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M E XTTOCVYAOAPGCTIBEHHTB A CTAHAAPT

AMNMNAPATYPA N CUCTEMbI CBA3U MO SNIEKTPUYECKUM JIMHUAM
B HN3KOBOJIbTHbIX YCTAHOBKAX B NOJIOCE YACTOT 1,6-30 Ml

YacTtb 21
Xunble, KOMMepuyeckue u NPOMbILLSIEHHbIE 30HbI. TPe6oBaHMA NOMEXOYCTONYUBOCTU

Power line communication apparatus and systems on low-voltage electrical installations in the frequency range
1.6 MHz to 30 MHz. Part 2-1. Residential, commercial and industrial environment. Immunity requirements

Hata BBeaenns — 2015—03—01

1 Obnactb NnpuMeHeHUA

HacToswmit ctaHgapT pacnpoCTpaHAETCa Ha 3nekTpuyeckoe obopyaoBaHUEe, UCTIONb3YIOLLEe CUrHa-
nbl B nonoce yacrot ot 1,6 go 30 My ana nepegaum wvHgOPMaLUU B HU3KOBOJILTHBIX 3MEKTPUYECKUX CU-
cTemax, BXoasawmx nubéo B cUCTEMbl dNEKTPOCHabXeHus1 obLero Ha3HavyeHusi, IMbo B YCTAHOBKU B Nome-
LeHUsIX notTpedburenen.

B HacrosilleM CTaHaapTe He yCTAHaBAMBAIOTCA METOAbl MOAYNSLMM CUTHANoOB, METOAbl KOAMPOBA-
HUs, a TaKke (DYHKUMOHASIbHbIE XapakTepucTuku. Hactoawmin craHaapT TaKke He yCTaHaBnuBaeT Tpebosa-
HWUI K OKpYXKaloLLen cpeae u UCNbiTaHUAM.

TpeboBaHus K MOMEXOYCTOMYMBOCTH Obiin BbIOpaHbI Tak, UTOObI 06ecneunTb afeKkBaTHbI YPOBEHb
yCTOMYUBOCTU 000pYAOBaHUA B ObITOBbLIX, TOPrOBbIX MOMELLUEHMAX W MPOU3BOACTBEHHLIX 30HAX C ManbiM
aHepronoTpebneHnemM (30Hbl 1-ro Knacca), a TaKke B NPOMBILUMEHHbIX 30HAX, 3NEKTPONUTaHME B KOTOPbIX
NPON3BOANTCSE OT TPaHCOPMATOPOB CPEAHEro/BbICOKOrO HAMPSDKEHUS UMW TPaHCOPMAaTopoB CpefHe-
rO/HU3KOrO HanpsKeHUs (30HbI 2-ro Knacca).

YCTaHOBMNEHHbIE YPOBHM XXECTKOCTU UCMbITAHMIA, OAHAKO, HE KacaloTCs Cly4yaes BO3AENCTBUSA Ha 000-
pyaoOBaHWE BMEKTPOMArHUTHBIX MOMEX IKCTPEMANbHO BbICOKUX YPOBHEN, KOTOPbIE C Marion BEPOATHOCTbIO
MOTYT UMETb MECTO B YCNOBUSAX NMPUMEHEHNA 060pyA0BaHUA. B HEKOTOPLIX Cny4Yasax YpOBHU BHELLHUX 3MekK-
TPOMarHUTHbLIX MOMEX MOTYT NPEBLILIATL YPOBHM, YCTAHOBIMEHHLIE B HACTOSALLEM CTaHAapTe (Hanpumep, npu
MCMNONb30BaAHUM MEPEHOCHLIX PagMoOCTaHLUMiA B HenmocpeacTBeHHOW 6nmsocTtu oT obopyposanus). B atux
cny4asx 4OMKHbI ObITk MPUMEHEHBI CneLmnarnbHble MepPbl MO CHUXEHMUIO MOMEX.

2 HopmaTtuBHbIE CCbISIKN

Ons npumeHeHUst HacTosLero craHgapta HeobxoAuMbl CreayloLye CCbiNoYHble AOKYMeEHTbI. Ons
JaTUPOBAaHHbIX CCbINOK MPUMEHSAIOT TOSbKO YKa3aHHOE U3JaHWe CChbITIOYHOrO AOKYMEHTa, ANA HEAATMPOBaH-
HbIX CCbINOK NPUMEHSIOT NOCNEAHEE U3JaHUE CCbINTIOYHOIO AOKYMEHTA (BKIOYasA BCE €ro U3MEHeEHUs).

Ecnun esponenckuii ctaHgapT MoanuUUMpoBaH No OTHOLLEHUIO K MEeXAyHapOAHOMY CTaHAapTy, 4To
0603Havaercs «mody, NPUMEHSIOT COOTBETCTBYIOLLMI €BPONENCKUI CTaHaapT.

IEC 60050-161:1990 + A1:1997 + A2:1998 International Electrotechnical Vocabulary — Chapter 161:
Electromagnetic compatibility [MexxayHapoaHbin anekTpoTeXHUYECKuii cnoeapb. Mmasa 161. Onekrpomar-
HUTHas COBMECTUMOCTb]

IEC 61000-4-2:2008 Electromagnetic compatibility (EMC) — Part 4-2: Testing and measurement tech-
niques — Electrostatic discharge immunity test (EN 61000-4-2) [SnekTpomarHuTHass COBMECTUMOCTb (OMC).
YacTb 4-2. MeToabl UCNLITAHUA U U3MepPeHUi. AcnbITaHMe Ha YyCTOWYUBOCTL K 3MEKTPOCTAaTUYECKOMY pas3-
paay]

IEC 61000-4-3:2010 Electromagnetic compatibility (EMC) — Part 4-3: Testing and measurement tech-
niques — Radiated, radio-frequency, electromagnetic field immunity test (EN 61000-4-3) [SnekrpomarHuTHas
coBmecTuMoCTb (BMC). YacTtb 4-3. MeToabl UCNbITaHWI U n3MepeHuin. cnbiTaHue Ha yCTOMYMBOCTL K U3My-
YEHHOMY PagMoyacTOTHOMY 3MEKTPOMArHUTHOMY MOS0]

IEC 61000-4-4:2012 Electromagnetic compatibility (EMC) — Part 4-4: Testing and measurement tech-
niques — Electrical fast transient/burst immunity test (EN 61000-4-4) [OnekrpomarHutHasi COBMECTUMOCTb
(BMC). Yactb 4-4. MeToabl UCNbITAHUWA W U3MEPEHUA. ACNbITAHWME HA YCTOWYMBOCTBL K 3NEKTPUYECKUM
ObICTPbIM MMNYyNbcam/navkam]

N3pnaHne opuumanbHoe
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IEC 61000-4-5:2014 Electromagnetic compatibility (EMC) — Part 4-5: Testing and measurement tech-
niques — Surge immunity test (EN 61000-4-5) [OnekTrpoMarHutHaa coeMmectumocts (BMC). Yactb 4-5. Me-
TOAbl UCMbITAHUA U U3MEpPEHUI. McnbiTaHme Ha YCTOWYMBOCTb K MMKPOCEKYHAHbIM UMNyNbCcam GOoNbLUOW
3Heprun]

IEC 61000-4-6:2013 Electromagnetic compatibility (EMC) — Part 4-6: Testing and measurement tech-
niques — Immunity to conducted disturbances, induced by radio-frequency fields (EN 61000-4-6) [SnekTpo-
MarHuTHas coBmectuMocTb (BMC). Yactb 4-6. MeToabl UCTILITAHUIA U U3MEPEHUIA. YCTOWYUBOCTL K KOHAYK-
TMBHBEIM MOMEXaM, HaBeAEHHbIM PaAUO4ACTOTHLIMU NONSAMM]

IEC 61000-4-8:2009 Electromagnetic compatibility (EMC) — Part 4-8: Testing and measurement tech-
niques — Power frequency magnetic field immunity test (EN 61000-4-8) [SnekTpomMarHutHasi COBMECTUMOCTb
(BGMC). Yactb 4-8. MeToabl UCNbLITAHUA U U3MEPEHUI. CnbiITaHne Ha yCTOMYUBOCTb K MarHUTHOMY NOSIO
NPOMBILUNEHHOW 4acCTOThI]

IEC 61000-4-11:2004 Electromagnetic compatibility (EMC) — Part 4-11: Testing and measurement
techniques — Voltage dips, short interruptions and voltage variations immunity tests (EN 61000-4-11) (3nek-
TpomarHutHaa coeMectumoctb (BMC). Yactb 4-11. Metoabl ucnbiTaHnii U namepeHun. UcnoitaHua Ha
YCTOWYMBOCTb K NpoBanaM, KpaTKOBPEMEHHbLIM NPEPLIBAHUSAM N U3SMEHEHUSIM HANPSHKEHUS)

IEC 61000-6-1:2005 Electromagnetic compatibility (EMC) — Part 6-1: Generic standards — immunity
for residential, commercial and light-industrial environments (EN 61000-6-1) [OnekTpomarHutHaa coBMecTu-
MOCTb (BMC). Yactb 6-1. Obwme crangaptbl. NOMEXOYCTOMUMBOCTL ANS XUMbIX, KOMMEPHYECKUX W NErkux
NPOMBbILLNEHHbIX 06CTaHOBOK]

IEC 61000-6-2:2005 Electromagnetic compatibility (EMC) — Generic standards — Immunity for indus-
trial environments (EN 61000-6-2) [SnekTtpomarHutHaa coBmectumocts (SMC). Yactb 6-2. O6wme cran-
AapTbl. [TOMEX0yCTOWYUBOCTL ANSi NPOMBILLNEHHBIX 06 CTAHOBOK]

