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BBenenne

Heo6x0xHMOCTb pa3paGoTKH HACTOSIIMX PEKOMEHJAUUil BbI3BAHA TEM, YTO B HOPMATHUBHBIX AOKY-
MEHTAX MO CTAHAAPTH3aLUH, YCTAHABIMBAIOINX MPABUIa MPOBEPKH ONBITHOIO pacnpene/eHus C Teope-
THYECKMM, He OIpeNeSieHbl MpaBHIa NPUMEHEHUSI HerapaMeTPUYECKUX KpUTepHes cornacus tTMna Kon-
MOTOpOBa WM THMA ®? MHU3eca NPYU NPOBEPKE CIOXHBIX FMMOTe3. B CBA3M ¢ 3TUM UCMOMb30OBaHME TAKUX
KPMTEPHEB B 3aa4aX KOHTPOJS KaYecTBa, MCCIEIOBaHHUSA HAMEXHOCTH U B APYTHX MPUNOXEHHUSX 3a4aCTYIO
HEKOPPEKTHO, CNEACTBHE YETO0 — HEBEPHBIE CTATUCTUYECKHE BHIBOADI.

Hacrosimyie pekoMeHIaLuM, ¢ OAHOW CTOPOHBI, SIBJSIIOTCS MPAKTUYECKUM PYKOBOACTBOM, PACLUM-
psowuM Grarofaps nojy4eHHBIM PE3ybTaToOM chepy KOPPEKTHOrO NPUMEHEHUS KPUTEPUEB COTNACHUSI
MIPH TIPOBEPKE CJIOXHBIX THNOTE3, C APYTOM CTOPOHLI, COAEPXAT HOBLIE CBEJEHHUS U3 PACCMATPHBAEMOrO
pasgesia MaTeMaTHYECKOH CTATHCTMKH, TIPEANATAIOT ONPOOGOBAHHYI0O METOAUKY WUCCNENOBAHUS CTATUCTH-
YeCKHX 3aKOHOMEPHOCTEIA.
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PEKOMEHIAIDHNN DO CTAHITAPTHUH33ANDNHU

IIpuknagHas CTATHCTHKA

ITPABWIA ITPOBEPKH COTIJIACHSA OIIBITHOI'O PACIIPEJNEIEHUA C TEOPETUYECKUM
Y a ¢ T b II. Henapamerpuyeckue KpuTepHu

Applied statistics. Rules of check of experimental and theoretical distribution of the consent.
Part 11. Nonparametric goodness-of-fit test

Jara seegenna 2002—07—01

1 O6xacTs NpUMEHEeHHUs

Hacrosiye pekoMeHIauuu, pazpaboTaHHbie Ha ocHOBE [1], OnpeaensioT npaBuia NPOBEPKU COTna-
CHSI OMBITHOrO pachpeneieHUusl ¢ TEOPETUYECKUM 3aKOHOM pacrpeieNieHUs HeNpepbIBHOM cny4yaifHOH Be-
JIUYKUHBI.

Hacrosauue pexoMeHAaUUU MOTYT ObITh MCIIONB30BaHbI MPU pa3paboTKe MpaBUJI 1 peKOMEHAALMit
10 CTAHJAPTU3aLMN, METPOJIOTUH, CEPTUMOUKALIMY U aKKpeAUTaLMU, MpuMeHsieMbix Toccranaaprom Poc-
CHU Y MCITONB3YIOLIMX METOABI CTATUCTUYECKOrO aHaIU3a.

Hacrosiuye peKOMeHAAUWY TpeIHa3HAYeHb! A1 MCMOJMB30BaHUS B KaYeCTBe PyKOBOACTBA MO MPH-
MEHEHHIO HellapaMeTPHYECKHX KPUTEPUEB COTIaCHs MPH CTaTUCTHUYECKO# 06paboTke pe3ynbTaToB Habiio-
JNEeHWI, U3MEpPeHUt, KOHTPOJISI, UCTIBITAHUM TPOAYKLIUH.

2 O0mue noJIoKEeHus

2.1 TIpocThie H CIOXKHBbIE THIIOTE3Hl MPH NPOBEPKE COINACHS ONBITHOIO PacnpeleeHHsi C TEOpeTHYe-
CKHM

TIpuMeHsist KpUTEPHH COMJIACHS JUTSI TPOBEPKH COOTBETCTBHS HaGNIOMAEMOTr0 ONbITHOrO pacnpeaene-
HHUSL TEOPETUYECKOMY 3aKOHY (najiee — COTNacue), CIeAyeT pas3jiMyarh MPOBEPKY MPOCTHIX U CAOXHBIX
THITOTe3.

Ipocras nposepsieMast THIOTe3a umeeT BuA Hy,: F(x) = F(x, 6), tne F(x, 6) — dyHKuusa pacnpe-
DeJIeHHs BEPOSITHOCTEM, C KOTOpPOit MpoBepsIOT cornacue HabmoaaeMoit BbIOOPKH, a 6 — U3BECTHOE 3Ha-
YeHWe napameTpa (CKaJIIpHOTO MM BEKTOPHOTO).

CroxHas nposepsiemast Tunoresa uMeet BuA H; : F(x) e {F(x, 8), 6 € ©}, rne © — obnacTs onpeae-

JieHns mapameTpa 6. B 3ToM ciiyyae oleHKy napameTpa pacrpelesieHUsi § BBIYUCSIOT 110 TOM Xe camoit
BLIGOpKE, IO KOTOPOIt MPOBEPSIIOT cortacke. ECIM OLEHKY § BBIUMCISIOT 10 APYroit BIGOPKE, TO TUMOTe-
3a mipoctas. Jlajiee cnoXxHasi rHITOTe3a 0003HaYeHa cienyloluM obpazoM HO: F(x) = F(x, 0), rne 06—
OLIEHKA MapaMeTpa, BhIYHCsieMast TI0 3TOM Xe BbIOOpKe.

B nipoliecce nMpoBepKy cornacus Mo BLIGOPKE BEIYMCISAIOT 3HaueHHe S° CTaTUCTUKU MCIIOJB3YEMOTO

KpuTepHs. 3aTeM WIS TOTO, YTOGHI Clie/iaTh BbIBOJ O NIPHHATHN MM OTKIOHEHUN TUnoTesbl H,, Heobxoau-
MO 3HATh YCNOBHOE paclipeficieHUe G(SI H,) cratuctuxy S npu cnpaseanuBocTu Hy. M ecnu BeposTHoCTD

P{S >S'}= T‘g(slHO)ds (N
S

H3nanne opummanbHoe
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JOCTaTOYHO Gonbluas, Mo KpaitHeil Mepe P{S > S°} > o, rme g(sIHO) — YC/IOBHasl IUIOTHOCTb, a O —
3aJlaBaeMblil ypOBEHb 3HAUHMOCTH (BEPOSTHOCTb OLIMOKH 1-T0 pofia — OTKJIOHUTB CNIPABEUTUBYIO THITOTE3Y
H,), TO NPHHATO CYMTaTh, YTO HET OCHOBAHWI ISl OTKIOHEHUs TUNoTe3nl Hy,.

Ecnv B npouecce aHann3a BoIGOPKM paccMaTpHUBaIOT HEKOTopylo ansrepHatusy H: F(x) = F (x, 6),
TO C Heil CBA3BIBAIOT yCJIOBHOE pacnpeaenexue G (S| H|) n BeposTHOCTH OINGKK 2-r0 poaa B (NMPUHATD
runoresy H,, B To Bpems Kak BepHa rumotesa H|). 3agaHue 3HAYEHUA o WIsi IPUMEHAEMOTO KPUTEPHsE
cornacust ONTHO3HAYHO ONpEAcNnsICT U 3HAUCHHUC BZ

o= ;f' g(s|H o)ds, 2

Y
B = (j:g(slﬂl)ds. 3)

Ilpu 3TOM, YeM Gosnbllie MOLUHOCTL KpUuTepusi 1| — B, TeM yylile OH pa3nuyaeT COOTBETCTBYIOLUME TUITO-
Te3bl.

2.2 Pacnipenenenns CTATHCTHK HeNapaMeTPHIECKUX KPHTEPHEB COTJIACHSA NMPH MPOCTHIX THIOTE3AX

2.2.1 Kpurepuii Konmoroposa

B cnydae nmpocThix rMnoTe3 MpelefibHble pacrpeeneHnss CTATUCTUK pacCMaTPUBAEMbIX KPHUTEPUED
cormacusi Konmoroposa, CMupHOBa, 02 U Q2 Mu3eca M3BECTHbI N HE3ABUCHMBI OT BHUIA HAGAIONAEMOrO
3aKOHA pachnpele/ieHUs] W, B YaCTHOCTH, OT ero napameTpoB. CYMTAIOT, YTO 3TH KPUTEPUU SIBASIOTCS
«CBODOAHBIMU OT pacnpeAesieHUs». DTO JOCTOMHCTBO NPEHOTPEAENAET WIMPOKOE UCTOJb30BAHNE JaHHbIX
KPUTEPHEB B Pa3IMYHBIX MPHIOXEHHSX.

IpenenbHoe pacnpeneiicHUEe CTaTUCTUKH
D,= sup |F, () — Fx, 0], @

" Jx]<e

rae F, (x) — smMnupuyeckas GyHKumsa pacnpeneneHus; F(x, ) — Teopernyeckas (pyHKUMs pacripenene-
HHUS; n — o6beM BeIGOPKH, — Gbiio nonyyeHo KonmoropoBouiM B [2]. Tpu n — e (pyHKLIMS pacnipeaeneHust

CTaTUCTHUKH J;D" CXOOMTCS PaBHOMEPHO K GYHKLMHM pacnpenencHua Konmoroposa
had 2.2
K(S) = kZ(—l)" e ks, (5)

Haub6onee yacto B Kpurepuu Konmoroposa (Konmoroposa — CMHPHOBA) UCMONL3YIOT CTATUCTUKY
Buaa [3]

6nD, +1
Sk =" (6)
rae

D, = max(D;, D;), (7)
+ .I_ — )
D" = P;:as’zs{” F(x[ ’ e)}; (6)

_ i1,
;= max{Pes, o - 1 2
n — 06BeM BHIGOPKH; X, X,, . . . , X, — YIOPSAAOYEHHBIE 110 BO3PACTAHUIO BEIGOPOYHBIE 3HaYeHUsT; F(X, ©)

— (DYHKLMS 3aKOHA pacrpesiefieHHs, CorIache ¢ KOTOPbIM MpOBEpAIoT. PacnpeneneHne BennunHbl .Sy 11pu
TIPOCTO¥ TUIIOTE3€e B Mpenesie noauuHsieTcs 3akoHy KonMoroposa ¢ dyHKuMeit pacnipenenerust K(.S).

Ecny Ans BBIYKUCIIEHHOTO 110 BHIOOPKE 3HAYEHHUSI CTATUCTHKM S;( BBIMOJIHAETCS HEPABEHCTBO
* *
P{S>Sk}=1-K(Sk)>c,
TO HET OCHOBaHHMH JUISl OTKIOHEHHS rUIoTe3sl H.
2
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2.2.2 Kputepuit CMupHOBa
B xputepun CMUPHOBA UCITOJIL3YIOT CTATUCTUKY

D} = Sup (F(x) - F(x,9) (10)
UNHU CTATUCTUKY
D; = l—linf(F,,(x) - F(x,9), an

3HAYEHUA KOTOPHIX BBIYMCASAIOT M0 S3KBUBAJICHTHBIM COOTHOLIEHHAM (8), (9).
PeansHO B KPUTEPMM OOBIYHO MCIONB3YIOT CTATHCTHKY [3]

6nD} +1)?
S, = —9’;1—, (12)
KOTOpasi TIpK MPOCTOM TMIIOTE3E B Mpeaeie MOAYUHSAETCA pacnpeleieHHIo X ¢ YHCIIOM CTeneHei cBoGo-
Ibl, PaBHBIM 2.
Tunoresy H, He OTBEpraioT, €CJIM JUIsi BBIYHCIIEHHOTO 110 BBIGOpKE 3HAYEHHS CTATHCTHKH S;,

P{S,>Sn} = I% /2 dx=e~Sn/? >,

m

(%)

2.2.3 Kpurepun w?

B KpuTepusix THITa ®? PaCCTOSTHUE MEXAY TMITOTETHYECKHMM M UCTHHHBIM PaCTpeneneHus MU paccMaT-
PUBAIOT B KBaAPaTUYHON! METPHKE.

Iposepsiemasn runoresa H, umeer B [3]

Hy: J{EIF, (9] - FOOY WF () dF (x) = 0 )
npu afleCpHaTHBHOﬁ TUITOTE3Ee
Hy: J(ELF, (91 FP WFG)dF () >0, i

rae E[+] — onmeparop MaTeMaTM4YeCcKOro OXuaaHus; y () — 3agaHHas Ha otpeske 0 < f < | HeoTpULATE/b-
Hasi GYHKLMsSI, OTHOCHTEJIBHO KOTOPO# TPeAnonaraioT, uto v (1), ¢y (£), 2y (f) MHTErpUpYEMbl Ha OTpE3-
ke 0 <£< 1 [4]. Cratuctuky xkputepusi [3] BbIpaXaloT COOTHOLLEHUEM

02 [y ()] = HELF, ()] - F) v (F(x)dF (x) =

n !
=234 I} +Ja-0t v, as)

rae
t t
g = gsu’(s)ds, f@o= {\v(S)ds.

Ipu BbiGope y (f) = | mis xputepus ®w? Museca monyyaiotr cratMcTHKy Kpamepa — Museca —
CMupHOBa BHAA

S, = nol = I% 'Z’{F(x,,e)—zl_ } , (16)

KOTOpas NpH TPOCTO{ TUMOTe3e B Mpelesie NMOTYMHAECTCS 3aKOHY ¢ (dyHKUuMeil pacnipenenenus al(s),
nmeroweil Bun [3]
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o TU+1/2J4j+1 (4j+l)2} [(4j+l)2] [(4j+l)2]
- I -7 ,
J'_z TA7DT G+ "p{ X i

al(S) = 165 165 165 a7
rae I (), I () — moauduumpoBanHsie GpyHkuuu Beccens,
4 4
v+2k
I"(Z)=kgor(k+l)r(k+v+l)’|zl<°°’largzk"‘ (18)

Tpu BeiGope y (f) = 1/t (1 — 1) ana xpurepus Q2 Museca cTaTHCTHKA MPHOBPETAET BUA (CTATUCTH-
Ka AHziepcoHa — [dapnuHra)

& 2i-1 2i-1
Sq=nQk=-n-2 2{2'2,, In F(x,, 0)+(1-25; )xn<l—F(xf,e))}. (19)
i=1
B mpenesie 3Ta CTaTUCTHKa MOMYUHAETCS 3aKOHY ¢ (YHKUMEN pactpeneneHus a2(S), uMerowei sua [3]

_2n & i TU+1/2)(4j+]) (4j+l)2 2 (4j +1)2n? y?
“2(5)‘Tj>=:0('1)j TA/)T(+) Py~ { X125 3 PIT ) dy. (0

T'unore3nl 0 cornacuu He OTBEPrarT, €CJIK BLINOJIHECHBI HEPABEHCTBA
* £ 3 -
P{S,>Sot=1-al(5;)>a 1 P{Sq>Sg) =1-a2(S5) > a.

2.3 HenapameTpriyeckHe KPHTEPHH COTNIACHS NPH CJIOKHBIX THIOTE3AX

2.3.1 IloTepst xpUTEpUAMHU CBOMCTBA «CBOGO/BI OT PacTpeaeieHUs»

ITpy npoBepKe CIOXHbBIX TUITOTE3, KOra MO TOM Xe CaMoit BbIGOpKe OLeHHBAIOT napaMeTpbl Habmto-
JAeMOro 3aKOHa pacripe/ie/IeHUsT BEpOSTHOCTEN, HenapaMeTpuueckue Kputepun cornacusi Konmoroposa,
CMupHOBa, w? 1 Q% Museca TepsIOT CBOMCTBO «CBOGOIb! OT pacrpeeneHus». B 3ToM ciyuae npeaenbHbie
pacripefieJIeHUst CTaTUCTUK 3THX KpUTepues OyayT 3aBUCETh OT 3aKOHa, KOTOPOMY MOAUYMHEeHa HabJioaae-
Mmas BbiGopka. bonee Toro, pacrpesenennst CTaTUCTHK HeMapaMeTPUUECKHUX KPUTEPHEB COMTACHsI 3aBUCAT U
OT HCIOJIb3YEMOro METO1a OLEHHNBaHUs napaMeTpoB. ClieAyeT TaKXKe yUYMThIBATh, YTO pacipeaeneHmst cTa-
TUCTUK CYLIECTBEHHO 3aBUCAT OT 00beMa BbIGOPKM.

Hrnopuposanye T0ro, 4TO NPOBEPSIOT COXKHYIO IMIIOTE3Y, HEYYET pasinunst B CJOXHbBIX TMNOTE3ax
MPUBOAST K HEKOPPEKTHOMY NMPUMEHEHUIO HEenapaMeTPUUECKUX KPUTEPUEB COINIACHS B MPUAOXEHHSIX K
KaK CJIeICTBHE K HEBEPHBIM CTATUCTUYECKMM BhIBOAAM. Pa3mnyus B peAenbHbIX pacrpeaeneHusx Tex xe
CAMBIX CTaTUCTHK IPU NPOBepPKe HPOCTHIX U CIOXKHBIX THIIOTE3 HACTONBKO CYLUECTBEHHbBI, YTO NpeHeope-
rate 3TUM abcomoTrHo HeponycTumo [S] — [7].

Toukoit oTcyera, ¢ KOTOPOit GBI Ha4yaTbl MCCNEJOBAaHUS MPEAETbHBIX PAacNpeleNieHnit CTaTUCTUK
HEMapaMeTPUUECKHUX KPUTEPUEB COTJIACHS INPU CIIOXKHBIX TMIIOTe3ax, nociyxuia padota [§8].

CylecTByeT psift TOAX0L0B K MCITONB30BAHUIO HEMAapaMETPHUECKUX KPUTEPUEB COTIAacHSI B 3TOM Cly-
vae.

IIpu nocraToyHo 60bLLIOI BHIOOPKE €€ MOXHO pa30UTh Ha ABE YACTH W 1O OAHOI U3 HUX OLEHHUBATD
napaMeTphbl, a Mo APYroit npopepaTh cornacue. B cnyuae 6obLInx 06b€MOB BLIGOPKH TaKOit NMOAXOA OMNpaB-
naH [9]. Ho ecnn o6beM BBIOOPKM OTHOCHUTENBHO HEBEJAUK, TO criocob pa3OueHMs ee Ha ABe yacTu Oynmet
OTpaXaTbCsl U HA OLIEHKaX 1apaMeTpoB, M HA PaclpelefeHUSX CTATUCTUK KPUTEPHUEB COracus.

Ans cnyyas NpuHaMIEXHOCTH BBIOOPKH HOPMANbHOMY 3aKOHY TIPEACIIbHbIE PACMPEAENEHHS CTaTHC-
THKHM KPUTEPHS 02 Mu3eca NMpH UCMONB30BAHUY OLEHOK MaKCHMAaNbHOTO IpaBAONodo6us st OLleHHBa-
HHSI OXHOTO UMK 00OMX MapaMeTPOB 3aKOHA ObLIM MccaexoBaHb! B [10] aHANUTHYECKMMU METONAMMU.

B HEKOTOPBIX YaCTHBIX CJIyYasix TIPOBEPKM CIOXHBIX TUIIOTE3, HAIPUMED TIPY OLIEHWBAHWH NapaMeT-
POB pacrnpefie/ieHHit KCTTOHEHUIMATBHOTO, HOPMaJIBHOTO, 3KCTPEMaNbHbIX 3HaYeHMit, Beitbynna u Heko-
TOPBIX APYTUX 3aKOHOB, TaGJIULBI MPOLIEHTHAIX TOYEK AJIS TIPEAENLHBIX PACIPENENEHU CTATUCTHK Henapa-
METPHYECKUX KPUTEPHEB GBIIM MMOJYHEHDI C UCIOIb30BAHHEM METONOB CTATUCTHYECKOFO MOJAENNPOBAHMSI
[11] — [14].

B [15] — [19] ans crarucTuk Tuna Konmoroposa — CMHpPHOBa ¥ HEKOTOPbIX 3aKOHOB, COOTBETCTBY -
oKX runotese Hy, romyueHsl GopMynbl Wi MPUGTNAKEHHOTO BHIYUCICHUS BEPOSITHOCTEN «COTIacns»

4
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Buga P {S > S*}, roe $* — BulUMCNEeHHOE 10 BHIGOPKE 3HAYEHME COOTBETCTBYOWEN cTaTucTuku S. Mony-
YyeHHbIe (POPMYJIbI JAIOT AOCTATOYHO XOPOLUHE MPUONMXKESHUS NMPU MAIbIX 3HAYEHHUSIX COOTBETCTBYIOLUMX
BEPOSITHOCTEH.

B [20], [21] B pe3ynbTaTe KOMIBIOTEPHOTO MOAETUPOBAHUA pacnpeneseH!it CTaTUCTUK HenapamerT-
PHMYECKUX KPUTEPUEB A1 PANA 3aKOHOB, COOTBETCTBYIOLUMX THIOTe3e H)), HalleHbl aHATUTHYECKH MPO-
CTbl€ MOZEU, KOTOPBIE XOPOLLIO alINIPOKCUMUPYIOT NpeesibHbIE PacnpeAeNeH st CTATUCTUK HErnapaMeTpu-
YECKHUX KPUTEPHEB COIIACUS B CJIyyae MPOBEPKU CJIOXHBIX TMITOTE3 U OLIEHWBaHUS NO BHIOOpPKe napamer-
POB METOIOM MaKCHMaIbHOro npasaononobus. B [22], [23] MeTonaMu CTaTHCTHUYECKOrO MOAENTMPOBAHMSI
WCCIIeI0BAHO BIUSHUE Ha pachpeae/ieHUs CTATUCTUK HermapaMeTPUYECKUX KPUTEPHEB COTIACUst MPU Mpo-
CTBIX U CJIOXHBIX THIIOTE3ax 00beMa HaGn0aaeMoil BHIGOPKU U NTPUMEHSIEMOro METOAa OLIEHUBAHHSA Mapa-
MeTpoB. B [24] monyyeHbl aHANUTUYECKU TIPOCTBIE MOIENN MPEACIbHBIX pacnpeaeieHHit CTATUCTUK Henapa-
METPUYECKUX KPHUTEPUEB AJIsl Clyyasi, KOTAA [P MPOBepKe CIIOXHBIX TUITOTe3 OLIEHKH NMapaMeTpOB Haxo-
AT B pe3yJIbTaTeé MUHUMU3ALMU CTATUCTUKM UCTIONb3YeMOTO KPUTEPHS.

IMocTpoeHHbie TabMHIBI TPOLIEHTHBIX TOYEK U TpeAebHbIE paclpefeieHUs CTATUCTUK HerapaMmer-
PHYECKUX KPUTEPUEB OFPaHUYEHBI OTHOCHTENBHO Y3KUM KPYrOM CIOXHBIX runore3. [IpexensHble pacnpe-
JENeHUsl CTaTUCTUK (WM TIPOLIEHTHBIE TOYKU pacrpe/ie/IeHUiT) IPU MPOBEpKe CIOXKHBIX THIIOTE3 Mmonyye-
HBI JIMLIb IS TIOpsiAKa 15 3aKOHOB, B TO BpeMs KaK MHOXECTBO BEPOSITHOCTHBIX MOJENEN, NCNOJb3yeMblX
B MPWIOXKEHUAX [U1S1 OMUCAHUS PEANBHBIX CIyYaliHBIX BETUYUH, CYLUECTBEHHO LUUpE.

2.3.2 Meroauka KOMNLIOTEPHOIO aHAM3a CTATUCTHYECKUX 3aKOHOMEPHOCTEI

OueBUAHO, YTO GECKOHEYHOE MHOXECTBO CIIyYaMHBIX BEIMYUH, C KOTOPhIM MPUXOAUTCS CTAIKHU-
BaTbCS HAa NMPAaKTUKE, HE MOXET ObITh OMUCAHO OrPaHUYEHHBIM MOAMHOXECTBOM MOAENeit 3aKOHOB pac-
npeneneHuit, Hanbosee YacToO UCTIONB3YEMBIX MUIS OITUCAHUS PEANbHBIX HaOMoaeH! B MpuitoxeHusax. JTio6oit
HCCAeI0BaTeNb 1Sl KOHKPETHO! HabnionaeMoi BETMUUHBI MOXET NMPEMIOXHUTb (MOCTPOUTH) CBOIO MNapa-
METPUYECKYIO MOJeNb 3aKOHa, Haubosiee afieKBaTHO, C €r0 TOYKH 3PEHUS, ONIMCHIBAIOIUETO ITY CAy4aii-
Hylo Benu4auHy. [Tocine oLieHKH Mo faHHOM BHIGOPKE MapaMeTpOB MOIENH BOSHMKAET HEOOXOAMMOCTh MpPo-
BEPKM CIIOXHOMN TUITOTE3bl 00 ageKBAaTHOCTH BBIOOPOYHBIX HAGMIOAEHHWI W MOCTPOEHHOTO 3aKOHA C MC-
MOIb30BAHUEM KPUTEPHEB COITIACHSI.

MHOXeCTBO BCEX CNOXHBIX TMMNOTe3 OECKOHEYHO M 3apaHee MMeTbh pacnpenenenus G (S | Hy) nnsa
N110601 CITOXHO# rimoTe3sl Hj mpakKTUYECKH HEBO3MOXHO. MUMEHHO MO3TOMY Hal{AeHHBIE PAa3IMYHbIM 06-
pa3oM npefenbHbIe pacnpele/IeHUsT CTATUCTUK HEMapaMeTPUIECKUX KPUTEPUEB COTIaCUSA MpeACTaBleHbl B
JIATEPAaTYPHBIX UCTOYHUKAX JIUILb A1 OTPAHUYEHHOTO psAa pacnpeaeneHuit, HanboJjee 4YacTo UCNONAb3Ye-
MBIX B MPUIOXEHUSIX, OCOOEHHO B 33Jayax KOHTPOJIS KayecTBa U UCCIIEAOBAHMUs HagexHocTu. Yto xe
Ienatb, €CN U OMMCaHUsl BbIOOPDKM HMCIONb3YETCS 3aKOH pacnpeneneHUs BeposiTHocTei F(x, 0) u
HaiiieHa OlLIEHKAa ero rapaMeTpa §, a I NIPOBEPKM CIAOXHON TMIOTE3bl Hy: F(x) € {F(x, 0), 6 ¢ 0}
HCCNieA0BaTENI0 HEU3BECTHO pacnipenenedue G (S | Hj) ctaTUCTMKM COOTBETCTBYIOLIETO KPUTEPUSt COrna-
cuna?

HaubGonee 1ienecoobpa3sHo BOCIONB30BATHCS METOAMKON KOMMBIOTEPHOrO aHAIU3A CTATUCTHYECKHX
3aKOHOMEPHOCTE, XOpOLIO 3apeKOMEeHAOBAaBILUEH Ce0sl PH MOAEIMPOBAHUM pacnipele/IeHHIl CTaTUCTUK
Kputepues [20] — [25].

JIns 5TOrO CHEIyeT B COOTBETCTBHM C 3aKOHOM F(x, 6) CMOIETMPOBaTh /N BHIOOPOK TOro xe o6beMa
n, YTO U BBIGOPKa, JUISl KOTOpO HEOOXOAMMO NpPOBEPUTH runotesy Hy: F(x) e {F(x, 8), 6 € ©}. [lanee ans
Kaxzaoi U3 N BoIOOpOK BBIYMCIIUTh OLEHKHU TEX XE apaMETPOB 3aKOHA, a 3aTEM 3HAaY€HUE CTAaTUCTUKH §
COOTBETCTBYIOLUETO KPUTEpUsI corjlacus. B pesynbrare OymeTt nosydyeHa BbIOOpKa 3HAYEHUIt CTATHCTUKHU
Sy, $,, ..., Sy c 3akoHoM pacnpeneneHus G (S”|H0) st nposepaemMoit runoressl Hy. Tlo 3toit BhiGopke
TIPU AOCTATOYHO 6ONBLIIOM N MOXHO MOCTPOUTb JOCTATOYHO MIAAKYIO SMIIMPUUYECKYIO PYHKLIMIO pacnpe-
nenenns Gy (S, | H), KOTOpO¥ MOXHO HEMOCPEACTBEHHO BOCIOAB30BATLCS ISl BIBOAA O TOM, CeAyeT U
npuHUMats runotesy H,. [pu neobxoaumocTn, MoxHo no Gy, (S, | Hy) noctponth NpUGAMXKEHHYIO aHANU-
THYECKYIO MOIEND, aNpoKcuMupytoulyto Gy (S, | H,), v Torna yxe, onupasch Ha 3Ty MOAeJNb, NPUHUMATD
pelUeHe OTHOCUTENIEHO NMPOBEPSAEMOIl THNOTE3bI.

Kak nokaspiBaeT npakTuka, Xopoueit aHaTMTUYECKOi Mozensio s Gy, (S, | H,) yacto okasbiBaeTcs
OIMH M3 CAEOYIOLIUX YEThIPEX 3aKOHOB: JIorapuMHUIeCKH HOpMaNIbHBI, FaMMa-pacrpeae/ieH1e, paciipeae-
neHue Su-JxxoHcoHa unu pacrnpenencHue S/-IDxoHcona [21], [24]. Bo BcsakoM cnydae, Bcerma MOXHO,
OMUPAsCh HA OrPAHNYECHHOE MHOXECTBO 3aKOHOB pacnpeaeneHus1, IOCTPOUTb MOJENDb B BUAE CMECH 3aKO-
HoB [26], [27].
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Peanusauus Takoi NpoueAypbl KOMIBIOTEPHOTIO aHA/IN3a PACIIpeaeNeHUs CTATUCTUKH HE COREPXHUT
HH NPUHUMNUANBHBIX, HA NPaKTUYECKUX TPYAHOCTEH. YPOBEHD BLIYMCITUTENBHOM TEXHUKH MO3BOJISAET OUEHb
6BICTPO MONYYUTE PE3YILTATHl MOAETMPOBAHKS, a PEATTU3ALMSl AJITOPUTMA IO/ CUIly MHXXeHepy, Blageto-
1[eMy HaBBIKAMH TTPOTPaMMUPOBAHUS.

