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A H H o T a u n: g 

Onn:cbmaeTcg npn:Hun:n pa6oTbi ycTaHOBKH .nng cHgTn;g MHoroMepHbiX 

cneKTpoB I aMnmrTyaa - BpeMg/, cocTomueil n:a 20-Tn: KaHanbHOro ceneKTopa, 

6brcTporo KOHBepTopa, npeo6paayroruero aMnnn:Tyay n:ccneayeMbiX n:Mnynbcos 

Ha BpeMg, H 128-MH KSHSnbHOI'O aHann:aaTopa. 

npn:BO.I:{HTCg CX8Mbi 6biCTporo KOHB8pTopa. M-epTBOe BpeMg npH aMnnn:Ty.n-

HOM aHann:ae 0,1-0,2 MKCeK /npn: pern:cTpaun:n: He 6onee 6 HMnynbCOB aa 

UHKn/ • 

Pa6oTa BhmonHeHa coBMecTHO ,coTpy.nHHKaMn: ct:>YIAH n: OYI.HYI n: aono)!{eHa 

Ha KoH¢epeHun:n: no pa.nn:oaneKTpOHHKe B MocKBe B MapTe 1859 ro.na. 

B coaaaHHH 20-TH KaHanbHoro BpeMeHHoro ceneKTopa npiiHHMann: yqacTn:e 

BopoHOB A.E. n: Mypn:H YI.B. 

f" 



1. npHHUHU paOOTbJ 

YcnemHoe pemeHHe HeKoTophiX !lJn:an:qecKHX aa.uaq, castaaHHhiX c UHKliH'IHbiM 

npoTeKaHHeM KaKoro-nn:6o npouecca, KaK Hanpn:Mep, HaMepeHHSIMH npH nepn:o.un:

qecKOM OOITy'IeHHH pa,llHBTOpOB npH pa6oTe C yCKOpHT9lJSIMH 0 CTBHOBHTCSI B03MO>K

HbJM npH 3H8HHH BpeMeHHOii: 38BHCHMOCTH aMUlJHTY ,llHOrO CUeKTpa Ha BbJXO,lle perH

CTpHpyromero ycTpoii:cTaa. TaKHe .uaHHbre Haxo.ustT ace 6onbmee npn:MeHeHHe n: HMe

HYIOTCst KBK MHOl"OMepHbJe cneKTpblt lJHOO KBK perHCTpaUHSI cneKTpa B .llBYX H3Mepe•. 

HHstx. YMepeHHO ObJCTpoe nony'IeHHe BbiXO.llHhiX .uaHHhiX npH TaKHX HaMepeHn:stx Mo

>KeT ObJTb .llOCTHrHyTo TOllbKO npH 6onbliiOii: HHTeHCHBHOCTH n:cxo.uHoro cqeTa, TaK 

KBK TenepB B KB>K,llbJ:fi BpeMeHHOii: ;r~HTepaan UpHXO,llSIT HMUYllbCblt KOTOpbre B 

CBOIO O'Iepe.llb .ll01I>KHbJ pacnpe.uenS.TbCSI UO MHOl"OK8H81IbHOii: CHCTeMe O'Iepe.llHOrO 

BMUlJH.TY.llHOl"O 8Ha1IH38TOpa • 

.Llnst ObJCTpoii: O.llHOKpaTHoii: perHcTpaun:n: nonHoro cneKTpa .uon>KHO 6hiTb He 

MeHee HeCKOllbKHX COTeH CT8H.ll8pTHbiX MHOl"OK8H8llbHbJX BMUliHTY.llHbJX 8,H81IH38T0-
3 .. · 4 

poa, KB>K,llbJii: K8Ha1I KOTOporo ~OlJ>KeH HMeTb 9MKO~Tb He MeHee, '19M Ha 10 -10 

HMUylibCOB, Toe• ,llJISI y.uep>KaHHSI BCeii: HH!lJopMBUHH HY>KHO HMeTb, UpH ,llBOH'IHOii:. 

K8H8llbHO:fi CHCTeMe UBMSITH B 8MlllJHTY.llHbJX 8H8JIH3aTOpaX ,llO 100 TbJCSI'I ane-

MeHTOB UBMSITHa 

BnonHe O'IeBH.llH0 0 'ITO UOCTpOeHHBSI TBK CHCTeMa Oy,lleT BeCbMa rpOM03,llKO:fi 0 

C HH3KHM HCU01Ib30BaHHeM OT,llelibHbiX ee 9JieM9HTOB. 

npoCTOe H3MepeHHe CUeKTpOB OT,llellbHbJM CT8H.ll8pTHbiM aMUlJHTY.llHbiM aHa

lJH38TOpOM MO>KeT IIOTpe60B8Tb KBK Macey BpeMeHH, Ta:K H Bbl3B8Tb Tpy.llHOCTH 

COUOCTSBlieHHSI OT,llellbHbJX H3MepeHH_ii:, 'ITO 9KBHB8ll9HTHO CHSITHIO OObJ'IHOro 8MII1lH

TY.llHOl"O cneKTpa O.llHOKaHanhHhiM .llH!lJ!lJepeaun:anhHbiM aHanHaaTopoM. 

3Ha'IHT9llbHOe YCKOpBHHe npOBe.ueHHSI perHCTpBUHH CUeKTpa B .llBYX H3Mepe

HHSIX Morno Obi ObiTb ocymecTBlieHo npH HallH'IHH BMUllHTY.llHOro aHann:aaTopa c 

BeCbMB M81IbJM MepTBbJM Bpe'MeHeM /UORB.llKa 0,1 MKCeK/ TaK, 'ITO 38 Ka>K,llbJil: 

UHKli ,lllJSI TaKoro 8:Ha1IH3aTOpa OTBO,llHlJOCb Obi cpaay IIOlJHOe BpeMSI perHCTpauHH 

