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BreneHle

OIHMM U3 CCHOBHHX CBOWCTB ODOpyROBaHMA DJMEeKTPOCBA3N SB-
ARETCA PEeMOHTOUPHUroAHocTs. Hanbonee ynorpebHuTesnbHOR Xapakre-
PUCTUKO! AAA OUEHKKM PEeMOHTONPUTONHOCTH SBANETCH CpefiHee BPEMSR
BOCCTAHOBNEHHUS. B HacrToameM CTAHAapTe MALOXeHa MeTOAuKa pac-
YyeTa CpeAHOIo BpeMeHU BOCCTAHOBJ/AeHWst obopyAoBaHKA J/1eKTPOCBA-
an, uMesero BAOYHO-MOAY/AbHYX KCOHCTPYKUHWO. PelayapTaTH pacue-
TOD CpefHero BpeMeKd BOCCTAHOB/CHUA MCHONLIYRTCH paspabBorud-
KOM JUIS CONMOCTABACHHUA ¢ TpebOBAHUAIMKM [0 pPeMOHTONPUTORHOCTH,
YCTaHOBAEHHLMU B T3 (TY) Ha obopynoBaHWe 3/eKTpoCBA3U, a TaK~
Ke 19 BLIABNEHUS M yCTpaHeHus "caabux Mecr" B obOpyROBaHHA B
npouecce ero KOHCTPYHMPOBAHUA.
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CTAHAAPT OTPACIAMU

METOAUKA PACYETA CPEJHEIO BPEMEHW BOCCTAHOBAEHWA
OBOPYIOBAHUA 3IMfEKTPOCRA3IN

Jlata seemenns 01.01.1997 r.

1 O6nacths nNpUMeHeHUSs

Hacrtosigui CTaHAapT yCTaHABAMBAEeT MeTOlIMKY pacueTa cpef-
Hero BpeMeHW BOCCTaHoBfeHns paboTocnocobHoro coctosnus obopy-
AOBAHUA J/AEKTPOCBA3U (nanee - obopyHoBaHMe), MCNOALIYEMYO NpPH
paspaboTke KOHCTPYKTOPCKOMR AOKYMEHTALIHUH TexXHUYECKUX YC/A0BUA
H NporpaMM MCNLTaHUA obopylnopaHuA. CTaHJapT NpegHalHaueH a1
HMCNoNL30BaHUA Npy pa3paoTKe, UCHHTAHMAX U ONpUeMke o6opyRoBa -
HMS 2/eKTPOCBRIM, a TAKXKE MPY IKCIUIYATALMHU AN OLeHKH Hajek-

HOCTH NO peaynpTaraM c60pa U aHanAMla CTATUCTHYECKOro MaTepua-
na.

2 HopMaTHUBHBIE CCHIAKK

B nacroayeM cTaHJZapTe MCHOMAbLIOBAHB CCH/JAKM  Ha crasgapr
'OCT 27.002-89 HageKHOCTb B TexHHKe. CCHOBHBE NMOHATHA.
TepMUHb M OnpenesIeHnst

Usnanue oduuMaabHOe llepenenarsa pocapeweHa
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3 OBo3HAvYCHUA H COKpPAlleHH A
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cpenlsae BPOMSA BOCCTAHOBAENHUS OGOPYNOBAHMUNA;
ppeMA BOCCTAaHOBAEHUs 1-r0 oTkasza;

KOAKXYEeCTRBO OTKA3OB;

cpeaHee DppeMs OThCKAHMUA OTKaza,

cpenHee BpeM:A TeXHUYECKOH D3ALEPXKH;

cpeflHee BpeMsi YCTPAaHeHUS oTkaza;

cpenHee BpeMsi NPoBepkn QYHKUHOHMPOBAHMSA ;
cpejlHee BpeMsi OTHCKAHWUS HewchpaBHOro
YCTPOMCTBA B TpakTe (KaHalle, CHCTeMe, CETH);
cpeflee BpeMs OTHCKAHUA HeucnparRHoro T3A3
(610Ka) B 3ABCAOMO HEUCNPABHOM YCTPOACTBE
(BKAOGYHAR BpeMst YCTPAHEHUS oTKaza W BpeMg
NPOBEPKU  DPYHKUVOHUPOBAHWA) ;

YUCAC ABAPUAHBX KHOMKATOPOB, TG KOTOPHN
onepaTtop onpefenser PakT orkasza ofopynopaHus,
BpeMs OleHKH COCTOSHWA j-Io MHAKMKATOpA;
BEPOSTHOCTDL OOHApPYyXeHus oTkasza ofopyROBaHHSA
BCTPOSHHAM NPOTPAMMHO ~ANTIAPATHHM KOHTPOAENM;
CpenHee BPeEMR OTHCKaHHA HeUCNpPpaBHOTTH B
TpaxkTe (Kakane, CUCTEeMe) C TOYHOCTLO no
YCTPOMCTBA € WCTNOALIOBAHMSM CPeACTB KOHTpROASR,
XapakTepulypliMx COCTOSHKMe TpakTa (kahana,
CUCTEME) B LenoM;

