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BBeAeane 

K HacTonmeMy BpeMeHB B3B8CTHhl MHOrO'!HcneHHhl8 M0TOAhl perHCTpallBB B BblBOJla 

HH<popMauBH B3 npoBOHO'IHblX HCltpOBbIX KaMep. HaH6onee mnpoxoe npBMeHelme nony'IBHH 

MarHBTOCTpBltllHOHHhld M8TOA B M0TOA 3anoMBHaHBH cneAOB TpeKa D BCKpoaoa xaMepe C no

MOWblO ,peppBTOBhIX cepAe'!HBKOD C llpHMOyrOHbHOd neTnen rncTepe3nca. Ha <peppBTOBhIX 

KOHbll8X nnr YlK0 .pa3pa6oT8Hhl B BCllOHb3yIOTClI p83HB'!Hbl0 ycTpOfiCTBa Bb!BOAB HH<pOpManBB 

lt8K AH!I OAHOTpeKODbIX, TBK B AHlI MHOrOTp0KOBhIX npoBOHO'IH),IX BCKpOBhIX l!C8Mep. BpHA nn · 

MOJKHO OWB6BTbClI, YTB0pJKAaB, '!TO perncTpannH Tp0KOB B npOBOHO'!HhIX BCKPOBhIX KaMepax 

C HOMOWblO ,peppBTOBhIX Konen HBnaeTclI OAHBM B3 HaB6onee nepcneKTBDHLIX MeToAOB pernc

Tpannu. nepcneK.TBBHOCTb sTOro MeTOAB o6ycnoBneHa AOCTaTO'IHO 15on&mon CKOpOCTblO pa6o

Thl sneMeHTOB naM!ITB, B03MOlKHOCTblO perucTpanBB He TOHbKO OAHOTpeKOBhIX, HO B MHoro

TpeKOBhIX co6h!TBA B KaMepax. ::ho, B CBOIO O'lepeAb, rOBOPBT O B03MOJKHOfi YHBBepcanbHOC• 

TB ycTpofiCTB BhIBOAa C BCll0Hb30B8H110M ,peppBTOBhIX Konen nnr. 

HB)K0 OllHCh!Ba0TCSI ycTpofiCTBO Bh!BOAB BH<popMB!lBB AHH 16 npoBOHO'IHblX HCKpOBhIX 

npoMOlKyTKOB, COA0p>Kamnx B BKTBBHOd '18CTB KBJKAOro npoM0lKYTK8 266 npoBOHO'leK. 

8 STOM ycTpofiCTBe ,peppBTOBbl0 KOHbll8 npoBOHO'l8K COCTaBneHbl B KBBAP8THhl8 MaTpB

Uhl, Bh!BOA HH<pOpMaUBB H3 KOTOpblX npoB3BOABTCB C llOMOWblO ABYX perBCTPOB C npHMOfi Bbl-

6opKOfi BH<popManBH._ HcnoHb30BaHne STBX perncTpOB H03BOHBHO nony'IBTb JlOBOHbHO SKOHO

MB'IHOO, HaA8lKHOe, AOCTBTO'IHO 6h!cTpoe B yHBBepcan&Hoe ycTpofiCTBO BhIBOJla nmf,opMannn 

JlHSI llpOBOHO'IHblX BCKPOBhIX KaMep. 

BnoK-CX0Ma ycTpoficTBa BhIBOJla BHpopMannu 

06o3H8'10HBH: 

lMilHK - MaTpllllbl naMBTB BCKpOBblX KaMep, 

2, rT C - reHepaTopbl TOKa C'IBTb!BaHBlI, 

3, K11Il - KHIO'IB BMllYHbCHO-llOT8HUH8HbHbl8, 

4, Y - ycumITenH, 

6, PC perncTp cTpoK, 

6, P'i perncTp qncna , 

7, 11BBl1 - HCTO'IHBK BblCOKODOHbTHOro llHTaHHlI, 
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8, lliC 

9. lli'i 

mn,ppaTop CTpOK, 

mu,ppaTop qncna, 

JO, nm - Jl8WH<ppaTOp Bb16opa MaTpHll:bl, 

11. yy - ycTpOliCTBO ynpaBneHHlI, 

12, IlCC - C'!8T'IHK CTpOK Ha 16, 
13. IlCM C'l8T'IHK M8TpHll naMHTH 

Ha 16 
14. nc'i cqeT'IBK qncna Ha 16, 



16. EC - 5noK CB>I3H C BHeIDHHMH ycTpoltCTBSMH, 

16. UBM - rrml>poBa>I B1,1rincnaT0m,HaH MamaHa, 

17. nep(jioparop. 

