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BBeneHue

Hacrosiuuii cranaapt ycraHaBIUBaeT KPUTEPUU, C TIOMOILBIO KOTOPBIX MOXXHO ITPOBEPUTD, [IOAYNHSIET-
¢s1 I TeHepaabHas COBOKYITHOCTD JAHHBIX HOPMAJIbHOMY 3aKOHY paclipejejieHus. DTO ClelyIolue BUIbI
KpuTepueB: TpaduuecKuil MeTo, HalpaBIeHHBIM KPUTEPUiA, MHOTOHAIIPaBJIEHHBII KpUTepUil, MHOTOCTO-
POHHMIT KPUTEPH i, COBMECTHBII KPUTEPHI 1/ HECKOJIBKUX HE3aBUCUMBIX BHIGOPOK.

Llesbio HaCTOAIIETO CTAHAAPTA ABJSAETCS — IIPUBECTU KPUTEPUH, YIOOHbIE [JIs1 UCTIONb30BaHU CIIELIU-
aJINCTAMH B IIPOMBILUICHHOCTH JIJIs IIPOBEPKU HAa HOPMaJIbHOCTh Pa3IMYHBIX JAHHBIX B X0[€ MPOBENCHUA
U3MEPEHUI, KOHTPOJIS U UCTIBITAHUNA.

B nacrosiuem cranzapre paccMaTpuBaioTCs CII0COOBI IIOCTPOSHHSA CTATUCTHK M NPABUJIA IPHHSATHS PELLC-
HU U1 KPUTEPUEB IIPOBEPKU HA HOPMAaJILHOCTE.
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TOCYIAPCTBEHHBIN CTAHJAPT POCCHUUCKON O@®EJIEPALIUU

CraTHCTHYECKHE METOABL

TIIPOBEPKA OTKJIOHEHWA PACIIPEJAEJEHUA BEPOATHOCTEM
OT HOPMAJIBHOT'O PACIIPEAEJTEHNA

Statistical methods. Tests for departure of the probability
distribution from the normal distribution

HJata Beegenns 2002—07—01

1 ObaacTb npuMeHEHHS

1.1 Hacrosmuit cTaHmapT yCTaHABIUBAET METOABI M KPUTEPHH ISl TIPOBEPKH OTKJIOHEHUS paciipeerie-
HUS BEpOTHOCTEH OT HOPMAJILHOTO pacTpeaeeHus NPy He3aBUCUMBIX HaOIIOAeHUSIX.

1.2 IlpuMeHeHe KPUTEpHA Ha OTKJIIOHEHHE OT HOPMAJIBHOI'O paclipejielieHus1 HeobX0IUMO BO BCEX
cJiyqasx, Korja ecTb COMHEHUE, HOPMaJIbHO JIM pacripeieieHbl HabsioaeHus. B ciyyae pobacTHBIX METOOB (TO
€CTh TaK¥X, YTO pe3yIbTaThl HaOMIONeHWIT HE3HAUUTEIbHO H3MEHSIOTCS, KOT/Ia peajibHOe paclpeie/ieHue
BEPOSITHOCTEH HAOTIONECHWI HCHOPMAIbHO) KPUTEPUil Ha OTKJIOHEHHE OT HOPMAaJILHOTO paclipeieieHIs He
npuMeHsioT. HarmpuMep ciyvaii, Korga BeIGOpoOYHOE cpeaHee apu(pMeTHUECKOe eIMHCTBEHHOMI CIyJaitHOM
BBIOOPKU, TIOJYYCHHON B pe3yibTare HaOMoJeHUil, HeOOX0MMMO COTIOCTAaBUTD C JAHHBIM TEOPETHYECKUM
3HAYEeHUEM C UCITOJIb30BAHUEM /-KPUTEPHS.

1.3 Heo0s3aTestbHO UCITONIB30BATh TAKOM KPUTEPHIA IIPH KAXIOM OOpAIllEHHH K CTATUCTHYECKUM METO-
JiaM, OCHOBaHHBIM Ha M'MITI0Te3¢ HopMaibHOCTH. CYILECTBYIOT CITydaH, KOTIa B HOpMAJIBLHOCTHU paclipe/ie/ieHUs
HaOMIOAEHUI HET COMHEHHUS: €CTh TeopeTHuecKue (HarpuMep (pusnyeckue) 000CHOBaHNU, TIOATBEPXKIAIOLIKE
TUITOTE3Y, WJIM THUIIOTE3Y CUMTAIOT ITPHUEMIIEMOI COTTIACHO allpUOPHOI MH(OPMALIUH.

1.4 Kpurepun Ha OTKIOHEHHE OT HOPMaJILHOTO pacripe/ie/IeHns], YCTAHOBJIEHHBIE B HACTOSILEM CTaHIap-
T€, B OCHOBHOM PaCcCUMTAHbI HA ITOJIHBIE, HECTPYIIITUPOBAHHLIC JaHHBIC.

2 HopmaTuBHBIE€ CCBUIKH

B Hacrosiem cTaHaapTe UCIIONB30BaHA CChITKA Ha CIICTYIONINIT CTaHIapT:
I'OCT P 50779.10-2000 (M CO 3534.1-93) Cratucrudeckue MeTombl. BepoSTHOCTb M OCHOBBI CTATUCTH -
k. TepMUHBI U OTTpeaeIeHUS

3 Omnpenesiennss 4 0003HAYECHHUS

3.1 Onpenenenus
B HaCTOAIIEM CTaHAAPTE IMPUMEHAIOTCA TEPMHUHBI C COOTBETCTBYIOIIMMHU OIIPCACICHUAMHA II0
I'OCT P 50779.10.
3.2 O6o3naueHus
B nacrosmem crannapTe HCIIOMB30BAHEI ClieyIolre 0003HAYCHUS:
a, — kKo3b¢uuueHT Kpurepus larmmpo-Yunka;
A; B— BcriomMorarebHbIe BEJTUUUHBI 1151 KpuTtepus Drrica- [Tamnu;
b, — sMmMpuYecKas KpUBU3HA,

,/bl — SMITMPHUICCKaA aCHMMETPHUA,

Wznanne opuumanibHoe
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MaTeMaTHYecKoe OXUIaHUE;
BCITOMOTaTe/IbHAasl BeJIMYUHA U1 COBMECTHOTO KPUTEPHsI, HCIIOJB3YIOILIETO HECKOIBKO He3a-
BHUCHUMBIX BBIOOPOK;
YUCJIO TIOCTIEIOBATEIbHBIX BBIOOPOK;
HyJIeBas TUIIOTE3a;
albTepHATUBHAA TUIIOTE3a;
TIOPSUIKOBBIT HOMep 3HAUEHUH X B BHIOOPKE, YIIOPSIOUECHHOM B ITOpPSIIKe HEYOBIBaHUS;
BBIOOPOYHBIN LIEHTPAJIbHBIN MOMEHT HIOPAIKA J ;
00beM BBIOOPKU;
BEPOSTHOCTD, CBA3aHHAS C p-KBAaHTUJIBIO pacIipeaesie HUA BEPOATHOCTEN;
BEPOSITHOCTE;
BEPOATHOCTD, CBA3AHHAsA C X, ;
BCITOMOTaTebHAas BenmuuHa i Kputepust Lamupo-Yunka;
CTaTUCTUKA KPUTEPUS;
cTaTucTuka Kpurepus dmrica-lamm;
P-KBaHTWIb CTAHAAPTHOTO HOPMAJIBHOTO PACTIpe/ICICHHUS;
BCIIOMOTAaTe/IbHAsA BeIMYUHA [UJI1 COBMECTHOTO KPHUTEPHS, UCHOJB3YIOIIETO HECKOIBKO
HE3aBUCUMBIX BHIOOPOK;
craructuka kpurepus Llamupo-Yunka;
BCTIOMOTAaTe/IbHASL BEJIMYUHA Il COBMECTHOTO KPUTEPHUS, UCTIOJIb3YIOLIETO HECKOIBKO
HEe3aBUCUMBIX BEIOOPOK;
CltyqaiiHas iepeMeHHas;,
3HAYCHUE CIYIaliHOI TTepeMEHHOM X;
J-€ 3HaueHUe B BEIOOPKE, YIIOPSHOYECHHOU B MMOPAKE HEYOBIBAHUS;
k-e 3HaueHUE B BHIOOPKE, YIOPSAAOYEHHOU B MOPSIIKE HEYOBIBAH U

cpemHee apupMeTHUECKOE;

YPOBEHb 3HAYUMOCTH;

BEPOSITHOCTD OLLIMOKU BTOPOTO poZIa;
KpUBHU3HA COBOKYTIHOCTH;

3KCLIECC COBOKYTTHOCTH;

AaCUMMCETPUA COBOKYITHOCTH;

BCIIOMOTATE/ILHbIE BEJMYUHBI JUISI COBMECTHOTO KPUTEPUSl, UCTIOIB3YIOLIETO HECKOIBKO
HE3aBUCUMBIX BIOOPOK;

KO>(HUIIMEHTE COBMECTHOTO KPHTEPHs], HCIOIb3YIONIETO HECKOJIbKO HE3aBUCUMBIX BBHIOO-
POK;

MaTeMaTHJeckoe oXuaaHue (IeHTPaJIbHbI MOMEHT I1€PBOTO MOPsIKa);

JUCTIEPCUS COBOKYITHOCTHU (LIEHTPaJIbHBIM MOMEHT BTOPOTO MOPSIAKA);

LIEHTPAJIbHBIN MOMEHT COBOKYITHOCTU TPETHETO IOpsIKa;

LIEHTPaJIbHBIA MOMEHT COBOKYITHOCTH YETBEPTOTrO NOPSLIKA;

CTaHAAPTHOE OTKJIOHEHHE COBOKYITHOCTH (G = /1y ).

4 Oomue NOJOXKEHHA

4.1 CylliecTBYIOT pa3IWYHble KPUTEPUU HA OTKJIOHEHHE OT HOPMAJILHOCTH. B HacTosiilieM cTaHmapre
YCTaHOBJIEHBI I'papraeckre MeToAbl, MOMEHTHbIE KPUTEPUH, PETPECCUOHHBIE KPUTEPUH U KPUTEPUU XapaK-
TepucTHYeCKUX pyHKImiA. Kpurepun Xu-KBaapaT MOAXO/IAT TOJBKO [UISl CTPYIIITUPOBAHHbBIX JaHHBIX, H TaK
Kak TpynrnupoBaHHe IPUBOAUT K I10Tepe HHPOPMaLMK, B TaHHOM CTaHAapTe OHU He PaCCMOTPEHBI.

4.2 Ecin o BBIOOpKE HET HOIOJIHUTEIbHON HHPOpMaLK, peKOMEH/IyeTCs cHavyaja IOCTPOUTh HOp-
MaJIbHBIN Be pOSITHOCTHBIN rpadUK, TO €CTb IOCTPOUTH KyMY/ISITUBHYIO (PYHKIMIO pacripeiesieHus 3Ha4eHUIA,
IOJIyJYEHHBIX B pe3yibTaTe HaOMIOAeHUN, Ha Oymare JUisi HOpMaJIbHBIX BEPOSITHOCTHBIX I'pa®MKOB C OCAMU
KOOPIAHHAT, B KOTOPBIX KYMYJISITUBHAas (PYHKLMA HOPMaJbHOTIO paclipefeieHus IipeAcTaBieHa IpsAMoi

JIMHUEH.
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DTOT METON, YCTAHOBJICHHBIN B pas3ieiie 5, MO3BOJIET Cpa3y BUAETh, OIM3KO JIK MOTYYeHHOE pacrpe/ie-
JIeHHe K HopMaJibHOMY. M CIIonb3ys JaHHYIO TOTOIHUTEIBHY IO HH(OPMALIHIO, HEOOXOIUMO PEIINTh, KAKOH
KpUTEepUii MOXHO ITPUMEHHUTD: HATIPABJICHHBIHN, pETPECCHOHHBIN, KPUTEPHIA XapaKTepUCTHICCKON (HDYyHKIIH
wiM HUKakoil. Takoe rpaduueckoe NpencTaBICHIE HEIb3s1 paCCMaTPUBATh KaK CTPOTHIA KPUTEPHil, HO laBac-
Masi UM CyMMapHas WHGMOpMaITUa ABJIAETCA CYIIECTBEHHBIM JIOITOJIHEHUEM K JIIOO0MY KPUTEPHIO Ha OTKIIOHE-
HUE OT HOpMAJIbHOTO paclipenecHus. B ciydae oTKIIOHEeHUS HyJICBOM THIIOTE3BI 3Ta HH(POpMALINA JACT BO3-
MOXHOCTD OIIp€ACINUTD TUIT aJII:TCpHaTHBHOﬁ TUITOTEC3bI, KOTOPpasda MOIJIa 6H 6HTL INpUMCHHUMA.