MpuMedyaHwue — lNpn NONb30BaHAN HACTOAWMM CTaHAAPTOM LienecoofpasHo NpoBepUTb AeWCTBUE CCbi-
NOYHBLIX CTaHAaPTOB B WHPOPMALIMOHHON cUcTeMe OGLUEro Nomnb3oBaHWUs — Ha oduymansHoM caiite degepanbHoro
areHTCTBa Mo TEXHUYECKOMY PeryriupoBaHUio U METPONOrMn B CeTU MIHTEPHET UIK No eXXerogHOMy WHOPMALMOHHOMY
yKasaTento «HaluuoHanbHble cTaHAapThi», KOTOPLIA ony6nMKoBaH No COCTOSIHUIO Ha 1 AHBapS TeKyLero roga, U no Bbi-
nyckam eXeMecs4HOro MHPOPMaLMOHHOIO yKasaTens «HauuoHarbHble CTaHAapThI» 3a Tekylwuii rog. Ecnu ceuinovHbIi
CTaHAapT 3aMeHeH (M3MeHeH), TO NMpyW NOMb30BaHWN HACTOSALWMUM CTaHAAPTOM CleAYeT PyKOBOACTBOBATLCA 3aMeEHSIHO-
WM (MBMEHEHHBLIM) CTaHAapTOM. ECrnn CChINOYHbIA CTaHAapT oTMeHeH 6e3 3aMeHbl, TO MOMoXeHWe, B KOTOPOM AaHa
CChIflka Ha Hero, NPUMEHSETCA B 4aCTy, He 3aTparmBatoLLei STy CCbINKY.

3 TepMUHBI, ONpeaerieHNsa U coKpauweHus
3.1 TepMUHbI U onpeaeneHunsa

TepMuHbl 1 onpeaeneHus, oTHocawmecs K SMC u COOTBETCTBYIOLLIMM 3MEKTPOMArHUTHBLIM SIBIIEHUSIM,
npveedeHol B Aupektuse 89/336/EEC, B rnaBe 161 MexayHapoAHOrO 3MneKTPOTEXHUYECKOrO CroBaps
(IEC 60050-161) u B nydnukauuax IEC u CISPR. TepMuHbl U ONpeeneHusl, yCTaHOBNEHHbIE B [UpeKTUBE
89/336/EEC 0 cONMXEHUU 3aKOHOAATENMbHbIX aKTOB FOCYAapCTB-YMNEHOB, KACAIOLUXCA 3NEKTPO-MarHUTHOM
COBMECTMMOCTU, UMEIOT NMPUOPUTET.

B HacTOsILLEM CTaHAapTe NPUMEHEHbI CreayloLIne TEPMUHbI C COOTBETCTBYIOLLIMMU ONpeIENEHNSMM.

3.1.1 nopt (port): YacTHbIN nHTEPEeNnC KOHKPETHOrO 060PYAOBAHUSI C BHELLHEW SMEeKTPOMarHUTHOW
cpenon (CM. PUCYHOK 1).

NopTt Kopriyca

TopT 3NeKTPONUTaHKA NEPEeMEeHHOro ToKa /

CurhansHeii nopT nopT KabGens anekTpormTaHnA

YCTpOWCTBO CBSA3U
MO 3NEKTPUHECKAM
NWHWSM

MopT aneKTponuTaHkA MopT dyHKUMOHaNBbHOro
NOCTOAHHOTO TOKa 3a3eMneHns

PucyHok 1 — OnucaHue nopTos

3.1.2 yxyaweHue kavectBa yHkumoHupoBaHusa (diegradation): HexenarenbHoe W3MEHEHUE
(DYHKUMOHUPpOBAHMA 060pYyAOBaHMS B pe3ynbTaTe BO3AEWNCTBUSI SNEKTPOMArHUTHON nomexn. 3TO He 03Ha-
YaeT ¢ He0BX0AUMOCTLIO, YTO NPOM3OLLEN COOW UK Cepbe3Hasi MOSIOMKa.
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3.1.3 nopt kopnyca (enclosure port): dusuyeckas rpaHuya o60pyaoBaHus, Yepes KOTOPYIO MOTYT U3-
ny4aTbCA MNM NPOHUKATL BHELLHWUE SMEKTPOMAarHuTHbIe nNond. [Ana noaknioyaeMbiX yCTPOMCTB hu3n4eckomn
rpaHuLUen SBNAETCA OCHOBHOE YCTPOMCTRO.

3.1.4 nopt noaxnoueHusn kabens (cable port): MopTt, B KOTOPOM NPOBOAHMK Unu kabenb noakniova-
eTcs kK 000pya0BaHMIO.

3.1.5 nopt PpyHkunoHanbHoro 3asemnenna (functional earth port): Mopt nogknioueHus kabensa, oT-
NUYHBLIA OT CUTHANBLHOMO NOPTa UNKM NOPTa ANEKTPONUTAHUA, NPEAHasHA4YEHHbIN AN COeAUHEHUa C 3emnen
B LIENAX MHbIX, YeM InekTpudeckass 6e3o0nacHoCTb.

3.1.6 nOpT 3NEKTPONUTAHUA NepeMeHHOro Toka/mopTt kabensa a3nekTponutaHua (AC pow-
er/powerline port): Mopt, Yepes KoTopblii kKaGenb 3NEKTPONUTAHMS NEPEMEHHOIO TOKa NOAKIoYaeTcs K 060-
PYAOBaHMIO/MOPT MNOAKNIOYEHUA AN YCTPOWCTBA CBA3M MO SMEKTPUYECKUM NIMHUAM.

3.1.7 curHaneHbIt NOPT (signal port): Mioboe curHanbHOe coeauHeHue, Kpome uHTepdpenca ceasmn
MeXay YCTPOIWCTBOM CBSI3W MO 3NEKTPUYECKUM SIMHUAM U KabGeneM 3neKTponuTaHusi NEPEMEHHOTO ToKa.

3.1.8 anekTpuyeckas cetb obwero HasHayeHua (public mains network): 3nekrpuyeckue nNUHUK, K
KOTOPbIM MMEIOT JOCTYN BCE KaTteropuv notpebutenein u 4vepes KOTOPbIE NMPOUCXOAAT MOCTABKA MNU pac-
npeaeneHne aNeKkTPU4ECKo SHeprun Ans uenei saHeprocHabxxeHus.

3.1.9 30Ha 1-ro knacca (class 1 environment): XXunas, kommepyeckasa 30Ha Unu nNPoOU3BOACTBEHHAA
30Ha C ManbIM 3HepronoTpebneHuem.

3.1.10 30Ha 2-ro knacca (class 2 environment): MpombiLLIeHHasn 30Ha.

3.1.11 o6opynoBaHue 1-ro knacca (class 1 equipment): CneyuanbHbIi Knacc 060pyaoBaHus, onpe-
[eneHHbIi U3roTOBUTENEM Kak 060pyL0BaHME BbICOKOI LIENOCTHOCTHU, CMOcobHoe yHKUMOHUpoBaThL Ges
BMELLaTENbCTBA OMnepaTopa, Hanpumep cepBepHoe o6opyaoBaHue B TPaAHCKOPMATOPHBLIX NOACTaHUMUAX
BbICOKOr0/CpeAHero HanpsXKeHUsA U CPeAHEro/HN3KOro HanpsHKEHNS.

3.1.12 obopynoBaHue 2-ro knacca (class 2 equipment): Nioboe o6opyaoBaHue, He OTHOCALLEEC K
o6opyaoBaHuto 1-ro knacca.

3.2 CokpalweHusa

1o (EUT) - ucnbityemoe obopyaoBaHue;

O4YPK (OFDM) - opToroHanbHOe 4aCTOTHOE pa3jerieHne KaHasnos;

MHM (ISM) — NPOMBbILUMEHHbIE, HAYYHbIE, MeAULUHCKUE BbICOKOYACTOTHbLIE YCTPOUCTBA.
4 LUenb

Llenblo HacTosiLero crtaHaapta siBNseTcs YCTaHOBJIEHWE TpeGOoBaHWii K UCTbITAHUSIM Ha MOMEXO-
YCTOM4YMBOCTb 060pYyA0BaHUS, OTHOCSILLErOCs K ero 06nactu NpUMeHeHusl, NoABepPraloLErocsi BO3aeCTBUIO
HEMNPEPLIBHBLIX U NEPEXOAHbIX KOHAYKTUBHBIX M U3IYYAEMbIX NOMEX, a TAIKE SMNEeKTPOCTAaTUYECKUX paspsi-
JOB.

TpeboBaHus K UCNbITAHWUSIM YCTAHOBIEHbI ANA KAXA0ro paccMaTpuBaemoro nopra.

5 OnucaHue 30H NpUMeHeHUA

30HbI, B KOTOPbIX 3HEProcHAGXeHNe OCyLLEeCTBNAETCA NPY HU3KOM HanpshKeHUM HENOCPEACTBEHHO OT
3MeKTpU4ecKnx ceTen obLLero Ha3HavYeHns, CHUTaKT 30Hamu 1-ro knacca.

