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MNpegncnosne

1 NOATOTOBJ/IEH OG6WecTBOM C OrpaHWYeHHOW OTBETCTBEHHOCTbIO «KOpMNopaTuBHble 3/1eKTPOHHbIe
CUCTeMbl» Ha OCHOBE COGCTBEHHOTO MepeBOAA Ha PYCCKWI S3blK aHr0s13bIYHOW BEpPCUMU MeXAyHapoLHOro
[OKYMEHTa, YKa3aHHOro B NyHKTE 4

2 BHECEH TexHM4Yeckum KOMUTETOM no cTaHgaptusaumn TK 058 «DPyHKUMOHaIbHasA 6€30MacHOCTb»

3 YTBEPXJEH W BBEAEH B JENCTBWE MNpnkasom ®eaepanbLHOro areHTCTBA MO TEXHUYECKOMY pe-
rynimpoBaHuto n metposnorum ot 30 HoA6pA 2016 r. N9 1868-cT

4 HacTtoAwwnii cTaHAapT WAEHTUYEH MeXOYyHapoAHOMY [OKYMeHTy ISO/TS 15998-2:2012 «MawwunHbl
3emsiepoliHbie. CUCTEMbI yNpaB/ieHUs C UCMNO/Ib30BaHNEM 3/1EKTPOHHbIX KOMMNOHEHTOB. YacTb 2. MNpumeHe-
Hue NCO 15998» (ISO.TS 15998-2:2012 «Earth-moving machinery — Machine control systems (MCS) using
electronic components — Part 2: Use and application of ISO 15998x». IDT).

HanmeHoBaHMe HacToAWEro crtaHgapTa U3MEHEHO OTHOCUTE/IbHO HAaMMEHOBaHUA yKa3aHHOro Mexay-
Hapo4HOro AOKYMeHTa Ana npusefeHus B cootBetctBme ¢ FTOCT P 1.5— 2012 (nyHKT 3.5).

Mpu NpMeHeHNN HacTOALWEro cTaHgapTa PEKOMeHAYeTCA UCMNO/b30BaTb BMECTO CCbINIOYHbIX MeXay-
HapoAHbIX CTaH4aPTOB COOTBETCTBYIOLWNE UM MEXIoCcyAapCTBEHHble CTaHAapTbl, CBEAEHNA O KOTOPbIX Npu-
Be/ZleHbl B CNpaBOYHOM NpuaoxeHun A

5 BBEAEH BMEPBbIE

MpaBuna NpUMeHeHNs HacTOALWEro craHgapTa yCcTaHOB/eHbl B cTaTbe 26 ®defepasbHOro 3akoHa
oT 29 uioHsA 2015 r. Ne 162-®3 «O cTaHgapTu3auum B Poccuiickoli ®egepauunmn». MHopmaymnsa o6 ns-
MeHEeHUSAX K HaCT oSl eMY CTaHAap Ty Ny6ankyeTcsa B exerog!tOm (No cocTOoAHUIO Ha 1 AHBaps TeKyLwero
roga) MHcoOpMaLMoHMM ykasaTene «HaunoHanbHble CTaHAapThi», a oULMNaIbHbIi TEKCT U3MEeHeHUN
M NonpaBoOK — B eXeMeCSiYHOM WMH(POPMaLMOHHOM yKasaTesne «HauuoHanbHble cTaHAapThi». B cnydae
nepecMoTpa (3amMeHbl) UM OTMeHbl HACTOSLLEr0 CTaHAapTa cCooOTBeTCTBYHLLEe yBeJOMNEeHNe byaeT
ony6/IMKOBaHO B eXXeMeCSYHOM MHopMaLnoooM ykasaTene «HauuoHanbHble cTaHgapThi». CooTBeT-
cTBylLWaa nHpopmayms, ysefoMieHe U TeKCThbl padMelialoTca Takke B MH(OPMaLUOHHOI cucTeme
06U ero NnonbL30BaHNA — Ha opuuManbHOM caiTe ®efepanbHOro areHTCTBa N0 TEXHUYECKOMY Perynmpo-
BaHWIO U METPONOrnn B ceTu MHTepHeT (wmv.qost.ru)

© CtaHpapTuHdpopm. 2017

B Poccuiickoit ®egepaunmn HacTosiwmnii cTaHgapT He MOXET 6bITb NOJIHOCTLIO UAN YACTUUYHO BOCMPOU3-
BeAEeH. TUPaXUPOBAH U PACMPOCTPAHEH B KAYeCTBE O(PMLMaSIbHOIO U3aaHns 6e3 paspeleHns degepasibHOro
areHTCTBa Mo TeXHUYECKOMY pPerysimpoBaHunio U MeTposiorum
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BBepeHve

CNOXHOCTb CTaHA4apTOB, MOCBALWEHHbIX 3/IEKTPOHHbLIM CUCTEMaM ynpas/ieHUs, 3aTpyAHAeT onpejerne-
HMe faXxe OCHOBHbIX Tpe6GOBaHUI K YPOBHSAM 6e30nacHoCTU. HacToswmii ctaHaapT 6bin paspaboTaH, YTo6bl
nomoub nonb3osartesito MCO 15998 onpefennTb o6l Me XapaKTEPUCTUKN 3eMIOPOAHBIX MallNH 1 BO3MOXHbIE
BU/bl OTKa30B C Pa3yMHO 060CHOBaHHbLIMW 1 COracoBaHHbIMN TpeboBaHMAMU K yPOBHAM 6e3onacHocTu. Ha-
CTOALWMIA cTaHAaPT NOMOXET No/Ab30BaTeslo MOHATh, YTO Apyrue nonb3oBaTenun 6yayT NPUHUMATb aHanorny-
Hble Tpe6oBaHMA AN NOA06HbIX ONACHbIX YC/IOBUNA.

B 10 Bpema kak nepsas yactb NCO 15998 n fOKYMEHTbI, HA KOTOPblE OHA CCbIN1AeTCA, U3/TI0XKEHbI Kpa-
TKO. HACTOALWMI cTaHAapT onucbiBaeT NpoLecchbl, HeMoCpeACTBEHHO CBsi3aHHble C 3eM/iepoiiHbIM o6opyaoBa-
HueM. C nomoubio 60bLWOro KonyecTsa NPMMepoB MoIb30BaTe /b CMOXET JOCTAaTOYHO /1erko onpeAenunThb,
Kak npumeHnTb MCO 15998 K pasNMyYHbIM TUNaM 3€eMJIEPONHbBIX MaLLUH.
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HALUWOHANDBbHGbB I CTAHAAPT POCCUMCKONM PEANLEPAL UM

MawwnHbl 3emMmnepoliHble

CNCTEMbl YNPABNEHNA C NCNO/NNb3OBAHWEM
ONNEKTPOHHbIX KOMMNOHEHTOB

YacTb 2

MpumeHeHne MCO 15998

Earth-moving machinery. Machine control systems using electronic components.
Part 2. Application of ISO 15998

Jata BBegeHna — 2018—01—01

1 O6nacTb NPUMEHEHUS

HacToAwuni ctaHgapT noMoraeT UHTEPNpPeTUpoBaTh U NPUMEHATb KpUTepun adhPEeKTUBHOCTN U MeToAbl
MUcnblTaHMii PYHKLNOHANBbHOW 6€30MacHOCTU CUCTEMbI yrpaB/ieHUss MawunHoi (ganee — CYM), ncnonbsyto-
e aNeKTPOHHbIEe KOMMOHEHTbI, ANS 3eMNEPOVHbIX MaWWH N nx o60pyAoBaHus, npefcTaB/ieHHble B NepBOWA
yactn MCO 15998. c nomoublo:

- AeMOHCTpauun albTepHaTUBHOIO MeToa OLEeHKN ONacHOCTH;

- paccMoTpeHus nHdopMaunun 1 NpuknagHbIX NPUMeEpPOB ANS AeMOHCTpauun cooTBeTCTBUA TpeboBa-
Huam NCO 15998;

- paccMoTpeHusn onpepneneHuii, Tpe6oBaHnii u npumeHeHna NCO 15998 npum aHanmM3e puUcka onacHbIX
ABVXEHUI MallnHbl, BbINOJIHAEMbIX MNOA ynNpaB/iieHneM, CBsi3aHHbIX C 6e30MacHoCTbi0 CYM;

- nNpefocTaB/eHNs PYKOBOACTBa MO MCMNO/Ib30BAHUIO N B3aMOCBSA3W C HOPMATUBHbLIMU CCbl/IKaMu, ne-
peyncneHHbIMUY B NepBoi yactn MCO 15998.

3neKkTpoHHble CYM — 3TO Takune cucTembl ynpaB/ieHUs, KOTopble HeNOCpeACTBEHHO BO34eNCTBYIOT Ha
ABVXKeHMe MalWHbl, T. €. NPUBOAAT B ABUXEHNE (BbINOMIHAIOT MexaHn4yeckoe nepemelyeHne), BbINOAHAIOT
TOpPMOXeHMe, yNpaBAAT NPUCnocobsieHnaMmn n paboynmm nHcTtpymeHtamu. MCO 15998 npumMeHUM K mexa-
HUWYECKMM OTKasaMm Bblk/toyaTenen, 4aTiMKoB U APYTNX 3/1EKTPOHHbIX YCTPONCTB, a Takxke K MexaHn4yecKomy
oTKa3sy k/lanaHoB CO/IeHOUAO0B, TAKOMY Kak 3aefaHune, BbI3BaHHOE NHOPOAHbLIMU 3/1eMeHTaMn (MOXeT UCMOo/b-
30BaTbCsl 3N1EKTPOHHbI KOHTPO/Ib OWNGKN DYHKLMKN KnanaHa cosieHonaa, ecrin oueHka cTeneHn pucka onpe-
LEennNT, 4To 3TO Heo6XxoAnMO).

Cuctembl N 3N1IeKTpUYeCKNe/aneKTpoHHble C60pOUHbIe y3bl (ESA). KOTOpble ABAAIOTCA BCNOMoOraTesib-
HbIMW ANS1 3KCMlyaTauun MalnHbl U He BAIMAIOT Ha ynpaB/ieHne MallWHOW, Takme Kak MOHUTOpPbI, CPOACTBa
BblJayn CUrHasioB TPeBOrn, NaHesb Npn60pPOB, BHELWHNE CBETOBble NPUGOPbLI U ABOPHUKMK, & Takxke Te yacTu
cucTteMm, KOTopble o6ecrneunBaloT 06paTHY0 CBA3b onepatopy, He BXOAAT B 0611acTb npumeHeHns NCO 15998,
TaK Kak fBASAITCA YMCTO rMApaB/INYeCcKUMU, MHEBMATUYECKUMN U/MIN MexaHuyeckumn CYM, He Mcnosnb3yto-
LWMMW 3/TIEKTPOHHbIe/31eKTPUYECKNE KOMMNOHEHTbI, Y B KOTOPbIX MPOUCXOAAT MexaHU4eckne oTKasbl, Takme Kak
paspylieHne oceli, YNCTO MeXaHNYECKUX KnanaHoB, aBTOMNOKPbILWEK U ApyrMe nogo6Hble OTKasbl.

2 HopMaTUBHbIE CCbI/IKU

B HacTosiLEM CTaHAApTe WCNO/Mb3YOTCA HOPMATUBHbIE CCbIJIKA Ha cnegytouime 4OKYMEHTbl UM Ha KX
4acTu, He3aMeHWMble ANSA MPUMEHEHUA AAaHHOIo AOKYMeHTa. B cnyyae gaTupoBaHHbIX CCbINOK AelicTByeT

N3paHue ouumansHoe
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TOMbKO UMTUpPyeMoe nagavne. Jns HeaaTMpoBaHHbIX CCbIJIOK AelicTBYyeT camoe no3aHee n3gaHne JOKyMeHTa,
Ha KOTOpbIli NPOM3BOANTCA CCbhlNKa (BKMtoYasa Ntobble BHECEHHbIE B HEro nonpasku).

ISO 13766. Earth-moving machinery — Electromagnetic compatibility (MawwnHbl 3eMnepoiHble. dnek-
TPOMarHuTHas COBMECTUMOCTb)

ISO 13849-1:2006. Safety of machinery — Safety-related parts of control systems — Part 1: General
principles for desing — lehnical Corrigenolom 1 (Be3onacHocTb MaWuH. [leTanun cuctem ynpasrieHUsl, CBA3aHHble
c obecneyeHnem b6esonacHocTn. YacTb 1. O6ume NpUHUMMNBI NPOeKTMpOoBaHuA. MexaHuyeckas nonpaska)ll

ISO 15998:2008. Earth-moving machinery — Machine-control systems (MCS) using electronic
components — Performance criteria and tests for functional safetyll (3emnepoiiHble MawmnHbl. CUCTEMbI
yrnpaB/ieHUsi C UCMO/Ib30BaHWEM 3/1IEKTPOHHbIX KOMMOHEHTOB. Kputepun 3aheKTUBHOCTU U UCMbITAHUA Ha
(PYHKLUMOHaNbHYIO 6€30NacHOCTb)

MpumeuvaHne — TlpK UCMONB30BAHUN HACTOSALMM CTaHAAPTOM LiesIecoo6pa3Ho NpPOBEPUTL AENCTBUE CCbl-
JIOYHBbIX CTaHA4APTOB B MH(OPMALMOHHOW cucTeMe O6GLLEr0 NOMb30BaHWsS — Ha odMuManbHON cailiTe deaepasibHOro
areHTCTBa Mo TEXHWUYECKOMY PErysiMpoBaHNIo U METPOSIOTUN B CETU VIHTEPHET UK MO eXXerogHoMy MHOPMaLMOHHOMY
yKazaTesito «HauunoHasibHble CTaHAAPTbI», KOTOPbIA ONy6/IMKOBaH MO COCTOSIHMIO Ha 1 sitHBaps TeKYLero roga, v no Bbl-
nyckam eXemMeCcsiYHOIro MHPOPMALMOHHOTO yKasaTens «HauuMoHasibHble CTaHAapTbl» 3a TeKywuii rog, Ecniv 3ameHeH
CCbUTOYHbIM CTaHZAPT, Ha KOTOPbI AaHa HefaTMPOBaHHas CCblKa, TO PEKOMEHAYETCS UCMOMb30BaTh AENCTBYIOLLYIO
BEPCUIO 3TOr0 CTaHAapTa C YYETOM BCEX BHECEHHbIX B JA@HHYH BEPCUIO M3MEHEHWA. EC/iM 3aMeHEH CCbIIOUHbIN CTaH-
[apT. Ha KOTOpPbI AaHa AaTUpOBaHHAasi CCbl/IKa, TO PEKOMEHAYeTCsl UCMO/Ib30BaTh BEPCUIO 3TOr0 CTaHAapTa € yKasaH-
HbIM BblIlLE TOAOM YTBEPXAEHUs (NPUHATKSA). Ecnn nocne yTBepXAeHUst HAaCTOSILErO CTaHAapTa B CCbUIOYHbIN CTaH-
[apT. Ha KOTOpbIii AaHa AaTMpoBaHHas CCbl/ika, BHECEHO M3MeHeHWe, 3aTparnmBaloliee MnosioxeHve, Ha KOTopoe AaHa
CCbI/IKa, TO 3TO MOJIOXKEHNE PEKOMEHAYETCS NPUMEHATL 6e3 yyeTa AAaHHOro U3MEeHeHUsl. EC/IM CCbIIOYHbIA cTaHaapT
OTMeHeH 6e3 3aMeHbl, TO MOJIOKEHNE, B KOTOPOM flaHa CCbIsika Ha HEro, PeKOMeHAyeTCcsl MPUHATL B YacTu, He 3aTparu-
BaloLLeli 3Ty CCbUIKy.

3 TepMuHbI 1 onpeaeneHns

B HacTosllem cTaHAapTe MCMNO/b3YHTCA TePMUHbI, ONMpeAesieHUs U COKpaleHUs, AaHHble B NepBOWA
yacTm NCO 15998. a Takxe cnegyrouime TepMUHbI 1 onpeaeneHns:

3.1 6a3oBas mawunHa (base machine): MawwnHa ¢ KabBUHON NN KPbITbIM Ky30BOM 1 NMPU HEO6XOAMMOCTH
C 3aluMwawmuMm onepatopa KOHCTpyKunamu, 6e3 paboyero o6opynoBaHust nnm npucrnocobseHnii, Ho 06-
napatouian Heo6xo4MMbIMU CpeAcTBaMuM YCTaHOBKM ANA Takoro paboyero o6opygoBaHusa 1 Nnpucnoco6eHunii.

[NCO 6016]

3.2 paboyee o6opypoBaHune (equipment): Ha6op KOMNOHEHTOB, yCTaHaB/IMBaeMblX Ha 6a30BYy0 Malln-
Hy. KOTOpble NO3BO/SAOT MPUCNOCO6/IEHNIO BbIMOMHATL OCHOBHYIO NpeAHa3HayYeHHYo 418 MallnHbl PYHKLUIO.

[NCO 6016]

3.3 npucnoco6neHune (attachment): C60opka KOMNOHEHTOB, KOTOpPas MOXeT 6bITb ycTaHOB/eHa Ha 6a-
30BYl0 MaWuHy nnmn pabovee o6opyaoBaHue A1 KOHKPETHOrO UCMOJIb30BaHUS.

[NCO 6016]

3.4 ypoBeHb NosiHOTbl 6e3onacHocTu: YMNB [safety integrity level (SIL)]: AUCKpeTHbI/ ypoBeHb (Npu-
HUMaKLWnn 04HO N3 TpeX BO3MOXHbIX 3Ha4YeHWUi), COOTBETCTBYOLW NI Anana3oHy 3Ha4yeHW NonHOTbl 6e3onac-
HOCTWU. MNPV KOTOPOM YPOBEHb MOIHOTbI 6€30NacHOCTUN, paBHbIli 3. AB/ISIETCA HaUBbLICWIMM YPOBHEM MOHOTHI
6e30nacHOCTH, a YpoBEHb NOJSIHOTbI 6€30NacHOCTUN, paBHbIi ~COOTBETCTBYeT HaMMeHbLeli nonHoTe 6e3onac-
HOCTW.

[M3K 61508-4:2010. onpeaeneHne 3.5.8. moagndnuympoBaHHoe]

MpumeuvaHnsa

1 Mepbl UeneBbIx OTKa3oB (CM. Tabnuuy 1).

2 YpOBHW NOMHOTBI 6€30MacHOCTN NCNO/b3YIOT NPV onpeaesieHnn TpeboBaHUii NOHOTLI 6e30MacHOCTY AN OyHK-
unii 6e3onacHOCTU, KOTopble AO/MKHbI ObITh pacnpeAesnieHbl MO 3/1EKTPUYECKMM/31EKTPOHHBIM/MPOrpaMMUpyemMbIM 3/1eK-
TPOHHbIM CUCTeMaM, CBSI3aHHbIM C 6e30MacHOCTbIO.

3 YpoBeHb MosHOTbI Ge3onacHocTh (YTB) He siBNsieTCs CBOCTBOM CUCTEMbI, NMOACUCTEMbI, 3/IEMEHTa UM KOMMO-
HeHTa. MpaBunbHan nHTepnpeTauyus dpasbl «YMB cucTeMbl, CBSA3aHHOW ¢ 6e30MacHOCTLIO, paBeH f» (rae N = 1. 2 unm 3)
0O3HayaeT, YTO cucTema MOTEHLUMasIbHO CNOCOGHa K peanu3aummn yHKUMi 6e30MacHOCT C YPOBHEM MOJHOTLI Gesonac-
HOCTW [0 3HAYEHWA, PaBHOrO /.

11 NCO 15988-1.



FOCT P 57300—2016

4 YMNB siBNsieTca caMbiM NOJE3HbIM A5 Npou3BoauTesield, npumMeHsitowmx IEC 61508 unu rpad pucka, npeacras-
NeHHbI B nepBoli yactn MICO 15998.

5 YMB 4 He npumeHsieTcst A1 CYM (3eMn1epoliHbIX MaLlUuH).

6 YMNB 0 o3HauvaeT «HeT TpeboBaHWli» nnn «KoHKpeTHOe Tpe6oBaHMe Mo 6e30NacHOCTM OTCYTCTBYEeT» (CM. Ta-
6nvuy 1 v pucyHok 1).

3.5 ypoBeHb appekTnBHOCTMK 3awntbl; Y33 (performance level; PL): ANCKPeTHbI YPOBEHb, NCMNO/b-
3yeMblil Ana onpepeneHnss CNOCOGHOCTN 3/1IEMEHTOB CUCTEM ynpaB/ieHUs, CBA3aHHbIX C 6€30MacHOCTbIO, OCY-
WecTBNATb PYHKLMNIO 6€30MacHOCTU B Npeacka3yemMblX YCN0BUSIX.

[MCO 13849-1:2006. onpepeneHne 3.1.23]

MpumeyaHuna
1 Y33 sABnisieTcsa caMbIiM Nose3HbIM 415 Npov3BoavTeneid, npumeHstowmx MCO 13849.
2 Cm. Tabnuuy 2.

3.6 Tpebyemblii ypoBeHb adhpeKTUBHOCTHM 3awunThbl; Y33, (required performance level; PL(): YpoBeHb
appekTMBHOCTY 3almnThbl (PL), NpUMeHsIeMbIi NSl YCTAaHOB/IEHMS Npeaesa TPebyeMoro CHMKEHUA pucka ans
Kaxaol oyHKUuMN 6e3onacHoCTM (CM. pUCyHok 1 n A.1).

[MCO 13849-1:2006. onpepenexHune 3.1.24]

3.7 3NeKTPUYECKUN/3NOKTPOHHbIN Cc6OpoOYHbI y3en; 3CY (electrical/electronic subassembly;
ESA): OnekTpuyeckume U/MAN 3NE€KTPOHHbIE KOMMOHEHTbI WX HAGOpP KOMMOHEHTOB, NpeAHa3HaYeHHbIN
ANA NPpUMeHeHUsa B 3eM/1IepPOHOM MalWnHe, BMecTe CO BCEMM COOTBETCTBYIOLWMUMU 3NEeKTPUYHECKMMUN CBSA-
3MU W NPOBOAHBLIMW COEAWHEHUSMU, KOTOPbIA BbIMNOJIHAET OA4HY W/N HECKO/NIbKO cheunann3dnpoBaHHbIX
PYHKUNIA.

[MCO 13766:2006. onpeaneneHue 3.10]

3.8 pyHKynoHanbHaa 6e3onacHocTb (functional safety): YUacTb o6wei 6e3onacHOCTKU, kKoTopas 3aBu-
CUT OT CUCTEeMbI 1N 060pyA0BaHNSA, KOPPEKTHO pearnpylowero Ha ero BXogHble CUrHasbl.

[M3K 61508-0, onpeaeneHune 3.1]

MpumeyaHunsa

1 Hanpumep, ycTpOIiCTBO TENI0BOW 3alWWThl, UCMO/b3YOLLee TEM/I0BOIN AaTUMK B 0BMOTKax anekTpoasurarens,
4YTO6bI 0GECTOUNTL ABUraTE b 10 ETO NEPErpeBa, SAB/SETCS peainsaumein (PyHKUMOHaIbHON 6e3onacHOCTU. Ho npumeHe-
HVe crneLnann3vpoBaHHOW N30ALUK, YTOBbI NMPOTUBOCTOSTL BbICOKMM TemnepaTtypam, He SiB/sieTCA NpUMepoM dhyHKLm-
OHaJIbHOW 6e30MacHOCTU (XOTS U SIBMSIETCA CPeACTBOM GE30MaCHOCTU U [/IOKET 3aLUMTUTL OT TOYHO TaKOM e OMacHoOCTK).

2 Hu 6e30MacHOCTb, HU (DYHKUMOHaIbHaA 6e30MacHOCTb He MOryT BbITb OMNpeAerneHbl, He paccMaTpmBas cuctemy
KaK eANHOE Liesioe C OKpPYXatoLlel cpeaoli, C KOTOPOli OHM B3aMMOZECTBYHOT.

3.9 anleMeHT cucTeMbl ynpaB/aeHUs, cBsA3aHHbIA ¢ 6e3onacHocTblo (safety-related part of a control
system; SRP/CS): UacTb cucTtembl ynpaB/ieHUsl, KOTOpasi pearmpyeTt Ha BXOAHble CUIHasbl, CBA3aHHble C 6e3-
0onacHOCTbIO, U BblpabaTbiBaeT BbIXOAHble CUTHa/bI, CBA3aHHble C 6€30NacHOCTbIO.

[MCO 13849-1:2006. onpepenexHune 3.1.1. mogucuunpoBaHHoe]

MpumeyaHne — CBsA3aHHble C 6€30NaCHOCTbLIO 3N1EMEHTbI, COeVIHEHHbIE C cucTemoit ynpasneHus, nosasnisa-
lOTCA TaM. r4e BO3HMKAIOT CUTHa/Tbl, CBSA3aHHbIe C 6e30MacHOCTbIO (BKJ'I}OLIaﬂ, Hanpumep, BK/IHOYAOLLMTA Kyna4dokK 1 poJsInK
nepektoyaTesnia No3nuumn), 1 3aKaHYMBaKOTCS Ha BbIXOAE CUOBbIX YNPaBAIOLWMX 3/1EMEHTOB (Hanpumep, rnaBHble KOH-
TaKTbl 3N1EKTPOMArHMTHOrO nyckarens).

3.10 cucTtema ynpaBneHuss mawwnHoli: CYM (machine control system): Cuctema, koTopass oTBedaeT
Ha BXOAHble CUrHaNbl, NocTynakwwme OT 3/7IeMeHTOB 060pyAo0BaHMsA, onepaTopoB, 060pyA0BaHNA BHELWHEro
KOHTPO/IA AN NI060N X KOMOMHALMN, N TeHepUpYyeT BbIXOAHble CUTHa/bl, NPUBOASALNE MALIUHY B AelicTBuE
npefycMoOTpPeHHbIM cnocobom.

[MCO 13849-1:2006. onpepenexHune 3.1.32]

MpumeuvaHne — Cucrtema ynpasfieHVsl MalMHOM MOXET MUCMOMb30BaTb /IH0OY0 TEXHOMNOrMIO UAn ntobyto

KOMOUWHALMIO Pas3/IMYHbIX TEXHOMOTUIA (HanpumMep, 3MeKTPUYECKYHO, 3/IEKTPOHHYIO, TMAPaB/INYECKYHO, MHEBMAaTUYeCKyto,
MeXaHNYeCKYt0).

3.11 uHTepBan gnarHocTnyecknx nposepok (diagnostic time interval): NHTepBan mexay HeaBTOHOM-
HbIMW NpoBepKaMu, npeAHasdHaYeHHbIMU ANA 0GHApPYXeHUS OTKa3oB B CUCTeMe ynpaB/ieHUsi, CBSI3aHHOI C
6e3onacHoOCTblO, UK B ee yacTu (CYCB/Y).

3.12 Bpems peakunmn Ha c6oi (fault reaction time): Bpemsa, Heo6xoanmMoe AN BbINOSIHEHUS 33a4aHHOTO
AelicTBns, o6ecneynBaloLero fOCTUXKEHNE NN NOAJEPXKKY 6€30NacHOro COCTOSHUS.
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3.13 pexumm BbICOKOW WHTEHCMBHOCTM 3anpocoB/pexumm C HenpepbiBHbIM 3anpocom (high/
continuous mode): Pexum paboTbl, rae yactoTa 3anpocoB Ha o6c¢cnyxmnsaHne Kk CYCB/Y 6onblie, 4yem oAnH B
rog. nnu 6onblie yABOEHHOW 4acTOTbl BbINOSHEHNSA (DYHKLUN CAMOMPOBEPKN CUCTEMbI YNpaBfieHUs.

3.14 Bpemsa 6e3onacHocTu npouyecca (process safety time): MpomeXyToKk BpEMEHU Mexay MOMEHTOM
nosiB/fieHnst otkasza B CYCB/Y 1 MOMEHTOM BO3HUKHOBEHUS ONAacHOro cobbITus, ecnum yHKUMs 6e30nacHoCcTum
He Oblsla BbINOJIHEHA.

4 O6uwme NonoxeHms

4.1 O cpepcTBax ynpaB/ieHUA B APYruX cTaHgaprax

CTporo pekomeHayeTcs, 4TO6bl nonb3oBatesnb MCO 15998 npumeHsAN no kpaliHeil mepe oAuH U3 CTaH-
[apToB. paccmaTpuBaloLlWnX cpeAcTBa ynpaB/ieHNs, Ha KOTOpble CCbiflaeTCca HacToAWMA cTaHgapT. B yacTHo-
cTn. 3To M3K 61508-1 nnm NCO 13849-1, KOoTOpble NPenoCcTaBAAT 06wy MHOpMauuo n Teoputo 6esonac-
HOCTW 3/1eKTPOHHOW CUCTEMbI ynpaB/ieHNs:

- pucyHok 1 MOK 61508-1:2010 npeacTaBiisieT B 06LWMX YepTax NpoLecc NpMMeHeHns cTaHAapToB M 3K
61508 gna obecnevyeHns 6e30NaCHOCTN CUCTEM yNpaB/eHUs:

- pucyHok 1 MCO 13849-1:2006 npeacTaBnseT a/ibTepHaTUBHYIO 6/10K-CXeMy ANA AeMOoHCcTpauun 6e3onac-
HOCTM cuCTeMbl ynpaBsieHus, Ha pucyHke 3 MCO 13849-1:2006 noka3aHbl MeTOAbl CHUXEHNS pucka (KoTopble
packpbITbl B npunoxeHnn A MCO 13849-1:2006) ana onpegenendna YMNb n Y33l

B npunoxeHun B npefctaBiieHO pyKOBOACTBO No dOpMMUPOBaAHUIO KOHLeNUMn 6e3onacHocTy.

MpownssognTenn MoryT Takxe npumeHsatb MCO 26262 ([OpOXHO-TpaHCNOpPTHbIE cpeacTBa) uan NCO
25119 (cenbCKOXO3SANCTBEHHbIE MallWHbI), BbIMO/IHAA COOTBETCTBYIOLNE N3MEHEHMSA, YUnTbIBalOLWMe OTANYNA
3TMX MallWH OT 3eM/1epoliHbIX. ATO pasINYMB AO/HKHO MOMOYb Nepefaye TEXHOOMMIA B pasfiMyHble OTpac/u.
MpoussoanTenn J0/KHbI MOMHOCTBIO MNOAAEPXMBATb OAUH peann3yeMblii Ha NpakTUke MeTo[, 3aMeHsAs un
[o6aBNAasa cooTBeTcTBYOWME nonoxenna M3K 61508.

4.2 MeToabl OUeHKN pucka (cMm. 4.4 nepBoii yactTn MCO 15998)

4.2.1 YNBb n Y33

Monb3oBaTenn MOryT BblbpaTtb MeToAbl onpegesieHnsa YMNB mexay npegcrtaBneHHbiMu B MOK 61508-5 1
NCO 15998 unu metoabl onpegeneHna Y33 mexay npeacrtaBneHHbiMu B MNCO 13849-1. MCO 25119-2 m NCO
26262-3. He3aBncuUMO OT TOro, BblGpaHa nn Mmetogonorna ansa onpegenedns YMNB nnm Y33, MHTEHCUBHOCTb
0TKa30B A5l pexuma paboTbl C BbICOKOW 4acTOTOW 3anpocoB/C HENPEPbIBHbIM 3aNpPOCOM A0/1)XHa NPOAEMOH-
CTpMpOBaTb COOTBETCTBYHOLWMNI YpOBEHb 6€30MNaCHOCTUN, NOMYYEeHHbIA no Tabnuue 1.

MpumeyvaHnsa

1 Tabnuua 1 ncnonb3yeTcs AN CUCTEM, paboTaloLWMX B PeXMME C BbICOKOW YaCTOTOW 3anpocoB.'C HenpepbIBHbIM
3arnpocoM. VIHTEHCMBHOCTb OTKa30B B pPeXMMe C HU3KOW 4acToli 3arnpocoB Takke paccmoTpeHa B MK 61508-1:2010.
pasgen 7 n Tabnvua 2. VIHCTPYKUMS NO MCNO/b30BaHUo Tabnuubl 1 aaHa B MOK 61508-1:2010. pasgen 7. n B ICO 13849-
1:2006. nogpasaen 4.5.

2 3HaueHve YTb 4 He 1cnonb3yoTesa /18 MallvH, paccMmaTprBaeMbIX B HACTOALWEM CTaHAapTe, NOCKO/IbKY He pasyMHO
OLEHMBATb 3eMJ1EPOIHbIE MallMHbI, YAOB/IETBOPSIIOLLME CUCTEMHOMY Tpe6oBaHuio YB. paBHOMY 4.

