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[MpeaucnoBue

Llenun n npuHUunel ctaHgapTusauuu B Poccumnckon deagepauum yctaHoeneHsl PeaepanbHbIM 3aKOHOM
oT 27 nekabpsa 2002 r. Ne 184-93 «O TexHU4eCckoM peryrnmposaHuun», a npaeuna NpMuMeHeHUsa HauuoHanbHbIX
ctaHaapToB Poccuinnckon ®epepaumm — FOCT P 1.0—2004 «CtaHgapTtusauusa B Poccumnckon depepauun.
OCHOBHBbI€ MONOXXEHURA»

CBeaeHunA 0 CTaHAapTe

1 NOAINOTOBJIEH OTKpbITbIM akUMOHEPHLIM 00LWEecTBOM «Hay4yHO-uccneaoBaTernbCKUA LIEHTP KOH-
TPOnsA N AnarHocTuku texHmnveckunx cuctem» (OAO HALL K1) Ha ocHoBe cO6CTBEHHOr0 ayTeEHTUYHOIO NepeBoja
cCTaHOapTa, yKasaHHOro B NnyHKTe 4

2 BHECEH YnpasneHunem passutusi, MHOoOpMaLUOHHOro obecnevyeHusa U akkpegutauumn degepanbHoO-
O areHTCTBa Nno TeXHU4YeCKOMy perynmupoBaHuo U METPOIoruu

3 YTBEPXJEH W BBEJEH B JEWNCTBWE Mpukasom denepanbHOro areHTCTBa No TeXHUYECKOMY
perynuposaHuio u metponioruun ot 30 ceHTabpa 2005 . Ne 235-cT

4 HacrtoswuMu cTaHOapT sBnseTtcd MOoOUMOUUUMPOBAHHBIM MO OTHOLUEHUK K MeXOyHapoOHOMY
ctaHoapty MOK 61164:1995 «lloBbilieHne HageXXHOCTU. CTaTUCTUYECKUE KPUTEPUU U METOObl OLIEHKU»
(IEC 61164:1995 «Reliability growth — Statistical test and estimation methods») ans BeinonHeHUs NpaBoOBbIX
MNU HOpMaTUBHO-NPaBOBLIX TPpeboBaHUIK, yCTaHOBNEHHbIX B Poccunckon ®eaepaum, nytemM BHECEHUA TeX-
HUYEeCKUX OTKNOHEHUHU, 06 bACHEHNEe KOTOPbIX AaHO BO BBEAEHUN K HACTOALLIEMY CTaHaapTYy.

HaumMmeHoOBaHWe HacTOsLLlero craHgapTa UaMeHeHO OTHOCUTENbHO HaMMEHOBaHUA YKasaHHOIo MeXxay-
HapoaHoro ctaHaapta ans npuseneHus B cootBetcTBue ¢ FOCT P 1.5—2004 (noppasnen 3.5)

5 BBEOEH BINEPBbIE

Hgbopmayusi 06 UsMeHeHUsIX K HacmosieMy cmaHoapmy nybriukyemcsi 8 eXxe200HO U30asaeMoM
UHGOPMaYUOHHOM yKa3amersie «HayuoHarnbHble cmaH0apmbl», @ meKcm U3MeHeHUU U nornpasoK — 8 exXe-
MeCSsIYHO uU30asaemMbix UHGhOPMaUUOHHbIX yKasamerisix « HayuoHanbHble crmaHoapmbi». B criydae nepecmom-
pa (3aMeHbl) unu OMMEHbI Hacmosiyeao cmaHoapma coomeemcmeyrwee yeedoMmsieHue 6yoem
onybriuKko08aHO 8 exXxeMecsiHHO u3dasaeMoM UHHOPpMaYUOHHOM yKa3zamersie «HauuoHarbHbie cmaH0apmbi».
Coomeemcmeyrowas UHhopmMmayusi, yeeoOoMsieHUe U meKkcmbl pasMewaromcsi makxe 8 UHhopMalyUoOHHOU
cucmeme obujez0 nonbL308aHuUsi — Ha oghuyuarbHOM calime HauyuoHaribHo20 opaaHa Poccutckol ®edepa-
yuu no cmarHoapmusayuu e cemu IHmepHem

© CraHpapTtuHdopm, 2005

HacTosiLui cTaHaapT He MOXeT BbITb NONMHOCTBIO UMK YaCTUYMHO BOCNPOU3BEeAEeH, TUPAXKUPOBAH U pac-
NPOCTPaHEH B kKavecTBe 01LManbHOro u3naHus 6es paspelueHus PeaepanbHOro areHTCTBa NO TEXHUYECKO-
MY perynmpoBaHUIO U METPOJOTUA
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FOCT P 51901.16—2005
BBeaoeHue

HacToAwun cTaHOapPT OTHOCUTCA K KOMMNIEKCY CTaHOapToOB, PAcnpOCTPaHAKLWUXCA HA MEHEDKMEHT
pUCKa, U B YaCcTU MeTo0B aHanu3a pucka passueaeT U gononHaeT OCT P 51901—2002 «YnpaBneHue Ha-
OEXHOCTbI. AHANU3 pUCKa TEXHONOMMYeCcKUx cuctemy». NpuBeaeHHble B CTaHAapTe MeTOoAbl MOryT BbiTh NPU-
MEHEeHbI NS OLleHKU BEPOATHOCTHbLIX XapaKTe PUCTUK TEXHUYECKUX CUCTEM (Oarnee — CUCTEMA) Ha 3Tane aHa-
nM3a U oueHkn pucka. CTaHOapT oOnMUCbIBAaeT CTeneHHyK Moadenb MOBbILeHUS HaaeXHOCTU W
COOTBETCTBYHLLYIO MOAenb NMpPOorHo3sUpoBaHWA U OaeT No3TanHoe PYKOBOACTBO ANS UX UCMNOSb30BaHUA.
CyLlecTByeT HECKONbKO Moaeneu NoBbliLLEeHUs HaaeXXHOCTU, 0AHAKO CTeneHHasa Moaenb siBNaeTcAa 0OAHOU U3
Hanboree LWMPOKO ncnonb3dyemMbiX. HacTosaWwmMnU cTaHaapT yCTaHaBNMBaeT npoueaypbl OLLeHKU HEKOTOPbIX UK
BCEX XapaKTepUCTUK NOBbILLEHUA HaoeXHoOCTU. [lpuBeeHHble B CTaHAAPTE METOObl B KAYECTBE UCXOOHbIX
OaHHbIX UCNONb3YIOT HapaboTKN A0 OTKA30B CUCTEMBI U BpeMsi 3aBepLUIEHUS UCNbITaHUK, eCNU OHO He coBnaaa-
eT CO BpeMeHeM nocneagHero oTkasa. [lpegnonaraeTcs, 4To cOop UCXOOHbIX AaHHLIX A8 NOCTPOEeHUA Moaenu
HauYMHaEeTCA Nocre 3aBepLUeHns Bcex npeaBapuTenbHbIX TeCTOB No ctabunusaumm HavyanbHON UHTEHCUBHOC-
TN OTKA30B CUCTEMbI.

B oTnu4yune oT npUMeHsieMoro MeXxayHapoaHoro ctaHaapTa B HaCTOALLMNA CTaHOAPT He BKITIOYEHbI CChINKA
Ha M3K 60050 (191):1990 «MexayHapoaHbIN 3M1eKTpoTeEXHUYeCKMn crnoeapb. [naBa 191. HagexxHoCTb U
kKavyecTBO obcnyxkusaHusa», MOK 60605-1: 1978 «cnbiTaHusa Ha HaaeXXHOCTbL 0bopynoBaHusa. Hactb 1. Obuue
TpeboBaHusa», MOK 60605-4:1986 «cnbiTaHnA Ha HageXHOCTbL 0b6opyaoBaHus. HacTb 4. [Npouenypbl onpene-
NNeHUS TOYEYHbIX OLIeHOK U JOBEPUTENbHbIX IPaHULL MO pe3yrnbTaTaM onpenenurenbHbIX UCMNbITAHUU Ha HaeX-
HocTb» U MOK 60605-6:1986 «/cnbiTaHUA Ha HagexHoCTb 0bopyaoBaHUs. YacTb 6. TecTbl ANA NPOBEPKU
NpeanonoXeHusi 0 NOCTOAHCTBE MHTEHCUBHOCTU OTKa30B», KOTOPble HellenecoobpasHo UCNONb30BaTh B HALIU-
OHanbHOM CTaHOapTe U3-3a OTCYTCTBUA NPUHATLIX TAPMOHU3UPOBAHHbIX HALMOHaSbHbLIX CTaHAAPTOB. B COOT-
BETCTBMU C 3TUM UBMEHEHO coepXXaHue pasgenoB 3u /.

IV
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HAUUWOHAINBHBIU CTAHOAPT POCCUMUUCKOWU ODGEOEPALULUMN

MeHeKMeHT pUcCKa
NOBbILWLWEHUE HAOEXHOCTU

CtaTucTtuyeckme KpMtepum u MeToabl OLIeHKM

Risk management. Reliability growth. Statistical test and estimation methods

HNata BBegeHua — 2006—01—01

1 O6nacrtb npumMmeHeHun

HacTtosiwmi ctaHoapT onucbiBaeT MOAENU U KONMUYeCTBeHHble MeTOdbl OLI€HKU NOBbILLEHUSA HAZ1eXXHOC-
TWU, OCHOBaHHbIe Ha AaHHbIX 006 OTKa3ax CUCTEMbI, NONMyMEeHHbIX B COOTBETCTBUM C NPOrpaMMoOn NMoBbILLIEHUS
HaZIeXXHOCTU. 3TN NpoLieaypbl NO3BOMNSAIOT onpeaensaTb TO4eYHble OLIeHKU, JOBepUTerbHbIe MHTEepBarbl U Npo-
BEPATb NMMNOTEe3bl ANSA XapaKTe pUCTUK MNOBbILLEHUS HAEXXHOCTU CUCTEMBI.

2 HopMaTuBHbIE CCLIJIKK

B HacTosLleM CTaHAaprte UCIMNoJib30BaAHbl HOPMATUBHbIE CCbIJTKA HA cnenyromuﬁ CTaHOapT.

[OCT P 51901.6— 2005 (MOK61014:2003) MeHeaxmeHT pucka. [porpamMmbl NoBbILLIEHUSA HAAEXHOCTW
(MOK 61014:2003 «lpoepammbi noabiweHuUsi HadexxHocmuy, MOD)

[TpumMmedyaHue — l1pyn NONL30BaHUU HACTOALLMM CTaHAAPTOM LienecoodpasHO NpoOBEPUTL AEUCTBUE CChINOU-
HOro CTaHgapTa B UH(POPMAaLMOHHON CUCTEME ODLLEro NONb3oBaHUA — Ha oPULManLHOM CalTe HaUMOHAaNLHOro opraHa
Poccunckon Gegepauum no ctaHaapTuaauum B CETU UHTEPHET UK NO €XerogHo usgasaeMomMy MHPOPMaLUOHHOMY YKa3sa-
Teno «HaunoHanbHbIe CTaHAapPThLI», KOTOPbLIK ONyb6nnKoBaH N0 COCTOAHUIO Ha 1 AHBapA TEKyLLEero roga, U no COOTBETCTBY-
IOLLUM eXeMeCsaYHO nagaBaemMbiM MHPOPMAaLMOHHBIM yKasaTensam, onybnmMkoBaHHbIM B TeKyLleM rogy. ECnu cCbINOYHbIN
CTaHaapT 3aMeHeH (M3MeHEH), TO NpyY NONb30BaHUM HACTOSALLMM CTaHOApPTOM cneayeT pyKOBOACTBOBaTbLCA 3aMEHEeHHbIM
(M3MEeHEeHHbIM) CTaHAapPTOM. ECnNKn CCbINOYHbIA CTaHAAapPT OTMeHeH 6e3 3aMeHb!, TO NONoXeHWe, B KOTOPOM AaHa CChifiKa Ha
Hero, NPUMEHAETCA B YaCTU, He 3aTparueatoLLein 3Ty CChINKY.