K 3oHam 1-ro knacca OTHOCAT, HanpuMep:

- XXunble BNageHusi, HaNPUMep >XUnble A0Ma U anapTaMeHThI;

- PO3HUYHbIE TOProBbLIE TOYKM, HANPUMEP MarasuHbl U CYNEePMapKeTh;

- KOMMepYecKkue NomeLLeHus, Hanpumep oducol u 6aHky;

- pasenekatesnbHble 30Hbl, HaNPUMEpP KMHoTeaTpbl, 6apbl, TaHLEBanbHbIE 3anbl;

- 30Hbl HA OTKPLITOM MPOCTPAHCTBE, HAaNPUMEP 3anPaBOYHbIE CTAHLMM MAPKUHIU, LIEHTPbI pa3Bneve-
HUI N CMOPTUBHBIE LIEHTPBI;

- NPOM3BOACTBEHHbIE 30HBI C ManbiM dHepronoTpedneHneM, Hanpumep uUexa, nabopatopum u cep-
BMCHbIE LIEHTPbI.

30HbI 2-10 KNacca xapakTepu3syloTcs O4HUM UMW HECKONbKUMU U3 CNEAYIOLMX YCIIOBUIA:

- 9neKTpu4eckas CceTb, MUTAIOWAACA OT TpaHCdopMaTopa BbICOKOTO MMM CPEAHEr0 HAaMpPSDKEHUS,
nNpeaHa3sHa4YeHHoro AnA NUTAHMA NPOMBILLIIEHHbIX 30H;

- ucnons3osanue NHM o6opyaosaHus;

-4acToe NepeknioYeHne 3HAYUTENbHBIX UHAYKTUBHBLIX U EMKOCTHBIX HArpy3okK;

- BbICOKME 3HA4YeHUs1 TOKOB U COOTBETCTBYIOLLMX MArHUTHbIX NONe.
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6 YcnoBusa ucnbitTaHun

MuHumanbHasa ucneiTatenbHas KoHdurypaumsa skmiovaetr B cebs asa obpasuya oGopyaosaHua ans
nepeaadu CUrHanoB MO 3MNEeKTPUYECKUM NUHUAM, COEAUHEHHbIX  duanueckum kabenem, onpeaeneHHbIM
usrotoButeneM. BecnomoratensHoe o6opyaosaHue, Heobxoaumoe Anst YHKUMOHUMPOBAHMA CETEBOW NUHUN
CBS13U, AOIMKHO ObITh BKIMIOYEHO B COCTaB UCMbITAaTENbHOW KOHUrypaumu.

Cucrema AomkHa NpUHUMATL UM NepeaaBaTbh AaHHbIE C HOMMHAIIBHOW CKOPOCTLIO Nepeaayu, yCTaHOB-
FNIEHHON U3rOTOBUTENEM.

UcnbiTaHne obopyaoBaHUA AnA nepeaayu no dNeKTpUMeckuM NMHUSIM NPOBOASAT NO NporpaMme, Ko-
TOpas oxBaTbiBAeT BCE DYHKUUU, NpeaoCTaBNsaemMble KOHEYHOMY nonb3oBaTtento. MuHuManbHble yHKUUM,
KOTOPbIE AOIMKHBI ObITb NPOBEPEHbI, ykasaHbl B pasaene 7 HacTOSALLEro craHaapra.

7 Kputepum kauectBa (pyHKUMOHUPOBaHUA

Kputepuii kayecTBa (PyHKLUMOHUPOBaHUA A

Bo BpemMs MCMBLITAHWUA 1 NOCNE €ro OKOHYaHWUs 060pyA0BaHNE JAOMKHO (hYHKLIMOHUPOBATL:

- 6e3 0TKa30B NPOTOKONA;

- 6e3 HapyLUeHUs NMNHUKN CBA3M;

- 1 6e3 Apyrux noTepb, OTHOCALLUXCA K NOSIb30BATENIO;

- 6€e3 CHWKEHNA YPOBHA kadvecTBa PYHKLMOHUPOBAHUSI, YCTAHOBNEHHOIO W3roTo-sutenemM. Marotosu-
Tenb JOMKEH BbIOPaTh Hanbonee NoAxXoAALLMIA U3MEPSEMbI KPUTEPWIA AN CBOMX annapaTypbl UNKU CUCTEM,
Hanpumep BEPOATHOCTb OLUMOOK B KaHane CBA3W, 4acToTa MNOSIBNEHMs OLMOOYHbIX 6noKOB, NPONYCKHas
€nocobHOCTb, MOBTOPHAA nepeagava u ap.

Kputepuii kayectBa PyHKUMOHMpPOBaHUA B

JHonyckaeTtca yxyalweHue kadectsa (PYHKUMOHUPOBAHMS BO BPEMSI UCTILITAHUS NO CPABHEHWUIO C ONU-
CaHHbIM Ka4eCTBOM (PYHKLIMOHMPOBAHUA ANA KpUTEpUsa A, eCrnm HENOCPeACTBEHHO MOCre NpeKpaLeHns uc-
NbITaHWUA NMPOUCXOAUT aBTOMATUYECKOE BOCCTAHOBNEHWE HOPMASbHOrO (PyHKUMOHUpoBaHus MNO.

Kputepuii kayecTtBa PpyHKUMOHUpPOBaHUA C

HonyckaeTca yxyalweHue kadectsa (OYHKLUMOHUPOBAHMS BO BPEMSI UCTILITAHUSI NO CPABHEHWUIO C OMNu-
CaHHbIM Ka4yecTBOM (PYHKLIMOHMPOBAHUSA ANA KpUTepus A, eCnu HENOCPEeACTBEHHO NOCNE NpeKpaLleHusl Uc-
MbITAHUA MPOUCXOAUT aBTOMaTUYECKOE BOCCTAHOBIIEHME HOPMANbHOrO (pyHKUMOHUpOoBaHMA MO unm Hop-
MarnbHoe ¢hyHKLMOHUPOBAHUE BOCCTAHABIMBAETCS ONEPaTOPOM.

8 Y3KOnonocCHbIe OTKIIMKU U UCMLITAHUA HA YCTOMYUBOCTb K PaguovyacTOTHbLIM
HenpepbIBHbLIM KOHAYKTUBHbLIM NOMEXaM

HacTosimit pasgen ucnonb3yloT COBMECTHO ¢ pasaenom 10, ucnoitanua 3.1, 4.1, 5.1, 6.1, 7.1, 8.1
nm9.1.

8.1 UcnbiTaHnA y3KONOSOCHBbIX YCTPOUCTB

¥Y3KOnonocHoe yCTPONCTBO — 3TO YCTPOWCTBO, UCMONMb3YIOLLEee OAHOBPEMEHHO MAKCUMArIbHO ABE He-
CyLLME YacToTbl, HANPUMEP, OAHY ANs BOCXOAALLEro NOTOKa U APYrylo — ANA HUCXOAALLEro NoTokKa.

Y3KONonoCHbIE YCTPOWCTBA OIPKHBI BLIMIPLIBATH OT HANUYWSA UCKIIOYAEMbIX NOSOC YacToT, B npeje-
nax KOTOpbIX WUCMbITAHUA HA YCTOWYUBOCTb K KOHAYKTUBHBLIM PagnMo4acTOTHLIMU HENPEpPbIBHbIM NOMEXaMm
06LLEero HECUMMETPUYHOTO PEXMMa He NPOBOAST.

Mckniouaemble NONOCHI YacTOT YCTAHABMNUBAIOT OAMHAKOBO KaK ANA Nepeaaryuka, Tak u Ans npuem-
HUKa YCTPOWCTBA.

OnpepeneHue UCKIMIOYAEMOM NOJIOChI YacTOT ANA NPUEMHUKOB U NMPUEMHUKOB, SABNAIOWMUXCA
COCTaBHOM YacCTbI0 NpUEeMonepeaaTYNKoB

OTKNUKM NPUEMHUKOB UIM NPUEMHBIX YacTeln AYNMEKCHbIX NpueMonepeaaTyUkoB B AUCKPETHLIX MO-
nocax 4acToT npu NPOBEAEHUU UCTILITAHUIA HA NOMEXOYCTONYMBOCTb UAEHTUULIMPYIOT B KAYeCTBE Y3KOMo-
NOCHBIX (JIOXKHbIX) OTKIUKOB CrieaylowmumMm o6pasom.

Ecnu npu ucnbiTaHusx BO3AEICTBMEM PaAUO4aCTOTHOIO CMUrHana OTMe4YaeTcs HeCOOTBETCTBUE NPU-
€MHOi annapaTypbl YCTAHOBMEHHOMY KPUTEPMIO KaYeCcTBa (hyHKLUMOHMPOBAHUA (CM. pasgen 7), HeobxoauMo
YCTaHOBWUTbL, YEM BbI3BAHO YKA3aHHOE HECOOTBETCTBUE: Y3KOMOSIOCHBIM OTKSAIMKOM MAW LUMPOKOMNOSNIOCHOW
peakuueii. [ina 3TOr0 yBENMUMBAIOT 4acTOTY UCMBLITAaTENbHOrO CUrHana Ha 3HadYeHue, paBHOE YABOEHHOM
HOMWHAaMbHOW LUMPUHE MOSIOCHI NPOMNYCKaHWUA Ha YpOBHE 6 AB dmnbTpa NPOMEXXYTOYHOW 4acToThl paauo-
npUemMHON annaparypbl, HENOCPEACTBEHHO MPEALUECTBYIOLEro AeMOAYNATOPY, WNW, €CAN 3TO 3HAYeHue

4
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HEU3BECTHO, HA 3HAYEHWE, PaBHOE LUMPUHE MONOCHl NPONYCKaHMA paguMonpueMHON annapaTypsbl, 3asBneH-
HOW U3roToBMUTENEM. 3aTEM UCMLITAHME NOBTOPSIOT NPU YMEHBLLUEHUW HYAaCTOThl UCMILITATENBLHOTO CUrHana Ha
Takoe e 3HayeHue.

