AnnapaTHoe pe3epBupoBaHueE

PGSGpBMpOBaHMG ABNAETCA NPAKTUYHECKN EANHCTBEHHbIM U LLUNMPOKOE UCNOJIb3yeMbIM METOA0M
Kap4aunHa/ibHOro nosblilleHNA HagexXHOCTU CNCTEM aBTOMATU3aUUN.
OHo nossonser C034aBaTb BbICOKOHAAEXHbIE CUCTEMDI:

— aBapPWUMHOW CUTrHaNu3auuu;

- MPOTMBOABAPUMNHOM 3aLLUTDI;

— aBTOMATUYECKOro NOXKapoTyLleHus;

— KOHTPOAS M yNpaB/IEHUA B3PbIBOONACHbIMU TEXHONOTMYECKMMU BAOKamMu

- 1N Ap. CUCTEeMbI, OTHOCALWMECA K ypoBHAM H6e3onacHocTm SIL1...SIL3.

TaK)Ke 3TOT MEeTOA, LWMPOKO NCMONb3YETCA B CUCTEMAX, B KOTOPbIX AaXKe KOPOTKUMN NPOCTOM
BeAEeT K 60/1bLNM GUHAHCOBbLIM NOTEPAM (CUCTEMbBI pacnpeaeneHna 3SNeKTPOIHEPTUM,
3NEeKTPOCHAbXKeHMA, HenpepbIBHbIE TEXHONOMMYECKME NPOLECCHI).

Pe3epBupoBaHME NO3BONAET CO34aBaTb BbICOKOHAAEKHbIE CUCTEMbI U3 TUNOBbIX U3AENUN
LUMPOKOTro NPUMEHEHMA.

CoCTaBHOM M O4YEHb Ba*KHOM YaCTbio CUCTEM C Pe3ePBUPOBAHMEM ABAAETCA NOACUCTEMA
aBTOMATM4YECKOro KOHTPOAA PaboToCNOCOBHOCTM U ANATHOCTUKM HEUCMPABHOCTEN.

Ecan npoaHanmMsmposaTb NPUYMHBI OTKA3a CUCTEM, TO MOXKHO BblAE/INTb KaK MMHUMYM YeTblipe,
a To n bonee rpynn:

— Hambosbllas rpynna 0TKa3oB B CUCTEMAX aBTOMaTMU3aLMM OTKa3 NPOrpamMmmHOro
obecneyeHus;

—  OTKa3 TeXHUYECKMX CpeacTB (He ycTynaeT No MHOrOYUCNEHHOCTM NepPBON);
— yesioBeyeckui paktop;
—  NPUPOAHbIE ABNIEHWUA U CBA3AHHbIE CHUMM NOC/EACTBUSA.
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Kaxkaaa rpynna OTKa3oB MMeeT CBOM CNocobbl YyCTpaHEHMA, a TakKe cnocobbl NOBbILLEHUA
OTKa30yCTOMYMBOCTMU.

PaccmoTpum BOMPOCHI NOBbILWEHMA OTKAa30yCTOMUYMBOCTU TEXHUYECKUX CPEACTB.
OcHOBHbIe onpeaeneHna TemMbl

HencnpaBHOCTbIO Ha3bIBAETCA COCTOSIHME 06bEKTa, NPM KOTOPOM OH He COOTBETCTBYET XOTS Obl
O4HOMY CBOEMY MapaMeTpy, YKazaHHOMY B 3KCM/yaTaLlMOHHOM AOKYMEHTALMM.

HepaboTocnocobHOCTbIO Ha3bIBAETCSA COCTOAHME 0OBEKTA, NPU KOTOPOM OH He cnocobeH
BbIMOJIHATb XOTA 6bl 0AHY U3 CBOUX GYHKLMMN, ONUCAHHbIX B 3KCN/IyaTaLMOHHOM AOKYMEHTALUUN.
Hanpumep, KOHTpoAnep, y KOTOPOro 0TKasasl OAWH U3 KaHaN0B BBOAaA, ABNAETCA
paboToCcnoCcobHbIM, €C/IN 3TOT KaHaN He UCMOJIb3yeTCcsi, HO HEMCMPABHbIM.

DedeKTom Ha3biBaeTCA Karkaoe oTae/ibHoe HecooTBeTCTBME 06beKTa YCTaHOBAEHHbIM
TpeboBaHMAM.

