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[OCT P M3K 61650—2007

[lpeaucnoBue

Llenn u npuHuMnel ctTaHgapTusauum B Poccumnckon PeagepaumyctaHoBneHbl PegepanbHbIM 3aKOHOM OT
27 nekadbpst 2002 r. Ne 184-03 «O TeXHUYECKOM perynmpoBaHiun», a npasuna NnpuMeHeHnst HauMoHanbHbIX
cTaHaapToB Poccunckon egepaunmmn — OCT P 1.0—2004 «CtaHpgapTtusauma B Poccunckon Peagepauun.
OCHOBHbIE MNONOXEHUAY

CBeneHNnAa o ctaHaapTe

1 NMOAIrOTOBJIEH OTKpbITEIM akUuMOHEPHBIM 0bLEeCTBOM «Hay4HO-UccrneaoBaTENbLCKUN LLEHTP KOH-
TPONA U anarHocTnkn TexHmndeckmx cnctem» (OAO «HAU KO ») Ha ocHOBe CODCTBEHHOIO ayTEHTUYHOTO Nepe-
BOoda cTaHgapTa, YyKasaHHOro B NyHKTe 4

2 BHECEH TK 119 «HaaexHOCTb B TEXHUKE»

3 YTBEP>XOEH MBBEJEH B OENCTBWE Mpukasom ®enepansHOro areHTCTBa Mo TEXH NYEeCKOMY pery-
nnpoBaHntio U meTpornorin ot 27 gekadbpsa 2007 r. Ne 580-cT

4 HacTtoawnn ctaHaapT naeHTudeH mexxgyHapogHomy ctaHgapTty MOK 61650:1997 «MeToabl aHanunsa
HaaexXHocTU. MeTtoabl cpaBHEHUSA MOCTOSAHHLIX MHTEHCUBHOCTEW OTKA30B U NapaMeTpoB MOTOKA OTKA30B»
(IEC 61650:1997 «Reliablility data analysis techniques — Procedures for comparison of two constant failure
rates and two constant failure (event) intensities»).

HanmeHoBaHMe HACTOALWEro ctaHgapTa U3MeHeHO OTHOCUTENTbHO HaMMEeHOBaHUA yKa3aHHOro MeXay-
HapoaHoro ctaHaapTta and npuseaeHna B cooteeTcTBUe cOCT P 1.5—2004 (nogpasgen 3.5).

[Tpyn NpUMeHeHNN HaCTOoALLEro cTaHaapTa pekoMeHayeTcsl UICNONb30BaTb BMECTO CChINMOYHbIX MeXayHa-
POAHLIX CTAHOAPTOB COOTBETCTBYIOLWME UM HalUUOHaNnbHble cTaHA4apThl, CBeAeHUs1 O KOTOPbLIX NpuBedeHbl B
OONONHUTENBHOM NpUNoXeHun D

5 BBEAEH BIMEPBbBIE

VIHipbopmMmayuss o6 UBMEHEeHUSX K HacmosweMy cmaHoapmy rnybnuKkyemcs 8 eXe200H0 u3oasaeMoM
UHOopMaUlUOHHOM yKa3zamere «HayuoHalnbHbie cmaHoapmsai», a mekcem U3MeHeHUU U rMorpagoK — 8 eXXeMe-
CAYHO U30asaeMbiX UHPOPMaUUOHHbLIX YyKazamensx « HayuoHanbHbele cmaHOapmely. B criydyae nepecmompa
(3aMeHbl) Ui OMMeHbI Hacmosauw,e20 cmaHOapma coomeemcemesyrouiee yeeoomreHue byoem ornybnukosaHo
8 eXeMeCA4YHO u3dasaeMoM UHGhopMalyUOHHOM yKalzamerne «HauyuoHanbHbie cmaHoapmsbl». Coomeemceme-
syrowjas UHghopmayus, yseoOoMIIeHUE U meKCMbI pa3Melaromcs makxe 8 UH(PopMaUyUOHHOU cucmeme obuie-
20 I10/1b308aHUs — Ha ohuluanbHoM calime QedepallbHO20 a2eHmemea rio mexHU4eCcKoMy peaynupogaHuio
U Memporsozuu 8 cemu ViHmepHem

© CtaHgaptuHdopm, 2008

HacTtoawumn ctaHaapT He MoXeT ObITb NOMHOCTLIO UMM YacTUYHO BOCTNIPOU3BEAEH, TUPaXXNPOBaH U pac-
MpocTpaHeH B KayecTBe oduumanbHoro nsgaHmsa 6es paspeweHns PegepanbHOro areHTcTBa Mo TeEXHNYECKO-
MY PerynmpoBaHuo U MeTPOoorum
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BBenoeHue

Ha npakTuke 4acTo BO3HUKAET HEOOXOAUMOCTb COMOCTaBUTb XapaKTepPUCTUKN HAOEXKHOCTU CUCTEM U
KOMMNOHEHTOB, KOoraa eCcTb TeXHU4YecKue Unun apyrne npudnHel npeanonarath, YTo OHU pasnuyHbl. Hanpumep,
CPaBHUTb HAOEXKHOCTb OOBLEKTOB, U3TOTOBMEHHBLIX OAHUM N TEM XXe NPeanpUATUEM B Pa3fIUYHbLIE NPOMEKYTKA
BpeMeEHU UM Npon3BeaeHHbIX pa3nMYHbIMU NpeanpUATUSMNA.

