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Mpepucnosue

Llenv v npuHumMnbl ctaHgapTm3aummn B Pocauiickont ®enepaumm yctaHoBneHsl PefepanbHbiM 3aKOHOM OT 27 aekabps
2002 r. N 184-93 "O TexHU4YECKOM perynupoBaHuun”, a npaBuia NpUMEHEHNS HauuoHarnbHbIX CTaHAapToB Poccuinckon
depepaumn - TOCT P 1.0-2004 "CtaHpaptusaums B Poccunckon deaepauunn. OCHOBHbIE MONOXEHMSA"

CeeaeHus o ctaHpapTe

1 NOOrOTOBJIEH OTkpbiTbiM aKkUMOHEpHbIM 06LlecTBOM "HaydHO-uccnenoBaTernbCkMii  LIEHTP KOHTPOSiA MU
anardHoctukn TexHudeckmnx cuctem" (OAO HULU KO) Ha ocHOBe cOOCTBEHHOrO ayTEHTUYHOrO nepeBoda cTaHaapTa,
ykasaHHoro B NyHKTe 4

2 BHECEH Ynpaenenuem pa3sutusi, MHOOPMaLMOHHOIO obecneyeHuns n akkpemmtauum ®egepanbHOro areHTcTea no
TEXHNYECKOMY PETNYNIMPOBAHMIO U METPOoru

3 YTBEPXXOEH W BBEAEH B JENCTBWE Mpukazom defepansHOro areHTCTea No TeXHUYECKOMY PerynmpoBaHuio 1
meTponormm ot 30 ceHTaAbpsa 2005r. N 235-cT

4 Hactoaumin craHgapT aBngeTca MoAMMUMPOBaHHBLIM MO OTHOLLEHMIO K MeXAayHapoaHoMmy ctaHaapty MOK
61164:1995 "lMoBblweHne HagexHocTn. CTatuctnyeckne kputepum u metoasl oueHkn" (IEC 61164:1995 "Reliability
growth - Statistical test and estimation methods") ona BbINONMHEHMA NpaBOBbLIX UM HOPMATUBHO -NPaBOBbLIX TPeboBaHW,
yCTaHOBIEeHHbIX B Poccuiickon ®egepaumm, nyteM BHECEHUS TEXHUYECKUX OTKITOHEHUI, 0ObSICHEHME KOTOPbIX AAHO BO
BBEJEHUU K HACTOSILLEMY CTaHAApPTY.

HauMeHoBaHMe HacTosilero cTaHgapTa M3MEHEHO OTHOCUTENbHO HaMMEHOBaHWS YKa3aHHOTO MexAyHapOAHOro
cTtaHpapTa ans npueeneHus Bcooteetctere ¢ FOCT P 1.5-2004 (noapasgen 3.5)

5 BBE[JEH BINEPBbIE

UHpopmayusi 06 Uu3BMEHeHuUsix K HacmosweMmy cmaHlapmy nybnukyemcsi 8 exe200HO u30agaemMoM
UHopMayUoHHOM yka3amerne "HauuoHarnbHble cmaHOapmbi”, a meKcm u3MeHeHul U [ornpasoK - 8 EeXeMEeCSYHO
u30asaeMbix UHGhOpMaUUOHHbIX yKkazamernsax "HayuoHanbHble cmaHOapmel”. B cnyyae nepecmompa (3ameHbl) unu
omMeHbl Hacmosiweao cmaHlapma coomeemcmeyruwee ysedomrneHue bydem ornybruUKOBaHO 8 €XeMeCsYHO
uszdasaeMoOM UHQOpPMaUyUuoHHOM yKaszamene "HauuoHanbHbie cmaHOapmbi”. Coomeemcmaeyrowas UHgopmayus,
yeeOomrieHUe U MEeKCMbl pasMewaromcss makxe 6 UHPOPMayUuoHHOU cucmeme obwieao Mnonb308aHUsi - Ha
oghuyuanbHoM calime HauuoHasnkHo2o opeaHa Pocculickol ®edepauuu no cmaHlapmu3sayuu 8 cemu MiHmepHem



BBeaneHue

Hacrosawmin ctaHgapT OTHOCMTCH K KOMMNEKCY CTaHAapTOB, PaCNPOCTPaHSAIOLLMXCS Ha MEHEXXMEHT p1UCcKa, U B 4Yactn
MeTo4O0B aHanuia pucka passuBaeT u gononHset FTOCT P 51901-2002 "YnpasneHne HageXHOCTbo. AHanu3 pucka
TexHonormyeckmnx cuctem". NpuBeaeHHble B cTaHAapTe MeToabl MOTyT OblTb MPUMEHEHbI AN OLEHKN BEPOATHOCTHbIX
XapakKTePUCTUK TEXHUYECKMX CUCTEM (OJaree - cucTemMa) Ha dTane aHanu3a M oueHkn pucka. CtaHaapT omucbiBaeT
CTENEHHYI0 MOAESNb MNOBbIWEHUA HAAEXHOCTM M COOTBETCTBYHOLLYIO MOAENb MPOrHO3MPOBaHMS M OaeT MnosTanHoe
PYKOBOACTBO ANS MX ucnonb3oBaHus. CyllecTByeT HECKOMbKO MOAenen MOBbIWEeHUS HaOEeXHOCTU, OQHaKO CTeneHHas
MoZernb SBNSeTcs OOHOW u3 Hauboree LWMPOKO WCNOoNb3yeMbiX. HacTosimin cTtaHgapT ycTaHaBnueaeT npouenypbl
OLEHKM HEKOTOPbIX UMW BCEX XapaKTEPUCTUK NOBbILLEHUS HadeXHOCTW. [pMBeAeHHbIE B CTaHAApTe MeToAdbl B KayecTBe
NCXOOHbIX AaHHbIX UCMOMb3YIOT HapaboTkM 4O OTKA30B CUCTEMbI M BPEMS 3aBEPLUEHUS] WUCMbITAHUIA, €Cru OHO He
coBrnagaeT Co BpeMeHeM nocnenHero otkasa. [NpegnonaraeTcs, 4To cOOp UCXOAHbBIX AAHHbIX AN MOCTPOEHUA Moaemm
Ha4YMHaeTCs Mocre 3aBepLUeHUs] BCEX NpeaBapuTEnbHbIX TECTOB MO CTabunuaauum HayansHOW UHTEHCUBHOCTU OTKa30B
CUCTEMBI.

B otnuume oT npumMeHsemMoro MmexayHapoaHOro ctaHgapTa B HACTOSALWMM CTaHAapT He BKM4YeHbl cebinky Ha MOK
60050 (191):1990 "MexayHapoaHbIA 3dnekTpoTexHuyecku crosapb. [naeBa 191. HagexHocTb M KayecTBo
obcnyxkmBaHua", MOK 60605-1:1978 "McnbiTaHna Ha HagexHocTb ob6opyaoBaHus. Yacte 1. Obwme TpeboBaHus", MOK
60605-4:1986 "cnbiTaHust Ha HageKHOCTL obopygoBaHus. Yactb 4. MNMpouenypbl onpefeneHns TOYEYHbIX OLEHOK U
AOBepUTENbHbBIX FPaHWL, NO pe3ynbTatam OnpeAermMTenbHbIX UCNbITaHUM Ha HagexHocts" n MOK 60605-6:1986
"McnblTaHna Ha HagexHocTb obopyaoBaHusi. Yactb 6. TecTbl Ans NPOBEPKW NPEANONOXKEHMss O MOCTOSHCTBE
WHTEHCMBHOCTW OTKa30B", KOTOpble HelLenecoobpa3Ho MCMonb3oBaTb B HaLMOHaNbHOM CTaHZApTe U3-3a OTCYTCTBUS
NPUHSTLIX F”APMOHU3UPOBAHHBIX HALMOHAMbHbBIX CTaHAAPTOB. B COOTBETCTBUM C 3TUM M3MEHEHO COAEpXKaHVe pasaernoB
3n’.

1 O6nacts npumMeHeHusA

Hacrosauwwmi CTaHOapT onucbiBaeT Moadesnn N KonmmyectBeHHbIe MeToAbl OLLEHKU NOoBbIWEeHNA HaaeXHOCTU, OCHOBaHHbIE
Ha OaHHbIX 06 0TKa3ax cMCTeMbI, NnoNy4eHHbIX B COOTBETCTBUMN C ﬂpOFpaMMOVI NOBbILEHNA HAAEXKHOCTU. DTN npouenypbl
NO3BOJIAKT onpeaendaT™ ToYeYHble OUEeHKW, AoBepuTesibHble MHTepBallbl U NMPOBEepAT> MNOoTe3bl ANA XapakKTepPUCTUK
NOBbIWEHNA HaAEeXHOCTU CUCTEMDbI.

2 HopmamBHbI€e CCbIJIKK

B HacToswWeM cTaHgapTe MCNoMb30BaHbl HOPMATUBHbIE CCbISIKU Ha CJ'Ie,EI,erLU,VIVI CTaHaapT:

FOCT P 51901.6-2005 (MOK 61014:2003) MeHemkmeHT pucka. [porpammbl MoBbiweHUA HagexHoctn (MOK
61014:2003 "Mpozpammsbi nosbiweHuUsi HadexHocmu", MOD)

MpumeyaHne - lpu NOMbL3OBAHUM HACTOSILLMM CTaHAApPTOM Liernecoobpa3Ho NpOBEpUTb AENCTBUE CChbINTIOYHOMO
cTaHgapTa B MHGOPMaUMOHHOW cucTeMe oOLWero nomnb30oBaHWS - Ha OdMuUManbHOM canTe HauMoHanbHOro opraHa
Poccuiickon depepauuun no ctaHgaptsauum B ce™m VIHTEPHET MK NO €XerogHo M3gaBaemMomy WHopMaLMOHHOMY
ykasaTeno "HauumoHarnbHble cTaHgapTbl”, KOTOPbIM ONybrMKoBaH MO COCTOAHWMIO HAa 1 AHBapsA TeKywero roga, v no
COOTBETCTBYIOLLMM €XXEMECAYHO N3aaBaeMbiM MUHGOPMALIMOHHBIM YKa3aTesaM, onybnmkoBaHHbIM B TeKyLleM rogy. Ecnu
CCbINIOYHbIN CTAaHAAPT 3aMEHEH (M3MEHEH), TO MPU NMONb30BaHUN HACTOSILLWMM CTaHOAPTOM CrieyeT pyKOBOACTBOBaTLCA
3aMeHeHHbIM (M3MEHEHHBIM) CTaHAapTOM. Ecnn ccbinoyHbi cTaHAapT OTMEHEH 6e3 3aMeHbl, TO MOJICKEHUE, B KOTOPOM

[aHa CCblfika Ha Hero, NPUMEHSAEeTCA BYacTn, He 3aTparmsatoLwemn 3Ty CCbIJIKY.

