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rocT P 51901.16—2005
Mpeancnosue

Llenu 1 npuHumMnel cTaHaapTusauum B Poccuitickoin ®enepaumm yctaHoBreHbl PefepanbHbiM 3aKOHOM
oT 27 nekabps 2002 r. N2 184-93 «O TexHu4eckom perynupoBaHumny», a npasuna npuMeHeHus HalMoHanbHbIX
cTaHpgapToB Poccuiickoit ®enepaummn — FOCT P 1.0—2004 «CraHnapTtusauus B Poccuiickont ®efepauuu.
OCHOBHbIE MONOXEHUS»

CBepeHusA o cTaHpapTe

1 NOArOTOBJIEH OTKpbLITLIM aKUMOHEPHLIM 06LLecTBOM «Hay4yHo-uccnenoBaTernbCkuin LIGHTP KOH-
TPONS U AMAarHoCTUKM TexHu4eckux cuctem» (OAO HMLL K1) Ha ocHoBe cO6CTBEHHOMO ayTEHTULHOIO Nepesoaa
cTaHfapTa, yKazaHHOro B nyHkTe 4

2 BHECEH YnpaeneHueM pa3sutusi, MAHGOOpMaLMOHHOIO obecneyeHus U akkpeauTaummn PenepansHo-
ro areHTCTBa N0 TEXHUYECKOMY pPeryriupoBaHuIo U METPONOruu

3 YTBEPXEH W BBEJEH B JEWCTBWE lMpukasom denepanbHOro areHTCTBa Mo TeXHUUECKOMY
perynvupoBaHmio n meTponormu ot 30 ceHTsabps 2005 . Ne 235-ct

4 Hacrosmin cTtaHOapT siBnNsieTcs MOAMMPUUMPOBAHHLIM MO OTHOLUEHUID K MeXAyHapoaHOMY
cTtaHgapty MOK 61164:1995 «[lMoBbilweHne HagexHoCcTU. CTaTUCTUYECKUE KPUTEPUU U METOABI OLIEHKU Y
(IEC 61164:1995 «Reliability growth — Statistical test and estimation methods») ans BbInoNHeHns npaBoBbLIX
UIM HOPMATUBHO-NPaBOBLIX TPe6oBaHUM, yCcTaHOBNEHHbIX B Poccuiickoit defepaumn, NyTemM BHECEHURA TeX-
HUYECKNX OTKITOHEHUI, 06 BSACHEHME KOTOPbIX fl@aHO BO BBEAEHUU K HACTOSLLIEMY CTaHAAPTY.

HaumeHoBaHWe HacToslLLero cTaHaapTa U3MEHEeHO OTHOCUTENbHO HAMMEHOBAHUS YKa3aHHOro Mexay-
HapoZHOro cTaHaapTa Ans npuseseHus B cootBetcreue ¢ FOCT P 1.5—2004 (noapasnen 3.5)

5 BBEJEH BINEPBbIE

UHgopmayus 06 U3MeHeHUsX K HacmosaweMy cmaHOapmy nybrnukyemcsl 8 exe2o0H0 usdasaeMoMm
UHhopMayuoHHOM ykasamene «HayuoHasnbHbie cmaHOapmbi», a meKcm uaMeHeHul U ronpasok — 8 exe-
MeCSYHO u30aeaeMbix UHGHOPMAUUOHHbIX yKkazamensax «HayuoHanbHbie cmaHO0apmbl». B criyyae nepecmom-
pa (3aMeHbl) unu OmMeHbl Hacmosuezo cmaHOapma coomeemcmeyoujee ysedomrneHue 6ydem
onybnuKoeaHo 8 exemMecsHHO u3dasaeMoM UHEHOPMaUUOHHOM yKka3amerne «HauyuoHanbHble cmaHOapmbi».
Coomeemcmeyioujasi UHGhopMayus, yeeOoMsieHUe U meKcmbl pasMeujaromcsi makxe 8 UHGhopMauuoHHOU
cucmeme obujez0 nonbL308aHUs — Ha oghuyuasibHOM calime HayUOHannbHO20 opeaHa Pocculickol ®edepa-
yuu no cmarO0apmu3sayuu 8 cemu lHmepHem

© CranpapTtuHdgopm, 2005

HacTosiwuii craHaapT He MOXeT GbITb NOMTHOCTLIO UMM YAaCTUYHO BOCNPOU3BEAEH, TUPAXKUPOBaH 1 pac-
npocTpaHeH B kayecTBe 0uLManbHOro 3nanus 6es paspelueHus GeaeparnbHOr0 areHTCTBa Mo TEXHUYECKO-
My perynupoBaHu1io U MeTPOMNoruun



FOCT P 51901.16—2005

CopepxaHue
1 OBNaCTB MPUMEHEHUS . . . . . o o ot e e e i e e e e e e e e e e e e e e e e 1
2 HOPMATUBHBIE COBIMTKM. .« o v v v v v e v e e e e e e e e e e e e e e e e e e e e e e e e e et e e et e 1
3 TEPMUHBI MOMPEAGIIEHUS . . . o . v v v v v it e e et e e e e e e et et 1
4 OBOBHAUEHUS . . . o o v o o o et i e e e e e e e e e e e e e e e e 2
5 CTEMEHHAAMOMERTIID - - .« « o v i v e et i e e e e e e e et e e e e e e e e e e e e e e 2
6 Wcnonb3oBaHue mofenu Ans NnaHUpoBaHUS NPOrPaMM YNyYLUEHUA HAAEXKHOCTM . . . . . . . . . . . . . . . 3
7 CTaTUCTUYECKME METObI OLEHKA M MPOBEPKU TUMOTEB. . . .« « o v v v e e vt e e e e e e e e e e e e e e e 3
MpunoxeHue A (CNPaBOYHOE) UUCTIOBBIE MPUMEPDBI . « « . o« v o v v v e e e i e e e e e e e e e e e e e 13

MpunoxeHue B (cnpaBoyHoe) Moaenb CTeneHHOro 3akoHa NoBbiLLeHUs HaaexHocTU. O6Las uHdopmaums. 18
Bubnvorpacus



FOCT P 51901.16—2005
BBegeHue

HacTosilumin ctaHaapT OTHOCUTCSA K KOMIIIEKCY CTaHOApPTOB, PacnpoCTPAHSIOLMXCA HA MEHeKMeHT
pucka, U B YaCcTU METOAI0B aHanusa pucka passusaeTt u gononHset FOCT P 51901—2002 «YnpaBrneHue Ha-
OEXHOCTbIO. AHanu3 pucka TeXHONorM4Yeckux cuctem». MNpueBeaeHHbIe B cTaHaapTe MeToAbl MOryT 6bITh Npu-
MeHeHB! As OLIeHKN BEePOATHOCTHBIX XapaKTepUCTUK TEXHUYECKUX CUCTEM (flanee — cucTema) Ha atane aHa-
nusa u oueHkun pucka. CraHAapT ONUCLIBAET CTENEeHHYD MoZenb MOBLILLEHUS HaAeXHOCTU W
COOTBETCTBYIOLLYIO MOESlb NPOrHO3UPOBAHUA U AaeT NOJdTarnHoe PyKOBOACTBO ANl MX MCNOSb30BaHUS.
CyuiecTByeT HECKOIbKO MOZienel NOBbILLEHUS HAaAeXHOCTHU, OAHAKO CTeneHHasi Mofierb SIBNSIeTCS OAHON 3
Haubonee LUIMPOKO UCToNb3yeMbix. HacToswwmIi cTaHaapT yCTaHaBNMBaEeT NpoLieaypbl OLIEHKU HEKOTOPbIX UK
BCEX XapaKTepUCTUK NOBbILLEHUs1 HaaexHocTU. MpuBeaeHHbIe B CTaHAapTe MeToAbl B KAYeCTBEe UCXOAHBIX
AaHHbIX UCTONbL3YIOT HAPabOoTKX 10 OTKA30B CUCTEMBI U BPEMS 3aBepLLIEHUS UCTIbITAaHUIA, €CTIU OHO He coBnaaa-
€T co BpeMeHeM nocneaHero otkasa. lMpeanonaraercs, YTo c60p UCXOAHBIX AAHHbIX ANs NOCTPOEHUA Moaeny
HauMHaeTCs Nocre 3aBepLUeHUsi BCeX NpeaBapuTesibHbIX TECTOB N0 CTabunusaummn HauyanbHOW MHTEHCUBHOC-
TW OTKA30B CUCTEMBI.

B oTnnuune ot npuMeHAeMoro MexxayHapofHOro CTaHaapTa B HACTOSILLUIA CTAHAAPT HE BKITIOUYEHbI CCbINKA
Ha M3K 60050 (191):1990 «MexayHapoAHbIi 3NeKTPOTeXHUYECKM cnoeapb. nasa 191. HapgexHocTs u
KauecTBO 06cnyxuBaHus» , MOK 60605-1: 1978 «McnbiTaHns Ha HAAEXHOCTL 060pyaoBaHus. YacTb 1. O6wme
TpeboBaHusi», MOK 60605-4:1986 «/cnbiTaHus Ha HaaeXHOCTb 06opyaoBaHuA. YacTb 4. MNpoueaypbl onpene-
NeHUsi TOYEYHbIX OLIEHOK U JOBEpUTESbHbIX FPaHULL O pe3ynbTatam onpeaenuTenbHbIX UCNBITAHWI Ha HaneX-
HocTb» U MOK 60605-6:1986 «W/cnbiTaHuA Ha HaaexHoCTb o6opyaoBaHus. Yacte 6. TecTsl Ans NnpoBepku
NPeanonoXeHUs 0 NOCTOSIHCTBE MUHTEHCUBHOCTHU OTKa30BY, KOTOpbIe HeLlenecoobpasHO MCNoNb30BaTh B HALU-
OHarlbHOM CTaHAApTe U3-3a OTCYTCTBUS NPUHATBIX FAPMOHN3UPOBaHHbIX HALMOHaNbHBLIX CTaHAAPTOB. B cooT-
BETCTBUM C 3TUM U3MEHEHO cCofiepXXaHue pasfnenoB3u7.
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HAULUWOHANBbHBIW CTAHAOAPT POCCUUCKOW OEANEPALMUM

MeHeKMeHT pucka
NMOBbIWEHUE HAOEXXHOCTH
CraTucTMUeCKMe KpUTepmMmM U MeTOAbI OLIeHKH

Risk management. Reliability growth. Statistical test and estimation methods

DartaBBegeHun — 2006—01—01

1 O6nacTtb npumeHeHun

HacTtoswuin CTaHAapT onucbiBaeT Mogenu n Konm4ecTteeHHble MeTOlbl OLIeHKU NOBbILLeHUA HaaeXXHoC-
TWU, OCHOBaHHbIE Ha AaHHbLIX 006 OTKa3ax CUCTEMbI, nony4YeHHbIX B COOTBETCTBUU C l'IpOI'paMMOﬁ noBblLIeHUus
HaZ@XHOCTU. AU npouenypbl N0O3BONAKT onpeaensTtb TOYeYHble OUeHKU, AoBepuTerbHble UHTepBans! U Npo-
BepPATb rMNoTe3bl A5 XapaKTepUCTUK NOBbILLIEeHUA HAAe>XXHOCTU CUCTeMb.

