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Mpeancnoeue

Llenw, ocHOBHLIE NPUHLMMBLI M 0BLKMe NpaBuna npoBedeHnsa paboT No MeXrocyqapCTBEHHOW cTaHgap-
Tusaumm yctaHosnedbl FOCT 1.0 «MexrocynapcTeeHHas cucTeMa cTaHaaptuaaumu. OCHOBHbBIE NMONOXKEHUA»
1 FOCT 1.2 «MexrocyaapcTBeHHasa cuctema ctangapTtusauuv. CTaHaapTsl MeXrocyaapcTBeHHbIe, npaBuna
M pekoMeHZaLuKn No MexrocyaapcTBeHHON cTaHdapTusauuun. Mpaeuna paspaboTku, NPpUHATUS, 0BHOBNEHWS
M OTMEHbI»

CeeneHus o cTaHgapTe

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

2 BHECEH locynapcTBeHHBIM KOMWTETOM MO cTaHaapTu3auunn Pecnybnuku Benapych

3 NMPUHAT MexrocyoapcTBeHHLIM COBETOM MO CTaHAapTu3auuum, MeTponorum u cepTudurkaumm
(npotokon ot 31 okTabps 2022 r. Ne 155-M)

3a NMPUHATKE NporosiocoBanu:

KpaTkoe HaumeHoBaHue CTpaHsi Kog crpatsl CoKpalleHHOE HaMMEHOBAHUE HALMOHANBHOro opraHa
no MK (MCO 3166) 004—97 no MK (MCO 3166) 004—97 no craHpapTuaaunm
ApmMeHuns AM 3A0 «HauwoHanbeHbIM OpraH Mo craHgapTv3auuu u
meTponorumy» Pecnybnuku ApmeHua
Benapycb BY locctanpapt Pecnybnuku benapyck
Kvpruznsa KG Kblprelactangapt
Poccus RU Poccrangapt
Y3bekucTaH uz Y3beKcKoe areHTCTBO MO TEXHUYECKOMY peryrnipoBaHuI0

4 lMpukasom ®egepanbHOro areHTCTBa MO TEXHWYECKOMY PEerynvpoBaHWi0O W MEeTPoSioruM  oT
29 aprycta 2024 r. Ne 1134-cT mexrocygapcTBeHHbld ctaHgapt MOCT IEC 61000-4-9—2022 sBegeH B
OencTBMEe B Ka4ecTBe HauwuoHanbHoro ctaHgapta Poccuiickon ®epepaunn ¢ 1 ceHtabpa 2025 r. ¢ npaBom
OOCPO4YHOTO NPUMEHEHMUSA

5 Hactoawwmi ctaHgapT MgeHTUYeH mexagyHapogHomy ctaHgapty |IEC 61000-4-9:2016 «3nektpomar-
HUTHasa coBmecTuMocTe (BMC). Hactu 4-9. MeTogbl McnbITaHUi U namepeHuin. MicnblTaHue Ha yCTOMYMBOCTb
K MMNynbCcHOMY MarHuTHomy nonto» («Electromagnetic compatibility (EMC) — Part 4-9: Testing and measure-
ment techniques — Impulse magnetic field immunity test», IDT).

MexgyHapoaHeli cTaHgapT paspabotaH MNMogkomuTteTtom 77B «BbicOKOYacTOTHBIE SBNEHWUs» TexHuye-
CKOro KoMuTeTa no ctaHgaptusaumm TC 77 «3nekTpomarHMuTHasa coBMecTUMocTb» MexayHapogHon anekTpo-
TexHu4eckon komuccum (IEC).

Mpy NpUMeEHeHWKM HacTosWero cTaHgapTa peKoMeHAyeTca UCMONb30BaTh BMECTO CChINTOYHbIX Mexay-
HapoOHbIX CTAaHAaPTOB COOTBETCTBYIOLLME UM MEXKIOCYAapCTBEHHbIE CTaHA4ApThl, CBEAEHNS O KOTOPLIX Npu-
BeAeHbl B JOMNOMHUTENbHOM npunoxeHun JA

6 B3AMEH IOCT IEC 61000-4-9—2013
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HHgpopmayus o eeedeHuu 8 delicmsue (npekpauwjeHuu delcmeus) Hacmosaweao cmaHdapma u uame-
HeHUl K HeMy Ha meppumopuu yKkasaHHbix ebiuie 2ocydapcme nybnukyemcs e ykasamensx HauuoHambHbIX
cmaHdapmos, uzdasaemsix 8 amux 2ocydapcmeax, a makxe 6 cemu MiHmepHem Ha calimax coomeemcmesy-
OWUX HaUuUOHaIbHbIX 0p2aHoe Mo cmaHdapmu3ayuul.

B crniyyae nepecMompa, U3MEHEHUS UnU OmMMEHbI Hacmosiuje2o cmaHdapma coomeemcmeyroLyas
uHpopmayus 6ydem onybrnukosaHa Ha ohuyuanbsHoM uHmepHem-catme MexeaocydapcmeeHHo20 cogema
rno cmarndapmu3ayuu, Memponoauu u cepmudghukayuu e kamanoze «MexaocydapcmeeHHbie crmaHdapmabi»

© IEC, 2016
©® Odopmnenune. ®IBY «AHCTUTYT cTaHgapTulauumn», 2024

B Poccuiickon ®eaepalmm HAacTOALWMA CTAHAAPT HE MOXKET ObiTh MOMHOCTLIO UMK
YaCcTMYHO BOCMPOM3BEAESH, TUPAXKMPOBAH M pacnpocTpaHeH B KayecTee ouumansHoro

n3gaHna bes pas3pewleHusn (DE,D,EDEHI:HOTO areHTCTBa rno TeXxHN4eCKoOMy perynmpoBaHUIO
n meTponornun

i
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BeegeHue

Crangaptel cepumn IEC 61000 nybnukytoTcs oTOENbHBIMKM 4acTsIMM B COOTBETCTBUM CO criefyroLlei
CTPYKTYpOW:

yacTb 1:

YyacTb 2:

yacTb 3:

yacTb 4:

yacTb b:

yacTb 6:

yacTb 9:

Obwure nonoxeHms

- Obuwee paccmoTpeHue (BBegeHue, yHAaMeHTanbHble NPUHLWMbI)
- Onpenenenusl, TepMUHONOrUs

AnekTpoMarHMTHas obcTaHoBKa

- OnucaHne 3neKkTpoOMarHUTHOM 06CTaHOBKK

- Knaccudukauns anekTpoMarHMTHon obcTaHoBKK

- YPOBHW 3MeKTPOMAarHMTHON COBMECTUMOCTH

Hopmel

- HOprI NMNOMexoamMnCccnn

- Hopmbl HOMSXO}/CTOFI‘-IMBOCTM (B TexX cnydadx, Korga oHW He ABNAKTCA npegmeTtoMm pac-
CMOTPEHNA TEXHNYECKMMKW KOMUTETAMMN, pa3D868TbIBaI-OLLI,MMM CTaHOapTbl Ha I'IpOJJ,yI{LI,VIIO)

MeToabl UCMBITAHUA 1N U3MEePEHUIA

- MeToabl namepeHuni

- MeToabl UCNbITAHWUA

PykoBogcTBa no ycTaHOBKE W MOMEXONo4aBreHuo
- PykoBoacTtBo no yctaHoBKe

- MeTogbl noMmexonogasneHns U yCTponcTBa
O6wwue cTaHagapThl

Pas3Hoe

Kaxgasa 4acTb COCTOWUT M3 pasfenos, KOTopble MOryT ObiTb ONyGNMKoBaHbl Kak MeXayHapoaHble CTaH-
AapTbl UMW Kak TeXHWYeckne oT4yeTbl. HekoTopblie U3 HUX yxe onyonvkoeaHbl. Opyrie 6yayT onyGnukoBaHsbi
C HOMEpPOM YacTu, 33 KOTOPLIM CrNeayoT feduc U BTOPoi HOMED, WOEHTUMUUUPYOLWWIA pa3gen (Hanpumep,
61000-6-1).

HacToswui ctaHgapT ycTaHaenuBaeT TpeBoBaHWS K YCTOWYMBOCTM UM METOAbl WCMbITAHWI NMPUMEHU-
TENbHO K UMMYNbCHOMY MarHUTHOMY MOTo.
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rOCT IEC 61000-4-9—2022

M E X I OCVYOAUPTC CTUBTETHHUB # C TAHAOAUPT

OneKkTpoMarHUTHasA COBMECTUMOCTb
Yactb 4-9
METO[bl UCMbITAHUA U UBMEPEHWUIA
McnbiTaHMe Ha YCTONYUBOCTL K MMMNYNbCHOMY MarHUTHOMY MOS0

Electromagnetic compatibility. Part 4-9. Testing and measurement techniques. Impulse magnetic field immunity test

Oarta BeepgeHna — 2025—09—01
C NpPaBOM A0CPOYHOr0 NPUMEHEHUA

1 O6nacTb NpUMEHEeHNA 1 Lenb

HacTosawumi ctangapT yctaHaBnuBaeT TpeboBaHUS K YCTOMYMBOCTU, METOAbI UCMBITAHUA M AManasoH
peKoMeHayeMblX UCMbITATENbHbIX YPOBHEW A 060pya0BaHUs, NOABEPratoLLErocs BO3AENCTBUIO UMMYNbCHO-
ro MarHUTHOTO Nons, YTO B OCHOBHOM UMEET MecTO BbITh Ha:

- MPOMbILUEHHbIX YCTAHOBKAX;

- BNEeKTPOCTaHUNAX;

- XEeNe3HO4OPOXKHbLIX YCTAHOBKAX;

- NOOCTaHUMAX CPeaHEro U BbICOKOTO HaMpsiKeHus.

HacTtosawmn cTaHgapT pacnpocTpaHsieTcs Ha obopyaoBaHue, ycTaHaBNMBaeMoe B pasnuyHbiX MecTax,
onpefenaemblX YCNOBUAMMW 3KCNNyaTauun, Kak ykaszaHo B pasgene 4.

HacToawmi cTaHgapT He pacnpocTpaHAeTcsl Ha MOMEeXU U3-3a eMKOCTHOW UMW WHOYKTUBHOWM CBSI3U B
kabensax unu Opyrux 4acTax YCTAHOBKW. 3TU acnekTbl OTHOCATCHA K 0brnacTh nNpuMeHeHus Opyrux craHgap-
ToB |IEC, pacnpocTpaHsAoLWKUXCs HA KOHOYKTUBHbIE MOMEXU.

Llensto HacTosiLWero ctaHaapTa ABMSETCA YCTAHOBNEHWE OCHOBbLI AN OLEHKW YCTOWYMBOCTM 3MNEKTPO-
TEXHWYECKOTO W 3MeKTPOHHOro 0bopynoBaHMs Npy BO3LENCTBUM MMMNYNbCHBIX MarHUTHbLIX nonei. Metog wc-
NbITAHWIA, YCTAHOBMNEHHbLIA B gaHHoM YacTy IEC 61000, onuceiBaeT cOrnMacoBaHHbIA MeTOS OLEHKKU YCTONYM-
BOCTM 0D0OpYAOBaHMSA UK CUCTEMBI K ONpeaeieHHoOMY SIBlIeHUHO0.

Mpumeuvanune — Kak ykazano B |IEC Guide 107, HacToawmi ctaHaapT aAensetcd 6a3oBbIM cTaHOapToM Mo
anekTpomMarHutHon coBmectumoct (OMC) ona mcnone3oBaHUa TexHu4eckuMyn komutetamu |IEC, paspabaTtkiBatowmumu
cTaHAapTel HA KOHKPETHYHO NPOAYKUWIO; KOTOPbIE HECYT OTBETCTBEHHOCTL 3a OnpedeneHne HeobxoaMMOoCTH NpUMEHEHUS
HacTosLWero cTaHgapTa W B cry4ae, ecnu cTaHgapT NpUMMeHsieTcs, 3a BblBop MenblTaTenbHbIX YPOBHEW U KpUTEpUEB Ka-
YyecTBa (DyHKUMOHWPOBaHUS 0BopyaoBaHUs. TeXHWYECKNA KOMUTET 77 W ero NoAKOMUTETLl COBMECTHO C TEXHUYECKUMU
komuteTamu |EC, paspabaTeiBalolyMy CTaHAapThl HAa KOHKPETHYHO MPOAYKUMIO, OCYLUECTBNAKT OLEHKY YacTHbIX UCnbiTa-
TenbHbIX YPOBHEW NOMEXOYCTONYMBOCTM AMNs COOTBETCTBYIOLLEN NPOAYKUNN.

Hactosawmi CTaHOapT yCTaHaBnvBaerT:

- Anana30oH UcnblTatenbHbIX ypOBHeI;I;

- UcnbiTatenbHoOe OGODyﬂ,OBaHME;

- NCNbiTaTelnbHbIE YCTAHOBKU;

- NOpAOOK nNpoBeaeHuns MCNbITAHWA.

Sa,u,aqa paccMaTpmnBaemoro naSopaTopHoro UCNblTaHWUA — 3TO BblABNeHWE peakul UCNbITYyeMOoro obo-
pyooBaHuUA (MO) B OonpedeneHHbIX peXxunmMax beHKLI,MOHVIpOBaHMﬂ Ha BO34elCTBME NMMNYNbCHbIX MarHUMTHbIX
nonemn, Bbi3BaHHbIX nepexogHbIMU NpoueccamMmu B pedyrnbrate KOMMYTaunyu Unn paspanoBs MOIMHUN.

MapaHune ochbuumnansHoe

GostExpert.ru
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2 HopmaTuBHBIE CCbISIKK

B HacTosilleM cTaHaapTe UCMoMb30BaHa HOPMAaTKMBHAS CCbINKa Ha criegylolWunii cTaHaapT [ana naTmpo-
BaHHOW CChIMKW NPYMEHSAIT TONBKO YKa3aHHOE U30aHWE CCbINOYHOro CTaHaapTa, ANA He4aTUPOBaHHOW — no-
cnefHee usgaHue (BKMYas BCe M3MEHeHUs )]:

IEC 60050, (all parts),* International Electrotechnical Vocabulary (IEV) ((Bce yactu), MexayHapoaHbIi
BANEeKTpoTeEXHMYeCKMiA cnoBapb (IEV))

3 TepMuHbI, onpegeneHUa U CoOKpaLwleHusA

3.1 TepMuHbI 1 onpegeneHus

B HacToswem cTaHgapTe npyMMeHeHbl TepMuHbl no IEC 60050, a Takke cnegyloliMe TEPMUHBI € COOT-
BETCTBYIOLWMMU ONnpefeneHuaMu:

3.1.1 xanun6pogka (calibration): Habop geicTeuiA, KOTOPLIA YyCTaHaBMAMBAET, CO CChINKOW Ha cTaHdap-
Thl, CYLLECTBYIOLLYH NMpW ONpeaeneHHbIX YCNOBKUAX B3aMMOCBA3b MEXAY NOKazaHWsaMWU M3MepuTenbHoro o6o-
pyooBaHWA 1 pesynsTataMn U3MepeHui.

M puMevHyaHune 1 — [JaHHbIN TEPMWH OCHOBaH Ha nNpuvHUMNe HeonpeneneHHoCTH.

MpumevyaHmne 2 — B3aaumocsase Mexay NnokasaHUAMU M3MepuTensHoro obopyaoBaHWs W pedynsTatamu KUs-
MepeHUit MoXeT BbITh BhlpaxeHa KanvbpoBOYHOM AnarpaMmMon.

(McTounumk: IEC 60050-311:2001, 311-01-09)

3.1.2 reHepaTop kombBuMHMpoBaHHoW BonHbl; KB (combination wave generator; CWG): leHepatop
¢ chopMoI BOMHbI HanpsieHua 1,2/50 MKc B pexnmMe XonocToro xoaa 1 oopMoi BonHbl Toka 8/20 MK B pe-
KMMe KOPOTKOro 3aMblKaHWUA.

Mpumevarnune 1 — [laHHoe onpedeneHne ABNAETCA COKPALLEHHOW BEPCUMEN aHanorm4Horo onpedeneHns us
IEC 61000-4-5.

MpumevyaHme 2 — 3T0 NpMMedYaHMe OTHOCUTCS TOMbKO K (hpaHLy3CKOW BEPCUM CTaHaapTa.

3.1.3 pnuTensHocTL umnyneca Ty (umnynsc Toka ana 8/20 mkc) (duration T, (surge current for
8/20 ps)): BupTtyanbHblii napameTp, onpeaenseMblil Kak WHTepBan BPEMEHU MEXZY MOMEHTOM, B KOTOPbIN
WMMYNbCHEIA Tok Bo3pacTaeT Ao 0,5 cBoero NMKoBOro 3Ha4YeHust, | MOMEHTOM, KOr4a oH 3aTem nagaet go 0,5
CBOETO NMUKOBOTO 3HaYeHua T, yMHOXeHHbIM Ha 1,18.

Ta= 118~ Ty,

Cm. pucyHok 2.

3.1.4 pnutenbHoCTL dhpoHTa uMnynsca T (nmnynsc Toka) (front time T (surge current)): Buptyans-
HbI MapamMeTp, onpefenseMblil Kak yMHOXeHHbI Ha 1,25 uHTepsan spemeHu T, Mexdy MOMeHTamu, Korga
umnynbcHel Tok coctaensaeT 10 % u 90 % cBoero NUMKOBOTO 3HAYEHUS.

CM. pycyHOK 2.

3.1.5 yctonumBocTb (immunity): CnocobHocTb ycTpoicTBa, 00opyaoBaHUA UMK CUCTEMbI PYHKLKNO-
HupoBaThk be3 yxyaweHus paboymx xapakTepUucTUK NP1 BO3AENCTBUN ANEKTPOMAarHUTHbLIX MOMEX.

(McTounumk: IEC 60050-161:1990, 161-01-20)

3.1.6 vHAYKUMOHHasA KaTtyuwka (induction coil): MNMpoBoasLas oOMoTKa ycTaHOBNEHHOW (hopMbl 1 pas-
MepOoB, N0 KOTOPOW NMPOTEKAET TOK, CO34alLW M MarHWTHOE Nofne onpegeneHHon oQHOPOAHOCTH B ONpeaeneH-
Hom obbeme.

3.1.7 koadhdpnumeHT MHAYKUMOHHOM KaTywku (induction coil factor): OTHOWeEHWE HanNpsXXeHHOCTK
MarHMTHOTrO MOfsi, CO30aBaeMoro MHOYKLNOHHOM KaTyLLIKON 3agaHHbIX pa3MepoB, K COOTBETCTBYOLWEMY 3Ha-
YeHUWto ToKa.

MpumevaHmne 1 — MarHuTHOe None n3MepsieTcs B LIEHTPe NMOCKOCTM KaTyLIKM NPU OTCYTCTBMW UCTBITYEMOrO
obopygoraHus.

3.1.8 meTopn npubnuxeHusa (proximity method): MeTon Bo3OelCTBUS MarHUTHLIM MOMEM Ha UCMBITY-
emoe obopydoBaHue, NPy KOTOPOM Hebonbllas MHAYKLUMOHHAsA KaTyllka nepemellaeTcs BAOMb CTOPOHbI UG-
NblTyeMoro 06opyaoBaHns, YTobbl BbISBUTbL 0COOLIE 30HbI BOCMPUUMYMBOCTH.

* Hanuuue rapMoHM3NpPOBaHHbIX CTaHOaApPTOB crneayeT NpoBepATb B HaUWMOHalbHbIX CI)OH,EEaX CTaHOapTOoB CTpaH,
Ha TEPPUTOPKUK KOTOPLIX NPUMEHAETCA HacToALWWA CTaHOoapTt.

2
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3.1.9 onopHas nnactuHa 3asemneHun (reference ground plane): [nockas npoBogsALlas NoOBeEpPX-
HOCTb, MCMNOMNb3yeMas B Ka4ecTBe 00LLero 3a3eMnsAwLLEro NPOBOAHMKA.

3.1.10 Bpemsa HapacTaHua T, (rise time T,): MHTepsan BpeMeHn Mexay MOMEHTaMu, B KOTOPbIX MIHO-
BEHHOE 3Ha4deHue uMnynbsca cHadana gocturaet 10 %, a 3atem 90 % BenUYMHbLI.

CM. pUCYyHOK 2.

3.1.11 BbIBpOC (surge): BonHa 3nNeKkTpMYECKOro ToKa, HanpsKeHUs UM MOLLHOCTU NepexofHoro npo-
Lecca, pacnpocTpaHsaowWascs BAOMb MMHUW UK LeNu 1 XapakTepuaylowasacsa ObICTpbiM POCTOM C MOcrneayto-
WM bonee MeaneHHbIM CHUXEHUEM.

3.1.12 cucrema (system): Habop B3anmocBa3aHHbIX 3NEeMEHTOB, CODpaHHbIX ANS OCTMXEHNS 3agaH-
HbIX Llenen nyTem BeINONHEHMA onpefeneHHbIX QyHKL WA,

MpumeuvaHnune 1 — Cucrtema cUATaAETCH OTAENEHHOW OT OKpyXalowen oBCTaHOBKM 1 APYrMX BHELLUHUX CUCTEM
BOODpaKaemMon MOBEPXHOCTLIO, KOTOpas NPepPbIBAET CBA3N MEXOY HAMMW 1 paccMmaTtprueaemMol cucteMoin. bnarogaps atnm
CBA3AM CUCTEMA MOABEPraeTca BO3OENCTBUIO OKpyKatoLwed 06CTaHOBKN, HAXOAUTCS NOM, BO3AENCTBMEM BHELLHUX CUCTEM
UIN cama BO3OENCTBYET Ha OKPY:KaKLLYH cpeay W BHELWHWE CUCTEMbI.

