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lNpeaucnoeue

1 NOOArOToOBNEH  OfwecTeoM ©  OfPaHAYeHHOR  OTEETCTEEHHOCTRY  «KOopnopaTHBHLE
ANEKTOOHHEIE  CMCTEMBI» W DeJepansHen DIOOHETHBIM  yYpesgeHden oKoHcyneTanMoHKo-
gHEgpeHYEckas  dupMa B 0GMacTW  MEEOYHAPOOHOR  CTAHJARTWIAUMK W CepTHdMKaLWME
cupMa s MHTEPCTAHOAPT: Ha ocHOBe cOBCTBEHHONS AYyTEHTHYHOMD MEpeRoda Ha pYCCKWA Adkik
MO VHAPOOHOID CTAHOAPTA, YEAIAMHOID B MyHKTE 4

2 BHECEH TexHu4eckum EOMWUTETOM 00 cTawgapruaadgme  TE 55 adydiupodansHas
G 30MACHIC T »

3 YTBEPHWOEH W BBEAEH B [OEWCTBWE Mpueazom enepansHora aredtcTea no
TEXHAHECHOMY PETYNHPOBIHHID W METRoNordd o7 08 Hosbpa 2013 r. Ne 1464-cT

4 HacToAwMiA cTadgapT WOSHTHHEH MEMIyHapogHosy  cradgapty ACOTO 238492010
cPyROBOOCTED MO NpHMesHerdn MO0 13849-1 1 MOK 62061 npd NpoesTHDOBaHKKY CHCTEM YTDaRNe A
QSOPYOOBAHHERM, CEAIAHMLI C BeIonacHocTeios (IS0TR 238492010 «Guidance an the application of 152
13840-1 and IEC 62061 in the design of safety-related control systems for machinerys, IDT)

3 BEEJEH BMEPEBIE

Mpaauna NPpUMeNENUR Haomoaless cmawdapms yomaroenens: a FOCT P 1.0=-2012 {paaden 8).
Hugbopmayua of UsMesaHURK & sacmomweny cmandapmy nybnusyemcd & exe20doM (o Cocmaatun
ta 1 Aueaps mexyliese 2oda) weDopMALUoNHOM pRa3amene wHauuouansdee cmandapmes, a
GHUYUANEHRSID MEKCT USMeNEHUD [ RONpasos — 8 GWEMEBCAYHOM UNHGDODMALLOHNGM WKaIaimnens
cHauyuananeHwe cmakdapmes. B cayYae 0opocMompa  [sasdadb!] Uty OmMedbl | Hacimosieso
cmaddapma  coomaamomayoies  yasdonenue Sydem onybiukosano & OIUaded aesinycke
CHAMECAYHOSO UHBODMaYLUONKHoES YRasamens sHayuosanense cmandapmeds. Coomasmemeyouas
uHopMaUUA. Feedaraerue U MekciMsl DAIMELSKNNICA Maxke e udgopMayuoryol cucmeme adweso
MoNeI0@EHLUA — Ha oguyuanesqon calme Hayuowansbibozo opsasa  Pocculckol Pedepayuy  mo
CMaNdapmusayuy 8 cemu Mimepsam [gostru)

1 CTadgapThadope, 2014

HacToRWWA cTAMOApT He MoxeT GblTe BOCNPOMABEOEM, THPAMWPOBaH W pacnpocCTpaHeH B
KAYECTRE OPMUMANEHOrDS WagakuA ©6e3 paipewedns DedepankbHoro areHTCTEA MO TeXHWYSCHIMY
DETYNTHPOBEHAID 1 METOOMNOMMK
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EeepeHue

HacToAWMA cTaHZapT NOOroToened akcneprami va MIKTEK 44PC 7 w WCOTHE 15%/'Fl 8 & oteeT
H3 BOAHMKLWLKE B ITHX TEXHWMYSCEMX KoMWTEeTax npocklel oDBACHUTE OTHOWEHKE Mexay MK S2061[1] »
MCO 13848-1[2]. B 4acTHOCTH, HACTOALME TEXHWYECKKA OT4eT NpHagad NoMode NONEIDEATETARM
YHAIAHHEE CTAHOAPTOR W, HACKOMNEKD 3TO BOAMORHO, CBAIATE WX TEDMHHONOTHSECKM ONA obecnedeHkA
YEEDEHHOCTH, YT0  paspaboTka CWCTEM, CBAZaHHBIX © 0E830NacHoCToh), MOET BuINCNHATLCR B
COOTEETCTRWM C NKOGEIM M3 3THX CTaHGapTOR,

MpegnonaraerTca, 470 HACTOALWMN Texdudecsmit otdeT OyoeT skmoved 8 MoK 62081 v MCO
13849-1 ¢ NoMOWEK TEXHWHECKOR MONPaBEK, KOTODaA Sy0eT CobiNaTech HAa CNYONWEDBAHHYID BEDCHD
HACTORLWEND CTaAMAApTa. 3Tol NoONpaRkod Takwe OyaeT yganesa npuasgedHan a Tabnuue 1 wudopmalgua
0 peroMeHgyvenMor npuvenednn M3K 62081 »w MCO 133481, npegcraeneqHas Bo ppegedde ofous
CTAHOADTOR, KOTOPRAR CeliHdac NpHIHada yeTapeewed. BnocnedcTeMK npeanonaraeTeA obbeguHnTe M3K
B2061 v MO 138491 younuand paboddx rpynn WSO TE 199 1 MK § TE 24.
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HAUWOHANBHBIW CTAHOAPT POCCHMUCKOW DEJQJEPALWMK

PYKOBOOCTEO NO NPHUMEHEHWMKD HCO 13845-1 M M3K 62061
NP NPOEKTHPOBAHWKW CUCTEM YNPAENEHWA OBOPYOOBAHMWMEM,
CEA3AHHBIX C EE3ONACHOCTEID

Guidance on the apphcation of 130 13849-1 and IEC 62061 in the design of safety-related coniral systems for machinery

Nara eseneHun — 2074 — 03 — 01
1 OBnacTe npuMeHeHHUA

B HacToRWweM cTangapTe obLaciAeTeA, kaK HeoBxogumo npumesaTe M3K 62061 » MCO 1384917
NpK NpOEKTURPOBAHKIA CRAIANHBIX C GEI0NACHOCTRIOD CHCTEM YIPERNEHKA ONA oBopyQoBaMHKa MaLWH.

2 OBuwue nonoXeHWA

2.1 M3IK 62061 w MCOD 13849-1 onpegensioT TpebomaHyA K NDOSKTHROBAHKID W DEanMaayii-g
CEAIAHHEX ¢ Del0nacHOCTE CHMCTEM yhpapnesuna obopyaceanmens. MeToge, pazpaboTadHble B 3THX
CTAHOADTAR, PAINHMHHEL HO NP NPASANBHOM WY NPAMEHEHHK MOMHO AGCTHYL CONCCTARMMOINS YpOBHA
CHIHEHHA PHCEa,

2.2 MK 62081 w VOO 13849-1 knaccrdmumpyoT CEAIAHHLE C© GEI0NacHOCTLED CHOCTEMB
YIDABNEHHA, PEanMayviowHe ©yHELMKH GRI0oNacHOCTH, Mo YOOBHEM, KOTOPLIE CNPEdenA/nTeA DasnHYHb A
IHAYEHMAMKI BEPOATHOCT onacHoro oTkaza e yac. WMCO 138481 prROOMT NATE ypoRHEA DE30nacHocTH
(¥B), a b, c,dwe BTo Bpems Kak MIK B2061 MCnoneayeT TPW YyDOBHA NONHOTE BelonackocTi (YTB) 1, 2
M3

2.3 Tak eaxk B cTaddapTax Ha NpogyeEudio (TMN C) KOMMTETEl ONpegensioT TpeboBaHWA K
BEI0NACHOCTH ONA CEAIAMMEY C BEIONAcHOCTRIG CHCTEM YNPARNEe WA, TO PEKoMEeHdyeToR, YToBk 2T
KOMUTETE Knaccufuurposani HeoDEoqusBEe 0NA HUX YPOBHW B adadesuax ¥B u ¥Tkb.

