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rpa<jlH'!eCKHH HHilHKllTOp Hll 6ucTa6HnbHOH 3llllOMHHlliOWeii 3nT 
c ceTO'IHbiM noTeHUI!anouocnTeneM • 06wee onucauue 

Onucau rpa¢m'leCKHii HHilHKaTop ua 6ucra6unbuoii 3anoMHHaiOWeii 3nT 
C CeT04HiolM noTeHUHanOHOCHTeneM, 11HllHKBTOp BbJnonHeH B BHlle BBTOHOM-

110['0 11pu6opa, nKniO'IaiOwero n ce6SI nee 3neKTpOHHble 6noKH, ueo6xonu

MJ,Je nn>1 ynpanneuuH 3nT, u nonycKaeT pa6oTy n ·uecKOilbKHX peli<HMax: 

OCUHnnorpaqHt'leCKOM, B KOTOpOM nnH nonnepli<8HHR H306pall<eHKSI Tpe6yeTCSI 

CI'O pereuepaUHSI; peli<HMe 381lHCH H BOCilpOH3BelleHKSI ( H300Jl8ll<eHHe 38UH

Cb1BlleTCSI Ha MHWeHH c<!'oKyCHpOBllHHhiM ny'IOM 38!Tl!CbiBlliOWeT'O UpOlKeKTOpa 

H BOCilpOH3BOilHTCSI H8 3KpaHe HH3K03HepreTH'IHbiM UOTOKOM 3neKTpOHOB 

nocnpOH3BOilS!WeT'O HpOll<eKTopa); pelt<HMe CTHp8HHSI 381lHC8HHOrO H306pa

"'ei!HSI; flC"'HMe Kypcopa, B KOTOpOM H8 ~lOHe 381lHC8HHOT'O 113o6pall<eHKSI 

MO>KHO ua6niOnaTb nonoJt<euue u nepeMeweuue ny'la 38UHCbiB810Wero 

npo•.eKTOpa, llnS! llBTOHOMHOII nponepKH HHilHKllTOpa HCUOnb3)'eTCR BCTpoeu

lll•IH rerroni.Jli re11eparop. 

11HilHKllTOp npellii83H8'1eH onSI pa60Tbl B COCT8Be rpa<jlH'IeCKOT'O 

TepMuuana u nonKnto'!aeTCSI K 3BM qepe3 KOHTponnep nucnneR, 

PaGoTa m.monl!eHa B na6opaTopuu Bbi'IHCnHTenbHOA TeXHIIKH 

H anTOMllTII,3jiUHH 011Hf1. 
llpenpaHT uo-.e.aaaeaaoro ••cT8T)'T& a.aep8Wll •ccae•o8&11al. Jly6u 1977 

Levchanovsky F.V., Nikulnikov A.V., 
Prikhod •ko V.I. 
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Graphic Monitor Using Bistable Repeller 
Storage CRT. General Description 

Graphic monitor using repeller storage CRT is decribed,i 
Monitor is autonomous device with all electronics needed 
for CRT control.Monitor permitted to work in the followin 
modes of operation: Non-Store Operation (storage monitor 
may be used as a conventional CRT dispLay unit with an 
image refresh); Storage mode (image is written on the 
CRT target by focused beam from writing gun and reading 

' on the screen by low energy electrons from flood gun), 
there are two kinds of this mode-Holding and Viewing 
modes; trase mode (in this mode information previously 
stored on the CRT is erased); Write-Through Operation 
(this mode is useful when it is desirable to know the 
writing beam's location and movement without storage of 
the beam;s position). The internal test generator is used 
Monitor is developed for use in the graphic terminal and 

i connected with computer via display controller. 
1 Preprint of the Joint Institute for Nuclear Research. Dubna 1177 
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1. BeeoeHue 

B uacToJII.l.{ee apeMJI wspoKoe pacnpocTpaueuse nony
'IBnB rpa<iiB'IeCKBe ,l1BCnneB Ha JallOMBHaiOI.l.{BX 3neKTpOHHO
ny'leBblX Tpy6Kax /33JIT I. OcHOBHblMB .nocToBHCTBaMB 
3TBX J(BCllneeB JIBnJIIOTCJI 6onLWaJI BH<iiOpMaUBOHHaJI eM
KOCTb, orpaHB'IBBaeMaJI nswb paJpewaroll.{eil cnoco6uocTLIO 
3JIT, BblCOKOe Ka'leCTBO B306pa)l(eHBJI /BeT MBraHBJI Ka,npa 
npB nro60M o6'beMe BblBOJ(BMOH Ha 3KpaH rpa<iiB'IeCKOH BH
<llopMaUBB/ B OTCYTCTBBe npo6neMbl pereuepaUBB BJ06pa
)l(eHBJI, 'ITO OCB060)1(,r(aeT 3BM OT HellpOB3BOJ(BTenbHblX 