Ecnu paguonpueMHas annaparypa npyu 0gHOM unu o60ux caBUrax 4actoTbl COOTBETCTBYET YCTAHOB-
NEHHOMY KpUTEPUIO KayecTBa (PYHKLIMOHUMPOBAHUS, OTKIMK KNacCUULMPYIOT Kak y3KOMOJOCHBIN.

Ecnu paguonpuemHas annapatypa He COOTBETCTBYET YCTAHOBNEHHOMY KPUTEPUIO KavyecTBa (DYHKLM-
OHUPOBAHUS, TO 9TO MOXET ObITk BbI3BAHO TEM, YTO B PE3ynbTaTe CABUra 4YacToTa HEXENaTenbHOro CUrHa-
na cTana paBHa 4acToTe Apyroro y3kornosioCHOro oTknuka. B aTom cnyyae npoueaypy noBTOpsOT C yBeENU-
YeHnemMm " ymMeHbLIeHUEeM 3Ha4YeHna 4acToTbl UCNbITATENbLHOIO CUrHana B ABa C NonoBUHON pasa npesbilla-
IOLLMM 3HAYEHUE LUMPUHBI NONOCHI NPONYCKaHUSA, YKa3aHHOE BhILLE.

Ecnun HecooTBeTCTBUE pagnonpueMHON annapaTypbl YCTAHOBIEHHOMY KPUTEPUIO KadecTBa (DYHKLUMO-
HUPOBAHMSA HE UCYE3aeT Npu OAHOM UNKU 06OUX CABUrax YacToThbl, OTKIMK KNACCMPULIMPYIOT KaK LUMPOKOMO-
NOCHBIN 1, creaoBaTenbHO, Kak npobnemy SMC, a paguonpueMHylo annapatypy CUMTalOT He BblAepKaB-
LEN UCNbITAHWNA.

l‘lpm NCNbITAHUAX HA I'IOMeXOyCTOVILII/IBOCTb Y3KOMONMOCHbI€ OTKIMUKU HE YYUTbLIBAIOT.

B fOKyMeHTauuMmn Ha y3KOMOMOCHbIE CUCTEMbI PEKOMEHAYETCA YyKasblBaTb, YTO Takoe obopyaoBaHue
MOXET NOABEpPraTbCA BO3AENCTBUIO MOMEX.

8.2 AcnbITaHUA WNMPOKONOSOCHbLIX YCTPOUCTB

LLInpokononocHoe yCTPOMCTBO — 3TO YCTPOWCTBO, UCMONb3YIOLLEE OJHOBPEMEHHO TpU U Bonee Hecy-
wme 4Yactotbl, OUPK, MHOrO4aCTOTHYIO MOAYNAUMIO, TEXHONOIMIO pacnpeaeneHna cnektpa u T. a.

LLInpoKkoMnonocHble YCTPOWCTBA HE AOMKHbI BbIMTPbIBATh OT HANMMUYUS UCKMOYAEMbIX MOJOC YacToT npu
NPOBEAEHUUN UCTLITAHUI HA YCTOWYMBOCTb K PaAMOYaCTOTHLIM HEMPEPLIBHLIM KOHAYKTUBHBIM NMOMeExam 00-
LLero HeCUMMETPUYHOTO pexumMa.

LLInpokomnonocHble yCTPOMUCTBA MOTYT MCMOJIb30BaTb aAanTMBHbIE anropUTMbl, B3aUMOAENCTBYOLLME C
4YacCTOTOW Pa3BEPTKM UCMLITATENBHOIO CUrHana BO BPEMS UCMbITAHUI HA YCTOMYMBOCTL K PafMOYaCTOTHBLIM
HenpepbIBHbIM KOHAYKTUBHbLIM NomMexam. [poxoasaiwume curHansl paguo4acToTHOrO AnanasoHa Ha npakTuke
00bIYHO SBMAOTCSH KOMOMHAUMENR MHOTOKPATHLIX (OMKCUPOBAHHBIX MOMEX Ha OJHOW 4YacTOTE W LUMPOKOMO-
nocHoro wyma. Beneacreue aToro BeIGUpaloT Takoe Bpemsi BO3AENCTBUS UCMbITATENBHOTO CUrHana, CkaH u-
pyeMoro no yacroTte, 4Tobbl Ha (hYHKLMOHUPOBAHUE YCTPOWCTB NN CUCTEM HE OKa3blBanoCh BPEAHOro BMM-
AHWSA, 3@ UCKIMIOYEHUEM SIBMNEHWIA, BbI3bIBAEMbIX (PUKCUPOBAHHBIMU UIN LUIMPOKOMOSIOCHBIMU MOMEXaMMU.

9 lokymeHTauua Ha NnpoayKUUIo

TexHu4eckasi AOKYMeHTaLuus, UCronb3yeMast W3roTOBUTENEM ANsi YCTAHOBIEHNUS KPUTEPUS KayecTBa
(hYHKLIMOHUPOBAHUS MPU UCTILITAHUSIX B COOTBETCTBUU C TPeBOBaAHUAMM HACTOSALLErO0 CTaHAapTa, AOMMKHA
npeaoCTaBnsATLCHA MO 3anpocy.

10 NMpuUMeHNMOCTb UCNbITAaHUN

McnbiTaHma NpoBOAAT HA COOTBETCTBYIOLUMX NopTax 060pyaoBaHna B COOTBETCTBMM ¢ Tabnuuamn 1—
9. McnblTaHna NpoOBOAAT TOMLKO TaM, rae MMeeTCa COOTBETCTBYIOLLUIA NOPT.

B oTaenbHbIX cnyvasx, UCXoAst U3 aHanu3a 3NEKTPUYECKUX XapaKTepUCTUK U YCNOBUIA MPUMEHEHUSA
060opyaoBaHUS ONPeaerneHHOro Buaa, MoXeT ObiTb MPUHATO PELUeHUE O HELenecoobpasHOCTM NpOBeAEeHNUs
HEKOTOPbLIX BUAOB UCNbITAHMIA. B Takom crnyyae B MPOTOKON WUCMbITAHWUSA 3AaHOCAT PELUeHUe He NMPOBOAUTb
onpeaeneHHoe ucnbiTaHme ¢ 060CHOBAHWEM TaKOro PeLLEHUS.
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Tab6nuuya 1-Tlopt kopnyca. 30Ha 1-ro knacca

Ne- Bua nomexu Yenosus EavHuubl namepe- | OcHosonona- | [pumevaHmne KpuTepwuii ka-
nbl- ncnblTaHWin H1A ratoLmni YecTBa PyHK-
TaHue cTaHaapT LMOHMpOBaHus
Tun1 | Tun?2
1.1 MarHuTtHoe 50 My IEC 61000- | Cm. npume-
none npo- | 3 A/m (cpegHe- 4-8 yaHue 1 A A
MbILLINEHHON KBagpaTuyHoe
4acToThl 3Ha4YeHune)
1.2 | Paguouacrot- | 80-1000 My IEC 61000- | Cm. npume-
HOe anekTpo- | 3 B/m (Hemopy- 4-3 YyaHue 2 A A
MarHuTHoe TNIMPOBaHHBIN
none curHan, cpea-
AmnnutyaHas HeKBagpatuyHoe
MOAynaumA 80 3HaYyeHue)
% AM (1 k')
1.3 SOnekTpoctatu- | + 4 KB (3apsagHoe | IEC 61000-
yeckue KOHTaKT- HanpshKkeHue) 4-2 B B
paspagbl Hbll  pas-
psa
+8 kB (3apagHoe
BO34YLUHbIA | HANPSHKEHUE)
paspsg

MpuMevyaHunsa
1 MpuMeHSAIOT ToNbKo ANA 060pyf0BaHUS, cCofepXallero ycTpoincTea, YyBCTBUTENbHBIE K MAarHUTHLIM MOJISIM, Hanpu-
Mep 3NeKTPOHHO-Ny4eBble TPYOKU, aneMeHTsl Xonna, aneKTpognHamudeckne MUKpOOHbI, CEHCOPLI MarHMTHBLIX NO-
nenuT. Aa.
2 VcnbiTaTenbHbIA YPOBEHb YCTaHaBAUBAKOT 40 BKNHOYEHUA MOAYNALUNNU.

Tab6nuua 2-Tlopt kopnyca. 30Ha 2-ro knacca

Menbl- Bug nomexu Ycnosus EnvHuubl uamepe- | OcHosonona- | lNpuMevanne Kputepuit ka-
TaHue ucnbiTa- HUA ratowuin YecTBa PyHK-
HUIA cTaHgapTt LMOHUpOBaHUSA
Tun1 | Tun 2
21 MarHiutHoe no- | 50 M IEC 61000- | CM. npume-
ne npombIL- | 3 A/m (cpeaHe- 4-8 YaHue 1 A A
JIEHHOW 4acTo- KBaapaTU4HOE
Thl 3Ha4YeHune)
2.2 PaguovacroT- 80-1000 My IEC 61000- | Cm. npume-
Hoe  anekTpo- | 10 B/m (Hemopy- 4-3 YaHue 2 A A
MarHuTHoe none NUpPOBaHHbIN
AmnnutyaHas curuan, cpea-
MoAaynsiums HekBagpaTu4Hoe
3HayeHune)
80 % AM (1 kl'y)
23 Snekrtpocratu- | 4 kB (3apsigHoe | IEC 61000-
yeckue KOHTaKT- HanpshkeHue) 4-2 B B
paspsabl Hbll  pas-
psA
8 KB (3apsiaHoe
BO34yLU- HanpsHkeHue)
Hbli pas-
psa

MpuMevyaHus
1 MpUMeHSIoT TonbKo ANs 06opyaoBaHUs, CoAepxallero ycTpoWcTea, YyBCTBUTENBHBIE K MarHUTHBIM NONSAM, Hanpw-
Mep SMEeKTPOHHO-Ny4eBLle TPyOKMW, SrieMeHThl Xonna, S1ekTpoguHaMuyeckne MUKPOOHEI CEHCOPbl MarHUTHBIX Mo-
neawnT.A.