3 TepMuHbI U onpepeneHus

B HacTosiLeM ctaHaapTe npumMmeHeHbl TepMuHbl No FTOCT P 51901.6, a Takke cneagyrouwme TepMUHbI C
COOTBETCTBYHLLUMMU oNpeaeneHUAMMU:;

3.1 oTcpoueHHana moaudmkaumsa (delayed modification): KoppekTupyroLime nuameHeHUs, KOTOpPbIe BBE-
OEeHbl B CUCTEMY NOCre OKOHYaHUs UCMNbITaHUM.

[TpumedyaHune — OTCPOUESHHYIO MOAUMDUKALMIO HE NPOBOAAT B NPOLECCe UCTMbITAHUMN.

3.2 KoachhumumeHT achdhekTMBHOCTHU ynyuLleHuA (improvement effectiveness factor): lonsi UHTEHCUB-
HOCTU OTKA30B CUCTEMbI, Ha KOTOPYH OHa YMeHbLLUNACh B pe3ynbTaTe KOPPEeKTUpyoLen MoangukaLuu.

3.3 ucnbitTauua tTuna l (type | test): UcnbiTaHna, KoTopble 3akaHYMBAKOTCA B 3apaHee onpeaeneHHoe
BpeMS, UN1 UCTbITaHUA, ANA KOTOPbIX AaHHble 06 0TKa3ax MOryT ObITb NONTyYeHbl B Te4EHUE BPEMEHMU, HE 3aBU-
CALLEero oT OTKa30B.

[MTpumMeyaHue — NcnbiTaHns TMNa | KHOrAA Ha3bIBAOT UCTbITAHUAIMU C OrPaHUYEHHBLIM BPEMEHEM.

U3naHue ohuumanbHoe
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3.4 wcnbiTadusa Tunall (type |l test): icnbiTaHns Ha NOBbILLEHWE HAAEXHOCTU, KOTOPbIE 3aKaH4YUBAKOTCS
nocre HakonneHus YykazaHHoro Konun4ecTsa OTKAa30B, UINU UCTIbITAHUSA, JaHHbIE KOTOPbIX MOTYT ObITb MONYy4€eHb!
B TEMEHWE BPEMEHU, 3aKaHYMBAIOLLEroCcs OTKa3oM.

[ PUMEYHaAHWNE — AcnbiTaHua TUNa |l nHoraa HasbIBalOT UCTbITAHUAMU C orpaHM4eHHbIM KOJTIM4eCTBOM OTKa30B.

4 O603HaueHun

B HacTosLeMm CTaHAdapTte UCINnoJib30BaHbl CrieyrnLline 0b603HaueHus:

A, B — napameTpbl MacluTaba u popmbl AN CTENEHHOW MOAENM;
CV — KpUTHUYECKUE 3HaYeHUs1 NS NPOBEPKU NMNoTes;
d — KONUYECTBO UHTEPBANoB ANsi aHanu3a CrpynnMpoBaHHbIX JAHHbIX;

E;, E;, E —wvHauBUayanbHble KO3 ULIMEHTbI 3PEEKTUBHOCTH YNYULLEHUS U UX CpeaHee;

J — KONTMMECTBO pa3nNU4HbIX TUNOB HAbDNDaaeMbiX OTKA30B KaTeropuu B;

I, J — YHUBepcarnbHble UHOEKCHI;

K\ — KONMYeCTBO OTKa30B KaTeropum A;

Ky — KOJTUMEeCTBO OTKa30B KaTeropuu B;
K

K, — KONU4eCcTBO HabniaaeMbiX OTKa30B i-ro TUNa kateropumn B; Ky = Z K;;
i=1

M — napamMeTp cTaTucTudeckoro Kputepust Kpamepa-Museca;

N — KONU4eCTBO OTKA30B;

N; — KONU4EeCTBO OTKA30B B i-M UHTEpBare;

N(T) — HaKonsieHHoe KONU4YeCTBO OTKA30B 0 UCTEYEHUA BpeMeHU UcnbiTaHun 1

EIN(T)] — maTemaTndeckoe oxuaaHue HakonneHHOro Korim4ecTBa O0TKa3oB 10 UCTeYEeHUs BpemMeHu 7;

(i -1); {i) — rpaHuUbI i-ro UHTEPBaNa BpeMeHU UCNbITaHUA ANS CrPYNMUPOBaHHbIX AAHHbIX;

T — BpeMSs UCTNbITaHWUM;

T: — HapaboTka A0 i-ro oTKasa;

Tn — o6Las NpoaoMKUTENBHOCTb UCNbITAHWUIA TUNA |I;

T* — obL1asa NpoaomMKUTENBHOCTb UCMbITAHUU TUNA |;

X$ (v) — KBaHTUIMb y2-pacnpeaeneHus ¢ v cteneHssiMmu cBoboabl YPOBHS ¥;

Z — obLee 0603Ha4eHUe Ans napamMmeTpa NoToOKa OTKA30B;

u, — KBaHTUINb CTAaHOApPTHOIo HOpMarbHOro pacnpeneneHns YpoBHS v;

Z, — NMPOrHo3npyemMbin napameTp NOTOKa OTKA30B;

T — napaMeTp NOTOKa OTKa30B B MOMEHT BPeMeHU T;

(1) — TekKyllee 3HaveHue cpeaHero BpeMeHU Mexxay oTKasamu;

0, — NpOrHo3upyemas cpeaHsas HapaboTka mexay oTKasamu.

5 CteneHHasa moaenb

B cTaTUcTUYeCcKux npoueaypax ansa creneHHoM Mmoaenu noBblLLEeHUSI HAAEXXHOCTU B Ka4eCTBe UCXOAHbIX
OaHHbIX UCNOMbL3YIOT OTKa3bl U HApPabOTKU B NpoLecce UCNbITaHUN. 3a UCKNIDYEeHUeM MeToaa NPOorHo3upoBa-
HUA (CM. 7.6), MOaenb NPUMEHSAIOT K 06LLIen COBOKYNMHOCTU OTKa30B [cM. TOCT P 51901.6, pucyHok 2, xapakTe-
puctuka (3)] 6e3 nogpasgeneHnsa Ha KaTeropuu.

OCHOBHbIe ypaBHEHUs1 ANSA CTENeHHOW Moaenu npuBeeHbl B HACTOSILLEM pa3sfene, a TeopeTudeckas
MHOpPMaLUA 0 MOAenu npuBeaeHa B NpunoxxeHuu B.

MaTtemaTuyeckoe oxuagaHue obLiero kKonuyecTaa OTKa3oB A0 UCTEYEHUSI BpEeMEHU UCMbITaHUN 1 OnNUChI-
BaeTcsa CTeneHHOU (OYHKLNEN;

2
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EIN(D]=ATB, >0, B>0, T>0, (1)

rne . — napameTp macwTtaba;
B — napameTp popMbl (PYHKLMA 06LLen 3EKTUBHOCTU YNy4LLEHUSI COOTBETCTBYET: MOBbILLEHUIO Ha-

OeXXHocTu, ecnu 0 <3< 1; coxpaHeHUo HaaeXXHOCTU, ecnu 3 = 1; CHUKEeHUIO HAAEeXXHOCTU, ecnin > 1).
[TapameTp NOTOKa OTKa30B B MOMEHT BpeMeHU 1 onucbiBaeTcsl ypaBHEHUEM

2(T) = C;LT E[N(T)]=A8T*~ t7e T> 0. 2)

Takum obpa3om, oba napameTpa A U 3 BAUSIOT HA NapaMeTp NOTOKa OTKA30B. YpaBHeHUe (2) npeacTas-
naeTtcobonyronHaknoHakacatenoHou N(71)k ocu 7 BMomMmeHT BpeMmeHu 7' [cm.TOCT P 51901.6, pucyHOK 6].

3HaueHue cpeaHero BpeMeHn Mexay OoTKazamu No UCTeYeHUU BpeMeHU ucnbiTaHuin 7' onucbiBaeTcs
ypaBHEHUEM

o(T) = ——. (3)

B 7.1 1n7.2 npuBeaeHbl OLIeHKU MakCUManbHOro npasaonoaobus ana napameTpoB A U 3. B 7.3 npuBeae-
Hbl KPUTEPUU cornacua ans Mogenu, aB /7.4 n 7.5 — npoueaypbl onpeaeneHUs 0OBEepUTENbHOro MHTepBana.
[lpumeHeHne moaenu ans NporHo3a NoBbILLEeHUA HaaeXXHOCTU ONUcaHo B 7.6.

Moaenb umeeT cneanyrouime XxapakrepHble 0CODEeHHOCTN:

- MoAenb npocTa ansa onpeneneHns OLeHOK,;

- ecnunapamMeTpbl bbinn oLeHeHb! No NPOLUbLIM NporpaMMmamM, 3TO — YAO0OHLIN MHCTPYMEHT ANA NNaHu-
poBaHUA ByayLLUX NporpamMm, UCMONb3YHLWNX aHaNoOrM4Hble YCNoBUsi UCMNbITAHUKU U TaKue Xe KO3 PULIUMEHTDI
adbdpekTuBHOCTU ynyuLleHus (cMm. pasnen Su FOCT P 51901.6, pazgen 6);

- MHOraa moaensb AaeT HepearnbHble 3HaveHus [Hanpumep, z(7) = coB MOMeHT BpeMeHu 1= 0, z(1) cTpe-
MUTCS K HYNKO Npu 1, cTpemsaLlemMcs K 6eCKOHeYHOCTU], 0AHAKO 3TU OrpaHUYeHUs He BUAIOT Ha NpakTU4ecKoe
MCNonb30BaHUE MOOENU;

- MoAenb SBNAeTcA OTHOCUTENIbHO UHEPTHOU U HEYYBCTBUTESIbHOU K YBENMUYEHUIO HAOAEXHOCTU cpasy

Nocne KoppeKkTUpyLLen MoanukaLum U MOXeT AaBaTh 3aHWKEHHYIO (NeCCUMNCTUYECKYID ) oLeHKY 6( 7), ecnu
TONbKO HE UCMONb3yeTCcAa ANl NPOrHo3npPoBaHUA (CM. 7.6);

- 0b6blYHBIM METOA OLIeHKU NpeanonaraeT, YTO U3BECTHO TOYHOe 3Ha4YeHue HabnagaeMblix HApaboToOK, HO
BO3MOXEH anbTepHATUBHbLIN NOAXO0M, KOoraa oTKasbl CrpynnmMpoBaHbl B Npeaenax n3BeCcTHOro UHTepBana Bpe-
MeHu (CMm. 7.2.2).

