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MpeancnoBue

Llenu 1 npuHUMnbl cTaHgapTysauymn B Pocculickoin Pegepaunn ycTaHoBneHsl PefepansHbiM 3aKoHoM
oT 27 pexabps 2002 r. Ne 184-03 «O TexHU4eckoM perynypoBaHnWy, a npasuna NnpuMeHeHns HaMoHanbHbIX
craHgaptoe Poccuickon ®egepauun — FOCT P 1.0—2004 «CraHgaptusauus B Poccuiackon depgepauunu.
OCHOBHbIE NONOXKEHUA»

CeefeHnnA 0 cTaHaapTe

1 NOATOTORBNEH OTKpbITbIM akUMoHepHsIM obwecTBoM «HayuHo-uccnenoBaTensCkUA LIEHTP KOH-
TRONS U UarHOCTUKKA TeXHUYeckux cuctemy» (OAO HL KI1) Ha ocHoBe coBCTBEHHOro ayTeHTUMHOIC Nepesoaa
cTaHdapTa, ykasaHHOoro B NyHKTe 4

2 BHECEH YnpaeneHuem pazsuTtus, MHpopmMauoHHoro obecnedenuns 1 akkpegutauumn ®egepansHo-
ro areHTCTBa Mo TEXHUHECKOMY PEeryn1poBaHuo U MeTPONoriA

3 YTBEPXIOEH W BBEOEH B JEWCTBWE Mpukazom GefepansHOro areHTcTsa No TeXHUYeckomy
perynuposaHuio u metponorim ot 30 ceHtabpa 2005 1. Ne 235-ct1

4 HacTtoswuA cTaHZapT sBhseTcs MoAWMUUUPOBAHHLIM MO OTHOWEHWID K MEXOyHapogoHoMy
ctaHgapty MOK 61164:1995 «MNosbiweHWe HagexHocTU. CTaTUCTUYECKME KPUTEPUA U METOAbLl OLEHKN»
{IEC 61164:1995 «Reliability growth — Statistical test and estimation methods» ) ons BbiNoNHEHWA NpPaBOBLIX
W HOPMAaTUBHO-NPABOBbLIX TpeBGoBaHWA, YCTaHOBNEHHLIX B Poccuidckoi defepauuu, nyTem BHECEHUA TEX-
HUMECKMX OTKINOHEHWI, 06 bACHEHWE KOTOPbIX 4aHC BO BBEOEHWUU K HACTosILWeMy cTaHaapTy.

HaumeHoBaHWe HacTosILEro CTaHAapTa U3MEeHEHO OTHOCUTENBHO HAUMEHOBAHWA YKa3aHHOMO MeXay-
HapogHoro cTaHaapTa ans npueedeHus B cooteetcteune ¢ FOCT P 1.5—2004 (nogpasgen 3.5)

5 BBEJEHBIEPBEIE

UHebopmatiun 06 U3MBHEHUAX K Hacmoswemy cmarHdapmy nybnuxkyemcs 8 exe200Ho u3dagacmom
UHEOPMAUUOHHOM yKasamene «HayuoHanbHbie cmaH0apmbi», @ MEeKCM USMBHEeHULU U f10MpacgoK — & BKe-
MBCHYHO U30asaeMbix UHGHOPMAaLLIOHHbIX yKasaimenax « HauuoHansHsie cmandapmaiy. B criyyae nepecmom-
pa (3ameHbi) umnU OMMEHbI HacmMoswezo0 cmaHOapma coomgemcmayioujee yeedomneHue Oydem
onyEnuKoeaHo 8 eXEMECAYHO U3dasaemMoM UHOPMAUUOHHOM yKkasamene «HatuoHanbHbie cmaHdapmbi».
Coomeemcmeaytowias UHopMaUUs, YeedOMITEHUE U MEKCMbI Pa3MELLaIOMCs Makke 8 UHhopMaUtoHHo
cucmems 00weeo MoML308aHUA — Ha OhuyuansHOM calime HauyuoHanbHo2o opeaHa Poccutickod Pedepa-
yuu no cmarGapmu3saytiu e cemu MHmepHem

© CraHgapTuHdpopm, 2005

Hactoawuia CTaHoapT He MOXeT BbITb NOAHOCTLIO UMK YACTUMHO BOCNpoWu3BeneH, THpaxnpoeaH W pac-
NpoCTpaHeH B KadecTee OCbVILII/IaJ'II:HOFO n3gaHus 6es paspelueHns ¢e,u,epaanor0 areHTcTea no TexHU4ecKo-
My perynuposaHuio 1 MeTponorim
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BeBegeHune

HacToswmMia ctangapT OTHOCUTCSH K KOMMNNEKCY CTaHOapToB, pacripoCTPaHAOWMXCA HA MEHEIKMEHT
pUcKa, U B 4YacTW METOA0B aHanu3a pucka passusaeT 1 gononHaeT FOCT P 51901—2002 «YnpasneHue Ha-
OEXKHOCTBLIO. AHaNW3 prcka TexHonorudeckux cuctem». NpuBeeHHbIe B cTaH4apTe MeToabl MoryT BbIiTh Npu-
MeHEeHb! AN OLEHKA BEPOSITHOCTHLIX XapakTepUCTUK TEXHUMECKUX CUCTeM {Janee — CUCTemMa) Ha aTane aHa-
nM3a WU oueHkd pucka. CTaHOapT oOMUCLIBAeT CTEMeHHYw MOoAenb MNOBbILEHWs HAaLekHOCTH U
COOTBETCTBYIOLLYHD MOAENb MPOrHo3MpoBaHWs M JAaeT No3TanHOEe PYKOBOACTBO ANS WX WMCNONb30BaHWs.
CylwecTByeT HECKONLKO MOZeneid NoBbILWEeHWA HALEKHOCTU, O4HAKO CTeNeHHas MOLenb SBNSeTCA OLHOM U3
Hanbonee WUPoKo UCTIoNb3yeMblx. HacToaw Wi cTaHpapT ycTaHaBnMBaeT npoueaypbl OLUEeHKU HEKOTOPbIX AU
BCEX XapaKTepWCTUK NOoBbIWEHUA HageKHocTu. MpuBedeHHbIe B CTAHAAPTE METOAbl B KA4eCTBe UCXOAHLIX
JaHHbIX UCNOMNb3yT Hapab oTKM 40 OTKa30B CUCTEMbI U BpeMS 3aBepLUEHUS UCMNbITAHWIA, ECNIW GHO He coBnaga-
€T CO BpeMeHeM nocnedHero otkasa. Mpeanonaraetcs, 4To c60p UCX0AHbIX AaHHbIX ANS NOCTPOEHUS MoAeniu
HaJMHaeTCs Nocne 3aBeplUeHUs BCex NpeasapuTenbHbIX TECTOB Mo cTabunusauuu HavyansHOW UHTEHCUBHOC-
TW OTKA30B CUCTEMBI.

B oTnu4re oT NpUMEHsAEMOro MexayHapoaHOro cTaHaapTa B HacTOAWMA CTAaHOapT HE BKIMIOMEHbI CCbIMKK
Ha M3K 60050 {191):1990 «MexaoyHapoaHbld 3NeKTpoTEXHWYEecKMA cnosapb. [naea 191. HagexHocTs 1
KadvecTBo obcnyxusaHus», MOK 60605-1; 1978 «McnbiTaHWs Ha HagexkHocTe 0bopyaosaHus. Yacte 1. O6wne
TpebosaHus», MOK 60605-4:1986 «VcnbiTaHua Ha HagexHocTs obopynosaHus. YacTtb 4. MNpoueaypsi onpege-
NEeHUs TOMEMHbIX OLEHOK U 0BEPUTENBHbLIX FPaHWUL No pesynsTaTaM onpedennTensHbIX UCNbiTAaHWA Ha Haaex-
HOCTb» U M3K 60605-6:1986 «VcnbiTaHua Ha HagekHocTb obopyaosaHus. YacTs 6. TecTbl Ansa npoBepku
NpeanonoXeHWs 0 NOCTOSHCTBE UHTEHCUBHOCTU OTKa30B», KOTopble HellenecooBpasHo UCNonNb30BaTh B HaLW-
OHanLHOM CTaHAapTe 1U3-33 OTCYTCTBUS NPUHATHIX FApMOHU3UPOBaHHbIX HaUMoHanbHbIX cTaHgapToe. B coor-
BETCTBWUM C 3TUM U3MEHEHC coaepKaHue pasgenos 3 u 7.



FOCTP 51901.16—2005
(M3K 61164:1995)

HAUMOHANBHBIA CTAHOAPT POCCUUCKOWN DEOEPALNMN

MeHeaXmMeHT pucka
NOBbLILUEHWE HAOEXHOCTK
CtaTucTu4yeckne KpMTepUN U MeTOAbI OLIEHKM

Risk management. Reliability growth. Statistical test and estimation methods

DataBeegeHns — 2006—01—01

1 O6nacTb NnpUMeHeHUA

Hacrtosawuia CTaHAapT onucbiBaeT Mogenn W KonndecTBeHHbIe MeTOObl CUEeHKW NOBbILUEHWUA HAaAeKHOC-
TH, OCHOBaHHble Ha daHHbIX 0b oTkazax CUCTEMbI, NONY4EeHHbIX B COOTBETCTBUN C nporpal\mvloﬁ NoBbILIEHNA
HagexHoCTW. 31 npouenypbl N0O3BONAOT oNnpenensATe TOMEYHble OUeHKW, A0BEepUTENBHbIe MHTepBanbl U Npo-
BEPATE rMNoTe3bl ANA XapaKkTepUCTUK NoBbiLUeHWUA HaaeXHOCTU CUCTEeMbI.

