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BBegeHuve

HacToAwunii cTaHgapT ycTaHaBAMBaeT KPUTEPMU, C MOMOLLbIO KOTOPbIX MOXHO NPOBEPUTb, MOAYMHAET-
CS NN reHepanbHas COBOKYMHOCTb AaHHbIX HOPMaNbHOMY 3aKOHY pacnpefeneHus. 3To cnegyrolme Buibl
KpuTepueB: rpanyecknii MeTod, HanpaBneHHbI KpUTepuiA, MHOFOHaNpPaB/IeHHbI KPUTEPUiA, MHOTOCTO-
POHHUI KpUTEPWIA, COBMECTHbIV KPUTEPWUIA 4N HECKONbKMUX HE3aBUCUMbIX BbIGOPOK.

Llenbto HacToALEero cTaHAapTa ABNseTCcs — NPUBECTU KPUTEpUU, YA06HbIE AN8 NCNONb30BaHNA CneLm-
anMcTaMy B NPOMBILLMEHHOCTU AN NPOBEPKM HA HOPMaNbHOCTb Pa3fIMYHbIX AaHHbIX B X0fle NPOBeLeHUs
N3MEPEHUIA, KOHTPONSA W UCMbITAHWIA.

B HacTosLLeM CTaHAapTe paccMaTpuBatoTCA CNOcobbl MOCTPOEHNSA CTAaTUCTUK W NpaBuia NPUHATUA peLle-
HWI NA KpUTEpWEB MPOBEPKM HA HOPMa/IbHOCTb.
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FOCYOAPCTBEHHBIW CTAHOAPT POCCUNCKOW PEQEPALUNN

CratncTuyeckme mMeTogbl

MPOBEPKA OTK/IOHEHWA PACMPEAE/IEHNA BEPOATHOCTEMN
OT HOPMAJIbHOI'O PACMNPEAOENEHUNA

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

[ata BBefeHns 2002—07—01

1 O6nacTb NpUMeHeHUs

11 HacTosiwunii cTaHAapT ycTaHaBAMBaeT METOAbl U KPUTEPUN ANS NMPOBEPKN OTKAOHEHWA pacnpegene-
HWA BEPOATHOCTEN OT HOPMAaTbMOrOo pacnpeaeneHns NPy He3aBUCUMbIX HabMIOAEHNSAX.

1.2 TIpUMEHEHNE KPUTEPUA HA OTK/IOHEHWE OT HOPManbHOr0 pacnpefeneHns Heo6XoLMMO BO BCEX
cryyasx, Korga eCTb COMHeHue, HOpManbHO N1 pacnpefeneHbl HabngeHns. B cnyyvae po6acTHbIX METOLOB (TO
eCTb TaKuMX, YTO pesynbTaTbl HabNOAEHUI HE3HAYNTENbHO U3MEHAKOTCA, KOrAa peanbHoe pacnpegeneHue
BEpPOATHOCTel HabntoAeHN HEHOPManbHO) KPUTEPUIA Ha OTKIOHEHME OT HOPManbHOTO pacnpegeneHns He
npuMeHAT. Hanpumep cnyyali, Korga Bbi6opoyHoe cpegHee apumeTUYecKoe eAUHCTBEHHOW CnyyaiiHOw
BbIGOPKKM, NONYYEHHON B pesynbTate HabnloAeHUA, He06X0LMMO CONOCTaBUTb C JaHHbIM TEOPETUYECKUM
3HaYeHNeMm C UCMNONb30BaHNEM /-KpUTepus.

1.3 Heo643aTeNbHO NCNONb30BaTb TAKON KPUTEPUIA MPU KAXKAOM 06paLLeHNN K CTaTUCTUYECKUM METO-
[laM. OCHOBaHHbIM Ma runoTese NnopMaTbHOCTW. CyLLecTBYIOT Clyyaun, Korja B HOpMasbHOCTY pacnpeseneHuns
HabNfeHN HeT COMHEHNA: ecTb TeopeTUYeckme (Hanpumep manyeckre) 060CHOBaHWA, MOATBEPXKAAKOL e
runoTesy, UM rMNOTe3y CHMTAOT NPUEM/IEMOI COrNacHO anprMopHOA NHGopMaLuu.

1.4 KpuTepmun Ha OTKNOHeHWe OT HOPMasibHOr0 pacnpejefieHns, yCTaHOB/IeHHbIe B HACTOALLEM CTaHAap-
Te, BOCHOBHOM pacCyMTaHbl Ha NOJIHbIE, HECTPYNMUPOBAHHbIE flaHHbIE.

2 HopmatuBHbIe CCbINKK

B HacToALem cTaH4apTe UCNONb30BaHA CCbINKa Ha CNefyoLWnin cTaHaapT:
FOCT P 50779.10-2000 (MCO 3534.1-93) CtatucTnyeckme MeToabl. BepoaTHOCTb M OCHOBbI CTATUCTU-
Kn. TepMuHbI 1 onpeseneHns

3 OnpegeneHns 1 0603HaYeHMs

3.1 OnpegeneHuns
B HacToAwem cTaHfapTe NPUMEHAOTCA TEePMUHbl C COOTBETCTBYIOLWMUMW OMNpefeeHnamMmmn o
FOCT P 50779.10.
3.2 O6o3HaueHns
B HacTosLleM cTaHfapTe UCMOMb30BaHbI CefytoLLne 0603HaYeHNs:
aK- KoapguumeHT Kputepusa LWanmpo-Yunka:
A: B — BcrnomoraTefibHble BeIMUNHbI 4N KpuTepua Annca-Mannu:
b2 — smnupuyeckas KpUBU3Ha;

— 3Mnupnyeckasa aCUMMeTpuUA;

M3gaHve oguumanbHoe



FOCT P NCO 5479-2002

MaTeMaTU4eckoe OXX1iaHue;
BCMOMOraTe/ibHas BeIMYMHa 41 COBMECTHOTO KPUTEPUS, NCMONb3YHOLLEr0 HECKaTbKO He3a-
BVCUMBIX BbIOOPOK;
A uucno nocnefoBaTeNibHbIX BbIGOPOK;

*¢  Hy/eBaa runotesa;
anbTepHaTUBHAA rMnNoTesa;
MOPAKOBbIA HOMEp 3Ha4YeHW X B BbIOOPKe, YNoOpsAA0YeHHON B NOpsaKe Hey6blBaHUS:
BbIGOPOYUHbIV LeHTpanbHbli MOMEHT nopsagKkal;

T 06beM BbIGOPKM;
p  BEPOATHOCTb, CBA3AHHAA C P-KBAHTM/ILIO Pacnpe/eneHns BepoATHOCTEI;
P  BEPOATHOCTb:

p,  BEPOATHOCTb, CBA3AHHAA C Xt;

BCNOMOraTenbHas BennymHa gna kputepus Llanmpo-Yunka,
CTaTUCTUKA KpUTEpUS;
tr cTaTuUcTuKa Kputepmua dnnca-Mannu;
pP-KBaHTW/b CTaHAAPTHOIO0 HOPMaJIbHOTO pacnpeaeneHus;
BCMOMOraTe/ibHas BeNMUYUHA A1 COBMECTHOrO KPUTEPWS, MCMONb3YHOLLEro HeCKO/bKO
He3aBMCUMbIX BbIGOPOK:
cTaTucTuka Kputepus LLannpo-Yunka,
W BCMOMOraTefibHast Be/IMYMHA 419 COBMECTHOrO KpUTEPUSA, NCNO/b3YHLLEro HECKObKO
He3aBMCHMbIX BbIGOPOK:
cly4aiiHas nepeMeHHas;
3HayeHMWe cnyYaiiHoW nepeMeHHON X;
/-e 3HayeHVe B BbIGOPKE, YNOPALOYEHHOW B NOpAAKe HEYObIBAHNSA:
K- 3Ha4yeHue B BbI6GOPKE, YNOPSAL0YEHHOW B MOPALKe HEY6bIBaHMNS;

cpefHee apUMeTUYECKOE:

YPOBEHb 3HAYMMOCTHU;

BEPOSATHOCTb OLLIMGKM BTOPOro Poja:
KPUBM3HA COBOKYMHOCTY;

9KCLLECC COBOKYMHOCTW:

=

.B'Umx'_r

o
‘I

acCMMMeTpunA COBOKYMHOCTH;

y:5:¢c  BCMOMOraTefbHble BEINYMHBI /11 COBMECTHOIO KPUTEPUS, NCMOMb3YIOLLEN0 HECKO/IbKO
HE3aBUCUMBbIX BbIGOPOK;
Y« 5, £, KO3(PMLMNEHTbI COBMECTHOTO KPUTEPUS, UCTIO/Mb3YHOLLETO HECKATHKO HE3aBUCUMbIX BbIGO-
poK;
/I MaTemaTuueckoe oXugaHue (LeHTpasbHbIii MOMEHT NepBoro NopsaKa);
Avcnepcus COBOKYMHOCTU (LLeHTpasbHbIA MO.METIT BTOPOro NOpsiaKa);
V&  LeEHTpabHblii MOMEHT COBOKYMHOCTYW TPETLEro MOPsAAKa:
LeHTPasbHbI/i MOMEHT COBOKYMHOCTU YeTBEPTOrO NOPsAAKa;

c CTaHAapTHOe OTK/IOHEHWe COBOKYyNnHoCcTM (0 = Jih m

4 O6uwme NONoXKeHUs

4.1 CyuleCcTBYIOT pa3/IMyHble KPUTEPUN HA OTKIOHEHME OT HOPManbHOCTU. B HacToAlwem cTaHaapTe
YCTaHOB/NEHbl rpaMyeckne MeTofbl, MOMEHTHbIE KPUTEPUUN, PETPECCUOHHBIE KPUTEPUUN U KPUTEPUUN Xapak-
TEPUCTUYECKNX (DYHKUKUIA. KpuTepun Xn-KBagpaTt NOAXOAAT TONbKO ANSA CTPYNNUPOBAHHbIX JaHHbIX, U Tak
KakK rpynnupoBaHune NpuBOANUT K NoTepe MHPOPMaL MK, B JAHHOM CTaHAapTe OHU He pacCMOTPEHbI.

4.2 Ecnn 0 BblIGOPKe HET AOMONHUTENbHOW MHGOPMaL MK, PEKOMEHAYETCA CHavana nocTpouTb HOp-
MaNbHbIA BEPOATHOCTHbIN rpagnK, TO eCTb MOCTPOUTbL KYMYAATUBHYIO (DYHKLMIO pacnpefeneHns 3HaueHu,
MOMy4YeHHbIX B pe3ynbTaTte HabnaeHWi, Ha 6ymare 415 HOPManbHbIX BEPOATHOCTHLIX FpauKoB C OCAMU
KOOpPAMHAT, B KOTOPbIX KYMYyAATMBHAaA (DYHKLWA HOPMaibHOrO pacnpefeseHns npegcraBneHa npsmoi
JINHNEN.

