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L 

A H H o T a u H H 

noKS3SHO, 'ITO 06bi'IHSH OUeHKS nOJIHOI"O 'IHCJIS C06biTHft HS OCHOB8HHH L!ByX npOCMOTpOB 

npHBOL!HT K rpy6biM npoc'leTaM, ecnH co6biTHH aeoaaopoaHbi no TPY aaocTH HX o6Hapy:lKeHHH. 

Bb!BOL!HTCH <J>opMyJia J:lllH OUeHKH nOJIHOI"O 'IHCJIS C06biTHft Ha OCHOBSHHH Tpex npOCMOTpOB, yqH

TbiB810lUSH I"Jl8BHOe BllHHHHe YKS38HHOft HeOL!HOpOL!HOCTH • .LlaeTCH npOCTOft MeTOJ:l llOL!C'leTa CTaH"" 

Ll 8pTHbiX OlUH60K JII06biX oueHOK, Bb!p8:lKeHH biX qepe3 'IHCJla C06biTHft, Haft!leHHb!X B MHOI"OKpST-

HbiX npocMOTpax. 

Summary 

The usual estimate of the total number of events basing on two scans is shown to be misleading if the events are inhomoge

neous with respect to the difficulty of their detection. An estimate basing on three scans is derived which takes into account the 

principle part of the .mentioned inhomogeneity. Paper gives also a simple general method of calculation of standard errors of any 

estimates expressable in terms of the number of events found in many-fold scana . 



1, OnpenenE!HHe H KOHTpon6 8cbcpeKTHBHOCTH Ha6moneHHii 

PacqeT c e q e HHii aaawMon eiic TBHR wnH npyrHx KOnHqec TB e HHhlX aenH qHH Tpe6yeT T OqH oro 

3 H8HHR qJ.ICll8 C06biTHii , o6p830B8HHbiX B Onpenen e HH OM 0 6beMe 8M J ll bCHH HllH H8 38A8HI-I OM 

qHcn e Ka MepHbiX CHHMKOB, Heo6XOAHMO '108TOMy 3 H8Tb 8cpcpe KTHBHOCTb npOCMOTpa, TO eCTb ae 

pOSITHOCTb perHCTp8UHH C06biTHii HJ)KHOrO THna , )]nR onpe n e neHHR 8cpcpe KTHBHOCTH He06XOAHM 

nOBTOpHbli\ npOCMOTp, npHqeM 06biqHO nOCTynwpyeTCR, qTO ace C06biTHSI H8X OASITC SI C OA HOii H 

T Oil )!{e aepORTHOCTbiO , COOTBeTCTBJIOWeii A8HHOMY npOCMOTpy , 0AH8KO 8TOT noc-

TynaT non)!{eH npoae pRTbCR a n e pay10 oqe p enb, TaK KaK cpoH H ayanb a paiioHe naHHoro co6bi

THR HnH BHHM8TenbHOCTb Ha6n iOA8 TenS! MOryT cnenaTb aepOSITHOCTb perHCTp8UHH A8HHOrO cny
x/ 

qaSI MeHbweii HnH 6onbwelt , 

nyCTb HCTHHHOe qJ.ICnO C06biTHH 8CTb n , B epORTHOCTb H8X0)!{A8HHR C06biTHSI HOMep X 

B npOCMOT p e o6oaHaqwM qepea p (x) , non 8cpcpeKT HBHOCTbl(, n noCMOTpa 
I 

nOHHM8Tb aepORTHOCTb 06Hap y)!{eHH R , ycpeAHeHHJ_IO no BCeM C06biTHRM H8 nnaCTHHKe 

£
1

= --;!-- ,. ~ 1 p1 (x). 

6yneM 

BbmHweM OCHOBHbie cooTHOllleHHR anSI cnyqag p ( x) = const , O )!{HAaeMoe o6wee qHcno 

cnyqaea , H8XOAHMbiX B ABYX npOCMOTpax XOTR 6bi OAHHM H3 Ha6niOA8Tenei\ j H k
1 

paBH O : 

m I+ k = n £1 + n ( 1 - £ I ) £ " ( 1 ) 

3cpcpeKTHBHOCTb ABOiiHOrO npOCMOTp a paBHa; 

( 2) 

AHanorHqHo aToMy nn'l acpcpe KTHBHOCTH TpoiiHoro npQCMOTpa nonyqwM: 

l =t+t+£ ( t l +££+£t ) +tt£ 
1+ 2 + 3 1 2 3 1 2 2 3 3 1 1 2 3 

(3) 

Ecnw BbmonHSieTcSI ycnoaHe p ( x) = const , TO aepOSITHOC Tb p e rHCTp8UHH C06biTHSI B K8)!{-

AOM H3 ABYX npOCMOTpOB paaHa npOH3BeAeHHIO a e pOSITHOCTeii: 

£ 
lk £ I £ k 

( 4) 

B cnyqae , ecnH npocMoTp npoaene H 6onee 2 paa , acpcpeKTHBHOCTb Ka)!{noro npocMoTpa MO)!{HO 

H8i\TH HeCKOnbKHMH H838BHCHMbiMH nyTSIMH , 0603 H8qHM qep e3 £: OUeHKY acpcpeKTHBHOCTH npo-

CMOTpa , onpenenReM yiO no qwcny co6biTHii m" , H a AneHHbix a n p ocMoTpe k 

H npyroM - m 
1
,. 