3 TepMuHbI M onpeaeneHns

B HacTtosiwem cTtaHgapte npumeHeHbl TepmuHbl o TOCT P 51901.6, a Takke cnegyioume TepMuHbl C
COOTBETCTBYIOLLMMUN ONpeaeneHnsaMu:

3.1 orcpoyeHHas wmoaudukauma (delayed modification): KoppekTupyiowme wnaMeHeHUs, KOTOpble BBeOEHbl B
CUCTEMY NOCIE OKOHYaHWS UCTMbITAHUNA.



MpnmeyaHue - OTCpoYeHHYI0 MOANGMKALIMIO HE MPOBOASAT B MPOLECCe UCTIbITaHUN.
3.2 koadphbuumeHT achhekmBHoc ™ ynydleHus (improvement effectiveness factor): lona nHteHcnBHOCTM OTKa3oB
CMCTEeMbI, Ha KOTOPYIO OHa YMEHbLUMMAch B pe3ynbTaTe KOPPEKTUPYIOLLEN MOANDMKaLNN.

3.3 ucnbitanma tuna | (type | test): Mcnbitanmsa, koTopble 3akaHuMBalOTCA B 3apaHee onpedefieHHoe Bpems, Uinv
UCNbITaHWUA, ANA KOTOPbIX AaHHbIE 06 0TKa3daxMoryT ObITb NOMNy4eHb! B TEYEHNE BPEMEHMU, HE 3aBUCHLLIErO OT OTKa30B.

MpumevaHune - cnbiTaHusa Tuna | nHorga HasbiBaOT UCMbITAHUAMM C OrPaHNYEHHBIM BDEMEHEM .

3.4 ncnbitaHua tuna Il (type Il test): VcnbiTaHus Ha NoBbllLeHVWe HAAEXHOCTW, KOTOpblE 3aKaHYMBAOTCS Mocre
HaKoMneHUs yKa3aHHOTO KOMNMMYecTBa OTKA30B, UMW UCMbITAHWS, JAHHbIE KOTOPbIX MOMYT ObiTb MOMy4eHbl B TeyeHue
BPEMEHMU, 3aKaHUYM1BaIOLLErOCS OTKA30M.

MpumevaHune - cnbiTaHus Tuna |l nHorga HasbiBaOT UCNbITAHUSIMU C OrPaAHUYE HHbIM KONTMYECTBOM OTKA30B.

4 Obo3HavyeHus

B HacTosileM cTaHgapTe MCNOMb30BaHbI cnegywoume o603HaveHuns:

L - napameTpbl Maclwraba n GopMbl AN CTENEHHON Mogenu;
s - KPUTUYECKME 3HaYEeHUS AN NPOBEPKU rMnoTes;
a - KONNYEeCTBO NHTEPBAOB AN aHannaa CrpynnuMpoBaHHbIXAAHHbIX;
B E. E - MHAMBMAYanNbHbIE KOAPPULNEHTbI SMPEKTUBHOCTU YNYHLLEHUSA U UX CPEAHee;
1 g
g - KONNYECTBO PasnMYHbIXTUNOB HabniogaemMbIXO0TKas3oB kaTeropum B;
i, J - yHUBepcarbHble UHOEKCHI;
K}l - KONNYeCTBO OTKa3oB KaTeropun A,
KE- - KOMMYeCTBO OTKa3oB kaTeropun B;
K, k
i : =
- KONMYecTBO HabnaaeMbixoTkas3os i -ro Tuna kateropum B; Kp = ZK ;
-
Af - napameTp cTatucTnyeckoro kputepusa Kpamepa-Museca;
kN - KONNYECTBO OTKA30B;
j'.,rl. - KONMYECTBO OTKA30BB  -M NHTepBarne;
N - HaKOMMEHHOE KONMYECTBO OTKA30B 0 UCTEUEHMS BpEMEHU UCTbITAHNIA 1 ;
E[N(T] - MaTeMaTu4ecKoe OXuaaHne HaKOMMEHHOro KonmMyecTBa 0TKas30B A0 MCTEYEHUA BPEMEHM
T,
fi—1 iy - rpaHnupl I -ro MHTepBana BpeMeHM NCNbITaHWUiA ANs CIPYNMMPOBaHHbIXAAHHBIX;
T - BpEMS UCMbITAHUIA;
T!. - HapaboTka Jo i -ro oTkasa;

TN - 06Lwas NnpoAomMKNTENBHOCTL UCNbITaHui TMNa ll;



- 0bwas NPOJOMKNTENBHOCTL UCNbITAHMM TUNa |

*
T
2 2 .
xT[‘u} - KBAHTUMb ¥~ -pacnpepenieHusic ¥ cTeneHsiMu cBoGOAbl YPOBHS “F;
z - 06Lee 06o3HaYeHWe Ans napaMeTpa NoToKa 0TKasos.;
1 - KBaHTUMb CTaHAAPTHOMO HOPManbHOTO pacnpeaeneHus YypOBHS ¥
T
=z - NPOrHO3MpPYeMbIii MapameTp NOTOKa OTKa30B;
¥
z(T - apameTp NoToKa 0TKa30BB MOMEHTBPEMEHU 7 ;
EH[T:I - TeKyllee 3HaYeHue cpegHero BpeMeHU Mexay oTkasamu;
g - NporHo3upyemMas cpeaHsas HapaboTka Mexay oTkasamu.
¥

5 CteneHHasa moaenb

B cramctnyeckmx npoueaypax AnS CTeNeHHOW MOAENW MOBbIWEHUA HageXXHOCTW B KayecTBe UCXOOHbIX AAaHHbIX
MCNOmMb3ylOT OTKasbl U HapaboTkyM B npouecce MCIbiTaHMA. 3a UCKIMIYEHMEM MeToda MPOrHo3umpoBaHus (cMm. 7.6),
Moerb MPUMEHSIIT K obLwen coBokynmHOCTM otkasoB [cM. TOCT P 51901.6, pucyHok 2, xapaktepuctuka (3)] 6es
nogpasgeneHuns Ha KaTeropum.

OCHOBHble ypaBHEHUS ANA CTENEHHOW MOAEerm NpuBedeHbl B HacTosIWeM pasgere, a TeopeTudeckas uHopmaums o
MoZenv npuseeHa B NpunoxeHum B.

MaTtemaTtnyeckoe oxupaHve obLIEro KonvyecTBa OTKa3OB A0 WCTEYEHUS BPEMEHU WUCTbITaHUN T onucbiaeTcn
CcTeneHHOon yHKLUNen:

E[N(T]=»TF, 2 >0, B>0, T>0, N

roe .- napameTp MacLtaba;

B - napameTp opMbl (PyHKLUMSA obLen addPeKTMBHOCTM ynyyLLIeHNs COOTBETCTBYET: NOBbILLEHWIO HAAEXHOCTU, eCnn

0< P < 1; coxpaHeHuto HagexHocTH, ecnn [ = 1; cHUxXeHMIo HagexHocTH, ecriv [ 1).

MapameTp NOToKa 0TKAa30BBMOMEHTBPEMEHN £ OMUCHIBAETCS YPaBHEHNEM
o p-1
Z(T}=ﬁE[N‘:T}]=}\ET crne T >0, @)

Takum obpasom, ob6a napameTpa Aon B BMMSIOT HA MapameTp MOToka OTKa3oB. YpaBHeHue (2) npeacraenseT

coBom yron HaknoHa kacatenbHoit MW 71 kocn £ B MomeHTBpemeHu 2 [cm. FOCT P 51901.6, pucyHok 6].

3HaveHune cpefHero BpeMmeHn mexxayoTtkasamMmm no ncte4eHnm BpemeHun nUcnbliTaHUmn T onuncbiBaeTCd ypaBHEHUEM
BT = —. 3

B 7.1 n 7.2 npuBedeHbl OLEHKM MakcMManbHOro npasgonogobus ana napaveTpos *om |3 . B 7.3 npusegeHbl

KpuTepum corracus ans mogemm, a B 7.4 u 7.5 - npoueaypbl onpeaeneHst JOBepUTenbHOMo MHTepeana. [pumexeHve
MoZenu Ans NporHo3a noBblLEHUS HaAeXXHOCTV onucaHo B 7.6.



Mogenb nMmeeTcneaywume xapaktepHble ocobGeHHoCTU:
- MoAerb NpoCTa Ana onpeaneneHna oOueHoK;

- ecnu napameTpbl OblNMW OUEHEHbI MO MPOLWWSLIM NporpaMMam, 3TO - YAOOHbI MHCTPYMEHT ANS NMaHMpOBaHUs
Oyoywmx nporpammM, UCMOMb3YIOWMX aHaMNoMyYHble YCNOBUA UCNbITAHWMIA U Takue e koaddmumeHTol 3hdpeKTUBHOCTU
ynydwennsa (cMm. pa3gen5un FTOCT P 51901.6, paspen 6);

- WHOrga Mofenb f[aeT HepearnbHble 3HauyeHust [Hanpumep, Z(7 ) = B MOMeHT Bpemenn 4 = 0, Z(7)

CTPEMUTCA K HYNW npu T, CTpeMALlleMcd K 6eCKOHe'~IHOCTVI], OQHAaKO 3TN OrpaHn4YeHnAa He BNUAKT Ha NMpakTn4eckoe
ncnonb3oBaHMe moaenu,

- Mogesfb SBMSeTCd OTHOCUTENbHO WMHEPTHON U HeLIYBCTBVITeJ'IbHOVI K yBEJNIM4YeHU0 HageXHOCTU cpady nocne

KoppekTupyloLwen mogudmkaumm n MoxeT gaBaTb 3aHWKEHHYIO (MECCUMUCTUYECKYIO) OLEHKY B[T), ecnu TONbKO He
ucnonb3yeTcs Ans NporHo3nposaHus (cMm. 7.6);

- 0ObIYHbIA METOA OLEHKU npegnonaraeT, YTO N3BECTHO TOYHOE 3Ha4YeHne Habnogaemblix Hapa60T0|<, HO BO3MOX€eH
anbTepHaTUBHbIN NOAXOA, KOrga oTKasbl crpynnmpoBaHbl B Npeaenaxmn3BeCcTtHOro MHTepBasia BpeMeHu (CM. 7.2.2).

