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Ha nynbTax ynpaBneHHB 3neKTPO~HJHqecKHX ycTaHoBoK 

nonyqHnH pacnpocTpaHeHHe :o;H~poBwe oTcqeTHwe ycTpoiicT

Ba KonneKTHBHOrO llOllb30BaHHB. 0HH OT06pa)l(aiOT ~YHKD;HO

HanbHOe COCTOBHHe OT.IJ;ellbHLlX ynpaBnBeMWX CHCTeM H MOryT 

HMeTb CBeTBID;HeCB 3HaKH 3HaqHTellbHWX paJMepOB. 

KaK npasHno, no.no6Hwe ycTpoiicTBa cocTaBnBIOTCB HJ 

O.IJ;HOTHllHLlX BqeeK, Ka)I(.IJ;aB H3 KOTOpbiX BOCllpOH3BO.IJ;HT 

O.IJ;HH pa3pB.IJ; .IJ;eCBTHqHoro qHcna. fio npHHD;HllY BOCllpOHJBe

.IJ;eHHB CHMBOllOB D;H~pOBble HH.IJ;HKaTOpbl B ycTpOHCTBaX KOn

neKTHBHOrO ll0llb30BaHHB MOryT 6WTb paJ.IJ;eneHW Ha 2 rpyn

llbl: 

1/ C llOCTOBHHLlM HaqepTaHHeM D;H~p H HX BW60pOM npH 

BOCllpOHJBe.IJ;eHHHj 

2/ C ~OpMHpOBaHHCM H306pa)I(CHHB D;H~pbl H3 3llCMCHTOB 

/:o;H~pOCHHTC 3HpyiOID;He/. 

Cpe.nH Ba)I(HelilllHx xapaKTepHCTHK Hcnonb3yeMwx D;H~po

BbiX HH.IJ;HKaTOpOB Cne.nyeT Ha3BaTb yron 063opa D;H~pOBLlX 

llOKa3aHHH, .IJ;OnroBeqHOCTb H BpKOCTb CBeqeHHB, ynpaBnBIO

ID;He HanpB)I(eHHB, llOTpe6nBCMYJO MOID;HOCTb H ·y . .IJ;. 

l.J,H~poBwe ra3opa3pB.IJ;Hwe naMnw I 1/ nonyqHnH lliHpo

Koe pacnpOCTpaHeHHe B HH.IJ;HKaTOpHWX yCTpOHCTBaX. 0HH 

.IJ;aiOT BbiCOKYIO BpKOCTb H306pa)l(eHHB npH XOpOllleM BHelliHeM 

BH.IJ;e H Manoii noTpe6nBeMoii MOID;HOCTH. BwcoTa :o;H~p 
COCTaBnBeT 9-40 MM. 0,n;HaKO B CHny OC06eHHOCTeii KOHCT

pyKTHBHOrO pellleHHB y scex :o;H~poswx naMn cepHH HH 

yrnosoe pacnpe.neneHHe cBeTosoro noToKa oqeHb HepaBHo

MepHo /2/ . H3BeCTHWe Hey.IJ;06CTBa CBBJaHW TaK)I(e C 

He06XO.IJ;HMOCTbiO llHTaTb naMny BWCOKHM HanpB)I(CHHCM 

/200-:-250 B/ H KOMMYTHposaTb :u;enH 3Toro HanpJI)I(CHHJI 

.nnB ynpasneHHJI e10. CpaBHHTenbHO HesenHK H cpoK cny)I(6W 

naMn, rapaHTHposaHHaB .nonroseqHoCTb - 2000 qacos. 
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IlpHHD;Hfi CHHTe3a u;HclJp H3 JIBHHii HCfiOJib3yeTCJJ B 3JieKT

pOJIIOMHHecu;eHTHbiX HH,!J;HKaTopax /3JIH/ /1,6/ . 3HaKOCHH

Te3HpytoUUie 3JIH HMeiOT BbiCOTY 3HaKa 20-74 MM, cpaBHH

TeJibHO .nemeBw H o'leHb 3KOHOM;H'IHW. OHH o6na,naiOT paBHo

MepHwM yrJIOBbiM pacnpe,neJieHHeM CBeTOBOrO fiOTOKa /2/ 
H mapoKHM cneKTPOM HHclJopMau;HOHHWX xapaKTepHCTHK. O.n

