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Mpeaucnosue

Lenu n npuHuunsl ctaHaapTusauumn 8 Poccuinckon egepaunn yctaHoBneHbl PegepanbHbIM 3aKOHOM OT
27 pekabps 2002 r. Ne 184-93 «O TeXHUYECKOM perynnupoBaHnvy, a npasuna NpMMeHeHUst HauMoHabHbIX
ctaHaaptoB Poccuickon deaepauym — MOCT P 1.0—2004 «CtaHpaptusauus B Poccuitckon depepauuu.
OCHOBHBIE MONOXEHUs»

CBepeHusi 0 cTaHaapTe

1 NOAIrOTOBIEH OTKpbITbIM akuMoHepHbIM obwecTBoM «HayuyHo-UccnegoBaTenbCKUin LEHTP KOH-
TPONA U ANarHoCTUKM TexHudeckux cuctem» (OAO «HUL KO ») Ha ocHOBe coOBCTBEHHOTO ayTEHTUYHOTO Nepe-
BoAa cTaHAapTa, yKasaHHOro B NyHkTe 4

2 BHECEH TexHu4yeckum komuTeToM no ctaHaapTusauumn TK 119 «HagexHocTb B TeXHUKe»

3 YTBEP>X[JEH W BBEAEH B JEMCTBUE Mpukazom deaepansbHOro areHTCTBa No TeXHUYeckoMy pery-
NMPOBaHMI0 N MeTporiorii oT 27 aekabps 2007 r. Ne 579-cT

4 HacToswmi cTaHaapT naeHTUdeH MexayHapoaHomy ctanHaapty MOK 60605-6:2007 «UcnbitaHus
obopyaoBaHus Ha HaaexHocTb. YacTb 6. Kputepumn npoBepkn NOCTOSHCTBA MHTEHCUBHOCTU OTKa30B U Napa-
MeTpa noToka 0TKazoB U MeToAbl nx oueHkny (IEC 60605-6:2007 «Equipmentreliability testing — Part6: Tests
for the validity and estimation of the constant failure rate and constant failure intensity»).

HavnmeHoBaHue HacTosiero ctaHgapTa U3MEHeHO OTHOCUTENbHO HAaUMEHOBaHWUA YKasaHHOTO MeXay-
HapogHoro ctaHgapTa Ans npueeaeHus B cooteetcTeue ¢ FOCT P 1.5—2004 (noapasnen 3.5).

Mpy NnprMeHeHUn HacTosILLEero cTaHAapTa PeKOMeHAYETCA UCNONb30BaTh BMECTO CCbINTOYHBLIX MEXAyHa-
POAHBIX CTAHAAPTOB COOTBETCTBYIOWNE UM HaLMOHamMbHBIE CTaHAapThl, CBEAEeHUS O KOTOPbIX NpUBeAeHbl B
OONONHUTENBHOM NpuUnoxeHuu D

5 BBEJEH BIMNEPBbIE

Ungpopmauust 06 usMeHeHUsX K HacmosilueMy cmaHOapmy rybriukyemcsl 8 exe2o0Ho uzdasaeMom
UHcbopMayUoHHOM ykasamene «HayuoHanbHble cmaH0apmbly, @ MmeKcm U3MeHEeHUL U r1onpaeoK — 6 exxeme-
CAYHO u3fasaeMbix UHOPMaUUOHHBIX yKa3amerisix « HayuoHarnbHble cmaHOapmbl». B criydae nepecMompa
(3aMeHbl) Unu ommeHb! Hacmosu,e2o cmaHdapma coomeemcemeytoujee yeeoomiieHue bydem onybruKosaHo
8 exxeMecsIYHo usdasaeMoM UHopMayUOHHOM yKka3amerle «HauuoHarbHbie cmaHdapmel». Coomeememey-
rowas uHgopmauusi, yeedomreHue U mekcmel pasMelalomcesl makxe 8 UHgopmayuoHHol cucmeme obujeeo
ronb306aHuss — Ha oghuyuanbHoM catime PedeparibHO20 a2eHmMcmea 10 MexXHUYECKOMY pe2ynuposaHUio U
Mempornoauu 8 cemu UHmepHem
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HacTroswuii ctaHgapTt He MoxeT 6bITb MOMHOCTLIO MW YaCTUYHO BOocCnpousseaeH, TUpaXXnposaH 1 pac-
NpoCTpaHeH B KauecTBe ouumansHoro usgaHus 6es paspelueHust d)enepaanoro areHTCcTBa no TexHNn4ecKo-
My perynuposaHuio U MeTponoruun
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BBepeHune

B HacTodawem CTaHgapTe npmnesedeHbl HACNOBLIE U rpacbvlqecm/le MeTOoAdbl NMPpOBEePKN NOCTOAHCTBA UHTEH-
CUBHOCTWK OTKa30B WM MapaMeTpa MNOTOoKa OTKa30B. I'pacbmquKVle MeTOodbl NMNO3BONAOT I/ID,eHTMCbI/ILI,MpOBaTb
HEMNOCTOAHCTBO MHTEHCUBHOCT OTKa30B M MNMapamMeTpa NoToKa OTKa3oB N BblIABUTb paHHUE OTKa3bl. MeToabl
noaxoaAT And aHann3a pe3yribTaToB UCMbITaH N U AaHHbIX SKCnnyatTaunn.
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HAUWOHANbHBIA CTAHJDAPT POCCUMUCKOW SGEOEPALMUMU

HapgeXHocTb B TeXHUKe

KPUTEPUUN NPOBEPKU NOCTOAHCTBA UHTEHCUBHOCTU OTKA30B U NMAPAMETPA NMOTOKA
OTKA30B

Reliability in techniques. Tests for the validity of the constant failure rate and failure intensity

DaTta BBegeHna — 2008—09—01

1 O6nacTb NnpuUMeHeHus

Hacrosiwmin ctaHaapT ycTaHaBnmneBaeT MeToAbl MPOBEPKU NPearnoNoXeHNA O NOCTOAHCTBE UHTEHCUB-
HOCTW OTKa30B M NapameTpa NoToKa 0TKa3oB NO AaHHbIM UCMLITAHWIA 1 3KkcnnyaTauun (cm. MOK 60050-191).
HeobxoanMmocTb NpoBepKM Takmnx NpeanonokeHnin MoXeT BO3HUKHYTb NpK NPOBepKe COOTBETCTBUSA YCTaHOB-
NeHHbIM TpeBoBaHNAM UM NPY OLEHKe HanMyuna N3MeHeHNIA UHTEHCUBHOCTW OTKa30B WK NapameTpa noToka
OTKa30B BO BPEMEHW.

MeTogaebl, ycTaHOBMNEHHbIE B HACTOsILLEM CTaHAapTe, NpegHasHayeHbl Ans:

- NPOBEPKV COOTBETCTBUA HapaboTOK 10 OTKasa HEBOCCTaHaBMIUBaEMbIX OObEKTOB 3KCNOHEHLUMansHoMy
pacnpegeneHnto, To eCTb MOCTOSIHCTBA MHTEHCUBHOCTU OTKa30B;

- NPOBEPKN Hanu4usa TpeHga HapaboTok Mexay oTkasaMu BoccTaHaBnusaemoro(bix) obbekra(os), TO
€CTb YBENUYEHUS UNN YMeHbLUEHNS NapaMeTpa noToka 0TKa3os;

- ocTpoeHus rpadvkoB NHTEHCUBHOCTM OTKA30B UK NapamMeTpa NoToKa OTKa3oB, UCMOMb3yeMbIX Aris
npoBepKM1 NpeanosioXeHust 06 X NOCTOAHCTBE, OLLeHKU UX 3HAYEHWUs! U uaeHTUdnKaLum xapakrepa ux usme-
HEeHWIA.

2 HopmaTuBHGIE CCbINKK

B HacTosLwweMm cTaHaapTe NCNONb30BaHbl HOPMAaTUBHbBIE CChISIKM Ha criefyowme cTaHaapThbl:

M3K 60050-191:1990 MexayHapoaHbId 3NeKTpoTexHUJeckuid cnosapbk. nasa 191. HapgexHocTb 1
Ka4yecTBO ycnyr

M3K 61649:1997 Kputepun cornacus, oseputesnbHble MHTEPBArbl U HUKHNE JOBEpUTENbHbIE rpaHu-
Lbl ANA pacnpeaeneHus Benbynna

M3K61710:2000 CteneHHasa Mmoaenb. Kputepun cornacusa u MetToabl OLLEHKN

3 TepmuHbl M onpeneneHus

B HacToAwem cTtaHaapTe npuMeHeHbl TepMuHbl o MOK 60050-191 co cneaylowmmn NOACHEHUAMU K
[ONOMHEeHUAMK:

a) TepMUH «BpeMaA» UNn «HapaboTkay MOryT OTHOCUTLCS K BENIMYMHAM, U3MepsieMbIM B eAnHULax anuv-
Hbl, KONIMYECTBAa LMKIOB UNW B APYrMX eauHuLax;

b) cobbiTuem, ANAKOTOPOro B HACTOALLEM CTaHAapTE UCMONb30BaH TEPMUH «OTKas», MOXeT ObITb Takke
Apyroe yctaHOBIieHHoe cobbiTue, Hanpumep 3aBeplUeHne peMoHTa 06 bexTa;

C) TEPMUH KUMHTEHCUBHOCTb OTKa30B» UCNONb3yeTcs Anst 0603Ha4YeHUss MFHOBEHHOW UHTEHCUBHOCTU
0TKa30B, HasbiBaeMoun Takke yHKLMen onacHoCTy;

WU3panne obmynansHoe



roCT P M3K 60605-6—2007

d) npuBeaeHHble MeTOALI NPUMEHUMBI A1l AaHHBIX 0 HapaboTkax Mexay oTkasamu, a Takke o HapaboT-
Kax [0 0Tkasa, cobpaHHbIX B poLiecce UCMbITaHW U 3KennyaTauum obbekTa. B HacTosiLieM cTaHgapTe TepMuH
«UCTIBITAHUA», UCTIONb3YEeMbIN B pasaenax 6 U7, MOXXeT OTHOCUTLCS Kak K UCIIbITaHUAM, Tak M KaKCTyaTaumnm.

4 O603HauYeHus

B HacTosilem cTaHgapTe NpUMEHMMBI crieaytoline o6o3HavyeHus:
i, J, k,| — wHaekcbl;

H; — COBOKYNHas (oyHKLMsI ONACHOCTU B MOMEHT j-To 0TKa3a;

M(Tj) — cpeHee CyMMapHOe KOMMUYeCcTBO OTKa3oB 3a Bpems 7}

M(t) — cpeagHee cymmapHoe konuyectso oTkasos Ha 100 cuctem;

m — KOINMUYECTBO YHUKarbHbIX HapaboToK Mo BCeEM BOCCTaHaBNMBaeMbIM 06 bekTaM 4o oTkasa;

N(T) — xonuuecTBOo 06LEKTOB, 3a KOTOPLIMUA BefeTcA HabniofeHne B npouecce UCNbITaHUA Unnu

akcnnyaTauum 3a spems Tj;

N,»(7}) — UHOMKaTopHas nepemeHHas, paBHas 1, ecnu oTkas i-ro obbekTa npounsollen 3a BpemMsi Tj
u paBHas 0, ecnu oTkas i-ro 06bekTa He nponsoLuen 3a BpeMsi 7]

n — obbeM BbIGOpKY; 0bLlee KONMUMYECTBO HEBOCCTaHaBNMBaEMblX OGBLEKTOB, NoaBepraeMbixX
UCMBITaHUAM 41151 NPOBEPKM NOCTOSAHCTBA MHTEHCUBHOCTU OTKA30B;

R(i, ny— BeposATHOCTb 6Ge3oTkaszHO paboTbl obbekTa 3a BpeMsl, paBHoe - HapaboTku f;, ecnu
HapaboTKW pacnonoXeHbl B Nopsaake HeyobiBaHWs, Npu o6beMe BLIGOPKU n (UCMonb3yeTcs B
rpacduyeckom MeToae Npu NpoBepKe NOCTOSAHCTBA MHTEHCUBHOCTU OTKA30B);

R; — BeposAITHOCTb 6e30Tka3HoM paboTbl 06bekTa ANs i-ro No NopsiAKy 0TKasa;

r — KONMYEeCTBO OTKA30B, NPOM3OLLEALLNX B NPOLEcce UCTIbITaHUI;

r(T) — obiee KONMYECTBO OTKa30B 3a BpeMsl T; st MHOTOKPaTHO BOCCTaHABIIMBAEMbIX OO LEKTOB;

ri(T}) — KONMYeCTBO OTKa30B j-ro 06beKkTa 3a Bpemsl T;

I — KOMUYEeCTBO OTKa30B K-ro 06bekTa B NpoLiecce UCTbITaHWiA;

S; — obuwee Bpemsa UCNbITaHUI ANd i-A HapaboTKn A0 OTKa3a;

Sy  — HauyanbHoe sHadeHue O6LLIEro BpeMeHn UCTbITaHuii Sy = 0;

T; — cyMMapHas HapaboTka [o i-ro oTkasa;

T, — obLwasa cymmapHas HapaboTka Ao r-ro oTkasa;

T — cyMMapHast HapaboTka 4o j-ro oTkasa i-ro o6bekTa;

T; — ynopsigodeHHas (B nopsigke HeybbiBaHWA) cymMapHaa HapaboTka Ao j-ro oTkasa ;T <
<TH<...<Tp

T — obuaa cymMapHas HapaboTka 3a BpeMA UCMbITaHUIA;

Tk — cyMMmapHas HapaBoTka k-ro BoccTaHaBnmMeaemoro o6bekTa 3a BpeMs UCTbITaHuiA;

: — BpeMs,, COOTBETCTBYtoLLee My OTKady oObekTa (MCronb3ayeTca Mpu NpoBeAeHUM UCTIbITaHWA n
061bEKTOB ANA NPOBEPKM NOCTOAHCTBA UHTEHCUBHOCTU OTKA30B);
— BpeMsl 3aBepLUEHUS UCTIBITaHWUIA ANS NPOBEPKM NOCTOAHCTBA UHTEHCUBHOCTU OTKA30B;

~~

*

t

U — 3HaYeHWe CTaTUCTUKK, BblYMCNeHHoe NMo HabnoaaeMblM 3HaueHVsIM (Ucronb3yeTes npu obpa-
BOTKe AaHHLIX UCTIbITaHWIA ANs NPOBEPKM MOCTOAHCTBA MHTEHCUBHOCTH OTKA30B);
U, — KBaHTWIbYPOBHA o HOPMUPOBAHHOTO HOPMarbLHOro pacnpeaeneHns;

Var( Tj)— ancnepcus M(Tj) (McnonbayeTcs NpuU BbIMUCNIEHUN AOBEPUTENBHOIO MHTEpBanay);
; — HOpManu3oBaHHoe 3Ha4YeHWe obLLero BpeMeHN UCTbITaHUA ANS /-7 0TKasa;

— BEPOATHOCTb OLUIMGOYHOTO OTKNOHEHMWSI MPeAnoNOXeHUs O MOCTOSHCTBE WHTEHCUBHOCTU

OTKa30B 1nu (MrHOBEHHOro) NapameTpa NoToKa OTKa3oB, B TO BPeMsi Kak B IeNCTBUTENBHOCTU

OHU ABNATCA NOCTOAHHBIMUA (ypOBeHb 3Ha‘-WIMOCTI/I).

