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Mpeaucnosune

Llenv n npuHumnel cTaHgapTm3auny B Poccuiickoli ®epepauum yctaHoBneHbl ®egepanbHbiM 3aKOHOM OT
27 pekabpsa 2002 r. 184-93 «O TEXHNYECKOM perynmposaHuu», a npasuia NPpUMeHeHUs HauMoHasIbHbIX
cTtaHgapToB Poccuiickoin ®egepauun — FOCT P 1.0—2004 «CTtaHgapTusauua B Poccuiickoli ®egepauun.
OCHOBHbIE NMOOXEHNA»

CBejeHusi o ctaHgapTte

1 NMOATOTOBJ/IEH OTKpbITbIM aKLMOHEpPHbIM 06LEecTBOM «Hay4yHo-uccnenoBaTesibCkuii LLEHTP KOH-
TPONA NANATHOCTUKM TexHUYecknx cuctem» (OAO «HULL KO ») n TexHn4ecknuM KOMUTETOM MO cTaHAapTm3aumm
T K125 «Ctatuctnyeckne MetoApl B yrnpas/ieHUn Ka4eCcTBOM NPOAYKLMN» HA OCHOBE COBCTBEHHOIO ayTEeHTUY-
HOro nepesofia cTaHgapTa, yKa3aHHOro B NyHkTe 4

2 BHECEH YnpaBneHuem pa3BuTus, MHhopMaLMoHHOro obecneveHus v akkpeautauum degepanbHoro
areHTCcTBa Mo TEXHUYECKOMY PerysimpoBaHuio 1 MeTposiorum

3 YTBEPX/EH VI BBEJIEH BAENCTBWE MNpukasom degepanbHOro areHTcTBa no TexXHU4eckomy pery-
NMpoBaHN0 1 MeTponorum ot 14 Hos6psa 2007 r. No 303-cT

4 HacToswwii cTaHAapT ABASETCS MOAN(ULMPOBAHHLIM MO OTHOLLEHMWIO K MEXAYHApPOAHOMY CTaHAapTy
M3K61649:1997 «Kputepuu cornacus, foBepuTesibHble MHTEPBasibl U HUXKHUE [O0BEPUTENIbHBIE rPpaHuL bl ANS
pacnpegeneHus Beibynna» (IEC 61649:1997 «Goodness-of-fit tests, confidence intervals and lower
confidence limits for Weibull distributed data») nyTem BHeCeHUsi TEXHUYECKUX OTKOHEHWIA, 06 bACHEHNE KOTO-
pbIX NpUBEAEHO BO BBEAEHUN K HACTOALLEMY CTaHAapTy.

HavmeHoBaHVe HacTosLLero ctaHfapta U3MeHeHO OTHOCUTENIbHO HAUMEHOBaHWNA YKa3aHHOro Mexay-
HapoAHoro cTaHgapTa Ana npueBefeHus B cootseTctBne ¢ FOCT P 1.5—2004 (nogpasgen 3.5)

5 BBEJEH BIEPBbIE

MHopmauus 06 U3MEHEHNSAX K HACTOSILLEMY CTaHAapTy Ny6avkyeTCsl B eXerofHo W3jaBaeMoM
MH(OPMaLMOHHOM YKa3aTe e «HauuoHanbHble CTaHAapThi», a TEKCT U3MEHeHU M NonpaBoK — B eXxemMe-
CSAYHO U3AaBaeMbIX MHDOPMALMOHHBIX YKasaTensax «HaumoHabHble cTaHgapThi». B ciyyae nepecmMoTpa
(3aMeHBbl) MM 0T MEeHbl HACTOSALEr0 CTaHAapTa cooTBe TCTBYOLLee yBegoMeHne byaeT ony6/1MKOBaHO
B ©XXEMECSAUYHO N34aBaeMoM MHDOPMaLMOHHOM yKazaTene «HauuoHanbHble cTaHgapThi». COOTBETCTBY-
loLLas HchopMaLysi, yBeJOM/IEHNE N TeKCT bl pasMelLaln T cs Takxke B MH(OopMaLMoHHO cucTemMe o6Llero
no/ib30BaHUsi — Ha ohULMaLHOM caliTe dPefepasibHOro areH TCTBa N0 TeXHUYECKOMY PeryMpoBaHuio 1
MeTposioruu B ceTu MHTepHeT

© CtaHgapTuHgopmM. 2008

HacTosiuii cTaHAapT He MOXeT GbITb NO/THOCTLIO UM YACTUYHO BOCNPOU3BEAEH, TUPAXKMPOBAH 1 pac-
MpocTpaHeH B kayecTBe ohuLManbHOro nsganus 6e3 paspelleHus ®efepasbHOro areHTCTBa No TEXHUYECKO-
My perysiupoBaHuio 1 MeTposoriu
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BeBegeHve

Hapa6oTky [0 0Tka3a neBoccTaHaB/IMBaeMbIX 06BEKTOB, A/19 KOTOPbIX MHTEHCUBHOCTbL OTKa30B BO Bpe-
MEHV MOHOTOHHO BO3pacTaeT uan ybbiBaeT, 0ObIYHO NOAUNHAOTCA pacnpegeneHuno Benbynna. NpuunHamm
Takoro noBefeHns MHTEHCMBHOCTM OTKa30B 0ObIYHO ABNAETCS HaNnune B uccnefyemMom ob6bekTe nNpoLeccos
M3HOCa N PaHHNX OTKa30B, BbI3BaHHbIX HegocTaTkamy KOHCTPYKL MK UK NpoLeccoB NnpoussoacTea. Hactos-
LM cTaHAapPT NPUMEHUM Takke 1 K APYrMM CyyaliHbiM BeNMYMHaM, NOAUMHAIOWMNMCS pacnpefeneHuto Beii-
6ynna.

B HacTosALwweMm cTaHAapTe NpMBeAeH O4UH KpUTEPWil cornacus, ogHako, Ana pacnpegeneHus Belibynna
JonyckaeTcs NPYMeHATb W Apyrue KpuTepum cornacus. MNpu Bbibope Kputepmsa pa3paboTyunk JO/MKEH YUNTbI-
BaTb 06beM BbIGOPKK 1 pyrne oco6eHHOCTH 3agaun. B HacToswem cTaHgapTe npobnema Belibopa Kputepus
cornacus He paccmarpusaeTcs.

