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Bse)leHHe 

TTpoBOJIO'IHb!0 HCKpOBbre KaMepb! C perHcTpauHeH HHqJOpMauHH Ha cpeppH

TOBbIX cepne'IHHKaX rrony'IHJIH lliHpOKOe pacrrpocTpaHeHHe B qJH3H'I9CKHX 9KCITe

pHM0HTax. 05.mee 'IHCJIO rrpoBOJIO'I9K B CHCTeMax HCKpOBb!X KaMep ITOCTOHHHO 

pacTeT H B HaCTOHlll00 Bp0MH qaCTO /lOCTHraeT B0JIH'IHHbl /l0CHTKOB Tb!CH'f. 

OnHoBpeMeHHO ITOBbllli8IOTCH TpeooBaHHH K ycTpOHCTBaM C'fHTblB8HHH HH<pop

MaUHH c cpeppHTOBb!X MaTpHU H rrepe)la'IH ee s 3BM, ITOCKOm:,Ky BCSI HH

cpopMaUHSI nom1rna C'IHTb!B8TbCSI 38 BpeMSI, He rrpeBbllli8IOlll00 B0JIH'IHHbl MepT

Boro Bp0M0HH KaMep ( T,e, HeCKOJlbKHX MHJIJIHCeKyHJl) 1 a caMH ycTpOHCTBa 

/lOJI)KHbl OCTaBaTbCSI cpaBHHT0JlbHO rrpoCTb!MH, K HaCTOSIUieMy BpeMeHH coa

naH pH/l CHCTeM C'IHTb!BaHHH HHqJOpMaUHH c cpeppHTOBb!X MaTpHu/ 1-5/, HO OHM 

ITOCTOHHHO ITpD/l0Jl)K8IOT COBepweHCTBOB8TbCH. 

B H8CT05llll0H pa5oTe OITHChlBaeTCH ycTpOHCTBO, pa3pa60TaHHOe B na-
5opaTopHH 5I/l0pHb!X rrpo5neM 011Hl1, OHO MD)K9T rrpHHHM8Tb HHqJOpMaUHIO C 

CHCT0Mbl HCKpOBbIX KaMep, CO/l0p)Kamei1: ilO 32000 rrpOBOJIO'f0K, y CTpOHCTBO 

KO/lHpyeT ITOCTyrra10my10 HHqJOpMaUHIO H rrepenaeT ee B rrpoMe)KyTO'IHOe 3arro-• 

MHHa10mee ycTpOHCTBO, B K8'I0CTBe KOToporo HCITOJlb3yeTCSI 0/lHH H3 8H8JIH-

38TOpOB Al1-4096, BXO/lHlllHX B COCTaB ueHTpa HaKOITJI0HHH H o5pa5oTKH HH

cpopMaUHH na5opaTopHH /6/. lieHTp HMeeT ilBYXCTOpOHH!OIO CB5I3b C Bb!'IHCJIH

TeJibHOH M8WHHOH "M HHCK-22", 

TTpu pa3pa5oTKe ycTpOHCTBa 5bIJIH HCITOJ1b30B8Hbl OT/l0JlbHbl0 cxeMHbie 

peweHHH, OITHC8HHbI0 B pa5oTaxl2-5/. OHO Bb!ITOJIH9HO Ha CTaHnapTHb!X 

H'IefiKax 3BM B3CM-4. Bcero HCITOJib3yeTcH 270 H'IeeK, B HacTostmee BpeMH 

3aKaH'IHB80TCH pa3pa5oTK8 ycTpOHCTB8 C'IHTb!B8HHH ITO 8H8JIOrH'IHOH cpyHKUHO-
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HanhHOM exeMe, HO Ha MHTerpanhHbIX exeMax, BblIIOnHeHHbIX no /lMO/lHO-TpaH-

3MeTOPHOM norMKe (LIT n), 

~YHKUHOH8flbH8H cxeM8 

~yHKUHoHanhHaH exeMa yeTpoMeTBa ITpeneTaBneHa Ha pnc, 1, 06mee 

KOnM'IeCTBO cpeppHTOBbl~ eep)le'IHMKOB B MaTpHuax MOMeT /lOXO/lMTh /lO 32 768. 

KaM)laH MaTpMua eonepMMT 256 MnM 512 eepne'IHHKOB B saBMeMMOeTM OT pa3-

Mepa eBH3aHHOM e Hell KaMepbl (0,25 Mnli 0,5 MeTpa). ¢eppMTOBbie MaTpMUbl 

yeTaHaBnMBaIOTCH Ha o6onx aneKTponax KaMepbr, 

C'!MTbIBaHHe MHcpopMaUMH ITpOM3BO/lMTeH ITOnHbIM TOKOM IToenenoBaTenhHO 

c rpyITIT, conep,Immnx ITO 32 cepne'IHHKa, Bbr6op rpyITITbI oeymecTBnHeTCH 

ITO /lBYXKOOp/lMHaTHOM eMeTeMe perneTpaMH II H Ill, HBnH!OlIIHMHCH ITHTH

pa3pH/lHbIMM eqeT'IMKaMM, C ITOMOlIIh!O perMeTpa II H ero neurncppaTopa Bbl-

6npaeTCH 0/lliH H3 32 qrnpMHpOBaTeneM TOKa, a C ITOMOlIIb!O perHCTpa III 

H ero neurncppaTopa - 0/lMH M3 32 TOKOBbIX Knroqej.j:, qepe3 KOTOpblM 6yneT 

ITpOXO/lMTh TOK OT cpopMHpOBaTenH, I1MITynhehr, B03HHKa101IIMe· ITpli ITepeMarHH

'IMBaHHH eepne'IHMKOB, ITpOXO/lHT qepe3 ycMnMTenn M ITepeBO/lHT B eoeTOHHHe 

"1" eooTBeTeTBY!OllIHe Tpnrrepbl perHeTpal t MMe10mero 32 pa3pHna. 

P a6oTa yCTpOMCTBa C'IMTbIBaHHH Ha'IHHaeTeH c ITpHXO/lOM ITyCKOBOI'O 

MMITyJlhea, KOTOpbIM rroeTyITaeT 0/lHOBpeMeHHO e IIO)laqej.j: Ha HeKpbBbie KaMepb! 