2



FOC! PNCO 5479-2002

3T0T MeTOf, YCTaHOB/IEHHbI B pasfenie 5, N03BONAET cpasy BUAETb, 6AM3KO NN NOLYYEHHOe pacnpeje-
NeHne K HopManbHOMY. Vcnonb3ys faHHY 4ONONHUTENbHYIO MH(OPMaL Mo, HE06XOANMO PeLLnTb, KaKoi
KPUTEPUIA MOXXHO NPUMEHNTL: HanpaB/ieHHbI, PErpecCUOHHbIN, KpUTEPUiA XapakTepucTMyeckoin QyHKLUnn
NN HUKaKoW. Takoe rpatmyeckoe NpeAcTaBneHNe HeMb3a pacCMaTPMBaTb Kak CTPOrniAi KpuTepuid, nogasae-
Masg UM CyMMapHas MHpopMaLms ABNAETCA CYLeCTBEHHbIM JONO/HEHNEM K II0O60MY KPUTEPUIO Ha OTK/IOHe-
HVe OT HOpManbHOro pacnpefeneHns. B cnyyae 0OTKNOHEHUS HyNeBoi runoTesbl aTa MHopMaLmna faeT BO3-
MOXHOCTb ONpefeNuTb TUN anbTepHATUBHOMN rMNoTesbl, KOTOpas Morna 6bl 6bITb NPUMEHUMA.

4.3 Kputepmnit Ha OTKNOHEHWe OT HOPMasbHOMO pacrpeAeneHns UMeeT HYNeBYHO runoTesy, COCTOALLYHO
B TOM. YTO Bbl60OPKa COAEPXUT /r 3HAYEHWU A He3aBUCUMbIX HABMIOAEHWUIA, MOAYNHAIOLWNXCA OAHOMY U TOMY Xe
HopManbHOMY pacnpegeneHnto. OH 3aK/y4aeTCcs B BbIUMCAEHUN PYHKUMM [ OT 3TUX 3HAYEHWIA, Ha3bIBaeMOiA
CTaTUCTUKON KpuTepusa. Hynesyto runoTesy 0 HOPManbHOCTU pacnpegeneHns NPUHUMAIOT UK OTKIOHAIOT B
3aBUCUMMOCTU OT TOTO, NIEXUT N cTaTucTuka I B 06nacT 0XMUAAEMbIX 3HAYEHWIA, COOTBETCTBYIOLMX HOP-
ManbHOMY pacrpegeneHuto.

4.4 KpuTuyeckasa o6nacTb KpUTepmMa - 3TO COBOKYMHOCTb 3HayeHWid I, BefylWwmUX K OTK/IOHEHUIO
HyneBOW rMNoTe3bl. Y poBeHb 3HAUMMOCTM KPUTEPUSA — 3TO BEPOATHOCTb /'NONyYeHNs 3HaveHms B KpUTH-
yeckoll 06nacTu, Koraa Hynesas rmnoTtesa BepHa. TOT YpPOBeHb fjaeT BEPOATHOCTb OLIMBOYHOT0 OTKNOHEHNS
HYNEeBOIN rMNoTe3bl (BEPOATHOCTb OWIMGKM NepBOro poaa).

paHuua KpuTUYeckoi obnactm (Man B cnyvae ABYCTOPOHHEro KpuTepus — [paHuHbI KPUTUYECKOWA
06/1aCTN) — 3TO KPUTUYECKOE 3HaYeHne(HNs) CTaTUCTUKN KPUTEpUS.

4.5 MOLWHOCTb KpUTEPUS — 3TO BEPOSITHOCTb OTK/IOHEHUS HYNeBOW rmnoTesbl, KOr4a OHa HeBepHa.
BbicOKas MOLLHOCTb COOTBETCTBYET HU3KOW BEPOATHOCTM OLWIMBGOYHOTO NPYMEHEHNS HYNeBOW rMnoTesbl (Be-
POSITHOCTM OWMGKM BTOPOro poja).

MouwHOCTb KpuTepmus (To eCTb 419 fAHHON CUTyaL M BePOATHOCTb, YTO HyNeBas runoTesa o HopMasb-
HOCTU pacnpefeneHuns byfeT OTKIOHeHa, eciv OHa HeBepHa) BO3pacTaeT ¢ POCTOM uucna HabnwogeHnit. Ha-
npumep. OTK/IOHEHWE OT HOPMaJIbHOr0 pacnpejeneHuns, KoTopoe Morno 6biTb OYEBUAHBIM MPU NCMO/b30Ba-
HUW KpWUTepus ¢ 60NbLIOI BbIGOPKON, MOXHO He 06HAPY>XUTb NPU TOM € 3HAYEHUWN KPUTEPUS C MeHbLLEN
BbIGOPKOIA.

4.6 CyLecTByIOT [jBa BUAa KPUTEPUEB Ha OTK/TIOHEHNE OT HOPMa/bHOTO pacnpefeneHuns: HanpaBneHHbI
KpuUTepuii —korga popmy 3TOro OTKIOHEHWS YCTaHaBAMBAKOT B afbTEPHATUBHOW rMnoTe3e U MHOrOCTOPOH-
HWI KpUTepuii —Korpa opmMy OTKNOHEHWSA B HEl He YCTaHaBNMBALOT.

B HanpaBneHHOM KpUTepUU KPUTUYECKYIO 06/1aCTb ONpesenstoT rak. 4Tobbl MOLWHOCTb KpUTepUs foc-
TUrana MakCUMaTbltOro 3Ha4yeHns. B MHOroCTOPOHHEM KpUTEPMM HEO6XOAMMO OTAENNTL KPUTUYECKYH0 061acTb
TaK. YTO6bl OHa COCTOAN1a U3 3HAUYEHWIA CTATUCTUKM KPUTEPUS, NeXalnx Aaneko 0T 0XKULAEMOTr0 3HaYeHNs.

Ecnu nmetoTca NnpeanonoxeHns o popme OTKIOHEHUS OT HOPManbHOTO pacnpejeneHuns, To ecTb pac-
CMaTpMBaeTCs pacnpegeneHue, y KOTOporo aCMMMETPUSA MU KPUBMU3HA OT/IMYHBI OT CBOWCTBEHHbLIX HOPMasb-
HOMY pacnpefefneHnto, To cneayeT NPUMeHWUTb HanpaBaeHHbI KPUTEpWiA, TaK Kak ero MoLHOCTb 6onbLue,
Yem Y MHOFOCTOPOHHErO.

4.7 HanpaBneHHbI KpuTepuii ABNsSieTca OAHOCTOPOHHUM. Bcnydae acMMeTpym OH CABMraeTcs K nono-
XWUTENbHOW UK OTpULaTeNbHON acuMmmeTpun. Ecnvm COBMeCTHO paccMaTpuBaloT HECKOTbKO abTEPHATUBHbIX
rmnoTes —aTo KPUTepMil MHOTOHanpaBieHHbI. Takme KpuTepun UCMoNb3yT NPy COBMECTHOM paccmoTpe-
HWW HEHYNeBbIX aCUMMETPUN U KPUBU3HbI, OT/IMYHBIX OT CBOWCTBEHHbIX HOPMaNbHOMY pacnpefeneHunto.

4.8 Tabnuubl 8—14 1 pUCYHOK 9 MO3BONAIOT NPUMEHATL KPUTEPUM 19 Hanbonee pacnpocTpaHeHHbIX
YPOBHeN 3HauMmocTu a, To ectb @ = 0.05 na = 0,01. o MCNONb30BAHUS KPUTEPUA CMefyeT YCTAaHOBUTb
YpOBeHb 3HaYMMOCTW. KpuTepuii MOXET NPUBECTM K OTKNOHEHWIO HY1eBO rMMOTesbl NPy YPOBHE 3HaYMMOC-
1 0.05 1 He OTK/IOHEHWIO TOW XXe rMnoTe3bl Npu ypoBHe 3HaunmocTy 0.01.

4.9 Mpy BbIYMC/IEHNN CTATUCTUKN KPUTEPUA HEOOXOLMMO UCMOMb30BaTb HE MEHEe LIeCTH 3HavaLmx
uncp. 3HayeHns NOLACOBOKYMHOCTEN, NPOMEXYTOUHbIX Pe3y/IbTaTOB U BCMOMOraTe/lbHbIX BEIMUYUH cneayeT
OKPYINsn, He MEeHee YeM [0 LUECTW 3Havawmnx ungp.

5 Ipaduyecknii MeToA

5.1 KymMynaTuBHy0 yHKLMIO pacrnpefeneHns HabMoAeHHbIX 3HAYEeHUI CTPOAT Ha Bymare 4TS HOp-
MaJIbHbIX BEPOSTHOCTHBIX rpakoB. BepTukanbHas 0Cb MMEeT HeNIMHEHYIO LKAy, COOTBETCTBYHOLLYHO N/10-
WwafmM non cTaHAapTHONW (YHKLMEN HOPManbHOTO pacnpefeneHns n pasmeyeHa 3HaYeHUAMN KyMynaTUBHO
OTHOCUTENbHOI YacToTbl. [ipyras 0Cb UMeeTIMHENHYIO LWKany AN YNOpAAOYeHHbIX 3HaueHuii X. Ecnn kymy-
NATMBHAA (YHKUMA pacnpefeneHns nepemMeHHon X npubamkaeTca K nNpaMoi NIMHUK, TO pacnpefeneHune
nepemeHHoii AlbyfeT HOpManbHbIM.



FOCT PUNCO 5479-2002

VIHOr4a 3T ocy MeHAT MecTamu. Ecnm BbINOHEHO HOPMUPOBaHKME NepeMEHHO X, IMHeRHYI0 LWKany
MOXXHO 3aMeHUTb NOrapuPpMmUYecKoi, KBagpaTUYHON, 06paTHOM NN APYTORA LKANON.

Ha pucyHke | npuBeaeH npumep 6ymaru ans HopManbHbIX BEPOATHOCTHbIX rpagnkoB. Mo BepTuKasb-
HOM OCW 3HAYeHUA KYMYNATUBHON OTHOCUTE/IbHOM 4acTOThl faHbl B MPOLEHTaX, & N0 rOPU30HTaNbHON —
Npou3BoNbHAasA MNHEHAN LUKana.

UncTblii 6naHK 6ymary Ans HOPManbHbIX BEPOSTHOCTHbLIX FPaduKoB NpUBeAEH B Npunoxexnun .

PucyHoK 1— Bymara st HOpMa/bHbIX BEPOSTHOCTHBIX FpacvKoB

Ecnmn rpaduk Ha aToli 6ymare npeactaBieH HabOpOM TOUEK, KOTOPbIE pacCesiHHbl 0KO0 MPSMOWA nu-
HWUW, TO 3T0 AaeT NepBOe NOATBEPXKAEHNE YTBEPXKAEHUIO, YTO reHepasibHas COBOKY MHOCTb, M3 KOTOPOiA B3siTa
BbIOOPKa, MOAYMHAETCA HOPMaZIbHOMY 3aKOHY pacnpeaeneHus.

JTOT NOAXOA BaXEH TEM. YTO AaeT HarfAgHY MHPOPMALUI0 MO TUMY OTKAOHEHUS OT HOPMa/IbHOrO
pacnpefeneHus.

Ecnn rpaduk nokasbiBaeT, YTO AaHHbIe NOAYMHEHbI APYTOMY pacnpefeneHnto, He MMEKLLEMY OTHOLL e-
HUA K HOpManbHOMY (Hanpumep rpaduk KyMynsTUBHON DYHKLUUK pacnpefeneHmns Takoi, Kak Ha pucyHke 5
1K 6). TO B HEKOTOPbIX CIy4asix K HOpMaibHOMY pacnpefefieHNo MOXHO NepeiiTi ¢ MOMOLL b cneLnanbHo-
ro npeobpasoBaHus.

Ecnn rpadmk nokasbiBaeT, YTO AaHHbIE He MOAYMHAKTCA NPOCTOMY OLHOPOLHOMY pacnpegeneHuio, a
CKOpee BCEro NpuHagnexar cMecy ABYX UK HECKOMbKUX OAHOPOAHBIX MOLCOBOKYMNHOCTeW (Hanpumep, ecnu
rpadmk KyMynaTUBHOW YHKUUW pacnpefeneHns Takoi, Kak Ha pucyHke 7), TO PpeKOMEeHAYeTCs BbIABUTb
MOACOBOKYMHOCTU U aHA/IN3 KaX4O0W 13 HUX NPOBOAUTL OTAE/bHO.