8MU1IHTY.llHOrO cneKTJ)a B 38.ll8HHOM apeMeHHOM l'IHTepaane • .[lnsr UOCTpOeHHSI 

TaKoro aHanH~a-ropa pauHoHanbHO npH.MeHHTb KOCBeHHbre MeTO.llbi. O.uHHM Ha TaKHX 

MeToroB HB1ISI97CSI npHMeH9HHe UpHHUHUB aneKTpOHHOil: JI8MHTH 0 npe.llJIO>K9HHOro 

: 
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anst sTnx· ueneii B 1953-1954 r. 1,2 • CyTb rrpnauHna aaKn.IOqaeTcSI B aoaMo:m:-

aocTH OhiCTpoil aanncn Hccne.zlyeMhiX cHraanoa c nocneayiOmeii MeaneHHoii pacumcp

pOBKoil nonyqeHHhiX aaHHhiX. 

l13 BCeX B03MO)KHhiX B8pH8HTOB npHMeHeHHSI STOrO npHHUIHI8 6hm caenaH 

Bhr6op aa ·cxeMe, ynpomeaaoe npeacTaBneHHe o KOTopoii aaeT cpHr. 1. 

l1 ccneayeMhie HMnynbchi nocTynaiOT aa OTKJIOHSIIOI.llHe nnacTHHhi o6bi'IHoii 

aneKTpoHao-nyqeaoii Tpy6KH1 cMemast aarallleHHbiii nyq no BepTHKanH •. BenH'IIIHa 

CMel.lleHHSl nponOpUHOH8nbH8 8MnnHTyae BXOaHbiX HMnynbCOB. CneunanbH85I CXeMa 

noacBeTKH OTKpbiB8eT nyq Tpy6KH. H8 10-30 HCeK B MOMeHT ero M8KCHM MbHOrO 

OTKnOHeHHH, OCTaBnHSI TeM C8MbiM ll8 9KpaHe o6nacTb c 6onee nono:m:HTenbHbiM 

noTeHuHanoM. 

nocne noacBeTKH nyq onycKaeTCH H OaHOBpeMeHHO HCXOLlH85I TO'IK8 o:m:Haa

HHR CaBHraeTCR Ha. 5-10 MM no 8Kp8HYo C npHXOaOM UOCJieayKll.llHX HccneayeMbiX 

HMnynbCOB UMKn 38UHCH nOBTOpsteTCHo 

TaKHM nyTeM Mo:m:ao aanncaTb Ha Tpy6Ke c aHaMeTpOM SKpaHa 100 MM ao 

10-20 HMnynbCOBo. npH yMeHbllleHHH caan:ra ao 2-3 MM 'IHCnO perHCTpHpyeMbiX 

HMnynhCOB MO)KHO yBenH'IHTb ao 30. 

C'IllThiBaan:e aanncaHHOil n:HcpopMaunH·rrpoHaBoaHTCSI OTKphlThlM nyqeM 

Tpy6KH. npu aTOM paCTpOB8H pa3BepTK8 npOXOaHT no TeM :m:e BepTHK8JIHM, rae 

npoHcxoaHna aanHCh 

HOH y aKpaHa Tpy6KHo 

/cpHr.l I. Cnraanbr naMSITH CHHMaiOTCH c aHTeHHbr, yKpenneH-
~ . 

" 

l1HTepaanbr apeMean, OTC"'HTbiBaeMbie oT· aaqana oqepeaaoii paaaepTKH ao. 

cnraana naMSITH, nponopunoaanbHbi aMnnnTyaaM HccneayeMhiX cHraanon. 

nonaast cxeMa paapa6oTaaaoii ycTaaoBKH, npenaaaaaqaeMaSI ami CHSITHSI 

MHOrOMepHhiX cneKTpOB, BKJII0'!8eT B ce6SI: 

xl 
a/ ycTpOHCTBO anSI OaHOBpeMeHHOll p~rHCTp8UHH BCUOM OI'8TeJibHOrO 

BpeMeHHOrO CUP.KTpa HMUYJibCOB, nOCTYU810l.llHX OT OTaenbHOrO aaT'!IlK8 C OTHO

CIITeJibHO M8JIOH CKOpOCTbiO C'!eTa. 3Ta perHCTp8UllH OCyl.lleCTBJIHeTCSI BpeMeHHbiM 

x/ 
BpeMeHHO:ii ceneKTOp Ha 20 KaaanoB paapa6oT 8H WTpaHHXOM l1.B., BopoaKo-
BbiM A.E., 3a6nHKHHbiM r.l1., Mypn:HbiM VI.n. 

\. 
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ceneKTOpOM H8 20 K8H8J18X, .llJ'IHTeJ'IbHOCTb p800Tbl KOTOpbiX MO:>KeT MeHHTbCSI OT 

10 .oo 80 MKceK. H 8'18110 p800Tbi nepBoro K8H8J18 Mo:>KeT 6biTh ycT8HOBneHo no 

OTHOllleHHIO K nycKOBOMy HMnyJ'IhCY H8 Bemi'iHHY OT Q .llO 16 QOQ MKCel\ C rp8.ll8-

UHHMH qepe3 10 MKCeK• - . 

PerHcTp8UllSI BpeMeHnoro cneKTp8 B .llB8.llU8THK8H8J1hHOM ceneKTope Be.oeTcSI 

H8 .oeK8TpOHHbiX C'ieTH.biX CXeM8X, npll 9TOM OTCYTCTByiOT K8Kl!e-nH60 menH IIJ'IH 

H8J'IO:>KeHHSI Me:>K.oy K8H8J18MHo 

5/ KoHBepTop8, npeo6p8ayiOmero 8MnnHTY.llY nccne.oyeMbiX cnrH8noB BO Bpe

MeHHOfi HUTepB8ho 

' 'i/:7 

KoHBepTop cnoco6eu 38nHC8Th .oo 6 HMnynhCOB np_H MepTBOM BpeMeHH 

0,15 - 0,2 MKCeKo YfHTepB8J1 BpeMeHH, .B KOTOpOM npollCXO.llllT perHCTp8UHSI 

HCCJ'I e.oyeMbiX HMnynhCOB COOTBeTCTByeT. BO BpeMeHH H30p8HHbiM K8H8J18M 20-K8H8J1b

HOPO BpeMeHHOPO ceneKTOp8. M HHHM8J1bHbiH HHTepB8J1 perHCTp8UHH p8BeH 10 MKCeKo 

8hr6op wHpHHbi HHTepB8J18 perHCTp8uHH npoHaBo.oHTCSI nyTeM BKJ'IIO'ieunsr TyM6ne-

poB. 

