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.[lng YM9HbW9HHSI rrpoe'leTOB MHOrOKaHal!bHOrO BpeMeHHOrO aHSl!H38TOpa e IISMSITbiO Ha 

cpeppHTSX IIpHM9HSieTeSI IIpOM9)f(YTO'IHSSI IISMSITb e Bp9M9H9M perHeTpSUHH 3HS'IHT9l!bHO M9Hb

WHM, '19M BpeMSI perHeTpSUHH OeHOBHOit IISMSITH 60llbWOit 9MKOeTH. 

8 .O&HHOI pa60T9 OIIHebiBSeTeSI IIpOMe)f(yTO'IH&SI IISMS!Tb e M9pTBbiM Bp9M9H9M 1 MKeeK, 

pa60TSIOIU&SI B yeTaHOBKe, eo,aep)f(8lU9it TbleSI'I9KSH8llbH09 38IIOMHH8101U99 yeTpoleTBO e_ MepT

BbiM Bp9M9H9M 20 MKeeK. 

npe.ayeMOTpeHbl .aaa pe)f(HMS pa6oTbl - IIpOBepO'IHblii H pa6o'IHit. B IIpOBepO'IHOM pe)f(H

Me IIpOHeXO,QHT 38IIOl!H9HH9 KS)f(,QbiM KO,QOM IIO O'lepe,aH Beex perHeTpOB, a 38T9M IIepeHOe 

9THX KO,QOB e KS)f(,QOrO perHeTpa B OeHOBHyiO IISMSIT&. 

B Ka'leeTBe aneMeHTOB naMHTH HeiiOnb3YJOTeH TyHHen&Hble .aHo.abl. 

EnoK-exeMa H npHHilHn pa6oTbl 

6noK-eXeMa npOMe)f(yTO'IHOI IISMSITH npRBe,aeHa HS pRe. 1 R eoeTOHT H3 KO.QOBbiX <lJop

MRpOBSTeneit, '19Tblp9X perReTpOB IISMSITR, peaepeHBHOrO e'I9T'IRK8 e ,aewR<lJpaTOpSMR, KOM

MyTaTOpOB 38IIReH, KOMMyT&TOpOB 'll!9HRSI, <lJopMHpOB&T9liSI 38IIHeH, <lJOpMHpOB&T9liSI 'IT9HHS1 H 

.OBYXK&eKS.QHbiX yeHl!HTeneit-<tJopMHpOBSTeneit. 

Eno~~:-exeMa <lJopMHpoBaTeneA 'IT9HRH R aanReH npHae.aeHa Ha pRe. 2. 

0IIHeSHR9 pa6oTbl 

a/ OnepanHH aaiiHeH 

Een& llpOM9)f(yTO'IH8SI IISMSIT& IIyeTa, TO HMIIyn&ebl e'IHTbiBSHHSI Ha Hee H9 IIpOXO,QSIT, TSK 

KaK KnanaH K 2 3aKpbiT 6naro.aapH OTpRUaTen&HoMy IIepeiia.ay e KonneKTOpa T 
11 

, KOTOpbll 

no.aaeTeSI Ha ero axo.a 'lepea <lJaaoHHBepTop ¢vt
3 

/pRe. 2/. 

HMnyn&e 'nyeK 38IIReH' no.aaeTesr 'lepe3 <l>.Hl' a.n19 ' exeMy 3a.aep)f(KH anl.Kl H 

3.n
2 

K KOMMyTaTOpaM 38IIHeH. 

npR IIyeTOI npoMe)KyTO'IHOI IIaMSITR TpHrrepbl peaepeRBHOrO e'I9T'IRK8 YCT&HOBl!9Hbl B 

TaKOe IIOllO)K9HH9 1 IIpR KOTOpOM HMnyl!&C, Bbi,QSB89Mblil <lJopMBpOBaTeneM 38IIHCH, llpOXO.QRT 

'19pe3 KOMMyTaTOp 3anReR T Ha WHHy 38IIHCR nepBOrO perHeTpa IISMSITR H <ll&KCHpyeT B 
ll 

aToM perReTpe KO.a, KOTOpbll no.aaeTesr c KO.aoBbiX <lJopMHpoaaTeneA T61- T 84• HMuyn&c c 

