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BBEJJ;EHHE 

B OOJII>IliHHCTBe coBpeMeHHHX Bl:l'!HCJIHTeJII>HHX Ma.IIHH H pasJI~Nimx 

aBTOMaT~ecKHX, JIO~ecKHX H HHWOPMaUHOHHHX ycTp)MCTB HCIIOJII>syeT

cn m$>pMauwi, BblpaXeHHaJI B ~H'iHOH WOPMe. TaM JKe, r.ne Tpe6yeT

CJI HM9Tb BHXO~He ycTpoHCTBa HJIH ycTpOHCTBa CBJI3~ ~eJIOBeKa C Ma

lllHHOit, HC IIOJI:03YJOTCJI ,I{9CJITHtrHHe IIepec~eTHhle CX9MH, II03:00JlJIIOIUH9 

IIpe,I{CTaBJIJITb HHWoPManHD B HaHOOJiee I!pHB~OH ~ ~eJIOBeKa ,I{9CJI

TH~HOH WOPMe. IToaTOMY B9IIPOCH, CBfl3aHHhle c pasp160TKOH ycTpolicTB, 

npeoCSp:l3YJOIIUiX ~cJia H3 ,I{BOHtrHoii WOIJ.1U npe,I{CTaBJie ll1fl B ,I{eCJITH'!HYJO 

H oCSpaTHO, JIBJI.fDOTCJI BeC:&Ma aKTyan:&HHMH. 

3a IIepHO,I{ C !955 r. IIO !970 r. KOMHT9TOM IIO ,I{9JiaM H300peTe

HJIIH H OTRPHTHH CCCP 6wro BH.I{aHO OKOJIO 50 aBTOpcKix CBH,I~;eTemcTB 

Ha cnoco6u H ycTpoHCTBa ,I{eCJIT~ c~eTHHX cxeM. 3a aTOT me ne

pHO,I{ BpeMeHH BO BcecoiOSHYJD naTeHTHO-Te~eCKYJO 5~r6JIHoTeKy H3 

ClllA, A.Hrmm, <!!PI' H ,lij)yrHX CTpaH IIOCTymtJIO C50Jiee 300 OirnCaHHH 

H300peTeHHH 1 OTHOCJimHXCJI K paCCMaTpHBaeMOH TeMe. 

KpoMe TOro, sa IIOCJI9,I{HJII9 ro,I{H Bhllll1I0 H9CKOJI:0'\0 KHHI' H CTa

Tei1, B KOTOpbiX paCCMaTpHBBJ)TCJI BOIIpoChl, CBJI3aHHH3 C noCTpo9HH9M 

,I{9CJI~IiX C~eTtmKOB (CM., HaiipHMep, /!+4/). 

Bee pasHoo6pasHe ,I{eCJITH'lHHX rrepec~eTHbiX ycTJOHCTB MOlKHO 

pa3,I{eJIHTb ITO pa3JIHtrHHM ITpK3HaKaM: 

- no HCIIOJI:03Y9MHM 3JI9M9HTaM! C~eT~KH Ha CTlT~eCK~ H 
,I{HHB.MH'!9CKHX 9JI9M9HTax ; 

- no KOJIH'!9CTBY CTae5HJI:&HHX COCTOJIHHii HCIIOJI:&3Y9MHX 3JI9M9HTOB: 
C~eTtiHI<H Ha 3JI9M9HTax C ,I{BYMfi YCTO~Bh!MH COCTOJI iH.flMH ( ~~ble) 
H c~eT~HKH Ha MHOroyCTOKqHBHX 3JI9M9HTax ( H9,I{DOHtl lli9) ; 
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- ITO KOHCTPYKT IIBHOMY BbiJIOJll!eHHlO aJieMeHTOB, KCITOJI:&3yeMUX B 

~eCRTK~HhiX rrepecqeT~UX YCTpOMCTBaX: Ha aJieKTp0BaRYYMHHX JiaMITax, 

Ha rasopasp~LIX rrp~6opax, Ha IIOJIYIIPOBO,lUmKOBUX TpKOMX, Ha 

yrrpa.BJUieMUX ,nHO.D:ax, Ha MKKpOaJieMeHTax t 

- no 6ucTpo,nei1cTmw ; 

- ITO BK.Il:Y KH,n:I!K8Ul'lOHHOro ycTpoHCTBa: Ha JI8MIIax HB.KaJIIriB8Hlf, 

Ha rasopaspii,IUfllX KE,nHKaTopax, Ha .rrn.nmecqeHTHHX HH,IUmaTopax, Ha 

CBeTO,nHO,nHHX MaTpm.,ax. 

CJie.nyeT 3aMeT~T:&, 'ITO BIIOJIHe YCTORB11.18HCSI KJiacc~acym ,ne

CSITK'!HHX cqeTqKKOB HeT, II03TOMY B03MO~li rpyrriiKpoBKK paCCMaTpK

naeMUX ycTpoiiCTB K IIO .npyrKM ITpK3HaKaM. 

0 KOilHPOBAHllli JlECfl'IWIHllX 1ll1CFJI 

,Il.nSI o6Jierqemm rrepexo.na K3 ,neCRTWIHOii tPoPMH rrpe,ncTaBJieHKR 

'!MC~a B .D:BOK'llQ{D H OOpaTHO y,no6HO 3anKCHBaTl> ~eCRTK'!Hlie ~~pli 

B TaR Ha3HBaeMOM ~30K'!HO-,neCRTK'!HOM KO,ne. 

HaKOOJie e 8KOH )MllqHhl KO,nli, B KOTOph!X KaJIWUI ,neCRTK'!HaSI q!1~ 

pa npe~CTaBJIReTCR ~eTblpl>Mfl pa3PR.D:~lli ,n:BOH'lHOrO 'lKCJia, TO eCT:& 

TeTp~oii • 

.IT.nR rrpe,ncTaBJJeHHH IO ~<!Jp MOlltHO KCITOJI:&so:saT:& I6 TeTp~, 

IT03TOMY 1!8Tblp8X3HaqHliU ,n:BOM'!HO-,neCRTM'!HHM KO.D: MOEeT 6HT:& rrpe,n

CTaBJieH / 5/piO I 6 = Io crroco6aMK. ToJI:&KO HeMHOrKe K3 aTMX 
6 

I<O.D:OB H3J'!8Hhl, H C llje MeH:&IJJee '!HCJIO .I'!X HCITOJI:&3yeTCR B peaJI:&HUX 

BHl{HCJIHTeJil>HhiX ycTpOMCTBax. 

