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Mpepgucnosune

Llenn, oCHOBHblE MPWHLWMNLI 1 OCHOBHOW MOPAAOK NpoBefeHuss paboT Mo MeXrocyAapCTBEHHOW CTaH-
naptusaumu yctaHossieHsl B FOCT 1.0—2015 «MexrocyfapcTBeHHas cuctema craHgaptmsaunn. OCHOBHble
nonoxexus» n FOCT 1.2—2015 «MexrocygapcTBeHHaa cuctemMa ctaHgaptusaunn. CtaHgapTbl Mexrocygap-
CTBEHHble. NpaBuia 1 pekoMeHAaummn no MexrocyAapCTBeHHoW ctaHgapTusauun. MNpasuna paspaboTku, npu-
HATWSA. 0GHOBIEHUS N OTMEHbI»

CeefleHusi o cTaHgapTe

1 PASPABOTAH deaepasbHbIM roCyapCTBEHHbIM YHUTAPHbLIM Npeanpusatuem «LleHTpanbHbIil opae-
Ha TpypoBoro KpacHoro 3HameHu Hay4yHO-uccnefoBaTenbCkuii aBTOMOOWNbHBIA Y @BTOMOTOPHBIA VHCTUTYT
«HAMW» {dIYN «HAMW»), depepanbHbiM rocyAapCTBEHHbIM YHUTAPHbIM npeanpustuem «Hay4yHo-uccne-
[0BaTeNbCKUA 1 3KCMepUMeHTaNbHbI WHCTUTYT aBTOMOGU/IbHON 3NEKTPOHUKM U 31eKTPoobopyA0oBaHUS»
(eryn HIMAD)

2 BHECEH MexrocyapCTBEHHbIM TEXHUYECKMM KOMUTETOM MNo cTaHaapTusauum MTK 56 «1OpOoxHbIii
TpaHcnopT»

3 MPUHAT MexrocysapcTBEHHbIM COBETOM MO CTaHAapTusauuu, MeTponorum n ceptudumkanmm (npo-
Tokon oT 25 okTa6ps 2016 . Np 92-)
3a NpuHATNE rosIocoBasin:

KpaTHoe HanMmeHoBaHWe CTpaHbl Kosa CTpaHbl COKpaLL[eHHOE HanmeHOoBaHWe HaunoOHaNbHOKW OpraHa
no MK (MCO 3166)004-97 no MK (MCO 3166)004-97 no cTaHAapTU3ayum
ApmeHus AM MuHakoHoMUKKN Pecny6avku ApmeHus
Benapycb BY locctangapt Pecny6nukn Benapycb
py3us GE Ipy3ctaHgapT
KasaxcTtaH Kz locctanpgapT Pecnybnukn KasaxctaH
Kuprusnsa KG KblpreisctaHgapT
Poccus RU PoccraHgapt
4 Mprkazom PefepasibHOrO areHTCTBa MO TEXHUYECKOMY PEeryimpoBaHuio U MeTponiornu ot 15 uioHA

2017 r. Nv 552-cT MexrocyfapcTBeHHbIii ctaHgapT FOCT 33991—2016 BBefeH B fleiCTBUE B KayecTBe Ha-
unoHanbHoro ctaHgaprta Poccuiickoli @epepauun ¢ 1 dpeBpans 2018 r.

5 B HacTosileM cTaHAapTe peann3oBaHbl MONOXEHUA Cepun MexAyHapoAHbIX cTaHdapToB ISO 7637
«TpaHCnopT AOPOXHbIA. NOMexXn KOHAYKTVMBHbIE. EMKOCTHbIE U MHAYKTMBHbIE» («Road vehicles — Electrical
disturbances from conduction and coupling)

6 BBAMEH IOCT 28751—90 n rOCT 29157—91

WNHbopmauus 06 nsmMeHeHnaxX K HacToAleMy cTaHaapTy ny6nvkyeTCA B eXerofgHoM vHdopmaum-
OHHOM YyKa3aTesne «HauuoHanbHble CTaHfapThi», @ TEeKCT U3MEHEHWU 1 NOoNpaBoOK — B €XeMeCAYHOM
NMHGOPMaLMOHHOM yKasaTerne «HauuoHanbHble cTaHAapThi». B cnyyas nepecMoTpa (3ameHbl) UAn OT-
MeHbl HACTOSILLEro CTaHAapTa cCooTBeTCTBYyLee yBefoM/eHe byaeT ony6/MKOBaHO B €XXeMeCA4YHOM
MHOPMaLMOHHOM YKasaTene «HaunoHasibHble cTaHaapThi». CooTBeTCTBYOWasa ndiopmaus, yseaom-
NeHVe 1 TeKCTbl pasMellanTCcs Takke B MHhopMaLMoHHO! cncTeme o6LLero nonb3oBaHWa — Ha ochu-
uvanbHoMm caiiTe ®PefepanbHOro areHTCTBa M0 TEeXHUYECKOMY peryimpoBaHnio 1 MeTponoruv B ceTu
VHTepHeT

© CraHgapTuHdgopm. 2017
B Poccwuiickoli ®efepauun HaCTOALWMIA CTaHAAPT He MOXET ObITb MOSIHOCTLIO WAN YACTUYHO BOCNPOU3-

BEEH. TPaXXMPOBaH 1 pacnpocTpaHeH B KauecTBe ohuLManLHOro n3aaHus 6e3 paspeleHust degepasbHoOro
areHTCTBa Mo TEXHUUYECKOMY perynvpoBaHuio 1 MeTposorum
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M E X T OCUY A APCTUBETHH®bB W CTAHAOAPT

OnekTpoobopynoBaHue aBTOMOOU/IbHbBIX TPAHCMOPTHbLIX CPeACcTB
SNIEKTPOMATHUTHAA COBMECTUMOCTbL. NMOMEXW B LIEMAX
TpeboBaHWA 1 MeTOAbl UCNbITAHUN

Electrical equipment for vehicles. Electromagnetic compatibility. Electrical disturbances along lines.
Requirements and test methods

[ata BeegeHns —2018—02—01

1 O6nacTb NpUMeEHEHUSA

HacTtoswwnii ctaHAapT pacnpocTpaHsieTcsl Ha 3NeKTPUYECKOE U 3/IEKTPOHHOE 060PYA0BaHNE Naccaxmp-
CKMX U Nerknx rpy30BbIX TPAHCNOPTHBLIX CPEACTB C HOMUHA/IbHBIM HANPsHXKeHUeM NUTaHus 12 B 1 rpy30Bbix
TPaHCMNOPTHbIX CPEACTB C HOMUHAILHBLIM HAMPSXXEHWEM MUTaHUA 24 B HE3aBUCMMO OT CUCTEMbI, NpUBOAsLLEl
TPaHCMOPTHOE CPEACTBO B ABVKEHWE (Hanpumep, ABUratesib C UCKPOBLIM 3aXWUraHueM, AU3enb UK 3NeKTpu-
yeckuil apuratesns).

HacTroswwii ctaHgapT yctaHaBnvBaeT Tpe60BaHUA U METOAb! CTEHOBbIX UCMbITAHWA AN151 OLLEHKMN YCTO-
YMBOCTM K KOHAYKTUBHBIM UMMY/IbCHLIM NMOMEXaM B Liensx NUTaHus 1 onpefesnieHnst CO6CTBEHHbIX UMMYbC-
HbIX MOMEX B Lensix NUTaHus (B OTHOLIEHUW 3/1IeKTPOMArHUTHOW coBmecTuMocTy no Mpasunam (1)). a Takke
[NS1 OLEHKM YCTOMUMBOCTU K MMMY/IbCHLIM MOMEXaM B KOHTPOJ/IbHBIX U CUTHAIbHBIX LEensax 415 yKasaHHOro
BbliLLEe 060pyA0BaHUS.

HacTosawwii ctaHgapT He ycTaHaBnueaeT Tpe6oBaHWUsA ¥ METOAbl UCTbITAHUIA AN UCTOUYHWUKOB Pagmvo-
nomex.

2 HopMaTuBHbIE CCbI/IKK

B HacToswem cTaHAgapTe MCMo/ib30BaHa HOPMAaTUBHASA CCblIKa Ha CeAyoLWwnii MexrocyapCTBeHHbIN
cTaHpapT:
FOCT 3940—2004 SnekTpoobopynoBaHue aBToTpakTopHoe. ObLime TexHuyeckue ycnosus”

MpumeyaHune — MNpu NONL30BAHUK HACTOALLMM CTAHAAPTOM LieIeCO06pa3HO NPOBEPUTL AEVCTBUE CChINOYHbIX
CTaHAapTOB B WHGOPMALMOHHOV cucTEME 06LLero Nofb3oBaHUs — Ha ouLManbHoOM caiite ®efiepanbHOro areHTcTea
N0 TEXHUYECKOMY PETYMPOBAHMIO N METPOOTUM B CETU VIHTEPHET UM NO €XEroAHOMY WH(OPMAaLUOHHOMY yKasaTeso
«HauymoHanbHble CTaHAAPTbI», KOTOPbIA 0NY6/MKOBaH N0 COCTOSIHMIO HA 1 siHBaps Tekyllero rofa, U no BbiNyckam exe-
MECSYHOT0 MHDOPMALMOHHOTO yKasaTens «HauuoHanbHble CTaHAAPTbl» 3@ TeKylwuii rod. ECiu CCbiNOYHbIA CTaHaapT
3amMeHeH (M3MeHeH), TO NPy NoJIb30BaHWU HACTOSALMM CTaHAAPTOM CrieflyeT PyKOBOACTBOBATLCS 3aMEHSAOLWNM (M3MEHEH-
HbIM) CTAHAAPTOM. EC/M CCbINIOYHBIN CTaHAAPT OTMEHEH 6€3 3aMeHbl, TO MOJIOKEHNE, B KOTOPOM AaHa CCbiKa Ha HEro,
NPUMEHSIETCS B YACTM, He 3aTpar1BaloLLeil aTy CCblky.

