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MNpeancnosue

Llenu, ocHOBHbIe NPUHLMMEI M OCHOBHOW NOPSAOK MPoBeAeHNs paboT No MeXrocy4apCTBEHHON cTaHaap-
Tnsauum yctanosnersl B FOCT 1.0—2015 «MexrocynapcTeeHHas cucteMa ctaHgapTusaunn. OCHOBHbIE
nonoxeHunsa» n FTOCT 1.2—2015 «MexrocygapcTBeHHas cucTeMa ctangaptusauun. CTaHaapTbl MEeXrocy-
AapcTBeHHble, NpaBuna n pekoMeHaaunn no MexrocyaapcTBeHHON cTaHaapTusaunn. Mpasmna paspaboTku,
MPUHATUSA, OOHOBMNEHUS U OTMEHBI»

CBeaeHUsA o cTaHgapTe
1 NMOArOTOBJIEH 3akpbiTbiM  akumoHepHbiM  06LecTBOM  «Hay4yHO-UCMbITATENbHBIA  LIEHTP
«CAMT3IC» n TexHU4ecknm KOMUTETOM NO CTaHAapTU3aL MK TK 30 «3NeKTPOMarHMTHasi COBMECTUMOCTb TEXHN-

YeCKNX CpeCcTB» Ha OCHOBE CODCTBEHHOIO nepesoa Ha PyCCKUM A3bIK aHr NOsI3bIYHON BEpCUn MeXayHapoaHO-
ro ctaHgapTa, yKasaHHOro B MyHKTe 5

2 BHECEH ®epaeparnbHbIM areHTCTBOM M0 TEXHUYECKOMY perynupoBaHuio U meTponoruu (PocctaHaapT)

3 NPUHAT MexrocyaapcTBeHHbIM COBETOM MO CTaHAapTM3aLun, MeTPoriorum u ceptudukaumum (npo-
Tokon ot 20 anpensa 2016 r. Ne 87-11)

3a NPUHATUE NporonocoBanu:

KpaTtkoe HauMeHOBaHMe CTPaHbl Kop ctpaHb CokpalleHHoe HauMeHOBaHNe HaLMOHANbHOTO opraHa
no MK (UCO 3166) 004—97 no MK (UCO 3166) 004—97 Mo cTaHpapTUsaumm
ApmeHus AM MwuH3akoHoMUKM Pecny6nuku Apmenusi
Benapycb BY loccrangapt Pecny6nuku benapycb
KasaxcraH KZ loccranpgapt Pecnybnuku KazaxcraH
Kvprusms KG KbiproiactaHgapT
Poccus RU Poccrangapt
YkpauHa UA MuH3KoHOMpa3BMTUSA YKpanHbl

4 lMpukaszom PegeparnbHOro areHTCTBa NO TEXHUYECKOMY PerynmpoBaHunio 1 MeTponorimn ot 20 okTsbps
2016 . Ne 1460-cT mexxrocynapcTteeHHbI cTaHgapT FTOCT IEC 61000-4-13—2016 BBeaeH B AeCTBME B Kadec-
TBe HaLMoHanbHoro ctaHaapTa Poccuitckon ®egepaumm ¢ 1 nioHs 2017 1.

5 HacTtoawuii ctaHgapT ngeHTnyeH mexagyHapogsomy ctaHaapTy IEC 61000-4-13:2009 «OnekTpomar-
HUTHasa coBMmecTuMmocTb (OMC). Yactb 4-13. MeToabl MCnbITaHUA U nsmepeHuid. Bosgencteme rapMoHuK v
WHTEpPrapMOoHUK, BKIOUas CUrHansl, nepegasaeMble Mo 2MeKTPUYECKUM CeTsIM, Ha MopT 3NeKTponMTaHus nepe-
MeHHOro Toka. HuskovacTOoTHble UCMbITaHUS Ha nomexoycTonuusocTby («Electromagnetic compatibility
(EMC) — Part 4-13: Testing and measurement techniques — Harmonics and interharmonics including mains
signalling at a. c. power port, low frequency immunity tests», IDT).

MexayHapogHein ctaHgapT IEC 61000-4-13:2009 nogroToBneH Moakomutetom 77B «BbicokovacToT-
Hble 3MeKTpoMarHUTHble BrieHus» TexHndeckoro komuteta TK77 IEC «OnekTpoMarHutHas COBMECTUMOCTbY.

HacToswee ob6beanHeHHoe nsgaHne mexagyHapogHoro ctangapta IEC 61000-4-13:2009 skniovaeT B
cebs nepsoe n3gaHve, onybnukosaHHoe B 2006 r., u UameHeHue 1 (20091.).

Mpu npUMeHeHNW HacTosLLEero cTaHAapTa PEKOMEHAYETCA UCNOMb30BaTh BMECTO CChINTOYHbIX MeXAyHa-
POAHBIX CTaHAaPTOB COOTBETCTBYHOLLME MM MEXrocyaapcTBeHHble CTaHAapThl, CBEAeHUS O KOTOPLIX NpuBee-
Hbl B 4OMOMHUTENLHOM NpunoxeHun A

6 BBE[EH BIEPBbIE
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Unpopmalusi 06 usMeHeHUsIX K HacmosueMy cmaHdapmy nybnukyemcs 8 exe200HOM UHGOpMayUOH-
HOM yKkaszamene « HauuoHanbHbie cmaHdapmbl», @ MeKCcm U3MeHeHUU U ronpagoK — 8 eXXeMeCsIYHOM UHGhop-
MaUUOHHOM yKazamerie «HauuoHanbHble cmaHdapmeiy». B cnydae nepecmompa (3ameHbi) uiu omMeHsl
Hacmosuweao cmaHOapma coomeemcmsyiowee ysedomreHue 6ydem oryb6rIUKOBaHO 8 eXeMeCsIHHOM
uHgopMayuoHHoM ykasamerne «HayuoHanbHbie cmaHdapmei». Coomeemcmeyrowasi uHghopmayusi, yee-
OOMIIEHUS U MEeKCMbI pa3Mewaromes makxe 8 UHGhopMayUoHHOU cucmeme obuje2o rnonb308aHust — Ha oghu-

yuanbHoM calime ®edepanbHO20 azeHmMemaa 0 MexXHUYECKOMy peaynuposaHuio U Memporoauu 8 cemu
Uumeprem (www.gost.ru)

© CraHpapTunHdgopm, 2016

B Poccuiickon ®eaepauunm HacToaWwmiA cTaHAaPT He MOXET BbITb NONHOCTLIO MW YaCTUYHO BOCNPOU3Be-
[eH, TUpaXnpoBaH WU pacnpocTpaHeH B kayecTBe oduuManbHOro n3gaHua 6es paspelueHus deaepansHoro
areHTCTBa Mo TeXHUYECKOMY PErynMpoBaHunio U MeTPOrormn
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BBegeHune

CrtaHagapTel cepuun |IEC 61000 nybnukyioTca oTAENbHBIMW YacTAMW B COOTBETCTBUM CO CrieayloLlen
CTPYKTYpOIA:

-Yactb 1. O6wue NnonoxeHus:

obLee paccMoTpeHue (BBeaeHne, byHaameHTanbHbIe NPUHLUMNGI), onpeaeneHns, TepMUHONOIUS;

-YacTtb 2. OnekTpomarHutHas obcTaHoBKa:

onncaHue 3MeKTPOMarHUTHON obcTaHoBKK, Knaccudukaumsa 3NeKTpoOMarHMTHoU o6CcTaHOBKN, YPOBHU
3NEKTPOMarHUTHON COBMECTUMOCTH;

-YacTtb 3. Hopmbi:

HOPMBbI 35IEKTPOMarHUTHOW 3MUCCUN, HOPMbI TOMEXOYCTOMYUBOCTU (B TEX Cryyasix, Koraa oHU He ABJIsI-
I0TCA NPeAMeTOM PacCMOTPEHUs1 TEXHUIECKUMU KoMUTEeTamu, paspabaTbiBalolMmMmn cTaHaapThl Ha NPOAYK-
uuio);

-Yactb 4. MeToabl UCMBITAHWUIA U UBMEPEHUIA:

MeTOoAbl USMEPEHUA, MeETOAbI UCTILITAHWIA;

-Yactb 5. PykoBoacTBa no ycTaHOBKE U MOMEXOMNOAABIEHUIO:

pykoBoAcCTBa NO YCTAHOBKE, METOAbI M YCTPOUCTBA NOMEXOMNoAaBIeHUs;

- YacTtb 6. O6wue cTaHaapThl;

-Yactb 9. PasHoe.

Kaxgana 4yacTb Aanee noapasgensieTcsl Ha HeCKOrbKO YacTen, KOTopble MOryT ObiTb onybnukosaHbl B
KavecTBe MeXAyHapoAHbIX CTaHAapTOB UM TEXHUYECKUX TpeboBaHWUI, UM TEXHUYECKUX OTYETOB, HEKOTOPbIE
13 KOTOPbIX 6b1K yKe onybnnMkoBaHbl kak pazaensl. [pyriue 6yayT onybnukoBaHbl ¢ ykasaHMeM HOMepa YacTu,
3a KoTopbIM cneayeT aeduc, a 3atem Homep pasgena (Hanpumep, IEC 61000-6-1).

HacToswas yactb npeacTasnseT cobon MexayHapoaHbIA cTaHAapT, KOTOPLI ycTaHaBnMBaeT Tpebosa-
HUS NOMEXOYCTOWYMBOCTU U METOAbI UCTIbITAHUA MPUMEHUTESIBHO K rapMOHMKaM W UIHTEPrapMoOHUKaM, BKIHO-
yasl curHanel, nepepaBaemble NO JMEKTPUHECKUM CETAM, BO3ACUCTBYIOLUM Ha MOPT 3NeKTponuTaHus
nepeMeHHOro Toka.
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M E XTToOGCYOAPG CTHBEUHTHUB # C TAHDOAPT

AnekrpoMarHutHas coBmectumMmocTb (AMC)
YacTtb 413
METOObI UCMNbITAHUA U USMEPEHUNA

BozpgencrtBue rapMoOHUK U UHTEPrapMoHUK, BKNnoYvana CUrHanbl, nepegaBaemMble No INeKTPUHECKUM
CeTAM, Ha NOPT 3INeKTponuMTaHnuAa nepeMeHHOro Toka.
Huzko4yacToTHbIe UCNBITAaHUA Ha I'IOMeXOVCTOIZ‘-WIBOCTb

Electromagnetic compatibility (EMC). Part 4-13. Testing and measurement techniques. Harmonics and interharmonics
including mains signalling at a. c. power port. Low frequency immunity tests

HaTta BBegeHna — 2017—06—01

1 O6nacTb NPUMEHEHNA U uenb

HacTtosimin ctaHgapT pacnpocTpaHsieTcsl Ha 3NeKTpUHeCcKoe 1 3NekTPoHHOe obopyaoBaHNe ¢ HOMU-
HanbHbIM TOKOM A0 16 A Ha dasy 1 ycTaHaBnNMBaeT MeTobl NCMBbITAHUN Ha YCTONYMBOCTb K rapMOHUKaM U
NHTEpPrapMOHMKaM B HU3KOBOSbTHBIX 3/1EKTPUYECKUX CeTsX Npu YacTtoTax nomex He 6onee 2 kl'y (4ns cetn
50Mu)mn 2,4 kMy (ansa cetn 60 My), a Takke peKoMeHayeMble OCHOBHbIE NCMbITATElbHbIE YPOBHU.

CTaHgapT He pacnpocTpaHsieTcsl Ha 3NeKkTpruyeckoe U aNekTpoHHoe obopyaoBaHmne, nogkroyaemoe K
3NEeKTPUYECKNM ceTsim YacToTon 16 2/3 nnn 400 Iy,

HacTtosawmin ctaHaapT MMeeT Liefbio YCTaHOBUTL 0OBLLYHO OCHOBY A5 OLLEHKU (DYHKLIMOHANBHOW YCTONYM-
BOCTW 3M1EKTPUYECKOrO 1 3NEKTPOHHOTO 060pyA0BaHUs NPW BO3AEACTBUU FrapMOHWUK U UHTEPrapMOHWUK Hanpsi-
XKEHUS1 3NEKTPOnUTaHUss U 4YacToT CUrHanoB, nepefaBaeMblX MO anekTpuyeckum ceTsaMm. CornacoBaHHbIN
MEeTOA UCMbITaHWIA, YCTaHOBIIEHHBIN B HACTOSILLIEM CTaHAapTe, No3BOMsieT OLeHNTb yCTOMYMBOCTL 06opyaoBa-
HWUSA K 3TUM SM1EeKTPOMarHUTHLIM SIBIIEHUSIM.

