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OONONHUTENBHOM NpUNoXeHun D

5 BBEAEH BINEPBbBIE

ViHgbopmauuss ob U3MeHeHUsIX K HacmosileMy cmaHoapmy nybrnukyemcss 8 eXXe200HO u3dagaeMoM
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HAUUWOHANBbHBILU CTAHOAPT POCCUUCKOWNW OGEOLEPAUUNMN

HapeXXHOCTb B TeXHUKe

KPUTEPUU NPOBEPKU NOCTOAHCTBA UHTEHCUBHOCTU OTKA30OB U NAPAMETPA INOTOKA
OTKA30B

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

[lata BBeaeHnsa — 2008—09—01

1 Obnactb NpUMeHeHunA

HacToawmn ctaHgapT ycTaHaBnmMBaeT MeTo4bl NMPOBEPKU NpeanoNoXeHUN O NOCTOAHCTBE MHTEHCUB-
HOCTW OTKa30B M NnapameTpa NoToKa O0TKa3oB No AaHHbLIM UCnbITaHUU 1 akcnnyaTauun (cMm. MOK 60050-191).
HeobXxoaMMOCThL NMPOBEPKN TaKUX NMPeanoioXeHN MOXKeT BO3SHUKHYTb NPpW NpoBepKe COOTBETCTBUS YCTAHOB-
NEeHHbIM TpebOoBaHUAM UMK NPU OLEHKE HAaNU4YUA NSMEHEHWUA UHTEHCMBHOCTW OTKA30B UMK NapameTpa noToka
OTKa30B BO BpeMEHMN.

MeToabl, yCTaHOBNEHHbIE B HACTOALLEM CTaHAapTe, npeaHasHadveHbl AN4:

- MPOBEPKN COOTBETCTBUS HAPADOOTOK A0 OTKa3a HeBOCCTaHaBNMIMBaEMbIX 0O bEKTOB 3KCNOHEHLNaTbHOMY
pacnpeaeneHunio, To eCTb NOCTOAHCTBA MHTEHCUBHOCTU OTKA30B;

- MPOBEPKN HANMMYNA TpeHaa HapaboToOK MexXay oTKkaszaMn BoccTaHaBNMBaemMoro(bix) cdbekta(oB), TO
eCTb YBENMMYEHUA UNU YMeHbLLUEHUNA napamMeTpa NoToKa OTKa30B;

- NOCTPOEHUSA rpadpUKOB MHTEHCUBHOCTM OTKA30B UMK NapamMeTpa NoToka 0TKa3oB, UCMOMb3yeMbIX ANA
NPOBEPKU NPpeanonoXeHUsa 06 X NOCTOSAHCTBE, OLLEHKU MX 3HAYEHNS NI nAeHTUUKaLUM Xapaktepa nx usme-
HEHUW.

2 HopMmaTuBHbIE CChINKN

B HacTodawemM cTaHgapTe UCNONb30BaHbI HOPMAaTUBHBLIE CChINKUA Ha crneayiowme ctaHaapThl:

MOK 60050-191:1990 MexagyHapoaHblM anekTpoTexHudecknn cnoBapb. nasa 191. HageXHoCTb U
Ka4yeCTBO yCnyr

MOK 61649:1997 Kputepuum cornacug, aoBepuUTernbHble MHTEpBanbl U HUXKHUAE OOBEPUTENbHLIE MPaHN-
Libl ANs pacnpeaeneHusa Benbynna

M3OK61710:2000 CteneHHada moaens. Kputepum cornacus 1 MeToabl OLUEHKA

3 TepMUHbI K onpeaeneHus

B HacToqawem ctaHgapTe npumeHeHbl TepMuHbl no MOK 60050-191 co cneagyrowiMm NoACHEHUAMU U
OONONTHEHUAMMU:

a) TEPMUH «BpeMS» UMN «HapabOoTKa» MOryT OTHOCUTBLCS K BENUYMHAM, U3MepSAeMbIM B eAUHNLAaX Ann-
Hbl, KONMTMYeCTBa LIUKMOB UMK B APYIrMX e AUHULLAX;

b) cobbiTMeM, ANs KOTOPOro B HACTOSILLEM CTaHAAaPTE UCTIONb30BAH TEPMUH «OTKA3», MOXKET ObITb TAKXe
Opyroe yctaHoOBNEHHOE CODbITUE, HanpumMmep 3aBeplleHne peMOoHTa 0ObeKTa;

C) TEPMUH «MHTEHCUBHOCTb OTKA30B» UCNOMb3yeTcHa AN 00603Ha4YeHU MTHOBEHHOW MHTEHCUBHOCTU
OTKa30B, HAa3bIBAeMOU TakKKe (pyHKLMUEN ONACHOCTU;

U3paHune odbmumanbHoe
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d) npuBegeHHbIe MeTOAbI MPUMEHNUMBI ASIA JaHHBIX O HAapaboTKkax MexXay oTKasaMu, a Takke o HapaboT-
Kax 4o oTKasa, cobpaHHbIX B NpoLiecce NCNbITaHUM U 3kcnnyaTauum obbekTa. B HacToawem ctaHgapTe TeEpMNH
«UCMbITAHUSA», ICMONb3YEMBbIN B pasgenax 6 U7, MoOXeT OTHOCUTLCS Kak K UCTIbITAHUAM, TaK M K3KCnnyaTauun.

4 OO0o3HaveHusA

B HacTosLweM cTaHaapTe NpUMeHUMBbl creagytolme cbo3HavYeHns:
I, |, K,| — WHOEKCHI;

H, — COBOKYMHasa pyHKLUA ONacHOCTU B MOMEHT /-T0 0TKas3a;

M( Tj) — cpegHee CyMMapHOe KONMMYEeCTBO OTKAa30B 3a BpemMa [ ;

M(t) — cpeaHee cyMmmapHoe konndecTeo oTka3oB Ha 100 cucTem;

m — KONMUYeCTBO YHUKaNbHbIX HapaboTOK NO BCeEM BOCCTaHaBNMBaeMbIM 0ObekTaM 40 0TKa3a;

N(T,) — konn4yectBo OOBLEKTOB, 3a KOTOPLIMK BeaeTcA HabnwogeHue B npolecce UCMNbITaHUUA UNA

aKkcnnyartauun 3a Bpemsa T;;

Nf(7}) — MHAUKaTopHas nepemMeHHast, paBHasa 1, ecnn oTkas /-ro obbekTa npounsolen 3a Bpems T;,
n paBHaga 0, ecnun oTKas /-ro cbbekTa He NpounsoLllen 3a Bpemsa T;;

n — 00beM BLIDOPKK; ObOLLee KONMYECTBO HEBOCCTAHaABMIMBaeMbIX ODBLEKTOB, MNOABEpraeMblX
MCNbITaHUAM ANA NPOBEPKN NOCTOAHCTBA MHTEHCUBHOCTM OTKA30B;

R(/, n)— BepoATHOCTb 0e30TKasHOU paboThbl 0ObekTa 3a Bpems, paBHoe /- HapaboTku f;, ecnu
HapabOoTKM pacnofioXKeHbl B nopsaake HeybbiBaHUA, Npn 00beMe BLIDOPKK N (MCNOMb3yeTCH B
rpagpuyeckomMm MeTtoae npu NpoBepke NOCTOAHCTBA MHTEHCUBHOCTU OTKA30B);

R;  — BepoATHOCTb be3oTkasHoW paboThl 0ObeKkTa Ana /-ro No NopAaKy 0TKasa;

r — KONMNYeCTBO OTKA30B, NponsoLllegLllnX B npoLecce UCMNbITAHUN;

r(T) — obLllee KONNM4ecTBO OTKa30B 3a BpeMs T; ANd MHOTOKpaTHO BOCCTaHaB IMBaeMbIX OO bEKTOB;
r:(T;) — Konu4ecTBO OTKA30B /-ro 0bbeKTa 3a Bpems T ;

Iy — KOJTM4eCTBO OTKa30B K-ro 00beKTa B npoLecce UCMblTaHUi;

S; — obLee BpeMsa UcnblTaHWn AN i-n HapaboTKU A0 OTKa3a;

S — HavanbHoe 3Ha4yeHune obLero BpeMeHn ucnbltaHnn Sy = 0;

T; — CyMMapHas HapaboTka [0 /-ro 0TKasa;

T, — obLas cymmapHasi HapaboTka 4o r-ro oTkasa;

T — cyMMapHas HapaboTKka 40 J-ro 0TKasa /i-To 00beKkTa;

-|

J — yn;:_apﬂnoqe;Haﬂ (B nopsigke HeybbiBaHUsA) cymmapHas HapaboTka Ao j-ro otkasa T; T4 <
< < < :
2 m’

T — obwWwas cymmapHas HapaboTka 3a BpeMst UCMNbITAHWUN;

T; — CyMMapHad HapaboTka k-ro BoccTaHaBIMBaeMoro oobbekta 3a BpeMs UCMbITaHUK;

t: — BpeM4, COOTBETCTBYHOLLEe /-My OTKasy obbekTa (MCnonb3yeTcs npu npoBeaeHUU UCTbITAHUA 1
0O BEKTOB ANA NPOBEPKN NOCTOAHCTBA UHTEHCUBHOCTU OTKA30B);

t" — BpeM4d 3aBepLUeHNda UCTIbITaHUK AN NPOBEPKN NOCTOAHCTBA MHTEHCUBHOCTU OTKA30B;

U — 3HayeHue CTaTUCTUKK, BblMUCMEHHOe NOo HabnogaeMblM 3HaYeHUAM (MCTOoNb3yeTcs Npu obpa-
D0OTKe AaHHbIX UCMNBITAHWUW ANsi NPOBEPKU NOCTOSIHCTBA MHTEHCUBHOCTU OTKA30B);

U, — KBaHTWIb YPOBHA o HOPMWPOBAHHOrO HOPManbHOro pacnpeaeneHuns;

Var( Tj)— ancnepcmna M( Tj) (Mcnonb3yeTcd NP BbIMUCNEHNN AOBEPUTENBHOIO UHTEPBAaNa);

Z; — HOpManusoBaHHOe 3HavyeHue obLero BpeMeHM UCnbITaHUK ANd /-ro 0TKasa;

0 — BEPOSITHOCTb OLUMOOYHOrO OTKMOHEHUA NpeanonoXeHUst ¢ NOCTOAHCTBE WUHTEHCUMBHOCTU

OTKa30B U (MTHOBEHHOr0) NnapameTpa NoToKa OTKA30B, B TO BpeMSsl Kak B JeNCTBUTENbHOCTU
OHU ABMATCA NOCTOAHHBIMU (YPOBEHb 3HAYNMMOCTN).

5 TpeboBaHuA

[dna npumeHeHnst MeTOoA0B, YCTaHOBMNEHHbIX B HACTOALWLEM cTaHAapTe, Heobxoanmo obecneymnTb BbINOII-
HeHKWe cneaywmx TpeboBaHunn.

[Mpn UcnbITaHNAX N HEBOCCTaHaBMMBaeMbIX OOBEKTOB ANA NPOBEPKMN NPeanosioXKeHUs 0 MOCTOAHCTBE
MHTEHCUBHOCTW OTKA30B:

- AN pacyeTHbIX MeTOA0B TpebyeTca He MeHee LLIecTU HapaboToK A0 0TKa3a;

- Ana rpadpudeckoro metoga TpebyeTca He MeHee YeTblipex HapaboToK 40 oTKasa.

[Mpn ncnblITaHNAX 0gHOro N Bonee BoccTaHaBNMBAEMbIX 0OBEKTOB AS1 NPOBEPKN NpeanonoXeHus o
MOCTOAHCTBE NapamMeTpa NoToKa OTKA30B:

2
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- AN pacyeTHbIX MeTO40B TpebyeTca He MeHee LecT HapaboToK Mexay OTKasaMu;
- ans rpadcdunyeckoro metoaa Tpedbyetca He MeHee YeThipex HapaboToK MeXay OTKasamu.

[MTpumedyadune 1 —[nsaBoccTaHaBNMBaeMbIX OOBbEKTOB NpegnonaratoT, YTO BpeMs pEMOHTa NpeHebpexXxnumo
Mano.

[TpnumedaHwue?Z2— BkadvecTBe pacyeTHbIX METOAO0B NPUBEAEHbBI CTATUCTUYECKUE KPUTEPUUN NPOBEPKN NOCTOSH-
CTBA MHTEHCUBHOCTU OTKA30B U NapameTpa NnoToka 0TKasoB (CM. 6.2, 7.2 n 7.3), a TakKke MeToabl onpeaeneHns ans sTnx
nokasartenewn goBepuTenbHbIX MHTEPBAaNoB (M. 7.4). [ padunyeckne metogbl NpeacTasnsatoT cobom naobpaxeHne JaHHbIX
B BUAe rpadpumkoB (CM. pasgensioun 7).

6 Kputepun npoBepKkn NOCTOAHCTBA UHTEHCUMBHOCTU OTKa3oOB

6.1 Obwue 3amevyaHus
B HacTosdlleM cTaHaapTe npuBegeHbl MeToabl NPOBEPKUA NMOCTOAHCTBA MHTEHCUBHOCTU OTKA30B A4
HeBOCCTaHaBNMBaeMbIX 00beKTOoB. CTPpyKTypa HacTosdLWero pasgena nsobpaxeHa Ha pucyHke 1.

CtaTtucTtuyeckui
KPUTEPUA
Ans NpoOBepKU
NMOCTOSIHCTBA
MHTEHCUBHOCTH

HeBoccTaHasnMBaemMblA
0O0bLeKT

[ pacpuK
BEPOATHOCTHU

6.3

[ padpnyeckue
MeToabl

[ padhmk obLLein
HapaboTKK
3a Bpems
UcnblITaHUN

[ paduK

PyHKLNM
OMacHOCTH

PncyHok 1 — CrpykTypa pasgena 6

CTaTUCTUYECKUN KpUTEPUIX ANA NPOBEPKU NOCTOAHCTBA MHTEHCUBHOCTU OTKA30B NpUBedeH ANnd UCMbITa-
HAW, 3aBepLUaeMbIX NPU AOCTUXKEHNN 3aaHHO0 BPEMEHMN, 3aaHHON HApPabOTKN NN 3a4aHHOMO KONIMYecTBa
OTKa30B.

