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CBeaeHuA o ctaHpapTe

1 NOAIOTOBJIEH OTKpbITbIM akuMOHEpPHbIM 0bLiecTBOM "HayyHo-uccnegoBaTenbCkui LEHTP
KOHTpONsi M AuarHocTukm TexHudecknx cuctem” (OAO HUL KO) Ha ocHoBe cOOCTBEHHOroO
ayTeHTMYHOro NepeBoAa cTaHaapTa, yka3aHHOro B nyHkTe 4

2 BHECEH YnpaBneHuem pa3Butusi, WMHEHOOPMALMOHHOIO oObecneveHms u  akkpegutauum
denepanbHOro areHTCTBa No TEXHUYECKOMY PerynupoBaHuIo 1 METPONOrum

3 YTBEPXOEH W BBEAEH B [OEWCTBME [pukasom PegepanbHOro areHTctea Mo
TEXHUYECKOMY perynupoBaHmio n metponorumn ot 30 ceHTs6psa 2005 r. N 235-cT

4 Hactoswwmi ctaHgapT aBnseTcsa MOAUMUMUUPOBAHHBIM MO OTHOLLEHUIO K MeXAyHapOoaHOMY
ctangapty MOK 61164:1995 "loBbiweHne HagexHocTu. CTaTUCTUYECKNE KpUTEPUM U METOoAbI
oueHkn" (IEC 61164:1995 "Reliability growth - Statistical test and estimation methods") ans
BbINOMHEHNS MPAaBOBLIX UMM HOPMATUBHO-NPaBOBLIX TPeOOBaHWU, YCTAHOBMNEHHbIX B Poccuinckomn
denepaumn, nyTeM BHECEHNSI TEXHUHECKUX OTKIMOHEHUN, OOBbACHEHME KOTOPbIX JaHO BO BBEAEHUM
K HacTosLLeMy cTaHgapTy.

HavmeHoBaHMe HacCTOsLEro cTaHgapTa U3MEHEHO OTHOCUTENbHO HAaUMEHOBaHUS YKa3aHHOro
MexXayHapoaHoro ctaHgapTta ans npueegeHus B cootsetcteue ¢ TOCT P 1.5-2004 (nogpasgen
3.5)

5 BBEJEH BINEPBbIE

UHpopmayusi 06 u3MeHeHUsIX K HacmosiweMy cmaHOapmy nybrukyemcsi 8 exe200HO
usdasaemMoM UHOpMayUoOHHOM yka3amese "HayuoHanbHbie cmaHdapmbl”, a mekcm UsMeHeHuU
U r1ornpasoK - 8 eXeMeCsYHO u30asaeMbiX UHOPMaUUOHHbIX ykasamensax "HayuoHarnbHbie
cmaHOapmbi”. B criydae nepecmompa (3aMeHbl) Unu OmMeHbl Hacmosuwje2o cmaHOapma
coomgemcmsyrwuwee ysedomneHue bydem onybnukogaHo 8 eXeMecsHHO u3dasaemMom
UHOpMayUOHHOM yKaszamerie "HayuoHarbHbie cmaHdapmbl". Coomeemcmesyrowias
UHgbopmayusi, yeedoMriieHUe U MeKCmbl pasMewialomcs makxe 8 UHQOpMayuoHHOU cucmeme
obujezo Monb308aHus - Ha oghuyuanbHOM calime HayuoOHalbHO20 opzaHa Poccutickol ®edepayuu
rno cmaHO0apmu3sayuu 8 cemu ViIHmepHem



BBeneHune

HacTtoswwmin ctaHgapT OTHOCMTCA K KOMMMEKCY CTaHAapToB, PacnpOCTPaHSALWMUXCA Ha
MEHeIXXMEHT pucKka, U B 4acTU MeToA0B aHanu3a pucka passusaeT u gononHsetr FTOCT P 51901-
2002 "YnpaBneHve HagexXHoOCTbi. AHanmu3 pucka TexHonormdeckux cuctem". lNpuBedeHHble B
cTandapTe MeToAbl MOryT ObiTb MNPUMMEHEHbI AN OLEHKA BEPOSITHOCTHBLIX XapakKTepUCTUK
TEXHUYECKMX CUCTEM (Janee - cMcTema) Ha aTane aHanusa u oueHku pucka. CTaHgapT onvcbliBaeT
CTeneHHyl0 MoAenb MOBbILWEHUS HaAEXHOCTU M COOTBETCTBYIOLLYD MOAENb NPOrHO3MpOBaHUA Y
JaeT noaTanHoe pPYKOBOACTBO Ans WX ucnonb3oBaHus. CyllecTByeT HeCKOMbKO mogenen
MOBbILEHUA HaAEXHOCTW, OOHAKO CTeneHHas MogeNb SBMsSeTCd OAHOM u3 Haubonee LIMPOKO
ucnonb3yemblx. Hactoawmi craHgapT ycTaHaBnmBaeT npoueaypbl OLEHKM HEKOTOPbIX MMM BCeX
XapakTepuCTUK MOBbIWEHNa HagexHocTu. [lpuBedeHHble B cTaHOapTe MeToAbl B KavecTBe
UCXOOHbIX AaHHbBIX MCNOMb3yloT HAapaboTKM A0 OTKA30B CUCTEMbI U BPEMS 3aBepLUEHNS UCTbITaHWUI,
€CINn1 OHO He coBMafaeT Co BpeMeHeM nocneaHero oTkasa. lNpegnonaraetcs, YTo cOOp MCXOOHBIX
AaHHbIX ANA NOCTPOEHUS MOAENW HauYMHAeTCs Nnocre 3aBepLUeHns BcexX NpeaBapuTenbHbIX TECTOB
no ctabunusauum Ha4yanbHON NHTEHCMBHOCTU OTKA30B CUCTEMBI.

B oTnnyne OT NpMMEHSEMOro MeXAyHapOAHOro cTaHdapTa B HACTOAWMM CTaHOapT He
BKITKOYEHbI ccbinikv Ha M3K 60050 (191):1990 "MexayHapoOHbI 3NEeKTPOTEXHUYECKMI CITOBaphb.
Maea 191. HagexHocTb u kayectBo obcnyxumBaHus", MOK 60605-1:1978 "UcnbitaHua Ha
HadexXHocTb obopygoBanusi. Yactb 1. Obwme TpeboBanms", MAK 60605-4:1986 "VcnbiTaHust Ha
HagexHocTb obopyaoBaHusa. Yactb 4. [lpoueaypbl oOnpefeneHnss TOo4YeYHbIX OLEHOK U
O0BEPUTENbHbIX PaHuL, Mo pesynbTaTtam onpeaenuTenbHbIX UCNbITaHU Ha HagexHocTs" n MOK
60605-6:1986 "WcnbiTaHus Ha HagexHocTb obopymoBaHusa. Yacte 6. TecTel AN npoBepKu
npeanosrioXeHnss O  MOCTOSHCTBE  MHTEHCUMBHOCTM  OTKa30B", KOTOpble HeuenecoobpasHo
MCMNonb30oBaTb B HALWOHANbHOM CTaHOapTe W3-3a OTCYTCTBUSI MPUHSITBIX FAPMOHU3NPOBaHHBLIX
HaLMOHarnbHbIX CTaH4apToB. B COOTBETCTBMM C 3TUM U3MEHEHO coaepXaHue pasgenos 3 u 7.



1 O6nacTb NnpuMeHeHunA

Hactoawwmii ctaHgapT onucbiBaeT MOAENU U KONMUYECTBEHHbIE METOAbI OLIEHKU MOBbILLEHMUS
HafeXHOCTU, OCHOBaHHble Ha [OaHHbIX 006 OTkasaxX CUCTEMbI, MOMYyYEeHHbIX B COOTBETCTBUM C
NMporpaMmMoi MOBbLILEHUS] HaOEXHOCTWM. 3TW npouedypbl MO3BOMSOT ONpeaensaTb To4YeyHble
OLIEHKM, [OBEpUTENbHbIE MHTEpBasibl U MPOBEPATb MMNOTE3bl AN XapakTEPUCTUK MOBbILIEHUS
HaeXXHOCTW CUCTEMBI.

2 HopmaTuBHbIe CCbISIKU
B HacTosiLem cTaHgapTe MCNonb3oBaHbl HOPMATUBHBIE CCbINKM Ha CrneaylLwWwuiA cTaHaapT:

FOCT P 51901.6-2005 (M3K 61014:2003) MeHemXmeHT pucka. [lporpamMmmbl MNOBLILLEHUS
HagexHocTn (MOK 61014:2003 "lMpoepammbl nossiweHust HadexHocmu", MOD)

MpumeyaHve - [lpy NONbL30BaHUM HACTOALWMM CTaHAaApTOM LenecoobpasHo nNpoBepuUTb
OeNCTBME CCbINTOYHOrO CcTaHgapta B MHEPOPMALMOHHOM cucTeme ob6LLero norb30oBaHus - Ha
oduumanbHOM canTe HauuoHarnbHOro opraHa Poccuiickon ®egepaumm nNo cTaHgapTM3aummn B ceTn
UHTepHeT unn no exerogHo wusgasaemMomy MWHAOPMaUMOHHOMY YykasaTento "HauuoHanbHble
cTaHgapTbl", KOTOpbIA ONybnMKkoBaH MO COCTOSHUMIO Ha 1 sHBaps Tekywero roga, W no
COOTBETCTBYIOLUMM €XEeMECAYHO M3gaBaemMbiM MHPPOPMALMOHHBLIM yKasaTensam, onybrnmMkoBaHHbIM
B Tekywem rody. Ecnu ccbinouHbIi cTaHgapT 3ameHeH (M3MeHeH), TO Mpu MOoNb30BaHUM
HaCTOALWMM CTaHAapTOM crefyeT PyKOBOACTBOBATbCS 3aMEHEHHbIM (M3MEHEHHbIM) CTaH4aPTOM.
Ecnu ccbinoyHbIi cTaHaapT OTMeHeH 6e3 3aMeHbl, TO MONoXeHWe, B KOTOPOM [aHa CCbifika Ha
Hero, NPMMEHSIETCA B YaCTW, He 3aTparuBatoLLen 3Ty CCbIfKY.