6 Ucnonb3oBaHue mogenu Ans NfaHUPOBaAHUA NPOrpamMM yryudlleHuUs
HaAeXHOCTH

B KauecTBe UCXOOHbIX AaHHbIX ANA npoueayp, onucaHHbIXB 6.3 OCT P 51901.6, ucnonb3yloT ABe BENU-
YUHbI, onpeaensemMble C MOMOLLLIO Moaenen NoBbILLEHUS HAAEXHOCTH:

- 0bLlee Bpems UcnbiTaHUU B Yacax, Heobxoaumoe Ans BbINONMHEHUsA Lienen nporpaMmmsl;

- MaTemMaTtudeckoe oXXuaaHue KonuyecTBa OTKa30B 3a 3TO BpeMs (oblee BpemMsi UCNbITaHUN B Yacax,
HeobxoamMmoe Ans BbINONHEHUNA Lieneun nporpamMmmel).

Bpems ucnbiTaHU 3aTeM AOMKHO ObiTh Npeobpa3oBaHO B KaneHaapHoe BpeMs ¢ 3annaHUpoBaHHbIM
BpeMeHeM UCNbITAHUU B HeAeN UNn MecsL C y4eTOM 0OXXUaaemMoro normHoro BpeMeHu npocTtos (CM. HUWkKe) U
Opyrux HenpeaBuaeHHbIX OOCTOATENBLCTB, a KONUYECTBO OTKA30B YBENUYEHO C YYeTOM NosABNeHUs NOCTOPOH-
HUX OTKa30B U NPOrHo3a NonHOro BpemMeHu NpocTos.

B KavecTBe UCXOAHbIX AaHHbLIX MOryT BbITb UCMONb30BaHbI NAapaMeTPbl MOAENU, OLIEHEHHbIe No npeablay-
LLIUM NporpamMmmam, oTobpaHHble ¢ yyeToM byayLiero npuMeHeHusa Ansa UcnbiTaHUA NOAODHBIX 3N1EMEHTOB,
ncnbiTaTenbHOU cpebl, Npoueayp ynpaBneHUs U Apyrux cyLecTBeHHbIX pakTOpOB.

7 Ctatuctnyeckue MeToabl OLLEHKU U NPOBEPKU runores

7.1 Kpatkum 0630p

B npoueaypax no 7.2 ucnonb3ykT AaHHble 06 0TKa3ax CUCTEMbI B NpoLiecce NporpaMmbl UCNbITAHUA ANS
OL€HKMX NOBbILLEHUSI HAAEXHOCTU U OLIEHKU HAJEeXXKHOCTU CUCTEMBI B KOHLIE ucnbiTaHMA. OLieHnBaemMoe NoBblI-
LLIeHWEe HAZIeXXHOCTU SABNSIETCA pe3yNnbTaTOM KOPPEeKTUPYLWUX MoaUdUKaLUK, BBEEHHbIX B CUCTEMY B NPO-

3
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Liecce ucnbiTaHuU. lNpoueaypsbl, paccMaTpuBaemMbie B 7.2.1, npeanonaraloT, UTO HapaboTka Ans Kaxaoro
OTKa3a nsBectHa. B 7.2.2 paccMoTpeHa cuTyauus, Korga paktnyeckoe BpemMs 0TKasa HeU3BeCTHO, a OTKasbil
CrpynnupoBaHbl B UHTEPBaIbl BpeMeHU.

[Ona ucnbitaHMt TUNa | ¢ orpaHU4eHHbLIM BpeMeHeM 1 u ucnbiTaHn Tuna |l ¢ orpaHUYeHHbIM KONUu4ec-
TBOM OTKa30B 7, UCMONb3YIOT pa3Hble (opMynbl (CM. 7.2.1).

[Tocne npouenyp, onNUCaHHbIX B 7.2.1 N 7.2.2, AOMKHbI ObITb NPUMEHEHbI COOTBETCTBYIOLLIUE KPUTEPUN
cornacus (cm. 7.3).

B 7.6 paccMoTpeHa cutyauus, Korga KoppekTupyroLlive Moauukauum BBeaeHbl B CUCTEMY NOCIe OKOH-
YaHUA UCMNbITAHUN KaK OTCpOYeHHble Moaudukaumuu. MeTo NnporHO3UpoBaHUA NMNO3BOJISET OLEHUTL HaOeX-
HOCTb CUCTEMbI NOCHE 3TUX KOPPEKTUPYIOLLUX MOOAUUKALIUMN.

7.2 lNpoBepka rMnoTes 0 NOBbIWEeHUN HAAEeXXHOCTU U OLleHKa NapamMeTpoB

7.2.1 Cnyyan 1 — n3BecTtHbl HApaboOTKM ANA KaXXAO0ro oTKkasa

MeToa NPUMEHSAIT TONbKO B TOM Cnyyae, ecnv HapaboTKy perMcTpupyroT ANs KaXaoro oTkasa.

Lar 1: UcknovalT noctopoHHUe oTkasbl (cM. 7.1 TOCT P 51901.6 uw/unu apyrme cooTBeTCTBYHOLLME
MeTOabl).

LLlar 2: CocTaBnsT Habop AaHHLIX 0 HAapaboTkax. [ina ucnbitTaHu TuNa |l Heo6xoAUMO TalKe yYUThIBaTb
BpeMs 3aBepLLUeHUS UCMNbITaHUMN.

Llar 3: BbIMUCRAIOT TECTOBYIO CTAaTUCTUKY U

N S
ST — N
U= ‘=1 ~ nnsa UCnbiTaHUA TMNa |; (4)
y i
V12
N—1
B — (N =D~
v= ‘=1 ~— ns UCNbITaHWA TUNa ||, (5)
. —
MY 12

rne N — obLlee KonnM4yecTBO OTKA30B;
T*— obwasa npoaomKuTenbHOCTb UCMbITAHUK TUNA |;
T — obuasa npoaomKUTENbLHOCTb UCMbITaHUK TUNA |i;

T; — HapaboTKa [0 i-ro oTKasa.

B cooTBETCTBUM C rMNOTE30M O NOCTOSAHCTBE HAAEXHOCTU (MOMEHTbI OTKa30B COOTBETCTBYHOT TOMOreH-
HOMY npoueccy NlyaccoHa), ctatuctuka U noauuMHseTcsa CTaHJapTHOMY HOpManbHOMY pacnpeaerieHUIo co
cpeaHum O u ctaHaapTHbLIM OTKIOHeHuMeM 1. Ctatuctuka U moxeT BbiTb UCNONb30BaHa ANs MPOBEPKU NMNoTe-

3bl O HANM4YUU NOJNIOXUTENbHOIO UNU OTPULIATENTbHOIO U3MEHEHUs1 Ha1eXKHOCTU HE3aBUCUMO OT MOENU MNOBbI-
LLIEHUS HaOEeXXHOCTH.

ﬂ,ByCTopOHHMﬁ KpMTepMﬁ AnsA nonoxXmrteribHoro i orpudarteribHoro nsmeHeHunsA C ypoeHeM sHa-1MMOC-

TU 0. UMEEeT KpUTUYECKUE 3HAYEHUA Uq__ o U (—Uq_ /o), TAE Uq__ /o — KBAHTUIb CTAHAAPTHOrO HOPMarbHOro
pacnpeneneHus ypoBHsi (1 — a/2).

Ecrnun U< (—uq_, o) U> uy__ 5, TO NPUHUMAIOT pELLEHUE O NONOXUTENIbHOM UK OTpULaTENTbHOM
N3MEHEeHUN HaeXXHOCTU COOTBETCTBEHHO. [1ns NpoaomKeHUsl aHanusa nepexoasaT K wary 4.

Ecrv (—uq_ ) < U< uy__ o, TO NPUHUMAIOT peLLIEHME 06 OTCYTCTBUM NONOXUTENBbHOrO U oTpULia-

TeNbHOro UsMeHeHUs1 HaaeXXHOCTU AN YPOBHA 3HAYMMOCTU o U aHanu3 3akaH4YMBaloT. B 9TOM cnyyae runoresy
06 3KCnoHeHUMansHOM pacnpegeneHuu HapaboToK Mexay nocnegoBaTenbHbIMU OTKasaMu (FOMOreHHOCTH
npouecca [NyaccoHa) NpUHUMAIOT C YPOBHEM 3HAYUMOCTHU a.. Kputuieckue sHaueHus uq__ o U (—uq__ /o) COOT-
BETCTBYIOT OOHOCTOPOHHEMY KPUTEPUIO 11 NONOXUTENbHOIo N oTpulaTenbHOro UsMeHeHUA HaaeXXHOCTU C
YPOBHEM 3HAYUMOCTHU /2. KpuTuyeckne saHaueHus Ansa AByCTOPOHHErO KpUTepus ¢ ypoBHeM 3HaunmocTn 0,20
coctasnaT 1,28 n (—1,28). Kputuveckoe 3HauveHue 1,28 cooTBEeTCTBYET OOHOCTOPOHHEMY KPUTEPUID OnNA
NONOXUTENbHOIro U3MeHeHus ¢ ypoBHeM 3Ha4uuMocTu 10 %. [lna apyrnx ypoBHeu 3Ha4MMOCTU MOXHO BbIDpaTh
KpUTUYEeCKue 3HavyeHus no Tabnuuam KBaHTUNEU CTaHAapTHOroO HOPManbHOMo pacnpeneneHus.

4
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LLlar 4: BblMUCNAIT CYMMY

N
S1 =Y In(T*/T;) Ans vcnbiTaHwii TMNa | (6)
i=1

Ui

N
S1 = > In(Ty /T;) Ans ucnbiTaHuii Tuna |l. (7)
i=1

LLar 5: BbluncnawT HeCMeLlLeHHYIO OLEeHKY NapameTpa 3 no popmyne

B = N S_ I 1S UCNbITAHUNA TUNA | (8)
1
unu
B= NS_ 2 0N UcnbiTaHui Tuna . (9)
1
LLlar 6: BeiuMCnAT oLeHKy napameTpa A no doopmyne
A=N/(T*® nns ucnbiTanui TUNA | (10)
unu
A=N /(Tx)P ons ucnbitanmii Tuna . (11)

LLlar 7: BbluncnsatoT oLeHkM napamMmeTpa noToka oTkasoB Z(7) n cpeaHero BpemeHu mexay otkasamm 6( 7)
Ons BpemMeHun ucnoitaHun 1> 0 no dpoopmynam:

£(T) = ABTP—1; 12)
oT) =1/ Z(T). (13)

[TpumMmeyaHUnA
1Z2(TYnO(T) — oueHk1 napaMeTpa NOTOKa OTKa30B U cpeaHen HapaboTKn Ha 0TKa3 B MOMeHT BpeMmeHun 1>0ana T

13 AnanasoHa npeacTaBneHHbIX AaHHbIX. OLeHkn ansa 6yayliero BpemeHu 1 B Te4eHue nporpaMmbl UCNbITAHUA UMK A0 e€
OXWJAaeMoro 3aBepLueHUst MOryT ObITb MOSTYYEHbI TOYHO TaK Xe, HO NOMb30BaThbCA UMK creayeT ¢ 0ObIMHBIMU NPEAOCTO-
POXXHOCTAMM, CBA3aHHbLIMU C 3KCTpanonauuen. SKCTpanonaLusa He AoMKHa NpeBbILLaTh 0XXUAAEeEMOro BpeMeHN 3aBeplLLe-

HUSA UCNbITaAHUIA.
2 Ecnunporpamma ucnbitaHuii 3asepiueHa, To&(7) ana 1'= 1*vnn T'= T, (COOTBETCTBEHHO) ABMSAETCA OL|EHKOA

cpe,u,HeP'l HapaﬁoTl{M Ha OTKa3 MCI'II::ITYGMOI?I CUCTEMbI B KOHLIE NPOrpaMmmMbi UCNbITaHUN.