Ta6nuua 1— Tabnvua cOOTBETCTBUSA 3HaYeHWA YINB n Y33

CpeaHsisi BEPOSITHOCTL OMACHbIX OTKA30B

Yrne CpeHsist BepOSATHOCTb OrnacHbIX OTKa30B B Yac (1/4) Y33, B uac (U4)
— HeT Tpe6oBaHus 6e3o0nacHOCTN — HeT TpeboBaHus 6e3onacHoOCTr
— HeT KOHKpeTHbIX TpeboBaHui 6e3onacHOCTU A OT > 10“5 80 < 10"4
B OT >3+ 10" po < 10-5
1 Ot > 10°6 go < 10“6
c OT > 10“6 40 < 3 « 10*"
2 OT> 10~7p00< KO'6 D Ot > K)"7 g0 < 1Cr*
3 OT1 > 10~8 g0 < 10-7 E Ot > 10-8 40 < 10'7
4 He vcnonb3yeTtcs ANna 3eM1ePOHbIX MallvH — He npumeHsieTcs
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4.2.2 BapuaHTbl OLEHKWN pucka

MockoNbKy ynomnHaemble cpefcTBa OLEHKM puUCKa npefHasHayeHbl B KayecTBe 06Llero pykoBo/CTBa
no onpegenexnto YMNb6. gonycTMmo 1 nHorga Heo6xo4MMOo «NOAOrHaTb» CcpefcTBa OLEeHKN pucKa, BbINOMHUB
Takne N3MeHeHUs, KOTopble NokasaHbl Ha pUCyHKe 1. 4To6bl 06ecneunTb 60/1ee 6/1M3KOe COOTBETCTBUE MEXAY
YNOMUWHaeMbIMW NCNOJb3yeMbIMU METOaMU OLEHKN pUCKa.

M3-3a C/IOXHOCTM MCNoNb30BaHMSA napameTpa W corsnacHo npunoxeHuto A nepsoii yactm MCO 15998
Takxe AONYCTMMO NPeAnonokunTb, 4To napametTp W Bcerga paBeH N&2.

MpumevaHunsn

1YMNB 0 o3HauaeT «HeT Tpe6GoBaHUi» UM «KoHKpeTHoe TpeboBaHMe NO 6e30MacHOCTU OTCYTCTBYET».

2 C4 B WNCO 15998:2008, npnnoxeHre A He NPUMEHNMO K 3eM/1IEPOViHLIM MaLLMHaM, NMOCKO/IbKY BEPOATHOCTb CMep-
TV 6ONbLIOrO KONNYECTBA NHOAEN OT 3eM/1IepPOHOM MaLlVHbI HE3HaYUTe IbHA.

y33T VB
F1
a 0
s1/c1 o1
F2
F2
b
P1
F1 1
P2
S23C2 c
P1
F2
SL
4 2
P1
F1
s3/C3 P2
F2 B 3

PucyHok 1— Ipad p1cka

4.2.3 CornacoBaHue pa3qiM4HblX METOA0B

He3aBMCUMO OT UCMOMb3yemMOro metoga onpegenenuns ¥YMNb. Y33, nan akBUBasnieHTHON xapakTepucTu-
KN MHTEHCMBHOCTb OTKa30B, NpuBefeHHas BTabnuue 1, 4O/HKHA UCMOMb30BaTbCA A8 CUCTeM, paboTatowmx
C BbICOKOIi 4acTOTOW 3anpocoB/C HenpepbIBHbIM 3anpocoM. He3HauyuTeNlbHble KOPPEKTUPOBKU MOTYT ObiTb
BHECEHbIl, eC/IM NHTEHCMBHOCTb OTKa30B, NpuBeAeHHas B Tabauvue 1. TOYHO He COOTBETCTBYET UHTEHCUBHO-
CTV OTKa30B B ApPYrnx cTtaHgapTtax. [na onpefeneHHbIX CMCTEM ynpaB/eHNA MalWHbl 6bl/IN YCTAHOBNEHbI
obwune 3HavyeHnA YNB/Y33 n paccMoTpeHbl B NpuioxeHun A. Ana onpegenerHuna YMNB/Y33, nnm nogo6HbIx
Tpeb6oBaHMn 6e30NacHOCTU AN1A KOHKPETHOM (PyHKUMM 6e30MacHOCTN HeO6XOANMO BbIMO/IHUTE OLEHKY pu-
cka. Ecnu pesynbTaTbl OLEHKM PUCKa 3HAYNTE/IbHO OT/IMYalTCA OT 06w nx 3HayeHuin YMb. To nonb3oBatenb
MCO 15998 goskeH nx TuwiatenbHO UccnenoBaTb, YTOObI rapaHTMpoOBaThb, YTO ObIZIN cAenaHbl Hagnexawue
npeanosioXeHns.

5 [ononHuTeNbHble PYKOBOAALLME YKa3aHUS /151 CBA3aHHbIX C 6e30MacHOCTbIO
CMCTeM ynpaB/ieHUs MallnHaMm

B npunoxeHun E npepcrtaBnieHbl pyKOBOAsALME yKa3aHUA no peanusaumu nyHkta 5.2 NCO 15998:2008.
Hunkakux fOonoNHUTENbHBIX PYKOBOAALWMX YKa3aHWii He faeTcs ANA OCTaBLUMXCA nogpasfenos pasgena s
nepsoii yactn MCO 15998.
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6 JokymeHTaums

B tabnuue B.1 (cMm. npunoxeHne B) npeacTtaBneH mMeTo[, 06befnHAOWNI pe3ynbTaTbl OLEHKN pucka,
CHMXEHNA pucka n hopmMmnpoBaHna KoHuenuumn 6e3onacHoCcTN B eANHOWN 3NeKTPOHHON Tabnuue Ansa opraHu-
3auMn AOKyMeHTaumu.

7 NpoBepKa cBsi3aHHOl ¢ 6e30MaCHOCTbI0 CUCTEMbI YNPaBIEHNS MalUVHOW

TecTupoBaHue annapaTtHbIX CPeACTB B COOTBETCTBUM C Tpeb6OBaHWSAMMK pasgesna 7 MepBoi 4acTtu
MCO 15998 MOXET 6bITb BbINO/IHEHO HA YPOBHE MallWHbI, YPOBHE CUCTEMbI, YPOBHEe faTunka, ypoBHEe KOMMY-
TaTopa. YpOBHE XIyTOB MPOBOAOB, YPOBHE COMEHOMAHbIX K/1anaHoB, YPOBHE MOHTaXHOM MiaTbl UM Nogo6-
HOM YpOBHE B 3aBMCMMOCTW OT TOrO, Ha KAKOM YPOBHE TECTMPOBaHVE ABMSETCS Hambosiee NPakTUUHbIM Un
npeanouYTuUTeNIbHbLIM ANs Nonb3oBatens NCO 15998. [o/XHO 6biTb PACCMOTPEHO, Kak Ha YypOBeHb MalluHbI
BNUsieT 3N1eKTpMYecKasi cuctema npu ee UCMbITaHUM Ha BO3[eiCTBUE OKpyxXatoleli cpedbl, Hanpumep, Temmne-
patypbl B MOTOPHOM OTCEKE, XXECTKOMN 1 MSATKOW NOABECKU U T. 4.

B oTcyTCTBME NOATBEPXAEHMA TECTUPOBAHUS NEepBOHAYa/IbHOro Npon3BoauTens o6opygosaHust (OEM)
NoCTaBLUK JO/DKEH NPefOoCTaBUTL MPUEMIeMYI0 AOKYMEHTALNIO, OTHOCALYIOCS K pa6oTe KOMMOHEHTOB.
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MpunoxeHne A
(cnpaBoyHoe)

PykoBogsiwme ykasaHusa no oueHke pucka

A.1 TunoBble MeTOAbl OLLEHKN pucka, NofgobHblIe MeTodaM oueHkn NCO 13849-1

MeTtog MCO 13849-1, onucaHHbIi B HACTOSILLEM MPUIOXKEHUU, faeT NnpeacTaB/neHne, kak onpegensierc Y93 un
COOTBeTCTBYHOLWMIA YTB. CBsi3aHHbI/ C KOHKPETHBIMU BUAaMM 3eM1epoliHbIX MalnH 1 nx CYCBJIL. Mpumepb! Apyrux mMe-
TOQOMOMNIA OLEHKM puUcka NpeacTaB/ieHbl B NpuioxeHre A nepsoit yact MCO 15998, NCO/TO 14121-2. CO 25119-2,
NCO 26262-3 nim M3K 61508-5.

AHann3 onacHOCTM AO/IHKEH paccMaTpmBaTb TO/IbKO PasdyMHO Npefckasyemble cueHapuu. Hanpumep, 6ynbao-
3ep Ha CTa/IbHOM FYCEHMYHOM XOAy Ha LIOCCe He [O/hKeH paccMarpuBatbCs (ECNU Leflb He COCTOUT B TOM, YTOObI
OTBETUTb HEKOTOPOMY YHWKa/lbHOMY Tpeb6oBaHuio noTpebuTtens). MpocTo yCTaHOBMEHO, YTO B OObIYHbLIX YC/IOBUSAX
ncnonb3oBaTh 6y/nbA03ep Ha CTa/IbHOM TYCEHWYHOM XOZy Ha LIOCCe He3aKOHHO M3-3a TOro, YTO MOXeT NpPou3oiTu
cepbes3Hoe nospexaeHve goporn. Kaxablilii pasyMHO npeAckasyemblil CLieHapuii Ao/HKeH 6bITb OLeHEH C TOUKN 3peHUst
onepaTopa MalluHbl 1 CEPbE3HOCTU PaHbl, YaCTOTbl U BO3MOXHOCT/ NpefoTBPaLleHns OnacHOCTU A/11 MOCTOPOHHEro
cBuaeTens.

A.1.1 Vicnonb3oBaHue rpacos pucka

HavanbHoe onpegeneHve napamMeTpoB pucka genaetcs 6e3 pacCMOTpeHust Kakux-nmm6o CYM nnu nobbix napame-
TPOB 6e30MacHOCTM, BK/IOYEHHbIX B CYM, 4TOGbI MpoaHann3npoBaTb PUCK UCKTHOUNTENBLHO /1S COOTBETCTBYIOLLEN onac-
HOCTW. [lONONHUTE/NIbHOE YKa3aHWue, Kak BbINOSIHATL OLEHKY PUCKa, PAcCCMOTPEHO HWXe, B MHCTPYKLMUW MO napameTpam
pucka. OueHKa pucka nepBoHavYaslbHO MpeanosiaraeT CyllecTBOBaHNE BUAOB OTKa30B, KOTOPbIE BbI30OBYT OMacHOe nose-
AeHne MawvHbl. CpeacTBa ocniabneHns Takmx OnacHOCTel paccMaTpuBatoT HUXKE.

A.1.2 TaxecTb TpaBMbl — S1, S2 n S3

TsbkecTb umeeT 3 ypoBHA: S1 (Heborblias — 06bIYHO He3HaUUTeNbHaA TpaBMa), S2 (cepbe3Hast — O6bIYHO ce-
pbe3Hoe yBeube UM CMepTb OAHOTO YesioBeka) 1 S3 (kaTacTpodmnyveckas — 60/blLOe KOIMYECTBO NOrmoLunx). MNpv Bb-
60pe YpPOBHSI TSXKECTU /19 ONacHOCTU BblbMpaeTcs ypoBeHb, KOTOPbIi COOTBETCTBOBasT Obl HaMXyAllemy BepOsiTHOMY
pe3ynbTaTy 471 3TOW ONacHOCTK, a He HanxyZALlemy BO3MOXHOMY pe3y/ibTaTy, NMOCKOJ/IbKY 3TO MOXET BCerga npuBoauTb K
S3. MNpwu BbIGOPe YPOBHSA Takke HEO6XOAMMO paccMaTpuBaTb HenmocpeACTBeHHbIN pe3ynbTar 6e3 yyeTa NpucyTCTBYHOLWMX
[AONOMTHNTENBHBIX YCOBWI ANS BO3MOXHbIX NMOCeACTBUA. Hanpumep, MOXHO npeAcTaBuTb 6ysibAo3ep Ha ryCeHWYHOM
xofy, KOTOpbIii ynpaBisieTcss cCaMonpon3BO/IbHO U MopaXaeT ra3oBblii TPY6ONPOBO, YTO MPUBOAUT K B3PbIBY Y MHOrO4YmMC-
NIeHHbIM XXepTBam cpeAy NOCTOPOHHUX CBUAeTesell. STOT CLEHApUA yunTbiBaeT Ha/IMume MHOMMX YCI0BUI U He ABMsSieTCA
BEPOATHbLIM Pe3y/IbTATOM OMacHOCTW CaMOMNPOU3BOJ/IbLHOIO ynpasneHns. Ytobbl NPUHATL pelleHne, npu onpegeneHnn S1
1 S2 AO/MKHbI ObITb YUTEHbI 06bIYHbIE MOCNEACTBUSA HECUACTHBIX C/Ty4aeB 1 HOpMasibHble NPOLIECChI fieyeHns. Hanpumep,
n3bueHne nunm pBaHas paHa 6e3 OCnoxHeHWl GyayT knaccudmumpoBaHbl Kak S1, Torga Kak amnyTauus WM cMepTb
OyayT KnaccudmumpoBaHbl Kak S2.

S3 akBUBaNEHTHO C3 corniacHo nepBoii YacTn MCO 15998. [laHHas TsHKeCTbI'MOCeACTBUE ONpeaenieHa Kak «<CMepPTb
HECKOJIbKMX YeIOBEK».

[pyroe ycnosue, KOTOpoe HEOGXOAMMO PacCMOTPETb, COCTOUT B TOM. ByAeT v 3eMsiepoiiHan MallunHa ABUraTbCs
no o6LLecTBeHHbIM Aoporam, 1 B 3TOM C/lydaB BEPOATHbIN CLeHapuii MOXET NPUBECTU K MHOTOYMC/IEHHbIM XepTeam (S3),
Torga Kak onacHOCTW, CBSi3aHHble C [ABVXEHWEM Ha OrpaHuWyeHHOW cTponniowagre, MoryT 6biTb Ha oaunH (1) ypoBeHb
MeHee cepbe3Hbl (S2). Ha 6e340poxXbe MallMHbl HAXOASATCS B YCMIOBUAX HAMHOTO MeHbLUEro Tpadvka aBToTpaHcnopTa,
NO3TOMY MalLMHbI, KOTOPbIM 3arpeLyeHo ABVXXeHWe No Aopore, MOryT YMEHbLUMTb YPOBEHb CEPLE3HOCTM Ha eauHuly (1).
Nno cpaBHeHWIO ¢ NOA0G6HON «A0POXHOW» BEpCcUeil B criyvae NoTepy ynpasieHns unn yHKUMM TOPMOXEHUS, 1 COOTBET-
CTBYIOLLME PUCKM CTOSIKHOBEHWUIA C ABWXKYLLMMCS aBTOTPAHCMOPTOM.

Mpumep — T[ONHONPUBOAHOW MOrpy3yunK, KOTOPbI/ MCNONb3yeTCA Ha Jopore, MoOXeT uMMeTb S3
npv NONHOIM NoTepe ynpaB/ieHMsa. 1S NoA406HOro Norpy3ymka, HO CAMWKOM 601bWOro A/ UCNOJS1Ib30BaHUsA
Ha gopore, NPy TOM Xe YC/IOBUW NOTEPU yNpaBieHNsa MoXeT 6blTb onpefeneH 60nee HU3KNI YPOBEHb T 5-
xecTwu S2.

MaluMHbI MeHbLUIEro pasMepa M3-3a UX MeHbLLEel Macchl NPy CTOIKHOBEHWI OKa3blBatoT BO3AeicTBMe ApYyT Ha ApY-
ra ¢ MeHblLUel cuoii. Mo3TOMy YPOBEHb TSXKECTU A/1S1 KOMNAKTHOV MalUMHbI NPU MOCTOPOHHUX CBUAETENAX U ABUXEHUN
aBTOTpaHcnopTa Mor GbITb MOHWXEH Ha 1 MO CpaBHEHWUIO C 6o/ee TAXKENON Bepcrel MallMHbI B TEX Xe CaMbIX YC/IOBUSIX.

7



FOCT P 57300—2016

A.1.3 YacToTa u/unu Bpems HaxoXfeHUs B onacHoW 3oHe (A, n 52)

Mpw BbIGOpe Mexay A, n A2 6biBaeT TPYAHO onpeaenvTb NPOLEHT BPEMEHN HaxX0XAeHUs1 nepcoHasna B onacHom
30He. OgHaKo cnepylolwee NOACHEHUE MOXET YNPOCTUTb MPUHATUE MPaBUIbHOTO PELUEeHUs, ecnu CyLecTByeT COo-
MHeHwue.

A2 po/mkeH 6bITb BblIOpaH, eC/IM YesI0BeK YacTo WA HeNpepbIBHO HAXOA4UTCA B ONAcHOM 30He. T.e. i 10 % Bpeme-
HU. VI He BaXHO, HaXOAATCS NN B ONacHOl 30He Te Xe camble Uav Apyrue sitoan, HanpuMep, Npu UCNosib3oBaHUN nd-
ToB. MapameTp A Ao/keH 6bITh BbIGpaH B COOTBETCTBMM C YACTOTOW U NPOAO/HKUTENIbHOCTLIO HaxXOXAeHWs1 B ONacHOW
30He.

ECnn nNpoekTMpOBLUMKY U3BECTHbI XapakTepuCTUKM 3anpocoB K hyHKLUMM 6e30nacHoCT, TO YacToTa 1 MPOAo/IKU-
TENbHOCTb 3TUX 3arMpoCOB MOryT GbITb BblGpaHbl B Ka4ecTBe HacCTOTbl U MPOAO/HKUTENBHOCTU HaXOXAEHNSI B OMacHow
30He. B HacTosLem NpuioxeHny npeanosiaraeTcs, YTo YacToTa 3anpocoB K hyHKLMM 6e30nacHoCTU 60/blue O4HOro pasa
B rog.

Mepuoa HaxoxaeHUsi B onacHol 30He AO/MKeH ObITb OLleHEH Ha OCHOBE OTHOLUEHUS CPeAHEero 3HauyeHnst Haxoxge-
HUS1 B ONACHOM 30He K NOSIHOMY NMPOMEXYTKY BPEMEHW, Korga 1cnosb3yeTcs 06opyaoBaHve. Hanpumep, ecnv Heo6xoaumo
UMeTb paboynx B HeNMocpeaCcTBEHHOM 6/IM30CTH OT 3eMs1epoliHOl MallnHbI BO BPeMsi NOBTOPSIOLLECA onepauum, YTobbl
nogarb 3aroToBKy 1 3a6paTb roTOBYIO leTaslb, TO A0/DKEH BbITb BbIGpaH FA2. ECn HaxoxaeHne B OnacHo 30He TpebyeTcs
TO/IbKO BPeMsi OT BPEMEHU, TO JO/DKeH ObITb BbiGpaH Fy

B cnyuyaB oTCyTCTBMSA Kakoro-mbo Apyroro 060CHOBaHWA A0/MKeH ObITb BbIGpaH H2. ecnn YacToTa Bbllle YeM OAVH
pas B uac, Winm HaxoxaeHve B onacHoli 30He Gosblue Yem 10 % BpemeHu.

Mpumepsl

1 Pa6oTas okoslo Kpasi 06pbiBa, ornepaTop, CKOpee Bcero, 6yaeT HaxoAMTbCS B ONacHOW 30He (Ha Kpato
06pbiBa) MeHblle Yem 10% BpemMeHU, Taknm ob6pasomM, ypoBeHb 4acTOTbI 6yaeT H,.

2. Ecnny paboTatowero rpeiigepa BbIXoguT U3 CTPOSi cMcTeMa pyneBoro ynpasneHus, a 415 Camoxof-
HOro rpeiigepa aTo 60/bluUeli YacThbi NPOUCXOANT, TO YPOBEHb HYacTOTbl byaeT A2

A.1.4 Bo3MOXHOCTb NpefoTBpalleHns onacHocTn (A, n A2)

Korpa Bo3HMKaeT onacHasi CUTyauusi, TO o/MKeH 6bITb BbIGpaH H,, TOMIbKO eC/v CYLLECTBYeT peasibHblii WaHC npe-
[AOTBpALLEHUS HECYACTHOrO C/lydast UN 3HAYUTENIbHOTO COKPALLEHWSI ero nocneAcTBuii. P2 BbIGUPaeTCs, eCM HET NoYyTn
HMKaKOro LaHca npefoTBpaLLeHNsi ONacHOCTU.

Mpumep — TonHaa NoTeps TOPMO30B Ha KOSIECHOM aBTOMNOrpy34nke MOXeT NePBOHAYaNIbHO OLLEHU-
BaTbCs 3HauYeHMeM P2, KOBLL MOXHO ONyCTUTb, 4TO06bl OCTaHOBNTb MallVHY, Takum o6pa3om, BO3MOXHbIi
YpPOBEHb GyeT CHWXeH J0 Py Ypok: eciv B Ka4ecTBe CPeACTB NpefoTBpaLLeHMs ONacHOCTW UCMO/b3YT-
CS BHELIHWe UCTOYHUKW, TO B NPOeKTe A0/KHA 6blTb 06ecrnevyeHa He3aBMCUMOCTb OLeHVBAEMOl CUCTEMbI.
B 3ToOM cnyyae noka opraHbl ynpassieHust o60pyAoBaHNeEM HE3aBUCHMbI OT TOPMO3HOI cUCTEMBI (T. €. HeET
061X KOMNOHEHTOB), ONYCTWB KOBLU, MOXHO CHU3UTb PUCK OMAcHOCTW.

BaXHO 3HaTb, MOXHO M ONACHYIO0 CUTYaLMio NPU3HaTh 1 NpefoTBpaTUTb A0 peasin3auumn HecHacTHOro cnydyas. Ha-
npumep, BaXHO 3HaTb, MOXeT /11 GbITb ONACHOCTb OnpeAesieHa HENOCPeACTBEHHO ee (h3NYECKUMN XapaKTepucTkaMmn
VAN MPpU3HaHa TOIbKO TEXHNYECKMMMN CpeACcTBaMuU, HanprMep, nHamkatopamu. ipyrme BaxkHble acrneKkTbl, KOTOpble BAVSIOT
Ha BblGOp NapameTpa H. BK/OYAOT:

- [eicTBMe BbINOJHAETCA C UK 6e3 KOHTPOsiA paboyero MecTa;

- AelicTBYe BbINOHAETCA 3KCNepTamMmy Un HenpocheccrnoHanamu:

- CKOpOCTb pa3BUTUS OMACHOCTY (Hanpumep, 6bICTPO AN MefJ/1EHHO):

- BO3MOXHOCTW A1 NMPeAoTBpaLLeHNss ONacHOCTU (Hanpumep, yoexarb);

- NpakTMyeckuii onbIT B 06/1aCTM 6e30nacHOCTU, Kacarolmiicsa npouecca.

«BO3MOXHOCTb NPeAoTBPaLLEeHUs» He fO/DKHA YUMTbIBaTb apXUTEKTYPY NpoeKTa Npu obpatleHmnm K npoaHain3npo-
BaHHO (hyHKLMN 6e30nacHOCTU, T. €. NPY aHa/IM3e PUCKOB, CBA3AHHBIX C 3/1IEKTPOHHOW CUCTEMOIA py/ieBOro yrnpas/ieHuns,
apxmTekTypa MpoeKTa 3/IEKTPOHHOW CUCTEMbI PY/IEBOrO yrNpaB/ieHNss He MOXET CMocobCTBOBaTb BO3MOXHOCTM MpeaoT-
BpalleHNsi ONacHOCTU, HO Apyrue HesaBUCUMble CUCTEMbI (Takve kak TOpMO3a WM MexaHuyeckas cuctema pyreBoro
ynpaB/ieHns1) MOTyT.

Ha pucyHke A.l npencTtaBfneH npumep rpada pUcKoB, NPUMEHSIEMbIV AN1a onpefeneHns Tpebyembix YI3T ans
pas/IMuHbIX CLeHapueB, UCNO/b3ys NapaMeTpbl aHa/M3a pUcKa A1 TSHKECTU, YacTOTbl UMM BPEMEHN HaxOoXAeHus B
onacHoli 30He 1 BO3MOXHOCTU MpeAoTBpaLLeHMs ONnacHOCTU. [aHHbli rpad (Mnv anbTepHaTUBHLIN rpad pucka, yno-
MSHYTbIV B 4.1.2) fO/MKEH NCMOMb30BaTbCA A/151 OLEHKM BCEX Pa3yMHO npejckasyeMblx CLieHapreB A5 KaKA0M thyHKLMN
6e3onacHOCTU. MeTof OLleHKM pucka ocHoBbiBaeTcs Ha ICO/TO 14121-2 (cm. Takke MCO 13849-1:2006, npunoxeHue A)
1 [OMKEH NPUMEHATLCA B cooTBeTcTBMM ¢ CO 12100.

Ecnun ncnonb3sytotca metofbl 3 ICO 13849. To B npuioxeHusx, rae CYCB/Y (IoxHO cuntaTb NPOCTOi 1 Tpebyembii
ypoBeHb 3(WPEKTVBHOCTUN 3aLUTbI He MpeBbILLaeT 3HaYeHNs C. Ka4eCTBEHHas OLieHKa YO3 MOXeT ObiTb NoATBepxaeHa
B 060CHOBaHWN MPUHATBIX MPOEKTHbIX PeLUeHNii. [JononHNUTe TbHbIE Pa3bACHEHMS MO HENoCcpeaCTBEHHOMY NMPYMEHEHMIO
meTtogoB MICO 15998 cm. Takxe B npunoxeHuu E.
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¥33. yne
a1
s1/c1 a 0
P1
a2
n
b
P1
Al 1
P2
s2JC2 c
P1
a2
u2-
d 2
pl
=1
s3/C3 P2
F2 e 3

1 - crapToBas Touka 4HA NpeABapUTENbHOI OLEHKM pucka.

S1/C1l - He6onbwasn (06bIYHO HE3HAUNTENBHAA TpaBma);

S2JC2 — cepbe3Has (06bIYHO Cepbe3HOe yBeUbe U CMepTh);

S3/C3 — cMepTb HEeCKONbKUX Noaeit,

A1 — 0T peAKko A0 pexe W/MNKU KOPOTKOTO BPEMEHWN HAXOXAEHUA a OnacHoi 3oHe

F2 — 0T 4acToro K NPOAO/IXNTENNbLHOMY W."MNN ANUTENLHOMY BPEMEHN HaX0X/EHNA B ONACHON 30He:
P1 — BO3MOXHO Npu onNpejeneHHbIX YCNOBUAX:

P2 — no4yTn HEBO3MOXHO.

a—e — Tpebyemblil ypoBeHb ahhpekTUBHOCTU 3awunThl (YI33,) ans CYM

PucyHok A.1 — Ipadh pucka ans onpegenexHns ¥Y33Tansa dyHKLMM 6e30nacHOCTU

A.2 PykOoBOACTBO M NpUMepbl aHa/in3a pUckoB ANS 3eM/1ePOIHbIX MaLllWH, OCHALLEHHbIX CUCTEMamMmn

ynpas/iieHNss NOBOPOTOM, ABMXEeHNEeM, TOpMOXeHnemM 1 paboToii npucnoco6sieHunii, BbINOSTHAEMOTO

ansa NCO 15998, MCO 13849-1 nnuv Apyrnx nogobHbIX OLEHOK pucka

B gaHHOM nopgpasgene N8 wIoCTpauum naeHTMdrKaunmm onacHoOCTU U pacnpegeneHns napaMeTpoB pucka
npeAcTaB/ieHbl ONACHOCTU AN1A YeTbIipexX OCHOBHbIX pabounx yHKLMIA NPYMepoB 3eM/IepOHON MallMHbI. HacToswmi
nogpasgesl He OTHOCUTCHA K KOHKPETHOWM cucTeMe ynpaB/ieHUsl, HO OCHOBbIBAETCS Ha TUMOBbIX BMAax 3eM/1IePONHOM
MallMHbl C YH4ETOM BO3MOXHOrO OTKa3a, KOTOpbIii 3acTaB/isieT 3eM/IEPOMHYI0 MallHy BecTu cebs HenpegHaMepeHHbIM
crnoco6om.

padobl pucka, npeacTaBneHHble B UICO 13849-1, B nepBoii Yactn MCO 15998 1 nonyyeHHble ApYrMMU MeTodamm
OLeHKM pUcKa, MOryT AaTb B HEKOTOPbIX Cyyasx 60siee BbICOKME 3HaveHus YMB.Y33T. uem nosiyyeHHble B MpyMepax u
npeAcTaB/eHHbIE B HACTOSALLEM NPUAOXeHNN 0606LeHHble YTMB/Y33,. OgHako 3T npumMepbl U 0606LeHHble YTB/Y33T
[eCTBUTENbHO OTpaXaloT COBPeMeHHbI ypoBeHb, AOCTYNHbIN AN Kaxaoro tuna dyHkumn. Kpome Toro, onbIT (Hanpu-
Mep. UCTOPUUN NHUMAEHTOB) MOKa3bIBaeT, YTO OHU afekBaTHbI U AoKa3aHbl 4718 Kaxaol yHKLmK.

Mpu BbINOHEHNN OLEHKM PUCKa 1 UCMONb30BaHUN Tabnmy A.1—A.5 AN 3eMIepoiiHbIX MalMH Heo6XoANMO pac-
CMOTpeTb CriefytoLLee.

A.2.1 TaxecTb TpaBMbl

TSHKeCTb He [O/TKHA ObITb «MCKaXeHa» KpaliHe MasloBEPOATHbIMU COObITUAMU. Ecnn 6bl. Hanpumep, B 999 cnyyasnx
13 1000. oxungaeMas paHa B pesy/ibTare HecHacTHOro ciy4as 6blna 6bl O4eHb Nerkoii, Ho B O4HOM Crly4yae npejckasaHa
CMepTb, TO NOC/NIeACTBME AO/MKHbIM 06pa3om oueHuBaeTcs S1 wm C..

A.2.2 YacToTa npebbiBaHMS B ONacHO 30He

B HEKOTOpPbIX CyYasix MallrHbl MOTYT 6bITb OYeHb HU3KME YaCTOTbl HAXOXAEHWS B OMACHOW 30He, Tak YTo H, Heafek-
BaTHO onucas Bbl YacTOTbl Kak HU3kve. Torga 6onee pasymMHO He OLeHMBaTb Takol CLieHapuid.

NMpumep — [BwkeHve 6ynbao3epa Ha CTaSlbHOM FYCEHUYHOM X0y MO LOCCe OCYLLecTB/SeTCs OYeHb
pPeaKo 1 06bIYHO HeAOMYyCTHUMO. 103 TOMY HET HEO6XO4MMOCT Y OLEHMBATb CBSA3aHHbIE C 3TUM PUCKN.
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A.2.3 O6uias oueHkKa

3HaueHus SIC. P 1 F 06bI4HO 3aBUCAT OT aHasIM3a Habopa B/NAIOLMX (DaKTOPOB, KaxX/bli 13 KOTOPbIX IM60 NoBbI-
LwaeT. IM60 MOHMKAET, /IM60 OLEHNBAET UX HACTUYHO.

Tabnuua A. 1 npeAcTaB/sieT HeKOTOpble KoUeBble (DaKTOPbI, MCMO/b3yeMble NPY oNpeAeneHnn 3TUx 3HameHWiA. MNocne
TOro Kak Bvsiiolme thaktopbl onpeeneHbl, BblbnpaeTcs Hanbosee 65M3Kkoe 3HadeHne, Hanpumep. Py win P2. OueHkn pucka
MOryT UMeTb 60rbluee pa3peLueHne (Hanpumep. NCO 25119-2). yem B NpYMepax, PaCCMOTPEHHbIX B HACTOSILLEM CTaHAapTe.

PaccmatpuBatoTcs npumepbl AN ABYX U3 pa3/IMuHbIX METOAOB OLEHKM pucka. MNonb3osatesb JO/DKEH BbIOpaTb
OfIUH METO/], OLIEHKWN pUCKa /151 BCEX OLEHMBAEMbIX CUCTEM YrpaB/ieHns, YTobbl N36exaTb KOH(/IMKTOB B pe3y/ibTaTax.

