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1. BeeoeHue 

B ~aaaoii pa6oTe paccMaTpHBaJOTCJI BOJMO)I(HOCTH H 3K

cnepHMeHTaJILHoe HCCJie~oBaHHe CDOC06a MHOrOHMTIYJibC· 

HOrO BbiCOKOBOJibTHOrO TIHTaHHJI 6eccj)HJibMOBbiX HCKpOBbiX 

KaMep. B OTJIH'IHe OT Tpa~H~HOHHO YCTaHOBHBWerocJI MOHO· 

HMDYJILcaoro cnoco6a BbiCOKOBOJibTHoro DHTaHHJI 6ec

cj)HJibMOBbiX HCKpOBbiX KaMep /HK/; 6biJIO Haii~eHO, 'ITO 

acnoJILJoaaaae ~Byx a 6onee nocne~oBaTeJILHO cne~yJOO-'HX 
BbiCOKOBOJibTHbiX HMTIYJibCOB 3Ha'IHTeJibHO 06JierqaeT Ja~a

'IY COJ~aHHJI reaepaTOpOB BbiCOKOBOJibTHbiX HMTIYJibCOB 

C HaHJIY'IWHMH napaMeTpaMH, D03BOJIJieT DOJiy'laTb 3cjlcjleK· 

THBHOCTH .HK, B•MeHbWeii CTeneHH JaBHCJIII.Ufe OT 'IHCJia cjlo

HOBbiX TpeKOB, H ~enaeT 6onee rH6KOH Bb160p KOMTIJieKCHOH 

norHKH ynpaaneHHJI HK. 
llepBbiH BbiCOKOBOJibTHbiH HMDYJibC CJIY)I(HT ~JIJI JaKpen

JieHHJI TpeKa npowe~weii JapJI)I(eHHoii qacT~bl qepe3 HK 
~0 CTa~HH 3JieKTpOHHOH JiaBHHbl; BTOpoii H TIOCJie~yiOutHe 

pa3BHBaiOT ee ~0 CTa~HH HCKpOBOrO npo60JI ~JIJI JaTIHCH 

aacjlopMa~aa o npowe~weii 'lacTH~e. 
Cnoco6 naTaHHJI c ~BYMJI nocne~oBaTeJILHo cne~YJOII.Uf· 

MH BbiCOKOBOJibTHbiMH HMTIYJibC&MH paCCM&TpHB&JICJI p&Hee • 

~JIJI HCK,POBbiX KaMep C 60JibWHM pa3pJI~HbiM npoMe)l(yT

KOM/!,
2

, H ~JIJI CTpHMepHbiX KaMep/3/, B OCHOBJIOM, 

C ~eJibiO yBeJIH'IeHHJI BpeMeHH naMJITH KaMep OT -10- ~0 

-10-
3 

C. He'ITO aHaJIOrH'IHOe HCDOJib3yeTCJI B HeKOTOpbiX 

CXeMaX HMTIYJibCHOrO BbiCOKOBOJibTHOrO TIHTaHBJI BCTO'IHBKOB 

/ra3opa3pJI~HbiX JI&MTI•BCTibiWeK/ ~JIJI B036y)l(~eHBJI &KTBB· 

a oro BeuteCTBa naJepa. Baaqane npe~aapBTeJibHbiH BMTIYJILC 

TIO~aeTCJI Ha O~HH B3 3JieKTpO~OB JiaMnbi-BCTibiWKB ~JIJI co-

3~aHHJI TIOTeH~BaJia npe~B&pBTeJibHOH BOHB3&UBB, a 3&TeM 

y)l(e OCYuteCTBJIJieTCJI raJOBbiH pa3pJI~. 
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MLI paccMaTpuuae.M B03MO)I(HOCTH AaHHoro cnoco6a 

nHTaHHJI AJIJI 6eccllHJIL.MOBLIX HK c TO'IKH 3peHHJI o6ner'leHHJI 

3a,I\a'IH C03AaHHJI BLICOKOBOJILTHLIX HMnyJILCHLIX reHepa TO

pOB C HaHJIY'IWHMH napaMeTpaMH H B03MO)I(HOCTH o6ecneqe

HHJI xopoweii 34MileKTHBHOCTH HK npH MHoroTpeKOBOCTH. 

B MOHOHMnyJILCHOM cnoco6e nHTaHHJI K OKOHe'IHOMy 

KacKaAy reHepaTopa npeA'LJIBJIJIJOTCJI ace cne~HcllH'IecKHe 
Tpe6oBaHHJI, OT.Me'laBWHeCJI paHee B pa6oTax1 4 - 6~ KOTOpLie 

He06XOAHMO o6ecne'IHBaTL npH BLICOKOBOJILTHOMHMnyJILC

HOM nHTaHHH 6eccllHJILMOBLIX HK. K HHM B nepBYJO o'lepeAL 

OTHOCJITCJI MepLI noJiy'leHHJI MHHHMaJIJ.HO B03MO)I(HOB H CTa-

6HJihHOB BO BpeMeHH 3a,I\ep)I(KH. 

IlepeAHHe cllPOHTLI BLICOKOBOJIJ.THLIX HMnynJ.coB Ha HK, 

no- B03.MO)I(HOCTH, ,1\0JI)I(HLI HMeTh MHHHMaJIJ.HLie 3Ha'leHHJI, 

oco6eHHO npH OAHOBpeMeHHOB perHCTpa~HH MHOrHX TpeKOB, 

TaK •KaK 3,1\eCJ. Ha,I\e)I(Hee H 3cllclleKTHBHee npOHCXOAHT o6pa-

30BaHHe 3JieKTpOHHLIX JiaBHH, TeM CaMLIM 06ecne'IHBaJI 6o

Jiee paBHOMepHOe pacnpe,I\eJieHHe TOKOB B OAHOBpeMeHHLIX 

HCKpOBLIX pa3pJIAax. KpoMe 3Toro, KOMMYTHPYJOntHe 3JieMeH

TLI OKOHe'IHLIX KaCKaAOB rBH ,1\0JI)I(HLI HMeTh noTeH~HaJIL

HLie B03M0)1(HOCTH nepeKJIIO'IeHHJI 60JihWHX 3Ha'leHHB TOKa 

KaK npH MHOroTpeKOBOCTH, TaK H npH BCe B03paCTaJO~HX 

pa3Mepax HK. KaK MO)I(HO BHAeTJ., B MOHOHMnynhCHOM cno

co6e nHTaHHJI AJIJI OKOHe'IHLIX KaCKaAOB reHepaTOpOB Heo6-

XOAHMO BLI6HpaTh KOMMYTHPYJOJtiHe 3JieMeHTLI, OTBe'laJOntHe 

BCeM 3THM OCHOBHLIM onpe,I\eJIJIIO~HM Tpe6oBaHHJIM. 