7.2.2 Cnyyan 2 — HapaboTku 06 beaAnHeHbI B rpynnbil

MeToa npeaHasHauveH Ans cnydas, korga Habop AaHHbIX COCTOUT U3 U3BECTHBIX UHTEePBAaroB BPEMEHMU,
Ka>KOblA U3 KOTOPbIX COAEP>XUT U3BECTHOE KONTMMEeCTBO 0TKa30B. BaxHO MeTb B BUAY, YTO ANTMHbI UHTEPBAroOB U
KONMMYECTBO OTKA30B B MHTEpBanax He JOMKHbI ObiTb NOCTOSAHHBIMM.

Bpems ucnbitaHni cootBetcTByeT UHTEpBany (0; 7') u pa3duto Ha d uHTepBanoB 0 < {(1) < {(2) < {d); i-n

MHTepBan — 3aTtonepuoaBpemMeHnoT i —1)no Ki),i=1,2,...,d, {0)=0, {d) = T. BennuunHsb! {i) MOryT NnpuHu"-
MaTb NOOble 3HaueHnsa ot 0 oo 7.

LLlar 1: UckniovaloT nocTopoHHUe otkasbl cornacHo 7.1 TOCT P 51901.6 u/unn apyrum coOTBETCTBYIO-
LLIMM IOKYMEHTAaM.

LLlar 2: BBogaT B Habop AaHHbIX KonuyecTBa 0TKa3oB V; 3apUKCMpoBaHHbIe B i-M UHTepBane [{(i —1);

i), i=1,...,4d.
d
OG6LLee KONUYEeCTBO paccMaTpuBaeMbix 0TkasoB N = » N;.

i=1

[1na kaxxgoro uHTepeana npousseaeHue p; /N He OIMKHO ObITb MeHee NATU (NPpU He0BXOAUMOCTU CMEX-
Hble UHTepBasnbl 06beANHAKT), rae

) — i —1) (14)
bi d)
5
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LWar 3: Ans d uHTepBanos (nocrne 06beauHeHUs Npyu HE06X0AUMOCTM) U COOTBETCTBYIOLLMX 3HAYEHUM N,
BbIYUCISIOT CTATUCTUKY X2

X2 — i (M - PI'N)2 (19)
i=1 N |

B cooTBEeTCTBUM C rMNOTE30M HYINEBbIX U3MeHeHUl (Koraa HapaboTKn NOAYMHSIOTCH FTOMOreHHOMY Npo-
Leccy MyaccoHa) ctaTucTuka X2 pacnpeneneHa B COOTBETCTBUU C y2-pacnpeneneHuem ¢ (d — 1) cteneHsamu

cBo6oabl. CTaTucTuka X? moxeT 6bITh UCMONb30BaHa ANst NPOBEPKU HANUYUS NONOXUTENbHBLIX UMKU OTPULLA-

TenbHbIX UBMEHEeHUIN HaJeXXHOCTU He3aBUCUMO OT MOAENN USMEHEHUN HAaOEeXXHOCTM.
[1ByCTOPOHHUIA KpUTEPUIA ANSA NONOXUTENbHOIO UNKU OTPULIATENBHOIO U3MEHEHUS C YPOBHEM 3HA4YUMOC-
TV oL UMEeT KpUTUYEecKoe 3HaueHue

CV =y3_.(d—1. (16)

Ecnu X2 >CV, To npUHUMAIOT peLLEeHUe O NOMNOXUTENbHOM UMK OTPULIATeNTbHOM U3MEHEHWUU HAZIeXXHOCTW.

[na npooomkeHUsa aHanu3sa nepexoaAaT K wary 4.
Ecnu X %2 < CV, To npyUHMMaIOT peLleHne 06 0TCYTCTBUM NONOXUTENbHBIX UMW OTPULIATENbHBLIX U3MEHe-

HUW HAIEXXHOCTU C YPOBHEM 3HAYUMOCTU .. AHANU3 3aKoH4YeH. B aToM cnyyae rmnoTtesy 06 3KCNOHEeHLManbHOM
pacnpeaeneHuM BpeMeHU Mexay nocneaoBaTeribHbIMU OTKasamMu (roMoreHHbln npouecc MNMyaccoHa) NpuHu-

MaloT C YPOBHEM 3HAYUMOCTH Q.
2 . .
Kputnueckune 3HauveHus Y1 — (d — 1) ans pa3nuyHbIX YpOBHEN 3HAYUMMOCTU oL U CTeneHen cBobo bl

(d — 1) MmoryT BbITb HaaeHb! B Tabnuuax KBaHTUNeN x2 -pacnpeneneHus.

LLar 4: [lns nepBoHauYanbHOro Habopa AaHHbIX B COOTBETCTBUM C LLIATOM 2 BbIMUCHSIIOT OLIEHKY MaKCU-
ManbHOro npaeaonoaobus ans napametpa dopmsbl . OLieHKa MakcuMarnbHOro npasaonoAobus Ans napamert-
pa B — 3TO 3HaYeHue 3, KOToOpoe YOBNETBOPSET CrieaylLeMy YPaBHEHUIO:

i N ()P Int(i) — 1(i — 1)ﬁ11}t(z' D _jon d)_ N 17
i =1 ()P —t(i — 1P

OueBuaHo, uto #0) =0, a Tarke #0)In #0) = 0. Bce uneHsbl ) MOryT 6b61Tb HOPMUPOBAHLI OTHOCUTESBHO
{(d), Torna nocnegHun vneH ¢ In(#(d)) ucueadet. [lnsa peLueHUss 3Toro ypaBHeHUs1 OTHOCUTESNBbHO B HeobxoaAuMO

MCNONb30BaTh UTEpPaTUBHLIL METOL.
LLlar 5: BbiiucnaT oueHKy napameTpa A no oopmyne

A=N/Hd)P. (18)

LLlar 6: BLIYMCASIOT OLEHKY NapamMeTpa noToka oTkas3oB Z(7) u cpeaHee Bpems Mexay otkasamm 8( 7) ans
BpemeHu 1> (0 no doopmynam:

£(T)=ApTP~1; (19)
o(T) =1/ Z(T). (20)
[IpuymMmeyaHUNn

1 Z(DYno6(T) — oueHkn napameTpa NOTOKa OTKa30B U cpeaHel HapaBoTKW Ha OTKa3 B MOMeHT BpeMeHu 1> 0 ans

1'v3 nHTepBana npeacTaBneHHbIX AaHHbIX. QKCTpanonupyeMble oLieHku ans 6yayuero BpemeHn 1 B npolecce UcnbiTa-
HUA UM B MOMEHT OXXMAEMOro 3aBepLLEHUSA UCMNbITaHWUA MOTYT ObITb NOSTy4YEHbI TOYHO TakK XXe, HO UCMOSb30BaTh UX cneay-
eT ¢ 0Obl4HbIMKM NPEeaoCTOPOXHOCTAMU, CBA3aHHLIMKM C JKCTPpanonauven. JKCTpanonupyemble OLEHKAM He AOMKHbI

BbIXOAWUTb 3a rpaHuLibl 0XXUAaemMoro BpeMeEHU 3aBepLUEHUA UCTNbITAHUIA.
2 Ecnunporpamma ncnbitTaHuii 3aseplueHa, 7o 6 (7)) ana 7= {d) aBnaeTcs oLeHKol cpeaHeil HapaboTKU Ha OTKa3

CUCTEMbIl Ha MOMEHT 3aBCpLUCHUA UCMNbITAHUMN.

7.3 Kputepumn cornacuna

Ecnu usBecTHbl TOMHBbIE 3HAa4YeHUA HapaboTok, HeobxoaAuMO Ucnonb3oBaTh cnyyan 1, B NPOTUBHOM CIy-
4yae Heobxoanumo ncnonb3oBaTh criyvam 2.

6
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7.3.1 Cnyvyan 1 — n3BeCcTHbI AaHHbIe O HapaboTKax AnA KaXaoro otkasa

[1na oueHku napameTpa PopMbl 3 CHavdana cneayeT UCnofb3oBaTb METO4 B COOTBETCTBUNC /.2.1, 3aTeMm
BbIMUCNUTb CTAaTUCTUKY Kpamepa-MkBeca:

M B : )
) _ 1 T; 2i — 1

2M

rne M= Nw T'= T’anavcnbitaHuidi Tuna l;

M= N—1uT=TyanaucnoiTaHuv Tuna l;

I,<1,< 5 Ty,

B Tabnuue 1 npuBeaeHbl KPpUTUHECKUE 3HAYEHUS 3TOU CTAaTUCTUKU C YPOBHEM 3HaYUMOCTU 10 %. Enu

cratucTuka C2(M) npeBbilLaeT KPUTUYECKOE 3HaAYeHUe, NpuBeaeHHoe B Tabnulie, To runoTesa o0 TOM, YTO CTe-
NeHHasa MoAerb COOTBETCTBYET IaHHbIM, [10/KHA ObITh OTKNOHEHA. B NnpoTUBHOM crny4vae runotesa AormkHa
BbITb NPUHATA.

Enu naHHble 0 HapaboTKax N3BECTHbI, ANA NONyYeHU $ AONONHUTENbHOW MHPOPMALIUM OTHOCUTENBHO
COOTBETCTBUSA MO e JaHHbIM MOXeT ObITb UCMONb3oBaHa rpadudeckas npoueaypa, onMcaHHas Huxe.

[ns ncnonb3oBaHuUsA rpaduyeckon npoueaypbl HEOOXOOUMO OLEHUTb MaTeMaTUuveckoe OXuaaHue
BPEMeHU j-ro oTkasa E[7;]u oTMeTUTL Ha rpacmke HECOOTBETCTBUE C HabnoaaeMbIM BpeMeHeM j-To 0Tkasa

7}. B cooTBeTCTBUM C NpUnoxeHuem B

ﬁ NG
E[Tﬂ:(ﬂ . j=1,.. ,N. (22)

1/B
BaueHus (j; n3obpaxatoT rpadouveckn B COOTBETCTBUU C HAbNwaaemMbiM BpeEMEHEM OTKa3a 7} B
A

NMHENHOM MacliTabe (cM. Nnpumep, NpeacTaBneHHbIW Ha pucyHke A.1). BusyanbHas cornacoBaHHOCTb 3TUX
TOYeK C NMMHUen B 45° aBnsieTcA CyOBKTUBHON MepOor NPUMEHUMOCTU MO ESN.

