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MNpeguncnosne

1 NOATrOTOBJIEH OTKpbITbIM akLMOHEPHbIM 06LEeCTBOM «HayuHO-uccnegoBaTesibCKuii U MPOEKTHO-
KOHCTPYKTOPCKMIA MHCTUTYT MHbOpMaTM3auumn, aBToMaTm3aumnum 1 CBsA3M Ha Xesie3HO40POXHOM TpaHchopTe»
(OAO «HWMAC») n o06WecTBOM C OrpaHWYEHHOW OTBETCTBEHHOCTbIO «Hay4HO-NPOn3BOACTBEHHAA
komnaHma «CeA3bCepBuc» (OO0 «HIMK CBA3LCepBUC») Ha OCHOBE COOGCTBEHHOrO ayTeHTUYHOro nepeBoja
Ha PYCCKMIA A3bIK CTaHAapTa, YKasaHHOro B NyHKTe 4

2 BHECEH TexHM4Yecknm KOMMTETOM MO cTaHgapTusaummn TK 45 «XKene3HoA0pOXHbIA TpaHCNopT»

3 YTBEPX/JEH U BBEAEH B AEWCTBUE MNpukasom defepasibHOrO areHTCTBa MO TEXHUUYECKOMY
perynnpoBaHuio 1 MeTposiorum ot 23 HosA6ps 2012 r. No 1117-cT

4 HacTtosAwmin cTaHAapT sBNsSeTCA MOAUMULMPOBAHHBLIM MO OTHOLIEHUIO K MeXAyHapoAHOMY
ctaHgapty M3K 62236-3-2:2008 «KenesHble [OpOrn. OJieKTPOMarHUTHas COBMeECTMMOCTb. YacTb 3-2.
MopBwxHOM cocTaB. Annapatypa» (IEC 62236-3-2:2008 «Railway applications — Electromagnetic
compatibility — Part 3-2: Rolling stock — Apparatus») nyteM M3MeHeHUsi ero CTPYKTYpbl, a Takxe nyTem
BHECEHUS TeXHUYECKUX OTKIOHEHWUN W pefakuMOHHbIX WU3MEeHEeHWR, O6bACHEHMEe KOTOpPbIX NpUBEAEHO BO
BBE/leHUN K HacTOosLeMyY CTaHaapTy.

HavmeHOBaHWe HacTosAUWero craHgapTa W3MeHeHO OTHOCUTENbHO HavMeHOBaHWA MPUMEHEHHOTO
MeXxAyHapoaHoro ctaHgapta M3K 62236-3-2:2008 gna npuBeneHns B cootBetctBue ¢ FOCT P 1.5 (MyHKT
3.5).

Mpyv npvMeHeHWM HacToAWero craHgapTa pekoMeHAYyeTCA WCNOMNb30BaTb BMECTO CCbIIOYHbIX
MeXAyHapoAHbIX CTaHAapTOB COOTBETCTBYHOLME MM HauMOHa/IbHble CTaHAapTbl Poccuiickoii ®egepauun,
CBEeAEeHNA 0 KOTOPbIX NpUBeAeHbI B lONO/IHUTENLHOM NpuioxeHun A

5 Hactosawwuii cTaHAapT MOXeT ObiTb MNPUMEHeH Ha [06POBO/ILHON OCHOBe AN Cco6nlaeHns
Tpe6GoBaHMW 31EKTPOMArHUTHO COBMECTMMOCTN TEXHUYECKUX pernaMeHToB TaMOXeHHOro coto3a:

«O 6e30MacHOCTM Xe/1e3HOA0POXHOIO NOABMKHOIO CocTaBax;

«O 6€30MacHOCTN NHPACTPYKTYPbI XXENE3HOLOPOXHOIO TPAHCNOPTax;

«O 6e30MacHOCTY BbICOKOCKOPOCTHOTO )e1e3HOA0POXHOIo TpaHCMnopTa»

6 BBEJEH BIEPBbIE

WNHpopmauma 06 nsMeHeHusx K HacToAlWeMy cTaHAapTy nybnukyeTcs B exerogHo usgasaemom [pasuna
NpLUIBHEHNSA HAaCTOALWeEro craHgapTa ycTaHosneHsl B FTOCT P 1.0—2012 (pa3gen 8). MHdopmaumsa 06 U3rnBHBHUAX
K HacToAlweMy cTaHgapTy nybnukyeTcs B eXerogHom (N0 cCOCTOAHWIO Ha 1 sHBapa Tekywero Boja)
MH(OPMaLMOHHOM yKa3aTene «HauynoHanbHble CTaHAapThbi», a ouunanbHblil TEKCT U3MEHEeHW N NoNpaBoK — B
exemecayHoM hopmalMoHHOM ykasaTene «HauuoHanbHble cTaHAapTbi». B cnyyae nepecmoTpa (3ameHbl) wan
OTMeHbl HacCTOAWero craHgapTa cooTBeTCTBYyLWee yBefjoMeHne byaeT onybiMkoBaHO B 6avkalilleM Bbinycke
€XEeMeCAYHOro MHGOPMAaLMOHHOIO yKasaTensa «HauuoHanbHble cTaHgapTbi». CooTBeTCTBYyWLWAas MHPopMauus,
yBefjoM/ieHNne W TeKCTbl pas3MelialoTCA Takke B WHMOPMAaUWOHHOA cucTeme 06WEro nonb3oBaHWA — Ha
odmuymansHom caiiTe ®efepanbHOro areHTCTBa MO TEeXHUYECKOMY PerynvpoBaHui0 U MeTposorum B CeTu
MHTepHeT (gosl.ru)

© CraHpgapTuHdopm. 2014

HaCTOHLLWIVI CTaHOapT He MOXeT ObITb MOIHOCTBIO WM YaCTUYHO BOCnponsseneH, TupaxumpoBaH 1
pacnpocTtpaHeH B Ka4decTBe oq)mu,maanoro n3gaHna 6e3 paspewieHna d)e,qepaanoro areHTcrtea no
TEXHUYECKOMY peryamposaHuUio U MmeTposiormm
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CopepxaHune

1 O6nacTb NpUMEHEHUS..
2 HopmaTuBHbIE CCbIJIKW..
: 3 TepMuHbI 1 onpeaeneHns.
. 4 OBLUME MOSTOMKEHMS ..ottt s s
! 5 Tpe6oBaHMsa K AONYCTUMbIM YPOBHSAM 3/1€KTPOMAarHUTHbIX NoMeX,
co3gaBaeMbix annapaTtypoii 1 060pyA0BaHNEM Xe/1e3HOA0POXHOIO MOABMKHOTO
COCTaBA. METOABI MCTIBITAHMM .c..eciiiiiiiiietesee ettt et st
| 6 TpeboBaHMsa K annapatype n 060pyf0BaHNIO Mo YCTONUYNBOCTU K BHELLIHUM
3/1eKTPOMarHUTHbIM BO3AeNCcTBUAM. MeToAbl UCNbITAHUIA....
MpunoxeHne A (cnpaBo4Hoe) MpuMepbl annapaTypbl U NOPTOB..
MpunoxeHne AA (cnpaBoyHOe) DNeKTPOMarHUTHbIE NMOMEXM Ha NopTax BBOAA
CUrHaUI0B CBSA3U U ynpasB/ieHns YCTPOCTB 6e30nacHoOCTU
Xesie3HOA0POXKHOro NOABMXHOIO cocTaBa
Mpunoxenve OB (cnpaBo4HOe) OpUTMHAa/IbHbBIN TEKCT
M3MEHEHHbIX NMOJSIOXEHU NPUMEHEHHOIO MeXAyHapoAHOro ctaHaapTa
MO3OK 62236-3-2:2008......cciiiiiiiiiiiiiii
MpunoxeHne [B (cnpaBoyHoe) VcktoUeHHbIe MNOI0XeHUs NPUMEHEHHOTo
MexayHapoaHoro ctaHgapta MOK 62236-3-2:2008........ccccveviieeiiiiieennns
MpunoxeHne Al (cnpasBo4yHoe) CBeAeHUA O COOTBETCTBUU CCbITOYHbIX
HaLMOHa/IbHbIX N MEeXrocyAapCTBEeHHbIX CTaHA4apTOB MeXAyHapo4HbIM
cTaHgapTam, UCMOJIb30BaHHbIM B Ka4eCTBE CCbI/IOYHbIX B
NPUMEHEHHOM MEXAYHAPOAHOM CTAHAAPTE ...ocooiiiiiiiiieiicieeee e
MpunoxeHne A (cnpaBo4yHoe) ConocTaB/ieHVe CTPYKTYPbl HACTOALLErO
cTaHAapTa CO CTPYKTYpPOi MPMMEHEHHOro MeXAyHapoAHOro ctaHgapTa
MOK 62236-3-2:2008......ceiiiiiiiieiieeeiiit et
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BeBepeHve

Hactoawmin ctaHgapT sBAsSeTCA 4YacTbl0 Cepun  CTaHAapTOB, YyCTaHaBMMBalOWMX  HOPMbI
3/1eKTPOMArHUTHbIX MOMEX OT MOACUCTEM  WHAPACTPYKTYPbl  Xe/e3HO4OPOXHOro  TpaHcrnopTa M
)Xes1e3HO40POXHOT0 MOABVXHOIO COCTaBa, 3/1IeKTPOMArHUTHbIX MOMEX U NMOMEXOYCTOMYMBOCTM annapaTypbl
1 060pyA0BaHNS XeNe3HOA0POXHOro NOABMXHOIO COcTaBa.

[na yyeTta TexHonormm paboTbl Xesie3HbIX gopor Poccuiickoli ®egepaumn, a Takke TpeboBaHWii Mo
obecrievyeHnto 6e30MacHOCTU Xesle3HO4O0POXHOIo NOABWKHOrO COCTaBa, Xesle3HOLO0POXHOW aBTOMAaTUK/ U
TenemexaHukn 1 esie3HO40POXHOW 3NeKTPOCBA3M B HACTOAWMNA CTaHAapT BK/IOYEHbl AOMONHUTENbHbIE
NoNOXeHUs 1 TpeboBaHWSA, KOTOPbIe OTCYTCTBYHOT B MPUMEHEHHOM MeXAyHapoaHoMm cTaHgapTe M3K 62236-
3-2:2008. o TeKCTy OHW BblfeNeHbl NyTEM 3aK/OYEHUS B PaMKM U3 TOHKUX NUHWIA, a uHdopmauusa c
06BbACHEHNEM NPUYUH BK/IIOUYEHWUST 3TUX MOJIOXKEHUI NpuBefeHa B BuAe MpMMeYaHuii, KoTopble pasMelleHbl
nocsie COOTBETCTBYIOWMX AOMOSHeHUI (ab3aua, TEPMUHOMNONMYECKOW cTaTbM), WAN B BuAe MOSICHEHMUS,
NpPUBOAMMOro B CKOGKax Mnocrsie 3arofioBka AONOSHUTENBHOTO pasgena (nogpasaena, nyHkTa).

B HacTosWMA cTaHAapT BBeAEHO [JAOMNOMHUTEeNbHOe npunoxeHne [LA (cnpaBo4YyHOE), B KOTOPOM
npuBeAeHbl OPUEHTUPOBOYHbIE 3HAYEHUS HOPM 3/1IEKTPOMAarHUTHbIX BO34eNCTBUIA Ha NOPTbI BBOAA CUTHAIOB
CBSI3N W YNpaB/IeHNs1 YCTPOWCTB 6e30MacHOCTU XesIe3HOAOPOXHOIo MOABMKHOIO cocTaBa (60pTOBbIX
YCTPOWCTB CUCTEM aBTOMATMYECKOW JIOKOMOTUBHOW CUrHasiMsauum) un nopsiaok mx pacyeta. Hopwbl
371eKTPOMArHUTHbIX BO3AEACTBUI NAaHNpyeTCcA BBECTM NOC/e MONYYEeHUA NOATBEPXAEHUS WX 3HAYeHWUi no
pe3ynbTataM MCMbITaHWI NOABWKHOIO CoCTaBa Ha CeTu Xefe3Hblx Aopor Poccuiickoit degepaumu.

ConocTaB/ieHe CTPYKTYpbl HacTOslWero craHgapTa, U3MeHeHHOW B COOTBETCTBME C TpeboBaHUAMMN
FOCT P 1.7 (n.7.7), cO CTPYKTYpOii MNPUMEHEHHOIO MeXAyHapoAHOro cTaHgapTa M3K 62236-3-2:2008
npueegeHo B Tabnuue A/4.1.

B HacTosuwem cTaHfapTe CCbIIKM Ha MeXAyHapogHble cTaHAapTbl 3aMeHeHbl CCbIJIKaMu Ha
HauMoHanbHble cTaHdapTbl Poccuiickoii ®degepaunn. CBefeHMss O COOTBETCTBUM MeXAYyHApPOAHbIM
cTaHfapTaM HauuoHanbHbIX CTaHA4apToB Poccuiickoi depepaunm, WUCNOAb30BaHHbIX B HAaCTOALWEM
CcTaHfapTe B KaueCcTBe HOPMAaTMBHbIX CCbI/IOK, NpuBefeHbl B Tabnvue Ar.1. BBefeHbl HOPMaTUBHbIE CCbIIKN
Ha FOCT 30372—95/IOCT P 50397—92 B 4aCcTW MPUMMEHEHHbIX TEPMWHOB W OMNpPeAesieHni: Ha
FOCT P 8.568—97 B uenax cobnogeHns 3akoHopgaTesnbcTBa Poccuiickoii depepaunm 06 obecneveHumn
efVHCTBa N3MepeHUiA.

B HacTosWwem cTaHgapTe HEKOTOPble MONOXEHUSA N CTPYKTYPHbIE 3/1EMEHTbl NPUBEAEHBbI B pefakumu,
OT/INYHOW OT MeXAyHapoaHoro cTaHgapta MOK 62236-3-2:2008. N5 BblAeNEHUS 3TUX TMOJIOXEHUA 1
CTPYKTYPHbIX 3/1IEMEHTOB WCMNOJIb30BaHa MONyXUPHass BepPTUKasibHas JIMHUA, KOTOpas pacnosioxeHa Ha
NosSX W3MEHEHHOro TeKCTa, OOBACHEHWSA MNPUYMH BHECEHUS TeXHUYECKUX OTKNOHEeHW npuBefeHbl B
npuMeYaHuaX Mocsie M3MEeHEHHOro TekcTa. OpUrMHasTbHbI TEKCT 3TUX CTPYKTYPHbIX 3/1EMEHTOB
NPUMEHEHHOro MeXxayHapoaHoro ctaHgapta MOK 62236-3-2:2008 npusegeH B npuioxeHuun Ab.

B HacTosdwem ctaHgapTe OTHOCUTENIbHO MPUMEHEHHOIo MeXxAyHapoAHoro ctaHpgapta M3K 62236-3-
2:2008 n3MeHeHbl OTAesbHble (hpa3bl (CN0Ba, 3HaYeHMe nokasaTtesieli, CCbIIKM), MO TEKCTY OHW BblAeSEHbI
KYpCuBOM. Takxe B TEKCT HacTOsLero crtaHgapTa BK/IOYEHbI ONONHUTENbHbIE cnoBa (hpasbl, NnokasaTenun
CCbINIKM) AN yyeTa MOTPeGHOCTell HauMoHasibHOM SKOHOMUKM Poccuiickol ®epepaumyn n ocobeHHOCTel
pOCCUIACKOWN HauMOoHa/IbHOW CTaHA4apTU3aLumm, KOTopble MO TEKCTY BblAeNeHbl MONYXUPHbIM KyPCUBOM.