£ 1 m / m,. 
lk 

, H B T OM 

(5) 

B K a qecTae ycpe nHeHHOA o ueHKH 
1 

nnR acpcpeKTHBHOCTH £
1 

MO)!{HO B3S!Tb cpenHeaa aew e H-

Hoe BCeX 3 HaqeHHii ( I , nonyqeHHhlX nOACT8HOBKOlt B (5) 8KCnepHM e HT8nbHO H8iiAeHHhlX m1 

m lk . . .. , Ycp enHeHHaSI oue HKa n' qwcna co6biTHlt n MO)!{eT 6biTb H8iiAe Ha 

K8K C penHeB3BellleHHOe H3 , rne 

x/ /4/,/6/,/1 / 
Cnyqaii p f const H3 waaeCTHbiX aaTopaM pa6oT anepabie OTMeqeH a 

Ha aaaHCHMOCTb a cpcpeKTHBHOCTH n p ocMoTpa OT apeMeHH paHee o6pawan BHHM8HH e 6onrapcKI1il 

cpH3HK n. i\'\apKOB . 
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n 1 -m 1 !t; 

HnH C nOMOWbiO KOM6HHHpOBaHHhl X 9cpcpeKTHBHOCTell:: 

n ml+klt 1 +k 

n .. mt+2+_,lt1+2+s 1 

rae m 
1 

+ 
2 

+ 
3 

- o6wee qlfcno cnyqaee, Hall:aeHHhiX B 3-x npocMoTpax. 

(6) 

(7) 

(8) 

BbmonHeHHe ycnoBHH p ( x) • const MO)I{HO npoeepHTb cneayiOWHMH cnoco6aMH. Cpae-

HHM OnbiTHOe a H pacqeTHoe. a' qHcno co6hiTHll:, KoTopbie Hall:aeHhi OLlHH pa3, HanpHMep, co-

6b!THH a ., m - m - m +m 1 Hall:aeHHble TOnbKO B npOCMOTpe 
I I 11 lk Ilk 

• BepoHTHOC:rb Haxo)l{ae-

HHH TOnbKO B npOCMOTpe / 6yaeT paeaa: 

fl+k,. _(l-t )t 
I I + k I 

PacqeTHoe qHcno cnyqaee, Hall:aeHHhiX TOnbKO B npocMOTpe 

• a 
I 

n f 1 + k 
I 

1 paBHO: 

BTopoll: cnoco6: ecnH p (x) • const, TO co6biTHH, Hall:aeHHhie B npocMoTpe 

(g) 

( 10) 

H nponyweHHbie, 

OLlHHaKOBbl no BepOHTHOCTH HX HaXO)I{LleHHH, n09TOMy LlOn)I{Hbl 6h1Tb paBHbl 9cpcpeKTHBHOCTH 1 onpe~ 

aeneHHble no HCTHHHOMY qlfcny n H no Hall:aeHHOMY qHcny m 1 

8 COOTBeTCTBHH C 9THM onpeaenHM aqxpeKTHBHOCTH npOCMOTpOB k H I HCXOLlH H3 
) 

m, a TaK)I{e H3: mlk qHcna cnyqaeB 1 Hall:aeHHhlX COBMeCTHO B If k 

m II qlfCna cnyqaeB', HaJ!:aeHHbiX COBMeCTHO B If 

milk - qlfcna cnyqaeB, HaJ!:aeHHhiX COBMeCTHO B TpeX npOCMOTpax. 3cp-

cpeKTHBHOCTb npOCMOTpa , onpeaenHeMyJO H3 m1k
1 

H m lk , o6o3HaqHM KaK 

, 
lk 

f I "" m 
Ill: I lm lk 

( lk 
I 

• YIMeeM: 

( 11) 

PacqeTHoe qHcno cnyqaee m; 1 KOTOpOe HaXOLlHTCH no pe3ynbTaTaM npOCMOTpOB k • I 

paBHO: 

m 
I 

m II If Ilk "" m II mlk I m lkl ( 12) 

CHcTeMaTHqecKoe ( npH pa3HhiX II k ) OTnlfqHe 9THX eenHqHH 1 HanpHMep, m' < 
I ml 

LlOKa)l{eT 1 qTO p (x) =/cons#. 06b!qHO BHHMaHHe COCpeLlOTOqlfeaeTCH Ha nonyqeHHH MaKCHManbHbiX 

acpcpeKTHBHOCTel!: t 
1 

I t 
1 

+ k' oaHaK0 1 ecnH He BhmonH~Hbi 9TH KOHTponbHhie ycnoBHH I TO ece acp -

cpeKTHBHOCTH onpeaeneHbl HeBepH0 1 npHqeM CHCTeMaTHqecKaH norpeWHOCTb B acpcpeKTHBHOCTH MO-