7.3.2 Cnyvyan 2 — HapaboTK1 06 beaAVHEeHbI B rpynnbl

[laHHbIM KpUTEPUIA MPUMEHUM TONBKO B CRyyae, Koraa B oLieHMBaIKOT HAa OCHOBE CrpyNNUPOBaHHbIX [aH-
HbIX (CM. 7.2.2).

CpenHee KONUYECTBO OTKA30B B UHTepBarne BpemeHu [1(i — 1); {(i)lannpokcumupyeTtca oopMynon

e; = 5‘{:‘(:‘)ﬁ i —1)F ) (23)

[1ns KaXxaoro uHTepBana 3HavyeHue e; He A0MMKHO BbiTb MeHbLue NATU. Mpu Heo6xoaMMOCTU CMEXHbIe

MHTepBanbl MOXHO o06®eauMHATL. [N d MHTepBanoB (nocne obeanHeHUst Npu HeobxoaumocTu) u - N, Tex xe,
UYTOUB /.2.2, BLIMUCNAKT CTAaTUCTUKY:

X2=i(Ni_ei)_ (24)
e

i=1 {

Kputuyeckue aHavyeHUs aTon ctatuctukn ans (d — 2) cteneHen csoboabl MOXXHO HAaUTU o Tabnuue

v2- pacnpeneneHus. Enu kputuyeckoe saHauyeHue ansiy posHsi AoBepus 10 % npeBbILLEHO, TO rMnoTesa o TOM,
4YTO CTENeHHaa Moaenb aaeKkBaTHO ONMUCLIBAET CrpynnUpPoBaHHble AaHHble, AOMKHA BbiThb OTKNOHEHA.

Enun Habop AaHHLIX COCTOUT U3 U3BECTHbLIX UHTEPBAN OB BPeMeHU C U3BECTHbIM KONMYEeCTBOM OTKA30B,
ONs nonyyYeHust AoNONTHUTENbHOU MHAOPMALIMK O COOTBETCTBUM MOAENU AaHHBLIM MOXET BbiTb UCNONb30BaHa
pauyeckas npouenypa, onucaHHasa HuXxe.

[lns kaxxgoro uHTepBana, orpaHudeHHoro Toukon £i) (ot 0 oo (7)), konuviecTBo HabnwgaemMbiX OTKA30B
COCTaBnsieT

N(t()) = iN . (25)
j=1

EremaTtuueckoe oxkuaaHue konuvectBa otkasoB  E[N(Ki))loueHuBaloT no doopmyrne

E[N@()] = AM@G)P. (26)
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1)
baduueckas npoueaypa CoCTOUT U3 NOCTPOEHUA rpadomka

NE@))|
t(i) ;!l 1, ,d, (27)

JTO OaeT

In -

a Tawke nMHMKM In A + (B — DIn 7', 70 (cM. npumep, n3oBpaxeHHbIN Ha pucyHke A.2). ObLias uHdopmaLus

No MaTeMaTU4YeCcKoOMy ONMUCaHUI0 CTeENeHHOW MOoaenu npuBeaeHa B NpunoXxeHuu B
Ons B< 1 3TanuHua yobiBaeT. BusyanbHas cormacoBaHHOCTb TOMEK C 3TOW NUHUEN ABNAETCSH CYOBKTUB -

HOMU MepOoU NPUMEHNUMOCTU MO ENMN.
Obwas uHopmaLMa No MaTeMaTU4ECKOMY ONMUCaHUIO CTENEeHHOU Moaenu npueeaeHa B NpUnoXeHuu B.

7.4 [loBepuTenbHble MHTepBarbl A4NA napamMeTpa (hopMbl

[TapameTp oopMbI 3 B CTENEHHOU Mo enu noBbILLEHUA HAOEXHOCTU XapaKkTepuayeT Hanuyme UsMeHe-
HUU HaaeXHOCTU U nxBenuuuHy. Enn < [ <1, uMeeTcs NoBbILLeHUe HaaeXXHOCTU, ecnu 3= 1, HeT NoBbILLEHUSA
HagJeXXHOCTHU, a ecnu 3 4, UMeeTcs CHXKeHUe HageXXHOCTM.

[1lpn onpeneneHUU OOBepUTENbHOINO UHTepBana aAnsa B, koraa usBeCTHbl HapabOTKU KaXkAoro 0TKasa,
MCNoNb3YT cnyyvan 1. [lna crpynnupoBaHHbIX 0TKA30B HE0OX0AUMMO UCNONb30BaTh Cly4an 2.

7.4.1 Cnyyan 1 — um3BeCTHbI HapaboOTKM ANA KaXA0ro oTkasa

Hi 1: BbluMcnawT [ B COOTBETCTBUMUC LLArOM 5B 7.2.1.

Hi 2: VicnbiTaHua Tuna |

[na onpeneneHus OByCTOPOHHErO AOBEPUTENBLHOro MHTepBana ans 3 ¢ yposHem aosepua 90 % BblYUC-
NAT Benu4iuHbl Dy n Dy

_ %0,05Q2N) (28)
LN =1

_ Xb9s(2N) (29)
U N =1

) )
KBaHTUNK X0,05> X 0,95 ONpeaensoT no Tabnuuam X2-pacnpeaeneHus.

HuwXHAA goBepuUtenbHas rpaHuua ona B3:

Brs =DB. (30)
BepxHAa goBeputenbHaa rpaHmiua ons 3.

Bus = DyB. (31)

CoOTBETCTBEHHO B; 5 U 3 7753 ABNAIOTCA OQHOCTOPOHHUMMU HWXXHEN U BepXHel oBepUTEeNbHbIMU rpaHULIa-

My ans B ¢ ypoBHemM nosepusi 95 %.
cnbiTaHua Tuna ||

[1ns onpeneneHus nByCTOPOHHEro A0BepUTeNbHOIro MHTepBana ans 3 ¢ yposHem nosepus 90 % BbluUc-
NAT BenUYuHbl Dy n Dy

_ N-xgosQ(N — D)

Ly wv—npw—2 (52)
0 X0,95Q(N — D) -
AN — 1)(N — 2)
HwxHAA goBepuTensHaa rpaHuua ansa 3:
Brs = Dib- (34)
BepxHAAa goBeputenbHaa rpaHmua ons 3.
Byg = DiB. (35)

COOTBETCTBEHHO B 5 U B ;75 ABNAIOTCH OAHOCTOPOHHUMU HWXXHEWN U BEpXHEN JOBEPUTENbHbIMU rPpaHULa-
My ans B ¢ ypoBHemM nosepusi 95 %.

8
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7.4.2 Cnyvyan 2 — HapaboTKku 06 beaAHEeHbI B rpynnbl
[lpuBeneHHble nNpoLeaypbl onpeaeneHusa rpaHuL, oBePUTENBHONO MHTEpBana NpUMeHUMbI B TeX Cry4va-
f1X, Koraa oueHka 3 6blna onpeaeneHa no crpynnMpoBaHHbIM AaHHbIM (CM. 7.2.2).

Br 1: BbiuMcnawT B COOTBETCTBUU C /.2.2, Liar 4.
Hi 2: BoiuucnsaioT 3HaveHna senmund - P(i) (i=1,2,,.. d):

P(i) = j‘(‘;) i=1,2, .. ,d. (36)

Hi 3: BbMMCNAOT 3HAYeHue BelMuuUHblI  A:

PGP In PP — P — 1 In PG — 1

PGP — PG — 1P

(37)

d
A=3
i=1

Hi 4: BbivuucnsaoT 3HaveHue senuuuHdbl C;

1
_ (38)
C r "

Hi 5: [1ns onpeaeneHusa npubnmxeHHOro ABYC TOPOHHEro A0BEpPUTENbHOIO MHTEpPBana ans 3 C ypoBHEM
nosepua 90 % BblYUCNAIOT

¢ = (I%C | (39)

roe N — obuiee Konu4yecTBO OTKA3O0B.
Hr 6: HwkHAA goBeputenbHasa rpaHula ona 3.

Brp =Bl — 9. (40)
BepxHaa ooBepuTenbHasa rpaHuua ans B:

Bug = B(1 + ). (41)

COOTBETCTBEHHO B g U 3 75 ABNAIOTCH OAHOCTOPOHHUMU HUXKHEWN U BEPXHEN IOBEPUTENBHLIMU MpaHULIa-
MU ANa B ¢ ypoBHeM aosepus 95 %.

7.5 [loBepuTenbHblie UHTEpPBanbIl ANA cpeaHen HapaboTKM Ha OTKa3

B cootBeTcTBUM C 7.2.1, war 7 §( T) sensieTcs oueHkow O( T) (cpeaHss HapaboTka Ha oTka3). [ns noBepu-

TenbHbIX MHTEpPBanoB O (7)), korga n3aBecTHbl HAPabOTKU KAXKA0ro oTKkasa, UCnonb3yloT cnyyan 1. [lnsa crpynnm-

POBaHHbIX OTKA30B UCMONb3YIOT Crnyvan 2.
7.5.1 Cnyyan 1 — n3BecTtHbl HapabOTKMN ANA KaXXA0ro oTKkasa
Hf 1: Bolumcnsiior  6(7) B cootBeTcTBUM C 7.2.1, War 7.

Hi 2: [1ns onpeaeneHnsa ABYCTOPOHHEro A0BEpUTE NbHOIo MHTepBana ¢ ypoBHem aoeepus 90 % Haxo-
nsT 3HaveHuns L u U ana cootBeTcTByoLLero obema Bbibopkn N, ucnonbsys tabnuuy 2 ons ucnbitaHuv tuna |
nnu Tabnuuy 3 onsa ucnbiTaHu Tuna ll.

Hi 3: HmkHAaa poBeputenbHasa rpaHuua ana  9(7):

BepxHss noBeputenbHas rpaHuua ans o( 7):
GUB — Ué(]-r) (43)

COoOTBETCTBEHHO 0 U 0 ;75 ABNAOTCA 0AHOCTOPOHHUMU HWXXHEN U BepXHeWn NoBepUTErbHbIMU rpaHULIa-
mu ana 6(7) c yposHem aoeepus 95 %.

7.5.2 Cnyvyan 2 —13BeCTHbI CrpynnupoBaHHble AaHHbIe

[lpuBeageHHbIE npoueaypbl onpeaeneHus AoBepuTenbHOro MHTepBana NpUMeHUMbI, Korga oueHka f3
bbina oueHeHa no crpynnUpoBaHHbIM AaHHbIM (CM. 7.2.2).
Hi 1: BbiuucnawT [ BcooTBeTcTBUU C 7.2.2UO0(T) B CcooTBeTcTBUMC 7.2.1, wiar 7.



roCT P 51901.16—2005

Hi 2: BbiuncnsawT s3HavyeHua Berimiud - (i) (i=1, 2,,.. d):

_ I . _ (44)
P(i) Ty i=1,2,.. ,d.

