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WHdopmaunsi o BBefeHUn B AelicTBMe (NpekpalieHun AeicTBuUS) HACTOSWEro cradgapTa 1 nsme-
HEHWI K HEMY Ha TeppuTOpUM YKasaHHbIX Bbllle rocyfapcTB NybanKyeTCS B yKazaTenax HalMoHaNbHbIX
cTaHapToB, N3jaBaeMbiX B 3TUX rocygapcTBax, a Takke B ceTu VIHTepHeT Ha caiiTax coOOTBeTCTBY-
HOLLUX HAUVOHA/IbHbIX OPraHoB No cTaHAapTu3auuu.

B cnyyae nepecmoTpa, U3MEHEHUS UM OTMEHbl HACTOSLLEero cTaHgapTa CoOOTBeTCTBYLWAan UH-
opmauns 6ygeT onybsvMkoBaHa Ha oduunanibHOM UHTeEpPHeT-caliTe MexXrocyaapcTBEHHOrO coBeTa no
cTaHjapTu3auum, MeTponorum u cepTudukauum B kKaTanore «MexrocygapcTBeHHble CTaH4apTbi»

© IEC, 2020
© OdopmneHne. ®IrbY «NHCTUTYT cTaHgapTmnlaumm», 2024

B Poccuiickoii ®eaepauun HacTosILMA CTaHAapPT He MOXET GbiTb MOMIHOCTLIO WK
YaCTMYHO BOCMPOU3BE/EH, TUPAXMPOBAH M pacnpocTpaHeH B KayecTBe ouuMaibHOro

n3gaHus 6e3 paspelleHns deaepasbHOr0 areHTCTBa Mo TEXHUYECKOMY PerysnpoBaHuio
U MEeTposoruun
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M E X T OCVYAAPG CTUBTEHH HBDB 1 CTAHOAPT

KOOPAMHALNA N3onAaunn and OOPYAOBAHNA
HN3KOBOJIbTHbLIX CUCTEM MANTAHNA

YacTtb 1

MPUHLMMBLI, TPe6OBaHUSA U UCMbITAHUS

Insulation coordination for equipment within low-voltage supply systems.
Part 1. Principles, requirements and tests

[Oata BBegeHna — 2025- 07- 01
C NpaBOM AOCPOYHOTO NPUMeEHEHUs

1 O6nactb NPUMeEHeHnsA

HacTosawmii cTaHgapT ycTaHaBnvMBaeT TpeboBaHUA K KoopAuMHauum m3onsauum ans obopyaoBaHus, nog-
KN4yaemoro K HU3KOBOJIbTHBIM CUCTEMAM NUTaHUA U MMeKLWero HoOMUHanbHoe HanpsbkeHne o 1 000 B ne-
pemMeHHoro Toka unn o 1 500 B NOCTOAHHOIO TOKa BK/HOYUTESIBHO.

HacToawmii ctaHgapT npumMmeHum gns vactoT Ao 30 klu, BKAKUYMTENBHO.

MpumeyaHne 1— TpeboBaHWsA KOOPAMHALMMN U30NALUM AN 0B0PYA0BAHUS HU3KOBO/IbTHBIX CUCTEM MUTaHUS
C HOMVHaU/TbHO YacToTol cBbiwe 30 Ky ykasaHbl B IEC 60664-4.

MprmeuyaHne 2— Bo BHYTPEHHUX Liensix 060pyA0BaHUS MOryT GbiTb 60/1EEe BbICOKME HaMPSHKEHUS.

CTtaHfapT npumeHseTcsa K 060pyAOBaHMi0, npegHasHauYeHHOMY /19 WCMNONb30BaHWSA Ha BbICOTE [0
2 000 ™ Hag ypoOBHEM MOPS U COOAEPXUT MOSCHEHMSA NPU UCMOMBb30BaHNN Ha 60/bWKX BbicoTax (cM. 5.2.3.4).

CTaHfapT coaepxut TpeboBaHUA A1 TEXHUYECKUX KOMUTETOB MO onpefeneHnto Bo3AYyLHbIX 3a30P0B,
nyTei yTeykn n Kputepmes AN TBEPAO/ M30158UNN, B TOM YMCNe METOAbl 3/IEKTPUYECKUX UCMbITaHMI, OTHOCS-
Lmecsa K KoopAamHaunuu U30naumnm.

MuWHUManbHble BO3AYLHbIE 3a30pbl, YKa3aHHble B HACTOSALWEM CTaHgapTe, He MPUMEHSAITCA MPU Hau-
YU MOHU3UPOBAHHbLIX ra3oB. CneuunanbHble TpeboBaHWa A9 TaknxX cayyvyaeB MOTYT yKasblBaTbCs Ha ycMoTpe-
HMe COOTBETCTBYHLLINX TEXHUYECKNX KOMUTETOB.

TpeboBaHMA faHHOro cTaHAapTa He pacnpoCTPaHATCA Ha BO3AYLIHbIE 3a30Pbl U NYTU YTEUKN:

- yepes3 XUAKYI M30AUnto;

- yepes rasoobpasHylo cpefy, VHYH, YEM BO3AYX;

- Yepes cxaTblil BO34YX.

D70 ocHoBoMonarawwWwmii ctaHgapT No 6e3o0nacHOCTU, B KOTOPOM 0C060€ BHMMAaHMe yaenseTcs OCHOB-
HbiIM TpeboBaHMAM 6e30MacHOCTM U B NEPBYK oyepenb nNpefHa3HayeH ANA UCNO/b30BaHUsA TeXHUYEeCKUMU
KoMmuTeTamn npu paspaboTke cTaHAaApTOB B COOTBETCTBUM C MpUHUMNAMU, U3N0XeHHbIMKU B IEC Guide 104 n
ISO/IEC Guide 51.

OfHa ¥3 3aa4 TeXHMYecKoro komuteTa, rge aTo NPMMEeHUMO, MCNOMb30BaTb 3TOT OCHOBOMNOMAralLWwuin
cTaHgapT no 6e30nacHOCTX NpU NOATOTOBKE CBOMX My6AnMKauuid.

OfHako B criyyae OTCYTCTBMUS yKa3aHWS 3HAYEHWI BO3AYLUIHbIX 3a30p0B, MyTel yTeuknm u TpeboBaHwuii
K TBEPAOW M30M5ALUN B COOTBETCTBYIOLLMX CTaHA4ApPTaX Ha NPOAYKLMIO AN B Crlydae OTCYTCTBUSA COOTBETCTBY-
IOWNX CTAHLAPTOB NPUMEHSAEeTCA HacTOAWMIA cTaHAapT.

M3gaHne opuuynanbHoe
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2 HopmaTuBHble CCbI/IKN

B HacToswem cTtaHgapTe MCNosib30BaHbl HOPMATUMBHbLIE CCbIJIKM Ha cnepylime ctaHgapTbl [Ansa gatm-
pPOBaHHbLIX CCbIJIOK MPUMEHSAIOT TOJIbKO yKa3aHHOE u3fgaHue CCbIJIOYHOTo cTaHgapTta, A1 HeAaTUPOBaHHbIX —
nocnegHee usgaHve (Bknw4yasa Bce U3MeHeHUA)]:

IEC 60068-2-2, Environmental testing — Part 2-2: Tests — Tests B: Dry heat (MicnbiTaHua Ha BO3Aeli-
CTBUE BHELWHUX pakTopoB. YacTb 2-2. UcnbiTaHnA. McnbiTaHua B. Cyxoe Tenso)

IEC 60068-2-14:2009*, Environmental testing — Part 2-14: Tests — Test N: Change of temperature
(WUcnbiTaHna Ha BO3aelicTBME BHeWHUX dhaktopos. YacTe 2-14. VcnbiTaHusa. VcnbitaHue N. I3meHeHue Tem-
nepatypsbl)

IEC 60068-2-78, Environmental testing — Part 2-78: Tests — Test Cab: Damp heat, steady state (Mc-
NbITAHUA Ha BO3AelCTBME BHEWHUX paktoposB. YacTb 2-78. WcnbiTaHusa. WcnbiTaHme Cab. BnaxHoe Tenno,
MOCTOSAHHbIN PexXmm)

IEC 60270, High-voltage test techniques — Partial discharge measurements (MeToabl UCNbITAHWNIA Bbl-
COKMM HanpshkeHuem. VMi3MepeHus YyacTU4HbIX pas3psanos)

IEC 61140:2016, Protection against electric shock — Common aspects for installation and equipment
(3awuTa OT NopaxeHna afieKTpuyecknm TokoM. OO6LLMe NOSTOXeHUs ANA YCTaHOBOK U 060pyaoBaHns)

IEC 61180:2016, High-voltage test techniques for low-voltage equipment — Definitions, test and
procedure requirements, test equipment (MeToAbl MCMbITAHWIA BbICOKAMU HANPSHXXEHUAMU HU3KOBOJSIbTHOIO
obopypaosaHua. OnpegenexHns, TpeboBaHNA K UCMbITAHUAM W MPUMEHAEMbIM MeTofaM, UcnbiTatenbHoe 060-
pygoBaHue)

3 TepMuHbI, onpeaeneHns, 0603HaYeHNs U CoKpaLleHWs

B HacToAweM cTaHgapTe NpUMeEHeHbl ciegyloline TepMUHbI C COOTBETCTBYOLWMMN onpefeieHnAMN.

TepmuHonornyeckne 6asbl faHHbIXx nogaepxkn 1ISO n IEC gns ucnonb3oBaHWA B cTaHfapTuM3auuu Ha-
X0AATCA MO cnepywowmnm agpecam:

- Onektponeaus IEC: http://www.electropedia.org/;

- nnatcopma oHnaliH-npocmoTtpa ISO: http://www.iso.org/obp.

3.1 TepMuHbI N onpeaeneHns

3.1.1 HM3KOBOJIbTHaA cuctema nutaHmsa (low-voltage supply system): Bce ycTaHOBKM wau arperarhl,
npegHasHa4veHHble ANA co34aHus, nepegayn U pacnpocTpaHeHUs 3M1eKTPUYECKO IHepruum.

[MCTOUHUK: IEC 60050-601:1985 (TepmunHonornyeckas cratbs 601-01-01), mogndnympoBaHo: 3ame-
HEH TEPMUH «CUCTEMA IHEProCHABXKEHUA» HA «HWU3KOBOJ/IbTHASA CUCTEMA NUTAHUNA»].

3.1.2 anekTpuyeckasa ceTb (mains supply): SnekTpopacnpegenutenibHaa ceTb NEPEMEHHOr0O UAKW no-
CTOSIHHOTO TOKa (BHELLHAA NO OTHOWEHMI0 K 060pyfoBaHUI0), KoTopass obecneynBaeT paboyee nutaHme 060-
pyZLOBaHus.

MpumMeyaHne — DneKTpPUUYECKasi CeTb BKIOUAET B CEOS FOCYAAPCTBEHHbIE UM YaCTHbIe NPEeANPUATUS 1, EC/N
B pamMkax AaHHOro cTaHaapTa He Cor/lacoBaHO MHOE, 3KBUBA/IEHTHbIE UCTOYHUKM MUTAHUSI, Takue Kak MOTOPHbIE 3/1EKTPO-
reHepaTopbl U UCTOYHMKK 6ecnepeboiiHOro NUTaHus.

3.1.3 KoopguHauua mnsonaumun (insulation coordination): B3anmocBs3aHHble XapakTepucTuku m3ons-
Lun 9NeKTpMYecKoro obopyAoBaHNs C yYeTOM OKpyxawLleih MUKpocpeabl U ApYTruxX BAUSIOWNX BO34ENCTBUIA.

[MCTOUHUK: IEC 60050-442:2014 (TepmuHoNorunyeckasa cratba 442-09-01), moandrnumMpoBaHo: 3ame-
HEH TEPMUH «3/IeKTPUYeckas 4acTb» Ha «3/IeKTpUYecKknii» n gobasneHo npumevaxue 1.

MpumeyaHne — BO3AENCTBUA HaNPSHXKEHWUS OMUCLIBAKOTCA XapaKTEPUCTUKAMU TEPMUHOB, YKa3aHHbIX B
3.1.7—3.1.16.

3.1.4 BO3AyLWHbIA 3a30p (clearance): KpaTtuaiiee paccTosiHue No BO3AYyXY MexAay ABYMSI TOKOMPOBO-
OAWMMUN YacTaMu.
[MCTOUHUK: IEC 60050-581:2008 (TepmMuHosiornyeckas crarbs 581-27-76)].

* 3ameHeH Ha |IEC 60068-2-14:2023. OgHako 4151 0HO3HAYHOro coboaeHns TpeboBaHUsA HACTOALLEro ctaHaapTa,
BbIPaXKEHHOrO B aTMPOBAHHON CCbI/IKE, PEKOMEHAYETCS MCMNOMb30BaTh TO/IbKO YKa3aHHOE B 3TOW CCbISIKE U3AaHue.
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3.1.5 nyTb yTeukn (creepage distance): KpaTualiwee paccTtosHMe No NOBEPXHOCTU U3ONALUOHHOIO Ma-
Tepuana Mexagy AByMs TOKONPOBOAAWMMYU YacTAMMU.

[MNCTOUHUK: IEC 60050-151:2001 (TepmuHonornyeckas cratba 151-15-50)].

3.1.6 TBepaas usonauusa (solid insulation): TBepAablii N30NAUNOHHBLIA MaTepuan uan KombuHauusa TBep-
ObIX U30NALMOHHBIX MaTepuanos, PacrnosloKeHHble MexAy ABYMS TOKOMPOBOAALIMMWU 4HaCTAMU WU MexXay
TOKONPOBOASALWEN YaCTbO U KOPNYCOM.

[MCTOUHUWK: IEC 60050-903:2015 (TepmuHonorunyeckasa cratbs 903-04-14), moanduumpoBaHo: npu-
Mep yaasnen].

3.1.7 paboyee HanpsbkeHue (working voltage): Hanbonblwee cpegHekBagpaTuyHoe 3HaYeHMe Hanps-
XEHUA NepeMeHHOro 1M NOCTOAHHOIO ToKa Ha Nt060l KOHKPETHON M30/SUMOHHON YacTu, KOTOpOoe MosBASeT-
cA, Korga obopyfoBaHMe NUTAeTCA HOMUHA/IbHBIM HanpsXeHneM.

MprumevaHne 1— lMepexofHble NEPEHANPSHKEHUS HE YUNTHIBAIOTCS.

MpuMmevyaHne 2 — MPMHUMAOTCS BO BHUMaHVE Kak YC/I0BUSI B PEXMME XOI0CTOrO X044, Tak 1 B pexmme Hop-
Ma/lbHOl paboThbl.

[MCTOUHUWK: IEC 60050-851:2008 (TepmMuHonornyeckan cratbsd 851-12-31)].

3.1.8 ycTtaHOBUBLIeecA paboyee HanpshkeHue (steady-state working voltage): Pabouee HanpshkeHue
nocne npekpaweHns NnepexofHbiX nepeHanpsxeHunii 1 6e3 yueta KpaTKOBPEMEHHbIX U3MEHEHWUI HAMPSXEHNS.

3.1.9 ycTaHOBUBLIeeCcsA NMKOBOE HanpsxeHue (steady-state peak voltage): NMukoBoe 3HavyeHue ycTa-
HOBMBLUETOCS pPaboyero HanpsXeHus.

3.1.10 noBTOpAOWeEecd NUKoBoe HanpsxeHume Urp (recurring peak voltage; Urp): MakcumanbHoe
NMKOBOE 3HayeHWe NepuoauvYeckoin cocTaBnstoweli MOpPMbl BOMHbI HANPS)XeHWs B pe3ysbTaTte UCKaXeHWi
HanpsXXeHns NepeMeHHOro Toka Wan 13-3a Ha/loXKeHUS KOMMNOHEHTOB NEepPEeEMEHHOro Toka Ha HanpshkeHue no-
CTOSIHHOTO TOKa.

MpumeuyaHne — CnyvaiiHble NepeHanpsHKeHWsl, HaNpUMep BO BPEMS PeaKuX NepeksloueHUi, He CUMTarTCs
MOBTOPSIOLLMMNCA NUKOBLIMU HANPSHKEHNSIMMU.