OTKa3om HasbiBaeTcs cobbiTUe, 3aKktoUaloLeeca B HapyLeHnn pabotocnocobHocTH ob6beKTa.
daKT 0TKa3a yCTaHaB/IMBAETCA HAa OCHOBAHWM HEKOTOPbIX KPUTEPMEB OTKA3a, T.€. NPU3HAKOB,
NO3BOAOWMX CYyAUTb O HapyLeHMn paboTocnocobHoCTU. B pe3ynbTaTte 0TKa3a 06BbEKT CTAHOBMUTCA
HeucnpaBHbIM.

MPUYMHbBI OTKA30B CaMble Pa3/INYHbIE: OT HEHAAEKHbIX CXEMOTEXHMUYECKUX PEeLIEHMN Ha CTaAnm
NPOEKTUPOBAHMA A0 HU3KOM KyNAbTypbl NPON3BOACTBA, OTCYTCTBMS HAaAEKHbIX METOA0B KOHTPOS,
PaboTbl KOMNOHEHTOB B NPEAE/bHbIX 3/IEKTPUYECKUX PEKUMAX, HAPYLLUEHWUI YCOBUIA
aKcnayaTauum U T. .
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HapaboTtkoii Ha3biBaeTcA NPOAO/IKUTEIbHOCTb PaboTbl 06BbEKTA, BblpaxKaemasa B e4MHMLAX

BPEMEHU UNIN B KOINYECTBE LMKNOB (Hanpumep, UMKAoB cpabaTbiBaHUA pene).
Pa3nnuatoT HapaboTKy A0 OTKa3a (OT Hayana aKcn/yaTaumm 40 NepBOro 0TKasa) 1
HapaboTKy mexay OTKazamu (OT Hayana paboTbl NOC/Ie peMOHTa A0 o4YepenHOro 0TKasa).

Mcnonb3yloT TakKe cpeaHue 3HaYEHUA STUX BEANYUH.

CpeaHtoto HapaboTKy mexay OTKazamMu Ha3biBaloT HAPAabOTKOM Ha OTKa3.

Be30TKa3HOCTb - CBOMCTBO 0O6BbEKTA HEMPEPbIBHO COXPAaHATb PaboTOCNOCOOHOCTL B TeYEHUE
HEKOTOPOro BPEMEHU NN HapaboTKM.

*uByuecTb - CBOMCTBO 0OBEKTA COXPAHATb 02paHUYEHHYH PaboToCnocobHOCTL Npu
HENCNPaBHOCTAX UM OTKa3e HEKOTOPbIX KOMMNOHEHTOB.

BepoAaTHOCTb 6€30TKa3HOM paboTbl - BEPOATHOCTb TOrO, YTO B Npeaesax 3a4aHHOM HapaboTKu
OTKa3 He BO3HUKHET.

KoadpPpuumeHT rotoBHOCTU - BEPOATHOCTb TOFO, YTO OO BEKT OKaXKeTca paboTocnocobHbIM B
NPOM3BOJIbHbI MOMEHT BPEMEHU, KPOME 3aN1aHMPOBAHHbIX NEPNOAOB, B TEYEHUE KOTOPbIX Ero
paboTa No Ha3Ha4YeHUIo He NpeaycMmaTpuBaeTca. Bbicokana roToBHOCTb cuctembl obecneymBaeTca
N36bITOYHOCTBIO, AOMNYCTUMOCTbIO CO0EB, aBTOMATUYECKMM KOHTPONEM OLUNOOK U
ANArHOCTUPOBAHMEM.

Pe3epBupoBaHMe MOXKET ObITb 06WMM, KOrga pes3epBupyeTcs CUCTEMA B LIEJIOM,

N pa3aenbHbIM (MO31eMEHTHbIM), KOraa pe3epBuUpYOTCA OTAE/bHbIE 3/IEMEHTbI CUCTEMBI. B
c/yyae, Korga B CUCTEME MHOIO OAHOTUMHbIX 3/1IEMEHTOB (Hanpumep, moayner BBoga CUrHaioB
Tepmonap), YNCNO Pe3EPBHbIX 3/IEMEHTOB MOKET ObITb B HECKO/IbKO Pa3 MeHblLUE, YeM
pesepBUpPYEMbIX.
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KpaTHOCTb pe3epBa - OTHOLLUEHME YMCNA PE3EPBHbIX 9/1EMEHTOB K YNCNY PE3EPBUPYEMDbIX,
KOTOpOe BbipaXaeTcA HecoKpalwaemon apobbto. B yactHocTn, B cootBeTctBum ¢ FTOCT 27.002-89,
KpaTHOCTb pe3epBa 3:2 HeNb3s NPeAcTaBAaTb KaKk 1,5 n nHoraa ncnonb3yembin TEPMUH
"nonyTopHoOEe pe3epBMpoOBaHME" HEe COOTBETCTBYET CTaHAAPTY.