B T0 Xe BpeMsl Takasi METOIMKA aHaJIW3a pacnpenesieHui CTaTUCTUK UMEET U HEAOCTATKY, CBA3aHHbIE
C OrpaHUYEHHON TOYHOCTHIO MOCTPOEHUS 3aKOHA pacnpeeNeHUs] CTATUCTUKU W BO3MOXHBIM BIMSIHHEM
KayecTBa UCIONb3yeMOro JaTynKa rncesaocayyanHelx unces [28]. TToatoMmy nipu ee peanusaumnu obsizaTeb-
HO cJiefyeT KOHTPOIMPOBAaTh KayeCTBO AATYHMKOB, FEHEPUPYIOLIMX YKCIa B COOTBETCTBUU C TPeBYeMbIMU
3aKOHAMHU «HabII0AaeMbIX» Cly4aitHbIX BenyMH. COBpEMEHHBIE CUCTEMBI NPOrPaMMUPOBAHKS BKJIIOUAIOT
B ce0si TOCTaTOYHO XOpOLUWE JATYUKH, FeHepUpyloLue MCeBIOCTYyYailHble YMcaa, pacripeaeieHHbIe Mo
PaBHOMEPHOMY 3aKOHY. [Ip1 HEO6XOAMMOCTH NOCTPOEHMA COBCTBEHHOrO JATYMKA MOXKHO BOCIOJ1b30BATb-
CSl AITOPUTMAaM¥U MOJENMPOBAHUSA, M3NIOXEHHBIMHU B [29].

To4yHOCTb MOCTPOEHMA 3aKOHA PACMpedeNeHH s CTaTUCTUKK Ha ocHoBaHMU Gy (S, | H,), KOHeuHO,
MOXHO ITOBBILIATE, YBennunuBas N. [1o ouenkam [20] — [24], OTKIOHEHUS CMOEIMPOBAHHOrO pacrpene-
sieHust ot TeopeTnyeckoro npu N = 2000 o6rraHO MMeloT mopsaaok = + 0,015. Ecnu moctaBuTh Takylo Leb,
TO, anIMpOKCUMHUPYSl SMIIUPUYECKUE pacHpenesieHUs] TEOPETHUECKUMHU 3aKOHAMU N YCPEIHsIsi UX MO pea-
JU3alUaM (P MHOTOKPAaTHOM MOJENUPOBAHUH), MOXHO, MIPU HEOBXOAUMMOCTH, N0OUTLCS Gosiee BbICO-
KOit TOUHOCTH MOCTPOEHUS 3aKOHa PaclpeNeIeHNs] UCCNeAYEMON CTaTUCTUKH. ONMpasiCh HA NOCTPOEHHOE
pacnipenenenne Gy (S, | H,), MOXHO JOCTATOMHO TOYHO OLEHHMTH 3HaueHue P {S > S°}, HO 3HaueHMs
TIPOLIEHTHBIX TOYEK, TONYYEHHbIE N0 Gy (S”|H0), MOTYT OKa3aTbCsl C CYLIECTBEHHOM norpewrHocTbio. Ha
MpaKTHKe Xe, MPOoBepsisl Pa3NUyHble TMNOTE3b], Yalle CPABHMUBAIOT MOJYYEHHOE 3HAYEHHUE CTATUCTHKH .S
C COOTBETCTBYIOLIEH MPOLEHTHOM TOYKOM NpPEAENbHOTO pacnpeneseHus, Y4To aBaseTcsi MeHee uHbOpMa-
THUBHBIM JUIS IPUHATHA pelieHus. bonee npeanoututensHO NPUHUMATD PELUEHKE 10 JOCTUTHYTOMY ypOB-
HIO 3HaYuMocTH P {§ > §*}.

Bo Bcex NMpUBOAMMBIX Aanee NpUMepax, WUTIOCTPUPYIOIUX PAaCNpPEAENCHNSI CTATUCTUK KPUTEPUEB

Gy (Snl H), i=0,l, B 3aBUCHMOCTH OT Pa3NN4HbBIX (DAKTOPOB C NMPUMEHEHMEM M3NIOXKEHHOH METOMMKM

YUCIO MOAEAUPYEMBIX BBIOOpPOK N mpuHUManu pasHbIM 2000, a ux 06beM n, Kpome 0co60 OTMEUYEHHbIX
ciayyaeB, paBHbiM 1000.

2.3.3 ®aKTOpHI, BIMAIOIME HA PACTIPEACAEHUA CTATUCTUK KPUTEPHUEB TIPH TPOBEPKE CIOXKHBIX MO~
TE3

PacnpeneneHust CTATUCTHK HeMapaMeTPUYECKHUX KPUTEPHUEB COIIACHS TIPH MPOBEPKE CIOXHbIX I'MIO-
Te3 3aBUCAT OT XapaKTepa 5TOH CJIOXHOW runotessl. Ha 3akoH pacnpenenenust cratuctukn G (S| H,)
BAMAIOT cieayoune (HakTopbl, ONpeAesiole «ClOXHOCTb» TMIOTE3bl:

- Bua HaGmonaeMoro 3akoHa pacnipefeneHua F(x, 8), COOTBETCTBYIOLIErO UCTHHHOM runotese H;

- TUMN OLEHMBAEMOrO NapaMerTpa M YKCJIO OLEHUBAEMbIX NapaMeTPOB;

- B HEKOTOPBIX CUTYalIMsIX KOHKPETHOE 3HAYEHHE TTapaMeTpa (Hanpumep, B ciayyae raMma-pacrnpene-
JIEHNS);

- UCMONb3yeMbIif METO OLIEHHBAHHSA MapaMeTpPOB.

Ipu Manbix o6bemax BLIGOPKHM 7 pacnpeneneHue G (S,,lHO) 3aBUCHUT OT n. ONHAKO CyUIeCTBEHHasl
3aBHCUMOCTb paclipefie/IeHMs CTATUCTUKN OT 1 HabMIogaeTcsi TONbKO ITpU HEDONbILIHX 06beMax BbIOOPKH.
VYxe npu n 2 15—20 pacnpeaeneuue G (S"| H;) noctarouro 61u3Kko K npenenbHomy G (S| H;) v 3aBucu-
MOCTbIO OT 77 MOXHO NpeHeOpeyb.

B cnyyae 3agaHusi KOHKDETHO# abTepHATUBbI [KOHKYpUpYIOLMEH runoTtessl H,, KOTOpOi cooTBeT-
cTByeT pacnpenenenue F\(x, 8)], dyHxuna pacnpenenenus craTucTuku G (S| H,) TaKkxe 3aBUCMT OT BCeX
nepeyncaenHsix dakropos. Ho B otnnuue ot G (S| H,) pacnpeneneHue CTaTucTuku G (S| H,) npu cnpa-
BE/LIMBOW runorese H, oueHb CUIILHO 3aBUCHT OT 06beMa BEIOOPKU 1. IMeHHO G1aroaps 3ToMy € poCToM
1 MOBBILIAETCS CITOCOOHOCTh KPUTEPHUEB Pa3/inyaTh MMMOTE3bl U BO3PAcTaeT MOLIHOCTb KPUTEPHEB.

2.3.4 Banganue o6neMa BHIOOPKHM Ha pacripeleNieHUs CTaTUCTUK HernapameTpuuecKuX KpMTEPUEB NP
TIPOCTHIX U CIOXHBIX THIIOTE3aX

B cnyyae npoBepKH NPOCTHIX TUITOTE3 NpeaebHBIMM pacnpeaeAeHUIMU CTaTHCTUMK Kputepues Kon-
MoropoBa 1 CMHUPHOBA MOXHO 10Jib30BaThcs Tipu n > 20 [3]. UccnenosaHne MeTomaMu CTaTucTUIECKOrO
MOJEJIMPOBAHHS 3aBUCUMOCTH PaclpefeNIeHNit CTATUCTHK BCEX paCCMATPUBAEMBIX 3eCh HENapameTpuyec-
KHX KpUTepHEB OT 00beMa BLIOOPKHM TMPH MPOBEPKE PA3ANYHBIX KaK IPOCTbIX, TAK U CJIOXHDBIX TMIIOTE3
MMOKa3bIBaET, YTO ITO CMNPABEJINBO BO BCEX CJIy4asX.
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Hanpumep, pucyHok 1 WILTIOCTpUpPYET, KaK NpH yBeNMYeHUM oOGbema BbIGOpkH (n = 5, 10, 20)
MeHseTCs pacnipenaeneHue G (Sn| H,) cratuctuxu Konmoroposa Sy B cityyae MpoBepKH NPOCTO#H MUIMOTE3b
O NPUHAJIEXHOCTH BEIOOPKK HOPMaJIbHOMY 3aKOHY. Ha 3TOM pHCyHKe OTpaXeHO Takoke NpeAesibHOe pac-
npeaeaeHue CTATUCTUKUA — (yHKuMa pacnipeneneHus Konmoroposa K (S). OMnupuyeckue pacnpesaene-
Hus Gy (S, | H,)) npu 6oBLIMX 1 MPAKTHYECKH cauBaloTcs ¢ K (§), 1 Ha pUCYHKE OHU He nokasaHbl. Kak
BUAHO, NPU MajbIX 1 pacrpeieneHue CYILIECTBEHHO OTIMYAETCA OT MpPEeAeNbHOro, Ho yxe npu n > 15—20
ownbKa npu BbIYUCIEHMM BEPOATHOCTH «coracusi» P {S > S°} okasbiBaercsa JOCTATOUHO Manoii.

A
1
=3
0,9 7 '
G(S5| Ho)_| H ~G(Sy0| Ho)
0,8 ) 7
¥ _K(S)
0,7 7
G(S1ol Ho) Y
0,6
3 //
0,5 7
0.4
0,3
G(SZO|HO)
0,2 '/
0,1 /
0 0.2 0,4 06 0.8 1 1.2 1.4 16

Pucynok | — 3aBucUMOCTb OT n pacnipeaencHuit G (S,,I H,) cratuctukn Sy Kon-
MOropoBa npw npocToi runorese (H, — HopMmanbHoe pacnipeaeneHue): n = 5, 10,
20. K (S) — dyHkums npegensHoro pacnpeaeneHns Konmoroposa

A
1 T
G(Ss5| Ho)
0,9
G(S1000 ! Ho)
0,8 /
0,7 /
0,6
0,5
G(S5 | Ho)
04
G(S1000 | Ho),
03
0,2 A
G(Sy | Ho) fs (Syo Ho)
0,1 |
0 0.2 0.4 0.6 0.8 1 1,2 1.4 1.6

PucyHok 2 — 3aBUCHMMOCTb OT n pacripeacneHuit G (S,,| H,) cratnctvkn Sy Kon-
MOropoBa NpHu cnoxHoit runotese (H; — HopmanbHoe pacnipexeacHue, OMIT):
n =35, 10, 20, 1000
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Ta Xxe camast KapTiHa HaG/I04aeTCs B C/lyyae MPOBEPKH CJIOXKHBIX THTIOTE3 O cornacuu. Ha pucyHke 2
npu n = 5, 10, 20, 1000 npencraeneHs! pacrnpeneneHusa G (S”|H0) CTaTUCTHKK Sy B Clly4ae MpPOBEPKU
aHAJIOTMYHOM, HO YXE€ CJIOXHOM, TMMOoTe3bl 0 HOPMAJILHOCTH, KOTAA MO BBIOOPKE BBIYMCISIOT OLIEHKH
MakcHMasibHoro npasaonoao6ust (OMIT) napameTpoB HOPMaNbHOIO 3aKOHA.

T1pu Manbix n HanGoNbLIKME OTKIOHEHHS OT NPeeNBHEIX paclpeleNeHrit HabMIoAAI0TCA Ha «XBOCTAX».
W npy npocThIX, M TP CIIOXKHBIX THIIOTE3aX ¢ POCTOM 7 pacnpeaeneHus G (S, | H,) paBHOMEPHO CXOAATCS
K npeaensHoMy. Ho eciiv B cnydae mpoCTBIX TUIIOTE3 C POCTOM 71 YBETMUMBAETCS BEPOATHOCThL GOJIBLLINX
3HAYEHU# CTATUCTHUK, TO B CJIY4ae CJIOXHBIX BO3PACTAIOT BEPOSTHOCTU U GOJBLUMX, U MalbIX 3HAUEHUH
cratuctuk. IlocnenHee 3aMeyaHue cnpaBe/UTMBO IS PACAIPENENIEHUIA CTATUCTUK Sy, S, S,

PucyHok 3 wimocTpupyeT U3MEHEHMS C POCTOM A pacrpeneneHuit G (S”| Hy) ctatuctukm Kpamepa
— Museca — CmupHOBa S Npy NpOBEPKe CNOXHON TUIIOTE3bl O HOPMANLHOCTH Y MUCTONB30BAHUY MPHU
OLIEHWBAaHNU NapaMeTPOB METOAA MAaKCUMANBHOTO NpasBaononobus. YTobbl noayepkHyTh pasHuIly B pac-
TIPEAENICHUAX CTATUCTUK TP NPOCTBIX W CIIOXHBIX MUTIOTE3aX, Ha YKa3aHHOM PUCYHKe TipuBeaeHbl G (S, | Hy)
anst n =5, 20, 1000 u al(S) — npenenbHas QYHKUUsA PACIPEAe/IEHUS CTATUCTUKY S, NpU NpOBEPKE
MPOCTOM TUMOTESHI.

A

1

T —
0o G(Ss| Ho)———==7 'G(S1000 | Ho)
) / 1
G(Sy | Hp)

0,8 e :
07 I:}'fj "
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0,5 I// (; 51t //
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F /
0'3 3/
3/ /|
0.2 4
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0,1 . /i /]
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PucyHok 3 — 3aBMcHMOCTL OT # pacnpeaeaeHuit G (Snl Hy) cratuctukn S, Kpa-

[

mepa — Museca — CMHpPHOBA NPH CIOXHO# runoTese (H; — HopMaspHOe pacnpe-
nenenre, OMIT): n =5, 20, 1000

Taxum o6pasoM, pacnpenenenus G (S, | Hj) cratMcTK HemapaMeTpUHECKUX KPUTEpHEB NPH Mpo-
CTBIX M CJTOXHBIX TMIOTE3aX C POCTOM 7 OYEHB OBICTPO CXOAATCS K NMPENENbHBIM, M yXe npu # 2 15—20
MOXHO, HE€ ornacasicb GOAbLIMX OIIMOOK, IMOJIb30BATHCS STUMH MpeAeSbHbIMU 3aKOHAMM TIpU aHANIKU3e
JNaHHBIX.

OnnHako mocjegHUM BBIBOJ He O3HAYAET, YTO NPYU MANbIX 06beMax BEIGOPOK C NOMOLIBIO 3TUX KPUTE-
PHEB MOXHO YCIELIHO pasnuyarh 61u3Kue runote3sl. st HaieXXHOro pasanyeHns OIM3KUX 3aKOHOB pac-
NpeAeNeHns1, B YaCTHOCTH C NMOMOLIBIO KpUTepus cornacust Konmoroposa, MOXeT nMoTpeGoBaThCs BbIGOD-
Ka J0oCTaToyHO OonbLuoro oobema [30].

2.3.5 Baustnye o6beMa BHIGOPKH HA MOLUHOCTD HETAaPaMETPHUYECKHX KPUTEPUEB TIPU NPOCTHIX U CAOXKHBIX
FATIOTE3aX

CnocoGHOCTb pa3nnyaTh GIM3KKUE THIIOTE3bl 3aBUCUT OT TOI'0, HACKOJIBKO CHJILHO Pas/inyaloTcs pac-
npenenehus G (S,| Hy) v G (S,| H).

ITpennoxens X pacCMOTPEHKUIO 1B ONM3KKUE TUIOTe3bl: Hj; — HOPMATBHOE PACTIPENeNeHHe C TLI0T-

1 (x-p)?
_— ex -t e = . oV n XKe
"ocTeio fo (X) = o P{— Py } n napamerpamu i = 0, 0 = I; H; — NOTUCTMYECKOE C TAKUM
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2
napamerpamu . = 0, ¢ = 1 1 mroTHocTeio f) (X) = ﬁ—g exp {- ES‘J_B_W} / [1 + exp {— %‘&H . O 6nu-

30CTH 3THX 3aKOHOB pacrpeleieHNsT MOXHO CYAUTh M0 PUCYHKY 4, Ha KOTOPOM TIpecTaBieHbl X (QyHK-
LUK pacTipeaeneHusi. PUCYHOK 5 MILTIOCTpUPYET 3aBUCUMOCTD OT # pacripeaenenuii G (S, | H\) ctatucTiku
S, Konmoroposa ripu nposepke mpocroit (n = 20, 100, 500, 1000), a pucyHok 6 — mpu nposepke
CIoXHoO# runotessl H (pu ucnonssopanun OMII).

A

1

0.9 U/a
Toructuveckoe

0.8
0.7 /
0,6

0,5

HopmansHoe

04

HopwmanbHoe_ | J
0,3 /

0,2

9 TNorucruueckoe
0,1 =

-

0
-3 -2,25 -1,5 -0,75 0 0,75 1,5 2,25 3

Pucyrok 4 — OyHKLMM pacripedeeHUs HOPMATbHOTO M JIOTHCTHYECKOrO 3aKOHOB

A
1
- _/""—.
0,9 il i
’ 74 7 //
vl / e
0,8 7 7 -
// /
G(SIHy) = K(S)\/ / )4 /
0 7 / 2 4
] 4 / &
4 7
/..
0,6 /£ —t
i} l,\ / ,'
0,5 o \L\L"
//’ ,/ 7 T~G(S1001 H1)
0,4 + 4
G(Szo“ﬂ)\f/ / 7 ~G(Sseo!Hy)
0.3 -/ +
77 ;
VAW
0,2 II ,I '.
/ .
‘f; /T 6(Sign0l Hy)
0,1 —r—
ﬁ//// ./'/
0 0.05 05 075 1 1,25 15 175 2

PUCYHOK 5 — 3aBHCHMOCTD OT n pacnipesencuuit G (S, | H,) cratuctuku Sy Kon-
MOropoBa Npu npocroii runorese (H, — HopManbHoe pacnpeneieHue, H, — noru-
cThyeckoe): n = 20, 100, 500, 1000
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A —
1 z p"'/” // /".’
0,9 . // #Z
) 7 4
G(S1000! Ho) / / /
08 s A
VRV,
0,7 ..: 7 !
I,
0.6 : ;
* i 71 7~6(S190|Hy)
asaltn [/ /][] O
05 : /1 >
' N / !
] /
04 / ;L A L/
/ [ 11 esswltn
0.3 if / Pl
v ...-I 7 i'
0.2 i .
' .-',’ / J |H
/| 6! M
S , Z
0.1 A
'.;/ /__,-’/ —
0 025 05 075 1 1.25 15 175 2

PucyHok 6 — 3aBucumocts ot n pacnpefeneHuit G (S, {H 1) cratuctuxy Sy Kon-
MOFOpOBa MpH CIIOXHO rurioTese (H, — HOPMAILHOE PaCTIPCAENCHHE, H, — no-
ructiueckoe, OMII): n = 20, 100, 500, 1000

Ha pucyHKax 7, 8 Wisi CpaBHEHWs NpeCTaBieHbl pacnpencneHus G (S,| H,)) cratucruxu S, npu
MPOBEpPKe TPOCTON (PHCYHOK 7) M COXHOM THmore3bl (PUCYHOK 8) ang Tex xe cambix anvrepHaTMB H n
H,. Jina naHHo¥ nmapsl aJlbTEPHATHB B CIIy4ae MPOBEPKI CIOXHO# TUITOTE3bI KPUTEPHHA COTacus TUMa w?
Kpamepa — Muzeca — CMUpHOBa 06/1aaeT HECKONbKO OOJBLIEH MOWHOCTBIO NPU Pa3IMyeHN U OAN3KUX
TMNOTe3, YeM KpuTepuit TMna KosMoroposa, a B ciyyae MpOCTbIX — Hao0opoT.

A

1 e
”-"— .’.—.,.—
P P
0.9 i -
G(S|Hp) = 21(S) il i 4"
0.8 vd » y s /”
h yid / e
7/ |
/ ( / /’I

0,7 4 N 7
/ Vi
6(SxlH) £/ /K /

0,6 / /
/,, / 2\6(31001 H1)

0.5 # ~
/ / K s

/
0,4 7 2 <7
B el
03 F4 .
fl / / /
ya / .1'

0.2
: 7
/ ,/ £ G(S1000 I Hi)
01 4——7
)7L
0 0.1 02 03 04 05 0.6 0.7 08

Pucyrok 7 — 3aBucuMocTb OT # pacnipenenenuit G (S, H,) cratuctuku S, Kpa-

mepa — Museca — CMupHOBA NPY NMPocToi runoTese (H, — HopmabHOE pacnipe-
nenenve, H, — JIOTHCTHYeckoe): n = 20, 100, 500, 1000

10
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[
1 S—
” § L " ]
0.9 LN " Pl P
] 5 N ] "l
F 4 6(Sy {H N 7
S / 7 U
0,8 A 4 7 7
/ fesilty |/ A’
0.7 17 Y 7
I / 7
H Vi / /
0.6 aH v .
'l ) /~G(Sgp0|Hy) A
0.5 2 7
E Y/ y4
04 / 7 7
[] / /
[} 4
03 ' v 7
1 /’
I ! / /
2517 Z
!y 7 G(S1000| H1)
0,1 9 x
/ _"’
/ -l - P
0 0,075 0,15 0,225 0,3 0,375 0,45 0,525 0,6

PrcyHok 8 — 3aBMCMMOCTL OT n pacnpenesienuit G (S"|H|) craructukn S, Kpa-
Mepa — Museca — CMHMpHOBa NPH CTOXHOM runorese (H, — HopManbHOE pacnpe-
nenenue, H; — norucrtuyeckoe, OMIT): n = 20, 100, 500, 1000

C TOYKMU 3PEHHUS MMPAKTHYECKOTO MCIONb30BaHUS KPUTEPHEB BaXHBI iBa MOMEHTa, KOTOpbie MOoA-
TBEPXIEHB! pe3yNbTaTaMH HCCICAOBAHMIA M XOPOLIO WITIOCTPHPOBaHbI pUCYHKaMHK 5—8. Bo-nepBsbix, ove-
BHJHO, YTO MPH MaJbIX BbIOOPKaxX NMBITAThCA Pa3NUyaTh C NIOMOILBIO HEMapaMeTPUIECKKX KPUTEPHUEB CO-
rmacus 61u3KHe rumoTe3sl (0CO6eHHO MPOCTHIE) abcosioTHO Gecronie3Ho. Bo-BTOpbIX, MOLIHOCTb HEMapa-
METPHUYECKUX KPUTEPUEB IPU IIPOBEPKE CIIOXHBIX TUMOTE3 MPH TeX Xe o6beMax BHIOOPOK 1 Bceraa cylile-
CTBEHHO BBILIE, YEM TIPU TPOBEPKE MPOCTHIX.

ITpu nposepke MPOCTBIX MMITOTE3 HerapameTpuueckue Kputepuu tMna KonMoroposa, CMupHoOBa,
o? 1 Q2 Museca yCTynaot Mo MOLIHOCTH KPUTEPHAM THNA X2, 0OCOBEHHO, €C/IK B MTOCAEAHUX MCIONb3YETCs
aCMMITTOTHYECKH ONTUManbHoe rpynnuposaHue [31] — [34]. Ho npu npoBepKe CIIOXHBIX TUIIOTE3 Henapa-
METPUYECKUE KPUTEPUH OKa3bIBAIOTCS Gosiee MOLHBIMH. [Li1st TOro YTOGBI BOCMONB30BATLCSA MX MpPEUMyllle-
CTBaMM, HaJ0 TONBKO 3HaTh pacnpenenetne G (S| H,) npu npoBepsAeMOi CIOXHON rumnoTe3E.

2.3.6 Bausinue MeToJa OLIEHMBAHUS Ha pacnpeNeneHMs CTaTUCTHK HemapaMeTpUUYeCKHUX KpUTepHeB
TP CIIOXKHBIX THITOTE3aX

PacnipeneneHust CTaTUCTHK KPUTEPUEB COIJIACHA CYLIECTBEHHO 3aBHUCAT OT METONA OLIEHWBAHUs Ma-
paMeTpoB, TO €CTh KaXxIOMY THITy OLIEHOK ITPU KOHKPETHOWH CIOXHON MpPOBepsieMOil TMNOTe3e COOTBET-
CTBYET CBOE IpenenbHoe pacnpenenerue G (S| Hpy) cratrcTiku. B 1aHHOM Cyyae 10 BHOJIHE OYEBHAHBIM
MPAYMHAM TpU MPOBEPKE CIIOXHBIX THIIOTE3 CPaBHUM Pe3yabTaThl Mcronb3oBaHugs OMIT u MD-oueHoK.
ITpy MUHUMH3ALIMK HEKOTOPOTO PACCTOSTHUS MEXAY SMITUPHUECKON M TEOPETHUECKOMH DYHKLIUSIMU pac-
npeaenacHus nonyqatorcss MD-ouenku. OLEHKH MaKCUMAJIBHOTO MPaBJONOI06Hs NMPEANOYTUTENbHbI G1a-
rofapsi CBOMM aCUMMNTOTHYECKUM cBoiictBaMm [35], [36], a B cnyyae MD-0LEHOK MOXET MUHUMHU3NPOBATH-
CsI 3HAYEHUE CTATUCTHKU, MCIONb3YEMON B KPUTEPUH.

OMII BLIYKCASIOT B pe3ybTaTe MAaKCUMU3ALMK MO 6 PYHKLUM NMpaBAOMOn06uUs

L(9)=v£11f(x,~,e) 1)
WK ee norapudma
n2® = Iny[Tin/ x,). 22

Yaue Bcero B cnyyae ckansipHoro nmapamerpa OMII onpesensioT Kak peuieHue ypaBHeHus, a B ciyyae
BEKTOPHOTO NMapaMeTpa — Kak pellieHWe CUCTEMbI YpaBHEHUH npaBronoaodus suaa

11
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dlnL@ L9Inf(x,0)
% =Y %, =01=Lm, (23)

i=1
FIe m — pa3sMepHOCTh BEKTOpa MapaMeTpoB 0. B oflueM ciiyyae 3Ta cUCTEMA HEJMHENHA U, 32 PEAKHUM
UCKITIOYEHHEM, pelliaeMa TOJbKO YUCHAEHHO.

[Mpy MpakTHYECKOM KCIONB30BAHNN KPUTEPUEB HeOOXOMMMO MMETh B BUAY cheayioulee. B maHHOM
ciyvae, Kak ¥ B [20] — [24], npu nocTpoeMH pacnpeie/ieHHil CTATUCTUK W HCCNEA0BAaHUM UX 3aBUCHUMO-
cTd oT Meroaa ouenuBaHuss OMII BoiyMcnsm Kak pelieHue cuctemsl (23). Ecnu ucnonb3oBars rpyobie
npuommxkeHuss OMII, To 3T0 COOTBETCTBEHHO OTPAaXAaeTCs Ha paCIpelesIeHUsAX CTATUCTUK W CBOMCTBaX
KPHTEpHEB,

Ipu BeluMceHMH MD-011eHOK MUHUMH3UPYETCA COOTBETCTBYIOLIEE PACCTOSTHHE MEXIY OMITUpHYec-
KHM U TEOPETUYECKUM pacrnpeaeneHuamu. [pu ucnonszosanum cratuctuku Konmoroposa S, B KauecTse
OLIEHKH BEXTOpAa NMapameTpoB 0 BLIGMPAIOT 3HAYEHWUSA, MUHUMHU3NPYIOIHE 3TY CTATUCTHKY:

6 = arg min Sk (24)

(MD-oueHku Sy). AHaJIOTUYHO, NMPU MCMONb30BAHUM CTATUCTMKM S MMHUMM3MPYETCS MO 6 CTaTHCTHKA
S .

-
0 = arg mein Se (25)

(MD-ouenku S,). Ilpn nCnonb30BaHUHK CTATUCTHKH S, —

~

0 =arg min Sa (26)

(MD-oueHku S).

Bua UCITONb3yeMOH OLEHKH OKA3bIBaeT CYLUECTBEHHOE BIIMSIHUE HA PACNPEAESIEHUs] CTATUCTUK KPU-
TepueB cornacusi. CTeNneHb BAMSHHUS METQJA OLCHMBAHHUA HA PacTIpelle/ICHUE CTATHCTHKH WIIIOCTPUPYET
PUCYHOK 9, Ha KOTOPOM TOKa3aHEI TIONYyYEHHbIE B PE3Y/IbTATE MOXETHPOBAHUS MJIOTHOCTH pacrnpeieneHns
g (S, I Hy) cratuctukn kputepusa tina Konmoroposa Sy npu BHIMMCIEHMM OLEHOK MapameTpa CABWra
HOPMAJILHOTO pacrpesie/IeH!s TPeMs Pa3inyHbIMU METOAAMHM: MUHUMU3ALMEH CTATUCTUKH Sy, MUHUMU-
3alMeit CTaTUCTUKHU S, U METOIOM MAaKCHMAJIbHOTO NpaBaonono6us. MYHKLUMS NNOTHOCTH pacripeaeneHus
KonMoroposa 0603HaueHa Ha pUCYHKe KakK k (.5).

A
2,414
i TS
2,172 \/,’ .
2 /7%
1,031 TH
3 \
1,689 \/!J!I \\
1,448 Al \
THIVAR\\AN
1,207 i 4 i / NN g
0,9654 / / / LA N\
0,7241 '/ / / \‘ \\‘ \
, [/' 7 \\ \
0,4827 /4' // / \-\\\ - \
0,2414 //// // \:\\\ \\
/, \\ N~
o'/o,zs 0.5 0.75 1 = T.25 15 1,75 2

Pucynok 9 — ITnotHocTy pacnpesenexus g (S, | H,) cratuctukv Sy npv nposepke
CIOXHO# rumnoTessl (H; — HOPMAaNbHbIH 3aKOH, OLIEHWBAHME CABHIA C UCMOJb30-
BaHHeM /— MD-oueHok Sy; 2~ MD-ouenok S; 3 — OMII). k (S) — nnoTtHoCTH
pacrnipenenenuns Konmoropona

12
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TIpu ucnons3oBanuu OMII pacnipeseneHnss CTAaTUCTUK CHIBHO 3aBUCAT OT COOTBETCTBYIOLETO MPO-
BepsieMoil rumorese Hj, 3akoHa F (x, 0). Ha pucynke 10 npuBeneHsl 3MNUpHYecKUe pacrpeneneHus
G (S, l H;) craructuxu Konmoroposa Sy, xoraa npu NpoBepKe CIOXHON TUIOTE3bl ABa MapaMeTpa 3aKo-
Ha, COOTBETCTBYIOLIETO rumnortese H,, OLUEHHBAJIM C MCIIOJB30BAHUEM METONA MAKCUMAaNbHOTO PaBAOMNo-
no6us. IIpn 5TOM Ha PUCYHKeE NOKAa3aHbl pacnpefeNeHus CTaTUCTUKK G (S, l H,), xoraa runoresa H coot-

‘|x—91|/9o
’

i
BETCTBYET 3aKOHaM: HOPMaJIbHOMY, JIOTUCTHYECKOMY, Jlaraca ¢ riotHocTbio f (X) = 20, € pac-

x—-6 X

0
npeaeSeHUI0O HAMMEHBLIEro 3HAYEHUS C TIOTHOCTBIO f (X) = —elo—exp {—90—‘ - CXp( !