B HacTodleM pasgene paccMoTpeHbl TPpU rpadduyecknx metoaa:

a) rpadpuK BeposiTHOCTM OCHOBAH Ha NMHEWHOM npeobpasoBaHnU PYHKUMN SKCMTOHEHUMaNbHOro pac-
npegeneHnUs. Ero npuMeHsoT, Korga HapaboTKM A0 O0TKa3a M3BECTHbI AN KaXKOoro HeBOCCTaHaBIMBAEMOro
obbeKTa NN Koraa UcnbiTaHUs BCeX 0O bEKTOB 3aBepLUAOTCS NPU AOCTUXKEHWUN 3aJaHHOIo BpeMeHU Habnoae-
HUAW NN 3a0aHHOMO KONMN4YecTBa OTKA30B.

b) rpadukobLern HapaboTkM 3a BpeMsi UcnblTaHuii (aanee — rpaduk TTT 1) aBnseTcs sSMnMpuyeckim u
He3aBUCUMO OT MacLluTaba NnpuMeHUM AN AaHHbIX, Korga HapaboTKM A0 O0TKa3a M3BECTHLI AS151 BCeX HEBOCCTa-
HaBMBaeMbIX OOBLEKTOB.

C) rpaduk PyHKLKUM ONAaCHOCTM SABNSIETCS NMUHEWUHBIM nNpeobpa3oBaHMEM COBOKYMHOWU PYHKLU WM onac-
HOCTW ANS1 9KCNOHEeHUMaNbLHOro pacnpegeneHns U npMMmeHnm B criyvae, korga HapaboTkn A0 0TKa3a U3BECTHBI
0118 KaXXQoro HEBOCCTaHaABNMBAEMOro obbeKkTa, a UCNbITaHUS 3aBepLUIaoTCA NP AOCTMKEHUN 3a4aHHOTO Bpe-
MEHW UNN 3agaHHOTro KONMUMYECTBA OTKA30B, a TakkKe B cnyyvae, korga obbvekThl Obl CHATLI C UCMbITAHUA B
NPOUN3BONbHBIE MOMEHTLI BPeMEHMN.

1) TTT — Total time on test.
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6.2 CtaTUCTUYeCKUU KpUTepUun ana npoBepkKn NnoCToAHCTBa MHTEHCUBHOCTU OTKa30B

OnucaHHbIN B HAcToAWeM nogpasagene Mmeto npMMeHdroT B TOM cinydae, Korga UCnblTaHUAM noaBepra-
0T N OO BLEKTOB, a 3aBepLIAOT UCNLITAHUSA NPU AOCTUXKEHNUN YCTAHOBIEHHOMO KONMMYECTBA OTKA30B r(UCNbITaHUA
C OrpaHN4YeHHbIM KONTMYECTBOM OTKa30B) UM YCTaHOBNEHHOTO BpeMeHU t (UCcnbiTaHUSA C orpaHUYeHHbIM BpeMe-
HeM HabnoaeHUn).

BHellHMe ycnoBUS UCTIbITAHUA AOIMKHBI ObITb OAUHAKOBBLIMUM A1 BCEX 0OBEKTOB UCMbITaHUA. [Mpn 3aBep-
LLIEHUN UCNBITAHUA HE BCe 0DBEKThl 0bA3aTeNnbHO OTKaXyT. Takum obpasom, Bcero byaet 3apmMKCUpoBaHo r
HapaboToK A0 OTKa3sa.

Lar 1. HapaboTkm Ao oTkasa pacnonaratwT B nopsigke HeyobIBaHUS M 0003HAYa0T YNOpPSAO0YEHHYHO
BbIOOPKY £y, 5, ..., ¢,
BbluncnaoT cyMmmapHble HapaboTku Ao i-ro oTkasza ana/iot1 aor.

/
Tf' — Ztk + (n — f)tf
k=1

dnsncnelTaHWn c orpaHU4eHHbIM BpeMeHeM HabniogeHnin oLy CyMMapHYo HapaboTKy KMOMEHTY r-ro
oTKasa BblUUCNAKT No popmMmyne

r
T, = Ztk +(n—nt,
k=1

.Ns ncnbiTaHWn ¢ orpaHUYEHHbIM KONTMYECTBOM OTKa30B 06LL Y0 CYMMapHYH HapaboTKy K MOMEHTY Bpe-
MeHU t BbIYMCAAIOT No dpopmyne

r
T*= Yt +(n—nt*
K=1

War 2. Ana kaxgon cymmapHon HapaboTku T;BbluMcnaoT cTaTUCTUKy U no doopmyne

r
r—1
.
2Ti-(r=0

_ 2

=1 1 — AJ14 NCMNbITAHWUN C orpaHN4eHHbIM KOJINYEeCTBOM OTKA30B,

r —
7

12

S Tort
i=1 2

T |
L 12

Lar 3. YctaHaBnmBaloT ypOBEHb 3HAYUMMOCTU o OLUMOOYHOrO OTKITOHEHUSA NPeAnonoOXKeHUs O MOCTOAH-
CTBE€ MHTEHCUBHOCTU OTKA30B (B ACNCTBUTENBHOCTU MHTEHCUBHOCTb OTKA30B SIBNAETCH NOCTOAHHOW). Peko-
MEeHAyeMble 3Ha4YeHNa o NpuBeaeHbl B Tabnuue 1.

— AN51 UCNbITAHUW C OFrPaHNYEHHbIM BpeEMEHEM HabntogeHunn.

Tabnwuuya 1 —Kputnyeckoe 3HadeHne U, Kak PyHKUMSA o

o Kputndeckoe 3HaqeHue U_
0,025 2,24
0,050 1,96
0,100 1,64

Lar 4. MNpeanonoxeHue o NOCTOAHCTBE MHTEHCUBHOCTU OTKA30B OTKMOHAOT B TOM clydae, ecnm abco-
NoTHOE 3HaYeHne U Bonblie KpUTUYECKOro 3HavYeHUs, npusegeHHoro B Tabnuue 1. B npoTUBHOM cnyYae npea-
NONOXXEeHMEe O NOCTOAHCTBE MHTEHCUBHOCTM OTKA30B HE OTKINOHSAIOT.

Bonbline nonoXxuTtenbHble 3HaYeHUda U NoaBNSAOTCA NPy BO3pacTaHUMU MHTEHCUBHOCTU OTKa30B. /1 Hao-
OopoT, bonblne oTpuLaTenbHble 3Ha4YeHUsa U nosiBNSAOTCA, Korga UHTEHCUMBHOCTb OTKA30B YMEHbLLLIAETCH.

6.3 Npachbuk BepoATHOCTHU

MeToa npuUMeHsaoT B crnydae, Korga HapaboTKn 40 0TKa3a M3BECTHLI 4151 KAaXK40ro HEBOCCTaHABIMBAEMO-

ro obbekTa 1 Korga UCrblTaHUs 3dBEPLUAOTCAH B YCTAHOBJIEHHOE BPEMA UITA MNP NMOABITIEHUN YCTAHOBJIIEHHOTO
KOJTIMHECTBa O TKa30B.

4
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Uar1. YnopsiaoumBatoT HapaboTKM A0 OTKa3a B Nopsaake HeybbIBaHUA (0T HaMMeEHbLUEro Ao HanbonbLUe-
FO) t1, t2, - tr.

Ular 2. BelaucnawT 3HadeHne BcnomMmoratensHou pyHKUMK R(/, n), rae | — NHOeKC, COOTBETCTBYIOLLNN
HOMepy HapaboTkM Ao oTKasa t;, a n — obbeM BbIOOPKN, paBHbIA KONTIUYECTBY HEBOCCTaHaBNNBaeMbIX OO bekK-
TOB UCMbITAaHUWU

. n—i+0,7
(. n) = n+04

[TpnumedaHnwune—CneayetoTMETUT, YTO PyHKUKMA R(/, n) ABNAETCHA OLEHKON BEPOATHOCTM Be30TKa3HoM pabo-
Tbl B MOMEHT BPEMEHW, paBHbIV HapaboTKe A0 /-ro 0TKasa f; Npu NCNblITaHNSAX 1 0OBLEKTOB € NOCTOAHHON UHTEHCUBHOCTLIO

OTKa30B, 06bI4vHO ee 0b03HavatT R (/, n). Kpblweyka B 0603HaveHnun R (i, n) onyweHa, NOCKONbKY B HACTOSAWEM CTaHgapTe
HET HEODXOAMMOCTH PasnuyaTb OLUEHKY U UCTUHHOE 3HAYEHME.

LWar 3. UsobpaxatoT rpadpuk norapudgpma R (/, n) kKak QyHKLXO COOTBETCTBYOLWEN HApPabOTKM A0 OTKa3a
nnun rpadgpuk BcnomoratenbHon oyHKUMK R (i, n) Ha norapngpmMmmnyeckon Unun nonynorapugpmmyeckon bymare B
norapnoMmmyeckom Unu nonynorapnpmmnyeckom macLutabe.

[TpnmeyaHwne—[nsa noctpoeHns rpadmka BEPOATHOCTU SKCMOHEHUMANbHOIO 3aKOHa UCMONb3YIOT CreLum-
anbHYI0 BEPOATHOCTHYIO Bymary.

War4. Ecnurpaduk @yHKUMKM npeacTaBnsieT codbon NpaMyo NMMHNUIC, TO HET OCHOBaHWUN ANl OTKITOHEHUS
npeanooXXeHUs1 0 NOCTOSIHCTBE MHTEHCUBHOCTM OTKA30B, a OLEHKOW MHTEHCUBHOCTU OTKA30B MOXKET ObITb
abCONMIOTHOE 3HAYEeHUE YrmoBOro KoagpdguumeHTa sTon nNpsaMmon. B NnpoTUBHOM cnydae npeanonoXeHue o
MOCTOAHCTBE MHTEHCUBHOCTU OTKA30B ACITKHO ObITb OTKITOHEHO.

6.4 N'pachuk obWwen HapadboTKU 3a BpeMA UCNbITaAHUNK

MeToa npUMeHSoT B cnyvae, Korga HapaboTKM 40 0TKa3a M3BECTHLI AN Ka)Xaoro HeBoccTaHaBNMBaeMO-
ro o0beKTa UCTbITAHUIA.

Lar 1. HapaboTku 4o 0TKa30B ynopsao4mBatoT B Nopsiake HeybbiBaHUA (0T HaMMeHbLUero 4o Hanbob-
wero)ty by, ..., I, raet < b <... <,

Lar 2. BbiMmncnatoT 3HavyeHUa obLymx HapaboTok 3a Bpemda ucnbltadun (TTT) S, /1=1,2, ... n, cooTBeT-
CTBYIOLLNX KaXXgon HapaboTke Ao oTka3sa, cuntaa Sy = 0

Si=nty+(n=Nt,—t)+ ...+ (n—i+V{t; =t 4).

lar 3. BelducnaioT HopmanusoBaHHble 3HadeHna TTT Z;

ZI.: i .
Sn

Lar 4. N3obpaxatroT rpadoMk HopManusoBaHHbIX 3Ha4eHU TTT Z; B 3aBUCMMOCTU OT A0S OOBbEKTOB,

I . -
OTKasaBlUMX 3a3ToBpeMs —,i= 1,2, ..., n, BNIMHENHOM MacLluTabe U coeaNHSAT TOYKM Ha rpadpmke ¢ NOMOLLbHO
Il

OTPE3KOB NMPAMON.

War 5. Ecnu rpacpuk TTT npeacraBnsiet cobon NpaAMyo NMMMHUKG, TO HET OCHOBAHWN ANSl OTKIOHEHUS
npeanonoXXeHus1 0 NOCTOSIHCTBE MHTEHCUBHOCT OTKA30B, a B KAYECTBE OLUEHKU MHTEHCUBHOCTU OTKA30B MOXHO
NCMONb30BaTh abCONTHOE 3HAYEHWNE YIMOBOro KosdpuumneHTa npssMon. B NpoTUBHOM crniydae npeanornoxe-
HAE O NOCTOSIHCTBE MHTEHCUBHOCTU OTKA30B JOIMKHO ObITb OTKITOHEHO.

6.5 Npaduk hbyHKLUM ONacHOCTI

MeToa NpUMeEHSAIoT B crnydasix, korga HapaboTKkM 40 0TKasa M3BECTHbI ANsl KaXKQ0ro HeBoCCTaHaBIMBae-
MOro 00 bEKTA, a UCTIbITaHUA BCEXODBEKTOB 3aBEpLLAOTCS B YCTAHOBNEHHOE BpeEMS U MPU AOCTUKEHUN yCTa-
HOBMEHHOMO KONMMYecTBa 0TKa3oB. MeToa NpUMEHSOT B criyvae, Korga AaHHble UCMbITaHUA BKITHOYatoT B cebs
HapaboTKM A0 O0TKa3a HEBOCCTAHABMIMBAEMbIX OOBEKTOB N HAPabOTKM HE OTKa3aBLUMX ODBLEKTOB, CHATHIX C
NCMbITaHU B NPOU3BONbHBIE MOMEHTLI BPEMEHMN.

War 1. HapaboTtkm pacnonaratoT B nopsake HeybbiBaHMA (OT HaMMeHbLLero Ao Hanbonswero) n obosHa-
YyatoT i-to HapaboTky Ao oTkasa f; ({1 < L < .. <t < ...<t)).
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Lar 2. BerucnawoT anst Bcex HapaboTok obpaTHble paHrun, n—1,n-2,..., 2,1, rae n — obuiee Konun-
YyecTBO HapaboToK. ObpaTHbLIN paHr /- HapabOTKU BEIMUCIAOT no gopmyne (n— i + 1).

Lar 3. BeMucnsaoT pyHKLUI ONAcHOCTU ANA KaXXaon HapaboTkn Kak oTHoLweHne 100 K COOTBETCTBYIHO-
LemMy obpaTHoMY panry. CneagoBaTtenbHO, QYHKLUUS ONACHOCTWU ANS /-1 HapaboTKM paBHa

100
n—-i+1

LLlar 4. Bbl4MCNAOT COBOKYMHYIO (OYHKLMIO onacHOCTU H; ANa Kaxkaon HapaboTkn Kak cyMMy pyHKLNA
OMacCHOCTU B /-X TOUKe U NpeablayLlen COBOKYNMHOU PYHKLNUM ONMaCHOCTH.

Lar5. NsobpaxatoT rpadpmk COBOKYNHOM PYHKLUW ONAcHOCTU B 3aBUCUMOCTU OT HAapabOoTKM A0 OTKa3a B
NMMHEeMHOM MacLiTabe.