)l{eT B HeCKOnbKO pa3 npeBbiWaTb cpeaHeKBaLipaTifqHyiO OWH6Ky 

LlYIOWeM naparpacpe. 

a , noacqHTwaaeMyiO a cne
t 

2. MeTOLl noAcqeTa CTaTHCTHqecKHx norpewHocTel!: 

B 9TOM naparpacpe Mbl LlaLlHM npOCTOJ!: If 06WHJ!: MeTOLl noacqeTa LlHCnepCHH OUeHOK ni0-

6b!X aenlfqlfH 1 KOTOpble MOI'yT 6h1Tb Bblp'a)l{eHbl qepe3 peaynbTaTbl MHOI'OKpaTHbiX npOCMOTpOB 1 TO 

BCTb q e pe3 9KCnepHMBHTanbHO HaJ!:LlBHHhlB ~HCna m 
I m lk m lkl 1 H T.Ll. 3aMeTHM npe)l{ae 

BCBI'0 1 qTO 06hlqHhle 3aTpyLlHBHHH npH noacqeTe LlHCnepCHJ!: CBH3aHhl C TBM 1 qTo BBnHqHHhl m 
I 

m lk , m lkl KOppenHpoaaHbi MB)I{LlY co6ol!:. HanpHMep 1 napa aenHqlfH mt 

Ha BCneLIC TBHB TOI'0 1 qTO BCB C 06b!THH 1 BOWBLlWHB B m 
12 0 BXOLlHT If B m! 

4 

m
12 

KoppenHpoea

a napa aenH-

..I.. 



'iHH m 
21

, m,_, - H3-38 TOro, 'iTO cpeAH C06b!THl!:, J'lTeHHb!X B m 211 H m23 , HMeeTC51 

o 6UlHX H T,A. HarnRAHO S TO XOpOWO BHAHO Ha pHC, {, rAe C06hiTHSl 1 HBl!:AeHHbie p83Hb!MH Ha-

6niOA8Ten51MH, OTMe'leHbl pa3nH'iHOl!: WTpHXOBKOlL 

-...,..... 
l:li. i'"' /" 

/:_ l\ 

) 
'( 
'(: y 
" 

p H C, 

npeHe6peqb yK838HHbiMH KOppenRUHRMH Henb351 0 T8K K8K 06hi'iHO OHH He MBnbl H 3 8MeTHO 

BnHRIOT Ha TO'IHOCTb oueHOK ( CMOTpH, HanpHMep1 Bhl'IHCneHHe AHCnepCHH OUeHKH 

I 1,2/) 
Tax , 

.lc 
(I B pa6o-

0AH8K0 ycnO:>KHeHHJt, BHOCHMb!X KOppenRUHel!: 1 MO:>KHO B 3H8'1HTeJibr! 0A Mepe H36e:>K8Tb 0 ecnH 

B KB'I eCTBe HCXOAHb!X UHcpp HCTIOnb.30B8Tb BCerAa 'IHCno C06h!THA, HaAAeHHbiX TOnbK O OAHHM 

Ha6niOA8TeneM 1 TOnbKO TpeMR H T,):l, KaK BHAHO H3 pHCJHKa 2 I 

p H C, 2, 

T8KHMH BenH'IHH8MH 51Bn5110TC51: B ABJKp8THOM llpOCMOTpe 

A 1 "' m1 

B TpeXKpaTHOM npOCMOTpe 

m 
l.lc 

H T,J:l, 

-m 
12 

8 m 12 

JleJtCTBHTenbHO, HH OAHO C06hiTHe X He BXOAHT OAHOBpeMeHHO B A I H 8 

MeHHO B a I 1 f3 I 1 y H 3TH 'IHCna, paCCM8TpHB8eMbie K8K OUeHKH aenH'IHH 

n 

I 
"=I 

p
1 

(x}[ 1- pk (x)], 

( 13) 

( 14) 

HnH OAHOBpe-

( 15) 

II T,A, 1 KOTOpb!M OHH paBHbl B cpeAHeM, He KOppenHpOB8Hbl Me:>KAJ C06oJt, ecnH H8 BHA cpJHK-

UHl!: p
1 

( x) He HaKnaAhiBBTb KaKHx-nH6o cneuHanbHhiX orpaHH'IeHHA. OueHKH A 
1 

1 ... HMeiOT AHc-

x/ 
nepCHH 

x/ npHBeAeHHbie 3AeCb H HH:>Ke AHCnepCHH, CTpOro rOBOpR, HBnHIOTC51 TOnbKO OUeHKOl!: HC-

THHHblX AHcnepcHl!:. J..1cTHHHhie :>Ke AHcnepcHH Bhlpa:>Ka!OTCH qepe3 A , B a 1 ... 

