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BBFJ4EHl1E 

nnR npoBepKH CTaTHCTnqeCKRX rnilOTe3 O BHAe HeH3BeCTHOa WYHK~H 

patrrpeAe~eHHR AnR uaHHUX, He crpyrrITMpOBaHHHX B ~CTOrpaMMY, cymecT

ByeT HeCKO~bKO KpHTepHeB COr~aCHR, OCHOBaHHUX Ha HCrrO~b30BaHRH WYHK

~ rrpaBAonOAOóHR, a TaK~e Ha CTaTHCTHKax· Ko~oropoBa H CMHpHOBa-Kpa

Mepa-MR3eca (CI~O. 

ITpWMeHeHMe KpHTepHeB cor~aCHR npeAilo~araeT OÓ~eM BUÓOpKH H3 re

Hep~bHOa COBOKYITHOCTH n AOCTaTOqHO ÓO~blliHM, qTOÓ~ Ko~eCTBeHHUe 

xapaKTepHCTHKH CTaTHCTHK MO~HO Ó~O CqHTaTb aCHMITTOTHqeCKMMM, T.e. 

TaKHMH, KOTopue rro~aIDTCR rrYTeM H3yqeHHR nOBeAeHRR CTaTHCTHK rrpH 

n: -7 co • B TOM cayxae , Kor)J.a OÓ'heM BblÓOpI<l1 cpaBHHTe~bHO HeBe~HK, 

CTapaIDTCR rrpRMeHRTb KpH~epRa CKM, rrOCKO~bKY COOTBeTCTBYIDmaR WYHKUMR 
pacnpe AeJIeHRR c~yqa~oa BeJrnqHHH nW

2 
(CM. n, I) escTpO CXO lijiTCR Kn 

aCHMITTOTRqeCKOa ~YHKUHH pacrrpeAe~eHRR. B ~HTepaType rro MaTeMaT~ecKOa 

CTaTHCTHKe.H oópaóoTKe 3KcrrepRMeHTaHbHUX AaHHUX peKoMeHAYeTcR HcrrO~b

30BaTb TaÓJrn~ aCKMrrTOT~eqKo~ WYHK~ pacnpeAe~eHHR B oAHHX c~aRX 

npa n.> 50 /1/, B APyrHX - npa (1,> 40 /2/. TaKoi1 nonxcn orpaaasaaaer 
npHM.eHeHHe CTaTHCTHKH CKM o~~acTbID ÓO~bWMX n , XOTR B AeaCTBHTe~

HOCTH aTa CTaTHCTKKa Mo~eT HcrrO~b30BaTbCR B KaqeCTBe KpHTepHR cor~a

CM H npa MaJlllX n (YL= 1,2,3, ••• ). C gpyroi1 CTOpOHbl, HHorW3. B JrnTe
paType YKa3HBaeTcR, qTO MOmHO HcrrO~b30BaTb TaÓAHqbl aCHMIITOTHqeCKOM 

~YHK~ pacrrpege~eHHR YRe 'rrpH n) 3 /3,4/. aTO Mo~eT rrpHBOj:(RTb K 

cymecTBeHHblM OillHÓKaM B orrpeAe~eHHH YPOBHeH 3HaqHMOCTH. 

B rrpRnO~eHHRX Borrpoc 3aA8~R onpeAe~eHHoro ypOBHH 3HaQHMOCTH 
CBR3aH c rrpeHeópe~eHHeM COÓblTHRMH c M~Oa BepORTHOCTbID. B03MO~iOCTb 

TaKoro npeHeópexeHHR 3aBHCHT OT rrpaKTHqeCKO~ Ba~HOCTH CJIeACTBH~, Bbl

TeK8IDmKX H3 HacTynneHHR M~OBepORTHHX COÓblTHa, rr03TOMY omaÓK8 B orrpe
"0 

Ae~emrn ypOBHH 3HaqHMOCTli MOlKeT CKa3aTbCR Ha pe3Y~bTaTe HCCJIeAOBaHHa. 

HarrpRMep, eCJrn H3yqaIDTcR COÓblTKH, OTHOCHTe~bHbl~ BKJIaA KOTOpblX B HaÓ

JIIDAaeMOe H8 onure pacrrpe AeJIeHlie C'oCTaB~ReT OT HeCI{O~bKHX AeCRThI.X AO 

HeCKOJIbKHX e~ npoueara, TO H3yqaeM~a a<IxlJeKT MOlKeT ÓblTb "norepaa" 

IblJtllitli;'üHWil GHcmyT 1 
e\!{fiha BtC1Je,tlÓEaUa~ 

6115nl-l~";TE:HA 
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H3-3a Ourn6KH B onpeneaeaaa ypoBHR 3HallHMOCTH, B03HIDW,IOmeft npa HCnOJID
30BaHHH aCHMnTOTHlleCKO~ WYHRURH pacrrpelte~eHRa BMeCTO WYHRUKH pacnpe
Ae~eHHR ~ KOHKpeTHOrO n • 

B KHKre r.B.MapTHHoBa /7/ ynoMRHaeTCH pa60Ta /8/, B KOTOpOft nPH
BeAeHH HeKoTopue npoueHTHHe TOllKH pacnpene~eHRR CTaTliCTMRH CKM ~ 

Bu6opOK n = 2,3,4,5,8,10 li 20. OAHaKO nOCKOJIDKY npzaeneaaaa B /8/ 
Ta6Jml.{a HB~HeTCH aenoaaoã 1t") , a llaCTlJ npouearaax TOlleK BWUfc~eHa ae
TOllHO (CM e n.3), aTa pa60Ta He CfGWaeT Bonpoca o WYHKuaax pacnpeAe~e
HHH npa Ma~1:lX n • 

Ue~lJID HacToameft pa60TH HB~eTCR B~Hc~eHHe 3Halle~ WYHKuaa pac
npegeaenaa CTaTHCTIDm: CKM npli M8JIHX ocseaax Bu60p1tH f1, 2,3,4,5,6,?::I 

H npli n = 20,30,40,50 c HCrrO~lJ30BaHHeM llHc~eHHoro MeTOna MOHTe-Ka~o 

B TO~ax, RBHHIDmHXC.fI npoueHTli~ aCRMilTOTHqeCKOrO pacnpeAe~eHHR CRM. 