3.1.13 nepexopHbIi npouecc (transient): ABneHve MNKM BENUYKMHA, KOTOPLIE U3MEHSTCA MEXAY OBY-
Ml nocrnefosaTerbHbIMW YCTAHOBUBLUMMUCS COCTOSAHUSIMUW 3a MHTepBan BPpeMeHU, KOPOTKUIA MO CPaBHEHWUIO C
paccMmaTpyBaeMou LUKaNnon BpemMeHu.

(McTounuk: IEC 60050-161:1990, 161-02-01)

3.1.14 npogBepka (verification): Habop geicTBWiA, KOTOPLIN UCMONb3yeTCs AN NPOBEPKM CUCTEMbI UC-
neliTaTensHoro obopygoBaHus, HampuMep WCMbITAaTeNnbHOrO reHepaTopa WM ero coedvHWTenbHbIX Kaberen,
4Na 0eMOoHCTpaunn HopMmarksHoro yHKUMOHUPOBAHUA UCMbITaTeNbHON CUCTEMBI.

MpumedyaHue 1— Metodbl, UCNONb3yeMble A MPOBEPKM, MOTYT OTIIMYATLCS OT METOLOB, MCMOMb3YEMBbIX NPU
kannbpoeke.

MpumevaHune 2 — [na uenel HacTosAwero 6asoeoro ctaHgapTa 3MC aTo onpegeneHue oTnUMYaeTcs OT onpe-
aeneHuvs, ykazaHHoro B |IEC 60050-311:2001, 311-01-13.

3.2 CokpaweHun

BO (AE) — BcnomoraTtensHoe obopynoBaHue.

YCP (CDN) — YCTPOWCTBO CBA3M U pa3BA3Ku.

KB (CWG) — reHepaTop KOMOWHWPOBAHHOW BOMHbI.

QBMN/M (EFT/B) — anekTpudeckne BbICTpble NepexofHble NPoLecChl/Mavku.
3MC (EMC) — 3MeKTPOMarHWTHasi COBMECTUMOCTb.

OCP (ESD) — 3neKTpocTaTtU4ecKnin paspsag.

1O (EUT) — ucneiTyemoe obopynoBaHue.

HW (MU) — HeOonpedeneHHoOCTbL U3MepeHus.

Oons (RGP) — OnopHas NnacThHa 3a3eMMeHuns.

4 OO0wmne nonoxeHus

MarHuTHble Nons, Bo34elcTByOW e Ha 06opyLOBaHWe, MOTYT BNUATL HA HAAEKHOCTb (DYHKLUUOHUPOBA-
Hus1 060pyI0OBaHMA U CUCTEM.

WcnelTaHna, ycTaHaBNMBaeMble HACTOSALWMM CTaHAapToOM, NpefHazHayYeHb! ANs NoaATBEPXAEHUS YCTOM-
YMBOCTM 0DOPYOOBaHWA K MMMYNbCHOMY MarHWTHOMY MOMNK0 B OMpedeneHHbIX YCMOBUAX 3KCNNyaTauum u
npu onpeaeneHHoOM YCnoBuK pasMelleHust (Hanpumep, Npu pasmelleHnn o6opynoBaHust BBNM3n UCTOYHKKA
noMex).

WmMnynbcHble MarHUTHblE Nonsa oBpasyTcs noa BO3NeACTBMEM pa3psaaoB MOMHUIA Ha 30aHUa U Apyrie
MeTannuyeckne KOHCTPYKLUWMW, BKIOYasA aHTeHHble MaJuTbl, 3a3eMMsoLLne NPOBOAHUKW U CUCTEeMbl 3a3emMne-
HUSI, a TalKe B peaynbTaTe HadanbHbIX NepexonHbIX NMPOLeccoB NPy KOPOTKOM 3aMblKaHWW B 3MEeKTPUHEeCcKux
CEeTAX ¥ YCTaHOBKAX HU3KOTr0, CPEAHEr0 U BbICOKOTO HAMPSKEHUS.

Ha BbICOKOBONETHBIX MOACTAHLUAX UMMYIIECHOE MarHUTHOE MNorne MOXEeT TakKe Co30aBaThCcs Npu nepe-
KMIOYEHUM BbICOKOBOMBTHBIX WIWH U MWHWIA aBTOMaTUYEeCKUMU BhIKITHYaTENAMU.
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WcnbiTaHuaM Ha Bo3gevcTBMe MMMYMLCHOTO MarHUTHOTO MOMs rMaBHeIM 06pa3oM nogBepraeTcs anek-
TpoHHOe oBopynoBaHue, yCTaHaBNMBAEMOE Ha reHepaTopHbLIX W pacnpenenuTerbHbIX 3MeKTPoCTaHuusX, a
Takke B UX UeHTpax ynpaeneHus. McnbiTaHua obopynoBaHus pacnpefenuTensHOi ceTy, HanpuMep TpaHc-
chopMaTopoB, NUHWIA anekTponepeaay, He NPoBOAAT.

KomuTtetamu, paspabaTtbiBalllyMy CTaHaapTel Ha NPOOYKLUWIO, BO3MOXHO PacCMOTpPeHWe WCNbITaHui
K APYrMm BUOAM MPOAYKLMN.

5 UcnbiTaTenbHble YPOBHU
npe,EI,F!O‘-iTVITE.‘ﬂbeiE ncnbiTaTelibHble YPOBHU YKa3aHbl B TaSJ'IMLI,e 1.

Tabnuua 1— WcnblTatensHele ypoBHU

McneiTateneHbin ypoBeHb HanpsikeHHOCTE UMMYNBCHOrO MarHUTHOTO Mofs, NUKOBOE 3HadeHue, A/m
1 He npumeHseTca
2 He npumeHsaeTca
3 100
4 300
5 1000
Xa CneunanbHas
MpumeyaHune — HanpsKeHHOCTb MarHMTHOrO NOIMS BbipaxeHa B amnepax Ha meTp (A/M); 1 A/M cooTBETCTBYET
MarHMTHON MHAYKUUK B cBOOBOAHOM NpocTpaHcTee, paBHoW 1,26 mkTn.
2 «X» — MOMET BbITb MBLIM YPOBHEM, BbILLE, HIDKE MMM MEXOY OPYrMMK YPOBHAMK. DTOT YPOBEHb, TaK e Kak U
NPOOCIMKATENBHOCTE UCMLITAHWIA, AOMKeH ObiTh YKasaH B AOKYMeHTaLUuK K cneumansHoMy obopyaoBaHUio.

Bbrﬁop McnblTaTenbHbIX ypOBH8ﬁ npon3BognNTCA B COOTBETCTBUN C YCITOBUAMMK YCTaHOBKW. Knaccel yCcTa-
HOBKU nNpuBedeHbl B NPUNOXeHNN G

6 UcnbiTaTenbHoe o6opyaoBaHue

6.1 O6wmMe nonoxeHun

KMcnblTaTensHas cucteMa BKIoYaeT B cebs reHepartop KOM6MHMDOBEHHOF‘I BOJTHbl U MHOYKUMOHHYH Ka-
TYLWKY OonA HaCTONbBHOW UCMbITAaTENLHON YCTaHOBKW, a TaKxe ons Ons HanonbHOW UCNbITaTeNbHOM YCTaHOBKHU.

6.2 NeHepaTOp KOMBUMHMPOBAHHOW BOMHbI

6.2.1 O6Lwme NnonoxeHUs
B naHHOM cnydae B Ka4ecTBe UCTOYHMKA TOKa MCNOoNb3yeTcs reHepaTop KOMOUHWPOBAHHON BOMHBI.

[MpumeyvyaHune — [eHepaTop KOMOMHWPOBAHHOM BOIMHbLI, YKa3aHHbIM B HAcTOALEM cTaHgapTe, UMeeT hopMmy
BOMHbI, MAEHTUYHY npuBedeHHon B IEC 61000-4-5.

CnepoBatenbHo, UMeeT 3Ha4YeHne Tonbko hopMa BonHbl 8/20 mMkc. MeHepaTop KOMBMHMPOBAHHOW BOI-
Hbl JOIMKEH MMEeTb BO3MOXHOCTbL NofaBaTh TpebyeMblil UMMYMbCHbLIA TOK Ha MHOYKUWOHHbIE KaTyLIKX, YKa3aH-
Hble B 6.3.

dopma curHana npencTaBnAeTcsd Kak TOK KOPOTKOro 3amMblKaHWs, MO3TOMY OHa JOMKHa W3MepATbCs
Be3 NoAKNKYEeHHON MHOYKUMOHHOW KaTyLLUKK.

HacToswmi reHepatop npegHasHayeH Ans reHepauun Beibpoca, MMerLero AnMTensHoCTh:

- NPY TOKE KOPOTKOTO 3aMblKaHUSA BPEMS HapacTaHus UMMNYNbCca Ha BbiXxode — 8 MKC;

- UMMYMbCca TOKa KOPOTKOro 3aMblKaHUA Ha Bbixoge — 20 MKC.

YnpolleHHaa npMHUMNMansHaa 3nekTpu4eckasa cxemMa reHeparopa npefcTaBrneHa Ha pucyHke 1. 3Ha-
YEHWs! BNEeMEHTOB Rgq, Rgy, Ry, L, 1 C, BbibUpatoT Takum o6pasom, 4Ttobbl reHepatop hopMuposan Beibpoc
uMnynsca Toka 8/20 MKC B pexume KOPOTKOro 3aMbIKaHUS .
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Mepexnwyarens
Re :/, Rm L ‘I::
| i e | | Y, 1 o
BHYTpeHHUA Unu
U G Rgq Rgs BHELUHWA
KOHABHCATOp

EMKOCTRI 18 MKkd

4

U — MCTOYHMK BEICOKOTO HaNPsXeHUs;

R.— 3apagHbiii peaucTop;

CC — HakonuWTenbHbIN KOHAEHCaToP;

R, — peancTopel, hopMMpyloLne ANUTENbHOCTL MMNYNbCa;

R, — pes1cTop Ans cornacoBaHna NnosiHoro ConpoTUBNEHNUs,

L. — vHAYKTMBHOCTb, (hOPMUPYIOLLAA BpeMsA HapacTaHusa UMNynbea;
C,— BHYTPEHHUI UMK BHELIHWIA KOHAEHCATOP EMKOCTbIO 18 MKD.

PucyHok 1 — YnpouwleHHasa npuHLKnuansHasa anekTpuyeckas cxema reHepatopa KOMOUHWMPOBaHHOW BOMHbI

6.2.2 Paboune xapaKTepuUCTUKK reHepaTopa

MonapHoCTb NonoXuTensHas 1 oTpuLaTensHas

Cagur das B onanasoHe 0—360° oTHocKMTENbHO yrna casura das Hanps-
XeHusa nepemeHHoro Toka kK MO ¢ oTknoHeHnem £10°

YacTtoTa NnoBTOpEHUSA OOWH pa3s B MUMHYTY UMK Yalle

lMukoBoe 3Ha4YeHWe BbIXOOHOMO TOKa 100—1000 A wnu 3HayeHue Tpebyemoro McnbITaTenbHOroO

KOPOTKOrO 3aMblKaHus YPOBHSA, AeNeHHOe Ha KO3 HULMEHT MHOYKLMOHHON KaTyLLKN

®opma BOMHbI UMMYNLCHOMO TOKA cM. Tabnuuy 2 1 pucyHok 2

JonycTumoe oTKNoHeHWe NUKOBOTo 3HadeHus +10 %
BbIXOZHOMO TOKa KOPOTKOTO 3aMblKaHUs

; A
1,0
09}
0,5
- TW
I8 G >
0,1
T, 1 ad
A 0t~0,3
OnuTeneHOCTb OPOHTa UMMNYNbCca Ti=125-T.=8mkc =20 %
[MpooomKUTENBHOCTE MMMYNbCa T4=118-T,=20mkc =20 %

Mpumeuvanune 1— 3HadyeHne 1,25 — BennuuHa, obpatHana pasHyue Mexay rpaHudHsIMu 3HadeHuamn 0,9 n 0,1.
MpumeyvyaHune 2 — 3HadeHure 1,18 — B3ATO M3 AaHHbLIX, NOMYYEHHbLIX OMbLITHLIM MYTEM.

PucyHok 2 — dopma BOMHBI MMMYyNbca Toka KOpoTKoro 3amelkaHna (8/20 MKC) Ha Bbixoge reHepaTopa
€ nocnefoBaTenbHO NOAKMIOYEHHbBIM KOHAEHCATOPOM EMKOCTbO 18 MKP

Tabnuya 2-— OnpegeneHns napametTpoM opmMbl BonHbl 8/20 mkc

OnutensHocTe hpoHTa uMnynsca Ty, MKC AnuTensHocTe uMnynesca Ty, MKC

ToK KOPOTKOMO 3aMblKaHWs T,=125-T,=8+20% Tq=118-T,=20+20 %
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Heobxogumo Mcnonb3oBaTh reHepaTop ¢ NiaBakwmMM BbIXOAOM.

6.2.3 KanubpoBka reHepaTopa

Ecnuv ons namepeHusa Toka KOPOTKOro 3aMblKaHWA MCNOoNb3yeTcs TpaHcdopmaTop Toka (NpobHUK), TO OH
BbIBMpaeTca Takmm 06pa3om, 4HTOBbl HE NPOMCXOAUNO HACLILEHUA MAarHUTHOTO cepaedHuka. Huwkhas (-3 ob)
conpsaratLasa yactota npobHuKa Toka gormkHa 6bliTe MeHee 100 Mu. KannbpoBka gomkHa NpoBOAUTLCA C TO-
KOBBIM MPOBHMKOM 1 ocuMnnorpacpom unu ApyruM SKBUBANEeHTHbIM M3MepPUTENbHbIM 0B6opyaoBaHMeM c no-
nocoi nponyckaHusa He meHee 1 MI'y. KannbpoBka Jom«kHa BLIMONHATLCS A5 BCEX UCMbITATENbHLIX YPOBHEN,
KOTOPbIE NMPUMEHSATCS MPU UCNBITAHUAX.

XapakTepucTMK1 reHepaTopa AOMKHbI BbiTb M3MEPEHbI C MOMOLLbH BHELLHErO KOHOEHCAaTopa EMKOCTbHO
18 Mk®, NoaKMHYEHHOrO NOCNea0BaTENBLHO C BbIXOOAOM B YCNOBUSIX KOPOTKOMO 3aMbikaHusA. Ecnu koHOeHca-
Top 18 MK® BCTPOEH B reHepaTop, TO BHeELWHWA koHAeHcaTop 18 mk® ans kannbpoBkn He TpebyeTcs.

Ha Bbixoge reHepaTopa OOMkKHbI cobnogaTtbea Bce paboyve xapakTepUCTUKK, YKasaHHble B 6.2.2, 3a uc-
KnoyeHMem caeura das.

6.3 MHAYKUMOHHAaA KaTyLwkKa

6.3.1 PacnpegeneHue nonsa

Ong OByX OOQHOBMTKOBbLIX CTAHAAPTHbLIX Katywek pasmepom 1 x 1 mu 1 x 2,6 M pacnpeaenedue nonsg
M3BECTHO M NoKasaHo B npunoxeHuy B. CnegoBartenbHo, HET HEOBXOAMMOCTI B NPOBEPKe UNK KannbpoBke
nons. [JoctaTo4HO M3MEPEHMA TOKa, KaK NoKa3aHo Ha pUCyHKe 3.

Ocumnnorpad

EEEEEEE)
Tibige

EET| 30

3 iy | 5588

AtteHioaTop ( A

TokoBbIiA NpoGHMK

WmMnynbGHbiiA
reHeparop

PucyHok 3 — lNMpumep naMepeHusa Toka cTaHO4apTHOW MHAYKUMOHHOWM KaTyLUKW

Ana NO, koTopoe He NomelL.aeTcs HU B OOHY U3 ABYX CTaHAAPTHbLIX KaTyLluek, MoryT ObiTb UCNONbL30BaHEI
Opyrve KaTyLlWwKW pa3nnyHblx pasmepoB. B aTux cnyyasx pacnpegeneHue nons onpegenstot nyTem uamepeHns
Wnu pacyeta (cMm. npunoxeHue A).

6.3.2 XapaKTepuCTUKWN CTaHAAPTHLIX UHAYKLUWOHHbIX KaTywek pasmepoMm 1 x1mMmn1x2,6 m

CraHgapTHas MHAYKUMOHHAA KaTyLlKa AoMmkHa ObiTb M3roTOBNeHa U3 MeQHOro, antoMUHWUEBOTO NN ApY-
roro npoBoAsiLLero HeMarHMTHOro Matepuana; nrnowaib ee nornepevyHoro ceYeHns N KOHCTPYKTUBHOE Ucnorn-
HeHVe JomkHbl obecneynBaTh YCTONYMBYIO YCTAHOBKY MPW UCMBITAHUSAX.

JonycTumoe oTkNoHeHWe pasMepoB CTaH4apTHbIX KaTyllek cocTaenser 1 cMm, uamepeHwe npomsBo-
ONTCSt MeXQY OCEBLIMU MMHWUAMM (LEHTPOM NOMEPEYHOro ceveHns). XapakTepucTUKA MHAYKLUMOHHBIX KaTyLwek
OTHOCWUTENBHO pacrnpoCTpaHeHWs MarHUTHOMO NOMA ykasaHbl B NpunoxeHun B.

6.4 KanubpoBKa ncnbiTaTeNbHOW CUCTEMbI

OCHOBHbIE XapaKTepUCTUKN UCMbITaTeNbHOW CUCTEMbI JOMKHbLI ObITh KanubpoBaHbl NOCPeacTBOM M3-
MEepeHUs TOKa, Kak NoKa3aHo Ha pUCYHKe 3.

BbIX0oOHON TOK A0MKeH ObiTb NPOBEPEH NPU NOMOLLW reHepatopa, NOAKIMHYEHHOIO K CTaHAapTHOM MH-
OYKUWOHHOW KaTyluKe, onnucaHHOM B 6.2.1, ANsi BCeX NpMMeHsIeMblX UCNbITaTeNbHbIX YPOBHEN. [na Toro 4Tobbl
COOTBETCTBOBATL XapakTepUCTUKaM, yKaszaHHbiM B Tabnuuax 3 u 4, moxeT noTpeboBaTbCA BHELUHWA KOH-
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geHcatop (Hanpumep, 18 MKP), NOOKNKOYEHHbIA NOCnenoBaTenbHO. Takke TakoW KOHAEHCATOP MOXET BbiTh
BCTPOEH B reHepatop. CoeanHeHWe O0MKHO ObiTb BBIMOMHEHO CKPYYEHHbIM NMPOBOAOM WM KOAKCUanbHbIM
kabenem noaxoasiero ceMeHusa OrMHON 4o 3 M.

JomkHbl BbITb NOATBEPKAEHDLI CNEAYIOLINE TEXHUYECKNE XapakTeEPUCTUKN, YKa3aHHble B Tabnuuax 3 un 4.

Tabnuuya 3 — XapakTepucTuk1 hOpMbl CMrHana BpeMeHHbIX NapaMeTpoB UCMbITaTernbHON CUCTEMBI

AnuTensHocTe hpoHTa uMnyneca Tp,
MKC

AnutensHocTs umnyneca T,
MKC

Ona cuctemsbl,
VMHAOYKUMOHHY KaTylwKy pazmepoM 1 x 1 m

WCMONb3YILWEN  CTaHOapTHYIO

T,=125-T = 833

209

T,=118-T,

Ona cucTemsl,
VHOYKUWMOHHYI KaTyLKy pazmepoM 1 x 2,6 M

MCMONb3YOWER  CTaHAapPTHYHO

Ti= 125 L=857

+8
Ty=1,18: T,=200

Tabnuya 4 — XapakTrepucTuku popMbl CMrHana nNMKOBOrO TOKa UCMbITATENbLHOW CUCTEMEI

McnbiTatensHblin ypoBeHb

Mukossiin Tok [ £10 %, A

[ns cuctemel, NCNOMNL3YKLLEW CTAaHAAPTHYIO
MHAYKLUMOHHYH KaTyLKy pa3MepomM 1 % 1 m

[na cuctemsbl, NCNONb3YOLLEN CTaHAaPTHYH
MHAYKUWOHHYIO KaTyLuKy pasmepom 1 x 2.6 m

He npumeHseTca

He npumeHsetca

2 He npumenseTca He npumensetca
3 111 152
4 333 453
5 111 1515
X4 CneuwanbHbiin/0,9 CneuwanbHblin/0,66

MpumedaHune — 3HadyeHua 0,9 n 0,66 — aT0 paccynTaHHble KO3MPUUNEHTHI MHOYKLUMOHHOW KaTyLIKA CTaH-
[apTHBIX MHOYKLUMOHHBIX KaTyLUeK, Kak onucaHo B A.2.3.

@ «X» — MmoxeT BbiTb NGON UCNLITATENBHLIA YPOBEHL, BbILLE, HXKE UM MEXAY APYTMMU YPOBHSAMU. 3TOT YPOBEHb
porkeH BeITh ykasaH B cneundmkauum Ha cneunansHoe obopynosaHue.

Ecnun ans namepeHvs Toka KOPOTKOrO 3aMblKaHWsi UCNOMbL3YeTCs TpaHchopmaTtop Toka (MpobHUK), TO OH
BbiBMpaeTca Takum o6pasom, 4ToObl He NPOMCXOAMMNO HACLILEHUS MAarHUTHOTrO cepaedHuka. HukHsas (-3 ob)
conpsiratollasl 4actoTa NpobHuMKa Toka fomkHa ObiTe meHee 100 My, Kanubposka gosmkHa npoBoaMTLCS C TO-
KOBbIM NPODHWKOM W ocuuninorpadpom Wiy Spyrum 3KBMBaNeHTHbIM M3MepUTenbHbIM 000pyAoBaHMEM C Mo-
nocow nponyckaHusa He meHee 1 Mlu,.