2 HopmaTHBHLIe CChINKKU

B HacToAweM cTaHOapTe UCTONb30BaHb!I HOPMAaTUBHbIE CCbINKA Ha cneayowWi ctaHaapT:
rOCTP51901.6— 2005 (M3K61014:2003) MeHeameHT pucka. [NporpaMmbl NOBbILUEHWUS HAAEXKHOCTA
(M3K 61014:2003 «flpozpammsi rioasitieHUs HadexHocmu», MOD)

MpumeuaHue — Mpu NONBIOBAHUM HACTOSALMM CTAHOAPTOM LenecooBpasHo NpoBepUTh JeHCTBUE CobINoM-
HOTO CTAHAAPTA B UHDOPMALMOHHOR cUcTeMe oBLIErc NoNb3oBaHua — Ha opULUMANBHOM CaiTe HALMOHAIBHOMG OpraHa
Poccuitckoi ©enepalym no cTaHaapTM3auum B ceT VIHTEpHET unu No exerofHo M3gaBasmMomMy UHhopMaLUoHHOMY ykasza-
Tenw «HauMoHansHble cTaHaapTbi», KOTOPLIA ONyGnMKoBaH No COCTOAHUIO Ha 1 AHBaPA TeKyLero roga, v no COOTBETCTBY-
OLWMM EKEMECAYHO M3OABAEMBIM MHDOPMALWOHHEIM YKasaTenam, onyGrnuKoBaHHBIM B TeKyLIEM rogy. Ecnu cebinouHbIi
CTaHOapT 3aMeHeH (M3MEHeH}, TO NPKU NONb2OBAHMU HACTOAWMM CTAHOAPTOM cnedyeT PYKOBOACTBOBATLCH 3aMEHEHHbIM
(M3MeHeHHbIM) cTaHaapToM. ECny cobinoYHbIN CTaHAAPT OTMeHeH Ge3 3aMeHbl, TO NONOKEHUE, B KOTOPOM AaHa CCbinka Ha
HEro, NPUMEHAETCA B YaCTU, HE 3aTparnsatolei aTy coblnky.

3 TepMHUHEI U cnpeAaeneHns

B HacToswem ctaHgapTe npumeHeHsl TepmuHbl no FOCT P 51901.6, a Takke cnegyrowne TEPMUHBLI ©
COOTBETCTBYIOLLMMI ONpeaeneHUs My

3.1 oTcpo4eHHan moaudmkauus (delayed modification): KoppextupyoLue uameHeHUs, KOTOPbIE BBE-
JEHbI B GUCTEMY MOCNE OKOHYaHUS UCNbITaHWA.

MpumMmeuaHune — OTCPOHEHHYID MOANGDUKALMIO HE NPOBOOAT B NPOLECCE UCMBITAHUA.

3.2 xoadubnumeHTachdekTMBHOCTY YRyHweHus (improvement effectivenessfactor): flona uHTeHcuB-
HOCTW OTKa30B CUCTEMbI, HA KOTOPYH OHA YMEHLLLWMACH B pe3yNbTaTe KOpPeKTUpYoLW el Mogudukauuu.

3.3 vcnbiTanma Tvna | (type | test): MicnbiTaHus, koTopble 3akaH4MBaKOTCA B 3apaHee onpegeneHHoe
BPEMS, UM UCMbITAHWR, ANS KOTOPbIX AaHHble 06 oTkasax MoryT BbITb NONy4eHbl B TeHeHWe BpeEMEeHH!, He 3aBi1-
csLero oT 0TKasoB..

n pamMmedaHNe — Hcneiranma Tuna | MHOrga Ha3blBaloT NCNBITAHUMAMK C OrpaHUYEHHbBIM BpEMEHEM.

WapaHue ochvymansHoe
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3.4 wcnoitanuva Tunall (type |l test): VicnbiTaHWA Ha NoBbILLEHWE HAAEKHOCTH, KOTOPbIE 3aKaHYMBaKTCH
NOCre HaKoMNNeHus ykasaHHOrG KONM4ecTsa OTKa30B, UMK UCMbITaHWS!, AaHHLIE KGTOPbLIX MOryT BbITb NOMNYYeHs!
B Te4EHWe BpeMeHH, 3aKaH4MBaKLLErocH OTKa3oM.

Il pumevHaHHne — Wenbitanua Tuna Il Horga HazbIBaloT MCNBITAHUAMM C orpaHU4EeHHbIM KOINMUMYECTBOM OTKA30B.

4 OBo3HavyeHMA

B HacTosWwem CTaHgapTe ucnonb3oBaHbl cnegyloLue 0603HaqeHNs;

Ay B — napameTtpbl MacwTaba 1 dopmMbl ANS CTENEHHOA Moasnu;
cv — KpUTUYEeCKUe 3HaMeHUsA 4NS NPOBEPKA TMNoTes;
d — KONWMECTBO WHTEPBAaNos AN aHanu3a CrpynnupoBaHHbIX OaHHbIX;

E;, E;, E — nHpusnayancHble kKoadUUMEHTb 3dheKTUBHOCTU YAYHLIEHWA U UX CPeaHee;

J — KOMWHECTBO Pa3NWYHLIX TUNOB HabndaemblX OTKa30B kaTeropun B;

Lj — YHMBEPCaNbHbLIE UHOBKCHI,

K, — KONWHECTBO OTKa30B KaTeropuu A,

Ky — KONWHECTBO OTKA30B KaTeropuu B;
k

K — konu4ecTBo HaBnaaeMbIX OTKas30B /-ro Tuna kateropuu B; Ky = Z K;:
i=1

M — napamMeTp cTaTucTudeckoro kputepus Kpamepa-Museca;

N — KONMWHECTBO OTKA30B;

N, — KONWYECTBO OTKa30B B i-M UHTepBarne;

MT) — HaKonneHHoe KoNMWYECTBO OTKA30B A0 UCTEYEHWUS BpEMEHK UcnbiTaHui T,

EIMT)] — matemaTudeckoe OXWAaHUE HAKOMNNEHHOMo KONUYECTBA OTKA30B AC UCTeYeHUs BpeMeHn 7,

(i -1); {i) — rpaHWUbl /-ro UHTEpBANa BPEMEHW UCTIbITaHUA AN CrPYNNMPOBaHHbIX JaHHLIX;
T — BPEM$ UCTbITAHWIA;

T, — HapaboTka Ao i-ro oTKasa;

Ty — 06uas NpoAoMKUTENEHOCTE UCTbITaHWA Tuna ll;

T — 06LWaa NpogoMmKMTENBHOCTL UCMBITAHWA TUNa |;

X? {v) — KBaHTUMb y2-pacrnpeneneHus ¢ v cteneHamin caoBoabl yposHs v
z — obulee obo3HaveHWe ANs NnapaMeTpa NoToKa 0TKA30B,

u, — KBaHTWIMb CTAHAAPTHOrC HOPMarbHOro pacnpeeneHuys ypoBHSA ¥;
% — MpOrHO3MpyeMbIii NapamMeTp NoToKka oTKa3os;

?dT) — napameTp NoToKa 0TKa30B B MOMEHT BpemeHn 1)

T — TeKyllee 3Ha4YeHWe CpeHEro BpeMeH Mexay oTKasamu;

B, — nporHosvMpyemMas cpegHasa HapaboTka Mexay OTKasamu.

5 CteneHHaa moaenb

B cTaTucTUdeckux npoueaypax ons cTeneHHoW MoAenuy NoBbILLEHUS HAOEXKHOCTU B KAYECTBE UCXOAHbBIX
JaHHbLIX UCNONB3YICT OTKa3bl M HapaboTKKM B Npouecce UCNbITaHWA. 3a NCKNKYeHUeM MeToaa NPorHo3npoBa-
HW# (cm. 7.6}, Mmogens NpMMeHsoT K 06 Wel coBokynHocTM oTkasos [cm. TOCT P 51801.6, pucyHok 2, xapakre-
pucTuka (3)] 6e3 nogpasfeneHUs Ha KaTercpuu.

OcHOoBHbIE YpaBHEHUs ANA CTENEHHOW MOAEeNNU NpUBeAeHbl B HACTOSLLEM pa3fene, a TeopeTuyeckas
WHopMaUUsa 0 MOSenu NpMBeaeHa B NpUNoKeHUn B,

MaTemaTudeckoe oxuaaHue obllero KoNnMYecTsa 0TKa308 A0 UCTEYEHUS BpeMEHUM UCMbITaHWA T onuckl-
BaeTCcs CTeneHHoW PyHKUnen:

2
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EIND)) =2T8, »>0, p>0, T>0, (1

roe . — napameTp macwTaba;
f — napameTp dopmbl (PyHKLMA 0B el 3dEKTUBHOCTH YNY4LUEHUS COOTBETCTBYET: MOBLILIEHUI Ha-

nexHoctu, ecny 0 < <1; coxpaHeHWo HAAEXHOCTH, ecni = 1; CHUXKeHWIO HageHocTu, ecnu B >1).
MapamMeTp NOTOKa OTKA30B B MOMEHT BpemMeHW T onuckiBaeTca ypaBHeHUeM

1) = FIND)] <267 110 T> 0. @

Takvm oBpasom, 06a napameTpa A W § BAMSIOT HA NapamMeTp NoTOKa 0TKa30B. YpaBHeHue (2) npeacras-
nsieT coboi yronHaknoHa kacatensHoid M Tk ocu T s MomeHTBpemMeHu T [cm. TOCT P 51901.6, pucyHok 6.

3HaqeHue cpefHeroc spemMeH Mexay oTkasamMi no UCteveHUn sBpemMeHn ucnbiTaHnia T onuceiBaeTcs
ypaBHeHuem

R
A7)

B 7.1 1 7.2 npuBeaeHbl OLEHKN MaKcMManbHoro npasgononoebus ans napametpos A1 . B 7.3 npusege-
Hbl KpUTEPUKW COrnacusa ang Mogend, aB 7.4 u 7.5 — npoueaypsl onpefeneHns 4OBEPUTENBHOTO UHTEpBaNa.
MpumMmeHeHWe MOAENW ANs NPOrHo3a NoBbILWEeHUs HAaOeKHOCTU onucaHo B 7.6.

Mozene UMeeT cneayolwne xapakTepHble 0CODEHHOCTU:

- MoJenke NpocTa Ans onpefeneHns OLeHOoK,;

- ecnu napameTpbl BbiNKM oL eHeHb MO NPOLLMLIM NPerpamMmmam, 310 — yA00HbLIA MHCTRYMEHT ANs NAaHu-
poBaHus ByayLIMX NPOrpaMm, MCNOMb3YLWMX aHaNorM4HbIe YCNOBWA UCNbITaHWA U Takne e KoadduUreHTbI
addeKkTUBHOCTU ynydwweHus (cM. pazgen 5 MTOCT P 51901.6, pasnen 6);

- MHOrAa Moaens faeT HepeanbHble 3HaveHUs [Hanpumep, z{ T) =« B MomeHT BpemeHu T=0, z(T) ctpe-
MUTCH K Hyno npu T, cTpemsLwemMcs K 6ecKkoHeMHOCTU], 0OHaKe 3TWU GrpaHUNEeHUs HE BAUSKCT HA NpakTuydeckoe
MCMNoNb30BaHWe Moaenu;

- MOJenb ABMNAETCH OTHOCWMTENbHG MHEPTHOW U HEYYBCTBMTENLHOW K YBENWYEHUWIO HAZEXKHOCTW cpa3y
NoCNe KOpPEeKTURYLWeR MogUdUKaL UM M MOXKET 4aBaTk 3aHWKEHHYo (NeccuMncTudeckyto) oueHky 8( 7), ecnu
TONBLKO HE UCMONB3YETCH ANA NPOrHo3nupoBaHusa {cm. 7.6);

- 0ObIMHbIA MEeToA OLUEHKW NpegnonaraeT, YTo MU3BeCTHO TOMHOE 3HaveHe HabnwgaemMbix HapaboTok, HO
BO3MOXEH ansTepHaTUBHbLIA NOAX0A, KOrAa 0TKasbl CrpynnMpoBaHsl B Npeenax U3BecTHOIo UHTepBarna Bpe-
MeHu (cm. 7.2.2).

oT) = (3)

6 UcnonbzoBaHue moaenu AnA NnaHUpPOBaHUA NporpamMmm ynyJdweHus
HapexHoOCTHn

B ka4ecTBe UCXOOHbIX AaHHLIX ANs Npoueayp, onvcaHHsx B 6.3 FTOCT P 51501.6, ucnonb3yoT ABe Benu-
YWMHbI, onpeaensemMble G NOMOLLLI MOAENEeA NOBbILLIeHU HAOeKHOCTU,

- ofuwee Bpems UCMbITAHWKA B Yacax, HeoBxo4umoe ANng BbINONHEHWA Leneid nporpamMmbi;

- MaTemMaTUdecKoe oXuMaaHue KONUMYecTBa 0TKas3os 3a 370 Bpems (oblee BpeMs UCMbITAHUA B Yacax,
HeobxoZUMoe ANs BbINONHEHWs Lienen nporpammbi ).

