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npoBOJIQqHaH HCKpOBaH KaMepa C ¢eppHTOBOH II8MHTbiD K HaCTOIDneMy 

BpeMeHH CTana II!HpOKO paCIIpOCTpaHeHHbiM 8BTOM8THqeCKHM I1pH60pOM Sl)lep-

HOi!: ¢H3HKH. Bee OCHOBHbie aa.uaqH, CBH38HHbie C HaJJ.e)KHOCTbiD, SKOHOMHq

IDCTbiD H CKOpOCTbiO pa60Tbl CHCTeM ¢eppHTOBbiX K8Mep Y*e peweHbl. 0.UH8KO 

HMeeTCH pH.lJ. BOIIpOCOB, Tpe6yiDIUHX .lJ.OIIOJIHHTeJibHOI'O BHHM8HHH. TaK, H8IIpH

Mep, IIpH HeKOTOpb!X yCJIOBHSIX TOK HCKpbl HMeeT KOne6aTeJibHhlft xapaK-

Tep, rrpOHBJIHIDinHHCSI B OCHOBHOM B BHLle Bhi6poca TOKa o6paTHOH IIOJIHpHOC-

TH, CJieLlyiDinei'O 38 38L1HHM ero ¢poHTOMo l1 HOI'L18 STH Bhi6pOCbl B03BpamaiDT 

¢eppHTOBbie KOJibUa B HCXOLIHOe COCTOHHHe, CTHpaH IlpH STOM HH¢0pM8UHID H 

CHH:lK8H s¢¢eKTHBHOCTb pei'HCTpaUHH KaMep. noMHMO STOI'O H8J1HqHe Bbi6po-

COB TOK8 o6paTHOH IIOJIHpHOCTH HBJIS!eTCH rrpeiiHTCTBHeM Ha IIYTH L18J1bHeHWe

I'O ysenHqeHHH CKopocTH BbiBOLia uaHHbiX c ¢eppHTOBhiX KaMep. HacToHmaH 

pa6oTa IIOCBHWeHa BOIIpocy KOMITeHC8URR eMKOCTHb!X TOKOB, rrpeiiHTCTBYIDinHX 

38IIHCH Ll8HHbiX B rpyrrrrOBbie ¢eppHTOBhie KOJibUa KaMep, H IIORCKY MeTOL18 

I'aWeHHH Bb!6pOCOB TOKa B HCKpe. 0LIHOBpeMeHHO paCCMOTpeH BOIIpOC Bhi6o

pa ¢eppiiTOBbiX cepneqHRKOB AJIH MaTpiiU IlaMHTH KaMepbi • 

1. Bbi6op ljleppHTOBbiX ceptle'lHHKOB anH Ma TPHII 

II8MHTH HCKpOBbiX KaMep 

no H83HaqeHRID ¢eppiiTOBbie cepueqHRKR IIOAp83AeJIHIDTCH Ha ABa THITa. 

0AHH H3 HHX H3I'OT8BJIRB8IDTCH LlJIH rrepeKJIIDqaiDinHX ycTpOHCTB ( ny), pa-
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6oTa10IIlHX B pe)I{HMe nepeKniO'ieHHSI nonHbiMH TOK8MH 1 a npyrHe - nng aano

MHHaiOIIlHX ycTpOll:CTB (3Y) 1 pa60T810IIlHX B pe)I{HM8X COBll8lleHHSI 'ii';ICTell: TOK8 1 

6on~>mell: 'laCTbiO llBYX nonyTOKOB, B npoBono'iHbiX HCKpOBbiX KaMepax OHH pa-

6oTa10T B pe)!{HMe nepeKJ110'1810IUHX YCTPOitCTB, 0.0H8KO cep.Oe'IHHKH, BbinVCKa

eMb!e npoMbiiilneHHOCTbiO nnB TIY 1 . HMeiOT BHelllHHJ;i nHaMeTp 2 MM H 5o

nee. 0 09TOMY B HCKpOBblX K8Mepax Hcnonb3y10T cPeppHTOBble <;:ep,aeqHHKH 3Y 
1 

HMeiOIUHe MeH bWHe paaMepb! 1 XOTSI OHH HMe!OT 6onbWHe noTe pH H8 I'HCTepe3HC 

H BpeMeHa nepeKniO'ieHHSI, T, K •. no npHHuHny pa6oTbi <:PeppHTOBbie cep.oe'iHH-

KH SIBnSIIOTCSI nopOI'OBblMH TOKOBblMH aneMeHT8MH 1 nepeKn10'i810IIlHMHCSI npH 

onpeneneHHOM COOTHOIIleHHH Me}!{Jly SMllnHTYllO:il: TOKS H ee nnHTenbHOCTbi01 

TO He06XOllHMO Bb!SICHHTb 1 KSKHe H3 HHX ny'illle llOllXOllSIT llnSI pa60Tbl B yc

nOBHSIX TOKa HCKpbl npOBOnO'iHblX HCKpOBblX KSMep, 

llnHTenbHOCTb TOKS HCKpbl npoaonO'iHblX HCKpOBblX KaMep Onpe.uenSieTCSI 

BpeMeHeM pa3pSill8 C06CTBeHHO:il: CTSTHCTH'ieCKO:il: eMKOCTH HCKpOBO:il: KaMepbl 

'iepea QOllpOTHBneHHe HCKpbl HnH llnHTenbHOCTbiO HMnynbCS BIB llHTSHHSI H 

pasHa 50 +-150 HCeK. TipH :OTOM 8MllnHTYll8 TOKS B HCKpe KOne6neTCSI OT e)J.H

HHU JlO COTHH aMnep, TioaTOMY 4JeppHTOBb!e KOnbUa KaMep )J.OmKHbl HMeTb Bpe

MSI nepeKniO'ieHHSI OT TOKS HCKpbl KSMepbl MeHbllle 1 'ieM 50 HCeK, KpoMe :OTQ

'ro mar npoaono'ieK a KaMepe ( 1 MM) Tpe6yeT 1 'iT06bi BHelllHHll: nHaMeTp 4Jep

PHTOBbiX KOne'ieK 6bln MeHbllle 3-x MM, 3THM ycnoBHSIM MOI'YT y.uoaneTBO

PHTb <iJeppHTOBbie KOnbua naMSITH. THna 0,16 BT, 0,7 BT, 1,3 BT, 2 BT H 

4 BT, BbmycKaeMbie npoMbiiilneHHOCTbiO. BpeMeHHbie xapaKTepHCTHKH aTHX 

Koneu B 38BHCHMOCTH OT BenH'iHHbl nepeKn10'ia10IIlei'O MSI'HHTHOI'O nonSI npH

Be)leHbl HS pHC, 1, 3KCTpanonSIUHell: KpHBbiX :OTOI'O pHCYHKa HeTPYllHO llOKa-

38Tb, 'iTO MHOI'He H3 paCCMSTpHBSeMbiX KOnJu npH TOKSX, MeHbWHX 5 a, 

MOI'YT nepeKniO'iaTbCSI 38 15. +- 50 HCeK, 3TO llO)J.TBep)KJlSeTCSI H aKcnepHMeH

TanbHOll: npoBepKo:il:, TaKHM o6paaoM, npHBe.ueHHbie Bbiiile THllbi <PePPHTOBbiX 

cepne'iHHKOB HMeiOT ynoBneTBOpHTenbHbie BpeMeHa nepeKniO'ieHHSI H reoMeT

PH'ieCKHe p83Mepbl1 llOllXOllSIIIlHe llnSI HCllOnb30B8HHSI B npOBOnO'iHbiX HCKpo

Bb!X KaMepax. llononHHTenbHO He06XOflHMO 3H8Tb B03M0)1{HOCTH nocne)J.OBaTenb

HOI'O COellHHeHHSI BblXOllHbiX o6MOTOK MSTpHU naMSITH KSMep H nepe)J.S'iH 

CHI'HSnOB no K86en10 HS p8CCTOSIHHSI 60 H 6onee M, TSK KSK noc 

llOBaTenbHOe COellHHeHHe BblXOllHbiX 06MOTOK H B03MO)I{HOCTb TpSHCllOpTHp 

KH BblXOllHbiX CHI'HanOB Ha 6onblllHe paCCTOSIHHSI ll03BOnSIT 3H8'iHTenbHO C 
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e)KHMe nepeKnJO'I9HHSI no.JIHbiMH TOKaMH, a LlPYI"'He - Ll.1ISI aano

pofiCTB (3Y), pa6oTaiOIUHX B p9)KHMaX COBnaLleHHSI 'I~CTefi TOKa, 

10 LlBYX no.nyTOKOB. B npoBO.JIO'IHbiX HCKpOBbiX KaMepax OHH pa-

HMe nepeKJIJO'IaiOWHX YCTPOJ!CTB. 0.aHaKO C9P.ll9'1HHKH, BbiiiVCKa

lll.119HHOCTbiO Ll.JISI nY, HMeiOT BH9lliHHfi LllfaMeTp 2 MM If 6o-

y B lfCKpOBb!X K8Mepax HCIIOJ!b3YIOT cpeppHTOBbl9 <;:ep.ae'IHHKH 3Y, 

bWHe paaMepbi, XOTSI OHH HMeiOT 60J!bWife IIOT9pH H8 I'lfCTepe3HC 

pex.nJO'IeHHH. T. K. no npHHuHny pa60Thi cpeppHTOBbie cep.ae'IHH-

nopOI"'OBbiMH TOKOBbiMH 3.1IeMeHTaMH, nepeK.JIIO'IaiOIUHMHCSI npH 

COOTHOllleHHH M9)KAY aMn.JIHTYLlOfi TOKa H ee A.1IHTe.1IbHOCTbl0 0 

0 BbiSICHHTb, KaKHe H3 HHX .ny'lllle ITOAXOASIT Ll.1ISI pa60Tbl B yc

npOBO.JIO'IHhiX lfCKpOBb!X KaMep. 

OCTb TOKa HCKpbl npOB0.1IO'IHb!X HCKpOBbiX KaMep OnpeAe.1ISI9TCSI 

pSIAa co6CTBeHHOfi CT8THCTH'IeCKOfi 9MKOCTH HCKpOBOH K8Mepbl 

B.JieHHe HCKpbl H.1IH Ll.1IHTe.1IbHOCTbiO HMny.JibCa BIB llHT8HHSI H 

HCeK, npu 3TOM aMIT.1IHTYA8 TOKa B HCKpe KO.Jie6.neTCSI OT eAH

aMnep, noaTOMY <jleppHTOBb!e K0.1IbUa KaMep AO.JI)KHbl HM9Tb Bpe

HHSI OT TOKa HCKpbl K8Mepbl M9Hbllle, '19M 50 HCeK. KpoMe 3To

O'IeK B KaMepe ( 1 MM) Tpe6yeT, 'IT06bi BHelliHHfi Lllf8M9Tp <jlep-

6bi.1I MeHbllle 3-x MM. 3THM yc.JIOBHSIM MOI"'YT YAOB.JieTBO

b!e xonhua naMSITH THna 0,16 BT, 0,7 BT, 1,3 BT, 2 BT H 

aeMhie npoMbilllneaaocTbiO. BpeMeHHbie xapaKTepHCTHKH 3THX 

HMOCTH OT B9.1IH'IHHbl nepeK.1110'1810IUel"'O M8I"'HHTHOI"'O ITO.JISI npH

~C. 1. 3KCTpanO.JISIUHefi KpHBbiX 3TOI"'O pHCYHKa HeTpyLlHO noxa

I"'He H3 paCCM8TpHBaeMb!X KO.JieU npH TOKaX, MeHbWHX 5 a, 

'18TbCSI 38 15_ t- 50 HCeK. 3TO llOATBep)KA8eTCSI H 3KC~nepHMeH-
pxoA. T aKHM o6paaoM, npuBeAeHHbie Bbillle THnbi <jleppHTOBbiX 

YLlOB.1IeTBOpHT9.1IbHb!e epeMeHa nepeK.JIIO'IeHHSI H I'eOMeT

llOAXOASIIUHe Ll.1ISI HCIT0.1Ib30B8HHSI B npOBO.JIO'IHbiX HCKpo

non0.1IHHTe.1IbHO He06X~AHMO 3H8Tb B03MO)KHOCTH 

HSI BbiXOAHb!X 06MOTOK MaTpHU naMSITH xaMep H 

Ka6en10 Ha paCCTOSIHHSI 60 H 6o.nee M, T8K 

OeAHH9HHe Bb!XOAHb!X 06MOTOK H B03MO)KHOCTb 

CHI'H8.1IOB Ha 60.1Ibll1He paCCTOSIHHSI ll03B0.1ISIT 3Ha'IHT9.1IbHO 
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paTHTb JIOTpe6HOCTb B 06WeM KOnHqecTBe rronyrrpOBOaHHKOBb!X ycHnHTenefi 

B CHCTeMaX rrpOBOnoqHbiX HCKpOBb!X KaMep, 

nnSI TOrO qTo6bi Bb!SICHHTb 3TH B03MO)I{HOCTH, 6hin rrpOBeaeH pacqeT 

rrone3Hb!X Bb!XOaHbiX CHrHanoB E 0 , CHrHanOB JIOMeX E TT' OTHOIIIeHHSI 

Eo/ E II anSI LlBYX 3HaqeHHfi TOKa cqHTbiBaHHSI (la H 2a) H noacqHTaHbl HM-

rrynbCHb!e Bb!XOJJ:Hbl9 MOlllHOCTH rrpH TOKe cqHTbiBaHHSI 2 a AnSI BCeX 

THIIOB paccMaTpHBaeMhiX cepaeqHHKOB. PacqeTHbie !f>opMynhi 11 rpa!f>HKH anSI 

onpeaeneHHSI 3HaqeHHfi r ( PHC. 1) 3aHMCTBOBaHbl 113 pa60Tbl /1 I. naHHbie 

anSI pacqeTa 11 ero pe3vnbTaTbi cBeJJ:eHbi B Ta6nHuv. 

