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Y cnemHoe CXeMHoe pemeHHe BOllpOCa Bh!BOJlB HHlflopMaUKK H3 nposo

no~Hh!X HCKpOBh!X KaMep B 3HB~T9nbHOA CTeneHK CB938HO C paapa60TKOA 

/2/ 
Cll9UBBnbHh!X perHCTpOB C npRMh!M Bh!60pOM KH$OpMBUHH - ceneKTo-

/1/ 
pOB • 3TH ceneKTOphl KS:lflopMaUBH ll03BOJIJUIH B orpOMHh!X MBCCHBBX 

<jJeppHTOBOA llBMSITH HCKpOBh!X KBMep eMKOCTbiO S:9CKOnbKO Jl9CSITKOB Th!CSA 

6HT ocymeCTBKTb UOHCK H BblBOll llBHHh!X 38 BpeMR, MaHbmee MepTBOrO 

BpeMeHH CBMKX KBMep. Jl.asaSI B03MO)KH0CTb UpRMOrO UOHCKB HHtPoPMBUBH, 

ceneKTOpbl npKsneKnH K ce6e oco6oe BHHMaHHe H B Ha~ane 1966 r. 6h!-

1 /2,3 / 
no paapa60T8HO S:eCKOnbKO BBpHSS:TOB ceneKTOpOB KBK Ha Tp8H3HCTOpax 

/4/ 
TSK K HB $eppoTp8H3KCTOpHh!X SAeilJ!:ax • IJepBbl9 ceneKTOpbl HH$OpMa-

UBH no cnoco6y no.ua~ BXOllHbiX cxrs:anos s:a HX paapRJlbl MO}I{)Jo paa.ue

JIKTb aa ceneKTOpbi napannen&s:oro K nocne.uosaTen&s:oro THna. 11 Te, H 

.UpyrKe HM9IOT OllHH8KOBble BpeMeHHble xapaKTepBCTHKK, KOTOpble MOryT 

6biTb B S:eCKOnbKO paa yny~meS:bl, eCnB BCllOnb30B8Tb KX B CMemaHHOA na

pannen&Ho-nocne.UOBBT9nbHOjj: KOMnos:osx:e. HIUKe no.upo6s:o paccMaTpBBaiOT-

CSI llpHHUBllHanbHbie CXeMbl B Bj)9M9HHbl9 B03M0)KHOCTK ceneKTOpOB BC9X 

ynOMSis:yTb!X TKllOB. 
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CeneKTOphl nBpBnnen&aoro THIIB 

$yHKll.aoaanbHB.!I cxeMB cenenopa napanne.Jlbaoro THIIB aa TpaaaHcTo

pax npase.lleaa HB pac.1. B aToll: cxeMe BXOAHol!: caraan noAaeTcn nBpan

nen&ao H OJlHOBpeMeHHO HB BXOJlbi BC9X ero pa3pRAOB. 0JlH8KO 1IOrHK8 Ce-

119KTOpa o6ecne'IHB89T IIOC119JlOB8T9.JlbH9e o6pameH.He BXOJlHhlX HMnynbCOB 

Tonb.KO K T9M ero pB3patlBM, KOTOpbie COAep~aT HH~pMBil.HIO, T.e. HBXo

JlSlTCH B cocTosunm '1 '. llng BhlnOJ'llleaJUI aToll: noraqecxol!: nporpBMMbl 

C 8AHHH'IJib!X IUl9'1 TpHrrepoB (2) qepea Jl.HOJlhl ( 3) H 9MHTTepHbi9 IlOBT9-

pHT9nH (4) CHHMB9TCSI IIOT9HIIH811 3BIIpeTB JIB 6B3bl K1110'19Bb!X TpHOJlOB(6) 

co C.llB.HroM srrpBBO JIB 1 paapatl. ITpa JIB1IH'IHK enHHHilbl s n106oM npe.llb!Jly

