
1 r:-
. i 0 ..... _ ...... ..___ 

05bE.UI-1HEHHbiJ.1 11HCTJ.1TYT 51.UEPHbiX HCCJ1E.UOBAHJ.1Vt 
JlA60PATOPvHl .H.UEPHbiX nP06J1EM 

5.10. CeMeaoa, H.C.<Pponoa 

1382 

ABTOMA TYiLJ:ECKOE UI-1¢ POnELJ:A T A!OlllEE 
YCTPO~CTBO . 

. .. 

.[ly6aa 1963 



L 
ll'.· · .. · . " .. 

,. 
•' 

. .. 

. E.IO. CeMeHoB, H.C.¢ponoB 

. 13~2 

ABTOMATYftiECKOE lll1¢POnEtiATAIOI.UEE. 
YCTPOVICTBO 

HanpaBneHo B ·:~KypHan 'nepeaoBolt 
,Hay"'HO-:"TeXHH'leCKH.J!: H npOH3BOLl
CTBeHHb!lt ·(>nb!T' 

.[ly6Ha 1963 



BaeLieHIIe 

B aKcnepHMSHTBrrbHOl!: !ILlepaol!: <j:JH311Ke HBXOLl!IT. WHpOKoe npHMeaealle pa3rrii'IHhie 

MH_OrOKBHBITbHbiB BpeMeHHbiB, BMITmiTYLlHbiS II MHOrOMepHbiS BHBITII38TOpbl, BbiXOLlHbiS 

ycTpOl!:CTBa, npeLlHB3HB'I8HHbl8 LliT!I BhiBOLlB I!H<j:JOpMBUIIII 113 3BITOMHHBIOLUHX · yCTpOl!:CTB 

11 npeLlCTaaneHII!I ee a <j:JopMe, yLio6aol!: Lllr!l. nocneLiyrowel!: pa6oThi, !IBIT!IIOTC!I BB>KHOl!: 

· 'IBCTbiO nro6oro conpeMeHHoro aaanll3aTopa. Eorrhllloe pacnpocTpa~eHIIe nony'IHITII DbiXOLl,... 

Hbl8 ycTpOl!:CTDB C Ull<j:JpOUS'IBTBIOLUIIMII annapaTBMIIo <3TH ycTpOl!:CTDB U03BOITHIOT nony

'IBTb ll!l<j:JOpMBUIIIO B BIIL18 TB6IT11Ubl LlSCHTII'IHblX Ull<j:Jp, OTUS'IBTBHHbiX HB 6yMB>KHOl!: 

flro6oe BbiXOLlHOS ycTpOl!:CTDO LlOIT>KHO .COL18p)!{8Tb! 

CXSMY Bb!60pa BLlpeca, o6ecne'IIIBBIOLUYIO DbiDOLl IIH<j:JopMBUIIII 113 BCSX BLlpe

COB (KaHanoa) CIICT8Mbl; 

CXSMY C'IIITblBBHII!I, o6eCU8'111BBIOWYIO UplleM KOLlB 'IIICITB, OTHOC!ILUerOC!I K LlBH" 

ifoMy Kaaany; 

cxeMy npeo6pa30BBHII!I KOLla 'lllcna, ecn11 aTo aeo6xOLliiMO ( HanpiiMep, LlBOII'I

aoro B LlSC!ITII'IHhll!:); 

Ull<j:Jpone'laTaiOWIIl!: annapaT; 

. cxeMy ynpanneHII!I, 

Dp11 pa3pa6oTKe BhiXOLlHOro ycTpol!:cTna onpeLierr!IIOWIIMII <j:JaKTopaMII KBK Bhr6opa 

o6wel!: <j:JyHKUIIOHBITbHOl!: CX8Mbl 0 TBK II pellleHII!I OTLlSITbHhlX 6rrOKOB !IBIT!IIOTC!I: 

TIIU 38ITOMHHBIOLUero YCTpOl!:CTBB: napannerrbHOrO LlSl!:CTBIIH ( <j:JeppiiTOBbl8 C8plle'I

HII Kll II Llp,) IIITII UOCIT8LlOB8T8ITbHOrO ,llSl!:CTBIIH (noTSHUIIBITOCKOUbl, MBrHIITHb!S 6apa-

6BHbl0 ITHHIIII 38,ll8p>KKII II ,llp,);. 

CUOC06 KO.ZlllpOBBHII!I, IICUOITb3Y8Mbil!: B 38UOMIIHB!Olll8M ycTpOl!C'rBe 8HBITH38TOpa 

(o6bl'IHO HCUOITb3Y8TC!I ,llBOII'IHb!l!: KO.Zl, pe)!{e - ,llBOII'IHO-,llSCHTII'IHbll!:); 

'liHCnO K8Hanoa CHCT9Mhl; 

Tpe6yeMB!I CKOpOCTb BblBO,llB IIH<j:JOpMBUIIII; 

Tpe6yeMaH BBTOHOMK!I BblXOLlHOrO YCTpOl!:CTBa; 

TIIU Bbi6paHHOl!: Ull<j:JpOUS'IBTBIOLUel!: MBWIIHbl, 

'• 
B pa6oTe. OUIICblBBSTCH BhiXOLlHOe Ull<j:Jpone'IBTBIOLUee ycTpOi!CTBO ,!liTH BHBITII3B-

TOpa C ll8MSITblO nocne,noaaTenbHOr'O THll8 Ha fiOT9HUHBnOCKOII9 C .llBOHtiHbiM KOJl.Hpo

B,B,HIISM 'lllcna, IIMerowero 256 KaHan on Ill. .Lln!l npeo6paaonaHII.!I 11~ LlBOII'IHOl!: ca

cTeMbi C'IKCITSHH!I B ,ll8CHTII'IHYIO IICUOITb3YSTCH M8TO,ll O,llHOBpeMeHHOrO nepeC'I8T8 

'IIICITB B .llBOII'IHOl!: II ,llSC!ITK'IHOl!: CHCT8MBX C'IIICITSHII!I (MSTO,ll O,llHOKBHBITbHOrO nepe-
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C'leTa llnH 'nepexa'IXH' ). 3TOT MeTO,!l peanll3yeTCll BeCbMa npOCTO, HO ·06na.uaeT MeHb

WIIM Gb!CTpo,!lel\CTBIIeM B OTnli'IHe OT HCnOnb3yeMb!X B HeXOTOpb!X pa60TaX ( CM., Hanpll-
/2/) ' . . 