Enox-cxeMa ycTpol!CTBa. BblBOJ:(S HH<pOpMSIIHH ll:3 IIpOBOllO'IHI,IX HCKpOBI,IX KaMep npirne

AeHa Ha pnc. 1. MaTpHI{I,I rraMSITH HCKpOBI,IX KaMep Ha aTOl! cxeMe npeACTaBneHI,I 5noKOM 

MnHK. B H3rOTOBneHHOM BSpHaHTe ycTpOIICTBO BhlBOllS HH(pC>pMaJUIH H3 npoBonO'IHbIX HCK

pOBbIX KaMep paCC'IHTSHO Ha BhlBOll naHHhlX Il3 n105oro 'IHCna HCKp0BbIX npoMelKyTKOB no 16. 

KaJKJta>I MSTpHna IIB.M>ITl! 5noxa COCTB.BneHa 1!3 16 CTpOK II 16 CT0115rroB, T.e. coneplKHT 256 

cpeppHTOBhlX Konen C llpllMOyrom.Hol! neTnel! rHCTepeanca. KpoMe 3Toro, MSTpH!lhl HM8IOT 

~eMeHTbI llpe11BapHT81U,HO!l: HHllHKSHB'.H HHcpOpMSitHll: B CTpOKSX. C npo5oeM HCK!)I,I OT HMnyni;c_a 

BIB HCTO'IHHKa, no cneny pernCTpnpyeMI,IX 'ISCTHn c 5noxa HBBH nonaeTCSI HMIIY/IbC B ycT

pol!CTBO ynpaBneHH>I ~y JW>I Haqena BhlBOlla nHcj,opMannu na 5noxa naMHTH ncxpoB1,1x xa

Mep. npn 3TOM ycTpol!cTBO ynpaBneHHll npHBOllHT CBOHM HMnyn&COM Bee yanbt ycTpol!CTBS B 

ncxonHoe cocro>1HHe u AaeT noTeHnnan 5noxnpoBKH B 5nox HBBH·Ha Bee BpeM>I BhlBona nH

cj,opMannn. C B03BpameHneM cxeMbl B HCX011H08 COCTO>IHHe 5noK CB>I3H C BHemHHMH ycTpol!

CTBaMII BC CHS'lana paapemaeT BbIBOll cny:>Ke5Hol! HH<pOpMSIIHH, a 3STeM rrepexmoriaeT yc:Tpolt,. 

CTBO yrrpaBne!IHH B pe:>KHM SBTOMSTH'lecxoro BbIBO)la JlSllllbIX, 3SIIHCSH!lbIX B MSTpHIIbI. B 

3TOM pe:>KHMe nepBbil! HMllYllbC TSKTOBoro reHepaTopa ycTpoltCTBa yrrpaBneHH>I IIOCTyIIaeT Ha 

BXOJl C'leT'IHKS ncn H C 3apepJKKOlt Ha reHepaTOp OIIpoca aneMeHTOB rrpeJlBSpHTen&HOlt IIHJlH

KSIIHH HH(pC>pMarrnn. 