3 TepmuHbI n onpeaeneHus

B HacToswem craHgapte npumeHeHbl TepmuHbl no FOCT P 51901.6, a Takke cnegywoLwme
TEPMVHbI C COOTBETCTBYHOLUNMU onpeaeneHusaIMu:

3.1 otTcpoueHHas wmopgudmkauma (delayed modification): Koppektupytowime wusmeHeHus,
KOTOpble BBEAEHbI B CUCTEMY NMOCIIE OKOHYAHWNS UCMbITAHWUIA.

MpumeyaHue - OTCpoYeHHY MoAUMUKALMIO HE MPOBOAAT B MPOLECCE UCMbITAHNNA.

3.2 koadchpuumeHT achdekTnBHoCcTM ynydweHusa (improvement effectiveness factor): Oons
WHTEHCUBHOCTW OTKA30B CUCTEMbI, HA KOTOPYIO OHA YMEHbLUUNACk B pesdynbTaTe KOppekTupyoLlen
Moandmkaumm.

3.3 ucnbitaHua Tuna | (type | test): WcnbiTaHusa, koTopble 3akaHuMBalOTCA B 3apaHee
onpefeneHHoe BpeMs, NN UCMbITaHUS, AN KOTOPbIX AaHHbIe 06 O0TKasax MOryT ObITb MOMyYeHbl B
Te4YeHne BpeMeHU, He 3aBUCALLErO OT OTKa30B.

MpumeyaHue - VicnbiTaHns Tuna | nHoraa HasblBalOT UCMLITAHUSIMU C OFPaHNYEHHBIM BPEMEHEM.

3.4 ucnbitauua tuna Il (type Il test): WcnbiTaHns Ha noBbllEHWE HAOEXHOCTWU, KOTopble
3aKaHYMBAKOTCA MOCME HaKOMMEHWS YKa3aHHOrO KonuMyecTBa OTKa30B, WM WCMbITaHWs, AaHHbIe



KOTOPbIX MOTYT ObITb nony4yeHbl B Te4eHne BpeMeHun, 3akaH4nBaroLLeroca OTka3om.

I'Ipmmeanme - Wcnbitanna Ttuna |l nHOrga HasbiBalOT UCMBITAHUAMW C OorpaHn4eHHbIM
KOJTN4eCTBOM OTKa30B.

4 O603Ha4YeHun

B HacToswem CTaHgapTe ncnosib3oBaHbl criegywine 0603HayveHuns:

X, P - NapameTpbl MacwTaba n opmMbl ANA CTENEHHOW MOAENY;
o - KpUTUYECKUE 3HAYEHUS AN NPOBEPKU TUMNOTES;
d - KONMYECTBO UHTEPBAIIOB AN1S aHanu3a crpynnupoBaHHbIX AaHHbIX;
E;, Ej E - MHAnBMAYanNbHbIE KOIPDULNEHTbI INPEKTUBHOCTU YNYULLEHNS U UX CpeaHee;
J - KONMMYEeCTBO PasnmyHbIX TUNOB HabogaeMbIX OTKa30B kaTeropum B;
i, S - YHUBEpCarbHble MHOEKCHI;
Ky - KONMUYECTBO OTKA30B KaTeropum A;
Kp - KONMYECTBO OTKA30B kaTeropum B;
K _ k
- KONMUYECTBO HabrogaeMbIX OTKa30B i -ro Tuna kateropuu B; £p = > &}
=1
M - NapameTp cTaTtucTnyeckoro kputepus Kpamepa-Museca;
aF - KONMYeCTBO OTKA30B;
M - KONMYECTBO OTKA30B B i -M MHTepBarle;
N - HaKOMMEHHOE KONMMYECTBO OTKA30B [0 UCTEYEHUS BPEMEHU UCTIbITaHni T ;
E[N(TY] - MaTeMaTU4eckoe OXuaaHue HaKoMfeHHOro KomnmyecTBa OTKa30B 4O MCTEYEHMUS
BpeMeHn T ;
fi =10 iy - rpaHuUbI i -ro MHTepBana BpeMeHWN UCMbITaHUA ANst CrPYNNUPOBaHHbLIX AaHHbIX;
T - BPEMS UCMbITaHUN;
T - HapaboTka [0 i -ro 0TKasa;
TN - obLas NpoAoMKNTENBHOCTL MUcnbITaHui Tuna l;
" - obLast NPOAOIMKUTENBHOCTbL UCMbITaHWA TuNa |;
x?r[v} - KBaHTUIb };:2 -pacnpegernennsi ¢ ¥ cTeneHsiMmn cBoboabl ypOBHS F;



Fod - obLee 0603HaYeHNe ans napaMmeTpa NoToka OTKa30B;

oy - KBAHTWUMNb CTaHAAPTHOrO HOPMAarbHOro pacnpeneneHns ypoBHs “F;
zy - NPOrHO3UPYEMbIVi MapamMeTp NOTOKA OTKa30B;

z(T - napaMeTp NnoToka OTKa30B B MOMEHT BpemeHn 1 ;

g[’f) - TeKyllee 3HaYeHne CpeiHero BpeMeHy Mexay oTkasamu;

ep - NpOrHosupyemMasi cpegHsas HapaboTka Mexay oTKasamu.

5 CteneHHasi moaenb

B cratuctnueckux npouenypax AN CTENEHHOW MOLENW MOBbILLEHWS HAO4EXHOCTU B KayecTBe
WCXOAHbIX AaHHbIX UCMONb3YT OTKasbl U HapaboTKM B mpouecce UCNbITaHUiA. 3a WCKIYeHeM
MeToAa MpOrHo3NpoBaHust (CM. 7.6), Mogenb MPUMEHSIOT K obLlei COBOKYMHOCTU OTKa3oB [CM.
FOCT P 51901.6, pucyHok 2, xapaktepucTtuka (3)] 6e3 nogpasgeneHnst Ha KaTeropum.

OcCHOBHble yYpaBHEHNA O5n4 CTEMNeHHON Moaenu npuBegeHbl B HacToAwlemMm pas3gerne, a
TeopeTnyeckas VIH(*)OpMaLJ,M‘il O Mogenu npueegeHa B NpuUnoXxXeHnn B.

MartemaTtnyeckoe oxugaHne obLIEero Konmyectsa OTKA30B A0 MCTEYEHMSI BPEMEHWU WCMbITaHWUIA
T onucblBaeTcs cTeneHHoM dyHKUMnen:

BN =xTF A >0,B>0,T>0, (1)
roe *.- napameTp macltaba;

P - napameTp opmbl (yHKUMS 06LLeit 3PMEKTUBHOCTM YIyYLIEHWs COOTBETCTBYeT:
NOBLILIEHWMIO HaaexHocTn, ecnin 0< P < 1; coxpaHeHMIo HaOexHoCTU, ecnnm [ =1; CHUKeHUo
HagexHocTn, ecnu > 1).

MapameTp NoToKa 0TKAa30B B MOMEHT BPEMEHN 1 OMUChIBAETCS ypaBHEHNEM
_4 _ g Th]
z(Th ﬁE[N(T}] ATV rpe T2 0. (2)

Takum obpasom, o6a napametpa * u B BNUSAIOT HA NapameTp NOTOKa OTKA30B. YpaBHeHue (2)

npeacrasnset coboit yron HaknoHa kacatensHon ATk ocn T B MoMeHT Bpemenn T [cm. FOCT
P 51901.6, pucyHok 6].

3HaueHMe CpeaHero BPEMEHU MeXy OTKazaMy M0 WCTEYEHWUM BPEMEHW WCTbITaHWuA 1
onucbiBaeTcs ypaBHEHEM



B(T) = . (3)

B 7.1 1 7.2 npuBeaeHbl OLIEHKN MaKCUMarnbHOro npasaonoaobus Ans napameTpos » u . B 7.3

npvBeAEHbl KpuUTepuu cornacus ans mogenu, a B 7.4 un 7.5 - npoueaypbl onpeneneHus
JoBepuTenbHoro WHTepeana. [MpuMMeHeHMe Mogenu AnsS MPorHo3a MOBbIEHUST HAOEXHOCTU
onncaHo B 7.6.

Mogenb UMeeT criefytoLmne XapakTepHble 0COGEHHOCTY:
- Mofenb NpocTa Ansa onpeaeneHns OLEHOK,;

- eCnv napameTpbl ObINM OLEHEHbI MO NPOLUSLIM NporpaMMam, 3TO - YAOOHbIA UHCTPYMEHT Ans
nnaHMpoBaHus ByayLImMx NporpaMm, UCNomMb3yLWUX aHaNOrMYHbIEe YCNOBUS UCTIBITAHWUIA U Takue Xe
KoadhpumumeHTbl achpdekTMBHOCTH ynydweHmns (cMm. pasgen 5 u FTOCT P 51901.6, pasgen 6);

- MHOrAa Mofenb [OaeT HepearibHble 3HayeHus [Hanpumep, Z({) = ©@ B MOMEHT BpeMeHM

T'=0, z(7) crpemutcs K Hymo npu 7, cTpemsaweMcs K OGEeCKOHEYHOCTU], OaHaKo 9TU
OrpaHMyeHunst He BIIMSIIOT Ha NPaKTUYeCKoe MUCMob3oBaHNe Moaenu;

- MOAENb SBMSETCH OTHOCUTENBHO MHEPTHON M HEYYBCTBUTEMBHOWM K YBENUYEHWIO HAOEeXHOCTY
cpasy nocrne KOppekTupyloLlwein MoandrKaLmMm 1 MoXeT AaBaTb 3aHMKEHHYHO (MECCUMUCTUYECKYIO)

OLIEHKY BIIT:I, €CIn1 TOJSbKO HEe UCMOSb3yeTcs AN NPOrHO3MpoBaHus (cM. 7.6);

- OOblYHBI METOA OLEHKU npegnornaraeT, YTO W3BECTHO TOYHOE 3HaveHue Habngaembix
HapaboTOK, HO BO3MOXEH arbTepHaTUBHbIA MOAXOA, KOrda oTKasbl CrpynnMpoBaHbl B npeaenax
N3BECTHOrO MHTEPBasna BpeMeHu (cm. 7.2.2).