7 UcnbiTaTenbHasa ycTaHOBKa

7.1 UcnbiTaTensHoe obopygoBaHue

Cnepytolwee o6opyaoBaHWe BXOAWUT B COCTAB UCMbLITATENLHOW YCTAHOBKM:

- ncnbiTyemoe obopygosanue (MO);

- BcnomoraTensHoe obopynoeaHune (BO), korga TpebyeTcs;

- kabenwu (onpegeneHHoOro TMNa u OnuHbl);

- reHepaTtop koMBuHUpoBaHHoM BonHb! (TKB) ¢ BHYTPEHHUM UMW BHELLHWM KOHAEHCATOPOM (Hanpumep,
18 Mk®);

- MHOYKUMOHHAS KaTYLUIKa;

- onopHasi nnacTuHa 3asemnexus (OlM3), B cnyyYae NpoBeAeHUsl UCNBbITAHWA HAMONbHOMO UCMLITYEMOrO
obopynosaHus.
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7.2 MpoBepka ucnbiTaTenbHOro obopygosaHusa

Llene npoeepku — ybeanTbes, YTO MCNbITATENbLHAA YCTAHOBKA MpaBuMNbHO YHKUMOHUPYET. McnbiTa-
TenbHasa yCTaHOBKA BKMOYaeT B cebs:

- reHepaTop KOMBWUHMPOBAHHOWM BOMHbI;

- UHOYKUMOHHYIO KaTyLUKY;

- coefuHWUTENBLHbIE Kabenu ucneiTarensHoro obopyaoBaHus.

[ns noaTBepXOEHUS TOTO, YTO CUCTEMA NPaBUNBbHO PYHKLUMOHUPYET AomkeH BbiTs NpOBEpeH crieayto-
LWKMIA cUrHan:

- Hanu4ue BeIbpoca MMNYMbCca Ha BLIBOAAX CTAHAAPTHON MHAYKUMOHHOW KaTyLLUKW.

Mcnonkaya noaxoasilee naMmepuTensHoe obopynoBaHue (Hanpumep, TOKOBLIR NMpoBHKK, ocuunnorpad)
OO0CTaTouHO yBeauThes, YTO BLIOpPOC NpUCYTCTBYET Ha NMOBOM ypoBHE.

MpumMmeyvyaHne — [ns gaHHoW NpoLeaypsl NPOBEpPKU UCTbITaTENbHbIE NabopaTopuK MOTYT YCTaHOBUTL CBOE
BHYTPEHHEE OMOPHOE 3HAYEHUE.

7.3 UcneiTaTenbHanA yCTaHOBKa gnAa BOSJ:\EﬁCTBV[H MMNynbCHOro MarHMTHOro nonsa
Ha HacTonbHoOe UcnbiTyemMoe OSOpyﬂOBaHHe

HacTtoneHoe ucneityemoe obopyaoBaHWe JOMMKHO pacnonaratbecsa Ha Henposogawem ctone. Ona MO ¢
rabapuTtHbeiMu pazmepamu o 0,6 x 0,6 x 0,5 m (anvHa * WKUpKHa X BbICOTa) MOXHO MCMOMb30BaTh CTaH4apT-
HYH MHAYKLUMOHHYIO KaTywky pasmepom 1 % 1 m. Ana MO c rabapuTHeiMK pazmepamu 0o 0,6 x 0,6 x 2 M (anu-
Ha X LIMPpMHA X BbICOTA) MOXHO MCMOMb30BaTh CTAHAAPTHYI0 MHAYKUMOHHYO KaTywkKy pasmepomM 1 x 2,6 M.

WHOYKUMOHHAA KaTyLlKa OOMKHa pacrnonaraTbCs B TPEX OPTOroHarnbHbIX NIIOCKOCTAX.

Ecnu MO HeBO3MOXKHO pacnonoXuTb BHYTPU MHOYKLMOHHOM KaTyLWkK pa3mepom 1 x 2,6 M, Torga fon-
HKEH NpUMeHATbCs NMbo meTon npubnukeHuns (cm. 7.4), Nnbo MHAYKUMOHHbIE KaTyLw KK Bonblinx pasMepos,
CKOHCTPYMPOBaHHbLIE B COOTBETCTBMKM C pazmepamu MO gns pasnmyHbix NAOCKOCTEN MarHUTHOMO Morsi.

MpumevyaHue — Ecnm KOHCTpyMpOBaHME WHAOYKUMOHHLIX KaTyllek Ans o4eHb Bonbluoro obopyaoBaHus npak-
TUYECKM HEBO3MOXHO, TO METOA NpUBMUKEHNs CTAHOBUTCS EAMHCTBEHHBIM MNOAXOOALLMM METOAOM AN UCMbITaHWS.

B npouecce AaHHOro UcnbITaHWA HET HEOOXOAUMMOCTM B MakcuMM3auum Bo3aeicteus kabene. Kabenwu,
pacnonaraemMble BO3ne MHAYKLUMOHHOW KaTyLUKK, MOryT BO3AENCTBOBATL HA PE3ynbTaThl UCMbITAHWA, MO3TOMY
kabenu oomkHbl BbITe NPONOXEHLI TaK, YTOBbI MMHUMW3MPOBATL 3TO BNusHWe. [py onpegeneHun MakcMmans-
Hblx pasmepos MO HeobXooMMO y4uThIBaTb MUHUMATbHLIE pazMepbl kabenen.

Pacnonarate OlN3 nog NO He TpebyeTtca (cM. pucyHok 4). HOYKUMOHHas KaTyllka oMKHa pacnona-
raTbCs Ha paccToAHUM MUHUMYM 0,5 M OT NBLIX NPOBOASALLMX NOBEPXHOCTER, HAMPUMEP CTEH UINU 3KPaHMPO-
BaHHOW YacTK NOBEPXHOCTM Nona.

0

Buroii kabenb = Mo
C MaKcHMarbHO#M O l ﬁ‘, H
OMWHOA 3 M l

Yalw/ay,

PucyHok 4 — lNMpumMep ncnbiTaTenbHOM YCTAaHOBKKU AN HacTonbHoro obopynoBaHms
C pacnonoxeHUem WHOYKLMOHHOM KaTyLIKK B BEPTUKaNbHOW OPTOrOHaNLHOM
NnocKocTU
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7.4 UcnbiTaTenbHasn yCTaHOBKa onsa BO3HEIFICTBH$| MMNYNbCHONro MarHUTHOTO NonAd
Ha HanorfibHOEe UcnbiTyemoe oﬁopy,u,osauue

MHOyKUuMoHHaA kaTyliKka cTaHgapTHbIX pazMepoB Ans UCMbITAHUA HanonbHoro obopynoBaHua (Hanpu-
MEep, CTOMKW) UMEeeT NpPsSMOYTONbHYK hopMy pasMmepom 1 x 2.6 M, rae Npu MCnbiTaHUW KpynHorabapuTHOro
000opydoBaHNs B Ka4eCTBE KOPOTKOM CTOPOHbLI MOXeT BeicTynaTte OMN3. [1nsa HanoneHOro obopyaoBaHus ¢ Mak-
cYManeHbIMK rabapuTHeiMK pasmepamu 0,6 x 0,6 M MOXHO MCNOMb30BaTh MHOYKLMOHHYIO KaTyLLKYy pasMepom
1 %1 M.

ON3 pomkHa BbITb TONWMHON He MeHee 0,65 MM 1 pasmepamu He meHee 1 X 1 M. MO gomkHO BbITb
nsonuposaHo ot Ol3.
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PucyHok 5 — lMpumep ucnblTaTensHOM YCTaHOBKKU ANA HanonsHoro obopygoeaHua
C pacnonoXxeHnem MHOYKUMOHHOM KaTyLUKK B rOPU30HTaNbHON OPTOroHanbHON MOCKOCTH

[na HanoneHoro obopygosaHus (Hanpumep, WkadooB), koraa Bepx WO HaxoguTcs Ha paccToaHum Bo-
nee yem Ha 0,75 m Hag Ol13, Torga ucneliTaHWs AOMKHBLI MPoBOAMTLECS bonee Yem B ogHOM nonoxeHuu. Pac-
CTOSIHUE MEXOY MONOXEHUAMU KaTyLKW OomkHO BbiTk (0,5 £ 0,05) m. Ha pucyHke 5 nokasaHbl TpU MOMOXEHUS
ANna ucnbiTaHusa. B niobom crnyvyae MHOYKUMOHHASA KaTyllKa, NOKa3aHHas Ha pUCYHKe 5, He JomXHa pasme-
LWaTbCd Ha BbicoTe Hxe yeM 0,5 M. Ha pucyHke 6 nokasaH npumep pacnonoxeHus MHAYKLUMOHHOW KaTyLWKN B
BEPTHUKalbHOW OPTOroHanbHOW NIOCKOCTH.
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PucyHok 6 — lNpumep ncnblTaTenbHON YCTaHOBKM ANSA HanonsHoro obopyaoBaHus
C pacrnonoXeHnem MHOYKLUMOHHOM KaTyLUKW B BEPTMKANbHOW OPTOrOHansHOW NMocKOCTU

Pabouuin 06bem npsimoyronsHon kaTywku coctaensaet 0,6 x 0,6 X 2 m (AnNWHa X WMPUHA X BbICOTA).

Ecnu MO HeBO3MOXHO pacnonoXuTb BHYTPKU NPAMOYTONbHOM KaTyLKK pasMmepom 1 x 2,6 M, Torga gon-
KeH NpuMeHATbCs nNubo MeToq nNpubnmkeHus (Gonee nogpobHy MHOPMaLMIO CM. Ha pUCyHKe 7 1 B 7.5),
nNMBO MHOYKUNOHHbIE KaTylKM DOMbLIMX pasMepoB, CKOHCTPYMPOBaHHbIE B COOTBETCTBUU C pasMepamu MO
ONS pasnuyYHLIX MNIOCKOCTEN MArHUTHOrO Mons (CM. NpunoxeHune A).
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Ecnu KoHCTpyupoBaHMe WMHAOYKUMOHHLIX KaTylwek Ans o4YeHb Gonbuioro obopydoBaHUs MpakTUYecku
HEBO3MOXHO, TO MeToa NPUBMAMKEHUS CTaHOBUTCA €0UHCTBEHHLIM NOAXOASALWMM METOAOM AMA UCTbITAHKUS.
KomuTeTbl, paspabaTtbiBaloliue cTaHgapTbl Ha nNpoaykuuio, MOryT BbibpaTe WINKM TNPUMEHsTE METOL
npubnmxkeHns 6o McnonbL3oBaTh NOAXOAALLY KaTYLUKY.

B npouecce OaHHOIo UCMbITaHWUA HET HEOBXOAMMOCTU B MakCUMU3aLMK Bo3AencTens kabenen. Kabenu,
pacnonaraeMble Bozne WHAYKLMOHHON KaTyLUKX, MOTYT BO34EWCTBOBATL HA pe3ynkTaThl UCMbITAHWA, MO3TOMY
kabenu 0omKHbl BbiTh MPONOXKEHbI TaK, YTOOLI MUHUMU3MPOBATL 3TO BNMAHWe. [py onpefeneHnn Makcumarnb-
Hblx pasmepoB VO HeoBXOAMMO y4YMTbIBAaTbE MUHUManbHbIE pa3Mepbl kabenew.

10 cm
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PI/IC.yHOK 7 — anMBp UcnelTaTensHon YCTaHOBKK C MCNoNb3oBaHWeM MeToaa I'IpVIGJ'Ib‘I)-I{EHHﬂ

7.5 UcnbiTaTenbHan yCTaHOBKa gnsA BO30EeNCTBUA MMNYNbCHOINoO MarHUTHOro nonsd
Ha oﬁopy,qoaaHMe, UCNbITbIBaeéMOe Ha MeCTe aKcnnyaTtauuu

WMcnbiTaHve Ha MecTe aKkcrnnyaTauuu, Kak npaBuno, sBNSeTCH eOMHCTBEHHbIM BO3MOXKHLIM METOLOM,
JOCTYMHBIM ANt KpynHorabapuTHOro MallMHHOTO U aHanoruyHoro obopyaoBaHua. Bo Bpemsi UCMbITAHUA Ha
mecTe akcnnyatauum OlM3, kak npasuno, otcyTcTByeT. [ToaTomy, B oTcyTcTBUE Ha MmecTe OMN3, metog npubnu-
EHWs ABMAETCA eAMHCTBEHHbIM BO3MOXHbBIM METOAOM UCMbLITAHUS. Ha pucyHKe 7 mokasaH npumep uchbiTa-
TENbHOW YCTAHOBKW AN UCMLITAHWUA Ha MecTe akcnnyaTtauun. MNpu ncneitanuax MO meTodoM npubnvkeHus
[OIKHA UCMOMb30BaTbCA CTaHAapTHas MHAYKUMOHHAS KaTyluka paaMepom 1 x 1 M. Heobxogumo, 4tobbl cTaH-
AapTHas MHOYKUKMOHHAS KaTyllka 6bina naonuposaHa oT MO. PaccToaHue mexgy cTaHgapTHON M30MsiLUoH-
HoW KaTywkon n MO gomxHo ObITh (10 £ 1) cm.

MpumeyaHue — PacctosHue Gbino ycTaHoBNeHo, 4To6bl 06ecneynTs HanpsKEHHOCTL NOMNS TaKyto XKe, Kak 1
B LEHTpe CTaHAAPTHON MHOYKLUMOHHOM KaTyLLKK.

Takum xe 06pa30M MOXHO NPOBOONTL MUCNbITAHWE HACTOINBHOIO OﬁOpy,EI,OBaHVIH B COOTBETCTBMW C 7.3,
HO 3TO He I'IpVIOpMTeTHbII;! MEeTod UCNbITaHWA.

8 Mopspok npoBeaeHUA UCNbITAHUN

8.1 O6wue nonoxeHun

Mpoueaypa UCMbITaHWIA BKITKYAET:

- NPOBEPKY MCMbITaTENbHOMO 060PYA0BaHUA B COOTBETCTBUW C 7.2;

- YCTAHOBKY CTAHAAPTHBIX YCNOBWI UCMBITaHWA B nabopaTopwu;

- NOATBEPXAEHWE NPaBUNbHOCTU (OYHKLMOHWPOBAHKUA UCNbITYEeMOro 060pyaoBaHus;
- BbIMOMNHEHWe UCNbITaHWIA;

- OL|EHKY pe3ynsTaToB MCNbITaHWi (cM. pazgen 9).
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8.2 CTaHAapTHbie YCNOBWUA UCNbITaHUI B nabopaTtopum

8.2.1 KnumaTtnyeckue ycnoeus

Ecnwn vHoe He ycTaHOBMEHO B OCHOBOMNONAarawLLemM cTaHaapTe Unu cTaHfapTe Ha NPOAYKUWMI0, KNMMaTK-
Yeckue ycnosus B nabopaTopuy A4oMmkHbI OblTh B Npegenax, ycTaHoBMAeHHbIX narotosutenamu MO n ncnbita-
TeneHoro 060pyA4oBaHNs AN HOPMAaNBHOIO MX PYHKLMOHMPOBaHMS.

VcnbiTaHua He OOMKHbI MPOBOAWTLCS, €CMNKM YPOBEHb OTHOCUTENBHOW BRaXHOCTW B Nabopatopuu Ha-
CTOMbKO BbICOK, Y4TO 3TO NpUBOAMT K obpasoBaHuio KoHaeHcaTa Ha WO nnu ucneiTatensHoMm 060pyaoBaHnm.

8.2.2 3nekTpomMarHuTHaa o6cTaHOBKaA

OnekTpomarHuTHas obcTaHoBKa B UCnbITaTensHOW nabopatopuun gomkHa obecnednBaTb HOpMarbHOe
byHKUMOHMpOoBaHne NO 1 He BNUATL Ha pe3ynbTaThl UCNbITAHWNA.

8.3 BbinonHeHne UCNbITAHUA

HomxkHa 6bITh BbiNONHeHa npoBepka. [NpeanovTMTENBHO MPOBEPKY BLIMOMHATH Nepen WCMbITaHUsMn
(cm. 7.2.).
McnblTaHWMs JOMKHbBI BEINMONHATLCS B COOTBETCTBMW C NPOrpaMMOn UCMbITAHWIA, KOTOpas OOJbKHa onpe-
OenATb UCNbITATelNbHYH YCTaHOBKY, BKIKOYas:
- UCNbITaTenNbHbINA YPOBEHb;
- KONUYeCTBO MMMYNLCOB (4NS KaX40W OpTOroHaNbHOM NIOCKOCTH);
- KOMMYECTBO UMMYNLCOB, ECNN MHOE HE yKa3aHo B COOTBETCTBYHOLLEM CTaHaapTe:
1) ona MO, nutatouierocs NOCTOAHHBIM TOKOM, MATb MOMOXWUTENbHBIX W MATb OTpULATENbLHbLIX WM-
nynbCOB;
2) nna ogHodpasHoro MO, nuTatowerocs nepemMeHHbIM TokoM, 20 nonoxutensHbix 1 20 oTpuuaTtens-
HbIX MMMYNbCoB 6e3 )a30BOM CMHXPOHU3ALMK;
3) onga TpexdpasHoro MO, nutatowerocs nepemMeHHbiM TokoM, 20 nonoxutensHelx 1 20 oTpyuaTens-
HbIX UMMYNbCcOB 6e3 ha30BON CUHXPOHU3ALINN;
- 4YacTOTYy NOBTOPEHUHA UMMYMNbLCOB HE MEHee YeM O4WH UMMYNbC B MUHYTY (KOMUTETHI, paspabaTtbiato-
lWWe cTaHZapThl HA NPOAYKUMIO, MOTYT yKa3biBaTb YacTOTY MOBTOPEHUSR);
- TMNoBbIe ycroBud akcnnyatauun NO;
- TPW OpTOroHamnbHbIe NMOCKOCTH MarHMTHOIO MOMS B ClyYae UCNbITaHWs HAacToNBHOro 060pyAoBaHNS;
- TPW NIOCKOCTW MarHWTHOIO MOMs B Clydae UCMbITaHWsA HanonbHoro obopygoBaHus;
- pacnonoXeHme NHOYKLMOHHOM KaTyLKM oTHocKMTenbHO VO (McnbiTatenbHble TOYKK).
Y MHOIMX M30enMi MOXKeT He COOTBETCTBOBATbL pa3oBast CMHXPOHM3aLUMS, MO3TOMY TEXHUYECKMEe KOMU-
TEThI, paspabartbiBaloLLine cTaHaapThl HAa NPOAYKUMIO, AOMKHbI MPUHATL pelleHre 0 HeobxogumocTy ha3oBon
CWMHXPOHW3aLWUK 41151 CBOMX M3LENUNA.

MpumevaHnune 1— [Ona obopynoBaHua ¢ MHBEPTOPHOW TEXHOMOIMEN MOXET BbITe Bonee KPUTUYHBLIM NpoBeae-
HWE WCMBITaHWIA C pasHeIMU yrnamu casura as.

MpumeuvaHune 2 — lNpu ncnonb3oBaHKMK reHepatopa Ha Bbixode YCP moryT noTpeboBaTbca ocobble Mephl
6e3onacHocTH.

9 OueHka pe3ynbTaToB UCMbITAHUN

PesynbTaThl UCNbITAHUIA KNACCUULIMPYIOT, UICXOOS U3 MpekpalleHna GyHKUMoHMpoBaHua MO unu yxya-
LeHNs ero paboumnx XapakTepUcTHK, C Y4eTOM KpUTEPMEB KayecTBa (DYHKLUNOHWPOBAHUS, YCTAHOBMNEHHbIX 13-
rOTOBMTENEM WKW 3asaBMTENEM Ha NPOUEOYPY MCMLITAHMA UMM COrMAaCOBaHHBLIX MEXOY WU3roTOBUTENEM U Mo-
kynatenem obopynoBaHus. PekoMmeHayemasn knacCcuduKkalms BKMIOYAET CrieayoLlee:

a) HopmarnbHoe (PYHKUMOHMPOBAHME B paMKax MpederbHbIX 3HaYEeHWR, YCTAaHOBMEHHbIX WM3roTOBUTE-
neM, 3afBuUTEneM Unu notpebutenem;

b) BpemMeHHoe npekpalleHue PYHKUMOHMPOBAHMSA UMK yXyalleHue paGodunx XapakTepuUCTUK, KOTopbie
npekpaLlaTces nocne npekpalieHust Bo3OencTBMA NOMeXM U NOCMNe KOTOPbIX HOpManbHoe (yHKUWOHWPOBa-
Hue MO BoccTaHaenueaeTca Bes BMelLaTenscTea oneparopa;

C) BpeMeHHOe npekpalleHne MYHKLUOHUPOBaHUS UMK yXyalueHne pabounx xapakTepucTuK, KOPPeKLUs
KOTOpbIX TpebyeT BMeLIaTensCTBa onepaTopa;

d) npekpalleHne PYHKUMOHUPOBAHMS UMK yXyOlweHne pabounx XapakTepucTUK, BOCCTAHOBIEHWE KO-
TOPbIX HEBO3MOXKHO 13-3a MOBPEXAEHMS KOMMNOHEHTOR UMY NporpamMmmHoro obecnedyeHns o6opyaoBaHUa Unu
NoTepy JaHHbIX.
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B TexHuueckoi gokymeHTaumm Ha MO mMoryT ObiTh ykasdaHbl HapylweHust yHkumoHuposarus MO, koTo-
pble paccMaTpuBaOTCH Kak He3Ha4YMTerbHbIe U JONYCTUMLIE.