I. METO.ll BtFlliCJIEH11Vt kf" sro PEJUll13AUWI lIA 3W 

f ('f ), Sn (x ) 

CTaTHCTKKa CEM MMeeT BRA 

+00 

nw; = n5[Sn(X) 
2 

F(x)] f(x)d:l J (1) 

-00 

rAe F ( 'J. ) - CPYHKI.tWl pacnpegeaeaaa Myqa~Ho~ BeJm"tilrnU X , liMeIJlllei 
IIJlOTHOCT:b - aMrmpH'leCKaR <PYHKI..\IDi pacnpeaeaeaaa, COOT
BeTCTBJi)IUBJI Bu60pKe "", t 2 , ••• , xn /3/. 

ACliMIITOTlNeCKaH lIlymnnm pacnpegeaeaaa c~a:tblOa Be~mw nw; , 
sacro 0603HaQaeMaR a, (z ), MOllteT 6bIT:b npencrasaeaa B BRAe paazose
HW1 /5/: 

1 f- j(-T)· , 1h - {II;jt1Y/ta 1/ ((: I {l h
ct,(z)= 1fvzL;- (-1) . (~d+1) e . n~ llq).f1)j16Z), (2) 

J=o J 
rlte Z = h~, /(,/t( x. ) - MOWJ<PHIJ,RpoBaHHaJI IPYHKUIDI Becceaa /6/. 

BHpaliteHIDI WIH <lJYHR~ pacnpeneaeaaa ~,,( Z) BeJIJtJ.lUmU nw; npa 
n = 1,2 6wm nO,JIJr-qeHH B paõore /4/. JJ,nH cJIYllaJI n :::I I IPYHlUnur pacnpe

Ae~eHlifi cp" (Z ) onpeneaaerca c~elJYIOllW.M 06paSOM: 

,*) B pacore /8/ npnelteHH nponearnae TOqKH W1H SHallelmft <PYHKUJtm 
pacnpeAe~eHHH 0,005; 0,010; 0,025; 0.050; 0,100 H 0,900; 0,950; 0,990; 

0,995. 

2 

o) Z « 1/1:2} 
\3)(qz- 1/3)1f~ 1/12 ~ Z ~. 1/3)~(Z)= { 

1; z >"/3J 

rAe Z ::; w1 
2 

• 

.un.a c~aH n ::; 2 WYHR~ pacnpeneneaaa 1>2 ( Z) HMeeT YlKe coaee 
c~o'&HIDi BR A*) : 

o) e&111 Z <" 0~ 

211' (Z- 2~ ), ecAu 1/2~ ~'Z ~ o/Y8 
. 1 ~ //2 )

(z- 2; )[ 271' - ~ aJtcÚ>5~(Z'- Y2~ r~J- (2 - 1(8 -7) ;{s <:Z~ 1/C z- '01f ,I ~ 

o{ 3 -( 1/2 1/2('. 5'Á· 1h7f~lz)= (z+ 2")[ 2 - 2oJuCl5 7[(1/g) - (Z-1A;r_~-:~x~2 ] f (4) 

z- %9 

" ('{ I '1J:. n11.? 'I Si. . )1/2. -( . 2+8+ 2lZ'-/6~ f 2' (Z-/fS/ J t?b11i f[<Z ~T) 

1; 2
eeAu z 73' 

B TO~ Ee pa60Te /4/ oTMe~aeTcR, ~TO MORHO Ha~TH BRA WYHKUHR pacnpe
Ae~eHHH ·ep3 ( Z ) li MR n = 3, OAHaKO aspaseaaa B aTOM cayxae O~eH:b 
rpOMOS~R. no~yqHTlJ BRA WYHRUHH pacnpege~eHMR ~ c~yqa~ n = 4 MeTO
p,OM, npeWI07KeHHhIM B YKasaHHoi! pacore, llpe3BW:l:afum CJIOlltHO. 

ABTOpU paooru /8/, o606II003 MeTO A /4/, nO~Y'IWlH nspaaenae ]J,IIR 

CPYHlUJ,IDi pacnpeneaeaaa MR JIJO(joro n aa nepsux lU3YX aarepsanax BOSMOlK
asx SHalleIrntí Z : 

~ (z) =n! 1r2"11y 
11 / r(-fn+1) , 1112!1 ~ Z ~. (h'f3J/12n2) 

<R,(Z) z: h/ /rf(11-1)9"{';;;/r(fnf1)- (21Si/f di)/r(jh+f)}, (5) 

(fJ.f3) jf2n2. < Z ~ (lJf6)/f2IJ27 

r ne ~= CZ-1/1il1)1/2 j <: aJzuaS(1j~). 

