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BBeaeHue

B HacTosileM cTaHaapTe NPUBEAEHO ONMUCaHWe CTENEHHOW MOAENU U AaHbl PEKOMEHAALMW NO ee Uc-
nonb3oBaHuio. CTeneHHas MoAenb SIBMSIETCS 04HON U3 Hanbonee UCnosb3yeMblX MOAenel HageXHOCTH BOC-
CTaHaBnMBaeMbIx 0ObLEKTOB. B HacToALEeM CTaHaapTe YCTaHOBMEHbl METOAbI ONpeAeneHnss OLEHOK napa-
METPOB CTEMEHHON MOAENMU, KPUTEPUMU MPOBEPKU COOTBETCTBUA €M AAHHLIX, & Takke METOAbl NOCTPOEHUS
[AOBEPUTENbHbBIX MHTEPBANOB ANs MapaMeTpa NoToKa OTKa30B M NPEANKLMOHHBIX UHTEPBANOB ANst HapaGoToK
[0 oTkasa. McxoaHble AaHHble npeacTaBnsoT coboil Habop HapaboTOK Mexay OTKasamu BOCCTaHaBnuBa-
emoro obbekTa unu rpynnbl AEHTUYHbIX 00bekToB. HabnioaeHnue 3a HapaboTkaMu oGbekTa 3aBepLualoT B
MOMEHT nocneaHero otkasa unm B MOMEHT LEeH3YpUpoBaHUA. Bce BbIXOOHbI€ AaHHbIE 3aBUCAT OT TUNa pac-
cMaTpuBaemoro oobekra.

HekoTopble MeToAbl TPEOYIOT NMPUMEHEHUS KOMMbIOTEPHBIX NPOrpaMM, NMOCKOMbLKY SBASIOTCA BECbMa
cnoxHblMu. MpeacTasneHHbIe B HACTOSALLEeM CTaHAapTe anropuTMbl MOTYT ObITb UCNOMb30BaHbI AN CO34aHUSA
KOMMbIOTEPHBLIX NPOrPaMM.

B HacToswemM ctaHaapTe B pasgene «HOpMaTMBHbIE CCbINKM» CCbIIKAa HA MEXAYHApPOAHbIN CTaHaapT
3aMeHeHa CCbINKOW Ha HaLMOoHanbHbIA CTaHaapT.
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HAUMWOHANBbHBIN CTAHAOAPT POCCUNCKOWN GEALEPALUMUMN

CraTuctuyeckue metoabl
CTENEHHAA MOJEJb. KPUTEPUN COMMACKUA U METOAbl OLIEHKA

Statistical methods. Power law model. Goodness of-fit tests and estimation methods

Dara BBegeHna — 2018—12—01

1 O6bnacTtb NnpuMeHeHus

B HacToALEeM cTaHgapTe yCTaHOBMEHbl METOAbLI OnpeaeneHnst TOYeYHON OLEeHKU NapaMeTpoB CTEMeH-
HOM MOZEeNnu, AOBEPUTESIbHLIX UHTEPBANIOB ANA napameTpa NoToka OTKAa30B, NPEAMKLMOHHBLIX UHTEPBANoB
Ans HapaboToK A0 OTKA30B U KPUTEPMM COrnacus 4ns CTeneHHol MOAENU Ha OCHOBE AaHHbIX 0 HapaboTkax
BOCCTaHaBnMBaemMbix 06bEKTOB. [pu 3TOM NpeanonararoT, YTO AaHHble 0 HapaboTkax A0 oTkasa uccneaye-
MbIX OOBEKTOB UMM HEKOTOPOW rPyNMbl MAEHTUYHbIX 0OBEKTOB A0MKHbI ObITb MONYy4YeHbl B OAUHAKOBbIX YCNO-
BUsX (HanpuMep, Npy OAUHAKOBOW Harpyske UnKU B OAMHAKOBbLIX YCIOBUSIX OKPY>KaloLLEen cpefbl).

2 HopMaTtuBHbI€ CCbINKN

B HacTosiLemM cTaHgapTe MCnonb30BaHa HOPMaTUBHASA CChINKA HA cneaylowmin cTaHaapT:
FOCT P 60779.10 (MCO 3534-1:93) Cmamucmudeckue memoolbl. BepoamHocmb u 0CHO8bl cmamu-
cmuku. TepmuHbl U onpedeneHus

MpuMedaHune —pn NONL3OBAHUW HACTOALLMUM CTaHAAPTOM LenecoobpasHo NpoBEpUTL AEWCTBUE CCbINOHHBLIX
CTaHA4apToB B MHOPMaLMOHHON cucTeMe obLLero nofe3oBaHUA — Ha ouLuansHoMm caiite PegeparbHOro areHTCTBa No
TEXHUYECKOMY pPeryriupoBaHuio U METPONOrK B ceTU MHTEpHET UK No exerogHoMy MHOPMaLMOHHOMY yKasaTento «Ha-
LMoHarbHble CTaHAapThl», KOTOpbIA onMy6rnMKoBaH Mo COCTOSIHMIO Ha 1 sTHBapsi TEKYLLEro roaa, W no BhiMyckam exemecsu-
HOro MHAOPMaLMOHHOro yKasaTena «HaunoHansHble cTaHAapThI» 3a TEKYLMIA rof. Ecnn 3aMeHeH CChINOYHbIA cTaHaapT,
Ha KoTophlii AaHa HeaaTUpoBaHHas CCbinka, TO peKOMEHAYETCA UCMONb30BaTh AEUCTBYIOLLYIO BEPCUIO STOFO CTaHAapTa
C Y4ETOM BCEX BHECEHHbLIX B JaHHY BEPCUIO U3MEHEHWIA, €Cn 3aMEeHEeH CCbINOYHLIA CTaHAAPT, Ha KOTOPLIA faHa faTu-
poBaHHas cChifika, To peKoMeHAyeTCA UCMOoNb30BaTh BEPCUIO ITOMO CTaHAapTa C yKasaHHbLIM BhlLUe rogoM yTBEpXAeHuUs
(NpuHATUA). Ecnn nocne yTBepxaeHUs HACTOALLEro cTaHAapTa B CChINTOYHbIA CTaHAapT, Ha KOTOPLIA AaHa AaTupoBaHHas
CChIfiKa, BHECEHO 3MEHEHUe, 3aTparmsatoLLlee NonoXeHue, Ha KOTOpOe iaHa CChifKa, TO 3TO MONoXeHne pekoMeHayeTcs
NpUMeHsATb 6e3 yyeTa AaHHOro M3MeHeHUs. Ecrn cebinoYHblil cTaHaapT OTMeHeH 6e3 3aMeHbl, TO NONOXEHUE, B KOTOPOM
JaHa cchlflka Ha Hero, peKoMeHAYEeTCA NPUMEHSATb B YacTu, He 3aTparMBatoLLeil STy CChISKY.

3 TepMuHbLI U onpeaeneHust

B Hacrosiwem craHaapte npumeHeHbl TepMmuHbl no FOCT P 50779.10.

4 Ob603HauyeHus

B HacTOsILEM CTaHAapTe NPUMEHEHbBI creaytomne 0603HaYEeHUs:
— napameTtp POpmMbl CTENEHHOW MOAENM;
— oueHKa napametpa hopMbl CTENEHHON MOAENM;

P
p

M3paHue ocpuumnanbHoe
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Zi8 ZyB

HUXKHAS U BEPXHAA AOBEPUTESIbHbIE FPaHnLbI napaMeTpa f3;
cTatucTuka kputepus cornacus Kpamepa-Mu3seca;

KpUTMYECKOe 3Ha4YeHne CTaTucTukn Kputepus cornacusa Kpamepa-Museca ans ypoBHs v,
CTaTUCTUKA KPUTEPUSI COrMacus Xu-KkBaapar;

KBAHTUIb % 2-pacnpeaeneHnsi C v CTeneHamm co60bl ypoBHS ¥,
KONMYECTBO UHTEPBArOB ANS rPynn OTKA30B;

MaTeMaTU4eCKOe OXUaaHMe KONM4YecTea 0TKa3oB 3a BpeMs f;
mMaTemMaTuyeckoe oxugaHue HapaboTKu 0 j-ro 0TKasa,

OLeHKa MaTemMaTM4eckoro OXXmaaHusa Konu4yecTea OTKa3oB 3a Bpewms f(j);
OLeHKa MaTemMaTU4ecKoro oxuaaHus HapaboTku A0 j-ro 0TKasa;
KBaHTUIb F-pacnpenenenns ¢ (vq, V,) CTeneHaMn cBobo/bl YPOBHS v,
06U UHAEKC;

o6 nHaexc;

KONM4ecTBO OOBLEKTOB;

MHOXWUTESIN, UCMONb3YEMbIE MPU BbIMUCIIEHNN TPAHUL, JOBEPUTENBHLIX MHTEPBASIOB A4S Nna-
pameTpa NoToKa OTKAa30B;

napaMeTp maclwtaba cteneHHoi Mogenu;

OLleHKa napameTpa maciutaba cTeneHHOn Mogenu;
napamMmeTp cTatucTuyeckoro kputepusa Kpamepa-Museca;
KONMYeCTBO OTKA30B;

KONMYEeCTBO OTKA30B j-f0 00bEKTa;

CYMMapHO€E KONUYEeCTBO OTKA30B 3a BpemsA
CyMMapHoe KOnM4YeCcTBO O0TKa30B 3a BpeMs {();

Pas3HOCTb MexXay NopsaakoBbIM HOMEPOM OyayLiero (NPOrHo3MpyemMoro) otkasa u nopsiako-
BbIM HOMEPOM nocneaHero (Habngaemoro) oTkasa;

cymMmmapHasi HapaboTka;

NPOAOIHKUTENBHOCTL UCMbITAHMIA C OFPAHMYEHHBIM BPEMEHEM HabnoaeHui;
nonHasi cymmapHasi HapaboTka j-ro 00bekTa;

HWKHAS M BEPXHASA NMPEANKLUMOHHBIE TpaHuLbl ANs HApaboTku Ao R-ro OyayLiero otkasa;
oueHka meaumaHbl HapaboTku o (N +1)-ro otkasa;

HapaboTka [0 i-fo 0TKas3a;

HapaboTka Ao i-ro oTkasa j-ro 00beKTa;

NPOAOMKUTENBHOCTL UCTILITAHUIA C OrPAHUYEHHBIM KONMUYECTBOM OTKA30B;
Hapa6oTka go N-ro otkasa j-ro o6bekTa;

KOHEYHbI€ TOYKM j-T0 MHTEpBana HapaboToK ANs CrpynNnMPOBaHHbIX OTKA30B;
napameTp nNoToka OTKa30B B MOMEHT BPEMEHM f;

OLEHKa napamerpa noToka 0TKa3oB B MOMEHT BPEMEHM f;

HUXKHAS M BEPXHASA JOBEPUTENbHbIE rPaHMLbl A8 NapaMeTpa noToka OTKAa30B.

5 CteneHHas moaenb

Craructuyeckue mMetoabl AN CTENEeHHOW MoAenyu UCNOMb3YIOT AaHHbIE O KONMYeCTBEe 0TKa3oB U Hapa-
GoTKax, NOMYYEHHbIE MPU UCNBITAHUAX MK IKCNNyaTaumu. Huxe npueegeHbl OCHOBHbIE YPABHEHUS CTENeH-
Hoi moaenu. ObLme cBefeHnsa O CTENEHHOW MoAeny NPUBEAEHbI B NPUNOXEHUN A, a MPUMEpPBI €€ NPUMEHe-
HUA — B NPUNIOXKEHUK B.

2
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MaremMartunueckoe oxugaHue CyMMapHOro KOfiM4ecTBa OTKAa30B 3a BpeMs L
EIN®]=A#, A>0,>0, t>0,

rae A — napametp macwrtaba;

B — napametp dopmbl (0 < B < 1 COOTBETCTBYET YMEHbLUAIOLEMYCS MapameTpy NoToka OTkasos; f§ = 1
COOTBETCTBYET MOCTOSAHHOMY NapaMeTpy NOTOKa OTKa30B; 3 > 1 COOTBETCTBYET YBENUUMBAIOLLEMYCS
napameTpy NoToka OTKa3oB).

Mapamerp noToKa OTKA30B B MOMEHT BPEMEHU ¢

z(t)= %E N(t)] =P, t>0.

Takum 06pasoM, napameTpbl A U B BIMSIOT HA NapamMeTp NOTOKA OTKA30B B 3a4aHHbI MOMEHT BPEMEHU.

B 7.2 npuBeaeHbl METOAbI ONPeAEneHnst OLIeHKU MakCMManbHOro NpaBaonoaotus AnA napameTpoB A u .
B 6.3 npuBeaeHbl KpuTepuu cornacus Ans CTeneHHon moaenu, a B 7.4 n 7.5 — metoasl onpeaeneHus aoBe-
putenbHoro uHTepsana. B 7.6 npuseaeHbl METOALI ONpeaAeneHnsa NPEAUKLUMOHHOIO MHTEpBana, a B 7.7 — kpu-
Tepun NPOBEPKU paBeHCTBa napamMeTpos ¢opmMbl. Moaens npocTa AnsA OueHku, HO ecnu B < 1, TeopeTuyeckn
2(0) = oo (z(f) crpeMuTcst K GECKOHEYHOCTU NMpU  CTPEMALLEMCS K HYMIO) U Z(«) = 0 (z(f) cTpemMuUTca K Hymo
npu £, ctpemsLieMcs K 6eckoHe4HOCTH). OHAKO 3TW TEOPETUYECKME OrPAHUYEHUSA HE BIUSIOT HA MpaKTu4e-
CKO€E UCNOMb30BaHWE MOAENU.

6 TpeboBaHuA K AAHHbLIM

6.1 OOwMe nonoxeHus

6.1.1 BapuanT 1. 3BeCTHbI HAPAOOTKMU OO0 KAXAOro OTKa3a OQHOr0 UNN HECKONIbKMX OObLEKTOB
U3 OAHON COBOKYNMHOCTH

OObI4HO MeToAbl OLIEHKM Npeanonaraior, Yto Habniogaemble HapaboTkn onpeaensiioTcs TOYHbIMU MO-
MeHTamu NOSIBNIEHMS 0TKa3a eAUHCTBEHHOr0 BOCCTaHaBNMBaeMoro o6bekTa unu Habopa oauMHaKOBbIX BOCCTa-
HaBnueaeMbIx 00bEKTOB. Ha pucyHkax 1—3 nokasaHo, kak onpeaensitor HapaboTku B Tpex 00LWmMX cryJasx.

6.1.2 BapuaHT 1a). OguH BOCCTaHaABNUBaeMbIA OOBLEKT

[ns ogHOro BoccTaHaBnmMBaeMoro oobekra, Habnaaemoro ¢ MOMeHTa Bpemenn 0 4O MOMEHTa Bpeme-
HK T, COOTBETCTBYIOLIAA HapaboTka f; ABNAETCA BPeMEHEeM (PYHKLUMOHUPOBAHNA 06beKTa (MCKNoYan BpeMa
PEMOHTa U NPOCTOSA) A0 BO3HUKHOBEHUS i-FO OTKa3a, Kak NoKa3aHo Ha pUcyHke 1.

A

B —
| /
0 1 2 3

A — HapaboTka; B — npocTtoin

~—t—

PucyHok 1 — OfguH BoCCTaHaBNUBaEMbIi 06beKT

WcnbITaHus ¢ orpaHuueHHbIM BpeMeHeM HaBnioaeHuit NpoBOASAT A0 A0CTxKeHNA HapaboTku T, koTopast
He coBnmajaeT ¢ MOMEHTOM BO3HUKHOBEHUS OTKa3a, a UCMbITAHUSI C OTPAHUYEHHbLIM KONUYECTBOM OTKa30B,
NPOBOAAT A0 MOMEHTA BO3HUKHOBEHUA N-ro oTKasa, T.e. A0 HapaboTku f,. [ina 06paboTkn pesynsTaTtos Uc-
NbITAHUI C OrPaHNYEHHbIM BpEMEHEM HaAOMIOAEHNI U C OTPAHNYEHHBIM KONMMYECTBOM OTKA30B, UCMONb3YIOT
pasnuyHble hopMyrbl.

6.1.3 BapuaHT 1b). Heckonbko uaeHTUYHbIX BOCCTaHaBNMBaeMbIX OOLEKTOB, HabnaaeMbix B
TeyeHue OAHOIO U TOro Xe UHTepBana BpeMeHun

Mpeanonaraercs, 4To MMeeTcA kK 0OBLEKTOB M3 OAHON COBOKYMHOCTU, TO €CTb 0OBLEKTLI ABNAIOTCA MAEHTUY-
HbIMU 1 (PYHKLMOHMPYIOT B OAMHAKOBLIX YCNOBUAX (OKpyKaloLwen cpeabl u Harpy3kn). Ecnu 00bekTel HabnopaioT
[0 AOCTUNEeHUs HapaboTku T, KOTOPas He COBNAAAeT C MOMEHTOM BOSHUKHOBEHMS 0TKa3a (MCMbITAHUS, orpa-
HUYEHHBIM BPEMEHEM HabniogeHui), Toraa AaHHble 0 HapaboTkax 00bLEeAUHSAIOT, OTPaXxan MOMEHTbI OTKA30B
(t,i=1,2..., N) Bcex k 00beKTOB Ha OAHON OCYU BPEMEHU, KaK NMOKa3aHO Ha PUCYHKe 2.
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D | B

A — 1-1 06beKT; B — 2-11 06bekT; C — k-1 061beKT; D — 06beNHeHHbIN npoLecc

PucyHok 2 — HeckonbKko MAEHTUYHLIX BOCCTaHaBMMBaEMbIX 00beKkTOB, HabntogaeMelx B TeHEHNE OLHOMO
M TOro Xe nHTepeana BpeMeHu

6.1.4 BapuaHT 1c). HeckonbKo MAEHTUUYHbIX BOCCTaHaBNIMBaeMbIX OO bLEKTOB, HAONIAAaeMbIX B
Te4YyeHue passiInvyHbiX UHTepBarioB BPeMEHU

Ecnu He BCe 00beKTbl hyHKLIMOHMPYIOT B TEYEHUE OAHOIO U TOrO XKe UHTEpPBana BPEMEHU, TO MOXKHO
CUNTaTh, YTO MOMEHTbI NPEKpaLLeHna HabnaeHnin yaoBneTBopsAtoT ycnosuio T, < T, < ... < T,. [laHHble 06
oTKasax 00beaunHSIIOT, OTpaXkasi BCE MOMEHTbI BO3HUMKHOBEHUSI OTKA30B BCeX 0OBLEKTOB k Ha 00Lel ocu, Kak

nokasaHo Ha pucyHke 3. HapaGoTku ao otkasa t,i=1, 2, ..., N, rne N — o6Liee Konu4ecTBo 0TKa3os, uccrne-
AYIOT COBMECTHO N0 BCeM k obbekTam.

