
06bELH1HEHHbit1 
J.1HCTJ.1TYT 
.HllEPHbiX 

J.1CCJIEDOBAH J.1 t1 

lly6Ha 

B 
! 

A. T. MaTlOlllHH, B. T. MaTlOWHH 

I nocnELlOBATEJibHOE nHTAHHE nPOME)l(YTKOB 
HCKPOBOI1 KAMEPbl I ~$91 496"' lVI, e R0-,.3. 

I 
~ tt6S 

,. 

~ .- ' . 

. .. 
' 



P-1937 

B.H. rycbKOB,, A. T. Ma'J1IOWHH, B, T. MaTIOWHH 

nocnEllOBATEnhHOE nJ1TAHHE nPOME)KYTKOB 
HCKPOBOJt KAMEPbl 

Haupasneuo B nT3 

· ac;~.r~~:)SJt!:ZlU~.~~ fi~CTi'fJj'l' 

f:\ll~Z:Shl}( ~CCl:t;!Gtl;::!~:fi 

E!:iGiH•lOTEHb 



nng HCnbiTilHHfi Dbinll B3S!Til DCKpOBilS! MHOrOnpOMG>K)"TO'IHilS! KllMepa (pnc. 1) C BHGW

HHMH raoapHTilMH 180x450x570 MM
3

• 

repMGTH'IGCKH ynnOTHGHHblfi KOpnyc KllM9pb! o6pa30BilH CTGHKilMH H3 Opi'CTeKna, 

COGilHH91lllbiMH MeTannH'I9CKHMH DOJITBMH H anOKCHJlHbiM KneeM. 

8 na3bl1 Bbi¢peaepOBilHHble B CT91IKilX KllMGpbl, rnyfiHHOfi 5 MM, BOTilBnGHbl 9 H30UH...; 

pOBilHHbiX no KpllSIM Jl!OpllUIOMI!HlleBbiX nnaCTHH-aneKTpOJlOB nnOWilllh!O 415 x410 MM2 H Ton

WHHOfi J MM. Me>KaneKTpOJlHOG pllCCTOSIHHe 12 MM C KOHCTpyKTHBHblM paaopOCOM ±.0,5 MM
1 

KaMepa HllnOUHS!nB.Cb IIGOIIOM 'ocooofi 'IHCTOTbl' JlO llllBUGHHS! 1,02 BTM. 

TlpOJlOU>KGHHG CTGHOK KllMGpbl OopaayeT BbiCOKPBOUbTHbll1 OTCGK 2 C · pll3MG!llGIIIIbiMll 

B HGM S.neMeHTSMH ODbi'IHOfi OXGMbl napaMGnbHOI'O nHTa!IIIS! KaMepbl (pno. 2). 

OoHOBHbte napaMeTpbi KaMepbl n paapMHOro yoTpofioTBa npn napanneUbHOM IIJI'J'aHHH 

npOMG>K)"TKOB! 

1) paC'IeTHSS! GMKOCTb npoMe>KyTKa w 125 n~, 

2) 'IIICUO IICKpPBbiX npOMG>K)"TKOB D 8, 

3) 0Dill8Sl GMKOCTb KaMapb! 1 H~, 

4) ODIJlaS! 31lpMH8Sl GMKOCTb 4 1!~, 

5) ~pOHT BbiCOKOBOnbTHOI'O HMn)"llbCa ~ 100 HOeK, 

6) nanpSI>KGHI!e nnTaHl!SI 0-30 KB • 
' 

Tlpn DOBbiWeHiill HanpSI>KeHHg IIHTilHliS! llO 16-18 KB no BCGM 'IGTb!PeM )"I'l!BM K.&MGpbl 

B03HHKBIOT npooon H3-38 HGCOBepWeHCTB KOHCTpyK!lHll. Benn'll!Ha paDO'IGI'O llllnpSI>KeHl!Sl !Ill-

TllHII.!l 31lBHCHT OT Bp9MGHH, npOillGilW9I'O 0 MOMGHTil HanonHGHllll KaMepbl HGOHPM H 

nooTeneHHO pllCTeT. 