Mpu coKpaleHnn apobu ncyesaet BaxkHaa HPopmauma o6 obliem Konnyectse 31eMEHTOB B
cucTeme.

Ayb6nnpoBaHuem Ha3biBAOT Pe3ePBUPOBAHUE C KPATHOCTbIO Pe3epBa OAMH K O4HOMY.

MNocTtoAHHOE pe3epBUpoOBaHUE (K HEMY OTHOCUTCA Ma*KopUTapHOe pe3epBMPOBaHNE U METOA,
F0/1I0COBAHMA) - pe3epPBUPOBAHNE C HArPYKEHHbIM pe3epBoM, Npu KoTopom Bce N 3/1eMEHTOB B
pe3epBMPOBAHHOM CUCTEME BbINOJIHAKOT OAHY U TY PYHKLMIO U ABNAKOTCA PAaBHOMPABHbIMMU, a
BbI6Op oagHOro n3 N CUrHaNOB HAa UX BbIXOAE BbIMNO/HAETCA CXeMoMn '"roniocoBaHusa", 6es
nepeKkntoveHnin. NocTtosHHOe pe3epBnpPOBaHKE NO3BONAET NONYYUTb CUCTEMbI C CAaMbiM BbICOKUM
KO3 PUUNEHTOM FOTOBHOCTM.

Pe3epBupoBaHMe 3ameLLLeHUEM - pe3epPBUPOBaAHME, MPU KOTOPOM GYHKLIMM OCHOBHOIO
3/1eMeHTa nepeaatoTca pe3epBHOMY TO/IbKO MNOC/Ie OTKAa3a OCHOBHOIO aieMeHTa. PesepBmnpoBaHue
3aMeLlleHnemM MOXKeT BbITb C XONOAHbIM, TEM/IbIM UIN TOPAYMM pe3epBOoM. Ero HegocTaTkom
ABNAETCA 3aBUCMMOCTb OT HAAEXHOCTU NEPEKNOHAOLMNX YCTPOMCTB.
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HarpyxeHHbI pe3eps ('ropaunii peseps") - pe3epBHbI 3N1EMEHT, KOTOPbIN HAXOAMUTCA B TAKOM
e pekmme, Kak M 0OCHOBOW. HegocTaTKOM ropsavero pesepsa SBAAETCA YMeHbLUEeHWe pecypca C
TeYeHnem BpeMeHu. B cuctemax aBTomaTnsaummn C ropa4ymm pe3epBomM NEPexos Ha pe3epB MOXKET
3aHMMATb BPEMA OT HECKONbKUX MUNNIUCEKYHA, A0 €AUHUL, CEKYHA,

O6nerueHHbI pe3eps ("Tennbiii peseps") - pe3epBHbIA INEMEHT, HAXOAALMINCA B MEHEE
Harpy*eHHOM COCTOAHWUN, YeEM OCHOBHOW. Hanpumep, pe3epBHbIM KOMNbiOTEP B ''cnAwem"
pexunme aBnaeTca obieryeHHbIM pe3epBOM.

HeHarpy»keHHbli pe3epB ('xonogHbl pe3eps") - pe3epBHbIN 31€EMEHT, HaxoAALWMNCA B
HEHArpy*eHHOM perKnume A0 Hayana ero Mcrnonb3oBaHUA BMECTO OCHOBHOIO 3/1IeMEHTa.
HeHarpy»KeHHbIh pe3epB NO3BOIAET NOAYYUTb CUCTEMbI C CAMOM BbICOKOM HaAEKHOCTbIO, HO C
HU3KUM KO3dPULUNEHTOB roTOBHOCTU. OHM 3P PEKTUBHbLI B C/ly4ae, KOFAa CUCTEMA HEKPUTUYHA K
BPEMEHW NPOCTOA BE/IMYNHOWN B HECKOZIbKO MUHYT.