2 HopmaTuBHbI€ CCbISIKM

B HacTosiLLem cTaHaapTe UCNoNb30BaHbl HOPMaTUBHBIE CCbINKWA Ha creayloLuiA cTaHaapT:
FOCT P 51901.6— 2005 (M3K 61014:2003) MeHemxMeHT pucka. lNporpamMmbl NOBbILLEHNS HAOEXHOCTH
(MOK 61014:2003 «[pozpammbi nosbiuieHUs HaBexHocmuy, MOD)

MpumMmeyaHue — lpy NONb30BaAHUN HACTOALLIUM CTAaHAAPTOM LienecoobpasHo NpoBepUTL ASNCTBUE CCbINOY-
HOro cTaHgapTa B MH(pOpMaLMOHHO cucTeme o6LLEero Nonb3oBaHUA — Ha OULMarbHOM caifTe HaLMOHaNbHOMO opraHa
Poccuiickor ®epepaLmm no ctaHaapTMaaumm B ety MIHTepHET Unu No eXeroAHo U3gaBaemMoMy UHGOPMaLMOHHOMY yKa3a-
Tenio «HauvoHankHbIe CTaHAapTLI», KOTOPLIA ONY6NUKOBaH NO COCTOSAHMIO Ha 1 AHBaPA TEKYLLETO roAa, U NO COOTBETCTBY-
IOLLMM eXeMecsi4HO u3naBaemMbiM MHCDOPMALIMOHHBIM YKa3aTensaMm, OnyOnMKoBaHHbLIM B TeKylliem rofy. Ecnu cCbinouHbli
CTaHAapT 3aMeHeH (M3MEHEeH), TO NPM NoSIb30BaHUM HACTOALLMM CTaHAAPTOM ClEAYET PYKOBOACTBOBATLCA 3aMEHEHHBIM
(M3MeHeHHbIM) cTaHAapPTOM. Ecnu CCbINOYHbIN CTaHAApT OTMEHEH §e3 3amMeHbl, TO NoNoXeHWe, B KOTOPOM AaHa CCbifika Ha
Hero, NPUMEHAETCA B YaCTU, He 3aTparmBaloLLei 3Ty CCbINky.

3 TepMuHbI U onpeaeneHus

B HacTosilwem cTaHaapTe npuMeHeHbl TepMmuHbl no FOCT P 51901.6, a Takke cneayiowimMe TepMUHDbI C
COOTBETCTBYIOLLIMMU ONPEAENEHUSMK:

3.1 otcpoueHHan moaudumkaums (delayed modification): KoppekrupytoLue nameHeHus, KOTopble BBE-
AeHbl B CUCTEMY NOCNE OKOHYaHUSA UCTIbITAHUA.

MpuMeyaHne — OTCPOHEHHYIO MOANGDUKALMIO HE NPOBOAST B NPOLIECCE UCNLITAHWIA.

3.2 xoachdmumenT acpcpexTuBHOCTM ynyuwenus (improvement effectiveness factor): [lons uHreHcus-
HOCTM OTKa30B CUCTEMbI, HA KOTOPYIO OHa YMEHbLUUNACH B pe3ynbTaTe KOpPeKTUpYyloLLiei moanudukauuu.

3.3 ucnuitanus TmMna |l (type | test): UcnbiTanus, koTopble 3akaHYMBaOTCA B 3apaHee onpeaeneHHoe
BpeMms, UNnU UCnbiTaHWA, AN KOTOPbIX AaHHbIe 06 0TKa3ax MOryT ObITb NONYYEHbI B TEYEHNE BPEMEHMU, HE 3aBU-
CSILLIero OT OTKa30B.

n punmMmedyaHue — Ucnbitauma tuna |l UHOraa HasbiBaloT UCNbITAHUAMU C OrPpaHU4€HHbLIM BpEMEHEeM.

U3naHue opuumansHoe
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3.4 ucnbitannsa tvnalll (type Il test): UcnbiTaHns Ha NoBbILWeHWe HaIEXKHOCTH, KOTOPbIE 3aKaHYUBAIOTCSA
nocrie HakonIeHUs yKasaHHOro KoNU4eCcTBa OTKa30B, MNU UCMBITaHWS, AHHBIE KOTOPbLIX MOFYT 6bITb NONYYeHb!
B TeYeHUe BpeMEeHH, 3aKaHYMBAIOLLErOCA OTKa30M.

MpumeyaHue — UcnbitaHna TMNa Il MHOrAa Ha3bIBaKOT UCNIbITAHUAMU C OorpaHU4eHHbIM KONMU4eCTBOM OTKa30B.

4 O6o3HaueHus

B HacTosLLeM cTaHAapTe UCNONb30BaHbI crieayloLme 0603HaueHus:

A B — napameTpbl MacliTaba n hopMbl ANs CTeNeHHOW Moaeny;
cv — KpUTUYECKUE 3HaYEHUA N5 NPOBEpPKU rMNoTes;
d — KOSTMYEeCTBO MHTEpPBAsIOB ANA aHanusa CrpynnMpoBaHHbIX AAaHHbIX;

E, E;, E — vHameuayanbHbie ko3 dULIMEHT 3DMEKTUBHOCTM YYULLEHUS U UX CPe/IHee;

J — KONMYEeCTBO PasNUYHbIX TUNOB HabrnogaeMbIX OTKA30B kateropuu B;

i,j — YHUBepcarnbHble UHOEKChI;

K, — KONIM4YEeCTBO OTKA30B KaTeropuu A;

Ky — KONIU4eCTBO OTKa30B kaTeropum B;
k

K; — KONU4ecTBO HabrogaeMbIx OTKa3oB i-ro TMna kateropum B; Ky = Z K;;
i=1

M — napaMeTp CTaTUCTU4ecKoro kputepusi Kpamepa-Museca;

N — KONUMECTBO OTKA30B;

N; — KONUYeCTBO OTKA30B B i-M UHTepBare;

MT) — HaKoMmeHHoe KOMNM4eCTBO OTKa30B 10 UCTeYeHUsi BpeMeHU ucnbitaHui 7;

EIN(T)] — maTemaTmuyeckoe OXuaaHUe HAaKOMNNEHHOTO KONMYeCTBa 0TKa30B A0 ucteveHus spemequ T

i -1); i) — rpaHWUBI i-ro MHTEpBana BpeMeHU UCTbITAHUI AN CTPYNNUPOBaHHbBIX AAHHDIX;

T — BpPEeMs UCTbITaHMIA;

T; — HapaboTKa A0 i-ro 0TKa3a;

Ty — obLasn NpoaomMKUTENBLHOCTL UCTbITaHUA TUNa |l

™ — obLWasn NpoAocMKUTENBHOCTL UCTIbITAHUIA TUNA ;

x$ v) — KBaHTUIb x2-pacnpenernieHus C v cTeneHsiMmm ceo60o/bl YpoBHS v;

z — obLiee 0603HaYeHNe ANs NapaMeTpa NOTOKa OTKA30B;

u, — KBaHTUIb CTaHAAPTHOrO HOPMaribHOrO pacnpeaeneHns YpPoBHS v;

z, — MPOrHO3UpYyeMbiil NapaMeTp NOTOKa OTKA30B;

AT) — napamMeTp NOTOKa OTKA30B B MOMEHT BpemeHu T

o(T) — TeKyLLee 3Ha4YeHue cpeiHero BpeMeHu Mexxay oTKasamu;

0, — NpOrHosupyemasi cpeqHsisi HapaboTka Mexay OTKasaMu.

5 CteneHHana mogennb

B ctatuctmyeckux npoLienypax ansi CTeneHHoNn Moaenu NoBbILLeHUSI HAAEXXHOCTU B KA4YeCTBE UCXOAHbIX
AaHHbIX UCMONb3YIOT 0TKa3bl U HAapaboTku B NpoLecce UCNbITaHUA. 3a UCKIIOYEHWEeM MeToaa NPOrHO3UpoBa-
HUSA (CM. 7.6), Moaenb NPUMEHSIOT K 06LLieli COBOKYNHOCTU 0Tka30B [cm. FOCT P 51901.6, pucyHok 2, xapakTte-
pucrtuka (3)] 6e3 nogpasaeneHust Ha KaTeropuu.

OcHoBHble ypaBHEeHUN NSl CTENeHHO MoAenu NpUBeAeHs B HACTOSLLIEM pa3fene, a TeopeTudeckas
uHopMaLusi 0 Moaeny NpUBeaeHa B NpUnoxeHuu B.

MaTtemaTtuueckoe oxxuaaHue obLLero Konu4ecTsa 0TKa3oB A0 UCTEYEHUsI BpeMeHU ucnbiTaHuin 7' onucel-
BaETCHA CTeNeHHOMN (byHKUUen:

2
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E[N(T)] =ATB, >0, >0, T>0, (1)

roe A — napameTtp macLutaba;
B — napameTp popMbl (PYHKLMSA 06LLEeN 3¢hDEKTUBHOCTH YNyYLLEHUS COOTBETCTBYET: MOBbLILUEHUIO Ha-

AexHocTh, ecnun 0 < B < 1; cOXpaHEHUIO Haf1eXHOCTH, 8CINU B = 1; CHUXKEHUIO HAAEXHOCTU, ecriu B> 1).
MapameTp noToka 0TKa30B B MOMEHT BpeMeHU T OnUChbIBAETCS ypaBHEHUEM

«T) = ‘;LT E[N(T)]=28TP~L e T> 0. ()

Takum obpasom, o6a napameTpa A U B BUSIOT Ha NapameTp NOTOKa 0TKasoB. YpaBHeHue (2) npeacTas-
nsetcoboit yron HaknoHa kacatenbHow N(T)k ocu T BmomeHT Bpemenu T [cm. TOCT P 51901.6, pucyHok 6.

3HaveHUe cpefiHero BpeMeHU Mexay OTKazaMu Mo UCTeUYeHMU BPeMeHU ucnbiTaHuin T onucbiBaeTcs
ypaBHeHueM

1
2(T)

B 7.1 1 7.2 npuBeaeHbl OLIEHKU MakCUMarnbHOro npasgonono6us Ans napameTpos A W B. B 7.3 npueene-
HbI KPUTEPUM COrMacus Ana moaenu, a B 7.4 u 7.5 — npouepypbl onpefeneHusl 1OBepUTESILHOTro MHTepBana.
MNpvumeHeHWe Modenu Ans NPorHo3a NoBbILLEHUA HAAEXHOCTU ONUCaHO B 7.6.

