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A H H 0 T a U H H 

Pacc MoTpeHbi ycn o BH H KOHTpon H scpcpeKTHBHOC TH n oHCKa co6 biTHA B cpoTo s Mynh

CIHIX If Ha KaM epH Lix C HHMKax . DaHbi npaBHlla oueHKH '!HClla co6biTHA, scpcpe KTHBHOCTH 

If OWH60K B ee 3 H8'JeHHif, B '! 8C THOC TH llOK838HO, 'ITO H ea e pHa cpopMylla .UllH OW H6KH, 

Ill 
npHBe.QeHH8H B 

Abstract 

The condi tions are considered of the control for the efficiency of searching for 

the events in emulsions and on the chamber photographs. The rules are given for 

estimating the number of events, the efficiency and the errors in its value. It is s hown, 

in particular, that the formula for the error ir{ 111s incorrect. 
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OnpeJJ.e neHH e ceY e HHA B 3 8HMOJJ.e ltcTBHfl HliH JJ.pyrH x KO/IH'! eCTB e HH~x JJ. 8HH ~x Ha 

9 MylibCHOHHbiX H K8M8pHbiX M8TepH8/18X Tpe6ye T T O '!HOr O 3 H8HHfl 4 HCl18 C06hJTHlt 1 38 p e -

rHCTpHpOB8HH biX B o npeJJ.en e HH OM 06'beMe 9 MYlibCH H HllH H 8 3 8JJ.8HHOM ' I HCll e K8M e pH blX 

C HHMKOB, H eo6XOJJ.HMO Il09T OMy 3 H8Tb 9rpcj:Je KTHBHOCTb IlpOCM OTpa , T O 0C Tb a e p O SlTH OC T b 

p e rHc TpauHH co6biTHA HY >K Horo THna. DnH o npeJJ.eneHHf! scj:Jc!Je KTHBHOC TH Heo6xo. tH M (H e -

38BHCHMhilt) npOCMOTp, npH'!eM IlQHHHM8eTCfl; '!TO li!06oe C06 bJTHe , H8lt JJ.e HH Oe B rr e pBOM npo 

rrpOCMOTpe, 6yJJ.eT BTOpH'!HO H8ltJJ.8HO C IlOCTOSIHHOlt B epOSl TH OC TbiO P = const, C OOT B e TCTay

IOLUe lt BTOpOMy npOCMOTpy, 06hi '!H O HCXOJJ.f!T H 3 9 TOr O IlOCTJli8T8 1 B T O Bpe Mfl K8K O H 

JJ.O/I >KeH IlpOBepHTbCfl B nepsy10 O'!epeJJ.b, TdK K 8K M e C TH b! e ycnOBHH B palt o He JJ.8HH O-

ro C 0 6b!THSI: M8Hbll1Hlt cp OH H BY8lib H/IH 1 H8060pO T 1 H8/IH4H e C06 b JTHSI npHB JJ e K810U!ero 

BHHM8HH8 H86/IIOJJ.8T8/ISI B6/IH3H , MOryT CJJ,e /1 8Tb B epOS! T HOCTb p e rH CTp8UH H JJ,8HH OrO 

cnyqag MeH blll e lt H/IH 6 o nbwe lt. 

nyCTb HCTHHHOe '!HC/10 C06 h iTHJ% eC T b n , 3cpc!JeK TH BHOCTb },2,,, rrpOCMO Tp8 

COOTBeTCTBeHHO t
1 

• CpeJJ.H e e 4Hcno cnyqae a , Halt JJ.e HH biX a npo -

CMOTpe , paBHO: 

YHcno cnyqa e e, KOTopbie rrpo nywe Hbi B 

n(J-t1 ). 