JaTpaT onepaTBBHOH naMJITB B MaWBHHoro apeMeHB. KpoMe 
TOrO, llpB pa6oTe C J(BCllneJIMB, BCllOnblYIOI.l.{BMB BHJ(BKa
TOpbl Ha 33JIT, OTna,naeT He06XOJ(BMOCTb B llpBMeHeHBB 

6blCTpo,neHCTBYIOI.l.{BX reHepaTOpOB CBMBOnOB, BeKTOlOB B 
oKpy)I(HOcTeil, 1;1. TaK)I(e cno)I(HblX cxeM ynpaaneHBJI /l . Bee 

3TO noJBOnJieT coJ,naaaTL KOMdaKTHble B .neweable .nscn
neiiHble TepMBHanbl, KOTOpble MoryT pa6oTaTb KaK B ue
nocpe,ncTBeHHOH 6nB30CTB OT 3BM, TaK B Ha JHa'IBTenL
HblX paCCTOJIHBJIX OT Bee B ,nsanorOBOM BnB cnpaBO'IHOM 
pe)I(BMaX, BCllOnblYJI HB3KOCKOpOCTHble KOMMYTBpyeMble 

Tene<iiOHHble BnB Bbl,neneHHble nBHBB CBJI3B. 

K ue.nocTaTKaM BH,nHKaTopoa ua 33JIT cne,nyeT oT
uecTB OTCYTCTBBe ceneKTBBHOrO CTBpaHBJI OT,nenLHblX <ilpar
MeHTOB BJ06pa)l(eHBJI, OJ(BH ypoBeHb JipKOCTB nBHBH, a TaK
)I(e CTaTB'IeCKBH xapaKTep BJ06pa)l(eHBJI /o6'beKTbl Ha 3K
paHe ue MoryT nepeMell.{aTbC.Il/. O.nuaKo ,nnJI 6onLWBHCTBa 
cnyqaea npsMeHeHBJI rpa<iiB'IeCKBX ,nucnneea 3TH ue.no

CTaTKB HeCyll.{eCTBeHHhl. 
Has6onLwee pacnpocTpaueuse B rpa<lla'leCKBX BHJ(BKa

Topax HaWnB 6BCTa6BnbHble 33JIT, llOCKOnbKY OHB o6ec-
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neqHBaiOT BhiCOKOe KaqecTBO H306pa)f(CHHJI H )J,nHTCnbHOe 

apeMJI ero coxpaHeHHJI. Mcnonb3YIOTCJI .D.Ba THna 6HcTa-

6HnhHhiX 33JIT: 6ecceToqHhle H c ceToqHhiM noTeHI.(Hano

HOCHTeneM /2,3/. Tpy6KH BTOporo T~na no CpaBHCHHIO 

C nepBbiMH o6na)J,aiOT 6onee BhiCOKHMH JlpKOCTbiO CBeqe

HHJI 3KpaHa /npHMepHO B 5 pa3/ H KOHTpaCTHOCTbiO H306pa

)f(CHHJI, HO HMCIOT HCCKOnbKO XY.D.IIIYIO pa3pellla10ll.(YIO cno

C06HOCTb. 

B .D.aHHOH pa6oTe paccMaTpHaaeTCJI HH.D.HKaTop Ha 6H-

cTa6HnhHOH 33JIT C CeToqHhiM nOTCHI.(HanoHOCHTeneM 

/31 JIH3/, HMCIOll.(CH cne)J,yiOII.(He napaMeTphl: 

pa3Mep pa6oqeH: qacTH 3KpaHa - 200x200 MM 2
; 

CKOpOCTb 3anHCH nHHHH - 4 MM/MKC; 
IIIHpHHa 3anHCaHHOH nHHHH - 0

2
4 MM; 

JIPKOCTb caeqeHHJI >_80 KO/M ; 
BpCMJI COXpaHCHHJI H306pa)f(CHHJI - 15 MUH; 
KOHTpaCTHOCTb - 10:1. 