MHTEHCMBHOCTbL OTKA30B M NapaMeTp NOoToKa OTKa30oB YacTo UCNONb3YOT B KAYECTBe NnokasaTenen Ha-
OEeXHOCTWU. HacTosawmmn ctaHgapT onncebiBaeT METOAbI CPaBHEHUA ABYX HADOPOB HAbNMOAEHNUN, COOTBETCTBYHO-
LLIMX MOCTOSIHHON MHTEHCUBHOCT OTKA30B/MOCTOAHHOMY NMapaMeTpy NoTOoKa 0TKa30B. B cTaHaapTe npuBeaeHb|
NPUMepPLI, UNMIOCTPUPYIOLWNME NPUMEHEHNE METOAO0B Ha NPaKTUKE.

[nsa npoBepKn npeanonoXeHns 0 NOCTOSIHCTBE UHTEHCMBHOCTU OTKa3oB/MapamMeTpa NoToKa OTKA30B
pekoMeHagyeTca npumeHaTb [ OCTP MOK 60605-6 «HagexxHoCcTb B TexHuke. Kputepum npoBepKM NOCTOAHCTBA
MHTEHCUBHOCTU OTKA30B M NapaMeTpa NOTOKAa OTKA3OBY.

B npunoxeHun A npusegeHbl Heobxoanmble Anst npuMeHeHusa ctaHgaprta tabnuuybl. Matematuyeckoe
oboCcHOBaHME MeToaa NPUBEAEHO B NMPUNOXeHun B, a npumepbl NPUMEHEHNSA cTaHaapTa — B npunoXeHumm C.

IV
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HAUUWOHANBbHBILU CTAHOAPT POCCUUCKOWNW OGEOLEPAUUNMN

HapeXXHOCTb B TeXHUKe

METOObl CPABHEHUA MNOCTOAHHbLIX UHTEHCUBHOCTEN OTKA3OB
U NAPAMETPOB NOTOKA OTKA3OB

Relability in techniques.
Procedures for comparison of constant failure rates and constant failure intensities

[NaTta BBeaeHna — 2008—06—01

1 Obnactb NpMeHeHUA

HacToswmnm ctaHgapT ycTaHaBNMBaEeT METOAbI CpaBHEHUS1 ABYX HADNoAaeMBblIX:

- NHTEHCUBHOCTEWN OTKA30B;

- NapaMeTpPOoB NOTOKA OTKA30B;

- MHTEHCUBHOCTEW/NapamMeTpoB NoToKa CobbITUN.

MeToabl NO3BONSAT YCTAHOBUTL, MOXKHO MM CHUTATb CTATUCTUYECKN CYLLLECTBEHHBIMU pas3nnynga Mexay
OByMs Habopamm HabnogeHnn.

[MpegnonaraeTcs, YTO MHTepPBarlbl BPEMEHU A0 OTKA30B, CODLITUM (MeXAy OTKazaMKn, CODLITUSIMAN) He3a-
BUCUMbI U NOOYNHAKTCA SKCNOHEHUManbLHOMY pacnpeaeneHuto B TedeHue nepunoaa HabnroaeH (CyMmmMmapHo-
0 BpeMeHU UCNbiTaHUW).

[TpunmeyaHune— 370 NpeanonoxXeHne NoAgpasyMeBaeT, UTO MHTEHCUBHOCTb OTKA30B/NapamMmerpa noToka oTKa-
30B NOCTOSIHHbI.

Kpome TOro, npegnonaraeTtcsl, YTO UMeTCs TEXHUYECKNEe U UHble NPUYUHBI BOSMOXHBLIX pa3innyunig
(ynydlleHne nnn yxyaweHume) mexay HabnogaemMelMn XapaktepucTukamMm HageXXHoCTU ABYX CpaBHUBaEMBbIX
HabopoB 06BLEKTOB. HekoTopblie NpumMepsl NpUMEeHEeHUs ONMMcaHHbIX MeTOA0B NpuBeeHbl B 5.4.

PaspaboTtaHHble MeTodbl ABNATCA MEeToAaMN MPOBEPKU rmnoTes (¢ 3afaHHbIM YPOBHEM 3HAYUMOCTHN) O
MPUHAANEXKHOCTU ABYX HABOPOB HABMIOAEHWUA K OAHOW 1 TOW XKE COBOKYMHOCTU UM OHOMY U TOMY XKe NpoLec-
Cy, T.€ rMnoTe3bl 0 COBNaAeHUN 3HAYEHUA UICTUHHOTO cpeaHero (MaTeMaTUYeCcKoro oXXnaaHnusa) ansa aTux AByx
HabopOoB.

[TpumeyaHun e — MHTEHCMBHOCTb OTKa30B COOTBETCTBYET HEBOCCTAHABNMBaeMbIM OObEKTaM U XapaKTepuayeT
HapaboTku go oTkasa. [MapameTp NoToKa OTKA30B COOTBETCTBYET TONbKO BOCCTAHABNMBAEMbIM OObEKTaM U XapakrepuayeT
NpoLece, ONUCbIBaOLLMIN NOCNeaoBaTenbHOCTb COObITUIA; HANPUMeEp HapabOTKN MEXAyY OTKa3aMu.

