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OrrpeaeneHiuo miBHeaoli 9QJ~JeKTHBHOCTII IICKpoaoli KnMepr,t - 3cj,<jJeKTIIB-

HOCTH periiCTp8UIIII HeCKOnbKIIX 'I8CTIIU 0 OJ:IHOB(;l,eMeHHO nepeceKBIOllliiX ITpOMe

/J-101 
~yToK, - yaenHnocb 6onbUioe BHMMaHHe • TeopeTM'IecKoe MccneaoaaHMe 

" I 101 
nHBHeBOii 9f~<jleKTIIBHOCTII npOBOJ11InOCb lllHeHJ1epoM 0 110 OK83DnOCb Mano 

B 6 
I 1,2,51 

npHeMneMbiM J:lnH BHanM3B 9KCITepHMeHTll.TJblfhlX llHHIIblXo p!l OTDX 

fiOJ]aBneHMe B03MO~Hb!X pa3pHJ:IOB B KDMepe CBH3b!BBIOT C neiiCTBIIeM qlnJOK

TyaUHH BO BpeMeUH cpopMHpOBaHHH CTpHMepa. 0!1JJBKO 9TO npenrrono~eHMe He 

nony'Iuno aon~Horo pa3BHTHH. HM~e paccMaTpHnaeTCH qJeHoMeuonorwwcKaH 

MO)lenb pa3BHTH51 HeCKOnbKIIX npo6oeB B OlliiOM npoMe~yTKe IICKpOBOfi KllMe

poi';'"'y'IHTLIB810U!BH ~lniOKTyaUHJI BO BpeMeHII qJOpMHpOBBHHSl CTpiiMepa. 

npii II3y'IeHHII 38ITH3llWBDHIIH npo6oH 0 IIHHUIIIIpOBBHHOrO OllHOH 'I8CTHUeli 

B 3a3ope IICKpoBoli KaMepJ>t, aoTopaMM 6r.1no uaiiaeHo, 'ITo apeMH 3<Hlfl3llbiBa-

IIHH npo6DH nMeeT pa36poc L\r 0 oenM'IH!Ia KOTOporo SlR.TJHeTCSl ¢YHK-

uMeli neliCTByiOmero 9neKTpHqecKoro nonH E (pnc. 1). EcTecTBeHHO rrpea-

nono~IITb 0 'ITO IIpii cpopMHpOBDHHII CTpHMepoB OT HeCKOnbKIIX 'IBCTIIU, OllHO

BpeMeHHO rrepeceKBIOWHX OllHH IICKpOBO!i rrpoMe~yTOK 0 BpeMSl ~OpM1IpOBBHH51 

Ka~aoro cTpMMepa rroaaep~eao TaKMM ~e GlliiOKTyauMHM. Toraa oaMu M3 HHX 

rrepBWM 3BBepWIIT CBOe pa3BIITHe rrpo6oeM 0 WyHTHpyH OCTanbHhle HII3KIIM 

HMITeDDHCOM HCKpoBoro KAHana. 
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Tpe5osaang Monenn MO*HO c¢opMynnposaTb cnenyromnM o5pa3DM: 