MpuBeOeHHasa KnaccuguKaLus MOXeT UCMONb30BaTbCs B KA4YecTBe PYKOBOACTBA MpW onpegeneHuu
KpUTEpUEB KayecTBa (OYHKUMOHUPOBaHWA 060pyLoBaHusA Npu paspaboTke OCHOBOMOMAaralwLmUx cTaHaapTo.,
CTaH4apTOB Ha NPOAYKUMIO UMK FPynny NpoayKLUM MNu Kak OCHOBaHWE A1 COrMacoBaHWA KPUTEPUEB Kade-
cTBa OYHKUMOHMPOBaHWUS MEX Ay U3rOTOBMTENEeM U MoKynaTernemM, Hanpumep, npu oTCYTCTBUM COOTBETCTBYIO-
LL|ero OCHOBOMOMNaratLLero cTaHaapTa Wnu cTaHgapTa Ha NpoayKUMIo UMK TPYMNY NpOAYKLUMK.

B pesynktaTte npoBefeHHbIX UCTbITAHMIn 060pyLoBaHWe He A0MKHO CTaTh HebesonacHbIM.

10 MNpoTokon ucnbiTaHUK

MpoToKon MCNBITAHWIA OOIMKEH COLEpXaTb BCH WMHdopMauWo, HeobxoouMyr ANs BOCMPOU3BEOEHUA
ucnelTaHus. B yacTHOCTK, JOMKHO BbITh YKa3aHo cnegylollee:

- MYHKTBI MPOrpaMmbl UCMbITAHWA, TpebyeMble B COOTBETCTBMM C pasgenom 8;

- 06osHa4veHne MO n nwoboro cesAzaHHOro ¢ HUM obopyaoBaHWsA (Hanpumep, ToproBasi Mmapka, Tun npo-
OYKUWW, CEPUIAHBIA HOMEP);

- obo3HavYeHue ucnblTatensHoro obopyaoBaHus (Hanpumep, TOProBas mMapka, TUN NpogyKuuu, cepuii-
HbI HOMEp);

- Ntobble ocobble YCNOBUSA OKpYKatloLLel cpeabl MPW UCMbITAHUAX, HAaNpUMep B CNydae UCMOoNb30BaHWA
3KPaHWPOBAHHOW KaMepsl;

- ntobble ocobble ycroBus, HeobxoguMble ANA NPOBEAEHUS UCMbITAHWS;

- KpUTEpPWUM KadecTBa (PyHKUNOHWPOBaHMWSA, YCTAHOBNEHHbIE U3rOTOBUTENEM, 3aABMTENEM UK noTpebu-
TEnem;

- KpUTEpUU KavecTBa OYHKLMOHUPOBAHWS, YCTAHOBMNEHHLIE B OCHOBOMONarakwlem cTaHaapTte, cTaHgap-
Te Ha NPOoAYKLMIO UMK rpynny NpoayKUuu;

- Ntobble oTkNoHeHus B pyHKUMOHMpoBaHuu MO, HabnogaeMele BO BpeEMS UMW NOCNE UCNbITATENBHOMO
BO3ENCTBUS, a TaKkKe NPOAOMKUTENbHOCTb YKa3aHHbIX OTKMOHEHWN;

- obocHOBaHWe NPUHATKUS peLleHna o cooTBeTcTBUU/HecooTBeTcTBMM WO (Ha OCHOBE KpMTEpMEB Kade-
CcTBa (PYHKUMOHWPOBAHWNA, YKa3aHHbIX B OCHOBOMONarawLLleM cTaHgapre, cTaHAapTe Ha MpPOaYKLMIO UMK rpyn-
ny NponykuMy NMbo COormacoBaHHbLIX MEXAY M3roToBUMTENEM W NoTpebutenem);

- ntobble ocobble ycnoBWUS 3KcnnyaTauuu, HanpuMep ANWHA Unu Tun Kabens, akpaHWpoBaHWe UK 3a-
3emMneHue, unu kakne-nmbo ycnoeusa skcnnyatauun MO, koTopele Tpeboranuck ansa obecnevyeHWsi COOTBET-
CTBUSA;

- UHAYKUMOHHbBIE KaTyLIKK, BbIDpaHHbIe 4N NPOBEeaeHUst CNbITaHWs;

- pacrnonoxeHne u opueHTauns MHAYKLMOHHON KaTyLKN OTHOocUTenbHO MO.
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MpunoxeHune A
(cnpaBo4yHoe)

xapaKTepMCTMKH HeCcTaHOApPTHbIX MHOYKUMOHHbBIX KaTyllekK

A.1 Obwme nonoxeHus

Ecnm MO HeBO3MOXHO pacrnonouTb BHYTPU CTAH4APTHOM MHAYKUMOHHOWM KaTyLUKW, Torga AOMKeH NpUMeHSATLCA
nvwbo metog npubnuxeHns, NMBO JOMKHEI MCNOMNBb30BaTLCHA HECTaHAApPTHbIe MHAYKUMOHHbIE KaTywkn. HectaHgapTHele
KaTyLUKN KOHCTPYMpYIoTCa C yyeToM pasmepoB VMO ang pasnuyHeliX opueHTauuin MariMTHoOro nons.

MpumMeuaTensHo, 4To Bonblune MHAYKLUMOHHbIE KaTYLLUKWA NOKa3biBaoT BOCMPOU3BOAMMbIE pe3ynkTaThl, HO MOXET He
ObiTb BO3MOXKHOCTEN ANS CO34aHMA o4eHb Bonblumx KaTywek. MakcumankeHble pasMepsl HeCTaH4apTHbIX UHAYKLWMOHHBIX
KaTyLlek onpefenaTca BO3MOXKHOCTLIO A0CTUXeHWA TpeboeaHui Ana hopMbl BonHb! Katywku 1 x 2.6 m. Metog npubnu-
HEHUA MOXKET NOKAa3bIBaTk NOMNE3HbIE, HO HE BCErAa BOCMPOU3BOAWMMbBIE PEe3ynsTaThl.

MpumeuvaHne — WM3-3a BoamoxHbIX Bonbwmx pasmepos MO, kaTywkn moryT BbiTe caenaHbl ¢ hOpMOn Mo-
nepeyvHoro cedveHus «C» unm « T» Ans obecnedeHUss 4OCTATOMHOM MEXaHWYECKOW YNpYrocTu.

A.2 OnpepgeneHue koaddhrLMeHTa MHOYKLUMOHHOW KaTyLUKN

A.2.1 Obuwwme nonoxeHuUs

KoathpruneHT MHOYKLWOHHOW KaTyLWKKM ONpeaensanT M3MepeHnemM nnu pacyeTom. 3ToT KoahpUUNEHT MCNONb3YeT-
Cs NpY pacyeTe ToKa B MHAYKLMOHHOW KaTyLuKe Ans nonyyeHusa TpebyemMon BenuYnHbl Hanps>keHHOCTU MarHUTHOro Mnons
B LIEHTPE KaTyLLKW.

A.2.2 NamepeHne koappULneHTa MHAYKUMOHHOW KaTyLUKKN

A.2.2.1 OBwme nonoxeHus

[ns cpaBHeHWs pe3ynsTaToB UCNbITAHWA Pa3NNYHbIX KaTyLuek KoadhnLMEHT MHOYKUMOHHOW KaTyLLKM AOIKEH BbiTb
W3MEpEH B YCNOBMAX NycToro npocTtpaHcTea bes MO.

[ns namepeHUs HanpsHKeHHOCTU MarHUTHOTO Nons H, co3gaBaemoro MHOYKUMOHHOW KaTYLUIKOW, JOMKEH UCMOMNMb30-
BaTbCHA AaT4MK MarHMTHOrO NONs ¢ AOCTATOYHOW YYBCTBMTENLHOCTLIO.

[aTymK MarHUMTHOro Nomnsa OOMKeH pacnonaratbCA B LEHTPe MHAYKLUMOHHOW KaTyLIKM 1M C COOTBETCTBYHOLLEN Opu-
eHTauuen Ans onpefeneHns MakcuMansHOro 3HavyeHust nons. B MHAYKUMOHHOW KaTylwke ToK | AorkeH ObiTb M3MEPEH K
YCTAHOBMNEH Ha MOMy4YeHMne HanpsKEHHOCTU MarHWTHOIO Mons B Npegenax 4vManaizoHa MaMepeHusl 4aTiuka MarHUTHOro
nons. KoadnLMeHT MHAYKUMOHHON KaTyLWKK Ko =HII.

A.2.2.2 WNamepeHne koadhdrumMeHTa MHAYKLMOHHON KaTYLLIKK OANA HAacTonbHoro obopyaoBaHus

HomkHa npoBoauTLCA criegyoLLasa npoueaypa:

MHOYKUMOHHAA KaTyLIKa OOoMKHa pacrnonararbCs Ha pacCTOAHMM HEe MeHee YeM 1 M OT NPOBOLALLMX UMW MarHUTHBIX
yacTel. B kayecTBe NoAcTaBKu ANA UHAYKUMOHHOM KaTyLLKM MOXHO UCMOMb30BaThk M30MNALUMOHHBIA MaTtepuan. MHayKumMoH-
HYH0 KaTyLUKY NOOKMOMAT K UICTOYHUKY NepeMeHHoro Toka. MiamepeHne MoXHO NpoBoaWTL Ha Nboi YacToTe (HanpyMep,
50 vnu 60 Mu).

A.2.2.3 WamepeHue koaddrumeHTa MHAYKLMOHHOW KaTyLIKK ANA HanonsHoro obopynoBaHma

HomkHa NpoBoaWUTLCS crieayoLlas npoueaypa:

MHOYKUMOHHAA KaTyllka AorkHa pacnonaratbes Ha Ol13, koTopas MoxeT npenctaBnaTs coboi 0aHY M3 CTOPOH
kaTywku. 3a ncknoveHnem O3 Bce Apyre npoBogdALIME U MarHUTHbIE YacTW JOIMKHBI pacnonaraTtbCs Ha pacCTOAHMM
He MeHee 4yeM 1 M OT KaTyLwkuW. B kayecTBe NOACTaBKW AN WHAYKLUMOHHOWM KaTyLUKA MOXHO MCNONb30BaTh M30NALNOHHBIN
marepuan. MHOyKUMOHHAsA KaTyLlka AoMmKHa BbiTh NOAKNIOYEHA K MICTOMHUKY NepeMeHHoro Toka. MamepeHue gomkHo npo-
BOOWTLCH HA NPOMBILLFIEHHOM YacToTe.

A.2.3 PacueT koacppuumneHTa UHAYKLUMOHHOMW KaTYLLKK

KoaththumMeHT MHAYKUMOHHOM KaTYLUKA MOXET BbITb paccymTaH, UCX0OsA U3 reOMETPUYECKUX PA3MEDPOB MHAOYKLMNOH-
HOW KaTywkuW. [Insg ogHOBMTKOBON NPAMOYTronsHOW MHAYKLUMOHHOM KaTYLWKM CO CTOpOoHamMu a + b 1 ¢ KoathhUUWEHT MHAYK-
LIMOHHON KaTYLLIKN Ko ONPenensaeTcs Kak

H(P) 1| 4alc+cla " 4blc +clb
IAn) (22 4 (ci2 b +(cl2)

roe H(P) — marHuTHoe none B Touke P, a [ — TOK MHAYKUWOHHOM KaTyLLKW.

YpaeHeHue A.1 oelcTBUTENBHO, ECn HAaUBonbLIWIA pazMep NONepeYHOro CEYeHUst MPOBOAHMKA KaTyLLKU ABMAETCH
JOCTaTOYHO MarbiM Mo CPaBHEHWUIO C KOPOTKOW CTOPOHOW MHAYKUMOHHON KaTylwku. Ecnv ang ksagpaTHON MHOYKUMOHHOWN
KaTyLUKW CO CTOPOHOW c, To4ka P HaxoouTcsa B LeHTpe KaTylku, Torga a = b = ¢/2. Ecnu Todka P HaxoOuTcsi B LEHTpe
NPAMOYTONbLHOW KaTyLKK, Torga a = b. Ecnun HWKHEeR CTOPOHOW KaTylwku aengetca Ol13, Toraa ypasHeHne A.1 Bce elle
OyoeT nercTBUTENBLHO, HO Heobxogumo ByoeT OpaTh B pacyeT hakTudeckoe (hunanyeckoe) naobpaxeHue KaTywkn. B atom
criydae, ecnu Todka P HaxoguTcs B UEHTPe IM3NYECKON KaTyLik1, TO KOIPMULMEHT K KaTyLiku, obpasosaHHon dusm-
YeCcKoW KaTyLUKOW Nroc ee usobpaxeHue, onpenenserca ypasHeHnem A.1, roe b= 3 x a.

kee(P) =

(A1)
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—

Pucyrok A.1 — lNpsamoyronsHas MHOYKUWMOHHASA KaTyLlKa

cf2 cf2
co cTopoHaMun a+ b u ¢

A.3 WamepeHue HanNpsAXXeHHOCTU MarHUTHOroO nNons

MamepeHve HanpspkeHHOCTU MarHUTHOTO Mons, ynomaHyToe B A.2.2.1, Takke NpMMEHSIETCS W NMPW UCMNOSb30BaHMK
DonblWKX HecTaHOAPTHLIX MHAYKUMOHHBIX KaTylek. [nsa naMepeHns MarHUTHOrO nons AonycKaeTcsa NPUMEHSTb M3Mepu-
TEMNbBHYH CUCTEMY, COCTOSLLYHD U3 KannbpoBaHHLIX OATYMKOB, HANpUMep OATYUKOB Ha OcHoBe «adpdekta Xonna», unu
MHOFOBWTKOBLIX KOHTYPHbIX OATYMKOB C AMAMETPOM Kak MUHUMYM Ha Nopagok MeHblle, YeM Y MHOYKUMOHHOW KaTyLLKX 1
npubopa ¢ y3kMM OManas3oHoM NPOMbILLNEHHBIX YacToT. MakcuManbHbli 06beM orpaHudeH nonuHuei +3 ob B nnockoctun
X—Y W n3onuHuein =3 ob B nnockocTn x—z.

A.4 MNpoBepKa HeCTaHOAPTHbLIX MHAYKUWMOHHBIX KaTyLleK

MamepeHre MOXHO MPOBOAMTL NYTEM MoAavM TOKa Ha NPOMbILLSIEHHOR YacToTe Ha MHAYKUMOHHYIO KaTyLIKY W KU3-
MEpPeHWM MarHUTHOTO NONA C MOMOLLLIO AATYMKOB, PACNONOXEHHbLIX B TEOMETPUYECKOM LIEHTPE KATYLLUKM, Kak MoKa3aHo Ha
pucyHke A.2.

MHOyKuMOHHAA KaTyLuKa

o MHAYKUMOHHAA KaTyLuKa [ )
g h
MeTouHuK
nepeMeHHoro Toka
AV i — O1]
Oariuk
MArHUTHOrO NOAA

WcTouHNK

NEPEMEHHOMD TOKA Harauik
MAarHATHOM: NOnA
/\/ —
1 |
% T

Q3 {(ecnu NPUMEHASTCA KaK QAHA W3 CTOPOH KaTYLKA}

PucyHok A.2 — MNpuMep yCTaHOBKW ANS NPOBEPKU HECTAHAAPTHLIX MHAYKUMOHHLIX KaTyLuek

KoathdnumneHT MHOYKUMOHHOW KaTYLLKA MOXHO paccynTaTb, UCNoNb3ys ypaBHeHue A.1, ecnn Hambonblunin pasmep
CceveHus KaTyLKN MHOYKTUBHOCTK He Bonee Yyem Ha 0,02 Bonblue caMor KOPOTKOW CTOPOHbI KaTYLLKK.

Ecnu B kayecTBe ogHOM M3 CTOPOH KaTyLwkv npumensetca O3, To BenvunHa koHevHoro pa3mepa Ol3 ctaHoBuTCA
O0MNONHUTENBHBEIM MCTOYHWUKOM HeornpeaeneHHoCTU. [JaHHYo OLEeHKY MOXHO MPOBECTW UCXOAS M3 OTHOCUTENbHOMO OTKMO-
HEeHUs MexXay KoabuUMeHTaMM KaTyLWKK, paCCUUTaHHBIMKW NpY donyweHun Hanu4us OlN3 6eckoHeYHOro paamepa 1 npu
€ro oTCYTCTBUM.
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MpunoxeHune B
(cnpaBo4yHoe)

Mchopmau,ml O pacnpocTpaHeHUU nond B CTaHAAPTHbIX MHAYKLUMOHHBIX KaTyLWKax

B.1 O6wume nonoxeHus

B npunoxerun B npuBegeHa nHgopmaums o makcumansHeix pasmepax O n pacnonoxernnn MO B MHOYKUMOHHbBIX
katywkax. MakcumansHeIi 06beM orpaHudeH usonuHuen +3 ab B NNockocTu x—y 1 n3onuHuel £3 ab B nnockocTu x—2z.

MHOyKTUBHOCTL OOHOBUTKOBOMW CTaHAAPTHOW KaTyLku pasamepom 1 x 1 M npnbnuantensHo pasHa 2,5 MkIH, a cTaH-
OAapTHOM KaTywky pasmepom 1 x 2,6 m npubnuantencHo pasHa 6 MklH.

[Mpw pacyeTe Nons KOHEYHbIM NOMepPeYHbIM CeYeHMeM NPOBOAHMKOB 0BMOTKW NpeHebperatoT (ero NPUHUMAIOT NpK-
OnnanTensLHO paBHBLIM TOHKOW NMPOBOIOKE).

B.2 UHOYKUMOHHAA KaTyLwwKa pazmepom 1 x 1 m

Ha pucyHke B.1 gona nnockocTn x—y 1 Ha pucyHke B.2 ana nnockoctu x—z nokasaHbl nzonvHun +3 ab n -3 gb
HanpaKeHHOCTM MarHUTHOro nons (npegeneHole 3HadeHus). MakcumaneHsi paamvep MO — 0,6 x 0,6 x 0,5 m (wmpu-
Ha X AnWHAa X BbICOTA).

MakcuMansHeiiA pazmep MO

0 ab L~ (BnuHarwuprHa=0,6 mx0,6 m)

e

[MNoOCKoeTL X—y

\ MNNocKocTs X—2Z

MpumeyvyaHune — M3onmHma —3 b He NokasaHa, NOTOMY YTO OHa HaxoAMTCA BHE ODMOTKKM KaTyLLKW.

PwcyHok B.1 — WM3zonuHua +3 ab HanpseHHOCTWM MarHUTHOro nona (npegeneHble 3Ha4eHUs) B MITOCKOCTU X—
ONs UHOYKUWOHHOW KaTyLwku paamepoM 1 x 1 M

MakcumaneHoiiA pasmep MO
{wupuHaxebicota=0,6 Mx0,5 M)

L

MnockocTs X—2Z

+3 06
\ -3 ab

0nb

PwucyHok B.2 — MzonuHum +3 gb n —3 b Hanps»keHHOCTU MarHUTHOTO nons (NpeaenbHble 3HaYeHWs ) B NMNOCKOCTH X—Z
ONs MHOYKUWMOHHORW KaTywwku paamepoM 1 x 1 M
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B.3 MHAayKUMOHHaA KaTywkKa pasmepom 1 x 2,6 M ¢ ONOPHOM NNAcTUHOM 3a3eMneHus

Ha pucyHke B.3 ona nnockoCTU X—z U Ha pUCyHKe B.4 ONnA nAocKoCcTM X—) NokasaHsbl M3onuHun +3 gb n -3 ob
HanpsXKeHHOCTW MarHWUTHOro nonsa (NpegeneHele 3HadeHun). MakcumaneHbld pasmep MO — 0,6 x 0,6 x 2 M (gnuHa x
X LUMpUHA * BblCOTa).

[ns pacyeta uzonuHuin £3 ob pasmep ONopHON NNACTUHBI 3a3EMNEHNA MPUHUMAETCH paBHbIM 6ECKOHEYHOMY.

+3 ob

MakcumanbHeid pazmep MO
(wrpuHaxebicoTa=0,6 M*2,0 M)

I

/

/\\* Mnockocts x-y
. 0ab

| NnockocTs x-z

I punMedYyaHne — W3onuHna —3 gb He nokasaHa, NOTOMY YTO OHa Haxo4UTCA BHe 0BMOTKU KaTyLLKKA.

PucyHok B.3 — M3onvHua +3 gb HanpskeHHOCTH MarHUTHOro nons (NpegenkHble 3Ha4YeHust) B NNoCKOCTM X—Z
ONA UHOYKUMOHHOW KaTyLUKN pasmepom 1 x 2.6 M C ONOPHOW NNACTUHOW 3a3eMMNeHust

MakcymaneHbiiA paamep MO
(wrprHaxanuHa=0,6 mx0,6 m) -3 0B

o | +3 35

NI

/é |

PucyHok B.4 — MaonuHun +3 ob n —3 ob Hanps»KeHHOCTU MarHMTHOro nons (NpeaenbHble 3Ha4YeHWs) B NNOCKOCTH X—
ON8 MHOYKUMOHHOW KaTyLLUKKX pasmepom 1 x 2.6 M C ONOPHOW NNAcTUHOW 3a3eMMNeHunst
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B.4 UHayKUMOHHAA KaTywka pasmepom 1 x 2,6 m 63 ONOPHON NMNAcTUHbI 3a3eMNeHus

Ha pucyHke B.5 ona nnockoctn x—y 1 Ha pucyHke B.6 ona nnockoctu x—z nokasaHbl nzonvHun +3 ab n -3 gb
HanpsPKeHHOCTU MarHUTHOro nonsa (npeaeneHble 3HadeHns). MakcumansHeii pasmep MO — 0,6 x 0,6 x 2 m (anuHa x wun-
pUHa * BbICOTA).