meM (C'IHTBH C119BB) pB3patle ceneKTOpB C IIOMOII!biO Jl.HOAOB (7) JIBK118Jlbl-

saeTCH aanpeT aa rrpoxo~Aeaae BXOJlHb!X caraanos 'l:epea KnJO'IeBhle TpHOJlhl 

scex uocnenyiOmHX paapH.IlOB. KniO'Iesol!: TpHOA rrepsoro cnesa paapatla, aa

XOJlHmerocg B COCTOHHHH '1', 6yAeT Jl961IOKllpOBBH, II09TOMy OH rrporryCTHT 

BXOJlHOl!: cars:an Jla BXO.Il yCH1IHTeng (9) csoero paapHJla. B peay1IbTaTe aTo-

9TOro HMIIY.JlbCOM yCH1IKT91ISI TpRrrep seps:eTCH B HCXOAS:Oe COCTOHHJie, 38-

6nOKHpyeT csoa KJIIO'I noTeanaanoM c aynesoro rrne'l:a qepea corrpoTKBJieH.He 

(10) H CHHM9T UOT9HUHan 61IOKJipOBKH C AHOitHOH Il9IIO'IKJI (7) JlO C1IeJlyiO

mero 'l'parrepa, .aaxo.llS~merocg B cocTOHHJIH '1 '. TaKHM o6paaoM, Jl1IH oqe

pe.ll.aoro TBKTOaoro HMny1Ibca 6y.lleT Jle6noKHPOBBH KJIIO'I cne.llyiOmero (cne

sa aanpaso) TparrepB, aaXOJlHmerocsr B COCTOSIHHH ' 1 ' , H T.Jl. 

t.Iacno pB3pMOB cenexTopa, o6'beAHs:seMhlX nerro'IKOl!: aa JlHOJlOB (7), 

orpaHH'I9HO, T.K. HB JlHOJlBX IlpOHCXOJlHT IlOCTeiieHS:oe CHH~9HH9 UOT9HIIH8118 

6noxaposKH, rro.llasaeMoro aa rrocnenyiOmHe K1IIO'IH. B rrpHBe.lleHaol!: cxeMe 

(pac.1) HB KB~JlOM rrepeXOJlHOM JlKOJl9 (7) npOHCXOJlHT Il8A9HH9 aarrp~e

HHSI AO 0,2 B. llng HBJle~s:oi!: pa60Tbl BCeX K1IIO'Iei!:, 06'b9Jl.HH9HHbiX o6melf 

JlKOAHOH neiiO'IKOl!:, COIIpOTHB119H.He (5) Bhl6Hpae TCH C y'leTOM AOIIyCTHMOH 

s:arpyaKH 9MHTTep.aoro IIOBTOpHT91IH (4) H M8KCHM81IbHO AOIIyCTHMOrO TOKB 

6aahl KnJO'IeBoro TpHOJlB ( 6). flpH lK9118HHH YB91IR'IHTb 'IHC1IO paapMOB ce-
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neKTOpB MO~HO BOCUonb30BBTbCSI ABYXKBCKBAHhlM ~B30HHBepT 

HOBHT91IeM IIOTepb IIOTeHUHB1IB 61IOKHpOBKH (ynpBB119HHS1). Pa 

/2/ 
110Cb , 'ITO ceneKTOp 3 Toro THIIB, pa60T810illHH 6e3 31IeMe 

rrocne yCHnHT91IH (9), KpHTH'I9H K A1IHTenhHOCTH BXOAHOrO H~ 

Jl1ISI c6poca TpHrrepa pa3 pS1Jl8 HCilonb30B8Tb 38JlHHl!: Bbi6pOC I! 

~pMBTOpHoro yCH1IHT91ISI (9), TO CXeMa nepeCTBeT 6hlTb KJ: 

T9nbHOCTH BXOAHOro HMIIy nhCB. 

K npHJIIIHITHanbHOMY ae.llOCTaTxy cxeMhl rrapanne.JlbJioro 

AY9T OTJieCTH HBn H'I:He 38Ltep~KH CHRTHH IIOT9HUH8118 6JIOKHpO 

l0ill9H LlHOLlHOH Il9IIO'IK.H. l!i3MepeHHSI UOK8381IH, 'ITO B ceneKTC 

neaaoM aa Tpas:aacTopBx THIIB IT416, sTa aa.llep~xB rrpRMepau 

HB pB3pH.Il. Os:B orpaHH'IHBaeT MBKCHMa.JlbayiO 'lacToTy pa6oTJ 

MHS:HMB.JlbS:hll!: rrepHOA ero TBKTOBOl!: 'IBCTOThl IlpH Jl1IHT9.JlbH( 

HMIIY1IbCOB n MO)ICeT 6b!Tb orrpe.llenea aa cyMMbl 

T • t 
11 

+ 0,015 n MKC9K, 

rAe n -'I:Hcno paapMOB cenexTopa. ITpa t 11 = 0,5 MKCeK H 

'IHM: T =0,5 + 0,48 = 0,98 MKCeK, T.e. rrpe]lenbS:BSI '18CTOT, 

nexTopa 6naaxa K 1 Mrn. lloc•roaacTBOM cxeMbi SIBJIBeTcs eE 

OTCYTCTBH9 aanep~KH Jl1ISI BbiXOAHbiX HMIIynbCOB. 3TO OC06ea 

rrpH He06XOJlHMOCTH CTp06HpOB8HHSI Bb!XOAHOrO CHrJIB1IB. 

B KB'IeCTBe npocTeAmero aaanora aTo:ll: cxeMhl Ha pac.: 

cxeMa 'leTbipexpaapMs:oro ~ppoTpaaaacTopaoro ceneKTopa. 