4.3 Kputepuit Ha OTKJIOHEHUE OT HOPMAJIBHOTO PACIPEACICHUA UMEET HYJIEBYIO TUITOTE3Y, COCTOSIIYIO
B TOM, 4TO BBHIOOpKa COIEPXUT 1 3HAYCHHIT HE3aBUCUMBIX HaOMIONEHWI, ITIOMUMHSIOIIUXCS OTHOMY U TOMY X€
HOpMaJIbHOMY pactipeneneHnio. OH 3aKIII0YaeTcs B BBIMUCICHUH (DYHKIMH 7T OT 3TUX 3HAYCHUI, Ha3hIBaEM O
craTUCTUKOHN Kputepus. HyneByio THIIOoTe3y 0 HOpMaJbHOCTH PacIIpele/ICHUS IIPUHUMAIOT WM OTKJIOHSIOT B
3aBUCHUMOCTH OT TOTO, JCXKUT JIX CTATUCTUKA Ts OGJIaCTI/I OXNAacMbIX 3Ha‘I€HHI7I, COOTBCTCTBYIOIIIUX HOP-
MaJIbHOMY paclipeeIeHHUIO.

4.4 Kpuruueckas o6lacTb KpUTepUsT — 3TO COBOKYIMHOCTh 3HaueHWU 7T, BeaylIMX K OTKIOHEHHIO
HYJIEBO 'UNoTe3bl. YPOBeHb 3HAYMMOCTH KPUTEPHS — 3TO BEPOATHOCTH P nojyyenus 3HaueHus 1'B KpUTH-
YyecKoii 00J1acTu, KOTIa HyJieBasi TUTIOTE3a BepHA. DTOT YPOBEHD JIAET BEPOSITHOCTh OlLIMGOYHOr0O OTKJIIOHEHUSA
HY/IeBO T'UIOTe3HI (BEPOATHOCTh OIIMOKH IIEPBOTO POLA).

I'panuuia KpuTHYecKkoil obacTi (MM B CIIydae JIByCTOPOHHETO KPUTEPHUS1 — IPAHUIIBI KPUTUIECKOU
006J1aCTH) — 3TO KPUTHYECKOE 3HAYCHUE(HUS) CTATUCTUKYU KPUTEPHSL.

4.5 MOIHOCTh KPUTEPHUSA — 3TO BEPOSTHOCTh OTKJIOHEHUS HYJEBO# I'UIIOTe3bl, KOIJa OHA HeBepHa.
Bpicokasi MOILIHOCTE COOTBETCTBYET HU3KO BEPOSITHOCTH OIIMOOYHOTO IIPUMEHEHUs] HYJ/IeBOM THIIOTe3bI (Be-
POSITHOCTU OLUMOKU BTOPOTO POAA).

MotuHOCTS KpUTEPHA (TO €CTH IS JAHHON CUTYALlMH BEPOSITHOCTD, UTO Hy/IeBas THIIOTe3a 0 HOpMaJib-
HOCTU pacIipe/iesieHus OyieT OTKIOHEHA, eC/IM OHA HeBepHA) BO3PACTaeT ¢ pOCTOM 4uciia HabogeHuii. Ha-
TIPUMED, OTKIIOHEHUE OT HOPMAJIbHOTO PACIIPENCIICHUSI, KOTOPOE MOIJIO OLITH OYEBU/IHBIM IIPU HCIIOJIb30Ba-
HUU KpuTepus ¢ 60JIbI0H BHIOOPKOiT, MOXHO He OOHAPYXUTH TTPU TOM Xe 3HaYeHUHU KPUTepUs ¢ MeHbIIEN
BBIOOPKOI.

4.6 CyilecTBYIOT /IBa BUJia KpUTEPUEB HAa OTKJIOHEHHUE OT HOPMATLHOT'O paclipe/e/ieH s : HallpaBJieHHbIi
Kputepuii — Korga ¢popMy 3TOr0 OTKJIOHEHHS YCTAHABIUBAIOT B AJIbTEPHATUBHOI IT'HIIOTE3¢ 1 MHOI'OCTOPOH-
HU KpuTepuit — Korna GopMy OTKIIOHEHHUS B Hell He yCTaHaBJIUBAIOT.

B HarpaBjeHHOM KpUTEPUH KPUTUUECKYIO OOJIACTD OIpeneslioT TaK, YTOOB MOIITHOCTD KPHUTEPHA [OC-
TUT2JIa MAKCUMAIILHOTO 3HaYeHUsl. B MHOTOCTOpOHHEM KPUTEPUUN HEOOXOIUMO OTHIENIUTH KPUTHIECKYIO 001acTh
TaK, YTOOBI OHA COCTOSIIA U3 3HAUEHUM CTATUCTUKY KPUTEPUS, JIEXAIUX JAIEKO OT OXUAAEMOTO 3HAYCHHUS.

Ecnu umerorcs mpeamnonoxeHus o ¢popMe OTKIOHEHUS OT HOPMaJIBHOTO PacIipelie]IeHHs, TO €CTh pac-
CMaTpUBaETCs pacIipesiesieHre, Y KOTOPOTO aCUMMETPHST WM KPUBU3HA OTJIMYHEBI OT CBOMCTBEHHBIX HOPMAJTh-
HOMY pacIIpe/iesIeHUIO, TO CJIeAyeT IIPUMEHUTD HAIIPABIACHHBIN KpUTepHil, TaK Kak ero MOILHOCTD OOJIbIIE,
YeM Y MHOTOCTOPOHHETO.

4.7 HampaBeHHBIIN KpUTepHUI SBJIAETCS OQHOCTOPOHHUM. B ciiyuae aciMMeTpHu OH CABUTAETCSA K I10JI0-
XUTETBHON WK OTPULIATEIbHOM acuMMeTpuu. Eciii COBMECTHO paccMaTpuBaiOT HECKOIHKO alIbTepHATHBHBIX
TUIIOTe3 — 3TO KpUTePUI MHOTOHAIIpaBIeHHbIil. Takue KpUTEPUH UCIIONb3YIOT IIPU COBMECTHOM PacCMOTpe-
HUU HEHY/IEBBIX aCUMMETPUU U KPUBU3HBI, OTJIMYHBIX OT CBOHCTBEHHBIX HOPMAJILHOMY DacIIpeicIeHUIO.

4.8 TaOmuier §—14 1 prCyHOK 9 TTO3BOIAIOT IPUMEHSITh KPUTEPUU [T Hanbosee pacipoCTpaHEHHBIX
YpOBHEl 3HAYUMOCTH 0, To ecTh ¢ = 0,05 u o = 0,01. lo ucriosgp3oBaHus KpUTepHs CleIyeT YCTAaHOBUTH
YpOBEHb 3HAUMMOCTU. KpuTeprii MOXeT IpuBecT K OTKJIOHCHHIO HYJIEBOI TMIIOTE3HI IIPH YPOBHE 3HAYHMOC-
T 0,05 ¥ He OTKJIIOHEHUIO TOM Xe TUTIOTE3H TIpu ypoBHE 3HaYUMoctu 0,01.

4.9 Ilpy BEIYKCIECHUM CTATUCTUKH KPUTEPUS HEOOXOAUMO UCIIOIb30BATh HE MEHEE LIECTH 3HAYAIUX
uudp. 3HaUeHUs [TOACOBOKYITHOCTEH, IIPOMEKYTOUHBIX PE3YIbTATOB U BCIIOMOTATEIbHBIX BETUYNH CIIEAYeT
OKPYIJIATE HE MEHEE YeM JI0 LLECTH 3HAYAIINX LHudp.

5 I'paduyecknii MeTox

5.1 KymynatupHyto ¢hyHKIUIO paclipeeieHus HaOMIOASHHBIX 3HaYeHNH CTPOAT Ha Oymare A/ HOp-
MaJIbHBIX BEPOSITHOCTHBIX IpadukoB. BepTukanbHas och UMeeT HeJTMHEMHYIO IIKaTy, COOTBETCTBYIOIIYIO ILJIO-
a1 IO CTaHJApTHOH (YHKLKMEH HOPpMaIbHOTO paclpeIe e Hus U pa3MedeHa 3HAYCHU MU KyMy/IITHBHOI
OTHOCHUTEIBHOM 4acToThL. dpyras ocbh UMeeT JIMHEHHYIO IIKAITY JUIS YIIOPSAOYeHHBIX 3HaueHui x. Ecin Kymy-
naruBHasA QYHKUUA paclpeiesieHHs IepeMeHHoON X mpubaukaercs K NpsAMOi JHHUK, TO paclpeaecHnue
riepeMeHHOI X OyeT HOpMaJIbHBIM.
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WHorna 31v 0cu MEHSIOT MecTaMU. ECiiy BLITIOIHEHO HOPMUpPOBaHHUE IIepeMeHHOMN X, THHEHHYTO 1Kty
MOXHO 3aME&HUTB JOrapupMHUUecKoit, KBaApaTUUHON, OOpaTHOM WIM APYroM IKaJIOH.

Ha pucynke 1 nmpusegeH mpuMep OyMaru jisi HOpMalTbHBIX BEPOSITHOCTHBIX I'padukoB. ITo BepTukarib-
HOIl OCH 3HaUYE€HHUs KYMYJSITUBHOM OTHOCHTEJIBHON YaCTOTHL JaHLI B IIPOLIEHTAX, a 110 TOPU3OHTAILHON —
TIIpOU3BOJIbHAS JIUHEWHA 1IKajA.

YucThIi 6J1aHK OyMary st HOpMaJbHbIX BEPOATHOCTHBIX TpathUKOB IIPUBEICH B IPUIOXEHUU A.

A
99,99

99,9
99,8

99

97,5

KymynaTtveHas oTHocuTensHas Jactota, %
w
o

T
0.01 [T
u-196c un-c n p+o u+ 1,960

><"

PucyHok 1 — ByMara mjisi HOpMalbHBIX BEPOSTHOCTHBIX TpaduKoB

Ecnu rpaduk Ha 3T0il 6ymare npenctapieH HaGOPOM TOUEK, KOTOPbIE pACCesTHHBI OKOJIO TIPAMON JIH-
HHH, TO 3TO JA€T IIEPBOE NMOATBEPXKICHUE YTBEPXKACHHUIO, YTO TeHEPabHAsA COBOKYITHOCTD, U3 KOTOPOIl B3Ta
BRIOOpKa, TIOMYUHSAETCS HOPMAJIBHOMY 3aKOHY pacIipeae/ieHUsL.

DTOT NOAXOJ BAXEH TeM, YTO JAaeT HAIJIIIHYIO HH(OPMAIIKIO IO THILY OTKJIOHEHMS OT HOPMAJbHOTO
pacripeieJieHusI.

Ecau rpaduk noKaspIBacT, YTO JaHHBIE NOMMMHEHEI IPYTOMY PACIIPEIC/ICHIIO, HE MMEIOLIEMY OTHOIIIC-
HHYA K HOPM&JIBHOMY (HamipuMep rpaduk KyMYJIITUBHOMN (YHKIIMM pacIipele/ICHUs TAaKOM, KaK Ha PUCYHKe 5
WM 6), TO B HEKOTOPBIX CIyJasix K HOpMaJbHOMY paclipe/eie HUIO MOXHO IIEPEITH C IIOMOIIBIO CIIELAATLHO-
o TIpeobpa3oBaHusl.

Ecnu rpadux nokasbiBaeT, 4TO JaHHBIE He MOMYUHAIOTCI IPOCTOMY OMHOPOIHOMY PACIIPEAEICHHIO, &
CKopee BCETOo MPUHA/IEXAT CMECH ABYX WIKM HECKOJIbKUX OJHOPOIHBIX MOACOBOKYITHOCTEH (HAIIpUMeEp, eCIIU
rpaduK KyMyJIATUBHONU GYHKIMHU paciipene/ieHNsA TaKoi, KaK Ha PHCYHKE 7), TO PEKOMEHIYETCA BBHIABUTD
TIOACOBOKYITHOCTY Y aHAIU3 KaXIOl 13 HUX NPOBOIUTD OTAEJIBHO.

DTOT rpaUIeCcKHii METO/I HE SBJISICTCA KPUTEPUEM HA OTKIIOHEHHE OT HOPMAJIbHOTO pacipeneicHus B
cTporoM cmbicie. HanpumMep, B cilyuae MajbiX BHIOOPOK C €0 ITOMOIILIO MOXHO ITOJYYUThH BHIPAXEHHDBIE
KpHBbl€ HOPMaJIbHBIX pacIIpeieSICHUii, HO 11 OONBILIUX BHIGOPOK KPUBBIE MOTYT IPEACTABIATh HCHOPMAJIb-
HBIE paclpee/ieHUsl.

4
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5.2 I'paduyeckas npolieypa COCTOUT B PACHONOXEHUM HaGIIOAEHHBIX 3HAYEHUH (X, X,, ..., X,) B
HeyOBIBaIOIIEM ITOPSIKE U 3aTeM B HaHECEHU U 3HAaUeHU I BEPOATHOCTU P,, paCCUUTaHHBIX IO (popmyJie
P, = (k—=3/8)/(n +1/4), (D)

Ha OyMary Jjis HOpMaJIbHBIX BEPOSTHOCTHBIX I'padUKOB (TIe k — IMOPAAKOBBIN HOMED X; k=1, ..., n).