[TpnBegeHHbIEe B HACTOSILLEM cTaHOapTe MeTodbl HE OrpaHUYMBaOTCA CpaBHEHUEM UHTEHCUBHOCTEW
napamMmeTpoB NoToka 0TKa3oB. OHM MOTYT ObITb NPUMEHeHbl K ABYM HabopamM HabntogeHun nodbiX codbITUN,
ON$1 KOTOPbIX BBINOMHAKOTCS BbILLUEYNOMSAHYThIE NPeanonoXKeHUs .

[TpnmedyaHwune—/lsa Habopa HabnwgeHnn MOryT coaepXaTb 3NEMEHTLI OQHOW U TOW XXe COBOKYMNHOCTU UNK
ONUCbIBaTb OOBLEKT B Pa3NUYHbLIX YCIOBUAX (OKpyXKatowas cpega, Harpy3ka) nnm TornbkKo conoctaBumMble HAbopbl COBLITUN
(Hanpumep, aBTOMOBUNbHLIE aBapuK Ha 4Opore).

B HacTosAwWweM cTaHaapTe npuBegeHbl YACNoBbie MeTodbl U rpadudeckue npoueaypsl. MNepuoabl Habnto-
OEeHWUn, COOTBETCTRYOLIME ABYM Habopam, He obsizaTenbHO AOMKHBLI ObITb PaBHbI, HO €CNM OHU COBMNaaatoT,
MEeTObl CUNbHO yNpoLLaoTCS.

U3paHune odbmumanbHoe
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2 HopMaTuBHbIE CCbINKMU

B HacTosWweM cTaHAgapTe UCNONb30BaHa cChifnika Ha cneayiowny ctaHaapT:
MOK 60050-191:1990 MexagyHapoaHbIN 3nekTpoTexHu4ecknn cnosapb. MaBa 191. HageXHocTb 1
Ka4yeCcTBO yCnyr

3 TepMuUHbI N onpegeneHus

B HacTodawem ctaHgapTe npuMmeHeHbl TepMuHbl No MOK 60050-191.

4 YcnoBHble 0003HaYeHus

4.1 lNMepeyvyeHb 0603HaAYEHUI

o — pacyeTHbIN YPOBEeHb 3HAYNMOCTW;

o g — 3aaHHbIN YPOBEHb 3HAYMMOCTU;

A — NUCTUHHasA MHTEHCUBHOCTb OTKAa30B A4 /-ro Habopa;

d(u) — UHTerpanbHaga pyHKUMA HOPMUPOBaHHOIO HOpManbHOro pacnpegeneHus, ®(u,) = o;
] — NHAeKc Habopa HabnwaeHn, NpUHUMaeT 3HadeHmna 1 nunu 2;

f — CcTaTUCTUKA F-pacnpeaeneHus;

f — KpUTUYECKOoe 3HavyeHne CTaTUCTUKU F-pacnpeneneHns ANy 3agaHHOro ypoBHS 3HAYMMOCTU;
F._ . (vq,V,) — KBaHTUNb ypoBHSA (1—- a)F-pacnpeaeneHnsa cv, 1 v, cteneHsamm csobobl;

fo — oTHoweHue, p =T, (T + T, );

r — obLee KONMMYEeCTBO OTKA30B, r =1 + 1]

r — KONMMYEeCTBO OTKAa30B /-ro Habopa;

T” — cyMMapHas HapaboTka i-ro Habopa;

u — CTaTUCTUKa HOPMUPOBAHHOIOC HOPMarbHOIo pacnpegeneHus;

U, — KBaHTUMNb YPOBHSA oo HOPMUPOBAHHOIO HOpMaribHOro pacnpegeneHus;

U, — KpUTUYecKoe 3Ha4YeHre anga sagaHHoro ypoBHA 3Ha4YMMOCTK, NoNyYeHHoe ANA HOPMUPO-
BaHHOIo HoOpManbHOro pacnpegeneHns;

W — UCTUHHOE 3HaYeHMe MHTEHCUBHOCTU/NapamMeTpa noToka 0TKasos (CM. 4.2).

[TpumeyaHune— 3HavyeHne wB 0bLeM Cny4vae HEN3BECTHO;

W — OLleHKa MHTEHCUBHOCTW/ NapamMeTpa NoToKa OTKa3oB ANgd i -ro Habopa, w, = r/T;
Z — NUCTUHHOE 3Ha4YeHue napamMeTpa NoToKa oTKa3oB Ans /-ro Habopa.

4.2 MNMpeobpa3zoBaHne 0603HaAYEHUN

[TOCKONbKY MeTodbl HACTOSILWEro cTaHaapTa NPUMEHUMBbI K pasnUYHbIM NoKaszaTensM HageXHOCTU, B
cTaHgapTe UCNoNb3oBaH 0B CUMBON W ANSt UHTEHCUMBHOCTU OTKA30B U NapamMeTpa NOTOKa OTKa30B.

CnepoBaTenbHo,

- ON9 MHTEHCUBHOCTW OTKA30B W = A

- ANs napamMeTpa NoToKa OTKA30B W = Z.

5 lNMpeanonoxeHuns

5.1 lNpeanonoxeHus

Kputepuin npoBEPKU TMNOTE3 OCHOBAH Ha NpeanonoXKeHUn, YTo HapaboTKN A0 OTKA30B (MeXXay OTKasamMu)
He3aBUCUMBI N NOOYUHAOTCS SKCMNOHEHUMaNbHOMY pacnpeaeneHuno B TedeHne nepmoga HabnogeHun (Cym-
MapHOW HapaboTKn). ITC NpeanonoXeHne noapasymeBaeT, UTO UHTEHCUBHOCTL OTKA30B U COOTBETCTBEHHO
napameTp NOToKa OTKA30B MOCTOAHHDI.