B cooTtseTcTBUM ¢ PyKkosoacTeom IEC 107 HacToawmin cTaHaapT sIBMSieTCS OCHOBOMONaraoLwmnM cTaH-
Aaptom OMC anga nprMmeHeHust TexHnyeckummn komutetamum IEC, paspabaTtbiBatoluMMy cTaHaapThl Ha NpoayK-
umio. Pykooacteo IEC 107 ycTaHaBnuBaeT Takke, UYTO TeXHWYeckMe KOMUTETHl, paspabaTbiBaroLime
CTaHAapTbl Ha NPOAYKLMIO, OTBETCTBEHHbLI 3a onpeaeneHne HeobX0AMMOCTU NPUMEHEHNST HACTOSILLEro CTaH-
AapTa anst UCnblTaHW Ha MOMEX0YCTOMYMBOCTL 1 (B Criyyae ero npUMeHeHNs ) 3a BbI6op UCMbITaTeNbHbIX YpOB-
Hell n KpuTepueB kadecTBa YHKUUOHMPOBaHUA. TK 77 1 ero NoAKOMUTETLI FOTOBbI K COTPYAHUYECTBY C
TexHuyecknmn komutetamn IEC, paspabaTbiBawojumu cTaHAapTbl Ha MNPOAYKUWIO, B OLIEHKE YPOBHEN
KOHKPETHbIX UCNbITaHWUIA HA MOMEX0YCTONYMBOCTb Af151 COOTBETCTBYHOLUMX BUAOB NPOAYKLIN.

HacToswmin ctaHgapT He pacnpocTpaHaeTcs Ha NPOBepKY HaAeXKHOCTU 3MeKTPUYEeCKUX KOMMOHEHTOB
(HanpuMmep, KoHAEHCaTopOoB, (hUNbLTPOB U T. A4.). HacToswmin cTaHgapT He pacnpocTpaHsieTcs Takke Ha Tenno-
Bble adpdekTbl AnuTensHoro Aencteuns (bonee 15 MuH).

YCTaHOBMEHHbIE B HACTOSILLEM CTaHAapTe UCMbiTaTeNbHbIE YPOBHU B HanbonbLUen cTeneHn cooTBeT-
CTBYIOT YCMOBUAM 371EKTPOMArHUTHOM 06CTAHOBKN JKUMbIX, KOMMEPYECKUX 30H U NPOU3BOACTBEHHbIX 30H C
manblmM 3HepronoTpebnerHvem. [ins 6onee TAXeNbIX YCIOBUA 3NeKTPOMarHUTHOM 06CTaHOBKN MPOMBILLIEH-
HbIX 30H TexHu4eckumn kommtetamm IEC moryT 6bITb onpeaeneHbl UCNbITaTeNbHbIE YPOBHU MPUMEHNTENBHO K
Kraccy aneKTpoMarHMTHOM o6CTaHoBKM X, a Takke bonee cnoxHole opMbl UCMbITATENbHBIX CUTHAMNOB.

CnepyeT, o4HaKo, y4UTbIBaTb, YTO YCTAaHOBMNEHHbIE NPOCThle (POPMbl UCTIbITATENbHBIX CUTHAMNOB Xapak-
TepHbl 4515 BONbLIMHCTBA 3MEKTPUYECKUX ceTelr (CUrHan «orpaHnieHHas cuHycongay 6ornee xapakrepeH ansi

WU3paHne opmumnanbHoe
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oAHoasHbIX cMCTeM), B TOM 4nCie U AN ceTel MPOMBILLNEHHBIX NPeanpuUsTUA (CUrHan «TpeyronbHbINA
nmnynbc» 6onee xapakrepeH Anst TpexdgasHbIX cuctTem).

2 HopmaTuBHbIe CCbINKU

[ns npumeHeHns HacTosLLEro cTaHaapTa Heo6XoAMMEI criefyoLLMe CCbINOYHbIE AOKYMeHTbl. Ana aatu-
POBaHHBIX CCbINIOK NMPUMEHAIOT TOMbKO YKa3aHHOe U3faHWe CCbINIOYHOro AokyMeHTa. [Nna HeAaTUPOBaHHBIX
CCbINIOK MPUMEHSIIOT NocneaHee UsgaHune CCblNOYHOro AOKYMeHTa (BKIoYas BCe ero UsMeHeHus).

IEC 60050-161 International Electrotechnical Vocabulary (IEV) — Chapter 161: Electromagnetic
compatibility

MexayHapoaHbIN 3MekKTpoTEXHUYECKA cnoBapsb. MNaea 161. SnekTpoMarHUTHass COBMeCTUMOCTb

IEC61000-2-2 Electromagnetic compatibility (EMC) — Part2-2: Environment — Compatibility levels for
low-frequency conducted disturbances and signalling in public low-voltage power supply systems

OnekTpomarHntHasa cosBmecTumocTb (OMC). YacTb 2-2. OnekTpomarHutHasi obcTaHoBKa. YPOBHM
COBMECTUMOCTU AN1S HU3KOYACTOTHBIX KOHAYKTUBHBIX MOMEX U CUrHanoB B 06LWeCTBEHHbIX HU3KOBOSbTHbBIX
cMcTeMax anekTpocHabxeHus

IEC 61000-3-2 Electromagnetic compatibility (EMC) — Part 3-2: Limits — Limits for harmonic current
emissions (equipmentinput current <16 A per phase)

3rnekTpomarHuTHas coBmecTumocTtb (OMC). HacTb 3-2. Hopmbl. Hopmbl aMmuccum rapMoHUYECKUX TOKOB
(oBopynosaHue ¢ noTpebnsembiM TokoM <16 A Ha casy)

IEC 61000-4-7 Electromagnetic compatibility (EMC) — Part 4-7: Testing and measurement
techniques — General guide on harmonics and interharmonics measurements and instrumentation, for power
supply systems and equipment connected thereto

OnekTpomarHuTHas coeMecTuMocTb (OMC). HacTb 4-7. MeToab! ucnbiTaHniA u nsmepeHuid. ObLuee pyko-
BOACTBO M0 U3MEPEHUSIM U CpeACTBaM U3MEPEHUI rapMOHUK U MHTePrapMOHUK ANA CUCTEM 3neKTpocHabxe-
HWS M NOAKINHYaeMoro K HUM obopyaosaHua

3 TepmuHbI M onpeaeneHns

B HacToswem cTaHgapTe npumeHeHbl TepmuHbl o IEC 60050-161, a Takke cneayowme TepMUHbI C COOT-
BETCTBYOLMMU OoNpeaeieHUsIMU:

3.1 ycToM4YMBOCTb K 3NeKTPOMarHUTHOU NoMeXxe, NOMexoycToMUMBOCTb (immunity): CnocobHoCThb
obopyaoBaHust Unu cnuctemMsl (OYHKUMOHUPOBaTh be3 yXyaweHus kayecTBa Npyu HanUIUn areKTpoMarHUTHBIX
nomex.

[IEV 161-01-20]

3.2 rapmoHuka [harmonic (component)]: CocTasnsowas nopagka sbilwe, 4em nepsblin, psga Pypoe
nepuoanyeckon BeNIMYUHBI.

[IEV 161-02-18]

3.3 ocHoBHa#s cocTaBnsAwwan [fundamental (component)]: CocTasnsiowaa nepeoro nopsiaka psaa
®ypbe Neprognu4ecKon BeNMYMHBI.

[IEV 161-02-18]

3.4 dopma curHana «orpaHuyeHHasa cunycoupa» (flat curve waveshape): ®opma curHana, npea-
cTaBnsiowero cobol nepuoandeckyto (OyHKLNIO BPEMEHU, B KOTOPOW Kaxdas NofoBUHa BOSIHLI COCTOUT U3
Tpex4acTen:

-yacTn 1, HauMHaloLWencs OT HyNSA U U3MEHSIIoLLEeCst No cUHyconae A0 AOCTMKEHUS YCTaHOBNEHHOMo
3HaYeHNs;

- 4yacTu 2, npeacTasnstoLLelt coboi NoCcTosIHHOE 3Ha4YeHe;

- yacTu 3, usmeHsoLencs o cuHycounae Ao Hyns.

3.5 ¢hopma curHana «TpeyronbHbIA UMAYNbLC» (Overswing waveshape): ®opma curHana, obpaso-
BaHHOTrO OCHOBHOW COCTaBISAOLLEN HAMPSHKEH WA N TPETLEN N NSITON rapMOHUYECKUMWN COCTaBNAIOLLMMU CoNpe-
AeneHHbIMy ha3oBbIMY CABUTaMN.

3.6 ocHoBHas vacToTa (f;): YacToTa aneKkTpu4eckoil ceTu.

3.7 4yacToTbl curHanoB B ceTu (mains signalling frequencies): YacToTel curHanos, nepegasaemMbiX no
3ANEKTPUYECKNM ceTsaM Ans obecrnevyeHnss cBs3U 1 yNpasreHns, pacnonoxXeHHble Mexay YactoTaMu rapmo-
HUK.

3.8 UO (EUT): Ucnbityemoe obopygosaHue.
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4 OO6LWKe NonoxeHns

4.1 OnucaHue ABNeHUNn
4.1.1 N apMOHUKKN

FapMOHMKM NpeacTaBnsAnT coboi cMHycouaarnbHble HAaNPsXKeHUs U TOKX ¢ YacToTaMu, KpaTHBIMY YacTo-
Te, MPU KOTOPOK (hYHKLMOHUPYET CUCTEMA 3MEKTPOCHABKEHUS.

rapMOHUKM 0BbIYHO CO3Aa0TCsA 060PYA0BaHNEM C HENTMHENHON BONbTaMMNepHON XapakTepUCTUKOW U B
pesynbTaTte Nepuoanyeckon KOMMYTaLmMn Harpy3Kky CUHXPOHHO C YaCTOTOM CUCTEMbI 3MekTpocHabxeHus!. Yka-
3aHHOe 060opYA0BaHME MOXET PACCMaTPMBATHLCS Kak UCTOUHUK rapMOHUYECKMX COCTaBISAIIOLLMX TOKA.

rapMoHMYecKMe cocTaBnAoLLMe TOKa, CO3AaBaeMble PasnUYHbIMA UCTOUHUKAMM, BbI3bIBAIOT Ha MOSTHOM
COMPOTUBMNEHUM 3MTEKTPUYECKON CETU COOTBETCTBYHIOLLME FTAPMOHUYECKUE COCTaBALLME HAaMPSXKEHUA.

B pesynbTaTe BIMSIHUS 3N1IEKTPUYECKON EMKOCTU U MHAYKTUBHOCTY Kabere i U NoaKkntoveHNUs KoHaeHcaTo-
POB AN KoppeKuun koadduumeHTa MOLWHOCTU, B NEKTPUYECKUX CeTAX MOryT BO3HUKATL NaparenbHble U
nocnefoBaTenbHble Pe3oHAHCHI, YTO NPUBOAUT K YBENMUYEHUIO rapMOHUK HanpsbkKeHWid, B TOM Y1chie B TOYKax
3MEeKTPUYECKUX CeTel, yaaneHHbIX OT MCTOMHUKOB NMomeX. Bo3sMOXHO Takke CYMMUPOBaHUE rapMOHUYECKMX
COCTaBIAOWMX HANPAXKEHUS OT PasNMUHBIX UCTOUHMKOB.

4.1.2 UHTeprapMoHUKH

Ha vacToTax, pacnonoXeHHbIX MeXxay YacToTaMn rapMOHUYECKUX COCTaBNALWNX TOKa N HaNpaXeHua,
MOryT HabnwogaTbes WHTeprapMoHuUk. MHTeprapMoHUKN MOTMYT BO3HUKATb Ha ANCKPETHBLIX YacToTax unu
MMeTb CneKkTpanbHble COCTaBnAloWMe B JOCTAaTOYHO LUIMPOKOM Nonoce 4acToT. CymmapHoe BO3AencTBne pas-
NIMYHBIX AICTOYHUKOB NHTEPTapMOHNK ManoBEepPOATHO U B HAacTosALLEM CTaHAapTe He yYUTbiBaeTCA.

4.1.3 CurHanbl, nepegaBaeMble MO 3NEKTPUIHECKUM ceTsM (ynpaBrieH1e ¢ NOMOLWbIO CUrHana B

cdopme nynbcauum)

Ons nepegayn nHgopmauumn ns ogHOro nNyHKTa nepeaayy B o4uMH UNW HECKONbKO NYHKTOB Npuema ¢
NCMNONb30BaHNEM 3MIEKTPUYECKUX CETEN UITU X YacTe 0ObIMHO MPUMEHSIIOT CUrHanbl HaYacToTax ot 110 My ao
3 k.. B HacTosWEM cTaHAapTe NOMoca YacToT CUrHasoB, NepefaBaeMblX N0 3NEKTPUHECKUM CETAM, OFpaHu-
YyeHa yactoTon 2 kIMy Ana cetn 50y (2,4 k'y, ans ceTn 60 u).