[TpumevaHnune 1— Harpathuke gonkHel 6bITb YKa3aHbl TONMBKO HAPabOTKM A0 0TKA3a, a HE TEKYLLLEE BPEMS.
Tekywee BpeMs NCNONb3YIOT TONMBLKO NPV aHannae rpaguka.

[TpnumeyvaHNe2— COBOKYNHYH PYHKUMIO ONACHOCTU MOXHO MCNONb30BaTh ANA BbIYUCIEHUA N NOCTPOEHUS
rpadka BeposATHOCTU Be30TKasHoM paboThl R; = exp (— H,).

[TpumevaHne 3— Ona nocTtpoeHns rpaunka PyHKUMM ONacHOCTN AOMYCKAETCH UCMONMb30BaTh BEPOATHOC-
THYIO (3KCMOHEHUManbHy0) bymary.

Lar 6. Ecnu rpadounk gaHHoN yHKUKMKW npeactaBnaeT codbon NpaMyto MMHUIO, TO HET OCHOBaHWUN ONS
OTKNOHEeHUX NpeanonoXXeHUa o NOCTOSAHCTBE MHTEHCUBHOCTU OTKA30B, a B KA4YeCcTBe MHTEHCUBHOCTU OTKA30B
MOXeET ObITb UCMOMNb30BaHO abCONOTHOE 3HAaYeHWe yrinoBoro KoadgpdgunuymeHta npsamon. B npoTuBHOM cnydae
npeanonoXXeHne O NOCTOAHCTBE MHTEHCUBHOCTM OTKA30B ACITKHO ObITh OTKITOHEHO.

[TpnumeyaHne—IlpunpoBepke NOCTOAHCTBA UHTEHCUBHOCTU OTKA30B BaXXeH TOJIbKO YrIOBOWN KOSPPUUNEHT
NPAMOWN.

6.6 NeuctBuA B cnyvyae OTKNOHEHUA NpeanofioXXKeHUA o NOCTOAHCTBE UHTEHCUBHOCTU OTKa3oOB

Ecnu npeanonoXeHme o NOCTOSAHCTBE MHTEHCUBHOCTM OTKA30B OTKITOHEHO, pekoMeHAyeTcs npoaHanu-
3MpPOoBaTh AaHHbIe And onpegeneHns BO3MOXHOU NpUYnHbL. Pe3ynbTaThl BblUUCNEHWN, €CINU BOSMOXHO, BCEr-
Oa OOMMKHbI conpoBoOXaaTbCcd PUINYECKUMU N TEXHUYECKUMW MCCcNedoBaHUAMN.

[TpyynHamm nsmeHeH1Usa MHTEHCUBHOCTU OTKA30B B pacCMaTpUBaeMOM UHTEpBaNe BpeMeHn MOoTyT ObIThb
M3HOC WU HaNMM4ne NpoLeccoB, NPUBOAALLNX K PaHHUM OTKa3aM 0ObeKToB. BO3MOXHO TakkKe, YTo AaHHbIE He
npuHaaneXxaT KoAHOW COBOKYMHOCTW, a NpeacTaBnaAoT cOO0N CMeChb COBOKYMHOCTEWU € pa3NAYHbIMN UHTEHCUB-
HOCTSIMA OTKA30B, COOTBETCTBYIOLLMNX pasNMYHbIM BUAaM OTKa3oB. Heobxoanmo nNpoBECTU UCCneaoBaHUA
BCEX BbllleyKasaHHbIX CUTyaLun.

B cny4ae npeanonoXeHni o Hannmyimm n3Hoca Unu paHHUX 0TKa3oB AN HeBOCCTaHaBMMBAEMbIX 0D bEK-
TOB HeobxoaMmo ncnonbsoBatb MOK 61649, a Ana BoccTaHaBnMBaemMbliX 06bektoB — M3K 61710. Ecnu nme-
IOTCA MPeanonoXeHUs O HalmnudnMm CMECWU COBOKYMHOCTEW, OOMMKHbI ObiTb NPeanpUuHATHI Mepbl Mo KX
naeHTUuduKaunm n pasgeneHuro. 3aTtemMm CoOBOKYNMHOCTU crneayeT NnpoaHanmuinpoBaTtbh OTAENbHO.

He3aBUCUMO OT NPUYNHBLI OTKIOHEHWS NpeaAnoNoXKeHUSA O NOCTOSAHCTBE MHTEHCUBHOCT OTKA30B HE Che-
aOyeT MPUMeHsITb MeTOodbl, MCNOMNb3YIoLWME 3TU NPeanoroXeHUs.

[ PUMMEYaAaHWNE— Ecnn rnpeanornoxeHme o rNnoctodHCTBe MHTEHCUBHOCTU OTKA30B HE OTKITOHEHO, AElaloT 3aKIio-
YeHWne. «KHE A0Ka3aHO, YTO pacripeaerieHmne HapEIGOTOI{ A0 OTKa3a OTIMn4HaeTCH OT IKCINOHEHUWNATTbHOIO pacripeerieHnH».

7 Kputepum npoBepKU NOCTOAHCTBA NapamMeTpa NOTOKa OTKAa30B

7.1 ObLwmne s3amevyaHus

OBBbeKT OTHOCUTCH K BOCCTaHaBNMBaeMbiM obbekTam. PesynbTaThl HabnoaeH npeactaBnsaoT cobon
nocneaoBaTenbHOCTb HapaboToK Mexay oTkazamu. MeToabl NpOBEPKU NOCTOAHCTBA NapaMeTpa NoToKa OTKa-
30B NpeanonaratoT, YTO HapaboTKKU MeXay nocrneaoBaTenbHbIMU OTKa3aMn HE UMEKT TEHAEHLIUN HU K YBETN-
YEHUIO, HW K YMeHblueHUo. Ecnn Takasa TeHaeHUUst OTCYTCTBYET, TO OOBEKT UCMbITAHWIA MOocne KaXaoro
PEMOHTa MOXXHO paccMaTpuBaTh Kak HOBbIN. CTPYKTYpa HaACTOSILLEro pasgena naobpaxeHa Ha pUcyHke 2.
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EOQMHCTBEHHbI 7 o
oObeKT '

Ctatnctnueckumn
KpUTEPUN
Onsi NpOBEPKU
NOCTOSIHCTBA
napameTtpa noTtoka
OTKa30B HecKonbko
(MHOrO) 7.3

00BEKTOB

BoccTtaHaBnuuBaemMbl
O0beKT

[ paconeckun
veTon Mpachuk M(t) 7.4

PUCYHOK 2 — CXema CTPYKTypbl pasgena /

B HacTodaweMm pasaene npuseaeHbl ABa dopManbHbIX CTaTUCTUYECKUX KpUTEPUS NMPOBEPKU MOCTOSAHCTBA
napamMmeTpa NoToKa OTKa30B:

a) eUHCTBEHHbIW BOCCTaHaBMMBAeMbIA OOBLEKT, COOTBETCTBYHWOLWMA €OUHCTBEHHOM CUCTEME WNU
HECKOMNbKUM MAEHTUYHBIM cucTeMam, bYHKLUOHUPYHOLLIUM B UAEHTUYHBIX YCNOBUSAX;

D) HeCcKonbKo BOCCTaHaBNMBaeMbliX OO bEKTOB, COOTBETCTBYHOLMX HECKONbKUM CUCTEeMaM O4HOro B1uaa,
PYHKUAOHUPYOLWMM B pasiiMyHbIX YCITOBUSAX.

Fpadamqecmﬁ METOA NnpeaHnasHayveHd AJid o gHoOro Ui bonee BoOCCTaHaBNMBAEMbIX OOBEKTOB, AaXKe ecnu
OaHHble ObINA NOJ1IYHEHbI B TEHEHNE PaA3JIMHHBIX NEPNOCO0B BPEMEHMN.

[TpnmedyaHune—Illapamerp NOTOKA OTKA30B CMOXHOW DONbLIOW CUCTEMbI MOXET ObiTb MOCTOAHHBLIM Oa)e
eCJIlN €€ COCTaBHble YaCTU HE UMEIOT MNOCTOAHHBIX UHTEHCUBHOCTEN OTKA30B. Hanpumep, napamMmeTp NOTOKA OTKA30B MOXET
ObITb NPAKTUYECKU MOCTOSAHHBIM ANS PEMOHTUPYEMOro 0O BbEKTA AaXKe eCliM KOMIMOHEHTbI 00 beKTa NOABEPKEHbBI U3HALLN-
BaHUIO.

7.2 Kputepun npoBepKN NOCTOAHCTBa NapamMeTpa NoToKa O0TKa3oB ANA eAUHCTBEHHOIo BOCCTa-
HaBNMMBaeMoro oobLekTa

[laHHbIA pacyeTHbIA MeTod NMPUMEHUM NPU HANUMYNN HE MeHee LWEeCTU nocrneaoBaTeribHbIX HapaboTokK
MeXay oTKasamu, 3aperMcTpupoBaHHbIX 3a BpeMda UcnoitaHun 77,

War 1. [naBoccTaHaBnMBaemMoro obbekta cymmapHasa HapaboTka o /-ro oTKasa pasHa ;.. MeToa npu-
MEHUM TaKKe Ana nocneaHen HapaboTkn T, 1 nobon apyron bonbluen HapaboTku T°, B npoLecce KOTOPOW
0bBbeKkT npogomkan dyHKUNOHUPOBATD.

[ PUMEYAaHWNE — ﬂﬂﬂ HapaGOTI{M MeXay nocregoparesibHbiMn OTKa3aMn ClripaBeilimnBo COOTHOLWEeHWE
t; — TI — Tf—1 .

War 2. Ona kaxgon cymmapHon HapaboTkn T, BbluMcnaT cTaTUcTuky U no goopmyne

-

f %
> T-r-
=1 2
, ecim T > T,
T* 1‘;
U= Y r T
(=1t
=1 , ecnm " =1T.
P -1
L "V 12

lLlar 3. HasHa4atoT ypoBeHb 3HaYMMOCTU o AN OLLMOOYHOro OTKNOHEHUS NpeanooXeHUsa O NOCTOAH-
CTBE NapamMeTpa noToka oTKa3oB. PekomeHayemble 3Ha4YeHns o NpuBeaeHbl B Tabnuue 1.
lLar 4. Ecnn abcontoTHoe 3HadYeHue U 6onblue KpUTUYECKoro aHadyeHus, npueseaeHHoro B Tabnuue 1,

npeanolioxXeHUe O NMOCTOHAHCTBE NapaMeTpPa NoTOKAa OTKA30B OTKITOHAROT. B NMPOTUBHOM CITYHaE€ 3TO NPeanoso-
KEHUNE HE OTKITOHAROT.
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Ecnn napameTp noToka 0TKa30B ABMNAETCA MOCTOAHHBIM, cTaTUucTika U nog4mHaeTca HOpMUPOBaHHOMY
HopManbHOMY pacnpeaeneHuto. bonblune abcontoTHble 3Ha4eHUa U aBNAOTCA OCHOBAHWUEM A1 OTKIIOHEHUS
npeanonoXeHnsa o NOCTOAHCTBE NapamMeTpa NoToKa OTKa30B.

Bonblwne nonoxutenbHble 3HavYeHnsa U noaBnsaTCa B TeX crydasax, Korga cywecTByeT TeHAeHUMS K
YMeHbLUEHUIO HapaboToK MeXxay nocneaoBaTefibHbIMW oTKazamu. HaobopoT, 6onblune oTpuLaTenbHble 3Ha-
YyeHnsa U noaBnsaoTcs B TeX crnyvasx, korga HapaboTku UMeoT TeHAEHLUNIO K YBENTMYEHNIO, YTO COOTBETCTBYET
YMEHbLUEHUO NapamMeTpa NOToKa OTKa30B.

[MTpunmeyaHune—HeoTKNnoHeHWe NPeAnoNoXeHns 0 NOCTOSHCTBE NapamMeTpa NoToka OTKA30B He crneayeT
MHTEPNPEeTUPOBaTb KaK COOTBETCTBME HapaboTOK MeXay nocrneaoBaTerbHbIMY OTKa3amMuy BOCCTaHABIIMBaeMoro oobeKkra
9KCMoHeHUManbHOMY pacnpeaenenunto. EauHcTBeHHOE 3aKknioUeHne, KOTOPoe MOXHO cAenaTb B STOM Crny4vae, 9T0 TO, YTO
Hanu4ue TpeHaa HapaboToK He AoKa3aHo. HecMoTps Ha TO YTO NpeanonoXeHne o0 NOCTOAHCTBE NapamMeTpa NoToKa OTKa-
30B HE NPOTUBOPEYMNT IKCMOHEHUMANBHOMY pacnpeaeneHmnto HapaboTok Mexay oTkazammn, HapaboTKM MOTyT NOAYUHATHCS
OPYromy pacrnpeaerneHuto, UMeloLLeMy TPeH napameTpa NnoToKa OTKa30B.

7.3 Kputepun npoBepKM NOCTOAHCTBa NapamMeTpa NOToOKa OTKa30B HEeCKONIbKUX BOCCTaHaBNUBa-
€MbIX 00 BHEKTOB

HaHHbIN MeTOoa ABNAeTCA pacwupeHuem metoda, onucaHHoro B 7.2. Ecnn umeroTca gaHHble AN
HEeCKONbKMX BOCCTaHaBMMBAEMbIX OOBLEKTOB, COOTBETCTBEHHO MPOBEPSIIOT NOCTOAHCTBO NapameTpa noToka
OTKA30B Ka)XOoro oobbekKkTa.

War1. Onakaxaoro odvekta GUKCUPYHOT CYMMapHYHO HapaboTKy 3a BeCb nepunog HabnwogeHnn, oblee
KONMYeCTBO HabNaaeMbIX OTKA30B M COOTBETCTBYOWME UM HapaboTKn (CM. Tadbnunuy 2).

Tabnwuya 2 — BbuucneHne HapaboToK A0 OTKaA3a HECKOMNbKUX BOCCTAHABIIUBAEMbIX OO BEKTOB

| CymmapHasn HapaboTka 3a Becb | Obulee KonndecTBO 0TKa30B 3a | MOMEHT BO3HUKHOBEHUSA OTKa3a
ObbexT / nepuon HabnoaeHua T BeCb nepuon HabnwoaeHun r, J=1,2,...,1
1 T, I TU
2 Ty ) Ty
3 T3 3 T3
K Tk rk Tkj
[] PUMMEYAHWUE — Ecnu nenbitanns HEKOTOPLIX OO BEKTOB NnpoBOAUITUCDE A0 r-1o OTKasa, 1O Al 31010 00beKTa
yctaHasmmBawTt I = T,nr=r-1.