Hi 3: BbiMUCHAIOT 3HaYeHue BennuiuHbl A:

PGP In PGP — PG — 1P In PG — 1)

E i _ _ (45)
i=1 PGP — PG — 1P
Hi 4: BbluMcnaloT 3HaveHUue BenuunHbl  D;
D= jl+1. (46)

B 5: [1na npubnuxxeHHOro onpeaeneHUsa rpaHAL AB  YCTOPOHHEro AoBeputenbHOro uHTepeana ans o( 1)
c ypoBHeM aoepusi 90 % BbIMUCISIOT 3HAYEHUE BENUYUHDI .S

_ (1,64)D
§ =20, (47)

roe N — obuiee KonmM4ecTBO OTKa30B.
Hi 6: HWxHAas poeeputenbHas rpaHnua ansa  0(7):

0,3 =0(T) (1—25). (48)
BepxHas nosBeputenbHas rpaHuua ans 0( 7):

COOTBETCTBEHHO 0 5 U 0775 ABNAIOTCA OAHOCTOPOHHUMU HWXHE! U BepXHel JoBepUuTerbHbIMU rpaHuLIa-
vu ana 6(7) c yposHem aoeepus 95 %.

7.6 MeToauka NnporHo3vMpoBaHus

BYOOUKY NPUMEHSIOT B TeX Crnydasax, korga KoOppekTtupyrLlie MoauukaLum BKMOYaKT B CUCTEMY
nocne OKOH4YaHUA UCNbITAHUA KaK OTCPOYeHHble Moaudukauuu. EinbL 3agayvm COCTOUT B TOM, YTOObLI OLIEHUTDL
HageXXHOCTb CUCTEMbI NOoCcne BBeAEHUA KOPPEKTUPYIOLLMX MOAUUKALIUA.

Hi 1: BbigenaioT oTkasbl kateropum Aukateropum B (cm. DCB1901.6, onpenenexHus 3.10u 3.11).

Hi 2: U neHTUUUUpYIOT BpeMsi NepBOro NOSIBNEHUST  KaXkK10ro TUNa OTKa30B B KaTeropun Bak otaens-
HbIM HA0OP AaHHbIX. ONpenensaT J — KONUYECTBO Pas3fnUYHbIX TUMNOB OTKa30B KaTeropuun B.

Hi 3: BbinoNnHAKT warn ot 1 o 5 B cootBeTcTBMU € 7.2.1 ANga 3TOro Habopa AaHHbLIX U OLEHUBAIOT 3,
ucnonb3ya N=1u 7"nu 71',; AnsA nonHoro Habopa AaHHbIX.

Hi 4. HasgHa4alT KaXxaomMy U3 J OTKa30B pasfU4HbIX TUMNOB KaTeropun B Habope AaHHbIX LWara 2 Koad -
ouumeHT apekTUBHOCTU ynyulleHus £, i=1,,.. J. [ina kaxaoro us J oTkasoB pasnu4HbIX TUNOB KaTeropum B

E{0< E;<1)aBnseTca MHXeHepHOU OLIeHKOWN 0XXMaaemMoro yMeHbLLeHUs UHTEHCUBHOCTU OTKa30B, BbI3BAHHOIO
MaeHTUPULIMPOBAHHOW KOPPEKTUpYIoLLIEU MoauduKaLen (CM. onpeaeneHue 3.1).

BbiuucnsaioT cpeaHee £ 3TUX 3Ha4YeHUW. Env OHO NpueMnemMo, yctaHaBIMBalOT cpeaHUN KOS OULIMEHT
3 PEeKTUBHOCTHU yNnyuLleHus (Hanpumep, 0,7) BMeCTo MHAUBUAYanbHbIX HA3HaYeHun £;, i=1,,.. J, kKakonuca-
HO BbliLLE.

Hi 5: OueHMBalOT NPOrHo3upyeMbin NapamMeTpn OTOKa OTKa30B U CpeaHIo HapaboTKy Ha OTKas:

J .
2, =7 KA+ZIKI-(1—EI-)+JBE, (50)
I =

rae K .— KOnn4ecTBO OTKa30B KaTteropum A;
K; — konuyecTtBO HabnwaaemMblX 0OTKa30B i-ro Tuna kateropum B
1’ paBHO T"unu Ty, B COOTBETCTBUU C LLAIOM 3.

Enu 3HaveHnn E; He HasHa4eHbl, @ eCTb TONMbKO CpeaHee E, TO cpeHWI YneH B KBaapaTHbIX Ckobkax
CTAaHOBUTCS PaBHbIM

KB (1 o E):

roe Ky — KONU4ecTBO OTKA30B KaTteropuu B
B 3aTOM cny4yae nporHo3upyemMbi napamMeTp NOTOKa OTKa3oB

10



[porHosupyemoe 3HaueHne cpeaHei HapaboTku Ha oTkas 0, = 1/z,,

2, =%[Ka + Kg(1— E)+ JBE].
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Tabnwuwya 1— Kputnueckue sHavyeHus ansa kputepus Kpamepa-Museca ¢ ypoBHeM 3HaumumocTn 10 %

(51)

M Kputnyeckoe sHaveHue M Kputuuyeckoe sHaveHue
3 0,154 13 0,169
4 0,155 14 0,169
5 0,160 15 0,169
6 0,162 16 0,171
V4 0,165 17 0,171
8 0,165 18 0,171
9 0,167 19 0,171

10 0,167 20 0,172

11 0,169 30 0,172

12 0,169 60 0,173

MpumeyaHue — [OnaucnoitaHnia Tuna I: M = N; ana ucnbitaHa Tuna ll: M= N —1.

Tabnunya 2— [OBYCTOPOHHUE AOBEpUTENBHLIE MHTEPBanb! YpoBHs aosepus 90 % ans cpeaHen HapaboTKM Ha OTKa3 U

ncnbliTaH1 tuna |

N L U N L U
3 0,175 6,490 21 0,570 1,738
4 0,234 4,460 22 0,578 1,714
o 0,281 3,613 23 0,586 1,692
6 0,320 3,136 24 0,993 1,672
7 0,353 2,826 25 0,600 1,653
8 0,381 2,608 26 0,606 1,635
9 0,406 2,444 27 0,612 1,619
10 0,428 2,317 28 0,618 1,604
11 0,447 2,214 29 0,623 1,590
12 0,464 2,130 30 0,629 1,576
13 0,480 2,060 35 0,652 1,520
14 0,494 1,999 40 0,672 1,477
15 0,508 1,947 45 0,689 1,443
16 0,921 1,902 o0 0,703 1,414
17 0,531 1,861 60 0,726 1,369
18 0,543 1,825 70 0,745 1,336
19 0,552 1,793 80 0,759 1,311
20 0,561 1,765 100 0,783 1,273

FAC Up 5 + 412

[TpumevyaHne —AOna N >100

_N-—1 1 )2
L= (s 2 il )
_ N—1 [1 Y2
U="% (1_”0,5”/2 ZNJ =

— KBaHTWUSIb CTaHOapTHOro HopmManbHoro pacnpegenenus ypoeHsa 100 (0,5 + v /2) %.
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Tabnunya 3 — [BycTOpOHHUE AOBEPUTENBLHLIE UHTEPBanb! YpoBHA aoBepusa 90 % ansa cpeaHen HapaboTKu Ha OTKa3 U

ncnbiTaHuM tuna |

N L U N L U
3 0,1712 4,746 21 0,6018 1,701
4 0,2587 3,825 22 0,6091 1,680
o 0,3174 3,254 23 0,6160 1,659
6 0,3614 2,892 24 0,6225 1,790
7 0,3962 2,644 25 0,6286 1,623
8 0,4251 2,463 26 0,6344 1,608
S 0,4495 2,324 27 0,6400 1,992

10 0,4706 2,216 28 0,4520 1,578

11 0,4891 2,127 29 0,6503 1,566

12 0,5055 2,053 30 0,6551 1,983

13 0,5203 1,991 35 0,6763 1,901

14 0,9337 1,937 40 0,6937 1,461

15 0,9459 1,891 45 0,7085 1,428

16 0,5571 1,876 o0 0,7212 1,401

17 0,5674 1,814 60 0,7422 1,360

18 0,5769 1,781 70 0,7587 1,327

19 0,9857 1,752 80 0,7723 1,303

20 0,9940 1,726 100 0,7938 1,267

[TpumeyaHune — Ona N>100

_N—2 2 )1
L= (1rugs 3 )7

N —2 2 Y—1
U="% (1—”0,5”/2\/;) =

rA€ Up 5 4 4p — KBAHTUMbL CTAHAAPTHOTO HOPMAMNLHOTO PaCcNPEeAEeNeHNs YPOBHS 100(0,5 + v/2) %.

12
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[punoxeHue A
(cnpaBo4HOE)

YUucnoBblie NpuMephbLI

A.1 BBeaeHue

Cneayolme YncnoBble NPUMEPLI AEMOHCTPUPRYIOT UCNONL30BaHME NpoLeayp, onucaHHbIX B pa3gene 7. B Tabnuue
A.1 npmBeaeH NonHbIN HAbOPp AaHHbLIX, UNNICTPUPYIOLWMX MEeTOAbI, KOrga U3BeCcTHbl HapaboTku, a B Tabnuue A.2 — ans
crpynnupoBaHHbIX AaHHbIX. B Tabnuyax A.3 n A .4 npuBeaeHsbl AaHHbIE ANA MeTOAUKN NPOrHO3UPOBaHUA, KOrga KOppekK-
TUpYOLLKUE MOAUMPUKALIMM OTHECEHbI KKOHLY UCnbiTaHUA. [1py HEOHXOAMMOCTU B COOTBETCTBUU C 7.3 MPUMEHSAIOT KPUTEPUN
cornacusa. 3T npumMepbl MOryT ObITh UCNOMNL30BaHbI ANA KOHTPOMA COOTBETCTBYHOLLUX KOMMNBLIOTEPHLIX NporpaMm, paspa-
6oTaHHbLIX ANA peanusaLum MeToaoB pasgenay.

A.2 OnpepneneHue OLEHOK NoKa3aTenen HageXXHOCTH

Habop aaHHbIX B Tabnuue A.1 COOTBETCTBYET UCNbITAHMAM, 3aKaHYuBarwLmmMmca Yepes 1000 4. 3T aaHHbIE UCNONMb-
30BaHbI B npuMmepaxA.2.1 nA.2.2 anaucneitTaHnn tuna l ntuna ll. B crpynnupoBaHHOM BUAE 3TU AaHHbIE NpeacTaBleHbI B
Tabnuue A.2 ans npumepa A.2.3.