[TockonbKy npeanonaraeTcsi, YTO UMEKTCH TEXHUYECKUE UMM UHBbIE NPUYNHBI BO3MOXHLIX pPasnmnuniig
(ynydLlleHne Unn yxyaweHne) mexay XapakTepuctukaMmm HageKHOCTU, COOTBETCTBYOLWMMN ABYM Habopam
cpaBHMBaeMbIX HaboaeHUIN, ONs MPOBEPKNU MMNoTe3 UCNOoMNb30BaHbl OAHOCTOPOHHUE KPUTEPUN.

5.2 BoccTtaHaBnMBaeMble 00beKThI

MeToabl NpUMEeHUMbI AN CpaBHEHUSA NapaMeTpoB NOTOKA OTKA30B Ha OCHOBE HabtogeHU BOCCTaHaB-
NUBaeMbIX OO BEKTOB NPU YCINOBUM BbINONHEHWS B Npedenax KaXXaoro nepuoaa cneayrowmnx npeanonokeHun:

2
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- BpeMS UCMbITAaHUKA BBIYMUCNAOT Kak HapaboTKy B npoLecce UCNbITAaHUI, UCKNOYast BpeMsl peMoHTa U
OPYrnxX NpocToeB (CM. PUCYHOK 1);

- BOCCTAHOBJIEHHbIE ODOBLEKTbI MOXXHO CHUTATb HOBBIMU.

PrcyHok 1 — lMpumep Belumncnenns T, ans ogHoro BocctaHaenueaemoro obvekta (T =t, + &, + t; + t,)

5.3 HeBoccTaHaBnNMBaeMble 00 EeKTbI

MeToabl NpUMeHUMbI AN cpaBHEHUSA UHTEHCUBHOCTEN OTKa30B Ha OCHOBE HabnwogeHUn 3a HeBOCCTa-
HaBNMBaeMbIMA 0O bEKTaMM NP YCNOBUK BEINONHEHUSA B Npeaenax KaXxaoro nepruoga cneayroLwmx npeanono-
XEeHUN:

- BpeMs UCMbITaHUA BbIMUCSAIOT Kak CYMMY HapabOoTOK A0 OTKasa W, Npu OTCYTCTBUM OTKa3a, HapaboToK
HeoTKa3aBLINX 0OBLEKTOB 3a BpeMsa HabntogaeHUM (CM. pUCYHOK 2);

- BCe 00BbEeKThI NpUHaaNeXxXaTt K O4HOW N TOM XKe COBOKYMHOCTMN.

5

3ameHa t,
ﬁ

PucyHok 2 — lMpumep BblumcrneHns T Ans NnTM HEBOCCTaHABNIMBAEMbIX OO bEKTOB ( T = t,+ 6, + i, +1, + 1)

5.4 MNMpumepbl 06BEKTOB NPUMEHEHUSA

Ob6beKkTamMmm NpUMeHeHUs OnNMcaHHbIX METOAOB ABMNSAOTCA crneayowmne: Bce BUAbl UHTEHCUBHOCTEN OTKa-
30B KOMMOHEHTOB M MOHTaXKHBIX MJ1AT; NapamMeTpbl NOTOKAa 0TKa30B 0bopyaoBaHUA, OO BbEKTOB, CUCTEM, Nepe3a-
MyckoB U T.n. MOXHO NpoBOANUTL CpaBHEHWE HaABNAEHUA OOHOIO N TOro XKe 00beKkTa B TeYeHne pasnnyHbIX

nepnoaoB BpeMeHn, obbeKkToOB OAHOro BMAa pasfnMyHbIX NpoussoanuTenen unm pabotarwowmx B pasnvHbIX
YCIOBUSIX, OO BEKTOB A0 U NOcne MogepHU3aLnu.

[TpnmeyaHune— CnocobHOCTb CTATUCTUKM OBHAPYXMBATb Pa3nuumnsa mexay ABYMS MHTEHCUBHOCTAMM OTKa-
30B, NapamMmeTpamMmm NOTOKA OTKA30B (COOLITUN) BO3pacTaeT BMECTE C KONIMYECTBOM HAbNogaemblX COBbITUN.

6 TpebGoBaHMA K UCXOAHBLIM AAaHHbIM

[na npumeHeHUs MeToa0B HeobxoanmMbl cneaytoLlne aaHHbIE:
- Habntogaemoe KonmM4ecTBO OTKa3oB B TeYeHWe ABYX NepuooB HabnoaeHUn r, U r,;

- cyMMapHble HapaboTku T,” n T, , COOTBETCTBYOLLNE 3TUM ABYM Nepuoaam;

- 3ajaHHbIU (BbIOpaHHbIN) YpOBEHb 3HAYMMOCTU o, (ecnn TpebyeTca).

Ecnun Heobxoaumbl 4ONONHUTENbHBIE NCCNEeA0BaHUA CTAaTUCTUYECKUX NPEANONOXEHUA, To NoTpebytoT-
csl JaHHble O BpEeMeHW BO3HUKHOBEHUSA KaXKa0oro oTkasa.