IlpHHI.(HO pa60Thl 3anOMHHaiOll.(CH 3JIT 

c ceToqHhiM noTeHI.(HanoHOCHTeneM. KoHcTpyK

THBHaJI OC06CHHOCTb 6HCTR6HnbHOH 33JIT C CeToqHhiM 

noTCHI.(HRnOHOCHTeneM COCTOHT B TOM, qTo Ha HC60nbiiiOM 

paCCTOJIHHH OT 3KpaHa pa3Mell.(aeTCJI MenKOCTpyKTypHaJI 

MeTannHqecKaH CeTKa, noKphiTaJI CO CTOpOHhl npo)f(eKTOpa 

TOHKHM cnoeM )J,H3neKTpHKa /MHIIICHb/, Ha KOTOphiH HRnhl

nJieTCH ceTqaTaJI MeTannHqecKa.JI nneHKa /KonneKTop/. Ile

pen CCTKOH Ha KOn6y Tpy6KH HRHeCeH KonnHMHPYIOll.(HH 

3neKTpO)J. /K3/, C nOMOll.(biO KOToporo OCyll.(eCTBn.JieTC.JI 

paBHONepHoe o6nyqeHHe 3neKTpOHHhiM nOTOKOM OT BOC

npOH3BO)J.Jill.(ero npO)f(eKTOpa /BIJ/ BCeH noBepXHOCTH NH

IIIeHH. 3neKTpOHHhiH nyq 3anHChiBaiOII.(ero npO)f(eKTOpa /3IJ/, 

nona)J,a.JI Ha noaepXHOCTb MHIIIeHH, BhlfiHBaeT H3 )J,H3neKT

pHKR BTOpHqHhle 3neKTpOHhl, npHqeM 3HeprHJI nyqa TRKO

Ba, qTo K03~Hl.(HeHT BTOpHqHOH 3MHCCHH 6onbllle e)J,HHH

l.(hl. BTopHqHhle 3neKTpOHhl yxo)J.JIT Ha KonneKTop, 6naro

)J.ap.JI qeMy Ha )J,H3neKTpHKe MHIIIeHH o6pa3yeTCJI nonO)f(H

TenbHhiH OTHOCHTenbHO KRTO)J.a BIJ noTeHI.(HRnbHhiH penbe$, 

HNeJOll.(HH .D.Ba cTa6HnhHWX ypoBH.JI. TaKHMH cTa6HnhHhiMH 

YPOBH.JIMH JIBn.JIIOTC.JI UOTeHI.(Han, paBHhiH noTeHI.(Hany KaTo

)J,a BII, H noTeHI.(Han KonneKTopa. Bee npoNe)f(yToqHhle 
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ypOBHH, C03)J.aHHhle B npouecce 3anHCH, no)], )J.CHCTBHCM 

3neKTPOHOB BII npHBO)J.JITCJI K O.D.HOMY H3 cTa6HnhHhiX 

3HaqeHHH B 3aBHCHMOCTH OT TOrO, fihlnH nH OHH Bhlllle HnH 

HH)f(e 3HaqeHHJI nepaoro KPHTHqecKoro noTeHuHana /npH 

nepBOM KpHTHqeCKOM nOTCHI.(Hane K03~Hl.(HCHT BTOpHqHOB 

3MHCCHH paBeH C)J,HHHUC/. YqacTKH MHIIICHH C nonO)f(HTCnb· 

HhiM nOTCHI.(HanhHblM penbe$OM JIBnJIIOTCJI np03paqHhiMH 

nnJI 3neKTpoHoB BII; qepe3 3TH yqacTKH 3neKTpOHhl npo

XO.D.JIT Ha 3KpaH. 0)J.HaKO HanHqHJI )J.BYX CTa6HnbHhiX ypoB

HCH eme HC.D.OCTaToqHo .D.nJI coxpaHeHHJI 3anHcaHHoro no

TeHuHani.Horo penhe$a, TaK KaK npH O)J,HOBpeMeHHOM )J,CH

CTBHH yTeqeK Ha noaepXHOCTH )J,H3neKTpHKa H o6nyqeHHJI 

MHIIICHH noTOKOM 3neKTpOHOB BII npoHcxo)J.HT cMemeHHe 

rpaHHUhl nepexo)J.HOB o6nacTH. CTa6HnH3aUHJI rpaHHUhl ocy

mecTBnJieTCJI KOnneKTOpHOH CCTKOH, KOTOpaJI He n03BO

nJieT rpaHHUe cMell.(aThCJI 3a npe)J.enhl O.D.HOB JlqeHKH ceTKH. 

3anHcaHHhiH noTeHI.(HanbHhiH pen~>e$ CTHpaeTCJI nyTeM 

nOHH)f(CHHH nOTCHI.(Hana KOnneKTOpa )1,0 BCnHqHHbl, HCCKOnb· 

KO MCHbiiiCB nepaoro KpHTHqeCKOrO 3HaqeHHH. IJpH 3TOM 

3neKTPOHhl BII npHBO.D.HT nonO)f(HTen~>HbiB noTeHuHan .D.H3-

neKTpHKa K ypOBHIO nOTCHI.(Hana KaTO)J,a/3,4/. 

IlpH 3anepTOM BII 3anoMHHaJOll.(aH 3JIT pa6oTaeT, KaK 

o6hlqHaJI ocuHnnorpa$HqecKaH Tpy6Ka. 