AMrrmnyLlbi rronesHoro BbiXOJlHOro Cl!rHana orrpeJlemmi!Cb no ¢opMyne: 

2w Q 8 
E = I H -H I 2 r 

o m 0 S K 
!jJ 

rae lim - MaKCHManbHoe SHaqeHHe nepeKmoqaJOmero MarHHTHoro rronSI; H 0 -

MarHHTHOe none cTapTa; W 
2 

- q11cno BTOpHqHbiX BHTKOB CepaeqHHKa j Q -

CeqeHH9 cepJleqHHKa B M 2 ; 8 T- 3HaqeHHe OCTaTOqHofi MarHHTHOfi IIHJlYKUIIH j 

S - K03QJQJHUH9HT rrepeKnJOqeHHSij K¢ - K03QJQJHUH9HT QJOpMbl KpHBOfi, 

CHrHan noMeXH paccqHTaH no ~opMyne: 

,~ E 
II 

wz Q·p.o·P., m 
H 

r K<Po 

r)le p. O - MarHHTHaSI rrpOHHUaeMOCTb BaKyyMa; p. 1 - rrpOHHUaeMOCTb Cep

}:leqHHKa rrpH H3M9H9HHH MarHHTHOrO JIOTOKa OT B, LlO MaKCHManbHOrO ero 

SHaqeHHSI B m ; r !l> - JlnHTenbHOCTb nepeJlHero !f>poHTa HMrrynbCOB ne-

peMarHHqi!BaHHSI H m ; K lPo- KOStPtPHUI!eHT !f>opMbl BblXOLlHOrO HarrpSill<eHHSI 

noMeXH, OcTanbHbie 3HaqeHHSI Te )1{9, qTo 11 ~. !f>opMyne anSI E 0 

8hiXOJlHaSI MOWHOCTb, nonyqaJOWaSICSI rrpH nepeKnJOqeHHH QlePPHTOBOrO 

KOnbUa 1!3 COCTOSIHHSI "1" B COCTOSIHHe "0", paccqHThlBanaCb JIO QJOpMyne 

p 
A 1 -Ar [Hm(Bm+B, )-2B, H

0
]Q.f 

1,25 r 1,25 r 

rJle H 
0 

- K03pUHTHBHaSI CHna cepaeqHHKa, f - JlnHHa cpeJJ:HeA nHHHH Mar-· 

HHTHOrO JIOTOKa, r - BpeMSI rrepeKnJOqeHHSI !f>eppHTOBOrO KOnbU8 rrpH Jl8H-

HOM TOKe CqHTbiBaHI!SI; A
1 

- nonHaSI pa6oTa npH nepeKnJOqeHHH KOnbUa H3 

6 

~ 

TaCIJIIIIla 

napaMeTp 
Map K a ¢ e p p H T a 

;o,I6 "'I o,7BT I,3 "' 2 "' • "' 

Pa3Mepbl I 
:sx?.x1,3 '3x2x1,3 2x1,4x0,6 1,4x1x0,6 1,4x1x0 

( IJ,d, h) ' 

H oalln/M 7I I 95 127 183 326 
I 
,11 0 aMn/M IJ 5fi 103 160 320 

: sMK.K./M.I0-6 32 47 45 37 36 

:o ~l.ro- 6 0,65 0,65 0,27 0,12 0,12 

; o-7 
I fL 0 • I 4 4 4 4 4 

fL I 
170 42 3I 15 14 

I A' TJI 0,205 0,255 0,24 O,I85 I 0,18 I 

I 

:K<P=KIJlO 0,6 0,6 0,6 0,6 I 0,6 

I 
I 
: r 
: cP (np1t 

i J a aJa)MKC eK 
0,5 I,:P5 I,O 0,5 

I 

(npM J "" ! '<tt 0,17 0,3 0,2 0,1 0,18 
=2a)MKCeK 

H (npil Jc'l I 127 127 !58 265 265 
z1a) a/M I 

I 

H (npH 
I 

254' i 254 i 530 m 
I 316 530 

J """"2a) a/M i 

fc·e(npJIJ ... •1a) 0,80 :o,375 0,!55 ;0,!64 
I 

.~0e (npH J ... :o1a) o,o58 lo,oo6 0,003 io,oo2 

l 82 EcfErt 13,8 62,0 53 

ECMB( !lpH !,58 i !,90 10,694 0,408 
1 ... "' 2a) ,-

En B .(npH J c'l 
I ! 0,036 I 0,007 

•2a) 0,345 I 0,058 

E/En 4,55 32,8 i !9,3 
.. 58 

-
Pu IIBT - 1420 607 590 
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OHOCTb B oomeM KOnH'I9CTBe rronyrrpOBOaHHKOBbiX ycHnHTenefi 

rrpOBOnO'IHbiX HCKpOBblX KaMep, 

0 'ITOObi Bbi.HCHHTh STH B03MO:»<HOCTH, Ohin rrposeaea pac'leT 

CHI'HanoB E e , CHI'HanoB ITOMeX En, OTHOlll9HHSI 

(1 a H 2a) H ITOllC'IHT8Hbl HM-

MOI.UHOCTH rrpH TOKe C'IHTbiB8HHSI 2 a .OnH BC9X 

cepae'IHHKOB, Pac'leTHbie cjJopMynhi H rpacjJHKH anH 

3H8'19HHH T (pHC, 1) 38HMCTBOB8Hbl H3 paOOTbl 111, LlaHHbie 

H ero peavnhT8Tbi cBe.aeHbi B TaonHuv. 

llhi noneaHoro BbiXOAHoro CHrHana onpeaen5InHCb no ¢opMyne: 

2w Q B 
E = I H -H I 2 r 

c rn o SK 
¢ 

ManbHOe aaaqeHHe rrepeKnroqaromero Mai'HHTHoro rronH; H
0

-

w 2 - 'IHCno BTOpH'IHbiX BHTKOB Cepae'IHHKa; Q -

B M
2 ; B r- 3H8'19HHe OCT8TO'IHOH M8I'HHTHOH HHllYKUHH; 

rrepeKniO'IeHHSI; Kcp - KOscp¢HUH9HT ¢opMbl KpHBOH, 

ITOM9XH paCC'IHTaH ITO ~OpMyne: 

E w2 Q·p. 0 ·P.t • H 
m 

rr 
T 

K<Po 

HHTHaH rrpOHHU89MOCTb BaKyyMa; p.
1 

- rrpOHHU89MOCTb Cep-

H3M9H9HHH M8I'HHTHOI'O ITOTOK8 OT 8 r llO M8KCHM8nbHOI'O ero 

r cjJ - anHTenbHOCTb rrepeaHero cjJpoHTa HMrrynhCOB rre

Hm K cp
0

- K08cpcpHUHeHT cpOpMbl Bb!XOllHOI'O H8ITpH:»<eHHH 

Hbie 3H8'18HH.II Te :»<e, 'ITO H B cpopMyne anH E 0 
·l 

H MOWHOCTb 1 rrony'I8IDW8SICSI rrpH rrepeKniO'I9HHH ¢eppHTOBOI'O 

B COCTOSIHHe "0", paCC'IHTbiBanaCb ITO ¢opMyne 

I -Ar Hm(Bm+B• )-2Br H
0

]Q.f 
1,25 r 1,25 T 

HTHBH8H CHna Cepae'IHHK8, f - t:~nHH8 cpe.aHeA nHHHH M8I'-· 

r - BpeMH rrepeKniO'I9HHSI <iJeppHTOBOI'O KOnbU8 ITpH ll8H-

g; A1 - rronHaSI paooTa rrpH rrepeKniO'IeHHH KOnhua H3 

6 

~ 

Ta6nua 

llapanTp M a p K a ¢ e p p H r a 

PasMepY 
;3x?.x!,3 13x2xi,3 2xi,4x0,6 1,4x1x0,6 1,4x1x0,6 2x1,4x0,9 

( D,d, h) 
' 

H oa:Mn/M 71 I 95 127 183 326 95 
I 
,He aMn/M IJ 5n 103 160 320 56 

' -6 
i sMK.K,/M.10 32 47 45 37 36 47 

, 2 10-6 
;Q M • 0,65 0,65 0,27 0,12 0,12 0,27 
; -7 
I fLo • 10 4 4 4 4 4 4 

fL I 
170 42 31 15 14 42 

B, TJI 0,205' 0,255 0,24 O,I85 ' 0,18 0,255 
' I 

:Kcp=K¢Q 0,6 0,6 0,6 0,6 I 0,6 0,6 
I 
I 

) T cp (np1t 
l Ja •1a)MB:CeK 

. 0,5 I,:r5 1,0 0,5 - 1,00 

I (npH J cq ! 'q:, 0,17 0,3 0,2 0,1 0,18 0,2 
=2a)wtcex 

H (npH Jc'l i 127 127 158 265 265 
.. 1a) a/M I 

H (npH I I' 53o m 
I 254 i 254 316 530 316 

J c'l•2a) a/M i 
fc·e(npJIJ c'{•1a) 0,80 !0,375 0,155 :0,164 

,E B (npH J o'i '"1a) 0,058 /0,006 0,003 io,oo2 
•n i 53 1 82 EcfEn !3,8 62,0 

' 

ECMB( I:tP~ 1,58 '1,90 '0,92 jo,694 0,408 ' !,08 ; 
J

0
q• 2a !- - I 

En B .(npH J c'l I l 0,036 I O,IIO 0,007 0,034 
•2a) 0,345 i 0,058 

E/En 4,55 32,8 8,70 i !9,3 58 30,6 - -
Pu MBT. - 1420 607 590 
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"1" B "0"; A I' - noTet'H Ha I'HCTepe3HC npH nepeKlliO'IeHHH KOllbUa H3 "1" 

B "0" • 
Do .[l8HHblM Ta6liHUbl BHAHO, 'ITO 6~lib!llHe aMnliHTYAhl Bb!XO.[\Hb!X CHI'H8-

liOB npH XOpO!lleM COOTHO!lleHHH CHI'H8li8 K noMeXe ( > 8) ,noliy'laiOTCSI y ¢ep

pHTOB 0, 7 BT; 1,3 BT H 2 BT. Cne.nosaTelibHo, Ha HHX H clie.nyeT ocTaHo

BHTb Bhl60p, CpaBHHB8SI Bb!XO.[\Hble CHI'H8libl OT 8THX KOlieU, Mbl BHAHM, 'ITO 

HaHllY'llllHMH H3 HHX SIBllSIIOTCSI !jleppHTOBbie cepne'IHHKH MapKH 0,7 BT. 

H 0 KaK OTMe'laliOCb Bbi!lle, cep.ne'IHHKH 8TOH MapKH He Bb!ITYCK8IOTCSI 

.[lH8MeTpOM MeHblllHM 2 MM, XOTSI MeHblllHe HX pa3Mepbl 6oliee npe.nno'ITH

T911bHbl B MHOI'OTp9KOBblX KaMepaX C M81lb!MH MepTBblMH Bp9M9H8MH, T,K, 

OHH n03B011SIT BeCTH pei'HCTpaUHIO npH MeHblllHX TOK8X HCKpb!, 

2, OcnaoneHHe CHrHanos KaoeneM 

Oclia6lieHHe HMnylibCOB B Ka6elie /2/ npoHCXOAHT sa C'leT noTepb aHep

I'HH B MeTaline Ka6eliSI {3 R H B AH8119KTpHKe {3D , 06UIHH K08!jl¢H

UHeHT noTepb {3 paBeH CyMMe 8THX noTepb H onpe.neliSI9TCSI Bbipa>KeHHeM 

-6~ -8-
{3-{3 R+f3 e21,6 ,lQ -- + 9,08 ,10 y E f tg 8, 

D D . 

I'A9 E -AH8li9KTpH'IeCK8SI nOCTOSIHH8SI a/q H30liSIUHHj 

Ta; 0 - BHelllHHH AHaMeTp a/q H30liSIUHH Ka6eliSij 

119KTpH'IeCKHX noTepb B AH8lieKTpHK9, 

8 

- pa60'I8SI '18CTO

yrOli LlH8-

B pa6oTe /2/ AliSI Ka6eliSI PK-119 H8XOAHM: 0 =-2,4 MMj E =2,28; 

tg 8 =4.10-4. PacqeTHOe sHa'leHHe 

HHSI ¢eppHTOBb!X Cep.ne'IHHKOB 

onpe.neliHM no speMeHH nepeKliiO'Ie

AliSI Bb!6paHHOI'O 3H8'1eHHSI TOKa C'IHTbl-

saHHSI 2 aMnepa. DpH aTOM TOKe C'IHThiBaHHSI y paccMaTpHBaeMhiX cep.neq

HHKOB r nopSIAK8 0,1 MKCeK, noaTOMY npH611H>KeHHOe paC'IeTHOe 3Ha'le

HH9 pa6oqeii: '18CTOTbl MO>KHO npHHSITb paBHb!M 

> --- .. 10 MI'U, 

. 0,1.10-6 

8 

~ 

I;'' 
·; 

00ACT8BliSISI npHHS!Tbl9 3H8'19HHSI B tPOPMYliY .[\liS! {3 , UOliy'IHM 

R -6 
6 -8 6 -4 

10.10 • 2.28 + 9,08.10 2,28.10 .4.10 
,.... =-21 ,6.10 

2,4 

a8 -3 
=-43,506.10 L16/M 5 Henepl! 

