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Mpeancnoeue

Llenw, ocHOBHbIe NpUHUKUMLI U o6LLMe NpaBuna nposedeHUs paboT No MeXrocyaapcTBeHHON cTaHgap-
Tusaumm yctaHosnedbl FOCT 1.0 «MexrocynapcTeeHHas cucteMa cTaHaaptuaaumn. OCHOBHbBIE NMONOXKEHUA»
n FOCT 1.2 «MexrocynapcTBeHHas cucTeMa ctaHgapTusaumn. CTaHgapTbl MeXrocydapcTBeHHble, npasuna
M pekoMeHZauuu No MexrocyaapcTBeHHOW cTaHdapTuaaumuy. Mpasuna paspaboTki, NPUHATUSA, 0BHOBNEHWS
M OTMEHbI»

CeeneHus o cTaHgapTe

1 NOOTOTOBINEH OTKpbITEIM akuMoHepHbIM obwecTBoM «McnbiTaHns 1 cepTudukauma BeITOBOR U
npomeiwneHHon npopykun « BENNMCy» Ha ocHoBe cOBGCTBEHHOIO Nepesoa Ha PYCCKUA A3bIK aHINOA3bIYHON
BEpCUKM CTaHOapTa, yKa3aHHOro B NyHKTe 5

2 BHECEH lNocynapcTBeHHBIM KOMWTETOM MO cTaHaapTu3auunn Pecnybnuku Benapych

3 MPUHAT MexrocynapcTBEHHbIM COBETOM MO CTaHAAPTM3aLMM, METPOMNOrun 1 cepTudukauumn (npo-
Tokon oT 31 mas 2023 r. Ne 162-1)

3a NMPUHATKE NporosiocoBanu:

KpaTkoe HaumeHoBaHWe CTpaHbl Kog ctpaHbl no MK CokpaleHHoe HanMeHOoBaH1e HaunoHaneHoro opraHa
no MK (MCO 3166) 004—97 (MCO 3166) 004—97 no craHgapTuaayum

ApmeHns AM 3A0 «HauuoHaneHLIM oprad No cTaHgapTU3auuv
1n MmeTtponorun» Pecnybnukn ApMmeHus

benapycb BY locctangapt Pecnybnvkn benapych

KasaxcraH KZ locctanpgapt Pecnybnukn KasaxcrtaH

Kvpruznsa KG KblpreisctaHgapt

Poccuga RU PoccraHgapt

YabekucTaH uz Y3BeKkckoe areHTCTBO N0 TEXHUYECKOMY
perynupoBaHuio

4 lMpukasom PenepanbHOro areHTCTBa Mo TEXHWUYECKOMY PEryriMpoBaHWi0 U MeTponorun ot 29 aBry-
cta 2024 . Ne 1137-cT mexrocygapctBeHHblid ctangapt NOCT IEC 61000-4-16—2023 BBeaeH B AeicTeve B
KayecTBe HauwoHanbHoro ctaHgapta Poccuiickoih ®egepaunn ¢ 1 ceHTabpsa 2025 r. ¢ npaBoM OOCPOYHOrO
NpUMEHEHUS

5 Hacrosawwui ctangapTt noeHTUYeH MexgyHapoaHomy ctangapty IEC 61000-4-16:2015 «Bnektpomar-
HUTHasa coBMmecTMMocTb (OMC). HacTb 4-16. MeTogbl MCMbITAHWIA W 3MepeHuid. cnbiTaHne Ha NoOMexoycTon-
YMBOCTb K KOHAYKTMBHLIM Nomexam obuiero Buaa B gvanaszoHe YacTtoTt oT 0 'y o 150 kl'uy («Electromagnetic
compatibility (EMC) — Part 4-16: Testing and measurement techniques — Test for immunity to conducted,
common mode disturbances in the frequency range 0 Hz to 150 kHz», IDT).

HavmeHoBaHMe HacTosALWEero cTaHaapTa M3AMeHEHO OTHOCUTENBHO HAaMMEHOBaHUA YKA3aHHOTO MeXay-
Hapo4HOTo cTaHgapTa gns npusedeHus B cooteeTcTBue ¢ FOCT 1.5 (nogpasgen 3.6).

MexoyHapoaHbI cTangapT paspaboTtaH MNogkomuteTom 77A «HWM3KOYACTOTHbIE ABMEHUA» TEXHUYECKO-
ro komuteta TC 77 «3OnekTpoMarHUTHas COBMECTUMOCTb» MexayHapoOHOW 3NeKTPOTEXHWYECKON KOMUCCUM
(IEC)

6 BBE[OEH BIEPBBIE
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HHgpopmayus o eeedeHuu 8 delicmsue (npekpauwjeHuu delcmeus) Hacmosaweao cmaHdapma u uame-
HeHUl K HeMy Ha meppumopuu yKkasaHHbix ebiuie 2ocydapcme nybnukyemcs e ykasamensx HauuoHambHbIX
cmaHdapmos, uzdasaemsix 8 amux 2ocydapcmeax, a makxe 6 cemu MiHmepHem Ha calimax coomeemcmesy-
OWUX HaUuUOHaIbHbIX 0p2aHoe Mo cmaHdapmu3ayuul.

B cnyyae nepecmMompa, UMeHeHUs Umu OmMeHbl Hacmosiuea2o cmaHdapma coomeemcemaytowas UH-
gopmayus 6ydem onybnukoeaHa Ha oghuyuanbsHOM UHmepHem-calime MexeocydapcmeeHHO20 cogema o
cmaHOapmu3sayuu, Memponoauu u cepmughukayuu e kamanoee «MexezocydapcmeeHHble crmaHdapmabi»

© IEC, 2015
© OdbopmneHue. ®IBY «MHcTUTYT cTaHgapTuaauuu», 2024

B Poccuiickon ©egepauum HacTOALWMA CTAaHOAPT HEe MOXKET ObITh MOMHOCTHIO UMK
o7 YaCcTMYHO BOCNPOM3BEOEH, TUPAXMPOBaAH M pacnpocTpaHeH B KadecTse oduLManbHO-
ro uagannsg 6ea paspeleHna PenepansLHOro areHTCTBa N0 TEXHUYECKOMY perynmpoBa-

HWUKO U METpOnoriu

i
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BeegeHue

Crangaptel cepumn IEC 61000 nybnukyoTcs oTOenbHbIMM 4acTsMU B COOTBETCTBUM CO CriefyroLlei
CTPYKTYpOW:

yactb 1. OB6LWMe NONoxKeHns:
ObLwee paccMmoTpeHue (BBeaeHne, hyHaaMeHTanbHble NPUHLMMBI).
OnpepeneHns, TEPMUHOMNOTUS;
- yacTb 2. 3nekTpoMarHuTHas obcTaHoBKa:
OnucaHne anekTpoMarHMTHOM 0BCTaHOBKM.
Knaccudpukauyms anekTpomMarHMTHon obcTaHOBKM.
YPOBHM 3MEKTPOMarHUTHOM COBMECTMMOCTU;
- yacte 3. Hopwmbl:
HopMbl nomMexoamMmnccuu.
HopMbl NOMeXoycTOMYMBOCTU (B TEX CNyYasX, KOrga OHU He ABNSAKTCS NPpeaMEeTOM PacCMOTPEHMS
TEXHUYECKUMU KOMUTETaMU, pazpabaTeiBalolMMK CTAaHAAPTLl HA NPOAYKLUMIO);
- yacTb 4. MeToabl UCNbITAHWA 1 N3MEPEHWUIA:
MeToabl aMepeHuin.
MeToabl UCnbITaHWUA;
- yacTe 5. PyKoBOACTBO MO YCTaHOBKE W MOMEXONOAABNEHNIO:
PykoBoacTBO Mo ycTaHOBKE.
MeToabl nomexonodasneHusi U YCTPOUCTBA;
- yacTb 6. OB6wwme cTaHOapThl;
- vyacte 9. PasHoe.

Kaxpgas yacTe ganee nogpasfensaeTcs Ha HECKOMbLKO YacTel, nybnvkyemMbix Nubo B BUAE MexayHapoa-
HbIX CTaHOapToB, NMOO B BMAOE TeXHUYECKMX cneundukalmini unm TeXHMYecknx oTYETOB, HEKOTOPLIE N3 KOTO-
pbiX ye onybnukoBaHel B BUAe pasgenos. Opyrne OyoyT onybnukoBaHbl ¢ JOMNOMHUTENBHOW LM poi, cneay-
lowen 3a oerucom, U BTOpbIM HOMEPOM, MAeHTUULMPYIOLWMM nogpasgenernune (Hanpumep, IEC 61000-6-1).

HacTosawmi ctaHgapT yctaHaBnueaeT TpeboBaHUsA yCTONYMBOCTUM 060pyN0OBaHNA K KOHOYKTUBHBLIM MO-
Mexam obuwero Buga B gnanasoHe 4actoT ot 0 'y go 150 k'y v MeToabl UCMbITAHWA.
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M E X I OCVYOAUPTC CTUBTETHHUB # C TAHAOAUPT

OneKTpoMarHMTHas COBMeCTUMOCTb
YacTtbe 4-16
MeToAbl UCNLITAHUA U U3MEPEHUN

MCNbITAHMA HA MOMEXOYCTOUYUBOCTb K KOHOYKTUBHLIM MOMEXAM
OBLWEro BUOA B AWATNA3OHE YACTOT ot 0 N'y go 150 klMy

Electromagnetic compatibility. Part 4-16. Testing and measurement techniques.
Tests for immunity to conducted, common mode disturbances in the frequency range 0 Hz to 150 kHz

Data BeepeHus — 2025—09—01
C NpaBOM JOCPOYHOIO NPUMeHeHUA

1 ObnacTb npumeHeHus

Hactoawmin craHgapT ycTaHaBnvBaeT TpeboBaHWS MOMEXOYCTOWYMBOCTM W METOAbl WCMbITAHWNA
AN 3NeKTPUYECcKOro 1 aNeKTpoHHOro o6opyaoBaHMA K KOHOYKTUBHBIM NoMexam obliero Buaa B AuanasoHe
OT nocToaHHoro toka go 150 k.

Llensto HacTosWwero cTangapTa ABNSAETCs yCTaHOBNEHWE 0O MX U BOCMPOU3BOAUMbBIX OCHOB UCMbITAHUA
3MNEeKTPUYeCKOro 1 3NeKTPoHHOro 0bopyaoBaHKWs Ha YCTOMYMBOCTL K MoMexam ofLero Buaa, KoTopble MOryT
BO3HUKAaTb HA NopTax 3MeKTponuTaHus, NopTax ynpasrneHus, CUrHaNbHbIX U TENeKOMMYHUKALWOHHbIX MOpTax.

HacTtosawmi ctaHgapT yctaHaBnvBaeT TpeboBaHus K

- dbopmaM UcnbITaTENbHbIX HANPSXEHWIA U TOKOB,;

- YPOBHSIM UCMbITATENbHbIX HANPSXEHWI;

- vcnblTatensHomMy 060pyaoBaHuUIo;

- OpraHW30BaHHOMY MEeCTY A1s1 UCMbITaHWUi;

- MeTogaM MCMbITaHWNA.

[nsi HEKOTOpPLIX TUNOB NOPTOB, NpeaHa3Ha4YeHHbIX, HanpuMep, ANA WUCMonb30BaHWUsA B BbiCOKocbanaH-
CMPOBAHHbIX INWHWAX, OONONHUTENbHbIE TPeBOBaHWA K UCMBLITAHUSAM MOryT ObiThb YCTAaHOBNEHbI KOMUTETOM
B CTaHAapTax Ha KOHKDETHYH NpoayKuuio.

McnbiTaHua npegHaszHayYeHbl OnNs NPOBEPKUM YCTOMYMBOCTM 3MEKTPOHHOTO U SMEKTPOTEXHUYECKOro
obopydoBaHUs K KOHAYKTMBHBEIM MoMexaM 00Liero BuAaa, HaBeOeHHbIM TOKaMW JIMHWIA 3neKkTponepegayn
BCNeACTBMEe TOKOB YTEYKM B CUCTEME 3a3eMIEHUS.

HacToawmin ctaHgapT He pacnpocTpaHAeTcsa Ha NOMEXKW, HaBeAeHHble OT CeTel 3NeKTPoNUTaHua ¢ Ya-
ctoton 400 Tu.