B peaym,TaTe aToro c'teT'IHKOM ncn 'lepea nemncppaTop. Jllll n nMnym,cno-rroTennHan1,

Hble KllIO'III KHn Bb15HpaeTCll rrepBa>I MaTpnna 5noxa. IISMSITH Jlllll BblBOJla JlSHllbIX, a HH<pop

MSitH>I rrpeneapHTen&HblX HHAHKaTOpOB 5y)leT 38.IIIICSHB. 'lepea ycHnHTenH y B perHcTp C 

IIpllMblM Bbt5opoM HH<pOpMB.ItHII PC. BTopolt HMIIyllbC TB.KTOBOro re11eparopa ycTpoliCTBa yrr

paBneHH>I yy MOlKeT rrpoltTll TOllbKO Ha BXOA rrepBoro no rrop>IAKY pa3p>IJlS perncTpa CTpOK, 

nMe10mero HHcj,opMannro. npa 3TOM c ycnnHTen>1 eToro paapllJla perHcTpa CTpox rro)laeTc>I 

HMrryn&c Ha c5poc TpHrrepa aToro lKe paapitJla B ncxonHoe cocTO>IHHe, Ha reHepaTop C'IHTbI

BSHHll HHcj,OpMSitlIII II3 CTpOKH, COOT_BeTCTByIOmelt 3TOMY pa3pllJlY perncTpa CTpOK H 'tepea 

mncj,paTop IIJC Ha enHHH'IHbie BXOllbI Tpnrrepol;' C'leT'IHKa CTpOK nee. B peayn&TaTe aToro B 

C'l9T'IHK nCC 5yJleT 3aHeceH HOMep Ha e)lHHIIIlY HIIlK8 HOMepa OIIpomeHHOro pa3p>111a perHCTpa 

CTPOK, a HH(pC>pMSI{H>I Bb15paHHOlt CTpOKH OKalKeTC>I Ha perncTpe 'IHcna. PerncTp
0 

'IHClla H perncTp 

CTpoK OT MllS)lIDHX pa3p>Il10B K 50llblllHM CB>l3aHbl CKB03H0ll 5noKHpOBKolt, ll03TOMy TSKTOBbllt . ; 

HMrryn&c MolKeT npnl!TH ron&KO Ha rrepBbtl! no nop>1J1KY paa_p>IJl perncTpa 'IHcna Pt{, conep-

lKamult ennHnny, H c5pocHT& ero B ucxo)lHoe cocTO>IHHe. C ycnnnTen>1 aToro paap>1J1a qepea 

n111cj,paTop 'IHcna IIJt{ 5y)leT aaHeceH HoMep aToro paapHJla B JlBOH'IHOM KPJlB Ha C'IBT'IIIK 'IHC• 

na netJ. 

3aAeplKSHHblM HMnyn&COM C BblXOJ:la mH<j)paTopa IIJt{ rrponaolli:teT onpoc C'l8T'IHKOB ycT

pOHCTBa. B peayn&TaTe 3TOI'O lfHcj,opMSIIHlf B Blfi:te HoMepa npoBOllO'lKH IICKPOBOH KllM8pbl H 

HOMepa MSTplfilbl B J:lBOH'IHOM KOJ:18 5yi:teT rrepe)laaa 'lepe3 5noK CBlf3H EC Ha nepcj,opaTop 
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HllH Ha BXOJl UBM. nocne aTOro aaneplKSHHbll! HMllYllbC onpoca c5poCHT B HCXOJ1H08 COCTOH• 

HHe c'teTriHx rincna, a ecnH perucTp 'tncna He coneplKHT 5om.me HHcj,opManHH, TO n C'leT'IHK 

CTpOK nee. B 8TOM lK8 l10p>IJ1Ke llp01!30llll8; BblBOA Beel! HH<pOpMallHII rrepeolt MaTpHitbl .Ila• 

MHTH. e OCB050lKA8HHeM o5oHX perHcTpOB OT BH<pOpMaitHII O'lepeAHOl! TSKTOBbl!l: HM!lyllbC llp( 

A8T Ha BXOA C'l8T'IHKB. ncn II nep8Klll0'11!'.T CXeMy Ha BhlBOA JlSHHI,IX H3 BTopolt MaTplII1b 

naMHTH, IIH(pC>pManns XOTOpolt 5yAeT Bb!BeJleHa Ha BHOmHne yCTpollCTBa B TSKOM )K8 nop>IJlXI 

xax II nncj,opMannll nepBoll. 