38HOCHTCSI B C9119KT0p IIO 06MOTK8M W 1 • 0AHOBp9M9HHhli!: 

xonen(cepAe'IH.HKoB)rrpoacxoAHT TOKOM TpBS:3HCTOpB Tl no o~ 

IToo'lepeltHbiH, cnesa aarrpaso, Bb16op eAHHH'IHb!X noaana:it ces 

Il9'1HB89TCSI B CXeMe 3BUpeTOM, H8K1IBJlbiBB9MhlM HB C'IHTb!B8. 

m ax Kone u B.biXOLlHbiMH caraanBMH o6MOTOK W 3 rrpeAhltzyillR:X 
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JieKTOpa MO)KHO BOCnonb30B8TbCSI JJ.ByXKaCKll)l.HbiM . <jla30HllBep'I'OpllbiM BOCCTa

HOBHTeJieM UOTepb llOT9RUHaJia 6JIOKHpOBKH (ynpaaJieHRSI). Pallbme OTMeqa-

/2/ 
JIOCb , 'ITO CeJieKTOp 3TOI'O THrra, pa6oTaiOmHll: 6ea 3JleMeHTOB 3SJJ.ep)KKH 

nocne ycallJITeJISI (9), KpHTH'IeJI x JJ.JIHTenhHOCTH axoJJ.Boro HMnylibca. Ecnx 

.ll.JlH c6poca Tparrepa pa3 pS!JJ.S HCnonb30B8Tb 38.ll.RHil: Bbi6pOC HMnynbca TpaHC

<jlopMSTOpHOI'O yCHJIHTeJISI (9), TO CXeMa nepeCTaeT 6biTb KpHTH'IHOH K JJ.JIH-

TelibHOCTII BXOJJ.HOI'O IIMIIylibca. 

K npaa:nanHanbHOMY HeJJ.OCTaTKy cxeMbi napannelibHoro cenexTopa cne

JJ.yeT OTHeCTH HSJIH'l:He 3SJJ.ep)KKJI CHSITIISI UOTeRUH8J18 6JIOKHpOBKH C yrrpaBJIR

IOWeH AHOAHOll: nenoqKH. l13MepeHHSI liOK838JIH, 'ITO B CeJieKTope, 113I'OTOB

JieliHOM Ha Tp8H3HCTOpax THna IJ416, STa 38A9p)KK8 llpHMepHO paBJia 15HCeK 

a:a pa3pSJ:A. Oaa orpaRH'IHBaeT MaKCHManhByiO 'lacToTy pa6oThl cenexTopa. 

MHRHM81IbHbiA nepHO.ll. ero T8KTOBOA qaCTOTbi npH JJ.JIHTelibROCTII BXOJJ.RbiX 

HMnyJibCOB n MOll<eT 6biTb onpe.D.enea H3 cyMMhl 

T • t H + 0,015 n MKCeK, 

r.D.e n -'IJICJIO pa3pSIAOB ceneKTOpa. IJpH t H = 0,5 MKCeK H n =-32 rrony-

qaM: T -=0,5 + 0,48 .. 0,98 MKCeK, T.e. npe.D.ellbaag qacToTa pa6oThl ce

neKTopa 6nH3Ka K 1 Mrn. Jl.oc•roaacTBOM cxeMbi SIBnsreTCSI ee rrpocTOTa H 

OTCyTCTBHe 3aAep)KKJI JJ.nSI BbiXOAHblX HMUYlibCOB. 3TO OC06eHHO Bbii'O.ll.HO 

rrpH He06XO.ll.IIMOCTH CTp06HpOB8IDISI BbiXOJlHOI'O CHI'HAJia. 

B Ka'leCTBe npocTeAmero aaanora 3TOll: cxeMhl aa pHc.2 npHBe.D.eHa 

CXeMa 'leTbipexpa3pSJ:AROI'O c!>eppoTpaH3HCTOpROI'O ceneKTOpa. l1H!jJOpMaUHSI 

38HOCHTCSI B ceneKTOp no 06MOTKaM W 1 • 0JJ.HOBpeMeHHbill: onpoc acex 

KOnen ( cepJJ.eqHJIKOB) npOHCXOJJ.HT TOKOM TpaH3HCTOpa T 1 no 06MOTKaM W 2 • 

flooqepe.D.Hhrii, cneBa Hanpaao, Bbl6op eAHHJiqHbiX rro3HUHH ceJ):eKTopa o6ec-

rreqHaaeTCSI B CXeMe 3anpeTOM, HaKnA.D.biBaeMbiM Ha C'IHTbiB8HHe rrocne.D.yiO-

WHX KOJieU B.biXOAHbiMH CHI'HanaMH 06MOTOK W 3 npe.D.b1JJ.YWHX Konen, no.D.a-
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BaeMbiMB aa 6a3bl Tp8H3HCTopoB 3anpeTa T2. KonnexTopbl TpaH3HCTOpoB 