B IIpaRTHKe KC:ITOJI1>3YIOTCR KO.D:H 242I (Ko,n AAKeHa), 52II (KO.D: 

YaHTa), 742I, 532::, I247 KO.D: C H30b!TKOM 3 (Ko,n CTH6yTua) H He

KOTOpb!e .npyr.l'le /I ,2,4,5/. ,Il.nR 06eone'leHKR IIOM8XOYCTOH'lHBOCTH 

B pR,ne C~aeB ITpllM8HRKJTCR KO.D:H, B KOTOph!X ,neCRTK'lHlie ~@Ii 

0603Ha'laiO'rCR KOM6: IHa.I.LID1MH C 60JI:&IJJID>'! KOJIHl{8CTBOM pa3PR.D:OB, '!eM 
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tieTHpe. PacrrpocTpaHeHHHMH .fiBJI.fii)TCJI ceMHaJieMeHTH..Je KO.zu,I: .n;soH·cmo-

-MTepH'l:Hhli1: Iii IlJITepK'ruO-.n;BOH'l:HhlH /5/. 
~ aHanoro-~CKp9THHX rrpeo6pa30BaHliiH BeC:c~a illHpOKO liiCITOJI:C-

3YJOTCJI TaR Ha3h!Ba9Mhl9 peqmeltCHbi8 liiJIH !UiXJIHtJ8CKlW KO,ll;LI,XapaKT9pH-

3YJOII\H9CJI TeM, .'tJTO BCe CO.I{9pJKB.li\H9CJI B H1i1X KOM61i1HEUlillil ITOCJie,I{OBa

Terr:CHh!X 'l!liiCeJI OTJIH'tJaiDTCJI JIHW:C Ha e~HHUY· 

.lliDHTWIHI:iE CtiETTMKVl HA CTATWI:OOHJAX TPMifEPAX 

liepBHMH liiCTOpHtieCKlil ITOJIBliiJlliiC:C .I{eCJITH'l:Hble Ct; BT'IJHKH, ITOCTpo

eHHUe Ha CTaTlil'tJeCKHX TpHrrepax C HCITOJI:C30BaHlii8M 8Jl9KTp0BaKYYMHbiX 

JlaMn. :3TH CXeMH COOTBeTCTBOBaJ!lil BpeMeHH BbltJHCJil1Terr:&H!JX YCTpoHCTB 

"nepBOro ITOKOJieHliiJ111 
• 06hl'tJHO CX9Ma cqeTqJiiKa COCTO.iiJia H3 qeThlp8X 

CTaTH'l:8CitHX TplilrrepOB C .n;BYMJI yCTOHqHBHMH COCTOmiH.RMH. ~ YMeH:D

meHliiJI 'tJHCJia CTa6HJI:&Hh!X COCTOJIID-t:fi C'l!eT'l!HKa C 16 ,rp IO B CXeMY BBO

~C:& o6paTHHe cruisH, cxeMH "H" H "HJIW'. BIIepBb!e nenH o6paTHoa 

CBJI3lil B cxeMaX C'tJ9T'tJHKOB ITpHMeHKH liOTTep B 1944 r. /
6/. ~ 

OCYI!l9CTBJieHHJI peBepclilpoBaHHJI C'tJeTa rrpe.I{yCMa.TpHBaiiHC:& CITei.tHaJIDHh!e 

nenH - Tplilrrep H JIOrHtiecKHe cxeMH, paspelliBJ)li\He c 'leT B rrpSIMOM R.1Ilil 

06paTHOM HarrpaBJieHliiJIXo 0.I{RH H3 B03MOEHHX BaplilaHrOB ITOCTpOeHliiJI 

.I{eKa.I{H npe.I{CTaBJieH Ha pHc. I. 

B JIHTepaType 6hlJ!lil npoaHaJIH3liiPOBaHH YCJIOBM pa6oTH C't!eTHHX 

cxeM Ha aJieKTPOBaKYYMHHX JiaMnax. B 'l!aCTHOCTH, B /3/ noKasaHo, 

qTO MaKCliiMaJI:&HOe 6HCTpo,I{eHCTBlil9 TaKHX CX9M Orpaa~aeTCJI BpeMe

HeM npoJieTa 8Jl8KTpoHOB B JiaMTie. 

CxeMH c liiCITOJIDSOBaHlileM TpHrrepoB Ha aJieKTpoBaKYYMHHX JiaMITax 

IT03B0JljlJ!Jil pa60TaT:& ll,O 'l!aCTOT ITOpR.I{Ka IOO MrU, liiMeJIH 60JI:&mlile ra6a

pli1Thl, MaJIYJO Ha.I{9JKHOCT:& Iii SHa'tJHT9JI:&HOe ITOTpe6JieHMe ITliiTa.HHJ1 0 
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EWIH npeAJIOJJteHH ycTpOHCTBa, B KOTOpbiX yc:TpaiDIJIHCl> HeROTOpUe 

H3 nepetiHCJieHHbiX He,ItOCTaTKOB. TaR, HanpHMep, B.Kpoyn /II-I/ npe,ll;

JIOJitHJI ,ll;eC.fiTHtllloe nepect~eTHoe ycTpoi-iCTBO, ROTopoe ouJISMeT noHH

JJteHHHM llOTpe6JieHHeM TOKa. 

EoJiee no~6Ho cxeMH ,ll;eKa,It Ha CTaTHtlecrorx TpHrrepax c HC

TIOJI1>30BaHHeM BaRYYMHbiX Jia.MII OITHCaHll B JiliTepa• ~ype /I +4/ • B Ha

CTO.fllllee BpeM.fl Cti9Tti:HKH C HCIIOJI1>30BaHHeM 3Jl9R'~pGBaRYYMHbiX JlaMIT 

ITOtiTH He npHMeH.fiDTC.flo 

C pa3BHTH8M UOJIYTIPOBO,ll;HHROBOH T9XHHRH C'~aJIH UO.fiBJI.fiT:&C.fl ,Ite

C.fiTHtiHHe ,ll;9Ka,ll;H Ha TpHrrepax, UOCTpoeHHbiX Ha ITOJiynpoBO,zunmD Bb!X 

npB6opax. IlpHM9H9Hli9 HOBbiX 3Jl9M9HTOB H H9RO'~OpHe CXeMHble pewe

HH.fl noaBoJIHJIH YBeJIHtiHT:& ClllCTpo,IteiticTnKe K Ha.n;nJJtHOCT:& pa6oTu cxeM, 

a TaKJJte CHH3HT1> ra6apHTH H 3HeprOITOTpe6JieHHe ycTpoHCTB. 

0,1J;HHM B3 IIepBHX B TeXHHtleCKOD nHTepaType 6hln OITHCaH 

peBepcHBHHM ,ll;eC.fiTHtiHllH CtleTtJ:HK, COCTOHmBH H3 ti9THPeX ITOCJie,ll;OBa

TeJI:&H!lX ,ll;BOHtiHHX CtleTtnmOB 6e3 ,ll;OITOJIHHT9JII:.HU:~ OClpaTHHX CB.fl3eH 

/II-2/. CtiSTtiHR CO,ll;9PJJtHT ti9T!1p9 TpHrrepa 1+4 (pHC.2), ROTOphle 

coe,mmeHhl t~epea Mamum 5+IO. Ha WHHY 15 no;~ 3HaR BhltiHTaHH.fl, 

Ha WHHY I6 - 3HaR CJIOJJteHIDI. 