A.2.1 lNMpumep 1— ucnbimanusi munal — Cny4au 1 — u3zeecmHbi Hapabomku Oist KaxX0020 OMKa3a

STOT cny4yau paccMoTpeH B 7.2.1. JaHHble Tabnuubl A.1 COOTBETCTBYHOT UCNbITaHUAM, 3aKaH4YMBaKLLMMCA Yepes
1000 u.

a) lNpoBepKa rmnoTes Ha NoBbILLEeHNe HaaeXXHOCTU

U=—3,713. Kputnuyeckume saHa4yeHna ans ABYCTOPOHHEND KpUTepus ¢ ypoBHeM 3Ha4yuMMocTu 0,20 coctaBnsaoT 1,28 u
—1,28. Nockonbky U< —1,28, umeeTca AoKasaTeNbCTBO NOBbLILLEHUA HAAEXHOCTU U aHanNn3 NpoaomMKaeTCs.

b) OueHka napameTpoB

OueHKkn napamMeTpoB CTENEHHOW MoaenNu

A =1,0694;

B =0,5623.

c) OueHka cpeaHen HapaboTKM Ha OTKa3

OueHka cpeaHei HapaboTkn Ha oTka3 3a 1000 4 cocTtaBuna 34,2 u.

d) Kputepuit cornacus

C?(M)=0,038 c M=52. Ins ypoBHS 3HAUMMOCTH 10 % KpUTMYECKOE 3HaYEeHUe B COOTBETCTBMM C Tabnuuein 1 cocTae-
nsieT 0,173. Mockonbky C2(M) < 0,173, cteneHHas Moaens npuHumaeTcs (cM. 7.3 1 pucyHok A.1).

e) JoBepuTtenbHbIi MHTEpBan ans 3

[BYCTOPOHHMIA AOBEPUTENLHLIN UHTEPBanN Ans 3 ¢ aoBeputenbHON BepoAaTHOCTLIO 0,9 umeeTBua: (0,4491;0,7101).

f) JoBepuTenbHbLIN MHTEPBAN ANA cpeaHen HapaboTKN Ha OTKa3

[BYCTOPOHHUI AOBEPUTENBHLIX MHTEPBAaN ANA cpeaHen HapaboTkn Ha 0TKa3s 3a 1000 4, COOTBETCTBYHOLLMINA AOBEPU-
TenbHOW BepoAaTHOCTU 0,9, umeeT BUA: (24,24; 48,1 4).

A.2.2 lpumep 2 — ucnbimanusa muna ll — Cny4au 1 — useecmHbl Hapabomku 01 KaXxQ020 omka3a

aToTcnydanonucaHB/.2.1. Ucnonb3yloTcA AaHHbIE Tabnuubl A.1 Ans ncnbiTaHUK, 3aKkaHYUBaKOLLMXCA YEepe3 375u.

a) [poBepKa rmnoTes O NOBbLILLEHUN HAAEXHOCTU

U=—3,764. Ana ypoBHA 3HaYUMOCTU 0,2 KpUTUYECKNE 3HAYESHUA AN ABYCTOPOHHErO KPUTEPUA COCTaBNAT 1,28 n
—1,28. Nockonbky U<—1,28, uMeeTca AoKasaTeNbLCTBO NOBbLILLEHUA HAAEXHOCTU U aHanNn3 NpoaoMKaeTCs.

b) OueHKka napameTpoB

OueHKn napamMeTpoB CTENEHHOW MoaeNu

A=1,1067;

B=0,5594.

c) OueHka cpeaHen HapaboTKM Ha OTKa3

OueHKa cpeaHen HapaboTKn Ha 0TKa3 3a 9754 coctaBuna 33,5 u.

d) Kputepuit cornacus

C?(M)=0,041 ¢c M =51. insa ypoBHs 3Ha4MMocTu 0,10 KpUTUYECKOE 3HaYEHME B COOTBETCTBUM C Tabnuuen 1 paBHoO
0,173. Mockonbky C3(M) < 0,173, cTeneHHas Moaenb NpUHUMaeTcs (CM. 7.3 1 pucyHok A.1).

e) JoBeputenbeHbIN MHTEPBAaN Ans 3

[BYCTOPOHHMIA AOBEPUTENBLHLIN UHTEPBanN Ans B ¢ aoBeputenbHOU BepoATHOCTLIO 0,9 uMeeTBuA: (0,4646;0,7347).

f) JoBepuTenbHbIA UHTEpPBan Ana cpeaHen HapaboTKU Ha OTKa3

[BYCTOPOHHMIA AOBEPUTENBHLIX MHTEPBAN ANS cpeaHen HapaboTkM Ha OTKa3, COOTBETCTBYHOLLUA AOBEPUTENLHON
BepoATHOCTU 0,9, umeeT BUA: (24,3 4; 46,7 4).
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A.2.3 lpumep 3— Cnyydau 2 — cepynnuposaHHbie OaHHbIe

3TOT cny4dan onucaH B 7.2.2. Ucnonb3oBaHbl AaHHble Tabnuubl A.1. B Tabnuuye A.2 npuBeaeHbl 0TKasbl, Crpynnupo-
BaHHbI€ B MHTepBasbl N0 200 4. AHanus aToro Habopa AaHHbIX AaeT pe3ynbTaTbl, ONUCAHHbLIE HUXE.

a) [poBepkKa runoTes O NOBLILLEHUN HAAEXHOCTU

X? = 595 ¢ yeTbipbMs cTeneHsiMu ceoboabl. [ins ypoBHS 3HauymmocTh 0,20 KpuTuyeckoe 3aHayeHve coctasnseT 6,0.

|_|'CTICI{UZ}J'II:.~'I'{y)('2 > 06,0, nMeeTCca AoKa3aTeNnbCTBO NOJIOXUTENLHOMO UMK oTpnulartenbHOro UISMEHeHA Hage>xHOCTU N aHallna

NpoaomKaeTCs.
b) OueHKka napameTpoB
OueHKku napamMeTpoB CTENEHHOW Moaenn
A =0,9615;
8 =0,5777.
c) OueHka cpeaHein HapaboTKM Ha OTKAa3
OueHKa cpeaHei HapaboTkn Ha oTka3 3a 10004 cocTaBuna 33,3 u.
d) Kputepui cornacus
X? = 2,175 ¢ Tpems cteneHsiMu cBo6oabl. [N ypoBHSA 3HaummocTu 0,10 KpUTUYeckoe 3HayeHue coctasuno 6,25.

NMockonbky X2 < 6,25, cteneHHas Moaens npuHuMaeTcs (M. 7.3 1 pucyHok A.2).

e) JoBepuTensHbIK MHTEPBAaN Ana 3

[BYCTOPOHHMIA AOBEPUTENBLHLIN UHTEPBaN ANs 3 c aoBepuTenbHOU BepoAaTHOCTLH 0,9 umeeTBua: (0,3202;0,8351).

f) JoBepuTenbHbLIN MHTEPBAN ANA cpeaHen HapaboTKU Ha OTKa3

[ABYCTOPOHHUI AOBEPUTENBLHLIW UHTEPBAaN ANA cpeaHen HapaboTKN Ha OTKa3, COOTBETCTBYHOLLUA AOBEPUTENBHON
BepoATHOCTU 0,9, umeeT BUA: (16,6 4; 49,9 4).

A.3 lNporHo3mpyemble OLEeHKU nokKa3saTenen HageXHoCcTn

[laHHbIN NpUMEpP UNNIOCTPUPYET pacyeT NPOrHO3NPYEeMbIX OLIEHOK NoKasaTenen HaaexXxHocTu (cMm. 7.6), koraa Kop-
PEKTUpPYIOLLUE MOaNPUKaLUN BBEAEHBLI B CACTEMY B KOHLIE UCMNbITAHUN.

A.3.1 lpumep 4

OCHOBHbIe AaHHble, UICNONb3yeEMbIE B NpuMepe, npuBeaeHbl B Tabnuue A.3. UMmeeTca obLiee KONMYeCTBO OTKaA30B
N=45c K, =13 kaTeropusamMmm 0TKa3oB Npu1 OTCYTCTBUU KOpPeKTUpYloLen moandukaulun. B koHue 4000 4 ucnbiTaHu B cUC-
TeMy 6bino BBeaeHo J = 16 paannyHbIX KOPPEKTUPYIOLLUX MOANMUKALIMIA, HanpaBneHHbIX Ha oTka3bl K = 32 kaTeropuu B.
KaTeropusa ansa Kaxxaoro otkaza npueeaeHa B tabnuue A.3. B Tabnuue A.4 npeactaBneHa AononHUTENLHaA MHoOpMaLus,
ncnonb3yemasi Ansa NporHo3MpoBaHUS.

LLlarn npoueaypsbl

lar 1: M aeHTMnUnpyoT kKaTeropum otkasos A B.

BpemeHa nosiBrneHus oTka3oB KaTteroput A u B ugeHtTugpuumnpoBaHbl B Tabnuue A.3. HapaboTkn ana 16 pasannyHbIX
TUNOB OTKa30B KaTeropuu B npuBeaeHsl B Tabnuue A.4, ctonbed 2.

War 2: UogeHTUpUUUpYIOT NEPBOE NOABMNEHUE OTKa30B Pa3fUYHbLIX TUNOB KaTeropuun B.

BpemeHa nepBoro nosiBrieHUAa 0TkasoB Ans 16 pa3nuuHbIX TUNOB KaTeropmn B npuseaeHsl BTabnuue A4, ctonbeu 3.

lar 3: AHaNM3npylT gaHHbIE NEepBOro NOABMNEHUSA OTKa30B.

Habop gaHHbIX Tabnuubl A.4, ctonbua 3 npoaHanuanpoBaH B COOTBETCTBUU C Luaramu 4—8 u3 7.2.1. PeaynbTaThl
npuBeaeHbl HNXKE.

OueHKa napamMeTpoB

OueHKkn napamMeTpoB CTENEHHOW Moaenn

A =0,0326;

B =0,7472.

OueHKa napamMmeTpa NOTOKa NePBOro NOSABNEHNA OTKA30B

OueHKa MHTEHCUBHOCTM OTKa30B pas3nuU4yHbIX TUNOB KaTteropun B ana nepsoro nosisneHus 3a 4000 4 cocTtaBuna
0,00304y—".

KpuTepumn cornacus

C2(M)= 0,085 c M= 16. lnsa ypoeHs 3HaunmocTn 0,10 KpUTUYECKOE 3HaYEHME B COOTBETCTBUM C Tabnuuein 1 cocTa-
Buno 0,171. Mockonbky C*(M)< 0,171, cTeneHHas MoAenNb NPUHATA AN BpEMEH NEPBOro NOSIBNEHUs 0TKA30B Pa3fUyHbIX
TUNOB KaTeropunB .

lWar 4: HasHayaoT KoadodpununeHTbl 3P PEKTUBHOCTU YNyYLLEHUSA.

[1lpumep HazHauYeHHbIX UHAMBUAYaNbHbIX KO3MPUUUEHTOB 3P PESKTUBHOCTU YNyULLUEHUA AN KAXXOA0WN KOPPEKTUPYIHO-
len moandukaumm npmeeaeH B Tabnuue A.4, ctonbeu 5. CpeaHee 3tnx 16 koappuumeHToB 3PEKTUBHOCTU COCTABNAET
0,72. CpeaHee B ananasoHe 0,65—0,75 aBnaeTca TMNUYHLIM (OCHOBAHO HA UCTOPUYECKOM ONbITE).