6 Ucnonb3oBaHue moaenu ons nnaHNpoBaHuA nNporpamMmm yny4dileHunsa HageXxXHoCTU

B kayecTBe uCxoOHbIX AaHHbIX Anst npoueayp, onucaHHeix B 6.3 TOCT P 51901.6, ucnone3aytoT
ABe BenuuuHbl, onpegensemble C NOMOLLbI0 MoAernen NoBbILIEHUS HaAeXHOCTH:

- obulee BpeMst NCMbITaHUIA B Yacax, He0OXoANMOE A1 BbIMONHEHUS Lieriei NporpamMmbi;

- MaTemMaTU4Yeckoe OXWOaHWe KONMMYecTBa OTKA30B 3a 3TO Bpemsi (obLiee Bpemsi UCMbITaHWi B
Yacax, Heob6xoavmoe Ans BbIMOSHEHNS Liernei NporpaMmbl).

Bpema uchbiTaHuidi 3aTteM [OOMmMKHO OblTb Npeobpa3oBaHO B KaneHdapHoe Bpemsi C
3ansiaHMpoBaHHbIM BPEMEHEM UCTIbITAHUIA B HEAEN0 UMM Mecsil, C Y4ETOM OXMOAEMOro MOSIHOMo
BPEMEHU MPOCTOSI (CM. HUXKE) U ApYrMX HernpeaBuAeHHbIX 0BCTOSTENbCTB, @ KOMMYECTBO OTKa30B
YBENUYEHO C y4ETOM MOSIBMEHUSI MOCTOPOHHMX OTKA30B U NPOrHO3a NMofIHOro BPEMEHU NPOCTOS.

B kayecTBe MCXOAHbLIX AaHHBLIX MOryT ObITb UCMOMNb30BaHbl MAapamMeTpbl MOAENU, OLEHEHHbIE MO
npegblgywiMum nporpammamM, oTobpaHHble € yvyeTom Oyayllero npuMeEHeHUst Ans UCMbITaHWN
NoJoOHbIX 3NEMEHTOB, UCMbITAaTENBHOW cpeabl, Npoueayp ynpaBneHus U OPYrnx CyLIeCTBEHHbIX
aKkTopoB.



7 CtaTucTMieckue MeToabl OLEHKU U NPOBEPKU runores

7.1 KpaTknn 0630p

B npouenypax no 7.2 ucnonb3ylT AaHHble 006 OTka3ax CUCTEMbl B MPOLIECCE Mporpammbl
UCMbITAHWIA ONsi OLEHKU MOBbLILEHUS HAOEXHOCTU W OLEHKM HaOEXHOCTM CUCTEMbI B KOHLE
ucnbiTaHun. OueHMBaeMoOe MOBbILEHNE HAOEXHOCTU SBMSIETCA PEe3ynbTaTOM KOPPEKTUPYHOLLMX
mMoamnduKauuin, BBEOEHHbIX B CUCTEMY B npouecce ucnbiTaHui. Mpoueaypsbl, paccMaTpyBaeMble B
7.2.1, npegnonaratoT, 4TO HapaboTka ANA Kaxgoro oTkasa u3BecTHa. B 7.2.2 paccmoTpeHa

cuTyauusi, korga akTmyeckoe Bpemsi 0Tkasa HEM3BECTHO, a OTKasbl CrpynMnMpPOBaHbl B MHTepBarbl
BPEMEHW.

- * .
[ns venbitaHwii Tuna | ¢ orpaHnyeHHbIM BpeMeHem ¥ 1 vcnbiTanui Tuna |l ¢ orpaHnyeHHbIM
KOJIMYECTBOM OTKa30B ¥ 37 UCMOMb3YHOT pasHble hopMyrbl (CM. 7.2.1).

Mocne npouenyp, onucaHHblx B 7.2.1 1 7.2.2, AOmkHbl ObITb MPUMEHEHBI COOTBETCTBYHOLLMNE
Kputepum cornacus (cm. 7.3).

B 7.6 paccmoTpeHa cuTyaumsd, Korga KoppekTupylowme moaumdukaumm BBeAeHbl B CUCTEMY
rnocrne OKOHYaHWUS UCNbITAHWMA KakK OTCpPOYeHHble Moaudmkaumn. MeToa nporHo3npoBaHWUs
Nno3BonsieT OLEHNTb HaJEeXHOCTb CUCTEMbI NOCME 3TUX KOPPEKTUPYIOLLUX MoANMUKaLUNA.

7.2 NpoBepka rMnoTes o NOBbILWEHUN HAAEXKHOCTU U OLleHKa napameTpoB

7.2.1 Cnyyvan 1 - u3BeCTHbl HApPabOTKM AN KaXaoro oTkasa

MeToga NPUMEHAIOT TOJTIbKO B TOM CIly4dae, eciiu Hapa60TKy perncTpumpyroT ana Kaxgoro otkasa.

War 1. WcknioyaoT noctopoHHue oTkasbl (cm. 7.1 TOCT P 51901.6 w/wnu pgpyrue
COOTBETCTBYHOLUME METOAbI).

LWar 2: CoctaBnstT Habop AaHHbIX 0 HapaboTkax. [nsa ucnbitaHuin Tuna Il Heobxoanmo Takke
yuuTbIBaTb BPEMS 3aBepLUEHUS UCMbITaHWUN.

LWar 3: BblMMCAAT TECTOBYIO CTAaTUCTUKY LV :

=32 °  nnauvcnemanmii Tana I; (4)

N-1 T
AU
Rt Ans ucnbiTanni Tvna Il (5)
T AN-1
M2

roe M - obluee KONMYECTBO OTKA30B;



+* “
T - obLwasn NpoaomKNTENLHOCTL UCMbITaHWA TUna |;

TN - obLLas NpoAoMKNTENBHOCTL MCnbITaHui Tuna ll;

T} - HapaboTka Ao i -ro oTkasa.

B COOTBETCTBUM C FMMOTE30M O MOCTOSAHCTBE HAAEXHOCTM (MOMEHTblI OTKA30B COOTBETCTBYHOT
romMoreHHoMmy npoueccy lyaccoHa), cTatucTvka L/ MoguMHSIeTCcs CTaHgapTHOMY HOpMaribHOMY

pacrnpeneneHnio co cpeaHum 0 1 ctaHgapTHbIM OTKNoHeHnem 1. Ctatuctuka Lf moxeT BbiTb
ucrionb3oBaHa Ansl MPOBEPKU TUMOTE3bl O HaNU4YMKU MOMOXUTENBHOTO UMW  OTPULLATENBHOMo
N3MEHeHNs HafeXXHOCTN He3aBUCMMO OT MOAEN MNOBbILLEHUS HAEXHOCTH.

[BYCTOPOHHWUI KpUTEPUIA AN MONOXUTENBHOIO UM OTPULLATENIBHOIO U3MEHEHUS] C YPOBHEM
3HAYMMOCTMN | UMeeT KpUTUYECKME 3HAYeHWs Hlgga W (THgpm) TAe ¥y g - KBAHTUIL

cTaHAapTHOrO HopManbHoro pacnpeaenenns yposHs (1—af2).

Ecrm U< ({-zgp) wm U 2wy g, TO NPUHMMAOT pelieHMe O MOMOKUTENbHOM MK

oTpuuaTenbHOM U3MEHEHUN HaJEeXHOCTU COOTBETCTBEHHO. [1ns NpogomKeHNs aHanusa nepexogdar
K wary 4.

Ecnm (_Hl_mﬂ:l LU ¥{_g0, TO MPUHMMAIOT PelueHne 06 OTCYTCTBIM MOMOKUTENBHOMO UN

oTpMnuaTesnlbHOro USMeHeHUa HaeXXHOCTU OnA YpOBHA 3HAYUMMOCTU & U aHalnn3 3akKaH4YMBatloT. B
9TOM cny4yae rmnoTesy 06 9KCMNoHeHunaribHOM pacnpegeneHnmn Hapa60T0|< Mexnay
nocnegoBaTtesibHbIMM  OTKasamMu (I'OMOI'eHHOCTVl npotecca nyaCCOHa) NMPUHUMAKT C YPOBHEM

3HA4YNMOCTUN & . KpI/ITI/I‘-IECKI/Ie 3Ha4YeHunA Hl_uﬂ;‘g n (_Hl_w‘g) COOTBETCTBYHOT OAHOCTOPOHHEMY
KpUTEepUo aOnAa nonoXuteribHOro wunm oTpudaternibHOro MU3MeHeHuA HaOeXHOCTU C YPOBHEM

3Ha4YMMoCTn cxfE. Kputnyeckune 3HayvyeHuss ans OBYCTOPOHHErO KPUTEPUSI C YPOBHEM 3HAYUMMOCTU
0,20 coctaBnstoT 1,28 1 (-1,28). Kputnueckoe 3HaveHue 1,28 COOTBETCTBYET OOHOCTOPOHHEMY

KpUTEpUIO [ANs MOSIOXKUTENBHOTO M3MEHEHWsi C ypoBHeM 3HauumocTu 10%. Ons Apyrux ypoBHEN
3HaYMMOCTN MOXHO BbIGPaTb KPUTMYECKME 3HAYeHWst Mo Tabnuuam KBaHTUNEN CTaHAApPTHOTO
HOpMarnbHOro pacnpeeneHus.
LWar 4: BelumcnsoT cymmy
N +
S| =2Xn(T ﬁ'}) ANA UcnbiTaHuiA Tvna | (6)
i=l
unm
N
S1 =2 In(Ty /T;) Ans venbitanuil Tuna 1. 7)
i=1

LLar 5: BbluMcnsOT HECMELLLEHHYI0 OLeHKy napameTpa [ no dopmyne



~  W-1
[ =—— nns vcnbitanuii Tvna | (8)
|
7
-2

P =—— ans ucnbiranmii Tuna |l. (9)
1

LLUar 6: BelumcnaioT oLeHKy napaMmeTtpa * no dopmyne

h= N/(T*}ﬁ ANsi UcnbiTaHnui Tuna | (10)

nnn

A= Nf{TN)ﬁ ANs ucnbiTanui Tuna 1. (11)

lLar 7: BblMMCIAIOT OLEHKM napameTpa MoToka OTKasoB Z(7) U cpedHero BpeMeHu mexay

oTKazamu @(T} Ans BpemeHu ucnbitanuin T > [ no popmynam:
2(T) =3P, (12)

D=1, (13)
MpumeyaHus

1 Z{7) v B(7T) - oueHkn napameTtpa NoToka OTKa30B W CpeaHen HapaGoTKMN Ha OTKa3 B MOMEHT

BpemeHn 4 >0 ana ¥ U3 amanasoHa NpeacTaBrneHHbIX AaHHbIX. OLUEeHKM ans ByayLiero BpemMeHn
T B TeuyeHMe NpoOrpamMMbl UCTLITAHUIA UMK [0 €€ OXWMOAEeMOro 3aBepLUEHNs MOTYT BbiTb MOMyYeHbl
TOYHO TaK e, HO MOoNb30BaTbCA UMW criedyeT C 0OblYHbIMU NPeaOCTOPOXHOCTAMM, CBA3AHHLIMU C
aKcTpanonsauven. JkcTpanonsauus He [OIMKHA MpeBbillaTh OXWAAeMOro BPEeMEHU 3aBeplueHust
UCMbITaHUN.

