aAhl C'leT'IHI<OB peaJIH30BaHhl Ha HHTerpaJihHhlX 

cxeMax TTL cpeAHeH cTeneHH HHTerpa.u;HH. 
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PexuM&r pa6om&r c11em11uKoa. O6ecne'leHLI KaK pe)KBM 
He3aBBCBMOH pa60TLI C'leT'IBKOB /2xlO 4/, Ta.K B BX nocne
I{OBaTenLHOe BKmo'leHBe /lxIO8 /. Pe)KBM pa6oTLI onpe,n;e
nxeTCJI cocTOJIHBeM ynpaanmoIIJ;ero TpBrrepa B 3a,n;aeTcJ1 
apy'IHYJO Knaamneii "2xIO 4· nepeKmo'laTenx Ha 3a,n;Heii 
naHenB, nB6o q,yHKUBJIMB F(24)A(l) B F(26)A(l). 

IlpB BKJilO'leHHH nBTaHHJI npoH3B0,D;BTC.H caM0CTO.HTenLHa.H 
ycTaH0BKa B BCXO,D;Hoe COCTO.HHBe C'leT'IBKOB H acex TpBr
repoB 6noKa. CTapT- cTonHLIH TpBrrep ycTaHaanuaaeTC.H 
B nono)KeHBe "IIycK", KOTOpoe BH,D;BUBpyeTC.H naMnO'IKOH 
"IIycK". B 3TOM nono)KeHBB BXO,D;hl C'leT'IHKOB HOpManLHO 
OTKPLITLI. TpBrrepLI pa3pJI,n;oa nepenonHeHBJI / L 1 B L 2 / 
ycTaHaBnBBaIOTCJI a cocTOJIHBe "O". TpBrrep, ynpaanJIIOIUHH 
pe)KBMOM pa60Thl, Haxo,n;BTCJI B nono)KeHBB, COOTBeTCTBy
I01ueM nocne,n;oaaTenLHOMY BKnJO'leHBIO C'leT'IBKOB /lxlO8 /. 
Bxo,n; TpHrrepa nepenonHeHHJI nepaoro C'leT'IHKa L 1 u 
BXO,D; BToporo C'leT'IHKa B 3TOM pe)KHMe 3a6noKHPOBaHLI. 

E_cnB Ha)KaTa Knaamua 02xIO4 ", TO C'leT'IBKB acer,n;a 
pa6oTaIOT He3aBHCBMO. Ha UBq,poBLIX BH,n;BKaTopax BTQporo 
C'leT'IBKa B 3TOM pe)KHMe 3aropaIOTCJI TO'IKB, pacnono)KeH
HLie nocne_; UHq,p. 3TO ,n;aeT B03MO)KHOCTh BB3yanL.HO onpe
nenJITh pe)KBM pa60TLI C'leT'IHKOB H pa3nB'laTh BX n0Ka3a
HHJI. B OilHCLIBaeMOM cnyqa_e H3MeHemie pe)KBMa pa6oThl 
no <PYHKIJ;HJIM KAMAK HeB03MO)KHO, TaK KaK PY'IHOe ynpaa-

; neHHe BMeeT npHOpB4reT .. 
IlpH nocne,n;oaa TenLHOM BKnIO'leHHH C'leT'IBKOB B cnyqae 

\ 

cpa6aTLIBaHHJI TpBrrepa nepenonHeHBJI L2 npOBCXO,D;HT 
ycTaHOBKa CTapT- CTOnHoro TpHrrepa B nono)KeHHe "CTon" 
u 6noKBpoaKa "Bx. I". IlpH He3aBHCBMoii pa6oTe c'leT'IBK0B 
,flepenonHeHBe KaKoro - nH60 H3 HHX Bhl3LIBaeT 6nOKHPOBKY 
TOilLKO COOTBeTCTBYIOIIJ;ero axo,n;a. 