*) B paõore /4/ ara WoPMy~a nasa c onaoxoã: B BI::lpalKeHHH WIR <Pym\l.(ID'I 
pacnpen~~eHIDl na ~TepBaJle 7r1 < Z-< T2 

B KBaApaTHHX C:K06KaX BMeCTO 
llHc~a -- YKa3aHo ~-. 

l(8 'lo 

:~ 
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HH~e OfillCHEaeTCR cnoco6 BHqHC~eHHR 3HaqeHM~ ~YHRUHH pacrrpe~e~e-

HHR C~qa~Ho:t1: BeJIH'lfiIHh! flW; ,IVI.ll JII06HX ri H Z • 
lIo orrpeneaeuan ~YHRIJ;HR pacrrpeneneaaa C~qaJ.iHOn BeJIWmHH ~ .= t1W; 

paBHa 

1?,(Z):~ p{ ~ < z} . 

Pacnpeneneaae fJW; ue SaBHCHT OT BH~a pacrrpeneaeaaa F(1- ) /3/, 
H Ehlp~eHHe (I) MoxeT 6hlTb nepeITHCaHO B BH.I(e 

1 2 

fJW;::; nI{ S/i)-- ,1] dj (6) 
o 

r~e ~ paBHOMepHO pacrrpe.I(e~eHO Ha HHTepB~e (0,1). Be~HY ~ =ncv; 
MOJKHO paccearpaaars RaK epYHRWrIO n apryaenroa 'fi 

~.~ fe 1"1~2)":) Y/l) 

3~eMeHThl Bhl60pKH J1 'Y1 ,... , Yn , pacc~~TpHB~eMhle RaK Roop~Ha
Thl, orrpenexanr TOqRY B n -vepaoa Ry6e Cn = L 0,1.7 • YpaBHeIme $" 
( j1 , j2 , ••• , .1Jn ) = Z aanaer nosepxaocrs B zyoe Cn • Ilocxoxsxy 

~. -paBHOMepHo pacrrpe.n;e~eHHh!e C~qanRhle Be~HRhl, T9 OTHomeHHe 
06~eMa no.n; rroBepxHocTliIO 

~ ( ~1).~ 2) o o , } .1f1 ) <z (7) 
r\:. 7 11

K o6'heMY KY6a Cn orrpenenaer HCROMYIO BepORTHOCTli P7. 7<Z)= vz/v} 
r.n;e Vz -o6~eM 06~aCTH n -MepHoro rrpOCTpaHCTBa, OTBeqaromHfi YC~OBHIO 
(7), a V - oosex n -aepaoro xyoa Cn ,paBRhlR r. 

Be~H~Ha Vz B~Hc~eTCR reOMeTpH'tIeCRHM MeTO~OM MOHTe-Kap~o 
RaR OTHomeHHe qncm C~qaRHhlX TOqeR tVz ,Y~OBJleTBopRRInHx 
YCJIOBHIO (7), R o6.meMY qHC~ TOqeK AI , YMHOJKeHHOe na V 

'V= AJ!V
Z ;V . 

",ê-?~ I 
<"'~""~"<...:'''''''...l' a 
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Z==~ 
8 Z=.1

2 
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"'< ..ewt::<.. X
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Z·=.-1 z :=:.2
6 3 

P{ C: -z}.- fiz .'OTCIO.n;a CJIe){yeT, 'tJTO HCROMaR BepORTHOC'l'li panna 7'< .- "AI c 
TOqHOCTliIO, orrpe~eXHeMo:t1: reOMeTpHqeCKHM MeTO~OM MOHTe-Ka~o. 

PHC.I. Ilpencraaneaa nOBepXHOCTh f = $( 'f1 '#1.), a T810Ke nosepxIIpoue.n;ypa BuqHc~eImR epyHKUHH pacrrpe.n;e~eHHR COCTOHT B CJIe.n;yumeM: 
HOCTR, onp,rn:e.IDleMhle JCJIO~HeM F = f'1aX1 z , 5('ft, ~) J )J,JIR.reaêpapyerca n paBHOMepHO pacupene.neaaax C~q~Hl:lX 'tIHCeJI iJt' B HH

- 1. ''''''.TepB~e (0,1). 3TH qnCJIa pacrro~araIOTCR B BH.n;e BapHaIJ;HOHHoro p~a H Z -g'C'3'2'3 

, 5 

http:v.v.";:'''...''';.c


nCnOJIbSYIOTCR WIR BWUICJIeHWI BemNtlHhl ~ = nw; no epopMYJIe TaÓJIID.J;a 1 

, 1
nkJ~ :=.

12n 

n 
-[ 2;r;-1 

-t \ - -L 211 
/("=1 

]2
:1/<' 
,J 

ºYHKIJ,flll 

Pr (m,"~ < z :>llln'z:> 

pacnpe~e~eHMR CJIy'tJ:a}IHOH BarrM'tlHHH 2 • 
n .... I " • 

KOTopaR 3KBHB8JIeHTHa <p0pMYJIe (6) npa YCJIOBIDi 'h -: !j.l< I', «: Jn 
BeJll11111Ha ~ saTeM cpasasnaerca c <pHKcl1pOBaHHhINI 3HaqeHHeM Z • TaK11M 

~. 

_~~ ~_~ ~!~~~__~~~~~ __~l~~~ __ ~~~~~ __ ~~~~~ __~~~~~ __ ~l~~~ __ ~i~~~_ 

oopasoa, MR KalKlXoro Z onpeneaaercs J./z , a BeJilPIHHa CP/I ( Z) oueaa
BaeTCR xax :z.. IV S8MeTC.fi TaIUIM oõpaaox, llT06bI oõecneuars neocxo
AHMYID TO~lHOCTb BhlllnCJIeIDtM ( CM. n, 2) • 

J 4 
5 

2 
-? 