War 5: OueHnBaloT NPpOrHo3upyeMbIn napamMmeTp NOTOKAa OTKa30B.

dnsa BblMUCNEHNs NPOrHO3NpPYeMoro napameTpa NOTOKa 0TKa3oB HEOOX0AUMbI 3HAYEHUA cneayloLMX BeTUYUH:

T =4000uv:;

K, =13;
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.[ =16;
B =(0,7472;
E = 0,72;

K. — 1abnuua A 4, ctonbeu 4;

l
l

E, —Tabnvua A.4, ctonbey, 5.
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OueHKa NporHO3npyemMoro napamMeTpa noToka OTKasoB B MOMEHT BpemMeHu 1'=40004 (koHel, ucnbiTaHUn) CoOcTaBuU-

na0,0074y—1.
War 6: OueHuBalT NPOrHO3upyemMoe 3Ha4yeHue cpeaHen HapaboTKN Ha OTKas.
[TporHo3npyemas oLleHKa cpeaHen HapaboTku Ha 0TKas coctaBmna 135,1 u.

[1punmMeyaH e — besnoBbilleHUA HageXXHoCcTU B TedeHne 4000 4 oLieHKa cpeaHen HapaboTKM Ha OTKa3 3a 3TOT
nepuog coctaBuna 88,94 (4000/45). YBennueHne nporHo3npyemMon oLeHKn cpeaHen Hapab®oTKU Ha OTKas Bbi3BaHO BBEE-
HUEM 16 KOppEeKTUpYIOLWMX MogudukaLmin ¢ COOTBETCTBYHOLLMMKU KO3 duumeHTamm acpdekTMBHOCTU. Heobxoammo npu-
HUMaTb BO BHUMaHWe YyBCTBUTENbHOCTb MPOrHO3UPYEMOro 3HauyeHusa cpeaHen HapaboTkM Ha OTKa3 K HasHa4yeHHbIM
KoadbpuumeHTam apHeKTUBHOCTU. ECnin 661 ObINO HasHauYeHo cpeagHee 3HauyeHue KoadpdunumneHToB apdekTBHOCTM 0,60,
NPOrHO3npyemMoe 3HayeHue cpeaHen HapaboTKkn Ha oTKas paBHANOCL Obl 121,3 4. CpeaHee 3HayeHUe KO3 PULIMEHTOB

adbdekTnBHocTU 0,80 gaeT NnporHo3mpyemoe 3HavyeHne cpeaHen HapaboTku Ha oTkas 138,1 u.

Tabnuya A1 — lNonHble gaHHbIE — BCe OTKa3bl U HapaboTkn ans ucnbitaHu Tmna | 7'= 1000 4y, N = 52

3
41
120
307
056
792

4

43
196
329
571
803

10
45
217
357
621
805

15
47
219
372
628
832

18
66
257
374
642
836

19
83
260
393
634
873

20
97
281
403
132
975

25
104
283
466
735

39
105
289
021
754

Tabnunuya A.2 — CrpynnupoBaHHble AaHHble Tabnuubl A.1 ans npumepa 3

HomMep rpynnbi

KonnyecTBO OTKA30B

Bpems ucnbiTaHUA, COOTBETCTBYIOLLEE NPABON TOYKE UHTepBana rpynnbl, 4

1 20 200
2 13 400
3 o 600
4 8 800
o 6 1000

Tabnwunya A.3 — lNonHble gaHHLIE ANS NPOrHO3UPYEMbIX OLIEHOK NpumMepa 4 — Bce oTKa3bl M HapaboTku 1* =4000 v,
N=45, Kr=13, Kg =32, /=16

HapaboTkn n nx knaccugpmukauus no kateropuam A/B (Bknio4as TUnbl OTKA30B KaTeropun B)
T.
KaTerépwﬂ

150 253 475 540 064 636 722 871 996

B1 B2 B3 B4 BS A BS A B6
1003 1025 1120 1209 1255 1334 1647 1774 1927

B/ A B8 B2 BS B10 BY B10 B11
2130 2214 2293 2448 2490 2508 2601 2635 2731

A A A A B12 A B1 B8 A
2747 2850 3040 3154 3171 3206 3245 3249 3420

B6 B13 B9 B4 A A B12 B10 BS
3502 3646 3649 3663 3730 3794 3890 3949 3952

B3 B10 A B2 B8 B14 B15 A B16

15
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Tadnwuua A4 — Pa3nuyHble TUNbI OTKA30B KaTteropun B n3 tabnuubl A.3

Tvr BpeMs! oTkasa, 4 BpeMsa nepBoro nosiBneHus KoanecTBcl Ha3Ha4yeHHas
0TKa3a, 4 HabnwaeHun apPpeKTUBHOCTb (pakTopoB
1 2 3 4 S
1 150; 260 150 2 0,7
2 253; 1209; 3663 253 3 0,7
3 475; 3502 475 2 0,8
4 040; 3154 540 2 0,8
o 564; 722; 3420 064 3 0,9
6 996; 2747 996 2 0,9
7 1003 1003 1 0,5
3 1120; 2635; 3730 1120 3 0,8
9 1255; 1647; 3040 1255 3 0,9
10 1334; 1774; 3249, 3646 1334 4 0,7
11 1927 1927 1 0,7
12 2490; 3245 2490 2 0,6
13 2850 2850 1 0,6
14 3794 3794 1 0,7
15 3890 3890 1 0,7
16 3952 3952 1 0,5

16

MaTtematundeckoe oxumagaHue
HapaboTKM OO0 0TKasa, 4

800

600

400

200

200 400 600 800 1000
Habniopaemasi HapaboTtka

A0 OTKa3a, 4

PucyHok A.1 — [duarpamma paccesHus HapaboToK, OCHOBaHHas Ha AaHHbIX Tabnuubl A. 1
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OTKasbl
HapaboTka

0,20

0,10
0,09
0,08 °

0,07
0,06

0,05

0,04

200 300 400 500 700 900 2000
HapaboTtka, 4

PucyHok A.2 — OTHoLLeHWe HabnogaemMoro n oLleHEHHOro KoNM4yecTBa OTKa30B
K HapaboTke Ha OCHOBE AaHHbIX Tabnuubl A.2
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[punoxeHue B
(cnpaBoO4YHOE)

Moaenb cTeneHHOro 3akoHa noBbilleHusa HaaexHocTn. Obwana nHdpopmauun

B.1 MNMocTtynart [lyauHa

Hanbonee 4yacTo ucnonb3yemas Moaenb NOBbILLEHUA HaaeXHOCTU bbina onucaHa OX.T. OyanHom B 1964 r. [1].
HdyaiH aHanuaupoBan gaHHbIEe OTKa30B ANA psga CUCTEM B npoLecce TUNOBbIX UCNbITaHMA. OH 3aMeTUIN, YTO HAKOMNMEHHOoEe
Konn4ecTBo 0TKa3oB /N( 1), aeneHHoOe Ha HaKonneHHoe BpeMsa UCNbITaHUN 1, yMeHbLUAEeTCA U CTPEMUTCH K NPAMON NMUHUK

npwv NnocTpoeHuu rpacouka B norapudoMmmyeckom macwitabe, T. e. npnbnNuanTens.Ho,

In ((MT)/T)=06—alnT, 8>0,a>0. (B.1)

HyauH nccnegoBan 3T rpadouku U caenan BbIBO4, YTO HAKOMNMEHHOE KONMMYECTBO OTKa30B annpoKCUMUPYETCH CTe-
NeHHOW (PYHKUMEN, T.€.

ND=1TB, >0, p=1—a. (B.2)

Onunpanack Ha 3TU HabnwaeHus, lyanH sanucan Ana MrHOBEHHOIO 3Ha4YeHUsA napameTpa NOTOKa OTKA30B B MOMEHT
BpemMeHu 7

d —1 (B.3)
2 N =ABTP—' T>0. :
o7 (T) =Ap
Torgpa MrHoBeHHOE 3HaYEHUE cpeaHeN HapaboOTKN Ha OTKa3
11— B.4
(xBTﬂ—l)—lleB . T>0. (B.4)

[MokazaTtenba =1 — [ WHOraa HasbIBalOT KMHTEHCUBHOCTLIO POCTaY .

HOCTYJ'IaT ,El,yaﬁHa ABlACeTCHA AeTepMnNHNpoBaHHbLIM B TOM CMbICIE, YHTO OH AacT MOAE b NOBbLILLUEHNA HAaCeXXHOCTH,
HO HE ONUCbIBAET USMEHYNBOCTb AaHHDbIX.

B.2 CteneHHas moaenb

J1.X. Kpoy B 1974 r. [2] paccMOTpen CTeneHHy Moaenb U3MeHEeHUU HaaeXHOCTU U chopMynupoBan OCHOBHYIO
BEPOATHOCTHYH MOAENb OTKA30B Kak HeromoreHHbl npouecc lNyaccoHa (NHPP), {N(T1), T> 0}, co cpegHum

E[N(T)]=AT? (B.5)

N PYHKLMEU NOTOKa OTKA30B

(D =aTP— 1, (B.6)

Mogenb Kpoy oyeHb noxoxa Ha mogens [yaiHa. O6e 3Tv Moaeny Ucrnonb3yoT OAHO U TO Xe BbipaxeHue A TP ans
0XXMgaemMoro Konmyectea 0TKa3oB B MOMEHT BpemMmeHu 1. OgHako mogene Kpoy no3sonsaeT onpeaenuTb BepOATHOCTL TOrO,
yTo N( 1) npUMeT KOHKpeTHOE 3Ha4YeHUe B cneayoLwemM Buae:

By A TP (B.7)
Pr[N(T)=n]: (MTT)"e ,n=0,1,2, ... .
n!
B cooTBeTCTBMM C 3TON MOAENbIO
ENT]1=j,j=1,2, .., (B.8)
roe 1;aBnseTca HapaboTKkon A0 j-ro OTKa3a.
~1/B
OTO AaeT nonesHoe nepeoe npubnuxeHne £ [Z}-] = [}JJ , j=1,2, ...

ang HapaboTKu o j-ro oTKasa.
EcnupB =1, 10 Z(71) = A nHapaboTKn mexay nocnegoBaTenbHLIMU OTKa3aMu NOAYUHSAITCS NoKa3aTeIbHOMY pacnpe-

aenenuto co cpeaHum 1/A (romoreHHbIn npouecc MNMyaccoHa), He BNusis Ha NOCTOAHCTBO HAaaeXHOCTU. DyHKUUA Z( T) yMeHb-

waeTcsa ans B < 1 (nonoXuTtenbHble UIAMEHEHUSA ) U yBennyuBaeTca ans B > 1 (oTpyuaTenbHble UBMEHEHUS).

CTeneHHas mogenb NoBbliLLeHUA HagexXHocT NHPP, aBnalowanca BepoaTHOCTHOU UHTepnpeTauuen noctynara
HdyainHa, ncnonb3ayeT CTporue CtTaTUCTUYECKUe npoueaypbl AN MeToaa OLEHKN NOBbILWEeHUA HaaeXHoCTU. OHa no3BonseT
onpeaensaTb OLLeHKU MakCUMabHOro npasaonoaobus n rpaHuLbl 4OBEpUTENLHOrO MHTEPBana Ans napamMeTpoB MOAENU
nokazaTenen HageXHOCTU CUCTEMbI U NPUMEHATL KpuTepuu cornacus. CteneHHas mogaens NHPP 6bina pacluupera Kpoy
B 1983 r. [3] ANA npOrHo3MpoBaHMA NOBbLILLUEHUA HAAEXHOCTW.
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