( I ) 

-M rrpOCMOTpe , 

EcnH s e p e H nocTynaT p =t =const. ;ro o6wee 4HCn o cnyqa e e
1 

HaltJJ.eHHbiX s JJ.ayx rrpo -

CMOTpax ml+k, p8BHO: 

BBOJJ.SI scj:Jq) eKTHBHOCTb JJ.BOltHoro npocMoTpa 

( l+k 
ml+k 

n 
rr o nyYHM 

x) 
AHanorH'!HO 9TOMy JJ./1!1 scj:Jc!Je KTHBH OCTH Tpo ltH o r o npocMoTpa 

( =t + ( + ( + ( • ( • ( -( ( . ( + (. ( + ( • ( ) 
1+2+8 1 2 8 1 2 8 1 2 1 8 2 8 

(2) 

(3) 

n ony YH M : 

(3a) 

x) 
Ha uenecoo6pa3 HOC Tb TpoltH o r o rrp o CMOTpa s CBS13H c npo rrycK OM rrpH ManoA 

9cPcPeKTHBHOCTH o6p8LU8ll BHHM8HH8 B 1960 r. n ,MapKOB, 
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Bepo SITHOC Tb T oro, 'ITO co6biTII e 6 yneT Hal%n e Ho s Ka /ELL OM H 3 nsyx npoCMOTpos f , 
lk 

pasHa npOH3SBllBHiihl S B pOS!THOC T B J%: 

~k = (l •(k • 

BepoSITHOCTb p e rHcTpaullll B KB )KllOM H3 3-x Ha6nmneHHl!:: 

£12s= £,· £ 2 · f s · 

(4 ) 

(4a) 

B cnyqae , ecnH npocMOTp !IpOSBllBH 60nbWB 2 -x p a3 , 3cpcpB KTiiBH OCT b KaJKLLOI"'O 

npOCMOTpa MO JKHO HaJ;\TH HBCKOnbKHMii HB3 a BIICHMbiMH nyTSIMH. 0603Ha'!lfM qepe3 

k 
£1 - OUBHKy 3cpcp8 KTHSHOC TII i - ro npocMoTpa, onpenenSi e Mym no 'liiCny co6 bx -

TIIJ%, HaJ%LLBHHbiX S 

lfMBTb 

11n11 

k - llpOCM OTpe mk , II S KaJKLLOM li3 HIIX rnlk 

m = n • £ • fk 
lk k I 

(k 
I 

m lk 
m 

k 

• Ey llBM 

(5) 

YcpBllHBHHaSI OUBHKa 3cpcpeKTIISHOC T I! - npOCMOTpa £1 p asHa cpenHBS3seweH-

HOMY sce x 3 H a '! e HHl!: 
k 

• 1 • Ycpen HeHHaSI o u eH Ka 'lHcna co6w THi% n MO JKBT 6 b1Tb 

HaJ%neHa KaK CpBLLHBS3SBW B H HOB n 1 C nOMOlUbhl scpcpeKTIISHOCTH OTLLBnbHbiX npo-

CMOTpOs: 

~ = ~ . 
£1 

Hnli C nO MOW b!O KOM611HiipOsaHHbiX 3cpcpeKTIIS HOC T B l!:: 

n = ~_1±!<..__ 

n 

( l+k 

m 
1~ 

f 
1+2+8 

rne m 1 + 2 +
8 

o6wee 'liiCn o cny<taes, HaitneHHbix B 3-x npocMOTpax. 

( 6) 

( 7) 

(8) 

B nepsym oqepenb cne nye T nposep11Tb S biiiOnHIIMOCTb OCHOBHoro nocTynaTa. 

Con1acHo (4) 

(lk = mtk 
fl • \; l = ~= (•(•( 

12a n 1 2 s ( g) n 

~ 
.~~ 

;{ 
~ 

rne ~ 25 - '4 

SHB (g) S b!!IO 

II CXBMY paC'I 

pHTb Onb!THOE 

SIS!ISIBTC SI n or 

npocMoTpax 

x) 
pasHa 

HaH6onee Kf 

s i -npocMo 

9 TOMY n on)K 

11 no Hall.neB 

8 COOTSE 

LLSI H3 m 1 , a 

q!fcna cJ: 

_,_ 

_,_ 

3cpcpeKTHBHOC~ 

ik 
( • VIMBB I 

l 

npii'IBM, Ta· 

KOTOpbiB 

J]anee Heot 

( c 
I 

MBp 1 

£1 
I 

flk 
I 

HHB coc peJ: 

(I I (l+k 

naJKB 6nlf .:: 

x) n 

lf3BBCTHa I 

9cj:lcj:JBKTIISH 



( 4 ) 

(48) 

b K8)f{_aoro 

'!KM q e pe3 

0 'IKC1Iy C 0 6 bJ-

• Ey.aeM 

(5) 

•.aHeB3BeweH-

.1 0)f{e T 6biTb 

1IbHbrx n po-

( 6) 

(7 ) 

(8) 

( g ) 

5 

r.ae 111
28 

- '!Keno cny'l8es , H8lt,a eHHbiX B K8 )KAOM K3 3-x npo cM o Tpo a . E c mt ycno-

BH e ( 9) B blil01IHHeTCH B npe,aen8X CT8TKCTK'leCKHX OWH60K 1 T O P = f = const. 