{ N

5 Tpe6GoBaHus

[lns npUMeHeHna MeTOA0B, YCTaHOBMEHHBIX B HACTOsLLEM cTaHaapTe, Heobxoaumo o6ecneynTs BbINom-
HeHWe criedyroLmx TpeBoBaH M.

Mpu UcnbITaHUSX N HEeBOCCTaHABNBaeMbIX 0GHLEKTOB AN NPOBEPKN NPeAnoNoXeHWs O NOCTOSIHCTBE
WHTEHCUBHOCTU OTKA30B:

- ANs pacyeTHbIX MeTodoB TpebyeTcs He MeHee LecTh HapaboTok A0 0TKa3a;

- Ans rpacgudeckoro metoaa TpebyeTca He MeHee YeThipex HapaboTok 40 0Tkasa.

Mpw UCNbITAaHUAX 0OHOrO UK Boree BOCCTaHABMMBAEMbIX 0GBEKTOB Ar1s1 MPOBEPKM NPeANONOXEHNs O
MOCTOSIHCTBE NapaMeTpa NoToka OTKa30B!

2
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- ANA pacyeTHLIX MeToAoB TpebyeTcs He MeHee LWecTu HapaBoToK Mexay oTKasaMmu,
- Ans rpacbudeckoro metoaa TpebyeTcs He MeHee YeThlpex HapaBGoToK MeXay 0TKa3aMu.

MprvmeyaHune 1 —[naBoccTaHaBNMBaeMbIX OGLEKTOB NMpeanonaraT, YTO BPEMS pEMOHTa NpeHe6pexnumo
marno.

MpumedyaHune 2 — BkayecTBe pacHeTHbIX METOAOB NPUBEAEHbBI CTATUCTUYECKUE KPUTEPUM NMPOBEPKU NOCTOSH-
CTBa UHTEHCVMBHOCTM OTKA30B M NapameTpa NoToKa 0TKa3oB (CM. 6.2, 7.2 n 7.3), a Takke MeTodbl onpegeneHns Ansi 3Tux
nokasarenen goeepuTenbHbIX UHTepBanoB (cMm. 7.4). [padudeckne metoabl npeacTaensnioT coboi ndobpaxeHne AaHHbIX
B BuAe rpadvkos (CM. pasgensi 6 n 7).

6 Kputepui npoBepKM NOCTOAHCTBA UHTEHCUBHOCTM OTKa3oB
6.1 O6Lwwue sameyaHus

B HacTosilem cTaHgapTe npuBedeHbl MeTodbl NPOBEPKN NOCTOSHCTBA MHTEHCUBHOCTU OTKa3oB ANA
HeBOCCTaHaBNMBaeMbIX 0O BbEKTOB. CprKTypa HacCToALlero pasgena |/|306pa>|<eHa Ha pUCyHke 1.

Cratuctuyeckuit
KpuTepui
Ansa npoBepku Ea— 6.2
MocTosIHCTBA
WHTEHCUBHOCTU
HesoccraHaBnvBaemMblii
obbekT Mpacuk
BEpPOSITHOCTH 6.3
Mpadguusckue
MeToabl
pachmk obLuei
Hapa6oTkn >
3a Bpems 6.4
ncnbITaHui
Mpacpuk
PyHKUMU E— 6.5
onacHoOCTH

Pucynok 1 — Ctpyktypa pasgena 6

Cratuctnydeckuin Kputepui 4na NpoBePKM NOCTOAHCTBA UHTEHCUBHOCTU OTKA30B NpUBEAEH ANS UCnbITa-
HWI, 3aBepLIaembiX NPU AOCTUXKEHUN 32A4aHHOTO BPpEMEHU, 3aAaHHON HapaboTKM N1 3afaHHOTo KonMyecTsa
OTKa30B.

B HacTosAWweMm pasgene paccMOTpeHbl Tpu rpachudeckux Metoaa:

a) rpacuk BEpPOATHOCTU OCHOBaH Ha fMIMHEWHOM Npeobpa3oBaHun OYHKUMN 3KCNOHEHLManbLHOro pac-
npeaenenus. Ero npuMeHsioT, koraa HapaboTkM 4o 0Tkasa U3BECTHbI ANA KaXXAOro HEBOCCTaHaBNMBaeMoro
06bekTa UnNu Koraa UCNbITaHNA BCeX 06BbEKTOB 3aBepLUaloTCA NPU AOCTUXKEHUU 3a4aHHOT0 BpeMeHU Habnoae-
HWUIA N 334aHHOTO KONUYeCTBa OTKAa30B.

b) rpadukoblen HapaboTk1 3a BpeMs ucnbiTaHuin (aanee — rpacuk TTT1)) asnaeTtcs sMnpudeckum n
He3aBUCUMO OT MaclTaba NpUMMeHUM ANnA AaHHbIX, KorAa HapaboTku A0 oTkasa M3BECTHLI Arsi BCceX HeBoccTa-
HaBMBaeMbIX 06bEKTOB.

c) rpacuk pyHKUUM ONACHOCTU ABMAETCS NIMHEWHBIM NpeobpasoBaHMEM COBOKYNHON yHKLMKN onac-
HOCTW A5 3KCNOHEeHUManbHOro pacnpeaeneHunsl v npuMeHUM B cryyae, koraa HapaboTku 4o 0TKasa U3BECTHbI
ANS Kaxaoro HeBOCCTaHaBNMBaAEMOro 06bekTa, a UCNbITaHUA 3aBepLUIAOTCS NPU AOCTWKEHWUN 3a4aHHOTO Bpe-
MEHU UNK 3a4aHHOTO KONMYecTBa OTKA30B, a Takke B ciydae, koraa o6bekTbl 6bifiM CHATBHI C UCMbITAHUA B
NPOU3BOSbHbIE MOMEHTLI BPEMEHN.

1} TTT — Total time on test.
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6.2 CtaTucTU4YeCcKUin KpUTepuit ANsi NPoBEepPKU NOCTOSIHCTBa UHTEHCUBHOCTU OTKa30B

OnucaHHbIi B HACTOALWEM Noapasaene MeTo NPMMEHSIIOT B TOM clydae, Koraa UcnbiTaHuam noasepra-
0T N 0OBEKTOB, 2 3aBePLUAIT UCTILITAHUA NPU AOCTUKEHNN YCTAHOBNEHHOTO KONTMYECTBA OTKA30B r(MCMbITaHUA
CorpaHM4eHHbIM KONMYECTBOM OTKa30B) UM YCTaHOBNEHHOIo BpeMeHU { (UCMbITaHWUA ¢ OrpaHUYeHHbIM BpeMe-
HeM HabrrogeHun).

BHelUHWe ycnoBus ncnbiTaHuin AoMKHbI 6bITh 0AUHAKOBLIMUY AN BceX 06beKToB UcnbiTaHuid. Mpu 3asep-
LUEHUW UCMbITAaHWUIA He Bce 00beKTbl 00s13aTeNbHO OTKaxKyT. Takum obpasom, Bcero 6yaeT sadukcmpoBaHo r
HapaboToK Ao OTKazsa.

War 1. HapaboTkn 4o oTkasa pacronaratoT B nopsiake HeybbiBaHUs U 0603Ha4aloT yNnopsaoHEHHYHo
BbIGOPKY fy, Iy, ..., L,

BeluncnaoT cymmapHble HapaboTku Ao i-ro oTkasa anaiot 1 gor.

!
T, =Dt +(n—i;
k=1

OnsvenblTaHninc orpaHn4eHHbIM BpemMeHeM HabnogeHnin o6u4yro CyMMapHyto Hapa60TKy KMOMEHTY r-ro
OTKasa BbIMUCNIAOT Mo cboplvlyne

r
T,= Dt +(n—nit.
k=1

[Ns UCNBITaHWUIA € OrpaHUYEHHBIM KOSIMYECTBOM OTKa30B 0BLLYH0 CyMMapHYI0 HapaBoTKy K MOMEHTY Bpe-
MeHU t* BbMUCNAIT Mo hopmyne

r
T*= >t +(n—nt
k=1
War 2. Ana kaxaoin cymmapHoi HapaboTku T; BbiuncnsAoT ctatuctuky U no hopmyne

r-1

T
Ti—(r-0-=L
é,( )

r-1
T |—
U= V12

;

YTh-r

i 2
T
12

LWar 3. YcranasnmBaroT YpOBEHb 3HA4YMMOCTU o OWNB0YHOro OTKIIOHEHUA npeanonoXXeHuA o NOCTOAH-

CTBE MHTEHCUBHOCTU OTKA30B (B A€MCTBUTENbHOCTU MHTEHCUBHOCTb OTKA30B ABNAETCA NOCTOAHHOMI). Peko-
MeHIyeMble 3HaYeHus o npvBeaeHbl B Tabnuue 1.

— ana WCNbITaHUN ¢ OrpaHn4veHHbIM KONIM4eCcTBoM OTKa30B,

— AN UCMNbITAHUIA C OrPaAHUYEHHBIM BPEMEHEM HabnogeHnn.

Tab6nwuua 1— Kputndeckoe aHaqenne U, kak pyHKums o

o Kputuieckoe sHaderne U,
0,025 2,24
0,050 1,96
0,100 1,64

War 4. MpeanonoxeHue o NOCTOAHCTBE NHTEHCUBHOCTI OTKA30B OTKIIOHSIIOT B TOM clyYae, ecnu abco-
noTHOE 3HaveHue UGonblue KpUTUYECKOTO 3HaYeHUs, NpuseaeHHoro B Tabnuue 1. B npoTuBHoM cniyyae npea-
NoNoXeHne 0 NOCTOAHCTBE MHTEHCUBHOCTM OTKA30B HE OTKITOHSIHOT.

Bonblmne nonoxutenbHble 3HaveHns U nosBnsitloTcs Npyu Bo3pacTaHUM MUHTEHCUBHOCTM OTKa30B. U Hao-
60poT, Gonblue oTpuLaTenbHble 3Ha4eHUsA U NosBnsaTCs, koraa MUHTEHCUBHOCTb OTKA30B YMEHbLUAeTCsl.

6.3 Npaduk BepoATHOCTU

MeTog npuMeHsIoT B criydae, koraa HapaboTkn 4o 0Tkasa U3BECTHbI 4151 KaXKA40ro HeBOCCTaHaBNMBaeMO-
ro o6bekTa 1 korga UcnblTaHUa 3aBepLIaOTCA B yCTaHOBNEHHOE BpeMs U Npu NOsIBNEHUW YCTaHOBINEHHOrO
KONM4ecTBa O0TKa30B.

4
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War1. YnopsigounsatoT HapaboTku Ao oTKasa B nopsiake HeybbIBaHUA (0T HaMMeHbLUEero Ao HanbonbLue-
ro)ty, by, ..., .

War 2. BbuMCHsIOT 3HaYeHWe BernoMoratensbHon dpyHkunmn R(i, n), rae i — nHAEKC, COOTBETCTBYIOLLMIA
HOoMepy HapaboTku Ao oTkasa f;, a n — 0bbeM BbIGOPKK, paBHLIN KONUYECTBY HEBOCCTaHaBNIMBaeMbIX 00 bek-
TOB UCMbITaHWUA

n—-i+07

Rai.n) = n+04

MpwumeyaHune— Cneagyer oTMeTUTb, 4TO DYHKUMA R(i, n) ABNsieTCcs oueHkol BeposiTHOCTH 6e3oTkasHom pabo-
Tbl B MOMEHT BPEMEHW, PaBHbIl HapaboTke A0 -0 0TKa3sa f; NPpU NCNbITaHUAX N 06BEKTOB C NOCTOAHHON MHTEHCUBHOCTbIO
0TKa30B, 06bIYHO e 0603Ha4aIT R (i, n). Kpblweyka B 0603Ha4YeHUM R (i, n) onyweHa, NOCKONbKY B HACTOsILLEM CTaHAapTe
HeT He06X0ANMOCTYU Pa3NUYaTh OLUEHKY U UCTUHHOE 3HaYeHne.

War 3. UsobpaxarT rpacuk norapudma R (i, n) kak pyHKLMIO COOTBETCTBYIOLEN HAapaboTKn A0 0TKasa
unu rpacpuk scnomoratensHon yHKUMK R (i, n) Ha norapudmuyeckon unu nonynorapudmudeckon bymare B
norapudMuyeckom unu nonynorapndmmnyeckom mactabe.

MpumeyaHue— [na noctpoeHus rpacdmka BePOATHOCTU SKCMOHEHLMANbHOIO 3aKOHa UCMONb3YIOT crneuuy-
anbHyi0 BEPOATHOCTHYI0 Bymary.

War4. Ecnurpaduk dyHKUMM NpeacTaBnsieT coboi NpsiMyto NMUHUIO, TO HET OCHOBaHWUIA 1151 OTKITOHEHUS!
npeanonoXxeHna o NOCTOAHCTBE MHTEHCUBHOCTU OTKa30B, a OLLeHKOﬁ MHTEHCUBHOCTWN OTKA30B MOXeT OblTb
abcontoTHoe 3HaveHue yrnoBoro koaddpuumeHTa aToil nNpsiMoii. B NpoTMBHOM cnyyae NpeanornoXeHue o
NOCTOSAHCTBE MHTEHCUBHOCTU OTKA30B A0IDKHO BbITb OTKIOHEHO.

6.4 Mpachuk o6wen HapaboTKu 3a BpeMs UCNbITAHUN

MeTog npuMeHsoT B criydae, korga HapaboTku Ao 0Tka3a U3BECTHbI A1 KXKA0ro HEBOCCTaHaBIMBAEMO-
ro o6beKkTa UCNbITaHNA.

LWar 1. HapaboTku A0 0TKa30B yrnopsgoynsaloT B nopsiake HeyobiBaHUS (OT HAMMeHbLUIEero Ao Hanborb-
wero)ty by, ..., t,raety <t <. <t

lar 2. BeluucnsioT 3Ha4eHNs obLinx HapaBoTok 3a Bpems ucnbitaHuin (TTT) S;,i=1,2,...n, cooTBeT-
CTBYIOLLMX Kaxaon HapaboTKe 4o oTKasa, cuutas Sp = 0

S,-= nt1 + (n— 1)(t2 —t1) + ...+ (n_j+ﬁ)(ti_ t,-+ 1).
War 3. BbMuCnsAOT HOpManusoBaHHble sHaveHna TTT Z;

Zf= i .
Sn

War 4. MsoBpaxatoT rpadmk HopManu3oBaHHbIX 3HadeHnid TTT Z; B 3aBUCMMOCTU OT 40NN 06LEKTOB,
I . o
0TKasaBLUMX 32 3TO BpeMs o i=1,2,...,n,BNNHeAHOM MacLUTabe 1 CoeaMHAIT TOYKN Ha rpadprke ¢ NOMOLLbHO

OTpPEe3KOB NPAMON.

