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1. npHMeHeHHe JlHcpcpepeHUHSObHOil nepecqeTHOil CX8Mbl JlOSI ynpanneHHSI , 
npoMe)KyTO'IHbiM 3ilnOMHH810lUHM ycTpoiiCTBOM 

npoMe)KyTO'IHble aanOMHHaiOlUHe yCTpOl!CTBS ( n3Y) Ha. cj:leppUTOBbiX CepJl8'1HHKax 

pa60TSIOT no npHHUHny ·nocneJlOBaTellbHOro UHKOH'I8CKOrO JlOCTyna, nycTb n3Y HMeeT K 

'IHCOOBbiX SI'I88Ko 06palU8HUe K. 9THM Sl'l8l!KaM npH aamiCH, a TaK)Ke npK C'IKTbiBaHHH ncerJla 

npOHCXOJlHT B onpeJ:teneHHOM nOpS1JlK8 B OTOH'IH8 OT OllepaTHBHbiX aanOMHHaiOlUHX ycTpOl!CTS, 

Pa6oTa n3Y SIBOSieTCSI UHKOH'IeCKOl! B TOM CMbiCne, 'ITO nocne aanHCH B K -yro Sl'l8l!Ky a)l

peCHSSI .CHCT8M8 3a!IHCH o6pamaeTCSI OIISITb .K nepnoli Sl'lel!Ke, npH npeJl!I000)K8HKH, 'ITO 

npe)KHee COJl8p)KaHH8 HHcj:lOpMaUHH 9TOl! SJ'!el!KH y)Ke CTepTO B npouecce C'IHTbiBSHHSI! 3a 

npoueCCOM C'IHTbiBSHHSI cneJ:tyeT npouecc 3a!IHCH TaK)K8 UHKOH'I8CKHM 06pa30M, 

Ha pHC, 1 nOK838HO n3Y CHMBOOH'I8CKH C 16-ro SI'Iel!KSMH B cnyqae, KOrJla 12-16 H 

1-6-SJ'!el!KH aaHSJTbi, a 7-11 SI'!el!KH cso60JlHbi. eneJ:tyiOlUHll UHKn aanHCK npoHaBOJlHTCSI s 

Sl'leliKy 7, a cneJ:tyiOlUHll npouecc C'IHThi&aHKSI O)KHJlaeTcSJ. c SJ'IeliKH 12 • .LlnSI ynpanneHHSI 

TaKHMH CHCTOMaMH H006XOJlHMO o6ecne'!HnaTb cneJlyiOlUHe ycnonHSJ; 

1. e'IHTbiBaHHe JlOO)KHO 6biTb aanpemeHo JlO Tex nop, noKa 6noK naMSJTK nycT. 

2. 3anHCb JlOll)KHa 6hiTb aanpemeHa, KOrJla nee SJ'IeliKH aaHSJThi, eooTneTcTnyromHe STHM 

ycnonHSIM norH'IOCKHe aaJ:ta'IH MO)KHO pewHTb paaHoo6pa3HbiMH cnoco6aMH. B aanoMHHaroweM 

ycTpollcTB"e, nocTpOeHHOM B Jla6opaTOpHH SIJlOpHblX npo6neM, 9TH aa)la'IH peweHbl C nOMOlUbiC 

nepeC'I8THOll CXOMhl, CIIOC06HOl! C'IHTbiBaTb pa3HOCTb JlBYX IIOCOOJlOnaTeObHOCTell HMnynbCOB, 

JlorH'IOCKaSI CHCTeMa, COOTBOTCTnyrolUaSJ ycnonHSIM 1 H 2, noKaaaHa Ha pHC, 2, KpoMe 

JlHcj:lcpepeHUHanbHOll nepeC'IOTHOl! CXOMbl (.Llne),oHa COJlOp)KHT OlUO JlBa KnanaHa C OTpHua