6 Ucnonb3oBaHne mogenu ans nnaHupoBaHuA nporpamMmm yny4vuleHuda HageXxHoCTm

B kauyecTBe McxoOHbIX OaHHbIX ANst npoueayp, onucanHbix B 6.3 TOCT P 51901.6, ucnonb3yoT ABE BENUYUHBI,
onpegensieMble C MOMOLLBI0 MOAENEN MOBbILWEH WS HAOEXHOCTU:

- obwee BpemMsA McnblTaHUI B Yacax, Heobxoanmoe Ans BbIMONHEHUs Lenen nporpamMmebl;

- MaTeMaTnyeckoe OXuaaHue KonmyecTsa OTKas3oB 3a 370 BpeMs (obLluee BpeMs ucrbiTaHMI B Yacax, Heobxogumoe
ANs BbINONHEHMWS Lenen nporpammsl).

BDEMFI ncnbiTaHWI 3aTeM AOJPKHO ObiTb I'Ip906p830BaHO B KaneHaapHoe BpemMA C 3anjiaHMpoBaHHbIM BpeEMEHEM
MUCMbITaHU B HeZent unm mecsay C y4eToM OXunmagaemoro nosyiHoro BpeMeHUu npocToA (CM. HVl)Ke) n apymmx
HenpeaBnaeHHbIX 06CTOATENBLCTB, @ KONMMYECTBO OTKA30B YBENMINMYEHO C y4eTOM noABNEHUA NOCTOPOHHUX OTKa30B U
NporH0o3a noJIHoro BpeMeHun NpocToA.

B kauectBe MCXoOHbIX AaHHbIX MOryT OblTb WCMOMb30BaHbl NMapameTpbl MOAENM, OLEHEHHble MO NpeablaylmM
nporpaMMam, otobpaHHble C y4eToM OyayLero NpMMeEHEeHUs ANst UCnbiTaHni NOAOGHBIX 3NIEMEHTOB, UCMbITaTENbHOM
cpegnbl, Npoueayp ynpaBsneHus 1 ApyrMx CyLLeCTBEHHbIX hakTopoB.

7 Ctamcmueckue MeTOoAbl OUEeHKN U NpoBepPKU rmnote3
7.1 KpaTtkuin 0630p

B npouenypax no 7.2 ucnonb3ytloT gaHHble 06 oTKaszax cUCTeMbl B MPOLECCe MporpamMmmbl UCTIbITAHANA ANsi OLLEHKU
MOBbILLEHWS HAAESKHOCTU N OLEHKN HAAEXHOCTU CUCTEMBI B KOHLE ncnbiTaHnin. OueHnBaeMoe NoBblILIEHNE HAAEXKHOCTU
ABNAETCS pe3ynbTaToM KOPPEKTUPYIOLUMX MoauduKaLmi, BBEAEHHbIX B CUCTEMY B npoLecce ucnbiTaHuia. Mpouenypsl,
paccmatpuBaemble B 7.2.1, npegnonaratloT, YTo HapaboTka O Kaxdoro oTkasa u3BecTHa. B 7.2.2 paccvoTpeHa
cuUTyaums, korga pakTmyeckoe Bpems oTka3a HEM3BECTHO, @ 0TKa3bl CrPYNMMPOBaHbI B MHTEPBAaslbl BDEMEHMU.

*
[Ins chbITaHWiA TMNa | ¢ orpaHNUeHHBIM BpEMEHeM £ 1 UCTbITaHuii Tuna |l C orpaHNUYeHHBIM KOMMUECTBOM OTKa30B
TN NCNOonb3yl0T pasHble gopMynbl (cM. 7.2.1).

lMocne npoueAyp, onucanHbIX B 7.2.1 1 7.2.2, AOMKHbI BblTb NPUMEHEHBI COOTBETCTBYIOLLME KPUTEPUN cornacus (cm.
7.3).

B 7.6 paccmoTpeHa cuTyauusi, KOrda KoppekTupyiolume moaudukauuy BBedeHbl B CUCTEMY MOCME OKOHYaHus
MCNbITaHUI Kak OTCPOYEHHbIE MoaMdMKaL K. MeToa NporHo3upoBaHMs NO3BONAET OLEeHUTL HAaOEeXHOCTb CUCTEMbI NOCTe
3TUX KOPPEKTUPYIOLLMX MoaNdMKaLIMA.



7.2 MpoBepKa rmnoTe3 o NOBbIWEHUN HAfEeXHOCTU U OLEHKa NnapaMeTpoB

7.2.1 Cny4yan 1 - nsBecTHbl HApaboOTKM ANSA KaXX[O0ro oTkasa

MeToa NpUMEHSIIOT TONbKO BTOM Criydae, ecnv HapaboTKy perMcTpupyroT Ans Kaxaoro otkasa.

Lar 1: MckntoyatoT noctopoHHune otkasbl (cM. 7.1 TOCT P 51901.6 n/vnn gpyrve cooTBeTCTBYIOLLME METOAbI).

LWar 2: CocraBnsatoT Habop AaHHbIX 0 Hapabotkax. Ana ucnbiTaHun Tvna |l Heo6xoAMMO TaKkKe yduTbiBaTb BpeMs
3aBepLUeHNs UCMbITaHUNA.

LLlar 3: BbIYMCIISIOT TECTOBYIO CTATUCTUKY L :

N +
SH-w
U = =1 2 o .
—N ans ncnblitaHmm tuna |; (4)
T*J:
12
-1 T
TL-(w-pE
= =1 2 .
Ans ucnoitTaHnn mna ll, (5)

V-1
T IR
Mg

rone AV - 06Lwee konmMuecTeo 0TKa30B;

*
T - o6LWwas NpoaomKUTENBHOCTL UCTbITAHUA TUNA I;

TN - 00Wasn NpoAoMKUTENBHOCTL UCMbITaHWi TUNa ll;

TJ- - HapaboTka g0 I -ro oTkasa.

B cooTBETCTBUM C MMNOTE30M O NMOCTOSAHCTBE HAAEKHOCTU (MOMEHTbI OTKAa30B COOTBETCTBYIOT FOMOreHHOMY NpoLeccy
MyaccoHa), cTaTcTKa L/ NOAUMHSIETCS CTaHAApTHOMY HOPMarbHOMY pacrpeeneHnio co cpeaHuM 0 1 CTaHAapTHBIM
oTknoHeHreM 1. CTatucTuka &/ MoxeT 6biTb NCMONb30BaHA AMA NPOBEPKU MUMOTE3bI O HAMNYMA NONOKNUTENLHOMO UMM

oTpuLaTeNbHOrO U3MEHEeHNst HaAeXXHOCTU HE3aBUCKMMO OT MOAENY NOBbILEHUS HAAEXHOCTU.
[IBYCTOPOHHWIA KPUTEPUIA AN NONOXMTENBHOMO UMM OTPULATENBHOMO M3MEHEHUS C YPOBHEM 3HAUMMOCT & umeeT

Kputnyeckme 3HadeHuda Hl_wn‘g n (_Hl_w‘g ), rae Hl_w‘g - KBaHTUIMb CTaHAapTHOrNo HopMalribHOIo pacnpegeneHuna

YPOBHA (1— 05}"'2).

Ecrm L7 < (_ul—mﬂj wm LF >u1_w-2 , TO MPUHMMAIOT pelleHVe O MONIOKMUTENBHOM WM OTpuLaTENbHOM

N3MEHEHNN HAAEXHOCTM COOTBETCTBEHHO. [INA NpoAoIIKEHNA aHanusa nepexoaaTk wary 4.

Ecnu (_ul—mﬂj <0< 8]_g 3, TO NPUHMMAIT pelleHne 06 OTCYTCTBIM NOMOXMUTENBHOTO UMK OTPULATENEHOTO

U3MEHeHUss HaOeXHOCTU Ans YPOBHA 3HauMMocTM & W aHanus3 3aKkaH4MBaloT. B atom cnydae rmnotesy 00
9KCNoHeHUnanLHOM pacnpeneneHnn Hapa60T0|< Mexay nocrnenoBpaTtesibHbIMU OTKasamMmu (FOMOFeHHOCTVI npouecca

MyaccoHa) MPUHMMalT C YPOBHEM 3HAWMMOCTU (& . Kputnueckue 3HaueHnsi H] g 1 (~ L] ) COOTBETCTBYIOT
OZHOCTOPOHHEMY KPUTEPUIO A1151 NONOKMTENBHOTO UMM OTPULIATENBHOTO M3MEHEHUSI HAZEXXHOCTU C YPOBHEM 3HAUYMMOCTM

-:‘:.',rrE. Kputuyeckme sHaveHus Ans ABYCTOPOHHEro Kputepus ¢ ypoBHeM 3HaummocTu 0,20 coctasnsioT 1,28 n (-1,28).

Kputnueckoe sHauvenve 1,28 cooTBETCTBYET OAHOCTOPOHHEMY KPUTEPUIO ANSI MONOXKUTENBHOMO N3MEHEHNUS] C YPOBHEM
3Hauumoct™ 10%. [Ans opyrux ypoBHEN 3HAYMMOCTU MOXHO BbIOpaTh KpUTUYECKUE 3HAYEeHUs no Tabnuuam KBaHTUNEN



CTaHOapTHOIo HOpManbHOIo pacnpegenexHns.

LWar 4: Beluncnatot cymmy

N
8= Z]n(T*ﬁ;) ANS UcnbITaHWii Tuna | (6)
i=l
nm
MN
Sy =2 (T /T;) anavcnbitanuiinall. (7)

=]
Lar 5: BelumcnsitoT HECMELLEHHYIO OLEHKY MapameTpa B no dopmyne

= W-1
p=— AN uenbiTaHui Tuna | (8)

S
nnm

-  N-2
p=— Ansa uenbitanui Tuna ll. 9)

S

Lar 6: BeluncnsatoT oueHkynapameTpa * no dopmyne

h= N/((T*)ﬁ ANst ucnbITaHuii Tuna | (10)

nunn
A= Nf{TN)ﬁ Ans venbitanui ana i, (11)

Fay
LLar 7: BluACTsIOT OLIEHKM NapameTpa noToka oTkasoB Z(4 ) u cpefHero BpeMeHn Mexay oTkasamu B(T) ans

BpemeHu ucnbiTannii 2 # 11 no doopmynam:
N o ﬁ_l
HT)y =M , (12)
= — Fa
BTy = 1/2(T) . (13)
MNpnmevaHnsa
)
1 Z{T) w B(T) - oueHkn napameTpa noToka OTKA30B W CpeaHel HapaGOTKM Ha OTKa3 B MOMEHT BpeMeHU £ - O
ans T M3 gnanasoHa npeacTaBMeHHbIX AaHHbIX. OLeHKM Ans Gyayllero BpeMeHu 4 B TeYeHWe MporpamMMbl
UCMbITAHUI UIM [0 €8 OKMAAEMOro 3aBEPLLEHNS MOTYT BbiTb MOSyHEHbI TOYHO TaK e, HO MOMb30BaTLCH UMM CrieayeT C

00bIYHbIM Y NpegoCTOPOXKHOCTAMMW, CBA3AHHBIMW C  3KCTpanossumen. SKCTpaI'IOJ'IﬂLI,VIFI He [OOJPKHa npeBblllaTb
0XNgaemoro BpeMeH 3aBepLUeHNs UCMbITaHUI.