Mogenb UMeeT cneayioLme XxapakTepHble 0COGEHHOCTH:

- Mogenb NpocTa Ans onpefenieHusi OLeHOK;

- ecnunapameTpbl 66K OLieHeHb! NO MPOLLNBIM NPorpaMMam, 3T0 — yA0GHbIA UHCTPYMEHT ANs NNaHu-
poBaHuUs 6yayLUMX NPOrpaMMm, MCMOMb3YIOLLIMX aHANOMMYHbIe YCIIOBUS UCTbITaHUI U TaK1e e KO3 (pULIMeHTbI
9ahheKTMBHOCTM yrny4LueHus (cM. pasgen Su FOCT P 51901.6, pasgen 6);

- vHoraamofens AaeT HepearbHble 3HaveHus [Hanpumep, Z(7) = « B MoMeHT BpeMeHu T'= 0, Z(7) ctpe-
MUTCA K HYno npu 7, cTpemsiiemcs K 6eCKOHEYHOCTH], 0AHAKO 3TW OrpaHUYEHUs! He BIUSIIOT Ha NPaKTUYecKoe
UcnonL3oBaHUe Moaenu;

- Mofenb SBMSETCH OTHOCUTENBHO MHEPTHOM U HEYYBCTBUTESILHOM K YBENMYEHUIO HAEXHOCTU Cpasy
nocrne KoppeKTUpYHoLLieit MOAUMUKALIUU M MOXET AaBaTh 3aHWXEHHYH (NeCCUMUCTUYECKYI0) oLieHKy 8( T), ecnu
TONbKO HE UCTONb3YEeTCA ANs NPOrHO3MPOBaHUs (CM. 7.6);

- 06bl4HbI METOA OLIEHKU NpearnonaraeT, YTO USBECTHO TOMHOE 3HaveHue HabnaaeMbix HapaboToK, HO
BO3MOXEH anbTepHaTUBHbIN NOAXOA, KOrAa OTKasbl CrpynnupoBaHbl B Npeaenax U3BeCTHOrO MHTepBana Bpe-
MeHU (cMm. 7.2.2).

o) = 3)

6 Ucnonb3oBaHue moaenu ANs NJIaHUPOBaHUA NMPOrpaMM yryulLeHUA
HaAeXHOCTH

B kayecTBe UCXOAHBIX AaHHLIX AN NpoLlenyp, onucaHHbixB 6.3 TOCT P 51901.6, ucnonb3yloT jBe Benu-
YMHbI, oNpegensemble C NTOMOLLLI MOAEenen NoBbILLEeHUS HAAEXHOCTH:

- obLLee Bpems UCMbITaHWIA B Yacax, Heo6xoaMMoe Ans BbINONHEHUs Lieneit nporpamMmbi;

- MaTemaTUyecKoe oXuaaHue KornmyecTsa OTKa3oB 3a 3TO BpeMs (obLuee Bpemsi UCMbITaHUI B Yacax,
HeobxoAMMOe ANA BbINONHEHUS Lieneit nporpaMmbi).

BpeMs ucnbiTaHuit 3aTeM AOMKHO BbITh Npeobpa3oBaHO B KareHAapHoe BpeMsi C 3anfaHUpPOBaHHbLIM
BPEeMEeHeM UCNbITaHWii B HeJernto UMu MecsiL, C YYETOM OXnAaeMoro NonHOro BpemMeHU NPOCTOSA (CM. HIKe) 1
ApYrMx HenpeaBuAeHHbIX OGCTOATENBLCTB, a KONIUYECTBO OTKA30B YBENIMYEHO C Y4ETOM MOosIBNIEHUS NOCTOPOH-
HUX OTKa30B U NPOrHo3a NofiHOro BpeMeHM NpocCTos.

B kauecTBe MCXOAHbIX AaHHBLIX MOTYT GbITh MCNONb30BaHbLI NapaMeTpbl MOAEeH, OLieHEeHHbIe No Npeablay-
UM nporpammam, oTobpaHHbIe ¢ y4yeTom GyayLlero NnpuMeHeHUs ONs UCNbITaHUIt NOAOOHLIX 3NeMEHTOB,
ucnbITaTenbHOW cpeasbl, NpoLeayp ynpaBrneHus U ApYyrux CyLLeCTBeHHbIX (0aKToOPoB.

7 CratucTuyeckue MeToabl OLIEHKU U NPOBEpPKU runoTes

7.1 Kpatkui 0630p

B npouenypax no 7.2 ucnonb3yloT AaHHble 06 0TKa3ax CUCTEMbI B NPOLIECCe NPOrpaMMbl UCTIbITAHUA ANs
OLIEHKW MOBbILLEHUS1 HAOEXHOCTU U OLIeHKU HaOeXHOCTU CUCTEMbI B KOHLIE UCMbITaHUI. OLieHMBaeMoe noBbl-
LLIEHNe HafeXXHOCTU ABNSIETCS Pe3ynbTaToM KOPPEKTUPYIOLLUX MOAUMUKALIMIA, BBEAEHHBLIX B CUCTEMY B NpO-

3
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uecce ucnbitaHuit. Mpoueaypbl, paccMaTpusaemMble B 7.2.1, npegnonaraioT, YTo HapaboTka ana Kaxgoro
OTKa3sa usBecTHa. B 7.2.2 paccmoTpeHa cuTyauus, koraa haktuueckoe BpeMsl 0TKasa HeM3BECTHO, a OTKa3bl
CrpynnupoBaHbl B UHTEPBaribl BpEMEHMU.

[ins ucnbiTaHuii TUNa | ¢ orpaHUYeHHbIM BpeMeHem T u ucnbiTaHuii Tuna Il ¢ orpaHUYeHHbIM Konuyec-
TBOM OTKa30B T UCMONb3YIOT pasHble Popmyrnbl (CM. 7.2.1).

Mocrne npoueayp, onucaHHbIX B 7.2.1 1 7.2.2, fOMKHbI GbITb NPUMEHEHbI COOTBETCTBYIOLLME KpUTEPUN
cornacus (cm. 7.3).

B 7.6 paccmoTpeHa cuTyaums, Koraa KoppekTupytowmue moaudukaLium BBe,eHbI B CUCTEMY NOCSIE OKOH-
YaHUs! UCTIbITAHUIA KaK OTCPOYEHHble Moaudukaumu. MeToa NporHo3UpPOBaHWA NO3BOSSIET OLIEHUTL Haaex-
HOCTb CUCTEMbI NOCIIE 3TUX KOPPEKTUPYIOLLIMX MOAUUKALIUIA.

7.2 MpoBepka rMNoTe3 0 NOBbLIWEHUN HaAEeXXHOCTU U OLleHKa napameTpoB

7.2.1 Cnyuvaii 1 — n3BecTHbI HapaboTku ANA KaxAoro oTkasa

MeTon NpMMEHSIIOT TONBKO B TOM cnyyae, ecnn HapaboTKy perucTpupyIoT st KaXA0ro oTKkasa.

Lar 1: WcknioyaloT noctopoHHue oTkasbl (cM. 7.1 TOCT P 51901.6 w/unu gpyrue cooTBeTcTBylOLIME
MeToapbl).

Llar 2: CoctaBnsitor Habop AaHHbIX 0 Hapa6oTkax. Ans ucnbiTaHuii Tuna |l Heo6xo0aUMO Taloke yUUTLIBaTh
BpeMsi 3aBepLUEeHUs1 UCTIbITAHUIA.

Lar 3: BbiuncnsioT TectoBylo cratucTuky U:

*

N
SH—NT
U= i=l ~ ANsA ucnbiTaHui Tuna |; 4)
y i
12

2 h—(N—D=F
i=1 2

U= yo ana uenbiTaHui Tuna ll, (5)
Tn |2 ——
12

roe N — obLiee KonuM4ecTBO OTKA30B;
T*— ob6Luasn npoaomkUTeNbHOCTb UCTIbITaHWi TUna I;
TN— obLas NpoaomMKUTENbHOCTb UCTbITaHuWiA TUNa |l;
T; — HapaboTka 0 /-ro oTkasa.

B cooTBeTCTBUM C rMNOTE30M O NOCTOSIHCTBE HAAEXHOCTU (MOMEHTLI OTKa30B COOTBETCTBYIOT FOMOreH-
Homy npoueccy lNyaccoHa), ctatuctuka U noguMHsieTcss CTaHAapTHOMY HOpMaribHOMY pacrnpefieNieHUIo Co
cpeaHumM O M cTaHAapTHBLIM OTKNOHeHUeM 1. Ctatuctuka U moxeT ObITb UCNONb30BaHa Ans NPOBEPKU r1noTe-
3bl O HANIM4MU NONOXKUTENBLHOIO UMK OTPULATENBHOrO U3MEHEHUS HAAEXXHOCTU HE3aBUCUMO OT MOAENU NOBbI-
LLIEHUA HaOeXHOCTH.

[BYCTOPOHHMIA KPUTEPUIA NS NONOXUTENBHONO UK OTPULIATENBHOTO UBMEHEHWS! C YPOBHEM 3HAYUMOC-

TU oL UMEET KPUTUHECKNE 3HAYEHUR Uq__ o U (—Uq_yo), TOE Uq_o o — KBAHTUMb CTAHAAPTHOrO HOPMAnbHOrO
pacnpeneneHus ypoeHs (1 — a/2).

Ecnu U< (—uy_gp0) vinn U> uy__, /5, TO NPUHMMAEIOT PELLEHME O NONOXKMTENBHOM UN OTPULIaTENbHOM
W3MEeHeHUU HaaeXxHOCTU COOTBETCTBEHHO. [1ns NpoaomKeHUs aHanusa nepexoasT K wary 4.

Ecrm (—uy_,0) < U< tq_yp: TO NPUHUMAIOT pellieHUe 06 OTCYTCTBUM NOSIOKUTENBHOMO UMK oTpuLia-
TenbHOro U3MeHeHUst Ha@XHOCTU 1S YPOBHS 3HaYMMOCTU 0. M aHanU3 3akaHYuBaloT. B aToM crnyyae runoTesy
06 3aKCMoHeHUUan-HoOM pacnpenerneHun HapaboTok Mexay nocrnefoBaTesbHbIMU OTKa3aMKu (FOMOreHHOCTH
npouecca lNyaccoHa) NpUHMMAIOT C YPOBHEM 3HaYMMOCTH o.. KpUTUUYeCKne 3HaueHUst iy o U (—uy_, ;o) COOT-
BETCTBYIOT OJHOCTOPOHHEMY KPUTEPUIO 1T MOJOXUTENBHOIO MU OTPULLATENbHOr0 M3MEeHEHUst HAIEXKHOCTU C
YPOBHEM 3Ha4YMMOCTH a/2. Kputuyeckme sHayeHus Ans AByCTOPOHHEro KpUTepus ¢ ypoBHeM 3HauumocTu 0,20
coctaensT 1,28 u (—1,28). Kputudeckoe sHadeHue 1,28 COOTBETCTBYET OJHOCTOPOHHEMY KPUTEPUIO ANA
NONOXUTENBHOrO M3MEHEHUs C YPOBHEM 3HauuMmocTu 10 %. [ins opyrux ypoBHeN 3Ha4MMOCTM MOXHO BbIGpaTh
KpUTUYECKUe 3HaueHUs No Tabnuuam KBaHTUINeN CTaHAAPTHOrO HOPManbHOIO pacnpeaeneHus.