2.4 HoHCcTpysToDel OSOpYOoBaHWE MOTYT WMONONeE30BEaTe WNW MK 82061, vnu MCO 13849-1 a
JABMCHUMOCTH OT OCODEHHOCTER NPYBMEHEHKA,

2.5 Mp eeiBope ¥ NPpHMEHEHWA MoBoTo K3 3THX CTaHdapToR Heshx0OMMo pYEOBOOCTEORATECA
CIVEO IR

- NP HANWYKK  NPEQWEeCTEYIOWEE  3HAHKE W ONeITA B NPOSKTHPOBAHHK  CRAIAHHBIX
DEI0NACHOCTEK CHCTEM YTIDARNEHHA MALIMK Ha OCHOBE KOHUSNUWKM K3TEropui, onucandex g GO 13845
1:199%, MomeT oKal3aTECA, Y4To Mononsaoeanme MCO 135849-1: 2006 apnsetca Gonee Nogxogawmm,

- BCAM CRAZAHHEE © GEA0NACHOCTEK CHOTEMbl  YIPSBEMNEHHS [EANHIOBAHLI HA  OCHOBE
HEINELTRAYECKOR TEXHOMNOMMK, TO 3TO MOMET 03IHaAYaTL, Y9T0 WononeaosaMue WMCO 13848-1 AasnaeTtcA
Donee NooxonALHe;

- Ecnd TpeGoBaHdA SaFaldMEa NPOOeMOHCTPHUPOBATE NONHOTY GE30NacHOCTH, CRAIAHHOW ©
DEannacHOCTE CHCTEME! YIDABNEHHWA MALMHE, 330aHE B IHAYEHHAX BENWYMHE ¥TIB, T0 3TO0 MOMeT
03HAYATE, YTO MCNonNke3oRaHye M3K 62061 senaerca bonee NogXoQALLMM,

! B HACTORWEM cTaHgapre pacoMatpueasTos MCO 13840-1:2006, a e WMCO 138459-1:1909, soropeid Ben
OTMEHEH.

37T CTEHZEapTel DeINW NPUHSTE SEPONEACKHME ODFEHAMK N0 cTadgapTraausd CEN w CEMELEC war WCO
13845-1 1 EH B2067 coOTRETCTEEHHD, rOe oHK DeNe onyDNWsoBaHE GO CTATYCOM FEpMOHHIMPOBAHHE X CTAHOAPRTOR B
cooTERTCTEMA C OupesTreamd No smawwHocTpoeHwn S83TEC w 2006/M42 § EC. B coOoTEBRETCTEMHM C YONDEHRMHA WX
MyGNHEEUMH NPEEMNEHOE NPHMasaHde NHEoro W3 aTHd CTAHOEPTOB NpegnonarasT W CODTEETCTEME OCHOBHEIM
TpefoRaHUAM BazonacHocT JUpekTHE NO MEWKHOCTROe MK S8I3TEC » 200642/EC.

Haganue odHuManHoe
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- OfF CERIAHHLIK ¢ BRIONACHOCTEI CHMCTEM WNDEENEHHA MAWWH, WCNOoNsIYeMLlx HANPUMED, B
NOOMEILLNSHHEE NPOUECCakx, B EOTORBE APYIWE CEAIAHHLIE C Ge3acnacHOCTeM CHCTEMB {HANDUMEp,
MEMGopHBIE CUCTEME! SDecnEYeHHA GeI0NACKHOCTH, COOTBRTCTRYIUME [3]) XapaKTepMIvioTCA aHaYeHHaM K
ganrdmHe ¥TB, venonesoeadne M3K 82061 apnaerce Bonee yenecoobpaiseim.

3 CpaBHeHMe cTaHOapTORB

3.1 BuINO BINOAHEHD CpagHeHWe Tesdudeckny Tpebomammin MCD 138499 w M3K 62061 no
CREOYELLIMM HENDARNEHAARM:

- TEPMHHONOTKS,

- OUEHEA DHCROS W DACNDEASNEHHE XaDaKTEPMCTHE Ge30MacHosT i,

- cneuddrEausa TpeboBRaHKA & SeannacHocTI,

- CHCTEMATHYSCKAA NONHoTa;

- OMATHOCTHHECKHE DyYHELMK,

- GEIONACHOCTE NPOrPamMMHore obecnedyeHia.

3.2 Kpome Toro, B COOTBETCTBHK C©  oDOWMMI cTadfgapTamy  Owina  BuiMOAMEHa  OUEHKS
HCMONBA0EANKA  YNPOWEHHED  MATEMaTWYECKY  GopMyn ONA ONpegeneMus  BepORATHOCTH  ONacHslx
oTkaace {PFHn) u MTTFA.

3.3 B pe3yneTaTe asiNONHEHKA 3TOR patoTel NOMYYeHsl CNEYIOLIME Bl B0k

«  CBRIEHHLE C© De3I0NacHOCTEID CHCTeMbL YIDABNEHWA, J0CTHTAIOWHE NPUEMNEMars yDOoBHA
PYHELHOHANEHOR  BEAoNacHocTd, MOTYT CORiTe pajpaboTadsl © WCnONBEIoBaHUEM NoBoro K3 aTux
CTAHOAPTOR MYyTEM WHTEMPaUMKE HECNOMHEDT NOOCMCTEM CERIAHHOR ¢ Tea0nacHoCTEK ANeKTRMYECKON
CHCTEMBl yNipaEneHus (CEICY) WNW CEAIAHHBX C Ge30MNACHOCTRI ANEMEHTOR CHCTeMbl YIPaBMEHWUA
{CEICY), pazpaboTamHey B COOTESTCTEHK ¢ M3K 62061 unu GO 1384091 conTBETCTREHHD,

= oba cTaHgapTa Takke MoryT BbiTe WCNONEI0BaAHSL GNA BRNONHEHWA NDOEKTHEER PELWEHHAH ans
cnomHex CEICY 1 CBICY 3a cueT vHTErpaymM anesTpudYeckix | NesTPoHHBX | NPOrpamMmMupyemsix
INEKTROHHBIE NOACWCTEM, paipaboTadtbix 8 COOTRETSTENA © [4];

- ofa cTAKOAPTa B HACTORWEES BREMA NPELCTARNAKT GOMNLLWYI0 WEHHOCTE ONA CNEUManucTos,
HCMONEIYIOWMY  MaWKHsl W oDopyloBaHKMe, 3 TaKse O4YeHE MNONe3ISH ONblT NPMMEHEHHA  DaHHBIX
cTaHaapTos. PeivneTaTel MPAETHHECKOrD npyiMedHedia  ctadoapros MoK 62061 o MCO  13849.1,
NONYHEHHBIE B TEYEHWE DAIYMHOMD NEpHOLa BpeMEHH, OYEH: BakHE ONA NoQOepHd Nobbs JanbHeRWwnE
HHHLHMATHE NO CO3gaHkio oibeMHeHHONs CTaHJ3gTa;

- B pacCHMATPMBASMBR CTAHOARTAX CYLWECTEVGT HeBonblUKME PaINWHKMA, &8 HEKOTOPRIE NOHATHA
{HANpHUMED, ynpasneHde EyHELBCHANERDK DEAcnacHoCTeM] HYHOAKNTCR B JansHerued npopaboTee o
Uenek GoOpMAPOBAHMA SEBWBANGHTHOCTH MEXdy COOTEBETCTEVHIWMMKA MEeTOOoNorHamMe paipatoTed o
HEKOTOPRIME TEXHUSECKAMKE TREOoBAHMAMK.

4 OueHka pMcKa W onpefeneHue TpebyemMbIX XapakTepUCcTHE

4.1 CpagHeHne HononkLIoeaHda MeTcaos cnpeaenadus ¥TIE u (vnd) ¥B ana soHEpeTHoR GyHELMM
GeI0NACHOCTIA NOIBONIANG YCTAHOBWTE, YTO CYWECTEYET XOPOWWA YPOBEHE COOTBETCTEMA MENIOY ITHMA
METOLAMK, NPEOCTABNSHHLIMA B NDMACKEHM A KE$00M0 U2 COOTBETCTEVICLWME CTaHganToR,

4.2 Heaasuchsi0 OT TOMD, KAE0H METoO MCNONEIYETEA, BAKHO TO, 4T0 YOSNASTCA ocofoe BHWMaHHe
GHECNeYeHnio COCTRETCTEYIOWErD SBOCHOEaAHWA ONA NAapamMaTpoE pucEa npr cnpeasneddl ¥TE W (Won)
¥h, KoTopoe, KAk NPaBWne, OTHOCHTCA K KOHEPETHOW qiyHELME DelonacHocTh. 3T 0GOCHOBAMWA sMOryT
GbiTE DOMNEE BEICOKOID KAYECTEA, BCNH OMH BoINONHAKTCA C YHACTHEM PAOA COTRYOMKEDE {(HanpHMep.
NECEKTHROBLMEDE, CNEUManKCTOR Mo TEXHWYECKOMY OBCNyHMBAKWK, onepaTtopos), 4To obecneddeasT
NEABKNEHOCTE NOHMMAHWA CNACHOCTENA, KOTODLIE MOMYT NPKHCYTETEORATE B 000 DYOOBAHMM.