Mep, • Tax ·xax B pa3pa6oTaHHOM ycTpollcTae npRMeHeH ulllpponeqaTa!OWRll annapaT 

Ha 6a3e MaWRHbl TRUa CnY-138 (cpaBHIITenbHO Me,!lneHHO,!lel\CTBY!OlllHll), npiiMeHeHlle 

MeTO,!lOB .npeo6pa30BaHHll, o6na.uaiO!lliiX 6onbWIIM Gb!CTpO,!lel!CTBHeM, HO Tpe6y!OlllliX 

6onbWOrO XOnH'IeCTBa sneMeHTOB, He onpaa,!laHO. 0Tnli'IIITenbHb!MII Oco6eHHOCTliMH pa3-

pa60T8HHOrO ycTpoilcTaa liBnl!!OTCll npHMeHeHHe aHanorOBhiX cxeM B 6noxe Bhi6opa a.u

peca II nonHall aBTOHOMRll. Bh!XO,!lHOrO ycTpOl!CTBa. 

l<poMe OCHOBHOI! 3a,!la'IR, ycTpOl!CTBO .MO>KeT Bblnonlll!Tb uenhil! pll.ll .llpyrRX: 

pa6oTaTb KaK nepeC'IeTHL!ll np1160p C · 3anl1Cb!O RH<tJopMaURR B Bll,!le UR<tJp, nepeBO,!lliTb 

.llBOli'IHbie 'IRena B .uecl!Tli.'IHhie c nocne.uyiOmeil ne'I8Tb!O R T.n. 

Pa6oTa ycTpol!CTBa 

YnpomeHHBll 6nox-cxeMa aBTOMBTR'Iecxoro un.PponeqaTarowero ycTpol!cTaa R3o

. 6pa>KeHa Ha p11c. 1. OT MHoroxaHanbHOl! CliCTe.Mbl no .uayM xoaxcRanbHhiM. xa6enl!M 

nocTynaiOT nocne.uoaaTenbHOCTII RMnynbCOB Ha 6nox a.upeca 11 6nox C'IHThiB8Hllll. 
/3/ 

BpeMeHH8ll ·,!lllarpaMMa STIIX liMnynbCOB noKa3aHa Ha pRe. 2 • no nepBOMY Ka6en!O 

no.uaiOTCll nono>KRTenbHb!ll MapxepHhil! RMnynhc, KOTOphil! OTMe'laeT Ha'lano npoxo>K.ue

HRll .HH<tJOpMaUllll, OTHOCll!llellcll K nepBOMY K8Hany (a.upecy), II OTpi!UaTenbHbie liMnynb

Chl K8H8UOB, OTMe'lalO!lllle Ha'lanO npOXO>K,!leHHll HH<tJOpMaURll C COOTBeTCTBY!O!llero xa

Hana. no aTopoMy · Ka6eniO nocTynaroT oTpHuaTenbHhie Hi..mynbchl, OTMe'laromHe nono>Ke

HHe p_aapB.OOB qHCJ!B, H nono>KHTenhHhre HMnynbCbi xo.aa ~~:ucna, oa.aaqaromne, liTO a 

.uaHHO~· p{l3pli.Ue 3an11caHa e.uRHIIUa (oTcyTCTBlle RMnynbCa 03Ha'laeT 3an11Cb Hynsd •. Pas'

PB.Obl "'HCna cne,ayiOT, H8'tfHH8H C Mnanwero. npe.ononaraeTCR 1 '!TO B K8>K.O.OM: K8H8;rJ9 

MO>KeT 6h1Tb 3aUHCaHO 16-pa3pll,!lH~e 'IIICUO B ,!lBOli'IHOJ! CIICTeMe C'IIICneHRll. 

3anycK yCTpOl!CTBa OCy!lleCTBnlleTCll KOMaH,!lOl! C naHenR ynpaaneHIIll. nocne 

. 3anycxa 6noK a.up'eca Bhi.UaeT I\ 6noK C'IRThiBaHHll ~MnynbC ( 'Ha'lano C'IIIThiBaHRll' ) , 

COOTBeTCTBY!Olllllli no BpeMeHR Ha'lany npOXO>K,!leHIIll KO,!la '111Cll8 Onpe.ueneHHOrO Bh!611-

paeMOrO KaHana. SnoK c:mTiJBaHIIll np11 nocTynneHIIR 11i.mynbca oT 6noKa :a.upeca aoc

npiiHIIMaeT IIH<tJOpMaUIIIO,l CO,!lep>Ka!llyiOCll B COOTBeTCTBYIO!lleM KaHane, npeo6pa3yeT 

ee BM9CT9 C 6nOKOM nett8TH H3 .ll.BOH'IHOA CHCT9Mbl , Ct1JICn9HHH B .QeCSITIItiHY.IO, 8. T8K)K~ 

BhmonHlleT HeKOTOph!e <tJyHKUIIII ynpaaneHllll, B '18CTHOCTII, Bbl,!laeT 'lepe3 6nOK neqaTII 

XOM8H.llY 118 3anyCK Ue'I8T8IO!lleli M8W11Hhl. ne'laTaiO!llall MaWHHa npH n;my''leHHII STOll 

KoMaH.UM Ha'IRHaeT BhipaGaThi!'aTi. RMnynhChi C'IHThiBaHIIll (cHHXpOHII;aullll), c noMO!llhiO 

KOTOph!X ocymecTanlleTCll C'IHThiBal!lle .1111.PopMauRR c periiCTpoa HOMepa KaHana H 'lac

na, H8XO.ll~lll.HXCH ~OOTB9TCTB9HHO B 6noKe a.apeca H 6nox9 IT9'!8TH 1 H8 BHyTpeHHee 

3anoMHHaromee ycTpol!cTao ne'laTaromell ~awRHhl ( sneKTpoMarHHThl neqaTR). B KOHne 

pa6oqero xo.na neqaTaiOruast MawfrHa oT'fieqaTbiBaeT Ha 6yMa>KaoH neHTe HoMep xaHana 