A T,

c T,

D Tk
: >
0t t, ty y t5 t

A — 1-11 06bekT; B — 2-i1 06beKT; C — 3-11 06bekT; D — k-ii 06beKT; t — Bpems
PncyHok 3 — Heckonbko BoccTaHaBIMBaeMbIX 0OLEKTOB HabMogaeMblX B TEHEHNE PasNMYHbIX MHTEPBarioB BpEMEHHN

6.2 BapuaHT 2. MI3BeCTHbI MHTEpPBaJibl HAPAOOTOK ANA rPynn OTKa30B OQHOIO UITU HECKONTbKUX
0OBLEKTOB U3 OOHON COBOKYNHOCTHU

OTOT ansTepPHATUBHBIN METOA UCMOMNb3YIOT, KOrAa UMEETCH XOTS Obl ABA 0ObEKTA U AAHHbBIE COCTOAT U3
N3BECTHbIX MHTEPBArnoB BPEMEHU, B TEYEHWE KOTOPbIX MPOU3OLLSIO M3BECTHOE KONMUYECTBO OTKA30B.

Mepuoa HabnoaeHuin npeacraenset coboit [uHtepan (0, 7)], pazaeneHHblit Ha d uHTepeanoB 0 < ¢,
t(1) < {2) < ... < {d). MNMpwn atom i-i nHTEpBan — 310 Nepuoa BpemeHu ot (i — 1) po (), i =1, 2, ..., d, rae
t(0) = 0, {(d) = T. BaxkHO OTMETUTb, YTO NPOAOCIPKUTENBHOCTU MHTEPBANOB BPEMEHU U KONIMYECTBO OTKA30B B
KaXKgaoMm U3 HUX MOTYT ObITb HEOAUHAKOBBLIMU.

6.3 BapuaHT 3. MI3BeCTHbI HapabOTKM 40 KAXA0ro OTKa3a HECKOJNIbKMX BOCCTaHABIIMBaeMbIX
00BLEKTOB U3 PasfUYHbIX COBOKYNMHOCTEN

Mpeanonaraercs, UTo CyLLecTBYeT k 0GLEKTOB, KOTOPbIE HE NPUHAaANeXaT K 04HON COBOKYNHOCTMU U UX He-

06xoamnmo cpaBHUTb. ECnm kaxkabiih 0O0LEKT pacCMOTPETL OTAENbHO, HEOBXOAUMO UCMONBL30BaTb BAPUaHT 1a)
B6.1.2.

Ecnm OmKHO ObITh BLINOMHEHO NPSIMOE CPaBHEHUE CUCTEM B Ka4ecTBE paclumMpeHusi 6.1 HeoBxoaumo
KCMOMb30BaTh CMNEAYIOLLME 0G03HAYEHUS:

t; — BPEeMs BO3HWKHOBEHWS j-T0 0TKa3a AN NpoLiecca, COOTBETCTBYIOLLETO j-MY 0GbeKTY,
Nj — KOnM4YeCTBO Habnogaemblx 0TKa3oB j-ro 00LeKTa;
th— BPEMSsi BOSHUKHOBEHUA N-ro 0TKa3sa j-ro 00bekTa,

raei=0,1,2, .., ijj=1,2, ... k

4
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7 CtatucTtuyeckue OLUEeHKU U KpuTepmum

7.1 Kpatkumn 0630p

B BapuaHTe 1 (M3BeCTHbI HApAOOTKU A0 KAXKAOIO 0TKA3a) AAHO ONMUCAHWUE UCNBITAHWUMN C OrPaHUYEHHbIM
KONUYECTBOM OTKa30B C OJJHUM BOCCTaHaBMMBaeMbiM OOLEKTOM, T. €., koraa k = 1. Bce pesynbrartbl COOT-
BETCTBYIOT OA4HOMY 0ObekTy. POpMynbl ANA AaHHBIX C OrPAHMYEHHBIM KONIMYECTBOM OTKa30B, Npeanonaraior,
4YTO K WAEHTUYHbLIX OOBLEKTOB HAOMIOAAIOT B TEYEHME OAHOIO UHTEpBamna BpeMeHu. Metoabl onpeaeneHus
TOYEYHbIX OLIEHOK ANl BCEX BbILLEYNOMSHYTbIX Criyyaes npuseaeHsl B 7.2.1. COOTBETCTBYIOLME METOALI ANA
cny4as, koraa Bce 00beKkTbl HAOMIOAAIOT B PA3NUYHBIE OTPE3KU BPEMEHM, NpUBEAEHbI B 7.2.2. Metoabl Ans
Cry4Yas UCMbITAHUIA C OrpaHUYEHHBIM BpEMEHEM HabMIoAEeHWIA ANs rpynn 0TKa30B NpuBeaAeHb! B 7.2.3.

COOTBETCTBYIOLLMI KPUTEPUI COrNacusl, ONUCaHHbIN B 7.3, cneayer NpMMEHATL NOCNe onpeaeneHus To-
YeyHbIX OLIEHOK napameTpa B COOTBETCTBUU C 7.2. STU KpUTEpUN n MeToabl (CM. 7.4—7.7) ana onpegeneHus
MHTEpPBanbHbIX OLEHOK Pa3nu4aloT TOMNLKO Criydaii U3BE€CTHLIX HAPabOoTOK A0 KAXKAOro 0TKa3a [Bce cuTyauun
BapuaHTa 1, T. €. 1a), 1b) n 1¢)] u cnyyaii U3BECTHLIX MHTEPBANOB HAPABOTOK ANA FPYNN OTKA30B (BapuaHT 2).

Onsa BeIGOpOK, 06bEM KOTOPLIX COCTaBNsET MeHee 10 eanHUL, MeToabl onpeaeneHus NPUONMKEHHbIX
OLEHOK cneayeT NPUMEHSATb G 6ONbLIONA OCTOPOXHOCTLIO.

7.2 ToyeyHas oLleHKa

7.2.1 BapuaHTbl 1a) u 1b). 13BecTHbI HApaGOTKM A0 KAXAOrO OTKa3a

Mertoa npMMEHSIOT TONbKO B TEX Cry4asix, koraa 3adMkcupoBaHsl HapaboTKu ANA KaXXA0ro oTkasa B Co-
oTBeTcTBUKM ¢ 6.1.2 1 6.1.3.

31an 1. Bbluncnalot cymmy:

N1 y
S=YIn m (MCNbITaHWS C OrPaHNYEHHBIM BPEMEHEM HaBMIOAEHNIA),
j=1 i
Nt
N
S,=>In T (MCMBITAHNA C OTPAHUYEHHBIM KOMMYECTBOM OTKA30B).
j=1 J

3tan 2. BbluMCnsoT HECMELLEHHYIO OLEHKY napameTtpa ¢opmbl B:

~ N-1 .
B= S (McnbITaHUS € OrpaHUYEHHbIM BpEMEHEM HabMIoaeHWiA),
1

N-2
= (McnblTaHMA ¢ OrpaHUYEHHbIM KONMYECTBOM OTKAa30B).
2

3tan 3. BeluucnaioT oueHky napameTpa macwrtaba A:

N _
= ] (MCnbITaHWA ¢ OrpaHMYEHHbIM BpEMEHEM HaOMIoAEHWI),
K(T™)

~ N
A= = (MCMbITAHWUA C OTPAHNYEHHBIM KONTMYECTBOM OTKA30B).
(ty)
3tan 4. Bel4MCNAIOT OLEHKY NapameTpa notoka oTka3os z(f) B MOMEHT BpemeHu > 0:
FOREY iall
OueHka Z(f) ABNsIETCA OLIEHKOW napameTpa NoToka OTKA30B B TOYKE f U3 AuanasoHa JaHHbIX. OueHku
ansa 6yaywux 3HadyeHui ¢ MoryT ObITb NONYYeHbl TOYHO TaK Xe, HO UX CriedyeT UCNOMb30BaTb C OGbIMHBIMM
NpeaoCcTepeXeHUAMU, CBA3AHHBIMU C 3KCTPANONSALMEN.

3tan 5. Ha ocHoBe N BbISIBNEHHbIX 0TKa30B, MOCNEAHWUIA U3 KOTOPbIX NPOM3OLLIESN B MOMEHT BPEMEHM fy,
MOXHO NOSTyYUTb OLIEHKY MeauaHbl HapatoTku ao (N + 1)-ro oTkasa:

-1
0,5N+1 _1

W (MCMbITaHKA C OrpaHUYEHHbIM BpeMEeHeM HabnioaeHui),

:’\-N+1 = tN exp
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-1
0,5N+1_1

NB/N -

TN+ =ty exp (McnbITaHWA ¢ OrpaHUYEHHBIM KONIMYECTBOM OTKA30B).

7.2.2 BapmaHT 1¢). U3BeCTHbI HApabOTKM A0 KaXAoro otkasa
MeTtog NpMMEHSIOT TONbKO B Criy4ae, Koraa M3BeCTHbl HapaboTKM A0 KaXKaoro oTkasa B COOTBETCTBUM C

6.1.4.
Otan 1. CoGupaloT AaHHbIe 0 HapaboTkax 4o otkasa t, i=1, 2, ..., N, rae N — o6Liee Konu4ecTso oT-

Kas3oB Nno k oobekTam u T (=1,2, ..., k) — Bpemsl OKOH4YaHWA HaGroAeHN 38 j-M 0ObEKTOM.
31an 2. OueHka MaKcmmaanoro npaesaonoaobus B Ans napametrpa opmbl 3 ABNSAETCA PELUEHNEM
ypaBHEeHus

[ns pelieHns ypaBHEHUSA UCMOSNb3YIOT UTEPATUBHbIA METOA,.
3tan 3. BelumucnsaoT oueHKy napameTpa mMacwrtaba A

N
ZTB

3T1an 4. BbluncnsaioT oueHKy napameTpa notoka otkasos z(f) ana spemenu t > 0:
2 = Ap b1,

OueHka Z(f) aBnseTca OLEHKON napameTpa noToka OTKa3oB B TOUKe t U3 AManasoHa AaHHbIX. OLUEHKU
ans 6yaywmx 3HadeHuit £ MOryT ObITb MOMyYEHbl TOYHO TakK e, HO X CrieayeT UCNonb30BaTb G OObIYHBIMU
NpeaoCTEPEXEHUAMU, CBA3AHHBLIMU C IKCTPANONALMUEN.

7.2.3 BapmaHT 2. 3BeCTHbI UHTEpPBarbl HApaboTOK ANnsA rpynn OTKa3oB

MeToa npuMEHSIoT, Koraa Habop AAHHbIX COCTOUT U3 U3BECTHBIX MHTEPBANOB BPEMEHM, B TEYEHUE KOTO-
PbIX NPOW30LLINO U3BECTHOE KONMMYECTBO OTKA30B B COOTBETCTBUM C 6.2.

Otan 1. M3 Habopa AaHHbLIX BbIOUPAIOT KONMYECTBO OTKas3oB NV, 3a(MKCUMPOBAHHLIX B i-M MHTEpBase
[t — 1), tM)], i=1,2, ..., d. ObLee KONMYECTBO OTKA30B:

=

N: N/'

Ma

1l
N

I

31an 2. OueHka MakcuMarsnbHOro npaBnonono6m;||3 napamMetpa )opmbl § ABNAETCA KOPHEM YPaABHEHUS
[t OP (i) - [(/—1)]Blnt(/—1)
= (10|~ [t~ ]°

OyeBUAHO, 4YTO [t(O)]B =0mu [t(O)]B In #0) = 0. Mocne HopManu3auun 4YneHos £(.) oTHocUTENbLHO ¢(d) UneH
Inf(d) ncuesaert. [ins peLeHnss ypaBHEHNS OTHOCUTENbHO [§ MCNOMb3YIOT UTEPATMBHbLIN METOA.

Int(d)|=0
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3tan 3. BbluMcnsaioT OLeHKy napamerpa macwraba A:

=N
t(d)
OTan 4. BblYMCnAIOT OLEHKY napameTpa NOTOKa 0TKa30B z(f) B NPOM3BONbHbLIA MOMEHT BpeMeHu £ > 0:
20 =Ap B,
OueHka Z(f) AaBnsieTcA OLIEHKOI NapameTpa fnoToKa OTKa30B B TOuKe f M3 AvanasoHa AaHHbIX. OLeHKu

ans GyayLuux sHaveHuii t MoryT GbiTb NOMYYEHLI TOUHO TaK XKe, HO UX CReayeT UCMOSNb30BaTb C OObIMHLIMK
NPeaoCTePeXEHUAMM, CBA3AHHBIMM C SKCTPaNONsALUEN.

7.3 Kputepuu cornacus

7.3.1 Cnyvaii 1. U3BeCcTHbI HapaGOTKK A0 KaXOoro oTkasa

7.3.1.1 Kputepuii Kpamepa-Museca

Otan 1. BeluucnsioT f B cOOTBETCTBUM € 7.2.1 unu 7.2.2, stan 2.

3T1an 2. BbIMUCASAOT CTAaTUCTUKY KpuTepua cornacus Kpamepa-Museca:

. 2
x-S (4) -2
12M =i T 2M
rae M=Nwn T = T*(UCNbITAHNA C OrPAHNYEHHbIM BPEMEHEM HABNIOAEHMIA),
M=N-1uT= t (MCnbITaHUA C OrpaHUYEHHbLIM KONUYECTBOM OTKA30B).
Otan 3. Onpepgensilotr no Tabnuue 1 kputuyeckoe 3HayeHue kputepus Kpamepa-Museca C% ooM) ans
ypOBHSA 3HAUNMOcTH 10 %. '

Tabnuya 1— KpuTudeckne 3HaueHNs KpuTepua cornacust Kpamepa-Museca 4ns ypoBHA 3HaunmocTu 10 %

M Kputudeckoe sHaueHme CTaTUCTUKK C%,QO(M)
3 0,154
4 0,155
5 0,160
6 0,162
7 0,165
8 0,165
9 0,167
10 0,167
1 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
260 0,173
MpumMmeyvyaHue 1— [ns ucnbiTaHuii ¢ orpaHu4eHHoit Hapabotkoh M = N.
MpumedaHue 2— [NA UCMbITAHUIA C OrPaHUYEHHBLIM KONUYECTBOM OTKasoB M =N — 1.




FOCT P 50779.28—2017

3tan 4. Ecnu

c?> C%,go(M),

rmnoTesy 0 COOTBETCTBUM AAHHBIX CTENEHHOW MOAENU OTKNOHSAIOT. B NPOTUBHOM ClyYae NPUHUMAIOT peLleHne
0 COOTBETCTBMU [JaHHbIX CTENEHHON MOAENU Kak pabo4yto runotesy.

7.3.1.2 I'pachnueckun metoq

Ecnun n3eectHbl HapaboTkn A0 KaXAoro oTkasa, AN NoflyueHus AONONHUTENbHOW UHopMaLMK O Co-
OTBETCTBUU [JAHHLIX CTEMEHHOW MOAENU MOXXHO UCNONL30BaThb rpaduyeckuin Metod. OH TpebyeT NoCTpoeHus
rpacdMka MaTemMaTuyeckoro OXxmaaHusa HapaboTku Ao j-ro otkasa E(t}-) B COOTBETCTBMU C HabNOAAEMbIMU Ha-
paboTkamu o j-ro oTka3sa. Bornee noapo6Hoe onucaHue MeTo4a NPUBEAEHO B NPUNOXeHNAX A n B.

3tan 1. BeluucnsAiot 3 B cooTeeTcTBUM € 7.2.1, 3Tan 2 u A B COOTBETCTBUM € 7.2.1, 3Tan 3.

3T1an 2. BeMUCrAIOT OLIEHKY MaTeMaTUYeCcKoro oxnaaHus HapaboTtku Ao j-ro otkasa, anaj=1,2, ..., N

Otan 3. U3obpaxator rpachuk E(tj) B 3aBUCUMOCTU OT tj B MAEHTUYHBIX IMHENHbIX KOOpAuHaTax. Busy-
anbHas cornacoBaHHOCTb TOYek rpadmka ¢ NPAMON, NPOXOASLLEN Yepe3 Ha4Yano koopauHaT noa yrnom 45°
SIBNAETCA CyObLEKTUBHOW MEPON NPUMEHUMOCTU MOAENMN.

7.3.2 BapuwaHT 2. 3BeCTHbI MHTEPBanbl HAPaGOTOK ANA rpynn OTKa3oB

7.3.2.1 Kpurepuit x? A

3tan 1. BeluucnsAioT 3 B COOTBETCTBUM € 7.2.3, 3Tan 2 M A B COOTBETCTBUU € 7.2.3, atan 3.

3Jtan 2. BeluncnaioT MatemaTtuyeckoe oxnaaHne KonmuecTBa OTKa3oB B MHTEpBane BpemMenu [t(i — 1), ()]

& = M F -1},

Otan 3. [ins kaxqoro uHTepeana e; He A0MKHO ObiTh MeHee 5. B criyyae HEOGX0AUMOCTH, CMEXHBIE
UHTEpPBanbl HEOOX0AMMO 00beANHATL A0 BbINONHEHUA kpuTtepus. Ana d uHTepeanos (nocne obveauHeHus
npu HEOOXOAUMOCTH) U C COOTBETCTBYIOLLIMMU 3HAYEHUSIMU N; BLIYMCNSIOT CTATUCTUKY xZ aHanornuxo 7.2.3:

" d
=Y
i=1

3Otan 4. OnpeaensaoT KpUTMYECKOe 3HaYeHue X%,go(d — 2), Mcnonb3ys Tabnuuy 2-pacnpeaenexns ¢
(d - 2) creneHsaMu cBoBOAbI M YyPOBHEM 3HAUMMOCTU 10 % (cMm. Tabninuy 2).

3tan 5. Eciv TecToBas CTaTUCTMKA 2 NPEBLILIAET KPUTUYECKOE 3HAYeHne X% go(d —2) runotesy o co-
OTBETCTBMM CTENEHHON MOZENM CrpyNMNMPOBAHHLIM AAHHBLIM OTKIOHSIOT. B NPOTUBHOM Cry4ae COOTBETCTBUE
AaHHbIX CTEMEHHOW MOAENW NPUHMMAIOT Kak pabo4yio runoTesy.

Kputepuit x2 ssnsietca kputepuem ans 60nbLumx BbIGOPOK, MOCKOMbLKY AN BbIABNEHWUA OTKIOHEHUS OT
CTEneHHoW moaenu oH TpebyeT GonbLuMX HAOOPOB AAHHbIX.