CyluecTBeHHOE BnvsiHMe NMOMEX AaHHOro Buaa Ha obopynoBaHWe NpPOSIBNSETCSH OTHOCWUTEINbHO PEeaKo,
3a nckn4veHMemMm obopynoBaHUs, pacnonoXeHHOro Ha TEPPUTOPMW NMPOMBbILLNEHHbLIX NPeanpusaTui. MNosTomy
TEXHMYECKMEe KOMUTETEI, paspabaTbiBalolmMe CTaH4apTbl Ha KOHKPETHYO NPOAYKUMIO UMW TRYNNy NpoayKuuu,
[OOMKHbI OLEHUTL LienecoobpasHoCcTb NPUMEHEHWA HACTOALLEro cTaHJapTa B CBOMX CTaHAapTax Ha KOHKpeT-
HYI0 MPOAYKLMIO MW rpynny npogaykuum (cMm. pasgen 4).

VMcnbiTaHua He npoBoAST Ha nopTtax obopyaoBaHWsA, NpefHasHavYeHHbIX ONS NOAKIKYEHUA KOPOTKUX
kabenen gnuHon meHee 20 M.

MapaHune ochbuumnansHoe
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McnblTaHWA Ha yCTOMYMBOCTB K TAPMOHUKAM W MHTeprapMoHUKaM, BKIOYasa nepegaqy curHanos B ceTH
3MNEeKTPonNUMTaHUA NepeMeHHoro Toka (B AnddepeHuMansHOM pexnme), He BXogAaT B obnactb NpuMeHeHus
HacTosLlero cTaHgapTa u nognagatoTt nog genctene IEC 61000-4-13 n IEC 61000-4-19.

McnblTaHMa Ha YCTOWMYMBOCTbL K KOHOYKTMBHBIM MOMEXam, co3faBaeMbiM npegHaMepeHHo paguo-
4YacTOTHLIMK NepefaTyuKamu, He BXOASAT B obnacTb NPUMEHEHUSA HacTOsLEero ctaHgapTa U perynupyrTcs
IEC 61000-4-6.

2 HopmaTuBHbI€ CCbINKK

B HacToswem CTaHOapTe HOPMaTUBHbIE CCbINTKM OTCYTCTBYHOT.

3 TepmuHbI 1 onpegeneHusn

B HacTosWweM cTaHgapTe NpUMEHeHb! credyloLlme TePMUHbBI C COOTBETCTBYIOLLMMIK ONpeaeneHnsmu.
MpumeyvyaHune — He Bce onpedeneHusi, NnpueefeHHble B pasgene 3, cogepxatca B IEC 60050-161.

3.1 ucnbityemoe o6opyaoraHue; MO (equipment under test; EUT): ObopynoBaHue (ycTpoicTea, npu-
Bopbl U cUCTEMBI), NoAMNEXaLlee UCMLITAHUSM.

3.2 BcnomoratensHoe o6opynoeaHue; BO (auxiliary equipment; AE): ObopygoBaHue, Heobxogumoe
4118 HACTPOWNKK Bcex DYHKUMIA UChbITyemMoro o6opynoBaHus, a Takke 4151 OLEHKU kKadecTBa OyHKLMOHMPOBa-
HUs (paboTbl) McnbiTyeMoro obopyaoBaHMA BO BPEMSsI NPOBEAEHWSA UCTIbITAHWNA.

3.3 nopT (port): MpaHUUa Mexay KOHKpeTHbIM 0DOpYAOBaHWEM W BHELUHEN 3neKTpoMarHuTHol obcTa-
HoBKOW (CM. pucyHok 1).

3.4 cBaA3b (coupling): CoegmnHeHne Mexay UensMu, NpegHa3HavYeHHoe ANA nepefadn 3Heprun N3 of-
HOWM Uenu B Apyryto.

3.5 ycTtponcTBO cBA3u (coupling network): OrnekTpuyeckoe ycTpONCTBO, NpeAHa3HayYyeHHoe Ans nepe-
Oayv 3Hepruv 13 o4HOW LIENU B OPYIYHO.

3.6 yctpoicTtBo pa3BAsku (decoupling network): 3nekTpuyeckoe ycTpPOWCTBO, NpefHasHa4YeHHoe
Ona npefoTBpalleHusa BO3OeNcTBUA NOABOAUMOr0 K UCMLITYEMOMY 000pYOOBaHUIO UCTMLITATENBHOIO CUMrHana
Ha gpyrue npubopsl, 0bopyaoBaHUE UMW CUCTEMBI, HE NMOABEPraeMble UCMbITaHUK.

3.7 nomexoycTorM4mBOCTbL (immunity (to a disturbance)): CnocobHocTs ycTpoicTeRa, obopyaoBaHUs
nUnu cuctembl pabotaTth be3 yxyalleHWs xapakTepucTuk Npu Hanuynm 3NeKTPOMarHUTHON NOMexXu.

[MCTOYHUK: IEC 60050-161:1990 (TepmuHonoruyeckas ctatba 161-01-20)].

3.8 MnepaHCc UCTOYHMUKA UCTbITaTeNbLHOro reHepartopa (source impedance of the test generator):
CooTHoLEeHVE MeXay HanpsKeHUeM XOMoCTOro Xo4a M TOKOM KOPOTKOrO 3aMbIKaHWSA, BeIpaXKeHHOe KakK: Ha-
npskeHue xonocToro xoaa V. / TOK KOpOTKOTo 3amMbikaHus [ ..

4 O6wme nonoxeHnnA

KoHnaykTvBHble Momexun obluero Buga B Nonoce 4acToT OT nocTosiHHoro Toka Ao 150 kl'u moryT okasbl-
BaTb BNUSIHWE HA HAOEKHOCTb (PYHKUNOHUPOBaHWS 060PYAOBaHUSA 1 CUCTEM, YCTAHOBIEHHbIX B 3KUIMNbIX U NPO-
MbILLMEHHBIX 30HaX, a TakKe Ha 3NeKTPOCTaHUMSAX.

TpeboBaHMs HacTOsILLEro cTaHAapTa OTHOCATCH TOMbKO K TEM NopTaMm WCMbITyeMoro obopynoBaHus,
KOTOpbIE MOTYT ObITE NOABEPXKEHBI MOMEXaM, paccMaTpuBaeMbIM B HACTOALLEM cTaHgapTe.

WcTouyHnKamm Takux nomex sBNsoTCA:

- CUCTeMbl pacnpegeneHus 3HepPrun Ha CBOeN OCHOBHOWM 4acToTe, CYLLECTBEHHbIX rapMOHUKAX U UHTEp-
rapMoHuKax;

- CUNOBOE 3MeKTPOoHHoe obopyaoBaHue (Hanpumep, cUnoBbie nNpeobpasoBaTtenu), KOTopble MOTyT re-
HepupoBaTb NOMEXW B 3a3eMNALINE NPOBOAHWKA U CUCTEMbI 3a3eMMeHUs (Hanpumep, Yepes napasuTHble
eMKOCTW UNK PUNLTPbI) MW MHOYLMPOBaTh MOMEXW Ha CUrHaNbHbIE NIMHWM W NTUHUA YNPaBNeHns.

lMomMexn Ha OCHOBHBIX YacTOTax CEeTW 3NEKTPOMUTAHWUS WM rapMOHMKax 4acToT ceTu 0bblYHO reHepupy-
HOTCSl CUMOBBLIMW pacnpefenuTensHeIMKU CUCTEMaMK (TOK KOPOTKOrO 3aMblKaHUS W TOKW YTEYKM B CUCTEMax
3a3eMIneHus).

Momexu Ha YacToTax CBbille 0b6nacTh rapMOHMK OCHOBHOM YacToThl (40 150 k') oObl4HO reHepupytoTca
3MEKTPOHHBIM CUMOBBIM 000OPYAOBaHMEM, KOTOPOE YacTO HAX0OMTCA HA TEPPUTOPUNM MPOMbILLMNEHHbIX Npea-
MPUATUIA U SNEKTPOCTAHLNNA.

2
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Bo3gencteusa MCTOYHMKA NOMEX Ha WCTOYHMKW 3NEeKTPONMTaHWsA, CUTHanbHble, KOHTPOmnbHbIe Kabenu, a
TalKke kabenu CBA3W NpUMBOAAT K BO3HMKHOBEHWIO MOMEX HA NMOpTax MCNbITyemoro obopyaoBaHus.

Tak KaK yKa3aHHble BbIlLEe MeXaHW3Mbl BO3HUKHOBEHUSA MOMEX He MOTyT ObiTh MOMHOCTLI) YCTPaHEH.I,
TO Heobxoaumo, 4YTobbl y 0BopyaoBaHUs Bbin OOCTATOYHLIA YPOBEHL YCTOMYMBOCTU K NMEPEYUCreHHbIM Mo-
Mexam.

B 3aBUMCMMOCTW OT areKTPOMarHMTHOW 06CcTaHOBKM B MeCTe, rae NpoucxoauT akcnnyaTtaums obopygoBa-
HWS, MOMEXKM MOTYT ObITh KnaccudULMpOBaHel cregyowmum obpasom:

a) HanpsiKeHWe/TOK Ha YacToTax 3MEeKTPONUTaHWA: NMOCTOAHHBIN TOK, 1623, 50 n 60 [z

b) HanpsokeHue/Tok B nonoce YacTtoT 15 Mu—150 k'Y (BKMHOYAA rApMOHUKW YaCTOThI MATAHUA 3MEKTPO-
ceTn).

HacTtoswumin ctaHgapT ycTaHaBnvMBaeT MeETOAbl UCMLITAHWA K OBYM KaTeropusiMm nomex, yKasaHHbIM
Bbllwe. [MPUMEHMMOCTb UCMLITAHWIA AOMKHA OblTh YCTAHOBMEHA B cTaHZapTax Ha ucneliTyemoe obopygoBaHue
KOHKpeTHoro smga.

B npunoxenun A npueegeHa Gonee nogpobHas mHpopmMauns 06 MCTOYHMKAx MOMEX U MexaHu3amax
CBSA3U.

5 UcnbiTaTenbHble yPOBHU

5.1 O6LWMe NnonoxXeHUs

MpegnoyTUTENEHBIE UCNBITATENbHBIE YPOBHW, MPpUMeEHseMble K nopTaM 0bopyaoBaHWs B 3aBUCHMMOCTM
OT BMOa W UCTOYHKKA MoOMeX, NpueeneHsl B 5.2 n 5.3.

KMcnbiTaTensHble YPOBHWM NPUBEAEHL! ANS NPOBEAEHUS UCMbITAHWA Ha YacToTax NUTaHWS 3MEeKTPOCeTK
(MOCTOSAAHHBIW TOK, 1623, 50 n 60 lu) m B nonoce vyactot 15 My — 150 klu.

[MpUMEHNMOCTb Kaxaoro WCMbiTaHWA YCTaHOBNEeHa B CTaHOapTe Ha ucnbiTyemoe obopypoBaHue
KOHKpEeTHOro B1aa.

VcneiTaTeneHoe HanpskeHne OOIMKHO MPUMEHATLCA K MopTam 3MeKTponuTaHus, noptam ynpaeneHus,
CUrHanbHbIM ¥ TENEeKOMMYHUKaUMOHHBIM nopTaMm (auddepeHunansHoe HanpsbkeHne 3aBUCWT OT HecBanaH-
CMpPOBAHHOCTM Lenun).

PekomeHngauum no BbIGOpY NCNbITATENBHOTO YPOBHSA NPUBEAEHbI B NPUNOXeHUN B.

5.2 UcnbiTaTenbHkIe YPOBHU ANA 4YacTOThbl CETU 3NEeKTponuTaHuA

MpegnoynTtaemMble UCNbiTaTeNbHBIE YPOBHY NpuBeAeHbl B Tabnuuax 1 n 2.
McnbiTaTensbHble YPOBHWU MPUMEHSIOTCA K WUCNbITATENBHOMY HaMNpspKEHWKO ANA MNOCTOSIHHOTO TOKa M
Ha 4YacToTax 162’3, 50 60 Iu.