UHKJ'IH'iHOCTb p8oOThi KOHBepTop8 - He .Meuee 100 B ceKyH.oy. 8T8 BeJ1H'iHH8 

BbiOp8H8 C yqeTOM p800Tbl 8nn8p8Typbi B KOMn'neKce C ObiCTpbiM HMnynhCHbiM pe8K

TOpOM n860p8TOpHH HeHTpOHHOH ¢H3HKH 0o'be.llHHeHHOP0 HHCTHTyT8 H.llepHbiX llCCJ1e

.llOB8HHH, UHKJ'IH'iHOCTb p800Tbl KOTOporo He Bbillle. 100 HMnyJ'IhCOB B ce_K, 

B/ 128-K8H8J1bHOPO BpeMeHHOPO 8H8J1H38TOp8, KOTOpbiil: H3MepHeT .llJ'IHTeJ'IbHOCTb 

HMnynbCOB C BhlXO.ll8 KOHBepTOp8. CneKTp .llJ'IHTenbHOCTH H MnynhCOB, cooT-

BeTCTBYlOlllHH 8MnJ1llTY.llHOMy cneKTpy• HMIIYJ'IbCOB nOCTYIIHBlllHX H8 BXO.ll KOHBepTOp8, 

p830HBaeTCSI H8 128 K8H8J10Bo EMKOCTb K8:>K.llOPO K!;1H8J18 2
16

-1. YfHcpOpMBUHSI 0 

'IHCJ'Ie HMnynhCOB, nocTynHBlllHX B K8H8J1bi, Xp8HHTCSI B aanOMHH8IOUleM ycTpOHCTBe, 

B K8'iecTBe 38nOMIIH8IOUlero ycTpoil:cTB8 ncnonhayeTcSI M8TpHU8 H3 cpepp~TOBhrx 

cep.oe'IHHKOB, p800T810Ul8SI no npHHUHny COBn8.oeHHH nonyTOKOBo YfHcpOpM8UHSl 0 

'IHCJ'Ie nMnynhcOB B K8H8J18X ne'i8T8eTcSI H8 6yM8re c noMOlllhiO pynoHHoro 6yKBo-

ne'i8T8IOUlero Tenerp8cpHoro 8nn8p8T8 PTA-50._ noK8H8J1bHblil: OTC'ieT MO:>KeT 

6biTh npoHaBe.oeu no HeOHOBhiM HH.llHK8TOp8M B .llBOH'iHOil: cnc'reMe. H86niO.oeuHe 

cneKTp8 K8K B npouecce H85op8 HHcpopM8UHH T8K H nocne Ha6opa ocymecTBJ'IHeTcSI 

. l H8 aneK'rpOHHO-nyqeBOH Tpy6K9 0 npe.oycMOTpeH8 B03MO:>KHOCTb HCnOJ1b30B8Tb 

BMecTo 128-K8H811hHOrci BpeMeHHoro aHanHa~Topa 8MnnHTY.llHhiH aHaJ1H38Top AYf-100 
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"Pa.llyra", KOTOpbiit B STOM Clly'1ae pa6oTaeT no H8CKOilhiW HHOH nporpaMMe 

fBBO.llHTCSI H860llbll1He nepe.ll81IKH 8H8llH38TOpa, He HCKlli0'18IOI11He ero OCHOBHOI'O 

H83H8'18HHH/ • 

Hn:>«:e onHcbiBaeTcsr nHlllb tJaCTb ycTaHOBKH, OTHOCHillBHCH Henocpe.llcTBeHHO 

K KOHBepTOpy. 

"" 
2. BnoK-cxeMa KoHaepTopa 

BnoK-cXeMa KOHaepTopa npnae.lleHa Ha cpur. 2, snropbi HanpH:>KeHnii, noHcHn

romne pa6oTy cxeMbi~ - Ha cpnr. 3 •. 

Bxo.llHbie nono:>«:nTenbHOit Ii:oilHpHOCTH HMnynbchi 1 nocTynHBlllHe Ha "Bxo.ll" 

KOHB8pTopa 1 npOXO.llHT B llOCll8.llYIOillYIO '18CTb CXeMbl llHlllb TOI'.ll8 1 KOI'.ll8 Ha 

6noK nponycKaHHH } /cpHr. 2/ llOCTynaeT ceneKTOpHblii HMllYllbC OT 20-KaHBllbHOI'O 

apeMeHHoro ceneKTopa. Bbi.lleneHHbJe TaKHM o6paaoM BXO.llHbie HMnyn~cbi cpopMupy

JOTCH cxeMoit ynnomeHHH a HMnynhCbi 'c nnocKo.ii aepll!HHOii u aMnnn:ry.lloii, paa

HOii ll0ll0BHH8 aMllllHTY.llbi BXO.llHbiX HMnynbCOB. 

nocne ycuneHHH YCHlJHTeneM · "Y" HMllYllbCbl llOCTynaiOT Ha nnacTHHbi 

aepTHK8llbHOI'O OTKllOHeHHH aneKTpOHHO-ny'18BOii Tpy6KH. 

poro 

O.llHOBpeMeHHO c STHM cpa6aTbJaaeT reHepaTop no.llcaeTa, HMnynr:,c c KOTo

OTKpbiBaeT paHee. aanepTbiii nyq Tpy6KH· I a' c:l:>Hr.3 I. M OM8HT llO.llCTB9TKH .. ~ 
" 

perynHpyeTCH ·TaK 1 '1T06bi HMllYllbC llO.llCBeTa npHXO.llHllCH Ha ynnomeHHYIO aepll!HHy 

BXO.llHO!'O HMllYllbCa • 

. 06pa30B8Bll!HHCSI B peaynbTaTe llO.llCBeTa llOT8HUH8llbHblH penbecp Ha 3KpaHe 

Tpy6KH SlBllSI8TCSI HHcpopMBUHefi 06 aMnnHTy.lle BXO.llHOI'O HMllYllbC8o 

n ocne 38llHCH nepaoro HMllYllbCa Ha ropH30HT8llbHbi8 "X" llll8CTHHbl Tpy6- f 
KH oT 6noKa reHepaTopa paaaepTKH ill ll0£l89TCSI "CTyneHbK8" H8IIpst:lK9HHH 

/e, cpHI'o 3/ 1 STHM 069CII9'1HB89TCH CM9Ill9HH9 ny'1a H8 COC9.llHIO!O B9pTHK8llb /cpHr.l/. 