HHOM (cxeMa eHTHCOn!la)lOHHll), .nne C'IHTaeT paaHOCTb 'IHCna HMIIYllbCOB .. ynpaBOSIIOWHX 

aanHCbiO H C'IHThiBaHHOM, eneJl~naTellbHO, OHa IIOCTOSIHHO )laeT HHcj:lOpMBI!HIO 0 TOM, CKOnb

KO 3aHSITbiX SI'IOOK HMOOTCSI B n3Y, V!MnyobCbl, ynpaBOSIIOlUHO 3SnHCbiO, nOCTynaiOT Ha BXOJl 

A, 0HH MoryT IIOJlaBSTbCSI HS nXOJl SJlpOCHOll CHCTOMbl K BXOJl B 

Oll n n3Y HM80TCSI XOTSI· 6b! OJlHa CB060JlHaSI SI'!el!Ka, 0JlHaKO, KOrJla y)Ke nee SI'Iel!KH aaHSI

Thl, .nne )laeT aanHpaiOlUHll noTeHUHan Ha KnanaH K .... npouecc aanHCH MO)KOT H'\l'laTbCSI. 

OnSITb TOObKO nocne TOrO, KaK npOH30WOO C'IHTbiBaHHO XOTSI 6hl n OJlHOil Sl'leiiKE;!• B :'lTOM 

cnyqae HMnynbci C'IHTbiBaHHSI, nocTynaromHll Ha nXOJl H ( Bbl'IHTaHHO) .nne, Bbl'IHTaeTCSI, 

ll nepeC'!OTHaSI cxeMa CHona OTnHpaeT KnanaH K .... npouecc C'IHTb!BaHHSI npOliCXOJlHT n nay-

aax Me*llY. aanHCbiO noll J:tellcTnReM HMnynbcon, nocTynaromHx lia nxoJl B aanOMHHaiOtUO-
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I'O ycTpoi!cTsa: e'lHTbiBanne aanpemeno, noxa aanoMnnaiOillne SJ'tei!KH nyc:;Tbie, B 3TOM cnyqae 

.nne naxo.nnTcSJ s cocToSJnnn 0 , u xnanan KB aanepT, 

.nne, abmonHSJIOillaSJ nocTasneHHbie noi'H'tecxue aa.naqn, .non>KHa o6na.naTh cne.nyiOum

MU CBOi!CTBaMH: 

d) qncno ee B03MO>KUbiX ycTOH'lUBbiX cocTOSIHHl! .non>KHO 6biTh 6onhUie unn pasno f<-+1), 

r.ae K - ttncno gqeeK; 

6) ona .non>Kna UMeTh .nsa nesasncuMbiX .npyT OT .npyl'a s·xo.na ( B 11 H); 

s) ee H906XO.llUMO CTpOHTh Ha sneMeHTaX nOTeHUUanhHOI'O TUUa, 

2. noi'H'leCKaSJ CTPYKTypa uepec'teTHOi! CX9Mbl 

.nne SJBnSJeTCSI CllCT9MOl! KOnhU9BOI'O TUna, 8 Ka'teCTBe OCHOBHOI'O sneMeHTa ee HCIIOnb-

3YIOTCsi TpHI'I'9pbi. Kax cne.nyeT ~3 csol!cTs xonhuesbiX nepecqeTHbiX cxeM,ee MO>KHO ocy

mecTBHTh c ni06biM qucnoM ycTOl!'lUBbiX cocTOSJHHi!, Pnc, 3 u 4 nao6pa>KaiOT cxeMy c ;peMSJ 

Tplll'l'epaMu (a·, {3 , y ) , uMeiOillYIO Tpu cocTOSJHilSJ, O.nun ua 3TUX TPIII'I'epos scep.na na-

XO.llllTCSI B COCTOSIHilU , a ocTa:nhHbie s cocTOSJHHil 0 • eocToSJnue TpUI'I'epos o6os-