Oclia6lieHHe HMnynbCOB HanpSI>KeHHSI onpe.nenHM no ¢opMynE 

-{3f 
u .. u 

0 
e 

' 
I'.[le U O- aMn11HTYA8 HMny1lbC8 HanpSI>K9HHSI B H8'181le K86911Sij 

Tyna HMny1lbC8 aanpSI>KeHHSI H8 KOHU9 Ka6e11Sij f - A11HH8 K~ 

f3 - K08<iJtPHUHeHT 38TYX8HHSI B aenepaX, 

.[lns1 50 H 100 M Ka6eliSI PK-119 cooTaeTCTBeHHO nonyq 

U 50 "'U e -5.0,05 
0 

-5·0, 1 

U = U e 
100 0 

=0,77 u 0 

=0,666 uo 

. Ha KOHUe CTOMeTpOBOI'O Ka6e11SI PK-119 AllSI CHI'H8110B OT 

cep.ne'IHHKOB 0, 7 BT; 1,3 BT; 2 BT npH TOKe c'IHTbiBBHHSI a 
BeTCTBeHHO nony'IHM ClieAyiO!llHe 3Ha'leHHSI HMnylibCOB Bb!XOAHOI'< 

U =-1,270; 0,608; 0,535 B. 

·, 
Oony'leHHb!e 3H8'19HHSI CHI'H8110B llei'KO yCHllHTb AO CT8Hill 

'IHX Be~H'IHH, npHHS!TblX B HMnynbCHOii: nonynpOBOLlHHKOBOA T9 

MOUlblO OLlHOI'O K8CK8Ll8 yCH11eHHSI, 

OpaKTH'IeCKHe HCnhiTaHHSI ¢eppHTOBhiX Koneu THna 0,7 B' 

H 1,3 BT (2xl,4x0,9) npH pa6oTe Ha Ka6ellb PK-119 AllHHOl 

npH TOK9 C'IHTbiB8HHSI 1,8 a nOK83811H, 'ITO paC'I9THbi9 3H• 

'IHllHCb H9CK01lbKO 38Bbllll9HHb!MIIo 3TO npOH30!ll1101 BHJlHM01 H3-

onpeneneHHSI p8C'I9THOI'O 3H8'19HHSI qaCTOT~ .[\llSI onpeneneHHSI 

KO, KaK noKasanH pac'leT H npaKTH'19CK8SI nposepKa, nocne.noa1 

9 
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I"' - IIOTei'Ji Ha I"'HCTepe3HC !Ip!i nepeKn!O'IeHHH KOJlbUa H3 "1" 

I 
IM Ta6JIHllbl BHJJH0 1 'ITO 60JiblllHe 8MIIJIHTYJlhl BbiXOJJHbiX CHI"'Ha-

eM COOTHOllleHHH CHI"'H8JI8 K IIOMeXe ( > 8) ,noJiy'1810TCH y ¢ep

; 1 ,3 BT H 2 BT. CneJJoBaTen&Ho, Ha HHX H cneJJyeT ocTaHo

paBHHBa.sr BbiXOJlHbie CHI"'H8Jlbl OT 9THX KOJieU, Mbl BHJJHM1 'ITO 

H3 HHX HBJI.HIOTC.H ¢eppHTOBhie cepJJe'IHHKH MapKH 0, 7 BT. 

OTMe'18JIOCb Bblllle, cepJJe'IHHKH 9TOH M8pKH He BbiiiYCK810TC.H 

HblllHM 2 MM 1 XOTH MeHblllHe HX p83Mepbl 6onee npeJJnO'ITH

I"'OTpeKOBbiX K8MepaX C M8Jlb!MH MepTBbiMH BpeMeHSMH, T.K. 

BeCTH pei"'HCTp8UHIO npH MeHblllHX TOKSX HCKpbi. 

2. OcnaoneHHe CHrHanoB KaoeneM 

He HMIIYJibCOB B Ka6eJie /2/ !IpOHCXOJlHT 38 C'leT IIOTepb 9Hep-

Ka6emi {3 R H B JlH9JieKTpHKe {3D • 06ll1Hll KOS¢<PH-

{3 paBeH CYMMe 9THX IIOTepb H Onpe)leJISieTCH Bblp8}KeHHeM 

-6 ..[f:";- -8 -
21,6 • 10 -- + 9,08 • 10 v ( f tg 8 ' 

D 

eKTpH'IeCKa.H IIOCTO.HHH8.H B/'1 H30JIHUHH; 

HHll JlHBMeTp B/q H30JIHUHH Ka6en.sr; 

OTepb B JlH9JieKTpHKe. 

8 

- pa6oqa.sr 'laC To

y ron LlH9-

/2/ JJJIH Ka6en.sr PK-119 aaxoJJHM: 0 =2,4 MM; f =2,28; 

Pac'leTHoe 3Ha'leHHe 

X Cep)le'IHHKOB 

onpe)leJIHM no BPeMeHH nepeKJIIO'Ie

JlJIH Bh!6paHHOI'O 3H8'1eHH.H TOK8 C'IHTbl-

a. ilpH 9TOM TOKe C'IHTbiBSHHH y paCCM8TpHBaeMbiX Cep)le'1-

HJJK8 0,1 MKCeK, II09TOMY npH6JIH}KeHHOe paC'IeTHOe 3H8'1e-

8CTOTbl MO}KHO npHH.HTb paBHb!M 

> ... 
10 Mru. 

0, 1.10-6 

8 

~: 

I 

: .. 

noJJCTSBJI.HSI IIpHHSITbie 3H8'1eHHSI B ¢opMyny )JJISI {3 1 IIOJiy'IHM 

6 
{3 =21,6.10-

6
' 

10 • 1 ~ 4 2 •
28 

+ 9,08.10-
8 

2,28.10
6

.4.10-
4 

' 

as -3 
=43,506.10 Ll6/M 5 aerrep/M. 

Ocna6neHHe HMnyn&coB aanp.H}K9HH.H onpeAeJIHM no ¢opMyne: 

-{3f u .. u 
0 

e 

' 
I'Ae U O- 8MnJIHTYA8 HMIIyJibCa HaiipSI}KeHH.H B Ha'laJie Ka6en.sr; U- aMnJIH

TyAa HMnyJihCa Hanp.H}K9HH.H Ha KOHUe Ka6en.sr; f - AJIHHB Ka6eJISl B KM; 

f3 - Kos¢¢uuueHT aaTyxaHHSl B aenepax. 

llnS! 50 H 100 M Ka6enSI PK-119 cooTBeTCTBeHHO rrony'IHM: 

-5.0,05 
U 50 "'U 0 e 

-5·0, 1 

U = U e 
100 0 

"'0,77 u 0 

=0,666 u 0 

· Ha KOHUe CTOMeTpoBoro Ka6en.sr PK-119 AJISl curaanoB oT ¢eppHTOBbiX 

cepAe'IHHKOB 0, 7 BT; 1 ,3 BT; 2 BT npu TOKe C'IHTbiBBHHSI B 2 a cooT -

B9TCTB9HHO IIOJiy'IHM CJie)ly!OlllH9 3H8'1eHHSI HMIIYJibCOB Bb!XOAHOI'O HanpSl}KeHHSl 

U =1,270; 0,608; 0,535 B. 

ilony'leHHhie 3H8'1eHHSl CHI"'H8JIOB JI9I'KO yCHJIHTb AO CTBHA8pTHblX pa6o

'1HX BeJIH'IHH, npHHSlTbiX B HMnyJibCHOll rronynpOBOLlHHKOBOll: TeXHHKe, C no-

MOll.lb!O OLlHOI'O KBCKBLlB ycHneHHSio 

DpaKTH'IeCKHe ucnhiTaHHSI ¢eppHTOBhiX Koneu THna 0,7 BT (3x2x1,3) 

H 1,3 BT (2x1,4x0,9) npu pa6oTe aa Ka6eJ1b PK-119 AJIHHOii 50 M· 

npH TOKe C'IHTblBBHHSl },8 a IIOK838JIH 1 'ITO p8C'19THbie 3H8'1eHHSl nony

'IHJIHCb HeCKOJlbKO 38BbillleHHbiMH. 3TO IIpOH30lllJI01 BHAHMO, H3-38 H9TO'IHOI'O 

onpe)leJieHHSl paC'IeTHOI'O 3H8'1eHHSl '18CT0Tbl AJI.H O!IpeAeJieHH.H {3 • 0AHa-

KO, KSK IIOK838JIH paC'IeT H !Ip8KTH'19CKBSI IIpOBepKa, nocneAOB8T9JlbHOe COe-

t. 
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.OHHeHHe BhlXO.OHhiX o6MOTOK K8M9p B03M0)KH0 H8 6aae .00 100 M. npH 

aTOM HaH6onee Bhii'OllHO HCDOnh30BaTb 4JeppHTOBble cep.oe'IHHKH MapxH 0,7 BT 

(3x2x1,3). 

.D,oDOJIHHTenhHO K CK838HHOMY Bb1W9 cne.oyeT 38M9THTb, 'ITO CHI'H8J1bl 

DOMeX npH nocne.ooeaTenbHOM C09llHHeHHH BblXO.OHblX 06MOTOK 'l.i8TpHU C no

MOWbiD Ka6enell ocna6nSIIDTCSI 3H8'1HT9nbHO CHnbHee DOJ193HOI'O CHI'Hana, T8K 

K8K HX .OJ1HT9JlbHOCTb B 3-4 paaa KOpO'Ie llJIHT9JlbHOCTH none3HOI'O CHI'Han~. 

8. flpettBBpHTeflbHBH HH.ltHKBUHH CTpOK 1/JeppHTOBblX 

MBTpHU 

npe.oeapHTeJ1bH8SI HH.OHK8UHSI CTpOK, H8 KOTOpble npo6HB89TCSI HCKP4, 

BBO.OHTCSI .llJISI COKp8W9HHSI Bp9M9HH o6p8W9HHSI K M8TpHU8M naMSITH ~eppH

TOBh!X HCKpOBhlX KaMep 13 •4 •51• 3Ta HH.OHK8UHSI ocyweCTBJ1SI9TCSI C noMOWbiD 

rpynnOBOI'O KOJ1bU8 
1 
o6wero .QJISI K8)K.Il0ll CTpOKH M8TpHUbl naMSITH ( pHc.2) • 

t'\1 
CW) .,. 
..... 

l 

KC/Ji f~t6. 
81 •. IIHn. 

r--------------~------A----------------------

l 13 
y3 16 

~~i .. 
it; 

32a I I I ~ I I ~ I I / . ~ 

';'' ... J ~ T !~ T ~ M I ,_ l! \ . \ f 

6wx2 ·a.,x~l6. 

PHc.2. MaTpHua naMSITH HCKpOBbiX KaMep c rpynnoBhiMH ~JeppHTOBbiMH cep

Ae'IHHKaMH. 

10 

~ 

YcnosHH pa6oThi rpynnoehiX xon~u OTJIH'IaiDTCSI OT ycnoa 1 

JieU M8TpHUhlo 3TO OTJlH'IHe CBSI38HO CO 3H8'1HTeJibHblM eMKO 

o'6ycJIOBJ19HHbiM C06CTB9HHOll 9MKOCTbi6 TOil '18CTH K8Mepbl, I 

M8!0T npoeonO'IKH O,OHOA rpynnhi cpeppHTOBhlX KOJI eu. B Hawe~ 

Te co6CTB9HH8SI eMKOCTb aceA KaMepbl COI'::T8BJISIJ18 "'180 n~~ l 

32 npoeonoqex oaa paeasnac~> 23 n~. npn nona'le a/a HMnyn 

eMKOCTb npoTexaeT TOK nonspaocTH, coenanaiDWH.A: c nocne! 

HCKpbl B KaMepe. BeJIH'IHH8 STOI'O TOK8 38BHCHT OT aMnJIHTy, 

HOCTH nepe.oaero ~pOHT8 e/B HMnyJlbC8 nHT8HHSI K8Mepbl H .00< 

HHil, npeBbllli8IDlliHX TOK onpOKH.IlhlB8HHSI rpynnOBOI'O ~eppHTOBOl 

K8K eMKOCTHbiil: TOK K8M9pbl npoTeKaeT, K8K npaBHJlO, paHb!] 