5 



~ a 
A 

A ~ a 
8 

B ~ a ::s a, .... 
a 

( 16) 

B npaKTli'leCKH 11 HTepec Hb!X cny'lai!X Ha BH.Q cj:JyHKUHH p (X) BCer.aa 6b!B8IOT HanO)!(eHbl HeKOTO-

pbie orpaHH'leHHH-rHnoTe3bi, no3eonHIOWHe oueHHTb O)!(H.aaeMoe '!Hcno nponyweHHbiX cnyqaee 

x/ 
qepe3 '!Hcno Ha~.aeHHhlX • TaKHe orpaHH'leHHH BnHHIOT Ha .aHcnepcHH oueHOK mo A . . .. 

T8KHM )!(e o6pa30M, K8K eCnH 6bi Ha 8TH OUeHKH HanO)!(iJTb CBH3b 

3 3 

A + A + l3 + r = c:onst , I a
1 

+ I {3
1 

+ y + r = c:onst , 
1 ~ 1-=t 1""1 

(17) 

r.ae T -HeKOTOpaH He38BHCHMO OUeHeHHa II senH'lHH8 C .QHCnepclfe~ a ~ 
/3/ r 

m , npHMeHHH 
0 

c TaH.aapTHYIO TeXHHKy 6anaHCHpoeaHHH oueHOK (cMoTpH, HarrpHMep , II 15) 11 0603Ha'l8H .QHC-

nepc1111 nocne 6anaHCHpoeaHHH (HnH Kopoqe w6anaHCHpoeaHHbie .aHcnepcHHw) qepe3 
-'2 a , .anH 

.OHCnepCHH npOH3BOnbHO~ cj:JyHKUHH K ( A , 3) nony'lHM ( e KB83H-nHHe~HOM npH6nJi)!(eHHH) 

r.ae 

UHH 

n 

-~ 

aK 
~ K~ ~ ..1 K ~ 
I A,(_a_J + B(~J- _1_( 2 A L + s .EJ5J 

1~1 aA aB n 1"" 1 I aA aB 
I I 

( 18) 

npe.anonaraeTcH oueHeHHbiM qepe3 A , B • Bbipa)!(eHHe .ami 6anaHCHpoeaHHO~ KoeapH a-

-~ a 
KL 

- a 
K 

a 
L 

r 
KL 

.anH rrapbl cj:JyHKUH~ K(A, B), L(A,B) 

-~ a 
KL 

2 
I 

I""! 

A aK 
I --

aA 
I 

~ 

_l_(I A, aK + 
n 1=1 aA, 

a L 
a A 

I 

+ ll aK 

a B 
aL 
a B 

B i_'5_) ( I A 
1 
~ + B E..!:_) 

as 1-=1 aA, as 

BbirnH.QHT aHanorH'lHO: 

( 19) 

JlnH Tpoi!:HbiX npoCMOTpoe cj:JopMynhi TaKHe )!(e, HO c oqeeH.aHo~ 38MeHo~ A B Ha a • 

{3 • y 

B qacTHOM cnyqae 

- 2 A~ a -= A- __ , 
A n 

K = A , L = B IWH L 
1 

~ 
-2 
a = B - __!!__ I r e: -

B AB n 

A no cj:JopMynaM (18) ,(19) nonyqaeM 
~ 

A 1 A ~ AB ' e: -I 

AlA~ 
- ----

n a a n a a-
A B A l A~ 

(20) 

Bbipa)!(eHHe (20) noKa3biBaeT, 'iTO yqeT orpaHH'leHH~ Ha p
1 

(x) yMeHbwae T .aHcnepcHH 

OUeHOK 11 .aenaeT HX KOppenHpOBaHHb!MH, K C'laCTbiO,STa KOppenHUHH O.QHOTHnHa .an11 BCeX nap 

oue HOK A , B a f3 , y • 'iTO no3BOnHeT y'leCTb ee ecero o.aHHM .aononHHTenbHbiM qne-

HOM B cj:JOpMynax (18),(19), 

V13 Bbi pa)!( eHH II (20) TaK)!(e BH.QHO, 'iTO Kor.aa 'lHCnO 3aperHCTpHpOBaHHb!X C06b!TH~ !1pH6nH -

)!(aeTCH K n , 6anaHCHpOB8HHb!e .QHCnepCHH CTpeMHTCSI K HyniO, 

x/ 
JlnH npOH3BOnbHbiX cj:JyHKUHll p (X) , HallpHMep, eCnH BCe p (X) = 0 

I 
npH n > x > c:, 8Toro c.aenaTb HeB03MO)!(HO, 

6 



J 

I 

3TO BnOnHe ll0HHTH0 1 H60 BCnH C06hlTH~ nponyCK8BTCH M8n0 1 TO q acn o Ha~aB8HhlX HB Mo

)!{QT cwnbHO Kone6aTbCH. 8 npOTHBonono*HOM npeaenbHOM cnyqae 1 Koraa A · 
1 

B << n Ko p

penHUHH MBnhl H 6anaHCHpOB8HHhlB aHCllBpCHH CTpBMH T CH K aHCllBpCHHM (16) ao 6an8HCHpOB8-