7 MeToAabl

7.1 Obwan cxema

Hynesas runoTe3a — UMHTEHCMBHOCTW OTKa30B (MapaMeTpbl MNOTOKa OTKa30B) paBHbl N Hy: w, = w,,.
AnbTepHaTUBHadA rmnotTesa — w, MeHblle w, UnuH,: w, <w.,,

CoOTBETCTBEHHO B 7.2 OnncaHbl TOYHbIE 1 B 00LLIEM CllyYae NpUMEeHNUMbIE MeToAbl NPOBEPKN 3TUX MMNO-
Te3. [inAa pac4yeToB gonyckaeTcsa UCNob3oBaTb bMHOMWansHoe pacnpegeneHune (Npy pacyeTax Ha KOMMNboTe-
pe) unu Tabnuubl F-pacnpeaeneHuns, npuBeaeHHbIe B NPUNOXKEeHNN A.
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Camblin 06WwKnin criyyai, korga BpeMs UcnblTaHWi Ana AByX HabopoB HabntoaeHun oguHakoso (T, =T, ),

paccMoTpeH B 7.3. Pe3aynbTaTt MOXeT ObITb MoNy4YeH rpadpuiueckumm metogamuy 6e3 BelMMCNEHNN UMN B KOMNKU-
YeCTBEHHOM Bi/Ae NOCPeACTBOM OUYEHb NMPOCThIX U TOYHbLIX POPMYI.
7.2 TOYHbLIN MeTOL

MeToa npumeHum B cnydasaxT, =T, uT, = T, .

7.2.1 Ucnonb3oBaHue OMHOMUaANbLHOro pacnpeaeneHus
a) OnpepensoT r, Tak, YToOLI

I

rno_ . n
_1* =W,y < = = Ws.
I T
b) BeluncnsawTr:
rF=1r + .
c) Berucngaiot p:
_ I
p_ o e
I+ 15
d) BbluncnsawoTt ypoBeHb 3HAYMMOCTHU o, MICMONb3ya DMHOMUaNbLHOE pacnpeaeneHue:
a=Y|" |p"(1—p) ™ (1)
x=0\ %X
T2 )
rae = .
X ) (r—=x)Ix!

e) [NpuHMMatoT pelleHne B COOTBETCTBUM C KPUTEPUAMN, NPpUBEAEHHBIMU B Tabnuue 1 Ana sagaHHoro
YPOBHSA 3HAYUMOCTU Q.

Ecnn ypoBeHb 3Ha4YMMOCTU o, HE 3a4aH, TO AN OTHOCUTENbHO ManbiX 3Ha4yeHUn o, Hanpumep o = 0,05
(5 %), npuHMUMaLOT pellueHne — w, < w,.

HeM MeHbLle o, TeEM MeHbLUe BePOATHOCTb TOr0, YTO 3TO 3aKNoYeHe MOXeT OblTb HEBEPHbIM.

[ PUMEYAHWE — ypOBEHb SHAYNMOCTU MOXXHO TaKXXe Orpederintb, NCrnoJib3ys T86J'IHLI,I:I UITN KPpUBLIE AJ1H BUHO-
MWallbHOIO pacripegeneHnd ¢ ripuMmeHeHnemMm MHTepIriorAaunin.

Tabnwuwuya 1 —Kpurtepum NnpuHATUA pelleHns Ha OCHOBE BMHOMMANbHOIO pacnpeaeneHus

Pe3yneTat cpaBHeHUs1 o U o, PeweHue
o < Clg Wi < Wy
oL - Olg Wi = Wy

7.2.2 Ucnonb3oBaHue F-pacnpepneneHus
OKBUBaNeHTHbIU popmyrne (1) anbTepHaTUBHLIN MeTod BbIYUCIIEHUA oo COCTOUT B CrieayoLleMm:
a) Bblumucngaior 1

rn Ty

f= -
n+1 T,

b) HaxopaTf_ no tabnuuam F-pacnpegenexHua. Ana(1 — a,) = 0,90 ncnonbsytoT Tadbnuuy A.1 (npunoxe-
Hue A), aana (1 — a,) = 0,95 — Tabnuuy A.2 (npunoxeHue A).

fG = F1 —EID(V1: VZ):

raev, = 2(r, + 1);
Vo, =215
c) lNpnHnmatoT pelleHne B COOTBETCTBUMU C KPUTEPUAMU, MPpUBEAEHHBIMU B Tabnnue 2.
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Tadbnwunuya 2— Kputepuv NpuHATUS peLleHns Ha OCHOBe F-pacnpeaeneHus
PesynbTaT cpaBHeHusi fu f_ PelweHune
f> fc Wi < Wy
f<ft. W1 = W

OBbIYHO pekoMeHAYTCH YPOBHN 3HAYUMOCTU o, = S % Unin 10 %, COOTBETCTBYIOLLME KBAHTUITIO YPOBHSA

(1= ay) (0,95 1nKn 0,90) F-pacnpeaeneHus.
7.3 MeToabl, npuMeHsiemble Becnyyae T, =T,

7.3.1 INpacdhbuveckun metonr <250
a) OnpeaenatwT r, Tak, YToObI I, <r,);

b) BbrucnawT r=r, + r,;
c) OnpegenawroT NONOXeHWe TOYKM (r = r,) Ha pucyHke A.1 (ecnn 4 < r <130) nnn Ha pucyHke A.2 (ecnn

110 <r < 250) npunoxeHna A 1 oTMeYaloT NONoXKeHNe TOYKA (BbILe U HUXKe) OTHOCUTENNBbHO KPUBOU ANS

yCTaHOBIIEHHOIO YPOBHS 3HAYNMOCTU o,
d) MNMpuHMMatoT pelleHne B COOTBETCTBUN C KPUTEPUAMU, NPpUBEAEHHbIMK B Tabnuue 3.