C IIpHXO.llOM BTOporo H IIOCll9.llYIOI11HX. UMIIYllbCOB npoueCC 38IIHCH IIOBTOpHeTCSI. 

no O·KOH'1aHHIO ceneKTopHoro HMnynr:,ca nponcxo.llHT "aanapaHne" cxeMbi npo-

nyCK8HHH H H8'1HH8!0TCSl UHKllbi C'1HTbiB8HHH H CTHp8HHSI. 

~ .. ,~ 
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UHKJI cqHTbiBaHHH aaKn roqaeTcH B nocne.ll oeaTenbHOH paaeepTKe. nyqa TpyoKH 

no BepTHK8JlHM, Ha ·KOTOpbiX npOBO.IlHJ18Cb aanHCb HHcPOJJM8UHHo no.llCBeTKa nyqa 

npoHSBO.IlHTCH HMnyJibcaMH, BbrpaoaTbreaeMbiMH B t5noKe 1 Y reHepaTopa cnncbrea

HHH. PacTpoeaH paaeepTKa nyqa no aKpaHy TpyoKH ocymecTBJISieTcst mmooopaaHbiMH 

j HMnyJibC8MH 1 reHepHpyeMbiMH B onoKe 1Y /r, qmr.3/ H cTyneHqaTooopaaHbiMH 

HMnynbcaMH oT t5noKa III reHepaTopa paaaepTKH le, ¢Hr.3 I. 

YJHTepBaJI BpeM9HH1 nponOpllHOH8JlbHbiH aMnJIHTy.lle BXO.IlHOrO HMnyJibCa, OT 

Ha'Iarla BepTHK8JlbHOH pa3BepTKH .llO nOSIBJieHHH CHrHana Ha 8HTeHHe TpyoKH cPHKCH-

pyeTcst TpHrrepoM 1 onoKa lY. TpHrrep 1 onpoKH.IlbiBaeTcst cnycTst 10 MK ceK 

' 'it'? 
OT HaqaJia BepTHKaJibHOH paaeepTKH H .B03BpamaeTCH B nepBOH8'!8JlbHOe COCTOHHHe 

HMnYJibCOM c aHTeHHbi. VI MnyJibCbi c TpHrrepa 1 /a, ¢Hr.3 I HBJIHIOlllHecH BbiXO.Il

HbiMH HMnyJibCSMH KOHBepTOpa 1 H3MepH_IOTCH 128-MH K8H8JlbHbiM aHaJIH¥TOp0Mo 

EcnH HMnynbcHaH aarpyaKa neeenHKa, TaK qTo sanHcb npoHcXOAHT He Ha 

BCeX. BepTHK8JlHX 1 TO npH cqHTbiB8HHH TpHrrep 1 B03BpamaeTCH oqepe.llHOH pas 

B HCXO.IlHOe COCTOHHHe KOHUOM HMnyJibCa nO.IlCBeTKH. 8 9TOM CJiyqae BbiXO.IlHOH 

HM"nyJibC KOHBepTOpa HMeeT .llJlHT9JlbHOCTb, npeBbiW8IOlllYIO nOCJ19.1lHH:li K8H8Jl aHa

JlH38TOpa H n09TOMy He perHCTpHpyeTCH nocJie)lHHM • 

.LlJis:t noJIHOrO CTHpaHHSI HHcpopMSUHH C 9KpaHa TpyoKH H no)lrOTpBKH ycnOBHH 

.llJlH Jiyqwell nOCJ19.1l YIOlllBft aanHCH 38 UHKJIOM cqHTbiB8HH H1 HBJlHIOlllHMCH O.llHOBpe

MeHHO CTHpSIOlllHM, CJie.llyeT UHKJI CTHp8HHH 1 KOTOpbiH 38KJIIOqaeTcH B noBTOpHOH 

pacTpOBOH pa3BepTKe ny'la IlO 9KpaHy. npH 9TOM Jly'l npOXO.IlHT no 0 15-1 MM B 

CTOpOHe OT paaBepTKH UHKna C'IUTbiB8HHH 1 nOCJle)lHee .llOCTHraeTcH )lOnOJIHHTenb

HbiM CMemeHHeM Bcero pacTpa H8 Bp~MH UHKJ18 CTHp8HHH f>K 1 cPHr.3/. 

3~ BnoK nponycKaHHH 

BnoK nponycKaHHH /qmr.4/ BKJIIO'IaeT B cet5H co6cTBeHHO cxeMy nponycKaHHR 

/naMnbi nl - n4. n~ I, TpHrrep ynpaBJieHHSI ;nl4' nl5/ co BCilOMoraTeJibHbiMlf 

JiaMnaMH Ina, n1B' nl7/' YCHJIHTeJib Ha JlaMne nlO' cxeMy ynnomeHRH 

fnfl n
6

, .Lll ,.£l
2
,J, H BbiXO.l;lHOft KaTO.IlHbiH noBTOpHTeJib/ n11 , n

12
• 

M e>K .llY KaTO.IlHbiMH IlOBTOpHTeJI.HM R n l H n 
4 

HSXO.Il RTCH CXeMa orpaHR'IeHH H: 

conpoTHBJieHHe Rt ' .llHO.Il n2 H. neHTO.Il ns·· 
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naMna ns B HOpM81JbHOM COCTOHHHH npoBO.OHT. Bnaro.oapst STOMY nonomHTerib-