H ,OTHOCSilUB 9CH K He My 'IHCno; OH8 Bhill.89T T8K>K9 H9KOTOpb19 ynpaanSIIOIUH9 H 6nOKH

pyiOLUHe HMnynbChl. 
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3aTeM uRKn nosTopl!eTCll .unll cne.uyromero no nopli.UKY HoMepa KaHana. nepHO.ll 

cne.uoBaHHSI KOMaH,!lHb!X HMnynbCOB, nOCTynaiO!lliiX OT 6noKa a.upeca K 6noKy C'IHThiBa

Hllll ( 'Ha'lano C'IHTbiBaHllll') .uon>Ke~ 6.:.Tb 6onbwe, qe,; apeMll, Heo6xo.un'M~e .un11 

o6pa6oTKH o.uHoro 'IRena aceMII•6noKaMH clicTeMhl. HoMep nepaoro 113 

KaHanOB MO>KeT 6h!Tb 3a,!laH ni06hiM R onpe,!lenHeTCll onepaTopOM. 

Bbl611paeMb!X 

Sonee no.upo6no pa6oTy ycTpollcTaa MO>KHO npocne.URTb no .pyHKUROHanbHoll 

cxeMe, H306pa>Keaaoll Ha p11c. 3. 

SnoK a.upeca 

l<&K y>Ke OTMe'lanOCb, OC06eHHOCTb!O. OUIICh!BaeMoro Bh!XO,!lHOrO ycTpOl\CTB& liB

nHeTCSI Hcnonb3oaaHRe B 6noxe a.upeca aHanoroaoll cxeMhi BMecTo o6hi'IHO npRMeHl!e-
/4 5 6/ /3 71 . 

MhiX cxeM co ctteTHbiMH ycTpoAcTaaMH • • • VlaaecTHO • ucnonb3oBaHH~ auanoro-

BhiX exaM B &,!lpeCHh!X 6nOKaX ycTpOi!CTB Bh!BO,!la HH<tJopMaUIIll Ha CaMOmiW.Y!lllle aBTO

noTeHUIIOMeTphi, r.Ue MO>KHO np0113BO,!lRTb MHOrOKpaTHYIO nepe3aUIIC!> IIH<tJOpMaUR·R, oT

_HOCll!llel!Cll K .uaHHOMY xaHany. Pa3pfl60TaHHhili 6noK a.upeca, 6naro.uapll aae.ueHRIO 

CXeMbl ceneKUIIII,, np0113BO,!lRT O,!lHOKpaTHY!O Bh!,!la'ly &,!lpeceHoro IIMnynbCa .Unll ,!laH

HOrO a.upeca, 'ITO no3BOnlleT Rcnonb3oBaTb ero a ycTpollcTae BhiBo,!la IIH.PopMaUIIll ., 
Ha UII.PponeqaTb. 

SnoK a.upeca co.uep>KRT cxeMhi nony'leHIIll a.upecHoro RMnynbCa, ceneKURR a.u

pecHoro IIMnynbCa, ynpaaneHHll C'leT'IIIKOM HOMepa KaHana II C'leT'IIIK HOMepa K8Hana, 

Ha.ao oTMeTHTb
1 

lf.TO ctteTttHK HOMepa KaHana co cxeMoii· ynpaaneHHH BbinonHsnoT acno

MoraTenbHbte onep8UHH H ll03TOMY H9 HB1ISIIOTCSI o6SI38T91lbHbiMH 3119M9HT8MH 6noK8 

a.upec'a. 

PaccMoTpiiM no.upooaee pa6oTy cxeM 6noxa no <PYHKUIIOHanbHOli cxeMe ycTpoa

CTBa (oM.pllc.3). nocne nepeBO,!la TyM6nepa "82', pacnono>KeHHOrO B& naHenll yn"paa-

119HHH1 H3 nonO>KeHHSI •nycK' a nono>KeHHe "'pa6oTa' aattuaaeT pa6oTaTh cxeMa ¢op

M11poaaHIIll n11Hel!HO-R3MeHl!IO!llerOCSI H&npl!>KeHRll. nepiiO,!l ee pa60Thl ,!lOn>KeH Gb!Tb 

aecxonbKO 6onbwe _epeMeHII 3an11c11 acero cneKTpa (.unH 256 xaaanoa np11 3aTpaTe 

1,5 ceK aa KaHan STO apeMH nonyqaeTcH paBHhiM np~MepHo 7 MIIH.). Me.uneHHO Me-

HHIOI.Ueecl! nHHellaoe aanpl!>KeHne no.uaeTCH Ha exo.u cxeMh! cpaaHeHHll. Ha .upyroll sxo.u ee 

nocTynaeT CllrHan co cxeMh! <tJopM11poaaHRH n11noo6pa3aoro HanpH>KeHRll. 3anycK sToll cxeMht 

OCy!lleCTBn!leTCll MapKepHh!M RMnynbCOM, UOSTOMY KB>K.llOMY KaHany 6y,!leT COOTBeTC'I:BOBlli'b 

onpe.ueneHHblli ypoBeHb Hanpli>KeHHll. npR paB.eHCTBe Hanpli>KeHHli Ha BXO,!laX CXeMbl cpa~He

HRSI Ha ee Bb!XO,!le B03HliK8eT a.upeCHhlli llMnynbC, KOTOphlli 6y,!leT nepeM;emaTbCll no apeMeH~ 

HOJI OCH OTHOCIITenbHO MapKepHoro HMnynbca CO CKOpOCTbiO, onpe.uenl!eMOli CXeMOli 

nRHeliHO R3MeHliiO!llerOCSI HanpH>KeHIISI. npll COBna,!leHIIH. BO. BpeMeHII • (cxeMa 'Vf6') 

a,!lpeCHOrO HMnynbCB C HMnynbCOM KaHana TpKrrep 'Tp4'. nepe6pOCIIT~ll B nono>KeH!Ie 

'I', Bhlnaaast B 6noK cqHTbiBBHHSI. HMnynbC 'Hattano C<tnt:TbiBSHHSI'. Bee ·nocne.nyromHe 
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eoana.o.aroume IIMnyllbCbl He np0113BS.O.yT HHKaKOI'O .Qel!eTBHSI1 TaK KaK He eMOI'YT 113-