[MCTOUHUK: IEC 60050-442:2014 (TepMuHosiorndyeckas cratbs 442-09-15)].

3.1.11 nepeHanpsixeHne (3NeKTpUYeckoi cuctemsbl) (overvoltage (electrical system)): /llo6oe Hanps-
XeHue, nmerolLee NMKOBOe 3HavYeHune, Npesblllalolee COOTBETCTBYOWEE NUKOBOE 3HAYEHNE MAKCMMasbHOro
yCcTaHOBMBLUErocs paboyero HanpsHKeHUs B YCNOBUAX HOPMasbHOW paboThbl.

3.1.12 BpeMeHHOe nepeHanpsxeHue (temporary overvoltage): MepeHanpsXXeHne Ha NPOMbILINEHHOM
yacToTe CpaBHUTE/IbHO NPOAO/KUTENBHON ANUTENBHOCTN.

[MCTOUHUWK: IEC 60050-614:2016 (TepmuHONornyeckasa cratba 614-03-13), moanduumMpoBaHo: 3ame-
HEH TEPMUH «MNepeHanpsXXeHne NPOMbILWIEHHON YacTOTbl» Ha «NepeHanpsXeHne Ha MPOMbILWIEHHO YacTo-
Te» W yfaneHo npumeyanuve 1J.

3.1.13 nepexoaHoe nepeHanpsixeHue (transient overvoltage): KpaTkoBpeMeHHOe nepeHanpsXeHue
ONNTEeNbHOCTBI0O He 60/1ee HEeCKONTbKUX MUNMNCEKYH[, KonebaTenbHoe unn HekonebaTesibHOe, KakK npaBuno,
6bICTPO 3aTyxakuliee.

[MCTOUHUWK: IEC 60050-614:2016 (TepmuHONornyeckasa cratba 614-03-14), moandunuMpoBaHo: 3ame-
HEeHbl CMoBa «MNepeHanpshHkeHne NPoAO/IKUTENBHOCTbIO» HAa «KpPAaTKOBPEMEHHOE NepeHanpskeHne» u ypane-
Hbl NMpUMeYaHns].

3.1.14 BblaepXnBaemoe HarnpsbkeHue (anekTpuyeckass cuctema) (withstand voltage <in an electrical
system>): HanpshkeHue, npuknagbiBaemoe K ob6pasLy npu onpefesieHHbIX YCN0BUAX UCMbITaHUA, KOTOpoe He
Bbl3blBaeT Npo60s M3015UUN U/MAn NOBEPXHOCTHOIO NMEPEKPbLITUA Ha obpasuye.

3.1.15 nmnynbCHOe BblaepXuBaemoe HanpsikeHue (impulse withstand voltage): Han6onbwee nuko-
BOE 3HaYeHWe MMMY/IbCHOrO HanpshKeHus onpegenieHHon opMbl U NONAPHOCTM, KOTOPOE He Bbi3blBaeT NpPo-
605 M301AUUN B ONpPeSesIEHHbIX YCNOBUAX.

[MCTOYHUK: IEC 60050-442:2014 (TepmuHonormyeckan cratbs 442-09-18), moandnumpoBaHo: 3ame-
HEH TEPMUH «NpeAnucaHHOe» Ha «onpefesieHHoe»].

3.1.16 BpeMeHHOe BblaepxnBaemoe nepeHanpseHune (temporary withstand overvoltage): Han6onb-
lee cpefHekBagpaTuyHOe 3HayYeHMe BPEMEHHOr0 nepeHanpsHkKeHus, KOTopoe He Bbi3biBaeT Npob6os nsons-
LuM B YKa3aHHbIX yC0BUSAX.

[MCTOYUHUK: IEC 60050-442:2014 (TepMmuHonornyeckasa cratba 442-09-19)].
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3.1.17 HoMUHaNIbHOe HanpsxeHue Un (o6opyposaHue) (rated voltage, Un, <of equipment): 3HayeHue
HanpsHXeHus, yCcTaHOBJIEHHOE WU3roTOBUTENEeM, KOMMOHEHTa, YCTpoliicTBa uan obopyfoBaHus, K KOTOPOMY OT-
HocATcA pabouune u aKcnayaTauMoHHbIe XapaKkTepucTUKu.

MpumeyaHune — O6GopyaoBaHWE MOXET UMETb 60/iblle OAHOT0 HOMWHASIBHOTO 3HAYEHWUS HAMPSHKEHWUST Wn
MOXET VMETb Ananas3oH HOMUHAIbHbIX HANPSHKEHWIA.

[MCTOUHUK: IEC 60050-442:2014 (TepmuHoNorunyeckasa cratbs 442-09-10), mogndnympoBaHo: 3ame-
HEH TEPMWUH «HOMMWHA/IbHOE 3HAYEHNE HAMNPSXEHUA» HA «3HAYEHUE HANPSXEHUA» U ydaneHo npumevaHne 2.

3.1.18 HOMUHa/IbHOE HanpsxeHwue nsonauunm L (rated insulation voltage; L): 3HavyeHue cpegHeksa-
ApPaTUYHOTO BbIAEPXKMBAEMOrO HaMpPsKeHWsi, yCTaHOBMIEHHOE M3roToBUTENIEM, 060PYAOBAHUSA WM €r0 YacTw,
xXapakTepusyouiee 3afaHHy0 (4NMTENbHY0) BblAEPXMBAIOLLYIO CNOCOBHOCTb €r0 U30/ISALUN.

MpumedyaHne — HOMUHANbHOE HaMpPsXKEHVE U30M1ALUMU PaBHO WM NPEBLILIAET HOMUHA/ILHOE HamnpshkeHue
060pya0BaHNs, KOTOPOE B NEPBYI0 0Yepeb CBA3AHO C er0 (DYHKUMOHAIbHLIMI XapakTepUCTUKamm.

[MCTOUHUMK: IEC 60050-312:2014 (TepmuHonormyeckas crtatba 312-06-02), moauduumpoBaHo:
6611 gob6aBneH CUMBOJ, B ONpefesieHUM 3aMeHeHbl C/I0Ba: «HOMUHa/IbHOE 3HauyeHMe» Ha «3HauvyeHuey,
B NpMMeYaHMn 3aMeHeHbl C/0Ba: «He 06A3aTeslbHO PaBHO» Ha «paBHO WU NpeBbiaeT»].

3.1.19 HOMMHa/IbHOE MMMNY/IbCHOE BblAepXnBaemoe HanpsxeHme Uimp (rated impulse withstand
voltage; L/imp): 3HayeHMe WMMY/bCHOTO BbIAEPXMBAEMOrO HanNpsXXeHwus, YCTaHOB/IEHHOE W3rOTOBUTENEM,
060py0BaHNA AN ero YacTu, xapakTepusylolee 3afaHHyl0 BblAepXUBaIOLY0 CNOCOOGHOCTb €ero M30aLmm
NMPOTUBOCTOATL NMEPEXOAHbIM NepeHanpsXKeHNsaM.

3.1.20 kaTeropusa nepeHanpsxeHusa (overvoltage category): Yucno, onpepensiolwee ycrosus nepe-
XOAHbIX NepeHanpsX)XeHni.

Mpumeyanune — Vicnonb3yoTcs kateropun nepeHanpsixenus |, I, Il v IV (cm. 4.3.2).

[MCTOUHUK: IEC 60050-581:2008 (TepMmuHosiornyeckasn cratba 581-21-02), moguduumposaHo: no6as-
NeHo npumedaHne 1.

3.1.21 okpyxawuasa cpefa (anektpuyeckasa cuctema) (environment <of an electrical system>): BHew-
Hee OKpyXeHune, cnocobHoe NOBAUATL Ha XapakTepucTUKM 060pya0BaHUA WM CUCTEMbI.

Mpumep- [OaBneHune, TemMnepaTypa, OTHOCUTE/IbHAA BMIAXXHOCTb, 3arpsa3HeHve, pagnauns n B|/|6pau,vm.

3.1.22 makpocpepa (macro-environment): Okpyxawwasa cpefa B NOMELEHUN WM B JIOKaSIbHON 30He,
B KOTOPOI1 YCTAHOBJIEHO WM MCNONb3yeTca o6opyAoBaHue.

[MCTOUHWK: IEC 60050-442:2014 (TepMmuHonornyeckasa crarba 442-01-55)].

3.1.23 MuKpocpena* (anektpuyeckas cuctema) (micro-environment <of an electrical system>): Cpega,
oKpyXatlas u3onsaunio, KoTtopass HEMNOCPEeACTBEHHO BANSET HA pa3Mep BO3AYLUHbIX 3a30pP0B U NyTel yTeuku.

3.1.24 3arpasHeHuve (anekTpuueckas cuctema) (pollution <of an electrical system>): NHopoaHble Bele-
cTBa B /II06G0OM COCTOSIHUU, TBEPAOM, XMAKOM MAN ra3006pa3HOM, KOTOPbIe MOTYT MOBANATL Ha 3/1EKTPUYECKYHO
NPOYHOCTb UM MNOBEPXHOCTHOE YAEe/IbHOE COMPOTUB/IEHNE MU30AALUN.

3.1.25 cTeneHb 3arpsasHeHua (pollution degree): Yncno, xapakTepusyiouiee oxuaaemoe 3arpsa3HeHune
MUKpocpepabl.

[MCTOUHUK: IEC 60050-581:2008 (TepmuHonormyeckas crtatba 581-21-07), moaucuunposaHo: yaa-
neHo npumeyaHue 1.

3.1.26 ogHopoaHoe nosie (homogeneous field): dnekTpuyeckoe none, KOTopoe MMeeT MNpPakTUYecKu
NOCTOSAHHbIN FPaAUEHT HaMNpPsXeHUs Mexay 3/1eKTpogamu.

MpumedyaHune — Ycnosus 418 OAHOPOAHOIO NOMS yKasaHbl Kak crydaii B B Tabnuuax F.2 n F.8. Takke cm. 4.9.

3.1.27 HeogHopoaHoe none (inhomogeneous field, non-uniform field): 3nekTpnyeckoe none, koTopoe
He MMeeT NpPaKTUYeCKN NOCTOAHHOTO rpagneHTa HanpsHKeHUss Mexay 3nekTpoaamu.

MpnmeyaHne — Takxke cMm. 4.9.

[MCTOUHUK: IEC 60050-442:2014 (TepmuHONorunyeckasa cratba 442-09-03), moanduumMpoBaHo: 3amMme-
HEeHbl C/I0OBa «HEO[HOPOAHOEe 3/1eKTPUYecKoe Mnosie» Ha «HeO4HOPOLHOE MoJsie», 3aMeHEeHO npumevaHue 1 Ha
HOBOe npumMmeyaHve 1wu yganeHo npuMmevaHue 2].

* B HEKOTOPbIX CTaHAApTax Takke NPUMEHSIETCS TEPMUH «/I0Ka/IbHasi OKpyXatoLlasi cpeaa.
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3.1.28 anekTpuyeckaa msonauma (electric insulation): YacTb 3/1€KTPOTEXHUYECKOTO U3A4enuns, KoTopas
oTAeNsieT TOKONPOBOAALME YACTU C pa3HbIM 3/IEKTPUYECKMM MOTEHUManomMm B npouecce paboTbl Uan U3onu-
pyeT TakMe 4acTu OT BHELLHel cpefbl.

[MCTOUHUWK: IEC 60050-212:2010 (TepMuHosiormyeckan cratba 212-11-07), mogumumpoBaHo: 3ame-
HEHbl C/I0BA «3JIEKTPMYECKAs YacCcTb» Ha «3/IEKTPUYECKUN»].

3.1.29 doyHKUMoHanbHas unsonayua (functional insulation): M3onauns mexay TOKONPOBOASAWMMMK Ya-
CTAMW, KOTOpas CNYXMUT UCKIUYMTENbHO ANns obecneyeHUs yHKLNOHMPOBaHMA 060pyaoBaHus.

[MCTOUHUK: IEC 60050-195:1998 (TepmuHonornyeckas crtarbs 195-02-41, moandunumpoBaHo: 3ame-
HeHbl C/I0Ba «HEOOX0AMMAa» Ha «KOTOpasi CAYXWUT UCKIIOUYNTENIbHO»].

3.1.30 ocHoBHasa usondauusa (basic insulation): M3onAuma onacHbIX TOKONPOBOASALMX YacTell, koTopas
obecneynBaeT OCHOBHYIO 3alyuTy.

MpnmeyaHne — 3TO NOHATUE HE PACNPOCTPAHAETCH Ha MU30NALUMIO, UCMO/Mb3yeMYHO UCKITHOUYNTESIbHO B (*)yHK-
LUMOHaJIbHbIX LesiAax.

[MCTOUYHUK: IEC 60050-826:2004 (TepMuHoMornyeckas cratbs 826-12-14)].

3.1.31 gononHuTenbHaa nsonauma (supplementary insulation): HesaBucumas nsonaums, AONONHSIO-
aa OCHOBHYI0 M30/1SLU0 AN 06ecnedyeHus 3awmnTbl OT NOPaXEHUS 3/TEKTPUYECKUM TOKOM.

[MCTOUHUK: IEC 60050-826:2004 (TepMuHosormyeckas cratbsd 826-12-15)].

3.1.32 pBoiiHas nlonduums (double insulation): N3onauus, cocTosiwas U3 OCHOBHOV 1 A0NO/THUTENbHO
N30N5LUNNA.

[MCTOUHUK: IEC 60050-826:2004 (TepMuHoormyeckas cratbsd 826-12-16)].

3.1.33 ycuneHHasa nsonauua (reinforced insulation): N3onauma onacHbiX TOKONPOBOAALWMX YacTei, Ko-
Topan obecneunmBaeT CTENEHb 3aliUTbl OT NMOPAKEHMA I/TEKTPUYECKMM TOKOM, 3KBUBAIEHTHYIO ABOIHON M30-
naymn.

MpnmeyaHne — YcnneHHas U3oNAUNA MOXET COCTOATb U3 HECKO/IbKMX CMOEB, KOTOPble He MOryT ObITb UC-
NbiTaHbl OTAE/IbHO KaK AOMOJIHUTENIbHAaA WX OCHOBHasA MU30/1ALUA.

[MCTOUHUK: IEC 60050-826:2004 (TepMuHonornyeckas cratbs 826-12-17)].
3.1.34 yacTuuHbIn pas3pag; YP (partial discharge; PD): 3nekTpuyeckunii paspsg, 4acTMUHO NepekpbiBa-
IOLWKUA n301ALMI0.

MprmevyaHne 1— YacTnuHblii pa3pss MOXET NPOUCXOAUTL BHYTPU U30/ISLMM WK PSIAOM C MPOBOAHVKOM.

MpumMmevyaHue 2— HebonblUne HEPreTUYECKME UCKPEHUSI HA MOBEPXHOCTM U30MSILIMOHHOIO MaTepuasna 4acto
OMUCLIBAIOTCS KaK YaCTUYHbIe Pa3ps/bl, HO X CedyeT paccMaTpyBaTh CKOpee Kak He6orbluve a/eKTpuyeckue npo6oi-
Hble paspsiapl, MOCKOMLKY OHU SB/ISIIOTCSA PE3Y/IbTaTOM JIOKa/TbHbIX NMPO60EB AN3MIEKTPYKA C BbICOKOM MIOTHOCTLI0 MOHU3A-
LMW WM HEGOMBLUMX Ayr, COTMAcHO 3aKOHaM (PU3VKU.

[MCTOUHUK: IEC 60050-442:2014 (TepMuHonornyeckas cratbs 442-09-05), moguumumnposaHo: go6as-
neHbl npuMmeyvaHusa 1 u 2].

3.1.35 Kaxywmiica 3apsag, gapp (apparent charge, gapp): DnekTpuyeckunii 3apsg, KOTOpPbIA MOXHO W3-
MEpUTb Ha 3axmmax ucnblTyemoro o6pasua.

MpumevyaHune 1— Kaxyuiics 3apsg MeHblUe YacTUYHOTO paspsja.

MpumeyaHune 2 — V3mepeHune KaxyLLerocs 3apsga TpebyeT Hasimumns yCnoBuiA KOPOTKOTO 3aMblKaHUS Ha Bbl-
BOAax ucnblTyemoro obpasua (cm. pasgen D.2).