= *
2 Ecrv nporpamma ucnbiTauii 3aeepuera, 7o B} ana T =77 wnm T =T} (cooTBeTCTBEHHO) AIBNSIETCS
OLIEHKOW cpeaHei HapaboTKM Ha 0TKa3 MCMbITYeMOi CUCTEMbI B KOHLIE MPOTPaMMbl UCTIbITAHNIA.

7.2.2 Cny4yawn 2 - Hapa6oTkn o6beAnHeHbl B rpynnbl



MeToa npefHasHaueH ANst cryuyasi, Korda Habop JaHHbIX COCTOUT U3 U3BECTHbIX MHTEPBANOB BPEMEHW, KaXabIN 13
KOTOPbIX COOEPXKWUT U3BECTHOE KONMYECTBO OTKA30B. BaxHO MMeTb B BUAY, YTO ASMHLI MHTEPBAMNOB U KOMMYECTBO
0TKa30BB MHTEPBANax He AOMKHbI BbITb NOCTOSHHLIMU.

Bpemsi ucribITaHuii cooteeTcTBYe T MHTepBany (0; T ) u paséuto Ha & uHtepsanos 0 < (11 < (21 < (&) ;i -n
nHTepsan - a1o nepuoa spemenn ot £(i — 1) po £(3), i =1,2,....d, é(0 =10, £{d) =T .Bennumnbl £(i) moryr

NPUHNMATb ntobble 3HaYyeHus ot0 oo T .

LWar 1: WcknoyatloT noctopoHHne oTkasbl cormacHo 7.1 TOCT P 51901.6 w/wvnu ppyrum COOTBE TCTBYHOLLMM
AOKYMeHTaM.

War 2: BBoasT B Habop AaHHbIX KOnW4ecTBa 0TkasoB JV; , sadmkcuposaHHble B i -M uTepsane [£(i — 1 £(3)] ,

i=1,..4.

d
ObLuee KonMYeCTBO paccmaTtpusaembixoTkazos A = 2 MV, .
i=1

[ns kaxgoro vHTepsana npou3BedeHune pl-f'lf He OOIMKHO OblTb MeHee nATM (MpYM HEeOBGXOAMMOCTM CMEXHble
WHTepBarnbl 00beaUHSAIOT), rae

i@ -G -

14
) (14)

;
War 3: Ana @ wHTepsanos (nocne obbeauHeHus Npu HeOBXOAMMOCTM) M COOTBETCTBYIOLMX 3HadeHuin [

XZ
BbIYNCNAOT CTATUCTUKY .

d (N, — p. M2
¥ D (N — py V) . (15)
=1 pzN

B cooTBeTCTBUM C TMNOTE30M HyJ'IeBbIX N3MEHEeHUN (KOI'/J,a HapaGOTKM NOoAYNHAKTCA I'OMOFeHHOMy npou,eccy
G 2 d -1
MyaccoHa) ctatnuctnka pacrnpeaeneHa B COOTRETCTBAM ¢ K.~ -pacnpedeneHvem ¢ [ I cTeneHsMu cBoGoabI.

2 .
Cratuctuka X MOXeT ObITb UCNOMb30BaHa Ans NPOBEPKN HanM4una NoNoXunTesibHbIX N oTpuuaTesibHbIX USMEHEHUN
Ha4eXXHOCTU HE3ABUCMMO OT MOAENN UBMEHEHWUIA HAOEXHOCTN.

,D,BYCTOpOHHVIVI KpUTepun 4nst NONOXKUTENBHOIO UM OTpULaTESlbHOIO U3MEHEHUS C YPOBHEM 3HAYNUMOCTN & UMeeT
KpuUtn4yeckoe 3Ha4yeHune

CF =yl d-1. (16)

2
Ecrm £ ° 2 CF | 7o npuHUMaloT pelleHre o MONOXUTENbHOM UMM OTPULIATENBHOM W3MEHEHUM HaZexXHOCTU. [ns
NPoJOSHKEeHNA aHannsa nepexoaaTk wary 4.

Ecnn X2 £ C'V, TO MPUHMMAIOT pelleHne 00 OTCYTCTBUM MOSIOXMTENbHbLIX UMW OTpUUATENbHBIX U3ME HEHUN
HaZEeXHOCTM C YPOBHEM 3HauuMMmoctTn = . AHanu3 3akoH4yeH. B aTom cnyyae mnoTe3y 06 3SKCMOHEHLUManbHOM
pacnpefeneHun BpeMeHW Mexay nocnefoBaTefbHbIMU OTKasamu (TOMOreHHbI npouecc [MyaccoHa) npuHMMalT C
YPOBHEM 3HA4YMMOCTN .

2 . .
Kputnyeckne 3sHauveHus ;’ﬂl_m(ff _D ONd pasnUyHbIX ypoBHEW 3HAUYMMOCTU & U cTeneHeu cBoboabl (fi _1:'

y .2
MOryT 6bITb HaaeHbl B Tabnuuax kBaHTUNEN % -pacnpegeneHus.



War 4: Ona nepBoHa4YanbHOro Habopa AaHHbIX B COOTBETCTBMM C LIAroM 2 BbIYUCISIOT OLEHKY MaKCyMaribHOMo
npasgonogobua ona napameTtpa opMbl |3 . OueHka makcumanbHoro npaegonofobua Ansg napametpa |3 - 370

o~

3Ha4yeHne B , KOTOpOE yaoBneTBOpAeT cneayrouwemMy ypaBHEHNIO!

Ly (P I 26 — 26 - DP Iz - 1)

: ﬁ ~tnt(d)]| =0 an
=1 (P -G - P

OuesnaHo, uto (1) =10, a takxe £[0ln {0 = 0. Bce unenbl £[') Moryr 6biTb HOPMUPOBAHLI OTHOCUTENBHO

£(ef) | Torpa nocnegnwit unen ¢ Inf £{&1) ncuesHet. Ins pelleHus 3TOro ypaBHEHWs! OTHOCUTENLHO [F HEOoBXoaMMO
NCMONb30BaTh UTEPATUBHBIN METOA.

LLlar 5: BeluMcnsioT oleHKynapameTpa #. no copmyne
b= N/tal (18)

lLlar 6: BblUMCNsIIOT OLEHKY napameTpa MoToka 0Tkas3oB Z(4 ) W cpeaHee Bpems Mexay oTkasamu BT ans

Bpemenn ¥ > (1 no copmynam:
2(T) =377, (19)
BTy = 1/2(T). (20)

MpyumeyaHus

)
1 Z(T) v B(T) - oueHkn napameTpa NOTOKa OTKA30B U CpeAHei HapaBGoTKM Ha OTKa3 B MOMEHT BpeMeHn 1 » 0

anda T N3 nHTepBasa npeacTtaBneHHbIX AaHHbIX. SKCTpaI'IOJ'II/IpyeMbIe OoueHKn anda 6y,1:|,yLuero BpeMeHU T B npotecce
UCNbITAHUN NN B MOMEHT OXnaaemMoro 3aBepLueHusa ucnbITaHU Moryt ObITb nosiydeHbl TOYHO TakK Xe, HO NCNOoJIb30BaTb
nx cnepnyet C 0BbIYHbIMU npeaocTopoXHOCTAMU, CBA3aHHbIMU C SKCTpaI'IOJ'IHLI,VIEVI. SKCTpaI'IOJ'IVIpyEMbIe OUEeHKN He
OOJIKHbI BbIXOAUTb 3a rpaHuubl OXKngaemMoro BpemMmeHun saseplieHuns NCMbITaHWUNA.

.
2 Ecnv nporpamma ucrbiTaHuit 3aeepluera, o Bi7) ana T =£(d) sensetcs oueHkol cpeaHeit HapaboTki Ha
0TKa3 CUCTEMbI HA MOMEHT 3aBepLLEHUS NCTIbITAHUIA.

7.3 Kputepunn cornacwus

Ecnu un3BecTHbl TOYHble 3HayeHus HapaboTok, HeobxoouMO ucnonb3oBaTtb criydam 1, B NMPOTUBHOM Crnydae
HeobXxoQuMO MCNonb30BaTh cryya 2.

7.3.1 Cny4yan 1 - nsBecTHbl AaHHble O HapaboTkax AJiA KaXAoro otkasa

Ons oueHkn napameTpa dopMbl B CHavana cnegyeT Mcnosb3oBaTtb MeTo4 B cooTBeTcTBUM € 7.2.1, 3aTem
BblYNCITINUTb CTAaTUCTUKY Kpamepa-Museca:

. 2

1 Ml{p¥ 2
+Z 21 -
zx SIT] Tom

2 (M) = , 1)

*
me M =N wT=T" pgnsucneiranuitmnal;

M=N-1uuT=T pnavcnomanminnall;



T<T<..<Ty.

B tabnuue 1 npuBedeHbl KPUTUYECKME 3HAYEHUA ITON CTATUCTUKM C ypoBHEM 3Haummoctn 10%. Ecnu ctatuctuka

2
N (M} npesBbillaeT Kputnyeckoe 3Ha4vyeHue, npneeaeHHoe B Tabnuue, TO MNoTe3a O TOM, YTO CTEMEHHas MOAESb
COOTBETCTBYET OaHHbIM, OOJDKHA ObITb OTKNOHEHA. B NPOTUBHOM Clydae rmnote3a AOoJKHa ObITb NpuUHATA.

Ecnu paHHble o Hap360TKaX M3BECTHbI, ANA nonydeHuna OONOMHNTENbHOWM VIHCbOpMaLI,VIVI OTHOCUTENIbHO COOTBETCTBUA
MOAenv AaHHbIM MOXET ObITb MCMONb30BaHa rpacbmquKaﬂ npouenypa, onncaHHasa Huxe.

[ns ncnonb3oBaHust rpadmyeckon npoueaypbl HeobXxoOMMO OLEHUTL MaTeMaTU4eckoe OXuaaHve BpeMmeHn _j -ro

oTkasa E[?}] M OTMETUTb Ha rpadMke HeCcoOTBETCTBME C HabniogaeMbiM BpemMeHeM i -fo oTkasa T} . B
COOTBETCTBUM C NpUMoxXeHnem B

Nk

o A BT ES B (22)
S
ALF
3HaveHus —Z’i n3obpaxatoT rpacdmyeckm B COOTBETCTBMM C HAbMO4AaEMbIM BpEMEHEM OTKa3a Tj B JIMHENHOM

macwrabe (cM. npumep, NpeacTaBneHHbll Ha pucyHke A.1). BusyanbHas cornacoBaHHOCTb 9TMX TOYEK C NUHMEN B 45°
ABMseTcA CyObeKTUBHOM MEePO NPUMEHUMOCTA MOAENN.