K cxeMy p8C'!eTOB '!HC118 n MO)f{HO C'!HT8Tb np8BH1lbHo A. U e n ecoo6p83 HO T8K >Ke c a e 

PHTb OnbtTHOe H p8C'!eTHOe 'IHC110 C1Iy'l8e B, K OT0pb!9 H8lt,ae Hbl T 0 1lbKO O.[{ lfH p83 , 'ITO 

HB115!9TCSI ,aonOJIHH T enbHblM KOHTpone ~: 9C1IK .[{8HHblA C1IY'l8A H e 6 bl11 H8A,ae H B A BYX 

npOCMOTp8X 

x) 
p8BH8 

K k , TO BepOS!THOCTb e ro H8XO>K.[{eHHSI B npOCMOTpe 6 y.ae T 

• l 
I ( 10) 

H8K6one e xpHTH'leH cne.ayJOWHlt cnoco6. EcnH p = cons t , T O cny'l8H, H8A.ae HHb i e 

B i -npOCMOTpe H nponyweHHbl9 1 0.[{KH8K0Bbl no aepOjiTHOCTH HX H8XO>K A e ttHSI; n o -

3 T OMY A01I >K Hbl 6 b iTb p8BHbl 3cpcpeKTKBHOCTH
1 

onpe,aeneHHbl e IT O H C THHHOMJ '!H C1IJ n 

H n o H8lt,aeHHOMJ 'IHC1IY 1111 , 

8 COOTBeTCTBHH C 3 THM onpe,aenKM g cpcpeKTHBHOCTH 
1 k 1 H 1 j' npOC M OTpOB, H C x o -

AS! 1'!3 m, , 8 T8K>Ke 1'!3 

'IHC118 cnyq8eB,H8lt.aeHHhlX COB M9CTHO B 'i' H 'k' 
_ ,_ _, _ 

-"- _,_ 
B 'i' K 'j' 

- " -
_,_ _,_ 

-" - B Tpex 

3cpcpe KTHBHOCTb ' j' npOCMOTp8, onpe,aenSieMyiO 1'!3 

l k 

m 
lkl 

H m 
lk 

, 0 603H8'1HM K8K 

t • VIMeeM 
I 

( 1 1 ) 
111

tk 

npH '!eM, T8K K B K lltlk = lllkl , TO t
1
k = tkl • P8C'leTH o e 'lHcn o 

I I cny '!8ea , 

'j' npOCMOTpe
1 

"' Ill p8BHO 
f 

K OTOpble H8XO.[{SITCSI B 

m = -~ = 111 
•l 

111 
tk 

tlk Ill 
l lkj 

( 12) 

Jl8nee He 06XO.[{HMO C p8BHHTb m
1 C Ill t , 8 cpe,aHIQ IO 3cpcpe KTHBHOC Tb 1 j 1 

npOCMOTp8 

t c 
l 

Mep, 

t
1
k • CHcTe MBTHqecKoe (npH p83 H biX 

l OT1IH'IH9 3 THX B e 1IH'IHH 1 HBnpH-

flk - f > 0 
l l 1 TO eCTb 1111 <m, .[{OK8>KeT, 'ITO p iconst • 06bi'lHO BHKMB-

HK e COCpe ,aOT8'lHB8eTCSI H8 IT01IJ'leHKH M8KCKM81lbH biX g cpcpeKTHBHOCTelt npOCMOTp8 

" 
fl , fl+k 1 OAH8K0 1 eCnH He BblilOJIHeH b l YC110BHSI ( 9), ( 10) H1IH 111 1 i Ill t 

1 TO 

.[{8>Ke 6JIH3KH e K e.aHHHUe g cpcpeKTKBHOCTH He SIBJISIIOTCSI rap8HTHelt p e3J1IbT8 TOB. 