Tabnuya 1— McneitatensHble YPOBHWU NpY BO3OEWCTBUM ANUTENBHBLIX NOMEX

MenbiTatenbHbin McnbiTaTensHoe HanpsikeHve, B
ypOBEHb (cpenHekBagpaTU4ECKOE 3HAYEeHWE HaNPKEHWA XONOCTOro Xoaa)

1 1

2 3

3 10

4 30

X CneuwanbHoe

MpumevyaHue — «x» npegcraBnsaeT cobor OTKPLITLIA UCTNBITATENBHBIN YPOBEHE, KOTOPLIA MOXKET BbITh yCTa-
HOBMeH B CTaHAapTe Ha KOHKpeTHoe obopynoBaHue.
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Tatnuua 2— McnbiTatensHble YPOBHWU NpW BO3ASUCTBUM KPaTKOBPEMEHHLIX NOMEX

WenbiTatenbHbin McnblTaTensHoe Hanpsikexve, B
YPOBEHb (cpeaHekBagpaTUHecKoe 3HAYEHUE HaNPsHKEeHWA XONoCToro xoaa)
1 10
2 30
3 100
4 300
X CneunansHoe
MpnMevaHne — «x» npeacraenaeT coO0M OTKPbLITLIA UCTLITATENbHBIM YPOBEHL, KOTOPLIM MOXET BbITh yCTa-
HOBMEH B CTaHOapTe Ha KOHKpeTHoe obopynoBaHue.

Bpemsa Bo3gencTens Kaxnon KpaTKOBPEMEHHOW NoMexn cocTaensaet 1 c. B cTaHgoapTax Ha ucneiTyemoe
o6opynoBaHWe KOHKPETHOro BUAA MOXET BbiTh YCTAHOBMNEHO MHOE BPEMS BO3AEWCTBUSA MOMEXH.

McnbiTaHua pomkHbl NpoBoauTbCA Ha ofHoW (Mnu Bonee) cnefyollerd 4acToTe: MOCTOAHHbIA TOK,
162/3, 50 n 60 My B 3aBMCMMOCTM OT 4YacTOTbl CETU 3MEKTPONUTaHWS Ha MecTe, rae GyoeT NpoMcxoOuTb
aKkcnnyaTauusa ucneiTyeMmoro obopynoBaHus (CM. NpunoxeHue A); UCNbITAHKME Ha 4yacToTe 162/3 'y npume-
HUMO K ODOpYOOBaHWIO, PACMONOXeHHOMY B HEMNoCpeaCcTBEHHOW BrvM3ocTy OT Kenes3HOO4OPOXHBLIX CUCTEM,
3NEKTPONMTaHWE KOTOPLIX NMPOUCXOOUT Ha 3TOW YacToTe.

McnbiTaTeneHbIA YpOBEHb HE AOMKEH MpeBbilaTh 3Ha4eHUs, YKa3aHHOro B cTaH4apTax Ha ucnbiTyemoe
obopynoBaHWe KOHKPeTHOro BUAaa.

MHdopmauus no BbIBOpy UCnbITaTenbHOrO YPOBHA NpuBegeHa B npunoxeHun B.

5.3 UcnbiTaTenbHble YPOBHU NpU BO3AeACTBUM NOMeX B nonoce 4yacrtoTt ot 15 Ny go 150 klMy

I'Ipe,n,nhoMTeanble UCnbiTaTenbHbIE YPOBHU NPpMUBELEHLI B Taﬁnuu,e 3.

Tabnuua 3 — WUcneiTatenesHele ypoBHU B nonoce Yactot 15 My — 150 kiy

WcnbiTaTtensHoe Hanpsikexue, B
MenbiTaTenbHblA (cpegHekBagpaTUyeckoe 3HaYeHWe HanpmLKeHWs XonocToro xoaa)
- 15—150 Ty 150 My — 1,5 kMY 1,5—15 kY 15—150 kTy
1 1—0.1 0,1 0,1—1 1
2 3—0,3 0,3 0,3—3 3
3 10—1 1 1—10 10
4 30—3 3 3—30 30
X X X X X

MpumevyaHume 1 — «x» npeacraBnAeT coOOM OTKPLITBHIA UCMbITATENEHBIA YPOBEHb, KOTOPLIA MOXET ObiTb
YCTaHOBMEH B CTaH4apTe Ha KOHKpeTHoe obopyaoBaHue.

MpumevyaHune 2 — B 3aBUCKMOCTM OT YACTOThI UCTLITATENBHOE HaMNPsHKEHWE U3MEHSETCH Cneaywnm ob-
pasom (cM. npunoxenue B ona wHdopmaumm):

- B AmManasoHe 4actot o1 15 go 150 Iy ypoeeHb ybbiBaeT Ha 20 ab/aekaga;

- B agnanasoHe yactot 150 Ny — 1,5 k'Y ypoBeHb He n3mMeHAeTCH;

- B AnanasoHe yactoT oT 1,5 go 15 kl'y ypoeeHb Bo3pacTaeT Ha 20 ob/noekana;

- B AnanasoHe yactoT 15—150 k4 ypoBeHb HE N3MeHseTCs.

3aBUCMMOCTb MCMNbITATENLHOM HanpsaxxXeHrA OT 4acTOoThbl NpeacTtaBiieHa Ha pUCyHKe 2.
TDESOBGHWH yCTOﬁ‘-IMBOCTM K momexam Ha 4dactotax Huxke 15 Iy, KpomMe nomMmex NnoCTOAHHOINo TOKa,
HE YCTaHaBJIMBAKT, TAK KaK Ha YKa3aHHbIX 4aCcToTaxXx NOMeXU He CHUTAKTCA CyLWeCTBEHHbIMU.

GostExpert.ru
https://GostExpert.ru/gost/gost-61000-4-16-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=69026
https://gostexpert.ru/gost/gost-61000-4-16-2023?utm_source=pdf&utm_medium=69026&utm_term=page

rOCT IEC 61000-4-16—2023

6 UcnbiTaTenbHoe o6opyaoBaHue

6.1 UcnbiTaTenbHble reHepaTopbl

6.1.1 O6wme nonoxeHun

XapakTepuUCTUKN UCMbITAaTENbHLIX FreHepaToOpoB ANA KaXOoro BuMAaa cneundUyeckux UCnbITaHUA npu-
BegeHbl B 6.1.2,6.1.3 n 6.1.4.

B ucnbiTatenbHbIX reHepaTtopax AOMkHbl BbiTh NpeaycMoTpeHbl Mepb MO NPeaynpeXXaeHuo 3Ha4YMTeNb-
HbIX MOMEX, KOTOpbI€ NMPU UX 3MUCCUKN B 3NEKTPUYECKYH CeTb MOTYT NOBMUATL Ha pe3ynbTaThl UCMbITAHUA.

WHdopMauma o BbIXOOHOM MOMHOM COMPOTUBNEHWWM UCMLITAaTENbHLIX reHepaTopoB NpuBegeHa B Npu-
NoXeHun A.

6.1.2 XapaKTepUCTUKM U MPOU3BOAUTENBLHOCTbL MCMNbLITAaTeNLHOrO reHepatopa AnA cO3faHuA
nomex NOCTOAHHOIO TOKa

Kak npaBuno, ucnbiTatenbHblA reHepaTtop BkMw4yaeT B cebsi MCTOYHMK MOCTOSHHOTO TOKAa C perynu-
pyeMbIM BBbIXOOHbIM HaMps:KeHWEM W yNpaBnsembll Mo BpeMeHW Kwd ana obecnevyeHus KOMMYyTauun
BbIXOOHOIO HanpsikKeHUs Npu UCNbITaHUAX KpAaTKOBPEMEHHBIMK NMOMEXamMu.

XapakTepWUCTUKN UCMNbITAaTeNbLHOro reHepaTopa ANUTENbHbIX MOMEX:

- cbopwla MCMNbITAaTENbHOIO HaNpAXXeHnA: NOCTOSIHHbIN TOK, YpPOBEHb I'IyJ'IbCEILI,Mﬁ MeHee 5 U/o;
- BbIXOQHOE HanpsxeHne XOroCcToro xoaa
(CpE,ElHEKBa,D,paTM‘-IeCKOG 3Haqume): oT 1 B c oTHocuTenbHbIM AONYCTUMbBIM OTKITOHEHUEM

—10 % po 30 B ¢ oTHOCUMTENbHbLIM AONYCTUMbIM OTKIOHE-
Huem +10 %;

- MOMHOE COMPOTUBIEHNE NCTOYHUKA: Vo/lse = 50 OM ¢ oTHOCUTENBHBIM AOMYCTUMbIM OTKITOHE-
Huem £10 %.

xapa}(TepMCTMKM WUCNbiTaTenbHOrNo reHepaTtopa KpaTKoBpeMeEeHHbIX MoMeX:

L cbopma MCNbITaTeNbHOIO Hanps>XxXeHus: MOCTOSIHHBIN TOK, YPOBEHb l'IyﬂbCaLIVII:‘I MeHee 5 %;
- BbIXOOQHOE HanpsxeHune XOJrocToro xoaa
(CDE‘D,HEKBa,D,DaTM‘JECKOG 3Ha‘-IEHVIE.‘)Z ot 10 B ¢ oTHOCUTENbHbLIM O0oNyCTUMbIM OTKNOHEHUEM

—10 % po 300 B ¢ oTHOCUTEMLHBLIM AOMNYCTUMBIM OTKIO-
HeHvem +10 %:

NnonHoe CONpPOTUBIEHWE UCTOYHMKA: Vol = 50 OM ¢ oTHOCUTENbHBLIM J0MYCTUMbIM OTKITOHE-
Hnem +10 %.

ONUTenbHOCTL BO3pacTaHus U cnaja BeIXod-

HOrO HanpsKeHUs NpW BKITHYEHUW U BbIKMIO-

YEHWUU NOMEXM: ot 1 0o 5 MKc.

CxeMa McMbITaTeNbHOro reHepaTopa NoMex nprBefeHa Ha puUcyHke 3.

6.1.3 PaGoune XxapaKTepPUCTMKM UCNbITATENBHOTO reHepaTopa ANA co3faHUA MOMeX nepeMeHHo-
ro Toka 4actorou 1623, 50 n 60 Ny

Kak npaBuno, UCnbITaTenbHbI reHepaTop BKAKYaeT B cebsl ynpaBnsemMblil TpaHcopMaTop (Mogkmto-
YEHHbII K CETW 3MeKTPONUTaHMs), N30MMPYIOLLMIA TPaHCHOPMATOP U YNpaBnseMblil N0 BPEMEHU KoY s
oBecneyeHrst KOMMYTaLMK HAaNPSHKEHWS! MPW UCMBITAHWSX KPATKOBPEMEHHBIMI MOMEXaMM; KIoY JOMKeH BbiTh
CUMHXPOHU3MPOBAH C TOUKOM, NPK KOTOPOW (Da30BbIi Yron HanpshkeHus ceT coctaensieT 0°.

XapaKTepuCTUKM UCTLITAaTENBHOMO reHepaTopa AUTENbHBIX NOMEX:

- thopMa MCNbITATEMNBHOMO HaNPSXKEHUS: CUHycoupanbHas, obWuin ko3POUUMEHT HEMUHENHbIX
nckaxkeHun menee 10 %;
- BbIXOAHOE HanpsKeHwe XOoNocToro Xxoda
(cpepHekBagpaTU4eCcKOe 3Ha4YeHue): oT 1 B ¢ OTHOCMTENbHbLIM LOMYCTUMbIM OTKIOHEHWUEM
—10 % po 30 B ¢ oTHOCHUTENbHBIM AOMYCTUMbIM OTKIO-
HeHnem +10 %;

- NOnHoe conpoTuneneHne NCTOYMHKUKA: VOCNSC = 50 OM ¢ OTHOCUTENbHLIM A0oNnYyCTUMbIM OTKITO-
HeHneMm £10 %;
- YyacToTta: BblﬁpaHHaﬂ OCHOBHasd 4acTtoTa CeTU ANeKTponnTaHusa.
5
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XapaKTEpMCTHKVI MCnblTaTenbHOro reHepartopa KpartkoBpeMeHHbIX NMoMex:

- chopma UcnbITaTENBEHOTO HANPAXKEHMWS: cuHycoupaneHas, obwuin Ko3HULNEHT HENUHENHBIX
uckaxeHuin meHee 10 %;
- BbIXOQHOE HanpsKeHue XonocToro xoaa
(cpenoHekBagpaTUYECKOE 3HAYEHUE): ot 10 B ¢ oTHOCWUTEMBHBIM AOMYCTUMBLIM OTKINOHEHUEM
—10 % po 300 B ¢ oTHOCUMTENBLHLIM AOMYCTUMBLIM OTKMO-
HeHuem +10 %;

- MonHoe conpoTUBNEHWEe UCTOYHUKA: Voollse = 50 OM ¢ oTHOCUTENbHbBIM AOMYCTUMBIM OTKIOHE-
Huem =10 %:
- yacroTa: BbiBpaHHasa OCHOBHAS YacToTa CETU 3MEeKTPONUTaHNS,
- BKMIOYEHWEe W BbIKIIOYEHWE BLIXOOHOIO
HanpPsHKeHUs MoMexu: CUHXPOHM3UPOBAaHbI C TOYKOW, MPU KOTOPOW (has3oBbin

yron HanpskeHus cetu coctaenset (0° £ 5 %).