Bpemsa UCMbITaHUA 3aTeM A0MKHO BbiTh Npeobpa3zoBaHo B KaneHJapHoe BpemMs C 3annaHUpOBaHHBIM
BPEMEHEM UCMbITAHWIA B HELEMKD UMW MECSL C YHETOM OXKWAAEMOr0O NOMHOMO BREMEHU NPOCTOS (CM. HKE) 1
LPYrUX HeNpeaBUAEeHHbIX 06CTOATENLCTB, a KOMNMYECTBO OTKA30B YBENMYEHO C Y4ETOM NOSIBNEHUS NOCTOPOH-
HWX OTKa30B W MPOrHo3a NoMHOro BPemMeH  NpocTos,

B ka4ecTBe MCXOOHbIX AaHHbLIX MOTYT GbITh UCNONbL30BaHbLI NapamMeTpbl MOAENW, OLeHEHHbIe NC Npenblay-
WuM nporpammam, oToBpaHHble ¢ ydeTom Byayliero npUMeHeHns Ans UCnbITaHWA NogoBHLIX 3NemMeHToB,
MCMbITaTENBLHOW CPeabl, NPOUenyp yNpaBneHns 1 Ipyrux CyLLecTBeHHbIX hakTopos,

7 Ctatuctnuyeckue Metoabl OLLEHKN U npoBepKn rmnoTe3

7.1 Kpatkuih 0630p

B npouegypaxno 7.2 ACNONbL3YIOT JaHHbIe 00 oTKa3ax cUcTembl B npouecce nporpamMmmbl UCN bITAHWIA 4Ns
OLEHKW NOBLILWEHUA HAgEeKHOCTU U OUEHKWU HaaeHOCTM CUCTEMbI B KoHUEe ucneiTaHuid. OueHuMBaemoe NoBbl-
weHne HageXHOCTH ABNAETCH pe3ynbTaToM KOPPEeKTURYHOLWKX MO,EI,MCbMKaLIVIIFI, BBE&EHHbIX B CACTEMY B Npo-

3
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Uecce ucnsITaHuiA. Mpoueaypsbl, paccmaTpuBaemble B 7.2.1, npegnonarateT, 4To HapaboTka Ong Kaxooro
0TKasa u3BecTHa. B 7.2.2 paccMoTpeHa cuTyauus, Korga dpakTudeckoe BpemMs 0Tkasa HeW3BeCcTHO, a OTKasbl
CrpynnMpoBaHbl B MHTEpPBanbl BREMEHM.

Jns ucnbiTaHWiA TUNa | ¢ orpaHU4eHHbIM BpemMeHem 1% U MCnbITaHWiA Tuna || ¢ orpaHUYEHHBIM KonuYec-
TBOM OTKa30B T MCNONbL3YIOT pasHble hopmynbl (cM. 7.2.1).

Mocne npouenyp, enucanHbix B 7.2.1 1 7.2.2, nomxHbI BbiTb NPUMEHEHLI COOTBETCTBYIOLUME KpUTEPRWUM
cornacus (cm. 7.3).

B 7.6 paccMoTpeHa cuTyaluus, Koraa KoppekTupyowne mogudiukauui BBeAEHI B CUCTEMY NOCHE OKOH-
YaHWA UCMbITAHWA Kak OTCpOYeHHble Moaudukauni, MeTod NporHo3MposaHUa NO3BONSET OLUEHUTE Hadex-
HOCTb CUCTEMbI MOCME 3TUX KOPPEKTUPYIOLW WX Mogud ukauni.

7.2 HPOBepKa rmnoTe3 O NOBbIWWEHWN HAOQeXKHOCTU W OUeHKa NapamMeTpoB

7.21 Cny4ain 1 — v3BecTHbI Hapab®oTkK ONA Kaxaoro oTkaza

MeToa NPUMEHSIIOT TONLKC B TOM CRy4ae, ecniu HapaboTKy perucTpypyroT ANs Kax4oro 0Tkasa.

War 1: MckmodaeT nocropoHHue otkasbl {cm. 7.1 TOCT P 51901.6 u/wnu gpyrue cooTBeTcTBYOLME
MeToabl).

War 2: CocrasnsitoT Habop AaHHblx o HapaboTkax. Ans ucnsitaHui Tuna |l HeobXo4uMMO TakKe yuuTbIBaTL
BpEMS 3aBEPLUEHWUS UCTIBITAHWUA.

War 3: BeMMcnsoT TeCTOBYH cTaTucTuky U

#

N
25N
= ’:171\7 AN UCTIBITAHUA TUNa |; (4)
=
12

N—1 T
> h— (-
iz1 2

U= A WcnblTaHWiA Tyna |l (5)
N—1 o

12

Ty

roe N — obuee KONMYECTBO OTKA30B;
T*— obuwaa npogonKUTeNsHOCTL UCMbITAHWA TUNa |
Thw— obuaa NpogonKUTENEHOCTL UCTbITAHWA TUNa |l;
T; — napa6ortra fo i-ro oTkasa.

B cOOTBETCTBUKM C MMNOTE30/A O NOCTOAHCTBE HagekHOCTU (MOMEHTLI OTKA30B COOTBETCTBYIOT FOMOreH-
HOMYy npoueccy MNyaccoHa), ctatucTuka U/ noaYMHAETCs CTaHOapTHOMY HOPManbHOMY pacnpefeneHud co
cpeaHum Q U cTaHgapTHbIM oTKnoHeHuem 1. Ctatuctuka U mosket GbiTe UCNONb3osaHa ONs NpoBepku rmnore-
3bl 0 HANWYUW MONCAKATENBHOMC UMW OTPULIATENBHOMO U3MEHEHWUs HaaeXKHOCT He3aBUCUMO OT MOZEN NoBbI-
LIEHUS HAZEKHOCTH.

[BYCTOPOHHUWA KpUTEPUIA ANA NONOKUTENBHOrO UMK OTPULATENLHOTO U3MEHEHWUS C YPOBHEM 3HAYUMOC-
TW & UMEET KPUTUYECKUE 3HAYEHUS 149 M (—q__ o). TAE Hy__ /9 — KBAHTUMb CTAHOAPTHOrC HOPManbHOTo
pacnpeneneHns ypoBHs (1 — a/f2).

Ecnu U< (—itq__0) uAn U> ty__ 5, TO NPUHUMAIOT PELLIEHWNE O NOMOKUTENBHOM UK oTpULATENBHOM
N3MEHEHWM HAZEXKHOCTW COOTBETCTBEHHO. [lNs NpOAONKEeHUs aHann3a nepexoaaT K wary 4.

Ecnu (—uq__y ) < U< uy_ 5 TO NPUHAMAIOT pellieHre 06 0TCYTCTBAM NONOKMTENLHOMG AW oTpuua-
TENLHOro U3MEHEHWUA HAZEKHOCT U ANA YPOBHSA 3HaYMMOCTU . M aHanus 3akaH4uealoT. B atom cnydyae runotesy
06 3KcroHeHUWansHOM pacnpefneneHul HapaboTok Mexay nocnenoBaTtenbHbIMA OTKa3amMu (FOMOTeHHOCTH
npouecca lNyaccoHa) NPUHUMAIOT G YPOBHEM 3HA4YUMOCTU .. KpATUHECKUE 3HAYEHUA 1ty » U (—Uy_ 1») COOT-
BETCTBYHT O4HOCTOPOHHEMY KPUTEPUIO 415 NONOXUTENEHOMO UMW OTPULATENBHOMO U3MEHEH WS HAAEKHOCTH C
YPOBHEM 3HAaYUMOCTLN /2, KpUTUYECKUE 3HAaYEHWS 45 ABYCTOPOHHETO KPUTERWA G ypOBHEM 3Ha4umocT 0,20
coctasnawT 1,28 n (—1,28). Kputndeckoe 3HaveHue 1,28 cooTeBercTByeT OOHOCTOPOHHEMY KpUTEPUHD ANs
NONCXUTENBHOMO UBMEHEHUWS C ypOBHEM 3Ha4uMocTu 10 %. [lng Apyrux ypoBHER 3HAYMMOCTH MOXHO BbiBpaTh
KpUTUYECKUE 3HavYeHUs no Tabnuuam KsaHTMNed cTaHA4apTHOrO HOpPManbLHOro pacnpesfeneHus.