aanpeTa T2 c aToii ne1IhiO noo'lepeaao noaxniO'IeHbi x o6MoTXaM 3anpeTa w 4 

Tax, 'IT06bl o6ecne'lHTb 38l18HHYIO nporpaMMy 3anpeTa. 11H!jJOpM8UHSI BblBc>

llHTCSI C CeJieXTOp8 no BbiXOllHbiM 06MOTX8M W 5 • 

3Ta CXeMa, HeCMOTpSI Ha CBOIO aJieMeHT8pHOCTb, He HMeeT 3aaep.lKe:X, 

CBoiicTBeHHblX cenexTopaM npyroro THna. Oaaaxo sneMeHTbi cenexTopa Tpe-

6yiOT TIUaTen&aoro oT6opa, a cxeMa B nenoM TpynoeMxa B aananxe. 

CenexTopbi aa¢opMaqaa nocneaoBaTellhaoro Tana 

<l>yHKI{HOHaJlbHaSI CXeMa JlBYX pa3.pMOB ceneKTOpa KHijJOpMBnHH nocne-

JlOBaTeJlbHOro THna, COCTaBJI9HHOrO .113 CTaanapTHbiX nonynpOBOllKH:XOBWX 

sneMeHTOB Bbl'lHCJIHTellbaoil: MamHHbl E3CM-3M, npHBeneaa aa pHc.3. Kax 

BHJlHO .113 aToro p.11cyaxa, :x~Jlbl il: pa3pM sToro cenexTopa HMe&T no JlB8 

ycanaTenn Tana BH-2 c naoaac>-TpaacljlopMaTopHbiMH xniO'laMH aa Bxoae. 

n.IIOJlHo-Tp8HC!jJOpMaTOpHble KJliO'lH yCHJIHTeneH IIOllCOeJlHH9Hbl K nne'laM TpHr

repa Tax, 'lTO npa aana'lHH '1' B HeM OTKpbiT neBbl.li ycHJIHTellb BH-2, a 

np.H aaJI.H'lHH '0' - npaBbiH. Bbrxoa KalKaoro npaBoro JlCHnHTensr coeaHaea 

c BxonaMH o6oax ycHJIHTenefl cocenaero (npaBoro) pa3pMa cenexTopa. Ta

xoe COOllHHeBKe yCHJIHTeneit npH ayneBbiX COCTOSIHHSIX BCeX Tp.HrrepOB ce

neKTOpa o6ecne'lHBaeT nocneaosaTellbaoe npoxo.lKaeaae Bxoaaoro caraana 

qepea Bee rrpaBbie ycanaTena BH-2. IlocnenoBaTellbHoe npoxo.)!(Jleaae BXOll

aoro caraana no npaBbiM ycanaTenRM M02KeT 6biTb npepBaHo pa3pMOM ce

n exTopa, HBXOJlSllll.HMCSI B COCTOSIHHH "'1"', T.K. y STOrO pa3pMa 6yneT OTX

pbiT JieBb!H yCHJI.HTeJib .II 3aKpb!T npaBblil:. IJpH STOM BXOJlHOii CHrllaJI npoii

JleT qepe3 neBbiH ycaJIHTen& .H 3aaep)[{KY B nena c6poca, onpoxaaeT B ay

neBoe cocTonHHe CBoil: Tparrep, KOTOpbiH a ne6nox.HpyeT nns cneny10mero 

TSXTOBoro HMny1Ihca npaBbiH ycanaTen& H o6ecne'I.IIT ycnoBHB ann noacxa 

cneAyiOmero BnpaBo pa3pMa, aaxoamrrerocg B coCTOHHHH '1"'. 
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nng Hal19)[{H0ii pa60Tbl cene:s:Topa Ke06XOJlHMO, 'lT06bl 3l! 

nena c6poca 6blna 60Jlbme AJI.HTen&HOCTH HMllyllhca sa BXonax 

BH-2
7
B npoTHBHOM Cny'lae np• c6poce paccMaTpHBBeMoro pa' 

Ha6JIIOllaTbCB 'lBCTH'lHOe llpOXO.lKlleBKe HMrryn&ca 'l9pe3 DpaBbll! 

a sTo MO)[{eT npaBeCTH x c6o10 cene:xTopa. Ilpa co6niOaeHKH s 

BHR ( ecna aneMeHTbl cxeMbl acnpaBHbl) cenexTop npaxTH'lectrJ 

aanaaKH a aaae2Kao pa6oTaeT aa Bcex qacToTax no npeAellba~ 

MeHToB E3CM-3M. 