OpHrHHMhHYJl cxeMY ,ll;BOH'IHO-,ll;ec.!ITHtiHOro penepcHBHoro ct~eT

'iHRa ITpelf,IIOliHJIH H.H.ropeJIHKOB H H.H.Kowenep /II-3/. ,li.rui HCKJI~ 

tiSHH.fl H9Hy.mHHX COCTO~ B CX8Me HCITOJI:&3yeTCJ! ~pcBpoBaHHllH 

rrepect~eT 3anpel!l9HHHX ll03HUHM 3a O,ll;HH TaRT pa()OTH BM9CTO npHMe

H.fleMHX OClbltiHO OClpaTHHX CB.fl3eH. lliopcHpoBaHHHM nepect~eT ,ll;OCTBraeT

C.fl BB9,ll;9HH9M BpeM9HHbiX yCTOii'mB!lX COCTO.fiHHM )J)Lfl KaROrO-JIHClO 

aJieMeHTa ,IteKa,ll;H. ClleTtiHK ( pHc. 3) co,ItepJCHT c~~aTHtlecKHe TpHrrepll 

TI-T4 co ct~eTHHMH BXO.ItBMH H JIOrKt~ecKHe cxeMH ~". 
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B.C.HmHon 1: Yl.<Il.<PwnmnoB npe,lVIOJmJIH ,IJ;eCHTH"<IHI:ill peBepcHB

Hhl~i C't!8T'!HK /II-4/, pa60TaiOIIIHH B KO,IJ;e 52 II IIpH Bp8M8HHOM pa3,IJ;eJie

HHH BLIXO,!J;HHX HMnrJI.bCOB npH C'!eTe RaK B IIp.RMJM, TaR H B o6paTIIOM 

HanpaBJI8HIDIX, B C:XeMe KOTOpOI'O OTCYTCTBJ'lOT JIHHHH 3a,IJ;8pXIUl: ( pHC. 4). 

CxeMa ,IJ;BOH'IliO-,l.(eC.fiTH'!HOi1: C'!eTHOH peBepCHBHOH ,IJ;eR~ c ,IJ;Byrvur 

,l.(OllOJIHHTeJI :bHhiMH 1 pHrre paMH, Ha BXO,IJ;hl KO TOphiX IIO,!J;aiOTC.fi BXO,l.(Hhl8 

CHrHa.JIU TeTpaJ(LI, a Truute CHrHa.Jihl rrepeiiOJIH8HiUI IIOCJI8,IJ;Hero RaCKa,IJ;a 

,IJ;8I<a,IJ;hi,OIUWaHa B /II-5/. EJ:raro,IJ;ap.i! Ha.JIWIIDO STHX TpHrrepoB HanpaB-

JI8HH8 C'I8Ta onpe.r .eJIJI8TC.fi H8 TOJI.bKO BXO,IJ;HhiMH CHrHaJiai.rn:, 110 U 3Ha

KOM C0)(8pJKHMOro 1 8Tpa,ll;Ilo 

PeBepCHBHhiH ,IJ;BOH'IHO-,IJ;ecJITH'!Hhlii c"<IeT'll'rK /TI-6/, pa6oTaJOillll:i1 B 

~eCKOM KO,IJ;e H COCTOffmHW H3 '!8T~~ex CTSTH'i8CKHX TparrepoB H 

cxeM coBrra,IJ;eHB.fi, OTJIHqaeTC.fi cne~annHhiM BKJID"<IeHHeM cxeu coBna

,IJ;emm Me~ TPHri·epaMH (pHc.5). C'!eT'!HK HMeeT ,IJ;Ba BXOJIL'S 1,2 

,lVI.fi '!8THhiX H H8'1E THLIX HMIIYJI.bCOB COOTB8TCTB8HHO H COCT011T H3 'f8T!l

peX TpHrrepoB 3,~,5,6 H II.f!TH cxeM COBITM81IH.f! 7,8,9,IO,Il. 

PeBepcHBHhili ,IJ;eCflTH'!Hhlii ctieT'mK, npeAJiollteHHilli B.JI.illHHKapeHKo 

H B.H.llieH,IJ;epoBH'!EM /II-7 I, co,IJ;epJKHT '!eTUpe TpHrrepa H neHTH..'lli 

nepeHOCa H pa60TeeT B KO,IJ;8 2421 (pHC.6). 

llpH CJIO.lK8HHll '!HCJIO "I" 3arrnCI-ffi88TCJI, RaK B o6hi'!HOM C'!8Ttrn

K8o llpH sanHCH 'lltCJia "2" npoHCXO.IU'!T nepeKJIJO'!eHHe TpHrrepa T1 

H3 HYJISBOI'O COCTCJIHIDI B e,fi;IiHH'HIOe H OTRpl-lBaeTCH B8IITIU:ib B2. 

,IIa.Jiee C'!8T"t!HK C'!ETaeT KaK 06L!'IHIM ,IJ;BOH'IHIDi nepeC'!eT. 1'aK RaJ\ 

B Tp:Hrrepe T4 3ai1HCaHa e,IJ;HHHU:a, TO C'!eTtrnR CtiHTaeT B KO,IJ;e 2421. 

lloCJie 3anHCH '!HCJJa "9" CJie,IJ;yiOIIIHM m.my.'!.bCOM C'!81'l.JHK nepeBO.JmT'>f 

B HYJI8BOe COCTO.fU1H8 • ilpH Bhi'!HTaJIHH, eCJil'! B ,IJ;e.Ka,ll;e 6U.11 3ariHCaJI 

"011 
( KO,IJ; 0000) , :E eHTHJI.b B2 OTKpl:lT, H IIOC ·ryriHBllll·l~i Ha BXO,IJ; Tp>lT

repa TI HMIIYJI.bC ycTaHaBJIHBaeT B ctieTtrnKe "<IHC..'IO "9" ( IW,ZJ; IIII). 
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PHc.5. PeaepcHBHH~ ~BOH4Ho-~ecRTH4~WR C4BT4HK, padoTaDmH~ a 

UHKRH4eCKOM KO~e. 
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CJie,JzyKJ!I1Hil HMII fJII>C ycTaHOBHT tmcJio "8" ( Ko,n; IIIO). BeHTIIJI:O 

B2 aarrnpaeTCR, H c.rre,JzyKJ!I1Hii HMIIYJII>C ycTaHaBJIHBaeT B C"leT"ll!Ke ttFrc

JIO "7" (Ko,n; OIII). .Uarree cxeMa pa6oTaeT, KaK o6wmhl:ti ,IU30WIHh!:i;i 

C"l8T'IHKo 

B TaiWM JKe KO !\8 :rn6omeT .n;ecRTWIHhlli C'ieTttllli, orrncaHHui1 

JI.K.PyKID:IOH H B.f • KHoppiD:IrOM /IT-8/ ; CXeMa OTJIH'iaeTCR OT rrpe,n;H

.n;yu{e~ IIO-ID:IOMY pac UOJIOlKBHHh!MH 06paTHb!MH CBR3RMH, 06ecnettHBaiOillH

MH ,n;eCRT~Hull C"l8To 

ilp8HMYUI8CTBO~ ,IU30H"'HO-,n;ecRTWIHOH peBepCHBHO~i ,n;eKa,n;bl, npe,n;

JIOJKBHHOH B.JI.liMHKapeHKO H r.IT.EaTyxHHUM /ll-9/, RBJIReTCfl TO, 'ITO 

B H8H H B peXKMe CJIOJKeHHR H B pe~e BH'!HTaHHR HCITOJI:03YeTCR 

06ll'JHHH .n;BOH'!Hufi ~<o.n:. Cxel'.m ycTpo~iCTBa npe.n;cTcmJieHa Ha pHc. 7. 