+3 nb

MakcumanbHbIA pasmep MO
{wupwvHaxgnuHa=0,6 mx2,0 m)

™~

MnNocKocTb X—Z

MnockocTs X=y

7/

MpumeyaHune — M3onuHua —3 ab He nokasaHa, NoTOMY YTO OHa Haxo4UTCA BHE OBMOTKM KaTyLUKK.

PwucyHok B.5 — WM3aonuHna +3 ab HanpsXeHHOCTWM MarHUTHOro nona (npegeneHele 3Ha4eHUs) B MITOCKOCTU X—y
ONa MHOYKUMOHHOW KaTyLWKKM pasMepom 1 x 2,6 m 6e3 onopHOW NnacTUHbl 3a3eMNeHns

MakcumaneHbii pasmep MO
{wupuHaxpblicoTa=0,6 Mx0,6 m)

| MnockocTb X—2Z

/ i

PucyHok B.6 — WMaonuHuuun +3 b 1 -3 b Hanps»KeHHOCTU MarHUTHOro nong (NpefenkbHble 3HaYeHUs) B NNOCKOCTU X—2Z
ONA MHOYKUMOHHON KaTyLwWwKn pasmepom 1 x 2,6 m 6e3 onopHOW NNacTUHbI 3a3eMNeHNs

0nb

17

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 23 /50
CTpaHuua nokymeHTa - https://GostExpert.ru/gost/gost-61000-4-9-2022



https://gostexpert.ru?utm_source=pdf&utm_medium=69023
https://gostexpert.ru/gost/gost-61000-4-9-2022?utm_source=pdf&utm_medium=69023&utm_term=page

FOCT IEC 61000-4-9—2022

MpunoxeHwne C
(cnpaBo4Hoe)

Bbi6op ucnbiTatenbHbIX YPOBHEH

McneiTatenbHble YPOBHW BbIDMPAIOT, MCXOASA M3 3NEKTpoMarHuTHoW obCcTaHOBKM, B KOTOPOW npegnonaraeTcs uc-
nonb3oBaTh gaHHoe obopygoBaHWe, ¢ y4eToM Haubonee BEpPOATHLIX YCNOBWIA IKCMyaTaLuin.

Obwan nHgopmauusa B OTHOLLEHUW UCNLITaTENbHbIX YPOBHEW NpUBedeHa B pasgene 5.

[Mpw BLIBOpE UCMLITATENBHOMO YPOBHA HEOBXOAMMO NPUHUMATL BO BHUMAaHWE!

- 3ANEKTPOMAarH1THYK 0BCTaHOBKY;

- NOTeHUManbHy GnM30CcTe PacnonoXeHUa UCTOYHUKOB MOMEX MMMYNbCHOMO MarHWTHOTO Mons K AaHHomy obo-
pyoOBaHWID;

- NpeanonaraeMbie TUMNOBbIE YCIOBUA YCTAHOBKM ANA 3KCNNyaTauun B paccMaTpuBaeMOl aneKTpoMarHuTHom ob-
CTaHOBKe;

- paamep npegernos COBMECTUMOCTM U UX HEOBXOAMMOCTb, T. €. pa3HuLa MeXay MakcUManbHbIM YPOBHEM MOMEXN
1 paccmaTpuBaeMbIM YPOBHEM YCTOWYMBOCTU K MOMEXE.

BblBop COOTBETCTBYHILLENO UCMBLITATENBHOMO YPOBHA 3aBMCUT OT 3MNeKTpOMarHUTHOW 06CTaHOBKKW, B KOTOPON npea-
rnonaraeTcs UCMonb3oBaTh AaHHOe obopyaoBaHue. PyKoBOACTBO MO BbIOOPY WCMNbITATENbHBIX YPOBHEW NPU UCMBITAHMAX
06opyaoBaHUA Ha YCTOMYMBOCTE K BO3AEWCTBIMI0 MMMYNbCHONO MarHMTHOrO Nomns y4nTbiBaeT obLUWe yCrnoBua YyCTaHOBKA 1
3KCnnyaTauum, KoTopble paccMaTpyMBalOTCAa ANA OaHHOW 3NeKTPOMarHUTHol obctaHoBKW. McnbiTatensHble YpOBHU MOTYT
BbITb CnegyWUMm:

Knacc 1:

3nekTpomarHuTHaa obcTaHoBKa ¢ 0cOGbIMM MEpaMu Mo MOMEXONOOABIEHWIO, KOTOPLIE AOMNYCKaKT MOABNEHME
3MNeKTPOMAarHUTHbIX ABMEHUIA TONbKO OO ONpeneneHHon cTeneHu (Hanpumep, siBNeHMe He NMPOWMCXOAWT BOBCe, ABMEeHMe
NMPOUCXOAMT, HO TOMLKO C OTHOCUTENbHO HU3KOW amMnnUTYOon U T. O.).

KoHTponupyemas anektpoMmarHutHas obctaHoBka: 0BCcTaHOBKA B KOTOPOW MMNaHUPYETCH WCMOMNL30BaHUE YyBCTBU-
TeNnbHbIX YCTPOWUCTB (HAanpuMep, SMeKTPOHHLIE MUKPOCKOMLI, 3NeKTPOHHO-Ny4YeBbIE TPYOKU U T. A.).

[na obopygoBaHMa, nNpegHa3HayYeHHoro A9 UCMONb30BaHWA B AAHHOM KNacce anekTPOMarHUTHOW 0BCTaHOBKM,
MCMbITAHWA HE MPOBOAATCH.

Knacc 2:

3neKkTpoMarHuTHast 0BCTaHOBKA XUIMbIX PalioHOB.

[Onsa obopygoBaHMA, nNpegHa3Ha4YeHHoro AnA UCMoNb30BaHWA B AAHHOM KNacce anekTPOMAarHUTHOW OOCTaHOBKM,
VCMbITaHWA HE NMPOBOAATCS, TaK KAK COOTBETCTBYIOLLNE MECTOMNONOXEHUS HE NOOBEPKEHBLI BO3AEWCTBUIO NONen nNpy nepe-
KIMKOYEHWAX HA CPEHE- 1 BLICOKOBOMLTHLIX MNOACTAHUNSX.

Knacc 3:

OnekTpomarHuTHas o6cTaHOBKa OPUCHBIX/KOMMEPYECKNX PalloHOB.

MecTononoxeHus B JaHHOM Krnacce aneKkTpoMarHMTHOM 06CTaHOBKM XapakTepruayloTcsl NOTEeHUMANbHON Bri3ocTbio
K CpefHe- U BbICOKOBOMETHLEIM KOMMYTALMOHHLIM YCTPOWCTBAM WM K NPOBOAHUKAM, MO KOTOPLIM MPOTEKAKOT COOTBET-
CTBYIOLLME NepexodHble npouecchl. B kayecTee Takux MeCTOMONOXEeHUA MOryT paccMaTpUBaTLCA KOMMBIOTEPHLIE 3anbl
BONKW3KW NOACTaHUWA.

Knacc 4:

3AnekTpoMarHMTHas 06CTaHOBKA NMPOMBILLIIEHHBLIX PAWOHOB.

MecTononoXeHwsa B JaHHOM KMacce aMeKTPOMarHMTHOM 00CTaHOBKM XapakTepu3ayTca HalIMYMEM CpefHe- U BbICO-
KOBOMLTHBIX MOACTaHUWA W MPOBOAHWMKOB, MO KOTOPbLIM MPOTEKAOT NepexofHbie TOKWM KOPOTKOro 3aMblkaHus. B kadectee
Takvx MECTOMOMNOXEHUA MOTYT paccMaTpyMBaTLCA MNOCThI YNpPaBneHnst NoACTaHLMIA U NPOCTPaHCTBa C CUIbHOTOYHLIM 060-
pyaoBaHUEM/yCTaHOBKaAMU.

Knacc 5:

CypoBas anekTpomarHuTHaa obcTaHOBKa, KOTOpas MOXET XapakTepu3oBaTbCs CrnegyoWwyuMy npuaHakaMiu: NpoBo-
OHVIKW, LUMHBI WA NMTMHWW NepenaYyn CPeaHEro Ui BbICOKOTO HANpsKeHWs, MO KOTOPLIM NPOXOAUT TOK B AECATKM KA.

B kayecTBe MECTONOMNOXEHWUA C TakoW 3NeKTPOMarHUTHOW 0BCTaHOBKOW MOTyT paccMaTpuBaTLCA MecTa pacrnorno-
XEHWUA pacnpeaenuTenbHbiX YCTPOUCTE 00bEeKTOB TAXENOW NPOMbILLNEHHOCTW, NOACTAHUMW CPEOHENO W BbICOKOrO Hanps-
WEHUA W ANEeKTPUYECKUE CTaHLWK.

Knacc X:

CneunansHas anekTpoMarHnTHas obcTaHoBKa

B 3aBucumocTu oT Bonbllein U MeHbLUEW CTENEHW pa3geneHna UCTOYHMKOB NoMex 1 uenei obopynoeaHus, kabe-
newn, NUHWIA U T. 4., 8 TaKKE Ka4ecTBa yCTaHOBOK MOXET noTpefoBaTbes npumMeHeHne Gonee BLICOKOrO Unu Gonee HU3Koro
MCNbITATENBLHOIO YPOBHS 3aLUMLLEHHOCTU 3MeKTPOMarHUTHOM 0BCTaHOBKM, YEM yKa3aHHbie Bhiwe. MoxeT noTpeboBaTtscs
OLEeHKa ANA KaXXaoro oTAenbHOro cny4vas.

CnenyeT yuuThiBaThb, YTO LUenu obopygoBaHua (HanpuMmep, Kabenu, LWWHbI, BbICOKOBOMLTHLIE NUHUKA nepegaqdn),
akcnnyaTupyemeble Ha Bonee BLICOKOM UCTLITATENBEHOM YPOBHE 3MEKTPOMAarHUTHON 0BCTaHOBKM, MOTYT NPOXOAUTE CKBO3b
cpeny ¢ bonee HM3KUM UCMbITAaTENBHBIM YPOBHEM 3MEKTPOMArHMTHOW 0BcTaHoBKW. B Taknx cnydaax OomkHa NpoBOOUThL-
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Csl NOBTOpHasi OLIEHKa nocrnefHeiln 0bnacTu pacnonoXeHus, NpUHKMas Bo BHUMaHUe COOTBETCTBYHOLUME MCTIbITATENbHEBIE
YPOBHU.

BhlleynoMaHyThIA BbIGOP UCMBITATENBHBIX YPOBHEN C TOUKW 3pEHUS ANEKTPOMarHUTHOW 06CTaHOBKM MCNONbL3yeTca
TONBKO KaK pyKOBOACTBO. BO3MOXHEI Cryyau, korda MecTononoXeHne MoxeT BbiTb OTHECEHO K OOHOMY W3 nepeducreH-
HbIX Bbille TWUMOB 3MEKTPOMAarHWTHOW 0BCTaHOBKM, HO M3-3a OcoGeHHOCTel 0DopynoBaHUs MNW Opyrux 0BCTOSTENbCTB
MOXET CcTaTb Gornee NoAXoAALLMM APYTOi UCTIbITATENbHBIA YPOBEHB, OTMMYHbIA OT TOTO, KOTOPOMY COOTBETCTBYET AaHHas
arneKkTpoMarHuTHas obcTaHoBka. COOTBETCTBYIOLANA OLEHKA JoMKHa BbITb MpoBeaeHa 3aMHTEPECOBaHHBIMU CTOPOHAMM
(HanpuMep, TEXHUYECKUe KOMUTETbI, paspabaTbiBalolyne CTaHAapThl Ha NPOAYKLUMIO).
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Mpunoxenwne D
(cnpaBo4HoOe)

PekomeHgauuum no HeonpeneneHHoOCTU U3MepeHUnA

D.1 OGwwue nonoxeHwun

CooTBeTcTBME MOMNYYEHHOW BEMUYMHBI MOMEXW OTHOCMTENLHO BEMUYMHBLI MOMEXM, YKAa3aHHOW B HACTOSLLEM CTaH-
[apTe, Kak npaBuno, NoATBEPKOAETCA NOCPEACTBOM psaa M3MepeHui (HanpuMep, U3MepeHue BpeMeHW HapacTaHus
MMMyneca ToKa, ¢ NOMOLLLH ocuunnorpada ¢ Ucnons3oBaHMeM TOKOBOro NpobHWKa). PeaynkTaT kaxaoro naMepeHus co-
OEPXUT CBOKD HEKOTOPYIO YacTb HeonpeneneHHocTy naMmepenns (HW) ns-3a HecoseplueHCTBa M3MepPUTENbHbIX Nprbopos,
a TaKKe BCMNELNCTBME HELOCTATOYHOM BOCMPOM3BOAMMOCTM camon mamepsaemon sennyduHbl. OueHka H BeinonHaeTcs B
COOTBETCTBMM C NPUHUMNAMKU 1 MeTodamu, onucaHHbimu B IEC TR 61000-1-6.

[nsa Toro 4Tobbl NPOM3BECTH OLEHKY HEONPEOENEHHOCTU M3MEPEHMA Heobxoanmo:

a) onpemennTb MCTOYHUKW HEOMPEAENEHHOCTW, OTHOCALLMECH KaK K M3MepuUTenbHLIM Npubopam, Tak 1 K namepse-
MOW BEIMMYMHE;

b) onpegenuTe hyHKUMOHANBHYIO 3@BUCUMOCTL (M3MEpPUTENBHYH MOAENE) MEXAY BNUAKLWUMUK (BXOAHLIMUW) BEMNU-
YMHAMW W M3MEePAEMOiA (BbIXOLHOW) BEMUYNHOW;

C) MOMy4uTb OLIEHKY M CTaHAAPTHYH HEONpPeaeneHHOCTL BXOAHLIX BENWYMH;

d) nony4nTb OLEHKY MHTEpPBaNa, COAepallero, ¢ BbICOKMM YPOBHEM AOCTOBEPHOCTH, UCTUHHOE 3HAYeHue name-
pAEMOI BEMUYMHLI.

OTW OUEHKWN M HEONpEedeneHHOCTU, NoMNyYeHHbIe ANA KOHKPETHBIX BEMWYWH NMOMEXMW, HE XapaKTepu3yrT CTeneHb
COOTBETCTBMA MEXOY UMUTAUMEN 3MNEeKTPOMarHWTHOIO ABMEHWA, YCTAHOBIEHHON B OCHOBHOM CTaHAapTe, W peanbHbiM
ANEKTPOMarHWTHBIM ABMEHWEM, MPOMCXOAALMM 3a nNpedenamn nabopartopun.

Mockonbky BNusHWe Ha O napameTpoB NoOMexu 3apaHee HeM3BECTHO W B BonbluMHCTBe cnyvaeB MO geMoHCTpu-
pyeT HeNMHeNHoe NoBeAeHWe, TO AN NONyYeHWs BENUYMHBI MOMEXU HEBO3MOXKHO ONPeaenvTh EAMHYH OLIEHKY W KONUYe-
cTBO HeonpeneneHHocTel. MoaTomy kaxabiii U3 3TUX NapamMeTpoB NoMexu ByaeT CONpoBOXAATLCS COOTBETCTBYIOLLUMU
OLIEHKOW U HEOMNpPeaeneHHoCTL0. 3To NpuBoauT K Bonee Yyem ogHoMy GloKeTy HeonpeaeneHHOCTH.

D.2 YcnoeHble 0603Ha4YeHUn

Ip — [MWKOBOE 3Ha4yeHne MMnynbca ToKa, NogaBaemMoro Ha KaTyLlKy,

Hp — MWKOBOE 3Ha4YeHne nMnynbca MarHMTHOIo NonA;

kep — koadPULMEHT MHOYKLMOHHOM KaTyLLIKK: Hp =keog 1o
T; — ANUTenbHOCTL (DPOHTa UMMYNLCOB TOKa U MarHuTHoro nona Tp= 1,257 ;

T, — Bpemsa HapacTaHWA UMNYILCOB TOKa W MarHMTHOTO MOMA, ONpefensaemMoe Kak BpeMEHHOW MHTepBas Mexay
10 % 1 90 % NUKOBOro 3Ha4YeHUs;

T, — W1pMHA MMMYNBCOB TOKA W MarHUTHOTO MONs;

T4 — NPOAOIPKMTENBHOCTE UMIYNBLCOB TOKA U MarHuTHoro nona: T, =1,18T .

MpuMeyaHne — 3HaYeHMA W B3AKMOCBA3L Mexay cuMBONaMu u(x), ¢, uly), uyy), U(y) n y pasbacHeHbl
B IEC TR 61000-1-6.

D.3 CocTtaensawuue HeonpegeneHHOCTH Bblﬁpoca nMnynbca TOKa U HeonpegeneHHoOCTU U3MepeHUA
Bblﬁpoca nMnynbca MarHUTHOro nonA

B crnegytollemM crnvcke nokasaHbl COCTaBMsOLIME, MCNONb3yeMble AN OLEHKW BO3OENCTBUA KaK M3MepuTenbHbIX
nprBopoB, Tak 1 UCMbITaTeNbHOW YCTaHOBKM:

- MOKa3aHWA NMKOBOMO 3HAYEHNS;

- nokasaHus Ha 10 % ypoBHs;

- nokasaHus Ha 90 % ypoBHS;

- nokasaHus Ha 50 % ypoBHS;

- nonoca nponyckaHna U3MepUTENbLHOW CUCTEMBI;

- hopmMa UMMNYNbLCHOW XapaKTEPUCTUKU U3MEPUTENBHOM CUCTEMBI;

- MOrpeLUHoCTE M3MEPEHMS FOPU3oHTanNsHOW ocK ocumnnnorpada;

- MOrpeLUHoCTh U3MEPEHWS BEPTUKabHOW OcK ocuunnorpada;

- ¥3amMepuTenbHasa cucTema, M3Mepsemasn BENn4nHa 1 BOCNPOM3BOAMMOCTb UCMbITATENbHOW YCTaHOBKKM (Tun A);

- kanubpoeka ocuunnorpada n U3mMepuTernbHON CUCTEMbI;

- KOAhPUUMEHT UHOYKLUMOHHOMN KaTYLLKW.

D.4 HeonpegeneHHOCTL NpU KaNUBpOBKe BLIGPOCA UMMNYNLCA TOKa U BbIGPOCA UMNYNbCa MarHUTHOTO Nonst

D.4.1 OGwwme nonoxeHun
B cnyyae ucnblTaHUsi MarHUTHOMO MONS BenudMHaMK NMOMEXM SIBMAAIOTCA BbIBpOC MMMNynbca Toka, co3naBaeMbiit
ucnblTaTenbHLIM FEHEPATOPOM M NMOAABAEMbBIA HA KOHTAKTHBIE 3aXUMbl KATYLLUKK, U BbIOPOC MMMYNbLCa MarHUTHOTO Mons,
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BgozgencTeyroWwmin Ha MO. Kak roBopunock B pasgene D.1, Heobxoonmo cocTaenaTh OHOMKET HeonpedeneHHOCTH Ans
Ka)k[0ro U3aMepsaeMoro napamMeTpa BenuyunHbl nomexu. MNapameTpamMu 3Tux BENUYUH NMOMEXMN ABNAKTCA Ip, Tiu T, Ans BbI-
Opoca umnynbca Toka 1 Hp ans Bbibpoca uMnynsca MmarHuTHoro nonq. MNpegnonaraeTcs, YTO MarHWTHOE None, co3faea-
eMoe MHAYKUWOHHOW KaTYLUKOW, NPONOpUMOHANBHO TOKY, MPOTEKAIOLLEMY Yepe3 KOHTaKTHLIE 3aXUMbl KaTyLUKK, NPpU 3TOM
KO3(POULIMEHTOM MPOMOPLMOHATBHOCTY ABNAETCH KO3 MULMEHT MHAYKLUMOHHOR KaTylWwkn K. OTCiofa cneayert, YTo Bbl-
6poc MNynbca MarHMTHOTO NOMA MMEET TaKYH KE LMPWHY U ANWTENBHOCTb cprHTa vMnynbca, kak v Bblbpoc umnyrnbsca
TOKa, 8 MMKOBOE 3HA4eHWe MarHUTHOrO Norst NpeacTaenseTcs kak H) = ko -

Moaxond, npyMmeHsieMblid ANs oueHku HIA umnynesca, onucaH B E) 461 D 4 7. B tabnuuax D.1, D.2 u D.3 npuBeaeHs!
npumepel GlogxeTa HeonpeaeneHHOCTU AN napaMeTpoB Beibpoca. B Tabnuubl BKMYEeHbI BXOOHLIE NapamMeTpbl, KOTopble
paccmaTtpuBaloTcH Kak Hanbonee 3HauyMMble A4S AaHHBIX MTPUMEPOB, NoapobHan nHGopMaumns (YUCNOBLIE 3HAYEHUS, TUT
NMOTHOCTW pacnpeneneHns BePOATHOCTU U T. [. ) O KaXKA0W COCTaBMALLEA HEONPEOeNeHHOCTH M3MEPEHUA W pe3ynbTaThl
pacyeToB, TpebyemMbie ANa onpefeneHus BompKeTa HeoNpeaeneHHOCTH.