1) ilng ¢RKCRpOBaHHOI"O 3Haqeang sneKTpnqeCKOI"O rrong ¢nroKTyaURR 

so speMeHn ¢opMRposaang Ka*noro cTpRMepa orpaanqeHbi RHTepsanoM 

(0, 1 ) = /'l r 

BepOHTHOCTR 

R rronqnHeHbl enRHOMY 3aKOHY pacrrpeneneHRH C rrnOTHOCTbiD 

p ( t ) , rrpnq~M 

I 

f p(ddt=1 
0 

2) H3 OTCTaBlliRX B pa3BRTRR CTpRMepoB TOnbKO Te CMOryT 3aBep

lliRTbCH npo5oeM 1 KOTOpb!e ycnesaroT 3aKOHqRTb CBOe ¢opMRpOBaHRe B RHTep-

sane ( t , t + 8 ) 1 OTCqRTb!BaeMOM OT MOMeHTa B03HHI:HOBeHHH nepBOI"O 

npo5og 

nycTb BepOHTHOCTb o5pa30BaHRH CTpRMepa npR npOXD*IleHRH 0/lHOH 

qaCTHUbl qepe3 HCKpOBOH npoMe*yTOK pasHa 7J, {7J ~ 1) , Torna sepoHT-

HOCTb o5pa30BaHRH m CTpHMepOB npH npOXO*IleHHH qepe3 npoMe*yTOK R 

qacTHu onpenengeTcH ¢opMynoH 5naoMnanhHoro pacnpeneneang 

b ( m, n, 7J ) = 
n! 

7J m (1 -7j ) n - m ( 1) 
m!(n-m)! 

...... 
rne m = 0,1 ... n • OnpenennM Tenepb sepoHTHOCTb Toro, qTo H3 m o5-

pa30BaBlliHXCH B HCKpOBOM npoMe*yTKe CTpHMepoB k 3aBepruaiDTCH npo-

5ogMH, M aTeMaTnqeCKH 3anaqy 1 HCXOilH H3 Tpe5oBaHHft 1) 1 2), MO*HO c¢op

MynHpOBaTb cnenyroruHM o5pa3oM, 

Ha oTpe3oK c KoopnHHaTaMH (0,1) 5pocaroTcg He3aBHCHMo npyr oT 

npyra m ToqeK C nnOTHOCTbiD pacnpeneneHHH Ka*llOH H3 HHX Ha 0Tpe3Ke 

p (t) , Hy*HO aaftTH sepOHTHOCTb P(k,m) Toro, qTo k ToqeK nona-

llYT Ha 0Tpe30K ( l, t + 8 ) , rne - HaHMeHblliag H3 KOOpllHHaT ToqeK, 

H3 ycnoBHH 3anaqn cnenyeT, qTo see m ToqeK nMeroT paBHhie ruaHCbi 

3aHHTb KOOpllHHaTy , Torna R3 m-1 OCTaBlliHXCH 'TQqeK k-1 OKa-

4 

)KyTCH B IIHTepsane ( t , t + 8) , a m- k ToqeK nonany 

( t +8 , l ) , 3To pacrrpeneneHHe onHCb!BaeTcg 5HHOMHanbJ 

t+8 
c 
k~l k-1 m-k f p(x)dx] [ f p(x)dx] . 
m-1 

t+8 

HeTpynHo snneTh 1 qTo HCKOMag sepoHTHOCTb P( k, m) 

Bhlpa)l\8Hl!8M 

1-0 
P(k,m) f mp(t) ck-1 

0 m-1 

t+B 
k-1 

[ f p(x)dx] f p(x)dx 
t+O 

3necb k=l,2 .... ,m-l, a sepxHHii rrpenen HHTerpana 

T,K, nng t >l-8 P(k,m) = 0. 

ilm1 BepOHTHOCTH p ( m, m ) nonyqHM Bb!pa*eHHe 

1-0 t+O m-l 

P (m, m) = f m p ( t ) [ f p ( x) d x] d t + 
0 

I 

f mp(t)[ 
I -8 

I 

f p(x)dx 

rne nepsoe cnaraeMoe ecTb ycnosne rronanaHHH scex m 

san ( t, t + 8 ) Ha oTpe3Ke (0, l- 8 ) , a BTopoe cnara 

qTo Ha 0Tpe3K8 {l- 8, l) MO*eT OK838TbCH TOnbKD m 

PerueHHe 3anaqn o pacnpeneneHHH Ha oTpe3Ke 5poca 

B03MO*HOCTb 38ITHC8Tb BepOHTHOCTb o5pa30B8HHH 

ceqeHHH HCKposoro npoMe*YTKa n qacTHUaMH 

P (O) = b ( 0, n, 7J ) , 
n 

n 

k npi 

p (k 
n 

P (k) =b(k,n,7J)P(k,k) + I b(m,n,7J) P(k,m 
n m =k+l 

P (n) 
n 

b(n,n,7j) P(n,n ). 