4.2 ACTOYHMKN
4.2.1 TapMOHUKM

apMoHMYeckue cocTaBnAoWMe Toka B MeHbLUEN CTeneHn BbiabiBatoTca 060pyaoBaHNeM, NpUMeHsie-
MbIM NPy reHepaLmu, nepeaade U pacnpeaeneHnn aNekTpudeckoin aHeprun, 1, B 60rbLUei cTeneHu, NPOMbILL-
NEHHLIMU Harpyskamu, TakKUMW Kak UCMOSMHUTENbHbIE MeXaHWU3Mbl CUCTEM ynpaBneHusl. BoamoxHbl criyyan,
Korfla 3HauMTerNbHbIe rapMOHUYEcKUe COCTaBNAWMNE TOKA FreHepUPYIOT HECKOMBKO MCTOYHUKOB, @ YPOBEHb
rapMOHWYECKNX TOKOB, CO30aBaeMbIX APYrMU Harpyskamu, HesHauuTeneH, o4HaKo OHU MOTYT BHOCUTb OTHO-
CUTENbHO BLICOKWI BKNa/ B UCKAXKEHWS CUHYCOMAANBHOCTU HANPSXKEHWS, NO KpakHe Mepe, Ans rapMOHUK HU3-
Koro nopsaka 6riarogaps UX CyMMUPOBaHUIO.

3HauMTeNbHBIE FApMOHUYECKUE COCTaBNAIOLIME TOKA B 3MEKTPUYECKUX CETAX MOTYT CO3AaBaThCs HeNu-
HEWHLIMU HarpysKkaMmu, Hanpumep:

- YNIPaBMSAEMbIMA 1 HEYNPaBAAEMbIMU BLINPAMUTENAMU, OCOBEHHO C EMKOCTHBIMU CrNaXnBaloLWMMK
bUnbTPaMU (Harnpumep, UCTIONb3yeMbIMU B TENEBU3opax, cTaTuieckux npeobpasoBaTtensax 4acToTbl B rnas-
HOW UM BTOPUYHOM LLeMA 1 TaMnax co BCTPOeHHbIM GannacTtom);

- yCTpoWcTBaMu ¢ (hasoBbIM ynpasneHueM, TakuMU Kak KomnbloTepbl U 6ecnepeboiiHble UCTOUHUKU NUTa-
HUSA.

B 3aBMCUMOCTU OT peXuMa paboTbl UCTOUHWUKL MOTYT CO34aBaThb rapMOHUKU MOCTOSHHOMO UM MEHSoLWe-
rocs ypoBHs.

4.2.2 UHTeprapMOHUKHU

MCTOUHMKN MHTEPrapMOHUK MOTYT BbITb Kak B HU3KOBOSBTHBIX 3/1EKTPUYECKUX CETAX, TaK U B ceTsX cped-
Hero 1 BbICOKOro HanpsbkeHus. UHTeprapmoHuKn, BO3HUKaOLWNE B 3NEKTPUYECKNX CETAX CPeHEro U BLICOKOro
HanpsbkeHus1, nepeaarnTcs B NTTaeMble UMW HU3KOBOMbTHBIE 3NEKTpU4eckue ceTu.

OCHOBHBIMW UCTOYHUKAMU UHTEPrapMOHUK ABNSAOTCA cTaTudeckue npeobpasosaTenn 4acToThl B rNas-
HOI UNN BTOPUYHOW Liemnn, CBapoYHble annapaTtbl 1 AyroBble NeYu.
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4.2.3 CurHanbl, nepeaaBaeMble NO 3NIEKTPUYECKUM CeTAM (ynpaBreHue C NOMOLLbIO CUrHana

B popMe nynbcayumn)

McTouHukamn curHanos, nepegaBaemblX N0 3MEKTPUYECKUM CETSIM, Ha YacToTax, COOTBETCTBYHOLLMX
obractv npumeHeHUsa HacTosILLero craHaapTa, sIBMATCA NepeaaTyukM CUrHarnoB, UCMob3yeMble rMaBHbIM
obpasom B nonoce vactoT oT 110 'y Ao 2 KMy (2,4 k') NocTaBWMKAMN SNIEKTPUYECKON SHEPrumn Ans ynpasne-
HUs 060pyaoBaHWEM, MPUMEHSIEMbBIM B 3M1EKTPUYECKUX CETAX (BKMIOYEHUE YITUYHOTO OCBELLEHUS!, U3MEHEHNE
TapucoB B cHETYMKAX ANEKTPUYECKON 3Hepru U T. 4.). Nepeaasaemblie cUrHanbl MOryT BBOOUTLCH B CUCTEMBI
aHeprocHabXeHus BLICOKOTo, CpeAHEro U HU3Koro HanpsikeHus. MepeaaTunkn curHanoBs nepeaatoT NnpepbiBUC-
Tble CUrHanbl U AeNCTBYOT OObIMHO B TeYEHUE KOPOTKOro UHTepBasna BpeMeHu. MNMpumeHsieMble 4acToThl
pacnonoXxeHsbl, Kak Npasuno, Mexay 4YactoTammn rapMOHUK.

5 UcnbiTaTenbHbIe YPOBHU

UcnbiTaTenbHble YPOBHU MpPeAcTaBnAT cOBON 3HAYEHUA rapMOHUK HarMpsKeHUS 3NeKTponuTaHus,
BblpaXKeHHble B NPOLeHTax OT HanpsbkeHUst OCHOBHOM cocTaBnsioweit. B kauecTBe OCHOBBI ANl yCTAHOBMNEHUSA
yKasaHHbIX YPOBHEW B HacTOsIleM cTaHAapTe MPUHATO HOMUHANbHOE 3HayeHWe HarnpshKeHUsl OCHOBHOMW
cocrasnaowen U,.

BaxHo, UTob6bl cpeaHeKkBaapaTUYHoe 3HaYeHne HanpPsPKEHUA pe3ybTUPYIOLLIMX CUrHaMoB NoaaepXxusa-
NoCb Ha HOMUHANLHOM YPOBHE NPU NPOBEeAEHUN 3TUX UCTIBITAHUA NYTEM PErYIMPOBaHUS HaNPsPKEHUSA OCHOB-
HOW COCTaBNALWEN U rapMOHUK B COOTBETCTBUU C MPOLEHTHBIMM COOTHOLUEHUSIMA, YKa3aHHbLIMU B
COOTBETCTBYIOLWMX Tabnuuax.

5.1 UcnbiTaTenbHble YPOBHU ANA FARPMOHUK

MpeanoyTuTenbHble UCNbITaTeNbHbIE YPOBHU MPUMEHUTENBHO K UHAMBUAYaNbHBIM rapMOHUKaM npuse-
AeHbl B Tabnuuax 1—3.

HanpsikeHnst rapMoHUK Npu UcnbiTaTensHOM ypoBHe 3 % U Bhblle, BMIOTb 40 rapMOHUKX 9-r0 Nnopaaka,
A0KHBI BbITb NogaHk! ¢ pazoBbiMu casuramu 0° 1 180° 0THOCUTENBHO NONOXUTENLHOIO NepeceyeHns Hyne-
BOIO YPOBHSA HanpsiXeHnem 0CHOBHON cocTasnsiiowen. HanpskeHue rapmMoHUK Mpu UCnbITaTeNbHOM YPOBHE
He Bonee 3 % [omkHO ObITE NogaHo 6e3 ha3oBOro cABUra OTHOCUTESLHO MOMNOXUTENBHOTO NepeceveHns
HYNEeBOro yPOBHS HaMpsXKeHMEM OCHOBHON COCTaBMAOLLEN.

YPOBHU COBMECTUMOCTU ONpeaensitoT ¢ Ucnonb3oBaHMeM koadduumnenTa k no IEC 61000-2-2. YpoBHHK
NMoMEX0YCTONYMBOCTM AOSIKHbBI BbITh BhILLE (HaNpUMep, AononHuTensHo B 1,5 pasa).

Mpoueaypa ucnbiTaHns MHorodasHoro NO npueseaeHa B 8.2.5.

Tabnwnuya 1 — He4yeTHble rapMOHMKK, HE KpaTHbIe 3

Knacc 1 Knacc 2 Knacc 3 Knacc X
rapMOHMKM enbiTaTenbHble YPOBHU, MenbiTarensHble YPOBHU, MeneiTatensHele YPOBHMU, MenbiTatenbHble YPOBHWU,
% U, % U, % U, % U,
5 4,5 9 12 OTKPbITbIN
7 » 7,5 10 »
11 » 5 7 »
13 4 4.5 » »
17 3 3 6 »
19 2 2 » »
23 » » » »
25 » 2 » »
29 1,5 1,5 5 »
31 » » 3 »
35 » » » »
37 » » » »

MpumedaHune 1— Knacchkl anekTpoMarHuTHoWM o6cTaHoBkM 1, 2 1 3 onpeaeneHsl B npunoxeHun C.

MpumeuaHue2—[Ons knacca X ucnbiTatenbHble YPOBHU HE pernaMeHTMPOBaHb!. [JaHHble YPOBHU AOIKHbI
OblTb YCTAHOBNEHbI TEXHUYECKUMMU KOMUTaTaMu, paspabaTsiBalolyMmy cTaHaapTtsl Ha npogykuumto. Mpu aTom anst 06-
OpyAoBaHwus, Nony4atoWwero NuTaHne oT O6LWeCTBEHHbIX pacnpeaerMTeNbHbIX 3MEKTPUYECKMX CeTel HU3KOTO Hanpsike-
HWSA, UCnblTaTeNbHbIe YPOBHW OOMKHbI ObiTh HE HUXe YCTaHOBIEHHbIX AN Knacca 2.
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Knacc 1 Knacc 2 Knacc 3 Knace X
Fapmonyki WcnbitatensHsie yposHy, | MCTIbITaTenbHbIe ypoBHY, | McTbiTaTenbHbie YpoBHU, | McnbITaTenbHbie YpoBHY,
% U, % U % U, % U,
3 4,5 8 9 OTKpbITBIN
9 2 25 4 »
15 TpeboeaHus He TpebGoeahuns He 3 »
yCcTaHaBnMBaloT yCTraHasnuealot
21 To xe To xe 2 »
27 » » » »
33 » » » »
39 » » » »

MpumevaHune 1— Knaccol anekrpomarHuTHoi o6craHoBkn 1, 2 n 3 onpeaeneHsl B npunoxeHun C.

MpumevaHwne 2—[Ina knacca X ucnbiTatenbHbIE YPOBHU HE PEMNMAMEHTUPOBaHbI. [laHHbIE YPOBHU JOIKHbI
6bITb YCTAHOBMNEHbI TEXHUYECKUMM KOMUTaTamu, paspabaTsiBalolwMmMm CTaHAapThl Ha npogaykumio. Mpu atom ans obo-
py4oBaHus, nonydaroLero nutaHme ot obLLeCcTBEHHbIX pacnpegenuTenbHbIX 3NeKTPUYECKUX CeTen HU3KOTO HanpsiKe-
HUS1, UCMbITaTeNbHbIE YPOBHW JOJKHbI ObITh HE HIKE YCTaHOBIIEHHbLIX A4S Kracca 2.

Tabnwuya 3— YeTHble rapMOHMKK

Knacc 1 Knacc 2 Knacc 3 Knacc X
rapMOHMKM NcnbiTaTenbHble YPOBHH, AcnbiTaTenbHble YPOBHMU, McnbiTatenbHble YPOBHU, NcnbiTaTenbHble YPOBHMU,
% U, % Uy % U, % U,
2 3 3 5 OTKPbLITLINA
4 1,5 1,5 2 »
6 TpeboBaHus He TpebGoBaHust He 1,5 »
yCTaHaenvBeaT yCTaHaBnNueaioT
8 Toxe Toxe » »
10 » » » »
12—40 » » » »

MpumevaHune 1—Knacce snekrpomarHuTHon o6ctaHoekmn 1, 2 n 3 onpeaerneHsl B npunoxexdum C.