TO ero MO)KHO KOMneHCHpOB8Tb TOKOM KOMneHCHpyiOWeii eMKOC1 

no eeJIH'IHHe paBHOH HJlH 60JibllleH C06CTBeHHOH eMKOCTH rpyl 

neHC8UHID MO)KHO npOBOJlHTb HJIH OT s/B HMnyJibC8 nHT8HHSI 1 

cneunanbHOI'O HMnynbCHOI'O HCTO'IHHK8, eCJIH yseJIH'I9HHe C06C' 

TH xaMephi He)KenaTenhHO. HaMH 6bmo npose.oeHo H3MepeHHe 

KOB H npoeepeHa Hane)KHOCTb pa6oThi rpynnoehiX xoneu. Ha 

H Jl npHBe]leHhl OCUHJinorpaMMhl eMKOCTHb!X TOKOB rpynnhi H3 

256-npoeonO'IHOH HCKpOBOil: KaMephl, COOTBeTCTByiOWHe HanpSI> 

4,5,6,7 H 8 xe, H Toxa xoMneacHpywweil: eMKOCTH CK pHc. 3 ' 

Bee OCUHJ1JlOI'p8MMhl TOKOB CHHM8JlHCb C H3MepHTenbHOI'O C 

3 oM ocunnnorpa~oM THna Cl-10 c qyscTBHTenbHOCTbiO no BE 

.D,ng ueneil: H3MepeHHSI B H8'18Jl9 paaeepTKH 38CHSITbl TpH Tl 

lli8I'OM 0,5 CM. TaK c.oenaHO H H8 acex nocne.OyiDWHX OCUHJlJl 

phi H8'1HH8JlH CHHMaTh' OT H8UpSI)KeHHSI 4 KB, T.K. OT eMKOCTl 

H8DpH)KeHHSI H8'1HH8Jl8Cb aanHCb B rpynnoeoe KOJlbUO M8~ 

MaTpnua xaMephi 6hma naroToeneaa na xoneu MapKH 1,3 

no HMDYJlbCY (pHC. 3a) HeTpyJlHO onpe.oenHTb, 'ITO ~eppHTOl 
1,3 BT nepeKJIIO'I8eTcH OT aMnJIHTY.Ohi eMKOCTHOl 

nepa llJIHTen~>HOCTbiD 50 acex. AHanorH'IHhie H3MepeHHH 

C O.llHOMHJlJlHMeTpOBblMH ~eppHTOBhlMH KOJlbU8MH. JilaMepeHH 

MHJinHMeTpOBOe KOJlbUO nepeKJII0'18eTCSI 12-HaHOCeKyH.OHh!MH 

TOKe 2,7 8 H 20-HSHOCeKyH.OHb!MH HMnynbC8MH npH TOKe 2,5 

11 
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06MOTOK K8Mep B03MO:lKHO H8 6aae .00 100 M. npH 

oJlHO HCnonbaoeaTb cj>eppHTOBbie cepJle'IHHKH MapKH 0,7 BT 

K CK838HHOMY Bblllie CJleJlyeT 38MeTHTb, 'ITO CHI'H8Jlbl 

TenbHOM COeJlHHeHHH BbiXOJlHblX 06MOTOK MaTpHU C no-

6n.si~TC51 aaa'IHTenbHO CHnbHee noneaaoro CHrHana, TaK 

e 3-4 paaa Kopo'le JlJlHTenbHOCTH noneaaoro CHI'Han~. 

llpet!B8pHTenbH8H HHI!HKBUHH CTpOK t/JeppHTOBbiX 

M8TpHU 

HHJlHKBUH.si CTpOK, Ha KOTOpble nj:l06HBBeTC51 HCKpft 
1 

~pailleHH.si epeMeHH o6pailleHH51 K MBTpHUBM DBM.siTH cpeppH

KaMep 
13

•
4

•
5
/. 3Ta HHJlHKBUH.si OCymeCTBJI.sieTC.si C DOMOIUb~ 

1 06Illero JlJISI KB:lKJlOJ:! CTpOKH M8TpHUbl l18M51TH ( pHC.2), 

KC/Ji f~t6. 
Bll.lf/IIR. 

r------------------~-------A--------------------------

3 
~~i .. 

~ 

118MSITH HCKpOBbiX K8Mep C rpyllllOBbiMH ljJeppHTOBbiMH Cep
MH, 

10 

~ 

16 

.-.:·_:.;::.... _, 

( 

l 
t 

YcJIOBHSI pa60Tbl rpynnOBblX KOJieU OTJIH'I8~TCSI OT yCJIOBHJ:! pa60Tbl KO

JieU M8TpHUbl, 3TO OTJIH'IHe CBSI38HO CO 3H8'1HTeJibHbiM eMKOCTHbiM TOKOM, 

o6ycJIOBJieHHbiM c;:o6CTBeHiiOft eMKOCTbiD TOJ:! '18CTH K8Mepbl, KOTOpy~ 38HH

M8~T npOBO,JIO'IKH O.OHOA rpynDbl cpeppHTOBblX KOJI eu, B Haw eM 3KCI1epHMeH

Te C06CTBeHH8SI eMKOCTb BCeJ:! KaMepbl COI';T8BJISIJI8 "'180 ncp, ,llJISI rpyDDbl H3 

32 npoeono'leK oaa paBHSIJIBCb 23 ncj>. DpH rroJla'le e/e HMnynbca qepe3 sTy 

eMKOCTb npoTeKaeT TOK DOJIS!pHOCTH, COBI18Jl8~IIIH:J:!: C DOCJielly~IIIHM TOKOM 

HCKpbl B KaMepe. BeJIH'IHH8 STOI'O TOKa 38BHCHT OT 8Ml1JIHTYJlbl H JlJIHTeJib

HOCTH nepeaHero cppOHT8 e/B HMI1ynbC8 I1HT8HHSI K8Mepbl H JlOCTHraeT 3H8'1e

HHli, npeBbiilla~IIIHX TOK onpoKHJlbiBBHHSI rpyrrnoeoro cj>eppHTOBoro KOJibUa. TaK 

K8K eMKOCTHbJJ:! TOK KaMepbl llpOTeKaeT, KaK npaBHJIO, paHbille TOK8 HCKpbi, 

TO ero MO)KHO KOMI1eHCHpOB8Tb TOKOM KOMlleHCHpy~IUeli eMKOCTH CK ( pHC, 2) I 

no BeJIH'IHHe paBHOH HJIH 6oJibllleH C06CTBeHHOH eMKOCTH rpynDbl, 3Ty KOM

neHCaUH~ MO)KHO npOBOilHTb HJIH OT BIB HMI1YJlbC8 I1HT8HH51 KaMepbl HJIH OT 

cneUH8JlbHOI'O HMI1YJibCHOI'O HCTO'IHHKa, eCJIH yeeJIH'IeHHe C06CTBeHHOH eMKOC

TH KaMepbl He)KeJlaTeJlbHO, HaMH 6bJJIO npoBelleHO H3MepeHHe eMKOCTHb!X TO

KOB H npoBepeaa HaJle)KHOCTb pa6oTbi rpynnOBbiX Koneu. Ha pHc. 3 a,6,e,r 

H ll npHBelleHbl OCUHJIJIOI"p8MMbl eMKOCTHb!X TOKOB rpynnbl H3 64 npOBOJIO'IeK 

256-npOBOJIO'IHOH HCKpOBOH K8Mepbl, COOTBeTCTBy~IUHe H8l1pSI)KeHHSIM I1HT8HHSI 

4,5,6,7 H 8 KB
1 

H TOK8 KOMlleHCHpy~IUefi eMKOCTH CK pHC, 3 e, paBHOH 27 ncp, 

Bee OCUHJIJIOI"p8MMbl TOKOB CHHM8JIHCb C H3MepHTeJibHOI'O CODpOTHBJleHHSI B 

3 OM OCUHJIJIOI'pacpOM THI18 Cl-10 C 'IYBCTBHTeJibHOCTb~ DO BepTHKaJIH 4e/MM, 

,llnS! uenelt H3MepeHHSI B HS'IaJie pa3BepTKH 38CH51Tbi TpH TeMHble MeTKH C 

lllaroM 0,5 eM. TaK caenaHo H Ha Bcex nocJieJly~IUHX ocuHnnorpaMMax. Kaa

pbi Ha'IHHaJIH CHHMaTb OT aanpSI)KeHHSI 4 KB, T,J(, OT eMKOCTHOI'O TOKa 3TOI"O 

Hanp.si:lKeHH.si H8'1HH8Jl8Cb 38l1HCb B rpynnOBOe KOJlbUO MaTpHUbi naM.siTH, 

MaTpHua KaMepbi 6bma H3I"OToeneaa H3 Koneu MapKH 1,3 BT (2x1,4x0,9), 

fio HMDYJibCy (pHC, 3a) HeTpyJlHO onpeJleJIHTb, 'ITO cpeppHTOBOe KOJlbUO THI18 

1,3 BT nepeKn~qaeTCSI OT aMnnHTY.Obi eMKOCTHoro TOKa 2,3 aM-

nepa JlJIHTeJibHOCTb~ 50 aceK. AHanorH'IHbie H3MepeHH.si 6b!JlH npoBeJleHbi 

C OJlHOMHJlJIHMeTpOBb!MH cpeppHTOBblMH KOJibUaMH, l13MepeHHSI I10K838JlH, 'ITO 

MHJIIlHMeTpOBOe KOJibUO nepeKJI~qaeTCSI 12-HaHoCeKyH.OHb!MH HMI1YJlbC8MH DpH · 

TOKe 2,7 a H 20-HaHoceKyH.OHb!MH HMI1YJibC8MH DpH TOKe 2,5 a. no .OBHHb!M 

• 11 
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PHc.3. 0CUH11110f'p8MMbl eMKOCTHbiX TOKOB qepe3 rpynnoeoe tPePPHTOBOe K01lb

UO HCKpOBOH K8Mepbi: B,6,B,I" H A - tjJOpMbl HMllY1lbCOB TOK8 OT na

p83HTHOH eMKOCTH 64 llpOBOJIO'ieK K8Mepbl npH HMllY1lbC8X H8llpSilKe

HHSI0 COOTBeTCTBYIOIUHX 4,5,6, 7 H 8 KBl e - tjJOpMa HMllY1lbC8 TOK8 

KOMlleHC8UHH OT eMKOCTH CK UpH 8Mll1lHTyAe HMllY1lbC8 H8llPH*eHHSI 

B 4 ,KB. Ueaa MeTOK 10 aceK, 

(: 

i.. 

PHc.4. 0CUH111lOI"p8MMbl TOKa pa3pSIA8 9MKOCTH KaMepbi: a - npH npOAYBKe 

K8Mepbl CM9Cbl0 24% HeOHa H 76% 1"91lHS10 6 - npH npOAYBKe HeOH-

1"911HeBOli CMeCbiO 'iepea cnHpT npH 0°C. Ueaa MeTOK 10 aceK. 

12 

l 

~ 
~ 
II 

I ) 
\I 

' I I i .I 
_. 

OCUH111IOI'p8MM ( pHC, 2 a, 6, B, I', .Ll) ITOCTpOeH rpa¢HK 38BHCI! 

CTHOI'O TOKB OT HMITy1lbCHOI'O HSITpSDKeHHSI llHTBHHSI ( P'.HC. 10 ) • 
CaMano ce6e'npaHunnaanbHaSI cxeMa KOMneHcauHH napa3HT 

Horo TOKa rpynnoBbiX Koneu He Tpe6osana npaKTH~ecKoA npose 

npH pa6oTe nepsoA CHCTeMbl /3,4 / HHOI'Jla Ha61IIO,Il8.110Cb CTHPB.fl 

K01lbU8.X MB.TpHUbl H B rpynnOBbiX K01lbU8.Xo 11 MeHHO STHM H 61 

,llOIT01lHHTe1lbHOe H3y~eHHe ycnOBHil: pa60Tbl <fleppHTOBbiX cep,lle~J 

pHTOBbiX HCKpOBblX KB.MepaX. 

ilposepKa ITOK8.38.1l8. 0 ~TO CTHpB.HHe HH<fJOpMBUHH <fleppHTOB~ 

KOB HCKpOBblX KB.Mep CBSI38HO C ycnOBHSIMH I'8.W9HHSI HCKpbl I'83' 

KOTOpOil: npO.IlyBaiOTCSI KB.Mepbl, 8 CBSI3H C TeM, ~TO B STOil: pi 

MO)KHO ITO,Ilp06HO OCBeTHTb BOnpOCbl P8.3BHTHSI HCKPOBOI'O P8.3PS!lll 

HHSI B I'a38.X, HH)Ke 1lHWb KOpOTKO nepe~HCJISIIOTCSI <flyHKUHH 6naropc 

I'8.30BOM pa3pSI.Ile, OCHOBHbl9 npOUeCCbl I'830BOI'O pa3pS!lla H er 

paCCM6TPHBB9TCSI HX BJIHSIHHe HB. <flopMy TOKB. HCKpbl npOB01lO~H 

KaMep. 0onpo6HO TeOpHSI I'a30BOI'O pa3pS!lla H31lQ)KeHa B pa60TI 

4, BnHHHHe 6na.ropo,aHbiX ra.3oB Ha. HCKposoit pa.3pH.a 

113 TeOpHH pa3BHTHSI pa3pS!Jl8 B pa31lH'iHbiX I'8.30pa3pS!llHblX 

KaX /B, 7 ,S/ H HCKPOBbiX KaMepax /9/ H3BeCTH0 0 'ITO .npouecC HC 

pS!lla B I'a3aX 38BHCHT OT OCHOBHOI'O I'B30BOI'O HanonHeHHSI H e 

8 Ka'leCTBe OCHOBHbiX H8IT01lHHTeneft raaopa3pS!JlHbiX npH60pOB I 

6naropo.llHhie raabi! aproH, HeoH, renHil: H HX CMeCH. 8bi6op 
... 