IlpH MHOrOHMnyJihCHOM /MHHHMYM ABa/ cnoco6e BLI

COKOBOJlhTHOrO nHTaHHJI 6eccllHJihMOBLIX HK 3TH cne~ucllu
'lecKHe Tpe6oBaHHJI pa3,!\eJIJIIOTCJI COOTBeTCTBeHHO Ha ABa H 

6onee OKOHe'IHLIX KaCKa,I\a. IlepBLIB reHepHpyeT nepBLIB 

BLICOKOBOJlhTHLIB H.MnyJihC HJIH cepHIO AJIHTeJihHOCThiO 

ru = 3780 HC /B 3aBHCH.MOCTH OT aMnJIHTYALI H KOHCTpyK-

~HH HK/ c MHHHMaJIJ.Hoii H cTa6HJIJ.Hoii uo upeMeHH 3aAep)I(

Koii H KpyTLIM nepe,I\HHM cllpoHTOM HMnyJIJ.Ca Ha Harpy3Ke 

/HK/. 

IIOCKOJihKY nepBLIB BLICOKOBOJlhTHLIB HMnyJihC HJIH ce

pHJI HMnyJILCOB CJiy)l(aT AJIJI 3aKpenneHHJI TpeKa AO CTaAHH 

3JieKTpOHHOB JiaBHHLI H TOKH Ha 3TOB CTaAHH O'leHh .MaJILI, 

TO OT KOMMYTHPYJOlltHX 3JieMeHTOB 3THX OKOHe'IHLIX KaCKa

AOB He Tpe6yeTCJI nepeKJIJO'IeHHJI 60JihWHX TOKOB, a JIHWh 

4 

o6ecne'leHHe AOCTaTO'IHOB aMnJIHTYALI H.MnyJILCa HanpJI)I(e

HHJI H KpyTH3HLI nepe,I\Hero cllpoHTa Ha Harpy3Ke /HK/. 

BTopoii OKOHe'IHLIB KaCKaA reHepHpyeT BTOpOB BLICOKO

BOJlhTHLIB HMnyJihC HJIH HX cepHIO AJIHTeJIJ.HOCThiO, AOCTaTo'I

HOB AJIJI 3aaepweHHJI pa3BHTHJI o6pa3oBaHHOB nepBLIM aLI

coKoBOJihTHLIM HMnyJihCOM HJIH cepHeB HMnyJihCOB 3JieKT

pOHHOB JiaBHHLI AO CTaAHH HCKpOBOro npo60JI. IlpH 3TOM He 

Tpe6yeTCJI, 'IT06LI BTOpLie BLICOKOBOJihTHLie H.MnyJILCLI HMeJIH 

MHHHMaJIJ.HLie H CTa6HJILHLie BO BpeMeHH 3a,I\ep)I(KH H Kpy

TLie nepeAHHe cllpoHTW. 3anHCh HHcllopMa~HH o npoweAweii 

'laCTH~e npOH3BOAHTCJI 06bi'IHO TOKOM HCKpOBOrO pa3pJI,I\a, 

D03TOMY OT KOMMYTHpYJO~HX 3JieMeHTOB BTOpLIX OKOHe'IHLIX 

KacKaAOB Tpe6yeTCJI o6ecne'leHHe nepeKJIIOqeHHJI 6oJihWHX 

TOKOB. B AaHHOM CJiy'lae noA60p KOMMYTHpyiO~HX 3JieMeH

TOB ,1\JIJI nepBLIX H BTOpbiX OKOHe'IHLIX KaCKa,I\OB 3Ha'IHTeJIJ.HO 

ynpo~aeTcJI, H BLI6op pacwHpJieTcJI. 

,lJ;JIJI nepBLIX OKOHe'IHLIX KaCKaAOB HaH6onee nOAXOAJI~H
MH KOMMYTHPYJOlltHMH 3JieMeHTaMH, B OCHOBHOM, MOryT 

6h1Th 3JieKTpoHHo-uaKyyMHLie naMnLI, B AaJIJ.HeiiweM, npu 

AOCTH)I(eHHH cpaBHHMLIX napaMeTpOB C 3JieKTpOHHhiMH JiaM

naMH, - nonynpOBOAHHKOBLie npH60pLI /THpHCTOpLI, TpaH-

3HCTOpLI H ,1\p./. 

,lJ;JIJI BTOpLIX OKOHe'IHLIX KaCKaAOB HaH60Jiee npHeMJieMLI

MH KOMMYTHPYJOIQHMH 3JieMeHTaMH H3 nonynpOBOAHHKOBLIX 

npH60pOB B OCHOBHOM MOryT 6LITh THpHCTOpLI, H B ,1\aJIJ.

HeiiweM - MO~Hhle BhiCOKOBOJihTHhle TpaH3HCTOpLI, BOAO

POAHhle THpaTpOHhl, HrHHTpOHLI, 3JieKTpOHHLie JiaMnLI, HCKpo

Bhle pa3pJIAHHKH H AP· 

IlepBLie ccllop.MHpOBaHHLie H KOPOTKHe BhiCOKOBOJihTHLie 

HMDYJihChl B036Y)I(AaJOT 3JieKTPOHHLie JiaBHHhl no CJie,I\aM 

npoweAWHx 'laCTH~ B HK c BhiCOKoii 3cllclleKTHBHOCTLIO, no

CKOJlhKy TOKH npH 3TOM He3Ha'IHTeJILHhl, a pa3BHTHe 3JieKT

pOHHLIX JiaBHH, KaK H3BeCTHO, MO>KeT npOHCXOAHTh HOT eAH

HH'IHLIX OCTaTO'IHhiX 3JieKTpOHOB. 

IlocJieAYJQ~ee pa3BHTHe 3JieKTpOHHLIX JiaBHH npH no,I\a'le 

BTOPH'IHLIX BLICOKOBOJihTHLIX HMnyJihCOB B HCKpOBOB pa3pJIA 

npOHCXOAHT TaK>Ke C BLICOKOB 3cllclleKTHBHOCThiO, TaK KaK pa3-

BHTHe pa3pJIAa y)l(e HAeT OT B036f)I(AeHHLIX 3JieKTpOHHLIX 

JiaBHH. 