MpumevaHune 2—[na knacca X ucneiTatenbHble YPOBHN HE PErNameHTUpoBaHbl. [laHHble YPOBHU 4OMKHbI
ObITb YCTAHOBIEHblI TEXHUYECKMMM KOMUTaTaMm, paspabatsiBalowmmmn ctaHgapTel Ha npoaykumio. Mpu atom ans 06-
OpyaoBaHWs, NONyYaloWwero NMTaHme oT O6LLEeCTBEHHBIX pacnpeaenuTenbHbIX SNEKTPUYECKUX CETEN HU3KOTO Hanpsixe-
HWS, UCMbITaTeNbHbIE YPOBHU JOMXHb! ObiTb HE HUXKE YCTaHOBNEHHbIX AN Knacca 2.

5.2 UcnbiTaTenbHble YPOBHU OISl UHTEPrapMOHUK U CUTHANOB, NepeaaBaeMbiX
no aNeKTPU4EeCKUM ceTsaAM

MpeanoYTUTENbLHBbIE UCNBITATENbHbIE YPOBHW YCTaHOBMEHbI B Tabnuuax 4a n4b.

Tabnwuya 4a— YactoTel Mexay Yactotamm rapmoHuk (ans cetu 50 Mu)

Monoca wacTtor, 'y,

Knacc 1

Knacc 2

Knacc 3

Knacc X

AcnbiTaTeneHble ypoBHHU,

UcnbiTatensHble ypoBHMU,

UcnbiTaTenbHble ypoBHY,

UcnbiTatenbHble YPoBHW,

% U, % U, % U, % U,
16—100 TpebosaHus He 2,5 4 OTKPbITBII
ycTaHaBnueaioT
100—500 To xe 5 9 »
500—750 » 3,5 5 »
750—1000 » 2 3 >
1000—2000 » 1,5 2 »

MpumevaHune 1—Knaccel anekrpomarHuTHon obcTtaHoBkn 1, 2 n 3 onpeaeneHsl B npunoxexum C.
MpumedaHune 2—[na knacca X ucnbltatenbHble YPOBHN HE PErnameHTUpoBaHsl. [laHHbIe YPOBHU 4OMKHbI
6bITh YCTAHOBNEHbI TEXHUHECKMMM KOMUTaTamm, paspabarsiBaowmmm cTaHAapTbl HA NPOAYKUMIO.
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Tab6nwuya 4b— Yactotbl Mexay yactoTamm rapmonumk (ans cetn 60 'u)

Knacc 1 Knacc 2 Knacc 3 Knacc X
Monoca vacTtor, Ny
WcnbitaTenbHbie yposHy, | VICnbiTaTenbHble yposHy, | Mcnbiratenshbie yposhm, | MenbitatenbHble yposHy,
% U, % U, % U, % U,
20—120 TpeboBaHust He 2,5 4 OTKPbITHIN
yCTaHaenueaiot

120—600 To xe 5 7,5 »

600—900 » 35 5 »
900—1200 » 2 3 »
1200—2400 » 15 2 »

MpumeyvaHune 1— Knaccol anekTpomarHmTHon o6ctaHoBkm 1, 2 m 3 onpegeneHsl B NpunoxeHnu C.
MpumedvaHune 2— [Ina knacca X ucnbiTatenbHble YPOBHN HE PEMMAMEHTUPOBaHbI. [laHHbIEe YPOBHWU AOMKHBI
6bITb YCTaHOBMNEHbI TEXHUHYECKMMM KOMUTaTaMK, paspabaTtbiBalowmymn cTaHaapTbl HAa NPOAYKUMIO.

UcnblTaTenbHble YPOBHN NPU UCTBITAHUNA HA YCTOMMUBOCTL K MHTeprapmoHukam seiwe 100 My ycTaHas-
NMBAlOT Ha OCHOBE YPOBHEN CUrHanoB, nepedaBaeMblX MO 3NEKTPUYECKUM CETAM, UNN C UCMONb30BaHUEM
nocriegosaTtenbHOCTU MelicTepa, onpeaeneHHon B 8.2.4, B 3aBucMMocTu oT knacca UO. YpoBHU curHanos,
nepeaasaeMbliX N0 3NEKTPUYECKUM CeTAM, COCTaBNAT 0T 2 % A0 6 % Uy. YPOBHU UHTEpPrapMoHUK Ha AUCKpeT-
HbIX YacToTax cocTasnsaoT okono 0,5 % HanpsxeHUs ocHoBHOW YacToTbl U, (B oTCyTCTBME pesoHaHca). Ans
Krnacca 2M1eKTpOMarH1UTHoN o6CTaHOBKN 3 (MPOMBbILIMEHHbBIE 3NEKTpUYeckue ceTh) 3T YPOBHU MOTYT BbITb
3HA4YUTENLHO BbILLE,

6 UcnbiTaTtenbHoe o6opyaoBaHue

6.1 UcnbiTaTenbHbIN reHepaTop

WcnbiTaTenbHbI reHepaTop AOMKEH UMETb BOSMOXHOCTb reHepupoBaTbh HeobxoanMoe HanpspkeHue
OCHOBHOI YacToThl 50 unn 60 'y, ¢ HANOXEeHNEM Ha HEro HaMpPSXKeHWNA TpebyeMbIX YacToT (rapMOHUK U UHTEp-
rapMOHUK).

WcnbiTatenbHbIn reHepaTop AOMMKEH MMEeTb A0CTaTouHyo DUNbTPaLUMIo, UCKITHOYHALOLLYIO BIUSIHWE rap-
MOHWK 1 UHTEPrapMOoHUK Ha Nto6oe AononHUTeNbHoe 060pyaoBaHNe, KOTOPOE MOXET BbITb UCMIONb30BaHO ANs
NpoBedeHUs JAaHHOTC UCTIbITaHNS.

WcnbiTaTenbHble ypOBHM B COOTBETCTBUM ¢ Tabnvuamm 1—4 4omkHbl 6bITb co3AaHbl Ha BXOAHBIX NOpTax
MO, nogknoyeHHOro, kak ycTaHOoBEHO A4S HOpMarbHbBIX YCNOBUA MpUMeHeHUs (ogHa unv Tpu cpasbl), n yHK-
LMOHUPYIOLLEro, Kak yKkasaHo B CTaHAAPpTe Ha KOHKpeTHOoe nsaenme.

UcnbiTatenbHbI reHepaTop AOMKEH UMeTb TEXHUYECKNE XapaKTepPUCTUKN, YKasaHHbIE HUXKeE.

Tabnunua 5— XapakTepucTuki UCMbITAaTENbHOIO reHepaTopa

XapakTepucTuka reHepaTtopa Tpeboanue
BbixogHoW Tok B ogHOW hase npu HOMWHaNbLHOM Hanpsi- | Tok, HeoBxoavMbIli ANsA BbiNonHeHWs TpeboBaHwWiA K reHe-
KeHUn paTtopy npv cdyHkumoHupyiouem MO (cm. npumeyanue 1)
HanpshkeHne 0CHOBHOWM COCTaBSIIOLLEN:
- amnnutyga U, HomuHaneHoe HanpsbkeHne cetm +2 % ansa oaHodasHON
ceTu.
HomunHanbHoe Hanpsbkenmne cetm £2 % anst TpexdasHon
cetm
- yacToTa 50Mu+£0,5% umnm60Ty+0,5%
- yron cagwra das 120° £ 1,5° (coegnHeHue 3Be3801)
[MpegycTaHoBNEHHbIE OTAEMNBHBIE FAPMOHUKN: CM. npumevaHue 2
- NOpPsIAOK O12p040
- amnnutyaa U, 010 % po 14 % U,
InanasoH 3Ha4YeHun Bonbwas ns Bennunk: 5,0 % U, unn 0,1 % U,
norpeLHoCcTb
- haszoBbii yron ¢@p(h = 2—9) 0°; 180° (cM. Takrke NpumeyaHue 6)
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Xapaktepuctuka reHepatopa

TpebosaHue

MorpewHoCTs YCTaHOBKW MOMEHTa nepeceqeHus Hyns
OTHOCUTENBHO OCHOBHOW COCTABNAIOWEN HANPSKEHNSA

+2° OCHOBHOWM COCTaBISIIOLEN

Kom6uHaums rapmoHuK

Cwm. npumevanue 3

YacToTbl Mexay rapmoHuKamum:
- amnnuTyga
AnanasoH 3Ha4eHun
NorpeLwHocTb
- yacToTa
nonoca 4acTot
war HaCTPOWKN
f=(o10,33 p02)-f,
f= (o1 2 p020)-f,
f > 20f,
MakcumanbHas NOrpewwHOCTb YCTAHOBKN HacTOThbl

Cwm. npumeyuanue 2

O10% no 10 % U,
Bonbwas ua senuuun: +5,0 % U, uin 0,1 % U,

010,331 po 40 £,

0,1f,
0,2f,
0,5,
10,5 % f

BbixogHon TOk B 0gHOM chaze npu HOMUHANBHOM Hanps-
XKeHuu

Tok, Heo6xoauMBbIN A1 BbINONHEHUs1 TpeboBaHuin K reHe-
patopy npu dyHkumonupyiowem MO (cm. npumedanue 1)

BbixogHoe nonHoe conpotuneBneHne

CM. npumevanue 4

BHewHss uenb nonHoro conpoTnBneHms

CM. npumevanue 5

Uno MOryT ObITb YCTaHOBINEHbl MHbIE 3HAYEHUA.

OAHOrO HanpshXeHusl B Kaxgoun dase.

paXkeHHbIV B rpagycax.

MpnmMmevaHune 1 —cnbiTateneHbIl reHepaTop AomkeH obecneumBaTb [OCTATOYHYIO BLIXOAHYIO MOLLHOCTD
Ans nposeaeHns neneitanmi MO nnn ana nogaym MakcrmarnbHOrO HOMUHANBHOIO TOKa, paBHoro 16 A Ha da3y (cpea-
HekBagpaTuyHoe 3HaueHve). B ctaHaapTe Ha KOHKPETHYIO NMPOAYKLMIO UNU B TEXHUYECKOW AOKYMEHTaUUMN Ha NpoAaykK-

MprnmMmeyaHwune 2—B ncnelTaTenbHOM reHepaTope AOIPKHbBI BbiTb NPpedyCMOTPEHbI BXOAL! yNpaeneHwa ans
BbIGOpa amMnnuTyabl, YacToThl, yrna casura as n Buga nocregoBaTerbHOCTA HANIOXKEHHOTO HANPSKEHUS.
MpumedvaHune3— McnbiTaTenbHbIl reHepaTop AoIKeH oGecneumBaTb BO3MOXHOCTb HanoxeHus Gonee vem

MprvMedaHune 4 — 3HavyeHUe BbIXOZHOMO CONPOTMBMNEHMSA NCTbITAaTENbHOIO reHepaTopa He HOPMUPYETCsl, Tak
KaK BHYTPEHHUI WCTOYHWMK HanpsiKeHWUsl QOMKEeH perynmpoBaTthbCs Takum obpasom, uTobbl NageHue HamnpshkeHusl Ha
BHYTPEHHEM COMPOTUBINEHNN KOMMNEHCUPOBAOCh, 8 YCTAHOBMNEHHbIE 3HaveHus Bbinu bl 06ecneveHbl Ha BXOAHbIX Nop-
Tax NO. CoeamHuTenbHble NPOBOAHMKN OOMKHBI ObITh MO BO3MOXHOCTH KOPOTKUMM.

MprvmMmeyaHune 5— Lenb BHeWHero nocrneaoBaTesibHOrO NMOMHOMO CONMPOTUBIIEHUS MOXET OblTb MCNONb30Ba-
Ha TOMbKO AN onpegeneHnsl BO3MOXHbIX pe3CHaHCoB, BO3BYXaaeMblX rapMoHMKamu. Llens NofHoro ConpoTuBIeHus!
paccmoTpeHa B |IEC 60725. [ins pykoBoACTBa B HACTOSILLMIA CTaHAAPT BKIIOHYEHO Npunoxenue A.

MpumevaHne 6 — op— HasoBbIN CABUI MEXOY NONOXNTENBHLIM NEpeceyeHnem HyNneBoro ypoBHsi Hanpsi-
KeHVWeM OCHOBHOW COCTaBMAOLWEN M NONOXMTENBHLIM NepeceYeHneM HYNEBOTO YPOBHS HANPSPKEHNEM FrapMOHWKM, Bbl-

6.2 MpoBepka xapakTepUCTUK UCNbITaTeNbLHOrO reHepaTopa

BbIxoaHble XapaKkTepUCTUKN reHepaTopa A0MKHbI ObITb MPOBEpPEHbI Ha 3aXkKMMax UCTOMHUKA A0 Havana
ncnbiTaHns. C 3TON LieNbo HanpsXKeHWe Ha 3aXKMMax A0IKHO ObITb MPOKOHTPOMMPOBAHO C MOMOLLbIO aHanM3a-
Topa rapMoHWK, COOTBETCTBYoLWero TpebosaHusam IEC 61000-4-7, knacc TOYHOCTU A, U MOMyYeHHbIe 3Ha4YeHUA
AOIMKHBI BbITb COXpaHeHbl B NaMATU U/MNM AOKYMEHTUPOBaHbl. [JONOMHUTENLHO AN BU3YanbHON OLLEHKU

MOXeT ObiTb UCNOMb3oBaH ocuunnorpad.