.02480 

.02878 

.03177 

.03430 

.03656 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.001 

.006 

.013 

.021 

.002 

.007 

.014 

.021 

.02'3 

.004 

.010 

.017 

.025 

.0:3'1 

.005 

.012 

.020 

.028 

.037 

.006 

.013 

.021 

.030 

.039 

.010 

.020 

.030 

.040 

.050 
,il,nR n = 2 YKaSaHHlli1 Me'rOn HMeeT HarAAWIYID reOMe'l'pHqeCKYID HHTep- E. .038E15 .000 .000 .028 .038 .()42 .046 .048 .060 

nperauzn, BaToM CJIY'4ae YCJIOBHe ~ ( y." /f2) «: Z onpsneaaer 06JIaCTb 

B ejJ)'IHWIHOM KBaA,PaTe c::;; .= [O, I j2•.IJ.nomaAb 3T0:i1 OCíJIaCTH orrpe p;eAAeT ae
pORTHOCTb p{t«zJ• Ha pzc s I npencraaaeaa rrOBepXHOCTb f = ~ ( 'fr, b ), 
a laKllte.( nonefXHOCTH ,onpep;eJIReMUe YCJIOBl1eM f = mtlt{z, ~J MR Z = g!.. ; 
6- ; ~ ; -2 ; -} • nnoma~ ropH30HTaJIbHhIX yqacTKoB 3THX nOBepXHOC

7 
8 
9 

10 
11 
12 
l 'J 
~, 

14 

.04061 

.04247 

.04427 

.04601 

.04772 

.04939 

.05103 

.05265 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.005 

.016 

.027 

.038 

.04'3 

.059 

.06'3 

.037 

.045 

.053 

.062 

.071

.080 

.08'3 

.09'3 

.046 

.055 

.OE.3 

.072 

.0::;:2 

.0'31 

.101 

. 111 

.051 

.060 

.070 

.07'3 

.08'3 

.0'38 

.108 

.118 

.064 

.073 

.0:33 

.092 

.102 

. 111 

.121 

.055 

.075 

.085 

.094 

.104 

.11:3 
l'JJ 

..057 

.066 

.140 

.070 

.080 

.090 

.100 

.110 

.120 

.130 

Teti nponopuaoaaasas SHaqelillRM <PYHl\lJ,ID1 pacnpe neaeaaa ~ (Z ) B COOTBeT 15 .05426 .000 .079 .108 .121 .127 .1::::0 :133 .150 

CTBYIOmHX roxxax Z • 16 
17 

.05586 

.05746 
.000 
.000. 

.08'3 

.09'3 
.11:3 
.128 

.131 

.141 
.137 
.147 

.140 

.150 
.143 
.153 

.160 

.170 
18 .05904 .000 .109 .138 .151 .157 .160 .162 .1:30 
1'3 .06063 .000 .119 .148 .161 .167 .169 .172 .1'30 
20 .06222 .000 .129 .158 .171 .176 .17'3 .1:3,:: .200 

2 • OllMEIDf BlIllliCJIEH:í111. 21 
22 

.06381 

.06541 
.O!)O 
.000 

.139 

.149 
.168 
.178 

• U?l 
.192 

.186 

.196 
: 1:39 
.19'3 

.192 

.202 
.210 
.220 

2:3 .06702 .000 .159 .188 .21~12 .206 .209 .213 .230 

B nCnOJIbsyeMoM WIR perneHWI naHHOH 

oneaxoã 1Jn (Z ) CJIYllrnT BeJI11ll11Ha 

N 
(J. =-~ ~ 2;.

'11 N L )
i =1 

sana'tJ:l1 MeTOne MOHTe-KaPJIo 

(C) 

25 

29 
30 
31 

28 

26 
27 

24 .06E<63 
.07025 
.07189 
.07354 
.07521 
.07690 
.07860 
.08032 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 
.232 
.243 

.221 

.169 

.180 

.190 

.200 

.211 

.199 

.209 

.219 

.229 

.240 

.250 

.261 

.272 

.212 

.232 

.242 

.222 

.262 

.272 

.252 

.282 

• 22E. 
• 23E. 

.256 

.246 

.266 

.276 

.2:36 

.216 

.281 

.240 

.. 22Ci 
• 23C' 

.291 

.25ü 

.260 

.271 

.2:33 

.243 

.253 

.263 

.274 

.284 

.294 

.223 .240 
.250 
.260 
.270 
.280 
.290 
.300 
.310 

r ne 

7 ,
~' -

J 1) 

L o) 

UÂh ~= f (J-tl ~21 ", '~n) <Z, 

ecl1h ~ ~ Z 
(9) 34 

35 
36 
37 

32 
:3:3 

.08206 

.08383 

.08562 

.08744 

.08928 

.09115 

.000 

.045 

.096 

.128 

.154 

.177 

.2E.5 

.288 

.254 

.276 

.299 

.311 .338 

.283 

.294 

.305 

.31E, 

.327 .333 

.292 

.:303 

.313 

.:323 

.343 

.297 

.307 

.317 

.328 

.:338 

.348 

.322 

.301 

.312 

.333 

.343 

.353 

.3~:5 

.345 

.304 

.314 

.324 

.355 

.320 

.330 

.340 

.350 

.360 

.370 
38 .09;306 .197 .323 .348 .353 .359 .364 .365 .380 

OCíOSHa'tJ:11M I = ctn ( z ). PaCCMOTpHM ltHcnepCl1lO CJIY'4ailliOR BeJIWmHl:l. r, 39 
40 

.0'3499 

.09696 .233 
.216 

.347 

.335 .359 
.370 

.363 

.373 
.369 
.380 

.374 

.384 
.376 
.386 

.390 

.400 

DZ::: t1Z 2 
- (I1Z/. 

