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[lpeagucnoBue

Llenn 1 npuHuuMnel cTaHgapTusaunm B Poccunckon ®egepauum yctaHoeneHsl PegepanbHbiM 3aKOHOM
oT 27 aekabpsa 2002 r. Ne 184-P3 «O TeXHNYeCKoM perynmpoBaHn», a npasuna npuMeHeHUs HaunoHanbHbIX
ctaHaapToB Poccunckon ®egepaumm — FrOCT P 1.0—2004 «CTtaHagapTnsaumna B Poccunckon degepadini.
OCHOBHbIE NONOXEHUA»

CBeaeHUA o0 cTaHpapTe

1 NMOAIrOTOBJIEH OTKpbITEIM akUUOHEPHBIM 00LECTBOM «Hay4HO-UccneaoBaTENbCKUN LIEHTP KOH-
TPONA U AnarHocTukn TexHmnueckux cuctem» (OAO «HUL KO») n TexHn4eckum KOMUTETOM MO CTaHOapTU3a-
U TK 125 «CTtatuctnyeckme Metodbl B ynpaBfeHUU KavyecTBOM NPOoAyKUMKM» Ha OCHOBE COOCTBEHHOIO
ayTEeHTUYHOro NepeBoda ctaHaapTa, yKkasaHHOro B nyHkTe 4

2 BHECEH YnpaBneHuem passutud, nHpopmaunoHHoro obecneveHnsa n akkpegmtauum eeagepansbHo-
O areHTCTBa No TeXHUYEeCKOMY peryrimpoBaHunic 1 MeTponorn

3 YTBEP>XOEH N BBEQEH B AEVCTBWE Mpukaszom ®defepanbHOro areHTcTea No TEXHUYECKOMY pe-
r'ynmpoBaHuo U metponorn ot 31 oktadpsa 2007 r. Ne 284-cT

4 HacTtodawuy ctaHgapT asnaetcda MmoandpnuumMpoBaHHbIM MO OTHOLLUEHUIO K MeXAyHapoaHOMY cTaHaap-
TY MOK 61710:2000 «CteneHHaa mogenb. Kputepuun cornacua n metogbl oueHkn» (IEC 61710:2000 «Power
law model — Goodness of-fit tests and estimation methods») nytem BHeCeHUs TEXHUYECKUX OTKNOHEHUA, OO b-
SICHEHWEe KOTOPLIX NpuBedeHO BO BBeAEHUU K HACTOodALWEeMY cTaHaapTy.

HaunmeHoBaHMe HacTodwero ctaHgapta MsMeHeHo OTHOCUTENbHO HAUMMEeHOBaHUA YKasaHHOIo MeXxay-
Hapo4dHoro ctaHgapTa anga npuseaeHus B cooteetcTBue ¢ [OCT P 1.5—2004 (noapasaen 3.5)

5 BBEAEH BINEPBbIE

VIHgbopMauus ob UMEeHeHUSIX K HacmosuwemMy cmaHoapmy nybrnukyemecs 8 eXe200H0 u3tasaeMoM UH-
opMaylIOHHOM yKalzamerne «HalyuoHarbHbie cmaHoapmsel», a meKkcm U3MeHeHUU U rornpasoKk — 8 exemMe-
CSYHO U30asaeMbiX UHpOpMayUOHHbLIX yKalamernsax «HauuoHabHbie cmaHoapmbl». B cny4dae riepecmompa
(3aMeHbl) Unu ommMeHbl Hacmosuw,e2o cmaHoapma coomeemcemesyroujee yseoomreHue byoem onybriukoeaHo
8 eXXeMEeCSYHO u3oasaeMoM UHpOPpMallUOHHOM yKa3zamerne «HaluuoHanbHbie cmaHOapmabi». Coomeemcemay-
rouast UHgbopmMmauus, yeeooMiieHue U meKkcmal pazMeuaromcess makxe 8 UHgbopmMayluoHHoU cucmeme obujea2o
ronb308aHUs — Ha oguyuanbHoOM calime PedepallbHo20 azeHmemaea 1o mexHU4eCcKoMy peaynupoeaHuro U
Memporsnoauu 8 cemu ViHmepHem

© CTtaHgapTuHdpopm, 2008

HacTtoawmnn ctaHgapT He MoXeT OblTb MOSHOCTLIO UMM YaCcTUYHO BOCTIPOU3BEAEH, TUPaXKUPOBAaH U pac-
MpocTpaHeH B KayecTBe oduLmanbHoro nsganua 6es paspeweHns PegepanbHOro areHTCTBa No TeXHUYECKo-
MY PeryimpoBaHno N MeTPOSIoru
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BBegoeHue

B HacTodAlweM cTaHgapTe onucaHa cTeneHHasa Mmoaens U gaHbl pekoMeHaaunum ans ee NCnofb3oBaHuS.
CyLIeCTBYIOT pasnnyHble Modenn onvcaHus HaaeXXHOCTU BOCCTaHaBIMBaeMbIX 0ObekToB. CTeneHHas Mo-
nenb sIBNSAETCA O4HOW N3 Hanbornee UCnonb3yeMsbiX. HacTodawmnn ctaHaapT ycTaHaBnMBaeT MeToadbl onpeae-
NeHnsa oLUEeHOK napamMeTpoB CTeNeHHOU Moaenn, KpUtepum NpoOBEPKN CornacoBaHUA ¢ He AaHHbIX, a TakkKe
MeToAbl MOCTPOEHNUA AOBEPUTENbHBIX MHTEPBANOB ANd NapaMeTpa NoToka 0TKA30B U NpeAnKLUMOHHBIX MHTEP-
BanoB ANs1 HApaboToK A0 0TKAa30B. Heobxoamumble ncxodHble AaHHbIe BKOYaoT B cedbsa Habop HapaboToK Ha
OTKa3 BOCCTaHaBMMBAEMOro odbekta Unum rpynnel MAeHTUYHBIX 00BbeKTOB. HabntogeHme 3a HapaboTkaMn 00 b-
eKTa 3aBepLiaroT B MOMEHT nocneaHero otkasa. Bece BbixogHble AaHHbIE 3aBUCAT OT TUMNA paccMaTpUBaeMoro
obbekTa.

HekoTopble MeToabl TPEOYIOT NPUMEHEHUSI KOMMNbIOTEPHBLIX NMPOrpamMm, NOCKONbKY SIBNSILOTCS BeCbMa
CNOXHbIMW. [NpeacTaBNeHHbIE B HACTOSILLEM CTaHAapTe anropuTMbl MOTyT ObITb UCMONL30BaHbI AN CO34aHUA
KOMMNbIOTEPHBLIX MPOrpamMm.

B oTnn4ne oT NpUMEHSEMOro MeXXayHapoaHoro ctaHgapTta B HAaCTOSALWMN cTaHdapT He BKMHOYEHb! CChIN-
kn Ha MOK 60050-191:1990 « MexxayHapoaHbIX 3nekTpoTexHU4Yeckn cnosapbs. [ NaBa 191. HageXXHOCTh U Ka-
YEeCTBO YCNyr», KOTOPbIA HeuenecoobpasHo MNPUMEHATb B HaLWOHaNbHOM CTaHOapTe WU3-3a OTCYTCTBUS
MPUHATOrO rapMOHU3NPOBAHHOIMO HaUMOHaNbHOro ctaHaapTa. B cOOTBETCTBUM C 3TUM M3MEHEeHa CTPYKTypa
HacToslero ctaHgapTa. ConoctaBneHUe CTPYKTYPbI HACTOALLEro ctaHgapTa CO CTPYKTYPON MexXayHapoaHoro
ctaHgapta MOK 61710:2000 npuBeageHo B gononHutensHoM npunoxkeHnn C. Ccbinka Ha HauWoHanbHbIN
CTaHOapT BblAeneHa B TEKCTe cTaHAapTa KYPCUBOM.

IV
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(MIK 61710:2000)

HAUMWOHANBbHBIWN CTAHOAPT POCCUUCKOWN PEOEPALUMN

CTtaTuctnveckune Metobl

CTENEHRHAA MOAEJb. KPUTEPUU COIMACUA W METODbl OLLEHKW

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

[lata BBegeHnsa — 2008—06—01

1 Obnactb NpMeHeHUA

HacTtoawumin ctTaHgapT ycTaHaBnMBaeT MeToAbl onpeaeneHnsa ToOHYe4YHOM OLLeHKM NapaMeTpOoB CTEeNeHHOM
MoJenu, NOBEepUTENbHBIX MHTEPBASOB ANA napamMeTpa NnoToka O0TKa3oB, NpeaUKLMOHHBIX MHTEPBAarioB 411 Ha-

pPaboTOK 40 ByAYLLMX OTKA30B U KpUTEPWUK cornacust Ang cteneHHon Mmogenm Ha 0CHOBE faHHbIX BOCCTaHAaBIN-
BaeMbIX ODBLEKTOB.

2 HopMaTuBHbIE CCbINKN

B HacTodlemM cTaHgapTe UCNoNb3oBaHa HOpMaTUBHAaA CChIflka Ha cneayrowun ctaHaapT:

[OCT P 51901.16—2005 (M3K 61164:1995) MeHneOxmeHm pucka. losbilueHue HaodexHocmu. Cma-
mucmuyeckue Kpumepuu u Mmemoosi cyeHku (M3K 61164:1995 «lloekiweHue HadexxHocmu. Cmamucmuyec-
Kue Kpumepuu U Memaoob! oUueHKUu», MOD)

[TpumeyaHwue—Illpn nonb3oBaHMM HACTOALWMM CTaHOAAPTOM LenecoobpasHo NPOBEPUTb AENCTBUE CCbINMOM-
HbIX CTAHOAPTOB B WHMPOPMALMOHHOW cuUCTEME ObWero nonb3oBaHUA — Ha odwuumanbHoOM cante PeaepanbHOro
areHTCTBa rno TEXHNYECKOMY PeryrnmpoBaHnio u MeTponormm B cetn VIHTepHeT nnmn no exerogHo ndgaBaemMomy MHpopmMa-
LMOHHOMY yKa3aTento « HaymoHarnbHble CTaHAAPTLI», KOTOPbLIM ONYyONMKOBAH NO COCTOAHUIO HA 1 SSHBAPSA TEKYLWEro roga, u
N0 COOTBETCTBYIOLWMM EXEMECAYHO N3JABAEMbIM MHMPOPMALMOHHBIM yKa3aTensm, onybnmkoBaHHbIM B TEKYLLEM roay.
Ecnun cCbiNoYHbIM CTAHAAPT 3aMEHEH (M3MEHEH), TO NPU NONb30BAHUN HACTOALWMM CTAHOAPTOM CrieyeT PyKOBOACTBO-
BaTbCH 3aMEHSIIOLWMM (M3MEHEHHBIM) CTaHAAPTOM. ECnK CCbINOYHBIM CTAaHAAPT OTMEHEH BE3 3aMEHbI, TO NONMOXEHNE, B KO-
TOPOM JaHa CCbINIKa HA HEro, NPUMEHSIETCS B YacTW, HE 3aTparvBatoLlEN 3TY CChISIKY.