MHTEHCHBHOCTE OTKAa30B T33 (Hncka) obopynoBaHusA
i-ro Tuna;
HHTE@HCYBHOCTh OTKa30B T33 (Bnoka) obopynoBaHHR
i-ro Tuna, obHapyxMBaeMpx CUCTEMOA KOHTpOJS
paboToCnocobHOCTH ;

YMCAo TUnos T33 (Buoxop) B oBopyloBaHdM;

flon HHAKKATOPOM
curHanpHag AaMnoyxa v T.4.)},

oBopy AOBAHMSA .

NOHWUMaeTCs D/EMEeHT WHAUKAlUMU (HanpuMep,

YCTAHOB/ASHHB HA /ULIeBLX naHensax
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4ncao TI3 (6nokoB) i-ro TMma B cocTaBe o6opy-~
AOBauKs ;

KONUUeCTBO MOoCACHOBATE/NLHO BLNOARACMUY olepa-
UHIt B anropMTMe BOCCTAHOBISHUS TpRakTa (vaHana,
CUCTEeMH ), obecneynBanviyX OTHCKAHHE [AHHOIO
YyCTpoACTBA NpH ero oTxasjse;

cpejiHee BpeMsa BulllOAHEHWS 1-OH onepauuu B anro-
PUTHME BOCCTAHOB/EHUS

cpepHec BpeMd Qlpefel/eHUi KAHKPeTHOoTO OpUlHaKa
HEMCIIPABHOCTH YCTpOHMCTBa C WCIONb30BAHUEM
CpencTe NporpaMMHo-annapaTHOW AWMATHOCTHUKHA
(BKMoYas NpyU HeOBXORMMOCTU BPEMS JATPYIKHU
TOCTCB) ;

YACAO BOJIMOXHLIX MPUIHAKOB HEUCIIPABHOCTH YyCT-
poncTBa NO pe3synbTaTaM NPoOrpaMMHO-annapaTHOWR
AUATHOCTUKHY ;

MHTEHCUBHOCTL OTKAJIOB YCTPOHCTBa, NPHBOJAUMUX

K J~MY OpPU3HAKY HEUCTPABHOCTW

cpenHee BpPEeMA OTHICKAHUA M yCTpaHeHHa oTkKa3la
YCTpPOHCTBA npu ODHapyXeHuHd J-ro npuiaHaxa
HEeUCNPaBHOCTH ;

uMcno T33 nono3peBaeMuX B HeWUCnpPaBHOCTH NPH
NOABJ/IEHUW J-T'0 NpUIHAKa HEeUCHPaABHOCTH;

cpeadee npema 3aMcHo paboudero T33 Ha vCcupan-
Hbld JANACHOR W3 3Ul;

cpeffHee ppeMs NpoBepkd padoTocnocobHorTH
YyCTPOHWCTBA nocne samenn T3

BEPOATHQCTbL TOrQ, UYTO HEUCNPABHOCThH YKA3bBAaeT-
CA € TOUHOCTSHI Ao nl (n2) T33;

CpefHAs TOYHOCTH AMATHOCTUPOBAHUA (cpelHee
4HucAo TIA30B, C TOUHOCTHI OO KOTOPHX YKaampBaer-
CA MEeCTOHAXOKAEHHE HeWCOPABHOCTU B YCTPOWCTwe
CPeACTBaMK NPOCPAMMHO-AHIAPATHON AUATI'HOCTUKM) ;
CPEiHEe BpeMf BOCCTAHOBRAEHUR YCTpOWCTBa C°

YHeTOoM OTKA30B MOHTAXA;
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- ¢penHee BpeMsi BOCCTAHOB/AEHHUA ycTpoAcTsa npu
oTKkalaXx MOHTaAXA,

yaenbHN BeC OTKAIOB MOHTAX2 B O0meR UHTEHCUB-
HOCTH OTKAa20B ycTpoucTsa;

MHT2HCHBHOCTh OTKA3OB M CpelHee BpeMs BOCCTa~-
HOB/ACHHA BHOBbL pa3paboTaHHLX COCTABHBIX 4YacTer
obopyRoBaHHUA ;

MHTEHCHBHOCTh OTKAIOR U CpeRHee BpeMs BoccTa-
HOBAEHUA TOTOoBOro (nNokynHoro) obopyRoBaHusA,
yka3zaHHsie B ero HTH;

MHTEHCHBHOCTL OTKAJ30B M CpejHee BpeMsa BOCCTa-~
HOBJIEHUS (OporpaMMHoro obecneverus;

cpefiHee BpeMS BoCcTaHoOBAeHUSA OOOpPYyNOBaHHS C
y4eToM nporpaMmMHoOro obecneuveHus;

cpenHee BpeMAa BOCCTAHOBAeHWA KoMmisaexkca obopy-
NOBAHUA;

