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PaccMompeHo npuMeHeHue Herapamempuyeckux Kpumepuee coasacusi AHOepcoHa—/apnuHea, Kpamepa—Mu3se-
ca—CwmupHosa, Kynepa, BamcoHa, Konmozopoea, XKaHzaa rpu nposepke npocmbix U CIOXHbIX a2urnome3. Ha ocHoeaHuu
uccriedogaHusi MOWHOCMU 6riepeble MoKa3aHo, Ymo Cywecmeayrom fnapbl KOHKYPUPYIOUUX 2Uriome3, Komopble He Moaym
pas/udame yKasaHHble Kpumepuu rpu Masbix 06bémMax ebI6OpoK N U 8eposimHocmsix owu6ok 1-2o0 poda. lNokasaHo, 4mo
MPUYUHA 3Mo20 KPoemcsi 8 CMeWBHHOCMU KpUumepuee 8 CoOmeemcmeyouux cumyayusix.

Knroueesie cnosa: kpumepuu AHOepcoHa—/apnuHea, Kpamepa—Mu3seca—CmupHosa, Kynepa, BamcoHa, Konmo-

2oposa, XaHeaa, MOWHOCMb KpUMEPUS.

Problems of the application of nonparametric goodness-of-fit tests (Anderson—Darling test, Cramer—Mises—Smirnov
test, Kuiper test, Watson test, Kolmogorov test, Zhang tests) for testing simple and composite hypothesis are considered.
Results based on studies of test power demonstrate that there are pairs of competing hypotheses, which considered tests
can't distinguish for small sample size n and small values o of type | error. It is shown that the reason of this fact is bias
of tests in these cases. It is indicated that is more preferable to use tests with some advantages for greater objectivity of

statistical inference.
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Mcnonb3ysa npu aHanu3e pesynbTaToB 9KCMEPUMEHTOB Kpu-
Tepun NPOBEPKM CTAaTUCTUYECKUX TMMOTE3, MccrefoBaTenb Mo-
POV creno BepuT pesynbTataM BbiBOAA, HEe 3a4yMbIBasiCb O TOM,
4YTO KpUTEpWIn npeactasnseT cobo maTtemMaTUYECKUn UHCTPY-
MEHT, NpedHasHayYeHHbIN AnA n3MepeHns (0BHapyXeHns, oLeH-
K1) B aHanuanpyemblX AaHHbIX HEKOTOPOro OTKMOHEHWS OT Bbl-
ABVraemblx NPeanonoXeHUii, 1 YTO 9TOT MHCTPYMEHT Takxe Tpe-
OGyeT COOTBETCTBYIOLLEN «HACTPOMKU 1 MoBepku». MHOXecCTBO
CTaTUCTUYECKMX «UHCTPYMEHTOBY», MPUMEHEHNEe KOTOpbIX npa-
BOMEPHO AN U3MEPEHUss COOTBETCTBYIOLLMX BENWUYMH, AOCTa-
TOYHO OOLUMPHO, @ CamMW MHCTPYMEHTbI NPUHaAnexaT K pasnuy-
HbIM «Krmaccam TOo4YHOCTWY. KBanuduumpoBaHHOe MpyMeHeHne
noboro N3MepuTenbHOro MHCTPYMEHTa npeanonaraeTt 3HaHve
€ro BO3MOXHOCTEN 1 0bnacT NpPUMEHEHMs.

B AaHHOM criyvae pevb MOVWAET O HeKOoTopbIX hakTax, cemae-
TENbCTBYOLLUMX 06 OrpaHNYEHHbIX BO3MOXHOCTAX HenapameTpu-
Yeckux kputepues cornacusa (Konmoroposa, Kpamepa—Muse-
ca—CwmupHoBa, AHgepcoHa—[apnuHra, Kynepa, BatcoHa,
XaHra) no pasnuyeHnto 3aKOHOB pacnpefeneHns BeposTHOC-
Ten. O cywecTBoBaHUM NOJOGHbBIX haKTOB B CBSI3W C HenapameT-
PUYECKMMMN KPUTEPUSIMI COrNacusi B NMTepaTypHbIX UCTOYHUKAX
paHee He coobLlianocb. 3HaHWe Xe 3TUX PakToB AOSHKHO Cro-
cobcTBoBaTh 605iee OCMbICIIEHHOMY BOCMPUATUIO Pe3ynbTaToB
NMPUMEHEHNS KpUTEpPUEB MPOBEPKN CTAaTUCTUYECKUX FMMOTES.