3 O60o3HauYeHUNA

B HacTosiLeM cTaHaapTe NpMMeHsaTCa creayowme o6o3HavYeHns:

B — napameTp PopMbl CTENEHHON MOAENWN;

B — oLeHKa napameTtpa opMbl CTENEHHON MOAENN;

Big, PBug  — HWXKHSAA 1 BEepXHASA AOBepUTeNbHbIe rpaHuLbl ANA napamMmeTpa [3;

C? — cTaTucTuka kputepus cornacusa Kpamepa-Museca;

o (M) — KpnTr4eckoe 3HadeHne CcTaTUCTUKK KpuTepua cornacua Kpamepa-Museca Ana ypoBHA 3Hauu-
MOCTMW v;

v — cTaTUCTUKA KPUTEPUS cornacus Xu-ksaapar:

15 (V) — KBaHTWUMb ¥ “-pacnpedeneHnsi ¢ v cTeneHsamMm cBo6oapl YPOBHS v;

d — KOJTMYECTBO UHTEPBAaNOB ANdA rpynn 0TKa30B;

E[N(t)] — MaTeMaTudyeckoe OXXgaHue KornnmyecTBa O0TKasoB 3a BpeM4 [

E[t] — MaTeMaTnyeckoe oxmagaHne HapaboTKM A0 j-ro oTKasa;

U3pgaHne odbvumanbHoe
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E[N[t(/)]] — oueHKa MaTeMaTU4ecKoro OXuaaH1a KoNMYecTBa oTkasos Ao i(/);

E[z}] — OlleHKa MaTeMaTU4eCcKoro oXkuaaHusa HapaboTKU A0 j-ro 0TKasa;

F, (v, Vo) — KBaHTUNb F-pacnpefeneHus c (vq, v,) cTeneHsamm cBoboabl ypoBHS v;

] — 0DWMN MHOEKC:

f — 0DLWMN MHOEKC:

k — KONMNYEeCTBO ODBLEKTOB:

[, U — MHOXUTENW, UCMONb3yeMble NpU BbIYUCIEHUN FpaHUL, AOBEPUTENbHBIX MHTEPBAaNOB ANA napa-
MeTpa NoToKa OTKa30B;

3 — napameTp MacwTtaba cteneHHOW MoOenu;

) — oueHKa napameTpa MaclTaba cTeneHHoW Moaenu;

M — napameTp cTaTucTudeckoro Kputepua Kpamepa-Museca;

N — KONMNYEeCTBO OTKA3O0B;

l\{f — KONMYECTBO OTKa30B ANS J-ro 00beKTa;

N(t) — CyMMapHoe KONMMYeCcTBO OTKa30B 3a Bpem4a {;

NIHD] — CYMMapHOe KONMYecTBO OTKa30oB 3a BpeMs K/);

R — Pa3HOCTb MexXay NopsaKkoBbIM HOMEpPOoM bOyayLiero (MporHo3npyemMoro) otkasa v nopsakoBbIM
HOMEpPOM rnocnegHero (Habnwaaemoro) oTkasa;

T — CyMMapHasi HapaboTka;

T — NPOACIKUTENBHOCTL UCNBLITAHUIA C OrpaHUYEHHBIM BpeMeHeM HabnioaeHun;

7}. — MONHaga cymMapHagd HapaboTka angd j-ro oobLekTa;

T, TRy ~ — HWKHASA U BepXHAA NpeanKUMOHHbIEe rpaHuLbl Ana HapaboTku Ao R-ro dbyayulero oTkasa;

T ver — oueHKa MeanaHbl Hapabotku ao (N + 1)-ro oTkasa;

t — HapaboTka [0 /-0 0TKa3a;

tfj — HapaboTKa A0 I-ro oTKasa j-To 0bbeKkTa;

Ly — NPOACITKUTENBHOCTb UCNBITAHUNU C OrpaHUYeHHbIM KONMMYEeCTBOM OTKa30B;

th — HapaboTka Ao N-ro oTkasa j-ro obbekTa;

rHi—1), (i) — KOHeYHble TOYKW I-ro MHTepBana HapaboToK ANnd CrpynnMpoBaHHLIX OTKA30B;

Z(1) — napameTp NoToKa OTKa30B B MOMEHT BpeMeHMN f;

Z(1f) — OleHKa napamMeTpa NoToka 0TKas3oB B MOMEHT BPeMeHMN f;

ZmZyg  — HWKHAA U BEPXHAA AOBEepUTENbHbIE rpaHuLbl ANA napamMeTpa NoToka OTKasoB.

4 CteneHHasa moaenb

CTatTnctnyeckne mMetoabl AN CTeNeHHOW MOAeNy UCNOoNb3YT OTKasbl N HapaboTKW, NoNydYeHHble Npu
MCMbITAHNAX U OMbITHOW U CEPUAHON 3KCnnyaTaLnn.

Hwke npuBeaeHbl OCHOBHbIE ypaBHEHUSA cTeneHHon mogenn. Obwue cBeaeHnsa 0 CTENEeHHON Moaenu
npuBeaeHbl B NPUIMOXeHUn A, a npumMepbl ee NpUMeHeHns — B npunioxeHuu B.

MaTtemMaTtundeckoe OxXKNgaHNE CYMMapPHOTIO KOJTIMHECTBd OTKA30B 3d BPEMHA [
E[N@] =2tP, a>0,p>0,t>0,

rAe A — napameTp MacwTaba; 3 — napameTp opmMbl (0 <3< 1 COOTBETCTBYET YMEeHbLUALWEeMYCd napameTpy
10TOKa OTKa30B; 3 = 1 COOTBETCTBYET NOCTOAHHOMY NnapamMeTpy NoToka 0TKasoB; 3> 1 COOTBETCTBYET yBENNYK-
BaloLLEeMyCA napamMmeTpy NoToKa O0TKas0B).

[TapameTp noToKa OTKA30B B MOMEHT BpeMeHMU [

2(1) = % EN®] = 2pt* " t> 0.

Takum obpasom, napameTpbl AN B BNUSIIOT HA NapaMeTp NoToKa OTKA30B B 3aJaHHbLIN MOMEHT BPEMEHMN.

B 6.2 npuBegeHbl METOALI OnpeaeneHns oUueHKU MakcumManbHoro npasgonogobust 4na napameTpos A U .
B 6.3 nprBeaeHbl KpUTEPUU cornacusa Ans cteneHHon moaenun, ae 6.4 n 6.5 — MeToabl onpegeneHnsa AoBepu-
TeNbHOro MHTepBana. B 6.6 npnBeaeHbl MeToabl onpeaeneHna NpeankLMoHHOro MHTepBana, a B 6./ — Kpute-
DUN NPOBEPKN paBeHCTBA NapaMeTpoB POPMBIL.

2
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Mogaenb npocTta ans oueHkn, HoecnnP< 1, tTeopetmndeckn z(0) = « (z(t) cTpeMnTCs K OECKOHEYHOCTU NPX
t, cTpemawemcsa K Hynto) n z(oo) = 0 (z(t) cTpemMuTcs K Hyno npu t, cTtpemsilemcs K beckoHeyHocTn). OaHako
8TU TeopeTuveckne rpaHnubl He BNUSIKOT Ha NpakTudeckoe UCNonbL3oBaHnue Moaenu.

5 Tpeb6oBaHUA K AaHHbIM

5.1 BapuaHT 1. U3BecTHbI HapaboOTKN A0 KaXaoro oTkasa oHOro UM HeCKosNIbKUX 06 bLEKTOB U3
O4HOU COBOKYMNHOCTU

OObIMHO MeToAbl OLEHKN NpeanonarareT, YTo Habngaemble HapaboTKM onpeaensaTcs TOYHBIMA MO-
MEeHTaMuM NOABIIEHUSA OTKa3a eMHCTBEHHOro BoccTaHaBIMBaeMoro obbekta unm Habopa oanHakoBbIX BOCCTa-
HaBnMBaeMbIX 0bbekToB. PucyHkn 1—3 UNMOCTPUPYIOT TO, Kak onpedenaTb HapaboTkm B Tpex oOLumX
cryvyasix.

5.1.1 BapuaHTt 1a). OaMH BoccTaHaBNMMBaeMbI OO BHEKT
[na ogHoro BocctaHaBnMBaemMoro obvekra, Habnogaemoro ¢ MoMeHTa BpemMmeHn 0 40 MOMeHTa BpeMe-

HU T, UHTepBan BpeMeHN O MOMeHTa oTKasa !, ABNndaeTca HapaboTKou (UCKITloYaeTca BpeMsa pemMoHTa 1 nNpo-
CTOA) A0 I-ro 0TKasa, Kak rnokasaHo Ha pUcyHke 1.

/L

A — HopmanbHoe yHKUUOHMpoBaHue, B — npoctoun

A

B

PucyHok 1 — OauH BocCcTaHaBNMBaAEMbIN ODBEKT

McnbliTaHUa ¢ orpaHnyeHHbIM BpeMmeHeM HabnogeHunin npoBoAdAT 40 MOMEHTa AOCTUXKEeHUA HapaboTKN
T*, KOTOpbIN He coBNagaeT ¢ MOMEHTOM OTKa3a, a UCNbITaHUA ¢ OrpaHU4YeHHbIM KONMMYEeCTBOM OTKa30B NPOBO-
OAT 4O MOMeHTa BO3HUKHOBEHUA N-ro oTkasa, T. e. Ao HapaboTku t,,. [ina obpaboTku pesynbTaToB UCTIbITaHUA
C OrpaHU4YeHHbLIM BpeMeHeM HabnioaeHUn N ¢ orpaHUYeHHbIM KONMMYECTBOM OTKA30B WUCMOMb3YOT pasHble
dpopmynbl.

5.1.2 BapuaHTt 1b). Heckonbko uaeHTUYHbIX BOCCTaHaBNIMBaeMbIX 00BHEKTOB, HabnwgaeMbiX B
Te4YeHUe Oo4HOro U Toro XXe UHTepBana BpeMeHu

[MpeanonaraeTcs, 4To UMeeTca kK 06 bEKTOB 13 OQHOW COBOKYMHOCTU, TO eCTb 0OBbEeKTbl ABNA0TCA NaeH-
TUYHBIMW N PYHKLMOHUPYIOT B OMHAKOBbLIX YCNOBUAX OKpYXKatoLen cpeabl 1 Harpy3kn. Ecnn obbekTbl Habnto-
0atoT OO0 AOCTMKEeHUs HapaboTku T*, koTopasa He coBMagaeT ¢ MOMEHTOM OTKa3a (MCMbITaHUA C OrpaHUYEeHHbIM

BpeMmeHeM HabnogeHun), Toraa gaHHble o HapaboTkax o0beANHANT, MPOEKTUPYA MOMEHTLI 0TKasoB (£, 1 = 1,
2 ..., N) ana Bcex kK cucteM Ha oHYy OCb BpeMeHU, Kak NokasaHo Ha pUCYHKe 2.

A

0 t t, t

*
ARERTY, T

A — 1-1 006bekT; B — 2-1 0bbekT; C — K- 0b6bekT; D — 0bbeanHeHHbIW nNpouece

PucyHok 2 — Heckonbko MAeHTUYHbIX BOCCTAHABMMBAEMbIX OO BEKTOB, HAabntogaemMbiX B
TEYEHUE OQHOrO U TOro e MHTEepBarna BpeMeHn
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5.1.3 BapuaHT 1c¢). Heckonbko naeHTUYHbIX BOCCTaHaBNMuUBaeMbIX 00beKTOB, HabnwgaeMbixX B
TevyeHUe pa3fIMYHbIX MHTEPBanoB BPEeMeEHU

Ecnu He Bce 0ObekTbl PYHKLIMOHUPYIOT B TEYEHUE OAHOTO U TOTO e MHTEepBana BpeMEHU, TO MOXHO CUK-
TaTb, YTO BpeMd npekpaweHna HabnogeHun yaoenetsopsaeT ycnosuto 7, < T, < ... < T,. [laHHble 00 oTKa3ax
00 BbeANHAIOT, HaKNaabIBasi BCE MOMEHThI OTKA30B BCEX 0OBLEKTOB K Ha 0DLLYIO OCb, KaK MoKasaHo Ha PUCYHKe 3.
HapaboTtkn go otkasat, i=1, 2, ..., N, rae N — obLiee KonnM4yecTBo OTKa3oB, NCCNeayoT COBMECTHO MO BCEM
obbekTam K.