Ha BI,IIDelI31lOlKeHHOro BHJlHO, 'ITO B OllHOTpexoBoM II3MepeHHH llJI>I BblBOllll KOOpJlllHaTbl 

IICKphl .c. OAHQll MaTplII1bl Heo5xoJlHMO TplI TSKTOBblX _HMnynbca. nonHoe apeMll BblBO)la IIH-

cj,opMB.IlHII \ H3 N M8TPIII1 5noxa naMllTH 5yJleT COOTB8TCTB8HHO pSBHo: 

tn 3NT r)le 

T - llllHTen&HOCTb rrepno)la TSKTOBOro reaeparopa. ' 
Kax OTM8'1Sll0Cb Bbtme, ycTpOltCTBa TaKoro THIIa MoryT pa50TSTb H npa H8CKOllbKHX 

Tpexax B HCKpOBhlX KSMepax. npn BblBOl18 HHcj,opManHH OT necxonb~HX TpexoB BpeM>I BhlBOJli 

KOH8'IHO, yaenH'lllTCll H rrpu5nH3HT8llbH? MolKeT COCTaBHT&: 

rJle 

N 

n 

T 

K 

t- 3TN+2NT(n-l)K +N(n-1)(1-k)T 

'lHCllO MSTpHn rraM>ITII B CIICT8Me, 

'llICllO Tp8KOB1 

JllllITBllbHOCTB rrepHOJlS T8KTOBbIX HMIIyn&coB, 

'lHCnO, paaaoe 8JlHHHI18 IIllH M8H&me 8JlHHHilbl1 xapaKT8pHay10mee BepO>ITHOCTb 

TOro, '!TO orrpeneneHHSll non>I TpeKOB 5yneT llpHHSJlll8lKSTb pa3HI,IM CTpOKSM 

MaTpHilbl rraM>ITH. 

HaroTOBll8HHbil\ BapHaHT ycTpOllCTBS paCC'lHTSH Ha BbIBOJl BC8X KOOpJlHHST H B cnyriall, 

rrpo5on ncxp1,1 Ha Hecxon&KO rrpoaonoriex. 

npaKTII'leCKH, O'l8BRJlHO, TpyJlHO 5yne,.- RCIIOllb30BSTb CHCTeMy ncKpOBblX KaMep IIplI XO 

pomelt acj,cj,eKTHBHOCTR B pelKHMe rrpo5o>I Ha OJlHY rrpooonoxy, rroeTOMY BnonHe B03MO:>KHO, 'IT• 

CHCT8Mbl ncKpOBbIX KaMep 5yi:tyT HCIIOllb30BSTbCll B pelKHM8 rrpo5oit HS H8CKOllbKO llpOBOflO'lE 

B 3TRX cnyrianx Jlllll yMeH&meHH>I 051.eMa HH<pOpMSIIIIH :,iienaTenbHO BblBOJ:lHTb KOOPJlHHaTy 

xpa>I RCKpbl Hnn ero cpe)lRHbI. 8TOT BOIIpoc MOlK8T 5b1Tb pemeH He5on&mHM ycnolKHe;HeM p 

rncTpa riHcna H Jl05aBneaneM eme OJlHOro reHepaTopa ToKa B peracTpe cTpox. 

B aaKnro'leHne n1,1palKaeM 5naroi:tapHocT& H.A. fonyTBHHY n JO.A. KaplKaBHHY aa rrenai; 

KPHTR'lecxne 3SM8'18HHlf IIpH o5cylKAeHHR rrepaoro BapaaHTa cxeMbl ycTpOHCTBa. 
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HIIH na BXO.tt UBM. nocne &TOro 3a,tt8pJKaliln,Ilt HMnyn&c onpoca copoCHT B HCXO)UIOO COCTOll

Jme c11eT11nx 11ncna, a ecnn perncTp 11acna ne conepJKnT oolibme nn¢opMau.an, ·ro n c11eT11nx 

CTpoK nee. B 8TOM JK8 nopanxe npoRaollneT Bb!BO,tt Bcell RII¢0PMaUHll nepBoll MaTpH!lbl .na

MllTll. C ocsoooJK.tteneM oooax peracTpoB oT un¢opManan 011epennoll TaJCToBblll nMnyn&c npon~ 

neT na sxon c11eTqnxa nen II nepexmoqnT cxeMy na Bb!Bon naHHbIX H3 BTOpoll MaTpDIXbl 

naMllTH, na¢opManHll XOTOpoll oy,tteT Bb!Benena na BHOIIIHH8 ycTpollcTBQ B TaKOM lKO nopanxe, 

xax a an¢opManxn nepsoll. 