HHTEHCHUBHOCThH OTKA30B U CpefiHee BpeMA BocCcTa-
HOB/MEHUS r-TO YCTpPOWCTBa, BXoadulero B cocTaB
koMnnexca obopypnoBaHus;

YHC/A0 YCTPOHCTB, BXOAAWUX B COCTAB KOMMJAeKca
obopyROBAHKSA ;

cpejHee BpeMs ROCCTAHOBJIEHHWA YCTORCTBA (KOoMIO-
nexkca) obopynoBaHUH C y4YEeTOM H3OEXHOCTH cep-
BUCHBIX CPeCTB;

cpefHee BpEeMi BOCCTAHOBJEHHA CEPBUCHBIX
cpeacTB;

KOo3ddHiIMeHT IFOTOBHOCTHU CEpPBHUCHHX CPEeACTB;

cpeAcTBaM B 0OOpPYLROBAHHU D/AEKTPOCBA3W OTHO-

CATCA MECTHHE M YyAaneHHHe CPefcTBa TeXHUUYECKOTO obCAYXKUBAHKUSR
M JKCNAyaTauuu,

obecneunBaumme KoOHTpons padorocnocobHocTu, AU-

ATHOCTHPOBAHWE M HHOMKAUMIO HEUCNPABHOCTEA. HalleXHoCTh CepBHC-

HbIX CpeACTB ¥3-3a WX CJ/AOXHOCTH MOXeT B/AHATHEL Ha CpellHee BpeMsA

BOCCTaHOBAEHMS OOCAyKMBAEMOIro € MX MOMOWbO OBOPYHOBAHUA.
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T33 * TUNOBON DAEMEHT 3JaMeHU;

3nn < 3aNacCHHe YACTH, HHCTRYMEHTH H OPUHANASKHOCTH S
T3 - TeXHHUYeCKNe 3ajlaHue;

TY - TeXHHUYEeCKHe VYCJ/OBUR;

HTR =~ HOPMaTHBHAaN U TEeXRUYECKAaA NOKYMeHTauus.

4 OCHOBHbBE NMOACKEHMUHA

4.1 MeTtopuka pacdera cpellHerc BpPeMeHW BOCCTAHOBALHUA
npeaHa’zHavYeHa [AS  OUEHKHM DPEeMOHTONPHUIOOHOCTH obopyaoBaKUs
3NCKTROCBA3Y.

4.2 lleason pacveTa CPeINHErv BPEMEHM BOCCTAHOB/ASHWUS AB/S-
eTcd olipefic/lelne YPOBHA PEMOHTONPHIOAHOCTU YCTPOACTE M KOMI-
Nexcorp obopyloBaHWs, COCTOANUX U3 HECKONLBKMX YCTPOWCTB.

4.3 PacuyeTHoe 3JHavyeHue cpefHero BPeMeHW BOCCTAHOBAEHUS
06OpPYAOBAHNWA HCNOALIYETCR AAA MNPEefBAPUTENbHOR OUHEHKA CoOT-
BeTCTBUA TpefOoBaHWIM TeXHMYeCKOro 3ajlaHus Ha ofopynoBaHue wu
npyY pacueTax HAKCKRHOCTH CUCTEeM (KAaKanos, TPaKToOR), B COCTaB
KOTORHWX BXOAMT paccMarpusaeMoe obopyjoBaHMue.

4.4 1Ilo peayabTaTaM pacuera cpeiHero BpeMeNlM BOCCTAalOBge-
HHA 0BopynoBaHKUA HPHHUMAKTCA (OPH HeoBXORUMOCTH) pexoMeHDauun
no jfankHeilleMy COBEPREHCTBOBAHMID OBOPYMOBAHMSA M CUCTEMB ero
TexHyudyeckoro obcnyxupanus.

4.5 [lpy pacuyeTe Cpe/lHero BPEeMeHM BOCCTAHOBAeHUs obopyno-
BaHMg HCHONB3YOTCA pely/bTaTh AaHaNK3a BO3IMOXHOCTEN CHUCTeM
NporpaMMHO-aNnapaTHOra KOHTPOAS W NHATrHOCTUPOBAHWMA HeMcnpas-
HocTel o6opynoBaHUs, YUUTHBAWNTCA METOAn YCTPAHeHu:s OTKA20B C
“cnoas3oBannen UM

4.6 PacueT CpelHero BpeMelu BOCCTAHOBAEHWS OBOpPYHOBAHUS
JaKA¥yaeTcy B aHand3e COCTABAAKUWY BpeMeHH BOCCTAHOBNRHKUNA
paccMaTpUMBAEMOTQ YCTpPoOWCTBa U oBOpPYHOBAHWA B uenom, onpefene-
HUM KAaKOoM M3 COCTAaBAALIHX K HMX CYMMUpPOBaHWUU.
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5 Cocraraspouue cpeHero BpeMeHH BOCCTAHOBMASHUR