HHH. 

npownnJOCTpHpyeM cpOpMyny ( 18) H8 llpHM Bp8X . npw 9TOM H8M Hy)!{ Hbl 6yay T cpOpMynbi 

( 13) , ( 14) 1 p83pBWBHHb!B OTHOCH TBn bHO m 

m 
I 

m
1 

A 
1 

+ B 

=al+f3 k+ f3, +y m lk 

m B 
12 

f3 I + y m 
123 y . 

n pHM Bp 1. Dac nepCHH OUBHKH 
k 

( 
I 

n oacTaBnHH ( k = B (A + B r 1 

I k 

A ( ~) 2 + B ( ~) 2- _l_ (A k ~ + B A_ ) 2 = 
k a Ak a B n a Ak aB 

- 3 -1 2 k 2 k -1 2 
=AkB( Ak + B) -n 0 =(() (1-( )m =a k 

I I 12 (I 

(13a) 

(14a) 

( 2 1) 

npwMep 2 . Dw cnepC HH OUBHKH m I 

1 
m m m- 1 .noacTaBnHH m' = ({3 +y)(f3 · +y ) y-1

1 12 13 123 1 3 2 
HMBBM 

(]2 am • 2 a • 2 a m' 2 7 a m' a m' am. 2 
{3 ( ~) + {3

3 
( ~) + y ( __ I) - _ ( f3 __ 1 + f3 __ 1 + y __ I ) = 

m' 1 2 a{32 a{3 3 ay n 2a{32 3a{33 ay 

= m' + m' (m - m ) 
1 1 12 123 

( m -m )m -::J -(m')
2
n-1 • 

13 12S 123 . 1 

ll pnMep 3. Dwcnepc11H oueHKH n 

npwMepoM 2, cpa3y n onyqaeM 

-1 
m m m 

1 2 12 
-1 

=(A +B)( A +B) B . nonb3yHCb 
1 2 

(j2 
n 

n ( m - m ) ( m - m ) m -2 
1 I2 2 12 12 

3. OueHKa HCTHHHoro qacna c nyqaee 

(22) 

aHanorwe~ c 

(23) 

DnH Hawnyqw ero npw6nH)!{BHH H K HCTHHHOMy qwcny c nyqaee Ha npaKTHKB Hy)!HIO BHaqane 

npOBBC TH COllOCT8BnBHHB m I H • ml H B OC06B HHOC TH c p8BHHTb a a , K8K 9 T O 6binO 

p e KOM enaoeano B § 1. 3To B03MO)!{ H0 1 ecnw npocMOTp npoeeaeH He M e n ee 3-x· p a3, Ecna oKa-

*BTCH 1 qTo ycnoewe p ( x ) = const cnpae e anweo , TO ace cpopMynbi (6) 1 (7) H (8) paenou eH-

Hbi. OaHaKo H3BBCTHbiB aeTopaM 9 MynbCHOHHbie H KBMe pHbie npwMepbi aaJOT cywecTBBHnoe pa3-

ml 
I 

a a' o npounmoCTpHpyeM 9 TO H8 npHMBpB 1 Koraa npOCM OTp 

C aOCT8TOqHO~ CT8THCTH qBCKO~ TOqHOCTbJO 6bin npoee aen TpH)!{abi ( 

HOBO~ K8MB pe). 

P e3ynbT8Tbi Ha6nJOaeHH~ H pacqe ToB npeacTaB,1BHbi B Ta6nwu e . 

v 0 - co6biTHH B npona-

Vl3 2 c T o n6ua Ta6nHUbi cneayeT 1 qTo m' npaKTwqecKH coenaaae T c m" 1 KOTOpoe onpe -
141 I I 

aenHnOCb llO rpacpHK8M pa60Tbl , nonyqeHHb!M C llOMOWbJO M BTOaa M8KCHM8nbHOf'O npaeaono-

ao6HH, HO B npeanonO)!{BHHH p(x) =const. PacqeTHhre 

7 

m' 
I 

H m" 
I 

BCeraa MBHbWB OllbiT-



HbiX cpe.aHHX 3Ha'ieHHA m1 • B ce.abMOM c T on6ue .aaHa oueHKa nonHoro 'iHCna co6biTHA, nony-

'ieHHaSI no <fJopMyJIBM ( 6) HJIH ( 7) - 3 TO 'iHCJIO .Q8)f{e MeHbWe, 'ieM CyMM8pHOe 'iHCJIO Halt.aea