HaKo .no HacToJJ~ero BpeMeHH npo6neMa ax cornacoBaHHJJ 

C HH3KOBOJibTHblMH MaJIOMO~biMH 3JieMeHTaMH JIOrH'IeCKOH 

'laCTH annapaTypbl OT06pa)l(eHHJJ HHclJopMaD;HH UOJIHOCTbiO He 

pemeHa. 

06'bJJCHJJeTCJJ 3TO npe)I(,!J;e BCero HX BblCOKHM HanpJJ)I(e

HHeM B036y)l(,neHHJJ I THnoBoil pe)I(HM Bo36y)I(,!J;eHHJJ cepHHHblX 

3JIH: 220 B, 400 HJIH 1000 T'tl/ H eMKOCTHblM xapaKTepoM 

Harpy3KH. JlpKOCTb CBe'leHHJJ cepHHHO BhlfiYCKaeMbiX HH,IJ;H

KaTOpOB 40.;-60 HUIII. Ho UOCJie 1000 'iQC06 pa60Tbl OHa 

yMeHbmaeTCJJ H COCTaBJIJJeT TOJibKO 35~ Ha'laJibHOH. CpOK 

CJiy)l(6bl 3JIH ,no 5000 'iQC06 /1/ . 
B ,naHHOH pa6oTe onHcaH KOMnpoMHCCHblH BapaaHT nnoc

KOrO u;atilpOCHHTe3Hpyto~ero HH,!J;HKaTopa C HCUOJib30BaHHeM 

,nacKpeTHhiX ra3opa3pJJ,nHblX npa6opoB. OH OTJIH'IaeTCJJ oT 

,npyrHX BapHaHTOB B 5 c-10 pa3 60JibWHM CpOKOM CJiy)l(6bl H 

Manoa noTpe6nJJeMoil MO~HOCTbiO. KoHCTPYKTHBHOe pemeHHe 

JJ'IeHKH HH,IJ;HKaTopa o6ecne'IHBaeT paBHOMepHoe cBe'leHae 

Bcex cerMeHTOB c Heo6xo,nHMOH JJpKOCTbiO. B ycTpoii

CTBe ynpaBJieHHJJ HH,!J;HKaTOpOM HCUOJib30BaHbl HHTerpaJibHble 

cxeMbl. Ha 6it3e 3HaKoBoro HH,IJ;HKaTopa nocTpoeHo u;atllpoBoe 

Ta6no 6onbmoro pa3Mepa /pac. 1/ ,nJIJJ oTo6pa)l(eHHJJ HHtilop

Mau;aa 0 BeJIH'IHHe TOKa ny'IKa JIHHeHHOrO YCKOpHTeJIJJ npOTO

HOB JIY-20. 

KOHCTPYKaHR~KATOPA 

OnHCblBaeMhiH HH,IJ;HKaTop /pac. 2/ npe,nHa3Ha'leH ,nJIJJ 

BOCDpOH3Be,neHHJJ apa6CKHX u;atilp OT 0 ,!J;O 9. IlpH Bbl6ope 

tilopMbl u;Htilpbl npHWJIOCb H,!J;TH Ha KOMUpOMHCC Me)I(,!J;y npOCTO

TOH KOHCTpyKD;HH H xopomeH pa3JIH'IHMOCTbiO HX Ha paCCTOJJ

HHH. Haanyqmeil oKa3anacb tllopMa u;atilpH3 ceMH cerMeHTOB. 