5.1 Bpenss BoccTaHoRNeHHs paboTocnocobHoro cocTtosHus obo-
pyaoBaHua (Aanee - BpeMsi BOCCTAHOB/IE@HMA) ROMKHO BKIOWaTbh B
cefs 3aTpatThH BpeMeHM Ha OTHCKaHME OTKala (onpegeneHue ero
MecTa), Ha YycCcTpaHeHue OTKaza (3aMeHy OTKalaBmero JjeMeHra,
perynupoBadue, tpu HeoOxXoauMocTH,) U Ha [OpoBepky (KCOHTpPORb
TEXHUYECKOTO COCTOAHHA YCTPOHCTBA M 3aKN0YMTENbHYK Onepalyo
KOHTpona paborocnocobHOCTH OBOpyHNOBaHUS B UeloM), a Takxe
3arpaTsl  BpEeMeHu, o6ycnosneHHbe TeXHUYECKOM 3afepXKoi, ecau
TaKoBaf HMMeEeT MecTo.

Npumneyanne - Onpejesnesnus CcoOCTABAKOYNX BpeMeHU BoccTa-

HoBfeHUS (AKTWBHOTO peMoOHTa) npusBenerRw B [1].

5.2 NMon cpeiaHuM BpeMeHeM BOCCTAHOBAeHHMs ob0opyRoBaHHUA
coraacHo I'oCT 27.002 caeagyeT NOHAMAThL MaTeMaTHUYeCKOoe OXHRAHHe
BpeMeHH BOCCTAHOB/ARHHUA paboTocnocobHOro cocTofsHUs obbekTta

focne 0TKaza, KOTOpOe AOMAKHO onpefensTbCcs no ¢opmyne:

[

K
Ts = — . Ti | (1)
=

5.3 [lpy pacyeTax cCpenHero BpeMeHd BoccTaHoBAeHuAa ofopy-
AOBAHWA CJelyeT paz/MyaTh ABa BUAA OTKA3JIOB: [OAHBAR M YaCTUY-
Hui [27].

[TosHBIT OTKA3 - OTKAZ, KOTOPHA NPUBOOUT K NOAHOA Hecno-
CoBHOCTH o6bexTa BHMOOAHATL BCe TpebyeMmhie QyHKUHUH.

YAaCTHUUHBIA OTKAZ - OTKAR, KOTODPLI NPUBOAHMT ¥ HechocobHoc-

™ o©oOBEKTa BHMNOMAHATL HeKoTophe Tpebyemse GQYHKUNM.

B PekoMmenaauusx MKKTT (MC3-T) neoHATHe BpeMEHW BOCCTa-

HOBJ/I@HUS COBMNaAAaeT C lIOHATHUEM BpeMeHU AKTHUBHOCO peMOoHTA.
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5.4 Bpems poccrTaHcoBieHHs oBopyRoBaHHA ci/eAyeT onpefensThb
no dopmyne:

Tei = to + ty + tnp + tra (2)

6 MeToAWKa pacueTa cpegHero BpeMeAH BOCCTAHOB/IEHHS
YCTPOUCTB M KOMI/IeKkca o6OpyROBaHMSA 3NeXTPOCBA3M

6.1 YuuTnBasa GA04YHO-MOAYAbHY KOHCTPYKUHUO COBPEMEHHOTr O
obopyROBAHHR K METOAH [VATHOCTUPOBAHWUS HeACNPABHOCTER € TNpU-
MEHeHHEeM CPeUCTR NPOI'paMMHO-AMMNApaTHOIO KOHTROMAS M HCIIONb30-
BaHueM MeTofRAa NPoOOHLX 3aMer T3I3 ( O6sokoB), NoOJO3IpeBaAEMHX B
HeUCTIPABHOCTH HA 3aBelOMO HCcnpapHue ua 3UN, dopmyna aas pac-
yeTa cpeAHero BPEeMEeHW BOCCTAHOB/AEHHWS YCTDOWCTBA JOMXKHA MMeTh
cleAY WA BUA .

TB = toy + tob + tr3 (3)

6.2 3HadeHHe toy OAA YCTPOHCTBA CO CTOMNPOUEHTHLM KOHTPO-
neM paboTocriocobHOCTH [OAKHO CHpPeRensiThcs No dopmyne:

N
' <7 :
toy = 7 | tj (4)
3= 1
6.3 3raveHue toy ans ycTpoOWCTBA € HENoNHBM KOHTponeM

AOMXHO onNpenensThcs QupMynos:

N
toy = Poy tj + (1-Po) tor (5)
3=1

6.4 3HauyeHHe Po fonxHO onpepensTbCs NO dopMyne:
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Po = (6)

Zni Ad

i=1
MpumedaHue - Ecnd 8 T3 (TY) HAa ofopy/oBaHUE 3afaHO  YuC-
noBoe 3IHAYeHHe Po, OHO MOxeT 6HTL MCNONLICBAHO MPU pac-

yerax CpelnHero BpeMeHn sOCCTAHOBRACHUSN.