MprBefeHHbIe B HACTOSALLEM CTaHAapTe MeToAbl onpefeneHns 4OBepUTENbHbIX UHTEPBA/IOB OPUEHTU-
poBaHbl Ha OrpaHNYeHHbIi Habop 3HaYeHW JOBEPUTENbHON BEPOATHOCTU. Mpn HeobXxo4MMOCTH NCNOMb30-
BaTb Apyrve 3HauyeHus [LOBEepUTENbHOM BEpPOATHOCTU ANA onpefenieHus KBaHTunel (HOpMMPOBaHHOMO
HopmasibHOro pacnpegeneHus, /-pacnpegenenna CTolofeHTa. F-pacnpefeneHns) pekomeHayeTca nprume-
HATb COOTBETCTBYHOLWMNE Tabavubl (Hanpumep cm. [11]).

B oTnnume oT nprMeHsemMoro MexayHapoAHOro cTaHAapTa BHaCTOAWMIA CTaH4apT He BKOYEHbI CCbIIKN
Ha M3K60050-191:1990 «MexayHapoaHbIi 3NeKTpoTexHUYecknii crosapb. naea 191. HagexXHoCTb 1 kavec-
TBO yCNyr», KOTOPbI HeLLEenecoobpasHo NPUMEHATL B HALMOHA/IbHOM CTaHAapTe U3-3a OTCYTCTBUS NMPUHSATOrO
rapMOHM3MPOBaHHOTO HALMOHA/IbLHOTO CTaHAapTa. B cooTBETCTBUM C3TUM U3MEHEHO coaepXxaHue pasgena 3.
CCbI/IKM Ha HauWOHasbHble CTaHAAPTbl BblAeeHbl B TEKCTE KYPCUBOM.



FOCT P 50779.27—2007
(M3K 61649:1997)

HAUVWOHA/NbHDBIN CTAHOAPT POCCUNCKOMN OPELEPALUNN
CraTucrtumyeckue mMeToAbl

KPUTEPUIA COMNACUSA VU 4OBEPUTE/IbHbBIE VHTEPBA/bI
ON19 PACTMPEAE/IEHNA BENBYIA

Statistical methods. Goodness-of-fit tests and confidence intervals for Welbull distributed data

fata BBegeHns — 2008—06—01

1 O6nacTb NPUMEHEHUS

HacToswuii ctaHgapT yctaHaBnMBaeT pacyeTHble W rpadmueckme MeTofbl NPOBEpPKU COOTBETCTBUS
HapaboToK 10 0TKa3a pacnpeaeneHuto Beiibynna, MeTofbl onpeAeneHust oLeHOK MakcMMasibHOTo npasAono-
fo6us, aTakke NPUBKEeHHbIe METOALI ONPEAENEeHNst TPaHuL, JOBEPUTE/bHBLIX MUHTEPBA/IOB /1 NapameTpoB
[ByXnapameTpuyeckoro pacnpegeneHusi Beiibynna. Kpome Toro, cTaHAapT ycTaHaBNMBaET MeTo onpegene-
HUS HYKHUX [JOBEPUTE/bHbIX TPAaHUL, /1S BEPOSITHOCTM 6€30TKa3HOM pa6oThl U 10 %-HbIX KBaHTU/IEl pacnpe-
feneHus.

HacTosiwuii cTaHgapT NprMeHUM B Tex Cryvasix, Korga o6bekTbl CrlyyaliHoii BbIGOPKM NMoABeprarTcs
UCTbITAHWUSIM A/151 OLLeHKM NnokasaTtesieli HafleXHOCTU COBOKYMHOCTM, 13 KOTOPOi oTo6paHa 3Ta BbiGopka. Mpu
3TOM B MpoLecce UCMbITaHuii PUKCUPYT HapaboTk1 A0 OTKasa.

2 HopmaTtuBHbIe CCbIJIKU

B HacTosilem cTaHgapTe UCNONb30BaHbl CCbIIKM Ha cneayolme ctaHaapTbl:

FOCT P 50779.10—2000 (MCO 3534-1:1993) CTaTunUCcTNYeckne MeTobl. BEepoATHOCTb MOCHOBbI
cTaTucTukn. TepmuHbl nonpegenenns (MCO 3534-1:2006 «CTaTucTurka. CnoBapb M yc/ioBHble 0603Ha-
yeHus. YacTb 1 O6Lme cTaTUCTUYECKNE TEePMUHbI U TEePMUHbBI, UCNO/Ib3yeMble B BEPOSATHOCTHbIX 3a4a-
yax». tOT)

FOCT P 50779.21—2004 CTaTucTuyeckue meTofbl. [paBunia onpegeneHna n meTo/bl pacyeTa
CTaTUCTNYECKUX XapakTepucTuK no BbIGOPOYHbIM faHHbIM. YacTb 1 HopmanbHoe pacnpefenexuve
(NCO 2854:1976 «CTaTUCTUNYECKOE NpeAcTasneHne AaHHbIX. MeT oAbl OLEHKN 1 NPOBEPKM FUNOTE3 O
cpegHux n gucnepcusax». NEQ)

FOCT P 50779.26—2007 (M3K 60605-4:2001) CTaTucTunyeckue meTodbl. ToueuHble OLEeHKM,
[oBepUTesbHble, NPefUKLNOHHBIE N TONepaHTHbIe UHT epBasbl /19 IKCMNOHEHUNabHOr 0 pacnpegeneHuns
(M3K 60605-4:2001 «McnblITaHmaobopyfoBaHNsA HAHAAEXHOCTb. YacTb 4. CTaTucTu4eckme npoueaypsbl
N5 9KCNOHEHUnanbHoro pacnpegeneHus. TouyeuHble OLeHKN, 4OBEPUTefbHble, MPeAUKLNOHHbIE N T oNepaH-
THble UHTepBasbl». MOD)

FOCT P M3K 60605-6—2007 HafieXXHOCTb B TexHVKe. KpuTepum NpoBEPKN NOCTOAHCTBA UHT eH-
CVYBHOCTM 0TKa30B v napameTpa noToka oTka3os (MOK 60605-6:1997 «McnblTaHna o60pyaoBaHns Ha
HafeXHoCTb. YacTb 6. KpuTepun npoBepkn NocTOAHCTBA UHTEHCMBHOCTU OTKa3oB Uu napameTpa
noToka 0Tkasos». tOT)