3 TepMuHbl 1 onpepeneHns

B HacTosileM cTaHapTe NPUMEHeHbI TePMUHBI O cTaHaapTy [2].

" B Poccwuiickoin ®egepauumn geiicteyeT FOCT P 52230—2004 «3nekTpoobopygoBaHme aBToTpaktopHoe. O6ume
TEXHUYECKNE YCNOBUSA».

N3paHue oduynansHoe
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4 TexHunyeckue TpeboBaHus

4.1 O6wme nNonoxeHus

4.1.1 9neKTpoMarHUTHas COBMECTUMOCTb 3/1IEKTPUYECKOr0 U 3/1EKTPOHHOro 060pyA0BaHUs aBTOMO-
GUNbHbIX TPAHCNOPTHBLIX CPEACTB (fanee — nU3genui)

XapakTepusyeTcsa NOMexoyCTONYMBOCTbIO K UMNYIbCHbIM NOMexaM 60pTOBOW CeTU TPAHCMOPTHOTO cpes-
CTBa. a TakKXe YPOBHEM COOCTBEHHbLIX UMMY/IbCHLIX NOMEX, U3MEPAEMbIX Ha Lienax NUTaHus.

TpeboBaHWA K 3N1EKTPOMArHUTHON COBMECTUMOCTU yCTaHaBnBaloT AnddepeHLMpoBaHHO B COOTBET-
CTBMM C TpeboBaHUsAMN HacTosLero ctaHgapTa. OCHOBHbIMU hakTopamMun npu 3TOM ABASKOTCSA YCI0BUSA MpK-
MEHeHMA. a Takke QPyHKLUW, KOTopble U3fenns A0/KHbI BbINOMHATL B TPAHCNOPTHOM cpefcTse. Mpu BbInos-
HeHWKN 3TUX TpeboBaHW N3[ennsa cunTalT COBMECTUMbIMU.

MpoBepkKy COOTBETCTBUA M34enns TpeboBaHMAM HACTOSLLEro cTaHgapTa NPoBOAAT NpW NOCTAHOBKE W3-
[enuii Ha NPoM3BOACTBO, @ TakKe NPU U3MEHEHUN KOHCTPYKLMU U3AENNIA NN TEXHONOTMN U3FOTOBNEHUSA, €Cnn
3TN U3MEHEeHMsI MOryT OKa3aTb BMSHUE Ha TPe6OBaHWUA K X 3/1eKTPOMarHUTHO COBMECTUMOCTH.

4.1.2 NomexoycTONUYNBOCTb U3AENNA XapaKTepusyeTcs KavyecTBOM (PYHKLMOHMPOBAHWUA U3Aenuns BO
BPEMS U Noc/e BO3AeiCTBMS UCNblTaTe IbHbIX UMMYNbCOB.

4.1.2.1 dopma 1 napameTpbl UCMbITATE/IbHbIX UMMY/bCOB, KOTOPble AO/MKHbI OblTb NMPUMEHEHbI AnA
onpegeneHns NoMexoycToinumsocTn nsgenuii, npveeaeHsl B 5.3.3 n 5.4.3.

4.1.2.2 Ana knaccudmkauun TpeboBaHWii MOMEX0YyCTOMYMBOCTU M3AENWii YCTaHOBMEHbl YeTbipe Mc-
nbiTaTe/IbHbIX YPOBHA (CTENEHU XEeCTKOCTN).3HayYeHno ucnbitatesisHoro yposHsa (1. 1I, Ill, 1V) cooTBeTCcTBYIOT
YPOBHMW HaNpsKeHus, NpukNagbiBaemoro K n3genvio 41 noboro 3afaHHoro MetToAa UcnbiTaHuii Npy Bo3aei-
CTBUWN UCNbITATENBbHLIMW UMMY/bCAMW, KOTOpble npusefeHbl B 4.3 1 4.4. 3TO NO3BOMSAET YUUTbIBATL pas3nny-
Hble YPOBHM HanpsXXeHWs NoMex B G0PTOBbIX CETAX TPAHCMOPTHbLIX CPEACTB MpWU yCTaHOBEeHUN TpeboBaHwui
K MOMEeXOoyCTOWUMBOCTY WU3AENNA WU XapakTepu3oBaTb CBOWCTBA U3LENNiA MyTem MPUMeHeHWsA pasfinyHbIX
YPOBHEW NOMEX0YCTONYNBOCTH.

4.1.2.3 B 3aBMCUMOCTY OT TpeboBaHWi K ka4yecTBy hyHKLMOHUPOBAHUS U3AENNS BO BPeMs 1 noc/e BO3-
[eiCcTBUA ncnbITaTeNlbHbIX MMMY/IbCOB YCTaHaBAMBAIOT Crefylolme YpoBHU KavecTBa (DYHKLMOHUPOBaHWSA
(thbyHKUMOHaNbHbIE KNacchl), onpeAensowme npegnonaraemole Tpebyemble pabouve xapakTepucTuku gns
KaXXA0M hyHKLMM NCNbITYEMOro U3genns, NogBeprHyToro UCMbITAHUAM B 3aJaHHOM pexuMe:

A — YposeHb |: n3genve BbINOMHAET CBOU (DYHKLMWN B COOTBETCTBMMN C Ha3Ha4YeHMeM BO BpPems v nocne
UCTMbITAHWIA:

B — YposeHb II: n3genve He BbINOHAET CBOU (PYHKLMUM B COOTBETCTBUMN C HA3HAYEHNEM BO BPEMS UC-
NbITAHUA, HO HOPManbHOe (PYHKLMOHNPOBaHNE aBTOMAaTUYECKN BOCCTaHaBIMBAETCA NOC/e UCMbITaHWIA,

C — YposeHb lll: n3genve He BbINOMHAET CBOM (DYHKL MU B COOTBETCTBUM C HA3HAYEHNEM BO BPEMS 1 MO-
cne ncnbITaHWin N HopMasbHoe (DYHKLMOHMPOBaHUE He BOCCTaHaBnvBaeTcs 6e3 BMelwaTenbcTBa Bogutens/
naccaxmpa, Takoro kak BblK/Il0YeHe/BK/IIYeHNe UCNbITYEMOro yCTpoicTBa UM NOBTOPHOE BK/IKOYEHME Bbl-
KnyaTens 3axkuraHus nocne Bo3geicTBNS NoMexu;

D — YposeHb IV: nsgenune He BbINOSHAET CBOW (PYHKLMUM B COOTBETCTBUM C HA3HAYEHWEM BO BpPEMS U
nocne vcnbiTaHnin 1 hyHKLUMOHMPOBaHVEe HaAnexallero kauecTsa He MOXeT GbITb BOCCTaHOBEHO 6e3 6onee
JeTanbHOro BMellaTeNibCTBa, Takoro Kak OTKIHYEHWEe 1 MOBTOPHOE MOAK/IYEHNE akkyMyniaTopa unu npu-
HyauTenbHasA nogadva aHeprun. B pesynbTare UCnbiTaHUA U3fesime He AO0/HKHO UMEeTb HMKaKoro octaToyHoro
noBpexaeHus.

4.1.3 YpoBeHb COGCTBEHHbIX NOMEX U3AENNIi XapakTepnayeTcs:

- BWAOM COBCTBEHHbLIX NOMEX;

- CTeneHbi 3IMUCCUN MOMEX.

[na knaccudukaymmn TpeboBaHUii K YpOBHIO COBCTBEHHbIX UMMY/bCHBIX NOMEX U3AeNnil yCTaHOBMEHbI
yeTblpe cTeneHn amuccumn. 3HadeHnto cteneHn amuccunm (1. 11, 1ll. 1V) coOOTBETCTBYIOT aMNANTYAbl HANPSXEHUSA
UMMY/bCHBIX NOMEX OT U3AEeNns, U3MepseMblX Ha Lensax nutaHus. MNpegenbHble 3Ha4YeHUs aMnanTyg nomex
npveefeHbl B 4.2.