MSHIITb eoeTOSIHHSI TpHrrepa . .QO TBX nop, .noxa Tparrep He 6y.o.eT npe.o.aapHTellbHO 

nepe6poweH B eoeTOSIHHe '0'. 3TO ocyweeTBnSieTeSI TeM >Ke. a.o.peeHblM HMnynbCOM 

np11· yenonaH ero eonna.o.eHHSI · (exeMa '113') e HMnynbCOM, 3a.o.ep>KBHHbiM OTHOeHTenb_; 

HO HMnynbCa KaHana· Ha nonOBIIHY nepno.o.a (T/2), noene 3TOI'O Tpnrrep 'Tp4' Oxa-

3hlBBeTeSI nO.QI'OTOBIISHHbiM K Bbi.QB'Ie 0'19p9.QHOI'O KOMBH.O.HOI'O IIMnynbea, OTHOeSIWe

I'OeSI K ene.o.yroweMy no nopSI.O.KY HOMepy KBHMB, Ha e'!eT'IIIKS HOMepa KaHana tPHK;... 

enpyeTeSI HOMep H36Hpa_eMOI'O B . .QBHHbll! MOMeHT KaHana, HanH'IHe e'leT'IIIKB n03BOIIsr" 

ST npOH3BO.QHTb·yeTaHOBKy nepBOI'O 113 onpaWHBBeMbiX KBHanoB (yeTBHOBKa npOH3BO

.O.HTeSI noTeHUHOMeTpOM •n 1' ), a TBK>Ke oey!.lleeTBIISITb ne'IBTb HOMepOB KBHBnOB, 

. . . . /4 6/) 
8 OTIIH'IHS OT HSKOTOpb!X eaeTeM, OnHeBHHbiX B niiTepaType (eM,, HanpiiMep,· ' 1 

e'IBT'IIIK pa60TBBT C nepe3an11ehi0 1 T,e, noene OKOH'IBHHSI KB>K.QOI'O pa60'IBI'O UIIKnB 

yeTpol!eTBB K npe.O.bl.O.YWHM nOKBaBHIISIM e'IBT'IIIKa 119 np116BBII!IBTeSI 1, a ene.QyiOWHll 

HOMep KaHana HB611paeTeSI 3BHOBO, 3TO n03BOIISIBT H36e:>KaTb nOBTOpBHHSI OWH6KH 

B pe3yllbTaTe enyqallnoro e6oSI, 

Pa6oTy exeMbi ynpanneHHSI eqeT'IHKOM HOMepa xanana ~O>KHO npoene.o.nTh no 

.tPYHKUHOHMbHOl! exeMe (pae. 3), 

. 11HTepeeno epaBHHTb pa3pB60TBHHYIO exeMy e OnHeBHHbiMH B IIHTepaType eXeMa

MH1 nenonb3yiOIUHMH e'!eT/Ibie yeTpol!eTna, Tax, nanpHMep, 6nox a.o.peea, nunonnen-
. /4 56/ 

Hbll! no npHHUHny, OnHeBHHOMy B ' 1 
1 .QIISI. 256 KBHalloB .QOII>KBH 6un 6b! eo·.o.ep-

:>KaTb1 KBK MHHHMyM, 11· TpHrrepoB, 3 exeMbl nponyeKBHHSI H pli.O. .O.pyi'HX aneMBHTOB, 

o6eene'lnBaiOIUHX·BI'O tPYHKUHOHHpOBaHHe, 

Pa3pa6oTBHHhil! 6nox e nenonb30BBHHeM aHanoroBbiX exeM eo.o.ep>KHT neero 

III!Wb 1 .Tp!!I'I'Sp, 2 exeMbl nponyeKBHIISI, 1 O.QHOB!!6pBTOp, 2 eieMbl nnnoo6pa~HOI'O 

HanpSI>KBHHSI 11 exeMy epanHeHIISI (xaK yxa3uBanoeb paHee, exeMa un¢poaol! HH.O.Hxa-
~~ ~- , 

UHH .HMBBT senOMOI'BTBIIbHOe !"lla'!eHHS II B 060HX eny'IBSIX He Y'IHTblBBBTeSI), 

A.o.peeHBSI eHeTeMa Bh!XO.QHOI'O yeTpol!eTBB, onneaHHOI'O B nHTepaType/S/, npn-
, '' ' -· 

MSpHO paBHOUBHHa no KOnH'!eeTBy HenOIIb3ySMblX 3119M9HTOB; 110 np11M9HSI9Mb!l! TaM 

npiiHUIIn npiiBO.QIIT K 113MBH9HHIO pe>KIIMB pa60Tbl nOTS~UIIMOCKOna, ·'ITO B pSI.Qe eny

'IBSB Hey.o.o6no. KpoMe Toro, BhiXO.QHoe yeTpolleTno 6omie >KeeTKO eBSI3a.Ho e ana

m<3BTOpoM. 

Pa3pa6oTBHHBSI exeMa, 6naro.o.apSI e~10el! npoeToTe 11 na.o.e>KnoeTII, MO>KeT 6biTh 

·e yeneXOM llenonb30BBHB .Qnli elleTeM e .'1He!IOM KBHBnOB .0.0 300, 

npiiHUIInnanbHBSI aneKTPOHHBSI exeMa nony'leHII!I a.o.peenoro IIMnynbCa np11ae.o.ena 

Ha p11e. 4. Jlng ¢opMnpoaannSI nnnel!Ho 113MBHIIIOB:.teroeSI · 11 nllnoo6pa3Horo HanpSI>Ke

HIIl! llenonb3yeTeSI pa3pli.Q (3BpSI.Q) .KOH.QeHeBTOpa noeTOSIHHblM TOKOM, CXeMbl eo.o.ep

JKaT COCT8BHbie SMHTT9pHbie llOBTOpHT91IH (_CO~TaeTcTB9HHO Tp8H3HCTOpbi 'T2~, 'T3' 
1 
'T4'H 

'Tl5', 'Tl6' ,~TI7' ), o6na.QaiOIUIIB 60IIbWIIM BXO.O.HbiM II MMbiM BbiXO.QHbiM eonpOTIIB-
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neHIISIMII, noeTOSIHeTBO pa3pSI.QIIOI'O TOKa .O.OeTIIraeTeSI BB9.0.911H9M uenel! o6paTHOl! 

eBli3111 eo.o.ep>KBIUIIX Kp9MHII9Bbl9 e~nBTPOHbl II eonpOTHBIISHBSI, Jlnll KOMneHea- . 