I I. OnucaHue 6/loK- cxeMbl UHOUKamopa 

MH)J.HKaTOp BKnJOqaeT B ce6H cne)J.yiOll.(He OCHOBHhiC 

6nOKH: 6nOK $oKyCHpOBKH H )J,HHaMHqeCKOB $oKyCHpOBKH 

nyqa 3IJ; 6noK OTKnOHeHHH nyqa JIJ H KOppeKI.(HH reo

MeTpHqeCKHX HCKa)f(CHHH; 6noK ynpaBneHHH pe)f(HMaMH pa-

60Thl 33JIT; TeCTOBhiH reHepaTop H 6nOK nHTaHHH HH)J.H· 

KaTopa. linoK- cxeMa HH.D.HKaTopa npHBe)J.eHa Ha puc. 1. 

1. linOK $OKYCHpOBKH H )J.HHaMHqecKOH 

$ 0 K y C H p 0 B K H n y q a 3 IJ. MH$OpMal.(HOHHaH eMKOCTb 

3KpaHa rpa$HqecKoro HH.D.HKaTopa, a TaK)f(e KaqecTBO H3o-

6pa)f(eHHJI 3aBHCHT OT MHOrHX $aKTOpOB, B TOM qHCne OT 

pa3pelllaJOmeii cnoco6HoCTH 3JIT, o6ycnoaneHHOii B nepay10 

oqepe.D.b cnoco6oM $oKycHpOBKH H OTKnoHeHHJI nyqa. B 

33JIT )J.aHHOrO THna npHMCHJieTCJI nonHOCTbiO 3neKTpO-
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Puc. 1 . .bAoK- cxeMa zpa(Ju'lecKozo UHOUKarwpa. 

MarHHTHaS CHCTeMa $opMHpOBaHHS nyqa, KOTOpas C TO'IKH 

3penus nonyqenus BbiCOKoro pa3pewenus npe)J.nO'lTHTenb

Hee 3neKTpocTaTH'lecKo:H. B Ka'leCTBe $oKycupyiOII.{e:H Ka

TYWKH HCllOnb3yeTCS "KOpOTKas" OCeCHMMeTpH'lHaS Mar

HHTHaS nHH3a. ,IJ;ns yMeHbWeHHS OCHOBHbiX BH)J.OB a6eppa

U.HH $OKYCHpOBKH OCb MarHHTHOH nHH3bl )J.O~Ha 6b1Tb 

COBMell.{eHa C OCbiO 3neKTpOHHOrO ny'la. 3TO )J.OCTHraeTCS 

npHMeHeHHeM MeXaHH'leCKOrO IOCTHpOBO'lHOrO llpHCllOC06· 

neHHS, KOTOpoe n03BOnseT nepeMell.{aTb H HaKnOHSTb Mar

HHTHYIO nHH3y B n1060M HanpasneHHH OTHOCHTenbHO ropno

BHHbl Tpy6KH. ,IJ;ns ysenH'leHHS 34>li>eKTHBHOCTH H nOBbl· 

WeHHS O)J.HOpO)J.HOCTH $OKYCHpyiOII.{ero MarHHTHOrO nons 

KaTymKa noMell.{eHa B KapKac H3 MarHHTHoro MaTepuana 

/CTanb "apMKO"/, a HaMOTKa npOH3Be)J,eHa BHTOK K 

BHTKy; KOnH'leCTBO BHTKOB - 1700. A6eppaU.HS THna "KpH

BH3Ha nons", yxy,IJ,WaiOII.{aS $oKyCHpOBKY nSTHa Ha KpaJIX 

3KpaHa, YCTpaHSeTCS nyTeM npHMeHeHHJI )J.HHaMH'leCKOH 

$oKycupoBKH/5 /. KaTymKa .D.HHaMH'leCKOH $oKycupoBKH 

6 

/K,D;<l»/ pa3Mell.{eHa na O.D.HOM KapKace c $oKycupyroll.{eH 

KaTyWKOHi KOnH'leCTBO BHTKOB - 180. 

<l»oKycupyroll.{as Ka TYWKa no.D.Knro'leHa K renepa Topy no

CTOSHHOrO TOKa. TOK B K,IJ;<l» H3MeHSeTCS B COOTBeTCTBHH 

C H3BeCTHbiM Bblpa)l(eHHeM 

•n.cp.-klo(x2+ Y2 ), 

r)J.e 1
0 

- TOK $oKyCHpyiOII.{eH KaTyWKHi k - K034>Ii>HU.HeHT 

< 1; X, y - KOOp)J.HHa Tbl nonO)I(eHHS nyqa. 