OcHoBHOEe oTanumne mexay "ropaunum”, "xonogHbim" 1 "tennbim" pesepBom coCTouUT B
AUTENBHOCTW Nepuoaa NepektoyYeHna Ha peseps.

Mpu ropsyem pe3epBUPOBAHUM KOHTPO/I/IEPOB BPEMA NEPEKNOUYEHMA COCTABNAAET OT eAUHMUL,
MWITNCEKYHA, A0 AONEN CEKYHAbI, MPU TENIOM - CEKYHAbI, XONOAHOM - MUHYTbI. [T0O3TOMY Bpems
NepekIoYEHNA HA pe3epB MHOIAA PAaCCMATPUBAOT Kak OCHOBHOM NPU3HaK Npu Knaccudpukaumm
pe3epBMPOBAHMSA 3aMELLLEHUEM.
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Ha,qe)KHOCTb - 3TO CBOMCTBO O0ObEKTA COXpPaHATb BO BpeMeHU 3Ha4eHUA BCEX MAPAMETPOB U
BbIMO/MHATb Tpe6yeMb|e (I)yHKLI,MM B 3a4adHHbIX YCNOBUAX MPUMEHEHUA. Ha,EI,e)KHOCTb ABNAETCA
COCTaBHbIM noHATUEM. OHO MOXKeT BKAO4YaTb B ceba noHATMA 6e3OTKa3HOCTVI, AONTroBeyHOCTMHU,
PEMOHTOMPUTOAHOCTU, COXPaHAEMOCTMH. B I'IpOMbILIJI'IEHHOﬁ dBTOMaTU3auununm AanA KO/IMYeCTBEHHOM
OUeHKN Ha4eXHOCTUN Yalle BCEro NCMNONIb3YETCA NapaMeTp «Hapa60TKa Ha OTKa3» UJn
«NHTEHCUBHOCTb OTKa3o0B», a B CUCTEMAX 6e3onacHoCTU — «BEPOATHOCTb OTKA3a NP Ha1IN4YUn
3anpoca»

MHTEeHCUBHOCTbIO OTKA30B Ha3blBaeTCA yCN10BHAA NJ1IOTHOCTb BEPOATHOCTUN BOSHNKHOBEHNA
OTKa3a4 06'beKTa, onpeaenaeman npun ycaosmm, 4To A0 pacCMaTpmnBaemoro MOMeHTa BpeMeEHHA
OTKa3 He BO3HUK. an MCNbITAaHNAX Ha HAAEXKHOCTb KOJZIMYECTBO UCMNPABHbIX 3/1EMEHTOB n(t) C
TeYeHMem BpeMeHn t ymeHbLIaeTcs 3a CYET TOro, YTo YacTb U3 HUX n(t)-n(t+dt) cTtaHoBATCS
HEWUCNPABHbIMUN HYEPE3 BPEMA dt B pe3ynbrate OTKa3a. MHTEHCMBHOCTb OTKa3a onpenenAaeTcAd
npeagenom
1 n(t)-n(t+At) 1 dn(t)

Za):“mNFwna) At n@t) dt

OnvTtenbHocTb t 6e30TKa3HOM paboTbl an1emeHTa (0T MOMEHTa BKAtoUYeHuA t=0 Ao t) asnaeTcs
CNy4YaliHOM BE/IMYMHOM, NOSTOMY €€ MOMKHO XapaKTepmn3oBaTb BEPOATHOCTbIO

n(t
py= "0
n(0)
rae n(0)—=>e° - YUCNO UCNPABHbIX 31EMEHTOB B MOMEHT BpemeHu t=0 (Bce ncnpasHbl);

n(t) - YNCNO UCNPaBHbIX 3/IEMEHTOB B MOMEHT BPeMeHM t.
MY KOHEYHOM YUCNE UCTbITYEMbIX 3/1IEMEHTOB BMECTO BEPOATHOCTM NOYYatoT ee TOYEYHYIO
CTAaTUCTUYECKYIO OLLEHKY.
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BepoATHOCTb 6€30TKa3HOM PaboTbl MOXHO MHTEPNPETMPOBATbL CAeAyoWMm 0bpa3om: ecau B
cucteme aBToMaTu3auum ucnonbayetca 100 moaynelt BBOAa-BbIBOAA, KaXKAblM U3 KOTOPbIX UMeET
BEPOATHOCTb 6e30TKa3HoM paboTbl P(t) =0,99 B TeueHUe BpemeHun t=1 rog, To Yepes rog nocne
Hayana aKcn/yaTauumn B cpeHemM OAMH U3 MoAay/en CTaHeT HepaboTocnocobeH.