B cHJIY (9) MZ 
2 

= 112 , T.O., 

D2 z: I  12 
• 

llpn p;OCTaTOqHO CíOJIblliRX N KMeeT MeCTO 

N ,/Di
1.I-T/~~V1f ) 

no) 
HepaBeHcTBo /1/: J 

41 
42 
4':> 
44 
45 
46 
47 
48 
49 
50 

.09896 

.10100 

.10308 

.10520 

.10736 

.10956 

.11182 

.11412 

.11647 

.11888 

.351 

.364 

.377 

.250 

.266 

.281 

.296 

.310 

.324 

.3:38 

.360 

.373 

.386 

.399 

.'Ul 

.422 

.4:34 

.445 

.456 

.467 

.381 

.391 

.402 

.412 

.423 

.433 

.443 

.453 

.464 

.474 

.425 

.436 

.446 

.457 

.467 

.478 

.384 

.394 

.404 

.415 

.453 

.464 

.474 

.485 

.390 

.401 

.411 

.422 
4'J'J 

.443 

.394 

.405 

.415 

.425 

.435 

.446 

.456 

.466 

.477 

.487 

.458 

.468 

.478 

.488 

.396 

.406 

.417 

.427 

.437 

.447 

.410 

.420 

.430 

.440 

.450 

.460 

.470 

.480 

.490 

.500 

6 7 
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i 
I 
I 
1 

rrpO~~eHHe TaCí~H I 
rj.,(c f ;:: ON, )j3 - xopeus ypaaaenaa 

CíOK, a fi - Kosepf)l1l.I,11:eHT noaepaa, 
<P ( x) = fi, 

YI111TbU3aR (10), 
cp ( x. ) - cPYHK~R oum

WIH OIJ,eHI<I1 Ourn:CíKl1 Bhl
411c~eHl1M rrO~qaeM 

_~: 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
9'0 
91 
92 
93 
94 
95 
96 
97 
98 
99 

lO.? 

: 
.1213'1
.12387 
.12646 
.12911 
.13183 
.13463 
.13751 
.14046 
.14350 
.14663 
.14986 
.15319 
.15663 
.16018 
.16385 
.16765 
.17159 
.17568 
.17992 
.18433 
.18892 
.19371 
.19870 
.20392 
.20939 
.21512 
.22114 
.22748 
.23417 
•.24124 
.24874 
.25670 
.26520 
.27429 
.28406 
.29460 
.30603 
.31849 
.33217 
.34730 
.36421 
.38331 
.40520 
.43077 
.46136 
.49929 
.54885 
.61981 
.74346 

1.16786 

~l~:~ __~~~:~ __~i~:~ __~~~:~ __~~~:~ __~~~:~ __~!~:~ __:i~:~_ 
.390 
• 403 
.415' 
.428 
.440 
.453 
.466 
.478 
.491 
.503 
.516 
.529 
.541 
.554 
.568 
.581 
.594 
.608 
•622 
. 63E, 
.650 
.664 
.679 
.695 
.710 
.726 
.742 
.759 
.777 
.795 
.813 
.833 
.853 
.874 
.896 
.919 
.944 
.970 
.998 

1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 

.478 

.489 

.499 

.510 

.521 .5 '? '?'-' ... 

.543 

.554 

.5E.5 

. 57E. 

.587 

.599 

.,610 
6 '';).-,. ...... 

.634 

.646 

.657 

.667 

.678 

.688 

.698 

.709 

.719 

.729 

.739 

.750 

.760 

.770 

.781 

.791 

.802 

.812 

.823 

.834 

.845 

.856 

.868 

.879 

.891 

.903 

.915 

.928 

.940 

.953 

.965 

.978 

.990 

.998 
1.000 
1.000 

.484 

.494 
.. 504 

.515 

.525 

.535 

.546 

.556 

.566 

.577 

.587 

.598 

.608 

.619 

.630 

.641 

.652 

.663 

.674 

.685 

.697 

.708 

.719 

.730 

.742 

.753 

.765 

.777 

.788 

.799 

.811 

.,822 

.833 

.844 

.855 

.866 

.8,76 

.886 

.896 

.906 

.916 

.926 

.'337 

.947 

.957 

.968 

.978 

.988 

.997 
1.000 

.489 

.499 

.510 

.521 

.532 

.542 

.553 

.564 

.575 

.586 

.597 

.607 

.618 

.629 

.640 

.651 

.661 

.672 

.683 

.693 

.704 

.714 

.725 

.735 

.745 

.756 

.766 

.777 

.787 

.798 

.809 

.819 

.830 

.840 

.851 

.861 

.872 

.883 

.893 

.904 

.914 

.925 

.935 

.946 

.956 

.966 

.976 

.985 

.994 
1.000 

.495 

.506 

.516 

.527 

.537 

.548 

.558 

.568 

.579 

.589 

.600 

.610 

.620 

.631 

.641 

.652 

.662 

.673 

.683 

.693 

.704 
'.714 
.725 
.735 
.746 
.756 
.767 
.777 
.788 
.798 
.809 
.819 
.830 
.840 
.851 
.861 
.872 
.882 
.893 
.903 
.913 
.924 
.934 
.944 
.954 
.965 
.975 
.984 
.993 

1.000 

.497 

.508 

.518 

.528 

.539 

.549 

.559 

.570 

.580 

.591 

.601 

.611 

.622 

.632 

.642 

.653 

.663 

.674 

.684 

.694 

.705 

.715 

.726 

.736 

.746 

.757 

.767 

.778 

.788 

.799 

.809 

.820 

.830 

.840 

.851 

.861 

.871 

.882 

.892 

.902 

.913 

.923 

.933 

.944 

.954 

.964 

.974 

.983 

.993 
1.000 

.499 

.509 

.519 

.530 

.540 

.550 

.561 

.571 

.581 

.592 

.602 

.612 

.623 

.633 

.643. 