Mo ANNTEeNbHOCTU COBCTBEHHbIE UMMY/IbCHbIE MOMEXN MOAPa3AEeNA0T Ha cnegyloLine Buabl:

1 — nonoxuTtenbHble U OTpULATE IbHbIE UMMY/LCbI HANPSXKEHUA MOMEX C A/IMTE/IbHOCTLIO UMNybca
tdr 1 mc:

2 — MOMOXMWTEe/bHblIE U OTpULUAaTesibHble UMMNY/bChbl HAMPSXXEHUA MOMEX C A/IMTENbHOCTbLIO UMMybca
ta< 1 mc.
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4.1.4 TpeboBaHWA K 3NEKTPOMArHUTHON COBMECTUMOCTU U3AENNIA YCTaHABNMBAOT B TEXHUYECKON [0-
KyMeHTaLun Ha KOHKpeTHble BUAbl u3genuii. NMpu aTOM ykasbiBaloT AaHHbIE.
- MO NOMEXOYCTONYMBOCTHU.
1) ncnonb3yemble BUAbI UCMbITATENbHBIX UMY IbCOB;
2) ucnbiTatenbHble YPOBHU (CTENEHN XEeCTKOCTN) BO3AEeNCTBUS.
3) Tpebyembie ypOBHM kayecTBa (PYHKUMOHUPOBAHUS (PYHKLMOHAbHbIE KNAacChl) U3AENS AN KaX-
[l0r0 UCNbITaTeNbHOIO NUMMNYNbCA;
4) yncno NpMMeHAEeMbIX UMNYNbLCOB (415 OAHOKPATHbLIX MPY HEO6X0ANMOCTH);
- N0 AONYCTUMOMY YPOBHIO COOCTBEHHBIX NOMEX;
1) BuAbl COBCTBEHHbIX NMOMEX;
2) cTeneHyn aMMccun nomex.
Mprmepbl ohopmaeHns TpeboBaHWUiA K 3NEeKTPOMarHUTHON COBMECTUMOCTU W3AeNnil npvBefeHbl B Ta-
6nmuax 1 m 2.

Ta6nunuya 1
Tpe6oBaHUA K NOMEXOycTON4YNBOCTU
WcnbiTaTenbHbl i McnbliTaTenbHbli YposeHb KayectBa
Mpumeuanne
nMnynbLc YpPOBEHb (yHKUMOHMpPOBAHNSA
Mpn6op HenocpeACcTBEHHO COEANHEH C akKyMynsiTOPHON
1 He TpebyeTca — pubap f pea A Yy P
6aTapeeli
Mpubop HenocpeACTBEHHO COEAUHEH C akKyMynATOPHOM
2a. 2b He TpebyeTcs — P p o pea A ymy P
6artapeeii
3a 1 A —
3b 1l A —
4 v C 10 umnynbcoB
5a. 5b 1 D BbikntounTb Npubop, 3aTeM CHOBA BKIHOUYUTb
Ta6bnunya 2
Tpe6oBaHUA K ypOBHIO COGCTBEHHbIX MOMEX
Bm,q CO6CTBEHHbIX MOMEX CTeneHb aMmuccuu nomex anMSHaHMB
1 1 Mpu pasmbikaHny paboyero HanpsXKeHus [onyckaeTcs
cTeneHb amuccum
2 1 —

4.2 TpeGOBava npn NcnNbiTaHNMM Ha SMUCCUID UMNYNbCHbLIX NOMEX NO UenaM nNUTaHua

YpOBHM UMMYNbCHbIX NOMEX U3AEeNA NPU 3afaHHbIX CTENEHSAX 3MUCCUN NOMEX He AOJIKHbI NPeBbIlaTh
yKa3aHHbIX B Tabnvue 3 NUKOBbIX 3HAYEHWIA HanpsxkeHusi. [laHHble 3Ha4YeHWs COOTBETCTBYKT 3HAYEHUSM,
yCTaHOBJ/IEHHbIM B cTaHgapTe [3].

Ta6bnunya 3 — AMNANTYAbI UMMYbCHBIX NOMEX

Mukosoe 3HauyeHne HanpsxeHna Us, 8

Bug COBCTBEHHBIX Ans 6opToBLIX ceTe 12 B Ans 60pTOBbIX COTEH 24 B

nomex
CTteneHb aMuUccumn nomex

1 1] ill v 1 I n v
+ 25 + 50 + 75 + 100 + 50 +100 + 150 + 200
1.2
-25 -50 -100 -150 - 150 -300 -450 -600
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4.3 Tpeb6oBaHWA NpW UCMNbITAHUU HA YCTOWYMBOCTb K UMMY/IbCHLIM NMOMEXaM B Lensax nutaHus

Mpwn ncnbiTaHnW U3gennii Ha NOMeXoyCTOWYMBOCTb MPU Pa3/INYHbIX CTEMEHSX XEeCTKOCTW MPUMEHST
yKasaHHble B Tabnmuax 4 1 5 HOpMUPOBaHHbIE MUKOBbIE 3HAYEHWSA HaNPsHXKEHUS UCTblTaTeNbHbIX UMMY/1bCOB
NATU BUAO0B, NapameTpbl KOTOPbIX onpegeneHsl B 5.3.3. [laHHble 3HaYeHUs COOTBETCTBYIOT 3HAUYEHUAM, ycTa-
HOBMEHHbIM B cTaHzapTe [3] 415 ncnbiTaTenbHbIX ypoBHeit Il u V.

Ta6nuuya 4 — MNapameTpbl UCTbITATENbHBLIX UMMYLCOB 4151 GOPTOBOI ceTn 12 B

Muxoeoc 3HaueHune LA B

WNcnwiTa- MunHUManbHoOe KoNn4yecTso BpemMa UMNynbCHOroO uukna

TenbHbI McnbiTaTenbHblii YypOBE€Hb nMnynbLcoe unu ANNTCNb-

nMmnynbc HOCTb MUCNbITAHWU

1 ] 1] v min max

1 -25 -50 -75 -100 5000 umnynbcos 05c 5c¢
2a - - + 37 +50 5000 umnynLcos 0.2c 5c
2b - - + 10 + 10 10 nmnynbcoB 0.5c 5¢c
3a -25 -50 -112 -150 36000 nmnynbcoB (1 4v) 90 mc 100 mc
3b +25 + 50 +75 + 100 36000 nmnynbcoB (14) 90 mc 100 mc
4 -4 -5 -6 -7 2 1vmMnynbe 2 1 MuH r 1 muH
5 +26.5 +46.5 + 65 + 87 r lvmnynsc r 1 muH r 1 muH

Ta6nuuya 5— MNapameTpbl UCMbITATENBHBIX UMNYNbLCOB A5 60pTOBOI ceTn 24 B

Mukosoe 3HaueHue |/s.B

NcnbiTa- MuUHUManbLHoe KoNM4ecTso Bpems UMNYNbCHOTO LUKIA
TenbHbI McnbiTaTenbHblii YPOBEHb nMnynbcoB AN ANUTENb-
umnmMmnynsc HOCTb UCNbITAHUN
1 1} 1l v min max
1 -50 -100 -450 -600 5000 nmnynbcos 05¢c 5¢
2a - - + 37 + 50 5000 nmnynbcos 0.2c 5c
2b +25 + 50 + 20 + 20 10 vmnynbcoB 05¢c 5c¢
36000 nmnynbcos
3a -35 -70 -150 -200 90 mc 100 mc
(14)
36000 nmnynbcoB
3b + 35 +70 + 150 + 200 90 mc 100 mc
(1v)
4 -5 -10 -12 -16 r 1 vmnynsc 2 1 MyH 2 1 MyH
5 + 70 + 113 + 123 + 173 2 1 vmnynbc 2 1 MyH 2 1 MyH

4.4 TpeboBaHWA NPU UCMNbITAHUN HA YCTONYMBOCTb K UMNY/IbCHBIM NOMEXaM B KOHTPOJIbHbIX
N CUTHANbHBIX Lensx

M3penvna [onxHbl 6bITb yCTOI\/’IlWIBbI K BOS,quICTBMIO ncnblTaTesibHbIX UMNY/IbCOB C NapamMeTpamMu, ykKa-
3aHHbIMU B Ta6n|/|u,ax 6 1 7 Npn pasnNnyHbIX CTEMNEHAX XECTKOCTU U B COOTBETCTBUU C UX prHKLJ,I/IOHaﬂbeIM
KnaccoMm. [laHHble napameTpbl COOTBETCTBYIOT 3HAYEHUAM, YCTaHOB/IEHHLIM B CTaHgapTe [4]



Ta6nuya 6 — MapameTpbl UCNbITATENbHLIX UMNYNLCOB ANs 6opToBOl ceTn 12 B

WenbiTa-
TeNbHbIA
UMNybC

3a

3b

-10

+8

+ 10

MukoBoe 3Haueknens. B
McnbiTaTenbHbiil ypoBeHb

-15 -23
+ 15 +23
-15 -23
-20 -40
+ 20 + 30

UMMY/IbCOB WK ANNTENB*

HOCTb WCMbITaHWi
v

-30
+30 5000 umnynbcoBs
-30
-60

36000 nmnynbcoB (1 u)
+40
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Bpemsa umnynbcHow
uvKna

min max

0.5c 5c¢

1000 e 10 e

MpuMmeyaHne — [ONyck HA BPEMSI UMMYNLCHOTO LMKNA 4151 UCMbITATE/bHLIX UMNYbCcoB 3a u 38— +10 %

Tab6nwunya 7 — MNapameTpbl UCAbITATENbHLIX UMMYNbCOB AN 60pTOBON ceTn 24 B

MukoBoe 3HaueHve 0%. B

Vcnbita-
TeNbHbIA VcnbiTaTenbHbIi ypoBeHb
NMNYyNbC
1 Il l
1 -15 -30 -45
2 + 15 + 25 + 35
-15 -25 -35
3a -14 -28 -56
3b + 14 + 28 + 56

nMnynLCoB Wi ANUTEnb-
HOCTb UCTIbITaHWI

I\

-60 5000 nmnynscos
+45

5000 nmnynbcoB
-45
-80

36000 nmnynbcos (14)

+ 80

Bpemsi MMMyNbCHOTO Lvikna

min max
0.5c 5c
100 mc 100 mc

MpuMmeyaHne — [oNyck HA BpemMsi UMNY/IbCHOTO LKA A8 UCTIbITATeIbHbIX UMMYNbCoB 3a u 38 — + 10 %.