KaMepa nOKaaana CGO.!l llOCTaTO'IHO HllllG>KHbiM OJllll)'l'pettOBbiM nplloOpOM npl! pllDOTG 

Hll ny'IKG CHHXPO~Il30Tp0Hil OIUUI. 

Ha pnc. 3 npnseneHa cxeMa nocnenoBSTenbno-napanneUbaoro nH'J'IlHH.!I npoMe>K)"TKOB 

HCKpOBOfi KllMepbl. TlpOMG>KyTKH OD'bGilHHGI!bl B 2 napanneUbHO BKUIO'IGHilbiEI rpynnbl. I 
1 

II • 

Ka>KilllSI rpynna conep>KHT no 4 nocnellOBaTenhHO BKniO'IGHHbiX npoMe>Ky'J'tta. ITooTOSIHHil.!I 

speMeHn paap,g:na onpeJlenSieToSI conpoTnsneHl!eM R 
4 

n aap.!lllHOI1 eMKOCTbro. C c y'leTOM 
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nenefi }lennTellli Bb!COKOBOJlbTHOI'O IIMUyllbca R 7- Rl4, c8 - cllf B OTJlH'IHe OT cxeMbl pHc.2 

UOJl!IpHOCTb HBIIpli*eHHli O'IHlliBIDlliei'O UOJlli qepeJlyeTCli UO 3HBKY B npoMe*YTKBX OTHOCHTellb

HO UOJl!IpHOCTII HMUynbCB UIITBHHli, nnli CHliTIIli XBpBKTepHCTHK OT}leJlbHblX UOCJleJlOBBTeJlbHO 

BKJliD'IeHHblX 2, 3, 4 npoMe*YTKOB nepaoOTBIDlllHe aneKTpOJlbl 'lepea BblCOKOOMH09 COilpOTHBJle

HHe llOJlY'IBJlH llOTeHUHBJl oJIH*afiruei'O paoOTBIDruero, 

nnli BblpBBHIIBBHHli aqxpeKTHBHOCTH napanJie1IbHO BKJIID'IeHHblX rpyllll (llOJIOBHH KBMepbl) 

BKniD'IBJIBCb KOppeKTnpyromaSI nenb C
11 

R
19 

, no}loopannali aKcnepnMeHTBllbHO. PerynHpOB

Ka nocTosrnnofi apeMenn ocymecTBJiliJIBCb naMenenneM R4 , 

napaMeTpbl KBMepb! H pa3plillHOI'0 ycTpofiCTBa npn llOCJie}lOBaTSJlbHOM llHTBHHH llpOMe-

myTKoa:· 

1) paC'IeTHBli eMKOCTb 4-X llOCJI9Jl0BBTellbHO BKJliO'IeHHb!X npoMelxyT)tOB 

(rpynna) 

2) eMKOCTb KBM9pbl B llOCJl9}l0B8TenbHD-Il8p81lJleJibHOM 5KJliO'IeHUH 

.. 31 n¢, 

62 n¢, 

3) ¢ponT BblCOKOBOJlbTHOrO HMITYJlbCB 
30 HCeK, 

0-30 KB, 
4) H81lp!ImeHH9 llHTBHHli 

npn llOBblllleHHII Hallp!ImeHHli llHTBHHH }l0 24-28 KB BO BCeX '19Tb!PE!X yrJ1BX KaMepbl 

HaCTynaiOT npOOOH, npn HCilb!TaHHH 8-MH llOCJl9JlOBaTeJlbHO BKJ110'19HBb!X llpOMe*yTKOB 

pa3pliJl npOHCXOJlHT Me*JlY Kpb!lliKO!l KaMepbl (oprCT9KJlO) H BblCOK050JlbTBbiM 9JI9KTp0JlOMo 