Hhifi axo.oaofi HMnynbc racaTcR aa conpelTHanea2a R a • 

LJTOOhi BXO.QHhie HMDY1IbChi C 001IbWOfi: 8Mnm!Ty.oofi: /,oo iOO B01JbT/ He npo~ 

xo.oHnn aa Bhixo.o cxeMhi nponycKaHHH, >Iepe3 iuiMny it7 ocymecTBlisteTcst c8Morame

HHe STHX ltMDY1IbCOB1 KOTOpoe 38K1JIO'i89TCSl B liMDY1IbCHOM yBe1JH'i9HJiH TOK8 Jt3 
38 cqeT no,oaqlf qacTH BXO.OHOt'O CHt'Ha1Ia Hli C9TKY 1J8Mnhi n S" 

CeneKTHpYIOlllHfi HMny1JbC, ClP83HpOBaHHhi:A C OCHOBHOft cepnefi: 100 Kt'Ilt 3S

.0810UlBfi Bee BpeMeHHhle COOTHOWeHHSl B YCTBHOBlt'e, OOpOKlt.OhtBaeT TpHrrep n14, 

HMDY1IbChi c KOToporo qepe3 OOBTOpHT91Jb ns H 1JaMny nea 3anupa!OT ns· B 9ToM 

C1Jy>Iae BCe HMnynbChi CO BXO.C\8 KOHB9pTopa qepe3 n l li conpOTHBJI9HHe k. t IlpO.;. 

XO.QRT H8 KSTO.OHhifi DOBTOpliT9iib n4• 

no OKOHtl8HHIO ceneKTOpHOt'O HMDy1JbC8 n3 OTnHpaeTCR 1 T9M CBMhiM 61JOKR'pye'l 

BXO.ll KOHBepTopa. 

CxeMa yD1JOUl9HH.fl BK1JIOqaeT .OB8 K8TO.OHhiX TIOBTOpHTe1J.fl n
4 

H n
5

, n
6 

H 

.OB8 .OHO.ll8 LJ. 1, LJ.2• 

Pa6oTa CX9Mhi 'ynnomeamt 3i!lKiJIOqaeTC51 B 38pst.oe qepe3 .llRO,Q nl eMKOcTH 

39 n<P no 1/2 aMnnuTynhi JlXO,oaoro HMnynhca. Ynpaaneime aapstnoM n: paapstnoM 

9MKOCTH ocywecTB1JstBTCSl TeM me BXO.QHhiM HMDY1IbCOM qepea n4 H ,QHO,Q n
2

• 

YnnomeaHhifi n:Mnynhc ycrrnHBaeTcst ycHnn:TeneM "Y" H noaaeTcst Ha nnacTn:Hbi 

Be pTHK81JbROt'O OTK1JOH9 RHSl nyqa Tpy6KH. BXO_;;tH hie HMnyJibC hi nocne CXeM hi npony-

" 
cKaan:st nocTynaiOT TaKme aa ycumxTenb n 10 H aanee aa 6noK reaepaTopa noa

caeTa. Ha3HaqeaHe naMn n9,nl3 6yaeT omrcaHO B paanene 5. 

4. reaepaTop no.ocaeTa 

{ 
BnoK reaepaTopa noacaeTKH, noKaaaHHhi fi a a ¢Hr. 5A, npenHaaaaqea nmt 

pa60Tbi C HMDY1IbC8MH ,Q1JHT91JbHOCTb!O 6onee 0 12 MKC9K 0 n pH STOM CX9M8 <iJ~pMH

pyeT nMnynhChi no.ocaeTKH .onnTe1JhHOCThiO 0,07 MKceK. 

HA nl, n2 Bhin01JHeHa cnycKOB8Sl cxeMa, ltMDY1IhCbi KOTopofi: nocTy08lOT Ha 

ceTKY H~pM81JhHO OTKphiTOfi 1JSMOhi ns. B 8HO,Qe ns BK1JIOqeaa KOpOTK038MKHyTaSI 

1JHHHst. 3anepmKn:1 n'onomn:Te1JbR.hiit HMDY1IbCt c<iJopMltpOB8HHhtfi Ha 1JHitHH OTKphiB89T 

BhiXO.OHYIO JUlMIIy n4• 
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0TpHUBT9UbHbiH HMnynhC C BHO.llB n4 cny>KHn .llUSI nO,llCBeTa nyqa Tpy6KH 

npH aanHcH, nono>KHTenhHbiil c .llHHO.lla - aanycKaeT 6noK reaepaTopa paaB'epTKH. 

npH pa6oTe C BXO.llHbiMH HMnynhCaMH ,llUHT9UbHOCTbiO Meaee 0,2 MKCeK 

HCnOnbayeTC~ 6nOK nO,llCB9TKH cPHt'e 5B. 

0H COCTOHT H3 .llBYX naMn ,THna 6B1D CXB8'19HHbiX o6pa'l'H01!: CBSI3biO qepea 

ueno'IKH RC c BeCbMa ManbiMH nocTomtHbiMH BpeMeHH I R =470 oM, C =net> H 

20 net>/ o 3TO n03BOJmUO B OTUH'IH9 OT H3B9CTHbiX CX9M 1 C03,ll8Th reHepaTOp C 

M9pT_BbiM BpeMeHeM Meaee 0,1 MKC9K H pa3BHB8I0rU9M H8 BbiXO.llHOM conpOTHBU9HHH 

R HMnyn&ehi .llUHTen&HOCThiO 10-20 eceK c aMnnHTy.lloil .llO 30 B. 
' ., 

5. reaepa'l'Op p83BepTKH 

BnoK reaepaTopa paaBepTKH lcl>Hr. 6/ BKniO'IaeT: ueno:'IKY H3 6-TH TpHrrep

HbiX CXeM C KUIO'I9BbiMH naMnaMH M9>K.zlY HIIMH /n5 n6 
....... n

16
J H naMny c6poca 

nlT 

CTynea'laTaSI paaBepTKa B unKnax c'IB:ThlBBHHSI :a cTnpaaag ocyiUec'l'BnHeTcSI 

5-IO nepBbiMH TpnrrepHhlMn cxeMaMH. BbiXO.llHOe aanpSI>Keaae c aHO.llHhiX aarpyaoK 

neBhiX nneq TparrepoB cyMMHpyeTcSI aa o6IUeM conpoTmmeana R 
1
• 

YfMnyUhCbi1 nocTynaiOIUI19 qepe3 ,lliiO.llbl .n
1 

H .n
2 

OT reaepaTopa nO,llCB9T8 

B UHKne aanncn HUH OT reHepaTopa CnHChlB8HHH - UHKUBX C'IHThlB8HHSI H CTHpBHHSI 1 

nocne,llOB,BT9UhHO nepeBO,llHT TpHr.repHyiO ueno'IKY BO B3B9.ll9HH09 COCTOSIHHe /npa

