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MNpepncnoBue

Llenin, oCHOBHble MPUHLMMNBLI N NOPSAAOK NPOBEeAEHUS paboT NO MEXrocyAapCTBEHHOW cTaHOapTu3aumm
ycTtaHoBsieHbl TOCT 1.0-92 «MexrocypgapcTBeHHass cuctema craHgaptm3aunm. OCHOBHbIE MOJIOXKEHUSA» W
FOCT 1.2-2009 «MexrocypgapcTBeHHass cuctema cTaHgapTtus3aumn. CraHgapTbl  MeXrocyAapCTBEHHbIE,

npaBuna M pekoMeHZauuy Mo MeXrocyJapCTBeHHOl cTaHaapTu3aumu. MNpaBuna paspaboTku, MPUHSTUS,
NpYMeHeHUsi, OGHOBMEHUS U OTMEHbI»
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nccnenoBaTte/lbCKUM  UMHCTUTYTOM Mo cepTudinkaumm» (OAO «BHUWC»), ABTOHOMHOIM HeKOMMep4eckKoii
opraHunsaymeii «Hay4yHo-TexXHUYeCcKuii LeHTp «3dHeprusa» (AHO HTLL «QHeprusa»)

2 BHECEH ®epgepasibHbIM areHTCTBOM MO TEXHUYECKOMY PerysimpoBaHuUio 1 METPOOTUN

3 MPUHAT MexrocyaapcTBeHHbIM COBETOM NO CTaHAapTM3aLMu, MeTPOIOTUN U cepTUuKaumnm
(npoTtokos ot 30 ceHTA6pPs 2014 r. No 70-M)

3a NpUHATME NPOroa10COBAJIN:

Kpartkoe HanmeHoBaHWe cTpaHbl no MK Kog, ctpaHbl no MK CokpallieHHoe HanmeHoBaHVe
(UNCO 3166) 004-97 (NCO 3166) 04-97 HaLMOHa/TbHOrO OpraHe
o cTaHgapTM3aumn
ApmeHns AM MrH3aMOKMBXW Pecrty6Tm ApmeHnmn
Benapycb BY loccraHaapT Pecny6vkn Benapycb
Kunprusus KG KblprbiactaHoapT
Mongosa MO MonooBsa-CtaHaapT
Poccus RU PoccreHoapT

4 Tpukasom degepasibHOrO areHTCTBa N0 TEXHMYECKOMY PErysIMPOBaHMIO 1 MeTPosiormm ot 25 Hos6ps
2014 r. Ne 1744-cT mexrocyaapcTBeHHbI ctaHaapT FOCT IEC 61643-21—2014 BBeAeH B AeNCTBUE B KavecTBe

HauMoHanbHOro ctaHaapTa Poccuiickoii degepaumm ¢ 1 okTA6psa 2015 T.

5 HacrtoAwmi cTaHOoapT WOEHTUYEH MexAayHapogHoMy cTaHgapTy IEC 61643-21:2012 Low voltage
surge protective devices ¢ Part 21: Surge protective devices connected to telecommunications and signalling
networks ¢ Performance requirements and testing methods (YcTpoiicTBa 3awWnTbl OT MNepeHanpsHKeHnn
HU3KOBOJIbTHbIe. YacTb 21. YcTpoiicTBa 3awuTbl OT MepeHanpsikeHui, NoACOeANHEHHbIE K CUTHA/IbHbIM Y
Te/IEKOMMYHUKALUMOHHBLIM ~ CeTAM. TpeboBaHWA K  3KCMyaTauMOHHbIM  XapakTepuctnkam U MeTofbl
VCMNbITaHWiA)

MepeBof C aHrniAickoro A3bika (en).

CBefileHNss O COOTBETCTBUM MEXIOCYAapCTBEHHbLIX CTaHOAPTOB CCbIIOYHLIM  MeXAYHapOAHbIM
CTaHfapTam npusefeHbl B A0NOIHUTE/IBHOM NpuUnoxeHun JA.

CTeneHb COOTBETCTBUA - UAeHTUYHaA (HOT)

6 BBEJEH BIEPBbIE

WHchopmaums 06 M3MEHEHVSIX K HAacTOAWEMYy — CTaHZapTy  NyG/MKyeTcs e eXEerofHoM  MHEhOpMAaLWiOHHOM
yKkazaTene S HauvoHasbHble CTaHgapTbi», a TEeKCT U3MEHeHWA W MOonpaBoK - B EXEMECAYHOM  MHCDOPMALWIOHHOM
yKazaTene * HauvoHanbHble CTaHdapTbl» B criyyae nepecMotpa (3ameHbl) WM OTMeHbl HacTOsLLEro CcTaHgapTa
COOTBETCTBYHOLLEE yBEOM/IEHME GyneT ony6/IMKOBaHO B E©XEMECSHHOM VHhopMaLWIOHHOM yKazaTene
(HaunoHanbHble  cTaHgapTbl». COOTBETCTBYIOWAA WHJopMauns, YBeOOMIEHME W TekCTbl pasMelaloTcs Tawke B
MH(OPMaLMOHHON ~ cucTeme  O6LUEro  no/b3oBaHWs - Ha  odmuMasibHOM — caiite  defepanbHOro  areHTcTea M0
TEeXHNYECKOMY PEryY/IMPOBAHNIO I METPO/IONN B CETU VIHTEpHe T

© CtaHgapT mdhopm. 2015

B Poccuiickoin degepaunm HacTosIWMA CTaHA4APT He MOXeT OblTb MNOJSIHOCTbO WM YacTUYHO
BOCMPOU3BEAEH, TUPAXMPOBaH W pacnpoCcTpaHeH B KayecTBe ouUManbHOIO m3gaHusa 6e3 paspelleHus
deflepas/ibHOro areHTcTBa No TEXHNYECKOMY pery/impoBaHunio U MeTposiorum
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BBegeHune

Lilenbto HacTosilero craHgapta AB/SEeTCA yCTaHOBJIEHMe TpebOoBaHWi K yCTpolcTBam /1S 3awWuTbl OT
UMMY/IbCHbIX NepeHanpsbkeHun  (Y3WUMM). npumeHsieMblX ANA  3aWWTbl  CUCTEM  Te/IEKOMMYHUKAUUN  ©
CUrHanusauuu, HanpumMep uener nepegayn AaHHbIX, FO/IOCOBOW CBA3U M aBapuHOWM curHanusauuun. Bce atn
CUCTeMbl MOTYT nogseprarbcsa NPAMOMYy Wiv MHAYKUMOHHOMY BO3AENCTBUIO TPO30BbIX NN KOMMYTaUNOHHbIX
adhdpekToB. TN 3hPeEKTbI NPOSABAAIOTCA B BUAE MepeHanpsiKeHWn UAn CBEpPXTOKOB, A0CTaTOYHO BbICOKOrO
YPOBHSA.

B HacTosileM cTaHAapTe NpuBeAeHbl MUCMbITaHMA W TpeboBaHWA K mMeTogam ucnbiTaHuin Y3UM. ana
onpepeneHnss x paboTocrnoco6HOCTMU.

Y3WM. paccmaTpvBaeMble HACTOAWMM CTaHAAPTOM, MOTyT cofep)aTb TOSIbKO KOMMOHEHTbl 3alinThbl
OT NepeHanpsikeHWn, a Takke KOMIMOHEHTbl 3alWuTbl OT CEeepxToKoe. PacCMOTpeHuWe 3aluTHbIX YCTPONCTB,
cofiepXalmx WCKIIUYNUTE/IbHO KOMMOHEHTbl 3aluTbl OT CEepxXTOKOe. He ABMIAeTCA LUesibilo HacTosALero
cTaHfAapTa. PaccmMoTpeHne Takmx yCTPOMCTB NpMBeAeHO B NPUIOXeHUN A.

OpHo Y3UIM moxeT cofepXaTb HECKO/IbKO KOMMOHEHTOB 3aluTbl OT NepeHanpshKeHUn U CBEPXTOKOB.
Bce Y3UI uvcnbITbiBAlOT NO MPUHLUUMNY «Y4EPHOro AlMKa», T.e. NMPouenypy UCNbITaHUA onpefensieT He Yucno
KOMMNOHeHTOa. cogepxawuxcsa B Y3UM. a uncno ero BbiBogoB. KoHdurypaumn Y3UM npuBegeHsl B 1.2. B
cnyvyae MHOrO/IMHeNHbIX Y3WI Kaefyto NIMHMIO UCMNbITbIBAOT HE3aBUCMMO OT APYruX Sinbo UCMbITbIBAKOT BCE
JINHUN OAHOBPEMEHHO.

HacToawmin cTtaHdapT COAepXWUT pPsf  YCAOBWUI  UCNbITaHUA W TpeboBaHWil, NPUMEHSEMbIX MO
YCMOTpPeHuto notpebutens. Mopagok npuMeHeHuMss TpeboBaHWi HACTOSLWEro craHgapTa K pasHbIM Tunam
Y3UMN paccmotpeH B 1.3. TloCKO/MIbKy HacTOAWM cTaHgapT Kacaetcs pabortocnocobHocTtu Y3,
HEKOTOpbIe VX KOTOPbIX PeasiM3yloTcs Mo 3aka3y, BOMPOCbl O YacToTe nospexgeHnin Y3UM n nx tonkosaHnn
ocTaB/ieHbl Ha YCMOTpeHue noTpebutens. MNpuHUMNbl BblGopa M npumMeHeHust Y3WI paccmaTpuBaroTcs B
IEC 61643-22.

Ecnn wusBectHo, 4to Y3UI ABMAseTca OOHOKOMMOHEHTHbIM YCTPOWCTBOM, TOrga OHO [AOJTKHO
COoOTBETCTBOBaTb TPebOBaHMSAM KOHKPETHOrO CTaHA4apTa, a Takke TpeboBaHMsM HacTOALWEero ctaHgapTa.
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M E X I O CY O APCTBEHHbB W CTAHAOAPT

YCTPOWCTBA 3ALLNTbI OT NEPEHAMNPAXXEHNA HN3KOBO/IbTHbIE

YacTtb 21
YcTpoiicTBa 3amThl OT NepeHanpsiKeHnin» No4CoeANHEHHbIE K TE/TEKOMMYHUKALNOHHbBIM U
CUTHaJ/TN3alUNOHHbIM CETAM.
Tpe6OBaHVIF| K 3KCrns1yaTalMOHHbIM XapakKTepnCTKam
n MeToabl UcnbITaHUN

Low voltage surge protective devices. Pari 21. Surge protective devices connected to telecommunications and signalling
networks. Performance requirements and testing methods

Jata BBegeHus - 2015—10—01

1 O6Lme NoNoXeHns

1.1 O6nactb NPUMEHEHMA

HacToawmin ctaHgapT pacrnpoCcTpaHsAeTCA Ha YCTPOWCTBa A1 3aWuTbl CETeil TesIeKOMMYHUKauun u
CcUrHanu3auun npuM nNpsAMOM WM KOCBEHHOM BO3AENCTBUM  TPO30BbIX WAW  APYITMX  NepexofHblX
nepeHa NpshkeH 1.

HasHaueHnem pgaHHbIX Y3UI aBniseTca 3awmTta COBPEMEHHOrO 3/IeEKTPOHHOrO 060pyAOBaHUS B CeTAX
TeNIeKOMMYHMKaUMN N CUTHaSIM3aumMn € HOMWHa/IbHbIMU HanpsbkeHnamu cuctembl o 1000 B nepemeHHOro
Toka 1 1500 8 NOCTOAHHOIO TOKa.

1.2 KoHdpurypauum Y3
KoHurypaunn Y3WUIM. npuBefeHHble B HaCTOsALWeEM CcTaHAapTe, rokasaHbl Ha pucyHke 1. Kaxpas
KoHturypauua Y3UM copepXuT oanH wunan 6o5ee KOMMNOHEHTOB OrpaHuM4YMBaloLUX HampshkeHve, N Takxke
MOXET cofepKaTb TOKOOrpaHn4MBaroLye KOMMNOHEHTbI.
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N3paHve ochmumansHoe
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a) O6wWwwuii BbiBoA C MOXET OTCYTCTBOBAaTb
W - mHOrosbiBogHoe Y3

Y - KOMMNOHEHT, OrpaHMymMBatoWKnii HanpshkeHue: V. | - orpaHnumnBatoLLme HanpshkeHe KOMMOHEHTbI
NN NX COYeTaHne C TOKOOrpaHNUYnBatoWmnmMm KomnoHeHTamu: X1. X2... X, - BbisoAbl nutaHunsa: V. Y2... Y,
- BbIBOAbI 3awmaemoii nuHum: C - o6wwmnii BbIBOA,

PucyHok 1 - KoHdomrypaumm Y3UM

1.3 Tllosb3oBaHMe HacTOoAWMM CTaH4APTOM

B HacToAwWwem cTaHgapTe paccMaTpuBaloT ABa OCHOBHbIX Tuna Y3UIT.

Y3UM nepBoro tuna a O4HOM KOpPMyCe cofep)aT He MeHee OA4HOro OrpaHuU4YMBaloOLWEro HanpskeHue
KOMMOHEHTA W He coJepXar TOKoOorpaHuuusalolwme KOMMOHEeHTbl. Bce  kKoHdwmrypauun — Y3UI.
npeAcTaB/ieHHbIE HA PUCYHKe 1. MOryT 6bITb 3TOro Tuna. JaHHble Y3UI fo/mkHbl OTBeYaTb Tpe6oBaHNAM

2
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5.1. 5.2.1 n 5.3 (cm. Tabnnuy 1). ¥ 3UIM. npeacrtaBieHHble Ha pucyHkax 1b. 1 d. le u 1f. mexay BbIBOLOM
NUTaHMA © COOTBETCTBYWOLWVM BbIBOAOM 3aljMWaemMoii MNUHMM  MOTYT cofepxaTb OAWH  JIMHENHbIA
KOMMOHEHT. [aHHble Y3WI Takke A0/MKHbI COOTBETCTBOBATL NPUMEHMMbIM TpeboBaHusm 5.2.2.

Y3WM BTOpOro TuvNa B OOHOM KOpMyce coJepXaT KakK orpaHuymBalolye HarnpsbkeHue, Tak U
TOKOOrpaHu4ymMBaloLpye KOMMOHeHTbl. KoHdurypauum Y3WI. npeactaBfieHHble Ha pucyHkax 1b.1d.le wn If.
npumMmeHumbl ana Y3UI ¢ orpaHnynmBaloWyMn Hanps>XxeHne 1 TOKOCrpaHuduBalowmMmMym KomMrnoHeHTamn. Y3UM
LOaHHOro Tuna [AO/HKHbl COOTBETCTBOBaTb TpeboBaHumaMm 5.1. 52.1. 522 wn 53 (cm. Tadbnuuy 1).
KoHdurypaumm  3aluTHbIX  YCTPOWCTB, WUMEIWUX  TONbKO  TOKOOrpaHuuMBalowme  KOMMOHEHTHI,
npeacTaB/ieHbl B NMPUNOXeHUN A.

8 3aBMCMMOCTM OT cBOero HasHayeHus Y3UIM MoryT yAoB/eTBOPATb AOMOMHUTENIbHbIM TpeboBaHUAM.
JononHutensHble TpeboBaHMA N3M0XeHbI B 5.2.3 n 5.4 (cm. Tabnuuy 1).

8 5.2.3 npeAyCcMOTpPeHbl UCMbITaHMA Mepefayn AaHHbIX, Heobxogumble gnasa cooTBeTcTBUS Y3 mx
Ha3HayYeHNI0 B CeTAX Te/IeKOMMYHMKaUMM W CUrHamn3aumm, BbIGOP HeO6XOAMMbIX MWCMNbITaHW nepefayun
LaHHbIX BbIMOMHAIT No 5.2.3. ncxoga u3 HasHadeHusa Y3WUM. Tabnuua 1 npepgnaraet obulee pyKoBOACTBO
no BbIGOPY COOTBETCTBYIOLUX UCMbITAHWNIA.

B 5.4 npegycMoTpeHbl TpeboBaHUS K YC/IOBUAM OKpyxatowelh cpegbl, ecnn Y3UIM npegHasHayeHbl
0719 NPUMEHEHNS UCK/THOUNTETIbHO B HEKOHTPO/IMPYEMbIX YCTOBUSAX OKPY>XXaloLen cpeabl, Kak ykazaHo B 4.1.

Y3VM  OOMXHbI  YAOB/AETBOPATL  3TUM  TpebGoBaHWAM MNPV Ha/IMUMKM  COrMalleHnsa  Mexay
N3roToBUTE/IEM U NOTpebuTenem. 8 Tabnuue 1 npuBeaeHbl NpUMepbl TpeboBaHMil K cooTBeTcTBUO Y3UI
pa3HbIX TUMNOB.

OnekTpoTexHuyeckas bubnuorteka Elec.ru



OnekTpoTexHuyeckas 6ubnuoteka Elec.ru

Ta6nuual - Obwme TpeboBaHusa K Y3WI
TunyY3Un
Vaun c Y3UM ¢ doyHKumen Y3WN cchyHKUNAMMN
y3unc Y3 ¢ doyHKumen yHKUNAMN orpanntienma OrpaHntienma
Hanps»KeHus, HanpsH>KeHUs n
Cepus Y3Un c yHKUNAMN orpaHnyeHmnsa orpaHnyeHusi
Tpeb6oBaHuA, . npefHasHayeHH ble TOKOOrpa HNYeHus
ncrbl- MyHKT doyHKLUNEN orpaHuyeHus Hanps>KeHUsa n HanpsHXeHa n
" MCNbITaHNA o ONA NTPUMEHEHNS B npeAHasHaveHHble
TaHnn orpaHnyeHusi HanpshkeHua n NNHENHBIM TOKOOrpaHnyeHus -
o OKpyXaroLei A5 NPUMEHEHNA B
HanpsHKeHns TOKOOrpaHu- KOMMOHEHTOM M YCUJIEHHOWN o
o cpege ¢ OKpyXatoLlein cpeae
yenms Mexay BbiBOAaMu nepegatoLein o
Heorpa HNYeMHbIM U | C HEOrPaHUYEHHbIMU
CNOCOBHOCTLIO
YC/I0BUSIMN YyC/I0BUAMMN
O6uwme Moapasgen 6.1
MCMbITaHUA
Naentncvaso 6.1.1 n M n M n n
N JOKYMEHTaLNA
MapkupoBca 6.1.2 Il M Il L L 1L
VMcnbiTaHus 6.2.3
nepegayn
MHhopmaumn
EMKOCTb 62.3.1 n B B B M B
MoTtepu npun 6.2.3.2 B n M n B M
1 BBOJE
Bo3BparHble 6.2.3.3 B B B n B B
notepu
MpoaonbHbLIN 6.2.3.4 B B B n B B
6asiaHc
KoadhdpuumeHT 6235 B B B B B B
MorpeLHocTn
ounT (KMNB)
MepekpecTHas 6.2.3.6 B B B n B B
HaBoZKa Ha
nepegatoiem

koHue (MHMNK)
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MNpogomkeHne Tabaubl 1

Tun Y3
vaumn c Y3WM ¢ doyHKUmeEN Y3UM ¢ doyHKumnammn
y3unc Y3UIM ¢ doyHKLmen dyHKUMAMN OrpanmnfeHins OorpaHntienma
Cepusa Y3l ¢ hyHKLMAMN orpaHuyeHus orpaHnyeHns HaNPFKEHNA, HANPSXEHNA 1
Tpe6oBaHus, o npeAHasHa4yeHHble TOKOOrpa HU4YeHust
I/ICI'IbJ- NCHbITAHNS MyHKT dhyHKUMEeR orpaHuyeHus HanNpsHKeHNs n HanpsHKeHUsa n 1 NPUMEHEHUS B NpeHA3HAYCHHbIE
TaHnn4! orpaHu4eHust HanNpsHKeHNS n JINHENHbIM TOKOOTrpaHU4eHust o
. OKpyXaroLiei 015 NPUMEHEHNA B
HanpsHKeHns TOKOOrpaHu- KOMIMOHEHTOM 7] yCVI]'IeHHOIfI’ cpepe ¢ OKpyXaloLLeli cpeae
yenmns Mexay BbiBOAaMu nepegatoileri
CNOCOBHOCTBIO HeorpaHnyeHHbIMU | C HeorpaHMYeHHbIMU
YC/I0BUSIMU YCNOBUSIMU
MexaHunueckne Moppasnen 6.3
MCMbITaHUSA
BbiBOAbI U 6.3.1 M n M n n M
coeMHeHns
O6bwasn 6.3.1.1 n n n n n n
MeToauka
MCMbITaHU
BuHTOBbIE 6.3.1.2 M n M n n n
BbIBOAbI
Be3pe3bboBble 6.3.1.3 n n n M n n
BbIBOAbl
CoegunHeHus ¢ 6.3.1.4 M n M n n M
1 NPOKOMNom
M30/19LUN
NcnbitaHne Ha | 6.3.14.1 n n n n n n
BbITArMBaHue
OLHOXUBbHbIX
NPOBOAHNKOB
Ha BblBOAAax
y3un
McnbitaHne Ha | 6.3.142 n n n n n n
BbITATMBaHNe
MHOTOXWUNbHbIX
Kabeneii n
LWHYPOB Ha
BbiBOAax Y3WUI
cn
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MpogomkeHne Tabnuubl 1
TunyY3Un
vaUMc Y3UW ¢ doyHKUmeEN Y3UM ¢ doyHKumnammn
o orpaHuyeHus orpaHuyeHust
Y3UM c Y3UM ¢ doyHKumen hyHKLUMAMN P P
HanpsHXeHus, HanNpsHKeHns n
Cepus Y3UMc hyHKLMAMN orpaHnyeHuns orpaHuyeHus
TpeboBaHusi, o npegHasHavyeHHble TOKOOrpa Hu4eHus
ncnbl- MyHKT doyHKLMeN orpaHuyeHust HanpsHKeHMs n HaNpPsHKeHUS 1
< MCNbITaHUA iy LN NPUMEHEHNS B npegHasHa4yeHHble
TaHui orpaHuyeHus HanNpsHKeHNS n JIMHENHBbIM TOKOOTrpaHU4eHunst o
. OKpyXaroLiei 015 NPUMEHEHNA B
HanpsHkeHns TOKOOrpaHu- KOMMOHEHTOM 1 YCUJIEHHOMN o
o cpefe c OKpyXaroLiei cpefe
YeHuns Mexay BbiBOAaMU nepegatoileii
Heorpa HAYenbIMK | C HEOrPaHNYEHHbIMMN
CMOCOBGHOCTLIO
YC/TI0BUSIMU YCNOBUSAMU
MexaHunueckasn 6.3.2 M n M n n M
NPOYHOCTHL (Npun
MOHTaXe)
3awmra ot 6.3.3 M n M n n M
nonagaHus
TBEPAbIX
yacTmy u
NPOHUKHOBEHUS
BOAbl
3awmnTa ot 6.3.4 n n n n M n
npsimoro npwu-
1 KOCHOBEHUS K
TOKOBeAyL MM
yacTam
OrHecToKoCTb 6.3.5 n n n n n n
VicnblTaHuA Ha
BO34ENCTBYIOT
ve gakTopbl Moapasnen 6.4
OKpy)XatoLlei
cpenbl
YCTOMUMBOCTb K 6.4.1 B B B B n n
BbICOKUM
Temneparypam
N BIOXXHOCTU
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MpoagosmkeHne Tabnauubl 1

Tun Y3UN
vaun c Y3WM ¢ doyHKumel Y3UM ¢ doyHKUMAMU
o orpaHuyeHus orpaHuyeHunst
Y3hn c Y3W ¢ doyHKumen hyHKUMAMN P P
HanNpPsHKeHUS, HanpsHKeHNA U
Cepusi Y3UM c hyHKUMAMN orpaHnyeHns orpaHnyeHmns
TpeboBaHusi, - npegHasHavyeHHble TOKOO rpaHnyenn s
ncnbl- MyHKT dyHKLMEN orpaHuyeHust HanpsHKeHUa n HanNpPsHKeHNA n
o MCMbITaHUSA N A5 IPUMEHEHNA B npefHasHavyeHHble
TaHui OrpaHNYeHust | HanpsHKEHUs U NVHENHBbIM TOKOOrpaHn4eHusi .
o OKpyXatoLei ONA NPUMEHEHNS B
HanpsHkeHnsa TOKoOrpaHu- KOMMOHEHTOM M YCU/IEHHOM o
o cpefe c OKpyXaroLien cpege
yenus Mexay BbiBoAaMu nepegatoileii o
Heorpa HM4YeliHbIMY |  C HeorpaHUYEHHbIMMN
CMOCOBHOCTbIO
YCNOBUSIMU YCOBUSMU
Linknunyeckoe 6.4.2 B B B B I n
VCMbITaHne
OKpyXaroLiei
cpepon c
MMNYJ/TIbCHBIMN
nepenas psixe HU
1 AMU
Linknnyeckoe 6.4.3 B B B B M n
ncnbiTaHue
OKpYyXaroLiei
cpepfom c
VMnyJibcamm
nepemMeHHoro
TOKa
McnbiTaHus Ha MyHKT 6.2.1
orpaHuyeHvie
HanpsHKeHns
MakcnmanbHoe 6.2.1.1 M n M n n rn
9 AnvTenbHoe
pabouee
HanpsbkeHne
LLIA
ConpotmnBneHne | 6.2.1.2 n n M n n n
M301ALMN
my
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00
MpogomkeHve Tabnmubl 1
Twn Y3
vaun c Y3WM ¢ doyHKumel Y3UM ¢ doyHKUMAMU
o orpaHuyeHust orpaHuyeHunst
Y3hn c Y3W ¢ doyHKumen hyHKUMAMN P P
HanNpPsHKeHUS, HanpsHKeHNA U
Cepusi Y3UM c hyHKUMAMN orpaHnyeHns orpaHuyeHums
TpeboBaHusi, - npegHasHavyeHHble TOKOOrpaHnyeHuns
ncnbl- MyHKT dyHKLMEN orpaHuyeHust HanpsHKeHUa n HanpsHKeHMs n
o MCMbITaHUSA N A5 IPUMEHEHNA B npeAHasHa4yeHHble
TaHui OrpaHNYeHnst | HanpsHKEHUs U JIVHEHbIM TOKOOrpaHuyeHusi o
o OKpyXatoLei ONA NPUMEHEHNS B
HanpsHKeHns TOKOOrpaHu- KOMMOHEHTOM M YCU/IEHHOM o
o cpefe c OKpyXaroLien cpege
YeHus Mexay BbiBoAaMu nepegatoileii
Heorpa HAYEeHHbIMKW |  C HEeOrpPaHUYEHHbIMMN
CMOCOBHOCTbIO
YCNOBUSIMU YCOBUSMU
YCTOMUMBOCTb K 6.2.1.6 n n n n n n
BO34EeNCTBUIO
MMy/1bCOB AJ15
doyHKLMN
orpaHuyeHus
HanpsxeHms 11
OrpaHunyeHne 6.2.1.3 n M n M M n
VIMNYJ/IbCOB
HanpsixeHus 71
BosBpart 6.2.1.4 n n n n M n
vMnysibca
2 KOMMYTUPYHO-
LNX TUNOB
YCTOMUMBOCTb K 6.2.1.5 B B B B B B
BO3€ENCT-BUIO
nepe MeH-Horo
Toka ons
byHKUMN
orpaHuyeHust
HanpshxeHms 11
Vcn biTanne 6.2.1.8 n M n M I n
MepPTBOI 30HbI
MHOTrOCTYNeH-
yatoro Y3un
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MpogomkeHne Tabnuubl 1
Tun Y3UI
V3 c Y3WUM ¢ doyHKumen Y3WIM ¢ doyHKUMAMM
o orpaHuyeHus orpaHuyeHus
Y3Un c Y3UM ¢ doyHKumen hyHKUMAMN P P
HanpsHXeHus, HanNpPsHKEHUS U
Cepus Y3l c hyHKLMAMN orpaHunyeHns orpaHuyeHus
Tpe6oBaHus, o npegHasHavyeHHble TOKOOrpaHnyeHuns
ncnbl- MyHKT doyHKUMEN orpaHnyeHust HanpsHKeHMs n HaNpPsHKEHUS 1
a1 ncnbiTaHus . AN NPUMEHeHNA B npegHasHayeHHble
TaHui orpaHu4eHust HanNpsHKeHNS n JNINHEVHbIM TOKOOTrpaHU4yeHust o
- OKpy>XatoLyen L1151 TPUMEHEHMNSA B
HanpsKeHusi TOKOOrpaHu- KOMMOHEHTOM M YCUIEHHOM o
o cpege ¢ OKpy>XXatoule cpege
yenms MeXay BbiBOgamMu nepegatoileri
Heorpa MMYeHnbIMU | € HeOrpPaHUYEHHbIMU
CMOCOBGHOCTbLIO
YC/I0BUSIMU YC/I0BUSIMA
Pexunubl 6.2.1.7 B B B B B B
5 noBpexaeHns B
pesynbTtarte
Nieperonpskexs
VicnbiTaHua Ha [MyHKT 6.2.2
TOKOOrpaHu-
yeHue
HoMMHanbHbI% 6.2.2.1 " n n r nil n
TOK
MocnepoBa- 6.2.2.2 H M M n H M
TesibHOe
conpoTuBne-
Hue
Bpems-TokoBas 6.2.2.3 H n H n H nt
3 XapakTepucTuka
Bpems 6.22.4 H n H na H M-m
BO3Bpara B
ncxogHoe
COCTOSIHME
MakcumasibHoe 6.2.25 H n H n H n
HanpsbxeHve
OTKJ/THOYEHUSA
VcnbiTaHue B 6.2.26 H n H n H n
pa6oyem
pexunme
0
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(0]
OKoH4aHuVe Tabnuubl 1
Tvn Y3UN
vaun c Y3UN ¢ doyHo*nein Y3UM ¢ doyHKUMAMMN
o orpaHuyeHums orpaHuyeHust
Y3un c Y3WN ¢ doyHKumein hyHKUNAMN P P
HanpsHkeHus, HanpsHKeHNA n
Cepusi Y3UM c hyHKUMAMN orpaHnyeHns orpaHuyeHums
Tpe6oBaHus, o npegHasHa4yeHHble TOKOOTrpaHU4eHu s
ncnbl- MyHKT doyHKUMeEN orpaHnyeHus HanpsHKeHUs n HanNpsHKeHUA n
a1 MCMbITaHUSA - O NPUMEHEHNSA B npefHasHauyeHHble
TaHui OorpaHuyeHus HanNpPsHKEHUS n JNIVHEVHbIM TOKOOrpaHn4yeHusi o
o OKpyXatoLuen ONA NPUMEHEHNSA B
HanpsHKeHns TOKOOrpaHu- KOMMOHEHTOM M YCU/IEHHOM .
o cpefe c OKpyXaroLiein cpege ¢
YeHus Mexay BbiBOAaMU nepegaroLei
HEOrpaHMYEHHbIMU | He OrpaHn YeH Hbl MU
CNOCOBHOCTLIO
YyC/IOBUAMMU YCNOBUSMU
YCTOMUMBOCTb K 6.22.7 H M H 4 H n"
BO34eNCT-ento
nepemMeH-Horo
Toka ans
OyHKLNN TOKO-
3 orpaHnyeHusall
YCTOMUYMBOCTb K 6.2.28 H n H mnJ H n
BOAAENCT-BUIO
VIMNYJ1b-COB AN
PyHK-LUNn
TOKoOrpa-
HU4YyeHug 11
4 Mpnemo- 6.5 B B B B B B
cAaTo4Hble
ncnbITaHUA

MpumeuvaHune - I - npumeHNMO; U - HENPUMEHMMO; B - BO3MOXHO (N0 BbIGOPY).