Hb!X C06b!THA m 
1 

+ 
2 

+ j 

OnbiTHoe 'iHcno cny'iaeB, HaA.aeHHbiX TOJibKO 6.aHH pa3, 

a' • I a • , paCC'iHTBHHoe no ¢opMyne ( 10). 
I => 1 I 

we , 'ieM 'iHCJIO 

j 

a ~ I a
1 

I~ 1 
- nO'iTH B.UBOe 60Jib-

Bee 3TO .aoK83biBaeT, 'iTO ycnoBHe 

P ( x) = c:onst He BbinOJIHSieTCSl H npHBO.UHT K 38Bb!WeHHIO 3<fJcpeKTHBHOCTeA H yMeHbWeHH!O 

HCTHHHOI'O 'iHCJl8 C06b!THA. Cne.QOB8TeJibHO, B pa36Hp8eMOM npHMepe .01151 nOJiy'ieHHSl HCTHHHOI'O 

'iHCJI8 C06b!THA ·He06XO.UHMO y'ieCTb 38BHCHMOCTb BepOSITHOCTH 06Hapy)f{eHHSI p OT HOMepa co-

6biTHSI X npH 3TOM Mbl nOHHM8eM no.a BepOS!THOCTb!O p (X) CJie.QyiOWee. nycTb H86JIIO.Q8-

TeJib I npocMaTpHBaeT N pa3 nnacTHHKy, Ha KOTopoA HMeeTCSI Bcero n co6biTHA, npH'ieM 

x/ 
npOCMOTpbl He38BHCHMbl H B cpe.aHeM p8BHOUeHHbl • nycTb 'iHCJIO npOCMOTpOB, B KOTOpblX o6-

Hapy)f{eHo co6biTHe HOMep X , p8BHO r(x) • Tor.aa P
1 

( x) => lim r(x) N "1 
• CornacHo 

N -ooo 

3TOMY Onpe.aeneHH10
1 

O)f{H.Q8eMble KOJIH'ieCTB8 H8XO.UHMblX C06biTHA p8BHbl 

n n n 

m =I p (x), m =I p (x)p (x), m "'Ip(x)p (x)p (x). 
I " , 1 I lit ", 1 1 It lit I z"' 1 I It I 

(24) 

BcHo, 'iTO onpe.aenHTb ¢yHKUHH p
1 

(x) BO Bcex .aeTanSix npaKTH'ieCKH HeB03MO)f{HO, H npHXO.UHT-

CSI O!'p8HH'iHTbCSI OUeHKOA TOJlbKO HeKOTOp~X napaMeTpOB 3THX <fJyHKUHA. 

HaH6onee B8)f{HbiMH napaMeTpaMH ¢YHKUH A pI ( x) SIBJISIIOTCSI 3<lJ<fJeKTHBHOCTb 
n 

(I "-1 I 
a""1 

p 1 (X) H napH8SI CeJieKUHOHH851 nonp8BK8 17 '" , KOTopyiO Mbl onpe.aenHM cpop-

MynoA 

n 

17 "' l I [ p ( x) t "1 
- 71 [p ( x) t - 1 

- 1] 
lit n ", 

1 
I I • It It 

(25) 

H KOTOp8S! BXO.UHT B Bblp8)f{eHHe .UJIS! milt 

m lit "' n t I tIt ( 1 + 17,,. ) • 
(26) 

. 
nonp8BK8 17llt 0Tp8)f{8eT TOT cp8KT, 'iTO cpe.aH COBOKynHOCTH C06biTHA x1 OT06paH-

Hb!X nepBblM H3 H86JIIO.U8TeneA HJIH k , npoueHT Jie!'KO H Tpy.UHOH86JIIO.Q8eMblX C06biTHA 

y)f{e .apyroA, 'ieM B UeJIOM no nnaCTHHKe, BCJie.UCTBHe 'ie!'O H8 COBOKynHOCTH C06biTHH X BTo-
1 

poA H86JIIO.U8TeJib HMeeT HeCKOJlbKO HHYIO 3cpcpeKTHBHOCTb , 'ieM H8 C OBOKynHOCTH BCeX n co-

6biTHA . )lnSI H861l!O.U8TeneA, pa60T810WHX no 6mi3KOA MeTO.UHKe, cne.ayeT 0)f{H,U8Tb , 'iTO 17 > 0, 
lit 

nonpaBKH 17 lit MO)f{HO OUeHHTb no p e3yJibT8T8M Tpex npOCMOTpOB, eCJIH npe.anOJI0)f{HTb 1 

'iTO TpOAHaSI ceneKUHOHH851 nonpaBK8 

n 

11 "'1._ ~ [p (x)t· 1 -J1[p (x)t" 1 -1][p (x)t" 1 -1], 
lit I n " "'1 I I I< It I I 

(27) 

BXO.US!W851 B Bblp8)f{eHHe 

m 
123 

nttt(1+n +n +n +n) 
1 2 3 •1 12 •1 23 'I 31 ' 1 123 I 

(28) 

x/ 
To eCTb K8'ieCTB8 H86JIIO.Q8TeJISI MOI'YT CJIY'i8HHO MeHS!TbCSI OT npOCMOTpa K npOCMOTpy H 

BO BpeMSI C8MOI'O rrpOCMOTpa, HO ycpe.aHeHHbie ITO 60JibWOMy IIpOMe)f{yTKy BpeMeHH OHH He .UOJI)f{