BbICDKOI'O HaITpHMeHHH. 'YTo6bI H36eMaTb )leMCTBHH aneKTpH'IeCKHX ITOMex, 

B03HMKa!OllIHX ITpM o6pa30BaHMH HCKp B KaMepax, ITyeKOBb!M HMITynbeOM sa

ITyeKaeTeH O/lHOBH6paTop OB-1, MMITYJlbe KOToporo, HMe!OlIIHM nnnTenhHOeTb 

oKono 30 MKeeK, ITonaeTeH Ha Bee TpMrrepbI yeTpoMeTBa, Ha perMeTpbI II, Ill 

H TpHrrepbl T Haq. co6. H TOK, co6. OH nocTyITaeT HeITocpe/lCTBeHHo, 

a Ha perMeTp I M TpMrrep yITpaBrreHMH T yrrp. - qepes exeMy I1nI1-6, I1M

ITynbeOM O/lHOBM6paTopa Bee· TpMrrepb! yeTpOMCTBa ynepMHBaIOTeH B eoeToH

HMM "0". 

I1MITYJ1he, eooTBeTeTBY!OllIMM BO BpeMeHM errany MMITYllbea O/lHOBM6paTopa, 

qepes exeMy I1nI1-1 M nMHMM sanepMKM JT3-1 M Jl3-2 ITOeTyITaeT Ha 32-pas

pH/lHYIO exeMy ITpoITyeKaHHH, yITpaBllH!OllIY!O 3aITyeKOM cpopMMpOBaTeneM TOKa. 

IToeKOJlbKY perHeTpb! II H lll HaXO/lHTCH eHa'Iana B coeTOHHHH "0", TO 
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6yaeT onpomeHa nepBaSI rpynna ¢eppHTOBhlX cepaeqHHKOB. EcnH KaKHe-nH6o 

cepaeqHHKH 8TOH rpyililbl HaXO)lHnHCb B COCTOSIHHH ,, 1 "' TO B IlpOXO/lSilIIHX 

qepea HHX cHrHanbHbIX o6MOTKax BO3HHKHYT HMnynbCbI, KOTOpbie nocne ycH

neHHSI nepeBe)lyT B COCTOSIHHe "1" COOTBeTCTBy!OllIHe TpHrrepbl perHCTpa I • 

I1Mnynbc c Bb!XO)la nHHHH aaaep:lKKH n3-2 IlOCTynaeT TaK:lKe Ha cxeMy 

MnM-3, aaTeM ITpoxoJlHT qepea nHHHIO aaaep:lKKH n3-3 H nepeBOJlHT TpHrrep 

T ynp. B COCTOSIHHe ,, 1 ". TipH 8TOM Ha ero Bb!XO)le BO3HHKaeT IlOTeHuHan 

OITpoca. EcnH B perHCTpe I coaep:lKHTCSI HH$opMaUHSI, T.e. KaKHe-nH6o TpHr

repbl HaXOJlSITCSI B COCTOSIHHH "1 ", TO COOTBeTCTBY!OllIHM ITOTeHUHanoM c Bbl

XO)la cxeMbI MnM-4 cxeMa H-2 6yaeT oTKpb1Ta, a cxeMa H-1 - aaKpbITa. Tor

aa IToTeHuHan oITpoca qepea cxeMy H-2 ITOCTYITHT Ha nHHHIO oITpoca perHcTpa. 

PerHCTp ITOCTpoeH ITO ITpHHUHITY ITpSIMoro BbI6opa HH$opMaUHH, T,e. cpaay ITpo

H3BOJlHTCSI o6pameHHe K ITepBOMy Ha TpHrrepoB, HaXOJlSillIHXCSI B COCTOSIHHH "1". 

TipH 8TOM Ha BbIXO)le WH$paTopa perHCTpa } ITOSIBHTCSI HOMep, ITpHCBOeHHblH 

)laHHOMY TpHrrepy B JlBOHqHoM KO)le. 

TipH pa6oTe CHCTeMbl BO3MO:lKHbl cnyqaH, KOr)la B COCTOSIHHe ,, l" ITepe

XO)lSIT HeCKOnbKO coceaHHX TpHrrepoB perHCTpal. nnSI Toro qTo6hl ITpH 9TOM 

COKpaTHTb BpeMSI ITepeaaqH HH$opMaUHH B HaKOITHTenbHOe ycTpoi!:CTBO H yMeHb

lliHTb qffcno aaHHMaeMb!X B HeM aaITOMHHa10mHx gqeeK, ITpHHSITa norHKa pa-

6oThI, ITO KOTopoi!: ITepeaaeTCSI HOMep TOJlbKO ITepBoro H3 TaKHX TpHrrepoB 

H KpOMe Toro yKaSbIBaeTCSI HX qHcno. Tiocne)lHIOIO orrepaUHIO BbIIIOJIHSleT 

WH$paTop COCTOSIHHSI coceaHHX TpHrrepoB. TTpH :lKenaHHH 9TOT WH$paTop MO:lKeT 

6b!Tb OTKn10qeH. Bonee IT0Jlpo6Ho pa6oTa perHCTpa I H WH$paTopa COCTOSIHHSI 

coce.oHHX TpHrrepoB OilHCaHa HH:lKe. 

TipH ITOSIBJieHHH IIOTemrnana Ha JII060M BblXO)le urn¢paTopa perHCTpa I 

BO3HHKaeT ITOTeHuHan H Ha Bb!XO)le cxeMbl MnM-5. 8TOT ITOTeHuHaJI SIBnSieTCSI 

Bbl3OBOM JlJISI HaKOIIHTeJibHoro ycTpoi!:CTBa, Ha KOTopoe rroaaeTCSI HH$opMaUHSI 

C WH$paTopa }, perHCTpOB Il H III I C WH$paTopa COCTOSIHHSI COC9JlHHX 

TpHrrepoe, a TaK:lKe c TpHrrepa T a:aq.co6.• 

nocne aaITHCH HH$opMaUHH B HaKOIIHTenbHOe ycTpOHCTBO H3 Hero ITOCTY

ITaeT HMIIYJibCHbIH CHrHan. 8ToT CHrHan ITepeBOJlHT B COCTOSIHHe "1" TpHrrep 

T Haq,co6. ( eCJIH aanHcaHHaSI HH$opMaUHSI 6b1Jla He rrepBOH B )laHHOM co6b!