(N; — ;)
= ’

Ta6nuuya 2— KsaHTunu y2-pacnpeaenenus

CreneHu cBoBoabl v x%,05(%) x3,50(%) x%,05(¥)
2 0,10 4,61 5,99
4 0,71 7,78 9,49
6 1,64 10,65 12,59
8 2,73 13,36 15,51
10 3,94 15,98 18,31
12 523 18,55 21,03
14 6,57 21,06 23,69
16 7,96 23,54 26,30
18 9,39 25,99 28,87
20 10,85 28,41 31,41
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OkoHYaHue mabnuupsl 2

CTeneHn cBo6oab! v %,05(V) %,90(V) %3,95(V)
22 12,34 30,81 33,92
24 13,85 33,20 36,42
26 15,38 35,56 38,89
28 16,92 37,92 41,34
30 18,49 40,26 43,77
32 20,09 42,57 46,17
34 21,70 44 .88 48,57
36 23,30 47,19 50,96
38 24,91 49,50 53,36
40 26,51 51,81 55,76
42 28,16 54,08 58,11
50 34,76 63,17 67,51
52 36,45 65,42 69,82
60 43,19 74,40 79,08
62 44,90 76,63 81,37
70 51,74 85,53 90,53
72 53,47 87,74 92,80
80 60,39 96,58 101,88
82 62,14 98,78 104,13
90 69,13 107,57 113,15
92 70,89 109,76 115,39
100 77,93 118,50 124,34
102 79,70 120,68 126,57
110 86,79 129,38 135,48
112 88,57 131,56 137,70
120 95,71 140,23 146,57
122 97,49 142,40 148,78
200 168,28 226,02 233,99
z, -1,64 +1,28 +1,64

MpumedaHune 1—1/JIMHeAHaAA NHTEPNONALUSA NPOMEXYTOUHBIX 3HAYEHWUIA ABMASETCA JOCTAaTOMHO TOUMHOW.
MpumevyaHue 2— [na 6onblUMX 3HAYEHWUIA v UCTIONBL3YIOT NPUOIUXEHNE x,% :[(zp +m)2]/2 (zp— KBaH-
TUIb HOPMUPOBAHHOIO HOPMasbHOMO pacrnpeaeneHust ypoBHs p).

7.3.2.2 I'padhnyecknin MeToq

Ecnu Habop AaHHbIX COCTOUT U3 U3BECTHLIX UHTEPBANOB BPEMEHU, B TEYEHME KOTOPbIX MPOU3OLLNO
N3BECTHOE KONMYECTBO 0TKa30B, TO ANS NOfyyYyeHMsa AONOMHUTENbHOW MHOpMAaLMKM O COOTBETCTBUU AaHHbIX
CTEMEHHON MOAEeNn MOXHO MCnonb3oBaTtb rpadpuyeckun metosd. Metoa npegycmarpuBaeT NOCTPOEHMEe Ma-
TEMAaTUYECKOTO OXMAAHUSI KONMUYECTBA OTKA30B B COOTBETCTBMM C HabnogaembiM KONMYECTBOM OTKA30B B
TOuKax rpaHuL MHTepBanos. Bonee nogpobHO onucaHne MeToaa NPUBEAEHO B NPUMOXEHUN A.

Otan 1. [Ang ka)goun Touku £(f) BbIMMCNAT Habniogaemoe KonMyecTBo 0Tkasos B uHTepsane ot 0 go £()):

i

N[t()]=ZN;.

j=1
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3T1an 2. BbluMcngoT oLeHKY MaTeMaTUYECKOrO OXXuAAaHUsS kKonudectea otkasos E [N [t()]]:
E IN[t0N = MG,
3tan 3. Ctpoar rpadmk E [N [{()]] B cooTBeTcTBUM C N [{(i)] B MAEHTUYHBIX NMMHENHbIX KOOpAMHaTax. Bu-

3yanbHas cornacoBaHHOCTbL TOYEK C MPSAMON, NPOXOASALLEN NoA yrnoM 45° yepes Havano KOoOpAUHaT, ABNSETCH
CyOBLEKTUBHOW MEPO NPUMEHUMOCTN MOJENM.

7.4 JoBepuTenbHble MHTEPBANbI OANA napameTpa (popmbl

7.4.1 BapuaHT 1. 13BeCTHbI HAPabOTKM 4O KAXAOro OTKa3a

MapameTp hopmMbl f CTENEHHOW MOAenu onpeaenseT XxapakTep U3MeHeHUs napamMeTpa NoToka 0TKa3oB
BO BpeMeHu. Ecnn 0 < f < 1, To napaMeTp noToka oTka3os yOuiBaeT. Ecnu § = 1, TO napameTp NoToka 0TKa3oB
ABNAETCA NOCTOAHHbIM. Ecrin > 1, TO napaMeTp NOTOKa OTKa30B yBENMUYMBaETCS.

Mpu NOCTPOEHWUN IBYCTOPOHHEro AOBEPUTENbLHOTO MHTEPBAaNa AN B HA OCHOBE M3BECTHbLIX HapaboToOK,
cneayert BbIMOSIHUTL NPUBEAEHHBIE HUXKE Luaru.

7.4.1.1 [ByCTOPOHHUI AOBEPUTENbHBIN MHTEepBan AnA B ¢ yposHeM gosepus 90 %. [aHHble ¢ orpaHu-
YEHHbLIM BPEMEHEM HabnioaeHui

Otan 1. BeiMmcnsAoT f B COOTBETCTBUM € 7.2.1, 3Tan 2 Unn B COOTBETCTBUM C 7.2.2, aTan 2.

3tan 2. Beiuncnsaiot sHavenns D, v D

~ Xbos(2N)
L= an-1)

_ Xbes(2N)
UTTan-1y

3Ha4YeHuA KBaHTUNSA X2' pacnpegeneHus npueeaeHsl B Tabnuue 2.
3tan 3. BeIYMCRAIOT HUXHIOK W BEPXHIOW AOBEpUTENbHbIE rPaHMLbl UHTEpBana:

B = DB,
Bus = DyB-
Otan 4. [1ByCTOPOHHUI f0BEPUTENBHBIN UHTEepBan Ans B ¢ yposHem gosepus 90 % umeet Bug

(B Bug)-

MpumeyaHue —3Ha4eHNs BENUUNH B, g U By ABNAIOTCA TaXe HWKHENH W BepXHeii rpaH1LiaMi OfHOCTOPOHHUX
AoBepUTENbHBIX UHTepBanoB Ansi B ¢ ypoBHeM fosepus 95 %.

7.4.1.2 [1ByCTOPOHHUI AOBEPUTESbHBIA UHTEpBan aAns B ¢ yposHeM aosepus 90 %. [aHHbie ¢ orpaHu-
YEHHbIM KONTMYECTBOM OTKa30B

Otan 1. Beiuncnsiot § B cootBetcTeumn ¢ 7.2.1, atan 2.

Oran 2. Beiuucnator 3Havenns D, v D

_ xBos(AN-1)

DL 2AN-2)
_ X35 (2(N-1)
YT 2(N-2)

3Ha4eHun ksaHTUneN xz- pacnpeaeneHun npueeaeHsl B Tabnuue 2.
3T1an 3. BblMUCAAIOT HUXKHIOKO U BEPXHIO 10BEPUTENbHbIE rPaHULIbI MHTEPBANA:

Bis = DB,
Bug = Dyb-
3tan 4. [IByCTOPOHHWI AOBEpUTENbHLIA MHTEpBan Ans B ¢ ypoBHeM gosepus 90 % uMeeT Bug

(BLB7 BUB)'

MpumedaHune — 3HaueHns B; g 1 B g ABNAKOTCA Takke HUXHEA 1 BEPXHEN rpaHnLiaMin O4HOCTOPOHHIX A0-
BepuTeNbHbIX MHTEPBAroB ANs B ¢ ypoBHEM AoBepus 95 %.

10
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7.4.2 Bapuant 2. M13BeCTHbI HapaGoTKM Ans rpynn oTkasos
Otan 1. Beiuucnsiot § B cootBeTcTeum ¢ 7.2.3, o1an 2.
3tan 2. BbiuucnaT 3HaveHus P():

3tan 3. Beluncnat 3HadeHune A:
PO ) i ) ) M )
[P())"-[P-9)"

3T1an 4. BoluucnsaoT 3HaveHue C:

1
C=—4.
JA
3Otan 5. [ina onpeaeneHns npuonmxeHHoro ByCTOPOHHEro 40BEPUTENBHOMO MHTEPBAaNa aAns 3 ¢ ypoB-
HeM nosepus 90 % BbIMUCNAIOT 3HAYEHue S:

_ 164C

S="

roe N — o6Llee KOnM4YecTBO OTKA30B.
3T1an 6. BbluMCASAIOT HUXHIOK U BEPXHIOK AOBEPUTENbHLIE FPaHULbI UHTepBana

B.g=B1-9),
Bug =B(1 +9).
3tan 7. [1ByCTOPOHHWI AOBEPUTENMbHLIN MHTEPBAan Ans B ¢ yposHeM aosepusi 90 % umeeT Bua
(BLB: BUB)-

MpuMeyvaHue — 3HaueHUs B, g 1 B g — ABNSIOTCA TaKKe HUKHER U BepXHeid rpaHnLaMn 0fHOCTOPOHHUX A0-
BepuTeNbHbIX MHTEpBanoB ANS B ¢ ypoBHeM JoBepus 95 %.

7.5 [loBepuTenbHble UHTEpPBarbl Afs NapaMeTpa NOTOKa OTKa30B

7.5.1 BapuaHT 1. U3BecTHbI HapaGoTKN A0 KAXAOr0 OTKa3a

3tan 1. BeliuucnaioT 2(f) B COOTBETCTBUM € 7.2.1, 3Tan 4 unu B COOTBETCTBUM C 7.2.2, 3Tan 4.

3tan 2. [ina ABYCTOPOHHEro A0BEPUTENbHOrO UHTepBana ¢ yposHeM aosepus 90 % ¢ NOMOLLbIO Ta-
onuupbl 3 (MCNbITaHWs C OrpaHUYEHHbIM BPEMEHEM HAONIOASHUI) U Tabnuupl 4 (MCNbITAHWUSA C OFPAHUYEHHBLIM
KONMYeCTBOM OTKa30B) onpeaensiot 3HaveHusi L n U ana ob6bema Bbibopku N.

31an 3. BblMMCAAT HUXHIOK U BEPXHIOK AOBEPUTENbHbIE FPaHULbLI MHTEpBana:

t)

>
—

Zjg=—-
LB T
Z(t)
y4 =—
UB L

3tan 4. [1ByCTOPOHHUIA AO0BEPUTENBHBIN uHTepean ans z(f) ¢ yposHem gosepus 90 % nmeet sua
@B Zyp)-

MpumeyvaHune — 3Ha4YeHNs Z; g U Z; ;5 ABNAOTCS HKHEN 1 BEpXHEN rpaHnLaMin OfHOCTOPOHHUX [10BepUTENTb-
HbIX MHTepBanoB Ans z(f) c ypoBHeM goBepus 95 %.
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Tabnuya 3— KoapdpuumeHnTsl L n U ana 4BYCTOPOHHUX [,0BEPUTENBHLIX UHTEPBANOB ¢ ypoBHeM goBepua 90 % npu
UCMbITaHWSAX C OrpaHUYeHHOoN HapaboTKo

N L u N L U
3 0,175 6,490 21 0,570 1,738
4 0,234 4,460 22 0,578 1,714
5 0,281 3,613 23 0,586 1,692
6 0,320 3,136 24 0,593 1,672
7 0,353 2,826 25 0,600 1,653
8 0,381 2,608 26 0,606 1,635
9 0,406 2,444 27 0,612 1,619
10 0,428 2,317 28 0,618 1,604
1" 0,447 2,214 29 0,623 1,590
12 0,464 2,130 30 0,629 1,576
18 0,543 1,825 70 0,745 1,336
19 0,552 1,793 80 0,759 1,311
20 0,561 1,765 100 0,783 1,273

Mpumedanune 1—Ona N> 100

L= M(1+1,64\/I] :

N 2N

N -1 AN

u :T[1—1,64 WJ

MpuMeyaHue 2—JIMHeliHas UHTePNONALMS NPOMEXYTOUHBIX 3HAYEHUI JaeT LOCTATOUYHO TOYHbIE PE3YIIETATHI.

7.5.2 BapmaHT 2. M3BeCTHbI HapabOTKM OO0 KaXAoro oTkasa
3tan 1. Beluncnsaiot Z(f) B COOTBETCTBUM C 7.2.3, sTan 4.
31an 2. BelumncnaT 3HaveHunsa P3):

t(i)

P(i)=—=,i=1,2.,4d

t(d)
3r1an 3. BeluucnaT 3HaveHue A:
a3 LPOPR[P@] -[PG-9) n[PG-1]"
[PG))P-[P(-1)"

Tabnuuya 4 — KoapdumuymenTsl L n U ans ABYCTOPOHHWX [OBEPUTENBHEIX MHTEPBaroB ¢ ypoBHeM foBepus 90 % npu
UCMbITaHWAX C OrpaHUYeHHbIM KONMYECTBOM OTKa3oB

N L u N L U

3 0,1712 4,746 21 0,6018 1,701
4 0,2587 3,825 22 0,6091 1,680
5 0,3174 3,254 23 0,6160 1,659
6 0,3614 2,892 24 0,6225 1,641
7 0,3962 2,644 25 0,6286 1,623
8 0,4251 2,463 26 0,6344 1,608
9 0,4495 2,324 27 0,6400 1,592
10 0,4706 2,216 28 0,6452 1,578

12
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OkoHYaHue mabnuupl 4

N L u N L u
11 0,4891 2,127 29 0,6503 1,566
12 0,5055 2,053 30 0,6551 1,553
13 0,5203 1,991 35 0,6763 1,501
14 0,5337 1,937 40 0,6937 1,461
15 0,5459 1,891 45 0,7085 1,428
16 0,5571 1,876 50 0,7212 1,401
17 0,5674 1,814 60 0,7422 1,360
18 0,5769 1,781 70 0,7587 1,327
19 0,5857 1,752 80 0,7723 1,303
20 0,5940 1,726 100 0,7938 1,267

Mpumevanune 1—OAna N>100

-1
L= u[1+'I,64\/ZJ ,
N N

N-2 2\

U= T(1_1’64\/%] .

MpuMeyaHne 2—IJIMHeRHaA HTEPNONALMS NPOMEXYTOUHBIX 3HA4YEHUI AaeT JOCTATOMHO TOYHbIE pe3ynbTaThl.

31an 4. BbluucnsaioT 3HadeHne D:

D:"l+1_
A

Ortan 5. nsa onpeaeneHus npubnmXeHHOro ABYCTOPOHHEr0 AOBEPUTENLHOrO MHTepsana ans z(@) ¢
ypoBHemM aosepus 90 % BbIYUCIIAIOT 3HAYEHUe S:

164D

S="

rae N — obuee KonmyecTBO OTKA30B.
3Tan 6. BblUYNUCAAOT HUXKHIOK U BEPXHIOID A0BEPUTENbHbIE PaHNLbLI MHTEpBana:

z(t)

s 1,
z(t
ZUB:£'

3STan 7. [AByCTOPOHHMI AOBEPUTENbHbIN MHTEpBan Ana z(f) ¢ yposHem gosepud 90 % umeet sug,
(8 2yp)-

MpumMeyaHne — 3Ha4eHNA Z; g U Z;;g ABMAITCA TakKe HIDKHEN N BepXHell rpaHnLaMin ofjHOCTOPOHHUX A0-
BepUTENbHBIX MHTEpPBanNoB Ans z(f) ¢ ypoBHeM gosepus 95 %.

7.6 MpeAUKLUUOHHLIE MHTEpBanb! Ans HapaboTku Ao 6yAyWUX OTKa30B eAUHCTBEHHOro 06LeKTa

7.6.1 MpeauKLMOHHBLIA UHTEPBan AnA HapaboTKKU A0 creayruero oTkasa

BapuaHT 1. U3BeCTHbI HAPAaOOTKM A0 KAXOAOro oTkasa

[IBYCTOPOHHUWIN NPEANKLMOHHBIA MHTEPBAan ¢ ypoBHeM aosepus 90 % ana Hapa6otku ao (N + 1)-ro otka-
3a Tp,q. T. €. A0 Oyaywiero oTkasa, cneayowero 3a N HabniogaembiMn OTkasamm Npu U3BECTHbIX HapaboTkax
A0 OTKA30B fy, t,, ..., [y, ONPEAENAIOT B COOTBETCTBMM CO CrieAyioLLel npoLeaypon.

Otan 1. Beiucnsaiot f B cooTBeTcTBUM € 7.2.1, 91an 2 unu B COOTBETCTBUM C 7.2.2, aTan 2.
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3Tan 2. BLIMMCAIOT HNKHIOK U BEPXHIOIO rpaHNLbl NPEAUKLIMOHHOTO WHTepBana ans Ty 4:

0,957 —1

Ty =tyexp| ———
1L =1In p[NB/N—1

] (MCNbITAHMA C OrPAaHUYEHHBLIM BPEMEeHeM HabnioaeHuin),

-1
0,957 —1
Ty =ty exp[m] (MCNbITaHNSA C OFPAHUYEHHBIM KONIMYECTBOM OTKA30B),

0,057 — 1

Ty =ty exp| ———
W N pl:NB/N—']

] (ucnbiTaHMA C OrpaHUYEHHBIM BpEMEHEM HabnoaeHun),

4
0,057 -1
Ty =ty exp W (MCNbITAHUS C OFPaHNMYEHHBLIM KONIMYECTBOM OTKA30B).

Oran 3. OnpeaensioT AByCTOPOHHMIA NPEAUKUMOHHbIA UHTepBan ans Ty, € ypoBHeM aosepusi 90 % —
(M T

MpumedvaHue — MpaHnusl Ty, U Ty, ABNAIOTCA TalOKe HWKHEA U BEPXHENR rpaHULiaMu OAHOCTOPOHHMUX Mpe-
AVKUMOHHBIX MHTepBanoB 4NA Ty,q C ypoBHEM foBepusi 95 %.

7.6.2 MpeANKUMOHHBLIA UHTEPBaN AnA HapaboTku oo R-ro oyayuwero oTtkasa

BapuaHT 1. U3BeCTHbI HApPaboTKM A0 KAXAOro oTKkasa

MpuGnMXeHHbI ABYCTOPOHHUI NPEANKLMOHHBIA UHTEPBan ¢ ypoBHeM aosepust 90 % ans HapaboTku
A0 (R + N)-ro oTkasa Ty,g, T. €. Ana R-ro Gyayuiero otkasa nocne /N 0TkasoB C M3BECTHLIMM HapaboTkamu 10
0TKa3oB ty, by, ..., ty, ONPEAENAIOT B COOTBETCTBUM CO CriefyioLeii NpoLieaypoit.