4
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LWar 4: Bel4McnaweT CyMMy

N
Sy = > In(T*/T;) ans vcnbiTaHui Tana | ()
i-1

nnn

N
S1 = > In(Ty /T;) ans ucnsitanui Tuna |1, (7)
i-1

LWar 5: BbluMcnawoT HeCMeLeHHY0 oL eHKY napamMeTpa f§ no dopmyne

[3 = N; ! AN UCMbITAHWA TUNA | (8)
1

nnn

fi= N.S‘_ 2 AnN# UCnbliTaHAA Tuna |l. ©)
1

Lar 6: BeluucnawT oueHky napameTtpa A no ¢gopmMyne

A= N/(T*)ﬁ’ ANA UCMbITaHWA TUNa | (10)
1nm

A= N/(fl'}v)ES ANA UCTbITaHWiA Tuna |l (11)

LLar 7: BbMUCNSIOT OLeHKM NapaMeTpa noToka oTkasos Z(7) U cpenHero BpeMeHn Mexay oTkazamu &(7)
ANs BpeMeHuW ucnbitaHuid 7> 0 no ¢opmynam:

ATy =T 12)
B(T) =1/ 2(T). (13)

MpumevyaHns

12(Tn é( T} — oueHkM NapameTpa NOTOKA OTKA30B U cpeaHei HapaBoTkU Ha 0TKas BMOMEHT Bpemenn 7>0ana I
M3 aManasona npeacTtasneHHeIx ganHeix. Ouenki gna Gyaywero spemeni 7 B TeHeHne Nporpammbl UCTILITAHWIA UMK g0 ee
03KMOAEMOr0 3aBeplUeHUs MOTyT BbITh NoNyYeHbl TOYHO TAK XKe, HO NONB3IOBATHCA UMK CriedyeT ¢ 06bIMHBIMKA NPedocTo-
POXHOCTAMM, CBA3AHHBLIMUW C 3KCTpanonsauMed. JKCTpanonauus He A0NKHA NPeBbILATE OXKUAAEMOr0 BpEMEHU 3aBepLUEe-
HWA UCNBITAHWA.

2 Ecnunporpamma ucnsimaHui sasepluena, o 6(7) ana T'= 7* unu T'= T, (cooTBeTcTBEHHO) ABNAETCHA OLEHKON

cpe,u,Heﬁ H‘apa6OTKVI Ha OTKa3a MCI'IbITyEMOlji CUCTEMBbBI B KOHUE NporpamMmmbl UCNbITaH WiA.

7.2.2 Cny4ai 2 — HapaboTkvM 06 beiMHEHLI B rpynnbl

MeToa npegHasHaveH Ang criyqas, KorAa Habop JaHHBIX COCTOWUT U3 U3BECTHbLIX MHTERBANOB BpEMEHU,
KaXAbIA U3 KOTOPbLIX COAERKUT M3BECTHOE KOMNWYECTBO 0TKa3oB. BaXHo MMEeTh B BUAY, YTO ANWHLI MIHTEPBaNoB 1
KOMWUYEeCTBO 0TKa30B B MHTepBanax He A0MKHbI BbITb MOCTOSHHBIMMU,

Bpems UcnbiTaHWid cooTeeTcTBYET UHTepBany (0; ') u pazbuto Ha d uHtepeanoe 0 < 1)< {2) < {d); i-iA
vMHTepBan — atonepuogepemMedn ot i —1)po #i), i=1,2, ..., d, {0)=0, £d) = T, BenuduHbl £({) MOryT NpUHA-
MaTb Nobble 3HadeHus ot 0 go 7.

LWar 1: McknodaeT NocTopoHHWE oTkasbl cornacHo 7.1 FTOCT P 51901.6 u/vunu opyrim cooTBETCTBYIO-
MM ACKYMEHTaM.

Lar 2: BeoaaT B Habop AaHHbIX KONUYecTBa oTkasos N, 3atukcupoBaHHble B --M UHTepsane [{i —1);
1), i=1,...,4d.

d
ObLee konM4ecTso paccMaTpuBaeMblX 0Tkazos N = Z N;.
i=1
Ang kaxgoro uHTepsana npousseneHue p;N He AOMKHO BbITh MeHee NATK (NP HeobX0AMMOCTI CMeX-
Hble UHTepBans| 06LequHAT), Fae

_)—ui—D (14)
! f(d) )
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LWar 3: Ansa d uHTepsanos (nocne 06beanHeHUs Npu HeobXoAMMOCTI) U COOTBETCTBYIOLLMX 3HAYEeHUIA N,
BbIMUCTIAOT CTATUCTUKY X2

d 2
X7y W — BN (15)
i=1 N
B cooTBeTCTBUU C TMMOTE30U HYNeBbIX U3MEHEeHWIA (Kor,ﬂ,a HapaﬁOTKM NOOMUHAKTCH rOMOreHHOMY Mpo-
ueccy MNMyaccoHa) ctatuctuka X2 pacnpeaeneHa s COOTBETCTBUN ¢ y2-pacnpeneneHuem ¢ (d — 1) cTeneHsMu
CBOﬁO,ﬂ,bl. Cratuctuka X2 MOXKeT ObITs UCNONbL30BaHa And nNpoBepK HaNnM4Y1A NoNoKUTenbHbIX WA OTpKUUA-

TenNbHLIX U3MEHEHWA HAOEKHOCTA HE3aBUCMMO OT MOAENU U3MEHEHWUW HAOEKHOCTH.
,D,ByCTOpOHHI/IIZ KpMTepMﬁ ANA NONCXUTENBLHONC N oTpuUartenbHOro M3aMeHeHunA ¢ yposHemM 3Ha4MMocC-
T o UMeeT KpUTUYEeCKoe 3HaveHne

CV=y3_,d—1). (16)

Ecnu XZZ CV, TONPUHUMAIDT peldeHe 0 NoONoXKUTENLHOM MNKA OTPHUUAaTeNnbHOM U3MEeHEeHNU HaOeXXKHOCTH,
LnA npooonkeHWA aHanMaa NnepexonaT K Luary4.
Ecrm X2< CV: TO NPUHMMAKT pelleHue ob OTCYTCTBUWU NONCKUTENBHBIX UMK OoTpUUATENBHBIX U3MEHE -

HWIA HAZEXHOCTU C YPOBHEM 3HAYMMOCTH o, AHANU3 3aKoHYeH. B aToM crniyyae runotesy ob 3kcnoHeHUMansHom
pacnpefeneHnd BpeEMEHW MeXay nocnenoBaTensHbIMY 0TkazamMu (roMoreHHblA npouecc lNyaccoHa) npuHW-
MatT C YPOBHEM 3HAYUMOCTH .

KpuTudeckue 3HaveHUs x%_ o{d — 1) onA pasnU4HbIX YPOBHEH 3HAYUMOCTU ¢ U cTeneHeil cBoboab
{d — 1) moryT 6bITh HaZeHb! B Tabnuuax KBaHTUNe:A x2 -pacnpegeneHuns.

War 4: Ans nepeoHavansHoro Habopa faHHbIX B COOTBETCTBUM C LUAroM 2 BbIMUCTIAOT OLUEHKY MaKCU-
MankeHoro npasaonofobus ons napametpa dopMbl B. OueHka MakcumMmaneHoro npasgononodus ona napaMer-
pa} — 370 3Ha4eHue B KOTOpOE YA0BNETBOPSAET CNeayoLLeMy YpaBHEHUID:

Zd: v [ 1P Ins(i) — 15 — P Inei — 1)
’ L 1G)F — 1 — 1)

i=1

— lnt(d)} =0. (17)

OuesugHo, uto £0) = 0, a Tarke #0)In £0) = 0. Bce 4neHs! £-) MOryT BbITb HOPMUPOBAHLI OTHOCUTENBHO
#{d), Torga nocnegHuid YneH ¢ In({#{c)) ncyeaHeT. [INs pelleHus 3Toro ypaBHeHWsl OTHOCUTENbHO B Heobxoaumo
MCMNonNbL30BaTh UTEPATUBHBIA METOA,

War 5: BblMMcNAKT OUeHKy napameTtpa A no popmyne

= N/ 1(d). (18)
LLar 6: BeucnsiioT oLeHKy napameTpa notoka oTkasos Z(7) v cpeaHee Bpems Mexay oTkaszamu O(T) ans
BpemeHn T'> 0 no dopmynam:
HT) =AprP = (19)
HT) =1/ (D). (20)
MpumevyaHnun

1 Z(Tyno(T) — oueHkn napameTpa NOTOKA OTKA30B U cpeaHei HapaboTk1 Ha 0Tkas B MoMeHT Bpemenn 1> 0 ans

Tus WMHTepBana npeacTaBeHHbIX AaHHbIX. SKCTpaI'IOJ'IMpyeMbIe OouUeHKK Ona 6y,qyu.|,er0 BpeMeHUu Vi: npouecce ncnelta-
HWA A B MOMEHT OXKMOAEMOro 3ageplisHUA UCNBITAHWA MoryT ObITh nonyyveHbel TOYHO TaK XKe, HO ICNONB30BaTh UX CNeay-
eT ¢ OBbIMHBIMK npeaoCcTOpOXHOCTAMK, CBA3AHHBIMA C 3KCTpaI'IOJ'IF|LI,IerH. SI{CTpaI'IOJ'IIpryeMbIe OUEHKM He AOOJTKHbI

BbIXOAMWTh 3@ FPaHULLbI 03U AEMOr0O BPEMEHK 3aBepLUEHUSA UCTIBITAHUA.
2 Ecnunporpamma ucneitaHui saesepliena, To 8 (1) ana T'= 1(d) aenaeTcs oueHkoil cpeaHei HapaBoTku Ha 0Tkas
CUCTEMBI Ha MOMEHT 3aBepLUEHUA MCNBITaHMWA.

7.3 Kpwutepwid cornacus

Ecnu U3BeCTHbI TOMHbIE 3HAYEeHUS HapaﬁOTOK, H906X0,EI,I/IIVIO MCcnone3oBaTb CJ'Iy‘-IaI;I 1 , BNPOTUBHOM Chny-
vyae HE.‘OSXO,EI,VIMO MCNoNek30BaTh cnyqaﬁ 2.

6
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7.3.1 Cny4ain 1 — w3BecTHbI 4aHHble 0 HapaboTKkax ANA KaXgoro oTkasa
na oueHkn napamMeTpa dopmMsl f cHavana cnegyeT UCNonbL30BaTh METOL B COOTBETCTBUM C7.2.1, 3aTEM
BbIMMCNNTL CTaTUCTUKY Kpamepa-Mu3seca:
2

M B .
=L+ % (Z) 2l (21)

2M A~ M|

roe M =Nu T=T* ona ucneiTadHuid Tuna l;

M=N—1uT=1T,anavenoitaiui tuna ll;

Ti<Tr=<... <1y

B rabnuue 1 npMBeaeHbl KPUTUHECKME 3HAYEHUS 3TOW CTAaTUCTUKM C YPOBHEM 3HaqnmocTuy 10 %. Ecnu
ctatuctaka C2( M) npesblluaeT KpUTUYECKOE 3Ha4YeHe, NpuseeHHoe B Tabnuue, To runoTesa o TOM, 4TO CTe-
neHHas Mogenk COOTBETCTBYET AaHHbIM, ACMKHA ObITe OTKNOHeHa. B NpoTUBHOM crydae runotesa JomkHa
BbITk NPUHATA.