4.3 DononHWTENkMBlE CREOEHMA O NPOUSCoE OUEHKM DMCKa W ONPELeneH i LENebbix Nokaiarensi
MAOHKHD HARTH B [5] » [B].

* Teprwd "Hecnosmras” CEICY wnr CEIICY Qormed pAaccMaTpUBaTECH KAK JHEMBANSHTHEIA TEDMHHY «HWIKARA

CNOMHOCTES, OnpaganasHomy 8 3.2.7 M3IK 620612005,
2
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5 Cneuncpuraumna TpeboBaHUA K cHcTeMe Be30NacHOCTH

5.1 MNepBeia 3aTan cOOTEETCTEVIOWER MeTogukd W B WMCD 138409 w8 MOK 82061 TpebByer
BLINOMHEHWE CReuddQUKau9dE @yHELHA{A) De30NacHocT, peanWayeMels CBRIaHHCK ¢ DeasnacHolTrid
CHCTEMONA YNDABNEHHA.

5.2 Jomwsa GoiTe BRNONHEHA OUWEHEA KEs0oR $yHigkd SeaonacHocTi, KoTopan gonsHa GolTo
pEanMI0BaHa CXEMON YNPABENeHHA © BCMONEIOBEIHWEM, HanpuMep, NUbo npunowedda A WMCO 13849-1,
nUEo npunosedna A MK 62061, ChnegyeT yocTaHODHTL, EaK0e HEoDXOOMMOS CHIHEHWE DHCKA DOIHHO
ObiTe OFRCNEqYeHD BamOod KOHEPETHOR dyHElMel BesonackocTd B obOpyYOOBaHMKM W, B CEOKD O4YEpEdb,
KAKOH HECDKOOWM YROREHE YEEDSHHOCTI B TOM, Y4TO CXEMbl YIRDABNEHHA CMONYT DeandiIoBaTe 3Ty
iy GeaonacHooT.

5.3 Taekold ypoBeHb YEEDEHHOCTH, onpedgnfessid gax ¥YbB a WCO 138491 W (vnu) ¥TE B M3K
B2061, CBAIAH C KOHKDETHON DyHELMER Be30nacHocTA.

5.4 Huwe nepeddcneda WHGOPMALWA, KOTODas JOoMmsHa GbiTe NpegocTasneHa ana dyHELWA
DE3IonacHoCTd B CTaMgapTe (Tena C) Ha Wagenuse.

Ona dyHEUMKH{A) BE3I0NacCHOCTH, PEanydayemMon{sx] CXemMol yrpaaneH9a;

= ma dyHKyuy GeaonacHooTI,

= OMACAEHHE DYHELHA Be30NacHocTIA,

= TpedyeMsR YpoBREHE Bel0NacHOCTH B COOTEETCTEMK ¢ WMCOD 13849-1 (¥B: OT & 00 &) ¥ {K1nH)
TpebyemMER ypoBEHE NONHOTE DE30NaAcCHOCTH B cooTeaTeTeMK c MIK 82061 (¥ME ot 1 go 3).

6 OnpegengHHde LeneBkIX XapakTepyucTHE ona ¥B 1 ¥YINB

B mabGnuue 1 npeacTaenedo cooTHOWeHWe mexagy ¥B w ¥YMB, ockopanHoe wa cpegHel
BEPOATHOCTH ONacHore oTkaaa e dac. Oadako ofa crasjapta codep+aT QononHuTensHee TpeGosaH9a
(HANPHMED, K CUCTEMATHYECKOR NONHOTE BEINACHOCTH] K 2TMM BEDOATHOCTHEIM LENSM, KOTORLIE Talkse
O0M#Hsl OETE NPUMEeHEHBEl K CBAZAHHOA ¢ DEaonacHoCThi CUCTEME ynpapnedun. CTporocTe aTHx
TPeBoRAHWMA CEBA3IAHA ¢ CODTRETCTEICLWMMK ¥B 1 ¥TEB.

Tatnuua 1 = CooTHOoWweHde sexgy ¥YB W ¥1E, ocHOoBadHOE Ha CpEOHEeR BEpOATHOCTH OMNacHOr:
OTKA3E B Yac

CpegHas BEgCATHOCTE Y POBEHE NONHOTE
¥poseHs GesonackocTy (¥E) ONAGHOTS OTEASS B Hac [ 1/4) Eea:gnaf.u-:}mu vk}
a = 105 go < 10~ CheynansHsie

TpEhoBAHKWA K
GEI0ONacHoCTH

OTCYTCTEYIOT
b 23 » 107% po = 10°% 1
L 10 oo = 3 = 10-°F 1
d 210" po < 105 2
i =2107% go = 1077 3

T NpoekTHpOBaHWe CUCTEMEI

7.1 Obwme tpebopaHWA, NpiMeHAemele M3K 62061 v WCO 13849-1, K nNpocKTAROBAHMED
EHETEMEI

Mpw paspabotke CEICY wni CEXCY QonsHe BelTh yHTe e CReayiolL4He acnerTis:

= mobod W3 aeyx CTaHJaApTOR B PaME3X OfpadHdYeHdd WX COOTBETCTEVIOWWX obnacTed
NEHMEHEHHA  MOMeT OwiTe WCROMNBLACEAH ONA pPaspaGoTEM  CBAIAHMEY ¢ De3IcnacHoCTeM CHCTEM
VYIPABRNEHHMA C© NpUemMnesol yHELBoHanEHoR Ge30NacHOCTED, KOTORan YEa3aKa 4nA gocTuragmex ¥b
Mnu ¥,

- CBA3AHHEE ¢ DElonacHoCTei)  HECNOwHbIe  SNemMedTe,  KOTOpee  paaspabotadsl  OnA
cooTeeTCcTEYIoWM: ¥E cornacHo MCO 138491, soryT BbiTe HHTEMPHEOBAHE! KAK NOGCHETEMEl B CBAIAHH Y
C SE30NacHOCTRI0 INEETRHYECEYIO CHETEMY YNpasnewns (CBICY), paipaboTankyg B cooTRETCTEMN C M3K
B2061. Mobkie cNoMHele CEAIAHHLIE © GE30NACHOCTREID NEMEMTR, EOTOpPRE paspatoTads OnA
COOTRETCTEVIOWMY ¥B cornacue WOCO 1384941, moryT OwiTe WHTETPHPOREMHLE & CEAJAMHBE ©

K]
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CE30NACHOCTLIO JNEMEHTEl CUCTeMEl ynpaenedua (CEI/CY), pazpaboTtavswe B cooteeTCcTRMM o WCO
1384891,

moban  HeCno®Han nNoOcycTesMa, koTopaa  pajpaboTada  cornacHo MOK 62061 ona
cooTEeTCTEYROWME ¥TIB, MomeT OeiTe MHTErPUPOoBaHa KAk CBRZAHHLIA C DeIcnacHoCTRID aneManT B mobyo
roMBuHagme CBICY, paspabortannyio cornacHs MCO 13849-1;

mioban crNoXHanA NoGCHCTEMa, KOTopaA paspabortada cornacHo [4] onAa cooTeeTeTaYIowH: ¥TE,
MOMWET DbiTe WHTEMPHPOB3IHA KAK CER3AHHEE ¢ Ge30nacHOCTRID AaneMeHT B nodyvio koMGuHagmn CECY,
pazpaboTadnyin cornacHs WMOO13845%1 wne B8 kadecTee nogcucTeMel B CBICY, pajpaboTtaddyio
cornacHo M3K 62061,

7.2 Oueska PFHp w MTTF; 0 WCNONLI0OBAMKE WCKNIDYEHWA CcOoeE

7.21 Ouerka PFHo u MTTFx

7.2.1.1 3nadenne MTTF; B kowTescTe MCO 13849-1 oTHoCHTCA K oguomMy Kadany CBEIVCY bes
OWarHOCTHEW W TONEKS B8 3Tos  clyyYae ABNRETCA  DEnMYKHOR, oBpartHol  pendddue  PFRHDL,
paccMaTpHEasMon B MIK 62081

7.21.2 MTTF, Aapnsetca nagamMeTpoM EOMNOHEHTAICE] W (MNW) OTAeNeEHOre Kadana Gea ydyeTa
TakMx (DAKTOPOR, Kak OHACHOCTHES W ADPXMTEKTYRA., B TO BpemMa kKak PFHn RERASTCS NapaMeTposd
NOOCACTEME, KOTOREA YHUTHEIEST BKNAS DaKTOROR, TAKWX Kak OHArHOCTHES W 3DKHTEKTYRE B 3aBHMCMOCTH
OT CTRYETYDb NpoEKTa.