. & *
2 Ecnn nporpamma wuchbiTaHui 3asepwena, To B(7) gna T =T wwm T =Ty
(COOTBETCTBEHHO) ABMSAETCS OLEHKON CpefiHen HapaboTKM Ha 0TKa3 UCMbITYEMON CUCTEMbI B KOHLIE

nporpammebl UCNbITaHWUNA.
7.2.2 Cnyyvamn 2 - HapaboTkn 06 bLeanHeHbI B rpynnbl
MeTon npegHasHadeH gns criyyas, korga Habop AaHHbIX COCTOMT M3 M3BECTHbIX MHTEPBanoB

BpPEMEHMU, KaXkgbln 13 KOTOPbIX COOEPXUT N3BECTHOE KONMMYEeCTBO OTKA30B. BaxHo umeTb B Bunay,
YTO ANMNHbI UHTEPBaoB U KONTMYECTBO OTKA30B B MHTepBalax He JOJKHbI ObITb NOCTOSIHHBIMM.

Bpems ucnbitaHun cootBetcTByeT wuHTepsany (0; 1) u pasbuto Ha & uHTepBsasnos
0 <) < (2) < £(d); i-n wHTepBan - aTo nepuoa Bpemenu ot £i —1) po £i), i=1,2,..,d,
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g =10, (a1 =T . Bennuuubl (i) MoryT npuHumarts mobble 3HadeHns ot 0 go 1.

War 1: WcknoyaloT nocTopoHHue oTkasbl cornacHo 7.1 TOCT P 51901.6 w/wnum agpyrym
COOTBETCTBYHLUMM LOKYMEHTAM.

LLlar 2: BBoasT B HaGop AaHHbIX KonuyecTBa 0Tka3oB JV;, 3acukcypoBaHHble B i -M UHTepBarne
(G- eE],i=1, ....d.

d
O6LLee KONMYECTBO paccMaTpUBaeMbIX oTkasoB A = 27 1 .
i=1

,D,J'Iﬂ KaXXgoro wuHtepeana npou3ssegeHune p!N He [OOJ1KHO OblTb MeHee nATn (I'Ipl/l
H606X0ﬂ,I/IMOCTVI CMeXHble nHTepBarbl OG'beﬂI/IHFIIOT), roe

_dy et

T (14)

;
War 3: Ans & wHTepBanos (nocrne o6beanHeHUs Npu HEoBXOAMMOCTM) U COOTBETCTBYIOLLNX
. 2
3HaueHUn A; BbIYMCIISIOT CTAaTUCTUKY X !
2
) (N — pi V)

y2osiTAN) (15)
=1 pz'N

B cooTBeTCTBUM C rUMNOTE30M HyneBbIX W3MEHEHUN (korga HapaboTKM MOL4UYUHSOTCS

2 2
romoreHHoMmy npoueccy lyaccoHa) cTatucTvka X ° pacnpemeneHa B COOTBETCTBUM ¢ ¥ -

_ 2
pacnpefenennem ¢ (& — 1) creneHamu cesoboabl. CTaTuCTMKa &£~ MOXeT 6blTb MCNoNb3oBaHa

ANs MPOBEPKU Hanuuus MONMOXWUTENbHBIX WM OTPULATENbHBbIX W3MEHEHWUA  HafdeXHOCTU
HEe3aBMUCMMO OT MOAENU U3MEHEHU HaEeXHOCTH.

,D,ByCTOpOHHI/II;I Kpl/lTepI/IVI ana norioXuUTernbHOro mnn oTpuuaTtesibHOro U3aMeHeHua C YpOBHEM
3HAYNMOCTUN & NMeeT KPpUTn4eckoe 3Ha4yeHne

CV =i, d-1. (16)

Ecnun X C'F, TO NPUHUMAIOT peLleHne O NMOMOXUTENbHOM UMM OTPULIATENIbHOM U3MEHEeHUN
HagexXHocTW. [Ins NpodomKeHUs: aHanunsa nepexoasT K wary 4.

Ecrm X2 < Z'F, TO NpUHMMaIOT pelueHne 06 OTCYTCTBUM MOMOXKUTESbHBLIX U OTPULATESbHBIX
W3MEHEHWUI HAOEXHOCTU C YPOBHEM 3HAYMMOCTM ¢ . AHanM3 3aKkoH4YeH. B aToM cnyyae runoTesy
06 SKCMOHeHUManbHOM pacnpefeneHnn BpeEMEHU Mexay nocrefoBaTenbHbIMM — OTKasamm
(romoreHHbI npouecc MyaccoHa) NPUHMMAIOT C YPOBHEM 3HAYMMOCTM ¢ .

Kputnyeckne 3sHayeHus xij‘_m(a" -1} ana pasnuuHbIX YPOBHEW 3HAYMMOCTU ¥ W CTeneHei
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csoboabl (& — 1) MoryT 6bITh HalaeHbl B TabnuUax KBaHTUNEN };2 -pacnpegeneHus.

War 4: ns nepBoHavanbHOro Habopa AgaHHbIX B COOTBETCTBUM C LUArOM 2 BbIYMCASIOT OLEHKY
MakcumarnbHOro npasgonofobus ansa  napametpa  gopmbl P, OueHka MakcMManbHOro

o~

npaegonoaobus Ana napametpa - 9TO 3HadeHue [, KOTOpoe yAOBMeTBOPSIET criedyoliemy
YyPaBHEHMIO:

~nedy| = 0. (17)

L P I 26) — 26 - DP e - 1)

i=1 z(;éjﬁ‘ -3 - 1}'@‘

OuesuaHo, yto £ =10 a tawke {1l {07 =10, Bee uneHsbl £{') MOryT 6biTb HOPMUPOBAHSI
oTHocuTenbHo £(d), Torna nocnenHuit unex ¢ Inf £{a71) ncuesHeT. [ins pelieHnst 3TOro ypasHeHUs
OTHOCUTENLHO [ HEOBXOAMMO UCMONbL30BAaTh UTEPATUBHBLIN METOL.

LLUar 5: BelumcnaioT oLeHKy napameTpa * no dopmyne
b= Nfeal . (18)

lWar 6: BbluucnsioT OueHKy napameTpa MoToka OTKasoB Z(Z) U cpedHee Bpemsi Mexay

oTKazamu é(?’} ans spemern 1 > () no doopmynam:
2(T) = 3ETP (19)

B = 12D, (20)

MpumeyvaHna

1 2{7) n B{T) - oueHkn napameTpa NOTOKa OTKA30B M cpefHen HapaboTKM Ha OTKa3 B MOMEHT

Bpemenn £ >0 ana I U3 HTepBana npeacTaBneHHbIX AaHHbIX. DKCTpanonmpyemMble OLEHKU Ans
6yoywiero BpemeHu £ B MPOLECCE WCMbITAHMA WM B MOMEHT OXWOAeMOro 3aBeplLueHUst
UCMbITAHUA MOTYT GbiTb MOMyYEHbl TOYHO TaK e, HO WCMOMb30BaTb WX CriegyeT ¢ O6blYHbIMM
NpPeaoCTOPOXKHOCTAMM, CBA3aHHLIMU C IKCTpanosisumen. JKCTpanosiMpyemMble OLEHKU He AOMMKHbI
BbIXOAUTL 3a rPpaHuLbl OXUOAEMOro BPEMEHW 3aBEPLUEHUS UCTIbITAHWA.

2 Ecnu nporpaMma ucnbiTaHuin 3aBepLueHa, To ‘B(T} ans T = {4 aBnaetcs oueHKon cpeaHen
HapaboTKN Ha OTKa3 CUCTEMbI HA MOMEHT 3aBEpLUEHS UCMbITaHUA.

12



7.3 Kputepun cornacus

Ecnn n3BecTHbl TOYHbIEe 3HaveHus HapaboTok, HeobxooMMO ucnonb3oBaTb criydyam 1, B
NPOTMBHOM Cry4yae HeobX0AMMO MCMONb30BaTh Criyyan 2.

7.3.1 Cnyyan 1 - u3BeCTHbI AaHHbIe O HapaboTKax ANsA KaXaoro oTkasa

Ona oueHkn napametpa ¢opmMbl [ cHavana crnegyeT MCnofb3oBaTh METOL B COOTBETCTBUM C
7.2.1, 3aTem BblMUCIIUTL cTaTUCTUKY Kpamepa-Museca:

B
7 2i —
Ce (M = 12M [[ ] : (21)

* _
roe M =N w T =T gnswvcnbitanuii Tvna I;

M =XN-1wnT =T anauvcnbitannii Tuna Il;

T <{Ty <. {Ty.

B Tabnuue 1 npuBeneHbl KPUTUUECKNE 3HAYEHUSI 3TON CTATUCTUKMU C YPOBHEM 3HauMmocTn 10%.

Ecrm cratuctuka O (M) npesblluaeT kpuTMHeckoe 3HadeHve, NpuBeaeHHoe B Tabnuue, To

rmnoTtesa O TOM, YTO CTeneHHada Mofellb COOTBETCTBYeT AaHHbIM, OOJDKHa ObITb OTKIOHEeHa. B
NPOTMBHOM Clly4dae rmnotes3a OoJkKHa ObITb NpuHATAa.

Ecnn paHHble 0 HapaboTkax W3BECTHbI, AN MOMyYeHUs AOMOMHUTENbHOM WMHopMaLum
OTHOCUTENIbHO COOTBETCTBUSI MOAENU AaHHbIM MOXeT ObiTb WCronb3oBaHa rpaduyeckas
npoueaypa, onucaHHas HUxe.