7.3.2 Cny4yan 2 - HapaboTkn 06beAuHeHbI B rpynnbl

s

,D,aHHbIl‘;l KpMTepMVI npUMEeHNM TOJNIbKO B Crydae, Koraa E‘ OUEeHMBaAKT Ha OCHOBE CrpynnMpoBaHHbIX OAHHbIX (CM.
7.2.2).

CpeaHee KONMYecTBo 0Tka30B B UHTepeane Bpemenn [£(F — 1), £(i1] annpokcumupyeTcs dopmynoit
g, = Meaf -z - 1P| (23)

[ns kaxgoro nHTepsana 3Ha4yeHme &y He OOJNDKHO OblTb MeHbLUE NATU. Mpun HeoBXoANMOCTU CMEXHbIE UHTEpPBASbI

MOXHO 0ObemHATs. [Ans d MHTepBanoB (nocrne ob6beaUHEHU NPU HEOBX0AMMOCTU) U f'url Tex Xxe, YTo u B 7.2.2,
BbIUMCNAOT CTaTUCTUKY:

d (. -5
X2=ZE i Ez:'. 24)

i=1 gy

KpuTuueckve 3HaueHwss 91Ol craTucTuku ans (& —2)  crenedeit cBo6oabl MOKHO HailTM no Ttaénuue

2
X~ -pacnpeaeneHuvsi. Ecnv kputnyeckoe 3HauyeHue Ans ypoeHs goeepusi 10% npeBblWeHo, TO mMnoTe3a O TOM, YTO
cTeneHHas MoAeNb afeKkBaTHO ONUCLIBAET CrPYNNMPOBAHHbIE AaHHbIE, 4OJKHA BblTb OTKIOHEHA.

Ecnun Ha6op OaHHbIX COCTOUT M3 U3BECTHbIX WHTepBasyioB BpeMeHWM C WU3BECTHbIM KOJIM4YEeCTBOM OTKas3oB, A4
nonyvyeHua [OMOSTHUTESBbHOM VIHd)OpMaLI,I/IVI 0 COOTBETCTBMM MOAENM OaHHLIM MOXET OblTb MCMONb30BaHa rpacbmquKaﬂ
npouenypa, onncaHHaa Huxe.

[N KakOOro WHTepBana, orpaHuueHHoro Toukoit (i) (o1 0 go (%) ), konnuecTBo HabnogaeMbix OTKa30B
coctasnser



;
Nt = ZiNJ- . (25)
i=
MaTemaTtnyeckoe oxuaaHue konmuectsa otkasos H[ A (£(i11] ouennsaiot no opmyne
BV @D = b6 (26)

BN o . fe
370 gaet M = }u‘,(z'}ﬁ L
£3)
Ipadmyeckas npoueaypa CocToMT 13 NOCTPOeHNSA rpadmka
L)
£(7)

ci=1..,4d, (27)

aTtawke i In A+ (B-TlnT T >0 (cm. npumep, nsoBpaxeHHbiit Ha pucyHke A2). OBLIas MHMOPMaLWs Mo
MaTeMaTM4eCKOMY ONMCaHMIO CTeNeHHON MOAeNy NpuBeaeHa B NpunoxeHum B.

Onsa |3 < 1 ata NuHns yobiBaeT. BusyanbHas cornacoBaHHOCTb TOYEK C 3TOM NNHWEN ABNSETCS CYOBbEKTUBHON MEepOo
NPUMEHMMOCT MOENN.

O6was nHcopmMmauma no MaTteMaTn4eCKoMy OnncaHuto CTENMEHHOM Moaenu NnpueeaeHa B NpunoxeHunu B.

7.4 NoBepuTenbHble MHTEpPBanbl ANA NapameTpa (popMbl

MapameTp dopmbl |3 B CTEMNEeHHOM MoAenu MOBbLIWEHNA HaAeXHOCTU XapakTepusyeT Hanuume Uu3MeHeHun
HAJEKHOCTM U UX BenmuuHy. Ecrim 0 “ PP < 1, UMeeTcs NoBbILIEHUE HAZEKHOCTW, €Cnu [P = 1, HeT NoBbILIEHNS

HapexHocT,aecnn [ 2 1, UMeeTcs CHUXeHWe HageXHOCTH.

Mpu onpeaerneHMm JOBEPUTENLHOTO WHTepBana Anst B, korga U3BecTHbl HapaboTKM KakKaOro 0TKasa, UCTMOMb3YHT
cnyyan 1. ins crpynnmMpoBaHHbIX OTKA30B HEOHXOAMMO MCMONb30BaTh Criydam 2.

7.4.1 Cny4yai 1 - nsBecTHbl HapaboTKM AN KaXO0ro oTkasa

Lar 1: Belumcnsator I:") B COOTBETCTBUM C iarom 5B 7.2.1.

LWar 2: UcnbiTanmna Tunall

[Ons onpegeneHus OBYCTOPOHHEro OoBepuTeribHOro MHTEpBana ana E‘ C ypoBHeM poBepuda 90% BblUMCAAOT

sermumnbl L u Dy

2
_ xnps (20 8)
L Tw-n
2
_ Xips(2) 9
U T -y

KeaHTUnu j{%,gj, x%,gj onpegensioT no tabnuuam xz -pacnpegeneHus.



HwxHAs foBepuTenbHas rpaHuua ans P :

Brg =D (30)

BepxHsis foBepuTenbHas rpanmuaans b :

Bug = Dub . (31)

CooteetctBeHHo [i1p M P ABNATCA OOHOCTOPOHHUMU HIDKHEI U BEpXHEil JOBEPUTENbHBIMW rpaHMLaMN AN

B c yposHem nosepus 95%.
Mcenbitanns tuna ll

[Ons onpegeneHus OBYCTOPOHHEro OoBepuUTesibHONo WMHTEepBana Angd I?) C ypoBHEeM poBepuda 90% BblUMCAAOT

sermumnbl Dy u Dy

_ N xips QV-1)

D : 32
L Taaw v -2 2
2

W 2N -1
Dy = X005 (20— 1) | 3

2N - (N - 2)

HWKHss foBepuTenbHas rpaHuLa ans P :

Brg=Dif. (34)

BepxHsisi JoBepUTeNbHasi rppanuuaans P

Bug = Dub . (35)

CoOoTBETCTBEHHO BLE‘ n BUB SABMSAOTCA OAHOCTOPOHHMMUW HWKHEW M BEPXHEWN AOBEPUTENbHBIMWU rpaHuLamMn ang

|3 ¢ ypoBHeM goBepus 95%.

7.4.2 Cny4yan 2 - HapaboTkn o6beAuHeHbI B rpynnbl

MpuBegeHHble Npoueaypbl onpefeneHns rpaHul, JOBepuUTeNbHOTO MHTepBana NpUMEHMMbl B TeX cnydasx, korga
oueHka [ Gbina onpeperneHa no crpynnMpoBaHHbIM AaHHBIM (CM. 7.2.2).

Lar 1: BeluucnstoTt B- B COOTBETCTBUMU C 7.2.2, war 4.

LWar 2: Beluncnsiior sHaueHusi Benmann 2030 (3 =12, . &) -

. i
Piy=—2_10G=12 .4
(1) r,(.:x‘)’z 2, d). (36)

LWar 3: BuiumcrsioT 3HaueHue senmunbl A ;



. . . <=
[P(i)ﬁ n PGP - PG -1P 1 PG - 1)'3]

. (37)

d
A=3 i i
=1 [P(z')ﬁ - P - 1)'3]

LLar 4; BbluMCRSIOT 3HAaYEHWE BeNMUUUHBLI

1
= 38
A e

LLar 5: [Ins onpefeneHvst NpuBnKeHHOTo ABYCTOPOHHETO AOBEPUTENBHOTO UHTEpBara Ans [¥ ¢ ypoBHeM AoBepus
90% BbluMcnAT

_(164)C

S ,
N

(39)

roe MV - obLwee konMyecTBo 0TKkas3oB..

Lar 6: HuwxHaga goBepuTenbHas rpaHmua ons B :

Big =B(1-5). (40)

BepxHsis joBepUTenbHas rppaHuua ans P :

Bug = B(1+8). (a1)

COOTBETCTBEHHO BLB n BUB SABNSAOTCA OAHOCTOPOHHMMMW HIWKHEW M BEPXHEWN AOBEPUTENbHBIMWU rPaHULamMn ans

P c ypoBHeM gosepus 95%.

7.5 loBepuTenbHble MHTepBanbl ANs cpeaHei HapaboTkn Ha oTKas

B cootsetctBMM ¢ 7.2.1, war 7 BT} saensetca ouenkon B{F) (cpegHss HapaGoTka Ha oTkas). [ns

[0BepuTEnbHbIX WHTepBanoB (7)) | korma M3BecTHbl HapaBOTKM KakAoro OTkasa, WCMonbayloT cryvan 1. [ns
CrpyNNMPOBaHHbIXOTKA30B UCMOMb3YIOT Criydam 2.

7.5.1 Cny4yan 1 - nsBecTHbl HapabGoTKM AN KaXX[0ro oTkasa

LWar 1: Buluncnsitor {7 B cootBeTCTBUM C 7.2.1, War 7.
LWar 2: [ina onpeneneHns OBYCTOPOHHEro AOBEpUTENBHOIO UHTepBana ¢ yposHeM gosepust 90% HaxogoaT 3HaYeHust
L nwll gna COOTBETCTBYIOLLErO 0O6beMa BbIGOPKM M ucnonb3yst Tabnuuy 2 ong ucnbiTaHun tmna | unn Tabnuuy 3

ansa uenbitTaHum mna ll.

LWar 3: HuxHaga goBepuTenbHas rpaHmua ons E'I:T',I :

Brp = LB(T) . 42)

BepxHsisi foBepuTensHas rpanuuaans B0

O = U@(T) . (43)



CoOTBETCTBEHHO BLB n BUB ABMATCA OAHOCTOPOHHUMMW HWKHEN U BEPXHEWN AOBepUTENbHbIMWU rpaHuuLamMmn ang

BT c yposHem nosepusi 95%.
7.5.2 Cny4yaw 2 - nseeCTHbl CrpynnupoBaHHble AaHHbIe

MpuBeaeHHbIe NPOLEAYPLl ONpeeneHns JOBEPUTENLHOMO MHTepBana NpUMeHUMBI, Koraa oleHka [3 6bina oleHeHa
Mo CrpynnMpoBaHHbIM AaHHbIM (CM. 7.2.2).

s

-~
War 1: BeluncnsaioT [ B cooTsetctumn ¢ 7.2.2 1 BT} B cootsBeTcTBMM € 7.2.1, war 7.