4



rocCT P 51901.16—2005

Lar 4: BblMUCNAOT CyMMY

N
Sy =Y. In(T*/T;) ANA vcnbiTamit Tuna | (6)
i=1
unm
N
Sy = Y In(Ty /T;) Ans ncnbiTanmii Tuna |l. o
i=1
LWar 5: BLIMUCTAIOT HECMELLIEHHYIO OLIeHKy NapameTpa B no opmyne
B= NS*I ANS CMbITaHWiA TMNa | (8)
1
unm
B= NS_ 2 Ans uenbiTanuii Tuna I, ©)

1
War 6: BbiuucnsaloT oLeHKy napameTpa A no dopmyne

i=N /(%P pns vcnbiTanuit Tuna | (10)

U
A=N/ (TN)ﬁ ANS UCrbITaHui Tuna |, (11)

LWar 7: BuMMCNSAIOT OLEHKU NapameTpa notoka oTkasos Z( T) u cpeaHero BpemeHn Mexay otkasamu &( 7)
Ans BpemMeHu ucneitaHuin 7> 0 no hopmynam:

AT =ApTP 1, (12)
Ty =1/ %(T). (13)

MpumeyaHus

12(T)n® T') — oueHKu napaMeTpa NOToka OTKa30B W Cpe/iHei HapaboTku Ha OTkaa B MOMeHT Bpemenn T>0ana T
U3 auana3oHa npeacTaBneHHbIX AaHHbIX. OueHkn ansa 6yayulero Bpemenmn T B TedeHUe NporpaMmbl UCMLITAHUA UNK [10 ee
oXuaaemMoro saBepLueHus MoryT BbITb nony4yeHbl TOYHO TakK Xe, HO NONb30BaTbLCA UMK CrneayeT C 0BbIYHbIMU npeaocrto-
POXXHOCTAMMU, CBAI3aHHLIMM C 3KCTpanonAuuei. JKCTpanonsLmUs He AOMKHA NPeBbILLATL OXUAAEMOro BpEMEHM 3aBeplue-
HUA UCNbITaHWUIA.

2 Ecnvnporpamma ucnbitaHui 3asepuuena, 7o & 7) ana T'= T* wnu T'= Ty (COOTBETCTBEHHO) ABNSAETCS OLIEHKOM
cpeaHeit HapaBoTKU Ha OTKA3 UCMLITYEMON CUCTEMbI B KOHLIE NPOTrPaMMbl UCTILITAHWIA.

7.2.2 Cnyvaii 2 — HapaboTkn 06 beaAuHEHbI B rpynnbi

MeToa npenHasHayeH ans cnyvas, korga Habop AaHHbIX COCTOUT U3 U3BECTHLIX UHTEPBANOB BPEMEHHU,
Ka>KAbli U3 KOTOPbIX COAEPXXUT U3BECTHOE KONUYECTBO OTKA30B. BaXkHO UMeThb B BUAY, YTO ANUHLI UHTEPBANoB U
KONU4YEeCTBO OTKA30B B UHTEPBarax He A0SKHbI GbiTh NOCTOSAHHLIMU.

Bpems ucnbitaHuin coorsetcTeByeT uHtepeany (0; 7') u pa3déuto Ha d uHtepsanos 0 < (1) < {(2) < {d); i-h
UHTepBan — ato nepuof BpemeHn ot i — 1) po Ki), i=1, 2, ..., d, {0) =0, {d) = T. BennumHbil (i) MOryT NPUHU-
MaTb Nobble 3HaueHus ot 0 no 7.

War 1: WcknioualoT NoCTOpoHHWE oTKasbl cornacHo 7.1 FOCT P 51901.6 u/unu apyrMm COOTBETCTBYIO-
LUMM AOKYMEHTaM.

LWar 2: BeoasaT B HAab0Op AaHHbLIX KONUYECTBa 0TKa30B NN, 3acukcMpoBaHHbIe B i-M uHTepsane [(i —1);
i), i=1,...,d.

d
O6bLwee KkonNuuecTBO paccMaTpUBaeMbIix 0Tka3os N = Z N;.
i=1

Ans kaxporo uHTepsarna npouseeaeHue p;N He NOMKHO GbITb MeHee NATU (NPY Heo6X0AMMOCTU CMeX-
Hble UHTEepBanbl 06beUHSAIOT), rae
=) —Hi—1) (14)
P W

5
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War 3: Ainsa d uitepsanos (nocne o6beanHeHUs NpyU HeOGX0AMMOCTH) M COOTBETCTBYIOLLIMX 3HAUEHUI N,
BbIYUCNAIOT CTATUCTMKY X2

X2 = i N, — Ny (15)
I L

B COOTBETCTBUM C rMINOTE30M HYNEBbLIX U3MeHeHul (Koraa HapaboTku NOAYUHSAIOTCA FTOMOreHHOMY Npo-
ueccy MyaccoHa) cratucTuka X2 pacnpeneneHa B COOTBETCTBUM C y2-pacnpeneneHnem ¢ (d — 1) cteneHsamu
cBoboabl. CTaTncTuka X2 MoXeT 6bITh UCMONbL30BaHa ANsi NPOBEPKU HANWU4NA NOMOXUTENbHBLIX UMW OTPULIa-

TeNbHbIX UBMEHEHUI HAAEXHOCTU HE3aBMCUMO OT MOJENU UBMEHEHUI HAaEXXHOCTH.
ﬂ,BYCTopOHHMﬁ KpMTepMﬁ Ans NONOXuTernbHOro unu oTpuuaTenbHOro USMeHeHusA ¢ ypoeHeM SHa4nMMocC-
TU o UMeeT KpUuTUuHeckoe 3Ha'eHne

CV =x3_qo(d—1). (16)

Ecnu X2 > CV, To NPUHMMAIOT PELLIEHUE O NOFIOKXUTENEHOM UMW OTPULIATENbHOM M3MEHEHNUN HafIeXHOCTH.
[na npoanomkeHus aHanusa nepexoasT K wary 4.

Ecnum X 2 < CV, To NpUHAMAIOT peLueHmne 06 OTCYTCTBUM NONOXUTENBHBLIX UMW OTPULIATENbHLIX U3MEeHe-
HUIA HAOEXHOCTU C YPOBHEM 3HAYMMOCTH .. AHanM3 3aKoH4eH. B 3Tom cnyyae mnoTesy 06 akCrnoHeHUanboHoM
pacnpefeneHun BpeMeHn Mexzly nocrnenoBaresibHbIMM OTKazamu (roMoreHHbI npouecc MyaccoHa) npyuHK-
MaloT C YPOBHEM 3HAaYUMOCTH O..

Kputuueckne 3HauveHus x%_ o(d — 1) AN pasnUuHbIX YpOBHElH 3HAYMMOCTU o, U CTeneHei ceoboapl
(d — 1) moryT 6bITb HaliAeHbl B TabnuLax KBaHTUNen xz-pacnpenenenuﬂ.

Lar 4: Ans nepeoHa4YanbHOro Habopa AaHHbIX B COOTBETCTBUM C LLArOM 2 BbIMUCASIOT OLIEHKY MaKCU-
MarbHoOro npasaonoaoous ans napamertpa gpopmbl B. OueHka MakcuMmanbHoOro npaeaonoao6us Ansi napameT-
pa B — 3T0 3HaueHue f}, KOTOPOe yI0BNETBOPSIET CreYIOLIEMY YPABHEHHUIO:

i N, t(z)ﬁlnt(i)Tt(i—l)ﬁl{lt(i—l)_ln 1| =o. an
i=1 1P — G —1)P

OueBugHo, 4to #0) =0, a Tarke A0)ln (0)=0. Bce uneHnb! #:) MOryT 6bITb HOPMUPOBAHBI OTHOCUTENBHO
Kd), Toraa nocnenHui uneH c In(#(d)) ucuesHer. ns pelueHns 3Toro ypasHeHUsi OTHOCUTENLHO B Heo6XxoaAUMO
MCMOsb30BaTh UTEPATUBHLIN METOA,.

War 5: BbiuncnsioT oueHKy napameTpa A no dopmyrne

h=N/taP. (18)

LLlar 6: BbiuMCNAIOT OLieHKY NapaMeTpa NoToka oTkaso. Z(7) u cpeaHee BpeMst Mexay oTkasamu 8( 7) anst
BpemeHu 7> 0 no choopmynam:

&1 =ApTP =1, 9
&(T) =1/ (T). (20)
MpumeuvuaHusn

1 Z(Din é(T ) — OLeHKM NapamMeTpa NoToKa 0TKa30B 1 cpeaHei HapaboTky Ha OTKa3 B MOMEHT BpemeHn 7> 0 ana

T w3 uHTepBana npeacTaBneHHbIX AaHHbIX. SKCTPanonMpyeMble oLeHku ans 6yayliero spemeHn T'B npoLecce UCTbITa-
HUI NN B MOMEHT 0XW1aEeMOr0 3aBEPLUEHIS UCTbITaHWA MOTYT GbITh NOMYYEeHbI TOYHO TaK XKe, HO UCMONL30BAaThL UX Cneay-
€T C 0BbIMHBIMM NPefoCTOPOXKHOCTAMM, CBA3AHHBIMU C SKCTpanonAuMei. SKCTPanonupyeMble OLIEHKA HE AOSDKHbI
BbIXOAMTh 32 rPaHM1Lbl 0OXXMAAEMOro BpeMeHU 3aBepLUeHVS UCTIbITaHWIA.

2 Ecnunporpamma ucnbiTaHuii 3aseplueHa, 100 (7) ans T'= (d) sBnsieTcs oLleHKOW cpeaHeit HapaboTKV Ha OTka3
CUCTEMbI HA MOMEHT 3aBEPLLEHUS UCTILITAHUNA.

7.3 Kpurtepwmii cornacus

Ecnu nssecTHbl To4HbIe 3HauYeHUst HapaboTok, He06X0AUMO UCMONb3OBaThL Criyyan 1, B IPOTMBHOM Chy-
Yae Heo6X0aAMMO UCNONBL30BATL Cry4an 2.