31an 1. BelumensioT f B cooTBeTcTBMM € 7.2.1, 3Tan 2 unNu B COOTBETCTBUM € 7.2.2, 3Tan 2

3T1an 2. BelumucnawT 3HadeHne G

. [(N—O,S)(N+R —0,5)]|n[N+R—0,5]

NR N-0,5
3tan 3. Beluncnsiot 3Ha4veHue V

V= 2NGIn[M]

N-0,5
3T1an 4. BbIMMCHISIIOT HWKHIOKD U BEPXHIOIO rPaHNLbl NPEANKLUMOHHOTO uHTepBana ana Ty,_p:

V(N-2
T =ty exp A( ) (UcnbLITaHNA € OrpaHUYEHHbLIM KONIMYECTBOM OTKa30B),
2N(N - 1)GRy 95(2(N = 1),V")
T ty exp v (McnbITaHUA C OrpaHUYeHHbLIM BPEMEHEM HabnIoaeHUIA)
RL=IN = B )
2NGPFyo5(2AN -1),V’)
V(N - 2)Fy95(V',2(N - 1))
Try =ty exp = (ucnbiTaHna ¢ OrpaHUYEHHbIM KONMYECTBOM OTKa30B),
2N(N -1)Gp
VFoes (V,2(N-1)) .
Tru =ty exp TGﬁ (MCNbITAHUSA C OrpaHUYEHHBIM BpEMEHEM HaOMIOAEHMIA).

3HaueHus1 kBaHTUNEW F-pacnpeaenexduns npueseaeHsl B Tabnuue 5. 3HakoM V' 0603HAUEHO 3Ha4YeHue V,
OKpYIMEeHHOe A0 Lernoro Yucna.

3tan 5. OnpeaenanT ABYCTOPOHHUI NPEAUKLIMOHHBLIN UHTepBan Ana Ty,  C ypoBHeM gosepua 90 % —
(Tar Too)-

NMpumevdaHue —IlpaHnlpsl T U T, ABNAIOTCA TaKKe HUXKHER 1 BepXHe# rpaHuLaM1m o4HOCTOPOHHUX Npe-
JAVKUNOHHLIX UHTEepBanoB ANA T,k C YPOBHeM aosepus 95 %.
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V2 V1
2 4 6 8 | 10 | 20 | 30 | 40 | 60 | 120 | o0

2 19,00 | 19,20 | 19,30 | 19,40 | 19,40 | 19,40 | 19,50 | 19,50 | 19,50 | 19,50 | 19,50
4 694 | 639 | 616 | 604 | 59 | 580 | 575 | 572 | 569 | 566 5,63
6 514 | 453 | 428 | 415 | 406 | 387 | 3,81 377 | 374 | 370 3,67
8 446 | 384 | 358 | 344 | 335 | 315 | 308 | 304 | 301 2,97 2,93
10 410 | 348 | 322 | 307 | 298 | 277 | 270 | 266 | 262 | 258 2,54
12 389 | 326 | 300 | 285 | 275 | 254 | 247 | 243 | 238 | 234 2,30
14 374 | 3,11 285 | 270 | 260 | 239 | 231 227 | 222 | 218 2,13
16 363 | 3,01 274 | 259 | 249 | 228 | 219 | 215 | 21 2,06 2,01
18 355 | 293 | 266 | 2,51 2,41 219 | 2,1 2,06 | 2,02 1,97 1,92
20 349 | 287 | 260 | 245 | 235 | 212 | 204 1,99 1,95 1,90 1,84
30 332 | 269 | 242 | 227 | 216 1,93 1,84 1,79 1,74 1,68 1,62
40 323 | 261 234 | 218 | 2,08 1,84 1,74 1,69 1,64 1,68 1,51
60 315 | 253 | 225 | 210 1,99 1,75 1,65 1,59 1,63 1,47 1,39
120 307 | 245 | 218 | 2,02 1,91 1,66 1,55 1,49 1,43 1,35 1,25
o 300 | 237 | 210 1,04 1,83 1,67 1,46 1,39 1,32 1,22 1,00

il punmedvyaHne — NnHeliHas MHTEPNnoONALUMA AnA NPOMeXyTOo4HbIX 3Ha4YeHul AaeT 4OCTaTOYHO TOYHbIE pe3ynbrarbl.

7.7 Mposepka runoTes o paBeHCTBE NapameTpoB popmbl B4, By, ..., By

7.7.1 BapuaHT 3. M3BeCTHbI HapabOTKN A0 KaXA0ro OTKasa ABYX 00 bLEKTOB U3 Pa3NIMUHbIX

COBOKYNHOCTEN

Otan 1. Beucnaot B, ana 1-ro o6vekra u f, ans 2-ro obbekra B COOTBETCTBMM € 7.2.1, 9Tan 2.

3T1an 2. BeiMnUcnaioT sHaveHns Sy u S,:

31an 3. Beluucnaior 3aHayeHue F:

3T1an 4. Ecnu BLINOMHAETCA HEPABEHCTBO

1

Fos (2(Ny —1),2(Ny 1))

<F < Fogs (2(Ny =1),2(N; ~1)),

HyneBasi rnoTe3a 0 PaBeHCTBe 3HaYeHni B4 n B, ¢ ypoBHeM 3HauMmMocTn 10 % He MOXKET ObITh OTKIIOHEHA. B
NPOTUBHOM Cry4Yae NPUHMMAIOT PELLEHME, YTO HA OCHOBE UMEIOLLMXCS AAHHBIX MapameTpbl POpMbl MOAENER
[ABYX 0ObEKTOB CTaTUCTUYECKM pa3nuyHbl. KBaHTUnM F-pacnpeaeneHus npusegeHsl B Tabnuue 5.
7.7.2 BapuaHT 3. M3BeCTHbI HapabOTKN OO0 KAXAOro oTkasa Tpex unu 6ornee 06bLEKTOB U3
PasnnyYHbIX COBOKYMNHOCTEN
3tan 1. Beluucnsior Bj ana obwvektaj, j=1, 2, ..., kK B cooTBeTcTBUMU C 7.2.1, 3Tan 2.
3T1an 2. BblMMCAAOT 3Ha4YeHne Sj:

N

1_1 tN}
S/ = Z |n t_ -

i=1 i

15
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3tan 3. Beluucnsaior 3HaveHue N:

31an 4. Beluucnsaior 3HayeHne W:

W=1+

3(k-1)

31an 5. Beluucnsator 3HaveHue Y.

vz ()

31an 6. Ecnu BbINONHAETCA HEPABEHCTBO

M=

=1

Y
W < Xc2),9o (k —1):

HyneBas rmnoTes3a O PaBEHCTBE 3HAYEHUI 3 HE MOXET OblTb OTKMOHEHA C YyPOBHEM 3Ha4yumoctn 10 %. B npo-
TUMBHOM Cry4ae NPUHUMAIOT PeLLEeHne, YTO NapaMeTpbl POpMbl MOAENEl COOTBETCTBYIOLLMX PA3NUYHbIM 00b-
€KTaM CTaTUCTUYECKM PasnnyHbl. KBaHTUMN 2- pacnpeaeneHns npuseaeHsl B Tabnuue 2.
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MNpunoxeHune A
(cnpaBoyHoe)

CrteneHHaa mogenb. O0ue cBegeHuA

CTeneHHyo Mofenb YacTo MCMONbL3YIOT 4R aHanu3a HafeXXHOCTM BocCTaHaBNMBaeMblx 06bekToB. OHa 0CoBeHHO
yao6Ha Ansi o6bekToB, BpeMSA PeMOHTa KOTOPbLIX HE3HAUMTENBHO U HafeXHOCTb KOTOPLIX OCTAaeTcsl HEU3MEHHOIN nocne
oTkasa U nocnegyiowero pemoHta. CteneHHasa Mogens Takke nNpUMeHMMa Ansi 06LeKToB, HafeXHOCTb KOTOPbIX MOXET
ynydwartbes. CTeneHHas MoAens Bnepesle uccnefosaxa s [1].

B [1] cchopMynupoBaHa OCHOBHas BEPOATHOCTHAs MoOfeNb Kak HeromoreHHuli npouecc lNyaccona [N(f), t > 0] ¢
MaTeMaTU4eCKUM OXuaHuem

E[N@®] =218
1 NapaMeTpoM MOTOKa OTKa30B
Z(t)=Ap P
Mopaenb MNyaccoHa fAaeT BepoATHOCTL Toro, 4To N(f) NPpMMET KOHKPETHOE 3HaYeHne
Pr[N(t)= n]:M (n=0,1,2,..).
n!

Kpome Toro, ansa aToil Mogenu
EMBl=j (=12, ..),

rAe t;— HapaGoTka Ao j-ro oTkasa. Mogenb AaeT nonesHoe npunuxeH1e Nepsoro Nopsigka ANS MaTeMaTUYEcKoro oXu-
AaHna HapaboTKKU 40 j-ro oTkasa

j 1B
E[tj] = (X) (=12, ).
Ecnu f =1, To z(t) = A u HapaboTK1 MexXAy nocrnegoBaTenbHbIMW OTKazaMmu NoguUMHAITCA 3KCNIOHEHLMaNbHOMY pac-

npeaenexHunio co cpegHuM 1/A (romoreHHbI npoLlecc NyaccoHa) ¢ NOCTOAHHLIM NapaMeTpoM NoToka oTka3oB., DyHKuMs Z(f)
ABNAETCA yObiBatoLWwe npu B < 1 (MOBbILLUEHWE HAAEXHOCTU) U Bo3pacTatolwen npu B > 1 (CHUXeHWe HageXHOoCTH).

17



FOCT P 50779.28—2017

MpunoxeHue B
(cnpaBouHoe)

YucnoBble npumepbl

B.1 BBegeHue

CnepytoLme npuMepsl NokassiBakoT MPUMEHEHne METOA0B, MPUBEAEHHBIX B pasgene 7. B npuMepe 1 paccMoTpeHsl
LaHHble HapaboToK A8 eAUHCTBEHHOro 0bbekTa, Korga HabniogeHnsa 3aBepLuatoTCA 0TkazoM. B npumepe 2 paccMoTpeHb!
JaHHble 0 HapaboTkax AN KaX[oro oTkasa HeCKONMbKUX MAEHTUYHLIX 0OBEeKTOB, Koraa HabntogeHus orpaduieHsl UKcu-
poBaHHbIM BpeMeHeM. B npumepe 3 paccMoTpeHkl AaHHble HapaboToK ANs KaXoro oTkasa 4BYX 06GbeKToB U3 pasiinyHbIX
COBOKYMHOCTed. B npumepe 4 paccMoTpeHbl rpyrnbl 0TKa3oB eAUHCTBEHHOro obbekTa. Bo Bcex npuMepax nokasaHo uc-
rMosib30BaHNe COOTBETCTBYIOLLMX METOAOB HacTosLLero ctaHgapTa. [1pn Heobxo4MMOCTH NPUMEHeHbI KpUTEPUM COrTTacus.
[MpumMepbl fJonyckaeTcss UCNonNb3oBaTh A NPOBEPKU KOMMbIOTEPHbIX NMporpamM, npegHasHavyeHHbIX Ans pacyeToB B CO-
OTBETCTBUM C MeToAaMun pasfena 7.

Bce BbluMCNEHNUA B NMpUMepax BbIMOMHEHbI ¢ UCMOMb3oBaHWEM NakeTa nporpamm. XoTsa pesynbsrarbl BbIYUCIIEHWIA
npvBeAeHbl C ABYMS UNU TPEMSA AECATUYHBIMU 3Hakamm, MPOMEXYTOYHbIE BblMUCAEHUS Bbinu NomyyeHbl ¢ ABORHON ToY-
HOCTbIO (C YETbIPbMSA UMW LUECTHIO EeCATUYHBIMU 3Hakamu). Ecnn 66l NpoMeXyToYHble BbIYUCNEHUA BbinNU NonyyYeHs! ¢
MEHBLLUUM KONNYECTBOM JEeCATUYHbIX 3HAKOB, TO pesyrbrarhbl BoIMUCTIEHMIA M3-3a OLLMOOK OKPYINEHNs OTIMYanuch 6bl oT
npeAcTaBneHHbIX HUXe pesyrsTaToB.

Bce foBepuTenbHbIe MHTEpBarbl COOTBETCTBYIOT YpoBHIO foBepusi 90 %, N aHanorn4yHo Bce cratucTuieckue Kpu-
Tepun BbINOMHEHB! ANA YpoBHSA 3HauumocTy 10 %. OHM COOTBETCTBYIOT OCHOBHLIM 3HaueHusiM Tabnuy 1—5. OgHako
€Ccny COOTBETCTBYIOLLME 3HAYEHWUA B3ATHLI M3 ApYruX Tabnuy, unum noryveHsl ¢ NOMOLLBIO NporpaMMHoro obecnedeHus, 1o
3HaYeHUs YPOBHS AOBEPUSA M YPOBHSA 3HA4UMOCTM MOTYT BbiTb BLIGpaHbl B COOTBETCTBUM C MOXENaHUAMU NOMb3oBaTersi.

B.2 Mpumep 1

MocrnepoBaTenbHble MOMEHTBI OTKa30B (B 4acax) MporpaMMHOro obecreveHus], SBMSIOLLErocs YacTbio GoMbLUIOA
CcUCTEMbI, NpuBegeHbl B Tabnuue B.1

Tabnwuya B.1— HapaboTku 40 OTKAa30B CUCTEMBI NMPOrpaMMHOro obecneyeHust

0.2; 4,2 4,5 50; 54 6,1; 7,9; 14,8, 19,2; 48,6; 85,8; 108,9; 127,2; 129,8; 150,1; 159,7; 227,4; 244,7; 262,7; 315,3;
329,6; 404,3; 486,2

MpumedaHune — t, =48624, N=23.

TeHAEHLWsI pacronoXeHUs OTKa3oB B Hauarne KOOPAWUHAT Ha pUCYHKe B.1 ykasbiBaeT Ha CHUXeHWe napameTpa no-
ToKa OTKa30B.

Y
25

L 4

20

15

e

10

M X XX XN

0 50 100 150 200 250 300 350 400 450 500
X

Xocs — HapaboTKa, Y; Y, — KONMYEeCTBO OTKa30B

PucyHok B.1 — Konu4ecTtBo 0TKa3oB B COOTBETCTBUMU ¢ HApaboTKoW CUCTEMbI NporpaMmHoro obecrnedeHns
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B cooTBeTCTBUM C 7.2.1 OLeHKN NapamMeTpOB Mofieni CTeNeHHOro 3akoHa

KpuTepuii cornacus

B cootBeTcTBUM C 7.3.1.2, rpacpuk, NpuBeAEHHLIA Ha pucyHke B.2, nokasbiBaeT criyyailHoe paccensaHue OTHO-
cUTENbHO NpsiMOi Mog yrnom 45° kK ocu opAauMHaT, yKasbiBalolee Xopollee COOTBETCTBME [laHHbIX CTeNeHHOW Moaenu.
B Tabnuue B.2 npeacTaBreHbl oxuaaeMble U NonyyYeHHbIE B X0A4€ UCNbITaHWA 3Ha4eHns HapaboTok 10 0TKasa, HaHeceH-
Hble Ha rpaduK, NpeAcTaBnNeHHbIA Ha pUcyHke 2. OxuaaeMble 3Ha4eHUA HapaboTOK NoMyYeHbl ¢ MOMOLLBIO BHIYUCNEHUN,

npuBeaeHHbIX B 7.3.1.2, atan 2.

B cootBeTcTBMM € 7.3.1.1 C2 = 0,063, M = 22. [Ins ypoBHSA 3Ha4MMocTh 10 % KpUTMUECKOe 3HaYeHne 3 Tabnuupl 1

paBHo 0,172. Tak kak 0,063 < 0,172, MOXHO 3aKINIOYUTb, YTO CTENEHHaA MOAENb XOPOLLIO corfacyeTcs ¢ JaHHbIMU.

Y
500

450

400

350
L 4

300 $

250

200

150

100 .

50—

0 50 100 150 200 250 300 350 400 450 500

Xoep — Habnopaemasn HapaboTka; Y, — CpeaHsis HapaboTka X

PucyHok B.2 — CpeaHue v Habntogaemble HapaboTKW Jo oTKasa Ans CUCTEMbI NporpaMMHoro obecnevyeHus

Tabnuya B.2 — Bbl4MCEHHbIE 3HAYEHNS1 CyMMapHbIX HapaboTok A0 oTkasa, NpefcTaBneHHkbIe Ha pucyHke B.2

OTkas Mory4yeHHoe 3Ha4YeHue (4) Oxugaemoe 3HavyeHue (1)
1 0,2 0,130
2 4,2 0,803
3 4,5 2,326
4 5,0 4,046
5 5,4 8,881
6 6,1 14,326
7 7,9 21,465
8 14,8 30,468
9 19,2 41,496
10 48,6 54,705
11 85,8 70,242
12 108,9 88,250
13 127,2 108,866
14 129,8 132,224
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OKoHYaHue mabnuupi B.2

OTkas MonyyeHHoe 3Ha4eHue (4) Oxunpaemoe 3HaveHue (4)
15 150,1 158,454
16 159,7 187,681
17 227,4 220,028
18 2447 255,617
19 262,7 204,564
20 315,3 336,983
21 329,6 382,989
22 404,3 432,692
23 486,2 486,200

[JoBepuTenbHbIA UHTEpBan ansa

B cooTtBeTcTBUM € 7.4.1 ABYCTOPOHHWUIA [OBEpUTENbHLIA WHTepBan AnsA B ¢ ypoeHem goepusi 90 %: (0,27; 0,55).
MockonbKy MHTepBan BKIOYaET 3HaYeHNA MeHbLUE eiMHNLbI, 3TO YKa3biBaeT Ha YMeHbLUEHWEe NapaMeTpa NoToka OTKa3oB.

[oBepuTenbHblil MHTepBan s napameTpa NoToka OTKa30B

B cootBeTcTBUM ¢ 7.5.1 BYCTOPOHHWIA JoBepUTenbHbIA UHTepBan ¢ ypoeHeM foBepus 90 % B MOMEHT BpeMeHU
t =4504 — (0,011; 0,031) (oTKasbIM).

MpesMKUMOHHBIA MHTepBan Ansa 6yayLieil HapaboTku

B cootBeTCcTBUM C 7.6.1 BYCTOPOHHMI NpefKLMOHHbLIA MHTepBan 4na HapaboTku ao 24-ro oTkasa: (488,93; 690,30)
Y. B cooTBETCTBUM € 7.6.2 ABYCTOPOHHWIA NPeAUKLMOHHBIN UHTepBan ¢ ypoBHem aosepusi 90 % ana Hapabotku go 25-ro
oTKa3a: (504,68; 845,30) u.

B.3 Mpumep 2

MATb MOEHTUYHBIX cucTeM Bbinu 3anyLyeHbl B 3KCMyaTaLuuio B O4HO U TO Xe BpeMs B UAEHTUYHbIX ycnoBusix. OT-
Ka3aBLUas cucTeMa MIHOBEHHO BOCCTaHaBMMBanach 1 Bo3Bpallanachk B aKcnnyataymio. BpeMs peMoHTa He3HauMTernLHO
no cpaBHeHUIO ¢ HapaboTKoii. Kaxgyto cuctemy Habntoganu B TedeHune 1850 y akcnnyaTtayuu. HapaboTku 0 oTkasa npu-
BefeHbl B Tabnuue B.3.