2 McnbiTaTenbHbli YPOBEHb YCTAHABMIMBAKOT 40 BKNHOYEHUS MOAYNALIMM.
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Tab6nuuya 3-TopT anekTponuTaHusi nepeMeHHOro Toka/nopt kabens anekTponutaHus. 3oHa 1-ro knacca

Uc- Bug nomexu Yenosus EfvHUYbI name- OcHoBoro- MpumeyaHue KpuTepuii ka-
nbl- ucnbelTa-Hui peHus nararoui YecTBa PyHK-
TaHue CTaHgapT LMOHNPOBaHUA
Tun1 | Tun 2
3.1 KOHAYKTUBHbIE 0,15-80 My IEC 61000- | CMm. npumeya- A A
HenpepbIBHbIE 3 B 4-6 HUA 1,2un5
nomexu, Haee- | 80 % AM (1 kl'w)
OeHHble  paguo-
YaCTOTHbIMU  MO-
NAMHN, OO6Lee
HeCUMMeET-
puyYHOe Hanpsxe-
Hue. AMNIUTYA-
Has moaynsauums
3.2 | MNposanbl Hanps- | 30 %  ymeHbwe- | IEC 61000- | CMm. npumeya- B B
XEHUs  SMeKTpo- HUS 4-11 Husa 3, 4
nuTaHuA HOMUWHanNbLHOro
HanpsbkeHUs
10 AnutenbHoCTb,
MC
60 %  yMeHblue- B C
HUA HOMMU-
HanbHOro
HanpspKeHus
100 OnuTenbHOCTb,
MC
3.3 | MNpepbiBaHuA >95 % %  ymeHblie- | IEC 61000- | CM. npumeva- B C
HanpsHXKeHna HUA 4-11 HuA 3, 4
3MNeKTPoOnUTaHuA HOMWHANbLHOro
HanpsxeHusn
5000 AnuTenbHOCTD,
MC
3.4 MukpocekyHaHble | 1,2/50 Tr/Tn, MKC IEC 61000- B B
UMNynbCHble no- | (8/20) 4-5
Mexu
Mpoeoa—3emna 12 kB  (Hanpsbke-
HUe XOrnocToro
Xxo04a)
Mposoa—npoeoa | 1 kKB  (Hanpspke-
HUE XOmnoCTOro
X043)
3.5 | HaHocekyHaHble | £1 kB (3apsagHoe IEC 61000- B B
UMMYNbCHbIE NO- HanpsHkeHue) 4-4
MexXu 5/50 Tr/Tn, He
5 YacrtoTa no-
BTOpeHus, Ky

MpumMeyvaHud

1 UcnbiTaTenbHblil ypoBeHb MOXET OblTh YCTaHOBMEH U3MEPEHUEM CUNbI TOKa NpU Harpyske 150 Om.

2 WcnbiTaTenbHblil ypoBEHb YCTaHaBMMBAIOT A0 BKITIOYEHUS MOAYIALMN.

3 NaMeHeHWe HanpsiKeHWs Npu nepexoje Yepes Hynb.

4 TIPUMEHSIOT TONBKO K BXOAHEIM MOpTaM.

5 UcnblTaHua npoeoasaT B nonoce YactoT oT 150 My o 80 ML, kpome uckrovaemMol Mosiockl YacToT AnsA nepe-
JaTYMKOB, a TaKXe NPUEMHUKOB U AYNIEKCHBIX NpuemMonepeaaT4mkos (CM. pasgen 8).
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Tabnuua 4-TlopT anekTpONUTaHUS NEPEMEHHOr0 Toka/MopT kabensa anekTponuTaHus. 3oHa 2-ro knacca

Uenbl- Bua nomexm Yenosus ue- EfuvHULbLI n3me- OcHoBono- Mpumeya- KpuTepuii ka-
TaHue NbiTaHWi peHus nararoLmi Hue YyecTBa yHK-
cTangapT LIMOHWUPOBaHMS
Tun1 | Tun2
41 KOHAYKTUBHbIE 0,15-80 My, IEC 61000- | CM. npume- A A
HenpepbiBHbIE 10 B 4-6 yaHua 1, 2,
nomexu, Haee- | 80 % AM (1 kl'y) 5,6
OeHHble paauo-
YaCTOTHLIMU NO-
NAMMN. OOLwee
HeCUMMeET-
puyHoe Hanps-
XeHue. Amnnu-
TyaHas MoAayns-
uus
42 Mposansl 30 % ymeHbweHus | IEC 61000- | CM. npume- B B
HanpspKeHus HOMMWHAnNbLHOIO 4-11 YyaHus 3, 4
ANeKTponuUTaHus HanpspKeHUs
10 ONUTEnbHOCTb,
MC
60 100 % yMeHbLUEHUS B C
HOMMWHAarnbHOro
HanpspKeHUs
100 | 1000 | OAnMTEenbHOCTb,
MC
43 MNpepbiBaHUA >95 % % ymeHbwenns | IEC 61000- [ Cm. npume- B (o]
HanpsHkeHns HOMMWHAaMbLHOIO 4-11 ya-
3MneKTponuTaHus HanpspKeHus Hue 4
5000 OnuTenbHOCTb,
MC
44 MukpocekyHa- 1,2/50 (8/20) | Tr/Tn, MKkc IEC 61000- B B
Hble  UMMYNbC- 4-5
Hble nomMexu
MpoBoa-3emns 12 kB  (Hanpsbke-
HUe X0NOoCTOoro
xoaa)
Mposoa-nposoa | £1 kB  (Hanpsbke-
HUE XOMNOCTOro
X0Aaa)
45 HaHocekyHaHble | £2 kB (sapagHoe | IEC 61000- B B
UMMYNbCHbIE HanpsXxeHue) 4-4
nomexwu 5/50 Tr/Tn, HC
5 YacroTta no-
BTOpEeHua, Kl'y

MpuMeyaHuns

1 UcnbiTatenbHbil ypoBeHb MOXET ObiTb YCTAHOBNEH U3MepeHWeM Cunbl Toka Mpu Harpyske 150 OM.

2 VcnbiTaTenbHbI ypOBEHb YCTaHaBIUBALIOT 40 BKIHOHMEHUA MOAYSLMN.

3 ViaMeHeHWe HanpsXeHua npu nepexofe Yepes Hynb.

4 TpUMeHAIOT TOMBKO K BXOAHLIM NMOpTaM.

5 3a ucknoyeHnem paguoBsellaTenbHbIX Mofioc YactoT 47-68 MI'U, rae ucnbiTaTeNbHbIA YPOBEHb AOMKEH COC-
TaBnAtTbL 3 B.

6 McnbiTaHnsa npoBogAT B nonoce YactoT oT 150 k'y go 80 MI'L, kKpoMe Mcknto4aeMol NONoChl YacToT AN NepeaaTt-
YUKOB, a TaKkKe NPUEMHMUKOB W JyNNeKCHbIX NpuemMonepegaTyukoB (cM. pasaen 8).
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Tabnuuya 5-BxoagHble u BbIXOAHbLIE NOPTbI ANEKTPONUTAHUSA NOCTOSHHOIO TOKa. 30Ha 1-ro knacca

Uc- Bua nomexun Ycnosus EauHuubl name- OcHosoro- Mpumeyvanune Kputepuii ka-
nbl- ucnbiTaHui peHus naratowyui yecTBa yHK-
TaHue cTaHaapT uno-
HUPOBaHUS
Tun1 | Tun 2
5.1 KoHaykTusHble 0,15-80 My IEC 61000- | CMm. npume- A A
HenpepbIBHbIE 3 B 4-6 yaHua 1, 2, 4
noMexu, HaBse- | 80 % AM (1 kl'u)

OEHHble  paauo-
YaCTOTHbIMK  MO-
nsmu. O6uwee
HECUMMET-

pU4HOEe Hanpshke-
HUe. AMNAUTyA-
Hasa MoAaynsAuus

52 MukpocekyHaHeie | 1,2/50 Tr/Tn, MKc IEC 61000- | Cm. npume- B B
uMnysnbCHble no- | (8/20) 4-5 yaHue 3
Mexu
MpoBog—3emns +0,5 kB (Hanpspke-
HUE XONnOCTOro
X04a)
lNpoBoa—npoBoA +0,5 kB (Hanpspke-
HUe XOMnoCTOoro
X0Aa)
5.3 | HaHocekyHaHble 2 kB (3apsg-Hoe | IEC 61000- [ Cm. npume- B B
MMMNYJSbCHbIE NO- Hanps-XeHue) 4-4 yaHue 3
Mexu 5/50 Tr/Tn, HC
5 Yacrora no-

BTOpeHus, kl'y

MpumMedvaHuna

1 UcnbiTaTenbHbi ypoBeHb MOXeT OblTh YyCTAHOBIIEH U3MEePEHNEM CUMbl TOKa Mpu Harpyske 150 Om.

2 TpUMEHSIIOT TOMbKO AMA NOPTOB, NpefAHasHa4YeHHbIX ANA NogkntodeHns K kabenam anuHoi Gonee 3 M B cooTBeT-
CTBWM CO cneuudurkalnein narotoBuTens.