C yBenunueHnem ckopocTu 3HauveHust YMNB/Y3I3T, cBA3aHHble C cMCTeMaMu Py/ieBOro yrnpassieHns Y TOPMOXEHWS,
YBENNUMBAIOTCA M3-3a OrpaHNyeHuli BO3MOXHOCTel onepartopa B o6ecneyeHnn ynpasneHns nocne otkasa (P). Takxke
yBeNMuMBaeTCs TSHKeCTb NOC/eACTBUI U3-3a 60/1ee BbICOKMX CKOPOCTeW BO BpPemsi CTO/IKHOBeHUs (S/C).

KonnyectBo MOCTOPOHHUX CBUAETenei CyleCTBEHHO OT/IMYAeTCs B Pas3/IMuHbIX CLeHapusx. B waxtax 06bI4HO
Masio UM HET MOCTOPOHHWX CBUAETENEN, NPUCYTCTBUE KOTOPbIX OrPaHNYeHO B 6O/bLUMHCTBE LWaxT. Y MasbIX U CPeaHUX
3KCKaBATOPOB M BCEX O[JHOKOBLLOBbIX 3KCKAaBATOPOB C 06PATHO 10MNaToi Yallie BCero eCTb NOCTOPOHHWE CBUAETENN OKO-
No MecT ux paboTbl. YactoTa (A1) Ao/HKHA COOTBETCTBEHHO M3MEHATHLCS NPV HAJTMYUN CBUAETENE.

CTONKHOBEHUS1 MeXAy 3eM/1ePOHbIMU MallMHaMy, Kak Npasusio, BbI3bIBAIOT MeHee Tshkeslble TPaBMbl, U UX YNC/I0
MaJsio, 4YTO NpUBOANT K 60/1ee HM3KUM 3HaveHusaM SIC 1 ymeHbluaeT 3HadveHus YMB/Y33,. CTONKHOBEHNS 3eM/1epOHOA
MallHbl C aBTOTPaHCMNOPTOM UITIetoT 60/1ee BbICOKME 3HayYeHusa SIC Ana naccaXxmpos TPaHCMNOPTHOIO cpeacTsa.

(6] YacTW4HOl noTtepe. Jlerye o6ecneunTb yrnpassieHVe MalVHON Npu OoTKasax CUCTEM Pys/ieBOrO yrnpas/ieHUs v
TOPMOXEeHNs, YeM Nnpu oTKasax Bcex cuctem (P). CUCTeMbl TOPMOXEHWA 1 PyNeBOro yrnpas/ieHnst npu pabotocnocobHo-
cTn 90 % paboTaloT NOYTU HOPMasIbHO. CMCTEMbI TOPMOXEHUS 1 PY/IeBOrO ynpas/ieHns, YyHKLUMOHa/IbHOCTb KOTOPbIX
MeHee 5 %. He MOryT NpeAoTBpPaTUTb 60/bLUIMHCTBA HECYACTHbIX CyYaeB.

KHonka aBapuiAHOro OTK/IHOUEeHUSA/rMaPoYyCUAMTeNb TOPMO30B/rMpaB/iMyeckoe BKIOUeHNE/KNaBULLHbIVA Nepeksto-
vartesib: Ux 3QPEKTUBHOCTL YNPaB/IEHNA OTK/IHOYEHVEM A1 NPeAoTBpaLleHNss HecyacTHoro cnyyas (P) cyllecTBeHHO
3aBVCUT OT CKOPOCTWN MalunHbl. OHM 60on1ee 3hheKTNBHbBI NPY BbINOHEHNN BHE3AMHOW OCTaHOBKW Mef/1IeHHO ABuUrato-
Wweics ryCeHNYHOW MallunHbl WM OCTaHOBKM MPUCMNOCOG/IEHNs, KOrga NpUCYTCTBYET NOCTOPOHHUI CBUAETENb B 30HE
paboTbl. Ho OHM He cToMb 3hdIEKTUBHBI MPU OTKa3e CUCTEMbI PY/IEBOTO yrpas/ieHnsl Ha 60/1ee BbICOKMX CKOPOCTSX.

B ycnoBusix 6e340p0Xbsa MallnHbI OKa3bIBalOTCA B MEHEe UHTEHCMBHOM [OPOXHOM [BWXEHMUN 1 UMEKOT COOTBET-
CTBEHHO 6071ee Hu3koe 3HayeHne S/C. MoaToMy MallnHbI, UCMO/Ib30BaHMe KOTOPbIX Ha JOpore 3arnpeLieHo, MoryT MeTb
3HayeHve YMNB/Y33, Ha 0AVH YPOBEHb MeHblLLIe, YeM Nofo6Has Bepcusa MallviH, UCMONb30BaHne KOTOPbIX Ha Jopore pas-
peLueHo. npu oTKase BCel (hyHKUMOHa/IbHOCTY PY/IEBOrO YNPaB/IEHNS 1 COOTBETCTBYIOLMX PUCKaX CTOMIKHOBEHWI B Mpo-
Lecce JOPOXHOro ABWxeHNs. Hanpymep, NOAHONPUBOAHBIV NOrpy3yKK, UCNOb30BaHNE KOTOPOro Ha A0pore pas3peLLeHo,
nmeeT YMNB 3/¥Y33, e npy NONHOM OTKase Py/ieBOro ynpas/ieHVsi, KOrAa HET HUKaKoro npeALiecTByYOWero npeaynpexae-
HUA. [na Nogo6HOro norpysyunka, HO C/NLIKOM 60/1bLIOIo A/18 UCNOMb30BaHWA Ha gopore, TpeboBaHve 6yAeT Ha oavH
ypoBeHb MeHblue v YMB 2/Y33, d npu ycnoBun Takoro e oTkasa py/1eBOro yrnpaB/eHus.

Ta6nuuya Al — O606LieHHble 3HadYeHus YMB/Y33, oueHOK pucka npn ngeHtTugukaumm onacHoOCT! 1 onpegesieHun
3Ha4eHWil NnapameTpoB pucKa 4151 3eMepoliHbIX MallnH ¢ 1 6e3 CYM. NCNonb3ya MeTOof, OLEeHKN pycka, NoJo6HbIV npes-
cTtaBsieHHoMy B ICO 13849-1 wan NCO 15998

Tpebyemblit
OnacHocTK TAXecTb TpaBubl. dacrora w/um Bo3moxHOCTb NpeaoTepa- yposeHb 3¢
ANns onepatopa Sunu C Bpema Ha{OMAeHMH wenus onacHoctn. P exTnsHO- yne
B OnacHoOW 30He. F CTW 3aWUTbl.
Y33,
1 Bynbaosep Ha ry- H/n (He npumeHu- Py HeT Tpebo- 3
CEHMYHOM XOfy, ABW- o) BaHNsA
ralowmiica co Cckopo-
CTbiO S 12 KM/Y
CamonpousBosibHoe Onepatop  Bpsg  MawwuHa yacTo MawwnHa ocHalleHa pem-
cpabaTbiBaHne TOp- /n GydeT TpaBMu-  OBUraeTcs CcO HeM 6e30MacHOCTH, KOTO-
Mo3a. MalnHa o4YeHb  poBaH CKOpPOCTSAAMM, CO-  PblA NPU MCMONb30BaHUN
pesko ocTaHaB/uBa- OTBETCTBYIOWMUMMN  3HAYUTE/IbHO YMEHbLUAET

eTca

10

HaHeCeHNK MWHU-
Ma/lbHbIX TpaBM

pYCK MOsTyYeHNs TpaBMbl.
Onepatop  MOXeT  uc-
nosb3oBaTb HOMM, YTOGbI
cebs nogaepxaTtb.

Y nepegHei yactu kabu-
Hbl HET OCTPbIX KpaeB B
30He [OCSAraeMoCTH.

Tak KaKk MalmHa ocTa-
HaB/IMBaeTCs, y Hee. Kak



MpopomkeHne Tabnuubl A. 1

OrlacHoCTU
/151 oneparooa

2 CamocBav1 C Lap-

» MPHO-COWIBHET-HOM
|pamoii, ABuratoLmiics
COCKOPOCTHO5 60 KIAY

CamMonpounsBosibHOe
cpabaTbiBaHue  Top-
MO3a. MawmHa o4eHb
pesko ocTaHaBNMBa-
eTcA

3 TpaHLweekonartesib
Ha pPEe3nHOBOM Xoay,
ABUraIOLLMIACA CO CKO-
pocTblo <12 KwM/Y

MawunHa  HaunHaeT
aswmxeHve FIN/R Ha
HeliTpanbHOW  nepe-
Aade.

Mnn wMawwnHa  Ha-
YMHaeT ABUraTtbCs B
NPOTVMBOMNO/IOXHOM OT
3a/laBaeMoro Hanpas-
nexHuns.

- Onepatop BbIHYX-
AeH HaxoanTbCA B Ka-
6vHe oneparopa.

- Oneparop nmeeT Mo
KpaliHeli Mepe OAWH
rnaBHbI opraH ynpas-
JNIleHNs1. YTObbl OCTaHO-
BUTb ABIDKEeHVE

4 OfHOKOBLUOBbI
3KcKaBaTop C 06paT-
HOW nonartoii, ABura-
lowmiics  co  CKopo-
CTbto S 40 km/Y

MalwwnHa  HaumHaeT
asuxeHve FINJR Ha
HeliTpasibHOW  nepe-
fave.

Mnn mawmnHa  Ha-
YnHaeT ABuraTtbCs B

TsbKeCTb Tpaambl,
SwwmC

S2IC2

OnepaTtop MOXeT
nocTpagark OT ce-
pbe3Holi  TpaBMbl
BO BPEMS OMpPOKU-
AblBaHVA

K/n

OnepaTtop  BpA4,
nn 6yaeT TpaBMU-
poBaH

S2IC2

OnepaTtop MOXeT
nocTpagatb oT
nerko  unsneuyu-
MOI4 paHbl.

Han6onee Be-
POSiTHbI  yAapbl 1

YacTtoTta Wwm
BpEMS HaXOXIeHUs!
B OMacHoi 3oHe. F

MawmnHa yacTto
[BUraeTcsi Co CKO-
pocTaMM 1 nones-
HbIM rpy30M, fOCTa-

TOYHBIMU.  YTOObI
BbI3BaTb OMPOKU-
OblBaHue

Onepatop 06bIy-
HO Haxogutca B
kabvHe onepa-
Topa. MawwuHa
4YacTo HaxoguTcs
Ha HelTpasibHOW
nepepgaye

Onepartop 06bIy-
HO MPUCYTCTBYET.
MawwnHa 4acTo
HaxoauTcs Ha
HeliTpanbHOl ne-
pepave

Bo3MOXHOCTL NpeaoTepa-
LeHns ornacHocTu. P

npasuno, npobyKcoBblI-
BaeT ryCeHW4Has /eHTa,
yMeHblUas BHe3arnHoCTb
OCTaHOBKM

*1

MalunHa ocHalleHa pem-
Hem 6e30MacHOCTU, KOTO-
pblii Npu Mcnonb3oBaHUK
3HAUNTENbHO YMeHbLuaeT
PUCK NOJTyHEHUA TPaBMbI.
Onepatop MOXeT  WuC-
nosib30BaTb PykN M HOMK,
4yTObbI CE6A NoadepXaTb.
Y nepepHeli yactn kabu-
Hbl HET OCTPbIX KpaesB B
30He 0CAraeMocCTu.

Kak npaBuio, nonesHblii
rpy3 cCMmsAryaet pesKyto
OCTaHOBKY.

YpaneHHbI0 NaHev ynpas-
NeHVs1  MalmHbl  NpeaoT-
BpaljaloT onepatopa OT
OCKOJI04HbIX TPaBM

Pn

Onepatop MOXeT HaxaTb
OCHOBHOI TOPMO3, YTOObI
OCTaHOBUTbLCS.

MalmHa ocHauleHa pem-
HeM 6e30MacHOCTU, KOTO-
pblii NPy MCNoNb30BaHUN
3HAUNTENBHO YMEHbLLAeT
pUCK NOJIyYeHMs TPaBMbI.
Y nepepHeli yactn kabu-
Hbl HET OCTPbIX KpaeB B
30HE 4OCSAraemMoCTu.
CKOpPOCTb MalLVHbI 06bIY-
HO OYeHb HMK3Kas, 4To
[aeT onepaTopy 6osbLue
BPEMEHN Ha OTBETHYHO
peakuuo

Pn

OnepaTop MOXeT HaxaTb
OCHOBHOI TOPMO3, UTO6bI
OCTaHOBUTLCS.

MawuvHa ocHalleHa pem-
HemM 6e30MacHOCTK, KOTO-
pblii NpyU McnoNb3oBaHUM
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Tpebyembiii
YPOBeHb 3+
PEKTVBHO- yrne
CTU 3aLLMTBL
Y33,
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MpopgomkerHve Tabnuupl A. 1

OrlacHoCTW
015 oneparopa

MNPOTUBOMO/IOKHOM OT
3a/,aBaemMoro Hanpas-
NeHus.

- OnepaTtop BbIHYX-
AEeH HaxogutbCcs Yy
nynbTa oneparopa.

- OnepaTtop uMeeT no
KpaliHeli mepe OaviH
rnaBHbI opraH ynpas-
NeHns. YTobbl OCTaHO-
BUTb ABWKEHNE

5 LapHupHo-coean-
HEHHbI KOJIeCHBI
norpy3yuK, C/INLIKOM
6onbwori  ana  uc-
nonb3oBaHMsA Ha [o-
pore, ABurarowmiics
CO CKOpOCTbIO MEHb-
we 40 km/y

MonHbI OTKa3 Bcex
OCTaHOBOYHbIX  TOp-
MO30B.

- OnepaTop  MOXeT
TO/bKO no3BONNTb
MalvHe — ABuratbcst
no vHepuun fo ocTa-
HOBKW WN MCMOSb30-
BaTb  npucnocobne-
HWUA NS OCTAHOBKW.

- PyneBoe ynpaBne-
HUe ocTaeTca pabo-
TOCNOCO6HbLIM

6 LapHupHo-coeaun-
HEHHbI KOMECHbI
norpy3umk

lpy3oBasi cTpena ma-
LUMHBI. KOBLU UK Apy-
roe npucnocobneHne
nepemeljatoTcst  ca-
MOMNPOUN3BOSILHO.
O6opyfoBaHne  Un
npucnocoGsieHne He
OTK/IOYaeTCs  U3-3a
NOBPEeXAeHUs pblvara
ynpassieHns1, YCTPOii-
cTBa MepektoyeHns
Wn nofo6GHoW npu-
UMHBI

OnacHocTu Ansa cny-
YalHbIX cBUAeTenemn

7 KomMnakTHble matuu-

Hbl. ABuUraromecs co
CKOpPOCTbIO s 20 KM/4

12

TsDKeCTb TpaBMbl.
Svnm C

B ouyeHb
peakux  cnyvasx
MallMHa  MOXeT
noKaTUTbCH, "
onepaTtop MOXeT
BbIMacTb U3 Kabu-
Hbl onepatopa u
nonyuntb  6onee
TSKesble TPaBMbl

yLNGbI.

S2JC2

Oneparop MoXeT
ObITb  TPaBMUPO-
BaH B pe3ynbTa-
Te CTOJIKHOBEHUS
MawuHbl C  Apy-
MM MalvHamu.
MawwnHa  rnoxer
6bITb  BOBJ/IEYEHa
B OJHOBpPEMeHHoe
onpokugpiBaHve

S2JC2

Oneparop MoxeT
cmasbiBaTb Malln-
Hy W Xe 6blTb
OKOJI0 ABVKYLLMX-
csl peTanei

SIC

S2JC2

Yactota umnu
BPEMSs1 HaXOXAEHIs
B OMacHoii aoHe, P

Morpy3unkn,  Kak
npasuno, pabo-
TaloT B6M3N npe-
NATCTBUIA,  BK/O-
yasi 3eMnepoliHble
MallnHbI, KOTOpble
MOryT 6bITb COUTBbI

Oneparop, Kak
npaBuio.  Haxo-
OUTCA B ONacHom
cuTyaummn, cyue-

CTBEHHO MeHblle
10% BpemeHn

Bo3mMoxHOCTL npefoTepa-
LLieHWA onacHocTwn. P

3HAUNTENIbHO YMEHbLUaeT
pYICK NOJTyHYeHUs1 TPaBMbl.
Y nepepgHeli yactu kabu-
Hbl HET OCTpbIX KpaeB B
30He J0CAraemMocTy.
CKOpPOCTb MaLLNHbI 06bIY-
HO OYeHb HU3Kasi, 4TO
AaeT ornepatopy 6onbLue
BPEMEHM Ha OTBETHYIO
peakumio

P\

Onepatop MOXET ynpas-
NATb  MalUUHOW, 06bes-
asi BOKpYT NpensiTCTBUIA.
MalmHa ocHalleHa pem-
Hem 6e30MacHoOCTM, KOTo-
pblii Npy 1CNob30BaHUA
3HAUUTENIbHO YMEHbLUAeT
PUCK MOJTyYeHNs1 TpaBMbl

P2

Ecnu onepatop HaxoauT-
ca BOAM3M ABWXKYLelica
YacTu, TO emy JocTarTou-
HO TPYZHO OYeHb GbICTPO
yITK, 4YTOGLI NpegoTBpa-
TUTb TPaBMy

Tpebyembiii
ypoBeHs ach-
heKTMBHO-
CTV 3aUThI,
Y33,

Y33,

YN

YnbB1



MpopomkeHne Tabnuubl A. 1

OnacHocTun
Ans onepartopa

MawunHa  HaunHaeT
ABwmxenve FANAL? Ha
HeliTpasibHOI  nepe-
nade.

- Onepatop BbIHYX-
AeH HaxoamuTbCA B Ka-
6uHe oneparopa.

- Onepatop  MOXeT
BOCMO/1b30BaTLCA OC-
HOBHbIM TOPMO30M

8 bynbaosep Ha ry-
CeHNYHOM Xxody, ABW-
ralowmiicss co CKopo-
CTblO i 12 KM/Y

MonHbIA  OTKa3 BCex
TOPMO3HbIX YCTPOWCTB.
- Onepatop MOXeT
TO/IbKO MO3BOMTL Ma-
lWnHe ABuratbCst Mo
VIHEpLUMM 1O OCTaHOBKM
W UCMo/b30BaTh J1e3-
BVIE /151 OCTaHOBKM.

- Pynesoe ynpasne-
HWe He ByaeT paboTaTb

9 O HOKOBLUOBbI
3KckaBaTop C 06par-
HOW nonartoii, ABura-
IOWniics €co  CKopo-
CTbto S 40 km/Y

CamMonpoun3BosibHOE
cpabaTbiBaHue ToOp-
MO3a. MawmHa o4eHb
pesko ocTaHaB/MBa-
€TCS1 U [JIOKET BO3HVK-
HYTb MpOCKa/ib3blBa-
HVe

10 MUHMNOrpy34mnK

Ipy3oBas cTpena ma-
LUMHBI. KOBLU AW Apy-
roe npucnocobneHne
nepemMeljatorca  ca-
MOMPOU3BOJILHO.

- Onepatop BbIHYX-
OEeH  HaxoguTbca Yy
nynbTa oneparopa.

- Onepatop  MOXeT
OCTaHOBUTb  ABWra-
TeNb. YTOGbl OCTaHO-
BUTb [IBUXEHWEe

TaxecTb TpanMbl,
Swunmn C

CnyyaliHblii  CBUW-
netenb MOXeT
ObITb  pa3MO3XKeH
Mexay MalLuVHOW
n TBEpAoih no-
BEPXHOCTbIO

S2IC2

CnyvaiiHblii  cBU-
netenb MOXeT
ObITb  Pa3MO3XKeH
Mexay MalLuNHOW
N TBepgoh no-
BEPXHOCTbHO.
CnyyaiiHbli  cBU-
netenb MOXeT
nonactb nog ma-
LUNHY

S2IC2

CnyyaiiHblii  cBU-
netesnb MOXeT
ObITb pa3Mo3XeH
Mexay MawuHOR
n TBepgol no-
BEPXHOCTbHO.
CnyvaiHblii  CBU-
netenb MOXeT
nonactb nog ma-
LUNHY

S2iC2

CnyyaliHblii  cBUW-
netenb MOXeT
ObITb  pa3MO3XeH
MeXay MaluMHOW
n TBepgoin no-
BEPXHOCTbHO.
CnyvaiHblii  CBU-
netenb MaxeT
nonactb nog ma-
LUNHY

YacTtoTta HIMm
BpemMs HaxOoKaeHUs
BonacHo# 3oHe. F

CnyvaliHble CBU-
netenu 3aKpbl-
BalOT MaluHy 1
HaxodaTca B NyTu
MeHblwe 10 %
BpemMeHn

Ft

CnyvaiHblii  CBU-
[etenb He 4acTo
HaxoauTcs Ha
BO3MOXHOM  MyTW
MaLlVHbI

H/n

YactoTa He3Hauu-
TenbHa.  MOTOMY
yto ANA cny4ai-
HOro  cBupeTens
KpaliHe  MasioBe-
POATHO OKasaTbCst
Ha MyTV MallnHbI,
KoTopas ocTa-
HaBnMBaeTcsa Obl-
cTpee, uem 3TO
[enaeT oneparop,
paxe B cnyvae
nepesopavmBaHunsi

Ft

Onepartop. Kak
npaBuio.  Haxo-
AUTCA B OMacHou
cuTyaumm, cylue-
CTBEHHO MeHbLUe
10 % BpemeHun

Bo3mMoOXHOCTbL nNpejoTepa-
weHns onacHoctn. P

OnepaTtop MOXeT ocTa-
HOBWTb MallMHYy B HOp-
Ma/ibHOM paboyem noso-
XEHUN.

OnepaTtop WMHCTUHKTUBHO
NPYMEHNT TOPMOXEHME.
CnyJaliHbiii  cBugeTenb
MOXeT OTONTN N ocBo6o-
OUTb NYTb ABWKEHNUS1 Ma-
LUMHBI

P2

MatumnHon
ynpaensTb.
B HekoTOpbIX cny4asax
cnyvaiiHbIli  cBugeTenb
MOXeT OTONTN N ocso6o-
OUTb NyTb ABWKEHUSA Ma-
LUMHBI.

CKOpOCTb MalNHbI CHa-
yana Huxe, 4em y 60s1b-
LUMHCTBA  3eMJIepPOiiHbIX
MaLmnH

HEBO3MOXHO

H/n

B panbHeliwen ougHke
HET Heo6XxoAMMOCTH

P2
Ecnn onepatop HaxoguT-
ca BOMM3M ABMXKYLLECS
4acTn, TO MOXET 6bITb A,0-
CTaTO4YHO TPYAHO O4eHb
ObICTPO YWATK, YTOOGbLI Mpe-
[OTBpaTUTL TpaBMy

FOCT P 57300—2016

Tpebyemblit
yposeHb 3>
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MpopgomkerHve Tabnuupl A. 1

OrlacHoCTW
015 oneparopa

OnacHocTu gns asu-
XeHuns aBTOTpaH-
criopTa

1 LLlapHupHO-co-
eaVHeHHbIV rpeiaep,
ABuratolmiics co
ckopocTbio £ 50 KM/4.
MawwnHa npucnoco-
6neHa Ana ABWKeHUA
no foporam

MonHasa noteps oc-
HOBHOIO pynesoro
ynpaBneHns n a.a-
PUAHOW cucTeMbl py-
NIeBOro  yrpasJ/ieHus
(v ynpasrieHve
CcaMonpon3Bo/bHOE,
W1 BOBCE OTCYTCTBY-
eT Npu ABWKEHUN).

- OnepaTtop Ans ocTta-
HOBKM MallVHbl MOXeT
ee 3acTonopuUThb.

- Onepatop He npeay-
npexaeH 3apaHee
0 noTtepe pysieBOro
ynpaseneHus

12 LWapHupHo-coeau-
HEHHble KOJSieCcHble
norpysymky, ABurato-
LiMecst CO CKOPOCThbHO
< 40 Km/u

MonHaa noteps oc-
HOBHOTO pynesoro
ynpasfieHnss 1 aBsa-
PUiAHOW cucTeMbI py-
NeBOro  ynpassieHust
(v ynpaBsrieHve
Camornpon3BoJibHOE.
W BOBCE OTCYTCTBY-
eT Mpun ABWKEHUN).

- Onepatop ans
OCTaHOBKM  MalUMHbI
MOXeT ee 3acTorno-
pyTb.

- OnepaTop He npeay-
npexaeH 3apaHee
O noTepe pysieBOro
ynpassieHus

13 KapbepHblii camo-
CBaJ/l C XecTKol pa-
MOI.  gBuratowpincs
no Llocce, Ha KoOTO-
pOM ycTaHOB/IEHA MU~
HUMasIbHasi CKOPOCTb
60 Km/y

14

TsDKeCTb TpaBMbl
Svnm C

SIC

S3/C3

HecuyacTHbIn cny-
yaii npu aBuUXe-
HUN aBTOTpaH-
cropta MOXeT
nNpvBecTM K MHOro-
KpaTHbIM  cmep-
TeNbHbIM Crly4asm

S3/C3

CyllilecTByeT BO3MOX-
HOCTb CTO/IKHOBEHMSI
c 06onee BbICOKO-
CKOPOCTHbIM  TPaHC-
NOPTHLIM CPEACTBOM
C 6ONblUMM  KONnYe-
CTBOM NaccaxunpoB

S3/C3

Yacrota navm
BPEMSsT HaXOXAEHWIs
B OMacHoii aoHe, P

CaMOXOAHbIN, Npu-
rogHbI ons nBu-
XeHus no  go-
poram rpelinep
yacto ob6nagaet
NoBbILLEHHOV npo-
XOANMOCTbIO

HaxoxpeHve TpaH-
CMOpTHOTO  cpef-
cTBa € 60/bLWNM
KO/IMYECTBOM Mac-
CaXVpoOB Ha Myt
MallVHbl  cOCTaB-
naeT CcywecTBeH-
HO MeHblue 10 %
BpEMEHMN

Bo3mMoxHOCTL MpeaoTBpa-
LLeHWA onacHocTn. P

P

P2
MalwvHoli  HeBO3MOXHO
ynpaBnsTb.

B HEKOTOpbIX Cy4asx
ABWXYyLMIACS  TpaHcnopT
I7IOKET YCTYNUTb [0pory
MalluvHe

P2

MatumHoi
ynpaBnsTb.
Onepatop MOXeT ocTa-
HOBUTb MaLLIMHY.

TpaHcrnopTHOe CpeacTBo
MOXeT u3bexarb CTos-
KHOBEHME C MOrpy34rKom

HEBO3MOXHO

H/n

Tpebyembiii
ypoBeHb 3~
heKTMBHO- yrne
CTV 3aUTbL.
Y33,
Y3a3T YNb
e 3
e 3



OkoHYaHue Tabnmupl A. 1

OrlacHoCTU
/151 oneparopa

MonHas noteps oc-
HOBHOroO pyneBoro
yrnpaBfieHnss 1 aBa-
PUIHOW cuCTeMbI py-
NleBOro  ynpas/ieHust
(nnn yrnpasnieHve
CaMOonpoun3BOsibHOE,
W BOBCE OTCYTCTBY-
eT npy ABUXEHWUN).

- Onepatop ans
OCTAHOBKM  MalLMHbI
MOXeT ee 3acTorno-
pyTh.

- Oneparop He npeay-
npexaeH 3apaHee
0 roTepe pysieBoro
ynpaBreHus

TsbKeCTb TpaBMbl,
SwwmC

CyujectByet BO3-
MOXHOCTb cTon-
KHOBeHUsi ¢ 6onee
BbICOKOCKOPOCTHbIM
TPaHCMOopPTHBLIM Cpes-
CTBOM C 60/bLUMM
KOSIMYecTBOM Mac-
CaxupoB

YacTtoTta Wwm
BpEMS HaXOXIeHUs!
B OMacHoi 3oHe. F

KapbepHomy ca-
MocBaJsly W He
paspelueHo, 1 OH
He ncnonb3yet
wocce.

ABTOGYC o4yeHb
peako 6biBaeT Ha
Tepputopun  Ka-
pbepa.  noaTomy
PUCK He3HauuTe-
neH

Bo3MOXHOCTL NpeaoTepa-
LeHns ornacHocTu. P

B panbHeiiwen oueHke
HeT HeobxoaMMOoCTN

FOCT P 57300—2016

Tpebyembiii
YPOBeHb 3+
PEKTVBHO-

CTVI 3aLLMT.
Y33,

YN

A.3 ®opmupoBaHne ypoBHeli NONHOTbI 6e3onacHocTu (YMB)/ypoBHeli adhdekTnBHOCTM 3awmnTbl (YI3T)
13 0606 eHHbIX 3HaYeHnt YMNB/Y33,, nony4YeHHbIX B NpoLecce OLeHOK pucka

A.3.1 B tabnuuax A.2—A.5 cpaBHUBatOTCA 3HadeHus YTMB/Y33, Ana pasnMuHbIX BUAOB MallvH U BbIMOHAEMbIX
UMK (PYHKUMIA, NOSTyHeHHbIe 13 NMPUMEPOB OLIEHKN PUCKOB U HasHadyeHus YMB/YI3T. OTu npumMepbl npeactasnisioT 0606-

LeHHble 3HaueHust YTB/Y33,. KoTopble SIBMSIOTCA KOHCepPBaTUBHBLIMU 3HaueHusiMu Anst CYCB/Y.

A.3.2 OnacHOCTK pa3ferieHbl Ha KaTeropuu gsis: onepatopa (On), cryyaliHoro ceugetens (CB) u aBToTpaHcnopTa
(AT). K aBTOTpaHCNopTy OTHOCSATCA aBTOMOGUAN, TPY30BUKUN 1 aBTOBYCbI, C KOTOPbIMU CTa/IKMBAKOTCS 3eM/1epOiHbIe MaLln-
HbI PV TPAHCMOPTMPOBKE WK B NpoLiecce paboTbl Ha LIOCCelHbIX goporax. K aBToTpaHcnopTy He 6yaem OTHOCUTL Apyrue
3eM/1epoliHble MalLMHbI, HaXoASLWMECA Ha MeCTe BbIMOIHEHNS PaboT.

MpumeyaHunsa

1 PervioHasibHble TPe6oBaHUs KABUXEHIO NOA0pOore He 06513aTe/IbHO COBMaJAtoT C yKa3aHHbIMY B Tabnmuax A.2—A.5.

2 MNop, MakcMasibHOV CKOPOCTLIO MOHMMAOT MaKCMaslbHYH CKOPOCTb MO POBHOM Jopore.

B 3aBMCMMOCTM OT CUTyaLun 06CIYXUBAIOLLMIA NepcoHan MOXeT 6bITb UM onepaTopamu, Uax ciydaliHbiMu cBuae-
Tenamu B Tabnue 0606LeHHbIX 3HaYeHni YMNB/Y33,. Ecnv cneuuannucT No peMOHTY HaxoamuTes y nynbTa onepaTtopa, To
onacHocTtu onepatopa (On) n3 atoii TabnnLbl 06bIYHO OTHOCATCS K ONACHOCTAM, CBSA3aHHbIM C 06CTYXUBaHWEM MallUHbI.
Ecnu cneuymanucT No peMoHTY NokupaaeT ny/nibT onepaTtopa, TO ero BCe elle CUATAlOT ornepaTtopoM. Ecnn aBa venoseka
06CNYXMBaOT MaLLNHY 1 OAVMH HAXOAUTCA y Ny/bTa onepartopa, a Apyroli HaxoguTca BHe MynbTa oneparopa, TO cneuu-
a/IMCT MO PEMOHTY, Haxo4sALWMIACA BHe Ny/ibTa oneparopa, NnoaBepraeTcs ONacHOCTAM Kak CrlyyaiiHblii cBugeTesib (CB).