THH, TO IT~JlTBep:lK)laeTCSI ero HaXO:lK)leHHe B COCTOSIHHH "l"), a TaK:lKe ITOCTy

ITaeT Ha BXOJl cxeMbl MnM-2. I1MITynhC C ee BblXOJla ITPOH3BOJlHT c6poc B HYJib 
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Tpnrrepa T yrrp.• flpn sToM eHnMaeTeSI rroTeHunan orrpoea, 6naroAapSI qeMy 

oeymeeTBnSieTeSI e6poe B "0" Toro Tpnrrepa perneTpa I, nHqiopMaunSI e KoTo

poro 6b1na rrepe}laHa B HaKOITRTenbHOe yeTpofteTBO, Eenn B eoeTOSIHRR "1" 

6bina rpyrrrra eoee}lHRX TpnrrepoB, TO e6paebIBaeTeSI B "0" BeSI 8Ta rpyrrrra, 

rrpnqeM BOSHRKaeT Sa}lep:1KKa OKono o, 1 MKeeK Ha Ka:1K/lb!H Tpnrrep. 

TToene e6poea B "0" Tpnrrepa, RHqiopMaunSI e KoToporo rrepeaaBanaeb 

B H8:fl:Ol1RTenbH00 yeTpofteTBo, l10T0HURan e Bb!XO}la exeMbl 11n11-5 eHRMa

eTeSI, R RMITynbe, eooTBeTeTByIOIURH MOM0HTy eHSITRSI l10T0HURana, rroeTyrraeT 

Ha exeMy rrporryeKaHRSI 1. flpOH/lSI qepes Hee, a saTeM qepes exeM y MnM-3 

n nRHRIO saaep:1KKR n3-3, RMrrynbe BHOBb rrepeBe/leT Tpnrrep T yrrp. B eoeTo

SIHRe "1" • CxeMa rrporryeKaHRSI 1 6yaeT OTKpb!Ta, eemr B eoeTOSIHRR "1" Ha

XO/lHnOeb He 6onee llBYX eoeeaHHX TpnrrepoB perneTpa I• B rrpoTHBHOM enyqae 

RMrrynbe Ha exeMy 11n11-3 rroeTyITRT e runqipaTopa eoeTOSIHRSI eoeellHRX Tpnr

repoB rroene Toro, KaK B HyneBoe eoeTOSIHRe OYllYT y:1Ke e6pOIII0Hbl Bee eo

eeaHH0 Tpnrrepbl, aaXO/lHBIIlHeeSI B eoeTOSIHRR "1" (KpoMe llBYX rroeneaHnx). 

6 T "l" EnaroaapSI 8TOMY 1 0 eerreqnBaeTeSI rrepeBO/l Tpnrrepa _ yrrp. B eoeTOSIHHe 

TOnbKO rroene Toro, Koraa BeSI rpyrrrra eoeeAHRX TpnrrepoB, HaXOllHBIIIHXeSI 

B eoeTOSIHRR ,, 1". 6yaeT B03BpameHa B Hynb, ( 8To Ba:1KHO, HarrpnMep, B pe

:1KHM0 rrpoBepKH, Koraa B eoCTOSIHRe ,, l" MoryT Ob!Tb rrepeB0/l0Hbl Bee 32 pas

PSl/l8), 

floene oqepeaHoro rrepeBoaa TpHrrepa T yrrp, B coeTOSIHHe "1", eenn 

B perneTpe I eme RM00TCSI liH<pOpMailRSI, TO ITOBTOpSieTeSI orrHeaHHb!H Bb!1110 

URKn. Eenn )1(0 B H0M 6onee He eoaep:1KRTeSI HH<popMaunn, TO exeMa 11-2 6y

Jl0T saKpb1Ta, a exeMa 11-1 - OTKpbITa. B 8TOM enyqae rroTeHunan orrpoea 

rrpOH/l0T qepes cxeMy 11-1, rrocne qero RMrrynbc, COOTB0TCTBYIOlURH ITO Bp0M0HH 

ero qipoHTy, rrepeB0/l0T perHeTp II B cneay10mee eocTOSIHRe, 8 TaK:1K0 rroeTy

ITRT Ha exeMy 11n11-1. 11Mrrynbe e Bb!XO/la 8TOH exeMbI, rrpOH/lSI qepes nRHRIO 

sa}lep:1KKH n3-l H cxeMy MnM-2, aosapaTHT T_pHrrep T yrrp. B Hyneaoe 

COCTOSIHRe, KpoMe Toro, C ITOMOillbIO HMnynbea, BOSHHKaIOmero Ha Bb!XO/l0 

exeMbI 11nl1-1 rro orrHeaHHOH Bb1rne uerrH, 6yaeT orrpoIIIeHa eneay10maSI rpyrrrra 

qieppliTOBbIX eep}l0'1HliKOB. flpli HanH'llili B Heil liH<pOpM8Illili oy}leT npoHSBO

llHTbCSI ee rrepeaaqa B HaKOl1liT0nbH00 ycTpofieTBO, a rrpli ee OTeyTeTBRR -

orrpoe eneay10mefi rpyrrrrb1 eepAe'iHHKOB, flpn rreperronHeHnn perHcTpa II RM

rrynbe e Hero rroeTyrrHT Ha perHeTp III , H orrpoc rpynn qieppHTOBbIX eep

/l0'1HRKOB 6yaeT rrpoJlOn:1KaTbCSI, 
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C noMombro nepeKnro'iaTenea B perHcTpax II H Ill o6mee 'iHcno onpa

lllHBaeMbIX rpynn cpeppHTOBbIX cep}le'iHHKOB B CHCTeMe MO)KeT 6b!Tb ycTaHOB

neHO nro6biM JlO 1024 BKnID'iHTenbHO ( 'iTO COOTBeTCTByeT 32768 cepJle'iHHKaM). 

TTocne ycTaHoBKH B perHCTpax II H III HoMepa nocneJlHeil onpamH-

BaeMOH rpynnbI IlOSIBHTCSI noTeHuHan Ha BbIXOJle cxeMbI 11-3, B peaynbTaTe 

qero nocne nepe}la'iH B HaKOilHTenbHOe ycTpOHCTBO nocne}lHeii: HHqJOpMaUHH 

Ha perHcTpa I B03HHKaeT noTeHuHan Ha BbIXOJle cxeMbI 11-4. 3THM noTeH-

UHanoM CHHMaeTCSI 6nOKHpOBKa CHCTeMbI aanycKa HCKpOBbIX KaMep, KOTOpasr 

}leHCTBOBana, Ha'iHHasr C MOMeHTa npHXOJla nycKOBOro HMnynbca. 

4>poHTOM noTeHUHana, B03HHKaromero Ha BbIXOJle cxeMbI 11-4, TpHrrep 

T "' nepeBOJlHTCSI B COCTOSIHHe "1 ". TToTeHUHan C Bl,IXOJla 9TOro TpHI"-
OK.COw. 

repa npOXOJlHT qepea cxeMy 11n11-6 H 6yJleT yJlep)KHBaTb perHCTp I 
H TpHrrep T ynp. B COCTOSIHHH "0". Tenepb ycTpOHCTBO roTOBO K npHeMY 

HOBOii: HHqJOpMaUHH C KaMep. 