HanomHMM, 4YTO MpK MCMONb3OBaHUN KPUTEPMEB cornacus
HeobXxoAMMOo pasnuyaTb NPOBEPKY NPOCTLIX M CAOXHbBIX FMMO-
Tes. [pocTas nposepsieMas rvnotesa umeeT Bua, Hy: F(x) = F(x, 0),
rae F(x, 0) — dyHKUMA pacnpefeneHns BeposATHOCTEN, C KOTO-
poW NMpoBepsoT cornacve Habnogaemon BbIGOpKX, a 8 — n3Be-
CTHOE 3HayeHve napameTpa (CKanspHOro WM BEKTOPHOTO).

CrnoxHas npoBepsiemass rurotesa uMeeT  BUO  H:
F(x)e {F(x, 0), 6 ©}, rne ® — obnacTb onpeaeneHxs napameTpa .
OTnnyve BO3HMKAET, €Cnn Npu NpoBepKe CIOXHOW rmMnoTesbl
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OLIEHKY ) napamMmeTpa pacrnpefeneHus BblYUCASAT No TOW xe
camoW BbIOOpKe, MO KOTOPOW MPOBEPSIOT cornacue, Tak Kak Tor-
[a pacnpegeneHve CTaTUCTVKW, COOTBETCTBYIOLLEE CripaBeanv-
BOCTW runoTesbl H,, 3Ha4UTENbHO OTNMYaETCS OT CyLLEeCTBYOLLE-
ro npu NpocToi npoBepsiemMor rmnotese [1].

Mpu npoBepke runotesbl Hy O NMPUHAAMNEXHOCTU BbIGOPKM
3aKOHy C byHKUMen pacnpegenenus F(x, 0) kputepuin Konmoro-
poBa [2] onnpaeTcsl Ha CTaTUCTUKY

D, = sup |F,(x) —F(x, 8),

X<

rae F,(x) — amMnupuyeckas dyHKums pacnpegeneruss; F (X, 0) —

dyHKUMS pacnpegeneHns 3akoHa; 6 — olieHka BekTopa napa-
METPOB, HalaeHHasa Nno 3TOoN e Bblbopke; N — 0O6BEM BbIOOP-
KW.

[Mpu npoBepke rvnoTes ¢ npumeHeHvem KkKputepust Konmo-
ropoBa peKoMeHAyeTCs MCMONb30BaTb CTATUCTMKY C MOMPaBKON
Bonblwesa B hopme [2]:

_ 1
SK—\/FD,,+6‘M,

rne Dj =max(D;, D;), D} = max {L—F(x(,-), é)}

1<i<n N

_ A\ i1
Dy = max {F(X(i)’ 9)—7}? X() S X(g) S - S X(;) — 30€Cb 1 Aa-

1<i<n n)

nee, aneMeHTbl BapUaLMOHHOro psifa, NOCTPOEHHOIO MO UCXOA-
HoWt BbIBopke X;, Xy, ..., X,

lMpn nNpoBepke NpPOCTON rMNoTe3bl H, CTaTUCTMKa NOAUNHSA-
eTca pacnpegeneHunio Konmoroposa K(s) [2].
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B kputepun Kynepa [3] B kKa4ecTBe Mepbl pacCTOSHUSA Mexay
AMMNUPUYECKUM U TEOPETUYECKMM 3aKOHOM paccMaTpuBaeTcs
BENUYnHa

V, =D} + D,

rae D}, D, onpeneneHbl Bbllle.

B kauyecTBe CTATUCTUK KPUTEPUS MOXKHO UCMONb30BaTh CTa-
TUCTUKY [4]:

V=V, (vVn+0155+024/Vn)

Unn cTaTUCTuKy [5]:

vmod — Jnv, + (3\/3)71

MpenenbHoe pacnpeaeneHne 3TuxX CTaTUCTUK Npu cripaBen-
NMBOCTM NPOCTON runoTesbl H, nonyyexo B [3] v npueeaeHo B [1].

Cratuctuka kputepus o? Kpamepa—Muzeca—CMmupHoBa
nmeeT BuA

: 2
A\ 2i-1
So=n07 = 13 g{ (xin )—7}-

lMpn npocTon nNpoBepsiemMol runoTese, Korga napameTpbl
TeopeTnyeckoro 3akoHa F(x, 6) U3BeCTHbl, Npu CNpaBeaIMBOCTU
H, £aHHasa ctatuctuka B npeaesne NoAYMHAETCS 3aKOHY C (hyHK-
umnen pacnpegenenus ail(s) [2].