Ba)I(HbiM MOMeHTOM ssnseTcs Bbi6op onTHManLnoro 

paCCTOSHHS Me)I()J.y $OKYCHpyiOII.{eH KaTyWKOH H 3neKTpOH· 

HOB OllTHKOH 3ll. ,IJ;ns 33JIT 31 JIH3 $oKycupyiOII.{YIO Ka

TYWKY pau.uonanhHO pa3Mell.{aTb KaK MO)I(HO 6nH)I(e K Ja

nucblsaroll.{eMy llpO)I(eKTOpy. fipH 3TOM HeCKOnbKO ysenH

'lHBaeTCS MaCWTa6 /nHHeHHOe ysenH'leHHe/ MarHHTHOOn· 

TH'leCKOH nHH3bl H COOTBeTCTBeHHO ysenH'lHBaeTCS pa3Mep 

c$OKYCHpOBaHHOrO B nnoCKOCTH 3KpaHa llSTHa, HO yMeHb· 

maeTCS anepTypa BXO)J.SII.{ero B OTKnOHJIIOII.{YIO CHCTeMy 

nyqa, 'ITO, B CBOIO oqepe)J.h, 3Ha'lHTenbHO yMeHbmaeT 

a6eppaU.HH OTKnOHeHHJI. 

2 . .6nOK OTKnOHeHHJI nyqa Jfi H KOppeKU.HH 

r e 0 Me T pH q e C K H X H C K a )I( e H H H. fipH Bbi6ope THna 

OTKnOHJIIOII.{eH KaTyWKH Y'lHTbiBanHCb BenH'lHHa ee 3Hepre

TH'leCKOH 3$$eKTHBHOCTH H npOCTOTa nOBTOpeHHJI 3neKT· 

pOHHO·OnTH'leCKHX H 3neKTpH'leCKHX napaMeTpOB npH Mac

COBOM H3rOTOBneHHH. C 3TOH TO'IKH 3peHHJI Bb16paHa Ka

TYWKa TOpOH)J.anbHOrO THlla C BHyTpeHHHM MarHHTOllpOBO· 

.D.OM. KoncTpyKTHBHO ona npe)J.cTaBnseT co6o:H KapKac, 

BHYTPH KOTOporo noMell.{aeTCJI MarHHTOMSrKHH $eppHTOBblH 

cep.D.e'IHHK MH2000 /MH600/. KapKac pa36HT na ne

cKonhKO CeKU.HH )J,nJI 6onee TO'IHOH $HKCaU.HH BHTKOB o6-

MOTKH. Pacnpe)J.eneHHe BHTKOB B CeKU.HJIX B 3aBHCHMOCTH 

OT yrna onpe)J.enJieTCS Bblpa)l(eHHeM {} (I:J} z k sin 2 8 , 
r)J,e e - yrnosas J<OOP.D.HHaTa cepe)J.HHbl ceKU.HH I e = 

= 0 7451. 
McnonLJoBaHHe yKa3aHHOH JaBHCHMOCTH noJsonseT cse-

CTH K MHHHMYMY a6eppaU.HH TaKoro THna, KaK aCTHrMa

TH3M OTKnOHeHHJI H KOMa, yxy)J.WaiOII.{He $oKyCHpOBKY nyqa, 

HO npHBO)J.HT K ysenH'leHHIO )J.HCTOpCHH /reoMeTpH'leCKHX 
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v/ /6/ HCKa)KeHHH · Bee 3TH HCKa)KeHHJI o6ycnoaneHbl KaK 

HenapaKCHanbHOCTbiD 3lleKTpOHHOrO nyqa, TaK H HeO~HO

po~HOCTbiO OTKllOHJIID(Uero non11 H KnaCCH4JHn;HpyiOTCJI no 

BH~y B 3aBHCHMOCTH OT anepTypbl nyqa (w) H yrna OTKllO

HeHHJI (a). HcKa)KeHHJI THna ~HcTopcHH nponopn;HoHanLHhl 

a 3 
H He3aBHCHMbl OT W, npH 3TOM He HapywaeTCJI 4JoKy-

CHpOBKa nyqa, a TOllbKO HCKa)KaiOTCJI reoMeTpH'IeCKHe 

xapaKTepHCTHKH H306pa)KeHHJI. ~HCTOpCHJI npHBO~HT K ~o

nonHHTellbHOMY no OTHOWeHHIO K pac'leTHOMY OTKllOHeHHIO 

nyqa Ha 3KpaHe B pa~uanLHOM HanpaaneHHH oT n;eHTpa Ha 

aenH'IHHY ~RA -A A ·a 
3

. Ko31b!bHn;HeHT ~HcTopcHH AA MO)KeT 

6b1Tb nonO)KHTellbHbiM /no~yWK006pa3Hble HCKa)KeHHJI/ HllH 

OTpHD;aTenbHbiM /60'IK006pa3Hble HCKa)KeHHJI/ H nOllHOCTbiO 

onpe~enJieTCJI 4JopMOH OTKllOHJIID(Uero nonJI. 3aBHCHMOCTb 

BellH'IHHbl ~HCTOpCHH OT KOOp~HHa Tbl TO'IKH 3anHCbiBaeT

CJI a cne~yromeM au~e 17 1: 