Bbie nonOBIIHbi naMn n6, n8 • 0 • • n14 npOBO,llHT/. 

nocne.llOBaTen&aocTb nepeBo.lla o6ecneqaBaeTcH KniO'IeBbiMn cxeMaMH, ynpaBne

ane KOTOpbiMH ocyiUeCTBnHeTcSI · no TpeT&:aM ceTKaM naMn c npe.llbi.llYIUero Tpnr-

repa. 

LUecTaSI -rpnrrepaag cxeMa 1n
1
o( B coa.llaHnH cTyneH'IaToil paaBepTKH ae 

I 

Y'IBCTByeT1 OHa OCyiUeCTBnSieT c6poc nSITH nepBbiX TpHrrepoB no. OHOH'I8HHIO 

unKna c'IIrTbiBBHHH Je, qma.3/. Yf·Mnyn&c ... c6poc" OT 6-ro -rparrepa qepea c xeMy 

BHTIICOBnB,ll9Hirii ./naMna n
13 

ci>nr.4/ 6noKa nponyCK8HHH H· naMny C6poca n
17 

/ci>Hr. 6/ OCyiUeOTBnSieT c6poc. C6poc npOHCXO.llHT TOnbKO npH C1JHT~IBBHIIH 1 npn 

3BnHCH HB CXeMy aHTHCOBn8.ll9HH~ Jn
13 

'cPHt'o 4/ nO,ll89TCSI HMnynhC 1 no .llnHT9UbHO-
CTH paBHblfi ceneKTOpHOMY HMnyn&cy, aanperuaiOIUHH c6poc. 
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H anpH*eHne c 6-ro Tpnrrepa /)K, cpnr. 3 I o6ecneqrmaeT TaK* e cnBnr 

pacTpa Ha aKpaHe Tpy6KH B UllK.Ile CTHpaHHSI, KpoMe Toro, HMilY.IlbC C 6-ro TpHrre

pa nono.nnnTe.nbHO 6.noKnpyeT cxeMy nporrycKaHnH B c.nyqae, ec.nn rrpn 3anncn na 

Bxon KOJ-IBepTopa rrocTyrrn.no 6o.nee 6-Tn nMrry.nhCOB,. OcymecTB.IlSieTcH a To oTrrnpanneM 

naMllbi 11
9 

B 6.noKe nporrycKannH /cpnr.4/, B pe3yJibTaTe qero oTnnpaeTcH 11 3 II 6noKn

pyeTCB BXOn KOHBepTOpa, 

JlaMnbi 11 1 - 114 Ha cxeMe cpnr. 6 SIB.IISI:EOTCSI rrapocpa3HhiMH ycn.nnTeJISIMH 

I"OpH30HT8J1bHOI"O "X" /11
1
, 112 / ll BepTIIK8J1bHOI"~ "Y" /JI 3, 114 / OTK.IIOH8HHSI .ny•ra 

TpyoKII • n OC.Il en OBaTellb!IOCTb ll cpopMa IIMilYllbCOB, IlOCTyll a :EOUlllX H8 BXOn yCHliiiTe

.lleti X n Y ·MoryT 6biTb nerKo npocne*eHhi no anropaM cpnr. 3. 

6. renepaTop CllllCbiB8HHSI 

BnoK renepaTopa cnrrcbiB8HHSI /cpnr. 7 I cpyHKunonnpyeT B unKnax "c'lHThiBa-

HHSI" ll 11 CTHp8HllSI 11
, 

nepnon pa6oTbl 6noKa IB, cpnr.2~ onpenenHeT onHOBH6paTop 112' KOTOpbiH 

38TIYCK88TCSI llMTIYllbCOM KOHU8 UHKJ18 3.8IlllCH OT 20-Tn K8H8llbHOI"O ceneKTOpa, 

B Te'!enne aToro BpeMeHn renepaTop onpoca 115 Bhlpa6aThlBaeT cepuro ~3 12 

npHMoyrollbHhiX HMnynhcoB, VI 3 aToti cepnu cpopMnpyroTcSI nnnoo6pa3Hbre HMnynbChi 

BepTHKanbHoii pa3BepTKH 11111 , 11 12 H 11 96 1 I r, cpHr. 2 I II nMnynbcbr. rroncBeTa 

nyqa Tpy6Kn /~3/ npu cnrrchiBannn In, cpn~21. 

~~ 

OnnoBn6paTop n
14 

c BpeMeHeM BbrnepRGU1 10 MKceK 3anep)KIIBaeT 3anycK 
I 

OCHOBHOI"O Tpnrrepa 111
16

1 OTHOCHT8.1lbHO H8'!8ll8 IliiliOOOp83HOH p83BepTKH, 'lTOOhl 

HCK.11IO'IIITb liO)KHbl8 CHI"H8.1lbl Il8MSITII B H8'I8Jl8 pa3BepTKlt C'lllTbiB8HHH, 3arryCK 

on HOBH 6paTopa ocyme CTBJ1SI8TC H 3anHHMII cppOHT8MII IIMTiy .TlbCOB cepiiH /c 11 9a I. 