Ta6bnuuya A. 2 — O606WeHHble 3HavYeHns YIMB/Y33,

Tun oTkasa

0 NrROP VX oo

CTAUMOHAPHAA MALLNHA

Jiobble OBWXEHUS MalUWHbI, Ta-

on

Kne Kak B WapHUpHOM coeaunHe-

[ 18z
o] £ 5
1 's 2 Ms
|02 .
'y,
5.0 1p
279
I s if!
£e *
yne v yne v
Y33,b ¥33,b

7
o i « 1
B O 15
« 5 1 n
E) x i
n o
3 2
s 8 ot
% @ Ej%
1 - -
1 ¢ R4
s 5 5
31
65 0
yne v yne 1
Y33Thb Y33,b

9 H
M il vl
H It
bk Ix
119 11 @ 9
3 1
« 1530 o
SaAO/\
X c
ynb Yre 1/
Y33 ¥33,b

15



FOCT P 57300—2016

MpopgomkeHve Tabnuupl A.2

7
)K 7 as 0398, Zl
7] 97 2 = §i g'il| X
)65 181 % t 53 3% | oA
f 5 ®eG o - ifr!
% {>;_< 51" | |1 uopip 532
Tun omkasa 3 Y y % bL Il Hill o56e
*
) 1*¢ i%g h g gszzg 'f;g
|~ 1
2 §e6 b8 s a ﬂ? ko333
349
B » n 2
HUKW, NPOABWXeHVE Brepes, ee Cs ynb M) ynei/ yne 1/ yne 1/ yne 1/
CTpenbl, KOBLUA, PYKOSATW, HOXA, Y33y Y33, Y33, b Y33, ¥Y33,b Y33, to
onpokuabiBatenst 6yHkepa, NMoBo-
pOT SKCKABATOPA, PYHKLMA MO AT Hin yn6 1/ YNB1/ yne 1/ Hin yne 1/
ema ucrnycka v apyrve nofgo6Hble Y33, o Y33, o Y33, 6 Y33, o
OyHKUWI BpaLleHns, Hanpumep,
6ypeHue, paspeska, CKallMBaHue
M MofoGHble, HaYMHAIOT BbIMOST-
HATBCS CaMOMNPON3BOSILHO.
- MawwnHa ctaymoHapHas.
- Oneparop oTcyTCTBYeT.
- MpumeHeHO HeucrpaBHoe
YCTPOACTBO/CTOSIHCHHBI TOPMO3.
- [Buvratesib MoxeT paboTarb.
- MpucnocobneHus Ha 3emne B
COOTBETCTBYHOLLMX Cryyvasix Ansi
MalUWH He UCMOMb3yoTCA
[Buvratesib 3anyckaeTca camo- On yne 1/ yne 1/ yne 1/ yne 1/ yne 1/ yne 1/
Npou3BOJILHO BO Bpemsi o6chny- Y33,b Y33, b Y331b ¥Y33,b Y33, b Y33, o
XUBaHUSA.
- YCTpOIACTBO OTK/MOUEHNS aKKy- Cs yne 1/ ynes 1/ yne 1/ yne 1/ yne 1/ yne 1/
My/ISiTOpa 6/10KMPOBAHO B MOJIO- Y33, Y33, b Y33, 6 Y33,b Y33, o Y33, o
HKEHAM OTKIIOHEHO At H/n H/n H/n H/n H/n H/n
[JEVCTBYIOLWAS MALLIVHA
MpoaBuxeHne, ABWXKEHWE CTpe- on YnNe o/ Yne o/ YNe6 0/ Yne o/ yne o/ yre O/
Nbl. KOBLUA, PYKOSITW, HOXa, Onpo- H/T H/T H/T HIT HiT H/T
kvgbiBatesnisi GyHKepa, MOBOPOT
3KCKABATOPA, BbINOSHEHE (hyHK- Cs Yne 0/ YNe6 0/ Y6 0/ YM6 0/ yne 0/ yné e/
LMV NOZbEMA W CryCKa W Apyrue HiT HIT HiT HiT HIT HIT
MoA0GHbIE (hHKUMM - BpaLLieHMS, AT Hin ynso/  YNBo/  YNBO/ Hin ynE 0/
Takvie Kak CBeprieHve, oTpe3aHue, HiT HiT HiT HiT
CKalLMBaHVE W aHa/IorMyHble, He
peannsyloTcsi, ec/iv nogaeTcs Ko-
MaHZa Ha VX BK/IOYeHVe
NMPOABMXEHVNEAOPMOXEHWE
CKOpPOCTb ABUXEHUS/YCKOPEHUS] Oon YNB6 0/ yne 1/ yne 1/ yne 1 yne 1/ yne 1/
HaMHOro Bbllle, YeM 3ajaHa Ko- HiT Y33, b Y33, o Y33,b Y33, Y33, o
MaHZ0.
- Bop;K,quVle B6/M3N MECT, rae Cs YN0/ yne 1/ yne 1/ yne 1/ yne 1 yne 1/
MOXeT ObITb CTO/IKHOBEHUE Wn HiT Y33, o Y33, 6 Y33, o Y33, o Y33, o
MPMCYTCTBYIOT  C/yHaitHble CBU- AT H/n Yyns1u  YnslU  YNB U H/n ynB 1/
AETENM. Y33, b ¥33,b  Y33b Y33, ©

- OnepaTtop MOXeT OCTaHOBUTb
OBWXEHMEe, WUCMoMb3ys OCHOB-
HYl0O TOPMO3HYIO CUCTEMY WM
Opyroe nofo6Hoe YCTPOWCTBO,
Takoe Kak FINJR.
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- MowHOCTb  OCHOBHOW  TOp-
MO3HOW CUCTEMbI JOcCTaTtoyHa
ANs HeO0BXOAMMOTO yBeSIMYEHNs
CUMNbl TOPMOXEHMS
CKOpOCTb X0Aa/yCKOPEHNs1 HEMHO- On YNBO©/ Yne 0/ yne 0/ YNB 0/ Yne 0/ YNB 0/
ro BbilLle, YeM 3a/1aHa KOMaHZOM. HIT HIT HIT HiT HiT HIT
- BoxgeHne B6/M3M MecCT, rae
MOXET 6bITb CTOSIKHOBEHME WM Cs YMB 0/ YMe6 o/ yne 0/ YN6 0/ yne o/ yne o/
NPUCYTCTBYIOT CrlyyaiiHble CBU- HiT HiT HiT HiT HiT HiT
Aetenn. AT H/n YN0/  YNB®©/  YNBO/ H/n YMB 0/
- Onepartop MOXeT OCTaHOBUTb HIT HIT HIT HIT
OBWXEHWE, UCMOoMb3ysi OCHOB-
Hyl0 TOPMO3HYO CUCTEMY WM
Lpyroe nopo6Hoe YCTPOMCTBO,
Takoe kak RNJR.
- MOWHOCTb OCHOBHOIi  TOp-
MO3HOW CcuCTEeMbl [AOcCTaToyHa
A5 HeOBGXOAMMOrO YBeIMUYeHUst
CUMbl TOPMOXEHMS
MonHan noTepa Bcex CpeacTs On yne v yne 1/ yne 1/ yne v yne 1 yne 1/
TOPMOXEHWNS A1 OCTAHOBKM. Y33, b ¥33,6 Y33,b Y33, b ¥33,6 Y33, b
- Onepatop MOXeT TONbKO Mo-
3BONUTL MAWIMHE [BUFATHCA MO Ce YNe1 YNBY YNBY YNBY YNBY  YNB 1
VHEPLUN 10 OCTaHOBKW /N B He- Y33Tb Y33, 6 Y33, 6 Y33, 6 ¥33.6 Y33, b
32;%?1?;(02%:&1:;”%1 C"ggﬁ:ﬂ%"' AT H/n yne2/  yne2/  YNB 2/ H/n yrB 1/
- Ons 6oMblUMHCTBA KOJECHbIX Y33, d ¥33,d y33, d Y33, b
MalwvH  pyfieBoe yrnpasrieHne
ocTaeTcsi paboToCcnoCo6HbIM, HO
He AN MalWH C ynpaB/ieHNEM
Hanpas/fieHVeM ABWKEHUS W ry-
CEeHUYHbIX MaLUVH
MonHasa notepsa pab6oyero u Oon yne 0/ yneB 0/ YNeo©/ Yne6 0/ YN6 0/ yne o/
BCMOMOraTesisHOro TOPMOXEHUS. Y33, a Y33, a Y33, a ¥33,3 Y33, a Y33, a
- OnepaTop Bce ele UMeeT Mo
kpaliHell Mepe OmuMH OCHOBHOI Ce yne 1/ yne 1/ yne 1/ yne 1 yrne 1 yne 1/
opraH ynpasneHusi, 4To6bl 0CTa- Y33, 6 Y33, 6 Y33,b Y33, b Y33, b Y33, 6
:832:;“:2”;‘;;’ Takou kak cTost- AT H/n yns 1  yns1u  YNB v H/n ynB 1/
P ¥ya3,b  Y33b Y33, b ¥33,6
MonHaa notepsa 3amensMrTens Oon H/n H/n H/n H/n H/n H/n
nsuratens/nepegavn/anekTpu-
UBCKOrO. Cs H/n H/n H/n H/n H/n H/n
- Toppepxia  dyrkupii - paco- AT Hin H/n Hin Hin H/n H/n

Yyero. BCMoMorartesibHoro, u cTo-
AHOYHOro TOpMmoO3a. be3 npepg-
ynpexaeHus
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MpopgomkeHve Tabnuupl A.2

Tvin oTkasa

Moboit  TopmMO3  NpUMeHsieTcs
onepaTopoM  CamOMNpoM3BO/ib-
HO. BO3MOXHO MpW ABVMXXEHUN Ha
MaKCUMa/lbHOW CKOPOCTW.

- MawwuHy 3aHoCuUT 40 OCTaHOB-
K1 @ 60/IbLUMHCTBE CrlyYaes.

- PyneBoe ynpasrieHne O4eHb
HeadhekTBHOE

PacTopmaxuBaHve Topmo3sa Mno-
BopoTa 6e3 KoMaHApl.

- MawwnHa MoxeT nepemMellaTb-
CAl TONIbKO OYeHb MefJ/IEHHO W3-
3a yTeUKM B [napaBANyeckon
cucreme.

- Onepartop oTcyTCTBYET

PYNEBOE YMNPABNEHWE

MonHaa noteps BCero pyneso-
ro ynpaeneHusi (Wnu pynesBoe
ynpassieHVe BbIMOJHAETCA ca-
MOMPON3BOSILHO W/ COBCEM He
BbIMOJIHAETCA NPY ABVXEHUN).

- Y onepaTtopa ecTb cpefcTsBa
TOPMOXEHWSA /151 OCTaHOBKWN Ma-
LUMHBI.

- Onepatop He npeaynpexzaeH
3apaHee O roTepe pynesBoro
ynpasneHns

MoTepss HOpMasIbHOTO PpysieBO-
ro ynpasfieHVss Npu nogpaepxke
pyneBoOro ynpasfieHUst Opyron
cuctemoint (Mnu pynesoe ynpas-
NeHne  BbINOJHAETCA  OTYacTU
CamMOonpoun3BO/IbHO, WAN  YyB-
CTBUTE/IBHOCTb aBTOMOGUNS K
AecTBMSAM BOAUTENS OrpaHuye-
Ha npu BCeX ABWKEHNAX aBTOMO-
6uns).

- Y onepaTtopa ecTb cpefcTBa
TOPMOXeHUs1 411 OCTaHOBKN Ma-
LUMHbI.

- Onepatop He npeaynpexaeH
3apaHee O MoOTepe py/eBOro
yrpaBeHus.

- Onepatop MOXeT MepeKto-
UATBCA Ha  aNbTepHaTUBHOE
ynpas/fieHue, Hanpumep, ¢ NoMo-
LibH [KOlCcTUKa
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MpogomkeHne Tabnuubl A.2

Tvin OTKa3g,

U1 =X OUNR OO0 Oy *

OBOPYAOBAHWE/MPUCMNOCOBNEHUA

Hox [opoxHoro crpyra, camo-
CBa/IbHbI  KOHTEWHEp, [0pPOoX-
HbIli pbIXINTENb, KOBLU U Apyroe
obopyaoBaHne HauMHaeT nepe-
mMelaTbea 6e3 KomaHapl.

- OnepaTtop HaxoAmMTCA Ha pa-
6oueM MecTe U MOXeT pearmpo-
BaTb.

- O6opygoBaHue 1M Npucnoco-
6/1eHNA OTK/IIOYAIOT pblyarom oT-
K/IIOYEHNS. BbIKIOYaTENEM WM
noAo6HbIM CPeACTBOM

BpauyeHve npucnocobneHns,
yHKUMN  3KCKaBaTopa-norpys-
yunka/akckaBaTopa C 06paTHOW
nonaroli, NoOBOPOT NIaTHOPMbI
3aKckaBaTopa, [ABWXEHWe cTpe-
bl 9KCKaBaTopa, PYKOATU 3KC-
KkaBaTopa. KOBLLOB 3KCkaBaTopa,
KOTOpble MOryT AOCTaTOYHO Aa-
Neko  BbIABUHYTbCS, CTabUnu-
3aTopoB MM (PYHKUUM  MauTbl
MUHMMNOrPy3yMKa HauvHaloT Bbk
NONHATLCS 6e3 KOMaH/bI.

- Onepatop HaxoguTcs Ha pabo-
YeM MecTe 1 MOXeT pearvpoBaTb.
- O6opygoBaHue 1 NpuUcnoco-
6/1eHNA OTK/IIOYAKOT pblyarom oT-
KIOYEHVS. BbIKlOYaTENEM UM
nofo6HbIM CPeACcTBOM

DYHKUMA aBTOMaTU4YecKoro
ynpaB/ieHus HOXOM/KOBLUOM/
Hakonutenem nortepsHa. Hox,’
KOBL/ HakonuTeslb nNBpemeLla-
eTcsi 6ecrnopsio4HO UM OKasbl-
BalOTCA B HeXenaTe/lbHOM Me-
CTOMOJIOKEHNMN.

- MNMpegnonaraetcs, u4To one-
paTop HaxoguTcsi Ha pabouyem
MecTe, TaK KakK. yXofAsi, OH Bbl-
HYXXAEH OTKMIOUUTb  (PYHKLMIO
nprcnocob6neHns.

- ®yHKUMEen ABNAeTCA  TOMbKO
ABVKEHNe BBEPX W BHWU3 UM MO-
BOpOT.

- ®yHKUMel He ABNseTCA Kose-
6aHuve. BpalleHue, nepemetle-
HVe N T. 4.
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Tvin oTkasa

DYHKUMA aBTOMaTN4eckoro
yrnpaB/fieHNss HOXOM MoTepsiHa.
Hox/koBWw He b6yaeT ABuUratbcs
aBTOMaTUYeCKN.

- PyHKUMEA SBNSIETCS  TONbKO
ABWXEHNe BBEPX U BHU3 WK Mno-
BOpOT.

- dyHKUMeli He sBNsieTCS KO-
nebaHune. BpalleHne, 6GokoBoe
nepemelyeHve N T. 4.

BbicTpcpasbBMHOE coefVHeHVe
No3BONSET NPUCMOCOBMEHMIO He-
NPOW3BOJIBHO CPbIBATLCA

ABUTATE/1b

Momnax Aurartesisi C HesHauu-
Te/IbHbIM BO3AECTBUEM Ha: CKO-
pocTb MPOABWXEHWs, py/eBoe
yrpasfieHne, TOPMOXEHVE Wn
npvcnoco6eHus

XWOO U190 X

ne

Oon

AT

Ta6nuuya A.3 — 0606wWeHHble 3HaYeHNs YTB/Y33,

Tvn oTKaza

L TS o %

CTAUMOHAPHAA MALLVHA

NioBble ABWKEHUST Ma- On
LUMHBI, TakMe Kak B Lap-
MUPHOM  COEAMHEHUM,
npoaBwxeHVe Briepes, Cs
ee CTpefibl,  KOBLLA.
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MpogomkeHne TabnmubiA.3

Twn oTkasa

PYKOSITW, HOXa, Orpo-
KnabiBatenss  GyHkepa,
rMoBOPOT  3KCKasaTopa,
yHKUMN  nogbema u
crnycka wu ppyrve no-
[O6GHble (PYHKUMIA Bpa-
LeHus, Hanpumep,
6ypeHue, paspeska, cka-
wMBaHve 1 Nofo6HbIe,
HaUVHaOT BbIMNOSHATLCA
CamOrpon3BO/1bHO.

- MawwuHa crtaumoHap-
Has.

- Oneparop oTCcyTCTBY-
€T,

- MNMpumMeHeHo Heunc-
rnpaBHOe YCTPONCTBO.'
CTOSIHOYHbI TOPMO3.

- ABuratenb MoxeT pa-
6oTatb.

- Mpucnocobnexns Ha
3eMsle B COOTBETCTBY-
HOLWMX CyYasx osia ma-
LMH HEe UCMOSb3YHTCA

[Buratenb 3anyckaert-
Cs caMOMpou3BOJIbHO
BO Bpemsi 06cnyxvBa-
HYSA.

- YcTpoiicTBO ~ OTK/IO-
YeHVs  akkymynsTopa
6/710KMpOBaHO B MOJIO-
XEHWMN OTK/IIOUEHO

JNENCTBYIOLWASA MALLNHA

MpogBwuxeHne, ABMXe-
HVWe CTpenbl, KOBLUA,
pyKoOATW, HOXa, Omnpo-
KuabiBatens 6yHkepa,
MOBOPOT 3KCKaBaTopa,
BbIMOSIHEHVE  DyHKLMN
nogbemMa UK  crycka
Vv pgpyrue  nogo6Hble
hyHKUMM  BpaLleHus,
Takme Kak CBepsieHve,
oTpesaHuve, cCKalumBa-
HWE W aHaornyHble,
He peasn3yloTcsl, ecim
nofaetcs kKoMaHga Ha
VX BK/IIOYEHNE
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Tun or<313
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ABVXEHWE/TOPMOXEHUE

CKoOpoCTb  X0Aa'yCKo- On
pPeHNs HaMHOTO BblLLe,

yeM 3afaHa KoMaHAoM.

- BoxaeHne  B6IM3M Cs
MecT, rge MoxeT 6bITb
CTO/IKHOBEHWE nnm
NPUCYTCTBYIOT CAyyvaii- AT
Hble CBUAETeNN.

- Oneparop MOXeT
OCTaHOBWTb [BUXEHMe,
MCMOosb3yst  OCHOBHYHO
TOPMO3HYIO  CUCTEMY

win gpyroe nogo6Hoe
YCTPOICTBO, Takoe Kak

FINIR.
- MOLWLHOCTb OCHOBHOW
TOPMO3HOW  cuCTEMbI

pocraTouHa Ansi Heo6-
XOAMMOTO yBe/IM4YeHNst
CUbl TOPMOXEHUSI

CKopoCTb  XO[a'yCKo- on
PEHVSI HEMHOTO BbILLE,

4YeM 3aaHa KOMaHOOM.

- BoxpaeHue B6/IM3N Ce
MECT, rie MOXET ObITb
CTOJIKHOBEHVE nnm
MPUCYTCTBYIOT ClyYait- AT
Hble cBUAEeTENN.

- Oneparop MOXeT
OCTaHOBUTb ABWXKEHNME,
MCNO/b3ysi  OCHOBHYHO
TOPMO3HYI0  CUCTEMY

win apyroe nopo6Hoe
YCTPOICTBO, Takoe Kak

FIN/R.
- MOLWWHOCTb OCHOBHOV4
TOPMO3HOW  cuCTEMbI

nocraTouHa Ansi Heo6-
XOAMMOTO yBE/IM4YeHNst
CWbl TOPMOXEHUSI

MonHaa noteps Bcex On
CpeACcTB  TOPMOXEHUA

/151 OCTaHOBKMW.

- Onepatop MOXeT Ce
TOMBKO MO3BOMNUTL Ma

WwnHe ABuUratbcs Mo
VIHEPUUN [,O OCTaHOBKWN

WIN B HEKOTOPbIX C/ly-
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MpogomkeHne TabnmubiA.3

Twn oTkasa

Yasx A1 OCTaHOBKMW
1cnonb3oBatb NpuUCHo-
cobneHve.

- Onsa 60MbLUMHCTBA
KOJIECHBIX MallUVH pyrie-
BOe ynpaB/ieHne ocTa-
eTcsa paboTocnocob-
HbIM. HO He 4717 MalUnH
C ynpaBfieHMeM Ha-
npas/ieHns ABWKEHUS 1
ryCeHWNYHbIX MaLlnH

MonHaa noteps pa6o-
Yero n BcrioMorartesib-
HOTO TOPMOXEHMS.

- Onepartop Bce euwe

VMeeT Mo  KpaiHen
Mepe OAWH OCHOBHOM
opraH yrnpaBneHus,

4YTOObI OCTAHOBUTbL Ma-
LUMHY, TaKoWl KakK CTosi-
HOYHBbIA TOPMO3

MonHas noteps 3ames-
nuTens asurartens|nepe-
[A34K/371eKTPUYECKOrO.

- Mopaepxka OyHKUMA
pabouyero, BCnomora-
TENbHOro, U CTOSIHOY-
Horo Topmo3a. be3s
npegynpexageHus

Mo6Goli  TopmMo3  npu-
MEHSIeTCA  onepaTopoMm
€aMonpon3BosIbHO, BO3-
MOXHO Npu  ABMKEHNN
Ha MaKCVMaslbHOW CKO-
pocrT.

- MawwuHy 3aHocuT A0
OCTaHOBKW B 6O/bLUNH-
CTBe C/y4yaesB.

- Pynesoe ynpasneHve
OYeHb HeadpekTuBHOE

PacTopmaxuBaHneTop-
Mo3a nosopoTa 6e3 Ko-
MaHapbl.

- MawwnHa MoxeT ne-
pemelaTbCca  TOMbKO
OYeHb MeAJIEHHO, W3-
3a yTeukn B rugpas/iv-
Yeckoii cucteme.

- Oneparop oTcyTCTBYET
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MpopgomkeHe Tabnuupl A.3

Tun or<313

PYNEBOE YMNPAB/NEHWE

MonHaa noteps Bcero
Py/sIeBOro  ynpas/ieHus
(vnn pyneBoe ynpas-
NleHne  BbINOJHAETCA
CaMOornpon3BOJIbHO NN
COBCEM He BbIMNOJIHAET-
CS NpU ABVXEHUN).

- Y oneparopa ecTb
cpefAcTBa TOPMOXeHUs
ANA  OCTaHOBKW Ma-
LUMHBI.

- Onepartop He npeay-
npexzeH 3apaHee
O noTtepe py/sieBoro
ynpasieHvs

MoTepa HopMasibHOroO
PyneBoro  ynpasfieHus
npy  nogaepxke  py-

neBoro ynpasneHus
Apyroii cuctemoii {unm
pyneBoe  ynpaBneHvie

BbIMOJSHSIETCA  OTYacTW
€amMonpounsBosIbHO, Wn
YyBCTBUTE/IbHOCTb  aB-
TOMOGUNA K AEACTBUSM
BOAWTENSA  OrpaHuyeHa
npyv Bcex [ABWKEHUSIX
aBTOMOGW/S)

- Y onepartopa ecCTb
cpefcTBa TOPMOXeHWs
AN OCTAHOBKWU Mallu-
Hbl.

- Onepatop He npegy-

npexaeH 3apaHee
O noTepe pyneBoro
ynpas/ieHust.

- OnepaTtop MOXeT re-
PEKMIOUNTBCA Ha aNb-
TepHaTVBHOe  ynpaBs-
neHvie. Harnpumep, C
MOMOLLbIO XKOWCTMKA

OBOPYAOBAHMEMPUCIIOCOB/IEHNA

HoX [OpOXHOro cTpy-
ra. CaMOCBa/IbHbIN
KOHTeliHep, [O0pPOXHbIN
pbIXMTeNb, KOBW U
Apyroe ob6opyaoBaHue
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MpogomkeHne TabnmubiA.3

Twun oTkasa

HauvHaeT nepeme-
waTtbecs 6e3 kKoMaHAabl.

- Oneparop HaxoguTcsa
Ha paboyem MecTe U
MOXeT pearmpoBaTb.

- ObopygosaHue  wwm
NpYCrocob1eHNs OTKO-
YatoT pbI4arom OTK/IKoue-
HYSL. BbIK/lOYaTENIeM Win
nofo6HbIM CPeACTBOM

BpaueHne npucnioco-
6neHnin. hyHKUMN 3KC-
kaBaTopa-norpysuukal
3KCKaBaTopa Cc obpar-
HOli fionmaTtoii, noBo-
poT nnatdopMbl  3KC-
KkaBaTopa. [ABWXeHune
cTpesfibl  3KCKaBaTopa.
PyKOATU 3KcKaBaTopa,
KOBLUOB  3KCKaBaTtopa,

KOTOpble  MOryT fo-
CTaTO4YHO Aaneko Bbk
OBVHYTbCS.  cTabunu-

3aTOpOB WM OYHKUMA
MauTbl MWHUMNOrpPY34m-
Ka HayMHaloT BbIMNOS-
HATbCA 6e3 KOMaHAbI.

- Oneparop HaxoguTcs
Ha paboyeM MmecTe U
MOXET pearnpoBaTb.

- ObopygoBaHne wm
npucnocobneHs  oT-
KMYaoT pblyarom oT-
KMIOYEeHVs.  BbIK/OYa-
Tenem unM nopoGHbIM
cpefAcTBOM

®PyHKUMA aBTOMaTU4e-
CKOro yrnpas/ieHVst Ho-
XOM/KOBLLUOM/HaKonu-
Tenem nortepsiHa. Hox,'
KOBLU/HakonuTenb  ne-
pemeLlatotcs becrnops-
[04YHO WM OKa3bIBaKoT-
CA B HexenaresibHOM
MEeCTOMNONOXEHUN.

- MNpepgnonaraeTtcs, 4To
orepaTop HaxoauTcs B
paboueit kabuHe, TaK
KaK. yX0Asl, OH BbIHYX-
[EeH OTK/IIOUUTL DYHK-
LMI0 NPUCNOCO6IEHNS.
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OkoH4YaHue Tabnmupl A.3

Tun or<313

- dyHKumneli  siBnsetcs
TO/bKO [1BMXKEHNE BBEPX
1 BHU3 U/ MOBOPOT.

- ®yHKUMen He ABNS-
eTcA konebaHve, Bpa-
LeHve. nepemelleHne
nT.a.

DYyHKUMSA aBTOMaTUYe-
CKOro ynpas/ieHuNsi Ho-
XOM noTepsiHa. Hox/
KOBW He 6ygeTr ABu-
raTbCsi aBTOMaTn4ecku.
- ®yHKuMen — ABNsieT-
CA TONMbKO [ABWXeHue
BBEPX W BHU3 WM no-
BOpOT.

- ®DyHKUMei He aBnseT-
ca KonebaHve, Bpatle-
Hue, 6okoBOe nepeme-
LeHne N T. A.

BbicrpopasbemMHoe co-
efJMHEHVE: NO3BOsAET
MPYCNIOCOGEHNIO  He-
NPOU3BO/ILHO cpbl-
BaTbCA

ABUTATENb

Momnax puratens c
He3HauUTENbHbIM  BO3-
AeicTBMEM Ha  CKo-
poCTb  MPOABWXEHMS,
pyneBoe ynpaB/iEHUE,
TOPMOXeHNe nnn npu-
cnoco6neHus
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Tabnnuya A.4 — O606LIeHHble 3HaYeHNA YTB/Y 33,

Tvin oTKasa

CTAUMOHAPHAA MALLNHA

Jliobble ABMKEHUS MallWHbl, Ta-
KMe Kak B LUapHMPHOM CoefjMHe-
HUW. NPOABWKeHVe Brepefd, ee
CTpesbl, KOBLUA, PYKOSATH, HOXa,
onpokugpleatens OyHkepa, Mo-
BOPOT 3KCKaBaTopa, yHKUuK
nogbemMa 1 cnycka v gpyrue rno-
[0OHble  OyHKUMIA  BpalleHus,
Hanpvvep, 6ypeHve, paspeska,
CcKallmBaHve W MoaobHble, Ha-
UYMHAKOT BbINOJHATECSA CaMOMpo-
V3BOJIBHO.

- MawwHa ctaumoHapHas.

- Oneparop oTCyTCTBYET.

- MNpumeHeHO HeucnpasHoe Yyc-
TPOWCTBO/CTOAAHOYUHbI TOPMO3.

- OBuratenb MoxeT paboTaTb.

- MNpucnocobneHns Ha 3emsie B
COOTBETCTBYIOLWMX CAyYasx AN
MallWH He UCMOoSb3YHTCA

[Bvratesib 3arnyckaeTcsi camo-
NpoV3BO/ILHO BO Bpemsi 06C/y-
XUBAHVISA.

- YCTpOICTBO OTK/IOUEHUS aKKy-
My/iTOpa 6/10KMPOBAHO B MOJIO-
XeHUM OTK/IIOHEHO

LEVCTBYIOLWARA MALIVHA

MpoaBwxeHve, ABUXEHNE CTpe-
fbl.  KOBLIA, PYKOATW, HOXa,
onpokuapiBatens OGyHkepa, no-
BOPOT 3KCKaBaTopa, BbIMNOsIHe-
HWe yHKUMM nogbemMa 1 crycka
1N gpyrve nofo6Hble hyHKumMn
BpalleHnsl, TakMe Kak cBeprie-
HVe. oTpesaHue, ckalmsBaHve u
aHa/IorNYHbIe, He peasin3ytoTcs,
ecnn nojaeTcs KoMaHAa Ha ux
BK/IHOYEHNE

ABVXEHWENOPMOXEHWE

CKOpOCTb XO0A4alyCKOpeHust Ha-
MHOrO Bbllle, YeM 3afaHa Ko-
MaH0M.

- BoxpaeHvne B6113M MOCT, rae mo-
XeT 6bITb CTO/IKHOBEHWE VN Mpu-
CYTCTBYIOT C/yyaliHble CBUAETENN.
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MpogonxeHne Tabnmubl A. 4

Tvn oTkasa

- OnepaTtop MOXeT OCTaHOBUTb
ABWXEHWe, WCMosb3ysi OCHOB-
Hyl0 TOPMO3HYKO CUCTeMYy Wn
Apyroe nofo6GHOe YCTPOKCTBO,
Takoe Kak FINIR.

- MOLWHOCTb  OCHOBHOW  TOp-
MO3HOIi CUCTEMbI [oCTaTovyHa
AN He06XOAMMOro yBeIMYeHUs
CUJIbl TOPMOXEHUSI

CKOpOCTb XOAalyCKOpeHUsi He-
MHOTO Bbllle, 4YeM 3ajaHa Ko-
MaH/0iA.

- BoxpgeHvne BO6/M3M MecCT, rae
MOXET 6bITb CTO/IKHOBEHVE WK
NPUCYTCTBYIOT Ciy4aiiHble ceii-
Aetenn.

- Onepatop MOXeT OCTaHOBUTb
ABWXEHWe, UCMoNb3ysi OCHOB-
HylO TOPMO3HYIO CUCTeMYy WK
Apyroe nopo6Hoe YCTPOICTBO,
Takoe Kak FINIR.

- MoWHOCTb  OCHOBHOI  TOp-
MO3HOI CUCTEMbI AOCTaTO4YHa
AN HeO6XOANMOTO YBEIMYeHUs
CU/bl TOPMOXEHUS

MonHasi moTepsi BCEX CPeAcTB
TOPMOXEHUSI A/11 OCTaHOBKU.

- Onepatop MOXeT TO/bKO Mo-
3BO/IUTb MallMHE ABUratbCsl Mo
VHEPLUMN [0 OCTaHOBKU WM B
HEeKOTOpbIX Crlyyasix Ans ocTa-
HOBKM UCMO/1b30BaTh MPUCMOCo-
6neHve.

- Ona 6ONbLMHCTBA KONMECHBLIX
MalluH pyfieBoe ynpas/ieHve
ocTaeTcsa paboTocnoco6HbIM, HO
He 4NA MalWuH C ynpas/ieHnem
Hanpas/ieHVeM ABWKEHUS U Ty-
CEeHNYHbIX MalUnH

MonHass noTepsi paboyero un
BCMOMOraTesIHOro TOPMOXEHMSI.
- Onepatop Bce elie MMeeT Mo
KpaiiHeii mMepe OAMH OCHOBHOWA
opraH ynpasJsieHusl, YToGbl OcTa-
HOBUTb MalLMHY, TaKoW Kak CTos-
HOYHbIA TOPMO3
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MpogomkeHne Tabnmubl A.4

Tvin oTKasa

MonHaa notepa 3amegnutens
Asuratens‘nepenayn/anekTpu-
YeCcKoro.

- MNMoppepxka pyHkunii  pabo-
4yero, BCMnomorare/ibHoro, u cTo-
AHOYHOro TOopmo3a. be3 npepg-
ynpexaeHns

Mo6oii  TOpMO3  NpUMeHsieTcs
onepaTtopomM  CamMOMpou3BO/Ib-
HO BO3VOXHO IMpu ABWKBHAN Ha
MaKCVMasibHel CKOpoCTy.

- MawuHy 3aHoCuUT [0 OCTaHOB-
KV B 6OJIbLUMHCTBE C/ly4aeB.