3 2 ~x .. A 1x +A
2

xy /1/ 

~ y "" BJ y 3 + B 2yx 2 /2/ 

B ~aHHOM rpa4JuqecKOM HH~HKa Tope ~nJI ycTpaHeHHJI 

~HCTOpCHH HCnOllb3YIOTCJI annapaTHLie cpe~CTBa. JinoK

CXeMa YCHllHTenJI OTKllOHeHHJI nyqa H KOppeKD;HH reoMeT

pH'IeCKHX HCKa)KeHHB npHBe~eHa Ha puc. 2. 3aBHCHMOCTH 

/1/ H /2/ peanH30BaHLI npu noMomu aHanoroaLix cyMMaTo

poa H YMHO)KHTeneii HanpJI)KeHHJI, npH'IeM CXeMa KOppeK

D;HH BKlliO'IeHa B n;enb 06ID;eii o6paTHOB CBJI3H YCHllHTenJI 

OTKllOHeHHJI. 

3. YnpaaneHHe pe)KHMaMH pa6oTbl 33JIT. 

B HH~HKaTope npe~yCMOTpeHbl HeCKOllbKO pe)KHMOB pa6o

Tbl 33JIT I puc. 3/: 
a/ Pe)KHM 3anHCH H BOCnpOH3Be~eHHJI, B KOTOpOM H30-

6pa)KeHHe 3anHCbiBaeTCJI Ha MHWeHH c4JoKyCHpOBaHHbiM ny

'IOM 3IT H BOCnpOH3BO~HTCJI Ha 3KpaHe C nonHOB JipKOCTbiO 

HH3K03HepreTH'IHhiM noTOKOM 3neKTpoHOB BIT. 3To oc

HOBHOB pe)KHM pa60Tbl HH~HKaTopa. 

6/ Pe)KHM aocnpoH3Be~eHHJI 3anucaHHoro H3o6pa)KeHHJI 

c noHH)KeHHoii JIPKOCTLIO. HcnonL3yeTCJI ~n11 yaenuqe-
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Puc. 2. EAoK-cxeMa ycuAumeA~ omKAOHeHu~ u KoppeKijUU 
zeoMelfpU'leCKUX UCKaJKeHUU. 

HHJI CpOKa Clly)K6bl ~H3lleKTpHKa MHWeHH npH ~llHTellbHOM 

BOCnpOH3Be~eHHH O~HOrO H TOrO )Ke H306pa)KeHHJI, a TaK

)Ke ~nJI yaenH'IeHHJI apeMeHH coxpaHeHHJI H3o6pa)KeHHJI. 

~aHHhlii pe)KHM ocymecTBnJleTcJI nyTeM no~aqu Ha aHo~ 
BIT 3anuparomux HMnynLcoa co CKBa)KHOCTLID Q :9. ITon

HaJI JlpKOCTb no~~ep)KHBaeTCJI B TC'ICHHe 1 MUH nocne 

D;HKna 3anHCH, 3aTCM HH~HKaTOp aBTOMaTH'IeCKH nepexo

~HT B pe)KHM nOHH)KeHHOB JipKOCTH. Pe)KHM a/ BOCCTaHaB

llHBaCTCJI Z - CHrHallOM HllH cnen;HallbHbiM HMnynbCOM OT 

KOHTponnepa ~HcnneJI, a TaK)KC KHOnKOB Ha llHD;CBOB naHenH 

HH~HKaTOpa. 

B/ PC)KHM CTHpaHHJI, B KOTOpOM nOTCHD;Ham~HbiB penLe4J 

MHWCHH npuao~HTCJI K ypoaHro KaTo~a BIT, npH 3TOM MHWCHL 

no~roT~anuaaeTcJI K Hoaoii 3anucu. 3ToT pe)KHM ycTaHaa

naaaeTCJI HMnynLCOM ERASE oT KOHTponnepa ~ucnne11 HnH 

KHOnKOB Ha llHD;CBOB naHCllH HH~HKaTopa. Bo BpCMJI CTHpa

HHJI 4JopMHpyeTCJI HMnynbC "HHTCpBan CTHpaHHJI", 3anpe

ID;aiOID;HB pa6oTy KOHTponnepa BO H36C)KaHHC nOTCpH HH4Jop

MaD;HH. 
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Puc. 3 . .liAOK ynpaaAeHUJI pexuMaMu 33JIT. 