K npau anaallhHbiM aenocTaTKaM cxeMbl ce.n:exTopa noc11 

ro Tana cnenyeT OTaecTH aana'l.lle nopa3pSIJlaoA 3aaep~. xo 

eTcH npa npoxo.lKaeau BXonaoro HMrrym.ca no neu nocneno~ 

llHHeHHblX npaablx ycaJIHTeneA. Ka.lKJlblii ycHJIHTeJXb STolt neiiH, 

aa TpaH3HCTope I1416, aaeT 3aaep.lKxy, paBHyiO 3anepX<Ke caSI"' 

na ynpaBJie.IIHB B ceneKTopax napannellbaoao THJUl, T.e. 16 ac• 

TaK:KM o6pa3oM~ceneKTOpbl napannellbaoro .11 nocneAOBBTeJXbao 

HMeiOT ouaaxoBble qacTOTHble B03MOlKHOCTB. OllHaxo y nocne. 

qega B03MO)[{H0CTb CTp06HpOBBHHB BblXOJlHWX CHrJIB.JIOB .113-38 

aoro pa36poca Bbl3hlBaeMoro 3aaepX<KaMB BXOJlHblX caraanoB 

P.HJlBMB. 

CeneKTop nocneaoBaTellhaoro THna nerxo BblllOJIHBeTCB H B 
/4/ 

3HCTOpHbiX sneMeHTax (pac.4). Ka.lKllbiil: pa3pM cpeppoTpaH3B 

JieKTOpa COCTOHT H3 llBYX Cepae'lHHKOB C IIpSIMOyrOJlbHOH neTnei 

.11 H3 JlBYX TpaH3HCTopoB. HB.lKJIJlii: cepne'IHHK paapSIJla npensaa 

38nOMBHBHHB CeJieBTK~MC?A HHijJOpMBllHH, 8 BepXHHA - AJIH Bl 

noraqec:xoi ljlyHKllHH 3aaep.lKKH H nepeAa'lB carsana aa BXOJl c 

pa3pSIJl81 xorna HHlKHHH CBo60AeH OT HH!jlopManHH. CeneKTHpye 

ManHH 3aHOCKTCH B KHlKHHe :xonbna cenexTopa no o6MoTXaM 

TaxTOBhle HMllym.chl onpoca cene:xTopa noJtaDTCH aa 6 

cTopa Tl. Konne:xTopllhlii TO)( TplUI3BCTOpa Tl no.llaa OllHOBpe 

HBlKHee .11 Bepxsee KOJiblUl pa3pSIJla. 
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.UnR aaae)I{HOi!: pa6oTbl cenexTopa aeo6XO.IlBMO, 'IT06bl aaaep)I{Ka B 

Jl9IIll c6poca 6bJn8 6onbme llllilT9JJbHOCTH HMIIYJJbC8 H8 BXOll8.X ycHnKTeneA 

BH-2
7
s llpOTHBHOM cnyqae npa c6poce paccMaTpaaaeMoro paapl'llla 6yaeT 

Ha6nroaaTbCll '18CTH'IH09 npOX0)1{ll9HH9 HMnyJJbC8 '19pe3 np8Bblft yCHJIJIT9JJb, 

8 9TO M0)1{9T npHB9CTH K c6oro ceneKTOpa. npa C06nrolleBHB STOI'O ycno

BHll (ecna sneMeHTbl cxeMbl acnpaBHbl) cenexTop npaKTH'IeCKH He Tpe6yeT 

aanaaxa H Ralle)I{HO pa6oTaeT aa acex 'ISCTOTax llO npellenbaoA llnll sne-

M9HTOB E3CM-3M. 

K npam anaaJJbHblM aeaocTaTxaM cxeMbl ce.nexTopa nocnellOBSTeJJbao

ro Tana cnellyeT OTHeCTH aana'IHe nopaapl'lllHOA 38ll9p)I{KH, XOTOpall nonyqa-

eTCll npH npOX0)1{ll9HHH BXOllHOI'O HMnym.ca no R9Jlll nocnellOB8TeJJbHO C~ 

llHHeHHbiX npaBbiX ycanaTeneA. Ka)l{llhlA ycHnHTenb sToA nena, co6paHHbiA 

H8 Tp8H3HCTOpe n416, ll89T 38ll9P)I{XY, paBHyiO 38ll9p)I{Ke CHliTHll llOTeHnHa

na ynpaaneHHR B ceneKTopax napanneJJbHOHO THna, T.e. 16 acex aa xacK8ll. 