KOMMyTaTopa T 9 npoxo.aHT TaJt)Ke Ha wR<lJpaTop R IIepeao.aHT TpRrrepbl T 1-T 
8 

B TaKoe coc

TOSIHRe, IIpR JtOTOpOM 38IIRC& M0)1(9T IIpOH30ITH BO BTOpOI p·erRCTp, a 'IT9HB9 M0)1(9T npOH30I

TH C 1-ro perHCTpa. VIMnyn&eOM 3aiiReR B 1-yJO l!RH91Jty CHRMaeTeSI 6nOKHpOBKa e Kll8IISH8 

K
2 

ITpHrrep T 
17 

nepeao.aRTCSI B npoTHBOIIono*Hoe eocTosrHRe/
1 

R o'lepe.aHoA HMnynbc MHKpo

ceJtyH.aHol eepHH, noeTyiia!OlUel H3 Bp9M9HHOrO 6noKa &Hal!R38TOpa, IIpOXO.QHT Ha KOMMyTaTOp 

'IT9HHSI, eenR HaT ene,ayJOIUero HMIIyll&.ea 'IIyCK 38IIHeR' • 

3 



EcnH B cne,ayJOmHii TaKT /paCCTOSIHHe Me:>K,ay TaKTSMH 1 MKCeK/ DpHXO.OHT HMDYDbC 

'nyCK 38DHCH', TO ODHC8HH8H Bbime nocne.aoB&TenbHOCTb onepal{HH DOBTOpSieTCSI C TOil: paa

HHUeil:, 'ITO aanac& npoucxo.aaT 'lepea T 11 BO &Topol!: peracTp, TpHrrepbr T 
1

- T
1 

nepeso

.OHTCH B COCTOHHHe, DpH KOTOpOM 3aDHCb MO:>KeT DpOH30ii:TH B 3-ll: perHCTp, a 'ITeHHe-co 

BToporo peracTpa. 

6/ Onepauusr 'ITeausr 

Ecna aeT HMnyn&ca 'nycx aanucu', To HMnyn&c MHKpoceKyH.aao.li: cepHH npoxo.aHT q:epea 

xnanaa K
2 

aa ycHnHTen& Y H KOMMyTaTOpbi 'ITeHHH, 

1iepea KOMMyTaTOpbi 'ITeHHH Hl>fnyn&c npoxo.aHT aa nocne.aHJOIO aaasrTyJO nuae.li:xy. Ko.a, 

38¢HKCHpOBaHHbiH H8 Hell:, CTHp&eTCSI H nepe.aaeTCSI 'lepe3 .OBYXKaCK8.0Hbie ycHllHTenH 'ITeHHH 

Ha BXO.Obi TpHrrepoB M03Y. 

1iepe3 YCHllHTellb Y HMDyllbC npOXO.OHT Ha BXO.O 'nycK norHKH' OCHOBHOA DSMHTH H 

8036y:>K,aaeT KaCKS.Obi, .0810IUHe HMDYllbC 6llOKHpOBKH 'ITeHHJI H8 MepTBOe speMJI OCH08HOA na

MJITH. VfMnyn&c 6noxaposxa no.aaeTCJI Ha xnanaa K 2 q:epea noporoByJO cxeMy H npe.aoTBpa

maeT npoxom.aeaue q:epea aTOT xnanaH HMnyn&COB MHKpocexya.aHoi!: cepHH B Te'leHae speMeHR 

peracTpanHB xo.aa B OC.IlOBHOA: naMRTH. Boa a paT noporosoA: ~xeMbi Ha aa.aHeM Q:>poHTe aM

nyn&ca 6DOKRp08KR ¢83HpyeTCJI MHKpocexyH.OHOA cepRefl. VfMnyllbC 'ITeHRH npOXO.ORT T8K:>K8 

q:epea wHQ:lpaTOp Ha TpHrrepbi T
1 

- T I H CTaBHT HX B TaKOe COCTOHHRe, DpH KOTOpOM 3aDHCb 

MO:>KeT npOR30ATR 8 TOT perHCTp ,c KOTOporo 6biDO npOR3Be.aeH0 'ITeHHe, a 'ITeHHe - C ape-

.abi.aywero perHcTpa. 