CraTtuctuka kputepusi BatcoHa [6, 7] ncnonb3syeTcs B crieqy-
towen ynobHom ans pacyétoB opme:

2
2 n
o)1= 1/2 1 Ay 1 1
U Z ( X,, n ) -n ;I';‘IF(X(/'), 9)— E + 12n"
lMpenensHoe pacnpenenexHve aTonM CTaTUCTUKX NpWU cnpa-
BE/IMBOCTN NPOCTOM NpOBEpPsieMOi rmnoTesbl Nony4veHo B [6, 7].
B kputepum cornacms Q2 AugepcoHa—[apnunra [8, 9] vc-
nonb3yeTcsl cTaTUCTUKa

Sg=—-n- 22{2' lnF(x(,), ) (1——)1n(1—F(x(,-), é))}

Mpn cnpaBeanvMBOCT MPOCTOW MpoBepsAeMol rmnoTesbl H,,
Kora napameTpbl TEOPETUYECKOro 3akoHa F(X, 6) N3BECTHbI, 3Ta
cTaTUCTVKa B Npeaene nogyvHAEeTcs 3akoHy ¢ (PyHKUMENn pac-
npegenexnsa a2(s) [2].

B [10, 11] 6binv NpennoxeHbl HenapameTpuyeckne Kpute-
puM cornacusi, CTaTUCTUKN KOTOPbIX UMET BUA!

o L InfFexy, 0} Inft-Fixg), 8} |
nit12 T 12 ;

ZA=—

~ 11
n [Foxiy. )] -1 _
Ze= ; N G2y (|

. i—1/2
Zx = max (/—l)ln L=e
K= 1<i<n 2 nF(x,-,e) *

1 n-i+1/2

+(n—f+§)1n m
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[MprMeHeHve KpuTepreB C 3TUMK CTATUCTMKaMU OCMOXHAET
CunbHasi 3aBUCUMOCTb pacnpefeneHvnin cTatucTnuk oT obbéma
BbIGOPKM N.

[Mpn npoBepke CroXHbIX rMNoTe3, Korga no Tow e Bblbopke
OLEeHMBalOT napameTpbl Habngaemoro 3akoHa pacnpegene-
HMS BEpPOATHOCTEN, BCE paccMmaTpuBaeMble HenapameTpuyec-
KMe KpuTepuu cornacus TepstoT CBOWCTBO «CcBOOOAbI OT pac-
npegenexus» [12]. bonee Toro, npefenbHble pacnpeaeneHvs
CTaTUCTUK HenapameTpu4eckux KpUTepmes cornacus 3aBucAT
OT paga hakTopoB, ONpefenstoLmX «CrOXHOCTbY rMNoTesbl.

Ha 3akoH pacnpepenenus ctatuctukm G(S|H,) BnusiioT crne-
aytowme daktopsl [1]:

BMA Habnogaemoro 3akoHa pacnpegeneHus F(x, 6), coot-
BETCTBYIOLLEr0 UCTUHHOW runotese H,;

TUMN OLeHMBAEeMOro napamMeTpa M YWCno OueHMBaeMmblxX na-
pameTposB;

KOHKpEeTHOe 3HayeHne rnapameTpa B HEKOTOPbIX CUTyaumsXx,
Hanpumep, B criyvae ramma- n 6eta-pacnpegeneHui;

UCMNOMb3yeMblii METOA, OLeHVBaHWA NapameTpoB.

Bonpocam npoBepku CROXHBLIX TMNOTE3 N0 OTHOLLEHMIO K pas-
NWYHBIM 3aKOHaM pacnpefeneHns 1 NOCTPOEHUID MOAenewn
npedenbHbIX pacnpeneneHnin CTaTUCTUK NepeYnCrieHHbIX Bbille
KpuTepueB nocssiweHbl pabotbl [13—18]. PekomeHgaummn no
NPUMEHEHNIO KpUTEPUEB NPW MPOBEPKE MPOCTLIX U CIOXHBLIX
rMNoTes3 CKOHLEHTPUPOBaHbI B PYKOBOACTBE MO NpuMeHeHuto [1].