Tabnwuuya B.3— HapaboTku go oTkasoB natu cuctem (A, B, C, D, E)

A B C D E
96 552 1056 1560

1224 1224

1392 1570

Pesynerat 06beanHeHUss HapaGoTok nocrne aHanusa AaHHbIX NpeacTasned B Tabnuue B.4.

Tabnwnya B.4 — OGbeanHeHHble HapaboTKkn J0 OTKa30B NATU UAEHTUYHBIX CUCTEM

Homep oTkasa HapaGoTka, 4

96
5562
1056
1224
1224
1392
1560
1570

o N OO O A WON -
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Mpaduk

BrnaguHa Ha pucyHke B.3 ykasblBaeT BO3MOXHOE yBENUYeHue napameTpa noToka oTkasos.
OueHka napaMeTpoB

B cootBeTCcTBUM € 7.2.1 OLEHKN NapaMeTpoB MOAENU

A=316-10"4

A

B=113

*

(3]
L 4

N
L 4

N
*

0 200 400 600 800 1000 1200 1400 160)(2
X

oce, — HapaboTka, Y; Y., — KONMYEeCTBO OTKa3oB

PucyHok B.3 — Konu4ecTBo 0TKa3oB B COOTBETCTBUU C Hapa6OTKaMVI A0 OTKasa AnAa NATU WASHTUYHbBIX CUCTEM

B cooTBeTcTBMM ¢ 7.3.1.1 C2 = 0,115, M = 8. [INs ypoBHS 3Ha4MMocTi 10 % KpUTUUYECKOe 3HauYeHWe 13 Tabnuub! 1
paBHo 0,165. Mockonkeky 0,115 < 0,165, MOXHO cfenaTk BLIBOA, YTO CTEMNEHHas MoAenb cornacyeTca ¢ AaHHbIMU. 3TOT
pesyneraT NpoTUBOPEYUT CYyOBLEKTUBHOMY 3aKMio4eHNo. 3TO 03HAYaeT, YTO BOCEMI OTKa30B HEAOCTATOMHO ANSA OTKNOHe-
HWS cTeneHHo Mogenu. KpoMe Toro, npuBeAeHHblE HUXKE [OBEPUTENbHbIE MHTEPBaribl, OCHOBaHHbLIE Ha 3TOW Mogeny,
crneayeT UHTEPnpeTUPoBaTh ¢ 06bIYHLIMU NPpefocTepeXeHNAMU AN CToMb Manoro Habopa AaHHbIX.

[oBepuTenbHbIA UHTepBan Ans B

B cooTBeTcTBUM € 7.4.1 ABYCTOPOHHUIA AoBepUTeNbHBLIA MHTepBan Ansa B ¢ ypoeHeM goepus 90 %: (0,64; 2,13).
MocKkonbky 3TOT UHTEpBan BKIOYAET 3HAYEHUe 1, MOXHO 3aKIHOYUTb, YTO HET OCHOBaHWIA NpegnonaraTe, YTO NapameTp
noToKa OTKa30B He MOCTOSHEH.

[oBepuTenbHLIA UHTepBan 4NA napamMeTpa NoToka 0TKa3oB

B cootBeTcTBMU € 7.5.1 ABYCTOPOHHUIA AOBEPUTENbHLIN MHTEPBAN 418 NapaMeTpa MoToka OTKasoB C YPOBHEM A0-
Bepua 90 % Ha MOMeHT BpeMeHu £ = 1000 4 nmeeT Bug (3,46 - 104 23,70 - 10‘4) (oTkasbl/M).

B.4 NMpumep 3

M3roToBuTernbs NpoBen UCMbITaHUA NPOAYKLUM ABYX BOZMOXHLIX NocTaBLMKkoB A U B. Mocne kaxaoro oTkasa ucnbl-
Tyemble 06beKThl ObINU HeMeANeHHO BOCCTaHOBMNEHb! U BO3BpaLLeHbl Ha UChblTaHusA. HapaboTku o oTkasa NpuBEAEHb
B Tabnuue B.5.

Ta6nuua B.5-—Hapabotku Ao oTkasa B Yacax AN NPOLYKLMM NOCTaBLUMKOB A 1 B

HapaboTka go oTkasa (noctasLymk A) HapaboTka go otkasa (nocrasLymk B)
600 400
1100 650
1500 900
1750 1100
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OkoHYaHue mabnuup! B.5

Hapa6oTka fo oTkasa (MocTasLUmK A) HapaGoTka Ao oTkasa (noctasLyuk B)
2000 1500
2500 2100
3100 2700
3500
3800
4500
NMpumevaHnune — t,=45004, N=10. MpuMmevaHue — £, =27004 N=7.

Mpadhuk

[JaHHble, npeacTaBneHHble Ha pucyHke B.4, ykasbiBaloT Ha MOCTOSIHCTBO NapaMeTpa NoToka OTKasoB MpoAyKLWKU
Kaxgoro NocTaBLLuKa, XOTS NPOAYKUMS NocTaBLuMka B uMeeT Heckonbko 6onee BLICOKYIO UHTEHCUBHOCTb OTKA3oB, YeM

NPoAYKUMA NocTaBLLmMKa A.

Y
10

9

0 500 1000 1500 2000 2500
Xocb — HapaboTka, y; Y ocw — KONMWUYECTBO OTKA30B;
A — MpoayKUMs NoCcTaBLuKa A; e — NpoayKLMs nocTtasLiuka B

3000 3500 4000 450)%

PucyHok B.4 — KonuyecTso 0TKa3oB W HapaboTka A8 NPoAYKUMM nocTasLymkoB A v B

OueHKa napameTpoB

B cooTBeTcTBUM C 7.2.1 OLEHKMU NapameTpoB CTeNeHHON Mofeni ANA NPoAYKLUUM nocTaBLymKa A:

A=153x%x1073,
p=1,04.

OLeHKN NapaMeTpoB CTeNeHHo!W Mogeni AN NpoAyKLUn NocTaBLynka B:

A=11,59 x1073,
B=0,81.
KpuTepuia cornacus

B cooTBeTcTBMM ¢ 7.3.1.1 ANA NPoAyKuMKM nocTaslumka A C2 = 0,047, M = 9. [Ina yposHsa 3Ha4umocTi 10 % Kpu-
TU4ecKkoe 3Ha4YeHWe u3 Tabnuuel 1 pasHo 0,167. Mockonbky 0,047 < 0,167, MOXHO caenaTh BbIBOA, YTO JjaHHble XOPOLLO
cornacytoTcsi €O CTeNeHHON Mogerbio. [ns npogykuMn noctaslmka B C2 = 0,072 ¢ M = 6. [Ins ypoBHA 3HaummocTit 10 %
KpuTudeckoe 3HadeHne 13 Tabnuubl 1 pasHo 0,162. Mockonbky 0,072 < 0,162, MOXHO caenatb BbIBOJ, YTO AaHHbIE XOpOo-

O cornacyrTca Co CTENEHHOR MOAENLIO.

22



FOCT P 50779.28—2017

[oBepuTtenbHblilt HTepBan ans B

B cootBeTcTBUM € 7.4.1 AN NnpogyKuMKU nocTaBLUmMKa A ABYCTOPOHHWIA [OBEPUTENbHLIA UHTepBan Ans B ¢ ypoBHeEM
Aosepus 90 % umeet sug (0,61; 1,88). ina npoaykumu nocTasLmka B ABYCTOPOHHMIA AOBepUTENBHLIA UHTEpBan ans f ¢
ypoBHem aosepua 90 % umeet Bug (0,42; 1,70). Tak kak 06a uHTepBana cogepxar 3HadeHne 1, MOXHO cienaTb BbIBOA,
YTO HET OCHOBaHWiA NpeAnonarate, YTO NapameTpbl NOTOKa 0TKa30B He NOCTOSAHHLI. [10CKoNbKY UHTEpBarnbl NepeKpbiBaloT-
€A, MOXHO 3aKIIOYUTb, YTO HET CTAaTUCTUHECKNX Pasnnynii Mexay 3HaYeHUsIMU NapameTpoB hOPMBI.

[oBeputenbHblil HTEpBaN AN NapaMeTpa NoToka OTKa3oB

B cootBeTcTBUM € 7.5.1 ANA npoAyKuMK nocTasLyuka A ABYCTOPOHHWUI A0BEPUTENbHBIN WHTEpBan AN NapameTpa
MnoToKa OTKa30B C ypoBHeM foBepus 90 % B MOMEHT BpeMeHu t = 2500 4 umeeT Bua (1,02 - 10-3; 4,80 - 103) otkas/u. Ans
npoayKunu nocTasLnka B ABYCTOPOHHUIA OBEPUTENBHLIN MHTEPBaN ANA NapameTpa NOToKa OTKa3oB ¢ YPOBHEM [J0BEpUA
90 % B MOMeHT BpemeHu { = 2500 4 umeeT Bua (0,81 - 10~3; 5,38 - 10-3) oTkas/u. MockonbKy MHTepBankl NepecekaroTcs,
HET OCHOBaHWI NpeanonaraTe pasnuyme Mexgy napaMmeTpamu NoToKa 0TKa3oB 3TUX ABYX NOCTaBLUUKOB.

MpoBepka paBeHCTBa NapameTpoB opMbl

B cootBetctBuM ¢ 7.7.1 F = 0,83, a u3 Tabnuuel 5 1/Fg95(12,18) = 0,43 u Fyg5(18,12) = 2,58. Tockorneky
0,43 < 0,83 < 2,58, MOXHO caenaTb BbIBOL, YTO HET CTATUCTUYECKUX pasnuyunii Mexay napameTpamu opMbl STUX ABYX
MOCTaBLUMKOB C YpOBHEM 3Ha4umocTn 10 %.

B.5 Mpumep 4

OTKa3bl CUCTEMBI FeHEepPaTOPOB Ha MOPCKOM cyfHe NpuBefeHbl B Tabnuue B.6. [aHHble 06 oTkasax 3admKcpoBaHsbl
B AEBATW UHTepBanax, 1.e. d=9—-1=8.

Tabnuya B.6— [JaHHble crpynnupoBaHHLIX OTKA30B CUCTEMbI FeHepaTopoB

Hapa6oTka B Touke KoHUa uHTepBana (roa) Konn4ecTBo 0Tka3oB B HTepBarne CyMMapHoe KonM4ecTBo 0TKa3oB
0,0 0 0
2,5 4 4
3,5 5 9
45 4 13
55 2 15
6,5 14 29
7,5 11 40
8,5 9 49
9,5 10 59
10,33 14 73
Mpaduk

BnaauHa Ha pucyHke B.5 ykasblBaeT Ha yBenudeHne napameTpa rnoToka oTKa3oB.
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PucyHok B.5 — CymmapHOe Konu4ecTBo 0TKa3oB U HapaboTka AN CUCTEMbI reHepaTopoB MOPCKUX Cy0B
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X0, — HabMiojaeMoe CyMMapHoe KONM4eCTBO 0TkasoB; Y, — CPeAHee CyMMapHoe KonuJecTBo 0TKasos

¢]

PucyHok B.6 — CpepHee 1 Habnogaemoe cyMMapHoOe KONMYeCcTBO OTKa30B ANA CUCTEMbl reHepaTopoB MOPCKUX Cy/ 0B

OueHka napameTpoB

B cooTBeTCcTBUM € 7.2.3 OLIEHKN NMapameTpoB CTeneHHoW Moaeni

A =057,

B=2,08.

Kputepuit cornacus

B cooTBeTCcTBUM € 7.3.2.2 rpachuk cpegHero n HabnrogaeMoro cyMmapHoro Korim4ecTsa 0TKa3oB Ha pucyHke B.6 no-
KasblBaeT cryvaiiHble OTKITOHEHMUsI OTHOCUTENbBHO NPSMON, pacnonoxXeHHo nog yrioM B 45° k ocu X, noaTBepxaatoyue
Xopollee cornacoBaHne AaHHbIX cO CTENEHHON MO enbio.

Tabnuya B.7 — BbluncneHHble 3Ha4EHWSA 0XMAAeMOro KonmyecTsa 0TKa3oB, NpefcTaBneHHbIe Ha pucyHke B.6
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CymMmmapHas HapaboTka Ha KoHeL, uc- MoryyeHHOe CyMMapHOe KOTMYECTBO OXugaemMoe CyMMapHOe KONU4ecTBo
cneayemoro nepuoga (roa) 0TKa30B 0TKa30B
2,5 4 4,52
3,5 9 7,04
4,5 13 12,12
55 15 18,7
6,5 29 26,83
7,5 40 36,55
8,5 49 47,91
9,5 59 60,92
10,33 73 73,00

B cooTBeTcTBMM ¢ 7.3.2.1 cTaTUCTUKa )2 = 9,74. KpuTndeckoe 3HadeHne B COOTBETCTBUM C Tabnuueii 2 —X% 90(6) =
= 10,65. ’

MocKonbKy CTaTUCTUKA MEeHbLUE KPUTUYECKOrO 3Ha4YeHNs, MOXHO caenaTtb BeIBOg, YTO AaHHbIE XOPOLLO COrMacyroT-
Cs1 CO CTEMNEHHOW MOoAenbIo Ans YpoBHA 3HavyMMoctn 10 %.

[oBepuTenbHelid MHTepBan ans

B cootBeTcTBMM C 7.4.2 fBYCTOPOHHMIA fOBEPUTENEBHBIA MHTEpBan Ansi B ¢ yposHeM Aosepus 90 % nmeert sug (1,67; 2,49).
TaKk KaK 3TOT UHTepBal BKIIIOHaEeT 3HaveHUs Gonblue 1, 3To yKasbiBa€eT Ha YBENMYeHe napameTpa NoToKa OTKasoB.

OueHKa napaMeTpa NoToKa OTKa3oB

B cootBeTcTBMM ¢ 7.5.2 AnA t = 11 neT oLeHKa napameTpa NoToKa 0TKa3oB paBHa 15,74 oTka3sbl/rog, a joBepuTenb-
Hblid MHTepBan ¢ ypoeHeM gosepusa 90 % umeeT Bua (12,34, 21,74) (oTKasbl/rog).
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Mpunoxexnune C
(cnpaBoyuHoe)

BariecoBCKUi NOAXOA K aHanNu3y CTeNneHHOW Moaenu

C.1 O6Lwme nonoxeHus

MeToabl, NpefcTaBeHHble B OCHOBHOM Y4acTi HAcCTOALIEro cTaHAapTa, OCHOBaHbl Ha KNaccu4eckoM noaxope K
MNOMyYeHWI0 CTaTUCTUYECKUX OLIEHOK. OTO 03HAYaeT, YTo NapaMeTpbl CTeNeHHON Mogenu A 1 B paccMaTpuBaloT Kak pukeu-
poBaHHblE, HO HEW3BeCTHbIe. Knaccuyeckuii MeTog, NofobHbI METoay «MakcuMarnbHOro NpaBgonoaotusay, UCNonb3yroT
JNSA nonyYeHns oLEHOK ABYX YKasaHHLIX MapaMeTpoB Ha ocHoBe HabmnofeHuid o cymmapHbiX HapaboTkax 4o oTka3a BoC-
CTaHaBnMBaeMoro obbekTa.

AnkTepHaTUBY Knaccu4eckoMy MOAXOAY cocTaBnseT noaxop baiteca. CormacHo 6aitecoBckomy nogxogy, napame-
Tpel A M B paccMaTpuBaroT Kak HeHabnogaeMble criydaiiHble BeNUUMHbLL. OTO BIIUAET Ha 3Tanskl nNpouecca onpeaeneHus
oLieHOK napamMeTpoB. B npouecce onpefeneHus oLeHOK nNapaMeTpoB CTeneHHo MoAenu ¢ nomoLllbio nogxoaa Baiieca
MOXHO BbIJenuTb creaytoLine aTanbi.

a) Belbop 3akoHa pacrnpefeneHus BeposiTHOCTEl Ha OCHOBE MMeloLLeiics MHgopMaLun 0 Kaxaom U3 napameTpoB
A v B, BBINMONHEHHbIA A0 Havana cbopa AaHHbIX. BelbpaHHoe pacnpefeneHne BeposTHOCTEN Ha3blBaKOT anPUOPHLIM pac-
npegenexHuemM.

b) MonyyeHne HabntogaeMblx 3Ha4YeHUA cymMapHbIX HapaboTok Ao oTka3a paccMaTpuBaeMoro BOCCTaHaBnMBae-
Moro obbekTa.

¢) Mony4yeHne oLieHoK NapaMeTPoB CTENEHHO! MOAENU, UCMOSb3ys arnocTepUopHOe BEPOATHOCTHOE pacnpeaene-
HWe, HalfeHHoe ¢ MOMOLLbIo TeopeMsl Baleca. AnocTepuopHoe pacnpefieneHne oTpaxaeT 3HaHWe o napaMeTpax A u f3,
MMetoLLeecs nocre Toro, kak Bbinu cobpaHbl MHTepecyoLne AaHHble.

3HayeHUs, COOTBETCTBYIOLLME anoCTEPUOPHOMY pacrpeferneHunio BeposTHOCTeR, NPOonopLUuoHanbHbl 3HAa4EHUSM
anpuopHOro pacnpefeneHns, yMHOXEHHbLIM Ha 3Ha4eHUsA Tak Ha3bliBaeMoM «DYHKLMK NpaBaonofobus», kotTopas otobpa-
XaeT Mepy Toro, 4To HabnogaeMble 3Ha4eHUs NOSUUHAIOTCA NpeAnonaraeMoMy 3akoHy pacnpegeneHus (Habnogaemble
HapaboTku 40 OTKasa NOAYMHSAIOTCA CTENEeHHOMY 3aKoHy pacnpegeneHus). B obuwem cnyvae 3To MOXeT 6bITh BblpaXeHo
crepyowm obpasom:

arnocTepuopHoe pacnpefeneHne « (pyHKLUA npaBaonofobus x anpuopHoe pacnpeaeneHue.