War 5. Ecnu rpacouk TTT npeactasnset coboi NpAMYHo NIMHUIO, TO HET OCHOBaHWIA ANS OTKIOHEHUS
npeanonoXeHusi 0 NOCTOAHCTBE UHTEHCUBHOCTM OTKA30B, a B KAYECTBE OLEHKN MHTEHCUBHOCTU OTKa30B MOXHO
ncnonb3oBaTb abCcoNOTHOE 3Ha4YeHUe yrnosoro koadduumeHTa npamMoin. B npoTnsHom criyyae npeanonoxe-
HWe O NOCTOSAAHCTBE NMHTEHCUBHOCTU OTKA30B AOMKHO BbITb OTKITOHEHO.

6.5 Mpaduk PyHKLUN onacHOCTH

MeTog npuMeHsIIoT B criyyasix, koraa HapaboTkn 4o 0TKasa U3BECTHbLI AN KaXKAoro HeBoccTaHaBnmMBae-
Moro o6bekTa, a cnbiTaHWs BCeX 00 beKTOB 3aBepLUaloTCs B yCTaHOBNEHHOE BPeMSs UM NMpU AOCTMKEHUN yCTa-
HOBIIEHHOMO KONMYECTBa 0TKa30B. MeToa NpUMeHSIIOT B criyyae, koraa AaHHble UCTbITaHUI BKNoYatoT B cebs
HapaboTk/ A0 OTKasa HeBOCCTaHaBMMBaeMbIX 0OBEKTOB U HapaboTkM He OTKasaBLWMX OOBEKTOB, CHATBIX C
UCMbITaHUA B MPOU3BOSbHBIE MOMEHTbI BpEMEHU.

War 1. HapaboTkv pacnonaratoT B nopsiake HeybbiBaHWs (OT HaMeHbLUero Ao HanbornbLero) n obosHa-
YaloT j-t0 HapaboTky aooTkasa f; (f; < < ...<t < ... <tp).
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War 2. BelucnsaoT ans Bcex HapaboTok obpaTHele paHrun, n—1,n-2,...,2, 1, rae n — obLlee konu-
YecTBO HapaboTok. OBpaTHbIW paHr i-i HapaboTkM BEIMUCAAOT No chopmyne (n— i+ 1).

War 3. BblumcnsoT hyHKLMIO 0NacHOCTU ANs Kaxaoh HapaboTku kak oTHoleHue 100 k cooTBETCTBYHO-
Wemy obpaTHoMY paHry. CrniegoBaTtenbHo, yHKLMA oNacHOCTU AN - HapaboTk1 pasHa

100
n-i+1°

War 4. BeuncnaioT COBOKYNHYH (YHKLMIO ONacHOCT H; ANs Kaxaoi HapaboTku Kak CyMmMy yHKLUN
0OnacHOCTU B /- ToUKe U NpeablgyLleil COBOKYNHON PyHKLIMN ONACHOCTMU.

War5. UNsobpaxatoT rpacmk COBOKYMHOM (OYHKLMN OMACHOCTA B 3aBUCUMOCTN OT HapaboTkn 4o 0Tkasa B
NWHelHoM MacLuTabe.

MpumevaHune 1 — Harpaguke gomxkHbl 6bITh yKa3aHbl TONbKO HaPabOTKM 40 0TKa3a, a He TeKyLLee BpeMsi.
Tekyluee Bpemsi MCNONb3yIOT TOMBKO NpU aHanuae rpadvka.

MpumedyaHue2— CoBOKyNHYIO (PYHKLMIO ONACHOCTU MOXHO UCMONb30BaTh A5 BbIYUCIIEHNSA U MOCTPOSHWSA
rpacuka BeposTHoCTV B6e3oTkasHol paboTtel R; = exp (- H,).

MpumevaHune 3— [Ana nocTpoeHus rpacdmka PyHKUMM ONACHOCTU AONYCKaeTCHA UCMONb30BaTh BEPOSITHOC-
THY!O (3KCMOHEeHUManbHyo) bymary.

LWar 6. Ecnu rpacduk gaHHON byHKLMN NpeacTaBnsieT coboi NpsiMyto MIMHWIO, TO HET OCHOBAHMWIA ANst
OTKMOHEHWI NPeanonoXeHNs 0 NOCTOAHCTBE MHTEHCUBHOCTI OTKA30B, 8 B KAYECTBE MHTEHCUMBHOCTU OTKA308B
MOXeT ObITb UCMONb30BaHO abCoNtoTHOE 3HaYeHNe YrioBoro koadgduuneHTa npamoid. B npoTMBHOM criyyae
npeanonoxeHne 0 NOCTOAHCTBE MHTEHCUMBHOCTW OTKA30B AOIDKHO BbITh OTKNOHEHO.

MpumeuyaHune— lNpunNpoBepke NOCTOSIHCTBA MHTEHCUBHOCTU OTKA30B BaXKEH TONBKO YIIOBOMN ko3 duumneHT
NpsAMON.

6.6 Jencreus B crnyyae OTKNOHEHUA NPeANONoXeHUA 0 NOCTOAHCTBE UHTEHCMBHOCTU OTKa30B

Ecnu npeanonoxeHue o NOCTOSIHCTBE NHTEHCUBHOCTW OTKA30B OTKNOHEHO, peKkoMeHAYyeTCs NpoaHanu-
31poBaTh AaHHble Ana onpegeneHnsi BO3SMOXHON NPUYUHLL. Pe3ynbTaTthl BLIMUCAEHUIA, eCn BO3MOXHO, BCer-
[0a OOMKHbI COMNPOBOXAaTLCA (DU3UYECKUMMN U TEXHNYECKUMU UCCNeoBaHUSIMMU.

MpU4nHaAMKN M3MEHEHNS MUHTEHCUBHOCTU OTKA30B B pacCMaTpUBaeMoOM UHTepBane BpeMeHn MoryT 6biTb
W3HOC UMM Hann4ue NpoLeccoB, NPUBOASALLMX K PaHHUM OTKa3aM 06bekToB. Bo3aMOXHO Takke, YTo gaHHbIe He
npuHagnexaT K 0aHON COBOKYNHOCTHW, a NpeAcTaBnsaoT co6oi cMecb COBOKYNHOCTEN C pa3fM4yHbIMU MUHTEHCUB-
HOCTAIMU OTKa30B, COOTBETCTBYIOLIMX pasfU4YHbIM Buaam otkasoB. Heobxogumo nposectu uccneaoBaHus
BCEX BbllLeyKasaHHbIX CUTyaLWiA.

B cnyvae npegnonoXeHuid 0 HaNUYUKM U3HOCA UK PaHHUX OTKA30B A1 HEBOCCTaHaBNNBAEMbIX 0O beK-
ToB Heobxoaumo ucnonb3oaTb MOK 61649, a aona BoccTaHaBnuBaeMbix o6bektoB — M3K 61710. Ecnu nme-
IOTCA NPEeAnoSIOKEHUS O HanM4yMM CMECUM COBOKYMHOCTEW, AOSMKHbI OblTb NpeanpuHATbI Mepbl Mo UX
naeHTUdMKaunn U pasgeneHnio. 3aTem coBOKYNHOCTU cnegyeT NpoaHanuanpoBaTb 0TAENbHO.

Hes3aBNUCUMO OT NPUYNHBI OTKNOHEHUS NPeANONOXEHNA O NOCTOAHCTBE NHTEHCUBHOCTU OTKA30B He crie-
ayeT NpUMEHATL MeToAbl, UCNIONb3YoLWUeE 3TN NPEANONOXEeHUS.

n p 1 MeyaH ne— EcnmnpegnonoxeHne 0 NOCTOAHCTBE UHTEHCUBHOCTU OTKA30B HE OTKIMOHEHO, AENAIOT 3aKmio-
YeHune: «He A0Ka3aHo, vTo pacnpeaeneHne HapaGOTOK A0 0TKa3a oTnnyaeTca OT IKCNOHEeHUNaNbHOIo pacnpeaeneHns».

7 KpuTepui npoBepku NOCTOAHCTBA NapaMeTpa NOTOKa OTKa3oB

7.1 O6wue 3ameyaHun

O6beKT OTHOCUTCS K BOCCTaHaBNMBaeMbIM 06bekTam. PesynbTatel HabnoaeHni npeacTasnaoT coboin
nocneaoBaTenbHOCTbL HapaboTok Mexay oTkazaMu. MeToAbl NpoBepKN NOCTOSIHCTBA NapaMeTpa NoToka oTka-
30B NpegnonaraoT, 4To HapaboTKn Mexay nocnegosaTenNbHbLIMU OTKa3aMu He UMEIOT TEHAEHLUA HU K YBenu-
YeHUo, HU K yMeHbleHuto. Ecnn Takaa TeHaeHUMA oTCcyTCTBYET, TO OObeKT MUCMbITaHUA Mocne Kaxaoro
peMOHTa MOXXHO paccMaTpuBaTh Kak HOBbIN. CTPYKTYpa HacTosLero pasaena usobpaxeHa Ha pucyHke 2.
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EAnHCTBEHHBIA -
o6bekT o 7.2
Cratncrmdeckui
Kputepuin
Ons NPOBEPKU
NnocTosiHCTBa
napameTtpa notoka
OTKasoB Heckonbko
(mHoro) > 7.3
obbekToB
BoccTaHaBnvMeaembli
06beKT
Mpaduyeckuin n ¢
MeTon E— padmk M(t) —— 74

PucyHok 2 — Cxema CTpyKTypbl pasgena 7

B HacTosiLeM pasaene npuBedeHbl ABa hopMarnbHbIX CTaTUCTUHECKUX KPUTEPUS MPOBEPKN MOCTOAHCTBA
napameTpa NoToKa OTKa30B:

a) eQUHCTBEHHbIA BOCCTaHaBMNMBaeMbll OGBLEKT, COOTBETCTBYHOLIMA eAUHCTBEHHOW cucTeMe unu
HEeCKONbKUM UOAEHTUYHBIM cucTeMam, PYHKLUOHUPYIOLMM B MAEHTUYHBIX YCNOBUSX;

b) Heckonbko BOCCTaHaBNMBaeMbIX 0O bEKTOB, COOTBETCTBYIOLLNX HECKOMNBbKUM CUCTEMaM OA4HOro BUAa,
YHKLNOHUPYIOLLUM B Pa3fMyHbIX YCOBUSIX.

paduryecknin MeToq npeaHasHadeH ans ogHoro unmn 6onee BoccTaHaBIMBaeMbIX 0O LEKTOB, AaXke ecnn
AaHHble ObIny NonyYeHbl B TeYEHWE pasfiniHbIX NepUoaOB BPEMEHN.

MpumedyaHune—TlapameTp NOTOKA OTKA30B CIOXHOW 60NbLIONA CUCTEMbI MOXET BbITb MOCTOSIHHBIM AaXe
€CIM ee COCTaBHble YacTW He UMEIOT NMOCTOAHHbBIX UHTEHCUBHOCTEN OTKAa30B. Hanpumep, napameTp noTokKa OTKa3oB MOXeT
OblTb NPaKTU4eCKN NOCTOAHHBLIM ANA PEMOHTUPYEMOIO obbekTa Aaxe ecnu KOMNOHEHTLI obbekTa noasepxxeHbl n3HaWu-
BaHWIO.

7.2 Kputepuili npoBepKU NOCTOSAAHCTBA NapamMeTpa NoToka oTKa3oB ANA eAUHCTBEHHOro BoccCTa-
HaBNMMBaeMoro o6bekTa

[JaHHbln pacyeTHbIA METOA NPUMEHMM NPU HANUYUN He MeHee LWeCcTU nocneaoBaTenbHbIX HapaboTok
Mexay oTkasamu, 3aperMcTpUpoBaHHbIX 32 BpeMst UCNbiTaHUi T*.

ar 1. Ans BocctaHasnueaemoro obbekra cymmapHas HapaboTka Ao /-ro otTkasa pasHa T;. MeTopa npu-
MEeHWUM TaKxe Ans nocneaHein Hapabotku T, 1 nio6on apyron Gonble HapaboTku T*, B Npouecce KOTOpon
06beKT npogonkan yHKLMOHUPOBATb.

n pumevaHnvme — Ons HapaSOTKVI Mexay nocneposatenbHbiMKW OTKasamu cnpaseagnmeo COOTHOLLEHME
t,' = T, - T/—1'

War 2. Ansa kaxaon cymmapHoi HapaboTku T; BbluncnaoT ctatuctuky U no chopmyne

r *
T-r
i 2
, ecrm TF>T,
« |
— 12
U= r-1 T
2Th-r-0
i=1 , ecm T =T,
r-1
Tri|—
12

War 3. HasHayaloT ypoBeHb 3HAYMMOCTU ¢ ANSA OLWNBOYHOro OTKIOHEHNA NPEANONOXEeHUA O NOCTOAH-
CTBe NapameTpa NoToKa OTKa30B. PekoMeHayeMble 3HaueHus o npuseaeHbl B Tabnuue 1.

War 4. Ecnn abcontoTHoe 3HadyeHne U 6orblue KpUTUHeCKoro aHadeHus, npuseaeHHoro B Tabnuue 1,
npeanonoxeHue o NOCTOAHCTBE NapaMeTpa NnoToka 0TKa3os OTKMOHAT. B npoTusHoM criyyae ato npegnono-
KEHNe He OTKITOHSIOT.
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Ecnu napameTp NoToka 0TKasoB ABMAETCA NOCTOAHHBIM, CTaTUCTMKa U NogYnMHAETCA HOPMUPOBAHHOMY
HopManbHOMY pacnpeaeneHuio. Gonblune aGeonioTHbIe 3HavYeHUs U ABNAIBTCA OCHOBaHWUEM A OTKIOHEeHUs!
NpeanonoXeHWs 0 NOCTOAHCTBE NapaMeTpa NoToKa OTKa3oB.

Bonbluve NonoxutensHble sHadeHna U NosIBNAIOTCA B TeX Crydasx, koraa cywecTByeT TeHAeHUMs K
yMeHbLUeHUo HapaBGoTok Mexay nocrnegoBaTesibHbIMM oTkasaMu. Hao6opoT, Gonblume oTpuuaTesbHble 3Ha-
YyeHus U NoaBnsaoTeA B TeX cnydasax, koraa HapaboTKu UMetoT TeHAEHLMIO K YBEeNIUMYEHUIo, YTO COOTBETCTBYET
YMeHbLUEHUIO MapameTpa NoToka OTKa30B.