3KcnepHMenTaJlbnble peayJlbTaTbl 

nocKOJlbKY B }la1IbnellmeM H31lO*eHnH ¢nrypnpyeT T9pMHn *a¢¢QKTnBHOCTb K.aMepbl• 

neooXO}lHMO llOHCBBTb ere ana'leHHe, 

non aqxpeKTHBHOCTbiD perHCTpallnH OJ]HSlrO HCKpOBOrO npOMelKyTKB llOBBMBeTCH OTno-
. . -/1 2/ 

menne 'IUCna aa*uranull npoMe*YTKa K qucny npoxo*JleHHfi 'laCTHil qepea nero ' 

B KBMepe ua n 

npHnUMBeTCH B KB'IeCTBe 

llpOMe*YTKOB Cpe}lnHH a¢¢9KTUBHOCTb perUCTpBilUU npOMemyTKa 

a¢¢eKTHBHOCTU Cpao8Tbl)38HHH K8M9pbl UJIH, K0p0'19, a¢¢QKT.IIBHOCTH 

K8M9pbi1 T.e.! 

IJ=_h..I 1ft 

3Jlecb '71 

N 

1 n N 1=·1 
'1 = LI 

n t= 1 

aqxpeKTnsnocTb perncTpanuu npoMemyTKa, 

'IHCno npoxo*Jlenufi qacTHn, 

k
1 

- 'lncno aa*nranull i -Tore npoMelKyTKa, 

Ha puc. 4 npnae}lenhi KPHBbie aqxpeKTHanocTn KaMepl>l una napanneJlbnor:o .1 .n 

llOCJleJJOBaTellbno-napannellbHOI'O 2 llUTBHUli B 38BUCH~OCTH .~ B9J1HqBRbl nanp~enn~ 

rut'.I'BIUUl, llpHXO.IlHII!SfiCH l1a upoM~ 

4 

( 1) 

I 
1 

\ 
v 

a:s Emax' 
nl 

( n 1 - 'IHCJlO llOCJle}lOBaTeJlbHO BKJIID'IeHHblX llpOMe*yTKOB' 

Emax- MaKCHMBJlbHali nanpmKeHHOCTb nona B npoMemyTKe), 

nna 1 3BMeTHO BblpB>Keno *nnaTO" 50% a¢¢eKTHBnOCTU llpH Vdo =6 -10 KB,. 'ITO 

OObiiCHlieTCH He TOJibKO OCOoenHOCTliMII CllOCOOB llHTBHIIH, no II HOCOBepmeUCTBOM KOnCTpyK

UIIH KaMepbl, noaToMy B }l8JlbneiillleM }lJIH K8M9pbl C napaJIJiellbnbiM llHTanneM llpHHliTB 

"nJleBJIH3HpOBannag• aqxpeKTHBHOCTb cpaoaTblBBHHSI, DnpeJleJISieMBH KBK CpeJlHHH a¢¢eKTUBnDCTb 

CpaoBTLIBBnHH • C}lBOennoro• llpOMemyTK81 COCTOHII!ei'O H3 napbl CMemHbiX, C OOllliiM Bb!COKD

B01IbTnbiM anenTpOJlOM, npoMe*YTKOB npn ycnoann, 'ITO aamnranne XOTH ow OJlnoro Ha npo

Me*yTKOB napbl C'IHTaeTCH cpaoaTbiBBnHeM napbl, npH llpHnliTblX panee Ollp9Jl9JienHHX aqxpeK-

THBHOCTb KBM9pb1 

m 

IJn a 
m 

I '1 = _•_ I r1 , 
1=·1 1 m N 1=1 

(2) 

3JleCb '71 a¢¢eKTHBnOCTb i -Toro "CJlBOennoro• llPOMemyTK81 

ma·-2--, 
r • - 'IHCJIO aamnrannfi • C}lB09nHOI'O" llpOMe*YTK8, 

TannM o5paaoM,50% a¢¢eKTnanocTb KaMepbi c napannenbnhiM nnTanueM (puc. 4) COOTBeT