Lar 2. BelducnawT ctatuctuky U no popmyne

C
|l
IN

lLlar 3. YcTtaHaBnMBaloT YPOBEHb 3HAYMMOCTU o AN OLKMOOYHOro OTKIOHEHUS NPEeanoSIoXKEeHUs O
MOCTOAHCTBE NapameTpa NoToKa 0TKa30B MNPU YCIIOBUU, YTO B JENCTBUTENTIbHOCTN OH ABMIAETCHA MOCTOAHHBIM.
PekomeHayeMble 3Ha4YeHUs o NMpuBeaeHbl B Tabnuue 1.

Lar 4. Mpeanono)eHne o NOCTOAHCTBE NapamMeTpa NoToKa 0TKa30oB AN BCeX UAEHTUYHBIX OOBbEKTOB
OTKIOHSAIOT B TOM cllydae, ecnv abcontoTHoe 3HadeHune U Bonblue KpUTUYECKOro 3Ha4eHus, NpuBeaeHHoro B
Tabnuue 1. B npoTUBHOM cny4vae nNpeanonioXXeHne He OTKITOHALOT.

B cooTBETCTBUM C NpeanornioXkeHnem ob oTCyTCTBUM TpeHAa, T.e. 0 NOCTOAHCTBE NapamMeTpa noToKa oTKa-
30B B Te4yeHue NpodosKUTeNbHOro nepnuoaa BpeMeHn, ctatuctuka U nogynHaeTca HOPMUPOBAHHOMY HOP-
ManbHOMYy pacnpegeneHunto. bonblune abcontoTHble 3HaYeHUa U ABNAOTCA OCHOBaHUEM AN OTKIIOHEHUS
IaHHOTro NPearnooXeHns.

Bonblune nonoxurternbHble 3HavyeHusa U noaBnatoTca Npyu Hanudum TeHAeHUUmn K yMeHbLIeHUo Hapabo-
TOK MeXAay nocneaoBaTefibHbIMU OTKa3aMu B JTIOOOM 13 NOEHTUYHBbIX 00bekToB. HaobopoT, bonblume oTpuLa-
TenbHble 3Ha4YeHna U nosaBnawoTca B TOM cllydae, Koraa 3TM HapaboTKU MUMEeoT TEHAEHLNIO K YBENTUYEHUIO, T. €.
napameTp NoToKa OTKA30B YMeHbLUAeTCa XOTH Obl B 04HOM N3 NAEHTUYHBIX OO BEKTOB.

8
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[ PUMMEYaAaHWNE— HeoTknoHeHne npeanoroXeHnd O NOCTOHAHCTBE MNapamMeTpa NoToKa OTKa30B O3HAYaeT TOJ1b-
KOTO,HYHTOHET AOCTAaTOYHO BECKUX OCHOBaHWUW A1 OTKITOHEHUA NPeAdrnoloXXeHNA O NOCTOHAHCTBE MNapamMeTpoOB NOTOKAa OTKa-
30B BCEX MACSHTUYHDbIX OOBLEKTOB.

7.4 Tpaduxk M(t)

[aHHbIN rpadnyecknn metoq NPUMEHSIFOT NPU HaNMYMKM gaHHbIX 4519 04HOro U 6onNbLUEerc KoNn4YecTea
BOCCTaHAaB/IMBAEMbIX OOBbEKTOB, AaKe ecnii HabntoaeHWs 3a HUMKW NPOBOANIIUCE B TEYEHWE Pa3SIMYHbIX NEPUO-
00B BpeMeHW. [ padpuk M(f) nossondeT MAeHTUPULUMPOBATL XapaKTep TpeHada napamMeTpa NoToKa OTKa30B.
MeToa MOXeT NOMOYb YCTAHOBUTL MOCTOAHCTBO NapamMeTpa NoToKa OTKA3oB U NPUMEHSAETCA KaK 40oNoITHeHUe K
pacyeTHbIM MeTodaMm, NpuBeaeHHLIMB 7.2 1 7.3. [locTpoeHue rpadgpuka M(f) nossonsaeT Takke UaeHTUPULNPO-
BaTb Apyrine ocobDeHHOCTM napameTpa NoToKa OTKA30B, TaKMe KaK 0TKa3sbl Ha paHHUX 3Tanax akcnnyaTtauumn
obbekTa.

[Tpumeyanwune—Ipadhpuk M(f)no3sonaeT NpoBOANTL SMNUPUYECKNIN aHANN3 HADNIOAAEMbIX OTKA30B AJ15 BOC-
CTaHaBnMMBaembIX 0ObEeKTOB. OH He TPpebyeT HannuUna NPeanonoXeHnn o Popme OCHOBHOIO NpoLUecca, N3 KOTOPOro nony-
YeHbl gaHHble. AHanna rpaduka M(f) aBnsaeTcs NpocTblM CPEACTBOM MAEHTUdMKALUMK XapaKTepa napamerpa noTtoka
OTKa30B, NPUMEHNMbIM B 0BLLEM Crydae Ansl HECKONbKMX BOCCTaAHABMUBAEMbIX OO BEKTOB, N MOXET DbITb MONE3HbIM AN
BbISIBITEHUS OTKITOHEHUW OT NOCTOSIHCTBA NapameTpa rnoToka 0TKa3oB.

Lar 1. YnopagoumneatoT cyMmmMapHble HapabOoTKK A0 j-ro oTKasa /-ro obbekTa T,-j B Nopsiake HeyoObiBaHUS,
rael=1,2, ..., k.

LWar 2. UaeHTUudnumpyoT m — KONMMYeCTBO YHUKANbHBIX (pasfinYHbIX Mo BeNndnHe ) CyMMapHbIX Hapa-
OOTOK 40 OTKa3za.

War 3. Obo3HavaloT ynopsigoyeHHble YHUKanbHble CyMMapHble HapabOoTKN 40 j-ro 0TKasa rno BcemM 00 bek-
Tam 7}-,(}' =0,1,...m), T, <T,<..T,

War 4. BbucnatoT r;(T;) — konn4ecTBO 0TKa30B /-ro 00beKTa 3a CyMMapHYyo HapaboTKy Tj

J . o
Lar 5. OnpepgenatoT 3HaveHWe nHaMKaTopHon nepemeHHoN N, (T;), koTopasda paBHa 1, ecnv HabnogeHUA

. J .
3a I-M 0O BEKTOM NMPOBOANINCE B MOMEHT BPEMEHN Tj npaBHa 0, ecnn HabnwaeHUa 3a i-M 0O bEKTOM B MOMEHT
BpeMeHU TjHe NPOBOAUNACD.

LLlar 6. BbluucnawoT cpegHee cyMMapHoe Konm4ecTBo HapaboToK 10 0TKasa 3a BpeMs T;

)y
M(T;) = |
i) E_N(m_
K
rae r(T;) = > r(T);
=1
K

War 7. CtpodaTt rpadouk M(Tj), G=0,1,...,m).

Lar 8. [MocTosIHHBIN NapaMeTp NOTOKAa OTKA30B COOTBETCTBYET NIMHENHOMY XapakTtepy rpadpuka. J1iobdboe
OTKITOHEHWe OT NPAMOUN NMTUHUU YKa3bIBaeT Ha TO, YTO NapamMeTp NoToKa OTKA30B HE MOCTOAHEH.

Lar 9. ' paHnubl ABYCTOPOHHEro AOBEPUTENBHOC UHTEpBana M( Tj) Orpeodensom rio crneoyrouwel opmMmyne

M(T) = Upypy Var(T; ) ,

rae U, o — KBaHTUNb YPOBHA o/2 HOPMUPOBAHHOIO HOpMalibHOro pacnpeaeneHns, CooTBETCTBYIOLLNA YPOB-
Hto goBepust 100(1 — o) %. PekoMmeHayeMble 3HAYEeHUST o. NMpUBeaeHbl B Tabnuue 3.

_ N

L N(T) ()
V T:) = AN f'T / :
M) = 2 2y | v |

7.5 HeuctBuAa B criyvyae oTKNOHeHUA Npegnono-
XXeHUA O NOCTOAHCTBE NapamMeTpa NnoToKa OTKa3oB

Ecnn KpUtepmin NPpOBEPKU NOCTOAHCTBA NapaMeTpa
NOTOKA OTKA30B OTKIMOHSAET 370 NpeanonoXeHue, crnegoBa-

Tadbnunua 33— KBaHTUNIKU HOPMUPOBAHHOIO HOP-
ManbHOro pacnpeaeneHust

TeNbHO, NapamMeTp MoToKa OTKAa30B WUMN yBenndmuBaeTCH, 100 (1= a ) % u .
MM YMEHbLLIAeTCA. OTO 03HAYaET, UTO BEPOSITHOCTbL DE30T-

Ka3HOW paboThl NOCMe KaXaoro peMoHTa yBENMUMBAETCH 99 9, 2 58
M ymeHbllaeTcq. PacyeTHble MeToabl ANA MoaeNnpoBa- 95 % 1,96
HUA 3TOW cuTyauum npueeageHbl B MOK 61710. 90 % 1,64
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[MpunoxeHune A
(cnpaBoO4HOE)

[TpumMepbl NpUMeHeHUA HacTosALWero ctaHgapTa

A1 lNpoBepKka nocToAHCTBA MHTEHCUBHOCTU OTKA30B AN HEBOCCTAHABIIMBAEeMOro oobeKkTa

CopoK 0D BEKTOB NOCTABIEHbI HA UCTMbITAHUS B OQHO U TO Xe BpeMs. McnbiTaHns bbinn 3aBepLueHbl NOCNe NnosiBreHus
20-ro oTkasa. B rabnuue A.1 npuBegeHsl ynopsgodeHHble HapaboTkm o oTkasa 20 oTkasaBlwmnx 06 bekToB. s npoBepku
NOCTOAHCTBA MHTEHCUBHOCTU OTKA30B UCMONb30BaH MeTo, NPUBEAEHHbIV B 6.2.

Tabnwuya A1 — YnopsgodeHHble HapaboTkm Ao oTkasa 20 oTKka3aBLlLUUX ODbEKTOB

f t i t f t
1 5 8 30 15 64
2 10 9 54 16 65
3 17 10 55 17 65
4 32 11 5D 18 66
5 32 12 53 19 67
6 33 13 53 20 63
7 34 14 61

lar 1. HapaboTkn Ao oTkasa pacnonaratoT B nNopsigke HeybbIBaHUS N ONpeaensaioT CyMMapHblie HapaboTkm Ao 1o

oTKa3za (cMm. Tabnnuy A.2).

Tabnwua A2 — CymmapHble HapaboTkm Ao oTkasza 20 0O0bEKTOB

/ L T / L T

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 12571 16 65 2229
7 34 1285 17 65 2229
8 36 1351 18 66 2252
9 54 1927 19 67 2274
10 55 19538 20 68 2295

IlaHHbIE NCnbITAHUA SABNSAOTCH UCMbITAHUAMM C OTPaHUYEHHBIM KONMUMYECTBOM OTKA30B, Clea0BaTelNbHO, Tr = 2295.
Llar 2. BeivuncnsawT 3HadveHne ctatuctukm U no dpopmyne

r—1
-
DT —(r-1) 7” 30822 —(19) (22295]
U = 1= — =3,123.

A 2295 12
12 12

Warm 3 n 4. [ns ypoBHA 3HaummMocTn o = 10 % crtatuctvka U npeBbiliaeT Kputndeckoe 3HadeHne U, = 1,64
(cMm. Tabnuuy 1), NO3TOMY NPEANONOXEHNE O NOCTOSIHCTBE MHTEHCUBHOCTU OTKA30B OTKNOHAT. [TONoOXUTENBHOE 3HAYE-
HMe ctatTucTnkn U ykasbiBaeT Ha yBENNYEHNE NHTEHCUBHOCTU OTKA30B.

A.2 I'IpOBepKa NOCTOAHCTBa MHTEHCUBHOCTUN OTKa30B OANA HEBOCCTaHaBIIMBaeMbIX O0BEKTOB

B npouecce ucnbiTaHun pukcnpoBanucb HapaboTKn A0 OTKA3a KOMMOHEHTOB cUcTeMbl. Ha unenbiTaHmsa 6bino
NOCTaBNeHo ABeHaauaTb KOMNoHeHToB. HabnogeHns npekpalleHbl nocne noseneHns 12-ro otkasa. HapaboTkm go oTka-
3a npuBeaeHbl B Tabnunue A.3. [Insa npoBepKM NOCTOAHCTBA MHTEHCUBHOCTU OTKA30B Dbl MCNONb30BaH MEeTo A, NPUBEAEH-
HbIM B 6.2.

Tabnwuua A3 — HapaboTkm 4o 0TKa3za KOMMOHEHTOB, PACMONOXEHHbIE B NMNOopsaKe HeybbIBaHUA

1 2 5 6 7 11 16 20 20 21 23 32

10
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War 1. PeaynbTaTbl BbMUCNEHUA CYMMapPHbIX HApaboTOK A0 OTKa3a npueseaeHs! B Tabnuue A4.

Tabnwunua A4 — CymmapHble HApabOTKM A0 OTKa3a

/ s 7, / s T;
1 1 1 I 16 48
s s 3 8 20 638
3 5 3 O 20 88
4 6 14 10 21 109
5 I 2 11 23 132
6 11 32 12 32 164
War 2. BeiucnsawT 3HadeHne ctatmctukm U no dhopmyne
r—1
T
D2 Ti—(r- 1)3" 524 —(1 1)(124] 278
U="= 1 T 157018 - 2407
Tl 164, ’
12 12

Warm3wn 4. OnsypoBHA 3HAUMMOCTU o = 5 % abCcontoTHOE 3HAYEHNE CTAaTUCTUKU NPEBLILLAET KPUTUYECKOE 3HAYE-
Hue U, = 1,96 (cm. Tabnuuy 1), noaTomy npeanonoxXeHne o NOCTOAHCTBE UHTEHCUBHOCTU OTKA30B OTKITOHAT. OTpula-
TENbHOE 3HAYEeHWE CTAaTUCTUKN YKa3bIBAE€T HA YMEHbLUEHNE MHTEHCUBHOCTU OTKA30B.