MakcuMarbHble NCKaXXEHUSA HanpsbkeHWsl rapMOHUK reHepaTopa He AOMKHbI MpeBbllaTbh 3HAaYeHUA,
ycTaHoBrneHHbIX B IEC 61000-3-2 (korga He BbibpaHa HYU ogHa rapMoHuUKa/MHTeprapMoHuka). MakcumansHble
NCKaXXeHWs, KOTopble 4oNYyCTUMBI MY nogade nutaHusa Ha MO, npuBeaeHsbl B Tabnvue 6.

Tabnwuuya 6 — MakcumanbHO AONYCTUMBIE UCKAKEHMS HANPSXKEHNS rapMOHUK

Homep rapmoHuku % U, HoMep rapMoHUKH % U,
0,9 9 0,2
5 0,4 Ot 2 go 10 (4eTHble »
rapMOHWKH )
7 0,3 11—40 0,1
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AMNnMTyaHOE 3HaYeHUe UCTILITaTENbHOro HanpsbKeHUa A0MKHO cocTasnaTb oT 1,40 fo 1,42 peictayto-
Liero 3Ha4yeHus1 U HaxoauTbest B nNpeaenax ¢asosoro yrna 87°—93° oT MOMeHTa NPOXOoXAEHUS HanpsbkeHUs
yepes Hynb. MakcuMansHoe U3MeHeHWe BbIXOAHOro HanpskeHus npu paboTe 6es Harpyskun 1 NpyM HOMUHaNb-
HoM Toke noTpebneHus YO He AOKHO NpeBbIWaTh + 2 % HOMUHANBLHOTO HANPSHKEHMS.

XapakTepUCTUKN UCTIBITaTENbHOro reHepartopa, npuseeHHble B 6.1, COOTBETCTBYHOT reHepaTopy C HU3-
KAM BHYTPEHHUM conpoTuBneHuem. [na ynpowleHnst npoueaypbl NPOBEPKU XapaKTepucTUKL reHepaTopa B
COOTBETCTBUM € 6.2 NPOBEPSIOT NMPU OTCYTCTBUN BHELLIHEN LIENW NOMHOMO CONPOTUBIIEHUS.

7 WUcnbiTaTenbHas ycTaHOBKa

Mpu ncnblITaHM Ha NOMEXOoYCTOMYUMBOCTb MOMUMO UCTBITATENBbHOIO reHepaTopa MoryT noTpebosaTtbcs
cneaylowme cpecTBa UCTIbITAHUA:

- aHanuMsaTop rapMoHUK U uHTeprapmoHuk rno IEC 61000-4-7 ansa npoepkn UCNbITAaTENbHOrO Hanpsixe-
Hust Ha Bxoae NO;

- ynpasnsiowee ycTpoicTBo Ans popmMnpoBaHnus BeIbBpaHHOW NocneaoBaTenbHOCTU COCTaBNAIOWNX
HanpshKeHus;

- NpUHTEpP U1 rpadonocTponTenb A58 AOKYMEHTUPOBaHMUS NocnenoBaTeNbHOCTU UCMbITAaTENbHbIX CUT-
Harnog;

- ocuunnorpad 4N KOHTPOSA HanpsbkeHust nutaHus Ha 0.

HekoTopble N3 3TUX yCTPOWCTB MOryT BbITb 06beaAnHEHbI B OAHOM Kopnyce.

MpuMepbl cXem UcnblTaTenbHON YCTaHOBKN NPUBeAEHbI HUXKE:

- Ha pucyHke 2 — ans oaHodasHoro MNO;

- Ha pucyHke 3 — ans TpexdasHoro NO.

8 MeTtoabl UCNbITaHUN

8.1 MnaH ucnbiTaHui
8.1.1 Knumartunyeckue ycnosus

Ecnu uHoe He yCTaHOBNEHO TeXHUYEeCKUMU KOMUTETaMU, OTBETCTBEHHbIMU 3a paapa60TKy obwux cTan-
AapToB U CTaHOAapTOB Ha nNpoadyKuuko, KnnMmaTu4veckue ycrnoBua B na60paTopvw| AOJDKHbI OTBeYaTb BCEM
npegenbHbIM 3HAYEHUAM, YCTaHOBTEHHbIM COOTBETCTBYHOWNMN UIFOTOBUTENAMU OANA beHKLI,VIOHI/IpOBaHVIﬂ
MO nucnbiTatensHoro o6opyp,oaaHM$|.

McnelTaHusa He MpoBOAAT, ecni Ha noBepxHOcT MO unn ncnelTateNbHOro reHepaTopa U3-3a NoBbILLEH-
HOW BMNaXXHOCTW BO3HWKAET KOHAeHcauna Brarn.

MpumeyaHwne—Ecnu CyWwecCTByIOT AOCTATOYHbIE OCHOBaHUA CHUTaTL, YTO ABNEeHue, OTHOCAWeecH kobnactm
NPUMEeHeHnsa HacToAwero ctaHaapTa, Bbi3biBaeTCA KNUMaTM4ECKMMKN YCNOBUAMKU, TO AaHHbIE CBEAEHNA OOSKHbI 6bITb
NPWHATHI BO BHUMAHNE TEXHUYECKUM KOMUTETOM, OTBETCTBEHHBIM 3a pa3paboTKy HacToswWero ctaHgapTa.

8.1.2 MnaH ucnbiTaHUn

Mepea Havanom UcnbITaHUS AaHHOro 06opyaoBaHUs AOMKEH BbITb NOArOTOBNEH NNaH UCNLITaHUA.

PekomeHayeTcA BkNoYaThb B MNaH UCNBITaHWIA criedytolume cBeaeHns:

- onucanue NO;

- MHhopMaLMA 0 BOSMOXKHBIX COEANHEHUAX (Pa3beMbl, 32XKUMbI U T. A1.), 0 COOTBETCTBYIOLWMNX kKabensx u
nepudepunHbIX yCTPONCTBAaxX;

- noTpebnaemasn MOLWHOCTL NOpTa 060pyAOBaAHUS NPU UCNBITAHUAX;

- NpeAcTaBUTENbHBIE PEXUMBI hyHKUMOHNpoBaHua MO ana nposeAeHUA UCNbITAHUNA;

- TUN UCNBbITaTENbHBIX YPOBHEN (YPOBHS);

- KpuTtepuu kavectsa dpyHKumMoHuposarHna O npunposeaeHn UCNbITAHUIA, KaK yCTaHOBNEHO B CTaHaap-
Te UNK 3a8BNEHO U3rOTOBUTENEM;

- onucaHue ucnbiTatenbHOW yCTaHOBKN.

MpunoTcyTcTBUM BCNOMOraTenbHOro 060pyaoBaHus 4ONyCcKaeTCa NpUMeHeHne UMMTaTopoB Ana obecne-
YeHusa pyHKuMoHUposaHua NO.

Nioboe yxyaweHne xapakTepucTUK NPU KaXKAoOM UCNbITaHUN AOMKHO BbITb 3adoukcnposaHo. KoHTponb-
Hoe obopyaoBaHue A0MKHO GbITb CNOCOGHLIM 0TOGpaXaTb cocTosAHWe pexuma dyHKuMoHuposaHua NO so
Bpems 1 nocne ucnblTaHnin. MNocne 3aBepLueHUs KaXXQon rpynnbl UCNbITaHWA cneayeT NPOBOAUTL COOTBETCTBY-
IOLLYI0 NPOBEPKY XapaKTepUCTUK.
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8.2 lNpoBegeHue UCNbITaHUNA

PucyHku 1a v 1b npueeaeHbl B pekomeHaaTeNbHbIX LeNsax Ans onTMMM3aLumn NpoaciKATENbHOCTU UCNbI-
TaHWs NPY BLICOKOI CTENEHN YBEPEHHOCTU B KavecTBe UcnbiTaHuin. UcnbiTatenbHble ypoBHU Npy NpoBeAeHUU
ucnbiTaHui BugoB «KombuHauum rapMoHuk» u «MepecTpoiika 4acToThbl» NPeBbLILIANT UCTIbITaTeNbHbIe YPOBHU
npuv NpoBeAeHUU UcnbITaHuin Buaa « OTaenbHbIe FapMOHUKNY .

8.2.1 UcnbiTaHMA NpyU BO3ANCTBUN KOMOUHaLUN FAPMOHUK «OrpaHU4eHHasi CUHycouaa»
U «TPeyrosnbH bI UM nynbc»

UcnbiTaHus npyu BO3AeNCTBUA KOMOUHALMW rapMOHUK AOMMKHbI GbiTb NPoBeAeHbl Ans «OrpaHUYeHHON
CUHYCOMAbI» W «TPeyroribHOro uMmysbca». MO A0MKHO GbITb UCNbITAHO AMst KaKAoN KOMBUHALIMM rapMOHIK B
COOTBETCTBMMU C Tabnuuamu 7 1 8 B TeveHne 2 MUH. BpemeHHble rpacouki cUrHanoBs Npy UCNbITAHUSAX «OrpaHu-
YEHHOW CUHYCOMAOW» N «TPEYrofNbHBIM UMMNYNBECOM» NOKasaHbl Ha PUCYHKaX 6 1 7 COOTBETCTBEHHO.

«OrpaHuyeHHasa cuHycounaar»

Ha rpaduke HanpsbkeHus B (byHKUMM OT BpeMeHWn kaxaas MofyBoSIHa COCTOUT M3 TpeX y4acTKoB
(cm. pucyHok 6):

- y4acToK 1 HaYMHAEeTCS OT HYNA U UMeeT CUHyconaanbHyro chopmy A0 AOCTKEHMUS 95 % NUKOBOrO 3HaYe-
Husa ana knacca 1, 90 % nukosoro 3HaveHua ansa knacca 2 n 80 % — ans knacca 3;

- y4acTok 2 npeacrasnsieT coboi NOCTOAHHOE HaNpsXXeHue;

- ydacTok 3 akBMBasieHTeH y4dacTky 1 (MmeeT cuHycouganbHyto chopmy).

B npouecce nposeAeHUs 4aHHOMO UCNbITAHUA CpeaHEeKBaapaTUNHOE 3HaYeHUe pe3ynbTUPYOLWEro cur-
Hana QOMKHO NoAAepKMBaTbCA Ha YPOBHE HOMUHANBHOIO HanpskeHns. To 03HaYaeT, YTo CUHycouaarnbHbli
y4aCcTOK BOHbI AOSMKeH ObITb yBENUYEH No amnnuTyae Ha koadhuumneHT K,, xak npeacTasneHo 8 Tabnuue 7.

Tabnwnua 7 — BpemeHHON rpadhuk curHana «orpaHMHYeHHasi CuHyconaay

'g:ﬁq:g::': HanpsixeHue HanpsikeHue Knace
DyHKumA (y4acTkm 1 1 3) (yuacTkn 11 3) PyHkumA (yqacTok 2) (yuacTok 2)

KeHuA Ky
0 <Jsin{ @ f)] 0,95 1,0133 u=UK;- V2. sin(wt) | 0,95 < |[sin(w )| <1 u=10,95UK; 2 1
0<|sin(wf)] <0,9 1,0379 u=UK,- \/E-sin(u)t) 0,9 <[sin(w)] <1 u= £0,9U:K; 2 2
0<|sin(wf)] £0,8 1,117 u=UK;- \/E-sin(o)t) 0,8 <[sin(w ()] <1 u= +0,8UiKs-+2 3
0<[sin(of) <X X u=UK - v2-sin(at) | X<[sin(wq)] <1 u= + XUiK¢-+2 X

Mprvmeyanue 1— Knaccol anekrpomarHnTHow o6cTaHoBkm 1, 2 1 3 onpegenexsl B npunoxeHum C.

Mprvmeyanue 2—[nsknacca X ypoBHW He pernameHTMpoBaHbl. [laHHble YPOBHM A0MKHbI GbITh yCTaHOBIE-
Hbl TEXHWYECKMMU KOMUTETaMMU, paspabarbiBalolmmMm cTaHaapTel Ha npoaykuunio. Mpu atom gna MO, nonyyaiowero nu-
TaHue OT O6LWECTBEHHBLIX pacnpeaenuTeribHbIX 3NEKTPUYECKUX CETEN HU3KOTO HaNPSXKeHUs, CNbliTaTerbHble YPOBHU
OOMKHb! ObITh HE HYKE YCTaHOBMEHHBIX Arisl Krnacca 2.