<PopMHpOBSTenH T0Ka, T0K0Bbie KOIO'IH 

H ycHnHTenH CHrHanoB 

CxeMbI qmpMHpoBaTensr ToKa <t>T H TOKOBoro Knroqa KT npHBeJleHbI Ha 

pHC. 2a. Ha BXOJl cpopMHpoBaTensr TOKa IlO}laroTCSI OTpHUaTenbHbie HMnynbCbI 

c aMnnHTYJlOH: 6B H J:tnHTenbHOCTbro 0,5 MKCeK. ToKOBbIH: Knroq 6yaeT OTKpbIT, 

ecnH Ha ero BXOJl IlOJlaH -OTpHUaTenbHbli'i noTeHuHan. °I1Mnynbc TOKa C'iH

Tb!BaHHsr, npoxoasrmHii: qepea qieppHTOBbie cepJle'iHHKH, HMeeT aMnnHTYJlY oKono 

1,5 a H anHTenbHOCTb · nopSIJlKa 1 MKCeK. 

TToacoeJlHHeHHe qJOpMHpOBaTenef;i TOKa H TOKOBhlX Knro'ieH K MaTpHue 

noKaaaHO Ha pHc. 3. B MaTpHue HCilOnbayroTCSI cpeppHTOBbie cep}le'iHHKH THna 

0, 7 BT c BHelliHHM JlHaMeTpOM 3 MM. 

B MaTpmxe Bb!COKOBOJibTHoro aneKTpOJla Ha npoBOJIO'iKH, CBSl'.3aHHbl8 

c KaMepoa, HaaeTbI HaonHpyromHe Tpy6KH Ha TeqinoHa, a Bee Konbua aanHTbI 

anoKCHJlHOH CMonoi'i. 

nnsr yMeHbllieHHSI noMex, B03HHKaromHx npH C'iHTb!BaHHH, MaTpHUbI 9Kpa

HHpyroTCSI, a CHrHanbHbie o6MOTKH coeJlHHSlroTCSI C ycHnHTensrMH 9KpaHHpo

BaHHhlMH npoaoaaMH. BenH'iHHa IlOM8X Ha BXOJle ycHnHTensr OKOJIO 0,2 B, 

a noneaHoro cHrHana - 0,8 -t 1,0 a. CxeMa ycHnHTensr npHBeJleHa Ha pHc. 26. 

Ha ero BbIXOJle HMnynbCbl HMeroT aMnnHTYAY 6 B H JlnHT8nbHOCTb 0,5 MKCeK. 
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PerHcTp I H WHq>paTopbl 

Ha pHc. 4 npeJlCTaBneHa q>yHKUHOHanbHaSI cxeMa HeCKOnbKHX paapSIJlOB 

peI'HCTpa 1 • npeaa:aaHa"leHHOI'O JlnSI aanHCH HH<popMaUHH, nocTynaro.mea C CHI'

a:anbHbIX o6MOTOK <peppHTOBbIX MaTpHu, H rrocneJlyIOIIIeit ee rrepe)la'l'.H B HaKOIIHT81Ib

Hoe ycTpoitCTBO. Bcero peI'HCTp HMeeT 32 paapsr)la. Ka)K)lbIH paapHJl COCTOHT HS 

TpHrrepa T • a TaK)IS:e nOI'H118CKHX cxeM l1 H 11n11. ilH<ppbI o6oaHa'l'.aIOT HOMep 

paapSIJla·, a 6yKBbI - HOMep cxeMbI B paapSIJle. ITepBbI:it paapSIJl HMeeT 6onee 

npocTyIO CTPYKTYPY, 11eM OCTanbHbie. 

3anHCb HH<pOpMauHH B peI'HCTp IIpOH3BO)lHTCSI HMnynbcaMH 'l'.epea BXO)l

HbI8 uenH. CBSl3H Me)K)ly paapsr)laMH peI'HCTpa, a TaK)K8 M8)KJlY perHCTpOM 

H o6oHMH WH<ppaTopaMH - lliH<ppaTopoM peI'HCTpa I H lliH<ppaTopoM COCTOSIHHSI 

coce)lHHX TpHrrepoB - IIOT8HUHanbHbie. 

ITepe)l nepe)la'l'.eit HH<pOpMaUHH B HaKonHTenbHOe ycTpOHCTBO Ha IIIHHY 

onpoca rroaaeTCSI noTeHuHan onpoca. EcnH B TpHrrep T-1 6bma aarrHcaHa 

HH<pOpMaUHSI (T.e. OH HaXOJlHTCSI B COCTOSIHHH "1"), TO no BXO)laM, CBSISaR

HbIM c TpHrrepoM, cxeMa 11-a 1 6yaeT OTKpbITa, a cxeMa 11-61 aaKpbITa. 

B aToM cny'l'.ae noTeHUHan onpoca npottaeT Ha BbIXOJl cxeMbI 11-a 1 H 6yaeT 

no)laH Ha COOTB8TCTBYIOIIIHH BXOJl lliH<ppaTopa peI'HCTpa I • 

ITocne aanHCH HHq>OpMaUHH B HaKonHTenbHOe ycTpOHCTBO noTeHuHan 

onpoca CHHMaeTCH., H o6paayIOIIIHMCSI IIpH STOM rreperra)lOM HaIIpSl)K8HHSI Ha BbI

xoae CX8MbI 11-a 1 TpHrrep T-1 B03BpamaeTCSI B COCTOSIHHe "0". 

ITpH cneayromeit noaa'l'.e noTeHuHan orrpoca rrpottaeT 'l'.epea cxeMy 11-61, 

nocKonbKY Ha apyroit ee BXOJl c TpHrrepa T-1 Tenepb 6yaeT nocTynaTb 

paapemaromHit noTeHuHan. IToTeHuHan onpoca aottaeT JlO Toro paapSiaa, B Ko

TopoM TpHrrep HaXO)lHTCSI B COCTOSIHHH ,, 1 ". OnHcaHHbIM Bbillie rryTeM C BbI

xo.11a STOI'O paapSI.lla Ha BXO)l lliH<ppaTopa peI'HCTpa I IIOCTyIIHT COOTB8TCTByIO

IIIHH noTeHUHan. Onpoc pa3pS!JlOB peI'HCTpa 6y)leT noBTOpSITbCSI JlO OKOH'l'.a

HHSI nepeaa11H Bceit aan~caHHOH B H8M HH<popMaUHH. 