Ullll II911HH9iiHOeTII1 o6yenonneHHOl! H3M9H9HH9M.TOKOB YTS'!KII KOH.QeHeaTOpOB II BXO.Q

HbiX TOKOB · Tpa11311eTOpOB 'T2' II .'T5', npHMSHSHbl KaeKa.Qbl .. eOOTBeTeTB9HHO Ha TpaH-

3HeTopax 'Tl' 11 'T14', BKnro'leHHble no exeMe e o6well 6a3oll. Ha'lanhHhil! paap11.0. 

KOH.QeHeaTopa n exeMe nnnoo6pa3Horo 11anp11>KeHIISI nponexO.O.IIT qepe3 xnroq na Tp.an3n

cTope o"TI3~ (npH OTeyTeTBIIH IIMnynbCa KniOq 3aKpbiT) HMnynbCOM 6nOKHHI'-reHepaTO

pa liB TpaH3HeTope 'TI2'; 3anyeK ~IIOKHHI'-reHepBTOpa oeyiUeeTBnSieTe!l MapxepllbiM 

HMnynbeOM qepe3 TpaH3HeTop 'T 11 ', 

C)\eMa epaaHeHH!I e ¢opMnponaTeneM eo6paHa aa TpaH3HeTopax 'T5'- 'TIO'. • 

Ponb epaaannarowero aneMeHTB nunonHSieT p- n -nepexo.o. 3MIITTep-6a3a TpaH3HeTo::-
. ' 

pa 'TID'. C11ruan epaaHeHH!I B03HHxaeT np11 noSianennn TOKB qepe3 aToT nepexo.o., 

B .O.BnbHellweM IIMnynbC epaaHeHIIII, npo.ir.o.o.g KBeKa.Qbl npe.o.aapiiTBIIbHOI'O yellneHII!I 

11 ¢opM11ponaHn!l (TpaH311eTopbi 'T9' - 'T6' ), 3anyexaeT >K.O.YIUIIll 6noKIIHr-reHepaTop, 

eo6paHHbil! aa TpaH311eTope 'T5'. Bonbwoll o6m11ll xoa¢¢nuneaT yenneHH!I exeMbl no 

Hanp!I>KBHHIO ( TpBH3HeTOpbl 'TID'- 'T8') o6eene'tHBaeT Bbieoxyro TO'IHOeTb perlleTpa

UIIH MOMeHTa epanHeiiiiSI, Manoe npeM!I noeeTaHoane111111 .o.oeTnraeTe!l oTeyTeTBIIBM pe

aKTnanoeTel! B uen!lx eB!I311 nepBbiX KBeKa.QOB, 

CxeMa eenexnn11. a.o.peeaoro HMnynbCa, npHne.o.eaua!l ua p11e,· 5, eoeTOBT 113 

¢opM11ponaTenel!, exeM eoana.o.eHII!I, Tpllrrepa B o.o.uoan6paTopa 3a.o.ep>KKII, Tp11rrep 
I 

'.Tp4'. Bb!UOIIHSH Ha TyHHenbHOM .QIIO.Qe, npn 3TOM 011 nony'laeTeSI BeebMa 
1
iipoeTbiM, 

Jlng nu.o.nKanHII llenonb3oaaua o6bi'!HaSI exeMa ua ueouonoll naMnO'IKe, eo.o.ep>KawaSI 

yennnTenh JIB TpaH3HeTOpe 'T9', 

BnoK e'IIIThiBBHIISI 

BnoK e'!HThiBBHHSI (eM, pee, 3) eoeTOIIT H3 19 .Tpllrrepon, 16 B3 KOTOpbiX . 

( '2·0, ,'215,)' 
_ - SIBIUIIOTCSI 3H8'181IlHMH 1 T.e. C1IY>KB:T -ll11SI 38llHCH K0Ll8 'IHC1181 8 TpHI"I"e-

pbl 'Tpl ', 'Tp2' n 'Tp3' SIBnSiroTeSI ynpaanSIIOIUIIMII, KpoMe Toro, n 6nox axo.o.IIT 

PII.O. exeM nponyexaun11, ¢opMnponaTenel!, aneMeHTOB aa.o.ep>KKII 11 .o.p. , KOTOpbre no3-

aonSiroT peann30BaTb Heo6xo.o.HMbie norllqeeKne tPYHKunn, 

.PerHeTp, o6pa30BaHHb!l! TpllrrepaMH, pa6oTaeT B pe>KIIMB e.O.BIII'a npn npHeMe 

Kf?.QB 'IHC1181 a· TBK::m:e B pe.>KHM9 LlBOlPIHOI"O nep9C'li9T8 npH llOCTynneHHH COOTB9TCTBy-

10llleA: KOMBH.O.hi. TaKHM · o6paaoM, o6ecnequaaeTcH np~:~eM Ko.o.a 'IHCna a nocne.noaa

TenbHOll ¢opMe, a TaK>Ke npeo6pa3onaune 113 .O.BOII'tHOll eneTeMbl e'lneneHn!l B .o.eeg

TH'IHYIO (n. npeo6pa3onailnn yqaeTnyeT TaK>Ke .o.eeSITII'IHbil! perneTp 6noKa neqaTII), 

8 nepBOHB'IanbHOM eoeTOliHIIII Tp~rrepb! 'Tpl' II 'Tp2' HaXO.O.!ITell B nonO>KSIII!II 

•t·, a -OCTanbHbl9 TpHrrepbl- B nono>KeHHH , o·. E.oHHHuy. 38llHC8HHYJO B TpHrrepe 

'Tp2', 6y.O.eM HB3biBaTb eny>Ke6HOl! e.QHHI!Uel!, 
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i-1MnynbC 'Ha'tano C'IHThiBaHHB', nocTynaiOutRl! OT 6noKa a.o.peca, ycTaHasnHsaeT 