Mcnonb3ys kpuTepui cornacus, akcnepumeHTaTop npeano-
naraer, 4TO NPUMEHSAEMbIN KpUTEPUIA NPeacTaBnsaeT cobon NHCT-
PYMEHT, B NpuHUMNe, NO3BONSAOLWMIA eMy OTnnyaTh 3akoH F(x, 6),
COOTBETCTBYIOLUI NPOBEPAEMOVi rnoTese H, oT (6rM3KMX) KOH-
KYpPUPYIOLLMX 3aKOHOB pacnpefeneHns. HanoMHum, 4to ¢ npo-
BEPKOW CTaTUCTUYECKMX FMNOTEe3 CBA3aHbl OLWMOKM ABYX TWUMOB.
Owwnbka 1-ro poaa 3aknyaeTcs B OTKNOHEHWUU crpaBeaniuBon
nposepsieMon runotesbl H,, 1 eé BeposaTHOCTb 0603HavaloT «.
Owwbka 2-ro poda COCTOUT B HEOTKIOHEHUN H|, B criyyae cnpa-
BEANMBOCTY HEKOTOPOM KOHKYpUpYtoLLien runotessl H,, a eé se-
posTHOCTb 06o3HauvatT B. MNpegnonoxeHne akcnepuMeHTaTo-
pa 0 enaemMbix CBOMCTBaX KpUTepuUs BKtoYaeT TpeboBaHmne ero
HEeCMeLLEHHOCTH, T. €. Npu Nio6on 3agaHHON BEPOSTHOCTY OLLMOKN
1-ro poaa o 1 MOBGON KOHKypUpytoLwen runotese H, (ntobom KoH-
KypVpytoLLEM 3aKOHE) MOLLHOCTb kpuTepust 1 — B OTHOCUTENBHO
H, norxHa nogumMHATLCA HepaseHcTBy o< 1 — .

B nuTepaTtypHbIX UCTOYHMKaX He BCTPEYaeTCs yNoOMUHaHUA O
npumMepax CMeLEHHOCTU HernapameTpu4eckux Kputepues Co-
rnacms OTHOCUTENBHO KaknX-nMbo KOHKYpupyroLwmx runoTes. MNo-
BMAMMOMY, GONbLUMHCTBO NMPUMEHSAEMbIX Ha NpakTUKe KpuTe-
pveB SBNAIOTCA acUMNTOTUYECKN HECMELLEHHBIMU, a KOrpexm»
NPOSIBNSIOTCA MPY OrpaHUYeHHbIX 06bEMax BbIGOPOK 1 OTHOCK-
TENbHO OrU3KNX KOHKYPUPYIOLLMX MMnoTesax.

B [19, 20] npu nccnegoBaHnM CBOVMICTB MHOXECTBA KPUTEPUEB,
OPVEHTUPOBAHHbLIX Ha MPOBEPKY HOPMarbHOCTK, Bblna obHapy-
XeHa CMEeLLEHHOCTb (MpuU orpaHnMYeHHbIX 06 bEMax BbIGOPOK N n
ManbIX o) Lenoro psaa crneumanbHbix kputepues (Lanvpo—
Yunka, dnnca—Ilannu, Xerasu—IpuHa, lWnurenbxantepa, Pon-
ctoHa). MNpu aToM B kKa4ecTBE KOHKYpUpYIoLLEn runoTessl H, pac-
cmaTpuBarncs 0606LWEHHBIM HOPManbHbIN 3aKOH C MIIOTHOCTLIO

|X—90| 2
f(x) = 3 r(1/e)exp _( 01

1 napametpom opmbl 6, = 4. COOTBETCTBYIOLUME MIIOTHOCTM
HOopMarnbHOro 1 o606LWEHHOTO HOPManbHOrO 3aKOHOB npefn-
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cTaBneHbl Ha puc. 1. KoHkypupytolas runotesa H,, KOTopow co-
oTBeTCTBYET OOO6LLEHHBIA HOPMarbHbI 3aKOH C NapamMeTpoM
hopmbl 6, = 4, npeAcTasnaeT cobon «nakmycoByto Gymary», Ha
KOTOPOW MPOSIBUNNCL paHee CKpbITble HELOCTaTKM MHOXEeCTBa
KpuTepues.