OcTaHOBKa BToporo cqeT'IHKa no BLIXO,D;aM 1+3 .n;eKa.n; 
ocyIIJ;eCTBnJieTCJI npB Ha)KaTBH COOTBeTCTBYJOIIJ;HX KnaBBIII: 
"10 1 " "102" "103 " IlpH nocnenoaaTenLHOM BKJilO'leHHH 2 ' 2 ' 2 . ,..., 
C'leT'IBKOB OCTaHOBKa MO)KeT TaKBM o6pa30M npOB3B0,D;HTLCJI 
Ha cne,n;yIOIIJ;He ,n;ecJITH'IHLie pa3pJI,D;Ll 104 , 105 H 106 • 

IlpB acex OCTaHOBKax C'leT'IHKOB no nepenonHeHHIO BLI
pa6aTLIBaeTCJI CBrHan L B 3aropaeTCJI COOTBeTCTBYIOIIJ;aJI 
naMnO'IKa / "Ll "HnH " L2 H / Ha nepe,n;Heii nauenH 6noKa. 
~nJI npoaepKH pa60TLI cqeT'IHKOB HCnonL3YIOTCJI q,yHKUHH 
F(25) A(O) H F(25)A(l). 
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YcTaHOBKa 6noKa B HCX0)J.H0e C0CT0HHHe np0H3B0)J.HTCH 
npH BKmoqeHHH nHTaHHH KHOnKOH "C6poc". Ha nepe,ll.Heii 
naHenu, cnrHanaMH (Z +C) S2 unu cnrHanoM c K0HTaKTa 
P( k) pa3'heMa KAMAK. 

Cmapm- CT/lOnllblU mpu22ep. 3TOT TpHrrep B nono:>KeHHH 
"Cron" 6nOKHpyeT BX0)J.bl o60HX cqerqHK0B. OH ynpaenHeT
CH KH0nKaMH "IlycK" H "Cron" H C00T~eTCTBeHH0 <iiYHKUHH
MH F(26) A (0) n F(24) A(O). KpoMe :noro, B03M0:>KHo 
ynpaenenue CHrHanaMH C K0HTaKT0B P(i) H P( j) pa3'heMa 
KAMAK, nanpnMep, e xpoHoMerpuqecKnx CHCTeMax /I/ -
nnH o6ecneqeHHH rpynnoeoro pemnMa pa6oTbl cqerqnKoe 
KpeiiTa. KoHKpeTHhie H0Mepa yKa3aHHbIX K0HTaKT0B onpe
nenHIOTCH, B o6meM, np0H3B0llbH0 B 3aBHCHM0CTH OT KOH<bn
rypauun eceii cncreMbI u 06ecneqnna10TcH pacnaiiKoii ne
peML1qeK. Ilono:>KeHne "IlycK" HHJJ.HUnpyercH naMnoqKoii Ha 
nepe,ll,Heii nam:nu 6noKa. 

linoKHp0BKa o6oHX BX0)],0B M0:>KeT np0H3B0)J.HTbCH TaK:>Ke 
cnrHanoM "3anper"(I) c MarncrpanH nnH no BX0JJ.Y "3anper" 
c nepe)J.neii naHenu 6noKa Ha epeMH JJ.eiicTBHH 3THX cnrna
non. Ecrin CTapT- CTOnHhlH TpHrrep HaX0,ll,HTCH B nono:>KeHHH 
"Cron", TO na BblX0)],e "3anpeT" npHCYTCTByeT noruqecKaH 
"l" c yponneM NIM. 

EblCT/lpaJI oe1<aoa. Ha puc. 2 npHBe)],ena npHHUHnHallhHaH 
cxeMa 6bICTpoii )],eKa)],bl c )],ernn4JpaTopoM n )],BOlfqH0-)],eCH
TllqHbIH K0JJ.. )J.eKa)J.a co6paHa no cxeMe: )J.ennrenh Ha JJ.Ba 
H K0llbUeeoii cqerq11K 11a nHTL. B ornnque OT pa60Tbl 2· . )].e
mnenb na )],Ba BKlllOqe11 nepe)]. K0llbU0M, qro Il03B0llHll0 
noeecru pa6oqy10 qacrory cqerqnKa JJ.0 160 MI'11. 

BXO)J. )],eKa)J.bl /31 -c-33/ HMeeT cne)J.y10my10 CTPYKTypy: 
nepexo,ll,HHK NIM -ECL , H0pManLno orKphITbie eopoTa, 
cxeMa l1Ill1 JJ.llH cHrnana F (25), TpHrrep lliMHTTa. )J.enn
renh na 2 co6pan no H3necrnoii cxeMe/4 / na )J.-rpurrepax 
/34 -c-35/. KonLuenoii cqerquK /36 7 310/ no,ll,po6110 onuca11 
n pa6ore /5/ . 