7.21.3 B MCO 138491, npunoweswe K npenctapneds COOTHOWEHMHA Mewxdy MTTF: 1 PFHz ana
CBEICY ona paindusbly apxWTeKTYD, EOTOpRE ONpEeaeneHsl ON8 Dasndusbx KaTeropdi W 3Ha4HeHHA
auarHocTudeckoro oxeata (D).

7.2.14 OupHka PFHy ONA NocheacaTensHs cogfdHeddslx CBICY B cooTReTCTEMKM o WCO
138401 Tarwe MOMET GbiTe BRINOMHEHZ NYTEM CNOMEHHA IHaseHid PFHD (Hanprsep, NonyyHeHHss 1
MCO 138491, npunowenue Ky kasgoro CBICY adanori4Ho Tomy, KaK 3T0 BRINOAHASTSA 008 NOOCHCTERM
a MIK 62061,

7.2.2 Hcnoneaosanve HCKNOYeHHA choep

7.2.2.1 OBa cTtasgapTa paspewarkT WenoNeE30BaHHe ncKniodYeHya cdos, oM. 6.7.7 MK 62061 n 7.3
MCO 1384041, MOK 62081 He JonyckaseT WCnoNeIoRaHkna Moknioderikna choa ana CEICY, HeobxoMMon
ana gocTiesequa ¥ME 3, Sea annapatHoi OTEaI0YCTORYMBOCTH.

T.2.2.2 BakHo, yTobel MCNoNkABAHWE WoKMoHeHHa choA Being AomeHssg obpazom ofocHoBano 1
COOTRETCTREOBANG NPeOnonaracMomy cpoky Muadu CEICY wnn CEICY.

7.2.2.3 B cnywae, ecnn 4na doyHedin SeaonacHocTy, peandayemci CECY wnu CEICY, yralano
YE e wnu YTIE 3, HenpaBHnNeEHD NONaraTtecA TONBKS HA WCKMKYeHde cHoA Ona QOCTUREHWA TAKOMD YpoRHA
GEI0NACHOCTH. 3T0 JAEMCHT OT WCNOMBEIYEMOM TEXHONOMKWA M NPeancnaragmMod BHelWHed Ccpegk
akcnnyataund. MosToMy o7 paslpaboTuynka TpedyeTcA QONONHWTENEHAA OCTOPOMHOCTE 8 WCNoNs308aAHM KA
HoKMoHeHng chod NpoY yBenkudeHrd ¥B 1nu ¥TE.

7.224 B obDWen cnyydas WMCNONeIo@aHMe WCKNoHerns choa He NpUMEeHAMO K MEXSHHYSCKAM
ACNEKTAM ANEKTPOMEXAHMYECEHE NOIVMUHOHHLIX NEPEFNI0YETENER W DYYHBIX NEpBKNKHaTenai {(Hanoumep,
YCTROWCTED AB3DHRHON OCTAHOBKK) OANA QOCTIREHWA ¥EB & wnd ¥T1B 3 npr paipaboTie CooTEETCTREHHD
CEXCY wnn CEICY. Mokmioueuma cboer, soTopei@ moryT ObiTe NPHMEHEHE K MEXAHHYESCENAB
HEMCNDABHOCTAM B KOHKDETHE YCNOBWAX (HANDHMED, HIHOC | KOPPOIWE, TREWHHE), onWcaHe a [7].

7.2.2.5 Hanpemep, 8 chcTemy GNOKKMpoBKKM geepd, KoTopad gonsHa Beime cnocofla obecnedyuTs
YE e wnn ¥MEB 3, vecbxogumo OvgeT BENKYMTE MUHEMANEHYHD OTEIIOVCTONYM-BOCTE pasHym 1
{Hanpymen, 088 Obb4MHEE MEXAHHYECHHY BRIKMOYATENA) ONA Toro, Y9Tofk A0CTHYE YEASAHHOIS YRORHA
Ges0NACHOCTH, TAK KAK HE NPHHATO WCKMKYaTL Takke cBod, Kak chOMaHHBR NepernicYaTent Npusoaa.
DOMAaKD BOIMOEHO WCKNMKOYaTE COOM, TAKKE KaK KOPOTHOE I3MbIKIHWE NPOBOOHKKOE B NaHENH yNDaBneHus,
paspaboTAHHOR B COOTRETCTEMK C COOTEETSTEYIOLIMMA CTAHOARTEMIA

7226 OononHETensHas WHROPMaLWs No WCnoNeICBAHKED MCEMIOHeHHA Co0A QonwHa ObiTe
npegocTagneda B cTanaapTe [7], KoTOpRIA & HacToAwWee spemA paspabaTeeaeTca MCOTK 199/ &,

7.3 MpoekT CHCTEMBI, WCNONBIVIOLLEA nNOOCMCTEMEl WRW CBIAICY, cooTBEeTCTRYHLHE
TpeSopanuam unu M3K 62061, nnn WCO 13849-1

7.3.1 Bo poex cny4asy, ecnd NoOcHcTeMsl WNW CERAIAHHEE © BEI0NacHOCTER ANEMEHTE CACTEM
yipaenedks pazpafoTad B COoOTRETCTEMM wrK o MCD 1384941, wne c MOK 82061, wecbxogumo
CORCNEYHTE COOTEGTCTEME CTAHOAPRTY BCER CHCTEMBbl, SCMOW  BLINONHEHLl BCE  COOTBETCTRYIILWE
TpeboBakHWMA TAKoro cTaHgapTa.

7.3.2 Mpyu NPpoeETHRCBAHMK MOOCWUCTEME  WAW  2NE8MEHT W3 COAIAHHEE C  Oe30nacHOCTLE
INEMEHTOR CWCTEM YIPABRNEHWMA O0MEHL YIO0BMETBOPATE Wi M3K 62061, wnuw MCO 1384041
CoOOTEETCTEEHHO. JonyoTrko, 4To0sl OHK yOOBRNETEORANY OD0MM W3 2THX CTAHOAPTOR NDW YCNOBRWK, 4TO
TpeboBaHMA ITHX MCNONEIYEMEIX CTAHOAPTOR NONHOCTED coBNKgakToA.

4
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7.3.3 He ponyckasToA cMeWwWsaTe TPeGoRaHMA CTAHOADTOR K NPOSKTHPOEAHWKD NOOCWCTEMEl K
INEMERTOR W3 CEAIAHHLIX C DEICNACHOCTL INSMERTOR CHCTEM YNIDABNEHKWA.
7.4 Mpoexr CHCTEMLI, WCNOMLIYVIOWEA nNoocHMCcTEMbl WnKA CBAICY, pazpaboTavMbie ©
npuMeHeHHes apyrux cTangaproe M3K wnn HCO

7.4.1 B npockTe BOIMOMHD NOHMEHEHNE TOTOBRY NOOCHETEM, HANDHMED ANEKTROYYBCTBUTENBHON D
JAWWTHOND YCTPOWRCTES, KOTOPEE OTEEYAINT COOTESTCTEYIOWMM cTanaapTan MIK wnk MCO Ha Wagenwe
MW [4], wne M3K 82061, wnw WMCO 13849-1. MocTaplkkl TAKME MOACHCTEM OOM#HB NPegocTARNATh
HEOBX0 oMMy MHgopMagre 0na obBECHeSeHHA WX AHTEMPAULHK B CRAZAHHYIO ¢ DRIONACHOCTEID CHOTEMY
YMDABNEHHA B COOTESTCTEMME C MoK M2 M3K 62061 1 IMCO 13845-1.

742 MogcucTeMe, HANPWMED CHCTEME DENYTHMPOBAHWA CHOPOCTH 2ANeKTpWYecHoro npuecga,
KOTODBIE DeNM paipadoTadbl © HCNONEI0BIHWEM CTAHGADTOR HA HIOENWE, Takkx kak [8], KoTopei
peannayeT Tpebosadua [4], soryT MCNoNLIoBATECA B CRAIAHHBK C BEI0NacHoCTEID CHCTEMAX YNDABNeHHA
B cooTReTCTEAM ¢ M3K 62061 (oM. Take 6.7.3 MIK 82061) u MCO 138491,

743 B cooteetcTEMd c MOIK 62061 gpyrie noocWCTEME, KOTOpee ObiNd paipaboTadel B
cooTEeTCTEMM © MAK, MCO v gpyrimu cranfaprasi, JonsHbl NOOYHHATECA TpeGosanwam 6.7.3 MoK
B2061.