3T0T rpadMyecknii MeToq He fa3sieTCs KPUTEPUEM Ha OTKIOHEHWE OT HOPMa/IbHOTO pacnpeAeneHus B
CTPOrom cmbicne. Hanpumep, B ciyyae ManbiX BbIGOPOK C €r0 MOMOLLBIO MOXHO NOMYYUTb BbIPaXXEHHbIE
KPWBbIE HOPMaJIbHbIX pacnpegeneHunii, Ho Aaa 601bWNX BbIGOPOK KPUBLIE MOTYT NPeACTaBAATb HEHOPMasb-
Hble pacnpegeneHus.
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5.2 pathmueckas npoleaypa COCTOMT B pPacnofioXXeHUW HabnfeHHbIX 3HaveHuid (n,, n,, M) B
Hey6blIBatoLLLEM NOPSAAKe 1 3aTEM B HAHECEHMU 3HAYEHWIA BEPOATHOCTM paccuMTaHHbIX No opmyne
n = (k-3/8)I(a + 1/4) , @)
Ha 6ymary 15 HOpMaNbHbIX BEPOATHOCTHbLIX rpagmkoB (rae K —NopsAKoBbIA HOMep X: K = |, .... ).
MpumeyaHune! —Yacto BmecTo hopmynbl (1) NPUMEHSIOT cnepytowme qopmynbl: P. m(A—1/2)/n n

Pi = k (3 + 1). MNpuMeHeHne JaHHbIX DOPMY/ HE PEKOMEHAYETCH, TaK Kak OHM JaloT MIOXy anfnpoKcMmaumio
HOpMa/IbHOM (DYHKLMW pacrpefeneHns 0XnLaemMon nopsaKoBoii ctatnuctukn FE (AN)|.

5.3 Mpumep wncnonb30BaHMA 6Gymarn [n8 HOpPMaibHbIX BEPOATHOCTHbLIX FPadMKoB MOKasaH Ha
pucyHke 2.

BTabnuue | npuBefeHsl 3HaueHns  Tabnuuya 1—3HadeHus xt cepum u3 15 HesaBnCUMbIX Habntode-
Xt B NOPAAKe Hey6biBaHNS Kak pesynbtar  HUY U COOTBETCTBYIOLL/E M 3HAEHNS ig <10xA)

cepun 13 15 He3aBUCUMBbIX HabMOgeHNN K - 3/K

MPW UCTILITAHMAX HA YCTANOCTb BPaLLato- K P 5wl (10%)
LLLerocs CoeiuHeHus. 1 0041 0.200 0301
Cepunio ToYeK, NOKa3aHHYI0 Ha pu- 2 0.107 0.330 0519
CYHKe 2a) Mmofy4yatoT na OCHOBE 3Haue- 3 0.172 0.445 0.648
HUiA BeposiTHOCTel 1\ = (k —3/8)/(n + 1/4) 4 0,233 0.490 0,690
U xt. M3 rpadmka BUAHO, YTO 3TU TOUKU 5 0,303 0.760 0.892
He 06pasy 10T NPAMOiA NMHUKU. ECnn XK 3a- g 8??:23 88%8 82%1
MeHUTb Ha lg {10 XK), TO HOBbI/ rpaduk v : :
gZ{b : ) pag 8 0,500 0970 0987
Ha pucyHKe 2b) 61M30K K NPAMOIi Nun- 9 0566 1,040 1017
HUW. 3 3TOrO CleayeT, uTo runoTesa Hop- 10 0631 1710 1283
ManbHOro. pacnpeAenenus Ans norapue- 1 0,697 2920 1346
Ma HaﬁﬂlOAeHVIVI ajfjleKBaTHa. 12 0.762 2975 1357
5.4 PaccesiHne NonyyYeHHbIX 3KCTpe- 13 0.828 3.650 1562
MasibHbIX 3HaYeHWii BonbLUe, YeM Y cpef- 14 0,893 7.000 1845
HWUX apUGMETUUECKUX 3HAYeH Ui, M03TO- 5 0,959 8.800 1944

My LKana KyMyNATUBHON OTHOCUTE/IbHOM MpumeuaHuc2—BTabnuue 11 nocneayoLmx npuMepax
4acTOThl PaCLUIMPAETCA K KPaaAM. Hanuuue  equHmupbl BENMUMH OMYLLEHBI, TAK Kak 3TO HECYLLECTBEHHO A/isi pac-
HeBO/bLLOr0 YMCNA 3HAUEHNIT Na NtOBOM  CMATPUBAEMbIX KPUTEPUEB B JAHHOM CTaHAapTe.
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KOHUe rpaduka QyHKLWN KYMYNAaTUBHOIO pacnpefieneHns, KOTopble 3aMeTHO OTK/IOHSATCA OT NpAMOii
NVHWK, onpefenseMoi CpeAHUMN aputhMeTUUECKUMUN 3HAUYEHUAMU, HeNb3 paccMaTpuBaTbh Kak Mokasatesb
OTK/IOHEHWSA OT HOPMa/IbHOr0 pacnpeaeneHus.

Yem 60nblue 06beM BbIGOPKK, TeM B0MEE HAAEXHbI 3aKNHOUYEHNS, KOTOPble MOXHO BbIBECTW U3 BUAA
rpadmka hyHKLMM pacnpegeneHus.

Ecnu rpadimk KyMynaTMBHON hyHKL MM pacnipegeneHns HabnoaaemMbix 3Ha4eHN TaKoB, YTO 60/bLumne
3HAYEHMNS HaXOAATCS HKe NPSAMOW NTMHUK, 06pa3yemMoit ApyrumMy 3Ha4eHUAMU, TO Takoe npeobpasoBaHme
Kak y = logx uam y ~ npusefeT K rpaduky, 60nee COOTBETCTBYIOLWEMY MPSMOW AWHUKU |CM. pu-
CYHKMN 2b) 1 5.

Ha pucyHkax 3—7 BepxHue rpatukn npeacTaBnsoT cob6oil KymynaTWBHble DYHKLMW pacnpefene-
HWA; 018 CPaBHEHUSA HWKHWE TpaduKu NpPeAcTaBiAOT COOTBETCTBYIOLLME (DYHKL MW NIOTHOCTW pacnpege-
NeHus.

Ecnun rpaduk KyMynsTUBHON QYyHKLUM pacnpefeneHns NoayyeHHbIX 3Ha4eHuidi nogobeH rpadgrkam Ha
puCyHKax 3 unu 4, To COOTBETCTBYIOLLEE YaCTOTHOE pacnpefie/leHne UMeeT MeHbLUY KpUBU3HY (rpaduk
60/1ee MNOCKMNI) nn 60NbLUYO KpUBKU3HY (rpaduk 60/ee BbIMyKbli) COOTBETCTBEHHO.

patnkn KyMynsaTUBHbIX (YHKLWUIA pacnpefeneHns Ha pucyHkax 5 1 6 0THOCATCS K YHKLUMUAM NaoT-
HOCTW pacnpegeneHns ¢ NOMOXKMTENbHON 1 OTPULATENIbHOI acCUMMEeTpUENA.

Ha pucyHKe 7 npeAcTaaTeHbl KyMynaTUBHaA PYHKLWA pacnpefeneHns u yHKLUUA NNOTHOCTW pacnpe-
[eneHns, NonyYeHHbIe OT HANOXEHUA ABYX Pa3NUYHbIX DYHKLWIA NAOTHOCTH.

PucyHok 3 — KymynatusHaa dyHKUMA pacnpefeneHus PucyHok 4 — KymynsTueHas QyHKLWA pacnpegeneHns
(BBEPXY) W (hYHKLMS NIOTHOCTU pacnpeaeneHns ¢ MeHb-  (BBEPXY) U PYHKLMA NAOTHOCTY pacrpeieneHns ¢ 60/b-
LLeli KPUBM3HOIA (BHU3Y) LUOI KPUBU3HOI (BHU3Y)



PucyHok 5 — KymynatuBHasa yHKUMA pacnpegeneHums
(BBEPXY) M PYHKLYSI NNIOTHOCTM PacrpeseneHys ¢ noso-
XWUTENbHOW acuMMmeTpuei (BHU3Y)

PUCyHOK 7 — ®yYHKUMW, NOSTYYEHHbIE HAIOXEHWEM

[BYX Pa3/IMyHbIX KyMyNATUBHbIX PYHKLMWIA pacnpese-

neHns (BBepxy) v (DYHKUMIA NNOTHOCTW pacrpeje-
neHmns (BHM3Y)

FOCT P NCO 5479-2002

PucyHok 6 — KymynatueHas QyHKUWS pacnpeaeneHns
(BBEpPXY) ¥ (DYHKUMA MIOTHOCTWM  pacnpedenieHus ¢
OTpuLaTeNbHON acUMMETPUER (BHU3Y)
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6 HanpasneHHble KpUTEpUU

6.1 O6LLMe NONoXKeHNS
6.1.1 HanpasfieHHble KpUTEPUU OTHOCATCS K XapakTepucTukam aCUMMETPUN UK IKCLIeCca pacnpegene-
HUS BepoATHOCTEl HabnogeHnn. OHKM OCHOBaHbI Ha (haKTax, YTo B Cly4ae HOPMasbHOM CyYaliiHOW NepeMeH-
Hoi J1"co cpegHum p = £' (J1):
LleHTpabHbI/i MOMEHT TpeTbero nopsgka paseH u2= £' [(AT—p)5 = 0; (2)
HOPMMWPOBAHHbIW LEeHTPanbHbIA MOMEHT TPETLEro nopsifika (aCMMMETPUs COBOKYMHOCTMW) paBeH

& = £ (3)

HOPMMPOBAHHbIV LIEHTPaNbHbI MOMEHT YeTBEPTOro NopsAKa (KOMBM3HA COBOKYMHOCTM) paBeH

P: » M/M* =3, 4)

roe p2= £ ((l—m)3 —MOMEHT BTOPOro nopsjka: (5)
p4= E [(A~—p)4 —MOMEeHT 4eTBEPTOro NOPAAKa,; (6)
A —aCUMMeTpus COBOKYMHOCTU, KOTOpPas MOXeT ObiTb 60/bLUEN, panHOW UM MeHbLUEl YeM Hy/b;

[)2- KpuBM3HA COBOKYMHOCTU (BCErfa NoMoXMTENbHARA);

(P, - 3) —3KcuecC COBOKYMHOCTH.

Mpwn 3TOM BCerfAa BbIMO/HAETCA HEPABEHCTBO A + 1
6.1.2 B KpMTEpUM Ha aCUMMETPUYHOCTb aNbTePHATUBHYIO TMNOTE3y MOXHO 3a/aThb B BUAE

JV, (p2>0). 4TO 3IKBMBANEHTHO >0 (nonoxutenbHasa acuMmeTpus, (CM. pUCYHOK 5)| unu

A, (LB <0). 4yTo 3KBMBANIEHTHO < 0 (oTpuuartenbHas acummeTpus, (CM. pUCYHOK 6)|.

PacnpeseneHne BepoATHOCTEN C MONOXUTENbHOV aCMMMeTpMel NMeeT NOBbILLIEHHOE paccesHue 60/b-
LUMX. @ He ManbiX 3HaYeHuii nepeMeHHbIX. O6paTHOE BEPHO AN Cyyas ¢ OTPULATeNbHOV aCUMMeTpureiA.