H8tt8eTCSI 3H8K8MH a {J , y , a UX COCTOSIHU9 0 anaKIIMH ;{ , fJ ; ·Y , nos!Bnenne uM

u H • ellcTeMy MO>KHO ·onucaTb no-nynhca 11a sxo.n B ll H o6oanaqaeTCSJ snaxaMn a 

l'll'l9CKHMil ypaBH9HHSIMU 

(a{JiJVf;;tJiJV (;jjy) = 1' (I) 

ll 

BH = Q, 
(2) 

nocne.nosaTenbHOCTh COCTOSI~Ill! TpOII'lHOl! .nne BO Bp9M9Hll MO>KHO npe.nnncaTb cne.nyiOillliM 

o6pasoM: 

raiir) .. (;,fJ iJ .. (;air J, (3) 

(afJyJ->(afJ-rJ ->(afJ:Y J. (4) 

Bbipa>Kenne (3) cooTseTcTsyeT C'teTy 'snepen' (cno>KeHI!e l!MnynbCOB), a swpa>KeHI!e (4) 

c'teTy "nasan• (Bhl'll!Tanlle), Ha ocnose 3Tmc sbipa>KeHI!i! Mo>Kno cocT~auTh Ta6nl!Ubi Ia 

11 16. B .Ta6nuuax un¢pa o6osnaqaeT noSJsnenlle 'nMnynbCos, a .UllcPpa 10 -oTCyTCTBI!e 

IIX. eocTOSJHUSJ Tplfl'l'epos TaK>Ke o6oanaqeHbl un<PpaMu II 0 • B KOnonKe c' upusene-

Hbl COCTOSIHHH CX9Mbl ,aO llOCTynneHHSI HMUynbCa, 8 B KOnOHKe C"!.... Te C(OCTOSIHHSI 1 B KOTO-

pbiX non>Kna naxonuTbCSJ cxeMa nocne nocTynneHII!I l!MIIynbCa, 

Ta6nuubi conep>KaT sc10 un¢opMauuiO, Hy.lKHYIO nnSJ ocymecTsnenliH nol'l!'lecxol! cxeMbl 

.nne. nepsa!l cTpoqxa Ta6nuubi la, nanpl!Mep, conep>KIIT ::ne.nyiOmue Tpe6osanuSJ, 
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.D.n!! ocymecTsneHII!I nepexo.na (a II y) .. (a {3 y) non B03nei!CTBU9M CUI'Hana, 

nos!Bn!IIOill91'0CSI Ha axone B • HY>KHO, 'IT06bi nOI'!I'l9CKaSI uenb nanpasnSJna 3TOT Clii'H8n 

na axon 0 Tpllrl'epa a u na axon TpU1'1'9pa fJ , 

nol'l!'l9CKYIO uenh He06XO.llliMO nocTpOUTb TaK, 'IT06bl na 3TIIX Bxonax 6bln CUI'Han 

TOnhKO UpU nepexone (a lJ y) -> (a {J y) . 

npaKTII'l9CKOe peUieHue noxasano na puc. 3, KnanaH VI- 1 onHIIM BXO.llOM nonKniO-

qaeTC!I na sxo.n B a .npyi'UM - Ha TpU1'1'9p a , B COCTOSIHUII Tplll'l'epa 3TOT xna-

naH OTKphiT, H curuan 8 llOLJ.89TCSI H8 BXOJJ Tplll'l'epa 8 ll UOTOM qepe3 

TpU1'1'9p 8 u ueub no - Ha BXO.ll 0 TpUI'I'epa a • esoi!CTBO uenu no TaKOBO, 'ITO OHa 

npliHIIMaeT Clll'nan TOnbKO c Tplll'l'epa, cosepUiaiOmel'o nepexon 0 + 1 , 11 oTnflasnSJeT epo 

na BXOn 0 OCTanhHbiX Tp111'1'9pOB, 3Ty uenb MO>KHO OCyUieCTBnSITb O'l9Hb npOCTO, C np11Me

H9HII9M O.llHOI'O conpoTIIBneHIISI (eM. pllc, 4, Ro). 