B tabnuue C.1 npeacTaBneHsl NpusHaHHble JOCTOUHCTBA M HefocTaTkn GallecoBCKOro noxoaa K Nosly4eHuto OLEHOK
napaMeTpoB B CPaBHEHWU C Kraccuueckum noaxofom. Ha npakTuke, npu npumeHeHun nogxopa baiieca, Hanbonbluyro
03a604eHHOCTL BLI3bIBAET BbIGOP anpuopHoro pacnpepeneHuns. Tak kak Bblbop anpuopHOro pacnpefeneHus BIUSET Ha
3Ha4YeHUs Nony4YeHHbIX OLEHOK, TO AOMKHO CyLLecTBOBaTb YeTkoe 06ocHOBaHWe BbIOOpa anpuopHOro pacnpegeneHus,
[0 TOro kak 6binu nonyyeHsbl AaHHble UcnbiTaHWii. OHo HeoBxoaUMO ANA COXPaHEHWUS LIENOCTHOCTU aHanusa AaHHbIX. B
NPOTMBHOM Cry4ae CyLUECTBYET Cepbe3Hbll PUCK TOro, YTO anpuopHoe pacnpeaeneHue byaeT UCMoNb3oBaHO ANA MaHU-
NynMpoBaHWs 4aHHbIMK, NyTeM Belbopa HECOOTBETCTBYHOLLEro pacnpeaeneHnus Ans Nony4YeHus XenaeMblx OLeHoK napa-
MeTpoB. B aaHHOM cny4yae, Ans BelGopa anpuopHOro pacnpeseneHns MoxeT 6bITb peKOMeHA0BaHO NpUBMeYeHne Hesa-
BWCUMOrO aHanuTWKa, KOTOPLIA Ha OCHOBaHWU UHgOpMaLMKU, NONYYEHHON OT SKCNEPTOB B COOTBETCTBYIOLLMX obnacTsax
JOMKEH NPOBECTU He MeHee CTPOrui aHanus JaHHbIX, YeM NpU NONYYEHUM AaHHBIX B XOA4E UCTbITaHWA.

MaTemaTunyeckoe npeacTaBneHne anocTepUOPHOro pacnpeferneHns 3aBucuT oT Beibopa anpuopHoro pacnpese-
TIeHUs, YTO OKasblBaET BIIMSHWE Ha CIOXHOCTb BbIMUCIIEHMIA NpK onpefeneHum oLleHok. Mpu knaccuveckom nogxoae npu
onpefeneHn oLieHOK NCMOb3YIT TONMBKO MYHKLWIO MakcMManbHOro npasfonofobus, kak nokasaHo B OCHOBHOW YacTu
cTaHAapTa. Ons nonyveHus 6ailecoBCKMX OLIEHOK UCMOMb3YIOT pasfinyHble MaTeMaTuyeckue NpejcTaBrieHus U npoueay-
pbl, 3aBUCALLME OT BUA@ anpuopHOro U anocTepuopHoro pacnpepenerdus. CneumanucT-aHanuMTMK JOMKEH AaTb COOTBET-
CTBYIOLWE pekoMeHAaLmu no BLIGOpY anpuopHOro pacripefeneHusl, cornacyoLerocs, Kak ¢ UMetoLLeircs TeXHUYeCKoi
MHOpMaLMei, Tak 1 NO3BONSAIOLLEro NPou3BogUTb HE0BXoAUMBIE BEIMUCTIEHUS ANSA NOMYYEHWUS OLIEHOK UCKOMBIX Napame-
Tpos. [Nony4yaTe 6alecoBckue OLUEHKN MOXHO C MOMOLLLIO COOTBETCTBYHOLLIErO NporpaMMHOro obecnedeHms.

Tabnuya C.1—[oCTOMHCTBA U HEAOCTATKM Kaccuyeckoro n 6ailecoBcKoro Noaxon08

Knaccuyeckuii noaxoa BanecoBckuit noaxoa

JocTonHcTBa | XOPOLLO M3YYeH W NPUHAT B pa3fMYHbIX OTpachsx | YunTbiBaeT WHGOPMaLMIO, UMEIOLLYIOCA B Hanu-

MPOMbILLTTEHHOCTH unm go cbopa faHHbIX
CriegyeT npuHUWNY TOro, YTO AaHHble AOSXHLI | [paBOMEPHOCTE MPUMEHEHUS] UCTOMHWUKOB WH-
ObITb 06BEKTUBHLIMM cdopMaLuu gnsa noryyYeHUss anpuopHoro pacnpe-

JerneHnsa MOXeT BbITb oTcrexeHa
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OkonyaHue mabnuypi C.1

Knaccuyecknii noaxog BallecoBckuin noaxoa
HepocTtaTku MpWHATEIE NPENONOXEHUA MOTYT He UMeTb YeT- | CyBbeKTUBHOCTL BhiGopa anpuopHoro pacnpege-
Koro 06ocHoBaHus reHus, npuBogsLlan Kk BeIOopy pacnpefeneHus,
OnsA nonyyeHna 6onee TOYHBIX OLEHOK TpebytoT- | BAUAIOLLEro He JoSKHEIM 06pa3oM Ha nonyyeHue

cs BelIGopku Gonbluero obbema anoCcTepUOPHOro pacrnpeaeneHus

CNOXHOCTb BLIYUCIEHUI, KOTopble, 0BLIYHO, He
MOryT ObITb NpoBefeHbl C MOMOLLBK aHanuTU4e-
CKUX METOA0B

C.2 BbailecoBcKMe OLEeHKU Ans CTeNneHHOoW mogenu

PaCCMOTpVIM CTeneHHy MoAernb C NnapaMeTpoM NOTOKa OTKa3oB B MOMEHT BpeMeHU t:
z(ty =1 B tP-1.

MycTe Pr(X, B) npeacTaBnsaeT coboil anpuopHyto BEPOATHOCTE COOTBETCTBYIOLLMX 3HAYEHWA napamMeTpoB A U P.
B coOTBETCTBMM C OCHOBHBIM COAEPXaHUEM HacTOsLLEero ctaHgapTa, NycTb {; NpefcTaBnsaeT coboi COOTBETCTBYHOLLYHO
CyMMapHyto HapaboTKy 40 /-f0 OTKasa BoccTaHaBnusaeMoro obbekTa, rae ty <ty < ... < t,. Creayet 0TMeTUTb, YTO Ha-
GrirogeHua t, i =1, ..., N, AonxHbl ObITb cAenaHbl TonbKo nocre Toro, kak Oyaet sanaHa Pr(, B). AnoctepnopHoe pac-
npegenexne GyaeT npeAcTaBnATb MHOPMaLMIO O NapameTpax YCroBHoW Mogenu no HabniopaembiM HapaboTkam Ao
oTKa3a. AnocTepuopHoe pacnpefeneHne obosHavatoT Pr(i, B | ), rae A, B | ¢ ykasbiBaeT Ha yCrioBHOCTb pacnpeaeneHns
(8n5 0603HaYEHMs1 YCIOBHOCTM MCMOSb3YOT CUMBOI «|»), MPW 3TOM BEPOSTHOCTU oNpefieneHHbIX 3Ha4YeHUi A 1 B 3aBUCAT

OT 3HaYeHust HapaboToK [0 oTKasoB ¢, /=1, ..., N. AnocTepuopHoe pacnpeaeneHne nNpeacTasnsatoT cneayowmmM oopasom
P
Pr(uplt) = —PrOBYULE)
J [Prowpfe|n,Bdrap
00
rae f{t|A, B) npeacTaBnseT coboii pyHKumMio NpaBaonofobus, KoTopas 3agaHa Npy NOMOLLM pYHKLWKM YCIOBHOW NNOTHOCTH
COBMECTHOrO pacnpefeneHns BepoaTHOCTEN cnyqYaiHblX BenuuuH £, i =1, ..., N, Npyu 3ajaHHbIX 3HaYEHUsIX A
up.

MycTb T 0603Ha4YaeT COOTBETCTBYHOLLLYIO CYMMapHYto HapaboTKy BoccTaHaBnMBaeMoro obbekta. OyHKUMA npaBao-
nogo6usi Ans npoLecca, onMcLIBaeMoro CTENeHHO| MoAenblo, 3afaHa crieayowum obpasom:

NP1 ‘
F(t|r.B) = ANpY Ht,- e M, (C.1)

MpuMmedaHune 1— B cnydae orpaHu4eHNA AaHHBIX MO KONIMYECTBY OTKa3oB T paBHO ;.

BbiGop anpuopHoro pacnpegeneHusi 4orkeH AaBaTh NpefcTaBrieHne 0 xapakrepe HeomnpefeneHHOCTU 3HauYeHUs!
oLeHMBaeMoro napametpa. PyHKLMOHaNbHOE NpefcTaBneHne anpuMopHOro pacripefeneHus, obbI4Ho, NPOU3BOAUT cre-
LManucT-aHarMTK Ha OCHOBE M3YYeHWsI COCTaBIALWMX NpobreMHol CUTyaLuu; UHdopMaLum, nornyvyaeMoi oT TEXHU-
YeCKUX 3KCMEPTOB, UMEIOLLMX 3HAHUA O (DYHKLIMOHUPOBAHUM aHarmorM4HbLIX CUCTEM; Pe3ynbTaToB UCTILITaHWA W Apyrux
nogoGHoro pofia AaHHbIX.

CyLLecTBYeT MHOMo pasfMyHbIX (yHKUMOHANBHLIX NPeACcTaBneHuid anpuopHOro pacnpeAerieHus Ans CTeneHHo
Mogenu (cMm. o63op B [2]). B faHHOM NpUIIOXeHUN He NOCTaBMNeHa 3afjada pacCMOTPEHUS BCEX BO3MOXHBIX anpuopHbIX
pacrnpefeneHuil Ana CTeneHHON MoAenu. 3aeck NpefcTaBneHbl ABa NPakTUHMECKUX MpUMeEpa, UITCTPUpPYIOLUX ABa
pasnuyHbIX BUAA anpUOpHOro pacnpeiernernst U BbluMcreHus GallecoBCKUX OLEHOK AN cTeneHHoW Mogenu. [ns npo-
3pavHoCTM Npoliecca onpegerneHus 6ailecoBCKuUX OLIEHOK, JaHO AeTanbHOoe NoaTanHoe onucaHue Kaxagon MogenupyemMoit
cUTyauum.

MpuMeyaHue 2— MNpeacTaBneHHble NPUMEPLI UMEOT OTHOLLEHWE He TOMBKO K BLIGOPY BUAa COOTBETCTBY-
toLLlero anpuopHoro pacnpegeneHust. MHOXeCTBO NpefCTaBMNEHUA anpyuopHOro pacrpefeneHus Ansi cTeneHHon Mogenu
NPUBOAMUT K JOCTAaTOMHO CMOXHBIM BbIMUCNEHNSM, TPEOYIOLMM y4acTus cneyuanincTa, Bnajetolero Metogamu pabotsi
C COOTBETCTBYHOLLUMM NporpaMMHbIM oBecrniedeHuneM. Mpu BeIGope anpuopHOro pacrnpefeneHust onuparoTes Ha BbIBOAHI,
NonyYeHHblE COOTBETCTBYHOLLMUM CNELManucToM-aHaMTUKoM.

AnpuopHoe pacnpeseneHne JomkHo GbiTb 3a4aH0 40 Hadana nposefeHus cbopa faHHbIX, XOTA B NpUMepax, onu-
ChIBaOLLMX pasnnyHble cTagnu 6allecoBcKoro aHanmsa, 3ToT Nepuos MoXeT GbiTb HECKOSNBKO CKPLIT,
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C.3 Yucnosble npumepbl

C.3.1 O6wue cBegeHusn

MpegcTaBneHHble YACNOBLIE MPUMEpPLI NOKa3blBaKOT MPUMEHEHWe npoLecca Noy4YeHns 6aiiecoBCKUX OL|EHOK K CTe-
reHHol Mogenu. CyLecTByeT KOMMbLIOTEPHOE NporpaMMHoe obecnedeHmne, NO3BONSIOLEE BLINONHATL TpebyeMble BbYUC-
NeHus. BeluucneHHble 3Ha4eHNUs npefcTaBneHbl ¢ YeTbipbMsA LeCATUYHbIMU 3Hakamu. Oba npumepa cnepytoT o6blMHOMY
hopMary, KOTOPbIA HaYUHAETCA ¢ aHanusa npobnemel, U fanbHeALero NPMMEHEHNA Tpex cTaauii 6ailecoBckoro aHanusa,
onucaHHbix B C.1.

MpuMeyaHwne — STanbl aHanusa NpeacTaBneHbl B NOPAAKE WX Mocregytolwero NPUMEHEHHS!, OfHaKo, XOpo-
el NpaKTUKoW ABNSETCA NPUBIIEYEHNE CNeLManucTa-aHanuTka 4ns KOMIIeKCHOro onpegeneHns anpuopHoro pacnpe-
AEreHVst U MoryvyeHus MaTeMaTUYeckoil MOLENW anocTEPUOPHOTO pacrpeAeneHus, a TakkKe COOTBETCTBYHOLMX OLIEHOK
napameTpoB.

C.3.2 NMonyyeHue 6aliecoBCKOI OLIEHKU yBennyeHus 6e30TKa3HOCTU B nepuop Havyana ¢pyHKLMOHMpPOBaHUSA

HOBOM CUCTEMBI

OnucaHne npobnemsl

Hosas cucTema nocTynuna B skennyaTauumio, M ByAeT sKennyaTupoBaTbest HenpepbiBHO. Bee cboun annapatHoro
obecrneyeHuns, BO3HWUKILIKE B Nepuog Havana PyHKUMOHUPOBAHWUSA Gbinn yCcTpaHeHbl nyTeM NpUMEHEeHUsi COOTBETCTBYHO-
LLMX KOppeKTUpytoLnx AeiicTBUIA. [N onpefeneHus Bo3pacTaHWs 6e30Tka3HOCTU HeoBXoaMMO NomnyYaTk OLEeHKN MobbIX
M3MeHeHW napameTpa MoToka oTka3oB. CTeneHHas mogenb obecriedvBaeT npasgonofobHoe npefcTaBlieHne JaHHO
npobnemsl, Tak Kak OHa MOXET ynaBnueaTb M3MEHEeHUS napameTpa NnoToka OTKasoB B Xofe PyHKLMOHUPOBAHUSA cUCTe-
Mbl. CneynanncT, OTBETCTBEHHbIV 3a dYHKLWOHUPOBaHWE CUCTEMbI, BnageeT nHdopMmaLuei o paboTe cuctem nogobHoro
BUAa W pesynesratax, NpoBefeHHbIX ANA UX U3YHeHNs UCTIbITaHNiA.

OTan 1. Beibop anpuopHoro pacnpegenenus

Mepen BBOLOM CUCTEMbI B 3KCMMyaTauuio, crneyuanucT-aHanuTuk paccmarpueaet SyayLnii npouecc dyHKUMo-
HUPOBaHWS CUCTEMbI W aHanuU3NpyeT NpeAcTaBneHHble TEXHUYECKUMI crieluanmcTaMi NpeanonoXeHns O BO3MOXHBIX
UCTUHHBIX 3HA4YEHUAX NapaMeTpPoB CTeNeHHON Mogenu. CneLnanucT-aHanTUK paccMaTpuBaeT BO3MOXHOE MaTemaTnye-
CKOe NpefcTaBneHne anpuopHoro pacrnpefenexuns, 4o Toro Kak caenaeT BbiBOALI O COOTBETCTBUM UCTUHE NPEANONoxXe-
HWIA TEXHUYECKUX CneLnanucToB O HeornpeaeneHHOCT NapaMeTpoB MoAenu.

B paccMmaTpuBaeMoM NpUMepe, aHanuTUK peluaeT penapameTpusoBaTh CTENeHHYI0 MOAenb B TepMuHax n = A TP
WCXOAS U3 NpeAcTaBreHHbIX Hke coobpaxeHuit. Bo-nepBhIX, HOBLIA NapameTp 1 NPeACTaBNAET cpefHee KONU4ecTso
OTKa30B 3a CyMMapHyt HapaboTky 7, 4To sBnAeTca 6onee 3HauMMbIM ANSA UHTEPNpeTauun U NOATBEPXAEHUA BbIBO-
[l0B, CAenaHHbIX Ha OCHOBE JaHHbIX, NPEeAOCTaBMNEeHHbIX TEXHUYECKUMU creumanuctaMu. Bo-BTopeix, JaHHas penapa-
MeTpu3aLms No3BONAET BbIpa3uTb PYHKLMIO NpaBAonoaotua Kak nponssefieHne ABYX He3aBUCUMBIX PyHKLMIA, KoTopble
NoAAEpPXKUBAIOT BLIBOALI, NOMNyYEHHbIE MyTEM aHanmsa UHOopMaLUumn, NpegocTaBNeHHOW TEXHUMECKUMU crieLaniucTami,
a TaKke obnervaet nposefieHMe HeobXoAUMBIX BEMMCNEeHNA. OyHKUNA nNpaBfonofobus, nepeoHayansHO NpejcTaBneH-
Has cdopmynoit (C.1), MOXET 6bITh BbipaXeHa criefylowmm obpasom:

N B30l
f(tl’n’B) = H tl_1 BNe i=1 nti [nNe—ﬂ], (Cz)
i=1

N
T
rne Pr(B)~Gamma N+12Int— u Pr(n) ~ Gamma (N = 1,1).
izt i
MpuMmeyaHune 1— Gamma (a, b) o6o3Ha4aeT ramma-pacnpegeneHue c napameTpamu a u b, Pr(p) o6o3HavaeT
pacnpegeneHune BeposaTHocTel napaMetpa B, Pr(n) o6o3HavaeT pacnpegeneHne BeposTHoOCTel napameTpa 0.

AHanuTuky HeobxouMo BbIOpaTL pacripegeneHune, oTpaxalollee NpeasapuTernbHbIE 3HaHUS 0 napameTpax B u .
B o6oux crnyyasix ramma-pacnpefeneHue sbiGpaHo no AsyM npudnHam. Bo-nepsbix, oHO obecnednBaeT rM6KocTb pearu-
pOBaHUs Ha XapaKTePUCTMKU HeoNpeAeneHHOCTU anpuopHBIX 3HaYeHU NnapaMeTpos. Bo-BTOpbIX, raMMa-pacnpegenexue
obecrneunBaeT Tak HasbiBAEMOE «COMPSDKEHUE», YTO MO3BONAET YNPOCTUTL BLIMUCNEHUS], HeobXxoaUMbIE ANSA NONYYEHUA
anocTepuopHbIX OLIEHOK.

B npegnonoxeHuu, 4To napaMeTphl B U 1 CTAaTUCTUYECKU HE3ABUCUMbI, HEONPEAENEHHOCTb UX UCTUHHBIX 3Ha4EHWI
MoXeT GbITb NpeAcTaBneHa anpuopHLIMU raMma-pacnpegeneHnamMu:

n(B) ~ Gamma(aBbB) n (n) ~ Gamma (anbn )- (C.3)

MoxXHO Mony4yuTb 3HaYeHUst Tak HasbiBaeMbIX «rMnepnapameTpoB» (aB'bB'an'bn) 1 NMpOBEPUTL COOTBETCTBUE FraM-
Ma-pacrnpefeneHus NpeAcTaBneHnio XxapakTepUcTUK HeonpeaeneHHOCTU napaMeTpoB B U 1, NONyYeHHbIX NyTem aHanu-
3a uHdopMaLMm, NpeoCTaBNEeHHON TEXHUYECKUMIN cneynanucTaMn. 3aTeMm, OT HOBbIX MapamMeTpoB MOXHO BEPHYTLCA K
0b6bIYHEIM NapameTpaM CTeNeHHON MOAENM A U 3, BOCNONb30BaBLUMCH CREAYIOWMUMU COOTHOLLEHUAMMK:

m(n, ) = n(m)n(B) = =(A|B)m(B) = ~(A, B), (C.4)
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roe m(A) ~ Gamma(anbnTﬁ) 1 COBMECTHOE anpuopHoe pacrnpefeneHue ABnaeTca CONPKeHHBIM.