6
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7.3.1 Cnyvaii 1 — n3BecTHbI AaHHble 0 HapaboTkax Ans KaXaoro oTkasa
[lns oueHkuU NnapameTpa bopMbI B cCHayana cnegyeT UCNoNbL30BaTh METOA B COOTBETCTBUMM C 7.2.1, 3aTeM
BbIMMCIIUTL CTAaTUCTUKY Kpamepa-Mbeca:
B 1
(%) _21—1], @1)
T 2M

cm=L1 +%
0= g * 2

roe M= Nw T= T*onauvcnbiTaHuiA TUNa l;

M= N— 1u T'= Ty ana vcnbitanuii Tuna ll;

T,<Th<s Ty

B Tabnuue 1 npuBeaeHbl KpUTUYECKUE 3HAYEHUS ITOW CTAaTUCTUKK C YPOBHEM 3HaunmocTu 10 %. Enu
cratuctmka C2(M) npesbiLiaeT KpUTUHECKOe 3HaYeHne, NPUBEAEHHOe B TabnuLie, TO rMnoTesa o TOM, YTO CTe-
neHHas Moaenb COOTBETCTBYET AaHHbLIM, AOMKHA BbITh OTKNOHEHa. B NpOTUBHOM cny4vae rmnoTesa A0bkHa
ObITb NPUHATA.

Enu faHHble 0 HapaboTkax U3BECTHBI, ANIA NONyMeHU S AONONHUTENBLHOW MH(OPMALIUK OTHOCUTENBHO
COOTBETCTBUA MOAENU aHHBIM MOXEeT 6biTh UCNONb30BaHa rpaduyeckas npoueaypa, ONMCaAHHAN HWKe.

Ons vcnonb3oBaHus rpadmyeckoi npoueaypbl HeO6GXOOUMO OLIEHWUTb MaTeMaTU4eckoe OXuaaHue
BPEeMeHU j-ro oTkasa F [];-]I/I OTMETUTb Ha rpachuke HecooTBeTCTBUE C HabniogaemMbiM BpeMeHeM j-ro oTKasa

7}. B cooTBeTCTBMM C NpUnoxeHuem B
. j 1/f
ET)) =(§) ,J=1, .. ,N. (22)

1f
BaueHus (/7 n3obpaxaloT rpacguyecku B COOTBETCTBUM C HAaONoAaeMbIM BpeMeHeM 0TKasa 7} B
A

nuHenHoM Maclutabe (CM. NpumMep, NpeacTaBneHHbIN Ha pucyHke A.1). BusyanbHas cornacoBaHHOCTb 3TUX
TOYEK C NuHWel B 45° aBnsieTcs CyGeKTUBHOW MepOoi NPUMEHUMOCTU MOAENU.

7.3.2 Cnyvai 2 — Hapa6oTku 06 beVHeHbI B rpynnbl

[laHHbIN KPUTEPUIA IPUMEHUM TOMBKO B Cryuae, Kora i OLeHMBAIOT Ha OCHOBE CrPYNMUPOBAHHBIX AaH-
HbIX (CM. 7.2.2).

CpenHee Konu4ecTBO OTKA30B B UHTepBare BpeMeHu [#(i — 1); {(i)lannpokcumupyeTtcs oopmyrnon

e = x(t(z)ﬁ — 1 —1)f ) (23)

[ns KaXgoro MHTepBana sHaueHue e; He JOSDKHO ObiTh MeHbLie nATU. Mpu Heo6XoAUMOCTU CMEXHbIe
UHTepBanbl MOXHO o6eauHsATsL. [ina  d uHTtepBarnos (nocrne o6eamHeHus npu Heobxoaumoctu) u N, Tex xe,
YTO UB 7.2.2, BbIMUCTIAIOT CTATUCTUKY:

X2=i(Ni—ei). (24)
i=1 €

Kputuueckue sHaueHUs aToi ctatuctukm ans (d — 2) creneHeit ceo6oabl MOXHO HaiiTh no Tabnuue
¥2- pacnpeneneHus. Env KpUTMYecKoe 3HaueHue ansly  poBHA nosepus 10 % NPeBbILLIEHO, TO rMNoTesa O TOM,
4YTO CTeneHHas MoAernb afeKBaTHO ONMUCLIBAET CIPYNMUPOBaHHbIE AaHHbIe, A0MKHA ObiTb OTKIOHEHa.

Enn Habop AaHHbIX COCTOWUT M3 U3BECTHbIX UHTEPBA OB BPEMEHU C U3BECTHLIM KONTMMECTBOM OTKa30B,
NS nonyvYeHus AononHUTeNbLHOM UHGOPMaLIMKM O COOTBETCTBUN MOAENU AaHHBIM MOXET ObiTb UCNONb30BaHa
rpadhmuyeckas npoLieaypa, OonMcaHHas HUXe.

O nA kaxporo MHTepBana, orpaHu4eHHoro Toukon #i) (o1 0 Ao t(i)), konuuecTBO HabNIOAaEMbIX OTKA30B
cocTaBnser

NE@)= I N, (25)
i1

kremaTudeckoe oxuaaHue konudectea otkazoB  E[N(#(7))joueHuBaioT no popmyne

EING())] = AP (26)
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EINGO) 5., ~i—1
9710 naer 4«0 = M(i) .

Pachuveckas npouiegypa COCTOMT U3 NOCTPOEHUs rpacuka

m{m} i=1,.. d
1{{)]

a Tawke nuimm In A + (B — 1)In 7', T30 (cm. npuMep, n306paxeHHbIi Ha pucyHke A.2). O61uas nHdopMaLus
no MaTemaTU4eCcKoMy OMNUCaHUIO CTENEHHON MoZieny NpuBeeHa B NpunoxeHuu B
Ansa B< 1 3ta nuHus yobiBaeT. BudyansHasi cornacoBaHHOCTb TOUEK C 3TOW JIMHUeN ABNAETCA CyGeKTUB -

HOW Mepoit NPUMEHUMOCTHU MOZIENU.
O6wasn nHdopmaumsi o MaTemMaTU4eCKkoMy ONMCAHUIO CTENEHHON MOAEeNV NpuBeaeHa B NpunoXxeHun B.

@7

7.4 [loBepuTenbHbie MHTEPBarbl ANisi NapamMeTpa (popMbl

MapameTp hopmbl B B CTENEHHOWM MOAENM MOBBILLEHUS1 HAAEXHOCTU XapaKTepu3yeT Hanuime usaMeHe-
HUA HAOEXHOCTU M UX BeNUiuHY. Enm0 < B <1, UMeeTCA NoBbILLEHUE HAAEXHOCTK, eCnU 3= 1, HET NOBbLILLIEHUS
HaOeXHOCTH, a ecnu B 4, UMeeTCs CHWKEHUE HaleXXHOCTH.

Mpu onpeaeneHun OBepUTESNLHONO UHTEpBana AnA B, Koraa u3BecTHbl HApaboTKU KaXXA0ro 0Tkasa,
Ucnonb3yioT criyMai 1. [lns crpynnMpoBaHHbIX 0TKa30B He06x0AuMOo MCNONb30BaTb Cryyan 2.

7.4.1 Cnyvyaii 1 — u3BecTHbI HapaboTKku ANsA KaXA0ro oTkasa

Hi 1: BoiuncnsiloT B B cooTBeTCTBUM C lWiarom 5B 7.2.1.

Hi 2: UcnbiTanus Tunal |

[ins onpeneneHns ABYCTOPOHHEro AOBEPUTENBHOIO MHTepBana Ans f3 ¢ ypoBHeM aosepust 90 % BbluUc-
nAT BenmunHbl Dy n Dy

_ xbos2N) . (28)
AN =1’

D = XV (29)
U aNv—1n"

KeaHTUNM X%),053 x%,95 onpenensioT no Tabnuuam X2-pacnpeneneHus.
HwxkHAs noBepuUTenbHas rpaHuua ans p:

Brg =DiB. (30)
BepxHsis noBepuTensHas rpaHuua ans f:

Bus =DyP. (31)

Co0TBeTCTBEHHO B 5 W B 75 ABNAIOTCA OAHOCTOPOHHUMU HIDKHEN U BEPXHEI AOBepUTENbHBIMMU rpaHuLia-
MU ans B ¢ ypoeHem goeepusi 95 %.

Wenbitanus Tunal ll

[lns onpeneneHnsl ABYCTOPOHHEro J0BEPUTENLHOIo MHTepBana ans B ¢ yposHem aosepus 90 % BbluUc-
NS0T BenuuuHbl Dy v Dy

_ N-x50sQ(N — 1),

L= v — (N —2) %2
g =V thes@N — 1) (33)
2N —1)(N —2)
HwxHsis goBeputenbHas rpaHuua ans p:
Brs = Dip. (34)

BepxHsas noseputenbHas rpaHuua Ans B:
Bug = Db (35)

Co0TBETCTBEHHO B 1 p U B ;75 ABNAIOTCH OOHOCTOPOHHUMM HDKHEN U BEPXHEeit A0BepUTENbHBIMU rpaHuLa-
MU Ans B ¢ ypoBHeM aosepust 95 %.

8
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7.4.2 Cnyvyai 2 — HapaboTkn 06beanHeHbI B rpynnbl
MNpuBeaeHHble NpoLieypb onpeaerieHns rpaHuL, LOBEPUTENLHOIO UHTEpBana NPMMEeHUMbI B TeX Crny4a-
X, KOrfja oLeHka 3 6bina onpeneneHa no CrpynnMpoBaHHbIM AaHHBIM (CM. 7.2.2).

Hir1: BoiumcnsioT B cooTBeTCTBUM C 7.2.2, Wwar 4.
Hi 2: Boiyucnsior 3HaveHus BenuiuH - P(7) (i=1,2,,.. d):

=1 ;- (36)
P() e i=1,2,..,d.
Hi 3: BbluMcnsioT 3aHaveHue BenuuuHbl  A:
[P(i)é in PGF — P(i — 1 In PG — 1)"’]2

d
2z [P — Pa—1f] h “n

Hi 4: Beluucnsior sHavyeHue senuuuHbl  C:

=1 (38)
C 7k

Hir5: [1ns onpeneneHus npubnmxeHHoro ABYC  TOPOHHEro J0BEPUTENBHOO UHTEPBana Ans  CYpoBHEM
nosepwusi 90 % BbluMCHSAIOT
roe N — oblee KONM4ecTBO OTKA30B.
Hi 6: HwkHsA noBepuUTenbHasa rpaHuua ans - fB:
Brg=B1—29). (40)
BepxHsisi foBepuTenbHas rpaHula ans B:
Bup= B(1+ 9. (1)

Co0TBeTCTBEHHO B p U B yp ABMAIOTCA 0AHOCTOPOHHNUMMU HUXXHEN U BepXHEl [JOBepUTeNbHbIMU FpaHuLia-
MU Ans B ¢ ypoeHeM AoBepust 95 %.