MpunmeyaHne — MNpy NONb30BAHNM HACTOSWMUM CTAHAAPTOM Lesecoo6pasHo NPoBepuTh felicTBME CChINIOY-
HbIX CTaHAapPTOB B MH(OPMAaLNOHHOI cucteme o6LLero Nonb3oBaHNs — Ha oduumanbHOM caiiTe ®efepanbHOro areHT-
CTBa N0 TEXHNYECKOMY Pery/impoBaHuio 1 MeTPOonornn B ceT VIHTEpHeT WK NO eXerofHo n3faBaeMoMy NH(POPMaLNOHHO-
My ykasaTenio «HaluoHa/bHble CTaHAapTbli», KOTOPbIi ONy6AMKOBaH MO COCTOSIHMIO Ha 1 AHBapsA Tekyu,ero roga, U no
COOTBETCTBYIOLWUM €XEeMECAYHO n3faaBaeMblM UHDOPMALMOHHBIM yKka3aTensiM, ony61nkoBaHHbIM B Tekyliem rogy. Ecnm
CCbINIOYHbIA CTaHAapT 3amMeHeH (M3MEHEeH), TO MPU NOMb30BaHWM HACTOSAWMUM cTaHjapTam, cnejyeT pyKOBOACTBOBATbLCA
3aMeHALWUM (M3MEHEHHbIM) CTAHAAPTOM. ECNn CCbIIOYHBI CTaHAapT OTMeHeH 6e3 3aMeHbl, TO NO/0XEeHUe, B KOTOPOM
[laHa cCbl/fika Ha Hero, NpUMeHseTCcs B YacTu, He 3aTparuBatoLLeil 3Ty CCbinky.

N3paHne opuynanbHoe
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3 TepMuHbI, ONpeaeneHns 1 ycrioBHble 0603Ha4YeHUs

3.1 B HacToslem cTaHAapTe npuMeHeHbl TepMuHbl No FOCT P 50779.10.
3.2 B HacTosleM cTaHAapTe NpUMeHeHbl criefylolne ycrioBHble 0603HaYeHUs:

n — o6Liee KONMYeCTBO NCMbITyEMbIX 06bEKTOB (06bEM BbIGOPKN);

r — KOJIMYECTBO OTKa3aBLUUX 06EKTOB (LLeH3ypupytolLee KOMYecTBO 0TKasos), (I < M);

h — HapaboTka g0 /-ro otkasa;

T — Bpems npekpaLleHns ncnblTaHuii:

r — ypoBeHb 3HauumocTu: (1 - y) — ypoBeHb AOBeEpUA, 418 KOTOPOro ONPeAensitoT rpaHnuLbl f0-
BepUTENbHbIX UHTEpPBaoB. O6e BeNNUYNHbI MOTYT ObITb BbipaXKeHbl B MpoLeHTax;

q — OTHOLWeHue r/n;

b — napameTp macwTaba pacnpegeneHus Beilbynna;

K — napameTp chopMbl pacnpegeneHns Beiibynna;

m — BEpOSITHOCTb 6e30TKa3Hol paboThl ANns pacnpegeneHust Beibynna: exp[~{tlb)K: b> 0.k>

Bo — cpefHee Bpems, 3a koTopoe oTkaxeT 10 % 06beKToB COBOKYMHOCTM (10 %-Hblii KBAHTW/b
pacnpegenexus);

H — cTaTuCTMKa KpuTepusa cornacus;

Zp(v) — KBaHTWU/Ib YPOBHSA p X 2-pacnpefeneHns ¢ v cTeneHsmMn ceobogpi:

np — KBaHTW/b YPOBHA P HOPMMPOBAHHOTO HOPMasIbHOTO pacnpefenerHus;

Fp (vi* v2) — KBaHTUNb YPOBHA p pacnpegeneHuns duwepa c v, n v2creneHsamm csoboapl;

tp(v) — kBaHTuNb f-pacnpegenevnuns CtblogeunTa € v CTeNneHsMn cBo60Abl YPOBHS p.

4 TpeboBaHus

KpuTepuii cornacusi’ 1cnonb3ytoT B TEX CyYasXx, Korga Heo6xo0A41MOo yCTaHOBUTbL COOTBETCTBUE faHHbIX
pacnpegenexuio Belibynna. Kputepwuii cornacus MoxeT 6bITb BbINOSIHEH HA OCHOBE NpeAblAyLLero onbiTa unm
TEXHUYECKNX 3aKNI0YEHNIA. B aTOM c/iyyae oLeHK/M napaMeTpoB, [lOBEPUTE/IbHbIE MHTEPBasIbl U HUXHKE f0Be-
puTesnbHble rpaHunLbl nokasaTenel HafeXHoCTU MOryT 6biTb NONyYeHbl 63 NpefBapuUTENbHOMO BbIMOSIHEHUS
KpuTepusa cornacus.

MprBefeHHbIe B HACTOALLEM CTaHAapTe cTaTucTuYeckne MeTogbl, UCNOb3yeMble B KpUTEPUU cornacus
npv onpejeneHny 4oBepUTENbHbIX MHTEPBasIOB A/19 NapamMmeTpoB pacnpegeneHns Benbynna v HWKHUX fJoBe-
pUTENbHbIX FpaHUL, nokasatenein HagexHoCTN, NPUMEHNMbI, ECIN B MPOLecce UCNbITaHW 3addMKCMPOBaHO He
meHee 10 0TKas30B.

Ecnu B npouecce ncnbiTaHuii 3achnkcuposaHo meHee 10 HapaboTok [0 0Tkasa, TO He06X0AMMO UCMONb-
30Batb rpagpuyeckunii metog no FOCT P M3K 60605-6. OH no3BonsieT BU3yasibHO 06HAPYXUTb OTK/TIOHEHME
[aHHbIX OT pacnpegenexus Belibynna.

5 lNpeanonoXeHmsa 1 ycnoBus

Bbi6opka 13 n HeBOCCTaHaB/IMBaeMbIX 0O0bEKTOB, B35ATbIX 3 O[HOW 1 TO e reHepasibHON COBOKYMHOCTHU,
nocTaB/leHa Ha UCMbITaHWA B 3aJaHHbIA MOMEHT BpeMeHun t = 0. YCNoBnA UCMbITaHUA f0/MKHbI ObITb OANHAKO-
BbIMW /19 BCEXOOBEKTOB, NOABEPraeMbIX UCMbITaHMAM. OTka3asLue 06beKTbl He 3aMeHAT. cnbiTaHusa npe-
KpawiaioT B MOMEHT BpeMeHu T. Mpy OKOHYaHWW UCMbITaHW MMeeTcs I oTkas3aBLNX 06beKTOB. 3HavYeHne T
60/bLIe UK pasHo tr . HapaboTka 40 oTka3a kaxJoro otkasasllero o6bekTa fo/kHa 6bITb U3BECTHA. Takum
06pa3om, nmeeTcs I HapaboTok A0 oTkasa: tv t2.....*r npuuem 0 <t, < T:i= 1. 2....... r.