5 MeToabl ncnbiTaHUm

5.1 O6uwme NonoxeHus

5.1.1 NcnbiTaHNs NPOBOAAT MPU HOPMaJsIbHbIX BHELLHMX YCN0BUAX B cooTBeTcTBMM € TOCT 3940.
5.1.2 3HayeHnsa ncnbiTaTeNbHbIX HANPSXEHWU NUTaHUA AO/MKHbI COOTBETCTBOBATL NPUBEAEHHbIM B Ta-
611ue 8. ecnu Npu UCMbITAHWUAX He OroBapuBaloTCa Apyrue 3HauyeHusl, KoTopble B 3TOM Ciyvae [O/KHbI ObITb

yKazaHbl B MPOTOKO/IAxX UCMbITAHWIA.

Ta6nuuya 8 — WcnbiTateNbHble HANPSHXKEHUS NUTaHUS

McnbiTaTenbHoe HanpsaxeHue

Cuctema anekTponuTaHua

128 248

“a 13.5+0.5 27+ 1

Us 12+0.2 24 +£04
MpuMmeuyaHne — 3HaueHWs paboyero HanpskeHust UA COOTBETCTBYIOT CpefHEeMY HanpshkeHuto GOpTOBOW

ceTu npu paboTalwLiem geuratene.

5.1.3 MopsifoK NPOBefEeHUs U3MePEHU 1 UCTbITaHUii — NPOU3BOJbHLINA. B ciyyae, korga ans BCex uc-
MbITaHU NPUMEHSIIOT Masioe YMC/I0 06BEKTOB UCTIbITAHUS, HEOOXOAUMO UCK/THUMTL BO3MOXHOE HaKoMIeHue

3(pheKTOB OT OTAENbHbIX UCMbITAHWUIA.

5.1.4 MNpu NpoBefeHUN UCTbITaHWIi 3/1IEKTPOMArHUTHas 06CTAHOBKA He [OMKHA BAWUSATbL HA pe3ynbTathl

N3MepEeHWA.
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5.1.5 HeobxoanMmoe Yncno 06bEKTOB UCMbITAHWIA AOMKHO GbITb YCTAHOBMEHO B TEXHUYECKON LOKYMEH-
Tauumn Ha KOHKpPEeTHble BUAbI U3AEeNuii.

5.2 VcnblTaHHO Ha aMuUccuio UMNYNbCHbIX NOMEeX No yenamMm nnTtaHus

5.2.1 VicnbiTaHne NPOBOAAT AN OLEHKU 3/IEKTPUYECKUX U 3/IEKTPOHHbLIX KOMMNOHEHTOB U3fenus, pac-
CMaTp1BaeMoro kak UCTOYHMK KOHAYKTUBHbBIX MMNYNbCHLIX MOMEX, U3ny4yaemblX BAOMb NMHWUI aneKkTponuTa-
HUSA OT aKKyMynaTopa Wan KOMMYTaLUOHHBIX JINHUA 3N1eKTPonuTaHus.

M3amepeHuss ypoBHSA COOGCTBEHHbIX NMOMEX U3fenus JO/DKHbI OnpefennTb 3HAYEHUS HanpsXXeHUs KOH-
OYKTUBHBIX UMMYJ/IbCHBIX NMOMEX B LEensax NUTaHus W yrnpasneHus U3Aenvs 1 onpefennTb UX COOTBETCTBUE
npeAesibHo AOMYCTUMbIM 3HAYEHUAM.

5.2.2 MNpu npoBeAeHNN N3MEPEHNI HANPSXXEHNS NOMeX NPUMEHSIOT 060pyA0BaHueE:

1) akBBaneHT 60PTOBOI CETN TPAHCMOPTHOTO CpeacTBa (3KBUBANEHT CeTu);

2) UCTOYHUK NUTaHUS.

3) cnnoBoii BbIKNOYaTENb, 06ECNeUYnBaloOLLMIA NpepbiBaHe paboyero Toka 6e3 BMOPaLMU 1N UCKPEHUs
KOHTaKTOB;

4) ocyunnorpad.

5.2.3 NS n3mMepeHns HanpsikeHus NoMex uccnegyemoe YCTPOCTBO MOAKMOYAT K UCTOYHUKY NuTa-
HUSA Yyepe3 aKBMBaNEHT GOPTOBOI CETW 1 CUIOBO BbIK/IKOYATEb M pasMeLlalT Ha MeTannyeckoin nnacTu-
He 3a3emsieHns. CoeiMHNTENbHbLIA NPOBOJ MeXAy SKBMBaSIEHTOM G0PTOBON CETU U N3MepPSeMbiM 06bEKTOM
[OMXKeH 6bITb 6€3 n3rnbos 1 nmetb AnunHy (0,2 + 0.05) M. Ocumnnorpad NOAKMYAT K 9KBUBASIEHTY CETU
CO CTOPOHbI N3MepPSEMOro 06bekTa Yepes fenntenb HanpskeHusa. Bce coenHeHa NPoOBOAOB MeXAy 3KBU-
Ba/IEHTOM CETU, BbIK/OHATENEM W U3AEe/IMEM [O/IKHbI HAXOAUTLCA Ha BbicoTe OT 50 4o 60 MM Hag MeTann-
Yeckoli NNacT1HOI 3a3eMneHuns.

Cxema n3mepeHus npusefieHa Ha pucyHke 1

f — ocuunnorpad unu 3KBUBANEHTHLIA Npubop; 2 — fenNuTenb HaNpsAXeHns. 3 — 3KBUBANEHT GOPTOBO ceTu; 4 — usgenne (MCTOUYHUK
UMNYNbCHBLIX MOMEX); 5 — nnacTuHa 3a3eMNeHns; B — UCTOUYHWUK 3NEKTPONUTaHUA. 7 — NPOBOJ, 3a3eM/IeHUs 4NNHON MeHee 100 mMM.
RS - HarpysouHblii pe3auctop; S — cuUnoBO BblkNtOYaTeNb

PucyHok 1 — Cxema n3MepeHus HanpsXXeHns UMNYIbCHbIX NOMeEX
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Lns nsmepenus nomex 1-ro Bufa CUI0BON Bbik/toYaTe b BKIOUYAETCA MeXAY UCTOYHUKOM 3/1eKTponu-
TaHMA 1 3KBMBASIEHTOM 6OPTOBOV CeTH, A9 N3MEPEHUSA MOMEX 2-T0 BUAA CUI0BOI BbiK/OYaTe b BKIOYAETCA
MexX[y 3KBUBaNIEHTOM GOPTOBON CeTV W n3genunem.

M3mepeHns NpoBOASAT BO BCEX BO3MOXHbIX pexumax paboTbl, a Takke Npu npuBefeHnn B feiicTene
UMEIOLLMUXCA 3N1EMEHTOB yNpaBieHnss U Npu pasmblkannn/3aMblkaHUU Lenyu NUTaHust CUNOBbIM BbikoYaTe-
nem. lMocne pasMblkaHNs paboyero HanpsXeHWs HarpysouHblli pe3uctop RS CAyxuT gns MoAenvpoBaHus
aKTMBHOrO CONPOTMB/IEHUS TEX NOTPe6UTENEN, KOTopble MOAKMOUYEHbI NapanienbHO K U3AeNnto B OTAeNeHHOM
OT UCTOYHMKA NUTaHUS YacTn 6opToBoi ceTn. CnefyeT NPUMeHATb 6e3bIHAYKTUBHBIA pe3ncTop conpoTuee-
Huem 40 Owm.

LNns oueHKN XxapakTepucTVKn hopMbl KPUBOI UMMYIbCHbIX MOMEX PeKOMeHAyeTCs onpefensTs cnemy-
loLwe napameTpbl:

- MakcumasnbHas amnauTyga uMnynbca,;

- AMTENBHOCTb UMMY/bCA,;

- BpeMs HapacTaHua UMMynbCca,;

- Bpems cnaja uMnysnbca,;

- Nepvof 4acToTbl NOBTOPEHUS UMMNY/IbCOB;

- ANMTENbHOCTb Naykn UMMY/bLCOB;

BpeEMS MexAy navykamu UMnysbCoB;

- BpeMs uuMKIa nayky UMMynbCoB.

5.2.4 N n3mMepeHus HanpshxeHWs UMMYNbCHbIX NOMeX creAyeT NPUMeHSATb U3MepuTenbHbI Ludpo-
BOVi MM aHaNOroBbIV 3anoMuUHaLWKiA ocuunnorpad co ciegylowmnmy napameTpamu.

1) wurpuHa nonockl YactoT — 400 MIy;

2) BX0oAHaA 4yBCTBUTENbHOCTb — He MeHee 5 mB/genexue:

3) To4YHOCTb U3MepeHuss — He 6onee 10 %.

[LonyckaeTcs npuMeHATb Apyrue cpeAcTsa u3MepeHnii, obecneynBaroLme HeobxoarMy TOYHOCTb U3-
MepeHuin n coxpaHeHne pe3ynbTaToB.

5.2.5 OkBMBasieHT GOPTOBOV CETU NPUMEHSIeTCA 418 06ecrneyvyeHnss ConocTaBUMOCTU pesy/bTaToB Ha-
TYPHbIX 1 NabopPaToOPHbIX N3MEPEHWNIA 1 UMUTHPYET GOPTOBYIO CETb TPAHCNOPTHOTO CpeacTBa.