Ona wvcnonb3oBaHus rpacuyeckon npoueaypbl HEoBXOAMMO OLEeHUTb MaTemaTuyeckoe
OXUAaHWe BpemeHu -ro oTkasa E[T}-] M OTMETUTb Ha rpaduke HEeCOoOTBETCTBUE C

HabrnogaemMbIM BpeMeHeM _j -ro oTkasa T_j. . B cootBeTcTBUM C NpunoxeHnem B

Nk
=4l . i=1. W 22
[h] g (22)

1B
3HaueHust [ ] n3obpaxaloT rpacmyeckm B COOTBETCTBUM C HabngaembiM BpeEMEHEM
oTKasa T B NMHEeNHOM macwTabe (CM. npumMep, NpeacTaBneHHbIn Ha pucyHke A.1). BusyanbHas

COrNacoBaHHOCTb 3TUX TOYEK C NUHMEn B 45° sABnAeTcs CyGBbEeKTMBHOW MEepol MPUMEHUMOCTY
MozZenu.
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7.3.2 Cnyya#m 2 - HapaboTkn 06 beanHeHbI B rpynnbi

s

[JaHHbI  KpUTEPU MNPUMEHWM TONMbKO B Criydae, korda [ oueHMBalOT Ha OCHOBE
CrpynnUpPOBaHHbIX AaHHbIX (CM. 7.2.2).

CpeaHee KONMUYECTBO OTKA30B B MHTepBane Bpemenu [£(i —1);£(i)] annpokcummpyetcs
dopmynon

e i[s 6P - 2 - 1P ] (23)

[na kaxagoro vHTepBana 3HaveHue g; He OOMMKHO ObiTb MeHbluie natu. Mpu HeobxogumocTu

CMEeXHble WHTepBanbl MOXHO ob6beauHaTb. Ons & wHTepBanoB (nocrne o6beauHEeHUs Mpu
HeobxoanmocTn) U A; Tex xe, YTO 1 B 7.2.2, BLIYUCIISIOT CTATUCTHUKY:

X2=§:':M'—_Ei}_

=1 2y

(24)

KpuTuyeckne sHauyeHUs 3Tol ctatucTukn ans (& — 21 creneHel cBoBObl MOXHO HaWTW MO

Tabnuue xz-pacnpeneneHMﬂ. Ecnn kputnyeckoe 3HadeHne pansg yposHa pgosepus 10%

MpeBbILLEHO, TO MMNoTe3a 0 TOM, YTO CTEeNeHHass MoAerb aAekBaTHO ONMUCLIBAET CrpynnMpoBaHHbIe
JaHHble, JOIMKHA ObITb OTKITOHEHaA.

Ecnn Ha6op OaHHbIX COCTOUT U3 U3BECTHbLIX MHTEpPBaAJiIOB BPpEMEHN C U3BECTHbIM KOJIN4ECTBOM
OTKa30B, ANnA nony4vyeHusa OONOSTHUTENBHON I/IH(*)OpMaLI,I/IVI O cooTBeTCTBUU MOoAeNN OaHHbIM MOXeT
ObITb UCNONb30OBaHa rpacpmquKaﬂ npouenypa, onncaHHaa Hxe.

ins kagoro uHTepsana, orpaHnyeHHoro Toukon £(i1 (ot 0 go £{%)), konmyecTso HabnaaembIx
0OTKa30B COCTaBNseT

;
MNi(in = _ZINJ- . (25)
J=
MaTtemaTuyeckoe oxuaaHue konuiectsa otkasos [N if(i1)] oueHnunsaloT no popmyne
BIN(e(a)] = 2 6P . (26)

3710 JaeT ——————= = iﬁ(ﬁ)ﬁ_l .

AN ()]
£(3)

Mpadbuyeckast npoleaypa CoOCTOMT 13 NOCTPOeHUs rpadvika
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D)

£ | @7

El

aTawke nuHmmn In A+ (B -TlnT, T > 0 (cm. npumep, naobpaxkeHHbIn Ha pucyHke A.2). Ob6Lias
UHOPMAaLIMA N0 MaTEMaTUYECKOMY OMNMCaHMIO CTENEeHHON MOAeny NpuBeaeHa B NpUnoXxeHun B.

Ona P <1 ata nuHusa ybbiBaeT. BusyarnbHas cornacoBaHHOCTb TOYEK C 3TOM fMHMEN ABnseTcs
Cy6BbEKTUBHON MePOW MPUMEHUMOCT MOAENNM.

Ob6wasi uHgpopmaumss No MaTemMaTM4eCcKOMy OMUCAHUIO CTENEeHHOW MOoAenu npuBefeHa B
npunoxexHun B.

7.4 [loBepuTenbHble MHTEPBanbI AN napameTpa (hopmbl

MapameTp opMbl B CTENeHHOW MOAENM MNOBLILEHUS HAAEXHOCTU XapakTepusyeT Hanuuve
U3MEHEHWIA HageXHOCTU N UX BenuuuHy. Ecnn 0< P <1, meeTcst NOBLILLEHNE HAOEXHOCTU, eCnn
[P =1, HEeT NOBbILLIEHMA HAZIEXHOCTU, a ecnn P > 1, UMEETCS CHIDKEHNE HaOeXHOCTM.

Mpn onpedeneHy [OBEPUTENBHOMO UHTepBana Ans [, korga usBecTHbl HapaboTKM Kaxooro
oTKasa, ucrnonb3yoT cnyyan 1. ng crpynnnpoBaHHbIX OTKa30B HEOOXOAMMO UCMONb30BaTh CryYan
2.

7.4.1 Cnyyvan 1 - n3BeCTHbl HapaboOTKM ANS KaXA0ro oTkasa

LLar 1: BelumcnsioT P B cooTBETCTBUAM C Warom 5B 7.2.1.

Lar 2: UcnbiTanmsa tvna |

[nsa onpeaeneHns OBYCTOPOHHErO 10BEPUTENBHOIO MHTepBana ans P ¢ yposHem gosepus 90%

BbIUMCIISIOT BenuumnHbl L u Dy

2
_ Xopsed) 28)
L w-n
2
_ Xops(2i) (29)
U Taw-n
2 2 2
Keantunm xf g5, X g5 onpeaensioT no tabnuuam . -pacnpeseneHus.
HwxHss foBepuUTenbHas rpaHuua ans P :
Pig=DiF. (30)
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BepxHss nosepuTensHas rpaHvua ansa

Bug = Dy (31)

Co0oTBETCTBEHHO BLB n EUB ABNATCA OAHOCTOPOHHUMM HWXHEN 1 BerHePI aoBeputeribHbIMU

rpaHuuamu ans P c yposHem nosepus 95%.
Wcnbitanusa Tuna

[ns onpeaeneHns ABYCTOPOHHErO 0BEPUTENBHOIO MHTepBana aAns P ¢ yposHem gosepus 90%

BbIMMCASIOT BenuumHbl Ly u Dy

_ Vo xbosQV-1)

D : 32
L - -2 (32
2
~ Noxpes(2(N -1
= . (33)
2N - (N - 2)

HwxHss JoBepuTenbHas rpaHuua ans P :
Brs = Dif. (34)

BepxHsasa goseputenbHas rpaHuua ana
Bug = Dyb . (35)

CooTBETCTBEHHO 15 U Py ABNSIOTCS OAHOCTOPOHHUMU HUXKHEN N BEPXHEW AOBEPUTENBHLIMY
rpaHuuamu ans P c yposHem nosepust 95%.

7.4.2 Cnyyvan 2 - HapaboTkM 06 beANHEHBI B rpynnbl

lMpuBeneHHbIe NpoLenypbl OnpeaeneHunsi rpaHnL, JOBEPUTENBHOIO MHTepBana NpYMEHUMbI B TEX
crnyyasx, koraa oueHka B 6bina onpefeneHa no crpynnMpoBaHHbIM AaHHbIM (CM. 7.2.2).

War 1: BelumensioT | B cooTBeTcTBUM € 7.2.2, War 4.

LWar 2: BblumcnsioT 3HadeHust Benmand S =12, &) :

. i
Fiy="2 G=1,2,..d).
(1) z(d),z 2, d) (36)
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War 3: BbluMCnsOT 3HaYeHne BenuumHbl A :

- - - amd
d[Puﬁh1P@f-—P@—1fh1P@—1f]

A= Z - - . (37)
i<l [P(:’}ﬁ - P - 1)'3]
War 4: BbluucnsioT 3HaYeHne BenuymHbl
il = ! (38)
A

LLar 5: Ans onpeaeneHus NpubnimKeHHOro ABYCTOPOHHENO NOBEPUTENBHOMO UHTepBana ans B ¢
yposHem gosepus 90% BblUUCNAOT

1.6
Bl (39)
N
rae MV - oblyee KONMMYECTBO OTKA30B.
LLlar 6: HuxHsas noseputensHas rpaHuua ansa b :
Prg =Pp(l1-4). (40)
BepxHsasa goseputernbHas rpaHuua ansa b
Pug = P(1+47. (41)

CooTBeTCTBEHHO [ ig U Py SBNSIOTCS OAHOCTOPOHHUMU HUXKHEN N BEPXHEN AOBEPUTESIBHLIMY

rpaHuuamu ons P c yposHem nosepus 95%.

7.5 JoBepuTenbHble MHTEPBanbl ANA cpegHen HApaboTKM Ha OTKa3

B cooTsetctBMM ¢ 7.2.1, war 7 @(TJ asnsietca oueHkon BT (cpegHss HapaboTka Ha oOTKas).

Ons noBepuTtenbHbIX MHTepBanos B, koraa 3BecTHbl HAPaBOTKM KaXa0ro 0Tkasa, UCMosb3yT
cnydan 1. [ins crpynnMpoBaHHbIX OTKA30B UCNONb3YIOT Crny4van 2.

7.5.1 Cnyyan 1 - u3BeCTHbl HAPabOTKM ANA KaXAoro oTkasa
LLar 1: BeiumcnsitoT BT B cootBeTCTBMM € 7.2.1, Wwar 7.
War 2: Ans onpegeneHnsa ABYCTOPOHHErO AOBEPUTENBHOIO MHTepBana ¢ yposHeM gosepus 90%

HaxogaT 3Havenns L m L7 ans cooTBeTcTBylOWeEro o6bema Bbibopku M, ucnonbays Tabnuuy 2
Ans ncnbitaHui Tuna | nnn Tabnuuy 3 anga nenbitadmi Tuna .
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LLar 3: HuxHAs gosepuTenbHas rpaHuua ans BT

8.5 = LE(T) . (42)

BepxHsis noseputensbHas rpaHuua ana 807

B = UB(T). (43)

CoOoTBETCTBEHHO BI.B n BUB ABNAKTCA OAHOCTOPOHHUMU HWXHEN N BerHeIZ aoseputeribHbIMA

rpaHuuamu ans BT ¢ yposHem nosepust 95%.