[MCTOUHUK: IEC 60050-442:2014 (TepMuHosiornyeckas cratbs 442-09-06), mognumumposaHo: gobas-
NeHo B npuMeyvaHune 2: «(cMm. NyHKT D.2)»].

3.1.36 3apaHHada BennumHa paspsaga (specified discharge magnitude): BennumnHa kaxyuierocs sapsaga,
eCc/lI1 OHa paccMaTpuBaeTCcs Kak npefefibHoe 3HayeHue.

MprnmevyaHne — HeobXxoAyMO NPOBOAMTL OLIEHKY UMMY/bCA C MAKCUMasIbHON amMniuTyaoii.

[MCTOUHUK: IEC 60050-442:2014 (TepMuHoniornyeckas cratbs 442-09-07)].
3.1.37 yacToTa NoBTOpeHUda mmnynbca (pulse repetition rate): CpegHee KONMYeCTBO MMNY/bCOB B
CeKyHAY C KaXyLMMCA 3apaLoM Bbllle YPOBHA 0GHapYyXeHus.

MpunmevyaHne — B HacToAweM cTaHgapTe HET yCTaHOB]’IeHHOVI BEJ/INYMNHbI paspsaga as4 4aCctoTbl NOBTOPEHNA
MMNynbCOB.
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3.1.38 HayanbHOe HanpsXeHue yacTUYyHoOro paspsaga (partial discharge inception voltage): MuHu-
Mas/ibHOe 3HaYeHue UCNbITATENbHOTO HaNpPsXXeHWs, NMpu KOTOPOM KaxyLiuiica 3apsf CTaHOBUTCA 60nblue, YeM
3aflaHHas BesinyMHa paspsga, Korga ucnblitatesibHOe HamnpsXXeHue cTaHoBUTCA 6o/blle MUHMMAsIbHOrO 3Ha-
YeHus, NP KOTOPOM 3TOT paspsf He BO3HMKaerT.

MpunmevaHne — na NCMbITaHNIA nepemMeHHOro Toka MOXXeT UCMNOoJ/1b30BaTbCA CpegHeKBagpaTtndHoe 3Ha4YeHue.

[MCTOUHUK: IEC 60050-212:2014 (TepMuHonornyeckas crarbs 212-11-41)].

3.1.39 3aTyxatoulee HanpsxeHue 4acTUYHOro paspsaga (anekrpuyeckasa cuctema) (partial discharge
extinction voltage <of an electrical system>): MuHuMasibHOe 3HayYeHWe WCMbITATENIbHOTO Hanps)XeHus, npu
KOTOPOM KaxyLliuiics 3apsfi CTaHOBUTCA MeHblle, YeM 3ajaHHas BeNnymHa paspsfa, Korga ucnoitatenbHoe
HanpshkeHne CTaHOBUTCH MeHbLUe MakCMMasibHOro YPOBHS, NPV KOTOPOM BO3HWUKAKOT Takne paspsfbl.

MpumMmeyaHue — [1s UCNbITAHWI NEPEMEHHOTO TOKA MOXET MCMO/Ib30BaTLCS CPEAHEKBAAPATUUHOE 3HAUYEHME.

3.1.40 vcnbiTaTe/ibHOE HanpsXeHue YacTU4HOro paspsapga (partial discharge test voltage): Mukosoe
3HayYeHne HanpsHkeHus 4acTUYHOro paspsga, Npu KOTOPOM Kaxyliuiics 3apag MeHblle, Yem 3afaHHas Benu-
YnHa paspsga.

MpumMmeyaHue — [I1s UCNbITAHWI NEPEMEHHOTO TOKA MOXET MCMO/Ib30BaTLCA CpeaHeKBaapaTUUHOe 3HaUYeHue.

[MCTOUHUK: IEC 60050-212:2014 (TepMuHosornyeckan crarba 212-11-62), moguduumpoBaHo: npu-
MeyaHue 1ypaaneHo, NnpuMedvyaHue 2 nepevMmeHoBaHO B npumevaHue 1J.

3.1.41 TUNoBOe MUcnbiTaHue (3nekTpuyeckas cuctema) (type test <of an electrical system>): VcnbiTa-
HWe, NPOBefEHHOE HAa OAHOM WU HECKOJIbKMX YCTPOMCTBaxX, MMEKLWUX ONpefesieHHYH KOHCTPYKUuo, ANns
YCTAHOB/IEHUA COOTBETCTBUSA XapaKTepucTuKam.

3.1.42 KOHTPOJ/IbHOE UCnbITaHue (routine test): MHanBuAyanbLHoe ucnbiTaHne kKaxgoro obpasua, npo-
BOAMMOE B T€YEHMEe UMN Nocfie U3roTOB/IEHNS A1 YCTAHOB/IEHUS COOTBETCTBUSA OMpPeAesieHHbIM KpUTEpPUSM.

3.1.43 BbIOOPOYHOE UcCnbITaHMe (sampling test): McnbiTaHne Ha yucae yCTPOICTB, C/AyYaiHbIiM obpa-
30M O0TO6GpaHHbIX M3 napTuum.

[MCTOUHUK: IEC 60050-411:1996 (TepmuHonornyeckasa cratbs 411-53-05), mogucuunposaHo: 3ame-
HEH TEPMUH «MEXaHW3M» Ha «yCTPONCTBO»].

3.1.44 nospexaeHne unsonauuun (electric breakdown): MospexaeHve B pe3ynbTaTe 3/71€KTPUYECKOro
BO3/4eWCTBMUSA, NP KOTOPOM NMPOUCXOAUT NPOo6OI MO M30ASAUUN A0 TEX MOpP, MOKa HaNpsXeHne Mexay 3M1eKTpo-
LaMWN He CHU3UTCA NoYTW 4O HYNSA.

3.1.45 nckpoBoe nepekpbITUe (anekTpuyeckasa cuctema) (sparkover <of an electrical system>): 3nek-
TpUyecknini Npoboin B ra3o06pa3Holi Unu XnUaKolh cpege.

3.1.46 noBepxHOCTHOe rnepekpbiTne (flashover): DnekTpuyecknin Npoboi mexay nNPoOBOAHUKAMMW B
rase, XWAKoOCTW UMM Bakyyme no KpaiHeli mMepe 4yacTU4YHO NO NMOBEPXHOCTW TBEPAOW M30NALUN.

[MCTOUHUK: IEC 60050-212:2010 (TepMuHoOiornyeckas crarbs 212-11-47)].

3.1.47 npo6oii (puncture): IneKkTpnyecknii Npo6oit Yepes TBEPAYID M30NAUMULO.

[MCTOUHUK: IEC 60050-614:2016 (TepmuHONornyeckas cratbs 614-03-17), mogndnympoBaHo: 3ame-
HEeHbl CNoBa: «MNPOOGOWHbLIN pa3pan» Ha «3NEeKTPUYECKMiA NPOBOR» N «ANINEKTPUK» Ha «M301AUMa»].

3.2 O603HayYeHusa 1 cokpalieHus

MNMepeyeHb TEPMUHOB C 0603HAYEHUAMM 1 CUMBOSIAMU BMECTE C yKa3aHWeM COOTBETCTBYIOLLEro NMyHKTa
TepMuHa:

O603HaueHvie/cMBON TepmuH TMyHKT TEpMUHA
HOMWHa/IbHOE HanpshXeHue 3.1.17
y HOMUHa/IbHOE HanpshKeHue 13onsaummn 3.1.18
Urp HOMVHa/IbHOE UMMNY/IbCHOE BbIAEPXMBAEMOE HaNpsXKeHne 3.1.19
up MOBTOPSIOLLEECH MUKOBOE HanpshkeHue 3.1.10
9app KaXXyLUmMiics 3apsg 3.1.35
up YaCTUYHbI pa3psg, 3.1.34
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4 OcHoBorMosaralLLme TeEXHNUYECKMe XapakTePUCTUKN
KoopAviHaUUW U30SUUN

4.1 O6Wwume NonoxeHuns

[na koopavHauuu n3onaumm Heo6xoAuMOo BblGpaTbh TEXHUYECKME XapaKTepUCTUKN 3NeKTPUYecKoi M3o-
NnAuMn 060pyA0BaHNA C Y4ETOM €ro NMPYMEHEeHUs, a TakKe pacrnosioXeHUs 1 yC/IoBUiA OKpyxXaloLw el cpefbl Ha
MecTe aKcnayaTauuu.

KoopavHaunsa nonaunm npeacraBniseT coboil ogHy n3 cTOpoH 6e30nacHOCTM Noael, 4oOMallHero ckora
M UMyLL,eCTBa, NO3TOMY BEPOATHOCTb BO3HWKHOBEHUSA OMNAcCHbIX CUTYauUnin n3-3a BO3LENCTBUSA HANPSIKEHUSA He
NPUBOANT K HEAONYCTUMOMY PUCKY NMPUUYNHEHUSA Bpeaa.

B HacToslWweM cTaHdapTe paccMmartpuBaeTcs KoopauHauua nsonaunu ana noboro suga onacHocTu. Tex-
HUYECKMEe KOMUTETBI AOJDKHbI YYUTbIBATL NOHATUSA BO3AYLWHOrO 3asopa, Nyt YyTeYku W TBEPAOWA n3onauun, a
TaKke NoHATUA PYHKLUNOHAIbHON N30M158UMN, OCHOBHOM U30AALUN, AONONHUTENbHON N3015UMK, ABOAHOW M30-
NALUN 1 YCUTEHHON M30MAUMKN AN KOHKPETHOro BMAa OnacHoOCTU € y4eTOM XapakTepa OnacHOCTM.

TexHU4Yeckuii KOMUTET AOJ/DKEH MPOBECTU OLLEHKY puUCKa /18 OnpefesieHns OnacHoCTU B criyyae Hapy-
WeHna YHKUMOHAbHOW n3onauuu. B cnyyae ecnm HecooTBeTCTBUE (DYHKLMOHANIBHOW U30ASLUN MOXET Npu-
BECTU K HEAOMYCTUMOMY PUCKY NPpUYUHEHUA Bpeda (Hanpumep, U3-3a MexaHW4YecKoro COCTOAHUA, CTapeHus),
hyHKUMOHaNbHaA U30N1ALMA fO/DKHA OblTb CMPOEKTUPOBAHA Tak, YTOObl COOTBETCTBOBATbL Kak MUHUMYM Tpe-
60BaHNAM OCHOBHOW M30M5ALUKN, MOC/NE Yero BbIMOJIHAETCA elle OfHa OLeHKa pucka Ana onpefeneHns ocra-
TOYHOro pucka. Cm. 5.2—5.4. B cnyyae ecnu HapylweHue yHKUMOHANbHOW U30MSUMN He cO3[aeT HUKaKOW
0NacHOCTU, TEXHUYECKNI KOMUTET MOXET PelnTb He NMPUMEeHATb Tpeb6oBaHuii JaHHOTo OCHOBOMOAralLwero
cTaHgapTa no 6e3onacHocTy.

MpumevyaHne — Cm. ISO/IEC Guide 51 1 IEC Guide 116 ansi 60nee getasibHON nHopmaLmm 06 OLeHKe pucka n
HepomnyCcTUMOCTY puUcka NpUUYMHEHUsT Bpeaa.

K TeXHn4YeckumM xapakTepuctukam 31eKTPUYeCcKoi M30NALMN OTHOCATCA:

- HanpshkeHus no n3onsaunm B COOTBETCTBUM C 4.2;

- Kateropum nepeHanps)xeHus B COOTBETCTBUU C 4.3;

- yactoTa B COOTBETCTBUU C 4.4,

- CTeMneHb 3arpA3HeHna B COOTBETCTBUM C 4.5;

- U30NAUUNOHHbIE MaTepuasbl B COOTBETCTBUN C 4.6;

- acnekTbl OKpyxawuiein cpegbl B cooTBeTCTBMU C 4.7 (Hanpumep, BbicoTa (cm. 4.7.2), Temnepartypa
(cm. 4.7.3), Bubpauyun (cMm. 4.7.4), oTHOCMTENbHAA BNAXHOCTb (CM. 4.7.5), NpoAOMXUTENbHOCTL (CM. 4.8);

- pacnpocTpaHeHue noss B COOTBETCTBUN C 4.9.

KoopauHaunsa nsonaunm focturaeTcs ToNbKO NpW YCN0BUKN, YTO KOHCTPYKLUS 060py[0BaHMUA OCHOBbIBA-
eTCs Ha YyCTOWYMBOCTU K 3IEKTPUYECKUM BO34ElCTBMAM B TeYeHMe NpefyCMOTPEHHOrO CPoKa CryX6bl.

4.2 HanpsaxeHus

4.2.1 O6uwme NOMOXeHUA

Mpn N3roToBNEHUN U30NALMK YUNTBIBAKOTCA CAeayloLlne BaxHble acnekThbl:

- HanpsHXeHus, KOTopble MOTYyT MNOSABUTHLCA BHYTPU CUCTEMBbI:

- nepexojHble nepeHanpsXKeHnsa B COOTBETCTBUUN C 4.2.2 1 KaTeropmnsa nepeHanpsxeHns B COOTBETCTBUU
c4.3;

- BpPeMeHHble nepeHanps>XxeHns B COOTBETCTBUU C 4.2.3;

- HanpshXeHus, co3faBaeMble 060pyfoBaHMEM (KOTOpble MOTYT HEraTUBHO BAUATL Ha Apyroe o6opypno-
BaHWe B CUCTEME):

- nepexojHble nepeHanpsXxeHns B COOTBETCTBUU C 4.2.2;

- NoBTOpSAIOLLEECA NMKOBOE HanpsXeHue B COOTBETCTBUN C 4.2.4;

- ycTaHOBMBLUeecs paboyee HanpsixeHWe B COOTBETCTBUM C 4.2.5;

- yCTaHOBMBLUEECHA MUKOBOE Hanpsh)XeHne B COOTBETCTBUU C 4.2.6.

4.2.2 lNMepexoaHble nepeHanpsaXeHUs

4.2.2.1 O6wWmMe nonoxeHns

Mpu obecneyeHnn KoopAMHaUUM U30NALUN HEOBXOAMMO MPUHMMATbL BO BHUMaHWe nepexogHble nepe-
HanpsXeHusa. Jo/MkHbl yYnTbiBaTbCA crejylolne nepexofHble nepeHanpsXeHus:
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- nepexogHble nepeHanpsXeHusi, Bbl3BaHHble aTMOCHEPHbIMU BO3MYLLEHMAMK (Hanpumep, NOGOYHbIEe
SIB/IEHMA BC/e/fCTBME yAapoB MOJIHWIA) U NepepaBaemMble yepes pacrnpefenutesibHyl0 cucTemy afniekTpuye-
CKoW ceTw;

- nepexogHble NepeHanpsXeHus, co3gaBaeMble NepektUYeHNEM HarpysoK B 3/IEKTPUYECKON ceTu;

- nepexofiHble NepeHanpsXeHus, co3gaBaeMble BHELWHUMU Lensmu;

- nepexofHble NepeHanpsXeHusi, BO3HUKawLWmMe BHYTPU o60pyao0BaHuUs.

Ana koopanvHauumy M30NALUMKM NpUMEHSIeTCS NPeanoUYTUTENbHbLIA PS4 3HAYEHUA UMMYNbCHbIX Hanpsxe-
HWUiA. MpeanoyYTUTENbHbIE NMMY/IbCHbIE HANPSHXXEHUS:

330 B, 500 B, 800 B, 1500 B, 2 500 B, 4 000 B, 6 000 B, 8 000 B, 12 000 B.

KoopgvHauusa n3onaumm B OTHOLWEHWM NEPEXOLHbIX NepeHanpskeHWii OCHOBbIBAETCS Ha YC/TOBUSAX KOH-
Tponsa nepeHanpsxeHunin. CyuiecTByeT ABa poda KOHTpPONS:

- eCTeCTBEHHbIl KOHTPO/Ib — YCNOBUSA B 3/1IEKTPUUYECKON CUCTEME, MPU KOTOPbIX XapakTepucTukn cucrte-
Mbl CNOCOGHBI OrpaHNYnBaTh OXMAaeMble MepexofHble nepeHanpsXXeHns 40 onpeaeneHHOro ypoBHS;

- 3alMTHbIN KOHTPOJIb — YCNOBUSA B 3N1IEKTPUYECKON cucTeMe, Npu KOTOPbIX cneunasnbHbie cpeacTaa no-
[AaB/IeHUA nepeHanpsHXKeHUs CNOCOOHbI OrpaHnyYuBaTh OXMAaeMble NepexofHble NepeHanpsHXeHns 0o onpe-
OEeNeHHOro ypoBHS.