6.1.3 B KpMTEpPUU Ha 3KCL,ECC COBOKYMHOCTY anbTEPHATUBHYO rNMOTE3y MOXHO 3ajaTb B BUAE;

A, ¢ r> 3), uTo 03HavaeT 60MbLUYIO KPUBU3HY |PYHKLMA NAOTHOCTU pacnpegeneHuns 60see BbinyKnas
(CM. puCyHOK 4)| nnm

A, (P2< 3). uTO 03HAYaeT MeHbLUYIO KPUBU3HY |(DYHKLMA NNOTHOCTM pacnpeaeneHuns 6onee nnockas
(cm. pucyHok 3)|.

Mo cpaBHeHWO C HOPMa/bHbIM pacnpegeneHnemM B pacnpegeneHun ¢ 6onbLueli KpUBU3HOM npeobna-
[alT 3HAYeHUA nepemeHHOMN, 6/MM3Kue K cpefHeMy U K 060uMm Kpasam. O6paTHOe BepHO AN MeHbLUei
KPUBU3HbI.

6.1.4 HanpaBneHHbI KpUTepuii MPUMEHSAIOT TOIbKO NPW HaIMYMMN KOHKPETHOW MHAOpMaL KM 0 TOM,
KaK pacnpefeneHve MOXeT 0TIMYaTbCA 0T HOPMaNbHOr0. ATa MHOPMALMA MOXET UCXOAUTb U3 (U3NYECKOI
NpUPOAbI AaHHbIX UK BUAA BOSMYLLLEHWS, KOTOPOE MOXET MOBANATb Ha MPOLIECC, reHepUpYOLLNiA COBOKYM-
HOCTb AaHHbIX.

Hanpumep TOT dakT, 4TO NepeMeHHas HeoTpuuaTe/ibHa CO CPpeAHUM apuMeTUYECKUM, BAN3KUM K
HY/I0, B CPaBHEHMMN CO 3HAYeHWeM CTaHAapTHOrO OTK/IOHEHUS, MOXET OblTb OCHOBAHWEM AN MOJIOXKMUTESb-
HOW acMMMeTpUM peanbHOr0 pacrnpefenceHus BepoATHOCTeR . AHanormyHo, no6oe BO3MYLLEHVE B FeHepy-
pytoLLeM COBOKYMHOCTb faHHbIX MpoLecce, KOTOPOe CO34aeT CMeCb HOPManbHbIX COBOKYMHOCTEN C OAHUM
CPeAHUM, HO PasHbIMU AUCTEPCUAMMU, MPUBOAUT K pacnpefeneHuni0 BEpOSTHOCTe, OTIMYHOMY OT HOpMaslb-
Horo c p, > 3.

6.1.5 Bbi6op HanNpaBNeHHOr0 KpUTepuUs cneayeT OCHOBbLIBATbL Ha 06X COOBPAXKEHUAX O NPMPOe Ha-
6110eHNI K Npouecca, FreHepypyroLLero aTu HabneHNs, a He Ha KOHKPETHOW hopmMe pacrpegeneHns
BEPOATHOCTel HabntogaeMblX 3Ha4eHWiA. B nocnegHem ciyyae MOryT CUATaTbCA 06BEKTUBHBIMW TONIbKO Pe3y/ib-
TaTbl MHOTOCTOPOHHETO KpUTepus.

8
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6.16 Ecnu jfp ar,,.... xa — 3HayYeHns cnyyainHoil nepeMeHHON X cepun U3 N HabnAeHWiA, To cpeaHee
apu{mMeTMYeCKOe UM MOMEHT MepBOro Nopsafgka paccumTbiBaloT No (opmyne

* = ; @)
MOMEHTbI BTOPOro, TPeTbero M 4YeTBEPTOro MOPsALKOB COOTBETCTBEHHO (J = 2. 3, 4) pacCcuuTbiBAKOT MO
thopmyne

T oy (%) )

CTaTUCTUKM Kputepua Ha aCUMMETPUNHOCTb N KPUBU3HY npeAcTaBneHbl B cneayrowem Buae COOTBET-
CTBEHHO:

©)

(t0)

6.2 HanpasrneHHbIi KpuTepuid NPoBepKY Ha aCUMMETPWIO, UCTIONb3YIOLLWIA CTAaTUCTUKY &

JTOT KpWUTEPUIA nNpUMeHUM npu N 2: 8 (M3 MpaKkTUYeCKUx coobpaxeHmin Tabnuua 8 orpaHuyeHa
3HaveHunem A £ 5000).

Ecnn anbTepHaTWBHAs rnnoTesa 3ak/lo4yaeTcss B HAMMUYUK MONOXMTENbHON acCMMETPUKM, KpUTepuil
cnepyeT BbIMOAHATL TONbKO Npu ycnosuun T. > 0. Ecnn anbTepHaTMBHAA rMnoTesa 3ak/oyaeTca B HaIM4um
0TpULAaTeNbHON aCMMMETPUN, KPUTEPUIA cnedyeT BbINOAHATL TONbKO NpU ycnosmm /ma < 0.

B o6ounx cnyyasx peLueHne NpUHUMAIOT B MOb3Y OTKAOHEHWS HYNIEBOV rMMOTe3bl MPW YPOBHE 3HAUYMMO-

CTU a, Korja craTucTnka npeBbIlIaeT A-KBaHTUAL Ansip = 1—a.

B tabnuue 8 npueefaeHbl 3HaveHus ctatuctukn \ffi\ ans p = 0,95, p = 0,99 n 06beMa BbIGOPKM .

Mpumep |
Mpumep OTHOCKTCA K NPUMEHEHUIO HANPaBAEHHOTO KPUTEPUA C aNlbTEPHATUBHOM rMNOTE30/ C UCMO/b-

30BaHMEM CTATUCTUKU . BTabnuue 2 npusegeHa cepus U3 50 HE3aBUCUMbIX N3MEPEHUI TONLWUHBI 3360/10-
HU" AepeBbeB, NpeaHa3HAUYeHHbIX 418 UCNONb30BaHUSA B KauecTse TenerpadHbiX cToN60B. MOCKONMbKY 3Ta

TOMWMHA HeoTpuuaTeNbHa M 6M3Ka K HY/I0, MOXHO MPeANnON0XNUTb MONOXKUTENLHYIO aCUMMETPHIO.
Mo3ToMy He06X0AMMO NPUMEHNTL COOTBETCTBYIOLLMIA HaNpPaBNeHHbIA KpUTepUid ¢ anbTepHaTUMBHOI runoTe-

30/ H{ O-

V13 nonyyeHHbIX BXoAe HabntoaeHnii 3Have- Ta6nuua 2—3HayeHnsa TONWMHBI 3a60/10HN ANs
HWIA. NpUBeLEHHbIX B Tabnnue 2, BbIYMCIIEHBI Cre- Ir-50
Aytouine napameTpbl: To.)WwnHa MGONOHH

*=(1,25+ 135+ .. + 5,10)/50 = 2,873:

T2= 1(125 - 2,873)2+ .. + 15 206 260 310 400

135 2.10 2.60 3,15 4.00

+ (5.10 - 2.873)2//50 = 0.937 921, 1,40 2,15 2.70 3.15 4.05

nty= K1,25 - 2.873)5+ ... + 150 215 275 320 405
+°(5,10 - 2.873)4/50 = 0,254 559. 155 215 275 330 4.10

160 2.20 2.80 3,45 4.20

rge X —cpeaHee apuMMeTUUECKOE; 175 2015 205 350 4.45
mv Tb—MOMEHTbI BTOPOTO U TPETLETO NOPAAKOB 175 2J5 2.95 3.50 450
COOTBETCTBEHHO. 185 240 3.00 3.80 4.70

195 2,55 305 3.90 510

' 3a60N0Hb — HApPY>XXHbIA MONOAONA, MCHCC
NOTHbIV CNOVA APEBECUHDI, IEXALLWIA HEMOCPEACTBEH-
HO MOA KOpOWA.

MpuMeyaHmne —3HaYeHUs TOMLLMHBI 3a60-
NIOHU PaCcMo/OXeHb! B MOPSAKE HeYBbIBaHUS.
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CnepfoBaTenbHO aCMMMETPUSA COBOKYMHOCTUN paBHa 1b~ " 0.280.
"
Mpu ypoBHe 3Ha4yMmocTh a = 0,05, To ecTbp = 1—a = 0.95, n 06beme BbIGOPKM N = 50 KpUTUYECKoe
3HayYeHne CTaTUCTUKN KpUTepusa (3HayeHune />-kBaHTuAn) pasHo 0,53 (cm. Tabnuyy 8). 310 3HaYeHue 6onee,

YeM BblYMC/IEHHOE 3Ha4YeHne = 0.280. 3HaunT HyneBas rmnoTe3a HOPMasbHOro pacrnpejenieHns He 0TK/O0-

HAeTCA Npu BbIGPaHHOM YPOBHE 3HAYUMOCTHU.

6.3 HanpasneHHbI KpUTEPW NPOBEPKN Ha KPUBW3HY C UCMOMb30BaHUEM CTaTUCTUKA b,

JTOT KpWUTEPUIA NPMMEHMM MNpu N 2 8; U3 NpPaKkTUYecKUX coobpaxeHwnit Tabnuua 9 orpaHuyeHa
3HavyeHueM n <5000.

B KpuTepun Ha 60nbLIYIO KPUBU3HY anbTepHaTMBHas runotesa npeActaaTeHa B ClefylolleM Buge:
A, (P2> 3). Ecnn BbluMCNEHHOEe 3HaYeHMe b2 npeBbillaeT KPUTUYECKOe 3HAYeHMEe CTaTUCTUKU KpuTepus
(3HayeHune p-kBaHTUAM) npu p - | —a =0,95 unam p=1—a =0,99 n obbeme BbIGOPKM N1, TO Hynesas
runoTesa fO/MKHa ObiTb OTK/IOHEHA NpW ONpefesieHHOM YPOBHe 3HaYMmocTu, Hanpumep a = 0.05 wuaun
a = 0.01.

B KpuTepun Ha MeHbLUYH KPUBM3HY anbTepHaTMBHaA runoTtesa npeAcraaTeHa B CleAyloLem Bue:
A, (p, < 3). Ecnn BbluMCNEHHOE 3HaYeHWe 6, MEHEe KPUTMYECKOrO 3HaYEHNA CTaTUCTUKN KpuTepus (3Have-
HWe p-kBaHTMAM) Npu p= a - 0,05uam p =a = 0.01 nobbeme BbIGOPKM N,TO Hy/NeBas rMNoTesa JOMKHA
ObITb OTK/IOHEHA NPW OMNPeLeNeHHOM YPOBHe 3Ha4YMMOoCTK, HanpumMep a = 0,05 nan 0.01.

BTabnuue 9 npusefeHbl KpUTUYECKNE 3HAUEHWS CTATUCTUKN KpUTepUsa (3HaueHne />KBaHTuam) b2ansa
p = 0.01, 0,05. 0.95 1 0,99 n 06beMa BbIGOPKK «.

Mpumep 2

Mpumep OTHOCUTCA K MPUMEHEHMWIO HaMpPaB/IEeHHOro KPUTEPUA Ha KPUBM3HY C UCMO/b30BaHWEM
CTaTuCTUKKM b:. BTabnuue 3 npusegeHa cepus u3 50 He3aBUCUMbIX U3MEPEHWIA. B usmepmutensHom npmoéope
CylLecTByeT fietheKT. HekoTopble U3 M3MepeHuii MornvM NoABepPrHyTbCS BAUAHMIO 3TOTO fedekTa, NpUBOAS-
LLero K BapuaLmmn paccesHnsa aTux N3MepeHuii.