MpumeyaHue— HeoTKNoOHEHNE NPEANONOXEHNs1 O MOCTOSIHCTBE MapaMeTpa noToka OTKa3oB He cneayet
MHTEPNPETNPOBATL KaK COOTBETCTBME HApabOTOK MeXAY NOCNeA0BaTENbHLIMY OTKa3aMm BOCCTAHABNINBAEMOrO 06beKTa
3KCMOHEHUMAaNbHOMY pacnpegeneHnio. EQUHCTBEHHOE 3aKrioueHne, KOTOpoe MOXHO CAernaTtb B 3TOM Cry4vae, 3T0 TO, 4TO
Hanu4ue TpeHaa HapaboToK He AokaszaHo. HecmoTps Ha To UTo NpeanonoXeHne O NOCTOSIHCTBE NapameTpa NoToKa OTKa-
30B HE MPOTUBOPEUUT SKCMIOHEHUMANBHOMY pacrnpegaeneHuio HapaboToK Mexay oTkasamm, HapaGOTKM MOTYT NOAYNHATLCSA
ApYyromy pacnpegeneHuio, UMetoL.emMy TpeH napameTpa noToka OTKa3oB.

7.3 Kputepuit npoBepKn NOCTOAHCTBa NapaMeTpa NOTOKa OTKa30B HECKONBKUX BOCCTaHaBNUBa-
eMbIX 006 beKkTOB

JaHHbIn MeTod sBMsSIeTCH pacluMpeHMeM MeTofa, onucaHHoro B 7.2. Ecnu nmeloTca AaHHble ana
HECKOIMbKMX BoCCTaHaBNMBaEMbIX 0OBbEKTOB, COOTBETCTBEHHO NPOBEPSIOT MOCTOAHCTBO NapameTpa noToka
OTKa30B KaXkaoro ocobekra.

War 1. Onsakaxagoro o6bekTa pMKCUpyoT cyMMapHYyo HapaboTKy 3a Becb nepuog HabnogeHnin, obwee
KOnM4ecTBO HabnogaeMblX 0TKA30B M COOTBETCTBYIOLLME UM HapaboTku (CM. Tabnuuy 2).

Tabnwuuya 2 — BbMucneHne HapaboOTOK 10 OTKa3a HECKOINbKUX BOCCTAHABIIMBAEMbIX OO HEKTOB

) CymmapHas HapaboTka 3a Becb | ObLLee KonM4ecTBO 0TKa30B 3a | MOMEHT BO3HUKHOBEHUA OTKa3a
OBbex / nepvon HabnoaeHus T,-* BeCb nepuozl HabnoaeHui r; =12,
*
1 T r T1j
*
2 T I Ty
3 T3 r3 T3
K T, Iy Ty
MpumeyaHune— EcnuncneiTaHna HEKOTOPbIX 06BEKTOB NPOBOAUNMCE A0 /-ro 0TKa3a, TO il 3TOro o6bekTa
yctaHaenmeatoT T = T,ur=r—1.

War 2. BeluncnsawT ctatuctuky Uno popmyne

k 1
227}]—0,5017'1 +rT +...+0Ty)
y= =i

1 * * *
\/E(rm 24nT% .+ Te%)

LWar 3. YctaHaBnNMBalOT ypOBEHb 3HAYMMOCTU o ANS OWWMBOYHOro OTKNOHEHUsI NPeanonoXeHUs o
MOCTOSHCTBE NapameTpa NoToKa OTKa30B MNP YCNOBUW, YTO B AENCTBUTENBLHOCTU OH SIBMAETCH MOCTOSAHHbLIM.
PekomeHayeMble 3HaYeHUs o. NpuBeaeHbl B Tabnuue 1.

War 4. MpeanonoxeHue o NOCTOAHCTBE NapameTpa NOToKa OTKA30B ANs BCeX MOEHTUYHBIX 06BHEKTOB
OTKMOHSAIOT B TOM crny4dae, ecnv abconioTHoe 3HadeHne U 6onblue KpUTUYeCKoro s3HauyeHns, NnpusedeHHoro B
Tabnuue 1. B npoTMBHOM criydae NpeanonoxeHue He OTKMOHSIOT.

B cooTBeTCTBUM C NpeanonoXeHneM o6 OTCYTCTBUN TpeHAa, T.€. 0 NOCTOAHCTBE NapameTpa NnoToka oTka-
30B B Te4yeHue NpoaocKUTeNnbHOro nepuoaa BpeMeHn, ctatnuctuka U nogyunHaeTcs HOPMUPOBAHHOMY HOp-
MasnbHOMY pacnpegeneHuio. bonbluMe abcontoTHble 3HavYeHnsa U ABNAOTCA OCHOBAHUEM ANA OTKIIOHEHMUs
AaHHOro NPeanonoXeHus.

Bonblune nonoxurtenbHble 3HavyeHus U NoasnanTca Npyu HaNnM4nMn TeHaeHUMn K yMeHbLueHUo Hapabo-
TOK MeXay nocneagosaTenbHbIMU OTKazamu B IFO60OM U3 naeHTUYHBIX 06bekToB. HaobopoT, Gonblune oTpuua-
TenbHble 3Ha4YeHUs U nosaBnaoTcs B TOM crnyyae, koraa 3T Hapabo Tk UMEIOT TEHAEHUMIO K YBENIMYEHUIO, T. €.
napameTp NOTOKa 0TKA30B YMeHbLuaeTcs XoTs Obl B 04HOM U3 MAEHTUYHBIX 0O bEKTOB.

8
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M pwuMeyaH n e — HeoTkoHeHne NPeanonoXeHns 0 NOCTOSHCTBE NapaMeTpa NoToKa OTKA30B 03HAYaeT TOSb-
KO TO, YTO HET JOCTATOYHO BECKMX OCHOBaHUIM A OTKIIOHEHUSI NPEANONoXeHNs 0 NOCTOAHCTBE NapaMeTpoB NOTOKa OTKa-
30B BCEX MAEHTUYHBIX 06 EKTOB.

7.4 Ipadoumk M(t)

JaHHbIi rpadnyecknin MeTo NPUMEHSIIOT MPU HaNU4YUKM AaHHBLIX ANA OQHOro UK 6oMbLUero KoNMYecTea
BOCCTaHaBNMBaeMbIX 06 bEKTOB, faxke ecnn HabnioaeHUsa 3a HUMW NPOBOAUINCH B TEYEHWNE Pa3NUYHBIX NEPUO-
noB BpeMeHu. Mpacpuk M(t) nossonsieT naeHTUULNPOBAaTL XapakTep TpeHaa napameTpa NOToka OTKA30B.
MeToa MoXeT NoOMOoYb YCTaHOBUTL MOCTOSIHCTBO NapamMeTpa NoToKa OTKa3oB U MPUMEHAETCA KaKk A0NONHeHUe K
pac4eTHbIM MeToAaM, NpuBeaeHHbIM B 7.2 U 7.3. MNMocTpoeHune rpaduka M(t) nossonseT Takxke naeHTUULMpoO-
BaTb Apyrue ocobeHHOCTN napameTpa NoToka OTKa30B, TakMe Kak OTkasbl Ha paHHUX aTanax akcnnyaTauum
obbekTa.

M pwnmeuaHune— Npaduk M(f) no3sonsieT NpoBoANTL 3MNMPUYHECKMUI aHaN13 Habnwgaembix OTKA30B A BOC-
cTaHaenuBaemblx 06bekToB. OH He TpebyeT Hanu4uua NpeanonoXxeHuii 0 Gopme OCHOBHOIO NpoLecca, U3 KOTOPOro Nony-
YeHbl gaHHble. AHanua rpadmka M(f) sBnsieTcs NpocTeIM CpeACTBOM MAeHTUMKaUMK XxapakTepa napameTpa noToka
OTKa30B, NPUMEHVMMbIM B O6LWEM Crydae s HECKONMbKMX BOCCTAHABNMBAEMbIX OGBEKTOB, M MOXET 6bITb NONEe3HbIM ANA
BbISIBIEHUS1 OTKNOHEHUIN OT NOCTOSIHCTBA napameTtpa noToka OTKasoB.

War 1. Ynopsago4ynealoT cyMMapHble HapaboTku Ao j-ro otkasa i-ro obbekta T B nopsAake HeybbiBaHWSA,
roei=1,2,.., k.

War 2. UaeHTUDULMPYIOT M — KOAUYECTBO YHUKANBHBIX (PasAUYHBIX N0 BeAUYNHE) CYMMapHBIX Hapa-
60TOoK 40 OTKa3a.

War 3. O6o3HavatoT ynopsaoueHHble yHUKanbHble CyMMapHble HapaboTkn 4o j-ro oTkasa no Bcem obbek-
TaMT(j 0,1,...m), T, <T,<

LIJar 4, BblqmcnﬂroT r; (Tj) KOMMYeCTBO OTKa30B i-ro 0ObeKTa 3a CyMMapHyo HapaboTKy Tj

War 5. Onpep,enmoT 3Ha4YeHne MHaMkaTopHou nepemeHHon N, (T) KoTopas paBHa 1, ecnu HabntogeHua
3a i~-M 06BEKTOM NPOBOAWITUCE B MOMEHT BPEMEHU T;,wpaBHa 0, ecrnu HaGJ'IIO,CleHMﬂ 3a i-M 06BEKTOM B MOMEHT
BpeMeHHu Tj He NPOBOAUMUCE.

War 8. BbluncnsiioT cpegHee cyMmmapHoe KonuyecTsBo HapaboTok Ao oTkasa 3a BpeMA T;

J
_< r(T,)}
M(T) = ,
5 ,-;[N(T/)

raer(T;) = > (T,

K
N(T;) :ZN,' (T;)

War7. CTpom rpad)vu(M(T) ¢=0,1,....m).

War 8. MocTosHHbIN napalvleTp noToka OTKaSOB COOTBETCTBYET IMHENHOMY XapakTepy rpadcuka. Iioboe
OTKIOHEHWE OT NMPSIMON NIMHWM YKa3biBaeT Ha TO, YTO NapameTp NOTOKa OTKA30B HE MOCTOSAHEH.

War 9. MpaHuLbI ABYCTOPOHHEro AI0BEPUTENBHOMO UHTEpBana M( Tj) onpedensirom rio cnedyrouwiel hopmyne

M(Tj)an,ZJ Var(T;) ,

rae Uy — KBaHTUMb YPOBHS o/2 HOPMUPOBAHHOMO HOPMASLHOTO pacnpeaesieHunsl, CoOoTBETCTBYIOLLIMI YPOB-
Hto goeepusi 100(1 — o) %. PekoMeHayeMble 3HaueHus1 o NpuBeaeHbl B Tabnuue 3.

2
_ N(T) r(T)
Var (T; T)-—= 1|+ .
ar ( _’) ;{; N(T/)|: (T N(T,)}}

7.5 [enctBua B cnyvyae oTKNOHEHUA npeanono-
XEeHUA 0 NOCTOSIHCTBE NapaMeTpa NOTOKa OTKa3oB

Ecnu kpuTepuit NpoBepku MOCTOSIHCTBA NapameTpa
NoTOKa 0TKa30B OTKIOHAET 3TO NpeAnonoXeHue, crefosa-

Ta6bnuuya 33— KeaHTMNM HOPMMPOBAHHOIO HOpP-
ManbHOro pacnpegeneHus

TenbHO, NapamMeTp NOToka OTKa3OB WK YBenUuYUBaeTcs, 100 (1-a )% U, ,
WNU yMeHbLLaeTcA. 3TO 03HavaeT, YTo BeposATHOCTL 6e30T-

Ka3Hoi paboTbl Nocne KaXaoro peMoHTa yBenuuusaeTca 99 % 258
unu yMmeHbLlaeTca. PacyeTHble MeToAbl AN MoAenupoBa- 95 % 1,96
HWA 3TON cuTyauun npuseaeHsl B MOK 61710. 90 % 1,64
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MpwunoxeHne A
(cnpaBo4HoOe)

Mpumepbl NpUMeHeHUA HacTosIWero cTaHgapTa

A.1 lNpoBepka noCTOAHCTBA MHTEHCMBHOCTM OTKA30B AJ1IA HEBOCCTAaHABIMBAEMOro oo beKkTa

Copok 06bEKTOB MNOCTABMNEHbI HA UCMNbITAHMS B O4HO U TO XXe BpeMmsi. MicnbiTaHns Obinm 3aBepLUeHbl MNOCne NosiIBIeHns
20-ro oTkasa. B Tabnuue A.1 npuBegeHsbl ynopsiaoveHHble HapaboTku go oTkasa 20 oTkasaBwmnx 06eKkToB. [Ans npoBepku
NOCTOSIHCTBA MHTEHCMBHOCTU OTKA30B UCMNONb30BaH METOA, NPUBEAEHHbIN B 6.2.

Tab6nwuua A1— YnopsgodeHHble HapaboTkn Ao oTkasza 20 oTkasaBLlMX 0ObLEKTOB

/ t,. i t,. i t,.
1 5 8 36 15 64
2 10 9 54 16 65
3 17 10 55 17 65
4 32 11 55 18 66
5 32 12 58 19 67
6 33 13 58 20 68
7 34 14 61

LWar 1. HapaboTku go oTkasa pacnonaratwT B nopsgke HeyObiBaHUS M ONpeaensitoT CyMMapHble HapaboTku 4o i-ro
oTkasa (cm. Tabnuuy A.2).

Tabnwunuya A.2— CymmapHble HapaboTkm Ao oTkasa 20 06bekToB

, g 7 ,. 4 7
1 5 200 11 55 1958
2 10 395 12 58 2045
3 17 661 13 58 2045
4 32 1216 14 61 2126
5 32 1216 15 64 2204
6 33 1251 16 65 2229
7 34 1285 17 65 2229
8 36 1351 18 66 2252
9 54 1927 19 67 2274

10 55 1958 20 68 2295

IlaHHbIe ncnbiITaHMA SBNSAIOTCS UCNBITAHUAMM C OFTPAHNYEHHbBIM KONTMYECTBOM OTKA30B, CleA0BaTENbHO, Tr = 2295.
War 2. Berumcnsiot s3HaveHue ctatnctmkm U no oopmyne

.
2T-r=0 30822—(19)[@j
= - = =3,123.
T 2295 |~
12 12

Warn 3 n 4. [na ypoBHsi 3HaummocTn a. = 10 % ctatuctmka U npesblwaeT kputnyeckoe 3HaveHne U, = 1,64
(cm. Tabnuuy 1), NO3TOMY NPEANONOXeHNEe O NOCTOSHCTBE MHTEHCUBHOCTY OTKA30B OTKMOHSAOT. [10NoXuTENBHOE 3HaYe-
Hue ctatucTmkm U ykasbiBaeT Ha yBENTMHYEHNE MHTEHCMBHOCTU OTKA30B.

A.2 TlpoBepKa NOCTOAHCTBA MHTEHCUBHOCTU OTKA30B AN HEBOCCTaHaBNMBaeMbIX 00 HLEKTOB

B npouecce ucnbiTaHmi pukcMpoBanmcb HapaboTkm A0 OTKa3a KOMMOHEHTOB cucTeMbl. Ha wcnbiTaHus 6bino
nocTaBeHo ABeHaguaTb KOMNOHeHTOB. HabniogeHns npekpalleHs nocne nosiBneHnst 12-ro otkasa. HapaboTku go oTtka-

3anpuBegeHbl B Tabnuue A.3. [1ns npoBepkn NOCTOAHCTBA MHTEHCMBHOCTU OTKA30B Obin NCMONb30BaH MeTod, NpUBeaeH-
HbIN B 6.2.