Ecnu gaHHble o HapaboTkax U3BeCTHLI, ANS NONyYeHUs AONOAHUTENRHOW UHAOPMAaL U OTHOCUTENBHO
COOTBETCTBUA MOAENW AaHHbIM MOXeT BblTh UICNONbL30BaHa rpadsudeckas npouenypa, onnucaHHas HAXe.

Ins ucnone3oBaHWs rpadgudeckod npouenypbl HeoBXOOUMO OUEHUTH MaTeMaTUdecKoe OXuAaHue
BPEMEeHU j-ro oTKasa E[II}] 1 OTMETUTL Ha rpadpmke HeCOOTBETCTBUE C HabngaeMsIM BpEMEHEM j-ro 0TKasa
J‘}. B cooTBeTcTBUU C NpUnoKeHuem B

. /B
BT L) 7 =1y @2)

1A
3HaveHun (17 n3oBpaxaioT rpauyecku B COOTBETCTBUM C HabnioAaeMbiM BpemMeHeM oTkasa T; B
3

NUuHeRHoM MacwTabe (cM. NpuMmep, NpeacTaBneHHbIA Ha pucyHke A.1). BuayansHas cornacoBaHHOCTb 3TUX
ToueK ¢ NMH1el B 45° asnseTcs cybbekTMBHOW MEPCA NPUMEHUMOCTU MOZENN.

7.3.2 Cny4ai 2 — HapaboTkv 06 beiMHEHLI B rpynnbl

[aHHbIA KpUTEpPUii NPUMEHUM TOMBKO B CNyYae, Koraa 3 oLeHUBaloT Ha OCHOBE CrpynnUpoBaHHbIX AaH-
HbIX {CM. 7.2.2).

CpepHee KONMYECTBO OTKA30B B MHTEpBane spemeHn [#{i — 1); {{i)] annpokcumupyeTca doopmynoi

e, - 71[;(:‘)5 (i — )P j (23)

[na kaxgoro MHTepsana 3HaveHue e; He JOMKHO BbiTb MeHbLUE NATU. [pKM HEOBXOAUMOCTH CMEXHbIe
WHTEPBanb! MOXHO 06beuHATL. [1ns d nHTepBanos (nocne o6beauHeHUs Npu HeobXoaAMMOoCTU) u N, Tex xe,
4YTO B 7.2.2, BEIMUCAAIOT CTATUCTUKY!

XQZZd:(Ni_ei). (24)
e

i=1 i

KpuTudeckue s3HadeHWs sToR cTaTucTuku ans (d — 2) cteneHel ceoBoabl MOXKHO HalrTW no Tabnuue
¥2- pacnpeneneHus. Ecnu kputudeckoe aHaveHne Ans yposHs aosepus 10 % npesbiLIeHo, TO r1noTesa o ToMm,
4TO CTeneHHas MOLeNt adekBaTHO ONUCLIBAET CrPYNNUPOBaHHbIE JaHHbIE, A0MKHA ObITk OTKNOHEHA,

Ecnin Ha60p AaHHBIX COCTOUT N3 N3BECTHbLIX MHTEePBanoB BpemMeHW C N3BeCTHbIM KONMYeCTBOM OTKa30B,
Ana nonyyvyeHuA AOMONHATENBHOR MH(bOpMaLIVIVI O COOTBEeTCTBAW MOOen AaHHbIM MOXKET BbiTk UCNONB30BaHA
rpacdudeckasn npouenypa, onucaHHaa HAXe.

Ins kaxgoro nHTepsana, orpaHdeHHore Todkon £7) (ot 0 go 7)), konuvecTBo HabnwgaeMblX 0TKa30B
cocTasnaet

NG = SN, (25)

j=1

MaTemMaTdeckoe oxuoaHWe konudecTsa oTkasos F [ NV{#i))] oueHueatoT no opmyne

EIN((i))] = 5t ()P (26)
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3710 QBETM = 711‘(1')ﬁ -1
1)
Ipadhuueckas npoleaypa coCTOUT U3 NOCTROEHUA rpaduka
Py GO S
1(i)

aTawke nMHUM In & + (B — 1)In 7, 7> 0 (cM. npumep, 1306paxeHHbIi Ha pucyHke A.2). OB as uHdopmaLms
no MaTemMaTi4eckoMy ONMCaHWUIO CTENEHHOW MOAenu NpuBeaeHa B NpunoxeHuu B.

Ansa <1 3ta nuHWs ybbiBaeT. BusyansHas cornacoBaHHOGTL TOMEK G 3T0A NMHWE R ABNAETCA CyObeKTuB-
HOWA MEepPor NPUMEHHMMOCTU MOAENN.

Obwasa uHdopmMaLus no MaTeMaTUNECKOMY CNUCaHWI0 CTENEHHOW MOAENW NpUBeAeHa B NpUNoxeHun B,

(27)

7.4 NoeepuTenbHbIe MHTEpPBanbLl AN napameTpa ¢opMbl

MapameTp dopmMbl B B CTENBHHOWA MOAEMMW NOBLILUEHWS HAAEKHOCTU XapakTepuayeT Hanu4mMe n3MeHe-
HWUA HAZEXHOCTU U UX BeNUYKMHY. Ecnn 0 < f <1, uMeeTcs NoBbIWEHWE HAOEKHOCTU, ecnit §= 1, HET NOBLILLEHNS
HageXHOCTU, a ecnu § > 1, UMeeTCs CHUXEeHUEe HaeXHOCTH.

Mpu onpepeneHnn AoBeEpUTENBHOrC MHTEpPBana aAns [, korga U3BecTHbl HapaboTKM KaxJoro oTkasa,
MCnone3yoT cny4daid 1. [lng crpynnupoBaHHbIX 0TKa30B Heobxo4MMOo UCNoNEL308aTe Cnydan 2.

7.41 Cny4yain1 — n3BecTHbI HapaboTKKU oNA KaXAoro oTKkasa

LWar 1: BerauvensitoT f B cooTBETCTBUM ClWIAroM5B87.2.1.

LWar 2: VicnblTaHua Tuna |

[ns onpegeneHna ABYCTOPOHHEr o 40BEPUMTENLHOIO MHTepBana ans 3 ¢ ypoeHem aosepus 90 % Bbiunc-
nAT BeNUYUHb Dy 1 Dy

D, = MosCM), (28)
L - bl
2AN—1)
D, = KosN) (29)
U_ .
2AN — 1

KeanTtunu X%,DS: X(Z),gs onpenensoT no Tabnuuam ¥2-pacnpeneneHus.
HuxkHAs noBepuTenkHas rpaHiua ans p:

Brg =D P (30)
BepxHss AoBepuTenbHas rpanuua ans b

Bus =Dyp. (31)

CoOTBETCTBEHHO B U B 775 ABNSIOTCH OAHOCTOPOHHUMU HUKHEH U BEPXHE J0BEpUTENBHBIMWA rpaHuLa-
MU N8 B ¢ ypoBHeM fosepus 85 %.

MenbiTaHus Tuna ||

[lns onpefeneHua [BYCTOPOHHEro JOBEPUTENLHOTO UHTEepBana ang 3 ¢ yposHem nosepus 90 % Bbiunc-
nsoT BenuduHbl Dy u Dy;

_ N-yfos2(N — 1)),

Dy 2AN 1N _2)° 52)
.

HuxkHAA noBepuUTenLHan rpaH4dua ans p.
Brs = Dib. (34)

BepxHAa nosepuTensHas rpaHuua ans p:
Byg = Db (35)

CooTBeTCTBEHHO 37 5 U B ;5 ABAAIOTCH OAHOCTOPOHHUMM HIKHE U BEPXHE [0BepUTenbHbLIMIA rpaHuLa-
MU 4nA B ¢ ypoBHeM fosepus S5 %.

8
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7.4.2 Cny4ai 2 — HapaboTKvM 06 beiMHEHLI B rpynnbl

MpuBegeHHbIE NpoUeayphl ONPedeneHWs rpaHyL JOBEPUTENBLHOMO MHTEpBana NpMMeHMbI B TeX cnyYa-
AX, Korga oyeHka 3 Gbina onpegeneHa no CrpynnupoBaHHbIM AaHHbIM (M. 7.2.2).

War 1: BeMucnstoT (B cooTBeTcTBUMC 7.2.2, war 4.

War 2; BuMucnsiioT 3HaveHus senudnd ) (i=1,2, ..., d):

i) = :(%, i=1,2, .. .4 (36)

Lar 3: BeMUcnsa T 3Ha4YeHe BenUYUHbI AZ
N o N ~T2
d [P(i)B n PP — PG — 1P In PG — 1)@

47 i=1 [P(;‘)f" — PG — 1)13} ' (37)

LWar 4: BbMUCN#A KT 3HadeHue senuduHsl C:
c=_L (38)
N
War5: Ons onpegeneHus npubnuxeHHoro ABYCTOROHHETO LOBEPUTENBHOMC UHTEPBAaNa Ans § CypoBHEM
Aosepus 90 % BeMucnsAlT

o= (1,5%05 (39)

roe N — oblee KoNW4ecTBO CTKA30B.
LWar 6: HwxkHas goBepuTensHas rpaHuua ans

Brg=M@Ll—29). (40)
BepxHas goBepuTenbHan rpaHuua ans

Bug= Bl +9). (1)

Co0TBETCTBEHHO B} 5 U f3 ;5 ABASIOTCS OAHOCTOPOHHUMU HUXHEN M BEPXHEe! A0BepUTENbHBLIMIA rpaH1La-
MW 2Ns B ¢ yposHem gosepus 85 %.

7.5 JoBepuTenbHble UHTEpBaNbl ANA cpefHel HApaboOTKM Ha OTKa3

BcootBetcTBUM c7.2.1, war 7 8( T) sBnsietcs oueHkoi 6{ 7) (cpenHsis HapaboTka Ha 0Tka3). [ins Josepu-
TENbHbIX MHTepBanos 8( 7)), Korga M3BECTHbI HAapPaboTKY KaXaore oTkasa, MCNonbL3yoT cnydan 1. [ns crpynnu-
POBaHHbIX OTKA30B UCNONb3YHOT CNy4an 2.

7.5.1 Cny4yaih 1 — w3BecTHbI HapaboTKK ANA KaXX4Oro oTKasa

Lar 1: Borucnsiot 6(7) B cootBetcTBANC 7.2.1, War 7.

War 2: na onpegeneHns AByCTOPOHHErC JOBEPUTENBHOMC MHTEpBana ¢ yposHem Aosepus 90 % Haxo-

0AT 3HaveHus 1. u U/ ana cooteeTcTRyOWEro 0bbema ebibopkin N, ucnonbaya Tabnuuy 2 Ans UcnbiTaHWiA Tuna |
unu Tabnuuy 3 ong ucneiTaHuia Tuna .