A.3 [poBepKanocTosAHCTBAaNapamMeTpPanoTOKa OTKa30B AN eAMHCTBEHHOro BOCCTaHABIIMBAaeMOro oo beKkTa

EAnHCTBEHHbIM OOBEKT ObIN NOABEPIrHYT UCMNLITAHUSM B TEYEHNE 6 MEC (7j = 4380 4). 3a Bpems ncrnolTaHUn 3atOuK-

CUPOBaHO BOCEMb OTKA30B 00bEKTa, KOTOPbIE NPOU3OLLINN B MOMEHTBIBpeMeHN T;. 3HadeHns T npueeaeHsl B Tabnuue A.S.
I[1nsa npoBepkn NOCTOAHCTBA NapamMmeTpa NOToKa 0TKA30B Obln UCNONb30BaH MeToA, NpuBeAeHHbIN B 7.2.

Tabnuua A5 — MomeHTbl O0TKa3a 0ObeKTa UCMbITAHUN

] T, ] T,

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

War 1. PaccunTaHHble cymmapHblie HapaboTKu 40 0TKa3a npueeaeHs! B Tabnuue A.G.

Tabnwnua A6 — CymmapHble HapaboOTKM A0 OTKa3a

] T, ] T,

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

Ular 2. BeaucnsawT s3HadeHue ctatnctukm U no oopmyne

D.Ti—(r) "~ 8200 —(8)(4380]

. 2
U = i=1 _ 2 ) - 281

T |1 43801/E
12 12

Warm 3n 4. Ona ypoBHsa 3Hadumoctn o = 10 % abcontoTHOE 3HAYEHNE CTATUCTUKN NPEBLILLAET KPUTUYECKOE 3HA-
jyeHne U, = 1,64 (cm. Tabnuuy 1), nosToMy NpeanonoXxeHne 0 NOCTOAHCTBE NapamMeTpa NOTOKa OTKAa30B OTKITOHSAIOT.
OTpuuartenbHoOe 3Ha4YeHne CTaTUCTUKU YKa3bIBAET HA YMEHbLUEHWE NapamMmeTpa NoToKa OTKA30B.

A.4 [NpoBepKa NOCTOAHCTBA NapamMmeTpa noTOKa OTKA30B AJIA HECKOJIbKMX BOCCTAaHABJIMBAeMbIX OO BEKTOB

HancnbiTaHns noOCTaBNEeHb! TPU MAEHTUYHbBIX BOCCTaHaABNMBaeMbIX 0bbekTa. laHHble 06 0TKazax npmBeaeHbl B Tab-
nnue A.7. [Ina npoBepKn NOCTOSHCTBA NapamMeTpa NOTOKa OTKA30B Dbl MCNONb30BaH MeToA, NPUBEAEHHbIN B 7. 3.

11
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Tabnwuya A7 — [laHHble 06 oTKaszax ans Tpex BOCCTAHABNUBAEMbIX OOBHEKTOB

ObbekT CymmapHasa HapaboTka 0o oTkasa CymmapHas Hapaﬁoﬂfa 38 BpEMA
MCMbITAHUU
1 5, 8 12
2 — 16
3 1, 8, 16 20

lWar 1. 3a Bpems UCnbITAHMW BbIMUCIIAIOT CYMMAapPHY0 HapaboTKy Ans Kaxaoro obbekra, obuwiee KONMUMYECTBO
HabnogaeMblX OTKA30B U COOTBETCTBYOWME HapaboTkm (Tabnnya A.8).

Tadbnwuwua A.8 — Pabouyasa tabnuua BblMMCNEHUN

_ CymmapHan HapaboTtka 3a | Obliee konudectBo | HapaboTka, COOTBETCTBYIOLLASA j-MY OTKa3y /-ro iT
ObbekT | BpemMAa UCNbITaHUU T ; OTKa30B r; obbekTa Ty. = J
1 12 2 5 8 — 13
2 16 0 — — — 0
3 20 3 1 8 16 25

Ular 2. BeluncnsawT ctatnctuky U no oopmyne

K I;
> Z?;j —05(nT; +roTo + ..ot 1 Ty )

Y = =1 =1 _(13+0+25)-05[(2)(12) + (0)(16) + (3)(20)] _ 4  _ ¢
\/112(@*2 T2 4+ Te?) ‘/112 [(2)(12)? + (0)(18)% + (3)(20)?] 111355

larm 3wn 4. Ons ypoBHA 3Ha4Ymmoctn o = 10 % abcontoTHOE 3Ha4YeHUe CTaTUCTUKU HE NPEBbIWLAET KPUTUHECKOTO
3Havennsa U , = 1,64 (cm. Tabnuuy 1), nosTomy NpeanonoXxeHne o NOCTOAHCTBE NapameTpa NOTOKa OTKA30B HE MOXET
ObITb OTKITOHEHO.

A.5 Npadhvk BepoATHOCTU ANA NPOBEPKN NOCTOAHCTBA MHTEHCUBHOCTU OTKA30B

YnopsagodeHHble HapabOoTKM 40 OTKa3a BOCbMU U3 AeCATU 0OBbEKTOB npuBeaeHbl B Tabnuue A.9. McnbiTtanusa ¢ orpa-
HUYEHHbIM BpeMeHeM HabnogeHmnm npogomxkanncek B TedeHmne 1500 y. [Insa npoBepku NOCTOAHCTBA MHTEHCUBHOCTU OTKa-

30B OblNn UCNoONb30OBaH MeToa, NPUBeAeHHbIV B 6.3.

Tabnwuya A9 — HapaboTkm 0o oTka3za HEBOCCTAHABNUBAEMbIX OOBEKTOB

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

lar 1. Ynopsgo4veHHble HapaboTku 40 oTKasa npuBeaeHb! B rpade 2 tabnuuybl A.10.
lWar 2. PeaynbTaTbl BblMMCNEHUA BCriomoratensHon doyHkummn R(i, n) npuBeaeHsl B rpade 4 tabnuuybl A.10.

12



Tabnuuya A.10 — Pabovyas Tabnuua BblMUCNEHNNA
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Homep BepoATHOCTL Norapudpm BepoATHOCTH
_ HapaboTka no oTkasa 7, PesxUM bes3oTKazHom paboThl bes3oTKkasHon paboThl
OTKa3a i . .
R (i, n) — InR(1, n)
1 2 3 4 5
1 104 OTKa3 0,9327 0,0697
Zz 210 OTKa3 0,8365 0,1785
3 400 OTKa3 0,7404 0,3006
4 460 OTKa3 0,6442 0,4397
5 630 OTKa3 0,5481 0,6013
6 760 OTKa3 0,4519 0,7942
I 1100 OTKa3 0,3558 1,0335
S, 1200 OTKa3s 0,2596 1,3486
9 1500 PaboTocnocobHoOe COCTOSIHNE
10 1500 PaboTOCNOCOBHOE COCTOAHUE

llar 3. 'pathuk — InR(/, n) kak hyHKUMNS COOTBETCTBYHIOLLLENO MOMEHTA OTKAa3a NpuBeaeH Ha pucyHke A.1.
llar4. ['paduk npeacrasnseT cobon NPakTUYECKU NPSMYIO NMMMHUIO, MO3TOMY HET OCHOBaHWUKM A1 OTKIOHEHUS Npea-
NONOXEHWS O NOCTOAHCTBE MHTEHCUBHOCTU OTKA30B.

[TpunmeyaHwne—Illpumepsbl, NPUBEAEHHbIE B HACTOALWEM NPUNOXEHUN, AEMOHCTPUPYIOT MPUMEHEHNE METO-
0B, YCTAHOBNEHHbLIX B HACTOSIWLEM cTaHAapTe. B ctaHgapTe He ycTaHOBNEH MeTo  rpadon4eckoro aHanmaa ¢ nPUMeHeHu-
eM CTaTUCTUYECKUX KPUTEPUEB COIMAacuUsl, Tak Kak CcTaHAapT HampaBneH Ha NPUMEHEeHUe 3MMUPUYECKUX MEeTOOOB,
NCMONb3yeMbIX HA NPaKTUKE.

-InR

1000 1200 1400
HapaboTka oo oTkasa

PucyHok A.1 — [ patpmnk BEpOATHOCTU AN MPOBEPKN NOCTOAHCTBA UHTEHCUBHOCTU OTKA30B

A.6 ['padmk COBOKYNHON (PYHKLUMM ONACHOCTU ANA NPOBEPKN NOCTOAHCTBA MHTEHCUBHOCTU OTKA30B

[HaHHble, NoNy4YeHHbIE NOCNEe NPOBEAEHNS YCKOPEHHbLIX UCMbITAHMKU 10 3NEKTPOHHBIX MOAYNEN, NPUBEAEHBI B TADNK-
ue A.11. ns anannaa 6binv ncnonb3oBaHbl TONLKO 0TKa3bl. 1151 NpPOBEPKM NOCTOAHCTBA MHTEHCUBHOCTU OTKA30B M Onpe-
neneHns oueHKN UHTEHCUBHOCTU OTKA30B OblN UCMONb30BaH METO, NPUBEAEHHbBIN B 6.5.

13
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Tabnwnua A11— ecate ynopsaaodeHHbIX HApaboTOK ABYX BUOOB OTKA30B

Homep no nopsaky i Bpewms {, Bua 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
O 1500 LleH3ypupoBaHune
10 1500 LleH3ypupoBaHme

L
L
L

L

ar 2. ObpartHb
ar 3. CoBOKyr

ar1. Brabnuue A.12 npuBeaeHbl yrnopsigoveHHble HapaboTku n pabovan Tabnuua pe3ynbTaTtoB BblUYNCITEHUN.
e paHrm Bcex HapaboToKk npuBeaeHsb! Brpade 3 rabnunybl A.12.

Has PYHKUMA ONAacHOCTU B KAXXA0W TOYKE OTKa3a npueeaeHa B rpade 5 rabnuuybl A.12.
ar4. TakkakpaccMmaTpuBalTCs 0TKasbl BUAa A, COBOKyNnHas PyHKUMA ONAacHOCTU BblUYUCTIEHA TONBKO 4118 AAHHbIX

OTKa30B (cM. rpadyy 6 Tabnuubl A.12). [ycTbie CTPOKM COOTBETCTBYIOT OTKa3am BMAa B 1 ToUkam LeH3ypupoOBaHUS.

L
L

rpaPurkKa BEPOATHOCTMN.

abnwunua A.12 — Pabovyasa Tabnuua BbIMUCNEHUN

ar5. HapwucyHke A.2 nsobpaxeH rpadpmnk COBOKYNHON PyHKLUN ONACHOCTU B 3aBUCUMOCTU OT HApabOoTOK.
ar 6. [lockonbky rpadmknpeacraBnseTt cobon NPakTUYECKU NPSMYIO NTMHUIO, crneaoBaTenbHO HET OCHOBaHUN ANS
OTKINOHEHUSA NPEANONoOXeHUsA 0 NOCTOSAHCTBE MHTEHCUBHOCTU OTKAa30B. OueHKa MHTEHCUBHOCTU OTKa30B paBHAa yrioBOMY
kKoahpunumneHTy aton npsamon n cocrtaensiet 0,000882. B rpade 7 tabnuubl A.12 npuBeaeHsb! pe3ynbTaTbl BbIYUCNEHUS
BEPOATHOCTU Be30TKa3HoOU paboTbl R; = exp (—H,;), koTopble Npu He0bXoaMMOCTU MOXHO UCNOMNb30BaTh AN NOCTPOEHWUS

HomeD Mo 06 . o CoBoKynHas BepoAaTHOCTL
P , Bpems {, PaTHbI Bua otkasa yHRUM o dyHKUUA be30TKkasHoOuU

NOPALKY / pant onacHocTu, % onacHoctn H., % patotbl R, %

1 2 3 4 5 6 7/

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

2z 210 O A 11,11 21,11 80,97

3 400 3 B 12.50

4 460 I 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

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

3 1200 3 B 33,33

O 1500 2z LleH3ypupoBaHue 50,00

10 1500 1 LleH3ypupoBaHue 100,00
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CoBokynHasa yHKLUA ONMacHOCTM
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A.7 I'padwmk M(f) pna BoccTaHaBNMBaeMbIX OO BbEKTOB
B npouecce ncnbliTaHUM TPEX BOCCTAHABNMBAEMbIX OOBEKTOB 3aOUKCUPOBAaHbI OTKA3bl, AaHHbIE O KOTOPLIX NPUBE-

aeHbl B Tabnuue A.13.

1200
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1400 1600

HapaboTka oo oTkasa Buaa A

Tabnwuuya A.13 — HapaboTkm Tpex naeHTUYHbIX BOCCTAHABNIMBAEMbIX OOBEKTOB

PUCYHOK A.2 — [ patpmK COBOKYNMHON OYHKLMW ONACHOCTH

CymmapHas HapaboTka 3a Bpems

O0beKT CymMmmapHas HapaboTka 0o oTkasa NCbTaAHW
1 4,9 12
5 10
3 1, 9, 15 20

[1ns npoBepku NOCTOAHCTBA NapamMeTpa NOTOKAa OTKA30B DObin NCNONb3oBaH MeTo4, NpuBeaeHHbIN B 7.4.

KW 00 OTKa3a.

Tabnwnua A 14 — Paboyas tabnuua Beivncnennn M(i)

llar1. Ynopsiao4veHHble CyMMapHble HapaboTKu 40 0TKasa no BCeM MAEHTUYHbIM 0bbekTam: 1,4, 9,9, 15.
llar 2. B pesynbrare ncnbliTaHum NONYYEHO YEeTbIPEe YHUKANbHbIE (PA3NNYHbIE NO BENTNYMHE) CYMMAapPHbIe HApaboT-

llar 3. YeTbipe yHUKanbHble CyMMapHbIe HApPabOoTKM 40 OTKa3a, pacrnonoXeHHble B nopsake HeybbiBanna: 1,4, 9, 15.
llarm4 — 6. Pea3ynbTatbl BblvncneHmm M 7}-) npuseageHsl B Tabnuue A.14.

lar 2 lWar 3 LLar 4 LLar 5 lWar 6
j T nT) L T Ty | NT) L N(T) | Ny | () MT;) | 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 O 1 0 1 1 1 1 2 3 1,3333
4 15 0 0 1 0 1 1 1 2 1,8333
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War 7. 'paduk M(Tj) Kak OYHKL NN Tjj =0,1,..., m n3obpaxeH Ha pUcyHke A.3.
lWar 8. pauknpeacraBnset cobon NPakTUHECKN NPAMYIO NMIMHUIO, CNnegoBaTeNnbHO HET OCHOBaHUW AN OTKITOHE-

HUSA NPegnoNoXeHUs 0 MOCTOAHCTBE nNapamMmeTpa NOTOKa OTKA30B.
lWar 9. Pabovas tabnuua BblMUCIEHMX ANCNEPCUN U AOBEPUTENBHOIO nHTepBana ansa M(t) npuesegenHa B Tabnum-

ue A.15.