Moaenns YNCAUTENb U 3HAMeEHaTeb NPeAblAyLLEero BbipaXkeHnsa Ha n(0) , nony4ynm

A(t) = 1 dn(t) 1 dP(t)
n(t) dt P(t) dt

BbiparkeHne ans GyHKUUM pacnpeaeneHuna onmtenbHocTM 6e30TKasHoM paboTbl P(t) MOMKHO

NoJly4ynTb, pewmns aupdepeHumnanbHoe ypaBHeEH etc HayagbHbIMU ycnosuamu P(0)=1:

P(t) =exp| — [A(t)dt |,
0
BepOFITHOCTb OTKa3a COOTBEeTCTBEHHO

F(t) =1-P(1),

Echn npoaHannsnposatb BEIMYNUHY MHTEHCUBHOCTU OTKA30B, TO MOXHO BblAENNTb TPU 3Tana eé
nosegeHunA:.

nepBbli 3Tan - 6bICTPOE YMEHbLLUEHWE B HaYane 3KcnayaTauum usgenma (nepmog,
NpPUPaboTKK);

- BTOpOl\/ﬁ 3Tan — NOCTOAHCTBO

— TpeTuit aTan — pesKoe yBesinYyeHMe Nocsie OKOHYaHUS CPOKa CYKObl.
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[ns cpeacTs NPOMbILL/IEHHOW aBTOMAaTM3aLU MM YKa3biBatOT 3Ha4Ye€HME MOCTOAHHOM
MHTEHCMBHOCTM OTKA30B, TO BbipaxKeHne Ana PyHKUUM pacnpeeneHus ynpoLlaeTcsa Ao
cneaytoLlero

P(t) =exp

Taknm 06pa3om, BepoATHOCTb He30TKa3HOM PaboTbl YCTPOMCTBA HA MHTEPBAJIE BPEMEHMU
oT t=0 g0 t 3KCMOHEeHUWaNbHO YMEHbLUAETCA C TEYEHMEM BPEMEHU, EC/IN YCTPOMCTBO NPOLLJIO
3Tan npmpaboTKun 1 He BblpaboTano cBoK pecypc.

BepoATHOCTb OTKa3a 3a Bpema t, pasHa F(t) =1— P(t), a nnoTHoCTb pacnpeaeneHus (Yactorta
OTKa308B) f(t) paBHa Npon3BOAHOM OT GYHKLUMU pacnpeaeneHuns:

[nA sKCnoHeHUuanbHOM PYHKLUM pacnpeneneHms
f(t)=1e"M,

3Han NNOTHOCTbL pacnpesenenus f(t), Hanaém cpeaHioo HapaboTKy L0 NePBOro OTKasa T,
KOTopas ABAAETCA MAaTEMATUYECKMM OXKUAAHMEM C/Ty4alHOM BEINUYUHbBI — AIUTENBHOCTH
6e30TKa3HoOM paboTbl t

o0 0
T = Jf)dt=a[te A=
cp 0 0 A
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Hapabotka ao otkasa T, ABAAETCA OCHOBHbIM NAapamMeTPOM, KOTOPbIW YKa3biBAETCA B
3KCMNIyaTaUMOHHOMN AOKYMEHTALUMM HA SNEKTPOHHbIE CPeACTBa NPOMbILLIJIEHHOW aBTOMAaTM3aLU UK.
MockonbKy npu t=T,, nonyyaetca

P(I'Cp) = % =0,37,

TO HapabOoTKy Ha OTKa3 MHTEPMNPETUPYIOT CAeAYHOLMUM 06Pa3oM:
ec/i1 B cucteme aBTomatmsaummn nmeetca 100 moayneii BBoaa-BbiBoAa, TO Yepes Bpems noc/e
Hayana sKcnayaTauumn octaHeTca B cpegHemM 37 paboTocnocobHbIX M 63 OTKasaBLIMX MOAYNEN.

NHorpga HapaboTKy Ha OTKA3 HENMPABUIbHO MHTEPNPETUPYIOT Kak BPeEMSA, B TEYEHUE KOTOPOTO
YCTPOMCTBO NOYTU HaBepHsAKa byaeT paboTocnocobHO, 1 TONbKO NOC/AE UCTEYEHMS 3TOTO BPEMEHM
HaCTynNWUT OTKas.