Bbin81l ITOTOMY 1 'ITO OHH HMeiOT XOpOWYIO np03p8.'1HOCTb ll1ISI yn 

BOI'O H31ly'leHHSI. 8 STHX I'838X ITOllBHlKHOCTb S1leKTpOHOB H HOH< 

a npyrHx. Bnaro.llapSI aToMy H pSI.IlY .llpYI'HX npH'IHH ( paccMoTp· 

BblXO,IlHT 38 paMKH STOil: pa60Tbl) C'leT'IHKH C STHMH I'8.3&MH HM 

CKOpOCTb pa3BHTHSI pa3pS!,Il8. 0 M8.110e 3Ha~eHHe npo6HBHOI'O pa6 

)KeHHSI
0 

M81lble BpeMeHHble <fJJIIOKTYBUHH Ha'la1la pa3BHTHSI pa3J: 

B CpaBHeHHH C llPYI'HMH I'8.38MH a<fl<fleKTHBHOCTb pei'HCTpB.UHH '18 

CH C llPYI'HMH I'8.38MH api'OH, HeOH H renHA IT03B01ISIIOT nony~ 

C'leTHhle xapaKTepHCTHKH C WHpHHOfi pa60'I9I'O nnaTO ,llO 4 KB, 

'3Ha~eHHSI MepTBOI'O BpeMeHH H apeMeHH ITB.MSITH C'leT'IHKOB, 
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UHnnorpaMMbl 9MKOCTHbiX TOKOB qepe3 f'pynnOBOe tj>eppHTOB09 KOnb

HCKpOBOH KSMepbi: B,6,B,f' H 11. - ljJOpMbl HMUynbCOB TOK8 OT na

HTHOli eMKOCTH 64 nposono'leK KaMepbi npH HMnynbcax HanpstlKe-

' COOTBeTCTBYIOIUHX 4,5,6,7 H 8 KB; 9 - ljJOpMa HMUynbCa TOKa 

ll9HC8UHH OT 9MKOCTH CK UpH 8MUnHTyJJ.e HMUynbca H8UpstlK9HHst 
.KB, UeHa MeTOK 10 HCeK, 

( 

i.. 

HnnorpaMMbl TOKa pa3pSIIJ.8 9MKOCTH K8M9pbi: a - UpH UpOJJ.YBK9 

epbi CM9CbiO 24% H90H8 H 76% renHSI, 6 - npH JipOJJ.YBKe H90H

H9BOI! CMeCbiO 'lepea cnHpT npH ooc. UeHa M9TOK 10 HCeK, 
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OCUHnnorpaMM ( pHC, 2 a, 6, B, f', .ll) IlOCTpoeH rpacj:JHK 38BHCHMOCTH 9MKO

CTHOf'O TOKa OT HMIIynbCH0£'0 HaiipSUKeHHSl IlHTSHHSl ( p·Hc, 10 ) , 
CaMa. no ce6e'npHHUHnHanbHasr cxeMa KoMneacauHH napa3HTHoro eMKOCT

aor~ TOKa rpynnosbiX Koneu ae Tpe6osana npaKTHqecKoA nposepKH, OaaaKo 

npH pa6oTe nepsoa cncTeMbi /3,4 / HHoraa aa6moaanocb CTHpaaue aaHRbiX s 

KOJ'IbU8X MaTpHUbl H B rpyniiOBbiX KOJ'IbU8X, 11 MeHHO 9THM H 6binO Bbl3B8HO 

aonOJ'IHHT9J'IbHOe H3yqeHHe YCJ'IOBHA pa60Tbl ~eppHTOBhlX cepae'IHHKOB B ~ep

pHTOBbiX HCKpOBblX KaMepaX, 

nposepKa IIOK838J'Ia, qTo CTHpaHHe HH~OpM8UHH ~eppHTOBblX CepaeqHH

KOB HCKpOBblX K8Mep CBSI38HO C YCJ'IOBHSIMH I'aWeHHSl HCKpbl I'830BOft CMeCbiO, 

KOTOpOft npoayBaiOTCSl KaMepbi, B CB513H C TeM, qTQ B 9TOft pa60Te HeB03-

M0)KH0 noapo6ao ocseTHTb sonpocbr pa3BHTH51 HCKpoaoro paapsraa H ero rawe

HHSI B I'a3aX, HH)K9 J'IHWb KOpOTKO nepeqHCJ15110TC51 ~YHKUHH 6J'Iai'OpOaHbiX I'830B B 

raaoaoM paapsrae, ocaosHbie npoueccbr raaoaoro paapMa H ero raweHHSI H 

paCCM@.TPHB89TC51 HX BJ'IHSIHHe Ha ~OpMy TOKa HCKpbi npOBOJ1QqHblX HCKpOBbiX 

K8Mep, no.upo6HO TeOpH51 I'830BOI'O pa3pMa H3J'IQ)K9H8 B pa60TaX /6,7 ,8,9/, 

4. BllHHHHe 6naropotiHbiX ra3oB Ha HCKpoBoii pa3pH/1 

113 TeOpHH pa3BHTHSI pa3pSl.ll8 B pa3J'IH'i:Hb1X I'830pa3pH.llHblX cqeTqH-

KaX 
16

• 
7 

,S/ H HCKPOBblX KaMepax /9/ H3B9CTH01 'ITO .npouecc HCKPOBOI'O paa

PMa B I'a38X 38BHCHT OT OCHOBHOI'O I'830BOI'O HaiiOJ1HeHH51 H ero IIpHMeceft, 

B KaqeCTBe OCHOBHbiX H8IIOJ'IHHTeneft I'830pa3pMHblX npH60pOB HCIIOJ'Ib3YIOTCSI 

6naropO.llHbie raabr: aproa, Heoa, renHA 11 HX cMeCH, B1>16op Ha 9TH raabi 

Bblll8J1 IIOTOMy, qTo OHH HM910T XOpOWyiO npoapaqHQCTb .llJ151 YJ'IbTpa~HOJ19TO

BOI'O H3J1yqeHHSI, B 9THX: I'a38X noaBH)KHOCTb 9J19KTpOHOB H HOHOB BbiWe, qeM 

B apyi'HXo 6naro.napSI 9TOMY H psray .llpyrHX IIpHqHH ( paCCMOTpel!He KOTOpbiX 

BblXOaHT 38 paMKH 9TOA ·pa60Tbi) C'leTqHKH C 9THMH I'83&MH HMeiOT 60J'IbWYIO 

CKOpOCTb pa3BHTH51 pa3pSiaa, Manoe 3HaqeHHe np06HBHOI'O pa6oqero Hallp51-

)1(9HH51, MaJ'Ibie BpeMeHHble ~J'IIOKTY8UHH HaqaJla pa3BHTH51 pa3pSiaa, nyqwy10 

s cpasaeHHH c apyrHMH raaaMH s~~eKTHBHOCTb perucTpauHH qacTuu. B CMe

CH c .upyrHMH raaaMH aproa, aeoa H renua noaaonSIIOT nonyqHTb xopowue 

cqeTHbl9 XapaKT9pHCTHKH C WHpHHOA pa6oqero IIJ'IaTO .llO 4 KB, He06XO.llHMbl9 

'3HaqeHH51 MepTBOI'O BpeMeHH H BpeMeHH II8M51TH cqeTqHKOB, 

II 
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HapHJlY c nonmKHTeJibHbiMH Ka'leCTBaMH npH60pbi c nanonneaHeM 6na

r OpO,llHblMH rasaMH HM910T H H9,llOCTaTKH, TaK, y HHX HeT CT86HJibHOrO SHa

qeHHSI npo6HBHoro H8DpS1)!{9HHSI, OHH ,ll810T JIO)!{Hbl9 cpa68TblB8HHSI, B H.HX 

JierKO BblCBe'lHB8eTCSI rasOBblit o6'beM H CJI860 JIOK8JIHSyeTCSI HCKp8 no 

TpeKy 'l8CTHUhl {B C'leT'IHK8X B 3TOM Heo6XOJlHMOCTH HeT), 

5, MexaHH3M HCKpOBoro pa3pHaa 

McKpOBOH paapHJl B rase npH HopMaJibHbiX pa6o'lHX HanpH>KeHHSIX raso

paapHJlHoro npH60pa MO>KeT Ha'laTbCH npH HaJIH'lHH B HeM CB060JlHblX sapSI

>KeHHblX 'laCTHU - 3JI9KTpOHOB H HOHOB, TipH perHCTpaUHH sapH>K9HHblX 'laCTHU 

CB060JlHbl9 aneKTpOHbl H HOHbl BOSHHKalOT no nyTH ABH>K9HHH SapH>KeHHOit 'laCTHUbl, 

B ycnoBHHX BHelllHHX aneKTpH'IecKA noneii aneKTpOHbi B rase nony'laiOT cKo-

H Bos6y>KJl9HHH MOJI9KYJI ra-
poCTH, JlOCTaTO'IHbl9 JlJIH yJlapHOH HOHH3aUHH 

sa. B HCKpoBoM paapHJl9 yJlapHaH HOHHSaUHH HMeeT naBHHHbitl: xapaKTep. 

\1oHHSHpOBaHHbl9 H B036y:>~<Jl9HHbl9 aTOMbl HCKpOBOrO paSpHJla npH 3TOM BOC

CTaHaBJIHBalOTCH, peKOM6HHHPYIOT H JlalOT ynbTpa!jlHOJI9TOB09 HSJiy"leHH9, Y Jib

Tpa!jlHOJieTOB09 H3Jiy'leHH9
0 

B CBOIO O'lepeJlb 0 MO>K9T npOHSBOJlHTb HOHH3aUHIO 

H BOS6y>KJl9HH9 MOJ19KYJI rasa H Bbi6HBaTb C MaTepi!ana KaTOJla 3JI9KTpOHbl
0 

OOJlJl9p:>!mBaiOlllH9 pa3pS!Jl, 3TOT npouecC HaSbiBalOT !\JOT03!\J!\JeKTOM, 

BbipbiBaHHe aneKTpoHoB, nOJlJlep>KHBaiOIUHX HCKpoBOH paspHJl, MoryT 

Bbi3BaTb H yCKOp9HHbl9 HOHbl, 9CJIH JlJIHT9JibHOCTH HMnyJibCOB HattpSI>K9HHSI 

nHTaHHH ~ 1 o-5 CeK. l1 OHbl npH 3TOM yqaCTBYIOT TaK>K9 B npouecCaX yJlap

HOtl: HOHHSaUHH H B036y>KJl9HHH, 

TipH MaJiblX JlJIHT9JlbHOCTHX HMttyJibCOB OHTaHHH ( M9HblllHX 10-7 CeK) 

HCKpOBOH paspHJl Bb!SBaH B OCHOBHOM ynapHOH aneKTpoHHOH HOHH3aUH9it H cpo-

T03cpcpeKTOM. 

6. CaMoraweaae pa3pHa8 

UnH aBTOMaTH'IeCKoro rallleHHH paspSIJla B caMoraCHlllHXCSI rasopas

pS!JlHbiX C'I9T'IHK8X K H8DOJIHHT9JIHM H3 6naropOJlHblX raSOB Jl06aBJIHIOT MHO-

14 _. 
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I"08TOMHbl9 I"8CSIIUH9 Jl06aBKH. raCSIIUHMH CBOACTB8MH o6JI8Jl810 

!jlp~OH8 0 nponaHa, TpexcfrropHCTOI"O 6opa, 8MHJI8U9T8T8 0 M9T8H8 1 

aTOMHbl9 MOJieKyJihl 9THX D8p0B DOJl JleftCTBH9M 9JI9KTpOHOB H y 

ro aany"'eHHSI nerKo llHCCOUHPYIOT na cocTaBJISIIOIUHe. DpH &T 

9JI9KTpOHOB H I"8MM8-KB8HTOB H8 HCKpOBOft p83J:'Sill HeftTp8JIH3 

BpeMSI p8CD8Jl8 MOJieKyn 0'19Hb M8JIO H HM9E!T DOPSIJlO 

ceK, CaMH >Ke COCT8BJISIIOUlH9 MHOI"08TOMHhlX MOJieKyJI OCTl 

MH H H9CDOCOOHblMH OpH06peCTH CKOpOCTH, llOCT8TO'IHbi9 Jll 

pa3pSIJl8, .UonOJIHBT9nbHO K 9TOMY TSI>K9Jlble HOHbl 0Kpy>K810T .. 
H CHHM8IOT T8M 60nblllH9 I"p8JlH9HTbl 9Jl9KTpH'I9CKHX DOJieii, 

ynapHyiO HOHH3aUHIO H OKOH'IaT9JibHO raCSIT pa3pSIJl B C'I9T'IHKE 

7, ,GononHHTenbHble rPYHKI.lHH MHOrOaTOMHblX ao6aBC 

TioMHMO ralll9HHSI p83pHJla MHOI"08TOMHbl9 Jl068BKH H9CI 

BaiOT H CTa6HJIH3HpyiOT 3Ha'I9HH9 Ha'laJILHOI"O np06HBHOI"O Hai 

pOJlHbiX I"830B, 003BOJIHIOT 3Ha'IHT9JibHO paClllHpHTb 06JiaCTb 

>K9HHii HJIH OJiaTO C'I9T'IHKOB 0 ycTpaHSIIOT CB9'19HH9 B 06'b9MI 

qHBaiOT yCJIOBHH JlJIH JIOKaJIH3aUHH npo60SI HCKpbl DO HOHH3a 

HJlepHblX qaCTHU H D03BOJIHIOT B03Jl9HCTBOB8Tb Ha BpeMSI na1 

B. RBne,nne rameHHH pa3pHaa B rjJeppHTOBbiX HCKpl 

KaMepax 

B HCKpOBblX KaMepax H B TOM 'IHCJie B !jleppHTOBblX HCI 

pa6oTaiOIUHX.OT HMDYJibCOB BIB DHTaHHSI JlJIHT9JlbHOCTblO OOPS! 