113-3a ynomMaHyTOro gedekta MOXHO NPeAnosiokuTb, YTO AN pacnpegeneHns HabnwgeHnin Heobxoam-
MO MCNO/b30BaTh CTATUCTMKY 6,. COOTBETCTBYIOLLMIA HaNpaaTeHUbI KPUTEPUIA 1 anbTePHATUBHYIO FMNoTe3y
A, h2>3).

Ta6nunua 3—Cepusa us 50 nsmepeHwit Ha ocHOBe MoflyYeHHbIX 3HayeHWil, npuse-
3HAYEHNS WMCPCHHI [EeHHbIX B Tabnuue 3. BblUMCNEeHbI CeaytoLme na-
pameTpbl:
o 25 > 29 [ =(9,5+ 144+ .. + 6.0)/50 = 10,542:
102 9.2 25 215 85 nm=1(9.5- 105422+ ... +
42 129 55 91 33 + (6.0 - 10.542)2)/50 = 37,996 4;
171 6.3 8.6 119 14 Tn=1(9,5 - 10,5424+ ... +
P S - 7 + (6.0 - 10.542)4/50 = 7098.04,
85 119 79 75 156 rae X —cpefiHee apumeTnYecKoe;
9.9 114 3.6 54 114 /nr /nA— MOMEHTbI BTOPOr0 M YeTBEPTOro Mopsf-
[ 59 73 320 6.0 KOB COOTBETCTBEHHO.

CnepoBatenbHO KpWUBM3HA COBOKYMHOCTU 6, * - a 4,916.

Mpwn ypoBHe 3HauynmocTn a = 0,05. To ecTb/) = 1—a = 0.95, n o6bveme BbIGOPKM N = 50 KpUTUYECKOE
3HaYeHMe CTaTUCTUKK (3HaYeHmne />-KBaHTUAN) KpuTepuns paBHO 3.99 (cMm. Tabaumuy 9). BbluncneHHoe 3HaueHue
> = 4.916 60nee 3TOr0 KPUTUYECKOTO 3HAYEHUS, MOITOMY Hy/NeBas rnnoTesa OTK/IOHAETCA B MOMb3y aNbTep-
HaTWBHOI Mpu YpoBHE 3HaUMMocTn a = 0.05. ITO 3HAYMT, YTO pacrnpesenieHme 3HauyeHunn, NoNy4YeHHbIX B
pesynbTaTe U3MepeHU, NCKaXEHO 1 UMeeT 60/bLLYIO KPUBU3HY.

Kpome TOro, KpuMTM4eckoe 3HauyeHue CTaTUCTUKKU MpU ypoBHe 3HayumocTn a = 0.01 pasHO 4.88,
No3TOMY OTK/IOHEHWE HYNEeBOW rMMNoTe3bl MOATBEPXKAEHO M HA 3TOM YpOBHe. MOXHO cfenaTtb BblBO4, YTO
CYLLECTBOBAHME PeanbHOro MCKaxeHnsa aaHHbIX 60nee Npasgonofo6Ho.

10
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7 COBMECTHbIi  KpWUTEPWIA, WCMOMb3YIOWNIA  CcTaTUCTUKKM  yify 1 b2
(MHOroHarnpaBneHHbIn KpUTEpPWiA)

COBMeCTHbI KpuTepuii npumenum npu 20 i n £ 1000.

7.1 AnbTepHaTVWBHas rMnoTesa COCTOMT B CeAyIOLLEeM: pacnpejeneHne BepOATHOCTER NMeeT acCuMMeT-
pUio, OTAIMYHYIO OT HYNA, U (MIN) KPUBU3HA OTANYHA OT KPUBW3HbI, CBOWCTBEHHON HOPManbHOMY pacnpe-
aeneHunio (6e3 ykasaHnWsa HanpaBneHWs KaX4oro OTKAOHeHWs). AnbTepHaTUBHAA rnnoTesa VMeeT OAUH U3
BUA0B:

/[,(m/?"7 * 0 wn (nan) P2 * 3).

Kaxfoe n3 coyetaHuii *0,p, *3 nm *0.p, *3 wwm *p7 —0. * 3 MOXeT 6bITb
BbIGPAHO Ha PaBHbLIX OCHOBaHMAX. TeCT MHOrOHanpaaneHHbI 1 NpefHa3HauYeH BbIABUTb COYETaHNE HEHYNEBO

acummetpumn ~p7 n (Unn) KpMBU3HLI p, * 3.

[laHHbIl COBMECTHbI KpUTepuiA 1n3-3a Bbl6Opa CTATUCTUKKM HeMb3d CYMTATb MHOFOCTOPOHHUM
KpUTepuem B CTPOroM CMbicfie. [N HanpaBneHHbIX KpUTepueB ero npuMeHeHne MoxeT 6biTb ONpaBAaHo
TONbKO COO6PaXeHWsMW, OCHOBAHHbIMM Ha NPUPOAe HAbBMIOLEHWUI MK npouecca, reHepUpyloLEero aTo
HabnoaeHue.

7.2 CTaTnucTuKa 3Toro Kputepus o6pasoBaHa Napoi 3HaYeHUn CTaTUCTUK n J1,, onpeaeneHHbIX B
thopmynax (9) u (10) no 6.1.6. Mpu HyNeBOW rMNOTE3e HOPMaIbHOCT MOXHO MOCTPOUTL 061acTb BOKPYT

Touku (0: 3). B KOTOpYto Touka 1LVAT|” *2) nonagaert ¢ BEPOATHOCTLIO P (C OCAMU KOOPAUHAT B2).

KpuBble, orpaHuuymsatowme 3ty o61actb, MokasaHbl Ha pucyHke 9a) npu p = 0.95 n pucyHke 9b) npum
p = 0.99 Ans pasnnyHbIX 06bEMOB BbIGOPKU M.

Mpu ypoBHe 3HAYMMOCTU <X= 1—p KpuTU4eckaa 061acTb KpuTepms obpasoBaHa TOUKaMU, exatiumm
BHE KPUBOI, COOTBETCTBYHOLLEV 06beMY BbIGOPKK M.

Mpumep 3

COBMECTHbI  KPUTEPUIA, WCNOMb3YIOLWMNIA CTATUCTUKN 1N b,, MOXHO NPUMEHUTb K AaHHbLIM
npumepa 2.

Ha ocHOBe 3Ha4yeHUil, NPpUBEAEHHbIX B Tabnuue 3, BbIYNCAAIOT BbIGOPOUHbIA LEHTPaNbHbIA MOMEHT

TPEeTbero nopsaka:
T3=19,5- 10,542)' + ... + (6,0 - 10.542)J|/50 = 308,106.

OTcropa =713/ ml'l=1315.

Ha pucyHke 9b) Touka = 4.9161 1eXuT Janeko BHE KPUBOIA, COOTBETCTBYHOLLEN

06bemy BbI60pKKM N = 50 gns ypoBHSA 3Hauynmoctn a = 0,01.

[MoaToMy HyneBylo rMnoTe3y HOPManbHOro pacnpefeneHns OTKNOHAOT Ha 3TOM YPOBHE 3HAYMMOCTH B
nonb3y anbTepHaTUBHOW rMNOTe3bl. ITO 03HAYAET, YTO pacnpefeneHne BEPOSTHOCTEN N3MEPEHHOI XapaKTe-
PUCTUKMN OT/IMYHO OT HOPM&AJILHOTO.

8 MHOrocTopoHHMe KpuTepum

8.1 O6wue NoNoXKeHNs

8.1.1 MHOroCTOpPOHHUE KPUTEPUM MPUMEHAKOT B TOM C/ly4yae, eCv HET anpuopHO MHpopmaLumn o
TWUMEe OTKNOHEHWNA OT HOPMaibHOr0 pacnpeseneHus.

8.1.2 B HacToAWeM cTaHAapTe npefcTaBfieHbl Ba MHOTOCTOPOHHUX KpuTepus: LWanupo-Yunka n
3nnca-Matau. Kputepuii LLlannpo-Yunnka Bbi6UpatoT, KOraa Ha 0CHOBE MCXOAHbIX JaHHbIX MOXHO Bbl6paTh
afbTepHaTMBHYIO rMNOTesy CefytoLlero Buaa: NpMMepHO CUMMETPUYHOE pacnpejeneHue ¢ yobiBatoLeid Kpu-

n
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BU3HOM (TO ecTb |-/pi"| <1/2 wnp, < 3) UM acCMMMeTpUYHOe pacnpegenenue (Hanpumep |Ap7]| >1/ 2), B

NMPOTMBHOM Crlyy4ae BblGUparoT Kputepuii Annca-Mannw.

8.2 Kputepwuin LLlanmpo-Yunka

370T KpUTEpMit NpuMeHnM npu 8 <n < 50. Manble BbIGOPKU C N < 8 Mpy 06HAPYXXEHUN OTKAOHEHWI OT
HOpPManbHOTrO pacnpefeneHuns He AaloT AOCTOBEPHbIX Pe3yNbTaToB..

KpuTepwnit o0CHOBaH Ha perpeccoHHOM aHann3e NopPAAKOBbLIX CTATUCTUK MO UX OXXKMAAEMbIM 3HAUEHUAM.
3ro KpuTepuit Tuna [UCMEPCUOHHOIO aHanu3a AN MOAHOW BbIGOpkM. CTaTucTuKa Kputepus —
OTHOLLIEHMEe KBagpaTa CyMMbl IMHENHOW pasHOCTY BbIBOPOYHbIX NOPAAKOBbIX CTATUCTMK K 06bIYHON OLleHKe
ancnepcun.

KpnTepwnii 0CHOBaH Ha ynopsA0YeHHbIX HabnogeHnax. Ecnm ceputo n3 N He3aBUCUMbIX HabNOAEHNA,
pacnonoxeHHyto B nopsagke HeyOblBaHUSA, Kak ykasaHo B 5.3, 0603Ha4uTb cumBonamu n,, A2, ..., XK, T0
BbIUMC/IAIOT NPOMEXYTOUHYIO CyMMy S no dhopmyne:

S=1nn - *A, (m

roe K — WHAEKC, UMELWNA 3HaYeHna oT 140 n/2 nam ot 10 (0 —1)/2 npy YeTHOM U HEYETHOM N
COOTBETCTBEHHO;
aK —KOo3(hhULMeHT, MetoLWnid cneymanbHble 3Ha4YeHNs ana obbema BbI6OpKK N (3HavyeHns at npueege-

Hbl B Tabauue 10).
Bartom cnyyae ctatuctuka kputepus 1CnpuHUMaET BUA:

W =8* {(nT,), (12)

roe nT2 = 1(.v, - n)* ;

n — 06bem BbIGOPKY;

T2—BbIOOPOYHBINA LEHTPabHbIA MOMEHT BTOPOro nopagka.

Ecnu 3Ha4yeHMs HeKOTOPbIX HabNOAeHNIA paBHbI, YNOPAA0YEHHAA Cepusa HyMepyeTcs C MOBTOPEHNEM
paBHbIX HABMOAEHWNIA CTONIbKO pas, CKObKO OHW BO3HUKAKT B UCXOAHOM cepuu.

Mpu ypoBHe 3HAYMMOCTU a = p KpUTUYecKas 06nacTb KpuTepus obpasoBaHa 3HAYEHUAMU, MEHbLLUUMU
yem A-KBaHTUNbL ATA P = a. Tabnuua 11 cogepXuT /bKBaHTUAWM cTaTUCTUKK KpuTepusa IVan» p =a =0,01 u
p = a =0,05.