B HacTosAwwii cTaHgapT He BK/IOYEHbl HEKOTOPble TMOJIOKEHUS U CTPYKTYPHblE  3/1IEMEHTbI
NPUMEHEHHOro  MeXAyHapoaHoro craHgapTa MO3K 62236-3-2:2008. Hocsiwme WHMOOPMATUBHBLIA 1
nosecTBOBaTe/bHbI XapakTtep. CTPYKTYPHbIe 3/1IeMEHTbI, HEe BK/IHOYEHHblE B OCHOBHYIO YacTb HacTOSLero
cTaHgapTa, npueefeHbl B NpuioxeHun AB.

B Tabnuuax 1-8 HacToswero craHgapTa OTHOCUTENbHO MPUMMEHEHHOTO MeXAyHapoAHOro ctaHgapTa
M3K 62236-3-2:2008 nonoca yactoTt oT 9.000 go 150.000 Ky UckoUveHa.
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HALUWOHA/NbHbLIAN CTAHOAAPT POCCUWCKOWN ®GEAEPALUNN

COBMECTUMOCTb TEXHNYECKUX CPenCTB 3/1eKTpOMarHnTHas

CUCTEMbl N OBOPYAOBAHWE
XENE3HOAOPOXHOIO TPAHCIOPTA

Yactb 3-2
MoaBwXHOW cocTaB. Annapatypa v o6opyaosaHue
TpeboBaHMA U MeTOAbI UCNbITaAHWU

Electromagnetic compatibility of technical equipment. Railway systems end equipment. Part 3-2 Rolling stock.
Apparatus and equipment. Specifications and test methods

JNata BBepeHusa - 2014 - 01 - 01

1 O6nacTb NpUMeHeHnUs

HacToswumii cTtaHOapT SiBAsSieTCA 4acTbio CepuM CTaHAapToB, YCTaHaB/MBalOLWWX Tpe6oBaHWA B
0611aCcTV 3/1eKTPOMAarHUTHON COBMECTVMMOCTUN Ha XXele3HOA0POXHOM TpaHCnopTe.

HacTosawwuii cTaHAapT ycTaHaBnuBaeT TpeboBaHMs K AOMYCTUMOMY YPOBHIO 3/1€KTPOMarHUTHbIX
rnoMex M K MOMeX0yCTOMYMBOCTU annapaTypbl U 060pyAoBaHUSA, NpeAHasHauYeHHbIX 4718 UCMOMb30BaHNsA
Ha )Xe/1e3HO40POXHOM MOABWKHOM COCTase: onpeesisieT npasuia u MeToAbl NCMbITaHWIA.

JonycTMble  ypOBHW  3/1EKTPOMArHUTHbIX MOMeX W  MOMEXOycTOWUYMBOCTL — annapatypbl  W©
o6opyAoBaHua MNpeAcTaB/iAlT coboli cucteMy B3aMMOYBSi3aHHbIX HOPM, obecneuuBalollyt0 MCMpasBHOe
PYHKLMOHMPOBaHWe YCTPOCTB Npu MellaroLlemM BO34eliCTBMN 3N1eKTPOMarHUTHbIX MOMeX.

HopMmbl  2/1eKTPOMarHUTHbIX MOMeX He MNPUMEHSIOT K MNepexoAHbIM Mpoueccam Mpu 3anycke W
OCTaHOBKe annapaTtypbl 1 060pyA0BaHUS.
HacToawmii ctaHaapT NpUMeHsA0T coBMmecTHO ¢ TOCT P 55176.1 (M3K 62236-1).

MpumeuvaHune - B pasgen 1 npuMeHeEHHOro mMexayHapogHoro ctaHgapta M3K 62236-3.2:2008 BHeceHb!
peAakunoHHble NpaBku AN NpuBefeHus B cooTBeTcTBMe c Tpe6oBaHusimu FOCT 1.5 (pasgen 4), WCKIOYEH TekcT
noBecTBOBaTE/IbHOrO XapakTepa, KacaloWwuiicad MeToAMKM NpPOBeAEeHWs WCNbITaHWA, WUCKIIYEHO YMNOMWHAHWe O
paccmaTpuBaeMoM [uanasoHe 4acToT, Tak Kak [uManasoH 4acToT ykasaH B TeKCTe HacToAlwero craHgaprta
NPUMEHUTENbHO K KaXA0MY BUAY UCMbITAHWUNA.

2 HopmartuvBHble CCbI/IKM

B HacTosilem cTaHgapTe UCMNo/b30BaHbl HOPMaTUBHbIE CCbIJIKM Ha cneyloume cTaHaapTbl:

FOCT P 8.568—97 TlocygapcTBeHHass cucTeMa ob6ecrneyeHUs eauHCTBa W3MepeHui. ATTecTauus
ncnbiTate/IbHOro 060pyAo0BaHus. OCHOBHbIE MOMOXKEHUSA

FOCT P 51317.4.2—2010 (M3K 61000-4-2-95) CoBMecCTUMOCTb TEXHNYECKUX cpencte
3/1eKTPOMarHnTHas. YCTOMUYMBOCTb K 3/1EKTPOCTAaTUYECKNM pa3psagam. Tpe6oBaHUSA 1 MeTOAbl UCTIbITaHW

FOCT P 51317.4.3—2006 (M3K 61000-4-3:2006) CoBMeCcTUMOCTb TEXHNYECKNX cpeacTs
a/leKTpoMasiWTMas. YCTONUMBOCTb K PaMo4acTOTHOMY 3/1eKTPOMarHMTHOMY nosto. TpeboBaHUA 1 MeToabl
ncnbITaHWi

FOCT P 51317.4.4—2007 (MK 61000-4-4:2004) CoBMeCTUMOCTb TEXHNYECKNX cpencTs
3M1eKTPOMArHnTHas. YCTOMUMBOCTb K HaHOCEKYHAHbIM WMMY/NbCHbIM MoMexaM. Tpe6oBaHWA U MeToAbl
ncnbITaHiA

FOCT P 51317.4.5—99 (M3K 61000-4-5-95) CoBMecTUMOCTb TEXHNYECKNX cpeficTs
3/1eKTPOMarHuTHasl. YCTOWUMBOCTb K MUKPOCEKYHAHbIM UMMY/IbCHbIM MOMexam 6O0/blIOW  3Hepruu.
TpeboBaHUA 1 MeTOAbl UCMbITaHN

N3paHue ouumnansHoe
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FOCT P 51317.4.6—99 (M3K 61000-4-6-96) CoBMecTUMOCTb TeXHUYECKMX cpencrts
3/1IeKTPOMarHUTHas. YCTOMYMBOCTb K KOHAYKTMBHbIM —MOMexam, HaBeAeHHbIM pPafMovyacTOTHbIMU
3M1eKTPOMAarHMTHbIMU NONAMU. TpeboBaHNA 1 MeTOAbl UCTbITAHNA

FTOCT P 51317.6.1—2006 (M3K 61000-6-1: 2005) CoOBMECTUMOCTb TeXHUYECKUX CpPeacTB
3/1eKTPOMarHuTHas. YCTOMUMBOCTb K 3/1IEKTPOMarHUTHbIM MOMexam TeXHUYECKUX CPeACTB, MPUMeHsieMbIX B
XUNbIX, KOMMEPYECKMX 30HaX M NPOU3BOACTBEHHbLIX 30HaX C Ma/lbiM 3HepronoTpebneHvnem. TpeboBaHUs U
MeTOZbl UCMbITaHWUI

FOCT P 51318.11—2006 (CWCNP 11:2004) CoBMeCcTMMOCTb TEXHUYECKNX cpefcTs
3nleKTpomMarHuTHas. [MpoMbILWIEHHbIE, HayuYHble, MefuuuHCKue n 6biToBble (MHMB) BbiCOKOYACTOTHbIE
ycTpoiicTBa. Pagnonomexun nHayctpuasibHble. HOpMbl 1 METOAbI N3MepeHuii

FOCT P 51318.22—2006 (CUCIP 22-2006) CoBMecTUMOCTb TeXHNYECKNX cpencrts
anekTpomarHutHasa. O6opyAoBaHvMe WHOPMALMOHHBLIX TEXHOMOMMA. Pagnonomexu WHAYCTpUasibHbIe.
HopMbl 1 MeToAbl N3MepeHniA

FOCT P 55176.1—2012 (M3K 62236-1:2008) CoBMeCcTMMOCTb TEXHNYECKNX cpencrts
afiekTpomMarHuTHasa. CucTembl U ob6opyaoBaHMe Xesle3HOA4O0POXHOro TpaHcnopta. Yactb! O6uwwme
MNoNoXeHns

FOCT P 55176.3.1—2012 (M3K 62236-3-1:2008) CoBMecCTUMOCTb TEXHNYECKNX cpeacTs
3aneKTpomarHmTHas. Cuctembl M 060pyaoBaHue Xenes3Ho[40pPOoXHOro TpaHcnopTta. Yactb 3-! MoaBukHOM
cocTaB. Tpe6oBaHUA 1 METOAbI UCMIbITAHWI

FOCT 30372—95 N'TOCT P 50397—92 COBMeCTUMOCTb TEXHUYECKUX CPEeACTB 3/1IeKTPOMarHuTHas.
TepMUHbI 1 onpeaeneHns

MpumMeyvyaHwue - MNpy NONb30BAHNN HACTOSLMM CTaHLAPTOM Lienecoo6pasHo NpoBepuTb AelicTeue
CCbIJIOYHbIX CTaH4AapTOB B WH(OPMALMOHHOW cucTeMe O6LLEro MoMb30BaHWS - Ha oduuManbHOM  caiiTe
defiepanbHOro areHTCTBa N0 TEXHUYECKOMY PeryiMpoBaHuio U METPOIorMK No cTaHAapTusauyum 8 cet MIHTepHeT unn
No eXerogHo M3gasaemMoMy MHGOPMAaLMOHHOMY yKasaTenio «HaluoHanbHble CTaHAAPThi», KOTOPbIN ONy6/MKOBaH MO
COCTOAIHMIO Ha 1 sAHBapsA Tekywero roga, W N0 BbiMyCkaM €XEeMeCS4YHOro WH(OPMaLMOHHOIO YykasaTens
«HauuoHanbHble cTaHAapTbl» 3a Tekylwuii rog. ECiM  3aMeHeH CCbIMOYHbIA  CTaHAapT, Ha KOTopblii AaHa
HeAaTUpoBaHHasA CCbiNKa, TO PEKOMEHAYETCA UCMO/b30BaTh [eCTBYIOLLYI0 BEPCUIO 3TOr0 CTaHAapTa C y4eToM BCex
BHECEHHbIX B JaHHY0 BEPCUI U3MEHEHW. EC/M 3aMEHEH CCbINOYHbIA CTaHAAPT, Ha KOTOPbIi faHa AaTupoBaHHas
CCbl/IKA, TO PEKOMEHAYETCS MCMO/b30BaTb BEPCUMI0 3TOr0 CTaHAApTa C YKa3aHHbIM BbllE TO4OM YTBEPXAEHUS
(NpuHATMA). Ecnu nocne yTBEpXAEHWS HACTOsILLEro cTaHAapTa B CCbIIOYHbIA CTaHAapT, Ha KOTOpbIi faHa
[laTUpOBaHHas CCblJika, BHECEHO W3MEHeHWe, 3aTparvBaloliee MO/I0OKEeHUe, Ha KOTOpPOe faHa CCblfka, TO 3TO
NosoXeHne pekoMeHAyeTcs NPUMEHsTb 6e3 yyeTa [aHHOro W3MeHeHWUs. ECnu cCbinouyHblli cTaHAapT OoTMeHeH 6e3
3aMeHbl, TO MOJIOXEHNE, B KOTOPOM JaHa CCblfika Ha HEFO, PEKOMEHAYETCS NPUMEHSTH B YaCTW, HE 3aTparvsatoLieit
3TY CCbIIKY.

3 TepMuHbI 1 onpeaeneHns

B HacToswem craHgapte TMpUMeHeHbl TEePMUHbI MO FOCT 30372/TOCT P 50397. a Takxe
cnegyroume TEPMUHbI C COOTBETCTBYIOLWLMMU OnpeaesieHNAMN:
3.1

Xene3HOLOPOXHbIA MOABWXKHOW cocTaB: JIOKOMOTUBbI, MOTOPBAroHHbIN MOABWXHONM COCTaB,
naccaxupckme BaroHbl JIOKOMOTMBHOW TAMM, T[Py30Bble BaroHbl, CneunasbHbIl Xene3HO40POXHbIN
NoABUXHOW COCTaB.

MpumeyaHne — [aHHblli 0606LWEHHbI TEPMUH A1 BCEX BWUAOB MOABMXHOIO cocTaBa
BBeJeH B HaCTOAWMIA cTaHO4apT AOMNOSIHUTENIbHO MO OTHOLIEHUKD K MPUMEHEHHOMY MeXAyHapoAHOMY
cTaHgapTy MOK 62236-3-2:2008 ansa ygob6ctBa U3N0XeHUS.

3.2 annapatypa n o6opygoBaHue: TexHu4eckne cpeacTBa, NpeaHasHavYeHHble A5 UCMOo/Ib30BaHNs
Ha Xes1e3HO40POXHOM MOABUMXHOM COCTaBe, KOTOpble CMNOCOGHbI CO34aBaTb 3/1IEKTPOMArHUTHbIE MOMEXU 1
(Mnun) KayecTBO (PYHKLMOHMPOBAHMUSA KOTOPbIX 3aBUCUT OT BO3AENCTBUA BHELLIHUX 3/1IEKTPOMAarHUTHbIX NMOMeX.

3.3 nopT: MpaHuua Mexay annapaTypoli (060pyaoBaHNeEM) Xesle3HO40POXHOI0 NOABMKHOIO CcOoCTaBa
N BHeLIHel 3NeKTpoMarHUTHOW cpefio unwm Apyroli annapatypoi nnn obopyaoBaHUeEM (3aXMM, pasbeMm,
K/1leMMa, CTbIK CBA3W U T.A4.).

MpumeuyaHune — lMNpumMepamu NOPTOB SBASIOTCSA MOPTbI INEKTPONUTAHUS TATOBOrO 060pYA0BaHUs, NOPTbI
BBOJA - BbIBOAA CUTHA/IOB.
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3.4 nopT kopnyca: ®u3anyeckas rpadHuua annapatypbl U 060PYAOBaHUSA Xe/1e3HOLOPOXHOro
NoOABWXHOMO COCTaBa, Yepes3 KOTOPYIo MOTyT U3/ly4aTbCa CO34aBaeMble annaparypoi 1 060pyfoBaHneM um
NPOHVKaTb BHELWHWE 3/1IEKTPOMAarHUTHbIE NoJis.

MpumevaHunsn
1 OCHOBHble TUMbl NOPTOB AJ1A annapaTypbl MOABUXHOIO cocTaBa Npe/jcTaB/ieHbl Ha pUCyHke 1.
2 TunnyHble NpUMepbl annapaTtypbl NOABMXHOIO COCTaBa C €€ NMopTamMu U3M0XKEHbI B NPUTOXEHUN A.