TpH_rrep 'Tpl' B nono>KeHue •o•, Cxe~hl nponycKaHuB '1-11' u '1-12' OTKphiBaiOTCB, 

npu aTOM qepea cxeMy nponycKaHuB '1-12' u ¢opMHposaTenb HMnynbChi Ko.o.a no.o.aiOT

CB Ha Tpurrep 'Tp2' ,' a qepe3 CXeMy nponycKaHHSI 'Vfl' Ha'IRHaiOT npOXO.O.!ITb !!Mnynb

CLI pa3p!!.O.OB 0 KOTOpLie IIOCne ¢opM!!pOB8HU!I IIOCTynaiOT Ha UlUHY 'C.O.Bllr', npu IIOCTy

nneHH!I 17-ro c.o.sRraiOutero uMnynbCa, Kor.o.a aaKaH'IRBaeTcH npueM Ko.o.a 'tucna, cny

>Ke6HaH e.o.RHRua nocTynaeT a TpRrrep 'Tpl', ou nepexo.o.RT a nono>KeHRe '1', cxeMLI 

nponycKaH!ISI 'Vfl' II 'Vf2'·aaKpLIBaiOTC!I0 OOCTynneHRe !IMDynbCOB C.O.BRra U KO.D.a 

npeKpamaeTCH, Ha aHa'tautRX TpRrrepax 6y.o.eT aanucaHo s o6paTHOM Ko.o.e TO >Ke 

'IRCno, 'ITO U B COOTBeTCTByiOuteM KaHane MHOrOKaHanhHOJ! CUCTeMLI, 3a.O.HUJ! <iJpOHT 

C TpRrrepa 'Tpl' 'tepe3 nepeKniO'taTenh '81' ycTaHasnusaeT Ha '1; Tpurrep 'Tp3', 

KOTOpLill, B CBOIO O'lepe.O.b, OTKphiBaeT COOTBeTCTBYIOutUe CX9Mhl nponyCK8Hllll, o6ecne .. 

'IRBaiOutue pa6oTy perRcTpa u reHepaTopa nepec'teTa np11 npeo6paaosaHuR .o.aou'IHoro 

KO.O.a'B .O.eC!IT!I'IHhll!, npu 3TOM RMnynbChl reHepaTopa nepec'teTa H.O.YT Ha C'leTHhlll 

BXO.D. peruCTpa ( Tpurrep '2°' )H Ha ,BX.O.D. .D.eC!ITU'IHhiX nepec'teTHhiX CXBM 6noKa neqa

Tll, npu aanonHeH!IU peruCTpa <iJopMRpyeTC!I UMnynbC 1 KOHeu nepeC'IBTa' 0 KOTOpLil! 

ycTaHasnusaeT TpRrrep ··Tp3' a nono>KeHRe •o•, CxeMLI nponycKaHIIH, OTKphiThie pa

aee, 38KpbiB8!0TCH 1 II H8 .O.eK8.08X 6nOK8 neqaTH OK83biB8eTCSI 38ITHC8HHbiM B llpHMOM 

.0.9C!ITII'IHOM KO.O.e 'IIICno, Ha e.D.IIHIIUY 6onbWee HaXO.D.UBWerOC!I pa11ee B COOTBeTCTByiO-, 

uteM KaHane aanoMHHaiOmero yc"I'poAcTBa aHanuaaTopa, Tpurrep 'Tp3' np11 nepe6po-

ce Bhi.O.aeT TaK>Ke UMnynbC 'neqaTb1
, KOTOphll! npOXO.D.HT qepea nepeKiiiO'IaTenb '81' 

B 6nOK ne'taTu, r.o.e <iJopM11pyeTC!I II aaTeM DOC':_ynaeT Ha COneHOH.O. BKniO'IeHU!I aneKTp<r 

.O.BuraTenH ne'taTaiOtUel! MaWRHLI, 

OcHoBHLIM aneMeHTOM onoKa C'IUTh!BaHRH, npiiiiURnRanbHa!l cxeMa KOToporo 

!1306pa>KeHa Ha p!!C, 6, !IBnHeTC!I CHMMBTp!!'lllhll! TpRrrep Ha naMne 6H3n (eM, TpHr-
/ 

rep '2°' ), Tp11rrep !!MeeT .O.Ba C!IMMeTp!I'IHbiX DOTeHuuanbHblX BbiXO.O.a H O.O.!IH .!IM-

nynbCHbll! BhiXO.O., noTeHuRanbHblB BbiXO.O.bl Tp!lrrepa MCDOnb3yiOTC!I .O.nll ynpaaneHH!I 

CXeMaMR nponyc~aHH!I npB.D.bi.O.Y,lllel! !I~Bl!KM npM pa6oTe perMCTpa B pe>KHMe C.O.BMra, 

HanH'IHe eMKOCTel! 24 n¢ Ha IIOTeHnHanbHOM Bb!XO.O.e 1103BOnHeT HMeTb He06XO.O.MMYIO 

aa.o.ep>KKY ynpasnHIOlllero rioTeHnaana, KpoMe Toro, qepea 3TH >Ke eMKOCTu no.o.aeTcH 

C.O.BHraiOlllHl! HMDYIIbC, 

3anyCK TpRrrepa OCYlllBCTBII!IeTC!I DO CeTKaM qepea KIIIO'IBBbie SlleMeHTLI, B Ka

'19CTB~ KOTOpLIX UCIIOIIb30BaHbl IIOIIynpOBO.O.HHKOBbiB .O.HO.O.hl, JlHO,Ilbl0 o6ecne'IHBaiOutHe 

pa6oTy. B pe>KHMe C.llBHra, COe,llRHeHbl C OOTBHU!IallbHhiM BblXO,IlOM COOTBeTCTBYIOlllBl! 

!l'lel!K!I0 a .D.UO.O.bl, o6ecne'IHBaiOutHe pa6oTy B pe>KHM9 nepec'teTa, IIO.D.COe.O.MHeHhl K 

HMnyllbCHOMY BhlXD.llY npe.o.hl.o.ymero Tparrepa, CqeTHhll! axoa HBIIHeTCH ynpaanHeMbiM, 

Yrr.PaanstiOlllidi CHraan no.aaeTcH Ha 'Muayc' .aHo.c.oa qepea conpOTHaneaKe 30 KOM. 