HCKpoBOH pa3pS1Jl no HOHH3aUHOHHOMY cneJly 'laCTHU pa3BHBa' 

171 
sa cqeT y.aapHOit 3JI9KTpOHHoft H cpOTOHOHH3auHH • 

06'b9M HCKpOBbiX KaMep B OTJIH'IH9 OT 06'beMa rasopa3pSillH!: 

H800JIHSI9TCSI pa6o'leii ra30BOii CM9Cbl0, 8 DPOJlYBaeTCSI, 009 

CyTCTByeT CTapeHHe rasa, Bbl3biBa9MOe B C'I9T'IHKaX Jl9JI9HHE 

roaTOMHblX npHMeCeH, 06bi'IHO KaMepbl npOJlyBaiOTCSI CM9Cb 

H 76% 111 I renHH 6es npHMeceH:, Ho 'Iallie Bcero He on-renE 
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HTenbHblMH Ka'leCTaaMH npH60pbl C HanonHeHHeM 6na-

HMeiOT H He,llOCTaTKH, TaK, Y HHX HeT CTa6HnbHOrO sHa

Hanpg)KeHHSI 1 

SI ra30abiA 

OHH ,lla!OT nO)!(Hbie cpa6aTbiaaHHSI 1 a H.HX 

o6beM H cna6o noKanHsyeTcSI HCKpa no 

(a C'leT'IHKaX a 9TOM He06XOilHMOCTH HeT), 

5, MexaHH3M ncKpOBoro pa3pHIU! 

Sill a rase npH HOpManbHbiX pa60'IHX HanpSI:)KeHHSIX ra30-

MO)KeT Ha'laTbCSI npH HanH'IHH a HeM cao60J1HblX 3apSI

sneKTpOHOa H HOHOa, TipH perMCTpaUHH 3apSI)KeHHblX 'laCTHU 

OHbl H HOHbl aOSHHKaiOT no nyTH AaH)KeHHSI SapSI)KeHHOA 'laCTHUbl, 

sneKTpli'leCKH\ noneii sneKTpOHbi a rase nony'lalOT CKo

nnSI ynapHOH HOHiiSaUHii H aoa6y)KJleHHSI MoneKyn ra

pa3pSIJ19 ynapHaSI liOHii3aUHSI liMeeT naaHHHhlA xapaKTep. 

H a030yX<AeHHbie aTOMbl HCKpoaoro pa3pSIJla npH 9TOM aoc

peKOMOiiHiipy!OT li na10T ynbTpa~uoneToaoe H3ny'leHHe. Ynh

ny'leHHe, a CaOlO O'lep9Jlb 1 MO)KeT npOH3aO)lHTb HOHH3aUHlO 

oneKyn rasa H abi61iaaTh c MaTepilana KaTona sneKTpOHhi, 

pa3pSIA, 3TOT npOUeCC Ha3biaalOT ~QTOS~~eKTOM, 

sneKTpOHOa, Il011119P)I{HaalOIUHX HCKpoaoA pa3pSIJ1 1 MOI'YT 

HHbi9 H0Hbl 1 eCnli AnliTenbHOCTH liMnynbCOa HaiipSI)K9HHSI 

ceK. l1 OHhi npH aToM yqacTaylOT TaK*e a npoueccax ynap

aoa6y*AeHiiSI. 

nnHTenbHOCTSIX HMnynbCOa IlliTaHHSI (MeHbiUHX }Q-7\ CeK) 

BbiSBaH B OCHOaHOM ynapHOH sneKTpOHHOH HOHH3aUH9A H cpo-

6. CaMorawenne pa3pHJJ.8 

Tli'leCKoro rarueHHSI pa3pSina a CaMoraCSIIUHXCSI raaopa3-

K HanonHiiTenSIM H3 6naropollHhiX raaoa no6aanSilOT MHo-

14 
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roaTOMHble I'SCSIWHe Jl06aBKH, faCSIIUHMH CBORCTaaMH o6na)l8lOT napbl aueTOHa, 

cpp')OHa, nponaHa, TpexljlTopucToro 6opa, aMunaueTaTa, MeTaua u cnHpTa. MHoro

aTOMHbie Monexynbl 9THX napoa n0.11 .lleRCTBHeM aneKTpOHOB H ynbTpa~HOneToao-
1'0 H3ny'leHHSI nerxo llHCCOUHpylOT H8 COCTaBnSilOWHe, TipH STOM B03lleRCTBHe 

anexTpOHOB H raMMa-xaaHTOB H8 HCKpOBOR p83J:'Sill HeRTpanHayeTCSI, 

BpeMSI pacna.11a Monexyn o'leH& Mana a HMeeT nopSIJlOK to-12 - to-13 
CeK, CBMH )1{9 COCTaBnHlOlUHe MHOI'08TOMHbJX MOnexyn OCTBIOTCH TSI)f{9nbJ

MH H HeCnOCo6HbiMH npH06peCTH CXOpOCTH 1 llOCT8TO'IHbl9 llnSI nOllll9P>K8HHSI 

pa3pSIJla, l]ononHHTenbHO X STOMY TH>Kenble HOHbl OKpy>KalOT HHTeaoii KaTOll 
lit 

H CHHMalOT TaM 6onbWHe rpallH9HTbl anexTpH~9CKHX noneit, o6ecne'lHBalOWHe 

Y.llBPHYlO HOHH38UHIO H OKOH'IaTenbHO raCSIT pa3pSIJ1 a C'leT'IHKe, 

7, JlonOOHHTellbHble 1/JyHKU:HH MHOrOaTOMHblX I!06aBOK 

TIOMHMO rarueHHH pa3pHJ18 MHOI'08TOMHbl9 Jl06aBKH HeCKOnbKO ysenH'lH

aalOT H CT80HnH3HPYlOT 3H8'leHHe H8'18nLHOI'O npOOHaHOI'O HanpSI>K9HHSI 6'naro

POI1HbiX raaoa, noasonSilOT 3Ha'lHTenbHO pacrunpHTb o6naCTb pa6o'IHX ·HanpSI

>KeHHii HnH nnaTo C'leT'lHKoa, ycTpaHSilOT CBe'leHne a o6beMe raaa, o6ecne

'lHBalOT ycnoaHSI )lnSI noKanH38UHH npo6oSI HCKpbi no HOHH38UHOHHOMy Cneny 

Slll9pHblX 'laCTHU H II03aOnSilOT B03JleiicTaOaaTb Ha apeMSI IIaMSITH C'I9T'IHKOa, 

8. RBnenne ral1leHHH pa3pHaa B ljJeppHTOBbiX HCKpOBb!X 

... 
KaMepax 

B HCKpOBbiX KaMepax H a TOM 'IHCne a ~eppHTOabJX HCKpOabiX KaMepax, 

pa60TalOIUHX.OT HMIIynbCOa a/a IlHTaHHSI .llnHTenbHOCTblO nopSIJlKa 1Q-7 CeK, 

HCKpOBOH pa3pSI.Il no HOHH38UH.OHHOMY Cne,lly '18CTHU pa3BHaaeTCSI a OCHOaHOM 

17/ 
3a C'leT Y.llapuoa snexTpOHHoR H cpoTOHOHHaauHH • Pa5o'IHR 

06'beM HCKpOabJX KaMep a OTnH'IHe OT 06'beMa raaopa3pSI,IlHblX C'I9T'IHKOa He 

H8IIOnHSI9TCSI pa60'I9H raaoaoit CM9Cbl0, a IlPOAYaaeTCSI, nOSTOMY a HHX OT

CYTCTayeT CTapeHHe raaa, ahl3blaaeMoe B C'19T'IHKaX neneHHeM MoneKyn MH0-

1"08TOMHbiX npHMeceii, 00bi'IHO KaMepbl nponyaalOTCSI CM9Cbl0 H3 24% HeOHa 

H 76% / 11/ renHSI 093 npHMeceii, HO 'la!Ue acero H90H-renHeaoii CM9Cbl0 

~ 
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qepea cnupT npH 0°C, B OCHOBHOM napbl cnupTa B HCKpOBbiX KaMepaX T8K 

>Ke, K8K H B C'ieT'iHKaX npe.r:tH83Ha'ieHbl .r:tJlSI yCTpaHeHHSI CBe'ieHHSI raaa, JlO>K

Hbl; np060eB, .tlJlSI CT86HJ1H38UHH H8'i8JlbHOI'O rrpo6HBHOI'O HanpS!>KeHHSI0 pac

WHpeHHSI pa6oqero ITJ18TO no HanpSI>KeHHID (.r:tJJSI yaeJlH'leHHSI 9~~eKTHBHOCTH 

perHCTpaUHH 'i8CTHU H ITOJly'leHHSI XOpOWHX yCJlOBHil: .r:tJlSI JlOK8JlH38UHH HCKpb!), 

0nHaKO .r:tOCTaTO'iHO cpaBHHTb ~OpMy HMnynbca TOKa HCKpbl npH rrponyae Ka

Mepbl TOJlbKO HeoH-renueaoil: cMeCbiD ( puc.4a) H npu nponyae ee HeoH-:re

nueaoil: CMeCbiD qepea cnupT (puc. 46), 'iT06bi aaMeTHTb, 'ITO B rrocne.r:tHeM 

cnyqae 3H8'iHTeJlbHO paCWHpS!eTCSI 38.r:tHHH ~pORT HMnynbca. norrOJlHHTeJlbHO 

K 9TOMY B rrepBOM cnyqae B 38BHCHMOCTH OT MeCTa npo60SI HCKpbl B KaMe

pe H aMITJlHTy.r:tbi HMnynbCHOI'O HanpS!>KeHHSI nHT8HHSI B HMnyJlbCe TOKa HCKpbl 

Ha6JliD.r:taiDTCSI Bbi6pOCbl o6paTHOH ITOJJS!pHOCTH pa3JlH'lHOH aMnJlHTY.r:tbi (puc,5) o 

3TH Bbt6pocbi nonHOCTbiD ucqeaaiDT npu nponyae KaMephi HeoH-renueaoA 

cMeCbiD, nporrycKaeMoil: qepea cnupT npu OOC H Bbtwe ao aceM .r:tuanaaoHe 

pa60'IHX HanpSI>KeHHil: ~eppHTOBOil: HCKpOBOil: KaMepbl H He38BHCHMO OT MeCTa 

ITpOXO>K.r:teHHSI HCKpbl B KaMepe (puC, 7), 

cllOTOI'pa~HH C.r:tenaHbl C 258-npOBOJlO'iHOil: HCKpOBOil: KaMepbl C W8I'OM 

H8MOTKH 1 MM H paCCTOSIHHeM Me>K.r:tY nJlOCKOCTSIMH npOBOJlO'ieK 8 MM, flu

T8HHe KaMepbl OCylJleCTBJlS!JlOCb a/B HMnyJlbC8MH HaiTpS!>KeHHSI .r:tJlHTeJlbHOCTbiD 

80 HCeK OT Jl8MITOBOI'O HMnyJlbCHOI'O HCTO'iHHKa /11/, OKOHe'!Hbiil: K8CKa.r:t Ko

TOpOI'O rrpHBe.r:teH Ha puc. 8. 

HeTpy.r:tHo .r:toranaThCSI, 'ITO pacwHpeHue aa.r:tHero ~pOHTa uMnynhca TOKa 

ucKpht H ycTpaHeHue nocne Hero Bbt6pocoa o6paTHoil: nonS!pHoCTH rrpoucxo

.r:tHT aa cqeT SIBJJeHHSI caMoraweHHSI paapSI.r:ta rrapaMH cnupTa a ycnoBHSIX rra

.r:taiCimero HanpSI>KeH~SI HCKpOBOI'O rrpoMe>KyTKal faWeHHe pa3pSI.r:t8 Bb13B8HO 

O'leBH.llHO, B OCHOBHOM nOI'JlOWeHHeM II8p8MH cnHpTa YJlbTpa<tJuoneTOBOI'O Ha

ny'leHHSI u rrornoweHHeM sHepruu qacTH sneKTpoHoa. 3ToT npouecc ycunuaa

eTCSI no Mepe na.r:teHHSI HanpS!>KeHHSI Ha C06CTBeHHOil: eMKOCTH KaMephl B rrpo

UeCCe OKOH'i8HHSI HCKpOBOI'O pa3pSIJla. Ha HH>KHeil: OCUHJ1JlOI'p8MMe puc. 8, 

.r:teMOHCTpupyiDIJleil: paa6poc TOKa B HCKpe rrpu nOCTOSIHHOM HMnyJlbCHOM HBn

pS!>KeHHH nHT8HHSI1 BH.r:tHO, 'ITO npouecc raweHHSI pa3pSI.r:ta B H8'i8Jle cna.r:ta HM

nyJlbca TOKa nO'ITH OTCyTCTByeT, a 3aTeM,H8'iHH8SI C HeKOTOpOI'O ero 3H8'le

HHSI1B03HHKaeT H ae.r:teT cna.r:t TOKa no HYJJSI no 9KcnoHeHTe. YcuneHHbiil: 9Kcno-

18 

,;a 

~ 

b 

(j 

B 

Puc,5. OcuunnorpaMMbl TOKOB HCKpbl 'lepe3 lj!eppHTOBbie KOnbUa HCKp 
KaMepbi, npoAyaaeMoli ueou-renueaoll CMeCb!Oj a, 6, B - cpop~ 

nynbCOB TOKa, COOTBeTCTBYIOIIIHX HMIIynbCaM HanpS!lKeHHSI IIHTI 
4, 5, 6 KB. Ueua MeTOK 10 uceK, 

Puc.6. OcuunnorpaMMa paa6poca TOKa paapMa KaMepbi no aMnnHTYA 
HMnynbCHOM nnTanuu B KB. Ueua MeTOK 10 uceK. 