B I969 r. Kl.F .MHpoHOBH"l noJiyttHJl aBTopcKoe CBH,n;eTeJII>CTBO Ha 

CXBMY peBepc:HBHOrc ,Il;BOH"'HO-,Il;GCflTH"'HOro C"l8TttHKa, IIOCTp08HHOrO 

C HCITOJI:030BaHH8M C II8UHaJ!I>HHX TpurrepHHX lflleeK C .n;BYMJ! CtteTHh!Nill 

BXO,Il;aMH /II-!0/ (pi!C.8). CtteTttHK pa6oTaeT B KO,n;e 242!. CMGHa 

KO.IJ:OBHX cocTORHHil npoHCXO.l\IiT B cooTBeTCTB:riH c Ta6JIHueki I. ,ILnJI 

,Il;OCTU8HW1 O.n;H03HE.'IHOCTH KO,Il;OBOH HH<lJoPMaiUHl Ha Bb!XO,ne ,n;ei:a,IJ;bl 

IIpH Gn0llt8HHH H B~HTaHKH O.n;HH C'I8THH8 BXO,Il;bl TpHrrepoB HCDOJib30-

B8.HH AIDI CJIOJKeHHR, a .n:pyrHe - .n;JIR BH'!HTaHHR. 

B H8KOTOpllX ( X8MaX ,n;JIR IIOBb!IDBHHfl 6h!CTpo,n;e~iCTBIUI BBO,ll,l1TCR 

nepeKJIIO'tlaiOIIIBJ!CSI oCip:tTHM CM3I>. TaK, Haiipmmp, B.A • .llyH:oe rrpe.n;

JIOJKeua peBepCHBHru' ,lUlOH"'HO-,IleCHTH"'HM ,lleKa,n;a, B KOT0p0H HC!lOJII>-

3yeTCJI STOT npHeM /II-II/. Ha pHc.9 rrpe,llCTaBJieHa JIOrH'i8CKaR CXe

Ma .ne:I<a..n;H. B YCTJK>HCTBe HCIIOJII>3yeTcH .n;soHttuo-.necJITHttHh!il KO.Il 

I248 AID! BCeX ,ll8CHTH'IHHX UH<f>p, KpoMe 9, KOTOpM BhlpaJKa8TCJI KO

,IlOBOil KOM6ID:I~eil IIII. 
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PKc.8. EaoHqHo-~ecRTHqHu~ cqeTqHK c HcnoRL3oBaHHeM TpHrrepHHX 

RqeeK C ~BYMR cqeTHHMH BXO~aMH. 
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Ta6Jrnua I • 

'iHCJIO ~OH~Oe H306p~eHHe llHCeJI Ha Bmco.n;e 
BXO.n;HUX HMITYJih- - UpH CJIO.lKeHMJII IIpH BW!HTaHHH COB 

0 0000 0000 
I OOOI Ilii 

2 OOIO li10 
3 OOli Oli1 
4 OIOO OliO 
5 OI01 OI01 
6 OliO OIOO 
7 IOOO OOII 
8 1liO OOIO 
9 Ilii OOOI 

,UJIH II0Bbllll8HH 1 6!1CTpO.n;ei1:CTBHH Upe,li,7IaraiOTCJ1 ClleT1IHKH t co.n;ep-

.lKaJ!lHe 60Jihllle, '!eM 4, 'IHCJIO TpHrrepoB. HaupHMep, ormcaHHaH B 

/IT-12/ cxeMa co.n;eJ.JKHT 5 C'IeTHHX TpHrrepoB H 2 Tpnrrepa ynpaBJieHHH. 

B p.fl,ll;e CJ!:}"'a 3B HCIIOJih3YJOTCJ1 cxerru )~eCHTH'llHHX rrepeC'lleTHhiX 

YCTpoiiCTB, CO,ll;8plK1ll\118 ,ll;8J!HT8JIH C ROScJxPHUH8HTOM ,ll;8JI8HIDI "2" H /5", 

liTO II03BOJIH8T ,ll;OB 3CTH CHO pOCTh C'I8Ta ,ll;O 200-300 MrU IIpl:I HaJIH'llnt 

Cll8THhiX ,ll;8Ra,IJ;, 6!DTpo,n;eiiCTB¥18 ROTOph!X MOJKeT Oh!Th CYll\8CTB8HHO HH-

JKe BXO,ll;HOll llaCTOTbl. Trume ycTpoliCTBa rrpe,li,7IOlK8Hbl, HaiipHMep, B 

/IT-13 H IT-14/. 

Ji.JIH paCllll1p8Hlll.il JJ01'111{8CRHX BO ~~MOlKHOCTei1 l:! ymmepca.JIH3aJ.(l:!H 

CTPYKTYPU M.A.rpe6eHHHROBHM rrpe,ll;JIO.lKeHa peBepCl:!BHaH rrepecl!eTHa.H 

.n;eKa.n;a, co.n;ep~H O.n;Hopa3pH.n;H!lH perncTp c .n;ernH~paTopoM /rr-15/. 
HecKOJihKO IIIe~~oJKeRHV! IIOCBHmeHo pa3pa60TRe peBepCHBHHX rrepe

C'IeTHUX ,ll;8Ka,IJ;, B COCTaB KOTOpbiX BXO,ll;HT Y3JJU CaMOI\OHTpOM, B pH.n;e 

CJIJ1IaeB CX8Mbl ,IJ;el' a,IJ; CTp0.ilTC.il ITO 60JJee CJJOlKHb!M 1 
118M KJiaCC111{8CKM 

TeTpa.n;a, cxeMaM. 
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TaR, HaripliiMep, B /II-I6/ rrpe.n;JiaraeTCa cxeMa I8B8pCHBHOi1 

nepeC'IeTHOii .n;eKa.TI;u, co,nePJKCUI1aa IDITL TI8peC1!8THLIX ~pvrrrepoB, co

e,n:vrn8HHHX ITO "JI8HT8 Me6Hyca", JIOrH'!eCK:M:e CX8Mbl "}"II ,D;Ba TpHr

r8pa ueno'IKH nepeHoca. 

YCTPOtiCTBA 11HllHKAUW1 

Pa3BHTH8 Bb!TlliCJUITeJI:bHOti TexmrKH II llillPOIWe m 8J~peHHe pa3,JIWI

HHX pa,IUIOSJI8KTpoHHUX ycTpOMCTB C H806XO,IUIMOCT:b!O r plllBO.I(HT !<' pa3-

BHTH!O Ill ,I(aJI:bHe:il:meMy JCODeprneHCTBOBaHH!O CHCT8M CBJ:3H 'leJIOB8Ka C 

MaliiHHOH, TIOSTOMJ BOIIp0CaM BH3YaJIH3aiJ;I'IH Hilg)OpMauHl y,neJiaeTCR B8C:b-

Ma MHOro BHIDJ!aHHR. 