5 



l 

/1\YTCH B IIHTepaane ( l , l + 8) , a m- k ToqeK norraayT a HHTepaan 

( t +8 , l ) . 3To pacrrpeaeneHne orrnchmaeTcSI 6HHOMnanbHofi cpopMynofi 

ck~ 1 

m-1 

t+8 
k-1 m-k 

f p(x)dx] [ f p(x)dx] . 
t+8 

HeTpyaHo anaeTb 1 qTo HCKOMaSI aepoSITHOCTb P ( k, m ) orrpeaenSieTcSI 

BI.Ipa)!\eHI!eM 

1-8 t+l> 
P( k,m) f mp(t) ck-

1 

m-1 ( 2) 

k-1 
[ f p(x)dx] 

m-k 
f p ( x) d x ] d t • 

t+8 0 

3aecb k = 1,2 .... , m -l , a aepxmur npeaen liHTerpana paaeH 1-8 

T.K. anSI t > l- 8 P( k, m) = 0. 

llnH aepoHTHOCTn P ( m, m ) nonyqnM Bhrpa)!(eHne 

1-8 t+8 m-1 

P(m,m)= f mp(t) [ f p(x)dx] dt+ 
0 

1 1 m-1 
f mp(t)[ f p(x)dx] d t , 

1-8 
(3) 

rae nepaoe cnaraeMoe eCTb ycnoane norraaaHnSI acex m ToqeK B HHTep-

aan ( t, t + 8 ) Ha oTpe3Ke (0, I- 8 ) , a 
aropoe cnaraeMoe yTaep)!(aaeT, 

qTO Ha 0Tpe3Ke {I- 8, l) MO)!(eT OK838TbCH TOnbKO m ToqeKo 

PeweHne 3aaaqn o pacrrpeaeneHnn Ha oTpe3Ke 6pocaeMwx ToqeK aaeT 

B03MQ)!(HOCTb 3aiTHC8Tb BepoSITHOCTb o6p830B8HHH k rrpo6oea rrpn rrepe-

CeqeHHH HCKpOBOI'O ITpOMe)!(yTKa p ( k ) 
n 

n qacTnuaMn B BHae 

P (0) = b ( 0 , n , TJ ) , n 
(4) 

n 

P (k)=b(k,n,q)P(k,k)+ 
n I b(m,n,q) P(k,m), 

m =k+1 

P (n)=b(n,n,q) P(n,n). n 

5 
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3nech k = 1,2,u. n -1 

HHSIMH ( 1), (2) 1 (3), 

P(l,1) = 1 1 a COM!IO)I{HTenH onpenenSJIOTCSI Bbtpa)l{e-

llnSJ BbJqHcneHHSI HHTerpanoB (2), (3) Tpe6yeTCSI 3anaHHe ~yHKUHH 

p ( t ) 1 peanbllblft BHn KOTOpOil: H8H3B8CT8H, 0nH8KO MO)I{HO nyMaTh1 qTo 

npHeMneMOCTb MonenH MO)I{HO npOB8pHTh 1 HCnonh30B8B paBHOMepHOe pacnpe-

neneHHe ~nJOKTyauHft ( p ( t ) = const ) • B aToM cnyqae HHTerpanbt ( 2), ( 3) 

Bblp8)1{810TCSI qepe3 6HHOMH8nhHbi8 KO~~HUH8HThi1 nonCT8HOBK8 KOTOpblX B 

(4) naeT 

P (O)=b (O,n,77), 
n ( 5) 

Pn(k)=b (k, n,77)[b(k-l,k,8)+b(k,k,8)] + 
( 6) 

n 

+ I b(m,n,77)b(k-l,m,8), 
m =k+l 

P ( n) 
n 

b(n,n,77)[ b(n-l,n,8)+ b(n,n,8)], 
( 7) 