Mpwnmeyanune3— MakcumanbHoe oTknoHenue: Au = £(0,01U, - V2 + 0,005u).

«TpeyronbHbI UMNYNLC»
CurHan «TpeyronsHbld nMniynbc» copmupyeTcst nytem obaBneHUst AMCKPETHBLIX 3HayeHuin 3-iA u
5~/ rapMOHUK C COOTBETCTBYIOLLUMMU (ha30BbIMU CABUraMMU.

Tabnwnuya 8 — KombyuHaumsa rapmMOHUK « TPEYroNbHbIA UMITYIbC»

h 3 5 Knace
% Uy 4 %/180° 3 %/0° 1
% Uy 6 %/180° 4 %I0° 2
% Un 8 %/180° 5 %/0° 3
% U, X/180° X/0° X

MpwumedaHune1— Knaccol anekrpomariutHoii o6ctaHoBku 1, 2 n 3 onpegeneHsbl B NpunoxeHuu C.

MpwumeyaHwue2— Ansknacca X ypOBHU HE pernameHTUpoBaHbl. [laHHble YyPOBHM QONXHbI BbITb YCTAaHOBIE-
Hbl TEXHUYECKMMM KOMUTETamu, paspabaTbiBalowmmm craHgapTbl Ha npoaykuumio. Mpu atom ansa MO, nonyvaiowero
nuTaHve oT 06LWeCTBEHHbIX pacnpeaenuTenbHbIX SNEKTPUYECKMX CeTEN HU3KOTO HanPsPKEHWS, UCNbITaTeNbHbIE YPOBHU
DOMKHbI GbITb HE HUXKE YCTAHOBMEHHbIX A Kracca 2.
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8.2.2 Metopa ucnbitTaHuus «lMepecTponka YacToTbI»

CxeMbl UcTIbITaTeNbHON YCTaHOBKWN AN UCNbITaHus «[epecTpoiika yacToThl» NOKa3aHbl Ha PUCYHKaX 2 1
3. AMNnuTyaa cMrHanos Npu NepecTponke YacToTbl 3aBUCUT OT 3HAYEHUA YacToThl (CM. Tabnuuy 9 v pucyHok 5).
CKOpOCTb HeNpepbIBHON (aHaNOroBon) UnNu warosomn (L1 poBOn) NePeCcTPONKU A0SKHLI BbITh Takol, YTobbI
BpeMs NepecTpoiki B NOSIOCe YacToT, COCTaBMAOLWEN oaHy Aekaay, Obino He MeHee 5 MUH, Kak NoKasaHo Ha
pucyHke 5. MNepecTponka 4acToThl AOSMKHA NpeKpallaTbesl B TOUMKax HapyweHust hyHkuMoHuposaHua NO. B
KaXKOoM TOUKE OCTAHOBKW NPOAOIIKUTENBHOCTU UCTIBITAHUA A0MKHbI ObITb HEe MeHee 120 ¢.

MpwumeuaHune— Hapywenus moryt 661Tb 0GycnoBrneHsl Takke pe3oHaHcamu. CBeaeHus 06 3ToM SIBNeHnK
npuBeAeHb! B NpUnoXxexHuu B.

Ta6nunuya 9— UcnbiTatenbHble ypoBHU ana ncnbiTaHus «MepecTpomnka 4acToTbi»

LWar nameHenus

Monoca vactot Knacc 1 Knacc 2 Knacc 3 Knacc X
4acToThbl
f Af HcnbiTatenbHble UcnbiTaTenbHble McnbiTaTenbHbie UcnbiTatenbHble
yposHu, % U, yposHu, % U, ypostu, % U, yposHu, % U,
O710,33f, po 2f 0,1f; 2 3 4,5 OTKpbLITLIN
Ot 2f, po 10 f; 0,2f; 5 9 14 »
O110 fi po 20 £ 0,2f 4 4,5 9 »
O120fipo 30 f; 0,5f 2 2 6 »
O130fipo40f 0,5f, » » 4 »

Mpumedvanune 1 — Knaccol anekTpoMarHMTHon obctaHoeku 1, 2 n 3 onpeaeneHsl B npunoxeHun C.

Mpumevanune 2—[naknacca X ypoBHW HE pernaMmeHTMpoBaHsbl. [laHHbIe YPOBHU JOIXHBI BbiTh YCTaHOBNE-
Hbl TEXHUHECKMMMN KOMUTETaMK, pa3pabaTbiBalowmmmn cTaHgapTel Ha npoaykumio. Mpwu atom ans MO, nonyyatowero nu-
TaHue oT OBLWEeCTBEHHbIX pacnpeaenuTenbHbIX 3NeKTPUUECKMX CeTelW HU3KOrO HaNPsKeHUs], UCTILITAaTENbHbLIE YPOBHU
AOMKHbI BbITh HE HUXKE YCTAHOBNEHHbIX ANA Knacca 2.

8.2.3 OTpenbHble rapMOHUKU U UHTEPrapMOHUKU C 3afaHHON NOCNeA0BaTeNbHOCTLIO
MCnbITaTeNbHbIX YPOBHEN

B nonoce yactoT ot 2f; ao 40f; oTaenbHbIE CUHYCOMAAsbHbIE HANPSHKEHWUA ¢ aMnanTyaaMn B COOTBeT-
cTBUM ¢ Tabnuuamm 1—3 AOMkKHbI ObITb HamnoXeHbl Ha OCHOBHYIO cocTaBnsowyo U,. HanpaxeHue kaxaon
YacToThl MOAAlT B TeYeHne 5 ¢ ¢ NepepbiBOM B 04HY CeKyHAY A0 nepexoa K crneaytowein Yactore (CM. pucy-
HoK 4), Mpy 3TOM cpeHeKBaapaTNYHOe 3HaYeHNe pesynbTUPYIoLLEro HanpshkeHUs AOMKHO NoAAePKUBATLCA
MOCTOSAHHBIM Ha MPOTSKEH U BCEro UCTbITaHUS.

[na ncnelTaHns Ha yCTOMYUBOCTL K MHTEprapMOHMKaM B MONOCax YacToT, ykasaHHbIX B Tabnuuax4aun4b,
LIar U3MeHeHMs YacToThl yCTaHaBMNMBaOT B COOTBETCTBUM ¢ Tabnuuen 10. BozgelcTBue Ha kaxkaon yacTtoTe
OCYLLECTBNAIOT B Te4eHWe 5 ¢ cnepepriBoM B 1 ¢ 40 Nepexoaa K cneaylolen yactoTe, Npyu 3ToM cpeHekBaapa-
TUYHOE 3HavYeHWe Pe3yrbTUPYIOLEro HanpPsKeHUs AOMKHO NOAAEPKMBATLCS NOCTOSIHHLIM Ha NPOTSXKEHUN
BCEro ncrnbITaHus.

Tabnwuuya 10 — lar usmeHeHUs1 4acToThl ANsi MHTEPrapMOHUK U NocneaoBaTensHocTn MelicTepa

Monoca vacTtot LLlar nameHeHust 4acToThl
f Af
O7 0,33f; po 2f; 0,1f
Ot 2f; po 101, 0,2f;
Ot 10f; po 20f, »
Ot 20f; po 40f, 0,5f;

8.2.4 MNpumeHeHne nocnepgoBaTensHocTu MeicTepa

UcnelTanue Buga nocnegosatensHocTn Melictepa npumeHsitoT anst MO knacca 2. B xoade aToro ucnelita-
HWUA CKOPOCTb HEMNPEPLIBHOWM (aHaNMOroBOM) UM WaroBon (LMdpPOBOA) NepecTpoki YacToThbl AOMKHA ObiTh
Takon, YTobbl Bpemsl NepecTpoiiki B MONOCe YacToT, COCTaBNAoLWeR ogHy Aekaay, 6biro He MeHee 5 MUH, Kak
noKasaHo Ha pUCYHKe 5.

B 060u1x crnyvasx aMmnanTyabl HANOKEHHbIX UHTEPrapMOH MK AOMKHbI COOTBETCTBOBATL 3HAYEHNAM, yCTa-
HOBIEeHHbIM B Tabnnue 11.

10
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Tabnuuya 11— UcnbitatensHble ypoBHU st nocnegoBarternisHocTn Meiictepa

LLlar uamexeHus
Monoca vactor Knacc 1 Knacc 2 Knacc 3 Knacc X
4acToTbl
f Af UcnbiTatenbHble UcnbiTatensHble UcnbiTatensHble UcnbiTatensHble
yposHu, % U, ypoBtu, % U, yposHu, % U, yposHu, % U,
Ot 0,33f, po 2f; 0,1f WenbiTanusa 3 4 OTKpbIThIN
He NPOBOJAT
Ot 2f, g0 10 £ 0,2f, To xe 9 10 »
OT10f,po 201, » » 4500/f 4500/f »
OT120f,po40f, 0,5f; » » » »

8.2.5 MNpoeepeHue ucnbiTaHut MHorodgasHoro UO

MpuuncneiTaHuax MHorodasHoro NO (cM. pucyHOK 3) HanNpPsXKEeHNS rapMOHUK UM MHTE PrapMOHUK NoaaoT
Ha 3a)KUMbl «asHbIi NPOBOAHUK — HEUTpanbHbii NpooaHuk» MO ogHoBpeMeHHO BO Bcex (hasax, npuyem
rapMOHUKN Ha 3aXknuMax «pasHblil NPOBOAHWK — HENTparibHbIAN NPOBOAHUK» BO Beex chazax MO AOmKHBI UMETb
OVH 1 TOT e ha30BbiA CABUT MO OTHOLLEHUIO K OCHOBHBIM COCTaBISAIOLLMM HanpsbKeHus B kaxaon dasze. 3710
03HavaeT, 4To, 3a UckYeHneM ¢asosoro casura 120°, hopMbl CUrHaNOB 0ANHAKOBbI, YTO OGLIYHO UMeeT
MECTO B CETSAX HU3KOrO HanpsiKeHusl.

CneacTerem Takoro noAaxoaa sIBfseTcs To, YTO UCNbITaTenbHbIA reHepaTop AOITKEeH UMETb 3aXXnM s
HeWTpanbHOro NPoBoAa Ha ero BbIXOAE, U B HEM He AonycKaeTcA NPUMEHsITb MHOrodasHbIi BbIXOAHOWN TpaHe-
dopmaTop, NockonbKy oH He obecneunsaeT npeobpasoBaHust oaHOa3HOro HanNpsHkeHUA B TpexdasHoe.

MocnepnHee ykasaHue He OTHOCUTCSI KMHOrogpasHoMy 060py0BaHMIO, HEe UMeIoLLEMY COeAUHEHUS C HEe -
Tpanbto, rae UCNbITaHUA ¢ TpexdasHLIMU HANPSKEHUSIMUA FapMOHUK He TpebyeTcs.

9 OueHKa pe3ynbTaToB UCMNbITaHUNA

PesynbTaTbl UCMIbITAHWUIA AOMKHbI BbITb KNaccnuLMpoBaHbl ¢ TOYKU 3peHNUA NpekpaLleHNUs BbINOIHEHUS
hyHKLMM UK yXyaLeHns kadecTsa hyHKLMOHUpoBaHus MO B cpaBHEHUM ¢ ypOBHEM KadecTBa (hyHKLMOHUPO-
BaHUsi, onpedeneHHbIM ero U3roToBUTENeM, 3aKa34nmkoM UCMbITaHUS MU COornalleHnemM Mexay U3roToBuTe-
neM 1 nokynaTenem NpoayKLUmm.

PekomenayeTcs crniegytoLas knaccuukaums:

a) HopMarbHOoe Ka4ecTBO hyHKLMOHMPOBaHWSA B Npedenax, yCTaHOBIEHHbIX N3rOTOBATENEM, 3aKasqun-
KOM UK nokynaTtenem;

b) BpemeHHoe npekpalleHue BbINOMHEHUA BYHKLUM 1K yXyaLeHue KavecTBa (PYHKLUOHNPOBaHUS,
KOTOpbIe UCYe3aloT nocre npekpaLleHns Bo3AenCcTBUSA MOMeX, C BOCCTaHOBIEHUEM HOPManbHOrO (PYHKLMOHU-
poBaHus MO 6e3 BMeLLaTenbCcTBa onepaTopa;

C) BpeMeHHoe npekpalleHne BbINOMHEeHW hYHKUMU nnn yxyaleHue KadecTBa pyHKUMOHMPOBaHMS,
KoppeKuus KoTopbix TpebyeT BMellaTenLCcTBa oneparTopa;

d) npekpalleHue BbINoNHeHUs OYHKLAN UK YXYALIEHUE kadecTBa (PYHKLMOHUPOBAHUSA, KOTOpbIe He
SIBAAOTCA BOCCTAHABMMBAEMbIMU 13-32 NOBPEXAeHUs1 060pya0BaHUsS UNWU HapyLUeHUs NporpamMmMHoro obec-
neyYeHnst, U1 NoTepu AaHHbIX.