Tabnwuua A.3— HapaboTkm 4o oTkasa KOMNOHEHTOB, PaCcNONOXEHHbIE B Nopsigke HeyObiBaHUS

1 2 5 6 7 11 16

20 20 21 23 32

10



ar 1. Pe3aynbTaTbl BbIYMCNEHNS CYMMapHbIX HAapaboTok 4o oTkasa npveeaeHbl B Tabnvue A.4.

Tabnwnuya A4 — CymmapHble HapaboTkm 4o oTkasa

FOCT P M3K 60605-6—2007

i 4 T ' d T
1 1 1 7 16 48
2 2 3 8 20 68
3 5 8 9 20 88
4 6 14 10 21 109
5 7 21 11 23 132
6 11 32 12 32 164
War 2. BeruncnswoT 3HaveHue ctatnctukn Uno oopmyne
r—1
T
T-r=1F 524-(11)[%) e
y="= T 11 157018 20"
T 164, |- ’
12 12

Warm3un4. OnsaypoBHs 3HauMMmocTu o, = 5 % abcontoTHOe 3Ha4veHre CTaTUCTUKN NPEBbILaeT KpUTUYECKOe 3Have-
Hue U, = 1,96 (cm. Tabnnuy 1), noaToMy NpeanonoXeHne o NOCTOSHCTBE MHTEHCUBHOCTY OTKa30B OTKMOHsT. OTpuua-
TenbHOE 3Ha4YeHNe CTAaTUCTHKM yKa3biBaeT HA YMEHbLLEHNE NMHTEHCUBHOCTU OTKa30B.

A.3 MpoBepkanocTosHCTBaNapaMeTpaNnoTOKa OTKa30B AN €AMHCTBEHHOrO BOCCTAHABNMBAaEeMOro oo bekTa

EAQnHCTBEHHbIV 06bEKT 6bIN NOABEPrHYT UCMbITAHUAM B TEHEHME 6 MEC (T" = 4380 y). 3a BpeMmsi UCMbITaHUN 3aduk-
CUPOBaHO BOCEMb OTKa30B 06 beKTa, KOTOPbIE MPOU3OLLIIN B MOMEHTbI BpEMeHW T ;. 3Ha4eHus T;npyeeaeHbl B TabnuueA.5.

[lnsi npoBepKU NOCTOSIHCTBA NapameTpa NoToKa 0TKa3oB Gbin CMoNb3oBaH MeTo , NPYBeAeHHbIN B 7.2,

Tabnwuua A5 — MomeHTbl OTKaza 06beKkTa UcnbITaHUN

i T, i T,
1 25 5 835
2 94 6 1279
3 282 7 2048
4 384 8 3253

War 1. PaccuntaHHbie cymmapHbie HapaboTku Ao oTka3a npueeaeHsl B Tabnuue A.6.
Tabnwuuya A6 — CymmapHble HapaboTku 4o oTkasa

i T, i T,
1 25 5 835
2 94 6 1279
3 282 7 2048
4 384 8 3253

War 2. BerucnsaoTt 3HadveHmne ctatuctukm U no dpopmyne

U= i=1

2T —(r)% 8200 —(8)[4380

) =-2,61.

r 43801/£
12 12

Warn 3n 4. Ona ypoeHs 3Haummoctn o = 10 % abconioTHoe 3HaveHne CTaTUCTUKM NPEBbILLAET KPUTUHECKOE 3Ha-
uewne U, =1,64 (cm. Tabnuuy 1), noaToMy NpeanonoxeHne o NOCTOAHCTBE NapameTpa NoToKa OTKA30B OTKIOHSAIOT.

OTpuuaTtenbHoe 3Ha4eHne CTaTUCTUKM YKa3blBaeT Ha YMEHbLLIEHUE NapaMeTpa NoToKa OTKA30B.

A.4 MNpoBepka NOCTOAHCTBA NapaMmeTpa NOTOKA OTKa30B ANA HECKONbKNX BOCCTAaHABNMNBAaeMbIX 00 bEKTOB
HawucnbiTaHna noctaBneHbl TPU MAEHTUYHBIX BOCCTaHaABNMBaeMblx 06bekTa. [laHHbie 06 oTka3ax npusegeHbl B Tab-

nuue A.7. ina npoeepkn NOCTOAHCTBA NapameTpa NOTOKa 0TKAa30B OblN UCNONb30BaH METOoA, NPUBEAEHHBLIV B 7.3.

11
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Ta6nwnua A7 — [anHble 06 oTka3ax ansa Tpex BOCCTaHABNUBAEMbIX OOHLEKTOB

Obbekr CymmapHas HapaboTka go oTkasa Cymmaprias Hapa6orlfa 3a pems
uCnbITaHUiA
1 58 12
2 — 16
3 1, 8,16 20

War 1. 3a BpeMsi UCMbITAHWI BbIMUCNAIOT CyMMapHylo HapaboTky gna kaxgoro obvekTta, oblee KONUYECTBO
HabnoaaemMbix OTKA30B U COOTBETCTBYOWME HapaboTkm (Tabnuua A.8).

Tab6nwnua A8 —Pabouyas Tabnuua BolMMCNEHNN

. CymmapHas Hapabotka 3a | O6wee konuvectso | HapaboTka, cOOTBETCTBYIOWAS j-My OTKA3Y i-ro iT
Obwekr i BpeMs UcTbITaHui T ; OTKA30B I; obbekra T, i v
1 12 2 5 8 — 13
2 16 0 — — — 0
3 20 3 1 8 16 25

War 2. BeimensoT ctatucTuky U no coopmyne
k i * * *

27—,/—0,5(ﬂ]7t] +r2T2 +...+rka)
=1 j=1 _{(13+0+25)-05[(2)(12)+ (0)(16) +(3)(20)] _ -4

\/% [2)(12)2 + (O)(16)2 + (3)2072] ' 1o

u=: =_0,36.

1 . .
\/E(rﬂ] 2i T2 vk 0 T2

Warn 3u 4. Ons ypoeHsA 3Haummoctn o = 10 % abconioTHOE 3HaYeHNe CTaTUCTUKN HE NPEBLIWAET KPUTUHECKOTO
3HavyeHus U, = 1,64 (cm. Tabnnuy 1), noatomy npeanonoxexHne o NOCTOAHCTBE NapameTpa NOTOKa OTKA30B He MOXEeT
ObITb OTKIIOHEHO.

A.5 padmk BepoOATHOCTHN ANA NPOBEPKN NOCTOAHCTBA UHTEHCUBHOCTU OTKa30B

YnopsigoueHHble HapaboTKM 40 0TKa3a BOCbMU U3 AecATU 06beKkToB NpueeaeHbl B Tabnuue A.9. McnbiTanus ¢ orpa-
HWYEHHBIM BpeMeHeM HabntogeHui npogomnxanucek B TedeHne 1500 v. [Ans npoBepkn NOCTOAHCTBA MHTEHCMBHOCTM OTKa-

30B 6Ll UCNONb30BaH MeToa, NPUBEAEHHbIN B 6.3.

Tabnuuya A9 — HapaboTkn oo 0TKaza HEBOCCTAHABNUBAEMbIX OGBEKTOB

1 104 6 760
2 210 7 1100
3 400 8 1200
4 460 9 1500
5 630 10 1500

War 1. YnopsgoyeHHbie HApaboTKm 0o oTkasa npusegeHsbl B rpade 2 Tabnuupbl A.10.

War 2. PesynbTaTbl BbluMCNEHUs BeciomoraTensHomn dpyHkumn R(i, n) npueeaeHsl B rpacde 4 Tabnuubl A.10.

12



Tab6nwuuya A.10 — Pabouas Tabnuua BolUMCIIEHUI
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Homep BepositTHoCTb TNorapudm BepoaTHOCTU
i Hapa6otka o otkasa T, Pexum 6e30Tka3Hol paboTbl 6e30TkasHon paboTsl
oTkasa i . .
R (i, n) —InR(i, n)

1 2 3 4 5

1 104 Otka3s 0,9327 0,0697

2 210 Otka3s 0,8365 0,1785

3 400 Otka3s 0,7404 0,3006

4 460 Otka3s 0,6442 0,4397

5 630 Otka3s 0,5481 0,6013

6 760 Otka3s 0,4519 0,7942

7 1100 Otkas 0,3558 1,0335

8 1200 Otka3s 0,2596 1,3486

9 1500 Pa6oTocnocobHoe cocTosiHne

10 1500 PaGoTocnocoGHoe cocTosiHne

War 3. Mpaduk — InR(i, n) kak PYHKUUS COOTBETCTBYIOLLEro MOMEHTA OTKa3a NpuBeaeH Ha pucyHke A.1.
War4. padcduknpegctaBnaeT cobor Npakrnyeckm NPsSIMy0 NMHWIO, NO3TOMY HE T OCHOBaHWUI ANS OTKNOHEeHWsI npea-
NOSOXEHUs 0 MOCTOAHCTBE MHTEHCUBHOCTM OTKa30B.

MpuMeyaHune—pumepsl, NPUBEAEHHBLIE B HACTOAWEM NPUNOXEHUN, AEMOHCTPUPYIOT MPUMEHEHNE METO-
[0B, YCTAHOBIEHHbIX B HACTOsILLEM CTaHaapTe. B cTaHaapTe He ycTaHOBNEH MeToa rpaduHeckoro aHanusa ¢ NpUMeHeHu-
eM CTaTMUCTUYECKUX KPUTEepWeB Cornacuvsi, Tak Kak CTaHAapT HanpaeneH Ha NpUMEHEeHUe 3MNUPUYECKUX MeTodoB,
UCMONb3yeMbIX Ha NMPaKTUKe.

-InR

1,6

14

1,2

1,0

0.8

0,6

04

0.2

A.6 T'padnk coBOKyNnHOW (hyHKLIMM ONACHOCTH ANA NPOBepPKN NOCTOAHCTBA MHTEHCUBHOCTU OTKa3o0B

200

400

600

800

1000

1200

1400

Hapa6oTka ao otkasa

PucyHok A.1 — MNpadnk BepOATHOCTH ANsi NPOBEPKU NOCTOAHCTBA MHTEHCUBHOCTN OTKA30B

HaHHble, nonyYeHHble Nocne NPoBeAEeHN YCKOPEHHLIX UCNbITaHUI 10 SNEKTPOHHBIX MOAynen, npuBeaeHbl B Tabnu-
ue A.11. ins ananu3aa 661Ny Ncnonb3oBaHbl TONBKO 0TKa3bl. [INs NpoBepku NOCTOAHCTBA MHTEHCMBHOCTU OTKA30B U onpe-
AeneHunst oLeHKN UHTEHCUBHOCTU OTKA30B Gbif1 UCNONb30BaH METOA, NPUBEAEHHbIN B 6.5.

13
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Tabnwuya A11— [ecars ynopsiao4eHHbIX HapaboTok ABYX BUOOB OTKa30B

Homep no nopsiaky i Bpews f; Bup oTkasa
1 104 A
2 210 A
3 400 B
4 460 A
5 630 A
6 760 A
7 1100 A
8 1200 B
9 1500 LlenaypupoBanue
10 1500 LlenaypupoBanue

War 1. BTtabnuue A.12 npuBedeHsbl ynopsgoveHHble HapaboTku 1 pabovasi Tabnvua pe3ynbTaToB BblUMCITEHUIA.

LLlar 2. O6paTHble paHr1 Bcex HapaboToK NpuBeAeHs B rpade 3 Tadbnuubl A.12.

War 3. CoBokynHasi dyHKLUsI ONacHOCTU B KXA0W TOUKe OTKa3a npueegeHa B rpade 5 Tabnuubl A.12.

Lar4. TakkakpaccMaTpvBaloTCA O0TKa3bl Buga A, COBOKYNHasA OyHKLUA ONAcHOCTW BbIYMCNEHA TOMbKO AN AAHHbIX

0TKa30B (cM. rpady 8 Tabnuubl A.12). IMycTbie CTPOKM COOTBETCTBYIOT OTKa3am Buaa B n Toukam LeH3ypupoBaHusl.
War 5. Ha pucyHke A.2 naobpaxeH rpacmk COBOKYMNHOM OyHKL MM ONacHOCTM B 3aBUCUMOCTU OT HapaboToK.

LWar6. Mockonbky rpacmknpeacTaensieT co6om NpakTMYeckm NPsSIMyI NMMHULIG, ClegoBaTeNnbHO HET OCHOBaHUIA ANS
OTKITOHEHWS NPEANONOXEHUS O NOCTOSIHCTBE MHTEHCMBHOCTU OTKa30B. OLeHKa MHTEHCMBHOCTY OTKA30B paBHA YINOBOMY
Ko3thUUMEHTY aTol NpamMon u coctaensieT 0,000882. B rpace 7 Tabnuubl A.12 npuBegeHbl pe3ynbTaTbl BbUUCIEHUS]
BepoATHOCTK 6e3oTkasHomn paboTel R; = exp (—H;), koTopble Npn HEo6XoANMOCTY MOXHO NCNONb30BaThk AN NOCTPOEHUS

rpacdmka BepoOATHOCTU.

Tabnwuuya A.12 — Paboyas Tabnvua BbIYUCNIEHUIA

Homep o OBpaTHbI PVHKLUS CosokynHas BeposTHoCTh
] Bpews ¢, p Bun otkasa YHKL % PyHKUMA 6e30TKasHOW

nopsaky / panr onacocta, 7 onacHoctu H, % pa6oTbl R, %

1 2 3 4 5 6 7

1 104 10 A 10,00 10,00 90,48

2 210 9 A 11,11 21,11 80,97

3 400 8 B 12.50

4 460 7 A 14,29 35,40 70,19

5 630 6 A 16,67 52,07 59,41

6 760 5 A 20,00 72,07 48,64

7 1100 4 A 25,00 97,07 37,88

8 1200 3 B 33,33

9 1500 2 LlensypupoBaHve 50,00

10 1500 1 LlensypupoBaHve 100,00

14
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CoBokynHas ¢yHKLMA ONaCHOCTH
120

100

80

60

40

20 —

0 200 400 600 800 1000 1200 1400 1600
Hapa6otka o otkasa suaa A

PucyHok A.2 — I"padbuk COBOKYNHOM DYHKLMM ONacHOCTU
A.7 T'pacdmk M(f) oA BoccTaHABNMBaeMbIX 00BLEKTOB
B npouecce ncnbiTaHWi TPex BOCCTaHaBNMBaeMblX 06beKTOB 3athMKCUPOBaHbI OTKa3bl, AaHHbIE O KOTOPbLIX NpUBe-

AeHbl B Tabnuue A.13.