Tabnwunua 3— Kpurepum peweHns Ha ocHoBe pucyHkoB A.1, A.2 (npunoxenne A)

B3aumHoe pacnonoxeHue TouKU (r, 1) v

y PewweHune
KPMBOW a.
Touka (r, r,) H/XE KPUBOW o, Wi < Wy
Touka (r, r,) BbllLE KPUBOW 0. Wi = W

[MTpnmeyaHun e— PakTMHECKMN YPOBEHb 3HAYMMOCTU MOXET ObITb NPUBMMKEHHO OUEHEH C MPUMEHEHNEM WH-
TEPNONSALUNN MEXAY KPUBbLIMMU.

7.3.2 MNMpnonuxeHHbIU MeTOA, NPUMEHAEMbIN B criyvae r > 8
a) OnpeaensawoT r, Tak, YTo0bI 1, <1\,

b) BbraucnawT u:
_ U+ Uy (2)

roe u, = o

7o
1 1
U, =2

ro+— |
2 V2,
c) lNpuHMMatoT pelleHne B COOTBETCTBUM C KpUTepUeEM, NpuseaeHHbIM B Tabnuue 4, ncnonbsya u, 13
Tadbnuuel 5.

A

Tadbnwuua 4 — Kputepun peleHns Ha OCHOBE HOPMUPOBAHHOIO HOPMAanbHOMoO pacnpeaeneHuns

Ycnosue PelueHune
U > u_C ypPOBHEM 3HA4YMMOCTH 0., Wi < Wo
U < U, C YPOBHEM 3HAYUMOCTH «., Wy = Wo

Tadbnwuua 5 — YpoBHM 3HAYUMOCTU (OAHOCTOPOHHUE) MPU UCMONBb30BAHUM HOPMUPOBAHHOIO HOPMAanbHOroO pacnpeae-

NeHus
YpPOBEHb 3HAYUMOCTH Oy, Yo 0,1 0,25 0,5 1,0 2,5 5,0 10,0
Kpntnueckoe 3HaqeHue u_ 3,09 2,87 2,58 2,33 1,96 1,65 1,28

[TpnmeyaHune— PakTUHECKUn yPOBEHb 3HAYMMOCTU MOXET DObiTb onpeaeneH ¢ NOMOLLbIO HOPMUPOBAHHOIO

HOpMAanbHOIro pacrnpeaeneHus.




[OCT P M3K 61650—2007

[MpunoxeHune A
(cnpaBoO4HOE)

Tabnuubl F-pacnpeaeneHus.
Tabnuubl 1 rpachmkn ana cpaBHEHUA ABYX UHTEHCUBHOCTEN OTKa30OB

MU NapaMeTPoOB NOTOKOB OTKa3oB B cnyvae T, =T,

[Tpwn meyaHne—JlaHHoe NpUNoXXeHne OTHOCUTCAK 7.2.2un 7.3.

Tabnwya A1—KeaHtunu F-pacnpegenenusi ypoeHs 0,90 [Fj 4, (vy, v,)]

V1
Y.
2 4 0 3 10 20 30 40 60 120 o0
P 9,00 0,24 9,33 0,37 0,39 0,44 0,46 0,47 0,47 0,48 0,49
4 4,32 4,11 4,01 3,95 3,92 3,84 3,82 3,80 3,79 3,78 3,76
6 3,46 3,18 3,05 2,98 2,94 2,84 2,80 2,78 2,76 2,74 2,72
8 3,11 2,8 2,67 2,59 2,54 2,42 2,38 2,36 2,34 2,32 2,29
10 2,92 2,6 2,46 2,38 2,32 2,20 2,16 2,13 2,11 2,08 2,06
12 2,8 2,48 2,33 2,24 2,19 2,06 2,01 1,99 1,96 1,93 1,90
14 2,73 2,39 2,24 2,15 2,10 1,96 1,91 1,89 1,86 1,83 1,80
16 2,67 2,33 2,18 2,09 2,03 1,89 1,84 1,81 1,78 1,75 1,72
18 2,62 2,29 2,13 2,04 1,98 1,84 1,78 1,75 1,72 1,69 1,66
20 2,59 2,25 2,09 2,00 1,94 1,79 1,74 1,71 1,68 1,64 1,61
30 2,49 2,14 1,98 1,88 1,82 1,67 1,61 1,57 1,54 1,50 1,46
40 2,44 2,09 1,93 1,83 1,76 1,61 1,54 1,51 1,47 1,42 1,38
60 2,39 2,04 1,87 1,77 1,71 1,54 1,48 1,44 1,40 1,35 1,29
120 2,35 1,99 1,82 1,72 1,65 1,48 1,41 1,37 1,32 1,26 1,19
o0 2,30 1,94 1,77 1,67 1,60 1,42 1,34 1,30 1,24 1,17 1,00
Tabnwuua A2—Keantnnm F-pacnpepenenHus yposhsi 0,95 [Fg g5 (V45 v,)]
Y1
Y.
2 4 0 3 10 20 30 40 60 120 o0