6.5 3daveHue toT JOAKHO oNpefeNATbhCA MO ONHTY 3IKChaya
Tauuu, AuMbo no crenyouer dopMmysie:

tor = 7, ti (7)

i=1

6.6 3HayeHve tob cnepnyer paccuuTeBath f10 dopmuyne:

M1 Ad
to6 = tom + ;E: toyj (8)
j=1 M1
Al
j=1

6.7 3uHadeHue M1 chnenyver onpepensTs NyTreM aHaansza npor-
pPaMMHO-annaparHhix CPefcTB OTHCKAHWUA HeucripapHocTeH. [IpM anna-
PATHOM KOHTPOJIE 3IHAYEHWE M1 DPaBHO HYMCAY KOHTPOJAMPYEMHX napa-
MeTpoB (byHKUMA), XapakTepuaybuux paboTocnocobHOCTb YCTPONMCT-
Ba; NPH TecToBOW OHACHOCTHKe M1 paBHO YMCAY CTPOK B AHACHOC-

THYECKOM cnoBape, KOTOopsA pomxeHd OnTb padpafoTaH B CoOCTaBe
IKCNAYATAUMOHHON HOKyMEeHTaUUHM .
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6.8 Npy pacuere toyj caAefyeT YUYMTHBATh TOYHOCTH AHUATHOC-
THPOBAHHUSA, A Takke Clocod QTHCKAHUK HEUCUPaARHOoro TI3 (6noka)
B yCcTpoHCTBe. [IpH HCNONb30OBAHWM MeTOHAa NPOOHLIX 3amen TI3 aua-
HeHue toyj chaenyeT pACCYMTHBATL No cneaypument dopmyne:

toyj = 0,5 (nj + 1) (tsam + T) (9)

6.9 Ecnin B T3 (TY) Ha obopynoBaHWe JJEKTPOCBA3IM YKa3aHo
TpeboBae Mo  CcpejHell TOYHOCTH [AMATHOCTUPOBAHMSA Heucnpas-

Hocten, pacdeT tob caefiyeT Npou3BOOHTL NO caenywmern fopuyne:
to6 - ton + 0,5 (n + 1) (tzam + T) (10)

Mpumevanue - Ha npakTHKe n  4YacTo 3ajanT B nBuge Habopa
3HaYeH M. HanpuMep, < BepoaTHOCTHIO Pl HeMcnpapHOCTbL YKa-
3pBACTCH C TOUYHOCTHI A0 nl T330B, a C BEPOATHOCTbO P2 -
C TOYHOCTHLI fo n2 T330B.

B aToM cAy4ae CpPefHfAl TOUHOCTL HJHUATHOCTUPOBAHUA N MOXET
6mTL onpepesieHa KakKk cpengHeBipBelieHHOe 3HauvenHue, T.e.

n="PL nl + P2 n2 {11)
NpH DTON AO/LKHO BHIMNOMAHATLCH YCMOBHE:
Pl + P2 = 1 (12)

6.10 3nauenne LT3 creayeT onpedeNfiTh NYTEM CYMMUPOBAHHUA
3aTpaT BpeMeHH Ha BHNOMAHeHHE BCNOMOraTenbHbXx Onepaudit npH
BOCCcTaHoBnedHy [1].

6.1l PacyeTHOe 3HaueHHUe cpefHero BpEeMEeHH BOCCTAHOB/EHUS

ycrpoicTBa obopynopauus (TB), Moay4YeHHOE C MCMO/AbIOBAHMEM Bbi-

MIOR TOYHACTHKX AWUACHOCTUPOBAHUS TMOHUMAETCH KOAKYECTBO
T330B, C TOYHOCTbLIO AC KOTOPHX ONpefie/iseTca MECTO HeHCNpaBHOC-
TH B YCTIPORCTBe.
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UenpHEE@HHHX BHPAMEHUA, [OOAXHO OHTb YTOUHEHO C y4eToM BO3-

MOXHOCTH OTKAZOBR B MexOAOUHOM (CTORYHONM) MOHTake 1o dopuyne’

+ ™M — (13)

3Hayauua g ¥ TM crefyeT onpelesdaTh 10 ONKHTY 3IKCNAyaTauuu
NpOTOTUNOE OBOpPYROBaHUS 3/eKTPacBA3u nyreMm obpaboTkH craruc-
THYECKHX RBAHHLIX.