IIporpecc B pa3BHTHH aJieMeHTOB sJieKTpOHHUX c;eM B Te'leHH8 

TIOCJI8,n;IDIX H8CKOJI:bKHX JieT Ha.Jli8JI 0Tpa.JK3HH8 :11: D JCT!•Oi1CTDax HH,IU1:

KauHH i 8CJIH B K0HU8 TIJ!Tl1,11;8CRTUX rO,I(OB TiaT8HTOBa.JU Cb C'l8T'IHKH C 

JCTpOiiCTBD.MH HH,IU1:ItauHH Ha JiaMnax H9.Ka.JH!BaiDI5l ( CM, , HarrpliiMep, 

/II-I7 I, liJII1 Ha aJieKTpOMarHHTHUX peJI8 H CTp8JIOtiHl x np.116opax 

( CM., HaripHMep, /II-18/), TO B HaCTOID!\88 BpeMH na~ eHTJ!OTCfl C'Y:eT

Hb18 CX8MH C JC'l'pOMCTBaMH HH)\HKaUHH, HCTIOJI:b3J!OU\}1Ml' CB8TO.I(HO,n;HH8 

Ma'l'PHUhl, :3Jl8KTp0JI!OIVIl1H8CU81ITHLI8, OTITOSJl8KTpOHHb18 Jl .npyrHe :3Jl8-

M8HTU. WJI:blli08 BIIIIMaiUW llp0)\0Jl)i{S8T J,I(8JIJ!'r:bCH ra:: Opa3pa,n;Hb!M 

Y!H)\HKaTOpaM /II/. 

3HAKO BilE HHJlliKATO.FU 

V!H,IU1:KaTopu C flOCTOH!lHHM Ha6opoM UlllllP HJIH C!ThiBOJIOB TIOH.BH

JIMC:b CpaDHIIT8JILHO )\aBHO H D HaCTO.lliJ.l88 BpeMH npo,nc JIJKa!OT urnpOKO 

!1CTIOJib:30BUTJ,G.<i.,lJ,Jill yrrpaDJieHHH 3HaKC'BHMY! HII,II,HKaTOJ•aMY! rrpliM8Ha!OT-

C5l cxeMu Ha TpammcTopax HJIH yrrpaBJiaeMux .n;Ho.n;ax. Ha:M:6oJiee neJie-

coo6pa3Ho HCTIOJ!b30Ba'l'b .n;Jlfl yripaBJieHHa 3HaKOBb!M lllL~HKaTOpOM CXe

MY C KJI!O'l3Ml1 Ha Vl-p-V\., TpaH3HCTOpax, TaR Kai\ B S"OM CJIJ'Y:a8 

OHU llOJIY'l<leTCJI Hal160JI8C 3KOHOJ.U1'lHOV 11: 11pOCT0:1. 
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B JIHTepaType /!2/ orrncaHa ,n;ocTaTO'IfHO rrpocTM cxeMa ynpaB

Jiemm 3Ha.KOBID.t WW KSTOpOM C IIOMOllU>IO IIOJIHaTpoHa HJIH MHOroaHO,IJ;

HOI'O ,n;eKaTpoHa, KO~·Ophlti: O,n;HOBpeMeHHO Bh!IIOJIH.f{eT cpYJU<lUlli C'lfeTHOI'O 

H KOMMYTSTOpHOI'O aJ:eMeHTa. 

CJ.TMEHTHHE HH.m1KATOPhl 

B OC5WIHhiX ~cp]JOBUX HH.n;HKaTOpax KaTO,Il;bl B cpopMe CHMBOJIOB pac-

IIOJiaraiOTC.ff ,n;pyr sa ,n;pyroM B 1WJI6e JiaMIIH. He,n;ocTaTKOM TaKoro 

IIpH6opa RBJIReTC.fi O:~paHH'IfeHHOCTb KOJIHtleCTBa KaTO,Il;OB H, CJie,IJ;OBa

TeJli>HO, Bl:l:CBe'lfHBaeJnh!X CHMBOJIOB ( OC5l:l:'lfHO He 60Jiee !2) • KpoMe TO

ro, Ha-aa HaJIWIH.fi . Iapa.JIJiaKca, B03HHKaiOl!lero rrpH HH.n;HKawm ~cpp, 

HaxO,IVI1ItKXC.fi B rJiy6 me JiaMIIu, YBeJIHt~HBaeTcR Bepo.fiTHOCT:& oll!HC5KH 

rrpH CtiHTllBB.HHHo 

0TM8'1f8HHUX He~OCTSTKOB JIHm8HI:l: rrpHC50pH, B KOTOphiX Ha'lfepTa

HHe runpp HJIH ,Il;pyrHX: CHMBOJIOB IIp0HCXO,Il;HT aaCBeTKOfi OT,IJ;eJibHHX 

Ce!'MeHTOB. 

Cei'MeHTHYe HHIOIKaTOpH cplJPMhl " B lA. tt. t () v. ~ h S; " BtmycKaiOTCH 

paaMepaMH !9,32,45 H 64 MM, KMeiOT o~eBO-KpacHoe CBe'lfeHHe H 

oe5ecrre'lfHBaiOT Bb!CORYJO '!feTKOCTb H30C5paxeHHR. TaK, JiaMIIa TKTia 

s~ -1303 HMeeT CHMBOJIH BHCOTOki 64 MM, RpKOCTb CB8'1f8HH.fi 550 HHT, 

yroJI Hadnro,nemm IE 0° ('liTO rroaooJIReT pa3JIH'IfaT:& HX Ha paccToHHMH 

,n;o 30M). 

HrroHCKM !J>Hpt.a " OKaya " aanaTeHTOBaJia JiaMIIY E Q }L YV , 

y KOTOpoH ,n;JIR BHCJ,etfHBaHHR KaJK,D;OI'O Cen.teHTS ,Il;OCTSTO'leH TOR 

0,5 Mao 8TO II03BC•JI.fieT HCIIOJli>30BaT:& ,Il;JIR yrrpaBJieHIDI JlaMIIaMH HH-

Te:rp:uu,HYe cxeMY. 
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B /IT-19, IT-20, IT-21 H IT-22/ OITHCaHU HH~KaTcpu oO~blliHX pas

MepoB, KOTOpue MOryT 6UTb HCIIO~b30BaHH HC TO~bKO B BU~HC~TeiTb

HhiX YCTpOtiCTBax, HO II B pa3~~HUX IIHW0p.1al(KOHHhiX Ta6Jro II OIIOB8-

CTIIT8~bHHX IIYH!\Tax. 

flpe,ll;]IOlt8HH IDf.JUIKUTOphl C yrrpaB~8Hli8M Ka.K IIOCTCHID!b!M H8IIpmK8Hli8M 

/IT-20, IT-22/, Ta.K II HMIIY~bCHIIM HarrpmKeHl!eM /IT-19, IT-21/. B c~-

qae IICIIO~b30BaHIIH HMIIY~bCHOrO HaiipHJKeiDIH B COCTa.E IIH.l{liKaTOpa 

BXOMT a~e.KTpo,n;hl IIaMJITII. t:J.\·t C'tcw', CiliA /IT-23/ OID1CaJI cxeMY yrrpaB

JieHIIH cerMeHTHh!M IIH.n;IIKaTOpOM ,IT,JI.H BOCIIpOII3B8)l8HI1H apa6CI<liX ll,J'(pp 