11 NS KaXKA0l KaTeropnn UcnblTate/IsHOro MMMyJibCa UCNOJIb3YHOT HOBbI KOMIMEKT 06pas3LoB.
21 PeKOMEHAYETCSA U3MEPATb OrpaHMYeHne NMMY/IbCHOIO HanpshkeHus no 6.2.1.3 B XoAe MUCMbITaHMs Ha YCTOWYMBOCTb K BO3AENCTBUIO MMMNY/ILCOB No 6.2.1.6.

21 l/\cnbITaHWe HENPUMEHNMO, eC/I MEXY BbIBOAAMU NPUCYTCTBYET OAUH JIMHEVHbI KOMMOHEHT.

41 Kaxxayto UCnblTaTesibHy0 Cepuio NPoBOAAT Ha Tpex obpasuax.
51 MpUMEHNMO TONbKO A1 BbiBOAOB 4/5 Y3UI (cmoTpu pucyHkn 1d) n 1 e)
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MOCT IEC 61843-21-2014

2 HopmaTmBHbIE CCbIJIKA

[Ona npuMeHeHWs HacTosero cTaHgapTa Heob6XxoAuMbl Crefylolue CCblIOYHble OOKYMEeHTbl. [ns
[ATVPOBaHHbIX  CCbIIOK  MPUMMEHSAIOT  TOJIbKO — yKasaHHOe u3faHne  CCbIJIOYHOro  [OKYMeHTa, [AOJis
HeaTMpPOBaHHbIX CCbIIOK MPUMEHSIOT MocfefHee u3[aHne CCbIJIOYHOro [OKyMeHTa (Bko4yas BCe ero
N3MEHEHNS).

IEC 60050(702):1992 International Electrotechnical Vocabulary- Chapter 702: Oscillations, signals and
related devices (MexayHapoAHbIli 35eKTpoTEXHMYECKUiA croBapb. nasa 702: KonebaHusa, curHaibl U
CBfi3aHHble C HNMW YCTPOIiCTBa)

IEC 60050(726); 1982 International Electrotechnical Vocabulary « Chapter 726: Transmission lines and
waveguides (MexayHapoaHblii 31eKTPOTEXHNYECKMIA cloBapb. naBa 726: JIMHUK CBS3M 1 BO/THOBOAbI)

IEC 60060-1:1989 High-voltage test techniques - Part 1: General definitions and testrequirements
(MeTogbl CMNbITaHU BbICOKMM HanpshkeHnem. YacTb 1. O6Lme onpeneneHnsi n TpeboBaHms K UCMbITaHUSIM)

IEC 60068-2-30:1960 Environmental testing « Part 2: Tests - Test Db and guidance: Damp heat, cyclic
(12 + 12-hour cycle) (McnblTaHMA Ha BO34eNCTBMSA BHEWHMX (hakTopoB. YacTb 2. NcnbiTaHus. icnbiTaHne
Db n pykoBoAcTBO: BriaxkHoe Tensio, unkanyeckoe (12+12 - yacoBoi LK))

IEC 60529 Degrees of protection provided by enclosures (IP code) (CteneHn 3awmrhl,
obecreymBaeMsble koprnycamu (Kog, IP))

IEC 60695-2-1/1:1994 Fire hazard testing  Part 2: Test methods - Section l/sheet 1: Glow wire end-
product test and guidance (VicnbiTaHMe Ha NoOXapoonacHOCTb. YacTb 2. MeToabl UcnbiTaHuin. Pasgen 1/anct
1. icnbITaHMA KOHEYHOIO NPOAYKTa packasieHHOM NPoBOJIOKON. O6Lue TpeboBaHWs)

IEC 60950:1999 Safety of information technology equipment (Be3onacHocTb 060pyAOBaHUsA
MH(OPMaLNOHHbIX TEXHOOINIA)

IEC 60999-1 Connecting devices - Electrical copper conductors « Safety requirements for screw-type
and screwless-type clamping units - Part 1: General requirements and particular requirements for clamping
units for conductors from 0.2 mm2 up to 35 mm?2 (included) (YcTpoicTBa coeanHuTeNibHble. MegHble
anekTponposoga. TpeboBaHMA 6€30MacHOCTU K BUHTOBbIM M 6€3eMHTOBbIM 3axmmam. Yacte 1. Obwme un
YacTHble TpeboBaHUS K 3axXnmam /19 NpoBoAoB ceveHreM oT 0.2 MM2 A0 35MM2 (BKTIOUNTESIBHO))

IEC 61000-4-5 Electromagnetic compatibility (EMC) « Part 42 Testing and measurement techniques -
Section 5 ¢ Surge immunity test (9nekTpomarHUTHasi COBMeCTUMOCTb. YacTb 4-5. MeTogukm mncnbITaHuin n
n3mepeHuii. icnbiTaHMe Ha HEBOCMPUMMUYNBOCTb K BbIOPOCY HanpshKeHns)

IEC 61083-1 Digital recorders for measurements in high voltage impulse tests - Part 1: Requirements
for digital recorders (Annapatypa W nporpaMMHoe ob6ecrneyeHve, nNpPUMEHSAEMblE TMPU  UCMNbITAHUAX
MMMyJ/ibCamun BbICOKOrO HanpsbkeHus. Yactb 1. TpeboBaHus K annaparype)

IEC 61180-1:1992 High-voltage test techniques for low-voltage equipment ¢ Part 1: Definitions, test and
procedure requirements (TexHMKa WCMbITaHUI BbICOKAM HaMpsHXXeHNEM HU3KOBO/IbTHOIO 060pyA0BaHMA.
YacTtb 1. OnpeseneHns, TpeboBaHUs K UCMbITaHUIO U NpoLuenype)

IEC 61643-1 Surge protective devices connected to low-voltage power distribution systems - Part 1:
Performance requirements and testing methods (YcTpoicTBa 3aWuTbl OT NepeHanpsXXeHUA HN3KOBOJIbTHLIE.
Yactb 11. YcTpoicTBa 3aWuTbl OT NepeHanpskKeHWin, noAcoeHEHHble K HU3KOBOJIbTHbIM CUCTEMaMm
pacnpegeneHns a51eKTpoaHeprn. TpeboBaHMs U MeToAbl NCTMbITAHWA)

IEC 61643-11:2011 Surge protective devices connected to low-voltage power distribution systems -
Part 1: Performance requirements and testing methods (YcTpoiicTBa 3awuTbl OT NepeHanpsXKeHni
HU3KOBO/bTHbIe. YacTb 11. YcTpolicTBa 3aWuTbl OT MepeHanpsXeHui, noAcoeanHeHHble K HU3KOBO/IbTHBIM
cucTtemam pacrnpegesnieHns 3/1eKTPoaHeprun. TpeboBaHns U MeTOAbl NCTbITaHWA)

IEC 61643-22:2004 Low-voltage surge protective devices e« Part 22: Surge protection devices
connected to telecommunications and signalling networks - Selection and application principles (YcTpolicTBa
3aWmMTbl OT nepeHanpshKeHWA HU3KOBO/MbTHble. YacTb 22. YCTpoWcTBa 3awWmTbl OT MepeHanpsXeHui,
CBfi3aHHble C Te/IeKOMMYHUKaLMOHHBIMU Y CUTHA/TbHBIMU ceTAMU. MpUHLUNbLI BbiGopa 1 NPUMeHEHNS)

ITU-T Recommendation K.44:2011 Resisfibility tests for telecommunication equipment exposed to
overvoltages and overcurrents ¢ Basic Recommendation (PekomeHpgauma MC3 K.44:2003 VicnbiTaHust Ha
YCTOMUYNBOCTb TE/1EKOMMYHUKALMOHHOIO 060pyAOBaHWS, NOABEPraeMoro BO3AEACTBUIO MepeHanpsXeHnin n
cBepx To Koe. OCHOBHblE pekoMeHaaLmmn)

ITU-T Recommendation K.55:2002 Overvoltage and overcurrent requirements for insulation
displacement connectors (IDC) terminations (PekomeHgauma MC3 K.55.2002 TpeboBaHus, Kacarolmecs
nepeHanpsXeHnsl 1 CBEPXTOKa 419 BbIBOAOB COeIHNTESEl CO CMeLLeHeM U305LnN)

ITU-T Recommendation K.82 Characteristics and ratings of solid-state, self-restoring overcurrent
protectors for the protection of telecommunications installations (PekomeHgauns MexayHapogHoro Cotro3a
ONeKTpoCBA3Nn (MC93) K.82. XapaKTepucTuKn " napamMeTpsbl noslynpoBOAHUKOBbIX 7
cam 0 BOCCTaHaB/IMBaOLWUXCA CPeAiCTB 3alUnTbl TENIEKOMMYHUKALMOHHbIX YCTAHOBOK OT CBEPXTOKA)
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ITU-T Recommendation 0.9:1999 Measuring arrangements to assess the degree of unbalance about
earth (PekomeHgaumsa MCD 0.9:1999 M3amepuTenibHble YCTPONCTBA AN1s1 onpeaeneHnsa ctenenn gucbanaHca
OTHOCUTENBHO 3eM/1N)

3 OnpepgeneHna

B HacTosLeM cTaHAapTe NMPUMEHEeHbI crefyowme TEPMUHbI C COOTBETCTBYIOLLMMUN ONpeaeeHNs Mn:

3.1 Homep mogenu (model number): Koa. HaHeCEeHHbI Ha YCTPOICTBO U/IN yKa3aHHbI B
COMNpOBOANTENBbHON AOKYMEHTaLUN, NO3BOASOWMWA naeHTunumnpoBatb Y3UI.

3.2 npeanoyTuTesibHble 3HadeHus (preferred values): 3HauyeHuMss napameTpoB, YyKa3aHHble B
Tabnnuax Ana UCNbITaHWi, npegnoyTuTeNbHble B TOM CMbIC/e, 4YTO WX MPUMEHeHMe cnocobCcTByeT
yHUdMKaumMmM 1M npefoctaBnisgeT BO3MOXHOCTb [/ CPaBHEHMS pasHbIX TUMOB 3alWMTHbIX YCTPOWCTB W
HaxoXAeHUsi OO6Lero MoHMMaHUA Mexay noTpebutenem U U3roTOBUTENEM  UMMY/bCHbIX — 3aWUTHbIX
YCTPOWCTB, MPYMEHSAEMbIX B CeTAX TeNIeKOMMYHUKaUUW MU CUTHaNM3auumn. Tem He MeHee, ON1A chneumasibHbIX
Ha3HayeHWn MOryT noTpeboBaTbCA 3HAYEeHWS, WHbIE, YeM MpeAnoyTUTEeNlbHble 3HAYeHUs, NpUBeAEeHHble B
Tabnuuax.

3.3 pexumbl NnoBpexaeHus Npu nepeHanpsxeHnun (overstressed fault mode):

pexum 1: Ycnosue, npm KOTOPOM HacTb Y3WUIT. orpaHnumBatoLas HarnpsxeHme, oTKIHUnIach.

DYHKLUMA OrpaHNYeHNs HanpshkeHs He AeACTBYET, HO JIMHUS OCTaeTcs paboTOCNOCO6HOM;

pexum 2: Ycnosue, npu KOTOPOM 4YacTb Y3WI, orpaHunymsalowlas HanpsikeHue, HakKOpPOTKO 3aMKHyTa
OYeHb MasibIM MOSIHbIM COMNPOTMBIIeHMeM BHYTpu Y3WUM. JInHua HepaboTocnocobHa, ogHako o6opyaoBaHue
OCTaeTCs 3alnLLeHHbIM KOPOTKMM 3aMblKaHNEeM:

pexum 3: Cutyauus, npym kotopow Y3UI noaseprnocb pas3pbiBYy BHYTPEHHEN Lenu CO CTOPOHbI YacTu
Y3WM. orpaHnumnBaroweri HanpshkeHne. JIMHMA HepaboTocnocobHa, OAHako o06opyAoBaHMe 3alMLLIEHO
Pa3soOMKHYTOW NIMHUEN.

3.4 3awmrTa (protection): MpumMeHeHe METOL0B N CPEACTB A1 NpeaynpexaeHnsa pacnpocTpaHeHns
nospexjaroLleiil 3/1eKTPUYeCcKon aHeprum cBepx NpeasycMoTPeHHbIX Npeaesos.

3.5 BpemA-TOKOBas xapakTrepucTuka (current response time): Bpewms, TpebytoLieecs
TOKOOTrpaHnumnBaroLLLeMy KOMIMOHEHTY, YTOObI cpaboTaTtb Npu 3aaHHOM TOKe U1 3aZlaHHOl Temneparype.

3.6 makcumasibHoe AnuTesibHoe paboyee HanpsbkeHve U, (maximum continuous operating voltage.
U.): MakcumasibHoe HanpsbkeHue (MOCTOSIHHOIO WAWM AeNCTBYIOWEro 3Ha4YeHWss NepeMeHHOro Toka), KoTopoe
MOXeT OANTEeNbHO MNpuknagbiBaTbCA K BbiBOgaM Y3WIM. He BbI3blBaaA Jerpajauum nepegaroLmx
XapakrepucTtumk Y3Url.

3.7 MakcumMasibHOe HarnpsbkeHme OTK/IYeHua (maximum interrupting voltage): MakcumasnibHoe
HanpshkeHne (MOCTOAHHOIo WAN [eNCTBYIOWEro 3HAYEeHUS MNEepPeMeHHOro TOKa), KOTOpoe MOXeT AOJ/ITeSIbHO
npuKnagblBaTbCA K TOKOOrpaHuyusawowWwmm 3anemeHTam Y3UI. He BbI3biBad ero pgerpagauuu. [aHHoe
HanpsbkeHne MoxeT 6bITb paBHO (J. Y3WUM wam vMmeTb 605ee BbICOKOE 3Ha4YeHVMEe B 3aBMCUMOCTU OT
pacnonoXXeHns TOKoOorpaHMUYMBaroLWmMX KOMNOHEHTOB BHYTPU Y3UI.

3.8 ycTpoiictBa O/ 3awmTbl OT MMMOY/NbLCHOro nepeHanpsbkeHus (Y3WI) (surge protective device
(SPD): YcTpoiicTBa, KOTOPble OrpaHN4MBaloT HanpshKeHve Ha onpefesieHHOM BBOJE WM BBOAAX, B OTBET Ha
UMMy IbC HaNPSHXXeHWs, NPEBbILLAOLWENO 33/1aHHbI YPOBEHb

MpnmevyaHnn

1 Ycy pOI7ICTBa MOrIyr Bb/10/IHATb O0MNOJ/IHUTE/IbHbIE [*)yHKLI,VIVI, Hanpumvep q3yHKLI,VIIO TOKOO IrpaH MeHu A Ha BbIBOAaX.

2 Kak npaBwio, LUefb 3aLLnTbl UMEET He MeHee OiHOTrO HeSIMHEHOro KOMIMOHeEHTa 414 OrpaHnyeHnsa MnyJsibCHOro
nepeHanpsbKeHUA.

3 Y3UIM siBNsieTCs KOMM/IEKTHLIMM YCTPOCTBaMU C BbIBOAAMM /11 NMPUCOEAVHEHNS MPOBOAHVKOB LIEMN.

3.9 orpaHunyeHune HanpshxkeHus (voltage limiting): AeictBua Y3UI. KOTOpble Bbi3bIBalOT MOHKEHNE
HanpsHXeHWi, NPeBbICUBLUNX 3a4aHHOE 3HaYeHMe.

3.10 TOoKoorpaHuyeH He (current limiting): [JelictBna Y3WUI. copgepxalmnx He MeHee OfHOro
HENIMHENHOro TOKOOrpaHMYMBaKOLWEro KOMMOHEHTa, KOTOPOe BbI3blBaeT OrpaHMyeHne TOKOB, NMPeBbICUBLUNX
3a/laHHOe 3HayeHve.

3.11 cymmapHbIl pa3psagHbIn Tok (total discharge current (/r<uJ): Tok. NpoTeKaroLWwuii Yepes BbIBOS,

3a3emsieHus (06wuii BbiBog, C) MHOroBbIBOAHOrO Y3WI Npu UChbITaHUN CyMMapHbIM pa3psaHbIM TOKOM.
MpumeyaHUe -EroTakke Ha3bIBaOT «CyMMapHbIi MMy IbCHb I TOK».

3.12 BoccTaHaB/MBaeMOe TOKOOrpaHuyeHme (resettable current limiting): OeictBus Y3WUIM. koTopble
OrpaHMuMBaloT TOK U MOTYT 6bITb BOCCTAHOB/IEHBI BPY4YHYIO MOc/ie cpabaTbiBaHUs.

3.13 camoBOcCCTaHa BN1BaB Moe TOKoorpaHudeHue (self- resetting current limiting): AeiictBus Y3UI. koTopble
orpaHMyMBaeT TOK 1 BOCCTaHaBNNBalOTCA 6e3 BHENbIETO BO3AENCTBUA NOC/E JIMKBULALNN TOKOBbIX MOMEX.
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3.14 Y3UN orpaHnumBarowero tuna (voltage clamping type SPD): Y3WI, coxpaHsowme BbICOKOe
napasisiesibHoe MoJIHOe COMPOTWBI/IEHME, HO MOCTENEHHO CHMXalwlwme ero ¢ Bo3pacTaHMeM BOJIHbl TOKa U
HanpsHKeHns, NPEBbICUBLUMX MOPOroBbI ypoBeHb Y3UI

MpumeyvyaHune - TlpyMepamy KOMMOHEHTOB, TMpPVMeHsieMbIX B  Y3WM  orpaHWuvBarolLero Tumna, SABASKOTCA
BapvcTopb! (Hanpymvep. MOV) 1 NaBrHHbIe Npo6riBaemble Aviogb! (JTN).

3.15 Y3UIN kommyTupytowero tvna (voltage switching type SPD): Y3UIM. coxpaHswowye BbICOKOE
napanienbHOe MNOJIHOe COMPOTMBI/IEHME, HO MIHOBEHHO WM MOCTENEHHO MOHWXaloWMe B OTBET Ha CKadok
HanNpsHKeHWs, NPEBbICUBLUWIA NOPOroBbI ypoBeHb Y3

NMpumeuyaHue - [MpyUMepaMn KOMMOHEHTOB, MpPUYMEHSIEMbIX B Y3MIM  KOMMYTUPYHOLLEro Tuna, sIB/sOTCA
BO3/yLLHbIE Pa3pPsAHUKA, ra3opaspsiaHble TPY6ku (TPT) 1 TUPUCTOPHbIE NOAABUTENN UMY ILCOB (TT1/).

3.16 3aWuWTHbIN ypoBeHb HanpsixeHus (Y, (voltage protection level. Up): MapameTp,
xapaktepusyowmin Y3UIM B 4YacTu OrpaHMYeHns HanpshkeHUst Ha ero BbiBogax. [laHHoe 3HayeHue 6onblue,
yeM Hambosbllee N3 N3MEPEHHbIX OrPaHNUYNBAaEMbIX HAMPSHKEHWH, N onpeaensieTcsa N3rotToBUTeseM.

3.17 wmHoroctyneHyaToe Y3WM (multi- stage SPD): Y3UI. KOTOpble UMEKT HECKO/IbKO KOMIMOHEHTOB
orpaHMyeHns HanpshkeHus. [aHHble OorpaHuymBaroLie KOMMOHEHTbl MOryT OblTb 3/1EKTPUYECKN OTAeseHbl
WX He oTAeNeHbl napasiesibHbIM KOMMOHEHTOM. KOMMOHEeHTbI MOryT 6biTb /IM60 KOMMYTUPYIOLLEro, néo
orpaHuymBaroLlero Tuna.

3.18 wmepTBasa 30Ha (blind spot): Cutyaumsi, B KOTOPOW HanpsbkeHWs, npesbillalolie MakCUMMasibHoe
pnvTenbHoe pabouee HanpsbkeHne U, MoOrytT Bbi3BaTb HenosiHoe cpabatbiBaHve Y3WUIM. HenosiHoe
cpabatbiBaHne Y3WUI o03HayaeT, 4TO He BCe CTyMneHM MHoroctyneHyarbix Y3WI cpabotasim B Xxoge
UMMNYJIbCHbIX NCMbITaHMA. 3TO MOXET NPUBECTU K NMepeHanpsKeHno KOMMOHeHTOB Y3UTT.

3.19 ycTOMUYMBOCTb K BO3AEeNCTBUIO NepeMeHHOro Toka (a.c. durability): Xapaktepmuctuka Y3WUII.
Nno3Bo/foWas emMy MNpPOBOAUTb MEPEMEHHbIN TOK 3a4aHHbIX Be/IMUYUHbI U O/INTE/IbHOCTU 3afaHHOoe 4uCrio
pas.

3.20 ycTOMYMBOCTb K BO3AENCTBUIO uMMMySbCHOro Toka (impulse durability): XapaktepucTtuka
Y3UM. nossonswowan emy NpoBOAUTb MMMNY/bCHbIA TOK 3afaHHbIX )OPMbl BOJIHbl U MWKOBOFO 3HAYeHUSA
3aflaHHOe YnCo pas.

3.21 BpeMsi BO3BpaTa B UCXOAHOe cocTosiHMe (current reset time): Bpewms, Tpebytouleecs
YCTPOWCTBY CaMOyCTaB/IMBAEMOro TOKOOrpaunyeHuss A1 BO3Bpata B CBOE HOPMa/ilbHOE COCTOsIHWE WAn
COCTOSIHME NMOKOA

3.22 HOMWHasIbHBLIA TOK (rated current): MakCUMa/ibHbIi TOK. KOTOPbIi YCTPOWNCTBO TOKOOrpannyeHus
Y3UM MoxeT AnuTeNnbHO MpoBoAUTb 6e3 M3MEHEeHUS MOJIHOrO COMPOTUBJ/IEHUSA TOKOOrPaHUUYMBAKOLLNX

KOMIMOHEHTOB.
MprnmMeyaHwUe -3T0 Takke KaCaeTCH JIMHENHBIX KOMIMOHEHTOB, BK/THOUEHHbIX NMOC/IeA0BaTesIbHO.

3.23 conpoTtuBnieHne msonsaumu (insulation resistance): ConpotmBneHve mexay BbiBogamu Y3WUIM. K
KOTOpbIM NogaeTcs HanpsbkeHue (IN

3.24 BosBpaTHble notepu (return loss): Mogynb 06paTHON BeMYUHBbI KO3MPMLUMEHTA OTPaKEHUS,
06bIYHO BblpaxatloT B aeunbenax (ab)

NMpuumMeyaHue -Ecnmun3BeCTHbI NO/HbIE COMPOTUB/IEHNS, BO3BPAaTHbIE NOTEPY ONPeAEesiAroT Mo cbopmyrle:

20 log to MOD [(Z, ¢ Z,) / (Z, - Z,)],
rae Z| - xapaktepucTnyeckoe nosiHoe ConpoTuB/ieHMe Nnepeaaroeil IMHUM A0 OTK/IKOUEHNUS NN

NoJIHOe COMPOTUBJ/IEHNE NCTOYHMKA TOKa: Z2 - MOJIHOE CONPOTUBJ/IEHME Nepejatoeil TMHUM Nocne
OTK/THOYEHNS U NOJSTHOE CONMPOTUBIIEHNE HArpy3Kn, paccMaTpyuBaemMoe C TOUKM 3peHns 06beHEHNS
NCTOYHMKA NUTaHNA U Harpy3Ku.

MEC 60050-702).

3.25 koathdpmuymeHT norpewHoctn 6ut (KMB) (bit error ratio(BER): OTHOweHue uyucna owmbok ouT
MHdopMaumm K obLemy yncny emt nHdopmaumn, nepegaHHblX B TeYeHe JaHHOTO UHTepBasla BPeMEHM.

3.26 notepu npu BBOAe (insertion loss): MNoTepu B pe3ynbTaTe BBoga Y3UI B nepegaroLLyro
cuctemy. OHM BbIpaXarOTCA OTHOLLEHMEM MOLLHOCTW, nojaBaemMoli B 4acTb cuctembl nocne Y3WUM po ero
BBOAa, K MOLLHOCTW, NogaBaeMoOi B Ty Xe 4acTb cuctembl nocne BBoga Y3WI. 3TO OTHOWeHMe O06bIYHO
n3MepsaloT B aeumnbenax.

[IEC 60050-706).

3.27 nepekpecTHasa HaBoAka Ha nepepgatowem koHue (MHMK) (near- end crosstalk (NEXT):
MepekpecTHasa HaBogka B C/eACTBUM MOMEX, pacnpocTpaHsemas B Hanpas/fieHUW, MNPOTUBOMOIOKHOM
pacnpocTpaHeHU0 ToKa. BbIBOA KaHana, Ha KOTOPOM TMPUCYTCTBYET nMNepekpecTHas HaBojKa Ha
nepegaroem KoHue, 06bI4HO PacnosIoXeH pALOM MO0 coBnagaeT C BbIBOAOM NUTAHUA 3TOTO KaHasa.
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3.28 npofonibHbI GanaHc (aHanoroBbix Uenei peyeBoi 4vactoTbl) (longitudinal balance (analogue
voice frequency circuits): JnekTpuyeckas CUMMETPUYHOCTb ABYX [MPOBOAOB, COCTaB/IAOWMX nNapy
OTHOCUTESNIbHO 3EMJIN.

3.29 npoaonbHblAi  6anaHc  (ueneir nepegaun  mMHdopmauum) (longitudinal balance (data
transmission): YcTaHoOBMeHWe nogo6msa NOMHOTO COMPOTUB/IEHUA OTHOCUTENIbHO 3eMain (MM obuiero Tuna)
ONnsa  AByxX wam 6osiee NpoBOAHMKOB B cbasiaHCMpoBaHHOW uenwn. [daHHbIi TepMUH MPUMEHSAT 4714
0603HayYeHNs CTeneHn YyBCTBUTENIbLHOCTU K MOMeEXam o6LLero Tuna.

3.30 npoaosibHbIM  H6anaHc (KabenbHbIX ceTell KoMMyHuKauum un  ynpasneHusi) (longitudinal
balance (communication and control cables): OTHoweHne HanpsbkeHus (Vo) MNepeMeHHoro Toka
(OelicTBylollee 3Ha4vyeHWe) npu nomexax obuwero Tuna (NPOAOSILHOINO) Ha 3eM/II0 K pe3y/ibTUpyoLemy
HanpsbkeHuto (V) nNepeMeHHOro TOKa (JeicTBylolee 3HayeHue) wucnbiTyemoro Y3UM npu nomexax
ondhchbepeHumansbHoOro TMna (MeTalJInuyeckoro), BblpaxeHHoe B geunbenax (ab)

MprnMeuyaHwue -MNpoaonbHLIV GanaHe B AeLbenax HaxoasT rno daopmyrie:

20 log«, V*. rae V, n V, namepsatoTt npu o4HOWN 1 TO Xe YacToTe.

3.31 npoponbHbIi 6anaHc (ceTei TenekommyHukauum) (longitudinal balance (telecommunications):
OTHoweHve HanpsbkeHusa (V,) npu  nomexax o6wero Tuna (MPOAOSIbHOIO) K pe3y/bTUpYIoLemMy
HanpsbkeHuio (V) uvcnbiTyemoro Y3UM npu nomexax AgudpdhepeHumansbHOro tuna  (MeTasiimyeckoro),
BblpaXeHHoe B geunbenax (ab).