x) 
nocne coo6 w eHHSI K31IO)f{eHHor o M8TepH8118 neToM 1961 r. B B T o py cTana 

121 
H3BeCTH8 pa6 0 T 8 , B KOTOpOA o6p8W e HO BHHM8HHe H8 OWH6KH H 3 - 3 8 H e pBBHbiX 

3cpcp9KTHBHOCTeA. 

l 
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D,anee, ecnn 3 TH ycnOBHSI B binOn H e H bl, TO n 8 )l<e M 8n bte 3QJQJe KTHBH OCTH, H O o npeneneH-
2. 3Q:JQ:leKTHBHO< 

H ble C nOCT8TO'lHOA C T8TH CTH 'l eC K OA TO'lHOCTb~, n03 B On SIT n o ny'lHTb np8BHnbHOe 'lHCn O 

co6 br TnA n • Cn e nyeT oco6o n onqepKHYTb, 'ITO nnSI BbmonHeHHSI ycnoBHSI p =canst 

Heo6xonHM8 H e T OnbKO onHH8KOB8SI B epOS!TH OC Tb p e rHCTp8UHH CnyqaeB B CMhlCne HX 

3QJQJ9KTHBH OCTH He 0 

H k 
M9CTH 0 B 

(4 )
1 

T8K K8K SQJQJeK 

C06CTBeHH b!X CBO A C TB, H O H nOCTOSIHCTBO B O BpeMeHH ( T.e. npH H86ope CT8TH-

CTHKH). no3TOMY , ecn n ace HaAneHH Lre cnyqan pa36HTb Ha rpynnbr c pa3nH'lH bi MH c , 
nosTOMY a epoSITHOC 

T O nony'lHTCSI cpe nHee nnSI 3 T HX rpynn, a H e p = c=canstsHyTpH Ka)l(noA rpynnbr 

s o apeMSI n oHC Ka. 1 p (m 

11. O npe neneHne o wn6oK 

1. 3 QJQJe KTHBHOC Tb H86n~neHHA H3B9CTH8 H ll0 CTOSIHH8 1 TO 9CTb p = £=canst. 
x) 

n poBe pK8 B b!llOnH9HHSI 3 T Or o ycnOBH SI npOH3BOnHTCSI ITO p8Hee H3nO)l(9HHblM np8BHn8M, 

Ecnn qncno c nyqaea ec T b m1 • T O aepOSITH OCT b nx n oganeHHSI p(m
1 

) non'lHHSieTcSI 

6HHOMHH8nbHOMY 3 8K OHy: 

p(m )= n! (£ )\ ( 1-£ )n-ml 
1 m ! ( n - m )! 1 1 

I I 

( 13) 

B KOTOpOM HC THHH OB 'lHCnO cnyqaeB 

2 

n eC T b 'lHCnO H C ll bi T8HHA, D.Hcne pCHSI 'lHCn8 

c nyqaea a 6y neT pasHa : 
ml 

a
2 

= m( 1- c1 ) • 
I ( 14) 

ml 

BenH'lHHY ~1 MO)l( H O Bblp83 HTb ( ycn OBH O, T8K K8K 3 an8H8) q e p e3 CT8Hn8pT-

H Oe OTKn OH e HH e B 3QJQJe KTHBHOC TH U£ 
[ 

u =n·u = vm (1-£ )z v'~-( 
ml £

1 
I I I I 

0TKY na n ony'lHM , 'ITO OTHOCHTenbH8SI C penHe-KBan paTH'lH8SI OWH6K8 ( 
I 

p 8 BH8 

~ = ,/1- {! ( 15) 
( Ill 

I I 

3 Ta Q:Jo p Myna npnMeHHMa npn H3a·ec TH OM 'n'. Ha npaKTHKe 3QJQJe KTHE>HOCTb ~ 

B 9CTH 8 anpn opH; OH8 H8XOnH TCSI n o n aHHbi M Oll biT8 H OWH6K8 B ee 3 H8'leHHH 6y neT 

60nbwe, '19M HaAneHH8SI H3 ( 15) , K8K llOK838HO B nyHKT9 2 llpH p8CCM0Tp9HHH 6onee 

o6wero cny'l aSI. 

x) /11 / 
3 TOT npaKTH'leCKH Manoa epoSI THbiA cnyqaA paccMOTpeH a CT8Tbe • OnHa-

KO, K8K nanee ll0K8 3 8HO, npnaeneHH8SI B 3 TOA CT8Tb9 QJOpMyna (15) H9B9pH8 nnSI 

HBXO)l(neHnSI aenH'lHHbi 0 1 £ no naHHbiM o nbiT8 H non)l(Ha 6biTb 38MeHeHa Ha 
( 

(20). 