IMIpumeuannel — Yacro BMmecto Gopmynsl (1) npumensior crenytomue Gopmynsl: P = (k— 1/2)/n n
P, =k (n + 1). [IpumeHeHre maHHBIX GOPMYJT He PEKOMEHIYeTCs, TaK Kak OHM JAlOT IUIOXYI0 aNNpOKCHMAlUIO
HOpMa/IbHOM PYHKLMY pacnpeneeHus OXU1aeMoi NopsAaKoBoi cTatuCTuky F [E (X))].

5.3 Ilpumep wucnoab30BaHUS OyMard JUJIA HOPMAJbHBIX BEPOSITHOCTHBIX IrpacMKOB MoKa3aH Ha
PUCYHKE 2.

A 3
99,99

99,9
99,8

99
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20

HHeA

L |

KymynatveHas oTHOcuTeNbHasa yacTtota, %

EFFERF AR PR AR AR AR
lllllllll |]||||[|IlllIIII]||||[|ll|||l||]|l||||ll|l|l

0 2 3 4 5 6 7 8 9 10 11 12 0 05 1 15 2 Ig(10x)
a) b)

PucyHok 2 — I'paduk cepum HabnwoaeHuii Ha 6ymare 1J1s1 HOPMaJbHBIX BEPOSITHOCTHBIX rpauKoB

B Tabnuite 1 ripuBeaeHb! 3HAYCHUS Ta6nuuma 1— 3HauyeHns x, cepun U3 15 He3aBUCUMBIX HabozE-
X, B TIOPSIKe HeyObIBAHHSA KaK Pe3yIbTat HUIt 1 COOTBETCTBYIOMME MM 3HayeHus Ig (10 x,)

cepuu U3 15 He3aBUCUMBIX HabJIIOIEH M k- 3/8
TIPU UCTILITAHUAX Ha YCTAJIOCTE Bpalllawo- k P= /4 Xk Ig (10 x)
LLETOCS COEANHEHMUS. L 0.041 0.200 0.301
CepHIo TOYeK, TOKA3aHHYIO Ha PH- 5 0.107 0.330 0.519
CYHKe 2a) ITOJY4arT Ha OCHOBE 3Haue- 3 0,172 0,445 0,648
HUit BeposiTHOCTel P, = (k—3/8)/(n + 1/4) ‘S’f 8%(3)2 8‘;28 8,23(2)
u x,. VI3 rpagpuka BUAHO, YTO 3TH TOYKU ’ ’ ’
He 06pasyioT npsiMoit tuHuM. Eciu x, 3a- 6 0,369 0,920 0,964
meHuTb Ha lg (10 x, ), To HOBBIN rpaduk ; 823(3) 8333 83;3
Ha PUCYHKe 2b) ONM30K K IIpsAMOIt iu- 9 0’566 1’040 1’017
Huu. U3 31010 CliefiyeT, 4TO IUIIOTe3a HOp- 10 0.631 1.710 1233
MaJBHOTO pACIpefeneHus i jorapud- i 0.697 70 1346
Ma HabJIIoNeHNu afeKBaTHa. 2 02762 2:275 1:3 57
5.4 PaccestHUe ITOTYYEHHBIX 3KCTpe- 13 0,828 3,650 1,562
MaJIbHBIX 3HaUYE€HU 0OJIbllie, YeM Y Cpel- 14 0,893 7,000 1,845
HUX apudMeTHYecKHUX 3HAUSHHIt, I03T0- 15 0,959 8,800 1,944

My Hixajia KyMyJITUBHOU OTHOCHTEILHO IIpumevanue2— Brabnuue 1 n nocneayonmx npumepax

YaCTOTHI PACIUMPAETCA K KpasaMm. Hamuune  enpupupl Besmaun onyuieHsl, Tak KaK 9T0 HECYLECTBEHHO LIS pac-
HEOOJILIIOTO YUCiIa 3HAUEeHUH Ha JIIOOOM  CMaTpHBaeMbIX KPUTEpHUEB B JaHHOM CTaHIapTe.
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KoHIIe Tpaduka (pyHKIUN KyMYJISITUBHOTO pacIpelie/ieH’sl, KOTOphle 3aMETHO OTKJIOHSAIOTCS OT HpsMoli
JINHMH, OTIPENesisieMoil CpeTHUMU apU(PMETHIECKUMH 3HAUCHUSAMH, HENb3d paccMaTpUBaTh KaK IoKasaTesib
OTKJIOHEHUSI OT HOPMAJIbHOT'O PacHpeieIeHU.

Yem Oompiie 00beM BBIOOPKHU, TeM DoJiee HaJIEXHBI 3aKITIOYEHUST, KOTOPBIe MOXHO BBIBECTH M3 BHIA
rpaduka GyHKIUU pacTipeaeeHUs.

Ecnu rpaduk KyMynaTUBHOM (PYHKUMY pacripeneieHus HabaogaeMbIX 3HAUCHU TaKOB, YTO O0JIbIlINe
3HAUEHUS HaxoIATCs HIXE TIPAMOI JIMHUU, 00pa3yeMoi IpyTUMHU 3HAUEHUSIMHU, TO TaKoe IipeoOpa3oBaHue
Kak y =log x w1 y= \x mpuBeseT K rpaduxy, 6onee COOTBETCTBYIOILEMY MPAMOIl JTUHUM [CM. pH-
CyHKH 2b) u 5).

Ha pucynkax 3—7 BepxHue rpaduku TNpeAcTaBIsOT coO0Oi KyMYJIATUBHbIE (DYHKIUHU paclpeaene-
HMSL; [UIs1 CPaBHEHMS HIDKHUE TpadUKU MPEeNCTaB/SIOT COOTBETCTBYIOLME (PYHKIIUU IIOTHOCTU pacIipese-
JIEHUSL.

Ecnu rpapuk KyMynaTUBHON (QyHKIIMU pacTipeaeieHus ToydyeHHbIX 3HaYeHu i ogo0eH rpacrkaM Ha
pucyHKax 3 W 4, TO COOTBETCTBYIOILEE YACTOTHOE pacIipeiejieHUe UMEET MEHBINYI0 KPUBU3HY (rpaduk
fosiee TWIOCKUI) WK GOMBIIYIO KpUBU3HY (Tpaduk Oosiee BHIITYKIbIN) COOTBETCTBEHHO.

['padhuku KyMyISITUBHBIX (PYHKUUI pacTipeiesieHus Ha pUCYHKaxX S5 U 6 OTHOCITCS K (PYHKIIUSM ILTOT-
HOCTH paclipeie/IeHus C MOIOXUTEILHOM U OTPULIATEIBHON aCUMMETpUE.

Ha pucynke 7 npeacrapiieHbl KyMyJATUBHAs GyHKIMA pacripeacieHnus U (GyHKUUA IUIOTHOCTHU pacIipe-
JIeJIeHUs], TIOJlyYeHHbIE OT HAJIOXEeHUS ABYX PA3IUYHBIX (PYHKIUH IUIOTHOCTH.

©
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KymynsatueHas oTHocuTenbHas vactota, %
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KyMynsTusHas oTHOCUTENbHas YactoTa, %
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PucyHok 3 — KyMmynsiTuBHasi GyHKUMsSI pacnpeae/IeHus PucyHok 4 — KymynsatuHasi GpyHKUAS pacripenesieHus
(BBepXy) 1 OYHKUWS MIOTHOCTH PacpeieeHUsl C MEHb- (BBEPXY) ¥ (DYHKLMS TIOTHOCTH pacrpeneeHus ¢ 60/b-
nIe¥ KpUBKU3HOMN (BHU3Y) LIOW KPUBU3HOMN (BHU3Y)
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Pucynok 5 — KymynarusHas QyHKIUS pacripeneieHus
(BBEpPXY) U (PyHKIMS MUIOTHOCTH PAcOpPENesieHHs ¢ I0J0-

KUTEJIbHON acuMMeTpueli (BHU3Y)

Pucynok 7 — OyHKIUHN, NOIYYEHHbBIC HATOXECHUEM

NIBYX Pa3INUHbIX KYMYJSATUBHBIX (DYHKIIWH pacnpene-

JneHust (BBepxy) U (pyHKIMI MIOTHOCTU pacrpene-
JieHust (BHU3Y)

KymynaTusHas oTHocUTESbHAs YacToTa, %

KymynaTvBHas oTHocutensHas vactoTta, %
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Pucynok 6 — KymynstuBHasi GyHKINs pacripeneieHus
(BBepxy) U (YyHKUMS T[UIOTHOCTU  pacHpelesieHus: ¢
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6 HanpaBneHHble KpUTEPHH

6.1 O0mue noJ0XEHAS

6.1.1 HanpasieHHBIE KPUTEPUH OTHOCITCSA K XapakKTepUCTHKAM aCHMMETPUH WX 3KCLIecca paciipeeie-
HUA BeposiTHOCTel HaOoaeHuit. OHM OCHOBaHBI Ha (haKkTax, YTO B CIydae HOpMaIbHOI CIydaitHOM epeMeH-
HoIt X co cpennum u = E (X):

LUEHTPATbHBIA MOMEHT TPETHETO MOPSIIKA PaBeH W, = £ [(X — w3l = 0; )
HOPMUPOBAHHBIN LIEHTPAJIbHBIIL MOMEHT TPETBETO IOPsAKa (ACUMMETPUs COBOKYITHOCTH) paBeH
X —pY WM
_ - _ M _ By _ .
\/E‘E(G)‘ugn“ca‘o’ 3)

HOPMUPOBAHHBIN LIEHTPAJIBHBIM MOMEHT YETBEPTOTO MOPsAAKa (KpUBU3HA COBOKYITHOCTH) paBeH

Br=ms/n3=3, )
e W,=F [(X— m)?] — MOMEHT BTOPOTO TOPSIIKA; (5)
p,=E [(X— W)*] — MOMEHT YeTBEPTOTO ITOPSIKA; (6)

B, — acuMMeTpus COBOKYITHOCTH, KOTOpasi MOXeT ObITh O0JIbIlIel, pABHOM WM MEHBILEH YeM HyJIb;

B, — KpMBKM3HA COBOKYITHOCTH (BCET/Ia ITOJIOXUTEIbHAS );

(B, — 3) — 3KcLECC COBOKYIIHOCTH.

2
ITpu 3TOM BCerlia BHIMOMHIECTCSI HEPABEHCTBO Py 2 (,/Bl) + L.

6.1.2 B xpurepru Ha aCUMMETPUIHOCTH ATGTCPHATUBHYIO THUTIOTE3y MOXHO 3a/1aTh B BUJIE
H, (1, > 0), 4T0 SKBUBANICHTHO /P; > 0 [nonoxurenbHas acCHMMETPUS, (CM. PUCYHOK 5)] win

H, (u; <0), 9TO 5KBUBAJIIEHTHO \ﬂ < 0 [oTpulIaTe/ibHAas aCHMMETPHS, (CM. PUCYHOK 6)].

Pacnpenenenue BeposSTHOCTEH C TTONOXUTEIbHONM aCUMMETpUEH MMEET HOBBILLIEHHOE pacceaHUe 00JIb-
1IUX, @ HE MaJIBIX 3HAaYCHUI iepeMeHHBIX. OOpaTHOe BEpHO /ISl CIy4asi C OTPULIATEIbHOH aCHMMETPHEiA.

6.1.3 B xpuTepun Ha FKCLIECC COBOKYITHOCTU aJIbTEPHATUBHYIO THIIOTE3Y MOXHO 3aJ1aTh B BUJIE:

H, (B, > 3), uTo 03HayaeT OOJIbIIYIO KPUBU3HY [(DYHKIINS IVIOTHOCTU pacipesieicHua 60iee BhINyKias
(cM. pucyHoK 4)] win

H, (B, < 3), 4ro 03Ha4YaeT MEHBIYIO KPUBU3HY [(DYHKUUA TUIOTHOCTH pacpesiesieHns Oojiee riockas
(cM. pucyHoK 3)].

Ilo cpaBHEHMIO C HOPMAJILHBIM pacIpelieIeHUeM B pacripe/ie/ieHUH ¢ OOoMbllieii KpUBU3HO! TipeodJia-
JAlOT 3HAYCHMS IIEPEMEHHOM, OMHM3KHe K cpeaHeMy U K o0ouM Kpasgm. OOpaTHoe BEpHO sl MeHblleH
KPUBU3HBI.

6.1.4 HampasyieHHbI# KpUTe pUil IPUMEHSIOT TOJIBKO IIPU HAJIMYMH KOHKPETHOM HH(GOPMALIUHU O TOM,
KaK pacrpesieJieHue MOXeT OTIMYATLCS OT HOPMaJIbHOTo. DTa UH(pOpMaIusa MOXET UCXOIUTH U3 (DU3UYECKOi
TIPUPOABI JAHHBIX WA BUA BO3ZMYILCHUA, KOTOPOE MOXET MOBJIUATL Ha IPOLIECC, TCHEPUPYIOILU I COBOKYII-
HOCTb TAHHBIX.