r/ Pe)I(HM Kypcopa /HJIH 3JieKTpOHHOrO BH3Hpa/, B KO

TOpOM Ha 4JoHe JanucaHHoro H3o6pa)l(eHHJI MO)I(HO Ha6mo

,IJ.aTL IIOJIO)I(eHHe H nepeMei.QeHHe Jiyqa 3fl 6e3 3aiiOMHHaHHJI 

Ha MHWeHH. llpH 3TOM IIJIOTHOCTL TOKa Jiyqa 3ll TaKOBa, 

qTO o6pa3yiOI.QHHCJI Ha ,IJ.H3JieKTpHKe MHWeHH IIOJIO)I(HTeJILHLIH 

JapJI.IJ. He coJ,IJ.aeT noTeHu;uana BLIWe nepaoro KpHTuqecKoro 

JHaqeHHJI. B pe)I(HMe Kypcopa ocyi.QeCTBJIJleTcJI BBO.D. rpa

<lJuqecKoii HH<lJOpMaiJ;HH B 3BM Henocpe,D.CTBeHHO C 3KpaHa 

HH,IJ.HKa Topa npH IIOMOI.QH KOOp,IJ.HHa THOrO wapa HJIH KOOp,D.H

HaTBoro pLiqara /S/ . 
.D./ Ocu;unnorpa<lJuqecKHH pe)I(HM. B 3TOM pe)I(HMe HJo-

6pa)l(eHHe He 3aiiOMHHaeTCJI Ha MHWeHH 3llT H ,IJ.JIJI ero 

IIO,IJ.,D.ep)l(aHHJI Tpe6yeTCJI pereHepau;HJI /BOCIIpOH3BO,IJ.Jll.QHH 

npO)I(eKTOp IIpH 3TOM OTKJIIOqaeTCJI nyTeM IIO,IJ.aqH Ha ero 

aHO,IJ. OTpHIJ;aTeJILHOrO HaiipJI)I(eHHJI/. 

)J,JIJI IIOBLIWeHHJI KOHTpaCTHOCTH H306pa)l(eHHJI B pe)I(HMe 

BOCIIpOH3Be,IJ.eHHJI Ha MHWeHL Tpy6KH IIO,IJ.aiOTCJI IIOJIO)I(HTeJIL-
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Hble HMnynLcbl c aMnJIHTY.IJ.OH oKono 10 B. 3Til HMnynLCLI 

yMeHLWaiOT HaiipJI)I(eHHOCTb IIOJIJI Me)I(,IJ.y MHWeHLIO H KOJI

JieKTOpOM, yMeHLWaJI TaKHM o6pa30M "npo3paqHOCTL" TeX 

yqacTKOB MHWeHH, Ha KOTOpbiX 3aiiHCL He npOH3BO,IJ.HJiaCL. 

llo,IJ.aqa HMIIYJILCOB KOHTpaCTHOCTH Ha MHWeHL Janpe~eHa 
B OCUHJIJIOrpa<lJuqecKOM pe)I(HMe, a TaK)I(e B MOMeHT IIOCTyn

JieHHJI CHrHaJia Z. 
Bee yKa3aHHLie pe)I(HMLI ocyi.QeCTBJIJIIOTCJI nyTeM H3-

MeHeHHJI HaiipJI)I(eHHH Ha aHO,IJ.e Bll, MO,IJ.YJIJITOpe 3ll, KOJI

JieKTOpe H MHWeHH. OcTaJILHble 3JieKTPO.D.LI Haxo,IJ.JITCJI no,IJ. 

IIOCTOJIHHbiMH TIOTeHu;HaJiaMH, yKa3aHHbiMH B nacnopTe 3llT. 