TaxHM o6paaoM~ceneKTopbl napannenbaoro B nocnelloaaTem.aoro TBnoa 

HMeiOT OllBHaXOBble qacTOTHhle B03MOlKHOCTH. Oll&axo y nOCJteJUIKX BCitliiO

'IeHa B03MO)I{H0CTb CTp06BpOB8HHll BbiXOllHhlX C&rJUlnOB H3-38 HX BpeMeH

HOI'O paa6poca Bhl3hlB89MOI'O 38ll9p)I{K8MB BXOllHhlX CBI'HanOB M9JKJlY paa-

Pllll8MB. 

CeneKTop nocneaoBaTem.aoro THna nerKo BblnonHReTCSI H aa ljleppoTpaH
/4/ 

aacTopHbiX sneMeHTax ( pac.4). Ka)l{llbiii paapl'lll cpeppoTpaaaacTopHoro ce-

neKTOpa COCTOHT H3 llBYX Cepae'IHHKOB C llpliMOyrOJJbHOii neTnei!: I'HCT9pe3HC8 

a aa llBYX Tpaaa&cTopoa. HB.lKJIBH ceplle'IHHX paapl'llla npelUI83Ha'I9H JlnR 

38UOMBH8HHll ceneJ:'l'R~MOA HHcPoPMaJiliB, a aepXHHA - llnil BhlllonH9HHll 

nora'lecxoA $yBXRHa 38ll9P)I{XB B nepella'IB cBraana aa axoa cocenaero 

pa3plJlla, XOI'll8 HHlKHHH CB060ll9H OT BH$opM8JlliB. CeneXTBpyeMall BH$op

M8JlHH aaaocBTCR a .H.BlKHHe xonhna cenexTopa no o6MoT.ItaM VII 

TaxToBhle BMIIym.chl onpoca cenexTopa noaa.:>TCR aa 6aay Tp8S3B

cTopa Tl. KonnexTopHhlA TOx TpaB3HCTOpa Tl noaaa OlUIOBpeMe.H.Bo aa 

HBlKaee a aepxaee xonbna paapl'llla. 
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HH~Hee KonbUO TOKOM xonnexTopa T1 no o6MoTKe (1) HnB aoaapa-

maeTCSI B COCTOSIHH9 '0' H3 COCTOSIHHSI '1' HnB OCT89TCSI B Hy.II9BOM COC-
1 

TOSIHHH. 

flpH UepeKJIJO'IeHHH H3 '1' B '0 .. Hli~Hee KO.IIbUO C BblXOJlHOA OOMOTKH 

v AaeT BhiXOJlHOA HMnym,c aanpeTa aa 6aay TpaaaHcTopa aanpeTa T2. flpH 

OTCyTCTBHH '1 .. OTCYTCTByeT H HMIXy.llbC aanpeTa. 

B CBSI3H C 3THM aepXHee KO.IIbUO HMeeT JlB9 B03MO~HOCTH: npH JlanB

'IHH B Tp8H3HCTOpe T2 TOK8 aanpeTa B OOMOTKe , VI ORO He nepeKJIID'I89TCSI, 

T.K. 8Mll9pBHTKH OOMOTOX II H VI B38HMHO KOMneJlCHpyiDT Jtpyr Jtpyra; 

9CnB TOK aanpeTa OTCyTCTByeT, TO TOK OOMOTKH D nepex.IIID'IaeT aepxaee 

KO.IIbUO B COCTOS!Hlie, IXpOTHBOIXonO~Hoe TOMY, B KOTOpOM ero IIOCTOSIHHO 

Jtep~HT TOK CMemeHHS! ODMOTKH VIII • C OKOH'I8HH9M HMnym,ca TOK8 Tp8H-

3HCTOp8 T1 Bepxsee KO.IIbUO noll JteACTBH9M 8Mll9pBHTKOB CM91ll9HliSI B03Bpa

lll89TCSI B HCXOJlH09 COCTOSIHHe H reaepHpyeT B BblXOJlHOil: ODMOTKe III 3a

Jtep~8HHbiA HMIIY.IlbC nepeaoca 38JtaHHOA UO.IIS!pHOCTH Ha BXOJl C.II91lYIDillero 

pa3pSI.Ila CeJteKTOpa. AaanorH'IHO paOOTaiDT H BCe IIOCJieJtyiDJllHe pa3pSI.Ilbl. 

H HljlopMaiUISI 0 C'IHTblBaHliH eJlHHHU CHHMaeTCSI C BblXO/lHblX OOMOTOK IV 

B cpaaHeHHH c TpaaaHCTopaoA cxeMoil: aTa cxeMa aKOHOMH'IHee, ao HMe

eT M9HblllYID CKOpOCTb pa60Tbl H 3H8'1HT9.1lhHO KanpH3Hee B HaJia.QKe. TaK, Ha

rrpHMep, rrpH HCUO.Ilb30B8HHH <j>eppHTOBblX KOJieU MapKH 0,16BT paaMepaMH 2 X 

3 
~4 X 1 MM H Tpall3HCTOpOB 1T308A ceJieKTOp CIIOCOOeH pa6oTaTb OT HM-

IXyJlbCOB .QnBT9JlbHOCThiD 0,2 MXC9K H .QaeT 3aJtep~KY nepeaoca HMIXy.llbCa 

/Jt'/• 
OKOJlO 100 HC9K ga paapSI.Il • flpH 3THX .QaHHblX MaKCHM8JlbHO B03MO~-

H8SI 'laCTOTa pa60Thi 32-paapSI.IlHOro ceneKTopa nopSI.IlKa 260 Krn. 