Hamnpumep ToT dakT, yTo HepeMeHHas HEOTpULATEIbHA CO CPEJHUM apUDMETHYECKUM, OJIU3KUM K
HYJII0, B CPABHCHUU CO SHAYCHUCM CTAHAAPTHOI'O OTKJIOHECHH A, MOXET OBITH OCHOBAHHEM JJIA ITIOJTOXKUTE b~
HOU aCUMMETPHUM DPEaJbHOTO PACIpPEACICHUS BEPOSITHOCTEH . AHAJIOTUYHO, JTIO00E BO3MYILCHUE B TeHEpH-
PYIOIIeM COBOKYITHOCTD JJAHHBIX TIPOIIECCE, KOTOPOE CO3/aeT CMECh HOPMATLHBIX COBOKYITHOCTEN C OMHUM
CpENHUM, HO PasHBIMU JUCIIEPCUSIMHU, IPUBOIUT K PACIpe/IeICHUIO BEPOATHOCTEH, OTIMYHOMY OT HOpMaJib-
Horo ¢ B, > 3.

6.1.5 BeIGop HarpaBJICHHOTO KPUTEPUS CJIeYET OCHOBBIBATH Ha OGIIHX COOOpaXEHHAX O IIPHPOJIE Ha-
6.1I0Ie HUI MJIH TIpOLIecca, TEHePUPYIOIero 3TH HabGMI0eHUs, 2 He Ha KOHKPETHOM hopMe pacripeaesie HUd
BEPOATHOCTEH Hab/onaeMbIX 3Ha4eHU. B nocientem ciyyae MOIYT CUUTATECH OOBEKTUBHBIMH TOJILKO Pe3yJib-
TaThl MHOTOCTOPOHHETO KPUTEPHSI.

8
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6.1.6 Ecut x|, x,, ..., X, — 3HaUYEHUA CJIYIAHHON NEpeMeHHOM X cepun u3 n HabMOACHUH, TO CpeaHee
aprPMeTHYECKOe WK MOMEHT IIEPBOTO MOPsIAKA PACCUUTHIBAIOT 110 hopMysie
— 1 .
X=X @)

MOMEHTHI BTOPOTO, TPETHETO U UYETBEPTOTO TOPSIKOB COOTBETCTBEHHO (fj = 2, 3, 4) pacCUUTBHIBAOT TIO
dopmyie

m; = % E(x,. - )?)j . (8)

CraTUCTUKU KpUTEPHUA HAa aCUMMETPUIHOCTD U KPUBU3HY IPECACTABJICHBI B CJICAYIOIIEM BUIE COOTBET-
CTBCHHO:

VB | =~ ©)
2
u
_ M
by = - (10)

6.2 Hanpasennblil KpuTepuii IpoBepkH HA ACHMMETPHUIO, HCIIO/Ib3YIOUINIl CTATHCTHKY /b,

OTOT KpUTEepUl MNpUMEHUM Iipu n > 8 (U3 IpaKTUUYECKUX COOOpaxeHUi Tabnuiia § orpaHuvyeHa
3HaueHueM # < 5000).

Ecnu anpTepHaTUBHAS TUITOTE3a 3aKIOYAETCS B HAJUYUHU TIOJOXUTEIBHON aCUMMETPUU, KPUTEPUiA
CJIEYET BBIOJIHATD TOJILKO IIPH yCI0BUM my > 0. Eciin anbTepHaTHBHAA TUIIOTE3a 3aK/TIOYACTCA B HATHYUI
OTpHUILIATEIbHOM aCUMMETPUM, KPUTEPUIL CIIELYET BBINONHATE TOJILKO IIPU YCIOBUU My < 0.

B oboux ciyvasix peiieHre MPUHUMAIOT B ITOJIB3Y OTKJIOHEHUS Hy/IEBOI TMIIOTE3bI IPH YPOBHE 3HAYMMO-

CTH 0, KOorja CTaTUCTHKa ‘ ,]bl ‘ NPEBLIMIACT p-KBaAHTUID IUIA p = 1 —o.

B tabuuue § nprBeneHB 3HAYCHNS CTATUCTHKH ‘ Jbl | ma p = 0,95, p = 0,99 u 06beMa BEIOOPKH A.
Mpumep 1
[Tpumep OTHOCUTCS K TIPUMEHEHUIO HATIPABJICHHOTO KPUTEPUs] C aJIbTePHATUBHOI T'HITOTE30i ¢ UCTIONb-

30BaHUEM CTATUCTUKU +/ by . B Tabmuue 2 mpuseneHa cepus U3 50 He3aBUCHMBIX M3MePEHHIA TOMILMHEL 3460710~

nul) gepeBbes, NpeqHa3sHaYeHHBIX WIS UCTIONB30BAHMSA B KauecTse TejerpadHbIX cTo1608. ITockoabKy 3Ta
TOJIMHA HeoTpUlUaTeJbHAa U OJM3Ka K HYIIO, MOXHO IIPEATIONIOXHUTD MOJOXUTEILHYI0 aCHMMETPHIO.
ITo3TOMY HE06X0MUMO TIPUMEHUTH COOTBETCTRBYIOIIMIA HAIIPABICHHbIil KpUTEPUIl ¢ aJIbTepHATUBHOM THITOTE-

soit H, (VB > 0).

W3 monyyeHHBIX B X0 HaOIIONEHUIA 3HAYE - Ta6anuua 2 — 3HaueHUs TOIMHMHBI 3a60JI0HM s
HUIi, IpUBEICHHBIX B TAGIHLIE 2, BHIMUCIECHBI Clie- n =150
JAYIOIIKME [TIapaMeTPhI: Tomunza 3abononn
X =(1,25+135+ ...+ = :
_f ’1 25 ’ 2 873)2 3,10)/50 = 2.873; 1,25 2,05 2,60 3,10 4,00
my = [(1,25 — 8 )AL 1,35 2,10 2,60 3,15 4,00
+ (5,10 — 2,873)%]/50 = 0,937 921; 1,40 2,15 2,70 3,15 4,05
my=[(1,25 — 2,873 + ... + 1,50 2,15 2,75 3,20 4,05
+ (5,10 — 2,873)%]/50 = 0,254 559, 1,55 2,15 2,75 3,30 4,10
_ 1,60 2,20 2,80 345 4,20
rie X — cpenHee apuMETUIECKOE; 1,75 2,25 2,95 3,50 4,45
m,, m, — MOMEHTBI BTOPOTO H TPETHETO IIOPANKOB 1,75 2,35 2,95 3,50 4,50
COOTBETCTBEHHO. 1,85 2,40 3,00 3,80 4,70
1,95 2,55 3,05 3,90 5,10
1) — % o
IIJIOTHblﬁ3:ﬂ?;ZH:Becu:;pi§;:m Mojlofion, MEHee IIpuMedaHue— 3HaYeHUA TOIUMHBI 3260-
P ’ 1K HEIIOCPEACTBCH - JIOHU PAcCIONOXEHbl B MOPsIKE HEYObl BAHHS.
HO 110Jl KOpOoii.
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m
CrieoBaTeIbHO aCUMMETPHS COBOKYITHOCTH paBHA ,}bl = 3—3/2 = 0,280 .
nm

IIpu ypoese 3HauuMocTu o = 0,05, To ectb p =1 — o« = 0,95, u 06BeMe BBIOOpKHU # = 50 KpUTUYECKOe
3HAYEHUE CTATUCTHKU KpUTepus (3HaUeHUe p-KBaHTWIX) paBHO 0,53 (cM. Tabauiry 8). Dt1o 3HaueHue boree,

4yeM BHIUKCIIEHHOE 3HaueHue /b, = 0,280. 3HauuT Hy/eBas TUIOTE3a HOPMATILHOTO PacTipesie)ieHUS HE OTKIIO-

HAETCS TP BEIOPAHHOM YpOBHE 3HAYMMOCTH.

6.3 Hanpas.iennbiii KpHTEPHil NPOBEPKA HA KPHBASHY C HCHO/Ib30BAHMEM CTATHCTHKH b,

DTOT KpUTepUl TpUMEHUM MpH 7 > §; U3 MPAKTUIECKUX COOOpaxXeHUi Tabmuua 9 orpanuyeHa
3nayeHueM n < 5000.

B kxpurtepun Ha 6osbllyI0 KPUBU3HY IBTEPHATHBHAS THIOTE3a TPEACTAaBJieHA B CIICAYIONIEM BUJIE:
H, (B, > 3). Ecu BbIYNC/IEHHOE 3HAYEHHUE b, MPEBHIIAET KPUTUYECKOE 3HAYEHUE CTATUCTUKU KPUTEpHs
(3HaueHue p-xBaHTWIK) Npu p=1—o =0,95unu p=1—0a =0,9 u obveMe BLIOOPKU 1, TO HyJieBas
TMIIOTe3a JOKHA OBITh OTKJIOHEHa TP OMPEACICHHOM YPOBHE 3HAUMMOCTU, Hampumep a = 0,05 wumm
a = 0,01.

B kpurepuu Ha MeHBUIYIO KPUBU3HY aJlbTepHATUBHAS TUIIOTE3a TIPEICTABJICHA B C/IEAYIOILIEM BUIE:
H, (B, < 3). Eci BHIYMCICHHOE 3HAYCHUE b, MEHEE KPUTUIECKOTO 3HAYCHHS CTATUCTUKM KpUTEpHA (3HAYe-
HHe p-kBaHTWIK) Iipr p= o= 0,05 wmm p =o = 0,01 1 06BeMe BHIOOPKHU 71, TO HyJIeBad THITOTE3a JOJIKHA
OBITH OTKJIOHEHA TIPY OTIPEJIEICHHOM YPOBHE 3HaUYMMOoCTH, HaipuMep «a = 0,05 wiu 0,01.

B Tabnuue 9 npuBeneHbl KpUTHYECKUE 3HAYCHUA CTATUCTUKU KPUTEpHs (3HAUEHUE p-KBAHTWIM) b, mjist
p=10,01, 0,05, 0,95 u 0,99 u o6bemMa BHICOPKH 7.

IMMpumep 2

IMpuMep OTHOCHUTCA K MPUMEHEHWIO HATIPABICHHOIO KPUTEPHsSl Ha KPUBH3HY C UCIIOJb30BAHUEM
CTaTUCTUKY b,. B Tabnuue 3 npusenena cepud us 50 HE3aBUCUMBIX H3MepeHUH. B mamepuresibHoM nipubope
cymectByet nedexr. HekoTopbie U3 U3MepeHUit MOTTU TIOABEPTHYTHCS BIMSAHHIO 3TOT0 AedeKTa, IPUBOIS-
1IETO K Bapualliy pacCesTHUST STUX U3MEPEHMUIA.

N3-3a ynoMsiHyTOTO IeheKkTa MOKHO MPEAIONIOXUTD, UTO JUIS pacrpeae/ieHUs HaOoneH1ii HeoOXoau-
MO UCITOIb30BaTh CTATUCTUKY b,, COOTBETCTBYIOLIMH HATIPABJICHHBII KPUTEPUIL U AJIbTEPHATUBHYIO THIIOTE3Y
H B, > 3).

Ta6nnmua 3 — Cepus us 50 usMepenuit Ha ocHoBe TIONyYeHHBIX 3HAYEHUM, NpUBeE-
3Havenns uIMepeHNIt JICHHBIX B Ta0Jinlle 3, BHIYUC/IEHDI CJIeAYIOlIHe Ta~-
paMeTpHI:
9.5 5,1 57 16,6 12,9 X =(9,5+ 14,4+ ...+ 6,0)/50 = 10,542;
14,4 58 10,8 20,9 13,3 —109.5 — 1054272
102 92 25 215 85 my = 1(9,5 — 10,5422 + .. +
42 12,9 55 9,1 33 + (6,0 — 10,542)2]/50 = 37,996 4;
17,1 6,3 8,6 11,9 1,4 m,=1[(9,5—10,542)* + ... +
4.4 3,1 7.4 12,9 12,9 _ 4 =
4 39 69 %6 163 _+ (6,0 — 10,542)*1/50 = 7 098,04,
8,5 11,9 79 7,5 15,6 TIe X — cpegHee apu(pMETUUECKOE;
9,9 11,4 3,6 5,4 11,4 M, M, — MOMEHTBI BTOPOTO U 4YETBEPTOTO IOPSAI-
7,7 59 73 32,0 6,0 KOB COOTBETCTBEHHO.

My
CiemoBaTelbHO KpHBHM3HAa COBOKYIIHOCTH by, = — = 4916
ny

I1pu yposne sHauumoctu o = 0,05, To ectb p = 1 — o0 = 0,95, 1 06BeMe BEIGOPKU 7 = 5() KPUTUUECKOE
3HAYECHME CTATUCTUKY (3HAYCHUE p-KBaHTILIN) KpUTEepHs paBHO 3,99 (cM. Tabmuity 9). BeruucieHHOE 3HAUEHVIE
b, = 4,916 Gosiee 3TOro KPUTUUECKOTO 3HAUCHUSI, TIO9TOMY HyJIeBast TUITOTe3a OTKIOHAETCA B I10JIb3Y aIbTep-
HaTUBHOH 11pM ypoBHE 3HaYMMOCTH o = 0,05. DTo 3HAUUT, UTO pacmpeAescHUe 3HAYEHUI, TOJYYEHHEIX B
pe3yibTaTe U3MEPEHU, UCKAKEHO U UMeET GOJIbIIYIO KPUBU3HY.