MpumeyaHune — CratucTuyeckne npoueaypbl HacToAWero ctaHgapra npegnosiaraloT UCNONb30BaHNeE BblUYUC-

NNTENbHbIX CPeACTB. X0TA 6oNbluas YacTb BblYMCAEHUI MOXET GblTb BbINO/HEHA HAa NMPOrpamMMUpyeMom KasnbkynsTtope,
peKkoMeHAyeTCs UCNOb30BATb KOMMbIOTEP.

KpuTepuii cornacus — cTatucTuyeckuii KpuTepuii NpoBEepKN rMNOTe3bl 0 COOTBETCTBUU AaHHbIX TEOPETUUYECKOMY
pacnpepesieHunio.
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6 OrpaHnyeHns N TOYHOCTb

MpuBeAeHHble B HACTOSLLEM CTaHAapTe MeTOAbl MCMOJIb3YIOT, eC/IN B NPOLECCe UCTbITaHWi 3adnKcMpo-
BaHO He MeHee 10 0TKa30B. MeTo/pl OnpeAeieHNsi JOBEPUTE/bHbLIX UHTEPBASIOB SABMISIOTCS NPUGIVKEHHBLIMN.
AHaNU3 TOYHOCTU 3TUX METOAOB NpuBeAeH B npunoxeHun C. CuTyauus MHOTOKPATHO LLeH3YPUPOBaHHbIX
BbIGOPOK B HACTOSALLEM CTaHAapTe He paccMoTpeHa.

7 BXoAHble N BbIXOAHbIE faHHbIe

B kauecTBe NCXOAHbIX fJaHHbIX NPUBEAEHHbIE METOAbLI MCMONb3YIOT HapPaboTKM [0 OTKa3a HeBOCCTaHaB-
nBaeMbIX 06bEKTOB, KOTOPbIE NOABEPTHYThI UCMbITAHUAM. DTN HAPabOoTKM A0 OTKa3a A0/KHbI OblTb U3BECTHbI
TOYHO, a He B BUJe UHTepBasa 3HauyeHuin. icnbiTaHns MoryT 6b1Tb 3aBepLUEHbI 40 TOr0, Kak 0Tkasann Bce 06b-
eKTbl (04HOKpaTHOE LieH3ypupoBaHne). Bce 06beKTbl 40/KHbI 6bITb B pA60TOCNOCOGHOM COCTOSIHUN B HaYane
UcnbITaHWii. icnbiTaHnsa A0MKHbI 6bITh NPEKPaLLeHbl 415 BCeX paboTOCNOCOOHbIX 06 EKTOB OAHOBPEMEHHO.

BxogHble gaHHble:

- KOJIMYECTBO UCMbITYEMbIX 06bEKTOB (06EM BbIGOPKK) I,

- HapaboTKM [0 0TKa3a BCeX 0TKa3aBLUMX 06bEKTOB, PACMONOXKEHHbIE B NOPAAKe BO3pacTaHns (Heybbl-
BaHus) —  t2...tf,

- 3a/laHHbIl YPOBEHb 3HAYMMOCTM Y UK 3a[aHHblil ypoBeHb aosepust (1 - y).

BbIXOAHble AaHHbIE:

- pelleHune, NPVHATOE Ha OCHOBAHUW KpUTepus cornacus (NPUHATL/OTKNOHUTD);

- TOYeUHble OLEHKN 1 fOBEPUTENbHBIE MHTEPBASIbI NapaMeTpoB MacliTada n hopmMbl — K U b;

- ToyeyHas oueHka cpefHell HapaboTku [0 OTkasa.

- HWXKHAA f0BEpUTE IbHaA rpaHuLLa CpeHero BpeMeHu, 3a Kotopoe oTkaxeT 10 % COBOKYMHOCTM 06 bek-
ToB 8 10;

- HWXHAA JoBepuTebHasn rpaHnLa BeposTHOCTM 6e30TkasHol paboTsl R[t).

8 MeToabl

8.1 KpuTepwuii cornacus

LWar 1. PacnonaraloT I HapaboTOK A0 OTKasa B nopsigke Bo3pacTaHus (HeybbiBaHMA) U BbIYUCAAKT
HaTypasibHble norapudmbl aTux HapaboTok 1n(l,) = x1t In(f2) = x2.....In(f,) = X, .

MpumeuvaHune — Xj SXjS... sXf
War 2. Beluncnsawt/ gna 1E£/£(r- 1):

A
{ 4n & 1 y I 4ntl )

LWar 3. Ha ocHOBe 3Ha4YeHWiA, NONYyYEHHbIX Ha LWare 2. BblYMCAAT H:
/-1

L weenes

(r'2

CumBon LxJ vcnonb3oBaH A5 0603HaYeHNs HanbonbLIero Lenoro Yncna, He NpeBoCXOASLLErO X.

War 4. EcnimH>F (2L(r- 1)!2{ Z r/2 ]). runote3y o TOM. 4TO faHHbl€ COOTBETCTBYIOT pacnpegesneHuto
Belibynna npu ypoBHe 3HaunmMocTu y 100 %. OTKNOHAIOT 1 3aBepLUaloT aHanus.

B NnpoTMBHOM cnyyae HeT OCHOBaHWI AN OTKNIOHEHWS TMNOTe3bl 0 COOTBETCTBMM HApaboToK A0 OTKasa
pacnpegeneHuto Beinbynna. n aHanns MoXeT ObiTb MPOAO/DKEH.

3HaueHust kBaHTUIeln F-pacnpegenexns npusegeHsl B FOCT P 50779.21 (tabnuupl .1—Tr.9).