a/ BnoxHpoaxa aanHcH H 'ITeHHJI 

B pa6o'leM pe:>KRMe 6noxapoaxa aanRCH ocymecTBnBeTCH TOllbKO 8 TOM cnyq:ae, xor.aa 

ace 'I&Tbipe perRcTpa aanonaeHbi. nocne CTHp&HRR I'ITeRHsr/ xo.aa c nocne.aHero peracTpa 

6noxapoaxa aanHCH CHRMaeTeH. BnoxRpoaxa 'IT&HHH /Maxpoeexya.aaoll: eepaa/ B pa6o'leM pema

Me oeyiUeCTBDHeTeH 8 cne,ay!OIURX Clly'laHX: 

1, apR nyCToA: npoMe:>KyTO'IHOA: naMHTR - nepena.aoM HanpH:>KeHHSI OT T 1'1 q:epea ¢.Vf 
3 

; 

2. apR aanHeH KO.Oa HMDYllbCOM 38DHeH 'lepe3 ti>.Vf 3 Ha O.ORH T8KTfHMnyn&e 3aDHCH 

onepe:>KaeT RMnynbe 'ITeHRJI Ha 0,1 MKCex/; 

3, Ha &peMSI perHCTpaiiHR KO.Oa 8 OeHOBHOil: D8MRTR RMnyn&eOM e DOporOBOil: exeMbi 

/n.C.f LlnRTellbHOCTb 9TOrO HMDyllbCa onpe.aensreTCH MepTBbiM BpeMeHeM OCHOBHOA: D8MHTR. 

B npoaepo'IHOM pe:>KRMe 6noxapoaxa aanHeR ocymecT8nHeTeH nocne aanHeR a nocne.aaaA 

peraeTp a CHHMaeTcH nocne 'ITeHHH c nepaoro perRcTpa. BnoxHposxa 'IT&HRH oeymeeTBnHeTcH 

noene 'ITeHHH c nepaoro peracTpa .ao aanHcH B noene.aaall:, a Taxme nocne xam.aoro 'ITeHHH 

H8 MepTBOe BpeMJI OCH08HOil: DaMSITH. nporpaMMbi nepeKDIO'I810TeH e DOMOWb!O pene. 

BpeMeHHaR .aRarpaMMa RMnyn&C08 npHBeileHa Ha pRe. 4. PRMeKRMR nHQ:>paMH o6oaHa'le

Hbi TO'IKR H8 6nox-cxeMaX, Ko.aOBbie RMnyn&ebi eo8na.aa!OT no JlPeMeHR e MHKp.oeexyH.OHOit 

cepKeA. VfMnyn&c 3aDRCR C.OBHHyT Ha 0,1 MeeK OTHOCIIT&ll&BO oeBOBBOit MRKpOC&KYHllHOit ee

pHB .ansr nyq:weA ¢aaBp08KR e xo.aoBbiMR RMnyn&eaMB. C.aaasyTas MBitpoeexys.aHaR eepa-. 
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06pa3yiOWaSI HMIIY1lbCbl 'IT9HHSI, aanep:>KaHa OTHOCHT91lbHO OCHOBHOII: Ha 0,3 MXC9X, KoHeU 

6nOXHpOBXH 'IT9HHSI cpaaHpyeTCSI cnBHHyToif MHXpOCeXyHnHoll: cepuell: H aanep:>KaR OTHOCBTenb-

RO aee Ha 0,1 MXC9X 3a C'I9T paccaChlBaHHSI HOCHTeneA B TpaH3HCTOpe T 1 , nopor<;>aoll cxe-

Mbl, 
3neMeHTbi cxeMbi 

HH>Ke 6ynyT onucaabl cnenyiDwHe aneMeHTbi: 

1 sr'leilxa naMRTB, 2·. Tpurrep, 3 xnanaH, 4. xonoabiA cpopMHpoBaTenb, 5. ycHJIBTenb -

cpopMHpOBaTeJib BbiXOnHoro CBrHana. 

l, .H qeifxa II8MHTB 

To'IB:a "a" /puc. 5a/ xapaxTepHCTHKH TYHHenbHoro nHona Sl'leli:KH naMHTH HneHTHcpHUHpy-

eTcsr c naoH'IHhlM HyneM, To'lxa "6" - c naoH'IHoA enHRHIIeil. Ka:>Knhlll: perHCTp conep:>KHT 