Pa36poc KOJIH'IeCTBa 3JieKTpoHoB N B 3JieKTPOHHLIX na

BHHax He HMeeT onpe,I\eJIJIJO~ero 3Ha'leHHJI, nOCKOJILKY 
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pa3BHTBe pa3pJI,D;a B,D;eT OT N BH~BBPYJOil.UIX 3JieKTPOHOB. 

B COBOKynHOCTB 3TO npBBO,!J;BT K nOB.bllDeHBIO lciMI>eKTBBHOCTB 

HK npu O,D;HOBpeMeHaoii «<laKcaQaa MHorax TpeKOB &JIB, 

,D;pyrBMB cnosaMa, nolBOJIJieT nony'laT& 3ciMI>eKTBBHOCTB HK, 

B MeH&Weii CTeneHB 3aBBCJID.tBe OT 'IBCJia 4IOHOB&IX TpeKOB. 

BepoJITHOCT& coxpaueaaJI 3JieKTpouuoii nasauw, no cpaa

aeHBIO C e,D;HHB'IHhiMB 3JieKTpOHaMB no CJie,D;y npoWe,D;Wei 

qacTHUhl qepe3 HK, B naMJITB ysenaqasaeTCJI. Kpo:w:e 

3TOrO, nOBTOpHhiMH KOpOTKHMB BhiCOKOBOn&THhiMB BMnyn&

caMB /BJIB cepaeii/ MO)I(HO COXpaHHTh 3JieKTpOHH)'IO JiaBBHY 

,D;O TeX nop, noKa 6hiCTpaJI JIOrBKa He peWBT, npOJIBJIJITh 

,!J;&HHYIO 3JieKTpOHHYJO JiaBBHY no,D;a'leii BTOpB'IHhiX BhiCOKO

BOJihTHhiX "MnyJI&COB B HCKPOBOB npo6oii ,!J;JIJI 3anBCB HH

«<lopMaQBB, HJIB aeT. 1Io3TOMY ru6KocT& a B03MO)I(HOCTB 

aw6opa KOMnneKcaoii norBKH ynpaBJieHBJI HK npa MHoro

BMnyn&cHoM awcoKoBOJI&THOM naTaHBB HK 3Ha'IHTeJI&Ho 

B03paCTaJOT. I 

B 6 '1-3/ 
pa OTaX , OTMe'leHHhiX BhiWe, ,!J;JIJI yBeJIH'IeHHJI Bpe-

MeHB naMJITB KaMep DOCJie -10-6 c BCDOJih3YJOTCJI MeTa

CTa6aJI&Hhle COCTOJIHBJI aTOMOB, OCT&BWBeCJI DOCJie B036y>K

,D;eHHJI 3JieKTpOHHOi JiaBBHhl HJIB CTpBMepa nepBhiM BhiCO

KOBOJihTHhiM BMDYJihCOM, a TaK)I(e BTOpB'IHhle npoQeCChl. 

Cosepweuuo JICHO, 'ITO npa coxpaueuaa /aocnpoa3se

,D;eaaa/ 3JieKTPOHHOi JiaBHHhl o6ner'laeTCJI H DOB&IWaeTCJI 

Ka'leCTBO ee DpOJIBJieHBJI ,!J;O CTpBMepHOB CTa,D;BH BJIB CT&,!J;BB 

BCKpoaoro npo6oJI. IIpB'IeM ,D;JIJI TpeKoawx KaMep npa co

xpaaeHBB /BOCDpOB3Be,D;eHBB/ 3JieKTPOHHOB JiaBBHhl, 'IT06W 

TpeK He CMe~~.taJICJI, He06XO,!J;BMO DO,D;aB&Th nepBB'IHYJO cepBJO 

BhiCOKOBOJihTHhiX BMDYJihCOB pa3HOi DOJIJipHOCTH BJIB 

HMnyn&c I ceparo BMnyn&coa/ B. '1. onpe,D;eneuuoii ,D;JIHTen&ao

CTB B aMDJIBTY,D;hl. CJie,D;yeT OTMeTBTh, 'ITO DpB COXpaHeHBH 

/BOCDpOB3Be,D;eHBB/ 3JieKTpOHHOB JI&BBHhl OT nepaoro BhiCO

KOBOJihTHOrO BMDYJI&C& DOCJie.IJ;}'lOI.IlBe ,!J;OJI>KHhl BMeT& COOT

BeTCTBeHHO YXY,D;WeHHhle «<IPOHThl. 

2. 3KcnepuMeH•aAbHa.11 t~ac•" 

,lJ;ByXBMnyJI&CHOe DBTaHBe 6ec4laJI&MOBhiX BCKpOBhiX Ka

Mep C MaJI&IMB BpeMeHaMB CJie,D;OBaHBJI /:t.t:e)I(,!J;y nepB&IM B 

BTOphiM BhiCOKOBOJihTHhiMB BMDYJI&CaMB/ 6hiJIO DpBMeHeHO 

6 

~ 

B BCCJie,D;OB&HO Ha III rpynne KaMep C pa60'IBM 06'heMOM 
3 600 X 420 X 8 MM B 3KCDepBMeHT&X no ynp.yroMy rr-e B 

rr- p -pacceJIHBIO Ha MaJihle yrnhl npa 3HeprHB 40-
50 F3B/c 16- 101. 

MHoroBMnyn&cHoe BhiCOKOBOJI&THoe DBT&HBe 6ec«<lun&

MOBhlx HK Bly'lanoc& Ha ycTaHOBKe, 6noK- cxeMa KoTopoii 

npBBe,D;eHa ua puc. 1. 
3KcnepBMeH'J:hl DpOBO,!J;BJIBCh Ha KOCMB'IeCKBX Jiyqax, 

aanpaBJieHHe KOTOphiX Bhi6HpaJIOCh ,D;BYMJI CQHHTHJIJIJIQBOH

HidMB C'leT'IBKaMB cl B c 2. Me)I(,!J;y C'leT'IBKaMB pa3MeUUL

JIBCh KaMephl: 

1/ DpOBOJIO'IHaJI «<leppBTOBaJI BCKpOBaJI C TpeMJI 3JieKT

po,D;aMH /1,2,3/, 06'&eMOM 200 X 200 X 8 MM3 /puc. 1/; 
2/ DpOBOJIO'IHaJI «<leppHTOBaJI BCKpOBaJI 06'heMOM, 130 X 

x 130 x 3 MM :l I puc. 2/ TBna nonocKoaoii nHHHH /1/ c 

rinaBHhiMB COrJiaC}'lOII.tBMH CeKQHJIMH /2,3/ Ha BXO,!J;HOe /4/ 
H BhiXO,D;Hoe /Harpy3Ka /5/ I, BOJIHosoe conpoTHBJieHHe 

p = 25 OM. 
qepe3 KaMephl npo,D;ysanac& HeoHo- /-75~/-renaesaJI 

f-23~/ C 3TBJIOB&IM CDBpTOM /-1,5'ft/ CMeC&. 