A — 1-1 00bekT, B — 2-1 0b6bekT, C — 3-1 00beKT; D — k-1 0ObekT, { — Bpems

[MTpnmeyanwne—Ecnn kaxabin 00bEKT — cucTema nNporpaMmHoOro obecneveHnsi, To A4eNCTBUA MO PEMOHTY
AOIMXHbI ObITh NPUMEHEHbI N0 BCEM CUCTEMaM, B TOM YMCIE U K HE OTKa3aBLUUM.

PucyHok 3 — HeckonbKko BOCCTaAHABMMBAEMbIX OOBEKTOB, HADNIDAAEMbIX B TEHYEHUE
Pa3NN4YHbLIX UHTEPBANOB BPEMEHMN

5.2 BapuaHT 2. U3BeCTHbI UHTEpBanbl HapaboTOK ANA rpynn oTKka3oB OAHOro UM HEeCKONbKUX
001 EeKTOB U3 OAHOU COBOKYNMHOCTMU

OTOT anbTepHaTUBHbLIM METO UCTMIONbL3YIOT, Koraa MMeeTcs XOTH Obl ABa 0ObekTa U AaHHbIE COCTOAT U3
M3BECTHbLIX MHTEPBANOB BPEMEHU, B TEUEHNE KOTOPbIX NPONIOLLUMC N3BECTHOE KONMMYECTBO OTKA30B.

[lepuon HabnoaeHnn [MHTepsan (0, T)] aenart Ha d nHTepeanoB 0 <, (1) < K2) < ... < {d). I-1 UHTep-
Ban — oTpe3ok BpeMeHU oT H{i—1)po i), i=1,2, ...,d, rae {0) = 0, {d) = T. BaxkHO OTMeTUTb, YTO NPOAOIIKU-
TeNbHOCTN NMHTEPBAlOB BPEMEHU U KONMMYECTBO OTKA30B B KaXKAOM U3 HUX MOTYT ObiTb HE OANHAKOBLIMU.

5.3 BapuaHt 3. U3BeCcTHbI HapaboTKNU A0 KaXAoro oTka3da HeCKONbKUX BOCCTaHaBlNUBaeMbIX
00BEKTOB U3 pa3sNUYHbIX COBOKYNMHOCTEN

[MpeanonaraeTtcs, YTO CYLIeCTBYET kK OOBLEKTOB, KOTOPLIE HE NpUHaaneXaT K 0AHOW COBOKYMHOCTU U UX
HeobXxoanMMOo CcpaBHUTL. ECnn KaXkabld OO BLEKT HYXKHO pacCMOTPETh OTAENBHO, HEODXOAUMO UCMOMb30BAaTHL Ba-
puaHT 1a) B 5.1.1.

Ecnn gomkHO BbITb BLIMOMHEHO NMPAMOe CpaBHEHME CUCTEM B Ka4ecTBe paclumpeHuns 5.1, Heobxoanmo
MCNONb30BAaTh crneayoLlme odbo3HavYeHUs:

ty. — BpeMs I-ro oTKasa Ans npolecca, COOTBETCTBYHOLLEro j-My OOBEKTY;

Nj — KONMUYECTBO OTKA30B, HAbNtoaaemMbIX Y j-ro 0O beKTa;
ty — Bpems N-ro oTkasa j-ro obbekTa;

rne1=0,1,2,..,Nunj=1,2, ...k

6 Ctatncrnyeckme oUueHKMN U KpUTepun

6.1 Kpatkuu o630p

B BapuaHTe 1 (M3BeCTHbI HApPaboTKM A0 Kaxkaoro oTkasa) gaHo onnucaHue Ans UcnbitTaHW ¢ orpaHnYeH-
HbIM KONMMYECTBOM OTKa30B NMpu 0HOM BOCCTaHaBNMMBaeMOM 0bbekTe, T. e. koraa k = 1. Bce peaynbTaTbl COOT-
BETCTBYIOT 0AHOMY 0OBbeKkTy. PopMynbl ANA AaHHbLIX C OrpaHUYeHHBIM KONMYECTBOM OTKA30B npeanonaratorT,
4YTo K MAEHTUYHBLIX ODBEKTOB HAbNAAaT B TeYeHe 0gHOro MHTepBana speMeHu. MNpu Hann41Mm ToNbLKO OOHO-
ro BOCCTaHaBnMBaemMoro obvekta k = 1. MeTtoabl onpeageneHns ToHeUHbIX OLEHOK /151 BCeX BbILLIEYNOMSIHY ThIX
crnydaeB npusegeHbl B 6.2.1. CooTBETCTBYOWME METOAbI AN cnydas, korga Bce obbekTsl Habnwogannuch B
pasfindHble OTPE3KU BpeMeHW, npmBeaeHsbl B 6.2.2. Metoabl Ans cny4ast AaHHbIX ¢ OrpaHUYeHHbIM BpeMeHeMm
HabnoaeHNn anga rpynn oTKasoB nNpuBegeHbl B 6.2.3.

4
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COOTBETCTBYIOLLNA KPUTEPUX cornacus, onnMcaHHblM B 6.3, A0MKeH NPUMEHATLCS nocne onpeaeneHus
TOYEYHbIX OLleHOK napamMeTpa B COOTBETCTBUMN C 6.2. OTU KpUTepun n metoabl (CM. 6.4—6.7) ansa onpegeneHns
NHTepBanbHbLIX OLIEHOK pasnuyatoT TOMbKO Cny4Yan M3BEeCTHbIX HapabOoTOK A0 KaXAoro oTkasa [T. €. Bce cuTya-
L1 BapuaHta 1—1a), 1b) u 1c)] n cnyyan M3BECTHLIX UMHTepBanoB HapabOoTOK ANSA rpynn OTKa3oB (T. €.
BapuaHT 2).

[Tpumeyanune—Ona manbix BEIDOPOK METOAL! onpeaeneHnss NPUBNMKXeHHbIX OLUEHOK crneayeT NPUMEHATb C
BONbLWON OCTOPOXHOCTBIO.

6.2 To4deuyHad ouUeHKa

6.2.1 BapuaHt 1a) u 1b). UaBecTHbI HapaboOTKM OO0 KaXAoro oTkasa

MeToqd NnpUMeHAT TOMbKO B TEX Clnydasax, korga HapaboTka Obina 3apuKCcupoBaHa 414 KaXaoro otkasa
B cooTBeTCcTBMM € 5.1.1 1 5.1.2.

Lar 1. BelaucnawT cymmy:

— | (UcnblTaHUA ¢ orpaHU4eHHbLIM BpeMeHeM HabnoaeHnin),

/'r-_
e,
-

N
S1 — Zln
j=1
N ([t
S, = Z In (UCNbITAHUA C OrpaHUYEeHHbIM KONMUYECTBOM OTKa30B).
j=1

N
\tf /
War 2. BeiMUcnaloT HecMelleHHYIo OoLeHKY napameTpa popMbl 3:

A N -1 y
B = S (UCNbITAHUA C OrpaHUYEHHBLIM BpeMeHeM HabnoaeHnn),
1
A~ N -2
B = (McnblTaHUA ¢ orpaHUYeHHbIM KONMMYEeCTBOM OTKa30B).
S
Lar 3. BbluMcnsoT oueHKy napamMmeTpa Mmacwtada A
A N y
A= _ (KUCMbITAHUS C OrpaHNYEeHHbIM BpeMeHeM HabnoaeHni),
A N
A= ; (UCMbITAHUS C OrPaHNYEHHBIM KONTMYECTBOM OTKa30B).
(Epg)

Lar 4. BeldncnawT oueHKy napamMeTpa NoToka oTka3oB z(f) B MOMeHT BpeMeHU ¢ > O:
2(t) = AptP .

MpumeyaHnmne— z(f)ABNAETCA OLEHKOWN NapameTpa noToka oTkasos Ans f u3 guanasona gaHHbiX. OUueHKu s
byaywmx 3Ha4YeHUn £ MOryT ObITb MONYyYEHbl TOYHO TaK Xe, HO AOITKHbI UCMONb30BATLCH C OObIYHLIMU NPEA0CTEPEKEHUS-
MW, CBSA3AHHBIMW C SKCTPanoOnsunen.

Lar 5. Ha ocHoBe N BbIFBTEHHbBIX OTKA30B, NOCNeaHNN U3 KOTOPbIX NPpoM3oLlesr B MOMEHT BpeMeHMU f,,
MOXXHO NMONMYyYUTb OLLeHKY MeaunaHbl HapadboTkn ao (N + 1)-ro otkasa:

1
~ OsN+1 _ 1 .
Ty =ty expl— (MCnblTaHWUA ¢ OrpaHNYEeHHbLIM BpeMeHeM HabnoaeHnn),
NBIN -1
- _
~ OsN+1 _ 1
Ty.1 =ty exp I\!IB/N > (MCNbITaHUA C OrpaHNYeHHbIM KONMMYEeCTBOM OTKa30B).

6.2.2 BapuaHT 1c). U3BeCTHbLI HapaboTKM A0 KaXaoro oTkasa

MeToa NpUMEHSIIOT TOMBKO B chnyvae, Korga M3BeCTHbl HapaboTKM A0 KaXKaoro otkasa B COOTBETCTBUM
c51.3.

Lar 1. CobupatoT gaHHble 0 HapaboTkax Ao oTkasa t, i =1, 2, ..., N,rae N — obLlee KonM4ecTBO OTKa-
30B NO kK obbekTam U 7} (=1, 2, ..., Kl — BpeMsl OKOH4YaHUA HabnogeHU 3a j-M 0D BEKTOM.

lar 2. OueHka MakcumanbHoro npasaonoaobus fana napameTtpa popMebl B ABNSETCA pelleHneM ypas-
HEeHUS
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K R
N> TPnT
N N 2 Al
i=1 i
2T
J=1

[na pelwleHna ypaBHEHUS UCNONb3YIOT UTepaTUBHBLIN MeTo4.
Lar 3. BbluMcnsitoT oLeHKY napamMmeTpa Mmaclwitadba A

N
k ; |
2.7,
j=1
Lar 4. BeldMcnaloT OLUEHKY napamMeTpa notoka oTkasoB z(t) ana spemeHn t > 0:
Z(t) = aptP .

) =

MpumeyaHne— z(t)aBNAETCA OLEHKON NapameTpa NoToka OTKa3oB Ans { 3 gnanasoHa AaHHbIX. OLueHkn ans

6y,El,yLLI,HX 3HAYEeHUN MOTYT ObITb MNOJ1iy4Y€Hbl TOHHO Tak Xe, HO A0JPKHbI UCTMNOJb30BATbCH C OObIYHBIMIA rNnpeaocrepeXxeHnA-
MW, CBA3AHHBIMWU C SI{CTpaI'IOJ'IFILI,HEﬁ.

6.2.3 BapuaHT 2. U3BeCTHbI UHTEpPBanbl HapaboToOK ANA rpynn oTkasoB
MeToa NPpUMEHSAIOT, Koraa Habop AaHHbLIX COCTOUT U3 M3BECTHBLIX UHTEPBASOB BPEMEHU, B TEYEHUE KOTO-
DbIX MPOM3OLUIO N3BECTHOE KONMYECTBO OTKA30B B COOTBETCTBUK C 5.2.

Lar 1. N3 HaBopa AaHHbIX BbIGMPaloT KONMMYecTBo oTkasoB N, 3adUKCUPOBaHHBIX B i-M MHTEpBane
[t(i—1), #())], i=1,2, ..., d. OBLlee KONMYEeCTBO OTKA3OB:

N=>»N,

j -

Ma

Il
A

{

War 2. OueHka MakcumarnbHoro npaeaonoaobus f napameTpa dhopMbl B ABASIETCA KOPHEM ypaBHEHUS

1O nt(D) -G -t - o

1P -1t - 1P

OueBuaHo, yto [H0)]¥ = 0 u [{(0)F In#(0) = 0. Mocne HopManu3auum YneHoB #(.) oTHocuTenbHo H(d) YneH
Int(d) ncyesaet. Ana peweHna ypaBHEHNA OTHOCUTESbHO 3 UCNONb3YIOT UTEPaATUBHBIN MeTOoA.