Tab6nwuuya A.13 — HapaboTkm Tpex MAEHTUYHLIX BOCCTaHaBNIMBaeMbIX O6bEKTOB

Obbekr CymMmmapHas HapaboTka go oTkasa CymmapHaa::lg?::J;a 3a Bpems
1 4,9 12
2 16
1,9,15 20

[ns npoBepkn NOCTOSHCTBA NapameTpa NoToka 0Tka3os 6biN MCNONL30BaH MEeToA, NPUBEAEHHbIN B 7.4.
War1. YnopsigodveHHble cyMMapHbie HapaboTku 4o 0Tkasa no BCeM UAEHTU4YHbIM obbekTam: 1,4, 9,9, 15.
lWar2. BpeaynbTarte UCMbITAHUA NONYHEHO YeTbipe YHVKalbHbIe {pasnuuHble No BenuynHe) cymmapHsle Hapa6oT-

KW A0 OTKa3a.
LWar 3. YeTblpe yHnKanbHble CyMMapHble HapaboTku 40 0TKa3a, pacrnonoxeHHble B nopsake Heyboisanus: 1,4,9, 15,

Llarn 4 — 6. PeaynbTaTsl BbIYMCNEHNA M( Tj) npueeaeHsl B Tabnuue A.14.

Ta6nuuya A14 — Pa6ouvasi Tabnmua BblymcneHnn M(f)

War 2 Lar 3 War 4 War 5 War 6
j T, (7)) rA7;) r(T)) N,(T)) Ny(T)) Ny(T)) r(T) N(T) M(T))
1 1 0 0 1 1 1 1 1 3 0,3333
2 4 1 0 0 1 1 1 1 3 0,6667
3 9 1 0 1 1 1 1 2 3 1,3333
4 15 0 0 1 0 1 1 1 2 1,8333

15
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War 7. Mpadwuk M(Tj) KaK PYHKLUUN Tj/ =0,1, ..., m n3obpaxeH Ha pucyHke A.3.
War 8. Mpaduk npedcTaBnseT cobon NPakTUHECKM NPSMYI0 NIMHUIO, CNegoBaTenbHO HET OCHOBaHWIA ANs OTKITOHEe-

HUSA MPeanonoXeHusi 0 NOCTOSIHCTBE NapaMeTpa NnoToka 0TKa3oB.
LWar 9. PaBouasi Tabnuua BbIYMCNEHWIA AMCNepCcUn 1 4OBEPUTENBHOMO MHTepBana ansa M(f) npusegena B Tabnu-

ueA.15.

M(t)
2,0

1,8

1.6

1.4

1.2

1,0

0.8

06

0.4

0.2

0 2 4 6 8 10 12 14 16
CymmapHas HapabGoTka o otkasa

PucyHok A.3 — padmk M(f ) ans Tpex BOCCTaHABNMBaeMbIX OOBEKTOB

Ta6nwuya A.15— Paboyas Tabnvua BblMMCIEHWA aucnepcum U JoBEepUTENbHbIX MHTepBanoB ans M(t)

O6bekT 1 Ob6bekT 2 O6vext 3

j T, Ni(Tj)r‘(T‘)_r(Tj) Ni(Tj)ri(T‘)_r(Tj) Ni(Tj)r‘(T‘)_r(Tj)

NTH| T TNT) NTH NG NTH NG
1 1 1/3(0 - 1/3) =-0,1111 1/3(0 - 1/3) =-0,1111 1/3(1 —1/3) = 0,2222
2 4 1/3(1 — 1/3) = 0,2222 1/3(0 - 1/3) =-0,1111 1/3(0—1/3) =-0,1111
3 9 1/3(1 —2/3) = 0,1111 1/3(0 - 2/3) =-0,2222 1/3(1 - 2/3)=0,1111
4 15 0/2(0-1/2) = 0,0000 1/2(0 - 1/2) =-0,2500 1/2(1 —1/2) = 0,2500

OkonyaHue mabnuyei A. 15
k[ LN(T)) r@;) ]2

i T. Var(T;) = a4 Py SN S }
j ; ;) ,.Z%{,;N(Tj) i(T5) N
1 1 0,0741
2 4 0,0741
3 9 0,2963
4 15 0,7546

16
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Taknm obpasom, ans ypoeHsi gosepusi 95 % goseputenbHble rpannubl M(f) umetot Bug,

M(T;) + 1,96 Var(T)).

3HaveHus 4OBEPUTENBHBIX rPpaHuL NpuBeaeHbl B Tabnnue A.16.

Tabnwnua A.16 — JoeeputenbHble rpanHuubl anst M(t)

j T M(T,) HuxHAA foBepuTenbHas rpaHuua | BepxHss goBepuTensHas rpaHuua
/ / ans yposHsa gosepus 95 % ans yposHsa gosepus 95 %

1 1 0,3333 - 0,2001 0,8668

2 4 0,6667 0,1332 1,2001

3 9 1,3333 0,2664 2,4002

4 15 1,8333 0,1307 3,5360

Mpadomk M(f) c rpaHnLamu 4OBEPUTENBHOTO MHTEPBanNa Arnst ypoBHA AoBepusi 95 % n3obpaxeH Ha pucyHke A.4.

M(t)

4,0

3,5

3.0

2,5

2,0

1,5

1,0

0,5

—
|

10

12 14 16
CymmapHas HapaboTka go oTkasa

—fl— — CpeaHee COBOKYINHOe KONMMYeCTBO OTKA30B 3a HapaboTky M(t);

—-l-— — HWXHAS AoBepuTenbHas rpaHuua M(t) ana yposhs aosepus 95 %;

—-l-— — BexHsa AoBepuTenbHas rpaHuua M(t) ans yposHs gosepus 95 %.

PucyHok A.4 — Mpadvk M(f) noBepuTensHoOro UHTepBana ¢ yposHem gosepusi 95 %

A.8 TTT — rpaduk AnA NnpoBepKN NOCTOAHCTBA MHTEHCUBHOCTH OTKa30B
HapaboTku 8o oTkasa NsiTHaaLaTu AEHTUYHbBIX KOMNOHEHTORB, 3ahMKCUPOBaHHbIE B NMPOLECCce UCTbITaHWIA, NpUBe-
JeHbl B Tabrnvue A.17.

Tab6nwunua A17 — HapaGoTku go oTkasa

| 945 | 1006 | 426 | 794 | 270 | 1512 | 1019 | 742 | 681 | 696 | 1289 | 1172 | 643 | 1093 | 1366

[ns npoBepkn NOCTOSIHCTBA UHTEHCMBHOCTU OTKA30B Obln MCNONb30BaH MeToA, NPUBEAEHHLIN B 6.4.
War 1. YnopsigoveHHble HapaboTku 4o oTKasa npuBeaeHsl B rpade 2 Tabnmubl A.18.

War2. 3nauenuss TTT 3a BpeMs ucnbiTaHuii NpuBeaeHsl B rpade 3 Tabnuubi A.18.

War 3. HopmanuaoBaHHble 3HaueHns1 TTT npuBegeHs! B rpadpe 4 Tabnmubl A.18.
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lWar 4. Ha pucyHke A.5 nokasaH rpaguk 3Ha4YeHUi Z; KaKk (DyHKLMM JONM OTKa3aBLUMX 38 COOTBETCTBYIOLLYIO Hapa-
i,
6oTKy o6vekToB — (i=1,2,...,n).
n

War5. Mpadmk TTT aBnaeTcA HeNMMHENHbIM. OTO O3HAYAET, YTO €CTb OCHOBaHUSA NS OTKIOHEHUA NPeANnonoXeHns
0 NOCTOSIHCTBE MHTEHCUBHOCTU OTKa30B. BnaguHa Ha rpadmke roBopuT 0 Hanuumm nepmoga pocta UHTEHCMBHOCTU OTKa-
30B.

Tab6bnwuuya A.18 — Pabouasa Tabnuua BbluUCNEHUN

Homep no nopsiaky i Hapa6ortka £, 3HaueHue S; H:H‘xz::zoﬁrge OTHOLIJeHMe%
1 2 3 4 5
1 270 4050 0,30 0,07
2 426 6234 0,46 0,13
3 643 9055 0,66 0,20
4 681 9511 0,70 0,27
5 696 9676 0,71 0,33
6 742 10136 0,74 0,40
7 794 10604 0,78 0,47
8 945 11812 0,87 0,53
9 1006 12239 0,90 0,60
10 1019 12317 0,90 0,67
11 1093 12687 0,93 0,73
12 1172 13003 0,95 0,80
13 1289 13354 0,98 0,87
14 1366 13508 0,99 0,93
15 1512 13654 1,00 1,00

HopmanusoBaHHoOe 3HauyeHue TTT
1,00 o ¢

. $ /
0,90 *

0,80

0,70 -——*

L 2
0,60 /
0,50

0,40
0,30—w
0,20

0,10 7

0 0,20 0,40 0,60 0,80 1,00
Lons oTkasoB

Pucynok A.5 — Npacuk TTT ans npoBepky NOCTOSIHCTBA MHTEHCMBHOCTU OTKA30B
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MpwunoxeHne B
(cnpaBo4HoOe)

Mpumep aHanusa M(t) ana gaHHbIX aKcnnyaTayun

MoTpebuTtenbckuin ToBap (MobuNbHbIN TenedoH) npogaeTca B 6onbwom konudecTee. Kaxabiii TenedoH uMeeT
permcTpaunoHHbIn HoMep. HEBO3MOXHO 3aperncTpupoBaTth BpeMA NPOAaXW UMM Havano skcrnnyaTtauum tenedoHa, Tak
Kak ocTaloTcsl 3anackl 4aHHOro ToBapa y AMCTprbbLIOTOPOB 1 B NYHKTax npogax. Kpome Toro, HeBO3MOXXHO ONpeaenuTb
KONUYECTBO U3bATBIX TENEMOHOB, TaK KaK HEKOTOPOE X KONMYECTBO MOXET OblTb PE3KCNOPTUPOBAHO U3 CTPaHbI, rae OHU
6Ny NnepBoHaYanbHO NpoAaHbl. Kpome Toro, HEM3BECTHO KONMHYECTBO BbIGPOLLIEHHbIX TeNnegoHOB.

M3rotoBuTEnb onpegensaeTt Konn4ecTteo Teﬂe(bOHOB Ha pbIHKE, MOCTYNUBLUMX U3 NPOU3BOACTBA U KOMMEP4YECKNX
CTPYKTYP, HE y4UTHIBas BbIOPOLLEHHbIE M 3KCMOPTUPYEMble TENeOHbl. ITOT NPUBINMKEHHBIN MeTo pacyeTa NPUMEHUM B
TeYeHWEe NEPBbLIX HECKONbKMX NET Hann4us TenedoHa Ha peiHke. Npobnema ¢ 3anacamm ToBapa y AMCTPUOBLIOTOPOB B MyH-
KTax NpoAak MoXeT ObITb pelleHa nyTeMm aHanvaa naptui cornacHo C.6 npunoxenus C.

Wcecnepoeanve HagexHoCTH TenedoHa NpoBoannoch TOMbKO HA OAHOM pbiHKe. bbino gOCTUrHYTO cornalieHue ¢
marasmHamu, BbIMONMHAKRWNUMUN PEMOHT Teﬂe(bOHOB, O TOM, 4YTO BCe AaTbl pEMOHTA OHU 6y,E|,yT COOGLI.I,aTb N3roTtoBUTEINO
AaHHow mopenu Tenedona. NMocTaBka AaHHbIX 0 peMOHTE HE06Xx0auMa Ans ornrnaTbl MaraawHy KOMINeHcauum Nno rapaHTum-
HOMY PeMOHTY. [lonyyeHHble 3 MarasvHa AaHHble O PEMOHTE BKNIOYAIOT B cebs1 perncTpaumMoHHbI HOMEP KaXaoro BOC-
CTaHOBMEHHOro TenedoHa, NpeTeHaunto noTpebutens, TMN OTKa3a U BUA BbINOMTHEHHOTO PEMOHTA (NepeYveHb 3aMEHEHHbIX
OTKa3aBLKX KOMNOHeHTORB). [laTy, korga TenedoH NOCTYNWUM B pEMOHT, perMcTpupyioT. Mo Homepy cepun TenedoHa usro-
TOBUTENb MOXET ONpeaenvTh AaTy ero U3roTOBNEHUA U, 3Hasi cCpeaHee BPpEMSs pacnpeaeneHusi ¥ NPoaaxu, MOXKET OLeHNUTb
BEPOATHYIO AaTy Havana skcnnyaraumm TenedoHa. Beamras gaTy Havwana akennyatauum u3 4atbl NOCTYNNEeHNUs Ha pEMOHT
MOXHO OLEHUTb BpEMSI aKcnnyaTauum B AHaX. [ockonbky B TenedoHe He NpeaycMOTpeH aBTOMaTUYECKUIA yHeT BpeMEHU
3KcnnyaTauum, KonmyecTBo paboumnx YacoB OLEHNTE HEBO3MOXHO. [103TOMY BbINO NPUHSITO pelweHne N3MepsiTe BPEMSs
3Kcnnyartauuu B AHAX, a He B Yacax.

O6wee konU4yecTBO TenedoHOB, HAXOASLWMXCA B IKCNNyaTauun, nzobpaxkeHo B Buae rpacdwvka Ha pucyHke B.1. B
TeYeHVEe HEKOTOPOro BPEMEHN 3TO KONMUYECTBO AABNSIETCA NOCTOSIHHLIM U cocTaensieT 1966 tenedoHoB. Mpogaxa aton
mMoAenu 3akoHuunace. lNepsbie TenedoHbl, KOTOPLIE NOCTYNWUNKN HA PLIHOK, 6bINK NpounseeaeHsl 33,5 mec Hasap (2,8T.), a
nocnegHun — 10 mec Hasaga.

N(t)
2500

2000

1500 ‘a\\\\\\\

1000 \
500 \
0 5 10 15 20 25 30 35

Bpemsa paGoth {, mec

PucyHok B.1 — Obwee konuuecTBo cncTem Kak hyHKLUUS BpEMEHMN 3KCnnyatauum

CHavana U3rotoBuTerb onpegensieT KoNMYecTBO eXeMECSIUHO NPOBEAEHHbBIX PEMOHTOB, a 3aTem AenuT ero Ha
obLee KONMYECTBO N3TOTORMNEHHLIX TENEdOHOB. Mony4YeHHbIN rpadnk NpuBeaeH Ha pucyHke B.2. MoXHO 3aMeTuTb, 4TO
NpOoLEHT OTKa30B TenedoHOB B TeueHne MecsiLa konebneTtcs, gaxe ecnu B TenedoH He OblNo BHECEHO HUKaKMX M3MeEHe-
HWIA. KoneGaHmsa npoueHTa 0TKA30B BbI3BaHbI:

a) OTKNOHEHMSIMM NPU BLINONHEHUWN PEMOHTA;

b) nameHeHnem o6bema npogax, NOSBNEHWEM paHHUX OTKA30B.