HMnyJI&Chl co CQBHTHJIJIJIQBOHHhiX C'leT'IHKOB cl H c2 
qepel cxeMy coana,D;eHHii /CC/ C 1 +C 2 B pac'leTBepuTen& 

/P/ DO,D;aBaJIBCh Ha 6JIOKB 3anycKa /63/ /.IJ;JIJI O,!J;HOrO H3 

HHX qepe 3 JIBHBIO 3&,D;ep)I(KB I JI3/ I OKOHe'IHhiX KaCKa,D;OB 

/OK/, a T&K)I(e H& BXO,!J; CBHXPOHB3&QBB CKOpOCTHOro OCQBJI

JIOrpa«<la /OCIV H nepec&~eTKB II 1 B II2 /puc. 1/. 
Ha 3KpaHe ocQBJIJiorpa41a :t.t:O)I(HO ua6JIJO.IJ;&T&, c ,D;eJIBTe

neii H&DpJI)I(eHBJI /500/5/, H&DpJI)I(eHBJI U (t) H& 3JieKTpO,D;&X 

HK B uanpJI>Keaae, nponopQBoH&JI&Hoe TOKy i ( t), npoxo

,D;JID.teuy qepe3 HK c 6e3BH.QYi<QBOHBoro ,qenaTeJIJI /8,2/2/, 
BJCnJO'IeHHoro nocne,qoaaTeJIJoBo HIC I puc. 1/, a TaJOKe 

4!BKCBPOB&Th H& DJieHICY C DOMOII.thiO 4!0TOIC&Mephl j(J}Kj. 
B JCa&~ecTse 6noJCoB 3&nycKa /63/ a oJCoHe'IBWX JCacJCa

,qos /OK/ 6WJIB BCDOJih30B&HW CT&H,D;&pTHWe 6JIOICB BMDYn&C

HOrO BWCOICOBOJihTHOrO DBT&HBJI /68 B/Bfl/, ODBC&HHWe 
B pa60T&X / 6 ,lO/. . 

Ha BcKposwe Ka:t.t:epw c Tpe:t.t:JI ::meJCTpo,qawB /puc.1/H 
TBna DOJIOCICOB&JI JIBHBJI jpuc. 2/ DO.Q&BaJIOCh BMDyJI&CHOe 

swcoKoson&THoe nBT&HBe OT ,qsyx 6noJCoB awnyn&caoro sw

coxosoJI&THoro DBT&HBJI /6H B /BII/. Ha 3JieKTpO.QW /3-2/ 
B ::JJieKTpO.QW /1-2/ BCKPOBOB K&Mepw DO.Q&BaJIOCh BY· 
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- 1 
l-1~ o2 

0 

2 

Puc. 1 . .EAoK- cxeMa 3KcnepuMeH111aAbHoii yc111aHoeKu. 

~ 
2 3 

.) 

Puc. 2. lipUHijunuaAbHaJI 3AeK111PU'IecKaJI cxeMa npoeoAo'I
Hoii tJeppUIIOBOU UCKPOBOU KaMepbl muna nOAOCKOBOU He
CUMMe111pU'IHOU AUHUU C pa60'IUM 06'beMOM 130 X 130 X 
X 3 MM 3• 1 - pa60'IUU 06'beM C npOBOAO'IHbiMU HUIIIJIMU U 
tJeppumoeou Mampuijeu naMJI111U, 2,3 - nAaeHble nepexoobl, 
4 - BXOO, 5 - Hazpy3Ka. 
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nynLCHOe BLICOICOBOJILTHOe HanpJllKeHHe COOTBeTCTBeHHO OT 
MOHOHMDYJILCHOrO H JlBYXHMDYJILCHOrO /CO CJIO:IKeHHeM HM
DYJILCOB Ha BLIXO,Ile/ 6JIOICOB BLICOICOBOJILTHOrO DHTaHHJl/6 , lO/. 
Ha axo,lle I 4/ acKpoaoi ICaMepLI Tuna nonocKoBaJl nBHHJl 
/puc. 2/ HMeJIOCL ,llBa pa3'LeMa /BP-52,Z,/, Ha ICOTOpLie OT 
TeX :IKe 6JIOICOB DO,IlaBMHCL BLICOICOBOJILTHLie HMDYnLCLI. 
C Harpy3ICH /5/ nonocxoaoi HK I puc. 2/ MOlKHO 6Lino 
CHHMaTL Ha OCUHJIJIOrpa41 /OCI.V HMDYJILCHOe BLICOICOBOJILT
HOe HanpJllKeHHe Ha HK H TOIC 'lepe3 HK H Harpy3ICY /5/. 

3. Pe3YAbiiiOIIbl 3KcnepuMeHmoe 

B ,llaHHOi ra6oTe MLI opO,IlOnlKHJIB HCCJie,llOBaHHJl, Ha'la
TLie a pa6oTe 1 0( o noae,lleHHH cacTeMLI HK~ npe,llcTaan.aiO
~ei co6oi nenL c pacnpe,lleneHHLIMH LCR,npa B03JleicTBHH 
Ha Bee JlBYX a 6onee nocne,lloBaTenLHO cne,llyiO~x HMnynL
coa HanpJllKeHHJl /HMDYJ1LC006pa3HLie 6er~e BOJIHLI/. 

BHa'lane accne,lloaanocL noae,lleHHe cacTeMLI HK npa 
B03JleicTBHH JlBYX nocne,lloBaTenLHO cne,llyiO~Hx HMDYnLCOB 
HanpJl:IKeHHJl 6e3 aciCpoaoro npo6oJl Ha ycTaHOBICe, 6noiC
cxeMa ICOTopoi npe,llCTaaneHa Ha puc. 1. C :noi nenLIO 
OT JlBYX 6JIOICOB HMDYJILCHOrO BLICOJCOBOJILTHOrO DHTaHHJl 
no,llaaanacL HMnynLCLI HanpJl:IKeHHJl Ha :JneKTPOJlLI HK, Ha 
3J1eiCTPOJlLI /3-2/ O,llHH HMDYJILC H Ha 3J1eiCTpO,IlLI /1-2/ -
BTOpOi. 