OfWH MoAxoA K U3y4eHUIo HeonpefeneHHOCTU napaMeTpa B ucnonb3yeT TabnuuHbli GnaHk, NpeacTaBneHHbIR B
Tabnuue C.2a. [aHHyto TabnuLy 3anonHAeT TEXHUYECKNIA SKCNepT, ero NpocsAT pacnpegenuts 20 XKeTOHOB, KaxAbliA CTOU-
MocTbio 5 %, No knaccam, NpefcTaBneHHbIM B AaHHOK Tabnuue, oTobpaxatoLMm BO3MOXHOCTL TOrO, YTO CKOPOCTb pocTa
B npuHagnexuT gaHHoMy knaccy. Tabnuua C.2b npefctaBnaeT coboi 3anonHeHHel BapuaHT Tabnuupl C.2a, rae akenepT
onpenenun, YTo HeonpeaeneHHOCTb UCTUHHOTO 3HaveHns B nexut mexgy 0 u 0,6, Npu STOM COOTBETCTBYIOLUM Mogarb-
HbIM KIacCcoM SBNAETCA Knacc aHaveHuin 0,3—0,4.

MpuMedyaHUne 2—TexXHN4ECKOMY IKCMEPTY ObIN0 COOBLLUEHO, YTO He CYLLECTBYET TOYHOMO OTBETa Ha 3afjaHHbIi
eMy BOMpOoc¢, 4TO 06ecne4nno YeCTHOCTb CYXEHNA OTHOCUTENBHO HEONPeAEeNeHHOCTH 3Ha4YeHWIn NapaMeTpoB.

MpumeyaHune 3—KonnyecTso XETOHOB U, CriefoBaTeNbHO, UX CTOUMOCTb BbIGpaHbl Tak, YTO6bI OTpaxaTthb pas-
OGueHne faHHbIX, COOTBETCTBYIOLLMX anpuopHOMY pacnpeaeneHunio. HanpuMep, CTOMMOCTb BCEro pacnpeferieHusi cocTas-
nsiet 100 %, Takum 06pa3oMm, ecrnu CTOMMOCTb OfHOFO XKETOHa cocTaBnsaeT 5 %, To ana nonyvenus 100 % Heobxoaumo
20 xeToHoB. Ecnu npoLieHTHass CTOMMOCTb XeTOoHa najiaeTt (Bo3pacTaeT), To, CNeaoBaTenbHO, BO3pacTaeT (YMeHbLUIaeTCs)
KONIM4€CTBO KETOHOB.

MpumeyvaHune 4—BaaHHoMm NpuMepe BO3MOXHbIE 3HAa4eHUSA NapaMeTpa popMbl 3apaHee 3afaHbl B Tabnuue.
[aHHble 3Ha4eHNss MOXHO He BHOCUTL B TabnuLy, ecrin CyliecTByeT HeKOTOpOe OnaceHne, YTo 3Ha4YeHusa ByayT Bosfen-
CTBOBaTb Ha JeNCTBUSA TEXHNYECKOTO SKCMepTa Kak HEKUI «SIKOpbY.

MoAo6HBIN NpoLece MOXET ObiTb UCNOMNb30BaH AN NoMyYeHUA OLEHKN CPeAHEro 3Ha4eHUA KonuyecTBa OTKa3oB 3a
cymMmapHyto HapaboTky 7. Tabnuua C.3a npegcraBnser bnaHk Tabnuupl 4ns napameTpa 1. Bo-nepBblX, TEXHUHECKUIA IKC-
nepT JoMKeH Gbln ONpefenuTb 3Ha4nMble Kiacchkl AuanasoHa 3HaveHUin 1 ANA CUCTEMBI, HaxoAAaLWEeNca B aKcnnyaTauum
ZBa roga, npu sToM cymMapHasa HapaboTtka cucteMbl coctaBuna 20000 4, T. e. 7= 20000 4. XKeToHbl 661K pacnpegeneHsbl
Mo KrnaccaM B COOTBETCTBMM C NPEANONOXKEHUSAMM 3KCMepTa, O TOM, YTO UCTUHHOE 3HaYeHWe MOXET NpUHaAnexarsb fio-
6oMy Krnaccy AaHHoi Tabnuubl. Tabnuua C.3b npeacTaenaet coboii 3anonHeHHyo akenepToMm Tabnuuy. MpeanonoxeHue
3KCnepTa COCTOUT B TOM, YTO UCTUHHOE 3Ha4YeHUe CPpefiHero KonNu4YecTBa OTKa3oB MOXET nexatb mexay 10000 u 100000,
MogarnbHbIM Krnaccom senaetca knacc 300000 oTkasos.

AHanuTuk formkeH npeobpasoBaTbk CybbeKTUBHbIE YaCTOThI, NpeAcTaBneHHble B Tabnuyax C.2 u C.3 B anpuopHoe
pacrnpefeneHue ¢ cOOTBETCTBYIOWMMN NapaMeTpaMu. Ona nony4YeHMs anpuopHOro pacnpegeneHns B COOTBETCTBUU C
cdopmynoii (C.1) aHanuTUK JormkeH nogobpaTb NoAxXoAsLee raMma-pacnpegeneHue, cornacyrweeca ¢ AaHHbIMK, Nony-
YeHHbIMU OT TEXHUYEeCcKoro akcnepTa. [Ansa cybbeKTUBHBIX pacnpegeneHnit napaMeTpos B U n MOryT GbiTb UCNONb30BaHbI
CTaHfapTHbIe anropuTMbl BeiGopa nogxoasilero pacnpeaeneHus. laMma-pacnpegeneHue ¢ napameTpammn a, = 6,7956
] bB = 1/0,0448 = 22,3214 6bino HailfjeHo ANsA npefcTaBneHnsa cybbekTUBHOro pacnpegeneHusa napametpa . Haunyd-
Wwee npubnumxkeHne cybbEKTUBHOrO pacnpefereHns napameTpa 1 — CPeHEro Konmu4yecTBa 0TkasoB, NPOU3OLLEALLNX O
TOro Kak cymmapHasi HapaboTka coctaBuna T = 20000 4. faeT raMma-pacnpegeneHue ¢ napaMmeTpamu a, = 17,7566 n
b, = 1/1447,408 = 0,000691.

Bei6paHHoe raMMa-pacnpegeneHne JOMKHO BbiTb NPOBEPEHO Ha CTENEHb COMTTAaCOBAaHHOCTU C JaHHbLIMU. Ha pucyH-
kax C.1 un C.2 npeacTtaBneHsbl rpadukn AByX raMMa-pacnpegeneruii. MogobHule rpaduku AOMKHEI ObITh NOKasaHbl TEXHU-
YEeCKOMY 3KCNEPTY AN NOMyYEeHUsT ero 3aKo4eHNs 0 TOM, YTO XapaKTepUCTMKN (OYHKLUK, Mcnonb3yeMoii Ansa o6obueHuns
HeornpeaeneHHocTen npuemneMbl. Ecnn aTo He Tak, TO aHanUTUK AOMKEH NepecMOoTPeTL npolecc BbIbopa anpMopHOro
pacnpegeneHus, Ans Toro YTobbl yoeauTbCH, YTO YYTEHO MHEHWNE TEXHWYECKOrO 3KCnepTa.

MpuMeyaHune 5— 3710 MOXET BbITb NPOLENAHO MPU MOMOLLM MOAENMPOBAHNS PasNYHbLIX BLIXOL0B UCTIbI-
TaHuii (HanpuMep, HeT 0TKa30B, HEBOMbLLOE KOSIMYECTBO OTKa30B WM GOsbLIOE KOMIMHYECTBO OTKA30B) U NpeacTaBneHus
J@aHHbIX PesynsTaToB TEXHUYECKOMY 3KCMEpTY.

B Tabnuuax C.4 n C.5 npegcTaBneHbl AaHHble 0 3HAYEHWSX NoJ0BGPaHHOro raMMa-pacnpegeneHnst U nomyyeHHbIX
CyBbeKTUBHBIX BEPOSTHOCTSX. VX COOTBETCTBUE He SBNSeTCS abCoMOTHLIM, Tak kak oba nogobpaHHLIX raMMa-pacnpese-
NeHWUs HeAOOLEHMBAIOT MOAAIbHBIN Knace CyObekTUBHOTO pacrnpeferneHus, Ho UMEtoT Jydllee COOTBETCTBUE Ha KOHLaX
pacnpegeneHus. [JaHHoe MonoXeHUe COOTBETCTBYET OCTOPOXHOW CTpaTeruu, ucronbayemoii Ans BeiGopa anpuopHbIX
napameTpoB. [orkHbl BbITb BEIMUCIEHEI UTOFOBLIE CTATUCTUKK, TaKuUe Kak MaTeMaThieckoe oXugaHue n cTaHfapTHoe oT-
KrnoHeHWe aBCcomntoTHOro OTKIMOHEHMs (OLWMGKM) BEIGpaHHOro pacrnpeferneHus ot cybbekTUBHOrO. Ha 0CHoBe 3TWX AaHHbIX
aHanuTUK NONy4uT BO3MOXHOCTb BhIGpaTh noaxoasiiee pacnpeaerieHne Cpean KoOHKYPUPYIOLLMX BOIMOXHBIX pacrpese-
NeHuit ANs NpUBNUXeHUs! [aHHbIX, a Takke OLEHWUTb SABMSAETC N oMbKa NpUBIKeHUa npuemnemoii. B gaHHoM npu-
Mepe MaTeMaTuyeckoe oxugaHne abcontoTHol owmnbku coctaBuno nopsaka 0,05, 4To BbINO OTHECEHO K NPpUeMMeMbIM
3HAYEHUAM.
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Tabnunya C.2— MaTtpuya Ana nonyyYeHus cybGbeKTUBHOMO pacnpefeneHuns napamerpa opMbl B

Tabnwuya C.2a — HesanonHeHHada maTtpua Tabnuya C.2b — 3anonHeHHas maTpuLa
L
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Tabnuya C.3— Marpuya Ans nomnyyeHus cyGbLEKTUBHOMO pacnpefeneHus cpefHero KonmyecTBa oTkaoB (napamerpa 1)

Tabnwnya C.3a— HesanonHeHHasa maTtpuya Tabnuya C.3b— 3anonHeHHas matpuua
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Pr(B)
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PucyHok C.1 — padhuk nogo6paHHoro ramma-pacnpegeneHus (6,7956; 0,0448) ans napameTpa popMbl CTENEHHON
Mozgenu
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PucyHok C.2 — Mpadpuk nogobpaHHoro ramma-pacnpegeneHus (17,7566; 1447,408) cpefiHero KonnyecTsa oTKasos ANA
CTEMNEHHOR Moaenu
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Ta6nuya C.4 — CpaBHeHue NogoBpaHHOMO anpuopHOro raMma-pacnpeneneHus u cyGbeKTUBHOMO pacnpeseneHns
Ana napametpa (opmsl B

" CybbekTuBHoe CyGbeKkTuBHOe Mopo6bpaHHoe ramma-pac- PagHOCTL aHaueHui Noao-
HTepBas BO3MOX- GpaHHoro ramMma-pacnpe-
. pacnpegene- pacripefeneHue npeaeneHve
HbIX 3Ha4YeHUn B Hie YacToT BEpOATHOCTeI] (6,7956: 0,0448) AeneHuns n cyGbeKkTUBHOro
' T pacnpeaeneHus
0—0,2 3 0,15 0,1853 -0,0353
0,2—0,3 6 0,30 0,3488 —-0,0488
0,3—0,4 8 0,40 0,2726 0,1274
0,4—0,6 3 0,15 0,1758 —-0,0258
>06 0 0 0,0175 -0,0175
— MaTtemMaTnyeckoe oxuga- 0,0501
HWe abconoTHOWM oLwnbKK
CraHpapTHOE OTKIOHEHWe 0,0722

Tabnuya C.5— CpaBHeHWe NogoGpaHHOro anpuopHOro raMMa-pacrnpeaeneHna n cybbekTUBHOro pacnpeaeneHns
AnAa konuyecTsa 0TKasoB 3a Bpemsi T = 20000 4 (napameTpa n)

PasHocTb 3HaueHUI noao-
WHTepBan Bos- CybbeKkTuBHoe CybbeKkTuBHoe Moao6paHHoe ramma-pac- 6
o . paHHoro ramma-pacrnpe-
MOXHbIX 3Ha4YeHUA pacnpefene- pacnpefeneHue npeaenenune (17,7566; IR 1 CVGLEKTUBHOO
anan HWe vacToT BEpOATHOCTE 1447,408) A Y
pacnpeaeneHus
0—10000 2 0,10 0,0004 0,0996
10000—20000 3 0,15 0,1748 —0,0248
20000—25000 4 0,20 0,3103 -0,1102
25000—30000 6 0,30 0,2871 0,0129
30000—50000 3 0,15 0,2269 -0,0769
50000—80000 1 0,05 0,0006 0,0494
80000—100000 1 0,05 0 0,0500
MaTteMaTudeckoe oxuga- 0,06065
Hue abcontoTHoi ownGKu

CTaHgapTHOe OTKNOHEeHUe 0,0749

3T1an 2. NMonyyeHne JaHHbIX B MpoLecce UCMbITaHui

B Tabnuye C.6 npeacTaBneHsl cyMMapHble HapaboTku 40 COOTBETCTBYIOLLUX OTKA30B ANSA KaXAoro annaparHoro
3reMeHTa CMCTeMbl, NoBepraBLUErocs KOPPEKTUPYIOWUM A4eNCTBUAM 3a NepBble ABa roga paboTel cuctemel. CymMapHas
HapaboTka cucTemel cocTasuna 7 = 20000 u.

Tabnwuya C.6— HapaboTku 4O OTKasa, NOMyYeHHLIE B MpoLiecce UCTbITaHUA CUCTEMBI

HanmeHoBaHue KonuyecTtso CyMMapHas Hapa6oTka 40 0Tkasa
aremMeHTa 0TKa30B
A 4 344, 1876 4., 11143 4., 12429 4
B 2 10910 u., 12241 v.
C 1 1719 u.
D 3 798 4., 1634 4., 2692 u.
E 1 156 u.
F 2 384 4., 1078 u.
G 1 415 u.
H 2 11785 4., 20200 u.
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OkoH4aHue mabnuupi C.6

HanmeHoBaHwve Konuuectso CyMMapHas HapaGoTKa f10 OTKasa
arNeMeHTa OTKa30B
I 5 14,32y, 2878 4, 15973 4, 18840 4
J 1 1y
K 1 1235y
L 1 8286 4
M 2 862 v, 2074 4
N 5 158 4, 546 v, 2828 4, 2971 4, 12961 4
(@) 3 4102 v, 6523 4, 13576 4
P 1 154, 1784
Q 4 7004, 1647 4, 4121 4, 12464 4
R 5 184,454, 5754, 611 4,13994 y
S 8 54, 114,226 4, 1991 v, 3089 y, 3989 y, 5589 4, 16850 4

Otan 3. BallecoBckue OLEHKU NapaMeTpoB, NONY4YEHHbBIE NO ANOCTEPUOPHOMY pacnpefeneHuto

Ha ocHoBe BLIGpaHHOro anpUopHOro pacnpegeneHns U AaHHbIX UCNLITaHWIA NOMy4YaloT anocTepuopHoe pacnpeae-
rleHWe, Ha OCHOBE KOTOPOro 3aTeM onpeaenstoT 6ailecoBCkMe OLUEHKU NapamMeTpoB CTeneHHol Mogenu. [nsa cTeneHHowu
Mozenu, ¢ 3agaHHoi dopmynoii (C.1) dpyHkUMelh npaBgonoaobus n anpuopHeiM pacrpegeneHuem, 3ajaHHsiM hopMynoi
(C.4), anocTepuopHoe pacnpefeneHne UMeeET cneayowuin Bua;

N
Pr(,B|t)= Gamma(aB +N,bg + ;In %J x Gamma(an +N, b, + 1). (C.5)
j=
M3 Tabnuusl C.6 criegyerT, uto obluee konnyecTBo oTkasos N = 52. B COOTBETCTBMM C OLEHKaMU NapameTpos, no

nogoBpaHHbIM raMMa-pacnpeaeneHusM 1, COOTBETCTBEHHO, dopmyne (C.5) ANs NnapamMeTpoB anocTepUOpPHOro pacnpe-
LENeHNsi NonyyatoT CNefyHoLMUe OLEHKM:

ag+ N =6,7956 + 52 = 58,7956,

N
by +2|ntI = 22,2816 +146,4683 = 168,7499,
i=1 i

1
a, + N =17,7566 + 52 = 69,7566,
bTI +1=0,000691 + 1 =1,000691.
BailecoBckasi oleHka napameTtpa dopMbl B UMeeT BUA:

ag+N 587956

= = = 0,3484. .

N %I T 168,7499 (C6)

+YIn—

im i

BaitecoBckast OLieHKa NapameTpa 1| UMeeT BuA;

~ a +N

f=n 897566 _ g 7085
by +1 1000691
OTKyAa:

A= __ 697085 5,047, (C.7)

7B 2000003484

BaknounTENbHBIE 3aMeYaHust

B Tabnuue C.7 npepcTaBreHbl OLEHKM MapaMeTpoB, MOMyYeHHbIe C MOMOLLbI0 GallecoBCKOro U Krnaccuyecko-
ro noaxofoB. MpoLecc MonyYeHUs KNacCMYECKUX OLIEHOK 3[1eCh He MpefCcTaBMeH, HO OH COAepPXMUT aTankl, NogobHble
aTanam, npuBeeHHLIM B OCHOBHOW 4YacTi HacTosilero crtaHgapta. OLEeHKW, Nofy4YeHHble ¢ NOMOLblo 060MX NOAXO-
[OB, MOKa3bIBAKT, YTO 3HAYeHUe napameTpa NOToKa OTKa3oB CUCTEMbl YMEHbLIAETCH C yBENUYEHWEM CYMMapHOW Ha-
paBoTKK, YTO cornacyeTtcs ¢ pocToM 6e30TkasHOCTU cucTeMbl. BailecoBckas oLeHKa NoBbILEeHNst 6e30TKa3HOCTH BhllUe,
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YeM Kraccuyeckas oLeHKa, Tak Kak anpuopHoe raMma-pacrnpefeneHve gnsa napamerpa gopMbl BAUSET Ha OLeHUBaeMoe
3Ha4YeHue napameTpa, TakKe Kak U JaHHble UCTIbITaHUiA.