MopT kopnyca

MopT anekTponuTaHus
TAroBoro o6opyaoBaHus
MOCTOSIHHOTO WK
nepeMeHHOro Toka

MopT 3a3emMnieHna

MopT aneKkTponuTaHus

AnnapaTtypa v 060 OoBaHue MopT BBOAA - BbiBOAA
BcCromoraTtesibHOro patyp PYA p A A
NOABVMXHOTO CUrHa/10B CBA3UN N
o60pyAoBaHNA NOCTOAHHOIO
cocTaBa ynpasrieHus

nan nepemMeHHoOro Toka

MopT BBOAA - BbIBOAA
MopT anekTponuTaHus oT CUTHaI0B KOHTPO/A 1
aKKyMy/IITOpHOI 6aTapen “3MepoHusa

PucyHoOK 1 - OCHOBHble TUMbI NOPTOB
4 O6Lue NoNoXeHUs

4.1 W3MepeHUs1 3/1EKTPOMArHUTHbIX MOMEX W MOMeX0YCTOMUMBOCTU MNPOBOASAT NPU MPUEMOYHbIX
UCMbITAHUSIX MEepPBOro OMbITHOrO 06pasua Kaxaoro Buaa annaparypbl U 060py[0BaHNs XeNe3HOL0POXHOro
NoABWXHOIO COCTaBa, W3MEpPEeHUs1 3MEKTPOMarHUTHbIX MOMeX W nopsiiok oT6opa o06pas3uoB npu
nepuoanyecknx W TUMOBbIX WCMbITAHUAX - B COOTBETCTBUM C TEXHWYECKMMMU YC/IOBUAMU  Ha
COOTBETCTBYIOLWMIA BUA NOABMXHOIO COCTasa, annapaTtypbl 1 060pyA0BaHUs.

NMpumeuaHue — TIOIOKEHUSI [AHHOTO MNYHKTA OTKOPPEKTUPOBaHbl OTHOCUTE/NIbHO MPUMEHEHHOTO
MexAyHapo4Horo craHgapta M3IK 62236-3-2:2008 B cCOOTBETCTBMM C 3aKkoHogaTenbcTBOM Poccuiickoii ®epepauun o
TEXHUYECKOM PEerysimpoBaHuim.

4.2 CpepcTBa M3MeEpPeHUi, NpMMeHsieMble MpU UCMbITaHUSX, AO0/DKHbI ObITb YTBEPXAEHHOro Tuna un
NnoBepeHbl, a UcnbiTaTeNlbHOe 060pyA0BaHNe A0/IKHO ObITb aTTecToBaHO B cooTBeTcTBUN ¢ TOCT P 8.568.

MpumeuvaHune —  Tpeb6oBaHMA [aHHOrO MyHKTA ABAAKTCA AONOHUTENbHLIMA  OTHOCUTEsIbHO
TpeboBaHNii NPUMEHEHHOTO MeXAyHapoaHOoro cTaHgapTa M3K 62236-3-2:2008 1 BKIOYEHbI B HACTOALWMNIA cTaHAapT B
Lensx co6noaeHns  3akoHogatenbcTBa Poccuiickoit defepaunn 06 obecneyeHnn eauHCTBA U3MEPEHMUIA.

5 Tpe6oBaHUsi K  AOMYCTUMbIM  YPOBHSIM  3/IEKTPOMArHUTHbLIX  MOMeX,
co37aBaeMblxX annapatypoit 1 06opyaoBaHUEM >Xesle3HOAO0POXHOIo MOABUXHOTO
coctaBa. MeToAbl UCMbITAHWUIA

3HayeHMs [OMYCTUMbIX YPOBHEN 3/1eKTPOMAarHUTHbIX MOMEX. co3faBaeMblx annapatypoi u
o60pyA0BaHNEM XeNe3HOA0POXHOrO MOABMXHOIO COCTaBa, HOPMUPYEMbIE MOIOChI YACTOT, @ TakXXe CCbIIKU
Ha OcHOBoOMosaraloLmne cTtaHAapThl NpuBeAeHbl B Tabnuuax 1 -7 &

WcnbiTaHns annapatypbl M 060py[oBaHMs, BXOAAWMX B cdepy [AeicTBMA [aHHOrO cTaHaapTa,
BbINOJIHAIOT METOA4O0M MOC/1e40BaTeIbHOr0 U3MEpPEeHUss 3/IEKTPOMarHUTHbLIX MOMeX Ha BCexX nopTax, A/isi
KOTOPbIX YCTaHOB/IEHbI HOPMbI.

Ecnu annapatypa v o6opyAoBaHve SABASIOTCA 4acTbio CUCTEMbl WAW MOFYT ObiTb MOAK/IOUEHbI K
Opyromy (80NonHUTENbHOMY) 060pyAOBaHMIO MOABUXHOIO COCTaBa, TO OHU AOJ/DKHbI UCMbITbIBATLCA NpU
MUHUMabHOM’ KOHdUrypaumm  AOMNoNHUTENIbHOrO  obopydoBaHusl,  obecneyunBatoLLel npoBepKy
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Heob6xoaMMbIX NOPTOB B cooTBeTCcTBUM ¢ TOCT P 51318.22.

VI3MepeHus AO/MKHbI BbINO/HATLCA B persiaMeHTUpyeMbIX YC0BUSAX, OnpefesieHHbIX yKa3aHHbIMU B
Tabnuuax 1-7 ocHoBononarawwWmMm cTaHgapTamm Ana Kaxaoro Buga 3NeKTpoMarHUTHbIX NOMeX.

McnbiTaHna [O/MKHbI NPOBOAUTBLCA NPUY HOMWUHA/IBHOM  HarnpsbkeHUu nuTaHus, ecniv HeT Apyrux
yKasaHuii B OCHOBOMoO1araloLem craHgapTe.

MeToabl UCMbITaHWI A WU ONUCaHWE UCMbITaTe/IbHbIX YCTAHOBOK MNpuBeAeHbl B OCHOBOMOarawLwmx
cTaHgapTax, CCbIIKM Ha KOTOpble AaHbl B Tabnuuax 1-7.

CopepxaHve ocHoBONoMarawwux CTaH4apTOB B HacToslWeM cTaHfapTe He MOBTOpseTcs, O4Hako
AaHbl MONPaBKN UAW AOMNOHUTENIbHasA MHOPMaLMs, KOTOpble HEO6X0AMMbI A1 NPaKTUYeCKon peanunsaumm
[AHHbIX UCNbITAHWIA.

Tabnuuya 1 — 3nekTpoOMarHUTHble nomexun. [opTbl 3NEKTPONUTaHMA TAroBOro o6opyaoBaHus
nepemMeHHOro Toka
OcHoBononaratwoLui
MopTt Monoca yvacTorT, Ky Hopmbli u4
cTaHpapT
0.016-0.034 4 MeTopg ucnbiTaHun
BbICOKOBO/IbTHOE Hopwmbl 6yay T 6yneT BBeaeH
coefuHeHue, co 0.062-0.088 n BBefeHbl nocne 2015 r. O/lHOBPEMEHHO C
CTOPOHbI 2 BBOJ0B HOPM
rnogkr*oue»msi 0.167-0.184 >
TCXONPUEMTKA.
nepea (unbTpom 2124.000-2156.000 1 Mo FOCT P 55176.3.1 rOCT P 55176.3.1
(nopT 3 Ha pucyHKkax  151725.000-156025.000" (nogpasgaen 4.3)
Al . A2 A3)
Hopmbl He
150.000-30000,000 > p oTcyTCcTBYeT
ycTaHaB/MBaKTCA

Monockbl YacTOT NpuBeAeHbl NPLIIEHNTENbHO K TeXHUYECKUM cpeAcTBaM, NPUMEHSiEMbIM Ha MOABUXHOM
cocTase B Poccuiickoli depepauun.
‘ MNopsgok pacyeTa BEIMYMHBI NOMEXU U OPUEH T UPOBOYHbIE 3HAUYEHWSA HOPM NpUBEAEeHbl B MPUNoXeHun JA.
MpnmeuaHune — Hopmbl Ha KOHAyXTUBHbie BY nomexm He ycTaHaBnuBalwTca. Annapatypa U
o6opyAoBaHue Npu KX pasmelleHnn COBMECTHO C Apyroit annapaTypoii u o6opyfoBaHWEM Ha Xene3HOLOPOXHOM
NoABWKHOM cocTaBe AO/DKHbI YA0BIETBOPATL HOpMam nomexosmuccumn. no FOCT P 55176.3.1 (pasgen 4),

Ta6bnuuya 2 — OnekTpoMarHUTHble MoMexu. [lopTbl 3NEKTPOMUTaHUs TAroBOro 060pyAOBaHUs
NMOCTOAHHOIO TOKa
OcHoBoOMonarawLnn
MopT Monoca yacTorT, KI'y, Hopwmbl W
cTaHfapT
0.041-0.059 n
MeTopg ucnblTaHui
BbICOKOBO/IbTHOE . Hopmb! 6yayT 6yAeT BBEAeH
coeanHeHue, co 0.062-0.088 BBefeHbl nocne 2015 O[IHOBPEMEHHO C
CTOPOHbI r.2a BBOJOB HOPM
nogkn4yeHns 0.167-0.184 4
TOKOMPUEMHMKA, : :
"epeﬂ3¢“”"TP°"" 2124.000-2156.000 "
(nopT 3 Ha pucyHke 151725.000-156025.000" M0 FOCTP 55176.3.1 FOCT P 55176.3.1
A4d) (nogpasgen 4.3)
150.000-30000,000 Hopmbi He oTcyTCTBYET
ycTaHaB/MBalTCsA

Monockbl YacTOT NpMBEfEHbl NPYMEHNTENbHO K TEeXHUYECKUM cpefcTBaM, NPULLIHAEMbIM Ha NOABMKHOM
cocTase B Poccuiickoli ®egepauun.
3 TlMopsagokpacyeTa BE/IMYNHBI NOMEXU N OPUEHTMPOBOYHbLIE 3HAYEHUA HOPM NPUBEEHbBI B NpUoxeHun JA.
MpumevyaHne — Hopmbl Ha KOHAYKTMBHble BY nomexu He ycTaHasnusawoTcs. O6opyfosBaHue npu ero
pasmelleHun ¢ apyruM o6opyfoBaHNeM Ha NOABWXHOM COCTase [O/IKHO YA0BNETBOPATb HOPMaM NMOMeX03MUCUM MO
FOCT P 55176.3.1 (pa3gen 4).

B paspgen 5 HacToAwew cTaHgapTa OTHOCUTENbHO MPUMEHEHHOK MexAyHapofHow cTaHgapTa M3K 62236-3-2:2008
[lONONTHUTENbHO BBeAeHa Tabnuua 3. BkNyvalowas Tpe6oBaHWs Kk annapatype W 060pyAOBaHUI0, YCTAHOBNIEHHBIM HAa aBTOHOMHOM
noABWXHOM cocTase. Hymepauus Ta6nuy 3-9 NpUMeEHEHHO MeXAYHapo/HOK cTaHjapTa U3MEeHeHa COOTBETCTBEHHO Ha 4 - 10.
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Ta6nunuya 3 — 3neKTpoMarHATHble Momexu. MopTbl 3/1EKTPONUTaHNSA TArOBOTO O60PY/OBaHUA aBTOHOMHOrO
NoABIKHOTO COCTaBa

{faHHas Tabnvua BBefeHa B HACTOALWMIA CTaHAAPT AOMOSHUTE/IbHO OTHOCUTE/TBHO MPUMEHEHHOTO MeXayHapoaHOro
craHgapta MOK 62236-3-2:2008 ans ydeTa TpeGoBaHWA K annapatype M 060pyA0BaHWMIO, YCTaHOB/EHHbIM Ha
aBTOHOMHOM MO/BXHOM COCTaBe)

MopTt Monoca vacTtorT. Ky, Hopwmbi OcHosononaratouiuii
cTaHgapT
CoepuHenune co 0.041-0.059 n
CTOPOHbI MeToa ncnbiTaHuin
NoAK/IOYEeHNA 6yneT BBeAeH

Hopmbl 6yayT BBEAEHbI

TArosoro 0.062-0.088 n OJHOBPEMEHHO C
reHepaTopa K nocne 2015 1. 2 Bgop,og HOpM
TAroBOMy

BbINpsaMUTento (nopt 0.167-0,184

4 Ha pucyHke A.5;

nopT 1 Ha pUCyHKax 2124.000-2156.000 ~ FOCT P 55176.3.1
A.6 MA7; nopT3 Ha  151725,000-156025.000 " Mo rOCT P 55176.3.1

pucyHke A.6 1 nopt (noapaszpen 4.3)

2 Ha pucyHke A.7).
Hopwmbl He
150.000-30000.000 OTCYTCTBYeT
ycTaHaBMBaroTCA

" [onocbkl 4acToT MpYBEAEHbI MPUMEHUTESIbHO K TEXHUYECKMM CpPEeAcTBaM, MpUMEHAEMbIM Ha MOABWKHOM

cocTtaBe B Poccuiickoii depepaumm.
MopAagok pacyeTa BeMUMHBLI MOMEXN 1 OPUEHTUPOBOYHBIE 3HAYEHWA HOPM NPUBEAEHbI B MPUIOXeHUN JA.

MpumeyaHne — HopMmbl Ha KOHOYKTVBHbIE BY nomexu He ycTaHas/msatoTcs. O6opyaoBaHve npu ero

pasmMeLleHnn ¢ ApyruM 060pyoBaHeM Ha MOABWKHOM COCTaBe [O/PKHO YA0B/IETBOPSATL HOPMaM MOMEX03MUCUN 0

FOCT P 55176.3.1 (pasgen 4).

Ta6nuua 4 —  OnekTpoOMarHuTHble nomexwu. [opTbl  3/1EKTPONUTAHUA  BCNOMOraTesibHOro
060pyA0BaHUSA NOCTOSAHHOTO WM MePeMeHHOro Toka
Mopt Monoca vacrot. Mry Hopwmbl. a6 (1MKB). OcHoBoMonararLuit
KBa3MNMKOBOE 3HayeHne cTaHgapT
MepT nuTaHuA

BCIMOMOrare/IbHoro

O60py,ﬂ,OBaHV|ﬂ 0.150-0.500 79*

C/HycOVJa/IbHbIM

nepeMeHHbIM WUn

NOCTOSAHHbIM TOKOM

(NopT 9 Ha pucyHkax roCT P 51318.11

Al A2. A4AS5.

A.6 MA.7; nopT 7 Ha 0.500-30.000 73 *

pucyHkax A.6 nA.7.
nopT 8 Ha puUcyHKe
A.6)
* HopMmbI npuBeaeHsbl B cootseTcTeum ¢ FOCT P 51318.11

MpnmeyvyaHune — Tam. rae BO3MOXHO, JOJDKEH UCTONb30BaTbcA Metod no NOCT P 51318.11. B
HacTosiLLee Bpemsi 3TOT MeTOZ, U3MEPEHUS KOHAYKTUBHBIX MOMEX MMEET OrpaHNYeHus], CBA3aHHbIE C MCTIOMb3yeMbIMA
yCTpoiicTBaMu NMOAK/IIOYHeHNs. BMecTe € TeM. OH NMO3BO/ISIET 06ecneunTb 6e30MacHOCTb NMPY UCTIbITaHM CUCTEM
60/1bLLOM MOLLHOCTU. HOpMUPOBaHWe KOHAYKTUBHBLIX MOMEX OT annapaTypbl, MOAKIHOHaEMON K BHELUHUM KabenbHbIM
CeTsM, NO3BOJIUT OrPaHyMTb YPOBEHb MOMEXO3MUCCUN.
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Ta6nuuya 5— 3nekTpomMarHUTHble NnoMexu. MopTbl 3MEKTPONUTAHMS OT aKKyMY/ISITOPHbIX 6aTapeii

Mo H .86 (1 mkB, O 7
pT Monoca uacTor. Ky opmbl. 46 (1MKB), CHoBoOrMonarawLwmi
KBa3UMUKOBOE 3HaYeHune cTaHgapT
MopT nuTtaHusa ot
aKKYMYSATOPHO 150.0-500.0 79*
Gatapeu (nopt 10 Ha rOCT P 51318.11
PucyHkax A.1-A.4. 500.0-30000.0 73*
A.8: nopT 9 Ha
prcyHkax A.5-A.7) 2124,0-2156,0** 75m FOCT P 55176.3.1
(nogpaspen 4.3)**
151725,0-156025,0** 60**

" HopmbI npvBeeHbl B cooTBeTCTBUM ¢ FOC MP51318.11

“ TpeboBaHUS BBeAEHbI AOMOSTHUTE/IBHO MO OTHOLLEHWIO K MPUMEHEHHOMY MEXAyHapoAHOMY CTaHAapTy MOK
62236-3-2:2008 1A y4yeTa B/MAHUA Ha CPEACTBa  PaaMoCBA3N, IKCIU/TyaTpyeMble Ha  Kesie3HO4OPOXHOM
NnoABYKHOM cocTaBe B Poccuiickoin deaepaumm.