M(t)

N
-

- - - -3 -3 =3 - N
SN o oo - N - o oo

S
N

14 16
CymmapHas HapaboTka go oTkasa

-
N
N
®)
o0
-
-
X

PucyHok A.3 — 'pacbuk M(f ) ans Tpex BocCTaHaBNMBAEMBbIX OO BLEKTORB

Tabnwua A15— Pabovas tabnuua BblMMCNEHNS aANCNepcumn n JoBepuTenbHblX nHTepsanos anst M(f)

ObbexT 1 ) ObbekT 2 ) ObbekT 3 )

j T Nf(Tj)rf(T.)_r(Tj) Nf(Tj)r-(T.)_r(Tj) N’;(Tj)r.(T.)—r(Tf)
NTH| N NTH| N 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 mabnuubi A.15

SENHosl r(T;)

T Var (T ;) = 4y 't r-(T.)— /

/ / (Tj) f‘ILfZ"IN(Tj)_I(Tj) N(Tj)
1 1 0,0741
2 4 0,0741
3 9 0,2963
4 15 0,7546
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Takum obpasom, ansa ypoBHs goBepus 95 % goeeputenbvHble rpannubl M(f) nmetot Bng
M(T;) + 1,96\/v3r(rj).

3HavYeHns 4oBEPUTENBbHbIX IPaHuL NpuBeaeHbl B Tabnvue A.16.

Tabnwuuya A.16 — doeeputenbHbie rpannubl ans M(f)

, T MT HuxHAaa goseputensHas rpaHuua | BepxHas goBeputenbHas rpaHuua

j j (7;) 95 % 95 ¥
nns ypoBHA AOBEPUSA 0 Ons ypoBHA OOBEPUSA 0

1 1 0,3333 — 00,2001 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

["pacbuk M(f) c rpaHnuamm JOBEPUTENBHOIO MHTEPBAaNa anst ypoBHs aosepust 95 % naobpaxeH Ha pucyHke A.4.
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CymMmmapHas HapaboTka 40 0TKasa

—f— — CpefiHee COBOKYNMHOe KONMM4ecTBO OTKa30B 3a HapaboTky M(1);

—-i-— — HWKHAA goBepuTenbHasa rpaHuua M(t) ansa yposHa gosepus 95 %;
—-}-— — BEXHSAA goBepuTencHas rpaHuua M(t) ana yposHsi posepua 95 %.

Pucynok A.4 — [Mpadomnk M(f) poBeputenbHOro nHTepBana ¢ yposHem goeepusi 95 %

A8 TTT — rpadmk ana npoBepPKN NOCTOAHCTBA MHTEHCUBHOCTHU OTKa30B

HapaboTkm o oTkasa natHaguaTtn naeHTUYHbIX KOMNOHEHTOB, 3aPMKCUPOBaHHbIE B NpoLecce UCMblITaHUN, NPUBE-
aeHbl B Tabnvue A.17.

Tabnwuya A17 — HapaboTtkmn ao otkasa

945 1512 643

1006 | 426 794 270 1019 | 74

N

681 696 | 1289 | 1172 1093 | 1366

[1ns npoBepKu NOCTOAHCTBA MHTEHCUBHOCTU OTKA30B OblN MCNONb30OBaH MeToa, NpuBeAeHHbIN B 6.4.

il

1

il

ar 1. YnopsgodeHHble HApaboTKu 4o OTKasa npuBedeHbl B rpade 2 tabnuubl A.18.
ar2. 3Hadvenuss TTT 3aBpemMs ucnoiTaHUn NnpuBeaeHbl B rpade 3 tabnuubl A.18.
ar 3. HopmanusoBaHHblie 3HaveHusa TT T npuBeaeHbl B rpade 4 tabnmuybl A.18.
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War 4. Ha pucyHke A.5 nokasaH rpaguk 3Ha4eHnmn Z; kak yHKUMM 0NN OTKasaBLUUX 3a COOTBETCTBYHOLLYIO Hapa-

BOTKY O6BEKTOB L (i=1,2,...,n).
n

Ular5. 'papuk TTT aBnsgeTcd HENMHENHBIM, ITO O3HAYAET, YTO €CTb OCHOBAHWA A OTKINOHEHUS NPeanonoXeHuns
O NOCTOSAAHCTBE MHTEHCUBHOCTU OTKA30B. BnaganHa Ha rpaduke roBopuT 0 HaNnn4mMm nepnoga pocta UHTEHCUBHOCTU OTKa-

30B.

Tadbnwuwua A.18 — Paboyasa Tabnuua BblMMCIIEHUN

Homep no nopagaky i HapabtoTka 3HadeHue S, H:Hpah:ae:b:lzo'lB“T;Hze OTHOWeEHne ’E

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
[ 794 10604 0,78 0,47
3 945 11812 0,87 0,53
9 10006 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

HopManusoBaHHoe 3HaveHue TTT
1,00
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0,70
0,60
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0,20
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PUCYHOK A5 — [ pacouk TTT ans npoBepKM NOCTOAHCTBA UHTEHCUBHOCTU OTKA30B
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[MpunoxeHve B
(cnpaBo4HOe)

[MpumMmep aHanusa M(f) ana gaHHbIX 3KcNyaTayuun

[ToTpebuTenbckun ToBap (MObUnbHbIN TeNeoH) NpogaeTcsa B bonblwom KonndecTee. Kaxgbin tenedoH nMmeer
pPErMMcTpaunoHHbIN HOMEpP. HEBO3MOXHO 3aperncTpupoBarTb BPEMS NMPO4aXy UnNn Havano akcnnyarauum tenegoHa, tak
Kak OCTalTCH 3anachbl 4aHHOro ToBapa y gUcTpmbbloTOPOB 1 B NYHKTaX npogax. Kpome Toro, HEBO3MOXHO ONpeaenunTb
KONMMYECTBO U3BATLIX TENEOHOB, TAK KAK HEKOTOPOE UX KONMUYECTBO MOXET ObITb PE3KCNOPTUPOBAHO U3 CTPAaHbI, rae OHU
BbINM NepBoHavYanbHO NpoaaHbl. Kpome Toro, HEM3BEeCTHO KONMUYECTBO BbIOPOLLEHHbIX TENEedOHOB.

MarotoButenbs onpegensieT KONMMYeCcTBO TeENeMOHOB HaA PbIHKE, MOCTYNUBLLUUX U3 MPOM3BOACTBA U KOMMEPYECKUX
CTPYKTYP, HE Y4UTbIBAs BbIDPOLWEHHbIE N SKCMOPTUPYEMbIE TENEMOHbI. ITOT NPUBNMNKEHHBIN METOA pacHeTa NPUMEHUM B
TEYEHUE NEPBbIX HECKONbKUX NeT Hann4una tenedoHa Ha peiHKe. [Tpobnema ¢ 3anacamuv ToBapay aunctpubbioTOPOB B MyH-
KTax NpoaaXK MoXeT bbITb pelleHa nyTem aHanmasa naptmm cornacHo C.6 npunoxenus C.

MccnegoBaHne HageXXHoOCTH TenedoHa NpoBognnoch TONbKO HA OAHOM PbiHKE. bbiNo AOCTUIHYTO cornalweHune ¢
MarasnHamu, BbINOMHAWUMWN PEMOHT TENEMOHOB, O TOM, YTO BCE AaTbl PEMOHTA OHM ByayT coobwaTtb N3roTOBUTENIO
naHHoun mogenu renedpoHa. [NNocrtaBka AaHHbIX O PEMOHTE HEOBX0AMMa NS onnaTtbl Mara3amHy KOMNEHcaLUUM No rapaHTUn-
HOMY PEMOHTY. [Tony4yeHHblE N3 Mara3nHa JaHHble O PEMOHTE BKMIOYAOT B CEDA permncTpaumoHHbIN HOMEP KXA0ro BOC-
CTAHOBINEHHOIo TeneoHa, NPETEH3NIO NOTPEDUTENS, TUN OTKa3a 1 BUA BbINONTHEHHOIO PEMOHTA (NepeYYeHb 3aMEHEHHbIX
OTKa3aBLUMX KOMMNOHEHTOB). [laTy, korga tenedoH NOCTyNuUN B PEMOHT, perncTpupytoT. [1o HoOMepy cepumn TenedoHa U3ro-
TOBUTEIb MOXET ONpeaennTb Aarty ero U3aroToBreHNA N, 3Has cpegHee BpeMs pacnpegeneHns n npoaa)xun, MOXeT OUEHUTb
BEPOATHYIO AaTy Ha4ana akcnnyataumm renegoHa. Belvntasa gaty Havana akennyartaumm nd gatbl NOCTYMNNEHUA HA PEMOHT
MOXHO OLEHNTBb BPEMSA 3KCnnyataumm B AHAX. [10CKONbKY B TeENegOoHe HE NPEeAYCMOTPEH aBTOMAaTUYECKUN YyHET BPEMEHM
aKcnnyataymm, Konm4ecTeo paboumx 4acoB OUEHUTb HEBO3MOXHO. [103TOMY DbINO NPUHATO pPELLEHNE U3MEPATL BPEMSA
3Kcnnyarauum B gHsX, a He B Yacax.

ObLwee KONMMYecTBoO TENeMOHOB, HAXOASALWMXCS B 3Kcnnyatauum, n3obpaxeHo B Buge rpaduka Ha pucyHke B.1. B
TeYEHNE HEKOTOPOIO BPEMEHWN 3TO KONMUYECTBO SABISETCH NOCTOAHHBIM U cocTaBnseT 1966 tenedoHoB. [lpogaxa sToun
MOZENK 3akoHYUnack. [Nepeble TenedoHbl, KOTOPbIE MNOCTYNWUIIN HA PLIHOK, BbINK NponaseaeHsl 33,5 mec Ha3an (2,8 r.), a
nocneaHnn — 10 mec Ha3aga.

N(t)
- -------
- i ‘--

5 10 15 20 25 30 35

Bpemsa paboTthl {, MecC

0

Pucynok B.1 — Obuiee konnyecTtBO CUCTEM KaK (PYHKLUA BPEMEHW SKCNNnyaTaynm

CHavana na3rotoBuTerb onpeaensieTr KONMMYeCcTBO €XeMeCHAYHO NMPOBEAEHHbIX PEMOHTOB, a 3aTeM OeNINT ero Ha
obLLEeEe KONMYECTBO N3rOTOBMNEHHBbIX TeNedoHoB. [Tony4veHHbIM rpaduk npuBeaeH Ha pucyHke B.2. MOXHO 3aMeTUTb, YTO
NPOUEHT OTKaA30B TeneMoOHOB B TEYEHNE MECsILLAa KonebneTcs, Aaxe ecnu B TenedoH He Bbl10 BHECEHO HUKAKNX N3MEHE-
HUK. KonebaHusa npoueHTa OTKA30B Bbl3BaHbI:

a) OTKNOHEHUSAMU NPU BbINOMHEHUN PEMOHTA;
b) nameHeHnem obbema Npoaax, NoOSABNEHNEM PAHHNX OTKA30B.

[ToaTOMY 3TK CTaTUCTUYECKME JaHHbIe HE MOAX0AAT AN NPUHATUSR aAMUHUCTPATUBHbIX PeLIEeH UNnu AeNCTBUN NO
YIYYLLEHWIO.
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[lpoLeHT 0TKa30B B MecsiL
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KanengapHoe BpeMs, MecC

PUCYHOK B.2 — Konn4yecTBo pEMOHTOB 3a MECSL KaK 40NsA COBOKYMHOCTW

BMeCTO BbIMMCNEHUSA MHTEHCUBHOCTU OTKA30B (HaNnpumep, NpoueHTa 0TKa30B 3a MECSL) CTPOSAT COBOKYIMHYIO KPU-
BYI0 B BUAe rpadmka M(1t), npueeaeHHoro Ha pucyHkax B.3 n B.4 c gposeputenbHbIMU rpaHnuamMmm ans ypoBHA gosepus 99 %.
AHann3a rpaduka nokasarn, 4Yto npobnema Bbi3BaHa paHHUMK OTKaszamu. [MoaToMmy Ha NPeanpUATUN-N3rOTOBUTENE DbINK
npeanpuHATLI AENCTBUS AN YMEHbLUEHNUS paHHUX 0TKa30B. OgHako ba3oBasi KOHCTPYKUUS SIBNSETCS NPUEMIIEMON ANS
BPEMEHMU, HA KOTOPOE paccunTaHa gaHHas npoaykumsi. MOXHO 3aMeTUTb, UTO TeNeOHbI MOCTYNANn Ha CEPBUCHOE 0D0CYy-
XUBaHUE nocnegoBaTernbHO B TEYEHME NEPBbIX 5 mec. PaHHMe 0TKa3bl NOSABNANUCL NPUONM3anTenbHo Yeped 7 — 13 mec
JKCnnyarayum,.
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Pucynok B.3 — ['padumk M(f)
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M(t)

40,0
-----:
OueHka kpueoun M(t) n ee ____.....-
AoBepuUTerbHble rpaHuLb -
..
/ ”~ M(t) onst NOCTOAHHOIO
napamMeTpa noToka OTKasoB
m-----

35
BpeMﬂ aKcnnyaTauHu f, mec

20,0

PncyHoK B.4 — Kpusasi M(1) ¢ goBepuTenbHbIMKU rpaHnuamm ans yposHs gosepusi 99 %

Insa Toro 4tobbl NOoATBEPANTL, YTO OCHOBHOW NMPUYMHOWN SIBMAKOTCH paHHUE OTKa3bl, KONMMYECTBO MPOBEAEHHbIX
PEMOHTOB TENEMPOHOB OTPAXEHO HA rpaduke, n3obpaxxeHHOM Ha pucyHke B.5. Ha rpaduke BnaHo, 4to 75 % tenedoHoB
HUKOr4a He PEMOHTUPOBAINCE, 22 % PEMOHTUPOBANNUCL OAWH pas, 2 % nogBepranucb PEMOHTY ABaXabl. Tonbko 1 % Tene-
dooHOB nogseprancs peMoHTy bonee AByx pa3. ITOT aHanNM3 no3BONIAET N3rOTOBUTENIO NPEKPATUTL NPOBEPKY, ECINN TENEe-
doH Bbln OTPEMOHTMPOBAH A0 HACTYNIEHUS BbIMUCIIEHHOW HApPabOTKM A0 OTKaza/mexay oTkaszamu. ITO ynpowaer
aHarnwus, Tak Kak TONMbKO AaHHbIE N3rOTOBUTENSA MOTYT ObITb UCMNONb30BaHbI AN BbIMUCITEHUN.