8y

)} , pacnipeaene-

8y
n[6f + (x-9,)°]

Huio Koum ¢ mnotHocTeio f (X) =

08 %, i // /

0 8 #- '
i} v ’ L
/lf/[ / /
07 fik
i/

0.6
/ 1€ /

0.5 ’;!' '/ AK(S)
04 /! /
() ,-'

JA3 /
0.3 I, 2

I / /
0,2 ; 5
J/

774

0 0,2 0.4 0.6 0.8 1 1.2 14 16

Pucynok 10 — PacnpegeneHus G (SanO) cratuctikn Kommoroposa S, npu

OLleHMBAHMM JBYX I12PAMETPOB 3aKOHA, COOTBETCTBYIOUIEro runotese Hy (3mech n

nanee: | — HopManbHOro; 2 — noructnyeckoro; 3 — Jlannaca; 4 — HaWMEHbILIETO

3HaueHMs; 5 — Kown), npu ucnonnzopanuu OMII, K (S) — dbyHKLNS pacnpeaene-
uus Konmoroposa

IIpn wcnons3oBaHuu MD-OLEHOK, MMHUMMU3UDPYIOIUUX CTATUCTUKY [PUMEHSIEMOrO KPUTEPUS CO-
racusi, BAUSHUE 3akoHAa F (X, ), COOTBETCTBYIOLIErO MpoBepsieMoit rumorese Hy, MposBAseTCA MeHee
3HayuTensHo. Ha pucynke 11 nokasaus! pacnpesenenus G (Snl H,) To#t Xe CTaTUCTUKU S NpU NPOBEPKE
TEX Xe TUIIOoTe3, HO C UCMOoNb30BaHUWEM M D-OLEeHOK MapaMeTpoB, MOAYYeHHBIX MUHUMU3ALMEN MO napa-
METpaM CTATUCTUKU S .

Ha pucynke 12 npuseneHs! pacnpeneneHus CTaTUCTUKH S, [UIS aHAIOTHYHBIX rMnoTes Hy npu uc-
nonb3osanuu OMII, a Ha pucyHke 13 — nipu ucnonbs3oBaHuu MD-OUEHOK, MUHMMHU3HPYIOIUMX 110 Napa-
MeTpaM CTaTHCTUKY S .

TTpu ucrioassosanuu MD-oueHOK, MUHUMH3UPYIOLIUX MO MapaMETpaM CTATUCTHKY S, IMIUpHyec-
KHe pacnpefeNIeHHst CMOAEIMPOBAHHBIX pacripefeneHuit G (S, | H,) npakTM4ECKH COBMANAIOT A/l 3AKOHOB
HOPMaJIBHOTO, JorMcTuyeckoro, Jlannaca, HaMMEHBIEro 3HAYEHWUSI, MAaKCUMAJBHOTNO 3HAYEHHUS C

1 x -6 X -0, .
mnotHocthio  J (x) = 8, CXP\~ Tg, ~XP(~ g i pacmpenenenna Beiibynna ¢ naoTHOCTBIO

13
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Pucynok 11 — Pacrnipegeneuus G (S,,|HO) cratvcTHkH Konmoroposa S, npu

OLEHMBaHMU JBYX MapaMeTpPOB 3aKOHa, COOTBETCTBYIOMUIero runorese Hy, Apu uc-

nonb3oBannu MD-oueHoK Sy. K (S) — dynxkums pacnpesenesus Konmoroposa,
npeaenbHas Mpyv NpOCTOM THTIOTE3e

A
1 “ =
> ,p/’_:_‘: ..... P IR
0,9 : — \
< AR
0,8
0,7 / /
0.6 //
0,5 //
04
~a1(S)
0,3
0,2
0,1
o 0,025 0,05 0,075 0.1 0,125 0.15 0475 o5

PucyHok 12 — Pacnipeenenns G (S, | Hy) cramnctuku S, Kpamepa — Museca —

CMHMpHOBaA NpH OUEHWBAHNUHW ABYX IMApaMeTPOB 3aKOHA, COOTBETCTBYIOLUETO TUITO-

tese H,, npu wucnonpzoBaHun OMIL al(S) — dynkumsa pacnpeneneHus, mpe-
AenbHasi TIPN MPOCTOl TUMoTe3e

14
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Pucynok 13 — Pacnipenenenus G (S, | Hy) cratuctukn S, Kpamepa — Museca —
CMHpHOBA MPH OLIEHHBAHUM ABYX apaMeTpOB 3aKOHa, COOTBETCTBYIOLIETO FHITO-
tese Hy,, npu MD-oueHkax S,

0 8p -1 8
f(x) = OXTexp {— (-é’i) } M XOpPOUIO anMpOKCUMMPYIOTCH JIOrapi(PMHUYECKH HOPMAJIBHBIM 3aKOHOM
6, !
— 1 —(lns—u)2/262 - - =
¢ TIOTHOCTBIO f (5) oy W MapaMeTpaMu p 3,2702; o = 0,4719.

Pacnipenenenus cTaTHCTHK KpUTEpHEB COTVIaCHS MPU HCMONb30BaHUKH MD-ouEHOK (KaK M B clyvae
ncnonb3oBaHrss OMIT) cyuecTBeHHO 3aBMCAT OT TOro, Kakoil napamerp oueHusanu. Ha pucyHke 14
MOKa3aHbl pacnpeneneHus G (S, | H,) cratuctuku S, Kpamepa — Museca — CMMPHOBa NpH MCNOJIb30Ba-
Hur MD-OLEHOK S M OlleHMBaHWM MacIITaGHOrO MapaMeTpa 3aKOHa, COOTBETCTBYIoLIero runotese H,. Ha
pMCYHKE 15 mpencTaBieHbl aHAIOTMYHBIE PAcTpele/ieHus] CTATUCTUK, HO MpU OLEHWUBAHHMHU [UIS TeX e
pacnipenefieHuit mapamerpa casura. PacripefieieHUst CTATUCTHK B CIyyae OLICHMBaHMs fapameTpa COBUIa
pacnpenesiCHUSI MaKCUMAJIbHOTO 3HAYEeHUs M MacliTaGHOro napamerpa pacripeneneHus BeiiGynana cosna-
JAIOT C PACTpeAe/NIEHUEeM CTATUCTUKH VISl pacnpefeneHUsi MUHUMANbHOTO 3HAYEHUSI.

Ecnn obparute BHMMaHMe Ha PUCYHOK 16, Ha KoTopoM oTo6paxeHbl pacnpeaeneHusi G (S”|H0)

CTATUCTHKH S, TIPH MPOBEPKE COMJIACHS C pacTipeNeNeHUAMH IKCITIOHEHUHMANBHBIM [ (X) = %e‘ X/ nony-

2
2 /7g2 , X
HOpMaNbHBIM f (x) = —%————e“" /26" Panes f(x) = eize"‘z/ 20" Makcsenna f(x) = —2%—e 20°  mony-

82 6’ 2n
2x™! -x2/202
Js. m-MepHoro (m = 5) HopmanbHoro Bextopa Jf (x) = @1 (m/2) HpY OLEHMBAHUN MACLL-

TabHOTrO Mapamerpa COOTBETCTBYIOLIErO 3aKOHA C UCNONB30BaHHEM MD-OLIEHOK S, TO MOXHO 3aMETHTb,
4TO pacnpencAeHNs CTATUCTUK OJIM3KK K PUBEACHHBIM Ha pUCYHKe 15. PacnipeneneHus cTaTucTUK, MOKa-
3aHHBIE HAa PUCYHKe 16, HampuMep, JOCTaTOYHO XOPOLUO ANMPOKCHMMPYIOTCS NOrapUdMHUYECKH HOp-
MaJIbHBIM 3aKOHOM C ITapameTpamu L = —2,8484; ¢ = (,5669.
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Pucynok 14 — Pacnipegenenus G (S, | H,) cratncruxu S, Kpamepa — Museca —
1]
CMupHOBa NpH OLIEHMBAaHUM MacluTabHoro rapameTpa 3akoHa, COOTBETCTBYIOLIE-
ro runotese Hy, (6 — MaKCHMaIbHOTO 3HaYeHNs; 7 — Beiibyana, napametp ¢op-
MBI), MIPX UCMONB30BAHUU MD-oueHok S
(0]

os 2| =T T

Cad
.3‘"«
08 3 !
¥ N4
0.7 1 \5 — / ’/
0,6 £ 3 -~
3 /
0,5 3 e

0,4 d /1/
0,3 Z

0z / a1(S)
» /
3 y

0 0,025 0,05 0,075 0.1 0,125 0,15 0,175 02

PucyHok 15 — Pacnipenenenus G (S, | Hy) cratvcruku S, Kpamepa — Museca —
CMMpHOBa NpY OLEHMBAHMK MapaMeTpa CBUra, COOTBETCTBYIOWIErO rurnoTese H,
npu MD-ouenkax S,

16
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Pucynok 16 — Pacnipeaenenus G (S, | Hy) cratuctuku S, Kpamepa — Museca —

CMHMpHOBa MPH OLIEHKBAHWKM MaciluTaGHOTO MapaMeTpa 3aKOHa, COOTBETCTBYIOILIE-

ro runotese H,, (/ — 3KkcroHeHUMaNbHOro; 2 — moayHopManbHoro; 3 — Panes;

4 — Makcsenna; 5 — MoAyNs 5-MEPHOro HOPMAIBLHOrO BEKTOPA), TIPH HUCITONb30-
BaHUM MD-oueHok S,

Takum 06pazom, MPUMEHSS HeMapaMeTPUIECKHE KPUTEPHH COTJIACHS, CAEAYET HEMTPEMEHHO YUUThI-
BaTh KCIOJB3yeMblil METOA OLleHUBaHUS. IIpH 3TOM B ciayyae MeToaa MaKCUMATLHOrO mpapaononobus
pacrpeneieHus CTaTUCTUK G (S| Hj) oueHb CUNBHO 33aBUCAT OT 3aKOHA, COOTBETCTBYIOLUETO IHITOTE3E H,.
Pa3bpoc pacnpeneneHuit G (SIHO) MpY HUCMOJL30BaHUM MD-0LIEHOK, MUHUMHU3UPYIOUIHX CTamchy
KpUTEpHs1, 3aBUCUT OT 3akOHa F (x, 8), cooTBeTCTBYIOLIEro rumnorese H,, B CylieCTBEHHO MeHbLIElN cTe-
MeHH.

2.3.7 Merop, OLEHUBAHUS W MOLIHOCTb HEMapaMeTPUYECKMX KPUTEPHED COMNacHs

IMpu mcnonb3osauun MD-0LEHOK, MUHUMH3UPYIOLUMX CTATUCTUKY KPHUTEPUS, IMIUPUYECKHE pac-
npeneneHus G (Sn|H0), COOTBETCTBYIOILME PA3NMYHLIM TrUTIoTe3am My, MMEIOT MUHMMAaNbHBIIH pa3Gpoc,
YTO O3HAYaET OMNpEALICHHYIO «CBOGOLY OT pacrpene/IeHus» I pacCCMaTPUBAEMbBIX KPUTEPHEB U TPEATo-
naraet nmpuMeHeHne MD-oueHOK MpH NpOBEepKe CIOXHBIX rurore3. Ho eciu uccnenoath MOMHOCTb pac-
CMAaTpUBAeMbIX KPUTEPUEB NMPU Pa3lIMYHbIX METOJAX OLCHMBAHUS, TO OKAa3bIBAETCS, YTO MAKCUMANILHYIO
MOIIHOCTb HEMapaMeTpUYECKUe KPUTEPHUH NPU GIM3KUX aIbTEPHATUBAX HMEIOT B Cllydae OLEHUBAHUS Na-
paMETPOB METOJOM MaKCHMAJILHOTO MPaBaonogoous.

Crioco6HOCTb NPUMEHAEMOTO KPUTEPHS Pa3NMyaTh anbTepHaTUBbl Hy U H| 3aBUCHT OT ero MOLUHOC-
TH 1 — B rpy 3alaHHOM YPOBHE 3HaAYUMOCTH O, & UMEHHO OT TOTO, HACKOJIBKO CYIIECTBEHHO OTIMYAIOTCS
pacripesieieHus CTatucTuku G (S, | H, 0 1 G (S, lH ). TIpn onnHakoBbIX 06beMax BHIGOPOK 1 OTNHUHE
pacnpenenenuit G (S, IH Yu G (S |H ) B ciydae ucnons3oBanuss OMII Gonee 3HayuTeIbLHO, a cegoBa-
TEJBHO, KPUTEPHUI OKa3bIBAETCS 6onee MOLUHBIM, YEM B Cllyyae UCIONb30BaHUsT MD-oUgHOK.

Hanpumep, prcyHok 17 MIIOCTPUPYET 3aBUCKMOCTB OT # pacripeaeneHuit G (S, | H |) CTaTUCTHKK Sy
Konmoroposa npu nposepke ClOXHO# IMMOTE3b! NPH Nape anbTepHaTHB Hy — HOpMd)’IbHoe pacnpenene—
Hue, H, — JOrMCTHYECKOE M HCITONb30BaHUM MD-oueHOK S, a lecyHOK 18 — 3aBUcUMOCTb OT n
pacripegeneHuit G (S"| H|) cratuctuku S, Kpamepa — Museca — CMHUpHOBa MpU  MCMOB30BAHUM
MD-ouetoxk S,

CpaBHuBasi pUCYHOK 17 ¢ pUCYHKOM 6, a pUCYHOK 18 ¢ pUCYHKOM 8, MOXHO YOEAUTHCH, YTO B
Ciydae UCIOob30BaHUA METOJa MaKCHMAJIBHOTO MIPABIONOA00MUsS MOILIHOCTL KpuTepues tumna Konmoropo-
Ba ¥ TMNa ®? Mu3eca MHOTO Bbllle, YEM ITPH KCTIONb30BAHUM COOTBETCTBYIOIUX MD-0LeHOK. AHAIOTHY-
Hasl KapTHHA CIIPABEeUIMBA U JUIsl KpUTepust THa Q? Museca co cratucTikoit S, Annepcora — Japnunra.
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Pucynok 17 — 3aeucumocTs OT # pacripenenequi G (S, | H)) cratuctuxn S, Kon-
MOTOpOBa NpH CI0XHOi runorese (Hy — HOpManbHoe pacnipeaeneHue; H, — noru-
cTiueckoe; MD-oueHKU Sp): n = 20, 100, 500, 1000
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Pucynok 18 — 3asucumocTh oT n pacnpenencHuit G (S,l| H)) ctatuctuxu S, Kpa-

®

mepa — Mu3seca — CMupHOBa NpH CI0XKHOH runorese ( A, — HopManbHOe pacrpe-

JInsg Toro 4yToObl CPaBHMTD M0 MOLIHOCTH HEMapaMeTPUUYECKUe KPUTEPUU COrNIacHsl A7l paccMaTpu-
BaeMo# napbl 61m3kux runotes Hy u H, npu ncrnonb3osaunn OMII, Ha pucyHke 19 npuseseHs! pacnpe-

neneHusa G (S1000|H0) naG (SH|H]) npu n = 20, 100, 500, 1000 ansa cratuctnku S, AHiepcoHa —

apnuHra, a Ha pucyHke 20 — mang cratuctuku S, CMupHoBa.
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Pucynok 19 — 3aBUCHMOCTB OT n pacnpefencHuit G (S"| H)) cratuctuxu S, An-
mepcoHa — J{apiuHra rmpy cnoxXHoi runorese (H, — HOpManbHOE pacnpefeneHue;
H, — noructnyeckoe; OMII): n = 20, 100, 500, 1000
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PucyHok 20 — 3aBMCHMOCTb OT # pacnipefieneHui G (S, | H)) cratuctvku S, Cmup-

HOBA MpU CJIOXHOIt rinotese (H, — HopManbHoe pacnipeaeneHue; H, — J10rucTu-
yeckoe; OMII): n = 20, 100, 500, 1000

AHaIM3Mpys pacrpeleNeHUs Ha pUCyHKax 6, 8, 19 u 20 MOXHO 3aMEeTUTb, YTO Hanbosiee MOLIHBIM
IS TAHHOM Napbl TUIOTE3 ABISETCA KPUTEpHit Q2 CO CTATUCTUKOM S, AHnepcoHa — Jlapnuhra, 3aTeM
KPHTEpPUIt w? CO CTATUCTUKOMN S, Kpamepa — Museca — CmupHoBa, fanee kpurepuit Konmmoroposa co
CTaTUCTHKOH Sy U Ha MOC/IeHEM MecTe Kputepuit CMUPHOBA CO CTATUCTUKOM S,,. JaHHoe HabnioneHMe o
[MOpsAKe NpeIroYTeHUS KPUTEPUEB XOPOILIO COMJIACYETCSI C ONBbITOM MX [TPUMEHEHUS.
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TToueMy MOLUHOCTb pacCMaTpHBAEMbIX KPUTEPUEB NMPH NMPOBEPKe OAU3KUX THUMOTE3 B cayyae OMIIT
Bblllle, yeM npu MD-oueHKax, [JOCTaTOMHO JIOIMYHO OGBICHSET cienyloluast Bepcus. McronbioBaHue
MD-0oueHOK, MUHMMHM3UPYIOUINX CTATUCTUKY KPUTEPUS, IPUBOMMT K pacrpeaencHuio G (S| H,) ¢ MeHb-
LIUM TapaMeTpoM Maciurtaba (k Gonee xpyroit GyHKUUK pacmpenenceHus), yeM B cnyyae OMII. Ho ¢
npyroii cropoHsl, MD-ouenxu B ominuue or OMIT sBas10TCS poGaCTHBIMUM, OHM MEHEE YYBCTBUTEIbHB! K
MaJIbIM OTKJIOHEHHUSIM BBHIOODKH OT ITPEATNOIaracMoro 3akoHa pacrnpeaenerust. [ToatoMy dbyHKuus pacripe-
nenenus G (SniHl) oOKa3sbiBaeTcsl eule 6osiee KPYTOi MO OTHOLUEHMIO K aHAJIOTMUYHOMY pacripelesieHUIo
TpH ucnoss3oBanuun OMII.

2.3.8 3aBUCHMOCTD pacnipefeNeHUil CTATUCTHK HellapaMeTPHYECKUX KPUTEPUEB OT KOHKPETHBIX 3HA-
YEeHUit mapameTpa

B HekoTOpBIX cayuasx MpepenbHele pacnpeneneHust G (S (HO) paccMaTpUBaeMbIX CTATUCTHUK IIpH
NPOBEPKE CIOXHBIX MMIIOTE3 3aBUCAT OT KOHKPETHBIX 3HAYEHHMH IMapaMeTpoOB pacnpeaeeHusl, ¢ KOTOPbIM
TPOBEPSAIOT cornacue. B uactHocty, pacpenenenus G (S | H,) HemapaMeTpU4eCKUX KPUTEPUEB COMIACHS B
cyyae MPOBEPKH COTMIACHS C raMMa-pacrpeieseHHeM C TIJIOTHOCTBIO

S5y = ot g/

6,° I'(8y)

33aBUCAT OT €ro napamMetpa ¢opmel 68, g WTIOCTpaUMU NpUBEIEHB NULUb pacripedencHus G (S | H,)
cratuctiuku Konmoroposa . Ha pucynke 21 nokasaHb! pacnipenesieHus CTATUCTHKY MPY OLICHUBAHUH 110
BbIOOpKE MapaMeTpa GOpMbI, Ha PUCYHKe 22 — MaciuTabGHOro mapaMeTpa, Ha pUCyHKe 23 — ABYX rapa-
METpoOB pacripeneneHusi. Ha 3tux pucyHkax uudpamu no mopsimky nomeveHs! GyHKLUUU pacrpeacaeHus
craTUcTUKU: 1 — nipu 8, = 0,5; 2 — nipu 8, = 1,0; 3 — npu 6, = 2,0; 4 — npu 6, = 3,0; 5 — npu 6, = 5,0.
Hnst cpaBHeHus npuBeneHa dyHKums pacnpeneneHus Konmoroposa K(.S).

C pocToMm 6, npefieNIbHbBIE pacnpeNeNeHUs CTATUCTHK CXOMSTCS K MPEeAE/IbHBIM PacipefieneHNsIM cTa-
TUCTHK ISl BEIGOPOK M3 HOpManbHoro 3akoHa. Ilpwm 3HaweHusax 6, > 5 sMmupHuecKHe pacnpedeneHus
CTaTHUCTHK NPY OLIEHUBAHUH JBYX ITAPAMETPOB NPAKTHYECKH COBMALAIOT M XOPOLIO COMJIACYIOTCS C pacrpe-
IENeHVEM COOTBETCTBYIONICH CTATHCTHKY S HOPMANLHOrO 3aKOHa.

O61uast KapTHHa NMPUHLMITHAIBHO COXPAHETCS U ISl paclipeAeNeHNit IpyruxX HermapaMeTpUYecKmux
CTaTHUCTHK.

o

0,2 0,35 0,5 0,65 0.8 0,95 1.1 1,25 1,4

Pucyrok 21 — ®ynkumun pacnpenelieHUs cTaTHCTHKKM Sy Konmoroposa npu Bbi-
yncnennn OMIT napaMetpa popmb ramma-pacnpenenenus: K(S)—dyHxkuus pac-
npeaenenus Konmoroposa
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Pucynok 22 — ®yukumum pacnpeneneHus cratuctuky S, KoaMoroposa npu sbi-
yucnennyt OMIT macwrabHoro napameTpa ramma-pacrnpeaenerus. K(S)—oyuHk-
uMs pacnpefenenna Koamoroposa
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Pucynok 23 — ®yukuun pacnpeenenns cratuctukn S, Konmoroposa npw oue-
HMBAaHHM METOAOM MaKCHUMAaILHOrO MPaBAONOAOOHs OJHOBPEMEHHO ABYX NapaMeT-
poB ramma-pacnpegenenusi. K(S)—dbyHkuma pacnpeneneHus Konmoroposa

2.3.9 BriBonbl

Ha ocHOBaHMU M3/10)KEHHOIO BbIlle MOXHO C(POPMYIHPOBATH CIIEAYIOLIME BEIBOALI M AaTh PEKOMEH-
Jauvu.

PacnpeaeneHuss CTaTUCTUK HEMapaMETPHUYECKHUX KDUTEPHEB COTJIACHS TIPHM TIPOCTBIX U CHOXHBIX MH-
MOTE3aX C POCTOM # GBICTPO CXOAATCA K INpeliefibHbIM 3aKOHaM. YXe NMpH n 2 20, He omnacasch 60abLIMX
oIN60K, MOXHO MOABb30BAThCS ITUMM NpPeAENbHBIMM 3aKOHAMU VISt BRIYUCICHUSI JOCTUTAeMOTO YPOBHS
3Hayumoctu P {S > S'}.
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B To xe BpemMs Halo MMEThb B BHUAY, YTO pa3innyarh OJM3KHE TrHNoTe3bl (0OCOGEHHO MpOCThbie) MpHU
MaJIblX BBIGOPKaX C MOMOLUBIO HermapaMeTpUYECKUX KPUTEPUEB COMIACHST HEBO3MOXHO.

MoutHOCTb HemapaMeTPpUYECKUX KPUTEPHUEB MPHU MPOBEPKE CIOXHBIX TUNOTE3 NPU TEX Xe 0Obemax
BBIOOPOK 7 BCerga CyLUeCTBEHHO BbILIE, YEM MPU NPOBEPKE MPOCTHIX.

TIpu npoBepKe CNOXHBIX THITOTE3 PACMpeAeNeHnst CTaTUCTHK G (S| H;) nenapaMeTpUYECKUX KpHUTe-
PV€B 3aBUCAT HE TOJNBKO OT 3aKOHa pacripeaencHus F (x, 6), cooTBeTcTBylolero runotese M, uucna u
BUIA OLIEHMBaeMbIX MapaMeTpoB (MHOrAA KOHKPETHOrO 3Ha4Y€HUs! MapaMeTpa), HO M OT UCIO/b3yeMOro
METOAa OIfeHUBaHUS MapameTpoB. HY B KOeM cjyyae HeNb3si, OLIEHHBAs MapaMeTpbl OAHWUM METOJOM,
UCIIONB30BaTh (MPEACTbHbIIA) 3aKOH pacnpeNesieHNUsI CTATUCTHKM, TTOCTPOEHHbIH U APYroro MeToaa oLie-
HUBAHUS.

B cnyyae npumeHennst MD-0UeHOK, MUHUMHU3NPYIOLIUX CTATUCTUKY UCMOJIb3YEMOTO KpUTEpUS CO-
[JIacHsl, pacrnpefesieHUs] CTaATUCTHK HernapaMeTpUyecKUX KPUTEPHEB B MEHbLUEH CTeNeHH MONBEPXKEHb
3aBUCUMOCTH OT Bunia F (x, 8), cooTBeTcTBYIOLIEr0 runotese H, OmHako HaubGonee MOLIHBIMU 3TH KpUTE-
PYH 0Ka3bIBaIOTCS NMpHU ucronbzoBaHnu OMII.

B cnyuyae npoOCTHIX TMNIOTE3 M NPU GJIM3KUX anbTepHATHBAX HerapaMeTpuiyeckue KpUTepHH cornacus
YCTYMAIOT M0 MOLHOCTH KPUTEPUSM THNA X2, B ciydae NpOBEPKH CJAOXHBIX TUIIOTE3 — NPEUMYLIECTBO 32
HenapaMeTPUUYECKUMM KPUTEPHUSIMU COTNacusi. B To e BpeMsi peKOMEHIyeTCs Mpu NMpoBepKe TMIoTe3 o
COIJTaCHM HE OCTAHABIMBATHLCS HA WCTIONB30BAHWM OMHOTO M3 KPUTEPHEB COMIACUsl, TaK KAK KAaXABIK M3
KPUTEPHUEB [MO-Pa3HOMY YJIaBJAMBAET Pa3UUHbIE OTKIOHEHHS IMITUPHUUECKOTO paCNpEdEIEHHSI OT TEOPETH-
YecKOro.

MsnoxeHHas onpoboBaHHAss METOAUKA MOJCIMPOBAHUS PACMpeNeNeHHit CTAaTUCTUK TPH KOPPEKT-
HOM €€ TIpUMEHEHNHU MOXET ObITh PEKOMEHAOBAHA [UISl MOCTPOEHHUS CTATUCTUUECKUX 3aKOHOMEPHOCTE 13
CHUTYalllH, KOra aHAJIMTUYECKUMH METOAAMU HE YAAETCS PELUHTb 3ajayy.

TlpuMeHeHMe TIpU MPOBEPKE CJIOXKHBIX THIOTE3 paclpeneneHUit CTaTUCTUK KPUTEpPUEB COracus,
TMIpe/ICTABJIEHHBIX B HACTOSALLUX PEKOMEHAALUSIX, TPaBOMEPHO MpU ucnonb3oBanuu OMIT unu MD-oue-
HOK COOTBEeTCTBEHHO. HeKOpPEKTHO UCIOBb30BaHUE OLIEHOK IO METOY MOMEHTOB (32 UCKITIOUCHHUEM TEX
CHUTYyallM i, KOT/la OLIEHKH 110 METOLY MOMEHTOB coBnagatoT ¢ OMIT), ucnosnb3oBaHne pasjiHUHbLIX OLEHOK
Mo HaOMIOAEHUSAM, CTPYITIIUPOBAHHbIM B UHTEPBaAsbl. HeKOPPEKTHO BHIYMCIEHNE 3HRYEHH I CTATUCTUK He-
rnapaMeTpUYECKHUX KPUTEPUEB COIAcust Mo [PyNNUPOBAHHBIM HAOIIOAEHUAM.

3 ITopanoK mpoBepKM THIIOTE3 O COIJIACHM

3.1 ITopsAnoK MPOBepKH MPOCTOi THNOTE3BI O COIJIACHHA

ITpu mpoBepKe cormiacust OMBITHOTO Pacrpefie/ieH|s] C TEOPETUYECKUM pacrpefie/ieHneM clny4yaitHoi
BENUYUHBI X AeACTBYIOT CNEAYIOLIUM 0Opa3oMm.

a) PopMynHpyIOT TpOBEPSiEMYI0 TMIIOTE3y, BHIOHpast TEOPETHMYECKOE pacnpeleieHue CiaydyaiHom
BEJIMYUHDBI, COMJIaCUE KOTOPOTO ¢ ONBITHBIM paciipelieIeHUEeM 3TOH BEIMYUHDBI CNIEYeT NPOBEPUTD.

6) U3 coBOKynHOCTH OTOMPAIOT CNyYaiinyio BbI0OpKY obbeMa n. [lonyueHHbIe pe3ynbraTel HaGoe-
HUIl pacnoNaraloT B MOPsSIAKE UX BO3PACTAHUSA, TAK YTO B PACMIOPSIKEHUY MMEIOT YITOPSIOUEHHYIO BLIGOPKY
3HAYCHUI

X $X,5 ... 5X,.
B) B cOOTBeTCTBHHU C BHIOpAaHHBIM KPUTEPUEM NPOBEPKU BBIYUCISIOT 3HAYEHUE CTATUCTUKH S kpu-

Tepus [no dopmynam (6), (12), (15) mmm (16)].
r) B cooTBercTBHM ¢ BHIGpAHHBIM KPUTEPUEM MPOBEPKH BBIYUCISIOT 3HAYEHUE

+o0
P{S>8"}= | g(slHO)ds =1-G (S'IHO) rne G (S| Hy) — pacripenenenue craTMCTHKM KpUTepus MpH
S‘

cnpaBe/uBOCTH runotesbl Hy. Ecnu P {S > S} > o, tae o — 3anaBaemplit ypoBeHb 3HAUMMOCTH, TO HET
OCHOBaHUIl ANst OTKJIOHEHHUS TIPOBEPSIeMON TMMOTe3bl. B npoTHBHOM ciyyae nposepsieMyto rumnoresy H,
OTBEPraloT.

MOXHO BBIYMCIEHHOE 3HAYEHHE CTATUCTHKW S° CPaBHUTH C KPUTUUYECCKMM 3HaueHueM S, onpene-

oo
JISEMBIM W3 YCJIOBUS ¢ = j g(s&HO)ds_ T'umnoTte3y 0 COMIACMU OTBEPraioT, €CIM 3HAUeHUE CTATUCTUKH

o

MOMNAaJaeT B KPUTHYECKYIO0 00NacTh, T. €. IpH s> Sy
22
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3.1.1 Kpurtepnit KonMmoroposa npu npocroit runorese

TTopsinok npoBEPKH MPOCTOi THITOTE3B! O COIJIACHM OMBITHOTO pAachpeIeeHUsl C TEOPETUUECKMM —
B COOTBETCTBUM C 3.1, mepeuucneHus a) — T).

B cnyyae Bei6paHHoro kputepus Konmoroposa:

a) 3Hauenne cratuctuku Kosnmoroposa Sy BeYHCIAIOT MO opMynie (6) Ha ocHOBaHMK Gopmyn
M — .