12 TSXHX SI'I99It, nocne IIOCTynneHHH HMIIYJibCa 'IT9HHH TYHH91lbHhl9 nHOnhl BCeX Slqeex paa

psrna nepeaonsrTcsr B TO'IKY "a". BenH'IHHa HMnynbca xona H HMnynbca aanHcH nono6paaa 

TaB:, 'ITO onHoro Ha HHX HenocTaTO'IHo nnsr nepeaona TYHHenbHoru_ .aRona B TO'IKY "6". Tonb

xo non BoaneilCTBHeM 060HX HMIIYJlbCOB TYHH91lbHhlll: n&on nepeBonHTCSI B COCTORHH9 "1 ", 

npu nepexone H3 TO'IKH "6" B TO'IKY "a" non B03neilCTBH9M HMnynbC8 'IT9HHR nponRcp

cpepeHIIHPOBaHHb!ll: nono:>KHTeJ1bHhlA nepenan c TyHRenbHoro n&ona npoxonRT 'lepea paanenH-

TenbHhlA nHon Ha WHHY .. cRrHan" • .Ling noBhlWeHRH Hane:>KHOCTH conpoTRBneHRH R 
1 

R R
4 

non6HpanHCb TaX, 'IT06hl rp&HHIIa Cpa6aTbiBaHHSI non B03neii:CTBH9M onHOrO H3 HMrtYJibCOB 

6hlna 7,5 z 0,2 B, 

2. TpHrrep 

.Lisa TpHrrepa peaepcHBHOro C'I9T'IHXa /pHc. 3/ co6paHbl Ha TpHonax T 2' ~... R r,' T ,. 

Ha T
1

, T 
11 

R T 
6 

, T 
8 

co6paHhl aMHTTepHbie noaTopHTenH. Paa6epeM pa6oTy TpHrrepa 
111 

T 2 , T II , npHHIIHn pa60Thl ero OIIHCSH B H COCTOHT B cneny10W9M, nycTb TyHH91lbHhll 

nRon HSXOnHTCSI Ha B9TBH M xapaxTepHCTHKH, Torna TpaHaHcTop T
2 

aanepT 6naronapH 

ManoMy Hanpsr:>KeHHIO Me:>Kny aMHTTepoM H 6aaoA, R Tox, onpenensreMhlll: naneHReM Hanpsr>Ke-

HHSI Ha conpOTRBneHHH B 9MHTTepe T 
2 

, npoxonHT qepea TyHHenbHbiA nRon R T 
4 

• Conpo-

THaneHae B xonnexTope T 
4 

nono6paHo Tax, 'ITO noTeHuHan Ha HeM B aToM cnyqae paseH 

z 1,2 B. noTeHuHan xonnexTopa T 
2 

pa&eH - 10 a, Tax xax 'lepea Hero. TOX He npoxo.aHT, 

EcnH TYHHenbHbiA .aaon HaxonHTCH Ha seTBR L , To 'lepea Hero apoxonRT Tox 1
1 

, a 

TOK 10 - 1 1 npoxonHT qepea TpaHaHcTop r2 ConpoTHBneHRe B xonnexTope r
2 

no.ao6-

paHo Tax, 'ITO noTeHuRan xonnexTopa oxaabiBaeTcR paBHhlM + 0,4 a. noTeHuHan xonnertTopa 

T 
4 

B 9TO.M cnyqae OXa3biBaeTCH p&BHbiM ": 9 B • .Llnsr yMeHbW9HHSI TOKa '19pe3 T 4 _ BKJIIO'le

HO COIIpOTHB119HRe C 9MHTTepa T 
4 

H8 WHHy - 10 B, 

nepe6poc TpHrrepa ocywecTansreTcsr c wHcppaTopoa qepea nHHRR aanep:>KKH paaHononsrp-

Hb!MH HMnynbCaMH, 

3. KnanaHbi 

npHMeHReMbie a .aaHHol pa6oTe xnanaHhl npencTaBnRIOT co6oa n&o.aHyiO cxeMy coana.ae-

5 
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SBA C 81\"P.TTepS&IM IIOBTop&TeneM sa B&lXOJie, 0TpBUaTem.HbiA HMIIYllbC npOXOJIHT sa Bb!XOJI 
,, ., 

TOnbXO B TOM cny'lae, ecnH IIOTeHUHan BCeX BXOJIOB B MOMeHT HMIIYJ)bCa OTpHUaTeneH, 