Tab6nuya 6 — ONeKTPpOMarHUTHble Nomexu. MopTbl BBOAA-BbIBOAA CUTHA/IOB
MopT Hopwmbl, g6 (1MKB). OcHoBoOMonarawLnn
p Monoca yactoT. My P AB ( ) .
KBa3UMNNKOBOE 3Ha4yeHne cTaHgapT
YcTpoicTBa
ynpas/eHus, 0.150-0,500 79%*
KOHTpoONsa n
6e3onacHocTN.*
ONEeKTPOHHbI

VCTOYHUK FOCTP 51318.11
MNOCTOSIHHOIO ToKa

wim 0,500-30,000 73**
CUHycOnanibHOro

rnepemMeHHOro Toka

(nopT 16 Ha puCyHKe

A.8)

* BBefeHO AOMNONHUTENbHO ANS YTO4YHEHNA TpeboBaHWii K ycTpolicTBaM ynpaB/ieHus,
KOHTPONA 1 6e30MacHOCTW, 3KCM/lyaTUpyemMbIM Ha >e/le3HOA0POXHOM NOABUXHOM COCTaBse B
Poccuiickoin degepaumnn.

* * Hopmbl npuBeaeHbl B cooTBeTCcTBMM ¢ TOCT P 51318.11

Tabnuuya 7— 3nekTpomarHUTHble nomexu. MopT kopnyca

Hopmbl. a6 (1MKB/m). OcHoBononararowmi
Monoca vactot. MI'y,
MopT KBa3nMNMKOBOE 3Ha4eHne cTaHAapT
Kopnyc 30.0-230.0 40

FOCT P 51318.11
230.0-1000.0 47

MpumevyaHune 1— WN3meputenbHoe paccTosiHne coctasnaer 10 M. MOXHO UCNOMb30BaTb PacCToAHNE
3 M nNpv yBeNnYeHnn 3Ha4eHnsa Hopmel Ha 10 Ab.

MpunmeuvuaHune 2— TaroBble npeobpasoBaTeny U BCNOMOraresibHble npeobpasoBaTesin MOLLHOCTbIO
6onee 50 KBA He [O/KHbl UCNbITbIBATLCS OTAE/IbHO, @ TOMbKO MPW WUCMbITAHUN XENe3HOA0POXHOr0 MNOABWKHOIO
coctaea no FOCT P 55176.3.1.

6 TpeboBaHUA K annapaType M 060py[A0BaHUI0 MO YCTOMYMBOCTU K BHELLUHUM
3/1EKTPOMArHUTHbLIM BO3AeACTBUSM. MeToAbl UCMbITAHWIA

TpeboBaHusi K annapatype u o060pyfOBaHUIO >Xe/le3HOA4O0POXHOro MNOABWXKHOIO cOCTaBa, Mo
YCTOMUYMBOCTU K BHELUHMM 3/1IEKTPOMArHUTHbIM BO34ENCTBMAM NpuBeneHbl B Tabnuuax 8-10.

Kputepun kavectBa (PYHKUMOHMPOBaHWS annapatypbl KU 060pyAoBaHMs MNpU  UCMbITAaHUSIX Ha
nomexoyctonunsoctb — no FOCT P 55176.1 (pasgen 4).

McnbiTaHna annapatypbl U 060pyAoBaHUsA, BXOAsWen B cdepy AeicTBUA AaHHOro craHgapTa,
BbINOJIHAKT METOAO0M MOC/MEAOBATENIBHOIO UCMNbITAHUSA Ha NMOMEX0YCTOMYMBOCTbL BCEX MOPTOB, AJ/151 KOTOPbIX
YCTaHOBJ/IEHbI TPE6OBAHNSA MOMEXOYCTONYMBOCTMU.
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McnbiTaHna [O/DKHbI BbINOMHATLCA B persiaMmeHTUpyembiX YCOBUAX, ONpefesieHHbIX yKa3aHHbIMU B
Tabnmuax 8-10 ocHoBOMoOMarawWMMK cTaHAapTamm 415 KaxX40ro Buga UcnbitatesibHbIX BO34EACTBUIA.

OnncaHve MeTOA0B UCMbITAHUA U UCMbITaTeNIbHbIX YCTAHOBOK NpuBeAEeHbl B OCHOBOMONAarawLwmx
cTaHgapTax, yKkasaHHbIX B Tabnmuyax 8-10.

CopepxaHue ocHoBomMonararwlWmMx cTaHgapToB B HacToAlWEM cTaHAapTe He MOBTOPseTCcs, OAHaKo
[aHbl nonpasky Uy AONOAHUTENbHaA MHOPMaLUNS, KOTOpble HEOOXOANMBI A1 MPaKTUYECKOW peanusauum
LAHHbIX NCMbITAHWIA.

Ta6nuya 8— [omexoycToUMBOCTb. [MOPTbl 3NEKTPONUTaHWUS OT akKyMy/ISITOPHbIX GaTapeit (3a
MCK/IOYEHNEM BbIXOf4a CWIOBbIX WCTOYHMKOB), MNOPTbl BBOAA 3/1EKTPONUTAHUA MNEPEMEHHOro Toka OT
BCNomorartesibHbIX Npeobpa3oBaTesieli (HOMMHaIbHOEe HanpsixeHue s 400B@,,.)

Kputepnii
Bua CreneHb OcHoBsono
ncnblTateNbHOro XeCcTKoCTun Mapamerpb! VICNI'IbITaTe}'IbHOFO nararownin Kasecrsa
BO3/eNCTBUA ncnblTaHni BOsAencTBNA cTaHpapTt CpyHKLMOH Y-
poBaHus
Monoca yacToT. MI'y, 0.15-
KOHAYKTUBHbIE 80.00
nomexu, CpeaHekBagpaTuyeckoe
HaBeAeHHble 3HaveHne HanpsHkeHns,
pagnoyacToTHbIMKU MemMoAy PO BaHHbIM 10
3/IEKTPOMArHnT- curHan. B
HbIMW NoNAMN 3 Fny6éunHa amnanTygHomn 80 rocCTP AwinBAa
MoAynsLmN. % 51317.4.6
YacTtoTta moaynauun, Kru 1.00
BbixogHoe conpoTtuBieHne
NCTOoYHMKa. Om 150
AmMNAuTyga nmnynbLcoB
HavnocekyHaHble HanpsxeHus. kKB *2
MMMYNbCHbIE
nomexu 3 OnTenbHOCTL (hpoHTa 5/50
MMMyNbCca/annTesIbHOCTb roCcTP AvnnnB3
MMMyNbCa, HC 51317.4.4
YacTtoTa NnoBTOpEHUA 5
MMMyNbCOB B Nayke. Ky,
AnutensHocTb
MwukpocekyHAHble dpoHTa umnynbca/ 1.2/50
MMMY/IbCHbIE OJ/INTE/IbHOCTb UMNy/ibca
nomexu 60nbLUON HanpsXeHWs, MKC
SHeprn 3 Mopayua nomexw:- no
cXeMe «MpoBOA-3eMNA»
AMNInTyaa nMmnynbca *2
HanpsxeHus, kB rocTp A vnn B3al
51317.4.5
Mopgaya nomexwu: no
cxeMe «MpoBOfA-NPoBOA»
2 AMMNANTYa UMNybca +1

HanpshkeHus. KB
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Tabnuuya 9 — TMMomexoycToiumBoCTb. MopTbl BBOAA / BbIBOAA CUTHANOB CBA3MW, YNpaB/ieHUs.
KOHTPO/IA N U3MEPEHUSA
Bug CreneHb OcHoBsoro Kpurepuii
MapameTpbl UCNbITATENLHOIO o KayecTBa
MCNbITaTes/IbHOro XeCTKoCTU < nararoLnin
BO3eincTBuA ncnbiTaHni BO3AECTBNS cTaHgapTt ChyHKUMOHN-
poBaHusa
Monoca uyactot. My, 0.15-
KOHAYKTVBHbIE 80.00
nomMexu. CpepgHekBagpaTunyec
HaBefeHHble KOoe 3HauyeHune
paanoYvYacToTHbIMN HanpsHKeHus, 10
3/1eKTPOMArHUTHbI HEMOAYNVNPOBaHHbIN
MU nosiamu 1L curHan. B
3 rny6uHa rocTp A
amMnAnTyaHOW MoAynaumun. 80 51317.4.6
%
Yactota Moaynaunu. 1
Ky,
BbixogHoe
COnpoTuB/IEHNE 150
MCTOYHMKA. OM
Amnantyna
HaHocekyHaH MMMNY/IbCOB HanpsiXeHus. +2
ble UMNY/SIbCHbIE kB
nomexun 2> AnvtenbHOCTb
4 thporTa 5/50 rocTP A
MMnybca/annTeNnbHOCTb 51317.4.4
nMnysibca, He
YacTtoTa noBTOpPEHUA 5

MUMMNY/NbCOB B nadke. Ky

McnbiTaTeslbHbI YPOBEHb TaKKe MOXHO ONpeAennTb Kak 3KBUBANEHTHbIN TOK B Harpyske 150 Om.
2>EMKOCTHas CBA3b, MOMIOXUTE/IbHAS 1 OTpULATe IbHAas NONAPHOCTL. MpesnouTUTE IbHLIM YCTPOIMCTBOM A5

nogayvun nomex sABSIAKTCA €MKOCTHbIe KneLln CBA3N.

Tab6nuya 10— MNomexoycToliumMBoCTb. MopTbl Kopnyca

OcHoBsono
Bupg, CTeneHb o
MapameTpbl UcnbITaTebHOrO nararoLnin
MCNbITATe/IbHOro XeCTKoCTHn =
o o BO3/encTeuns cTaHpapT
BO3JeNncTBusA ncnblTaHni
Monoca yactoT. My, 80-
PaguoyactoTHoe ' 1000
3/1eKTpOMarHuTHoe HanpsixeHHOCTb
none ~ ncnblTaTesIbHOro nons, 20
_ HEMOAYIMPOBaHHbIN
curHan. B/m rocrp
rnyéuHa amnantygHom 80 51317.4.3
moaynaunn. %
YacTtoTa moaynaumn. Ky 1
800-
Monoca yvactot. MIy,
PaguoyactoTHOe 1000
3/1eKTPOMarHnTHoe HanpsikeHHOCTb
nosne ot McnbITaTesIbHOro noss, 20
UM pPOBbIX — HEMOAY/TMPOBaHHbIN rocTp
MOBU/TBHBIX curnan. B/m
51317.4.3
TenedoHoB 2:3) 4 ,
rny6buHa amnAnTyaHom 80

moaynaumn. %

Kputepwii
KayecTBa

byHKUMO-
HUpoBaHUSA

Avnn B éa

A vnn B 6
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OcHoBOMo Kputepnii

Bup CTeneHb -
MapameTpbl NCNbITATE/IBHOIO nararoLni KayecTBa
MChnbITaTtesIbHOro XEeCTKOCTU "
o -~ BO3JencTBuA cTaHgapT PyHKUMO-
BO3/eNcTBnA ncnblTaHnm
HUpOBaHUsA
YacTtoTta mogynaumn. Ky 1
1400-
Monoca yvacTtot. My, 2100
Hanps»keHHOCTb
MCNbITaTe/IbHOro Noss, 10
3 «CMOAYNNPOBaHHbIN
curHan, B/m
Fny6uHa aMnMTygHoul
o 80
Moy nsaunun, %
YacToTta mogynauun. Ky, 1
2100-
Monoca vacTtot. My, 2700 5
Hanpsi»keHHOCTb
ncrnbITaTe/1IbHOro MNosis, 5
HeMOAy/IMPOBaHHbIN
curHan. B/m
Fny6uHa aMnnTygHol 80
Moy nsaunun, %
YacTtoTta mogynaumn. Ky, 1
JrieKTpocTaTyMec AMNnMTyAa MMnysibcoB
Knii paspsag, HanpshkeHust: +6 A uynn B
3 KOHTaKTHbI pa3psag. kB. rOCTP
BO3AYLUHbIN pa3psd. kB +8 51317.4.2

[aHHble TpeboBaHUS MPUMEHAIOT K 060pPyA0BaHNI0, YCTAHOBMIEHHOMY B NacCaXMpckux Kyne, kabuHax
ynpaBfieHna NOABWXHOMO COCTaBa WAN Ha BHELWHUX NOBepxHocTAX. A o6opyfoBaHus, MOHTMPYEMOro BO BCeX
APYrUX 30Hax, MOXHO NPVMEHATb CpeAHeKkBajpaTnyeckoe 3HavyeHve HanpskeHus (napameTpbl UCMbITaTeNbHOro
Bo3aeicTBmA no Tabnuue 9) 10 B/m.

2' [ns annapatypbl 60MblUMX  pa3mepoB  (Hanpumep, NPWBOAOB  TATM,  BCMOMOraTeslbHbIX
npeobpasosaTteneli) Ha NpakTWKe 4acTo TPYAHO BbINOSIHUTb UCMbITAHWE BCEr0 YKOMM/IEKTOBAHHOIO CpejcTBa Ha
NoMexoycTOM4YMBOCTb K paAno4acToTHOMY 3/1eKTPOMAarHUTHOMY MNosito. B Takux cnydasix NpousBoauTeNb JOKEH
MCNbITbIBaTb OTAE/IbHble BOCMPMUMYMBBLIE MNOACUCTEMbI (HanpuMep, 3/1eKTPOHHbIE CUCTEMbl ynpasneHus). B
npoToKone UCMbiTaHWA cnegyeT o60CHOBaTL Takoe pasfjeneHne Ha NofCUCTeMbl WM ero oTCyTCTBME U Nto6ble
cAenaHHble AOoNyweHus (Hanpumep, YMeHblUeHMe YPOBHS BO3AENCTBYIOLIEro MNonas M3-3a 3KpaHUMpOBaHUSA
Kkopnyca).

3' UcnbiTaHne B cootBeTcTBUM T[OCT P 51317.4.3 (nogpasgen 5.2) 4O/MKHO NPUMEHATLCA Ha 4yacToTax,
ncnonb3yembix AN5 LUPOBbIX pagnoTenedoHoB, paboTaloLWwmnx B ykasaHHo! nonoce 4acToT.

*1 [lna o6opyfoBaHWsA, MOHTUPYEMOTo B 30HaX, r4e MOXHO MokasaTb, 4YTO Melwawliee BAUAHWE OT
MOGUNbHOW UndpoBOK TenedoHHON paanocBA3nM OyaeT MeHee CyLeCTBEHHbIM, 4YeM YCTaHOB/IEHHOe B
HacTosleM cTaHAapTe, ucnbiTaTeNlbHble YPOBHU NPU UCMbITAHUM HA NOMEXOYCTOYMBOCTE MOXHO YMEHbLINTL [0
10 B/m BmecTo 20 B/m 1 go 5 B/m BmecTo 10 B/m.