D.4.2 nutencHocTb hpoHTa BbiGpoca MMNyNbCca TOKa

MamepsieMoli BENWYMHOW ABMAETCA ANWTENLHOCTL OpoHTa BbIGpOca MMNynbca TOKA, PpACCYMTaHHaA C NMOMOLLLH
cnegyoLwen dyHKUMOHANBHOW 3aBUCUMOCTH:

Tt = 1’25\/(T90 % = Tiog + R - Tizs, (D.1)
rae

L)
MS =3 (D.2)

T10 9% — Bpems npu 10 % NUKOBOrO 3Ha4EHWA aMnIuTydbl;
Tgg o, — Bpema npu 90 % NUKOBOTO 3HAYEHUS aMNUTyabI;
OR — ronpaska Ha HEBOCTPON3BOAUMOCTb;
Tys — Bpemst HapacTaHWs peakuui Ha BXOOHOE CTYNeHYaToe BO3NeNcTBMe N3MepUTENbHON CUCTEMbI;
B — nonoca nponyckaHua nameputensHon cuctemMel -3 ab, kly;
0 — KoadhcpnumeHT, paBHbIn (360 + 40) mkc - Ky (B B Kl'U, a Ty,g B MKC).

Ta6nwuuya D.1— lNpumep GlogxeTta HEONPEAENEHHOCTW ANS ANUTENLHOCTW OpoHTa BbiBpoca uMmnynbca Toka T;

nPB @ uy(y)

u(x) C;

YcnoBHoe
o6o3HauyeHune
OueHka
EanHnua
namepeHus
Mpenen
NorpeLwHocT!
EavHunua
M3MepPEeHUs
KoadhcpmuymeHt
EanHnuga
“3mMepeHus
EanHnua
“amepeHus

Tigs, | 0.74 mkc | 0,0050 | wmke Tpeyronbhaa | 2,45 | 0,0020 | -1,2563 1 0,0026 | mxc

Tao 9% 7,94 MKC 0,0050 MKC TpeyronsHasn 2,45 0,002 0 1,256 3 1 0,002 6 | Mkc
oR 0 MKC 0,025 MKC HopmaneHas 1,00 | 0,0250 1,256 3 1 0,031 4 | Mkc
(k=1)

360 | mkc kM 40 mKc Ky | MpamoyroneHaa | 1,73 | 23,094 0 | —0,000 3 1/klMy 0,005 8 | Mmkc

500 Ky 50 Ky, MpamoyroneHada | 1,73 | 28,8675 | 0,0002 | mkc/kly | 0,005 3 | mkc
0,03256 | mKkc
y):(\/Zw(y)z]
Uly) = 2uq(y) 0,06 MKC
y 8,95 MKC

@ MPB — nnoTHOCTL pacrnpegeneHnst BEPOSTHOCTY.

T40 o> Tgg o — 23TO 3HaueHue Bpemeru Ha 10 % unu Ha 90 % nukoBoro 3HaveHus amnnutyael. MNpeaen norpetw-
HOCTM Mony4YyaeTcsa MCXoas M3 TOro, YTo YacToTa guckpeTusauum coctaenaeT 100 MUNNMoHOB BeIBOPOK B cekyHOY CO Crno-
COBHOCTBI MHTEPNONALMKU TPACCUPOBKM ocLunnorpada (TpeyronsHas NnoTHOCTL pacnpeaeneHna BepoaTHOCTK). B nHoM
cny4ae cneayeT NPUMEHsiTe NPSMOYTONbHYH NNMOTHOCTL pacnpeaeneHns BeposTHOCTU. 34eck paccMaTpUBaeTCsl TOMNbKO
Takasa cocTaenswowas HW, kak yactota BeIBOPKM, 0 AONONHUTENbHbLIX cocTaensowmx cMm. B D.4.5. MNpegnonaraetcs, 4to

3Ha4YeHWA coCTaBNAoT Tyqq, = 0,74 MKC U Tgq o, = 7,94 MKC.
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Ty — 3TO pacyeTHOEe 3HadeHUe BpeMeHW HapacTaHus peakuun Ha BXOAHOE CTyneH4aToe BO3[enCTBME U3MepH-
TeneHon cuctemel. KoadhdpmumeHT o (cM. pasgen D.2) s3aBucut ot chopMbl MNYNbECHOW XapakTeEPUCTUKUA M3MEPUTENBHOM
cucteMel. quanasoH (360 + 40) xapakTepeH AN LUMPOKOro Kracca CUCTEM, KaXaaa U3 KOTOPbIX UMEET pasnuyHyto hopmy
UMMYNbLCHOW XapakTepucTuku (cM. D.4.6 v Tabnuuy D.4). [ina nonockl nponyckaHna B uaMepuTensHoi cUCTEMEI, KOoTopas
MOXeT BbITe NOMNy4YeHa 3KCNepUMeHTanbHo (NPAMbIM U3MEPEHWEM NOMOCKk! MPOMYCKaHWs ) UMK paccyMTaHa MCXo4q 13 no-
nochl NPOMNyCKaHUa B; AN Kaaoro anemeHTa UamMepuTenbHon cUcTeMbl (Mo BorbLLEeR YacT 3TO TOKOBbLIA NPOBHUK U
TOKOBBIV LUYHT, Kabenb 1 3KpaH), NCNonb3yeTcd credylollee ypaBHeHWe:

2 2
WISy (N3 + L3 + (D.3)
B B, B, )

Ons B npuHata oueHka 500 kl'y n npegen norpewHocty 50 kMW npy NpAMOYroneHOW NNOTHOCTU pacnpeaeneHns
BEPOSATHOCTH.

8R — 3TO HEBOCMPOW3BOAMMOCTL BpeMeHu HapacTaHus oT 10 % o 90 %. Mpegcraenaer coboi KONMYECTBEHHO
BbIpaKEHHOE OTCYTCTBME BOCMPOM3BOAMMOCTMW NpU UaMepeHun Tgy o, — Ty o, W3-3a MaMepuTensHoro obopyaosaHus,
pPacnonoXeHWsA UCMbITATENBHOW YCTAHOBKA W CaMOro MMnynbcHoro reHepatopa. OH OnpenensieTcs 3KCnepuMeHTarnsHo.
370 oueHka Tuna A, OCHOBaHHasA Ha Mony4eHHOM ONbITHBIM MyTeM CPeAHEeKBaapaTU4HOM OTKNoHeHWH s(qg,) BeiBopku na n
NoBTOPSAEMbIX U3MEPeHNIi g; U BbipakeHHas B B1ae

s(G) = |—— 3" (@; - 31 (D.4)
n—1 =

rne g — aTo cpefHee apudMETUYEcKoe 3HaYeHui g OueHka npuHATa paBHoi 0 HC C Mpegenom MorpeLHocTH
s(q,) = 25 HC (1 cpeOHeKkBadpaTMYHOE OTKNOHEHWE HOPManbHOW NNOTHOCTK pacnpeneneHns BepoATHOCTK).
D.4.3 MNukoBoe 3HayeHWe BbIGpOCca UMNYyNbCca TOKa U MarHUTHOTO Nons
MamepsieMoit BENUYMHOWN SBNSAETCH NMUKOBOE 3HaYeHWe BbiOpoca MMnynbca Toka, MoAaBaemMoro Ha KaTyLuKy U pac-
CYWMTAHHOE C MOMOLLLI CreayroLLe (OyHKLIMOHANLHOW 3aBUCUMOCTU:

I _ Vpr 1+8R +8V

(D.5)
P RT ( B }2
1-| 2
B
rae Vpg — MUKOBOE 3Ha4YEHUEe HaMPsKEHWUs MMMYIbCa;
Ry — NepexoaHoe COoNpOTUBIIEHWE TOKOBOTO NpobHKKa;
OR — nonpaeka Ha HeBOCTNPOW3BOAUMOCTL;
8V — TOYHOCTb OTOBpaKEeHUs NOCTOAHHOIO TOKA Ha 3KpaHe;
B — nonoca nponyckaHua U3aMmepuTenbHon cuctemsl —3 Ab;
[} — xkoadbduumenT, pasHbli (14,8 £ 1,6) kL.
Ta6nuua D.2— lNpumep BlogxeTa HeornpedeneHHOCTU 418 NUMKOBOro 3Ha4eHus Belbpoca UMMyrbca ToKa Jp
o s =
= = - = = =
T I
6t | 8 |[z85| g3 | ig L g | uw g g | uw | g
=] c &
Ver 1,15 B 0,002 2 B TpeyronsHaa 2,45 | 0,000 92 1 001 1/0m | 0,918
Ry | 0,001 Om 0,00005 | Om | MpsmoyronbHas | 1,73 | 0,000 03 | =151 10° | A/Om | 33,23
oR 0 1 0,03 1 HopmaneHas 1,00 | 0,030 00 1151 A 34,53 A
(k=1)
3V 0 1 0,02 1 MpsamoyroneHas | 1,73 | 0,011 55 1151 A 13,29
B* 14.8 Ky, 1,6 kly | MpsmoyroneHan | 1,73 | 0,923 76 0,136 Alkly | 0,126
* B IEC 61000-4-9:2016 pgonyLlieHa olmnbka: BMecTo «[» ucnonsayertcs «Bx».
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OkoHyaHue mabnuus! D.2

o = E = E = =
Bz @ © s c 9 © = L © s © s
[ & = o a © = e o > =T T =z T
@ % & 2 S 2 nee @ s 2 2
ez < 50 g% = & u(x;) G 59 uily) 50
£ 0o © o3 c2 o 3 g a3 o3
‘8 = g = Ia) = =
¥z
B 500 Ky, 50 Ky, MpamoyroneHasa | 1,73 | 28,86751 | —0,0040 A/l 0,117 A

uply) = (\/Z U1(y)2) i | s

Uly) = 2uy(y) 9,98 | KA

1% 1,15 KA

BripaxeHue B % ot 1,15 kA 8,6 %

@ [PB — nnoTHOCTL pacnpegeneHunsl BEPOSTHOCTY.

Vpr — 3T0 NUKOBOE 3HaYeHWe HanpsKeHUs Ha BbIXoAe ToKoBOro npobHuka. MNpeaen norpelwHocTy nonyvaerca
1CXo4s M3 TOro, YTO aKpaH uMmeeT 8-O1THOe paspelleHne B BEPTUKANbBHOW NMOCKOCTM CO CMOCODHOCTLIO K MHTEPNoNALmMm
(TpeyronbHaa NNOTHOCTL pacnpeaeneHns BepoATHOCTH).

Rt — 3710 nepexofHoe CONpoTUBNEHNe TOKOBOTO LyHTa unu npobHuka. MNpeanonaraemoe 3HadeHne — 0,001 Om u
npegen norpewHoctn — 5 % (npAMoyronbHasa NNoTHOCTb pacnpegeneHns BepoATHOCTH).

OR — KOnW4eCTBEHHOE BblpaXKeHWE HEBOCTPOU3BOAMMOCTI U3MEPUTENBHO YCTaHOBKW, 060pYAOBaHMA 1 ero pac-
nonoxerus. OueHka Tuna A npeacTaenseT cobol nony4YeHHoe OnbITHLIM MYyTEM KONMMYECTBEHHO BhipaXKeHHoe cpeaHeKea-
ApaTu4HOe OTKIMOHEeHWe BbIBOPKM M3 MOBTOPAEMbIX 3MEPEeHWIA NMKoBoro Toka. OHa BblpakeHa B OTHOCUTENbHBIX e0uHM-
uax v oueHka npuHaTa paeHoii 0 % c npegenom norpewHocTy 3 % (1 cpegHekBagpaTu4HOEe OTKNOHEHWE).

&V — KONM4eCTBEHHO BbIpa)KEHHaRA MOrpeLlHOCTb U3MEPEHWNS aMNNATYAbl HA 3KpaHe npu NocTosAHHOM Toke. [pe-
Jen NorpeLlHocTy NPSMOYroNbHOM NNOTHOCTK pacnpegeneHs BEPOATHOCTM 2 Y% 1 oueHKa npuHsaTa pasHoi 0 %.

p — koadhhMUMEHT, KOTOPLIA 32BUCUT OT (DOPMbI UMMNYMBCHON XapakTEPUCTUKN M3MEPUTENLHON CUCTEMBI U CTaH-
OapTHON opMbl BOMHBI MMMyNbca B OkpecTHoCTH nuka (cm. D.4.7). Mintepsan (14,8 + 1,6) k[ npeactaBnseT WWPOKAIA
Krnacc cucTem, Kaxaas u3 KOTopblX MMeeT pasnuyHble hopMbl UMMYNBCHOW XapakTeprcTUKA.

B —cm. D.4.2, To xe onpegeneHne 1 3HaqeHns Ans oUeHKW U Npenena norpewwHocTu.

HeonpegeneHHOCTE 3MepPeHUs MMKOBOrO 3Ha4YeHWs BeIDpoca UMMynbeca MarHUTHOO Mons nonyyaeTcs U3 yHKLn-
OHarnbHOW 3aBMCMMOCTH Hp =Kep ]p, rae Ko — KO3 PULMEHT MHAYKUMOHHOW KaTYLLUKW, N3MEPEHHBIA UMK paccHUTaHHbIN
KaK onmcaHo B HacTosweM cTandapte. OTclona cneayet, 4To ecnv paccuuTaHHoe aHadeHune ke = 0,90 (Hanpumep, B cny-
Yae KBagpaTHOW NeTnu MHAYKTUBHOCTU CO CTOPOHOM 1 M) U ero pacluMpeHHasn HeonpeaeneHHocTe paeHa 5 %, To nyywias
oueHka ans Hp = 1,04 A/m n ee pacluMpeHHas HeonpegeneHHocTb pasHa 9,9 % (cm. Tabnuuy D.2).

D.4.4 MNMpopomkUTenLHOCTE UMMYNbCa TOKa

M3mepsaemoli BenM4MHON SBMNAETCA NPOAOIKMTENBHOCTE BEIOpOCa MMMYNLCa TOKa, NOAaBaeMOoro Ha KaTyLuky, pac-
CYMTaHHasA C NOMOLLbIO CregyroLwen (hyHKLMOHaNbHON 3aBUCUMOCTI:

2
Tg =118 -(Tsp o, F — Ts0%,r + 8R)- 1*[%} ’ (D.6)

rae Tsg o, g — BPeMs npu 50 % NUKOBOrO 3HaYEHWs aMNNMTY/bl NOABEMA UMMYLCE;
Tsg o, F — BPems npu 50 % NUKOBOTO 3HAYEHMS aMNNMTYAL! Ciafa MMNynsca;
8R — nonpaBka Ha HEBOCMPON3BOAUMOCTE;
8V — TOYHOCTL OTOBpaXeHUsa NOCTOAHHOMO TOKA Ha IKPaHe;
B — nonoca nponyckaHua uameputensHor cuctemMel —3 ab;
B — koadbdbuumeHT, paBHbin (14,8 £ 1,6) kl'u.
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Tatnuuya D.3 — lNMpumep BlompxeTa HeonpedeneHHOCTU ANS WWPWHLI UMMYNbLCa Toka I

.
[} = T

o = = E =® by = =

8 | ¢ | 35| 58 |83 . ] g5 g3

g3 3 Ia 55 | £2 @ = u(x) c, Ia uy) | T2

52 | & | 55| 82 |58 = g ' : =2 | Wl ae

& | ° | wg | BF |@E g it & i
g 2 g

Lo
B~
o

Tsoor | 344 | mkc | 0,0050 | mkc | TpeyroneHas 0,0020 | -1,1811 MKGC 0,002 4 | mKc

Tsgo,p | 2234 mkc | 0,0050 | mkc | TpeyroneHas | 2,45 | 0,0020 | 1,1811 MKC 0,002 4 | mkc

o6R 0 MKC 0,15 MKC HopmaneHas 1,00 | 0,1500 1,181 1 MKC 0,177 1 | mkc
(k=1)

B 14,8 T 1,6 kly | MpsamoyronbHas | 1,73 | 0,9238 | —-0,0026 | mkc/kly | 0,002 5 | mKc
B 500 kly 50 kly | MpamoyronbHas | 1,73 | 28,867 5 | 0,0001 | mkc/kly | 0,002 2 | mkc
0,177 2 | Mmkc

ug(y) = [\/Z U1(y)2)
Uly)=2uy(y) 0,4 MKC
y 22,3 MKC

a8 PB — nnoTHOCTL pacnpeneneHnss BeposTHOCTU.

Ts50%, R+ T509%, F — 9TO 3Ha4YeHWs BpeMeHW Ha 50 % NWKOBOTO 3HaYEeHUs aMNnUTYabl Noabema 1 cnafa Beibpoca
umnyneca Toka. [pegen norpeluHocT Nony4YaeTca UCX0AA M3 TOro, YTo YacToTa AvckpeTusauun coctaenset 100 munnuvo-
HOB BbIOOPOK B CeKyHAY (Tak e, kak 1 B D.4.2) co cnocobHOCTLEH MHTEPMNONALMA TPAaCCUPOBKK ocLmnnorpada (Tpeyronbs-
Has NNOTHOCTb pacnpefeneHns BepOATHOCTUM). B MHOM cnydae criegyeT NpUMEeHsTL NPAMOYTONbHYHK NNOTHOCTL pacnpe-
[OeneHns BEpOATHOCTU. 34eck paccMaTpuBaeTCcs TOMbKO Takasa coctaenswolwan HI kak yactota Beibopku. MHpopmaums
O AOMOMHUTENbHBIX cocTaBnsowmx — cornacHo D.4.5. MNpeanonaraercs, 4To 3Ha4eHNA COCTaBnAT Tgge g = 3,44 MKC
WT509, F = 22,34 MKC.

SR — KonM4ecTBEHHOE BbIPKEHUE HEBOCMPOU3BOAMMOCTU Pa3HOCTU U3MEPeHUs BpeMeHu Tgy o — Tgo 0 g
n3-3a U3mMepuTensHoro obopynoBaHns, pacnonoxeHUs N3MepUTENbHOM YCTAaHOBKW U CaMOro MMMYNbCHOMO reHeparopa.
Onpepensietca akcnepumeHTansHo. OueHka Tuna A npegcraenset cobol Nony4YeHHOE ONbITHBIM MYTEM KONUYECTBEHHO
BblpaXeHHOE CpefHeKBagpaTW4HOE OTKNOHEHWe BbiBOPKM M3 NOBTOPSeMblx M3mepeHuid. OueHka npuHaTta pasHon 0 He
C npedenom norpelHoctu s(q, )= 150 He (1 cpeaHekBaapaTUYHOE OTKNOHEHWE HOPMarbHOW NMOTHOCTX pacnpeneneHuns
BEpPOATHOCTH).

B — cm. D.4.3, To e onpefeneHne 1 aHa4eHUs s OLEHKU W Npedena norpeLlHocTy.

B — cm. D.4.2, To e onpefdeneHve U 3Ha4eHns Ans oUeHKW U Npeaena norpeLLuHocTy.

D.4.5 JononHuTenbHble cocTaBnawwmue HU ana nuamepeHua BpeMeHu

OwWwmMBKN M HecTabMNBHOCTE CUHXPOHMU3aLMK MO BPEMEHWU — XapaKTepuUCTHKK ocumunnorpada, Kotopble MOXHO
paccMmaTpuBaTh kak npeden norpelwHocTM Npu NpsMOoYrofbHOM MAOTHOCTW pacnpedeneHns BepoATHocTU. OBbIYHO 3TK
COCTaBnANLLUME HE3HAYUTENBHEI.

PaspelieHve B BepTUKanbHOW MMNOCKOCTU — COCTaBMALLAdA, 3aBUCALLAs OT paspelleHus aMnnuTyasl Kone-
BaHwit B BEpTUKaNbHOW NNOCKOCTU AA 1 HakNoHa Kpusol rpaduka dA/di. HeonpeaeneHHoCTb cBA3aHa C MonyLUMpUHON
paspewenus n coctaenaet (AA/2)/(dA/df). Ecnin nponssogutca MHTEPNONALKMA KPMBOWM rpadwuka (CM. pyYKOBOACTBO MO
aKcnnyaTauum ocuunnorpada), To UCnonb3yeTca TPeyronbHasa MIoTHOCTL pacnpeaeneHns BePoATHOCTH, B MHOM Criyqae
MCronb3yeTca NpAMOoYrofibHasA NNOTHOCTL pacrnpefeneHns BEPOATHOCTU. 3Ta COCTaBNAIOWas MOXKET BbiTb 3HAYNTENBHOW,
ecnu |dA/dt| < (AA/T,), rae T, — uHTepBan BbIBOPKM Ha BKpaHe.

CwmelleHne NOCTOAHHOMO TOKa — CMELLeHWe NOCTOAHHOIO TOKa Ha 3KkpaHe cnocobCTBYeT CO30aHMI0 NOTPeLIHOCTH
M3MEPEHUR NUKOBOTO 3HAYEHWS HaMNpPSHKEHWHA, ECMNW NUKOBOE 3HAYEeHWE W3MEPSETCA OT HOMWHAMBHOW HYNEBOW NWHWUK
MOCTOSIHHOMO TOKa Ha 3KpaHe. 3TON CoCTaBNAWEN MOXKHO npeHebpeys, ecny nporpammHoe obecnedyeHne cHUTBIBAET C
3KpaHa U3MepsieMoe NUKOBOE 3HAYEHUE OTHOCMTENBHO NNHUKM OCHOBaHWA MMMYNbLCa.