Cxema vcnbiTaTenbHOro reHepaTopa NoMex NpuBeAeHa Ha PUCYHKE 4.

6.1.4 Paboune xapakTepUCTUKU UCNbITaTeNbLHONO reHepaTtopa AnA Co34aHMA Nomex B guanasoHe
yactot ot 15Ny po 150 klMy

Kak npaBuno, ucnelTatensHbiid reHepaTop BKMo4YaeT B cebs reHepatop cMrHanos, obecneuymBaroLmii
nepekpbiTUe 3a4aHHOW Monockl 4acToT. McnbiTaTenbHbIA reHepaTop AomkeH obnagaTe BO3MOXKHOCTLH
aBTOMaTM4YeCKOW NepecTPOMKM YaCcTOTbl CO CKOPOCThLHD 1-102 pekapalc unu Huxe. B cry4yae npuMeHeHus
CMHTE3aTOpPOB 4acTOThl UCMbITATENbLHbLIA reHepaTop AOMKeH BbiTb NporpaMmMupyemMbiM ONst YCTaHOBKW Luara
nepecTponKM 4acToTkl, cocTaBnswwero 10 % npenblayliero 3Ha4eHns 4acToThbl. Takke UCNbITaTeNbHbIN re-
HepaTtop AOMKEeH UMETb BO3MOXHOCTb PYHYHOW HACTPOMKMU.

XapakTepucTMKA UCnbITaTelNbHOro reHeparopa:

- chopMa UCMbITATENBHOTO HAMPHKeHNA: cUHycoupanbHasa, OBLWMA KO3(MDUUMEHT HENMUHERHbIX
WCKaxeHWn meHee 1 %;

BbIXOAHOE HanpshKeHWe XOonocToro xoaa

(cpenHeKkBagpaTUHECKOe 3HaYeHue): ot 0,1 B ¢ oTHOCUTEMBHLIM OONYCTUMbIM OTKINOHEHWEM
—10 % po 30 B ¢ oTHOCUTENbLHLIM AOMNYCTUMbBIM OTKMO-
HeHuem +10 %;

- MOMHOE CONPOTUBMNEHWE NCTOUHUKA! Voo!lsc = 50 OM ¢ 0THOCUTENbHLIM AOMYCTUMBIM OTKMOHE-
Huem +10 %;
- YacTOTHbIA OUanasoH: oT 15 My C OTHOCUTENbHLIM AOMYCTUMBLIM OTKITOHEHUEM

—10 % po 150 k4 c OTHOCUTENbHLIM AOMYCTUMBLIM OT-
knoHeHnem +10 %.

6.2 NpoBepka XxapaKTepUCTUK UCMbITaTeNLHOro reHepaTopa

YT0ObI MMETH BO3MOXHOCTb CPaBHEHWUS Pe3ynbTaToB, MOMYYeHHbIX OT pasfMYHbIX UCMbITATENbHbIX FreHe-
paTopoB, HeobxoauMo kanubposaTb NUMOO NPoBepPATb HaMbonee BaXKHble XapakTePUCTUKA UCTbITATENBHOMO
reHeparopa.

[MpoBepke Noanexar cnefyuie XapakTepucTUKA:

- chopma ncnbITaTeNbHOTO BEIXOQHOTO HAaMpPsKEHWUS;

- MOMHOE COMPOTUBMNEHNE MCTOYHUKA (HAMPSKEHME XONocToro xoaa V. / TOK KOPOTKOro 3ambikaHus [ ).

MmnegaHc MCTOYHMKA OMKeH DbITh NPOBEPEH:

- Ha CamMOM BbLICOKOM M CaMOM HW3KOM UCMbLITATENbLHOM YPOBHE ANA BCEX reHepaTopoB: MOCTOSIHHLIN
TOK; NEpPEMEHHbI TOK; CBUNMUPOBaHKE;

- OQONONMHWTENBHO ANs CBUN-reHepartopa Ha YactoTtax: 15y, 1,5; 15; 150 kI,

Mpwn NpoBegeHUM NPOBEPKN MOMHOrO COMPOTUBMNEHUA MCTOYHMKA reHepaTopa KpaTKoBpeMEeHHbIX MomMex
HavanbHble 50 MC MOXHO He yYUTbIBaThb;

- TOYHOCTb YCTaHOBKW 4aCTOThl;

- TOYHOCTb YCTAHOBKW BbIXOAHOIO HAMpsXeHWs XONocToro Xoaa;

- ANUTENbLHOCTbL BO3pacTaHUA 1 Cnafa BbIXOAHOIO HANPSKEHWst NPU BKITKOYEHUN 1 BbIKMIOYEHUN NOMEXH
(npw HeobxogumMocTK).
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[MpoBepKkn OOMKHbLI NPOBOANTLCS NPOBHMKAMKM ONA U3MEPEHUA HaNpPsXeHUA U TOKa COBMECTHO C OC-
uunnorpadom Unu Apyrim 3KBMBaNeHTHbIM U3MeEPUTENbHLIM NPUBOPOM C MPOMNYCKHOW CNOCOBHOCTBLIO U3Mme-
puTenesHoro kaHana He meHee 1 Mlu.

TOYHOCTbL M3MEpPEHUIA AOMKHA DbITe MeHee 5 %.

6.3 YcTpoicTBa cBA3U/pa3BA3KN

6.3.1 O6wume nonoxeHnnA

YcTponcTBa CBA3W NPUMEHSIIOTCA ANA Nnogady UCNbiTaTeNbHOro HanpskeHusl B obLemM pexume K noptam
3NEKTPOMNUTaHWA, BXOAHbLIM/BLIXOAHBIM (CUTHAINBHBIM M KOHTPOMbHLIM) NOpPTaM U TENeKOMMYHUKALMOHHBIM
nopTamMm ucnelTyeMoro obopyaoBaHus. YCTpoWCTBa pa3BA3kd NPUMEHAKTCA ANA npefoTBpalleHus Bo3gen-
CTBMSA UCMbLITATENBLHOTO HANpsXeHWs Ha BcnoMoraTensHoe obopyaoBaHue Npu NpoBeAeHUN UCMLITaHWURA.

6.3.2 YcTpoiAcTBa CBA3KU

6.3.2.1 YcTponcTBa CBA3W ANA NOPTOB 3MEKTPONUTaHWS, BXOAHbIX/BbIXOAHbIX NOPTOB

[na nopToB 3nNeKTpONWTaHWs, BXOAHbIX/BbIXOOHbLIX NMOPTOB YCTPOWCTBO CBA3W ANSA KaXA0ro NpoOBOAHU-
ka npeacTtaBnsaeT cobow pe3ncTop U KOHOeHcaTop, coeAMHEHHbIe NocneqoBaTensHO. YCTPOWCTBaA CBA3WU NS
KaxJ0ro NpoBOAHWKA COEAMHSAIOT NapannensHo Ans obpa3oBaHusa yCTPOWCTBA CBA3M NopTa.

Ha pucyHke 6 nokazaHa MpUHLUMNUANbLHaAA CXeMa YCTPOWCTBA CBSA3W, B KOTOPOW 3Ha4Y4eHWEe eMKOCTU
koHoeHcaTopa C = 1,0 Mk® 1 3HaveHne conpoTuenedus pesuctopa R = 100-n Om, roe n — KonNu4ecTBo Npo-
BOAHWKOB, NOAKMHYaEMbIX K NopTy (N 06bl4HO Bonblue unm pasHo 2).

KoHgeHcaTopbl U pe3ncTopbl ANs KaXKAoro M3 NnpoBOAHWMKOB COeAMHUTENBHOM CETU ANA nopTa AOMMKHbI
MMeTb HOMWHanbHLIE 3Ha4YeHua ¢ gonyckom 1 %.

Mpw nogaye NnomMexu NOCTOSAHHOrO Toka KoHAeHcaTopb! 1,0 MK® OOMKHBI ObITh KOPOTKO3AMKHYThI.

n puMedaHUue — I'Ipm BbIMNOMHEHWN UCTNBITAHWIA Ha I'IOMeXO)ICTOIHLIIIIBOCTb KnomMexam NoCTOAHHOIO TOKa AnAa Cur-
HanbHbIX MNOPTOB NOMNHOE CONpPOTUBNEHWEe SﬂeKTpM‘-'IE!CKOI;I uenn yCTpOFICTBa CBA3N MOXET CTaTb I'IpM"II/IHOP"'I YMeHblUeHNA
HanpaxeHuAa None3Horo curHana.

[nsa skpaHupoBaHHbIX Kabenen ncnbiTaTenbHblA CUrHan NnoMexy NogaeTcs HemocpeacTBEeHHO B 3KpaH
kabens, Tak Kak MpUMMEHEHWs1 YCTPONCTBA CBSA3M He TpebyeTcs (CM. pUCyHOK B).

6.3.2.2 YcTponcTtBa cBA3W AN KOMMYHUKaUNOHHBIX MOPTOB

[na KOMMYHUKALUMOHHBIX U OPYruX NOPTOR, NPpegHa3HaYeHHbIX AN NOAKMIYeHUs K cbanaHcpoBaHHbIM
AWHWAM (OOWMHOYHBIM Mapam UK COCTOSLMM M3 HECKONbKMX Nap NPOBOAHWKOB), B Ka4eCcTBe YCTPOWCTBa CBS-
31 npuMeHsieTcs T-obpasHas uenb.

Ha pucyHke 5 nokasaHa npuHuMnuansHas cxema T-o6pasHoi Lenn. 3HavyeHne HOMKUHana eMKOCTH KOH-
peHcatopa C = 4,7 mk®, conpotuenexns peauctopa R = 200 Om 1 MHOYKTMBHOCTW KaTywku L =2 x 38 mlH
(BucbmnsapHas HamoTKa).

[MorpelHocTs HOMUHATBHbLIX 3HAYEHWA KOMMOHEHTOBR T-06pasHol uenu JormkHa BbiTh Takol, YTOOLI
ko3 puLMeHT nogaBneHns cMHaszHoNn NoOMexy UcnbITyemoro obopyaoBaHKs 3HAYUTENbHO He yXyaLancs.

Bo3amoxHo co3gaHue T-0B6pasHoi uenu, NpUrogHon ans UCnonb3oBaHnsa ¢ KoadduuneHTaMmn nogaene-
HWs cuHbasHbix nomex tonee 80 ab, 1 B 3TOM cryyae B cTaHAapTax Ha ucnbiTyemoe obopyaoBaHue KOHKpeT-
HOTO BWAa AOMKeH BbiTh onpegeneH ansTepHaTUBHBIA METO CBA3N.

6.3.3 YcTpoicTBa pa3BA3KuU

6.3.3.1 OCHOBHblE XapaKTepUCTUKN

®PyHKUMS pa3Bs3biBaKOLLErD YCTPOWCTBA COCTOMT B TOM, Y4T0ObLI M30NMMpoBaTh BCromoratensHoe obo-
pyAOBaHWe Wunu uMuMTaTop OT MopTa UCMnbiTyeMoro obopyaoBaHus, KOTOPbLIA MOABEpPraeTcsi BO3AEWCTBUIO
NMOMEXM, U TEM caMbiM NPeoTBPaTUTL NPUIOXKEHWE UCMBITAaTEIbHOTO HAaNPSKeHWs K BCnoMoraTenbHoMy 060-
PYOOBaHWIO W/AMK UMUTATOPY.

Hawnbonee BaXHOW XapakTepuUCTMKOM YCTPOWCTBA pasBA3ky ABNseTcA ocnabneHue obliero Hecumme-
TPWUYHOTO HanpsieHusa nomexu B nonoce 4actot ot 0 Ny go 150 kly.