~·- : 

4. KoJIOB&IA popMHpoBaTenb 

Ka>KJI&IA H3 XOJIOB&IX ¢opMHpoBaTeneA ~~- T
14 

co6paa aa JIByx TpHOJiax, OJIHH aa xo

Top&IX HBnHeTCH ¢a30BHBepTOpOM, JipyroA - SMHTTepH&IM IIOBTOpHTelleM, 0oTeSUHa11 B xon-

neXTOpe SMHTTepsoro IIOBTOpHT911H perynHpyeTCH H OnpeJienaeT aMIIliHTyJIY- XOJIOBOrO HMIIyllb

Ca, 3a C'19T SaX81!11BB8RBH SOCHTeneA B 6aae IIOBTOpBTeliH IIpOHCXOJIHT He5ollbWOe yiiliOWe-

SB8 BMIIyllbCa. 

5. YcaliHTen&-dppMHpoBaTen& B&IXOJIHoro caraana 

Ka>KJI&IA sa JI&esaJiuaTB yCBliHTeneA- <PopMHpoBaTenell: BbiXOJIHoro car&ana T
21

- T so 

C05pali sa JIByX TpaH3BCTOpax. 5naroJiapH HaC&IWeHH 10 IIOliO>KHTem.H&Iil: HMIIyli&C Ha B&IXOJie 

BTOpOrO TpaS3BCTOpa yiiliOIUaeTCH. .LlnH ylly'IWeHHSI IIOM9XOyCTOii:'IHBOCTH 6aaa BTOporo TpaH-

3BCTOpa IIOli.COeJIBS8Ha X 38Mlle qepea HOpMan&HO OTKp&ITbiA JIHOJI. 

3aX1110'19HHe 

0n&CaHHaH CX8Ma JI11HT911bH09 8p9MH HaXOJIBTCH 8 SXCIIllyaTaUHH COBMeCTHO C TbiCH'Ie

JtaHallbH&IM apeMeHH&IM a&anaaaTopoM. Kax noxaaana axcnnyaTauas, cxeMa o5naJiaeT Bbico

/2 3/ 
JtOI HaJI8>KHOCTbiO. Oo cpaBHeHHIO C OIIHCBHB&IMH B ' CXeMaMH JiaHH8H CXeMa o6naJiaeT 

C118llyiOIU!fMB li.OCTOHHCTBaMB. 

1. OpaMe&e&ae eneMeHToB, o6naJiaiOIUBX 6on&wBM aanacoM no 6&ICTpoJieil:cTBHIO, noa&o-

11B110 IIOB&ICHT& HaJI9>KHOCT&, 

2. 0pHM9H9HH8 peeepcBBHOrO C'leT'IHKa perHCTpOB II03B011H110 BBeCTH 61IOXHpOBKy aanHCH 

npa aanon&eHHH acex peracTpoe. BnaroJiapH aToMy
1 

HCKliiO'IeH&I c6oa npa 5om.wax aarpyaxax. 

3. BeeJie&ae npoBepO'IHoro pe>K&Ma Jiano xopowaA M-eTOJI KOHTpons acnpaBHOCTH Bcex 

TpaXTOB aSa11H3aTOpa, 

AeTop&I C'IBTaiOT CBOBM npHSITS&IM JIOnrOM B&IpaaHTb 6naroJiapHOCTb n.A. MaTanHHy aa 

PSill U8BB&IX C088TOB. n H T e p a T y p a 

1. I.Amody, W.F.Kozanowsk.y. R.C.A.Review. N 4. ( 1961). 

2. n.A. MaTaliHB, A.M. illBMaHCKHA, C.H. lfy6apoB. lv\Horoxaaan&B&Ie aMIIliHTyJIH&Ie H Bpe

M9BB&Ie aHa11H3aTOp&l C CHCTeMOil: perHCTpaUHH Ha ¢eppHTOB&IX cepJie'IHHKaX • 0epe

li.OBOI Hay'IBO-TeXHB'Iecxal OII&IT. TeMa 21, B&In. 5 JN2 P-61-28/5, UHT3HH, M., 
1961. 

8. Nuclear Electronics Vol. ll Conference proceedings, Balgrade ( 1961). De Loto. Adress scalier and Temporary 
Memory for a transictored time of flight analyzer. 
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