Kpome Toro, Kxpuruueckoe 3HaueHUE CTATHCTUKU IIPU ypoBHe 3HauuMoctd o = 0,01 pasHo 4,88,
II03TOMY OTKJIOHEHHWE HYJIEBOI TMITOTE3bl IIOATBEPKICHO M Ha 3TOM YpOBHE. MOXHO cresaTh BBHIBOJ, 4TO
CYIIECTBOBAaHUE PEATBHOTO UCKAXEHHS JaHHBIX 60jiee IIPaBIoIIONo0HO.

10
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7 CoBmMecTHbIii KpPHTepHil, HCHOJB3YIOIMI CTATHCTHKH /b H b,
(MHOroHANpaBJICHHDIH KPHTEPHii)

CoBMecTHBIN KpuTepuii npuMeHUM 1ipu 20 < n < 1000.

7.1 AsipTepHaTUBHAS TUIIOTE3a COCTOUT B CIIEYIONIEM: paclipeie/icHI e BepOSITHOCTE MIMEET aCUMMET-
pUIO, OTIIMYHYIO OT HyJs, ¥ (WIM) KpUBU3HA OTJIMYHA OT KPUBU3HBI, CBOICTBEHHON HOPMAJIBHOMY paclipe-
genenuto (6e3 ykasaHus HampaBiIeHHs KaXIOTO OTKJIOHEHMs ). AJIBTepHATUBHAsS THUIIOTE3a UMEET OIUH U3
BUJIOB:

H (JB; # 0 u (um) B, #3).

Kaxnoe u3 coseranuit /B, #0,B, =3 wm /B, #0,B, =3, wm /B, =0,B, = 3 MOXeT ObITh
BBIOPAaHO Ha PaBHBIX OCHOBAHUAX. TeCT MHOTOHATIPABJICHHBII 1 IIPEIHA3HAYCH BHIABUTH COUETAaHHE HEHYJICBO

acummerpuu + B; # 0 u (wiu) KpuBusHb B, # 3.

JlaHHBI COBMECTHBI KpUTEpUil M3-32 BHIGOpPA CTATUCTUKM HeJb3d CYUTATH MHOTOCTOPOHHHM
KPUTEPUEM B CTPOTOM cMbIcie. [1Jis1 HanipaBJIEHHBIX KpUTepHEB ero IIpUMeHeHHEe MOXET OBITh OIIpaB/IaHO
TOJNILKO COOOpakeHUAMM, OCHOBAHHBIMU Ha MPUPOIE HAOJIIOACHUIA WIK Tpoliecca, TEHEPUPYIOIETO 3TO
HaOmoneHne.

7.2 CTaTiCTHKA STOTO KpUTepHUs 06pa3oBaHa Napoii 3HAYEHHI CTATUCTHK ./ b, u b,, onpeneseHHbIX B
dopmynax (9) u (10) mo 6.1.6. [1pu HyJIeBOil rUNOTE3e HOPMATBHOCTH MOXHO IIOCTPOUTH 06/1aCTh BOKPYT

touku (0; 3), B KOTOPYIO TOUKA (| Jo|; bz) TIONAJaeT C BEPOSITHOCTBIO p (C OCSIMU KOOPIUHAT L b , b,).

Kpusble, orpanuumBaromme 3Ty o6j1acTh, IOKa3aHbl Ha pUcyHKe 9a) mpu p = 0,95 u pucyske 9b) npu
p=0,99 g pasindHBIX 00BEMOB BHIGOPKU 7.

[Ipu ypoBHE 3HAUMMOCTH 0. = 1— p KpUTHIECKas 061aCTh KpUTEpUs 06pa3oBaHa TOYKAMU, JI€XaIIUMU
BHE KpPUBOIi, COOTBETCTBYIOLLEH 00beMY BEIOOPKH A.

IMMpumep 3

COBMECTHBIN KPUTEPUIA, UCIIONB3YIOWIMI CTATUCTUKHU 4/ by ¥ by, MOXHO TIPUMEHUThH K JAHHBIM
rpuMepa 2.

Ha ocHoBe 3HaueHUil, IPUBENEHHBIX B TAOIULE 3, BEIYUCIIAIOT BLIGOPOUHLII LEHTPAILHLIIL MOMEHT

TPETHETO [TOPAIKA!
my=1[9,5 — 10,542)% + ... + (6,0 — 10,542)3]/50 = 308,106.

Orcroma |[b, = my / m3/? = 1315.

Ha pucynke 9b) Touka (‘ Vv by ‘ =1315; b, = 4,916) JIEXUT JaTeKo BHe KPUBOIl, COOTBETCTBYIOMIEH

o6bemy BeIGOpKU 1 = 50 aia ypoBHs 3HauuMocTu o, = 0,01.

ITosToMy HyNIEBYIO TMITOTE3Y HOPMAIBHOTO PACIIPeieIEHUS OTKJIOHSAIOT HA 3TOM YPOBHE 3HAYUMOCTY B
[IOJIb3Y AJBTEPHATUBHON TUIIOTE3Bl. DTO O3HAYAET, YTO pacripejie/ieHre BepOSITHOCTEN U3MEPEHHOI XapaKTe-
PUCTUKHU OTIMYHO OT HOPMAJIBHOTO.

8 MHorocTopoHHHe KpUTEpHH

8.1 O6mue noioxeHus

8.1.1 MHoOroCTOpOHHME KPUTEPUU MIPUMEHSIOT B TOM CIIyYae, €C/IM HET allpUOpHO MHGOPMALIUK O
THUIIE OTKJIIOHEHUA OT HOPMaJIBHOIO pacIipe/IeIeHNA.

8.1.2 B macToslleM cTaHAapTe MPEACTaB/ICHBI 1Ba MHOTOCTOPOHHUX KpuTepus: [llanupo-Yuixka u
Snnca-Ilanma. Kpurepnii Llanupo-Yuika BHIOUPAIOT, KOIa Ha OCHOBE MCXOMHBIX JAHHBIX MOXXHO BBIGPATL
aJISTEPHATUBHYIO TUIIOTE3Y CJIEAYIOLIEr0 BUAA: IPUMEPHO CUMMETPUYHOE PACIIPE/IEIEHIE ¢ YObIBAIOILIEH KPH-

11
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BU3HOM (TO ecTh |/ By | <1/ 2 u B, < 3) win acuMMeTpuYHOE pactipesenerue (Hanpumep |4/ B, [>1/2),B
2

TIPOTUBHOM CJIy4ae BeIOUPAIOT KpuTepuit drrca-[Tamwm.

8.2 Kpurepuii Illanupo-Yuika

10T KpUTepuil npuMeHuM TIpu 8 < n < 50. Mastbie BEIOOPKH € # < § TIpu 0GHAPYXEHUU OTKIIOHEHUIT OT
HOPMAJIBHOTO pacIpeeeHus He 1al0T JOCTOBEPHBIX PE3Y/ILTATOB.

Kputepuit oOCHOBaH Ha perpecCHOHHOM aHAIN3e TIOPSIKOBBIX CTATUCTUK IO UX OXUIAEMBIM 3HAYEHUSM.
DTo KpuUTepuil THUMa JAUCIIEPCUOHHOTO aHaiu3a s TosHoi BeIOOpKHM. CTaTUCTUKA KPUTEpPUS —
OTHOILIEHUE KBajIpaTa CyMMbI JIMHEHHON pa3sHOCTU BHIOOPOYHBIX MOPSIKOBEIX CTATUCTUK K OOBIMHOM OLIEHKE

JIACTICPCHI.
Kputepnii ocHOBaH Ha YIIOPSAIOYCHHEBIX Ha0MoaeHUIX. Ecim ceprio U3 n He3aBUCUMBIX HAOIIOIEHUIA,
PacTOJIOXEHHYIO B ITOpSAAKE HeyObIBaHMA, KaK yKaszaHo B 5.3, 0003HaYUTh CUMBOJIAMH X, X,, ..., X,, TO

BBIYUCIISIOT IIPOMEXYTOUHYIO CyMMY .S 110 (hopMmyIe:

S =2 [x(m—l—k) - xk] ) (1D)

rae k — HMHIOEKC, UMEILMil 3HaueHus ot 1 go n/2 wim ot 1 1o (n —1)/2 1ipyl YETHOM U HEYETHOM A
COOTBETCTBEHHO;
@, — K03(bGHULNeHT, UIMEIOILNII crielnaibHble 3HaYeHN 1711 00beMa BLIOOPKH # (3HAYEHHUS g, TIPUBEJIE-
HBI B Tabnuie 10).
B 3T0M ¢imyuae craTucTHKa KpuTepusa W niprnHUMAaeT BUI:

W =25*/(m,), (12)

e nmy = 3 (x; - )?)2 ;

n — o6bveM BHIGODKU;

m, — BbIOOPOYHBII LIEHTPAIbHBIH MOMEHT BTOPOTO ITOPSIKA.

Ecnu 3HaYeHUsT HEKOTOPBIX HAGTIONEHWH paBHBI, YITOPAIOUYCHHAS! CEPUSI HYMEPYETCs C TIOBTOPEHUEM
paBHBIX HabJII0AEHUU CTOJIBKO pa3, CKOJbKO OHU BO3HHKAIOT B UCXOIXHOM CepUH.

[Tpu ypoBHE 3HAUMMOCTH 0 = p KpUTHYECKasA 00JIACTh KpUTepHs 00pa30oBaHa 3HAUEHUSIMU, MEHBIITUMU
YeM p-KBAHTWIb Ui p = o. Tabmuua 11 cComepXuT p-KBaHTUIA CTATUCTUKH Kputepuss Wmia p = o =0,01 u
p=0=0,05.

IIpumep 4

[Tpumep npumenenust kpurepus Lllanupo-Yunka. TaGnuia 4 coepXuT YHOPSJIOUEHHYIO CEPHIO U3
n = 44 He3aBUCUMBIX 3HAUCHUH TOJOBBIX OCAIKOB, COOpaHHBIX Ha MeTeocTaHIuU. McItonb3ys TabImyHbIe
3HAYCHUSI, MOXHO BEIUUCIIATE:

X= Y x, /44 =34545 /44 = 785114.

nm, = 3 (x, — X)° = 630872.

Jnst o6erdeHnst BHIMUCICHUH B TaG/IM1e PUBCACHBI SHAYCHUSA Xy, X,y gy U Xy g gy — Xp -

Hcnionb3ya sHaueHusa KOG dULIMeHTa a,, B3AThie U3 Tabmuiel 10 ¥ BocTIpou3sBe/icHHBIE B Tabuile 4,
MOXXHO BBIYUCIUTH 3HAYCHUA .S

S = X a; (X — x| 203872 x 554 + 0,2667x500+ ... + 0,0042 x 9 = 787,263,

Cnenosarenpuo W = S (787,2627)* / 630872 = 0,982.

nm;

Tabmuua 11 maer 3HaueHue p-kBaHTWIA A n = 44 u p = o = 0,05, paBHoe 0,944. [TocKoJibKY 3TO
3HAYCHHUE MeHee 3HaUCHUA W, To Hy/neBas T'MIIOTe3a O HOPMaJbHOM pacripee/ieHUH He OTKJIOHAETCS NpH
ypoBHe 3HauuMocTH o = 0,03.

12
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Ta6nuuma 4 — ExeromHsle ocaaky, 3aMKCHPOBAHHBIE HA METEOCTAHIINN

k Xk Xorv1-t) X1 ™% a4 k Xk KXtk Xenr1 ™% a4
1 520 1074 554 0,387 2 11 711 873 162 0,104 9
2 556 1056 500 0,266 7 12 713 862 149 0,094 3
3 561 963 402 0,232 3 13 714 851 137 0,084 2
4 616 952 336 0,207 2 14 719 837 118 0,074 5
5 635 926 291 0,186 8 15 727 834 107 0,065 1
6 669 922 253 0,169 5 16 735 826 91 0,056 0
7 686 904 218 0,154 2 17 740 822 82 0,047 1
8 692 900 208 0,140 5 18 744 821 77 0,038 3
9 704 889 185 0,127 8 19 745 794 49 0,029 6
10 707 879 172 0,116 0 20 750 791 41 0,0211
21 776 786 10 0,0126
2 777 786 9 0,004 2
[Tpumeuanne— YonopsamoueHHas cepus u3 44 HaGMoAeHUI1 U COOTBETCTBYIONINE UM 3HaYeHHUA Koadhdu-
uueHrtos kpurepus llanupo-Yunka a,, rne kK — HoMmep MHmekca, k=1, 2, .., 22.

8.3 Kpnrepuii Dnnca-Ilanm

DTOT KPUTEPUli IpUMEHUM TIpH # > 8. Massle BoIGopKH ¢ # < § TIpH 0OHApYXeHUH OTKIOHEHHUI OT
HOPMAJTLHOT'O pacripe/ie/IeHUs He Jal0oT JOCTOBEPHBIX PE3YJIbTATOB.