[onyckaeTca npMMeHeHWe Kak NacCUMBHLIX, TaK U aKTUBHbIX YCTPOWCTB pasBs3kK; B Ka4YecTBe npumepa
aKTMBHbIE YCTPOMCTBa MOTYT BKMOYaTb B ce0S YCUNUTENM M ONTUYECKUE pasBa3bliBaloLLMe KOMNOHEHTbI, B TO
BpEMSs Kak MnaccuBHblE YCTPOWCTBA MOTyT BKMoYaTh B cebs usonvpylowme TpaHcopMmaTtopsl.
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6.3.3.2 TexHn4eckme TpeboBaHuA
Cneundukaumy M30MaLMM U pa3Ba3kn, NPUMEHUMbIe KO BCEM YCTPOWCTBAM Ans BCeX TUNoB pabounx
CWUrHanoe, cnegymwLime:

- QNeKTpu4eckKaa TMPpOYHOCTb W30nAauun (Me}my
BXOOOM W BbIXOOOM, BXOOOM U 3a3eMIIeHUneM,

BbIXOAOM W 3a3eMIIeHneM): 1 kB Ha yacToTe 50/60 ', B Te4eHUe 1 MUH;
- ocnabneHue oBLIEr0O HECUMMETPUYHOTO Hanps-
*eHua B nonoce yactoT 15 My — 150 Ky 60 nb.

TpeboBaHUs K 3NEKTPUHYECKON MPOYHOCTK U30NALUMN YCTPONCTB Pa3BA3KM MOTYT BbiTh CHUKEHBI NPU NMpo-
BEAEHUWN UCMNbITAHUIA C UCNbITATENBHLIM YPOBHEM HUXE 4.

OcnabneHwe obulero HECUMMETPUYHOTO HaNPSKEHUS YCTPOWCTBOM PasBa3KM AOMKHO ObITe Kak MOXHO
Bblle, YTOObl YMEHbLIWTL U3MEHEHWE KOI(hMLMEHTa NOgAaBNEHMs CUH(A3HOIO HanpsKeHsa NopToM MCbl-
Tyemoro obopynoBaHus.

TpeboBaHua HAcTOALWEro nogpasaena Takke NMPUMEHSTCA K KOMMMEeKCHbIM YCTPONCTBaM, TakuMm Kak
WCTOYHWMKM NUTAHWSA, BKIKOYaKOLLMe B CBOM COCTaB M3onupyloLwme TpaHcdopmaTopsl U npecbpasoBaTtenu «ne-
PEMEHHbLINA TOK — NOCTOAHHbIA TOK».

Onsa cbanaHcMpoBaHHbIX NUMHWIA T-obpa3sHana Lenb ¢ xapakTepucTukaMmin, NpuBeaeHHbIMn B 6.3.2.2, obe-
crneymBaeT apPeKTUBHYO pasBa3Ky B nonoce Yactot ot 10 go 150 klu. Ha wactotax Huxe 10 kl'y npumeHe-
HWe YyCTPOWCTB pasBA3kn Takke HeOBXO4MMO.

7 OpraHM3oBaHHOE MECTO ANA UCNbITAHUN

7.1 O6wme nonoxeHus

TpeboBaHUsi OpraHM30BaHHOIO MECTa ANS UCMLITaHUIA YCTaHOBMEeHb! Ans:
NMPOBOAHUKOB 333eMMNEeHUs;

UCMbITyeMoro 06opyaoBaHus;

UCMBITATENbHOTO reHepaTopa;

YCTPOICTB CBA3U W Pa3BA3kv (pa3Ba3biBaOLLMX/M30MNMPYIOLLMX YCTPONCTB).

7.2 NMpoBOOHWUKK 3a3eMITEHUA

TpeboBaHUA K 3aLUTHOMY 3a3eMIEHNU0 UCNbITYyeMoro obopyaoBaHus, BcnomoraTensHoro obopygoga-
HWS1 U UCNbITaTenNsHOro 0BopyaoBaHUSA OOMKHBI cCOBNioAaTLCAa BCeraa.

WcnbiTyemoe o6opynoBaHme JomkHO OblTb NOOKNIOHEHO K CUCTEME 3aLLUMTHOTO 3a3eMIEHNs B COOTBET-
CTBUM C TEXHUYECKOW AOKYMEHTaLUMen Ha ucnbiTyemoe obopyaosaHue. MicnbliTaTenbHbI reHepaTop 1 yCTpoin-
CTBa CBSI3M WM YCTPOWCTBA PasBA3KW NOAKMIOYAOTCA K 3TANOHHOW NNacTUHE 3a3emMneHus unu Kk obwewn wuHe
3alUMTHOrO 3a3emneHuns. AnvHa 3a3eMnsaoLero NpoBoAHNKa ANA NOOKMYEHUS K NNacTUHE 3a3eMIeHnss Unm
oblwen WKuHe 3azeMneHns gomkHa 6biTb He Bonee 1 M.

7.3 UcnbiTyemoe obopyaoBaHue

WcneiTyemoe o6opyaoBaHue JOMKHO GbiTh YCTAHOBMEHO U NMOAKMIOHYEHO B COOTBETCTBUM C TEXHUYECKO
LOKyMeHTauuel Ha ucneiTyemoe obopynoBaHue.

MopTel 3NEKTPONUTAHWA, BXOOHbIE/BLIXOAHLIE CWUrHANbHBIE, KOHTPOMbHLIE MOPThI WM MOPTHI CBSA3U
NMoOKMKYaTca Yepes pa3ss3biBalolme/M3onupytoLlmne ycTpoctaa (cM. 6.3.3).

MonesHble cMrHanb! K UChbITyeMoMy 060pyQoBaHUI0 MOTYT NO4ABaTLCA OT BCNoMoraTensHoro o6opyno-
BaHUsS UINK UMKUTATOPA.

Mpy WcnblTaHuax HeobxoAMMO Mcnonb3oBaTh kabenu, nMpedycMOTpeHHble TeXHWYEecKoW AOKYMEeHTa-
uuen Ha ucnblTyemoe obopyaoBaHue. Ecnv B TeXHW4ECKOW AOKYMEHTaLWUW He ycTaHOBMeHbl TpeGoBaHWs K
kabenam, To UCNONb3yT HeaKpaHUPOBaHHLIe kabenu, NPUrogHele ANA UCMONb30BaHWA € AaHHBIMKM TUNaMU
CUTHamOoB.

[nuHa coeguHuTenbHbIX kKabenel BoIGUpaeTca NPOM3BONLHO, 33 UCKMIOYEHWEM 3KPaHUPOBaHHLIX kabe-
neit (cm. 8.3). Ecnn B TexHUYeCcKoil JOKYMEHTaLUM Ha UcnbiITyeMoe 06opyaoBaHue yCTaHOBMNeHbl MakCMMarb-
Hble OnVHbI 3KpaHWPOBaHHbIX kKabenen, TO MCMONb3YOT kabenu ykasaHHOW ANWHbI. B ocTambHbIX cryYasx
[AMVHa aKpaHWpoBaHHOro kabens omkHa cocTaBnsATb 20 M.

8
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7.4 AcnbiTaTenbHbIA reHepaTop

McnbiTatensHbin reHepartop OO0JTKeH ObITb NOAKIH4YeH K yCTpOl:ICTBy CBA3W WUk pe3ncTopy CBA3N
B COOTBETCTBMA C TDEGOBBHMHMVI pasgena 8.

7.5 YcTponcTBa CBA3U/pa3BA3KN

YcTpoWcTBa CBsI3W/pasBsA3k/ MOAKMOYaTCsa MeXOy BCcemu nopTtamMu WChbiTyemoro obopyooBaHus,
KOTOpblEe MNOABEPrakTCa UCMbITAHWAM, MU COOTBETCTBYIOLWMMIK CUTHAMNBHBIMIW NOPTAMKW M NOPTAMU 3MEKTPONU-
TaHus.

YcTpolicTBa CBA3W/pa3Bsaskum He TpebyeTcs NpUMEeHsITb, €CNU BXOAbI/BbIXOObl BCMOMOraTenbHOro
0bOpyJOBaHNA UM UCTOYHWUKA 3M1EKTPONUTaHWSA pasBsa3aHbl C NCTOYHMKOM MOMEe3HOro curHana.

YcTpoicTBa CBA3W/pa3Ba3KM J0KHbI ObITe pacnonoXeHbl Ha CTOpOHe Kabenen, NnpeaHasHavYeHHoR ans
NOAKNIOYEHNA K BCoMOoraTensHOMY 060pygoBaHMio, YToObl MOXHO ObINO MCNOMb30BaTh 00bIYHbIE PasbeMbl,
nocraensieMble ¢ kabenamu, 6e3 HeobxognMMocTu Ux obpesaTsb.

B cnyyae akpaHupoBaHHbiX kabenew (Hanpumep, KoakcuanbHbix kabenen) ucnbliTaTenbHbIA reHepa-
TOp MOAKMHYaeTCH HEeNoCcpeacTBEeHHO K aKpaHy kabens (MpMMeHeHWe Lenewn pe3ncTopoB U KOHOEeHCaTOpoB
He Tpebyetcs).

8 MeToabl ncnbiTaHun

8.1 O6LWwue nonoxeHus

Mpoueaypa McnbITaHWi BKNoYaeT B ceba:
- MpeaBapuTenbHY NPOBepPKYy NpaBUNBLHOCTY paboThl NCMBITYEMOro 06opya0BaHHUS;
- NpoBefeHMe UCMbITaHWA.

8.2 YcnoBusa UCNbITaHWIA B UCNLITaTenLHOW NnabopaTopun

8.2.1 O6wume nonoxeHnnA

Y1066l MUHUMU3NPOBATbL BNUAHNE OKPY>KaIOLLen cpeabl Ha pesynbraTth! MCNbITAHWIA, UCNbITAHWUSA AOMKHbI
ObITb MPOBEAEHbI B KNUMAaTUYECKUX YCNOBUSX U B YCIOBUAX 3NEKTPOMAarHUTHON 0OCTAHOBKM, YCTaHOBIEHHbIX
B 8.2.218.2.3.

8.2.2 KnumaTtunyeckune ycnosusa

Ecnn vHoe He ycTaHOBMEHO B OCHOBOMONarawLlMx CTaHOapTax, cTanH4apTax Ha NpoayKuuK WIn rpymn-
ny NpoayKUMW, TO KNMMaTtudeckue ycrioBusa B nabopatopuu 4oMmkHbl BbiTh B Npegenax, ycTaHOBMNEHHbIX 4Ms
OYHKLWOHMPOBAHWS UCMBITYEMOrO M UCNbiTaTeNbHOro 0bopyqoBaHUs COOTBETCTBEHHO MX U3rOTOBUTENAMU.

VcnbiTaHMa He OOMKHbLI MPOBOAUTLCSH, CIM OTHOCUTENbHAs BNa)XHOCTb HACTOMBKO BbICOKA, YTO Bbi3bl-
BaeT KOHAEHCALMI0 Ha UCMBITYEMOM WUIU UCMbITaTeNsHOM 000pyaoBaHUN.

Mpu Hannymm oBOCHOBAHHLIX O0KA3aTENbCTB BNUAHWUS YCIOBUIA OKpyXalleh cpefdbl Ha SBMEHMA,
paccMmaTpuMBaeMble B HACTOSLEM CTaHgapTe, TEXHUYECKMA KOMUTET, OTBETCTBEHHbIN 3a pa3paboTky HacTos-
Lero ctaHgapTa, AonKeH ObliTe 06 3TOM NPOUHGOPMUPOBAH.

8.2.3 dnekTpomarHuTHas o6cTaHOBKa

OneKTpoMarHuTHasi 0bcTaHoOBKA B UCMbITATENLHON NabopaTopun HE OOMMKHA BNUATHL HA pe3ynsTaThl Uc-
NbITAHWIA.

8.3 MNpoeeneHne UCNbLITAHUIA

WcnbiTyemoe o6opynoBaHne AoMKHO ObiTk CKOH(UIYPUPOBAHO ANS HOpManbHLIX paboqnx ycrnoBuil.