8 lNpumep

8.1 OBwme nonoMeHWA

B cnegyiolass NnpdMepse NpeanonarasTcd, 4To Boe TpefoBadus cTAHOARTOR ObiMi BRI MHEHE
MpuMep NpegEaIHaYyed TONEKD ANA JesMOHCTPALHK KOHEDETHEX ACNeEToa NPHMEHSHAA CTaMOapTom,

8.2 [pumep nNPpoeETHPOBAHMA W NOATEEPMOOHMA COOTEETCTEMA CBAZAMHOW ©

GoI0NACHOCTEIO CHCTeMI  YNPABNGHWA, pPeanHaIyIoWed Ia0aMHylo YHHLAD  yhipaBneHUa,
CEAIAHHYIO ¢ GRI0NACHOCT LMD

8.2.1 3TOT YNpOoWeHHEIA NPHKMED NpegHazHaqded Ons OeMOoHCTDalud WCnoneaoeaqHdA B CE3CY
unw CEICY nogowcten wne CBCY, woTopwe cooTeeTcTayior MK 82061 w (anu) MCO 13849-1.
Jasublit NpHMER OCHOBAH HA pEAnMIauMd  OYHEUWE BeaonacHoCTH, ONHCAHHOM KAk CBAZSHHAA ©
BEannacHICTER QYHELMA OCTAHOBA, BRIMONHAKWAA KOHTRONE NOMAOKEHAA NepEMELaEMOrD GrDasneHHa,
C 3af0aHHEM YpoBHEM NonHoTe BeaonacHocty ¥TE 3 vnu Tpebyemeinm ypoeHes GeaonacHocty YBr e, kak
NOKSIAHD Ha pHoyHKe 1.
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1-r [MoKka3aHo B0 EKAHMEHEOM NOATEEHHH

a - oTHpaTe, b - 3akprTo; - NYCH; d — kosTyp oBpaTHOA CBRAM,

Pucysor 1 = Mprrep peanyizauqd ©yHELKE GeaonacHocTy

822 lMpdpegeHHan ke wHQopMauda  Heobxoowma ona  cnedddidkaddd  Tpebosaddin K
GEI0NACHOCTIA ANA JaHHONS NEUMepa.

DYHELMWA Da30NacHOCTH

CerAzansan © 0e3ocnacHocTsl PyHELMS OCTAHOBA WHHUWADYETCH A3WMTHEIM  YCTPOACTBOM.
OTEDGRITHE MEPEMELLASMONT OFpaMIEHWA HHELWADYeT dyHilHin GesonacHocTi B0 (BeacnacHuiild OCTaMOR).

Onncanme ryHELHA:
ofecnederre  Be30NacHoCTH TApaHTHPYETCA Nepemellachbin  orpaseHrer  (38WHTHOR
peweTEor). OTHpLITAE ONOSADYEMOrD JAWWTHOMS OrpasiedvA OCHapyHWBAaeTCA © NOMOWsLK  OBEYVK
MOIAGWCHHEY NepeknoHaTensd B1/E2, MHDOpMaUKMS © KOTODLIX O COCTOAMKMA KOMTAKTA [IAMEMYT KW

g
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pPE30MEHYT) MK 0 COOTBETCTEVIOWERN KOMOWHAUWMA KoHTakToR obpafaTelBaeTod UeHTPANEHEIM MOOYIEM
GeaonacHoctd K1, K1 npueoguT 8 JelcTewe aea koHTarmopa Q1 w 02, cpataTwiBadHdie KoTopbix
NPEPBEIBAET WKW NPEACTERALLAET CERIAHHRIE C ONACHOCTRY ABMMEHWA UMK COCTORHMA,

<= © uenes obdapysedns HeucnpaesocTen K1 NpoRepAeT NoIMUMOoHHBIE nepermodyaTend. Ki
BLIABNAET HEWCNpaEHocTH B 01 W Q2 © NoMoWwe TEcTa 3anycka. CYdTaeTcA, 4To EOMaHta sanycea
BLINCAMEHa YoNELWMS, SCnd NpeasapuTensko cpabotand O v Q2. TecTvpoRaHke 3anycka OTEPRITHEM H
FAMPETHEM DNOKMDYEMOrD JAWWTHONS orpakiequn He ToebyeTcA,

- yHKUMA GEA0nacHoCTH HE HAPYWLAeTER B CNYyHase OTKAZE KOMNOHEHTA. ECK HEWCnpasHoeTH
oOHADYHHMBEAKITCA B Npoyecce paboTh CHCTEMBl KNH B NPOUBCCE OTEPBITHA W 32KPETHA GNOKApyemMon
JBLWTHOID Orpasaedis, To cpabateieassT 01 1 02 1 paboTa CUCTEMBl NPEKDAWABTCA,

- BCAA B Nepuog Mexdy OBYMA NocnedosaTeNsHbIMK BeNORHEHUAMK OTERRITHA [ JAKPLITHA H
JAKPETHA | OTEPETHA DNOKHPYEMOTS J3WHTHOMD OMaIeHHA NPoWIowne Bones Qeyx HEHCNDaBHoCTEH, TO
ITO MOMET NDHBECTA K HADYWEHD EyHiLKY BesonacHocTi.

5.2.3 Takwe HECOXOOMMS BoINSMNHWTE CNeayiowue TpehonaHng .

= OoMEHbl CoBMoaaTecs GA30BEE W X0DOWo NPOBEDERHEE NEAKUANL BEACNACHOCTH (HANPUMED,
cHMmeHe Ha S0 % Toka Warpyaes ana kodTakTopoe Q1 o O2) U BenONHATECA Toebosadwa kaTeropdu B
HdonsHsl GLTe PEANKMA0EAHE CHEMbl AW Tl (HANBHMER, SALMTA KOMTAKTOR);

= angs  cpabaTeBaHKe  NOIMUMOHHBIX  NEQEKNKYaTENER  rapaHTHpyeTca cTabWnbHOE
PACNCNOHEHHE JaLWHMTHLIX YoTRORCTE,

- nepakniodarent 81 OonweH SENAETCA  NOSWUMOHHBIM NEQEKNo<aTensst © NOIUTHEHBIM
pAIMBEAHHEM B COOTBETCTRAK C [9], NprnomeHHe K,

- NpoEoOa NUTaHWA B NO3WUWOHHBIM Nepekniodatenasm 81 1 B2 gonwuel BeiTe NROACHEHD]
OTOEMERD WA © 33U TOR.

8.2.4 OT NpoM3BOOHTENER JoMmeHa ObiTe MONYYeHa CNeqviowan WHOpMagWa ONA  Kawnoro
anemeHTa npoekta CEAICY:

= MOAYNE SEIONACHOCTA K1 M0 33ABNEHWK 3aB00a-WaroTORKTENA® YAORNETRODAST TpeDoDaHKHAM
kareropwi 4, asadenne YB pagHo 2 1n npegencsHoe Tpetopakve K YTE pasuo 3;

= KoHTaETopel Q71 K1 Q2 WMEKNT  MEXEGHWHECKKW COAJAHHLIE KOHTAKTHLIE  SNeseHThb,
COOTBEETCTEYIOWMWE [9], npUnoxkeHqe L.

8.2.5 Cnegyiowees aamedanne MoseT OeiTe coenado k npoekty CEICY 1 (unk) CEICY.

Kateropda 4 womeT DOelTe QOCTWRHYTA TOMNBKO TOMAA, KOMOA HECKONLHED  MEXSHAYCCKHRR
MNOZALKOHHEX NepERioYaTenseid ANA PaINKYHEX YCTPORCTE 33WHTel HE COeQWHE B NOCNEN0BATENLHD (T,
2. HE COogguHEHsl KE3ckanqqo). B npoTueHoM chydae cGon B NepernoYaTenay He mMoryT OweiTe 0bHapyweHsl.