CTayeT 100% "u.lleanuanposannoa• a¢¢enTuanocTn (pHc. 5). 

noJlC'I9T a¢¢eKTBBnOCTU B CJiy'lae llOCJie}lOBaTeJibnOI'O U llOCJl9}lOBBT9Jibno-napaJIJl9Jib

noro nnTanna npoHaaounTCH ooLI'IHhiM cnocoooM .<~. (.1) )~ 

Ha pnc. 5 npeucTasnenbi cpasnuTeJibHhie xapaKTI:lpnCTBKH a¢¢enT.nanocTn I] }lJlH 

rpynn I , II B nocnenoaaTenbHOM BKJIIO'Iennn n H 1J 
11 

JlJIH napannenbnoro nnTaHHli B 

3BBHCHMOCTH OT Hallp!ImeHHli V do H BpeMenn 3B}lep*KH HMilyJlbCB 13 

3aBHCHMOCTH a¢¢eKTUBHOCTH I] OT l!Bilp!ImeHHSI Vd H 38Jl9PX<KU HMnyJlbca t a 
. 0 

npn nocnenoaaTeJlbao-napanneJlbnOM nnTan.nn (pnc. 3) npnae}leHbi na pnc, 6, 

~OTOI'pa¢nu TpeKOB llpH napa~eJlbHOM llUTannn UCKPOBb!X npoMemyTKOB UOKa3Bl!bl 

HB pnc, 7 H 8 , npu llOCJieJlOBBT9Jlbl!OM - liB pUC, 9, Bn}l TpeKOB, KOTOpblfi Ol!H HM910T B npn• 

cyTcTsnn oqnmaromero nonSI, npeucTa.anen na pnc, 10 u 11, BuJlHa JlH¢¢yanocTb Tpenos·· .B 

npoMe*yTnax, r}le nanpaanenne O'IHmaromero nonSI n nMnyJlbca coarraJlann. 

Pnc •. 12, 13, 14, 15 npej]CTB.BJIHIDT coooll THilH'IHhle <j>oTorpa¢nH O}lHOBpeMeHHoll perH

CTpannH JlBYX H Tpex 'IBCTHU llpH pa3nbiX Cnocooax IIHTBHHlio 

Bee ncnwTaHHH KBMepbl obiJIH npoaenel!bl c KOCMH'leCKHMH 'IBCTnllaMH; nng KamJiol!: 

TO'IKH KpHBOfi HBOHpanaCb CTBTHCTBK.a H3 30-50 CJIY'lB9B ( N =30-50, CM, (1), (2)), 

Oocym}lag nonyqenHhie peaynbTBTbl, Momuo OTM9THT& cnenyeromee: 

1, npa OJlHHBKOBbiX HBilplil*GHHHX V d a¢¢eKTU:BHOCTb KBM9pbl llpH nOCJl9Jl0BBT9Jlbl!OM 
0 

5 



BKnJO'ISHIIH llCKpOBb!X npOMelKYTKOB Bb!We, 'ISM npll napannenbHOM ( pllC, 4, 5), 

2, HapacTaarre a¢¢eKTilBHOCTil nprr noBhlWSHilll aanpH*SHilH V do H cnaa ee B aasrrcrr-

MOCTil OT 3Bil9PX<Kil llMnyllbCB ta xpyqe (prrc. 5). 