KpoMe Toro, oHa no3BOJIJJeT co3,naTb npocTyto H 3KOHOMH'I

HYIO cxeMy ynpaaneHHJJ. 
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Puc. 2. KoHC8PYKliUJI uHOUKa•opa. 

B ocHoBy 3HaKoBoro ycTpoiicTBa nono)KeHa KOHCTPYKUH.II 

IQeneBoro HH.IJ.HKaTopa /pHc. 3/. THpaTpOHbl THna MTX-90 

B KORH'Ie CTBe Tpex WTYK YCTaHOBReHbl B cneiUiaRLHbiH ,IJ,ep)Ka

TenL, KOTOpbl:ii 3aKpenneH Ha,IJ, IQeRL10. 3xpaHOM Cny)KHT no

ROCKa oprcTeKna MORO'IHOrO D;BeTa , llOBTOp.1110IQa.ll cllopMy 

IQenH 3HaKoBoro HH.IJ.HKaTopa. IlpH no,IJ,a'le Hanp.II)KeHH.II Ha 

naMnw · nonyqaeTc.ll cBeT.IIIQHHC.II cerMeHT. l-13o6pa)KeHHe 

D;Hcllpw o6pa3yeTC.II KOM6HHau;Heii OT,IJ,eRLHLIX CBeT.IIIQHXC.II cer

MeHTOB. PaBHOMepHOCTL HX 3acBeTKH .IJ.OCTHraeTc.ll npe,IJ,BapH

TenLHLIM OT60pOM He06XO,IJ,HMOrO KOnH'IeCTBa naMn, He 

HMeJOIUHX onTH'IecKHX .IJ.eclleKTOB Topu;a 6annoHa. H3 100 WTYK 

MO)KHO OT06paTL 40-:-50 THpaTpOHOB, npHrO,IJ,HbiX AJI.II HCllORL-

30BaHH.II B yCTpOHCTBe. IlpH Bb160pe paCCTO.IIHH.II Me)K,!J.y Top

u;aMH THpa TpOHOB H CTeKnOM- 3KpaHOM npHWnOCL H,IJ,TH Ha 

BTOpO:ii KOMllpOMHCC. IlpH yBeRH'IeHHH paCCTO.IIHH.II ynyqmaeT

C.II paBHOMepHOCTL CBeTOBOrO llOR.II, HO yMeHLWaeTC.II .llp

KOCTL H B03paCTa10T ra6apHTHble pa3Mephl HH,IJ,HKaTOpa. 
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Puc. 3. autfipoeou 3/leMeHII UHOUKallopa. 

3HaKOBbiH HH,IJ,HKaTOp /pHC. 4/ BKnJO'IaeT B ce6.11 naHenL, 

B KOTOpoii C,IJ,enaHW na3W, COOTBeTCTB}'IOIUHe 3HaKOBOMY pH

CYHKY /2/, o6paTHa.ll noBepxHOCTL naHenH xpacHTC.II B qepHwii 

D;BeT; 3KpaH /3/; MeTannH'IeCK}'IO CeTKY qepHOrO u;BeTa 

C MeRKOH .ll'leiixoii AJI.II MaCKHpOBKH CTpyKTypw IUicllP /6/; 
CBeTocllHnLTp /7/; ,IJ,ep)KaTenL ,IJ,R.II naMn /1/;THpaTpOHhiTHna 

MTX-90 /4/; nnaTy, cny)KaiQyJO 3neweHTOM xpenneHH.II 

nawn /5/. 
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Puc. 4. KoHCIIPYKI.IUJI A<~eiiKu. 

,lJ;eTanH KOHCTPYK.UHH HH,IJ;HKaTopa /2.5/ H3rOTOBneHhl 
H3 4JonLrHpOBaHHOrO CTeKnOTeKCTOnHTa H COe,IJ;HHHIOTCH 
Me)K)J.y co6oii nocpe,n;cTBOM naiiKH. 