Tax KaK peracTp BhlDOIIHeH c noTeHUHMbHhiMR CB!13HMH Me>K.llY TpHrrepaMR, 

cxeMa- KpHTHqaa K napaMeTpaM arieMeHToa. B caHaH c 3THM Heo6xo.o.HMO npoHaao-

8 

\, 

.O.HTb npe.o.sapn;ellbHblll OT60p HX, YcTaHOBKa TpRrrepa B nepBOHa'tallbHOe IIOIIO>Ke!IHe 

ocyuteCTBII!IeTC!I OTC09.llHHeHueM COOTB9TCTBYIOWUX CBTO'IHblX COnpOTUBII','HUll OT 3eMnR, 

KoHCTPYKT!IBHO TpRrrep npe.D.CTaBII!IeT coooll OT.D.ellbHYIO H'leliKy. Taxoe Bb!OOIIHeH'!Ie 

SHa'luTellbHO o6nerqaeT Hana.o.Ky 6110Ka, a TaK>Ke B9CbM8 Y.0.06HO B 3KCIIIIY8T8U!IH, 

CxeMhi nponycKaHHH '1-11' u '1-12' (eM·, p11c, 3 u puc. 6) .o.uo.o.Ho-~paHc¢opMaTop

Hble. i-1MnyllbChl, nocTynaiOutue c 3THX cxeM, ¢opMHpyiOTCB Ha 6IIOKHHr-reHepaTopax 

(naMIIbl- 1 n22' H 'n24' ), f'eaepaTOp nepeC'teTa·· npe.llCTSBIIBeT C06ol! ynpaanBeMblll 6no

KHHr-reHepaTOp (naMna 1 n2!a'). l{acTOT8 HMDyllbCOB nepec'teTa - 60 Kru. 

E11oK neqaTH H ne'taTaiOWaH MBWHHa 

611oK ne'laTu co.o.ep>KHT nepecqeTHbie .o.eKa.O.bl, KllanaHbl .0.1111 ynpaa11eHHB alleKTpo

MarHHTaMR lle'taTSIOlllell MaWHHb10 <iJopMHpOBaTenH H ,llBa ynpaBIISIIOW!IX pene, ne'taTaiO

Wa!l MaWHHa HMeeT 8 SlleKTpOMarHUTOB IIG'IaTH, aneKTponauraTenb C coneHOH.O.OM BKni0-

'19HUSI0 .o.aT'IHK HMnynbCOB C'IHTbiBaHU!I U ,llBa ynpaBIISIIOUlHX KOHTaKTa 'Kl' H 'K2', 

i-1MnynbC ne'taTu; npoxoaH qepea ¢opMupoaaTellb, BKniO'taeT pe11e 'P2', B peayllb

TaTe cpa6aTbiBaHH!I pe11e , KOTOpoe CaM06noKHpyeTC!I qepea KOHTaKThl 'I P2' 0 IIO.O.aeTCSI 

IIUTaHue Ha COIIeHOII.O. BKIIIO'IeHII!I SlleKTpO.O.BIIraTell!l MaWIIHbl ( '3P2'), H Bbi.llaeTCSI 

paapeweHHe pa60Tbl KllanaHOB aneKTpOMarHIITOB ne'laTu ( '2P2' ), npu BKDIO'IeHIIU .O.BH

raTeiiB ne'taTaromell MaWHHhl Ha'IHHaeT pa6oTaTb .O.aT'IIIK UMIIYIIbCOB C'IUTbiBaHuH, ll. Tait

>Ke pa3Mb!KaeTC!I· KOHTaKT 'K2', VfMnynbCbl C'IHTbiBaHu!l nocne <iJopMupoaaHHSI DOCTyna-

. lOT Ha ,lleKalthl, OCyuteCTBIISISI nepeHOC HH<iJOpMaUUU Ha npOMe>KyTO'IHOe 3aOOMUHaiOtUee 

yCTpOliCTBO MaWUHbl (alleKTpOMarHII,Thl neqaTu MaWUHbi}, 8 KOHUe paooqero XO,Ila 

npOH3BO,IlUTC!I ne'taTb 'IHCIIa, a. TaK>Ke pa3Mb!KaeTC!I KOHTaKT • K 1'. nuTaHHe c o6Mo

TOK pene • PI' H • P2' CHuMaeTcs •. Tpurrepbl 6noKa C'IUTbiBaHuH aoaspamaiOTC!I s nepso

Ha'lan,;Hoe COCTO!IHHe u yaep>KuBaiOTCSI. B STOM COCTO!IHHU .llO KOHUa pa60Tbl MaWHHb!
0 

TaK KaK KOUTaKT '2PI' OTC09.llHH!IeT COOTBeTCTBYIOutUe CeTO'IHb!e conpOTHBIIeHH!I OT 

aeMIIR, B peayllbTaTe aToro uMnynbChl noMex, B03HHKaiOutRe npn· BKIIIO'IeHHII ·alleKTpo.o.an

raTeiiH, He MOryT 113MeHUTb COCTOSIH!Ie Tpurrepoa 6110Ka C'IUTbiBaHIISI, 8 KOHUe UIIKIIa 

pa6oTbl MaWHHbl aaMbiKaeTcB KOHTaKT • K2'. 06MOTKa pene • PI' BKIIIO'taeTCB no.o. __ !!a

npH>KeHne, rpynna KOHTaKTOB '!PI' Bbl.O.aeT HMDYIIbC, KOTOpblll, npoli.O.B <iJopMHpoaa

.Tellb, npouaao.o.HT c6poc .o.eKa.o. 6noKa ne'laTH, A a peaynbTaTe aaMblKaHIIH KOHTBKTa 

'2Pl' CXeMa 6IIOK8 -C~HThlBaHHSI OKa3blBaeTC!I IIO.O.rOTOBIIeHHOll K Clle.D.yiOWeMy UHKIIY 

paiJOTbl, VfMDYIIbC C: rpynnbl KOHTaKTOB" '3Pl' IICIIOIIb3yeTC!I B pe>KHMe py'IHOrO BBO.D.a 

'IIICIIa .0.1111 ycTaHOBKH Tparrepa 'Tpl' B nono:>KeHHe '0' B KOHUe UUKIIa pa60Tbl ycTpOl!CTBa, 

npHHUIIIIHMbHa!l CXeMa rpynllbl KllanaHOB H306pa>KeHa Ha puc, 7, K11ana11 COCTOHT. 