3, BpeMH naMHTil KaMepbr nprr paaabiX BKlliO'ISHilHX rrcKpOBbiX npoMemyTKOB (prrc.2,3) 

nprr5nll31lT9llbHO OllllHBKOBO KBK C O'IIlWBIOWIIM noneM, TBK ll 5e3 Hero (pllC, 5,6), 

4. Yrnosbre npo5orr nprr nocneaosaTellhHOM BKlliO'IeHilll npoMemyKTOB HacTynaiOT paHbwe. 

3TOJ no -BilllllMOMY, HSilOCTBTOK llBHHOll KOHCTpyKUilii KBM9phl, 

5. TonwHHa rrcxp no Tpexy nprr nocneaoaaTenbHOM BKUIO'IeHHil npoMemyTKOB 

R C nocn, ~ R C napan,) MSHbWe ll 5onee paBHOMepaa, HSCMOTp!! Ha KOHCTpyKTHBHhle 

aenocTaTKil xaMepbr, PasaoMepHoCTh o5'b!ICH!IeTC!I TeM, 'ITO TOK paap!llla npn nocneaoeaTenb-

HOM UllTBHilll OllllH ll TOT me llll!l BCSX npoMemyKTOB, KpOMe TOre, CUSAyeT omnaaTb yMeHh-

weHil!l speMeHrr ¢opMrrpoBaHil!l 11 ero ¢nroxTyauHll, onpeaen!leMoro B aToM cnyqae npH npe>

'IIlX paBHbrx ycnoBH!!X speMeHeH paaeHTH!! HcKpbr B npoMemyTKe c Han5onee 5naronpnsrrHhlMH 

ycllOBil!IMH ¢opMilpOBBHH!I pa3p!llla (1IOHH3BUHH, Hanp!!m9HHOCTb 8ll9KTpH'I9CKOrO UOU!!), 

6. CneurranhHBre H3MepeHHH a¢¢eKTHBHOCTH KaMepbr npn OllHOBpeMeHHOl! perncTpauaB 

HSCKOUbKHX 'IBCTHU - "MHOrOTpeKOBOl!' a¢¢eKTilBHOCTH - He npOII3BOilHUIICb, MomHO OTMe

TilTB,'ITO Upll UOCU91l0BBT9UbHOM llHTaHHll Ha5UIOilanBCb OllHOBpeMSHHaH perHCTpaUHH KaMepol! 

HSCKOUbKHX '<JBCTHU npH cpaBHHTSllbHO Hll3KIIX 3Ha'<JeHHHX HaUpHmeHHOCTil 8ll9KTpll'I9CKOrO 

nong a npoMeJ!<yTKe (pHc. 13, 15), 

7, nnH ysenuqeHHH "MHOrOTpeKOBOl!• a#eKTHBHOCTII, nOMHMO ra30Bb!X no5aBOK 

/3/ 
HymHO yeenll'IHBBTb UH5o llllllTSllbHOCTb BbiCOKOBOllbTHOro HMnyilbca, UH50 era aMUllHTyllY , 

npH ysemPieHHn R c • KBK 113B9CTHO, 3Ha'<JHTenbHOro yny'IWSHHH "MHOrOTpSKOBOCTH" He 

Ha5nronaeTcH, 

Yeeirn"l:eHne aMnnnTYilbl npn OllHOBpeMeHHOM coxpaweHnn nnuTeilbHOCTH ¢poHTa, nerqe 

OCYWSCTBilTb ilpH nocnenoBaTellbHOM nnTaHnH, nOCKOUhKY o5waH SMKOCT& ICSMepbl C nocne

llOBaTellbHO BKll!O'ISHHblMII npoMeMyTKaMII B n 
2 

pa3 M9HbW9 KBM9pb1 C npOMemyTKaMH, 

BKlliO'ISHHb!MH napanneilbHO ( n -'IIICUO npOMSMYTKOB), 

N\OMHO OMHilaTb yny'IWSHIIH 'MHOroTpeKOBOll' a¢¢eKTIIBHOCTH KaMepbl Upll UOCUSilOBB

TenbaOM BKlliO'ISHHU HCKpOBbiX npoMemyTKOB, 8 U0Uh3y 8TOro o5CTOSIT9UhCTBa roaopi!T II TOT 

¢aKT, 'ITO 'MHOrOTpSKOBag• a¢¢eKTHBHOCTb KilMepbl C 50UhWIIM pa3p.!lllHbiM npOMemyTKOM 

llOCTaTO'IHO Bb!COKB a KaMepa C UOCll91lOBaTeilbHbiM UIITaHIISM 3aHIIMaeT, UD-BIIIlBMOMy, 