7.5 [oBepwuTenbHble MHTEPBanbI ANA CpeaHei HapaboTku Ha OTkas

B cooTeTcTBUM G 7.2.1, Wwar 7 §( T) sensieTcs oueHkon 6( T) (cpeaHsis HapaboTka Ha oTka3). [lns foBepu-
TenbHbIX UHTepBanos 6 (7)), koraa usBecTHbI HapaboTKU Kaxkaoro oTkasa, UCNoNbL3YIOT cnyyaii 1. Ans crpynnu-
POBaHHbIX OTKAa30B UCNONbL3YIOT Cry4ai 2.

7.5.1 Cnyvait 1 — n3BecTHbLI HapaboOTKM ANA KAXXAOro oTKasa

Hf 1: Beiumcnsior  9(7) B cootBeTCcTBUU C7.2.1, WIar 7.

Hr 2: [Ins onpeneneHus AByCTOPOHHEro OBEPUTE  NLHOIMO UHTEpPBana ¢ ypoBHeM foepusi 90 % Haxo-

Aat sHavenus L u Upans cootBeTcTBYIOLLEro o68ma BbiGopkn N, ucnonb3ys Tabnuuy 2 Ans ucnbitaHuii Tuna |
unu Tabnuuy 3 ons ucnbiTaHui Tuna ll.

Hi 3: HwkHas noeputensHas rpaHuda ana - 6(7):

GLB= L@(T). (42)
BepxHsas goBeputensbHas rpaHuua aons 9( D:
GUB = I]é(T) (43)

Co0TBETCTBEHHO 0 gV 0 ;75 ABNSIOTCA OAHOCTOPOHHUMM HIDKHE U BEpXHel 10BepUTEeNbHBIMU IpaHuLia-
mu ans 6(7) c yposHem nosepust 95 %.

7.5.2 Cnyyvait 2—um3BeCTHbI CTPYNNUPOBaHHbIE AaHHbIe

MNMpuBeaeHHbIe NpoLienypbl ONpeaeneHns A0BepUTENbHOIO UHTEepBana NpUMeHUMBI, Koraa olieHKka B
6bina oLieHeHa No CrpyNNMpPOBaHHBLIM AAaHHBLIM (CM. 7.2.2).

i 1: Buiumcnsiot B B cooteetcTBUM ¢ 7.2.2 M §(T) B cooTReTCTBMM C 7.2.1, Wwar 7.
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Hf 2: BolumcnsioT sHaveHuss BenuimH - P(i) (1=1,2,,.. d):

=TI0 ;_ 44
PG) 1@’ 1,2,..,d (44)
Hi 3: BblUMCNSAIOT 3HaYeHue BeNMuyuHbl  A:
. . . 2
[P(i)ﬁ P — PG — 1P In PG — 1)B] s)

d
4= z‘l [P(z)ﬁ —P(i— 1)f3]

Hi 4: BblumMcnsioT 3HavyeHue BenuduHbl  D:

D=1/}1+1. (46)

i 5: [Ins npubnuxeHHOro onpefeneHusi rpaHULLAB  YCTOPOHHEro J0BEpUTeNLHOro HTepsanaans 6( 7)
¢ ypoBHeM foBepusi 90 % BLIYUCTIAIOT 3HAYEHUe BeSIMUUHBI S:

= (1,64)D
S = m s (47)

roe N — obLiee KonM4ecTBO OTKa30B.
Hi 6: HwkHss noBepuTenbHas rpanuua ana  9(7):

0rp="0(T) (1— ). (48)
BepxHsas noseputenbsHas rpaHuua ans 6( 7):
0u=0(D (1 + 9. (49)

COoO0TBETCTBEHHO 0 g 1 8775 ABNSAIOTCS OAHOCTOPOHHUMU HIDKHEN U BEPXHEN IOBEpPUTESIbHBIMU IPaHULIa-
mu ans 6(7) c yposHem fosepus 95 %.

7.6 Metoauka nporHo3MpoBaHusn

broauky NpUMeHsIOT B Tex cryvasiX, Koraa KoppekTupylolue MoaudvKaLun BKNIOYaT B CUCTEMY
Nnocrne OKOH4YaHUA UCMbITaHUIA KaK OTCPOUEeHHbIe MoauduKkaLmu. Bb 3aaaqum COCTOUT B TOM, YTOGbI OLIeHUTL
HafeXHOCTb CUCTEMbI MOCTe BBEIEHWUA KOPPEKTUPYIOLLUX MoanduKaLui.

Hr 1: BblaensioT oTkasbl kateropum Aukateropum B - (cm. DCTB1901.6, onpenenenns 3.10 u 3.11).

Hf 2: UneHTMULMPYIOT BpeMst NEpBOro NOSIBNEHUs1  KaXKAO0ro TMMA OTKA30B B KaTeropun Bak otaens-
HbI HaBop AaHHbLIX. OnpeaensioT J — KONMYECTBO Pa3fUYHbIX TUMOB OTKa30B KaTeropum B.

Hf 3: BoinonHsioT waru ot 1 4o 5 B cootBeTcTBUM € 7.2.1 Ans aToro Habopa AaHHbLIX U OLEHUBAIOT f3,
ucnonesyss N=1u T'unu T Ana nonHoro Habopa AaHHbIX.

Hf4: HasHauatoT kaxxaomy M3 J 0TKa30B pa3nnyHbLIX TUMNOB KaTeropum B Habope aaHHbIX Wwara 2koag -
PULIMEHT adbpeKTUBHOCTN ynyuLleHua E, i=1,,.. J. [ins kaxaoro us J oTka3os pasnu4HbIX TMNOB kaTeropun B
E{0 < E;< 1) aBnsieTcsi MHXXeHepHOW OLIEHKOW 0KMAeMOr0 YMEHbLUIEHUS| MHTEHCUBHOCTU OTKA30B, BbI3BAHHOTO
NOEHTMMULIMPOBAHHON KOPPEKTUPYIoLLLelt MoaudukaLueii (CM. onpesienexue 3.1).

Bbluucnsiot cpepHee E aTuX 3Ha4eHUid. Env OHO npueMnemo, yCTaHaBnMBaloT CpeaHUA KoadhpuLmeHT
a(pcheKTUBHOCTU ynyyLueHusi (Hanpumep, 0,7) BMECTO MHAMBMyarbHbIX HasHaveHun £, i=1, ,.. J, kakonuca-
HO BbILLe.

Hi 5: OueHUBaIOT NPOrHO3UpyeMblii napaMeTpn  OTOKa OTKA30B U CPeAHIo HapaboTKy Ha OTkas:

J .
Z, =4 KA+.ZIK,-(1—E,-)+JBE, (50)
i=

rae K,— KOnM4ecTBO OTKa30B KaTeropum A;
K; — konuuecTtso Habnoaaembix OTKa30B i-ro TNa kateropun B
T paBHo T*unu Ty, B COOTBETCTBUM C LLATOM 3.

Env 3HaueHust E; He HazHaueHbl, a €CTb TONbKO cpepHee E, TO CPeAHMiA YreH B KBaapaTHbIX CKOBKax
CTaHOBUTCS paBHbIM

KB (1 - E)’

roe Kz — Konu4ecTBO 0TKa3oB kaTteropum B
B aTOM cryyae NporHo3upyeMbilil napaMeTp NoToKa 0TKasoB

10
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2p=+[Ka + Kg(1— E) + JBE] (51)
MporHo3upyemoe 3HauYeHue cpeaHeii HapaboTku Ha 0TKa3 0,= 1/zp.
Ta6bnwuuya 1— Kputnueckne sHaueHus ans kputepus Kpamepa-Museca ¢ ypoBHem 3Haummoctu 10 %
M KpuTuyeckoe aHaueHue M Kputuueckoe 3HaveHue
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

MpumMmeyaHue — Onsaucnuitanuit Tuna |I: M = N; ansa vcnbiranmi Tuna ll: M= N —1.

Ta6nuua 2— [IByCTOPOHHWUE AOBEPUTENLHLIE UHTEPBaNBI YpoBHS AoBepus 90 % Ans cpeaHein HapaboTkv Ha OTKas U

ucnbiTaHui 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
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 0,521 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

Mpumevyanune —Ona N >100

N-—1 1 12
L=T(1+”o,s+v/2x/ﬁ) ;

U= ?(1—”05“/2 \/%)_2’

TA€ Uy 5 44y — KBAHTUMb CTAHAAPTHOrO HOPMAsLHOTO PaCNpeaeneHs YpoBHs 100 (0,5 + v /2) %.

11
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Tabnuya 3 — [IByCTOPOHHME AOBEPUTENBHLIE UHTEPBAnbI YpoBHS aoBepus 90 % ansa cpeaHelt HapaboTKu Ha OTKa3 1
ncnbiTaHui Tuna ll

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 1,659
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
9 0,4495 2,324 27 0,6400 1,592

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 1,553

13 0,5203 1,991 35 0,6763 1,501

14 0,6337 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

NMpumeyaHue —[Ona N>100

N2 2 )1
L—T(1+”o,s+v/2 \/%) ’

_N-2 2 V-1
U‘T(l_”O,SH/?\/%) ;

rAe Uy 5 4y — KBAHTUIL CTAHAAPTHOTO HOPMALHOTO PACPEeAENeHNs YPOBHS 100(0,5 +7/2) %.

12
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MpunoxeHue A
(cnpaBou4Hoe)

YucnoBble npumepbI

A.1 BBegeHue

Cneayowme YucnoBble NPMMEPHLI AEMOHCTPUPYIOT MCNONb30BaHUE NpoLeayp, oNUCaHHLIX B paspene 7. B tabnuue
A.1 npvBeaeH NonHbIA Habop AaHHbLIX, MNMIOCTPUPYIOLLMX METOABI, koraa UsBecTHbI HapaboTku, a B Tabnuue A.2 — ana
CrpynnupoBaHHbIX AaHHbIX. B Tabnuuax A.3 u A.4 npuBeaeHbI AaHHbIE ANA METOANKW NPOrHO3UPOBaHUA, KOrAa KOppek-
TUPYIOLLME MOANDUKALIMM OTHECEHBI KKOHLIY UCNbITaHWiA. Mpy HE06X0AMMOCTN B COOTBETCTBUM C 7.3 NPUMEHSAIOT KpUTEpUA
cornacusi. 3Tv npumMmepbl MOryT ObITh UCMONL30BaHbI A1 KOHTPOSA COOTBETCTBYIOLUX KOMMNBIOTEPHBLIX NPOrpamMMm, paspa-
6oTaHHbIX A4NA peanuaauun MeToaoB pasaena’.

A.2 OnpegerneHue OLEHOK NOKa3aTesnied HaReXHOCTH

Ha6op gaHHbIx B Tabnuue A1 COOTBETCTBYET UCTbITAHUSIM, 3aKaHYuBatoLLmmMes Yepe3 1000 u. 3T aaHHbIe UCNofb-
30BaHbI B npumepaxA.2.1 nA.2.2 ana ucneiTaHuia Tuna | v Tuna ll. B crpynnuposaHHOM BUAE 3TU AAaHHbIE NPEACTaBNEHbl B
Tabnuue A.2 ans npumepa A 2.3.