Lar 3. BeMmMcnaoT oueHKy napameTpa Mmaclwitada A
=
f(d)’
Lar 4. BelMACIAIOT oUeHKY napameTpa NoToka oTkasoB z(f) Ana npou3BonbLHOro BpemMeHun > 0:
5(t) = Apth .

N.

!

Mo

Il
A

!

MpumeyaHune— z{({)ABNASTCA OLEHKON NapameTpa rnoToka oTkasos Ans { u3 guanasoHa gaHHbiX. OLeHKu ans

6y,D,yLLI,I/|X 3HA4YEeHuU t MOTYT ObIThb Nnory4veHbl TOYHO TakK XXe, HO AO0JIXXHbl UCTNOJNb30BaTbCH C OObIYHBIMMW NnpeaocrTepexxXeHnA-
MW, CBA3aHHbIMW C SI{CTpaI'IOJ'IFILI,HEF‘I.

6.3 Kputepuu cornacusn

6.3.1 Cnyyan 1. U3aBecTHbl HapabOTKUN 40 KaXAoro oTkasa
6.3.1.1 Kputepuin Kpamepa-Muszeca

Lar 1. BeldmucnaloT 3 cooTBETCTBUM € 6.2.1 Unn 6.2.2, war 2.

Llar 2. BelMUCNAT cTaTUCTUKY KpuTepuda cornacna Kpamepa-Museca:
B g _2

& .
c2__1 Y (£ _[21—1]
12M  j=1 |\ T 2M

rae M=Nwu T =T (mcnbiTaHUA € OrpaHNYEHHbLIM BpEeMEHEM HabntoaeHUI),
M=N-1unT=t,(ncNbITaHKA C OrpaHUYEHHbIM KONMMYECTBOM OTKa30B).

Lar 3. OnpegenatoT no 1abnuue 1 KpUtndeckoe 3HaveHue kputepus Kpamepa-Museca Cégo(M) Ons
ypOBHS 3Ha4YUMMocTh 10 %.

6
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Tabnwuua 1— Kputnyeckne aHaveHus kputepusi cornacus Kpamepa-Muzeca ans ypoBHs a3Haummoctn 10 %

y Kputudeckoe 3Hzaqume CTaTUCTUKM y Kputudeckoe 3H23L|eHme CTATUCTUKK
Co,90(M) Co,90(M)
3 0,154 13 0,169
4 0,155 14 0,169
5 0,160 15 0,169
6 0,162 16 0,171
/ 0,165 17 0,171
8 0,165 18 0,171
9 0,167 19 0,171
10 0,167 20 0,172
11 0,169 30 0,172
12 0,169 > 60 0,173

[TpnmevaHwmns
1 Insa ncnbitTaHun ¢ orpaHnveHHon HapabdboTkom M = N.
Z2 Hns nenbltaHWm € orpaHnYeHHbIM KOonmyecTBom oTkazoe M= N — 1.

Lar 4. Ecnn
CZ > C&QO(M):

rMNOTE3Y 0 COOTBETCTBUM AaHHBLIX CTENeHHOM MoaeNM OTKINOHAT. B NpOTUBHOM criydae NpUHUMaoT pelleHue
O COOTBETCTBUM AaHHbLIX CTENEeHHOW Moaernin.

6.3.1.2 ['padpmnyecknn metoa

Ecnu n3BecTHbl HApaboTKM A0 KaXXa0oro oTkasa, And nonyyeHunst 4ononHNTENLHON MHQOPMAaLIMN O COOT-
BETCTBMU JaHHbIX CTENEHHON Moadenn MOXHO UCMONb3oBaTh rpadgpudecknid metoq. OH TpebyeT NocTpOoeHUS
rpadorka MaTemMaTiecKoro oXXnagaHua HapaboToK A0 /-ro oTKasa E(tj) B COOTBETCTBUW C HAbNogaeMbIMU Hapa-
boTKaMu Ao j-ro otkasa. bonee nogpobHoe onucaHne meToaa NpUBeaeHO B NPUNoXKeHun A.

War 1. BelamcnstoT B B cooTBeTCTBUM ¢ 6.2.1, war 2 n 2. B cooTBeTCTBMM ¢ 6.2.1, war 3.
LUlar 2. BeMUCHS0T OLEeHKY MaTeMaTUYECKOro oXxunagaHus HapaboTkn Ao j-rootkaza ansaj=1,2, ..., N

Lar 3. NzobpaxatoT rpadmk E(f;) B 3aBUCMMOCTM OT {; B MAEHTUYHBIX NINHENHBIX KoopAnHaTax. Buay-

anbHas cormacoBaHHOCTb TOYeEK rpadorka ¢ nNpamMon, Nnpoxoaallen Yepes Hadano koopauHat nog yrnom 45°,
ABNAETCA CYOBLEKTUBHON Mepon MPUMEHUMOCTU MOOENMN.

6.3.2 BapuaHT 2. U3BeCTHbI UHTEpPBanbl HapaboToOK ANA rpynn OoTKa3oB
6.3.2.1 Kputepun y *

LlHar 1. BeiducnsatoT ﬁ B COOTBETCTBUN C 6.2.3, war 2 u % B COOTBETCTBUM C 6.2.3, war 3.
Lar 2. BeldncnawT mateMmaTundeckoe oXXuagaHue Konnvectsa OTKasoB B UHTepBane [H(7— 1), K1)

e; = 141tN® -1t - P}

War 3. Ans kaxgoro nHTepBana e, He A0MKHO BblTb MeHee 5. B criydyae HeobXxoanMoCTU CMEXHbIE NH-
TepBasnbl HeobxoauMo obbeaAnHATL A0 BbiNonHeHus Kputepus. na d nHTtepeanoB (nocrie obbegnHeHnsa Npu

HEOBX0AMMOCTH) U C COOTBETCTBYIOLLIMMUN 3HAYEHUSIMU N, BLIMUCTISIOT CTATUCTUKY ¢ © aHanorndHo 6.2.3:

2
2 = 9 (N; —e;) |

i=1 €
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LWar 4. OnpegenawT KpUTUYECKOoEe 3HaYveHUe xago(d — 2), ncnonb3sya tabnuuy xz-pacnpeﬂeneHMﬂ

c (d — 2) cteneHsamu cBoboabl 1 ypoBHeM 3HauMmMocT 10 % (cMm. Tabnuuy 2).
War 5.EcnuTecToBas cTaTUCTMKA ¥ © NPEBbLILLAET KPUTUYECKOE 3HAYEHME xago(d — 2), TUnoTesy 0 CooT-

BETCTBUM CTENEHHOW MOoAeNn CrpynnupoBaHHbIM AaHHbIM OTKINOHAT. B npoTnBHOM crnyvyae genaroT BbIBOA,
4YTO AaHHble COOTBETCTBYIOT CTEMNEHHON MOoAdenu.

MpumeuyaHune— Kputepuii y° sBNsieTcst KpUTEPUEM GONbLUKX BbIGOPOK, MOCKOMNbKY A1 BbISBIEHWS OTKIOHE-
HUSA OT CTENEHHOWN MOAENN OH TPebyeT bonblunX HABOPOB AAHHbLIX.

Tabnwuwya 2—KBaHTunm xz-pacnpeﬂeneHMﬂ

CTenenu cBobofbl v %6.05 (V) %690 (V) %6.95 (V)
2 0,10 4.61 5,99
4 0,71 7,78 0,49
o 1,64 10,65 12,59
8 2,73 13,36 15,51
10 3,94 15,98 18,31
12 5,23 18,55 21,03
14 0,57 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
227 12,34 30,81 33,927
24 13,85 33,20 36,42
20 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
30 23,30 47,19 50,96
38 24 .91 49 50 53,360
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 02,80
80 60,39 06,58 101,88
82 62,14 08,78 104,13
90 69,13 107,57 113,15
02 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 Q7,49 142,40 148,78
200 168,28 226,02 233,99
z, -1,64 + 1,28 + 1,64

[MTpnmevaHwms

1 JlnHenHas HTeEPNONAUNA NPOMEXYTOUHbLIX 3HAYEHUWN SBNAETCA 4OCTATOYMHO TOYHOWN,
2 Hna 6onblwnx 3Ha4YeHUN v NCNOSb3YIOT NPUBNNXEHNE %E = [(z,, + V2v —1)?1/2 (Z, — KBaHTUITb HOPMWMPOBAHHOTO

HOpMAanbHOIoO pacnpeaeneHnst ypoBHs p).

6.3.2.2 ['papmnyecknin metoq
Ecnn Habop AaHHbIX COCTOUT U3 U3BECTHbLIX MHTEPBANOB BPEMEHN, B TeYEeHUE KOTOPbLIX NMPOU3OLLSIO 13-
BECTHOE KONMMYECTBO OTKA30B, TO ANA NONMyYeHUs OONONHUTENbHOMN MHOPpMaLMXN O COOTBETCTBUN AaHHbLIX

8
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CTEeNeHHOoN MoAenn MOXHO UCNonb3oBaTh rpadpuyeckuin metod. MeTtoa npegycMmaTpuBaeT NocTpoeHne maTe-
MaTUYECKOro oXuaaHUsa Konn4ecTBa O0TKa30oB B COOTBETCTBUM ¢ HAabnoaaeMbiM KONTMYECTBOM OTKa30B B TOY-

Kax rpaHuu, MHTepBanoB. bonee nogpobHo onucaHue MeToaa NpUBeAeHO B NPUNoXKeHun A.

LWar 1. Ana kaxxaon ToYKU (i) BelMUCNAI0T HabniogaeMmoe Konn4ecTBO OTKA30B B UHTepBane o1 0 ao (i):

N [t()] = iNj.
j=1

Lar 2. BeldMMUCcnaloT oueHKy MaTeMaTUYeCcKoro oxkngaHusa konmdectsa otkasos E [N [HD]]:

E[N [t(i)]] = At ()P

LWar 3. Ctpodart rpacuk E[N [t(i)]] B cooTBeTCTBUKU C N [{1)] B MOAEHTUYHBLIX MTMHEUNHBLIX KoopaAnHaTax. Busy-
anbHaa cornacoBaHHOCTb TOYEK C NPAMON, npoxoaallen nog yrinom 45° 4yepes Havano koopauHart, sSBNaeTC4d

CYOBEKTUBHON MEPON NPUMEHMMOCT MOAEN.
6.4 [loBeputenbHble UHTepBanbl ANA napameTpa hopMbl

6.4.1 BapuaHT 1. U3BeCTHbI HapabOTKN A0 KaXXOoro oTkasa

[TapameTp dpopMbl 3 cTeNeHHOW Moaenn onpeaenseT XxapakTep MsMeHeHUda napameTpa
BO BpemMeHU. Ecnn 0 <3< 1, To napamMeTp NOoToKa 0TKa30B yobiBaeT. Ecnn 3= 1, To napameTp
ABNAETCA NOCTOAHHBIM. ECcnn 3> 1, TO napamMeTp NoToKa OTKa30B yBeNniMBaeTCq.

10TOKa OT

10TOKa OT

{ad30B

{d30B

[py NocTpoeHnn ABYCTOPOHHEro AOBEPUTENBHOrO NHTEpBana Angd f Ha OCHOBE M3BECTHLIX HapaboToK

crnegyeT BbINONHUTL NPUBEAEHHbIE HUXKE LUariu.