War 3: HwkHss gosepuTensHas rpaHuua ans 8(77):

0,5 = LO(T). (42)
BepxHas gosepuTensHan rpaHuda ana 6 1):
By = UB(D). (43)

CooTBeTCTBEHHO B g U 8 ;7 ABMAOTCH OAHOCTOPCHHUMU HIBKHEN M BEPXHER A0BEPUTENbHBIMK rpaHuLa-
mu gns 8( 1) c ypoBHem gosepun 95 %.

7.5.2 Cny4ail 2 —W3BeCTHbI CrPyNNMPOBaHHbIE AaHHble

MpuBeaeHHbIE NpoUeaypPbl ONpeaeneHrs AOBEPUTENBHOrG MHTERBana NpUMeHUMb!, Koraa oueHka
Bblna oLUeHeHa no crpynnupoBaHHbIM AaHHBIM (CM. 7.2.2).

LUar 1: BelucnsioT f B cooteeTctBumMc 7.2.2 1 §( ) B cooteeTcTBMMc 7.2.1, war 7.
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LWar 2; BuiMucnsoT 3HaqYeHus senudud (0 (i=1,2, ..., d);

piy =10 =

2 2 27 e 2 d‘ (44)
T(d)

War 3: BblMUCAAKT 3HAaYeHUe BENUYUHbI A:
. R . .2
g [P(i)B n PG — Pi — 1P In PG — 1)5}

i1 [P(i)ﬁ — Pli— 1)'3}

LWar 4: BbiMUCNSAOT 3HaYeHUe BenuydruHbl D

D=|/%+1. (46)

War 5; Ang npuénumkeHHoro onpeaeneHys rpaHuL 4By CTOROHHErD 40BePUTEeNLHOTo MHTepBana anga 6( 1)
¢ ypoeHem gosepus 90 % BbIMUCNAIOT 3HAYEHUE BENUYNUHLI S

~ (L,64)D
§ =00, 47)

roe N — obllee KONMYECTBO OTKA30B.
War 6: HaxHAs noBepuTensHas rpaHiua ana 6(7):

0,5="0(T (1 —9). (48)
BepxHss nosepuTensHas rpanuua ana 6(1):
Bp =0(D (1 +5). (49)

CooTBeTGTBEHHO 8 5 11 875 ABNAOTCH OOHOGTOPOHHUMUW HYXKHER 1 BEPXHER AoBEpUTENbHBIMA rpaHuUa-
mu ana 6(7T) c yposHem fosepus 95 %.

7.6 MeTtoawka NporHo3MpoBaHKA

MeToguky NPUMEHSIOT B TEX CRAy4YasX, KOr4a KoppekTupylowve mogudukauui BKNKYaT B CUCTEMY
nocne OKOHYaHUs UCMbITaHWIA Kak 0TCPOYeHHble mogudukaumu. Llens 3agaqm coctonTt B TOM, 4ToBbI OLIEHUTL
HagEeXHOCTL CUCTEMBI NOCNE BBEAEHUA KOPPEKTURYHOLLWX MogudUKaL uiA.

LWar 1: BelgenawT oTkasbl kKateropuun A u kateropuu B (cm. FTOCT P 51801.6, onpegeneHus 3.10u 3.11).

War 2: MaeHTUUUMpYIOT BpeEMS NepBOoro NosIBNEHWs KaXJ0ro TUna 0TKa3os B KaTeropun B kak otaens-
HblA HaBop gaHHbIx. OnpefensitoT J — KONUYeCTBO pPa3NUYHbLIX TMMNOB OTKa30B kaTeropvu B.

LWar 3: BoinonHsoT wark ot 1 go 5 8 cootBeTcTBUN ¢ 7.2.1 gng aToro Habopa fgaHHbIX U oueHuBaloT 3,
ucnonbsya N=1u I unu Ty Ans nonHoro Habopa JaHHbIX.

Lar 4: HazHa4atoT kaxgomy U3 J 0TKazoB pasnuyHsIX TUNOB KaTeropun B B Habope gaHHbIX Wwara 2 koad-
huumeHT acpderTBHOCTU yAaydweHus £, i=1,..., J. 1ns kaxaoro u3 J 0TKaszos pasniyHbIX TUNOB kaTeropumn B
E{0< E;<1) ABNAETCH MHKEHEPHOW OLEHKOA OKUOAEMOr0 yMEHbLIEHWA MHTEHCUBHOCTY OTKa30B, BbI3BAHHOTO
MoeHTMdULMPOBAHHOW KoOPPeKTUPYIoLWed mogudurkaunen (cM. onpegeneHue 3.1).

BbiuucnsoT cpegHee £ 3Tux 3HaveHWid. Ecnu oHo npuemMnemo, ycTaHaBnNuBatoT cpegHuii koadbduuneHT
adhdbeKTUBHOCTH yNyyLeHns (Hanpumep, 0,7) BMECTO MHAMBUAYaNbHbIX HAa3HaveHuid £, i=1, ..., J, kak onuca-
HO BbiLLE.

War 5: OueHuBaoT NpOrHo3upyemslil NapaMeTp NOTOKa OTKA30B U CpedHIo HapaboTKy Ha OTKas!

| [ J L

ZP:TLKA"'ZKI'(I_EI')"'JBEJ’ (50)
i=1

roe K ,— KOMAYECTBO OTKA30B KaTeropuu A;

K, — xonunyectso HabniogaeMbIX 0TKa30B i-ro TUNa kateropun B;
T pasHo T unu Ty, B COOTBETCTBMM G LIArom 3,

Ecnu 3Ha4eHus Ei He Ha3HadeHbl, a eCTb TONLKO CpedHee E, TO Cpe,EI,HIAI;I YneH B KBagpaTtHblX ckobkax
CTaHOBWTCA PaBHbIM

roe KB — KONnu4ecTBO OTKa30B KaTeropun B.
B atom cnyvae I'IpOFHOZBMpyE.‘IVIbII;I napameTp NOTOKa OTKa30B

10
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Tabnuuya 1— Kputuueckne aHavenus ana kputepus Kpamepa-Muzeca ¢ ypoeHem aHauumoctn 10 %

(51)

M KpuTnyeckoe sHayYeHue M KpuTuueckoe 3HauveHve
3 0,154 13 0,169
4 0,155 14 0,169
5 0,160 15 0,169
6 0,162 16 0,171
7 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

MpumeyaHune — OAna nenwitannii Tuna I: M = N gna uenoimanuil Tuna Il: M= N — 1.

Tabnuuya 2— AsycTopoHHWE oOBEPUTENEHLIE MHTEPRANBI YpoBHA AoBepud 90 % ans cpeaHei HapaBoTky HA OTKas U

uenelTadnin Tuna |

N L o N L U
3 0,175 6,490 21 0,570 1,738
4 0,234 4,460 22 0,578 1,714
5 0,281 3,613 23 0,586 1,692
6 0,320 3,136 24 0,593 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 0,621 1,902 50 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 0,652 1,793 80 0,759 1,311

20 0,561 1,765 100 0,783 1,273

MpumevaHue — Ana N > 100
L= %(I‘F“O,Mvﬂ \/%]_2’
v="5 l(l—uo,sw/z \/%)_2*
TAE Uy 5 + o — KBAHTWUNb CTAHAAPTHOTO HOPMANLHOrO pacnpeaeneHus ypoBHs 100 (0,5 + 7 /2) %.

11
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Ta6nuya 3 — AeycTopoHHWE QOBEPUTENEHLIE MHTEPBANLI YpoBHA AoBepua 90 % ans cpegHeil HapaboTkW HA OTKa3 U
ucneiranHuin Tuna |l

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
5 0,3174 3,254 23 0.6160 1,859
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
9 0,4495 2,324 27 0,6400 1,582
10 0,4706 2,216 28 0.,4520 1,578
11 0.4891 2127 29 0,6503 1.566
12 0,5055 2,053 30 0,6551 1,553
13 0,5203 1,991 35 0,6763 1,501
14 0,5337 1,937 40 0,6937 1.461
15 0,5459 1,891 45 0,7085 1,428
16 0,5571 1,876 50 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 0,5857 1,752 80 0,7723 1,303
20 0,5940 1,726 100 0,7938 1,267

NMpumevaHue — Ona N>100

N2 2 -1
L‘T(H”Oﬁwﬂ \/%] ;

=Y (15 V)7

TA€ iy 5 4 o — KBAHTWMB CTAHOAPTHOTC HOPMANEHOTO pacnpefeneHys YPOBHS 100(0,5 + v/2} %.

12
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NpunoxeHve A
{cnpaeo4Hoe)

Yucnoeble NpUMepsI

A1 BeegeHwne

CrepgytoLyue YUCNOBLIE NPUMEPHI A MOHCTPUPYIOT UCMONb30BaHWE NpoLenyp, oNUCcaHHbIX B pazdene 7. B tabnuue
A.1 npueedeH NonHLIA HaGop AaHHbIX, UNNCTPUPYIOWMX METOALI, KOrAa U3BeCTHbI HapaboTkK, a B Tabnuue A.2 — ans
CrpYNNUPOBAHHBIX AaHHbIX. B Ta6nuuax A3 1 A 4 npueeasHbl faHHbIE ANA METOOMKU NMPOrHO3MPOBAHUSA, KOTAAa KOppPekK-
TUpYylowMe MoguchUKkaL MM O THECEHBI K KOH LY UCNBITaHWA. MprHeoGX0QMMOCTU B COOTBETCTEMM C 7.3 MPUMEHAT KpUTEPUK
cornacus. 3TU NpUMepbl MOTYT GbITb MCNOMB30BAHLI ANA KOHTPONA COOTBETCTBYOLMX KOMMBIOTEPH bIX NPOrpamm, pazpa-
BGoTaHHbIX 4NA peanM3auMi MeTodoR pasgenacr.

A.2 OnpegeneHue oUueHOK NoKazaTenei HageXKHoOCTH

HaGop gaHHbix B Tabnuue A.1 COOTBETCTBYET UCMLITAHUAM, 3akaHunBaloWnmMca Yepes 1000 4. 3Tu gaHHble ucnonb-
30BaHbl B npumepax A.2.1 nA.2.2 anancnemranuia tunalutunall. B crpynnuposanHoM BUAE 29TW AaHHBIE NPEACTABNEHBI B
Tadnuue A.2 ona npumepa A.2.3.