CpenHee nonomeHHe MSMilY TaKOl! KaMepol! II KaMepol!, COCTOHW9l! B3 MHOf'llX npOMeMyTKOB1 

CO'I9Tag npeBMyweCTBa nepaoft - MBUag SMKOCTb, Bb!COKBR a#eKTII;BHOCT&, paaHOMepHOCTb 

CBe'ISHIIR TpeKa H BTOpol! - ynpaaUR9M09 8ll9KTpii'19CKHM noneM apeMR UaMSITB, OTnB'I;IlHCb 

OT nocnenHell 'apeMeHHoll ceneKTBBHOCThiO' aa c'leT 5onee xpyToro cnaaa a¢¢eKTIIBHOCTH 

B~ 3l!lffiCHMOCTJI OT mu:replKKH HMIIymiCH, 

6 

!i; 
r 

f. 

r 
1 

',\· 
I, 

n U T e p a T y p a 

1. H.l1. fpOMOBa, <P.nerap, 8.11. HuxanopOB, r. neTep, A.<l>. nncapes. XapaKTepiiCTHKH MHOro 

cnol!Holl HCKpOBOl! KBMepbl c pa3nB'<JHb!M raaoBhlM HanonHeHHSM, npenpHHT OIHII1, 11l63, 

2. B.A.N\uxal!noa, B.H.PoliHIIWBHnn, r.E.lfuxoaaHH, YnpaamieMaH HCKpOBag KaMepa- HOB: 

npn5op llUR Ha5UI01!9HHH Cll91l0B aap!!MSHHbiX qaCTHU, nT3, 1 1 11J61, CTp, 31J, 

3, S.Miyamoto.: Discharge Chamber. Nuovo Cimento, Vol. :27, No. 6, p. 1325-1346 (1963). 1 

Pyxoniicb nocTynuna a nanaTeilbCKBl! OTnen 

7 HHaapsr 11l65 r, 

Pnc, 1. <llOTorpa¢uH aoCbMIInpoMemyTKoaol! IICKpoaol! 

KBM8pbl, J - repMSTH'<JSCKHll 05'beM, 

2 - B:biCOKOBOllbTHbrll OTCSK, 
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Puc, 2, npnHliHIIHSJibHBB CX9MB IIBpannenl>HOro IIBTBHIIB UCB:pOBhlX 
IIPOMeJKyTKOB B:BMephl • 

.;..SOk'b 

nog:.tva 

R,s 
as 

.fn 
0.6 

Pnc. 3. npnHIIIIIIHanbHag CXeMa rrocneaosaTenl>Ho-IIapannem,noro IIHTSHUg 
HCKpOBhiX !IpOMeJKyTKOB KBMeph!, 

8 

t 
?, 
80 
~ 
0 

60 I 

4, I 

20 

0 

r. 
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y' 
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/ 
v•j 
2 4 

~ 1--r-

v r""A 

L.--' ~ 

'-
6 8 10 12 Udok8 ~ 

Puc. 4. 3asncnMOCTb a(jl<jleKTHBHOCTH KaMephl OT narrpSDKenng, 
1. napannenbnoe IIHTaHne, RC = 1 ,2 MKCeK, 
2, nocneJlOBBTenbHD-IIBpannenbHOe IIHTBHHe, RC =0,9 MKCeK, 

0 Q6 
t1 fi'IKCtK-

Pnc. 5. 3aBHCHMOCTb a¢¢eKTHBHOCTn KaMephl OT narrpiDKeHng 
Vd

0 
n 3BJl9PlKKH nMrrynLca t 8 npn rrocneaosaTellb-

noM n rrapannenLHOM rrnTannn rrpn paanuqnhlX anaqe-
HnBX RC (s MKCeK) n nanpiDKeHnl! oqnmaromero 
nong V , t - annapaTypnag aaaeplKKB nMilynLca, 

0 . 
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Pac. 6. 3asHCHMOCTb a<jl<jleKTHBHOCTH KaMepbi oT aanpiDKeHHl'l 
Vd

0 
H aaaeplKKH HMnynbca t 3 npa nocneaonaTenb-

uo-napannenbHOM nHTaHHH anl'l pa3HbiX aaaqeuail R C 
(n MKCeK} H uanpiDKeanil O'IHWaiOwero nong V. 