HenapameTpuueckne kputepum cornacus (Konmoroposa,
Kynepa, Kpamepa—Mwnzeca—CmupHoBa, BaTtcoHa n AHgepco-
Ha—[lapnvHra) OTHOCUTENBLHO AaHHOW Mapbl rMNoTes npoae-
MOHCTpPMpPOBanu HecMeLLEHHocTb [21]. OgHako kputepum XKaH-
ra co cratuctmkamm Z. n Z, npu npoBepke HopMasnbHOCTU OTHO-
CUTENMbHO 3TOM Xe KOHKYPVPYIOLLEN rMnoTesbl nokasanu cylie-
CTBEHHYI CMeLWEHHOCTb [21]. OueHKn MOLWHOCTU KpUTepus
KaHra co cTaTucTukon Z, no OTHOLIEHMIO K KOHKYpUpYtoLei rvi-
notese H, npueegeHbl B Tabn. 1, a co cTatucTukon Z, — B Tabn. 2.

Tabnuya 1
MowHocTb Kputepua z, XaHra oTHoCUTenbHO runoTesbl H,
ol
n 0,15 0,1 0,05 0,025 0,01
10 0,127 0,078 0,033 0,014 0,005
20 0,148 0,090 0,036 0,014 0,004
30 0,199 0,128 0,056 0,023 0,006
40 0,263 0,180 0,087 0,039 0,012
50 0,333 0,239 0,127 0,063 0,022
100 0,650 0,548 0,389 0,259 0,139
150 0,844 0,775 0,641 0,503 0,335
200 0,939 0,901 0,815 0,706 0,545
300 0,992 0,985 0,962 0,923 0,841
Tabnuuya 2
MowHocTb kputepua z. XaHra oTHOCMTeNbLHO rMnoTesbl H,
o
n 0,15 0,1 0,05 0,025 0,01
10 0,163 0,101 0,041 0,017 0,004
20 0,211 0,130 0,049 0,014 0,002
30 0,277 0,179 0,071 0,020 0,002
40 0,348 0,238 0,104 0,033 0,003
50 0,421 0,300 0,142 0,049 0,005
100 0,715 0,599 0,390 0,201 0,045
150 0,879 0,806 0,635 0,420 0,150
200 0,955 0,917 0,808 0,634 0,322
300 0,995 0,988 0,961 0,895 0,688
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CepbiM LBeTOM B Tabn. 1, 2 BblaeneHbl OLEHKN MOLLHOCTH,
MeHblune o. OBpasHo roBopsi, «C MO3ULMK KPUTEPUSI» 3TO 03-
HaYaeT, YTo 3aKOH, COOTBETCTBYIOLMIA H,, ABnsaeTcs «bonee Hop-
ManbHbIM, YeM HOpPMarnbHbINY». Takum 0Opa3omMm KpUTepuii co
cratuctukon Z, npu n = 10, 20 He cnocobeH OTNMYaTh 3aKOH,
COOTBETCTBYIOWWIA TunoTese H,, OT HOpMasnbHOro.

3ameTum, 4To B 06LLEem cnyvae kpuTepum AHgepcoHa—[ap-
nuHra, BaTtcoHa n Kpamepa—Musec—CmupHoBa (aa v kpute-
pum >KaHra co ctatucTukamun Z, u Z,) He TaK Y CUIbHO (1 He
BCerga) ycTynawT B MOLLHOCTU crneunanbHbIM KpUTEPUSM HOp-
ManbHOCTH.

CnepyeTt OTMETUTb, YTO OMMCaHHasi CUTyaLUmsi CO CMELLEHHO-
CTbt0 KpUTEPMEB YKaHra co ctatuctukamu Z, n Z, npu npoeepke
HOPMarnbLHOCTN He ABNAETCA eAMHCTBEHHbIM NPUMEepoM C Ta-
KMM HeJoCTaTKOM, KacalwLlMMcs NpYMEeHeHUs HenapameTpu-
YeCKnx Kputepues cornacus. [Jpyron npumep kacaeTcsa Kpute-
pveB NpPoBepKM (MPOCTbIX U CMIOXHbIX) TMMOTE3 O NMPUHAAEXHO-
CTN aHanu3npyembiX BbIGOPOK paBHOMEPHOMY 3aKOHY U UCMOSb-
30BaHUA B 3TUX LieNnsx, B YaCTHOCTU, HenapameTpu4ecknx Kpu-
TepueB cornacusi.