8.2.6 PacyeT BEpOATHOCTA OTKAZa B cooTReTCTEMM ¢ MCO1 38494

Ha pucyHes 2 NOE3IaHa NOorMYeckan NoackcTema (Moayne GeaonacHocTd K1), £ KOTOpOR
NOACOEOMHEHBl SMNEMEHTE ABYXEAHANBHEK BXOOAa W Beixoga. Tak Kak paccwaTpueacwmans Gnok-cxema
AENAETCA abDCTpakuWeR Ha YDOBHE ANNADaTHLIX CPEACTE NoOACHCTEMbl, CEAIAMHON © DeaonacHOCTER,
NOCNEACBATENLHOCTE NOGCHCTEM HENDHUHUKNK-ANsHA. [T03TOKMY peroMedgyeTca, Y9Tobbl NoOgCHMCTE M,
HMMEIOWHME COWMHAKOBYKD CTPYETYDY. OulTh CrpyNNHpoSadsl BMECTE, K3k NoKAIaHo Ha pUCyHKe 3. 3To
YNpoWaeT pacdeT ¥b, Tak Kak nony-Yaesan ouskka MTTFy kaHana coEpalWasTcs B HEeCKONsED pai ao
rpaHAHHaNs sHaqdeHda anf MTTE, kadana passore 100 rogan.

Bl — — Q1

PucyHok 2 = Bnok-gHarpassaia NogckcTeMsl, CERIaHHOR ¢ BeaonacHOC TR0

4 3707 MOQYNe PACCMATOWEZRTCA Kak nogcucTema. u MTTF erc oTaenkHblx kaHanos we TpebdyeTcA
fcw. nm. 7.2.1.1).
7
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- —
—| B1 —| ™ \‘ B1 a1 |-
KA — K1
B2 02 B2 Q2
v .
1 2

I-TNpegcTaaneHie aNNapaTHBE CPaacTa: TPH NOACHCTEME: Ha ypoeHe TEEICY,;
Z = ¥NpoweHHDE NOTHYECHOS NPeACcTIaNEHHE: 4EE NoACHCTEME HE Ypoase SERECY

Pucynox 3 — Bnok-guarpasia NogcHcTemesl, CBRIaHHOH ¢ G230nacHocTeld, ONA BEIYKCNEHKA N0
WMCO 134881

BepoATHOCTe oTEaaa mogyna GeacnacHocTi K1 3aABNAeTeA MWAroTOBMTENEM ¥ YHHTRIBAGTCA B
KoHUe pacdeta (2 31=1094 [(penWYWiHEa NpoWaBoaMTEnA), cooTeeTCeTEyeT Yh, pasdomy <) [Ona
CCTaNbHBIX NOACHCTEM BESOATHOCTE OTKa3A PACCHUTRIBAETCA CneaywMm obpaiom:

MTTFy ONA MexXadn4eckod 4acTi 81 asadering Biogd yCTAHCENEHO paBHe 1000000 uwknos
{aHaqere nporasoauTena). AnA nosMuEMoHHoOnS nepekndydaTtens B2 adadedie By cocTapnset 500
000 ymknos (avadedwe npowascguTend). 3a 365 pabodwx guel B rogy, 24 paGodus J4acoBR B O2HE W
apemeHd Udkna 900 ¢ (15 MKH) 94cno QUENOR Ao B rog AnS 3TWX KOMIOHEHTOR DacCYMThiBAETOA ©
NOMOWEI ypasHednd (C.2) » (C.7) wa MCO 138491 n OvaeT pasHo 35 040 yrenam:

d. k36005 3652x24%x3600<

Nop = 4 = : dc- 1 = 35040 yuknoa/T
:IIIIP1|J q-[']['
LR
B .
MTTF 5 = — nd Iﬂﬂﬂﬂ[]ﬂmru‘:.}ﬁ- R
NS 0. % 35040 MU
&, 10000y o
Tiaa: = — - — = 28.5 net
", 15040 EpLrR TS
8 ] el
MTTF, .. = e o OO0k e0 - 143 rona
Ols=n 0.1 = 35040 HikI08
B i s
Tusas = 21 = FO0000y0k 08 - 14.3 ner.
ML O
Moo 38040 =

2

3Hadenwe Twa Ana B2 pasxo 14,3 net. Mo HcTededry aToro peMedn B2 jomsed GoWTe 3aMEHEH,
ecnd NpeanonarasTed, 97o BoA CECY gonsHa GyHELAOHKPOBaTE B TedeHwe 20 neT;

ona kosTakTopoR Q1 1w Q2 auadedwe Bip npw paboTe Nod MHAOYKTMEHOR HATrDYyIKoR YCTAKOBNEH
cpok ciy#be B 1 000 000 ykknos {aHadelde NpoUIesaqTena). Ecnd 50 % oTE3-300 CYMTaIOTCA ONAcHEMK,
TG IHASEHWE Biod YABAWMBALTCA NG CPABHEHAD © Bio!
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8 2000000k 108
MTTF gz = 0 — = : =571 rog
RES . 0.0 % 35040 QI T
B 20000000500
Tiga iz = — = — =37.1net:
", 35 kIO

2

= ans obonxs kadanos MTTF: E.bl'-rl."lﬂﬂﬂ ETCA © NOMOWED Belpaxedkna D1 wa MCO 138491,
i N Z l
MTTF, MTTFdi

v

| 1 | I

= =+ =

MTTF, .~ 285n1  S7lr 1901
| | 1 |
= +
MTTF 1431 57Ir  ll4n

i k2

dto naet ana MTTFacee 120 net, a gna MTTFzce: — 114 ner. B cooteeTcTEdW ¢ MCO 13584941
MTTF; 0Boux kaHancs orpadieeHs 0o 100 neT, W B aTos cnydae, Tak kak MTTF; 0Bous KaHanos pasHis,
NOCHE BRYKCISHRA OrPaHHYEHRA ANA HAX HE HYKHD BEINONHATE CHMMaTRHIWNM,

< DC,p 3vaveHre D0 [oxBaT gMardocTHEoR), paswoe 99% ona B1 1 B2, oCHOBAHD Ha KOHTRONa
OOCTOBEDHOCTH PaiMbiKadia | DOpMHPOEIHKMA koMBHHALWK KoNTaKToR B8 K. 3Hadenne DC, paproe 99%
anA goMTakTopoa O W O2F, oDeCnedrBacTCR WX PeryNADHLIM KOMTRONEM, KEOTORRIF BeINonHAeT K1 ao
BpEMA CBOBMD JANycka. YoTasopneHHee Hadedda OC cooteeTcTeyioT DO, ONA Easood NogoHCTEMesl.
DCay GyOeT paccydTeiBaTeCA No opuyne E.1 wa MCO 138491, Tak waw OnNA sawnoro oTignsHorg
KoOMNOHEHTA adadenne D0 coctaenaeTt 99%., avavenwe DC,., Tamse BygeT pagHo 98%;

- A0CKBATHRE Mepel NEOTHE OTKS3I0B No ODWER NpWY-Ee B noockeTesax B1E2 v Q102 (70
Gannoe). paznenaHde (15), HONBITAHHEE EOMMOOHERTE {9), 33WKTa OT NepeHanpAMeHna W T. 4. (150 |
YEMOBWA OKPYIKAWER cpeasl (25 + 10);

- cpoK cnyxbbll Ans ynpowedHdoro noaxoga s MCO 13549-1 npegnonaraetca cpok cnysbel 20

neT,

= nogcucTens B1B2/01/02 cooTeeTcTEwT Kateropkk 4 ¢ Donewns sHadeHwen MTTE, (100
naTt) W BoneWwrM asaseHnem DC.., (99%). B peayneTate cpeiHMAA DEPOATHOCTL ONACHBIX OTHAICE pagHa
247 = 108y (o, MCO 13849-1, tabnuga K.1). MNocne gofapnedda noacucTemel K1 cpeiHas BEpOATHOCTE
ONAacHorD aTasa cTaueT paskol 2,70 = 0%y 310 cooTeeTCTaYET anadednia Y6, papHoMy @

B8.2.7 BelYMCcneHHe BEpOATHOCTH OTKA3A B COOTEATCTEWKA ¢ M3K 62061

8.27.1 B cooTeeTcTEMM ¢ 662 MIK 62061 cHMCTEMY MONHO Pa3gendTe Ha ToH NOOCHCTEMbL
B1/82, K w Q1/02, kak nokazado Ha BNoK-cxeme CoAladEol ¢ BeaonacHocTEH CHETEME.

B.2.7.2 Ona nogcucTeMe K BRDOATHOCTE OTHa3a paeda 2,31 = 109y W npegensHoe TpeGopaHuiea
ana ¥ME, papyoe 3, 4na Modyns besonaciocTe K1 3aRBNAETCA 3a8000M-HIroTOBHMTENEM.