Takke cm. Tabnuubl B.1 n B.2.

4.2.2.2 TlepexogHble nepeHanpsXeHnsa, Npuxogalime yepes 3/1eKTPUUYECKY0 CeTb

Ona onpepeneHns oxumgaemblX NepexofHbiX NPOLECCOB, Bbl3BaHHbIX aTMOCKEpPHbIMU BO3MYLLEHUAMMU
NN NepekTtoYeHNeM Harpy3ok B 3/IEKTPUYECKOW CeTu, B KaYecTBe OCHOBbI A1 YCTaHOB/EeHUS TpebyeMoro
UMMY/IbCHOTO BbIAEPXUBAEMOr0 HanpsXeHns 06bIYHO MCNOMNb3YITCA HOMWHAaNbHOE HanpsxeHue Un un kaTe-
ropus nepeHanpsHkeHus.

TV nepexofHble NepeHanpsXeHWs AO0/KHbl yYnuTbiBaTbCA O/ 060pyA0BaHuns, NOABEPXKEHHOrO nepe-
XOAHbIM MepeHanpsaxXeHamM, nNpesbiWaWwmMM UMMNYbLCHOE BblAEPXMBAEMOE HaNpsXeHue.

4.2.2.3 lNepexogHble nepeHanpsaxeHus, co3gaBaemMble BHEWHUMNU LenAaMu

[o/mKHO 6bITb onpefeneHo NpMMeHsemMoe 3HavyeHue NepexofHOro nepeHanpsHkeHus, KoTopoe MOXeT
BO3HUKHYTb B N1060I BHewWHeW yenu (Hanpumep, B KoakcuaibHOM Kabene wav B BUTOW nape cetu). lMpu Ha-
nnunmn 6onee YeM OAHOIN BHELLHEW Lenu NpUMeHSeTcs Hanbosnbluee NepexofHoe nepeHanpshKeHune.

Ecnu 13BecTHO, 4YTO NepexofHble NnepeHanpsXXeHus BHeLWHeW uenu 6Gonblue, 4eM Te, KOTOopble COOoT-
BETCTBYIOT KaTeropnuu nepeHanpshHkeHns, o6bIYHO onpeaensaemon ANsA Takoro Tuna o6opynoBaHus, To AOKHO
MCMONb30BaTbCHA HaMbo/bllee 3HAYEHMNE U3 3TUX U3BECTHLIX MEPEXOAHbIX NepeHanpsXeHni.

4.2.2.4 TepexogHble NepeHanpsXeHns, BO3HMKaKLWme BHYTPM 060pya0BaHuSA

[ns o6opynoBaHus, B KOTOPOM MOXET BO3HUKHYTb MepeHanpshkeHune, npesbillaloliee oxujaemble ne-
peHanps)XeHusa BcnencTBMe nepexofHblX npoueccoB B 060pyfoBaHUM, Hanpumep, KU3-3a NepekryarLmnx
yCTpONCTB, TpebyemMoe WMMMy/ibCHOE Hanps)XeHue [AO/DKHO Y4YuTbiBaTb NepexofHble MNpoLecChbl, BO3HUKaO-
wune B 060pyA0BaHUMN. 3HAYEHNE ITUX NEPExXOfHbIX NepeHanpsxXeHuii, BO3HUKAOWNX BHYTPM 060pynoBaHus,
OOJ/IXKHO ucnonb3oBaTbcAa 6e3 yyeta npefnoyTuTesnbHoro psaga vs 4.2.2.1.

4.2.2.5 3aTyxaHue ypoBHeEW NepexofHbliX NepeHanpsiXeHui

O6opyaoBaHue unu ero 4actm MOTyT UCNONb30BaTbCA B YC/NIOBUAX CHWKEHUS NepexofHbiX npouec-
coB. CyllecTBYKOT pas/inyHble TEXHOJIOTUM W3rOTOBMEHNS KOMMOHEHTOB, TakKMX Kak yCTPOWCTBO 3awuTbl OT
UMMYbCHOTO nepeHanpsxenunsa (Y3WUIM), TpaHchopmaTop, KOHAEHcATop, Pe3ncTop, 1 KoTopble MOTyT UMeTb
pasnuyHoe noBefeHne BCAeACTBUE 3aTyXaHuUs NepexofHOro nepeHanpsXeHusa. 3T pasfinyHble TEXHOOMMKU
LOJ/DKHBbI 6bITb MPOBEPEHbI, @ METOA U3MEPEHUS pacnpoCTpaHeHUs 3aTyxaHus AO/DKeH ObiTb onpeaesieH Ha
OCHOBE VX COOTBETCTBYIOLWNX CTAHA4APTOB Ha NPOAYKLUIO.

Cnepyet 06paTuTb BHUMaHWE Ha TOT )akT, 4YTO YCTPOWCTBO 3alnTbl OT MMMYJ/IbCHOTO NepeHanpsXxeHus,
pacnosioXXeHHOoe BHYTPW YCTAaHOBKM nan o6opynoBaHns MOXeT paccenBaTb 60/blUE IHEPTUN, YEM YCTPONCTBO
3aWnTbl OT UMMY/bCHOTO MepeHanpshKeHns, pacrnosioKEeHHOe Ha BXOAEe YCTaHOBKM, KOTOpoe mmeeT 6onee
BbICOKUIA YPOBEHb 3alUTbl (HanpshxeHne orpaHnyeHns). OCoOBEHHO 3TO OTHOCUTCS K YCTPOMCTBY 3alUTbl OT
UMMNYNbCHOrO NepeHanpsXeHns ¢ camblM HU3KUM YPOBHEM 3alinTbl (OrpaHUYMBalOWLUM HaNPsSXeHUEM).

B cnyyae ecnu oxupaetcsa 3aTyxaHue nepexonHOro npouecca, nepexofHoe nepeHanpsXeHue no mso-
NAUMM MOXeT ObITb M3MEPEHO MyTEM NPUMEHeHUs K 06opynoBaHnio TpebyeMoro MMMysbCHOrO MUCNbITAHUA 1
M3MepeHNs akTyasibHOro OCTaTOYHOro NepexofHoro npouecca Ha U3onsauun, cM. 6.7. MIamepeHHoe 3HavyeHue
MOXeT MCNob30BaTbCA Kak OXupgaemoe nepexofHoe nepeHanpsxeHuwe. Bo Bpems npoBefeHns UCMNbITAHUA
obopygoBaHne NUTAETCA HOMMUHAa/IbHbIM HanpsXXeHnemM, U HeobXxoAMMO Y4YuUTbiBaTb MepexofHble NpoLecchl
o0b6enx nonspHocTei.
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4.2.3 BpeMeHHble nepeHanpsikeHns

MN3-3a c60eB B 3/1€KTPUUYECKOI CEeTU B TEeYEHUE HECKO/IbKUX CeKyH[ OyayT BO3HUKATb BPEMEHHbIe nepe-
HanpshXeHs mMexay pasamu 1 3emseii/HenTpanblo, KOTopble credyeT yuuTbiBaTb Npu o6ecnevyeHnn Koopau-
Hauuu nsonauum.

KoopanHaumnsa n3015aUMM BPEMEHHbIX MepeHanpsXXeHnii OCHOBaHa Ha BPEMEHHbIX NepeHanpsXeHusx,
yKa3zaHHbIX B IEC 60364-4-44:2007 (NyHKT 442). 3HA4YeHNSA BPEMEHHOro nepeHanpsHKeHnsi B HU3KOBO/IbTHOM
o60pyaoBaHMM U3-3a 3aMblkaHWUS Ha 3eMJ/10 B BbICOKOBO/IbTHO cucTteme npuBegeHsl B 5.4.3.2.

4.2.4 NoBTOpAIOLLEECHA NMUKOBOE Hanps>XeHne

WN3-3a npegnonaraemMbiX pexxMMoB paboTbl KOHKPETHbIX MU3Lesnnii BO3HMKalLWMe BHYTPEHHME Hanpsxe-
HUS MOTYT Takxke BK/loYaTb MOBTOPAOLWMECHA MUKW, KOTOPblE HaknaAblBalTCA Ha paboyee HanpskeHue. 3Tu
NOBTOPSAIOLWMECH NMUKOBbIE HAMPSXEHUSA HEOBXOAMMO Yy4YnTbiBaTb Mpu obecnevyeHnn KoopauHauum n3onauun.

KoopauHauma nm3onAaunmm noBTOPAIOLLEroCA NMUKOBOTO HanpshXeHuUsa A0J/DKHA YYUTbiBaTb YacTU4Hble pas-
paabl, Nnpoucxoasuwme B TBepaol usonsaunn (cm. 4.6.2.3) unm no noBepxHocTu mnsonauyum (cm. Tabnuuy F.9).

MoBTopsloLeecss NUKOBOE HanpsXXeHne umeeT POpPMYy BOJIHbI, KOTOpas uamepseTcsa ocuuanorpadom
C [0CTaTO4YHOI MNOJI0COlM MNPOMNyCKaHWss U W3 KOTOPOI onpegenseTtcs nNukosas amnauTyfa B COOTBETCTBUM
C pucyHkom 1.

A — ycTaHOBMBLUEECA 3HAYeHWe HanpsXxeHnsa; B — ycTaHOBUBLLEECA MUKOBOE HanpshXeHue,
CcC— NnoBTOpAKOLLEECA NNKOBOE HanpsaxeHue

PucyHok 1— lMoBTopstoLeecs NMKoBoe HanpsxeHue

4.2.5 YcTaHOBMBLUEECS pabouyee HanpsixxeHne

HeobxogMmo yunTbiBaTb Hanbosblliee yCTaHOBMBLUEECS paboyvyee HanpshkeHue (cpefHekBagpaTuyHoe
3HayeHMe MepeMeHHOro WM MOCTOSHHOro TOKa) Mo M30MASuMM NPU NMTaHMM 060pPYAOBAHWS HOMUHA/IbHbIM
HanpshkeHmem. OTO ycTaHoBUBLIeecs pabouyee HanMpsHKEHWE MOXET ObiTb HWXE, PaBHbIM WM Bbille HOMMU-
HasbHOTrO HanpsXxeHns o6opyAoBaHMA. YCTaHOBMBLUeeCs paboyee HanpsXXeHne BHYTPEHHUX Lienei asnsertcs
NPSIMbIM CNEACTBMEM KOHCTPYKLMUN U3AENNA U MOXET ObiTb 3HAYUTE/IbHO Bbille HOMWUHA/IbHOTO HaNpsXeHus.

4.2.6 YcTaHOBMBLIEECHA MUKOBOE HanpsxeHue

Heo6xo4MMO yunTbiBaTh NMKOBOE 3HAYEHME YyCTaHOBUBLUErocs paboyero HanpsXeHUs no M3onauum npu
nUTaHMM 060pyAO0BaHNSA HOMWHANBHBIM HanpsXXeHneMm. YCTaHOBUBLUEECSH NUKOBOE HanpshXeHne BHYTPEHHUX
uenen ABnNsAeTcA NPAMbIM C/AEACTBUEM KOHCTPYKLWW W3LENNA.

4.3 Karteropun nepeHanpsXXeHunsa

4.3.1 O6wme NonoxeHms
MoHATUe KaTeropuii NepeHanpsixxeHns ucnosnb3yeTcs 415 060pyL0BaHUSA, MMTAEMOr0 HEMOCPEACTBEHHO
oT ceTw.
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B camoii ycTaHOBKe KaTeropum nepeHanpsXXeHusi HOCST CKopee BEepPOSITHOCTHbI xapakTep 3aTyxaHus
nepexoaHoOro nepeHanpsixeHns, 4yem Ou3nyYecknii CMbICA.

MpnmeyaHne — [JaHHOE MNOHATUE KaTeropuu nepeHanpsXxeHns ucnosb3yetcda B nyHkTe 443 IEC 60364-4-
44:2007 v IEC 60364-4-44:2007/AMD1:2015.

AHanornyHoe MOHATME MOXET Takke WCNosb3oBaTbCsA A/ 060pyAOBaHUS, NOAKIHOUYEHHOTO K APYruM
cucTtemam, Hanpumep cucTemam CBS3U M Nepejayn AaHHbIX.

4.3.2 ObopypoBaHue, NUTaloLLLEeCs HENOCPEACTBEHHO OT 3/1IEKTPUYECKO CeTun

TexHU4Yeckne KOMUTETbI AO/IKHbI ONpeaensATb KaTeropuio nepeHanpsi)xeHns Ha OCHOBE YCTaHOB/IEHHbIX
cnepywowmm 06pasomMm KaTeropuii nepeHanpsHkeHus:

- O6opynoBaHue kKaTeropuu nepeHanpsxxeHus IV — ob6opygoBaHue, UCNONb3YyeEMOE Ha BBOAE B ycTa-
HOBKY.

MpumeuvaHue 1 — lMpumepamm Takoro 0GOPYAOBaHUS CAYXaT 3/EKTPUYECKNE WM3MEPUTESIbHbIE NPUGOPBI,
YCTPOIACTBA 3aLLWThI OT CBEPXTOKOB B NEPBUYHOI Lienu, yCTPOCTBA YNpaBneHns MybCaunsiMu.

- O6opypoBaHue kateropum nepeHanpsxxeHusn |l — ob6opypoBaHve cTaUWMOHAPHbIX YCTAHOBOK U AN
c/nyyaeB, Korga HafexHoCTb 1 4OCTYNHOCTb 060pyA0OBaHNA SABMAAKTCA NPeaMeToOM 0CO6bix TpeboBaHuiA.

MpumeyaHue 2 — lMpruMepamy Takoro 060pPyA0BaHMS CNyXaT BbIK/IKOUYATENIN B CTALMOHAPHBIX YCTaHOBKaxX U
o060pyAoBaHve Asi NPOMbILLIEHHOTO UCMO/Ib30BaHMSI C NOCTOSIHHBIM MOAKMIOUYEHNEM K CTaLMOHAPHON YCTaHOBKeE.

- O6opypoBaHue kaTteropum nepeHanpsxeHus Il — sHepronoTpebnswliee obopysoBaHue, nuraemoe
OT CTalMOHapHbIX YCTAHOBOK. ECcnn K TakoMy 060pyfoBaHuio nNpefbaBnisioTcsa ocobble TpeboBaHNA OTHOCU-
Te/IbHO HafeXHOCTU N FTOTOBHOCTU, NPUMEHAETCA KaTteropua nepeHanpsaxeHusa .

MpumMmeyaHue 3— MNpumepamn Takoro 060pyA0BaHMS SBAAIOTCS 3/1EKTPONPUBOPLI, NEePEeHOCHbIe NHCTPYMEH-
Tbl, APYroe 6bITOBOE U aHA/IOMMYHOE 060pYyA0BaHME.

- O6opypoBaHue ¢ MMMy IbCHbBIM BblAEpPXMBaEMbIM Hanps>XXeHnem, COOTBETCTBYHOLW MM KaTeropum nepe-
HanpsxeHus |, He AO/MKHO UMEeTb NPSAMOro NOAKMAKYEHUA K CETU.

[JOoNXHbl 6bITb NPUHATBI Mepbl A4/ 06ecrneyeHns AOCTAaTOYHOIO OrpaHUYeHUss BO3MOXHbIX BPEMEHHbIX
nepeHanpsxeHuii, 4Tobbl MX NMKOBOE 3HAYEHWEe He MpeBbilaso COOTBETCTBYIOLW,EE HOMUHA/IbHOE UMMY/bC-
Hoe HanpsheHue, ykaszaHHoe B Tabnuue F.1.

MpumeyaHue 4 — Ec/v 3neKTpuyeckne LENM CNpoeKTMpoBaHbl 6e3 yueTa BpeMeHHbIX nepeHanpshkeHui,
TO 060pyAOBaHVE KaTeropun nepeHanpshkeHns | He MOXeT GbITb HaMPsSIMyto MOAK/OYEHO K CETH.