3.32 mmnynbc (B ceTax TesnekoMMyHuKauum) (impulse (telecommunications): BpemeHHoe
NpeBbILIEHME HaMPsHKeHUS MW TOKa UM TOro U APYroro B CETU Te/IeKOMMYHUKaUUW, BbI3BaHHOE B/IMSIHUEM
NOCTOPOHHETO NCTOYHMKA 3/1IeKTPONUTaHNSA

MpnmevyaHnA

1 TWNMYHLIMX  MOCTOPOHHUMM  WUCTOYHVIKAMW  3/IEKTPOMNUTAHUSA  SABMIAIOTCA  FPO30Bble  paspsfbl W CWIOBble  CUCTEMbI
nepemeHHoro/ MOCTOAHHOIO TOKa.

2 CBssb C MOCTOPOHHMM ~ ICTOYHMKOM  3/1EKTPOMNUTaHNA  MOXET 6bITb OHa WM HECKOJ/IbKO - 3JIEKTpUYeCKasn,
MarH1UTHas, 3/1eEKTPOMarH1THasA, KOHAYKIiMBHasA.

3.33 HOMUHasibHbIV pa3psgHbli Tok (nominal discharge current (/;)): MyKoBOe 3HayeHWe TOKa,
npoTekatolero vepe3 Y3UIM, ¢ popmoii BosHbI 8/20.

3.34 HOMWHa/IbHbIA WUMNYNAbCHLIA TOK /g, (rated surge current (/gy)): MakcumanbHOe 3HayeHue
MMnNyibCHOro Toka Y3WI ¢ 3agaHHo hOpMOW BOJIHbI.

3.35 UMMYNbCHBIA  paspsagHelin  Tok  (impulse  discharge current  (/i,,))): TMkoBoe  3HaueHvie
paspsagHoro Toka (10/350). npoTekatowero vepes Y3UI.

4 YcnoBwus akcnayatauuy u ucnbiTaHWi

4.1 YcnoBwusa aKcnayataumn

4.1.1 Hopma/ibHble yC/N0BUA 3KCnyartaumn

4.1.1.1 ATmMocthepHOe AaB/ieHMe U BbICOTa

ATmocdepHoe gaBrneHne coctaBnsdeT oT 80 go 106 kMa. JaHHble 3HAYEHUs1 COOTBETCTBYIOT BbIiCOTE OT
2000 ™M BblILe ypoBHA Mops 1 A0 500 M HMXKe YPOBHA MOPSA COOTBETCTBEHHO.

4.1.1.2 TemnepaTypa OKpy>aloLlero sosgyxa

JAnanasoHbl TeMnepartyp:

- HOpMa&J/1bHbIl OT MUHyC 5 °C go nnwc 40 °C;

MpumeyvaHwne 1- [aHHbli gyanasoH 06blMHO —cooTtBeTcTBYeT Y3UIM  BHYTpeHHe ycTaHoBKW, kop AB4
cornacHo IEC 60364-5-51.

* pacwnpeHHbI oT MuHyc 40 °C go nntoc 70 °C;
MpwumwmeuyaHMMe 2 - [aHHblA AnanasoH 00ObIMHO COOTBETCTBYeT Y3UI Hapy)XHO/ YCTaHOBKM B MeCTax, He
3alLyILLIEHHBIX OT MOroAHbIX YCcnoBwiA, kracc 3K7 cornacHo IEC 60721-3-3.

e XpaHeHus oT muHyc 40 °C go nntoc 70 °C.
n punmMmedaHne 3 - Bce 3HaueHus 3a npeaenaMmn garnasoHa onpeaensaeT UsrotoBute/lb.

4.1.1 3 OTHOCUTEeNbHaA BNaXHOCTb

* HopMasibHas - oT 5 % [0 95 %:

MpumeuvuaHune 1- [aHHbli pgvana3oH o06bMHO cooTBeTcTBYET Y3WI  BHyTpeHHeld YyCTaHOBKM, kog AB4
cornacHo IEC 60364-5-51.

- noBblweHHas - oT 5 % go 100 %.
14
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MpumeyaHuB?2- [aHHblAi Avana3oH 0ObIMHO cOOTBeTCTBYeT Y3UIM  HapyxHOlV ycTaHOBKM  (Hanpumep  Y3UM
B 060/104Ke, 3aLLVILLIEHHO OT MOrOAHbIX YC/I0BWIA), B MECTaX, HE 3alLILLIEHHbIX OT MOrOAHbIX YC/OBUIA.

4.1.2 AHOMabHbIE YC/I0BUSA 3KCNyaTaumm

YctaHoBka Y3WIM B aHOMaslbHbIX YC/IOBUSAX 3KCMJlyaTauMnu MOXET MNoTpeboBaTb CneumasibHbIX Mep.
NpPeayCcMOTPEHHbIX KOHCTPYKLUMEeRn cornacHo HasHadeHuio Y3WUIMN. O6 sTtom cregyeT npeaynpeavTtb
MU3roToBUTENS.

4.2 Temnepartypa UCnbITaHUM U BNXHOCTb

Y3WM ncnbiTbiBaloT Npu Temnepatype (25 + 10) °C n OTHOCUTENTIbHON BAXHOCTU OT 25 Ao 75 %.

Mo TpeboBaHMIO N3roToBUTENS UK NoTpebuTens Y3UIM Ao/mkHbI UCNbITbIBaTb NPU NpeaeibHbIX
Temnepartypax paboyero gnanasoHa Temnepartyp, BbibpaHHOro ans TpebyemMoro HazHayeHusl. BblbpaHHbIii
[nana3oH MOXET ObITb yXXe. YeM NOJIHbIA AMana3oH rno 4.1 coryiacHo Ha3Ha4YeHMIo.

Onsa oTaenbHbIX TEXHONOrMYeckux ucnosHeHui Y3UIM moxeT 6biTb 3apaHee M3BECTHO, YTO TO/IbKO
ogHa 13 npepenbHbIX Temnepatyp M3 BblibpaHHOro guanasoHa npeactaBnseT COo60M criyyaih Hamxyguunx
yCnoBu ncnbiTaHuAa. Torga ucnbiTaHWe NpPOBOAAT TO/ILKO MPW 3TOW NpefesnibHol Temnepatype. [aHHas
npeaesibHas TemMrnepatypa MOXeT ObiTb pa3HOli B KaXAOM C/y4vae UCNbITaHW cornacHo pasgeny 6 ans
OZIHOIO U TOrO Xe TEXHO/I0rMYECKOro NcrnosiHeHns Y3Url.

Ona  wmncnbiTaHWA, BbLINOMHAEMOro nNpuv npefenbHbIX Temnepatypax. Y3WIM Ao/mkHbl B TeyeHue
[0CTaTOYHOro BPEMEHWN MOCTEMNEHHO HarpeBaTbCA WKW OX/MlaXAaTbCAa BO u3bexaHue TensioBoro yaapa. Ecnum
He yKa3aHO WHOoe, 3TO AO0/IKHO MPOUCXOAUTb B TedeHMe He MeHee 1 4. lMepefn vcnbitaHvem Y3UM AOMXKHbI
BblAEpXNBaTbLCA MNpPU YyKa3aHHOM TemMnepaTtype B TeUYeHWe [OCTaTOYHOrO0 BpPEeMeHW A1 OOCTUXKEHUs
Tens10BOro paBHoBecus. Ec/n He ykasaHO MHOe, 3TO AOJ/IKHO ObITb He MeHee 15 MUH.

4.3 NcnbiTaHne Y3UTI

Y3WM cornacHo HacToslweMy CcTaHgapTy Cc/eayeT UWChbiTbiBaTb C  TEMW Xe BbiBOZaMU U
COoeMHEHNAAMN, KOTOpPble UCNOMAb3YHT Ana Y3UIM HapyXHOW ycTaHOBKW. Kpome TOro, Ha BbIBOAax W
coegmHeHnsax Y3UM p[omkHbl 6biTb NpoBeAeHbl M3MepeHusi. Ecnv BbIBOAbI M COEQMHEHUS UCMNO/b3YHOT C
OCHOBaHUAMU WIN COeSVHUTENAMW, TOrA4a 3TU OCHOBaHUA U COEOVHUTENN AO0/DKHbl CTaTb HEOTbeM/IEMON
4aCTbIO UCMbITAHUSA.

MexayHapoaHbii Coo3 3/IeKTPOCBA3U B CBOMX pekoMeHpauusx cepum K npuBoamt TpeboBaHusS K
3awmTHbIM gepxatensam (K.65) n mogynbHbiv BbiBogam (K.55).

Korp.a ncnbiTaHNAa NpPoBOAAT C OCHOBaHMEM, N3SMepeHUA crieayeT NpoBOoANTb, Kak MOXHO onnxe K
BblBOAAaM ocHOBaHus Y3UIM (MoaynbHbIM BbiBOAaM), NpeAHasHa4YeHHbIM A/151 BHELLHUX COEAVHEHWIA.
Pernctpatopbl hopMbi BOSHbI, NpeAHa3HauvYeHHble A/15 U3MepPEeHUi, A0/HKHbI UMETb MUHUMASTbHYO
Xapaktepuctuky B cootBeTcTBun € IEC 61083-1 OTHOCUTENIBHO KOHKPETHOIO U3MepeHUs.

MpuMeyaHue -HacTpoiiky perictparopa oopMbl BOSHbI CM. MpuioxeHve D.

Y3WUM Ha pucyHkax 1lc. 1e n 1f MoryT umeTb OAWH OOLWMIA NyTb TOKa (BK/IHOYAs 3alUUTHbIE KOMMOHEHTbI
WA TONMbKO BHYTPEHHWE COEeAMHEHUS), MO KOTOPOMY MPOXOAUT CYMMapHbI/i UMNY/bCHbIA Tok hot#.
M3roToBuTENb [O/MKEH YKasaTb MakCUMasibHOE 3HayeHue WMMYJ/IbCHOro Toka AJ/1 JaHHOro TOKOBOro MyTwW.
[JaHHoe 3HayeHue MMMNYNbCHOro TOKa MOXeT OblTb MeHbLUe, YeM /T*KpaTHas TOKOBasA CrOCOOHOCTb Kax4oro
BBO/HOIO BbIBOAA, rAe MM - YAC/10 BBOAHbLIX BbIBOAOB.

Bonpocbl 4yncsia 06pasyoB M AONYCTUMOIO 4YuMc/ia OTOPaKOBOK SBASAIOTCA MPeAMETOM CcorialleHus
MeXxay N3rotoeBuTesieM 1 noTpeéuTenem.

4.4 [lonycku Ha hopMy BOJIHbI

dopMy BO/MHbI onpeaensitoT napameTpbl A/8. rae A - Bpems (hpoHTa B MunamcekyHgax. B - Bpewms
nonynepuoja B MWIJINCEKYHAAX, KOTOPble AO0/MKHbI cooTBeTcTBOBaThb |IEC 60060-1 (cm. Takke (EC 61000-4-
5). B Tabnuue 2 npueeaeHbl A0MYCKN Ha DOPMY BOJIHbI, NCMOJb3yeMble B HACTOSLLEM CTaHAapTe.

Ta6nwuuya 2- Jonyckv Ha hopMy BOJIHbI

MapameTpbl hopmbl Hanps»xeHne TOK KOpPOTKOro Opyrve dhopmMbl BOJIHbI
BOJIHbI pa3oMKHYTOW Lenu 3aMblkaHnsA opmbl
¢hopMbl BOJHBLI 1.2/50 nnn BOJIHbI 8/20 nnu 5/300
10/700
Mnk +10%
Bpems cpoHTa +30% || +20 % | | £30%
Bpemsa nonynepuoaa +20%
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5 TpeboBaHusa K Y3UTI

5.1 O6wme TpeboBaHUA

Ko Bcem Y3WI, Ha KOTOpble pacrnpoCcTpaHAeTCcA [AeicTBMe HaCToslero craHgapta, MPUMEHUMbI
cnepytouine TpeboBaHMs.

5.1.1 NaeHTndukaumsa n gokymeHTaums

MHdopmaLuma, npuBedeHHas B MepeyncrieHnsax a) - M), Ao/mkHa OblTb NMb0 MapkupoBaHa Ha Kopnyce
Y3UM. nu6o ykasaHa B CONPOBOAUTENbLHOM [OOKYMEHTauMm WM Ha YynakoBke. JlloGble npuMeHsieMble
COKpaLLeHNA OO/MKHbI MOACHATLCA B MH(OPMaLNOHHOM JINCTE. YCMOBUA KaXXAO0ro UCMNbITaHUSA, NPOBOAMMOro
Ha Y3WI cornacHo pasgeny 6. A0/MKHbI 6bITb YKasaHbl B AOKYMEHTaLN:

a) HaMMeHOBaHMe N3roTOBUTES A UM TOBapHbIA 3HaK:

b) rog v gaTa N3roToB/IEHUSI NN CEPUIiHBIA HOMEp:

C) HOMep MoAenu:

d) ycnosusa akcnayaTtauum;

e) MakcumanibHOe gnTesibHoe paboyee HanpshkeHue (J1 (mepemMeHHOro n/mam NOCTOAHHOIO TOKay):

f) HOMUHaNbHBIN TOK:

4) YPOBEHb HanpsixeHusi 3awuTbl 1/,;

h) Bo3Bpat B CX04HOE COCTOSAHUE Nocsie UMnynbca (Mo MPUMEHEHUIO);

i) yCTOMYMBOCTb K NepeMeHHOMY TOKY:

j) MapameTpbl Mnynbca (No Tabauue 3 - KaTeropmst U COOTBETCTBYHOLME NapaMeTpbl, Hanpumep C2:
2 KB/ 1KA;

K) pexxvmbl NoBpexaeHns B pe3ynbTaTe nepeHanpsXeHns:

1) Mepepatolme xapakTepPUCTUKN (COrnacHo rnpegnosiaraeMomMy HasHaveHuto Y3UIM);

T) JononHnTenbHas nHopmMaums (Mpy HEOH6XOANMOCTM), KacaroLaacs:

- 3aMEeHSAEMbIX KOMIMOHEHTOB;

* NPYMEHEHNA PagMoON30TONOB;

- «/,» N «NepeMeHHOro Toka nepeHanpsXeHWs» NpU UCNbITaHUM UMMNY/IbCHBIM TOKOM MepeHanpshXeHus
no 6.2.1.7 (ecsim Heo6xXo0ANMO);

- UMNYJ/IbCHbIX TOKOB: Ism. /*, [** [***

n) nocneposarte/ibHOE CONPOTUBI/IEHNE (MO NPUMEHEHUIO).

0) (Y31M-) kaTeropma 1 napameTpbl (€C/IN KaTeropuio MapkmpyroT Ha Y3WUIM. pekomeHayeTcs
3aK/II0YNTb ee B KBaJpaTHYIO Pamky.

Hanpumep: C2).

5.1.2 MapkupoBkKa-

Y3WUMM pomkHa 1 UM >Tb YeTKY0 MapKMPOBKY cornacHo 5.1.1:

a) HanmeHoBaHWe N3roToBUTENSA UM TOBAPHbIN 3HaK:

b) NPOCNEXNBAEMOCTb U3rOTOBIEHUSA:

C) HOMep Moaenu;

e) MakCcMmasibHoe A/INTeNbHOE paboyee HanpsKeHue.

MapK1MpOBOYHbI MaTepras 4O/HKeH ObITb CTOMKMM K UCTUPAHUIO N CTOVKMM K peareHTam, 06bI4YHO
ncnonb3lyemMbiM Npu akcnayatauum Y3UN. PasmelweHne MapKUpoBKN MOXET ObITb MO KPbILLKOW 060/104KN,
HO AOCTYMHO AN noTpebutens (Hanpymep, 6e3 NHCTpyMeHTa). JTlobble 3ameyvaHns, Kacarowpmecsa ocoboro
obpalleHuns, A0/KHbI CoAepPXaTbCA B OKYMEHTaUUU UK Ha ynakoBke. COOTBETCTBME NPOBePSAIOT Mo 6.1.2.

5.2 TpeboBaHUs K 3/IEKTPNYECKOI YacTu

Mpw ncnbiTaHUM B COOTBETCTBUM C pasgenom 8 Y3UI fo/mKHbI OTBeYaTb Crieayrowmm TpeboBaHMNAM.

5.2.1 Tpe6oBaHMA K OrpaHNYeHUI0 HanpsHKeHNs

Ecnn Y3UIM copepxatr MWCKIKUUTENIbHO KOMMOHEHTbI, OrpaHnymBalolne HarpsxkeHue, OHWU AO0JIKHbI
oTBeyaTb BceM Tpeb6oBaHuAM 5.2.1. Y3UM. copepxaljme Kak KOMIMOHEHTbI, OrpaHuyMBaloline HarnpskeHue,
Tak U KOMMOHEHTbI, OrpaHnYMBalolne TOK. AO/DKHbl COOTBETCTBOBaTb BCeEM TpeboBaHusM 5.2.1. a Takke
BCEM NPUMEHNMbIM TpeboBaHMAM 5.2.2.

Y3WI. KoTopble Mexay 3alulleHHbIMM BBOAHbIMY BbIBOAaMW COLEpXaT JIMHEWHbLIA KOMMOHEHT,
[O/MDKHbI COOTBETCTBOBATHL NPUMEHUMbIM TpeboBaHnAM 5.2.2.

5.2.1.1 MakcumasibHOe anutenibHoe paboyee HanpsbkeHne (U,)

M3rotoBuTENb [O/DKEH YKasaTb MakCUMaslibHOe [O/nTeNibHOoe paboyee HanpsbkeHve ans Y3UM,
COOTBETCTBYIOLLEE WX Ha3Ha4YeHW, Hanpumep [A/19 MepeMeHHOro ToKa (ZeACTBylollee 3HadeHuwe) wuam
MOCTOSAHHOI O TOKa.

CooTBeTCTBME NPOBEPSAIOT corsiacHo 6.2.1.1.

5.2.1.2 ConpoTusfieHne U3onaumm

JaHHy0 XapakTepuCcTUKY yKa3bliBaeT N3rotosuntesib. COOTBETCTBME NPOBEPAIOT COMacHo 6.2.1.2.
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5.2.1.3 OrpaHu4yeHne NMMYJSIbCHOIro HanpsXXeHns

Y3WUIM [o/mKHbI OrpaHnuMBaThb YyKa3aHHOE WMMY/IbCHOE HanpsbkeHue Mpu UCMbITaHUM B YC/IOBUSIX,
onpegensembix Tabauueir 3. I3mepeHHOe OrpaHMYeHHOEe HarfpshkeHue He [AO0J/DKHO MpeBbllwaTb 3a[aHHOro
YPOBHS1 HanpsbxeHus 3awmTbl U, (cm. IEC 61180-1).

5.2.1.4 Bo3Bpar B UICXOAHOEe COCTOSIHNE Nnocne nmnysibca

JaHHoe TpeboBaHve pacnpocTpaHsieTcsa Ha Y3WUI ToMbKO KOMMyTuUpytlowero Tuna. fNocne Toro, kak K
Y3UM 6blna npuioxeHa BOMHA MMMYJSibCa, Bbl6paHHOro no Tabnuuye 3. Y3UIM Ao/mkHbl €ro noracutb WUamn
BEPHYTLCA B COCTOsIHME MOKOoA. MNpun npuknagbiBaHUM BOJIHbI UMMy/nbca K Y3UI nogaroT HanpsxeHue no
Tabnuue 4. Ecnu He ykaszaHO nHoe. Y3UI nosikHbl B TedeHue 30 ¢ UM paHee BOCCTaHOBUTbL CBOE BbICOKOE
NoJIHOE COMPOTUBJIEHNE.

5.2.1.5 YCTOMYMBOCTb K MEPEMEHHOMY TOKY

Y3WM. nocne Toro kak 6bISIN NOABEPrHYTbl UCMObITaHMIO Mo 6.2.1.5 ¢ TOKOM Mo Ta6auue 5. A0/MKHbI
COOTBETCTBOBAaTb TpeboBaHnAM 5.2.1 1 5.2.2 N0 NPUMEHEHUIO.

5.2.1.6 YCTOM4YMBOCTb K BO3AENCTBMIO MMMNY/ibCca

Y3WI. nocne Toro kak 6bI/IM NOABEPrHYTbl UCMbITaHWIO NO 6.2.1.6 ¢ QOPMOIA BOJIHbI HaMNPsSHKEHUS U
Toka no Tabnvue 3. 4O/MKHbI COOTBETCTBOBaThL TpeboBaHMsAM 5.2.1 1 5.2.2 N0 NPUMEHEHNIO.

5.2.1.7 Pexunm nosBpexgeHusa npu nepeHanpsxxeHnmn

Y3WUIM He [0/MKHbI BOCM/1aMEHUTLCS, B30PBaTbCH, MMETb 3M1EKTPUYECKNA NPO6ON, a Takke He AOJDKHbI
M3nyyaTb TOKCUYHbIE rasbl NPy UCnblTaHnM no 6.2.1.7.

N3rotoBuTeNlb OO/DKEH yKa3aTb 3HayeHWe WMMMYNbCHOro Toka (c dopmoit BOAHbI 8Y20) M 3HayeHue
nepemMeHHOro Toka, KOTopble NPMBEAYT K MOBPEXAEHNIO C OrPaHNYEeHUAMN, YKa3daHHbIMK B 6.2.1.7.

5.2.1.8 MepTBas 30Ha

Ecnn mn3rotosutesieM He MpefcTaB/IeHO HUKAKOW WHAOpMauuMu, Kacarowencss MepTBbIX 30H. WK
npeacTaBfieHHas WMHdopmauus TpebyeT NPOBEPKWU, MPOBOAAT WCMNbITAHUA MHOroctyrneHvatbix Y3WUM no
6.2.1.8.

5.2.2 TpeboBaHUs K TOKOOrpPaHUYEeHMIO

Ecrim Y3UIM copgepxaT KOMOMHAUMIO W3 TOKOOrpPaHWUYMBAKLWMX W  OrpPaHNUYMBAOLMX HarnpshkeHue
KOMMOHEHTOB, TO TOKOOrpaHn4YMBalLwye KOMMOHEHTbl [AO/IKHbl COOTBETCTBOBATb BCEM MPUMEHUMbIM
TpeboBaHuaM 5.2.2. Y3UM. cogepxawye OAWH JIMHERHbIA KOMMOHEHT (Hanpumep, Pe3ncTop WX KaTyllika
VHOYKTUBHOCTU) Mexay BBOAHbIMU BbIBOAAMMW, AO/DKHbI OTBe4daTb TpeboBaHuaAM 5.2.2.1. 5.2.2.2. 5.2.2.7 n
5.2.28.

5.2.2.1 HOmMUWHa/bHbI TOK

N3rotoBuTeslb [O/KEH YKa3aTb HOMWHA/IbHbLIA TOK. [/ NPOBEpKM 3HAYEHWS HOMWHA/IbHOTO TOKa
Y3UM uncnbITbiBalOT cornacHo 6.2.2.1. MNposBegeHne [aHHOTO0 UCMNbITaHUA He AO0/DKHO Bbi3BaTb W3MeHeHue
paboumnx xapakTepucTUK TOKOOrpaHU4mMBaroLero KoMnoHeHTa Y3Un.

5.2.2.2 TlocnepoBaTesibHOE CONPOTUB/IEHNE

M3rotoBuTenb [AO/DKEH YyKasaTb 3HayYeHwe C [OMNyCcKOM MOCnefoBaTes/IbHOro COnpoTtusBeHusa. Ons
MPOBEPKU YKa3aHHOro 3Ha4YeHUd nocsiegoBartesisHOro conpoTtmseneHns Y3UN ncneitbiBaoT No 6.2.2.2.

5 2 2.3 6pemA-TOKOBas XxapakTepucTmka cpabaTbiBaHUA

Mpn wncnbiTaHMM cornacHo 6.2.2.3 TOKOoOrpaHuyuMBaloLlWmne KOMMOHEHTbI [AOMKHbI cpaboTaTb npu
3HAYEeHUN WNU HUXE 3HadyeHns BpemeHu cpabaTtbiBaHWA, YKa3aHHOro wusrotosutenem. lpennovtutenbHble
3Ha4YeHus UcnblTaTeNbHOIo TOKa NpMBeAeHbl B Tabnmue 6. Cm. PekomeHgauuto ITIi-T K.30.

5.2.2.4 6pems BO3BpaTa B MICXOAHOE COCTOSAHUNE

Y3WUIN. copgepxawpye OOWNH WM HECKOJIbKO  CaMOBOCCTaHAB/IMBAEMbIX  TOKOOrpaHWYMBalOLLMX
KOMMOHEHTOB, WCMbITbIBAIOT cornacHo 6.2.24. 6pema BO3Bpara B WCXOAHOE COCTOSIHWE, [OJ/DKHO
COCTaB/IATb He MeHee 120 C. ec/in He yKa3aHO NHOe.

310 TpeboBaHMe He pacnpocTpaHseTcsa Ha Y3UI. cogepxalwme TOKOOrpPaHW4YMBAaloLWMe KOMMOHEHThI,
B3BOVMblE BPY4HYIO.

5.2.2.5 MakcnmanbHoe HanpsixeHne OTKI0YeHUs

JaHHoe Tpeb6oBaHWe pacrnpocTpaHAeTcsa ToNbko Ha Y3WIM. copepxalme camMOBOCCTaHaBNMBaeMble
WA BOCCTaHaB/IMBaeMble BPYYHYIO TOKOOrpaHuuuBalolWme KOMMOHeHTbl. W3rotoButens Y3WUI posmkeH
yKa3aTb MakKCUMas/lbHOe HarnpshXeHne OTK/II0YEHUSA TOKOOrpaHU4YMBaloLWUX KOMMOHEHTOB. [loaTBepxaeHve
[AaHHOro 3Ha4YeHuss NPon3BOAUTCA MPW NPoBefeHUN UCTbITaHUs B COOTBETCTBUW C 6.2.2.5. Tocrie ncnbitaHus
He [O/DKHO ObITh Aerpajaumm paboumx XapakTePUCTUK TOKOOrpaHNUYMBaKoLWMX KOMMIOHEHTOB.

5.2.2.6 VicnbiTaHne B paboyem pexunme

JaHHoe TpeboBaHWe pacrnpocTpaHAeTca TONbKo Ha Y3WIM. copgepxalime camMoOBOCCTaHaBNMBaeMble
WM BOCCTaHaB/MBaeMble BPYYHYH TOKOOrpaHuumBarwlme KOMMNOHeHTbl. Y3WI nogsepraoT BO3AENCTBUIO
NOBTOPSAEMOro MaKCYMa/IbHOrO HarnpsXeHusi OTKNoYeHUs. lMofaBaembli TOK [O/IKEH ObiTb [OCTAaTOYHbLIM
ON5 cpabaTblBaHUSA TOKOOrpaHMYMBalOWUX KOMMOHEHTOB, €ro BblGupaloT no Tabnvue 7. MNMocne ucnbiTaHWi
TOKOOrpaHM4nBaroLme KOMNOHEHTbI AO/HKHblI COOTBETCTBOBATb TpeboBaHMsAM 5.2.2.3 1 5.2.2 4.
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5.2.27 YCTOMUYMBOCTb K BO34ENCTBUIO NEPEMEHHOIO TOKa

Y 31N nogsepratoT BO34EACTBUIO NMOBTOPSIEMOro TOKa 3a[4aHHOr0 3HayeHus. B Tabnvuye 8 npmBeaeHbl
npeanoyTUTENbHbIE 3HAYeHVS MepeMeHHOro Toka. lMocrie BO3AelicTBMA 3TUX TOKOB TOKOOrpaHuyuMBarolue
KOMMOHeHTbI Y3UIM fomkHbl oTBeYaTb TpeboBaHnam 5.2.2.1 - 5.2.2.3.

5.2.2 8 YCTOIAYMBOCTb K BO34ENCTBUIO UMMNYJ/IbCOB TOKa

Y3UM nogsepratoT BO3AENCTBUIO 3a4aHHOr0 4uc/ia MMNY/bCOB 3afaHHOIN0 3HAa4YeHUs MUKOBOMO TOKa.
B Tabnvue 9 npuBefeHbl MX MNpeAnoyvTUTesIbHble 3HA4YeHus. locne BO3LENCTBUSA 3TUX WUMIMY/IbCOB B
COOTBETCTBMN C 6.2.2.8 TOKOOrpaHu4yMBaroLwye KOMMNoHeHTbl Y3WI fo/mkHbl oTBevatb TpeboBaHusam 5.2.2.1
-5.2.2.3.

5.2.3 Tpeb6oBaHu1A K Nnepegayve nHgopmaumm

Y3WIM B ponosiHeEHME K COOTBETCTBMIO TpeboBaHuMam 5.2.1 n 5.2.2 MOryt orBevaTrb crneyuunyeckmm
TpeboBaHMAM 5.2.3 cornacHo TNy KOMMYHMKaUMM M CUrHana (Hanpumep, rosiocoBo, MHGOPMAaUMOHHbBIA ”
Buaeo). B Ttabnuue 1 npuBefeHO PyKOBOACTBO MO BbI6OPY UCMbITaHWA MO MPUMEHAEMOMY TUNy nepegayn
nHcopmaLmn.

5.2.3.1 EMKOCTb

M3rotoBuTeNb [O/DKEH YyKas3aTb 3HA4YeHMEe EeMKOCTU MeXAy YKasaHHbIMW BbiBodamu. CoOTBeTCTBME
NnPOBEPAIOT UCMbITaHMeM No 6.2.3.1.

5.2.3.2 TNoTtepwn npu BBOAE

Y3/M ucnbiTbiBalOT B COOTBETCTBUMM C 6.2.3.2, 4TOObI OnpegennTb, AENCTBUTENIbBHO X NpU BBOAE
Y3UM e wucnbiTatesibHy0 CUCTEMY MPOUCXOAUT TMOHWKEHWE HAMPSHKEHUA MexXxay reHepupylowmmMm u
n3MepuTesibHbIM 060py0BaHNEM.