Mpyu aHanM3e HaJEeKHOCTU CUCTEM, CBA3AHHDbIX C 6@30MacCHOCTbIO, BMECTO BEPOATHOCTU OTKa3a
MCNONb3YeTCA NOHATUE «BEPOATHOCTb OTKA3a NPU HAIMYUM 3anNpoca», T. €. BEPOATHOCTb OTKA3a
NPY HaAMYMKN HeOBXOANMOCTU BbITb B COCTOSSHUW FTOTOBHOCTM.

Mpumep

Cuctema oxpaHbl HepTebasbl. HyXKHO yuMTbiBaTb BEPOATHOCTb OTKa3a CUCTEMbI BO BPeEMS
NONbITKWM NPOHUKHOBEHMA HapywuTenemn Ha 6asy, a He B TO BpeMs, Koraa mnx HeT. OTcroga cneayet
BbIBOA,, YTO C TOYKWN 3PEHUA HAAEKHOCTU OXPaHbl HYXKHO PacCMaTPUBATb BEPOATHOCTb
HecpabaTblBaHMA AAaTYMKA OXPAHHOM CUFHAAM3aLUMN HA MHTEPBA/ie BPEMEHMU, B TEYEHNE KOTOPOrO
MOXKET NOABUTHLCA HAaPYLUUTENb, U HE HYXKHO YUYMTbIBATb BEPOATHOCTb JIOXKHOTO CpabaTbiBaHMS
CUCTEMbI, MOCKONIbKY OHA HE BAMAET HA BbINOJIHEHUE PYHKLMM OXPaHbI.

Knaccuueckan ke Teopmua HaeXKHOCTU yunTbiBaeT 06a BUAa OTKA30B.
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B cnctemax, ceasaHHbIX ¢ 6e3onacHoCTbio, HapaboTka Ao OTKasa T, PacCMaTpUBAETCA OTAE/IbHO
A1 ONacHbIX 1 6e30nacHbIX OTKA30B.

Be3onacHbIM CUMTAETCA OTKa3, He BbI3bIBAOLLIMI ONACHYO CUTYaLMIO Ha OO BbEKTe.

Mpumep 1.

Cuctema asapuliHo20 OMK/OYEHUSA, B KOTOPOWN UCYE3HOBEHME NMUTAHUA NPUBOAUT K
06ecTounBaHMIO OOMOTKM pene U NO3TOMY pene OTKAoYaeT Harpy3Ky, nepeBoas ee TeM CaMbiM B
H6e3onacHoe coCTosfHME. B TaKOM cucTeme OTKa3 MCTOYHMKA NUTaHUA OOMOTKU pene sBnaAeTcA
6e30MnacHbIM OTKa30M M NO3TOMY He YYUTbIBAETCA NPU pacyeTe BePOATHOCTM OTKa3a Npu Han4ymnm
3anpoca.

Mpumep 2.

Ecnv Takor OTKa3 NpPoOM30LWEN B CUCTEME aBTOMATUYECKOTO NOXKAPOTyLWEHUA, KOraa
HeobxoamMmo, HaobopoT, MoOame HanpsaXeHUe Ha HaCoCbl, PACCMATPMBAETCA KaK ONACHbIM OTKas.

MosTomy cpenHAA BEPOATHOCTb OTKa3a NpU HaJIMUMM 3anNpoca B ABYX PACCMOTPEHHbIX
cuctemax bygeT pas3nIMyHOM HECMOTPA Ha NPUMeHeHMe 610Ka NUTAHMUA C OAHUM U TEM XKe
3HayeHnem HapaboTKM A0 OTKa3a.

Yuyet 06bI4HOI HAPA6OTKKM A0 OTKAa3a NPU NPOEKTUPOBAHUM cUCTEM 6€30NaCHOCTU MOXKET
NPUBECTU K HeonpaBAaHHO 3aHMKEHHbIM NOKa3aTe/I M HafeXXHOCTU U HEBO3MOXKHOCTHU
AOCTUXKeHuA Tpebyemoro yposHAa 6e3onacHocTy.

daKTnyeckmne 3Ha4YeHMsa HapaboTKKM A0 OTKa3a CUCTEM C pe3epPBUPOBAHMEM OKA3bIBAKOTCA
ropasfo HMXe pacyeTHbIX. ITO CBA3AHO C CYLLECTBOBAaHMEM TaK Ha3biBaeMbIX OTKA30B No obuien
npuyunHe (OOM), KOTOpbie NPOUCXOASAT OAHOBPEMEHHO Y OCHOBHOIO 3/1EMEHTA U PE3EPBHOTO U
KOTOpPble COCTaBNAOT OCHOBHYHO A0/1H0 OTKAa30B B CUCTEMAX aBTOMATU3ALUN.
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MNpumep.