BnOICH HMDYJILCHOrO BLICOICOBOJILTHOrO DHTaHHJl 3anyc
ICaJ1HCL OT reHepaTopa HMDYJILCOB C JlBYMJl BLIXO,IlHWMH 
KaHanawa. 

3a,llep>KICa BLIXO,IlHLIX HMDYJILCOB O,llHOrO KaHana DO OTHO
WeHHIO IC ,llpyroMy :worna perynapoaaTLC.B OT onepe:IKeHHJl 
- 50 HC, COBDa,lleHHJl - 0 HC H 3a,llep)I(J(H JlO e,llHHHU MHMH
CeiCyH,Il • 

Ha puc. 3 npe,llCTaBJieHLI ocnannorpaMMLI aanpJl>KeHH.B 
Ha 3JieiCTPOJlax HK a Ha puc. 4- ocnannorpa:w:w:LI TOJCa 11epes 
HK npa 3a,llep)I(J(e BToporo a:wnynJoca OTHOCHTenLHO nepaoro 
Ha - 0 HC /a/, 50 HC /6/, 100 HC /B/, 150 HC /r/, 200 HC 
/Jl/ B 300 HC /e/. 

KaiC MOlKHO BH,IleTJo sa ocnannorpau:w:ax, B npe,llenax 
HHTepsana COBDa,lleHBJl COBUeCTHa.B aMDnBTYJla BaDpi*e
HB.& sa 3JieiCTpO,Ilax . HK ae .&BJUieTc.& npocToi CYU¥Oi 
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Puc. 3. Ocf#UAAozpaMMbJ HanpJIJKeHUJI Ha 3AeKmpooax ucKpo
eou KaMepbJ npu 3aoepJKKe emopozo u;wnyAbca omHocumeAb
Ho nepeozo: a - 0 Hc, 6 - 50 Hc, e - 100 HC, z - 150 Hc, 
0 - 200 HC, e - 300 HC. Pa36€p111Ka - 1 MKC Ha 6€Cb 3K
paH, M€111KU - 50 HC. 

aMnnHTY.A OT,Aen&HbiX HMnyn&COB, a HeCI<On&I<O MeH&We 
/puc. 3aj, COBMeCTHaS aMnnHTy,Aa 3apS,AHOrO TOI<a qepe3 
HK pasHa Hx npocToi cyMMe I puc. 4a/. 

llpH B3aHMO.AeicTBHH Me*.AY co6oi a HHTepaane coa
na,AeHHR H a nan&HeiweM npH onepe*eHHH HnH Ja,Aep*ke, 
T.e. C paCXO*.AeHHeM HMnyn&COB, HMnyn&CHOe HanpR*eHHe 
Ha HK, 6naro,Aaps 3I<cnoHeH1Uian&Ho y6biBaJOUUIM xaocTaM, 
HMeeT HHTepaan nepei<pbiTHR I puc. 36- e/, a HMnyn&cbl TOI<a 
qepe 3 HK pacnpocTpaHRIOTCR no uena, He nepei<pblaasc& 
,Apyr C ,ApyroM H COXpaHSR CBOIO HH,AHBH,Ayan&HOCTb 
I puc. 46- e/. Ha ocuannorpaMMax I puc. 3a H 4a/ TaiOI<e 
XOpOWO MO*HO BH,AeT& MOMeHT COBna,AeHHR HMnyn&COB, Ha
CTynaiOUUIB npH COBna,AeHHH nepe,AHHX cllpOHTOB HMnyn&COB 
Hanps*eHHR Ha HK H cnHRHHH TOKOBbiX HMnyn&COB. 
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Puc. 4. Ocf#UAAozpaMMbJ 3apJIOHozo moKa <~epe3 HK npu 
HanpJIJKeHuu Ha 3AeKmpooax /puc. 3/ u maKux JKe 3aoepJK
Kax emopozo u;wnyAbca omHocumeAbHO nepeozo: a - 0 Hc, 
6- 50 HC, 6- 100HC, Z- 150 HC, 0- 200 HC, e- 300 HC. 
Pa3eep111Ka - 1 MKC Ha 6€Cb 3KpaH, M€1tiKU - 50 HC. 

Tai<HM o6pa30M, ecnH ,ABa BOnHOBbiX HMnyn&ca l H 2 
C pa3nHqHbiMH HnH paBHbiMH aMnnHTy,AaMH pacnpOCTpaHSIOT
CR no uena HK /c pacnpeneneHHbiMH LCR I 6e3 HCKpo8oro 
npo6os, TO nns HHX cnpaae,Anaao nHHeiHoe ypaaHeHHe pac
npocTpaHeHHR /6e3nacnepcaoaaoe naaeiaoe uonaoaoe ypaa
aeaae/, qacTHble peweaas I<OToporo MoryT sumn&cs npo
cTeiwHMH npaMepaMH conHTOHOB. Hx couna,Aeaas a npene
nax HHTepaana nepei<pbiTHR RBnRIOTCR npOCTeBWHMH npHMe
paMH COnHTOH- COnHTOHHOrO B3aHMO,AeiCTBHR. 

lloae,AeHHe cacTeMbl HK npa aoJneiicTBHH Tpex nocne
.AOBaTen&ao cne.AYJOUUIX HMnyn&cou aanpJDKeHHJI, npa pe
racTpauaa I<OCMHqeci<HX qacTHU accne,Aoaanoc& aa ycTa
aoaKe, 6noK- cxeMa KOTopoi npe,AcTauneaa aa puc. 1. 
KaK 61.1no OTMeqeHo BbiWe, aa :JneKTPO.Abl HK /3-2/ H 
:JneKTPO.Abl I 1-2/ no~aanoc& HMnyn&caoe BbiCOKoaon&THoe 
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HanpJDKeHHe - COOTBeTCTBeHHO O,l(HH&pHhli HMllYJibC, 3&TeM, 

C 3a.l(ep>KKOB r 3 "' 140 HC - .l(B& llOCJie.l(OBaTeJibHO CJie.l(yJO

I.QHX HMllYIIbCa C r 3 .., 40 HC Me>K.l(y HHNB /eM. puc. Sa,a 'j 
H a TO'IKax c 3apJI.l(HhiM aanpJI>KeHHeN Eo = 4,5; 5,6; 
7; 8. KB H& 6IIOK&X BhiCOKOBOJibTHOrO HNllyJibCHOrO llHTa

HHJI. 