LWar 2: BuluncnsioT sHaveHnsienmunn Si0 (G =12, ., &) :

P = T':ﬂ') (i=1,2,...d). (44)

War 3: BoliumcnsiioT 3HaueHme senvunibl A :

A A - s
i [P{g)ﬁ n PiF - PG -1Fm P - 1)'3]

A= - - . (45)
i=1 [P@')ﬁ - Pli- 1)'3]
LWar 4: BbluMCnsiioT 3Ha4YeHne BennunHbl £ :
= 1 +1 (46)
1 .

LWar 5: [ns npubnwkeHHOro onpeAeneHus rpaHuLL ABYCTOPOHHETO JOBEPUTENBHOTO MHTepBana ans B 1) ¢ yposHem

noBepust 90% BbIYUCTSIOT 3HAYEHUE BENUYMHBI & :

_(L6MD

oy :
N

(47)

rne 2V - o6Liee KonMuecTeo 0TKa30B.

LLlar 6: HuxHsIs noBepuTenbHasi rpannua ans B2 :

Bip =B(TH1-5) . (48)

BepxHsist foBepuTensHasi rpanuuaans B

Byg = 81+ 5], (49)
CooTeeTctBenHo HBip v Bpm ABNSAIOTCS OIHOCTOPOHHUMU HIDKHEI 1 BEpXHEi [OBEPUTEMbHLIMM TPaHULAMI s
87 ¢ yposHem goBepus 95%.

7.6 MeTogunka NporHo3npoBaHus

MeTO,D,VIKy NPUMEHAIOT B TEX Clly4YadX, Korga Koppektmpywoume MO,ﬂMCbMKaHMM BKJ1HOHAKT B CUCTEMY NOCI1€ OKOHYaHUA
NCMbITaHUI KaK OTCPOYEeHHbIEe MO,qMCbMKauMM. LLeJ'Ib 3a4a4m COCTOUT B TOM, YTOObI OLLEHUTb HAAEXHOCTb CMCTEMBI NOCTE



BBEEHMS KOPPEKTUPYIOLLMX MOANUKALIUIA.
LLar 1: BeligensatoT oTkasbl kateropum A n kateropum B (cm. TOCT P 51901.6, onpegenenuna 3.10mn 3.11).

LWar 2: NaeHTdnumnpyloT BpeMs NepBoro NOSBAEHUS KaXKAOro Tuna OTKasoB B KaTeropun B kak oTaensHbIi Habop
AaHHbIX. OnpeaensioT J - KONMYECTBO Pa3NMYHbLIX TUMOB OTKa30B KaTeropum B.

LWar 3: BeinonHsatoT warv oT 1 go 5 B cootBeTcTBMM € 7.2.1 ANsA 31010 Habopa AaHHbIX U OLEeHMBaOT |3 , ucnornb3ys

*
N=1uT" wwm TN AN nonHoro Habopa AaHHbIX.

Lar 4: HazHayaloT kaxxaomy un3 J  0TKa30B pa3fMyHbIX TMMOB KaTeropun B B Habope AaHHbIX Wara 2 KoahULMeHT

abcekTmBHocTM ynydwenns F;,i=1,...,F . Ona kakgoro ns J oTkasoB pasnnuHbix TMNOB KkaTeropuu B

HE (DL E 1) asnaetca MHXeHEPHO! OLEHKON OKMAAEMOTO YMEHbLUEHUS MHTEHCMBHOCTW OTKA30B, BbI3BAHHOM
NaeHTUMLNPOBaHHOM KOppeKTUpyoLen moamdukaunen (cm. onpegenexve 3.1).

BulumcnaoT cpeaHee £ 3TMX 3HayeHuin. ECnM OHO NpMEMNEMO, YCTaHaBMMBAlOT CPeAHW  Ko3aduUMeHT
apdeKkTMBHOCTM ynyyweHus (Hanpwumep, 0,7) BMECTO MHAMBMAYaNbHbIX Ha3HayYeHUn ;E-,i =1,...,J , kak onucaHo
BbILLE.

LWar 5: OueHnBaloT NPOrHO3MpyeMbI MapameTp NOTOKa OTKa30B U CpeaHIo HapaboTkyHa oTkas:
1 S -
T o Kﬁ%ﬁ-(l—ﬂ-)wﬁﬁ , (50)
1=

rae KA - KONMn4eCTBO OTKa3oB KaTeropmnn A

.

i - KOJIN4eCTBO HabnaaemMblIX0TKa3oB I-ro TMna Kateropuu B;

+
T pasio T wnu Ty, B cooTeeTcTBUM C Warom 3.

Ecnu 3HaveHwus EJ- He HasHadeHbl, a eCTb TOMbKO cpefHee E 10 CpefHMN ureH B KBagpaTHbIX ckobkax
CTaHOBUTCS PaBHbIM

Kp(l-Ey,

rae KB - KONIMYECTBO OTKa3oB KaTeropuu B.

B atom cnyqae nporHo3MpyeM bIn napameTp NOTOKa OTKa30B
1 o
z, = ;[KA + Kp(1- )+ JRE]. (51)
MporHo3upyemMoe 3HayeHWe cpeaHen HapaboTku Ha 0Tkas Bp = lj,frzp .

Tabnuua 1 - Kputnyeckne sHadveHus ans kputepusa Kpamepa-Mnseca c yposHeM 3Hauumoctn 10%

A KpuTtnyeckoe sHaveHve

3 0,154

4 0,155




5 0,160
6 0,162
7 0,165
8 0,165
9 0,167
10 0,167
11 0,169
12 0,169
13 0,169
14 0,169
15 0,169
16 0,171
17 0,171
18 0,171
19 0,171
20 0,172
30 0,172
60 0,173
Mpumeyarue - Ans venbitanuiuna l: M = A : gna uenbimanmiiunall: M = A -1,

Tabnuua 2 - [IBycTOpoHHWE JoBepuTenbHble MHTEPBanbl YypoBHSA goepus 90% ans cpegHein HapaboTkvM Ha OTKas U
ucnbiTaHni tvna |

N L o

3 0,175 6,490
4 0,234 4,460
5 0,281 3,613
6 0,320 3,136
7 0,353 2,826
8 0,381 2,608
9 0,406 2,444
10 0,428 2,317
11 0,447 2,214




12 0,464 2,130
13 0,480 2,060
14 0,494 1,999
15 0,508 1,947
16 0521 1,902
17 0,531 1,861
18 0,543 1,825
19 0,552 1,793
20 0,561 1,765
21 0,570 1,738
22 0578 1,714
23 0,586 1,692
27 0,593 1672
25 0,600 1,653
26 0,606 1,635
27 0,612 1,619
28 0,618 1,604
29 0,623 1,590
30 0,629 1,576
35 0,652 1,520
40 0,672 1477
a5 0,689 1,443
50 0,703 1414
60 0,726 1,369
70 0,745 1,336
80 0,759 1,311
100 0,783 1273

Mpumeyanue -Ans A > 100




-2
N-1 |1
=—->I1-u —
W [ 0,542 EN]

rae HD,S-I-’}'JIQ - KBaHTUIb CTaHOapTHOro HOpManbHOro pacnpepgenexHna YPOBHA

100(0,5 +v/2) %.

Tabnuua 3 - [IByCTOPOHHUE AOBepuUTENbHbIE MHTepBanbl ypoBHs gosepud 90% ansa cpeaHen HapaboTkm Ha oTkas u
ucnoiTaHnn Tmna ll

N L &
3 0,1712 4,746
4 0,2587 3,825
5 0,3174 3,254
6 0,3614 2,892
7 0,3962 2,644
8 0,4251 2,463
9 0,4495 2,324
10 0,4706 2,216
11 0,4891 2,127
12 0,5055 2,053
13 0,5203 1,991
14 0,5337 1,937
15 0,5459 1,891
16 0,5571 1,876
17 0,5674 1,814
18 0,5769 1,781
19 0,5857 1,752
20 0,5940 1,726
21 0,6018 1,701
22 0,6091 1,680
23 0,6160 1,659
24 0,6225 1,790
25 0,6286 1,623
26 0,6344 1,608




27 0,6400 1,592
28 0,4520 1578
29 0,6503 1,566
30 0,6551 1,553
35 0,6763 1,501
40 0,6937 1,461
45 0,7085 1,428
50 0,7212 1,401
60 0,7422 1,360
70 0,7587 1,327
80 0,7723 1,303
100 0,7938 1,267

Mpumeyanue - Ans A > 100

-1
W-z2f f27)
L= 1+u —
0,547 02 NJ ,

\

%

W-of 7y
0 =221 ug 5=

7| 0,512 v

rA€ () 542 - KBAHTUIIb CTAHAAPTHOTO HOPMATBHOTO PACTIPEAEIeHNS YPOBHS 1000,5 + v f2) %,

MpunoxeHne A
(cnpaBoyHOE)

YucnoBble NnpumMepbl

A.1 BBepgeHue

Crnepayoume 4McrnoBble NpyYMepbl AEMOHCTPUMPYIOT MCMOSb30BaHUE MpoLeayp, OnMcaHHbIX B pasgene 7. B tabnvue
A1 npuBeaeH NOmMHbI HABOp AaHHbIX, UMMOCTPUPYIOLLIMX MEeToAbl, KOrga U3BeCTHbl HapaboTku, a B Tabnuue A2 - onsa
CrpyNNUpPoOBaHHbIX AaHHbix. B Tabnuuax A3 n A4 npuBedeHbl OaHHble AN METOAVKW MPOrHO3MpOBaHUs, Koraa
KOoppekTMpyloume Mmoamdmkauum OTHECEHbI K KOHLY MCNbiTaHWiA. Mpu He0BX0ANMMOCTM B COOTBETCTBUMN C 7.3 MPUMEHSAIOT
KpuTepumM cornacna. 3T npumepbl MOryT ObiTb MCNOMb30BaHbl AMsl KOHTPONA COOTBETCTBYHOLUMX KOMMbHTEPHbBIX
nporpamm, paspaboTaHHblixanga peanu3aumm metogoepasagena’.