Pnc, 7. <:>o'l'orpacplUI Tpeltll J[OCMH'JBCJtoJ! 'IBCTHltbl 
npn napannenbHOM BKruP'IBHIIH HCKpOBb!X 
npOMBJKYTKOD KBMepbl RC •1 12 MKC9Kj 
V •0; Vdo • 5 KB, 

Pnc, 8. <:>oTorpacjma TpeKa B ycnonnax pnc. 7 
UpH ·ydL •16 KB, 

- 10 

., 

_,,_...? 

Pac, e; · <!>OTorpa<jlaa TpeKa npn nocneaonaTenhHo
napannanbHOM DKniO'IBHIIU npoMelKyTKOB1 

Rc-o,e MKcax v -o I vdo •5 ~~:a. 

Pnc. 10. c:>oTorpa<jlua Tpexa n ycnonuax pnc.9 
,npn V .. 40 D: 1 t 3 a() 18 MltCBL 

Pnc. 11. <:>oTorpa<jlua TpeKa npa nocneA<maTt)lrbHOM 
· nu-rauuil: (1 rpynna) RC =0 19 Ms:cex; 

V -60 B
1 

Vd
0 

=5 KB t 8 =0,2 MK(:9Ko 

11 



P
n

c
; 

12
 • 

.P
o

T
o

rp
a

!j
lH

ll 
T

p
e

K
O

B
 

llB
Y

X
 

K
O

C
M

H
'le

C
K

H
X

 
'l8

C
T

H
U

 
u

p
n

 
n

a
p

a
n

n
e

n
b

H
O

M
 U

H
T

8H
H

H
, 

R
C

-
1,

2 
M

K
C

e
K

, 
v 

aO
, 

v d
o

 -=
6 

K
B

. 

P
n

c
. 

14
. 

<
P

O
T

o
rp

a
ljm

ll 
T

pe
;s

:o
a 

T
p

e
x
 '

la
cT

H
U

 
n

p
li
 

u
a

p
a

n
n

E
in

b
H

O
M

 
ru

tT
B

.H
H

ll'
 H

C
K

pO
B

bl
X

 
n

p
o


M

9l
K

Y
T:

S
:O

S
 

R
C

 
•1

,2
 M

K
C

e
K

; 
V

 
=

0
; 

V 4
0

 '"1
6 

K
S

. 

P
n

c
. 

13
. 

<
P

o
T

o
rp

a
!j

lH
ll 

T
p

e
K

o
a

 
n

p
n

 
n

o
c
n

e
A

o
a

a
T

e
n

b
a

o


n
a

p
a

n
n

e
n

b
H

O
M

 
n

n
T

a
H

H
H

 
R

C
 

=
0

,9
 

M
K

C
e

K
, 

v 
=

0
; 

V
d 0

=
5

 
K

a
. 

P
n

c
. 

15
. 

<
P

O
T

o
rp

a
ljl

H
ll 

T
p

e
K

O
B

 
n

p
n

 
n

o
c
n

e
u

o
a

a
T

e
n

b
H

o


n
a

p
a

n
n

e
n

h
H

O
M

 
n

n
:T

aH
H

H
 

rr
p

o
M

e2
K

yT
K

O
B

, 
R

C
=

0
,9

 
M

K
C

e
K

; 
V

 
=

0
; 

V
d 0

 
=

 
5 

K
B

. 

--
--

-
. 

~
~
 