IIo ocuannorpaMMaN puc. 5 Nhl paccMoTpena 3aaaca

MOCTb 3&.l(ep>KKH pa3BBTHJI pa3pJI.l(a B HIC OT 3apJIAHOro aa

npJI>KeHHJI (E0 ), cbopMy CYNM&pHoro BhiCOICOBOJILTHOro HanpJI· 

>KeHHJI Ha :meKTpo.l(ax HIC, 4lopuy a aeJIH'IHHhl 3apJI.l(HhiX 

H pa3pJI.l(HbiX TOKOB qepe3 HK. · 
,lJ;JIJI cpaa~eHHJI Ha puc. 6 npHBO.l(JITC.I 4!0TOOCUHJIJIOrpaN

Nhl /4/ TaKoii >Ke HK npa MOHOHMnynt.cHoN awcoKOBOJibT

HOM llHT&HHH. 

Ha 3THX 4loToocuannorpaMNax BBAHO, 'ITO 3&Aep>KKa 

pa3BHTHJI pa3pJIAa B HIC, ecna ee C'IBT&TL OT H&'lana cilpoHTa 

3&pJI.l(HOro TOKa ,1:(0 H&'I&Jia 4!POHT~, .. pa3pJI.l(HOrO TOICa 'lepe3 

HK, npa H3MeHeHHH 3apJI.l(Horo :HanpJI>KeHHJI (Eo ) oT 4,5 
.l(o 8 KB yMeHt.waeTcJI c r 3 • p. p. .., 140 HC I puc. 66' I 
.l(O r :>. p. p. "' 60 HC I puc. 6e' /. IIpa TpexaMnynbCHON 

awcoKOBOJibTHOM naTaHHH HK /puc.S/ B H3MeHeHBH 3a

PJI.l(Horo aanpJ:>KeHHJI (Eo ) B Tex >Ke npe.l(enax oT 4,5 AO 

8 KB 3a.l(ep>KKa pa3BHTHJI pa3pJI.l(a B HK /c'IHTaJI oT Ha'lana 

4lPOHTa BTOporo HMllYJibCa 3&pJI.l(HOro TOICa/ yNeHbW&eTCJI 

c r 3 p.p. "'50 HC /puc. 56 I .l(O r 3 .p. p..., 20 HC /puc. Se /. 
. KpoMe 3Toro, oT pa3pJI.l(a K pa3pJI.l(Y 3a.l(ep>KKa B pa3aa

TBH pa3pJI.l(a KOJie6JieTCJI npa MOHOHMllYJibCHOM BhiCOKO· 

BOJibTHOM llHT&HHH B npe.l(eJiaX ± ,l(eC.ITKa HC, npa MHOro

HMllyJibCHOM BhiCOKOBOJibTHOM llHT&HHH - B npe.l(eJiaX ± eAR· 

HHUbl HC. 
«<>OpMa CYMM&pHOrO BbiCOKOBOJibTHOrO H&llpJI>KeHHJI Ha 

Tpex3JieKTPOAHoii HK npa MHoroaMnynt.caoN swcoKOBOJILT

HOM llHT&HHH HMeeT Cyi.QeCTBeHHOe pa3JIB'IHe, OC06eHHO 

npa npoxoQeHHH 3apJ:>KeHHoi 'I&CTBUW qepe3 HK, B BCKpo

BOM pa3pJ:Ae I puc. 5/ no cpasHeHBJO c MOHOBMnyiiLCHWM 

awco~eoaonbTHWM naTaHaey a ABYX3IIeJCTpo.l(Hol HIC I puc. 6/. 
Ha 4loToocuannorpaYYax puc. 5 xopowo MO>KHO BBAeTb, 

'ITO nocne nepsoro BMnyiihca Hanpi*eHBJI Ha 3JieJCTPOAax 

/3-2/ 3a 4!pOHTOM BTOpB'IHhiX HNllYJILCOB, llOA&BaeMhiX 

Ha 3IIeKTPOAW I 1-2/, npa acKpoaoy npo6oe B HK, cpa3y 

>Ke npoacxo.l(BT cpe3 Hanpi*eHHJI no'ITB AO ypoBHJI ero 
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Puc. 5. 0CfiUAAozpaMMbl Hanp.RxeHUJI Ha 3AeKmpooax u moKa 
'lepea HK npu mpexuMnyAbCHOM 8biCOK080AbiiiHOM numaHuu 
c nocAeOo8ameAbHbiM cAeOo8aHueM uMnyAr,co8 u r 

3 
= 

= 140 Hc Mexoy 1 u 2, r 3 = 40 Hc, Mexoy 2 u 3 npu pe
zucmpafiUU aap.RxeHHoil 'lacmuflbl u nocAeOo8ameA~>Ho 803-
pacmaiOrqeM 3apJIOHOM Hanp.RJICeHUU (E) . a - UMnyAbCbl 
HanpRJICeHUJI Ha aAeKmpo()ax HK npu E3 = 4,5 KB, 6ea 
UCKp08020 npo60JI, a'- UMnyAbCbl 3apJIOHbiX IIIOK08 'lepe3 
HK npu E 3 = 4,5 KB 6ea ucKpo8ozo npo6o.11; 6,8,z,o,e
UMnyAr,cr,r Hanp.RJICeHUJI Ha 3AeKmpooax HK npu pezucmpafiUU 
'lacmUflbl u E 3 - coom8emcm8eHHO - 4,5; 5; 6; 7; 8 KB. 
6 ', 8 ', 2', 0 ', e' - UMnyAbCbl aapJIOHbiX U pa3pJIOH020 mo
K08 'lepea HK npu pezucmpafiUU 'lacmUflbl u E3 - coom8em
cm8eHHO - 4,5; 5; 6; 7; 8 KB. Paa8epmKa - 1 MKC Ha 8ecr, 
3KpaH, Me111KU - 10 HC. 
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Puc. 6. Oc~IIAIIozpaMMW Hanp.11Jite11UJI Ha 3Aetc•pooox u •oKa 
'lepea HK npu MOHOUMnyAt.CHOM er.acoKoeoAt.•HoM nu•aHuu 
npu pezuc•pa~uu aap.IIJiteHHou 'lac•u~w u nocAe~oea•eAt.Ho 
603pac•arot~~eM 3QpJI~HOM HanpJIJiteHUU (E3 ). a - UMnyAt.C 
HanpJIJKeHU.JI C 6t.IXOOO OKOHe'IHOZO KQCKQ~Q HQ QK.U6HOU 
Hazpyatce RH = 100 OM; E3 = 6 tcB, r u = 80 Hc; 6,e,z, 
~.e - UMnyAr.cr.a Hanp.IIJiteHU.JI Ha 3Aetc•pooox HK npu pe
zuc•paJIUU 'lac•ullt.l u E3 - coo•ee•c•eeHHO - 4, 5; 5; 6; 
7; 8 tcB; (j ; 8 ~ Z ; ~ ; e '- UMnYAt.Ct.l 3Qp.JI~HOZO U pa3p.II~
HOZO •otcoe 'lepea HK npu pezuc•pa~uu ..ac•u11w u E3 -
coo•ee•c•eeHHO - 4,5; 5; 6; 7; 8 KB. Paaeepatca - 1 MKc 
HQ sect. 3KpaH, Me•tcu - 10 HC. 
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IB 3TOT MOMeHT BpeMeHBI Ha 3JJei<TpO,AaX 13-21, noCJJe 