MHoToCTOpOHHUY KpUTEPUI C BBICOKOH MOILTHOCTHIO I1PU MHOTHX JIbTEPHATUBHBIX TUIIOTE3aX UCTIONb-
3yeT CyMMY KBaJIpaTOB MOAYJIeH pasHOCTU MEXIY XapaKTepUCTUIECKUMU (PYHKIIUSAMU HA OCHOBE BBIGOpOY-
HBIX JaHHBIX ¥ HOMAJIBHOTO PACIpeAeieHUs C BECOMBIMU KO3 PUIIMEHTaMMU.

Ilo n HabmoaEeHUAM x; (=1, 2, ..., n) BEIYUCISIOT CAEMYIOIINE ITapaMeTPhI:

- 1%
¥ XX (13)
nu
2
15 —
m=y 2 -5, (14)
Ime X — cpelHee apuhMeTHIecKoe;
m, — BBLIOOPOYHBIH LEHTPATBHBIA MOMEHT BTOPOTO ITOPAMIKA;
n — 00beM BHIOOPKU.
Craructuky Kpurepus T, Dnnca-Ilamin BHMUCIAIOT 10 popmyie
2 2
k-1 - — — P
2 R N S b Ut )
TEP =1+ 3 + n kgz jgl €Xp 2m, - \/EZ‘,I exp 4m, . (15)

ITopsiaok 3HauYeHUI IPOU3BOJIEH, HO OH JIODKEH OCTABAThCS HEU3MEHHBIM B TeUSHHE BCEX TIPOBOAUMBIX
BBIUKCIIEHUN.

AJITOPUTM BBIMUCIICHUSI CTATUCTUKK KpuTepus 1, Dmrica-Ilaiim nmpeacTasied Ha pUCYHKe 8.

HyieByio rUIoTesy OTKJIOHAIOT, eC/TU BEMUCIEHHOE 3HAYCHNE CTATUCTUKY 1), TIPEBbIIIAET p-KBAHTIWIb
IPU JTAHHBIX YPOBHE 3HAYMMOCTU O U OObeMe BBIOGOPKU 7. p-KBAHTWIM CTATUCTUKU KpuTepus I, MpH
p=1—0=0,90;0,95; 0,975 u 0,99 npusegens! B Tadauie 12.

13
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3anucaTth 061-6M BEIOOPKH 71

Y

3anwucaTe Bce 3HAYEHHA BRIDOPKH X;

Y

BIYUCITATH H 3aITOMHHUTL CPECIIHE -

— n
apu(METHYECKOE ¥ = lz X
j=1
I_ICHTpaJTBHHﬁ MOMECHT BTOPOTO
2

nopagka m, =—Z(x -x)

j—]

x

Boryucnuts 1 3an0MHHTB

A=42 Zexp{-———— ()an)z}

v

YcTaHOBUTD
k=2,3,4,...,n

Boruncoure

oofrlizsl]

mpu 1 < j < (k-1) 1 npocyMMH-
poBathb Bce n(n — 1)/2 uneHoB

Brruucauth

TN

k=2] 1

X

BrluMcauTh CTaTUCTUKY

n
—+B-4
3

Tpp =1+

Pucynox 8 — AnropuT™m BBIYHCIEHUSA

T

CTaTUCTUKK Kputepus Dunca-Ilammm

Mpumep 5

[Ipumep mpumeHeHus Kpurepusa Drmica-Ilamm, Tadnuia 5
COMCPKUT Ceprto U3 25 3HaUeH Uit X; TOKasaTels IPOYHOCTH
BUCKO3HOI HUTU, U3MEPEHHOMN IIPU CTaHL[apTHLIX YCIOBUSIX B
TIPOU3BONBHBIX eAuHULIaX. [JOomoMHUTENLHO JaHH TIpeobpaso-
BaHHBIC 3HAYCHUA ;= lg (204 x), KOTOpBIE pacCesiHBI OKOJIO
TIPSIMOI TUHUH, HaHeCCHHOI/I Ha 6yMare JUTS HOPMAJIBHBIX Bepo-
SITHOCTHBIX TPa(hKOB.

Ha ocnoBe naHHBIX TaOMUIIBI 5 BEIYUCICHO 3HAUEHUE CTa-
TUCTUKU Kputepus Tgp ) = 0,612 ¢ UCITONB30BaHNEM KaJbKYy-
X,

aaropa. Ucronpsyem Tabmuity 12 A/ 1OMCKa 3HaYeHUs KBaH-
TIwis ypoBHs p =1 — o= 0,99 ripu n = 25. B Tabuiie ycTaHoB-
JIEHBI CIIENTYIOTHe 3HAYSHU:

it n =20 p-kBaHTHIb paseH 0,564,

g n =30 p-KBaHTWIb paBeH 0,569,
C TIOMOIIHI0 UHTEPITOALINY 3HAYEHUI, IIPUBEACHHBIX B TabIu-
ue 12, MOXHO OUEHUTh, YTO p-KBaHTWIb Uil n = 25 OGyner
paBeH npubmsuTensao 0,567, BulunciieHHOE 3HaYeHue TEP(X)

MPEBBILIAET 3TO KPUTUUECKOE 3HAYCHUE, TI0OTOMY HYJieBas -
110Te3a OTKJIOHSETCA MPH ypoBHe 3HaYUMOCTH o = (0,01 ji/1s1 3Ha-
yeHU! X;.

Ha ocHose manHbIX TaOMHIiBI 5 HalijieHO TEP( ) = (,006.
Z

[Tockonbky 3T0 3HaYeHHE MEHEe KPUTHUYECKOTO 3HAUCHUS LIS
n =25, TO HyJlIeBad TUI0OTe3a IS IPeoOpa3oBaHHBIX 3HAYCHMUIA
Z; HE OTKJIOHSICTCSL.
" Bror TMpuUMep TOATBEPXKIAaeT M3BECTHHIA (akT, 4To
3HayeHMs T[0oKa3aTeisl MNPOYHOCTH BUCKO3HOM HHTU HOIYH-
HAI0TCA JiorapudMU4eckdl HOpMaJbHOMY 3aKOHY paclipese-
JICHUS.

IIpumep 6

IlpuMep meTaJbHO OIUCHIBAET TPOLEAYPY BBIYHCICHHS
CTAaTUCTUKU KpUTePH T, B COOTBETCTBHM C bopMyJioii (15).

Bropoii cronben TabauLb 6 comepXut r = 10 3Haue-
HUAM X;, JUIA KOTOPHIX MOJDKCH OBITE IIpOBENEeH KPUTCPUi
Drmrca- I'Iamm Cornacuo BepaxeHuaM (13) u (14), nonyyaeM

X =104 u m, =11858.

Tep

abnrwuna 5 — 3HaueHHUs NoKasaTelss IPOYHOCTH BUCKO3HOM HUTH

MBMepeHHbIC 3Ha4YEeHUsA )9 l'lpeoGpaaonaHHble 3HaycHUst zj MBMepeHHble 3HAYCHNA x/ l'lpeoGpaaoBaHHbIe 3HaUeHU4 Z/
147 1,756 9 2,021
186 1,255 156 1,681
141 1,799 176 1,447
183 1,322 160 1,643
190 1,146 174 1,477
123 1,908 153 1,708
155 1,690 162 1,623
164 1,602 167 1,568
183 1,322 179 1,398
150 1,732 78 2,100
134 1,845 173 1,491
170 1,531 168 1,556
144 1,778

14
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JBoiiHag cymMMa B TPEThEM WieHEe BbipaxeHus (15) saBisieTcst KoHeuHOU cepueit (n — 1) mojcepuii,
IepBasi U3 KOTOPHIX UMeeT OJUH WieH, a ocaeanssa (n — 1) wieH.
J 7151 T1epBOit ITOACEPHH YCTAHOBJICH UHAEKC & = 2 U eIMHCTBEHHbIN WIeH CyMMBI, PaBHBII

- (¥ - x) .
€Xp 2my , TTonyded 1pu j = 1. Bo BTOpOii Momcepun yCTaHOBIEH WHAEKC k = 3 U cyMMa

HUMECT JBa YJICHA, PaBHBIC!

- (Xl - X3)2 - (Xz d X3)2
X\ gy (M OXD VT 2 [

KOTOpBIE IOjIyyeHsl 1Ipu j = 1 u j = 2. [l nocjenueii noacepun pukcuposan uHaeke k = 10, u cymma
UMeeT 9 WiIeHOB, paBHBIE:

- (s - o) = (o - x0)®
XD\ gm, [ OXP 2, ,

KOTOpHIe TTONyYeHsl Iipu j =1, 2, 3, ..., 9.

Ta6nwmuma 6 — 3HadeHns MoKasaTeNs NPOYHOCTA BUCKOZHOW HUTH — BBIYMCIIEHWE CTATUCTHKU Kputepus Tigp

2 2
- (xj - xk) - ("j“f)
exp T exp T
k=2 k=3 k=4 k=35 k=6 k=17 k=38 k=9 k=10
J x; ji= | J= i= ji= i= i= | ji= i= j= j=1,..,10
1 49 0,9996 | 0,8977 | 0,2192 | 0,2083 | 0,1684 | 0,0769 | 0,0587 | 0,0304 | 0,0205 0,5285
2 5,0 — 0,9095 | 0,2304 | 0,2192 | 0,1778 | 0,0821 | 0,0629 | 0,0329 | 0,0222 0,5407
3 6,5 — — 0,4421 | 0,4258 | 0,3633 | 0,1977 | 0,1593 | 0,0933 | 0,0673 0,7257
4 10,9 — — — 0,9996 | 0,9895 | 0,8723 | 0,8154 | 0,6668 | 0,5790 0,9947
5 11,0 — — — — 0,9933 | 0,8853 | 0,8303 | 0,6842 | 0,5966 0,9924
6 11,4 — — — — — 0,9312 | 0,8853 | 0,7520 | 0,6668 0,9791
7 12,7 — — — — — — 0,9933 | 0,9312 | 0,8723 0,8945
8 13,1 — — — — — — — 0,9664 | 0,9207 0,8575
9 14,0 — — — — — — — — 0,9895 0,7609
10 14,5 — — — — — — — — — 0,7016
CymMma | 104,0 | 0,9996 | 1,8072 | 0,8916 | 1,8528 | 2,6923 | 3,0455 | 3,8052 | 4,1573 | 4,7350 79757
O6mas cymMma 23,9865

3HaueHus WieHOB Wi n—1=9 roacepuil epeunrcieHsl B cronouax 3—11 tabnuiisi 6.

12-i1 cronbe1r mokassiBaeT # = 10 wieHaM CYMMBI B YeTBEPTOM WieHe BripaxeHus (15).

st xaxroro u3 riocieaHux 10 cron611oB Tabauibl 6 BHIYUCISHBI MX CYMMBI M YKa3aHbl BHU3Y CTOJIO1IA.
Bce 45 uneHoB, IpuUHAIEXAIUX CyMME B TPETheM uieHe Beipaxedus (15), mocie CyMMUPOBAHHUS JAId

2
0 k-1 - (xj - Xk)

00IIYIO CYyMMY k§2 E‘l 2 O e 23,9865.

15
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OxoHuaTenbHO BeIpaxeHue (15) nojcuuTaHo U paBHO
Tep =1+ ]TO3 + (& x 23.9865) - ({2 x 7,9757) = 0,2914.

IMpu n = 10 Tabnuia 12 cogepXXUT 3HaUYeHUE p-KBAHTWIS Ui p = 1—a = 0,95, paBHoe 0,357. Berauc-
JeHHoe 3HaueHue T, = 0,2914 He mpeBHIIAET 3TO KPUTUYECKOE 3HAYEHHE, TOITOMY B 3TOM NpUMeEpe
HyJIeBasl THIIOTe3a He OTKJIOHSIeTCSl IPH ypoBHe 3HauuMocTu o = 0,05.

9 CoBMecCTHBIH KpUTEpHIi, HCIOJIb3YIOIMI HECKOJbKO HE3ABHCHMBIX BbIOOPOK

Kpurepuil npuMeHUM IpU HECKOJIBKUX BLIOOPKAX OAMHAKOBOTO 00beMa ¢ /1 > 8, OTHAKO U3 IIPaKTU4ec-
KUX coobpaxeHuii Tabauua 13 orpaHuyeHa 3HAYEHUAMH Ko3adbduimerTos i # < 50. OHa oCHOBaHa Ha
TIPEANOIOXEHUH, YTO HE3aBUCUMBbIE BBIOOPKH B3ATHI U3 OJHOM COBOKYIIHOCTH.

Bo MHOTUX Cityyasix HE0OXOIMMO TIPOBEPUTH OTKIIOHEHHUE OT HOPMAJIBHOTO pacripe/iesieHUs, UCI0JIb3ys
HECKOJIBKO HEe3aBUCUMBIX BEHIOOPOK, IOCKOJIBKY KaXas OTIAe/bHAsA BRIOOPKA CITUILIKOM Majia, 4To6b 0OHapy-
JKUTH TaXe 3HAYUTEIbHOE OTKJIOHEHHE OT HOPMATTbHOTO pactpeaeneHus. B Takoit curyaliny npuMeHsII0T MOIU-
¢unmuposadHbIi Kputepuii Llanupo-Yuika.