7.5.2 Cnyyvan 2 - U3BeCTHbI CrpynnMpoBaHHbIe AaHHbIe

lMpuBeneHHble Mpoueaypbl onpefeneHusl OOBEepUTENbHOrO MHTepBana MpYMEHUMbI, Korga
oueHka P 6bina oLieHeHa no CcrpynnUpoBaHHbLIM AaHHbIM (CM. 7.2.2).

War 1: Beluucnsiot E B COOTBETCTBMU C 7.2.2 1 @(T} B cooTBeTCcTBMM C 7.2.1, war 7.
Lar 2: BulumcnsioT sHadeHus Benuand FiE) G =12, .., &)

. _ TE)
PG )

Ji=12,..,d). (44)
War 3: BbluMCnsAoT 3HaYeHne BenuumHbl A :

- - - amd
’ [P(i)ﬁ]n PaP - PG -1 P —1)'3]

A= Z - - . (45)
=1 [P(:’}ﬁ - Pli - 1)'3]
War 4: BbluucnsoT 3HaYeHne BenuunHbl i:
1
D=.1—+1. (46)
A

LWar 5: Ans npubnmxeHHOro onpeaeneHns rpaHnL ABYCTOPOHHErO [JOBEPUTENBHOTO MHTepBana
ana B{7) c yposHeM nosepust 90% BLIMUCTIAIOT 3HAYEHNE BEMNUUUHBI 5 :

_(Lehl

S N

(47)

roe M - obliee KoNMYecTBO OTKA30B.

18



LLlar 6: HuxHAs gosepuTenbHas rpaHuua ans BT

815 =B(TI(1-5) . (48)

BepxHsis noseputensbHas rpaHuua ana 807

Bup = B(TH(1+ 5). (49)

CoOoTBETCTBEHHO BI.B n BUB ABNAKTCA OAHOCTOPOHHUMU HWXHEN N BerHeIZ aoseputeribHbIMA

rpaHuuamu ans BT ¢ yposHem nosepust 95%.

7.6 MeToauka nporHo3npoBaHus

MeToanKy NPUMEHSIIOT B TeX Cryyasx, Korda KOppekTUpylolwme MoauduvKauuy BKAOYalT B
CUCTEMY NOCHEe OKOHYaHWs UCMbITaHUIN Kak OTCpOYeHHble Moaudmkauum. Llenb 3agaun coctonT B
TOM, YTOObI OLIEHUTb HAaAEXXHOCTb CUCTEMbI MOCIE BBEAEHWNS KOPPEKTUPYIOLLUX MOANMDUKaLNA.

War 1: BeigenstoT oTkasbl kaTeropun A n kateropum B (cm. TOCT P 51901.6, onpegenenns 3.10
n3.11).

War 2: geHTnduumnpyoT BpemMs NepBOro NosiBNEeHNs Kaxaoro Tuna oTka3oB B kateropun B kak
oTAerbHbIN Habop AaHHbIX. OnpeaensioT J - KONMYecTBO PasnMYHbLIX TUMOB OTKA30B KaTeropum B.

War 3: BoinonHsitoT warn ot 1 go 5 B cootBetctBuMM C¢ 7.2.1 ans a1oro Habopa OaHHbLIX U

E
ouenusatoT P, ucnonbays & =1un T unu T3y ans nonHoro HaGopa AaHHbIX.

Lar 4: HasHauatoT Kaaomy M3 J OTKa30B pasnuuHbIX TUMOB Kateropun B B HaBope AaHHbIX
wara 2 kodadULMEHT apdeKTUBHOCTM ynydlwenns F; i =1,.....J . Ona kaxgoro us J oTkasos
pasnuuHbIX TUNOB kateropun B F; (0 £ E; £ 1) sBnsieTcss MHXEHEPHON OLEHKOW OXUAAeMOro
YMEHbLUEHNSI WHTEHCUBHOCTM OTKa30B, BbI3BAHHOTO WAEHTUMULMPOBAHHON KOPPEKTUPYIOLLIEN
Moandukaumen (cMm. onpeaenexmve 3.1).

BbluMcrisitoT cpegHee E  STUX 3HAYeHUil. ECAM OHO MpUeMnemo, YCTaHaBMUBAKT CPedHU
koacpuumeHT  adpeKkTMBHOCTM  ynyyweHnss  (Hanpumep, 0,7) BMeCTO UHAMBMAYaNbHbIX
HasHaveHun . i=1,...,.J, kak onucaHo BbiLLe.

War 5: OueHrBalT MPOrHO3NpPyeMbIi NapaMeTp NoToka OTKA30B WM CpedH HapaboTky Ha
0TKas3:

1 S .
Zp =% Kg+ 2K (- E)+JBE], (50)
1=l

roe K}l - KONMM4eCTBO OTKA30B KaTeropun A;

i

; - KONIN4ecTBo HabnogaeMbIX OTKa30B i-ro vna Kateropuu B;
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*
T paBHo T unu T3, B COOTBETCTBUM C Larom 3.

Ecnu 3Ha4eHusn E!- He Ha3Ha4eHbl, a eCTb TOJIbKO cpeaHee B , TO cpep,HvM YneH B KBaapaTHbIX

CckobKax CTaHOBMUTCS paBHbIM

Kp(1-E),
rge KB - KOJIn4eCTBO OTKa30B Kateropum B.

B aToMm cny4ae nporHo3mMpyeMblin napaMmeTp noToka OTKa3oB

z, =%[KA+KB(1—F)+JEE]. (51)

MporHoampyemMoe 3HaveHue cpeaHen HapaboTKu Ha OTKa3 Bp S l‘,f'zf_J )

Tabnuua 1 - Kputudeckme 3HadeHus ansa kputepmst Kpamepa-Museca ¢ ypoBHEM 3HAYMMOCTH

10%
A Kputuueckoe 3HaueHne
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
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16 0,171
17 0,171
18 0,171
19 0,171
20 0,172
30 0,172
60 0,173
Mpumevanuve - Ona ucnbitanun Tuna I: A = & ; ana venbiranmin tuna ll: A = W -1,

Tabnuua 2 - [1ByCTOpOHHWE goBepuTenbHble UHTepBanbl ypoBHA gosepus 90% Ansa cpegHen
HapaboTkn Ha OTKa3 1 UcnbITaHui TUNa |

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 0,521 1,902
17 0,531 1,861
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18 0,543 1,825
19 0,552 1,793
20 0,561 1,765
21 0,570 1,738
22 0,578 1,714
23 0,586 1,692
24 0,593 1,672
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 1,477
45 0,689 1,443
50 0,703 1,414
60 0,726 1,369
70 0,745 1,336
80 0,759 1,311
100 0,783 1,273

Mpumevanue - Ona A > 100

A 50 52
100(0,5 +v/2) %.

-2
-1 1
L=——|1+u —1 .
1% ”’5””9\'235!]
M1 Ty
U=——|1-u —
I ”’5””2%!235!] ’

- KBaHTWUNb CTaHOapTHOro HopMalibHOro

pacnpenenieHnst ypoBHSi
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Tabnuua 3 - [IByCTOpOHHWME OoBepuTenbHble UHTepBanbl ypoBHA gosepus 90% Ansa cpegHen

HapaboTKkM Ha OTKa3 1 ucnbiTaHun Tnna ll

A L o

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
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26 0,6344 1,608
27 0,6400 1,592
28 0,4520 1,678
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

roe uﬂ,jﬂﬂ -
100(0,5 +v,2) %.

Mpumevanue - OAna A > 100

KBaHTUI1b

-1
-2 JE‘
0,5+ /2 % ;

L !

N

N-2f 7y
=——|1-u —

v )

CTaHAApPTHOTO  HOpPMarbHOro  pacrnpeaesieHuns

YPOBHSI
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Mpunoxenue A
(cnpaBo4HoE)

Yucnossble Npumepbl
A.1 BBegeHune
Crnegywouwme 4ncnosble NpuUMepbl AEMOHCTPUPYIOT UCMONb30oBaHWE Mpoueayp, OMUCaHHbIX B
pasgene 7. B Tabnuue A.1 npuBeaeH NonHbii HAboOp AaHHBLIX, UNNKOCTPUPYIOLLMX MeToAbl, Koraa
M3BECTHbI HapaboTkW, a B Tabnuue A.2 - Anga CrpynnMpoBaHHbIX AaHHbIX. B Tabnuuax A.3 n A4
npvBeAEHbl OaHHble ANs METOOUKM MPOrHO3MPOBaHUS, KOrda KOppekTupylowme Moaudukaumum
OTHECEHbI K KOHUY ucnbiTaHun. MNpn HeobxoanMmMoCcT B COOTBETCTBUM C 7.3 MPUMEHSIIOT KpUtepum
cornacusi. OTn npumepbl MOryT ObiTb  UCNONb30BaHbl A1 KOHTPONS COOTBETCTBYHOLLMX
KOMMbIOTEPHLIX NPOrpaMm, paspaboTaHHbIX AN peanv3auun MeToaoB pasgena 7.
A.2 OnpepgeneHune oLEHOK NoKasaTesien HaAeXHOCTU
Habop gaHHbIx B Tabnuue A.1 COOTBETCTBYET UCMbITAHNSAM, 3akaH4mBarowmmes vyepes 1000 .
OTW faHHble mMcnonb3oBaHbl B npuMmepax A.2.1 n A.2.2 ana wcnbitaHmi Tuna | v trna 1. B
CrpynnupoBaHHOM BMAE 3TV AaHHbIE NpeAcTaBneHbl B Tabnuue A.2 ansa npumepa A.2.3.