-. 
rne ycnoBHSJ ~opMyn ( 4) coxpaHSJIOT CHny, 113 Bhipa)l{eHHif ( 5), ( 6), ( 7) cne

nyeT, qTo pacnpeneneHHe BepoHTHOCTeif Ha6nJOnaTb HeKOTopoe qHcno npo6o-

8B OT n qacTHU onpenenSJeTcg nByMSJ napaMeTpaMH, OnHH H3 HHx '· 17 , 

XOpOliiO H3B8CT8H H HBnSJeTCSI 9~8KTHBHOCTh!O perHCTp8UHH onHOH qaCTHUbi, 

llpyroil: - napaMeTp lllyHTHpOB8HHSI 8 - HOBblil' napaMeTp, ~H3HqecKHil' CMbiCn 

KOTOporo eme Heo6xonHMO paCKpb!Tb, noKa noCT8TOqHO H8ITOMHHTb 1 qTo 

napaMeTp 8 eCTh oTHorneHHe BpeMeHH cnana aneKTpHqecKoro nonSJ no 

BenHqHHhlo npepb!BB!Omeil: p83BHTH8 CTpHMepOB 1 K BenHqHH8 pa36poca BpeMeHH 

3ana3nhlB8HHH npo6oH, npH aKcnepHMeHTanhHOM onpeneneHHH nHBHeBoft a~~eK

THBHOCTH 06biqHo orpaHHqHB810TCSI nonyqeHH8M 38BHCHMOCTH 1 KOTOp8SI npen-

/24 6 7,8/ 
cTaBneHa ~opMynoA ( 7). CpaBHeHHe aKcnepHMeHTanhHhiX naHHhiX ' ' ' 

6 

~ .... , 

t 
,''j~ 

~ 
I 
t. 
t: 
.< 

J
'l 

' 

- ----

c nonyqeHHhiMH no ~opMyne ( 7) noK83hiBaeT, qTo nng HeoHa na 

OCT88TCSI noCTOSIIIHbiM ( 8 =0,95-tl) npH H3M8H8HHH B 60nhliiHX 

BenHqHHhi 3a3opa npoMe)l{yTKOB ( oT 10 no 1 eM), 3anep)I{KH Bhi< 

Horo HMnynhca 
3 

, BenHqHHhi oqHmaJOmero HanpSJ)I{8HHH 

Mo)I{HO npennono)I{HTh, qTo 8 ocTaHeTCH HeH3MeHHhiM H nnSJ 

/9/ 
d < } CM 1 XOTSI naHHbl8 pa60Tbl COOTB8TCTBYIOT ( 7) npH 

v 

3a3opa d =0 1 5 CM (pHC, 5), 3TOT pe3ynhT8T nonTB8p)l{naeT f 

nHBH8B8SI 9~~eKTHBHOCTb yM8Hblii88TCSI C yMeHblii8HH8M B8nHqHH 

/4/ 
KaMephi • OnHaKo cnenyeT HanoMHHTh neil'cTBHe etne onHoro ~ 

rronaBneHHH npo6oeB, oco6eHIIO CHnbHoro nnSJ KaMep c Manofi Bl 

3830pa. 3TO pa36poc BenHqHHbl 3830p8 CMe)l{llblX npoMe)l{yTKOE 

Ill 
nenhiiOM BKnJOqeiiHH HX B Uellb ITHT811HSI, no naiiHbiM pa60Thl 

11anon11eHIIOft 11eo11oM, npH 3a3ope d =1,2 CM 15%-Hb!H pa36po 

3a3opa cMe)I{HhiX npoMe)l{yTKOB npHBonHn K nonlloMy rronaBneHHJ 

npoMe)l{yTKa c 6onhliiHM 3a3opoM. B KaMepe c 3830poM 0,5 eM 

OUeiiHBaeTCSI B 5%, qTo BnonHe MO)I{eT 06'hSJCHHTb yMellbllleHHe I 

lllylll'HpOB811HSI 8 • QqeBHnllo, B aToM cnyqae HapyrnaeTcH m 

Baillie MOnenH, T,e, M8TeM8THqeCKOe 0)1{Hn811He cpyHKUHJ% p ( t ) 

pa3nHqllhiM. 