B kauecTBe 3KBMBasIeHTa CETV NMPUMEHSIOT NACCUBHBIA YeTbIPEXMNOMOCHNK, CXeMa 1 napameTpbl KOTO-
poro npvBefeHbl Ha PUCYHKO 2.

3nn
AO | oP
M600H
BO T 0B

A — BbIBOA 3nekTponuTaHus: B - coepuHenne ¢ maccoii: P - BbIBOA N3MEpPSieMOro o6bekTa

PucyHok 2 — Cxema 3KBMBaneHTa 6opToBoOii cet

WNHAYKTVBHOCTb 3KBMBasIEHTa 60PTOBOI CETU BbINOMHAETCS B BUAE KaTyLUKW C BO3A4YLUHbIM CepAeYHNKOM
C MHAYKTUBHOCTLIO 5 MKIH. Ee akTMBHOE conpoTvBAEHNEe He A0/KHO npeBbiwaTe 5 MOM. SKkBUBaneHT 60pTo-
BOli CETU [O/MKEH ObITb CKOHCTPYMPOBAH TakMuM 06pa3om, YTOObl 3HaYeHne Moaynss BXOAHOrO CONPOTMBAEHUS
KOPOTKOro 3aMblKaHMs Ha BbiBOAE M3MepsiemMoro obbekta | ZPB| B guanasoHe yactoT ot 0,1 go 100 MI'y co-
OTBETCTBOBA/IO C MOrPELIHOCTLIO B Npegenax + 10 % TeopeTnyeckoli KpUBOI, NpefcTaBeHHOW Ha pUcyHke 3.
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PucyHok 3 — 3aBucumocTb MoAyns conpotusneHus | zpel ot wactotel F
B AnanasoHe ot 0.1 o 100 My (A. B KOpoTKO3aMKHYTbI€E)

5.3 WcnbiTaHne Ha yCTOVIHMBOCTb KUMNYNbCHbIM nNomMexamM B Uendax nutaHua

5.3.1 VcnbiTaHne NpOBOAAT ANA OLEHKW YCTONYMBOCTM 3M1EKTPUYECKUX U 3NEKTPOHHbLIX KOMMOHEHTOB
n3aenusa K KOHAYKTUBHBIM UMMY/IbCHBIM NMOMeXaM B LEenAX NUTaHUsA, BO3HMKAKLWNX B GOPTOBON CeTu 3NeKTpo-
NMUTaHUA TPAHCMOPTHOIO CPesCTBa.

WcnbiTaHnsa fO/MKHbI onpeAenuTb PyHKUMOHANbHOEe COCTOSHWE U3AeNns BO BpeMs W rnocfie Bo3geit-
CTBUSI HA HEro HanpsHKEHUs KOHAYKTUBHbLIX UMMY/bCHLIX MOMEX MO LensM NUTaHua W onpefenuTb cooTBeT-
CTBWE NMPeAenbHO A0NYCTUMbIM 3HAYEHUSIM.

5.3.2 Mopafok NnpoBeAeHUsA UCNbITaHNSA

Mpy NpoBeAeHUN UCNbITAHW HA NOMEX0YCTONUYMBOCTL UCMbITYEMOE U3aenne NoaKIYatoT K reHepaTo-
py MCNbITaTENbHbLIX UMNY/IbCOB, CO3AaloLLeMy HOPMUPOBAaHHbIE UCNbITATENNbHbIE UMMYAbChI (5.3.3) 1 paboyee
HanpshkeHue 6opTtosoii cetu (5.1.2). Cxema coeguHEHUA NpeAcTaBnieHa Ha puUcyHke 4.
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1 — ocuynnnorpad nMAu paBHOLUEHHbI NpU6op: 2 — AaTYNK HanNpsxeHns; 3 — reHepaTop UCNbITATENbHLIX UMNYNbCOB C BHYTPEHHUM

conpoTWBNEHNEM UCTOYHMKA NUTaHUA R,; 4 — usgenne 5 — nnacTuHa 3a3eMneHUs; B — NpoBo/j 3a3eMNeHns ANUHOK meHee 100 mMM;

7 — conpoTuBNeHUe ANA UMUTALUN CUCTEMbl Harpysku B 6G0OpPTOBOW CeTW, TONMLKO ANA WCNbITATENIbHbIX UMNYNbCOB 6a W 5b. 3Ha4YeHUe
CONPOTUBNEHNSA [LONKHO yka3biBaTbCA O NporpamMme UCNbITaHUi (TUNUMYHOe 3HavyeHue oT 0.7 o 40 Om)

PuncyHok 4 — Cxema coefuHeHWI A ANA UCMbITaHUS Ha yCTOl‘/'HVIBOCTb
K UMNYNbCHbIM NMOMeXaM B uenax nutaHua

3HayeHnsa HanpsHKeHNs ycTaHaBUBAKOTCA Ha BbIXOe reHepartopa npu OTCYTCTBUM Harpysku.

MorpelwHocTb NMKOBOro 3HaYeHns Us ncnbiTatesibHbIX UMMY/1bCOB MNP HEHAarpyXXeHHoOM reHepartope no-
MeX [o/MKHa cocTaBNATb He 6onee nntoc 10 %. gna ocTanbHbIX NapameTpos — + 10 %.

[ns coeavHeHns reHepatopa MoMex C UCMbITyeMbIM OGBLEKTOM NPUMEHSAT COEANHUTENbHbIA NPOBOA
anviHoi (0.5 £ 0.05) m.

Mpun ncnbiITaHUM Ha NOMEXOYCTOMUYMBOCTL NPOBEPSIOT YPOBHU KavyecTBa (PYHKUMOHMPOBaHMA (PyHKLMO-
HaNbHblE Knacchl) B cooTBeTCTBUM € 4.1.2.3.

WN3genve cnepyet noasepraTb BO3AENCTBUIO UCTIbITATENBHBIX MMMYbCOB, ABMSIOWMNXCSA XapakTepHbIMU
ONA yCNoBWiA ero akcnayatayum Ha asTomobune.

Mpy ncnbiTaTeNbHbIX MMNyNbCcax 4 1 5 ana NOBTOPHOro BO3AeNCTBUA HeobxoAMMO obecneynBatb WH-
TepBasibl HE MeHee 1 MUH MexXay UMnysibcamu.

MvHMManbHOEe YMCNOo UCMbITaTENbHbIX MUMMYNbCOB (MPOAO/IKUTENBHOCTb UCMbITAHUS), HEOOXOAUMbIX
[AN5 0fHOro ucnbITaTeNIbHOro UMKNa, npueeseHo B Tabnuuax 4 u 5.

5.3.3 WcnbiTatenbHble UMNYNbChI

5.3.3.1 VcnbiTaTenbHblid numnynsc 1

WcnbiTatenbHblli UMNynbC 1 MmofgenvpyeT nepexoiHble NpoLecchl, KOTOPble BO3HUKAIOT NPU OTK/IIOYEHWUN
napannenbHbIX NHAYKTUBHbIX Harpy3ok. HacTtoawwmii ncnbitaTenbHblii MMAYIbC NPUMEHSAIOT ANS UCNbITaHUS
n3genuii, KOTopble NoAkKYalTCA K 60pTOBOI CeTM Takum 06pa3om, YTOObl MPU OTKAKYEHUWN MHAYKTUBHOW
Harpyskum OHu ocTanncb napasiesibHo NoAKMOYEHHbIMA.

dopma nmnynbca npuBeAeHa Ha pucyHke 5. CooTBeTCTBYOLME NnapaMeTpbl nNpuBedeHsb! B Tabnuue 9.
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PucyHok 5 — WcnbiTateneHblit umnynsc 1

Ta6nunya 9 — MNMapameTpbl UCNbITATENBHOIO MMNynbca 1

Cuctema nutaHua

NapameTp b g
ng OT MuHyc 75 fo muHyc 100 B OT MuHyc 450 go muHyc 600 B
*1 10 Om 50 Om
*4 2 mMc 1mc
(1—0.5} mkc (3—0.5) mkc
S OT105p805¢
12 200 mc
30> MeHee 100 MKc

11 cnegyeT BbIGUpaTh TakuM, YTO6bI U3Lenne NPUBOAWIOCH B UCXOLHOE COCTOSIHUE Nepeg nofauyeit cnegyto-
LLero UCMbITaTE/IbHOTO UMMY/IbCA.

2% <3 — MWUHMMaJIbHO BO3MOXHOE BPEMS MEXAY OTK/IOUEHNEM UCTOUHMKA MUTAHWUS U NOAAYei UCMbITaTeNbHOro
umnynbea.

5.3.3.2 VcnbiTaTenbHbIA nMnynbC 2

McnbiTatenbHblli UMNYNbC 2a MOAENNPYeT NepexoHble NpoLecchl, KOTOpble Bbi3BaHbl BHE3aMNHbIM npe-
pbiBaHMEM TOKa, NOAaBaeMOro WHAYKTUBHbLIM UCTOYHUKOM B GOPTOBYIO CeTb. Takue nepexogHble npoLeccsl
BO3HMKAIOT, HanpvMmep, korga Asuraresl NOCTOSAHHOTO TOKa, KOTOPbIA NOAKMOYEH K TOMY X€ BblK/IloYaTento,
4TO M CUCTEMA 3aXKMTaHWA, NMOCNe BbIKOYEHNSA 3aXKUTaHUS U3-3a MeXaHNYeckKol nHepuun npogomxkaeT pabo-
TaTb Kak reHeparop. lNpu KaxAoM nepekioUYeHn CUCTEMbI 3aKUTaHNA Ha OTK/IIOYEHHOM NUTaoLWwem nposoae
BO3HUKaET MUKOBOE 3HAYEHNE HanpsKeHUs.