NMpumeuaHne — 8 cnyyae OTK/IOHEHUS TUNOTE3bl PEKOMEHAYETCA UCNOMb30BaTh rpauyeckoe oTobpaxeHme
[aHHbIX ANS BbISBNEHNS B COBOKYMHOCTW aHOMaslbHbIX HApa6oToK A0 0TKa3a WAu APYTUX BbIGPOCOB. AHANN3 3TUX CUTya-
LWiA BBIXOAUT 3@ paMkn HACTOSILLEr0 CTaHAApTA.
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8.2 OnpepgeneHne oUeEHOK

8.2.1 OueHka napameTpoB pacnpegeneHus

8.2.1.1 ToueuHble OUEHKN K U b

OueHKy MakcumanbHoro npasgonogo6bus (MLE))ans napameTpoB pacnpegeneHns Belibynna nonyya-
0T B pesy/sibTaTe pelleHns NpuBeeHHOr0 HXe ypaBHeHUsA. 3HauyeHve K, KOTOpoe yA0BeTBOPSeT NepBoMy
ypaBHEHUIO, ABNAETCA OLLEHKON MakcyMasibHOro npasgonofobus K. Ee ncnonb3yoT BO BTOPOM YpPaBHEHUN
AN NOMyYeHNs OLEeHKM MakcumasnibHOro npasgonofo6us b.

MpumeuyaHne — [N pelweHns ypaBHEHNsS MOXHO UCMNO/Ib30BATb KOMMbIOTEPHYIO MPOrPamMMmy.

War 1. HaxofsT 3HaueHve K. yAoBMeTBOpsiollee CefyloLliemMy ypaBHEHUIO:

fr
| £Er/n*))+<n-r)r*1n<n

EAq(n-/-)r* 1
| »-1 J
PelleHne 3TOro ypaBHeHUs — K.

War 2. BbluncnsaoT b. UCNONbL3ya 3HAYEHNe K. NoyYeHHoe Ha ware 1:
1

b= t'f +@-n)T*
-1

8.2.1.2 VIHTepBa/ibHaA oueHKa napamMeTpa K
War 1. BbluMcnaoT KoHCTaHTbl C. A, 1 K2. UICNOMb3Yys OTHOLWIEHWE L, = T/N:

C=2,14628-1,361119 q.
ki =X3f2I(r-1)C i

2
K2AXg gy LT DO

rae Xp(v)— KBaHTUNb YPOBHA p -*-pacnpepfenieHns ¢ v CTeneHamm CBO60,EI,bI.

MockonbKy uncno cteneHei ceobogbl [(1-1)C]MOXET 6bITh HE Lie/IbIM YACIOM, A5 BbIYUCIEHNS KBAHTU-
NA x2-pacnpegeneHns. Heo6XoAVMO WUCMNOMb30BaTb KOMMbIOTEPHYIO MPOrpaMMmy WU WHTEPNOASAuuMio no
FOCT P 50779.21 (tabnuua B.1) nnm no FOCT P 50779.26 (tabnuua D.1).

LWar 2. BeluncnsT koadpuumeHTsl W, n w2:

*q VI, =

LWar 3. BbluncnaioT [0BepUTENbHBIA MHTEpBan A/ K. COOTBETCTBYHOLWMI YypoBHIO gosepusa (1 - y)
100 %:

wlLA; w2k].

NMpurumeyaHune — Tak Kak 3HayeHue K > 1 xapakTepHO AN W3HOCA, a 3HaYeHne K < 1 ykasblBaeT Ha Hanunune
paHHNX 0TKa30B, OBEPUTENbHbI NHTepBan Ans P gonyckaeTcs UCNONb30BaTh 415 NPOBEPKU 3TUX NpejnonoxeHnid. Ha-
060pOT. ecnn J0BepuUTeNbHbI NHTepBan AN b BkaoYaeT 3HayeHne 0 = 1. KOHTpoNUpyeMble 06bEKTbI MOTYT NpuHagne-
XaTb reHepasnbHOl COBOKYMHOCTU C NOCTOSHHOW UHTEHCUBHOCTLIO 0TKa30B. PopMasibHbIi MeTo/ NPOBEPKN NOCTOAHCTBA
MHTEHCUBHOCTU OTKka3oB npusegeH B FOCT P M3K 60605-6.

8.2.1.3 WHTepBasbHas oueHka napameTpa b

War 1. BbluMcNAT KOHCTaHTbl An, As U A6, NCNOMb3ys OTHOLWEHMe g = rin:
O, =0.49u - 0,134 ¢ 0.622cr1;

Ab=0,2445 (1.78 - q) (2,25 + q);

A =0,029-1,083 LU (1.325L).

1) MLE — Maximum Likelihood Estimate.
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LWar 2. BbINOAHAOT War 2a. eCnu UCNbITaHNA 3aBepLUeHbl 40 OTka3a BCeX 06BEKTOB, T. e.r<n. Beinon-
HAIOT War 2b. ecnv N3BecTHbl HapaboTkn A0 OTKa3a BCeX 06BEKTOB, T. €. T = 1.
LWar 2a. BbluucnsoT koHcTaHTbl A3, dv d2, A, nA2. ecnu (r< n):

A3=-A6x2.
roex= bl(l.yB,:
N — KBaHTU/Ib YPOBHSI P HOPMWPOBAHHOrO HOPMAsIbLHOTO pacnpefeneHuns, onpegensemMblii No Tabnu-
ue A.2;
_ ABYXMX2(LR- . _A3- x*x2(N| -"As)-m7
1 r-N15x2 ’ 2 f-A;X2

A, = exp(-c/ K): Ar = expH/2fc).

MepexodaT K BbINOSIHEHMIO Wwara 3.
LWar 2b. BbluncnsoT d3. A, A2, ecnnr- n:

=1- -2~ 1)
roe tp(n -1) — kBaHTWU/b YPOBHA p (-pacnpegeneHuns CTologeHTa ¢ (n-1) cteneHsamn csoboabl, onpegense-
Mbili o FOCT P 50779.21 (tabnuua b.1). (04HOCTOPOHHMIA ciyyaid):

A2 =exp -1.053u3
4, - HaXArvj KJn -1
3HauyeHune K Nony4eHo B COOTBETCTBMM € 8.2.2, war 1.

War 3. BbIUMCASIOT [OBEPUTENbHbI UHTEPBAN A1 b. COOTBETCTBYIOWMI YpOBHIO foBepus (1 - Y)
100%:

[AAA]L
3HaueHune 6 nonyyeHo B cootTBeTcTBUM € 8.2.1.1. war 2.