A.2.1 Mpumep 1— ucnbimanus muna |l — Cny4aii 1 — uzeecmHbl Hapabomku Ona Kaxdo20 omka3sa

O710T cnyyait paccMoTpeH B 7.2.1. [laHHble Tabnuubl A-1 COOTBETCTBYIOT UCNbITAHUAM, 3aKaHYUBAIOLLMMCA Yepes
1000 u.

a) MpoBepkKa runoTes Ha NOBbILLEHNE HAAEXKHOCTU

U=—3,713. Kputnyeckue sHa4eHus Ans ABYCTOPOHHEro KpUTepus C ypoBHEM 3Haunmoctn 0,20 coctaensioT 1,28 n
—1,28. Mockonbky U< —1,28, uMeeTcA AOKa3aTeNbLCTBO NOBbLILLEHUA HAAEXKHOCTU U aHaNU3 NPOAOIHKAETCA.

b) OueHka napameTpoB

OueHk/ NapameTpoB CTENEHHOW Moaenn

A =1,0694;

B =0,5623.

c¢) OueHka cpeaHei HapaboTku Ha OTKas3

OueHka cpegHeit HapaboTku Ha oTka3 3a 1000 u coctaBuna 34,2 u.

d) Kputepuii cornacus

C?(M)=0,038 c M= 52. [insi ypoBHs 3Ha4uMocTH 10 % KpUTUUECKOE 3HaYEHWe B COOTBETCTBUM C TabnuLiel 1 cocTas-
nsaet 0,173. Mockonbky C2(M) < 0,173, cTeneHHas mopenb NpuHUMaeTcs (CM. 7.3 v pucyHok A.1).

e) JoBepuTenbHbIil MHTEpPBan ans B

[1ByCTOPOHHWIA AOBEPUTENBHLIA MHTEPBAN AN ¢ A0BEepUTENLHON BEPOATHOCTLIO 0,9 nmeeT Bua: (0,4491;0,7101).

f) JoBepuTENbHbIN MHTEPBAN AN cpeAHei HapaboTKW Ha 0Tka3

[1ByCTOpPOHHUIT AOBEPUTENBHBIA UHTEPBAN ANA cpeaHel HapaboTku Ha 0Tka3 3a 1000 4, COOTBETCTBYIOLLMI loBEPU-
TenbHoM BeposiTHocTh 0,9, umeeT BuA;: (24,2 4; 48,1 4).

A.2.2 [Mpumep 2 — ucnbimaHusa muna ll — Cny4aii 1 — useecmHbl Hapa6omku 0151 KaXX0020 OmkKa3sa

OToTcnyyan onucaHB7.2.1. Ucnonb3yloTca AaHHble Tabnuubl A.1 Ans UCNbITaHWUiA, 3aKkaHYMBaKOLWMXCA Yepe3 975u.

a) MNpoBepka runNoTe3 O NOBbLILLEHUA HAAEXHOCTH

U=—3,764. [ins ypoBHA 3HauMMocTy 0,2 KpUTU4eCKne 3Ha4ueHUs Ansi ABYCTOPOHHEro KpUTepusi cCocTaBnsiioT 1,28 n
—1,28. Mockonbky U< —1,28, meeTcs Aoka3aTeNbCTBO NOBbILLEHWUS HAAEXHOCTU U aHanu3 NpoAOIKaeTCS.

b) OueHka napameTpoB

OLueHKU NapamMeTPOB CTENEHHOW MoaeNN

A=1,1067;

f=0,5594.

c) OueHka cpeaHei HapaboTKM Ha OTKa3

OueHka cpeaHen HapaboTku Ha 0TKa3 3a 975 4 coctaBuna 33,5 4.

d) Kputepuii cornacus

C%(M)=0,041 ¢ M=51. Ins ypoBHs 3Ha4umocTy 0,10 KpUTU4ECcKoe 3HaYeHUe B COOTBETCTBUM C Tabnuuieil 1 paBHO
0,173. Mockonbky C%(M) < 0,173, cTeneHHas Moaenb NPUHMMAETCA (CM. 7.3 U pucyHok A.1).

e) HoBepuTenbHbI MHTEpBan Ans B

[BYCTOPOHHWI AOBEPUTENbLHLIA UHTEPBan ANA B CA0BEpUTENLHON BepoATHOCTEI0 0,9 umeeT Bua: (0,4646; 0,7347).

f) DoBepuTenbHLIA MHTEPBaN ANs cpeaHel HapaboTku Ha OTKa3

[BYCTOPOHHUI AOBEPUTENbHLIA MHTEpBan AN cpeaHer HapaGoTku Ha OTKa3, COOTBETCTBYIOLLMIA 4OBEPUTENBHON
BeposiTHocTu 0,9, umeeT Bua;: (24,3 4; 46,7 u).

13
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A.2.3 lMpumep 3— Cnyyali 2 — cepynnupoeaHHbie OaHHbIe

3TOT cnyyar onucaH B 7.2.2. cnonk3oBaHbl AaHHbIe Tabnuubl A.1. B Tabnuue A.2 npuBeaeHbl 0TKa3sbl, Crpynnmpo-
BaHHbIe B MHTepBansl no 200 4. AHanua atoro Habopa AaHHbIX AaeT pe3ynbTaTbl, ONUCaHHbIE HIDKE.

a) MpoBepka runoTes o NoBbILLEHUW HaAEXHOCTH

X2 = 595 ¢ YeTbIpbMs CTeneHsMM ceoBoabl. [ns YpoBHSA sHaummocTy 0,20 KpUTUYecKoe 3HaueHue coctasnseT 6,0.

HOCKOHI:KYX2 > 6,0, umeeTcA A0Ka3aTENLCTBO MONOKUTESIBHOMO UM OTPULLIATENBHOIO U3MEHEHWUS HaAeXXHOCTU U aHanu3

NpoAoIMKaeTCH.
b) OueHka napameTpoB
OueHku napameTpoB CTeneHHoM Moaenu
A =0,9615;
B =0,5777.
c¢) OueHka cpeaHeit HapaboTku Ha OTKa3
OueHka cpeaHen HapaboTku Ha 0Tka3 3a 1000 u coctasuna 33,3 u.
d) Kputepwii cornacus
X2 = 2,175 ¢ Tpems cTeneHsMu cBobozbl. [Ans yPOBHA 3HaUMMOCTH 0,10 KpUTUUECKOE 3HaYeHWe CoCTaBuno 6,25.

I'IocxoanyX2 < 6,25, cteneHHas Mogenb NpuHUMaeTcs (CM. 7.3 U pUCYHOK A.2).

e) [loBepuTenbHbIN MHTEPBaN ANsA B

[1ByCTOPOHHUIA fOBEpUTENbHLIA UHTepBan ANs B CA0BEpUTENbHOM BEpOATHOCTLIO 0,9 nmeeT BuA: (0,3202;0,8351).

f) DoBepuTenbHbIN MHTEpBan AN cpeaHel HapaboTku Ha OTKa3

[1BYCTOPOHHUIA fOBEPUTENbHBIA HTEPBanN ANA cpefHel HapaboTkN Ha OTKas, COOTBETCTBYIOLLWIA 40BEPUTENBHON
BeposTHocTU 0,9, umeeT BuAa: (16,6 4; 49,9 4).

A.3 MporHosupyeMble OLeHKU NoKasaTenen HaAeXHOCTH

[JaHHbIA NpMMep MNMIOCTPUPYET pacyeT NPOrHO3UpYeMbIX OLIEHOK NoKasaTenen HaaexXHoOCTH (CM. 7.6), koraa Kop-
PEKTUPYIOLLE MOAN(UKALIMM BBEAEHbI B CUCTEMY B KOHLLE UCTILITAHWIA.

A.3.1 lpumep 4

OCHOBHbI€ faHHble, UCNonb3yeMble B NpuMepe, NpuBeaeHbl B Tabnuue A.3. UmeeTca obLee KonMYecTBo OTKa3oB
N=45c K, =13 kaTerop1simm 0TKa3os NPy OTCYTCTBUM KOppeKTUpYioLLe Moaudukaumu. B koHue 4000 4 ucnbiTaHwi B cuc-
Temy 6bino BBeAeHO J = 16 pasnuuHbLIX KOPPeKTUPYIoLLIMX MoanMMKaLMIA, HanpaBneHHbIX Ha oTkasbl K = 32 kateropuu B.
KaTeropus ans kaxgoro oTkasa npusefeHa B Tabnuue A.3. B Tabnuue A.4 npeacraBneHa AononNHUTENbLHaA MHopMaLs,
ucnonb3yemMas Ansi NporHo3MpoBaHUs.

Laru npouenypb!

War 1: UpeHTUOULMPYIOT KaTeropum oTkasoB Au B.

BpemeHa nosiBneHust otka3os kateropuii A n B ngeHtudguumposanbl B Tabnuue A.3. Hapa6oTtku Anfa 16 pa3nnyHbix
TWMOB OTKa30B KaTeropun B npuseaeHs! B Tabnuue A.4, ctonbey 2.

LWar 2: UpeHTMOULMPYIOT NEpBOE NOSIBIEHNE OTKA30B pa3nUyHbIX TUNOB KaTeropuu B.

BpemeHa nepBoro nosiBNeHUA 0Tka3oB Anis 16 pasnuuHbLIX TUNOB kaTeropuu B npuBeaeHsbl B Tabnuue A.4, ctonbeu 3.

Lar 3: AHanusupytoT faHHbLIe NEPBOro NOSBIEHNS OTKa30B.

Ha6op aaHHbIX Tabnuubl A 4, ctonbua 3 npoaHanuM3uposaH B COOTBETCTBUM € Waramu 4—8 n3 7.2.1. PesynbTtaTthbl
npvBeaeHbl HXe.

OueHka napameTpoB

OueHku napamMeTpoB CTENEHHOW Moaenu

A =0,0326;

B =0,7472.

OueHKka napameTpa NoToKa NEePBOro NOSBIIEHUs OTKA30B

OueHKa MHTEHCUBHOCTM OTKa30B pasnuyHLIX TMNOB Kateropuu B aona nepeoro nosisneHus 3a 4000 4 coctaBuna
0,00304—".

KpuTtepumn cornacus

C2(M)= 0,085 c M= 16. ins ypoBHA 3HaummocTy 0,10 KpUTMUECKOe 3HaUYEHNe B COOTBETCTBUM C TabnuLiel 1 cocTa-
Buno 0,171. Mockonbky C2(M) <0,171, cTeneHHas Moaenb NPUHATA 115l BpeMeH NePBOro NOABNEHNS 0TKA30B PasfMUHbLIX
TWMNoB kaTeropum B .