EcnH B COCTQSIHHH "1" HaxOJlSITCSI )lBa COC8JlHHX TpHrrepa peI'HCTpa, 

HaIIpHMep 1-bIH H 2-ott, TO cxeMa l1-B2 6yaeT OTKpbITa no BXOJlY, CBSISaHHO

My c TpHrrepoM T-2, H, cneJloBaTenbHO, Ha ee BbIXOJl npoit)leT noTeHUHan 

co cxeMbI H-a 1. 3TOT IIOT8HUHan rroaaeTCSI Ha COOTBeTCTByIOIIIHH BX0.11 WH<ppa

Topa COCTOSIHHSI COC8)lHHX TpHrrepoB. 
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Ecnn B COCTOHHMM "l" HaXO)lHTCH 3 rrepBb!X Tpnrrepa perncTpa, TO 

rroTeHUMaJI rrpou)leT TaK)K0 M Ha Bb!XO)l cxeMbl I1-B3, ITOCKOJlbKY Ha Hee rro

CTyrraIOT paspema10mne rroTeHUMaJibl KaK C TpMrrep.a T-3, TaK M co cxeMbl 

I1-B2 qepes cxeMy l1Jll1-a3. 

Ecnn B COCTOHHMM fll" HaXO)lHTCH TOJlbKO 2-ou n 3-MH Tpnrrephl, TO 

rroTeHUMaJI ITOHBMTCH TOJlbKO Ha Bb!XO)le cxeMbl I1-B3, Ha KOTopy10 BTOpOH 

paspema101UMH rroTeHuMaJI 6y)leT ITO.[laBaTbCH Terrepb y)Ke He co cxeMbl I1-B2, 

a co cxeMbI l1-a2. 

B o6meM cnyqae, ecnn B COCTOHHHM fl 1 fl HaXO)lHTCH HeCKOJlbKO COCe)l

HMX pa3pHJlOB, TO rrpM ITO)laqe ITOTeHuMana orrpoca C Bb!XOJla MJia)lmero M3 

HMX rroTeHUMaJI 6y)leT ITOCTyrraTb Ha COOTBeTCTBYIOIUMH BXO)l urncppaTopa· pe

rMCTpa I ' a C Bb!XO)la OCTaJibHbIX paspHJlOB - Ha BXO/lbl ll!McppaTopa coc

TOHHMH coce)lHMX paspHJlOB, 

ITocne 3aITMCM MH!pOpMaUMM B HaKOITMTeJibHOe ycTpOHCTBO rrpOMCXOJlli~ 

B03BpameHMe B HyJieBoe COCTOHHMe Bceu rpyITITbl COC8JlHl1X Tp11rrepoB, Ha

XOJlllB!llllXCH B COCTOHHMH fl 1 fl' ,;:: ITOMO!Ilb!O COOTBeTCTBY!OllIHX rreperra)lOB Ha

rrpH )KeHMH, KOTOpb!e B03HHKaIOT rrp11 CHHTMM rroTeHunana orrpoca. 

CxeMa ll!McppaTopa cocTOHHMH coce)lHMX TpnrrepoB rrpMBeJleHa Ha pnc.5. 

0Ha Bb!IIOJIHeHa MCXOJlH ll3 Toro, 'ITO )lJlH lllll!ppaTopa OTBO)lHTCH JlBa JlBOM'IHblX 

pa3pHJla B HaKOITHTeJibHOM ycTpOHCTBe M, cne)loBaTeJibHO, HHcpopMaUHH Ha ero 

Bb!XO)le MO)KeT HMeTb TOJlbKO 4 JlllCKpeTHblX 3Ha'!eHMH, l1HcpopMaUHH C CUOT

BeTCTByIOIUMX Bb!XO)lOB pa3pHJlOB 2 .. 32 perncTpa I )lem1TCH Ha TpM rpyITITb! 

ll ITO)laeTCH Ha CX8Mbl l1Jll1-1 ➔ l1Jll1-3. Pacrrpe)leneHne pa3pHJlOB M8)KJlY 

9TMMM cxeMaMM ITOHHTHO M3 p11cyHKa. 

C. Bb!XOJlOB cxeM l1Jll1-1 ➔ l1Jll1-3 I10T8HUM8Jlbl ITO)laIOTCH Ha cxeMb! 

l1Jll1-4 n 11-1 ➔ 11-4. Ecnn B COCTOH HMH fl 1" HaXOJlHTCH TOJibKO )lBa coce)l

HMX Tpnrrepa, To rroTeHunan co cxeMbI I1Jll1-4 qepes cxeMy I1-5 rrpoXOJlMT 

Ha Bb!XO)l cxeMbl MJIM-8, HBJ1H!Oll!8HCH O)lHMM M3 Bb!XOJlOB lliMcppaTopa. EcnM 

B COCTOHHHM fllfl HaXO)lHTCH TpM coce)lHMX Tpnrrepa, TO B03HMKaeT ITOTe.aunan 

Ha Bb!XO)le cxeMbl MJIM-5, HBJIHIO]UeHCH BTOpb!M Bb!XO)lOM ll!McppaTopa. IloTeH

rmana Ha BbIXOJle cxeMbI l1Jll1-8 B aTOM cnyqae He 6yJleT, T,K. cxeMa M-5 

3aKpoeTCH rroTeHuMaJIOM co CX8MbI l1Jll1-5. 
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EcnH llie B COCTOHHHH "1" 6yAeT HaXOAHThCH 4 HnH 6onee coceAHHX 

TpHrrepoB, TO IIOTeHnHan B03HHKHeT KaK Ha BbIXOAe cxeMbl "I1JU1-5"' TaK 

H Ha BbIXOAe CXeMbl "I1nl1-6", Ha KOTopyIO OH IIOCTyIIHT CO CXeMbl "11-4" • 

IToTeHnHan C BbIXOAa cxeMbl "I1n11-5" urncppaTopa COCTOHHHH: cocemrnx 

TpHrrepoB HCIIOnh3yeTCH TaKllie B yrrpaBneHHH pa6oToii ycTpOiiCTBa cqHThlBa

HHH, IIOCTyrrasr Ha cxeMbl rrporrycKaHHH l H I1JII1-3, IIOKa3aHHbie Ha pHc. 1. 