B TexHn4eckon JOKYyMEHTaLMN N3roTOBUTENA MOTYT BbITb ycTaHoBMeHbl Bo3aencTeust Ha MO, koTopble
MOryT paccMaTpmuBaTbLCA Kak He3HauMTenbHble 1, cnegoBaTenbHO, 4oNyCTUMBIE.

[aHHas knaccudmkaLms MoxeT 6blTb UCNOMb30BaHa B Ka4eCTBE PYKOBOACTBA NPU onpeaeneHnn Kpute-
pueB kavectsa (PyHKLUMOHUPOBAHUSA TEXHUYECKMMU KOMUTETaMW, OTBETCTBEHHbIMK 32 pas3paboTky obLumx
CTaHAapToB, CTaHAAPTOB Ha NPOAYKLMIO U CTaH4apTOB Ha rpynnbl 0AHOPOAHOMN NPOAYKLMN, UMK B KauecTBe
OCHOBbI 4111 COrnaLleHNs 0 KpUTEpUaX kavecTsa PyHKLMOHUPOBAHUS MEXAY U3rOTOBUTENEM U NokynaTtenem,
ecrnn, Hanpumep, He CyLLEeCcTBYeT NpuMeHMoro obLuero ctaHAapTa, cTaHaapTa Ha NPoAyKLUMIo Uy cTaHdapTa
Ha rpynny ogHOpPoAHON NpoayKLMK.

10 OTyeT 06 UCNbITAHUAX

OT4eT 06 NcnbITaHUSAX AOMKEH copepxaTtb Bce cBefeHus, Heobxoaumele ans BOCnponsseaeHns UCnbl-
TaHus. B YyacTHOCTW, 4OMKHO BbITh OTpaXeHo crnegytoLllee:
= NYHKThI, YCTaHOBJI€HHbIE B NNaHe NcnblTaHWUIA, Kak ykasaHo B pasaene 8 HacTosIwero CTaHaapTa,;
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PurcyHOK 1a — ANropvTM NPOBEAEHUS UCTIbITAHUIA 4151 KNACCOB 3/1EKTPOMAarHUTHO 06CTaHOBKM 112

PucyHok 1 — Anroputm npoBeAeHns ncnbITaHuin

- ngeHtudmnkauymsa MO n noboro ceA3aHHOIO ¢ HUM 060pyA0BaHNA, HanpuMmep abpuyHas mapka, Tmn
npoayKuuun, cepuiiHbiii Homep;

- ngeHTUdmnKaumsa mcnoiTatesibHOro obopyaoBaHus, Hanpumep dabpuyHas Mapka, TWn MNPOAYKUWM,
cepuiiHblli Homep;

- Nobble ocobble yCnoBuA 06CTaHOBKM, B KOTOPO 6bIJI0 NPOBEAEHO MUCMbITAHNE, HANMPMMEpP 3KPaHMpPO-
BaHHOE NomeLlleHne;
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PucyHok 1b — Anroputm npoBeAeHWst UCMbITaHWiA 415 K1acca 3/1eKTPOMarH1THOM 06CTaHOBKM 3
PucyHok 1,nmct 2

- Nto6ble ocobble YCNoBUS, HEOBX0AMMbIe A1 06ecrneyeHnss NPoBeaeHNs UCTbITAHUS;

- YpoBEHb KauecTBa (DYHKLUMOHNPOBAHUSA, YCTAHOB/EHHbI U3TOTOBUTENIEM, 3aKa3UMKOM UCMbITAHUS NN
nokynaTtenem;

- YPOBEHb KauecTBa (PYHKLUOHNPOBAHMS, YCTAHOB/EHHbI B 06l EeM CTaHAapTe, cTaHAapTe Ha NpoaykK-
LMo WU B CTAHAAPTE Ha rpynny oAHOPOAHON NPoAyKLMK;

- no6ble Bo3aeiicTBMsA Ha MO npu ncnbiTaHuu, HabnogaeMblie B TeHeHWe 1 Noc/e npekpaleHns Bo3aei-
CTBUSA MOMEXU, U A/INTENbHOCTL HAabNo4eHNs 3TUX BO3AECTBUI;

- 060CHOBAHME pELUEHNs «COOTBETCTBYET/HE COOTBETCTBYET» (OCHOBAHHOE Ha KPUTEpWUM KadvecTBa
(PYHKLUMOHMPOBAHWS, YCTAHOB/IEHHOM B 06LLEM CTaHAapTe, cTaHAapTe Ha MPoAyKUMI0 WK B cTaHaapTe Ha
rpynny of4HOPOAHOM NPOAYKLMUW, UMK B COTIALLEHUN MEXAY U3rOTOBUTEIEM 1 NOKynaTenem);

- no6ble 0cobble YCNOBMSI UCMOMb30BaHWS, HanpUMep AMHA WUAKM TN Kabens, aKkpaHupoBaHue uaun
3a3em/sieHune, yCnoBus yHKLUMOHNPOBaHUs MO, KoTopble HE06X0AUMbI A1 AOCTUXKEHUS COOTBETCTBUS.



rocT
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QnekTpuyeckas
ceTb

IEC 61000-4-13—2016

PucyHok 2 — Mpumep ncnbiTaTeIbHOM YCTaHOBKMU 47151 04HOA3HON ceTn

eHepaTop chopmbl

CUrHa10B
NCTOYHMK
nepemMeHHoro Toka 1
Q a
MCTOYHMK
nepemMeHHoro Toka T L2
MCTOYHMK L3
nepeMeHHOro Toka -—r
N
a

0 a

CpeacTsa u3MepeHuii

PucyHok 3 — Mpumep UcnbITaTeIbHO YCTaHOBKN AN TpexdasHol cetu

PE



FOCT IEC 61000-4-13—2016

Uh, Hovep 1
Uh, Homep 2
Uh, Homep 3

1 1

MpumeyaHune — CpegHekBagpaTMyHOE 3HAYEHME HaNPSXeHUs MOALEPXKUBAETCH MOCTOAHHLIM B TeyeHue
BCEX MCNbITaHWI Ha yCTOﬁ'-IVIBOCTb K TapMOHUKaM.

PucyHok 4 — VicnbiTaTenbHasa nocsefoBaTtes/ibHOCTb A1A OTAE/bHbIX FAPMOHNK

MpunmeyaHune — Un— 3HauYeHUE Ha/IOXKEHHbIX FAPMOHUK, %.

PucyHok 5 — Mprmep NepecTpoiiki YacToTbl NPY UCTbITaHUN
(Hanpumep,o060pyaoBaHue knacca 1no Tabnuue 9)

15



FOCT IEC 61000-4-13—2016

Mpumepbl ana /| =230 B
Ona knacca L

/C, = 1,0133;

aMmnnnTyga HanpsxeHus 2 = 329,6 B, HanpshxeHue nnockoii yactu 0,95 n2=313,1 B.
[na knacca 2:

K2=1,0379;

amnauTyga Hanpshkenna UNK272 = 337,6 B, HanpshkeHne nnockoit yactm 0,9 UNK2/2 = 303,8 B.
[na knacca 3;

/C, = 1,1117;
amnanTyga HanpsbkeHns 1/, K3/2 = 361,6 B, HanpshkeHue nnockoi yactu 0,8 UNK3J2 =289,3 B.

PucyHok 6 — ®opma curHana «orpaHu4yeHHasi cuHyconga»
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Mpumep oA knacca 3:

U =230 B (cpegHekBagpaTuyHoe 3HadyeHue) (pesynbTupytoLee HanpskeHue);
/1 = 229 B (HanpsbkeHWEe OCHOBHOW COCTaBNSOLLEN);

TpeTba rapMmoHuyeckas coctasnawwas: 8 % U J180°

MaTan rapMmoHuYyeckas coctasnsatowas: 5 % L, /0°.

PucyHok 7 — dopma curHana «TpeyrosibHblii UMMY/be»

17



rocT IEC 61000-4-13—2016

Mpunoxenve A
(cnpaBouHoe)

Llenb NnoNHOro conpoTUBNeHUA MeXxay UCTOYHUKOM HanpsixeHua u MO

BONbWMHCTBO UCMBITATENBHBIX FEHEPATOPOB MMEIOT KPaHEe HM3KOE BLIXOAHOE CONPOTUMBNEHUE, 6nn3koe K Hynio,
KOTOPOE HE BbI3bIBAET TPYAHOCTEN NPU NPOBEAEHUM UCTIbITAHWIA. BMecTe ¢ Tem TeEXHUYECKMe KOMUTETLI, paspabaTbiBaio-
wMe cTaHaapTbl Ha NPOAYKUMIO, MOTYT CYECTb HEOOXOAMMBIM NPUMEHUTL FEHEPATOP C U3BECTHLIM BLIXOAHBLIM MOSHBLIM
COMPOTUBMNEHNEM ANA BLIABNEHNSA BO3MOXKHBIX PE30OHAHCOB MeXAY NMHMUen anektpormtanuna n NO, kotopbie moryT 6uiTb
06ycrnoBneHbl rapMOHMKaMK; LierMb NONTHOTO CONpoTUBIEHNs ceTy npeanoxexHa B IEC 60725.

B pesynbTaTte o6pasoBaHnsa pesoHaHcHoOro LC-koHTypa 3a cHeT NONHOro CONPOTUBIEHNS NTIMHUN 3NEKTPONUTaHNUS 1
KoHAeHcaTopa (KOHAEHCaTOPOB), NPUMEHSIEMOIO B KOHCTPYKLUMK MO, MOryT BO3HUKHYTb pE30HaHChI, BO36y)xaaemMble rap-
MOHUKaMM HanpsixeHusi. 3T pe30oHaHCHI MOTYT OKa3blBaTh BNUsIHWE HA PyHKUMoHupoBanue NO.

MoaToMy BO3HVMKaeT HEeOoGXoOAMMOCTb B MPUMEHEHUM BCTIOMOraTeNnbHOW LienU MONHOTO CONPOTUBNEHUS MexXay
MCTOYHMKOM Hanpsi>KEHUIM OCHOBHOW cocTaensowen n rapmoHnkm NO. CeteBbie aHomanbHble 3¢hekTbl, BEPOATHO, MOTYT
NPONCXOAUTL N3-3a BO3AENCTBUA TAPMOHMK HU3KOTO NOPSAAKA NP AOCTATOYHO BbICOKOM HanpshKeHNK, KOraa oHu Bo3byxaa-
0T 3TV PE30HAHCHbIE Lienw.

Onsi obHapy>XeHusi pe3oHaHCHbBIX SBNEHUN, BO3Oyx4aeMbIX rapMOHUKaMM, B UCNbITATENBHYIO YCTAaHOBKY MeXAay
MCTOYHMKOM anekTponmTanmsa n IO moxeT GbiTb BKIOYEHa Lienb NOJTHOIO CONnpoTUBITeHNs ¢ napameTpamu no IEC 60725:
Z=(0,24 +j - 0,15) Om B chazHom npoBogHuke u Z = (0,16 + j - 0,10) Om B HeMTpanbHOM NPOBOAHUKE Ha YacToTe 50 'y,

PenpeseHTatveBHoe nonHoe conpoTueneHune ansa cetu 60 [y cneyiowee:

- Ans HanpsixeHnsa 120/208 B: Z= (0,10 + - j0,04) Om B chaszHom npoBogHuke u Z = (0,10 +j- 0,03) Om B Hew-
TpanbHOM NPOBOAHVKE;

- AnstHanpsixeHusa 347/600B: Z = (0,29 + j- 0,07) OmB chasHom npoBogHuke n Z = (0,30 + j- 0,04) Om B HeWTpanb-
HOM NPOBOAHMKE.