OcTanbHbie qacTH nol'll'tecxol! cxeMbi MO>KHO peUII!Tb TaKIIM >Ke o6pasoM, Kax noxa

sano na p11c, 3, na axone I xa>K.UOI'O Tplll'l'epa nonxniO'l9Hbi .nsa xnanana VI , cooTaeT

CTBYIOilll!e .nsyM nanpasneHIISJM cqeTa, Uenh VlnVI 1130nl!pyeT xnananbi 11 npyl' OT npyl'a 

3anep>KIIBaiOilliil! 3neMeHT T sanoMIIHaeT npoUienUiee COCTO!!HIIe TPIII'I'epos so speM!I 

nepexo.nos. 

K nol'u'!eCKilM npo6neMaM OTHOCHTCSJ sonpoc coenllnenl!!l nepecqeTHbiX SJ'teex pasHbiX 

paapSJ.nos, BosbMeM s xaqecTae npHMepa nse TPOII'lHbiX !l'leiiKH, Mo>Kno nei'KO noxasaTh, 

'ITO .nnSJ npaaHnbHol! pa6oTbi CliCTeMbi na sxo.ne B
2 

Tpe6yeTc!l I!Mnynbc np11 nepexone 

( a tJ y ) _, (a fJ .Y) , a na sxo.ne H2 - npll nepexon~ (a i3 y) _, ( If jj y ) • 
Ill Ill Ill Ill 

(un.nexc 1 cooTseTcTsyeT nepsoll SJ'tei!xe, a un.nexc 2 - sTopol!), TaKHM o6pasoM, Bbixon B1 
no.nKniOqaeTCSI Ha xnanaH Vl-V • a BbiXO.ll Hl - na xnanau VI-IV, npll pa6oTe 'snepen• 

.nne pa6oTaeT, KaK 06biKHOB9HHa!l nepeC't9TH8SI cxeMa, np11 pa6oTe 'Hasan' CXeMa pa6o

TaeT cne.nyiOilliiM o6pasoM. Ecnn npe.nnono>KHTh s xaqecTse npHMepa, 'ITO s nepecqeTnoi! 

CX9M9 3an11CaHO 6 UMnynhCOB, MO>KHO naniiCaTb cnenyiOill99 CIIMBOllll'l9CKOe Bblpa>KeHI!e; 

0 1 2 0 3 6 

\ - -
--;:z {31 Yz I a2 {32 Y2 0 +·6 = 6 , 

. ,, 
l'.ll9 uu¢paMll o603H8'19Hbl seca COOTB9TCTBYIOilliiX Tp11l'l'9pHblX !l'l99K, no.n .nel!CTBli9M 

UMnynbCa, nocTynaiOill91'0 Ha BXOn HI 1 COCTOSIHII9 .nne ll3M9HIITCSI U 6y neT T8KI!M: 

0 1 2 0 3 6 

al {31 Yz a2 132 y; 2+:3~.5 • 

Kax Bll.llHO, np11 noSJsnennll uMnynbCa npoHsol!neT no6asnen11e 2 a nepaol! SJ'tel!Ke 11 Bhi'lH

TaHIIe 3 BO BTOpOl!, 

noi'U'l9CKII9 Ta6nl1Ubl, UO.ll06Hbl9 la U 16, MO>KHO npOCTO COCTaBI!Th nnH nll¢¢epen

uuanhHblX nepec'teTHbiX CX9M C _niOobiMII OCHOBaHII!IMII, OTllU'taiOillHMIICSI OT 3, e UOMOillbiO 

TaoniiU nei'KO coanasaTb npaKTll'leCKYIO cxeMy, 
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3, nplfHUlfOHanbHBSI CXeMa nne 