!| Monoca vacToT pacwupeHa fo 2700 Ml NO OTHOLWEHWIO K NPUMEHEHHOMY MeXAyHapoAHOMY CTaHAapTy
ANA yyeTa BO3AENCTBUIA, 0OYCNOBJ/IEHHbIX NPYMEHEHWEeM MOOGWU/bHLIX paguocpefcTs, paboTalwmx B AaHHON
nonoce 4acrtor.

11 KpuTepuilt kayecTBa (PYHKUMOHMPOBAHUA A MNPUMEHSOT AN TEeXHUYEeCKUX CpeacTs,
TexHuyeckoe COCTOAHMWE KOTOPbIX HenocpeACTBEHHO BAUAeT Ha obecnevyeHne 6GesonacHocTH
ABVWXKEHNs noe3foB, B YacTu (PYHKUMIA (TexHUYeckux xapakTepucTuk), ykaszaHHbIX B TexXHU4eckoin
[OKYMeHTauum Ha TexHuyeckme CcpeAcTBa, HENOCPeACTBEHHO BAMAKWWNUX Ha obecneyeHue
6e3onacHocTu.

MpnmeyvaHnme — CHocka * BBefeHa [AOMNOMHUTENbHO MO OTHOWEHU K MPUMEHEHHOMY
MexayHapoaHoMy cTaHaapTy M3K 62236-3-2.2008 ana yTouHeHusa Tpe6oBaHWii, NPBAbABASEMbIX K TEXHUYECKUM
cpefctBam, o6ecneynBalL MM 6e30NacHOCTb ABWKEHNA noe3aos B Poccuiickoit ®epepauuu.
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MpunoxeHne A
(cnpaBoyHOe)

MpuMepbl annapaTypbl 1 NOPTOB

B Tabnuue A.1 npuBeaeHbl NpUMepbl annapatypbl 1 060pyAoBaHusA, KOTOpble MOTYT NpeAcTaBNATb
coboli Kak OTAeNbHO MoOCTaBNseMble u3gennsa, Tak W ABNATbCA NogcucteMamn  annapartypbl U
obopygoBaHuss 6o0siee 06LWEro MNPUMeEHeHUs (Hanpumep, YNpas/iAloWMe 3NEKTPOHHbIE CUCTEMbI BO
BCNomMoratesibHOM npeo6pasosartenie). TpeboBaHMS HACTOSALWEro cTaHAapTa MPUMEHSOTCA TONMbKO K
annapaTtype n 060pyfoBaHMIO, ABNAIOWWUMUCA OTAE/IbHO MOCTaBNSeMbIMU n3genmsamn. MNopt B faHHOM
cTaHfapTe onpegensieTcs Kak rpaHuua annapatypbl 1 060pyoBaHus C BHELLHel OKpyxatolleli cpegoil. B
Tabnuue A.1 ykasaHo, kakum TpeboBaHUAM AOMKHbI OTBEYATb KOHKpeTHas annapatypa unam obopyaoBaHue
(HOPMbI 3/1IEKTPOMArHUTHbIX NOMeX, TPe6oBaHNs MOMEXOYCTOMUYNMBOCTU) UM TPe6GoBaHNS He HOPMUPYHOTCS.

Ha pucyHkax, npenctaBneHHbIX HUWXe, YKa3aHbl Hanbonee BaxHble NopTbl. Ha HUX npeacTaBrieHbl
NpUMepPbl Pas3INYHbIX CXEMHbIX PeLUeHWU.

Ha pucyHke A.l1 npepacrtaBneHa cucteMa 3/1EKTPOMNUTaHUA 3N1eKTPoBO3a MepeMeHHOro Toka C
TArOBbIMUW 3N1EKTPOABUraTeENAMU NEPEMEHHOIO TOKa U ICODOMETPUYECKUM (PUABTPOM.

Ha pucyHke A.2 npeActaB/ieHa CUCTEMa 3NEeKTPOMNUTaHUA >KesIe3HOAOPOXHOIo MOoABMXHOIO
cocTaBa MepemMeHHOro TOKa C TAroBbIM MpeobpasoBaTesieM W 3/ieKTpoABuratesieM MepeMeHHOro TOoKa,
OCHallleHHas KOMNeHcaToOpoOM peakTMBHOW MOLLHOCTU.

Ha pucyHke A.3 npeacTtaB/ieHa CcUCTeMa 3NEKTPONUTaHUA HKe/1e3HOAOPOXHOIo MOABMXHOIO
cocTaBa MNEPeMEeHHOro ToKa C TAroBbIMU 3MeKTpoABUrateniMm MOCTOAHHOIO TOKa C WCMOJib30BaHWEM
BbINPAMUTE/IBHO- UHBEPTOPHOIO NpeobpasoBaresis.

Ha pucyHke A.4 npeactaB/sieHa cuUcTeMa 31eKTPONUTaHUA HKefle3HOL4O0POXHOIo MNoABMXHOIo
cocTaBa NOCTOAHHOIO TOKa C TArOBbIMU 3/1EKTPOABUraTe/IAMN NEPEMEHHOrO TOKa.

Ha pucyHke A.5 npeactaBsieHa cucTemMa 3/1eKTPOMNUTaHUA aBTOHOMHOIO Kesle3HOA0POXHOro
NnoABMXHOro cocTaBa C TATOBbIM reHepaTopoM U TAroBbIM ABUratesieM NOCTOAHHOIO TOKa.

Ha pucyHke A.6 npepcrtaBsieHa CUCTemMa 3/1eKTPONUTaHUA aBTOHOMHOIO Xene3HOL0POXHOro
NnOABWMXHOIO CcoCTaBa C reHepaTtopamu MepeMeHHOro Toka, BbINpPAMUTENAMM, NpeobpasoBaTesieM
4acTOTbl U TATOBbIM ABUraTesiemM NoCTOSAHHOIO TOKa.

Ha pucyHke A.7 npepcrtasB/ieHa cucTemMa 3/1eKTPOnUTaHuss aBTOHOMHOIO >Xene3HOL0POXHOro
NOABWMXHOIO cocTaBa C reHepaTopaMy MepeMeHHOro TOKa, npeobpasoBaTensiMn 4acToTbl U TATOBbIM
ABurartesiemMm rnepemMeHHoro Toka.

MpumeuaHune —  [laHHble PpUCYHKM BBeAeHbl B HacToAWwwWi CcTaHAapT [AONOHUTENbHO
OTHOCUTE/IbHO MPUVMEHEHHOTO MeXAyHapoaHoro craHgapta MOK 62236-3-2:2008 p[nA  yTOuYHEHMA  nopsgka
npoBefeHNs NCNbliTaHNi aBTOHOMHOTO >XeNe3HOA0POXHOro NoABWXHOIO cocTaBa.

Ha pucyHke A.8 npeAacTaB/ieHbl NpPUMeEpPbl AOMOMHUTENbHBLIX MOPTOB TArOBOro npeo6pasoBaresis

TOKa U 3N1EKTPOHHbLIX CUCTEM YyNnpaB/1IEHUA.
Mpn ncnbITaHNAX LO/MKHBI UCMOMb30BaTbCA CXEMbl NOAK/IHOYEHUSA annapaTtypbl 1 OGOpy,D,OBaHI/IH Ha

KOHKpPEeTHOM NnoABWMXXHOM COCTaBe.

Ta6nuyaA. 1 — TunuyHble NpMMepbl annapaTypbl 1 060pyf0BaHMA

AnnapaTypa 1 o6opyfoBaHue Buabl MCbITaHWIA
TAroBbIii Npeo6pa3oBaTesib ANeKTpoOMarHUTHbIe NomMexm
Lienb rnaBHOro BbIkNtovaTessi Hopwmbl He ycTaHaBMBatoTcA
TpaHchopmaTopbl TAru Hopwmbl He ycTaHaBnvBatoTCA
TaroBblIli anekTpoaBuraTesnb Hopmbl He ycTaHaB/IMBalOTCA
BcnomoratenbHblii aneKkTpoaBuratenb Hopwmbl He ycTaHaBNMBatoTCS
[lonoNHNTEeNbHBIN CTOYHVK NUTAHUA 411A SNeKTPOMarHUTHbIe NoMexun 1
3apsaga akkyMysIsTOpHoOW 6aTapeun NOMexoyCTON4YNBOCTb
JNeKTPOHHaA cucTema ynpasrieHns SNeKTpOMarHUTHbIe NoMexun 1
JIOKOMOTUBOM NMoMexoycToN4MBOCTb
YcTpolicTBa ynpaBieHUs, KOHTponisa u ONeKTPOMarHUTHbIE NOMEXU ”
6€30NacHOCT U XXeNle3HOA0POXHOT 0 NMoMexoycTONYMBOCTb

noABMXXHOIO cocTaBa

10
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ONeKTpoOMarHTHbIEe NMOMEXU n

NOMeX0YCTONYMBOCTb
O6opyaoBaHVe OTOM/IEHUS U O/1eKTPOMarH1THbIE NOMEXN Y
KOHANLMOHMPOBaHUSA NOMeX0YCTONYMBOCTb
AnnapaTypa n o6opygoBsaHve ans 3NeKTPOMarHUTHbIE NMOMEXN U
MHPOPMMPOBaHUA 1 ONOBELLEHNA Naccaxnpos NMOMex0oyCTOYNBOCTb
Annapatypa n o6opyaoBaHue Ansa ynpasseHne ONEeKTPOMarHUTHbIEe MOMeExXun n
Asepsamu NOMeX0yCTONYMBOCTb
BcnomorartesibHoe o6opyaoBaHve ans O/IeKTPOMAarH1THbIE MOMexXu U
PYHKLNOHNPOBaHUS noesga NOMeX0YCTONYMBOCTb
BcnomoraTtenibHoe o6opyaoBaHue Ans 3/1eKTPOMAarHUTHbIE NMOMEXU U
06CNy)KMBaHNA Naccaxmpos NOMeX0yCTORYMBOCTb
Cuctembl ynpas/fieHUss Noe3gom 3NeKTPOMarHUTHblE NOMeXU 1
NMoMexoyCTOUYNBOCTb
3MEKTPOHHBI UCTOYHUK NUTaHUSA 31eKTPOMarHUTHbIE NMOMeXn 1
NOMeX0yCTONYMBOCTb
CucTtema ynpasneHvst TOPMOXEHNEM O/IeKTPOMarH1THbIE MOMexXun U
NOMeX0yCTONYMBOCTb

BBEAEeHO A0MNOJHUTENIbHO C LEe/bIo yueTa CreLuduKy NoCTPOEHNUA CUCTEM YMNpaB/IeHUs, KOHTPONSA U
6e30MacHOCTM XeNe3HOA0POXHOTO MOABWXHOMO cocTaBa B Poccuiickoli ®efepauuu.

B Ttabnuue A.2 nepeyncrnieHbl HEKOTOPbIe XapakTepHble 0603HavYeHusl, NpUMeHseMble K noptam, U
TUNbl annapaTtypbl U 060PYyA0BaHUsA, KOTOPble MOTYT UMETb Takoi MOpPT NMPUMEHUTENLHO K 3/1eKTpoBO3aMm, B
Tabnuue 3 - K Tennoso3aMm. [lpuMMepbl TakMx MOPTOB NpUBEAEHbl Ha COMPOBOXAAMOLWMNX PUCYHKaXx, 3a
nckiyeHvem noptos 11. 13 m 14 (oTcyTcTBMe Ha pucyHkax 11. 13 n 14 06bACHAETCHA C/IOKHOCTBIO KX
n3obpaxeHns B yAO6HOM AN1S BOCNPUATUNA BUAeE).

Ta6nunya A.2 — O603HaYEHNSA TUNNYHBLIX NOPTOB 3/1EKTPOBO30B

Howmep
TunnyHoe HanmMeHoBaHue TUNnyHbIE
nopra Ha nopra annapatypa v o6opynoBaHue
pucyHKax
MopTbl 31eKTpONUTaHnA TATOBOTO
060opyA0OBaHMA NepPeEMEHHOTO ToKa
1 BbICOKOBO/IbTHbIM BBOZA OT TOKOMPUEMHMNKA NaBHbIN BbIKNOYaTe b
/TOKOMPUEMHNKOB
3 BbICOKOBONbLTHOE coefuHeHne (nepes UnbTPOM) DPuUnbTp
4 CoefgunHeHne Mexay puabTpoMm n
TpaHCcOpPMaTOPOM Ha CTOPOHE BbICOKOro dunbTp
Hanps>xxeHUs
5 OpHochasHasa cbopHas WKHa noesga BcrnomoratenbHbil
npeo6pasoBaresb
6 CoeguHeHVe mexay TpaHchopmMaTopom 1 TAaroBbI Nnpeo6pa3oBaTesb
npeobpasoBartenem (BbinpaMuUTenem) (BbINpAMUTEND)
7 JInHMA K TATOBOMY 3/1€KTPpOoABUraTesio TaroBblil an1eKTpoaBUraTesb
8 BcnomorartenbHble 06MOTKM TpaHcopmaTopa BcnomoraTtenbHbIi
npeobpasoBaTtesib COGCTBEHHbIX
HYX[,
MopTbl 3N1EeKTPONUTaHNA TATOBOTO
060pyA0BaHNA MOCTOAHHOIO TOKa
2 BbICOKOBO/IbTHbLIW BBOSA, OT BbicTpoaelicTBytownii
TOKONPUEMHUNKa/TOKONIPUEMHNKOB aBTOMaTMYECKUI BbIKOYaTe b
3 BblicOKOBO/NIbTHOE coeauHeHMe (Nepeq duneTp
hunbTpOM)
6 CoefuHeHne mexay PuUabTPoMm u TaroBbIi Npeo6pa3oBaTesb

npeo6pasoBatenem

1
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Howmep
nopra Ha
pUCyHKax

7

10
11

19

12

13
14

15

17,18

20

16

18

21

22

TnnnyHoe HaumMmeHoBaHue
noprta

JINHWUM K TATOBOMY 3/1eKTpOABUraTesnto

MopTbl 3N1€KTPONUTaHUsS BCNOMOraTeflbHOro
060pyAOBaHNA NepeMeHHbIM TOKOM
MNCTOYHUK NUTaHNA NepeMeHHOro Toka
(BCnomoraresnibHasi0bMoTKa TpaHcthopmaTopa,
BCMOMOraTe/ibHblli reHepaTtop, BCMOMOraTesibHbIl
npeobpasoBaresib)

MopTbl 31eKTpONMTaHUSA BCNoMoraTtesibHOro
060py0BaHUS MOCTOSAHHbLIM TOKOM
MNCTOYHUK NUTaHNSA MOCTOSIHHOTO TOKa

MopTbl akKyMyNnsAITOPHOW 6atapou
AKKymynsTopHas 6aTtapes

LLinHa ynpaBneHusa noesgom {cTaHaapTHOe
HanpshxeHne 6aTapeu)

Nornueckunii Bxog/Bbixog, pene

MopTbl BBOAA/BbIBOAA CUTHAIOB CBSA3U U
ynpaBneHusi
LLnHa gaHHbIX NOABMKHOIO cocTaBa

LLnHa paHHbIX noe3aa
CeTb nepegayv ayano- 1 BugeonHdopmalmm ans
rnaccaxmpos

JnHnn ynpaeneHus pa6oToi TAroBoro
npeo6pasoBaresisi, BKIOYas CBETOBOAHbIE

CurHan gatunka/npeo6bpasoBatens (umcposoii nnm
aHa10roBblif)

CepBUCHBI NopT

MopTbl BBOAA/BLIBOAA KOHTPOSS U U3MEPEHNs
BHYTPEHHWUIA 3M1EKTPOHHbIW NCTOYHVK NUTAHUSA

CurHan gatunka/npeobpasoBatesis (aHa/10roBbIA)