A.2 OnpepeneHne oLEHOK NokasaTenen HageXHoOCTU
HaGop paHHbIX B Tabnuue A.1 cooTBeTCTBYET UCMbITaHMAM, 3akaHumBawowmmcs yepesd 1000 4. BTM paHHble
ucnonb3oBaHbl B npuMepax A2.1 n A2.2 gna vcnbitaHuit Tuna | n tuna Il. B crpynnupoBaHHOM Buae 3TM AaHHble

npeacrtaeneHbl B Tabnuue A.2 ona npumepa A2.3.

A.2.1 [Mpumep 1 - ucnbimaHus muna | - Cnyyaii1 - useecmHrbi Hapabomku 0nsi Ka)x0o20 omka3sa



O710T cnyyan paccmotpeH B 7.2.1. OaHHble Tabrmubl A1 COOTBETCTBYIOT MCMbITAHUSAM, 3aKaHYMBAOLWMMCA Yepes
1000 u.

a) MNpoBepka rMnoTes Ha NOBbILIEHWNE HAAEXHOCTH

I = -3,713. KpuTnueckne 3HayeHVsi ANt ABYCTOPOHHETO KPUTEPUS C YPOBHEM 3HaummocTv 0,20 cocTaBnsioT 1,28 u
-1,28. Mockonbky Lf % -1,28, UMeeTcst fOKa3aTeNbCTBO NOBbILLEHUS HAAEXKHOCTY M aHANWN3 NPOAOMKAeTCs.

b) OueHka napameTpoB

OueHKM napameTpoB CTENEHHOW MOAENM

X =1,0694;

an

P =0,5623.
c) OueHka cpeaHeli HapaboTky Ha O0Tka3

OueHka cpegHelt HapaboTtku Ha oTkas 3a 1000 4 coctaBuna 34,2 u.

d) Kputepuii cornacus

Cz (M]I =0,038 ¢ M =52. Ons ypoBHs 3HaumocTn 10% KpuTnyeckoe 3Ha4YeHWe B COOTBETCTBUM C Tabnuuen 1

coctaenseT 0,173. Mockonbky Cz (M) < 0,173, cTeneHHas Moaenb NpuUHUMAaeTes (CM. 7.3 U pucyHok A.1).
e) JoBepuTtenbHbIN MHTEPBAN ANg |3

[1ByCTOpOHHUI fOBEPUTENBHbLIV UHTEPBaN Ans |3 C noBepuTtenbHon BeposiTHocTb0 0,9 nmeeTsua;: (0,4491;0,7101).
f) NloBepunTEnbHLIA MHTEPBAN Ans cpeagHen HapaboTku Ha 0Tkas

[BYCTOPOHHUI [0OBEpPUTESNbHBLIA MHTEpBan Ans cpegHen Hapabotkm Ha oTka3 3a 1000 4, COOTBETCTBYHOLUMN
poBepuTtensHol BepoaTHocT 0,9, umeetBua: (24,2 4; 48,1 u).

A.2.2 [pumep 2 - ucnbimaHus muna Il - Cnyyai 1 - useecmHbl Hapabomku Onsi KaxAo020 omkKa3sa
3710T cnyyan onucaH B 7.2.1. icnonk3ytoTca AaHHble Tabnuubl A1 onsa ucnbiTaHWi, 3akaHumBaoLwmxcs Yepes 975 4.

a) NMpoeepka rMnoTes 0 NOBbILLEHUN HAAEXHOCTU

£ =.3,764. Ans YPOBHSA 3HaummocTn 0,2 kputudeckme 3HayveHns Ansg ABYCTOPOHHEro Kputepusa coctaensatoT 1,28 m
-1,28. Mockonbky < ,28, nMeeTcsa foKkasaTe b CTBO NOBbLIWEHWNS HA4EXHOCTU M aHanNu3 NpoLosKaeTes.

b) OueHka napameTtpoB

OueHKM napameTpoB CTENEHHOW MOAENM

*=11067;

>

P =0,5594.
c) OueHka cpeaHeln HapaboTky Ha 0Tka3
OueHka cpegHelt HapaboTku Ha oTka3 3a 975 4 coctaBuna 33,5 4.

d) Kputepuii cornacus



o (M7 =0,041 ¢ M =51.Qna ypoeHs sHaunmocTn 0,10 KpUTUHECKOE 3HAYEHME B COOTBETCTBUM C Tabnnueir 1

paBHo 0,173. MockonbKy 2 (M) < 0,173, crenennas mopens npuHUMaeTcs (cM. 7.3 1 pucyHok A1).

e) JoBepuTtenbHbIN MHTEPBAN ANg B

[BYCTOPOHHUI JOBEPUTENbHbLIN MHTEPBAN ANd B C goBeputenbHom BeposaTHOCTbH0 0,9 nmeeTtsua: (0,4646;0,7347).
f) JoBepuTenbHbI MHTEPBAN ANA cpeaHen HapaboTky Ha OTKas3

[BYCTOPOHHUI [OBEPUTENbHBLIN MHTEpBan Ana cpeaHen HapaboTKM Ha oTKas, COOTBETCTBYIOLMIA AOBEpPUTENBHOW
BeposATHocTM 0,9, nmeeTBuna;: (24,3 4; 46,7 u).

A.2.3 lpumep 3 - Cnyyali 2 - czpynnupoeaHHbie OaHHble

O10T cnyyarh onucaH B 7.2.2. WAcnomb3oBaHbl AaHHble Tabnuubl A1. B Tabnuue A2 npuBeAeHbl OTKasbl,
crpynnupoBaHHble B UHTepBarnbl no 200 4. AHanus 3Toro Habopa AaHHbIX AaeT pe3ynbTaThl, ONUCaHHbIE HUXKE.

a) NpoBepka rMnoTes 0 NOBbILLEHUW HAAEXHOCTN

2
A% =595¢ YeTbipbMs cTeneHaMn ceoboabl. [Ana ypoBHA 3HauumocTtn 0,20 KpuTudeckoe 3HaveHne coctasnseT 6,0.

2
rlOCKOJ'Ibe X }" 6,0, nmeeTca OoKasaTenbCTBO MOJIOXKUTENBHOMO UMK oTpMuaTenbHOro U3MeHeHna HaaeXHOCTU U
aHann3 npoaosnKaeTca.

b) OueHka napameTtpoB
OueHKM NapameTpoB CTENEHHOW MOAENM

M =0,9615;

an

F=05777.
c) OueHka cpeHel HapaboTkM Ha OTkas3

OueHka cpegHer HapaboTtku Ha oTkas 3a 1000 4 coctaBuna 33,3 u.

d) Kputepuii cornacus

2 _
Xe = 2,175 c Tpems cteneHsaMmu ceoboabl. OAns ypoBHsa 3HaummocTtn 0,10 kputudeckoe 3HaveHne coctasuno 6,25.

Mockonbky Xz > 6,25, cTeneHHast Mogenb npuHUMmaeTcs (CM. 7.3 n pucyHok A.2).

e) JoBepuTenbHbIA MHTEpBan 4ns |3

[1BYCTOPOHHUI JOBEPUTENbHBIN MHTEPBAN AN [ ¢ AoBepUTenbHOI BEPOSTHOCTLI0 0,9 MMeeTBua; (0,3202;0,8351).
f) NoBepuTenbHbIM MHTEpPBan AN cpeaHen HapaboTkn Ha oTkas

[IBYCTOPOHHMWIA OOBEPUTENbHLIA MHTEpPBaN ANs cpefHel HapaboTkM Ha OTKa3, COOTBETCTBYIOLUMI AOBEPUTESbH O
BepositTHoc™ 0,9, nmeeteug: (16,6 4; 49,9 v).

A3 I'IporHosupyeMble OLIeHKM NoKa3aTerieM HageXXHoCTH

[aHHbli NpyMep WAMICTPUPYeT pacyeT MNPOrHO3MpyeMblX OLEHOK Mokasatener HagexHoctu (cMm. 7.6), korga
KOoppeKkTMpyloLme MoanduKkaumMm BBE4AeHbl B CUCTEMY B KOHLIE UCTbITAHWIA.

A.3.1 lMpumep 4

OcHoBHble AaHHble, UCMOMb3yemble B npumepe, npmeedeHbl B Tabnuue A3. VMimeetcsa obliee KONnM4ecTBo OTKa3oB



MN=45c KA = 13 kaTeropusiMM OTKa3OB MPU OTCYTCTBUM KOppeKkTupyiowen mogmdukaumn. B koHue 4000 u

UCMbITAHUI B CUCTEMY Bbino BBeAEHO J = 16 pasinyHbIX KOPPEKTUPYIOLLM X MOAMMMKALNIA, HaNPaBREHHbIX Ha OTKa3bl

KE- = 32 kateropun B. Kateropua gns kaxpgoro otkasa npueegeHa B Tabnuue A3. B 1abnunue A4 npepacraeneHa
OOMNONHMTENbHAsA UHAOPMaLMS, UCMONb3yeMasi Ansi NPOrHO3MPOBAHMS.

Larn npoueaypsbl
War 1: MgeHTudmumpytoT KaTeropmm otkasosA u B.

BpemeHa nosiBneHust otkasos kaTeropuii A u B nageHtmguumposaHbl B Tabnuue A.3. HapaboTtkn ansa 16 pasnuyHbix
TMNOB OTKa3oB kaTeropun B npuBeaeHsbl B Tabnuue A4, ctonbey 2.

LWar 2: MopeHTMdmumpytoT nepBoe NosiBrieHne 0TKa3oB pa3fMyHbIXTUNOB KaTeropmm B.
BpeMeHa nepBoro nosiBfieHns 0TkasoB Asis 16 pa3nmMyHbIXTMNOB KaTeropun B npruBeaeHsbl B Tabnuue A4, ctonbey 3.
LWar 3: AHanuaupyloT AaHHblE MepBOro NOsiBNEeHNs 0TKa3oB.

Habop aaHHbix Tabnuupl A4, ctonbua 3 npoaHanM3vpoBaH B COOTBETCTBUM C waramu 4-8 us 7.2.1. Pe3ynbTaThl
npuBeAeHbl HAXKE.

OueHka napameTpoB

OueHkn napameTpoB CTENEHHON MOLENN

* =0,0326;

o

F=0,7472.

OueHka napameTpa NOTOKa NepBOro NOSIBNEHNs 0TKa30B
OueHKka MHTEHCMBHOCTM OTKa30B pasrmMyHbiX TMNOB KaTeropun B ans nepsoro noseneHus 3a 4000 4 cocrtaBuna
-1
0,0030u4 .

KpuTepum cornacus

Cz (M} =0,085c M =16. Ans ypoBHS 3Ha4mmocTn 0,10 KpMTUYeckoe 3HayYeHVe B COOTBETCTBMM C Tabnuvuen 1

2
coctasuno 0,171. Mockonbky L () <.0,171, creneHHas Mogenb NpuHSTa AN BPEMEH NEPBOTO NOSIBMEHUS OTKA30B
pa3nUYHbLIXTUMNOB KaTeropum B.