KaK noKa3an onhlT pa6oTbl, HcnonL30BaHHe B 3HaKOBhlx 
HH,IJ;HKaTopax naMn C XOnO,IJ;HblM KaTO,IJ;OM, HMeiOII.\HX HpKOe 
Top.uouoe cue'leHHe, nonHOCTLIO onpau,n;aHo. ,ll;nH noBhlllleHHH 
,n;onroBe'IHOCTH THpaTpOHOB He06XO.n;HMO,'IT06bl pa60'IHH TOK 
He npeBbllllan HeCKOnLKO MHnnHaMnep qepe3 O.n;HH npH60p. 
Tor.n;a cpoK cny:>K6bl naMn MO:>KeT npeBbllllaTL 100.000 qacou 
llpH KOne6aHHHX TeMnepaTyp OT -70° ,!1;0 +10° C /3/. 

CXBMA YIIPABJIBHHJI 

lf3BeCTHble CXeMLI HH,Il;HKaTOpOB /IJ./ OCHOBaHLI Ha yn
pauneHHH 3a:>KHraHHeM cerMeHTOB, o6pa3YJOII.\HX KOHTYP co
OTBeTCTBYIOI.Qeii .UH4JpLI,H He,IJ;OCTaTO'IHO 3KOHOMH'IHbl. 

lionee nepcneKTHBHa cxeMa, ynpaBnHIOI.QaH He 3a:>KHra
HHeM, a rallleHHeM cerMeHTOB, He BXO,Il;Hli.\HX B KOHTyp .UH4JpLI. 
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HanpHMep, ,n;nJI o6pa3o:&a.HHJI scex UHiilP OT 0 .z.o 9 nepBWM 
CllOC060M He06XO,IUIMO "3a:>Ke'IL" 49 CerMeHTOB, B TO BpeMJI 
KaK npH HcnonL30Ba.HHH BToporo cnoco6a Ha.n;o "noracHTL" 
TonLKO 21 cerueHT. TaKHM o6pa3oM, yKa3aHHoe coo6pa:>KeHHe 
U03BOnJieT CYI.QeCTBeHHO ynpOCTHTL CXeMLI ynpaBneHHJI UH4J
pOBLIM HH,IJ;HKaTOpOM. 

Ha pHc. 5 npHBe.n;eHa 6noK- cxeua ynpasneHHJI UH4Jposoro 
HH,IJ;HKa TOpa OT C'leTHOB .QeKa,IJ;W H3- 12 /H3- 13/ npOMLiliiJieH
HOrO o6pa3.Qa. 0Ha COCTOHT H3 .QeDIH4JpaTopa/MaTpH.Qa 
M2/, co6paHHoro Ha HHTerpanLHwx MHKpocxeuax H npe
o6pa3yroi.Qero ,n;eCJITH'IHWii KO.Q B KO,IJ; HH.QHKaTopa H KJIIO'Ieii 
/K1 - K7/, no.n;Knro'leHHLIX K cerueHTaM /C 1-C7/ HH,IUIKa
Topa. 
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Puc. 5. C•PYK•YPHaJI cxeMa ynpaeAeHUJI uHOUKa•opoM. 
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YnpaBJIJIIOUUie eHrHaJILI eHHMaiOTeJI llO~KJUO'IeHHeM 

WTLIPLKOBoro pa3'LeMa B naHeJILKY naMnLI HH -1 e'leTHOH ~e
Ka~LI/pHe.6/.Ilepena~LI HanpJI:>KeHHH qepe3 pe3HeTOpL1 /R32-R40/ 
H ~eruHclJpaTop /M1- M4/ no~aiOTeJI Ha 6a3LI KJIIO'IeB. /T1-T7 I. 
B KOJIJieKTOpHLie QenH noeJie~HHX BKJIIO'IeHLI THpaTpOHLI 