4. TecTOBbiH reHepaTop. )J,JIJI aBTOHOMHOH npo

aepKH rpa<lJuqecKOrO HH,IJ.HKaTopa HCTIOJIL3yeTCJI BCTpOeH

HbiH TeCTOBbiH reHepa Top I puc. 4/. TecToaoe H3o6pa)l(eHHe 

npe,IJ.CTaBJIJleT C060H CTIHpaJIL C HaJIO)I(eHHOH Ha Hee BbiCOKO

qaCTOTHOH CHHYCOH,IJ.OH. )J,JIJI ycTpaHeHHJI TIJiaBaHHJI BbiCOKO

qacTOTHOH CHHYCOH.IJ.bl no cnupanu reHepaTop JaTyxaroi.Qeii 

CHHYCOB,IJ.bl CBHXpOHH3HpyeTCJI OT BbiCOKoqaCTOTHOrO reHe

paTopa. 06a CBrHaJia CYMMHpyiOTCJI, JaTeM TIOCTynaiOT Ha 

ycBJIHTenu KaHanoa X /Henocpe,IJ.CTBeHHo/ H Y fqepe3 4Ja3o-

~ fEHEPATOP ~ !IJDPMMPOSA TEO!> lJJ\.. rEHEPATOP 
CMHYCOIOII CMHXPO· JA TYXAIOIUE~ 

F•20Kfu. VHlYilbCOB CMHYCOIUlbl 
f•SOO ru 

Xr YCMI"MTEnb 

YCMmm:nt> 41AJ06PAWATE0b IPOPf"'1P06A TEOb 
!P• 90" l· CMrHAOA 

Yr 

lr 

Puc. 4. IiAoK- cxeMa •ec•oeozo zeHepa•opa. 
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Rpa~aTenh/. KpoMe Toro,4JopMapyeTC.R carHan Z fa pe:>Ka
Me 3allHCH 3TO O,II;HHO'IHbiH HMllYJihC, ,IJ;JIHTeJibHOCTb KOTOpo
ro paaHa .nnaTenhHOCTH cnapana, a B ocuannorpa4JaqecKoM 

pe:>KHMe - na'IKa TaKHX HMllYJibCOB/. 
TecTOBhlH reHepaTop y,no6Ho acnonh30BaTb TaK:>Ke npa 

HacTpoB:Ke BH,IJ;HKaTopa: B pe:>KBMe Janaca perynapyeTc.R 
BHTeHCBBHOCTb nyqa 3allHCbiBalOll{ero npo:>KeKTOpa, B OC
uannorpa4JaqecKOM - 4JoKycapoaKa nyqa. KoMMyTaUB.R pe
:>KHMOB jpa6oTa C KOHTpOJIJiepOM HJIB C TeCTOBhlM reHepa
TOpOM/ llp083BO,II;BTC.R llpH llOMO~B KJiaBBWHOrO nepeKmo

qaTeJI.R. 

5. 1i no K naT aHa .11. )l.n.R naTaHB.R ycanaTeneB: oTKno
HeHB.R BCllOJib3YIOTC.R HeCTa6HJIB3BpOBaHHble BCTO'IHHKH Ha
np.R:>KeHB.R ±24B /1 max = 2,5 A/, K KOTOphlM qepe3 CTa-
6BJIH3aTOphl llO,IJ;KJIIO'IeHhl BHTerpaJibHhle B TpaH3BCTOpHbie 

cxeMhl c llBTaHBeM ±6,3 B B +5 B. reHepaTOphl TOKa 4Jo
KycapyromeB: KaTyWKB B KaTyWKB ,IJ;BHaMB'IeCKOH 4JoKy
CBpOBKB llO,IJ;KJIIO'IeHhl K HeCTa6HJIB3BpOBaHHOMY BCTO'IHBKY 
+50 B. )l.n.R naTaHB.R cxeM, ynpaan.Rromax Hanp.R:>KeHB.RMB 
Ha 3JieKTpo,nax 33JIT, BCllOJib3YeTC.R CTa6BJIB3BPOBaHHhlH 
HCTO'IHBK llBTaHB.R +110B. CTa6BJIB3BpOBaHHhle BbiCOKO
BOJibTHhle BCTO'IHBKB +5 KB a -6 KB nocTpoeHhl no cxeMe 
npeo6pa30BaTeJI.R Hanp.R:>KeHB.R C WBpOTHO-BMllYJihCHOH Mo
,nyn.RUBeH /npeo6pa3oBaTenh pa6oTaeT Ha qacToTe oKono 
20 KFtl/. B Ka'leCTBe BhlCOKOBOJibTHhlX TpaHc4JopMa TopoB 

BCllOJib3YIOTC.R CTaH,napTHhle TeneBB3BOHHhle TpaHc4JopMa

TOphl TBC-llOJIA . 
.HH,naKaTop Ha JanoMaHaromeB: 3JIT npe,nHa3Ha'leH ,nn.R 

pa6oThl c 3BM B cocTaae rpa4JaqecKoro TepMBHana a 
no,nKJIIO'IaeTc.R K Heii qepe3 KOHTponnep .nacnne.R/

9
/.Bxo.n

Hhle carHanhl HH,IJ;HKaTopa: X,Y-Usx = 071 B, R 8x=75f!; 
Z- 1

8
x = 0+10 ..wA; ynpaan.Rromae carHaJihi - TTJI. 

ABTophl 6naro,nap.RT P .Il.Kyxapeay, B .K.Kynuoaa, 
li . .H.KoneCHBKOBa B r .H . .IihlKOBa, npBHBMaBWBX aKTBBHOe 
yqaCTHe B B3rOTOBJieHBB OllhlTHhlX o6pa3UOB BH,IJ;BKaTopa. 
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