6) 3HaveHue BEPOATHOCTH P{S>Sy} =1 — K (Sk) BBMHCISIOT o QYHKUuM pacrnipeneneHust Kon-

Moroposa [dbopmyna (5)] wnu 6epyt u3 Tabauun A.l.

B) KpuTnieckue 3HaueH1A KPUTEPUS S, MPHU 3aAaHHOM 0. MOTYT OBITh B3ATHl U3 TaONHULIbI A.2.

3.1.2 Kputepuit CMupHOBa NpH MPOCTOMH TUMOTE3E

IlopsinoX nMpoBepKH NPOCTOH TUMOTESE O COTJIACHH OIBITHOTO PACNPEACNEHMS C TEOPETUUECKUM —
B COOTBETCTBUHU C 3.1, MepeyUCNeHUs a) — r).

B cnyyae BriGpaHHOro Kputepusi CMHUPHOBA:

a) 3nayenue cratucTikn CmupHoBa S, BLIMUCHAIT NO Qopmyne (12) Ha ocHoBaknKM Gopmyn

(8), 9).

6) 3HayeHue BEPOSTHOCTH P{S,> Sy} = e~Sm/? BBIMUCASAIOT N0 QYHKLMK x3 - pacnipenenenus (c
IBYMS CTETIEHSIMU CBOOOMDI).

B) TunoTesy Hj He OTBEPraioT, €CAM Uil BREIYHCIEHHOTO NO BRIGOPKE 3HAYEHUsI CTATHCTHKH S;,

PS, >S5} = e Sn/t5q,

3.1.3 Kputepuit o? Kpamepa — Museca — CMMpPHOBa NPH NMPOCTON FUNOTE3E

IMopsinoK NpOBEPKH MPOCTOi THIOTE3BI O COIIACHU OMBITHOTO PACIPENCIEHUs C TEOPETUUECKUM —
B COOTBETCTBUM C 3.1, mepeuucieHHass a) — ).

B cnyuae BpiGpanHoro kputepusa Kpamepa — Museca — CmupHoBa:

a) 3nayeHue craructuki Kpamepa — Museca — CmupHOBa S| BeIYUCHAIOT MO dopmyne (16).

6) 3HaueHHe BeposiTHOCTH P {S, >S,} =1 - al (S;,) BBIYUCASIOT O pyHKUMM pacnipeneneHus al(S)

(17) unm GepyT u3 TaGnuubl A.3.
B) KpuTnueckue 3HaYEHUsT KPUTEPHS S, TIPU 3alaHHOM ¢ MOTYT 6bITb B3ATbI U3 TAGAULb! A.4.

r) Tunoreay H, He OTBEpraioT, €C/H [Tl BLIYMCIEHHOrO MO BLIGOPKE 3HAYEHMs CTATHCTHKH S,
P{S,>S.) =1 -al(Sy)>a.

3.1.4 Kputepuii Q? AngepcoHa — JlapauHra npy npocToii Turorese

Tlopsinok NpoOBEPKH NMPOCTOi TUMOTE3BI O COMTACHH OMBITHOTO paclpeae/ieHUs C TEOPETUUECKUM —
B COOTBETCTBUHU C 3.1, mepeyucneHus a) — r).

B cnyuae BriGpaHHOro kputepus Q2 AnnepcoHa — JlapauHra:

a) 3nHayeHue cTaTUCTUKM AHepcoHa — Jlapaunra S, BEIYHMCAsIOT Mo dopmyne (19).

6) 3HaueHUe BEPOATHOCTH P{SQ>S;,} =1~ a2(S;1)>a BBIMUCIAIOT M0 GYHKLMK pacripeieNeHus

a2(S) (20) unm Gepyt U3 TabAMUBl A.S.
B) Kputnueckne 3HaYeHUA KPUTEPUA S, NP 321aHHOM Q. MOTYT ObITh B3ATH! U3 TAOAULb! A.6.

r) Tunoresy Hj He OTBEPraioT, €CJIM JUIl BBIYMCIEHHOrO MO BBIGOPKE 3HAYEHHS CTATUCTUKH S;,
P{So>Sa) =1 - a2(Sy)>c.

3.2 Iopsanok NpoBEPKM CJIOKHOI MHIIOTE3bI

IMpu npoBepke cornacus OMBITHOTO pacnpeneNeHHs C TEOPETUYECKHUM paCIIpefeicHHEeM CIy4aiHOM
BENUYUHBI X NEACTBYIOT CIENYIOUIUM 00pa3oM.

a) DopMyIMpYIOT MpoBepsieMyI0 ruioTe3y, BbibMpas TeopeTHyeckoe pacripeaeneHue F (x, 0) cny-
YaitHOW BEJTMUMHBI, COIJIACUE KOTOPOTO C ONMBITHHIM PACNPEACICHUEM 3TOH BEJIMYMHDI CAEAYET MPOBEPUTD.
Tlepeyenb TeOpETHYECKUX PACTIPEACACHUN, U1 KOTOPBIX BO3MOXHA MPOBEPKA CIOXHBIX MNOTE3 C UC-
NONb30BaHUEM JAaHHBIX PEKOMEHIANUIA, npuBeseH B 3.2.7.
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6) M3 cOBOKYMHOCTH OTOMPAIOT ClyyaiiHyio BRIGOPKY 06beMa n. [TonydyeHHBIE pe3ynbTaThl Habnome-
HUI pacronaraior B MOPSIAKE WX BO3PACTaHUs, TaK YTO B PACIIOPSXKEHUH UMEIOT YITOPAIOYEHHYIO BbIGOPKY
3HaYeHUM

X, SxS .. $X,.

B) [To BEIGOpKe BHIYMCASIOT OLEHKHU MapaMeTpoB pacripepeneHus F (x, 8), BLIGPAHHOrO B COOTBET-
CTBUU C nepevyrciaeHUeM a) [oLeHKM MaKCHMalIbHOrO NpaBIonoaoOus Ha ocHoBaHuu ¢opmyn (21) —
(23) unu MD-OLEHKH, MUHUMHM3UPYIOLUME CTATUCTUKY KPUTEPHUS HA OCHOBAHWH, COOTBETCTBEHHO, (op-
Mmyn (24), (25) wmm (26)].

r) B cOOTBETCTBUU ¢ BHIGPaHHBIM KPUTEPHEM IMTPOBEPKU BBIYUCISIOT 3HAYEHUE CTATUCTUKY S KpH-
Tepus [mo cdopmynaaM (6), (12), (15) wm (16)].

) B cooTBeTCcTBUY ¢ BLIOpaHHBIM KPUTEPHEM TNPOBEPKH, TEOPETHUYECKMM pacnpeneneHuem F (x, 0),
OLIEHEHHBIM MapaMeTPOM WJIM NapaMeTpaMM, UCTIOJIb3YEeMbIM METOIOM OLIEHMBAHUA OTIPeeNIOT pacnpe-
IeNeHne CTaTUCTUKU Kputepusi G (.S'| Hy) mpu cripaBeniMBOCTU runotessl H.

¢) Ha ocHOBaHMHM BHIGPAHHOTO B COOTBETCTBMM C IEpeuMCNIEHWeM N) pacnpeaeneHust G (S| H,)
BBIYHMCISAIOT 3HAYEHHE

P(S>S") = [g(s|Ho)ds = 1 - G(S|Hq) .

K

x) Eciu P {§ > §"} > o, roe o — 3aaaBaemblil YPOBEHb 3HAYHMOCTHM, TO HET OCHOBAHMIl NS
OTKJIOHEHHS NPOBEPAEMON THIIOTESbl. B poTHBHOM Ciyyae NposepsiemMylo runoredy Hy, orsepraior. MoxHo
BBLIYMCIIEHHOE 3HAaYEHHE CTATUCTUKU S* CPABHUTh C KPHTHYECKUM 3HAYEHHEM S, ONpenensieMbIM U3 yc-

+oo
noBust o = | g(slHO)ds, T'unotesy o cormacumn He oTBeprawoT, ecim §° < S
S,

o

Ecnu 3akoH pacripeneneHusi, OTHOCUTENBHO KOTOPOro MPOBEPSIOT TMIIOTE3Y O COIMACHM € UCIOJb-
30BaHMEM HEMapaMeTpPUYeCcKOro KPUTEpHs, HE BXOAMT B NlepeyeHb, PUBedeHHbI B 3.2.7, TO Ansl MOCTpO-
eHMs pacripeaeienus cratuctuku G (S| H;), coorBeTcTBYIOUIErO NPOBEPAEMOii TUnoTese Hy, pekoMeHay-
€TCSl BOCITONIB30BATHCA METOAMKON KOMNBIOTEPHOro aHAIM3a, U3JIOXEeHHOit B 2.3.2.

3.2.1 IIpoBepka CIOXHOI TMIMOTE3bl O COrNacuu no kpurepuio THna Konmoroposa

TTopsimoK NMpoOBepKH CIOXHOH TMIOTE3b! O COMIACHM OTIBITHOTO PACIPEAENIEHUS C TEOPETUUECKUM 110
KputepHio Tuna KonMoroposa — B COOTBETCTBHHM C 3.2, MepeyucneHus a) — x).

Oco6eHHOCTH NTPUMEHEHUS!, CBA3aHHbBIE C YKA3aHHBIM BHAOM CTATUCTHKU, ClENYIOLIHE.

a) OUEHKY CKalspHOTO WIWM BEKTOPHOTO MapaMmeTpa pachnpefeneHusi F (x, 6) MOXHO BBIYUCANTH
METOLOM MaKCHMAaJIbHOTO NpaBaonono6usi Ha ocHoaHuu dopmyn (21) — (23) unu npu MUHUMHM3ALUKU
CTATUCTUKK Sy Ha OCHOBaHUM opMynsl (24).

6) 3Havyenue ctaructukn Konmoroposa S, (npu ucnonszosanuu OMIT) unu ee MuHumyma [npu
ucrnonb3oBaHun MD-oueHok — dopmyna (24)] sbuucndior no ¢opmyne (6) Ha ocHoBaHUM GOpPMYI
@ - ).

B) Pacnpenenenune G (SKIHO) B cny4ae ucnoib3oBaHusgs OMIT B COOTBETCTBMM C TEOPETHYECKUM
pacripenesieHueM F (x, 0), OLeHEHHBIM NapaMeTPOM WM MapaMeTpamMu BHIGUpAOT U3 Tabauubl A.7. Kpu-
THYECKHE 3HAUYEHUSA KPUTEPHUS S, TIPU 33JaHHOM oL MOTYT OBITh B3ATbl M3 TabnuLbl A.8.

r) B cnyyae ncnons3osanus MD-oueHok [dbopmyna (26)] pacnpeaenenune G (S KI H) Buibupator n3
Tabnuupl A.9, a KpUTHYECKHE 3HAYEHUSA KPUTEPHS S, MOTYT ObITh B3ATH M3 Tabmmupbl A.10.

x) Tunotesy o coracuu He oTBepraior, ecin P{S>Sg}=1-G (S}|H0)>a (um Sy <S,).

3.2.2 IIpoBepKa CHAOXHOM THIIOTE3Bl O COMIACHM MO KpUTepHio Tuna CMHUpHOBA

TMopAKoK NPOBEPKH CIIOXHOI THNOTE3b! O COMNACHH OMBITHOIO pacnpeaeaeHns ¢ TEOPETUYECKUM C
WCTIONb30BaHWEM KpuTepwsi Tna CMHUPHOBA — B COOTBETCTBMHM C 3.2, TiepeuncheHus a) — x).

OcobeHHOCTH MpUMEHeHNsT KpUTeprs Tina CMHUPHOBA ClledyloLye.

a) OLeHKY CKaSIPHOTO WM BEKTOPHOrO Mapametpa pacnipenencHus F (x, 6) BLIYUCIAIOT MeTOZOM
MakcHuManbHoro npasgonomobus [bopmynsr (21) — (23)].

6) 3HayeHue cratucTukH CMupHOBa S, BHIYMCAAIOT no dopmyne (12) Ha ocHoBaHuK dHopmyn

®), 9.
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B) Pacnpenenenne G (Sm|H0) B caydyae ucnons3oBaHust OMII B cOOTBETCTBHU C TEOpPETHYECKUM
pacnpenenenuem F (x, 6), OUEHEHHBIM MapaMeTPOM WIH NapaMeTpaMu BbiGuparoT u3 Tabnauust A.11. Kpu-
TUYECKHE 3HAYEHUA KPUTEPUs S, NIPH 3a1aHHOM ¢ MOTYT ObITh B3ATH K3 Tabnuubl A.12.

)>a (uan S, <S,).

3.2.3 TlpoBepKa CJIOXHOI TMAOTE3Bbl O COMACKM 110 KPUTEPUIO THNA 02 Mu3seca

Tlopsimok npoBepKU CNOXHON MMNOTe3bl O COINIACHU OMBITHOTO pacrnpeneieHUsl C TEOpeTHYECKUM MO
KpuTepuio Tna w? Museca — B COOTBETCTBHM C 3.2, MEPEYHCIEHUT a) — X).

Oco6GeHHOCTH TIPUMEHEHNS KpuTepya TMna @? Museca cieayiolye.

a) OueHKa CKaNsIpHOTrO WJIM BEeKTOPHOTO napamerpa pacnpeleneHus F (x, ) MOXeT ObITb BhIYUCE~
Ha METOI0OM MaKCHMAJIBHOTO NpaBaonoao6us Ha ocHoBaHUM ¢opmyn (21) — (23) unu npu MUHUMHK3A-
UMA CTaTHCTHKHM S, Ha OCHOBaHUM dopmynbl (25).

6) 3nauenne cratuctuku Kpamepa — Museca — Cmuprosa S, (npu ucnons3osanun OMIT) unu ee
MHUHMMYMa [NIpU ucnonb3oBaHun MD-oueHok dopmyna (25)] BolumcasotT no dopmyne (16).

B) Pacnpenenenue G (Sleo) B chydae ucrnonb3oBaHuss OMIT B COOTBETCTBUM C TEOPETHYECKUM
pacnipegenenueM F (x, 0), OLlEHEHHBIM MapaMeTPOM MM napaMeTpaMK BbIOKpaloT u3 Tabnuupl A.13. Kpu-
THYECKME 3HAYEHHMS KPUTEPUS S, TIPH 3a1aHHOM ¢ MOTYT OBITh B3AThl U3 TaGNHLEI A.14.

r) B cnyyae HCHOJIBBOBaHHH MD-oueHok [dopmyna (27)] pacripenenenue G (S, |H0) BbIOHpaIOT U3
Tabnuupl A.15. Kputuyeckue 3HAYCHHsI KPUTEPHSA S, MOTYT OBIT B3ATH U3 TaOMMLIb! A 16.

r) Tunote3y o cornacuu He OTBepraior, ecin P{S>S,} =

x) Tunotesy o cornacku He oTBepraioT, ecnu P{S>S.} =1 - G(S,,

3.2.4 TpoBepKa CIIOXHOI TMIOTE3BI O COMNACHU NO KPUTEPHIO THMa Q2 Museca

TIopsimoK NpoBEPKY CJIOXKHOM TMIIOTE3bI O COT/IACHM OTBITHOIO PACTIpe/ieSIeHUs C TEOPETUUYECKUM MO
kpurepuio Tuna Q2 Museca — B COOTBETCTBHMM C 3.2, MEPEYUCIIEHHS a) — X).

Oco6eHHOCTH MPUMEHEHUS YKa3aHHOTO KPUTEPUS CleAyIoLIKe.

a) OueHkKa CKaMsIpHOTO MM BEKTOPHOTO MapaMmeTpa pacnpeneneHus F (x, 8) MOXeT 6biTh BblUKUCAE-
Ha METOJOM MaKCHMMAaJBHOIO IpaBaonoaodus Ha ocHoBauuM dopmyn (21) — (23) unu npu MUHUMHU3a-
LMY CTATUCTUKHU S, Ha OCHOBaHUM dopmynsl (26).

6) 3HayeHune CTATUCTMKH AHepcoHa — [lapnunra S, (npu ucnonszosaHuy OMIT) unu ee Munu-
MyMa [npu ucmonb3oBaHUH MD-oueHok dopmyna (26)] seruucasaor mo dopmyne (19).

B) Pacnpenenenue G (Snl Hj) B cnyyae ucrons3oBanuss OMIT B COOTBETCTBHU C TEOPETHYECKHM
pacnipeneneHueM F (x, 6), OLeHEeHHBIM MapaMeTpOM WX apaMeTpaMH BEIOUpatoT u3 Tabnuub A.17. Kpu-
THYECKHUE 3HAYEHHS] KPUTEPUS S, MIPH 3aJAHHOM 0. MOTYT OBITh B3ATbI M3 TaGNHLbI A.18.

r) B cnyyae MCI'[OIIBBOBaHPIﬂ MD-oueHox [dopmyna (28)] pacnipenenenue G (S, |H ) BbIGUpAIOT U3
Tabmiupt A.19. Kputnyeckue 3Ha4eHUS KpUTEPHs S, MOTYT GBITh B3ATHI U3 TAGNMLBI A.20.

n) Tunoresy o cornacuu He OTBepraior, eciu P{S>Sgp} =1 -

3.2.5 TIpoBepKa CIOXHbIX TMIIOTE3 O COMIACHH C raMMa-pacrnpeaeieHueM

TTopsox TpoOBEPKU CIOXHON THUIMOTE3n O COMIACHMH OIBITHOTO PACIIPEAENEHHS C TEOPETHYECKUM
raMMa-pacnpefieleHieM — B COOTBETCTBUM C 3.2, MepeuncleHUus a) — X).

OcobeHHOCTH TIPUMEHEHUsT pacCMaTPUBAEMBIX KPUTEPHEB 3aKIIIOYAIOTCS B TOM, UYTO MpeAeNbHbie
pacripeie/ieHust CTaTUCTUK KPUTEPUEB B TaHHOM ClIydae 3aBUCAT OT 3HaYeHMs napameTpa Gopmsl 8, ram-
Ma-pacnpenaenerus (cM. Tabnuuy 1). KpoMe Toro, Moaenu pacnpeaeneHuit CTAaTUCTHK MTPH MPOBEPKE COrna-
CHsl C raMMa-pacrpe/ieIeHUeM MOCTPOEHBI TONBKO JUTA ciydast ucronb3osaHusd OMII u ans orpaHMYeHHO~
rO psifa 3HaYEeHHH rapaMeTpa GopMel 6,

ITpr Heo6XoAUMOCTH MPOBEPKHM TMIOTE3BI O COMACHM [ 3HAYCHUs! MapameTpa 6, He COBMajaio-
LIEro ¢ NMpeacTaBleHHbIMK B Tabnuuax A.21 — A28, ciienyeT BOCMONB30BAThCA 3aKOHOM pacripeeneHus
COOTBETCTBYIOLUEH CTATHCTUKU (MMM MPOLIEHTHBIMU TOYKAaMM) MpH Gnuxkaiiulem x 6, TabauyHOM 3Haue-
HUM 3TOFO napameTpa. MOXHO HAalTH MCKOMBIe MPUGINXEHHBbIE 3HAYeHUs BepoaTHOCcTH P {S > S'} (uan
TIPOLIEHTHBIX TOYEK) C MOMOLIBIO WHTEPIONSALNUH.

3.2.5.1 TIpoBepka CNOXHOI TMMOTE3bl O COIMIACHH C raMMa-pacrpefe/ieHdeM Mo KPUTEPUIO THMA
KonMmoroposa

OGLmit NOPSIOK NMPOBEPKH CJIOXHOM TMIOTE3bl O COMIACUM OIMBITHOTO pacnpeleNeHus C TEOPeTH-
YECKMM raMMa-paclipeicJICHHEM — B COOTBETCTBMU C 3.2, MEPEUUCTEHUS a) — XK).

OcobeHHOCTH MMPUMEHEHHS, CBA3aHHbIE ¢ BUIIOM CTATUCTHUKHM, CledyIoOLMe.
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a) OLEHKY CKaISpHOTO WIM BEKTODHOTO MapaMeTpa TaMMa-pacrpeiesieHus] BLIYUCSIOT METOIOM
MaKCHMaJbHOIO npasnononobust Ha ocHoBaHHM dopmyn (21) — (23).

6) 3nauyenue cratucTuku Kommoroposa S, Beraucasior no gopmyne (6) Ha ocHoaHuM (opmyn
@ - 9.

B) Pacnpenenenne G (S, IHO) B COOTBETCTBUH C OLIEHEHHBIM apaMETPOM WIIM MapaMeTpaMu BbiOH-
paioT U3 Tabmuus A.21. prmqecxoe 3HAYEHHUE KPUTEPHSA S, TIPY 3aIaHHOM 0. MOXET ObITb B3SITO U3 TAONIK-
upt A.22. Eciiv 3HaueHue napamerpa GopMbl 6 He COBMNaaeT HU C OAHUM U3 TaGNMUYHBIX, UICKOMbIE 3HAYE-

Husa P{S >S;(} WIH KBaHTWIH Su OINPEAENAIOT UHTEPIONALUEH.

r) [urnote3y o cornacuy He OTBEPraioT, eciiv P{S>S,'(} =1- G(S;(lﬂo)xx (wm Si<S,).

3.2.5.2 TlpoBepKa CJAOXHO#H TMITOTE3BI O COTIACUM ¢ raMMa-pacripefieieHHEM MO KPUTEPHUIO THUMa
CmupHoBa

ITopsinok NpoBepKH CIOXHOI THMIOTE3bI O COIIACHU OMBITHOTO PaCrpeleNeHlst C TEOPETUYECKUM
raMMa-pacripefieJIeHUEM C HCIONb30BAHUEM KpuTepHsi THNMa CMUpHOBa — B COOTBETCTBUM € 3.2, mnepe-
YUCNIEHUS a) — X).

OcobeHHOCTH TIPUMEHEHHS YKa3aHHOTO KPUTEPHs CHAEAYIOLINE.

a) OLeHKY CKaJIIpHOTO WM BEKTOPHOIO MapaMeTpa raMMa-pacripele/IeHUsl BbIYUCASIOT METONOM
MakCHMaIbHOTO Npasaonoxobus mo dopmynam (21) — (23).

6) 3Hauyenue cratucrukn CmupHoBa S, BBHIYMCAAIT Mo dopmyne (12) Ha ocHoBaHMM  opmyn
(3), (9.

B) Pacnipenenenue G (S, |H ) B COOTBETCTBUY C OLEHEHHbBIM TIAPAMETPOM WK NapamMeTpaMu BoIOU-
paiot U3 Tabnuue A.23. Kpmw{ecxoe 3HAYEHUE KPUTEPHUA S, TIPH 3aJAHHOM 0. MOXET GbITh B3TO M3 TAONK-
sl A.24. Ec:m 3HayeHHe napameTpa Gopmbl 6 He cosnanae'r HY C OAHUM U3 TaOJMUYHBIX, HCKOMblE 3Haue-
HUsL P{S>S, '} WM KPUTHYECKHE 3HAUYEHUS prrepml S, MPH 3aJaHHOM O OTIPEIEIISIIOT MHTEPNONSILMEN.

r) Tunoresy o cornacuu He OTBEPraioT, €CIU P{S>S,,,} =1- G(S,,,|Ho)>a (vnu S,,,<Sa).

3.2.5.3 TIpoBepKa CJIOXHOMN TUIIOTE3bI O COMIACUM C TAMMa-pPacnpeaesieHUEM MO KPUTEPUIO THMA ?
Muszeca

TTopsAnox NMpPOBEPKMU CIOXHON TMMOTE3bl O COrNAaCHK OMBITHOTO PACMpENE/iCHUs C TEOPETUUECKUM
ramMma-pacrpefeseHHeM M0 KPUTEPHIO THIMA w? MHu3eca — B COOTBETCTBHU ¢ 3.2, nepeducaeHus a) — X).

Oco6eHHOCTH NPUMEHEHHsI YKa3aHHOTO KPUTEPHST CEAYIOLLKE.

a) OueHKy CKaJsipHOrO WJIM BEKTOPHOIO MapaMeTpa raMMa-paciipelie/IeHUs] BBIUNCSIOT METONOM
MaKCUMAIbHOTO TIpaBaononobust Ha ocHOBaHUU dopmyn (21) — (23).

6) 3HayeHune craTucTMKH Kpamepa — Museca — CMupHOBa S BEIYMCIAIOT o dopmyre (16).

B) Pacnipenenenue G (Sm|H0) B COOTBETCTBMM C OLIEHEHHBIM NMapaMeTPOM WIH mapamMeTpamMu BblIOU-
paroT n3 Tabnuust A.25. Kputnueckoe 3HaueHNe KPUTEPHS S, MTPK 3aIaHHOM O MOXET GbITb B3SITO U3 Tabnu-
ust A.26. Ecnu 3nauyeHue mapametpa OpMbI 6, HE COBMAfaeT HM C OAHUM W3 TaGNMUHbBIX, UCKOMBIE

3HaueHus P{S >S:,} WM KPUTHYECKWE 3HAUCHUS KPUTEPHSA S, TPU 33JAHHOM O, OfPEAeNsIoT WHTEeProis-
HUen.

r) 'unore3sy o cornacuy He OTBEpraioT, €Clu P{S>S;} =1-G(S,

3.2.5.4 Ilposepka CIOXHOM rMIOTE3bl O COMIACMM C raMMa-pachpefesieHMeM 10 KPUTEpUIO THNa
Q2 Museca

ITopsinok TpoBepKM CHOXHOM T'MIOTE3bI O COTIACHMM OTBITHOrO pacipelesIeHusi ¢ TEOPETUUECKUM
raMMa-pacrpeieNeHUeM 110 KpUTepuio Tuna Q2 Museca — B COOTBETCTBUM C 3.2, MEPEINCIEHUs a) — X).

OcoBeHHOCTH NMPUMEHEHUS YKA3aHHOTO KPUTEPHS CeMyIONIHE.

a) OlLeHKY CKaJIsIpHOTO MNYM BEKTOPHOrO NMapamMeTpa raMma-pacrnpeencHust BHIMUCISIOT METOAOM
MaxCHManbHOTrO TMpasaononobus Ha ocHoBaHun Gopmyn (21) — (23).

6) 3nayeHue CTATUCTUKN AHjepcoHa — [lapnunra S, seluucasior no Qopmyne (19).

B) Pacnipenenenne G (S, \ H,) B COOTBETCTBUU C OLEHEHHBIM I1apAMETPOM WK [1APAMETPAMM BbIOK-
paroT u3 Tabnuuet A.27. Kputuyeckoe 3Hau€HUe KPUTEPUSA S, TPH 3a1aHHOM O MOXKET ObITb B3STO U3 Tabnu-
usl A.28. Ecnn 3HavyeHue mapamerpa ¢opMbl 8; HE COBMajaeT HMU C OAHWMM U3 TaBNUYHBIX, UCKOMbIE

3HaueHust P{S > S;} VI KpUTHYECKUE 3HAYEHUs KPUTEPHS S, IPH 3a0aHHOM O OMNPENENsoT WHTEpos-
HUuen.
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Hy)>o (i Sg<Sy).

3.2.6 ITpoBepKa CIOXHBIX TMIOTE3 O COTJIACHHU C pacnpeneneHUsIMU JIXOHCOHA

TTpoBepKy CIOXHEIX TUIIOTE3 O COIMIACHU ONBITHOTO PACTIpeeIEHHUs C TEOPETUUECKHMHU pacnpeiee-
Huamu JIXOHCOHA 1Mo KpuTepusaMm Tuna Konmoroposa, tuna w? 1 Q2 Museca Mpy MCMONb30BaHUYM METOAa
MaKCUMMaJIbHOrO MPaBAONOAcOKS OCYIIEeCTBAAIOT B cooTBeTcTBUM € 3.2.1, 3.2.3 1 3.2.4 COOTBETCTBEHHO.

Mogenu npegenbHbIX pacrpenenieRuii COOTBETCTBYIOLIMX CTATUCTUK BBIGMPAIOT U3 Tabnuisl A.29 nns
pacnpegenenus Sh-IIxxoHcoHa, u3 tabauusl A.30 mnis pacnpeaeneHus SI-JIxoHcoHa, M3 Tabauus A.31
s pacrpeneneHus Su-JIXXoHcoHa.

TIpoueHTHBIE TOYKU pacTipereneHuit cTaTucTUKY Tina KonamMoroposa npencrasiexst B Tabiuie A.32,
CTATUCTHKHU TMNa 0 Museca — B Tabnuue A.33, craTucTuKu Tuna Q2 Museca — B Tabnuue A.34.

3.2.7 IlepeueHb pacnpefeneHUi, M KOTOPHIX PErMaMEHTUPOBAHA MPOBEPKA CIIOXHBIX FMMOTE3 C
WCTIONIb30BAHMEM HACTOSILMX PEKOMEHAALWM

Hacrostme pexoMeHganmu onpenensior mopsaoK MPOBEPKH CIOXHBIX FMITOTE3 O COIJIACUM C 3aKO-
HaMU pachpedeNeHus, nepedyeHb KOTOPBIX NIpUBEAEH B Tabnuue 1.

r) I'MnoTtesy o coriacuu He OTBEPraloT, €CIH P{S>S6} =1~ G(S;,

Tabnuual

Pacnpenenue cayvaitHoii

BeMUHUHEL PyHKUHA NAOTHOCTH
SKCroHeHUHaNbHOE, 1 ,-x/ep
xz20 9, ¢
TTonyHopManbHoe, 2
x20 6 V2
Paes, x ,-x%/28}
Le
x20 %
Makcsenna, 2x? e_xl/zeg
x20 0 ;721t
Jlannaca, 1 e x-ail/ea
X € (—oo, ) 26,
HopmanbHoe, _&#
X € (—o0, o) l__, %
8y V2r
JIorHopMaJIbHOE, i e—(ln;-el)z/ze%
X € (0, =) X8y /27
Koy, 6
X € (=0 ) n[6] + (x~6,)"]
(x-8) =8|
Jloructnyeckoe n n{x-9 n(x-6
’ exp{— l+exp{————7=
X € (—v0o, o) 90\/3 { 60\/3 }/[ p{ 0,v3 H
Haun6onbluero 3HayeHus, Loexp i-% =9, —exp| -~ -9
8y 8y 6
Xe ("'m, °°)
Haumenbliero 3sHayeHus 1 xX~6 (X -6 J
’ - ex —ex
X € (—so, o0) By P { 8, U6
T - (]
Beuﬁgnna, g, x%0 ! ol [ = 0
x € (0, =) g% 8,
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Oxonvanue mabnuyst 1

Pacnipenenne cnyvaiiHod

BETMYMHBI DyHKuMA NNOTHOCTH

Famma-pacnpeneneHue,

1 80 -1 ,-(x-62)/8)
———(x-0 e
X € (6, =) o% r(e.,)( )

Sb-IIxxoHCOHA, _ 2
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CrucoK pacrpesieieHnii, NpuBeAeHHbIRA B Tabauue 1, JoCTaTOYHO orpaHuueH. OH BKOUaeT B ccOsl
3aKOHBI pacnpeseneHus, Haubojee YacTo MCIMOIb3yeMble B MPUJIOXKEHHUSIX B KayecTBe MOJENiell 3aKOHOR
peayibHBIX CIyYaitHbIX BenMuKH. bonee mupokuit Habop napaMeTpuyeckuX Moesieil 3aKOHOB pacrpeesie-
HUI NpeUIOXEH B cripaBoyHHMKe [35]. B cnyuae Heo6XOnMMOCTH MPOBEPKH CIIOXHOM MMNOTE3bl OTHOCHUTESIb-
HO 3aKOHa, He BOIUEALIEro B MpPEACTABAEHHLIA TepeyeHb, Ul MOCTPOEHMS pacrpeie/ieHUsi CTATUCTUKHU
G S |HO), COOTBETCTBYIOLIErO NpOBepgeMoit runoTese H;, peKOMEHIyeTCd BOCTOAb30BATLCA METOAMKOM
KOMITBIOTEPHOTO aHAJM3a, M3TOoXEeHHOM B 2.3.2.