CnenosaTenbHO, aH 

3QJQJ9 KTHBH OCTb 

8 OTHOCHT9nbH8SI < 

rne r - K03cPcP~ 

HHe) 

nonCT8Bn51SI B ( 

Bee paccy)l(neE 

no9 TOMY Q:JopM) 

owH6KI'l s¢¢e¥ 

MO n pHM9HSITb 

3. 3¢¢el! 

cKoe pacnpene 

npH'leM, npn ~ 



BHOCTH, HO onpe.aeneH

!Tb npasHnbHoe 'lHcno 

5I ycnoa liS! P = const 

''lae s B CMbrcne IIX 

Upl! Ha6ope CT8TH

b l c pa3nH'IH hiMH E 

H Ka)K.aolt rpynnhr 

Tb P = E "' const. 

)KeHHb!M npaBHnBM~} 
1 no .a 'lHHHeTcSI 

( 
f 

( 13) 

( 14 ) 

pasHa 

( 15) 

HOCTb He H3 -

la'leHHH 6y .[(eT 

·peHHH 6onee 

,Ill! 

eaepHa .anSI 

Ha HB ( 20). 

7 

2. 3cpcpeKTHBHOCTb BHyTpl! Ka )K .[(Oro OT.ae nbHOr O npOC MOTpa llOCTOSIHHa, HO 3TH 

3 cpcpeKTHBH OCTI! He O.[(HHa.KOBbl ( .;, . ( 
f k 

• nycTb B 

M e CTHO B H k Halt.aeHo m 1k c nyqae s. QqesHLIH o , 'ITO cnpas e LinHBa cpopMyna 

(4 ), TBK KBK 3 cpcp e KTHBHOCTI! UOCTOSIHH b i, cne LI OB8TenbHO : 

11\k =Ilk ·.e, ·= n ~ . fi., = n • t-, k • 

noa T OM Y s e pOS!THOC Tb U OS!Bne HHSI mfk B blpa )K B e TCSI 6HHOMHH8nbHbl M 3a.KOHOM 

nt m n-m 
• ( ( fk) lk • ( 1 - ffk ) .Ik (16) 

C n eLIOBBTenbHo, aHanorH'lHO ( 14) , LIHCnepCHSI 6yLieT pasHa 

a 2 = m ( 1 - t • f ) = m ( 1 - t ) • 
m

1
k fk f k fk fk 

(17) 

3cpcpeKTHBH OCT b i- npOCMOTpa 
k 

£
1 1 

c ornac Ho H m lk • (5)
1

S!BnS!eTCSI cpyH.KUHeft 

a OTHOCHTenbHaSI C peLI H e -KBBLipaTH'lHaSI OWH6Ka a k ; / 6y LieT pasHa 
l I 
f 

a2 +a2 za V "'it "'k - r -=-rn_,!...,k_ amk ( 18) 
m2 m2 m 

lk k fk 

- - ---m 
k 

r.ue KOppenSIUHH a e nH'li!Hbl mk H mfk OH paaeH ( CM.npHno)Ke-

HH e ) 

n o .aCTBB nSISI B ( 18) a 
mk 

r 

H 3 (14) 

.jlf(1~ 
1 - ( . ( 

f k 

I! r' a 
m 

fk 

_ a""'l+-k _ = V =r=..__ -4-----
k m 

~ fk 

n o ny'IHM 

Bee paccy)KLieHHSI npH BhiBOLie ( 20) cnpaseLinHBbi H a cnyqae , Kor .a a 

( 19) 

(20) 

nOSTOMY cpopMyna ( 15) HeBepHa ,anSI onpeLieneHHSI OTHOCHTe nbHOlt cpeLIHe-KBBLipaTH'lHOA 

OWH6KK acpcpeKTHBHOCTH H86nJoLieHKlt UO LiaHHblM Ollb!T8, H B 9TOM cnyqae He06XOLIII-