MopT Kopnyca

Kopnyc o6opygoBaHus

MopT 3a3emneHuns

MoaknoyeHne K WnHe 3a3eMIeHnsa eanHULLbI
NnoABMXHOIO cocTaBa

TnnnyHble
annapaTtypa n obopygoBaHue

TAroBbIli anekTpogBUraTesib

O6opyaoBaHne
KOHAMLUMOHMPOBaHUS BO3ayxa

DNEKTPOHHbIN UCTOYHUK NUTAHUSA
CuctemMa ynpaB/ieHUsi Noe3fom

ONeKTPOHHbIE CUCTEMBbI
ynpaBfeHnsi, KOHTPONSA n
6e3onacHoCcTM

ON1eKTPOHHbIE CUCTEMBI
ynpaB/ieHns, KOHTPONA n
6e3onacHoCTM
CucTtema ynpasneHus noesgom
O6opypoBaHMe ayano- n
BUAEOUHOpMaLmn ons
naccaxupon
ONeKTPOHHbIE CUCTEMbI
ynpaB/iIeHUs, KOHTPONIA n
6e3onacHoCcTU
ONEKTPOHHbIE CUCTEMbI
ynpaB/ieHUs, KOHTPONA n
6e3onacHoCTU
ON1eKTPOHHbIE CUCTEMbI
ynpaB/fieHusi, KOHTPOs U
6e3onacHoCcTH

O/1eKTPOHHbIE CUCTEMbI
ynpaB/ieHUs, KOHTPONA n
6e3onacHoCcTU
ONeKTPOHHbIE CUCTEMbI
ynpaB/ieHUs, KOHTPONA U
6e3onacHoCTM

Bca annapaTypa

Bca annapaTypa



Ta6nunya A.3 — O603HaYEHUSA TUNNYHBIX MOPTOB TEMN/I0BO30B

Ne nopra
Ha
pUCYHKax

ol

NMpumeuyaHune —

TunnyHOEe HanmeHoBaHue
nopta

|_|OprI ANEeKTpoNnUTaHma TAroeoro
060pyl0BaHNS MEPEMEHHOro Toka
CoeAVHEHNE MEXAY CUHXPOHHbLIM TArOBbIM
reHepaTopom U TAroBbIM NpeobpasoBaTesiemM
(BbINpPsIMUTENEM)

JIuHuA oT TAroBoro npeo6pasoBartens K TArOBOMY
3MeKTpoABUraTesnto

MopTbl 31eKTPONUTaHUA TATOBOIO
060pyA0BaHNSA MOCTOSIHHOTO TOKa

JIHWA OT TAroBOro BbINPAMUTESIA K TArOBOMY
3aneKkTpoaBuraTesnto

JINHMA OT TAroBoro reHepartopa NoCTOAHHOINo ToKa
1 TATOBOMY 3/1EKTPOABUraTesNto

MopTbl 31eKTPONUTaHUA BCNOMOraTesibHOro
060py0BaHUSA NepeMeHHbIM TOKOM
CoefiIUHEHNE MEXAY reHepaTopom
3HEeprocHabXxeHunst noesga u BbINpAMUTENEM
CoefnHeHVe Mexay reHepaTopom nNuTaHusa
COBCTBEHHbIX HYX/ U Npeobpa3oBaTesiem
CoepuHeHve npeobpasoBartenis NUTaHus
COBCTBEHHbIX HYX/, C NOTpebutenamm

MopTbl 31eKTPONUTaHUA BCNOMOraTesibHOro
060pyA0BaHUS NOCTOAHHLIM TOKOM

Llenb aHeprocHabxeHusa noesga

MopTbl 3NekKTponMTaHUsa BCNOMOraTesibHOro
060pyAOBaHNA U akKyMyIATOPHOI 6aTapeun
NOCTOAHHbIM TOKOM

CoeiMHEHNE MexAay cTapTep-reHepaTopomMm,
aKKyMy/IITOpPHOW GaTapeeii 1 BCnomorate/ibHbIM
ob6opyaoBaHuem

FOCT P 55176.3.2-2012

TunnyHble
annapaTtypa n obopyaoBaHue

TaroBbIli NnpeobpasoBartesb
(BbINPAMUTEND)

TAroBbIit aneKTpogBUraTesb
NepemMeHHOro Toka

TAroBbI aneKTpoasurateb
NMOCTOAHHOTIO TOKa

TAroBblii anekTpoaBUraTenb
NOCTOSIHHOIO TOKa

BbinpaAmMuTens aHeprocHabxeHus
noesga
MNpeobpasoBaTenb NUTaHUA
COBCTBEHHbIX HYX[,
MpeobpasoBaTesib NUTaHUA
COBCTBEHHbIX HYX[,

BbINpsiMUTE b 3HEPTOCHABXEHUSI
noespga

AKKYMyNsaTopHas 6aTapesi

[JaHHasn Tabnuua BBeleHa B HACTOALWMIA CTaHAAPT LONONHUTENbHO OTHOCUTENBHO

NPUMEHEHHOro MexayHapoaHoro ctaHgapta M3K 62236-3-2:2008 g4na yTouHeHua nopsaaka nposeAeHuns
ncnblTaHUii aBTOHOMHOTO Xene3HO40POXHOro MOABUXKHOIO cocTaBsa.
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lICpCMCHIIUII
TOK

PrucyHok A1 - CncTema aNeKkTponmTaHus 3/1eKTpOBO3a NepeMeHHOro Toka ¢ TAroBbIMu
3NeKTpoABUraTeNIAMN NepeMeHHOro Toka 1 NcCoPoMeTPUIECKUM OUILTPOM

McpemcHitnii
roK

N un*

MCKITpOXI>11AIl 11*
HOCL131L

PucyHok A.2 - CucTeMa 31eKTPOoNUTaHns Xee3HOA0P0XHOro NoABWKHOIO cocTaBa nepeMeHHOro
TOKa C TAroBbIM NpeobpasoBaTesieM U 3/1eKTpoABUraTesIeM NEPEMEHHONO TOKa, OCHaLleHHas
KOMMeHcaToOpoOM peakTUBHOM MOLLHOCTM

14
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MepemeHHbIit
TOK

PucyHoK A.3 - CucTema a1eKTPOoNUTaHNA Xene3Ho40P0XHOro NoABMXXHOINO coctaBa nepeMeHHoro
TOKa C TAroBbIMU aniekTpoasuraTesIaAMmn noCToAHHOIO Toka C UCMOJib30BaHMEM BbINPAMUTE/IbHO-
MHBEPTOPHOro npeobpasoBaTtesns
Moetmsunit

PucyHoK A.4 - Cuctema aN1eKTpPonUTaHnNA Xene3HOL0P0XHOIo noaBUXHOIo coctaBa NoCTOSAHHOIO
TOKa C TAroBbIMU anieKTpoasuraTeaMm nepemMeHHoro Toka
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PucyHok A.5 - CucTtema a/1eKTponnuTaHusa aBTOHOMHOIO »KeNe3HO40P0XHOro NoABMKHOIO cocTaBa
C TArOBbIM reHepaTtopoM U TAroBbIM ABuUratesieM NOCTOSHHOIO ToKa
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PucyHoK A.6 - CucTema 3/1eKTPONUTaHNs aBTOHOMHOTO Xe/1e3HO40POXHOr0 NOABWMKHOIO COCTaBa
C reHepaTopamMu NepemMeHHOro ToKa, BbINMPSMUTENSIMU, NPeo6pasoBaTesieM YacToTbl U TATOBbIM ABUTaTENEM
NMOCTOSIHHOIO TOKa

17
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BoaviokHo obwenyHeHve
6 rwobbIv arperaT

PucyHoOK A.7 - CucTema 3/1eKTponnuTaHusa aBTOHOMHOIO »Kee3HO40P0XHOIo NoABMKHOIO cocTaBa
C reHepaTopamMu nepemMeHHOro Toka, npeobpasoBareIAMM YacTOTbl U TATOBbIM ABUraTesieM nepemMeHHoro
TOKa

18
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PucyHok A.8 - [lono/siHuTeNbHble NOPThI TATOBOrO Npeobpa3oBaTesis TOKa N 3NIEKTPOHHBIX CXEM
ynpasrieHusi
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Mpunoxenune JA
(cnpaBo4HOe)

OneKTpomMarHMTHble MOMEXN Ha nopTax BBOAa CUTHas/ioB CBA3U U ynpaB/ieHns yCTpOI‘/'ICTB
6€30MacHOCTK XeNe3HOA40POXHOIo NOABMXHOIO cocTaBa

(JaHHOe MpuIoXeHVe BK/IOYEHO B HACTOAWMIA CTaHAAPT AOMOSIHWUTE/IbHO MO OTHOLUEHUIO K
NPUMEHEHHOMY  MeXAyHapoAHoMy cTaHpgapty M3K 62236-3-2:2008. B cBA3W C TeM. 4To
paccmatpuBaemble YycTpoiicTBa 6e30MacHOCTM MPUCYTCTBYIOT TO/IbKO Ha MOABWXHOM COCTaBe,
akcnnyatupyemom B Poccuiickoint depepaumn)

AA.1 HopMbl 3/1eKTPOMArHUTHbIX MOMEX

HopMbl 2N1eKTPOMarHUTHbIX NMOMeEX Ha nopTax BBOJA CUrHasIoB CBA3W U ynpaB/ieHUs YCTPONCTB
6e30MacHOCTN Xene3HOAOPOXHOro MNOABUMXHOro cocTaBa (Ha BbIBOAAX MNPUEMHbIX KaTyLleK CuUcTem
aBTOMaTU4ecKol JIOKOMOTUBHOWM curHanusauun. AJIC) B HacTosilee BpeMs HaxogaTcsa  Ha
paccMOTpeHun.

OpMEeHTMPOBOYHbIE 3HAYeHUs1 HOPM (CpeaHekBagpaTuveckoe 3HayeHve rnomMex), NnoslyyeHHble B
pe3ynbTaTe pacyeToB nNpuBeaeHbl B Tabnuvue JA.1.

MN3MepeHnsa nomex NpoBOAAT Npu KoaddhuumeHTe acCuMMeTpUn peibCoBol Lenu He 6onee 2 %
M OTCYTCTBMU CUrHaNoOB Ha yactoTtax AJ/1IC B penibCOBOW NHUN.

N3MepeHnss NpoBOAAT NyTeM WM3MEPEHWU YPOBHEW HaMpsHKeHW rapMOHUYECKMX BO3MYLLEHUI
Ha BbIBOAAX NPMeMHbIX KaTywek AJIC nNpu OTKIIOUYEHHbIX Harpyskax (pexum XoslocToro xoaa) B nosocax
4acTOT BO BCeX 3KCMN/lyaTauMOHHbIX pexumax paboTbl 3/1eKTpoobopyAoBaHWSA NOABUMXHOIO COCTaBa,
npeayCcMOTPEHHbIX TEXHNYECKOW [OKYMeHTauned.

Ha anekTpoBO3ax AonyckaeTCcA WU3MepeHue MnoMex Ha BbIBOAAxX 3afHUX MO XOA4y ABUXEHUA
npuemHbIX KaTywek AJIC npu KOHCOJ/IbHOM 3/1EKTPONUTAHUN NMOABUXHOIO cocTaBa v ABUXEHUN B CTOPOHY
TArOBOM NoOACTaHLMK.

Ta6bnuua JA1

Bug tarn YacTtoTa Monoca CpepgHekBagpaTtnyeckoe 3Ha4eHne nomexu.
NoABUXHOIO CUTHa/IbHOTO yacTorT. MB
cocTaBa TOKa, My BO3aelicTBue BO3/eNcTBme
Iy, nomexm*) noMmexmn**)
50 41-59 39.0 116.0
ABTOHOMHas 75 62-88 58.0 219.0
175 167-184 23.0 45.0
QnekTpuyeckas 25 16-34 18.0 72.0
nepemMeHHoro 75 62-88 39.0 200.0
TOKa 175 167-184 18.0 41.0
OnekTpuyeckas 50 41-59 56.0 196.0
MOCTOSIHHOIO 75 62-88 29.0 190.0
TOKa 175 16-184 16.0 38.0

*) Npy HenpepbIBHOM BO34eNCTBUM NOMEXN ANUTeNbHOCTbLIO 6onee 0.1 c¢; npu
VMMNY/IbCHOM BO3AeliCTBMM NOMEXW ANTENbHOCTLIO MeHee 0.1 ¢ n nHTepBane cnegoBaHus oT 0.1
0o 6.0 c.

**) NpU UMNY/IbCHOM BO3AENCTBMM MOMEXU ANNTeNbHOCTbIO MeHee 0.1 ¢ u MHTepBane
cnepoBaHus 6onee 7.5 c.

AA.2 TopAafoK pacyeTa AONYCTUMbIX 3HAYEHUI 3/1€KTPOMArHUTHbIX Momex. McxoaHble
faHHble M 060CHOBaHMEe MnapamMeTpoB MOMeX BO BXOAHOM TpakTe (Ha MNPUEMHbIX KaTylKax)
6opToBbIX ycTpoiicTe AJIC

OA.2.1 PacueT JOMyCTUMBbIX 3HaYeHUn nomex Ha rnpuvemMHbIX KaTywkax AJIC oT
annapatypbl 1 060pyA0BaHUsA  esle3HOAOPOXHOIo  MOABWXHOIO COCTaBa OCHOBbIBaeTCA  Ha
onpegeneHnn npegesibHbIX 3HaYeHW Nnomexn B kaHasie AJ/IC Ha NprYeMHbIX KaTylikax Limpeg
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Mpn aBTOHOMHOW TAre B YCNOBUSX OTCYTCTBUSI OOpaTHOro TAroBoro ToOKa AonycTumoe

3HavyeHune nomMmexm cooTBeTCTByeT npenesibHoOMy ee 3Ha4dyeHuto, T.e. non= Ur*»,
Mpn SI'IeKTpVI‘-IECKOI‘Z TAre npuv Ha/lMynMmM rapMOHUYECKMX COCTaBAAKOWMX TAroBoro Toka U”™n
onpepnendaetca wu3 pasHOCTU npegesibHOro 3HadyeHuda nomMexu n 3HavYeHunA nomMexm wuinmnr.

onpeaesiieMoro 3HadyeHMeM TOKa rapMOHMYECKUX COCTaB/IAOWMX 06paTHOro TAroBoro Toka Tir u3
BblpaxeHus Unr= hr «Kun, T.e.

naar= n ek lnr-Kun,. (OA.1)

roe Kui - koadhdmumneHT, onpeaensowmnii OTHOLIEHUE 3HAYEeHUS HaBOAMMOIO Ha KaTyllkax
HanpsXXeHns K TOKY B pefibcax Nof KaTyLlikamu.

[OA.2.2 HoMuHanbHble 3Ha4YeHMe KOOOBOro Toka B LWnelide (penbcax) Mol curHanos AJIC.
MUHUMa/IbHOE 3HAYeHUEe HamnpshKeHUst Ha ABYX MpPUEeMHbIX KaTywkax Tuna KMy-1 60pToBbIX YCTPOWACTB
A/IC U™

HomuHanbHOE 3HadyeHWe KOAOBOro TOKa B LwWneide (penbcax) IHbl curHanos AlC,
MUHUMa/IbHOE 3HAYEeHME HaMpPsHKeHUs Ha ABYX MPUEMHbIX KaTywkax Tuna Kry-1 60opToBbIX YCTPOACTB
AZIC Un, B pexume XO/IOCTOr0 Xoga MpU HOMUHA/IbHbIX 3HAYeHUSX TOKOB B pesibCax: 3HavyeHus
ko3adpcpnymeHTa Knun npusegeHsl B Tabnuue OA.2

Ta6nuuya [AA2

YacToTa CUrHasibHoro [jtDU Un.,, K,
ToKa. Iy, A B B/A
175 0.25 0.136 0.544
25 14 0,108 0.077
50 (aBTOHOMHas TAra) 1.2 0.186 0.155
50 (3anekTpuyeckas Tsara) 2.0 0.310 0.155
75 14 0.322 0.230
MpumeyaHne — 3HadeHMs koapduumneHTa KiilonpegeneHsl no opmyne
1]
K s - (OA.2)
an

[A.2.3 ToporoBas 4yBCTBUTE/NIbHOCTb 60PTOBbLIX YCTPOMCTB KaHana AJICH.