6.4.1.1 OByctopoHHUN 90 %-Hbln aoBepuUTenbHbIN MHTepBan Ang . daHHble ¢ orpaHU4YeHHbIM BpeMe-

HeM HabnwaeHUIA
lar 1. BeldmncnatoT 3 cooTBeTCTBUM € 6.2.1, Wwar 2 UM B COOTBETCTBMKU € 6.2.2, war 2.

lar 2. BelvucnawT 3HaveHna D, n D

b _ %005(2N)

L — :
2(N — 1)

b _ 09s(2N)

J — .
2(N - 1)

3Ha4YeHUs1 KBaHTUNSA xz-pacnpeﬂeneHMﬂ npuBegeHbl B Tabnuue 2.
Llar 3. BelMUCNAOT HWXKHICKO U BEPXHICKD AOBEpPUTENbHbIE rpaHuubl Ans 3.

Be =D B

Pug = DUB-
lar 4. [1ByCTOpOHHUU AOBepUTENbHLIN MHTepBan Ansa f ¢ yposHeM gosepius 90 %

(e Pus):

[TpnMeudaHne—3HayeHus 3 o U P SBNAOTCA HUXKHEN U BEPXHEWN rpaHULAMKN OQHOCTOPOHHMX AOBEPUTElb-

HbIX MHTEPBANoOB Ans B ¢ ypoBHeM goeepus 95 %.

0.4.1.2 OBycTopOoHHUN 90 %-HblN A0BepUTENbHLIN MHTepBan aAnda . AaHHble ¢ orpaHUYeHHbIM KoJIn4ec-

TBOM OTKas30B
Lar 1. BelaucnaroT 3 B cooTBeTCTBUMKU € 6.2.1, War 2.

War 2. BelynucnawT sHavdeHna Dy 1 D:

X 0.05(2(N - 1)

D,
2N —2)

D, - % 605(2(N - 1)).
2N —2)

3Ha4YeHUs KBaHTUNEN xz-pacnpeﬂeneHMﬂ npuBedeHbl B Tabnuue 2.
Lar 3. BelMMCNAT HXKHIOK U BEPXHIOK AoBepUTenbHble rpaHunubl Ang 3.

BLB — DLB’
BUB = DUB-
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Lar 4. [1BycTOpOHHWW O0BepUTENnbHbIA MHTepBan ans 3 ¢ yposHem aosepust 90 %

(g, Pus)

[TpumMeyaHne—3HadeHus 3 g U3z ABNSAIOTCS HUXXHEN U BEPXHEW FpaHnLi @My OJHOCTOPOHHUX AOBEPUTEb-
HbIX MHTEPBANOB 4115 5 ¢ ypoBHEM goBepus 95 %.

6.4.2 BapuaHT 2. U3BeCTHbLI HapaboOTKU ANA rpynn oTKkasos
LWar 1. BelumMcnsoT f B cooTBETCTBUM € 6.2.3, war 2.

Lar 2. BelaucnaoT sHadeHUa P(i):

piy=1D =12 4
Hd)

Llar 3. BeidmncngawT 3HadeHne A:

Z PP IntPNP - 1P@ - 1P IntP(i - 1)°
PP — PG - 1P

Ular 4. BeidmucngawT 3HadeHne C:

LWar 5. Ona onpegeneHuna npubnmnmxeHHOro ABYyCTOPOHHEro A0BEPUTENBHOIo MHTEepBana Ansa B ¢ ypoB-
HemMm goepuns 90 % BbIMUACSAOT 3HaYeHne S:

164C

S = ,
JN

rae N — oblee KoNmM4ecTBO OTKA30B.
Llar 6. BelMUCNAIT HWXKHIOK U BEPXHIOK A0BepUTenbHbIe rpaHuubl And 3

Big =B(1-3),

Bus =E(1+S)-

Lar 7. ByCTOpOHHUA OOBEepUTENbHbLIN MHTepBan and f ¢ yposHemM gosepus 90 %

(Bis: Pus):

[TpnmeydaHne—3HayeHus P o U B, — ABMNAIOTCA HUXKXHEN W BEPXHEN rpaHnuamm OQHOCTOPOHHUX AOBEpK-
TENbHbLIX MHTEPBANOB AINA 3 ¢ ypoBHEM goBepus 95 %.

6.5 [JoBeputenbHble UHTepPBanbl ANA NapaMeTpa NoToKa 0TKa3oB

6.5.1 BapunaHT 1. U3BeCTHbI HapabOTKN A0 KaXKOO0ro oTkasa
lWar 1. BeiducnstoT z(f) B cooTBeTCTBUM ¢ 6.2.1, war 4 unn B cOOTBETCTBUN € 6.2.2, war 4.

LWar 2. [lns AByCTOPOHHEro AOBEPUTENIbHOIO MHTepBana ¢ ypoBHeM aosepusd 90 % ¢ nomoLlbo Tabnu-
Libl 3 (MCNbITaHWUS C orpaHUYeHHbIM BpeMeHeM HabnoaeHuin) n Tabnuusl 4 (MCNblTaHUA € OrpaHUYeHHBIM KO-
YeCTBOM OTKA30B) onpeaensitoT 3HaveHnsa L n U ansa odbema Beloopkn N.

Llar 3. BeIMUCNAKT HWKHIOK U BEPXHIOK AOBEepUTENbHEIE rpaHunubl Ansa z(t):

_ z(t)
2B TR

_z(0)

4 —
UB = 7,
LUar 4. [1ByCcTOpOHHUW OoBepuTenbHbIA MHTepBan ans z(f) ¢ yposHeM aosepus 90 %

(ZLg: ZyB)-

[TpnmeyaHune—3HauYeHns z o Uz, ABNSAOTCA HUXKXHEN U BEpXHEWN rpaHnuaMm 0gHOCTOPOHHUX AOBEpUTElb-
HbIX MHTEpBanoB Ans z (t) ¢ yposHem gosepus 95 %.
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Tabnuwua 33— KoadhbdpuumeHTtsl L n U ansa ABYyCTOPOHHUX AOBEPUTENBHLIX MHTEPBANOB € ypoBHEM goBepus 90 %
NPV NCMbITAHUAX C OMPAHNYEHHON HaPaboTKOW

FTOCT P 50779.28—2007

N L U N L U
3 0,175 6,490 21 0,570 1,738
4 0,234 4,460 22 0,578 1,714
5 0,281 3,613 23 0,586 1,692
6 0,320 3,136 24 0,593 1,672
7 0,353 2,826 25 0,600 1,653
8 0,381 2,608 26 0,606 1,635
9 0,406 2,444 27 0,612 1,619
10 0,428 2,317 28 0,618 1,604
11 0,447 2,214 29 0,623 1,590
12 0,464 2,130 30 0,629 1,576
13 0,480 2,060 35 0,652 1,520
14 0,494 1,999 40 0,672 1,477
15 0,508 1,947 45 0,689 1,443
16 0,521 1,902 50 0,703 1,414
17 0,531 1,861 60 0,726 1,369
18 0,543 1,825 70 0,745 1,336
19 0,552 1,793 80 0,759 1,311
20 0,561 1,765 100 0,783 1,273
[TpnmevaHwmns
1 Ons N> 100 |
A 1+ 1,64 iR ,
N 2N |
U~ [1—1,64 i\_z
N 2N |

2 JlnHenHasa nHTepnonAauns NPOMeXyTOYHbIX 3HAYEHUW gaeT QOCTaTOYHO TOYHbIE pe3ynbTaThl.

6.5.2 BapuaHT 2. U3BecTHbI HapabOTKN A0 KaX[oro otkasa
LLar 1. BelvncnsatoT z(t) B cooTBeTCTBMM € 6.2.3, war 4.

Lar 2. BeluncnawT 3HayveHna P(i):

Llar 3. BelynucnsawT sHadeHune A:

PO S )L ) e ) L Gl
=1

PP - PG - 1P

11
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Tabnwuwua 4 —KosdhdunumeHtsl L n U ana AByCTOPOHHUX AOBEPUTENBHBIX MHTEPBANOB € ypoBHeEM aosepus 90 %

NP NCrblTaHUAX C OrpaHNYEeHHbIM KOJITNMYECTBOM OTKA30B

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
3 0,4251 2,463 20 0,6344 1,608
9 0,4495 2,324 27 0,6400 1,592
10 0,4706 2,216 28 0,6452 1,578
11 0,4891 2,127 29 0,6503 1,566
12 0,5055 2,053 30 0,6551 1,553
13 0,5203 1,991 35 0,6763 1,501
14 0,5337 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
[TpnmevaHwmns
1 Ona N> 100
N -2

[ ~

28
1+1,64\F |
N { N

\—1
UﬁN‘z 1—1,64\/5 .
N N)

2 JlnHenHas MHTepnonAunsA NPOMEXYTOYHbIX 3HAYEHNN JaeT 4OCTAaTOYHO TOYHbIE pe3ynbTaThl.

Ular 4. BeidmncnawT sHadeHune D:

D= |11

VA

Lar 5. Ans onpeaeneHnsa npnonmkeHHOro ABYyCTOPOHHEro A0BEPUTENBHOMO MHTEpBana ang z(t) ¢ ypoB-
Hem goBepuns 90 % BbIMUACASAOT 3HaYeHne S;

~ 1,64D

T

S

rae N — oblee Konm4yecTBO OTKA30B.
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Lar 6. BelumncnawT HKHIOK U BEPXHIOK AoBepuTenbHble rpaHuubl ans z(1):
_ z(t)
1+ S
_z(t)
1-S
LWar 7. [1BycTOpOHHUA OoBepuTenbHbIN MHTepBan ana z(t) ¢ yposHem gosepusd 90 %
(ZLg Zup):

[TpumMeydaHwune— 3Ha4YeHns1 Z, p U Z;p ABMSAIOTCA HUXHEN N BEPXHEWN rpaHnuamMn OgHOCTOPOHHUX JOBEPUTEb-
HbIX MHTepBanoB ans z(f) ¢ yposHem gosepusi 95 %.

Z1 B

2B

6.6 MpeanKUMOHHBbIE MHTEpPBanbl A4NA HapaboTku A0 OyAyLMX OTKa30B eAUHCTBEHHOro oo bLeKkTa

6.6.1 MpeaUKUMOHHBLIN UHTEpBaAnN ONA HapaboTKM A0 cneaylLwero oTkasa

BapuaHTt 1. U3BeCTHbLI HapaboTKM [0 KaXaoro oTkasa

[BYCTOPOHHMK NpeAUKLUOHHBIN MHTepBan ¢ ypoBHeM gosepust 90 % ana HapaboTkn ao (N + 1)-ro oTka-
3a T,,q, 7. €. A0 byayuiero oTkasa, cneaytowlero 3a N oTkazaMmun Npu N3BeCTHbIX HapaboTkax 4o oTkasoB £, §, ...,
t,, onpeaensoT B COOTBETCTBUM CO creayioLlen npoueaypou.

LlHar 1. BelaucngawT B B COOTBETCTBUM C 6.2.1, war 2 nnin B COOTBETCTBMU € 6.2.2, war 2.

Lar 2. BeMMCNAT HKHIOW 1 BEPXHIOK rpaHunLbl NpeanKuMoHHOro nHTepBana ansa I, ..

] -
095N -1 — 1 ]
T, =t ,exp - (ucnbITaHUA ¢ orpaHnUYeHHbIM BpeMeHeM HabnoaeHun),
NBIN -1
SR
095N -1 1
T, =tyexp|— (UCNbITAHMA € OrpaHNYEeHHbIM KONTMYEeCTBOM OTKa30B),
NBIN =2
TR
0,05N -1 — 1 !
T =tyexp - (UCNbITAaHWA € orpaHUYeHHbIM BpeMeHeM HabnroaeHnn),
NBIN -1
-y
_ 0,05N-1 -1
T =tyexp NBIN —2 (UCNbITaHUA € orpaHUYeHHbIM KOJTMYECTBOM OTKa30B).