- PyneBoe ynpaBfieHVe O4eHb
HeahpekTnBHOE

PacTopmaxuvBaHne Topmosa no-
BOpoTa 6e3 KomaHApl.

- MawmnHa MOXeT nepemewarb-
CA TOMbKO OYeHb Me[J/IeHHO,
n3-3a yTeuku B rmapasrinyeckoit
cucteme.

- OnepaTop oTcyTcTBYeT

PYNEBOE YNPABJIEHVE

MonHaa notepsi BCero pysesBo-
ro ynpassieHus (Wi pynesoe
ynpaBfieHne BbINOHAETCA ca-
MOMPOU3BOMNbHO WM COBCEM
He BbINOMHAETCA NPV ABUXe-
HUW).

- Y onepaTopa ecTb cpeacTsa
TOPMOXEHWA 47151 OCTaHOBKM Ma-
LUNHBL.

- Onepatop He npegynpexgeH
3apaHee O MoTepe pyieBoro
ynpaBneHus

lMoTepa HOpMasIbHOrO pyseBo-
ro ynpasfieHns Npu nopaepxke
pyneBoro ynpas/fieHVsi  [pyroW
cuctemoli {nnn pynesoe ynpasse-
HMe BbINOJSIHAETCA OTYACTN camo-
NPOU3BO/ILHO. UM YYBCTBUre/lb-
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MpopgomkeHve Tabnuupl A. 4

T otkesa

HOCTb aBTOMOGW/ISI K AelicTBUAM
BOAVTENA OrpaHuyYeHa npu Bcex
[ABWKEHNSAX aBTOMO6OWA).

- Y onepatopa ecTb CpeAcTsa
TOPMOXEHWS A/11 OCTAHOBKN Ma-
LUMHBI.

- Onepatop He npeaynpexaeH
3apaHee O MoOTepe py/neBOro
ynpasieHns.

- Onepatop [/IOXeT Mepeksto-
UATLCA Ha  a/bTepHaTMBHOE
ynpas/sieHve, Hanp1umMep, ¢ NOMo-
LI [AKOMCTUKA

NN N Qivew O O°T

OBOPYAOBAHUE/MPUCMOCOBIEHNA

Hox [opoxHoro cTtpyra, camo-
CBa/IbHbIA  KOHTEWHep, [A0pOX-
HbIA PbIX/INTENb, KOBLU 1 ApYyroe
o6opyfoBaHue HavuMHaeT nepe-
MelaTbea 6e3 kKomMaHAbI.

- Onepatop HaxoauTcsi Ha pa-
6oyemM MecTe N MOXeT pearmpo-
BaTb.

- O6opypaoBaHve Wan NprUcnoco-
671eHMs OTK/TIIOYAIOT pblYaromM oT-
K/IIOYEeHWS. BbIK/loYaTenemMm wnm
nogo6bHbLIM CPeACcTBOM

BpatueHune nprcnocobneHni,
hyHKUMN  3KCKaBaTopa-norpys-
yMxa>'axckaBaTtopa C 06paTHO
fonartoii, MoBopoT naTopMbl
3KCKaBaTopa, [BWKeHue cTpe-
bl 3KCKaBaTopa, PYKOATU 3KC-
KaBaTopa. KOBLUOB 3KCKaBaTopa,
KOTOpble MOryT [OCTAaTO4YHO Aa-
NeKo  BbIABUHYTbCS, CTabwunu-
3aTOpPoOB WM (PYHKUMN  MauTbl
MUHUMOrPy34Mka HaydvHalT Bbl-
MONHATLCS 6e3 KOMaHAbl.

- Onepatop HaxoauTCcsi Ha pa-
6o4emM MecTe U [/IOXET pearnpo-
BaTb.

- O6opyaoBaHve 1av Npucnoco-
6/1eHNS OTK/IIOYAIOT PblYaromM oT-
K/IIOYEHWS. BbIK/loYaTeniemMm unm
nofo6HbLIM CpeACcTBOM
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OkoHYaHue Tabnumupl A.4

Tvin oTkasa
DYHKUMA aBTOMaTU4ecKoro
ynpaBneHus HOXOM/KOBLLOM/

HakonuTesnieM noTepsiHa. Hox/
KOBL/ Hakonuteslb MnepemeLla-
toTcA 6ecnopsAoYHO WU OKasbl-
BalOTC B HexenaTe/lbHOM Me-
CTOMOJIOKEHNMN.

- MNpeanonaraeTtcs, 4TOo onepa-
TOp HaxoauTcs B paboueit kabu-
He. TaK Kak. yxofs, OH BbIHYX/eH
OTK/IOUNTL (PYHKLMIO NPUCNOCOo-
6neHus.

- ®dyHKUMell ABNsSieTCA  TOMbKO
OBVXXeHVe BBEPX U BHU3 UM no-
BOpOT.

- DyHKUMeln He sBnsieTCA Kone-
6aHuve. BpalleHne, nepemelle-
HUe U T. 4.

DYHKLMA aBTOMAaTUYeCcKoro
ynpaBfieHNss HOXOM MoTepsiHa.
Hox/koBLW He 6yaeT ABurarbcs
aBTOMaTUYECKM.

- OyHKUVel ABNsSEeTCA  TOMbKO
ABVXEHNe BBEPX U BHU3 WX Mo-
BOpPOT.

- dyHKUMEl He sBNseTCA  Ko-
nebaHve, BpauleHvne, 60koBOe
nepemMetleHve U T. 4.

BbicTpopasbemHoe coevHeHne
no3BonseT NPUCNoco6IeHNIO He-
NPOV3BOJIbHO CPbIBATHCA

OBUTATE/Ib

Momnax ABWratens C HesHauu-
TeNbHbLIM BO3AENCTBMEM Ha CKO-
pOCTb MPOABWKEHUS, Py/eBoe
ynpaB/fieHne, TOPMOXeHve Wnm
npucnoco6ieHns
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Ta6nunua A.5— O606LeHHbIe 3HaveHNs YMB/Y33,

Tvin oTkasa

CTAUMOHAPHAA MALLVHA

Nobble ABMXEHNS MalUuHbI, Ta-
KMe Kak B LUapHUPHOM coefnHe-
HUW. MpOABWXEHVe Bnepepd, ee
CTpesibl, KOBLUA, PYKOATU, HOXA,
onpokugpisatens 6yHkepa, Mo-
BOPOT 3KCkaBaTopa, hyHKummn
nogbemMa u crycka u apyrue no-
[06GHble  (PYHKUMI  BpalleHus,
Hanpvvep, 6ypeHue, pa3peska,
cKallmBaHve W NoAo6Hble, Ha-
YMHAIOT BbINOHATLCA CaMOrpo-
M3BOJ/1bHO.

- MawwnHa ctaymoHapHas.

- Oneparop oTCcyTCTBYeT.

- MNpymeHeHO HevcrnpasHoe
YCTPOICTBC/CTOSIHOUHbI TOp-
MO3.

- OBuvratenb MmoxeT paboTaTtb.

- MpucnocobneHns Ha 3emsne B
COOTBETCTBYIOLMX Crlydasx Ans
MalLLWH He MCNO/b3yoTCA

[Buratenb 3anyckaeTcsi camo-
NpPOn3BOJSIbHO BO Bpemsi 06Cny-
XUBaHWSA.

- YCTpOIACTBO OTK/THOYEHNS aKKy-
Mynisitopa 6/10KMpoBaHo B MOJIO-
XX€ HUW OTK/IHOUEHO

JNENCTBYIOWAS MALLIVHA

MpoaswxeHve, ABUXEHNEe CTpe-
Nbl.  KOBLUA, PYKOSITW, HOXa,
onpokugpisatens OyHkepa, Mo-
BOPOT 3KCKasBaTopa, BbIMOJIHe-
HWe PyHKLMN nogbemMa 1 crnycka
N pgpyrve nopobHble yHKUMIA
BpalleHus, TakMe kak 6ypeHue,
paspeska, cKkalumBaHve 1 aHano-
rMYHble. He peasM3ytloTcs, ecnn
nojaetcs KomMaHaa Ha ux BK/O-
YeHne

ABVXEHWE/TOPMOXEHUE

CKOpOCTb  X04alyCKOpeHust Ha-
MHOrO Bbllle, Yem 3afaHa Ko-
MaHOoM.

- BoxgeHne BO6IM3N MecT, rae
MOXeT 6bITb CTONKHOBEHWE Wn
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MpogomkeHne Tabnuubl A.5
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NpUCYTCTBYIOT Cly4yaiiHble CBU- AT H/n yne 1/ H/n H/n yne 1 yne 1/
netenu. Y33Thb Y33, b Y33, b
- OnepaTop MOXeT OCTaHOBUTb
ABVXEHWe, WCMNOMb3ys OCHOB-
Hyl0 TOPMO3HYIO CUCTEMY WN
Opyroe nofgo6GHOe YCTPOWCTBO,
Takoe kak F/N/R.
- MowHOCTb  OCHOBHOW  TOp-
MO3HOW CUCTEMbI JOcTaTtoyHa
ONS HEOGXOAUMOTO YBeIMYeHnst
CU/bl TOPMOXEHMS
CKOpOCTb  XO[a/yCXOpeHuss He- Oon yYne 0/ YNB s/ YNB s/ yYneo/ YNBO/ yYne o/
MHOMO Bblllle, 4Yem 3ajaHa Ko- H/T HIT H/T HIT HiT H/T
MaHAoM.
- BOXgeHue BOGMM3M MecT, rae Cs yne 0/ YMB s/ ynee/  ynee/  ynso/  YNeo/
MOXeT 6bITb CTONKHOBEHWE WM HiT HiT HiT HiT H/t HiT
NPUCYTCTBYIOT CryvaliHble CBU-
AT H/n YMNb s/ H/n H/n YNB 0/ YNBO©/
Aerenn. H/T HIT H/T
- Onepartop MOXeT OCTaHOBUTb
OBWXEHWe, UCMOoMb3ysi OCHOB-
Hyl0 TOPMO3HYKO CUCTEMY WM
apyroe nofo6HoOe YCTPOICTBO,
Takoe kak F/N/R.
- MoOLWHOCTbL  OCHOBHOW  TOp-
MO3HOW CMUCTEMbI [AOCTaTOYHA
ANA HeobXxoAuMOoro yBesiyeHns
CU/bl TOPMOXEHMS
MonHaa noTeps Bcex cpeacTB On yne 1/ yne 1/ yne 1/ yne 1/ yrne 1/ ynes 1/
TOPMOXEHWA /151 OCTaHOBKU. ¥33.4 Y33 s Y33, b Y33Thb Y33, Y3a3Tb
- Onepatop MOXeT TOJIbKO MOo-
3BOMNTb MalLUMHE ABUraTbCs Mo Cs yne v yne v yne 1/ yne v YNB 2/ YNe 2/
VHEpLUMM [0 OCTAHOBKA WM B Y33,b Y33, b Y33Tb Y33, 6 Y33r q y33,d
HEeKOTOpbIX Cry4asix Ans ocTa-
HOBKM MCMonb3oBaTb NPUCNoco- AT Hi/n iggfi Him Hin §g§ z/ §g§ 20/,
6neHue. ’ ’
- [Ons 60MblUNHCTBA KOJIECHBbIX
MalvH pyfnieBoe  ynpasrieHne
ocTaeTcsl paboTocnocoGHbIM, HO
He AN MalUWH C ynpas/ieHnem
HanpasfieHVs OBWKEHWS U ryce-
HUYHBIX MaLUNH
MonHaa noTteps pab6oyero wn On YMNBes YNe6 0/ YMB e/ Yne6 0/ YNe6 0/ YneB o/
BCMOMOraTe/IbHOr0 TOPMOXXEHUS. HIT H/T HIT HIT H/t HIT
- Onepartop Bce eLlie MMeeT Mo
KpailiHeli Mepe OAMH OCHOBHOVA ce yne v yne 1/ yne 1/ yne v yne 1 yne 1/
opraH ynpasiieHus, 4yTOObLI OCTa- Y33Tb Y33Tb Y33Tb Y33Tb Y33rb Y33, b
HOBWTb MalLMHY, TAKOW Kak CTOsi-
HOUHbIV TOPMO3 AT H/n yne 1 H/n H/n yne v yne 1/
Y33Tb Y33th Y33, b
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MpopgomkeHve Tabnuupl A.5

Tvn oTkasa

MonHass noTeps 3amen/MTens
Asuratens/nepegavn/anekTpum-
YeCcKoH0.

- Moppepxka dpyHKUMA  pab6o-
Yyero. BCMOMOraTesibHOro, 1 CTo-
SiIHOYHOTO TOopmo3a. Be3 npea-

ynpexaeHns

Moboli  TopmMO3  MpumeHsieTcs
onepaTtopoM  CamMornpoun3Bo/ib-
HO, BO3MOXHO NPV ABMXEHUN HA
MaKCUMaslbHOW CKOPOCTM.

- MawwuHy 3aHoCUT [0 oOcTa-
HOBKV B GO/IbLUMHCTBE C/lyYaeB.
PyneBoe ynpasrieHne o4eHb He-
acpdekTBHOE

PacTtopmaxnsaHve Topmo3a no-
BOpoTa 6e3 KoOMaHAbl.

- MawunHa moxeT nepemeLyarb-
CAl TO/IbKO OYEeHb ME[SIEHHO W3-
3a yTeuykn B TMAPaBINYECKON
cucTeme.

- Onepartop oTcyTCcTBYeT

PYNEBOE YMNPABJ/IEHME

lMonHaa notepsa Bcero pyneso-
ro ynpasneHuss (Wan pyreBoe
ynpasJsieHVe BbINOJIHAETCA ca-
MOMPOU3BOJILHO U/ COBCEM He
BbIMNO/THAETCS MPU ABWKEHNM).

- Y onepatopa ecTb cpefcTsa
TOPMOXEHWS AN151 OCTaHOBKWN Ma-
LUNHBI.

- OnepaTtop He npeaynpexaeH
3apaHee O noTepe pPy/ieBOro
ynpasneHus

MoTepa HOPMasIbHOTO PYyrieBo-
ro ynpasnieHVss Npu nogaepxke
pyneBoro ynpasneHusi papyroi
cucTemMoi (Mnu pyneBoe ynpas-
NleHne  BbINOMHAETCA  OTHacCTU
CamMOonpou3BO/IbHO, WAW  YyB-
CTBUTE/IBHOCTb aBTOMOGUNA K
AelicTBUAM BOAWTENs orpaHnye-
Ha Mpy BCexX ABWKEHNSIX aBTOMO-
6uns).

- Y onepatopa ecTb cpeAcTsa
TOPMOXEeHUs1 A1 OCTaHOBKN Ma-
LUMHBI.
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MpogomkeHne Tabnuubl A.5

Tvin oTKasa

Onepatop He npegynpexaeH
3apaHee O TnoTepe py/ieBOro
ynpassieHus.

- Onepatop MOXeT Mepeksto-
UATbCA  Ha  aNlbTepHaTUBHOE
ynpas/ieHne, Hanpumep, ¢ NoMo-
LB KOMCTMKA

Kareropust ornacHoCT/

OBOPYAOBAHWE/MPNCMNOCOBNEHUNA

Hox [opoxHoOro crpyra, camo-
CBa&/IbHbIi KOHTEliHEpP, [0pPOX-
Hblli PbIXINTENb, KOBLU U Apyroe
obopynoBaHMe HaudnHaloT nepe-
mMelaTbea 6e3 KomaHapl.

- OnepaTop HaxogmuTCA Ha pa-
6oueM MecTe U MOXET pearmpo-
BaTb.

- O6opyaoBaHme Un NPUCMnoco-
6/1eHNA OTK/IIOYAIOT pblyarom oT-
K/IIOYEHVS. BbIK/loYatesnieM win
noo6HbLIM CpeACTBOM

BpaweHne npucnoco6neHns,
OyHKUMM  3KCKaBaTopa-norpys-
ymka/akckaBaTopa C 06paTHOW
fionatoli, NoBOpoT naTopMbI
aKcKaBaTopa, [ABWXEeHWe CcTpe-
Jlbl 9KCKaBaTopa, PYKOSATU 3KC-
KaBaTopa. KOBLLOB 3KCKaBaTopa,
KOTOpble MOryT [OCTaTO4HO Aa-
NIeKo  BbIABUHYTBCS, CTabuiun-
3aTopoB WM OYHKUUM  MauTbl
MUHUMNOrpy3yrka HaudvHaloT Bbl
MONHATLCA 6e3 KoOMaHbI.

- Onepartop HaxoguTCcs Ha pa-
604emM MecTe U MOXEeT pearvpo-
BaTb.

- O6opyaoBaHme Un NPUCNoco-
6/1eHMA OTK/IHOYAKOT pblyarom oT-
K/IIOYEHNS. BbIKIOYaTENEM UM
noAo6HbIM CpeaCTBOM

DYHKUMA aBTOMaTU4eCKoro
yrnpaBneHus HOXOM/KOBLUOM/
HakonuTesnieM mnoTepsHa. Hoxw/
KOBLU/HaKonuTeslb NepemMeLlaeT-
cs1 6ecrnopsifoyHO UK OKasblBa-
IVIun O nonei ADIOIIOMUM mou 1o-
NOSIOKEHUN.
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MpeanonaraeTcsi, 4To onepaTop
HaxoAuTCcsi Ha paGoyem MecTe,
rak Kak, yXoAsi, OH BbIHyXaeH
OTK/IOUNTL (PYHKLMIO MPUCTOCO-
6neHus.

- dyHKUMein NABMsSIeTCA  TOMbKO
ABVKEHVE BBEPX U BHU3 WM M0-
BOPOT.

- dyHKUMe He ABMSieTCA Kose-
6aHve, BpalleHune, nepemelle-

HUe NT. A,

DYHKLUS aBTOMaTMYECKOro on YNBO/ YNBo/ YNbO/ YNbB O/ YNBO/ YNBO/
yrnpas/ieHNs HOXOM noTepsHa. HiT HiT HiT H/T H/T H/r
Hox/koBLW He 6yaeT aBuraTbcs

aBTOMaTU4YeCcKun. Cs YNBO/ YNneo/ YNBO/ YNneo/ YNBO/ YNeO/
- PyHKUME SBNSIETCS  TONbKO HiT H/iT HIT H/T HiT HiT
ABWXEHNe BBEPX U BHWU3 WK MNo-

BOPOT. AT H/n YNBO/ H/n H/n YNBO/ yne O/
- ®yHKUMeli He SBNSETCA KO- HIT H/T HIT

nebaHve. BpalleHne, 60KOBOe
nepemelleHve N T. 4.

BbicTpopasbemMHOe coeAnHeHne On H/n H/n H/n H/n H/n H/n

No3BONSET NPUCMOCOBMEHMIO He-

NMPOU3BOJILHO CPbIBATLCA Cs H/n H/n H/n H/n H/n H/n
AT H/n H/n H/n H/n H/n H/n

ABUTATENb

Momnax asuratens c He3Hauu- Oon YNBO/ YNBO/ YNBO/ Yneo/ YNBO/ Yneo/

Te/lbHbIM BO3AECTBUEM Ha CKO- HiT HiT HiT HiT H/T HiT

pOCTb MPOABWKEHUS, pyrieBoe

ynpasJsieHve, TOPMOXeHne unn Cs YNBO/ YNBO/ YNBO/ YNBO/ YNeo/ YNBO/

npucnoco6neHns HiT H/iT HiT HiT H/T H/r
AT H/n YNBO/ H/n H/n YNBO/ YMNBO/

H/T H/T HIT

3HaueHus YMB/Y33, 6bin onpeaeneHbl Npy OLEHKaxX pyUcka A1 ONacHOCTel B HauXyALMX c/yyasix, CBA3aHHbIX C
AaHHbIM BLAOM MallnHbl. PeKoMeHayeTCs, YTO6bl KOHKPETHOE BbINOJ/IHEHME OLIEHKW puUcKa A151 pa3/IyHbIX BUAOB MaLLVH,
crneumasibHbIX NPUMEHEHWI NAn APYTnX KOHKPETHBIX OCOOEHHOCTEM MPOBOAMIOCH C UCMO/b30BaHEM NPUIOXeHVS A nep-
BoOW yacTn ICO 15998.
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A.3.3 CxeMmbl Ha pucyHkax A.2—A.5 ABNAOTCA NpuMepamMm, AeMOHCTPUPYOLWUMY KOHAUIypauum cuctem, Kotopble
cornacytotcsi ¢ 0606LeHHbIMY 3HaveHuamMn YMB/Y33. Tabnuy A.2—A.5. KoHeuHo, BO3MOXHbI Apyrne KoHdurypaumm.
MpumMep 610K-CxeMbl cUCTeMbI A1 ByNbAo3epa Ha ryCEHNYHOM Xogy.
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Mpumep 610K-CXeMbI CUCTEMBI AJ151 AKCKABaTOPa Ha NYCEHUYHOM XOgy.

DYHKLNA ucToumara nuTaHus |

n
Batapes
1
- f Bhikntouatens 6atapeu
1
1 YcTpoiicTBa OTKNOYEeHNs SnekTpueckas
Ans paboyero o6opyfoBaHus cuctema
1 n npucnoco6neHunit
u.
9A DyHKUMA aBUraTens
1
1 o
Pblvar unu undepbnart gpoccenbHoi Lsuratens
- 3aCNOHKN
1
t
Y
DYHKLNSA yNpaBNeHns ABUKEHNEM *}—m VI I_I
T PblyaT ynpaBneHns XoAo0m
Onepatop FnapaBnuyeckas cucrema

MepeknyaTens CKOPOCTU ABUKEHUS

dyHKUMA paboyero o6opyfoBaHus

Pbiyarn ynpaeneHnus pabouum
ob6opyaoBaHnem mapaal”~ckasa cuctema
1 MpUCNOCco6NeHNAMY

PyHKUNSA noBopoTa

Pbiuar nosopoTte rI/IApaBﬂVIHeCKaﬂ cucrtema

BblknoyaTens nam pblyar

Fmapasnuueckas cucrema
610KMPOBKM NoBOpOTA

PUCYHOK A-3 — 3KCKaBaTop Ha ryCEeHUYHOM XoZy

-feiictBue.

- CurHan,

- 3N1eKTpuyeckune

U MexaHuyeckue;
O - (YHKUNS OTKIOYEHUN

Mpasasi T a B»Tas nepegava
NleBan TaBHaA nepejava

CTOSIUCMUBI TOPMO3

Mpusoabl pabouero
o6opyaoBaHusa (cTpena,
cTpena norpysynka, KosLU)
1 npucnoco6nennit

MpuBog 610kMpoBKM NoBopoTa]

Mpusopg 6n10kMpoBKkK NnoeopoTal
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MpumMep 6/10K-CXeMbI CUCTEMbI A/1si CAMOCBaUIA C LAPHUPHO-COY/IEHEHHOV PaMoii/KapbepHOro CaMoCBasia Ha XecT-

KOW pame.
vy DYHKUNSA UCTOUYHMKA NNTaHUA —
Batapes
BblknOYaTenb 6atapen
OnekTpuyeckas
cuctema
DyHKUMA ABUraTens
rc yHKUMA A
Mepanb ApoccesibHON 3aCNOH0 5 ABuratens
-\ DyHKLMA TpaHCMUcCUn ]
Pblyar nepekntoyeHnsa nepegay —cceeoeeeeeeeee, J TpaHcMmuccunsa Ww w w
1
(ocHoBHorO.
,'\ BCMOMOraTeNbHOIo CTOSHA4YNoro)
| KY3uBT PbIn, cnpoekTupoBaH s cootsetcTBun ¢ MCO 5010
Onepatop Pbiyar unu nepeknioyatens

rugpasnnyeckas cucrema
CTOSHOYHOTO TOPMO3a

Megans Topmo3a (OCHOBHOTO) rugpaBnnyeckas cuctema

n
Mepans Unn nepeknioyatens w
n FogpaBnuykkas cuctema
Topmo3a (BcnomoraTesibHoro)
, -\ dyHkuna paboyero cOopygoBanusa |—
T Pbluar ynpaBneHus nogbeMmMnxom FupposnuuockxuTroTéma B U D |

,~\ dyHKys pyneBoroynpeenBxa - |-
| MakeT 6bITb CNIPOEKTUPOBaHa B cooTBeTcTBUM ¢ MICO 5010

Pynesoe konec» | rnapasnuyeckas cuctema NN M

ABapuiiHoe nuTaHue

- pelicTeue:

- CurHan;

- 3/1eKTpuyeckue

1 MexaHuyeckue;
O - (hyHKLMA OTKIIOYEHUS

rnasHas nepejava,
ynpasnsemble Koseca I

TopMoO3HOW npusog
TopMO3HOW npueog

TopMO3HOI NpuUBOA

MNpuBoj nogbemMHnka

np*en?

N5 pynesoro
4

3anBHKA

PucyHok A.4 — CamMocCBas1 C LIapHUPHO-COY/IEHEHHOI paMoli/KapbepHblii cCaMOCBaUsT Ha XeCTKOI pame
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Mpumep 610K-CXeMbl CUCTEMBI A1 LLIAPHUPHO-COY/IEHEHHOTO KOJIECHOTO MOrpy34uKa.

JH DYHKLNA UCTOYHUKA NUTAHUSA |-

Bbikntouatene 6atapen

YcTpoiicTBa OTKAOUYEHUSA AN - peiicTeBue.
pa6ouero o6opyaoBaHns
M npucroco6nBHMIA - curHan:
- anekTpuueckne
C dymwma gsuratenu
1 MexaHnyeckue.

Mepanb apoccenbHoit >3cnoran~~[ (2) _ DYHKUMA OTKIIOYEHUSA

DYHKLMUA TpaHCMUccumn

Pbluar nnv nepexstoyaresib CKOpocTn
TpaHcmuccns (mmmm

n FINtR

®YHKLUMSA TOpMO3a (OCHOBHOrO.

IMoxer 66Ty CrpOBKTMYCITEM)’BCDOIBerCTBMM

OnepaTtop

Pblyar ynpasneHusa paéoyero Pa6ouee o6opyaoBaHue
o6opysoBaHa 1 npucnoco6ieHns (cTpena, kooui)

A-] ®yHKUMA pynesoro ynpasneHua - |—
| MoxeT 6bITb CpoeKkTpoBaHa B cooTBeTcTBMK ¢ MCO 5010

OcHOBHOe pyneBoe ynpasneHue" A rvapaBsnnyeckas cuctema
Mpuem pynesoro ynpasneHus

4 BcnomoratenbHoe pynesoe

ynpasnenne rugpasnnyeckas cuctema

ABapuiiHoe nutaHvne

PrcyHok A.5 — LLlapHUPHO-COY/IEHEHHbIV KOMECHBI NOrpy3ymK

A.4 CHuxeHune pucka CYM

[N CHWKeHNs1 onacHoOCTelr MOryT UCMNO/b30BaThCA pPa3/iNyHble MeToAbl (CM., Hanpumep. NCO 13849-1:2006. 4.2).
[ OUEHKN pUCKa CTPOUTE/BbHBIX MALUMH MOTYyT HenmoCpeACTBEHHO MCMO/Ib30BaTbLCA PACCMOTPEHHbIE HUXKE METOAbI, HO
MOXeT noTpeboBaTbCa 1 Aa/ibHENLLINI aHann3. HencnpaBHble YacT CUCTeMbIl YNPaB/ieHWs], TakMe Kak CucTemMa TopMoxe-
HWS. py/ieBOe yrnpaBs/ieHre, X040Bas cucTeMa Wiv yrnpas/ieHe NpucnocobieHem, MoryT UMeTb PUCKU, ocriabnsemMble npu
NMOMOLL PacCMOTPEHHbIX Hke MeToAoB. Mpu 3ToM o6Lee 3HadYeHVe YT B/Y33TocTaeTcs Ha NpexHeM BbICOKOM YPOBHE,
HO onpejesieHHble KOMOMHaLMN XapakTePUCTHK NO3BO/IAIOT /19 YacTeli CUCTeMbl MMeTb 6oree cnabble TpeGoBaHNS.

MpumevaHnsa

1 KombuHauum cuctem ¢ 6onee HU3KMMK 3HaveHusMn YMNB/YD3I KoTopble MOryT ObITb 06beAMHEHbI 3M1EKTPOH-
HbIMM cnocobamu, HUMxe He onmncaHbl. B MOK 61508-6:2010. npunoxeHne B. paccmatpuBaeTcsl 3TOT C/ly4aid, korga Bcs
cucTemMa ynpaB/ieHUsi OCTaeTCs C BbICOKAM 3HaveHnem YI16/Y33r

2 PaznuumB Mexay cuctemoii ¢ YMNB 1/Y33Tbu ¢ YMNB 2/Y33, d cocToUT B TOM, YTO HaZEXHOCTb cucTembl ¢ YMB 2
B 10 pas3 Bblillle OTHOCUTE/NIbHO ONpPeAe/IeHHOro Braa HexerateslbHbIX OTKa30B.

A.4.1 N36bITOYHbIE CUCTEMbI YNIPaBNeHNs

Onepartopbl MOrYT MEHATbL yNpaBAstoLme NprBoAbI, YTOObI NPeAoTBPaTUTbL HecyacTHble cayyaun. [N MallvH ¢ 13-
6bITOYHbIMY CpeACTBaMM YNpaB/eHUs, KOTOpble NPUGN3NTENbHO BOCMNPOU3BOAAT (DYHKLMN APYT APYra, MOXHO MOHW3UTb
3HadeHve YMB/Y33THa 1 4na Kaxgoin 13 noAacucteM, COCTaBASIOWMX MOMHYO cucTeMy (Mpu YCNOBUW, YTO KOHKPETHbI
paccmaTpuBaeMblli BUA OTkasa He NPUBOAUT K OAHOBPEMEHHOMY CH0t0 B 060MX OCHOBHbIX OpraHax ynpasieHus).
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Mpumepsl

1 MonHas noTepsa PYHKUNIA OCHOBHOW U BCNOMOraTes/lbHOW CUCTEeMbl TOPMOXEHUA COOTBETCTBYeT
3HayveHuto YMNb 2/Y33Td ana camocBana C WapHUPHO-COYIEHEHHO pamMoi. Ecnn ecTb CTOAHOUYHbIA TOPMO3
CO CrMoco6HOCTbIO ANHaMMYecKol ocTaHoBKM cornacHo ICO 3450, To Tpeb6oBaHue A/ OCHOBHOro TopMosa
MOXeT 6blThb NOHUXeEHO A0 YMB 1/¥Y33 b.

2 MNMonHas noTeps BCeli cMCTEMbl pPy/1IeBOro ynpasneHns (Hanpumep, pabounx n aBapuitHbIX UCTOYHU-
KOB MMTaHUsA CMCTeMbl pPy/ieBOro ynpaB/ieHNs1) COOTBeTCTBYyeT 3HaveHuto YMB Y33l e gna 60onblLINHCTBA
KOJIeCHbIX MaLUWH, ABUralLWmXcs No AOpore co CKOPOCTbIo > 25 KM/4. MallvHa MOXeT 6blTh OCHalleHa Mexa-
HUYecKo/rnapaBnAnyeckoi cucTemol ynpaBieHns B KaieCTBe OCHOBHOI CMCTEeMbl Py/IeBOro ynpassieHns n
3NeKTpPOrvapaBNyYeckoil pyykoi (AXXONCTUKOM) ynpaB/ieHUs B Ka4eCcTBe A0MNONHUTENbHOM CUCTEeMbI pyne-
BOro ynpasieHusi. B 3 ToM cnydae AN5 9N1eKTPUYECKOW CUCTEeMbl ynpaB/ieHUs C MOMOLLbIO AXOWCTuKa npu-
emnemo TpeboBaHue YMNB 2/¥Y33 d, ecnm 3T cucTembl pysieBOro ynpaBsseHus ygosneTBopsatoT MCO 5010.
3T0 KOMOGMHaLUMA 0T AeflbHbIX CUCTEM pPy/NIeBOro yrnpaB/ieHUsA C MeHbLIMMK 3HavyeHuaMn YTNB/Y33, paboTato-
LMX BMECTE, KOTOopas obecneunsaeT AN BCel cucTembl 3HaveHune YIB 3/Y33Te.