WcnbiTatenbHblli uMnynbe 2b MoAenmpyeT UMMYAbCHbIE MOMEXW OT ABUrateneil NOCTOSHHOIO TOKa, KO-
TOpble NOC/e BbIK/YEHNS 3aXUraHna NpoAosmxkatoT paboTaTb Kak reHepartopsbl.

®opmbl UMNYNbCOB NPUBEAEHbI HA pUCYHKax 6 1 7. napameTpbl — B Tabnvyax 10 n 11.

10
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PuUcyHok 6 — WcnbiTaTenbHblil UMnynbc 2a

Tab6bnuua 10— MNapameTpbl UCMbITATENILHOIO UMMy bCa 2a
MapameTp Cuctema nutaHus 12 B. 24 B
s Ot nntoc 37 go nnaoc 50 B
20m
0.05 mc
(1—0.5) mkc
Oor0.2p05¢c

11 BpeMsi NOBTOPEHUA uMnynbca /, MOXeT 6bITb KOPOTKMM B 3aBUCUMOCTU OT nepekntoyeHus. icnonb3osaHune
KOPOTKOro BpEMEHU NMOBTOPEHUA UMNYy/ibCa CHMXaeT BpeMA UCMNbITaHUA.

PucyHok 7 — VicnbiTatenbHblii umnynse 2b

1n
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Ta6nunya 11 — MNapameTpbl UCNbITATENLHOIO MMNynbca 2b

Cuctema nuTaHus

Mapavetp
12 B 24 B
us 10B 20B
- OT1 0 go 0,05 Om
Otr0.2p802cC
(12 (1 £0.5) mc
(1 £0.5) mc
(1 £0.5) mc

5.3.3.3 VicnbITaTenbHbIn umnynbc 3

McnbiTaTesibHble MMNybCbl 3a 1 3b MOAENMPYIOT NMUKOBbIE 3HAYEHUS! HAMPSXXEHWUIA, KOTOPbIe BO3HMKAOT
npu KOMMYTaUMOHHbLIX npoleccax. Ha napameTpbl 3TUX UMMY/IbCOB OKa3blBAKT B/IUSIHUE 3HAYEHUsI pacnpe-
[OeNeHHbIX EMKOCTEW 1 MHAYKTUBHOCTEW GOPTOBOW ceTw.

$dopMbl UMNYNLCOB NpUBEAEHbLI HA pUCYHKax 8 1 9, napameTpbl — B Tabunuax 12 n 13 cooTBETCTBEHHO.

PucyHok 8 — McnbiTaTenbHblil uMnynsc 3a

Ta6nwunya 12 — MNapameTpbl UcnbiTaTeNbHOrO MMNynbca 3a

Cuctema nutaHus

MapameTtp
12 B 24 B

Us OT MuHyc 112 go muHyc 150 B OT MuHyc 150 go muHyc 200 B

50 Om

(0.1 +0.1) mkc
(5+0.5) HC

1 100 mkc
" tOme
S 90 mc

12
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PucyHok 9 — VcnbiTatensHblii umnynsc 3b

Ta6nuya 13 — MNapameTpbl UCNbITATENILHOTO UMNY/bCa 3b

Cuctema nutaHus

napawetp 8 B
Ot natoc 75 go nawoc 100 B OT nnoc 150 go nnwoc 200 B

50 Om

b (0.1 +0.1) mkc

fr (5% 1.5) HC

1 100 mKc

" tOme

. 90 mc

5.3.3.4 VicnbiTaTenbHbIA nmnynsc 4

WcnbiTaTenbHbI UMNYNbLC 4 MOAenmpyeT Nocadky HanpshkeHus NUTaHus, KOTOPbIA BbI3bIBAETCA BK/IIO-
YeHneM cTapTepa gsuratens BHYTPEHHEro cropanus (nynbcauuv npu NPoKpyvmBaHuy craprtepa He yunTbiBa-
1oTcs). Popma umnynbca 1 napameTpbl NpuBeAeHsbl Ha pucyHke 10 1 B Tabnuue 14.

PucyHok 10 — VcnbiTatenbHblii nMnynbe 4
13
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Ta6nwunya 14 — MNapameTpbl UCNbITAaTENLHOTO MMNynbca 4

Cuctema nutaHms

MapameTp
12 B 24 B
[ OT MUHYC 6 O MUHYC 7 B OT MuHyc 12 o MuHyc 16 B
OT MuHyc 2.5 o MuHyc 6 B. OT mMuHyc 5 o muHyc 12 B.
na ecnun |Ua\S|Us\ A 14.1s | Us\
K, OT 0 go 0,02 Om
b Ot 15 go 40 mcl) OT 50 go 100 mcl)
3 £50 mc
9 OT10.580 20 cl)
*10 5 mc 10 mc
11 Ot 540 100 mc2L OT1 10 4o 100 mc3)

1>Mcnonb3yemoe 3HayeHMe COrNacoBbIBAOT MeXAy U3roToBMTENeM TPaHCMNOPTHOro CpeAcTBa U MOCTaBLMKOM
o6opyaoBaHns, YTOObI OHO COOTBETCTBOBA/IO NpejnaraeMoMy NPUMEHEHNIO.

2> =5 MC — TUNWUYHbI cnyyaii, ecnv gBuratenib BHYTPEHHEro cropaHns HaunHaeT paboTaTb B KOHLe NyCKOBOrO
npouecca, a ftl = 100 MC — TUNUYHBINA ciyyaii, ecnu gBuratenb He 3anyckaeTcs.

3l = 10 MC — TUNWUYHbIIA criyyali, ecAn ABuratenb BHYTPEHHErO CropaHna HadvHaeT paboTaTb B KOHLE NycKo-
BOrO npotecca, a = 100 MC — TUMWYHBI CyYyain, ecnu ABUraTenb He 3anyckaeTcs.

5.3.3.5 VicnbiTaTenbHbIA nMmnynsc 5

McnbiTatenbHblli uMnynbc 5 MogenupyeT nepexofHbli NpoLecc npu pexume cépoca Harpysku, a Takke
pasMblKaHVsa akKyMynsiTOpHOI 6aTapen B TO BpPeMs, Korja oT reHepatopa elle npogo/mkaeTca nogada 3apag-
HOro TOKa, a Apyras Harpyska octaeTcsi B Lienu reHeparopa. AMNIMTyAa nepexofHoro npouecca 3aBucuT oT
yncna 060poTOB U OT TOKa BO3OYX/AEHNA reHepaTtopa B MOMEHT pa3mbikaHusa 6atapen. MpoAo/mKUTENbHOCTb
nepexoAHOro npowecca onpeaensioT, rNaBHbIM 06pa3oM, NOCTOAHHOW BPEMEHU Lienn BO3BYXAEHUA U amnau-
TyAol nmnysnbca.

C6poc Harpysku MOXeT BO3HWKaTb 13-3a KOPPO3nm kabesns, Naoxoro CoeHEHUs 3aXXMMOB 6aTapen um
€Cc/v No NpuYVHe BHYTPEHHEro pa3mblkaHWs 6aTapeun npepbiBaeTca 3apsfHblil Tok. dopma 1 napameTpbl Uc-
nbiTaTesIbHOro UMMysibca 5 NnpuBefeHbl Ha pUcyHke 9.

MpumeyvyaHnsa

1 BHYTpeHHee CONpoTMB/IEHME TEHEpaTopa B C/lydae pexuma c6poca Harpyskm saBnsieTcs PyHKUMeR yacToTsl Bpa-
LeHNA reHepaTopa v 3aps4Horo Toka.

2 BHyTpeHHee conpoTuBfeHne R, reHepatopa A5 CMbITATeIbHOTO UMMY/bca 5 BbIYMCASIOT Mo hopmysne

R=m (D
0.8/712000"-,
rae — HOMUHa/bHOE HanpshxeHne reHeparopa:
/pon — fonycTUMbINA TOK NpU YyacToTe BpalleHus reHepaTtopa 6000 MUH1;
~pelicTs — peiicTBNTENbHAA YacToTa BpalleHus.
3 MapameTpbl UCbITaTe/IbHbIX UMMNYbLCOB 3aBUCAT APYT OT Apyra, npuyem 60/bluvie 3HaYeHWUsA NMKOBOro Hanpsxe-

HUA B3aMMOCBSA3aHbl C 60/bLWIMMY 3HAYEHUAMU BHYTPEHHEI0 CONpOTUBNEHNA A, N ONNTENbHOCTBIO UMNynbca

dopma 1 napameTpbl reHepaTopa NepemMeHHOro Toka 6e3 LieHTpann3oBaHHOro nogaenexHns cépoca Ha-
rpy3ku {umnynbc 5a) npueegeHbl Ha pucyHke 11 n B Tabnvue 15. dopma mcnbiTaTeNlbHOro umMynbca 1 napa-
MeTpbl reHeparopa nepemMeHHOro Toka C LeHTpa/im3oBaHHbIM nogasneHnem cbpoca Harpysku (Mumnysnbc 5b)
npusefeHbl Ha pucyHke 12 n B Tabnuue 16.
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PucyHok 11 — WcnbiTaTenbHblil Mnynbe 5a