3 WcnbiTaHna He NpoBOASAT AN BXOAHLIX MOPTOB, NpefjHasHavyeHHbIX ANS NofkioveHus 6atapeit unu sapsxaembix
MCTOYHUKOB MOCTOAHHOrO TOKa, KOTOpble MPWU 3apafke AOSKHbI OblTb USBLATHI M3 Kopryca WNU OTCOeAWHEHbI OT
YCTPOACTBA. YCTPOWCTBA C MOPTOM SMIEKTPOMNMUTaHUSA NOCTOSHHOIO ToKa, NpefHasHaqeHHble AnsS paboTel ¢ aganTepom
NMWTaHWSA «NEepPeMeHHBI TOK/MOCTOAHHLIA TOK», UCMBITEIBAIOT Ha NOpTe MEepeMEHHOro Toka agarnTtepa NuTaHusa «ne-
pPeMEHHLIA TOK/MOCTOAHHBLIA TOK», yKkasaHHOro W3roToBuTenem. Ecnu TakoBOW He yKasaH, MCMOMb3yT TUMUYHBLINA
aganTep nNUTaHus.

[MPUMEHSAIOT TOMBKO K BXOAHBIM NMOpTaM aMeKTPONUTAHUA NOCTOAHHOrO ToKa, MpefAHasHaYeHHBIM LS NOoAKMoYeHNs
K kabensm AnuHoit Gonee 10 m.

4 VcnbiTaHusa npoBoAAT B nonoce vactoT oT 150 k'y go 80 MI'L, kpoMe ucknto4aeMoil Nonockl YacToT ANA nepejaT-
YUMKOB, & TaKXe NPUEMHUKOB W AyNIeKCHLIX NpUeMonepeaaTymkoB (cM. pasgen 8).

Tabnuuya 6 —BxogHble 1 BbIXOAHbIE NOPThI 3NEKTPONUTAHUA NOCTOSHHOTO TOKA. 30Ha 2-r0 Kracca

Ne- Bua nomexu Ycnosus EfnHULLI 3me- OcHoBono- MpumevaHune KpuTepuit ka-
Mbl- ucnelTaHWi peHus nNa-ratoLui YecTBa PyHK-
TaHue cTaHgapT LIMOHWpOBaHWS
Tun1 | Tun 2
6.1 KOHAYKTUBHbIE 0,15-80 My IEC 61000- | CM. npume- A A
HenpepbIBHbIE 10 B 4-6 yaHua 1, 2, 4
nomexu, HaseaeH- | 80 % AM (1 k')
Hble pagno4actoT-
HbIMU nonsmu.
ObLuee HecuM-
MeTpu4HOEe
HanpsxeHue. Awm-
nautTygHaa moay-
naums
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OkoHyYaHue mabnuuypi 6

Uc- Bua nomexu Ycnosua EanHnLbl nsme- OcHoBoro- MpumMevaHue Kputepuit ka-
nbl- ncnbITaHui peHunsa nNa-raroLmi YyecTBa OyHK-
TaHue cTaHgjapTt LIWOHUPOBaHUSA
Tun1 | Tun 2
6.2 MukpoceKkyHaHbIe 1,2/50 Tr/Tn, MKC IEC 61000- | CM. npume- B B
UMNynbCHble  no- | (8/20) 4-5 YyaHue 3
Mexu
MNpoBoa—3emns 05 kKB (Hanpsxe-
HMe XOnocToro
XoAaa)
MNpoBoa—npoBoOa 05 kB (Hanpsxe-
HMEe XOnocToro
X0A4a)
6.3 | HaHoceKyHAOHble 2 kB (3apsigHoe IEC 61000- | CM. npume- B B
UMMNYMNbCHbIE  MNO- Hanps»xeHune) 4-4 YyaHue 3
Mexu 5/50 Tr/Tn, HC
5 Yactota  no-
BTOpEeHUS, KMy

MpuMmeyvyaHunsa

1 McnbiTaTtenbHbli ypOBEHb MOXET ObITb YCTAaHOBINEH U3MEPEHUEM CUITbI TOKa Mpu Harpy3ke 150 Om.

2 MNpUMeHSOT ToNBKO ANSA NOPTOB, NpeAHa3Ha4YeHHbIX 4NA NOAKIIOHeHUA K kabensam AnuHoi 6Gonee 3 M B cooTBeT-
CTBUW CO cneuudrKaLmein M3roToBUTENS.

3 UcnblTaHna He NpOBOAAT A4S BXOAHBIX MOPTOB, NpefHasHadYeHHbIX 4N5 NOAKMoYeHUs 6atapeid unu sapspkaemblx
MCTOYHMKOB MOCTOSIHHOrO TOKa, KOTOpble MpW 3apsjke JOIMKHbI ObiTb U3BATHI U3 KOpMyca WU OTCOEAUHEHbl OT
yCTpoiicTBa. YCTPOICTBa C MOPTOM 3NEKTPONUTAHUSA NOCTOSHHOIO ToKa, NpefjHasHadYeHHble AnsA paboTsl ¢ agantepom
NMUTaHWA «NepeMeHHbI TOK/MOCTOAHHLIA TOK», UCMBITEIBAIOT Ha NopTe NePeMEHHOro Toka agantepa NUTaHua «ne-
pPeMEHHbIA TOK/MOCTOSAHHBIA TOK», yKa3zaHHOro marotoBuTeneM. Ecnv  TakoBOW He ykasaH, MCMOMb3YHT TUMUYHLIA
afanTtep nNuTaHus.

MPUMEHSOT TONBLKO K BXOAHBIM NOPTaM 3NEKTPONUTaHUS NMOCTOAHHOIO TOKa, MpefHasHavYeHHbIM AN NOAKNHYeHUs
K kabensam anuHoi 6onee 10 M.

4 VicnbiTaHUA NpoBOAAT B nonoce YactoT oT 150 kMY 4o 80 My, kpoMe uckniodaeMoi NOMockl YacToT ANA nepegaT-
YWKOB, @ TaKXKe NPUeMHNKOB U AYNIEKCHbIX MpuemMonepegaTiukos (cM. pasgen 8).

Tabnwuuya 7 - CurHansHble nOpThl U NOPTLI yNpasneHua. 3oHa 1-ro knacca

Wc- Bug nomexu Ycnosusa EanHuubl ns- OcHosonona- | lMpumevaHune KpuTtepuit ka-
Mnbl- ucnelTaHWi MepeHus raroLuin YecTBa (PyHK-
TaHue cTaHaapT LUUOHUPOBaHUA
Tun1 | Tun 2
71 KoHAYKTUBHbIE 0,15-80 My IEC 61000- | Cm. npume- A A
HenpepbiBHbIE MO- | 3 B 4-6 YaHuA
MEXH, HaBeaeH- | 80 % AM (1 kl'w) 1-4
Hble paguo4acToT-
HbIMU nongamMu.

O6bLlee HECUMMET-
puU4HOE Hanpske-
Hue. AMNNUTyaHasa

MOAYnAuUs
7.2 HaHocekyHaHbIE +0,5 kKB (3apaa-Hoe | IEC 61000- | CM. npume- B B
UMNYMbCHbIE  NO- Hanps-xeHue) 4-4 YaHue 3.
MexXu 5/50 Tr/Tn, He MpumensiioT
5 Yacrota no- €MKOCTHbIE
BTOpeHus, kly Knewu cBs-
3u

MpuMmedvyaHunsa

1 UcneiTaTenbHeli ypOBEHE MOXKET ObiTb YCTAaHOBMEH U3MEPeHWeM CUNbl ToKa Npu Harpyske 150 Om.

2 UcnbiTaTenbHbIA ypOBEHb YCTaHaBNUBaT [0 BKITHOYEHWUA MOAYALMK,

3 MNpUMEHSIOT TONBKO K MOpTaM, K KOTOPLIM NOAKMYatoT kKabenn AnvHon 6onee 3 M B COOTBETCTBUM CO creLuduka-
Len N3rotoBmTenNs.

4 WcnblTaHus npoBogaT B nonoce YactoT oT 150 k'y Ao 80 MI'L, kpoMe UCKIToYaeMoi Nonockl YacToT AN nepefar-
YMKOB, @ TaKXKe NPUEMHMWKOB M AYNIEKCHBIX MpUemMonepeaaTymkos (CM. pasgen 8).
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Tabnuua 8- CurHanbHbie NOPTbI U NOPTLI yNpaBneHus. 30Ha 2-ro knacca

Wc- Bug nomexu Yenosus EavHULLI n3- OcHosonona- | MNpumeyaHune KpuTepwuii ka-
nbl- ncnbITaHWi MepeHus ratoLwmn yecTBa PyHK-
TaHue cTaHaapT yuo-
HUpoBaHWA
Tun1 | Tun2
8.1 | KoHaykTuBHble He- | 0,15-80 My IEC 61000- | CMm. npume- A A
npepbiBHbIE Mome- | 10 B 4-6 yaHua 1-3,
XH, HaBedeHHble | 80 % AM (1 k') 6
paanovacTOTHbIMK
NONAMMU. Ob6uwee
HECUMMETPUYHOE
HanpspkeHue.  Awm-
nnuTyaHas  MoAy-
naums
8.2 | HaHocekyHaHbIe 0,5 kB (3apsgHoe | IEC 61000- | Cm. npume- B B
UMNYIbCHbIE MOME- HanNpsHKeHue) 4-4 YyaHue 3.
XM 5/50 Tr/Tn, HC Mpumensior
5 Yacrota no- €MKOCTHbIe
BTOpPEeHMA, Ky, Knewm CcBsa-
3u
8.3 | MukpoceKkyHaHble 1,2/50 Tr/Tn, MKC IEC 61000- | cm. [Mpume- B B
UMNynbcHble rnome- | (8/20) 4-5 YyaHus
XU 4-5
MpoBoa—3emMns 1 kB (Hanpsxe-
HUE XONOCTO-
ro xoaa)

MpumedyaHus
1 UcnbiTaTenbHbld ypoBeHb MOXET ObiTb YCTaHOBNEH U3MEPEHUEM CUNbl ToKa Npu Harpyske 150 Om.