WcnbiTaHua NpoBoasT B COOTBETCTBUM C NPOrpamMMOi UCTILITAHUN, TAE YKa3biBatoT:

- BWUO UCMbITAHUSA;

- WCMbITaTenbHbIA YPOBEHE;

- MPOOOIMKUTENLHOCTL UCMbITAHWIA,

- MOPTLI UCMLITYyeMoro obopyaoBaHus, Noanexaliue Bo3aenCTBUIO NOMEXM;

- XapakTepHble YCroBMst 3KCNnyaTaumn ucneiTyemoro obopynosaHus;

- BcromoraTtensHoe obopynoBaHue.

McnblTaHua NpoBOAAT NPU HOMUHAMNBHBLIX 3HAYEHUSAX HaNPsKEeHUs 3MNeKTPONUTAHUS U HOMUHAaMNBHbLIX
YPOBHSIX MOMe3HbIX CUrHanoB, NoAaBaeMbiX Ha MOPTbl UCMbLITYeMOro o60pynoBaHMa. ECnu Npu UCNbITAHMAX
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HEBO3MOXHO MPUMEHUTb AEWCTBUTENbHBIE MCTOYHUKU MONE3HbIX CUIHAamnoB, TO AOMYCKaeTCA WUCMOoMb30BaTh
MMUTAaTOPHI.

WMcnbiTaHusa NnpoBogAaAT B criefytoLlei nocnefoBaTeNbHOCTH:

- npefBapuTentHas NpoBepka pabovnx xapakTepUCTUK UCTbITyeMOro obopyaoBaHus;

- MOAKITYEHWe YCTPONCTE CBA3W U Pa3BA3KM K MOpPTaM UCMLITYeMOro o6opynoBaHus, KOTopble NoaBep-
ratoTCHa UCMbITAHUAM;

- MpoBepKa NapaMeTpPoB U XapaKTepPUCTMK BXOOHbLIX CUTHANoB NpyY HeobXxoouMocCTH;

- nofa4a UCnbITaTenNbHOro HaMpPsHKeHUs NoMex.

McneiTaTensHasa kKoHUrypauma MoXeT BNUATh HA YCIOBUA 3KCNIyaTauuu BXOOHbLIX/BIXOAHLIX MOPTOR
ucneliTyemoro obopyaoBaHusa. 3TU HOBbIE YCMNOBUSI JOMKHBI PACCMATPUBATLCS KaK 3TANoHHbIE MPU OLEHKe
BMUAHWUS UCNbITATENBHOMO HaNPSKEeHWS.

KMcnbiTaTenbHoe HanpsieHWe OOMKHO BbiTh NOAAaHO B TeYEeHME BPeMeHU, OCTaTOYHOro AN OUeHKK Ka-
YyecTBa (OYHKUMOHMPOBaHKUA ncnbiTyemoro obopygosaHus. Mpu nogade KpaTKOBPEMEHHbLIX NMOMEX (ANUTENb-
HOCTbIO 1 C) MCMBITAHWMA NOBTOPSIIOTCA HECKOMbKO pa3s Ans LOCTOBEPHOMW OLUEHKW KadecTBa yHKLMOHUPOBA-
HUA UCNbITyeMoro obopynoBaHus.

McneiTaHusa B gnanasode 4actoT 15 My — 150 kl'y HaumMHawT ¢ 4acToTel 15 U, CKOpOCTh NaBHOM nepe-
CTPOKW YacTOTbl He JormkHa npesbiwate 1 x 102 gekapal/c. Mpu MCMONb30OBaHWM FreHEPaTOPa C LUAroBoi
NMEepPecTPONKON HacToThl LWar NepecTponky YacToTbl AorkeH cocTaensaTe 10 % oT npegblayliero sHadeHus
YacTOThI.

KauyectBo hyHKUMOHWPOBAHMA UCMbLITYEMOro 0D60PYAOBaHWSA LOMKHO HEMPEPbIBHO KOHTPONMPOBaThCA.
Jioboe yxyalweHne kayecTea PYHKLMOHWPOBAHUA OOMKHO DbITh OTMEYEHO B NPOTOKOME UCMbITAHUNA.

WcnbiTaTenbHbIA reHepaTop NOAKNIOYAKT K KaXaoMy NOpTy no odepenn. BxoaHbie 3aXuMbl YCTPOWCTB
CBA3K/pa3BaA3KKM UCMbITyeMoro obopyaoBaHWs, He NogBepraemble BO34eNCTBUAM, AOIKHBI ObITh 3a3eMMNeHsl
(cm. pucyHok 6).

Ecnu ycTpoWCTBO MMEET 3Ha4UTENbHOE KOMUYECTBO WOEHTUYHbLIX MOPTOB, TO ANA WCMNbITAHWWA JOITK-
HO ObITb BbIOPAHO OOCTATOYHOE KOMMYECTBO YKasaHHbIX NOpTOB, 4TOObI BOCMPOU3BECTU LEWCTBUTEMbHbIE
ycrnoBus yHKLWMOHUMPOBAHWS UCMbITyemMoro obopynoBaHusi U 0BecnednTs MpOBEpPKY COeOWMHEHWI BCeX
TUNOB.

MopThl, K KOTOPbLIM NOOKMOYAKT HE3KPAHMPOBaHHbIE Kabenu, AoMmKHbl BbiTe UCNBITAHLI NPKU Nogave Ha-
NPSRKEHUA NOMEX HENOCPEACTBEHHO HA 3aXXUMbl MOPTOB.

Ona skpaHupoBaHHbIX Kabereil (HanpuMMep, KoaKkcuanbHbIX kKabenemr) BbIXOA WCMbITATENIBHOTO re-
HepaTopa OofkeH ObiTb HEMOCPEACTBEHHO MOOKMIYeH K akpaHy kabensa (MpyMMeHeHWe SOMONMHUTENbHbIX
pPe3nCTOPOB U KOHLAEHCATOPOB He TpebyeTcs).

[Mpyn McNbITaHMAX MOPTOBR, MMEKLWUX B CBOEM COCTaRe bonee OBYyX KOHTAKTOB (Hanpumep, rpynna
KOHTAKTORB), UCMbITATENBHOE HaNpsKeHne OOMKHO ObiTh NO4AHO OOAHOBPEMEHHO MEXOY BCEMMWU KOHTaKTamu
WCMLITYEMOro nopTa 1 3emmnei (00w pexum paboThbl).

[nsa nopToB, NpefHa3sHa4YeHHbIX 4NA NOAKTHYeHUs K cOanaHcMpoBaHHbIM MMHUAM, UCTbITaTeNlbHOEe Ha-
NpsKeHue JOMKHO BbiTh NOAAHO C UCNONb3oBaHWeM T-06pasHoi Lenu, onucaHHon B 6.3.2.2.

Mpw UCNBITAHUAX C UCMOMNE30BaHWEM NOCTOSAHHOIO HAMNPSKEHWS NONAPHOCTL UCMLITATENBHOTO HaNpsxe-
HWA JOIMKHA BbITb M3BMEHEHA HA MPOTUBOMOMOXHYHO.

Oblwan cxema Nogayn UCNbITAaTENBLHOIO HaNpPsKeHUA NpYBeOeHa HAa PUCYHKE 6.

WcnbiTaTensHOe HanpsbkeHne OMKHO NPUMeEHSTLCS B oblem pexume paboTbl K criegyownm noptam:

- NMOpTam 3NeKTponMTaHus;

- BXOAHbLIM W BbIXOAHbLIM MOpTaM;

- nopTam CBf3W.

OTaensHble UCNbITAaHWA NOPTOB 3a3eMMNEHUA HE NMPOBOAST.

PaboTocnocobHOCTL MCNbITYyeMOro 06opyaoBaHWA OOMKHA NPOBEPATLCA cornacHo TpeboBaHuamM, ycra-
HOBMEHHLIM B MporpaMmme.

Mpu NpoBeeHUN UCMbITAHUIA MOTYT BO3HUKATb OMACHOCTU OT UCMbITATENbHOMO HaMNpPsHKEHUS UKW Toka
yTEYKM Ha 3emITi0, NOITOMY afeKBaTHble Mepbl NMPefoCTOPOXKHOCTM HeobXoauMbl, YTODBlI M3bexaTs PUCKOB
Onsi onepaTopoB.

10
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9 OueHKa pe3ynbTaToB UCNbITAHUN

Pe3yﬂbTaTbl WCMbITAHUIA OOMKHLI ObITh KﬂaCCMCbVIUMpOBaHbI B 3aBUCMMOCTU OT NpeKpalleHuns beHKLI,VI-
OHUPOBaHWA UITKM BO3MOXHOIo yxyaleHWA XapakTepucTuk beHKLI,MOHMpOBaHMﬂ ncnelTyemMoro OGDpy,D,OBaHMF!
M OCHOBaHbl Ha YPOBHE Ka4deCcTBa beHi(LI,MOHVIpOBaHMH, YKa3aHHOro n3rotoeutenem Ucnbityemoro 060py,|:|,oaa-
HUS UMW 3aKa34MKOM UCMbITAHUIA UMK YCTaHOBNMEHHOro No cornacoBaHWD MexXay U3roToerTenem KU nokKkynarte-
nem gaHHOro u3genua. PeKOMEH,ﬂ,yeTCH MUCMNonb3oBaHne Knaccudukaumm cnegyiouero suoa:

a) HOpMarnbHOe beHKLIVIOHVIpOBaHVIe B paMKax, YCTAaHOBIEHHbIX U3roTOBUTENEM, 3aKa34dMKOM WUITM NO-
KynaTtenem,

b) BpeMeHHOEe npekpauleHne beHKLIMDHMpDBaHMFl, nnun yxyaleHue Ka4ecTBa dByHKuMOHMpOBEHMFl, nnn
NOCTENEHHbIM OTKa3 ¢ BOCCTAHOBNEHWEM HOPMalbHOro qDyHKLiMOHI/IpOBaHMFI npy npekpawleHnn BO3OencTBus
nomMmexu, ocywecTenaemMsbie fe3 BMelLaTensLCTBa onepartopa;

C) BpeMeHHOe npekpaleHue beHK]J,MOHMpOBaHVIH 1Mnn yxyguweHue Kadectea d)yHKLII/IOHMpOBaHVIFl, npwn
KOTOPbIX OnA BOCCTaHOBNEHUA HOPMalbHOIo beHKLI,MOHMpOBaHVIﬂ TDESYETCFI BMeLlaTenbCTBO onepartopa;

d) npexkpaweHue beHKLLI/IOHMpDBaHVIH Unn yxygueHuwe KadectBea CIJyHKLI,MDHMDOBaHMFl, KOTOPbIE HE MO-
ryT OblTb BOCCTAHOBMNEHbLI U3-3a noBpexneHus O6Dpy,EI,OBaHMF| (KOMI'IOHEHTOB), HapyweHnsa nporpaMmmMHoro
obecnevyeHnsa Unm noTepu daHHbIX.

VIHCTDyKLI,VIM M3roToBUTENA MOTYT OnpefenAaATb HeKoTopbie 3ppeKkTbl BO3LENCTBUA NOMEX Ha UCnbITye-
Moe O6ODy,E|OBaHM9 Kak He3dHa4duTerbHble W, criegoBaTteribHO, NpueMIiemMble.

Hactosawas K.I'IElCCMdJVIKaLI,MFl MOXeT UCNOoJNb30BaTbCA KOMTETAMK, OTBETCTBEHHBLIMK 3a paapaGOTKy 0C-
HOBONonarawwmx CTaHgapToB, CTaHOapTOB Ha NPOAYKUUIO UK rpynny npoaykuun, B Ka4eCTBe PYKOBOACTBA
no onpegeneHno Kputepmnes KavecTBa d)yHKU,MOHVIpOBaHMH nnun B Ka4eCTBe OCHOBbI AIMA COrnmacoBaHusA Kpun-
TEPUEB Ka4yecTBa beHKLI,MOHMDOBaHMFl n3genumn MeXxay UarotoeuTernemM un nokynarternem, HanpuMmep B crny4dae
OTCYTCTBMA Noaxogdulero oCHoBononarawwero CtaHgapTa, CTaHdapTa Ha NpoayKUMo UK rpynny npoaykKunn.