D.4.6 WUckaxeHue BpeMeHM HapacTaHus BCneACTBUE OrpaHU4eHMUs Nonockl NPonycKaHUA U3MepuTensHoN
CUCTEMBI

OueHka UCKaxKeHUs BpeMeHW HapacTaHWs NPoM3BOAMTCS Mo 0ObIYHBIM MpaBUnNamM KOMBUHMPOBaHWA BPEMEH Hapac-
TaHud, KOTOpble AENCTBYIOT, KOrAa ABE HEB3aUMOOEWUCTBYIOLME CUCTEMBI, PACMONOXEHHBIE KACKAAOM, U UX Peakuua Ha
BXOQHOE CTyneH4yaToe BO3AelCTBME MOHOTOHHO BO3pacTaeT, TakuM obpasom:
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T =T + s, (D.7)

rae Trd — 3TO BpEMA HapacCTaHMA peakunh CurHana Ha Bblixoae I/I3MG|DHTEJ'II:HOI7| CUCTEMBI (WCKa}KEHHOE BpeEMA HapacTa-
HWA pE.‘EIKLI,I/IM), Tr— 3TO BpeM+d HapacTaHWA peakul CUrHana Ha Bxoae MSMepMTeﬂbHOﬂ CUCTEMbBI U TMS — 3TO
Bpems HapacTaHWua peakuun Ha BXOOHOe CTYNeH4YaToe BO3OeWCTBUE U3MEePUTENBHOW CcMCTeMbl. BaxHo oTme-
TUTb, YTO BbIBOA YpaBHeHUs D.7 oCHOBaH Ha crneaylolemM onpedeneHn BpeMeHN HapacTaHus:

Toa ks 2nT(t7TS)2 ho(t)at, (D.8)
0

rae hg(t) — vMNynbcHas  XapakTepucTWKa M3MEpUTENbHOW CUCTEMbI, WMMEelLWas CTaHJapTW30BaHHyl nnowans
oo

jno(t)dt =1u
0

Ts — BpeMd 3ana3jbiBaHnA, paBHOE

Ts = aJ?th'o(t)c:fz‘. (D.9)
0

C ypaBHenunem D.8 ¢ maTtemaTu4eckoi To4KW 3peHuns paboTaTb npolle, 4em ¢ 06bI4HbIM, OCHOBaHHbIM Ha NOoporo-
Bbix ypoBHAX 10 % 1 90 %. Tem He MmeHee B TEXHUYECKOM npuMeHeHun BpemeHa HapacTaHus ¢ 10 % go 90 % obbiyHo
cBA3aHbl Yepea ypaBHeHue D.7. MNpu Hanum4uW nonockl NponyckaHus cucteMsl —3 Ab, 3Tk ABa onpedeneHvs NpUBoaAT K
CONOCTaBMMbIM BpeMeHaM HapacTaHus. Ecnv mbl onpegenum

a=T,q B, (D.10)

TO Mbl OBHAPYXUM, YTO 3HAYEHUS o, NONy4eHHbIe U3 OBYX onpeaeneHuin BpeMeH HapacTaHui, He ByayT o4eHb CUMBbHO OT-
nuyaTbcs. 3HaYEHUs o, COOTBETCTBYHOLLME PasnUyYHbIM hopMaM MMMYNbCHON XapakTepucTukn A(f), npveBedeHsl B Tabnu-
ue D.4. M3 Tabnuubl D.4 o4eBWAHO, YTO HEBO3MOXKHO YCTAHOBWTE YHUKANbHOE 3HAYeHWe o, NOTOMY YTO O 3aBMCUT Kak OT
MCNoMb3yemMoro onpeaeneHns BpeMeHu HapacTaHua (HanpuMep, Ha OCHOBE MpedenbHbIX BeNMWYUH U ypasHeHun D.7),
Tak 1 oT hOPMbl UMMNYMBLCHOW XapaKTepPUCTUKM U3MepPUTENbHOM cucTeMbl. PeaneHas oueHka o MmoxeT EbiTk nonyyeHa Kkak
cpefHee apUdMETUYECKOE MEXTY MAHMMANBLHBIM (321 x 1073) U MakcuManbHbIM (399 x 1073) 3HaUEHUAMM, YKa3aHHBIMU
B Tabnuue D.4, To ecTb paBHATLCS 360 x 1073, Kpome Toro, npegnonaraeTcs, Y4To ecni MHGopMaLms 06 UaMepuTerb-
HOW cuCTeMe HedOoCTYrMHa, KpoMe ee Nonockl MNPonycKkaHusa, TO paBHOBEPOATHO Niwboe 3HayveHue o mexay 321 x 103 u
399 x 1073, [pyrumu cnosamu, NpeanonaraeTcs, YTo aHaueHne o ByaeT CryyaiHoN BENUHUHOM, UMEIOLLEH NPSMOYTonb-
HYI0 MNOTHOCTL pacnpeaeneHns BePOSTHOGTY C HUKHE 1 BepxHei rpaHmuami 321 x 1073 1 399 x 1073 cooTBETCTBEHHO.
CraHgapTHas HeonpeaeneHHOCTb KONMYECTBEHHOTO BbIPaKEHWS 3HAYEHNS o @) He 3aBUCUT OT MareMaTu4ecKon Modeny,
NPUHATOW ANs oNpefeneHns BpeMeHy HapacTaHus, U b) He 3aBUCUT OT hopMbl MMMYMBECHOW XapaKTepPUCTUKA CUCTEMBI.

Tabnuya D.4 — KoacdbduumeHT o (cMm. ypaBHeHue D.10) ansa paznMyHbiX 0AHOHANPAaBNEeHHbIX UMMYIbCHLIX XapakTe-
PUCTUK, COOTBETCTBYHLLMX OOHOMA 1 TOI e Nonoce NponyckaHWa cUCTeEMbI B

[ o] Il
o, NpYU UCMONbL30BaHWUKU ypaB- 332 399 363 321 326
HeHuns D.8
¢, NP NOPOrOBLIX YPOBHSAX OT 339 350 344 354 353
10 % go 90 %

D.4.7 UckaxeHue NMUKOROTO 3Ha4YeHUs UMNYTbCa BCNegCcTBMUE OrpaHuyYeHUs Nonockl NpPonycKkaHUA
U3MepUTernLHOW cUcTeMbl

MickakeHne chopmbl BOMHBI UMnyneca Vg, () Ha BbIxode M3MepWUTENbHON CUCTEMbI ONpedenseTca WHTerpanom
CBEPThIBAHWS!

t
Voux (D) = JVBx(t) - h(t - 1)dt, (D.11)
0

rae V,,(t) — chopma BONHbI BXOAHOMO UMNyNbCa U h(f) — UMNYNbCHas XapakTepUcTUKa N3MepPUTENLHOM cucTemsl. Mpu
atoM A - h(t) = hy(t), rie A — 870 KoathULMEHT 3aTyXaHUA NOCTOAHHOIO TOKA U3MEPUTENbHON CUCTeMBI.
dopma BXOOHOW BOMHBI MOXET ObITh annpokcMMUpOBaHa NyTemM pasnoxeHusa B psa Telnopa B Todke tp,
Korga BXO[HOW curHan goCTUraet NMKOBOTO 3HAYEHWS Vp:
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Vix(tp)
Vaxt) =V + 2222 (5,

)H%‘(tfrp)%.... (D.12)

Ob6partnte BHUMaHue, 470 B ypaBHeHuu D.12 oTcyTCTBYyeT NepBLIA YneH psaga, Tak Kak V'(tp) = 0. Kpome ToOIrO,
Vé')'((tp) < 0, NOTOMY YTO TOYKM BOTHYTOCTW HanpaeneHbl BHU3 (MakcMMym), 1 V'B‘)'((tp) >0, noTomy 4YTO ANA UHTEPECYIOLEN
Hac celdac cTaHgapTHOW hopMbl BOMNHbI BpEMA HapacTaHWs MeHbLUe, YeM Bpemsa cnaaa. [Nogctasnaem ypaBHeHuwe D.12
B ypaBHeHne D.11 n nocne ynpolueHuia nonyyaem, YTO Nonoca NponycKkaHus M3MepuTenbHON CUCTEMbl BeNWKa Mo cpas-
HEHWUIO C NOMOCOW MPOMYCKaHWs BXOQHOIO curHana (Tak, YTo “neHbl CTeneHHoro psaa, NoOPSAoK KOTopbiX Bonblue ABYyX,
CTAHOBATCH HE3HAYUTENBHLIMU):

v 2
7 =7p 1—[£J , (D.13)

roe Vpd — MWKOBOE 3Ha4YeHWe BbIXOLHOTO MMMynbca, A — 970 KO ULMEHT 3aTyxaHUs NOCTOAHHOMO TOKa M3MepUTErb-
HOI CUCTEMBI N
Vi (t,)
B=o - j—B7 (D.14)

47|:Vp

OB6paTnTe BHUMaHWe, 4TO NapameTp [} 3aBUCUT OT BTOPOI NPOWU3BOAHOM CTaHAAPTHOM (hOpMbl BXOAHOW BOMHLI U OT
napameTpa o, nonyyeHHoro B D.4.6. [Nockonebky MaTeMaTU4ecKoe BblpaxeHue Ans ctaHgapTHOW hopMel BOMHE! Beibpoca
MMMynbca ykazaHo B npunoxeHun E, To 3HadveHue [} MoxeT GbiTe YMCNEHHO paccunTaHo 1 npeacTaeneHo B Tabnuue D.5.

OueHka UCKaXeHWS LUMPUHBI BXOAHOMO MMnynbca T, Merko nony4aeTcs ¢ y4eToM TOro, YTO MMoLaab BbIXOAHOM
MMMynbca paBHa NNoLagn BXOAHOro MMNynbca, AeNeHHoN Ha 3aTyxaHue noctosHHoro Toka A. OTcloga cnegyer, 4To

VoTw = AVoq Twas (D.15)
roe T,4 — WMPKHA BbIXOOHOrO MMMynbca. Moatomy
LT LI (D.16)
d — * = C : ;
YAV, Y w

0]

Tabnuua D.5 — KoadpdpuumeHT B (ypaBHeHue D.14) ctangapTHoin hopMel BOMHBI BeiBpoca MMnyneca Toka

Ky 8/20 mKkc
B 148+16

D.5 MpumeHeHWe HeonpedeneHHOCTElW ANs BbINOMHEHUA KpUTepPUa UMNYNbCHOTO reHeparopa

Kak npaewno, gns Toro 4tobbl ObiTe YBEPEHHBIM B TOM, Y4TO TOK M BbIOPOCHI MMMYNbCa MarHWTHOro nons dydyT B
paMKax UxX TEXHUYECKUX XapakTepUCTUK, pe3ynsTaThl KanvbpoBKkN OOMKHBI ObiTk B 3a4aHHbLIX Npedenax HacTosLLero cTaH-
Aapta (QonycTMMble OTKNOHEHWA HE YMEHbLUAKOTCH U3-3a HEONPEAENEHHOCTU N3MEPEHUS).

JononHuteneHele ykasanua npueeneHsl B IEC TR 61000-1-6:2016 (pa3sgen 6).
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MpunoxeHue E
(cnpaBo4Hoe)

MaTtemaTnyeckoe mogenupoBaHue hOpM BOMHbLI MMNYNLCHOINO TOKa

E.1 O6wme nonoxeHun

B HacTosALEeM NpUNoXeHUW NpUBEAEHL! 3TaNOHHLIE MaTeMaTuyeckme opMbl BOMHbI A71A:

- MPOEKTUPOBAHUS UMMYMLCHBIX TEHEPATOPOB;

- MOAENMpPoBaHNA BO3AENCTEUA BbIBpoca MMMynbca Ha LndpOBOE YCTPOUCTRO.

®opmynbl paspaboTaHbl ¢ y4eTOM cnegyrlwnx TpeboBaHui:

1) Bocnpown3segeHne HOMUHAMbHBLIX NPOJOIMKUTENBHOCTH (OPOHTa BhIGpOCca MMMyNbca WU ANWTENBHOCTW O4eNCTBUA
BbIBpoca MMnynbca, Kak yka3aHo B cTaHgapTe ANA MMMynbCHBIX rEHEPATOPOR B YCNOBUAX KOPOTKOMO 3aMblKaHUS HA Bbi-
XO[e reHepaTopa.

2) CnocobcTBoBaHME pa3paboTyMKOB UMGIPOBLIX YCTPOWCTE B MOCTPOEHWUM CXEMaTUYECKOW MOOEnNK reHepaTtopoB
C VCMOMb30BaHUEM YMPOLLEHHLIX CXEM, YKa3aHHbIX B CTaHAapTe, C HOMUHAMBHBIMW 3HAYEHUSIMW 3NEMEHTOB CXEMbI, ECINN
HeobxoaMmo.

3) Bo nzbexaHue HecTabWunbHOCTU NpKY NPOBEAEHUN MOOEMNMPOBAHUA B MOMEHT NycKa NpoM3BOAHAaA paBHa Hymo.

4) Ta xe Basoana copmyna, kotopasa ucnoneayetca B IEC ana seneHuid nepexodHbiX npoLeccos, Takux kak ACP,
SBMN/M u BeIBpOC.

Mpumevanune — [Ona umnynbsca Toka (8/20 mkc) onpegeneHHble MaTemMaTvyeckne opMel BOMHbLI XOPOLLO CO-
YeTalTca ¢ TeMM, koTopble Bbinun onpenenexsl B IEEE Std C62.45-2002.

Mcnonb3aytoTca onpeneneHns cnegyroLwmx napaMmeTpos:

a) T, — 3TO WMpWUHa BPEMEHHOrO MHTepBana, onpedenseMas Kak Bpems Mexagy Todkamm Ha 50 % nogwema u
crnaga chopmbl BOMHEI.

b) T, — aTo BpemMsi HapacTaHus BbIGpoca UMMyneca Toka, onpegensemoe kak spems mexay 10 % u 90 % nepsu4-
HOTo OTKMMKa (DOPMbI BOMHEI cUrHana.

c) T, — 3TO ANUTENLHOCTL BPEMEHHOTO UHTEPBANa MEXY MAHMMANLHLIM 3HAYEHWEM NEePBUYHOIO OTKMMKA U TOY-
ko Ha 50 % BpemeHun cnaga uMnynsLca.

d) T; — aTo ANWTensHOCTb OPOHTA UMMYyMbCa, ONpeaenaemMas Kak BPeMEeHHOW WHTepBan Mexay nepeceveHuem
TNIMHUKA, UMEIOLLEN HAKIMOH NPUBMM3NTENBLHO B TOYKE MEPBUYHOMO OTKMWKA, C TOPM3OHTANbHBIMU MUHUAMM, NPOXOOALLUMK
Yyepes MUHMMAarnbHOE U MakcuMarnbHoe 3HaveHus hOpMbl BOMHbBI MMMyNbca, COOTBETCTBEHHO. OnpeneneHsbl cneayowme
3HAYEHWA, KOTOPLIE XOPOLUO COYETaTCA ¢ hOpMamK BOMHLI, MPeaCTaBNEeHHLIMU YNPOLLEHHBIMU CXEMaMKU C NOMOLLLIO
UMUTUPYIOLLUX MOZENei:

uMnynsc Toka (8/20 mkc): Tf =1,25" Tr, Td =1,18 - TW.

e) BW — ato nonoca nponyckaHus hopmbl BOMHBI BhIGpoca MMnynbca, onpefenseMas Ha YacToTe, Ha KOTOpoU
crneKTpanbHasi xapakTepucTuka HadMHaeT cnagaTth nog HaknoHom —60 ob/aekany.

E.2 HopmupoBaHue BpeMeHHOro MHTepBana uMmnynbca Toka (8/20 mkc)

HopmupoBaHne BpeMeHHOro nHTepeana uMnynbca Toka 8/20 MKC npedcTaBneHo BbipaKeHEM:
t \'SURGE
= -t

h M ez |. (E1)

Isurge(t)=k; -

KsurcE ¢ \"surcE
1+

T

KoathuuneHTsl, NpeacTaeneHHble B ypaBHeHun (E.1), UMeIoT cnegyowme 3HaueHns:

k=1 T, = 47,52 mKc 1, = 4,296 MKkc iy = 0,939 Neureg 274

. A\
—t| "sURGE "2 | 1
! SURGE

ksurce =€ (E.2)

padhuk umnynbca Toka 8/20 MKC Kak (oyHKLIMM BPEMEHW MOKa3aH Ha pucyHke E.1.

2T

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 33/50
CrpanHuua nokymeHTa - https://GostExpert.ru/gost/gost-61000-4-9-2022



https://gostexpert.ru?utm_source=pdf&utm_medium=69023
https://gostexpert.ru/gost/gost-61000-4-9-2022?utm_source=pdf&utm_medium=69023&utm_term=page

28

FOCT IEC 61000-4-9—2022

surce (0
5

e
[

05
04

0,2

PucyHok E.1 — Hopmupoeanune umnynsca Toka (8/20 mMkc): wumpvHa BpeMeHHoro uHitepeana T,

PaCLLIMpBHME CWrdana, nog4yepkuearLwee I'IepBVI‘-IHbEI?I OTKINUK, NpeacTaBneHo Ha pUCYHKeE 2.
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PucyHok E.2 — HopmupoBaHue uMmnynbsca Toka (8/20 Mkc): Bpems HapacTaHus T,

1 2

10
mkc (1)

[
>

BenuynHa cnekTpanbHOW XxapakTepucTUKK, COOTBETCTBYIOLLANA ypaBHeHWo E.1, nokaszaHa Ha pucyHke E.3.
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PucyHok E.3 — Mmnynbc Toka (8/20 MKC): cnekTpanbHas xapakTepuctuka ¢ yactotol Af =10 kly

Mmnynbc TOKka BO BPEMEHHOM WMHTEpBare XopoLwo Moaenupyetca ansa vactot go 0,15 MU, cnegoBaTenksHo, no-
noca nponyckaHua BW = 0,15 ML,
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MpunoxeHue F
(cnpaBo4Hoe)

XapakTepucTUKM NPU UCNONbL30OBaHUKN ABYX CTaHOAPTHbLIX MHOYKUMOHHLIX KaTyllekK

F.1 OBwwne nonoxeHusa

B HacToAwem npunoxeHuy nNpuvBedeH npumep Koney lenbmronsua B BWAE ABYX CTaHOAPTHLIX WMHAYKLMOHHBLIX
KaTywek pasamepom 1 x 1 M, COBQUHEHHLIX NapannensHo reHepaTopy KOMOWHUPOBAHHOW BOMHbI. Takasi ABOWHAA UHOYK-
LIMOHHAsA KaTyLLKa MOXET UCTONb30BaTLCA ANA Nony4YeHusa bonbLUen 0AHOPOAHOCTH Nong 1 npu ucneitaHuax MO BonbLumx
pa3MepoB.

Pabounii 06bem ABOMHbBIX CTaHOAPTHBIX MHOYKUMOHHBIX KaTylek pasMepom 1 x 1 M, paccToaHne MeXay KOTOPbIMUY
coctaendet 0,8 m, onpegeneH B pasgene F.3.

F.2 JononHuTenbHLIe TpebOBaHMA NpU KanMbpoBKe

XapaKkTepuCTUK1 JaHHOW UCMbITaTeNbHOW CUCTEMBI MOTYT BbiTh KanubpoBaHbl NOCPEACTBOM M3MEpPEeHHUs ToKa Kak
nokasaHo Ha pucyHke F.1. Tok gomxeH ObiTb M3aMepeH M ObITb OOMHAKOBLIM Ha 0Beunx KaTyLlkax.

BeixogHoW TOK MOXeT ObITe MPOBEPEH MpW MOMOLUW reHepaTopa, MOAKMIOYEHHOro K ABYM CTaHAAPTHbLIM WMHOYK-
LUMOHHBIM KaTywkam. [ina Toro 4Tobbl COOTBETCTBOBATE XapakTepMcTMKaM, yKazaHHbIM B Tabnuue 3 Ana cTangapTHOW
WHOYKUWOHHOW KaTylKkWM pa3amepom 1 x 1 M, MmoxeT noTpeboBatbcs BHELWHWA KoHAeHcaTop (Hanpumep, 18 mkd), noa-
KMIOYeHHbIA NocnegosaTensHo. Takke Takon KoHgeHcaTop MOXeT BbiTb BCTPOEH B reHepaTop. CoeguHeHve BbinonHAETCA
CKPYYEHHBIM MPOBOAOM NOAXOAALLErO ceverus AnvHoi Ao 3 M. [ina nutaHua obeunx katywek v obecnevyeHns NpaBUnLHOMO
pacnpegeneHus Toka JOMKHbI UCNonb3oBaTbCcs Kabenn ogMHakoBoW AnvHbl. Tok B 0beux kaTylkax gomxeH ObiTe npo-
BEepeH Ha COOTBETCTBME TOMY, YTO MarHWTHbIE MOMNS UMEKT OAWHAKOBY OpUeHTaLMIo.

l.1 “’iz

MMNynbGHbLIA

reHaparop =
Bee npoBoaa oAvHAKOBOW QUHLI

() CepenuHa Mexgy ABYMS KaTyLUKaMK

PucyHok F.1 — MNpumep ncnbiTaTenbHOW CUCTEMbI, MCNOMb3YHLLEH ABONHbIE CTAaHOAPTHbIE MHAYKUMOHHbBIE KaTyLUKKX

TexHu4eckune XapakKTepUCTHKK, YKa3aHHbIe B Tabnuue F.1, MOryT BbITh noaTeepXaeHsl AnA BCeX NpoBepAeMblX UC-
MbiTaTENbHbIX ypOBHeﬁ.

Tabnuua F.1— XapakrepucTukm dopMbl CUrHana NMKOBOTO TOKa AAaHHOW UCMbITAaTENBHOW CUCTEMBI

WcnblTateneHbll ypoBeHb MukoBki Tok [ + 10 % B kaxoon KaTywke, A
1 He npumeHsaetca
2 He npumeHsieTca
3 106
30
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OkoHyaHue mabnuusl F.1

McnbiTaTeneHbIi ypoBeHb MukoBsli ToK { + 10 % B KaxaoW kaTyluke, A
4 319
5 1064
xXa CneunaneHblin/0,94

Mpumevanune 1 — 3HadeHue 0,94 — 3TO M3MEPEHHbIA U CMOAENUPOBAHHbLIA KO3MMULUNEHT UHAYKLUUOHHON
KaTyLKM nocepeamHe ABYX KaTyLUek.