80
70
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o0

40
30

20
10

0 L p—
0 1 2 3
Konn4yecTBO PEMOHTOB

Il MpoueHT TenedoHOB

PucyHok B.5 — KonnyectBo peMOHTOB TENeOHOB
Ha puncyHke B.3 BUAHO, YTO OTKa3bl HAYNHAIOT NOABNATLCA NOCI1E HEKOTOPOro BPEMEHW IKCNNnyaTaunm, nx Konn4yec-

TBO MeIITEHHO YBENNYNBAETCH, NOCKONbKY NoTpedbuTtenu caatot TenedoHbl B peMoHT. OUeHKa napameTpa noToka 0TKa30B
coctaensieT 5,5 % B rog nocne 15 mec akcnnyartauun. [NpoueHT 0TKa30B B Te4eHue nepeoro roga (rapantmsa) — 18 %.
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[MpnnoxeHwne C
(cnpaBo4HoOe€)

[ToaroToBKa AaHHbLIX 3KcnnyaTauuu gna adHanusa M(f)

C.1 MeToagbl aHann3a gaHHbIX 3KCnnyaTaumm

MeToa noctpoenusi rpadpuka M(f), npuBeaeHHbIV B HACTOSALWEM CTAHAAPTE, MOXET UCMONb30BaTLCA AN nAeHTUP K-
Kauum neprnogoB NOCTOAHHOIO napameTpa noToka 0TKa3oB No gaHHbIM 3kecnnyartauun. Metoa no3sonsetT ngeHTuuumnpo-
BaTb Mepuoabl pPaHHUX OTKA30B W ONpeaennTb MNPOUEHT pPaHHUX OTKA30B. Kpome TOro, Merto[ MoO3BONSET
naeHTNOMUNpPOBaTh NEPUOI bl M3HOCA U ONPeaennTb HAPaADOTKM A0 OTKA3a M NapamMmeTp NOTOKa OTKA30B NPU NPeanonoxe-
HUW, YTO OH NMOCTOSIHEH.

LacTo opraHmsaumm XoTaT BECTU MOHUTOPUHT NOSBIIEHNA OTKA30B B 3KCNIyartaunuy ans OUeHKU 3aTtpaT B TEHEHNE
rapaHTUUHOrO Nepuoaa, a TakKkke Ans HakonneHunsa nHdbopmauum 0 HAAEXHOCTU N NOBbILWLEHUN HAOAEXHOCTU ODBEKTOB,
HaXo4sAWMXCs B 3KCnyatayumn.

C.2 Konn4yecTBO OTKA30B 3a nNepnoa BpeMeHw

LacTo opraHn3aynm aHanum3npytoT CTaTUCTUKY O KONMMYECTBE OTKA30B 3a YKa3aHHbIM Neprnoa BPpEMEHN, HANPUMEP 3a
mecsy. Jns aToro Heobxoanmmo onpeaennutb KONMMYECTBO OTKA30B 3a KaXXAbI TAaKon nepuoa sBpemern. OaHako Takon aHa-
T3 4acTo BBOAWUT B 3abnyXaeHue, Tak Kak B HEM HE YYUTBIBAETCS KONTMYECTBO OO BEKTOB, HAXOASWMXCSH B SKCNyaTtauun.
ITOT nNapameTp 4YacTo Ha3bIBAOT COBOKYMNHOCTLIO B 3KCNNyaTauuu N COBOKYNHOCTbIC B COCTOAHUU pUCKa (F"AR1 )).

C.3 lNpoueHT 0OTKA30B 3a Nepuoa BpeMeHwn
Korgpa PARnameHseTcs, KONMYeCcTBO PEMOHTOB AENATHA 06 beM COBOKYNHOCTU B 3KCNIyatauum n onpeaensioT Npo-
LEHT OTKA30B 3a yKa3aHHbIN Nepnoa BpeMeHMW.

[TpumeyaHwmne—IlpoueHT 0OTKA30B 3a Nepmnoa BPeMeHU 4YacTo Ha3bIBAOT 3aABNIEHHOW MHTEHCUBHOCTBIO.

UTOObI BLIMONHUTBL 3TU pacyeTbl, OpraHmn3aumst JonXHa onpeaennTb KONMMYeCcTBO NPOBEAEHHbIX PEMOHTOB UIU Npe-
TEH3MU 3a KaXXa bl NEPUO BPEMEHM (HANMPUMEP, 3a KXAbIN MECSL) M KONNYECTBO ODBEKTOB, HAXOAALWMXCH B IKCMNyaTa-
LMXN B 3TOM Xe mMmecsiue (COBOKYNHOCTb B 3kcnnyartauuu, T1.e. PAR). 3Haunt PAR MOXeT ObiTb BblUMMCEHA MYTEM
NpnbaBNeHNA KONMMYeCcTBa 06 bEKTOB, HAXOAALWMXCH HA OOCNTYXMBAHUW, K KONUYECTBY OO BEKTOB, HAXOAALWMNXCH B SKCNNya-
Tauun, U BbIMNTAHUA KONNYECTBA OO BEKTOB, N3bSATLIX U3 UCMONB30BAHUSA (YTUNN3NPOBAHHbLIX). OLUEHUTL KONMNMYECTBO 00 b-
EKTOB, U3BATBIX U3 UCMONb30BAHUSA, YacTO SIBMNSIETCH CIOXHOM 3a4a4eln, TaK Kak OHM MOryT ObiTb NpogaHbl Apyromy
none3oBartento. IHorga TpygHo Takxe onpeaennTb, korga obobekT bbin noctasneH Ha obenyxueanue. [lnsa bonee To4HOro
onpeaeneHns BpeMeHN NpeabABIEHUA HA PEMOHT HacTO NCNONb3YIOT AaTy NOCTaBKU UMW gaTty npogaxuv. Ecnn Bpems, Kor-
0a 06bEKT HAXOAUTCH HA XPaAHEHUN TN Y ANCTPUBBLIOTOPA, SBNAETCH OYEHb HE3HAUUTENBHbLIM, 4aTa U3rOTOBNEHUA MOXET
ObITb NCMONB30BAHA KaK OLUEHKa AaTtbl NOCTAHOBKN NMPOAYKUMKN HA obcnyXuBaHue. [1o3TomMy COBOKYMNHOCTb B UCMONb30Ba-
HUK YaCTO MOXHO onpeaenuTb NPUbNU3nTenbHO TaK:

PAR = 00beKTbl, NMOCTABMNEHHbIE HA PbIHOK, + 0O BbEKTbI, NPOAaHHbIE B TEHEHUE PpAcCMaTPUBAEMOro Nepnoaa BpemMe-
HN, — ODBEKTbI, U3bATHIE B TEHEHNE pAaCCMATPUBAEMOro Nepnoaa BpEMeEHM.

Tak Kak opraHm3aumio rnaBHbIM 0Bpa3oM MHTEpPECYEeT CTAaTUCTUKA AAHHbIX IKCNNyaTaumm B TEYEHMNE raPaHTUNHOIO
nepnoaa BpeMeHU, HeonpeaeneHHoOCTb, BbI3BAHHAA U3BATUEM, YAaCTO UMEET MEHbLLEE 3HAYEHME.

Ecnv napameTp NoToKa OTKA30B NPOAYKUUN SABNAETCHA NOCTOAHHBIM BO BPEMEHN, TO NPOLEHT OTKA30B B TEYEHNE
NPOAOIIKUTENBHOIO Nepnoaa BPEMEHU SBNSAETCH MEPON BE30TKA3HOCTU NPOAYKUUN U MOXET ObITb XOPOLWEN OLEHKOW
byaywmx 3aTtpart BrapaHTMmHbiv nepmnog. Ho ecnnnapameTp noToka 0TKa30B NPOAYKLUN SBNAETCH HE NOCTOSHHBIM BO BPE-
MEHW (HanpuUMep, U3-3a paHHUX OTKA30B), UCNOMb30BaHWE MNPOLUEHTA OTKA30B 3a paccMaTpUBaAEMbIN Nepuo] BPEMEHU
MOXET BBECTU B 3abnyxgeHune.

Ecnun HapgeXHOCTb NPOAYKUUN NOBLILLAETCH, 3TO HE Cpa3y NOBMUSET HA CTAaTUCTUKY, TaK KaK Ha Hee ByayT BNUATb
KONUYECTBO ODBLEKTOB C HU3KOM HAOEXHOCTBIO, BCE €le HaxoasWwmxcss Ha pbliHKe. [10 3ToOn npuynHe pekomMeHayeTcs
NCMONb30BaTh OTAENBHYIO CTATUCTUKY ANA YNYYLWEHHbLIX 0O BEKTOB, HANPUMEP HA OCHOBE HOMEPa, CEpUKN, TUNA, Koaa nap-
TUW UINX JaTbl U3rOTOBINEHUS.

C.4 Kpusbie M(f)

Ecnn namenenne napameTtpa noToka 0TKA30B BO BPEMEHU HEM3BECTHO, HEOBXOAUMO YUMTbIBATb HAPABOTKN OTKA3AB-
Wnx 06bekToB. HapaboTka MmoxeT ObITb M3MepPEHa B Yacax Unun aHsx (kanengapHoe spems). Kpusas M(f) B Buae COBOKYNHOro
KONMMYEeCTBA UNY NPOLEHTA OTKA30B NpeacraBnsaeT cobon PyHKUMIO HApPaboTKKU, a HE KaneHaapHoro Bpemenmn Kak B C. 3.

B HEKOTOPLIX Crnyvasix N3BECTHO TOYHOE 3Ha4YeHUe HapaboOTKN, HANPUMEP NPU UCMONBb30BAHUN CHETHNKA BPEMEHN
NN JPYIrMx CHETHNKOB (Hanpumep, 04oMeTp B aBTOMODUIE, CHETUMK KONUW B POTOKONMMPOBAIbHOM YCTPOUCTBE U T.MM.). B
OPYrux criydasx Heobxoanmo onpeaenntb OLEHKY HapaboTkn. Ecnn HapaboTKka 3a AeHb HEM3BECTHA, HO MOXET CHUTATbLCS

ﬂpH6ﬂH3HTEﬂbHO I’IOCTOFIHHOI:“I, AJA onpeaerieHns Hapa6OTI{H MOIYT NCNoJb30BATbCH AHU BMEeCTO HaCoOB.

1YPAR — Population at risk.
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B cootBeTcTBUM € C.3 Bpems (T.€. 4aTy) NOCTAHOBKN OB BLEKTOB HA 0BCNYXMBAHNE MOXHO ONpeaennTb Ha OCHOBE:
- AaTbl NOCTABKU KOHEYHOMY NMOMb30BaTEeN1o;

- AaTbl 3aKynKU/npoaaxu;

- AaTbl NOCTABKN ANCTPUDBLIOTOPY;

- AaTbl N3roTOBIEHUS.

HekoTopble opraHnsaumm TpebytoT, 4Tobbl NOTPEbUTENDL yKasan B PErMcTpaumoHHON KapTe, korga obopyaoBaHme
ObINO NOCTaBNEHO Ha 0BCcNyXMBaHWe. B TO e camoe BpeMsl UCNONb3yeTcs KapTa noTpebutensa ans peMoHTa B rapaHTun-
HbIM Nepnog (Hanpumep, NPpodunakTnieckoe obCnyxmBaHue) n ganbHenWnX A4eNCTBMN MapkeTuHra. Opranmnsaums byger
TaKKe UMeTb HAMMEHOBaHWE 1 agpec NoTpebutens B cny4vae ot3biBa npoaykumn. OgHako He Bce NoTpebutenn Bo3BpaLla-
10T KapTy, TAK KAK BO3BPAT KapPTbl BO MHOIMMX CTPaHax He SIBNAETCH 00s3aTeNnbHbIM YCINOBMEM AN NPOBEAEHUA TAPAHTUNHO-
ro ob6cnyXmMBaHus.

B cnyyae, korga npoaykums nosiBNsieTCA B TOProBov CETU C UAEHTUMDUKALNOHHBIM KOAOM (Hanpumep, MoObUNbHbIE
TenedoHbl), MOXXHO NCNONb30BaTh BPEMSI NEPBOro NosiBNeHNst NPoAYyKLUK B CeTU 0BCNY>KMBaHUS.

BaxHo, 4TobBbl 04HO U TO Xe onpegeneHne BpeMeHN NOCTAaHOBKU NPOoAYKUMK Ha OBCnyXMBaHUE NPUMEHSNOCH KO
BCceMm obbekTam. Ecnu ectb pasnuumsa, Hanpumep Mexay pblHKaMKU UMK KaHanamm pacnpegeneHms npoaykunm, PEKOMeH-
OyeTCcs MPUMEHSATb OTAENbHYIO CTATUCTUKY ANA KAXA0ro roMoreHHoro Habopa gaHHbIX.

OB beKTbl, 0 KOTOPbIX U3BECTHO, YTO OHM DbINK N3BATHI N3 NCNONb30BAHUSA, JOMKHbI ObITb BKNtOYEHbl B PAR TONBKO
00 MOMEHTa BPEMEHU (4AaTb!) U3BATUA UX U3 UCNONBb30BaHUA. Takum obpasom, PAR oLeHMBAIOT ANS KaX40ro nepunoga Bpe-
MeHW. B cnyvae, korga AncTpmnbboTop 0653aH 3abnpaTtb U3BATYIO NMPOAYKLUMIO, TAKME AaHHbIE MOTYT BbITb NErko cobpaHsbl.