8.2.2 CpepgHsaa HapaboTka A0 OTkasa
BblUMCNAT TOUEUHYIO OLEeHKY CpefHeli HapaboTkn 40 oTkasa T

T=bl(1~1/%).

3HayeHuss K U 6 nony4veHbl B cooTBeTcTBuM € 8.2.1.1. warn 1u 2. 3gecb (1) — ramMma-yHKUus r [cm.
FOCT P 50779.10 (nogpa3sgen 1.44)]. B tabnuue Al (npunoxeHue A) npuBefeHbl 3HadeHus {1 + Mk) kak
dyHKUMM K. [NA 3HAYEHWIA K, HE YKa3aHHbIX B 3TO Tabnuue, peKOMeHAYeTCA NPUMEHATb UHTEPNONSALMIO.

MpumeyaHue — [Ins cnyyaes, KOTAa HWKHSAS OBEPUTENbHAA rpaHMLa K paBHa unu 6onble 1 (cayyait nsHo-
ca). foBepuTeNbHbI UHTEPBaN A4NS b MOXHO MCNONbL30BaTh Kak rpy6yto OLeHKy 4OBepUTEeNbHOrO MHTepBana Ans cpeaHei
HapaboTku [0 OTKa3a, T. K. B 3TOM c/ayyae ramma-yHKuna scerga Haxogutca mexay 0.88 u 1.

8.2.3 KBaHTUNb (10 %)

8.2.3.1 TouyeyHasa oueHka

BobluncnsioT fil0, ToueuHyto oueHky 8 10 (Bpemsi, 3a KoTopoe oTkaxeT 10 % 06bEeKTOB COBOKYMHOCTH):

=b
Wrw T
8.2.3.2 HuxHAsa fgosBepuTesibHasA rpaHuua
BbIUMCNAT HAXHIOK JOBEpUTEbHYI0 rpaHunLy B 10,co0TBETCTBYIOLLYIO YPOBHI0 foBepus (1-y) 100%:
War 1. Beluucnswt /1, =In [- In (0.9)].
War 2. BeluncnaoT 6,:

_-A>x -r1n,- X AR A5 )x rn + 2 t ffirstly
r - x2Aj
rae X = W, — KBaHTU/b YPOBHS Yy HOPMUPOBAHHOIO HOPMasILHOTO pacnpeAeneHns. S3HaueHns up onpegens-

0T no Tabnuue A.2 (npunoxeHue A). 3HauyeHuss A4. A5 un A6 BbluMCieHbl B COOTBETCTBUU
€ 8.2.1.3, war 1.
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LWar 3. BeluncnsawoT koadpprumeHT Q,:

War 4. [na nony4yeHus HWXHEWR rpaHuLbl, COOTBETCTBYOLL e ypoBHI0 oBepus (1 - y) 100 %. nepemHo-
xatoT B10wu O,:

®10 | HUWXHASA rpaHnya = ®10-
8.2.4 BepoATHOCTb 6€30TKa3HO paboThl 3a Bpems t(t<.T)

8.2.4.1 ToueyHas OLEHKa
BbluncnsaoT ToOUeUHYo OLeHKY BEPOSAITHOCTY 6e30TkasHoi paboTbl 3a Bpems t

R(t)=exp[-(tfbf].

8.2.4.2 HwxHsAs foBepuTesibHasa rpaHuua

BbIUMCASAIOT HVXKHIOK OBEPUTENBHYIO rpaHnuy R . » |HMssrpaHmua BeposaTHOCTM 6€30TKa3HOoM paboThbl
3a BpeMms t. COOTBETCTBYIOLLYIO YPOBHI0 fAosepus (1 - y) 100 %.

War 1. BbluncnaoT koHcTaHTbl C, 1 AQ:

C, =K In(bit), AO= An+ C?AS- 2C, A6.

3HaueHns Aii, As n /L, BblumcnaoT B cooTBeTcTBMM € 8.2.1.3. war 1.
LWar 2. BblUMCASAIOT HUXKHIOK AOBEPUTENbHYIO FPpaHuULLy BEPOATHOCTY 6e30TKa3Hol paboTkl 3a Bpems t,
COOTBETCTBYHOLYIO YpoBHIO goBepus (1 - y) 100 %:

A1 -1 lumxusasa rpaHmga “ 0 xp| +

rae X = n' — KBaHTW/Ib YPOBHS Y HOPMUPOBAHHOIO HOPMasibHOTO pacnpegeneHuns. 3HauyeHus u_onpege-
NS0T no Tabnuue A.2 npunoxeHuns A.
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MpunoxexHne A
(cnpaBouHoe)

Tabnuybl

Al Tabnuua ramma-yHKuUu

Ta6bnuua A.l1 ucnonb3yetcsa nNpu BbiNOIHEHUN 8.2.2.

Tab6bnuuya Al — 3HayeHus raMmma-yHKLUN

K r(a*m) K r(1*14c1 K r(ix1pn)
0,20 120 1.50 0.9027 3.60 0.9011
0,25 24 155 0.8994 3.70 0.9024
0.30 9.2603 1.60 0.8966 3.80 0.9038
0,35 5.0295 1.65 0.8942 3.90 0.9051
0.40 3.3233 1.70 0.8922 4.00 0.9064
0.45 2.5055 1.75 0.8906 4.10 0.9076
0,50 2.0000 1.80 0.8892 4.20 0.9089
0,55 1.7024 1.85 0.8882 4.30 0.9101
0,60 1.5045 1.90 0.8874 4,40 0.9113
0,65 1.3603 1.95 0.8867 4.50 0.9125
0.70 1.2657 2.00 0.8862 4.60 0.9137
0.75 1.1906 2,10 0.8857 4.70 0.9149
0.80 1.1330 2.20 0.8856 4.80 0.9160
0,85 1.0878 2.30 0.8859 4.90 09171
0,90 1.0522 2.40 0.8865 5.00 0.9182
0.95 1.0238 2.50 0.8872 5.20 0.9202
1.00 1.0000 2.60 0.8882 5.40 0.9222
1,05 0.9808 2.70 0.8893 5.60 0.9241
1.10 0.9649 2.80 0.8903 5.80 0.9260
1.15 0.9517 2.90 0.8917 6.00 0.9277
1,20 0.9406 3.00 0.8930 6.20 0.9293
1.25 0.9314 3,10 0.8943 6.40 0,9309
1.30 0.9236 3.20 0.8956 6.60 0.9325
1.35 0.9169 3.30 0.8970 6.80 0.9340
1.40 0.9114 3.40 0.8984 7.00 0.9354
1.45 0.9067 3.50 0.8997 8.00 0.9417

A.2 KBAHTUNM HOPMUPOBAHHOIO HOPMA/bHOTO pacnpegeneHus

BTa6nuuye A.2 npuBeLeHbl 3HAYEHUS KBAHTUIE HOPMUPOBAHHOTO HOPMA/ILHOTO pacnpeeneHus LpAns 3ajaHHo-
ro 3Ha4YeHus p.