17 



QOC, B OCHOBHOM napbl CIIHpTa B HCKpOBblX KaMepax T8K 

x npeaaaaaa'leHbi anSI ycTpaaeHHSI cse'leHHSI raaa, nmK

cTa6HnH38UHH Ha'lanbHOT'O npo6HBHOT'O HaiipSimeHHSI, pac

nnaTO IIO HaiipSimeHHID (anSI ysenH'IeHHSI S~~eKTHBHOCTH 

H nony'leHHSI xopoumx ycnosHfi anSI noKanHaauHH HCKpbi), 

~opMy HMnynbca TOKa HCKpbi npH npoayse Ka

CMeCbiD ( pHc.4a) H rrpH npoayse ee aeoa-:re

( pHC, 46), 'IT06bi 38MeTHTb, 'ITO B IIOCneaHeM 

~pOHT HMIIynbca, nononHHTenbHO 

OT MeCT8 IIp060SI HCKpb! B KBMe-

CHOT'O HanpSimeHHSI IIHT8HHSI B HMnynhCe TOK8 HCKpb! 

OCbl o6paTHOfi nonSipHOCTH pa3nH'IHOfi 8MIInHTyahi (pHC,5), 

npH npoayae KaMephi HeoH-renHeaoi!: 

IIpH 0°C H BbiWe BO BCeM aH8II830He 

cpeppHTOBOfi HCKpOBOfi KaMepbl H He38BHCHMO OT MeCT8 

B KaMepe ( pHC, 7), 

caenaHhi c 256-rrpoaono'IHofi HCKpoaoa KaMephi c waroM 

Memny nnocKoCTSIMH npoaono'leK 8 MM, ITH

s/s HMnynbC8MH HaiipSimeHHSI llnHTenbHOCTbiD 

HMnynbCHOT'O HCTO'IHHKa /11/, OKOHe'IHbii!: K8CK8ll Ko-

8, 

Sl, 'ITO paCWHpeHHe 38llHef'O cppOHTa HMIIynbca TOKa 

Hero Bhi6pOCOB o6paTHOi!: IIOnSipHOCTH IIpOHCXO

SI C8MOT'aWeHHSI pa3pSill8 IIapaMH CIIHpTa B ycn.OBHSIX IIa-

~SI HCKpOBOT'O IIpOMemyTKa, faweHHe pa3pSill8 Bbi3r8HO 

oM rrornomeHHeM rrapaMH crrnpTa ynhTpaq>HoneTosoro Ha

HeM SHepT'HH '18CTH sneKTpOHOB, 3TOT rrpouecc ycHnHsa

HHSI HanpSI)l{eHHSI Ha C06CTBeHHOfi eMKOCTH K8Mepbl B IIpo

HCKpOBOT'O pa3pSil(a, Ha HHmHefi OCUHnnorpaMMe pHC, 6, 

paa6poc TOKa B HCKpe IIpH IIOCTOSIHHOM HMIIynbCHOM Haii

BHllHO, 'ITO rrpouecc raweHHSI paapSina a Ha'lane cnana HM-

OTCyTcTayeT, a aaTeM,Ha'IHHaSI c aeKoToporo ero 3Ha'le

crran TOKa no HynSI no SKcnoHeHTe, YcHneHHbii!: SKcno-

16 

... ; 

b. 

c 

B 

PHc,5, 0CUHnnorpaMMbl TOKOB HCKpbl '!epea <!leppHTOBbie KOflbU8 HCKpOBOH 

KaMepbi, rrponysaeMoli HeoH-renuesoli CMeCbiOj a, 6, a - llJopMbi HM
rrynbCOB TOK8 1 COOTBeTCTBYIO!UHX HMIIYflbC8M Ha!IpHlK9HHH IIHT8HHH 
4, 5, 6 KB, UeHa MeTOK 10 HceK. 

Puc.6, OcuunnorpaMMa paa6poca TOKa paapMa KaMepbi no aMrrnnTyne rrpu 
HMrrynpcHoM IIHTBHHH B KB, UeHa MeTOK 10 HCeK • 

• 
17 
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PHc.7. OcuHnnorpaMMbi TOKOB HcKpbi qepe3 q>eppHTOBble KOIIbua HCKpoaoti 

KaMepbl
0 

IIpOilyBaeMOH HeOH-rerrHeBOH CMeCbiO '!epe3 CIIHpT IIpH 0°C, 
a,6,a,r H ll - <!>opMbl HMIIYIIbCOB IIpH HaiipSDKeHHH IIHTllHHH 4,5,6,7 H 

8 KB. UeHa MeToK I 0 HCeK. 

18 

.,. t i -

.11.-r~-1 1 

Tp,·l 'J. 

ct)!~r-1 ---+--L_j 

-.. · 
CJ 10, 

cp ~~"I 

PHc.8. 0KoHe'!Hb!H KllCKall HMIIYIIbCHOro HCTO'IHHKa IIHTllHHH Ka~ 

HeHuHanbHhln crran TOKa rronyqaeTC£ aa cqeT yBenHqeHH£ con 
~ 

KpOBOI'O rrpo6og, Bbl3B8HHOI'O MeX8HH3MOM I'8WeHHg HCKpb 

HanHqHe H OTCyTCTBHe Bbi6poCOB B TOKe HCKpbl nei'KC 

9KBHBaneHTHOn CXeMe pa3pgna C06CTBeHHOn eMKOCTH KaMepb 

THB.neHHe HCKpOBOI'O pa3pgna R P H HHnyKTHBHOCTH rrp01 

paapgna L n (pHC. 9). KaK H3BeCTHO /10/, TOK paapgna 

rrpHBeneHHOA cxeMe orrpenengeTcg Bbipa)l(eHHeM: 

je 
U ok 

"'h (3 t • 
-at 

• e 
f3·Lrr 
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.ll 

ITITOrpaMMbl TOKOB HCKph! '!epe3 q•epp11TOBhle KOIThUD HCKpOBOH 

, npoayBaeMoii HeoH-rerrHeBoii CMeChiD Yepe3 cnHpT npH 0°C, 
H A - <jiOpMbl 11MITYIThCOB ITpH H8ITpSiiK0HHH ITHTOHIHI 4,5,6,7 11 

UeHa MeToK I 0 HCeK. 

18 
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P11c.8. 0KOH0'1Hb!H K8CK8A HMITYIThCHOI'O IICTO'IHI!Ka ITI!T8HIIll KaMepbl /9/, 

HeHUHanbHhiH CIT8Jl TOKa rrony~aeTCH 38 C~eT y~enH~9HHH COITpOTHBneHHH HC

KpOBOI"O rrpOOOR, Bhl3B8HHOI"O MeXaHH3MOM I"aUieHIHI HCKpbl MOneKynaMH, 

HanH~He H OTCyTCTBHe BhlopOCOB B TOKe HCKpbl nef'KO OO'bRCHHTb ITO 

9KBHBaneHTHOH cxeMe paspgna coocTBeHHOH eMKOCTH KaMephl CK Ha corrpo

THBneHHe HCKpOBOI"O pa3pRJl8 RP H HHJlyKTHBHOCTH rrpoaono~eK B UeiTH 

paspgna L n (pHC. 9). KaK H3BeCTHO /10/, TOK paspgna i 9MKOCTH B 

rrpHaeneHHoA cxeMe orrpenenReTCR Bbipa)KeHHeM: 

i = 
U ok 

sh {3 t , 
-at 

• e 
f3·Lrr 
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CH 

PHc.9. 3KBHBalleHTHaH cxeMa pa3pHna co6CTBeHHOH 

9MKOCTH K8M9pbi '!epe3 HCKpy • 

R P 
f3-va 2

-
I 

LT 
II k 

2Ln 

U ok - H8'18llbHOe HanpsnKeHHe Ha eMKOCTH CK, npH a >> f3 Kone5aHH51 B cxe

Me HOC51T CHIIbHO 3aTyXaJOIUHH Xapa·KTep. 

no ~OTOrpa~H51M HMllYIIbCOB TOKa anSI cny~a51 HCKpOBOI"'O pa3pHaa 'lepe3 

H€lOH-renHeByiO CMeCb ( pHC, 5) BHaHO, 'ITO 3TH KOne6aHH51 Bbi3biB8IOT Bhi6-

poc TOKa o6paTHOH ll01I51pHOCTH, a B cny'lae ao5aBKH K HeOH-renHeBOH CMe

CH napOB CllHpTa pHC, 7 OHH llOIIHOCTbiO OTCYTCTByiOT. 

HeTpyaHO BHaeTb, 'ITO o6paTHbiH Bbi6poc TOK8 B STOH CXeMe MO)I{eT 

HMeTb MeCTO B Clly'lae, Koraa llOCT051HH851 BpeMeHH paapgaa eMKOCTH R P • C k 

MeHhme llOCT051HHOii: speMeHH paap51aa napa3HTHoii:. HHayKTHBHOCTH L n I R P • 

Bo BTopoM cny'lae R c k >:> L I R , nosToMy paapM HHnyKTHB-
P n P 

HOCTH ycneaaeT cneaoaaTb aa paap51aOM eMKOCTH H cxeMa aeaeT ce651 KaK 

npocTa51 R C ueno'IKa. 

20 
~ 

i 

& ' 

no cpenHeii: nnHTenhHOCTH cnana sKcnoHeHTbi (pHc, 7) 

IIHTb llpH6JIH)I{eHHOe 3H8'1eHHe COllpOTHBIIeHH51 HCKpb! llpH paap 

apeMR crrana (3 ~ 4) R P • C k • .Un51 HMnynbca (pRe, 7r) H 

90 HCeK 3,5 R P • C k 3,5, RP • 180,10-12 • 

OTKyna 

R 
p 

90,10-9 
150 OM, 

3,5,180.10-12 

B HeOH-renHeBOM paapgne STO conpoTHBneH!fe no'ITH Ha no 

YBeiiH'IeHHe conpOTHBIIeHH51 B HCKpOBOM pa3pRne 38 C'ie 

ero napaMH CllHpTa cymeCTBeHHO ang pa60Tbl ~eppHTOBb!X HC 

T8K KBK OHO npenoTBpamaeT CTHp8HHe HH~OpM8UHH C ~eppHTC 

KOB KaMepb!, .UonOIIHHTellbHO K STOMY npouecc I'8lli9HH51 HCKI 

KaMepax cnoco5cTayeT paBHOMepHoMy pacnpeneneHHIO HCKpbi 

B MHOI''OTpeKOBb!X CIIY'I851X, 8TOMY )l{e CllOC06CTByeT H HHny! 

THBIIeHHe ~eppHTOBbiX KOIIeU npH nepeKIIIO'IeHHH HX H3 HyneE 

B enHHH'IHOe, 

B cny'lae 6onbmux KaMep H B cny'lae BbiHOCa MaTpHU 

Mep H8 3H8'1HTellbHbie paCCT051HHH B03M0)1{HO 3H8'1HTellbHOe Yl 

nyKTHBHOCTH npOBOIIO'IeK Ln H BOCCT8HOBIIeHHe Bh16pOCOB x: 

Hoi!: oueHKOH nocTORHHbiX apeMeHH R P • C k H L n I R P 

CqHT8Tb nonyCTHMOe 3~a'leHHe Ln' npH KOTOpOM Bb!6pOCI: 

CTBOB8Tb, B Ka"'e~TBe nonOIIHHTellbHblX Mep nng raiiieHHR I 

MO)I{HO HCllOIIb30B8Tb BKIII0'19HHe B U9llb TOK8 HCKpbl 06'beMHbU 

H3I'OTOBII9HHbiX Ha OCHOBe ll8CT HIIH 06bi"'HhiX 8KTHBHbiX C 

x) 
B 9THX .yCJIOBHSIX H B yCJIOBHSIX 3H8'1HTellhHbiX TOKOB liCKpOBbiX K8Mep 

60llbiiiHMH 3830p8MH 6onee UelleCoo6pa3HblM MOJKeT OK838TbCSI HCJJOllb30B8 

o6p8THOI'O Bhi6pOC8 TOK8 B K8'!eCTBe pa6o'lei'O HMnyllbC8 38JJHCH B cjleppH1 

Bble Cep)le'IHHKH, npu 9TOM CnenyeT OJKH)l8Tb liOK8liH38UHii HCKpbl TOllbKO 

OllHY npOBOIIO'IKY H 38JJHCH TOllbKO B O)lHO ljleppHTOBOe KOllbUO, T,K. H8JJpll· 

JKeHHe H TOK 38JJHCH npOXOllSIT '!epe3 HYllh li HMeiDT 3H8'1eHHSI MeHhWHe ne 

BOH8'18llbHbiX. 
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CH 

.9. 3KBHBaneHTH8H CXeMa pa3pHaa C06CTBeHHOH 
eMKOCTH KaMepbi 'Iepea HCKpy. 

f3•ya2- -L_ 
L n c k 

HarrpH)l<eHHe Ha 8MKOCTH CK. f1pH a >> {3 

38TYX810U!Hll Xapa·KTep. 