Insa oTkazaBwmnx 0OBLEKTOB OLEHKA BpeMeEHU (AaTtbl), KOrga oHmM Bbinn nocTtaeBneHbl HA O06CNyXnMBaHne n Bpems
(aaTa), korga obbeKT oTKasarn, MoryT obiTb onpegeneHsl. HapaboTky 40 0TKa3a vacTo MOXHO OLEHUTB (B NOPSAKE Npeanous-
TEHUS) C NOMOLLLbIO:

- HAONAAeMOro 0TKaaa;

- BPEMEHU U3BATUSA OOBEKTA U3 NCNONb3OBAHUSA;

- BpEMEHM OTNPaBKM 06beKTa Ha BOCCTAHOBNEHUE;

- BPEMEHN NONYYEHNS 0OBbEKTA N3 PEMOHTA.

Ecnu n3BeCTHbI 3TN AaHHbIE, MOXHO BbIMUCIIUTL HAPABbOTKy A0 oTKa3za. [locne Bo3BpaweHus obbekTa U3 pemMoHTa
MOXeT DbITb ONPeaeneHo BpeMs, Korga npoaykums 6yaeTt CHoOBa NOCTaBneHa Ha 0bcnyXnBaHue, T.€. MOXET BbITb BKIHOYE-
Ha B PAR. [Insa 6onbworo PAR (Hanpumep, 4nsi noTpebuTENbCKNX TOBAPOB), KOraa BpeMs peMOHTa Mano, a NpouUeHT OTKa-
30B HU3KUWN, BPEMEHEM PEMOHTA MOXHO NpeHebpevb.

KanengapHoe BpemMs NpoBeAeHNA aHanm3a 0TKa30B Ha3bIBAOT 4aTON COCTOSAHUSA. [Ina kaxaoro 06bekTa, y4nThbiBa-
emoro B PAR, HapaboTKy BbIYUCNAKT KaK pa3HOCTb MEXAY BPEMEHEM, KOraa 06beKT bbin NoCTaBnNeH Ha 0bcnyXuBaHue, u
0ATON COCTOSAHNS. DTO MOXHO NENKO BbINMOITHUTB C NOMOLLbIO KOMMbIOTEPHOW NporpamMmmel. B cnyvasx, korga o6 ekt He nme-
eT PerncTpaunoHHOro Homepa (LITPUXOBOro Kogau 1.n.), Ansa @opMmMpoBaHns NapTUN 06 BLEKTOB, MOCTABMNEHHbIX HA 0BCNY-
XUBaHMe NpubNmnanTenbHO B OQHO U TO XXe BPEMS, MOXXHO UCMONb30BaTb HOMEpPa napTum Npu narotoneHunun/npogaxe. B
aTomMm cnyvae PAR BbIYMCNAOT Kak PyHKUMIO HApaboTKK, a He kKaneHaapHoro spemeHn kak B C.3. Kpusyto M(f) ctposiTBBuae
rpadonka B COOTBETCTBUU C YKA3AHNAMW, NPUBEAEHHBIMN B NPUNOXEHUSAX A n B.

KpuBasi oTobpa)kaeT KOnM4eCcTBO OTKA30B Kak PyHKUMIO HapaboTkn. [1oaTomy oHa He 3aBucut oT PAR 1 BpemMeHu, Kor-
0a 06BEKTbI NOCTYNUNY HA PbIHOK, AaXe eCNy nNapameTp NoTOKa OTKA30B SABNSETCH HEMOCTOSAHHbLIM. 15 BbISBITEHUS NEPUO-
OOB MNOBbLIWEHUS HAOAEXHOCTU PEKOMEHAYETCH 3aHOBO CTpouTb rpadpmk kpmBon M(f) npn BHECEHUU CYLWECTBEHHbIX
N3MEHEHNN B NPOAYKLUIO UNK CTPOoUTb rpaduk kpueon M() oTAenbHO ANS KXA0ro Npon3BoACTBEHHOIO roga unv KBaprana.

KpnByto MOXHO NCNONb30BaTh AN M AEHTUPUKALUMKN NEPUOAOB NMNOCTOSHCTBA NapamMeTpa noToKa 0TKa30B U 4115 ero
OoUeHKN. Kpome TOro, KpUByH MOXHO MCNONb30BaTh 4N1A MAEHTUMUKAUMN paHHUX OTKA30B, NPOLUEHTa PpaHHNX OTKA30B U
0CODEHHOCTEN PaHHMX O0TKa30B. KpnBYO MOXHO TakXe MCNonb3oBaTh AN naeHTudmnkaumm nepnogoB N3HOCAa N OLEHKN
HapaboTKn 40 NEePBOro 0TKa3a n napameTpa noToka 0TKa3osB B Nepuno n3Hoca.

dopma KpUBOW AET BaXXHYI0 MHPOPMAaUUNIO AN OUEHKM OXngaemblX 3aTpaT B TEYEHUE rapaHTUMHOIO nepunoaa v
yrpaBneHnsi NoBbiLWEeHWEM HAAEXHOCTN. BbliAensoT TPY OCHOBHbLIX (DOPMbl KPUBOW.

[lepBas popma — npsmas, Npoxoaswas yepes Havyano koopavHart. [lapameTp NoToka OTKA30B NOCTOSIHEH U €ro
OLEHKa paBHa yrrinoBoMy KO3QMOUUNEHTY NPSAMOWN.

BTopasa popma — KpuBasi, KOTopas B Ha4Yane KoopamHaTt BO3pacTaeT, a 3aTeM BblpaBHMBAETCs, Npubnnxasch K
NPSAMON, NepeceKatoWwen ocb Y Bbllle HyNs (CM. pucyHok B.3). B aTtom cnyvae nmerotes paHHue 0TKa3bl.

TpeTtbs hopma — npsiMas NMUHKSA, Nepecekarowas ocb Y HUXe Hynsl. B aTom cnyvyae nmeeTcs nepmnoa BpeMenmn 6ea
OTKa30B (MK NeEPMOo C HE3HAYNTENBbHbIM KONMMYECTBOM OTKA30B ) 40 HAPabOTKN, COOTBETCTBYIOLLLEN NEPECEUEHNIO NPSMON
¢ ocbio X. Tak kak kpusble M(t) Takon popmbl 0O6bIMHO COOTBETCTBYIOT U3HOCY, HAKITOH NPSAMON (NapamMmeTp NoToKa OTKA30B)
0ObIYHO ObIBAET BbICOKUM.

PekoMeHayeTcs cTponTb rpadounk kpueown M(f) ans OCHOBHBIX BUAOB OTKA30B MU A5 OTKA30B OnpeaeneHHOro Kom-
NOHEHTa UNu Mmoayns. Takon rpauk MOXET AaTh Ba)XXHYH0 MHpOpMaUMIO 4N NONCKa HEUCTNPAaBHOCTEN U NOATBEPXAEHUS
3P PEKTUBHOCTU AENCTBUN MO YNYHLLEHNIO.

C.5 HyBCTBMTENbLHOCTbL K HEeonpeaeneHHOCTN AaHHbIX

Bo MHOMMX cny4asix gaHHble 0 HapaboTKax n 0TKkasax M3BECTHbI C HEKOTOPOW HEONPEeAENeHHOCTbIO. [103TOMY BaXHO
TO, KaK 3T1a HeonpeaeneHHoCcTb BNUsieT Ha Kpueyto M(f). Heobxognmo oTMeTUTL, YTO 3Ta HEONPEAENEHHOCTb HE UMEET
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OTHOLLEHWUS K YPOBHAM AOBEPUS, paCCHYUTBIBAEMbIM B COOTBETCTBUM C NpUNoXeHnem B. HeonpegeneHHOCTb A4aHHbIX BITUS-
eT TONbKO Ha YacTb M(l) 4O TOW TOYKK, C KOTOPOW NPEBPALLAETCH B NPAMYI0 NUHWUIO. [103TOMY OLEHKM napamMmeTpa NoTOKa
OTKa30B ONpeaensitoT Ha OCHOBE y4YacTKa kpueon M(f), npeacrasnstowero cobom npsamyto nuHuio. OgHako pacctosHue go
TOYKM, HAYMHAs C KOTOPOW KpuUBas NMpeBpawiaeTtcs B npsamyto nuuuio M(f), 3aBUCUT OT HEONpPeaeneHHOCTU AaHHbIX. B
obLeM crnyvae HeonpeaeneHHOCTb JaHHbIX BPEMEHMU, KOrga npoaykumns deina npegabsBneHa Ha 0bCcnyKuBaHume, nepemec-
TUT BCIO KpmBYo M(f) BnpaBo n nameHut ee popmy B COOTBETCTBUU C pUCYHKOM B.4. [ToaTomy oueHka HapaboTKu A0 0TKa3a
A5 paHHUX OTKa30B byaeT numeTtb Bonee BbICOKNE 3HAYEHUA U3-3a HEONPeaeneHHOCTU JaHHbIX. UTobbI n3bexarb 3Toro,
opraHusauuns gofmkHa npeanpuHAaTb YCUNUs Ans NonyyYyeHns Kak MOXXHO bonee TOYHbIX NCXOAHbIX AaHHbIX.

C.6 KakymeHbWHNTbL HeonpeaereHHOCTb AaHHbIX AKCnnyaTaumm

[1na Heckonbkux BonblIKMX cUCTEM MOoTpebutens n/nunmn dpuraga, BoINOMHAOLWAA PEMOHT, AOMKHbI OUKCUPOBATL
OAHHbIE O PYHKUMOHUPOBAHUN, OTKA3aX, TEXHUYECKOM 0DCNYXMBAHMN N PEMOHTE NPOAYKLUMK B CrieumnanbHOM XypHane,
KOTOPbIV MOXET ObITb SNEeKTPOHHbIM.

[nsa Takon Npoaykumum, Kak noTpedunTenbCKNe TOBapbl, YacTo TPYAHO NOMYYNUTb TOYHbIE AAHHbIE CO BCEX PbIHKOB.
[To3TOMY M3roTOBUTENDBb MOXET BbIOpaTh OAMH NN HECKOIBKO TUMNUYHbLIX PLIHKOB U MPEANPUHATE YCUInUs Ans NonyyYeHns
TOYHbIX AAHHbIX 3KCNNyaTtauun, a AaHHble ¢ APYrMX PbIHKOB NpoaHanmanpoBartb bonee rpybbiMm metogamu, Hanpumep
onpeaennTb NPOLEHT OTKA30B B Te4YeHne bonee AnnTenbHOro BpeMeHMN.

Ecnn He BeCb PEMOHT BbIMOMHAET U3TOTOBUTENDBb WUIU €ro nNpeacraBuTerNb, TO U3rOTOBUTENb MOXET 3aKIMIO4YUTb
cornaweHmne ¢ 0aHON UM HECKONBbKUMK OpraHnsaumnsmMmmn no ob6Cny>XMBaHUQ/PEeMOHTY Ans nNony4YeHus JaHHbIX OT HUX.
OaHako ecnu onpeaeneHHas rpynna notpebutenen He 06s3aHa NCNonNb3oBaTb KOHKPETHLIWM NYHKT 00CNYXMBaAHUS/PEMOH-
Ta (Hanpumep, Yepes rapaHTUNHoOE cornaweHue), Bbivncnenne PAR CTAHOBUTCSH OYEHb TPYAHOW 3aa4eEN.

Opyron cnocob ymeHbLWeHUa HEONPEeaAEeNneHHOCTU AaHHbIX 3aKMI0YaeTCH B TOM, YTODbI BbIOpaTh NapTuio 06 bEKTOB
(Hanpumep 1000 ob6LeKTOB), pacnpeaensiemMblX Yepes 04HOro ANCTPUOBLIOTOPA TaKMM Crnocobom, HYTobb! OBbINO N3BECTHO,
Korga oHu Obinn nNpeabsBneHbl Ha obcnyXuBanmne. Kpome Toro, Heo6xoanmo, YTobb! 3TN 00 BEKTLI OBCNYXMBANUCH B CNe-
LManbHbIX NYHKTaX 06Cny>XMBaHUA/PEMOHTA, KOTOPbIE ByayT coobwaTb BCO MHpopmMaunio 06 obbekTax napTum.

B HEKOTOPLIX Cnyvyasx gaHHble, HANPUMEP HapaboTKa M KOAbl OTKa3a, MOryT ObITb 3aperMcTpPupoOBaHbl HENOCPE-
OCTBEHHO HA 0DBEKTE M NO3XKE BOCCTAHOBIMEHbI. B HEKOTOPLIX Cryvasx aTn gaHHble MOryT ObITb CHUTAHbI ANCTAHLWNOHHO,
HaNMpUMep y CUCTEM, CBA3AHHbIX C KOMIMNbIOTEPHLIMU CETAMM.
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CBegeHNA 0 COOTBETCTBUN

Tadbnwua D.1

[OCT P MOK 60605-6—2007

[MpunoxeHune D
(cnpaBo4HOe€)

HauuoHanbHbIX cTaHgapToB Poccunckou ®epepalmv CCbiNMOYHbIM
MeXAyHapogHbIM cTaHgapTam

OBo3HavYeHune CCbINOYHOro
MEeXOYHApOOHOro craHaapTa

Obo3Ha4veHue 1 HAMMEeHOBaHUE COOTBETCTBEYHLWEro HaunoOHaNnbLHOro CtTaHgapTa

MOK 60050-191:1990

*

MOK 61649:1997

[[OCT P 50779.27—2007 (MK 61649:1997) Cratucrtnyeckne metoabl. Kputepum

cornacusi U JOBepuUTENbHbIE MHTEPBanbl ANs pacnpegeneHus Benbynna

MOK 61710:2000

[[OCT P 50779.28—2007 (M3K 61710:2000) Cratuctnyeckmne metoasl. Ctenen-

Has mogenb. Kputepumn cornacmsa n Metoabl OLEHKU

* COOTBETCTBYHOLWMMA HAUMOHAaNbHbIM cTaHAapT oTcyTeTBYET. [ockonbky s3bikn M3K 60050-191 BkntovatoT B cebs
PYCCKUN, pekoMmeHayeTcs HenocpeacTeeHHoe npumeHeHne MOK 60050-191.
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YOK 658.562.012.7:65.012.122:006.354 OKC 03.120.30 159

KntoueBble crnioBa: MHTEHCUBHOCTb OTKA30B, NapaMeTp NoToKa 0TKA30B, CyMMapHas HapaboTKka, A0BEpUTESb-
HbI MHTepBan, YpoBeHb 3HAYMMOCTH
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