J171s1 h ITOCIIe0OBATEIbHBIX BHIGOPOK 00BEMOM 7 KaXasi, OTOOPAHHBIX U3 O{HON COBOKYTIHOCTH, TIOA-

CUNTHIBAIOT 3HAYE HUS W, (j=1, 2, ..., h) cornacHo BeIpaxeHmio (12). 14 COBMECTHOTO KpUTEpUA BHIYHC-
JISIOT IIPOMEXYTOUHbIC 3HAYEHNUS! CTATUCTHKA G; COBMECTHOIO KPUTEPHUSI 10 (popmyJie
G=1,+35,v;, (16)
TJle V; — BCIIOMOTaTe IbHasl BEIMHHA COBMECTHOTO KPUTEPHSL, PACCYHTHIBAaeMast 1o GopMyJie
W, —¢
_ J n .
v, =In {—1 W, [ (17)

Y, 8, 4 €, — KO3GOUUMEHTHI IS IIPeodpasoBaHUA W/ B Gj, TIpUBENCHHEIE B Tabmie 13.

B criyuae, ecim ocHOBHOE pacIipeesieHe BEPOSITHOCTEH HOPMAIbHOE, IEPEMEHHbBIC G/ TIPUOTU3HUTEIHEHO
CJIENYIOT CTaHIAPTHOMY HOPMaTbHOMY pacrpeneneruio. CpeaHee apupMETHICCKOe 3HAUCHHE IEPEMCHHO G
paBHO

==
'M}

G = G; (18)

~
]

¥ CTATUCTUKOU KPUTEPHS ABJAETCA BRIpAXeHHe L/ i x G , Tie A — YUCIIO TIOC/e[0BATENbHBIX BHIGOPOK.
HyneBas runoresa OTKIOHAETCA IIPU YPOBHE 3HAYUMOCTH 0., ECJIU

ﬁ x G < Ui_g » (19)

Iie U_, = U, — p-KBaHTIWIb CTAHAAPTHOTO HOPMAIbHOTO 3aKOHA PaCTipee/ICHuUs.

Mpumep 7

[TpuMep npuUMeHEHUI COBMECTHOTO KPUTEPHS, UCIONb3YIOIETO HECKOJIBKO HE3aBUCHMBIX BHIOOPOK.
Wmetorcs 22 cnyvaiinbie BHIOOpKH (A =22), Kaxaas o6beMoM 1 = 20, oToOpaHHbIEC U3 OJHOI COBOKYITHOCTH.
W3MepsioT 3HaYeHUE CJiyyaiiHoi mepeMeHHOH X 3Tux 20 00BEKTOB, KOTOpas B IIPEANOA0XEHUU UMEET pac-
TpeeeHe, OTMHYHOE OT HOopMainbHOTO. 151 Kaxmoi BRIOOPKU BEIMUCIISIOT COOTBETCTBYIOLIME 3HAYEHUS
WJ. (j=1, 2, ..., 22) cornacHo BblpaxeHuio (12). 22 sHaueHus Wj ripuBeneHsl B Tabmmire 7. M3 Tabmunbl 13
B3AITHI ClleAyoIye KO3)GUUUEHTHI:

Yy = — 3,153; §,, = 1,802; &,; = 0,2359.

Hcnons3ys 511 3HaYeHUs K03GhOULMEHTOB, BEIMUCIISAIOT COOTBETCTBYIONINE 22 3HAYCHUA Gj COIJIaCHO
peipaxenusaM (16) u (17); sHaueHUA I/VI " Gj TipUBEAEHHI B TadH1IE 7.

16
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Tabnuna 7 — 3”HaveHus W/ " G/ s 22 BHIOOPOK 06beMOM 71 = 20, B3ATBIX U3 OJHON COBOKYITHOCTH

Howmep W G Homep w G
BbIOOPKY J J BHIOOPKY I !
1 0,9543 —0,189 12 0,9218 —1,240
2 0,9645 +0,292 13 0,9551 —0,155
3 0,9148 —1,413 14 0,9338 —0,909
4 0,8864 —2,008 15 0,9584 —0,009
5 0,9573 —0,059 16 0,9088 —1,552
6 0,9158 —1,389 17 0,9028 —1,683
7 0,9462 —0,503 18 0,8947 —1,849
8 0,9277 —1,083 19 0,9488 —0,407
9 0,9639 +0,260 20 0,9445 —0,563
10 0,9363 —0,833 21 0,9471 —0,470
11 0,9067 —1,598 22 0,9451 —0,542
CyMMma —17,902

Mo Tabaure 11, HaxoAsaT 3HAYEHHE CTATUCTUKY (3HaYeHHe p-KBauTwin) W, pasuoe 0,868 mia n =20
rpu ypoBHe 3HaunMocTy o = 0,01.

M3 Tabnuuel 14 3HaueHUe p-KBaHTWIN JUIs \/7 x G paBHO

Uy = — Uy gy = —2,326

npu ypoBHe 3HauuMoct o = 0,01.

Ilo pe3yabraTaM 06paGoTKH KaXM0ii U3 3THX 22 BRIGOPOK HEJb3s BBISIBUTH OTKJIOHEHHE OT HOPMAJIbHO-
TO pacIipeesieHys IIpY JAaHHOM YpoBHe 3HaUUMOoCTH o = 0,01, MOCKONMBKY HY OAHO U3 3HaueHui W, He Menee
KpuTHueckoro 3HaueHus 0,868 1 HY OJHO U3 3HAYCHMIL Gj HE MEHEE KPUTHYECKOI0 3HaUeHHUA MUHYC 2,326.

CoBMECTHOE OlleHMBaHUeE Beex 22 BRIGOPOK 1aeT G = —17,902 / 22=-0814 u ﬁ x G = - 382.

3HaueHue ./ h x G CpaBHUBAETCSl CO 3HAYCHUEM —up=—2,326 pu ypoBHe 3HauuMocTu o = 0,01.

ITockonbpKy BEIMHCIEHHOE 3HAUeHUE MUHYC 3,82 JIeXKUT 3HAYUTEIbHO HUKE HalileHHOTo B Tabnulie 14 3Have-
HU, TO HYJIEBYIO TUIIOTE3Y OTKJIOHSIOT MpPU ypoBHE 3HaUUMocTH o = 0,01.

10 CraTucTHueckue TaO0UIbI

Ta6nuuma 88— Kpurepuit npoBepkrn Ha acCUMMETPHUIO; 3HAYECHUS p-KBAHTWIN IJId CTATUCTUKU ‘1/ b | npu
p=1—0a=0,951u0,99

P P

n n
0,95 0,99 0,95 0,99
8 0,99 1,42 60 0,49 0,72
9 0,97 1,41 70 0,46 0,67
10 0,95 1,39 80 0,43 0,63
12 0,91 1,34 90 0,41 0,60
15 0,85 1,26 100 0,39 0,57
20 0,77 1,15 125 0,35 0,51
25 0,71 1,06 150 0,32 0,46
30 0,66 0,98 175 0,30 0,43
35 0,62 0,92 200 0,28 0,40
40 0,59 0,87 250 0,25 0,36
45 0,56 0,82 300 0,23 0,33
50 0,53 0,79 350 0,21 0,30

17
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Oxonuanue mabauyvt 8

P 14
n n

0,95 0,99 0,95 0,99
400 0,20 0,28 1000 0,13 0,18
450 0,19 0,27 1200 0,12 0,16
500 0,18 0,26 1400 0,11 0,15
550 0,17 0,24 1600 0,10 0,14
600 0,16 0,23 1800 0,10 0,13
650 0,16 0,22 2000 0,09 0,13
700 0,15 0,22 2500 0,08 0,11
750 0,15 0,21 3000 0,07 0,10
800 0,14 0,20 3500 0,07 0,10
850 0,14 0,20 4000 0,06 0,09
900 0,13 0,19 4500 0,06 0,08
950 0,13 0,18 5000 0,06 0,08

Ta6nunma 9 — Kpurepnii npoBepkM Ha KPUBU3HY; 3HAUEHMs] p-KBAaHTWIM M7 CTaTUCTHKK b, TIpH
p=0=001u005up=1—0=0,95u0,99

14 14
n n
0,01 0,05 0,95 0,99 0,01 0,05 0,95 0,99
8 1,31 1,46 3,70 453 600 2,60 2,70 3,34 3,54
1,35 1,53 3,86 482 650 2,61 2,71 3,33 3,52
10 1,39 1,56 3,95 5,00 700 2,62 2,72 3,31 3,50
12 1,46 1,64 4,05 5,20 750 2,64 2,73 3,30 3,48
800 2,65 2,74 3,29 3,46
15 1,55 1,72 4,13 5,30 850 2,66 2,74 3,28 3,45
20 1,65 1,82 4,17 5,36 900 2,66 2,75 3,28 3,43
25 1,72 1,91 4,16 5,30 950 2,67 2,76 327 3,42
30 1,79 1,98 4,11 521 1000 2,68 2,76 3,26 3,41
35 1,84 2,03 4,10 5,13 1200 2,71 2,78 3,24 3,37
40 1,89 2,07 4,05 5,04 1400 2,72 2,80 3,22 3,34
45 1,93 2,11 4,00 4,94 1600 2,74 2,81 321 3,32
50 1,95 2,15 3,99 488 1800 2,76 2,82 3,20 3,30
75 2,08 2,27 3,87 4,59 2000 2,77 2,83 3,18 3,28
100 2,18 2,35 3,77 4,39 2500 2,79 2,85 3,16 3,25
125 2,24 2,40 3,71 424 3000 2,81 2,86 3,15 3,2
150 2,29 2,45 3,65 4,13 3500 2,82 2,87 3,14 3,21
200 2,37 2,51 3,57 3,98 4000 2,83 2,88 3,13 3,19
250 2,42 2,55 3,52 3,87 4500 2,84 2,88 3,12 3,18
300 2,46 2,59 3,47 3,79 5000 2,85 2,89 3,12 3,17
350 2,50 2,62 3,44 3,72
400 2,52 2,64 3,41 3,67
450 2,55 2,66 3,39 3,63
500 2,57 2,67 3,37 3,60
550 2,58 2,69 3,35 3,57
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Ta6nuuma 10 — 3navenns kKoabdunmenta xpurepus [lanupo-Yunka s  BbIYMCIEHMS CTATMCTUKHA
Kputepust W

k
8 9 10
1 — — — — — — — 0,605 2 0,5888 | 0,5739
2 — — — — - — — 0,3164 | 03244 | 0,3291
3 — — — — - — — 0,174 3 0,1976 | 02141
4 — — — — - — — 0,056 1 0,0947 | 0,1224
5 — — — — — — — - — 0,0399
11 12 13 14 15 16 17 18 19 20
1 0,5601 | 0,5475 | 0,5359 | 0,5251 | 0,5150 | 0,5056 0,4968 | 0,4886 0,4808 | 04734
2 0,3315 | 0,3325 | 0,3325 | 0,3318 | 0,3306 | 0,3290 0,3273 | 0,3253 0,3232 | 0,3211
3 0,2260 | 0,2347 | 0,2412 | 0,2460 | 0,2495 | 0,2521 0,2540 | 0,2553 0,2561 | 0,256 5
4 0,1429 | 0,1586 | 0,1707 | 0,1802 | 0,1878 | 0,1939 0,1988 | 0,2027 0,2059 | 0,208 5
5 0,0695 | 0,0922 | 0,1099 | 0,1240 | 0,1353 | 0,1447 0,1524 | 0,1587 0,1641 | 0,1686
6 — 0,0303 | 0,0539 | 0,0727 | 0,0980 | 0,1005 0,1109 | 0,1197 0,127 1 0,1334
7 — — — 0,0240 | 0,0433 | 0,0593 0,0725 | 0,0737 0,0932 | 0,1013
8 — — — — - 0,0196 0,0359 [ 0,0496 0,0612 | 0,0711
9 - - - - - - . 0,016 3 0,0303 | 0,0422
10 — — — — - — — — — 0,0140
21 22 23 24 25 26 27 28 29 30

1 0,4643 | 0,4590 | 04542 | 0,4493 | 0,4450 | 0,4407 0,4366 | 0,4328 0,429 1 0,4254
2 0,3185 | 0,3156 | 0,3126 | 0,3098 | 0,3069 | 0,3043 0,3018 | 0,2992 0,2968 | 0,2944
3 0,2578 | 0,2571 | 0,2563 | 0,2554 | 0,2543 | 0,2533 0,2522 | 0,2510 | 0,2499 | 0,248 7
4 0,2119 | 0,2131 | 0,2139 | 0,2145 | 0,2148 | 0,2151 0,2152 | 0,2151 0,2150 | 02148
5 0,1736 | 0,1764 | 0,1787 | 0,1807 | 0,1822 | 0,1836 0,1848 | 0,1857 0,1864 | 0,1870