Tpiirrep 11
16 

B03BpamaeTcH B UCXOnJioe COCTOSIJIHe CIII"H8.110M C 8HT8HHhl 

Tpy6KH qepe3 orpaHI1'IIIT8Jlb 1121 II CTOilOByro Jli:\MTIY 11 11 Ecnii CIII"H8J1~ C Tpy6-

Kl1 naMSITII ne uocTynaeT, TO Tprrrrep In 16/ B03BpamaeTcH B nepBOH8'l8.1IbHOe 

COCTOSIH !18 sanHI1M cppOHTOM UMIIY!IbC8 cepnii/ fqepe3 Jl lB/ • 

npSIMOYI"OJlbHhlll l1MllY!IbC C Tpnrrepa 11
16

, n.nUT8.1IbHOCTb KOTOporo nponop

UHOH8J1bH8 aMilliHTY ne BXOnHOI"O l1MllYJibC8 KOHBepTopa, '!epe3 K8TOnHblll IlOBTOpHT8J1b 

11 19, 11 20 nocTynaeT na Bhrxonnyro cpHIUKY "a". 

, 
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0.llHOBM6paTOp n8 cny>KHT .llnSI y.nnnHeHHSI IIHnoo6pa3HOii pa3BepTKH Ha 5 MKCe!d 

IIOCne OKOH"'8HHSI IIO.llCBeTKlio 3TO rrpe.llOTBpamaeT B03MO>KHOe CTMpaHne HHqJOpMa

Ulili Ha SKpaHe Tpy6KH IIpH o6paTHOM XO.lle rrrrnoo6pa3HOH pa3BepTKH 0 0.llHOBH6paTop 

n8 3arrycKaeTCSl 38.llHMM cPPOHTOM HMIIynbCOB cepHH 0 YfMrrynbC C O.llHOBH6paTopa 

cyMMHpyeTCSl C HMIIynbCOM cepHH Ha o6meii HarpyaKe n
76 

li n
48

• 

H a TnpaTpOHe n6 co6paH reHepaTop HMrrynbCOB, yrrpaBnSliOIUMX C.llBMI"OM 

uerro"'KH Tpnrrepoa reHepaTopa paaaepTKn. 

B cnyqae pa6oTbi KOHBepTopa Ha 100-KaHanbHbiil: aHanHaaTop AI-1-100 "'Pa.ny-

ra* .nnSl rrycKa rrocne.nHero 

<iJpOHTOB cepUH C"'HThlB8HHSl. 

HCIIOnb3y,eTCSl HMrrynhC, c¢opMHpOB8HHbi1l li3 rrepe.nHHX .. , 
3TOT HMnynbC ycnnnBaeTCSI n

22 
H qepe3 KaTO.llHbiti 

IIOBTOpHTenb n13 IIOCTyrraeT H8 BbiXO.llHYIO cPHI.UKYo "6". 

7. Tpy6Ka rraMSITH 

K aK yKa3biBanocb, aneMeHTOM 6biCTpoil: rraMSITH SIBnSieTcSI cTaH.napTHaSl 

OCUHnnorpa<iJnqecKaSl Tpy6Ka THIIa 13n038. npn .llHSMeTpe IISlTHa Ha aKpaHe 

OKOnO } MM ero eMKOCTb IIO OTHOI.UeH.HIO K CHI"H8nbHOMY aneKTpo.ny /cTpy~aM / co

CTaBnSleT OKOnO 10-
14• TaK KaK IIOTeHunan IIOBepXHOCTH IIO.ll IISlTHOM Ha aKpaHe 

.nocTnraeT 10-20 BOnbT / 1 / , To rrpH eMKOCTH cHrHanbHoro aneKTpo.na n ·axon

Hoi!: eMKOCTH YCHnJ:ITenSl 20 MMcP IIOnHbiH CHI"Han MO>KeT .ll0CTHI"8Tb 5-10 MBo 

npn IIpliHSlTOH CKOpOCTH CIIHCbiB810IUero nyqa IIO 9Kp8HY paBHOti 1 MMfMKCeK 

-6 
H IIOCTO!IHHOti BpeMeHli BXO.lla yCHnJ:ITenSl OKOnO 10 cer.:, Clit"Han II8MSlTH 

MomeT HMeTb BenH"'HHY 5-10 MBo 06bi"'HO IIpaKTH"'eCKH .llOCTHI"aeMaSl aenH"'HHa 

COCTaBnSleT 0,5-0,3 OT IIpHBe.neHHOiio 8TO I"OBOpRT 38 TO, "'TO IIpH CIIHCbiB8HHH 13a 

C"'eT BTOpli"'HbiX aneKTpOHOB 1 IIOBepXHOCTb aKpaHa IIO.ll CTpOKOti BCne.n 38 ny"'eM 

HMeeT B pafioHe TO"'KH rrpe.llbl.llYIUeti 38IIHCR IIOTeHUHan, OTnH"'Hbiti OT IIOTeHUHan& 

aarrncn Ha aenn"'HHY 1 MeHbi.UyiO "'eM Ha 10-20 aonbT. XoTSl rrpe.nbr.nymHA aapSl.ll ·oT 

38IIHCR TO"'KH CHHMaeTCSl IIpH CIIHCbmaHHH IIOnHOCTbiO H IIpH 3H8"1HTenbHO MeHhi.UHX 

TOK8X 1 HMeeT MeCTO OCTaTO'IiHbtii IIOnO>KHTenbHbiH IIOTeHIIHan B.llOnb CTpOKH IIO OT

HOI.UeHHIO K OCTanhHO:fl IIOBepXHOCTU aKpaHa /o6paTHbiii XO.ll nyqa M.lleT IIpH aara

I.U eHHOM. nyqe I. 
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0THOllleHHe cHrHan-¢oH, HMeromee oobl'IHO aenH'IHHy 5-1 O, MO:>KeT ObiTh yae

nnqeHo npHMepHO B 2 pas a nyTeM npHBSJJ: SHHSl IlOTSHUHana IIOJJ: CTpOKOii K IlOTSHUHa

ny ocTanhHoii noaepxaocTH sKpaH a /nnn .n:a:m.e oonee HH3Koii/ nyTeM HaHeceHnst 

napannenhHOfi, CM8lll8HHOfi Ha 1-1,5. MM 0 CTpOKH 0 BTpopH'IHbie sneKTpOHbi C KOTOpoii 

onycKaroT noTeHIInan cTpOKH sanncn. 

npn paooTe C TpyoKOH .n:nSl ueneii Il8MSITH H900XOJJ:HMO COOniO.n:aTb ycnneHHbie 

Mepbl SKp8HHpOBKH n· !}:>nnhTp8UHH IlHTSIOlllHX H8IIpSI:>K9HHii0 

YfMnynhCbi c aHTeHHhi ycnnnaaiOTCH npe.n:ycnnnTeneM /¢nr. 81, pacnono:m.eHHhiM 

itenocpe.n:cTBSHHo y Tpy6Kn. Kos¢¢nuneHT ycnneHHSI npe.n:ycnnnTenH paBeH 45. 