Ha pHC. 4 DOKa3aHa npHHUHOHanbHaSI cxeMa nne. TpHrrepw SIBnSIIOTCSI acHMMeTpH'l

HbiMH MynbHBHOp8TOpSMH Ha Tp8H3HCTOpax, 80 BKniO'l9HHOM COCTOSIHHH ace TpSH3HCTOpb! 

paOOTBIOT C KOacpcpHUHeHTOM H8CbllU9HHSI 2 DpH f3 min g 30 ( f3 - K09cpcpHUH9HT ycHneHHSI B 

cxeMe c oi51UHM a;:mTTepoM). UenH VI 11 VlnVI nocTpoeHbl Ha .llHO.llax 11 conpoTHBneHHSIX 

n
1

, n
2

, If n
3

, n
4 

t R0 (R0 - CODpOTHBneHHe uenH 15a3bl TpSH3HCTOpa B COCTOS!Hlflf 

OTC9'1Klf), 3TH aneMeHTbl C09.llHHSIIOTCSI .llpyr C .llpyrOM H900Cp9.llCTB9HHO, 09;3 BCSIKHX .llO

nonHHTenbHbiX Cornacy!OlUHX CX9M, norH'l9CKSSI U9Db n0 , KSK CKaSaHO paHbllle, COCTOHT 113 

O.llHOI'O conpOTHBneHHSI ( R., ) 
1 

K BepXHeJ! TO'lKe KOTOpOI'O OO.llKnro'!aiOTCSI 9MHTT9pb! TpaHalf

CTOpOB T I' 

nycTb Ha'lanbHOe COCTO!IHHe TpHrrepOB a /3 y , B aToM cnyqae KonneKTop TpaaaH-

CTOpa T ;p HSXO.llHTCSI DO.ll DOTeHUHanoM 15 B, O.llHOBpeMeHHO Ha KonneKTOpax T 213 T 2y 

noTeauHan paaea • 0 aonbT, TaKHM ol5paaoM, TonbKO Knanaa~;>r VI , aaxo.lllllUHecg B uenH 

KonneKTopa T 2'1 , OTKphiT&r, H HMnynbC a cnocol5ea nocTynHTb aa 15aay TpaHsHcTopa T t/3, 
a HMnynbC H - Ha 15aay TpaHSHCTOpa Tiy • no.ll BOS.llel!CTBHeM HMnynbCa B npoHcxo

.llHT nepeXO.ll TpHrrepa jj -> /3 , a DO.ll B03,llel!CTBH9M HMDynbCS H - nepeXO.ll TpHrre-

paY ->y , npH nroooM nepeXO.lle 0-+ 1 Ha COOpOTHBneHHH Ro OOSIBnSieTCSI CKS'lOK aa-

npmKeHHSI, KOTOpb!J! ocymeCTBnSieT nepeXO.ll TpHrrepa a-> a " B peaynbTaTe 9THX npouec-

COB B KOHUe KOH!lOB nepecqeTHSSI CXeMa Bb!DOnHSieT nepexo.ll. (a ti y) .. ( a-{3 y) HnH 

(a '§ y) -> (;;fly) , npouecc C'leTa B .llanbHeJ!llleM TaKHM :me OOpS30M npO.llOn»<:aeTCSio 

ene.llyeT 3aMeTHTb, 'ITO B CTSilHOHapHOM COCTOSIHHH nOTeHuHan HS BXO.llHhlX KneMMBX 

.llon:mea 15&rTb paaea aynro, 

' noTeHnHan 15aaw HeBKniO'l9HHhlX TpSH3HCTOpOB T 1 HSXO.llHTCSI OKOno aynSJ, 15naro.llapg 

orpaHH'lHBSIOlUeMy ,llel!cTBHIO .llHO.llOB n2. n3 H n4. HecMOTpSI Ha 9TO, HeBKniO'leHHble TpaH-