qero ypoBeH& HeCKOJJ&KO nO,AHBMaeTCJI B cna,AaeT no 3KCnO

aeaTe s:wwe ypoBHJI aanpJJlKeHBJI nepsoro BMnyn&ca, Tax 

lKe KaK B npB OTCYTCTBBB BCKpOBOrO npo6oJI B KaMepe. 

llpB MOHOBMnyJJ&CHOM BWCOKOBOJI&THOM nBTaHBB B BCKpo

BOM npo6oe B HK cpe3 aanpJilKeHBJI aa 3JJeKTpo,Aax HK 
xpyTo no 3KcnoaeHTe cna,AaeT .AO ayn• leN. puc. 6/. B CBJJ-

3B C 3TBM pa3JJB'IaJOTCJI B TOKOBWe BMnyJJ&CW pa3pJI,AHOro 

TOKa qepe3 HK nps MOHOBMnyJJ&CHOM B MBorosMnyn&cHOM 

swcoxosoJJ&THOM nsTaHBH HK. 
llpB MOHOHMnyJJ&CHOM BWCOKOBOJJ&THOM nHTaHHH clJopMa 

BMnyJJ&ca pa3pJI,AHoro TOKa 'lepe3 HK HMeeT nepe,AHHii 

clJpoHT - r n. cpp. "' 30 Hc, 3a.AHHii clJpoaT npa Eo= 4,57 5 KB 
cna,AaeT no 3KcnoaeaTe, npa Eo= 6 7 8 KB npa6JJHlKaeTCJI 

K nepe,AHeMy clJpoaTy - r 
3

• <P • "' 30-40 HC I puc. 66 '- e' I. 
llpH MHOrOHMnyJJ&CHO~ BWCOKOBOJI&THOM nHTaHHH 

B Tpex3JJeKTPO.AHOii HK clJopMa HMnyn&ca pa3pJI,AHoro TOKa 

qepe3 HK HMeeT nepe,AHHii clJpoHT - r n. cpp. "' 10-30 Hc, 
3aTeM npa Eo = 576 KB HMeeT no'ITH nnocKyiO sepwaay 

H nonory10 cna,AaiOIQYIO 3KcnoaeaTy I puc. 56'- e i. 
TaKHM o6pa30M, npH MHOrOHMnyJJ&CHOM BWCOKOBOJJ&T

HOM nHTaHHH B TpeX3JJeKTPO.AHOB HK MW HMeeM HMnyJJ&CW 

pa3pJI,AHoro TOKa, npoxo,AJIIQHe qepe3 HK c aecxoJJ&Ko 6onee 

KPYTWMH nepe,AHHMH clJpOHTaMH, 60JJ&Weii WHPHHW H C 3KCnO

HeHilHaJJ&HO nOJJOrHM 3a,AHHM clJpOHTOM, no cpaBHeHHIO C MOHO

HMnyJJ&CHWM BWCOKOBOJJ&THWM DBTaHHeM H .ABYX3JJeKTpo,A

HOB TO'IHO Taxoii lKe HK. 
C nposoJJO'IHOii clJeppaTosoii acKposol KaMepol Tana no

nocKoBoii JIHHHH I puc. 21 6wno npoBe,Aeao 3KcnepHMeHTaJJ&

HOe H3y'leHHe noBe,AeHHJI TaKOI CHCTeMW npH MHOrOHM

nyJJ&CHOM BWCOKOBOJJ&THOM nHTaHHH B TaKOM )l(e 061:teMe, 

'ITO H .AJJ• TpeX3JJeKTPO.AHOI HK. llonyqeaawe 3Kcnepa

MeHTaJJ&Hwe pe3yJJ&TaTW COBna,AaJOT B OCHOBHWX qepTaX 

C TeMH, KOTopwe 6WJJH noJJy'leHW Ha TpeX3JJeKTpO,AHOI 

npocTol HK. 
E.AHHCTBeauoe, 'ITO aeo6xo,AHMO OTMeTHT&, 3TO To, 

'ITO 6naro,AapJJ KOHCTPYKilHH HK THna·aecHMMeTpH'IHOii no

nocxosoii JJHHHH, nnaBHWM nepexo,AaM .AJJJI cornacosaHHJI no 

BXO.AY H BWXO.AY Ha Harpy3Ky C BOJJHOBWM conpOTBBJJeHHeM 

P = 25 OM, nepe,AHBe clJpOHTW BWCOKOBOJI&THWX HMnyJJ&COB 

6WJiH - T cpp. = 10 HC H Kpaeswe 3cWleKTW OTCYTCTBOBaJIH 
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~a:>Ke npH O~HOBpeMeHHOM BKJIIO'IeHBB BCeB YCTaHOBKH B 

raJosoro npo~ysa. 

4. Bbl600bl 

1. KaK BJBeCTHo, 6ecclluJIJ.MoBwe ucKposwe KaMepw, 

C TeM BJIB BHWM raJOBWM HanOJIHeHBeM, npe~CTaBJIJIIOT co-

6oii uenJ. c pacnpe~eJieHHWMB LCR, 3KBBBaJieHTHYJO ~sy
Mepuoii peweTKe, ~o nopora npo6oJI npe~cTaBJIJIJOIUYJO 
co6oro nuueiiHYJO uenJ., Ja noporoM npo6oJI - ueJIBueiiHYJO 

uenJ.. 

TaKBM Q§pa3oM, ecnu o~BH BJIB uecKoJIJ.KO sonuoswx 

BMnynJ.cos pacnpocTpaHJIJOTCJI no uenu HK 6e 3 ucKposoro 

npo60JI, TO ~JIJI HBX cnpaBe~JIBBO, KaK 3TO XOpOWO B3BeCTHO, 

nuueiiuoe ypasueuue pacnpocTpaueuu• /6e3~ucnepcuouuoe 
nuueiiuoe BOJIHOBoe ypasueuue/. HeKoTopwe peweHBJI ux 

JIBJIJIIOTCJI npocTeBWBMB npBMepaMH COJIHTOHOB, nOBe~eHBe 
KOTOpWX B CBCTeMe MW 3KCJiepBMeHTaJIJ.HO HCCJie~OBaJIH 

B YTO'IHBJIB. 