6.12 B 1TOoM cayvyae, ecnan B paapabaTHBaeMOM YCTpORCTBE
o60OpYyHOoOBAHKUA DASKTPOCBES3M B KayecTBe COCTaBHOA YACTH HCOO/b-
dyeTcs TroToBas (cepuitHo BHITYCKaeMad) annapatypa, cpejHee
BpeMs BOCCTAHOBAGHUSN YCTPOUCTBA NOAXHO PACCYUTHBATECH MO {op-
Mye:

Al A2
T = ————— TBl + ——— TB2 (14)
AL+ 52 AL+ A2

6.13 lna nporpaMMHO-ynpaB/AsfieMhX YCTPOACTB 3/1€KTPOCBR3M
pacuer cCpegHero sppeMeHM BOCCTAHCOBACHMA C yueTOM HAaOEeXHOCTH

nporpaMMHoro ofecnevyeHus cnefyeT NPOBOAUTL NO dopMydae:

Al + 22 Ano
Ten = Tp + ———————— Tsfio , (15)
ALl + A2 + xno Al + A2 + Ano

The TB - 3KHauenune, paccuyuTarHoe no (14).

OueHxa Ano ¢ TBOO NPOU3BOAKTCA MO pe3ynsrTaTaM 3IkCcnaya-
TaluHH WIH HA OCHOBe 0OOpaBoOTKM CTATHCTHYECKMX HAHHHX {10 Hagex-
HOCTW nporpammuoro ofecneveHns.

6.14 PacueT CpejHero BpPEMEeHW BOCCTaHOB/AEHMS XOMNAexca
OOOpPYOBAKKA DAEKTROCBA3KH, COCTOSHEro #3 HEeCKOAbKHX yCT-
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OCT 45.65-96

POACTB, BKANYAA M pelepBUposadHbe YCTPOHUCTBRA, €CAM  TaxoBue
UMERTCSH, CnegyeT MPOW3IBOAUTL B ABa >Tafa no caefyomen MeTOAMW-
xe.

Ha nepBOM 3Tane HeofXOAMMO DACCHUTATL Chefuee Bpeus
BOCCTAHOB/AEHUA OTACNLHHX YCTPOWCTB, BXOASUUX B COCTAD KoM~
nexkca obopyNoBaHHUA, COrilacHO MeTouMre, MINoXeHHORn B 6.1-6.15.

ANs pe3epRUPOBAHHKX YCTPORCTHR pPAacueT CcpeAHero BpPpeMeHu
BOCCTAHOBASHUS CAelyeT NPOBONHUTL C yHeToM cnocoba pesepBUpo-
BaHUA MPUHATHMH MeTogaMK cornacHo l[lpunoxeuuin 5.

Ha BTOPOM  3TAne Ha OCHOBE MOAYHEHHBX PacYeTHbIX JIHAYeHUR
cpeaHero BpeMeHU BOCCTaHOBMNeHUA OTOeNbHWX YCTpoWcTs Crhenyer
[IPOMI3IBOANTL PaACUYET CREAHEero BPeMeHH BOCCTAHOB/AEHHMS KOMOJAEKCA

obopynoBaHusa B LenoM no ¢opMmysle:

1 R
Tagg = ———— ;z: Nr Ter (16)
R r=1
2. A
r=1

6€.15 CpenHee BpeMA BOCCTAaHOB/EHUS YCTpoAcTB (KOMRJeKkca
O0OpYAOBAHKHA) C YyHYETOM HANEXHOCTW CEepBUCHMX CpeacTB, ecau rta-

KOBHE HCRONLIYOTCH, cheflyeT paccuUuThBaTh fo dgopMyae:
TBCc = T + {1 - Xrcc) Tecc {(17)
3HayeHua Krcc v TBCC pomkdst 3agasaTscs B T3 (TY).

fipuMeps pacyeTa CpenHero BpeMeHW BOCCTAHOBJEHMS npvuBege-
Hu B NpuaoxeHHn A.

11
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[lpusnoxexune A

(pexkomenpyemoe)

fipuMeps pacuyeTa CpegHero BPEMEHK BOCCTAHOB/AEHUR
ofopygoBaHMa NPOBONHONK CBS3U

Al NMpuMep pacyeTa CpefHero BPeMeHH BOCCTAHOBJ/IEHMA yC/lOB-
HOTO ycTpo#WcTBa oBOpynoBaHuWs NPOBOAHOW CBA3M

B KauecTse npuMepa pPAacCCMOTPHM pacueT CpelHerc BpeMeHH
BOCCTAHOB/EGHWA YCJ/AOBHOTO ycTpoHcTsa obopynosaHns NPOBORHOMK
CBA3M, MNpefAcTaBAeHHOro Ha pHucyHke Al. llpUMeM, 4YTO ApaHHOe YCT-
POHCTBO COCTOMT M3 wectu baokos.