2 3a ucknoveHneM paguoBeLlaTenbHeIX noroc YactoT 47-68 MIY, rae ucnbliTaTenbHblil YpOBeHb [OMKEH COCTaB-
naTte 3 B.
3 MMpUMeHAT ToNBKO K nopTaM, K KOTOpLIM NoAkKnoyatoT Kabenu AnvHoii 6onee 3 M, B COOTBETCTBUU CO cneLudu-
Kauuein nsrotoButens.
4 TpUMEHAOT TONMbKO K MopTaM, K KOTOpbIM NofkmovatoT kabenun aAnvHoi 6onee 30 M, B COOTBETCTBUN CO crieLudu-
Kauuewn usrotosutens.
5 McnblTaHne He NpoBOAAT, ecnu HopMarnbHoe (PyHKLMOHMpPOBaHWe He MOXeT 6biTb obecneyeHo B pesynbraTe BO3-
AeiCTBUS yCTPOWCTBA CBA3M-PA3BA3KA.
6 WcnblTanust npoBoasaT B nonoce yactoT ot 150 kMy Ao 80 MI'L, KpoMe Ucko4aeMol MONOCH YacToT AN nepeaaT-
YUKOB, @ TaKxe NPUEMHUKOB M AYMIIEKCHBIX MpUeMonepesaTinkoB (cM. pasgen 8).

Tabnuuya 9-TopT 3azemneHusa (NOPT (PyHKLMOHANbLHOTO 3a3emreHust). 30Ha 2-ro knacca

Has moaynsums

Ne- Bug nomexu Ycnosusi EauHuUbLI n3me- OcHosorio- Mpumeyvanne KpuTepwuii ka-
Mnbl- McnbITaHui peHus naratowui JYecTBa PyHK-
TaHue cTaHgapT LUMOHUpOBaHUS
Tun1 | Tun 2
9.1 KOHAYKTUBHbIE 0,15-80 My IEC 61000- | CMm. npume- A A
HenpepbIBHbIE 10 B 4-6 yaHus 1-4
noMexu, HaBse- | 80 % AM (1 kI'w)
OEeHHble  paauo-
YacTOTHbIMKU  NO-
naAMU. Obuee
HecuMmMeT-
pu4HOE Hanpspke-
HHMe. AMnnuTya-

11
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OkoHYaHue mabnuupi 9

BTOpEHUsA, Kl'y

Hc- Bup nomexu Ycnosusa EanHuubl name- OcHoBorno- Mpumeyvanune Kputepuit ka-
nbl- UCnbITaHUA peHua nararoLmia YecTBa YHK-
TaHwe CTaHpgapT LIMOHUpOBaHUS
Tun1 | Tun 2
9.2 | HaHocekyHAHblE 1 kB (3apapHoe | IEC 61000- | MpumensioT B B
MMMNYMNbCHbIE NO- HanpspKeHue) 4-4 €MKOCTHbIE
Mexu 5/50 Tr/Tn, HC KrneLuy cBs3u
5 YacroTta no-

MpumevaHnuna
1 UcnbiTaTenbHbIN YpoBEeHb MOXET BbITb YCTAaHOBNEH U3MEPEHWEM cUnbl TOKa Npu Harpyske 150 OMm.
2 NcnbiTaTenbHblii ypoBeHb YCTaHaBMMUBAIOT A0 BKIOYEHUA MOAYNALWN.
3 3a ucknioveHWem paguoselaTesibHbIX Nonoc YyactoT 47-68 MIu, rae ucnbiTaTenbHblil YpoBEHb
nats 3 B.

4 UcnbiTaHns NpoBoAAT B nonoce Yactot oT 150 'y Ao 80 My, kpoMe UckitoMaeMoi Nosockl YacToT ANA NepeaaT-
YWKOB, a TaKXe NPUEMHUKOB U AYNNEKCHBLIX NpueMonepesaTiUKoB (CM. pasgen 8).

AOIMKeH cocTaB-
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MpunoxexHue ZZ
(cnpaBo4Hoe)

CooTBeTCTBUE CyLWEeCTBEHHbIM TpeboBaHMAM aupekTuB EC

HacTosAwmin eBponeickuii cTaHgapT NOArOTOBIIEH B COOTBETCTBMU C MaHAaToMm, npegocTtaBneHHsiM CENELEC
EBponelickoin komuccuein u Esponeiickoii accoumaLimeit cBo604HOW TOProBrin, U B paMkax cBoel 06nacTu NpuMeHeHus
peanusyeT cyllecTBeHHble TpeboBaHusA, ycTaHoBneHHble B Aupektuse EC 89/336/EEC, cTtaTha 4 (b).

CooTBeTCTBUE HacToALEMY CTaHAapTy obecnevmBaeT eUHCTBEHHBEIM CMOCOOOM COOTBETCTBUE YCTAHOBIIEHHBIM

CyLLECTBEHHLIM TpeboBaHUAM ykazaHHON [IMPeKTUBbI.
MPEAYMPEXAEHME — K npoAyKuuu, Ha KOTOPYHO pacrnpoCTpaHAeTCs HacTOAWMUIA cTaHgapT, MOryT NPUMEHSATb-

ca Apyrve TpeGoBaHus 1 apyrue AupekTuBel EC.
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MpunoxeHue A
(cnpaBouHoe)

CBeaeHusi 0 COOTBETCTBUU MEXIOCYOAPCTBEHHbIX CTAHAAPTOB
CCbUTOYHBLIM MEXAYHAPOAHbIM U €BPONEMCKUM CTaHZgapTam

Tabnunuya JA1

MarHuTHas COBMECTUMOCTb
(OMC). Yactb 4-11. MeToabl mc-
nbelTaHWi U namepeHnin. Vcneita-
HWS Ha YCTOMYMBOCTb K MpoBa-
nam, KpaTKoBpeMeHHbIM Mnpepbl-
BaHWAM W W3MEHEHWAM Hanps-
XeHus

TpOMarHuTHas COBMECTUMOCTb
(BMC).

Yactb 4-11. MeToabl ucnbiTa-
HUA 1 n3MepeHunid. McnolTaHus
Ha YCTOWYMBOCTb K MpoBanam,
KpaTKOBpEMEHHbLIM  MpepbiBa-
HUAM U W3MEHEHWUAM Hanpsixe-
HWS

O6o3Ha4eHne U HaumeHoBaHue | OBo3HadYeHWe N HauMeHoBaHWe | CTeneHb Ob6o3HayeHne U HaUMeHoBaHue
CCbINTOYHOro €BpOneicKoro pe- MeXAYyHapoaHoro CooTBeT- MeXrocyAapCTBEHHOMO
rMOHanbLHOro cTaHgapTa cTaHgapTa cTBUA cTaHgapTa

EN 61000-4-2:2009 3nektpo-|IEC 61000-4-2:2008 O3nekTpo- MOD rocT 30804.4.2—2013
MarHuTHas COBMECTUMOCTb | MarHuTHas COBMECTUMOCTb (IEC 61000-4-2:2008) CoBMecTuH-
(BMC). YacTbs 4-2. MeToabl uc-|(SMC). MOCTb TEXHUYECKUX CPEACTB SMNeKT-
nblTaHUA N n3aMepeHunid. Mcnbita- | YacTs 4-2. MeToAbl UCMLITaHWi poMarHuWTHaa.  YcTtodumBocTb K
HWe Ha YCTOMYMBOCTb K anek-|(W u3aMepeHuid. UcnbiTaHue Ha 3reKTpoCTaTUHECKUM pa3psgam.
TpocTaTu4eckomy paspsagy YCTORYMBOCTL K arek- TpeboBaHusA U MeToAbl UCNLITaHUN