MoaTomMy 3TK cTaTUCTUYECKUE AaHHbIE HE NOAXOASIT ANA NPUHSATUA aAMUHUCTPATUBHBIX PELLEeHNI NN OeiCTBUiA Mo
ynyudLeHuto.
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MpoLeHT 0TKa30B B MecsL,
2,50
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SKcnnyatauun.
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PucyHok B.2 — KonnuecTBo peMOHTOB 32 MeCsIL, KaK 4051 COBOKYMHOCTM

KaneHgapHoe BpeMsi, mec

BMeCTO BbIUMCNEHUS MHTEHCMBHOCTU OTKa30B (Hanprumep, NPoLeHTa 0TKa30B 3a MECSIL}) CTPOSIT COBOKYIHYIO KpW-
BY!0 B BUAe rpadpmka M(t), npueegeHHoro Ha pucyHkax B.3 u B.4 c qpoBepuTenbHbIMU rpaHuuamm st ypoBHs ioBepust 99 %.
AHanua rpacvka nokasar, 4to npobnema Bbi3BaHa paHHUMMK OTKazamu. Mo3TOMy Ha NPeanpPUSTUM-N3rOTOBUTENE Bbinn
NpeanpuHATLI GEUCTBUA ANS YMEHbLUEHUA paHHMX oTkasoe. OgHako 6a30Bas KOHCTPYKUMA ABNAETCA NpMemMnemMon ans
BPEMEHMU, Ha KOTOPOE paccyMTaHa AaHHasn Npoaykumusi. MoxHO 3ameTuTtb, 4To TenedoHbl NOCTYNanu Ha cepeucHoe o6eny-
XUBaHWE NocneaoBaTeNbHO B TEUEHME NePBebIX 5 mec. PaHHMe 0TKasbl NOABNANUCL NPUGNNM3NTENBHO Yepes3 7 — 13 mec

AcumnToTta

/

/|

N
MpoueHT \ Mpacbuk M(f) \I'Iapametp noToka
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PucyHok B.3 — Mpadmk M(f)
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PucyHok B.4 — Kpueasa M(f) c goBepuTenbHbIMU rpaHmuamm ans yposHs gosepus 99 %

Ins Toro 4yTobObl NOATBEPAUTL, {UTO OCHOBHOW MPUYMHON SIBISIOTCSH paHHWE OTKAa3bl, KONMMYECTBO MPOBEAEHHbIX
peMOHTOB TenedgoHOB OTpaXeHo Ha rpaduke, n3o6paxeHHOM Ha pucyHke B.5. Ha rpaduke BugHo, 4to 75 % tenedoHos
HUKOr4a He PEMOHTUPOBaNuUck, 22 % pemMoHTUPOBAaNuUCh OAWH pas, 2 % noasepranucs PeMoHTy aBaxapl. Tonbko 1 % tene-
hoHOB nogeeprarncs peMoHTy boree agByx pa3. 3TOT aHaNU3 No3BoMNsieT U3rOTOBUTEN IO NPEKPaTUTL NPOBEPKY, ECNKN Tene-
hoH BblN OTPEMOHTMPOBAH A0 HACTYNMEeHUs BblMUCNEeHHOW HapaboTku Ao oTkasa/mexgy oTkasamu. JTO ynpowaer
aHarnus, Tak Kak TONbKO AaHHble U3roTOBUTENs MOryT 6bITb MCNONb30BaHb! A1 BIMUCAEHWUNA.
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Konuyectso pemoHTOB
Il NpouenT TenecdoHor

PucyHok B.5 — KonnuecTtBo peMoHTOB TenedoHOB

Ha pucyHke B.3 BugHO, 4TO OTKa3bl HAYMHAIOT NOSIBMSITHCS NOCHE HEKOTOPOIo BPEMEHM 3KCNIyaTauum, ux Konuyec-
TBO MeANeHHO YBENUUYMBAETCS, MOCKOSbKY NOTpebuTenu caaioT TenedoHb B peMoHT. OueHka napameTpa noToka 0TKasos

cocraenset 5,5 % B rog nocne 15 mec akcnnyaTtauum. MpoueHT OTKa30B B TeUYeHWe NepBoro roga (rapaHtusa) — 18 %.
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Mpunoxenne C
(cnpaBouHoe)

MogroToBka AaHHbIX IKCNyaTauun AnAa aHanusa M(f)

C.1 MeTtoas! aHanu3a AaHHbIX 3KCMnyaTauum

MeTopg nocTpoenusi rpadmka M(f), npyuBeaeHHbIN B HACTOSILLEM CTaHZAPTE, MOXKET UCMONBL30BaTLCA ANA NAEHTUD Y-
Kauuu neprogoe NOCTOSIHHOTO NapaMeTpa NOToKa OTKA30B M0 AaHHbLIM 3kcnnyaTaumu. MeTog no3eonseTt naeHTudnumpo-
BaTb Mepuogbl PaHHUX OTKA30B W OMNpedenuTb MNPOUEHT PpaHHMX oOTKasoB. Kpome TOro, metof nossonser
naeHTMdMLMpOBaTh Nepuoabl M3HOCAa U onpeaenuTs HapaboTku 0 OTKa3a v NapameTp NOTOKa OTKA30B NPU NPeanonoxe-
HWK, UTO OH MOCTOSIHEH.

YacTto opraHn3aumm XoTAT BECTU MOHUTOPUHT MOSIBNEHWs1 OTKA30B B 3KCNNyaTauum Ans OLEHKM 3aTpar B TeHeHue
rapaHTUIHOIO Nepuoaa, a TaKkke Arisl HakonneHust UHoOpMaLMn 0 HAOEXHOCTU Y NMOBLILWEHUM HAOEXHOCTN O6BLEKTOB,
HaXOAsLLMXCA B IKCMNyaTauum.

C.2 KonwuuecTBO OTKA30B 3a nepnoa BpeMeH

YacTo opraHvM3auum aHanmampyoT CTaTUCTUKY O KONMYECTBE OTKA30B 3a yKa3aHHbIM Nepuo BpeMEeHU, Hanpumep 3a
mMecsil. [ins aToro Heo6xoanmo onpeaenuTb KONMYECTBO OTKA30B 3a KaXAbIi Takon nepuoa BpeMmern. OaHako Takou aHa-
N3 YacTo BBOAMT B 3abrnyxaeHue, Tak Kak B HEM HE YYMTLIBAETCS KONMYECTBO OGBHEKTOB, HAXOASILLMXCS B SKCNIyaTauum.
OTOT NapameTp 4acTo Ha3bIBaAIOT COBOKYMHOCTBLIO B 3KCNNyaTaumm Unm COBOKYNMHOCTBIO B COCTOSIHUM pUcka (PAR1 )).

C.3 lNpoueHT 0TKa30B 3a Nnepuos BpeMeHn

Koraa PAR nameHsieTcs, KonmuiecTBO PEMOHTOB AensiT HAa 06beM COBOKYNMHOCTU B 3KCIUITyaTaumm 1 onpeaensitoT npo-
LEHT OTKa30B 32 YKa3aHHbIN Neproj BPEMEHM.

n pnMmevyaHne — I'Ipou,eHT OTKa30B 3a nepuog BpeMeHn 4acTo Ha3blBaloT 3asIBNEHHOW UHTEHCUBHOCTDIO.

UT06bI BEINONHWTE 3TU pacyeThl, OpraHn3auns 4oMxHa onpeaenuTb KONMYeCTBO NPOBEAEHHBIX PEMOHTOB UNK Npe-
TEH3UW 3a Kaxgblli Nepuog BpeMeHu (HanpumMep, 3a Kaxabii MecsiLL) U KONMYeCTBO 06 BLEKTOR, HAXOAAWMXCS B IKCNnyaTa-
UMM B 3TOM Xe Mecsile (COBOKYMHOCTb B akcnnyaTauuu, T.e. PAR). 3Haunt PAR moxeT 6biTb BbluMCNEHa NyTem
nNpubaeneHns KONM4YecTBa 06 bEKTOB, HAXOAALWMXCSH HAa 06CNY>KMBAHUK, K KONTMYECTBY OO BEKTOBR, HAXOASALWMXCSA B SKCNNya-
Tauum, Y BblYMTaHUS KONMYECTBA OO BEKTOB, U3bATHLIX U3 UCNONb30BaHUs (YTUNU3UPOBAHHLIX). OLEHUTH KONUYECTBO 06b-
€KTOB, U3BATbIX U3 UCMOIMb30OBaHUA, YacTo ABMSIETCH CMNOXHOW 3ajadqei, Tak Kak OHW MOryT ObiTb npogaHbl Apyromy
none3oBaTtento. iHoraa TpygHo Takke onpeaenuTb, koraa oobekT 6bin nocraeneH Ha o6cnyxusanuve. [inst 6onee TouHoro
onpegeneHnsi BpeMeH NpeabsBNEHUS HAa PEMOHT YacTo UCMOSb3YIOT faTy NOCTaBKy Unv AaTty npoaau. Ecnv Bpems, kor-
Aa 06beKT HaxoauTCA Ha XpaHeHUU NN Y ANCTPUBBLIOTOPA, SIBNAETCH O4€Hb HE3HAUNTENBHBLIM, [JaTa U3rOTOBIEHUSI MOXKET
6bITb MCMONbB30BaHa Kak OLeHKa AaTbl NOCTAHOBKU NPOAYKLMKW Ha o6cnyxXuBaHue. [o3TOMy COBOKYNHOCTb B UCMOSNb30Ba-
HUM YaCTO MOXHO onpeaenuTb NpUbNU3nTenbHoO Tak:

PAR = 06bekTbl, NOCTaBNeHHbIE HA PLIHOK, + 06bEKThI, MPOAAaHHbIE B TEYEHWE paccMaTpuBaemMoro nepuoaa speme-
HU, — OOBEKTLI, U3bsIThIE B TEUEHWE pacCMaTPMBAEMOro NEPUoa BPEMEHN.

Tak kak opraHusaumio rnaBHbiM 06pa3oM MHTepecyeT CTaTUCTMKA JAHHbIX SKCMNyaTauumu B TeHeHne rapaHTUAHOro
neproaa BpeMeHU, HEOTNPEAENEHHOCTb, BLI3BAHHAS U3bSITUEM, YACTO UMEET MEHbLLEE 3HaYeHne.

Ecnu napameTp noTtoka 0Tka3os NPOAYKLMM SIBNSIETCH NOCTOSIHHBIM BO BPEMEHU, TO NPOLEHT OTKA30B B TEHEHUE
NpoAoMKNTENBHOIO Nepuoaa BpeMeHn ABnseTcs Mmepon 6e30TKa3HOCTU NPOAYKUMM U MOXET BblTb XOpowen OLEHKON
6yaywmx 3atpar BrapaHTuitHbii nepnog. Ho ecnu napameTp NoToka 0TKa3oB NPOAYKLUMM SIBNAE TCA He NOCTOAHHBIM BO Bpe-
MEHU (Hanpumep, u3-3a paHHUX OTKAa30B), UCMOMb30BaHME MPOLIEHTA OTKA30B 3a pacCcMaTpuBaeMbIii NEpMog BPEMeHU
MOXET BBECTU B 3a6nyxaeHue.

Ecnu HageXHOCTb NPOAYKLMKM NOBLIWAETCS, 3TO He cpa3y NOBMMSIET HA CTAaTUCTUKY, Tak Kak Ha Hee ByayT BNuATb
KONMM4eCcTBO OOBEKTOB C HU3KOW HAaAEXHOCTbIO, BCE elle HaxoAsilMXcs Ha pbiHKe. 1o 3TON nNpuynHe pekomeHayeTcst
MCNOMb30BaTh OTAENbHYIO CTATUCTUKY AN YNyULEHHbIX 00 bEKTOB, HaNprMMep Ha OCHOBE HOMepa, Cepuu, TUNna, koga nap-
TWUW MW AT U3FOTOBIIEHUS.

C.4 KpuBbie M(f)

Ecnv nameHeHne napameTpa NoToka 0TKa3oB BO BPEMEHU HEU3BECTHO, HEOBXOANUMO YyUnTLIBaTE HAPaboTKM OTKa3aB-
wnx o6vekToe. HapaboTtka moxeT 6bITb M3MepeHa B yacax unm gHsix (kaneHgapHoe spems). Kpneas M(t) B Buae CoBOKynHoro
KOMW4eCTBa UMK NpoLeHTa 0TKa3oB NpeacTaensieT cobon dyHkumio HapaboTkK, a He kaneHaapHoro Bpemexu kak B C.3.

B HekoTopbIX cryyasix M3BECTHO TOYHOE 3HaYeHue HapaboTku, HanpuMep NPU UCNONb3OBaHUN CHETUMKA BPEMEHU
Mnn Apyrmx CHETIUKOB (Hanpumep, 0OA0MeTp B aBTomobune, cueTumk konui B hOTOKONMPOBAIIbHOM YCTPOIMCTBE U T.1.). B
Apyrux cnyvanx Heo6xoauMo onpegennTb oueHky HapaboTtku. Ecnn Hapa6oTka 3a aeHb HEU3BECTHA, HO MOXET CUMTaTLCA
npnénNu3nTenbLHO NOCTOSIHHON, ANsi onpeaeneHns HapaboTKM MOTYT UCNONb30BATLCA AHWU BMECTO YacoB.

Y PAR — Population at risk.
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B cootBetcTBUM ¢ C.3 Bpems (T.€. A4aTy) NoCTaHOBKM 06BbEKTOB HA 06CNYXMBaHME MOXKHO ONnpeAenuTb Ha OCHOBE:

- JaTbl NOCTaBKM KOHEYHOMY NOMb30BaTento;

- 0aTbl 3aKynKW/ NpoaasKu;

- AaTbl NOCTaBKM AUCTPUDLIOTOPY;

- JaTbl U3rOTOBIEHUS.

HekoTopble opraHnsaumm TpebyioT, 4To6bl NOTpebuTens ykasan B permcTpaLuoHHol KkapTe, koraa o6opyaoBaHue
6bIno NocTaBneHo Ha o6cnyxuBaHue. B 10 ke caMoe BpeMs UCTONb3yeTcs kapTa noTpebuTens aAns peMoHTa B rapaHTUiA-
HbIM Nepuog (Hanpumep, npodunakTtudeckoe ob6cnyxmueBaHne) n ganbHeNWNX AercTBui mapkeTuHra. Opranusauus 6yaet
Takke UMETb HAMMEHOBAaHWE M aapec noTpebutens B criyyae oT3biBa npoaykumu. OgHako He BCe NoTpebutenv Bo3spatla-
10T KapTy, TaK Kak BO3BPAT KapTbl BO MHOIUX CTPaHax He siBNnsieTcst 06s3aTenbHbIM yCNOBUEM ANA NPOBEAEHUS FapaHTUIMHO-
ro o6cnyxmBaHnumsi.

B cnyyae, korga npoaykumnsi NoABAAETCH B TOProBOM ce T € UAEHTUIUKALMOHHBIM KOGOM (Hanpumep, MoburbHble
TenedoHbl), MOXHO UCMOMNb30BaTh BPEMSI NEPBOrO NOSIBITEHUS MPOAYKLMU B CETU 06CnyXnBaHus.