5.2.3.3 Bo3BpaTHble notepu

Y3UM wucnbITbiBalOT B COOTBETCTBUM C 6.2.3.3, 4TO NO3BOJIAET ONpefeUTb BeMYUHY CUrHana,
OTPaXEeHHOro B UICTOYHUK CUTHaU1a B 3aJaHHOM fuana3oHe YyacToT npu Beoge Y3UI B nepeaaroLyto JIMHUIO.

5.2.3.4 TpoaonbHbI 6anaHc

Y3UM wncnbiTbiBalOT B COOTBETCTBUM C 6.2.3.4. [aHHbIM WCMbITAHWEM OMpPeAesiatoT MUHUMaSIbHbIN
LOMYCTUMBbIA  NPOAOSbHbLIA 6GanaHc Y3WUIM. npuMeHsiemMbiXx B COaslaHCMPOBaHHbIX Uensx. [poaonbHbIi
6asiaHC M3MepsIoT B MHTEpPeCcyeMoM Juarna3oHe YacToT.

5.2.3.5 KoahdpnumeHT norpelHocTn nepegaydm gaHHbix (6ut) (KMb)

Y3WM ncnbiTbiBatOT B COOTBETCTBUM € 6 2 3.5. [JaHHbIM UCMbITAHNEM ONpeaenstoT, AeNCTBUTENbHO N
npu BBEAEHWN WMMY/IbCHOrO 3aWUTHOrO YCTPOWCTBA BO3HUKAKOT MOrpPeLHOCTM nepefadn faHHbIX B
uMcpoBOIM NepearoLLein cucTeme.

5.2.3.6 TNepekpecTHasa HaBOoAKa Ha nepegatowiem KoHue (MATMK)

Y3UM mcnbiTbiBalOT B COOTBETCTBUM C 6.2.3.6. JJaHHbIM UCMbITaHMEM ONpeaensatoT BesIMYUHY CUrHana,
KOTOpbI NepefaeTcsa U3 ogHONM Lienu B Apyryto B pe3ybtate BBoga Y3UI.

S.3 TpeboBaHMA K MEXAHMYECKOI YacTu

Y3WM gomkHbl COOTBETCTBOBATL YKa3aHHbIM HWKe TPeboBaHMAM. YKasaHHble TpeboBaHUs MOryT ObiTb
YTOYHEHbI U A0MNOJIHEHbI C YY4ETOM HaUMOHa/IbHbIX YC/I0BUIA.

5.3.1 BbiBOAbLI N COEANHEHUA

a) KpenneHue BbIBOAOB M coeauiHeHWin K Y3UI BbIMOAHAKT Tak. 4TOObl OHW He 0cnabnsanucb npwu
3aTArMBaHUM WKW OTMYCKaHUN 3a@XUMHbIX BUHTOB U OG/IOKMPOBOYHbLIX raek. [ns OTNyCKaHUs 3aKUMHbIX
BMHTOB 1 6/TOKMPOBOYHbIX FraeK AO/MDKEH TPe6OBATLCS MHCTPYMEHT.

b) BMHTbI, TOKOBeAyLME YacTU U COegNHEHUSA

1) CoeguHeHUs, 3NeKTPUYECKMEe N MexaHUYecKne, A0/DKHbI BblAEpXKMBaTb MeXaHU4YeCKMe Harpysku,
criyyalouwmecsa npu HOPMas/ibHOM 3KcnlyaTauuv, a Takke MexXaHM4Yeckue Harpysku, BO3HUKawwme rnoj,
[efiCTBMEM BbICOKUX MMMY/IbCHbIX TOKOB.

BWHTbI, NpuMeHsieMble Npy MOHTaxe Y3UI. He Ao/MKHbI 6bITb CaMoMapesaroLwero Tmna.
CooTBeTCTBME NPOBEPAIOT OCMOTPOM U UCTMbITAHNEM COI/1acHo 6.3.1.2.

2) 2nekTpuyeckme coefuHEHUs1 OOJDKHbI ObITb BbIMO/IHEHbLI Tak. YTOObI KOHTAKTHOE OaBfieHME He
nepefaBasiocb 4Yepe3 U30ANPYIOLWMIA MaTepunasl, KpOMe KepamMuKW, YACTOW Croabl UK Apyroro matepuana c
HEe MeHee MPUrogHbIMN XapakTepPUCTUKaMMW, €C/IN MeTa/I/INYECKME HYacTu B CU/Ty HeOCTaTOUYHOM rMOKOCTU He
B COCTOSIHMM KOMMEHCMPOBaTb BO3MOXHYI0 yCaKy MO0 TeKyyYeCTb N30MAALUOHHOIO Marepmana.

CooTBeTCTBME NPOBEPAIOT OCMOTPOM.
MpurogHOCTbL Matepurasia OLeHNBAKOT N0 CTabn/IbHOCTN pa3MepoB.

3) TokoBeayue 4acTu U COeAVHEHUs, BK/IOYasA 4vacTu, MpefHasHayeHHble A1 3a3eM/ieHus
NPOBOAHNKOB, NPU UX HAJTUYNN, [O/DKHbI BbITh U3:

* Megu:
- crnnasa, cogepxallero He meHee 58 % mean oS YacTell, N3roToB/IEHbIX XONOAHbIM CNOCOOOM;
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- crnnaBea, cogepxaliero He meHee 50 % mMeau ANSA 4vacTel, N3TOTOB/IEHHbIX HE XO/I04HbLIM CMOCO60M,
WIn pyroro Metasia win metasisla C COOTBETCTBYIOWMM MOKPbLITUEM, HE MeHee YCTOWUYMBOIo K KOppo3uu,
yeM Mefb, U C He XyALUMN MEXaHNYECKUMU CBOMCTBaMWN.

TpeboBaHMA K MEXAHUYECKUM COEANHEHVAM A5 CrielasibHbIX BbIBOAOB U3/I0XEHbI B IEC
61643-1.

Cc) be3pe3bb60Bble BbIBOAbI 47151 BHELLIHMX NPOBOAHNKOB

1) BbIBOABI JO/DKHbI UMETL TaKyt KOHCTPYKLMIO, YTOObI:

- KaxAblli NPOBOAHWUK 3aXUMasiCA OTAesIbHO, U MPOBOAHVKA MOXHO Obl/I0 NPUCOEAUHATL WAN
OTCOeINHATL IGO0 BCe BMECTe O[HOBPEMEHHO, NMM60 NO OTAENLHOCTU.

* CylwecTBOBa/la BO3MOXHOCTb HaAEXHOro KpernneHus Jboro ymcna mnpoBOAHUKOB BMJIOTb A0
npefycMOTPEHHOro MakCMMasibHOro Yncna.

2) BblBOAbI [O/DKHBI UMETb TaKyH KOHCTPYKLMIO, YTOObI 3aKuMaTb NPOBOAHUKW, HE NOBpexaas nx.

CooTBeTCTBME NPOBEPSAIOT OCMOTPOM.

d) CoeMHeHNA C MPOKOIOM N301ALUK 415 BHELLUHUX NPOBOAHNKOB

1) Coeai'HEHUA C MPOKOIOM N3015UUN OO/DKHBI 06ecnevmnBaTb HafEeXHOe MeXaHNYeCcKoe CoeINHeHVe.

CooTBeTCTBME NPOBEPSAOT OCMOTPOM U UCMbITaHWEM MO 6.3.1.4.

2) BWHTbI AN CO3[aHUA KOHTAKTHOrO [AaBMIEHNSA He [O/DKHbl CNYXUTb OIS KpernieHus Opyrux
3/1EMEHTOB, XOTH OHW MOTYT MPUMEHATLCA A1 KPernsieHna Ha mecte camoro Y 3UM gna npeaynpexneHus
ero BpatleHus.

CooTBeTCTBME NPOBEPSAIOT OCMOTPOM.

3) BWHTbI HE AO/TKHbI ObITb BbINO/IHEHbI N3 MATKOIO WU/ JIOMKOrO MeTasina.

CooTBeTCTBME NPOBEPSAIOT OCMOTPOM.

e) Koppo3aunecToiikne metasnsibl

3aX1Mbl (KPOME BUHTOB), CTOMOPHbIE Falikn, 3akKMMHble CKObbI, YNOPHbIEe Waibbl, NPOBOAA M aHaI0TMYHoe
3/1EMEHTbI A0/TKHbI 6bITb BbINO/IHEHbI U3 METa/1/1a, YCTOMYMBOro K Koppo3uu (cm. IEC 60999-1).

5.3.2 MexaHu4eckasi NpoOYHOCTb (MPU MOHTaxe)

Y3UM p[omkHbl CHabXaTbCA COOTBETCTBYIOLWMMW CPeAcTBaMu ANA MOHTaxa, rapaHTUpyoWnMMn nx
MeXaHWYEeCKY0 HafeXHOCTb.

5.3.3 3awmTa oT nonagaHua TeepabIX 4acTuL, U NPOHUKHOBEHUSA BOAbI

KoHcTpykuusa Y3WUM  pgomkHa o6GecneyvBaTb WX YOOB/ETBOPUTENbHYHO paboTy B YC/I0BUAX
akcnayaTauum, ykasaHHbix B 4.1. Y3WI. ycTaHOB/IEHHblEe BHE MOMELLEHUS, OO/DKHbl ObITb 3alulleHbl OT
B/IMSHUA MOTOAHbIX YC/IOBUA 3KPaHOM W3 CTek/1a, CTEK/I0KepaMuK/ WM ApYyroro nNogxogslero marepuana,
NpefoxXpaHsaoWwmmM Nx oT YP U3nyyeHunin, Kopposuu, apos3nm 1 TpekuHra.

OHWN [O/IKHBI pacnonarate AOCTATOYHLIMW PACCTOAHUAMU YTEUKU MeXAy [ABYMS 4acTAMU pPasHbIX
NoTeHUMaNoB. B HEKOTOPbIX CTpaHax MPUMEHSAIOT HaUMOHa/IbHbIE HOPMbI.

5.3.4 3awurta oT NPAMOro NPMKOCHOBEHUSA

3awmty OT NPSAMOro MPUKOCHOBEHUS (HEe4OCTYNMHOCTb YacTel, HaxOAAWMXCA o4 HanpskeHnem)
[O/KHA BbINOJIHATE  KOHCTPYKUMA Y3WUIM. Tak 4TOObl 4YacTh, HaxofsAlMecsA Mof HarnpsxeHnem, O6biau
HeAOCTYNHbI A5 NPUKOCHOBEHUS K HUM. Korga Y3WI ycTaHOB/eHbl A1 NpeAHa3HavYeHHOol akchnayaTauuu.
[aHHoe TpeboBaHve p[AelicTBUTENbLHO ANA AOCTynHbIX Y3WIM. B KOTOpbIXx U. cocTaBnsetr cBblwe 50 B
(OelicTBytoLLee 3HaYEHVE) NepeMEHHONo Toka nan 71 B NOCTOAHHOIO TOKa.

KoHcTpykumenn Y3WUIM. 3a WCKIYEeHUEM KraccupmumpyemMmbiXx KakK HeOOoCTyMHble, [AO0/HKHO ObITb
npegycMoTpeHo, 4Tobbl Korga Y3WI noAcoeMHEHO M YCTaHOBJ/IEHO KakK MNPV HOPMaslbHOW 3KCrJiyarauunu,
ero 4acTtn, Haxogswmecs nop HarnpshkeHnem, OblIM HEeOCTYNHbI A9 MPUKOCHOBEHUA K HUM. [axe nocne
CHATUA uYacTel, KOTOpble MOryT CHMMarbCA 6e3 NOMOWW MWHCTPYMeHTa (MPOBEpPOYHOE WCMbITaHue C
NMOMOLLbIO U30/IMPOBAHHOIO NMHCTPYMeHTa no 6.3.4).

CoefviHeHve Meefy BbIBOAaMW 3a3eM/IEHUA UM BCEMW AOCTYMHBLIMW YacTAMW, MOACOEAVMHEHHBLIMU K
HUM. OO/DKHO UMETb HU3Koe conpoTumaieHue (cm. IEC 6C529).

8 HEeKOTOpbIX CTpaHax NPMMEHAIOTCA HaUMOHa/IbHbIE HOPMbI.

5.3.5 OrHecToMKoCTb

M3onupytoLme YacTn Kopryca A0/DKHbI 6bITb HEBOCM/TAMEHAIOLWMMUCA WX caMo3aTyxatoLw MMy,

B HekOoTOpbIX CTpaHax MPUMEHSAOTCA HaUNOHa/IbHbIE HOPMBI.

5.4 TpeboBaHUA K YCI0BUAM OKpyXatoLueli cpeabl

Y3WUMM, npeagHa3HadyeHHble A1 MPUMEHEHUS TOMIbKO B HEKOHTPOAMPYEMbIX YC/OBUSAX OKPYXatoLein
cpefbl, cornacHo 4.1 [0/MKHbl OTBeYaTb HWXKeENpuBeAEeHHbIM TpebGoBaHUAM K OKpyxXalllein cpege,
CornacoBaHHbIM Mexay N3rotoBuTesieM 1 notpedutenem.

5.4.1 CTONKOCTb K MOBbILWEHHbIM TeMNepaType BNaXXHOCTUN

Y3NM nogBepratoT BO3gencTBMIO TemnepaTypbl 80 °C 1M OTHOCUTENbHOW BRaxHocTn 90 %.
[OnuTenbHOCTL BO3aecTBUA BblOMpatoT no Tabnvue 15. laHHOe ucnbiTaHne NpoBoAAT ToNbKo Ans Y3U.
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npegHasHayeHHbIX O/ 3KCr/lyataumm B HEKOHTPOMMPYEMbIX YC/IOBUSAX OKpYXatoller cpefbl, ero npoBoasaT
B cooTBeTcTBMU C 6.4 1. NMocne BO3[ENCTBUS KOMMOHEHTbl Y3WI, orpaHmumnBarowime HanpshkeHue, OOSTKHbI
COOTBETCTBOBaThb TpeboBaHnAM 5.2.1.2 1 5.2.1.3. Ecnn ucnbeityemoe Y3UI cogepxuT
TOKOOrpaHM4nBaroLme KOMNOHEHTbI, TO OHU A0/DKHbI COOTBETCTBOBaTbL TpeboBaHusm 5.2.2.2 1 5.2.2.3.

Ecnu npepacrtaBneHHble nsrotosutenem cepumn Y3UIM oTnuyatotca 3HadeHvem U, 1 npy MAeHTUYHbIX
4yacTAX WMMEKT MEeHsIeMble napameTpbl Hanps>KEHW KOMMOHEHTOB OrpaHW4YeHust Hamnps>keHus u Toka ans
KanmobpoBk/ creumdunyHoro 3HadeHmss U, B TakOM c/lyyae WCMbITaHUIO rogsiexar Tonbko Y3WUM c
Han60/IbLUINM YPOBHEM HAMPSXEHNS 3anThbI.

5.4.2 Uukninyeckoe n3MeHeHme oKpyxatolleli cpeabl C MMNYIbCHbIMU MepeHanpsHkeHnsAMm

Y3UIM noaBepraroT LUKINYECKOMY U3MEHEHNIO TEMMNEPATYP NPU NOBbILLEHHOW BMI2XKHOCTU C
OAHOBPEMEHHOWN MoAayeil MMNYNbCHbLIX TOKOB. TUM LMKIMYECKOrO WU3MEHEHWS TemnepaTyp Bbl6upatoT Mo
Tabnunue 16.

Bo BpemMs U1 nocfe UMKIMYECKOTO W3MEHEHWS OKpyXaiwlleli cpefbl KOMMOHEeHTbl  Y3WI,
orpaHnyuMBalolMe HanpshkeHme, [OOJ/DKHblI COOTBETCTBOBaTb TpeboBaHuam 5.2.1.2 wu 5.2.1.3. Ecau
ucnoityemoe Y3UI coaepXuT TOKOOrpaHuumsalolwme KOMMOHEHTbI, Torda OHW [OJ/IXHbl COOTBETCTBOBAaTb
TpeboBaHuam S.2.2.2 1 5.2.2.3.

JlaHHoe wucnblTaHMe MnpPoBOAAT TONbKO Ana  Y3WM, npegHasHadyeHHbIX 419 9Kcnjyatauum B
HEKOHTPOIMPYEMbIX YC/TOBUAX OKPYXaloLLein cpefbl, N UX cnefyeT NpoBoAUTE B COOTBETCTBUMU C 6.4.2.

Ecnu npepacrtaBneHHble nsrotosutenem cepun Y3WUIM oTnuyatotca 3HadeHvem U, 1 npy MAEHTUYHbIX
4yacTAX MMENT MeHsieMble napameTpbl HanpsH>KEHW KOMMOHEHTOB OrpaHW4YeHUs HanpsbkeHus 1M Toka Ansd
KannmbpoBKM cneundrMyHOro 3HadeHus (J1. B Takom criydae WCNbITaHUIO noanexar Tosnbko Y3UM c
Hanb0/IbLUINM YPOBHEM HAMPSXXEHNS 3aWwnThbl.

5.4.3 LMknnyeckoe U3aMeHeHne OKpyXXaroLLe cpedbl C BO3AENCTBMEM NEPEMEHHOIO TOKa

Y3UIM noaBepraroT LMKINYECKOMY U3MEHEHWNIO TeMNEPATypP NPW NOBbILLEHHOW BNI2XXHOCTU C
OHOBPEMEHHO Nogayeli NnepeMeHHbIX TOKOB.

3HayeHnss 3TUX TOKOB U UX A/INTENBHOCTb BblGMpatoT no tabnuue 5.

Tun LMKINYECKOro N3MEHEHNA TeMnepaTtyp BbliGupatoT no tabnuvue 16.

Bo Bpemsi 1 Mocne UMKIMYECKOTO M3MEHEHUS OKpyxaroweii cpegbl Y3UIM [O/MKHbI COOTBETCTBOBATb
TpeboBaHunamM 5.2.1.2 n 5.2.1.3.

JaHHoe wucnbITaHMe npoBOAAT TOMbKO Ana  Y3WM, npeAHasHadyeHHbIX AON19  3Kcnyaraumn B
HEKOHTPOIMPYEMbIX YC/TOBUSAX OKPYXaloLLen cpebl, 1 NX cnegyeT NpoBOANTL B COOTBETCTBMUM C 6.4.3.

Ecnu npepacrtaBneHHble nsrotosutenem cepun Y3UIM oTnuyatotca 3HadeHvem U, 1 npy MOEHTUYHBLIX
4YacTAX WMMENT MeHsieMble MnapameTpbl Hanps>KeHWn KOMMOHEHTOB OrpaHWYeHus HarnpsbkeHus v Toka Ans
Ka/IM6pOBKM  cneumdnyHoro 3HadveHnsa U, B Takom c/yvyae MWCMbITaHUIO nognexar Tonbko Y3WUI c
HanoBoNbLUIMM YPOBHEM HaMpPsHKeHUN 3alnTbI.

6 TunoBble NCMNbITaHUA

6.1 O6wue ncnbiTaHus

6.1.1 NaeHTudmkaymsa n goKyMeHTaums

Mpn ocmoTpe naeHTUUKaLma N JOKyMeHTaunsa AO/MKHbl OTBeYaTb TpeboBaHnam 5.1.1.

6.1.2 MapkupoBka

MNMpoBepKy MapKMpOBKU BbIMOMHAKT Npu ocMoTpe. MNpoBepke Ha YyCTOMYMBOCTb MOABEPraloT BCE TUMbI
MapKUpPOBKW, KDOMe HaHEeCEHHOW LUTaMnoBaHNeM NV rpaBUpOBaHUEM.

VcnbiTaHne NPoOBOAAT HaTMpaHMEeM MapKMPOBKM BPYYHYIO B TeyeHue 15 ¢ KyCOUYKOM Bartbl, CMOYEHHOWN
BOZOW, M ewe B TeyeHWe 15 C KyCOYKOM XJ/IOMKOBOW TKaHW, CMOYEHHOW FeKCaHOBbIM pacTBOpUTEsIEM C
cofiepXaHnem apomaTtnyeckux BellecTB He 6osiee G.1 % OT o6bema, kaypubyTaHO/0ebIM 4uciiom 29.
Haya/IbHOW TOYKOW KuneHust okono 65 °C um yaenbHbiM Becom 0,68 r/am3. lMocne 3Toro umcnbiTaHWs
MapKnpoBKa [0/DKHa ObITb SCHO PasINYNMON.

6.2 JDnekTpuyeckue ncnbiTaHmA

6.2.1 lcnbiTaHMe Ha OorpaHuYeHmne Hanps>xeHns

N3n0XnTb B HOBOW pefakumnn:

Ecnu He ycTaHOBNEHO UHee, /11 BCEX UCMbITaHWU, B KOTOPbIX TpebyeTcss MCTOUYHWUK nuTaHmsa npn U
AN NpPU MakCUMasibHOM HarnpshKeHUM OTK/IHOYEHUSA, AOMYCK Ha UCMbITaTeNlbHOE HanpshkeHue cocTas/isieT
40/-5 %. Ha NOCTOAHHOM TOKe MakCuMMasibHble KosiebaHnsa He OO0/DKHbI npeBbiwatb 5 %. Ha nepemMeHHOM
TOKe UcnbITaHUA NpoBoAaAT npu yactoTe 50 'y nnum 60 Ny, ec/iv N3rotToBUTENIEM HE YCTaHOBJ/1EHO UHOE.

Bo Bcex ncnbITaHUAX Ha OrpaHNYeHne HarnpsHXXeHna NPoOBOAAT UCTbITaHUA obuero Buga (X1 - C. X2-
C). VicnbiTaHne gudidpepeHumansHoro Buga (X1 - X2) He siBnsieTcs 06a3aTesIbHbIM.
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MprnmeyaHwue - OCHOBHbIE KOHpUIYpaLm 451 3Mepexs L, nprBeaeHbI B peKoMeHAyeMOM NpUIoKeHn F.

6.2.1.1 MakcnmanbHoe anutesibHoe paboyee HanpshkeHme ((J1)

U, NPOBEPSAIOT B XOA€ UCMbITaHNSA CONPOTUBNEHNA N301ALUMA N0 6.2.1.2.

6 2.1.2 ConpoTumBneHne n3onaymn

ConpoTuB/ieHEe U30MAUUMN N3MEPSIOT B 00enx MoMApHOCTAX Ha nape BbIBOAOB OOHOBPEMEHHO.
WcnbiTaTesibHOe HarnpsbkeHve [O/XHO 6biTb paBHO U.. Ecnmn U, Y3WUIM vMeeT 3HayeHUs nepemMeHHOro wu
NMOCTOAHHOIO TOKa, TO €ero cnefyeTr MWCNbITbIBaTb Ha MOCTOSAHHOM Toke. Ecnn (JT Y3UM wvmeeT 3HayeHus
TO/IbKO TMEepemMeHHOro TOKa, TO ero crieayet WUCMbITbiBaTb Ha MOCTOAHHOM TOKe. [py 3TOM HanpsikeHue
NMOCTOSAHHOrO TOKa PacCUYMTbIBaAIOT, Kak = *\2. Ana nonapu3oBaHHbIX (3aBUCUMbIX OT NOAAPHOCTN)
KOHCTpyKUMiA Y3UI NOCTOSHHOIO TOKa UCMbITaHMe MPOBOAAT TO/IbKO B OAHOW NOMAAPHOCTU. V3MepsitoT TOK.
nponyckaemblii MeXay UCMNbITYeMbIMU BbIBOAAMM.

ConpoTuB/ieHNEe U30NAUUU PaBHO WCMbITATE/IbHOMY HanpsXXeHWto, MpuknaabiBaeMoMy K BblBOAAM
Y3WN. geneHHoMy Ha U3MepeHHbIN TOK. OHO AO/MKHO ObITb Bbille WX PaBHO 3HAYEHW, YCTaHOBJ/IEHHOMY
N3roToBUTENIEM.

6.2.1.3 OrpaHunyeHne NMNyIbCHOro HanpsXXeHus

Y3WM ucnbiTbiBalOT OAHUM UMMY/IbCOM, BblGpaHHbIM 13 Kateropum C no Tabnnuye 3 U NPUIOXKEHHbIM K
COOTBETCTBYHLMM BbIBOAAM. YPOBEHb TOKa BblOMpalOT, UCXOAs U3 TOKOMpPoBOAsWel cnocobHocTtn Y3,
YCTaHOBJ/IEHHOW MPU UCMbITaHUM Ha YCTOMYMBOCTb K BO34ENCTBUIO MMNYbCoB (CM. 6.2.1.6). O6a ncnbiTaHmA
Ha OorpaHM4yeHne WUMMY/IbCHOrO HanpsiKeHUs U Ha YCTOMUYMBOCTb K BO3AENACTBUIO MMMY/IbCOB BbINOJIHAOT C
O0HUM N TeM >Xe wumnysnbcom. B Tabnuue 3 npuBefeHbl MUHUMasIbHble TpebyeMmble 3HadeHus, Apyrue
napamMeTpbl UMMNY/IbCHOrO TOKa MOXHO HaiTu e Apyrnx cTaHgapTax, Hanpumep PekomeHpauusx ITU-T.

MpumeuvaHue 1- VcnbiTaHme Ha OrpaHUYeHVe  UMMY/IbCHOMO  HarpsbkeHust Ll He ob6s3atenibHO  An1s
kateropwii A. 8 n D.

MpukNaabIBaloT NATb OTPULATENIbHBIX U MNSiTb MNOJIOKUTENbHBLIX MMMY/LCOB. eHepaTop OO/MKEH UMEeTb
HanpshKeHne X0/10CTOro Xo4a 1 TOK KOPOTKOro 3aMblKaHus, BblIGpaHHbIe no Tabnvue 3.

OrpaHmyeHne HarmpsbkeHUst U3MEPSOT  ANs1  KaX4oro umnynbca 6e3  Harpysku. MakcuMmasibHoe
M3MepeHHoe HamnpshkeHVe Ha COOTBETCTBYHOLWMX BbIBOAAX HEe [A0/HKHO MpeBbllaTb YKAa3aHHOIMo YPOBHS
HanpsbkeHnst 3awnTbl (Uy). Mexay umnynbcamu AO/DKEH 6bITb [OCTATOYHbIVA WHTEPBASI BPEMEHU, YTO6bI He
[OMNYCTUTb  HaKomMsieHust  TennoTbl. OueBMAHO. 4YTO pasHble Y3UIM  umelT pasHble  TensioBble

XapaKTepUCTUKKN, MO3TOMY UHTEPBasIbl BDEMEHU MeXAy MMMY/IbcaMu GyAyT pasHble.
n punmedvyaHune 2- CBe,D,eHI/Iﬂ 06 YCTaBKax caMonmcLeB /15 3an1cu MnyJ/1bCoB CM. B NPU/IOXKEHUN D.

Tabn mua 3 - POpMbl BOMHbI HaMNpPsXeHUs U ToKa Npu OrpaHNYeHUU WUMIMYNIbCHOINO HanpsXeHus u
YCTONYMBOCTU K UMNY/IbCaM

MuHuManbHoe
KaTero- Tun Xosioctoe TOK KOPOTKOTro 4NCo VMcnbiTyemble
pusa ncnbiTaHus HanpsxeHneo 3aMblKaHUs1 BbIBO/blI
UMMY/1bCOB
OueHb * 1kB 10 A.
HU3Kas CKOpoOCTb
Al CKOpPOCTb BO3pacTaHuns He nopatoTtca
BO3pacTa- ot 0.1 kB/c 21000 MKC
HUA [0 100 kB/c (4MTeNbLHOCTL)
A2 Mepemen- Bbi6paTb ncnbiTaHme no Tabnuue 5 OAaviH uukn
HbI TOK
B1 1kB 100 A
10/1000 10/1000
Hn3kan
B2 CKOpPOCTb oT 1 kB oo 4 kB oT25A go 100 A 300 Xf-C
10/700 5/320 X2-C
X1 - X22
B3 Bo3spacrTa- * 1kB ot 10 A 5o 100 A
HUA HOC B/mKc 10/1000
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OKOHYaHMe Tabnwuu bl 3

MuHUManbHoe
Kartero- Tvn Xonoctoe TOK KOpPOTKOro ancno VcnbiTyemble
pusa ncnbiTaHnsa HanpshkeHnell 3aMblKaHUsA BbIBOAbI
UMMy/1bCOB
C1 o1 0.5 no< 2,0 kB o1 0.25 KA fo 1.0 KA 300
Bbicokas 1.2/50 8/20
CKOpPOCTb
Cc2 BO3pacTa- oT 2 kKB go 10 kB oT 1 KA o 5 kKA 10
HUA 1.2/50 8/20
21Ks
C3 1 kB/mkc oT 10 Ao 100 A 300
10/1000
D1 Bbicoko- rl1kB ot 0.5 KA go 2.5 KA 2
BOJIbTHbI 10/350
D2 i1kB o1 0.6 KA 00 2.0 KA 5
10/250

MpumMeyaHe -3HaUYeHUs, NPUBEAEHHbIE B Tabnuue 3. ABASOTCA MUHUMa/IbHBIMU,

%) MOXKHO MCMO/1Ib30BaTb XO/I0CTOE HanpshkeHne, kpome 1 kB. OHaKO, OHO AO/MKHO 6bITb AOCTATOUYHbIM
ansa cpabaTtbiBaHUSA NcnbITyemMoro Y3UM.
21 BbiBoAbl X1 - X2 ncnbITbIBAOT TOIbKO NPU HEO6XOA4MMOCTMU.

Mpwv nposepke O, TONBKO OAVH UMMY/LC POPMbI BO/HbBI MO Kateropuu C siBnsieTcsi 06s3aTe/1bHbIM, N0
kateropusam A. B 1 D - He o65a3aTenbHbl. MpukiaabiBaoT 5 NON0KUTENBHbIX U 5 OTpULaTeIbHbIX
VMNY/IbCOB.