10 NpoTokon ncnbiTaHUN

[MpoTOKON MCMbITAHMIA JOSMKEH copepXaTb BCHO MHGOPMauu, HeobXxogMmylo Ans BOCMpOU3BeOeHUs
ucneiTaHusa. B yacTHOCTW, AOMKHO BbITE YKa3aHo cneayrllee:

- MO3ULUK, NPUBELEHHbIE B MpOrpaMmMe UCTNbITAHWIA, CornacHo pasgeny 8;

- oboaHauyeHuWe ucneiTyemoro obopygoBaHua 1 nwoboro BcnoMoratensHoro obopygoBaHus, HanpuMmep
TOproeasl Mapka, TUM ucnbiTyemMmoro obopyaoBaHus, CepURHEIA HOMEP;

- obo3HaYyeHWe ucnbiTaTenbHoro 0OOpyLOBaHMs, HanpuMmep TOproBas mMapka, Tun obopyaosaHus,
CEePUNAHLIA HOMEP;

- mobble ocobble YyCNOBMS OKpy»KalLen cpefbl, B KOTOPLIX ObiNO NMpOBEOEHO UCMbITAHWE, HanpumMmep
NPUMEHEHNE 3KPAHUPOBAHHOIO KOpPMyca;

- mobble ocobble yCnoBus, KOTOpble HeobxoauMo cobnCcTu ONs NPOBEAEHNS UCNLITAHUS,;

- YpOBeHb KadecTBa (DYHKUMOHWUPOBAHWS, YCTAHOBMNEHHbLIA M3rOoTOBUTENEM, 3aKasyuKoM WM nokyna-
Tenem,

- KpUTepuin KavyecTBa (PYHKLMOHWPOBAHUS, YCTAHOBMNEHHBIA B OCHOBOMONarawlleM craHgapTte, cTaH-
4apTe Ha NPOAYKLMIO UMK rpynny NpoayKuum;

- moboe yxyalweHne kayecTBa yHKLUOHMPOBAHUA UCNLITYyeMOro obopyaoBaHus BO BpEMS UMK nocne
NPOBEOEHUS UCNbITAHWUSA, a TaKKe Bpems, B Te4eHUe KOTOPOro OaHHbIA 3hdeKkT coXxpaHsaeTcs;

- KpuTepuin onpegeneHuns pesynbrata UCMbITaHusl (OCHOBAHHbIA Ha KpUTEepKUK KadecTBa (PYHKLMOHMPO-
BaHWs, YCTaHOBEHHOM B OCHOBOMOMarawllem cTaHgapTe, cTaHgapTe Ha NPoayKLUMIO UK rpynny NpoayKumum,
UK SBNSOLWMIACA NPpegMeTOM CormalleHns MexXay U3roToBUTENEeM W NMoKynatenem);

- nobble ocobble yCNnoBUA MCNOMNb30BaHWUS UMMM 3KCNNyaTaLUOHHbLIA PeXUM UcnbiTyemoro obopynoBa-
Hus, cobrirogeHue KoTopbix TpebyeTca ONs AOCTUXKEHWS COOTBETCTBMWSA, HanpuMep AnvHa unu tun kabens,
3KpaHMpPOBaHME UMK 3a3eMITeHNE.
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BxofAHuie NopThl BbIXOAHKE NOPTH
BxogHbie noj MopT Kapnyca BbogHBE NOPTH

MopTel aHanoroBbIx
CHrHanos

MopTel UKMdpoBLIX
BRICOKOYPOBHEBbBIX
CUrHanoB

MNopTol uucpaBbix LTI
CUrHanos (DAaHHbLIX}

=
O

1L L\H@ =i
T W I

MopTel cBA3K
(CUMMBTPUYHBIX NMAHUA}Y

MopTbl CBA3K
ANEKTPONUTAHNA
NOCTOSIHHOMD TOKa

MopTwi eBR3K
BMEKTPONUTAHUA
nepeMeHHore Toka

e
el

P

= Mopt 3aseMneHnA

M pumMmevyaHne — MonoxeHne nepeknwYyatend 3aBUCUT OT BO3MOXHOM KOHCbMpraU,MM NOopTOB: HECUMMETPUY-
Hble, W30NTMPOBaHHbIE U T. O.

PucyHok 1 — MNpumepbl NOPTOB MCNLITYEMOro 060pyaoBaHNA

B A
100
YpoBeH: 4
10 + + YpoBeHb 3
» YpoBeH: 2
1+ - » + YpoBeHb 1
01+
15Ty 150 My 1,5k 15 kMY 150 Wy f

PVIC)IHOK 2 — 3aBUCUMMOCTb UCNbITATENLHOMO HanpsAXxeHWa oT 4acToThbl
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Younutene

R

— 11—
SG \/

@ Buixop reHepatopa

SG — reHepaTop curHana;
S — KoY U CXema ynpasneHus;
R — peauncTop cxembl

PucyHok 3 — lNpumep UCnbITaTeNsHOro reHepaTopa Ana UCnbITaHWiA K MoMexaM NocTOAHHOMO Toka
W OnA co3aaHya UCNbITaTeNbHOro HanpseHus nomex B nonoce Yactot ot 15 My go 150 kly,

Vr S IT R

PA |

G | Bbixoz reHepaTtopa

PA — nuTatowmin yeunutens 1623, 50, 60 Iy;
Vr — perynaTop HanpshKeHus:;

S — KknioY, cxema ynpaeneHus;
IT — n3onupyowWwmin TpaHcopmaTop;
R — peswcTop cxeMbl

PucyHok 4 — MpumMep ucnbiTaTenbHOro reHepatTopa Ans UCMbITaHWI
C noMexamu nepemeHHoro Toka (1 623, 50 n 60 )
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[ ]
tJ) . J)
OT BCNOMOraTansHor —
oGopyaoBaHWs L no
O ] ? O
@
SW C 'n
R

i K neneirarensHomy
= reHepaTopy

R — peawuctop 200 Owm;

C — koHpeHcatop 4,7 mk®; ans obecnedveHns KOPOTKOrO 3amblKaHWs KOHAeHcaTopa NpUMeHsAETCs
nepekntodatens SW npu npoBeaeHMU UCNbITaHWIA K BO30EWCTBUIO HAMPSKEHUS MOCTOSHHOMY TOKY;
L — nHayktnBHocTe 2 X 38 MIH (BudhunsapHaa HamoTka).

PwvcyHok 5 — Cxema T-o6pasHon uenu cBA3W, NpegHasHavyeHHOM Ang nogady nomex
B MOPTbI CBA3M W ApYrie NopThl, MpefHasHavyeHHble Ana NoAKtoYeHna kK cbanaHcupoBaHHbIM NUHWUSAM
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no
OpvHeMHbIS
CUTHEUNBHBIE
TTHHMK
(exon/Bbixon)
Ipynnoesie
CUrHAanNEHBE
8 ® NUHUK
5= {sxon/BbiX0R)
E Q e—%akpauupoaauuue
o > TMHAK
= L.
0.9
58
8 T-uGpasHas
Lens TN cBA3N
JIHHKK
ANEeKTPONUTAHWUA
NOCTOAHHEMD WK
NePOMEHHOTD ToKa
c

1 sSW3 \%ﬂﬁj T
{

Swz {

: 1
s
SWi °
50 Om C:D

— o+

EmkocTb koHaeHcaTtopa C = 1,0 MK®, Npy MCMbITAHWAX HA YCTOMYMBOCTE K HANPSHXEHWI0 NOMEX MOCTOAHHOIO TOKa
JomkHa BbiTe 3akopodeHa krodom SW3.

Conpotuenerue pesvctopa R = 100:-n Om (n — Konnu4ecTeo NPOBOLHUKOB).
Ona npumepa: ecnv n =4, 1o R = 400 Om.

Mpumeuvanune 1— Knouy SW2 npegHaszHayeH Ana NOAKMOYEHWA Ha 3eMITK0 BCEX BXOOHbLIX NOPTOB, HE UCMOoNb-
3yeMblX Npu UcnbiTaHusx (cM. 8.3).

PucyHok 6 — OBwan cxema NnpoBeaeHUs TUMNOBLIX NCTNbITaHWA
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MpunoxeHune A
(cnpaBo4Hoe)

AcTOYHMKNM NOMeX U MeXaHU3Mbl CBA3MU

A.1 UcTOYHMKKN nomMex

KoHOykTHBHBLIE NOMexW obLLEero B1Aa Ha YacToTax AMNEKTPONUTAHWUA W UX rapMOHMKax obpasylTcs B pesynsrarte
HEWUCMNpaBHOCTEN B CUCTEMAX pacnpeieneHns arneKTPOIHEPrun 1 BCReACTBME NPOTEKAHUA TOKOB YTEYKU B cUCTEMAX 3a-
3eMIeHus.

McTouHMKaMu nomex obLLero Bvaa B BUOE HaMNpsiKeHWs NOCTOSAHHOTO TOKa ABMAKTCHA CETM AMNEeKTPOnUTaHus no-
CTOSIHHOTO TOKa, MCMOMb3yeMble Ha NPOMbILUMNEHHBIX NPEanpPUATUAX, AMTeKTPOCTaHUKUAX U B TEeNEeKOMMYHWKALMOHHBIX LeH-
Tpax, ocobeHHO Koraa NonoXMTENbHLIA UMW OTPUUATENLHLINA 3aXKUM COEOUHEH C 3EMIEN.

BnekTpUhMLMPOBaHHARA Xemne3Has Aopora Takke SBNAETCH UCTOUHWMKOM nomMex (oBbluHO Ha YactoTe 16273 Iuy).

Haeogumble nomexu nogpobHo onucanel B IEC 61000-2-3 n IEC TR 61000-2-5. PasnuyHble BUAblI YKa3aHHbIX
BblLLE MOMEX MOryT OQHOBPEMEHHO C pa3HbiMU YPOBHSAMM BO3AENCTBOBaTE Ha obopyaoBaHume.

Kpome Toro, noBpexaeHvua 1 aBapyuy B CUCTEMax pacnpedeneHnsa 3HEPruM MoryT NpMBOAWTL K nomexam, B 10 pas
NPEeBLILLALLIMM YPOBHU, YCTAHOBIEHHbIE AN HOpManbHOW 3KkcnnyaTtaumi obopynoeaHusa. OOHaKo Takne noMexu ABns-
H0TCH KpaTKoBpeMeHHbIMU (0BbI4HO OANUTeNbHOCTLIO He Bonee 1 ).

[Momexun Ha 4acToTe CeTU U ee rapMOHKMKax MOryT BO3[AEWCTBOBATb HA CUrHanbHble NMopThl 0BopynoBaHWs, ecnu
cTeneHb NoaaBneHus nomMex obLLIero BUaa HegocTaTovHa.

[Nomexu Ha yacToTax Ao 1—2 kI'y oBycnoBneHbl rapMoOHUMKaMu OCHOBHOW YacTOThl 3M1EKTPONUTaHWS.

Ha Gonee BhiCoKMx YacToTax noMexy obycrnoeneHsl paboTol CMNOBOro anNeKTpoHHOro obopyaoBaHus, KOTOpoe Mpu
KOMMYTaLUMAX cnocobHO co3gaBaTh 3HAYUTENbHLIE TOKU B CUCTEME 3a3EMIEHMS, YTO BrneYeT 3a cobol BO3HUKHOBEHUE
KOHAYKTUBHLIX Nomex obLuero Buaa.

A.2 MexaHW3Mbl CBA3MU

MexaHn3mM cBA3M NomMex obLLero Buaa MOXET HOCKMTb EMKOCTHbIN, MHAYKTUBHBIA U KOHOYKTUBHLIV xapakTtep. bonee
AeTansHO MexaHu3mbl cBasn paccmoTpeHbl B IEC 61000-2-3. EMKOCTHEIN XxapakTep CBA3M HE OKa3bIBAET CYLIECTBEHHOIO
BMUSHWA B CUCTEMAX, [AE€ CUrHamMbHbLIE NMMHUKA CBA3aHbLI C 3a3EMITEHUEM UMW EMKOCTHBIMU hUNBTPamMu.

MHOYKTMBHBIA XapakTtep cBA3WM, 00YCNOBIEHHbIA MarHUTHLIM MOMEeM WMCTOYHUKOB MOMEX (Hanpumep, NUHWIA anek-
Tponepegayy, CUCTEM 3a3eMIIEHNA), MOXKET NMPUBOAUTL K 3HAYUTENMbHBLIM MOMEXAM B CUrHaNbHbIX MUHUSX.