!13 CX9Mbl nponyCKaHH!I Ha .O.HO.D.H Tuna ·Jl9E, O.O.IIOBH6paTopa ( TpaH3UCTOpbl 'TI'H 'T2' ~ 

lPOpMnpyiOlllero UMDYIIbC He06XO.O.UMOJI .D.IIUTBIIbHOCTH, H. yCIIIIHT911!1 TOKa (Ha Tp8H3UCTO-

pax· 'T4' u 
.40 MCeK~ 

··Ts•). MaKCHMMbHblll BblXO.D.uOl! TOK- 0,8a,.o.II~TellbHOCTb uMnynbCa-

Bee· nepecqeTHbie .o.eKa.nbi, xpoMe nepaoa:, BhrrronHelibi aa .z:teKaTpoHax c no11ynpo-

BO.O.HHKOBOJI CXeMol! npHBO,Ila, nepaaH. .D.BKa.o.a Bb!OOIIHeHa Ha TpaH3HCTOpax, 
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BnoK sbmp!IMHTenel!. 

BnoK sbmp!!MHTenell HMeeT HeCKOHbKO cTa6HnH3HposaHHbiX H HecTa6HHH3HposaH

HhiX K8HM0Be KaK B HH3KOBOnbTHbiX1 T8K H B BbiCOKOBOnbTHhiX KBHanax HCUOJlb30B8Hbi 

nonynposo.oHHKOSble npH6opb1, Moll.lHOCTb, noTpe6n!leMa!l ycTpollcTSOM npH ne'laTH -

285 sa, npH XOHOCTOM XOJle - 160 sa, 

KoHcTpyKnH!I 

KoHcTpyKTHSHO ycTpollcTsa npe.ocTasn!leT co6ollmKa<P paaMepoM 700x860x400MM
3

, 

COeJlHHeHHbll! Ka6eH!IMH C MalllHHOl! H C MHOrOKaHanbHOJI CHCTeMOJI, npH paapaOOTKe 

ycTpollcTsa Obin npHMeHeH npHHUHn 6no'IHOJI KOHCTPYKUHH, o6ecne'IHBaiOll.lHJI MaKCHManb

Hoe y .oo6cTso H HaH6onblllYIO na.oe>KHOCTb npH pa6oTe, BonhlllHHCTso cy66noKos sbi

rtonHeHo Ha CTaH.oapTHbiX paMKaX C 30-KOHTaKTHbiMH paa'beMar..tH, Jln!l npHMepa Ha 

pHC, 8 UOKa3aH BHelllHHil BHJl !l'lel!KH C 'leTWpbM!I KHananaMH aneKTpOMarHHTOB ne'laTH 

(npHHUHUHMbHa!l cxeMa npnse.oena Ha pHc, 7). BnelllHHll BHJl scero ycTpollcTsa no

Kaaaa aa pHC, 9, 

3aKUIO'IeHHe 

OnHcaHaoe asToMaTH'IecKoe uH¢pone<~aTaiOmee ycTpollcTso pa6oTaeT s·naoopa

TOpHH !IJlepHbiX npo6neM OvUU1 c 1962 ro.oa. Oao .oocTaTO'IHO npocTo s o6cny>KHsa

HHH, Ha.Oe>K.HO S paOOTe, 

. B aaKniO'IeHHe as Tophi 6nar,o.oap!IT A.H.CHHaesa .aa noCTO!IHHbill HHTepec K pa6o

Te H 6onblllyiO nOHOlllb npH no.oroTOsKe pyKOUHCH K ne'laTH, a TaK>Ke YI.B. UbiM6yno

sa, B.T,LUes'leHKO H B,H.IpoMosy aa HaroTosneaHe ycTpollcTsa, 

nHTepaTypa 

1. A. H. CHaaes, Tpy.obl n!ITOII aay'IHo-TexHH'IeCKoll Koa¢epeHuHH no !IJlepHoll pa.oHo
aneKTpOHHKe, T.ll , MaoroKaaanbHbie HMnynhCHbie aaanHaaTopbl, '1.1, CTp,87; 
1ocaTOMH3JlaT, MocKsa, 1963. 

2. n.n. By6eKosa, B.H. 3aMpHll, B.!Oxac. npenpHHT OYIHYI 1250, Jly6Ha. 1963, 

3. B.lO.CeMeHos, A.H.CHHaes, B,A,HKosnes, npenpHHT OYIHYI 747, Jly6aa, 1961. 

4, A.n. UHTosH'I 11 .op. TpyJlbi n!ITOJI aay<~ao-TeXHII<~ecKoll Koa¢epeHUHII no !I.Oepaoll. 
pa.olloaneKTpOHIIKe, T, II • MaoroKaHanbHble IIMnynbCIIble aHanHaaTopbi, '1,2, cTp, 72, 
1ocaTOMH3JlaT, MocKsa, 1963, 

5. IO.M. lpalllHH 11 .op. TpyJlbi n!ITOil aay<~no-TeXHH'IecKoll KOH¢epenuHH no H.Oepaoll 
pa.olloaneKTpOHIIKe, T, II , MaoroKaHanbHhie HMnynbCHbie aaan11aaTopw, '1.2,cTp,163. 
1ocaTOMH3JlaT, MocKsa, 1963, 

6. YI.A. Pa.oKeSII'I 11 .op. Koa¢epeHUIISI no !IJlepaoll aneKTpOHHKe. Benrpa.ll, 1961, 

Nuclear Electronics, 11, p.205, IAEA, Vienna ( 1962). 

7. B,O. 811aeMCKHil 11 .op. 128~KaHanbHbill aMnnHTYJlHWJI aHanHaaTop c asToMaTH'tecKoll 
aanHCbiO cneKTpos Ha 6yMa>KHOll neHTe. UYIT311H, TeMa 21, Ng P-21-103/13. 
MocKsa, 1961. · 

8. !O.A.Inyxos II .llPo nT3 Ng 2, 70 ( 1962). 

PyKonucb rrocTynHna a HsnaTeJibCKHA oTnen 
I asrycTa 1963 r, 
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