MO ilPHMeHS!Tb ( 20). 
3. 3cpcpe.KTIIBHOCTII He llOCTOSIHHbl II Manbi; LinS! ~k cnpaaeLinHBO 

c.Koe pacnpe.aeneHHe: a2 
m 

lk 

npH'leM, npl! ManbiX it (21) npB.KT H'le CKII COBllBLiae T C (20). 

nyaccaHos-

(21) 
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4 . 3cpcpeKTHBH OC Tjf H e M 8Jlbl ITO C p8BHeH HIO C eLliiHH Uelt; 38BHCSIT OT H86JliOLl8TeJJSI1 
\ 

8 KCrr epHMeHT8Jl bHOrO M8Te pH8Jl8 II BpeMeHH. 3 TOT C JJyqalt H8H60JJee 6JJH30K K IIp8KTHKe 

II He MO)!( eT 6biTb rrpeLlC T8BJleH 6HHOMII H8JlbHb!M HJlll rrya CCO H OB C KII M pacrrpeLleJJeHHeM, 

B npeLlene 8TOT cnyqalt rrepeXOLlHT B HOpM8JlbHoe pacrr peLleJJeHIIe, Ecn11 CT8THCTHKa 

H8ltLle HHblX C JJyqaeB LlOCT8TO'lH8, T O OWH6KH B acpcpeKTIIBHOC'lrH MO)!(HO OIIpeLleJJHTb0 

p 8 36HB H86Jl iOLleHHSI H8 OTLleJlbHbie cepHH II OIIpeLleJlHB £. 0 T,e , acpcpeKTHBHOCTb 
ty 

'y' c e pHH B j IIpOCMOTpe, 3 a T eM He06XOLlHMO H8ltTII cpeLlHIOIO 9cpcpeKTIIBHOCTb II 

LliiCrrepciiiO OT cpenHero. 

11}. n paKTII'l eCKIIlt p euerrT 

ilnSI H8Hnyqwero rr pH6Jlll)!( eHHSI K HCTIIHHOMY 'lHCJly cnyqaes H8 npBKTHKe HY)!(HO 

BH8'l8Jle IIpOB eC TH COIIOCT8BJleHHe H KOHTpOJlb B COOTBeTCTBHII C cpopMyJ18MH ( 9) H ( 10) H B 

OC06eHHOCTH Cp8BHW:Tb m} H mj H3 ( 12). 3 TO a ·03M0)!(HO, eCJJII rrpOCMOTp IIpOse-

LleH He MeHee 3-x pa3 , 

a) EcnH rrpH 9 T OM OK8)!(eTCSI 1 'lTO ycnosHe p= const cnpaseLlJJHBO, TO see cpop

MYJJhi (8) , (76) H _(8) p8BHOUeHHbl 0 T O e CTb LlOJl)!(Hbl Ll8Tb C y'le T OM OWH60K OLlHHa-

Kos o e 3 HaqeHH e 'lHCJJa cnyqaes 1 n 1 
, ilHCIIepCHII B e nH'lHH 'n 1 Bbl'lHCJlSIIOTCSI C HCIIOJlb-

30B8HHeM LlJlSI LliiCIIe p C H lt £ cpo pMynhi ( 20) , 

6) Ha npaKTIIKe, K8K npaBHJJO, H e HMeeT MeCTO p = const • no9TOMy pacqeTbl 'n, 

n o cpopMyJJaM (7) H (8), C II C n OJlb30B8HHeM KOM6HHHpOB 8HHblX 9cpcpeKTHBHOCTelt cor

Jl8CHO (2) H ( 9) 0 IIpHBeLl y T K 6bnbll1HM CHCTeM8TH'leCKHM Oll1H6K8M 0 'leM p8C'leT no 

cpopM yJJ e ( 6) . ileltCTBHTe nbH0 1 HCIIOJlb3YSI ( 6) Mbl IIpHHHMBeM, 'lTO p=con st B OLl H OM 

npOCM OTpe , a HCnOJl b 3 YSI (7) II (8) CqHT8e M p=const B LlBYX rrpOCMOTp8X 1 TO e CTb 
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PyKonHCb nocTynHna B H3!l8Ten bCKH~ oT.aen 
22 .aeKa 6pH 196 1 ro.aa. 