1n1-n211. B OTeyTeTBHe ynpaBJIJIIOIQHX HanpJI:>KeHHH Ha BXO

~ax Bee TpaH3HeTOpLI OTKpLITLI llOJIO:>KHTeJILHLIM HanpJI:>Ke

HHeM eMeiQeHHJI. BLieBe'IHBaeTeJI UHclJpa "8". Ee KOHTYP 

o6pa3yiOT Bee eeML eerMeHTOB HH~HKaTopa. IlpH noeTynJieHHH 

Ha O~HH H3 BXO~OB /1-0/ nepena~a HanpJI:>KeHHJI OTpHQa

TeJILHOH llOJIJipHOeTH 3aKpLIBaeTeJI O~HH HJIH 60JILWee KO· 

JIH'IeeTBO TpaH3HeTopoB H3 'IHena /T 1- T7 I. CooTBeTeTByiO

IQHe eerMeHTLI HH~HKaTopa raeHyT /Ta6JIHQa M1/. 

Ta6AUI.#a 1 

3HOK 
HoMepa omKI1KJL1aeMblx 

c.e"GMeHmoo UHOuKamopa 

1 f, 2,4, 5,1 
2 2,6 
3 2, 5 
4 1, 5,1 
5 3.5 
6 3 
7 2,4;5,1 
8 
g 5 
0 4 
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3JIEKTPHqECKHE IIAPAMETPh/ 

1. Pa3Mepbl 3HaKOBOrO HH)J;HKaTopa 100 X 65 X 70 MM; 

2. Pa3MepLI UH41PLI 74 ~ 46 MM; 

3. Yron o63opa = 150 ° ; 
4. JlpKOCTb CBe'leHHJI 100 Hu•; 
5. Cpox cny>K6LI 20.000 ..;- 100000 'lacoe; 
6. HarrpJI>KeHHe IIHTaHHH 110 B; 
7. MaKCHManLHaH rroTpe6nHeMaH MOI.QHOCTL - 8 Bm. 

IlHTaHHe UH4lpOBOrO HH.IJ;HKaTOpa ,MO>KHO OCyi.QeCTBHTb 
Herrocpe,IJ;CTBeHHLIM BKITIO'IeHHeM B CeTL nepeMeHHOrO TOKa 
HarrpJI>KeHHeM 220 B. ~nH ranLBaHH'IecxoB: pa3BH3KH n;erreii 
yrrpaaneHHJI OT HH)J;HKaTopa rrepcrreKTHBliO HCIIOITb30BaHHe 
OIIT03ITeKTpOHHbiX rrpeo6pa30Ba Teneii /03Il/. IlpH 3TOM OT
IIa,IJ;aeT He06XO)J;HMOCTb npHMeHeHHJI yrrpaBITJIIDI.Qero HaiipH
lKeHHJI BLicoxoro ypoBHH, 'ITO ,IJ;aeT B03MO>KHOCTL peanH3o
saTL BLIXO.IJ;Hble YCTpOHCTBa rrpeo6pa30BaHHJI HH4lopMaD;HH 
Ha HHTerpanLHLIX MHKpocxeMax I 5/ . 

Ha pHc. 7 rrpHBe.IJ;eHa cxeMa C'leTHoii .IJ;eKa.IJ;LI, pa6oTaiDI.Qeii 
B KO,IJ;e 8-4-2-1, KOTOpaH COCTOHT H3 C'leTHOH 'laCTH /TpHr
repbl Tr 1 - Tr4/, .IJ;eiiiH4lpa Topa .IJ;BOH'IHO- .IJ;eCHTH'IHoro KO.IJ;a 
8-4-2-1 B ,IJ;eCHTH'IHLIH /M1-M3 H O.IJ;HH H3 KITanaHOB M8/, 
,IJ;eiiiH4lpaTopa ,IJ;eCHTH'IHOrO KO,IJ;a B KO.IJ; HH.IJ;HKaTopa /M4· M6/, 
HHBepTOpOB, o6eciie'IHBaiOI.QHX Ha BhiXO,IJ;e CHrHaiT HH3KOrO 
YPOBHH /M7-M8/. 