[na namepeHnsa ycTonumBoCTM K BO3AeCTBUE MMNYNbLCOB (hopma BOJIHbI MMNYyJsibca Nno kateropum C
aBniseTca o6azatensHon. ALl. B n O - He 065a3aTeNbHbI.

KaTteropun B1, B2. C1. C2 n D2 saBnst0TCA NPOU3BOAHLIMU UCMbITAHUI C HANPSHKEHMEM, NOOTOMY B
rpadpe «TOK KOPOTKOro 3aMblKaHUA» NMPUBEAEH OXMAAEMbIA TOK KOPOTKOrO 3aMblKaHUs B TOUKe
npucoeauHeHNs NcnbiTyemMoro yctpoictaa (UY). Kateropumn B3. C3 1 01 ABASOTCA NPOM3BOAHBLIMA
MCMNbITaHUP C TOKOM, MO3TOMY TpebyeMblil NCMbITaTe bHbIN TOK perysivpytot yepes Y. MakcnmanbHble
[ONyCKM Ha OOpMY BOJIHbI, NPUBEAEHHbIe B Tabnnue 2. He A0/DKHbI ObITb NPeBbILWeHbl. 415
NPOV3BOAHbIX UCMbITAHWUI C HanNpPsXXeHNneM aPPeKTUBHOE BbIXOLHOE HaNpPsXeHne NPUMeHAeMbIX
reHepaTopoB AO0/MHKHO ObITb ANs kaTeropun Bl - 10 Om: gnsa kateropun B2 - 40 Om u gns kateropuii C1.
C2unbD2-20Mm.

Ecnu Heo6xo4mMmo, NMMybC MOXeT OblTb NofaH Ha BbiBOAbl X1 - X2 Y3UIM. nokasaHHbIX Ha pUCYHKax
1c) n le).

Mpn ucnbiTaHuax Y3WI. nokasaHHbIX Ha pucyHkax 1c) u 1B). Kaxgasa napa BbIBOAOB MOXeT ObITb
ncnbiTaHa OAHOBPEMEHHO Y MPY OAHOW U TOW e NOASPHOCTM UAN NOPO3Hb.

Mpu wncnbiTaHnsax Y3WUM, umelowmx oO6WWMiA TOKOBbIM MNyTb (CM. 4.3). M3MEPSAOT HanpsbkeHue Ha
BBO/HbIX BbIBOJaX, K KOTOPbIM HE NPUKIaAbIBalOT UMMY/IbC, OHO HEe AO/KHO 6bIThb CB. Oy

6.2.1.4 BoccTtaHoB/1eHNe umnysibca

Y3UIM nopcoeAnHAIT, Kak MnokasaHO Ha PUCYHKe 2. 3HayeHus HarnpshkeHUs U TOoKa BOCCTaHOBJ/IEHWUS
MMNyNbCa BblOMPAKOT MO AaHHbIM, NpefoCTaB/eHHbIM M3rOTOBUTENEM, UM OCHOBbLIBAACH Ha KOMOMHaLMAX
Ha/IpsXKeHWe/ToK no Tabnvue 4 No  ykasaHWAM W3rotoBuTend. Takme CUIoBble WCTOYHUKM OOBbIYHO
paccunTaHbl Ha CUCTeMHble napamMeTpbl. Ecnn Y3UIT nepeMeHHOro TOKa, ero HyXHO WCMbITbIBaTb Ha
nepeMeHHomMm Toke. Y3UI NOCTOAHHOIO TOKa HY>XHO WUCMbITbIBaTb Ha MNOCTOAHHOM Toke. Y3WIT nepemMeHHOro
TOKa M MOCTOAHHOIO TOKa HY)XHO WUCMbITbIBAaTb Ha MOCTOAHHOM TOKe. B 3aBUMCMMOCTU OT KOHCTPYKuun Y3WUI
MOCTOSIHHOTO TOKa WCMAbITAHUS MOXHO MPOBOAMTbL TOMIbLKO B OAHOM MONSAPHOCTW. [pu uCObITaHUN Ha
nepeMeHHOM TOKe TreHepaTop MWMIMY/IbCOB [O/DKeH ObITb CUMHXPOHU3MPOBaH MO OTHOLWeEHU0 K dase
HanpsH>KeHMsa NepeMeHHOro Toka (Kak npaswuso, Nnpu oasHom yrie ot 30° go 60°).

Ansa kateropun Bl nnm C1 chopMbl BOMIHbI MMMY/IbCHOTO HarnpshXeHUsi 1 ToKa BblOMpatoT no Tabnvuye 3.
MKoBOE XONOCTOE HanpsKeHue [O0/HKHO 6bITb [O0CTAaTOYHO BbICOKMM, YTOObI rapaHTMpoBaTb cpabatbiBaHue
KOMMOHEHTOB, OrpaHnYnBaloWmMX HarnpskeHne. [ONAPHOCTb UMMNYJ/IbCHOIO HarnpsXXeHns [o/mkHa OblTb
OAMHAKOBOW C MONSAPHOCTBIO MCTOYHMKA HanpsbkeHusl. Bpems BOCCTaHOBNEHWUSA OMNpefensioT Kak MHTepBas
BpeMEHN Mexay nojayein uvmnynbca [0 Bo3Bpata Y3UIM B COCTOSAHME BbICOKOrO BHYTPEHHEro
COMpOTUBIIEHUSA.

MoparoT OfMH MOMOXUTENBbHBIN U OANH OTpUUAaTEeNIbHbLIA UMMY/IbC C UHTEPBA/IOM He YeM 1 MUH. Bpems
BOCCTaHOB/IEHUSA N3MEePSAIOT O/19 KaKAO0ro umnyibcea.
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MpumeduyaHwue -MNoNSPHOCTb ANOAOB B Pa3Bsi3bIBaOLLEM (OULTPE (PUCYHOK 2) I0DKHA MEHSITECS
COOTBETCTBEHHO CMEHE MO/ISIPHOCTY MCTOUHMKA JIATaHMS NMOCTOSHHOTO TOKA U reHepaTopa MMMy ICOB.

Tab6nuua 4-HanpsxeHUsa 1 TOKU MCTOYHMKA A1 UCMbITaHWs HA BOCCTAHOBJ/IEHWE MMMY/IbCa
Hanps»keHne xonocToro xoaa TOK KOPOTKOro 3aMblKaHNA UCTOYHUKA. MA
WUCTOYHMKa?. B
12
500
24
48 260
97 80
135 200"
" Y3UM MoxeT 6bITb NOACOEAMHEHO MapasliesibHO MNoc/iefoBaTe/ibHON  KOMOWMHauven
pe3uctopa Ha 135 - 150 Om n koHgeHcaTopa Ha 0.08 - 0.1 MKP.
~ lonyck (BkoYasi Konbuo) + 1 %.

6.2.1.5 YCTOIYMBOCTb K BO3€NCTBNIO NEPEMEHHOIO TOKa A1 DYHKLNN OfPaHNYEeHUs HanpshkeHus

Y3UM p[omkHO 6bITb MNOACOEAMHEHO, KaK Moka3aHO Ha pucyHke 3. [lMepeMeHHbIA TOK KOPOTKOro
3aMblKaHVs BblOUpatroT No Tabsvue 5. NPUMeHSAIT TOKM ANA nofayn 3afaHHOro yucsa MMNysibcoB U Bpems
Mexay nojadyaMmy MVMNY/bCOB, [OCTAaTOYHOE [AJ/19 TOro, 4Ytobbl He [O0MYyCTUTb HaKOMJ/IeHUA TennoTbl B
ncnbiTyeMom ycTpolicTBe. [logaBaemoe wWCMbITaTe/IbHOE HanpshkeHWe MNepeMeHHOro ToKa [OO/DKHO ObiTb
[OCTaTOYHOlM BefiMyYMHbl, YTOObl BbI3BaTb MOJIHOE cpabaTbiBaHWe KOMMOHeHTOB Y3WI. orpaHnymnBaroLmx
HanpsbkeHve. [lo uvCMbITaHMsA W MOCNe 3aBeplleHns rnojadm rfepeMeHHoro Toka Y3UI  gosixeH
COOTBETCTBOBaTb TpeboBaHuaM 5.2.1.2. 5.2.1.3, 5.2.1.4 (ecnu npumeHnm) n 5.2.2.2.

ToKwn, BbIGpaHHbIe No Tabnnue 5. NogatoT K COOTBETCTBYHOLUM BbIBOAAM.

Mo Tpe6oBaHMIO U3rOTOBUTENSA UAN NOTPEOUTENA TOKM MOTYT nojasaTtbCA AOMNO/THUTENBHO K BbIBOAAM
X1 - X2Y3WI. nokaszaHHbIX Ha pUcyHKax 1c). 1e) n 1f).

Mpun ncnbiTaHuy Ha Y3WI no pucyHkam 1c). 1e) n 11) kaxgan napa BbiBogoB (X1 -C n X2- C) MoxeT
ObITb UCMbITaHa OTAE/NbHO.

Mpu ncnbiTaHum Y3WI ¢ 06wmM TOKOBbIM NyTeM, cM. 4.3. VI HanpoTuB, A8 MHOrOBbIBOAHbLIX Y3UT1
UCNbITaHNE Kax[0ro BBOAHOIO BbIBOAA C OOWMM BbIBOAOM BbINOJ/THAOT OTAENBHO.

Tab6nwuya 5 - T[pegnoytuTesibHble 3Ha4YeHUsi TOKOB /19 UCObITaHMA yctonumBocTn  Y3UM K
BO3/eMCTBUIO NMNepPeMEHHOIO TOKa
TOKU KOPOTKOIo
3aMblKaHNSA 4acTOTOMN
OT 48 go 62 'y Ha AnuTtenbHOCTb, C Umncno nogay Toka 2> VicnbiTyemble BbIBOAbI

KaXKabIA NCNbITYEMbI

BbiBOA!! (AencTB.). A
0.10 1 5
0.25 1 5
0.50 1 5
0.50 30 1 X1-C
1.00 1 5 X2-C
1.00 1 60 X1-X2
2.00 1 5
2.50 1 5
5.00 1 5
10.00 1 5
20.00 1 5

3HauveHus, NpuBeAeHHbIE B faHHOW Tabnmue, SBNAKTCA MUHUMa/IbHbIMU.

2> B Apyrux ctaHgapTax MOXHO HalTy Apyroe 4ncrio nogad Toka.
3* BbiBogbl X1 - X2 UCMbITbIBAOT TO/ILKO NPY HEO6XOANMOCTMU.
6.2.1.6 YCTOMUMBOCTb K BO3AEACTBUIO NMMY/bCa A5 PYHKLMN OFpaHUYeHUs HanpshKeHns

Y3WM ncnbITbiBalOT UMMNYIECOM, BbIGpaHHbIM 13 Kateropum C no t1abnvue 3. nogasBaeMbIM K
COOTBETCTBYIOLUMM BbIBOAAM, BbIOpaHHbIM No Tabnuue 3. Takoi e UMMY/IbC NPUMEHSAIOT AN NCMbITaHWsA
Hanps»KeHeM orpaHnvYeHns NMMysibca cornacHo 6.2.1.3. MOXXHO NPOBECTU AO0MNOSIHUTE/IbHbIE UCTIbITaHUA C
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OPYTMMU MMMy/fibCaMu, BblbpaHHbIMU M3 KaTeropuii Al. B. C 1 O no tabnuue 3. a Takke C UMNyJSibcamu,
yKaszaHHbIMW B [OKyMeHTauun Ha Y3WM. OpHako, Takne WCNbITaHUA SABASAIOTCA HeobA3ares/ibHbIMU U
NPoOBOAATCA TO/ILKO A5 onpeAenieHHbIX HasHadueHuin Y3,

Y3UM npucoenuHAOT Kak Moka3aHO Ha puUcyHKe 4. IMNyNbCHbIA TOK 6epyT COrnacHO MUHUMa/IbHOMY
yucly nojay TOKa, ykazaHHOMY B Tabsmue 3. ¢ MHTeEpBaslaMyM BPEMEHW MeXAay rnojadamu, OOCTaTOUYHbIMU,
4YTO6bI M36exaTb HaKOM/EHUA Tens0Tbl B UCMNbITYEMOM YyCTpoiicTBe. MNo/I0BUHY YMcna UChbITaHWi NPOBOAAT
B OfHOI MNOMIAPHOCTK, APYryH0 - B MPOTUBOMOJIOXKHOW. BMecTo 3TOro [onycTtuMo MosI0OBUHY 06pasuos
UCNbITbIBaTb B OAHOW MOSIAPHOCTW, a APYIYI0 MNOJSIOBUHY - B MPOTUBOMOJIOXHOW. [lO UCNbITaHUA W nocne
3aBepweHns nogady Toka Y3WUIM [o/mkKHbI COOTBETCTBOBATbL TpeboBaHuam 5.2.1.2. 5.2.1.3 (no ogHoMy
VMNY/bCY B KaXA0M NonapHocTu). 5.2.1.4 (N0 npyMeHeHunto) 1 5.2.2.2 (Mo NPUMEHEHNIO).

Mo TpeboBaHMIO UMMY/ILC NPUKIaAbIBalOT K BbiBogaM X1 - X2 Y3UIM. noka3aHHbIX Ha pucyHkax 1c) n
le).

Kaxgyto napy BbiBogoB {X1 - C mn X2 - C) Y3WUI. nokasaHHbIX Ha pUCYHKax 1c) 1 1le). MOXHO
NCNbITbIBaTb OTAE/BHO.

CBepneHus 06 Y3UIM. mmerowmx ob6wmii NyTb Toka, npvBegeHbl B 4.3. [Ana wvcnbiTaHuii Ha Y3UI no
pucyHky 1 f) goctatouHo Bbi6paTh ABa BbIBOAA B KayeCTBe TMNOBOro obpasua npu ycrioBuu, 4To BCe BbIBOAbI
coeiHeHbI 3aWUTHOM Lenbio ¢ BbiBogom C.

6.2.1.6.1 [JonosiHuTesiIbHOEe UCnblTaHue 419 MHOroBbIBOAHbIX Y3WUI

Ecnn n3rotoBuTeNb yKka3biBaeT CYMMapHbIA MMMYJbCHbIV TOK. UCAbITaHWe corsiacHo 6.2.1.6
NOBTOPSIOT C BHECEHNEM C/IeAYIOLLErO N3MEHEHUS U AOMONHEHUA.

[aHHoe ucnbiTaHne He TpebyeTcs, ecnn ycTonunsocTb Y3UI kK cyMMapHOMY MMNYNbCHOMY TOKY
paBHa yCTOMYMBOCTN OOHOW INHUN K UMMYJIbCHOMY TOKY (T.€. CyMMapHbIi UMMNYJIbCHbIM TOK paBeH 10 KA.
YCTOMYMBOCTb K MMMY/IbCHOMY TOKY O4HOW IMHUK - Takke paBHa 10 KA).

MHoroBbiBogHble Y3UM (pucyHkn 1c. 1f, 1e) MoryT umeTb CyMMapHbIii UMMNY/IbCHBIV TOK (/of),
npoTekatowmii Yepes o6LIMe KOMMOHEHTbI 1 COeAMHEHVA K BbIBOAY 3a3eMneHns. Ha pucyHke 16 npyBegeHbl
[Ba npumepa. Bce 3awmiiaemMmble IMHUN [OMKHBI UMETb UMMY/IbCHbIN TOK. PaBHbIA CyMMapHOMY
UMMY/IbCHOMY TOKY, I€/IEHHOMY Ha YMC/I0 JIMHWIA, NpUKNagbiBaeMoOMy OAHOBPEMEHHO A/151 NPOBEPKU
L0CTaTO4YHOM TOKOBOM CNOCO6GHOCTM 06LLero nytM Toka. lNMocse aToro ucnbitaHus Y3UI He A0/MKHO BbIATU
13 CTPOSA. [JaHHbIM UCMbITAHMEM TakXe NPOBEPSAIOT JOCTATOUYHYHO TOKOBYHO CMTOCOGHOCTb BHYTPEHHUX
coeguHeHni Y3UI.

PasBasbiBaoLWwmii UAbTP HE AO/DKEH 3HAYNTEIBHO BNVATL HA UCNbITaTeNbHbIA NMNYNbC. JonycTnmoe
OTK/IOHEHME UCNbITaTe/IbHOro MMNyJsibca YopmMbl BOSTHbI 8/20 He A0/HKHO NpeBbIwaTb hopmy BOJHbI 8/25
Ans kateropuini C1 n C2 ¢ gonyckom + 30 % gns BpemeHun hpoHTa 1 BpeMeHu nosiynepnoga.

MpnmeyvyaHwue - EC/mM  HEeBO3MOXHO [OCTUYb  BbllLEYKa3aHHbIX — MapamMeTpoB CbOprI BOJIHbI, UCMblTaHe
npoBogsaT Ha  mogudmumpoBaHHOM — Y3UIM.  npefocTaBfieHHOM — M3rOTOBUTENEM, B KOTOPOM  KaXAbl  «OTAEMbHbIN
3aWTHBIA  3neMeHr» (1) Ha pucyHke 16 3aWWTHOM CXeMbl  COeAVHEHWsi 3Be3[0M HaKOpOTKO — 3allkyT. Ha  Bpewms
MCNbITaHNA BCe BBOAHbIE BbIBOAbI XT-Xn COeaIHEHbI BMECTE.

6.2.17 Pexxum noBpexXaeHus npu nepeHanpsixeHnmn

Y3UIM nogsepraloT NepeHanpsixeHUo UMNYJ/1bCHbIM U MepemMeHHbIM Tokamu. Ana Y3UI. nokasaHHbIX
Ha pucyHkax 1c, le wn If. Kaxayo napy BbIBOLOB MOXHO MCMbITbIBaTb OTAesbHO. na Y3UM no If BbiGupaoT
[Ba BbIBOZa B KayecTBe xapakTepHoro obpasua. OctasibHble Y3UI nogsepraoT UCMbITAHUIO UMMY/IbCHbLIM U
nepemMeHHbIM ToKamu.

3areM MpoBOJAT WUCMbITAHUA Ha MNPOBEPKY COMNPOTUBEHUA U30/IALNU, OTPaHUYEHUNS HaMpsXeHus wn
nocnefoBatesibHONO  COMpPOTUMB/IEHNA (MO NPUMEHEHUIO) ANA  ONpefesieHns  MPUEMIEMOrO  pexmnma
noepexgeHna Y3UIM oOT nepeHanpshkeHusi, kKak YykaszaHo e 3.3. Tlocne cpabartbiBaHmsa Y3WIM ot
nepeHanpshkeHnsi, ero COCTOSIHME He [OO/DKHO BblI3blBaTb BO3rOpaHusA, B3pbiBa, 3/IEKTPUYECKOro yaapa u

BblGpOCa TOKCUYHbIX ra3os.
MpumeyvaHne 1- [Ona MHorocTyneHyatbix Y3WIM gonycTMbl  pasHble  pexymbl  rnoBpexaeHus  (Hanpumep. X1
- C MOXeT MeTb pexvM 2. a X1 - X2 - pexxim 1.

MIMnynbcHOe nepeHanpsixeHne

Y3UIN npucoeanHAIOT, Kak NoKa3aHO Ha pUcyHke 4. IMMNyAbCHbIA TOK /,,. YKa3aHHbIA N3roToBUTENEM, C
doopmoii BonHbI 8/20 nogatoT K Y3UI B nopsigke Bo3pacTaHUs B criefytouler nocieqoBaTe/ilbHOCTH :

bnir-/M (1 ¢0.5N).

WcnbiTaTenbHbld  uukn HaumMHatoT ¢ O (/, = /,). Ans kaxgoro nocnegywouwero wucnbitaHna N
yBenunumsarwT Ha 1. Uukn orpaHnumBatot /V=6. Ecnu nocne atoro Y3WUIM He p[ocTurno pexuma
nepeHanpshkeHnsi, ero nogsepraoT UCMNbITAHUIO Ha MepeHanpskeHne nepeMeHHbIM TOKOM.

MpumeyaHue 2 - Ecrbl I,, NPeBbILAET BO3MOXHOCTU TMOPWUAHOIO reHepartopa, 0 MPUMEHSIKOT 4YUCTO TOKOBbIV
reHeparop 8/20. TvKoBbIA  TOK. I'IpOTeKa}OUJ,VIVI yepes Y3ur. perynmpytotr A0 3HadeHuA  3adaHHOro u - pacCyMTaHHOro
MMNY/SIbCHOIO TOKar,,.
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MepeHanpsikeHne nepemMeHHbIM TOKOM
Y3UIM noacoeguHSAT, Kak Noka3aHo Ha pucyHke 3. lNepeMeHHblli TOK MepeHanpsbkeHMsa onpegenser
n3rotoBuTeslb. TOK MOAAOT B TeuyeHue 15 MUH. BesindvMHa XO/1I0CTOr0 HanpshkKeHust ¢ 4acToTol Toka 50 Iy,

nnn 60 'y, Ao/mKHa ObITb AOCTATOYHOM, YTOObI BbI3BaTb NOJIHOE cpabaTbiBaHue Y3UIT.
MpumeyaHue 3-Perynmpyemblii NCrbITare/lbHbIA TOK - 3TO FOK KOPOTKOTO 3aMbIKaHS UICTOYHIKA TOKa.

6.2.1.8 VicnbiTaHe MepTBOW TOYKN

Ona onpepeneHnsi MepTBbIX TO4YeK € MHoroctyneHd4atom Y3UIM Ha HoOBOM o06pa3ue npoBogsaT
cnepyouine UCrnblTaHUA:

a) BbIGMpalOT Ty xe hopMy BOJIHbI MMMy/bca, 4TO MNpu onpegdenedun U, (cm. 6.2.1.3). 80 Bpems
nogayvM umnynbca ocuunnorpadooM U3MeEPSAIOT HanpsbkeHue orpaHuvyeHns umnysibca M (QOpMy BOJIHbI
HanpsxeHne/Bpems.

b) CHWXaKT HanpshkeHWe XOs1I0CToro xopa Ao 10 % 3HayeHMA HarnpskeHUs Mo MepeyvncsieHnto a) u
nogatoT K Y3UIM oauvH MNOMOXUTESbHbIA MMMYAbC, U3MepsAs ocuunorpaddoMm OrpaHMYeHHOEe HanpsKeHuve.
dopma BOJIHbl OrpPaHNYEHHOTO HaMpPsHXeHUs1 AO0/DKHA OT/IMYaTbCsA OT MOJlydeHHOW B nepeuyncreHun a). Ecan
3TO He TaK. BblbupaloT 60s1ee HU3KOEe HanpsikeHue XOJI0CToro xofa. TeM He MeHee, 3TO HanpshkeHue
[O/MKHO 6bITh Bblle D

C) noJarT NOMOXUTE IbHbIE UMMYNbChl HANPSXEHUS, 3HAYeHUA KOTOPbIX A0/DKHbI cocTaBnAaTb 20 %, 30
%, 45 %. 60 %. 75 % wn 90 % 3Ha4yeHMs NepeyunucsieHns a), npogosnkasi U3MepsaATb OpPMy BOJIHbI
orpaHMyMBaemMoro HanpsxXeHus;

d) npu 3HaYeHMM HanpsHKEHUS XOJIOCTOr0 Xoda, Korga hopma BOJIHbl BEPHETCS K YyKa3aHHOl B
nepevyncneHnm a), UCnblTaHne nNpekpaLiatoT;

€) CHWXalT HanpsbkeHne XO0/0CToro xoga Ha 5 % n BO306GHOBMAT UCNbITaHWe. [pogosmkaroT
nocTeneHHo Mo 5 % cHwKaTb HanpshkeHne XOJSI0CTOro A0 TeX Nop noka ¢opma BOJIHbl He [OCTUTHET
Nosly4deHHOM B nepeyncrieHnn b);

0 HA 3TOoM 3HauyeHUW HanpsHkeHMe XOJI0CTOro xoja noJalT JABa MMMy/AbCca MOMOXUTETbHOMN
NOSISIPHOCTU U ABa OTPULATE/IbHOA.

Mocne npoBefeHVA WCMbITaAHUA OT nepeyncneHna a) p[o nepeuucrniennsa f)  Y3UM  gonxkeH
COOTBETCTBOBATb TpeboBaHuAM 5.2.1.2.

6.2.2 McnbiTaHMA Ha orpaHnyeHne Toka

6.2.2.1 HoMUWHanbHbIA TOK

Y3WIM noacoeAuHsoT, Kak Noka3aHo Ha pPUCYHKe 5. MOWHOCTb UCTOYHMKA A0J/KHA OblTb AOCTATOYHOM
0719 nojavyy HOMMHa/IbHOTO Toka. YacTtoTta ero go/mkHa 6biTb 0 (mocTosiHHOro Toka) wam 50 My wan 60 I,
Ecnn Y3WI nepemMeHHOro TOKa, ero Hy>XHO MWCNbITbIBaTb Ha nepeMeHHOM Toke. Y3UIT NOCTOSAHHOro TokKa
HY)XHO WCMbITbIBaTb Ha MOCTOAHHOM Toke. Y3WI nepeMeHHOro ToKa W MOCTOAHHOIO TOKa HYXHO
MCMbITbIBaTb Ha MOCTOSAHHOM TOKe.

80 BpemMsi UCMbITaHUA C HOMWHa/IbHbIM TOKOM (DYHKLUUSA TOKOOrpaHU4YeHUsl. ec/in UMeeTCsl, He OO0J/DKHa
perictBoBatb. [nsa Kaxgolh kKoHdurypauumn Y3WIM wmcnbiTaTeslbHbIA  TOK MNOJAKOT MNpPU  PErysinpyrowmx
conpotuenieHnax R, wnm Rt n Ré&. Wcnbityemasa qyHKUMA TOKOOrpaHW4eHWs [oshkHa MpoBOANTb
HOMWHa/IbHbIN TOK B TeyeHue He MeHee 1 4. Bo BpemMs MCNbITaHUA 4acTu, AOCTYMNHble A/1S NPUKOCHOBEHMUS,
He 0O/DKHBbI fOCTUraTh YpesmepHoro Harpesa (cM. IEC 60950 (NyHKT 4.5.1).

6.2 2.2 TocnepoBaTesibHOE COMPOTUB/IEHNE

Y3WI nogcoeamHAOT, Kak NoKa3aHo Ha PUCYHKe 5. McnbiTaTesibHOE HanpsiXXeHne NCTOYHMKa AO/THKHO
6bITb U,. HacToTa ero gosmkHa 6bITb 0 (MocTosiHHOro Toka) unu 50 'y, nnu 60 'y, Ecnv Y3UI nepemeHHOro
TOKa, ero Hy>kHO UCMbITbIBaTb Ha NepemMeHHOM Toke. Y3 NoCTOAHHOro ToKa HYXXHO UCMNbITbIBaTb Ha
NOCTOAHHOM ToKe. Y3UI nepemMeHHOro Toka 1 MOCTOAHHOMO TOKa HYXXHO UCMbITbIBaTb HA MOCTOAHHOM TOKe.

McnbiTaTenbHbIAi  TOK  genatT paBHbIM  HOMWHa/IbHOMY  TOKY  MOCPeACTBOM  PErysiMpyoLmx

conpotuerieHnii A» wunn Rn un ConpotusrieHve onpegensiooT no dopmyne (e - IRy i i roe e -
HanpsHKeHMe UCTOYHUKA: /- HOMUHa/IbHbIN TOK, U3MEPEHHbIV N0 CXeMe UCMbITaTeNlbHOW Lenuv Ha
puvCyHKe 5.

6.2 2.3 Bpems cpabaTblBaHNSA OTHOCUTE/IBHO TOKa

Y3UI npucoeguiHAKOT, Kak MNokasaHO Ha pUCyHKe 5. licnbiTaTeNlbHOE HarpsiXeHMe MCTOYHUKa OO0JHKHO
ObITb MeHbLUE MaKCUMa/IbHOrO HanpsXeHUs OTKMNOYEHUA, YKa3aHHOro wu3rotosutenem. TOK OO/MKEH OblTb
MOCTOSIHHBbIM.  WIW MNEepPeEMEHHbIM 4YacTtoTolhi 50 wim 60 Tu.. BbIGOp AenaldT B COOTBETCTBUMM C
npegnosiaraeMbIM Ha3HaYeHNEM.

YcTpolicTBa WUCMbITbIBAOT MNpY COOTBETCTBYIOWMX TemnepaTypax cornacHo 4.2. Utobbl ycTponcTsa
oxflagunncbk O UCNbITaTeslbHOM TemnepaTtypbl, A0 CAeAyHLWero MCNbITaHWs AO0/MKHO MPOWTU [OCTaTOYHO
BpemMeHn. UTO6bl He XAaTb OXIaXAeHWs, A9 WCMAbITaHUA MOXHO WCMNONb30BaTb KaXAbli pa3 HOBOE
ycTpoiictBo. ConpotueneHus R, wim R n Ry, A0/MKHbI 6bITb OTpery/iMpoBaHbl A1 NONYYEHUS OXUAAEMbIX
ncnblTaresibHbIX TOKOB MO Tabnuue 6. Bpema cpabaTbiBaHMA TOKOOrpPaHNYMBAIOLWEro YCTPOMCTBA Ha Kak4oM
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ncnbiTaTe/IbHOM TOKe 3anucbiBaloT. Bpemsi cpabaTblBaHWsi - 3TO BpeMsi OT MOMEHTa MnoAadn nuUTaHus Ao
MOMEHTa, Korga TOK MoHuM3uTcs A0 10 % HOMUHA/IbHOrO ToKa. EC/iv OXuAaemblii UcChbITaTesibHbIA TOK
NpeBbIWAeT  MakCUMaslbHYH0  TOKOBYK)  CMOCO6HOCTb  TOKOOrpaHW4YMBalOLWMX  KOMMOHEHTOB, Toraa
HaMboNbLWNA  UCMbITATE/bHbLIA  TOK  OyAeT MakKCUMasibHOW  CMOCOGHOCTbID  TOKOOrpaHU4YMBaoLLMX
KOMTMOHEHTOB.