Ta6nuuya A.2 — KBaHTUIN HOPMUPOBAHHOTO HOPMa/IbHOTO pacnpegeneHuns

P 0.010 0.025 0.050 0.100

“p 2.3263 1.9600 1.6449 1.2816
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MpunoxeHune B
(cnpaBoyHOe)

Mpumep

[aHHbIN NpUMep NpuBeAeH A NPOBEPKM TOUHOCTN KOMMbIOTEPHbIX MPOTPaMM, BbIMOJTHSAIOLUX PACYETbI B COOTBET-

CTBMN C MeTohgamMun HacToAwero ctaHgapTa.
Ha ncnbiTaHna nocTtaBNeHO cCOpoK 06beKkTOB. McnbiTaHNA npekpaw,eHbl B MOMeHT 20-ro oTkasa. Huxe npusegeHsl

20 HapaboToOK A0 OTKasa:

f» h b " o a b fa a fio fi- -2 P Y] <14 <o rr <0 < <0

5 10 17 32 32 33 34 36 54 55 55 58 58 61 64 65 65 66 67 68

MpumeHeHne pacyeTHbIX METOA0B HaCTOSILLEr0 cTaHAapTa NPUBOAUT K CeAYOLWUM pe3ynbTaTtam.

MpumeHeHne KpUTEPUs cornacua KaTomy Habopy aHHbIX CYPOBHEM 3HaUNMOCTU 10% He MOXeT OTK/IOHUTL rMnoTe-
3y 0 COOTBETCTBUU 3TUX fJlaHHbIX pacnpegeneHuto Belibynna. nockonbky H « 0.36. a 10, (18; 20) = 1.81.

3HaYeHUs OL,eHOK MaKCUMasbHOro npaBAonoAo6us Ans kK v b:

K *2.091 n b »84.
[loBepuTenbHble NHTEPBAbl, COOTBETCTBYIOW ME YpoBHIO goBepusa 90 %. — (1.34; 2,742] ansa kwn (70.108] ana b.
OueHka MakcMmanbHOro npasgonofo6us ans B,0: B 10 = 28.63. [loBepuTenbHaa rpaHuua, COOTBETCTBYHOLWAasA YPOBHIO

posepus 90 %. gns B,0: 8 10|HMxHAS dannya = 20.43.
3HaYeHNs OLEeHKM MaKCMManbHOro NpaBAonofo6us N HUXKHER [OBEPUTENbHOI rpaHnLbl ANS BEPOATHOCTM 6e30T-
Ka3HOW pab6oTbl, cOOTBETCTBYOWENR ypoBHIO foBepusi 90 %. 4NA TPeX NPOU3BOJbHbIX 3HAYEHUA t.

r #He<> 0 1 unaHm cha*4um
32.46 0.87 0.80
50.00 0.71 0.62

100,00 0.23 0.12



FOCT P 50779.27—2007

Mpunoxexune C
(cnpaBouHoe)

TeopeTuuyeckoe 060CHOBaHME

[laHHOe NnpunoxeHve BkAOYaEeT UHDOPMaL M0 OTHOCUTENBHO NPOUCXOXAEHUS METOA0B, NCNO/Ib30BaHHbIX B HACTO-
Auem ctaHgapTe. Cnucok nutepaTtypbl, UCMOb3yeMoii Npu pa3paboTke METOA0B HACTOAWEro cCTaHhapTa, NpuBeAeH B
6unbnnorpadun.

C.1 Kputepuii cornacus

B HacTosiwem ctaHgapTe npueefeH KpUTepuid, onucaHHblii J1J. ina BoluncneHns It B 8.1 He06Xx04NMbI MaTeMaTu-
Yyeckne 0XnAaHUs aKCTpeMasnbHbiX MOPAAKOBbIX CTATUCTUK. 1N HUX UCNOIB30BAHO NPUGANXKEHNE, NTpeanoXeHHoe B [2].
B (3] nokasaHo, 4TO KpUTEPUIA UMEET MOLHOCTb, CONOCTABUMYI C MOLWHOCTbLIO KpuTepua Wanupo-BpeiiHa (4) n kputepus
Tbloku. MocnegHUii KpUTepnit HEMHOTO Nyylle N06bIX KPUTEPNEB, UCNOb3YIOLWNX AMAMPUYECKYIO (DYHKLMIO pacnpejene-
Hua. Kpome TOro, kputepuii (1) MoXeT MCNONb30BaTh LLeH3ypupoOBaHHbIE BbIGOPKN.

C.2 OueHKn makcuManbHOro npasgonofo6us Ana Ku b

MpuBegeHHble B HACTOAWEM CTaHfapTe ypaBHEHWUs 06bIYHO WCMOMb3YIOT A1 €AUHCTBEHHOMN LEeH3YpUpPOBaHHOM
BbIGOPKM. 8 HacToslee BPEMS 3TO CaMblil pacnpocTpaHeHHblli METOA OLEHKN napamMeTpoB pacnpeaeneHus Beiibynna.
®opMynbl, NpefcTaB/ieHHble B HACTOSIWEM CTaHAapTe, 3aMMCTBOBaHbl M3 (5). Tak kak pacyeTHbie MeTofbl HaCTOsIero
CTaHAapTa UCnoNb3ylT TONbKOOGbEeMbI BbIGOPOK Gosblwe 10.cTAaTUCTNUECKOE CMELLeHNE OLLEHOK ABNSIeTCA HEGONbLWUM.