LWar 4: HasHayvatoT koaddnuneHTsl 3pheKTMBHOCTA YNYHLLEHUS.

lMpymep HasHa4eHHbIX WMHAMBMAYANbHbIX  KOIMMUUMEHTOB  3MPEKTUBHOCTM  yNydLWEHWs  ONS  KakAaow
KoppekTupylowen moandmkauum npueBegeH B Tabnuue A4, ctonbey 5. CpegHee 3tux 16 koadpdumumeHTOB
acpchekTMBHOCTM cocTaenseT 0,72. CpegHee B ananasoHe 0,65-0,75 siBnsieTca TMNWYHBIM (OCHOBAHO Ha MCTOPUYECKOM
onbiTe).

Lar 5: OueHnBaOT NPOrHO3MpyeMbI napaMmeTp NOTOKa OTKa30B.

,D,J'IH BblYNCIIEHNA NPOrHO3NPYEMOro napamMmeTpa NOTOKa OTKa3oB HeoﬁXD,D,VIMbI 3Ha4YeHnd creayroumx BeJIMHnH:
T =4000vy;
Kq=13

J =16;



.a\

[F =0,7472;
=072

KJ- - Tabnuua A4, ctonteu 4;
K, -tabnuua A4, ctonbeu 5.

OueHKka NPOTHO3MPYEMOro napameTpa MoToka OTKa30B B MOMEHT BpeMeHu 1 = 4000 4 (KOHeL MChbITaHuit)

cocTaeuna 0,0074 gL

Lar 6: OueHnBalOT NPOrHO3MpPYeMOoe 3HaYeHe cpefHen HapaboTky Ha 0Tkas.
MporHo3upyemasi oueHka cpeaHen HapaboTkm Ha oTkas coctaBuna 135,1 u.

MpvmeyaHnue - be3 noBbileHNs HagexHoCTM B TeveHne 4000 4 oueHka cpefHelt HapaboTku Ha 0Tkas 3a 3TOT Nepuos
cocTtasuna 88,9 4 (4000/45). YBennyeHne NporHo3mMpyemon OLUeHKN cpefHeln HapaboTKu Ha OTKas BbI3BaHO BBEAEHMEM
16 KOpPEKTUPYIOLLM X MOANUKALUA C COOTBETCTBYIOLLMMU KOachbdmumneHTammn adpdekmHocTM. Heob6xoaumo npuHumaTb
BO BHMMaHVe 4YyBCTBUTENbHOCTb MPOrHO3MPYEMOro 3HayYeHus cpegHer Hapabokm Ha O0Tka3 K HasHa4eHHbIM
koacbdmumeHTam addekTmBHocTn. Ecnn Bbl BbiNo HasHavyeHo cpegHee 3HadeHwe koaddmunmeHToB 3dPeKTUBHOCTU
0,60, nporHo3vMpyemoe 3HaueHue cpefHeil HapaboTkm Ha oTka3 pasHanocs 6bl 121,3 4. CpepgHee 3HauyeHwe
koachdmumeHToB adpdhekTmBHOCTM 0,80 JaeT nporHo3mMpyemoe 3HavYeHne cpeaHer HapaboTkm Ha oTkas 138,1 u.

Tabnuua A.1 - NonHble AaHHbIE - BCe 0TKa3bl M HApaboTKM Ana ucnbliTaHun Tuna | T =1000u, A =52

3 4 10 15 18 19 20 25 39
41 43 45 a7 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

Tabnuua A2 - CrpynnupoBaHHble faHHble Tabnuubl A1 ans npumepa 3

Homep KonunyectBo oTka3os Bpems ncnbiTaHnin, COOTBETCTBYIOLLIEE NPABOW TOUKE UHTEpBana
rpynmnbl rpynnbl, 4

1 20 200

2 13 400

3 5 600

4 8 800

5 6 1000

+
Tabnuua A3 - MNonHble AaHHbIE AN NPOrHO3UPYEMBIX OLLEHOK npumepa 4 - Bce 0Tkasbl U HapaboTkM T =4000 u,
N=45 Ky =13 Kp =32 J=16




HapaboTku n nx knaccudpmkaums no kateropusim A/B (Bkntodas Tunbl 0Tka3oB kaTeropun B)

Tz’
KaTteropus
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
Tabnuua A4 - PasnuyHble TMNbl oTkazoB kateropum B n3 tabnuupl A.3
Tuvn Bpems oTkasa, u Bpems nepsoro KonunyecTso HasHayeHHas
NnosiBNeHunst otkasa, HabnogeHnn adpeKTMBHOCTb
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




MaTemarieckoe CHUaHHe
HapaboTh Qo oTka3a, 4

T T T T
200 400 600 BOO 1000
Habniopaeman HapaboTka
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PucyHok A1 - lnarpamma paccesHust HapaboTok, OCHOBaHHAasA Ha AaHHbIX Tabnuubl A1

OTkassl
HapabBotra

0,204

0,10
0,09+

0,07
0,06+

0,05+

| i |
200 300 400 500 700 900 2000
HapafioTka, 4

PucyHok A.2 - OTHOLwweHne HabnogaeMoro v OLLeHEHHOTO KOMnYye CTBa 0TKa30B k HapaboTke Ha OCHOBE AaHHbIX TaGnuMLbl
A2

MpunoxeHue B
(cnpaBoyHOE)

Mopgenb cteneHHOro 3aKkoHa NoBbIWeHUA HagexHocm. O6Lwasn MHd)OpMal.lMﬂ

B.1 MocTynar [lyanHa

Hawnbonee 4yacTto ucnonb3yemas Mofenb NoBbIWEeHNs HageXHoCcTn bbina onvcada k. T.OyanHom B 1964 r. [1]. AyanH
aHanusMpoBan AaHHble OTKa3oB AnA psAaa CUCTEM B Npouecce TUMMOBbIX UCNbITaHui. OH 3amMeTun, YTO HaKoMneHHoe

KOJIN4eCTBO OTKA30B N(ﬂ , AeNeHHOEe Ha HaKonJieHHoe BpeMA NCNbITaHUN T , YME€HbLUaeTCca U CTpeMUTCA K I'IpFIMOI7I



NIMHWM NPU NOCTPOEHMM rpadomka B norapudMmuyeckom macwrabe, 1.e. npuGNUsnTENLHO,
Lo(N(T) /Ty =86-ahT, 650, @ >0, (B.1)

[yanH wnccneposan 9TM rpaduMku v caenan BbiBOA, YTO HAaKOMIEHHOE KOMMYECTBO OTKa3oB anmnpoKCUMUpyeTcs
cTeneHHou yHKuunen, T.e.

N(T)=xT* 2>0,p=1-0a (82)
Onupasick Ha 3Tv HabnogeHus, [lyailH 3anucan AN MIHOBEHHOTO 3HAYeHUsi NapameTpa NoToka OTKasoB B MOMEHT
BpemMeHU ¢ :
o A1
— MT) =T, T >0, (B.3)
a7
Torma MrHOBEHHOE 3HaYeHNe cpeiHeit HapaBboTky Ha 0Tkaa
1-f
e
TP = 5 70 (B.4)

Mokasatenb ¢ =1—f wuHoraa Ha3bIBaKOT "MHTEHCUBHOCTLIO pocTa”.

nOCTyJ'IaT .El,yaﬁHa ABnaeTca neTepMUHMPOBaHHbIM B TOM CMbICIe, YTO OH AaeT MoAdesb NoBblWeHUA HageXX HOCTU, HO
He onncbiBaeT U3aMeH4YMNBOCTb AaHHbIX.

B.2 CteneHHasa mogenb
JI.X.Kpoy B 1974 r. [2] paccmOoTpen CTEMEeHHYI0 Mofernb U3MEHEHWW HadeXHOCTU U CPopMynMpoBan OCHOBHYIO
BEPOATHOCTHYIO MOAIENb 0TKA30B Kak HeroMoreHHbii npouecc Myaccona (NHPP), { A (77), 7 > 0} | co cpeanum
A[W(T]= n1 (85)

1 (pyHKLMEN NOTOKa OTKa30B
2(Ty=HpTP L (B.6)

Mogenb Kpoy o4yeHb noxoxa Ha Mmogernb LdyaiiHa. O6e 3Tv Moaenu UCnosb3yioT OOHO M TO XKe BblpakeHue }xTﬁ ans
OXWJAEMOrO KONMYecTBa OTKa30B B MOMEHT BpeMeHn £ . OgHako Moaens Kpoy No3BonsieT onpeaeniTs BEpOSITHOCTb
Toro, yto A{X) npUMeTKOHKPETHOE 3HAYEHME B CrIEAYIOLLEM BUJE:

n oa7f
PrN(T) =n]=&, n=0,12 . (B7)

#l

B cootBeTCTBUM C 3TOM MOAENbIO

EpTPl-s =12, B.8)

roe Tj sBnseTcs HapaboTKoW A0 f -ro oTkasa.

.4 L
Q710 faeT nonesHoe nepeoe NpuBnnxeHne E[T}] = [i] LA=12,

ana Hapa6OTKVI ,CI,OJ- -ro oTKasa.



Ecnm P =1, o {7 ) =X n napaboTkn Mexay nocrneaosaTerbHbIMM OTKasaMW MOAYMHSIIOTCS NoKasaTenbHOMY

pacnpeerneHuto co cpegHm lf}x (romoreHHbIV npouecc MNMyaccoHa), He BNNAA Ha NOCTOSIHCTBO HAZAEXHOCTU. DyHKUUA

Z(7) ymeHbuwaetca ans P4 1 (NonokuTerbHble M3MeHeHWs) u ysenuumeaeTcs anms [P » 1 (oTpuuatensbHble
NU3MEHEHUS).

CtenenHas Mopgenb mnoBbiweHus HagexHocTn NHPP, sBnsiowasca BepoATHOCTHOM MHTeprnpeTauuei nocrtynaTa
HyaliHa, ucnonb3yeT CTporMe cTaTMCcTUYeckne npouedypbl Ang MeToda OUEeHKM MoBbiweHus HagexHoctu. OHa
No3BOSIAeT OnpederaTe OLEHKM MakcuMarnbHOro npaegonogobusi M rpaHulbl OOBEPUTENbHOrO WHTepBana Ans
napameTpoB MOLENM 1 NoKa3zaTenen HafeXHOCTN CUCTEMbI U NPUMEHSTb KpuTepun cornacus. CtenenHas moaens NHPP
6bina pacwumpeHa Kpoy B 1983 1. [3] 4ns nporHo3MpoBaHuWs NOBbILLEHUS HAOEXHOCTU.
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