BeiGop dyHKLMOHANBLHOro NpeacTaBNeHns anpuopHoro pacnpefeneHus, MeTofbl, UCTONb3yeMble ANA BhISBIEHUS
U noaTBepXaeHnsA cyObeKkTUBHBIX BEPOSTHOCTEN M Noaxog, Ucrnonb3yeMblit AN nogbopa napameTpu4eckoro pacnpeje-
NEeHNss UMeeT BaXKHOEe 3Ha4YeHue, Tak Kak OKa3blBaeT BuUAHWE Ha nony4Yaemble oLeHkn. B gaHHoMm npumepe, anpuopHoe
pacnpegeneHue BnusieT Ha 6allecoBCcKWit NnapaMeTp opMbl. [paBgonogobue Bcex NpeanonoXeHwin, caAenaHHbIX B Xofe
aHanuaa, JomKHO 6blTb 060CHOBAHO.

Tabnwunya C.7 — OueHKkn NapameTpoB CTENEHHOW Moaenu

MapameTp BaiiecoBckan oueHka Knaccudeckan oueHka
§ 0,3484 0,3467
A 22117 1,6715

C 3.3 BailecoBckuii NPOrHO3 KONMYeCTBa OTKa30B (hYHKLUOHUPYIOLWEH CUCTEMbI

OnwucaHnne npobnemsl

Heobxoammo onpefenuTb OLEHKY CpeAHero KomyecTsa OTKa30B, KOTopble NpousonayT 3a cneaytowme 6000 u.
paboTbl cUCTEMEI, MOCNe TOro, Kak cucTeMa yxe dpyHkumoHmposana 10000 4. [ina onucaHua xapakrepa BO3ZMOXHOMO 13-
MEHeHUs napaMeTpa MoToKa OTKa3oB, C TEe4EeHUeM KaneHAapHoro BpemMeHn, BelbpaHa cTeneHHas Mogenb. TexHU4eckue
cBeAeHWUA 06 3KcnyaTaunMoHHbIX Tpe6oBaHUAX N TEXHUYECKOM 06CnyXuBaHun ByayT UCNONb30BaHbI CNeynanucToM-aHa-
TIMTUKOM MpM BeliBope anpuopHoro pacnpeseneHus BEpOATHOrO KONMYECTBA U CBA3AHHOW C STUM HeornpeaeneHHOCTH.

OTtan 1. BeiGop anpuopHoro pacnpegeneHus

AHanuTUK 3anpalumBaeT y TEXHUYECKOro 3KcnepTa AaHHble O XapaKTepPHOM KONUYeCTBE OTKa30B, KOTOPOE OH OXMU-
fan k 10000 yacaM dyHKLMOHUPOBaHWS CUCTEMBI C YYETOM pasbpoca 3TOro 3HaveHus.

CornacHo npeanonioXeHnsiM TEXHUYECKOro aKcnepTa, B cpeaHeM, MoxeT nponsontn 30 oTkasos. lNpu aToM, Tex-
HUYEeCKUIA BKCMepT, cAenarn NPeAnonoXeHWe, YTO BEPOSITHOCTb TOrO, YTO NPOU3OAET MeHee NATU unu Gonee 85 oTKasos.,
o4eHb Mana. MpubnuanTenbHbIi BUS pacrnpefeneHns Konu4ecTBa o0TKa3oB, cornacHo WHGopMaLnum, NoflyYeHHON OT Tex-
HUYecKoro aKkcnepTa, npegcTasneH Ha pucyHke C.3.

BeposTHOCTb

| | | | | | 1
0 20 40 60 80 100 120 140 160

Konuyecteo oTkasos
PucyHok C.3 — CybrekTUBHOe pacnpefeneHne KonmyecTsa 0TKasoB

AHanuTUKy HeoBxopuMo npeobpasoBaTh MHGOPMaLMio 0 CyBbeKTUBHOM pacnpefereHn B maTeMaTudeckoe
npeLCcTaBneHne anpuopHoro pacnpefeneHus. 3ajayeit aHanuTuka ABNAETCA BbIGOp MaTeMaTUHecKoro npeacTaBneHus
pacnpefeneHusi, KOTOpoe Kak COOTBETCTBYET CyGLEKTUBHOMY pacrpefeneHunto, nosiydeHHOMY No NPeanonoXeHUsM Tex-
HUYECKOro 3KCrepTa, Tak U MNO3BONSET NPOU3BOAUTL BLIYUCTIEHMUS, HEOBXOAUMbIE AMA MOMYYEHUS OLEHOK napameTpoB.
MpUHATBLIA NOAX04 COCTOUT B penapaMeTpusaLm CTeneHHon MOAENU, C MOMOLLLIO (PYHKLMU NapaMeTpa NoToka OTKa30B:

2(t)= %(é)w ©8)

roe 6 = AP 1 coBMecTHas BepoSTHOCTL B 11 6 UMeeT BuA:

a Ba B
Pr(G,B;a,b,T)=g(B)%rlza) (%) exp —b(—) , (C.9)

34



rOCT P 50779.28—2017

rae y(B) — anpuopHoe pacnpegenenue B n I'(.) o603Ha4aeT raMma-cyHKUmMI0. [JaHHbIM BUA anpuopHOro pacnpeaeneHus
6bin NpeAnoXeH HecKoNbKUMKU aBTopamu (cM. [3]) M aHanUTUKaMK, CHUTAIOLMMM, YTO OH JOCTaTOMHO GOk
ANA pacnos3HaBaHWA XapakTepa HeonpeaeneHHOCTU CpeaHero KoNUYeCTBa 0TKa3oB, NPEANOXEHHOro TEXHU-
YeckuM crieluanuctom. [lMnepnapamMeTpbl anpUOPHOro pacnpeaeneHus, npeactaBneHHsle B oopmyne (C.9),
a, b pnsa HapaboTku T, MOryT 6bITb NONyYeHLl NyTEM aHanusa HdopMaLUum, NpefoCTaBEeHHOR TEXHUYECKUM
cneynanucTomMm. AHaNUTUK MOXET HenocpeaACTBeHHO B3ATb 30 oTKa30B B Ka4ecTBe MaTeMaTU4eCcKoro oxuaa-
HUA raMMma-pacnpejeneHus. CTaHnapTHoe OTKNOHEeHUe XapakTepusyer pa36poc AaHHbIX, a And acCUMeTpud-
HbIX pacripefieNieHuid, Takux, Kak npegcraBneHHoe Ha pucyHke C.3, cTaHaapTHOe OTKITOHEHWe NpubnuanTens-
HO paBHO YeTBEpPTU padMaxa AaHHbIX. Tak Kak pasMax cpegHero konu4yecrsa OTKa3oB, NO NpeAnornoXeHusam
TEeXHUYECKOro aKcrnepTa coctaenseT 85 — 5 = 80, To cTaHhapTHOE OTKNOHEHUe paBHo 20.
Tak kak maremaTudeckoe oXungaHue U CtTaHgapTHOe OTKNOHeHNe raMma-pacnpegeneHusa moryr 6bITb COOTHECEHHI
€ ero napameTpamMu, nonyvyaem sHavyeHus a u b:

2 2
a mar.oxua.” _ ﬂ —225 b= mar.oxua. _ ﬂ - 0,075.
gvcrniepeust 202 avcnepenst 202

AHanuUTUK MOXeT NOCTPpOUTL rpaduk PyHKUMKN raMMa-pacnpegeneHus ¢ napametpamu (2,25; 0,075) n npeanoxutb
TEXHUYECKOMY CMeLManucTy YA0CTOBEPUTLCS, YTO AaHHOE pacnpefeneHne cCornacyeTcs ¢ ero NpeAnonoxeHusamu. Ecnn
BblibpaHHOe pacrnpeferneHne He cornacyeTcsi C MHEHUEeM TEXHUYECKOro JKcrnepTa, aHanuTUK JOMKeH NepecMOoTPETb Bbl-
60op anpnopHoro pacnpefeneHus.

[nsa nonHoro onpefeneHna COBMECTHOrO pacnpeeneHuns, 3agaHHoro ¢opmynoit (C.9) B cOoTBETCTBUU C NMpeAano-
NOXEHUAMU TEXHUYECKOrO cneynanucTa onpeaensioT pacnpeaeneHune napamerpa gopmel B, nytem aHanuaa usmeHeHui
napameTpa MoToka oTkasoB. TeXHUYECKUIA SKCMEPT YBEPEH, YTO 3Ha4YeHMe napaMeTpa MoToka oTkasoB He byfer Bo3pac-
TaTb C pOCTOM 3Ha4YeHUii cyMMapHoit HapaboTku, HO GyaeT nNu 6onee BepoATHLIM yObiBaHUe 3HaYEHUA NapaMeTpa noToka
OTKa30B UIN €ro KOHCTAHTHOE COCTOSAHNE, TEXHUHECKWUIA IKCTIEPT NPOrHO3NPOBATL HE MOXET. AHANUTUK Ha OCHOBE JaHHOIA
nHdopmaLmn BeIbGpan paBHoMepHoe pacnpegeneHnue npu 0,5 <f < 1:

o(B)= 55 05<p<

Tak Kak Ans 4aHHOW pyHKUUW He BaXHbl 3HA4eHUA napameTpa PopMbl, He COOTBETCTBYIOLLME HEBO3paCTaHUIO 3HaYEHUA
napameTpa NOToKa OTKa30B.

Otan 2. MNony4yeHne AaHHbIX B NpoLecce UCNbITaHWIA

HaHHble 06 oTkasax nony4veHbl B npovecce ucneitaHuii. 3a 10000 Yacos cyMmapHoii HapaboTku nonyyeHo 30 cooT-
BeTCTBYytoLMx 0TkasoB (N = 30). CymMapHble HapaboTku 4O 0TKa3oB NpuBegeHbl B Tabnuue C.8.

3tan 3. bailecoBckne oLEHKU NapaMeTpoB, NoryYeHHbIe Mo anocTEPUOPHOMY pacnpeaeneHunio

[nsa cTeneHHONW MOAENU AaHHbIX, NPpU BbIOpaHHOM anpuopHOM pacrnpefeneHni, MOXHO MONYyYUTb U NMpeacTaBuTb
NPOrHo3 cpefiHero Konn4yecTsa oTkasoB M Ans BpeMeHHOro UHTepsarna B 6yayLiemM, 06o3HaueHHoTo Kak: (ty, ty + S)

_chT(IN+M+a)T Npa, B [(ty + )P - 51

PriMit)=————— T dB, .

rM) == T gg(ﬁ)ﬁ W T (g s [ PP (C.10)
N

rae N — 370 KOMMYECTBO NOMyUeHHbIX OTKa30B 3a 3afaHHyto HapaboTky U= [ [#; u c — Hopmupytowast KoHcTaHTa, 3a-
i=1
AaHHast criefyroLyum oGpasom:
-1
b2 BNPTPr(N+a) J

o=|fo (Bl -
g I(a) (tE,+TB)NB

MopcTaHoBKa COOTBETCTBYIOLMX AaHHLIX B (OPMYIy ANS anpuopHoro pacnpefeneHnsa U npumeHeHue dgopmynsi
(C.10) K faHHLIM UCMBITAHUIA [aeT anocTepuopHoe pacnpeaeneHne KonuyecTsa OTkasoB Afs WHTepBana BpemeHun B bygy-
LLiem, TaK, ecrnu HapaboTka K nocnefHeMy nosly4eHHOMY oTKasy cocTasuna 8690 yacos, ty, = (8690, t;, + s = 8690 + 6000), To

Pr(M|t)=

N _
[(3690 6000)P 8690[‘]

1 130 2258 B
Sgb 10000y ]30+2,25+M dB,

2,5

¢0,075%>?5T(30+ M +2, 25)]"
M1(2,25) 0

[o, 075(10000)® + (8690 + 6000)
N 10

me u =[]t =37463-10"" nc=[35887 102011,
i=1
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Tabnuya C.8— HapaboTka A0 0TKa3a CUCTEMBI B 3KCNIyaTaLmn

MopsakoBbIA HoMep oTkasa CymmapHas HapaboTka Ao oTkasa
1 860
2 1258
3 1317
4 1422
5 1B97
6 2D
7 2122
8 2439
9 3203
10 3298
1" 3902
12 3910
13 4000
14 4247
15 4411
16 4456
17 4517
18 4B99
19 4910
20 5676
21 5755
22 6137

Ha pucyHke C.4 npeacraBneHbl anocTepuopHble BEpOATHOCTU KonudecTBa 0TKa3oB 3a criegytolme 6000 yacos
yHKUMoHMpoBaHua cuctemsl M. Ha pucyHke C.5 npefcraeneHa KymynatuBHasa yHKLUA anocTepruopHoro pacrpege-
NeHns BEpOSTHOCTeN KonuyecTBa 0TKa3oB 3a cnegytowme 6000 yacoB pyHKLMOHMPOBaHUA CUCTEMBI. AMOCTepuopHoe
pacnpefeneHne UMeeT maTemaTudeckoe oxuaaHue pasHoe 18,24, 4yTo ¢ Haubonbluell BEpOATHOCTLIO NpeanonaraeT
19 oTka3oB 3a cnepyrowue 6000 yacoB PyHKUMOHUPOBAHUA CUCTEMBI. [10 anocTepUOpHOMY pacnpeaeneHunIo Takke MOXHO
nony4nTb 95 %-Hble rpaHuLbl Ans KonudecTsa oTkasoB. Hanpumep, BepxHAs 95 %-Haa rpaHuya cootTeeTcTByeT 95 %-HOoMy
NPOLIEHTUIIO anoCTEPUOPHOrO pachnpeaeneHns, KOTOpbliA COOTBETCTBYET 3Ha4eHMI0 28. 3TO 03Ha4aeT, YTo TONbLKo B 5 %
cnyyaes 3a crniegyiolme 6000 yacoB (yHKUUOHMPOBaHMS CUCTEMBI KONUYECTBO OTKa3oB ByieT NpeBoCXoAuTh 3HaueHue 28.
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Pr(M)
0,08 —

0,07 — o
0,06 *

0,05 .
0,04 —
0,03+ .
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0,01 .

* *e 220
0,00 eest— T R t 1 |
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KonuuecrtBo otkazos M

PucyHok C.4 — Ipadunk anocTepuopHOro pacnpeaeneHnst BEposTHOCTeH KonuyecTBa oTkasos M

KymynatusHas BepoATHOCTb
1,00
0,95
0,90 o
0,85 °
0,80
0,75 o
0,70
0,65
0,60 *
0,55 .
0,50
0,45
0,40 .
0,35 .
0,30
0,25
0,20 ®
0,154 .
0,10 i
0,05 °®
0,00 S | l | I |
0 10 20 30 40 50 60 70
KonuuyecTeo oTkasos 3a cnegyiowme 6000 4

PucyHok C.5 — Mpadhuk KyMynaTUBHON hyHKL WM anoCTEPUOPHOrO pacnpefenernsi BeposaTHOCTE KonnvecTBa oTkasos M

C.4 Peslome

Llenb faHHOro npunoxeHwWsa v NpefcTaBneHHoih B HeM WHdopMayun — norudeckoe 060CHOBaHWE MPUMEHEHUs
GailecoBCKOro NoAxoAa K Mony4YeHuto oLeHOK AMst NapameTpa CTeneHHo# Moaeny. BaiiecoBckuil NOAXOA NO3BOMSET aHa-
NNTUKY UCMoMb3oBaTh Npu pa3paboTke Mofenu npeaBapuTenbHYO UHOpMaLmo B KOMBUHaALMKU ¢ AaHHBIMW, NOMyYeH-
HbIMKU B MpoLiecce UcMbiTaHuiA. Tora Kak, Npu Knaccu4eckoMm MofXxofe, kak noka3aHo B OCHOBHOW YacTW HacTosLLero
CTaHAapTa, UCMONb3YIOT TOMbKO faHHble 0 HapaboTkax 40 0TKa3a, NONYyYEHHbLIE B X0A4€e MCMbITaHUA.

MpumMepbl, NpeAcTaBneHHble B JaHHOM NPUNOXEHUH, YKa3blBaloT Ha HeobXxoAUMOCTb MOHUMaHWA npouecca 6ait-
ecoBckoro aHanusa. K npoueccy 6aitecoBckoro aHanusa cnegyeTt npuBnekaTb aHanuTUKa, XOpoLLo pasbupatoLlerocs B
HeM, TaK Kak NocTpoeHue Mo eneil B 3ToM cllyqae uMeeT 6onee CNoXHbIi Xapakrep, YeM MPU KIlacCUYecKoM aHanuse.

BaiiecoBckue MeToAbl MOryT ObITb OMEHb MOLLHBEIMW M NO3TOMY TpebytoT GonbLueil OCTOPOXHOCTM MpU UCNONB30-
BaHuW. B yacTHoCTH, cooTBeTCTBYIOLWasA UHopMaLus, Mcnonb3yemas Ans BblGopa anpuopHOro pacnpeaeneHus omkHa
6bITb NONMHOCTLIO 060CHOBAHHOW W AOCTYMHOI ANA MCCREA0BaHUA, YTO NOAAEPXKUBAET LIENIOCTHOCTL aHanusa aHHbIX.
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Mpunoxexnue JA
(cnpaBouHoe)

CeBeaeHua 0 COOTBETCTBUU CCbISTOYHbIX HALUMOHANbHbLIX CTAHAAPTOB MEeXAYHapPOAHbIM CTaHAApPTaM,
nCnofnb30BaHHbIM B KayecCcTBe CCbIJTOYHbIX B NTPUME€HeHHOM MeXAyHapoaAHOM CTaHAaapTe

Tabnuya OAA1

O6o3HaueH1e CCbloYHOro CTeneHb O6o3HaueH1e 1 HaMeHOBaHUe COOTBETCTBYHOLLIETO
HaLMoHarnbHoro cTaHaapTa COOTBETCTBUA MeXAyHapoAHoro cTaHaapTa
rOCT P 50779.10—2000 IDT ISO 3534-1:1993 «CTtaTnctuka. CrnoBapb U yCrioBHEIE 0603HAYEHUS.
(NCO 3534-1:93) YacTb 1. BepoATHOCTb M OCHOBHbIE CTaTUCTUYECKNE TEPMUHBIY

MpumMmedaHNe — B HacToAel Tabnule MCNONb30BaHO criefytoLlee ycrioBHoe 0603Ha4YeHe CTeNeHN CooT-
BETCTBUS CTaHzapTa:
- IDT — naeHTU4YHbIR cTaHgapT.
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MoAroTOBMEHO Ha OCHOBE JMEKTPOHHOI BEPCUM, NPEAOCTaBNeHHON paspaboTUMKoM cTaHaapTa

lapHWUTYpa Apuan.

MNaaaHo u otnevataHo Bo ®IryMn « CTAHOAPTUHOOPM», 123001 Mocksa, MpaHaTHbIN nep., 4.
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