Oue11Ka napaMeTpa rnyiiTHpoBaiiHSJ no naHIIhiM nHBIIeBofi 9l 

HCKpOBOil' K8M8pb1 1 llarronHeiiHOH aprOHOM C no6aBKOH 0,4% aue1 

/3/ 
( pHc, 6), nana 8 =0,62, a nnSJ Bo3nyxa 8 =0,0 6. , 

lloCTOHIICTBOM npennaraeMOH MonenH SIBnSJeTCSI B03MO)I{H0j 

HHSI nHBIIeBOft ~eKTHBHOCTH ITO naiiHbiM npOCTOrO 9KCIT8pHM8H 

UH8H nByx qaCTHU B onlloM llpOMe)l{yTKe Hnli on11oft qaCTHUbl B 

npoMe)l{yTKe. BnHHHHe napaMeTpa rnyiiTHpoBaHHH 11a 6HHOMHanhJ 

neiiHe B8pOSITHOCTeft ITOK838110 118 pHC, 7, 

7 
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c rrony'IeHHbiMH no 4JopMyne ( 7) IIOK83biBaeT, 'ITO Jlml HeoHa rrapaMeTp 8 

ocTaeTCH 110CTOHHHbiM ( 8 =0,95.,1) 11pH H3MeHeHHH B 60ilblllHX 11peJleJiaX 

BellH'IHHbl 3830pa 11pOMe)l{yTKOB ( OT 10 llO 1 CM) 1 38/lep)I{KH BblCOKOBOilbT-

HOT'O HM11YilbC8 t 
3 

1 BellH'IHHbl O'IHW810Wero H811pH)I{eHHH V ( puc,2-4). 
O'I 

M O)I{HO 11pe/ll101l0)1{HTb1 'ITO 8 OCTaHeTCH HeH3MeHHbiM H /lllH 3830pa 

/9/ 
d < 1 CM 1 XOTH Jl8HHbie pa60Tbl COOTBeTCTBYIOT ( 7) 11pH 8 =0, 7 JlllH 

3a3opa d =01 5 CM ( pHC, 5), 3TOT pe3yllhT8T 110/lTBep)KJl8eT Bb!BO/l 1 'ITO 

llHBHeB8H a4J4JeKTHBHOCTb yMeHblll8eTCH C yMeHbllleHHeM BeJIH'IHHbl 3830pa 

/4/ 
KaMepbl , 0JlH8KO ClleJlyeT H8110MHHTb JleifCTBHe eme 0/lHOT'O MeX8HH3M8 

IIO/l8BileHHH 11po6oeB1 OC06eHHO CHilbHOT'O llllH K8Mep C Manoif BeJIH'IHHOif 

3a3opa. 3To pa36poc BeJIH'IHHbi 3830pa CMe)l{flbiX 11poMe)l{yTKOB 11pu 11apan-

/ 11/ 
nellbHOM BKIIIO'IeHHH HX B Ue11b 11HT8HHH, flo ll8HHbiM pa60Tbl 

1 
B K8Mepe, 

H8110JIHeHHOii HeOHOM 1 11pH 3830pe d =1,2 CM 15%-Hblii pa36poc BellH'IHHbl 

3830p8 CMe)I{HblX 11pOMe)l{yTKOB 11pHBOilHil K 110ilHOMy 1101l8BJieHHIO 11p06oeB 

/9/ 
11poMe)l{yTKa c 6oJihlllHM 3a3opoM, B KaMepe c 3a3opoM 0,5 eM pa36poc 

OUeHHBaeTCH B 5%, 'ITO BI101!He MO)I{eT 06bHCHHTb yMeHbllleHHe 11apaMeTpa 