2 19,00 19,25 19,33 19,37 19,40 19,45 19,46 19,47 19,48 19,49 19,50
4 6,94 6,39 6,16 6,04 5,96 5,80 5,75 5,72 5,69 5,66 5,63
6 5,14 4,53 4,28 4,15 4,06 3,87 3,81 3,77 3,74 3,70 3,67
8 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 2,60 2,62 2,58 2,54
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 2,31 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 3,55 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 2,6 2,34 2,18 2,08 1,84 1,74 1,69 1,64 1,58 1,51
60 3,15 2,53 2,25 2,10 1,99 1,75 1,65 1,59 1,53 1,47 1,39
120 3,07 2,45 2,18 2,02 1,91 1,66 1,55 1,49 1,43 1,35 1,25
o0 3,00 2,37 2,10 1,94 1,83 1,57 1,46 1,39 1,32 1,22 1,00

JlnHenHasa nHTepnonaAUuns ans NPOMEXYTOYHbIX 3HAYEHUW ABNAETCA 4OCTAaTOYHO TOYHOMW.
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PucyHok A.1 — CpaBHeHue ABYX MHTEHCUBHOCTEM OTKa30B (napamMeTpoB NoToka 0TkazoB) Ana 7. = T,. YPOBHM 3HaUM-
MOCTU 10 %: 5 %: 1 %:;0,1%:4 <r <130

10 % 5 % 1% 0,1%
' e
TH 1 FF : EEEEEaEEERNEEEEEEEE T
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PrcyHoK A.2 — CpaBHeHne ABYX MHTEHCUBHOCTEN OTKAa30B (NapamMeTpoB NoToka oTkazoB) ans 7, = T, YPOBHM 3Ha4K-
MOCTU 10 %; 5 %; 1 %; 0,1 %; 110 <r <250
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[MpnnoxeHwe B
(cnpaBo4HoOe€)

MaTemaTudeckoe o6ocHoBaHue

B.1 'mnoTte3bl n pacyeTHble hopmynbl ans obwero cnyvaa Ty =T, vnnT, = T,)

[unotesbl Hy: wy = w,nH, . w, <w,. Kputepum aBnsetcs 0oA4HOCTOPOHHUM BUHOMUAINbHBIM KOUTEPUEM B COOTBET-
cTBumn ¢ dopmynown (1) 7.2.1 (cm. [1]).

B cnyvae gBycTopoHHero kputepusa Hy: w, = w, nH.: w, # w,. B aTom cny4vae BmecTo (1) Heobxoanmo ncnonb3o-
BaTb CreayloLwyto oopmyny

o = iﬂ@ [P (1= p) ™+ (1 =—p) p"7. (1a)

B.2 M'vnoTtesbl n pacyeTHble hopmynbignaly =T,

[vnoteabl Hy: w, =w,nH,. w, <w,. YpaBHeHunn (2)B 7.3.2 ocHoBaHbl Ha [1]u [2]. Ainar > 10 npubnuxerHne aBns-
eTCH AOCTATOYHO TOYHbIM.

KpuBbie Ha pucyHkax A.1 un A.2 (npunoxeHne A) npeacrasnsaoT cobon peweHne ypaBHEHUS (2) OTHOCUTENBHO

ry =ri{u, r).
PeweHne nmeet BUA:
r—1-u r—u2
| S — r_1_U'\/; L S — I
i = ; 1 =
P 2
Ha pyucyHkax A.1 1 A.2 n3obpaxeH rpauk PyHKUMN 1 (r):
r+r
ry = 12 1 = r(r)

A5 PUKCUPOBAHHbBIX 3HAYEHUWN U = U, COOTBETCTBYIOLLMX PUKCUPOBAHHbLIM 3HAYEHUAM o, (CM. 7.3.2 Tabnuuy D).
[1ns ABYyCTOPOHHEro KpUTEPUs 3HAUEHUS o, SIBISOTCA yABOEHHBIMW 3HAYEHNUSIMU MO OTHOLLEHUIO K 3HAYEHUSIM, NPU-
BeadeHHbIM B Tabnuue 5, unuamensawtTca o1 0,2 % no 20,0 %.



[OCT P M3K 61650—2007

[MpunoxeHune C
(cnpaBo4HOe€)

[TpumMepbl

C.A Mpumep 1. NMpnmeHeHne 7.2
Ha6nwoaenuna. [ns BocctaHaBnuBaemoro o6opyaoBaHus Tuna A cymmapHoe Bpemsi UcnbiTaHuin T, = 1 roa, Konu-

4eCTBO OTKa3oB r, = 1.

[1ns1 BoccTaHaBnmBaemoro o6opyaoBaHus tuna B cymmapHoe Bpemsi ucnoitannii T, = 2 roga, Konm4ecTBO OTKa30B
ry = 9.

Bonpoc. 3HaunTenbHO N HUXE nNapameTp NOToKa OTKA30B Ans obopyagoBanus tyna A, 4yem ans obopyagoBaHms
TMna B npu ypoBHe 3HAYMMOCTU S % (o = 0,09).

OTBeT. BbiuncneHwus:

%:jzf,l-::r_i:g :4!5=22!
" 1 T, 2
r=rn+rn=1+9=10,
_ 1
p_ e .
L' +7T, 3

[TpmeHeHne ypaBHenus (1) paer
o =0,104 = 10,4 %.

[Tockonbky o = 0,104, o, = 0,051 o > o B COOTBETCTBUU C Tabnuuen 1 MOXHO 3aKIiOUYNTb, YTO
W1 = Wo UNN Z1 = Zo.