LLar 3. OnpeaenatoT ABYCTOPOHHUM NpeanKUNOHHbIN MHTepBan ana T,,, ¢ ypoBHeM aosepusa 90 % —
(T Thu)-

[TpnmeuvaHnune—Ipanuupl 7, 1 T, , ABNAIOTCSA HUXHEN U BEPXHEWN rpaHMLaMn OAHOCTOPOHHUX NMPpeanKLUNOH-
HbIX MHTepBanoB ans 7,.. ¢ ypoBHEM goBepusi 95 Y.

6.6.2 MNMpeauUKUNOHHBLIN UHTepBan AnAa HapaboTkn Ao R-ro 6yaylwero oTkasa

BapuaHT 1. U3BeCcTHbI HapaboTKM A0 KaXXAoro oTkasa

[TpNONMKEHHBIN ABYCTOPOHHUN NpeauKLNOHHBIA MHTepBan ¢ ypoHeMm aoBepust 90 % anst HapaboTkn Ao
(R + N)-ro otkasa T _p, T. €. AnNA R byaywnux oTkasos, cnegyrownx 3a N oTkasamun npun N3BeCTHbIX HapaboTKax
[0 oTKasoB f,, L,, ..., ty, onpeaensaT B COOTBETCTBUM CO crneayoLlen npoLeaypou.

Lar 1. BelumncnawT 3B cOOTBETCTBUM € 6.2.1, Wwar 2 unm B COOTBETCTBUN € 6.2.2, wWar 2.
Lar 2. BelducnawT 3HadeHne G

G_YN—MMN+R—Q&}RN+R—Q§
I NR 1| N-05 |
Ular 3. BeiducnawT sHaveHue V-
‘N+R-05
V=2NG In| " ~ |
. N-05

13
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LWar 4. BelMncnaoT HUKHIOW 1 BEPXHIOH rpaHuLbl NpeuKUMOHHOTro MHTepBana ana Iy, o

Ty = Lexp
Ty = fyeXp
To = Lyexp
T = Lyexp

V(N —2)

2N(N = 1)GBFge5(2(N -1),V')

V

2NGBFgg5(2(N - 1),V")
V(N —2)Fg5(V',2(N - 1)

2N(N —=1)Gp

VFog5 (V' 2AN - 1))

2NG 3

(UCNbITAHUA C OrPaHUYEHHBIM BpeMeHeM HabniogaeHuin).

(MCNbITAaHUA C OrPaHNYEeHHbIM KONTMYEeCTBOM OTKA30B),

(McnblTaHNUA ¢ orpaHUYEeHHbIM BpeMeHeM HabnoaeHnn),

(MCNbITaHUA C orpaHUYeHHbIM KONMMYEeCTBOM OTKa30B),

3HavyeHns KBaHTUNen F-pacnpeaenerus npuseaeHsbl B Tabnuue 5. 3Hakom V' 0603Ha4veHo 3HaveHune V,
OKpYyrneHHoe Ao Lenoro yncna.

lar 5. OnpegenatoT ABYCTOPOHHUA NpeANKLUOHHBIN MHTepBan ansa Ty,» ¢ ypoBHeM aoepna 90 % —

(TrL: TrRU)
[TpnmedvaHnune—Ipannubl Tg n Ty,

HbIX MHTepBanoB Ana T, » ¢ ypoBHeM aosepust 95 %.

Tabnwuwua 5—KeaHtunum F-pacnpegenenust ypoeHs 0,95 FU,%(W, Vo)

ABMAITCHA HWXKHEN N BEPXHEN FPaHnULaMMN OAHOCTOPOHHUX MPEaNKLINOH-

Vi

V2
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 6,94 6,39 6,16 6,04 5,96 5,80 5,75 5,72 5,69 5,60 5,63
0 5,14 4,53 4,28 4,15 4,06 3,87 3,81 3,77 3,74 3,70 3,67
38 4,46 3,84 3,58 3,44 3,35 3,15 3,08 3,04 3,01 2,97 2,93
10 4,10 3,48 3,22 3,07 2,98 2,77 2,70 2,66 2,62 2,58 2,94
12 3,89 3,26 3,00 2,85 2,75 2,54 2,47 2,43 2,38 2,34 2,30
14 3,74 3,11 2,85 2,70 2,60 2,39 2,3 2,27 2,22 2,18 2,13
16 3,63 3,01 2,74 2,59 2,49 2,28 2,19 2,15 2,11 2,06 2,01
18 3,95 2,93 2,66 2,51 2,41 2,19 2,11 2,06 2,02 1,97 1,92
20 3,49 2,87 2,60 2,45 2,35 2,12 2,04 1,99 1,95 1,90 1,84
30 3,32 2,69 2,42 2,27 2,16 1,93 1,84 1,79 1,74 1,68 1,62
40 3,23 2,01 2,34 2,18 2,08 1,84 1,74 1,69 1,64 1,58 1,91
60 3,15 2,953 2,25 2,10 1,99 1,75 1,65 1,99 1,93 1,47 1,39
120 3,07 2,45 2,18 2,02 1,91 1,66 1,95 1,49 1,43 1,35 1,25
o0 3,00 2,37 2,10 1,94 1,83 1,97 1,46 1,39 1,32 1,22 1,00

TAThl.

[TpumedaHne—IJInHenHasa nHtepnonsayuna ans NPOMeEXyTouHbIX 3Ha4YEeHUN gaeT 4OCTAaTOYHO TOYHbIE Pe3yrib-

6.7 llpoBepkKa runoTte3s o paBeHCTBe NapaMeTpoB opMbl 1, [, ..., [k

6.7.1 BapuaHT 3. U3BeCcTHbI HapaboTKN A0 KaXAoro otkasa ABYX 00beKTOB U3 pa3fIMYHbIX COBO-
KYNMHOCTEN

War 1. BuluucnsoT B, Ans 1-ro obbekta v f, Ansa 2-ro obbekta B COOTBETCTBUM € 6.2.1, war 2.
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LLar 2. BeiumMcnawT 3HavyeHna S, 1 S,

Ni-1 [¢
N
81 — iln 1 ;
=1

No-1 [¢
N
Szziln—z.
i=1

Ular 3. BeidmncngawT 3HadeHne F:

F = S1(N2 _1)
So(Nqy-1)

Llar 4. Ecnn BeINONHAETCH HEPABEHCTBO
1

Foo5(2(Ny, —1),2(Ny —1))

< F < Fyg5(2(Ny — 1), 2(N, — 1)),

HyneBas rmnoTesa o paBeHCTBe 3Ha4YeHUn 3, U 3, ¢ ypoBHeM 3Ha4ynmMocTn 10 % He MoXeT ObITb OTKITOHeHa. B
MPOTUBHOM cny4ae NpUHUMaloT pelleHne, YTo Ha OCHOBE MMEIOLLUXCA OaHHbLIX NapaMeTpbl PopMbl Moaenen
OBYX 0OBLEKTOB CTaTUCTUYECKM pasnnyHbl. KBaHTUNKM F-pacnpegeneHna npueeaeHsl B Tadbnuue 5.

6.7.2 BapuaHT 3. UsBeCTHbI HapaboTKN A0 KaXXAo0ro oTkasa Tpex Unm 6onee o6 bHLEKTOB U3 pasnny-
HbIX COBOKYNMHOCTEW

LLar 1. BeraucngarwoT B; anst obvekraj, j=1, 2, ..., KB COOTBETCTBUM € 6.2.1, war 2.

Ular 2. BelunucnsawT sHavYeHne Sj:

ty

szzm—.

i1 | Lij

Ular 3. BeluncnsawT sHadeHune N:

Ular 4. BeidmncnawT sHadeHne W-:

Wote |3 1

Ular 5. BeidmncnawT sHadeHune Y:

1 k k S.
Y =2(N —k)In S [ 2(N; —=1NIn|—
=) [N—k];" J,Zﬂ(f ) N; -1
LLlar 6. Ecnu BbinonHAeTCcA HepaBEHCTBO
Y
— < X%,go(k =1).

W

HyneBasi rMnoTesa o0 paBeHCTBE 3HAYeHUU [3 He MOXET ObITb OTKNOHEHa ¢ ypoBHEM 3HauMmMmocTn 10 %. B npo-
TUBHOM Clydae NpUHUMatoT pelleHune, YTo napamMeTpbl opMbl Moaenen, COOTBETCTBYIIOLLUX pasnMIHbIM 00 b-

eKkTaM, CTaTUCTUYECKM pasfnnyHbl. KBaHTUNM y “-pacnpeaeneHus npueeaeHsl B Tabnuue 2.
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[MpnnoxeHve A
(cnpaBo4HoOe)

CteneHHasa moaenb. O6LWKne cBegeHUs

CTeneHHyo MOAENb YacTo UCMONb3YIOT AN aHanNM3a HageXHOCTU BOCCTaHaBNMMBaembiX 06bekToB. OHa 0COBEHHO
ya0bHa Ansa 0O bEKTOB, BPEMS PEMOHTA KOTOPbIX HE3HAUYNTENBHO N HAAEXKHOCTb KOTOPLIX OCTAETCH HEN3MEHHOW MOCNe OT-
Kasa n nocneaytouwero pemoHTa. CteneHHas MoAernb Takke NPUMEHMA AN 00BLEKTOB, HAAEXHOCTb KOTOPbLIX MOXET YITyu-
waTtbcs. CteneHHas moaernb BrnepBble nccrnegoeada B [1]. Metoabl aHanmsa noBblWWEHUA HAOAEXHOCTU, OCHOBAHHbIE HA
cTeneHHon mopgenwu, npueederHol B [ OCT P 51901.16.

B [1]—[3] cdhopmynupoBaHa 0CHOBHAasI BEPOATHOCTHAA MOAENb, KAK HEFOMOreHHbIW npouecc Nyaccona [N(f), £ > 0] ¢
MaTteMaTn4yeCcKnm OXnagaHnem

E [N()] = rtP n z(t) = AptP .
Mogenb [lyaccoHa gaeT BEPOATHOCTb TOro, Uto N(f) npumMeT KOHKpPEeTHOE 3Ha4YeHue

By —it P
PrIN(D) = n] = )n‘f (n=0,1,2,..)

Kpome Toro, ans 3ton Mmoaenu
EMP1=/,(=1,2..)

roe —Hapabotka go j-ro otkasa. Mogenes gaet nonesHoe npubnuxeHve nepeoro Nopsaka A MaTeMaTtnu4eckoro oxvaa-
HUA HapaboTKU A0 j-ro oTKasa

TR
E[tj]z(ﬂ (=1,2,.).

Ecnm B =1, o z(f) =X v HapaboTKn mexay nocneaoBaTenbHbIMU OTKA3aMM NMOAHYUHAIOTCH SKCMOHEHUMANBHOMY
pacnpegeneHunto co cpegHnm 1/i (romoreHHbIn npouecc NyaccoHa) ¢ NOCTOAHHBIM NapamMeTpPoM NOTOKA OTKA30B. PYHKUUS
z(t) ssnsietcs ybbiBarowen npn B < 1 (NOBbILWLEHNE HAAEXKHOCTU) N BO3pacTatowen npu B > 1 (CHMXeHne HageXxHoCTN).
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[MpnnoxeHve B
(cnpaBo4HoOe€)

YucnoBble npumMmep.bl

B.1 BeBeaneHwue

Chneayowme npumMepbl NOKasbIBAOT NPUMEHEHNE METOA0B, NPUBEAEHHbIX B pasgene 6. B npumepe 1 paccmoTpeHsl
NaHHble HapaboTOK ANsl eAMHCTBEHHOro 0ObeKTa, Korga HabnoaeHns 3aBepLuarnTes 0Tkasom. B npumepe 2 paccMoTpeHbl
NaHHble HAPaABbOTOK ANS KaXA0ro 0TKkasa HECKONbKMX MAEHTUYHbIX OOBEKTOB, Koraa HabnwaeHus orpaHn4veHbl PUKCUpo-
BaHHbIM BpeMeHeM. B npumepe 3 paccmMoTpeHbl AaHHble HAPaDOTOK A8 Ka)XJ0ro 0Tkasa AByX 00 BbEKTOB U3 PA3NNYHbIX CO-
BOKYNHOCTEWN. B npumepe 4 pacCMOTPEHbI rpynmnbl OTKA30B €OMHCTBEHHOIO 0bbekta. Bo Bcex npumepax nokasaHo
NCMONb30BaAHUE COOTBETCTBYIOLLMX METOAO0B HACTOAWEro ctaHgapTa. [pu HeobXoAMMOCTN MPUMEHEHBI KPUTEPUN COImMa-
cus. [pumepsbl gonyckaeTcs NCNonb3oBaTh ANA NPOBEPKN KOMIMbIOTEPHBIX NporpamMmm, npegHasHavyeHHbIX 415 pacyeToB B
COOTBETCTBUN C METOAAMM pasgena o.