3HayeHMa Toka B penbcax npu cpabaTtbiBaHun (IcMO) M nNpy  OTNycKaHuu (HagexHoe
HecpabaTbiBaHue) Kkm 60pToBbIX ycTpoicTB AJ/ICH no oueHke KoaghdpuumeHTa BO3BpaTa MMMYIbLCHOroO
pene npuBegeHbl B Tabnunue JA.3

Ta6nuuya [OA3

YacToTa CMrHasibHOro Toka. Iqyh nm love. TaK. moTHiNY
ry A A A
25 0,95 1.15 0.31
50 (aBTOHOMHas Tsra) 0,75 0,90 0.25
50 (anekTpuyeckas TAra) 1,30 1,60 0.43
75 0,95 1,15 0.31

0 3HaueHusa onpegeneHbl C yyeTom KoaddmuymeHTa Bo3BpaTa KB = 0.33 1 paccyuTaHbl
no chopmyne

lommin —lgqeOnin‘ Kg (OA.3)

OA.2.4 OnpepeneHne npeaenbHOro cpeiHeKBapaTnyeckoro 3HadYeHus Toka nomexm 1~ npu
HenpepbIBHOM BO34ENCTBUM B pefibcax Nnoj npueMHbiMu Katywkamu AJIC.

OA.2.4.1 CpefHekBagpaTnyeckoe 3HayeHne npeaesibHoOro Toka nomMexu B penbcax Anga KkaHana
AJICH onpegensieTcs U3 HepaBeHCTB

ld-HD'A LOM~ xpao.rak
1r/-n™ Irmmin WA.4)
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OA.2.4.2 YuuTbiBasi, 4YTO MNOMEXOYCTOMYMBOCTb [ABYKPATHOW cCUCTEMbl C pa30pa3HOCTHOM
Mogynsauuveri (PPM) npu KOrepeHTHOM Mnprveme coBnagaet C NOTEHUWaslbHOW MOMEeXO0YyCTOMYMBOCTbLIO
CUCTEMbl C OAHOKPATHOW 4YacTOTHOW mMopgynsuueid (UM). a HagexHas paboTa kaHasa cBsi3u npu UM
obecneynBaeTCa MNpU MpPeBbIWEHNM MNOMIE3HbIM CUTHA/IOM YPOBHS MNomex Ha BenunuuHy Peal5,7 gb.
npuHNMaeMm, 4YTo cpefiHeKBajpaTu4eckoe 3HayeHue MnpefenbHOro Toka nomexu ana kaHana AJIC-EH
onpegensieTca N3 HepaBeHCTBa

20 Ig-—-—-- r 15,7 ob. otkyga \roif£ 41 mA. (OA.5)

[A.2.4.3 MNpepenbHble 3HadyeHns Iogn npusefeHsbl B Tabnvue A 4.
Tab6bnnya OAA4

YacToTa curHasibHOro Toka. Iy, Inoea. MA
175 41
25 250
50 (aBTOHOMHas TAra) 250
50 (anekTpuyeckasn Tara) 400
75 250

OA.2.5 OnpegeneHve cpefHekBaApaTU4ecKoro 3HayeHUsi TokKa Momexu Inr B penbcax nog
npMeMHbIMM KaTylwkaMmn ycTpoicTB AJIC. co3gaBaeMblX rapMOHUYECKMMU COCTaB/SAOWNMY 06paTHOro
TArOBOrO TOKa B pesfibCax 3/1IEKTPUYECKUM NOABWKHbLIM COCTaBOM.

[OA.2.5.1 CpegHekBagpaTnyeckoe 3HayeHue ToKa rapMoOHUKK |, B cocTaBe TAroBoro Toka npu
HenpepbiBHOM Bo3gelicTBumn (6onee 0,3 €) A4O/MKHO 6bITb He 6onee:

-1,0 A Bnosnoce vacToT 21-29 'y (F = 25 I'w);

-1,3 A B nosoce 4actoT 46-54 'y (F = 50 l'w);

- 4,1 A B nonoce yactot 65-85 'y (F = 75 T'w);

- 0,4 A B nonoce yactoT 167-184 'y (F = 175 T'w).

OA.2.5.2 MakcMmanbHO [A0MYyCTUMble BeNYMHbI acMMMEeTpUM O06paTHOro TAroBOro Toka B
ABYXHUTOYHBIX Pe/IbCOBbIX LEensx AO/HKHbI COCTaB/IATb:

- NPV 3N1IEKTPUYECKON TSAre nepeMeHHoro Toka 4 %, T.e. Kkc= 0.04;

- NPV 3/1EKTPUYECKON TAre NOCTOsIHHOro Toka 6 %, T.e. Kkc= 0.06.

PaccunTtaHHble cpefHekBagpaTnyeckme 3HadeHUss Toka nomexu ™ = K*c 1/2 B penbcax nog
npvemMHbIMM Katywkamu AJIC. onpegensieMmble rapMOHUYECKUMWU COCTaB/IAOWMMU 0O6paTHOro TAroBOro
TOKa B 3KCMJlyaTalMOHHbIX YCNOBUAX, NpuBeAeHbl B Tabanue JA.5.

Ta6nwnya [JAS5

Bupa anekTpuyeckoi F, Ty Inr. MA
TAMM

MepemeHHOro Toka 25 20
75 82
175 8

MocToAHHOro ToKa 50 39
75 123
175 12

AA.2.6 OnpegeneHve AONYyCTUMbIX CPpeAHeKBafpaTUYECKNX 3HAYEHU HanpsXKeHWii nomex Ha
BbIBOAAX MPUEMHbIX KaTyLleK 60pTOBbIX YCTPOACTB AJIC 1)**,, B peXnme X0/1I0CTOro Xo4a, co3aaBaemMbiX
annapartypoli n 060pyA0BaHNEM XeNe3HOA0POXHOro NoABUXHOIO cocTaBa.

AA.2.6.1 Npn HenpepbIBHOM BO34ENCTBUM NOMEX ASINTENbHOCTbIO 60see 0,1 C 1 MMNYNbCHOM
BO34eiCTBUN NOMeX ANuTeNbHOCTbO MeHee 0.1 ¢ M MHTepBane cnegoBaHus oT 0.1 go 6,0 c
onpegenseTcs:

- Npn aBTOHOMHOW TAre
v Ku| (0A-6)
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Uflon = Urpoj
PaccunTaHHble 3HaveHUs M. npusefeHbl B Tabnuue A6
Ta6nuuya OA.6

YacToTa curHasisHoro Toka. Iy,
50
75
175

- NPY 3/1IEKTPUYECKOI TATe

L»n= Unpwi ~ 1nr'knl

PaccunTaHHble 3Ha4YeHus npusegeHbl B Tabnuue JA.7

Ta6nwnya [JAT7

Bup, anekTpuyeckoii YacTtoTa curHasibHoro Toka. Iy
TAMMN
25
MepemeHHOro Toka 75
175
50
[MocToAHHOro TOKa 75
175

FOCT P 55176.3.2-2012

Uaiyi, mB
39.0
58.0
23.0

u~. mB

18.0
39,0
18.0
56.0
29.0
16.0

(OA.7)

(4A.8)

OA.2.6.2 Tpu wnMNYIbCHOM BO3AEACTBUM MOMEX ANUTENbHOCTbO MeHee 0.1 C M WHTepBane

cneposaHus 6onee 7.5 ¢ onpegensieTca:
npv aBTOHOMHOI TAre:
- Ana kaHanos AJICH

Lion = 1 Qe

roe  UgeD = Ippacrm’ Ku| — HanpsbkeHne curHana Ha KaTylukax.

COOTBETCTBYHOLLEE TOKY CpabaTbliBaHMs ycTpoicTs AJICH;

- Ana kaHana AJIC-EH

wipo= UgVB.EH,
roe nAEBEH= 45 MB — HanpsbkeHue cuUrHasia Ha KaTyLikax.

COOTBETCTBYHOLLEe TOKy cpabaTbiBaHUs ycTponcts AJIC-EH.

PaccunTaHHble 3HavYeHMs ngmnpueeseHsl B Tabnvue OA.8.

Ta6nuua [AAS8
YacToTa curHasibHoro toka. Iy
50
75
175

npu 3NeKTPUYECKo TAare.
- Ana kaHanos AJICH

Ugn = Ucgpal Inr'kun'.
- onsa kaHana AJ1C-EH

Lloon.= n cpa6.EH“ Inr ' Kun-

PaccunTaHHble 3HaYeHus namnpueeseHsl B Tabnvue A.9.

Ujcn. mB
116,0
219.0
45,0

(4A.9)

(0A-10)

(AA.11)

(0A.12)
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Ta6nuuya [AA9
Bua anekTpuyeckoi
TAM
MNMepeMeHHOro Toka

oCcTOAHHOro TOKa

YacTtoTa curHanbHoro Ttoka. Iy

25
75
175
50
75
175

nm,, uB

72.0
200.0
41.0
196.0
190,0
38.0
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Mpunnoxexne b
(cnpaBo4HOE)

OpUrMHanbHbIN TEKCT N3MEHEHHbIX MOJIOXEHUA NPMMEHEHHOrO MeX/AyHapoAHOro cTaHaapTa
M3K 62236-3-2:2008

1 Cdhepa geictBus

JaHHasa yactb MOK 62236 kacaeTcs BOMPOCOB MOMEXO3MUCCUM M NoMexoycToinunsoctn IMC ans
3/1EKTPUYECKON N 3NEKTPOHHON annapaTypbl, NpeAHasHa4YeHHOW A/19 UCMONb30BaHUA B XENe3HOL40POXHOM
noaBMKHOM cocTaBe. M3IK 62236-3-2 npumMeHsieTcs K annapaTtype, yCTaHOB/IEHHOW B NOABMXHOM COCTaBe.

PaccmatpuBaemblii AnanasoH 4acToT: OT YaCTOTbl MOCTOSIHHOrO TOKa A0 400 I'Tu. Ha vacToTax,
rae TpeboBaHUA He yKasaHbl, UCNbITaHUSA He NPOBOAAT.

MpuMeHeHne ncnbiTaHWn ByaeT 3aBMCETb OT KOHKPETHOM annapaTypbl, eé KoHdurypawumm, noptos,
TEXHOIOTMN N PpaboynX YCIOBUNA.

B M3K 62236 yunTbiBaeTCs BHYTPEHHSASA OKpyXXatoLias 06CTaHOBKa Xe/1e3HOA0POXHOI0 MOABMKHOIO
coCTaBa M BHELLIHAS OKpyXatolas cpejia XXenes3Ho Joporn, a Takxke nomexu, cosjaBaeMblie annaparype, oT
060py/0BaHMA, TAKOTO KakK NepeHOoCHbIe pagnonepeaaTymku.

Ecnm nopT npedHasHadeH A0 nepejadn  waM  npuéma  curHasia  paguocBsisn, TO  HOPMbI
3/1eKTPOMArHUTHbIX NMOMEX U NMOMeXoyCTOMYMBOCTU, NPUBEAEHHbIE B JAHHOM CTaHAapTe, Ha yacToTe CBsSi3v
He NPYMEHSIIOTCS.

HacTosiwmii cTaH4apT He MNPUMEHSIIOT K NMOMEX03MUCCUWU.  OGYC/IOBJIEHHON  MepexoaHbIMU
npoueccamu, BO3HUKAIOLWMMK NpY 3arnycke M OCTAHOBKe annapartypbl.

Llenb HacTofiwero craHgapTta - onpeAesieHMe HOPM W MeTo4O0B McNbITaHWA ANEKTPOMarHnTHbIX
nomex wn onpepgeneHve TpEGOB&HVII‘/‘I K UCNbITaHNO HOMEXOyCTOI‘;IHMBOCTM B OTHOWEHUN KOHAOYKTUBHbIX
nomex n nomMmexoamMmumccun.

TpeboBaHMA MOMexoamMmccum 6blaM  BblGpaHbl  Tak, 4YTO6blI rapaHTMpoBaTb, 4YTO MOMexw,
cosfaBaeMble annapatypoil, HOpMasIbHO 3KCM/lyaTUpyeMoli Ha Xene3HOAOPOXHOM  MOABWXHOM coCTaBe,
He NpeBbIWAaloT YPOBHS, KOTOPbI MOXeT MellaTh APYrol annapartype paboraTb AO/HKHbIM 06pa3om.

AHanornyHo, Tpe6oBaHWA MOMEXOYCTOMUMBOCT 6blM  Bbl6paHbl Tak. 4TO6blI rapaHTUpPOBaTb
afleKkBaTHbI ypoBeHb MOMEX0YCTONUMBOCTY 418 annapartypbl NOABMXHOIO cocTasa.

OfHaKo 3TU YPOBHM HE OTHOCATCH K 3KCTpeMaslbHbIM CrlyyasiM, KOTOpble MOryT (C O4YeHb HU3KOM
BEPOATHOCTbLIO) BO3HMKATb B KakoM-1nbo mecte. [lo/kHbl ObiTb onpefesieHbl cneyvasnbHble TpeboBaHUS,
KOTOpble He nognagarT noa LeicTBMe JaHHOro CTaHAapTa.

Tpe6oBaHuWsl K UCMbITAHUAM ONPEAEnATCA 418 KaKA0ro paccMmaTprBaemMoro nopra.

[laHHble KOHKpeTHble MOSIOXKEHUSA AO/MKHbI UCMNO/b30BaTbCs BMECTe C OCHOBHbIMU MOJSIOXEHUAMWN
ctaHpgapta M3K 62236-1.

6 NMpMeHUMOCTb

Ecnu HeT Apyrux ykasaHuii, To ncnbitaHnss IMC A0/MKHbI BbITb UCMbITAHUAMU Ha TUN MPOLYKUMN
(TNoBbIMK MCMNbITaHUAMN].
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MpunoxeHve B
(cnpaBoyHOE)

VickntoYveHHble NOMTOXEHUA NMPUMEHEHHOTO MexAyHapoaHoro crtaHpgapta M3OK 62236-3-2:2008
5 Ycnosusa ucnbitaHus

He Bcerga cyuiectByeT BO3MOXHOCTb MCMbITaTb KaxAyto (YHKUMIO annapatypbl. WcnbitaHus
[O/MKHbI  MPOBOAWUTBLCA MPU  TUMUYHOM  paBoyem pexume, MPesycMOTPEHHOM NPOW3BOAUTENIEM, NpU
o6ecneyeHVn MaKCUMasIbHOM MOMEXO03MUCCUM WM MaKCUMasIbHOM  BOCMPUMMUMBOCTM K TMOMexe B
nccnefyemMomMm AvanasoHe 4acToT B COOTBETCTBUM C OBbIUHBLIMU NPUMEHEHUAMU. MPOU3BOANTENb AO/IHKEH
onpeaenvTb YC0BUA UCMbITAHUS.

KoHdpurypauma v pexumm paboTbl LO/MKHbI OMNPeAensiTbCs B MfaHe WCMbITaHuii, a peasibHble
YCNOBUS UCNbITaHUI AO/MKHbI 6bITb TOYHO YKa3aHbl B MPOTOKO/E UCTIbITAHUS.