.654 

.664 

.675 

.685 

.695 

.706 

.716 

.726 

.737 

.747 

.758 

.768 

.778 

.789 

.799 

.809 

.820 

.830 

.840 

.851 " 

.861 

.871 

.882 

.892 

.902 

.913 

.923 

.933 

.943 

.953 

.963 

.973 

.983 

.992 
1.000 

.510 

.520 

.530 

.540 

.550 

.560 

.570 

.580 

.590 

.600 

.610 

.620 

.630 

.640 

.650 

.660 

.670 

.680 

.690 

.700 

.710 

.720 

.730 

.740 

.750 

.760 

.770 

.780 

.790 

.800 

.810 

.820 

.830 

.840 

.850 

.860 

.870 

.880 

.890 

.900 

.910 

.920 

.930 

.940 

.950 

.960 

.970 

.980 

.990 

.999 

! 

I 
~ 
< •• 

I 

lo' 

I 
! 
1 
1 

:1 

r 

,I 
I 
I 
I 

i 
I 

,I 
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OIJ,eHKa OurnCíKl1 Bml1C~eHl1H np0113BOjJWIaCb c Kos(ppl1UVIeHTOM j.,(OBepHR 
J~ = 0,997, ~ = 3. Naacnpanocs TaKl1M, qToCíbl Oll1l1CíIW, BhlqllC~e}rn:M CíhIJla 

MéHbwe 0,0009 AnR BLlCíopOK n = 2,3,4,5,6,7 11 MeHbll1e 0,009 WIR BhlCíopOK 
n = 20,30,40,50. 

3. A.H.A.1lli3 PESYJ.I1TATOB BIro1C.JIEH:Vtl1 

B TaCí~ID..(e r npzae geHH aaaseaaa cPYHKl.I,11:l1 pacnpe Ae~eHl1R ~n (Z ) B 

T04Rax, HBJUllOmllXCR npOueHT~RMl1 aCHMrrTOT~eCKoro pacrrpej.,(e~eHl1R anR 
n = 2,3,4,5,6,7 (3HaqeHl1R Z B3RT.I:l 113 paooru /5/). T04HOCTb 3Ha4e

Hl1H C/Jn (Z ) panna egIDUlue nocaeuaero 3HaRa • 

B TaCí~l1UY BK~IDqeHhI 3HaqeHHR aCl1MrrTOT~eCKOH WYHRUl111 pacrrpeAe~e
HI1R a"(Z ), KOTOpue Bml1C~AAl1Cb no cPOPMY~e (2), a raxae 3HaqellliR 

qJ1 Cl r, BmMc~eHHhIe no llJopMy~e (3). 

3HaqeHl1R rJ;2 (Z) cpannaaazscs co 3HaqeHllHMH, BhI'mC~eHHH.MH no 
cPOPMY~aM (·4). B npe aeaax yxasannoâ TOqHOCT-JIl 3Tl1 Be~qJllHLl coanananr , 

B~JIlC~eHl1R, rrpoBej.,(eHHhle ~R n = 20,30,40,50 c T04HOCTbID o,or, 
rroKa3~, 4TO 3Ha4eHHR cPYH~~H pacrrpege~eHl1R gnR'3TJIlX BhICíOpOK COBrra

AaIDT B rrpege~ax OurnCíKl1 BWil1C~eill1tl: c tLt (z ), n03'rOMY OHM ae CíhIJUl: 

BKJllOtIeHhI B TaCí~II.Y. 

Be~qHHhI MaKCJIlM~bHhIX oTK~OHeHMH 3HaqeHl1H cPYHR~H pacnpege~eHRR 

~[ (Z ) (L = 2,3, ••• ,7) OT 3HaqelU1tl: aCHMnTOTW-ieCKoll.cPYHKI.um pacnpeue

~elU1R c yqeToM B03MOKHO~ OlliMCí~R BhlqRC~eHMM rrpl1Bege~ B TaCí~e 2. 

TaCíJlll:ua 2. MaKCRMMbI-We 3HaqeHHR pa3HOCTJIl I 1Jn( z) - ar (z) /
WI.fl MMhIX BH6opOK 

._-----------_._------------~--------

OCí'heM BuCí<?PKl1 2 3 4 5 6 7 

- I ~(z)::~(i)I--O,Õ3~--0,Õ2~-~,023---Õ,OI6--Õ~ÕI4-~Õ~--

3HaqeIDiR cPYHK~ pacnpeneaenaa WIR n = 2,3,4,5 , YKa3aHHHe B 
TaCí~ID~e I~ corrOCTaB~l1Cb c TaCí~HHMH ~HHHMH pa60Tbl /8/. ~R 8Toro 

naaase raca, r anrrpOKCl1MHpOBMllC}J nO~HOMHaJThHOH 38BJIlCl1MOCTbID 5- fi. 

H <) 
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CTerreHH.' 3HaqeHHe rrO~HOMa B paCCMaTpHBaeMOa rrpO~eHTHOa TO~e CpaBHH

BanOCh co SHaqeHHeM. rrpRBeAeHHHM B /8/. ~a BH60pKR n = 2 Ta6~ xo

pomo cor~acYIDTca. ~ pacrrpeAe~eHHa c n = 3,4,5 SHaqeHRH rrpoueHTHHX
 
TOqeK, rro~yqeHHHe aBTopaMM /8/ 06paTHo~ HHTeprr~el ~PMY~ (5), co

r~aCYlOTCR c AaHHhIMH TaO.1.UiUH I, a SHaqeIDUl, rrOJlyqeHHHe c acnoassoaa

HHeM annpoxcaeanaa pacnpeneneaaa w2 pacnpeneaeaaea r :wm c zcnoxs

SOBaHHeM MeTOna MOHTe-Kapno, SaMeTHO OT~aIDTCR OT rrpKBeAeHHux B Ta6

~:ue r. BeJIWr:HHH MaKCl1MaJl1>HUX oTK~oHeHHi1: Ma BI:l60pOK n. = 3,4,5 coe i:
 
Ta~RDT c yqeToM BOSMOEHOa oillH6Kl1 Buql1c~eHHa COOTBeTCTBeHHO 0,007,
 
0,004 11 0,009.
 