Mpumep 4

Mpumep npumeHeHus Kputepus LUanupo-Ywunka. Tabnvuua 4 coLepXuT YMNOpPSLOYEHHYIO CEpUIo U3
N = 44 He3aBUCHMMbIX 3HaYeHWIA rogOBLIX 0CaAKOB, COGPAHHbBIX Ha MeTeoCcTaHLuMKn. Micnonb3ys TabnuuHble
3HaYeHUs, MOXKHO BbIYNCTUTD:

> X** [ 44 * 34545 | 44 = 785.114.

nt, 0 X(X* - X)' = 630871

[ns o6neryeHnsa BolunCneHNA B Tabnuue npuBegeHbl 3HaveHna xt, xjm, _ Aun *OK,_ A —*A-

VMicnonb3ys 3HavyeHMs KoahpuumeHTa ak, B3aTble 13 Tabnmuybl 10 1 BocnponsBefeHHble B Tabnuue 4.
MOXHO BbIYNCANTb 3HaYeHns 9.

S = Xa, [X(.UIl - xt]=07872 x 554 + 0.2667x500+ ... + 0.0042 x 9 = 787,263.

CneposatensHo W = gy (787,2627)' / 630872 = 0.982.

Tabnuua 11 paet 3HayeHue p-kKBaHTUAA gns n = 44 np = a = 0.05. pasHoe 0,944, MOCKONIbKY 3TO
3HayeHue MeHee 3HavyeHUs W, TO HyneBas rmnoTesa 0 HOPMasbHOM pacrnpefeseHUn He OTKNOHAETCA Npu
ypoBHe 3HauumocTtun a = 0.05.

12
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Ta6nuuya 4 — BKerofHble 0CaaKK, 3aUKCUPOBaHHbIE HA METEOCTaHLIMM

it \A R* V-4, A A K vt Vi*x  Ami A
1 520 1074 54 03872 il m 873 B2 0,049
2 556 1056 50 02667 7 713 8a2 49 00943
3 51 963 42 02323 B 714 &L 137 00842
4 616 %2 3% 02072 “ 719 837 18 00745
5 635 926 21 0.1868 5 721 84 07 00651
6 669 922 23 01695 16 735 826 a 0.0560
7 636 904 218 0.1542 7 740 82 & 0.047 1
8 692 900 28 01405 B 744 &1 7 00383
9 04 889 1% 01278 19 745 794 49 0.0296
i) 707 879 ™ 01160 2 750 7 4 0021 1
2 776 786 i) 0.0126
2 m 786 9 0.004 2

MprvMeyaHMne —YnopsagoueHHas cepus 13 44 HabNIOLEHNIA U COOTBETCTBYHOLLME UM 3HAYEHUS KO3PDU-
1mcntos KpUTepua LLlanupo-Yunka a, rge Kk — Homep vHfekca. A- 1 2. 22,

8.3 Kpwutepuii dnnca-I lanH

JTOT KpUTEpuiA NpUMeHUM Npu 1 2 8. Masble BbIGOPKU € 1 < 8 Npu 06HAPYXXEHUU OTKIOHEHWUIA OT
HOPMabHOTO PacnpeseneHuns He 4atoT 4OCTOBEPHbIX PE3y/bTaToB.

MHOrOCTOPOHHUI KPUTEPUIA C BLICOKOI MOLYHOCTBIO NPWU MHOTMX aNbTEPHATUBHbIX MN0OTE3aX UCMOMb-
3yeT CyMMY KBafpaToB MOAY el pasHOCTU MEXAY XapaKTePUCTUUYECKUMU PYHKUUSAMU Ha OCHOBE BbIGOPOY-
HbIX JaHHbIX N HOMa/IbHOTO pacrnpefeneHns ¢ BeCOMbIMU KoahuLneHTaMm.

Mo n HabnwgeHnam x. (J= 1.2. ... 9) BbIYUCAAOT Cnegytolime napameTpbl:
(13)
"
nu (14)
rfge X —cpefHee apuMeTNYECKOE:
MU — BbIBOPOYHbINA LLleHTPanbHbIi MOMEHT BTOPOro NoOpafKa:
A — 06bEM BbIOOPKMU.
Cratuctuky Kputepua TEp nnca-Mannu BbIYUCAAOT NO hopmyne
oy X .
Xoppexe (15)

Mo[>A40K 3HaYeHW1 NPON3BOMEH, HO OH [O/MKEH 0CTaBaTbCA HEM3MEHHbIM B TeUeHWe BCeX MPOBOAUMbIX
BbIUUCNEHNIA.

ANTOPUTM BbIYUCIEHUSA CTATUCTUKN KpuTepua Tlp dnnca-Mannu npefcraBfieH Ha pUcyHKe 8.

HyneByto runoTe3y OTKNOHAIOT, €C/IN BbIYNC/IEHHOE 3HAYeHMe CTaTUCTUKK Tff, npeBbiwaeT p-KBaHTUIb
npy AaHHbIX YPOBHE 3HAYMMOCTM a W 06beme BbIOOPKMU f. />-KBaHTUAM CTATUCTUKKU KpuTepua TIM npu
p=1—a =0,90: 0.95; 0,975 1 0.99 npuBeaeHbl B Tabauue 12

13
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Il pumep 5
Mprmep npumeHeHns kputepus dnnca-Manau. Tabnnua 5

COAEPXUT ceputo 13 25 3HaYeHWii n

nokasaTtesnid Nnpo4YHOCTH

BMCKO3HOI HWUTW, U3MEPEHHON MpW CTaHAapPTHbIX YCNOBUAX B
NPON3BOMbHLIX eAnHMLax. JononHUTeNbHO fAaHbl Npeobpaso-
BaHHble 3HayeHuna z} = Ig (204 —xt). KoTopble paccesHbl 0KONO
NpsSMON IMHUWN, HAaHECEHHO Ha bymare 415 HOPMarbHbIX BEPO-

ATHOCTHBIX rpafuKoB.

Ha ocHOBe faHHbIX TabnuLbl 5 BbIYMC/IEHO 3HAYEHME CTa-
TUCTUKM KpuTepmnsa TLP” = 0.612 ¢ ncnonb30BaHWEM KanbKy-

natopa. Micnonbdyem Tabnuuy 12 ans noucka 3HauyeHMs KBaH-
TUNS ypoBHA p= 1—a = 0.99 npwn /I = 25. BTabnuue ycTaHoB-

NeHbl CNEAYIoLINe 3HAYEHNA:

ana n= 20 p-kBaHTWUMb paBeH 0.564;

ana n= 30 p-kBaHTUNbL paBeH 0.569.
C NOMOLLbI0 MHTEPNCXNANHH 3HAYEHWIA, NPUBEAEHHbIX B Tabnu-
e 12, MOXHO OLEHWUTb, YTO P-KBaAHTWUAbL AN n = 25 6yger

paseH Npn6am3nTenbHo 0.567. BbluncneHHoe 3HayeHme T,,

1lig

NpeBbILIAET 3TO KPUTMUYECKOE 3HAYeHMe, MOITOMY HyneBas ru-
noTe3a OTKNOHAETCS MPU YpoBHe 3HauMmocTv a = 0.01 4Ta 3Ha-

yeHunii x{.

Ha ocHoBe gaHHbIX Tabnuubl 5 HaligeHo I

t#n>:0'006'

MMocKoMbKY 3TO 3HAueHWe MeHee KPUTUUECKOTO 3HAYeHUs ans
n = 25, To HyneBas rmnoTesa 419 Npeobpa3oBaHHbIX 3HAYEHUI

Zf He OTKNOHSETCA.
OT0T nmpumep

MOATBEPXKAAET W3BECTHbI

(hakT, 4To

3HaYeHMs NoKasaTens MPOYHOCTW BUCKO3HOW HWUTW NOJYM-
HAOTCA NOrapuMMUUEcKM HOpManbHOMY 3aKOHY pacnpepe-

NeHnA.
Mpn mep 6

Mpvmep feTanbHO OMWCLIBAET MPOLEAYPY BblUMCIEHNUS
CTaTUCTUKN KpuTepus T1P B cOOTBETCTBMM C hopmynoii (15).
Btopoin cTon6ey Tabnuubl 6 cogepxmt n= 10 3Haue-
HUAM X., AN KOTOPbIX [O/MKEH ObiTb NpPOBefeH KpuTepuii
annca-Mannu. CornacHo BblipaxeHuam (13) v (14), nonyyaem

PucyHok 8 —ANroput™m BblUMCNEHUA
CTaTUCTUKK KpuTepus 3nnca-Mannm

tp
Ta6nuua 5-—3HauyeHWs NOKasaTens MPOYHOCTY BUCKO3HOW HUTY

N3MepeHHble 3HaYeHUs N Mpeo6pa3oBaHHbie 3HAYEHUS ; M3mepeHHble 3HaYeHWUs (
147 1756 9
186 1255 1%
m 1,799 176
183 1322 160
190 1146 174
123 1.908 153
1% 1,690 162
(%) 1,602 167
18 132 19)
150 1732 78
K7 1845 173
170 1531 163
144 1778

14

X =104 v /n, = 11,858.

Mpeo6pa3oBaHHble 3HauyeHus »

2021
1681
1447
1643
1477

1708
1623
1568
1.398
2.100

1491
1556
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[lBoumas cymma B TpeTbeM ‘TeMe BbipaxeHus (15) aBnseTcs KOHeuHOW cepueii (3 — 1) nogcepuid,

nepeas U3 KOTOPbIX UMEET OfMH ufieH, a nocnegHsas (N — 1) unex.
[Ons nepBoii Nogcepun ycTaHOBNEH UHAEKC K = 2 N €UHCTBEHHbI UYfieH CyMMbl, PaBHbIii

|- & 1

exP 1 I, nonyyeH npnj = 1. Bo BTOpPO/ MoACEpWH YCTAHOBMIEH MHAEKC K = 3 1 cyMMa

MMeeT 4Ba 4/IeHa, PaBHbIe:
exp exp

KOTOpbIE MOAYyYeHbl NpW j = | 1M 7=2. [ns nocnefHeid noacepum ukcuposaH uHgekc K = 10, n cymma
MMeeT 9 UNeHOB, PaBHbIe:

- (% - 40)
&P 22 frr ek 212

KOTOpble Mony4YeHbl npn j = 1, 2, 3, 9.

Ta6nuya 6 — 3HaueHWs NoKasaTeNs NPOYHOCTU BUCKO3HOW HUTW — BbIUMCIEHWE CTATUCTUKN KpuTepus TEF,

' ">
o |x/2T,«n1 oxp {4Tyr)

*.2 4-3  4-4 4A-S 4-6 4-7 4-8 4-9 4-10

7 X 7" 7 7* /m 7= 79- 7" = 7* 7=1..10
1 49 099% 08977 02192 02083 0,1684 00769 00587 00304 0.0205 0.5285
2 5,0 — 09095 0.2304 02192 0.1778 00821 0.0629 0.0329 0,0222 0,5407
3 6.5 — - 04421 04258 0.3633 0,1977 01593 0,0933 0,0673 0,7257
4 109 — — — 0,999 0.9895 08723 08154 0,6668 0,5790 0.9947
5 110 — — — — 0.9933 0.8853 08303 0.6842 0,5966 0,9924
6 14 — - - - - 09312 08853 0,7520 0,6668 09791
7 127 — — — — — 09933 09312 0.8723 0,8945
8 131 — - — — — — — 0.9664 0,9207 0,8575
9 140 — — — — — — — — 0,9895 0.7609
10 145 - - - - - - - - - 0,7016
Cymma 1040 09996 18072 0.8916 1.8528 26923 3.0455 38052 4,1573 4.7350 7,9757
ObLwasn cymma 23,9865

3HayeHuns yneHoB ana N—1=9 noacepuii NnepevncneHsl BCTonb6max 3—11ltabnuusl 6.