B naHHOM criyqae npocTon npoeepsiemMon runotese H, coot-
BETCTBYET paBHOMEPHbIN 3akoH Ha nHTepsane [0,1], a KOHKypu-
pytoLien runoTtese H; — npuHaanexHocts Habrogaemon cny-
YariHoW BenuuuHbl BeTa-pacnpegenennto 1-ro poga ¢ yHKUM-
el NnoTHOCTH

(X)_923(90’91) 62 I ’

roe B(6,, 6,) = I'(8,) I'(6,)/T(6, + 6,) — 6eTa-yHKLMA, CO 3HaYe-
HUsIMK napameTpos 0, =1,5,0,=1,5,0,=1, 6;=0.

®yHKUMM pacnpedeneHns BEPOSITHOCTEN, COOTBETCTBYHOLLME
paccmaTpvMBaeMbIM rMnoTe3am, nepecekarTcsl, a NMoTHOCTU
pacnpefeneHnii, NpUBeAEHHbIE Ha pUC. 2, UNMIOCTPUPYIOT Cy-
LLIeCTBEHHOE pa3nMyne KOHKYpPUPYHOLLMX 3aKOHOB.

VMccnepoBaHne pacnpegeneHunii CTaTUCTUK M aHanm3 MoLL-
HOCTM KpUTEPWUEB OTHOCWUTENbHO H,, NpoBeaéHHble B [22], mo-
3BONWNN BbISIBUTB, YTO Psif CneumarnbHbIX KPUTEPUEB, OPUEHTU-
POBaHHbLIX Ha MPOBEPKY rMnoTesbl 0 paBHOMepHocTn (MopaHa,
LLlepmaHa, NpuHByaa, Axra, Xerasav—IpuHa v ap.), npu mManbix
06bEMax BbIGOPOK N U MarbIX YPOBHSAX 3HAYUMOCTU O, HE CMO-
COBHbI OTNMYaTh 3Ty rUNoTesy ot Hj,.

Okasanocb, 4TO OONbLUMHCTBO paccmaTtpyBaembix B [22] He-
napameTpUYECKNX KPUTEPUEB COrnacusi (3a MCKMYEHNeM Kpu-
TepueB Kynepa n BaTcoHa) Takke B 3HaUMTENbHOW CTEMNeHu
UMEIT 3TOT HeOCTaTOK, MPUYMHA KOTOPOro 3aKMi4yaeTcs B CMe-
LLIEHHOCTM COOTBETCTBYHLLMX KPUTEPUEB.

B kayecTBe mnniocTpaumm Takow CUTyaLun Ha KOHKPETHOM
npumepe B Tabn. 3 ana kputepus AHgepcoHa—[aprnuvHra, unc-
nonb3yemoro Ans NPOBEPKM PaBHOMEPHOCTM, NpUBELEHbI OLIEeH-
K1 MOLLIHOCTM OTHOCMTENbHO rmnotesbl H,. CepbiM LUBETOM Bbl-
[eneHbl siuelkn Tabnuubl ¢ OLeHKaMu MOLLHOCTU, MEHbLUMMM
COOTBETCTBYHOLLErO 3HayeHus o. Ha puc. 3 nokasaHbl pacnpe-
nenenvie G(S|H,) cTaTUCTUKM 3TOrO KPUTEPUSA MPU CripaBeasiv-
BOCTU MpoBepsieMon runoTesbl Hy u pacnpegenedus G(S,|H,)
€ro CTaTUCTUKM MNpu crpaBefnmeocT H, (ans o6bémos BbIGO-
pok n =10, 20, 100, 300). PacnpeneneHxus cratuctukn G(S,|H,)
npu n = 10, 20 nepecekatoT G(S|H,), 4To 06BLACHAET, NodYemy
MoLLHOCTb 1 — B OKa3blBaeTCA MeHbLUe 3ajaHHOro 3HaYEHNS d.
Ha puc. 3 pacnpenenenune G(S|H,) nokasaHo Tornbko npu n = 10.
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Puc. 3. Pacnpegenenus G(S|H,) v G(S,|H,) ctatuctuku kputepus
AHgepcoHa—[apnuHra npv NpoBepke paBHOMEPHOCTU

Mpn n > 20 pacnpepenenns G(S,|H,) B13yanbHo He oTinyaroT-
ca ot G(S,,|H,) v npakTnyeckn coenagaroT ¢ npeaenbHbIM pac-
npegeneHvemMm cTtaTUCTUKM Kputepuss AHaepcoHa—[aprnuvHra
npu NpoBepKe NPOCTbIX rMnotes a2(s).