MpumedaHwue 2— [ANa UCNbITAHWUA HA UCNBITATENBHBIX YPOBHAX 5 MK X MOXET NoHagobuTees reHepaTop KoM-
B6UHMPOBAHHOW BOMHbBI CO CNOCOBHOCTBLIO Noda4u Honee BbICOKOro Toka, 4em TPebyeTcs AN UCMbITATENBHOMO YPOBHS 4
13 |IEC 61000-4-5.

@ X — MoxeT BbITb M0G0l MCMBITAaTENBHLIA YPOBEHb, BhILLE, HVKE UMM MEXOy OPYTMMU YPOBHAMU. 3TOT YpOBEHL
pormkeH BeIThb ykasaH B cneuudmkauum Ha cneuunansHoe obopynosaHue.

Ecnu ana uaMepeHus Toka KOpOTKOTO 3aMbIKaHWs MCMonb3yeTcs TpaHcdopMaTop Toka (NpobHMK), To OH BeiBUpaeT-
csa Takum obpasom, YToBEl HEe NPOUCXOAMIO HACKILLEHUSA MarHUTHOrO cepredHuka. HukHana (-3 gB) conparaiowan yactoTa
npobHuka Toka gomkHa ObiTe meHee 100 [y, KannbpoBka aomkHa NpoBOAUTLCA C TOKOBLIM MPOBHMKOM WM ocuMnnorpa-
oM MK gPYrim 3KBMBANEHTHBIM M3MEPUTENBHEIM 060PYQOBaHNEM C MONOCON NponyckaHwa He meHee 1 MITU.

F.3 PacnpocTpaHeHue nons nNpy pacnonoXeHun oBOMHOW MHAYKLUMOHHOW KaTyLUKWU

B HacTosWeM pa3gene npuBeaeHa nHdopMauus o MakcumaneHbelx paamepax MO v pacnonoxenunn MO B cucteme,
COCTOSILLEN U3 OBYX KaTylueK. B cooTBeTCcTBMM C OCHOBHOM YacTbio cTaHgapTa MO gomkHo ObiTh pacnonoXeHo BHYTPU 06-
nacTu, B KOTOPOW NpefenkHble 3Ha4YeHUA HaNPSXKEHHOCTU MarHUTHOTO MOMs HaxXo4ATCA B npegenax +3 ab oT HanpsxeH-
HOCTW NONSA B LIEHTPE CUCTEMBI, COCTOALLEN U3 ABYX KaTyLLEK.

Mpwn pacyeTe Nons KOHEeYHLIM NONepeYHbIM CevYeHeM NPOBOAHWKOB KaTyLIKW NpeHebperatoT (ero NpuHUMaKT Npu-
6nManTeENbHO paBHBbIM TOHKOW NpoBonoke). PacyeT npoBoamnca AnA OBYX CTAHAAPTHbIX MHAYKLMOHHbBIX KaTyluek pasme-
pom 1 x 1 M, pacctoaHme Mexay KoTopeiMu coctaenaeT 0,8 m.

Ha pucyHke F.2 gna nnockocTn x—y WM Ha pyucyHke F.3 Ans NNocKocTW X—=Z rokasaHbl W3onuvHun +3 ab n -3 gb
HaNPsXeHHOCTKU MarHWTHOro nond (npegensHble 3HadeHus). MakcumaneHei pasmep MO — 0,6 x 0,6 x 1,4 m (wupu-
Ha x OfiMHa x BbICOTa).

MakcumansHeli pazmep MO
(wupuHaxanuHa=0,6 mx0,6 m)

MnockocTs x—y npu z=+0,4 m

+3 06

*— [nockoeTb X—y Nnpy z=0 M

L\-&QB

MnockocTs X-y npy z=-0,4 M

08B

77 +3 7B

PucyHok F.2 — M3onuHua +3 ab HanpsKeHHOCTU MarHUTHOro nons (npegensHele 3Ha4eHus) B NNoCKOCTU X—y
ANs CUCTEMbI, COCTOALLEN M3 ABOWNHOW MHAYKUMOHHOW KaTYLLIKW, pACCTOAHWE MEXAy KoTopbiMu cocTaensieT 0,8 m
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MaKcmanbHeIiA pasmep MO
{WwmpuHaxpbicoTa=0,6 Mx1,4 M)

, . : | B e o =

| -3pBb

™ +3 pb

T 0ab6

| ! i f | ! . . |~ IMnocKoCTL X—Z NpH y=0 M

PucyHok F.3 — MaonuHum +3 ab 1 —3 ob HanpsKeHHOCTW MarHWTHOrO Nons (NpefensHble 3Ha4YeHUs) B NNOCKOCTU X—2Z
A5 CUCTEMbI, COCTOALLEH U3 ABOMHON MHAYKUWOHHOW KaTyLLKW, paccTosHe Mexady KoTopbiMu coctasnseT 0,8 m
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MpunoxeHne G
(cnpaBo4Hoe)

3D-mogenupoBaHue

G.1 O6wme nonoxeHus

B HacToAleM NpunoxeHWW M3noXeHbl HeKOTOopble OOMOMHWUTEMNBHBIE CBEAEHUss O pacnpefeneHusx MarHUTHoro
Nons BHYTPW W CHapyXW KaTyllek Ana ucneiTaHua ¢ nomMowsko 3D-mogenupoBaHns BoO BpeMeHHOW obnactu (guHammnye-
CKWe pe3ynkTaTthbl) U YacTOTHOM oBnacTu (OAByMepHbIW rpatuK MarHUTHOMO Nong) Kak NpoformKeHue ABYMepHBIX rpadmKoB
13 npunoxeHnsa B (ctaTvyeckne pesynetaTtol).

G.2 MogenupoBaHusa

MopenvpoBaHue Ha pucyHkax G.1—G.12 BeinonHAeTcA cnegyowmum obpasom:

- KaTyLUKK BO3DYKOaloTCH OT MAEeanbHOro MCTOYHMKE ToKa (CM. CUMBOIM «NOPT» ), UMEIOLLEro MatemMaTnyeckyo dop-
MY BOMHbI, KaK yKasaHo B NpUnoxeHun E, 1 HopmMmnpoBaHHOro Ha 3HaueHne 1 A;

- paccMaTtpuBaloTcsa OBa KpalHWX BapuaHTa (hopMbl MPOBOAHMKOB KaTyLIKW: NPAMOYronkbHbIA pasmepom 10 x 1 cm
(ykasaH B npunoxeHun G) 1 ¢ KPYrmoW XXuno paguycom 1 MM (N8 KpaTKOCTWM pe3ynsTaThl He yKasblBalTes);

- No ymMonyaHuio, Ang rpacukoB Ha pucyHkax G.2 n G.3 a4eikn CeTKn UCNomnb3yrTcsa A58 YCKOPEeHUA pacyeTa; Ha
OPYTUX pUCYHKaX ANS MOBbILLEHWA TOYHOCTU MCMOMb3YHOTCH ONTUMMU3UPOBAHHBIE AYENKN CeTKH;

- amnnnTyaa MarHuTHOro nons, oGoszHadaemas Kak Hx;, rge X roBoput o TOM, 4TO paccMaTpuBaeMblii KOMMOHEHT
MarHWTHOrO NONns HAaXOAWTCH NapannensHo OCK X, @ NOACTPOYHbLIA MHAEKC | yKa3bIBAET HA COOTBETCTBYHOLLEE NONOXEHWNEe
nNpoBHWKa AN M3MepeHnsl HanPSMEHHOCTW MarHUTHOIO NOMSA OT LeHTpa NeTnu U 40 CAMOro yAaneHHOro NonoXeHus;

- AByMepHble rpadouKn MarHUTHOro Nong paccyuTtaHbl Ans Yactotel 1 My, a 0 gb oTHocuTtea K 1 A/m.

G.3 KommeHTapumn

BbINY NPUHATLI BO BHUMaHWE crenyoLlimMe KOMMEeHTapuu, OTHOCALLMECH K PUCYHKAM:

- pac4eTHasa hopma BOMHbI MarHUTHOTO MOMNS Takas Xe, Kak U opMa UCTOYHUKA TOKa ANA KaTyLLUKK;

- CpaBHEHWe pacyeTHbIX hOpPM BOMHbI MArHUTHOrO MOMS, NPW MCMOMNBL30BaHUK ABYX KpaWHUX BapuaHToB hopMbl
NMPOBOOHWKOB ANA KaTYLWKWA C OOHMMU 1 TEMW XXE pa3mMepamMu, rOBOPUT O TOM, YTO OHW ByayT MMEeTb o4eHb HeGonblve
pasnuuus;

- K0athULMEHTH! MHOYKLMOHHOM KaTYLLKK, B LEHTPe KaTyLukK, coctaenatoT 0,90 n 0,65 m~! ansa kBagpaTHbIX 1 Npsa-
MOYTOINbHbIX KaTyLUeK COOTBETCTBEHHO U MPAKTUYECKM HEe 3aBUCAT OT DOPMbI NMPOBOLHWMKA KaTYLLKK;

- C MOMOLLbIO MOAENWPOBAHWIA NMEPEXOAHbIX MPOLECCOB MOATEREPXKOAETCs, YTO OTKIIOHEHUE MarHWTHOMo Mons co-
cTaBngaeT MeHble Yyem +3 b ans obnactei, nokaszaHHbIX B NpunoxeHun B;

- MOKa3aHO M YCTAHOBMNEHO KONMMYECTBEHHO, YTO MarHUTHOE none BbICTPO yBeNnYMBaeTCA, korga npobHMK, Menonb-
3yembli 48 pac4eTa MarHWTHOIO MoMns, NoaxoauT K MPOBOAHUKAM KaTyLUKW;

- 3HAYEeHWEe MarHWTHOro Monsl C BHELWHEW CTOpPOHbl netnv coctaenset Ha 20—40 gb (1/10—1/100) meHbLUe, Yem
3Ha4YeHWe Mong B LEeHTpe NeTnu. 3T0 JOMKHO NPUHUMATLCA BO BHUMAaHWE Mpu NMPOBEOEHWUW UCMLITAaHUA METO40OM Nnpu-
onvxeHns;

- MpY NPUMEHEHWMN CUCTEMbI, COCTOSALLEN M3 ABOVHOW WHAYKLMOHHON KaTyLUKW, paccTOSHUE MeXdy KOTOpbIMK CO-
ctaengeT 0,6 m (yctaHoBka [enbmronsua), ko3UUNEHT MHOYKLUMOHHOWM KaTYLLKN B LUEHTPE OOHOW M3 KaTyLleK U Mexay
OBYMS KaTyluKaMu cocTaBnaeT cooteeTcTBeHHo: 1,18 n 1,20 m~1; npm pacctosium 0,8 M Mexay kaTylukamu oH BygeT co-
CTaBNATL cOOTBETCTBEHHO: 1,07 1 0,94 m~1,
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MpumevyaHmne — AMNAMTyga MarHMTHOrO nons HxX C BHYTPEHHEW CTOPOHbI METAWM OoTpWuaTenbHas u3-3a
Bbl®paHHbIX HarpaeneHuin NpobHKKa.

PucyHok G.1 — 3HayeHne ToKa WU 3Ha4eHWe MarHUTHOMO NOMd B LLEHTPE MHAOYKLWOHHOW KaTyLKK pasmepomM 1 x 1 m

e - 2
3 I T
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0 0,2 04 0,6 0.8 1,0 1.2
PacctosHue (M)

12m
PucyHok G.2 — 3HadeHne marHuTHoro nong Hx, A/M, BOOMbL CTOPOHbLI MHAYKLUWOHHOW KaTyLLKK pasmepom 1 x 1 M
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PucyHok G.3 — 3HauyeHWe MarHWTHOro nonsi Hx B HanpaBneHun X, NepneHanKynapHOM MII0CKOCTH
MHOYKUWMOHHOW KaTyLKKM pazmepom 1 x 1 m
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AH (pB)=20 log(|Hel) — 20 log(|Hy_o ul)

PucyHok G.4 — 3HayeHve marHuTHoro nons Hx, ob, BAonb CTOPOHLI 418 MHOYKLUMOHHOM KaTyLUKu
pasmepom 1 x 1 m

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru
CTpaHuua nokymeHTa - https://GostExpert.ru/gost/gost-61000-4-9-2022

35

41/50


https://gostexpert.ru?utm_source=pdf&utm_medium=69023
https://gostexpert.ru/gost/gost-61000-4-9-2022?utm_source=pdf&utm_medium=69023&utm_term=page

FOCT IEC 61000-4-9—2022

| Obnacs #3 46 |\
I

AN

MposoaHUK

02 04 06 08 10 12
PacetosHue d (m)

AH (8B )=20 log{|Hd) - 20 log(|Hs_o ul)

Pucyrok G.5 — 3HaveHue marHuTHoro nonsa Hx, ab, Boons anaroHanu
ANg MHOYKUMOHHOW KaTyLKu pasmepom 1 x 1 m

138

10,1

6,51

2,87

0,781

44

Miai'umoénbnsrg_f;- 1, De+0,06; x=0)_1 (rmmme -8,03

1.7

HopmansHas nnockocTs cpasa :1,0,0 153
ManewkeHs NMNOCKOCT cpeaa :0 i

KoMnoHaHT % -18.8

MakcumansHoe sHaveHue B 20 (AM) ;13,78 o6 228

Yactora : 1000000 262
Tun maciuTabuposaHus : AMANMTYAR 5

PucyHok G.6 — Npaduk MarHuTHoOro nonst Hx B NMNOCKOCTW y—2 ANS MHOYKUMOHHOW KaTyLlku pasamepom 1 x 1 m
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§ Ab (1AM}
| 10,1
6,41
278
-0,858
4,49
8,13
-11.8
Y4acTOK MaKCHMYMa (NMKOBOS 3HA4BHWB) 5.4
t]
HopmaneHas nnockocTs cpesa 10,01 -19
MonoxsHKe NNOCKICTH cpasa 10,5 -22,7
KomMmoHeHT X 26,3
MakcumancHos sHauetue B 2D (AW} 10,05 pB 299
UaeTtara : 1000000 !
Tun MaclUTabupoaaHua : AMIUTYRa

PucyHok G.7 — padhuk MarHUTHOro nons Hx B NNOCKOCTW X—Y ANs MHAYKUMOHHOW KaTyLLKK
pasmepom 1 x 1 m

26m /H“F
i S
P
~ 10
—_—1 14} |
20M iy o /
' o I
e < /
— N O6nact, +3 AE;L"'/‘
/<"'-L ’
7‘-.-.
H
1.0m ~— -10 | !
0 04 08 12 16 20 24
e PaccrosHue d (M)
i AH (aB)=20 log(|H4) — 20 log(|Hyq ul)

PucyHok G.8 — 3HayeHWe marHuTHoro nons Hx, b, BOonb cpeaHen BepTUKansHOW NHUA
ANA MHOYKUMOHHON KaTywKkKn pasmepoM 1 x 2,6 m
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F
o 176

14

103

568

YqacTOK MaKcHMMyMAa (NMKOBOS IHAYBHHE)

HopmantHas nnockocTs cpasa :1,0,0

MonoxsHWa NNOCKICTH cpesa H)

KomnoHeHT 1 X

MakcrmanbHos sHavaHWe B 2D (AfM) 17,646

Yactora : 1000000 ;
Tun mMacwratuposaHia : AMnnKTyna

PucyHok G.9 — [IByMepHbIv rpadvk MarHMTHOro nonsi Hx B NNOCKOCTU y—2z AN UHAOYKLWOHHOW
KaTyLLKK pasmepom 1 x 2.6 M

,
l

I 2.4
5,77
213
-1,51
-5,14
-8,78
-12.4
MarmrHos nons {f= 1, 0a+0,08; x=0,5)_1 (nukoros} 184
HopmansHan nnorotTs cpesa :0,0,1 -19,7
MonekeHWe MNOCKOCTH Cpesa 05 233
KamnoHeHT i X >
MarkeumansHos sHaqsHie 5 2D (Afm) 18,403 g6 =27
Yacroma : 1000000 30,8
Tvn macwrauposaHus : AMNRNTYAa
¥
z f - X

PucyHok G.10 — [ByMepHbIi rpaduk MarHUTHOro nonsa Hx B nnockocTn x—y ¢ z = 0,5 M Ana MHOYKUMOHHON KaTyLLKK
pasvepom 1 x 2.6 m
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Hx {B LgHTpe napaoi kaTylwkd) =-1,177 Afm
Hx {B yeHTpe Bropoi katywkd) =-1,202 Afm
PasHuua = 0,025 Alm

MaruutHoe rone (f=1,

HopmansHan nnockocTb cpesa :0,1,0
MenoxeHWe NNockocT cpesa 105
KOMMNOHeHT X
MaxkcnmansHoe sHaueHue B 2D {Afm) 8,756 gb
acrora : 1000000
Tun MacllTabupoBaHKA . AMIIMTY A

PucyHok G.11 — YctaHoBka [enbMronsbua: MarHuTHOeE rnone Hx n ABYMepHbIA rpadiuk ANSA ABYX MHOYKLUMOHHbLIX KaTyLlek
pasmepom 1 x 1 M, paccToAHMe Mexay KoTopbiMn 0,6 M
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Hx (B usHTpe nepeoi kaTywis) =-1,066 Alm
Hx (B ueHTpe BTOpoid KaTywwii) =0,941 Alm
Pasnuua = 0,125 Afm

HopmanbHas NNecKocTL cpesa :0,1,0
MonoxeHKe NMNOCKOCTH Cpesa 10,5
KomnoHeHT X
MakcumanbHoe 3HaveHve B 2D (Afm) 9,465 0B
Yacrota : 1000000
Tun MacwTabupoBaHUA : AMnmTyga

PucyHok G.12 — YcTtaHoBka lenbMronbua: MarHuTHoe none Hx v AByMepHbIW rpadnk Ans ABYX MHOYKLWOHHbIX KaTyLlek
pa3mepom 1 x 1 M, paccToaHue mexay kotopbimu 0,8 m
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MpunoxeHne OA
(cnpaBo4Hoe)

CBefeHUs 0 COOTBETCTBUM CChINMOYHLIX MeXayHapoAaHbIX CTaHOApPTOB
MeXrocyaapcTtBeHHbIM CTaHOapTam

Tabnuua OA.1

O0o3HaYeHWe CCbINOYHOro CreneHb Obo3Ha4eHWe U HaMMeHoBaHWEe COOTBETCTBYHOLLErD
MeXayHapoaHoro ctaHaapTa COOTBETCTBUSA MEXrocy[apcTBEHHOrO cTanapTa
IEC 60050-161:1990 MOD FOCT 30372—2017 (IEC 60050-161:1990) «CoBmMecTMMOCTb

TEXHWHECKNX CPeOCTB 3NeKTPpOMarHMTHaA. TEpMI/IHhI 1 onpene-
nexHua»

IEC 60050-311:2001

BETCTBUA CTaHOapTa:

- MOD — moguchmumMpoBaHHbIi cTaHaapT.

* COOTBETCTBYHOLLMIA MEXIOCYAapCTBEHHBIM CTaHAapT OTCYTCTBYET. [1o ero NpUHATUA pekoMeHAYeTCA UCMoNb30BaTh
nepeBof Ha PYCCKUIA A3bIK AaHHOTO MEXOYHAapOA4HOro cTaHaapTa.

M punMeYyaHne — B HaCTDFILIJ.EI:’I TEISJ'!MLI,E ncnone30BaHO cnegywuiee yCrnoBHoe oBo3Ha4yeHne cTeneHyn cooT-
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(1]

(2]

(3]

[4]
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Bubnuorpadun

IEC TR 61000-1-6:2012 Electromagnetic compatibility (EMC) — Part 1-6: General — Guide to the assessment of
measurement uncertainty (3nekrtpomarHutHaa coemecTumocTe (OMC). Yacte 1-6. Ob6wme nonoxeHus. PykoBogd-
CTBO M0 OLEeHKEe HEONPeaeneHHOCTH M3MEPEHWIA)

IEC 61000-4-5 Electromagnetic compatibility (EMC) — Part 4-5: Testing and measurement techniques — Surge im-
munity test (QnekTpomartutHaa coemecTuMocTb (AMC). YacTb 4-5. MeToasl UCMbITaHWIA U M3MepeHuid. McnbiTaHue
Ha YCTOMYUBOCTb K BbIBPOCY HaNpsiKeHWUs )

IEC Guide 107 Electromagnetic compatibility — Guide to the drafting of electromagnetic compatibility publications
(QnekTpomarHMTHas COBMECTUMOCTL. PekoMeHalmm rno paspaboTtke npoekToB Nybnnkawmi no anekTpoMarHMTHOM
COBMECTMMOCTH)

|IEEE Std C62.45-2002 IEEE Recommended Practice on Surge Testing for Equipment Connected to Low-Voltage

(1000 V and Less) AC Power Circuits (MpakTuyeckune pekomeHgauuun IEEE no namepeHuo MMNysnbCHbIX NepeHanps-
XeHui ona obopygoBaHnud, NOAKMHYAEMOro K HU3KOBOMLTHEIM (1000 B 1 meHee) Lienam nepeMeHHOoro Toka)
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YOK 621.391.827:621.317.42:006.354 MKC 33.100.20 IDT

Kntoyesble cnoea: nMMnyrnbeCHOE MarHUuTHoe none, YCTOPI‘-IMBOCTI::, OGDpy,D,OBEiHI/IE, MCNbITaTenbHbLINA reHepartop,

MHOYKUMOHHAsA KaTyllKa, 2NeKTpoOMarHUWTHasi cOBMEeCTMMOCTb, MeToAbl MUCMbITaHWW, OUEHKa pe3ynbTaToB
UCnbITaHUN
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