illHcppaTop perHCTpa I rrpeACTaBnHeT co6oi1: AHOAHYIO MaTpHny, Ha Bbl-

XOAe KOTopon: HOMep paspHAa rronyqaeTCH B ABOHqHoM KOAe, 

BpeMeHHbie xapaKTepHCTHKH ycTpOitCTBa 

BpeMH BbIBOAa HHcpOpManHH C cpeppHTOBbIX MaTpHn B HaKOIIHTenhHOe 

ycTpOi1:CTBO CKnaAbIBaeTCH H3 BpeMeHH t 1 , Heo6XOAHMoro AnH orrpoca rpyIIIIbl 

cpeppHTOBbIX Konen, BpeMeHH t 2 , saTpaqHBaeMoro Ha orrpoc perHcTpa I , 

H BpeMeHH 13 'Tpe6yeMoro AnH npHeMa HHcpOpManHH B HaKOIIHTenhHOe 

ycTpoi1:CTBO, 

K!3,K cneAyeT H3 cpyHKnHOHallbHOft cxeMbl ycTpOHC'l'.B8 ( pHc. 1) ' rrpH 

ero pa6oTe rrpoH3BOAHTCH orrpoc Bcex rpyrrrr cpeppHTOBbIX Konen, He3aBHCHMO 

OT HanHqn:g B HHX HHcpopMann:n:, a rrpn: orrpoce perHCTpa I rrpoHCXOAHT o6pa

meHHe TOnhKO K- TeM paspsrnaM, B KOTOpbIX HMeeTCH HHcpopMaun:sr. CnenoBa

TenhHO, o6mee BpeMH BblBOAa HHcpopManHH T 6yneT paBao: 

T=Ntl +K(t2+t3 

rne N - oomee qHcno rpynn cpeppHTOBhIX cepneqHHKOB B CHCTeMe; 

K - qHcno rrepeMarHn:qeHHbIX cpeppHTOBbIX cepneqHHKOB, rrpn:qeM rrepeMarHH

qeHHbie coCeAHHe cepneqHHKH OAHOH rpyIIIIbl IIpHHHMaIOTCH sa OAHH. 

EcnH B CHCTeMe HCIIOJlh3YIOTCSI HCKpOBbie KaMepbl pasMepoM 

25 x 25 cM 2, TO MaKCHMaJihHOe qn:cno KOOpAHHaTHbIX IIJIOCKOCTeii B KaMepax 

MOllieT Ob!Th M MaKC• = 128, a M8KCHM8JlhHOe qHcno rpyrrrr cpeppHTOB:ElIX -

cepAeqHHKOB ( rro 32 cepneqaHKa B rpyrrrre) N :M9.KC, = 1024. BenHqHaa 

K orrpeaensreTCH B 38BHCHMOCTH OT qHcna HCKp, perHCTpHpyeMb!X KB)l{AOH 

KOOPAHH8THOH nnoCKOCThlO. TipH perHCTpauHH TOJlhKO OAHOft HCKphI 

K = M MaKc. = 128. 
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3a BpeMSI t 1 orrpoca rpyrrrrbI qieppHTOBbIX cepAetJ:HHKOB rrpHHHMaeTC.II 

HHTepBan c MoMeHTa rrepexoAa TpHrrepa T B COCTO.IIHH0 "l", C ynp. 

KOToporo HatJ:HHaeTCSI onpoc, AO cneAyromero nepexoAa aToro TpHrrepa B 

COCTOHHHe " l" ( pHc. 1). 3To BpeMSI B3HTO paBHbIM 3 MKC0K ( C nOMOII!blO 

MHKpOC0KYHAHbIX nHHHil: 38A0p)KKH 113-1, 113-2 H 113-3) • 

BpeMSI l2 onpoca p0I'HCTpa] CKnaAb!BaeTCH H3 ABYX tJ:acTeil:, TiepBa~ 

tJ:8CTb H8tJ:HH80TC.II OT OtJ:epeAHOI'O rrepeXOAa TpHrrepa T yrrp. B COCTO.IIHHe 

"}" H OK8HtJ:HB80TCH ITOCbinKOil: rroTeHUHana Bb!SOBa B H8K011HT0nbH00 ycTpoil:CT

BO, T,e, oHa orrpeAensreTC.II BpeMeHeM 11pOXO)KA0HHH <ppOHTa 110T0HUHana.orrpoca 

110 uenH onpoca AO COOTB0TCTByromero paapSIAa, BTopaSI tJ:aCTb HatJ:HH80TGH 

C MOM0HTa 11pHXOAa HMrrynhCa OT HaKOITHTenhHOI'O ycTpoil:CTBa, CBHAeTenbCT

BYIOIII0I'O O npHH.IITHH HH<pOpMaUHH, H KOH'laeTCSJ cnegyIOII!HM nepexo.noM 

TpHrrepa T yrrp. B COCTO.IIHHe "l ". 3Ta tJ:aCTb onpeAenSieTC.II BpeMeHeM 

rrpoxo)KA0HHH cnaAa rroTeHuHana onpoca no uenH onpoca(HnH no uenH, cBSJ

saaaoil: C nmqipaTOPOM COCTO.IIHH.II COC0/WHX TpHrrepOB)' yBenHtJ:0HHb!M Ha 1 MKCeK, 

T.e. Ha BpeM.II npOXO)KA8HHSI CHI'Hana 'lepea nHHHIO 3aAep)KKH 113-3, 

BB8A0HHYIO AnSJ Toro, 'IT00b! HH B KaKoM cnyqae He npeBb!Wanacb pa6oqag 

tJ:acToTa TpHrrepa T ynp. , paBHaSI 1 Mru. 

BpeMSI rrpoxo;K,QeHHSI qipoHTa noTeHuHana onpoca no uenH orrpoca tJ:epea 

B0Cb perHCTp COCTaBnSieT rrpHMepHO lef, = 3 MKCeK ( T,e. OKono o, 1 MKCeK Ha 

paapgg). BpeMSI npoxo)KJ:leHHSJ cna.na noTeHuHana no aToil: uenH paBHo 

le = 1,6 MKCeK (0,05MKC0K Ha paspsr.u). BpeMH 11pOXO)K.Q0HHH crraAa noTeHUHa

na tJ:epea BCIO uerrh, CB.II38HHYIO C IIIH<ppaTopOM COCTO.IIHH.II COCeAHHX TpHrrepoB, 