3.2.8 3aKOHBl pacrpeaeNeHus, UCIONbL3yeMblE IS aMMpPOKCHMALIMM TIPENENbHBIX pachpeaeneHui
CTaTUCTUK HENapaMeTpUYECKHUX KPUTEPHEB NP NPOBEPKE CJIOXKHBIX TUITOTE3

OMIUPHYECKHE 3aKOHBI PACNIPENEIEHUs CTATUCTUK HEMAapaMETPUYECKUX KPUTEPHUEB COTIaCUS Hau-
60J1e€ XOPOILIO OMUCHIBAIOTCA OAHUM M3 CJIEAYIOILNX 3aKOHOB PACMpPeeseHUS: TOrapu(MMUYeCKH HOPMalb-
HBIM, raMMa-pacripeaeneHneM, pacnpeneneHuem S/-IKoHcoHa UM pacnpeneneHieM Su-JIxoHcoHa.

B Tabnuuax npuioxeHus A, CooepXalunx peKOMEHAYEMbIe [Tl KCTIONb30BaHHS NIPU MPOBEPKE CI0X-
HBIX runore3 pacnpeneneHns G (S[Ho), yepe3 InN(9,, 8;) 0603Ha4YeHO JOrapuHMUYECKH HOPMANLHOE
pacnpenenenne ¢ PyHKLMENR MIOTHOCTU
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Tabauubr A7 — A.34 nocTpoeHLl B pe3ysibTaTe NMPUMEHEHHUA METOOVKHM KOMIBLIOTEPHOIrO aHalIM3a
CTaTHUCTHYECKUX 3aKOHOMEPHOCTEH, OnMcaHHoM B 2.3.2.
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ITpoLieHTHBIE TOUKH, TIPEACTABNEHHBIC B TAGNUIIAX, COOTBETCTBYIOT NOCTPOSHHBIM MOAENSAM pacnpe-
JeJieHuit cTaTUCTUK. B HEKOTOPBIX YACTHBIX CAYYasX 3TH 3HAYEHHS YTOYHSIN BC/IEACTBUE aTIMPOKCHMALINH
«XBOCTOB» PMIIMPUYECKUX PaCTIpelic/ICHUI, TIONYIEHHBIX B PE3Y/IbTaTE MOACTUPOBRHHA.

Tabnuupt A.1 — A.6, ucrnonb3yeMblie MpH MPOBEPKE MPOCTHIX TMMOTE3 W COAEPXKALUHE 3HAYEHHSA
yHKUMI pacnpeesieHUs KITaCCUYECKHX CTATUCTUK HeMapaMeTPUYECKHX KPUTEPHEB COMTaCHs M 3HAUYEHUsA
MPOLIEHTHBIX TOYEK, 3aMMCTBOBaHbHI B [3].

3.2.9 TlpumMepst IPUMEHEHUA KPUTEPHER COMIACHS TIPU TIPOCTHIX M CIIOXHBIX THNOTE3aX

IIpamep 1 IIpoBepsIOT NPOCTYIO THITOTE3Y O MPUHAIEXHOCTH BHIGOPKU 3KCMOHEHLIHAbHOMY 33KO-
Hy. YnopsoueHHas Bbibopka o6bemoM 100 HaGmoneHuit uMeeT BUA:

0,0041 0,0051 0,0058 0,0074 0,0082
0,0110 0,0160 0,0191 0,0263 0,0279
0,0294 0,0323 0,0411 0,0452 0,0688
0,0741 0,0805 0,0809 0,1026 0,1124
0,1220 0,1226 0,1233 0,1317 0,1323
0,1368 0,1379 0,1475 0,1515 0,1598
0,1710 0,1789 0,2010 0,2014 0,2072
0,2102 0,2194 0,2205 0,2297 0,2300
0,2302 0,2373 0,2375 0,2397 0,2415
0,2492 0,2869 0,2908 0,2976 0,3058
0,3060 0,3073 0,3096 0,3278 0,3553
0,3620 0,3679 0,3833 0,3921 0,3985
0,4078 0,4080 0,4119 0,4169 0,4208
0,4568 0,4707 0,4880 0,4942 0,5214
0,5277 0,5878 0,6146 0,6180 0,6263
0,6415 0,6757 0,7156 0,7157 0,7207
0,7351 0,7485 0,7535 0,7541 0,7728
0,8875 0,9021 0,9581 0,9868 1,0440
1,2226 1,2402 1,2641 1,3034 1,3328
1,3553 1,4006 1,5586 1,6296 2,5018

ITposepaemas runotesa uMeer Bun Hy f (x) = eLe"‘/ % npy 3HaYeHUHU Napametpa 6, = 0,5.
0

a) Kpurepnit Konmoroposa
B cootBerctBuM ¢ 3.1.1 BbIMUCAAIOT 3HaueHHe cTaTUCTHKM Konmoroposa no dopwmyne (6):

Sy = 0,8269. TIpn 5TOM 3Ha4eHMM CTATHCTUKHU BHIYUCISIIOT BEPOSTHOCTb P{S>Sk} = 1 - K (Sk) = 0,5011.
6) Kpurepuit CmupHosa
v =2,7349.

B cootBeTcTBMY C 3.1.2 BHIYUCIAIOT 3HAYEHME CTaTUCTMKKM CMUpPHOBa 1o dopmyne (12): S,

IIpu 3TOM 3HAYEHWH CTATUCTUKM BBIYHCIISIOT BEPOSTHOCTh P{S, >s'*n} = e Sm/2 = (,2548,

B) Kpurepuit ®? Museca

B cootBetcTBMM ¢ 3.1.3 BHIYUC/AIOT 3HAYEHME CTATUCTUKHU @? Museca no dopmyne (16): S; =(,1272.
IIpu 5TOM 3HAYeHMH CTATUCTHKM BHIYUCISIOT BEPOSATHOCTD P {S,>S,} = 1-al(S,) = 0,4673.

r) Kputepuit Q* Museca

B cootBeTcTBMM C 3.1.4 BHIMUCAAIOT 3HaUEHUE CTATUCTUKU Q2 Muaeca o dopmyne (16): S;= 0,8985.

TIpy TakOM 3HaYEHMM CTATUCTHKM BBIMMCIISIOT BEPOSTHOCTL P {Sq>Sg) = 1-a2(Sq) = 0,4151.

Kak BuaHO, npu 3agaHWK ypoBHs 3HAYMUMOCTH o < 0,2548 (15 kpurepuss CMUPHOBa) HeT OCHOBA-
HHU 1)1 OTKJIOHEHUS TPOBEPSEMOU rMIIOTe3bl MO BCEM KPUTEPUSM COITIACHS.
IIpumep 2 TIpOBEPAIOT CIIOXHYIO TUIIOTE3Y O MPUHALIEXHOCTH BLIOOPKH U3 NMpuMepa 1 3KCIMOHEeHLM-
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1 _—x/8
ansHOMy 3akony H,: f(x) € {ae % 8y € (0, W)}- BblyucieHHas 1o BLIGOpKE OLEHKa MaKCUMATbHOTO

npasjonono6us napametpa 6, = 0,4465.
a) Kpurepuit Tuna Kosnmoroposa
B cootrsercTBuM ¢ 3.2.1 BBIUMCIAIOT 3HaYeHME cTaTMCTHKM THNa Konmoroposa no ¢opmyne (6):

S,'( = 0,5188. V3 tabnnusl A.7 HaxXo#AT, YTO pacnpefeleHHe CTATUCTUKU KPUTEPHsl XOPOLIO arnpoOKCHMHU-

50112 /202

PYeTcs noraphMudecKn HODMATLHLIM pacripesenienyeM f (x) = — 1/2— e INX=8D%/2% ¢ napamerpamm
0 44

6, = 0,2545; 0, = — 0,3422. Ilpu HaiICHHOM 3HaYEHUM CTATUCTUKHM IO JIOTapUPMIYECKH HOPMATLHOMY

3aKOHY BBIYUCISIOT BEPOSTHOCTb P {S>S} = 0,8914.

6) Kputepuit Tuna CmupHosa
B cootBercTBuM ¢ 3.2.2 BRIYMCJIAIOT 3HAYEHHWE CTATMCTMKU TMna CMUpHOBa no dopmyne (12):
»
S,, = 1,0767. U3 Tabnuunl A.11 BUAHO, YTO paclpele/ieHHe CTATUCTHKU KPUTEPUS anMpOKCUMUPYETCs
norapu(MUYECKH HOPMAIBHBIM pacripefieieHHeM ¢ napametpamu 6, = 0,6951; 6, = 0,226. INpu HaitneH-
HOM 3HAYEHWH CTATUCTUKM BBIYMCISIOT BEPOSATHOCTh P (S, >S,} = 0,5866.

B) Kpurepwmit Tuna o Museca
B cootBeTcTBMM ¢ 3.2.3 BBLIMMCASIIOT 3HAYEHME CTATHCTMKM THNa o Museca no dopmyne (16):

S; = (,035. Y13 Tabnuust A.13 BUOHO, YTO pacnpelieleHHe CTATUCTHKH KPUTEPUs aNPOKCMMUPYETCS pac-
npeneneHyeM Su-JI>XXOHCOHA C TJIOTHOCThIO

2
2
0 | x—0, x-0)°
f(x) = . expi—={0g + 9, In + ( )4.1
2n ‘/(x-93)2+9% 270 92 i

U niapaMetpamu 6, = — 1,8734; 6, = 1,2118; 8, = 0,0223; 6, = 0,024. Ipy HalineHHOM 3HAYEHHUMN CTATHCTU-

KM TI0 pacnpeeneHnio Su-IKOHCOHA BLIMUCIAIOT BEPOATHOCTL P {S, >S5, }= 0,9027.

r) Kpurepnit tuna Q? Museca
B cootBercTBUM ¢ 3.2.4 BHIUMCHSIOT 3HAaYeHUE CTaTHCTHKM Q2 Mmuseca no dopmyne (16):

S;1= 0,386. U3 tabnuusl A.17 Haxomar, 4To pacnpelefieHUe CTATUCTUKW KPUTEPUs arMpOKCUMHUPYETCs
pacnipeneneHveM Su-JIXoHcoHa c mapamerpamu 6, = — 2,8653; 0, = 1,422; 6,=0,105; 6,=10,1128.
IIpu HailZeHHOM 3HAYeHHWM CTATUCTUKH IO pacnpeneneHulo Su-/[XKOHCOHA BBLIYUCAIOT BEPOATHOCTH

P{Sqy>Sa}=0,6808.

ITo BceM KPUTEPHUAM corjacue BLIﬁOpKH C 3KCITOHCHUHUAJTbHbIM 3aKOHOM OYE€Hb XOpouice.

Ilpnmep 3 TIpoBepsIOT NPOCTYIO THIIOTE3Y O MPHHAATIEXKHOCTH BHIGOPKH HOPMANbHOMY 3aKOHY. YT0-
psnoyeHHas BeI6opka oGbeMoM 100 HabmoneHuit MMeeT BUA:

—0,6679  —0,4652  0,0056 0,0078  0,0167
0,0362 0,1189  0,1556 0,1831 0,2037
0,2829 0,2852  0,3388 0,4264  0,4733
0,4999 0,5093  0,5181 0,527  0,5281
0,5506 0,579  0,5849 0,5872  0,6027
0,6052 0,6124  0,6342 0,6616  0,6669
0,6712 0,7245  0,7386 0,7567  0,7992
0,8045 0,083  0,8151 0,8216  0,8422
0,8472 0,8502  0,8678 0,8699  0,8902
0,8918 0,9037  0,9443 0,9529  0,9535
0,9548 0,9557  0,9632 0,9767  0,9956
0,9992 1,0233  1,0257 1,0574 1,0621
1,0658 1,0706  1,0724 1,1059 1,1172
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1,1447 1,1500 11,1595 1,1836 1,1875
1,1887 1,2143 11,2360 1,2589 1,2754

1,2998 1,3192 11,3288 1,3587 1,3818
1,3998 1,4088  1,4314 1,4337 1,4822
1,4832 1,4958  1,4968 1,5213 1,5249
1,5896 1,6087  1,6425 1,6554 1,6687
1,8223 1,8569  1,8886 2,0460 2,2956
(x—9;)2
[Iposepsiemast runoresa umeer Bun H,: f(x) = o ‘l/ﬂ e 2% npy 3Hayeuuu napametpa 6,= 0,5;
0

8, = 1.
!

a) Kpurepuit Konmmoroposa

B coorBercteuu ¢ 3.1.1 BhuMCasoT 3HaueHue CTaTHCTHKM Konmoroposa no ¢opmyne (6):

S = 0,7410. TIpn 5TOM 3HaYEHMH CTATUCTUKH BBIYMCTAIOT BEPOATHOCT P{S>Sk} =1 - K (Sgx) = 0,5741.
0) Kpurepuit CmupHosa

B coorBercTBUM C 3.1.2 BEIYMCASIOT 3HaUYeHUe cTaTUCTUKM CMUpHOBa 110 hopmyne (12): S;, = 2,1964.

*
IIpy 3TOM 3HAYEHUHM CTATUCTUKU BBIYMCIISIIOT BEPOSITHOCTD Pi{S, >S;} = e Sm/2 = 0,3335.
B) Kpurepuii w? Museca

B cootBeTcTBHM ¢ 3.1.3 BEIUMCISIOT 3HaYeHMe CTATUCTUKY @? Museca no dopmyse (16): S, = 0,1148.

IMpy 3TOM 3HAYEHMM CTATUCTUKY BHIYNCISIOT BEPOATHOCT P{S, >80} = 1-al(S.) = 0,5169.
r) Kpurepuit Q? Museca
B cootBeTcTBUH C 3.1.4 BLIYMCIAIOT 3HaueHHe cTaTueTkn Q? Museca o ¢popmyne (16): S, = 0,7577.

IlonyyeHHas npu TakoM 3HAaYEHHUM CTATUCTUKM BEPOSITHOCTH paBHa (,5126.

Kax BugHo, npu 3aganun yposHst 3HaunmocTH o < 0,3335 (uis xputepua CMUPHOBA) HET OCHOBA-
HUH O OTKJIOHEHMS MPOBEpPSeMOil TUITOTE3bI [T0 BCEM KPUTEPUSIM COTJIACHS.

Ilpumep 4 IlpoBepsIOT CIOXKHYIO TUNOTE3y O NMPUHAMIEXHOCTH BBIGOPKM M3 TIpUMepa 3 HoOp-

_ | —x-6p?/26}
ManbHOMY 3aKOHY pacnipenenerus. [Ipoeepsiemas runoresa umeer sug Hy: f(x) e e

8y V21 ’

8 €(0,),0, € (~ 0, ) } BoluncneHHbie M0 BbIOOPKE OLIEHKU MAaKCMMAJIBHOTO MpaBAonofoOust napamer-

poB 6,= 0,4465; 6,= 0,9369.

a) Kpurepuii Tuna Konmoroposa
B coorBercTBUM € 3.2.1 BBIYMCAMIOT 3HaYeHUe cTaTUcTUKM TMna KonMoroposa nmo gopmyne (6):

S;( = 0,5741. W3 tabmuupbl A.7 HaAXOMAT, UTO PACMpPENENeHUE CTATUCTUKH KPUTEPHUsi MPHU BbIYUCIEHUH
OLIEHOK MaKCHMMAJILHOTO MPABAONOAO0HUS NBYX NaPAMETPOB HOPMAJLHOTO 32KOHA arMpOKCUMUPYETCS ram-

Ma-pacripefesienneM f (x) = — L (x-0,)%"Tex-92)/% ¢ papamerpamu 8, = 4,9014; @, = 0,0691;
89 1(6,)
!

8,= 0,2951. TIpu HaWIeHHOM 3HAYEHUM CTATUCTUKU N0 raMMa-pacnpeaeeHHIO BBIYUCISIOT BEPOSITHOCTD
P{S>Sk}= 0,6034.
0) Kpurepuit Tuna CmupHoBa

B coorBercTBUM € 3.2.2 BHIYUCASIOT 3HAYEHHE CTATUCTUKU Tura CMuUpHOBa 1o ¢opmyne (12): S; =

= (0,4016. U3 Tabnuus A.11 BUAHO, YTO pacnpencNeHHe CTATUCTHKM KPUTEPUS NpH Belyucnenun OMII
IBYX TIapaMeTPOB HOPMAJIBHOTO 3aKOHA MOAYUHSETCH NOrapuMUYECKN HOPMATbHOMY pacrpeaeeHuIo ¢
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napameTpamu 6, = 0,5436; 6, = 0,1164. Ipy HalneHHOM 3HAYEHMMN CTATUCTHKY BHIMUCIIAIOT 11O JOrapud-
MMYECKHU HOPMANIbHOMY 3aKOHY BEPOSITHOCTb P (S, >S,:,} = 0,9708.

B) Kpurepuit Tuna o? Museca

B cooTtseTcTBUM C 3.2.3 BBIYUCIAIOT 3HAYEHHE CTATUCTHKH THITAa @2 Museca no ¢opmysne (16): S; =

= (,0338. U3 tabauubl A.13 HaxoasT, YTO pacnipenesieHue CTATUCTUKM KPUTEPUS MPU BbluKcienun OMTI
JABYX AapaMeTpOB HOPMAJILHOTO 3aKOHA MOAYHUHSAETCA NOrapu(PMHUIECKH HOPMATBHOMY PAclpeneieHUIO ¢
napamerpamu 8, = 0,5330; 6, = — 2,9794. Ilpu HaiiileHHOM 3HAYEHUU CTATUCTHKHN BBIYUC/IAIOT MO Jora-

pUPMHYECKH HOPMAIbHOMY 3aKOHY BEPOATHOCTh P{S, >S;} =0,7779.
r) Kpurepnit tuna Q2 Museca
B cooTseTcTBHM C 3.2.4 BEIYUCASIOT 3HaYeHUe CTaTUCTHKM Q2 Museca no dopmysne (16): S, = 0,2394.

U3 TaGnuunl A.17 Haxopar, YTO pacnpeAeneHHe CTATHCTUKU KPUTEPUS MOAYMHSETCSA pacnpeaeneHunIo Su-
HxoHcoHa ¢ napameTpamu 6, = — 2,7057, 6, = 1,7154; 6, = 0,1043; 6, = 0,0925. Ipu HaiizeHHOM

3HaYEHUH CTaTUCTHKM MO pacripefeNeHunio Su-JIXoHCOHa BBIMUCISAIOT BEpOATHOCTh P {S(, >S;l} =0,7719.

I1o BceM KpUTEpUAM cornacue BbIGOPKU ¢ HOPMAaJIbHLIM 3aKOHOM OYeHb XOpolllee.
TIpumep S T[poBepsioT CAOXHYIO TUNOTE3y O MPUHAMIEXHOCTH BBIGOPKHM ABYXMapaMeTpUUECKOMY
pacrpeaenenuio BeitGymna. YnopspoueHHas BbiGopka oobemom 200 HabniogeHnit UMeeT BUL

0,0999 0,1089 0,1134 0,1160 0,1242
0,1332 0,1356 0,1442 0,1575 0,1819
0,1853 0,1922 0,2071 0,2141 0,2184
0,2244 0,2475 0,2485 0,2551 0,2572
0,2634 0,2642 0,2647 0,2659 0,2668
0,2726 0,2768 0,2796 0,2824 0,2844
0,2858 0,2897 0,2918 0,2957 0,3090
0,3151 0,3151 0,3152 0,3181 0,3187
0,3208 0,3241 0,3305 0,3380 0,3396
0,3398 0,3405 0,3417 0,3441 0,3533
0,3547 0,3548 0,3663 0,3671 0,3734
0,3781 0,3870 0,3918 0,3940 0,3980
0,3988 0,4032 0,4070 0,4110 0,4219
0,4234 0,4236 0,4257 0,4282 0,4305
0,4320 0,4535 0,4599 0,4611 0,4632
0,4739 0,4821 0,4862 0,4885 0,4899
0,5089 0,5106 0,5285 0,5338 0,5361
0,5374 0,5399 0,5505 0,5537 0,5685
0,5716 0,5717 0,5730 0,5821 0,5834
0,5999 0,6010 0,6054 0,6097 0,6120
0,6142 0,6151 0,6252 0,6259 0,6315
0,6354 0,6377 0,6423 0,6520 0,6553
0,6758 0,6853 0,6862 0,6943 0,6987
0,7095 0,7114 0,7140 0,7157 0,7355
0,7479 0,7624 0,7738 0,7748 0,7820
0,7849 0,79135 0,8013 0,8099 0,8111
0,8184 0,8234 0,8250 0,8260 0,8284
0,8295 0,8473 0,8478 0,8480 0,8493
0,8620 0,8706 0,8713 0,8834 0,8846
0,9073 0,9076 0,9128 0,9272 0,9500
0,9589 0,9608 0,9890 0,9922 1,0176
1,0184 1,0287 1,0368 1,0533 1,0538
1,1193 1,1245 1,1245 1,1346 1,1399
1,1485 1,1574 1,15%1 1,1669 1,1701
1,2342 1,2618 1,2679 1,3034 1,3503

32



P 50.1.037—2002

1,4257 1,4258 1,4501 1,4617 1,4632
1,4785 1,5091 1,5188 1,5752 1,6154
1,6333 1,6355 1,7139 1,7503 1,7684
1,9291 2,0316 2,0937 2,0948 2,3901
2,5209 2,8097 3,0380 3,0530 6,1251

eﬂ xe() -1
80
eI

TMposepsitot Hy: f(x)e exp {— (x/6)°% },eo €(0,),8; €(0,%) [ . BoruncneHHsle no suiboOp-

Ke OLIeHKH MaKCHMaIbHOro npasrononobus napametpos 6, = 1,3734; 6, = 0,8539.

a) Kpurepuit Tina KonMoroposa
B cootBetctBuu ¢ 3.2.1 BHIYMCIAIOT 3HAYEHUE CTATUCTUKM TUMa Konmoroposa no ¢opmysne (6):

S;(= 1,2402. U3 tabnuusl A7 HaxoOAT, YTO pacrHpeae/leHUe CTAaTUCTUKU KPUTEPHS TPU BbIYMCAEHHUH

OLICHOK MaKCHMABbHOTO NMpaBIonono0us IBYX nMapaMeTpoB pacrpeneieHust Beilbyna annpoxcumMupyercsa
raMma-pacrpesie/ieHueM ¢ rapametpamu 6, = 4,9738; 8, = 0,066; 8, = 0,3049. INpu HafileHHOM 3HA4YEHUH

CTATUCTHKK B COOTBETCTBUM C raMMa-paclpeiesieHUEM BbIYMCISIOT BEPOSITHOCTE P {S>S ;(}= 0,00154.

CnepoBatenbHo, ApY 3amaHUM ypoBHSA 3HaumMocTd o > 0,00154 nmpomepsemas rurnoresa J0JIKHA ObITH
OTKJIOHEHA.

6) Kpurepuit tvna CMmupHOBa

B cootBeTcTBMU ¢ 3.2.2 BBHIUMCASIOT 3HauYeHUe CTaTMCTMKM Tunma CMHpHOBa no ¢opmyne (12):

S;‘ = 4,6028. Y3 Tabnuusl A.11 HaxomAT, YTO PacnpeAesieHUe CTATUCTUKU KPUTEPHUS NPU BbIMUCIEHUM

OMIT mByx napamerpoB pacnpeznesneHust BeitGynia moaunHsiercs norapupmMuyeck HopMaabHOMY pacnpe-
nenexuio ¢ napamerpamu 6, = 0,1501; 6, = 0,5108. TIpn HailneHHOM 3HAYEHUM CTATUCTUKU BBIYMCAAIOT B

COOTBETCTBUM C JIOTapUGMUYECKN HOPMATIbLHBIM 3aKOHOM BEPOATHOCTL P{S,, >S,',,} = (,00352.
B) Kpurepuit Tvna o Museca

B cooTBeTcTBUH ¢ 3.2.3 BHIYMCAAIOT 3HAYEHWE CTATHCTUKY THIA w? Muaeca no dopmye (16): S; =

= (),347. U3 Tabnuupl A.13 HaxoasaT, 4TO pacripefenieHue CTaTUCTHKY KpuUTepus npu soryncieHun OMII
IBYX MapaMeTpoB pacnpeneneHus Beitbynna noguuHseTcd norapupMuUecKu HOpMAILHOMY paciipeaese-
HMIO ¢ napameTpamu 6, = 0,5379; 6, = — 2,9541. [Ipu HalOEHHOM 3HAYEHHU CTATHCTHKHM BBIYUCIAIOT B

COOTBETCTBHH C JOTApPUDMUYECKH HOPMAJIBHEIM 3aKOHOM BEPOATHOCTb P (S, >S.} = 0,00021
r) Kpurepuit Tuna Q2 Museca

B cooTBercTBIM € 3.2.4 BRIYMCIAIOT 3HaueHMe CTAaTUCTUKN Q* Museca no dopmyne (16): S;,= 2,553.

W3 Tabnuusl A.17 Haxonsat, uro npu Beiuuciaenun OMIT OByx napameTtpos pacrpenefieHus Beiibyina
pacnpefeneHne CTaTUCTUKU KPUTEPUSA XOPOLLO ANMNPOKCUMUPYeTCs pacnpenenenuem Su-XKoHCoHa ¢ na-
pamerpamu 6, = — 2,4622; 6, = 1,6473; 6, = 0,1075; 8, = 0,1149. IIpn HalineHHOM 3HAYEHUH CTATUCTHKH

BBIYMCIIAIIOT 110 pacrpeneneHnio Su-J[XOHCOHa BEPOSTHOCTb P (S, >S5} = 0,000066.

TakuM o0pa3zoM, 1o BCEM KpUTEPUSAM BrIOOPKA IUIOXO COIIacyeTcsl C pacrpenefieHueM BeiOyana u
NpoBepsieMas THUIOTe3a J0JIKHA ObITh OTK/IOHEHA.

Ilpumep 6 TIpoBepSIIOT CAOXHYIO MMNOTE3y O MPHUHAMIEXKHOCTH BHIGOPKM raMMa-paclpeaesieHHIo ¢
napameTpom opMmbi 8= 2, napameTpoM casura 6, = 0. YnopsanoueHHas sbi6opka o6nemMom 100 Habnone-
HU# HUMeeT BUL

0,1006 0,2156 0,2311 0,2925 0,3410
0,3512 0,4028 0,5132 0,5340 0,5409
0,6100 0,6187 0,6204 0,6324 0,6559
0,6743 0,7131 0,7394 0,7779 0,7911
0,7919 0,8068 0,8117 0,8839 0,8996
0,9040 0,9167 0,9210 0,9441 0,9487
1,0274 1,0285 1,0316 1,1102 1,1249
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1,1302 1,1497 1,2345 1,2530 1,2903

1,3136 1,3303 1,3360 1,3405 1,3804
1,4050 1,4117 1,4331 1,4617 1,4991
1,5852 1,6111 1,6175 1,6299 1,6798
1,7159 1,7287 1,7756 1,8505 1,8872

1,8928 1,9605 2,0299 2,1560 2,2548
2,2769 2,2901 2,3020 2,4111 2,4679
2,5302 2,5342 2,6717 2,6789 2,6797
2,8988 2,9230 2,9414 2,9558 3,0030
3,0531 3,1134 3,2002 3,2757 3,3716
3,4342 3,4632 3,5365 3,5753 3,7399
3,9758 4,1776 4,3462 4,3627 4,5000
4,5506 4,7544 4,7859 5,6662 8,2201

IMposepsieMas rUnoTe3a UMeeT BUI

Hy f(x) e {—1— (x-8,)%""e =02/ g =2 0 ¢(0,), 0, = 0.
efﬂ T (6y)

BriuncneHHas o BbiGopke oLieHKAa MAaKCUMAaJIBHOTO TPABAONOAOOUsS MapaMeTpa MacluTada é, = 1,02818.

a) Kpurepuit Tuna Kosmoroposa
B cootBercTBUM ¢ 3.2.5.1 BRIYMCIIAIOT 3HaYeHKE cTaTUCTUKU TMna Konmoroposa no ¢opmyse (6):

S;(= 0,4917. VI3 tabauubl A.21 Haxo4daT, 4TO pacrpeaefieHUe CTATUCTUKU KPUTEPHUS TP BLIYMCIIEHUM

OMII MaciuraGHOro mapameTpa raMMa-pacipejielieHUs MoaYuHsAeTca pacnpefeneHuio Su-J[XoHcoHa ¢
napamertpamu 6, = — 2,2691; 6, = 2,2383; 8, = 0,2323; 8, = 0,3958. [pu HailAEHHOM 3HAYEHUU CTATHCTUKU

o pacripegesieHnio Su-JIxXOHCOHa BBIYUCTSIOT BEPOSITHOCTL P (S >S;(} = 0,9146. CnenosatenbHo, corna-

cHe 0YeHb XOpolllee W npoBepsAeMast rUIoTe3a JOJXKHA OBITh IPUHATA.
6) Kpurepuit Tuna CMupHOBa
B coorBeTcTBHM ¢ 3.2.5.2 BBIMMCAAIOT 3HAYCHHUE CTATHCTHKH THNa CMupHoBa no dopmyne (12):

S;, = 0,9419. 3 Tabauusl A.23 HaXomsT, YTO pacnpeaeNeHHe CTATUCTHKH KPUTEPHS NPU BLIYUCIEHUM

OMII napamerpa MacluTaba raMMa-pacnpenencHus MOAYMHSETCS pacnpeaeneHno Su-II)XoHCcoHa ¢ napa-
meTpaMu 8, = — 2,5372; 6, = 1,3749; 8, = 0,3464; 6, = 0,2162. [pu HaiineHHOM 3HAYEHUN CTATUCTHUKHU MO

pacnpeseneHuto Su-JIXXOHCOHa BBIYMCAAIOT BEPOATHOCTb P (S, >S,} = 0,6897, 3HaueHHe KOTOPOil yKa-

3BIBAET Ha XOpoLlUee Coracue.
B) Kpurepuit Tuna o? Museca
B cootserctBuM ¢ 3.2.5.3 BHLIYMCIAIOT 3HAYEHUE CTATUCTMKM TUNa w? Museca no ¢opmyne (16):

S;= 0,0475. U3 taGmuupl A.25 HaXoAsaT, YTO pacrpeieieHHe CTATUCTUKH KPUTEPUSI TIPU BLIYHUCIEHHH

OMII napaMeTpa MaciuTaba raMMa-paclpeneiieHHsa NMOAYUHAETCA pacnpeaeneHuo Su-J>XOHCOHa ¢ napa-
meTtpamu 8, = — 1,6042; 8, = 1,1125; 8, = 0,0027; 6, = 0,0281. Ipu HaltneHHOM 3HAYEHNM CTATUCTUKU MO

pacnpefeneHuIo Su-JIXOHCOHa BEIYMCISIOT BepoSTHOCTb P {S, >S,} = 0,7498.

r) Kputepuit tuna Q2 Museca
B coorserctBuu ¢ 3.2.5.4 BRIMMCAAIOT 3HAaueHMe cratHcTMKM Q2 Museca no ¢opmyne (16):

S;z= 0,2675. U3 Tabnuupsl A.27 HaxomAT, YTO paclpeneeHUe CTATUCTUKU KPUTEPHS MPU BbIYUCIEHUN
OMIT napamerpa maciutaba raMMa-pacripeieieHUs MoAYnHsAeTCs pacnpeaeneHuto Su-JI>xxoHcoHa ¢ napa-
meTpamu 6, = — 2,4667; 6, = 1,418, 6, = 0,1207; 6, = 0,1416. Tpn HaleHHOM 3HAYEHUHN CTATUCTHKH 110
JIaHHOMY pacripefenermio Su-[KOHCOHA BBIYUCAIOT BEPOATHOCTb P {Sg, >Sq} = 0,8798.