3HCTOpbl T 
1 

ycTol!•mao ocTaro;rc" a .saKphiTOM cocTOSIHHH .llO nocTynneHHSI HMnynbCa, noTOMY 

'ITO noTeHnHan&r, HM910lUHeCSI HS 9MHTTepax TpaH3HCTOpOB TI'HM910T aenH'lHHy-3 BOnbTa, 

aa.llep»<:Haaromero aneMeaTa T (eM, pHc, 3) ae ay:mao, TaK KaK apeMeHH aoc~Taaoane

HHSI TpaaaHcTopa T
1 

11 apeMeHH nepexo.lla cHraanoa qepea uenH .llOCTaToqao .llnSJ npaaHnb

aol! paoOTbl CXeMbl, 

·VIH.llHKanHSI pesynbTSTOB C'leTa npoHaBO.llHTCSI c noMOlUbiO TpSH3HCTopa T
3 

H HH.llHKa

Topaol! naMnb! nVI, 

~epTaoe apeMSI aa axo.lle B 

~epTaoe apeMSJ aa axo.lle H 

4, JlSHHbl9 lf3MepeHHJ! 

~epTaoe apeMSJ Me»<:.lly BXO.llaMH B 11 H 

6 

~ 

3 MKC9K 

2,6 MKCeK 

3 MKC9K 

_,,.;~~~ 
il 1 
II 

''ll' . 
,,;' 

\ 
.1' 

~'I' 

'l' t,J 

' 1 

1 
'i ,.\ 

~HHHManbHaSI SMDnHTy.lla HMnynbCa Ha BXO.ll8X 

~8KClfMSnbH8SI aMDnHTy.lla HMDynbCa Ha BXO.ll8X 

nnHTen&HOCTb BXO.llHb!X HMnynbCOB 

5,aaMe'laHHSI 

6 BOnbT 

'45 BOnbT 

1,5 - 2,5 MKCeK, 

'-lllcno 3SDOMHHaromrrx gqeeK nay paaito 120. eooTBeTCTB9HHO 9TOMY nne .llOn~eH 

HMeTb, no Kpal!ael! M~pe, 121 cocTOHHHe. HaH15one'~:\Ienec~ol5paaHbiM oKaaanocb npH.MeHeHHe 

Tpex DSITBpH'lHb!X nepeC'l9THhiX gqeeK, 6noK-cXeMa noKS3aHa Ha pHC, 5, nepec'!eTHble gqeJ!

'Klf· coe.llHHSIIOTCSI qepea cpopMHpoaa'TenH <I> • Ka»<:.llhll! 15noK a cxeMe paa.lleneH aa nSJTb qac

Tel! (nSITb TpHrrepoa) no aepTHKanH 11 aa TpH qacTH - no ropH30HTSnH, B cpe.llllel! ropH30H

TanbHol! _'lSCTH npHse.lleH •paspSJ.llHbll! sec• TpHrrepoa, B aepxael! ropHSOHTanbHol! 'lSCTH 

OOKaaaHbl COCTOSIHHSI OT.llenbHb!X TpHrrepOB B. nono»<:eHHH 0 nne, a B HH»<:HeJ! '!SCTH nOKa-

3SHbl COCTOSIHHSI TpHrrepoB B nono»<:eHHH 120 nne, PHC, 5 S!BnSieTCSI oonee nO.llpODHOJ! cxe

MOJ! nne, lf3015pa»<:eHHOJ! Ha pHC, 2, 

Ha pHc. 6 noKaaaaa nocTpoeaaag nepecqeTHaSI cxeMa naY.-

n H T e p a T y p a 

1. F.A. Fishman~. Difference Counters. Electronic Engineering. Bd. 29 (1957), p. 546 • 

2. M.Kalthoff. Fortlaufende Differenzziihlung Elektronische Rundschau, Nr 6 (196 Q, s. 24D-245. 
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