3AKJIX)lffiHI1E 

B pa60Te rrpennO~eH crroc06 BuqRc~eHHR ~YHK~a pacrrpeAe~eHHR CTa
THCTRKM CMMpHOBa-KpaMepa-MHseca ~H M~HX BH60pOK. C ero rrOMOmDID BI:l
qHcneHH SHaqeHHR ~YHK~a pacrrpeAe~erU[H ~ n = 2,3,4.5.6,7 c TOqHOCThID .1·,0,001 H nnR n = 20,30,40,50 c TOqHOCThKl 0,01 B TOqKaX, RBJlflKlIUHXCR npo I
~eHTRnRMH aCl1MnTOT~eCKoro pacrrpeAe~eHHR YKaSaHHOH CTaTHCTHKR. B OT~
qHe OT pa60TI:l /8/ SHaqeHRR ~YHK~~ pacrrpeAe~eHHH B~MC~eHI:l BO Bcea 
oO~acTH nx HSMeHeHHR. B cymecTBeHHo OO~hllieM qHC~e TOqeK 11 c BI:lCOKO~ 

TOqHOCThKl. KpOMe Toro. BrrepBue rro~yqeHI:l naHHHe unR n = 6 H 7. 
CpaBHeHHe rro~yqeHHHX TaO~qHUX AaHHHX c cooTBeTcTBYKlmKMH SHaqe

Im.HMH ~YHK~H Ci1 (Z ) rrOSBO.1IReT cneaars BUBOn, qTO B cJIYqae ~~l:lX BhI .1 
oopaK aCHMrrTOT~ecKHa rrpeae~ AOCTHraeTCR He TaK 6I:lCTpO, KaK 3TO OTMe '\
qa~Ch B pa60Tax /3,4/, YKaSl:lBaIDTCR BOSMOKHl:le oWR6KH B orrpeAe~eHHl1 iSHaqeHHa <PYHKl.udt pacnpe ne~eHIDI npa acnoassoaaaaa CLt ( Z ) BMeCTO epn (Z )
 
p,1IJl n = 2,3,4,5,6,7. YfcrrOJIhSOBaHHe naHHID:: Ta6~J.U>l I naer BOSMOEHOCTh 

!
 

KoppeRTHo rrpRMeHRTh KpHTepHH Ct~pHoBa-KpaMepa-MHseca B c~yqae M~HX
 

BNOOpOK. B qaCTHOCTH, nnR n = 2,3,4,5,6,7 nOBepHTe~HaH BepoRTHocTh
 
orrpene~eTCR c TOQHOCThKl 0,1%.
 I

ABTOPI:l CqMTaIDT npHHTHüM nO~rOM rr06~aroAaPHTh f.A.OcocKoBa 11 
H.H.~epHoBa sa rrOJIeSHl:le 06C~neHHH H rrOnnepXKY. 'I 

:I 
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HET JU1 nPOBEJlOB B BAUIEH BHBJll10TEKE? 

8bl MOlKeTe nO.JIY'IIITb nO na'!Te nepe'IIIC.JieHHble HHlKe KHIIrH, 

eC.JIII OHII He 6bi.JIH 33K333Hbl paHee. 

.tl2-82:-568 

.tl9-82-661t 

.lll,lt-82-704 

.llll-83-511 

Jl7-83-644 

.112,13-83-689 

Jl13-81t-63 

.112-84-366 

.111,2-84-599 

.ll17-8ft-85D 

A1D,11-84-818 

Alt-85-851 

A11-85-791 

A13-85-793 

Tpy~w coae~aHHA no HccneAOBaHHRH a o6nacTM 
penRT"e"cTcxoli RAePHoli ~"3"KH. AY5Ha, 1982. 

TPYAY coee~aHHR no KonneKTHBHYM HeTOAaM 
ycxopeH"R· AY6Ha, 1982. 

TPYAY IV lle>K.IlYHapoAHOH wxonw no HeliTPOHHoli 
~"3"xe. ,lly6Ha, 1982. 

TPYAY COB~aHHft no CHCTeHaM H MeTOAaM 

aHanHTH~eCKHX BW4HCneHHH Ha 38H H HX OPHMeHeHHD 
a TeopeT"4ecxoli ~H3HKe. ,lly6Ha, 1982. 

TPYAW He*AYHapOAHOH WKonw-ceHHHapa no ~H3HKe 
TR*enwx "OHOB, AnywTa, 1983. 

Tpy~w pa6o~ero coae~aHHA no npo6neHaM H3ny~eHHA 
H ~eTeKTHpoaaHHA rpaBHTa~HOHHWX BOnH. -AY6Ha, 198]. 

TPYAY X1 He*AYHapoAHoro c"Hno3"yHa 
RAepHoH 3neKTpOHHKe. 6paTHcnaaa. 
4exocnoeaKHR, 1983 • 

no 

TPYAY 7 He>K.IlyHapoAHoro coee~t~atrHR no npo6neHaM 
KBaHTOBOH TeOpHH nonA. AnywTa, 1984. 

TPYAY VII He*AYHapOAHoro ceHHHapa no npo6neHaM 
~H3HKM BYCOKHX 3HeprHu. JlycHa. Jq84. 