A .21 Npumep 1— ucnsimaxdua munal — Cnyuail 1 — uzeecmabi Hapabomyu 0ns kax 3020 OMKa3a

ITOT cnyyvai paccmoTpeH B 7.2.1. [laHHble Tabnuubl A.1 COOTBETCTBYIOT UCMBITAHWAM, 3aKaH4YMBaOLWMMCH Yepes
1000 u.

a} MNpoBepka runoTes Ha NoBLILWEeH e HaAEXKHOCTH

=—23,713. KpuTudeckne 3Ha4eHus Ans AByCTOPOHHETO KPUTEPUA C ypoBHEM 3HauyumocTi 0,20 coctasnsAtoT 1,28

—1,28. Nockonkky /< —1,28, UMeeTCA AOKa3aTENbCTBO NOBLILIEHWA HAAEKHOCTN M aHANU3 NPOAOITKASTCA.

b} OueHka napameTpoB

OueHkn napameTpoB CTeNeHHOW Mogenu

A =1,0694;

B = 0,5623.

¢)yQOueHka cpegHeil HapaboTk1 Ha OTKas

OueHka cpegHel HapaboTkKu Ha oTkaz 3a 1000 4 cocTasuna 34,2 4.

d} Kputepuii cornacua

C%( M) =0,038 ¢ M=52. [InA ypoBHA 3HaUMMOCTM 10 % KpUTUIECKOE 3Ha4eHNe B GOOTBETCTBMM G Tabnuueil 1 cocTae-
nseT 0,173. Mockonbky C2(Af) < 0,173, cTeneHHas Mogent NPMHUMAETCH (CM. 7.3 1 pUcyHOK A. 1).

e} AoeepuTensHelil MUHTepBan ana 3

ABycTOPOHHUA OOBEPUTENBH bIA MHTEPBAN ANA B ¢ ACBEPUTENLBHON BepoAaTHOCThIo 0,9 umeeT Bua: (0,4491;0,7101).

f) AoBepuTentcHbIl MHTEpBaN ANA cpegHeid HapaboTku Ha OTKas

ABYCTOPOHHWIA OBEPUTENLHBIA MHTEPBAN ANA cpeaHe HapaboTk1 Ha 0Tkas 3a 1000y, coOTBETCTRYIOWWA 0BEPU-
TensHol BepoATHOCTH 0,9, umeeT BuA: (24,2 4; 48,1 4).

A.2.2 fipumep 2 — ucnbimadua munall — Cayuail 1 — uzeecmubl Hapabomyu Ana kaxdo20 omkasza

OtoT cnyyaonucan B7.2.1. McnoneayloTea gaHHble TaGnuubl A1 ona ncnelTaH Mid, 3akaHanBao WMXCA Y4epe3 975 u.

a} MNpoBepka runoTes o NoBbIWEeHWA HAOEXKHOCTH

/= —3,764. Ana ypoBHs 3Ha4yumocTu 0,2 KPUTUYECKUE 3HAYEHWS AN OBYCTOPOHHEND KpUTEpUA cocTarnsiioT 1,28 n
—1,28. MNockonbky /< —1,28, MeeTca OKa3aTeNbCTBO NOBLILUSHWUA HAAEKHOCTU M aHanu3 NpoaohKasTcA.

b} OueHka napameTpoB

QOueHkW napameTpoB CTENEHHOW Mogenu

= 1,1067;

B=0,5594.

c)OueHka cpegHel HapaboTk1 HA OTKa3

OueHka cpegHel HapaboTkK1 Ha oTKaz 3a 975 4 cocTaeuna 33,5 4.

d} Kputepuii cornacua

CX(AM) = 0,041 c M=51. Ana ypoBHA 3HauMmocTi 0,10 KpUTHUECKOE 3HAYEHME B COOTBETCTBMM G Tabnuuei 1 paeHo
0,173. Nockonbky C2(AM) < 0,173, cTeneHHas Mogenb NpUHUMaETCH (GM. 7.3 1 pucyHok A.1).

e} AoeepuTentcHbld MHTEpBan gna f

ABYCTOPOHHWIA 4OBEPUTENLHBIA MHTEPBAN ANA ¢ A0BEPUTENLHOA BEpOATHOCTLI0 0,9 umeeT BMA: (0,4646:0,7347).

f) AloBepuTentcHbIil MHTEpBaN ANA cpegHeit HapaboTK1 Ha 0TKas

ABycTOpOHHWIA QOBEPUTENLHLIN UHTEpBan 47 cpegHe HapaboTKM Ha 0TKas, COOTBETCTBYIOLHWIA AOBEPUTEMNLHON
BepoATHOCTY 0,9, umeeT BuA: (24,3 4; 48,7 4).

13
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A.2.3 Npumep 3 — Cayuaii 2 — cazpynnupogaHHLie JaHHLIe

JT0T cnyvaim onucad B 7.2.2. Micnone3oBaHbl aHHbie Tabnuubl A.1. B Tabnuue A.2 npueeaeHbl 0TKa3bl, CrpynnMpo-
BaHHble B MHTepBansl no 200 4. AHanuz aToro HaGopa AaHHbIX JaeT pe3ynbTaThl, ONMCaHHbIE HIBKE.

a) MpoBepka runoTes O NOBLILEH MM HAAEXKHOCTH

X2=595 ¢ yeTblpbMaA cTeneHAMM cBoGoAbL. AN YpoBHA 3HaunmocTh 0,20 KpUTMYEcKoe 3HaYeHHe cocTasnaeT 6,0.

HOCKOJ’Ibe XZ > 6,0, nmeeTcs O0KA3aTENBCTBO NONOXKUTENBHOTO UNU OTPUUATENBHOINO UBMEHEHWUA HAAEXKHOCTHU U aHaNKU3

NpogoMmKaeTcs.
b} Ouerka napameTpoR
OueHkun napameTpoB cTeneHHoH Mogenu
& =0,9815;
B =05777.
¢} QueHka cpegHeil HapaboTkKn Ha oTkas
QOueHka cpefHei HapaboTkK Ha oTkaz 3a 1000 4 cocTaenna 33,3 4.
d} KpuTepuid cornacus
X2 = 2175 c Tpema cTeneHammn ceoBoasl. [INs ypoBHA aHaummacTi 0,10 KpUTUYEecKoe aHaYeHWe cocTasuno 6,25.

Mockonkky X2 < 6,25, cTeneHHas Mogenk NPUHUMAETCA (CM. 7.3 M pucyHok A.2).

e} AloeepuTensHblfl MHTEpBAN AnA B

[BYCTOPOHHWA AOBEPUTENBHBIA MHTEPBAN ANA 3 CA0BEPUTENEHON BEPOATHOCTEID 0,9 UMeeT BKUA: (0,3202;0,8351).

f) AoBepuUTensHLIA MHTepBan AnNd cpegHed HapaboTkK HA OTKa3

[ByCcTOPOHHWIA QOBEPUTENLHLBIA UHTEPBAN ANs cpedHe il HapaBGoTku Ha 0TKas, COOTBETCTBYIOLMA JOBEPUTENBEHON
BepoaTHOCcTU 0,9, umeeT Bua: (16,6 4; 49,9 4).

A.3 MporHoznpyemble oUeHKN NoKazaTenel HagexXHOCTH

JaHHbIA NpUMep UNNCTPUPYET pacUeT NPOTHO3MPYEMBIX OLEHOK NoKasaTenei HagexXHOCTU (CM. 7.6), korga Kop-
PEKTUPYIOLL e MOgUMDMKALMN BBEOEHLI B CUCTEMY B KOHLLE UCTBITAH M.

A.3.1 Npumep 4

OcHoBHble aHHbIe, UCNONb3YeMbIE B NPUMepe, NpueeaeHs B TaGnuue A.3. UmeeTca obee KoNMMeCTBO OTKA30B
N=45¢ K, =13 kaTeropusamn 0TKa3os Np1 oTCyTCTENN Ko ppekTupylowel mogudmkauuu. B konue 4000 yncnsimanmnii B cuc-
Temy 6b1n0 BBefieHO /= 16 pasnuuHbIx KOpPeKTMPYHOLLIMX MO chUKaLWIA, HanpaBNeHHbIX Ha oTkaskl K = 32 kaTeropuun B.
KaTeropua anA kaxpgoro oTkasa npusegeHa e tabnuue A.3. Btabnuue A4 npeacTasneHa gononHuTensHan nHgopmaums,
ucnone3yemMas Anga NporHo3MpoBaHus.

Warn npouenypbl

War 1: UgenTucnympyioT kaTteropum oTkazos A n B.

BpemeHa nosBneHua oTka3os kateropuid A u B uaentudmunposanbl B Tabnuue A.3. HapaGoTtku ana 16 paznuyHbix
TUNOB OTKA30B kaTeropuu B npusenerbl B Tabnuue A 4, ctonGey, 2.

War 2: MUgenTucbnLMpyloT NEPBOE NOABNEHWE OTKA30B Pa3NUUHbLIX TUNOB KaTeropuu B.

BpemeHa nepeoro NosBNeHWA 0TKa30e ana 16 paanuuHelx TUNoB kaTeropui B npueegerbl s Tabnuue A4, ctonGew 3.

War 3: AHanuaupyoT QaHHBIE NEPBOTO NOABMEHWA OTKA30B.

HaBop gaHHbix Tabnuus A4, ctonfua 3 npoaHanM3MpoBaH B COOTBETCTBUM C waramu 4—8 u3 7.2.1. PeayneTaThl
NpUBEAEHbE! HKE.

OueHka napameTpos

OueHkn NnapaMmeTpoB CTENEHHOW Mogenu

i =0,0326;

B =0,7472.

OueHka napameTpa NoToKa NEPBOro NOABNEHNA OTKa30B

OugHKa MHTEHCUBHOGCTM OTKA30B PA3NUUHBLIX TUNOB KaTeropuu B ana nepsoro noasneHus 3a 4000 4 cocTaeuna
0,0030 4",

KpuTepun cornacua

C2(M)= 0,085 ¢ M=16. AnA yposHA 3HauMmocTn 0,10 KpUTUUECKOE 3HaYEHME B COOTBETCTBIMM ¢ Tabnuuei 1 cocTa-
Buno 0,171. Nockonkky C2(M)< 0,171, cTeneHHaa Moaenk NpUHATa ANA BPEMEeH NepPEOro NOARNEHWA OTKA30R Pa3NMUHbIX
TUNOB KaTeropuu B .

War 4: HaznauaioT koacpcbuumneHTol 3cbhekTUBHOCTU yNyULIEHUA.

MpuMep HasHavYeHHbIX MHAUBUAYaNLHbIX KoathhUuneHToB aththeKTUBHOCTI YNyYLIEHUA ANA KEKA0W KOPPEKTUPYIO-
wei moancukaumm npusegeH B Tabnuue A4, ctonGeu 5. Cpegree atux 16 koadhdpuumenTos achdpexkTuBHOCTH COCTaBNAET
0,72. CpegHee B AuanazcHe 0,65—0,75 ABNAETCA TUNWYHBIM (OCHOBAHO HA UCTOPUYECKOM ONbITE).