Bce BbluncneHus B npumMmepax BbINOMHEHbI C NCNOMb30BaHMEM MakeTa nporpamMmm. XoTs pesyrnbTaThl BbIYUCITEHUN
NPUBEAEHL! C ABYMS UIMU TPEMSA AECATUYHBIMU 3HAKaAMW, NPOMEXYTOYHbIE BbIYUCIIEHNS ObINN NONYY€EHbl C ABOUHOW TOMY-
HOCTbIO (C YETLIPbMS WU WWECTBIO AECATUYHBIMM 3Hakamun). Ecnin Bbl NPOMEXYTOYHbIE BbIMUCIIEHNS ObINN NONMYYEHbI C
MEHbLUMM KONMYECTBOM AECHATUYHbLIX 3HAKOB, TO Pe3ylbTaTbl BbIYUCIIEHNN U3-3a OLWINDOOK OKPYIrneHns otnndanuce bbl OT
NpeAcTaBlEHHbIX HUXE pe3ynbTaToB.

Bce poBeputenbHble MHTEPBAarnbl COOTBETCTBYIOT YPOBHIO goBepus 90 %, n aHanormvHo BCe CTatTuCTUYECKNE KPUTE-
PUKN BbINOMHEHBLI ANs yPOBHSA 3HAYMMOCTU 10 %. OHM COOTBETCTBYIOT OCHOBHbLIM 3HadYeHnam tabnuy 1—5. OgHako ecnn
COOTBETCTBYOLWME 3HAYEHUS B3SAThI U3 APYIruX Tabnuy nnm nony4versl ¢ NOMOLLbIO NPOrpaMmmMHoOro obecnevyeHms, To 3Haqe-
HUSA YPOBHS OOBEPUS U YPOBHSA 3HAYUMOCTN MOTyT ObIThb BbIBpaHbl B COOTBETCTBUU C NOXENAHUSIMN NONb30BATENS.

B.2 Npumep 1

[locnegoBatenbHble MOMEHTBI OTKA30B (B Yacax) NPorpamMmmHoOro obecneveHus], SIBNSWErocs 4acTbio 60NbLION
CUCTEMBI, MNPUBEAEHBI HUXE.

HapaboTku 40 0TKaA30B CUCTEMbI MPOrpaMmHOro obecnevyeHus:
0,2;4,2;4,5; 5,0, 5,4;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.

[TpnmevaHne —t,=486,24, N=23.

B.2.1 Npadwmk

TengeHumst pacnonoXXeHus 0TKa3oB B Ha4Yane KoopavHaT Ha pUCyHKe B.1 yka3biBaeT HA CHMXXEHWE NapameTpa noTo-
Ka OTKa30B.

Y
25

20

15

10

0 50 100 150 200 250 300 350 400 450 500

Xoc, — HApaboTka, 4; Y, — KONMMYECTBO OTKA30B

PucyHok B.1 — Konn4ecTBO OTKA30B B COOTBETCTBUM C HAPABOTKOM CUCTEMbBI NPOrPaMmmMHOro obecnevyeHms
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B.2.2 OueHKka napameTpoB
B cootBeTcTBUM € 6.2.1 oOUEHKM NapamMeTpoB MOAENN CTENEHHOIO 3aKOHAa

A =217;B =0,38.

B.2.3 Kputepun cornacus

B cootBetcTBUM € 6.3.1.2 rpadmk, npuBeaeHHbIN HA pUCyHKe B.2, nokasblBaeT cryvyanHoe paccemBaHne OTHOCH-
TENBHO NPSAMON NMoAg yrinom 45° K ocn opavHaT, yKasblBaloLWeEe XOpowee COOTBETCTBUE AaHHbIX CTENEHHON MOAENN.

B cootBeTcTBUKM € 6.3.1.1, C? = 0,063, M = 22. lns ypoBHs 3Ha4umMmocTn 10 % Kputndveckoe 3HadeHne n3 tabnuubl 1
paBHO 0,172. Tak kak 0,063 < 0,172, MOXHO 3aKNIO4YNTb, YTO CTENEHHAA MOAe b XOPOLUO cornacyeTcs ¢ gaHHbIMM.

“ T T T T [ [ [ T .7
o I O O I I e

1 I I B % O
1 I I 7% O
AT
w1 LA
I D %l (S A N I N
I %« I I A N I
‘=-------

500

X,Jcb - Haﬁnm.uaemaﬂ Hapaﬁmka YOCb — cpepHsan Hapaﬁmka

-
N
s
P

PucyHok B.2 — CpegHue v Habnogaemble HApaboTKM A0 0TKa3a ANl CUCTEMbI NPOrPamMmMHOro
obecneveHus

B.2.4 [loBepunTtenbHbIN NHTEpBan ann 3

B cootBeTCcTBUK € 6.4.1 ABYCTOPOHHMN AOBEPUTENBHLIN MHTEpPBan ans 3 ¢ yposHem agosepus 90 %: (0,27; 0,55).
[ToCKONbKY MHTEpPBAN BKIMIOYAET 3HAYEHUSA MEHbLLE €ANHULbI, 3TO YKA3bIBAET HA YMEHbLLUEHNE NapaMeTpa NOTOKA OTKA30B.

B.2.5 [oBepuTenbHbIN MHTEPBAN AJIA napamMmeTpa NOTOKA OTKa30B
B cootBeTcTBMM C 6.5.1 ABYCTOPOHHUN OOBEPUTENBHLIN HTEpBAan ¢ ypoBHeM goBepust 90 % B MOMEHT BPEMEHMN

t =450 4—(0,011; 0,031) (oTKa3bI/M).

B.2.6 lNpeaMkKuMoHHLIX UHTepBan anga oyaywen HapaboTKu

B cootBeTCcTBMU € 6.6.1 ABYCTOPOHHUU NpeaUnKLUOHHBIA MHTEepBan Ans HapaboTku Ao 24-ro oTkasa:
(488,93; 690,30) 4. B cooTBeTCTBUMN C 6.6.2 ABYCTOPOHHUU NpeauKLUOHHEIN MHTepBan C YPOBHEM O0OBEpUs
90 % ans HapaboTkn go 25-ro otkasa: (504,68; 845,30) 4

B.3 Npumep 2

[19Tb MOEHTUYHBIX CUCTEM ObINA 3anyLeHbl B 3KCnnyaTtauuio B 04HO U TO XKe BPeEMS B MAEHTUYHBIX YCIO-
Buax. OTKasaBllas cucteMa MrHOBEHHO BOCCTaHaBMMBanach M Bo3Bpallanack B akcnnyaTtauuto. Bpema pe-
MOHTa He3HauuTeNnbHO MO cpaBHeHUW ¢ HapaboTkon. Kaxayto cuctemy Habntoganu B TedeHne 1850
akcnnyaTtauun. HapadboTkn go oTkasa npusegeHsl B Tadbnuue B.1.

Tabnwua B.1— HapaboTtkm ao otkasos nsatu cucrem (A, B, C, D, E)

A B C D E
96 552 1056 1560

1224 1224

1392 1570
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Tabnunuya B.2— ObbegnHeHHblEe HAPADOTKM A0 OTKA30B MATU UAEHTUYHbBIX CUCTEM
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Pe3ynbraTt 06begnHeHUs HapaboTOK Nocne aHanua3a gaHHblX npeacraened B Tabnuue B.2.

Homep oTKasa HapaboTka, 4 Homep oTkasa HapaboTka, 4
1 96 5 1224
2 552 6 1392
3 1056 / 1560
4 1224 3 1570
B.3.1 Npadwmk

BnaguHa Ha pucyHke B.3 yka3biBaeT Ha BO3MOXHOE yBENUYEHME rnapameTtpa rnotoka oTkasos.
B.3.2 OueHka napameTpoB
B cootBeTcTBUM € 6.2.1 OUEHKM NapamMeTpoB MOAENN

A =3,16-10" B =1,13.

B.3.3 Kputepunn cornacus

B cootBeTCcTBUMM € 6.3.1.2 rpadmk cpegHnx HabnogaemblX HApPaboToK A0 OTKa3a Ha pUcyHke B.4 He noka3bIiBaeT Cy-
YaMHOI 0 paccemBaHNsA OTHOCUTENBHO NPAMOW NoA yrnom 45° K ocn opaAnHAaT, U TaKMM 006pa3om MOXHO CAeNnaTh BbIBOA, UTO
OAHHbIE HE COOTBETCTBYIOT CTENEHHON Modenn. OgHaKo 3TO BCEro NuUlb CyObEKTUBHOE 3aKIMOYEHNE.

Y

I N I N A
[

| S A A O O O
| I N A S A N
S S I O
| A A N IO N

1

0 200 400 600 800 1000 1200 1400 1 60)(2

X

oct, — Hapabotka, 4; Y

oci, — KONMYECTBO OTKa30B

PUCYHOK B.3 — Konn4vecTtBo OTKA30B B COOTBETCTBUM C HAapaboTkamMmu 40 0TKa3a
AN NATN NOEHTUYHbBIX CUCTEM
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Y

1800
0 200 400 600 800 1000 1200 1400 1600
Xoo, — Habnopaemasn Hapabotka, u; Y, — CpeaHas HapaboTka Ao oTkasa .

PucyHok B.4 — CpeagHue n Habnogaemble HApaboTKK ANnst NATU MAEHTUYHBIX CUCTEM

B cooTBeTcTBUM C 6.3.1.1 C° =0,115, M = 8. Ons ypOBHSA 3Ha4UMMocTn 10 % Kputndveckoe 3HaveHne na tabnuubl 1
paBHo 0,165. Nockonbky 0,115 < 0,165, MOXXHO caenartb BbIBOA, YTO CTENEHHAA MOAENb COMMacyeTcs ¢ 4aHHbIMU. JTOT pe-
3yNnbTaTt NPOTUBOPEUNT CYDBEKTUBHOMY 3aKITIOYEHNID. ITO O3HAYAET, YTO BOCbMW OTKA30B HEA4OCTATOYHO ANl OTKITOHEHUA
cTeneHHon moagenun. Kpome toro, npuBeeHHble HUXKe AOBEepUTErnbHble MHTEPBAarbl, OCHOBAHHbLIE HA 3TOWN MOAEenwu, A0r-
XXHbl MHTEPNPETUPOBATBLCA C 0ObIYHBIMK NPEAOCTEPEKEHUAMN ANA CTONb Manoro Habopa AaHHbIX.

B.3.4 [JoBeputenbHbIN MHTEpBan ann 3

B cootBeTcTBUM € 6.4.1 ABYCTOPOHHMW OOBEPUTENBHLIN MHTepBan ans 3 ¢ yposHem gosepus 90 %: (0,64; 2,13).
[TOCKONBKY 3TOT MHTEPBAan BKIKOYaeT 3HavYeHne 1, MOXHO 3aK/io4YnTb, YTO HET OCHOBaHUW npegnonarartb, 4YTO napamMmeTp
NOTOKA OTKA30B HE MOCTOSHEH.