3 ECn eCThb AOMOMHNTENbHbIA CNOCO6 pPyNeBOro ynpas/fieHWUs, HanNnpuMep, ecnu anekTporungpasnuye-
cKas cucTema py/neBOro ynpas/ieHWsi C MOMOLLbIO AXOWCTUKA U MexaHuyeckas/rmgpasnnyeckana cucrema
pyneBoro ynpasneHus sSBAAOTCSA OCHOBHbIMW CUCTeMaMu py/ieBOro ynpasfieHusi, TO ANA 3N1eKT puyeckoin
CUCTeEMbl yrnpaB/ieHVNs C MOMOLLLbIO AKONCTMKa npuemsiemo Tpeb6osaHue YMNb 2/¥Y33 d, ecnm aTwu cucremsl
pyneBoro ynpassieHus ygoesneTBopsatoT NCO 5010. 3To KOMOUHaLUA OT AeNIbHbIX CACTEM PY/IEBOrO yrnpasrie-
HUA C MeHbLUMMW 3HaveHuaMK YMB/Y33, paboTarwwmx BmecTe, kKoTopas obecrneynBaeT A5 BCeli CUCTEMbI
3HauveHue YMNb 3/Y33Te.

A.4.2 3abnaroBpemeHHOe npegynpexaeHne

Buabl 0Tka3oB, KOTOpPble MPOUCXOASAT C COOTBETCTBYIOWMM 3a6/1aroBpeMeHHbIM npeaynpexaeHnem, Ytobbl 6es-
OMacHO OCTaHOBUTb MaLLMHY, YMEHbLLAsA TeM CaMbIM OMAacHOCTb, AAK0T BO3MOXHOCTb YMEHbLUNTL 3HadeHne YMB/Y33. Ha
OAMH ypOBeHb A5 CUCTeMbl ynpaBiieHns (Mpu yCnoBumW, YTO KOHKPETHbLIN paccmaTpuBaeMblil B, OTkasa He MpUBOAUT K
OZIHOBPEMEHHOMY COO0I0 U B OCHOBHOI (DYHKLUMMW, 1 B DYHKLMW NpeaynpexaeHns).

Mpumep — TlonHas NoTepsi OCHOBHOW M aBapuiiHOl cMCTeMbl ynpaBneHUs COOTBETCTBYET 3Ha-
yeHuto YMB 3/Y33Te AnA KonmecHbIX MaluvH, ABMraloLWmMxca no gopore. Ecnu npegynpexgeHne nossBMAOChH 3a-
6n1aroBpeMeHHO HacTO0/IbKO, YTO06blI 06ecneynTb onepaTopy 6e3onacHoe ynpasseHne MallMHONM f0 ee ocTa-
HOBKM, TO cama cucTema py/ieBoro ynpasfieHus Ao/hkHa 6blTb paspaboTaHa TO/IbKO B COOTBETCTBUN C
Tpeb6oBaHnem YMB 2/¥33 d.

A.4.3 BbIBOA 13 3KcnyaTauymm

YnpaBneHve BbIBOAOM M3 3KCM/lyaTauun (aBTOMaTUYecKn Uam nprHyAuTeNIbHO) ONepaTopoM MOXeT 3HauMTeslbHO
CHU3UTb PUCK HEeyNnpaB/iieMoro ABWXEHUA, KOorga orneparop nokvaaeT nynbT onepartopa. Noatomy 3HadveHuwe YIMB/Y33r
OCHOBHOrO YNpaB/ieHNs1 MOXET ObITb MeHbLUe Ha 1 B OTHOLLEeHWN TpaBMm ftofeld, CTOSAWMX Ha 3eMie, U pyUcKa OT Heynpas-
NIIEMOrO ABWXKEHNS.

Mpumep — ECAM HeucnpaBHOCTb B OCHOBHOW XOA0BOl cucTeme co 3HavyeHuem YMB 1/¥Y33T b 06-
HapyXeHa Apyroli cCUCTeMOl MOHUTOPUHIra, KoTopas cnocobHa 6e3omMacHO NepeBecTU OCHOBHYIO XO40BYHO
CUCTEMY B HeliTpa/lbHOe COCTOSIHME, TO BCs cucTema 6yaeT umeTb YIMB 1, HO «OCHOBHas» YacTb XO40BOW
CUCTEMbI U CUCTEM MOHUTOPMHIa MOryT Kaxaas umeTb YMNB 0 / ¥33 a (rae MHTEHCUBHOCTb OTKa30B Kax-
[OW cucTemMbl MeHblue 10-4/4).

A.4.4 NMpoTtuBopaelicTBme

HekoTopble BMAblI OTKA30B CUCTEMbI YMpaB/ieHNs TakoBbl, YTO OMepaTop MOXET OCTaHOBUTbL HeynpaB/sieMoe ABU-
XEeHWe B OfHOM Harnpas/ieHVUN, NPUMEHMB KOMaHy A5l BCTPEYHOIO Hanpas/ieHusl. MPoTMBOAENCTBME MOXET 3HAUNTE Tb-
HO CHU3WTb PUCK HeYNpPaB/IAeMOro ABWKEHWS, €CX AOMNOMHUTENBHO eCTb METOZ YNpaBieHUs NpUHyAuTeNbHO 6/10KMpoB-
KOW. TaKoli Kak CTOSIHOUHbI TOPMO3 UM UCMO/Ib30BaHWE TAPaBINYECKUX CPEACTB.

NMpumep — ECAn NonoxeHne HeTPasbHOIFO COCTOAHNSA OpraHa ynpaB/ieHUsa cABuUraeTcs OT LeH-
TPpasbHON TOYKM AN MEePEMEHHOro BXOAHOIO yCTPOMCTBa, TO OnNepaTop MOXeT nepeMecTUTb YCTpPO-
CTBO BBOJAa BO BCTpPeYHOEe HanpaBsieHWe, YTO6bl NMPOTMBOCTOATbL HeumcnpaBHOCTU. Bonee KOHKpeTHbIN
npMMep — Ha BWJIOYHbIN NOrpy34unK, rge xoAosas cucTema MOXeT KayaTbCs B 3aBUCMMOCTW OT BXOHOrO
curHana gaTuuvka (Mnn HaknoHa pa6oyero mecTa). 3TO MOXeET Bbl3BaTb HEOO6XOA4MMOCTb HEGO/LLUOIO yBe-
NNYEHNA TAMM MaluHbl, YTO06bl yaepxaThb ee B HeNOABMKHOM COCTOAHUN. [IBUXEHNE MalluHbI, KOraa ynpas-
NeHne Xof0BOl CUCTEMOIN HaxoanTCsA B HeliTpasibHOM MOJSIOXEHUN, BCE elle XapakTepusyeTCcs 3HaYeHUem
YNB 1/Y33Thb ana Bceli cucTeMbl CpeACcTB yrnpaB/ieHUs, HO PeXuM oTkasa gaTunka He paccMaTpuBalT CO
3HaveHnem YMB 1/Y33Thb, a. ckopee, co 3HadyeHneM YMNb ¥Y33 a. TouHO Takxe, ecn cTpesia kpaHa Ha maluvHe
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ApeiichyeT BHU3 n3-3a Agpelicha gaTumka (MAn rnapasinyeckoii yTeukn), To 3T0 Takxe 3HavyeHne YMB0O/Y33 a.
B o6oux cnyvasx npegnonaraeTcs, 4TO onepaTop 6yAeT B COCTOAHUN NPUCNOCOBMTbCA K3 TUM CUTyaumnam
1N MMeeT BO3MOXHOCTb 6/IOKMPOBKM MallWHbI, YTOObI NpeAoTBPaTUTb UX NOSAB/IEHME.

A.5 Cxema CHUXeHUA pucka

MOXHO MCnoNb30BaTb HECKOIbKO METOAOB, YTOObI OMpeaesnTb, YAOB/ETBOPSIOT /M TEXHUYeckue TpeboBaHUs
CYCB/Y KoHuenumm 6e30nacHoOCTU, onpeaesnieHHol ans YMNB 1 cBA3aHHOIO ¢ HAM Y33l 3Tn MeToAbl onvcaHbl Noapo6HO
B HOPMaTUBHBIX CCbl/lkax MICO 15998.

CTpaterus cHmkeHus pucka ans CYCB/Y oxBaTbiBaeT BECb XMU3HEHHbIN LMK MalWHbI U BKIOYAET KOHUENUMIO
6e3onacHocTu. MNpouecc aHasim3a OnacHOCTEN N CHXEHMS pyCKa ANS MallvHbl TpebyeT, 4Tobbl ONacHOCTU 6bin ycTpa-
HeHb! WM YMeHbLUEHbI C NOMOLLBIO MepapXunn criefyroLwmx Mep.

A.5.1 MNpouecc CHWXeHUA pucka, NCNOMb3yeMblil ANA [OCTUXEHNA AONYCTUMOro pucka (agekBaTHOe CHU-
XEeHne pucka)

OfVH BaxHbIli METO/, CBA3aHHbI C KOHLEeNuve 6e30nacHOCTN, OCHOBaH Ha peanunsauum NpoLecca CHXEHUS pu-
cka. CHWKEHNE prcKa MOXET ObITb 4OCTUTHYTO NPUMEHEHMEM pPas/INYHbIX Mep 3awmTbl (M ana CYCB/Y. n ana He CYM) ¢
KOHeYHbIM pe3y/ibTaToM AOCTUKEeHUS YC/10BUS 6€30MacHOCTU (CM. PUCYHOK A.6).

/7N — AnNA KOHKPETHOI onacHOl cuTyauun 3HayeHWe pucka A0 NPUMEHEHNA Mep 3aluThl,

R, — CHMWXeHWe pucka, Tpebyemoe OT Mep 3aLlUThI;

/?a— ¢hakTuyeckoe CHUXEHUE pucka AOCTUTHYTOE C MCMONb30OBAHMEM Mep 3alinThl;

1 — peweHne 1 HanGoNbllas 4acTb CHUKEHWUA puUcKka W3-3a MEP 3alUTbl, OTANYHLIX OT CYM (Hanpumep, MexaHW4yeckux mep),
1 HeboNblWwas YyacTb CHUXEHUS pucka ns-za CYCB/Y.

2 — peweHune 2: Hau6onblas 4acTb CHUXEHNUA pucka us-3a CYCB/Y (Hanpumep, 6/10KMPOBKM) M HEGONbWAA YaCTb CHUXEHUA
pucka us-3a mep 3awuTbl, kpome CYM (Hanpumep MexaHW4eckux mep);

3 - [0CTaTOYHO CHUMXEHHbI puUCK.

4 — HepOCTaTOYHO CHUXEHHbI pUck;

1? -- puck;

A 1CYCBY "CYCB/Y — cHuMXeHUe pucka oT PyHKLMU 6€30NacHOCTU, BbINOJIHEHHOE € Nomolbio CYCB/Y;

/?1bl, A2M — CHUXeHUe pucka oT 3alWnNTHbIX Mep, kKpome CYCB/Y (Hanpumep, MexaHn4yeckux mep),

a — O0CTaTOYHbIi PUCK NONYYEH, UCNONb3YS peleHns 1unn 2;

b — ,0CTATOYHO CHUXEHHbIA puck.

PucyHoK A.6 — AHaNN3 NpoLiecca CHUXEeHUs PUCKa 4N1s KaKA0M OnacHoi cutyaumm
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[pyroii cnoco6 NpounnlcTpMpoBaTh 3Ty KOHLIENUMIO A1 HE3IEeKTPUYECKOW TOPMO3HOM cucTeMbl CYM U1 AN 06b-
eVHEHHOW TOPMO3HOI CUCTEMbI C MeXaHU4ecKol 1 anekTpornapasnuyeckoii CYM cm. B Tabnvue A.6.

Ta6nuua A.6 — MpUMepPbI CHUXEHUs puUcka AJ/1s1 CMeTeM TOPMOXeHWs!

JfonycTUMbIi puck
Mpvmepbl

HeanekTpuusckas(1e) ropMo3Hasi(bto)
cuctema(bl)

MoMHOCTBLIO M36bITOYHAsH BCroMoraTesib-
Has TOPMO3Hasi CUCTeMA C AOMNOSHATESTb-
HbIM AVHAMUYECKUM CTOSIHOYHBLIM TOp-
MO30M KaK pe3epB K BCMOMOraresibHbIM
TOopMO3am

Kom6uHaumsi 3/1eKTPOrMApPaBINYECcKmX
CTOSIHOYHOI 1 BcnomoratesibHol TOpMO3-
HbIX CUCTEM W OCHOBHOW Heasnekrpuue-
CKOVi TOPMO3HOW CUCTEMbI

MpoBepeHHble 06LiMe KOMMNOHEHTbI A/1s
3M1EKTPOrMApaBINyeckoi CTOSIHOUHOIA/
BCMNoOMOraTesibHO TOPMO3HOI CUCTEMbI

Puck npepctasneH yepes YMNb

Ha nnntoctpaummn tabnuupl A.6 nokasaHo, 4To B pe3ysibTaTe OLEHKW pucka 6bl10 MOMy4YeHo, YTO He3aBUCUMO OT
Tvna CYM TpebyeTtcs ypoBeHb YIB 22Y33, d. MalwuvHa ocHaljeHa TPaguLMOHHOW He3N1eKTPUYECKO TOPMO3HON cucTe-
MO B COOTBETCTBUM C ypoBHeM Tuna C cTaHgapTa 6e3onacHocTy, B AaHHOM criydae VICO 3450 (oTo6paxeHo cepbim
uBeToM). HeanekTpmyeckas TOPMO3Has cucTema SBMsSETCA TpexkaHasibHON 1 obecreynsaeT 6e30nacHoe CoCTosiHMe A/15
Nto60ro 0ANHOYHOIO OTKasa, YTo JaeT 3HadveHne Y33. koTopoe npesbiwaeT YMNB 2/Y33T1d.

BTopas cuctema (B YUepHO-6es1bIX TOHAX) BK/IKOYAET 3/1eKTPOrnApas/iIMyeckyro BCrIOMOraTesibHyt 1 CTOSIHOUHYHO TOp-
MO3HbIE CUCTEMbI 1 HE3/IEKTPUYECKYIO OCHOBHYIO TOPMO3HYIO CUCTEMY. DTa KOMOUHALMS Takke SIBNSETCA TpexkaHa/lbHOW
1 obecneyvBaeT 6e30MacHoe COCTOsHME 4718 /T060ro OAMHOYHOrO 0TKas3a, YTo AaeT 3HaveHve YO3,. KOTopoe npeBbIllaeT
YMNB 2/Y33T d. dnekTpornapaasimyeckas 4acTb CUCTEMbI OLeHeHa kak nmetowan 3HadeHme YMNB 1/Y33T b u coctont m3
NPOBEPeHHbIX Ha NPaKTUKe KOMMOHEHTOB.

3emepoliHble MalvHbl 06bIYHO OCHALLEHbl MOAOGHBLIMM MHOrOKaHaUIbHbIMU CUCTEMaMU PY/IEBOrO YNpaB/ieHNs.
B kauecTBe aHa/I0rM4HOro NpuMepa MOXHO NPeA/IoKUTb 06 beAVHEHHYIO CUCTEMY PY/IEBOrO YNpaB/ieHNsl, COCTOSLLYIO 13
9N1EKTPOrMAPaB/INYECKO CUCTEMbI PY/IEBOrO ynpassieHns, umetowein YMNB 1/Y33 b. n MexaHU4eckol rugpasimyeckon
MHOTFOKaHasIbHOM cUCTeMbI py/ieBOro ynpasrieHus, nvetolein YNB 2/¥Y33 d. KombrHauma o6enx aTux cuctem obnagaet
aAUTMBHOCTBIO U NpuBena bbl K 3HaveHunto YMB 3/Y33, e.

A.5.2 CHMXeHMe pucKa C NOMOLLbIO 3alWMTHOro yCTpoiicTBa oneparopa

PucKkn, CBA3aHHbIE C TEM. YTO OnepaTop NOKWMHY/ My/bT yNpaBiieHnsi MUHUMNOrPY34dKrKa C ONyLLEHHOM CTPenoii, oue-
HMBatoTCS 3HaveHvem YMB 1/¥Y33r c. Ecnv ecTb 6/10KMPOBOYHOE NPUCNOCO6G/IeHNE, UMELOLLLee pblyar ynpas/ieHus, KOTo-
poe NpuHyAnUTENBLHO 6/10KMpYeT rugpocucTemy {T. e. 6/10KMpyeT NOJIOXKEHNE CTPesibl He3aBMCUMO OT OCHOBHOU CUCTEMbI
yrnpaB/fieHusi, Korga oneparop NokMaaeT NynbT ynpas/ieHus), TO KOMOMHaLMA ABYX OTAeNbHbIX CUCTEM OCHOBHOM U pblva-
rom ynpassieHusi 6/T0KMPOBOYHOW MOXET Y[0B/eTBOPATL TpebosaHusam YMNB 1/¥Y33, c. OCHOBHOE ynpas/ieHne CTpenoi
onepaTopoM MOXeT Torga MMeTb 6osiee HM3koe 3HadveHune YTB 0 / HiT.

NMpuMeyaHue — PUCKNOMYyYEHNS TPABMbl CTOPOHHUM CBUAETENIEM HE YMEHBLLAETCS 3TUM pPblYarom ynpasse-
HUA 1 oueHnBaeTCs 3HadeHneM YMB 1/Y33 b. Mo3ToMy NOMHOE CHMKEHME pUCKa A1 OCHOBHOTO YNpaB/ieHUsi He MOXeT
6bITb PEA/IM30BAHO A0 TEX MOP. MOKA A1 CHUXEHUSI ONACHOCTEN CTOPOHHErO CBMAETENS B NPOEKTE He GyayT npefycMmo-
TPEHbI Apyrve Mepbl.
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MpunoxeHve B
(cnpaBo4HoE)

PykoBOACTBO N0 (DOPMUPOBAHUIO KOHLENLMM 6e30nacHoCTn
B cooTBeTCcTBMM C ICO 15998

B Tabnuue B.1 npeacTtaBnieH npuMep, ONMCbIBaOWWIA KOHUENUMIo 6e30nacHOCTM A1 KOPO6KM nepegay XoaoBoi
CMCTeMbI KOJIECHOrO NOrpy34uKa, ynpasnsemoi ogHum ns 610kos CYM 1 pblHarom onepartopa 3/1eKTPOHHOTO YnpasieHns
nepekstoyeHnem nepegad. Kak ofHa us yacteil npouecca ata UHopMaumsa rMokeT 6bITb UCMO/Mb30BaHa, YTo6bl Npoje-
MOHCTPMPOBaTbL COOTBETCTBUE CBA3aHHbIX C 6e30nacHOCTbLIO 610Ka TpaHeMmuccun CYM 1 nepekntodaTtenst 3/1eKTPOHHOTo
ynpasneHuns Tpe6oBaHuam MCO 15998:2008 nyHKTbI 4.2, nepsbIi ab3ay,. 4.3. 4.4. 4.5.4.7, 5.2.5.3, 5.4 n5.5 (n cooTtseT-
cTBytowmMM nogpasgenam NCO 15998-1). Kaxpgana CYCB/Y ans KONecHOro norpysuunka Hyxaaetca B nogo6HOM onvMcaHmm
KOHUenuun 6e3onacHOCTU. [15 60/bLIVHCTBA pPeasibHbIX CUCTEM TPebytoTcs AnarpaMmMbl U CXeMbl, HO B JaHHOM Crlyyae
paay KpaTKOCTW OHU OMyLLEeHbI.

Ta6nuua B.1 — KonecHblii norpy3unk. NMogcuctemMa ynpasneHys NepeK/IoYeHNeM HanpasieHNs xoaa MallnHbI. Mpuvep

OnemMeHTbl onucaHus «cuyenumn
6e3onacHocTn u3 JraiTid cuctema. Mpumep. Mogcuctema ynpaBneHus Kopo6koi nepegay MallnHbl
NCO 15998:2008 (MCO 15998-1)

4.2 (NepBblii NYHKT MapkuMpo- Kopo6ka nepegady: ¢ CepBONprYBOAOM MEPEKTIOUEHUS, C TMAPOTPaHCEOPMAaTOPOM.
BaHHOro crnucka) Cnucok Bcex  ConeHounAbl AN5 ynNpaBieHus nepefaTovuHbIM MeXaHU3MOM W HarpaB/fieHueM nepe-
YCTPOWCTB CUCTEMbI, WCMOMb-  Aaun.
3yembIX QyHKUmAMK, cBfAsaH-  FINIR (Bnepep|'HeliTpasibHOe nonoxeHue/Hasaz) pblyar BKIKOYEHUS Hanpas/ieHus,
HbIMW C 6€30MacCHOCTbIO BbIMO/IHEHHbI Ha Tpex nepeksoyarensx.

XKryTbl NPOBOAOB A/151 3NIEKTPUYECKOrO COEMHEHNSA B CUCTEME.

QnekTponutaHue. eHepaTop NepeMeHHOro Toka 1 akkyMy/iaTop

4.3 OnncaHne OCHOBHbIX [ns HanpasneHunii FINIR peanim3oBaHo Tpy LMPOBbIX BXoda:
byHKLMIA
a) curHan «Bnepeg» (5) 0.0- 0.5V =HeBF.
45-50Vv=4
b) curHan «HerTpasibHoe nonoxeHue» (N) 0.0- 0.5V =HeBN.
45-5.0 V=N
c) curHan «Hasagy» (R) 0.0- 0.5V =HeBN.
45-5.0V=N

ConeHounabl HarnpaBeHns BbiIxoaa

ConeHoung ABWKEHNS Bnepes 0.0V=WuwmR 24V =4
ConeHong aBWKEHNS Ha3a[, 00V=Nwm4A 24V =R

He3aMkHyTasi cuctema.

Morpy3unk MOXeT ABUraTbCs Brepes, Hasaz U 6biTb B HENTPa/IbHOM MOMOXeHUU. OH
VIMeeT YeTblpe NepefHNX CKOPOCTU 1 TpW 3a4HNX. MakcMMasibHasi CKOPOCTb COCTaB-
nset 40 Km/y

4.4 AHann3 1 ougeHKa pucka OueHKa pucka ABWKEHUS MalluHbI, KOrga oneparop ycTaHoBW/ nosioxeHne N. yka-
3bIBaeT Ha 3HaueHune YMNb 1/¥Y33, b

4.5 Pabouve xapakTepucTukm  M36bITOYHOCTb.

ANA KoHuenumu 6e3onacHocTn  BxogHble gatunky FINIR AO/mMKHBI MMETh cnegytolme AonycTiMble 3HaYeHUs:
- ecnuBxog F=4.5- 5.0 B. To N nR gomkHbl o6a 6bITb B gnanasoHe 0.0—0.5 B;
- ecnuBxog N=4.5- 5.0 B. T0 F nR gomkHbl 06a 6bnb B gnanasoHe 0.0—0.5 B;
- ecnimBXxo4 R =4.5- 5.0 B. To N 1 F gomxHbl 06a 6bITb B AnanaszoHe 0.0—0.5 B.
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OkOH4aHve Tabnuupl B. 1

SnemeHTbl ONUCaHNA KOHUenuun
6e3onacHoCTn 13
NCO 15998:2008 (MCO 15998-1]

4.7 ®yHKUMM aBapuiiHOi OcTa-
HOBKM

5.2 MpepgoTBpalyeHre c60eB n
ynpasneHue c6osamu

5.3 TpeboBaHWs K MporpaMmmm-
pyeMbIM 3M1eKTPOHHBLIM cUcTe-
mam (M3C)

5.4 OwnbKM N OTKasbl 3MekK-
TPOHHbIX KOMIMOHEHTOB, Yyuu-
TbiBaemble B CYM

5.5 lMpoueaypa NOBTOPHOro
3anycka

FOCT P 57300—2016

3/3/M3 cuctema. Mpumep MoacucTemMa ynpaBaeHUs KOpobGKoi nepefay MalnHbl

O6Hapy»xeHne cboeB.

Ecnn BxopgHble curHasibl FINIR He HaxogATcs B Avana3oHe AOMYyCTUMbIX 3HaueHui
60siee 50 Mc, TO cuMTaeTCcsi, YTO OGHAPYXeH COOA.

Kaxapiii pas. korga Ha nto6om n3 Bxogos FINIR 3HauyeHne < 0.0 B. nnm mexgy 0.5 B
n4.5 B. unn > 5.0 B. To chukcupyetcsa o6HapyxeHune c60os.

Be3onacHoe cocTosiHne

Ecnn o6HapyxeH c6oii FIN'R, To KOHTpo/si/1Iep KOpobkn nepefad MosIHOCTbIO OTK/IHO-
yaeT cosieHoMbl, OTBeYaloLme 3a BXKeHWe Brepes 1 Hasaj,.

MoTeps nNuTaHWA BCeli MallVHbI, KOHTposlepa Kopo6ku nepegad. FINIR nnam B cone-
HOMAAxX NPUBOAWT K BO3BPALLEHNIO MallVHbl B HEATPasibHOE MOTOXEHNE.

OueHkn PTAYBMEAdQCKOB (He paccMaTpuBaloTCsl) MOKasblBaloT, YTO aBToMartuye-
ckoe BoO3BpaleHue K N Ha norpy3umke obnagaeT HU3KMM PUCKOM. Y orepaTopa Bce
elle 6yayT B pacrnopsiKeEHNN MOSTHOCTLIO (DYHKLMOHUPYIOLLME TOPMO3HbIE CUCTEMbI.
KoMnnekT m3mepuTesibHbIX kKabeneid, nogcoeamHeHHblli K FINIR. MoxeT mogenvpo-
BaTb BCe AONYCTVMbIe YC/I0BUSA 1 YC/I0BUSI CH0EB, CBA3aHHbIE C MHOTOKaHa/IbHOCTbIO
1 HEKOPPEKTHbIMW nana3oHamMmn HarpsXeHns.

OueHkn FTA/FMEA'phckob (He paccmaTprBatoTCs) NOKas3blBatoT, YUTO HemMeasleHHoe
nepeksoyeHvie nepegayn B nosoxeHve N Ha norpysuyvke ob6nafaeT HU3KUM PUCKOM.
Hukakoii nepexof He HyXeH. Y onepartopa Bce elle GyayT B pacriopsikeHUn nosiHo-
CTb0 (DYHKLMOHMPYIOLLME TOPMO3HbIE CUCTEMBI.

Ans ypaneHns MalmnHbl OT MecTa paboTbl B PYKOBOACTBE MO 3KCh/yarauun npeg-
cTaB/ieHbl ByKCMpYloLLMe NPUCNOCcCo6/1eHNs

ABapuiiHas ocTaHOBKa He TpebyeTcs B KOHLenummn 6esonacHocTU. Tem He MeHee Ma-
LunHa obecneyeHa yHKUmMeli aBapuiiHoli OCTaHOBKM C NMOMOLLbIO K1aBULLHOTO nepe-
KoyaTesisl. KoTopblii 06nafaeT CrocobHOCTLIO BO3BpaLLaTh MallnHy B cocTosiHne N
B /1OObIX YCNOBUSX B NH060€e BpemMs

Jlo/mKeH 6bITb BbIMOIHEH aHa/IN3 COMNAcHO 5.2, MOCKOMbKY CUCTEMA C KOHTPOJ1/IEPOM
KOpPOGKM Nnepefay xapakrepusyetcs 3HadeHnem YMb 1/YC3, b.

MoporpammHoe o6ecneyeHne B COOTBETCBUM CO 3HaveHuem YIMNB 1/YC3, b

BesonacHoe cocTosHve

Ecnun o6HapyeH c6oii FINJR. TO KOHTposlep KOpPoGkM nepefay NosIHOCTLIO OTK/ILO-
yaeT cosieHompbl, OTBEYaloLme 3a ABUXKEHME Briepes U Ha3ag,.

MoTepsa NuTaHMA BCeil MallVHbI, KOHTPOs/lepa Kopo6ku nepegad. FINIR nnn B cone-
HoMZax NPMBOAWT K BO3BPALLEHUIO MalUVHbI B HENTPasibHOE MOOXEHNME.

OueHkn FTA'FMEA/pncKoe (B HacTosileM cTaHAapTe He paccmaTpvBatoTCsl) Moka-
3bIBaAlOT. YTO HEMEJ/IEHHOE MepeK/IoHeHne rnepeaayn B nosoxeHne N Ha norpysuvike
o6n1afaeT HA3KUM puUckoM. Hukakoli nepexo He HyxeH. Y onepartopa Bce elle 6yayT
B PacnopshXeHUN NOSTHOCTbIO PYHKLMOHMPYIOLLE TOPMO3HbIe CUCTEMbI

Kak Tonbko mMawmHa sowia B N 13-3a HapyLeHHOro ycnosus, oHa octaetca B N oo
Tex nop. Noka n3 KOHTposisiepa KOpobky nepeday He nosyyeHa peasibHas komaHaa N.
Mocne Toro Kak peasnibHas komaHga N nosiydeHa, MallvHa CrocobHa elle pa3s nepe-
it K F nnm R no komaHae onepatopa
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MpunoxeHue C
(cnpaBo4HoE)

CooTtBeTtcTBME € NICO 15998

B HacTosALEeM NPUIOXKeHUN KPaTKo U3M0XEeH OAUH N3 CNOCO60B BbINO/IHEHWSI COOTBETCTBUA 3eMIEPOIiHbIX MaLLWH
TpebosaHusaAM MCO 15998. ncnosnb3ysa 6510k-cxembl 3 MCO 13849-1. Cm. Takke MICO 12100 (gpyron cnocob npepcras-
neH B M3K 61508-1:2010. puUCyHOK 2).

= Cm. ICO 12100.
b) CM. pucyHok C.2 (MCO 13849-1:2006. pucyHok 3).