TPYAW W Me*AyHapoAHoro CHM003HyMa no H36paHHWM 
npo6neMaH CTaTHCTH~eCKOH HeXaHHKH. ny6Ha,1984. 
/2 TOMa/ 

TpyAY V He~AYHapOAHOro coae111aH"R no npo
GneMaM HaTeMaTH4ecKoro MO~enHpoaaHHR 1 npo
rpaMMHpoaaHHO H MaTeMaTH4eCKHM MeTO~aM pewe

HHR ¢HJH4eCKHX 3aAa4. AY6Ha, 1983 

TPYAY IX Bceco~JHoro coae~aHHR no ycKopHrenRH 
3apR~eHHbiX 4aCT"ll. Jly6Ha 1 1984 /2 TOMa/ 

TPYAbl MC)!(AYHapo,qHo~ WKO!lbf no crpyKType 
HApa, Anywra, 1985. 

TPYAbl Me>t<AYHapoA:mro coseu.taHHR no aHallHTH4eCKHM 
Obi4HC!leHHHM Ha 38M H HX npHMeHeHH~ B TeopeTH4e

CKO~ ¢H3HKe. Ay6Ha,l985. 

TpyAbl xn Me}t(AYHdPOAHOro CHMn03HyMa no HAepHOH 
3neKTpOHHKe. Ay6Ha 1985. 

I p. 75 K. 

3 p. 30 K. 

5 p. 00 "'· 

2 p. 50 K. 

6 p. 55 K, 

2 p. 00 K, 

4 p. 50 K. 

ft p. 30 K • 

r 

7 p. 75 K, 

3 p. 50 K. 

13 p.50 1(. 

Jp.]5K. 

4 p. 

4 p. 80 K. 

3aKa3bl Ha ynoMHHYThte KHIIrH MoryT 6b1Tb HanpaaneHbl no a.£lPecy: 
I 01000 HOCKBa, fnaBITO'ITaMT, n/H 79 

H3naTenbCKHH oTnen 06benHHeHHoro HHCTHTYTa RnepHbtX HccnenoaaHH~ 
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3penoa O.B., HeaHoB B.B. P10-86-547 
~H~HH pacnpeAeneHHR cTaTHCTHKH CMHpHoaa - KpaMepa - HH3eca 
AnA ManYX BY6opOK 

npeAnQ.eH cnoco6 BY~HcneHHR $YHKttHK pacnpeAeneHHR CTaTHCTHKH CM"pHoaa -
KpaMepa - HH3eca. C ero nOM~bQ ew~HcneHw 3Ha4eHHR $YHKttHK pacnpeAeflHHR ~ (~ 

AnA BW6opOK pa3MepOM 0 = 2,3,4,5,6,7 C TO~HOCTbO 0,001 H AfiR 0 = 20,30,48,50 
C TO~HOCTbO 0,01 B TO~KaX, RBflR~HXCR npotteHTHflRMH aCHMnTOTH~eCKOrO pacnpe
AeneHHR a1 (~ yKa3aHHoli cTaTHCT"KH. 3Ha~eHHR $yHt<LtHK pacnpeAeneHHR ew~HcneHy 
BO BCeK o6naCTH HX "3MeHeHHR, B 60flbWOM ~HCne TO~ex H C BYCOKoH TO~HOCTbO. 
KpOMe Toro, enepaye nony~eHw AaHHwe AnR n = 6 H 7. CpaeHeHHe nony~eHHwx Ta6-
P.H~HW~ AaHHYX c cooTaeTCTBY~HMH 3Ha~eHHRH" $yHKttHH a1(z) no3aOnReT cAenaTb 
BYBOA 0 TOM, ~TO B cny~ae ManYX BW6opOK aCHMnTOTH~eCt<HK npeAen AOCTHraeTCR 
He TaK 6wCTO, KaK 3TQ OTMe~aflOCb B Het<OTOpYX pa6oTax. HcnOflb30BaHHe Ta6flH~HYX 

AaHHWX pa6oTY no3BonReT KoppeKTHO npHMeHRTb xp"TepHK cooTaeTCTBHR CMHpHoaa -
KpaMepa - HH3eca a cny~ae Manyx aw6opoK. 

Pa6oTa eynonHeHa a fla6opaTOPHH ew~HCnHrenbHOK rexHHt<H 
H aeTOMaTH33ttHH OHRH. 

llpeopHBT OO!.emmeHBoro HBcnnyn ll.!lepllbiX accnenoaaHHii.lly6Ha 1986 

nepeBOA O.C.B"HorpaAOBOK 

Zrelov P.V., Ivanov V.V. 
The Small Sample Cumulative Distributions of the 
Smirnov- Cramer- Hises Statistics 
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The method for computing the small sample cumulative distributions of 
the Smirnov - Cramer - Hises statistic is presented. By means of this method 
the values of the cumulative functions ~0(z) for the sample size n = 
= 2,3,4,5,6,7 with the accuracy 0.001 and for n = 20,30,40,50 with the accu
t·acy 0.01 at the percentage points of the asymptotic distribution a1(z) are 
calculated. The values of ~0(z) are calculated in the whole range of z, in 
the large arrount of points and with high accuracy. The values of ¢

0
(z) for 

h = 6 and 7 are presented for the first time. The comoarison of the obtained 
results with the function a 1(z) at selected points leaas to the conclusion 
that the convergence to the asymptotic distributioli is not so extremely rapid 
as it was mentioned in some papers. The results of our ~alculations enables 
the correct application of the Smirnov- Crac;..;r- Mise> test in the small 
sample cases. 

The investigation has be"n performed at the L~boratory of Computing 
T=chniques and Automation, JlllR. 
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