lliYHTHpOB8HHH 8 • QqeBHJlHo, B aToM cnyqae HapylllaeTcH 11epBoe Tpe6o-

B8HHe MOJlellH 1 T,e, MaTeMaTH'IeCKOe 0)KHJl8HHe cpyHKUHif p ( t ) OK83b!B8eTCH 

pa3JIH'IHbiM, 

OueHKa 11apaMeTpa lllyHTHpoBaHHH 110 llBHHbiM JIHBHeBoii a¢¢eKTHBHOCTH 

181 
llCKpOBOif KaMephl 1 H81IOIIHeHHOif apf'OHOM C Jl06aBKOif 0,4% aueTHJieHa 

/3/ 
(puc, 6) 1 Ilana 8 =0,621 a llllH B031lyxa 8 =0,0 6, 

lloCTOHHCTBOM 11pellll8f'8eMOif MOJlellH HBJIHeTCH B03MO)I{HOCTb 011peJleJie

HHH llHBHeBOif a4J¢eKTHBHOCTH 110 /l8HHbiM 11pOCTOT'O 9KCII8pHM8HT8 C p8T'HCTpa

UHeif llByX 'I8CTHU B OllHOM 11pOMe)l{yTKe HIIH OllHOif 'I8CTHUbl B CJlB08HHOM 

rrpoMe)l{yTKe, BnHHHHe 11apaMeTpa lllYHTHpoBaHHH Ha 6HHOMHanbHoe pac11pelle

neHue BepOHTHOCTeif 110K838HO H8 puc, 7, 

7 
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Uhi, a JJ.pyroi1: - rrapaMeTp wyHTHpyJOIUero JJ.eHCTBHH, 

nnTepaTypa 

1. IO,Jl, EmoKOB H JJ.p. nT3, 11"1, 36 ( 1963). 

2. B.H. EonoToB, H.H. JleBHmeB, )1(3Tct>, 12, 1990 ( 1964). 

3. Y.I. Matsukava. Appl.Phys,Japan,, ,S 4, 239 (1963), 

4, E,3, KorrennoBH'I n JJ.p, Coo6meuue OHHH,P13-4369, Jly6Ha, 1969. 

5, M.H. JlaiioH n JJ.p. HcKpoBaH KaMepa, ATOMH3JJ.aT, M., 1967, 

6. H. Feissner, F. Ferrero, Nucl,lnstr, and Meth,, 20, 

161 (1963). 

7. A.r. rarroT'!eHKO H JJ.p. nT3, N 6, 58 ( 1968). 

8. IO. T, KnceneB n JJ.p. OT3, N92, 207 ( 1961). 

.,.., 9, C,M. KopeH'!eHKO n JJ.p, Coo6meane OHHI-1, P13-5170, Jly6aa, 1970, 

10, F. Schneider, Preprint CERN, AR/Int, GS/63-9 (1963). 

11, Spark Chamber Symp. Rev.Scient.Instr., ~ 480 {1961), 

PyKorrHcb rrocTyrrHna B H3JJ.aTenbcKni1: OTJJ.en 

6 MaH 1971 roJJ.a, 

8 

'l', AT (H~q/() 

/~0 

4o 

20 

I I 5 ~ ~ 8 I £(KIA 9-

Pnc, 1. 3aBncnMoCTb epeMeHH sarra3JJ.bJBaHHSI rrpo6oSI r n 1 
/].b!B8HHSI ~ T OT BeJ1H'IHHbl 9J1eKTpH'IeCKOrO IIOJ1SI, 3asop: d 
HeOH 1 760 TOp, 