HH)Ke npHB0,ll,HTCH Ta6nuua COCTOHHHH TpHrrepoe 6blcT
poii JJ.eKaJJ.hI. 
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Bxoi:t · B bIXOi:tbr Tprrrrepoa 

1 2 3 4 .• 5 6 

0 0 1 1 0 1 0 
1 1 1 0 0 1 0 
2 0 1 0 1 1 0 
3 1 1 0 1 0 0 
4 0 1 0 1 0 1 
5 1 0 0 1 0 1 
6 0 0 1 1 0 1 
7 1 0 1 0 0 1 
8 0 0 1 0 1 1 
g 1 0 1 0 1 0 

CHrHanbI Ha ,IJ,eWHqJpaTop /312.;..315/ no,IJ,aIOTCH qepe3 
nepexo,IJ,HHKH ypoBHeii ECL-TTL /Tl -:-T8/. ~eKa,IJ,aHMeeT 
BXO~hI 3anpeTa TTL H NIM H TTL - BXO,IJ, ycTaHOBKH B no -
flO)KeHHe "0". 

,lJ;ewHqipaTOpbl ,IJ,BOHlJ:HO-,IJ,eCHTHlJ:HOro KO,IJ,a B ceMHCer
MeHTHbIH, a TaK)Ke .n;ewHqipaTop <PYHKl.(Hii KAMAK HMeIOT 

cxeMbl T'fL cpe,IJ,Heii CTeneHH HHTerpal(HH. Bee OCTanbHhie 
norHtJ:ecKHe y3nhI BhmonHeHhI Ha cxeMax TTL cepHH 155. 

KpaTKHe xapaKTepHCTHKH 6noKa 

BXO,IJ,hl 
Bxo.n;Hoe conpoTHBneHHe 

YpOBHH CHrHanoB 

,lJ;onycTHMa.SI ,IJ,IlHTenbHOCTb 
cHruanoB no o60HM 
BXO,IJ,aM 
,lJ;onycTHMaH ,IJ,nHTenbUOCTb 
qlpOHTOB 
MaKCHManhHa.SI tJ:aCTOTa CtJ:eTa: 
a/ ,IJ,nH 1 BXO,IJ,a . 
6/ ,IJ,n.SI 2 BXO,IJ,a 

8 

- 50 OM 
- NIM /0±0,l B/ - no-

rHtJ:ecKHii "0", 
/-0,8±0,l B/ - norH
qecKa.SI "l" 

- n106aH CBbIWe 3 1-IC, 

- nI06aH. 

- 160 MI'11, 
16 MI'11. 

',fl#- 1, 

I' 

MHHHManhHa.SI ,IJ,onycTHMa.SI 
,IJ,nHTenhUOCTb nay3 Me)K,IJ,y 
cHrnanaMH: 
a/ no I BXO,IJ,Y 
6/ no 2 BXO,IJ,Y 
Bxo.n; 3anpeTa 

- 3 1-IC, 

- 30 1-IC, 

- noTeUl.(HanbHbIH, 
ypoBHH NIM. 

Bxo.n; c6poca 

BbIXO,IJ, 3anpeTa 

- ypoBHHNIM,.n;nHTenL
HOCTh He MeHee 50 1-IC 

- ypOBHH. NIM. 

<I> y ~ K I( H H H -C H r ll an bl K A M AK 

F(O) A(O) - · tJ:TeHHe co.n;ep)KHMoro 1-ro ctJ:eTtJ:HKa no IIIHHaM 
(Rl-:- R16). 

F(O)A(l) - tJ:TenHe co.n;ep)KHMoro 2- ro ctJ:eTtJ:HKa no WHUaM 
(Rl -:-Rl6). . 

F(2)A(O)- tJ:TenHe H c6poc co.n;ep)KHMoro 1-ro ctJ:eTtJ:HKa. 
C6poc TpHrrepa nepenonneHHH L 1. BL1.n;a
qa Q. 

F(2)A(l) - tJ:TenHe H c6poc co.n;ep)KHMOro 2-ro ctJ:eTtJ:HKa. 
C6poc TpHrrepa nepenonneHH.SI L2. BL1.n;a
'l_.a Q. 

F(S)A(O) - npoBe'pKa TpHrrepa nepenonHeHH.SI L1 . Q = 1 , 
ecnH L 1 = l; 

F(S)A(l)- npoBepKa TpHrrepa nepenonneHH.SI L 2 .' Q=1 , 
ecnH L2 =sl. 