4.3.3 O60opyAoBaHMe U CUCTEMbI, He MUTAKOLMECS HEMOCPELCTBEHHO OT 3/IEKTPUYECKOI CeTu

PekoMeHAyeTCs, 4TO6bl TEXHUUECKNE KOMUTETbI ONPEeAesnany KaTteropunm nepeHanpsXkKeHus uaM Homu-
Ha/bHOE BbIAEPXMBAEMOE UMMY/IbCHOE HanpshkeHue B 3aBUCMMOCTU OT cuTyauuu. PekomeHmyeTcs npume-
HATb NPeANnoYTUTE bHbIA PAL 3HAUEHWIA UMNY/LCHLIX HANPSXXeHWN, yKasaHHblil B 4.2.2.1.

MpumeyaHue — TllpyuMepaMn TakUX CUCTEM SIBASIOTCS TEIEKOMMYHUKALMOHHbIE WM NPOMbILLSIEHHbIE
CUCTEMbI YNPAaB/EHNUS UM HE3ABUCUMbIE CUCTEMbI TPAHCMOPTHBIX CPEACTB.

4.4 YacToTta

4.4.1 O6Lwme nonoxeHus

C yBe/IM4eHNEeM 4acToTbl CNOCOBHOCTb BO3AYLUHbIX 3230p0B, NyTel YTeUYkn 1 TBepAoin U3onaumu Bblgep-
XUBaTb HanpsxeHue 6yaeT ymeHblaTbCA. ITOT ahPeKkT MOXHO Habnwaate, HaunHasa ¢ yactotbl 1 kM. KoH-
CTPYKLMSA BO3AYLIHbIX 3230p0B, MyTER yTeukn 1 TBEPLOA M30NSALUN B COOTBETCTBMM C HACTOALLMM CTaH4apTOM
yunTbiBaeT adhhekTbl BANAHUSA BbICOKMX YacToT Ao 30 kY BkAUMTENbHO. Nna YacToT Bbiwe 30 kY cm. 5.1.2.

4.4.2 TBeppaa mnsonauuda

YactoTa BNMAET Ha 3/1eKTPUYECKY NPOYHOCTb TBEpAOol usonaunn. Harpes AN3aNeKTpuyeckoro marepu-
asna 1 BepOoATHOCTb TEN/I0BOM HecTabu/IbHOCTU BO3pacTalT NPUMEPHO NPONOPLUMOHAabHO YacToTe. YBennye-
HME 4acTOTbl CHUXaET 3/1EKTPUYECKYH MPOYHOCTb 6O/bLIMHCTBA M30AALNOHHBIX MaTepuasnos.

270 ycnosue HabnwgaeTcs B MMNYNbCHbIX cTabunmsaTopax HanpsxeHus, rae n3onsauns noasepraeTcs
NOBTOPAKOLWMMCH NUKaM HanpshkeHus Ha yacTtoTax go 500 kIu.
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4.5 3arpsaAsHeHune

4.5.1 O6wme NOMNoXeHUA

Mukpocpega onpefenseT BAUSAHWE 3arpsa3HeHns Ha usonauuio. OQHaKo Npyu paccMOTPEHUN MUKpocpe-
bl HE06X04MMO NPUHMMAaTh BO BHMMaHme makpocpegy.

MoryT 6bITb NpefycMOTPEHbl CPefcTBa A/ YMeHbLUeHUs 3arpsa3HeHus paccMaTpusaemMoil U30MALuK
3a cyeT ahHEKTUBHOIO UCMNONb30BaHNA 060M104eK, repMmeTmsanum uamM yniaoTHeEHUA. Takme cpeacTBa YMeEHb-
LWeHNs 3arpA3HeHns MOryT okas3aTbCs HeaddEeKTUBHbIMKW, ecnn obopyAoBaHMe MNOABEPXEHO KOHAeHcauuu
BNnarM uam ecnv npu HopmasibHON paboTe OHO camMO ABMASETCSH UCTOYHMKOM 3arpsisHeHuii. O60/04KN ANa Ha-
PYXHOI 1 BHYTPEHHel yCTaHOBKWU, NpeAHa3HauyeHHble AN MCNOoNb30BaHWs B MeCcTax C BbICOKOW B/1aXHOCTbIO
n KonebaHMAMKU TemnepaTypbl B WNPOKUX Npeenax, A0/KHbl 6biTb CHAGXeHbl COOTBETCTBYHOLW UMY NPUCNO-
cobneHnaAMN (ecTecTBeHHaa BEHTUNAUMA, NPUHYANTENbHAA BEHTUIAUNUA, BHYTPEHHUI 060rpes, fpeHaxHble
OTBEPCTMA W T. 4.) ANA NpefoTBpalleHns HeraTuBHbIX 3P EKTOB KOHAeHcauun BHYTpU o6onoukn. CteneHu
3awmnTel, obecneunBaemble o6onoukammn (kog IP), B cOOTBETCTBUM C Kilaccamu, ykasaHHbiMu B IEC 60529, He
06A3aTe/IbHO y/IyyllalT MUKPOCPeay C TOUKN 3PEeHUst 3arpsA3HeHUs.

TexHn4Yecknii KOMUTeT [AO/KEeH npefocTaBuTb WHGOpPMauuio AN NOATBEPXAEHUA B COOTBETCTBUMU
CO CBOMMMW CTaHgapTamu, paboTOCNOCOOHOCTbI 3aKPbITON CUCTEMBI.

Hebonblwmne BO3ayLHbIE 3a230Pbl MOTYT ObITb MOJSIHOCTLIO NEPEeKPbITbl TBEPALIMU YacTULamu, MNblblo U
BOAOl, MO3TOMY MUWHMMasNbHble BO3AYLHbIE 3a30pbl YKa3blBaOTCA TaM, 4e 3arpsi3HeHne MOXeT NpUcyTCcTBO-
BaTb B MUKpoOCpepe.

4.5.2 CTeneHn 3arpsAsHeHnsa B Mukpocpenae

[nAa oueHkn BO3AYLIHbIX 3a30P0OB M PACCTOSAHUI YTEUKN yCTaHOB/IEHbI cnefylouime YeTblpe CTeneHn 3a-
rPA3HEHUS MUKpPOCPEeLbI:

- CTeneHb 3arpssHeHusa 1.

3arpsisHeHue OTCYTCTBYET UN MUMEEeTCs TO/IbKO Cyxoe HenpoBsofslliee 3arpsasHeHue. 3arpasHeHue He-
3HauyuTenbLHoe.

- CTeneHb 3arpss3HeHus 2:

Hanunune TONbKO HENPOBOAALLETO 3arpsA3HeHUs, UCKIYas To, YUTO OHO MOXeT CTaTb BPEMEHHO MpPOoBO-
OAWMM B Mepuoj KoHAeHcauum snarn. d1a KOHAEHcaums MOXeT NpPouUCXoAuUTb BO BPEMSA LIUK/IOB BK/OYEHUSA-
BbIK/TlO4EHNA 060pya0BaHuUS.

- CTteneHb 3arpasHeHua 3:

MmeeTcs nposogsuiee 3arpA3HeHUe WM Cyx0e Henposofslliee 3arps3HeHue, KOTOpOe MOXeT cTaTb
npoBoAALl MM BCNefCTBME KOHAeHcaLuun.

- CrteneHb 3arpasHeHus 4:

3arpssHeHve, uMerLee yCTONUYUBYO NPOBOAMMOCTb, Bbi3BAHHOE, HanpuMep, NPOBOAALLEN NblfblO, 40-
XAEeM U 4pyrmmu ycrioBUSAMU C MOBbILWEHHON BJ/IAXHOCTLIO.

4.5.3 YcnoBus npoBOASALLIErO 3arpA3HeHns

OnvHa nyTei yTeukn He MOXeT 6biTb onpefenieHa npy HaanyMm NOCTOAHHO NPOBOAALLETO 3arpA3HeHus
(cTeneHb 3arpasHeHns 4). B cnyvyae BpeMeHHO NPOBOAALLErO 3arpsas3HeHus (CTeneHb 3arpA3HeHns 3) noBepx-
HOCTb M30NALUU MOXET OblTb CNPOEKTUpOBaHa C pasfefnieHNeM AJIMHHbIX YyYacTKOB MPOBOAALWMX 3arpsasHe-
HWIA, Hanpumep, ¢ NoMoLlLblo pebep n kaHaBok (cM. 5.3.3.7).

4.6 N30M19UMOHHbIN MaTepuan

4.6.1 TBeppas mzonauusa

MoHATHE KoOpAMHALUM U30M5UMM MOXET ObiTb peasim3oBaHa C MOMOLWbID COOTBETCTBYHOLLErO M301ALU-
OHHOro mMaTtepuana. Ha n3onsauMOHHbIE CBOWCTBA TBEPAOW M30MALUM HANPAMYHK B/IMSIOT XapaKTepUCTUKN ee
matepuana. Heob6xogMmMo yunTbiBaTb 3NEKTPUYECKME, MEXAHUYECKME U ApYTMe BO3AENCTBUA, KOTOpble MOTyT
NOB/INATb Ha XapakKTepUCTUKN n3onAaununm B TedHeHne BCEero cpoka Cﬂy)K6bI n3nenns.

OnekTpuyeckas MPOYHOCTb TBEPAOW M30MALUM 3HAYUTEIBHO MPEBbIWAET 3/1IEKTPUYECKYH MPOYHOCTb
BO34yXa, MO3TOMY KOHCTPYKLUWW CUCTEMbI M30NSAUUN YAENAKT MEHblle BHUMaHWA. [pyn 3TOM ToNWwMHA TBEP-
[O0r0 M30/15LMOHHOI0 MaTepuana, kKak npaBuao, 3HauYnTeIbHO MeHbLle BE/IMYNHbI BO3AYLLHbIX 3a30p0OB, B pe-
3y/ibTaTe 4yero BO3HMKAET BbiCOKasA PasHOCTb MOTEHUManoB (HanpsXeHHOCTb). CneayeT yuuTbiBaTb, YTO Ha
npakTUKe pefko MCNosib3ylTCS MaTtepuasibl C BbICOKON 3/1EKTPUYECKO NMPOYHOCTLIO. B M30MALMOHHBIX cucTe-
Max MeXay TOKOMPOBOAALWMMK YacTAMU U U3ONAUMENR U MeXAY Pas3fIMYHbIMU CNOSAMU U30NALUN MOTYT BbiTb
nycToTbl. B 3TMX nmycToTax MOryT BO3HMKATb YaCTUYHble paspsAgbl NPU HanpsHKeHUSX, HAMHOIO HWXKe YPOBHS
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nNpo60s, YTO CYUW,EeCTBEHHO B/IMSET Ha CPOK CNYXObl TBEpAO M30NAUMN. BO3HUKHOBEHUE YACTUYHBLIX pa3ps-
[OB ManoBepOATHO MpU MUKOBbIX HanNpsxeHnsax Huxe 500 B.

Takoe Xxe (pyHAameHTanbHOe 3HavyeHwe umeeT U TOT (hakT, YTO TBephas M30M1AuuMsa, NO CPaBHEHUIO C
rasamu, He IBNS€TCSH BOCCTaHaB/MBaKWLWENCA U30NALMOHHON CTPYKTYpPOiA, Tak 4TO, HanpuMep, BbICOKME MNU-
KOBble HanpsHKeHus, KOTOpble MHOr4a BO3HMKAKOT, MOTYT UMEeTb OYeHb paspywuTeNbHbIi U HeoBpaTUMbIA ad-
hekT Ha TBepAylo n3onauuio. Takad cuTyauns MOXeT BO3HWKHYTb BO BPEMS 3KCrsyaTauunm M BO BPEMS KOH-
TPOJIbHBIX UCMNbITAHWA BbICOKMM HaNpsHKeHUeM.

4.6.2 Bo3speiicTBuUA

4.6.2.1 O6wme nonoxeHus

B TeueHue akcnsyartauum TBepAas M30NAUMs NOABEPraeTcs 3/1eKTPUYECKUM U Apyrum (Hanpumep, Te-
nnoBble, BO3AENCTBUSA OKpyXawuweli cpegbl) BpeAHbIM BO3A4ENCTBUSM, NPUBOASALLMM K €e CTapeHuto.

C NOMOLLbI0O KPaTKOCPOYHOr0 MCMbITAHWA B COYETaHMUM C COOTBETCTBYHOLULMM KOHAWLMOHMPOBaHMEM*
(cm. 6.4.3) MOXHO UMUTMpPOBATb NPOLECC ANIMTENbHONM 3KCNyaTauum TBEpA0A U30asaunn.

CyuwecTtByeT 06Was B3aMMOCBA3b MeXAYy TONWWHOW TBEPAOW M30NALMM U BbILLEYNOMSAHYTbIMU MeXa-
HU3Mamu, NPUBOAAWNMU K paspylleHUto. YMeHbleHne TOMWUHbI TBEPAOW M30MALUM yBEeNn4YMBaeT Hanps-
XEHHOCTb MOJIA U NOBbIWAET PUCK paspylleHns. M3-3a uHAMBMAYaibHbIX 3/IEKTPUYECKMX XapaKTepuUCcTUK Ma-
TepmnasoB HEBO3MOXHO paccuutaTb Tpebyemyl TONAWMHY TBEpAoin mnsonsaumm. PaboToCNOCOOGHOCTb MOXHO
NPOBEPUTb TOILKO NPOBEAEHMEM UCMbITAHNSA.

4.6.2.2 MexaHun4yeckoe Bo3aeiicTeme

B cnyyae HepocCcTaTO4YHON yAapHOW NPOYHOCTM MeXxaHW4yeckoe BO3AENCTBME MOXET Bbi3BaTb paspylue-
HWe n3onaumn. PaspylieHne BCNeACTBME MEXaHWYeCKOro BO3A4eCTBMSA TakkKe MOXET NPOU30ATN U3-3a CHMXe-
HUS1 yAapHOW MPOYHOCTM MaTepuasioB:

- 13-3a TOro, YTO mMaTepuan CTaHOBUTCHA XPYyNkuUM, KOrga Temnepartypa OnyckaeTcs Huxe TemnepaTtypbl
CTeknoBaHus;

- nocne ANTENIbHOIO BO3AENCTBMUSA BbICOKOW TeMnepaTtypbl, KOTOPOE NPUBEJIO K BbINOTEBAHMIO NiacTu-
hmkaTopa n3 NOMMEPHON MaTpuubl NN AECTPYKLMM OCHOBHOrO nosvMepa.

TexHu4Yeckne KOMUTETbl JO/DKHbI YYUTbIBATb 3TO NpU ONpefesieHnn YCNoBUii OKpyxawlwen cpeabl ANnd
TPaHCNOPTUPOBAaHUSA, XPaHEHUS, YCTAHOBKN 1 3KChayaTayuu.

4.6.2.3 YacTunuHble paspsagbl (UP)

HekoTopble Tunbl TBEPAOW U30NAUUM MOTYT BblAEpXWBaTb paspAnbl, a gpyrme — HeT. HanpskeHue,
yactoTa NOBTOPEHWS pa3ps4oB M BeNMUYMHA pa3psga SABASAKTCH BaXHbIMU napamMeTpamu.

MpnmeyaHne — Kepamnyeckue n30nATopsl 06bIYHO CMOCOGHbI BblAepXnBaTb YaCTUYHbIE pa3pAabl.

Ha nosegeHne 4YaCctnyHblIX pa3pAanoB BAUAET HacToTa NPUTOXKEHHOTO HanpsAaXeHus. B pe3ynbTate YyCKO-
PEeHHbIX UCMbITAHWUIA Ha A0/TOBEYHOCTb MNPV MOBLILEHHON YacToTe yCTaHOB/IEHO, YTO BpeMsa A0 pa3pylleHus
npubnn3nTeNbHO 06paTHO NPOMOPLUOHANBLHO YacToTe MPUIOXKEHHOrO HanpshkeHus. OAHaKo Ha MpakTuke
6b1/10 NPOBEPEHO BO3AEWCTBUE YACTOT TONLKO A0 5 KIL, MOCKOSIbKY Ha 60/1ee BbICOKMX YacToTax MOryT npu-
CyTCTBOBaTb ApPyrMe MexaHu3mbl paspylieHus, Hanpumep AU3NEeKTPUYEeCKnUidi Harpes.