12-i cTonbew, nokasbiBaeT // = 10 yneHam CyMMbl B YETBEPTOM uYfieHe BbipaxeHus (15).

Onsa kaxgoro n3 nocnegHux 10cTon6uoB Tabanubl 6 BbIYMCAEHbI UX CYMMbI M yKa3aHbl BHU3Y CTON6LA.
Bce 45 uneHoB, NpuHagexatwmnx cyMme B TpeTbeM UnieHe BoipaxeHus (15), nocne cyMMMpoBaHuUs fanm

in t-1
obutyto cymmy |1 €xp = 23,9865.
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OKOHuYaTeNbHO BbipaxeHue (15) NoACUNTAHO U PaBHO
T, *1e  +(ijrx 23.9865) - (JT x 7.9757) = 0,2914.

Mpu n= 10Tabnuua 12 cogep>XunT 3HauYeHUe p-kBaHTUAA ana p = 1—a = 0,95. paBHoe 0.357. Bbluunc-
NleHHoe 3HauveHue TE£p = 0,2914 He npeBblaeT 3TO KPUTUYECKOE 3HAYEHUE, MO3TOMY B 3TOM MpuUMepe
Hy/ieBas runoTesa He OTK/IOHAETCS NpW YpoBHE 3HauMmocTn a = 0.05.

9 COBMECTHbIA KPUTEPUIA, NCMOMb3YHOWMIA HECKONbKO HE3aBUCHUMbIX BblGOPOK

Kputepmniti npumMeHUM npy HECKONbKUX BbIGOPKax 0AMHAKOBOro o6bema ¢ 1 £ 8, 04HaKO 13 MpaKTuyec-
KX co0OpaxeHnii Tabnmuya 13 orpaHuyeHa 3HavyeHUAMM KoahduumeHToB gns n £ 50. OHa OCHOBaHa Ha
npesnoN0XeHUN, YTO He3aBUCKMbIe BbIGOPKYW B3ATbl U3 OAHOI COBOKYMHOCTM.

Bo MHOruX cnyyasx He06X0AMMO MPOBEPUTL OTKNOHEHWE OT HOPMaNbHOMO pacnpefeneHns, Ncnonbays
HECKO/IbKO He3aBUCUMbIX BbIGOPOK, MOCKOMLKY KaX/as OTAeNbHas BbIGOpKa CMLLKOM Mana, 4Tobbl 06Hapy-
XWTb flaXe 3HaUNTeNlbHOe OTK/IOHeHWe OT HOPMaNbHOTO pacnpeAeneHuns. BTakoli cuTyaunm npuMeHsIOT MOLM-
(hMLMpoBaHHbI KpuTepuii LLanupo-Yunka.

[na nocnegoBaTeNibHbIX BbIGOPOK 06bEMOM M KaXas, 0TO6paHHbIX U3 OL4HOW COBOKYMHOCTU, NOA-
cumTbiBatoT 3HaveHuns \Vj (j= 1. 2,.... JI) cornacHo BblpaxeHuto (12). ns COBMeCTHOrO KpMTepus BblumnC-
NAOT NPOMEXYTOUHbIE 3HAYEHUs CTATUCTUKM G/ COBMECTHOrO KpuUTepus no gopmyse

+
b *OV (16)
rge v —BcnomorartesibHaa BeJIM4NHa COBMECTHOI0 Kputepusa, paccymtbiBaemas no (*)OpMyﬂe

v/ @17

ya, 6knen —KoaphuumeHTobl Ans npeobpasosaHus W B (f npuBefeHHble B Tabnuue 13.

Bcnyuae, ecnm 0OCHOBHOE pacnpejeneHne BeposiTHoCTeli HOpMansHoe, nepeMeHHble C) NpubAn3NTeNsLHO
CneAytoT CTaHAApPTHOMY HOpManbHOMY pacnpegeneHuto. CpefHee apugmMeTMyeckoe 3HaueHne nepeMeHHol G
paBHO

U~ » C/l » O»)

W CTaTUCTUKOI KpuTepus sBnsetcs BoipaxkeHue Jli x (7, rge J—uucno nocnefoBate/lbHbIX BbIGOPOK.
HyneBas runoTesa 0TKNOHSETCA NMPW YPOBHE 3HAYUMOCTH a, €C/un

ifh x G <w,a , (19)

roge nla = mp —p-KBaHTUIb CTAHAAPTHOTO HOPManbHOTO 3aKOHa pacnpeseneHuns.

Mpumep 7

Mpumep NpMMeHEHNsA COBMECTHOIO KPUTEPMSA, NCMNONb3YIOLWEro HECKO/IbKO HE3aBUCUMbIX BbIGOPOK.
VMmetoTcs 22 cnyvaiiHble BbI6opKM (A=22), Kaxgas o06beMmom n = 20, 0To6paHHbIe M3 04HO COBOKYMHOCTH.
3MepsAoT 3HaYeHme cnyyainHoin nepemeHHon A atnx 20 06beKTOB, KOTOpas B NPeAnon0oXeHUN NMeeT pac-
npegeneHne, OTAINYHOE OT HOPManbHOro. AN Kaxol BbIGOPKU BbIYNCASIOT COOTBETCTBYHOLLME 3HAUYEHUSA
W. (/= 1, 2,.... 22) cornacHo BblpaxeHuto (12). 22 3HayeHusa W npusegeHsl B Tabnuue 7. N3 Tabnnuybl 13
B3ATbl CeAytoLne KoappuumneHTbl:

bo = - 5,153; 6,0 = 1,802; e* = 0,2359.

Mcnonb3ys aTu 3Ha4YeHNsA KO3(PPULMEHTOB, BbIUMCAAIOT COOTBETCTBYHOWME 22 3HaYeHus O cornacHo
BblpaXeHuam (16) n (17); 3HauyeHns Wj u G npueBefeHbl B Tabnuue 7.

16
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Tab6nuua 7 —3HaveHua W.n G ans 22 BbI6opok 06beMom N - 20. B3ATLIX M3 OHOM COBOKYMHOCTY

Home Howme
BblﬁoprM Ne c. BhIGDpEM \N>

1 0.9543 -0.189 2 0.9218 -1.240
2 0.9645 +0.292 B 0.9551 -0.155
3 0.9148 -1.413 14 0.9338 —0.909
4 0.8864 -2.008 5 0.9584 -0.009
5 0.9573 -0.059 16 0.9088 -1.552
6 0.9158 -1.389 7 0.9028 -1.683
7 0.9462 -0.503 8 0.8947 -1.849
8 0.9277 -1.083 9 0.9488 -0.407
9 0,9639 +0.260 20 0.9445 -0.563
10 0.9363 -0.833 pil 0.9471 -0.470
n 0.9067 -1.598 2 0.9451 -0,542

Cymma -17.902

Mo tabnuue 11, HaxoAAT 3Ha4YeHne CTaTUCTUKK (3HaveHwue y?-keaHTunn) W, pasHoe 0.868 anau = 20
npu yposHe 3Haummoctn a = 0.01.
M3 Tabnuybl 14 3HaueHne p-KBaHTUAW ANA x ¢ paBHO
MOg* = ~ 2-326
npv yposHe 3HaynmocTtn a = 0.01.
Mo pesynbTataMm 06paboTKN Kaxon U3 3TUX 22 BbIGOPOK HeNb3s BbIABUTb OTKIOHEHWE OT HOPMasibHO-

ro pacnpefeneHns npu aHHOM ypoBHe 3HaummocTun a = 0,01, NOCKONbKY HW OfHO U3 3HaueHuii IV He MeHee
KpUTUYeCcKOoro 3HavyeHmns 0.868 n HM 0fHO M3 3HaYeHnli Cf He MeHee KPUTUYECKOr0 3HaYeHNs MUHYC 2.326.

CoBMeCTHOE OLeHMBaHMe Bcex 22 BbIGOPOK gaeT C = -17.902 / 22*-0,814 n yfh x G * - 3,82

3HaueHue x (T cpaBHMBaeTCA CO 3HayeHMeM —m"=—2,326 npu ypoBHe 3HaummocTu a = 0,01.

MOCKOMbKY BbIYNCAEHHOE 3HAYEHNE MUHYC 3.82 NEXXUT 3HAUMTENbHO HIKEe HaligeHHoro B Tabnuue 14 3Haue-
HWA. TO HYNEBYIO rMNOTE3Y OTKIOHAIOT NPU ypoBHe 3HaunmmocTu a = 0.01.

10 CratucTtuyeckune tabnuupl

Ta6nuuya 8—Kputepuii MpoBEPKM Ha aCUMMETPUIO; 3HAYeHUs [bKBaKTUAM ANS CTATUCTUKM npu
P=1-a =0.9510.99

0,95 0.99 ' 0.95 0.99

8 0,99 142 60 0.49 0.72
9 0.97 141 70 0.46 0.67
10 0.95 139 80 0.43 0.63
2 091 134 90 041 0.60
15 0.85 126 100 0.39 0.57
20 0.77 115 125 0.35 051
25 071 106 150 0.32 0.46
30 0.66 0.98 15 0.30 043
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 0.79 350 021 0.30

17
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OKoHuYaHWe Tabnubl 8

Tabnwuya
p *=a =0.01 n0.05 np

£88848 2848885

KB

F8588 SBBER BisSss K8BE

1).95

0.20
0.19
0.1S
0.17
0.16
0.16

0.15
0.15
0.14
0,14
0.13
0,13

9 — KpuTepuii NpoBepKU
l—a “ 6.9510.99

0.01

131
1%
139
146

1%
165
172
179
184

189
193
1%
2.08
218

2.24
2.29
237
242
246

2.50
2.52
2.55
257
2.58

0.05

146
153
1%
164

172
18
19

2.03

2.07
211
215
227
2.35

2,40

251
2,55
2,59

2.62
2.64
2.66
2.67
2.69

0.95

370
3.86
3.95
4.05

4.13
4.17
4.16
411
4.10

4.05
4.00
3.99
3.87
377

371
3.65
357
3,52
347

344
34
3.39
3,37
3.35

0.99

0.28
0.27
0.26
0.24
0.23
0.22

0.22
021
0,20
0.20
0.19
0.18

Ha  KPUBU3HY:

0.99

453
4.82
5,00
520

5.30
5.36
5,30

513

5,04
494
4.88
4.59
4.39

424
413
3.98
3.87
379

3.72
3.67
3.63
3.60
3.57

0.95

0.13
0.12
011
0.10
0.10
0.09

0.08
0.07
0.07
0.06
0.06
0.06

0.99

0,18
0.16
0.15
0.14
0.13
0.13

011
0,10
0.10
0.09
0.08
0.08

3HaYeHWs pP-KBaHTWAM AN CTAaTUCTUKM 6, Mpu

0.01

2.60
261
262
2M

265

2.66
2.66
267

271

272
2.74
2.76
2177
2.79

281
2.82
2.83
2.84
2.85

0.05

2.70
271
2.72
2.73
2.74

2,74

2.76
2.76
2.78

2.80
281
2.82
2.83
2.85

2,86
2.87
2.88
2.88
2.89

0,95

334
333
331

329

328
3,28
327
3.26
324

322
321
3,20
3.18
3,16

315
314
313
312
312

0.99

3.54
3.52
3.50
348
3.46

345
343
3.42
341
3.37

3.34
332
3.30
328
325

3.22
321
319
318
317
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n) Kpusbie, BblAensiowne KpUTUYeCKyo 06nacTb WN ypoBHe 3HaYMmoctu a — 0.05