A.2.1 lMpumep 1 - ucnbimaHuss muna | - Cny4al 1 - uzeecmHbl Hapabomku Ossi KaxxA020
omkas3sa

O70T cnyyanm paccmoTpeH B 7.2.1. [aHHble Tabnuubl A.1 COOTBETCTBYIOT WCMbITAHUSM,
3akaH4ymnBatowmmcs Yepes 1000 .

a) I'IpOBepKa rmnoTes Ha noBbllleHe HaaeXHOCTU

{7 =-3,713. Kputuueckne sHadeHns1 Ans ABYCTOPOHHENO KpUTEPUSA C ypoBHEM 3HadmumocTm 0,20

coctasnsiiot 1,28 u -1,28. TlMockonbky ©F < -1,28, uMeeTca [O0KasaTeNbCTBO MOBbILLEHMUS
HaZAEXHOCTU U aHanM3 NPOAOIKAETCS.

b) OueHka napameTpoB

Ol_l,eHKVl napameTpoB cTeneHHomn mMogenu
= 1,0694;
[ =0,5623.

c) OueHka cpegHeit HapaboTkn Ha OTKas3
OueHka cpegHen HapaboTkm Ha oTkas 3a 1000 4 cocTaBuna 34,2 u.

d) Kputepun cornacus

CE(M)=0,O38 ¢ M =52 [Ona yposHs 3HaummocT 10% KpUTMYECKOE 3HAYeHue B

cooTBeTCcTBUM ¢ Tabnuuen 1 coctasnset 0,173. MockonbKy Gl (M1 < 0,173, cTeneHHas monens
npuHuUmaeTcs (cM. 7.3 1 pucyHok A.1).
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e) [losepuTenbHbIi MHTepBan ans [

[1BYCTOPOHHWI1 OOBEpUTENbHLIN UHTepBan ana P ¢ goBeputenbHON BeposaTHOCTbIO 0,9 uveet
Bua: (0,4491; 0,7101).

f) JoBepuTenbHbIA MHTEPBAN AN cpefgHen HapaboTkM Ha OTka3

[1ByCTOPOHHMIN OOBEPUTENbBHLIA WHTEPBAN ANs cpedHer HapaboTkm Ha oTka3 3a 1000 u,
COOTBETCTBYHOLLMIA foBepUTEnbHON BeposiTHocTu 0,9, umeet Bua: (24,2 y; 48,1 ).

A.2.2 lpumep 2 - ucnbimaHusi muna Il - Cnyyal 1 - useecmHbl Hapabomku OJis1 Ka)d0020
omka3sa

OtoT cnyyah onmcaH B 7.2.1. Wcnonb3ywTca gaHHble Tabnuubl A.1 ans  ucnbiTaHun,
3akaH4mBatoLmxcs Yyepes 975 u.

a) MNposepka rMnoTes o NOBLILLEHNN HAAEXHOCTU

{7 =-3,764. Ana ypoBHa 3Ha4MmocTu 0,2 KpUTUYECKUE 3HAYeHUs O ABYCTOPOHHEro KpUtepms

coctasnsioT 1,28 un -1,28. MMockonbky ©f < -1,28, umeeTcs [oKasaTenbCTBO MOBbILEHUS
HaOEXHOCTU N aHanu3 NpoAoIKaeTcs.

b) OueHka napameTpoB

OLEHKN MapameTpoB CTEMNEHHON Moaenm
»=1,1067;
[ =0,5594.

c) OueHka cpegHei HapaboTkM Ha OTka3
OueHka cpegHen HapaboTky Ha oTka3 3a 975 4 coctaBuna 33,5 u.

d) Kputepun cornacus

CE(M)=0,O41 ¢ M =51, Ona yposHa 3HausumocT 0,10 KpUTMYECKOE 3HAYeHWe B

cooTBeTcTBUM ¢ Tabnuuen 1 pasHo 0,173. Tockonbky B (A <0,173, creneHHas Mopaenb
npuHumaeTcs (cm. 7.3 1 pucyHok A.1).

e) [losepuTenbHbIi MHTEepBan ans [

[IBYCTOPOHHWIT fOBEpUTENbHBLIN MHTepBan aAns P ¢ JoseputensHon BeposTHOCThIO 0,9 uMeet
Bua: (0,4646; 0,7347).

f) JoBepuTenbHbIN MHTEPBAN ANa cpeaHen HapaboTKkM Ha OTka3

[1ByCTOPOHHMIN OBEPUTENBHBLIA MHTEPBAnN AN cpeaHen HapaboTKkM Ha 0TKas3, COOTBETCTBYHOLLMUNA
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aoseputensHon BepoaTHocTh 0,9, umeet Bua: (24,3 4; 46,7 4).
A.2.3 llpumep 3 - Cny4ali 2 - cepynnupoeaHHble OaHHbIe
OT0T cny4yan onucaH B 7.2.2. Vicnonb3oBaHbl AaHHble Tabnuusl A.1. B Tabnuue A.2 npuBeaeHsbl
OTKasbl, CrpynnuMpoBaHHble B MWHTepBanbl no 200 4. AHanu3 aToro Habopa [aHHbIX [aet
pe3ynbTaTbl, ONNCAHHbIE HUXE.
a) NpoBepka rmnoTe3 0 NOBbLILIEHUN HAOEXHOCTU

Xz =595 ¢ yeTblpbMsi cTeneHsMu cBoboabl. [Ans ypoBHs 3Haummoctu 0,20 Kputmyeckoe

2
3HaueHne coctaenset 6,0. Mockonbky X “ > 6,0, UMeeTca OOKa3aTeNbLCTBO MOMNOXUTENBHOTO MK
oTpULaTenbHOIO N3SMEHEHUSA HAaAEXHOCTM U aHanns3 NpoaornkaeTcs.

b) OueHka napameTpoB

OueHKM napameTpoB CTENeHHOoM Moaeni

A =0,9615;

[ =0,5777.

c) OueHka cpegHeit HapaboTkn Ha OTKas3

OueHka cpegHen HapaboTkm Ha oTkas 3a 1000 4 cocTtaBuna 33,3 u.
d) Kputepun cornacus

Xz =2,175 c Tpemsa cTeneHsmu cBoboapl. Ona ypoBHs 3Haummoctu 0,10 kpuTnyeckoe

3Ha4veHue coctaBuno 6,25. MNockonbky Xz > 6,25, cTeneHHas moaenb npuHuMaeTtcst (cMm. 7.3 1
pUCYHOK A.2).

e) [osepuTenbHbIN MHTepBan ans

[IBYCTOPOHHWIT fOBEpUTENbHBLIN MHTepBan aAna P ¢ JoseputensHon BeposTHOCThIO 0,9 uMeet
Bua: (0,3202; 0,8351).

f) JoBepuTenbHbIN MHTEPBAN ANa cpeaHen HapaboTkM Ha OTka3

[ByCTOPOHHUI OOBEpPUTENbBHBIA UHTEPBAI ANS cpefHen HapaboTkn Ha 0Tkas, COOTBETCTBYHOLLNIA
aoseputensHon BepoaTHocTh 0,9, umeet Bua: (16,6 4; 49,9 v).

A.3 lNporHo3upyemMbie OLEHKM NoKa3aTenen HageXXHOCTU

[aHHbIi NpuMep UNMACTPUPYET pacyeT NPOrHO3MpyeMblX OLEHOK NokasaTenen HageXHOCTM
(cm. 7.6), korga koppekTupytoLme moandurkaunm BBe4eHbl B CUCTEMY B KOHLLE UCNbITAHUNA.

A.3.1 lNMpumep 4

OcHoBHble AaHHble, Ucnonb3yeMble B NMpumepe, npuBedeHbl B Tabnvue A.3. Mmeetca obuiee
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KONMMYecTBO OTKa3oB & =45 ¢ KA =13 kaTeropnsmm OTKasoB NPy OTCYTCTBUU KOPPEKTUPYIOLLEN
moaudukaumm. B koHue 4000 4 ucnbiTaHUin B cuctemy 6bino BBedeHO J =16 pasnuyHbIX

KOPPEKTUPYIOLUMX MOAUMMKALMIA, HaNpaBneHHbIX Ha oTkasbl K p = 32 kateropuu B. Karteropus

AN Kaxgoro oTkasa npuBefeHa B Tabnuue A.3. B Tabnuue A.4 npencraeneHa AOMOSHUTENbHAs
MHpopMaums, ucnonb3yemas ang nporHo3MpoBaHuUs.

LWarn npouenypsl
War 1: UaeHTndpmumpytot kateropumn otkasos A n B.

BpemeHa nosieneHust otkasos kaTeropuii A n B ngeHtudmumpoBaHsl B Tabnuue A.3. HapaboTku
ansa 16 pas3nuyHbIX TUNOB OTKa30B kaTeropuu B npueegeHsl B Tabnuue A.4, ctonbed 2.

War 2: UgeHTndunumpytoT nepBoe nosiBfieHMe 0TKa3oB pasfmuyHbIX TUNOB KaTeropuu B.

BpemeHa nepBoro nosiBneHus 0TkasoB Ans 16 pasnuuHbiXx TMNOB Kateropun B npuBeneHbl B
Tabnuue A.4, ctonbey, 3.

LWar 3: AHanuanpyoT AaHHblEe NepBOro NosiIBNEeHNs 0TKa3oB..

HabGop aaHHbIX Tabnuusl A.4, ctonbua 3 npoaHanM3vpoBaH B COOTBETCTBMU C waramu 4-8 n3
7.2.1. Pe3ynbTaTbl NPUBELEHbI HUXE.

OueHka napameTpoB

OLEHKN NapaMeTpoB CTeNeHHON Moaenu
*=0,0326;

[ =0,7472.

OueHka napamMeTpa NoTOoKa nepBoro nodBreHna oTka3oB

OueHKa MHTEHCMBHOCTM OTKa30B Pa3yIM4HbIX TUMOB KaTeropuum B ans nepBoOro nosAsrieHNA 3a

4000 4 cocTasuna 0,0030 4L

Kputepum cornacus

CE(M)=0,085 ¢ M =16. Ona yposHs 3HaunmocT 0,10 KpUTUYECKOE 3HAYeHWe B

. 2
cooTBeTcTBUM ¢ Tabnuuein 1 coctasuno 0,171. Mockonbky (AL < 0,171, creneHHas mopens
NpUHATa AN BPeMeH NepBoro NosiBMEHNs 0TKa3oB pasfnyHbIX TUMOB KaTeropum B.