Pe3epBMpOBaHHAA CUCTEMA HAXOANTCA B MOMELLLEHUM, KOTOPOE OKA3a/10Cb 3aTONNEHHbIM BOAOM
MNN OXBayeHHbIM NoXapom. OTKa3 OCHOBHOrO 3/iIeMeHTa 1 pe3epsa NPy 3TOM HaCTynuT
OAHOBPEMEHHO.

Opyrum npyumepom moKeT bbiTb OA4HOBPEMEHHbIN 06pPbIB OCHOBHOMO M pe3epBHOro Kabena B
pe3ynbraTe 3eMAAHbIX PaboT.

TpeTbMm NpMMepom MOKET BbITb NPUMEHEHNE ABYX KOHTPOIIEPOB C MPOLLECCOPaMM U3 OAHOM
N TOW e napTuu, Kotopas bbina N3rotossieHa C NPUMEHEHNEM NMPOCPOYEHHOM NAAbHOM NACTbI.
Cnegyrowmm NpMmMmepom MOKET BbiTb NPUMEHEHNE ABYX JATYMKOB 4ABEHUA O4HON M TOM XKe
KOHCTPYKLMU, OT OAHOrO U TOrO e NpPOou3BoAUTesIA, KOTOPble OKUCAUANUCH U
pa3repmeTnU3npoBaIUCb OAHOBPEMEHHO.

INEKTPOMArHUTHbLIN UMMYIbC MOAHUU MW UMIMYNbC B CETU SNIEKTPONUTAHMNA MOXKET ABUTLCA
NPUYMHOM OTKA3a OCHOBHOIO M pe3epBHOro 06opyaoBaHNA 04HOBPEMEHHO.

MpuBeaEHHbIE NPUMEPDbI HEe U3 061aCTU GAHTACTUKM, A BNOSHE PEeasbHble }KU3HEHHbIE
cUTyaumu
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Kak 6bITb B 3TUX cUTyaumnAax? Kak CHU3NTb BO3MOKHbIN yuepb?
Cnocob0B AOCTaTOYHO MHOTO:

BbIBMPATb 3/1EMEHTbI CUCTEMbI OT Pa3HbIX NPOU3BOAMUTENEN;

3/1€MEHTbI CUCTEMbI BbIMO/IHEHHbIE HA Pa3HbIX PU3MYECKUX MPUHLUNAX;
C NPUMEHEHMEM Pa3/IMYHbIX MaTePNanoB U TEXHONOTMUIA U3TOTOBAEHUS;
C pa3HbIM NpOrpaMMHbIM obecneyeHmem.

OCHOBHOE U pe3epBHOE oGopyp,osaHme, BK/1tOYaA Ka6enm, AaTYNKN N UCMTOJTHUTEIbHbIE
MeXaHN3Mbl XKelaTeJ/IbHO Pa3HOCUTb TEPPUTOPUAJIBHO,

MOHTAX OCHOBHOM " p63€pBHOI7I CUCTEMBDBI BbIMONMHATb Pa3HbIMK NHOAbMU UJTN PA3HBIMUA
MOHTAaXHbIMUN OPraHM3aumnamm, YTOObI UCKNOUYUTL NOABJIEHME OANHAKOBbIX ownboK
MOHTa»Xa U OANHAKOBO OLIJI/I60‘-IHyI-O MHTEPNpPETaunto pykoBoAacCTBa No akcnayatauunun
MOHTUPYEMOTIO N3gena U T. 4.

O6LLI,I/Ie (I)aI-(TOpr, B/InAarone Ha BCHO CUCTEMY, YUHUTBIBAIOTCA B MOAENIAX OTKA3ad KakK
nocnegoBsaTtesibHoO BK/1loHeEHHOE 3BEHO CO CBOEW Hapa6OTKOM Ha OTKas3.