BaxHo, uTobbl 04HO U TO Xe onpeaeneHne BPEMEHN NOCTAHOBKM NPoAYKUMKM HA 06CnyXWBaHWe NPUMEHSIIOCH KO
BceM obbekTam. Ecnm ecTb pasnuuna, Hanpumep Mexay pbiHkamu UK KaHanamm pacnpegeneHnsa NPoAYKLMKY, PEKOMEH-
AyeTcs NPUMEHATb OTAENbHYIO CTAaTUCTUKY AN KaXA0ro rOMOreHHoro Habopa AaHHbIX.

OObeKTbI, 0 KOTOPLIX U3BECTHO, YTO OHN GbINK U3BATHI U3 UCMONB30BAHUA, AOMKHbLI GblTb BKNOYEHb! B PAR TONbKO
[0 MOMEHTa BPEMEHM (AaThl) U3BATUSA UX U3 CNOmNb3oBaHus. Takum o6pazom, PAR oueHMBatoT A4ns Kaxaoro nepuoaa spe-
meHu. B cniyuae, korga amctpubblotop 0673aH 3abupaTe M3bATYI0 NPOAYKUMIO, TAaKWE AaHHbIE MOTYT 6bITh Nerko cobpaHbi.

Ins oTkasaBwWMx 06LEKTOB OUEHKa BPEMEHW (AaTthl), KOrga oHU GbiNu NOCcTaBneHbl Ha obcnyxuBaHWe U Bpemsi
(aata), korga o6bekT oTKa3arn, MoryT 6biTb onpegeneHsl. HapaboTky 40 0Tka3a 4acTo MOXHO OLEeHWTB (B NOpsiAKe Npeanoy-
TEHUS1) C NOMOLLbIO:

- Habnoaaemoro 0TKasa;

- BPEMEHU N3bATUS 06BEKTA N3 UCMONb3OBAHUS;

- BPEMEHMU OTNpaBkn 06beKTa Ha BOCCTAHOBNEHUE;

- BPEMEHW MOoIy4eHUs 06beKTa U3 pEMOHTA.

Ecrv n3BecTHb 3TM AaHHbIE, MOXHO BbIMMCIMTBL HapaboTky Ao oTka3a. Mocne Bo3BpaweHuss o6bekTa n3 pemoHTa
moxeT 6bITb ONpegeneHo Bpemsi, koraa npoaykuma 6yaet cHoea noctaeneHa Ha ob6cnyxmBaHue, T.e. MOXeT GblTb BKNIOYe-
Ha B PAR. 1ns 6onbLworo PAR (Hanpumep, ans notpebntenbCckux TOBapoB), KOraa BpeMa peMOHTa Mano, a NPOLUEHT OTKa-
30B HU3KMI, BPEMEHEM PEMOHTA MOXHO NpeHebpevb.

KaneHgapHoe BpemMs NpoBeAeHNsi aHanm3a 0TKa3oB Ha3bIBaloT AaTon cocTtosiHus. [ins kaxaoro ob6bekTa, yumThiBa-
emoro B PAR, HapaBoTKy BbIYMCIIAIOT Kak pa3HOCTb MEXAY BPEMEHEM, KOrga 06bekT 6bin nocTaerneH Ha 06CnyxusaHue, 1
OaTON COCTOAHMSA. OTO MOXHO J1erKO BbINONHUTB C MOMOLLIbIO KOMIbIOTEPHON Nporpammbl. B criyuasix, korga o0 bekT He Me-
€T perncTpauuoHHOro HoMepa (LLUITPUXOBOIro KoAa U T.1.), Ans hopMupoBaHusi napTum 06 bEKTOB, NOCTaBNEHHbIX Ha 06cny-
XMBaHWe NpMBnNu3nTensHO B OQHO U TO Xe BPEMS, MOXXHO UCNONb30BaTh HOMepa napTum Npu narotoerneHuu/npogaxe. B
aToM criydae PAR BbIUMCHAIOT kak PyHKLMIC HapaboTKu, a He kaneHaapHoro Bpemenn kakB C. 3. Kpusyio M(f) ctposiTB BUage
rpaduka B COOTBETCTBMM C YKA3aHUSAMK, NPMBEAEHHBIMU B NpUItoxkeHusix Am B.

Kpueasi oTobpaxkaeT Konn4ecTBO 0TKa30B Kak OyHKLMI0 HapaboTku. MoaToMy oHa He 3aBucnT oT PAR 1 BpeMeHw, Kor-
Aa 06beKTbl MOCTYNWUNK Ha PLIHOK, ZaXKe eCNK NapameTp NoToKa OTKa30B SIBNSAETCH HEMOCTOSIHHLIM. NSl BbISIBIIEHNs NepUo-
OOB MOBbIWEHUS HAAEXHOCTU PEKOMEHAYEeTCsl 3aHOBO CTPouTb rpadumk kpveBon M(f) npu BHeceHUM CyLLECTBEHHbIX
M3MeHEeHUI B MPOAYKLMIC NN CTPOMTL rpadmk kKpmeon M(f) oTaensHO Anst KaXaoro npoM3BoACTBEHHOIO rofia Uy KBapTana.

KpuByio MOXHO MCMONb30BaTh Ans MAEHTUUKALMK NePUOAOB NOCTOSIHCTBA NapameTpa NnoToKa OTKa30B U Ainsi ero
oueHkun. Kpome Toro, KpMBYO MOXHO MCMOSb30BaTh AN MAEHTUMUKALUUKN paHHUX OTKa30B, NPOLEHTa PpaHHUX OTKa30B W
0coBeHHOCTEN paHHUX OTKa30B. KpMBYIO MOXHO Takke UCNONb3oBaTh Ansl uAeHTUdUKaLUUM NepuoaoB N3HOCA U OLLEHKM
HapaboTku 40 NepBOro 0TKasa v NapameTpa NoToka OTKa3oB B Nepuog n3Hoca.

dopma KpVBOW JaeT BaxKHYo MHPOPMAaLMIO A5 OLEHKU OXMaaemMblX 3aTpaT B TEYEHME rapaHTMRHOTO Nnepuoga v
yrnpaeneHus NoBbILWEHWEM HaAeXHOCTW. BbigensiioT Tpy OCHOBHbIX (hOPMbl KPUBOW.

Mepeas hopma — npsaAmasi, Npoxogsias Yepes Ha4vano koopavHar. [NapameTp NoToka OTKa3oB NOCTOSAHEH U €ro
OLeHKa paBHa YrnoBomy Ko rUMeHTy NPSAMON.

BTopas dpopma — kpuBasi, kKOTOpas B Ha4arne KoopAuHaT BO3pacTaeT, a 3aTeM BblpaBHUBaETCA, NPMBNnxXasach K
NpsIMON, Nepecekatowen ock Y Bhilwe Hyrns (cM. pucyHok B.3). B aTom cnyvae nmeroTcs paHHUe OTKassbl.

TpeTbs hopma — npsimasi NMUHKSA, NepecekatoLwasi ocb Y HUxe Hynsi. B aTom crnyyae nmeetcsa nepuog spemenu 6e3
OTKa30B (UK NePVOA C HE3HaUM TENbHBIM KONMYECTBOM OTKa30B ) 40 HAapaboTkW, COOTBETCTBYIOLLEN NEPECEHEHNI0 NPAMON
¢ ocbio X. Tak kak kpuBble M(f) Takon popmbl 06bIMHO COOTBETCTBYHOT M3HOCY, HAKIOH NPSIMON (NapameTp NoToKa OTKa3oe)
06bI4HO BbIBAET BBICOKUM.

PekomeHayeTcs cTpounTh rpadmk kpyeow M(t) 4na OCHOBHbLIX BUAOB OTKA30B UK 4118 OTKA30B ONPeAeneHHOro KoM-
NOHEHTa NN Moayns. Takon rpacuKk MOXeT AaTb BEXHYH MHPOPMAaLMIO A4S NOMCKa HEMCNPABHOCTEN U NOATBEPXAEHNA
3P HEKTUBHOCTY AENCTBWIA MO YIy4LLUEHUIO.

C.5 YyBcTBUTENbLHOCTb K HEONpPeaeneHHOCTN OAaHHbIX

Bo MHOMMX cny4vasx aaHHble 0 HapaboTkax U 0TKa3ax U3BECTHbI C HEKOTOPOMN HEoMNpeAeneHHOCTLIO. [103TOMy BaXHO
TO, KaK 3Ta HeonpeaeneHHOCTb BrusieT Ha kpueyto M(f). Heobxoaumo oTMeTUTDb, YTO 3Ta HeONpeAEeneHHOCTb HE UMeeT
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OTHOLLEHUS K YPOBHSIM JOBEPU S, PaCCHUTLIBaeMbIM B COOTBETCTBUM C NpunoxeHvem B. HeonpegeneHHoCTs AaHHbIX Brusi-
€T TONbKOo Ha YacTb M(f) 4O TON TOYKKM, C KOTOPON NPeBpaLLAETCA B NPAMYIO NMHMIO. [103TOMY OLEHKM NapaMeTpa NoTokKa
OTKa30B OMNpeaAensioT Ha OCHOBE yyacTka kpmeon M(t), npegcTaBnstolero cobor npsmyo NMHKI0. OgHaKo paccTosiHUE 40
TOYKM, HAYMHasA C KOTOPOW KpuBasi MpeBpallaeTcsi B NpsMyto nuHute M(f), 3aBucuT OT HeONpeaeneHHOCTU daHHbIX. B
obwem cry4ae HeonpeaeneHHOCTb daHHbIX BpEMeHW, Koraa npogdykums 6bina npegbsierneHa Ha o6enyxmeaHue, nepemec-
TUT BCIO KpuBY'H M(f) BNpaeo u nameHuUT ee popmy B COOTBETCTBUM C pUCYHKOM B.4. loaToMy oLeHka HapaGoTKky Jo oTKasa
ANsi paHHKX OTKa3oe ByaeT umeTb 6onee BbICOKME 3Ha4eHWs U3-3a HeonpeaeneHHOCTH daHHbIX. YTo6s! n3bexaTs 3Toro,
opraHv3aums JOomKHa NpeanpUHATL YCUNUs ANsA NONyYeHns Kak MOXHO 6onee TOYHbIX UCXOAHbBIX AaHHbIX.

C.6 KakymeHbLWNTbL HeonpeaeneHHOCTb AAaHHbIX AKCNyaTauum

Ons Heckonbkmx 6onbWKUX cucTem noTpebuTtens n/vnu Gpuraga, BeINONHSIOWAN PEMOHT, A4OMKHbI (OUKCUPOBaTh
JaHHble 0 PYHKLMOHMPOBAHUM, OTKa3aX, TEXHUHECKOM 06CNYXUBaHWMM M PEMOHTE NPOAYKLUM B CNeLuansHOM XypHane,
KOTOPbIN MOXET BbITb 9NTeKTPOHHBIM.

Ons Takoh NpogyKuumn, Kak noTpebnTenbckme ToBapbl, YaCcTo TPYAHO NOMYyYMTh TOUHbIE AaHHbLIE CO BCEX PbIHKOB.
MoaToMy N3roToBUTENBE MOXET BbiBpaTe OAUH MMM HECKOMNBKO TUMMYHbLIX PbIHKOB U NPeanpuHATL YCUNnUA AN nonyvyeHns
TOYHbIX A@HHbIX 3KCMMyaTauum, a AaHHble C APYTMX PbIHKOB NpoaHanuanpoeaTe 6onee rpybbiMu MeTogamu, Hanpumep
onpegenuTb NPOLEHT OTKa30B B TeveHne bonee AnNUTeNbHOro BpeMeHMm.

Ecnv He BeCb peMOHT BbINONHSIET M3FOTOBUTENb UMW €ro NpeacTaBuTeNb, TO U3rOTOBUTENb MOXET 3aK/OUUTh
cornaiweHue ¢ o4HOW UMM HECKONbKUMK OpraHusaumsamy no o6CcnyXMBaHUIO/PEMOHTY ANs NOMNyYeHUs! 4aHHbIX OT HUX.
OpHako ecnv onpegeneHHas rpynna notpebuTenen He 06s13aHa MCNONb30BaTh KOHKPETHBIN MYHKT 06CnyXnBaHus/pe MOH-
Ta (Hanpumep, Yepes rapaHTUMHOE cornalueHne), Bbluncnenve PAR CTaHOBUTCS O4€Hb TPYAQHOW 3a4aqen.

Opyroii cnocob ymeHbLUeHWs HeonpeaeneHHOCTU AaHHbIX 3aKniouaeTcsi B TOM, YTOObI BeIOpaTh NapTUio 06LEKTOB
(Hanpumep 1000 06beKTOB), pacnpeaensiemMblx Yepes 0gHOro AUCTpnBbbEIoTOpa Taknm cnocobom, 4Tobel 6bino M3BeCTHO,
Korga oHu 6Ny NnpegbaBneHb Ha obenyxmneanue. Kpome Toro, Heo6xoanmo, 4Tobbl 3TM 06bEKTEI 06CNYXMBANUCH B Cre-
LmaneHbIX NyHKTax o0cnyXuBaHus/peMoHTa, koTopele 6yayT coobwaTth BC MHpopmaumio 06 o6bekTax naptuu.

B HekoTopbIX cny4yasix AaHHble, HanpumMep HapaboTka U koAbl OTKkasa, MOryT GbiTb 3aperMcTpMpoBaHbl HEMocpe-
ACTBEHHO Ha 06beKTe 1 NMo3Xe BOCCTAaHOBMEHbI. B HEKOTOPbIX Cy4asiX 3TW AaHHble MOryT 6biTb CHUTaHbI AUCTAHLMOHHO,
Hanpumep y CUCTEM, CBA3aHHbIX C KOMIMbIOTEPHbLIMU CETSIMMU.
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MpwnoxeHne D
(cnpaBo4Hoe)

CBefieHUA 0 COOTBETCTBUUN HALUOHaNbHbIX cTaHgapToB Poccuiickon CDe,qepau,vm CCbINTOYHbIM

Ta6nuuya D.1

MeXxayHapogHbIM CTaHO2apTam

OB603Ha4YeHUe CCbINOYHOTO
MeXAyHapoaHOro craHaapTa

0O603Ha4YeHne u HaMMeHoBaHue COOTBETCTBYIOLLEro HauMoHanbHOro ctaHaapTa

MO3K 60050-191:1990

*

MOK 61649:1997

FOCT P 50779.27—2007 (M3K 61649:1997) Cratnctudeckue metogsl. Kpurepun
cornacusi u goBeputernbHble UHTepBanbl Ans pacnpeaenexHus Benbynna

MO3K 61710:2000

FOCT P 50779.28—2007 (MOK 61710:2000) Cratuctnyeckue metogpl. Ctenen-
Has mogenb. Kputepumn cornacusi u Metogps! OLEHKM

* COOTBETCTBYHOLLMI HALMOHANbHLIA cTaHAapT oTcyTcTByeT. MNockonbky sidbik MOK 60050-191 BkntovaioT B cebs
PYCCKMI, pekOMeHAyeTcs HenocpeacTBeHHoe npumeHeHne MOK 60050-191.
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KritoueBble crnoBa: MHTEHCUBHOCTb OTKA30B, napamMeTp NoTOKa OTKa3oB, CyMMapHasa Hapa60TKa, OoBeputenb-
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