SHatJ:HTenbHO 5onbllle H COCTaBnsreT npHMepao t III = 6,5 MKCeK ( T,e. 0,2MKC0K 

Ha paapSia), OaHaKO STY BenH'IHHY MO)KHO He npHHHMaTh BO BHHM8HHe, 

HCXO.t(.II H3 TO_ro, tJ:TO rrpaKTHtJ:8CKH tJ:HCno COC0.t(HHX TpHrrepoB, HaXOAHII!HXC.II 

B COCTOHHHH "l "' peAKO rrpeBbIIIIaeT 2 +- 3. EcnH CtJ:HTaTh, tJ:TO H8XO)KA8HHe 

HH!pOpMaUHH B nroGoM H3 paapHAOB perHCTpa paBHOBepoHTHO, TO An.II pactJ:eTa 

cneAyeT 5paTb BenHtJ:HHy 

t 
2 

- + 1 

11 

3,3 MKCeK, 



Tionaoe BpeM51 aaIIHCH HH¢opMaUHH B HBKOIIHTeJihHOe ycTpORCTBO no 

rrporpaMMe "aaIIHCh" COCT8BJI51eT ta M C = 28 MKCeK 161. 0JlH8KO HMIIYJihC 
BK o 

C H8KOIIHTeJihHOf'O ycTpOliCTBa MOll{HO IIOJlaBaTb He B MOM8HT OKOH'laHml aarmcn, 

a B MOMeHT IIpHeMa KOJlOB, T.e. '!epea tanp = 12MKCeK., H TaKHM o6paaoM 

ycKOp51Th Ha'!aJIO IIOHCKa HOBOH HH¢opMaUHH ycTpOHCTBOM C'IHThlB8HH51 Ha 

BpeM51, paBHOe 16 MKCeK,aa KOTopoe MO)KHO orrpoCHTh 5 rpyrrrr cep.lle'IHHKOB 

(B CJiy'!ae OTCyTCTBH51 B HHX HH¢opMaUHH) • TipH per'HCTpaUHH OJlHOH HCKpbI 

B KOOPJlHHaTHOH IIJIOCKOCTH BIIOJIHe MO)KHO IIpHH51Th t 3 = 12 MKCeK •. UJI51 

9TOf'O CJiy'!a51 o6mee BpeM51 BbIBOJla HH¢opMaUHH IIpH RaJIH"IHH 128 lIJIOCKOCTeH 

6yneT paBHO! 

T=Nt 1 +K(t 2 +t 3 ) 5 MCeK0 

PacnonoMeHHe HH</JopMBUHH B H8KOIIHTen1:,noM 

ycTpOitCTBe 

HaKOilHTeJihHOe ycTpOHCTBO aHaJIH3aTopa AH-4096, B KOTopoe nepenaeT

C51 HH¢opMaUH51 C ycTpOil:CTBa C'!HTbIBaHH51, conep)KHT 4086 18 - pa3p51/:IHbIX 

'IHCeJI. ,UJI51 GailHCH HH¢opMaUHH O HoMepe ¢eppHTOBOf'O cep,lle'!HHKa, rrepeMar

HH'!elUIOf'O TOKOM HCKpbI, 38HHMaeTCSI 0/lHO 'IHCJIO. Mnaaume 15 paap51Jl0B 

'IHCJia OTBO.llSITCSI JlJI51 aanHCH B llBOH'IHOM Kone co6CTBeHHO HOMepa cepne'I

HHKa - no 5 paapHJlOB llJIH H'a¢opMaUHH c IllH¢paTopa perHcTpa I , perHcT

poB II H UI cooTBeTcTBeHHO ( CM. pHc. 1). PaapSIJlaM perHcTpa I npH

cBaHBaeTCSI KO.ll n ~ 1, rne n - Il0p51JlKOBb!H HOMep paapSIJla B perHCTpe. 

ilBa paap51Jla, 16-H H 17-H,npenaaaHa'!eHbl JlJI51 IllH¢paTopa COCT051HH51 

coceaHHX TpHrrepoB. EnHHHUa B 16-oM paapSIJle CBHJleTeJihCTByeT O HaXO)K

neHHH B COCTOSIHHH "1" llBYX coce}lHHX TpHrrepoB perHCTpa ( 'e}lHHHUa 

B 17-oM paapHne - Tpex cocenHHX TpHrrepoB, a eaHHHUbl B o60HX 9THX pas

p51ll8X - 4-x HJIH 6onee coce}lHHX TpHrrepoB. Bo Bcex T8KHX CJIY'l8SIX B 1-5 

pa3p51ll8X '!HCJia aanHCbIBaeTC51 HOMep MJI8Jl!llero HS 9THX TpHrrepoB, 18-b!H 

paapSill 'IHCJI8 HCilOJih3yeTC51 JlJI51 paaaeneHHSI co6bITHH, enHHHua B 9TOM pas

pSine oaHa'!aeT Ha'!ano co6bITH51. 
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<l>eppHTOBbie MaTPHllbI HM9IOTC.II KaK Ha HHSKOBOJibTHOM, TaK H Ha BbICOKOBOnbT

HOM 9Jl9KTpOJ::taX KaMepbio ITop.11JlOK C'iHTbIBaHH.11 HHq>OpMaUHH BbI6Hpanc.11 HCXOJlH 

HS TOI'O, 'iT06bI HHq>opMaUH.11 C cepJle'iHHKOB K8)K)l0ti: MaTpHUbl ( aneKTPOJla) 

C'iHTbIBanacb noJlp.llJl H 'iT06bI o6mee 'iHCJIO npoBOJlOB M9)KJlY CHCT9MOH C'iH

TbIBaHH.11 II KaMepotl: He CHnbHO OTJIH'l:anocb OT MHHHM8JlbHO BOSMO)KHOI'Oo 

IToaTOMY C K8)KJl0H MaTpHue:li COeJlHHeH OJlHH TOKOBbitl: KnIO'i (CB.1138HHbIH C 

peI'HCTpOM p ffi ) H 8 HJIH 18 q>OpMHpOBaTeneti: TOKa ( CB.1138HHbIX C peI'HCTpOM 

ll ) B 38BHCHMOCTH OT TOI'O, CKOJibKO C9pJl'9'iRHKOB1 258 HJIH 5121 , C0Jl9P)KHT 

MaTpHua. JJ.n.11 o6oHX MaTpHU OJlHOH KaMepbi HCnOJibSYIOTC.11 OJlHH H Te )Ke 

q>OpMHpOBaTeJIH H paSHbie KJIIO'l:H, ITpH TaKOH CHCTeMe HHq>opMaUH.11 c o6oHX 

9Jl9KTPOJlOB KaMepbi 6y)leT C'iHTbIBaTbC.11 He no)lp.llJJ,. a C HeKOTOpbiM HHTepBa