TpocTaTU4ecKkoMy paspagy (IEC61000-4-2:2008, MOD).
EN 61000-4-3:2006 + A1:2008 + |IEC 61000-4-3:2010 Gnek- — rocT 30804.4.3—2013
A2:2010 SrneKTpoMarHuTHas | TpoMarHuTHas COBMECTUMOCTb (IEC 61000-4-3:2006) CoBmMecTu-
coBMecTUMocTb (BMC). HacTb 4- | (BMC). YacTe 4-3. MeToAbl nc- MOCTb TEXHUYECKUX CPEACTB 3reK-
3. MeToAbl MCMBITAHUA U U3Me- | MbITaHWA U n3mepeHnid. Ucnbl- TpomarHutHasi. YCTOW4YMBOCTL K pa-
pe-HWiA. AcnblTaHne Ha YCTONYM- [ TaHWe HayCTOWYMBOCTL K U3ny- AN0-4aCTOTHOMY anekKT-
BOCTb K W3My4eHHOMY pajuo-|4YeHHOMY pafuo4acToTHOMY poMarHutHomy nonio. TpeboBaHusA
YacTOTHOMY 3NeKTpo- | sneKTpoMarHUTHOMY Norio 1 MeToAbl UCNbITaHWUM
MarHUTHOMY Nont (IEC 61000-4-3:2006,MOD).
EN 61000-4-4:2012 Q3nekTpo-||IEC 61000-4-4:2012 3nekTpo- — rocT 30804.4.4—2013
MarHuTHas COBMECTUMOCTb | MarHUTHasa COBMECTUMOCTb (IEC 61000-4-4:2004) CoBmecTu-
(BMC). YacTbs 4-4. MeTogbl uc-|(3SMC). MOCTb TEXHUYECKUX CPEACTB aneKT-
nblTaHUiA M naMepeHuid. Uenoita- [ Yactb 4-4. MeToAbl UCTLITaHUA poMarHWTHaa.  YCTOW4MBOCTL K
HWe Ha YCTOMYMBOCTL K 3MeKTpu- (U unsMepeHuii. UcnoitaHne Ha HaHOCEKYHHbIM  MMMYIMBLCHBIM MO~
YeckuMm BLICTpLIM - UMNyNbcam/ | yCTOWUMBOCTD K 3neKT- mexaM. TpeboBaHus U MeTofbl UC-
navkam pudeckuM ObICTPEIM - UMMYIb- NbITaHWA

cam/nadkam (IEC 61000-4-4:2004, MOD).
EN 61000-4-5:2014 Onektpo-| IEC 61000-4-5:2014 OSnekTpo- — FOCT IEC 61000-4-5—2014 Onek-
MarHuTHas COBMECTUMOCTb | MarHUTHas COBMECTUMOCTb. TPOMarHuTHas COBMECTUMOCTb.
(BMC). YacTb 4-5. MeTogbl uc-|Yactb 4-5: MeToabl UcNbITaHWA Yactb 4-5. Metoabl UCNbITAHUA W
nblTaHUA U U3MepeHunid. Mcnbira- (M nsMepeHuii. UcneitaHue Ha n3MepeHuii. UcnelTaHna Ha ycTon-
HWe Ha YCTOWYMBOCTb K MUKPOCe- | YCTOWYMBOCTE K MUKPOCEKYHA- YABOCTb K MUKPOCEKYHAHBLIM UM-
KYHOHBIM WUMMNynbcaM OOMblION |HEIM  MM-NynbcaM  6onbLUOiA nynscamM 60NbLWOoR 3Hepru
3Hepruu 3Hepruu (IEC 61000-4-5:2005,IDT)
EN 61000-4-6:2014 OGnektpo-|IEC 61000-4-6:2013 SnekTpo- — FOCT 30804.4.6—2002 CoBMe-
MarHuTHas COBMECTUMOCTb | MarHUTHast COBMECTUMOCTb CTUMOCTb  TEXHWYECKUX CpPeAacTB
(OMC). Yactb 4-6. MeToabl uc-|(3MC). 3NEeKTPOMarHUTHas. YCTOWYMBOCTb K
NblTaHUA U U3MepeHuid. YcToi- | YacTb 4-6. MeToabl ucnbITaHUiA KOHAYKTUBHBIM NOMeXaM, HaBefeH-
YMBOCTb K KOHAYKTMBHBEIM MOME- [ M U3MepeHUiA. YCTONYMBOCTb K HbIM  PailovacTOTHLIMW 3NEKTPO-
Xam, HaBeAeHHbIM pa- | KOHAYKTUBHLIM NOMexaM, HaBe- MarHWTHEIMKM nonaMu. TpeboBaHuA
AWNOYaCTOTHBEIMU NONAMU JEHHbIM PagnMo4acToTHLIMM MO~ 1 MeToAbl UCNbITaHWUNA

nsgmMu
EN 61000-4-8:2010 OnekTpo-|IEC 61000-4-8:2009 OnekTpo- IDT FOCT IEC 61000-4-8—2013 Onek-
MarHuTHas COBMECTUMOCTb | MarHUTHasi COBMECTUMOCTb TpOMarHuTHas COBMECTUMOCTb.
(OMC). Yactb 4-8. MeToabl uc-|(3MC). YacTb 4-8. MeToabl UCNbITAHUA M
nbelTaHWiA U namepeHunii. Ucneita- | YacTb 4-8: MeToabl ucnsiTaHui naMepeHuin. UcnblTaHna Ha yCToW-
HWe Ha YCTOMYMBOCTb K MarHuT- | U M3aMepeHui. MicnbiTaHne Ha YWBOCTb K MarHWTHOMY MOS0 Npo-
HOMY MO0 NPOMBILUSIEHHOW Ya- | yCTOWYMBOCTb K MarHUTHOMY MBbILLNEHHOR YacToThl
CTOTHI MO NPOMBILLNEHHOW YacToThl (IEC 61000-4-8:2009,IDT).
EN 61000-4-11:2004 Onektpo-|IEC 61000-4-11:2004 Onek- MOD FOCT 30804.4.11—2013

(IEC 61000-4-11:2004)
CoBMeCcTUMOCTb TEXHUYECKMX
CPeACTB SreKTpOMarHUTHasa. YCcTol-
YMBOCTb K MpoBanam, KpaTkoBpe-
MEHHbIM MpepbiBaHUAM W W3MeHe-
HUSAM HanpsKeHWs aneKTPonuTaHus.
TpeboBaHWA N MeTOAbI UCTIEITAHWIA
(IEC 61000-4-11:2004, MOD).
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OkonyaHue mabnuusi [JA. 1
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Ob6o3HayveHne n HanuMeHoBaHue | OBo3HayeHue n HaumeHoBaHue | CTeneHb Ob6o3HayeHne 1 HanMeHoBaH1e
CChINTOYHOro €BPOMNeNCcKoro pe- MeXAyHapoaHoro Co0TBeT- MeXrocyAapCTBEHHOMo
rMOHaNbLHOro cTaHgapTa cTaHgapTa cTBUA cTaHgapTa
EN 61000-6-1:2005 O3nektpo-|IEC 61000-6-1:2005 3nekTpo- MOD FOCT 30804.6.1—2013
MarHuTHas COBMECTUMOCTb | MarHUTHas COBMECTUMOCTb (IEC 61000-6-1:2005) Cos-
(BMC). Yactb 6-1. Obwume cTaH- | (BMC). Yacte 6-1. Obwue MECTUMOCTb TEXHUYECKUX CPeacTB
JapThbl. [MoMexoycTONYMBOCTL | cTaHaapThl.  [MoMexoycTonuu- 3MeKTpoMarHuTHas. YCTouMBoCTb
ONS KUMbIX, KOMMEpPYECKMX W |BOCTb ANA >KWUMbIX, KOMMep- K 9MeKTpOo-MarHWTHBIM NoMexam
Nerknx MpoMbllUMEHHbIX 06CTa- | YeCKux 7 nerkmx npo- TEXHUYECKUX CPeAcTB, MNpUMeHse-
HOBOK MblLLNEHHbIX 06CTaHOBOK MbIX B XKWIbIX, KOMMEpPYECKUX 30-
HaxX W MpPOW3BOACTBEHHBIX 30Hax ¢
ManbiM 3HepronoTpebneHnem. Tpe-
60oBaHuUs U MeToLbl UCTbITAHWIA
(IEC 61000-6-1:2005, MOD).
EN 61000-6-2:2005 OnekTpo-|IEC 61000-6-2:2005 OnekTpo- MOD FOCT 30804.6.2—2013

MarHuTHas COBMECTUMOCTb
(BMC). Yactb 6-2. Obwume cTaH-
JapThbl. [MoMexoyCcToONYNBOCTb
ANS MPOMbIWNEHHbIX  obcTa-
HOBOK

MarHuTHas COBMECTUMOCTb
(BMC). Yactb 6-2. O6wme
CTaHAapTLl. MomMexoyc-
TOWYMBOCTb ans npo-

MbILLITEHHbIX 06CTaHOBOK

(IEC 61000-6-2:2005) Cos-
MECTUMOCTb TEXHUYECKUX CPEeACTB
3MeKTpoMarHuTHas. YCTouMBoCTb
K  9NeKTpO-MarHuTHeIM  MOMexaM
TEXHUYECKUX CPEACTB, NPUMEHSsIe-
MbIX B MPOMBILLNEHHbIX 30HaX. Tpe-
OOBaHUA U MeTOAbI UCTbITAaHWIA
(IEC 61000-6-2:2005,MOD).

IEC 60050-161:1990 +
A1:1997 + A2:1998 MexayHa-
POLHEIA 3neKTpOoTEXHUYECKUIA
cnosapb. [naea 161. 3nekTpo-
MarHuTHas COBMeCTUMOCTb

[OCT 30372—95 CoBMecTUMOCTb
TEXHUYECKMX CPEACTB 3neKTpoMar-
HWTHasA. TEpMUHBI U OMpefeneHus

B HacToAweM cTaHgapTe NCnonb3oBaHbl creiyruime yCroBHbIE 0003Ha4YeHNA CTENEHN COOTBETCTBUSA CTaHOapToB:

- IDT — naeHTUYHbIE CTaHdapThI;

- MOD — moauduUmMpoBaHHbIe CTaHAapThl.
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YK 621.396/.397.001.4:006.354 MKC 33.120.20; IDT
97.120

KnioueBble CroBa: anekTpoMarHMTHasi COBMECTUMOCTb, NepeAadya CUrHanoB MO HU3KOBOIbTHbLIM 3MEKTPU-
YeCKUM CEeTAM, 9NEKTPOMArHUTHbIE NOMEXMU, MOMEXOYCTONYMBOCTb, KPUTEPUM KayecTBa (PYHKLMOHMPOBA-
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