H~ HMeTb K8KHX-JIH60 CHCTeM8TH'ieCKHX TeH.QeHUHA. 
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Mana 11 MO)KeT 6biTb oT6poweHa. Tor.aa
1 

nonaraSI Tf 
123 

= 0 H no.acTaBnHH B (24), (26), (28), 

8Kcnep11M9HTanbHO Hail.aeHHbie m
1

, m
2

, m
3

, m
12

, m 23 , m :n' m 123 ,Mbl nony'liiM 7 ypaBH9HIIl!. 

m1 n f 1 n £2 £3 (J + T/23) 

(29) 

£3 Tf 23 ' Tf 31 ' 
n • PewaH ypaBHeHIIH (29), no-
., 12 

.anH C9MH H9113B9CTHhlX n 1 f 1 I ( 2 ' 

ny'liiM OU9HKH 

n 
171 1m23+m2m31 + m3 m12 

2m 123 

1 •1 ·1 1 
£I = m I n. Tf II< = n mil< m I m lr - • 

Cne.ayeT 3aMeTIITb, 'ITO ypaBHeHHH (29) .aonycKaJOT BTopoe peweHIIe .anH n 1 
a IIM9HH0 1 

peLUeHII9 CO 3HaKOM "+" nepe.U KB8.Up8THblM KOpHeM. Ta K09 peLU9HII9 COOTB9TCTByeT tiJopM8nbHOi!. 

B03MO)KHOCTII .ao6a~IITb K Ha6nro.aaeMbiM co6biTIIHM, Y'liiTbiBaeMbiM tiJopMynol!. (30), onpe.a eneH

HOe KOnll 'l9CTBO HeHa6nJO.[l89MblX C06b!TIIi!. C p (X) "'0 1 H9 BCTynaH B npOTIIBOp9'lH9 C npe.anono-

)K9HII9M Tf = 0 • OrpaHII'liiBaHCb pa3yMHbiMII aKcnepiiMeHTaMH, IIMeJOllliiMII .aeno c Ha6nro.aae-

J2J 
MblMII C06biTIISIMII, Mbl Bbi611p89M peweHII9 (30) C HaiiM9HbilliiM n 

JlnSI o6wero cny'laSI N npOCMOTpOB B npe.anonO)K9HHH 1J = 0 nerKO HaniiCaTb CIICTe-
12 ••• N 

ypaBH9HIIi!., aHanOI'II'lHblX (29). 3Ta CIICT9M8 nocne IICKnJO'l9HHH BC9X 
II Tf N 

MY 2 -1 

BO.UIIT K ypaBH9HII IO (N -J) -ol!. CTeneHH .anSI n 1 
HaiiM9HbLUIIi!. KopeHb KOTOpOI'O HBnHeTCSI 

IICKOMOi!. OU9HKOi!.. 

JlnH cnyqaSI , npe.acTaBneHHoro B Ta6nHue, tiJopMyna (30) .aaeT 

n "' 609 (1- 0,772 

Tf
12

"" 0,094 

£2 - 0,675 

T/23 .. 0,189 

l 3 = 0,557 

T/31""0,116. 

Pa3nll'lHbie KOHKpeTHbie rllnOT93bi o tiJopMe tiJYHKUIIII p ( x) npiiBOD.HT K npaKTII'l9CKII TeM ;>Ke 

pe3ynbTaTaM, 'ITO H tiJopMyna (30). Hanp11Mep, ecn11 npe.anono;>KIITb, 'ITO (nocne paccTaHOBKII 

C06biTHi!. B nopH.UK9 B03p8CT8JOlll9l!. Tpy.UHOCTII 06Hapy)K9 HIIH) pI ( x) = C I exp (-X 
2 

a -
2 

2"
1 

) 
1 

n 

nony'leHHbiM BbiLUe 1 CBSI3aH c TeM 1 'ITO tiJYHKUIIII 

n - -0,0125. 0TKnOH9HII9 
., 123 

Tf 
123 

OT HynH II H9KOTOpbiJ\ C.[lBIII' n 
no cpaBH9HUJO c n zs609, 

II nO.UCT8BHTb 8TO Bb!pa>K9HII9 B ( 24) 
1 

3aM9HHB TaM .[lnH y .[l06CTBa CYMM11pOB8H119 ~ 
n x/ · x= .t.. 

p11pOB8HII9 f c/x 
1 

TO peLU9H119 nony'leHHblX ypaBH9HIIl!. .aaeT n ., 619; C 1 ~ 1,01ts; 