Kone5aHHR B cxe-

HMrrynbcos TOKa anR cnyqag HCKpoaoro pa3pRaa"'lepe3 

( PHC. 5) BHaHo, 'ITO 3TH KOne5aHHR Bhi3hiB810T Bhi5-

a B cny'Iae ao5aaKH K aeoa-renHeaoil CMe

OHH rronHOCTbiO OTCyTCTBYIOT. 

'ITO o5paTHhlll Bh!Opoc TOKa B 3TOil: CXeMe M0}1{9T 

, KOraa IlOCTORHH8R BpeMeHH pa3pgaa 9MKOCTH R P •C k 

apeMeaH pa3pRaa napa3HTHoil: HaayKTHBHOCTH L II I R P • 

R c k » L I R , IIOSTOMy pa3pga HHAYKTHB-P n P 

38 pa3pRaOM 9MKOCTH H CXeMa BeaeT C90R K8K 

20 

f1 0 CpeaHeil: anHT9nbHOCTH CIIaaa 3KCIIOH9HThi ( PHC. 7) MO}I{HQ OIIpeae

nHTb IIpH5nH}I{9HHOe 3H8'I9HHe COIIpOTHBneHHR HCKpbi IIpH pa3pgae, IIpHpaBHRB 

apeMR cnaaa (3~4) RP.c k • llnR HMIIynhca (pHc. 7r) HMeeM 

90 HCeK 3,5 R P • C k 3,5. RP 180.10-12 
' 

OTKyaa 

R 
p 

90.10-9 
150 OM. 

3,5.180.10-12 

B aeoa-renHeBoM pa3pRae STo coiipOTHanea~e IIO'ITH Ha IIopgaoK Meabme. 

YaenH'I9HHe COIIpOTHBneHHR B HCKpOBOM pa3pRae 38 C'leT CaMorameHHR 

ero IIapaMH CIIHpTa cymecTaeaao anR pa5oThi !fleppHTOBhiX HCKpOBbiX KaMep, 

T8K K8K OHO IIpeaoTapamaeT CTHpaaHe HH$OpM8UHH C !fleppHTOBbiX cepae'fHH

KOB KaMepbio .llOIIOnHHTenbHO K 3TOMy IIpouecc rameHHR HCKpbi B HCKpOBhiX 

KaMepax CIIoco5cTayeT paaaoMepaoMy paciipeaeneaHro HCKphi Me}I{LlY TpeKaMH 

B MHor·oTpeKOBhiX cny'I8RX. 3TOMy }1{9 CIIOCOOCTByeT H HHLlYKTHBHOe COIIpo

THBneHHe !fleppHTOBbiX KOnen IIpH IIepeKnJO'I9HHH HX H3 Hyneaoro COCTORHHR 
B 8AHHH'IHOe. 

B cny'lae 5onbmHx KaMep H B cnyqae BhiHoca MaTpHu IIaMRTH OT Ka

Mep H8 3H8'1HTenbHhie paCCTORHHR B03MO}I{HO 3H8'1HTenbHOe yaenH'I9HHe HH-

AYKTHBHOCTH IIpoaono'!eK Ln H BOCCT8HOBneaHe Bhi5pocoa x). CpaBHHTenb-

HOll oueaKoil: IIOCTORHHhix apeMeaH R P • C k H L II I R P MO}I{Ho IIoa-
,. 

C'iHT8Tb LlOIIYCTHMOe 3H8'I9HHe L n• IIpH KOTOpOM Bh!OpOChi OYLlYT OTCyT-

CTBOB8Tb. 8 K8'19(;TBe LlOIIOnHHTenbHbiX Mep Llng rameHH.si: Bbi5pocoa TOKa 

MO}I{HO HCIIOnb30B8Tb BKniO'I9HHe B U9IIb TOKa HCKphi 00'h9MHhiX COIIpOTHBneaHA 

H3rOTOBn9HHbiX Ha OCHOBe ll8CT HnH OObl'IHbiX 8KTHBHhiX COllpOTHBneHH:H. 

x) 
8 3THX .yCnOBHHX H B ycnOBIH!X 3H8'IHTenbHbiX TOKOB HCKpOBbiX KaMep C 

6onbWHMH 3830p8MH 6onee Uenecoo6pa3HbiM MQ)I{eT OK838TbCSI HCfiOnb30B8HHe 

o6paTHOI'O Bbi6poca TOKa B KB'!eCTBe pa60'!ero HMnyrrbca 38fiHCH B lj>eppHTO

Bbie Cep.Qe'!HHKH. DpH STOM cneayeT 0)1{H.Q8Tb ITOK8nH38UHH HCKpbi TOITbKO Ha 

O.QHy npOBOITO'!Ky H 38fiHCH TOnbKO B O.QHO lj>eppHTOBOe KOnbUO, T.K. Hanpsr

)l{eHHe H TOK 38fiHCH rrpOXO.QHT '!epe3 Hynb H HMeiDT 3Ha'!eHHSI MeHbWHe rrep
BOH8'!8nbHbiX. 

• 
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npH SKCnnyaTaUHH KaMep cneayeT y'leCTb 1 'ITO 3arpst3H9HHSI CnHpTa TaK

e npHBOastT K o6paTHbiM Bbi6poCaM TOKa, CHH)I{ast 's¢l<}JeKT rarueHHSI HCKpbl, 

llnst HarnstaHOCTH OUSHKH nopstaKa BenH'IHH TOKOB B ¢eppHTOBOa HCKpo

::>il: KaMepe no aaHHblM paCCMO'TpeHHbiX Bbl!ll9 OCUHnnorpaM Ha pHC, 10 H 11 

::>CTp09Hbl KpHBbiS 3aBHCHMOCTH TOKa HCKpbl H' , TOKa 06paTHbiX Bbi6po-

::>B i b H SMKOCTHOrO TOKa i 
0 

KaMepbl B aaBHCHMOCTH OT HMIIynbC-

HOrO Hanpst)I{9HHSI IIHTaHHst, 

B aaKJliO'ISHHe MO:>KHO cuenaTb cneuy!OLUHe BhiBOUhi: 

}, llnst perHCTpaUHH KOOpaHH8T B npOBOnO'IHb!X HCKpOBbiX K8MepaX npH

roaHhl HeCKOnbKO THnOB ¢eppHTOBblX Cepae'IHHKOB K8K nepeKn10'1810lUHX1 T8K 

H aanoMHHBIOIUHX ycTpoil:cTB. OaHaKo 6onee )l{enaTenbHhi cepae'IHHKH H3 Ma

TepHana 0,7 BT. 

2, TOK CI19UH8nbHOil: KOMneHCHpy!OIUeil: SMKOCTH s¢¢leKTHBHO KOMIISHCH-

pyeT eMKOCTHbiS IIOMSXH 38nHCH B rpyniiOBbl9 KOnbU8 M8TpHU naMstTH H o6ec-

119'1HB89T HM Haae)I{Hble ycnOBHSl pa60Tbl, 

3, llnst MaTpHU KaMep xapaKTepeH pe)I{HM nepeKnl0'1810lUHX 3Y 1 B KOTo-

pOM Bb!XOaHble CHrHanbi M8TpHU HMSIOT BenH'IHHbl 1 n03BOnst!OlUH9 nepeaaB8Tb 

HX no Ka6enl0 6ea npeaBapHTenbHoro ycHneHHst Ha paccTORHHR 60 H 6onee 

M9TpOB, 

4, BpeMH nepeKn10'19HHR ¢eppHTOBblX cepae'IHHKOB OT TOKa HCKpbl B 

3 8 M9HbW9 50 HC9K
1 

a npH C'IHTbiB8HHH OHO MO:>K9T 6hiTb paBHO 100 HC9K, 

nosTOMY ¢eppHTOBbl9 cepae'IHHKH He MOryT orpaHH'IHB8Tb CKOpOCTb perHCT

paUHH B HCKpOBblX KaMepaX, 

5, BoaMO)I{HOCTH npocTpaHCTBeHHoro paaperueHHR H oaHoBpeMeHHOil: p~

rHCTpauHH 6onbliiOrO 'IHCna Tp9KOB IlpOBOnO'IHbiX HCKpOBb!X K8M9p C ¢eppH

.TOBblMH Cepae'IHHK8MH 3H8'1HT9nbil:O 60nblii9 1 'I~M C M8rHHTOCTpHKUHOH!l:biMH 

nH!l:HSIMH, HM910IUHMH MHHHM8nbHbiH TOK perHCTpaUHH HCKpb! 10t-15 a, 

6, napbl CI1HpT8 B IlpOBOnO'IHbiX HCKpOBbiX K8M9p8X C ¢eppHTOBOil: na

MHTbiO He06XOaHMbl il:9 TOnbKO anst ycTp8H9HHH B HHX CB9'19HHH1 nOJKHbiX npo-

6oeB, nony'leHHH ycnOBHH anR XOpOlii9H noKanH38UHH HCKpbl H CTa6HnH38UHH 

HX pa60'IHX X8p8KT9pHCTHK 1 HO H ang yCTp8H9HHSI Bbi6pOCOB TOK8 o6paTHO~ 

nonRpHOCTH 38 C'I9T s¢¢leKTa C8MOr8lii9HHSI HCKpb!, 3TO ycTp8HR9T B03MO)I{

HOCTH CTHp8HHH (noTepb) HH¢lOpM8UHH B M8TpHU8X 118MHTH IIpOBOnO'IHbiX HC

KpOBblX KaMep, 
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TaUHH KaMep cnenyeT Y'19CTb 0 'ITO 3arpH3H9HHH CITHpTa TaK

aTHbiM Bhi6pocaM TOKa, CHif)I{8H ScpcpeKT rarneHHH HCKpbi, 

OCTH OU9HKH ITOpHnK8 BeJIH'IHH TOKOB B cpeppHTOBOH HCKpo

HbiM paCCMO'TpeHHhiX Bbllli9 OCUHJIJIOrpaM Ha puc, 10 H 11 

3aBHCHMOCTH TOKa HCKpbl H' , TOKa 06paTHbiX Ilb!6po-

TOKa i c KaMepb! B 3aBHCHMOCTH OT HMITyJibC-

c.o:enaTb cne,o:y10u.me BhiBOAhi: 

TpaUHH KOopaHHaT B ITpOBOJIO'IHbiX HCKpOBbiX KaMepaX ITpH

Cepne'IHHKOB KaK rrepeKJIIO'IaiOlliHX, TaK 

6onee )KeJiaTeJibHhi cepne'IHHKH ua Ma-

HOH KOMIT9HCHpy!OIUeH 9MKOCTH scpcpeKTHBHO KOMITeHCH

B rpyrriTOBhle KOJlbUa MaTpHU ITaMHTH If o6ec

YCJIOBHH pa6oTbi, 

KaMep xapaKTepeH p9)1(1fM rrepeKJIIO'IaiOIUHX 3Y, B KOTQ

aJibl M8TpHU HMeiOT BeJIH'IHHhi, IT03BOJlHIOlliHe rrepellaBaTb 

rrpensapHTenbaoro ycuneauH aa paccTOHHHH 60 H 6onee 

KJliO'IeHHH cpeppHTOBbiX Cepne'IHHKOB OT TOK8 HCKpb! B 

, a ITpH C'IHTb!BaHHH OHO M0)!{9T 6b!Tb paBHO 100 HCeK, 

He MoryT orp8HH'IHB8Tb CKOpOCTb perHCT-

rrpocTpaacTseaaoro paaperneHHH H onaospeMeHHOH p~

'IHcna TpeKOB ITpOBOJIO'IHb!X HCKpOBbiX KaMep C cpeppH

MarHHTOCTpHKUHOHI\blMH 

If MHHHMaJibHb!H TOK perHCTpaUHH HCKpbi 10t-15 a, 

B ITpOBOJIO'IHbiX HCKpOBbiX KaMepax C cpeppHTOBOH rra

TOJlbKO aJIH yCTpaHeHHH B HHX CBe'leHHH, Jlo:>KHbiX rrpo

XOpOllieH JIOKaJIH3aUHH HCKpbl H CTa6HJIH3aUHH 

epHCTHK, HO H nnH YCTpaHeHHH Bbi6pOCOB TOKa o6paTHO-"l 

scpcpeKTa CaMorarneHHH HCKpb!, 3To ycTpaHHeT B03MO)I{

OTepb) HHcpOpMaUHH B MaTpHUaX ITaMHTH ITpOBOJIO'IHbiX HC-
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7. 3cj:KpeKT caMoraweHHSI HCKpbi napaMH cnupTa ocna6eaaeT npu Hanu

'iHH aarpS13HeHHSI a raaoaoA cMecu, CneayeT OTMeTHTh, 'iTO cnnpT SlanS!eTCSI 

CpeaCTaOM O'iHW9HHSI CM9CH, 

8. B npoaonO'iHbiX HCKpoa&rx KaMepax 6on&llllx paaMepoa c BbiHeceHHbiMH 

M8TpHU 8MH li8MSITH, C 6onbWHMH 3830p8MH Me>tmy nnoCKOCTSIMH npoaono

qeK 6onee uenecoobpaaH&IM Mo>KeT OK838TbCSI ncnon&aoaaHHe o6paTHoro 

a&I6poca TOK8 HCKpbi a K8'i9CTae pa6oqero HMnynbCa 38liHCH cpeppHTOabiX 

cep.ll9'iHHKOa, 
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