6 0,1399 | 0,1443 | 0,1480 | 0,1512 | 0,1539 | 0,1563 | 0,1584 | 0,160 1 0,1616 | 0,1630
7 0,1092 | 0,1150 | 0,1201 | 0,1245 | 0,1283 | 0,1316 | 0,1346 | 0,1372 | 0,1395 | 0,1415
8 0,0804 | 0,0878 | 0,0941 | 0,0997 | 0,1046 | 0,1089 | 0,1128 | 0,1162 | 0,1192 | 0,1219
9 0,0530 | 0,0618 | 0,0696 | 0,0764 | 0,0823 | 0,0876 | 0,0923 | 0,0965 | 0,1002 | 0,1036
10 0,0263 | 0,0368 | 0,0459 | 0,0539 | 0,0610 | 0,0672 | 0,0728 | 0,0778 | 0,0822 | 0,086 2

11 — 100122 | 0,0228 | 0,0321 | 0,0403 | 0,0476 | 0,0540 | 0,0598 | 0,0650 | 0,0697
12 — — — | 0,0107 | 00200 | 0,0284 | 00358 | 0,0424 | 0,0483 | 00537
13 — — — — — 0,004 | 0,0178 | 0,0253 | 0,0320 | 0,0381
14 — — — — — — — 0,0084 | 00159 | 0,0227
15 — — — — — — — — - 0,007 6
31 32 33 34 35 36 37 38 39 40
1 0,4220 | 0,4188 | 04156 | 0,4127 | 0,4098 | 0,4068 | 0,4040 | 0,4015 | 0,3989 | 0,396 4
2 0,2921 | 0,2898 | 02786 | 0,2854 | 0,2834 | 0,2813 | 02794 | 02774 | 02755 | 02737
3 0,475 | 0,2463 | 02451 | 0,2439 | 02427 | 0,2415 | 02403 | 0,2391 | 0,2380 | 0,2368
4 02155 | 02141 | 02137 | 0,2132 | 02127 | 02121 | 02116 | 02110 | 022104 | 0,2098
5 0,1874 | 0,1878 | 0,1880 | 0,1882 | 0,1883 | 0,1883 | 0,1883 | 0,1881 | 0,1880 | 0,187 8

0,641 | 0,1651 | 0,1660 | 0,1667 | 0,1673 | 0,1678 | 0,1683 | 0,1686 | 0,1689 | 0,169 1
0,1433 | 0,1449 | 0,1463 | 0,1475 | 0,1487 | 0,1496 | 0,1505 | 0,1513 | 0,1520 | 0,1526
0,1243 | 0,1265 | 0,1284 | 0,1301 | 0,1317 | 0,1331 | 0,1344 | 0,1356 | 0,1366 | 0,1376
0,1066 | 0,1093 | 0,1118 | 0,1140 | 0,1160 | 0,1179 | 0,1196 | 0,1211 | 0,1225 | 0,1237
0,0899 | 0,0931 | 0,0961 | 0,0988 | 0,1013 | 0,1036 | 0,1056 | 0,1075 | 0,1092 | 0,1108

= \0 00 NN
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Oxonyanue mabauywvr 10

31 32 33 34 35 36 37 38 39 40

11 0,0739 | 0,0777 | 0,0812 | 0,0844 | 0,0873 | 0,0900 | 0,0924 | 0,0947 | 0,0967 | 0,098 6
12 0,0585 | 0,0629 | 0,0669 | 0,0706 | 0,0739 | 0,0770 | 0,0798 | 0,0824 | 0,0848 | 0,087 0
13 0,0435 | 0,0485 | 0,0530 | 0,0572 | 0,0610 | 00645 | 0,0677 | 0,0706 | 0,0733 | 0,0759
14 0,0289 | 0,0344 | 0,0395 | 0,0441 | 0,0484 | 0,0523 | 0,0559 | 0,0592 | 0,0622 | 0,0651
15 0,0144 | 0,0206 | 0,0262 | 0,0314 | 0,0361 | 0,0404 | 0,0444 | 0,048 1 0,0515 | 0,0546

16 - 0,0068 | 0,0131 | 0,0187 | 0,0239 | 0,0287 | 0,0331 | 0,0372 | 0,0409 | 0,0444
17 — — - 0,0062 | 0,0119 | 00172 | 0,0220 | 0,0264 | 0,0305 | 00343
18 - - - — — 0,0057 | 0,0110 | 00158 | 0,0203 | 0,0244
19 - - - — — — - 0,0053 | 00101 | 00146
20 - - - - — — — — — 0,004 9
41 42 43 44 45 46 47 48 49 50

1 0,3940 | 0,3917 | 0,3894 | 0,3872 | 0,3850 0,3830 | 0,3808 | 0,3789 0,3770 | 0,3651
2 0,2719 | 0,2701 | 0,2684 | 0,2667 | 0,2651 0,2635 | 0,2620 | 0,260 4 0,2589 | 0,2574
3 0,2357 | 0,2345 | 0,2334 | 0,2323 | 0,2313 | 0,2302 | 0,2291 | 0,228 1 0,2271 | 0,2260
4 0,2091 | 0,2085 | 0,2078 | 0,2072 | 0,206 5 0,2058 | 0,2052 | 0,2045 0,2038 | 0,2032
5 0,1876 | 0,1874 | 0,1871 | 0,1868 | 0,1868 | 0,1862 | 0,1869 | 0,1855 0,1851 | 0,1847

6 |0,1693 | 0,1694 | 0,1695 | 0,1695 | 0,1695 | 0,1695 | 0,1695 | 0,1693 | 0,1692 | 0,169 1
7 0,531 | 0,1535 | 0,1539 | 0,1542 | 0,1545 | 0,1548 | 0,1550 | 0,1551 | 0,1553 | 0,1554
8 0,1384 | 0,1392 | 0,1398 | 0,1405 | 0,1410 | 0,1415 | 0,1420 | 0,1423 | 0,1427 | 0,1430
9 0,1249 | 0,1259 | 0,1269 | 0,1278 | 0,1286 | 0,1293 | 0,1300 | 0,1306 | 0,1312 | 0,1317
10 | 01123 | 0,1136 | 0,1149 | 0,1160 | 0,1170 | 0,1180 | 0,189 | 0,197 | 0,1205 | 0,1212

11 0,1004 | 0,1020 | 0,1035 | 0,1049 | 0,1062 | 0,1073 | 0,1085 | 0,1095 | 0,1105 | 0,1113
12 0,0891 | 0,0909 | 0,0927 | 0,0943 | 0,0959 | 0,0972 | 0,0986 | 0,0998 | 0,1010 | 0,1020
13 0,0782 | 0,0804 | 0,0824 | 0,0842 | 0,0860 | 0,0876 | 0,0892 | 0,0906 | 0,0919 | 0,0932
14 0,0677 | 0,0701 | 0,0724 | 0,0745 | 0,0765 | 0,0783 | 0,0801 | 0,0817 0,0832 | 0,0846
15 0,0575 | 0,0602 | 0,0628 | 0,0651 | 0,0673 | 0,0694 | 0,0713 | 0,0731 0,0748 | 0,0764

16 0,0476 | 0,0506 | 0,0534 | 0,0560 | 0,0584 | 0,0607 | 0,0628 | 0,0648 0,0667 | 0,068 5
17 0,0379 | 0,0411 | 0,0442 | 0,0471 | 0,0497 | 0,0522 | 0,0546 | 0,0568 | 0,0588 | 0,060 8
18 0,0283 | 0,0318 | 0,0352 | 0,0383 | 0,0412 | 0,0439 | 0,0465 | 0,0489 | 0,0511 | 0,0532
19 0,0188 | 0,0227 | 0,0263 | 0,0296 | 0,0328 | 0,0357 | 0,0385 | 0,0411 0,0436 | 0,0459
20 0,0094 | 0,0136 | 0,0175 | 0,0211 | 0,0245 0,0277 | 0,0307 | 0,0335 0,0361 | 0,0386

21 — 0,0045 | 0,0087 | 0,0126 | 0,0163 | 0,0197 | 0,0229 | 0,0229 | 0,0288 | 0,0314
22 - - - 0,0042 | 0,008 1 0,0118 | 0,0153 | 0,0185 0,0215 | 0,0244
23 — - — - — 0,0039 | 0,0076 | 0,0111 0,0143 | 0,0174
24 — — - - — — - 0,003 7 0,0071 | 0,0104
25 — — — - — — — — — 0,003 5
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Ta6anumua 11 — Kpurepuit Ulanupo-Yunka; p-KBaHTUIN CTaTUCTUKYU Kputepus W mng p = o = 0,01 u 0,05
p P

n n
0,01 0,05 0,01 0,05
26 0,891 0,920
27 0,894 0,923
28 0,896 0,924
29 0,898 0,926
30 0,900 0,927
31 0,902 0,929
32 0,904 0,930
8 0,749 0,818 33 0,906 0,931
9 0,764 0,829 34 0,908 0,933
10 0,781 0,842 35 0,910 0,934
11 0,792 0,850 36 0,912 0,935
12 0,805 0,859 37 0,914 0,936
13 0,814 0,866 38 0,916 0,938
14 0,825 0,874 39 0,917 0,939
15 0,835 0,881 40 0,919 0,940
16 0,844 0,887 41 0,920 0,941
17 0,851 0,892 42 0,922 0,942
18 0,858 0,897 43 0,923 0,943
19 0,863 0,901 44 0,924 0,944
20 0,868 0,905 45 0,926 0,945
21 0,873 0,908 46 0,927 0,945
22 0,878 0,911 47 0,928 0,946
23 0,881 0,914 48 0,929 0,947
24 0,884 0,916 49 0,929 0,947
25 0,888 0,918 50 0,930 0,947

Ta6nwuua 12 — Kpurepuit Onnca-Ilamiu: p-KBaHTHAM CTaTUCTUKYA KPUTEPHSI Tep mna p=1—a=10,90; 0,95;

0,975 1 0,99
p p

n n

0,90 0,95 0,975 0,99 0,90 0,95 0,975 0,99
8 0,271 0,347 0,426 0,526
9 0,275 0,350 0,428 0,537 50 0,290 0,374 0,460 0,574
10 0,279 0,357 0,437 0,545 100 0,291 0,376 0,464 0,583
15 0,284 0,366 0,447 0,560 200 0,290 0,379 0,467 0,590
20 0,287 0,368 0,450 0,564
30 0,289 0,371 0,459 0,569
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Taob6nanuuna 13 — CoBMECTHBIIF KpUTEPUIl, UCITONBL3YIOMIMI HECKONBKO HE3aBUCUMBIX BbIOOPOK: KO3 ULIMEHTHI
COBMECTHOTO KpUTEepHs I Npeobpa3oBaHns W B cTaHIApTU30BAHHYIO HOPMAJIBHYIO TTEPEMEHHYIO s 06beMa BbI-

6OpKU K

n T, 8, e, n v, 8, e,

8 —2,696 1,333 0,4186

9 —2,968 1,400 0,3900

10 —3,262 1,471 0,3660

11 3,485 1,515 0,3451 31 — 6,248 1,965 0,1840
12 3,731 1,571 0,3270 2 —6,324 1,976 0,1811
13 —3,936 1,613 0,3111 33 —6,402 1,988 0,1781
14 — 4,155 1,655 0,2969 34 —6,480 2,000 0,1755
15 — 4373 1,695 0,2842 35 ~6,559 2,012 0,1727
16 4,567 1,724 0,2727 36 —6,640 2,024 0,1702
17 4713 1,739 0,2622 37 —6,721 2,037 0,1677
18 4,885 1,770 0,2528 38 — 6,803 2,049 0,1656
19 —5,018 1,786 0,2440 39 — 6,887 2,062 0,1633
20 —5,153 1,802 0,2359 40 —6,961 2,075 0,1612
21 —5,291 1,818 0,2264 41 7,035 2,088 0,1591
» 5413 1,835 0,2207 0 —7,111 2,101 0,1572
23 —5,508 1,848 0,2157 43 7,188 2,114 0,1552
2% —5,605 1,862 0,2106 44 7,266 2,128 0,1534
25 —5,704 1,876 0,2063 45 7,345 2,141 0,1516
26 — 5,803 1,890 0,2020 46 7414 2,155 0,1499
27 —5,905 1,905 0,1980 47 7,484 2,169 0,1482
28 —5,988 1,919 0,1943 48 —7,555 2,183 0,1466
29 — 6,074 1,934 0,1907 49 —7,615 2,198 0,1451
30 —6,150 1,949 0,1872 50 7,677 2,212 0,1436

Ta6mrwunnma 14 — 3HaueHUs p-KBaHTWIEH CTAHOAPTHOTO HOPMAaJILHOTO 3aKOHA pacHpe/ieicHUs] BEPOSITHOCTEH u

»

p, % o4 up D, % o Llp
90,0 0,10 1,282 99,0 0,01 2,326
95,0 0,05 1,645 99,5 0,005 2,576
97,5 0,025 1,960
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I[MPUJIOXEHHUE A
(cripaBoOUHOE)

Baank Gymara 1)1 HOPMAJTbHBIX BEPOATHOCTHBIX IPaUKOB
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