TakuMm 06pa3oM, N0 BCEM KPUTEPHSIM BBIOOPKA XOPOILUO COTJIACYeTCs C raMMa-pacrnpeneieHueM u
MpoBepsieMass TUITOTe3a JOJXHA GBITh PUHATA.
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IIpumep 7 T1poBepAIOT CIOXHYIO TMITOTE3Y O MPUHAIEXHOCTH BBIOOPKHM raMMa-pacinpeiesieHHIo ¢
napaMeTpoMm cisura 6, = (. YropsanoyeHHas Bbibopka o6beMom 100 HaGmoneHUit MMEET BUAL

0,0002 0,0004 0,0009 0,0019 0,0020
0,0025 0,0028 0,0030 0,0031 0,0040
0,0044 0,0054 0,0057 0,0068 0,0076
0,0081 0,0084 0,0090 0,0101 0,0119
0,0130 0,0162 0,0190 0,0201 0,0206
0,0237 0,0293 0,0312 0,0427 0,0431
0,0441 0,0452 0,0481 0,0492 0,0498
0,0517 0,0517 0,0552 0,0558 0,0638
0,0671 0,0714 0,0806 0,0815 0,0965
0,0987 0,1005 0,1055 0,1255 0,1307
0,1312 0,1324 0,1353 0,1411 0,1446
0,1524 0,15%4 0,1678 0,1754 0,1767
0,1799 0,1838 0,1994 0,2116 0,2159
0,2162 0,2238 0,2242 0,2329 0,2545
0,2782 0,2900 0,2929 0,2967 0,3006
0,3084 0,3200 0,3262 0,3286 0,3473
0,3488 0,3608 0,3905 0,3961 0,4132
0,4294 0,4385 0,4557 0,4629 0,4699
0,5041 0,5096 0,6121 0,6146 0,6415
0,7359 0,9762 1,1460 1,1494 1,6170

HpOBCpHeMaH TUTNOTE3a UMEET BHUA

Hy f(x) e ﬁ (x—8,)% e (x-0)/01 g = &(0,00), 8, € (0,0), 8, = O¢.
0

Briyncnenssle no Beibopke OMII nmapameTpoB dpopMbl 1 MacuiTaGa COOTBETCTBEHHO PaBHbI é(, =0,5812;

él = 2,7391. B Tabnuuax A.21 — A.28 6nuxaiiluee 3HaueHue napameTpa Gopmel 8;= 0,5.

a) Kpurepuit Tuna Konxmoroposa
B cootBetcTBuM ¢ 3.2.5.1 BRIYMC/AIOT 3HAYeHUe cTaTHCTHKY THMa Kosmoroposa no dopmyne (6):

S;(= 0,6272. U3 Tabnnubl A.21 HaxomsT, YTO pacnpeleNeHHe CTATHCTUKH KPUTEPHUSA TIPU BbIYMCIEHHUH
OMII napameTpoB ¢opMsl ¥ MaciuTaba raMMa-pacnpenesieHus npu 6, = 0,5 nonuMHAETCA pacnpeneneHuIo
Su-JIxoHcoHa ¢ mapamerpamu 8, = — 2,8715; 8, = 2,5280; 0, = 0,2325; 6, = 0,3296. Mpu HaitneHHOM

3HaUEHNHN CTATUCTUKH 110 JAHHOMY pacripefieieHu1o Su-JIXOHCOHa BLIUUCISIOT BEPOATHOCTL P {S >SSk} =

= 0,5699. Tak Kak oueHka napametpa ¢bopMmbl Gonbie 0,5, To npu éo = 0,5812 P{S>S;(} > 0,5699.

CnepoBarteibHO, IPOBEPsiEMast TUTIOTE3a JOJIKHA ObITh TIPUHATA.
6) Kpurepnit Tuma CMmupHosa
B coorsetcTBMM C 3.2.5.2 BBHIYUC/SAIOT 3HauYeHUE CTATUCTMKM THna CMupHoBa 1o ¢opmyse (12):

S;, = 1,1526. 113 Tabnuusl A.23 HaxoAsT, YTO pacrpefeNeHUe CTATUCTUKU KPUTEPUA MPU BbIYMCIEHUU
OMII napameTpoB hopmbl 1 MaciuTaba raMMa-pacnpeneneHus npu 6,= 0,5 NOMYUHSETCS pacnpeseneHuo
Su-IIxoHCOHa ¢ napamerpamu 6, = — 2,4027; 6, = 1,3861; 8, = 0,3389; 8, = 0,2290. Ilpu HaitneHHOM
3HaYE€HUU CTAaTMCTHKHM MO JaHHOMY pachipefeeHnio Su-I)XOHCOHA BBLIYUCIAIOT, UTO BEPOSITHOCTH
P{S,,>S,} > 0,5031.

8) Kputepnit Tuna o Museca

B cooteercTBUAM € 3.2.5.3 BBIYMCHAIOT 3HAUEHHME CTATHCTMKM THMa w? Museca no gpopmyne (16):

S;= 0,0561. M3 Tabnuubl A.25 HaXoAsT, YTO pacrnpelneieHNe CTATUCTUKW KPUTEPUSt MPHU BbIYMCIEHUU
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OMII napameTpoB ¢opMet 1 MaciuTaba raMMa-pacrpeneneHus npu 6, = 0,5 NonuYMHAETCA pacnpeieieHHIo
Su-JIxoHcoHa ¢ mapaMerpamu 6, = — 1,5811; 0, = 1,1193; 6, = 0,0164; 6, = 0,0243. Ilpu HailzeHHOM
3HaYEHWUM CTATUCTHKM MO JAHHOMY pacrpeaeiaeHuio Su-J[>KOHCOHA BBIYMCIAIOT, YTO BEPOATHOCTD
P{S,>S,} > 0,4985.

r) Kpurepuit Tuna Q2 Museca

B cootsercTeuM ¢ 3.2.5.4 BHIMUCIAIOT 3HayeHMe cTaTUCTHKU 2 Museca no cdopmyre (16):
S;,= 0,3746. U3 Tabauubl A.27 HaxomsT, YTO pacnpelefeHHe CTATUCTHKU KPUTEPUS TIPU BbIYMCIEHMU

OMII mapameTtpos dopMbl 1 MaciuTaba raMmMa-pacnpe/aeneHus npu 6, = 0,5 noayMHaAETCA pacnpene/IeHuIo
Su-JIxoHcoHa ¢ mapameTpamu 8, = — 2,6917; 6, = 1,6334; 6, = 0,0970; 8, = 0,1067. TIpu HaitnenHom
3HAYeHUM CTATUCTUKMU M0 JaHHOMY pacrnpelesieHUI0 Su-I)KOHCOHA BBIYHUCIAIOT, YTO BEPOSITHOCTh
P{Sq>Sga} > 0,4400.

TakuM 06pazoM, MO BceM KPHUTEPHAM BLIGOPKA XOPOLLUO COINIacyeTcd ¢ raMma-pacrpeaeieHueM U
MpoBepsieMas TUIIOTe3a J0JKHA ObITh IPUHATA.
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IMPUJIOXEHHUE A
(pekoMeHayeMoe)

TABJINIIBI

Opu MPOCTHIX H CIIOXKHBIX MHIIOTE3aX
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Ta6nuuaAl — ®ynxkuusa pacnpeneneHus craructukn Konmoroposa K (S) npn npoBepke NpocTol FHNOTE3b!

A 0 1 2 3 4 5 6 7 8 9
0,2 [ 0,000000 | 000000 | 000000 | 000000 { 000000 | 000000 | 000000 | 000000 | 000001 000004
0,3 |0,000009 | 000021 | 000046 | 000091 | 000171 | 000303 | 000511 | 000826 | 001285 001929
0,4 [0,002808 | 003972 | 005476 | 007377 | 009730 | 012589 | 016005 | 020022 | 024682 | 030017
0,5 {0,036055 | 042814 | 050306 | 058534 | 067497 | 077183 | 087577 | 098656 | 110394 122760
0,6 [0,135718 | 149229 | 163255 177752 | 192677 | 207987 | 223637 | 239582 | 255780 272188
0,7 |0,288765 | 305471 | 322265 339114 | 355981 | 372833 | 389640 | 406372 | 423002 | 439505
0,8 |0,455858 | 472039 | 488028 503809 | 519365 | 534682 | 549745 | 564545 | 579071 593315
0,9 |0,607269 | 620928 | 634285 647337 | 660081 | 672515 | 684836 | 696445 | 707941 719126
1,0 | 0,730000 | 740566 | 750825 760781 | 770436 | 779794 | 788860 | 797637 | 806130 814343
1,1 |0,822282 | 829951 | 837356 844502 | 851395 | 858040 | 864443 | 870610 | 876546 | 882258
1,2 10,887750 | 893030 | 898102 | 903973 | 907648 | 912134 | 916435 | 920557 | 924506 | 928288
1,3 [0,931908 | 935371 | 938682 | 941847 | 944871 | 947758 | 950514 | 953144 | 955651 958041
1,4 10,960318 | 962487 | 964551 966515 | 968383 | 970159 | 971846 | 973448 | 974969 | 976413
1,5 [0,977782 | 979080 | 980310 981475 | 982579 | 983623 | 984610 | 985544 | 986427 | 987261
1,6 10,983048 | 988791 | 989492 990154 | 990777 | 991364 | 991917 | 992438 | 992928 993389
1,7 {0,993823 | 994230 | 994612 | 994972 | 995309 | 995625 | 995922 | 996200 | 996460 996704
1,8 10,996932 | 997146 | 997346 997533 | 997707 | 997870 | 998023 | 998165 | 998297 998421
1,9 10,998536 | 998644 | 998744 | 998837 | 998924 | 999004 | 999079 | 999149 | 999213 999273
2,0 10,999329 | 999381 | 999429 999473 | 999514 | 999553 | 999588 | 999620 | 999651 999679
2,1 10,999705 | 999728 | 999750 | 999771 | 999790 | 999807 | 999823 | 999837 | 999851 999863
2,2 10,999874 | 999886 | 999895 999904 | 999912 | 999920 | 999927 | 999933 | 999939 | 999944
2,3 10,999949 | 999954 | 999958 999961 | 999965 | 999968 | 999971 | 999974 | 999976 999978
2,4 10,999980 | 999982 | 999984 | 999985 | 999987 | 999988 | 999989 | 999990 | 999991 999992

Ta6annwuaA?2

— TpolieHTHbIE TOYKM pacnpeaeneHus craTHCTHKU KonMoroposa npy nposepKe NpocToi TMNoTesbl

DyHKUMA BepxHue NMpoUEHTHbIE TOUKK
pacnipenenctus 0,15 0.1 0,05 0,025 0.01
K (S) 1,1379 1,2238 1,3581 1,4802 1,6276
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Ta6nuuaA3 - OyHKkuns pacnpeleneHus CTaTUCTHKN 0 Museca al (S) Npu npoBepKe NPOCTOi FHNOTE3bI

S 0 I 2 3 4 5 6 7 8 9
0,0 | 0,00000 | 00001 00300 02568 06685 12372 18602 24844 30815 36386
0,1 | 0,41513 | 46196 50457 54329 57846 61042 63951 66600 69019 71229
0,2 | 0,73253 | 75109 76814 78383 79829 81163 82396 83536 84593 85573
0,3 | 0,86483 | 87329 88115 88848 89531 90167 90762 91317 91836 92321
0,4 | 0,92775 | 93201 93599 93972 94323 94651 94960 95249 95521 95777
0,5 | 0,96017 | 96242 96455 96655 96843 97020 97186 97343 97491 97630
0,6 | 0,97762 | 97886 98002 98112 98216 98314 98406 98493 98575 98653
0,7 | 0,98726 | 98795 98861 98922 98981 99036 99088 99137 99183 99227
0,8 | 0,99268 | 99308 99345 99380 99413 99444 99474 99502 99528 99553
0,9 ] 0,99577 | 99599 99621 99641 99660 99678 99695 99711 99726 99740
1,0 { 0,99754 | 99764 99776 99787 99799 99812 99820 99828 99837 99847
1,1 | 0,99856 | 99862 99869 99876 99883 99890 99895 99900 99905 99910
1,2 | 0,99916 | 99919 99923 99927 99931 99935 99938 99941 99944 99947
1,3 | 0,99950 | 99953 99955 99957 99959 99962 99964 99965 99967 99969
1,4 | 0,99971 99972 99973 99975 99976 99978 99978 99979 99980 99980

Ta6nuuaA4 — [TpolLEHTHBIE TOYKY PACTIpenecHUS CTATHCTUKA @? Mu3eca Npy NpoBepKe NPOCTOH THROTE3bI

Dynkums BepxHHe MPOLEHTHSLIE TOYKH
pachipefeeHus 0,15 0.1 0,05 0,025 0,01
al (S) 0,2841 0,3473 0,4614 0,5806 0,7434

Ta6nwuuaAS — OyHkuns pacrnipepeneHus cratucTiku Q2 Museca (AuaepcoHa — Jlapnuura) a2 (S) npu
TIpOBEPKE TIPOCTO# TMNOTE3IBI

A 0 1 2 3 4 5 6 7 8 9
0,0 | 0,00000 | 00000 00000 00000 00000 00000 00000 00000 00000 00001
0,1 | 0,00003 | 00008 00020 00043 00081 00141 00228 00349 00508 00710
0,2 | 0,00959 | 01256 01605 02005 02457 02961 03514 04115 04762 05453
0,3 | 0,06184 | 06954 07759 08596 09463 10356 11273 12211 13168 14140
0,4 | 0,15127 16124 17132 18146 19166 20190 21217 22244 23271 24296
0,5 | 0,25319 | 26337 27351 28359 29360 30355 31342 32320 33290 34250
0,6 | 0,35200 | 36141 37071 37991 38900 39798 40684 41560 42424 43277
0,7 | 0,44118 | 44947 45765 46572 47367 48150 48922 49683 50432 51170
0,8 | 0,51897 | 52613 53318 54012 54695 55368 56030 56682 57324 57956
0,9 | 0,58577 | 59189 59791 60383 60966 61540 62104 62660 63206 63744
1,0 | 0,64273 | 64794 65306 65811 66307 66795 67275 67748 68213 68670
1,1 | 0,69120 | 69563 69999 70428 70851 71266 71675 72077 72473 72863
1,2 | 0,73247 | 73624 73996 74361 74721 75075 75424 75767 76105 76438
1,3 | 0,76765 | 77088 77405 77717 78025 78328 78626 78919 79209 79493
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N 0 1 2 3 4 5 6 7 8 9
1,4 | 0,79773 80049 80321 80589 80852 81112 81368 81620 81868 82112
1,5 | 0,82352 | 82589 82823 83053 83279 83503 83723 83939 84153 84363
1,6 | 0,84570 | 84774 84975 85173 85369 85561 85751 85938 86122 86303
1,7 | 0,86482 | 86659 86832 87004 87173 87339 87503 87665 87824 87981
1,8 | 0,88136 | 88289 88439 88588 88734 88878 89021 89161 89299 89435
1,9 | 0,89570 | 89703 89833 89962 90089 90215 90338 90460 90581 90699
2,0 | 0,90816 | 90932 91046 91158 91269 91378 91486 91592 91697 91800
2,1 | 0,91902 | 92003 92102 92200 92297 92392 92486 92579 92671 92761
2,2 | 0,92851 92939 93025 93111 93196 93279 93361 93443 93523 93602
2,3 | 0,93680 | 93757 93833 93908 93983 94056 94128 94199 94269 94339
2,4 | 0,94407 | 94475 94542 94608 94673 94737 94800 94863 94925 94986
2,5 | 0,95046 | 95105 95164 95222 95279 95336 95391 95446 95501 95554
2,6 | 0,95607 | 95660 95711 95762 95813 95862 95912 95960 96008 96055
2,7 ] 0,96102 | 96148 96194 96239 96283 96327 96370 96413 96455 96497
2,8 | 0,96538 | 96579 96619 96659 96698 96737 96775 96813 96850 96887
2,9 | 0,96923 | 96959 96995 97030 97064 97099 97132 97166 97199 97231
3,0 | 0,97263 | 97295 97327 97358 97388 97419 97449 97478 97507 97536
3,1 | 0,97565 | 97593 97621 97648 97675 97702 97729 97755 97781 97806
3,2 | 0,97831 97856 97881 97905 97929 97953 97977 98000 98023 98046
3,3 | 0,98068 | 98090 98112 98134 98155 98176 98197 98217 98238 98258
3,4 | 0,98278 | 98297 98317 98336 98355 98374 98392 98410 98429 98447
3,5 | 0,98464 | 98482 98499 98516 98533 98549 98566 98582 98598 98614
3,6 | 0,98630 | 98645 98660 98676 98691 98705 98720 98734 98749 98763
3.7 | 0,98777 | 98791 98804 98818 98831 98844 98857 98870 98883 98895
3,8 | 0,98908 | 98920 98932 98944 98956 98968 98979 98991 99002 99013
3,9 | 0,99024 | 99035 99046 99057 99067 99078 99088 99098 99108 99118
4,0 | 0,99128 | 99221 99303 99377 99442 99501 99553 99600 99642 99679
5.0 | 0,99713 | 99742 99769 99793 99814 99834 99851 99866 99880 99892
6,0 | 0,99903 | 99913 99922 99930 99937 99944 99949 99954 99959 99963
7,0 | 0,99967 | 99970 99973 99976 99978 99981 99983 99984 99986 99987
8,0 | 0,99989 | 99990 99991 99992 99993 99993 99994 99995 99995 99996
9,0 | 0,99996 - - — - - — - — —

TabnwmuaA6 — ITpoueHTHBIE TOYKH pacnpeseneHus cTaTcTHKU Q2 Museca (Anaepcona — JapnauHra) npu

MpPOBEPKE NMPOCTON TMIOTE3BI

OyHKuuUs BepxHue NMpouUeHTHbIE TOYKH
pacnpenenchns 0,15 0.1 0,05 0,025 0,01
a2 () 1,6212 1,9330 2,4924 3.0775 3,8781
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Ta6auuaA7 — AnnpokcuMauus npelefbHbIX pacnpeneneHuit craructuku Konmoroposa npu MCnoMb3oBaHKH
METOJIa MAKCHMJIBHOTO TIpaBaONono0Hs

Pacnpenenenve cayqaiHoi
BENIMYUHBI

IMpn oueHnBaHUM

TOJIbKO MaciuTaGHOro napa-

TOJIBKO NnapaMeTpa CaABUra

ABYX NapaMeTpoB

Merpa
DKCHOHEHUUANTBHOE In N (—0,3422; 0,2545) — —
MonyHopmanbHoe v(4,1332; 0,1076; 0,3205) —_ —
Panes In N (—0,3388; 0,2621) - —
Makcsenna In N (—0,3461; 0,2579) - —
Jlannaca v(4,0038; 0,1269; 0,3163) {y(4,6474; 0,0870; 0,3091) | v(4,4525; 0,0761; 0,3252)
In N (—0,3690; 0,2499) In N (—0,4358; 0,2276)
Hopmanbhoe ¥(4,1492; 0,1259; 0,3142) | In N (—0,4138; 0,2289) v(4,9014; 0,0691; 0,2951)
In N (—0,4825; 0,2296)
JlorHopManbsHOE v(4,3376; 0,1265; 0,2890) | Su(—2,0328; 2,3642; 0,2622; | Su(—1,8093; 1,9041; 0,1861;
0,4072) 0,4174)
Kown Su (—3,3278; 2,2529; {y(4,8247; 0,0874; 0,2935) | In N (—0,5302; 0,2427)
0,2185; 0,2858)
Jloructnyeckoe v(3,5345; 0,1385; 0,339) Su(—2,8534; 3,0657; 0,2872; | In N (—0,5611; 0,2082)

0,3199)

HaunGonbuero sHayeHus

v(3,4689; 0,1384; 0,3543)

(4,1008; 0,0997; 0,3269)

¥(4,9738; 0,0660; 0,3049)

HaumeHbuiero 3HayeHus

v(3,4689; 0,1384; 0,3543)

v(4,1008; 0,0997; 0,3269)

7(4,9738; 0,0660; 0,3049)

Beitbynna

¥(3,4689; 0,1384; 0,3543)"

Y(4,1008; 0,0997; 0,3269)?

v (4,9738; 0,0660; 0,3049)

Y QuenuBann napaMetp GopMHl pacripeeneHus BeiiGyinna.
» OueHMBaNM napaMeTp Macuraba pacrpenenenus Bei6ynna.

Ta6nuuaA8 — [IpoueHTHbE TOYKH pacripedencHUs CTATUCTHKM KoNMOroposa NnpH MCNonb30BaHUHM METoma
MaKCHUMAaJIBHOTO TIpaBaononoGus
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Pacnpenenehue OuenunBaeMbIit BepxHue npoueHTHBIE TOYKH
CNy4aiHOM BENTUYUHBI rnapameTtp 0.15 0.1 0.05 0.025 0.0
DKCNOHEHUMATBHOE MaciutabHurit 0,9246 0,9841 1,0794 1,1695 | ,2838::1
TlonyHopManbHoe Macirabustit 0,9857 1,0584 1,1752 1,2853 1,4241
Panes MacwtabHbrii 0,9338 0,9954 1,0944 1,1881 1,3072
Makceenna Macurabnwiii 0,9242 0,9845 1,0812 1,1728 1,2890
MacuraGHBbiit 1,0800 1,1647 1,3009 1,4296 1,5918
Jlannaca Casur 0,9015 0,9612 1,0547 1.1426 1,2538
IlBa napamerpa 0,8216 0,8710 0,9497 1,0248 1,1206
Macurabubrit 1,0951 1,1803 1,3171 1,4462 1,6087
HopmansHoe Casvr 0,8381 0,8865 0,9634 1,0354 1.1260
IBa napamerpa 0,7895 0,8333 0,9042 0,9723 1,0599
Macuitabupiit 1,1037 1,1907 1,3303 1,4618 1,6272
Jlornopmansroe Cnsur 0,8516 0,9076 1,0006 1,0927 1,2151
JlBa napameTtpa 0,8113 0,8708 0,9731 1,0782 1,2234
MacitaGHbiit 1,0281 1,1169 1,2669 1,4176 1,6209
Koumn Casur 0,9096 0,9722 1,0723 1,1663 1,2842
IBa napamerpa 0,7568 0,8032 0,8772 0,9469 1,0350
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Pacnpenenenue OueHuBaeMblii BepxHue npouEHTHbIE TOUKH
cnyvaitHo! BeRMYHHBI napamerp 0.15 0.1 0,05 0.025 0.01
MacwrtabHbii 1,0895 1,1777 1,3201 1,4552 1,6262
Jloructryeckoe Casur 0,7903 0,8359 0,9096 0,9803 1,0713
JlBa mapamerpa 0,7080 0,7451 0,8036 0,8581 0,9261
MacwtabHbii 1,0925 1,1800 1,3215 1,4557 1.6257
Haunbonewero 3navenns | Casur 0,9391 1,0062 1,1141 1,2159 1,3442
IBa napamerpa 0,7825 0,8304 0,9069 0,9786 1,0684
Macwtabnbiit 1,0925 1,1800 1,3215 1,4557 1,6257
Haumensbero 3uauenns| Casur 0,9391 1,0062 1,1141 1,2159 1,3442
JlBa mapametpa 0,7825 0,8304 0,9069 0,9786 1,0684
DopMmbl 1,0925 1,1800 1,3215 1,4557 1,6257
BeiGymna Macuira6a 0,9391 1,0062 1,1141 1,2159 1,3442
JIBa mapamMerpa 0,7825 0,8304 0,9069 0,9786 1,0684

Ta6nnuaA9 — AnnpokcuMauus NpeaeNbHbIX pPacnpeleNeHMit MUHUMyMa cTaTMCTHKKM KonMmoroposa (npn
WCnoNb30BaHUM MD-OLEHOK, MUHUMH3HPYIOWINX CTATUCTHKY Sy)

Pacnpenenenue cnyvaitHoi

IMpu ouexnBaHuU

BCKUWHDBL

TONBKO MaciuratHoro
rnapameTpa

TONBLKO MapaMmeTpa CABUATA

ABYX MapaMeTpoB

DKcrnoHeHUManbHOE v (4,4983; 0,0621; 0,2891) — —
HoaynopmansHoe v (4,2884; 0,0705; 0,3072) — -
Panes Y (4,8579; 0,0639; 0,2900) - -
Makcsenna v(5,3106; 0,0581; 0,2865) — —
Jlannaca v(3,0431; 0,1355; 0,3182) v(5,0103; 0,0602; 0,2968) | Su(—2,1079; 2,4629; 0,1661,
In N (—0,5358; 0,2122) | 0,3340)
In N (—0,6970. 0,1952)
Hopmanshoe v(3,2458; 0,1343; 0,3072) | In N (—0,5469; 0,2152) In N (—0,7236; 0,1837)
JlorHopmansHoe v(3,2458; 0,1343; 0,3072) | In N (—0,5469; 0,2152) In N (—0,7236, 0,1837)
Kouru v(3,4398; 0,1255; 0,3022) | In N (—0,5182; 0,2268) 8113(6371,6929; 2,5234; 0,1892;
In N (10,6946; 0,1938)
JlorvcTHueckoe Su(—2,6522;1,8288; 0,1738; | Su(—3,8497; 3,2770; 0,2136; In N (—0,7389; 0,1771)

0,3384)
v(3,6342; 0,1284; 0,2772)

0,2607)
In N (—0,5511; 0,2045)

Su(—2,5093; 3,1277; 0,1932;
0,3041)

HauGonbluero 3HayeHUs

vy (3,5424; 0,1203; 0,2975)

Su(—1,9028; 2,3972; 0,2227;
0,389)

Su(—1,3144; 2,2480; 0,1616;
0,3858)
In N (—0,7174; 0,1841)

HawuMeHbiliero 3HauyeHuUs

v(3,5424; 0,1203; 0,2975)

Su(—1,9028; 2,3972; 0,2227,
0,389)

Su(—1,3144; 2,2480; 0,1616;
0,3858)
In N (—0,7174; 0,1841)

Beiibynna

v(3,5424; 0,1203; 0,2975)"

Su(—1,9028; 2,3972; 0,2227;
0,389)?

Su(—1,3144; 2,2480; 0,1616;
0,3858)
In N (—0.7174; 0,1841)

D OuenuBary napameTp GopMsl pacnipeaencHus Beibynna.
) QueHnBany napaMerp Maciutaba pacnpeneneHus BeitGynna.
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Ta6nuua A.10 — ITpouecHTHBIE TOYKU pacnpeAcieHUss MUHUMyMa cratucTuku KosnMoroposa (npu  ucnonb-

30BaHUM MD-0OuUEHOK, MUHMMH3HPYIOLUIMX CTATHCTUKY Sj)

Pacnpenenenue OueHuBaeMbIit BepxHue NMPOLEHTHbIE TOYKH
ciayyaiHOt BETNUMHBI napameTp 0.15 o1 0.05 0.025 0.01
DKCMOHEHUMANbHOE Macwta6Hblit 0,7016 0,7449 0,8143 0,8796 0,9617
IMonyHopmansHoe MacurabHbrit 0,7569 0,8052 0,8826 0,9557 1,0476
Panes MaciutaGHbtit 0,7429 0,7888 0,8622 0,9310 1,0174
Maxkcsenna MaciuraGHulii 0,7308 0,7740 0,8429 0,9073 0,9879
MaciurabHeii 0,9660 1,0477 1,1803 1,3067 1,4674
Jlannaca Cansur 0,7353 0,7791 0,8490 0,9145 0.9967
JIBa napameTpa 0,6085 0,6419 0,6970 0,7512 0,8229
MacitabHbii 0,9847 1,0676 1,2018 1,3295 1,4915
Hopmansroe Casur 0,7234 0,7625 0,8245 0,8824 0,9548
JBa mapamerpa 0,5867 0,6137 0,6561 0,6952 0,7436
MaciuTtabHbii 0,9847 1,0676 1,2018 1,3295 1,4915
JlorHopmarboe Cosur 0,7234 0,7625 0,8245 0,8824 0,9548
JBa mapamerpa 0,5867 0,6137 0,6561 0,6952 0.7436
MaciuraGHerit 0,9669 1,0460 1,1739 1,2953 1,4491
Kowu Casur 0,7534 0,7965 0,8649 0,9290 1,0095
JBa napameTpa 0,6076 0,6391 0,6906 0,7408 0,8067
Maciurabustit 0,9971 1,0807 1,2336 1,3532 1,4876
Jloructudeckoe Casur 0,7110 0,7496 0,8119 0,8714 0.9477
JIIBa napameTpa 0,5739 0,5993 0,6392 0,6758 0,7212
Macuitabubiit 0,9505 1,0272 1,1510 1,2684 1,4170
Haubonsuero 3Hayenus| CABUT 0,7358 0,7798 0,8528 0,9246 1,0199
[Ba napamerpa 0,5874 0,6168 0,6656 0,7138 0,7780
MacustaGHblii 0,9505 1,0272 1,1510 1,2684 1,4170
HauMensiuero 3uayenus| CABUT 0,7358 0,7798 0,8528 0,9246 1,0199
JlBa napamerpa 0,5874 0,6168 0,6656 0,7138 0,7780
Dopmsl 0,9505 1,0272 1,1510 1,2684 1.4170
Beit6ymna Macuwraba 0,7358 0,7798 0,8528 0,9246 1,0199
JiBa mapaMerpa 0,5874 0,6168 0,6656 0,7138 0,7780

Tab6nwuaA.ll — AnnpoxcuMauMs NPeACHbHBIX pacrpefeNeHnit cTaTUCTUKM CMMPHOBA NP MCMOJIB30BALIMK

METOAA MAKCHMMAaJIbHOTO NPaBAONOAO6H

Pacnpenenenue ciayyaitnoi

Ipu oueHuBaHun

TONLKO MacuitabHoOro napa-

TOAbKO napamMeTpa CABUTA

ABYyX napaMeTpoB
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BEANYWHBI werpa
JKCMOHEHUHATBHOE In N (0,2260; 0,6951) — —
MoaynopmanbHoe In N (0,2050; 0,7718) — —
Panes In N (0,2248; 0,7248) — —
Makcsenna In N (0,2462; 0,6779) — —
Jlantaca v(0,8539; 1,9952; 0,0000) [+y(1,7941; 0,8324; 0,0149) | y(1,7071; 0,7234; 0,0170)
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Pacnpenenenune cayyaiHow
BEJTMSUHBL

Ipy oueHuBaHuK

TonpKo MacwrabHoro mapa-
MeTpa

TOJIBKO MapameTpa CABHMIa

ABYX NapaMeTpoB

HopmanbHoe

v (0,8700; 2,0786; 0,0004)

¥ (2,6428; 0,5089; 0,2056)
In N (0,2992; 0,5298)

In N (0,1164; 0,5436)

JlorHopManbhoe

v(0,8231; 2,1973; 0,0001)

Su(—2,5588; 1,6251; 0,4763;

0,2134)

Su(—2,2909; 1,3491; 0,3115;

0,3134)

Kowwu

v(0,8839; 1,7507; 0,0019)

v(1,4108; 1,0209; 0,0004)

v(1,3546; 0,7565; 0,0005)

Jloructnyeckoe

v (0,8376; 2,1815; 0,0001)

Su(—2,9441; 1,7404; 0,3783;

0,3082)

In N (0,0831; 0,4473)

HanGonbluero sHayeHUs

v (0,8856; 2,0700; 0,0002)

In N (0,2414; 0,7017)

In N (0,1501; 0,5108)

HaumeHbuiero 3HayeHHs

v(0,8856; 0,4831; 0,0002)

In N (0,2414; 0,7017)

In N (0,1501; 0,5108)

Beitbyana

v(0,8856; 0,4831; 0,0002)V

In N (0,2414; 0,7017)2

In N (0,1501; 0,5108)

D OueHuBany mapamerp GopMbl pacnpenencHus Beitbynna.
3 QuenuBasii MapaMeTp maciiTaba pacnpenenenus BeiGymna.