,n;JIH CJiyt!a.H, lWr,n;a BLlqiiCJIIIT8JThHa.JI MarnHHa paOOTaeT B )lBO~HO

-B0CbM8piiqHOM Ko,n;e. CxeMa ,n;eKO)lllpJID~ero ycTpoilcTBa npe,n;cTasne

Ha Ha piiC.10. Yl~aTOp!i A+ b) (cM.pHCII) BKJIKNeHhl MSJI{,ey' KOJI

~eKTOpaMH H aMMTTepaMH TpaH3IICTOpoB. E~H TpaHs~cTop sanepT, 

HarrpmKeHHe Ha ero KO~eKTOpe B8~0 II )lOCTaTO~O ~H IIO,~a 

cemenTa. B c~ae, ec~ TpaH3IICTop rrpoBO.n;HT, HarrpHReHHe Ha ero 

KO~SI\TOpe rra,n;aeT, II IIH.l{liKaTOp TUCH8T • 

B /II-24/ rrpe,n;JiaraeTCH cxeMa YIIJnMeHIIH cerMei!THUM IIH.l{liKaTo

poM mmyJibCHUM HarrpmKeHIIeM c ycTpoi1:CTBOM IIawiTJI!. YcTpoi:l:CTBO 

rraMHTJI! odecrre~HBaeT coxpaHePJie HYJKHOii IIHlfopMall,IDI I'! rroc~e OKOH

'larnw ,n;eiiCTB!!.H YIIPa.BJI.iiiOlllero HMIIY~bCHoro HarrpmKeHil.fi. A+ Q -IIH-

)lY!KaTOpHH8 C8rM8HTbl, paCIIOJIOJK8ID!hl8 Ha IIaHC~Jil Ta.I\, KaK IIOKa3aHO 

Hrl pHc. II. CxeMa CHCTeMu npe,n;cTaMeHa na pHC. I 2, Jiqeffi.ta rrawi

TH IIso6paJKena na piic. I3. ITYJH rro,n;a~e na lill'!HY 2 l' MITY~bca HarrpmKe

mm ~aMIIa 30 BCIIIIJGIBaeT H OCB8ll!a8T <iJoTOp83HCTOp 4 0, COrrpOTJI!Me

HHe KOTOporo rra,n;aeT, BCJie)lCTBHe ~ero ITOT8Hll,HaJI H8 pe3IICTOpe 70 

C'fa.IIOBHTC.ff )lOCTaTO~HllM ,n;JI.ff IIO;:oKHra ~aMIILI 50. TIOCJI8.n;H.ff.ff, 38JIG'Ira

.i!Cb, IIOJJ;TI;8plKHBa8T WOTOp83JilCTOp 40 B COCTO.ffHJI!lf Bh!C OKOii rrpOBO)lHMO-
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CTII. filllleJme JIO~,ffiLJ IIpoMCXO,ll;}!T IIO,IJ;a'Ie>! OTpJH.(UT8JlbHOro HMil'jJibCR 

IIO I\8IHI IIIITamm I , I!pl1'!8M raCRTCR BC8 Jlillv!IT!:J O.IT.H0Bp8M8HHO. 

].111 YTIJUMEHIIR I6 - 3Jl8M8HTHblM C81'MCHTHHM liH,ll;}!KQTOpoM 

(p:rrc.I4) rrpe;J,JrolfeHa ,IJ;eKo,n:npyromaJI MaTp:rrna (II-25, CWA, ~. Mu-Lh..\.s.), 

cxeMa !WTopoii IIP1B8l\8Ha Ha pMc. I5. B rm'IeCTBe KOIVIMYTIIPYJOli1liX 

3Jl8M8HTOD l!CI10Jll3J'10TC5l ra::<opa3p5I,II;Hbl8 ,ll;}!Ol\LI. 

1MTPVF1HLIE JtiHJl}IKATOFU 

MaTpl!4H1 'e I a3opa3pH,ILHbre MIIJIJmaTOpLr xapanTepl13YJOTC51 rrpocTo

TOii cxer.1 ynparuiewm n 60JihlllOi1 pa3pelllaiOrl\ei1 crroco6HOCThiO no cpaB

HeHHFJ C .rr.pyriiM11 Tl1IIaJVlli Tt!!:!,Il.MI\aTOpHh!X ycTpOMCTB. 

IIIJ006pa:3 MD rpH1.fiiOro rm;~;nKaTopa sanaTeH'l'OBan B 1958 ro.rr.y 

Jt S ka ~I) VII "t 2: /11-28/. YcTpoiicTBO co.rr.epJKa.no TeJieBII3I10HHhli1: 

31-cpau, cocTOHii\11E lif3 l\Byx ITJiaCTIIH, na KOTOpHx pacrroJiaram1Ch ano.rr.

Hue l1 KaTO~\Hlle 3 1!8KTp0JJ;H. IIJiaCTl1Hbl HaxO.IT.WlliCb Ha HCI\OTOpOM pac

CTOHHID! ,n:pyr OT J:(pyPa i rrpOCTpaHCTBO M817JI;Y ITJiaCTJ.IHaMn 3aiiOJIHRJIOCb 

HeoHor~. AHO)\b! v. r<aTOl\U o6'be,ll;}!HRJIUCh B I!II1Hll, pacrroJiaraB!IlUecR 

. B3llifMHO rreprrei-W K'JJI.H}JHO • 8KpaH 11M8JI 220950 CB8TRII\HXCJI T01.J8K. 

C:r:o povrHLl8 KOMM:J TaTOpL! HO.IT..KJIIQ'IaJIM K v!GTO'!HnKY IlliTaHUH COOTB8TCT

BY!-JI:Wie 3JI8KTIJOJIL 11H)\11Ka'rOpa, 3D.CTaBJIIDI CB8THII\YIOCH TOC!KY rrepel\18-

UiaTY;H ITO ~WpaiiJ I!O,I\06HO TOlAY, Kale 8TO IIIJOMCXO.IT.liT B 8Jl8KTpOHHO

-JIJl!8BblX Tpy6Ka). 

B HG.CTO.ffil\C( Bp8!VI.ff C03.II:aml MaTplil{Hbl8 HH,ll;}!KaTOpb! ITOCTORHHOro 

TOKa (II-22, IT-2\. ,II-27) l1 MaTpl11{Hll8 HH,I(HKaTOpH rrepeM8HHOrO T0]{8 

(II-29). 

He.rr.anHo 6w o coo6111eHo oel onHTax no nepeHocy HHWO~ c 

MaTpHl{HhJX HH,l:UIKliTOpOB Ha CB8TOl!YBCTBHTeJII,IzyKl 6YMR!'Y /I2/ • )J.n.a 

aTOrO HCIIO~b30~~0Ch Y~TpaWHO~eTOB08 H3~8HH8 1 HMeiDlileeCH B 
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wrasMeHHoM pa.sp,g,; ce. CKopocT:& srumcH HH<l>opMar.um rrpH aTOM .I{OCTRra

Jia )40 500 CTpa.HHll B C€KYH.IJY • 

,llJIR: rrpHMepa paCCMOTpllM O.I{HH H3 MaTpH'!HHX HH.I{HKaTOpOB, 011H

CaHHhl11 B /II-26/ • IlpH60p rrpe.I{CT8.BJIJI€T C060H IIJIOCKJ'!O MHOf'OCJIOHHYJO 

KOHCTpYKI.\HIO ( CM. JlHC • I 6) • IlpH60p CO.I{8p.1K.HT TpH CJ!OH: ,!Ula BH€llJIDIIX 

H O.n;HH cpe.I{HHH. 