PucyHok C.1 — Bnok-cxema 0606LLEHHOro npouecca 06ecneyeHunst CooTBETCTBUS
¢ MICO 15998 (MCO 13849-1:2006. pucyHOK 1)
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K pucyHky 1 (MCO 12100)
a| Bce ccbiixv B gnarpamme ykasbiBatoT Ha ICO 13849-1:2006

PucyHok C.2 — Bnok-cxema 0606LLeHHOro npouecca. VtepaTnBHbIi NpoLecc NPOeKTUPOBaHNS CBA3aHHbIX
¢ 6e30nacHOCTbIO YacTeli cuctem ynpassieHust (CYCBY) (MCO 13849-1:2006. pucyHOK 3)

a7



FOCT P 57300—2016

MpunoxeHue D
(cnpaBo4HoE)

CooTtseTtcTBre ¢ ICO 15998 Ha npumepe 3eM1epoiHON MallunHbI

Ta6nuya D.1 — KapTa KOHTPOsIbHbIX NpoBepok Mo NCO 15998. Mpumep

NCO 15998-V2008.-HCO 15998-1.
O6wune Tpe6oBaHUs

OnuncaHne CYCbIY cogepxuT cnegyioLlee:

4.2.1 Cnucok Bcex cUcTeMHbIX 6/10K0B (T. e.
610K ynpaBrieHVs nepegayeit), ucnosnb3aye-
MbIX CBA3aHHbIMW C 6€30NacHOCTbI0 (DYHK-
umaMmn

4.2.2 Cxema CBA3M YCTPOWCTB (T. €. MOH-
TaXHasi CXxema) U CUCTEMHbIX 6/10KOB (KOH-
TPONNEPOB). NPeACTaB/IALWASA CBA3aHHbIE
€ 6e30nacHOCTbIO DYHKLMK, peannsyemble
CYM

4.2.3 OneKkTpuyeckne coefuHeHUss cucrte-
Mbl 1306paXatoTCsi COOTBECTBYIOLLMM CMO-
CO6OM (T. €. MPUHUUNMASIBHOW CXeMO) n
AO/MKHLI OAHO3HAYHO KiaccudmumpoBaTtb
Kaxgoe coefMHeHWe ycTpoicTBa (Hanpu-
Mep. MpoBoga) C CUCTEMHbIMKW 610KamMun
(HanprMep, MapKMpOBKOV BbIBOAOB)

4.2.4 CuctemHble 6n10kn (610kv ynpasne-
HVSl. MapKMpyoTCa naeHTudmkaropamm (Ha-
npymMep. 4ucsiami, CUMBOJSIAMU, 3HAKaMM)
Tak. 4Tobbl MOr/I0 6bITb MPOBEPEHO COOT-
BETCTBUE MeXAy NPUHLMNnaIbHONM cxemMol
cucteMbl 1 CYM. yCTaHOB/IEHHOV B MalLUHe

4.2.5 N COOTBETCTBUSI CUCTEMHbIX 6/10-
KOB [JOKYMEHTaLuK, OMnuCbIBatoLLeli OCHOB-
HYHO (PYHKLMIO, KOHLEMUMio 6e30MacHoCTU
N UHTepEencbl, NCnosb3yoTes UaeHTUN-
KaTopbl

4.2.6 OnucaHve CUCTeMbI Takke BK/IOHaeT
Tpe6oBaHNA K YCMIOBUAM OKpYXatoLLein cpe-
Apbl. B KOTOPOV NpegnonaraeTcs akcnsyara-
LUma MalLMHbIL:
- KAumaTuyeckue ycrnoeus (Temnepary-
pa. BNaXHOCTb);
- MexaHu4yeckue ycnosus (Bubpaums.
YDap);
- KOppo3uiiHble ycrioBusi (COMEBOWN Ty-
MaH. 3ara3oBaHHOCTb);
- 9NeKTpUYeckue ycrnoBusi (He nog Ha-
NpsbkeHVeM. Mog, HanpshkeHeM SMHWUIA
nepegau):
- 9N1eKTPOMarHUTHbIe YCr0BUS;
- CKauKWN HarpshkeHus nuTaHus
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BbinonHeHo

GyHkyua (0a/MeT/%)

Pa3pa6oTka
nspenus

Paspa6boTka
vsgenvs

Pa3paboTka
n3penus

Pa3pab6oTka
n3genvs

Pa3pab6oTka
n3penus

Pa3paboTka
n3penus

KpuTepun cooTBeTcTBUS Tpe6OBAHUAX

W KpUTEPUU OepUdUKaLUN

CnMCOoK BCeX CBSI3aHHbIX C 6e30MacHo-
CTbHO KOHTPO/I/IEPOB A/151 MalLMHbI. Uc-
Mo/b30BaTh 3/1IEKTPOHHYIO CcrieLmdmKa-

LW MallnHbI

TexHu4yeckoe PpyKoOBOACTBO. uapas-
NYeckMe W 3M1EKTPUYECKNE CXeMbI

MallVHbI

TexHn4Yeckoe pyKOBOACTBO. JSIEKTPU-
YecKMe N MOHTaXHbIE CXEMbl MaLLVHbI

MOHTaXHble CXeMbl MalUNHbI

MOHTaXHbIE CXeMbl C UAEHTUULY-

poBaHHbIMWX CoegNHEHNAMUN

TexHuyeckve TpeGoBaHUs Ha Mallu-
Hy. nporpaMmHoe o6ecreueHve, ar-
napatHble CpeAcTBa M TPe6oBaHUs K

CYM
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4.3 OcHoBHasa yHKumsa CYM onpegeneHa
B KpaTKOM OMMCaHuK, KOTOPOe MOXeT COo-
npoBoXAaTbCs rpaduyeckm matepuaniom,
TakuM Kak (PyHKUMOHasIbHble CXeMbl Wn
6110K-CXEMbI, 1 OHO COAEPXMUT creaytolee:

4.3.1 MMepeuyeHb TUMOB W 3HAYEHWUIA BXOA-
HbIX curHanos CYM

4.3.2 MepeyeHb TUMNOB U 3HaYeHWi ynpas-
NSAeMbIX BbIXOAHbIX cUrHasnios CYM

4.3.3 YnpaBneHue Mo 3amMKHYTOMY/PasoMKHY-
TOMY KOHTYPY, UCMOJIb3yeMble AaHHbIe JaTUmKN

4.3.4 flonycTuMbllii pabounii n perynvpye-
Mblii AanasoHsbl

4.4 YT06bl OLEHWUTb OMAaCHOCTW, AOMKHbI
6bITb BbIMO/IHEHbI aHAaIN3 U OLleHKa PUCKOB
CYM. mncnosne3ysa onvcaHve CUCTEM B COOT-
BETCTBUM C 4.2

45 KpuTepumn adpchpekTMBHOCTM 6GasoBoii
KOHLEeNuMn n yHKLMM cucTembl, onpepge-
NeHHble npov3BoAuTeNieM AN KOHUEenuum
6e30MacHOCTV MalLMHbI, YYUTBIBAKOTCA NpU
pa3spaboTke n npounssoacTee CYM. KoHuen-
uma 6e3onacHOCTM BK/IOYaeT B cebs Bce
Mepbl, KOTOpble MpeAycMaTpuBaloT 6e30-
nacHoe YHKUMOHMPOBaHNE NPU HEHOop-
M&/TbHOM pexume paGoTbl. OHM [OSKHbI
6bITb MepeyncrieHbl O6LENPUHATBLIM CMo-
COGOM. Kak B C/ieflytoLLmx npumMepax:

- pesepBUpOBaHYE.
- npoLeaypbl BbisiBNEHWs1 C60eB:

- 6e3ornacHoe COCTOsIHNE, KOTOPOe MOXET
MHULMMPOBATLCS, Hanpumep, yHKumen
aBapuiiHOro ABWXEHUST (hyHKUME(SIMM)
CHWXEHVS  MPOV3BOAWTENIHOCTN  CU-
CcTeMbl wn 3ameLyatoLLeii(Mmm)
dyHKUmen(mm).  pyHKUMel  3amelleHus
AN aBTOMAaTUYECKON KOPOGKW Nepeksto-
YeHUs nepejay BMeCTe C COOOGLLeHVEM
oneparopy: Harpumep CUrHasloM TpeBo-
. HAVKATOPOM, CHIDKEHVEM HOMUHa Tb-
HbIX PabounX XapaKTePUCTUK]

4.6.1 YcnoBua OKpyXatolleii cpeabl, B KO-
TOPbIX WCMOMb3YIOTCS MallWHbI, SB/SIOTCA
OCHOBOW Ana cneundmkaumm CYM

4.6.2 TemnepaTypa 1 B/IaXXHOCTb OKpY>Karo-
e cpegpl

dynuuns

Pa3paboTka
nspenus

Pa3paboTka
nsgenusa

Paspa6oTka
n3penus

Pa3paboTka
nspenus

Paspa6oTka
1 Bepndmka-
uma n3penuvst

Pa3paboTka
1 Bepndmka-
uma nsgenvs

Bepudmkaums
nspenus

Bepudmkauus
nsgenunsa

BbinonHeHo
(Aa/lHeT/%)

FOCT P 57300—2016

Kputepuu cooTBeTCTBUA Tpe6oBaHUAM
1 KpUTepuu Bepud ukaymum

TexHnyeckve TpeboBaHUS Ha MaLLMHY,
nporpammHoe obecneyeHuve, annapar-
Hble cpeacTBa M TpeboBaHMA K CYM.
Bnok-cxema € onucaHuamu chyHKLMN
Kaxgoro 6s0ka.  MpuHUMNManbHas
cxeMa A1 BHEWHUX COedVHEHUA wu
onuncaHve BHELLHUX CUrHas10B

Tpe6oBaHusA kK CYM

Tpe6oBaHusA K CYM

Tpe6oBaHusa kK CYM

Tpe6oBaHusA kK CYM

Vicnonbayiite MCO 13849-1:2006. Ta-
6n1ubl A.2—A.5. B KOTOPbIX NpeacTaB-
NleHbl 0606LeHHbIe 3HadeHus YMB/
Y33l nosy4eHHble M3 OLEHOK puUCKa,
WM 3KBUBA/IEHTHbIE UM

[okymeHTasibHO ochopmneHHbIe
TpeboBaHns Kk CYM, BKkIOvaloLwme
KOHUenuuio 6e3onacHocTn. Bce co-
oTeBeTcTBYOWMe metoabl FMEA ana
NpoBepKM KOHLeNuun 6e3onacHoOCT

[oKymeHTalbHO OCQOPMIIEHHbIE Tpe-
6oBaHuA K CYM
[lokymeHTalbHO OdpopM/IEHHbIE Tpe-
6oBaHuA K CYM
JlokymeHTa/lbHO OChOpPMJIEHHbIE Tpe-
60BaHusA kK CYM

O6uune TexHuyeckne ycrioBus aOnas
MalluHbl, NporpaMMHOro ob6ecneuve-
HUA. annapaTHbIX CpeacTB U Tpebo-
BaHus K CYM

CoOTBETCTBME BHYTPEHHUM MeToAam
1 npouedypamM UCMbITaHW KOMNaHnu
npu NpoBepKe U3AENUA C 3NeKTpUYe-
CKVUMW W 3/1EKTPOHHBLIMU KOMIMOHEHTA-
MW U CUCTEM, KOTOPbIE HE XYXe YyKa-
3aHHbIX B NCO 15998-1
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4.6.3 CteneHb 3awmTbl (1P-koa)

4.6.4 O9MC

4.6.5 MexaHn4yeckasn Bubpauus

4.6.6 MexaHun4eckunii yaap

5.1 CYM ¢ MUHMMasIbHbIM 3HaveHnem YMb 1/
Y33, b. a Takke ¢ YNb 1—3/¥33, *>-e
[O/MKHBbI  YA0BNETBOPATL CrieAytoWwyM [0-
NO/HNTE/IbHBIM TPe6oBaHNAM B COOTBET-
CTBUW C OLIEHKOI puUcka:

5.2 MpepoTBpalleHne cO0eB 1 ynpasrieHe
c6osiMn

5.3 CornacHo TpeboBaHMsAM K NporpaMmum-
pyemMbIM 3/1eKTPOHHbIM cucTemam (PES)
pa3paboTka M OLleHKa COOTBETCTBUSI Mpo-
rpaMMHOro obecneyeHns [O/MKHbl ObITb
BbIMO/IHEHbI COOTBETCTBYIOWMMN  Mepamun
(cm., Hanpumep. M3K 61508-3 wwm UCO
13849-1:2006)

5.4 C60u1 1M OTKasbl 3/1EKTPOHHBLIX KOMIO-
HEHTOB. ucrnosb3yembix B CYM. B cnydae
c60s UM OTKasa 3/1eKTPOHHbLIX KOMMOHEH-
TOB, Mcnonb3yembix B CYM. nepexop, B 6e30-
nacHoe COCTOsIHMe OCYLLEeCTB/ISIETCA B CO-
OTBETCTBUM C OLIEHKOM pucka

5.5 Mpouenypbl nepesanycka. ABTomMaTu-
Yeckuii Nepesanyck B Crlyvae ncuesaroLlei
oWNBKN He paspelleH, ecnv C MOMOLLbIO
OLIEHKN purCKa MokasaHo, 4To obecneunBa-
eTcsl 6e30MacHbIi pexrM paGoTbl

6 [okymMeHTaums. W3rotoButesib XpaHUT
COrflacHO CBOMM NpaBuiaM perucrpaumm un
XpaHEHUS! AAHHbIX BCHO COOTBETCTBYHOLLYHO
AOKYMeHTauuio ¢ obwmmn TpeboBaHNAMMN
no 6e3onacHoct CYM cornacHo Tpe6oBa-
HUAM nepBoii yactn NCO 15998, pasgen 4
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DyHKLUS

Bepudhmkauus
n3genvs

Bepudhmkauus
n3genusa

Bepumkauus
v3genvs

Bepudovkauus
n3genus

Pa3pa6oTka
1 Bepudmka-
uma nsgenus

Pa3pa6oTka
1 Bepudmka-
uma nsgenus

Pa3pab6oTka
v Bepudpmka-
umna nsgenus

Pa3spa6oTka
v Bepucpmka-
uma nsgenus

Paspa6boTka
1 Bepudmnka-
umna nsgenus

Paspa6boTka
1 Bepudmka-
umsi nsgenus

BbINONTHEHO
(AarHeTl %)

Kputepun cooTBeTcTBnNA Tpe6oBaHNAM
W KpUTepun Bepudukayum

COOTBETCTBME BHYTPEHHUM TecTam
npy BepuUuKaLum 3M1eKTPUYECKUX 1
3/1EKTPOHHbLIX KOMMOHEHTOB 1 CUCTEM

CootsetcTtBne ¢ NCO 13766 u BHy-
TPEHHUMU  KPUTEPUAMU  KOMMaHUN
npu TectupoBaHuM Ha 3MC, KoTO-
pble npesbIWwaloT Kputepun ns NCO
15998-1 n MCO 1376

COOTBETCTBME BHYTPEHHUM TecTam
npy BepurKaLuM IMEKTPUUECKUX U
3/1eKTPOHHBIX KOMMOHEHTOB 1 CUCTEM

COOTBETCTBME BHYTPEHHUM TecTam
npu BepurKaLM INEKTPUYECKUX 1
3/1eKTPOHHBIX KOMMOHEHTOB 1 CUCTEM

CootBeTcTBME 06emm yvactam WCO
15998

Cneundmkauma MSC. Bktovatowas
npepgoTBpalleHne c6oeB 1 ynpasie-
Hue cbosiMK, Kak onpefesieHo B pas-
nene 5 (cornacHo 5.3, 5.4 n 5.5 Ha-
cToswen Tabnuubl). CepTudmkaums
nporpaMmMbl obecrniedeHusi KavecTBa
ONS M3roTOBUTENSt Ha COOTBETCTBUE
TpeboBaHuam oT MCO 9001 go NCO
9004 nnun aHanorMyHbIX

CoOTBeTCTBME BHYTPEHHUM Tpebosa-
HUSIM KOMMaHUM — [OKYMEHTa/IbHO
ohopM/IEHHO cneuudrkauum BCTpo-
€HHOro MporpaMMHOro obecneyeHnst
AN cneund* kaumm TpeGoBaHW K
nporpaMMHOMY OGecreyeHunto; BHYTPU
KOMMaHUM — OLeHKa 415 NOATBepX-
[EHNS1 COOTBETCTBUA CUCTEMHOTO MpPo-
rpaMMHOro o6ecrneyeHnss MallvHbI

[loKkymMeHTasIbHO OhOPMIIEHHbIE Tpe-
6oBaHMA K CYM. BKkOYalowme KOH-
uenumto 6esonacHocTn n 6esonacHoe
COCTOsiHME (NpUMepbl Morpy3uvka B
Tabnvue D.1)

JOKyMeHTa/IbHO ODOPMIIEHHbIE Tpe-
60BaHusA kK CYM, BKIovarowpye onu-
caHve KOoHUenuuu 6e3onacHocTv 1
6e30nacHOro CoCTosiHMA

YnomsHyTo Bblwe B4.2—4.6.5
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O6uwmne TpeboBaHusa

7.1 TecTbl, NpeAcTaBfeHHble B 7.2, npea-
Ha3HayeHbl A1 YAO0BNETBOPEHNS OGLUM
TpeboBaHuam k CYCB/Y B cOOTBETCTBUM C
nepsoli yacTbio MCO 15998. pa3gen 4. Oa-
HaKo Takke paspelleHbl aslbTepHaTVBHbIE
cpefcTBa MNpoBepkn. TecTbl MOryT ObITb
BbINOJIHEHbI MOCNEAOBATENIbHO Ha YPOBHE
6r0koB CYM (Hanpumep, A/ c60pOUHbIX
y3/10B)

7.2 Tectbl CYCBEM. CopepxaHue TeCcToB:
nposBepka OCHOBHbIX PyHKLUWIA corfiacHo
4.2 1 4.3: nposepka nepexofa B 6e3onac-
Hoe cocTosiHMe (cM. 5.4); oyHKUMOHa/IbHbIEe
VCMbITaHNSA Ha TemrnepaTypy 1 B/IaXHOCTb B
COOTBETCTBUM C 4.6.2 1 7.2.2; vCrbITaHUA
Ha OMC cornacHo 4.6.4; ucnbiTaHUA Ha
yaap n Bubpaumto cornacHo 4.6.5. 7.2.3.
7.2.4

7.2.2 VcnbiTaHna Ha (pyHKUMOHMPOBaHWe
CYCB/Y npu TemnepaType W BI&XHOCTW,
3aflaHHbIX B 7.2.2. Ha COOTBETCTBME 3KC-
nayaTaumMoHHbIM TpeboBaHUsM, npeacTas-
NeHHbIM B 4.6.2 nepsoii yacTn NCO 15998

7.2.3 Bu6paLmMOHHble UCMbITAHNUA [O/DKHbI
ObITb BbINO/HEHbI /19 KOMNOHeHTOB CYM B
TOW )Xe caMoil No3nLuM 1 C TeM Xe cambiM
crnocobom KpenseHusi, KoTopblii NpUMeHsi-
eTcAa B MalnHe

7.2.4 VicnbiTaHnA Ha ygapbl AO/XHbI 6bITb
BbINO/IHEHbI NGO B COOTBETCTBUWN C TeX-
HUYeCKUMN TpeboBaHVSIMU W3roToBUTENS,
NM60 B COOTBETCTBUM C pykoBoAcTBOM MOK
60068-2-27

7.2.5 JononHuTenbHble YHKUNOHANIbHbIE
TecTbl Ansa CYCB/U. [JomkHbl 6bITb Bbl-
No/IHeHbl OCHOBHO (pyHKUMOHa/bHbIV TecT
nporpaMmMHOro o6ecneyeHns N paclunmpeH-
HbIl  (PYHKUMOHa/IbHBIA TeCcT B COOTBET-
cTBuM ¢ M3K 61508-7.

MpumeyvaHune — [onyckaloTca ab-
TepHaTMBHble cpeAcTBa A1 MPOBEPKU,
Kpome npefacTtaB/ieHHbIX B MOK 61508

dynuuns

Bepudmkaumsn
nsgenus

Bepudmkaums
nsgenus

Bepudmkaumsa
nsgenua

Bepudmkaumsa

n3penvsi

Bepudmkaumsa
n3genusa

Bepudmkaumsa
n3genusa

BbinonHeHo
(AaXeT;*)

FOCT P 57300—2016

Kputepuu cooTBeTCTBUA Tpe6GoBaHUAM
1 KpUTepuu Bepud ukaymum

TecToBas npoBepka COrnacHoO pas-
neny 7 nep.oii yactu NCO 15998
(cm. cneundpnyeckne  0COBGEHHOCTU
HUXeE)

COGCTBEHHbIE MPOBEPOYHbIE TECTbI
KoMnaHun 1 TpeboBaHMA K hopmasib-
HbIM UCMbITAHWAM A1 9/1EKTPUYECKMX
AeTaneil N 3/1eKTPOHHbIX KOMMOHEH-
TOB M CUCTEM: BHYTPEHHWe npoLie-
Oypbl KOMNaHUN 47151 3N1EKTPUYHECKUX
(PYHKUMOHa/TbHBLIX  MCTMbITaHWIA  Ha
YPOBHE MallVHbI: BHYTPEHHWE npoLe-
Oypbl KOMMaHUN OLEHKW CUCTEMHOrO
nporpamMMHOro o6ecneyeHns Mmalum-
Hbl; 6€30MacHOCTb U3AeNNA U CO6Io-
LeHVe YyHKUMOHaIbHOW  NpoBepKu
o6ecrneynBaloTCs COOTBETCTBMEM C
NCO 13766 n nepsoi uvactn KWCO
15998

CooTBeTCTBME BHYTPEHHUM A1 KOM-
naHuM metodam W npolegypam npo-
BEPOYHbIX WCMNbITaHWA n3genuii gns
3/1IEKTPUHECKUX U INIEKTPOHHBIX KOM-
NMOHEHTOB W CUCTEM, KOTOpble npe-
BbILLAIOT KPUTEPUN K3 NEepBOii YacTu
NCO 15998-1. UcnbitatenbHble Te-
CTbl, KOTOpPblE «MPOLUMNH, COXpaHs-
toTcst

CM. Bblle

CM. Bbllwe

COOTBETCTBME MPOBEPOUHLIM TECTam
ans vsgenvs u opMasibHbIM OTYe-
TaM UCMbITaHU NPU 3MEKTPUYECKMX
(PYHKUMOHA/IBHBIX  UCMbITAHWIA  Ha
YPOBHe MalluHbI
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MpunoxeHue E
(cnpaBoyHoE)

KauecTBeHHbI NoAX0A K yNpaB/ieHno CiydaiiHbIMi 0TKa3amu annapaTtHbIX CpecTB

E.l Lenb

Llenb 4aHHOro NPUIOXEHNs — ONucaTb, Kak MOXHO ncnosib3oBarb M3K 61508-2:2010. npunoxeHue A. 4To6bI Npoae-
MOHCTPUPOBaTbL COOTBETCTBME € 5.2 nepsoii yacTn MCO 15998. rae paccMaTpuBatoTca nNpeAoTBpalleHrie 0Tka3oB 1 yrnpas-
NeHne cnyyaiHbIMKM OTKa3amu annapaTHbIX CPeACTB, NPONCXOAALMMM BO BPEMS CPOKa Cy»0bl'aKcrnlyaTaumm MatunHbl.

MpeAnoxeHHbI MeToA OCHOBaH rNaBHbIM 06pa30M Ha KayeCTBEHHbIX apryMeHTax 1 He TpebyeT BbluMcneHns ana-
rHoctuyeckoro oxsara (40) nm gonn 6esonacHbix oTkasos (AB0), kak onpegeneHo B ICO 61508-2:2010. npunoxeHuve C.
TaK Kak 3TO He sIBNSIeTCA HOPMaTUBHbIM Tpeb6oBaHnem B ICO 15998.

HacTosiwee npunoxeHve npumeHsietcsa kK CYCBAL. peanusytollein pyHKUMIO 6e3onacHOCTH, paboTatoLeli B pexu-
Me BbICOKOW MHTEHCMBHOCTYM 3arpoCcoB WM B HEMPEePbIBHOM PeXnMe.

E.2 flona 6e3onacHbIX OTKa3oB

Ansa onpepenenva JBO noacncteMbl HEOO6XOAMMO 3HATb:!

- Tun nogcuctembl (Tun A wnv Tun B cornacHo M3K 61508-2:2010):

«7.4.4.1.2 DNeMeHT MOXeT ObITb OTHECEH K TUNy A. eC/v A1 ero KOMMNOHEHTOB, HEOGXOAMMbIX AN peanv3aunmn
oyHKLUMM 6e30MacHOCTW, OAHOBPEMEHHO BbIMOJHAOTCA CrieAytoLLMe YCIOBUSE:

a) BMAbl OTKA30B BCEX COCTAB/IAIOLMX KOMMOHEHTOB ONpeAeneHbl;

b) NoBeAeHNe 3N1eMEHTa B YC/I0BUAX OTKa3a MOXET ObITb MNO/THOCTLIO ONpeaeneHo:

C) eCTb AOCTATOYHO HafEeXHble AaHHble 06 OTkasax, YToObl MoKa3aTb, YTO TpebyeMble MHTEHCUBHOCTU OTKa30B A/11
06HapYXeHHbIX 1 HeOBHapYXeHHbIX OMacHbIX OTKa30B AOCTUTHYTbI (CM. 7.4.9.3—7.4.9.5).

7.4.4.1.3 SneMeHT [/IOKeT 6bITb OTHECEH K TUMy B. ecnn Ans ero KOMMNOHEHTOB, HEOOXOAVMbIX A/ peanu3auumn
PYyHKLUMM 6e30MacHOCT, BbIMNOSHAETCS XOTSi 6bl OAHO U3 C/eAYHOLMX YCOBUIA.

a) BuA 0TKasa Mo KpaiHeli Mepe OAHOro COCTaB/AIOLWEro KOMMNOHEHTa He ONpeaesieH;

b) NnoBeAeHVe NOACUCTEMbI B YCNIOBUSAAX OTKa3a He IIOKET ObITb NOMIHOCTLIO ONpeaesieHo;

C) NMelTCHA HefoCTaTOYHO HaZeXHble faHHble 06 OTkasax, YTobbl NoKa3aTb, YTO Tpebyemble MHTEHCMBHOCTU OT-
Ka30B ANs1 O6HapYXEeHHbIX N HEOBHaPYXEeHHbIX ONacHbIX 0TKa30B AOCTUrHYTbI (CM. 7.4.9.3—7.4.2.5).

MpumMmeuyaHune — ECAM No KpaiiHeli Mepe 0AWH 13 KOMNOHEHTOB KOHKPETHOIO 3/1EMEHTa COOTBETCTBYET YC/10-
BUAM AN151 Tvna B, TO Takoli 3/1eMeHT [O/KEH 6bITb OTHECEH K TUny B. a He K Tuny A».

(M3K 61508-2:2010)

- Tpebyemoe 3HayeHune YMNb ans cBa3aHHOM ¢ 6e30NacHOCTbIO (YHKLMM;

- YPOBEHb U36LITOYHOCTU aPXMTEKTYPbI annapaTHbIX CPeACTB, KOTOPbI onpeaensieT 0TKa3oyCcToliuMBOCTb annapar-
HbIX CPeACTB-

Mpumep — Ana CYCB/M: YMNB 1/Y33Tb, 6e30nacHoe COCTOSAHME C OTK/AKYEHHbIM NUTaHneM, Bpems
6e3onacHocTuK npouecca 500 mc. MoacncTema: nocnefoBaTelbHOCTb NporpaMm (MMKPOKOHTpoanepa). Tun
nofcnucTeMbl: B (3N1eKTPOHHbIV koMnnekc). OTKa3oycTONYMBOCTb annapaTHbIX cpeacTB nogcucrembl: 0
(0OANHOYHBIA MUKPOKOHT ponnep 6e3 n3bbiToyHocTN B CYCB/Y). MnHuManbHas Heobxoammas gons 6esonac-
HbIX 0TKa30B: 60 % (HU3KWNITI OXBaT).

E.3 YnpaBneHue c6oamun

E.3.1 lokymeHTaumsa

YTo6bI NPUMEHUTL JaHHbI METOZ, AO/MKHO ObITh OCTYMNHO CriefytoLee.

- onucaHve cUCTeMbl yNpaB/ieHns MalMHON cornacHo 4.2 u3 nepeoii yactn NCO 15998:

- onucaHue 6a30Boi yHKUMK coracHo 4.3 u3 nepsoii yactn NCO 15998;

- pesynbTaTbl aHanIM3a 1 OLEHKN pucka corsiacHo 4.4 n3 nepsoit yacTn NCO 15998. Bkioyas Heobxoaumble YTMB
ans pyHkumin 6esonacHoctn CYCB/U:

- onucaHue «6e30MnacHbIX COCTOAHWUM» AN yHKUMIA 6e3onacHocTn CYCB/Y cornacHo 4.5 13 nepBoii Yactu
MNCO 15998. BktoYas MHOpMaLMIO O «BpeMeHM 6e30NacHOCTM NpoLecca» PyHKUMA 6e30MacHOCTH.

[JaHHbIi MeTo AaeT ykasaHusi No BbIGOPY Mep ynpasrieHns Cay4yaliHbIMK OTKasaMun annapaTHbIX CPeACTB, BO3HU-
KaroLM1 BO BPeMSI CPOKa CNYX6bI'aKCyaraumm MallinHbl. 9TO CNOCOGCTBYET AOKYMEHTa/TbHOMY OChOPMJIEHMIO KOHLIeN-
umn 6e3onacHoCTn cornacHo 4.5 n 5.2 13 nepsoii yactn NCO 15998.
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E.3.2 ApxnTekTypa annapaTtHblX CPefCcTB

YTo6bI NPUMEHNUTL AaHHbIV MeTof, Cnncok Beex ycTpolicte CYCB/Y cructembl corniacHo 4.2 n3 nepsoii yactn NCO
15998 fosmkeH 6bITb AeTa/IN3MPOBaH 40 NOACMCTEM, COOTBETCTBYOWMX MOK 61508-2:2010. Tabnmupl A.2—A. 14 (cMm. Ta-
6nvuy E.1).

Ta6nuua E.1 — ApxuTekTypa annapaTHbIX CPeacTB

Tabnuupl Moacuctemsbl
M3K 61506 2:2010
Tabnvua A.2 DNeKTpnyecKne KOMMOHEHTbI
Tabnuua A.3 ONEKTPOHHbIE KOMMOHEHTbI
Tabnvua A.4 YcTpoiicTBa 06paboTku
Tabnuua A.5 MocTosiHHaA NnamsTb
Tabnvua A.6 MamMATb € NPOn3BO/bHBLIM focTyrnom (O3Y)
Tabnuua A.7 YcTpoiicTBa BBOAa/BbIBOAA U UHTepdielic
Tabnvua A.8 NHbopmaunoHHbIe KaHabl
Tabnuua A.9 WVCTOYHUK nuTaHus
Tabnuua A.10 MocnenoBaTte/IbHOCTb BbINO/IHEHWA NPOrpaMm
Tabnuua A. 11 leHepaToOp TaKTOBOW YacTOTbI
Tabnuua A.12 YCTPOICTBO CBA3M 1 3aroMuHaroLee yCTPONCTBO 60/1bLLION eMKOCTN
Ta6bnuua A.13 JAaTtuvkn
Tabnuua A.14 VicnonHuTenbHbIE 3N1EMEHTbI

E.3.3 OrpaHnyeHnsa apxmTekTypbl

[ns Kaxgoi noacucTembl U3 cnvcka ycTpoicTB CYCB/Y fomkHbI MCNOb30BaTbLCS apXUTEKTYPHbIE OFpaHUYeHns
cornacHo M3K 61508-2:2010, Tabnuua 2 n Tabnvua 3 (cM. Tabnuubl E.2 n E.3), uTobbl onpegenvTb MUHMMasIbHOE 3Haue-
HVie foNun 6e30nacHbIX 0TKa3oB, Tpebyemoe A/15 NOACUCTEMBI.

Tab6nuuya E.2 — MakcumasibHbIl 4ONYCTUMbIV YPOBEHb NOMHOTLI 6€30MacHOCTN AN PyHKUMM 6e30NacHOCTL, peanu-
3yeMoli 3/1eMeHTOM WM NOACUCTEMON Tuna A. CBSA3aHHOW ¢ 6e30nacHOCTbIO

OTKa30yCTONUMBOCTb anmnapaTHbIX CPeAcTs
[onsi 6e3onacHbIX OTKA30B 3/1eMeHTa

N'0 «=1 Ne2
MeHee 60 % YNbB 1/¥33, blc YMB6 2/¥33, d YMNB 3/¥33, e
OT1 60 40 90 % YNB 2/¥Y33, d YNB 3/¥33, e
OT 90 o 99 % YNB 3/¥33, e
Bonee n pasHo 99 % yMNB 3/¥Y33, e

[M3K 61508-2:2010]

Ta6nuua E.3 — MakcuMasibHbIA AONYCTUMbIA YPOBEHb MOMTHOTLI Ge30MacHOCTU Ans hyHKLMM Ge3onacHoCTu, peann-
3yemoii af1leMeHTOM Wy nNofcucTeMoit Trna B. cBaAsaHHol ¢ 6e30MacHOCTbIO

OTKa30yCTOMUVBOCTb anmnaparHbIX CPEACTs
[Llons 6e30MacHbIX OTKA30B d/IeMeHTa

«=0 w=1 N* 2
MeHee 60 % He oroBapuBaeTcs YMNbB 1/¥33, blc YNbB 2/¥33,d
OT 60 0090 % YNB 1/¥33, blc YNb6 2/¥33, d YNbB 3/¥33, e
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OkoHuaHve Tabmupl E.3

OTKa30yCTONYMBOCTL anmnapaTHbIX CPeACTB
[Jonsa 6e3omnacHbIX OTKA30B 3/IeMeHTa

N>0 N-1 Hr. 2
OT1 90 g0 99% YMnb 2/y331d YMbB 3/¥Y33T e
Bonee n pasHo 99 % YNB 3/Y33re

MpumevaHunsa

1 TpeboBaHWA HacToALEeN TabnmLbl COBMECTHO C TpeboBaHnsaMU 7.4.4.2.1 1 7.4.4.2.2 npyMeHsAOTCS ANs onpe-
AeNeHnNa MakcuMasibHOro 3HaveHus YTB, KoTopblii MOXeT ObITb NpeAbsB/ieH K NoAcucTeMe, 3aaBasi OTKa3oyCToium-
BOCTb MOACUCTEMbI 1 A0/0 6€30NacHbIX 0TKa30B NCMO/Ib3yeMbIX 3/IEMEHTOB.

[ns obuero npumeHeHns K nto6oli nogcucteme cm. 7.4.4.2.1.

0N npyuMeHeHMsa K nogcmucTeMam, BK/IOHaloWmMM B ce6s1 9N1eMeHTbl, OTBevalowme TpeboBaHusam 7.4.4.2.2. Ansa
TOro 4To6bl yTBEPXAATb, YTO MOACUCTEMA COOTBETCTBYeT ykaszaHHOMY YIB HenocpeACTBEHHO U3 AaHHOW Tabnuupl,
Heo6xoaMMOo, YTObbI A4/151 Hee 6bI/IM BbINOJIHEHbI BCce TpeboBaHus 7.4.4.2.2.