Tabnuua 3

MowHocTb Kputepmusa AHaepcoHa—[apfnHra OTHOCUTENbHO
runoTesbl H,

o
n 0,15 0,1 0,05 0,025 0,01
10 0,095 0,053 0,019 0,007 0,002
20 0,140 0,078 0,028 0,010 0,003
30 0,196 0,114 0,042 0,014 0,004
40 0,258 0,156 0,060 0,021 0,005
50 0,325 0,206 0,084 0,031 0,007
100 0,652 0,505 0,283 0,134 0,041
150 0,861 0,760 0,544 0,332 0,138
200 0,954 0,904 0,762 0,565 0,311
300 0,998 0,990 0,959 0,882 0,702

PaccMoTpeHHble MpUMepbl 4EMOHCTPUPYIOT CMELLEHHOCTb
HenapameTpUYeckrx KpUTEPMER COrmacusi Npu marnbix 0GbEMax
BbIGOPOK N U MarnbiX YPOBHAX 3HAYMMOCTU O, OTHOCUTENBHO He-
KOTOPbIX Map KOHKYpUPYLMX runoTes. No-BuammMomy, 3To nep-
BO€ YMOMUHAHWE O CYLIECTBOBaHWMU TaKOro pofda HedocTaTKoB
HenapameTpuyeckux kputepues cornacusi. OTcioga cneayer, Yto
KOPPEKTHOrO WCMOJIb30BaHNS! KaKOro-TO OZHOTO M3 KpUTepues
Ana opMMPOBaHNS «HAOEXHOro» CTaTUCTUYECKOrO BbiBOAA
4YacTo MOXeT oKasaTbCs HedoCTaTo4HbIM. Vcnonb3oBaHue co-
BOKYMHOCTY KPUTEPUEB, ONMPAIOLLUXCSA HA PasfMyHble Mepbl OT-
KIMOHEHUs] 3MMUPUYECKOTO pacnpenerieHnss OT TeopeTU4ecKo-
ro, NMOBbILLAET KAaYeCTBO CTATUCTUYECKMX BbIBOLOB.

3HaHWe pearnbHbIX CBOWCTB KpUTEPUEB, UX HEOOCTATKOB, OT-
MeYeHHbIX B AaHHOW paboTe, U criefjoBaHNe pekoMeHAaunsiM
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[1, 21, 22], 06ycnoBnMBakLWMUM KOPPEKTHOCTb NMPUMEHEHUS KPU-
TepuveB, NO3BONUT crneumanvcTaM, peluarLymM 3agady craTumc-
TMYECKOro aHanu3a npu obpaboTke pe3ynbTaTtoB M3MepeHui B
KOHKPETHOW npuknagHon obnactu, 6ornee 0CoO3HaHO NMOAXOAUTb
K BbIGOpY KpMTEepueB, He OCTaHaBNMBAACb Ha WCMOMb30BaHUN
KaKoro-to OfHoro.

B 3akntoyeHve, xotenocb 6bl 06paTUTb BHUMaHWeE, 4YTO, Ha
Hall B3rnsg, UCMonb3oBaHWe METOA0B CTaTUCTUYECKOro aHanm-
3a B 3aa4yax MeTpOnorMn U ctaHgapTM3auum 3aMeTHO OTCTaéT
OT YPOBHS1 Pa3BUTUS COBPEMEHHOW NPUKMagHON maTematuyec-
KOW CTaTUCTMKM. DTO 3aMevaHne KacaeTcs Kak CreKkTpa npume-
HSeMblX MEeTOAOB, Tak W KOPPEKTHOCTU MX MUCMOMb30BaHus, B
YacCTHOCTU, OMUCAHWUN NMPUMEHEHNS CTaTUCTUYECKMX KpUTEpUeB
B pernameHTMpyoLwmx AokymeHTax. Hanpumep, xxenatensHo
cAenarb nonpaskn B cTaHaapTe [23], e B OnNMcaHnm Kputepues,
pekoMeHAyeMbIX AN NPOBEPKM HOPManbHOCTU, copepxaTcs
CyLLIeCTBEHHble HETOYHOCTW. He B mocnefHio ovepedb npuyu-
Hbl TAKOrO COCTOSIHMSA KPOKOTCS 1 B TOM, YTO yCTapeBLUMe cBeae-
HVS 1 MeToAbl TUPaXMUPYOTCs B Y4ebHbIX nocobusix no Hanpas-
nennto «CtaHgaptusaums n metpornorusy» [24].