0 
c 2 .. 1 ,037; c 3 ~ 0,934; a1 

= 436; a 
2 

.. 339; a3 
302, 'ITO COOTB9TCTByeT 

p (X) = C exp (- X 2a •2 2 · 1 ) H9CIIMM9TpH'lHbl OT-
1 I 

HOCIIT9nbHO TO'lKII X, B KOTOpOl!. p 1 (x) = ( 

x/ Pac'leTbi npo113BO.UIIn11Cb Ha aneKTpOHHOi!. BbJqllcniiTenbHOl!. MaLUIIHe M-20 no MeTo.ay 

n11H98p1138UIIII /5/. 
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BnpO'ieM, C.UBIH' n B npoueHTax ;:ta>Ke MeHbWe , 'ieM npeBblWeHH e e;:tH HHUbl KOHCTaHTaMH C I, 

c 
2 

OcTaHOBHMCH KOpOTKO Ha .UHcnepcHH oueHKH ( 30). Bbipa>K e HHe, nony'iaiOmeecg no cj:Jop Myne 

( 18 ), CIIHWKOM rpOM03;:tKO, 'iTOOb! ero 3.UeCb BbinHCbJBaTb, npH MallblX 11/k H He O'ieHb CHIIb-

HO OTIIH'iaiOlllHXCSI scj:Jcj:JeK THBHOCTSIX, KOr';:ta HMee T CMb!CII r'OBOpHTb 00 ycpe.llHeHHOJ!: scj:Jcj:JeKTHB-

HOCTH E "" 11 ( £ + £ + £ ) , .lliiH .UHcnepcHH o ueHKi! ( 30) c npaseanHsa npH6nw>KeHHaH cj:JopMyna I 2 3 

(i2.,.n(1-£)3 
n ----- , ( 31) 

( 

OWHOKH 

no KOTOpOl!: nonyqaeM n ~ 609 + 9. H e60ilbWaH BeiiH'iHHa 6anaHCHpOBaHHOl!: CTaH.llapTHOl!: 

an = 9 CBH3aHa c TeM, 'iTO 'iHCno nponymeHHbiX cnyqaes m 
0 50 HesenHKO, a 

BeiiH'iHHa iJn He .llOII>KHa 3aMeTHO npeBb!WaTb vm;; 
no a 'i e pKHeM , 'iTO 

n = 609 + 9 ecTb oueHKa 'iHCna co6bi THl!: Ha .llaHHol!: nnacTHHKe . 

OueHKa HHTeHCHBHOCTH In , TO eCTb oueHKa 'iHCna co6biTHl!:, KOTopoe s cpe .llHeM .llOII>KHo 

Ob!Tb HB H.lleHTH'iHOJ!: nllaCTHHKe npH OOIIy'ieHiili B TeX >Ke YCIIOBiiSIX, HMeeT, paayMeeTC SI, OOIIb

WyiO .llHCnepCHIO, a HMeHHO a In = y .9} + 609 "" 26 • 

B 3aKIIIO'ieHne a sTopbi 6naro.llapHT HryeH .LlHH Tbi aa o6cy>K.lleHne n npe.uocTasneHHyiO B03-

MO>KHOCTb HCnOIIb30BaTb MaTepliallb! HSOIIIO.lleHHl!:, A. flyKbSIHUeBa 3a pSC'ieTb! Ha MaWiiHe 

M-20, ,a Ta>Ke npocj:J. n . .HHOlllH H E. roM60Wii aa o6cy>K.lleHnSI. 
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I 2 3 4 
llpo- 4HCRO cnyqaeB B OAHOM 3qxpeK- 4Hcno cnyqaeB, Hat!AeHHHX 

B KaEAOM H3 2-X H B KaX-CMOTp npOCMOTpe THB-
Omn- PacqeTHoe HOCTb AOM H3 3-X npOCMOTpOB 
HOe ITo ITo 

~·ne I2) 
P.a6o~e 
74/ 

I m, m' m" f I mllr m I I 12S 

I 470 420 4I5+2I 0,86 m =347 
12 

2 4II 382 384;:20 0,77 m 2S =272 m1 2S=247 
3 339 32I 32Iti8 0,66 m

31 
=292 

======~=============c=========================================== 

5 
4Hcno cnyqaeB, HaRAeHHHX 
B cyMMe 2-x H B cyMMe 
3-X npOCMOTpOB H COOT
BeTCTBYDmHe 3~eKtHBHOCTH 
m 1+ .lr 1 m 1 +2+:J' f I+ lc > f 1 + 2 + 3 

m =534 f + =0 ,97 1+2 1 2 

m Hs =478 f2+s=0,92 
ms+z=5I7 f s + 1 =0 ,95 

m1 +2+s=556 t 1+2+ 3=0 ,997 

6 
4Hcno cnyqaeB, 
HaAAeHHUX 
TORbKO B OAHOM 
npoc:u:oTpe 
aea+a+a 

1 2 s 

OnHTHoe 
a =139 

PacqeTHoe no 
cp-ne (IO) 

a' =7I 

7 
0U.8HIC8. HCTHHHOro 
qHcna cnyqaeB 

n 

no <P-ne (6) 537+15 
(7) 538 
(8) 557 

ITo pa6oTe /4/ 557 
no ¢-naM (30) 609 + ~ 

( I =609;:26) 
n =============================================================== 