8273 OAng ocTaneHsx MOACACTEM BEDOATHOCTE OTHAZA MOMET OuiTh CUEHEHA CReOyKiLkEmK
obpaaom:

nogoucTeme: BUEZ [na mexadvueckol yactw B1 adadeHwe Bige YCTAHORNEHD DABHLIM

1000000 yuenos [(3dadeHre NpoMIEodMTena). Ona noadyyuodHors nepeknioYaTens 52 aHadedre Biod
cocTagnAaeT S00000 ukknoe {IHaYeHWe NPoMIBoOMTENnA). 3a 365 pabodwx adeld B rogy, 24 pabodux
4aco| B OgHe M BpemMed yuena 15 muH 3Hadedme yncna padodux yuenoe C paexo 4 B vac anA aTus
KOMOOHEHTOR. MHTEHCHBHOCTE OTKA30B paccudTeiBaeTed kak 001 = OBy = 4, 00 = 10-7/yac. Ona 82
MHTEHCHBHOCTE 0TKa30E Dyger papda 800 = 107y,

Mpuemesadne - “HYucno pabosux GueEnoe npasededun. C. comacHo M3K 62061 coorearcreyer
CRagHemy “HCNY DNepaunE 8 rog e, cornacHo ME0 13848-1. Tax kak C onpasensH a8 HHcno WHENDE 8 Hac, 2 M. K3k
HWENG UMENGE B Mog. CNPEeadnies CReiysiles CodTHOWEHWE!

i,

0= ——.
3nS= 24
Takum 0Gpazo, CpedHes YHCMO 4acCB paloTel CUCTEMEl B O8HE W KONHYSCTEC OHER B rogy
BAWAET Ha BENKHKMHY C Tak #e, KAk W Ha N,
NOMMYECKOE NPESCTABNEHHE ADXWTEKTYDLl PACCMATPUBAEMON NOOCUCTEMEl COOTEETCTEYET
NOMMYECKoMY NPeOCcTaaneHMe apxuTesTypel NoacMcTemel THna O (ca. 6.7.8.2.5 M3K 62081} v nokazano
Ha pHUCyHEE 4.
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I - nogoverema Tina D; 2 — anemedT NogeicTemel © Ay 3 — BHarHOCTHYRCHAaRA
PyHrumaln); 4 — a3nemedT noacucTeme C A, 5 —0Tras no cbwel nprudHHe

Pucyror 4 = MNorvyeckoe npegctasnedye nogcucteme Tina D

= ANeMENTE NOOCHUCTEMB (MepeknoYatend 81 1 B2) MMeioT paakyio KOMCTPYELMID, No3ToMY ana
onpefeneHya FRFHy nodcucTeMel MCNonsayeTea cneayiowes ypapHenna (D.1) wa 6.7 8.2.5 M3K 62061

Apsap = (1= {[ Aner ®Apaz #(OC1+0C0)] = Tal24 Angr ® Apez #(2-DC-DC3)] * Ty 2}+

+f = [Apes * Anoa)iZ,

PFHp o - Apaan * 14,

rog 7; — AHTEepBEEN JUarHoCTHYECkM: nposepok. OnNA nogoucTemMsl 51/82 ata penk4rEa pagqa 15
BAMH,

T1 — HHTERBAN MEKDY BOHTEOMBHBIMA NEOBEDEIMA KWNK CPOK CNYHER B 3JA8MCHMOCTIA OT TOro, 4TO
meHewe. 0nA nogoucTeme: 51/82 anureneHocTe cposa chyube paesa 125000 4 (143 net) npw aagaHHol
HHTEHCHBHOCTH HONONEIOBAHHA HA OCHOBE HAWMMEHLLLED IHAYEHMA Tioe ONA JEMEHTA NOGCHCTEMBI (T8,
C42 MCO 1384941}, MeperndaTtens B2 vMeeT HaWMeHbwes adadedie Ty VidTepean sewmgy
KOHTROMNbHEIMK NPOBEPEaMHA (CM. NEeadcnoeke M3K 62061) onpenenacTes papHeM 20 rogas (173200 4),
4YTO GOMblLE, Yes cpok chysbel. MNoatoy T pasHo 125000 yacos;

£ = BOCNPHHMHYHBOCTE K OTHa3aM No obWen nprYdEe. 3Ta panK4rEa pagda 5 % (0.09), Tak kak ee
oueHKa, papHan 42 Gannas, OeNa NonydYeHa No yNooWeHHOA METOOWKE, NPESCTABNEHHOR B M3K 62061,
npwnosenke Fo Paanenesse (S + 5+ 5), ouedsa [ auands (9) ¥ yoNoBMS OKpYHEaIoWeR cpedbl (9 + 9);

Aper = HHTEHCHBHOCTE ONACHEX OTKA3I0A 1-M0 3NSMEHTa NoJcKUcTeMe. AnA nepeknodatens B oqa
papHa 400 = 107y (oM. BRIWE);

DCy -~ oxpar guardHocTWeol  1-ro anemedTa nogowcTessl. Ons nepeknodaTtena 81 oW
OUEHMBAETCA B 99 % Ha ooHOBE KOMTRONA QOCTOBEDHOCTH IaMBIKAHWA / PAIMBIKAHKA KoHTaxkToR 81 1 B2
COBMECTHD C K1,

Aoz = MHTEHCHEHOCTE ONACHLIX OTHA30B 2-ro anemMmenTa nogoucTess. Ona nepexnwosarens B2
oua pagra B,00 = 107/ {cM. Bolwe],

OC: = oxEaT OWarHOCTHESE 2-ro anenendTa nogocucTemsl. [Ona nepeknodatenAa 82 oM
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OUEHHEAETCA B 99 % HA OCHOBE KOWTPOMA OCCTOREDHOCTI JaMBIKAHHUA | DAIMBIKAHKA KOHTAKTOR B1 W B2
COBMECTHD © K1,

B8.27.4 ECnNe aHa4YeHKs 3THE NADAMETDoR NOOCTABMTE B QOPMYNY, TO NONyYus PFRHD = 304 =
108,

B.2.7.5 AxanorvdHo ans nogcwcTemel O1/02. Ona goMTaktopos 01 W 02 adadedus B npu
pafoTe nNoa  WHOYETHEHOW HArpyakod  yoTadoBned cpox  cnysbel & 108 LWKNOB  [3HadYeHWe
npovaeogurens). Ecni 50 % OTKa30B CHWTAWITCA ONAcHeIMKW, TO aHadesdne Bigy YOBAWMBAGTCA NG
COABHEHMK ¢ Bio. © yHeToM Npegnonarassions BEWe 3HaYeHiA ans C HHTEHCHBHOCTE OTESI0R Kamgorno
KoMTaKTopa GyoeT papHa 2,00 * 1077 4.

8276 [lorM4eckoe NpegcTaEneHkne apxeETerTyDhl  NogcecTesme  O1/02  CooTBeTCTEYET
NOMMYECcKoMYy NPEOCTARNEHHID APXMTEETYDE NogCHCTEME THME D (oM. 6.7.8.2.5 M3K 82061) 1 nokasamHo
Ha pUCYHEE 4. JNemMedTel NMOOCHCTERME (KoHTakTopel Q1 @ OZ) WMeKT OQWHAKOEYI0 KOHCTDYELWKD,
MNoaToMy 4ANA onpedeneHda FFHL noacucTeMe MCNoneayeToA ypasdenne {D.2) na 6.7.8.2.5 MOK 62061

Agzen = [1=BF [ Ace® #2200 ] = Tof2 %[ An® ®{1-DC0] = Tal+ § = Ape,

PFHpsse = Agsan ® 1 4,

rae Tz = WHTEpRAN gMarHocTaYeckry nposepok. 0nAa mogokcTemel 0102 ata senvquHa pasHa
15 MM,

T1 = MHTEPEAN MEXRDY KOHTDONBEHEMK NRPOBEDEAMA WNK CPOR ChywDsl B 33BHCHMOCTA OT TOMS,
4To mesbwe. 0na nogedctemel Q1/02 onvTensHocTe cpoka chywBel pasqa 500 000 ¢ (57,1 neT) npw
SANAHHON WHTEHCHEHOCTH WMENONLI0BAHKE HE OCHOBE AHAYEHKA Tiog ANA INEMEHTA NOACHCTEMBl [CH.
HMCO 13848-1, n. C.4.2). VIHTEpEAN MERIY KOHTROMNEHEIMKE NpoReprami (oK. MK 62061, npegrcnoade)
onpefenAeTea paeueM 20 rogam (175200 4}, J4To Medblwe, des cpok cnykbsl. MNoatomy T papHo
175200 yacos;

Apg = HHTEHCHBHOCTE ONACHEX OTEAI0E KAMOOM0 ANeMeHTa NogdchcTeMel (KOHTaKTopE 1 W 02)
paema 2,00 = 10T,

OC = 0xXBAT OWArHOCTHECH KakOoro IMesMeHTa NogcucTemMsl (KoHTakTopel 01 W O2) paged 99 %
Ha OCHOBE DEryNADHOND EOHTRONA MEXaHWYECKH CRAJAHHLE JEDHANLHEX KOHTAkTOR C NOMOoOWED K1 B
NPOUECEE 3anyesa;

B = BOCNPHAMYMBOCTE K OTESZ3M No obwel npuHKHe. 3Ta BendqdEa paaHa 5 % (0,05), Tak kak
eg ouexka, pasHan 42 Gannas, Deina nonyweda No YNPOWeHHON MeToguke, npegoTaeneqsch B M3K
B2061, npunaEadre F. pazgengdde (5 + 5 + 5}, oyeuka [ adanuna (9) ¥ yonosds okpysasllel cpaiel (9 +
g}.