War 5: QueHnBaT NPOrHO3UPYEMEIA NapaMeTp NoToKa OTKA30E.

AnAa BoluACNEHNUA MPOTHO3UPYEMOTO NapamMeTpa NoTOKa 0TKA30E HeoGXOAUMbI 3HAYEHUA CNEaYIOWX BEMUYUH:

T =4000uy;

K, =13

14
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J =16;

B =07472;

E =072

K, — T1abnuua A4, ctonbeu 4;
E, —Tabnuua A4, ctonteu 5.

{
OueHka NporHo3npyemMoro napaMeTpa NoToka 0TKazoB B MOMEHT BpemeHn T'= 4000 J (koHel ncnelTaH Wi} cocTaBu-

na0,0074u 1.
War &6: OueHUBaIOT NPOrHO3MpYEMOE 3HaYeHue cpeaHei HapaboTkM Ha OTKas.
MporHo3npyeMasn oLeHKa cpefHed HapaboTKkM Ha 0Tkas cocTaeuna 135,14,

MpumMeyaH e — be3noBhilUeHUA HadeXHOCTU B TedeHue 4000 Y ougHka cpeaHeid HapaGoTKM Ha 0TKa3 3a 3ToT
nepuod coctasvna 88,94 (4000/45). YeenuyeHne NnporHoanpyemMon ougHkM cpegHei HapaBoTkM Ha 0TKas BbI3BAHO BBEdE-
HWem 16 koppekTMpyoWnx Mogudrkaunia ¢ cooTBETCTBY WMMK koadduuneHTamun achcpekTMBHOCTH. Heobxogrmo npu-
HAMATb BO BHUMaHWE YYBCTBUTENLHOCTE NPOTHOZUPYEMOrO 3HavyeHWs cpegHeid HapaBoTKM Ha OTKA3 K HAZHAYEHHBIM
koacbcpuumenTam achcbexTusHocTu. Ecnu 661 Geino HazHaveHo cpegHee 3HadveHue koadduumnenTor achderxTueHocTn 0,60,
nporHosvpyemoe 3HadeHue cpegHei HapaBoTkM Ha oTkas paeHAnock Gel 121,3 u. CpegHee 3HaveHne koachduumneHToB
acpdpexkTBHOCTM 0,80 gaeT NporHo3upyemMoe 3HaueH e cpegHeld HapaboTki Ha 0Tkas 138,1 4.

Ta6nuuya A1—TonHble gaHHble — Bce 0TKasbl U HapaboTku anA ucneiranui Tuna l 7= 1000 4, N= 52

3 4 10 15 18 19 20 25 39
41 43 45 47 66 88 a7 104 105
120 196 217 219 257 260 281 283 289
307 329 357 372 374 393 403 466 521
556 571 621 628 642 684 732 735 754
792 803 805 832 836 873 975

Tabnuuya A2 — CrpynnupoBaHHble gaHHble Tabnuuel A.1 gna npumepa 3

Homep rpynnel KonuyecTBe 0TKa30B Bpemsa ucneimaHii, COOTBETCTBYIOLWEE NPaBOoK TOYKE MHTEPBANa rpynne.l, Y
1 20 200
2 13 400
3 600
4 800
5 1000

Tabnuuya A3 — MNonHele gaHHble ANA NPOrHO3MPYEMBIX OLEHOK NpuMepa 4 — Bce oTkasbl U HapaboTkun 7% = 4000 v,
N=45 K\=13, Kz =32, /=16

HapaboTtku 1 nx knaccudukaums no kateropuam A/B  {BknoHasn Tunel 0TkasoBe kateropru B)
T,
KaTeropus

150 253 475 540 564 636 722 871 996

B1 B2 B3 B4 B5 A B5 A B6
1003 1025 1120 1209 1255 1334 1647 1774 1927

B7 A B8 B2 B9 B10 B9 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 B5
3502 3646 3649 3663 3730 3794 3890 3949 3952

B3 B10 A B2 B8 B14 B15 A B16
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Ta6énuuya A4 — Paanuunble TMNEBI OTKA30B kaTeropuu B uz TaGnuusl A3

Bpems nepeoro noseneHus

KonuyecTeo

HazHaveHHas

Tun Bpems oTkaza, ¥ OTKa3a, 4 HabnoaeHWA ahpeKTUEBHOCTE DaKTOpOB
1 2 3 4 5
1 150; 260 150 2 0,7
2 253; 1209; 3663 253 3 0,7
3 475; 3502 475 2 0,8
4 540; 3154 540 2 0.8
5 564; 722; 3420 564 3 0,9
6 996; 2747 996 2 0,9
7 1003 1003 1 0,5
8 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

MatemMaTuveckoe oxuaaHwe
HapaboTim o oTKasa, 4

|
200 400 600

| |
800 1000

Habniogaeman HapaGotka

A0 OTKa3a, 4

PucyHok A.1 — duarpamma paccesHusa HapaboToK, OCHOBaHHAA Ha AaHHBIX TaGnuub A1
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OTkaabl
HapaGoTtka

0.204

0,10+
0,09
0,08
0,07

0,06
0,05

0,04 T T T 1T 1T T 11
200 300 400 500 700 800 2000
Hapabotka, 4

PucyHok A.2 — OTHoLweHWe HabnogaeMoro 1 OLEHEHHOM0 KoNMYecTBa OTKa30B
K HapaboTKe Ha OCHOBE AaHHBIX TAGNMUB A2
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Npunoxenne B
{cnpaBo4Hoe)

Moaent cTeneHHOro 3aKoHa NOBLIWEHWA HAOEXHOCTHU. OGI.I.IaH MHQJOpMaUMH

B.1 Moctynar QyaiHa

Haubonee yacto ncnone3yemas Mogenk NoBbileHWA HagexHocTu Geina onvucana k. T. QyaiiHom B 1964 . [1].
OyaiiH aHanMaupoBan AaHHbIe OTKA30B A8 pAga CUCTEM B NPOLECCE TUNOBLIX UCMbITaHUA. OH 3aMeTWUN, YTO HAKONMEHHOE
konu4yecTeo oTkazos M T}, aeneHHoe Ha HakonneHHoe Bpema ucnelTaHuil T, ymeHsLWAETCH U CTPEMMUTCH K NPAMOR MUHUK
npu nocTpoeHun rpacuka B norapudmudeckom macwtade, T. . NpUBIUZMTENEHO,

In (MD)/T)y=6—alnT, 6>0,a>0. (B.1)

OyaiH uccnegoean atu rpacnki M caenan BelBo, YTO HAKONNEHHOE KONUYECTBO OTKA30B aNnNpoKCUMUPYETCA CTe-
NeHHON pyHKUKERA, T.e.

MD=1rTB L>0, p=1—o0. (B.2)

Onupasce Ha aTu Habniogenus, Ayalid sanucan ana MrHoBEHHOMO 3Ha4YeHWsA NapamMeTpa NoToKa OTKA30B B MOMEHT
BpemeHun 1"

iN(T) —AgTP L T 0. (B.3)
dr
Torga MrHOBEHHOE 3HaueHUe CpeﬂHeﬁ HapaGOTKM Ha 0TKa3
L—B B.4
(ABTB“)A:L?LB ) ®4)

MokazaTenb ee=1— [} MHOrga Ha3bIBaT «MHTEHCUBHOGCTLIO pocTay .
nOCTyJ'IaT ,ElyaFlHa ABNAETCA AETEPMUHUPOBAHHBIM B TOM CMbICIE, YTO OH AaeT Mogenb NOBbILUEHWA HAOEXKHOCTH,
HO HE OMUCbIBAET U3MEHYUBOCTb JaHHbIX.

B.2 CreneHHasa mogenb

N.X. Kpoy B 1974 r. [2] paccMOTpen CTEeNEHHYD MoAent U3MEHEHWIA HAOEKHOCTM U chOPMYNUPOBaS OCHOBHYIO
BEPOATHOCTHYIO MOJENbL OTKA30B Kak HeromoreHHeld npouecc Myaccona (NHPPY), {N(T), T> 0}, co cpegHum

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

1 pyHKLMER NOTOKA OTKA30B
A = wpTh—L (8.6)
Monens Kpoy oueHb noxoska Ha mogens Ayaina. O6e 3T MOAeny MCNonb3yoT oaHo 1 To e BelpakeHue LTP ans
OXWMAEMOT0 KONMYECTBA OTKA30B B MOMeHT BpeMeHn T. OnHako mogens Kpoy no3eonseT onpeaenTh BEPOATHOCTL TOTO,
yto N{7)} npUMET KOHKPETHOE 3HAYEHWE B CNegyioLeM BUAE:

Pr[N(T) = n] ,n=10,1,2,

n!
B cooTBETCTBUM C 3TON MOoAENbIo
E[?»Tjﬁ] =Li=12 .., (B.8)

roe 1; aensdetca HapaboTkoi 0o j-ro oTkasa.
~1/B
D70 gaeT nonesHoe nepeoe NpUbnuKeHue E[i‘}] = (%) L j=1.2, ..

Ana HapaGoTk4 4o j-ro aTkasa.
EcnupB=1,Toz( 7} = A MHAPaBOTKU MeXay NoCNeaoBaTeNbHBIMU OTKA3AMU NOJYUHAIOTCA NOKa3aTeNsHOMY pacnpe-

JeneHuo co cpegHum 1/4 {romoreHHbIiA Nnpouecc MNyaccoHa), He BNUMAA HA NOCTOAHCTBO HageKHoCTW. DyHkumA Z( T} ymeHs-
waeTca ana B < 1 (nonoKuTensHblE U3MEHEHUA} U yBenuuuBaeTcA Anga > 1 (oTpyuyaTtensHble U3MEHEHUA).

CrteneHHas mofenk nosbileHnA HagexHocTu NHPP, asndtowanca BepoATHOCTHOR MHTEpPNpeTaL e noctynara
Hyalina, ncnone3yeT CTporne CTaTUCTUYECKUE NPoLLeaYPE! ANA MeToAa OLEHKW NOBLIWLEHUA HadexHocTU. OHa no3sonaeT
onpedensaTh OLeHKA MakcumansHoro npaegenodobus 1 rpaH v s AoBEPUTENEHOIC MHTEPBANA ANA NapaMeTpoB MOENA U
nokasarenei HageXHOCTU CUCTEMBI U NPUMEHATL KpUTepKuK cornacua. CTeneHHaa mogens NHPP 6eina pacwmvpera Kpoy
B 1983 r. [3] AnA NporHo3MpoBaHUA NOBLILIEHUS HAOAEXKHOCTHU.
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