Ha Bbllil8H31IOlK8HHOro BH,ttHO, 'lTO B o.tu10TpexoBOM H3Mepennn 11.IIll BbIBOll.a KOOP.ttHHaTbl 

llCKpbl .• c. Oll.H~ll MaTpDIXbI neooxo.ttDMO Tpn TaJCTOBbIX HMDyn&ca. nonaoe Bp&MSI BbIBOll.a nn-

I. 
n D3 N MaTpnn 6noxa naMHTH oy.tteT COOTB8TCTB8HHO pasno: 

SNT 

T - 11.IIDTOIIbHOCTb nepno11.a TaKTOBOro reaepaTopa. 

rne 

\ 

KaK OTM81l81IOCb Bb!WO, ycTpollcTBa TaJCoro THDa MoryT pa6oTaTb H npn H8CICOIIblCHX 

Tp81C8X B DCICpOBbIX KaMepax. Ilpn Bb!Bone nn¢opM8UHD OT HeCICOIIb~DX Tp8KOB Bp8Mll Bb!BO.tta, 

KOH81lHO, yBenH'lllTCH II DpDDIID3HT81IbHO MOlK8T COCT8BDTb: 

rne 

t • STN +2NT(n-1 )IC+ N(n-1 )(1-k) T 

N qncno M8Tpnn naMl!TD B CIICT8Me, 

n 'lDCIIO TpexoB, 

T ,ttlIHT81IbHOCTI> nepnona TaKTOBblX DMDYIIbCOB, 

IC 'lHCIIO, paBHOe enaanne HIID M8Hbill8 ennHDllbl, xapaxTepnay10mee BepollTHOCTb 

roro, 11To_ onpe11.eneaaan nonn TpexoB oyneT DpHHanneJKaT& paaHbIM cTpoxaM 

M8Tpllllbl D8MllTHo 

HaroTOBII8HHbll\ BapnaHT ycTpOllCTB8 paccqnTaH Ha Bb!BO.tt BCOX KOOp,ttDHaT H B cny11aax 

npooOH HCKPbl ·Ha 118CKOIIbKO npOBOIIO'l8Xo 

Ilp8KTD'l8CKD, 011eann110, Tpynno 6yne:r IICUOIIb30B8Tb CHCTOMY IICKpOBbIX KaMep npn xo

pomell a¢¢eKTHBHOCTII. B pelKHMe npooon Ha onHy nposonoKy, noaToMy snonHe B03MoJKHo, 11ro 

CHCT8Mbl IICKpOBblX K8M8p DY.ttYT HCUOIIb30B8TbCll B peJKHM8 npo6oll ·Ha H8CKOIIblCO npoaono11er.. 

8 3THX cnyqanx .tllill YM8HbW8HHll oo~8M8 HH¢opMannH lK81I8T81IbHO BblBO.ttDTb JCoopnnHaTy 

xpan HC!Cpbl HIIH era cpe,ttHHbl. 3TOT Bonpoc MOJK8T Ob!Tb peweH H8601IbWHM yCIIOlKH8HH8M pe

rHCTpa qncna n nooaaneHneM eme onHoro reHepaTopa Toxa B perncTpe CTpox. 

B aaicn10'leHne Bb1paJKaeM onaronapaocT& H.A. fonyTBHHy n IO.A. KapJKaBHHY aa neHHhI& 

KPHTH'l8CKH8 38M81l8HHll npn oocyJK,tt8HllD nepaoro BapnaHTa CX8Mbl ycTpOllCTBa. 
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1, F.JCriennen.Org,nlzatlon of Triggered wire sparli; chember• by F. JCrlenen. Genna. Zern. 28 olct. 1964, 

2. A.r. fpa'!8B, npenplllIT OH.SIM. 2659, Jl:y(5aa, 1968. 
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