C.3 [loBepuTenibHble UHTEPBa/bl U HUXHUE JOBEPUTE IbHbIE TPAHULbI

MpuBefeHHbI MmeTo 3aMMCcTBOBaH M3 (6] 4158 NONHBIX BbIGOPOK U 13 [7J 4NA LEeH3YypUPOBaHHbIX BbIGOPOK. 8 HACTOSA-
uem cTaHAapTe UCMONb30BaHbl KO3 ULMEHTbI, NONlyYeHHble MeTogaMu MoHTe Kapaio v ucnosb3oBaHbl acMMNToTUYEC-
Kne npubnuxeHWsa pesynbTaToB. HekoTopble NpPoOCTbie JIMHEWHbie W HenuHeliHble (YHKUUM WNCMNOMb30BaHbl Npu
cocTaB/ieHun TabauL, 4To No3BosseT M36aBuTbCA OT BCNOMOraTesibHbiX Tabnuy. OTKIOHEHUS BO BCeX CAydyasXx OYeHb
Manbl < 1 %).

Apyroii anbTepHaTMBOI ABNAOTCSA YCNOBHble MeToAbl (8). Mpu NpUMeEHeHUN 3TUX MeTOA0B pacyeTbl SBASAKTCA
60nee CNOXHbIMU.

Yucto acumnToTMUeCcKnit noaxos 6bi1 OTK/IOHEH, MOCKO/IbKY MeTOo/ AOJIKEH AaBaTb pasyMHble pesynbTaTbl ANs
OTHOCUTENbHO HE6ONbLWNX BbIGOPOK.

C.4 TOYHOCTb CTAaHAAPTN3UPOBAHHbLIX METOA0B

Bbino npoBeAeHo cpaBHEHWe METOA0B HACTOSIWEr0 CTaHAapTa c APYyrMMmm ony61nKkoBaHHbIMWM MeTogamMu. Bece npoa-
HanW3WpoBaHHble NPUMeEPbI Aa0T OANHAKOBbIE C MeTOAaMM HACTOAWEro cTaHAapTa OLEeHKN MakCMManbHOro NnpaBAono-
[o6usi. HekoTopble pasniMyusa noayyYyeHbl NS [AOBEPUTE/NIbHbIX WHTEPBANOB W HUXHUX [OBEPUTENIbHbIX FpaHuL
(cm. C.4.1—C.4.4).

C.4.1 MeTog no [7J

MOCKONbKY 3TOT METOA SABNSIETCS OCHOBO MeToAa, NPUBEAEHHOTO B HACTOALWEM CTaHAapTe, 06bEKTOM CpaBHEHUS
SIBNISIETCA TOYHOCTb UCMOJ/Ib3YEMbIX B CTaHAapTe annpoKCUMMUpyWux yHKuuii. Pe3ynbTaTbl cpaBHeHUsA cneayowme:

MeTopg no [7) MeTog no HacToswemy
cTaHaapTy
[loBepuTenbHbIli MHTEpBan ANA K C ypoBHem gosepus 90 % [1.34.2,73) (1.34; 2,74)
[NoBepuTenbHbli MHTepBan Ans bc ypoBHeM posepusa 90 % [70.7; 105.9 (70.108J
fo.B (M= 32.46) 0.801 0.800

C.4.2 MeTog no (8)

Wccnepyemasn Bol6opka o6bemom N = 40 BknovaeT 28 HapaboTok 40 oTka3a. B pa6oTte (8] npuBeeHbl TONbKO fOBe-
pUTenbHble MHTepBasbl NS (Te ypoBHeM foBepus 90 % U HUXHUE [oBepUTENbHbIE rPaHnLbl C ypoBHeM fo0Bepus 96 % ana
B10 n R{t = e "1). PesynbTaTthl cCpaBHeHUA crneaywuune;

MeTog no (8) MeTopa no HacToAwemy
cTaHgapTy
[oBepuTenbHbIi MHTEpBan AN K ¢ ypoBHem goBepus 90 % (0.783; 1.381) (0.785. 1.370]
HuxHAa fosBeputenbHas rpaHuua c yposHem gosepusa 95 Wb ana B,0 0.068 0.074
(f« 0.368) 0,647 0.644
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C.4.3 MeTog (93
3To acumnToTMYecKkuit meToq. B kayecTBe npumepa paccmoTpeHa Bbl6opka 13 96 NOKOMOTNBOB. 37 U3 HUX OTKa3a-

nn. Bpems ueH3ypupoBaHus [ HeMHOro 60nblie, YeM BPeMs Moc/iefjHero oTkasa. Tak kak 06beM BbIGOPKU siBsieTCs
[0BOJIbHO 6GONbWUM, aCUMNTOTUYECKUNI NOAXO/ B 3TOM C/yyae faeT XOPOLWY TOYHOCTb. ABTOpbl [9] NPpUBOAAT TONbKO
[OBepUTENbHbIA MHTepBan Ans Ac ypoBHeM AoBepus 95 %. N MOCKONbKY MUMeeTCsi 40BepPUTENbHbI MHTepBan ans B10c
ypoBHEM f0Bepusi 95% . Mbl MOXEM MOMYUNTb HUXKHIOK [OBEPUTENbHYIO TPpaHNULYy /151 3TON BENNUYUHBI C YyPOBHEM [JOBEPUS

97.5%:
MeTopa no [9] MeTog no HacTosAwemy
cTaHaapTy
[loBepuTenbHblli UHTEpBan gns Ac ypoBHem gosepus 90 % [1.72: 3.16] (1.61; 3.04]
55.4 54,2

HwxHAa foBepuTenbHasa rpaHuua c yposHem gosepus 97.5 % ansa 8,0

C.4.4 Mertog no [10]
B pa6oTte [10] npuBeAeHbl TabnuLbl, NoNy4eHHble MeToA0M MoHTe-Kapno, Ans onpefeneHuns HWXKHUX foBepuTenb-

HbIX TPaHUL, M OLEHOK MaKCMManbHOro NpaBAonofo06uma BepoATHOCTN 6€30TKa3Hol paboTbl NOHE60NbLW WM LLeH3YpUpPOBaH-
HbIM Bbl6opkam (ni 20). Jns cpaBHEHUA HUWKHUX OBEPUTEIbHBIX TPaHNL, UCNONb30BaNNCL BbIGOPKN U3 pacnpegeneHus

Belibynna. nony4yeHHble C NOMOLbIO faTyuKka cnyyaiiHblX yucen.
PasHnuya Mexay rpaHnyamMmu, nosyyeHHbIMU B COOTBETCTBUMU C HACTOSILLMM CTaHAapTOM W npuBefeHHbIMK B [10].

cocTtaBuna He 6onee 1 %.

10
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