TexHuueckue komuteTsl, paspabaTbiBalolWwme cTaHdapTbl HA NPOAYKUMIO, MOMYT YCTaHOBWUTL AONOSNHUTENbHbIE
UCMBITAHNA C NPYMEHEHNEM LIENEW C APYTMMMW 3HaYEHUAMM NOAHOTO CONPOTUBIIEHNS, NMPEACTABNAOLWUMN MHTEPEC B OTHO-
LUEHVV B3aMMOOEWCTBUS SMTEKTPUHECKUX CETEN U Nogkniayaemoro K Hum MO koHkpeTHOro Buaa.
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MpunoxeHne B
(cnpaBo4Hoe)

Touka pe3oHaHca

CuunTaloT, 4TO TOYKa pe30oHaHca MMeEeT MECTO, ECMNY TOK FapMOHMKU UITM MHTEPrapMOHWKM NMPY NOCTOAHHOW amMninTy-
A€ HaNPsKEHNA rapMOHUKN JOCTUIaeT MaKCMMAanbHOIO 3HAYEHNUs Ha YacToTe f, M TOKyMeHbaeTcs Ha 3 Ab B nonoce vac-
TOTOT f, A0 1,5, .. PE30HAHCHBIE YaCTOThI MOTYT BbI3bIBATh 3HAYMTENBHbBIE HAPYLLEHMS BCNeACTBNE BblAENEHNA Tenna.
TennoBble 3deKTbl B HACTOSILLEM CTAaHAAPTE HE YUUTHIBAKOTCS.

B ﬂpaKTMHeCKOVI AeATenbHOCTU pe30HaHChI 0Cco6EeHHO YaCTO BO3HMKAIOT Ha BbICLLMX YacTOTaXx.

Tpumep — Hazpy3koil mpaHcghopmamopa siensiemcs koHOeHcamop. Hanuvue kondeHcamopa npusodum K
803pacmaHulo moka mpaHcghopmamopa npu noebiweHuu yacmomai. Ecnu undykmueHocms paccesiHusi mpaHc-
¢ghopmamopa coeMecnmHO ¢ KOHOeHCcamopoM cozdaem yc108ust 07155 BO3HUKHOBEHUS] pe30HaHca, MoXXxem umMmems
mMecmo nukosoe 3HavyeHue moka. [lpu danbHeliwem nosbiWeHUU Yacmombl MOK mpaHcgpopmamopa 6ydem
YMeHbWambCsi.

Toku 2apMOHUK U UHMEepP2apMOHUK MO2ym ebi3bisamb G0NO/IHUMENbLHOe paccesiHue 8 mpaHcgopmamope.
B peaynbmame moxem umems Mecmo yxyduweHue hyHKyuoHupogaHusi U0.

Tennosesbie a¢hghekmebl, 8bi38aHHbLIEe 803pacmarowWuM paccesiHueM, K o61acmu nNpuMeHeHUsI HacMosiW,e2o
cmaHOapma He OMHOCSIMCS.
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MpwvnoxeHne C
(cnpaBouHoe)

Knaccbl 3ne|crpomar|-w|T|-|0|7| 06CTaHOBKMU

B cooteeTtcTeuu ¢ IEC 61000-2-4 onpeaerneHsl crieqytowme Krnaccbl 31eKTpoMarHuTHon o6¢cTaHoBKN.

Knacc1

[aHHbIN KNacc NPUMEHSIETCH K 3NEKTPOMAarHUTHOW 0OGCTaHOBKE B 3alLMLLEHHBIX CUCTEMAX 3NeKTpocHabXeHus n
XapakTepusyeTcs YpOBHSIMM 3MNEKTPOMarHUTHOW COBMeCTMMOCTM 6ornee HWU3KMMWM, YEM YPOBHM 3NEKTPOMarHUTHON
COBMECTUMOCTU B CUCTEMAX 3NeKTpocHabxeHus obluero HasHaueHus1. Knacc 1 cootBeTcTBYET NpuMeHeHuio MO, Bocnpu-
MM4YMBOFO K NOMEXam B MUTAIOWEW CEeTH, HanpuMmep KOHTPOIbHO-U3MepuTenbHoro nabopatopHoro obopyaoBaHus,
OTAENbHBIX CPEeACTB  YNPaBNeHusl TEXHONOMMYECKMMM TMpoueccaMnm u  CPeAcTB  3almThl, HEKOTOPbIX BWAOB
BblYMCINTENBHON TEXHUKU U T. A1,

MpumeuvaHwnsn

1 Knacc 1 aneKkTpoMarHMTHom o6¢cTaHOBKM 0ObIMHO COOTBETCTBYET NpuMeHeHunto MO, koTopoe TpebyeT 3awmTsl ©
nomMowysto cuctem 6ecnepebonHoro nutanus (CBIT), dunbTpoB MNM yCTponcTe NoAaBNeHNs CETEBLIX NOMEX.

2 Mpw ucnone3aoeanumn CBI1 ¢ BbICOKMM YPOBHEM NCKAXXEHNI BBIXOAHOIO HANPSHXKEHUS MOXET ObITh peKOMEeHA0BaH
Knacc 2.

Knacc 2

JaHHbIl Knacc NpUMeHseTCA K 9NeKTPOMarHUTHoM o6¢cTaHoBKe B MecTax obuwero npucoeguHeHnsi 1 06bIMHO B MeC-
Tax BHYTPEHHEro NpucoeamHeHns Ansa NPOMbIWNEHHbIX yCroBun akcnnyartauum NO. YpoBHM 3NeKTPOMarHUTHOM COBMEC-
TUMOCTV A8HHOIO Knacca WOESHTUYHblI YPOBHAM ANSA CUCTEM 3nekTpocHabxeHusa obwero HasHauvenus; noatomy KO,
npegHasHaveHHoe ANs NOAKMIOYEHNA K 3NeKTPUHECKUM CETSM OBWEro Ha3Ha4veHUs, QONYCKaeTCA K NPUMEHEHUIO B YCNO-
BMSIX J@HHOIO Kracca NpoMbILLIIEHHOW 3NEeKTPOMarHMTHOW O6CTaHOBKMK.

Knacc 3

JaHHbIN Knacc 3NekTpoMarHUTHoOW 06CTaHOBKU NPUMEHSIETCSI TOJBKO B MECTaxX BHYTPEHHENO NPUCoeanHeHUs! B Npo-
MbILLIIEHHbIX YCNOBUSIX 3kcnnyaTauumu. OH nmeeT Goree BbICOKME YPOBHU 3MEKTPOMarHMTHON COBMECTUMOCTHM NO CpaBHe-
HUIO C YPOBHAMU Kracca 2 B OTHOLWEHUM 3NEKTPOMArHUTHBIX NOMEX HEKOTOPbLIX BUAOB. JNeKTpoMarHuTHan o6cTaHoBKa
AomkHa BblTb OTHECEHa K Knaccy 3 B TOM criyyae, ecrim UMeeT MecTo Nio6oe 13 creayowmx yenoeun:

- MUTaHue BonbLUel YacTu Harpy3kM OCYLLECTBNSETCA Yepe3 npeobpasoBateny;

- UCMONb30BaHUeE 3NEKTPOCBAPOYHOIro 060pya0BaHus;

- YacTble NyCcKW anekTpogsuratenei GonbLWoN MOLWHOCTH;

- peskne U3MeHeHUsl Harpy3oK B CETSIX.

MpumevaHwusn

1 MNpw PYHKUMOHMPOBAHUUN HEKOTOPLIX 0O6pPa3LOB NPOMBILLNEHHOIO 060PYAOBaHUS, TAKMX KaK AYrOBblE NeYn U MOLL-
Hble NpeobpasoBaTenu ¢ NUTaHWeM OT OTAENBLHOIO huaepa, HacTo CO3JATCs NOMEXU, NPEBbIWALWMNE YPOBHWU, COOTBET-
CTBYIOLLME Knaccy 3 ()kecTkas anekTpoMmarHMTHas obctaHoBka). B Takmx cneumanbHbIX Criyqasx ypoBHU 3NEKTPOMarHU THOM
COBMECTUMOCTU JOSKHbI BbITb COrMacoBaHbl.

2 Knacc 9neKkTpoMarHUTHoW 06CTAHOBKM AN HOBbIX MPOMBILWIIEHHBLIX NPEANPUATUIA UNK NPU MOAEPHU3aLUN
CYLECTBYIOWMNX HE MOXET ObITb OnpeAeneH 3apaHee, U Npw ero onpefereHnum creyeT yHUTbiBaTh XapakTePUCTUKN NPUMe-
Haemoro MO n TeXHONorMueckmx NpoLEeCCoB.
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Mpunoxenne A
(cnpaBouHoe)

CBefeHus o COOTBETCTBUU CChINIOYHbIX MeXayHapoaHbIX CTaHA2PpTOB
MeXrocygapcTtBeHHbIM cTaHAapTaM

Ta6nwuua OA1

OBosHaveHue mexayHa-

CTeneHb COOTBETCTBUS O603HaueHne ¥ HaMMEHOBaHWEe MeXrocyapCTBEHHOMO cTaHaapTa
pofHoro cTaHaapTa
IEC 60050-161 — <"
IEC 61000-2-2 — xx
IEC 61000-3-2 MOD FOCT 30804.3.2—2013 (IEC 61000-3-2:2009) «CoemecT-

MOCTb TEXHUYECKUX CPEACTB 3reKTpoOMarHMTHas. 3Mmmceus rap-
MOHUYECKMX COCTABIMAOLLMX TOKA TEXHUHECKUMU CPEACTBaAMU C
noTpebnsembIM TOKOM He Gonee 16 A (B ogHon dase). Hopmbl n
MeToAbl NCMNbITAHUIN»

IEC 61000-4-7 MOD FOCT 30804.4.7—2013 (IEC 61000-4-7:2009) «CoBmecTu-
MOCTb TEXHUYECKUX CPEACTB sreKkTpoMarHuTHas. Obee pyko-
BOACTBO M0 CPEACTBAM UIMEPEHUI N USMEPEHNSAM raPMOHUK U
MHTEPrapMOHWK Ansl CUCTEM 3MEeKTPOCHabXeHNa 1 nogkiovae-
MbIX K HAIM TEXHUYECKUX CPEACTBY

* COOTBETCTBYIOLMIA MEXTOCYAAPCTBEHHBIV CTaHAapT oTcyTcTByeT. [lo ero npuHATUS pekoMeHayeTcsl UCNoNb30-
BaTb pycckosiabluHyto Bepcuio IEC 60050-161:1990 ¢ MameHennem 1 (1997 r.) n nepeBoa Ha pycCkuii si3bik ameHeHus 2
(1998 r.), NameHeHmnn 3 (2014 r.), Namerenus 4 (2014 r.) n amenennn 5 (2015 r.) ykazaHHOro MeXayHapOAHOro CTaH-
gapra.

** COOTBETCTBYIOWNIA MEXIOCYAapPCTBEHHbINM CTaHAApPT OTCYTCTBYET. [0 ero NpuHATUSI pEKOMEHAYETCH UCTIONBL3O-
BaTb NEPeBOA HA PYCCKUI 53bIK AAHHOTO MeXAYHapOAHOIo cTaHaapTa.

MpwumeyaHune— B HacTosweln Tabnuue UCNONb30BAHO Cneaylollee YCNOBHOE 0603HauYeHe CTeneHn CooT-
BETCTBUA CTAHAAPTOB:
- MOD — moamndumumpoBaHHbie CTaHAAPTLI.

' B Poceuiickoit ®epepaumu gencteyet FOCT P 50397—2011 (MOK 80050-161:1990) « COBMECTUMOCTb TEXHUYEC-
KMX CPEACTB MeKTPOMarHuTHasn. TepMuHbl M onpeaeneHusi».
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IEC 60068-1

IEC 60725

IEC 61000-2-4

61000-4-13—2016

Bubnuorpadua

Environmental testing — Part 1: General and guidance

(WcnbiTaHve Ha Bo3gencTBME BHEWHUX (hakTopoB. YacTb 1. OGWwue NonoxeHVs U PyKOBOACTBO)
Considerations on reference impedances for use in determining the disturbance characteristics of

household appliances and similar electrical equipment

(PaccmoTpeHue 3TanoHHbIX NOMHbLIX CONPOTUBNEHUI AN NCNOMb30BaHUS NPV oNpeaeneHnm Xxapak-

TEPUCTUK NOMeEX OT ObITOBbLIX NPUBOPOR M aHANOrMYHOIO ANEKTPUYECKOro obopyaoBaHUs)
Electromagnetic compatibility (EMC) — Part 2: Environment — Section 4: Compatibility levels in

industrial plants for low frequency conducted disturbances

(BnekTpomarHuTHas COBMeCTUMOCTb. YacTb 2-4. SnekTpomMarHutHas o6¢cTaHoBKa. YPOBHY COBMEC-

TUMOCTU ANA HU3KOYaCTOTHBIX KOHOYKTUBHbBIX MOMEX Ha NPOMbILWMEHHbIX I'Ipe,EI,I'IpVIHTVIHX)
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