Ta6nuua 15- MapameTpbl UCMLITATENBHOTO UMMY/bCA 5a

Mapamvetp
12B
“g OT1 650087 B
OT1 0.5 80 4 Om
K Ot 40 po 400 mc

a-- HeﬂO,D'aBﬂﬂCMbIVI nMnynsC; b —HO,anﬂﬂeMblﬁ nMnyneC; Us* — MakcMmasibHoe 3HaueHve nogasnAemMoro nMnynsca

Cuctema nuTaHus
24B
OT1 12310 174 B
Ot 180 8 OM
OT 100 go 350 mc

(10—0.5) mc

PucyHok 12 — VcnbiTaTenbHbli uMnynbc 5b
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Ta6bnunuya 16 — MNapameTpbl UcnbiTaTeNbHOrO MMNynbca 5b

Cucrtema nutaHus

MapameTp
128 24 B
Us OT 650087 B Ot 12310 174 B
<V B coOoTBETCTBMM C YKa3aHnem notpebutens
Pl To Xe camoe, 4TO HanofasnAemMoe 3Ha4yeHne

5.4 VicnbiTaHWe Ha YCTOWUYMBOCTb K UMNY/IbCHBIM NMOMEXaM B KOHTPOJIbHbIX N CUTHA/bHbIX
uensx

5.4.1 WcnbiTaHnsa NpoBOAAT ANSA OLEHKU YCTONYMBOCTU INEKTPUUECKUX U 3/IEKTPOHHBIX KOMMOHEHTOB
n3fenma K KOHAYKTUBHLIM UMMNY/IbCHLIM NOoMexam MO KOHTPOSIbHbIM U CUTHa/IbHLIM Lenam, BO3HUKaOLWNM B
60pPTOBOI CETV 3/1IeKTPONUTaHMS TPAHCMOPTHOrO CpeacTBa

McnbiTaHna AOMKHbI onpefenuTb (PYHKUMOHaIbHOE COCTOSIHWME U3fenus BO BPems W nocne Bo3gei-
CTBUA HA HEro HanpskeHnss KOHAYKTUBHbLIX WUMMY/IbCHbIX MOMEX MO KOHTPO/IbHbIM W CUTHa/IbHLIM Lienam u
onpefennTb COOTBETCTBME NpefesibHO AOMYCTUMbIM 3HAYEHUSAM.

5.4.2 TlopAfOK NPOBEAEHNS UCTbITAHNSA

MeTog MCMbITaHUA Ha YCTONYMBOCTb K MMMY/IbCHbIM NOMEXaM MO KOHTPO/IbHBIM U CUTHA/IbHLIM LENsim
C NPMMEHEHNEM eMKOCTHbIX Knelleli CBA3W npefHasHayeH 4719 BBOAA B 3/1eKTPUYECKUe Lenn UCMbITyeMbIX
N3aennii HOPMUPOBAHHBIX UCTbITATENBHBIX UMMY/IbCOB, UMUTUPYIOLLMX NepexofdHble npouecchbl B 60pTOBO
CeTn TPaHCNOPTHOro CpeAcTBa.

Cxema vcnblTaHnii MeTo40M C NPUMEHEHVEeM EMKOCTHbIX K/eLleil cBA3n npeActas/ieHa Ha pucyHke 13.
CoefivHUTeNbHASA Lienb COAEPXMT EMKOCTHbIE K/ELLW CBA3WN, Yepe3 KOTOpble MOHTUPYIOTCS Ntobble Nposoja
KOHTPOJIbHOW W CUTHAJIbHOW 9M1eKTPUYECKOl Lenu nsgenus.
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| — ocHOBaHMe W3 W30AALMOHHOTO MaTepuana (ecnu UCMbITyemMoe YyCTPOWCTBO He MOACOEAMHEHO * yCTPOWCTBY 3a3eM/ieHUs TpaHc-
MOPTHOTO CPEACTBA); 2 — UCMbLITYEMOe YyCTPONCTBO: O — OCHOBAHWUSA U3 U3ONALMOHHOTO MaTepuana s UCMbITYeMbIX XIYTOB NPOBOAOB;
4 — BHelWHWe nepudepuiiHbie ycTpoilcTBa (Hanpumep, AaTynkn, Harpyaka NpuUCnoco61eHns), CMOHTUPOBAHHbIE Tak Xe. Kak B TpaHc-
NOpTHOM cpeAcTBe; 5 — nnacTuHa 3asemaeHus. 6 — UCTOUHUK NMUTaHUA. 7 +- akkymynatop; 8 — ocuyunnorpad. 9 - aTTeHoaTop c
BXOZAHbIM (BbIXOAHbLIM) conpoTusaeHnem 50 Om: 10 — emMKOCTHble Knewu cBsa3n. 11 — reHepaTop UCMbITATENbHBIX UMNYNLCOB, & — Bbl-
coTa OCHOBaHMS U3 U3O/ISILMOHHOTO MaTepuana, KOTOPYI yKkasbiBalT B MporpamMme UCMbITAHWUA N (PUKCUPYIOT 5t MPOTOKOE UCMbITAHUI

PucyHok 13 — Cxema NCNbITaHWi Ha yCTOVIlWIBOCTb K UMNYJIbCHbIM NOoMeXaM Mo KOHTPOJIbHbIM
N CUrHanbHbIM Lensam ¢ NpUMeHeHNneM eMKOCTHbIX Knewei cBA3u

EMKOCTHbIE KNewn CcBsi3u A0/MKHbI obecneumBaTb COeAUHEHNE reHepaTopa MMMY/bCOB C UCMbITYEMbIM
nsgennem 6e3 Kaknx-nnbo fOoNOoNHUTENbHbBIX HABOAOK ¥ UMETb CleAyioLLe OCHOBHbIE XapaKTepUCTUKN:

- eMKOCTb COefMHeHUs mexay nposogamu n 3axnmom — (150 + 50) no;

- AMameTp NpYMeHsieMblX NPOBOAOB MW XryTa NpoBoAoB — (4—40) Mwm;

- 3HayeHue HanpshkeHus, onpegensiLiee NPOYHOCTb N30NSAUMN, — He MeHee 200 B;

- MMNefaHc KoakcmanbHOro coeanHeHuns (6e3 BXoAHbIX NnHuin) — [(50 + 10 %)] Om.

3HayeHNa HanpshkeHWsa yCcTaHaBMMBAIOTCS Ha BbIXOAe reHeparopa npu OTCYTCTBUM HArpysku.

MorpeLHoCcTb MMKOBOTO 3Ha4YeHns Us ncnbitatebHbIX UMMY/1bCOB NPU HEHArpyXXeHHOM reHepaTope no-
MeX [Oo/MKHa CcocTaBNATb He 6onee nntc 10 %. gna ocTanbHbIX NnapameTpos — + 10 %.

[ns coegnHeHns reHepartopa ucnbiTaTe/IbHbIX UMMNYNbCOB C EMKOCTHbIMU KeLamMmn CBA3WN NPUMEeHAoT
KoakcuanbHblii kabenb gnnHoi (0.5 +0.05) m.

Mpwn ncnblITaHUM Ha NOMEXOYCTOMUYMBOCTbL NPOBEPSIOT YPOBHU KavyecTBa (PYHKUMOHMPOBaHMA (PyHKLMO-
Ha/NbHblE Knacchl) B cooTBeTCTBUM € 4.1.2.3.

W3pgenve noasepraloT BO3AENCTBUIO UCTbITATEbHbIX UMMYbCOB, ABMASIWMUXCA XapakTepHbIMW ANS yC-
NOBUIA ero akcnayaTauuv Ha aBTomobune.

OcHoBaHve yCcTaHOBKM (NnacTuHa 3a3eMneHunst) OMKHO ObITb U3FOTOBEHO U3 METaNIMYecKoro McTa ¢
MWHUMasIbHOW TOAMLWMHON 1.0 MM. Pasmep ocHOBaHMS 3aBUCUT OT pasmepa UCMNbITYeMOoro U3aenvs, Ho JOMKeH
ObITb HE MeHee 2,0x1,0 m.
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3genve nomeLyaroT Ha OCHOBaHME, OT KOTOPOro OHO A0/KHO GblTb OTAENEHO MOACTABKOM C ABOWHOWA
usonaume TonwmHoi (0,05—0,10) M, ecnu Kopnyc U3genns He COeJMHEH C Maccoli U MMeeT CBoe COBCTBEH-
Hoe 3a3emieHve. M134enno JOMKHO 6biTb NOMELLLEHO Ha TOM Xe CTOPOHE, YTO W UMMNYbCHBIV reHepaTop.

M3pgenve yctaHasnuBatoT M MOACOEAUHAIOT B COOTBETCTBUU C TpeboBaHUAMU, NpeayCMOTPEHHbIMU B
TEXHWYECKON [OoKyMeHTaLUN Ha n3genve.

[na CHWKeHNs NOCTOPOHHWX EMKOCTHbIX CBA3E C U3fgenmeM pekoMeHAyeTCs MCMo/b30BaTb paccTos-
Hue He MeHee 0.5 M Mexay u3genuem n BCemMy APYrMU KOHAYKTUBHbIMW CTPYKTypamu, TakMmu, Hanpumep,
KaK CTeHKV 3KpaHWpOBaHHOI KOMHATbI (3a UCKNI0YEHWEM OCHOBaHWA MO UCMbITYEMbIM U34eNMeM U eMKOCT-
HbIMW Knewjamu cBssn). M3genne nofcoegmnHAT K cUCTEMe 3a3eM/eHnss B COOTBETCTBUM C TpeboBaHUAaMM
TEXHWYECKON AOKYMEHTALMN Ha Hero. [lonofIHUTEebHOE 3a3eM/IeHNe He AonycKkaeTcs.