Ta6nmnuaA]l12 — ITpoUeHTHbIE TOYKM pacripefeseHuss CTaTUCTHKY CMHMPHOBA MPH MCTIONB3OBAHMKM METOAA
MaKCHMAJILHOTO NpaBaonofao6us

Pasnpsucncrmc OuennBaeMbiii Bepxuue rnpoueHTHbIE TOUKM
chaydaiHol BeAUUUHDBI napameTp 0.15 0.1 0.05 0.025 0.01
DKCMOHEHUHANIBHOE MacuiraGHbli 2,5765 3,0551 3.9327 4,8958 6,3157
TonyHopmaneHoe Macutabuplit 2,7317 3,3006 4,3688 5,5717 7.3926
Panes Macurabusiit 2,6538 3,1698 4,1247 5,1830 6,7594
Makcsenna MacurtaGHblii 2,5826 3,0495 3,9011 4,8301 6,1918
Macurabnurii 3,3122 4,0778 5,3989 6,7310 8,5032
Jlannaca Casur 2,5343 2,9829 3,8007 4,6556 5.8229
Jiga mapamerpa 2,1134 2,4340 3,0160 3.6227 4,4495
MaciurabHuliii 3,5063 4,3091 5,6929 7,0868 8,9396
Hopmanbroe Casur 2,3656 2,6880 3,2205 3,7406 4,4163
JBa napameTtpa 1,9860 2,2855 2,8102 3,3438 4,0581
Macuurrabuntii 3,5354 4,3677 5,8074 7.2619 9,1998
JlornopmansHoe Casur 2,3633 2,7212 3,3595 4,0397 5.0141
JBa mapamerpa 2,1348 2,5025 3,1850 3,9446 5,0813
MacrabHeiit 2,9947 3,6746 4,8455 6,0239 7,5894
Kowwn Cnsur 2,5803 3,0471 3,8305 4,6011 5,6065
I sa mapameTpa 1,8488 2,1898 2,7633 3,3284 4,0668
Macwitabusrit 3,5929 4,4877 6,0215 7,2637 8,7397
TloTMCTHuecKoe Casur 2,1515 2,4357 2,9366 3,4632 4,2073
JBa napamerpa 1,7275 1,9277 2,2679 2,6112 3.,0761
Macuuta6Hsiit 3,5448 4,3493 5,7346 7,1286 8,9804
Haubonbluero 3Havenusi| CABHT 2,5565 3,0364 3,9180 4,8877 6,3205
IlBa napamerpa 1,9729 2,2361 2,692 3,1621 3,8129
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Okonuanue mabauuw A. 12

Pacnpenenenue OueHHBaeMblif BepxHue mpoueHTHbIC TOYKH
chyyailHOit BETUYUHBI napamMeTp 0.15 X 0.05 0.025 0.01
MacitaGHBbIi 3,5448 4,3493 5,7346 7,1286 8,9804
HaumeHbuiero snavenus} Casur 2,5565 3,0364 3,9180 4,8877 6,3205
IBa napamerpa 1,9729 2,2361 2,692 3,1621 3.8129
Dopmbl 3,5448 4,3493 5,7346 7.1286 8,9804
Beiibynna Macitaba 2,5565 3,0364 3,9180 48877 6,3205
JIBa napamerpa 1,9729 2,2361 2,692 3,1621 3,8129

Ta6nuuaA.13 — AnnpoxcuMalusi NpedeNbHBIX pacripeeNeHuit CTaTHCTUKY 0 Museca NIpH UCTONb3OBAHHU
MeToAa MaKCHMATBHOIO NMpaBaonogobus

Pacnipenenenue cnyvaitHol
BETMYUHBL

ITpu ouenusanuu

TONBKO MaciuTaGHOro rnapa-

TONIBKO MapaMeTpa CABHIa

JIBYX NapamMeTpoB

MeTpa

DKCMOHEHIMATEHOE Su(—1,8734,; 1,2118; 0,0223; - —
0,0240)

MonynopmansHoe S1(0,9735; 1,1966; 0,1531; — —
0,0116)

Panes Su(—1,5302; 1,0371; 0,0202; - -
0,0299)

Makcpenna Su(—2,0089; 1,2557; 0,0213; — —
0,0213)

Jlannaca S1(1,0274; 1,0675; 0,2305;) Su(—2,0821; 1,2979; 0,0196; | Su(—1,6085; 1,2139; 0,0171;
0,0120) 0,0200) 0,0247)

Hopmanshoe SI(1,2532; 1,0088; 0,3066;| In N (—2,7500; 0,5649) In N (—2,9794; 0,5330)
0,0130)

JlorHopManbHoe SI(1,0341; 1,1919; 0,2491;{ In N (—2,7271; 0,6092) Su(—1,6292; 1,1541; 0,0144;
0,0035) 0,0234)

Kouru SI(1,0341; 1,1137; 0,2313;| S1(1,1230; 1,2964; 0,1383; | S1(1,2420; 1,2833; 0,1135;
0,0041) 0,0105) 0,0064)

JloructTuueckoe S1(1,0289; 1,0666; 0,2385;| SI(1,3982; 1,3804; 0,1205; | In N (—3,1416; 0,4989)
0,0110) 0,0102)

Haubonbluero 3uwauenus |S1(1,0294; 1,0781; 0,2381;| In N (—2,5818; 0,6410) In N (—2,9541; 0,5379)
0,0120)

Haumensitero anauenus |SI1(1,0294; 1,0781; 0,2381; In N (—2,5818; 0,6410) In N (—2,9541; 0,5379)
0,0120) ]

Beii6ynna SI1(1,0294; 1,0781; 0,2381;] In N (—2,5818; 0,6410)2 | in N (—2,9541; 0,5379)
0,0120)"

U OueHuBaiu nmapametp ¢OpMbI pacnipefencHust BeitGynna.
2 QueHMBATM MapameTp MacmitabGa pacnpeneneHus Beitbynna.
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Ta6nuua A.14 — TIpoueHTHBIE TOYKH PacnpedeNenvs CTaTHCTHKH 2 Mu3eca npy MCNOMb3OBaHKWU MeToaa
MaKCHUMaJIbHOTO NpaBaonoaobusi

Pacnpenenenue OuennsaeMbiit BepxHye npoueHTHbIE TOUKH
chyyaHOU BeNTNUYUHLI napamerp 0.15 0.1 0.05 0.025 0.01
DKCMOHEHUHATbHOE MacuutaGHbIi 0,1461 0,1738 0,2267 0,2872 0,3804
TTonyHopMmansHOE MaciTabHsIi 0,1730 0,2097 0,2799 0,3607 0,4858
Panes MaciuTtaGHBli 0,1490 0,1812 0,2452 0,3219 0,4458
Makcsenna MactaGHbI# 0,1408 0,1669 0,2162 0,2720 0,3573
MacuwtabHbIi 0,2672 0,3447 0,4572 0,5570 0,6608
Jlannaca Casur 0,1276 0,1504 0,1932 0,2418 0,3173
JlBa napameTtpa 0,0998 0,1171 0,1504 0,1893 0,2529
MacuwTabHbiit 0,2470 0,3035 0,4128 0,5397 0,7382
HopManbHoe Cnsur 0,1148 0,1319 0,1619 0,1934 0,2379
JBa napameTtpa 0,0883 0,1006 0,1221 0,1445 0,1756
MacuwTabHbli 0,2531 0,3101 0,4193 0,5452 0,7401
JlorHopmanbroe Casur 0,1230 0,1428 0,1782 0,2159 0,2699
JBa napamerpa 0,0952 0,1125 0,1458 0,1845 0,2449
Maciurabuublii 0,2359 0,2929 0,4044 0,5353 0,7422
Koiuu Cnsur 0,1399 0,1668 0,2173 0,2743 0,3604
JBa napameTpa 0,1031 0,1235 0,1618 0,2050 0,2706
MacuwrabHbli 0,2612 0,3257 0,4368 0,5392 0,7617
JTorucTHueckoe Casur 0,1029 0,1209 0,1543 0,1912 0,2462
JlBa napamerpa 0,0725 0,0819 0,0982 0,1149 0,1379
Macutabusrii 0,2628 0,3226 0,4266 0,5461 0,7174
Haw6onbiuero snauenus| Casur 0,1470 0,1720 0,217 0,2657 0,3360
JIBa mapamerpa 0,0910 0,1039 0,1263 0,1496 0,1822
Macwrabublii 0,2628 0,3226 0,4266 0,5461 0,7174
HauMenbliero snavenns| Casur 0,1470 0,1720 0,2171 0,2657 0,3360
JIBa napameTtpa 0,0910 0,1039 0,1263 0,1496 0,1822
Dopmbl 0,2628 0,3226 0,4266 0,5461 0.7174
Beitbynna Maciwitaba 0,1470 0,1720 0,2171 0,2657 0,3360
JiBa napameTtpa 0,0910 0,1039 0,1263 0,1496 0,1822

Ta6auuaAl5 — ANNpokCHMalHA TPEReNbHBIX DACTIPEAETCHHH MMHHMYMA CTaTHCTHKH @ Museca (npu
MCNONB30BAHUH MD-0LIEHOK, MUHUMHU3UPYIOIHUX CTATHCTHKY S,)

Pacnpesenenne cnyuaitHoit Tlpn ouennsaHuu
BEJAUYUHDBI TONBKO MacluTabHoro napa- TOJBKO MNMapaMmceTpa casura ABYX TapaMeETpOB
MeTpa

IJKCNoOHEHUMaNnbHOE Su(—1,9324; 1,1610; 0,0134; — —
0,0203)

TonyHopmansHoe Su(—1,5024; 1,0991; 0,0173; — -
0,0256)

Panes Su(—1,4705; 1,1006; 0,0164; - —_
0,0259)
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Oxonvanue mabauyw A. 15

PacnpeneneHue cayvaiitoi
BEANYHHBI

Ipu ouenusanuu

TONbKO MacwiTabHoro napa-

TONIBKO apaMeTpa CIBUra

NBYX [ApAMETPOB

0,0109)Y

MeTpa

Maxkcsenna Su(—1,7706; 1,2978; 0,0188; - —
0,0220)

Jlannaca S1(1,0117; 0,9485; 0,2162;| In N (—2,8601; 0,5471) In N (—3,2853; 0,4666)
0,0137)

HopmanbHoe S1(1,0477; 0,9883; 0,2356;{ In N (—2,8649; 0,5668) In N (-—3,2715; 0.4645)
0,0112)

JlorHopmansHoe SI1(1,0477; 0,9883; 0,2356;( In N (—2,8649; 0,5668) In N (—3,2715, 0,4645)
0,0112)

Komn S1(1,2759; 1,0437; 0,2825;} In N (—2,8577; 0,5739) In N (—3,2603; 0,4874)
0,0089)

Jlorncruyeckoe S1(1,0898; 1,0225; 0,2399;] In N (—2,8831; 0,5367) In N (=3,2915; 0,4592)
0,0096)

HauGonbiero 3naucHus | S1(1,0771; 1,0388; 0,2065; Su(—1,5348; 1,1226; 0,0166; | Su(—1,5326; 1,4446; 0,0147]
0,0109) 0,0252) 0,0188)

In N (—3,2627; 0,4680)

Haumensiiero suauenns | Sy(1,0771; 1,0388; 0,2065;] Su(—1,5348; 1,1226; 0,0166; | Su(—1,5326; 1,4446; 0,0147}

0,0109) 0,0252) 0,0188)
In N (—3,2677; 0,4680)
Beiibynna SI(1,0771; 1,0388; 0,2065; Su(—1,5348; 1,1226; 0,0166; | Su(—1,5326; 1,4446; 0,0147]

0,0252)

0,0188)
In N (—3,2627,; 0,4680)

Y QueHuBanu napametp GopMbl pacnpenencHus BeiGynna.
2 OueHMBAIHM TlapaMeTp Maclutaba pacnpeaencHus Beitbynna.

Ta6nuuaA.l16 — [TpoueHTHBIE TOYKH PACHIPEAENCHNS MUHUMYMA CTATHCTHKY ®? Mwu3eca (ITpH MCTIONB30BaAHUU
MD-oueHOK, MUHUMH3HPYIOILKX CTaTHCTHKY S,)

Pagnp?ucnenne OueHuBaeMblit BepxHue MPOUEHTHBIE TOUKU
CIYYauHOMU BEIWYHUHBI napameTp 0‘15 0.1 0.05 0‘025 0.01
JKCNOHeHUKATbHOE MacwitaGHbI# 0,1062 0,1266 0,1659 0,2115 0.2826
[TonyHopmalnbHoe MacuTtabHbii 0,119 0,1338 0,1767 0,2271 0,3071
Panesa MacuraGHbiit 0,1051 0,1252 0,1645 0,2107 0,2839
Maxkcsenna MaciuraGublit 0,1027 0,1198 0,1520 0,1880 0,2425
MacwtaGHbli 0,2471 0,2994 0,4079 0,5035 0,6253
Jlanaca Cosur 0,1010 0,1154 0,1408 0,1673 0,2045
JBa napameTpa 0,0607 0,0681 0,0806 0,0934 0,1108
MaciuTaGHbIH 0,2558 0,3120 0,4253 0.,5524 0,6935
Hopmansroe Casur 0,1025 0,1178 0,1448 0,1731 0,2130
JlBa napamerpa 0,0614 0,0688 0,0815 0,0943 0,1118
Macwta6Hbtit 0,2558 0,3120 0,4253 0,5524 0,6935
JlorHopmanbHoe Casur 0,1025 0,1178 0,1448 0,1731 0,2130
JlBa napamerpa 0,0614 0,0688 0,0815 0,0943 0,1118
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Pacnipenenenue OueHuBaeMblit BepxHue NpoLEHTHBIE TOUYKH
CNy4YaitHON BENUYUHDI rapamMeTp 0.15 0.1 0.05 0.025 0.01
MacwtaGHurii 0,2376 0,2950 0,3924 0,5001 0,6886
Kourm Capur 0,1040 0,1198 0,1475 0,1768 0,2181
HBa napametpa 0,0636 0,0717 0,0856 0,0998 0,1193
MacuuraGHerit 0,22605 0,3302 0,4450 0,57715 0,6941
Jlorncrnueckoe Casur 0,0976 0,1113 0,1353 0,1602 0,1950
JBa napamerpa 0,0599 0,0670 0,0792 0,0915 0,1083
MacwtabHbiit 0,2095 0,2623 0,3676 0,4940 0,6983
Haubonbwero 3nayenns | Casur 0,1064 0,1265 0,1657 0,2115 0,2836
JBa napamerpa 0,0611 0,0693 0,0843 0,1006 0,1246
HauMmenslero 3nayenusa | MaciurabHbli 0,2095 0,2623 0,3676 0,4940 0,6983
Casur 0,1064 0,1265 0,1657 0,2115 0,2836
JlBa napametpa 0,0611 0,0693 0,0843 0,1006 0,1246
Beit6ynna dopmbt 0,2095 0,2623 0,3676 0,4940 0,6983
Macuwra6a 0,1064 0,1265 0,1657 0,2115 0,2836
JBa napamerpa 0,0611 0,0693 0,0843 0,1006 0,1246

Tab6auuaA.17 — AnnpokcuMauus npeleNbHbIX pacTpenelieHuil crtarnctuku Q2 Museca npu vcnosnb30BaHNK
METOAa MaKCHMAaJIbHOTO NMpaBROnonobuns

Pacnipenenenue cnydaiHol
BENTMYHHbLI

Ipu oueHNBaHUN

TONbKO MacwTabHoro napa-

TOJBKO NMapaMeTpa CABUra

IBYX MapaMeTpoB

0,0930)

MeTpa

BKCMNOHEHIIHANBbHOE Su(—2,8653; 1,4220; 0,1050; — —
0,1128)

TonyHopmanbhoe Su(—2,5603; 1,3116; 0,1147; — -
0,1330)

Panes Su(—2,5610; 1,4003; 0,1174; — —
0,1337)

Makcsenna Su(—2,6064; 1,4426; 0,1190; — —
0,1285)

Jlannaca S1(0,3224; 1,1638; 0,6852; Su(—2,5528; 1,4006; 0,1216; | Su(—2,8942; 1,4897; 0,0846;
0,1040) 0,1358) 0,1131)

HopmanbHoe Su(—3,1163; 1,1787; 0,0742; | Su(—3,1202; 1,5233; 0,0874; | Su(—2,7057; 1,7154; 0,1043;
0,1200) 0,1087) 0,0925)

JlorHopMansHoe Su(—2,4168; 1,1296; 0,1151;| In N (—0,8052; 0,5123) Su(—2,3966; 1,5967; 0,1012;
0,1560) 0,1179)

Kouu Su(—2,4935; 1,0789; 0,0923; | Su(—2,8420; 1,3528; 0,1010; {Su(—2,3195; 1,1812; 0,0769,
0,1458) 0,1221) 0.1217)

Jlorncrnueckoe S1(0,3065; 1,1628; 0,7002; | Su(—3,5408; 1,6041; 0,0773; |In N (—1,1452; 0,4426)

0,0829)

Hau6onbiuero 3navyeHus

Su(—2,5427; 1,1057; 0,0960;

0,1569)

Su(—2,5550; 1,3714; 0,1152;
0,1289)

Su(—2.4622; 1,6473; 0,1075;
0,1149)
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Oxonvanue mabauyvt A. 17

Pacnpenenenne cnyvaitHoit
BETUYUHBI

Ipn oueHnBaHuu

TONBKO MacluTabHOTO mapa-
MeTpa

TOJIbKO NnapaMmeTpa caBura

NBYX TIAPAMETPOB

HauMeHbilero 3HaYeHUs

Su(—2,5427; 1,1057; 0,0960;
0,1569)

Su(—2,5550; 1,3714; 0,1152;
0,1289)

Su(—2,4622; 1,6473; 0,1075;
0,1149)

Beiibynna

Su(—2,5427; 1,1057; 0,0960;
0,1569)1

Su(—2,5550; 1,3714; 0,1152;
0,1289)2

Su(—2,4622; 1,6473; 0,1075;

0,1149)

Y Ouenusanyu napametp ¢Gopmsl pacnipenencHus BeitGymna.
2 Quenusanu napameTp macmtaba pacnpencneHus BeiiGynna.

Ta6bnuua

MAaKCHMaJIbHOTO Npasaonoaobus

A.18 — TIpoueHTHbIE TOYKM PACNIPENENCHUs CTATUHCTHKU Q2 Muieca nNpu MCMONBL3IOBAHHK METOAA

Pasnp(ineneﬂwe OueHuBaeMblit Bepxiive NpoueHTHbIE TOMKH
CAYYaUHON BCNTUUUHDI napaMmeTp 0']5 0’1 0'05 0‘025 0,0|

DKCNOHEHIHATBHOE MacurabHbii 0,9256 1,0797 1,3626 1,6736 2,1333
ITonyHopManbsHOE MaciuTabHbiit 1,0195 1,2030 1,5463 1,9312 2,5117
Panes MaciutaGHbli 0,8954 1,0427 1,3140 1,6132 2,0569
Makcsenana MaciutabHbiit 0,8671 1,0055 1,2587 1,5360 1,9442
MacuTaGHbIi 1,4627 1,7923 2,3158 2,8202 3,5035

Jlannaca Cusur 0,9196 1,0712 1,3504 1,6586 2,1165
IBa napamerpa 0,7019 0,8082 1,0015 1,2116 1,5188

Macwrabublii 1,4126 1,7309 2,2533 2,8654 3,8453

HopmanbHoe Casur 0,7750 0,8923 1,1045 1,3341 1,6681
JlBa napamerpa 0,5486 0,6204 0,7471 0,8806 1,0698

Macuwra6Hbrit 1,4126 1,7309 2,2533 2,8654 3.8453

Tlornopmansoe Casur 0,7602 0,8619 1,0382 1,2200 1,4719
JiBa napamerpa 0,5464 0,6194 0,7498 0,8893 1,0897

MacwraGubrit 1,3917 1,7432 2,2967 2,866 3,5085

Kown Casur 1,0072 1,1841 1,5125 1,8781 2,4251
IBa napamerpa 0,7783 0,9307 1,2231 1.5606 2,0845

MacutaGHbrit 1,4097 1,7755 2,2268 2.8759 3,7694

JlorMcTHdecKoe Casur 0,7512 0,8622 1,0611 1,2741 1,5803
JlBa napamerpa 0,5033 0,5610 0,6589 0,7575 0,8909

MaciwtabHnrit 1,4056 1,7163 2,2631 2,8443 3,6757

Haun6Gonbiero snayenusi | Casur 0,9149 1,0703 1,3577 1,6764 2,1514
JlBa nmapamerpa 0,5580 0,6310 0,7608 0,8987 1,0956

MaciitabHbiii 1,4056 1,7163 2,2631 2,8443 3,6757

Haumensiero 3navenus| Casur 0,9149 1,0703 1,3577 1,6764 2,1514
IBa napametpa 0,5580 0,6310 0,7608 0,8987 1,0956

DopMbt 1,4056 1,7163 2,2631 2,8443 3,6757

Beitbynna Macuita6a 0,9149 1,0703 1,3577 1,6764 2,1514
JlBa mapamerpa 0,5580 0,6310 0,7608 0,8987 1,0956
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T a6 nwnuaA.19 — AnnpokCHMaLus TIPEREABHBIX pacripedeNeHHii cTaTHCTHKH Q2 Mu3eca (TIpH UCTIONBL30BAHUU

MD-oueHOK, MUHMMH3UDYIOILIMX CTATHCTHKY Sp)

Pacnpenenenue cnyvaiHou
BEJIUHHBI

INpyu oueHHBaHUK

TONBKO MacuItabHoro napa-

TONBKO MapaMeTpa CABUra

ABYX MApaMeTpos

0,0953)

Su(—2,3007, 1,0135, 0,0906,

0,1593)

0,1370)

MeTpa
DKCNOHEHLIMAIBHOE Su(—2,6741, 1,4068, 0,0958, —
0,1230)
MonyHopMassHoe Su(—2,6752, 1,3763, 0,0952, —
0,1280)
Panes Su(—2,2734, 1,3473, 0,1101, —
0,1496)
Makcsenna Su(—2,2759, 1,3988, 0,1171, —
0,1514)
Jannaca Su(—2,3884, 1,0811, 0,0948, | Su(—2,7267, 1,4972, 0,1044, | Su(—2,4334, 1,6104, 0,0902,
0,1548) 0,1239) 0,1123)
HopmanbHoe Su(—2,4180, 1,0702, 0,0957, | Su(—2,7639, 1,5393, 0,1102, | Su(—2,5746, 1,7505, 0,0979,
0,1464) 0,1115) 0,1043)
In N (—1,1651, 0,4271)
JlornopMansHoe Su(—2,4180, 1,0702, 0,0957, | Su(—2,7639, 1,5393, 0,1102, | Su(—2,5746, 1,7505, 0,0979,
0,1464) 0,1115) 0,1043)
In N (—1,1651. 0,4271)
Kouu Su(—2,5043, 1,1355, 0,1035, | Su(—2,7029, 1,5179, 0,1188, | Su(—2,1046, 1,4364, 0,0929,
0,1384) 0,1100) 0,1301)
In N (—1,1043, 0,4692)
JlorncTHyeckoe S1(0,3223, 1,1159, 0,6836,] Su(—2,6212, 1,4318, 0,0932, | Su(—3,0152, 1,7751, 0,0800,

0,0898)

Hawu6onburero 3HayeHus

Su(—2,4454, 1,1083, 0,0968,

0,1459)

Su(—2,6557, 1,4282, 0,1024,

0,1254)

Su(—2,1580, 1,5446, 0,0941,
0,1279)

Haumenrpluero 3navyenus

Su(—2,4454, 1,1083, 0,0968,

0,1459)

Su(—2,6557, 1,4282, 0,1024,

0,1254)

Su(—2,1580, 1,5446, 0,0941,
0,1279)

Beubynna

Su(—2,4454, 1,1083, 0,0968,

0,1459)

Su(—2,6557, 1,4282, 0,1024,

0,1254)2

Su(—2,1580, 1,5446, 0,0941,
0,1279)

» OuennBanu napametp ¢opmbl pactipesenenus Beinbysna
2 OueHusany napaMeTp MacuitabGa pacnpeaeneHusi Benbynna

Ta6nuuaA 20 — IIpoueHTHBIE TOYKH pacnipefeSicHHss MUHMMYMA CTATHCTHKU Q2 Mu3eca (MpH MCNOTb30BAHUK

MD-oueHoX, MUHMMH3UPYIOIIHX CTATUCTHKY S,)

Pacnpe;neneuuc QOueHHnBaeMbln BepxHue npoueHTHBIE TOYKH
CRY4auHON BENMYUHBI napameTp 'RE; ol 0.05 0.025 0.01

DKCNOHEHUHANIBHOE MacutabHblit 0,7892 0,9172 1,1527 1,4122 1,7967
Monynopmansuoe MacuTabRuti 0,8308 0,9690 1,2245 1,5075 1,9292
Panes MacutabHbin 0,7871 0,9160 1,1553 1,4218 1,8206
Makcsenna MacmtabHblit 0,7710 0,8916 1,1135 1,3582 1,7211

MacwtabHuin 1,3751 1,6440 2,1787 2,6035 3,3197
Jlannaca Capur 0,7642 0,8795 1,0888 1,3160 1,6476

JBa mapameTpa 0,4960 0,5607 0,6763 0,7996 0,9765
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Oxkonuanue mabauyst A 20

Pacnpeaenesue OueHnBaeMbiK BepxHite MPOLEHTHBIE TOYKHU
CNY4YauHOHN BENUYMHBI napamerp 0.15 0.1 0.05 0.025 0.01
MacwTabubiit 1,3994 1,7302 2,2526 2,8345 3,5978
HopmanbHoe Cnosur 0,7575 0,8705 1,0745 1,2945 1,6137
HBa napameTpa 0,4832 0,5419 0,6451 0,7534 0,9061
MaciuraGHbi#t 1,3994 1,7302 2,2526 2,8345 3,5978
JlorHopmansHoe Casur 0,7575 0,8705 1,0745 1,2945 1,6137
JIBa mapameTtpa 0,4832 0,5419 0,6451 0,7534 0,9061
MaciutaGHulit 1,3487 1,6287 2,0930 2,7014 3,4728
Kouw Casur 0,8026 0,9257 1,1483 1,3893 1,7399
IBa napamerpa 0,5386 0,6164 0,7586 0,9142 1,1435
MacwTaGHbii 1,3917 1,7101 2,3316 3,0612 42139
JlorucTuueckoe Cosur 0,7329 0,8454 1,0516 1,2778 1.6115
[ra napamerpa 0,4778 0,5363 0,6392 0,7470 0,8986
MaciurabHeiit 1,2638 1,5415 2,0840 2,7220 3,7319
HawuGonpuiero 3nayenus | Casur 0,8007 0,9285 1,1628 1,4200 1,7997
IBa mapameTpa 0,4941 0,5590 0,6757 0,8014 0,9832
MacutaGHbIit 1,2638 1,5415 2,0840 2,7220 3,7319
Hawumensbuiero 3Havenus | Casur 0,8007 0,9285 1,1628 1,4200 1,7997
JlBa napameTpa 0,4941 0,5590 0,6757 0,8014 0,9832
DopMst 1,2638 1,5415 2,0840 2,7220 3.7319
Beit6ynna Macwrraba 0,8007 0,9285 1,1628 1,4200 1,7997
JBa napameTtpa 0,4941 0,5590 0,6757 0,8014 0,9832

Ta6nuuaA?2l — AnnpoxcumMauusa NpeaeabHbIX pacnpeneneHuit CraTucTiku KoaMoroposa npu UCnonb3oBaHUu
METOJa MakCHMaNbHOro NpaBACHoOfOOMs U NMPOBEPKE COTNACHA C raMMa-pacripeacieHeM

3HaueHHe napameTpa (popMbl

Mpu oueHuBaHuu

TOALKO MacwTaGHoro napa-
MeTpa

TOJNILKO NapaMeTpa (OpMbI

ABYX NapaMeTpon

0)38148)