2 TpeboBaHVsA HacTosiel Tabnuubl COBMECTHO C Tpe6oBaHusMu 7.4.4.2.1 n 7A4.2.2 npumeHsaloTcs Ansa
onpegeneHus:

- Tpe6oBaHWi O0TKA30yCTONUYMBOCTL annapaTHbIX CPeACTB NOACUCTEMbI, 3adaBast Heo6xoauMbIA YTB hyHKLmn
6e30nacHOCTU 1 4010 6e30NacHbIX OTKA30B MCMO/b3yeMbIX 3/IEMEHTOB;

- TPe6oBaHWIA K 3HAYEHWIO A0 GE30MaCHbIX OTKA30B 3/1EMEHTOB, 3afaBast Heobxoaumblli Y B dyHkumm 6e3onac-
HOCTM 1 OTKa30yCTOMYMBOCTb annapartHbIX CPeACTB NOACUCTEMBI.

3 TpeboBaHuA 7.4.4.2.3 n 7.4.4.2.4 oCHOBaHbI Ha jaHHbIX, ONpefeseHHbIX B HacTosALWel Tabnuue u B Tabnuue 3.

4 PacueT g0/ 6e30MacHbIX OTKa30B CM. B MPUIOXeHUn C.

5 Ecnu ncnonb3ytotcs TpebosaHus 7.4.4.2.1 Ana kombuHauMn aneMeHToB Tuna B, ¢ 0TKa3oycToMYMBOCTLIO an-
napaTtHbIX CPefCTB, paBHOW 1. B KOTOPOIi y 0601X 3/1eMEHTOB A,0/151 6e30nacHbIX 0TKa3oB MeHee 60 %, TO MakCUMaslb-
HbIM JOMNYCTVMbIM YPOBHEM MOJSIHOTLI 6€30NacHOCTU ANs (OYHKLUMM 6e30NacHOCTU, BbINOSIHAEMON 3TOM KOMOMHaUWeN,
asnsetca YbM 1

(M3K 61508-2:2010]

E.3.4 BbI60Op MeTOA0B 1 Mep ANA ynpasB/ieHUsa ciyvyaiHbIMW OTKasamu annapaTHbIX CpeAacTB B npouecce
3KcnayaTauum

MeTogpb! U Mepbl ANSA ynpasieHns cydaiHbIMKU OTKa3amu annapaTHbIX CPpeACTB NOoc/e YCTaHOBKN CUCTEMbI JO/TKHbI
6bITb Bbl6paHbl N3 MOK 61508-2:2010. npunoxeHve A. ansa kaxgon nogcuctemol CYCBM.

MeTofpb! 1 Mepbl A0MKHbI 6bITb BbIGPaHbl Tak. YTOObI MaKCUMasbHbIV AOCTXMMbINM ANArHOCTUYECKUIA OXBaT, KOTO-
pbili paccmatpusaeTcss B M3K 61508-2:2010. Tabnuupl A.2—A.14. 6bin paBeH Wav NpeBbillas MUHUMaIbHO Heobxoam-
Myt0 [0S0 6€30MacHbIX OTKa30B N3-3a apXUTEKTYPHbIX OFPaHNYEHWIA.

MeTogbl 1 Mepbl AO/MKHbI 6bITb BbiGpaHbl B COOTBETCTBMM C OnpeaenieHneM 6e30MnacHbIX COCTOSHUIA thyHKUWIA
6e3o0nacHoCTY, a UHTepBasl ANarHOCTUYECKMX NPOBEPOK AO/HKEH Y0B/IETBOPATL TpeboBaHNAM 4.5.

Mpumep — Ona CYCB/M: ¥YNBb 1/¥Y33Tb, 6e30nacHoe COCTOSAHME C OTK/IOYEHHbIM NUTaHnem, Bpems
6e3onacHocTwu npouecca 500 mc. MoagcucTema: nocnefoBaTeNlbHOCTb NpPorpaMm (MUKPOKOHTpoanepa). Tun
noacucTembl: B (3NeKTpPOHHBIN KoMnsiekc). OTKa3oyCcTONUMBOCTb annapaTHbIX CpeAcTB nogcucTembl: 0
(OANHOYHbI MUKPOKOHT ponnep 6e3 n3bbiToyHocTN B CYCB/Y). MMHUManbHass Heobxoammas gonsa 6esonac-
HbIX 0TKa30B: 60 % (HM3kas). Bbi6paHHble MeTOAbl U Mepbl AMarHOCTUKN: KOHT PO/IbHbI AaT4YNK BPpEMEHN C
oTAeNnbHOl BpeMeHHOl 6a30/ M BpeMeHHbIM OKHOM. MakcuMMasibHO AOCTWXUMbIA AMarHOCTUYecKkuii oxsBaT
cunTaeTca: 90 % (cpegHuii). lONONHUTE/IbHOE BpeEMeHHOe TpeboBaHMe: MHTepBan ANAarHOCTUNYEeCKUX Npo-
BEpOK * peakuus Ha c6oli < 500 mc.

Ta6nuua E.4 — YnpaBnstowas nporpamma (KOHTPO/IbHbIA AaTUMK BPEMEHN)

o Cm M3K MakcrmMaribHa AOCTVKMBIA paccMa-

AvarHocTueckwid MeTopCpencTBo 61508-7 TPYBaeMbIi OXBAT AVIarHOCTUKOM Mpurverianis
KOHTPONbHbIN AaTUNK BPeMEHW C OTAeNbHOM A9.1 HwW3kmnii —
BpeMeHHO 6a30ii 6e3 BPEMEHHOr0 OKHa
KOHTPONbHbIN AaTUNK BPEMEHWN C OTAENBHOM A.9.2 CpegHuii —
BpEMeHHOI 6a301i 1 BpeMEHHbIM OKHOM
JNlornyeckuini KOHTPONb MOC/eAOBaTENbHOCTU A.9.3 CpegHuii 3aBucut
BbIMO/IHEHWSI NPOrpaMm OT KayecTBa

KOHTpOSSt
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OkoHuaHue Tabnuupl E.4

CbL.M3K Makc/iMasibHO JOCTVKAMBbIA PaccMa-

AvarrocTieckii MeTogfcpeacToo 61508-7 TPUBAEMbIiA OXBAT AMarHOCTVIKOW Mpume-iarina

KOM6MHALMsi BPEMEHHOTO U JI0rMYecKoro A9.4 BbICOKwiA _
KOHTPOJISI  MOC/Ie40BATE/IbHOCTU  BbINOJHE-
HYSi Mporpamm

MepBoOHaYaNbHbIA TECT NPU BK/IHOYEHUN A.95 CpepfHuii —

MpumeyaHnsa

1 Tpe6oBaHWA HacTosiLel TabnuLbl He OTMEHSIIOT TpeboBaHUA, NpUBEAEHHbIX B NpuioxeHun C.
2 [ins onpefeneHns oxeBara AMarHoCTUKOW MPUMEHSAIOT TpeboBaHns npunoxeHus C.

3 O6Lme cBeeHNs, Kacatolmecs HacTosiweli Tabnuupl, cMm. B Tabnuue A.1.

Tak Kak:

a) MakCcMaslbHO AOCTVXUMbIN AnarHocTuyeckunii oxsat — 90 % (cpefHuiA) NpeBbIaeT MUHUMa/TbHO HEO6X0AVMYO
Aonto 6e3onacHbIx 0TKa3oB: 60 % (HW3kas);

b) Bbl6paHHbIi MeToA NO3BOISET JOCTUraTb «6e30MaCHOr0 COCTOSAHMSA» C OTK/IIOYEHHbIM MUTaHUeM:

C) BpeMeHHble TpeboBaHusA 4.5 onpegeneHsl.

TO BbIOPaHHbIA MeTof, «KOHTPO/bHbINM AaTUYMK BPEMEHW C OTAE/IbHON BpeMeHHO 6a30i 1 BpeMeHHbIM OKHOM» Nog-
XOAUT A1 ynpasneHns criyvaiiHbiMy OTkazaMun annapaTHbIX CpeAcTB BO BPeMs IKCrnlyaTaumm NoAcuMCcTeMbI «YNpas/stio-
Las nporpaMmmMa.

E.3.5 IHTepBan gnarHoCTUYeCKUX NPOBEPOK 1 peakuunsa Ha cboli

E.3.5.1 OTKa30yCTONYMBOCTb annapaTHbIX CPeACcTB 60/bLue Hyss

Tpeb6oBaHus n3 M3K 61508-2:2010:

«7.4.5.4 AnarHOCTMYECKNIA UCnbITaTe bHbIV MHTepBas1 NGO NOACUCTEMBbI KOTopast:

- UMeeT 3HauyeHVe OTKa30yCTOWUMBOCTU annapaTHbIX CpefcTB 60/iblue Hy/sl U KOoTopas OcyliecTBAseT dyHKUMIO
6e30MacHOCTV UM YacTb OYHKLMM 6e30MacHOCTH, AeliCTBYS B PeXMMe BbICOKOIM YacTOTbI 3arpoCOB MW C HenpepbIBHbIMU
3anpocamu,unmn

- ocyLlecTBNseT hyHKUMIO 6e30MacHOCTN WK HacTb DYHKLMM 6e30nacHOCTH, paboTas B peXume C HU3KOI YacTo-
TOi 3anpocos,

[O/KEH ObITb TakuM, YTOOGbI CyMMapHOe BPEMSI AMarHOCTUYECKOro MCMbITaTeNIbHOro NHTepBasia U BpeMsi BbIMNOSI-
HeHVA peMOHTa OBHapYXXeHHOro oTka3a ObL10 MeHblUue CpefHero BpeMeHu BoccTaHoB/eHnss MTTR. ucnosib3yemoro B
BbIYMC/IEHUN NPU OnpeaesieHn OCTUTaeMOo NOMTHOTbI 6e30MacHOCTY AJ/18 3roi YHKLMN 6e30MacHOCTU».

[M3K 61508-2:20101

3aMeHATCA crefyloWwymM TpeboBaHeM:

[VNarHOCTUYECKUA UCNbITaTe lbHbIA MHTEPBaN M0G0 NOACUCTEMBI, UMEKOLLE OTKa30yCTOMUMBOCTb annapaTHbIX
cpeacTB 60nblle Hy/isl, O/MKEH COCTaB/IATbL MeHee 24 u.

E.3.6 OTKa3oycTOMUMBOCTb annapaTHbIX CPeACTB paBHa Hy/o

MpumeHumbI Tpeb6oBaHusa N3 MIOK 61508-2:2010:

«7.4.5.3 Tpy KONNYECTBEHHO OLLEHKe CrlyyYaliHbiX OTKA30B annapaTHbIX CPeACTB NOACUCTEMbI CO 3HAYEHEM OTKa-
30yCTOWUMBOCTU annapaTHbIX CPeACTB, PaBHbIM Hy/0, KOTOpas OCyLLEeCTBASET (hYHKLUMIO 6€30MacHOCTN UK YacTb OyHK-
Lun 6e3onacHoCTU, AeliCTBYIOWE B peXume BbICOKOW YacTOTbl 3anpoCcoOB WM C HenpepbIBHbIMK 3anpocamMu, foBepue
(NpegnoyTeHne) AOMKHO BbITb OTAAHO TO/IbKO ANArHOCTYKE, eCrIn.

- CympriapHoe BpeMsi fUarHOCTUYECKOrO UCTbITaTe/IbHOrO UHTEPBaa U BPeMsi BbINOIHEHWSA onpesesieHHOro aeii-
CTBUA 418 AOCTUXKEHUSA UK noaaepxaHna 6e30MacHOro COCTOSIHUA MeHblle BPeMeHW 6e30nacHOCTU npouecca:

- nNpv paboTe B peXxmnme BbICOKOW 4YaCTOTbI 3aNpoOCOB OTHOLLEHWE YacTOTbl AUArHOCTUYECKMX UCMbITaHWIA K YacToTe
3anpocoB paBHO unn 6onee 100».

[M3K 61508-2:2010]
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MpunoxeHue F
(cnpaBo4HoE)

ApxutekTtypa

ApXuTEKTYpa cUCTeMbI yrnpaBieHns fo/mkHa 6bITb BblbpaHa Ha OCHOBE MeToAa, BblbpaHHOro nosnb3osartesiem NCO
15998. Hanpumep, Npy pacCMOTPEHUN CPeHEro BPEMEHN HapaboTKN Ha O0TKa3 MOXHO UCMO/1b30BaTb CriefytoLime Mexay-
HapoAHble CTaHJ4apTbI:

- NCO 13849-1:2006. pasgen 6:

- M3K 61508-6:2010, npunoxeHne B;

- NCO 25119-2:2010, npunnioxeHue A;

- NCO 26262:

- M3K 62061:2005, pa3gen 6.
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Mpunoxenne G
(cnpaBoyHoe)

Peanusyemsblii NpoekT, yA0BNETBOPSAIOLMNIA
onpejeneHHbiM 3HaveHuam YIb nan Y33T

G.1 O6uwme NnonoxeHns

B HacTOSILLEM MPUIOXEHUN NOKa3aHO, Kak onpeaennTb, YA0BETBOPSIET N peasindyemblii NPOEKT ONpeaeieHHOMY

0N Hero 3HaveHuto YMB nn Y33T 3HaveHns YTB AomkHbl 6bITb NepecynTaHbl B 3HaYeHUs1 Y33, UToObl MMETb BO3MOX-

HOCTb

Bocnonb3oBartbcs NCO 13849-1. [Ins peann3syemMoTO NpPOekTa AO0/MKHbI ObITb onpeaesieHbl creaylolmne Konvye-

CTBEHHbIE XapaKTepUCTnKu:

HOCTU;

AaHHb

cpegH

- MTTFa, cm. NCO 13849-1:2006. npunoxeHne C:

- [QmnarHocTtu4yeckuii oxear, cMm. ICO 13849-1:2006, npunioxeHue E:

- pe3ynbTaTbl aHasM3a oTka3oB Mo o6Lei npuymHe, cM. CO 13849-1:2006, npunoxeHue F;
- Kareropus CUCTEMbI.

G.2 OnpegenexHne MTTFd

MTTFd= MTTF % onacHbIX OTKa30B.

Vcnonb3oBaHne faHHbIX MPOV3BOAUTENS.

Vicnonb3oBaHne faHHbIX U3 CNPaBOYHUKOB, Hanpuvep:

- MIL-HDBK-217F;

MO3KITO 62380 (paHee RDF 2000);

- PykosogcTtBo FIDES:

cpeacTtBa pacyeta MTBF chupmbl ALD;

- EPRD — paHHble 0 Ha@XHOCTW 3M1eKTPOHHbLIX KOMNoHeHToB (RAC-STD-6100), LieHTp aHann3a HafeXHoCTK:
NNPRD-95 — gaHHble O HafieXXHOCTU HEe3NEKTPOHHbIX KOMNoHeHToB (RAC-STD-6200). LieHTp aHanu3a Hagex-

nporpaMMHble MHCTPYMEHTbI, pa3paboTaHHble A5 4OCTYNa K BbIlLeynoMAHYTbIM 6a3am AaHHbIX;

- npoussogutenb (OEM mnm noctaslmk EKA), 4uTobbl onpegents MTTFd, MOXeET MCNOMb30BaTb NpakTuyeckue
le BMECTO BbIUMC/IEHWIA, NpegiaraeMbiX B HACTOSALLEM pasfere;

- Siemens SN 29500, VIHTEHCMBHOCTb OTKA30B KOMIMOHEHTOB.

O6bIYHO MPU BbIYNCIEHUN HAAEXHOCTU 1 B cTaHdapTax MIL npegnonaraetcs, yto MTTFd = 2 - MTTF, T. e. ecnun
ee BpemMsa HapaboTKM Ha 0TKa3 cocTaBnseT 50 feT. To cpefHee BpeMs HapaboTKM Ha onacHbIi 0Tka3 cocTaBnseT

100 neT. |-|03TOMy MOXHO OLEHUTb BUA OTKasa KaxXgoro KOMnoHeHTa 1 onpeaesinTb NpoueHT onacHbIX OTKa3OoB.

MTTFd = MTTF/ % onacHbIX OTKa30B.
Ecnvn n3sectHa BenimumnHa B10, TO cHOBa I1OXeT ObIThb NCMO/Ib30BaHO NpeAnosioxeHve o 50 % Ko/myecTse onacHbIX

0OTKa3oB, NO3TOMYy:

B10d * 2 -B10.

MTTFd = B10d/ (0,1 nop).

nop = 6op mhop w3600 c/u/ tcycle.

rfe Nop — 4YUC/I0 UUKIIOB B rof;

hop — cpepgHsia Hapab6oTka (Yac/geHb).

60p — cpeaHAa HapaboTka (aeHb/ron):

tcycle — cpegHee Bpemsa Mexay Havasiamu AByX MNOCNeAYHOWMX LMKI0B AN KOMNOHEHTa (CeKyHAa/LMKN).
PaccmoTtpum, kak Bbluncinte MTTFd ansa nocnepoBaTefibHbIX M NapaniefibHbIX CUCTEM:

AMetoma | cucTema i v i CucTema n-1 K CucTtema n

— T Zf — b
MTTFa ~MTTFa fcMTTEq

57



FOCT P 57300—2016

Cucrema 1
Cc1

Cucrtema 2
Cc2

MTTFa = || M7TFdCL- M7TFdC2------ P

MTTFaCi  MTTF,

ocz

_ vV w Buononsiprenr TpaH3nucTop

YrnepoamcTblii NNEHOYHBbI

pesncTop

KoMnoHeHT MTTF(roflM) YTTPa (rogsl) MMTTFd
BrnonsipHbIA TpaH3ncTop 34247 68494 1.46E-05
Pesunctop 114155 228310 4.380E-06

MMTTFd= 1/ W7TFd(pe3MCTopa) + 1/M7TFd(TpaH3Hcropa).

MMTTFd= 1/68494 + 1/228310.

MTTFa= 52687 ner.

Takune BbIYMCEHWA MOTPEGYIOTCA MPU aHanm3e A5 KaKA0ro U3 KOMMOHEHTOB M CBSA3aHHbLIX C HUMW YCTPOICTB B
cucreme.

Ta6nuua G.1 npeactaBnsieT 0603HaYeEHME /18 KaKA0ro KaHasia Ha OCHOBE pasbreHnst Anana3oHa 3HauyeHnin MTTFd
Ha Tpu YpoBHS. B npeabiayLieM NpocTom nprumMepe 3HadeHne MTTFd 6b1710 6b1 ONpeAeneHo Kak «BbICOKOe».

Ta6nunua G.1 — CpeaHee BpeMsi HApabOTKM Ha ONacHbIli OTKa3 Kaxaoro kaHana (M7TFd)

MTTFd
O603HauyeHue Kaxaoro kaHana Avnana3oH epemenn Kaxoro kaHana
Huskoe 3 rogpa SMTTFd < 10 net
CpepgHee 10 neT SMTTFd < 30 net
Bbicokoe 30 net SMTTFa< 100 net

MpumeyaHuns

1 Bbl6op gnanazoHoB MTTFd Kax4oro kaHasia OCHOBaH Ha MHTEHCUMBHOCTM (4acTOTe) OTKa30B, OnpeAeieHHo
AN 061acT COBPEMEHHOW TexHos1orum, hopMmpysi CBoero poga forapudMryeckyto Lkasly, COOTBETCTBYHOLLYHO Jlora-
pudpmmyeckoit YI33-wwkane. 3HadeHne MTTFQKax40ro kaHana MeHee Tpex neT Ansa peanbHoli CYCB'Y cunTaeTcs He-
BO3MOXHbIM. NMOCKOJIbKY 3TO 03Ha4as10 Obl. UTO NOC/IE OAHOrO roAa okoso 30 % BCexX CUCTEM Ha pPbIHKE C/IOMa/IUCh, U X
Heo6xoAuMOo 6bl 6b1/10 3aMeHnTb. 3HadeHne MTTFa kaxaoro kaHana 6onee 100 fieT He NpuemniemMo, Tak kak CYCB'Y
[A/19 KPYMHbIX PUCKOB He OyAeT 3aBMCeTb OT HaAEeXHOCTWU TO/IbKO OAHMUX KOMMOHEHTOB. UT06bI 3awmtnte CYCB/Y ot
cucTemMaTUyeCcKnX 1 CrlyyaiHbIX OTKa3oB, JO/MKHbI NCMOMIb30BaTbCA AOMOMHUTEbHbIE CPEACTBA, TakMe Kak pesepBu-
poBaHMe. Ha npakTuke KO/IMYeCTBO AMana3oHOB ObI10 COKpalleHo A0 Tpex. OrpaHuyeHne MTTFd kaxgoro kaHana
MakCUMasibHbIM 3HayeHneMm, paBHbIM 100 feT. OTHOCUTCS K OfHOKaHas/IbHOW CBSi3aHHOW C 6e30MacHOCTbIO cucTeme
yrnpaB/ieHnsi, KOTopas BbINOMHAET PyHKUMIO 6e3onacHocTu. Bonee Bbicokne 3HaveHns MTTFd MOryT ncnonb3oBaTbecs
[O/151 OAVHOYHBIX KOMMOHEHTOB (CM. Tabnuuy D.1).

2 YKasaHHble B [@aHHOI Tabnnue rpaHuLbl UMeT TOYHOCTb 5 %.

[MCO 13849-1:2006. Tabnuua 5]
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G.3 inarHocTuyeckunii oxsat

CpepHee 3HayeHVe avarHocTuyeckoro oxeara ([0) onpefeneHo Kak OTHOLLEHNE MeXAy KOIMYeCTBOM O6HapyXeH-
HbIX OMacHbIX OTKAa30B 1 OGLUM KO/IMHECTBOM OMacHbIX OTKa30B creaylowymM obpasom ([0cp Ao/KeH 6bITb BbIYMCEH
0151 BCEro KaHana):

no1 002 [OK
MTTI_M T T~ __ MTTFau
AU 1 i 1

X w N+ MTTFa* - + MTTFM
B NICO 13849-1:2006. npunoxeHuve E, paccMOTpeHbl NpuMepbl 1 oueHkn 0.

Mocne 3aBepleHnsa aHanmsa [Ocp fo/mkHA ncnonb3oBartbes Tabnuua G.2. Ytobbl yCTaHOBUTL 0603HavYeHue ans
KaXA0ro kaHana.

Tabnnuyua G.2 — Mepa AnarHOCTUYECKOro oxsata

Ao

O603Ha4eHve [Jvana3oH
Hukakoi 0O <60 %
Hw3kunin 60 % SO0 <90 %
CpegHuii 90 % SO0 <99 %
Bbicokuii 99 % S A0

MpumevyaHnsn

14ns CYCB/Y. coCcTosILEero 3 HeCKO/IbKMX YacTeld, UCNOsb3yeTCs CpeaHnii anarHocTnyeckuii oxeart 40 cp BMme-
cT0 4O. n306paXkeHHOro Ha puUcyHke 5. pasgen 6 un E.2.

2 Bblbop anana3oHos 1O OCHOBaH Ha KIO4YeBbIX 3HaveHusx 60, 90 n 99 %, Takke UCMOMb3YeMbIX B APYTUX
cTaHgapTax (Hanpymep. M3K 61508). nmerowmx Aeno ¢ TectTamu OLEHKM anarHocTudeckoro oxeata. (1 — A0) ans
KOYEBbIX 3HayYeHUn 60, 90 1 99 %. dhopMupys CBOEro poga NorapnMUYECKyHO LKasTy, COOTBETCTBYIOLLYO orapud-
Muyeckoin Y33-wkane. 3HaveHne 0O meHee 60 % okasblBaeT NULlb HEGO/bLLOE BAUSHWE HA HAAEXHOCTb TECTUPY-
eMoli cuCTeMbl W. CriefoBaTesIbHO, Ha3bIiBaeTCA «HUKakoe». 3HaveHune 10 cebiwe 99 % ANA CNOXHBbIX CUCTEM OYeHb
C/IOXHO AOCTUYb. V3 NpaKTUYeCKUX COOBPaXKeHN KONIMYeCTBO AMana3oHoB 6bI10 COKPaLLLeHO 4,0 YeTbIpex. YkaszaHHble
B [J@aHHO Tabnvue rpaHuLbl UMET TOYHOCTb 5 %.

(MCO 13849-1:2006. Tabnmua 6]

G.4 OTka3 no obueli npuyunHe

OTka3 no obuweiri npuunHe (OOT) — OAMHOYHBIA OTKa3, KOTOPbIA NPUBOAUT K OTKa3y B ABYX Win 6onee KaHa-
nax. B M3K 61508-6:2010, npunoxeHue D. paccMoTpeHa nonHasa npoueaypa no peanunsauum mep npotus OOM. B NCO
13849-1 paccmOTpeH O6LMii MeTog, A/18 KomdecTBeHHOro onpegenerdvs OOTM (cMm. Tabnuuy G.3).

Tabnunya G.3 — KosmyecTBeHHas oLeHKa mep npegoTepalleHns OOr

NB Mepbl npegoTepaweHns OON OueHka
1 PaspeneHne/OTaeneHne

DU3NYECKOE Pa3fesieHne Mexay KaHa/iamy CUrHasoB: 15
- pasfeneHue B NPOBOAKe/Tpy6oNpoBoe:
- [OCTaTOYHbIV 3a30p M PACCTOsIHUE MEX Y NPOBOAHMKAMY Ha NMevaTHbIX nnarax

2 Pa3Hoo6pasue

Mcnosnb3ytoTesi pasHble TEXHONOrMU 1y hnsnyeckme NpUHLMNbI: 20
- NepBbIii KaHaN 3MEKTPOHHBbIN C BO3MOXHOCTBIO NPOrpaMMMpoBaHus, a BTOPOIi KaHa ONTUKO-
NPOBOAHOIA;

- cnoco6 3arnycka;

- AaBfieHne v Temneparypa.

V3amepeHvie pacCcTosHVA 1 AaBMIEHVS: ULMDPOBOE U aHASIOTOBOE.
KOMMOHEHTbI OT pa3HbIX Npov3BoAuTenei

3 MpoekTupoBaHue/MpunnoxeHne/OnbIT

3.1 3a|.|.w|Ta OT CKa4ykoOB HanpshkeHud, nepenagoB AaB/ieHUA U CKaYKOB TOKa U T. 4. 15
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OkoHuaHve Tabmmupl G.3

Ne Mepb! npegoTBpaLLieHms OO OueHka
3.2 Vcnonb3yemble KOMMNOHEHTbI TWATETbHO NPOBEPEHbI 5
4 OueHka/aHann3
YuTeHbl /M BCe pe3y/bTaTbl aHa/M3a BUAOB M NOCEACTBUA C60EB, UTOOLI N36exaTb C60eB Mo 5

obueli npuynHe?
5 KomneTeHTHOCTb/0By4eHne

Bbi i NPOEKTUPOBLLYMKM/ONepaTopbl 06y4YeHbl, YTO6bI MOHUMATL MPUYMHBLI U NOCNEeACTBUS 5
c60eB Mo 06WMM NpUYMHamM?

6 OkpyxatoLas cpesa

6.1 MpepoTBpalleHne 3arpsasHeHnsa 1 3/1IeKTpoMarHMTHas COBMECTUMOCTbL COr/1laCHO COOTBETCTBY- 25
IOLWYM cTaHdapTam.
XnAKOCTHbIE cUCTeMbI: hUbTpaumsa paboyeli cpeabl Noj AaBfeHNeM, NpeaoTBpaLleHne no-
nagaHus rpsasuv, ApeHax CxaTtoro Bo3dyxa, HanpvMep, B COOTBETCTBUM C TPeboBaHNSAMMK pas-
PaboTUMKOB K KOMIMOHEHTY, KacaloLLMXCS YNCTOTbI paboyeli cpeabl NoA, AaBIEHNEM.
ONEKTPUYECKME CUCTEMbI: MPOBEPEHA /I CUCTEMA HA 3MEKTPOMArHUTHYH YCTOMYMBOCTL CO-
r/1aCcHO COOTBETCTBYIOLMM CTaHAapTam?
[N KOMOGMHUPOBAHHBIX CUCTEM XUOKOCTHBIX U 3/1EKTPUYECKMX — 06a acnekTa JO/MKHbI ObITb
yuTEHbI

6.2 Opyrue BnvsHUA 10
CoOTBETCTBYET /I TPEGOBaHUS K YCTOMUMBOCTY OT BCEX COOTBETCTBYHOLUMX B/MSIHWIA OKpYXa-
oLer cpefbl, Taknx Kak TemnepaTtypa, yAapHas Harpyska, Bubpauus, B/laXKHOCTb? (COrnacHo
COOTBETCTBYIOLWMM CTaHZapTam)

Cymma [makcnmans-
HO JOCTMXN-
Mas — 100]
O6uwasn oueHka Mepbl npegoTBpateHns O0MM3)
65 n 6onee CooTBeTCTBYeT Tpe6oBaHNAM
MeHee 65 Mpouecc He ygancs -> BbliGepuTe AOMOHUTENbHbIE Mepbl

a) Ecim TexHMYecKne Mepbl He MOAXOAAT, TO 6a/1/1bl B 3TOW KOJIOHKE MOTYT 6bITh MOJTy4YeHbl B pesysibTare nosiHoro
pacuerta.

G.5 KaTteropusa cucremsl

Mocne 3aBeplueHns aHanmsa YMNb nnm Y33 HeobxoaMMo BOCMo/b3oBaTbea Tabnuuein G.4. Peanusaums npoekta
MOXeT BbINO/HATLCA Ha OCHOBE OMbITa, a KaTeropus Kaxgoro kaHasa MoXeT 6bITb BblbpaHa Ha OCHOBE HauYaslbHbIX OXU-
LaHwvii NpoekTa.

M3 Tabnuupl G.4 MOXHO onpefenvTb MakCMMalbHO AOCTWXMMOeE 3HauveHve Y33 O/1a npoekTa, 3afaB KaTeropuio
cuctembl. OCPMMTTF& Tak kak 3HaveHus YTB 1Y33 n3BecTHbl, TO 3TO MOMOXET ONpeAeUTb KaTeroputo peannsyemoro
npoekTa. Bonee Nogpo6GHO O BO3MOXHOCTSAX KaXKA0M KaTeropmm npoekta cm. Takke B NCO 13843-1:2006. 6.2.

Ta6nuua G.4 — CBA3b KaTeropuii cucteMbl €O 3HaveHusAMN Y33, A0 pu MTTFd Ana Kaxaoro kaHana

Katoopus B 1 2 2 3 3 4

[Ocp Hvikakoi Hvikakoii Huskmi CpepHuii Hunsknin CpepgHuii Bbicoknii

MTTFa s Kakaoro kaHana:

Hwu3kunin a He paccma- a b b C He paccma-
TpyBaeTcs TpuBaeTca

CpegHuii B He paccma- b C C d He paccwma-
TpyBaeTcs TpuBaeTcs

Bbicokuii He paccma- c c d d d e

TpyBaeTca

[MCO 13849-1:2006. Tabnuua 7)
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MpunoxeHne A
(cnpaBo4HOE)

CBe/leHNs 0 COOTBETCTBUM CCbINTOUHbIX MEX/AYHAPO4HbIX CTaHAaPTOB
MEXrocyAapCTBEHHbIM CTaHAapTam

Ta6bnnuya JA1L

O603HaueH1e CCbIIOUHOMO CreneHb O603Ha4eHVe 1 HaVibIeHOOAHVE COOTBETCTBYHOLLIETO
MeXayHapOoHOO CTaHaapTa COOTBETCTBUA MEXrocy/japCTBEHHOIO CTaHJapTa
ISO 13766 HoT FOCT 1SO 13766:2006 «MalinHbl 3eM/1epoliHble. dneKkTpomar-
HUTHas COBMECTMMOCTb»
1SO 13849-1:2006 oT FOCT I1SO 13849-1:2015 «be3onacHocTb MawwuH. [eTann cu-
CTeM ynpaB/ieHus, CBsi3aHHble C obecreyveHrieM 6e30MacHOCTU.
YacTb 1. O6Lme NpYHUMMNbI NPOEKTMPOBaHNS»
ISO 15998:2008 HoT FOCT ISO 15998:2008 «3emnepoiiHble MalwunHbl. CUCTEMbI
ynpaBfieHNss C WCMO/Ib30BaHNEM 3/1EKTPOHHbIX KOMMOHEHTOB.
Kputepmun adhhekTMBHOCTM M UCMbITaHNA Ha (PYHKLMOHaIbHYO
6e30nacHOCTb»
MpumevyaHne — B HacToAwel Tabnvue NCNONL30BaHO Crefytollee YC/I0BHOe 0603HaveHne CTeneHn co-

OTBETCTBUSI CTAHAAPTOB:
- HOT — nAeHTNYHbIE CTaHAAPTbI.
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