PricyHOK 9 — COBMECTHBbIA KpUTEPWIA, NCMONB3YIOLWMIA CTATUCTUKN (MHOrOHaH-
PaHNEHHbIA KpUTEpWiA), AncT |
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b) KpuBble, Bbifjenstoune KpuTnuyeckyto o6nactb Ha ypoBHe 3Hayumoctu a - 0.01

PucyHok 9. Jluct 2
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Ta6nuua 10 — 3HaveHns KoagduumeHTa kpuTepus LLanupo-Ywnka Ans  BbIYUCNEHWS  CTATUCTUKW
KpuTepua W

K 9 w

1 06052 05888 0.5739
2 - - - - - - - 03164 03244 03291
3 - - - - - - - 01743 01976 02141
4 - - - - - - - 00561 00947 01224
5 — - - — - - _ _ _ 0,0399

]J. 12 13 14 15 16 17 IS jg 20
1 05601 05475 05359 05251 05150 0.5056 0,4968 04886  0.4808 0,4734
2 03315 03325 03325 03318 03306 03290 03273 03253 03232 03211
3 02260 02347 02412 02460 02495 02521 0.2540 02553 02561 0.2565
4 0.1429 0.1586 0.1707 10,1802 01878 0,939 0.1988 02027 02059 0.2085
5 0.0695 0.0922 0.1099 0.1240 01353 01447 011524 01587 01641 10,1686
6 — oo0s0os 00539 00727 00980 0.1005 01109 01197 01271 0.1334
7 - - - 0.0240 0.0433 00593 00725 00737 00932 01013
8 - - - - - 0.0196 00359 00496 00612 00711
9 - - - - - - - 0.0163 0.0303 0.0422
10 — — — — — — — — — 0,0140

Z. 2 23 24 25 26 27 2S 29 30
1 04643 04590 04542 04493 04450 04407 04366 04328 04291 04254
2 03185 03156 03126 0,3098 03069 03043 03018 02992 02968 0.2944
3 02578 02571 02563 02554 02543 02533 02522 02510 02499 0.2487
4 0.2119 02131 10,2139 0,2145 0.2148 0,2151 02152 02151 0,2150 0.2148
5 01736 0.1764 01787 10,1807 10,1822 0,1836 0,1848 01857 0,1864 0,1870
6 0,1399 0,443 01480 01512 0.1539 01563 0.1584 0.1601 01616 01630
7 01092 0,150 01201 0.1245 0,283 0.1316 0.1346 01372 01395 01415
8 0.0804 00878 00941 00997 0.1046 01089 01128 0.1162 0,192 0.1219
9 0.0530 0.0618 0.0696 0.0764 0.0823 00876 00923 0095 01002 0.1036
10 00263 0.0368 0.0459 0.0539 00610 0.0672 00728 0.0778 0.0822 0.0S62
n — 0.0122 00228 00321 0.0403 00476 00540 00598 0.0650 0.0697
2 - - - 0,0107 0.0200 0.0284 0.0358 0.0424 00483 0,0537
3 - - - - - 0.0094 00178 00253 00320 00381
14 - - - - - - - 0.0084  0.0159 0.0227
15 — — — — — — — — — 0,007 6

:ﬂ. & 33 34 35 36 37 38 39 40
1 04220 04188 04156 04127 04098 04068 04040 04015 03989 0.3964
2 02921 0.2898 0,2786 0.2854 0.2834 02813 0,2794 02774 02755 02737
3 02475 02463 02451 10,2439 02427 02415 02403 02391 02380 0.2368
4 02155 02141 02137 02132 02127 02121 0,2116 02110 0.2104 0.209 8
5 0.1874 0.1878 10,1880 0,882 0,1883 0.1883 0,883 0.1881 0,1880 0,1878
6 01641 01651 01660 0.1667 01673 01678 01683 01686 01689 0.1691
7 01433 01449 0,463 01475 01487 01496 0.1505 01513 0,520 0,1526
8 01243 01265 0.1284 10,1301 01317 0.1331 0.1344 01356 0.1366 0.1376
9 01066 01093 01118 0.1140 0.1160 0.1179 0.1196 01211 0,225 0.1237
10 0.0899 00931 00961 0,098 01013 0,1036 01056 01075 0.1092 0,1108
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OkoHuaHre TaCobimupl 10

A

SekRbE GREBRR Boovwo obwn-— Sekrb GRBR

RRBRR

0.0739
0.058 5
0.0435
0.0289
0.0144

0.3940
0.2719
02357
0.209 1
0.1876

0.1693
01531
0.1384
0.1249
01123

0.1004
0.089 1
0.078 2
0.067 7
0.0575

0.047 6
0.0379
0.028 3
0.0188
0.0094

0.391 7
0.270 1
0.2345
0.208 5
0.1874

0.1694
0.1535
0.1392
0.1259
0,1136

0.1020
0.0909
0.0804
0.0701
0.060 2

0.0506
0041 1
0.031 8
0.022 7
0.0136

0.0045

0.3894
0.268 4
0.2334
0.207 8
0.1871

0.1695
0,1539
0.1398
0.1269
0.1149

0,1035
0.092 7
0.0824
0.0724
0.062 8

0.0534
0.044 2
0.0352
0.026 3
0,017 5

0.008 7

0.3850
0.2651
02313
0.206 5
0.186 8

0.1695
0.1545
0.1410
0.128 6
0.1170

0.106 2
0.0959
0.086 0
0.076 5
0.067 3

0.058 4
0.0497
0.041 2
0.0328
0.0245

0.016 3
0.008 1

0.3830
0.2635
0,2302
0.2058
0.186 2

0,1695
0.1548
0.1415
01293
0.1180

0.107 3
0.097 2
0.0876
0.078 3
0.0694

0.0607
0.052 2
0.0439
00357
0.0277

0.0197
0.0118
0.0039

37

0.092 4
0.0798
0.067 7
0.0559
0.0444

0.0331
0,0220
0.0110

0.3808
0.2620
0.229 1
0.2052
0.186 9

0.1695
0.1550
0.1420
0,1300
0,1189

0.108 5
0,098 6
0.089 2
0,080 1
00713

0,062 8
0.0546
0.046 5
0,038 5
0.030 7

0.0229
0.0153
0.007 6

0.0947
0,082 4
0.0706
0,059 2
0,048 1

0.037 2
0,026 4
0.0158
0.005 3

0.3789
0,260 4
0,228 1
0.204 5
0.1855

0.169 3
0.1551
0,142 3
0,1306
0,1197

0.1095
0,099 8
0.090 6
0,081 7
00731

0.064 8
0,056 8
0.0489
0041 1
0.0335

0,022 9
0,018 5
0011 1
0.003 7

39

0.096 7
0.0848
0.0733
0.062 2
0,051 5

0,0409
0.030 5
0.020 3
0.010 1

0.3770
0.2589
0,227 1
0.2038
01851

0,169 2
0,1553
0.1427
01312
0,120 5

0.1105
0.1010
0.091 9
00832
0.0748

0,066 7
0.058 8
0051 1
0.0436
0,036 1

0,028 8
0021 5
0.0143
0.007 1

a1

0.098 6
0.0870
0,0759
0.065 1
0,0546

0.0444
0.0343
0.0244
0.0146
0.0049

0.365 1
0.2574
0.226 0
0.2032
0,1847

0,169 1
0,1554
0.1430
01317
0,121 2

01113
0.1020
0.0932
0.0846
0.0764

0.068 5
0.060 8
0,0532
0.0459
0.038 6

0.031 4
0.0244
0.0174
0.0104
0.0035



FOCT P NCO 5479-2002

Ta6bnuya 1l — Kputepuin Lanupo-Ywunka: /b KBaHTUAM CTaTUCTUKK KpuTepus Wans p wa « 0,01 1 0,05

n P n F

0.01 0.05 0,01 0.05

26 0.891 0.920

27 0.89%4 0.923

2 0.896 0,924

2 0.898 0.926

0 0.900 0.927

3L 0.902 0,929

2 0.904 0.930

8 0.749 0.818 33 0.906 0,931

9 0.7M 0.829 K/ 0.908 0,933

10 0,781 0.842 3% 0.910 0.934

n 0.792 0,850 36 0.912 0,935

2 0.805 0.859 37 0.914 0.936

133 0.814 0.866 3 0.916 0,938

14 0.825 0.874 KY) 0.917 0.939

15 0,835 0.881 40 0.919 0.940

16 0.844 0,887 4 0.920 0.941

7 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

2 0.873 0.908 46 0.927 0.945

2 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

5 0,888 0.918 50 0.930 0.947

Tabnuuya 12 —Kputepuit dunca-Mannn: p-KBaHTUAM CTaTUCTUKU KpuTepus TP gns p» —a» 0,90: 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 0.201 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 0371 0.459 0.569
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Ta6numua 13 — COBMECTHbIA KPUTEPUIA, NCMONb3YHOLWMIA HECKOBbKO HE3aBUCKMbIX BbIGOPOK: KO3(NLMNEHTI
COBMECTHOr0 KpuTepus s npeobpasoBaHns W B CTaHAapTU30BaHHYHO HOPMaslbHYHO NMepeMeHHYH0 s 06bema Bbl-
60pKN 1

n Y, o, n T. 5

8 -2.6% 1,333 04186

9 -2.968 1,400 0.3900

0 -3.262 1471 0.3660

1l -3.485 12515 0.3451 al —6.248 1,965 0.1840
2 -3,731 1571 0.3270 2 -6.324 1976 0.1811
B -3.936 1613 03111 3 -6.402 1.988 0.1781
1 -4.155 1655 0.2%9 A -6.480 2.000 0.1755
5 -4.373 169 0.2842 5 -6.559 2012 01727
B -4.567 1724 02727 6 -6.640 2,024 0.1702
i -4,713 1739 0.2622 37 -6.721 2.037 0.1677
B -4.885 1770 0.2528 3 -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.%1 2.075 0.1612
2 -5.291 1818 0.2264 4 -7.035 2,088 0.1591
2 -5.413 1835 0.2207 42 -7.111 2101 0.1572
23 -5.508 1848 0.2157 43 -7.188 2,114 0,1552
24 -5,605 1862 0.2106 +4 -7.266 2128 0.1534
2 -5,704 1876 0.2063 45 -7.345 2141 0,1516
26 -5.803 1,890 0,2020 46 -7.414 2,155 0.1499
27 -5.905 1905 0.1980 47 —454 2,169 0.1482
28 -5.988 1919 0.1943 48 -7.555 2,183 0.1466
29 -6.074 1934 0.1907 49 -7.615 2,198 0.1451
kY -6.150 1949 0.1872 %0 -1.677 2212 0,1436

Ta6n nHa 14— 3HaueHus p-KBaHTUNE CTaHZAPTHOrO HOPMasbHOKO 3aKOHA pacrpeseneHnsl BEPOSTHOCTENR .

p.* a " p. % « "
90.0 0.10 1282 99.0 001 2.326
95,0 0.05 1645 95 0.005 2576
975 0,025 1960

24



lges v

FOCT P NCO 5479-2002

MPUNOXEHUE A
(cnpaBo4HOE)

BraHK 6yMaru 41l HOpMasibHbIX BEPOSTHOCTHBIX rpadikoB
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