BHeliiHHe CJIOY 6 H 4 rrpe,n;cTaBJIHIOT co6o~i rraHeJm H3 .I{HaJieKTpH

Ka, HarrpHMep, H3 CT8KJJa ; O.I{Ha lf3 rraJieJieii l'l!.l80T y<IaCTOK, rrp03pa'JHbl;i 

.I{JIH Blf.I{HMOf'O CBe~a H CJI~T H~aTOpHOM ITOB8pXHOCTb!O ITpH60pa. 

Cpe,IUmft cJioil, H3IOTaB.JllffiaerllHM TaKJKe H3 .I{UaJieKTpHKa, J.1MeeT co

TOBYJJ KOHCTpy-RUHK H COCTOHT H3 MHOJKOCTBa .fl'I88K IO, pa3.I{8JI8HHLlX 

CTeHKaMH. 

Ha BHyTpeHHe i1 rroBepYJIOCTH CJIOH 4 HHeeTCH pH.l4 rrapaJ'IJie.l!hllbrx 

KaTO.J4HHX JIHHe HHID npoBO.I{HHKOB I 6, pacrroJIOJKeHHHX BepTHKalihHO, a 

Ha BHYTpeHHeil IIOB8pXHOCTH CJIOH 6 - pH,n; aHO}\HblX rrpOBO.I{HHJWB I8 1 

paCIIOJIOJK8HHHX rop~30HTaJihHO. 

B /II-27 I ormcano ycTpoiicTBO ,JVI.H rroJiy<IOHIW BHsya.JihHoi1 m-!,!Lil:-

Karum HH<l>opMaUHH B .I{ByxM8pHOM lii:3MepeiDUI 1 a B rraT·JHT•~ /IT-28/ 

rrpe,WIOJK€HO ycTpo!~CTBO ,lJ.JIJI IIOJ!y<IOHI'!q BI1:3YaJihll!IX J1:W1Jpaf.\t:HHii B 

Tpex IIJIOCKOCTHX. 

He,®.BHO IIOHHUJJOCb C006Ul8Hlii:O 0 pa3pa60TKe B COBOTCKOM COID30 

:l'!H,ll;HRa.TOpHOll IIaHt:JI:J1 IIJia3M8HHOro Tlfiia /I4/. 
Y CTpGHCTBa ~ •pexMepHO ;i HH,l\11:KaJ..(lflil: OIInCaii!J B /I 5/. 

M03Al :'li-lliE I.JVIPOK03KPAHHI1E mWLKATOPil 

B Tex CJiy<IaHx, KOr.I{a Tpe6yeTCH 6ucTpWI 3arrllCh .11 npKaJI .HH

.U:HRa.UHH, IIpiDJI8HmlTC.fl M03aw.IHL18 HH,l\1'!KaTOpl:I, B KOTOpllX lf306pa.JKe

HH€ IIOJiy<IaeTC.f! 3LCB8TI\OM orrpe.I{8JI8HHHX TO'IOK - ra30pa3p.f!.I{Hb!X 
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PHc.I6. Cxeua ycrpoAcrBa uarpH'IHoro HH.ltHJ:aropa. 
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HOnPfiJI.'eHUR 

BK- 8cno,.,oeamenbHbll) ~ramoa 

11K- uHdu~ramopH6ttl ~ramoa 

PKC. I7. Cxewa BKJIIltieHKSI HH3KOBOJibTHOrO ra30pa3pSI,ltHOJ'O HH,ltHKaTopa. 
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,ll;HO,ll:OB HJIH JiruMI HE Ka.JrnBa.HIDI. TaKHe HH,IUllia.TOphl B JIHTepaType Ha-

3UBaiDT HHOr.D;a IDMpcKOSKpaHHh!MH HJIH ycTpoMCTBaMH OT06paxeHHR HH

qx>p~ KO.JIJiei\THIHOro IIOJih30BaHIDI. KoJIW.IeCTBO CBeT.flllliDCC.fl TO

'IeK B IDMpOKoaKpaHicux HH.v;HKaTopax uoJKeT .v;oxo.D;HTI> .v;o I8 MJIH rrpH 

pasMepe 3KpaHa .D;O H6CKOJihKHX KBa.D;P8THh!X MeTpoD. ITpH IIOCTpoeHHH 

TaKHX HH,l1;I1Ka'rOpHbD< yCTpOHCTD Ha rrepBOe M6CTO Bbi,1U3HraeTC.fl rrpo6Jie

Ma OOecrre'!eHHH Ha,IJ61!CHOCTH ycTpoHCTBa H rrpeiir,I\e BCero rrpo6JieMa Ha

.D;elKHOCT¥1 cxeM yrrpaBJieHHJI HII.D;HKaTopoB /II-30, II-3I/. 

Iill3KOOOJIH!lliE rA30PA3P.fUJJiblE l1H,IlllliATOPH 

B rrocJie.v;Hee Bpmm 6wm paspa60TaHbl rasopa.spHMHe HH3KO

BOJihTHHe HH.D;HK8TO~hl C rrepe6pOCOM pa3p~a, IIpHHUKIIHaJihHaH CXeMa 

BKJIID'!eHH.fl KOTOporo IIpKBe.D;eHa Ha pHc.I7. B OTCYTCTBHe BXO.v;HOro 

CHrHaJia pa3pM ropll:T MelK,lzy aHO,ll;OM H BCIIOWraTeJihHbiM KaTO.D;OM. 

Pasp~ Ha HH.D;HKaTOpHL!ii KaTO.D; He rrepe6pacHBaeTca Hs-sa HaJIHl.IH.fl 

pe3HCTOpa R_IAK.. lpH IIOMqe Ha HH.D;HK8TOpHh!it KaTO.D; i:>TpJ1WlTeJI:&-

HOro CHrHaJia TOK B nerrH MK CK81.!K006pa3HO B03paCTae~ H Ha6JI~eT

CJI CBe'leHHe HH.D;HKa ropHoro KaTOM. KoHCTPYKTHBHoe BbiiiOJIHeHHe 

9JieK'Dpo.D;OB Ta.IWBO, 'ITO Ha6JIIO,ll;aeTC.fl TOJI:bKO CBelieime p83P.f!M Ha 

HH.ItHKaTopHOM KaTo.v;~. ITpH yMeHhWeHHH CHI'HaJia HHJKe orrpe,n;eJieHHOH 

DeJIH'iHHH paspa.v; Ha HK rrpeKpawaeTca H B03BpamaeTca Ha BCIIOMOra

TeJihHilli KaTO,ll;o 

H CoBeTcKcM Coro3e 

ro pasp.H.ll;a THrra T G6'G /I6/, rrpe.v;HasHa'leHHh!l1 .n;JI.fl lm.mmar.tHH MaJih!X 

HarrpmKeHHH. 0H YTI:XlBJI.fleTCJI CHrHaJIOM aMIIJIHTY,ll;Oii 4B IIpH TOKe B 

H6CKOJihKO MKa:. 