War 4: HasHa4atoT KoadhmumeHTbl 9PEKTUBHOCTU YIYYLLEHUS.
Mpumep HasHaveHHbIX MHAUBWUAOYASNbHbIX KO3MPMUUNEHTOB 3PEPEKTUBHOCTM YyNyylleHna ans
KaXXOON KOppekTupyowen moandukauum npuseneH B Tabnuue A.4, ctonbey 5. CpegHee atux 16

KoadppmumeHToB acpdekTnBHoCTN cocTaBnsieT 0,72. CpegHee B amanasoHe 0,65-0,75 sBnsaetcs
TUNNYHBIM (OCHOBaHO Ha UCTOPUYECKOM OMbITe).
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LWar 5: OueHnBaOT NPOrHO3MPYEMbIN NapameTp NOTOKa OTKa30B.

Ona BbluMcneHns nporHo3mpyemMoro napameTpa [MnoToka OTKa3oB HeobxoaMMbl  3HaYeHUst
cnenyruwmnx BermMymH:

T =4000 y;
Kq=13;
J =16;

B =0,7472;
E =072

K- 1abnuua A4, ctonbed 4;
E; - Tabnuua A.4, ctonbel 5.

OueHka NporHo3Mpyemoro napameTtpa noToka OTKa3oB B MOMEHT BpemeHn I =4000 4 (koHeL

ucnbiTaHun) coctasuna 0,0074 q_l .

LWar 6: OueHnBaloT NporHo3npyemoe 3HayveHne cpeaHern HapaboTku Ha OTKas.
MporHo3npyemas oLeHka cpeaHeln HapaboTkm Ha oTkas coctaBuna 135,1 u.

MpuMeyaHue - be3 noBbiWeHns HagexxHocTn B TeveHne 4000 4 oueHka cpegHen HapaboTkM Ha
oTKas3 3a 37oT nepuog coctasuna 88,9 4 (4000/45). YBenuyeHne NPoOrHO3MPyEMOM OLIEHKN CpeaHen
HapaboTkM Ha OTKa3 BbI3BAaHO BBeAeHMEM 16  KOppekTupylLwmx Moaudukaumi ¢
COOTBETCTBYOWMMN KO3dhuumeHTamn achdekTMBHOCTU. Heobxoanmo npvHMMaTb BO BHUMaHWE
YYBCTBUTENBHOCTL MPOrHO3MPYEMOrO 3HA4YeHUs1 CpedHeln HapaboTkM Ha OTKa3 K Ha3Ha4YeHHbIM
kKoadppmumeHTam addekTMBHOCTU. Ecnu Gbl ObINO Ha3Ha4YeHO cpeaHee 3HaveHne KoarUMEeHTOB
acbdekTnBHOCTM 0,60, NPOrHO3Mpyemoe 3HayeHue cpedHen HapaboTkM Ha OTka3 paBHANOCH Obl
121,3 4. CpepHee 3HayeHue koadpduumeHToB adpektmHocTn 0,80 gaeT nporHosnpyemoe
3Ha4eHue cpegHen HapaboTkn Ha oTka3s 138,1 u.

Tabnuua A.1 - MonHble AaHHbIE - BCE OTKasbl M HapaboTku ana ucnbitanui Tvna | T = 1000 v,

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
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Tabnuua A.2 - CrpynnmpoBaHHble gaHHble Tabnuubl A.1 gna npumepa 3

Homep KonnyectBo oTkasos Bpems ncnbiTaHuin, COOTBETCTBYHOLLEE NPABON TOYKE
rpynnei WHTepBana rpynnbl, 4

1 20 200

2 13 400

3 5 600

4 8 800

5 6 1000

Tabnuua A.3 - lNMonHble gaHHble ANs NPOrHO3MPYEMbIX OLIEHOK npumepa 4 - BCe OTKasbl U
napabotku T =4000u, 7 =45 K4 =13, K =32, J =16

HapaboTku u nx knaccudukaums no kateropusim A/B (Bkrtovasi TUnbl OTKa3oB kaTteropun B)

T!.
Kateropus
150 253 475 540 564 636 722 871 996
B1 B2 B3 B4 B5 A B5 A B6
1003 1025 1120 1209 1255 1334 1647 1774 1927
B7 A B8 B2 B9 B10 B9 B10 B11
2130 2214 2293 2448 2490 2508 2601 2635 2731
A A A A B12 A B1 B8 A
2747 2850 3040 3154 3171 3206 3245 3249 3420
B6 B13 B9 B4 A A B12 B10 B5
3502 3646 3649 3663 3730 3794 3890 3949 3952
B3 B10 A B2 B8 B14 B15 A B16
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Tabnuua A.4 - PaanuyHble Tnbl 0TKa30B kateropun B n3 tabnuubl A.3

Tun Bpems oTkasa, u Bpems nepsoro Konu4yecteo HasHadeHHas
NnosiIBIeHns oTkasa, 4 | HabniogeHun 3 PEKTUBHOCTD
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
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Maremardiackos ox1aaHKe
wapaboTin 00 oTKasa, u
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PucyHok A.1 - [lnarpamma paccesHnst HapaboToK, OCHOBaHHasA Ha AaHHbIX Tabnuubl A.1
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PucyHok A.2 - OTHoLEeHne Habnogaemoro 1 oLeHEeHHOro KonmyecTBa 0TKa3oB K HapaboTke Ha
OCHOBe AaHHbIX Tabnuubl A.2



MpunoxeHue B
(cnpaBo4HoE)

Mopenb cTeneHHOro 3akoHa NoBbIWEHUA HageXxHocTu. O6wan uHgpopmaums
B.1 NMocTtynat flyanHa
Hanbonee 4yacto wucnonb3yemass Mofenb MOBbILEHNS HAOEXHOCTUM Obina onucaHa

k. T.QyariHom B 1964 r. [1]. QyariH aHanu3upoBan AaHHble OTKa30oB ANg psaa cuctemM B npolecce
TUNOBBIX MCnbITaHWii. OH 3aMeTWI, YTO HAKOMMEHHOEe KONMYEecTBO OTkasos fV(Z ), neneHHoe Ha

HaKOMSIEHHOE BPEMS UCTIbITAHUI £, YMEHBLUAETCSA U CTPEMUTCS K MPSIMOW JIMHWAW MPY NOCTPOEHWN
rpachmka B norapucpmmuyeckom macutabe, T.€. NpubNN3NTENLHO,

La(N{(TY/Ty=8-alhT, 850, @ >0, (B.1)

OyanH wccneposan 3Ty rpadukm K caoenan BblIBOL, YTO HAKOMMEHHOE KONMMYecTBO OTKa30B
annpoKkcMMmnpyeTcst CTENEHHON (PyHKUMen, T.e.

NIy =ATF w30, p=1-0 (B.2)

Onupasicb Ha 9TV HabntogeHus, [dyaiH 3anucan Ans MrHOBEHHOIO 3Ha4YeHWsl mapameTpa noToka
OTKa30B B MOMEHT BpeMeHu T :

d _
L T =27 T B.3
- () =Mp (B.3)

Torga MrHOBEHHOE 3Ha4YeHWe cpefHeit HapaboTku Ha OTKas

441 _ Tl_ﬁ
(p7P) BT . T20, (B.4)

MokasaTenb & =1—[ nHoOrga HasbIBaOT "MHTEHCMBHOCTLIO pocTa”.

nOCTyJ'IaT ,El,yal7|Ha ABnAeTcA geTepMUHUpoOBaHHbIM B TOM CMbICie, 4TO OH OaeT MoAellb
NnoBbILLEeHNA HaaAeXXHOCTU, HO HE onncbiBaeT USMEHYNBOCTb AaHHbIX.

B.2 CteneHHas mogenb

JIXKpoy B 1974 r. [2] paccmoTpen CTeneHHylo MoAeNnb W3MEHEeHWA HaOeXHOCTU W
chopMynupoBan OCHOBHYIO BEpPOATHOCTHYKO MOAeNb OTKa30oB Kak HEeroMoreHHbll npouecc

Myaccona (NHPP), { AT, T > 01, co cpeaHum

Ewn]=»1P (B.5)
1 PyHKLMEN NOTOKA OTKa30B

2(T) =wpTP 1, (B.6)
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Mogenb Kpoy oueHb noxoxa Ha mogenb [yariHa. O6e 3T Mogenu Mcnonb3ylT OAHO U TO Xe

BbIpaXeHue ATP [ns oXMZAEMOro KOMMUECTBA OTKA30B B MOMEHT BpeMeHn 1 . OgHako moaenb
Kpoy nossonsieT onpeaenutb BEpOSATHOCTb TOro, 4to (1) npuMeT KOHKpeTHOoe 3HaueHue B
cnepyouiem emae:

noaTP
Pr[N(T}=n]=&, n=0,1,2 . (B.7)

pH

B cooTBeTCcTBUM C 3TON MOAENbIO

0% BT ES - (B.8)

roe TJ- ABnseTca HapaboTKoM Ao 7 -To OTkasa.

L\

¥ .

L
h] /

370 faeT nonesHoe nepBoe NpUGIKeHNe E[T}] = [

ansa HapaboTkM 0o -ro oTkasa.

Ecrm P =1, to z{T1= X n HapaboTkn mexay nocnenoBaTeflbHbIMU OTKa3aMn MOAYUNHSIOTCS
nokasaTenbHOMY pacnpeaeneHmio co cpeaHum 1A (romoreHHbIi npouecc Myaccowa), He BANss
Ha MOCTOSIHCTBO HadexHocTh. ®yHkuma z(7) ymeHbwaetca ana [ <1 (NonoxutenbHbie
U3MeHEeHNs) 1 yeenuumnsaeTca aAns P * 1 (oTpuuaTenbHbIe U3MEHEHs).

CteneHHass mMogenb noebileHns HagexHoctn NHPP, genswowascs BepOATHOCTHOM
WHTepnpeTaumen noctynata [yainHa, ncnonb3yeT CTporne craTucTuyeckne npoueaypbl Ans
MeToAa OLEHKU MOoBbilWeHUs HagexHocTn. OHa no3BonsieT onpeaensaTb OLEHKM MakCMManbHOro
npasgonogobus n rpaHyLbl JOBEPUTENBHOMO MHTEPBana Ans napaMeTpoB MOAENW U nokasaTenemn
HaAOEXHOCTU CUCTEMbI U MPUMEHATbL KpuTepum cornacus. CrteneHHass mogens NHPP 6bina
pacwmpeHa Kpoy B 1983 r. [3] And nporHo3vpoBaHWs NOBbILLEHUSA HAAEXHOCTMU.
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