War 4: HasHayaioT koadpduumeHTsl 3 HEeKTUBHOCTM yNyULLEHUS.

MpyMep HazHauYEHHbIX UHAUBUAYANLHLIX KO DULNEHTOB 3(PEHPEKTUBHOCTM YITYULLEHUA ANA KAXKAOK KOPPEKTUPYIO-
Lei Moandmkaumm npuBeaeH B Tabnuue A.4, ctonbeu 5. CpeaHee atux 16 koadppuumeHTos agpdheKTUBHOCTU COCTaBNSIET
0,72. CpegHee B ananasoHe 0,65—0,75 apnaeTca TMNWYHLIM (OCHOBAHO HA UCTOPUYECKOM ONbITE).

War 5: OueHuBalOT NPOrHO3UpPYEMbIli NapameTp NOTOKa OTKA30B.

Ans BblMUCIEHUS NPOrHO3UPYEMOro NapameTpa NOTOKa OTKa30B HEOOXOAUMbBI 3HAYEHUA CNEAYIOLWUX BENUUUH:

T =4000vy;

K, =13;

14
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J =16
B =07472
E =072

K; — Tabnuvua A 4, ctonbeu 4;
Ei — T1abnuua A .4, ctonbey 5.
OueHka NporHo3npyemMoro napameTpa noToka 0Tka3oB B MOMEHT BpemeHn 7'=4000 u (koHeL| UCNbiTaHUIA) COCTaBu-
na0,0074y—".

War 6: OueHnBaOT NPOrHO3vpyemoe 3HaueHue cpeHein HapaboTKW Ha OTKa3.

MporHoavpyemas oLieHka cpefiHei HapaboTku Ha oTkas cocTaBuna 135,1 u.

M p uMeyaH 1 e — Be3noBbllleHUs HAAEXHOCTH B TeueHne 4000 4 oLieHka cpeaHel HapaboTku Ha OTka3 3a 3TOT
nepwuog coctasuna 88,9 u (4000/45). YeenuueHue nporHo3Mpyemoii oLieHKu cpeaHei HapaboTku Ha OTKas Bbi3BaHO BBEE-
HUeM 16 KoppeKkTUpYIoLLMX MoandUKaLIMA C COOTBETCTBYIOLLIMMU Ko3adduLmeHTaMmm acbdekTmBHocTU. Heobxoaumo npu-
HUMaTb BO BHMMaHWE YyBCTBUTENLHOCTL MPOrHO3UPYEMOro 3HaYEHUA cpeaHel HapaboTkM Ha OTKa3 K Ha3HaYEHHbIM
koadbcbuLmeHTam acbcpexTmBHOCTU. Ecnn 6bi 6b110 HasHaYeHo cpeaHee 3HaueHne koadduLmeHToB agdekTuBHocTH 0,60,
NporHo3MpyemMoe sHaueHue cpeaHei HapaboTkM Ha 0TKa3 paBHANOCH 6bl 121,3 4. CpepgHee 3HaueHWe k03 EHULMEHTOB
achcpekTBHOCTM 0,80 JaeT NporHo3upyemoe 3HaueHue cpeaHen HapaboTku Ha oTkas 138,1 u.

Tabnuya A.1 — MNonHble AaHHLIE — BCe OTKa3bl U HapaboTku ana ucnbitaHuii Tuna | 7= 1000 u, N = 52

3 4 10 15 18 19 20 25 39
41 43 45 47 66 88 97 104 105
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

Ta6nunya A2 — CrpynnupoBaHHbie AaHHble Tabnuubl A.1 AnA npumepa 3

Homep rpynnbi KonuuecTso oTka3os BpeMs UCrbITaHuii, COOTBETCTBYIOLLEE NPABOM TOHKE MHTEpBana rpynnbl, 4
1 20 200
2 13 400
3 5 600
4 8 800
5 6 1000

Ta6nunuya A.3 — lNMonHble AaHHLIE ANA NPOrHO3MPYEMbIX OLIEHOK NpuMepa 4 — BCe OTKasbl U HapaboTkn 7* = 4000y,
N=45K\=13, Kg=32,/=16

HapaboTku n ux knaccucukauma no kateropusim A/B (Bkniodas TMNbI 0TKa30B kateropuu B)
T,
Ka‘rerépm;

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

15



rOCT P 51901.16—2005

Tab®nuya A4 — Pa3anmyHble TUNbLI OTKA30B KaTeropuu B u3 Tabnuubl A3

BpeMﬂ nepBOro nosABNeHus

KonuyectBo

HasHaueHHas

16

Tun Bpems oTkasa, OTKasa, 4 HabnioaeHun athbheKTUBHOCTL (hakTopoB
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
Maremartuyeckoe oxugaHve
HapaboTku OO oTKasa, 4
800
600
400
200

| | |
200 400 600

| |
800 1000

Ha6niogaemasi Hapa6oTka
A0 OTKa3a, v

PucyHok A.1 — [Ouarpamma paccesHus HapaboToK, OCHOBaHHas Ha AaHHbIX Tabnuubl A.1
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OTkasbl
Hapa6otka

0,20

0,10+
0,09
0,08
0,07
0,06

0,05+

0,04

[ [ I T_T' TTT
200 300 400 500 700 900 2000
Hapa6otka, 4

PucyHok A.2 — OTHoLueHWe HabnoaaeMoro 1 OLeHEHHOro KONMYeCcTBa OTKa3oB
K HapaboTke Ha OCHOBE AaHHbIX Tabnuubl A.2
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Mpunoxenue B
(cnpaBouHoe)

Mopenb cTeneHHOro 3akoHa NOBLILEHUA HaaeXHocTU. O6wan nHdopmaums

B.1 Moctynar QyaiHa

Haubornee yacTto ucnonbayemas MoAenb NoBbILLEHUs HaAeXHOCTH Bbina onucaHa Jx.T. OyaliHom B 1964 r. [1].
[yaitH aHann3vpoBan AaHHble 0TKa30B ANA psiAa CUCTEM B MpoLiecce TUNOBbLIX UCTbITaHWA. OH 3aMeTUI, YTO HaKoMNNeHHoe
konmuecTBo oTkazos N(7'), aeneHHoe Ha HakoNNeHHoe BpeMsi UCTIbITaHWi T, yMEeHbLUAETCS U CTPEMUTCA K MPSAMOIA IMHWAK
npwv NoCTpoeHUU rpacbuka B norapupMuyeckom maclutabe, T. e. npuGNMaUTensLHoO,

In (MD/T)=8—alnT, §>0,a>0. (B.1)

[AyaitH uccnegosan aTv rpadvikv U caenan BbIBOJ, YTO HaKOMMNeHHOe KONUYECTBO OTKa30B annpoKCUMUpYeTCs CTe-
neHHow pyHKUMEeN, T.e.

ND=xrTB A>0, p=1—a. (B.2)

Onupasch Ha 9TV HabnoaeHus, [lyaliH 3anucan ANA MIHOBEHHOTO 3HAYEHUA NapameTpa NoToKa OTKa30B B MOMEHT
BpemeHu T

4 NI =28TP—1, T> 0. ®-3)
T
Tor,qa MrHOBeHHOE 3Ha4YeHUue cpe,quﬁ HapaGOTKVI Ha OTKa3
1—p
(ABTP— 11 = TTB T> 0. (B.4)

MokazaTenb o =1 — B MHOrAa Ha3bIBaOT KMHTEHCUBHOCTLIO pocTa» .

HOCTynaT ,ElyaﬁHa fIBNAETCH AeTEPMUHUPOBAHHLIM B TOM CMbICNE, YTO OH AaeT MOAENb NOBLILWEHUA HAaAEXHOCTH,
HO He onucbiBaeT UBMEHYNBOCTb AAaHHbIX.

B.2 CrteneHHas mogenb
N.X. Kpoy B 1974 r. [2] paccMOTpen CTeneHHylo MoAenb U3MEHEHWn HageXHOCTU U CPOpPMYNMPOBaN OCHOBHYIO
BEPOATHOCTHYIO MOJer1b OTKa30B Kak HeroMoreHHbI npouecc Myaccona (NHPP), { N(7), T> 0}, co cpeaAHUM
E[N(T)]=T? (B.5)
1 OyHKLMER NoToKa 0TKa3oB

2D =ApTP— 1, (B.6)

Mogenb Kpoy oueHb noxoxa Ha moaens [lyaiHa. O6e aTh Moaenu MCNonb3yloT OfIHO M TO Xe BuipaxeHue A TP ans

0XMaemMoro Korim4ecTea o0Tkasos B MOMEHT BpemeHu 7. OaHako Moaenb Kpoy no3BonsieT onpeaenuTb BEPOSITHOCTL TOrO,
yTto N(T) NpMMET KOHKPETHOE 3HaYeHue B Creaylolem Buae:

ATBY A TP (B.7)
= n]= (_’):e_ .

Pr[N(T) ,n=0,1,2,

B cooTBeTCTBUM C 3TON MOAENbLIO
EDTfI=) j=12 .., (8.8)

rae T; sBnaeTtca HapaboTKol Ao j-ro oTkasa.

~1/B
370 AaeT nonesHoe nepeoe NpubnuxeHe E[Tj] = (}{j s J=1,2,...

Aans HapaboTku A0 j-ro oTKasa.
EcnmB =1, Toz(7) = A nHapaboTkv MeXAy NOCNeAoBaTeNbHLIMU OTKa3aM1 NOAYUHAIOTCA NoKasaTenbHOMyY pacnpe-

AeneHuio co cpeaHUM 1/ (roMoreHHbIN npoLiecc NyaccoHa), He BNUsst Ha NOCTOSIHCTBO HAaaeXHOCTH. OyHKUMA Z( T) yMeHb-
waeTca Ans B < 1 (nonoxvTenbHbie U3MEeHeHUs ) U yBennuvsaeTcs Ans B > 1 (oTpuuaTenbHbIE U3MEHEHUS).

CreneHHan mofens nosbilleHns HagexHocT NHPP, sensiiowancs BepoaTHOCTHOW UHTepRpeTaLueli nocTynarta
HyaiHa, ucnonbayeT cTporie craTUCTUYECKUe NpoLeaypbl A1t MeToAa OLEHKW NOBbILWeHWs HaaexHocTu. OHa no3sonseT
onpefensTh OLIeHKU MaKkcMansHOro Npaeaonoao6us v rpaHuLbl JOBEpUTENBHOrO UHTEPBana Ans NapamMeTpoB MoAenu 1
rnokasaTernei HageXHoCTWN CUCTEeMbI U NPUMEHSATL KpUuTepun cornacus. CteneHHas mogens NHPP 6bina paclunpeHa Kpoy
B 1983 r. [3] AN NporHo3MpoBaHWUA NOBLILLEHUA HAAEXHOCTH.
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