28 



AHAJIOrOBbiE HHllHKATOill 

B P.H.J\8 CJiytraeB Y~OCiHO HMGT:O HII,lUfi<aTOpH, B KO ropllX pasr.mp 

CBGTJJ.ll\GMCH OClJiUCTH 3aBMCHT OT 3HU'!8HHH .H3M8p5IGMJM BGJI.H'!.HHbl -

Ta.K HasUBaeMble aHaJIOrOBHe H~ImTopu. TaK, narrp:rnnep, MH.IUii<a-

'l'OP J rrpeMOlKGHHblM ro. A. TMTOBhiM /II-32/' rrpe.n;CTaBJIJie r co6oi1 I<OJI6y 

c pacrroJioJKeHHI:JMH BHYTPM Hee KaTOMMn, yrrpaBJL'IlOI.l\l1M11 ceTKaMH H aHo

~OM, IIpW18M MHHbl yrrpaBJI.fflOIIU1X CGTOK, paCTIOJIOJK8HHLl e KOaKCHaJI:OHO 

BOicpyr KaTO~a, Bbl6HpaiOTCJI IIpOIIOpr.niOHaJI:OHO Becy pa3piU~OB IW~a, 

I\OTOpH~i no~aeTCJI Ha HH,IUiKaTOp, 

H!Ull1KATOPHHE YCTPO}-ICTBA C OTIT03JIEKTPOJ1HLIMI1 3JIEMEHT.Ar;t!'l 

CJie~yeT OCTaHOBHT:OCfl eme Ha O~HOM THIIe HH,I\H.HaTOpHb!X 

ycTpOiiCTB - ycTpOMCTB C IIp11!.WHGHHGM OIIT03JIGKTpOHHUX 8.Jie!.!GHTOB, 

XOTH O!lli eme He IIOJiy<m.Jll1 urnpoKoro pacnpOCTpaHGHH.fl, 1!0 B CKOpOM 

B}_)GMeJ!H, OlJCBli,IUIO, 6y~yT 1.fCIIOJI:030D<lT:OC5I B8C:&Ma lllll pO!W, 

HanpHMep, R /I7/ np1me.n;ena cxeMa ycTpo~;cTBa y1IpaBJieH1.ffl 

:lWU\OBIIM HILI\VII\a'rOpOI.l C HCIIOJIL30H<J.IIHC!.1 O!IT03.TI8f\'TpOHI!hfX Tp!UrepoB 

(CR!,pl!C.H;), 

11 ll:tl!'l'llJlll\l'l~ llpCMJl MHI!J,IMaJihH08 nper1J! II8p8K.l!JOlJ8HHH 3.HaJIOr1.fl-!Hb!X 

.YC'l'!)()iic•rn l~OG'I'Illl.lf)le'l' 5 MCeK, MO!llHOCTh, IIOTpe6JI5I8MaJI O,IU{OH 

:.JJICIC'l'pDJIDMHliCCiteHTIIOli JI4efu<oii 1.f lpaTOpe3HCTOpOM, COCTa.BJIJieT OKO

JIO I 00 Mil'['. 

l'a:lMepu omrcrumoli KOHCTPYKI.(HH, Bl:liiOJIHeHHOti: no II.JieHO'lHOii 

'l'CXIJOJIOl'HH, COCTliBJIHIQT 50x5Q !•/1M
2 , 



Koa 

PHc.IB. CxeMa y:rpolcrsa yrrpasneaHH 3HaKOBHM HHlHXaropou c zcrronb-
30BaHze;' orrroanexrpoHHHX rpHrrepoB. 
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3AKJIIO'IEHHE 

AuaJUI3HIJYfl orurcamme B rraTeHTHOi1 JmTepaTYIJ( nocJW.'\IIMx .'leT 

CXCM!l peBepCIJ:BHlJX rrepeCLJ:8THbiX ~8Ka.D; 1 l.lOJKHO C~eJTa ~ b BllBO)f1 

'-ITO B TeLiemre ClJriJ:JKai-iiiiero Bp8H8Hll 1 ITO-B¥.,'\lll"OMY, IH pCCLf8THl IC ,[lC

BCpCMBHLl8 ,n;eKa,IJ;bl Oy~T BUIIOmiHTbCH Kal: IIC! ,'1)1Cl\[Je' 'HHX 3JtCM8l!Tax 

(Ct.!, , Harrpm~ep 1 /? /) , Till\ I'! Ha !lll!TCI'pUJILHi!X li1l1KpOCXI;I.!O.X /f3, 9/. 
Hs anrumsa TeH,n;cm.ur.ii pa3nwrrur ycTpoii:..:·rn HH;J,Jmawm MOJKHO 

c~eJiaTb Bh!BOJ~ , LITO B 6y)(yr!18M CJI8,Jzy8'l' O.l'ClU\8'~J, 81 1\8 60JI88 

I'IHT8HCHBHOrO pa3BIJ:TIDI cpe~C'l'B DJI[3yarm::JaJJ,IE1 H!l'!IOpiMU(HH, Qt{eBJII,TUIO, 

0YlJ.YT pa3BHB8'rnCH OIITOSJI8K'rpOlUibl8 SJI8M8l!'rLI, ycTp )}kTBa C MCIIOJib-

30Dai!H8M CB8TO~O,JJ;HHX Ma'rpHl\ 11 CB9TOi(I10J',OB 1 mr::J WOOJibTH!18 raso

pa3pJI,JJ;HUC 1 a MH 60Jibl!U1X l1H.n;I'!RaTOpl!IIX llaJ!CJ!8ii 6yrr,yT UCIIOJTT,;JOBaTb

Cfl MaTpH'!HI:le H M03aJ1'!HLI8 UH,LU1RaTOpL!, 01l8Bl~)T.HO 1 B 0JI!IIJKailiu:J.i8 ro,n;H 

CJI8,Jzy8T OJKI'I,JJ;8Tb }\aJibH8fuli8rO pa3BJI[Tail H!l,JJ;V!Ka't'OI' H!J X: YCTIJO~i CTB 1 

008CIIe'!l'!BaJ0111l1X rro.l!]'Ieirne .n;ByXMepHHX, ·rpP ::1.1epm;.z, a Ta:':JKe MHoro

IU38THI1X l1306paJK8Ill!ii, 

B 3aHJIIO'l8Hl1e an·rop rro.nn::>yeTc:r rrpJUITI!u;i BO:Jl\' omwcTniO mrpa-

3MTn HCI\pCHHJO!O OJiaro,n;apHOCTb 3,il,l{o3y6cJ\OMY 3a ro,n;,r.,epJKKy paOOTJI, 

B.H.3aMpl1~, A.H.CHnaeBy H C.B.M8JIBI!.l\JIJ :l<! nocre:>HJ e oocYJK,IJ;eHIUT 1 a 

Tar\JKe ['II.M.Cepreeno~i n r .B. TfyMaEOBOil '3a JIOI.V~b rpl1 rro,n;6op8 Jll1-

TepaTyp!l 

* 
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