~('1) 
/,0 

I 

491 

aa 

Q7 

Q6 

l 
I 2 3 

/4/ 
PHc. 2. nnBHeB8SI a<f>lf>eKTHBHOCTb. 3asop: d = 2 CM. ra 
.1. V0 q=O , t 

3 
= 0,6 MKceK, 1J = 0,98, 8 = 0,95. II. V c 

t 
3 

= 2 MKCeK, 1J = 0,92, 8 = 0,95. OyHKTHpHbie nHHH¥ 

9 



7:, AT" (HCflk) 

ErKI/r,.,) l----L---~·~--~·~--~·,---~·,-~~-1 I - -

PHc, 1. 3aBHCHMOCTb speMeHH aarraaabiBaHHH rrpo6oH r H paa6poca aarraa
.UbiBaHHH f. T OT BenH'IHHbl sneKTpH'I9CKOI'O IIOnH, 3aaop: d "' 0,5 CM, faa: 
aeoa, 760 Top, 

~{IJ) 
l,o 

C1 

oa 

Q7 

Qfi 

I 2 3 :J n 
/4/ 

PHc, 2, flHBHeBaH S<jl<PeKTHBHOCTb, 3aaop: d = 2 eM, faa: aeoa, 760 Top. 
I. Voq"'O, t 8 "' 0,6 MKCeK, TJ = 0,98, 8 = 0,95, II. V oq == 20 a, 
t 8 "' 2 MKceK, TJ "' 0,92, 8 "' 0,95, flyHKTHpHbie nHHHH: 8 .. ,1 
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Pnc. 3. 161 flnBHeBaH 9!jJ1JeKTI!BHOCTb. 3a3op: d=l Cl\1, fa3: 80';;, HeoH+20% re-

nnfi1 760 Top. Voq =0 • t 3 = 0,3 1\IKCeK, TJ =0,99, 8 = 0195. nyHKTHp-

HBH nHHliH: 8 = 1 
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L_ 

~(nJ 

~ 
I n 

/7/ Pnc. 4. flnBHeBaH a<P<PeKTHBHOCTh. 3aaop: d = 1,2 , 
760 TOp, 1/ = 0 1(18, 8 = 0 195, nyHKTHpHBH nHHHH: 8 = 

etru 
(0 

Cl91 

I 

/9/ flHBHeBaH a<P<iJeKTHBHOCTbo 3a3op: Pnc. 5. 
800 Top. 
HBH nHHHH: 

V
0
q= 20 B, t 3 = 0,4 MKCeK, TJ 

8= 1 

11 

• 

n 

d = 0,5 c: 
0,94, 



fitrv 

~ 
I .,z 5 n 

171 
PHc. 4. flHBHeBaSI alfllf!eKTHBHOCTb, 3a3op: d = 1,2 CM, ra3: HeoH, 

760 TOp, 1J = 0,98, 8 = 0,95, nyHKTHpHaSI nHHHSI! 8 = l . 

eat) 
(O 

Cl91 

• 
I n 

/9/ 
PHc. 5, flHBHeBaSI 9tP!fleKTHBHOCTb, 3a3op: d = 0 15 CM, fa3: HeOH 1 

800 Top, V O'l"' 20 B 1 t 3 = 0,4 MKCeK, 1J 0,94 1 8 = 0 1 7, nyHKTHp-

H8SI nHHHSI: 8 = l 
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/8/ 
PY!Co 6o !IHBH8B85! a<fJ¢eKTYIBHOCTbo 3aaop: d = 1 CMo faa: 8pi"'OH + 
0,4% aueTHneHo TJ= l 8 = 0,62o DyHKTHpHa5! nHHH5!: 8= 1 

fil11tJ 

Cl~ 

Q.J 

o.2 

a./ 

0 m 

PH Co 7 o BnYI5!HHe rrapaMeTpa lllyHTY!pOB8HYI5! 
aeneHY!eo 1o 7J =0,9 , 8 = 0, 9 o 2o 7J =0,9 

8 Ha OYIHOMHanbHoe pacrrpe-
' 8=1 0 3o 7J=0,9 ,8=0,5 0 
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