Tab6nwuuya 6-lcnbiTarenbHble TOKW ANA BpeMeHn cpabaTbiBaHWs
VicnblTaresibHble TOKN. A

1.5/n

2.1/,
2.75 fc

4.0/,
100b

6.2.2.4 Bpemsa BO3Bparta B MICXO4HOE COCTOsHUE

Y3WI nogcoegmnHAIOT, Kak NoKa3aHo Ha pUCYHKe 5. cnbiTaTesibHOE HamnpsXXeHMe NCTOYHMKA LO/HKHO
6bITb U.. HacToTa ero gosmkHa 6bITk 0 (MocTtostHHOro Toka) unv 50 'y, nnm 60 'y, Ecnv Y3UI nepemeHHOro
TOKa, ero Hy>kHO UCMbITbIBaTb Ha NepemMeHHOM Toke. Y3 NoCTOAHHOIo TOKa HY)XHO UCMbITbIBATb Ha
MOCTOAHHOM ToKe. Y3UI nepemMeHHOro Toka 1 NOCTOAHHOIO TOKa HYXXHO UCMbITbIBaTb HA MOCTOAHHOM TOKe.

[Ons kaxpaoii koHdurypaumm Y3 HadanbHbIA TOK Harpy3ku AoJ/HKeH OblTb HOMUHa/IbHbBIA TOKOM,
NOTYYEHHBbIM C MOMOLLbIO PErYSIMPYEMbIX CONMPOTUBNEHNUT v B U R%2. Y3UI go/mKHO
CTabnnn3npoBaTbCA MNP HOMUHa/ILHOM TOKe. [loce JOCTVXKeHUA cTabunimsaumm conpoTtusnerms R, nnm

N [?¢, CHUKAIOT [10 3HAYEHUI, NPY KOTOPbIX TOK HAarpy3kn Bo3pacTaeT 10 YPOBHS, Bbli3bIBatoLLEro
cpabaTtbiBaHMe TOKOOrpaHnumBatrowero yctpoiictaea Y3UI. 3T1o ycnoBme nogaepkmBaeTca B TeueHme 15
MWH MOC/Ie TOro, Kak TOK CHM3UTCA Huxe 10 % HOMUHa/IbHOro TOKa.

3atem conpoTtvBneHns R, wnn Ry; n R, NOBbIWAKT A0 MX HayaslbHbIX 3HayeHWii. Bpemsi, koTopoe
notpebyeTcs, YTOObI TOK Harpy3ku BepHYJICA K 3Ha4yeHuto He MeHee 90 % HOMUWHaNIbLHOro TOKa, 3anucbiBaloT,
OHO [0/DKHO ObITb He MeHee 120 c. 8 3aBMCMMOCTM OT Ha3Ha4YeHWs UCMbITaHWe NPOBOAAT NpuU TOKax, 6oree
HU3KNX, YeM HOMMWHa/IbHbIVi TOK, Hanpumep, A8 CaMOeOCCTaHaB/IMBAaeMbIX TOKOOrpaHMYnBatoLLmMX
YCTPOWMCTB. WCTOYHMK TOka [ANs BOCCTaHaB/IMBAEMbIX TOKOOrPaHUYMBAKOLWMX KOMMOHEHTOB [AOJDKEH
OTKIYaTbCA He MeHee, Yyem Ha 120 c. 3arem BOCCTaHaB/MBaeMOE TOKOOrpaHuMuuMBaloLllee YCTPOWCTBO
LOJ/DKHO MPONyCKaTb HOMWHa/IbHbIA TOK B TedyeHne 5 MUH. 4TOObl DYHKLMS BEpHy/slaCb B CBOE HaudasibHoe
COCTOSIHMeE.

6.2.2.5 MakcumasibHOe HarpsiXeHne OTKIYeHUs

Y3UIM npucoeguHAoT, Kak NokasaHO Ha pucyHke 5. VcnblTaresibHoe Hanps)KeHue MCTOYHMKA A0JIKHO
COOTBETCTBOBaTbL MAaKCUMa/IbHOMY HarnpsKeHWo OTK/IHYEHUS, YKasaHHOMY W3rotoButenieM. TOK [OJIKeH
ObITb MOCTOSAHHbLIM, UX NMEepPeMeHHbIM YacToToi 50 unin 60 Iy,

Conpotusnenus R> nnn R,, n /?*; AonkHbl 6bITb OTPerysiMpoBaHbl [0 3HA4YeHUsi, KOTOPOe BbI30BET
cpabaTtbiBaHMe TOKOOrpaHM4YMBalOLWEro KOMMOHeHTa Y3WI. [daHHoe Yyc/noBue [O/MKHO COXPaHATbCA B
TeyeHne 1 4. Cnycta 1 4 TokoorpaHuumBawowasa yHkums Y3UIM gormkHa oTBevyaTb TpeboBaHusaM 5.2.2.2 -
5.22.4.

6.2.2.6 WcnblTaHne B paboyem pexuvme

Y3UM noacoenuHsOT, Kak NokasaHO Ha pUCYHKe 5. McnbiTatenbHoe HanpshkeHne OO/HKHO ObiTb paBHO
MaKCUMaSIbHOMY HarpshXeHUIO OTK/OYEHUSR, YKa3aHHOMY W3rotoBuUTesieM. TOK AO/hKHa ObITb MOCTOAHHbLIM
UNM nepemMeHHbIM 4actotod 50 Iy wmam 60 u. Ecnu Y3UIM nepemMeHHOro TOKa, €ro WUCMbITbIBalOT Ha
nepeMeHHomMm Toke. Y3UI NOCTOAHHOIO TOKa UCMbITbIBAIOT Ha MOCTOAHHOM TOoKe. Y3WUIT nepemMeHHOro Toka u
MOCTOSAHHOIO TOKa MUCMNbITbIBAKOT Ha MOCTOSAHHOM TOKe.

Ona  kaxpohh  koHdwurypaumm  Y3UIM  TOK  Harpy3ku AOJ/DKEH  PerynvpoBaTbCd  NOCPenCTBOM
conpotmeneHnin R, wim R; n R, [0 3HayeHus, BblibpaHHOro no Tabnuue 7. Y3UIN BpemMeHHO 3ameHeH
NPOBOAHUKOM, 3aMKHYTbIM HaKOpOTKO. BbibpaHHOe 3HauyeHue AO0/IKHO 6biTb AOCTATOYHbIM, YTOObI BbI3BaTb
cpabaTbiBaHMe TOKOOrpaHu4umMBarowero ycrtponctea Y3WUM. Mocne BBegeHus B uenb Y3UIM nopgawoT
MCNbITaTe/IbHbIM TOK A0 TEX MOP. NOKa OH He CHM3UTCA Hke 10 % HOMUHa/IbHOrO TOKa.

Mocne kaxpaoro cpabatbiBaHusa Y3UIM ybupaloT nutaHve Ha 2 MWUH. noka (PyHKUMA TOKOOrpaHUYeHust
He npuaeT B CBOE Haya/ibHOE COCTOSAHME. ITOT UWKN MNojadn WUCMbITaTe/IbHOro TOKa C MOC/eAyloWmnm
ob6ecTo4yMBaHNEM MOBTOPSOT YNC/IO Pas. ykazaHHOe B Tabnuue 7.

Mocne donHanbHOro unkna Y3WI gosmkHo oTBeyaTb TpeboBaHnamM 5.2 2.2 -5 2.2.4,
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Tab6nwuua 7-MNpegnoyturesibHble 3HaYEHUS TOKA AN UCNbITaHWUI B pabovyeM pexume
ToOK (NepPEMEHHbIN UM NOCTOSAHHbIN). A Yumcno nogay Toka

0.5 60

1.0 10

3.0
5

5.0

10.0 3

6.2.2.7 YCTOMYNBOCTb K BO34ENCTBUIO MEPEMEHHOIO TOoKa A/1s1 PYHKLMN TOKOOrpaHNYeHns

Y3UI npucoeguiHAKOT, Kak rMoKas3aHO Ha pUcyHke 6. [lepeMeHHble TOKM KOPOTKOro 3aMblKaHuA
BbiGupaoT no Tabnuue 6. [enaloT ykKasaHHOe 4WC/0 Mnojad TOoKa C WHTepBaslaMy Mexay nogavamu,
[OCTaTOYHbIMKY, YTOObI HE AOMYCTUTb CKOMJIEHUSA TEM/0Tbl B UCMALITYEMOM YCTPOWCTBe. MMKOBOE 3HayeHue
Hanps>KeHUss UCTOYHMKA MEepPeMEHHOro TOKa He [O/DKHO MpeBbiaTb MaKCUMasIbHOTO  HanpshKeHus
OTK/IIOYEHUNSA, YyKa3aHHOro wu3rotosButesniem. [o MCMbITaHUA M MO 3aBeplleHuto nofady Toka Y3WUI [osmkHO
oTBevaTb TpeboBaHuam 5.2.2.1 -5.2 2 3.

TOK NogartoT K COOTBETCTBYIOLWUM BblBOAaM, BbIOPaHHbLIM MO Tabnvue 8.

Ta6nwuuya B-lMpegnoytutenbHbIe 3HAYEHUSA NCObITATE/IbHbIX NEPEMEHHbLIX TOKOB
TOKN KOPOTKOIo 3aMbIKaHUA

yacTtoToii 48 'y, - 62 Ny, Ha VicnbiTyemble
o o AnutenbHOCTb, C Yucno nogay Toka
KaXXAbl NCMbITYEMBbIV BbIBOS, BbIBOAbI

(oencts.). A
0.25
0.50
0.50 30
1.00
1.00
2.00
2.50
5.00

IS

XI-C
60 X2-C
X1-X2

g |, |lor|on

R|R Rk
agl|lor|o

Tokn MOryT npuknagbiBaTbCcs K BbiBogaMm X1 - X2, ecnim 310 TpebyeTcsa ANs Tpex- U NATUBbIBOAHbIX
Y3UM. Mpu uncnbITaHUAX TPex- U MNATUMBbIBOAHLIX Y3UIM kaxayto napy BbiBogoB {X1 - C n X2 - C) Ha
He3alMLLEHHON CTOPOHE MOXHO MWCNbITbIBaTb OAHOBPEMEHHO B OOHOW W TOW e MONAPHOCTU WU
pasgesnbHo.

6.2.2.8 YCTOWYMBOCTb K BO3AENCTBUIO MMMY/IbCOB A1 TOKOOTpaHU4YMBaKLen oyHKLUN

Y3UIN npucoeguHAOT, Kak MNoka3aHo Ha pUCyHKe 7. IMMNy/ibCHbIE HanpsbkeHWs U TOKM BblOMpaloT Mo
Tabnvue 9. [enaloT ykKasaHHOe YMCNO Mofay MWMMY/bCHbIX TOKOB C WHTeEpBa/laMn Mexay nogayamu,
[OCTaTOUYHbIMKY, YTOObl He [OMYCTUTb HaKOMAEHWS TennoTbl B UCMbITyeMOM YycTpoicTBe. [MonoBuHy nogad
UMMYy/IbCOB MPOBOAAT B OAHOM NOMASPHOCTW, APYIYIO - B MNPOTMBOMOJ/IOXHOW. BMecTo 3TOoro Aonyctumo
nosioBMHY 06pasyoB MCNbITbIBATb MNoJayein WMMMy/bCOB B OAHOW MOMASPHOCTM, a JApyryto - B
NPOTUBOMONOXHONW. [10 UCNbITAHUA W NOCAe 3aBeplueHns nogad Toka Y3WIM [o/KHbI COOTBETCTBOBATb
TpeboBaHmam 5.2.2.1 - 5.2 2.3.

MMNynbCHBIN TOK BbIGMpatoT no Tabnuue 9 n NpuUKIaLbiBaldT K COOTBETCTBYIOLWNM BbIBOAAM.
MMnynbCcHble TOKM MOTYT npuknagbiBaTbCa K BbiBogaM X1 - X2, ecnu ato Tpebyerca ana Tpex- U
NATUBbLIBOAHBLIX Y3UI. Mpn ncnbITaHUSX TPEX- N NATUBbLIBOAHBLIX Y3UIM kakayto napy BbiBogoB {X1 - CoX2
- C) Ha He3alMLEeHHON CTOPOHE MOXHO WUCMbITbIBaTb O4HOBPEMEHHO B OAHOW W TOW e MOSSAPHOCTU WK
pa3genbHo.

[Ona cnaboTouHbIX MNMaBKUX MNPefoXpaHuTesnien npu UCNbITAaHUM MOXET MOTPeOGOBaTbCH CHUXKEHMWE
ypoBHS h go npegena napametpos Y3WUI.

KOHCTpyKUMeli 3M1eKTPOHHbIX OrpaHuumnTesneli Toka MOXeT ObITb NpeaycMOTPeHO cpabaTbiBaHve Mnpu
MWUHUMa/IbHOM 3alMUTHOM MOJSIHOM COMPOTUBMIEHUN WAN HaNPsHKEHUW Harpysku (Hanpumep, rasopaspsgHble
Nnamnbl B fyroBOM pexume). [/1s 3TOro npmv Heob6XoAuMOCTU B UCMbITATENIbHYIO LeMb MOryT 6bITb BHECEHbI
[0MNOSTHEHUA.
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Ta6nwuuya 9-MpeanoyTuTesibHble 3HAYEHNSA UMNYAbLCHOIO TOKa

X00CTOe HanpsxeHue TOK KOPOTKOTO 3aMblKaHWs Uuncno nogay VcnbiTyemble
TOKa BbIBO/bl
1 kB 100 A. 10/1000 30

1.S kB. 10/700 37.5 A. 5/300 10
MakcnmanbHoe HarnpshxeHue 2S A. 10/1000 30 X1 -C
OTKJ/THOYEHUA X2-C
MakcuMasibHOe HanpsbkeHne | PekomeHpaums K44 ITU-T. X1 -X2
OTK/IIOYEHNSA PucyHok A.3-1 (R=2500m) 10

4 kB. 1,2/50 2 KA. 8/20

6.2.3 WcnbiTaHna nepegadn nHdopmaumm

6.2.3.1 EmMKoOCTb

EmkocTb Y3UI mM3mepsaloT Ha yKasaHHbIX BblBO4AX Ha 4acToTe reHeparopa curHasioB 1 MIy v npwu
HanpseHun 1 B (geicTts.). M3mepeHns npovsBOAAT Ha OOHOM nape BbIBOLOB OAHOBPEMEHHO. Bce
OCTa/IbHble BbIBOAbI, HE 3a[eCTBOBaHHble B U3MEPEHUSAX, COeAMHAIOT BMECTE M 3a3eM/ISAI0T Ha reHeparop.
CmelleHMe MNOCTOSHHOINO TOKa He WCNOoMb3ylT. HeobxoaMMO OTMETUTb, UTO EMKOCTb HeKOoTopbIX Y3UI
3aBUCUT OT CMeLalolero HanpskeHnss. B  HeKOTopbIX Ha3HayeHUAX CMellalollee HanpskeHne MOXeT
BO3HVMKHYTb TO/IbKO B OAHOW /VHUW Mapbl KOMMYHMKauuii M BbIpasuTbCA B 3HAYUTE/IBHOM €MKOCTHOM
ancbanaHce.

6.2.3.2 lMoTepwu npu BBOAE

Motepy npu BBOAE B Jeuubeniax W3MEPSAOT C NPOBOAAMW MaKCUMa/ibHOW ASIMHOA 1 M wn
COOTBETCTBYIOLWNM XapakKTepuUCTUYECKUM TMOMIHbIM COMPOTUB/IEHNEM. VI3MepeHue BbINOJIHAKT B Uenn Mo
pucyHKy 8. B koTopoli Y3UI 3aMeHeHO 3aMKHYTOIM HakKOpOTKO Mnepembivkoi. 3atem Y3UI BBOAAT B LeNb U
npon3BoAAT M3MepeHue B feuubenax. lMNoTepamn nNpu BBOAEe NABASeTCA BeKTop AudbdhepeHumana [Byx
n3mMepeHuin. B tabnunue 10 nprvBeAeHbl XapakTepucTUYecKne MoJsiHble COMPOTUBI/IEHUN, AMana3oHbl 4acToT U
Tunbl Kabenen. PekomeHayeMblii cnblTaTeNbHbIA ypoBeHb - 10 aoBM.

M3mMepeHHble NOTEPU COBOKYMHOCTU CUMMETPUPYIOLWUX TpaHCopmMaTopoB U UCNbITaTe IbHbIX
NPoOBOAOB MO PUCYHKY 8 He [O/PKHbI MNpeBbiwaTb 3 b B Auanas3oHe rnepegarwolmx 4yacTtoT. NoTepu npu
BBOZE W3MEepAT U 3anucbiBalOT B AnanasoHe nepefarolmx 4acToT, PeKoMeHAyeMbIX ANA MpUMeHeHus
y3un.

Ta6nmua 10 - CtaHaapTHbIe NapamMeTpbl 415 PUCYHKA 8

[JunanasoH yacTtoTt Xapaktepuctunyeckue nosiHble Tunbl kabenen
COMpPOTUB/IEHNUSA Z5. OM
OT1300 Ny fo 4 Ky, 600 Butag napa
oT 4 K"y go 250 My, 100. 120 vnin 150 Butasa napa
*1 Ty, 50 nnn 75 KoakcuasibHbIi
>1T1Ty 50 KoakcuasibHblii

6.2.3.3 Bo3BpaTHble rnotepu

Bo3BpaTtHble MoTepn B Aeumbenax WU3MepstoT C MPoBOAaMM MaKCUMaslbHOM AavHOM 1 M U
COOTBETCTBYHOLLMM XapakKTEPUCTUYECKUM TOJIHbIM COMPOTUB/IEHMEM. W3MepeHne BbLINOMHAKT B Uenu no
pucyHKy 9. B koTopoli Y3UI 3aMeHeHO 3aMKHYTOlM HakKOpOTKO Mnepembivkoi. 3atem Y3UI BBOAAT B UeNb U
npon3BogAT wu3MepeHne B pgeumbenax. B Tabnvue 10 npuBedeHbl XapakKTepPUCTUYECKME MOJIHbIe
COMpPOTUB/IEHNS, AMana3oHbl 4acTOT M Tunbl Kabenei. PekomeHAyeMblii UCNbITaTeNbHbIA ypoBeHb - 10
ABm.

Ha Y3UM nopgatot curHan. CurHanbl, OTpaXeHHble 6narogapss HeOAHOPOAHOCTW  MOJSIHOrO
COMpPOTUB/IEHNSA, U3MEPAIOT Ha Tex BbIBOAAX, K KOTOPbIM OHW MpukiaabiBa/iCb. Bo3BpaTHble notepu
M3MepPSAIOT 1 3annCbliBaloT B AMana3oHe rnepejalolmx 4acToT, peKoMeHAyeMbIX ANA NpuMmeHeHnsa Y3UTT.

6.2.3.4 TpoaonbHbI 6anaHc / NpoAosibHbIE NOTepu nNpeodpaszoBanHus (M)

MpoAaonbHbIN 6anaHc, BbluUCAsEMbI No dopmysie [1]. paBeH Npoao/ibHbIM NOTEPSM NMPeodbpa3oBaHUs
(M) cornacHo PekomeHgauuu ITU-T 0.9.

Ha pucyHke 10 nokasaHbl CXeMbl COEAMHEHWUI O UCMbITaHUS NPOAO/LHOro 6anaHca Tpex-, YeTbIpex-
MU nNATMBbIBOAHbLIX Y3WUM. Ona uyeTbipex- U NATU BbIBOAHBLIX Y3UIM mncnbiTaHMe NpoBOAAT C Pa3sOMKHYTbIM U
3aMKHYTbIM BblkIoyaTenem S1. MpofonbHbI GanaHC - 3TO OTHOLWEHME MNPOAOJ/ILHOIO HanpshKeHus Ao
BKOYEHMA V, K pe3y/IbTUPYIOLLEMY HanpskeHuto V,, ucnbityemoro Y3Ur1, BbipaxkeHHoe B Ab:

MpogonbHbIi 6anarc (AB) - 20 log (V, t V,,). Q)
rae V, n V,, - curHasibl 0quHaKkoBOl YacTOTbl.
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[Ona 60nbliein TOYHOCTM Ma BbICOKMX YacToTax BMECTO MOKa3aHHbIX Ha pUCYHKe 10 omuyeckux
COMPOTUBJ/IEHWI A B UCMbITATE/IBHOW YCTaHOBKE MOXET ObITb MPUMEHEH CUMMETPUPYHLWNA TpaHcdopmartop,
KOTOpbIM OcHawaetca Y3UM. KoHdurypauyss wmcnbITaTe/IbHOr0O MOCTMKA C  MNOJIEPEYHBIM  MMOSIHbIM
COMNpoTUB/IEHMEM Z* W MNPOAOJSIbHbIM MOJSIHbIM COMPOTUB/IEHMEM Z2 He npeacTaBnsieT BCEX YCIOBUN,
BCTPeYalolWnXCca Ha MnpakTuke. 3HaYeHWa W npefenbl NpPefycMOTPEHHBLIX MNepefarownx XapakTepucTUK,
Hanpumep, AuanasoHbl YacTOT W HanpsbkeHWs, cneunasibHble TpeboBaHWA K MNPUMEHAEMbIM MOJIHbIM
COMPOTUBMIEHNAM BbIBOAOB U U3MepsieMbIM 4YacToTam, MpuBefeHbl B COOTBETCTBYIOLWNX PeKoOMeHAaunaX
ITU-T. MNpumep 3HayeHW MOJHbLIX COMNPOTUB/EHMI OS5 PasHbIX YacTOTHbIX Anana3oHoB Ao 190 kIy,
npuveefeH B Tabnuue 11. Ecnn He ycCTaHOBJ/IEHO WHOE, UCMbITAHUA MOXHO MPOBOAUTL Ha BO3pacTalowmx
yacTtoTtax, Hanpumep. 200. 500. 1000 n 4000 'y AN aHasIOroBbIX ycTpoictB U 5,60.160 u 190 kl'y gnsa
umcpoBbix ISDN ycTpoiicTB. CBOWCTBEHHbIV N3MEpPUTE/IbHbIM UHCTPYMEHTaM MPOAOJIbHbIN GasiaHC [A0JIHKEH
6bITb Ha 20 gb Bbliwe, YeM npegenbHas pPerynpoBkKa, yctaHaBnvmBaemas ans Y3UM. Ecan Ha npogonbHbIii
6anaHc Y3UIM BAuseT cMellalollee HanpsbkeHMe MnepemMeHHOro TOKa, Torga WCnbiTaHue rMpoBOJAT C
OflHOBPEMEHHO MNoJaBaeMbIiM Ha KaxAbli BbiBOg, Y3UI cMewarwowmm HanpsXKeHMeM MnepeMeHHOro TOKa.
TpeboBaHWA K N3MepUTE/IbHbIM MHCTPYMEHTaM NpuBeaeHbl B PekomeHgaumax ITU-T 0.9.

Ecnn  npopgonbHble  noTepu  npeobpasoBaHMs  3aBUCAT OT  Ka/IMOGpPOBKM  nocriefoBaTesibHbIX
conpoTtusneHnii Y3UM, 1o 6asiaHC MOXeT OblTb yKasaH Kak MakCumasibHas OMuYyecKas WM MpoLueHTHas
pasHuua Mexay nocnefosaTe/ibHbIMY CONPOTUBNEHUAMN.

Ta6nunuall-3HayeHUs NOMAHOIO CONPOTUB/IEHUS ANIA UCNbITaHUSA NPOAOALHOIO 6anaHca
YacTtoTa f. K'Y, Ha3HayeHune 3Ha4yeHunsA rnosIHOro ConpoTMUBEHNSA
Zt Om Z, Om
£4 aHasiorosoe 300 150
£190 ISON 55 nnn 67.5 20-40
no 30 My, ADSL2*; VDSL 67.5

' PeanbHasA pasHuLa Mexay npoAofibHbIM 6a/1aHCOM UCMbITATENIbHOM YCTAHOBKA W DaKTUUYECKUM
He 3aBMCUT OT BXOAHOrO MOSIHOrO COMPOTMBJ/IEHVA BbIBOAOB M MO3TOMY AaHHbI aHa/IM3 KacaeTcs
BCEX BUPTYa/lbHO 060CHOBAHHbLIX BBOAHbLIX MOMHbIX COMPOTUB/EHUI. MoAPOBHOCTU XapaKTEPUCTUKN
Z| n Z, cM. KOHKPEeTHbI CTaHAapT Ha usgenuve.

2) 7] 4O/MKHO COCTaB/IATb NO0BUHY Z<.

6.2.3.5 KoahchmumneHT norpettHoctn 6uT (KMNB)

KoathdmumeHT norpewHoctn 6ut (KMNB. cm. pucyHok 11). pe3ynbTaTr AeneHus yucna 6uTt owmbok Ha
obwee uyucno O6UT  MHPOPMaUUK, MOXET CAYKUTb ANA  XapaKTepUCTUKU  MPOU3BOAMTENTIbHOCTU
KOMMYHMKaUMi WM kak NpoayKT HakonsieHnsa uHdopmaumn. Hanpumep. 2.5 owmnboyHbix 6uT m3 100 000
6uUT nepefaHHbIX cocTaesiseT 2.5 x 10 s. lMpumep ANUTENBHOCTU WCMbITAHWIA ANSA pasHbIX CKOPOCTEWN
nepegayv npueeneH B Tabnuue 12.

WecnbitaHna KMNB npoBogAaAT onsa M3MepeHUs N3MEHEeHUs, eCNv TakoBOe MMeeTCs, BbI3BaHHONO BBOAOM
Y3UN. UcnbitaHma KMB onucaHbl B PekomeHpauuax ITU-T cepun G (ansa ISDN - G.821: ADSL2 - G.992.3.
VDSL - G.993.1 n Tw.).

Tab6bnnya 12-4011TensHocTb UchbiTaHuii KMNB

MceBpao-cnyyaiiHble 6UTOBbIE KOMGUHALMN OnntenbHoCTb
(K)
K <64 kbut/c 1y
64 kK6UT/Cc £ K<1554 k6but 1l c 30 MUH
KrlSS4kéut/c 10 MuH

6 2.3.6 MepekpecTHas HaBoAKa Ha nepegatoiem KoHue (MHMK)

MHMNK  n3MepAldT Ha  KOPOTKMX  KOHUax  cbanaHCUMpOBaHHbLIX  UCMbITaTeNlbHbIX  NPOBOAOB,
noacoeaviHeHHbIX K Y3WIM cornacHo pucyHky 12. C6anaHCMpOBaHHbIA BXOAAWMA CUrHas1 nNofarwT B
nomexoBbI kaHan Y3WM. ogHOBpPeMEHHO B MOMEXOBOM KaHasle Ha nepejalrolemM KOoHLe WUCNbITaTesIbHbIX
NPOBOAOB U3MEPSAIOT HaBeAEHHbIN CUrHa. PekomeHAyeMblii ucnbiTatesibHblii curHan - 10 gbm.

Vi3MepeHHble NoTepy COBOKYMHOCTU CUMMETPUPYIOLWMX TpaHCcopMaTopoB U UCMbITATe/IbHbIX
NPOBOAOB He [OO/KHbl NpesBblwaTb 3 Ab B Anana3oHe rnepejarowmx 4acTtoT. [lepekpecTHy0 HaBOAKY Ha
nepejarollemM KOHUe B AuanasoHe nepefarolmMx 4acToT, pPeKoOMeHAyeMblX A8 npuMeHeHuss Y3UN.
M3MepPSAIOT N 3anncbiBatoT.
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6.3 MexaHnyeckune ncnbiTaHni

6.3.1 BbIBOAbI U COeAVNHEHNA

MpoBepstoT, UTOObLI BCEe BCTPOEHHbIE BbIBOAbI OTBEYaUIM TpeboBaHnam 5.3.1.

6.3.1.1 O6was npoueaypa ncrnbiTaHUi

Y3UIM ycTaHaBMMBalOT COIM/1aCHO pPeKoOMeHAaunaM U3roToBUTENA W 3alumwaloT OT  Ype3MepHoro
BHELUHEro Harpesa 1 OXJ1aKAeHUs.

Ecnn He yCcTaHOB/IEHO WHOE, BbIBOAbI OCHALWAT MPOBOAHMKAMM C WCMNOSIb30BaHMeM Hanbornee
YKEeCTKOW KOHpurypaumm (T.e. MAKCUMasTIbHOTO UM MUHUMa/TIbHOTO NOMNEPEYHOro Ce4YeHNs1) B COOTBETCTBUN C:

e Tabnuueii 13 pgnsa Y3WIM. OCHaleHHbIX BbIBOAaMU MUTaHWA, a TakKke 3alMWeHHbIMW BbIBOAAMU
NUTaHUA:

- UHCTPYKUNAMMN U3roTOBUTENA A1 OCTaUIbHbIX Y3UIT.

VcnbiTyemoe Y3UIM npukpenasatoT K AepeBSHHOM MNOBEPXHOCTU, BbIKPALEHHOW B MaTOBbIA 4YepHblii
uBeT, To/WMUHOM 20 MM. Cnocob KpensieHUs OOJ/IKEH OTBeyaTb TPeOOBaHUAM K MOHTaXY, YCTaHOBJ/IEHHbIM
n3roTosutenem. Bo Bpems UcnbITaHNA He AOMYyCKaeTCA NPOBOANTL 0OCTyXXMBaHWE UIN eMOHTaX obpasLa.