6 NMpnmMeHUMOCTb

MyTéM pPacCMOTPEHUs 3MEKTPUYUECKUX XapaKTePUCTUK, MOAKIOUYEHUS U UCMO/Ib30BaHWUS HEKoi
KOHKPETHOI annapaTtypbl MOXHO OMpeAe/inTb, YTO HEKOTOPbIE WCMbITaHWS He NPUMeHMMbI (Harnpumep,
UCMbITaHWSI  aCMHXPOHHbIX  ABWUraTenieid, TpaHchopmMaTtopoB M T.N. HA MNOMEXOYCTOWYMBOCTb K
NnomMexoamMmuccum). B Takux cnydasix pelleHne o HEMPOBEAEHUUN UCTbITaHWUS AOHKHO ObITb 3anvMcaHo B NaH
UCMbITAHWS WX B NPOTOKOJ/ UCMbITaHUS.
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Mpunoxexwne A
(cnpaBo4HoE)

CBefieHVsi 0 COOTBETCTBUM CCbIIOUYHbIX HALMOHAIbHbIX N MEeXroCcyAapCTBEHHbIX CTaH4apTOB
MeXAyHapoAHbIM CTaHAapTam, UCMO/Ib30BaHHbIM B KAYeCTBE CCbI/IOYHbIX B MPUMEHEHHOM
MexAyHapo4HOM cTaHaapTe

Ta6bnuya Ar.1

O603HaYeHne CCblSIOYHOTO
HauMoHaNbHOTO.
MEeXrocyAapCTBeHHOro cTaHgaprta

FOCT 30372—95 / FTOCT P 50397—
92

FOCT P 8.568—97

FOCT P 51317.4.2—2010
(M3K 61000-4-2-95)

FOCT P 51317.4.3—2006
(M3K 61000-4-3:2006)

FOCT P 51317.4.4—2007 (M3K
61000-4-4:2004)
FOCT P 51317.4.5—99
(M3K 61000-4-5-95)
FOCT P 51317.4.6—99
(M3K 61000-4-6-96)
FOCT P 51317.6.1—2006 (M3K
61000-6-1:2005}
FOCT P 51318.11—2006
(CUCMP 11:2004)
FOCT P 51318.22—2006
(CMCMNP 22:2006)
FOCT P 55176.1-2012
(M3K 62236-1:2008)
FOCT P 55176.3.1-2012
(M3K 62236-3-1:2008)
MpumeyaHune - 8

COOTBETCTBMSA CTAaHAAPTOB:

CrteneHb
COOTBETCTBUA

MOD

MOD

MOD

MOD

MOD

MOD

MOD

MOD

MOD

MOD

MOD

MOD - mMoanduLMpoBaHHbI cTaHaapT.

O603HayYeHne 1 HauMeHOBaHUe CCbIIOYHOTO
MeXAyHapoAHOro cTaHaapTa

M3K 60050-161:1990 «MexayHapoaHbIii
3M1eKTpoTexHu4yecknii cnosapb. nasa 161.
ONeKTpoMarHuTHasi CoBMeCTUMOCTb>»

M3K 61000-4-2-95 «QneKkTpomarHuTHas
coBmecTumocTb (AMC). YacTb 4. MeToabl UCMbITAHUIA 1
n3mepeHwuii. Pasgen 2. McnbiTaHUs Ha YCTOWYMBOCTb K
3/1eKTpocTaTUuyeckum paspsagam*

M3K 61000-4-3:2006 «3neKTpoMarHuTHas
coBmecTumMocTb (AMC) - YHacTb 4-3: MeTofbl UCMbITaHWIA
U u3MepeHuii - McnbiTaHna Ha yCTOWYMBOCTbL K
N3/ly4eHHOMY pPajnoyvacToTHOMY 3/IeEKTPOMAarHUTHOMY
non»

M3K 61000-4-4:2004 «3neKTpoMarHuTHas
coBmecTuMocTb (AMC). YacTb 4-4: MeToAbl UCMbITaHW

M u3MepeHuii -  McnbiTaHMst Ha yCTOMUYMBOCTbL K
3NeKTpUYECcKNM 6bICTPbIM nepexoaHbIM
npoueccam/navkam»

M3K 61000-4-5-95 «3neKkTpomarHmtHas
coBmecTumocTb (OMC). YacTb 4. MeToabl UCMbITAHUIA 1
n3mepeHuii. Pasgen 5. McnbiTaHna Ha yCTOMYMBOCTb K

MWUKPOCEKYHAHbIM ~ MMMY/IbCHbIM  MOMexaM  60/bLIoWA
3Heprum»
M3K 61000-4-6-96 «3neKkTpomarHmtHas

coBmecTumocTb (AMC). YacTb 4. MeToabl UCMbITAHUIA 1
nsMepeHuii. Pasgen 6. YCTONUMBOCTb K KOHAYKTUBHbLIM
nomexam, HaBefeHHbIM paAno4yacToTHbIMW NOAAMU»

M3K 61000-6-1:2005 03neKTpoMarHuTHas
coBmecTumocTb (AMC). YacTtb 6-1. Obuwme ctaHfapThbl.
MomMexoycToluYMBOCTb ANA  XUMbIX, KOMMEPYECKNX W
Nerknx MpoMbILWAEHHbIX 06CTAHOBOK»

CUCIIP 11:2004 «MpOMbILWIEHHbIE HAayUHble U
meanumHckme (MHM) BbICOKOYACTOTHbIE YCTPOCTBA.
XapakTepucTuKi 31eKTpPOMarHMTHbIX nomMex. Hopmbl 1
MeTOo/bl N3MEepPeHNin»

CUCUMP 22:2006 «O6opyaoBaHue
MH(OPMALMOHHbIX TEXHOTOTUA—XapakTepucTrku
pagmonomex—HOpPMbI U METOAbI U3MEPEHUI»

M3K 62236-1:2008 «)KenesHble AOPOTN.
OnekTpomMarHuTHaa coBMecTuMocTb. YacTtbl. O6wume
nofoxeHna*

M3K 62236-3-1:2008 «XXenesHble AOporu.
OnekTpomMarHuTHas COBMeCTMMoCTb. YacTb 3-1.
MoaBwnxHoOI cocTas. Moe3g v eAVHUYHOE TpaHCNopTHoe
CcpeacTtBO»

HaCTOFIUJ'eVI Ta6ﬂI/IU'€ ncnonb3oBaHbl cnegywuue 0603HavYeHns cTeneHun

27



FOCT P 55176.3.2-2012

Mpunoxenne 44
(cnpaBoyHOE)

ConocTaB/IOHNO CTPYKTYpPbl HacTOsLWEero cTaHAapTa Co CTPYKTYPO NPUMEHEHHOTO MeXAyHapoAHOro
ctaHgapTa M3K 62236-3-2:2008

Ta6nuuya 44.1

CTpyKTypa HacTosLiero cTaHgapTa

1 O6nactb npuMeHeHusa (1)
2 HopmaTusHble cCblIKK (2)
3 TepmuHbl 1 onpegenenusa (3)
4 O6wume nonoxeHns (6)
5 Tpe6oBaHMA K AONYCTUMbIM YPOBHAM
3/1EKTPOMArHUTHbIX NOMeX, Co3aBaemblX
annapartypoii 1 o6opy0BaHNeM Xene3Ho40P0XHOro
NofBMXHOro cocTaBa. MeTofbl NCTbITaHWi
5.1 Ycnosus ucnbitaHwuii (5:6: 7)
5.2 HopMbl 3N1€KTPOMArHUTHbIX NOMEX,
co3faBaeMblx annapaTypoii n o6opyaoBaHuem
XEeNne3HoA40pP0XHOro NoABMXHOro coctasa (7)
6 TpebosaHusa K annapaTtype 1 060pyAo0BaHunio No
YCTONYMBOCTMN K BHELUHUM 3N1E€KTPOMArHUTHbLIM
BO34eicTBMAM. MeToAbl NCMbITaHWi
6.1 Ycnosusi ucneitanuii (4; 8)
6.2 TpeboBaHus K annapatype u 060pyA0BaHNIo
Nno yCTONYMBOCTU K BHELLUHUM 3N1EKTPOMArHUTHbIM
Bo3aencTeuam (4:8)
MpunoxeHune A (cnpaBoyHoe) Mpumepsbl annapartypbl
n nopTtoB (Mpunoxexue A)
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CTpyKTypa mMmexayHapogHoro ctaHgapta MOK 62236-3-
2:2008

[y

Cdbepa peiicteus
2 HopmaTuBHble CCbINKU
3 TepmMuHbI 1 onpegeneHuns

4 Kputepumn kadectBa DyHKLMOHNPOBAHNS

5 Ycnosus ncnbitaHma
MpuMeHnmocTb

[«2]

7 WcnblTaHna NOMEX03amM1CCun 1 HOpMbl

8 HopMbI 1 UcnbiTaHUS Ha nomexoycmﬁqmsocn;

Mpunoxexnne A (MHdopMaumoHHoe) MpuMepsbl annaparypbl
1 NopToB

MpunoxeHne B (MHOpMaLMOHHOE). KOHAYKTUBHbIE
noMexu, cosflaBaemMble CUI0BbIMK NpeobpasoBaTtensimu B
AvanasoHe yvacTtoT oT 9 Kl'y go 30 Mru,.

PucyHok 1 — OCHOBHble KaTeropum nopTos

PucyHok A.1 — JIOKOMOTUB C NUTAHNEM MEPEMEHHLIM TOKOM
C NPMBOAOM THAMM N0
nepeMeHHOMY TOKy M ncodoMeTpuyecknum (UAbLTPOM Ha
CTOPOHE JIMHUK

PucyHok A.2 — Cuctema [ep.Tok/lep.rok ¢ cunbTpom
Koppekuun koadpuumneHTa MOLLHOCTN Ha
CTOpOHe npeobpasoBaTenss U C UCTOYHUKOM NUTaHUSA MO
NOCTOAHHOMY TOKY nnu TPEXdasHbIM ans
BCMoMoratesibHoro o6opyfosaHusa 1 noesga

PucyHok A.3 — TpaguuymoHHaa cuctema C  BXOAHbIM
ABurateniem MepemMeHHoOro Toka W ABUraTensMu  TAru
NOCTOSAHHOIO TOKa, MUTaHWe Ha KoTopble nofjaeTcs yepes
a3oBbIil ynpasnsawLWmii npeobpasosartesib

PucyHok A.4 — Cuctema nuTaHus MOCTOSHHbIM TOKOM C
3anyckoM TArM N0 NepemMeHHOMY TOKY

PucyHok A.5 — [lonosiHuTeNbHbIE NOPTLI Npeobpasosarens
N 3N1IEKTPOHHBIX CXeM ynpaBieHuns

PucyHok B.1 — WcnbiTatenbHas ycTaHoBKa

Tabnuua 1— Momexoamuccna — MopTbl 3HeprocHabXxeHus
(NUTaHnA] TArM nepemeHHoro Toka

Tabnuuya 2 — Momexoamuccus — MopTbl
3/1eKTPOCHa6XeHUs [MUTaHWA] TArM NOCTOSHHOIO Toka

Tabnuua 3 — MMomexoamuccns — MopTbl 31EKTPOCHAGXKEHNS
(nMTaHna] BcnomoraTtenbHOr0O 060pyA0BaHWSA MNOCTOSIHHOTO
VAN NePeMEeHHOro Toka

Tabnuuya 4 — Momexoamucens — MopTbl
anekTpocHabxeHua (nutaHua] ot 6atapen [akkymynatopal



OkoHuaHve Tabnuubl A1. 1

CTpyKTypa HacTosiLLero ctaHaapTa

-t
oft
of

Mpunoxenne OA (cnpaBo4HOE)

OnekTpoMarHuTHble TMOMexuW Ha nopTax BBOAA
curHanos CBA3W W  ynpaBfeHWs  YCTPOICTB
6B30M3CHXTU EeNe3aHaaIPaKHOro noABMKHOrO
cocTtasa'™

MpunoxeHne B (cnpaBo4HOE)

OpUrMHanbHbI  TEKCT  WU3MEHEHHbIX  MOMOXEeHWUI
NPUMEHEHHOTO MeX/yHapoAHOro cTaHgapTa

M3K 62236-3-2:2008
MpunoxeHne OB (cnpaBo4yHoe)
NoN0XeHns NpPYMEHEHHOro
ctaHfgapta M3K 62236-3-2:2008
MpunoxeHne AT (cnpaBovHOE)
CBefieHunsi 0 COOTBETCTBUM CCbITOUHBIX HALMOHATbHBIX U
MEXrocylapCTBEHHbIX CTaHAAPTOB MeXAyHapOaHbIM

McknioueHHble
MEeXAyHapogHOro

CTaHAapTam. ncnonb3oBaHHbIM B KayecTBe
CCbI/1IOYHBLIX B NPUMEHEeHHOM MeXAyHapoaHOM
CTaHgapTe

Mpunoxenve [ (cnpaBouHoe) ConocraBneHue
CTPYKTYpPbl HacCTOSsILLEero ctaHgapTa CO CTPYKTYpoii
NpUMeHEHHOTo MexXJyHapogHoro cTaHgapTa
M3K 62236-3-2:2008

FOCT P 55176.3.2-2012

CTpyKTypa mMmexayHapogHoro ctaHgapta M3K 62236-3-
2:2008
Tabnuya 5 — Tomexoamuccnus — [opTbl ynpaBneHnsa w
n3MepeHns pexvma (npouecca)
Tabnuuya 6 — Momexoamuccus - MopT kopnyca

Tabnuuya 7 — MomMexoycToNYnMBOCTb — MopTbl
3N1eKTPoCHabXeHns [nuTanus) oT 6aTapeu
[akkymynsaTopa) (3a WCKAKOYEHWEM  BbiIXxoAa  CUIOBbIX
NCTOYHNKOB), nopThbl BBOAA [A0MNOSTHUTENBHOTO
3HeprocHabXeHnss  nepeMeHHbIM  TOKOM  (HOMWHasbHOe
HanpsxeHne S 400 Bep.xB.)

Tabnuuya 8 — [lomexoycToiiumBocTb — [lOpPTblI CUrHana wu
CBA3W, NOPTbl  yMpaB/eHUs W  U3MEPeHNs  pexvma
[npoueccal

Tabnuya 9 — MomexoycToiunBocTb — MopTbl kopnyca
Tabnuuya A.1 — TWUrXTYHblE NPUMeEPbI annapaTypbl
Tabnmua A.2 — O603HaYeHNA TUNNYHbIX NOPTOB

* NlaHHbI CTPYKTYPHbI/ 3/1EMEHT NPUMEHEHHOT0 MeXZAYHapoAHOTo CTaH4apTa UCKYEH, Tak Kak HOCUT

MHDOPMATUBHbIV XapakTep.

** TabnnLbl U PUCYHKM Pa3MeLLeHbl HeMOCPeACTBEHHO NOC/e TEKCTa, B KOTOPOM OHU YNOMUHAKOTCS, UK

Ha cnepylolleii cTpaHuue.

**' NlaHHbI CTPYKTYPHbIi 31EMeHT BK/IOYeH [OMOSHUTENbHO AN oGecneyeHus Tpe6oBaHuii Mo
6e30MacHOCTU XEeNe3Ho40POXHOIo NOABMXHOIO cocTaBa B Poccuiickoilt ®eaepaunu.

MpumevaHune

— Mocne 3arofioBKOB pa3zaesnos (MOAPa3AesioB) HACTOSLLEro CTaHAapTa NpuBeseHb!

3cKo6Kax HoMepa aHafiorMyHbIX UM pasgenos (NoApas3nesnoB, NyHKTOB) MeXAyHapo4HOro cTaHaapTa.
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YK 621.311.25.001.4:006.354 OKC 33.100
45.020
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