Mpr pacyeTax CcpeflHerac BpeMedK BOCCTAHOBMCHUA jarHOro
YCTPOHRCTBA MPpHMeM CAefypbilHe HCXCOHBE JJaHHbE:

- BCe HNOKU ONUHAKOBO HAL2XHBL;

~ BEPOATHOCTL OOHARPYXEeHHS KOHTponeM oTKazcon HBaoka 1 co-
craenaser 100%;

- BeposATHoOCTL OfHApYWeHUS! OTKAJZ0B OCTAMLHBX NATH BAOKOB
cocraBaser 80%;

- CcpeliHee BpeMs zaMels ofHOra 6A0Ka HA MCNpaBHWA H“3 34N
{t3aM) paBHO 2 MUH;

- cpepgHee BpeMmsa npoBepku paborTocnocofiHoCcTH ycTpolicTBa
nocne zameHwm 6noka (T) paBHO 1 MUH;

- CpepHee BpeMA aHafMaa asBapvHdHOR HMHAMKAUMU HA naHensx
610K0OB pPaBHO 1 MUH;

-~ CpepHee BpeMA CTHCKaHHWA HeUCNPaBHOCTH B TpakTe (toT)
paBHO 10 MHH.;

- CpeAHee BpeMA TeXHHYECKON 3aflePXKH PaBHO HYD.

PacyeT cpenHero sBpeMeHd BOCCTAHOBASHUS NPOUIBOAKUTCH NO
MeToankKe craHgapra (dopMynn 3-16).

st RAHHOTO YCTPOKCTBA NPUKAT CNefyLUUK opsjgoK BocCcTa-
HOBJIEHHS ! NPU OTKalax aoboro Ul 6 610koB, oOHAPYXHBAEMBX aBa-
PHAHON WHOMKALMER, oTKazaBwWi 6/I0K JaMEHAETCS HA MCNPaBHBINA.

EcAn aBapuéiHas vRANKANKHY He yKalana HepcnpapHbil 640K

(ucksioyas Bfl), TO OH OTHCKMBAGTCA NYyTEM NOOYEPEJHOA 3aMeHH

12
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PucyHox Al CTPYKTYPHafd cxeMa YCNAOBHOCO YCTPOWRCTBA

NpOBOJHOR CBA3U
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KaXnoro u3 nartu Hnokos BA2...BM6 Ha HCNpaBHHA C nocnenyoiien
npoBepko# 3a BpeMfs T = 1 MUH.

PacyeT cpefHero BPeMEeHH BOCCTAHOBASHUA YCTPOACTBA Hayu-
HaeTcs ¢ HCcnoJbloBauuns dopnyns (3).

Tak Kak B JAaHHOM Cllyyae MMeeTcs YCTPOACTBO C HEeNO/AHHM
KOHTpOseM, R pacyeTa 3HAYeHUS toy ucnonbiyercs dopmyaa (5).

3naveHne Po, ucnosbayemoe B popMyse (5) pPACCYUTHBAGTCS
no dpopryne (6):

1 5

Po = —— 100% + —- 80%
6 6

Po = 83%

N
lMoactasasts Po = 0,83, tor = 10 MUH U 2: ti = 1 mun
j=1
B dopmyay (5), noayuaen
toy = 0,83.1 + (1 -~ 0,83)-10 = 0,83 + 1,7 = 2,53 MUH.

Pacuer to6 6ypgeM 1pou3BogWTh no dopmyne (10), NPUHAB
Tc = 1 MuH. Jnd 2TOro no gopMysne (11) HadueM CpejHion TOYHOCTL
OHATHOCTUPOBAHWA HENCIIPABHOCTEH B YCTPORCTBEe. B gauHHOM caydae
C BepoATHOCTLI Pl = 0,83 BCTPOGHHMA XOHTPOJ/bL YyKaXeT Ha KOHK-
pPeTHWA OTKazaBuuH 640K C BeposaTHOCThO P2 = 1 - 0,83 = 0,17
HeWcnpasHocTh [NPUAETCH HUCKATL Cpead NATH nojgodpesBaeMux 6ao0-
KOB. CnepopaTensHo,

n=10,83-1 + 0,175 = 0,83 + 0,85 = 1,68.

MopcTasnsax B dopmyay (10) udcnosme 3IHaueHus To, n, tzam
u T, noaydyaem.

to6 = 1 + 0,5.(1,68 + 1}«(2 + 1) = 5,34 MuHH.

lloncraBnsa toy = 2,53 MuUH ¥ tob = 5,34 MuUH B dopmyny (3),
nonyyaem Ts = 2,53 + 5,34 = 8,27 MHUH.
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A2 lpuMep pacuyetra CpPeAHero BpPenMeHM BOCCTAHOBAEHUS OKO-

HRUHOTO oBOpYNOBAHKWS BTOPKYHOA UMPPOBOA CUCTEMH Nepefaumu
WKM-120-4/5

CTPYKTYpPHAs CXCMA CKOHEUHOTO OBOPYROBAHKS BTOPUUHOR UUd-
poBOA  cHcTenn nepepaun MKM-12 -4/5 npejcTaBneHa Ha pPUCYH-
Ke A2. JlaHHbe MO WHTEHCUBHOCTH OTKA3OB M DBPCMEeHW BOCCTAHOB/E -