6.3.1.2 BUWHTOBbIE BbIBOAbI

CooTBeTCTBME TMPOBEPSAIOT OCMOTPOM, a A1 BUHTOB, OMeEpuUpyembIX MNpu nogcoefanHeHun Y3,
crieiyoLnM UCTIbITAHEM.

BVHTBLI 3aTArMBalOT 1 OTMYCKAalOT:

» [ECATb pa3 BMHTbI, BXOASLME B 3auensieHne ¢ pe3bOboil B N30NSLNOHHOM Matepuane;

- MATb Pa3 BO BCEX OCTa/1bHbIX C/y4vasX.

BUHTbI W raliki, BXogslwme B 3auensieHne c pe3bboil B M30ASALMOHHOM MaTepuasie, KaxAbli pas
NOJIHOCTbIO CHUMAaKOT B BHOBb BCTaB/ANT. VcnbiTaHWe NPOBOAAT C MOMOLWbIO YAOOHOM MCnbITaTeNbHOM
OTBEPTKN WM K/KOYa C MNpuKnagbiBaHWeM KpyTsLIero MOMeHTa, yCTaHaB/IMBaeMoro M3rotosutesieM. BUHTBI
cnepyeT 3atarMBaTh NJaBHO, 6€3 pbIBKOB. KaxkAbI pa3. Korga BUHT OTMYCKatoT, MPOBOAHMK CHUMAIOT.

Bo BpemMsA wucCnbITaHUA BWHTOBblE COEAMHEHUA HE [O/DKHblI OCNabnATbCA W He [A0/IKHO ObITb
NOBPEeXAEeHUM, TakMx Kak MosioMKa BMHTOB WAW MNOBPEeXAeHWe LWANLEB rONI0BOK BUHTOB, pe3bbObl, LWanb n
CK0O, KOTOpble MOrnuv 6bl NOBIMATBL Ha Aa/bHelWwy akcnyataunio Y3,

Kpome aToro, He fO/TXKHbI NOBPEeXAaTbCsA 060/10UKN N KPbILLIKN.

Ta6nuya 13 - TlonepeyHble CeYeHUSs MPUCOeAUHAEMbIX MeAHbIX [MPoeogHNKoe [AN1S BbIBOAOB
BVHTOBOIO TvNa 1 6e3pe3ab60BbiX BbIBOAOB
MakcumanbHbIi HOMUHaNbHbI [Jnana3oH HOMWHa/IbHbIX NONEPEYHbIX CEYEHNI 3aKMMaEMbIX
TOK Y3UTIT. A NPOBOAHVKOB
ISO - mM' AWG - BbIBO[,
Jo 1 ekntou. O10.148001.0 Ot 26 go 18
CB.1»13x »1.0»25 » 18 » 14
» 13» 16 » »1.0» 4,0 *18» 12

6.3.1.3 be3pe3bb0oBble BbIBOAbI

CooTBeTCTBME NPOBEPSAIOT CNeAyoLWwUMN NCNbITAHUAMN.

B BbIBOAbI NPUCOEOMHAIOT MPOBOAHUKU, TUM U MakCUMaslbHOE U MUHUMa/IbHOE CeyYeHne KOTOpPbIX
onpeaensoT ANa ABYXBBOAHbIX Y3WIM - no Tabnuue 13. ana ogHoBBOAHbLIX Y3WUIM - no ykasaHuo
N3roToBUTENA.

3atem KaxAbli NPOBOAHVK MOABEPratoT TAHYLEMY yCcuaumio no Tabnuue 14. Ycunve npuknagbiBaroT
paBHOMepPHO, 6e3 PbIBKOB B TeveHne 1 M1H B Hanpas/IeHNN OCU NMPOBOAHMKA.

Tab6nunua l4- Tadyuee yeunne (A8 6e3pe3b60BbIX BbIBOAOB)
[NonepeyHoe ceveHue, Mm" 105 0.75 1,00 1.50 2.50 4.00
TaHywee ycunne. H 130 30 35 40 50 60

Bo Bpemsi MCMbITaHUS He [O/DKHbI HabniogaTbCA CMELEeHUs MPOBOAHMKA B BbiBOAe MbO apyrue
noBpexaeHns.

6.3.1.4 CoeguHeHUs C NPOKOJSIOM U30/1aUMN

6.3.1.4.1 NcnbiTaHNA Ha BbITArMBaHue Asa BbIBOAOB Y3WUI. npegHasHadyeHHbIX A8 O4HOXUbHbIX
NPOBOAHUKOB

CoOTBEeTCTBME NPOBEPSAIOT C/IEAYIOLNM UCMbITAHUEM.

B BbIBOAbI yCTaHaBNMBAKOT HOBble Me[Hble MPOBOAHUKN, OLHOXW/bHbIE UNN CKPYYeHHbIe (BblOMpatoT
Hanbosiee HeGNaronpuATHbLIA BapuaHT), HaMMEHbLUETO WANW HaMbONbLUEro MOMEepPeYHOro CceyvyeHns K3
yKa3aHHbIX B 6.3.1.1. BUHTbI, NpU X HA/IMYUN, 3aTATMBAKOT COr/IaCHO yKa3aHWIo U3roToBUTEeNs.
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MpOBOAHVKM NPUCOEANHSAIOT N OTCOEAVHAIOT NATb pa3: NPOBOAHWKU MCMO/b3YIOT KaXAblii pa3 HOBble.
Mocne Kaxporo npucoeaviHeHUs NPOBOAHWKM MOABEPraloT B TeyeHne 1 MWH BbITATMBalOLWEMY YCUIUIO,
npuknagblBaeMoMy pPaBHOMEPHO, 6e3 PbIBKOB B Hanpas/iEHWM OCWU MPOBOAHMKA COrMacHO 3HayeHusiM Mo
Tabnuue 14.

Bo Bpems ucCnbITaHUA He [O/MKHbI Habno[aTbCA CMELeHUs MPOBOAHMKAa B BbiBOAe /M60 Apyrue
noBpexaeHuns.

6.3.1.4.2 MWcnbiTaHMe Ha BbiTArMBaHue gnasa BbIBOAOB Y3UM. npegHasHaudeHHbIX 4719 MHOTOXWU/bHbIX
kabeneii n WHypoB

WcnbiTaHne Ha BbITArMBaHne Ans BbIBOAOB Y3UI, npegHasHayeHHbIX OJ/15 MHOTOXW/bHbIX Kabenen n
LHYpOB, NpoBogAaT no 6.3.1.4.1 c Tol pa3HuuUeli, YTO BbITArMBalOLLEE yCUve MPUKNaabIBaloT He K KaKaown
Xune, a K BCEMY MHOTOXU/IbHOMY Kabento nuin WwHypy.

TAHyLLee ycunne BblYUCNAIOT J10 dopMy/ie:

F=F(x)vn, 2
roe F - obuwee npuknagbiBaemoe ycunuve: N - 4YWCA0 Xun kabens: P(X) - ycunve ans ogHOW Xunbl
COOTBETCTBEHHO MNOMNepevyHoOMy CEHEHMIO OAHOro NPoBOAHMKa (CM. Tabnvuy 14).

Bo Bpems ucnblTaHNs kabenb Uan WWHYP He JOJIKEH BbICKO/Ib3HYTh U3 BblBOAA.

6.3.2 MexaHunyeckas NPOYHOCTb MPU MOHTaXxe

MNpoBepslOT ocMOTpoM, ob6bnagaetr v Y3WUIM p[OCTaTOYHOW MexXaHWYecKor MPOYHOCTbIO, 4TOObI
BblAepXaTb Harpy3ku, UCNbITbIBaeMble NPU MOHTaXe 1 aKcrayataumn.

6.3.3 3awuTta oT nonagaHna TBepablxX YacTuL, U NPOHNKHOBEHNA BOAbI

MpoBoaAT ncnbeiTaHue cornacHo IEC 60529 no nposepke koga IP

6.3.4 3awuTta oT NPAMOro NPMKOCHOBEHUSA K TOKOBEAYLUM HYacTAM

M3015UMOHHbIE YacTun

O6pasel, ycCTaHaB/MBaKT KakK [MpuM HOPMasIbHOW  3Kcrlyataumn, NPUCOeANHSAIOT  MPOBOAHUKN
HauMeHbLLUEero rnonepevyHoro cevyeHmss M 3atemM HambOoNbLIEro MOrMepeyHoro ceyeHwss cornacHo Tabnuue 13.
MprknaabiBalT CTaHAAPTHLIN UcnbiTatesibHbIA nasney, (cm. IEC 60529) BO BCeX BO3MOXHbIX NMO/I0XEHUSIX.

Ona Y3UM BTbIYHOro Tuna (KOTOpble 3aMeHsT 6e3 MOMOLWM WMHCTPYMEHTAa) MCNbITaTeNbHbIA nanew,
NpUKNagbiBaloT BO BCEX BO3MOXHbLIX MOSIOXKEHUAX, KOrga BUKa He MOJIHOCTbIO M MOJSIHOCTLIO BCTaB/ieHa B
po3eTKy. [NA MPOBEPKM HA/IMUYMA KOHTaKTa C COOTBETCTBYIOWEN YacCTbi MWCNOJIb3YIOT 3/1EKTPUYECKUIA
MHAMKaTOpP Ha HanpshkeHue He meHee 40 B 1 He 6onee 50 B

MeTanimyeckme yactm

MeTannnyeckne 4actu, AOOCTynHble, korga Y3WUI noacoeguHeHO WM CMOHTMPOBAHO  Kak  npu
HOpPMaJ/IbHOW  3KcrlyaTaumn, 3a3eM/sAloT MOoCpefCcTBOM COefMHEHUS C HU3KAM COMpPOTUMB/IEHNEM, 3a
WCKNIOYEHNEM HeBONbLUMX BUMHTOB WM MOAOGHbIX YacTel, M30/MPOBaHHbIX OT 4YacTel, HaxoASAWMUXCA MNof,
HanpshkeHMeM, MpefAHa3HaYeHHbIX A1 KPEernseHUsi OCHOBaHWi W KPbIWEK WM 3aKpblBalOWMX MNacTuH
LiTencesibHbIX PO3ETOK.

TOK OT WCTOYHMKA MEPEMEHHOr0 TOKa C HarnpshkeHnem 6e3 Harpy3ku He 6onee 12 B. paBHbIA 1.5
HOMVHa/IbHOIo Toka unu 25 A, BblGMpatoT, Y4TO 60/blue, NPOMYCKalT Yyepe3 BbIBOA, 3a3eM/IEHUS U KaXAyHo
[OCTYMNHYO0 METa/I/INYECKYIO YacTb MO oyepeaun.

Mexay BbIBOLOM 3a3eM/IEHUA M AOCTYMNHOM MeTa/l/INYECKOW 4acTbio M3MEPSAIT NajeHve HanpshkKeHns
W NO TOKY M NafeHUI0 HanpsHKeHUs BbIYUCAAIOT conpoTusneHue. ConpoTUB/IEHNE [O/MKHO ObITb He Bblille
0.05 Om.

MpumeyvuaHUe - Heoﬁxop,mmo cegnib 3a TEM. YTOObl KOHTaKTHOE COnpoTMB/IEHNE MeXay KOHLOM
N3MepUTE/IbHOrO Liyna n I/ICI'IbITyQMOI7I MET/IINHECKON YacCTbHO He B/INSIO Ha pe3ynbTar UCMbITaHUA.

6.3.5 OrHecTolikoCTb

8 cootBeTcTBMM C IEC 60695-2-1/1 (pasgensbl 4-10) npoBOAAT MCMNbITAHWE PaCKasIeHHOW MPOBOJIOKOW
npv cneayroLmnx ycroBusx:

- OANA HapyxHbIX 4yacTei Y3WI. BbINO/IHEHHbIX U3 M30MSLUUMOHHOIO Marepuana M HeobxoaumbIX ANS
yAePXMBaHNSA TOKOBeAYLLMX YacTeln 1 yacTel 3almnTHOM Lenu. - npy Temnepartype (850 £15) °C;

e AN151 BCeX OCTa/lbHbIX HAPYXXHbIX YacTel - Npu Temnepartype (650 + 10) °C.

OcHoBaHna Y3UI HapyXHOro WCMNOJIHEHMA CUMUTAKOT HapyXHbIMU 4YacTamMu. WcnbiTaHUO  He
noagepraroT YacTu N3 KepamMmyeckoro matepuana. Ecnm n3onsaunoHHbIe YacTu BbINOJSIHEHbI U3 OAUHAKOBOro
MaTepvana, TO WCMbITaHWIO MoABepralT OAHY W3 TakMxX 4YacTel Npu COOTBETCTBYIOWEN TemnepaTtype
NcnbITaHNSA pacKasleHHOV NPOBOJIOKOA.

VcnbiTaHne packasleHHOV MPOBOJIOKOW MNPOBOAAT, MOTOMY YTO CyLecTBYyeT rapaHTus TOro, 4rto
3/IEKTPUYECKMN Harpetas MpoOBOJ/IOKA B CTPOro ornpefesieHHbIX UCMbITaTellIbHbIX YC/I0BUSAX He BbI30BET
BO3ropaHnsa M30NSLUMOHHbBIX YacTell, paBHO Kak W TO. 4YTO W30MALMOHHAs 4acTb faxe MNpu YycnoBuu
BO3ropaHns OT packas/IeHHOW NPOBOJIOKM MMeeT OorpaHuyeHHOe BpeMs ropeHus 6e3 Bbibpoca nsamMeHu u
pasbpacbiBaH1s packasieHHbIX YacTuL, 1 Kanenb U3 UCMbITYEMOW YacTu.
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VcnblTaHUO nogBepratoT ofAuMH obpasel. 8 cnydae COMHEHUSI B pesysibTaTax WCMbITaHMe MOBTOPSOT
elwe Ha AByx ob6pasuax. MNpu MCNbITaHWM packKasieHHY MNPOBOJIOKY MpuKNagbiBaloT oAuH pas. Ob6pasel
pacrnonaratioT B Hanbosniee He6NaronpuUATHOM MOJIOXEHUN €ro npegnosiaraeMoi akcnsyaraumm (McrbiTyeMon
NOBEPXHOCTbLIO B BEPTUKASIbHOM MOSTIOXEHWNM).

KOHUMK packasieHHOW MPOBOJIOKA MpPUKNaAbIBalOT K OMpefesieHHON MNOBEPXHOCTU WCMbITATe/IbHOro
obpasua C y4dyeTOM YCMOBWUI npegnosiaraeMoi akcryaTauun, Npu KOTOPbIX HarpeTbli 3/1IEMEHT MOXET
COMPUKOCHYTbCSA C 06pasLom.

CuuTaloT, 4To 0bpasel, yCNeLHO BbliAePXas UCMbITaHMe packasieHHOW NPOBOJIOKON, eC/n:

* OTCYTCTBYET BUMANMOE niamMa um yCTOVIl—II/IBOE cBeveHne nnan

* MlamMs M CBeYeHWe Ha obpasue ucuyesnn camm no cebe B TedeHne 30 C NMOCMe CHATUS MPOBOJIOKK C
obpasua.

He Ao/MKHO ObITb C/leA0B BO3ropaHusi NannpocHO 6ymaru nam obyrnnBaHus 4OCKW.

6.4 WcnblTaHnsa Ha BO34encTBytoLWmMe hakTopbl OKpyXatoLeit cpeapbl

6.4.1 CTONKOCTb K BbICOKMM TeMnepaTtypam 1 BAaXHOCTH

Y3WIN nomewarT B yC/I0BUSI BbICOKOW TemnepaTtypbl U MOBbIWEHHOW B/I&XXHOCTU B TeYeHME BPEMEHU,
BblbpaHHOM Mo Ta6bnuue 15. TemnepaTypa Ao/mkHa 6biTb (80 + 2) °C. OTHOCUTENbHast BAAXHOCTb AO0J/DKHA
6bITb 0T 90 % [0 96 %.

Y3UM ucnbITbiBalOT B UCMbITATE/IbHOW Lenn Mo pUcyHky 13. OgHOBPEMEHHO C pasmelieHvem Y3UI B
BbllLeyKa3aHHbIX YC/IOBUAX TeMMepaTypbl N BAIAXXHOCTM K HEMY MOAAKT MOCTOSHHbIA WU NEPEMEHHbIN TOK.
HanpsbkeHne WCTOYHMKA NUTaHUSA [A0/DKHO OblTb  paBHO MakCUMaslbHOMY  O/UTeNlbHOMY pabodemy
Hanps>KeHo corflacHo 5.2.1.1. 3TOT UCTOYHUK OO/MKeH 06/1a4aTh A0CTAaTOYHOW MOLWHOCTBLIO ANA fojayun
TOKa, NoTpebisieMoro ucnbityemsim Y3UTI.

3aTtem Y3UIM oxnaxpatoT A0 TeMnepaTypbl OKpyXatolero Bosgyxa (23 + 2) °C.

Ta6nwu U a 15 - [llpepgnoytuTtesibHble 3Ha4YeHUsA OJ/INTENIbHOCTU UCMbITaHUA Ha yCTOI7IHVIBOCTb K
BbICOKM TemMneparypam N NOBbLILLEHHOW BI&XKHOCTU
ONVTeNbHOCTb UCNbITaHUA B AHAX
10
21
30
56

6.4.2 Lmknuyeckoe ncnbiTaHMe OKpyXatoLleil cpeaor C UMMNYIbCHbIMY NepeHanpsXXeHnaMm

Y3UM nogBepratoT UUKIY WUCMbITAHUA HEKOHAEHCMPOBAHHOW OKpyXatolleil cpefo C A/IMTeNIbHOCTbIO
uMkna no Ta6bnuue 16. Bo BpemMsi 3TOro UCMNbITaHUSA Ha HEro BO3AENCTBYKOT HanpshkKeHWEM XOSI0CTOr0 XoAa,
BblOpaHHbIM K3 KaTteropum C no Tabnuue 3. NOCPenCcTBOM reHepaTopa MMIMY/bCOB C XapaKTepucTukamu,
yKasaHHbIMY B Tabnmue 3.

Mpn BbIGOPE UnKNa A KaxXabld AeHb B TeYeHne NATU MOoCneayrowmx AHe nogaroT ABa UMNYibca ToKa,
Danee - ABa gHA naysa. pu Bbl6ope uMkia B gBa umnynbca Toka NofatoT B NepBbIA M NOCAeAHUA OHU
TemnepaTtypHoro uumkna. lMpuyem, B KaxAbli VMMMNY/bCHbIA A€Hb OAWH WUMMYAbLC MNOAalT NpU BepxHen
npegenbHoi Temnepartype 7V Apyro UMMynbC - NPU HWKHEN npefenbHoi Temnepatype T,. BbIGpaHHbIX MO
Tabnuue 16. mnynbcbl nogatoT B npegenax 1 4 oT cepeAnHbl BPEMEHU 3a4ePXKU MPU HUXHEN N BEpPXHeN
npefesbHbIX TemnepaTtypax. VMMnynbCbl TOKa B OAWH [eHb [AO/DKHbl ObITb OAHOM MNOMSAPHOCTW, a Ha
cnepywoWnini - NcnbiTaTeNbHbIA  AeHb - MPOTMBOMOJ/IOXHOW MOASAPHOCTM. 3Ty npouenypy MNOBTOPSAOT A0
3aBepLUeHUs TeMMepaTypHOro uukna.

Y3WIM ncnbITbiBalOT B UCMNbLITATE/IbHOW LENu NC PUCYHKY 13, 1 Ha MPOTSHXKEHUM UCMbITATE/IbHOIO LMKIa
K HeMy nojatoT nuTaHMe OT WMCTOYHMKA MOCTOSAHHOIO TOKa. Kak MOMoXUTeNbHbIN, Tak M oTpuuaTesibHbIN
YPOBEHb WCTOYHMKA MOCTOAHHOrO TOKa He [A0J/DKEeH MpeBbllaTb HOMWHa/IbHOE HamnpsixeHue, ykasaHHOe B
5.2.1.1. Npu nogayve nMnysibCHoro Toka Y3WIM fo/mKHO 6bITb OTK/IKOUEHO OT MCTOYHMKA MOCTOSAHHOIO TOKaA.

HanpsbkeHne  orpaHMyeHuUss uUMNy/sbca U3MepslT Npyv nojaye  Kaxgoro  MMMynbca  TOKa.
ConpoTmB/ieHe U30MALUMN U3MEPSOT B TeyeHMe 1 4 nocne nojadn Kaxaoro mmnysbca Toka. Ecnm
M3BECTHO, 4TO Y3UI 4yBCTBUTE/IbHO K MOMAPHOCTU MCTOYHMKA MOCTOSAHHOrNO TOKa, Ha COMnpoTuB/ieHue
N30NALMN Ero UCNbITLIBAIOT C NOSIOXKUTE/IbHOM 1 OTpULaTe/IbHOM NOMISPHOCTAMMU.

B TeueHme 1 4 nocne OKOHYaHUA UUKINYECKOTO wucnblTaHna Y3WUI [OMXHO COOTBETCTBOBATb
TpeboBaHunam 5.2.1.2 n 5.2.1.3.

6.4.3 Limknnyeckoe ncnbiTaHMe OKpYXatoLleil cpeaoii ¢ MMnyibcamu NepeMeHHOro Toka

Y3WIN nogBepraroT LUKy UCMbITaHUA HEKOHAEHCUPOBaHHOM OKpYXatloLen cpefoli ¢ A/INTENbHOCTbIO
ymknia no tabnuue 16.

32

OnekTpoTexHuyeckas bubnuorteka Elec.ru



OnekTpoTexHuyeckas bubnuorteka Elec.ru

FOCT IEC 61843-21-2014

Ta6bnuua 16 - [lpegnoytuTesibHble 3HayeHUs TemnepaTtyp W A/MTENbHOCTU BO3AeNcTBUA AN
LMKINYECKNX NCMNbITaHWU OKpyXaroLlen cpegoi
BepxHsasa npegenbHas HuxHAs npegenbHas [OnutenbHocTb
LUuknbl o o
Temneparypa (I',). °C Temneparypa (I',). °C LMK/IOB, AEHb
Linkn A - pucyHok 14 32 +2 4+2 30
Linkn B - pucyHok 15
(IEC 60068-2-30 (6.3.3. 40 £2nn 50 £ 2 253 5
BapuaHT 2)

Bo Bpems 3TOr0 MCNbITAHWA Ha HEro BO34ENCTBYIOT MOCPEACTBOM reHepaTopa HarpshkeHnem
XOJI0CTOr0 X04a NepeMeHHOro Toka ¢ nogadyeli TOKOB KOPOTKOrO 3aMblkaHWs Mo Tabnvue 5.

Mpu BbIGOpEe UMKNa A KaxAbli AeHb B TeYeHue NATU Nocnefyowmx AHer nogarT ABa UMMy/ibca TOKa,
Danee - ABa AHA naysa. lNpu Bbibope uukia 8 ABa MMMy/bca TOKa NOAAOT B NEPBbIA U NOCNEAHUA OHW
TeMnepaTtypHoOro uukna. MNpuyem, B KaxXAbll AeHb, KOrga nofatoT UMMYybC, OAMH UMMY/IbC MoAarT npu
BepxHeli npefenbHoit Temnepatype [,, Apyro uMMMynbC - NpU HWXHen npeaenbHon Temnepatype [,.
Bbl6paHHbIX Mo Tabnuue 16. Vimaynbcbl nojatoT B npefenax 1 4 OT cepefVHbl BPEMEHU 3a[epXKu npu
HWKHEN 1 BepxHel npegenbHbIX Temnepatypax. VIMAy/AbCbl NepeMeHHOro Toka nogaroT B npegesnax 1 4 oT
cepeAvHbl BPEMEHWN 3a[lepXKU MPU HWKHEN N BepxHel npefefibHbIX TemnepaTtypax. [aHHyio npouenypy
NOBTOPAIOT A0 3aBepLUeHNs uuKna.

Y3WIM ncnbIThiBalOT B UCMbLITATE/IbHOM LEenuM No PUCYHKY 13. N Ha NPOTSXKEHMW UCTbITATeNIbHOIO LMKIa
K HeMy nojalwT NuTaHWe OT MCTOYHMKA MOCTOSAHHOrO Toka. Kak MosoXuTenbHbI, Tak U oTpuuatesbHbIi
YPOBEHb WCTOYHMKa MOCTOSAHHOIO TOKa He [OJDKEH MpeBblllaTb HOMUHa/IbHOE HarnpshkeHue, ykasaHHoe e
5.2.1.1. Mpwu nogayve nepemeHHOro Toka Y3 A0/1KHO 6bITb OTKNHOYEHO OT UCTOYHMKA MOCTOSAHHOIO TOKa.

HanpshkeHne orpaHnyeHus umMnysnbca NePeMEHHOro ToKa MU3MEPAIOT MpU nojaye Kaxaoro umnynbca
Toka. ConpoTuBNEHNEe U30NALMN N3MEPAIOT B TeyeHMe 1 4 nocrie nojavm Kakaoro Mmnysibca rnepemMeHHoro
Toka. Ecnm usBecTtHO, 4TO Y3WUI 4yBCTBUTENILHO K MOJISIPHOCTUM WCTOYHMKA TMOCTOSAHHOTO TOKa, Ha
COMNPOTUBJ/IEHME N30JIALMN €r0 UCTbITLIBAIOT C NOJIOXUTENIbHOM N OTPULATENIBHOR NOSIAPHOCTAMM.

8 TeyeHme 1 4 noOcCNe OKOHYAHUA LUK/IMYECKOTO WCMbITaHUA YHKUUA OrpaHMyeHns HarnpshkeHus

AOJ/DKHa COOTBETCTBOBAaTb Tpe6OBaHMF|M K HanpsaXeHnkw orpaHndyeHna wmMnysibca W CONpPOTUBJ/IEHUIO
n3onaunn.

6.5 MNprnemo-caaToyHble NcnblTaHuA
Mpremo-caaTouvHbIe UCMbITaHUs MPOBOAAT MO COMMallEHNI0 MeXAy U3roTOBUTENIEM U MOTPebUTenem.
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0. Oi. 02 - ocuunnorpadbl: E. Eii Er - UCTOYHUKM HANPSXEHUsI NOCTOSIHHOTO UM MNEepPeMEeHHOro ToKa;
6 - reHepatop wumnynbcos; /E - wusonupylowmin anemeHt; R* R,;. Ry, - aKkTuBHble (HENHAYKTUBHbIE)
conpotuBnenus: D. O, 0, - gMoApbl, NpMMeHsieMble B UCTOYHMKAX MOCTOSAHHOIO TOKa, B MICTOYHUKAX
NepeMeHHOro ToKa MNPUMEHAIOT 3/1EMEHTbI PasBA3KW; V - KOMIMOHEHT oOrpaHuvyeHus Hanpsbkenus: V. /| -
KOMMOHEHTbl OrpaHUYeHUsa HanpskeHUs Wan KOMOWHauMSA KOMMOHEHTOB OrpaHUYeHUs HanpskeHus W
KOMMOHEHTOB orpaHuyeHnsa Toka: X1. X2 - BbiBoAbl nutaHna; Y1. Y2 - 3awmuieHHble BbIBOAbI nuTaHus; C -

o6 BbIBOA,

PrcyHOK 2 - VicnbiTaTesibHbIE LENKW A/151 MPOBEPKU BPEMEHN BOCCTAHOB/IEHUS MMMY/IbCOB
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A. A\. A2 - amnepmeTpbl: E - UICTOUYHMK HanpspkeHUss NnepeMeHHOro Toka: /?«. Ry, 1, R2 - akTuBHbIe
conpoTuBneHus; V - KOMANOHEHT OrpaHNYeHNS HANPSHXKEHWST; V. / - KOMNOHEHTbI OrpaHN4YeHns
HaNpPsHKeHUS UM KOMOMHALUUA KOMIMOHEHTOB OrpaHUYeHusi HanpshkeHUs U KOMMOHEHTOB OrpaHM4YeHUs TOKa,
X1. X2 - BbiBOAbI NUTaHus; Y1. Y2 - 3awuuieHHble BbiBOAbl MnTaHusA; C - 06LWKiA BbIBOA,

PucyHok 3 - VicnibiTaTeslbHble LENW A/151 NMPOBEPKU YCTOMUYMBOCTY K BO3AECTBMIO NepeMeHHOro ToKa 1
pexvMa NoBpexaeHusi NPU nepeHanpsikeHnn
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nmMnynbcoB: G - reHepatop umnysnbcoB: CD - pacnpegenutenb Toka: C - 06WWii BbIBOA: Y - KOMMOHEHT
orpaHuyeHns HanpskeHus: V. | - KOMMNOHEHTbl OrpaHMYeHUs HanpsHXeHUs WM KOMOWHAUMSA KOMMOHEHTOB
OrpaHNYeHNst HamnpshKeHUS U KOMMOHEHTOB oOrpaHmyeHms Toka: X1. X2 - BbiBOoAbl NuTaHus: Y1. Y2 -
3alMLeHHble BbIBOAbI NMUTaHNUA.
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orpaHuyeHus Toka: Xl. X2 - BbiBoAbl MnTaHus: Y1. Y2- 3awmiieHHble BbIBOAbl NuTaHus; C - 06wunii BbIBOL,

PucyHok 5 - VicnbiTaTesibHbIe Leny 4715 NPOBEePKM HOMUHA/ILHOTO TOKa, Noc/ieA0BaTelbHOro
COMpoTUBNEHUS, BPEMeHN cpabaTbiBaHWs, BPEMEHN BO3BpaTa TOKa, MakCUMaslbHOI0 HanpshXeHus
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¥2

X2 v.s

¥

0. Oi. 02 - ocumnnorpadbl; G - reHepaTop MMNYNbLCOB; V- KOMMOHEHT OrpaHUYeHUs HanpsbkeHus; V,
| - KOMMOHEHTbI OrpaHUYEHUS HaMNPsSHKEHUS WU KOMOWHALUMSA KOMMOHEHTOB OFPaHUYeHUs HanpshKeHUs U
KOMMOHEHTOB orpaHuyeHmsa Toka: Xf. X2 - BbiBoAbl NuTaHma: Y1. Y2 - 3awmuleHHble BbIBOAbI NuTaHus: C -
06LWWin BbIBOA.
PUcyHOK 7 - VicnbiTaTeNnbHble LENU A/1si NPOBEpPKM YCTORUMBOCTU K BO34€NCTBUIO MMMY/1bCOB

O
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B
<! é °)
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Wt e

N - ceTeBoOI1 aHa/IM3aTopP: B - CUMMETPUPYHOLLMIT TpaHcdopmaTop.
PUcyHOK 8 - MicnbiTaTesbHbIe Lenu Ansi NPOBEPKU NOTEPb NpY BBOAE

B
N ~
ad ( ; vann 21

N - ceteBoW aHanmzatop; R - oTpaxawwwmii MocTuK; B - cummeTpupytowmii TpaHcdopmartop; Z1 -
nosiHoe conpoTusneHne Bobisoga 100 nnv 120. nnn 150 Om
PucyHok 9 - VicnbITatenbHasa uenb /19 NPOBEPKU BO3BPATHbIX MOTeEPb
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V,, - HanpsbkeHne nomex obuwero Buaa (NpoAonbHoe): V., - pe3ynbTupylollee HanpshkeHue
ovdpdpbepeHumnansbHoro Buga (metannndeckoe); Z1. Z2 - nonHble CONpPOTUBMAEHUA BbIBOAOB: V - KOMMOHEHT
orpaHuyeHus HanpsbkeHus: V. | - KOMMNOHEHTbI OrpaHUYyeHns HanpsXXeHns uUan KoMOuHauuss KOMMOHEHTOB

OrpaHUYeHnst HamnpsbKeHWss M KOMMOHEHTOB oOrpaHuyeHus Toka. Xf. X2 - BbiBogbl nuTaHus; Y1. Y2-
JalMLLEHHBbIE BbIBOABI NUTaHMS; C - 06WNIA BbIBOA,

PrcyHok 10 - cnbltatenibHble Lenu ans NpoBepKM NPoAosIbHOro GanaHca
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T - KN B Tectep: V- KOMAOHEHT OrpaHnyeHns HanpskeHusi: V. | - KOMNOHEHTbI orpaHn4eHns
HanpPsXXeHUst UM KOMBUHAaUNA KOMMOHEHTOB OrpaHNYeHNs HanpPs>KeHUs U1 KOMNOHEHTOB OrPaHUYeHns TOKa:
X1. X2- BbiBOAbI NuTaHus: Y1. Y2 - 3aumuieHHble BbIBOAbI NUTaHus: C - 061Wnii BbIBOS,

PucyHok 11 - VicnbiTaTenbHas Lenb 4715 NpoBepkn KoaddmumneHTa norpewHocTn 6umT (KMB)
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MocTuK, ynpasnsiemblii guogamm

C - 06Wwuit; ' - MHOMBUAYa/IbHbIN 3aWMTHbBIA 3/1EMEHT; 2 - 0OWMWIA 3aLUTHbIM 3/TIEMEHT.