Pa6ota BbinonHeHa npu nogaepxke MuHobpasosaHusa Poc-
CUM B pamKax MPOEKTHOW YacTu rocyAapCTBEHHOro 3ajaHus
(Ne 2.541.2014/K).
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CTaTMCTHYECKMX MeTOoO OB o6pa60'r|<u pe3ynbTatoB

MHOroKpaTHbIX u3MepeHuﬁ
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lMoka3aHo pasnudue obrnacmel 3ghghekmusHO20 MPUMEHEHUsI cmamucmuyeckoli 06pabomku pe3ynbLmamoe MHO20-
KpamHbIX U3MepeHUl HEU3MEHHOU U3MePSeMOoU 8e/IUHUHbI: MPU peasibHbIX USMEPEHUSIX U Mnpu orpedeseHuu U KOoHmporsne
Xapakmepucmuk roepewHocmu cpedcme uaMepeHul 8 poyecce Ux Memposio2udyeckux ucrbimaHul. CehopmynuposaHb!
ycrnogusi, npu KomopbiX MOXHO y0oeriemeopumernibHO obecredums He3asucUMOCMb oslyYyaeMbiX Xapakmepucmuk o-
2pewHocmu om guda riIomHocmu pacrpedeneHusi cry4alHol nogpewHocmu.

Knroyeenle crioea: rosepka, Kanubpoeka, 0oeepumesbHbIli UHMepsars, HeonpedenéHHOCMb, MoiepaHmMHbIe Mpederss.

Difference between two fields of effective application of multiple measurement results statistical processing for
evaluation and control of error characteristics of measuring instrument under metrological test is shown. Conditions to
ensure obtained error characteristics independence from random error density distribution type are formulated.

Key words: metrological verification, calibration test, error characteristics, confidence interval, uncertainty, tolerant

bounds.

B HacTosien cTatbe npeacTaBneHbl ABe obnactun addek-
TMBHOIO MPUMEHEHWS CTaTUCTMYeCcKo 06paboTkn pesynbTaToB
MHOTOKpaTHbIX M3MEPEHNA HEU3MEHHbIX BO BPEMEHW N3Meps-
eMbIX BENMYUH: pearbHble U3MEPEHNS U METPONOrnyeckne uc-
nbiTaHusa (NoBepka u (Unu) KannMbpoBka) CPeACTB U3MEPEHUIA
(CW). MHorokpaTHble pearbHble U3MepPeHnNsi 0ObIMHO MPOBOAST,
Korga pesynbraTbl M3MEPEHU codepaT CryyariHble norpeLu-
HocTu. Llenb Takmx n3amepeHun — ycpegHeHue pesynsTaToB U
CHWXXEHVe MOrpeLIHOCTM KOHeYHOoro pesynbrata. [pu meTtporno-
rmyeckux mcnbitaHuax CY MHOrokpaTHble M3MEpPEHNUs BENUYn-
Hbl, HEM3MEHHOE 3Ha4veHne KoTopol obecrnevmBaeTcs Mepon C
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BbICOKOW TOYHOCTbHO, BbIMOSTHSAT B HOPMarbHbIX YCMOBUSIX, YTO-
Obl onpeaenuTb Nognexalume HOPMUPOBAHMWIO XapaKTepUCTu-
KM MHCTPYMEHTanbHON MOrPeLIHOCTN UM NMPOKOHTPONMPOBaTh
MorpeLHocTb ucnbiTbiBaemoro CY Ha npegmeT yaooBneTsope-
HUS yCTaHOBMNEHHbIM HOopMaMm. Huxke nokasaHo pasnuuve me-
TOOOB CTaTUCTMYecKon obpaboTkn pesynsTaToB U3MEpPEHUi B
yKasaHHbIX 06nacTsax u copMynupoBaHbl YCroBUsI, NMPU KOTO-
pbIX 3T MeToAbl HEe 3aBUCAT OT BMAA NIIOTHOCTWU pacnpegene-
HUS1 cny4yariHbix norpewHocTen (distribution-free methods).

B cnyuae, korga BbINOMHSAKTCA MHOTOKpaTHbIE U3MEpPEHUs
BENMYMH Ha MPUPOSHOM WM PYKOTBOPHOM OOGbEKTe U UX pe-
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