Ecnn aHaqygHna aTHE NapaMeTpos NogdcTasnTe 8 QopmMyny, To nonyqum FREH = 1.01=10=,

8.27.7 Ha nogoucteme B1EZ v Q102 3aTem HAKNaaLIBamToA apXUTesTyPHEE OMpaHi9eHinn,
npHeedeHHEE 8 Tabnuye 5 M3K 62061, Cu. Tabnuuy 2.

Taénuua 2 — ApLUTEKTYDHLIE OTpaHdYeHdA nogodcTes. Makcwsaneuoe awadedus ¥MEB, woTopoa
MOMET BbiTh QOCTHTHYTO ONA WHELHAK YyTIDIENEHEA 3TOK NOOCHCTEMON, CERIAHHOA C DEInnacHOCTED

[ ons GeaonacHsix YETOWYMBOCTE K OTHASAM annapaTHelx cpecTs (cu. npuMedaing 1)
OTKa3oa N=D =1 M=2
. He oropaprsaeToq
=]
<60% (CM. NoMMedaHse 3) Y161 1k 2
60 % — 90% YME 1 TG 2 Y6 3
, ¥1E 3 (oM.
a0 % - 99 % ¥[ME 2 YB3 npumesanme 2]
YB3 (oo, ¥1IB 3 oM.
289 % ¥NB 3 npuMedamue 2) ngumadasme 2)

MpumMedaHmnR

1 D TRAZ0YCTORYMBOCTE aNNEPaTHe: cpegoTa N o3dayaet, yro N+1 arkaa npeeensT K noTepe doyHRLMK
YIPEBNEHWA, CEAIEHHOR © DEI0NSCHOCTEH.

2%ME 4 8 kavecTes Npagens=D TREH0BSHWA B HACTORLWEM CTEHOAPTE HE paccratpueaeTcs. 06 YE 4
o M3K 61508-1.

3 Cwm. 6764 M3K B2067 v ons nogoacTes 148 Bwino npuMeHeHD Bokno4asne chboes K tam cDoRAm,
EOTOPEIE MOrYT NPUBECTH K ONSECHM OTER3aM, oM. n. 5.7.7.

B.27 8 Haknas nogocHcTema WaeaT nonio GelonacHes OTEaI0a, papHyn 99 % (Ma ocHoae Wx
OXBATA OWUArHOCTHEDH), W OTKAIOYCTORYMBOCTE AnNapaTHeX CpeacTe, pasHye 1. NMoaToMy NpedensHOe
Tpebopanue K YTIE (NTYNE) gna kaxaod nogcucTemMe pasHo 3.

8.2.7.9 Nna nogevcTesel K1 adadedsa PRFA = 231 = 1039 4 MNTYMNE papso 3 BeiNK 3a88NaHs

NPOHABOOWUTENEM (CM. BrilLe).

.27 10 Moatomy makcamanedei YTE, K0Topeil MoxeT DpiTe NONYYEH HA CCHORE HAMMEHBLLIEM
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NT¥NE, papax 3.

5.2.7.11 3nadenns FFH: kanaok noACHCTEME JaNee CyMM DYIoTCA:

3.04=108 (noacucTema B1/82) + 2 31=10% inogckctema K1) + 1.01=10% (noacuctema ©1/02) =
4 28=108,

MonyYedHoe IHaYeHre CODTRETCTEYET JManaiody of 2 1078 go = 1077, npegcrasnad-HomMy B M3K
62061, rabmua 3. MNMoatomy, ecnd Boe apyrwe Tpebomawws M3K 62061 BwinonHeHel, 3Ta $yHELHA
GesonacHocTh obecnedudeast ¥IbE 3.

8.3 JaknoyeHMe

8.3.1 PesyneTaTel BLNONHEHHBEIX DACHETOR ANA 3TOMD NPOCTOMD NDHMERE C WCNONbICBAHNEM
meroga va MCO 13848.1 paeT cpegMiol BRpOATHOCTE ONACHL OTHazop, papHwoe 2 70x10%y (1. e
COOTBETCTEVIOIWYD YEB, pasHomy ), a NP9 KWCNoNe30BaHHW MeToga, onvcasqoro B M3K 62081, oaer
BEQOATHOCTE ONacHbX OTEAI0B, pasdyin 4 28=10%y (1. . cooTReTcTRYOWwyY ¥1MB 3). Pasdwvua meway
ITHMK PEIYNLTATAMH HAXOOWTCA B NPEQenax OMHIAEMON CUSHKM NOTPEWHOCTH M, CNegoBaTenbHo,
NOKAILIBAET NPHERMNEMEIR YDOBEHE COOTRETCTEHA MEXAY CEOMMK CTAHOAPTAMM.

8.3.2 CylecTEYIOT HEKOTOPRIEG DANNMHMA MOXOY OBYMA CTAMOAQTAMK B TOM, KaK y4WThiBaeTcA
{BOCTIPYAMYHBOCTE K OTHadaM Mo oDWeR Npr-HdHe) ans WabbiTOYHBN CHMCTeM. JTO MOMET NPUBOCTIA K
HEGONLLIOMY, HO NPAEMISMOMY OTENOHEHWR [K3K NOK3Zad0o B 0addoM  Npusepa) sesgy PRHp,
NaNy-HEHHeME N0 OBy cTadfapram. MeTtogonorva WO 13849-1 npegnonaraet, €4to 5 = 2 %, eCnM
BRINONHEHE COOCHOBAHHEIE MEpsl, NpegcTaenekmee 8 WMCO 138491, tabmuua F.1. B MK 62061
CTPYETYpHMpOoRAKHaA Tadmuua F.1 ucnoneayvetcA  apyidm cnocofom. TpuMedeHde  3Tol Tagnduk
NOIBCNAST NONYYHTE anadedde 8 dakTopa B granazode ot 1 % a0 10 %. Kaegeid Metod onpegenssus B
NOMMEHAETCA TONLKS B KOWTEECTE METOOONOMAM NPOSKTHRPOBAHWA NOACACTEMEl COOTBETCTEYIOWEND

CTaHdapTa.
12
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[1] IEC 62081, Safety of machinery — Functional safety of safety-related electrical. electronic and
programmable electronic control systems

[2] 150 13848-1, Safety of machinery — Safety-related parte of confrol systems — Part 1. General
principles for design

[3] IEC 61511-1, Functional safety — Safety instrumentad systems for the process industry sector — Part
1: Framework, definitions, system. hardware and software requirements

[4] IEC 61508 (all parts), Functional safety of electrical’electronic/programmable electronic zafety-related
systems

[2] 150 14121-1. Safety of machinery — Risk assessment — Part 1: Principles

[E] IEC 61508-5, Functional safety of elactricalielectronic/programmable efectronic safety-refated systems —
Part 5. Examples of methods for the determination of safety integrity levels

[F]1 150 13849-2, Safety of machinery — Safety-related parts of control systems — Part 2: Validation

[B] IEC 61800-5-2, Adjustable speed electrical power drive systems — Part 5-2: Safety requirements —
Functional

[9] IEC B0947-5-1:2003, Low-voltage switchgear and confrolgear — Part 5-1: Contrel circuit devices and
switching elements — Electromechanical control circuit devices
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¥OK 621.5:814.8:006.354 OKC 35200

Knioweswe cnosa: GeaonacHocTe YHELMOHANEREA, Ge30nacHocTe oBopyNoBaHnA, CUCTEME YIIPABNEHWA
INEKTPUHECHKWE, JMNEETPOHHLE W NPOrpaMMHPYEMBIE ANEKTROHHENE, GYHEKLMOHANEHAA Be30nacHocTe
ANBKTROHMBIY CACTEM YNpaanNeHUA ofopyaonainen, TpefoBaHMA
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