HUS YTTPOWCTB OKOHeYHOro ofopyaoBauua npunepeHs 8 Tabauue Al

Tabaunuga Al

r 1 1 — 1
i O06o3nayerme l WHETeHCHBHOCTD | CpengHee BpeMs |
| ycrpoicrsa | orkazos .h~10—3 |  poccramosnenns |
| } {1/4) | TB (4) |
i l f~—- l
| oca-13 | 0,5 I 0,25 l
[ AUO-11 ] 0,026 | 0,133 f
| oBr-a21 | 0,033 | 0,133 |
| onr-21 | 0,01 | 0,167 I
| onn ! 0,01 | 0,167 |
|  yco-o1 [ 0,05 [ 0,133 [
L L _ L J

Cpehdee BpeMf ROCCTAaHOBAEHUA OQHOIO UUDPOBOro noToKa Co
CKOpOCTHD MNepeladn 2048 kBut/c OKoHe4HOT o oBopynoBaHWs BTO-
pPHUYHON UMDPORBOM CHCTems nepepaydn KHKM-120-4/5 paccuuThBaeTcs
no ¢opmyne (16):

A A A A M

- T + s T + .7 + - T + .T
0CA-13 B OCA-13 AUD-11 B AUD-11" OBr-21 B 0Br-21 0A7T-21 B C0AT-21  ONN-12 B 0AM-12

BK A A

+ + + A + A
ocA-13 AUO-11 oBr-21 onT-21 onn-12
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CCA-13

AlO-11
oBr-21
oNnT-21
oan-12
yCc-01

- KOMIUIEKT coraacyomerc obopynosaHMsf MeXCTAHLMOHHbIX

CO@ONUHMTENb HBIX AURKMIK

- aHanoro-uuppcsoe oGopynopaHue

- ofopyncBaHue BTOPHUHOTO BPEMEHHOro rpynncobpazoBaHds
- obopypnoBakve AMHERHOTrO TpakKTa

- cfopyfobBanne SAMHENHHX nepekaoyvarTeneh

- YHUBepcassHoe ceppucloe oBopyaoBAaHHE

Pucyrox A2  CTpykTypHas cxeMa OKOHEUHOTO o60pYyAOBAHMA

BTOPUYHON LHUPPOBOW CHCTEMb nepelavyn WKM-120-4/5
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MopcraBnsd pgauHue tabnuuys Al, nonydaes

10-3(0,12‘3*0,0035‘0,0044+0,0167+0,()167)
TBK = = 0,29 u.
10“3(o.5+o,026+o,033m,o1»0,01)

CpenHee BpeMs BOCCTAHOB/EHUS OJHOro yupposoro rnoroxa
obopynoBatus C yYeTOM HAeXHOCTU CeDPBUCHLX cpelcTB (YCTPOHRC-

TBO YCO-0l) paccunThiBaetrcs no gopmysne (17).

CarsacHo tabange Al TeBcc = TB yco-of = 0,133 4., Hapa-
60TKa HA 0TKa3 CepBHCHHX cpencTB (YCO-01) pasda:
To yco-o = 1/ j\ yco-of = 20000 4.
3navenne Krce = To yco-od / (To yco-of + TB yco-of)= 0,99999.
loacrasasg 3Hadveuus Tek, TBcc u Krcc B dopuyay (17), no-
ayvaeM
Tec = 0,29 + (1 - 0,99999).0,133 = 0,29 4.
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punoxenune B

(cnpaBouHoe)
lepeveHs HCHOMALIOBAHHBX UCTOYHUKOB
Bl HajnexHoCTr TEeXHMMEeCKHX cHcTeM. CnpaBovHuk / ©.K.EBenses,

A.A.boratspen, B.B.bonotHd n ap./ Noxn. pea. H.A.YwaxkoBa
M., Paguo u CBs3b, 19385.
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Npunoxexnde B

(vudopMaumoHuoe)

Bubnuorpagus

[1] NononHeHue N6 K pekoMeHRauusam cepuun E MKKTT.

"TepMHMHB M OnpedefeHUA LA/IS U3yyoudus KAaUYeCTBa CAYXKOH, Tex-

HUYECKOro Ka4deCTBa CeTHU, HalexHocTH paborh M Tpaguka".

CUHAS KHura. Tom II Bun.I1.3, 198g.
[2] MexnyHapoHAHHH CTaHHApPT M3K 50 (191). MexayHapoaHeA
DNEKTPOTEXHUYECKUA COBAPL. [napa 191. HagexuHocTb U Ka-
YecTRo ycayr, M., 1991.
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YAK OKC
Knwyenkle cnoBa: ofopynoBakue CBA2U, YCTPOWUCTBA #
KOMIAEKS  OSOPYAORBAHUA, pPEeMOHIOUPHTOAHOCTL, CpefiHee BpeMR

BOCCTAHOBI/ICHKA , MeTOONHUKA pacHeTa, KOHTPOAb, AUATHOCTUKA
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