CxeMa yrrpaaneHHH co6paHa Ha HHTerpanLHLIX MHKpocxe
Max cepHH 155 B: onTpoHax /03II1- 03II7 I THIIa AOY103B. 
XapaKTepHCTHKa rrocne.IJ;Hero rrpHBe,IJ;eHa Ha pHc. 8. 

Inp 

I 5x =lox omKp 
I bX=O 

Unp 
Puc. 8. XapaKmepucmuKa ¢omomupucmopHozo onmpoHu. 
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Pa6oTa BblllOJIHeHa B OT,IJ,ene cHHxpoclla3oTpoHa JIB3 
OHJIH. 

AaTop 6naro,ll,apBT M.A.Boeao,IJ,BHa 3anocTaHOBKY 3a,IJ,a'IB 
B nocTO.BHHbiH BHTepec K pa6oTe, a TaiOKe O.H.U.acJI.BKa 
3a none3Hble o6cy>K,IJ,eHB.B. 
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PyKonBCb nocTynHna B H3,I(aTeJibCKHH OT,IJ,eJI 
13 .BHBap.B 1975 ro,IJ,a. 
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HeT RH rrpo6eROB B BarneH 6H6RHOTeKe? 
Bill MOJKeTe OOJIY'IHTb DO DO'!Te nepe'IHCJieHHble HHJKe KHHrH, 

ecJIH OHH He 6blJIH 3aKa3aHbl paHee. 

;jl.o!" 

16-4888 ,I(03BMeTpU B3JIY'IeHJili B 4!B3BK& 3&- 250 CTp. 2 p. 64 K. 
~TW yCKOpBTeneA 3&PS*eHHWX 'I&C-
TBJl. ,IJ,y6H&, 1969. 

,l),-6004 IiBH&pHWe pe&KUBB a.D.POHOB npB BWCo- 768 CTp. 7 p. 60 K. 
KRX 3HeprBRX. ,IJ,y6Ha, 1971. 

,ll,13-6210 TPY.IlW VI Me*.llYH&PO.IlROro CBMno-
3Hywa no s,llepHoA 3nexTpOHBKe. Bap
wasa, 1971. 

372 CTp. 3 p. 67 K. 

,l),10-6142 Tpy,llW Me*.llyRapo,llHoro CBMn03BYM& 564 CTp. 6 p. 14 K. 
no sonpocaw asTowa TB 3a!lBB o6pa6oT-
KH ,ll&HHWX C ny3WpbKOBWX HBCKpOBWX 
K&Mep. ,IJ,y6H&, 1971. 

,l),-6465 MelK,IlyHapO,IlHU WKOna no CTpyKType 525 CTp. 5 p. 85 K. 
S,llpa. AnywTa, 1972. 

,ll,-6840 MaTepBanw II MelK.IIYR&po,llHoro caw
no3aywa no 4!B3BKe BWCOKBX 3HeprBA 
• 3neweHT&pHwx 'I&CTHil. WTp6cxe 
Oneco, 'ICCP, 1972. 

398 CTp. 3 p. 96 K. 

,l),2-7161 HenOKanbHWe, HenBHeAHwe B HepeHop- 280 CTp. 2 p. 75 K. 
MBpyewwe TeopBB non•. AnywTa, 
1973. 

rny60KOBeynpyrBe B MBOlKeCTBeHBWe 507 CTp. 
npoueccw. ,IJ,y6Ha, 1973. 

5 p. 66 K. 
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wen~o, 1973. 

,ll,13-7616 Tpy.llW VII Me*,lly&apo,llBOro CBMno- 372 CTp. 3 p. 65 K. 
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