0,3 Su(—3,1261, 2,4210, 0,2564,| Su(—2,5800, 2,3573,0,2522, | Su(—2,4004, 2.2110, 0,2222]
0,3176) 0,3652) 0,3679)

0,5 ¥(3,8019, 0,1122, 0,3426) | Su(—2,5116,2,4317,0,2624, | Su(—2,8715, 2,5280, 0,2325|
0,3737) 0,3296)

1,0 Y(4,4861, 0,0961, 0,3093) | v(4,4582, 0,0888, 0,3178) | Su(—2,4192, 2,2314, 0,2037,
0,3707)

2,0 Su(—2,2691, 2,2383, 0,2323,] Su(—3,0644, 2,6833, 0,2531, | Su(—~2,2110, 2,1457, 0,1988|
0,3958) 0,3159) 0,3872)

3,0 Su(—2,4869, 2,4779, 0,2655,| Su(—2,5510, 2,4430, 0,2430, | Su(—2,1298, 2,1802, 0.2103]
0,3742) 0,3640) 0,3897)

4,0 Su(—2,4229, 2,4457, 0,2627,| Su(—2,0448, 2,2821, 0,2494, | Su(—2.4946, 2.2762. 0.2023
0,3696) 0,4140) 0,3589)

5,0 Su(—2,4152, 2,3901, 0,2475,| Su(—2,2143, 2,2844, 0,2367,

0,3932)

Su(—2,0501, 2,1119, 0,20!6*
0,3985)
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Ta6nwuuaA22 — TlpoueHTHBIE TOYKH pacnipeaeNeHusi cTaTHCTHKU KonMoroposa npn ncnonb3oBaHUM MeToja
MaKCHMMaJIbHOrO MpaBAonofobus ¥ NMPOBEPKE THIOTE3B! O COMIACHH C FaMMa-pacnpeleieHHEM

3uayeHue napaMerpa OueHuBaeMblit BepxHue MpoueHTHbIE TOYKH
bopunt flapaMeTp 0,15 0.1 0.05 0,025 0.01
MacutabHeli 1,0101 1,0885 1,2196 1,3497 1,5231
0,3 Dopmbl 0,9228 0,9895 1,1012 1,2120 1,3602
JBa napamerpa 0,8702 0,9343 1,0424 1,1508 1.2970
MaciutaGHbri 0,9890 1,0625 1,1808 1,2927 1,4341
0,5 Dopmnl 0,9076 0,9704 1,0748 1,1780 1.3151
JBa napamerpa 0,8503 0,9081 1,0040 1,0984 1,2233
MacwtabHblit 0,9461 1,0131 1,1204 1,2214 1,3483
1,0 Dopmbl 0,9031 0,9649 1,0638 1.1569 1,2740
Jea napametpa 0,8283 0,8862 0,9836 1,0813 1,2128
MacuwitaGHblit 0,9115 0,9694 1,0620 1,1466 1,2859
2,0 dopmel 0,8719 0,9301 1,0260 1,1196 1,2425
JBa mapaMerpa 0,8168 0,8738 0,9703 1,0674 1,1989
MacutaGHbiit 0,8924 0,9527 1,0525 1,1509 1,2812
3,0 Dopmbl 0,8636 0,9220 1,0190 1,1148 1,2421
Hsa napametpa 0,8144 0,8704 0,9650 1,0598 1,1879
MaciutabHpli 0,8781 0,9381 1,0377 1,1361 1,2665
4,0 dopmel 0,8628 0,9207 1,0174 1,1136 1,2423
J1Ba napamerpa 0,8146 0,8711 0,9659 1,0606 1,1877
MacwtabHbii 0,8771 0,9366 1,0357 1,1338 1,2645
5,0 dopmpl 0,8558 0,9143 1,0123 1,1099 1,2408
JBa napamerpa 0,8098 0,8659 0,9608 1,0565 1,1865

Ta6nuuaA?23 — AnnpoxcuMauus TIPEACNLHbIX pacnpeaenceHnii ctTaTiCTHKH CMHUPHOBA NMpH MUCNONb30BAHHH
METOAa MAaKCHMabHOTO NPaBAONoxoOUs M TTPOBEPKE COTNACHS ¢ TaMMa-pacrpencieHHeM

3HayeHHe mapaMeTpa Tlpn ouenusatnu
tbopmul TONBKO MaciutaBHOro napamertpal TOJIBKO MapaMeTpa GopMbl ABYX NapaMcTpoB

0,3 Su(—3,1901; 1,1381; 0,1399; | Su(—2,8117; 1,3517; 0,2973; | Su(—2,4288; 1,2878; 0,2749;,
0,0081) 0,1474) 0,2074)

0,5 Su(—2,8625; 1,1796; 0,2003; | Su(—2,8816; 1,4625; 0,3377; | Su(—2,4027; 1,3861; 0,3389;
0,079) 0,1280) 0,2290)

In N (—0,1506; 0.6511)

1,0 In N (0,2062; 0,7337) Su(—2,5861; 1,4818; 0,4130; | Su(—2,2666; 1,3824; 0,3515;
Su(—2,5635; 1,2797; 0,2922; ( 0,174) 0,2731)
0,1584)

2,0 Su(—2,5372; 1,3749; 0,3464; | Su(—2,3222; 1,4442; 0,4335; | Su(—2,2109; 1,3527; 0,3317,
0,2162) 0,2845) 0,3149)

3,0 Su(—2,3014; 1,3875; 0,3991; | Su(—2,3895; 1,4817; 0,4344; |Su(—2,4295; 1,4110; 0,3163;
0,2750) 0,2824) 0,2784)

40 Su(—2,3759; 1,4418; 0,4149; | Su(—2,2574; 1,4921; 0,4694; |Su(—2,4153; 1,4306; 0,3318;
0,2480) 0,3216) 0,2604)

5,0 Su(—2,4574; 1,4599; 0,3976; | Su(—2,2611; 1,4644; 0,4393; | Su(—2,1345; 1,3945; 0,3655;
0,2712) 0,3231) 0,3263)
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Ta6nuuaA24 — IIpouecHTHBE TOYKH pacnpeneneHus CTATHCTHKM CMMpHOBA NMpU UCNOAL3OBAHUU MeToaa
MAaKCHMAJIbHOTIO npannonono6m1 M NMPOBEPKE TATIOTE3H O COTNTACHU C raMMa-~pacripeaAcNneHHEM

3HayeHne napamerpa OuexnBaeMblid BepxHue npoueHTHbE TOUKH
hopmt napameTp 0.15 0.1 0.05 0.025 0.01
Macuwrabrbliii 2,8746 3,5643 4,9025 6,4644 8,9168
0,3 Popmbl 2,7006 3,2114 4,1601 5,2162 6,7967
JBa napamerpa 2,2246 2,6511 3,4520 4.,3543 5.7217
MacTabHbii 2,8051 3,4363 4,6490 6,0496 $.2255
0,5 ®opmbl 2,5766 3,0273 3,8498 4,7480 6,0664
JBa napameTpa 2,2406 2,6348 3,3620 4,1659 5,3609
MacmtabHblit 2,6291 3,1471 4,1084 5,1770 6,7737
1,0 ®opmbt 2,5364 2,9673 3,7509 4,6036 5,8510
JBa napamerpa 2,1738 2,5483 3,2393 4,0035 5,1400
MacwtaGHbI# 2,5334 2,9902 3,8349 4,7709 6,1652
2,0 ®opmbl 2,4813 2,8949 3,6506 4,4775 5,6940
JiBa napameTtpa 2,1292 2,4951 3,1737 3,9281 5,0563
Macuitabhblii 2,4691 2,8995 3,6930 4,5698 5,8727
3,0 ®opmsl 2,4538 2,8516 3,5745 4,3608 5.5106
JlBa napamerpa 2,1092 2,4613 3,1083 3,8204 4,8743
MacuwitaGubtit 2,4404 2,8534 3,6084 4,4348 5.6514
4,0 Dopmst 2,4299 2,8149 3,5130 4,2708 5.3768
JBa napamerpa 2,0978 2,4463 3,0847 3,7850 48178
Macuurrabubiit 2,4296 2,8303 3.5611 4,3589 5.5299
5,0 DopMbt 2,3877 2,7717 3,4709 4,2333 5.3511
HBa mapamerpa 2,0833 2,4276 3,0613 3,7602 4,7972

Ta6nwuaA25 — ANNpokcHMaUUs NPEJENbHbIX pacrpefesieHnii CTaTUCTUKK o Museca npu MCNonb30BaHUU
METOJA MaKCHUMAJILHOIO MpaBAonofoOUs ¥ NPOBEpKEe COTNIacHs C raMMa-pacnpeacieHueM

3HaueHue napaMerpa Tpu ouexnBannu
dopmst TONIBKO MacluTabHOTO NapaMeTpal TONALKO MapameTpa (GopMbl NIByX NapaMeTpoB
0,3 Su(—~1,6653; 0,9957; 0,0213; | Su(—1,4885; 1,0365; 0,0196; | Su(—1,4703; 1,0481; 0,0167;
0,0286) 0,0305) 0,0258)
0,5 Su(—2,1013; 1,0964; 0,0172; | Su(—1,7133; 1,1339; 0,0203; | Su(—1,5811; 1,1193; 0,0164;
0,0233) 0,0267) 0,0243)
In N (—2,6112; 0,6152) In N (—2,8269; 0,5922)
1,0 Su(—1,8467; 1,0824; 0,0179; | Su(—1,5966; 1,0899; 0,0191; | Su(—1,5388; 1,0487; 0,0131;
0,0250) 0,0281) 0,0249)
In N (—2,8658; 0,5850)
2,0 Su(~1,6042; 1,1125; 0,0207; | Su(—1,6693; 1,1076; 0,0181; | Su(—1,3082; 1,0059; 0,0146;
0,0281) 0,0264) 0,0269)
In N (—2,6123; 0,6231) In N (—2,6844; 0,6119)
3,0 Su(--2,1337; 1,1654; 0,015;!Su(—1,5872; 1,0916; 0,0181; | Su(—1,4044; 1,0562; 0,0148;
0,0217) 0,0272) 0,0261)
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3HayeHMe TapaMeTpa

IMpu oueHnBannu

0,0265)
In N (—2,6732; 0,6052)

0,0238)
In N (-=2,7198; 0,6001)

dopmer TONbLKO MACIUTAGHOTO mMapaMeTpal TONABKO NMapameTpa (hopMbl ABYX MapaMeTpos
4,0 Su(—1,5813; 1,1339; 0,0206; | Su(—1,5748; 1,1003; 0,0183; |Su(—1,4222; 1,0519; 0,0143;
0,0273) 0,0275) 0,0260)
In N (—2,6668; 0,6097) In N (—2,6947; 0,6012)
5,0 Su(—1,6144; 1,1468; 0,0202; | Su(—1,7641; 1,1417; 0,0172; |Su(—1,2912; 1,0213; 0,0144;

0,0274)

Ta6unuuaA26 — IMpoueHTHbIE TOYKH PaCTIpeleNeHNs CTATHCTHKH »° MH3eca NpH HCHONb30BAHMN METORA
MaKCHMAJIBHOTO TIPaBRONOAOONA W NMpPOBEPKe THTIOTE3LI O COTJIACHM C TaMMa-pachnpencaecHueM

3JHaveHHe napamerpa OueHuBaeMblil BepxHue npoueHTHbIE TOUKM
bopu fapamerp 0.15 0,1 0,05 0.025 0,01
MacmtaOHbi 0,1885 0,2335 0,3241 0.4344 0,6151
0,3 Dopmsl 0,1416 0,1717 0,2314 0,3031 0,4190
JBa nmapameTpa 0,1163 0,1405 0,1885 0,2458 0,3381
Macuwta6bHbrit 0,1733 0,2110 0,2851 0,3724 0,5110
0,5 PopMel 0,1405 0,1684 0,2224 0,2853 0,3843
JlBa napamerpa 0,1085 0,1295 0,1702 0,2179 0,2932
MaciTabHulit 0,1528 0,1856 0,2499 0,3262 0,4477
1,0 dopmbl 0,1342 0,1613 0,2145 0,2773 0,3771
JBa napamerpa 0,1017 0,1220 0,1623 0,2107 0,2888
Macuita6HbIit 0,1383 0,1658 0,2195 0,2825 0,3821
2,0 ®opmbl 0,1297 0,1557 0,2063 0,2658 0,3599
Hpea napameTpa 0,1007 0,1209 0,1609 0,2088 0,2859
MacuitaGHBIH 0,1351 0,1618 0,2133 0,2730 0,3660
3,0 DopMbi 0,1265 0,1519 0,2015 0,2601 0,3533
HBa napaMeTpa 0,1000 0,1196 0,1584 0,2047 0,2790
MacuwrabHbiit 0,1299 0,1551 0,2039 0,2608 0,3502
4,0 Dopmbl 0,1248 0,1495 0,1977 0,2544 0,3444
HBa mapameTpa 0,0993 0,1189 0,1576 0,2038 0,2781
Macuwta6Hbl# 0,1274 0,1519 0.1991 0,2541 0,3400
5,0 Dopmbl 0,1230 0,1471 0,1937 0,2479 0,3329
JBa napaMeTpa 0,0970 0,1162 0.1546 0,2008 0,2759
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Tab6nuuaA27 — AnnpokcuMauus NpedeibHbiX pacnpeneneHu craTucTuky Q2 Mu3eca npu UCNONb3OBAHHUU
METOAa MaKCUMaNIbLHOTIO npaaaono,uo6nﬂ W MPOBEPKE COrnacHsa ¢ raMMa-pacnpenesicHueEM

Mpu oueHupanuu
Suanenne napamerpa (bOprI TONbLKO MacuitaGHoro napa- TOJBKO napaMeTpa CABHIa ABYX napaMcTpoB
MeTpa

0,3 Su(—2,4570; 1,2601; 0,1187;} Su(—2,8799; 1,4942; 0,1088;| Su(—2,4649; 1,5188; 0,1035;
0,1380) 0,1149) 0,1141)

0,5 Su(—2,5752; 1,3505; 0,1078;} Su(—2,6867; 1,4854; 0,1155;| Su(—2,6917; 1,6334; 0,0970;
0,1355) 0,1193) 0,1067)

1,0 Su(~2,5752; 1,3505; 0,1078;] Su(—2,6867; 1,4854; 0,1155;| Su(—2,6917; 1,6334; 0,0970;
0,1355) 0,1193) 0,1067)

2,0 Su(—2,4667; 1,4180; 0,1207;{ Su(—2,7782; 1,4780; 0,1041;( Su(—2,5083; 1,6002; 0,0992;
0,1416) 0,1181) 0,1150)

3,0 Su(—2,7121; 1,4220; 0,1007;] Su(—2,6425; 1,4834; 0,1132;] Su(—2,4614; 1,6592; 0,1106;
0,1321) 0,1224) 0,1125)

4,0 Su(—2,6722; 1,4316; 0,1036;| Su(—3,1020; 1,5114; 0,0884;| Su(—2,9531; 1,7024; 0,0902,
0,1315) 0,1041) 0,0935)

5,0 Su(—2,7351; 1,4967; 0,1109;| Su(—2,6935; 1,5149; 0,1123;! Su(—3,0056; 1,7207; 0,0895;
0,1187) 0,1184) 0,0912)

Ta6nauua A28 — I[lpoueHTHbIE TOYKM pacnpedeneHHs CTATHCTMKH Q2 Mu3seca npM UCMONL3OBAHHH METOAA
MaKCHMaTbHOTO NpPaBIONoOAO6US U NPOBEPKE TUTIOTE3Bl O COTNIACHU C raMMa-pacnpeacneHneM

3HayeHHe napameTpa OueHuBaeMblii BepxHue npoUeHTHbIE TOUKH
bopm rapameTp 0,15 0.1 0,05 0,025 0.01
MacurraGHbIit 1,0837 1,2882 1,6743 2,1120 2,7791
0,3 Dopmel 0,8589 0,9929 1,2362 1,5006 1,8867
JlBa mapameTtpa 0,6279 0,7195 0,8852 1,0645 1,3251
MacurtabHbii 1,0067 1,1869 1,5242 1,9028 2.4744
0,5 Dopmbt 0,8501 0,9811 1,2190 1,4777 1,8556
JIBa mapameTpa 0,5987 0,6822 0,8322 0,9932 1,2257
MacuTabHbiit 0,9134 1,0696 1,3597 1,6825 2,1656
1,0 Dopmbi 0,8230 0,9508 1,1832 1,4359 1,8055
J{Ba mapameTpa 0,5771 0,6547 0,7931 0,9405 1,1515
MaciutabHblit 0,8507 0,9863 1,2352 1,5088 1,9133
2,0 ®Dopmsi 0,8014 0,9259 1,1527 1,3997 1,7613
I{Ba napametpa 0,5641 0,6401 0,7760 0,9214 1,1302
MacwtabHplit 0,8313 0,9641 1,2079 1,4758 1,8716
3,0 ®opmet 0,7935 0,9157 1,1378 1,3795 1,7330
JBa napameTpa 0,5611 0,6345 0,7648 0,9030 1,1001
Macwrabumnii 0,8185 0,9481 1,1857 1,4464 1,8309
4,0 DopMbi 0,7846 0,9054 1,1243 1,3616 1,7074
JIBa napameTtpa 0,5590 0,6324 0,7622 0,8993 1,0938
MacuraGHpl it 0,8036 0,9269 1,1508 1,3940 1,7489
5,0 ®opmbl 0,7723 0,8887 1,0995 1,3277 1,6598
JIBa napamerpa 0,5557 0,6281 0,7558 0,8905 1,0813
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Tab6nunaA 29 — Moagenu npeaenbHbIX pacnpeaeseH!ii CTaTUCTHK HenapaMeTPpHUECKUX KPUTEPHEB NPH NPOBEPKe
THIIOTE3 O COTNIAaCHM ¢ pacnpeaeneHueM Sh-IxoHcoHa

OueHuBaeMbIn

Pacnipenenenue CTaTUCTUKH

napametp Konmoroposa ®? Museca Q? Mu3eca
8, In N (—0,4138, 0,2289) In N (—2,7500, 0,5649) Su(—2,7925, 1,5513, 0,1138,
0,1165)
9, In N (—0,2220, 0,3031) S1(0,9845, 11,1812, 0,2354,| Su(—3,2608, 1,2469, 0,0836,
0,0053) 0,0883)
8,0 9, v(5,2261, 0,0663, 0,2886) Su(—2,5137, 1,5524, 0,0159,] Su(—2,1210, 1,5490, 0,1113,
0,0118) 0,1325)

TaonwuaA 30 — Moaenu npefenbHBIX pacrpelesieHHil CTATHCTHK HENapaMeTPUYECKNX KPUTEPHUEB NPU NPOBEpKe
THUTNIOTE3 O COMTacuM ¢ pacnpeneneHuem S/-JkoHcoHa

Pacnpenenenue cTraTUCTHKU

OueHuBaeMbl
napameTp Konmvoroposa ®? Museca Q2 Muazeca

9, In N (—0,4138, 0,2289) In N (—2,7500, 0,5649) Su(—2,7925, 1,5513, 0,1138,
0,1165)

9, In N (—0,2220, 0,3031) S1(0,9845, 11,1812, 0,2354,] Su(—3,2608, 1,2469, 0,0836,
0,0053) 0,0883)

9, In N (—0,4138, 0,2289) In N (—2,7500, 0,5649) Su(—2,7925, 1,5513, 0,1138,
0,1165)

0,, 6, v(5,1416, 0,0672, 0,2886) Su(—1,8744, 1,2526, 0,0142.f Su(—2,3550, 1,5797, 0.1050,
0,0198) 0,1179)

0y, 6, In N (—0,4226, 0,2266) In N (—2,7644, 0,5569) Su(—3,0997, 1,5568, 0,0937,
0,1023)

6,,0, v(5,1416, 0,0672, 0,2886) Su(—1,8744, 1,2526, 0,0142, Su(—2,3550, 1,5797, 0,1050,
0,0198) 0,1179)

6y 6,6, |[In N (—0,4733, 0,2271) In N (=2,9537, 0,5251) Su(—1,9900, 1,5211, 0,1145,
0,1445)

Ta6nuuaA 31 — Moaenu npenenbHbIX pacnpeae/ieHHH CTATHCTHK HENapaMeTPHYECKHX KPUTEPUEB NpPH NpoBepKe
TMHOTE3 O COTNIacHU ¢ pacnpegesicHHeM Su-JIXoHcoHa

OueHunBaeMbiu

Pz\cnpenen €HUE CTATUCTHKUY

napamMeTp Konmoroposa o? Museca Q? Muzeca

0, In N (—0,4138, 0,2289) In N (—2,7500, 0,5649) Su(—2,7925, 1,5513, 0,1138,
0,1165)

8, In N (—0,2220, 0,3031) S1(0,9845, 1,1812, 0,2354,] Su(—3,2608, 1,2469, 0,0836,
0,0053) 0,0883)

o, In N (—0,2594, 0,2990) S1(1,0352, 1,1218, 0,2284, Su(—3,0091, 1,1753, 0,0787,
0,0070) 0,1050)

0, In N (—0,4316, 0,2341) Su(—1,7738, 1,2418, 0,0173,| Su(—2,7823, 1,5327, 0,1140,
0,0232) 0,1125)

6, 6, v(5,2263, 0,0658, 0,2886) Su(—1,7649, 1,2854, 0,0151,] Su(—2,3262, 1,5422, 0,0964,
0,0208) 0,1235)

6,. 9, Su(—2,5586, 2,4112, 0,1908, | In N (—3,1024, 0,5069) Su(—2,1247, 1,4688, 0,0863,
0.3411) 0,1339)
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Oxonyanue mabauyst A.31

Pacnpenenexue craTHCTHKY

0,3607)

0,0232)

OueHunBaeMblit
napameTp KoaMoroposa ®? Museca Q? Museca
8y, 9, Su(—2,3187; 2,2729; 0,1888; | Su(—1,4187; 1,0120; 0,0117;| Su(—2,2356; 1,2901; 0,0799;

0,1327)

6,8, |In N(—0,2836; 0,3039) SI(1,0334; 1,1037; 0,2220;] Su(—3,1039; 1,1372; 0,062;
0,0060) 0,0950)
0,8, |In N(—0,5199; 0,2184) In N (—3,0545; 0,5152) SI(0,6951; 1,4454; 0.4295;
0,0818)
8,0, | Su(—2,5904; 2,5548; 0,1859; | Su(—1,6883; 1,2861; 0,0121;] Su(—2,1944; 1,3600; 0,0804;
0,3300) 0,0187) 0,1262)
0, 6,0, |Su(—2,1848; 2,1100; 0,1651; | Su(—1,2247; 1,0971; 0,0120;| Su(—2,2549; 1,4569; 0,0715;
0,3611) 0,0228) 0,1163)
85, 6,, 0, |7(4,8573; 0,0568; 0,2890) In N (—3,2677; 0,4767) In N (—1,3166; 0,4065)
8, 0,0, |In N(—0,6615; 0,1929) ¥(2,6159; 0,0097; 0,0098) In N (—1,4121; 0,3753)
8, 6,0, |In N(—0,6101;0,2020) Su(—1,5455; 1,2383; 0,0108;] Su(—2,2203; 1,3198; 0,0646;
0,0186) 0,1203)
8y, 8,, 8y, 8, | In N (—0,7128; 0,1923) In N (—3,5836; 0,4154) v(3,6074; 0,0429; 0,0629)

Ta6nuuaA.32 — IpoleHTHbIE TOYKH PACITPENENEHHUS CTATUCTHKH KonMoropoea npn MCnosib30BaHMH METOAA
MaKCUMAaJILHOTO nparmononoGuﬂ
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PacnpeneneHne OueHuBaeMblit BepxHue MPOLEHTHbIE TOUKU
cay4aitHo¥l BeAMUMHBI flapameTp 0.15 0.1 0.05 0.025 0.01
6 0,8381 0,8865 0,9634 1,0354 1,1260
Sh-JAXoHCOHA 9, 1,0965 1,1811 1,3186 1,4507 1.6211
6y, 6, 0,7889 0,8379 0,9161 0,9892 1,0808
8, 0,8381 0,8865 0,9634 1,0354 1,1260
8, 1,0965 1,1811 1,3186 1,4507 1,6211
6, 0,8381 0,8865 0,9634 1,0354 1,1260
Sl-IxoHcoHa 8y, 9, 0,7887 0,8381 0,9168 0,9906 1,0829
6,. 6, 0,8288 0,8762 0,9513 1,0218 1,1102
0,,0, 0,7887 0,8381 0,9168 0,9906 1,0829
6, 6,, 0, 0,7883 0,8334 0,9051 0,9722 1,0566
8, 0,8381 0,8865 0,9634 1,0354 1,1260
9, 1,0965 1,1811 1,3186 1,4507 1,6211
8, 1,0518 1,1318 1,2616 1,3863 1,5468
6, 0,8278 0,8767 0,9545 1,0276 1,1196
8, 8, 0,7852 0,8338 0,9113 0,9840 1,0749
;. 9, 0,7433 0,7907 0,8697 0,9479 1,0520
Su-JIXOHCOHA 8y, 6, 0,7522 0,8015 0,8841 0,9665 1,0771
8,6, 1,0319 L1117 1,2414 1,3662 1,5271
8,8, 0,7456 0,7866 0,8516 0,9122 0,9882
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Pacnpenenenue OueHuBaeMBblit BepxHue npoueHTHbIE TOUKH

CAyyalHOW BENMYUHBI napameTp 0.15 ol 0.05 0.025 0.01
Su-JIxoHcoHa 8,, 6, 0,6919 0,7327 0,8000 0,8661 0,9533
0,, 6,, 6, 0,7231 0,7719 0,8546 0,9381 1,0516
8,, 9,, 6, 0,6917 0,7325 0,7977 0,8590 0,9357
8,, 6,, 9, 0,6303 0,6608 0,7088 0.7532 0,8084
8,, 6,, 8, 0,6698 0,7038 0,7574 0,8072 0,8692
8y, 0, 65, 8, 0,5984 0,6273 0,6727 0,7147 0,7669

Ta6nwuuaA33 — TTpoueHTHbIE TOYKH PAcTIpefesicHUs CTATUCTHKM ©° Mu3eca npU HCnonb3oBaHUM METOAA
MaKCMMaNbHOTO NIPaBAONON00HS

Pacnpenenenue OueHuBaeMblit BepxHue npoueHTHbIE TOYKH
CNY4aHHOR BEJTHYHHBI napameTp 0.15 0.1 0.05 0.025 0.0l
6, 0,1148 0,1319 0,1619 0.1934 0,2379
Sb-DxoHcona 9, 0,2513 0,3080 0,4170 0,5429 0,7384
8y, 6, 0,0893 0,1028 0,1271 0,1532 0,1911
0, 0,1148 0,1319 0,1619 0,1934 0,2379
8, 0,2513 0,3080 0,4170 0,5429 0,7384
8, 0,1148 0,1319 0,1619 0,1934 0,2379
SI-IxoHcoHa 6y, 0, 0,0916 0,1074 0,1373 0,1711 0,2227
8y, 6, 0,1122 0,1286 0,1575 0,1877 0,2302
8,,8, 0,0916 0,1074 0,1373 0,1711 0,2227
8y, 8, 9, 0,0899 0,1022 0,1237 0,1459 0,1769
8, 0,1148 0,1319 0,1619 0,1934 0,2379
9, 0,2513 0,3080 0,4170 0,5429 0,7384
9, 0,2357 0,2915 0,4003 0,5278 0,7290
9, 0,1054 0,1238 0,1584 0,1977 0,2578
0, 9, 0,0867 0,1009 0,1274 0,1573 0,2026
6,, 6, 0,0760 0,0861 0,1035 0,1214 0,1461
Su-JI>xoHCOHa 8y, 9, 0,0889 0,1071 0,1437 0,1878 0,2598
8,, 0, 0,2286 0,2840 0,3923 0,5200 0,7223
0,0, 0,0804 0,0912 0,1100 0,1294 0,1563
0,, 6, 0,0683 0,0790 0,0990 0,1216 0,1557
8;, 0, 6, 0,0692 0,0811] 0,1044 0,1318 0,1753
8;, 8, 65 0,0624 0,0702 0,0834 0,0970 0,1155
8,> 65, 6, 0,0507 0,0562 0,0652 0,0739 0,0849
6,, 6,, 0, 0,0614 0,0710 0,0892 0,1099 0,1415
6y, 0/, 6,5, 64 0,0427 0,0473 0,0550 0,0627 0,0730
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Tao6nuua A34 — TIpoueHTHbIC TOYKM pacnpefeNieHUsl cTaTUCTKM Q? Mu3eca npy MCnonab3oBaHMM MeTOAa
MaKCHUMaNbHOTO NMpaBAONoao6Us

Pagnp?nenenue OueHHUBaeMBblit BepxHue npoLEeHTHBIE TOUKH
CAyuaiHOM BENTUYUHDI napaMerp 0.15 ol 0.05 0.025 0.01
8, 0,7832 0,8988 1,1072 1,3317 1,6567
Sh-JIxoHcoHa 0, 1,3989 1,6841 2,2245 2,8391 3,7791
8;, 6, 0,5525 0,6269 0,7605 0,9041 1,1119
8, 0,7832 0,8988 1,1072 1,3317 1,6567
6, 1,3989 1,6841 2,2245 2,8391 3.7791
9, 0,7832 0,8988 1,1072 1,3317 1,6567
SI-xxoHCcOHa 6y, 9, 0,5611 0,6374 0,7741 0,9207 1,1318
65, 6, 0,7667 0,8810 1,0870 1,3088 1,6298
6,,6, 0,5611 0,6374 0,7741 0,9207 1,1318
8y, 9, 6, 0,5553 0,6297 0,7638 0,9086 1,1187
6, 0,7832 0,8988 1,1072 1,3317 1,6567
9, 1,3989 1,6841 2,2245 2,8391 3,7791
9, 1,3336 1,6190 2,1680 2,8028 3,7900
0, 0,7963 0,9164 1,1334 1,3677 1,7079
8, 9, 0,5446 0,6189 0,7527 0,8969 1,1057
0, 9, 0,5001 0,5683 0,6924 0,8274 1,0253
Su-JIXOHCOHA 0,, 9, 0,6342 0,7403 0,9395 1,1637 1,5032
0,,6, 1,2760 1,5604 2,1124 2,7568 3,7689
8,0, 0,6257 0,7262 0,9104 1,1122 1,4095
6,, 6, 0,5549 0,6409 0,8003 0,9771 1,2412
8y, 6,, 6, 0,4549 0,5182 0,6336 0,7595 0,9445
6y, 6, 64 0,4085 0,4513 0,5231 0,5946 0,6901
8y, 8,, 6, 0,3595 0,3941 0,4517 0,5084 0,5833
6, 6,, 6, 0,4985 0,5767 0,7226 0,8859 1,1316
8y, 9/, 8,, 6, 0,2994 0,3269 0,3713 0,4135 0,4667
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