4.6.2.4 ipyrne BO3aeincTBnsA

CyuiecTByeT eLle MHOro Apyrux Bo3gencTBuiA, kKoTopble MOTYT NOBPEeANTb U30/ALMI0, U UX NOCNeACTBUS
AOJKHbI paccMaTpuBaTbCA TEXHUYECKMMU KOMUTETaAMMN.

B kauecTBe NpMMepoB Takoro BO3AENCTBUSE MOTYT ObITh:

- M3yyeHue Kak ynbTpadmoneTtoBoe, Tak U NOHM3MPYIOLLEE;

- pacTpeckuBaHue 1 KpolleHne 13-3a BO3LeNCTBMA pacTBopuTeneil unu Apyrux akTUBHbIX XMMUKATOB;

- noteps nnactudukarTopa,

- BO3AeicTBNE 6aKTepuii, NeceHn Uan rpubKos.;

- MeXaHunyeckas nonsyyecTtb.

4.6.3 CpaBHUTE/bHbIN WHAEKC TPEKNHIOCTOMKOCTN (CUT)

4.6.3.1 ToBejeHMe U30AALMOHHOIO MaTepuana npu Haauuunm UCKPeHui

UTto KacaeTcs TPEeKWHra, U30NAUWOHHbLI MaTepuas MOXHO Npuban3nTenbHO OxXapakTepu3oBaTb B CO-
OTBETCTBMM C NOBPEXAEHUSIMU, KOTOPbIM OH NOABEPraeTcsi B pesy/nbTare KOHUEHTPUPOBAHHOIO BblAeNeHUs
3HEeprum BO BPEMS WCKPEHWIA, KOrga NOBEPXHOCTHOMY TOKY YTEUKM NPenAaTCTBYEeT BbiCbIXaHWe 3arpsi3HeHHON
NOBEPXHOCTKW. Mpn HaNUYMM UCKPEHUIA N30ASLUOHHBIA MaTepmnan MOXeT BECTU cebsl crefywmnm o6pa3om:

- pas/sioxeHue U30MALMOHHOr0O Martepuana;

* Taioke NPUMEHSIETCA TEPMUH «YC/IOBUSI UCTIbITAHNIA.
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- U3HOC M30MSALMOHHOIO Matepuana noj AeNCTBUEM INEKTPUYECKUX paspspoB (3/iekTpuyeckas 3po-
3us);

- nocTeneHHoe o6pa3oBaHMe TOKONPOBOASLUX AOPOXKEK, KOTOpble 06pa3yrTCs Ha NOBEPXHOCTU M305-
LMOHHOro maTepuana u3-3a KOMGUHUPOBAHHOTO BO3AENCTBUS 3NEKTPUUECKOTO HaMPSXEHUST U 3/IEKTPUUECKN
NPOBOASILLETO 3arpsi3HEHUS HA MOBEPXHOCTb (TPEKMUHT).

MpnmeyaHne — TPEKUHT UM 3PO3UA NMPOUCXOAAT, Koraa:

- paspywaeTca XnMAKOCTHaA N/ieHKa, HecCyllas ﬂOBerHOCTHbIVI TOK YTEUKN; "N

- NpuKnagabiBaemoro Hanps>xeHna AoctaTto4vyHo, YTOObI YHUUTOXNTb He60/bLLUOW 3a3op, 06pa303aBu.w||7|c9| npn pas-
pbiBE NJIEHKN; N

- BéJ/IM4YMHa TOKa NpeBbICUT NpeaesibHoe 3HadyeHne, KoTopoe HEN36eXHO co3gact HeOGXO,EI,VIMyPO JHEepru, TepmMmun-
YeCKM paspylialoulyto B onpeaesieHHoOM MecTte noj, NJIEHKON VI3OI'IF|LI,VIOHHI>II7I Marepuasl.

M3HOC yBENMUMBAETCA CO BPEMEHEM MPOTEKAHUs TOKa.

4.6.3.2 3Ha4YeHNss CpaBHUTENbLHOTO MHAEKca TpeknHroctonkoctn (CUAT) ana knaccudpmkaunum n3onaumno-
HHbIX MaTepunasnos

MeToga knaccudumkaumm M30AALUOHHbLIX MaTepuanoB cornacHo 4.6.3.1 He cyuwecTtByeT. [loBegeHue
N30MIAALMOHHOIO MaTepuana npu pasfiMyHbIX 3arpA3HEeHUSAX U HanpsXXeHUAX 4YpesBblYaHO CMO0XHO. B aTux
YC/I0BUAX MHOrMe mMartepuasnbl MOTyT 4EeMOHCTPMPOBaTb [ABE WM AaXe BCe TPU yKasaHHble XapakTepuCTUKU.
Mpsamasa koppenauusa c rpynnamu matepuanos u3 5.3.2.4 HeuenecoobpasHa. OfHAKO ONbIT U UCAbITAHUA MO-
Kasanu, 4To U30NALMOHHbIE MaTepuansl, Metlwmne 60onee BbICOKME OTHOCUTE/bHbIE XapakTepUCTUKN, Takxke
UMelT MPUMEPHO TakKyl e OTHOCUTE/IbHYI rpajaunio B COOTBETCTBUU CO CPaBHUTE/IbHbIM WMHAEKCOM Tpe-
knHroctoiikoctn (CUT). MoaTomMy B faHHOM cTaHgapTe A/1a knaccudgukauuy M30A8LMOHHbIX MaTepunasnoB uc-
No/sib3yHTCS 3HAYEHUSI CPABHUTENIbHOIO MHAeKca TpekuHroctomnkoctn (CUT).

4.6.3.3 VcnbiTaHns A5 CpaBHUTENIbHOTO MHAEKca TpekumHroctoikoctn (CUT)

VicnbiTaHne ANns CpaBHUTENbHONO MHAEKca TpekmHroctoinkoctn (CUT) B cooTBeTcTBMM ¢ IEC 60112 pas-
paboTaHO ANA CPaBHEHUSA XapaKTepUCTUK pas/iMYHbIX U30MALUOHHLIX MaTepuanoB B YCNOBUAX WCNbITAHWIA.
OH faeT Ka4yeCTBEHHOE CpaBHEHWE, a B C/iydae M30NALMOHHBLIX MaTepuasioB, CK/IOHHbLIX K 06pa3oBaHuni0 40-
POXeK, OH TakXe faeT KOJIMYeCTBEHHOEe cpaBHeHue.

4.6.3.4 MaTepwuasbl, He NOABEPXKEHHbIE TPEKUHTY

[Ona ctekna, kepamuky UavM opyrmx HeopraHMyeckux U30MALNOHHbIX MaTepuanos, KOTopble He o6pasyioT
[OpoXekK, AN uenei KoopanHauun M30M8LUN PaCCTOAHUA YTEYKN He AO0/DKHblI ObiTb 60Nblie, YeM COOTBET-
CTByHWOLW e BO3AYLLHbIE 3a30pbl.

4.7 AcnekTbl OKpyxatouwei cpeabl

4.7.1 O6LIME NOMOXEHMUSA

dunsnyveckoe wnnm reorpaduyeckoe pacnosiokeHme ob6opyAoBaHUA MOXET CYL,eCTBEHHO MOBAUATb Ha
cuctemy umsonaumn. dakTopbl OKpyXallei cpefbl, Takme Kak BbicOTa, TemnepaTtypa, Bubpauus M OTHOCU-
Te/ibHasA BNaXHOCTb, TPEOYIOT pacCMOTPeHUs, YTob6bl rapaHTUpoBaTh, YTO KOOPAMHALNSA N301ALUN OCTaHeTCA
Ha[eXHol B TeYeHne BCEero cpoka cnyx6bl 060pyaoBaHus.

4.7.2 BbicoTa

HanpsxeHne npo6os BO3AYLWHOro 3a3opa CornacHo 3akoHy lMaweHa nponopuMoHanbHO Npou3sefeHunto
paccTosiHUS Mexay 31eKTpojamMu Ha aTMocdepHoe fasfieHne. Tpebyemble PacCTOAHUSA ANA BO3AYLWIHbIX 3a-
30pOB B laHHOM CTaHfapTe CKOPPEeKTMPOBaHbl B COOTBETCTBUM C pa3HuLEN aTMOCHEPHOro AaB/feHnsa Mexay
2 000 M n ypoBHEM MOpSA A48 O4HOPOAHOrO M HeogHopogHoro nons. Cm. 5.2.3.4 ona onpegeneHus BO3-
OYLWHbIX 3a30p0B A5 BbicoT 60s1ee 2 000 m 1 6.2.2.1.4 ana onpefeneHns BO34YLWHbIX 3a30p0OB Ha BbICOTax,
OT/INYHbIX OT 2 000 m.

4.7.3 Bo3geictBue Temnepatypsbl

Bo3gelicTBre TemMnepaTypbl MOXET Bbl3BaTh:

- MexaHuyeckyl gedopmMannio n3-3a BHYTPEHHETO HanpsXeHus;

- pasmaryeHue TepmMonaacTuYHbIX MaTepunasnos;

- XPYMNKOCTb HEKOTOPbLIX MaTepuasioB 13-3a BbINOTEBaHUA NiactuukaTopa;

- pasmsaryeHve HeKOTOPbIX CLUMTbIX NOIMMEPHBLIX MaTepuanoB, 0CO6EHHO Npu NpeBblLeHUN Temnepa-
TYpbl CTEKNOBaHUA MaTtepuana;

- yBENMYEeHne OU3NEeKTPUYECKNX NoTepb, BeAYLLMX K TEPMUYECKO HeCcTabuibHOCTU U BbIXOAY U3 CTPOS.

Bbicokne nepenagbl Temnepartyp, Hanpumep npyv KOPOTKUX 3aMblKaHUAX, MOTYT Bbi3BaTb MeXaHnyeckoe
nospexgeHue.
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4.7.4 Bubpauun

MexaHunyeckne BO3AEWCTBUSA, Bbi3BaHHbIe BubOpauueli uam ygapaMmu BO BpPeMS paboTbl, XpaHeHUs wnnu
TpaHCNopTUPOBaHNSA, MOTYT Bbi3BaTb pacc/ioeHne, pacTpeckMBaHue unm paspylleHue U30NALUOHHOro mate-
pvana (cm. 5.4.4.2).

4.7.5 OTHOCUTENBbHAA BNaXHOCTb

MpucyTcTBME BOASAHOrO Mapa MOXET MOB/MATb Ha CONPOTUB/IEHUE M30NAUMM W HanpsxeHue npobos
n30M194nn, yCUnuTb 3PP EeKT NOBEPXHOCTHOIO 3arpsA3HEHWS, Bbi3BaTb KOPPO3UK U M3MEHUTb pasmepbl. [Ans
HEKOTOPbIX MaTepuasioB BbiCOKas OTHOCUTE/IbHAS B/IAXHOCTb 3HAUYMTE/IbHO CHMXAEeT 3/1eKTPUYECKY Mpoy-
HOCTb. Hun3kasa oTHOCMTENbHAA BNAXHOCTb MOXeT ObiTb HEG1AroNnpMATHOW MPU HEKOTOPbLIX 06CTOATENbCTBAX,
Hanpumep, n3-3a YBE/IMYEHNS YAEPXaHNSA 3/1EKTPOCTATUUYECKOTO 3apsa M YMEHbLIEHNS MexXaHU4YeCcKon npoy-
HOCTM HEKOTOPbIX MaTepuanos, Taknx Kak nonnamup,.

4.8 MpoAoIXNUTENBHOCTbL BO3AENCTBUS HampsiXKeHnem

MpofoMKNTENBHOCTL BO3AENCTBUS HAMpPs)XeHMeM OCOGEHHO CUMbHO B/IMSIET Ha AONTOBPEMEHHOE Mno-
BefeHue U30nsauun ANns nyTein yteukn v TBepgoli nsonauun. Cm. 5.3.3.4 gna nyteii yTeuku.

ANs BO3AYLIHbIX 3a30POB, KOTAa HanpsikeHue Bbi3blBAET MTHOBEHHbIV NPo60Oi M3015SUMK, NMPOAOIKM-
Te/IbHOCTb BO3AENCTBUSA, Kak NPaBu/io, He B/UAET HA BO3AYLIHbIE 3a30pbl.

4.9 PacnpegeneHve 3/1EKTPUYECKOro Mnoss

PacnpegeneHve anekTpuyeckoro noss BAUSET Ha 3NEKTPUUYECKY NPOYHOCTb M30AALUN.

- Ycnosuss HEOAHOPOAHOrO NONSA C TOYEYHOW KOHurypauuein pacnosioXeHWUs 3/1eKTPOAO0B SAB/SATCA
Hanxyawunm cnyvyaem € TOYKM 3peHUs CNOoCOBHOCTM BblAepXuBaTb HanpsxeHue. OH BbIMSANT Kak TOUEUHbI
anekTpog ¢ paguycom 30 MKM M naockocTbio 1 * 1 m (cm. 3.1.27).

- PacnpegeneHune ofHOpPOAHOIO NonsA ABAsieTCA Hambosiee 61aronpUATHbIM U TEOPETUYECKMM Cllyya-
eM, Korga 3/ieKTpuyeckoe nosie MOSHOCTbI0O OAHOPOAHO Mexay AByms cdepamn (cm. 3.1.26). O6bIYHO AN
LOCTUXEHMS O4HOPOAHOrO NoNs Mexay AByMs chepamu paanmyc kaxaoi cdepbl fO/MKEH ObiTh 60/bLIe Yem
paccTosiHue Mexnay HUMMW. YC/0BUiA O4HOPOAHOrO NOMA B peasibHON KOHCTPYKLUMUM OYeHb TPYAHO [OCTUYb.

dakTnyeckun, pacnpegeneHne 31eKTpMUYecKoro noss 06bIYHO HAXOANTCA MexAy OAHOPOAHbIM U HEOLHO-
POAHBLIM MOMEM.

5 lpoekTupoBaHMe KoopauHauum nsonauum

5.1 O6wme NoNoxeHus

5.1.1 CpeacTtBa KoopauHaumn n3onaumn

lMpoekTnpoBaHne KOOpAMHALMM M30NAUUM AOMKHO ObITh pearin3oBaHO NOCPELCTBOM:

- BO3A4YLWHbIX 3a30poB (cMm. 5.2);

- nyTei yteukun (cm. 5.3); n

- TBepAoli nzonauuum (cm. 5.4)

N MPUMEHATLCA K KaXA0N OTAEeNbHOM paccMaTpuBaeMoi N3onsauum.

TpeboBaHUsA 4NA NPOEKTUPOBAHMA BO3AYLIHbIX 3a30p0OB M nyTei yTeukn B 5.2 1 5.3 npeacrtasnsoT co-
60 MMHMMaIbHble PACCTOAHMWSA, OCHOBAHHbIE Ha AaHHbIX 9KCNEPMMEHTasIbHbIX 3HAYEHUN, KaK NpeAcTaB/eHO
B NpunoxeHnsax A u F. MNpu npoekTMpoBaHMM HEO6X0AUMO yUYnTbiBaTb TEXHOMOTMYECKME AOMNYCKHU.

MpumedyaHue — CornacHo IEC 61140 Tpe6oBaHMS K U30MPYIOLLMM YCTPONCTBaM MPUMEHUMbI 4151 KaTeropuii
nepeHanpshkeHus Il n IV 1 He NpuMeHnMbI AN kateropuia | n Il

5.1.2 YacTtoTa 60onblue 30 Ky,

TpeboBaHuA K KooOpAMHALUN M30NALMKM AN 060pyA0BaHNA HU3KOBOJIbTHBIX CUCTEM C HOMUHA/bHbIMMU
yactotamu 60nble 30 kY npuBeaeHbl B IEC 60664-4.

5.1.3 YMEeHbLUEHNE pPacCTOSAHUI 3a CHET MOKPbITUIA NAX 3a/IMBKM KOMNayHOO0M

TpeboBaHMa K KOOpAMHALMY M301ALMN AN 060pYyA0BaHUA HU3KOBOJ/IbTHBIX CUCTEM, UCMOMb3YHOLWNX NO-
KpbITWS, 3a/IMBKY KOMNAyHAOM WM ONPECCOBKU A/ 3alUTbl OT 3arpsi3HEHUA, NO3BONAKLWNX YMEHbLINTL BO3-
OYLWHbIE 3a30pbl U NyTU yTeukn, npusepeHbl B IEC 60664-3.