ECJIB O~BH BJIB HeCKOJIJ.KO BOJIHOBL.IX HMnyJIJ.COB pac

npOCTpaHJIIOTCJI no uenu HK u nppucxo~BT uuuuuuposauuwii 

npowe~weii 'laCTBUeB BCKpOBOB npo6oii BJIB HeCKOJihKO npo-

6oeB /noKaJIJ.HWX/, TO ~JIJI TaKoii uenu cnpase~JIHBO uenu

ueiiuoe ypasueuue pacnpocTpaHeHBJI /uenuueiiuoe ypasue

uue c ~ucnepcueii/, peweuue KoToporo uocuT npoRBJieuue 

CBOBCTB ye~BHeHHL.IX BOJIH BJIB, KaK BX HaJL.IBaiDT, - COJIH

TOHOB /noBe~eHBe BX B CBCTeMe ML.I 3KCDepBMeHTaJIJ.HO 

TaK:>Ke HCCJie~oBaJIB/. 

2. Ja~ep:>KKB B pa3BBTHH BCKpOBOrO pa3pJI~a B KaMepe 

npB MHOrOBMDYJIJ.CHOM BL.ICOKOBOJihTHOM DHTaHBH DpB BJ· 

MeHeHBB 3apJI~HOrO HaOpJI:>KeHBJI B cllJIJOXTyaUBB COOTBeT

CTBeHHO OpB MHOrOTpeKOBOCTB B JIOKaJIJ.HOM yMeHJ.WeHBH 

BL.ICOKOBOJihTHOrO HanpJI:>KeHBJI 3Ha'IBTeJIJ.HO yMeHJ.WaJOTCJI. 

3. liJiaro~apJI TONY, 'ITO nepBWB BWCOXOBOJIJ.THL.IB BM· 

nyJIJ.C BJIB cepBJI BMnyJIJ.COB Ha~e:>KHO cllBKCBPYIOT Tpe~ BJIB 

TpeKH, npowe~WBe 'lepe3 KaMepy 'laCTBU, ~OBO~JI ~0 CTa~BB 

3JieKTpOHHL.IX JiaBBH, npOJIBJieHBe TpeKOB ~0 BCKpOBOrO 

npo60JI CJie~yJOII{BMB BWCOKOBOJibTHL.IMB BMnyJIJ.CaMB npo

HCXO~BT C BL.ICOKOB l«llclleKTBBHOCTJ.IO. 
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4. llpOJIBJieHBe TpeKOB ~0 BCKpOBOro npo60JI MBHBMYM 

~BYMJI nocJie~OBaTeJIJ.HO CJie~yJOII{BMB BL.ICOKOBOJIJ.THWMB 

HMnyJIJ.CaMB YJIY'IWaeT 3«llclleKTBBHOCTh KaMep npB MHOro

TpeKOBOCTB B BepOJITHOCTh perBCTpaUBB CbeMHL.IMB ~aT

'IHKaMB, oco6euuo ~JIJI MarHBTOCTpuxuuouuwx HK/BMeJOmux 

orpaHB'IeHHYJO e~uuauaMB Merarepu nonocy qacToT/, no

cxoJIJ.KY BMnyJIJ.C pa3pJI~HOrO TOKa MO:>KeT 6L.ITh pacwupeH, 

uMeeT 6onee xpyToii nepe~uuii cllpoHT u nonoruii J~HBii 

cllPOHT. 

5. BCJie~CTBBe TOro, 'ITO 3a~ep:>KKB B pa3BBTBB BCKpo

BOrO pa3p11~a u ux cllJIJOKTyauuu B HK JHa'IBTeJIJ.HO yMeuJ.

waroTcJI npH MHOrOBMnyJIJ.CHOM BL.ICOKOBOJIJ.THOM nBTaHBB 

B JaBBCHMOCTB OT B3MeHeHBJI JIOKaJIJ.HOrO BJIB 3apJI~HOrO 

BL.ICOKOBOJihTHOrO HanpJI:>KeHBJI npB npOJIBJieHBB OMOBpe

MeHHO MHOrBX TpeKOB, TO'IHOCTJ. perBCTpaUBB TpeKOB BC

KpOBL.IMB KaMepaMB, ecTeCTBeHHO, nOBL.IWaeTCJI. 

TaKBM o6pa3oM, 3KcnepuMeHTaJIJ.Hoe uccne~osauue no

se~eHHJI CBCTeM BCKpOBL.IX KaMep npB MHOrOBMDYJihCHOM 

swcoxosoJIJ.THOM nuTauuu, anpo6uposauuoe ua rpynne HK 

B 3KcnepuMeHTax no " - e u " - p pacceJIHBJO ua Manwe 

yrnw npu 3HeprBB 40-50F3B/c /10/noKaJaJIO, 'ITO TeXHB-
' 'leCKHMB cpe~CTBaMB MO:>KHO 3Ha'IBTeJIJ.HO YJIY'IWBTh no BCeM 

OCHOBHL.IM DOKa3aTeJIJIM pa6oTy 6eccllBJihMOBL.IX HCKpOBL.IX 

KaMep B ~JIJI TeopeTB'IeCKOrO BCCJie~OBaHBJI npBMeHBTh 

MaTeMaTB'IeCKBB annapaT, npBBe~WBB K nOHJITBIO COJIBTOHa 

H ycneWHO pa3BBBaJOIQBBCJI B HaCTOJIII{ee BpeMJI B npBKJia~

uoi MaTeMaTBKe. 

B 3aKJIJO'IeHBe aBTOp C'IBTaeT CBOBM npBJITHL.IM ~OJI· 

roM swpa3BTJ. 6naro~apuocTJ. H.B. lleqeuosy 3a onepaTBB

uoe BWDOJIHeHBe clloTorpacllB'IeCKBX pa6oT. 
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PyKonucb nocmynUAa 6 U30ameAbCKuu omOeA 
6 .!IH6ap.!l 1976 zooa. 

HeT RH npo6eROB B BameA 6H6RHOTeKe? 
Bhl MollteTe noJiytiHTb no not~Te nepet!HCJieHHhle HHllte KHHrH, 

ecJIH OHM He 6biJIH 38K838Hhl paHee. 
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