KoHaykTuBHbIA (0BLIEr0 NOMHOTC COMPOTURMEHUS) XapaKTep CBSA3WM MOXET HENOCPEACTBEHHO BMUATL HA CUrHaNb-
Hble MMHUKM Yepes CUCTEMbI 3a3eMITEHMA UM HABOAWUTL NMOMEXM B 3KpaH CUrHamnbHbIX Kabenen. 3ToT BU4 BO3AEWNCTBUS MO-
XET Hambonee CyLLECTBEHHO BMUATL HA KOPPEKTHYI0 paboTy obopyaoBaHWa 1 3a4acTylo ABNAETCH cnecTBUeM BUMAHWA
EMKOCTHOTO M MHOYKTMBHOIO XapakTepa CBA3W.

[MonHoe akBMBaNEHTHOE CONPOTMBNEHNE MEXAHM3MOB CBA3M MOXKET Haxo4MTBECA B LUMPOKWX Npegenax B 3aBUCKHMO-
CTW OT pacnonoxeHns obopyaoBaHnsa 1 MCTOMHMKA MOMEX.

B Hamxyalwem cny4vae norHoe 3KBUBANEHTHOE COMPOTUBIIEHWE COCTABMAET BENUYMHY nopaaka Heckonbknx Owm. B
OPYruX Criy4yasx rnofHoe 3KBWBaNeHTHOE COMPOTMBIIEHUE MOXKET MPEeBbIAaTh HA HECKOMNBKO MOPSAAKOB 3Ty BEMUYUHY, Ha-
npumMep B criydae cbanaHcMpoBaHHbIX NUHWIA, NOABEPraemMbIX BMUAHMIO EMKOCTHOTO XapakTepa CBS3W.

OKCNepuMeHTanbHO YCTAHOBMEHO, YTO UCMbITAHWUA Ha MOMEXOYCTOWYMBOCTL PasfWYHLIX NOPTOB OBOpPYOOBaHWA
MOryT 3ahPEKTUBHO OCYLLECTBNATLCA C OOHWM WCTOMHWUKOM, MOMHOE COMPOTWBIMEHWME KOTOPOrO COCTaBMNAET BEMWUYMHY
150 Om. 310 3Ha4YeHWe CONPOTUMBMNEHMA TaKKe MOXKET NPeacTasnATb cobOM NONHOE CONPOTUBINEHME NMHUIA anNeKTponepe-
0a4u UNU CUrHansLHLIX IMHWA B COOTBETCTBMU C OCHOBOMONarawwmmMu ctaHgaptamm cepuun IEC 61000-4.
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MpunoxeHune B
(cnpaBo4Hoe)

BbiGop ucnbiTaTenbHbIX YPOBHEM

HacTosawmin ctaHgapT onvcblBaeT pasnuyHbie Buabl UCNbITaHui. [IPUMEHUMOCTE KaXKQ0ro UCMBITATENBHOMO YPOBHS
M KpuTepwus kavecTBa PyHKUMOHUPOBAHNA OOMKHA ObiTh ONpegeneHa B cTaHgapTe Ha KOHKPETHbIA Bua obopynoBaHus.

McnelTatenbHblii ypoBeHb BbIOMPaAETCA MCXOAs U3 YCIOBUWIA 3NEKTPOMarHUTHOW 0BCTaHOBKM B MECTE PaCNoNOXKeHNs
ucnelTyemoro obopyaoBaHus.

O6wwme nogxode! K NPUMEHUMOCTH BUAA UCMbITaHWIA U BeIBOPY YPOBHS UCTbITAHWIA AN pa3nM4HOro BUaa ycTaHoBOK
npvBegeHbl B IEC 61000-2-5. Ctangapt IEC 61000-2-5 Takke npuBogMT knaccudmkauuio NnoMex ana pasnuyHbiX MecT
ycTaHoBkW oGopyaoBaHus.

Ha ocHoBaHWM 3KcnepyMMeHTanbHbIX OaHHbIX 3MeKTpoMarHWTHas obcTaHoBKka MOXeT BbiThb knaccuduuupoBaHa
crnedyoLwmmM obpasom:

YpoBeHb 1: XOpOLWO 3alUWLIeHHAs JnekTpomarHutHas obcTaHoBKa, xapakTepuayllaacs cnegylowmMi npus-
HaKamum:

- ceTb anekTponuTaHus obopynoBaHus oTheneHa oT oblen pacnpegennTenbHON CeTW 3NeKTPonUTaHns, Hanpu-
Mep, M30NUPYIOLWLKMM TpaHcdopmaTopom;

- AnekTpoHHoe obopyfoBaHMe COEOUHEHO C OTAEMbHOW LUMHOW 3a3eMMneHns, KOTopas B CBOKO o4epedb COeanHsAeT-
€Sl C CUCTEMOW 3a3eMMNeHuMs.

MpYMepoM MOXKET CNY>KWUTb ANeKTPOMarHUTHas 0BCTaHoBKa BHYTPM KOMMBIOTEPHbIX 3ar0B.

YpoBeHb 2: 3alMIeHHan NekTpoMarHTHas obcTaHoBKa, XapakTepU3yIoLLasncsa cneaylowuMy npuaHakamu:

- obopynoBaHue HENOCPEACTBEHHO COEANHEHO C HU3KOBOMBTHOW CUCTEMON 3NEKTPONUTAHNS;

- 9nekTpoHHoe obopydoBaHWe CoeaMHEHO C CUCTEMOI 3a3eMeHuns.

MprMepoM MOXET CRYKUTb 3NEKTPOMAarHUTHas 06CTaHOBKa B MOMELLEHWAX YNpaBreHns, pacnonoxeHHas B cnewu-
ansHO OTBEAEHHOM 34aHWUN NMPOMLILLMNEHHBIX NPEeAnPUATHIA N ANEKTPOCTAHLMWA.

YpoBeHb 3: 06bIYHAS MPOMbILLNEHHAA SNEKTPOMarHuTHas obCcTaHOBKa, XapakTepuaylowanaca cnegylowmuMn npu-
3HaKamu:

- obopygoBaHWe HeENOCPEACTBEHHO COeAUHEHO C HU3KOBOSIBTHOW CUCTEMOW UMW CUCTEMOW CPEAHErO HaMPHKEHNS
3NEeKTPONUTaHNs;

- 3MeKTpoHHOe obopyaoBaHWe CoegMHEHO C CUCTEMON 3a3eMMeHus;

- WMCMOMb3yloTCA cuMoBble NpeobpasoBaTtenu, cosaaloLmne 3HavUTeNbHbIE TOKM B CUCTEMaX 3a3eMITeHus.

MpyMepoM MOXKET CNYXWTb 3NEKTPOMarHWTHas 06CTaHOBKA Ha MPOMBILUNEHHBIX NPEeanpUATUAX WU 3NeKTpocTaH-
LMsAX.

YpoBeHb 4: ecTKas NPOMbILLNeHHas aNeKTpoMarHMTHas obcTaHoBKa, XapaKkTepuayioLwwasncs crneqyowumm npusHa-
Kamu:

- obopygoBaHWe HenocpeacTBEHHO COeAUHEHO C HU3KOBOMBTHOW CMCTEMOW MW CUCTEMOW CPEHEro HanpshreHns
3NEKTPONUTaHUS,;

- aNeKTpoHHOe obopyAoBaHWe COeqUHEHO C CUCTEMON 3a3eMieHWsl BbICOKOBOMLTHOrO 000pyaoBaHWS M BbICOKO-
BOMbLTHBIX CUCTEM;

- MCMNOMb3YOTCA CUMOBbIE Npeobpa3oBaTeny, CO30aloLLME 3HAYMTENbHBLIE TOKW B CUCTEMAaX 3a3eMNeHus.

MpyMepoM MOXET CNY>XWTb 3NeKTpOMarHuTHas 06CcTaHOBKA Ha aMeKTPOCTaHLUMAX U BbICOKOBOMBLTHLIX MOACTaHLMAX.

YposeHb 5: ocobeHHasa anekTpoMarHnuTHas obcTaHoBKa.

YpoBeHb 5 ycTaHaBNWBaETCH HUKE UMM BhILLE YKA3aHHbBIX YPOBHENW B 3aBUCMMOCTMW OT UCCMNEA0BaHHLIX U NpoaHanu-
3UPOBAHHLIX YCNOBWIA aKCnyaTaumMu o6opyaoBaHus.
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(3MC). YacTb 2. Yecnosus okpyxatollein cpegsl. Pazgen 3. OnvcaHue okpyKatollen cpedbl. Manyyaemslie u cBA3aH-
HbIE C HECETEBOW YacTOTOW KOHOYKTUBHEIE ABMEHNS)

IEC TR 61000-2-5, Electromagnetic compatibility (EMC) — Part 2: Environment — Section 5: Classification of elec-
tromagnetic environments (3nekTpomarHuTHaa coBmecTmMocTb (BMC). YacTte 2. AnekTpomarHuTHas obcTaHoBKa.
Pasgen 5. Knaccudukauns anekTpomMarHUTHLIX MOMeX)

IEC 61000-4-6, Electromagnetic compatibility (EMC) — Part 4-6: Testing and measurement techniques — Immunity
to conducted disturbances, induced by radio-frequency fields (3nektpomarHutHas coBmectumocTe (OMC). Hacte
4-6. MeToabl UCMbITAHWA 1 M3MepeHUA. VcnbiTaHWA Ha YCTOMYMBOCTL K KOHOQYKTMBHBLIM NMOMEXaM, HaBedeHHbIM pa-
OMOYACTOTHLIMU 3MEeKTPOMAarHUTHLIMK NOMAMM)

IEC 61000-4-13, Electromagnetic Compatibility (EMC) — Part 4: Testing and measurement techniques — Sec-
tion 13: Test for immunity to harmonics and interharmo-nics including mains signalling on a.c. power port — Basic
EMC publication (3nektpomarHntHaa coBmectuMocTe (3MC). HacTe 4-13. MeTtoagbl ncnbitTaHuin n uamepeHuia. Uc-
nelTaHWe Ha NOMEX0YCTOMYMBOCTE K HU3KMM YaCcTOTaM rapMOHWK WU MHTEPrapMOHUK, BKNOYas nepegaqy CUrHanoe no
CETU INEKTPONUTaHWA NEPEMEHHOO TOKA)

IEC 61000-4-19, Electromagnetic compatibility (EMC) — Part 4-19: Testing and measurement techniques — Test
for immunity to conducted, differential mode disturbances and signalling in the frequency range 2 kHz to 150 kHz at
a.c. power ports (QnekTpoMarHuTHasa coBMmecTumMocTb (BMC). YacTb 4-19. MeTogb! ucnbiTaHuini U namepeHmnid. Mc-
nbiTAHWE HA YCTOMYMBOCTL K MPOBOAUMBIM NoMexam AnddepeHUnansHoro pexrMa U CUrHanM3auuy B guanasoHe
yacToT oT 2 kl'y go 150 kU Ha nopTax NMTaHMA NepPeMeHHOro ToKa)

IEC 60068-1, Environmental testing — Part 1: General and guidance (/cnbiTaHna, OTHOCALWIMIACH K OKpy>KatoLein
cpene. Yactb 1. OBLyMe NOMoXeHUA U PYKOBOACTBO)

IEC 60050-161, International Electrotechnical Vocabulary — Part 161: Electromagnetic compatibility
(MexayHapoaHbIA anNeKTPOTEXHUYECKUIA cnoBapb. YacTe 161. 3nekTpoMarHuTHasi COBMeCTMMOCTh)

IEC 61000-4 (all parts), Electromagnetic compatibility (EMC) — Part 4XX: Testing and measurement techniques
(OnekTpomarHuTHaa coBMecTuMocTb (AMC). YacTte 4XX. MeToabl UCNbITAHWIA M U3MEPEHWIA)
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rOCT IEC 61000-4-16—2023

YOK 621.396/.397:006.354 MKC 33.100.20 IDT

KntoyeBbie crnoBa: anekTpoMarHnuTHas obcTaHoBKa, I'IOMexoyCTDI?I‘-WIBOCTb, ncnbeiTyemoe OﬁOpyﬂ,OBaHME, nc-
nblTaTenbHbIn YPOBEHb, KOHOYKTUBHbLIE NMOMEXHK obwero Buga, UCTOYHUKK NMOMEX, ANEKTPOMarHMTHaAa CoemMme-
CTMMOCTb, MeTO4bl UCMbITAHWIA, OLEHKa pPe3yneratoB MCMNbITAHUA
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