CeneKTop napanneJlbao-rroc.negoaaTe.llbHOro Tnrra 

PaccMoTpenHhle sLime ceneKTOphi HMeiDT aaaqaTe.IIbHyiD cyMMapayiD aa

aep~Ky paoOTbl JtOrHKH, H9 II03BOJliDOillfiD HCnonb30BaTb HX npH TaKTOBOH 
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qacToTe, 6onbmeil: oaaoro Merarepna. Oaaaxo npH CMemaaao 

IIOC.II9.QOB8T9JlbHOA KOMIIOHOBK9 qaCTOT8 pa60Tbl C9Jl9KTOpa M 

JIHqega B H9CKOJlbKO paa. 

~YHKllHOH8.1IbH8SI CX9M8 C9Jl9KTOpa B STOH KOMnOHOBKe 

pac.5. flepahle mecTb paapB.QOB ero cocTaaneHb1 no cxeMe 

CeJteKTOpa, BblXO.Q nOT9HIIH8Jta ynpaBJ19HHSI KOTOporo nocne Jl 

THpOB8HHSI no.QaH Ha yrrpaBJI9HH9 yCHJIHT9.119M C llHO.QHo-Tp8HC<j>C 

K.IIID'IOM, KBK 3TO CJl9.118HO B CeJieKTOpe nOC.II91lOB8T91IbHOro THO 

noCJI9JlOB8T9JibHO apyr C JtpyroM T8KHe C9KUHH 1 MO~HOCOCT8BH 

6oA paapSI.IlHOCTH. flpH aToM BblXO!IHOA ycHJIHTe1Ib aao6pa~eHHO 

C9KUHH 6y.QeT SIB.IISITbCg BXO.QHblM yCH.IIHTe.lleM C.lleJtyiDmeA CeJ 

JlonyCTHM, qTO HBM H90DXOJlHM 36-pa3pSI.IlHbiA C9.119KTOJl 

!10JI~9H COCTOS!Tb H3 meCTH T8KHX C9KUHA. Tenepb .QOIXyCTHM 

9JlHHHqHag HH~OpM8UHSI DYJl9T H8XO.QHTbCg B nepBOM pa3pSIIle 

cenexTopa. B aToM cnyqae nepablil: TaKTOBhiH HMny1Ibc onpoc 

ayneaoe COCTOHHHe nepBhi.ll: paapSIIl ceneKTopa. Tax xax noTe 

pOBKH 3 TOro pa3pS!Jla IIO.QaBa.IICSI T01IbKO !10 BXO.Qa YCHJIHT9JI!I CJI 

IIHH1 TO aaaep~K8 ero CHSITHSI IIOnyqaeTCSI OT lli9CTH paapSI.IlOB J 

poa. CneayiDmHe C9KIIHH CBOOO.QHbl OT yrrpaanroomsx noT&HIIH.E 

BX0JlHbl9 CHrHa.llb! 6yayT npOXO.QJ!Tb HaCK03b qepea BC9 5 JlE 

YCHJIRTeJteil: CJie.QyiDJllHX nSITH C91UlHH. fiOCKOJibKY BCero C9KIIE 

BKJia.Q B 3aJtep~KH 6yaeT BHeCeH OT llleCTH YCHJIHTeJieil:. TaKE 

CYMMapHaS! 38J19p)I{Ka 6y.QeT pasHa 38.Ll9p~Ke OT 14 paapSI.IlOB 

a 3TO 6onee qeM B .LlBa C nOJIOBJ!HOH paaa M9Hblll9 38J19p)I{KH 

IIOCJie.QOBaTeJibHOrO HJIH rrapa.IIJI91IbHOro THIIOB TOH ~e pa3pS!Jt 

KOM )1{9 OTHOill9HHH M0)1{9T Ob!Tb YB9JIH'I9H8 H TaKTOB8SI qac~ 

nexTopa B cpaaHeHHa c npe!lhi.LlYmHMH. Yaenaqeaae TaKToao.ll: 

.119KTOpOB Cyni9CTB9HHO rrpn COCTaBJI9HHH CXeM DblCTpblX KO!IH: 

~OpMaUHH. 
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qacToTe, 5onhllleil' OllHoro Merarepna. O.llHaJto npH cMemauuoA napannenbH<r 

liOCJ'le.QOB8T9J'lbHOil: ltOMliOHOBJte '18CTOTa pa50T~ C9J19ltTOpa MO*eT 5~Tb yBe

nR'I9H8 B BeCKOnbltO paa. 