B. Bxo.n:aoii onoK 128-MH Kaaanhaoro aaannsaTopa 

npSIMOyrOnbHblS HMIIynbCbi C BbiXOJJ:8 KOHBepTopa /!}:>Hll.IKa "a" onOK8 CIIHCbiBa• 

HRHI, nponopunoaanbHbie aMnnnTy.n:e uccne.n:yeMhiX nMnynhcon, npeoopasyiOTCSI B 

KaHanbHYIO cepnro In, ¢nr. 3/ 128-Mn 'KaHanbHOI'O aaanusaTopa. 

0TpHUST8nbHbiH BXOJJ:HOH HMnynhC qepe3 n
1 

H n
2 

IIOCTynaeT /!}:>ur.9/ H8 nn-

HHIO 3a.n:ep:>KKH n,3, J1 MKCeK/. nepe.n:HHii !}:>pORT nonc;>:>KnTenbHOI'O HMnynbca 

C K8TOJJ:8 n
2 

JJ:H!}J!}:>epeHUHpyeTCSI TpaHc!}:>opMaTOpHbiM ycunHTeneM n38 H IIOJJ:88T

CSl aa copoc a.n:pecHoro ycTpoiicTaa. 128-MH KaHanbHoro aaanusaTopa. 3a.n:ep:m.aHHbiH 

OTPHU aTenbHbiH IIMnynbc 38KpbiB8eT naMny. n4a y.n:apHOI'O reaepaTopa n4. YfMnynb-
. ~.#!> 

Chi C y.n:apHOI'O I'.9HepaTopa 38IIYCK8IOT 6noKHHr-reHepaTop JI5, n6• 0TpHU8T8nbHbi8 

HMIIynbCbl 6noKHHr-reHepaTopa C '18CTOTOH cne.ZJ:OBSHHSI } MI'U IIOJJ:SIOTCSI H8 C'leT

Hbiii BXOJJ: a.n:peCHOI'O C'I8T'IHKa. reHepaUHSI npeKp8lll8eTCSl C OKOH'I8HH9M HMIIynbCS 

HS C8TKe n4 • a. 

T&KHM o6pa30M, qncno HMIIYnhCOB B cepnn oy.n:eT nponopunoHanbHO .n:nnTenb

HOCTII IIMIIYnhCS Ha BXo.n:e n
1

• 

3a.n:HIIH !}:>pOHT sa.n:ep:>KSHHOI'O BXOJJ:HOI'O OTpHUSTenbHOI'O HMnynbC8 nocne 

JJ:H!}:>!}:>epeHUHpOB8HHSI H ycnizeHIISI n
36 

cny:>KHT KOM8HJJ:OH .n:nH H8"1M8 pa60Tbi 38IIO

MIIH8I0lll9I'O ycTpOHCTBa. 

Ecnn "!Hcno nMnynhCOB B cepnn npeBbimaeT 128, To unKna perncTpaunu 

He nponcxo.n:nT. 

I 

"' 
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npaBaSI nonOBIIHa n
1 

cny:mn:T .llml OnOKHpOBKII BXO.ll8 128-MII KaHanbHOrO 

aHann:aaTopa /c noMo WbiO TyM on epa K
1 
I. 

3aK-nro'leHn:e 

K OHCTpyKTIIBHO ycTaHOBKa BbinOnHeHa B BII.lle 2-x pa.llHOTeXHH'IeCKHX .CTOeK

lllKa<i:JoB c .llBYMSI .llBepbMn:, Ha KOTOpbiX yKpenneHbl OT.uenbHble 6noKlr. BnoKn: nn:Ta

H1ISI BbiHeceHbi B oT.uenbHyro TyMoy, Ha BepxHeii KpbilllKe KOTopot! yc'l'aHoBiieH 

llln:<i:Jpone'laTarowHii annapaT. 

~aooTa annapaTypbl B nonHOM KOMnneKce npoBepBnacb B na6opaTopHbiX ycno-

BIISIX C IICTO'IHHKOM cs 137 

AMnniiTY.llHbie cneKTpbi, CHSITbie C IIOMOWbiO KOHBepTopa npaKTII'IeCKII HII'IeM 

He oTnn:'lann:cb oT cneKTpoB, CHSITbiX oobi'IHbiM nyTeM I<Pn:r.IO/. 06waB mmeiiHOCTb 

aMnnn:Ty.llHOrO TpaKTa ny'lllle 3% B .llHLl.ITA30He 5-50 BOnbTo 

M epTBoe BpeMSI aHann:aaTopa oueHn:BaeTcSI 0,1-0,2 MKceK. 

ABTOpbi 6naro.uapHbi Yi.M.Cl>paHKY n: ct> • .'I.WanHpo aa IIHTepec, npoBBneHHbiii 

K HaCTOSIWeii paooTe. 

PyKoun:cb nocTyutna B n:a.uaTenbcKn:ii oT.uen 
13 <l:JeBpang 1960 ro.ua. 

nnTepaTypa 

1. lliTpann:x Yi.B • .QnccepTaun:B, ct>MAH 1954 r. 

2. reHepn:poBaHn:e 3neKTpH'IeCKHX KOne6aHHii cneun:anbHOii <i:Jop~blo '1.11. Yf3.ll8Tenb-'. 
CTBO CoBeTcKo~ pa.un:o, M ocKBtl, 1952r. 
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