B.3.5 [JoBepuntenbHbIn HTEpPBanN ANA napameTpa NOTOKA OTKA30B

B cooTrBeTcTBUM C 6.5.1 ABYCTOPOHHUN AOBEPUTENBHBIM MHTEPBAN AN napamMeTpa NnoToka OTKA30B C YPOBHEM 40BE-
pust 90 % Ha MoMeHT Bpemenm £ = 1000 y — (3,44 - 107%; 23,55 - 107~*) oTkasbl/v.

B.4 MNMpumep 3

MNarotoButenb NPoOBEN UCMbITAHUA NMPOAYKUMN ABYX BO3MOXHbIX NOCTaBWKUKOB A 1 B. [locne kaxgoro otkasa ucrbl-
TbiBaeéMble OObEKTbI ObINMKM HEMEANMEHHO BOCCTAHOBNEHbI U BO3BPALLEHbl HA UCMbITaHWSA. HapaboTkn A0 0TKas3a npuBeaeHsbl
B Tabnuue B.3.

Tabnwuwua B.3— HapaboTtkm oo otkasa B vacax ansa npoaykumm nocraswmkos A v B

HapaboTtka 0o oTkasa (nocrasuimk A) Hapabotka 0o otkasa (nocrasumk B)

600 400
1100 650
1500 900
1750 1100
2000 1500
2500 2100
3100 2700
3500

3800

4500

[TpumevaHnune —t,=4500y4, N="10. [TpumevaHnume —{,=27004y, N=17.
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B.4.1 [Npadwmk

HaHHble, npegcrtaBneHHble HA PUCYHKe B.5, ykasbiBaloT Ha NOCTOSAHCTBO NapameTpa rnotoka OTKa3oB MNPoAyKUUN
KaXXAoro nocraBLlMKa, XOTH NPOAYKUMSA NocTaBwmka B nmeeTt HECKONbKO Bonee BbICOKYHO MHTEHCUBHOCTb OTKA30B, YEM
NpoAyKUMA nocTaBwmka A.

0 500 1000 1500 2000 2500 3000 3500 4000 4500
Xoc, — HapaboTka, 4; Y., — KONMM4ecTBO OTKa30B; X

A — MPOAYKLUMSA NOCTaBLUKMKa A; @ — NpoayKuuMs nocraswmka B

PucyHok B.5 — Konu4ecTBO 0TKa30B 1 HapaboTka Ans npoaykumm noctaswmkos A n B

B.4.2 OueHka napameTpoB
B cootBeTCcTBUM C 6.2.1 OUEHKM NapaMeTpoB CTENEHHON MOAeNu AN NpoayKuumn nocraeLlimka A:

N

A =1,53-107, B =1,04.
OueHKM napameTpoB CTENEHHON MOAenu Ansd Npoaykumm noctaBwmka B:
A =11,59-107, 8 =0,81.

B.4.3 Kputepwuwn cornacus

B cootBeTcTBMM € 6.3.1.1 ans npoaykumm nocrtaswmka A C?=0,050, M =9. Onsa ypoBHA 3HavummocTn 10 % kputu-
Yyeckoe 3HadveHue u3 tabnuubl 1 paeHo 0,167. NMockonbky 0,050 < 0,167, MOXHO caenaTh BbIBOA, YTO AAHHbLIE XOPOLLO CO-
rnacyloTcs co cteneHHon mogensto. Ansa npogykumm nocraewmka B C°=0,079 ¢c M =8. na ypoBHA 3HavmmocTn 10 %
KpUTUYeckoe 3Havenmne n3 tabnuubl 1 pasHo 0,162. lNockonbky 0,079 < 0,162, MOXHO caenartb BbIBOA, YTO AAHHbIE XOPOLLO
COrnacyrTCs CO CTENEHHON MOAETbIO.

B.4.4 [JoBeputenbHbIN MHTEepBan AnA 3

B cootBeTcTBUM C 6.4.1 Ana npoaykuum nocrtaswmka A ByCTOPOHHUN AOBEPUTENIbHBIM MHTEPBAaN A4ns 3 C ypOBHEM
aosepus 90 % — (0,61; 1,88). lns npoaykunm noctaBwmka B AByCTOPOHHUI A0BEPUTENBHLIN MHTEPBAI ANs 3 ¢ YPOBHEM
aosepus 90 % — (0,42; 1,70). Tak kak o6a nHTepsana cogepxart 3aHadeHne 1, MOXHO caenaTb BbIBO4, YTO HET OCHOBaHUN
npeanonararb, YTO napamMmeTpbl NOTOKA OTKA30B HE NOCTOSAHHLI. [10CKONBKY MHTEPBAalbl MEPEKPLIBAKOTCH, MOXHO 3aKI1t0-
YNTb, YTO HET CTATUCTUYECKUX Pasnnunn mexay aHadeHnsaMu napameTpoB popmbil.

B.4.5 [loBepuTenbHbIn HTEPBAaN ANA napamMeTpa NnoTOKa OTKA30B

B cootBeTcTBUMM € 6.5.1 Ang npogykumm nocrtaswmka A AByCTOPOHHUN OOBEPUTENBbHLIN MHTEPBAN ANA napameTpa
NoToKa OTKa30B C ypoBHeM aosepusi 90 % B MOMeHT BpeMenu £ = 2500 y: (1,02 - 107°; 4,80 - 107°) oTkaa/y. Ansa npoayKumm
nocTaswmka B AByCTOPOHHMN OOBEPUTENBHBIM MHTEPBAI AN napamMeTtpa notoka oTkasos ¢ ypoBHeM goBepus 90 % B Mo-
MeHT Bpemenun £ = 2500 y4; (0,381 - 107; 5,38 10_3) oTKas/d. [10CKONbKY MHTEpPBarbl NEpPeceKkatoTcs, HET OCHOBaHUN Npeano-
naraTtb pasnuyine mexay napametpamMmm noToka O0TKa3oB 3TUX ABYX NOCTaBLLMKOB.
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B.4.6 [lpoBepka paBeHcTBaA napameTpoB popmMbl

B coorBetctBMM ¢ 6.7.1 F = 0,83, ana tabnuubl 5 1/F5 95(12,18) = 0,43 n F¢ ¢5(18,12) = 2,58. Mockonbky 0,43 < 0,83 <
< 2,58, MOXHO caenaTth BbIBOA, YTO HET CTATUCTUHYECKMX Pa3NUYnn Mexay napametpamm PopmMbl 3TUX ABYX NOCTABLLUKOB C

ypOBHEM 3HAYMMOCTU 10 %.
B.5 MNpumep 4
OTKa3bl CUCTEMbI TEHEPATOPOB HA MOPCKOM CyaHE npuBeaeHs! B Tabnuue B.4.

abnwunya B.4— [aHHble crpynnMpOBaHHbIX OTKA30B CUCTEMbI TEHEPATOPOB

HapaboTka B ToUke KOHUA UHTepBana, netT Konu4ecTBO OTKA30B B UHTEpBAane CyMMapHOE KONMUYECTBO OTKA30B
2,9 4 4
3,9 5 9
4.5 4 13
5,5 2 15
6,5 14 29
7,5 11 40
8,5 9 49
9,5 10 59
10,33 14 73
B.5.1 Npadwmk

BnagmnHa Ha pucyHke B.6 ykasbiBaeT Ha yBeNMYeHne napamertpa notoka 0TKa3os.

— HapaboTka, rogbl; Y., — KONMMYEeCTBO OTKA30B

OCb

PucyHok B.6 — CymmapHoe KONM4eCcTBO OTKA30B U HapaboTka Ans CUCTEMBI
reHepaTopoOB MOPCKNX CyA0B

B.5.2 OueHKka napameTpoB
B cootBeTCTBUM € 6.2.3 OUEHKM NapamMeTpoB CTENEHHON MOOENN

M g

% =057, f =2,08.
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B.5.3 Kputepunn cornacus

B cootBeTcTBUM € 6.3.2.2 rpaduk cpegHero n Habnioegaemoro CyMmMapHoOro KonnyecTtsa OTKa3oB Ha pUCyHKke B.7
(NnpunoxeHne B) nokasbiBaeT criydamHble OTKIMOHEHUSA OTHOCUTENBHO NPAMON Noj, yrinom 45° K ocn X, NoaATBEPXKAAoLWmeE
XopoLluee cornacoBaHme gaHHbIX CO CTENEHHON MOAENbIO.

B cootBetcTBUM ¢ 6.3.2.1 cTatnctuka y° =9,74. KpuTuyeckoe 3HayeHue B COOTBETCTBMM C Tabnuuen 2 —

16 90(6) = 10,65.

[ToCKONbKY CTATUCTUKA MEHbLLE KPUTUYECKOIO 3HAYEHNS, MOXKHO CAeNnarth BbIBOA, YTO AaHHbIE XOPOLLO COrMacyoTCS
CO CTEMNEHHOW MOoAenNbio Ans ypoBHA 3Havumoctn 10 %.

7----

0 10 20 30 4 5

Xoe, — Habnaaemoe cymmapHoe KONM4ecTBO OTKA3O0B;

Y ,c, — CPEAHEE CYMMapHOE KONMUYeCcTBO OTKa3oB

PUCYHOK B.7 — CpegHee n Habniogaemoe CyMmMapHOe KONMMYECTBO OTKA30B ANs CUCTEMBI
reHepaTopoB MOPCKNX CYOOB

B.5.4 [loBepuTenbHbIN MHTEpBan AnAa 3

B cootBeTCTBUU C 6.4.2 ABYCTOPOHHUWN AOBEPUTENBHLIN MHTEPBAanN Ans B ¢ yposHem goeepusi 90 % — (1,67, 2,49).
Tak Kak 3TOT MHTepBan BKNOYaeT 3Ha4veHunst bonble 1, 3TO yKa3bIBAET HA yBENMUYEHUE NapamMmeTpa noToka 0TKA30B.

B.5.5 OueHka napameTpa noToKa O0TKa3oB
B cootBeTcTBUM € 6.5.2 ansa t = 11 neT oueHKa napameTpa rnotoka oTKasoB paBHa 15,74 oTkasbl/roq, a JOBEPUTENb-

HbIW MHTEpPBan ¢ ypoBHem gosepusi 90 % — (12,34, 21,74) oTkasbl/roa.
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[MpynoxeHue C
(cnpaBo4HoOe)

ConocTaBrnieHue CTPYKTYpPbl HACTOSLLEro cTaHaapTa co CTPYKTYpPOW NPUMEHEHHOro B HEM

Tadbnumua C.1

MeXxayHapoaHoro ctaHgapta M3K 61710:2000

CTpykTypa mexayHapoaHoro ctangapta MoK 61710:2000

CTpyKTypa HacTosLero craHgapra

Pasnen [TyHKT [ToanyHKT Pasgen [TyHKT [ToanyHKT
1 - - 1 - -
2 - - 2 - -
4 - - 3 - -
5 - - 4 - -

6.1.1 5.1.1
6.1 6.1.2 5.1 5.1.2
6 6.1.3 5 5.1.3
6.2 — 5.2 —
6.3 — 5.3 —
7. — 6.1 —
7.2.1 6.2.1
[.2 [.2.2 0.2 6.2.2
[.2.3 6.2.3
7.3.1 6.3.1
7.3 6.3
7.3.2 6.3.2
7.4.1 6.4.1
7 7.4 6 6.4
7.4.2 6.4.2
7.5.1 6.5.1
7.5 6.5
7.5.2 6.5.2
7.7.1 6.6.1
7.6 6.6
[.7.2 6.6.2
7.7.1 6.6.1
7.7 6.7
[.7.2 6.6.2
[MpunoxeHne A — — [TounoxeHne A — —
B.1 — B.1 —
B.2 — B.2 —
[Tpunoxenwe B B.3 — [Mpnnoxenwne B B.3 —
B.4 — B.4 —
B.5 — B.5 —
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