PaccTtosHue mexay nsfenmeMm v eMKOCTHBIMW KneliaMn CBA3WM U Mexay BHELWHUMW nepudepuitHbiMmn
YCTPOMCTBAMU U €MKOCTHBIMU K/leLammn CBA3N JOMKHO 6bITb (400 + 50) MMm.

YyacTky NMHUIA MUCNbITYEMbIX U3AENNIA, KOTOPble HAaXOASTCS BHE €MKOCTHbIX Kelei CBA3MW, AO/MKHbI
6bITb Ha paccTosiHuy (100 + 20) MM BbIle OCHOBaHUA 1 nepneHankynspHo (90 + 15)" k NpofonbHOK ocK eMm-
KOCTHbIX Knelel cBAsu.

MeTneBas KpbilWkKa AO/MKHA OTKUAbIBATLCA Takum 06pa3oM, YTo6bl 6bi1 06ecneyveH KOHTakT ¢ MUcnbiTa-
Te/IbHbIM XIyTOM MPOBOJOB.

PekomeHAyeTcs orpaHnumnBaTth A/IMHY XryTa NpoBOAOB A0 2 M. YTO6bl NOBLICUTL COMOCTABMMOCTb pe-
3yNbTaToB.

B cnyyae npuMeHeHUs LITATHOTO Xryta NpoBoAOB, MMeLWUX AnHy 6onee 2 M. NpoBoja He [0/IKHbI
CKpyumBaTbCs, a CeTb NPOBOAOB A0/MKHA ObiTb YKasaHa B NPOTOKO/IE UCMbITAHWUA.

Bce cooTBeTCTBYOLME OTAEMbHbIE YACTU (AeTann) 4O/MKHbI MNI0THO NOACOEAMHATLCS K OCHOBaHUIO.

5.4.3 KcnbiTatenibHble UMMYNbCHI

5.4.3.1 ®opma 1 napaMeTpbl UCMbITATENLHOIO UMMyNbca 1. UMUTUPYIOLWEro nepexofHbie MpoLecchl,
BbI3blBaEMble OTKNIOYEHNEM UHAYKTUBHbIX HArpy3ok, npuBefeHbl Ha pucyHke 14.

PucyHok 14 — ®opma 1 napameTpbl UCMbITATeNbHOMO UMNybca 1

5.4.3.2 dopma ¥ napameTpbl UCMbITaTE/IbHONO UMMyNbca 2, UMUTUPYIOLLEro nepexofHslie npoLecchl,
Bbl3blBaeMble BHe3arnHbIM MNpepbiBaHNEM TOKa B MHAYKTOpe, nocrefoBaTesibHO COefUHEHHOM C U3fenmemM
(Hanpumep, ABUraTenib NOCTOSAHHOIO TOKA, Bpalwasicb N0 MHEPL MK NOCNE BbIK/TIOYEHUS 3aXnUraHus, geincteyeT
Kak reHepaTop), npuBefeHbl Ha pucyHke 15.
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PucyHok 15— ®opma n napameTpbl UCNbITATE/ILHOIO UMNysbca 2

5433 dopma 1 napamMeTpbl UCMbITATENbHbLIX UMMNYNLCOB 3a U 3b. UMUTUPYIOLLUX KOMMYTaLMOHHbIE ne-
pexofHble npouecchl (Ha XapakTePUCTUKN 3TUX NEPEXOAHbIX NPOLLECCOB BAIOT pacnpejesieHHble eMKOCTb 1
VMHAYKTUBHOCTb XryTa NPOBOAOB), NPpUBEAEHbI HA pUCYHKaxX 16 n 17 cOOTBETCTBEHHO.

ANObI;<M=T,1 = 10NMmkC; =1 0 tg=BOMe,n -nOriibxulibidn 6

PucyHok 16 — ®opma 1 napameTpbl UCMNbITaTeNbHbIX UMNYNLCOB 3a

004

PN .

K

1)"600m; <"-0,1 nB; 6 Hc;tj m 100 nks; 10 vic; tg m00 ny, L -na ta6nmy» 61 0

PucyHok 17 — ®opma 1 napameTpbl UCNbITATE/IbHbIX UMNYIbCOB 3b
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5.5 OcopmneHne pesynbTaToB UCMbITAHUNA

B pesynbTartax ucnbITaHuii n3genuii Ha NOMexoyCTOWUYMBOCTb AO/KHbI ObITb OTPAXEHbI YPOBHU KayecTBa
hYHKLMOHMPOBaHNA ((DYHKLMOHATbHbIE KNaccChbl), K KOTOPbIM OTHOCATCA M34eNns Npu BO34ENCTBUN HA HUX UC-
nbiTaTeIbHbIM UMMY/IbCOM Pa3/IMYHOrO UCMbITaTeIbHOrO YPOBHS (CTeNeHW XecTkocTun). MNMpumep odopmaeHus
pe3ynbTaToB UCMbITAHUA U3AeNni Ha NOMEeX0oyCTOWYMBOCTb NpuBeseH B Tabnuue 17.

Ta6bnwuya 17

PesynbTarsl MCMbITaHUI Ha I'IOMeXOyCTOVI'—IVIBOCTb

VchblTaTenbHbl i myHKL\VIOHaI'IthIVI Knacc npu cteneHn XecTtkoctun

umnynbc

MpumcuaHuc

1 Il 1] v
1 A A A D
2a A B C D
2b A B C A
3a A A B C —
3b A A B C
4 B B c C
5a C C D —
5b C C D —

Pe3ynbTaTtbl M3MepeHuii CO6CTBEHHbLIX MOMEX A0/MKHbI OTPaXaTb CreaytoLlive nokasarenu:

- CTEeNneHb 3MUCCUN nomex:

- aMnAUTYAHO-BPEMEHHbIE MapameTpbl UMNYbCOB Nomex (Mpy HEOGXOANUMOCTH).

Mprmep ohopMaEHUS Pe3ybTaToB UCNbITAHUA U3AENUIA HA IMUCCUIO COGCTBEHHbIX NOMEX NPUBELEH B
Tabnmue 18.

Ta6nunya 18
Pe3ynbTaTbl UISMepPEHUA YpOBHEN MOMex
Bug, cobCTBEHHBIX MOMEX CreneHb amyccumn nomex Mpumeyarve
1 ] MepexoaHblii Npouecc Npu oTKNUYEHUN
paboyero HanpshkeHus
2 1 —
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Buénunorpadgusn

EfMHOOGpasHble NpegnucaHus, kacawwmnecs ouLmanbHoOro YTBEPXKAEHUS TpaHCNopT-
HbIX CPEACTB B OTHOLUEHUW 3N1€KTPOMArHUTHO COBMECTUMOCTHN

[2] M3K 60050-161(199MexayHapOoAHbI 3NeKTPOTEXHNYECKN cnoBapb. MNaBa 161. dnekTpomMarHuTHas coBme-

[3] ISO 7637-2:2011

[4] ISO 7637-3:2007

CTUMOCTb.

(IEC 60050-161:1990 International Electrotechnical Vocabulary — Chapter 161: Electro-
magnetic compatibility)

TpaHCnopT AOPOXHbIA. DnekTpuyeckne NOMexu, Bbi3blBaemble NPOBOAUMOCTbLIO U B3a-
umogelictBmeM. YacTb 2. HecTauuMoHapHas 3/1eKTPONpoBOAMMOCTbL TO/IbKO MO JIMHUSAM
3/IeKTpONUTaHna

(ISO 7637-2:2011 Road vehicles— Electrical disturbances from conduction and coupling —
Pari 2: Electrical transient conduction along supply lines only)

TpaHCnopT AOPOXHbIA. DNEKTPUYECKNE NMOMEXU, Bbi3biBAEMble MPOBOAMMOCTHIO U B3au-
MogeiicTBueM. YacTb 3. Mepegaya 3MeKTPOIHEPTUN B NEPEXOLAHOM PeXuMe nyTem em-
KOCTHOM W UHAYKTUBHOW CBA3M MO /INHUAM, He 06€CNeUnBaloLMM 3/IEKTPONNTaHNE

(ISO 7637-3:2007 Road vehicles — Electrical disturbances from conduction and
coupling — Part 3. Electrical transient transmission by capacitive and inductive coupling
via lines other than supply lines)
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YOK 621.3:006.354 MKC 43.040.10

KnioueBble C/oBa: aBTOMOGW/IbHbIE TPAHCMOPTHbLIE CPEACTBA, 3/1eKTPO060pyAOBaHUe, 3/1EKTPOMAarHUTHas
COBMECTUMOCTb, KOHAYKTUBMbIE MMMY/IbCHbIE MOMEXU, MapameTpbl KauecTBa (PYHKLMOHUPOBAHWUS, CTEeNeHb
XECTKOCTU WUCMbITAHWIA, UCTbITATENbHbIA UMMYSBC, MOMEXOYCTOWYMBOCTb, IMUCCHS, METOAbI UCTMbITAHWIA, eM-
KOCTHbIE KNelu cBasu
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