PucyHok 16 - MpuMepbl MHOTOBbIBOAHBLIX Y3UI ¢ 0g4HMM 06LWUM 3aUTHBIM 3/1EMEHTOM
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MpunoxeHne A
(cnpaBoy4Hoe)

YcTpoiicTBa ¢ TOKOOrpaHNYMBaoLWMMM KOMIOHEHTaMM

KoHthurypauum yCTpoOWCTB C MWCKIHOUYUTENIbHO TOKOOTPaHM4YMBalOWMMN KOMMOHEHTaMU MoKa3aHbl Ha
pucyHke A.l. Takoe YCTPOWCTBO WCMbITbIBAlOT Ha COOTBETCTBME MpPUEM/IEMbIM TpeboBaHusaM 5.2.2.
VICTOYHMK HanpshkeHusi, NMPUMEHSIEMbI B COOTBETCTBUM C 6.2.2. AO/HKEH MMETb NapameTpbl MeHbLUME WU
paBHblE MaKCUMa/IbHOMY HarnpsPKeHUIO OTK/THOYEHUS, YyKa3aHHOMY W3roToBUTEsIEM. YCTPOWCTBO TOKOBOWA
3alWnTbl AO/MKHO ObITb Takke MNOABEPrHYTO MCMbITaHMAM No 6.3 M BbIGOPOYHO wUCHbITaHMAM Mo 6.2.3

corniacHo HasHa4yeHwuto.

Xl o0— I +—o Ff

A.13 - [lsyxam80AHON TOKOOTPAHUSNTEN

X1 O I 0 Y1

!

A.lb - TpexBbIBOAHOI TOKOOrpPaHUUNTE b

- o Y1l

) VA S— —0 Y2

A. 1c - YeTblpexBbIBOAHOW TOKOOrpaHN4nTE b

X1 o— 7 —o Y1
X2 o— —o Y2
C

A.ld - MATMBbLIBOAHO TOKOOrpaHU4NTENb

/ - TOKOOrpaHuumBaloLme KOMNoHeHTbl; X1. X2- BbiBOAbI NUTaHusA; YT. Y2 - 3al1LieHHble BbIBOAbI
nutaHusa: C - o6wWwmin BbIBOS,
PrcyHok A.1 - KoHdourypauum yCTPOACTB C UCKNHOUYMTETbHO TOKOOTPaHNYMBAIOLWMMN KOMIMOHEHTaMM
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MpunoxeHne B
CBobogHo

MpunoxeHune C
CBobogHo

Mpwnoxexve D
(cnpaBo4HoOEe)

TOYHOCTb U3MEepEHNiA

IEC 61083-1 ycTaHaB/MBaeT TOYHOCTb MW3MEPEeHWi AN aHa/loroBbIX W LUGPOBLIX WMMYbCHbIX
perncTpmpyowmx npubopos, Hanpumep uUudpoBble ocuunnorpadbl € MNpobHUMKamK. Bpemsi pasroHa
aHaoroBbIX LMMPOBLIX NPNUGOPOB B MNATbL pPa3 MeHblle, YeM BPeMsi HapacTaHus CurHana. 3To rapaHTupyet
MeHee 4YeM 2 % nNOrpewHoOCTb BPEMEHW pasroHa Ha pgucrnniee. LudposBble perncrpupytowme npnéopbl
[OMKHbI MMeTb nepunofbl Bbl6OPKM He MeHee 30 / 7x. rgae T, - uvHTepBan M3MepsieMOro BpeMeHMU.
HomuHanbHOe pa3pelleHne OTK/IOHEHUS HaTypasibHOW BennunHbl 0.4 % (2** OTKIOHEHUs HaTypasibHO
BE/IMYUHBbI) pPEeKOMeHAyeTCsA A1 WCMbITaHWA, ecnu OueHKe nogsexar TO/IbKO napamMeTpbl nmnynbca. Ans
onpefennTesibHbIX  UCMbITAHUMA, KOTOpble TPebyloT CcpaBHEHWEe 3anuceil, [O/HKHO MCNo/sb30BaTbCs
HOMVHa/IbHOEe paspelleHne OTKIOHEHUS HaTypasibHOl BennumHbl 0.2 % (29 OTK/IOHEHWS HaTypasibHOM
BeNuuuHbl). |EC 61083-1 Takke NpuUBOAUT  AONOJSIHUTE/IbHblE MapameTpbl  MOrpewHocTer  Ans
cneundmyeckux hopm BOJSIHbI.
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MpunoxeHne E
(cnpaBo4Hoe)

OnpepgeneHne CKBO3HOro Toka (/,)

Onsa onpepeneHns MakCUMa/lbHOTO CKBO3HOrO TOKa Ha BbIXOAHbIX BbiBogax Y3UI BBOAHbIE BbIBOAbI
noasepraroT BO3AENCTBMIO UCMbITATE/IbHOIO MMMy/bca No Tabnvue 3. M3mepsatoT oOopMy BOJIHbI BbIXO4HOTO
TOKa B KOPOTKOM 3aMblkaHun (pucyHku E.1 - E.6). Ecnu namepeHHas dpopma BOJSIHbl COOTBETCTBYeET dhopme
BO/IHbI MO Tabnuue 3. Toraa 3HauveHve /, onpefensieTcsl MUKOBbIM 3HAYEHMEM W3MEPEHHOro Toka. Ecnu
n3MepeHHast (hopmMa BOJIHbI OTK/IOHSETCA OT NMpPUBEAEHHOW B Tabsvue 3. Torga MOXHO MPeanosioXnTb, UYTO
Ha pucyHkax 1b - If n3mepeHHbI MakcuManbHbIi TOK cooTBeTcTByeT 1, Ha pucyHke la !, paBeH TOKy
KOPOTKOrO 3amblKaHUA reHepatopa. UTobbl caenaTb TOYHbIA pacyeT KoopaviHaumn, HeEO6XOAMMO MPUMEHUTb
MeTOo/ CKBO3HOI aHeprun (cm. IEC. 61643-12 (pa3gen F.5) nnun IEC 62305-4 (pasgen C.4)).

JaHHoe onpegeneHne CKBO3HOIO TOKa MPUMEHSAIOT AN pacyeta koopauHauuun Y3WM (cm. pucyHok E.1
IEC 61643-22).

Ecnu ykasaHO HECKOJ/IbKO WCMNbITaTe/IbHbIX WMMY/bCOB, TO A/18 KaXA0ro WMMy/bca YyKasbiBakT
MaKcuMasibHble 3HayeHus u /.. B 3aBucumocty oT Tuna Y3WUM (cm. pasgen 1.2) BbloupatoT UcnbiTaHWe Mo
crefyrowmnm nepeymcneHmsam a). b) nnm c):

a) acuMMmeTpu4yHaa nojadva McnblTaTeNbHbIX UMMY/bCOB AN onpegeneHns 4> anddepeHunanbHOro
BuAa (CM. pucyHok E.1). cnbiTaTeNbHbIi MMY/IbC NOAAIOT Ha BXOAHYO CTOPOHY Y3UIT;

b) HecUMMeTpMYHasi nogaya MWcChnblTaTeNbHbIX MMMY/ILCOB A/ onpegesieHns obuwero Buaa (CMm.
pUCYHOK E.2). icnbITaTeNbHbIN MMNYbC NOAAI0T HA BXOAHYHO CTOPOHY Y3UIT;

C) CUMMeTpUYHas nogadva WUcCMbITaTe/IbHbIX VUMMY/NLCOB AR onpegenenvs 1, auddepeHumnanibHOro
Bnga (CM. pucyHok E.3). cnbiTaTenbHbIA MMMOYAbC nogaloT pacnpegenuteniem Toka (1 : 2) Ha BXOAHOM
CTOpOHe Y3UI;

d) acummeTpuuHas nojada WCMbITATENbHLIX UMMNY/ILCOB AN onpefeneHns /, AndpepeHumansHoro
BuAa (CM. pucyHok E.4). icnbiTaTenbHbIli MMNYbC NOAAIT Ha BXOLHYIO CTOPOHY Y3UIT;

e) CcuMMeTpuyHas nojada MCMbITaTeNIbHbIX WMMNY/ILCOB Ans onpefeneHns 1, obuwero Bupga (cm.
pucyHok E.S). VcnbiTaTenbHbIN MNYAbLC NOAAt0T pacnpegenntenem Toka (1: 2) Ha BXogHOW cTopoHe Y3UIT;

f) cummeTpryHan nopaqa ucnbiTateslbHbIX UMMNY/ILCOB A1 onpeaenexus /, obwero Buaa (CM. pUcyHOK
E.5). MicnbiTaTeNbHbIA MMNy/bC NogatoT pacnpegenurenem Toka (1: n) Ha BXxogHol ctopoHe Y3UI.

X1

c® W LA

X2

PucyHok E.1 - OnpegeneHne cKBO3HOIo Toka AnddepeHumyanibHoro smaa

MpumeyvaHue -3Ha4EHME /, COOTBETCTBYET UMMy ILCHOMY TOKY FreHeparopa.
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PucyHok E.2 - OnpegeneHne CKBO3HOro Toka 06Lero suga
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S

]

J3aui

(Pucgnox 1c)

c v

X:l

PucyHok E.3 - OnpefgeneHne CKBO3HOIo Toka agudpdhepeHLumanbHOro Buaa

X1

X2

g3un
(Pucgnox 1d)

Y1

Y2

PucyHok E.4 - OnpegeneHne cCKBO3HOro Toka AnddhepeHumanibHOro Bnga
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YIUIl
(Pucyrox le)

X2 y2
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&

PucyHok E.5 - OnpegeneHne MakCMMasibHOro CKBO3HOMO Toka o6Lero Buaa

X1 ¥1
¥Y2
CcD Y3ul
Xre (Pucygsox 1f) Vn
G ¢ i GD

PucyHok E.6 - OnpegeneHne CKBO3HOIo TOka 06Lero BMaa 419 MHOTOBbIBOAHbIX Y3UI
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MpwunoxeHne F
(cnpaBo4Hoe)

OcHoBHble KoHpurypauuv ansi usmepenusi C/,
X1

N

] 1
— < |—0
§

- -~

X2
X1 Y1 X1
—o— v,/ —9 o —
N M TN\ o | Vi [
| l X2 _l
|

~_ X1 _lgu AN ~ Vi,
: v | Up : X | | | n
X2 Y2 , _l

C

MpwumeuyaHwNe 1-XAunXA-coeamHeHNs UMMY/IbCHONO reHepaTopa, KOTopble NnocriefosaresIbHoO
CoefVHeHbI C Napoli BbIBOAOB, 06pa3oBaHHbIX X1, X2-Xn.

MpumeuvaHwue 2-YAnVB CcoeauHSIOT C Napoii BbIBOAOB Y. COOTBETCTBYHOLLMM Mapam BbIBOAOB X A/15
vavepeHnsiU .

MpumMmedvaHue 3-Bo3moxHOe coeanHeHVE C BbIBOAOM C. MPUMEHSIEMOE B UCTIbITaTe/IbHbIX YCTaHOBKaX Mo
peEKOMEHAALIMSAM MEXAYHaAPOAHOrO Coro3a ariektpocssiav (ITU-T).

PucyHok F.1 - l3amepeHue no pucyHky 1 Y3UI auddhepeHumanibHOro Buaa

X1
|
V —C Up
|
X2

YA

YB
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NMpumeyaHue 4- 4,-R,-pe3ncTopbl, yNpaBstoLLyEe MMY/IbCHBIM TOKOM {MOTyT GbITb BHYTPEHHUMU 1

BHELUHUMM).

PucyHok F.2 - VicnbiTaTeNlbHas ycTaHOBKa NO PpeEKOMeHAALNSM MeXAyHapo4HOro cotosa anekrpocssasn (ITU-
T) oNa namepeHus 1, Kk BbiBOAY C B Y3 o6uero Buga
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(pekomeHayemoe)

Ocob6as yCTOYMBOCTb TENNEKOMMYHUKALMOHHbIX CUCTEM

Oco6as ycTon4unBOCTb MOXET NoTpeboBaTbCA, Koraa ceteBble Y3 He MOryT 6bITb YCTaHOB/IEHbI U
CBSA3b MeXAY CEeTSAMU U CUCTEMaMM TE/IEKOMMYHMKaUWN HEe MOXET ObITb AOCTUTHYTA.

Hanpumep, cornacHo PekoMeHaaunsim MexxayHapogHoro cotosa anektpocssasu (ITU-T K.44)
notpedyeTcsa UmnynbLC B.2 Npu X0/10CTOM HanpshXeHn 13 KB 1 Toke KOPOTKOro 3amMblikaHus 325 A.

MpunoxeHve JA
(cnpaBo4HoOe)

CBefieHNs1 O COOTBETCTBUMN MEXIOCYAAPCTBEHHbIX CTaHAAPTOB CCbI/IOYHbLIM
MeXAyHapoaHbIM (permoHasibHbIM) cCTaHAapTam

Ta6nuuya OA.1-CBefeHNs 0 COOTBETCTBUN MEXIOCYAaPCTBEHHbIX CTAHAAPTOB CChI/IOYHbIM

MexayHapoaHbIM CTaHAapTam

rnoxapoonacHocTb. YacTtb 2. MeTtoabl

0O603Ha4veHne N HaMeHoBaHme CreneHb O603Ha4vyeHne 1 HaMmeHoBaHue
MeXxayHapoaHOro ctaHgapra COOTBETCTBUA MEXrocygapCcTBEHHOro cTaHaapTa
(MexayHapoAHOro AoKyMeHTa)
IEC 60050(702)11992 *
MexayHapoaHbIi
3/1EKTPOTEXHUYECKNIA crioBapsb.
FnaBa 702: KonebaHusi, cuUrHasibl u
CBs3aHHble C HIMM YCTPOlicTBa
IEC 60050(726)11982
MexayHapoaHbIi
3/1EKTPOTEXHNYECKUI croBapb.
FnaBa  726: NuHun CBA3U 7
BOJIHOBO/bl
IEC 60060-1:1989 MeTtogbl
WCNbITaHU BbICOKAM HanpshXeHneM.
Yactb 1. O6wume onpegeneHvs u
TpeboBaHMs K UCMbITaHUSM
IEC 60068-2-30:1980 WcnbiTaHna Ha HOT FOCT 28216-89 (M3K 68-2-30-87)
BO34ENCTBUS BHEWHUX (¢oakTOpOB. OCHOBHbIE METOAbI UCMbITAHUI Ha
Yactb 2. WcnbiTaHma. VcnbitaHne Db BO3A€elcTBME BHELWHNX (hakTopoB. YacTb 2.
N PYKOBOACTBO:. BnaxHoe Tensno, VMcnbiTaHus. VicnbiTaHne Db 1 pykoBoACTBO:
umknyeckoe (12*12 - yacoBOW LK) BnaxHoe Tenno, ymkanyeckoe (12 * 12
4acoBOI LK)
IEC 60529 CTeneHun 3aWmThl, oT FOCT 14254-96 (M3K 60529-1989)
obecrneumBaemble kKopnycamun (Kopg CTteneHu 3awuTbl, o6ecnevynBaemble
IP) o6ono4vkamu (Kog IP)
IEC 60695-2-1/1:1994 VcnbiTaHne Ha 0T FOCT 27483-87 VicnblTaHUA Ha

rnoXapoonacHoCcTb. MeToAbl ucn bITaHWN.

ucnbiTaHnin.  Pasgen  1l/nuet 1. VicnbiTaHnsa HarpeTol NPOBOIOKON
McnbiTaHWA  KOHEYHOro  NpoayKTa

packasieHHOW npoBoOsioKoW. ObLwme

TpeboBaHusA

IEC 60950:1999 BbesonacHocTb

ob6opyaoBaHus MHOPMAaLMOHHbIX

TeXHO0rni
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0O603HavYeHne N HaMeHoBaHMe
MeXAyHapoHOro ctaHaapTa
(MexayHapoAHOro AOKYMeHTa)

CrteneHb
COOTBETCTBUSA

O603Ha4YeHne u HamMmeHoBaHne
MEeXrocyapCTBEHHOIO cTaHAapTa

IEC 60999-1 YcTtpoiicTBa
coefINHUTESIbHbIE. MegHble
3/1eKTPONpPOBOAA. T peboBaHus
6e3onacHoCTn K BMHTOBbIM n
0e3BNHTOBbIM 3axumam. Yacte 1.
Obwme N 4YacTHble TpeboBaHUA K
3aKnMaM a1 NpoOBOAOB Ce4vYeHneM
oT 0.2 MM2 ao 35 MM2
(BK/1HOUUTE/IBHO)

IEC 61000-4-5:2005
dneKkTpomarHMTHass COBMECTUMOCTb.
YUacTb 4: MeTOAUKM WCMbITaHU 1
navepeHunii. Pasgen 5: WcnbiTaHne
Ha HEBOCNPUMMYMBOCTL K BblGpOCY
HanpsHKeHns

oT

[OCT 30804.4.5-2002 CoBMeCTUMOCTb
TEXHUYECKMX CPeACTB a/1eKTPOMarHuTHas.

YCTONYMBOCTb K MUKPOCEKYHAHbIM
MMMNYNbCHbIM MOMeXaM 60/1bLLUON SHEePrUMn.
TpeboBaHWA N MeTOAbI UCMbITaHUN

IEC 61083-1 Annapartypa "
nporpaMmmHoe obecneyeHwe,
npuMeHsieMble npu MCNbITaAHNAX
MMMy/IbCaMn BbICOKOIO HarpshkeHus.

YacTb 1. TpeboBaHUs K annapaType

IEC 61180-1:1992 TexHunka
VCMbITaHNA BbICOKMM HanpshKeHUeM
HN3KOBOJIbTHOIO ob6opynoBaHus.
YacTb 1. Onpepenenuns, TpeboBaHus
K UCMbITaHMIO 1 npoueaype

HOT

FOCT 30032.1-93 TexHMKa UcrnbITaHWi
BbICOKUM HanpshkeHneMm. YacTb 1. Obwme
ornpegesieHns n TpeboBaHns K UCMbITAHUAM

IEC 61643-1 YcTtpolicTBa 3awmTbl OT
nepeHanps>KeHN HU3KOBOJIbTHbIE.
Yactb 1l1. YcTpoicTtBa 3awmTbl OT
nepeHanpshkeHWin, MNoAcoeANHEHHble
K HN3KOBOJIbTHbIM cucrtemMam
pacnpegenieHus 31EKTPO3HEPIUN.
TpeboBaHWA N MeTOAbl UCMbITAHUI

IEC 61643-11:2011 YcTpoiicTtea
3anThbl oT nepeHanpshKeHN
HN3KOBOJIbTHbIE. Yactb 11.
YcTtpoiictBa 3aWmnThbl oT
nepeHanpsbkeHnin, nNoAcoeMHEHHbIe
K HV3KOBOJIbTHbIM cuctemam
pacnpeneneHus 3M1EKTPO3HEPrun.
TpeboBaHNA N MeTOAbI UCMIbITAHUN

IEC 61643-22:2004 YcTpolicTBa
3aWmnThbI oT nepeHanpskeHuin
HU3KOBOJIbTHbIE. Yactb 22.
YcTpoiicTBa 3aWnThbI oT
nepeHanpsHKeHni, CcBA3aHHble c
TeNeKOMMYHUKaAUVOHHbIMUA 7
CUTHa/IbHbIMU  ceTaMU.  [MpuHUUNbI
BblbOpa 1 NpMeHeHUs1

ITU-T PekomeHpauma MC3 K.44:
2003 VicnbiTaHns Ha yCTOMYMBOCTb
Te/IEKOMMYHUKaLMOHHOIO
o60pyaoBaHMs. NogBEPraeMoro
BO34EeCTBUIO NepeHanps>xeHnn n
CBepXTOKOB. OCHOBHbIe
pekomeHpaumm
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OCT IEC 61843-21-2014

OKoOHYaHue Tabanubl AA.1
O603HavYeHVe U HaMMeHoBaHVe CTeneHb O603HavyeHne U HaMMeHoBaHue
MeXAyHapoaHOoro ctaHgapTa COOTBETCTBUSA MEeXrocyapCTBEHHOro cTaHaapTa
(MexayHapoHOro AoKyMeHTa)
ITU-T PekomeHpaunma MC3S K.55:
2002. TpeboBaHus, KacatoLmecs
nepeHanpsbkeHUst M CBepPXToka A/

BbIBOJOB coegnHuTenen co

CMeLleHNeM 1U301ALNN

ITU-T PekomeHaaLms :
MexayHapoaHoro Coto3a

ONeKTpocBA3n (MC93) K.82.

XapakTepucTuKkm 7 napameTpbl

nonynpoBOAHNKOBBLIX n
CamMoBOCCTaHaB/IMBaloLLNXCA

cpeacTB 3anThbl

Te/NIEKOMMYHUKaLUMOHHbLIX  YCTaHOBOK
OT CBEPXTOKa
ITU-T PekomeHpgauna MC3 0.9:
1999 N3mepuTenbHbIe yCTpoOCcTBa
ON9 onpefeneHns cTeneHn
pncbanaHca OTHOCUTE/IbHO 3eM

* COOTBETCTBYIOLMIA MEXrocyAapCTBEHHbIA CcTaHOapT OTcyTcTByeT. [0 ero npuHATUA
peKOMEHAYETCA MCMO/b30BaTb MepeBOf Ha PYCCKUA A3blK AaHHONO MEXrocy[apCTBEHHOro craHgapTa
WIN FapMOHU3NPYEMbIA C HUM HaUMOHa/IbHbIN (FOCYAapCTBEHHbIN) CTaHO4APT CTpaHbl, Ha TeppuTOpuUK
KOTOpPO/i MNPUMEHSAETCA HacToAwWwMA  cTaHgapT. MWHdopmauma o Haanuuum nepeBofa [AaHHOro
MeXAYHapoa4HOro crtaHjapTa B HauuOHa/lbHOM (pOHAEe CTaHA4apTOB WM B WHOM MeCcTe, a Takxke
vHcopmauma O  AeCTBUM  Ha  TeppuTopunm  CTpaHbl  COOTBETCTBYIOWErO0  HauMOHaNIbHOIO
(rocypapcTBeHHOro) cTaHgapTa nyb6sMKyeTca B yKasaTessiX HauMoHaslbHbIX  (FOCYyAapCTBEHHbIX)
CTaHOapTOB, W3gaBaeMblX B 3TUX TrocygapcTtBax, a Takke B ceTm WHTepHeT Ha calitax
COOTBETCTBYHOLNX HALMOHA/IbHbIX OPraHoB Mo CTaHA4apTu3aunn.

MpumeuvaHne — B HacToswen Tabnuue MCNOMb30BaHO crefylollee yYcnoBHOe 0603HadeHue
CTeneHn COOTBETCTBUSA CTaHAapPTOB:

* lOT - uaeHTUYHbIE CTaH4ApPThbI.
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FOCT (EC 61643-21-2014

Brnénuorpadus

IEC 60364-5-51:2005 Electrical installations of buildings ¢ Part 5-51: Selection and erection of
electrical equipment - Common rules (3nekTpuyeckne ycTaHOBKM 3AaHuii. YacTb 5-51. BblGOp M MOHTax
anekTpoobopyaoBaHus. O6Lne npasuia)

IEC 60721-3-3:1994 Classification of environmental conditions ¢ Part 3: Classification of groups
of environmental parameters and their severities * Section 3: Stationary use at weatherpnotected locations
(Knaccundpmnkaums ycnosuii okpyxatollen cpegbl. Yactb 3. Knaccudumkaums rpynn napameTpos
OKpy>atoLLeli cpeabl U UX XecTkocTu. Pasgen 3. CTaumoHapHble YCTaHOBKU B MeCTax, 3allMLLEHHbIX OT
NOroAHbIX YC0BUIA)

IEC 61160-1 High-voltage test techniques for low-voltage equipment - Part 1- Definitions, test and
procedure requirements (TexHMKa WCNbITAHUA BbICOKMM HarpsHKeHWeM HU3KOBOJIbTHOIO 0060py[0BaHuA.
YacTtb 1. OnpegeneHns, TpeboBaHMs K UCMbITaHUIO U Npoueaype)

iEC 61643-12 Low-voltage surge protective devices  Part 12: Surge protective devices connected
to low-voltage power distribution systems . Selection and application principles
(YcTpoiicTBa 3awuTbl OT MepeHanpshkeHWn HU3KOBO/IbTHble. YacTb 12. YcTpoicTtBa 3awutbl  OT
nepeHanmeeHmVl, noacoegnHeHHble K HU3KOBOJIbTHbIM CUCTEMaM pacnpegesnieHnAa 3/1EKTPO3Heprnn.
MpuHUMNbI BbIGOpa U NPUMEHEHWS)

IEC 62305-4 Protection against lightning « Part 4: Electrical and electronic systems within
structures (3awmTa OT MONHUK. YacTb 4. Sn1eKTpuyeckne 1 3/1eKTPOHHbIE CUCTEMbI BHYTPU KOHCTPYKLNIA)

ITU-T Recommendation K.65:2011 Overvoltage and overcurrent requirements for termination modules
with contacts for test ports or surge protective devices (PekomeHgauns MC3 K.65: 2011 Tpe6oBaHMSA K
nepeHanpsa>XXeHn N CBEPXTOKY A1A MOAY/IbHbIX BbIBOAOB C KOHTakKTaMn A1 NOPTOB KOHTPO1A U
YCTPOWCTB 3al1Thbl OT MMNY/1bCOB)

YK 621.3.002.5.027.2.006.354 MKC 29.240.10 IDT

KnwoueBble crioBa: yCTpOVICTBa ana 3aunTtbl, TeNNeKOMMYHUKauua, CUrHasindauynsa, nepeHanpsxxeHue,
TOKOOrpaHndmnearwouwime KOMMNOHEHTbI

MognvcaHo B nevarb 19.01.2015. dopmar 60XEA’)».
Yen. neu. n. 6.98. Tnpax 30 3ka. 3a K. 118.

MoArotoBEHO Ha OCHOBE 3/1EKTPOHHOM BEPCUK, NPeA0CTaB/IEHHON pa3paboTumMKoM CTaHaapTa

OIYT «CTAHOAPT U V1 OPM»
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