JIOM. TaK, eCJIH MaTpHllbi COJlep)KaT no 258 cep)le'l:HHKOB, TO nocne C'iHTbIBa

HH.11 HHq>OpMaUHH C MaTpHUbI saseMJieHHOI'O 9JieKTp0Jl8 nepBOH KaMepbI (c 

HCnOJib30B8HHeM 1 - 8 q>OpMHPOBaTeJieH H 1-I'O KJIIO'ia) 6yJleT npoHSBOJlHTbC.11 

C'iHTbIBaHHe C MaTpHU saseMJieHHbIX 9JieKTPOJlOB Tpex CJieJlyIOIIlHX KaMep 

(9 - 32 q,op~mpoBaTeJIII H TOT )K9 KJIIO'i) H TOnbKO nocne 9TOI'O - C MaTpHUbl 

BbICOKOBOJlbTHOI'O 9JieKTPOJla nepBoti: KaMepbi ( 1-8 q>opMHpOBaTeJIH H 2-oi!: 

KJIIO'l:). EcJIH )K9 MaTpHUbl COJlep)KaT no 512 cep)le'l:HHKOB, TO nocne C'iHTbl

B8HH.II HHq>OpMaUHH C MaTpHllbI saseMJieHHOI'O aJieKTpOJla rrepBOH K8M8pbi 

6yJleT npOHCXOJlHTb C'iHTbIB.!i.llHe C MaTpHUbl saseMJI9HHOI'O 9JI9KTpO)la CJieJlyIO-

•. Ill9H KaMepbI H saTeM - co BTOpOH MaTpHUbl nepBOH KaMepbio 

1.JHCJIO CJIOB, SaHHMaeMbIX B HaKOnHT9JlbHOM ycTpOHCTBe npH peI'HCTpauHH 

Ka)K)l0I'O co6bITHH, HenocTO.IIHHO H SaBHCHT OT 'iHCJia nepeMaI'HH9:9HHbIX cpeppH

TOBb!X cep)le'l:HHKOB. 

IIpoBepKa pa60'5'bI ycrpoitcTBa 

B ycTpoi!:CTBe rrpebycMoTpeHbI paSJIH'IHbie Bap0:aHTb1 rrpoBepKH ero 

pa6oTbI. ( 3neMeHTbI, He06XOJlHMbl9 JlJIH npoBepKH Ha q>yHKUHOHaJibHOH CXeMe, 

npHBe)l9HHOii Ha PHC. 1, He 0Tpa)K9Hb!) .Pa6oTa ycTpOHCTBa B pe)KHMe npoBep

KH Ha'iHHaeTC.11 nocne Ha>KaTH.11 KHOIIKH HJIH nocne BKJI10'18HH.II I'eHepaTopa, 

HMHTHpyIO!IlHX rrycKOBOH HMIIYJibC, 
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Ilplf rrpoBepKe 5ea cjleppHTOBbIX MaTpHU liMIIynbC c Bb!XO/la nHHlflf aa

ll0P)l(KI{ Jl3-2 IIO/laeTCSI TaK)l(e Ha BXO/lbl perHCTpa l. C IIOMOIUb!O rrepeKmO"la

Teneii: OH MO)l(eT 5hITb rrocnaH Ha mo6b1e Tp11rrepb1 perHcTpa, 

Ilpli rrpoBepKe c y"l:aCTHeM ~eppHTOBb!X MaTpliU liMIIynbC OllHOBH5paTopa 

OB-1 rrocne COOTBeTCTBYlOIUero cjlopM!ipOBaHl!:SI IIO)laeTCSI B rrpoBepO"l:Hbie 06-

MOTKH BCeX MaTpHu HnH HX "laCTH, npoBOllSI rrepeMarHH"l:HBaHHe cjleppHTOBb!X 

cep/lE!"IHHKOB aHanorH"l:HO TOKY HCKpb!, 

B o50HX pe)l(HMaX IIpOBepKli IIPH aarrycKe OT KHOIIKH M0)1(9T liCIIOnbSOBaTb

CSI KaK paaoBaSI, TaK II HerrpepblBHaSI pa5oTa ycTpOii:CTBa C"IHTbIBaHHSI. Ilplf pa-

30BOH'. rrpoBepKe rrocne orrpoca Bcex rpyrrrr cjleppHTOBbIX cep/le"IHHKOB B MaTpH

uax pa5oTa ycTpoii:cTBa npeKpamaeTcsi, ilnsi ee IIOBTopeHHSI cnellyeT BHOBb 

Ha)l(aTb KHOIIKY. Ilp!i Herrpepb!BHOH'. rrpoBepKe IIOBTOpHb!H'. aarrycK OllHOBH5pa

TOpa OB-1 ocyIUeCTBnsieTCSI cjlpOHTOM IIOTeHuHana, B03HHKalOIUero Ha Bb!XO/le 

cxeMhI l1-4 rrocne orrpoca rrocnellHeii: rpyrrrrhI cep/le"l:HHKOB II rrepe/la"l:H Ha

XOllSIIUeii:csi B Heii: HHcjlopMaUHlf B HaKOIIHTenbHOe YCTOH'.CTBO, 

rr·poBepKa pa50Tbl M0)1(0T ocymecTBnHTbCSI lf 6ea HaKOIIHTenbHOro ycT

poii:CTBa. B STOM cny-qae <ppOHTOM IIOTeHuHana, B03HHKa10mero Ha Bb!XO/le 

CX0Mbl l1 Jll1-5 • sarrycKaeTCSI llOIIOnHHTenbHb!H'. OllHOB!i5paTop, a lfMIIynbc, 

COOTB0TCTBYlOIUHH'. IIO BpeMeHlf CIIally HMIIynbca O/lHOBH5paTopa, HCIIOnbayeTCSI 

BMeCTO lfMIIY3ThCa, IIOCTyrra10mero HS HaKOIIHTenbHOro ycTpoii:CTBa. 

B saKnlO"l:0HHe aBTOpb! Bblpa)l(alOT 5narouapHOCTb A.A. CacjlpOWKHHOii aa 

y"laCTHe B Ha"l:anbHOli CTallHlf pa50TbI, A.C. KyaHeUOBY aa rrone3Hb19 o5cy)l(Jl9-

HlfSI H KonneKTHBY ueHTpa HaKorrneHHSI H o5pa5oTKlf HHcjJOpMaUlflf aa IIOMO!Ub 

IIpH HCIIbITaHHSIX ycTpOHCTBa. 
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