F(9)A(O)·- c6poc 1- ro ctJ:eTtJ:HKa H TpHrrepa nepenon
HeHH.SI L 1. 

F(9)A(l) - c6poc 2- ro ctJ:eTtJ:HKa H TpHrrepa nepenon
uenH.SI L2. 

F(lO)A(O)- npoBepKa TpHrrepa nepenonHeHH.SI L 1 co 
c6pocoM. Q = 1, ecnH L1=1. 

F(lO)A(l)- npoBepKa TpHrrepa nepenonHeHHH L 2 co 
c6pocoM. Q=l ecnHL2=1. 

F(24)A(O) -YCTaHOBKa cT'apT- CTOnHoro TpHrrepa B no -
no)KeUHe "CTon". • 

F(24)A{l) - ycTaHOBKa He3aBHCHMOro pe)KHMa pa60Tbl 
CtJ:eTtJ:HKOB: 2xl0 1

. 

F(25)A (0) - .n;o6aBne1me 1 B nepBhlii ctJ:eTtJ:HK. 
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F(25) A(l) - ,I\06annenue 1 no BTopoii c11eT'IHK. 
F(26) A(O) - ycTaHOBKa tTapT- cTonnoro Tpurrepa n no

no)KeHue "IIycK". 
F(26) A(l) - nocne,I\onaTem,Hoe BKn1011eHue c11eT'IHKon: 

lx108• 

F(27)A(O) - nponepKa nono)KeHHH cTapT- cTonnoro Tpur
repa. Q-= I , ecnu Tpurrep n nono)KeHHH "IIycK". 

F(27) A(l) - nponepKa pe)KHMa pa6oThl C'leT'IHKOB. Q == I 
npH He3aBUCHMOM pe)KHMe pa60Tbl C'leT'IHKOB. 

(Z t-C}S2 - ycTaHOBKa Y3Il0B 6noKa B HCXO,I\HOe COCTOJI
HHe. 

L - curnan nepenonnenuH c11eT11nKon. 
X - curnan OTBeTa npu pacwmpponKe nI06oii H3 

IPYHKU.Hii 6noKa. 
Q - curnan OTBeTa. 
I - curnan 3anpeTa Ha BXO,I\hl C'leT'IHKOB. 

IluTanue: +6 B, 1 A; -6 B, 0,6 A. 
MexanuqecKue pa3Mepbl - 6noK O,I\HHO'IHOH WHpUHbl 1 M. 
Ha puc. 3 noKa3aH o6muii DH.I\ 6noKa. 

B 3aKnIO'leHHe aBTOpbl 6naro,I\apHT . 3a TeXHH'-leCKYIO 
noMOIIJ.L JI.ManIOWHU.KYIO u B.A.rpuropLeny. 

10 

Puc. 3. 06111uii euc) 6AoKa. 
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Py1<onucb nocmynU11a e .u3oame11bc1<uii omoe11 
5 r/Jeepa11.11 1976 zooa. 

YCJIOBlUI o6r, 

IlpenpHHTLI H coo6ll(eHHH OIUili pac 
B3aHMHOro o6MeHa, YHHBepcHTeTaM, RH 
JIHOTeKaM u HaytIHLIM rpyrinaM 6onee 5( 

IlOMHMO peryJIHpHOH paCCLIJIKH .. B 
OT)leJI e)KerO)lHO BLinOJIHHeT OKOJIO 40( 

· CLIJIKY npenpHHTOB H coo6uieHHH . Oli.H 
o6x3aTeJILHO yKa3LIBaTL HH,lleKc 3anpau 

A,o;peca 

·. IlucI.Ma no BCeM BonpocaM ofoieHa 
CLI Ha OT,lleJlbHI.Ie H3,llaHHH CJie)lyeT Han] 
. 101000 MocKea, 

I'11aaH&1ii no'lmaMm, n/ 
H3oamellbCl(UU omoe11 
O6oe0UHeHH020UHCmt 
aoepHblX ucc11eooaaHt 

.. . A,llpec )lJIH nocI.IJIKH BCex ny6nuKa: 
)lJIH 6ecnnaTHoii no,llnHCKH Ha HayqHhle ) 

.101000 MocKaa, 
I'11aaHb1ii no'lmaMm, n; 
Hay'IHo-mexHu'lecKaa 
O6o·eouHeHH020 uHcmi 
aoepHblX ucc11eooaam 