~YHKUHOH8nhH8B CXeMa ceneKTopa B 9TOH KOMliOHOBKe rrpHBe.QeKa Ha 

pHc.5. llepa~e lllOCTb paapB.IlOB ero coCTaBne~ no cxeMe napannenbsoro 

ceneKTopa, BhiXOll rroTeHUHana yrrpaaneBHR KOToporo rrocne llBOil:soro HHBep

THpoaaBHH nonau ua ynpaaneHHe yc.HJIHTeneM c AHOAH<rTpauc¢lopMaTopH~M 

KJIIO'IOM, KaK sTo cnenauo B ceneKTope nocnenoaaTe1IhHoro T.Hna. CoenHKSlSl 

liOCJ19AOBST9J'lhHO npyr C JlpyroM T8K.II9 C9ltUH.H 1 MO*HO.COCTSBHTb C9J19ltTOp J'II0-

5oA paapSIAHOCT.II. ilpH 9TOM BhiXOAHOA ycHJ'IHTenb .11306pa*eHHOil: H8 pHCyHKe 

C9ltli.IIH 6y.QeT SlBJ'IBTbCB BXOAHhiM ycHJ'IHTeJ'leM CJ'le.QyiOllleA C9KUHH .II T.Jl • 

.llonycTHM, 'ITO HaM Heo6xo.llHM 36-paapSl.llHhiA ceneKTop. Torna ou 

AOJI*eH COCTOBTb H3 meCT.II T8lt.IIX CeltU.HA. Tenepb nonyCTHM, 'ITO HCKOMSB 

9ll.IIHH'IH8S! HH<j>OpMSUIHI 6y.QeT HSXOll.IITbCR B nepBOM paapSl.Qe UepBOA C9KUHH 

ceneKTOpa. B 9TOM CJ'ly'lae rrepBbiH TSKTOBhiil: HMIIynhC OlipOC.IIT H BepHeT B 

ayneaoe COCTOSIHHe nepBhiA paapSl.ll ceneKTOpa. Talt KSK liOT9HliH8J1 6nOltH

pOBKH s Toro paapSI.Ila nonaaancSI TOnhKO no axona ycHJIHTenSI cne.QyiOllleii ceK-

UHH, TO 38A9P*K8 ero CHSIT.IISI liOJIY'I89TCSI OT 1119CTH pa3pSl.QOB H llBYX HHBapT<r 

poa. CnenyiOmHe ceJtUHH cao6oAHhi oT ynpaansnomHX noTeHUHanoa, nosToMy 

BXOA.H.hle CHrHSJ'lhi 5ynyT npOXOAHTb H8CK03b qepea BCe 5 Ae6noKHpOB8HHhiX 

yCHJ'IHTeJiei!: CJ'leAyiOlli.IIX liBT.H CeKI{HH. ilOCKOllhKY BCero ceKUHH mecTb, TO .H 

BKnan B aat:tep*KH 6yAeT aseces OT 111eCTH ycHJIHTeneil:. TaK.HM o6paaoM, 

CYMMapsas 3SA9P*K8 5yneT paasa 38A9P*K9 OT 14 pa3pSl.llOB l BM9CTO 36), 

a 9TO 6onee '19M B AB8 C liOJ'IOBHHOii paaa M9Hhllle 38A9P*KH ceneKTOpOB 

rrocnenoaaTenhsoro HJIH rrapannenhHoro THIIOB Toil: *e paapSl.QHOCTH, B Ta

ltOM *9 OTHOIII9HHH M0*9T 6b!Th YB9J1.11'19H8 .II TSKTOBSSI '18CTOT8 9TOrO ce

neKTOpa a cpaaaeHHH c rrpeJlbiAYlliHMH. YaenH'IeHHe TaKToaofi: qacTOThl ce

neKTopoa Cylli9CTB9HHO lip.H COCTSBJ19H.IIH CXeM 6biCTph!X KOA.HpOBlliHKOB .HH

<j>opMaliHH. 
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81>/X . .t . 

P11c.2. <Z>eppoTpaH311CTOpHbllt ceneB:Top napannem.11oro THna. 

801x.2 6 

P11c.8. . CeneKTOP nocneaoaaTenbaoro THna aa Tpa!1311CTopax. 
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Pac.4. <l>eppoTpaa3BCTopabllt cenexTop rrocne~:~oBaTem.aoro TBIIa. 

Pac.5. CenexTop cMemaaHoro TBIIa 11a Tpaa3BCTopax. 
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