5.1.4 O6opypoBaHune, He Noak/AYaemMoe K HU3KOBOJIbTHbIM CcMCTeMaM OOLLEro rnosib3oBaHus

KoopguHauusa usonsauun npuMeHsieTca Kk 060pyfoBaHUI0, KOTOPOE NOAKIYEHO K HU3KOBOJIbTHbIM CHU-
cTemam o6uiero nosb3oBaHna. OQHAKO peKOMeHAYeTCsA UCMNONb30BaTh Te Xe NPUHLUNbI N8 BCeX APYTUX HU3-

14



FOCT IEC 60664-1—2023

KOBOJIbTHbIX CUCTEM, KOTOpPble HE MNOoAK/THYEHbl K HA3KOBOJ/IbTHbIM CUCTEMaM 06LLI,EFO NnoNb30BaHUA (|EC TR
60664-2-1).

5.2 OnpegeneHne pasMepoB BO3AYLIHbIX 3a30P0OB

5.2.1 O6uwme NoNoxeHus

Pa3mepbl BO3AYLIHbIX 3a30P0OB cnefyeT Bbl6Mpatb C y4eTOM Cnefylowmx BAUAIOLWMNX TEXHUYECKUX Xa-
pakTepucTuK:

- MMNYJ/IbCHOE BblAaepXnsaemoe HanpshkeHue (cm. 5.2.2.2 n 5.2.2.3);

- BPeMeHHOe nepeHanpsXeHue, 3Ha4YeHne NUKOBOro HanpsxeHusa (cMm. 5.2.2.4);

- yCTaHOBMBLUEECHA MUKOBOE HaMpsXXeHne WA NoBTopsloleecs NMKOBOe HanpsaxeHue (cm. 5.2.2.4);

- ycnosus anektpuyeckoro nonsa (cm. 5.2.3.2 n 5.2.3.3);

- BbicoTa (cM. 5.2.3.4);

- CTeneHb 3arpsasHeHns B Mukpocpege (cm. 5.2.3.5).

Mpn MexaHW4yeckux BO3AENCTBUAX, TAKUX KaK BUGpauus uim npuioxeHHble yCUans, Moryt 6biTb HasHa-
YeHbl YBE/IMYEHHble 3HaYeHUsA BO3AYLIHbIX 3a30POB.

Cwm. npunoxeHune G (pucyHok G.1) gna pyKkoBOACTBa O TOM, Kak onpefenuTb BO3AYLIHbIA 3a30p Ha oc-
HoBe TpeboBaHusa 5.2.1.

5.2.2 KpuTepuun onpepgeneHnsa pasMepoB BO3AYLIHbIX 3a30POB

5.2.2.1 O6uwmne nonoxeHus

Bo3gylHble 3a30pbl JO/MKHBI ObITb TakMxX pasmepos, YTOObl BblAepxuBaTb Hanbosibliee U3 Crepylo-
ero:

- ANS uenei, HeNOCPeACTBEHHO NOAKMIYAEMbIX K 3/IEKTPUYECKON CETU, HOMUHA/IbHOE UMMY/bCHOE Bbl-
AepXnBaemoe Hanps)XKeHue onpepfendeTca Ha ocHoBaHun 5.2.2.2 n 5.2.2.3;

- ONA yCTaHOBUBLUEroCA MUKOBOTO HaMpsXXeHus MUKOBOE 3HavYeHne BPEMEHHOro nepeHanpsKeHuns
(cm. 5.2.1) unn nosTOpstoLLEECH NUKOBOE HanpsxeHue onpefesnisieTca Ha ocHoBaHUW 5.2.2.4.

5.2.2.2 Bbl60p HOMUHA/IBHOTO MMNYJ/IbCHOTO BbIAEPXUBAEMOI0o HanpsXeHns o06opyaoBaHuA

HomunHanbHOe UMNyNbCHOE BbifiepXmnBaemoe HanpsxxeHune obopyaosaHusa BbibupaeTca no tabnvue F1
B COOTBETCTBMW C YKa3aHHOI kaTeropuei nepeHanpsXeHns u HOMWHaIbHbIM HanpshkeHnem obopynoBaHus.

MprumevyaHne 1— O6GopyaoBaHue C ONpefeNieHHbIM HOMUHA/BHBIM UMMY/ILCHBIM BbIAEPXMBAEMbIM Hamps-
XEHUEM W UMetoLyM Gosee YeM OfIHO HOMUHA/IbHOE HanpshkeHne MOXET GbiTb NPUroAHbIM [1s1 UCMONb30BaHWA B pas-
JINYHBIX KaTEropusix nepeHanpsikeHnst.

MpunmevyaHne 2— [InA pacCMOTPEHUA CTOPOH KOMMYTaLVNOHHOIO nepeHanpsixeHnsa cm. 4.2.2.4.

5.2.2.3 OnpepgeneHne pasmepoB A5 BblAEPXUBaAHUS NEePexodHbliXx nepeHanpsH>XeHui

Bo3saylwHble 3a30pbl AO/DKHbI ObITb TAKMX pa3MepoB, YTOObl BblAepXKuBaTb Tpebyemoe MMNybLCHOE Bbl-
JepxXunBaemMoe HanpshkeHve B COOTBETCTBMM C Tabnuuein F.2. Ana uenei, HenocpeaCTBEHHO MOAKIHYAEMbIX
K 9/1eKTPUYECKOW ceTun, TpebyeMbiM MMMY/IbCHbIM BblAEPXUBAEMbBIM HaNPSXeHWEM SABMSETCA HOMUHalIbHOe
UMMY/IbCHOE BblAEPXMUBAEeMOe HanpsXeHue, yCTaHOB/IEHHOE Ha OCHOBaHuun 5.2.2.2.

5.2.2.4 OnpepgeneHne pasMepoB AN BblAEPXNBAHNUA YCTAHOBUBLUMXCSA NMUKOBbLIX HANPS)XXEHWUI, BPEMEH-
HbIX NepeHanpsHXeHWn UM NOBTOPSAILWNXCA MUKOBbIX HaNPsSXEHU

Bo3saylwHble 3a30pbl AO/KHbI ObITb TakMX pa3mMepoB, Kak ykaszaHo B Tabnuue F.8, uTobbl BblAepXusaTb
yCTaHOBMBLUMECS MWKOBblE HAaNPSXEHWs, NMUKOBOE 3HAYeHWEe BPEMEHHbIX NepeHanpsHKeHuin uau noBTOPSH0-
Lmnecs NUKoBble HanpPsHXXeHUs.

5.2.3 Tlpoune hakTopbl, BAMAIOLWME HA BO34YyLIHbIe 3a30pbl

5.2.3.1 O6uwune nonoxeHus

dopma ¥ pacnonoxeHue TOKOMPOBOAALWMX yacTeill (3N1eKTpogoB) BAUAKT Ha OAHOPOLAHOCTb NONSA
(cm. 4.9) n, cnegoBaTtefibHO, Ha BO34YLWHbIA 3a30p, HEOBXOA4MMbINA, UTOObI BblAepXaTb 3a4aHHOe HanpsxeHune
(cm. Tabnuuy F.2, Tabnuuy F.8 n tabnuuy A.1).

PekomeHayeTCcs MX NpoekTupoBaTthb A8 YC/OBUA HEOAHOPOAHOrO nons B cooTBeTcTBMM € 5.2.3.2 (cny-
yaii A). Ecnn OHM CNpoeKTMpoBaHbl A/ YC/OBUIA ogHOpogHoro nonsa (cnyyalh B), To npumeHsietca 5.2.3.3
(cm. Takxe 6.2.2.1).

5.2.3.2 YcnoBua HeogHopoAHoOro nons (cny4van A us tabnuubl F.2)

Bo3gylwHble 3a30pbl, HEe MeHblUMe, YeM ykasaHHble B Tabnuue F.2 gns ycnoBuin HEO4HOPOAHOrO Nons,
MOTYT MCNO/Ib30BaTbCA HE3aBMCUMO OT (DOPMbl M PACMO/IOXKEHMA TOKONPOBOAAWMX YyacTeidl n 6e3 NpoBepKu
UCMbITAHWEM HAa BblAEPXUBAEMOE HanpsXeHue.
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Bo3aylwHble 3a30pbl Yepe3 MUKPOTPELLMHbI B 060/104Ke M3 M30AALMOHHOIO MaTepuasna A0/DKHbI ObiTb He
MeHbLUe TeX, KOTOpble yKa3aHbl 418 YC/I0BUA HEOAHOPOAHOrO MO, NOCKO/IbKY KOHCTPYKLUA HE KOHTpONupy-
eTCs, YTO MOXEeT oTpuuaTeslbHO cKka3aTbCA Ha O4HOPOLHOCTUN 3NEKTPUYECKOTO MOoss.

5.2.3.3 YcnoBus ogHopogHoro nons (cnydvain B us tabnuubl F.2)

3HayeHMa BO3AYLIHbIX 3a30p0B K3 Tabnuubl F.2 ons cnyvyas B npuMeHMMbl TONIbKO ANS YC/OBWIA Of4HO-
poaHoro nons. OHU MOryT 6bITb MPUMEHEHbI TOMIBKO KOrga hopma v pacnosioxeHne TOKONPOBOAALLMX YacTei
CMPOEKTMPOBaHbl AN [OCTMXKEHUSA TOro, 4ToObl 3/1IEKTPUYECcKoe Nnosie MMeno paBHOMEPHbLIV nepenaj Hanps-
XeHus.

Bo3gylwHble 3a30pbl, MeHbLUME, YEM AN1S YCIOBUIA HEOLHOPOAHOIO Nons, TpebylT NPOBEPKN UCMbITaAHN-
€M Ha BblgepXnBaemoe HanpsbkeHue (cMm. 6.2.2.1). 1N manbiX 3Ha4eHuii BO34YLWHbIX 3a30p0B O4HOPOAHOCTb
3/1IEKTPUYECKOTO MOMSA MOXET YXYALWUTLCA NPY Ha/TMYUK 3arpa3HeHus, B pesynbTare yero Heob6xoAuMo yBenu-
YMTb BO34YyLWHbIE 3a30Pbl 60MbLWE 3HAYEHN gna caydasa B (cm. Takke pUCYHOK A.2 N pUCyHoK A.3).

5.2.3.4 NMonpaBoYHbIi KOIPPULNEHT

Bo3gylHble 3a30pbl, yKasaHHble B HACTOsSIWEM CTaHAapTe, AENCTBUTENbHbI A1 BbiCOTbl 40 2 000 m.

[Ansa BbicoT 6onbwe 2 000 m cnepyeT ncnosb3oBaTh Tabnuuy A.2 Ans onpegeneHns nonpaBOYHbIX KO-
3 PULUMEHTOB A1 KOPPEKUUM 3HAYEHUIT BO3AYLWHbIX 3a30poB. CM. Takxke 6.2.2.1.4 ana npoueaypbl pacyeTa
NonpaBOYHbIX KOS PULNEHTOB A8 KOPPEKLMM 3HAYEHUI I BO3AYLHbIX 3a30p0OB. [lonyckaeTcs /AMHENHaa WH-
Tepnonauua Mexay AByMs COCEAHUMW 3HAYeHUAMU 13 Tabnuubl A.2.

MpumMeyaHue — 370 siB/IEHWE HEIMHEHOE, NO3TOMY MHTEPMNONISALMS 3HAYEHNIT MeXaY BbICOTaMU JIEXUT B 06-
NacTVi OTBETCTBEHHOCTW TEXHUYECKUX KOMUTETOB.

5.2.3.5 CTeneHb 3arpAa3HeHnsa B mukpocpeae

Bo3aylwHble 3a30pbl BbiGMpakTca M3 Tabnmubl F.2 Ana cTeneHun 3arpA3HeHns B MUKpOCpeae B COOTBET-
cTBuK € 4.5.2. CTeneHb 3arpsA3HEHNs He OKa3blBaeT CU/IbHOTO BAWSHUA Ha onpejeneHve pasMepoB BO34YLU-
HbIX 3a30poB. O4HAKO He gonyckaeTcs npeHebpexeHue el ANs HebGONbLNX BO3AYLHbIX 3a30p0B, Ae Takune
3arpsA3HeHNs, Kak TBepAble YacTuubl, Mblb U KOHAEHCAT, MOTYT NepeKkpbiTb BO3AYLIHbIA 3a30p.

MuWHMManbHble 3HaYeHWs BO3AYLUHbIX 3a30pOB [ANA CTeneHel 3arpA3HeHns 2 n 3 ykasaHbl B Tabnu-
ue F.2.

5.2.4 OnpegeneHne pasmMepoB BO3AYLIHbIX 3a30pOB AN PYHKLUMOHANIbHOW MU301auum

[na BO3AYLWHbIX 3a30p0B A1 (PYHKUMOHANBLHOW U30MAUUn TpebyemMblM BblAEPXMBAEMbIM HaMNps)XXeHu-
eM siBSieTCA MaKCMmasibHOe UMMY/NbCHOEe HanpshkeHue (CO CCbINIKoM Ha Tabnuuy F.8) unm yctaHoBuMBLUEECS
NUKOBOE HamnpsixeHue (Co cCbINIKOW Ha Tabnuyy F.8), KOTOpoe OXuaaeTcs Ha Heli B YC/IOBUAX HOPMAasibHOW
pa6oTbl 060pynoBaHnA W, B YACTHOCTWU, NPU HOMUHANIbHOM HanpsXeHUM U HOMUHANbHOM WMMNY/bCHOM Bbl-
OEepXnUBaeMoM HanpsikeHun (cm. Tabnuyy F.2).

MpumedyaHne — [N pacCTOSHUA, paBHbIX UM MeHbLUe YeM 2 MM, B IEC TR 63040 yka3aHbl UCMbITaHWs 1 UC-
cnefoBaHvie BAVSIOLWMX NapameTpoB A1 onpefeneHns paccTosHWA No M30nsaumn. icnonb3oBaHne AaHHOro ctaHgapTa
NEeXUT B 061aCT OTBETCTBEHHOCTU TEXHUYECKNX KOMUTETOB.

5.2.5 OnpegeneHne pasMepoB BO34YLHbIX 3a30P0B A1 OCHOBHOM, AOMNO/IHUTENILHOMN N YCUEH-
HOW n3onaunmn

Bo3aylwHble 3a30pbl A1 OCHOBHO M AOMNO/IHUTENBHOW U30MSAUUN LOMKHbBI UMETh pa3Mepsbl, Kak ykasaHo
B Tabnuue F.2, B cOOTBETCTBUM C:

- HOMUHANbHLIM MUMMNYNbCHLIM BblAEPXMBAEMbIM HaNPsSXXEeHWeM B COOTBETCTBUN € 4.2.2 nnun 5.2.2.2; nnun

- TpebyeMbIMM BbIAEPXKMBAEMbBIMM HANPSAXEHUAMU C y4ETOM MEPEXOAHbIX MepeHanpsXeHunin, colnasa-
eMblX HenocpeACcTBEHHO B 060pyAoBaHNN B COOTBETCTBUMN C 4.2.2.4;

M Kak ykaszaHo B Tabnuuye F.8, B COOTBETCTBUM C:

NMUKOBbIM 3HAa4YeHMeM BPEMEHHOr0o nepeHanpsXXeHus B COOTBETCTBUU C 4.2.3;
NOBTOPAKLLMMCA MUKOBbIM Hanps>XeHnem B COOTBETCTBUMU C 4.2.4;
YCTaHOBUBLUMMCS MUKOBbLIM HanpshH)XeHUWem B COOTBETCTBUMU C 4.2.6.