Takum obpaszom, obopyaoBaHue Tmna A He umeeT Bonee HM3KOro napameTpa NoToka 0TKasos, Yem 0bopyaoBaHme
TMna B npu ypoBHE 3HaUMmMocTn 5 %.

TOoT Xe cambi pes3ynbTarT MOXET ObiTb NONy4Y4eH € WUCMONb30BAHMEM KBaAHTUNA F-pacnpegeneHus ypOBHS
(1 —0,05) = 0,95 [cm. Tabnuuy A.2 (npunoxeHne A)].
Bbluncnexwue f.

9 1

f= .
1+1 2

= 2,25.

Bblvncnenwue £
fE — F1—¢1(V1! V2) — 2!935

rae v, =2(1+1)=4;
v, =2-9=18;
1—a =0,95.
B cooTBeTCTBMM C TAbNMUEn 2 rmnoTesaw, = w, UNnz, = Z, He MOXeT ObITb OTKNOHEHa, NocKonbKy f = 2,25, f, = 2,93
nf<f, npunypoBHe 3HAYMMOCTU D Y.
C.2 Mpwumep 2. NMprmeHeHne 7.3.1 (CM. Nnpumep, NpeacTaBnNeHHbIN HA pUCyHKe A.1)
C.3 lNMpwumep 3. MNpumeHeHne 7.3.2
Ha6bnopenuna. 7y =T,;r, =1;r,=7.

Bonpoc. CywecTByeT nNu 3HAYMMOE pasnnine mexay W4 U W, NPU YPOBHE 3HAYNMOCTU 0.y = 5 %.
BelvumncneHus:

poh=1_5 _477,

Vro 8

U =

tp = ~2 \/rz ; \/m; =2[6,5-15]=1,87,

_ug+u, 3,04
2 2

OTBeT. [lpu ypoBHE 3HAUMMOCTU D % B COOTBETCTBUM C Tabnuuen 5 u, = 1,65. [1oCkonNbKy U > U, B COOTBETCTBUM C
Tabnnuen 4 MOXXHO caenaTtb BbIBOA, UTO

u = 1,82.

W1 < Wo.
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PaKTUYEeCKNN YPOBEHb 3HAYNMOCTU «.:
a = ,) = 3,44 % (TOo4HOE 3HaveHne o = 3,52 %).

C.4 lMpwunmep 4. NMprmeHeHne 7.3.2 (CM. Nnpumep, NpeacTaBneHHbIN Ha pUcyHke A.1)

Hwxe npuBegeHbl BbIMNCNEHUS, COOTBETCTBYOWME rpapnieCcKomMy NpumMmepy.

Habnwopenna. KomnoHeHTwl HenpepbiBHOro nponssogctea (1000 wT.) nogBeprHyThbl UCNbITAHUSM MPU BbICOKOW
Temnepartype B TedeHmne 1000 4. M3 Hmnx 20 oTKazaBLWNX KOMNOHEHTOB ObINTM HEMEANEHHO 3aMEHEHDI.

1000 KOMNMOHEHTOB, N3rOTOBIEHHLIX NPU BONEE BICOKOM KAYECTBE NPOU3BOACTBA, NOABEPIHYThI TAKUM XE UCMbITA-
HUAM MPU BbICOKOM TemMnepaType B TedeHne 1000 4, wecTb 0TKa3aBLWKUX KOMMNOHEHTOB DbINY HEMEANEHHO 3aMEHEHbI.

Takum obpasom, ;" = T, = 10° yacos; r, = 6;r, = 20.

Bonpoc. ObecneunBaeT nm HOBOE NPOU3BOACTBO 3HAYUTENBHO Bonee BbICOKYIO 6e30TKa3HOCTb KOMMOHEHTOB NPW
YPOBHE 3HaUMMoCcTn o = 1 %.

Bbluncnenuvs: u, = 2,95, u, = 2,64;u =2,59>u_ =2,33.
OTBeT. [lpn ypoBHe 3HaUMMOCTU 1 % B COOTBETCTBUK C TABNMuUen 4 MOXHO cAenaTth BbIBOA, YTO

Wy < Wo UNMTN A1 < Jo.

DTO 03HAYaET, YUTO HOBOE NPOU3BOACTBO CYWECTBEHHO NOBLIWAET 6H€30TKA3HOCTb KOMIMOHEHTOB.
PaKkTn4eCKUn ypoBEHb 3HAYNMOCTU 0.

a = (u,) = 0,47 % (TouHoe 3Ha4eHne o = 0,468 %).

10
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[MpunoxeHune D
(cnpaBo4HOe€)

CBeaeHUA 0 cOOTBETCTBUU HaLMOHanNbHoOro ctaHgapta Poccunckou Pepepanmm
CCbINTOYMHOMY MeXAYHapoaHOMY CTaHaapTy

Tadbnwnuya D.1

OBo3HaYEeHne CCbINOYHOro Obo3Ha4vYeHne 1 HAaMMEHOBaHNE COOTBETCTBYIOLLEro HAUMOHANBLHOIO ctaHaaptTa PoccMnckou
MEXOYHApPOOHOro craHaapTa Genepaunn
MOK 60050-191:1990 ¥

* COOTBETCTBYIOLWMN HAaUMoOHanbHbIN ctaHgapTt oteyteTeyeT. [lockonbky A3bikn MOK 60050-191 BkntovaloT pycckum,
pekomeHayeTcsa HenocpeacrTeeHHoe npumeHeHne MOK 60050-191.
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