UTo KacaeTcsa MMMNY/IbCHOTO BbIAEPXUBAEMOr0 HanpsHkKeHus, TO BO3AYLUIHbIE 3a30pbl ANS YCUIEHHOW
N300ALNUN AO/MKHbI MMETb pa3mepsbl, Kak yka3aHo B Tabnuuye F.2, B COOTBETCTBUN C HOMMUHA/bHLIM MMMY/bC-
HbIM BblEPXNBAEMbIM HaNPsHKEHWEM, HO Ha OfHO 3Ha4YeHue 60/blie M3 NPeAnoYTUTENIbHOTO psafa 3HaYeHUN
B 4.2.2.1, yem yKa3zaHHas AN OCHOBHOW m3onauuun. Ecnn uMnynbCHOe BbigepXMBaemMoe HanpshkeHue, Tpeby-
emMoe ANs OCHOBHOW M30M5UMK corfacHo 4.2.2.1, oTanyaeTcs OT 3Ha4YeHus, B3ATOr0 M3 NpegnovYTUTenbHOro
psaga, ToO ycuneHHas uM3onauusa Ao/hDKHa UMeTb Takme pasMepbl, YTobbl BbligepxuBaTb 160 % MMNY/bCHOrO
BbI4EPXMBAEMOrO HanpsXeHns, Tpebyemoro A9 OCHOBHOI U30aUnu.
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MprumevaHne 1— C TOUKM 3pEHUS KOOPAMHALMK U30MSLMM HET HEOBXOAMMOCTU YCTaHAB/MBATL BO3AYLLUHbIE
3a30pbl Bbille MUHUMa/ILHO TpebyembiX A/ 3alaHHOTO MMMY/IbCHOMO BbIAEPXMBAEMOr0 HanpsbkeHWsl. Tem He MeHee
MOXET BO3HUKHYTb HEOBXOAMMOCTb HA3HAUYUTL YBENMYEHHbIE 3HAUYEHWSI BO3AYLLUHLIX 3a30p0B (HanpuMep, Npy MexaHuue-
CKUX BO3AEWCTBUAX) A1 UHBIX LieNieil, He CBSI3aHHbIX C KOOpAWHALMENR M3onaumn. B Takux ciyydasx mcrnbiTatesisHoe Ha-
MPSHKEHVE OCHOBbLIBAETCS HA HOMWHA/IBHOM MMMY/IbCHOM HanpsbKeHUU 06GOpyA0BaHKsl, B MPOTMBHOM Crlyyae AOCTynHast
OCHOBHAsl U30/ISILIMA MOXET OKa3aTbCsA MO/ YPE3MEPHbLIM BO3AEHCTBMEM HAMPSHKEHNS.

UTo KacaeTcs yCTAHOBMBLUMXCSH MUKOBbIX HaMNpPsHXXeHU, NOBTOPSAIOWMUXCA NMUKOBbLIX HANPSHXEHUA 1 Bpe-
MEHHbIX NepeHanps)XXeHnin, To BO3AYLHbIe 3a30pbl A1 YCUNEHHOW U30NAUUN LO/DKHbI MMETb pasmepsbl, Kak
ykazaHo B Tabnuue F.8, uTo6bl Bbigepxusatb 160 % BblgepXnBaeMoro HanpsxeHus, Tpebyemoro Ans OCHOB-
HOli n3onayuu.

[Onsa o6opyaoBaHus € ABONHON nlonsauyueli, rae OCHOBHasA M fONOAHUTEIbHAA U30A5ALUSA HE MOTYT ObiTb
ncnbiTaHbl OTAENBbHO, CUCTEMA M30NALMN CUMTAETCA YCUTEHHOW n3onauymei.

MpumMmeyaHue 2 — lNpn onpeaeneHny pasMepPoOB BO3AYLLUHbIX 3a30POB A0 AOCTYMHbIX MNOBEPXHOCTEW M3 U30-
NAUMOHHOTO MaTepuasia npeanosiaraeTcsi, YTo Takme MOBEPXHOCTU MOKPbITbl METANIMYECKON (hosbroi. TeXHUYECKME KO-
MUTETbI MOTYT yKasblBaTb 60/iee Noapo6HY0 MHGopMaLMIO.

5.3 OnpepgeneHne pasmepoB NyTen yTeukun

5.3.1 O6uime NonoxeHms

Ana onpepeneHns TpebyemblX PacCTOAHWI YyTeUYkKM HeobXoAUMO YyuuTbiBaTb Crepyllune BAusAOLLME
hakTopsl:

- HanpsbxeHue (cm. 5.3.2.2);

- CTeneHb 3arpsasHeHnsa (cm. 5.3.2.3);

- rpynna matepuanos (cMm. 5.3.2.4);

- OpueHTauus 1 pacnosioxeHue nyTn ytedkm (cm. 5.3.3.2);

- hopma n301AUNOHHON noBepxHocTn (cm. 5.3.3.3);

- NPOAO/MKNTENBHOCTb BO3AENCTBUA HanpsxeHus (cm. 5.3.3.4);

- 6osblIe YEM OAMH MaTepuan Wau cTeneHb 3arpAasHeHns (cm. 5.3.3.5);

- noABwXHas TokonposoAsuwas yactb (cM. 5.3.3.6);

- ncnosb3oBaHue pebep (cm. 5.3.3.7);

- KOMMNOHEHTbI, YCTAHOBJ/IEHHbIE HA MaTepuane neyatHol nnatbl (cm. 5.3.3.8).

[ns pykoBoAcTBa O TOM, Kak onpefenutb NyTb yTeYkM Ha OCHoBe TpeboBaHua 5.3 cm. pucyHok H.1
(npunoxeHune H).

MpumeyaHne — 3HayeHus B Tabnumue F.5 OCHOBaHbl Ha CYLLECTBYHOLMX IMMUPUYECKUX AAHHbIX U NOAXOAAT
Ana 60NbLUMHCTBA NpUMeHeHWn. OfHako Ana YHKUMOHaIbHOW M30N15UMM MOTYT 6bITh NOAXOAALLMMU U 3HAYEHWUS NyTei
yTeuKun, OT/INYHbIE OT yKa3aHHbIX B Tabnmue F.5.

5.3.2 KpuTtepuun onpegenieHns pasmepoB nyTel yTeukn

5.3.2.1 O6uwune nonoxeHuns

[OnunHa nyTu yTeukn gomkHa ObliTb paccuuTaHa Takum o6pas3om, YToObl BblAepXxuBaTb ANTENIbHOE BO3-
felicTBMe cpefHeKkBaApaTUYHOrO HanpsHXeHUs Ha paccmaTpuBaemol U30MSauuu, a Takke C yyeTOoM CTeneHu
3arpsA3HeHns 1 rpynnbl MaTepuanos, AN KOTOPOl paccMaTpuBaeTcsa nyTb yTeuku (cm. 5.3.2.2—5.3.2.4). Apy-
rme chaktopbl, paccmatpusalrLmne npousib NOBEPXHOCTN U3ONALMOHHOIO MaTepuana, napameTpbl maTtepu-
ana n BpeMs HaxoXAeHWs nog BO3AEeWCTBMEM HaNpsXeHus Takke Heob6xoAuMO NMPUHUMMATb BO BHUMaHue
(cm. 5.3.3).

5.3.2.2 OnpepgeneHne HanpsXxeHus

OCHOBOIi ANna onpegeneHns NyTU yTeuyku sIBASieTCA OJ/UTeNbHOE cpefHekBajpaTuyHOe 3HayeHue Ha-
NPSXXEHWS, MPUCYTCTBYIOLLEE HA HEM. DTO HaNpsXXeHue ABNAETCA HanbobWM 3HAYEHNEM YCTAHOBUBLLETOCH
pabouyero HanpsbkeHus (cm. 4.2.5), HOMWUHANBLHOIO HaNPsHXKEeHUA M30NALUN WU HOMUHA/IBHOTO HamnpsXeHus.
[nAa onpepeneHnss HOMWHaNbHbIX HANPSXXEHUA M30NALMM MOXHO MCMNOAb30BaTb Tabnuubl F.3 n F.4.

MepexofHbIMU NepeHanpsXXeHUsaAMU npeHebdperarT, NOCKO/IbKY OHU OO6bIYHO He B/IUAIOT Ha fIBNeHue Tpe-
knHra. OfHako crnefyeT yuuTbiBaTb BPEMEHHbIE MepeHanpsiXeHna unm nobblie nepeHanpsHeHns, Heobxonm-
Mble AN8 (PYHKLMOHMPOBAHWS YCTPOWCTBA, €C/ivM WX MPOAO/IKUTENbHOCTb UM YacToTa BO3HUKHOBEHWUSA MOTYT
BNUATL Ha TpeKuHr (cMm. 5.3.3.4).
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[ns o6opyfoBaHMS, UMEKLLEr0 HECKO/IbKO HOMMWHA/IbHbIX HaNpsXeHWuli, Tak Y4To6Gbl €ro MOXHO O6bls10
MCMONb30BaTb MPU Pa3fIMYHbIX HOMUHA/bHbLIX HAMNPSXEHUAX 3/1eKTPUYECcKOl ceTu, BbibpaHHOEe HanpsXxeHue
LO/HKHO COOTBETCTBOBATH HaMbO/iblUEMY HOMUHA/IbHOMY HanpsXXeHnto o06opyaoBaHuS.

JomxHo ncnonb3oBaTbCA Haumbosibliee ycTaHOBMBLUEECS paboyee HanpshkeHue, KOTOpPOe MOXET BO3-
HUKHYTb B cucteme, obopygoBaHun uUim BHYTPEHHUX uLenax. HanpsxeHne onpepenseTcs npu paboTe Ha HO-
MWHa/IbHOM HanpsXXeHUun 1 B HaUXyALUX YCNO0BUAX 3KCNyaTauum B npefenax HoOMUHabHbIX XapakTepucTuk
ob6opyAoBaHUA. YCNOBUSA HEUCMNPABHOCTU HE YUYUTbIBAKOTCA.

5.3.2.3 OnpepgeneHne cTeneHun 3arpa3HeHns

BnvsiHne cTeneHun 3arpA3HeHNs € y4eTOM CoYeTaHusa 3arpA3HeHns 1 BNaXHOCTU B OKpYXalLein MUKpo-
cpege (cm. 4.5.2) [OMKHO NPUHMMATLCA BO BHMMaHWE Npy onpeaesieHnn ANvHbl NyTeil yTeukn B COOTBETCTBUM
c Tabnuuen F.5.

MpumedvaHne — BoGOpyLoBaHUM MOTYT CYLLECTBOBATb Pa3/IMuHble YC/IOBUSI OKPYXatoLlel MUKpocpesbl.

5.3.2.4 Onpepgenedve rpynnsl matepuasnos

[na uenein HacToswero ctaHgapTa martepuasnbl KnaccuuumMpyTCs Ha YeTbipe rpynnbl B COOTBETCTBUM
C UX 3HAYEHUAMU CPaBHUTENbHOIO MHAEeKca TpekuHrocTolikoctn (CUT). 3TU 3HayYeHus onpepesieHbl B COOT-
geTcTBMKM ¢ IEC 60112 npu ucnosb3oBaHnn pacteopa A. CywecTBYOT cregytouwme rpynnbl:

- martepwuan rpynnsl I 600 < CUT;

- martepuan rpynnsl I 400 < CUT < 600;

- matepuan rpynnel  Wa: 175 < CUT < 400;

- martepwuan rpynnsl  Wb: 100 < CUT < 175.

5.3.2.5 3aBNUCUMOCTb MexXay NyTeM yTeUYku 1 BO3AYLIHbIM 3a30PpOM

OnvHa nyTn yTeuykm He MOXeT OblTb MeHblle, YeM COOTBETCTBYIOLWMNIA BO3AYLWHbIA 3a30p, MO3TOMY Hau-
MeHbLlass BO3MOXHas ANMHA MNyTU yTeuykn paBHa TpebyemMomy BO3AYyWHOMY 3a30py. OAHaKo Mexay MWHU-
MasibHbIM BO34YLWHbLIM 3a30pOM W MUHUMAasIbHbIM AOMNYCTUMbIM PAaCCTOSHUEM YTEYKM HET HUKakoW dursunye-
CKOli 3aBUCUMOCTHU, KPOME OrpaHMyeHns pasmMepos.

MyTn yTeukn, MeHbllMe, YeM BO3AYyLUHble 3a30pbl, Tpebyemble ana cnydyasa A u3 tabénuubl F.2, moryt
NCMNONb30BAaTbLCA TOMLKO B YCNOBUAX CTENEHU 3arpA3HeHnsa 1 u 2, korga nyTb yTeUKM MOXET BblAEepXUBaTb Ha-
npshxeHne, Tpebyemoe Ana COOTBETCTBYHLWEro 3asopa (cm. Tabnuuy F.2). Ana ucnbiTaHnii cMm. 6.2.

5.3.3 [lpoune (hakTopbl, BAUAKOWMNE HA NYTUN YTEUKMN

5.3.3.1 O6wume NosoxXeHus

TexHunyeckne KOMUTETbl AOJ/DKHbI YUMTbIBATb Npouyve (hakTopbl, BAUAKOLWME Ha AJINHY NYTU YTEUKW, Ha-
npumep, opuveHTaunio U nNpodusb NOBEPXHOCTU U30NALUMOHHOrO mMatepuasna. B cnyydae ocobbix (hakTtopos,
BAIVAKOLWMNX HA OIUHY NYTWU YTEYKU, OHN A0/DKHbI ObITb MPUHATLI BO BHUMaHWeE.

5.3.3.2 OpueHTaymsa nyTei yTeuku

Mpn Heo6XoANMMOCTN U3rOTOBUTENb AOJ/DKEH yKa3aTb npejnosiaraemyo opveHTayunio obopyaoBaHus nnm
KOMMOHEHTa, 4TOObl NYTW YyTEeYKM He nojBepranncb He6naronpusaTHOMY BO3AEWCTBUIO CKOMMEHUS 3arpssHe-
HWIA, ANA KOTOPbIX OHU He BblNn paspaboTaHbl.

5.3.3.3 ®opma n301ALMOHHON MOBEPXHOCTM

®opmMbl U30NALMOHHLIX NOBEPXHOCTEN 0Ka3blBAOT 3HAYNTENIbHOE BAUAHUE Ha OnpejesieHne pasmepos
nyTen yTeuykm TONbKO ANA cTeneHu 3arpsasHeHus 3. [NpeanoyTuTenbHO, 4TOObl NOBEPXHOCTb TBEPAON WM30N4-
UMM MMena nonepeyHble pebpa u KaHaBkW, YTOOblI HapylwaTb HEMPEPbIBHOCTb MYyTU TOKA YTEYKU, BbI3BAHHOIO
3arps3HeHneM. AHaANOrMYHbIM 06pa3oM MOXHO MCNOMb30BaTb pebpa M KaHaBKu ANs 0TBOAA BOAbl OT M30M9-
uun, HaxogAauwenca nog anekTpuyeckuMm HanpshkeHwem. CnepyeT msberaTb CTbIKOB WM KaHABOK, COEAMHSAN0-
LMX NpOBOASALLME YACTU, NOCKOSIbKY OHU MOryT cO6MpaTh 3arpsa3HeHUs Uau yaepxusaTb BOAYy.

5.3.3.4 TNpofo/MKNTENBHOCTL BO3AENCTBUSA HAMPSHKEHUSA

MpoAo/MKNTENBHOCTL BO34ENCTBUA HaNpsXeHus BAUAET Ha KONMYeCcTBO C/lyyaeB, Korga BbiCbiXaHue
MOXET MPUBECTMN K MOBEPXHOCTHbIM WCKPEHUAM C 3HEeprueli, AoCTaTOYHO BbICOKOWN, YTOGbI Bbi3BaTb TPEKMHT.
KonnyecTBo TakuMx cnyvyaeB cyMTaeTcs AOCTATOYHO 60/bWUM, YTOObI Bbl3BaTb TPEKUHT:

- B 060pyfoOBaHMK, nNpefHasHavyeHHOM [ANA HeNpepbiBHOW 3KcniyaTtaluuu, HO He BblAensawuwem gocra-
TOYHO Tensia, 4To6bl NOBEPXHOCTb U3015ALUN OCTaBanacb CyxoW;

- B 0b6opyaoBaHuM, nogseprawLemMcs KOHAeHcauMM B Te4eHne Npoao/mHKUTENbHBIX MEPUOL0B BPEMEHMU,
B TEYEHME KOTOPbIX OHO YacTO BK/KOYAETCHA U BblK/IOYAETCH;

- Ha CTOpOHe BX0Aa KOMMYTaLMOHHOIO YCTPOMCTBA U MeXAY ero pasHbIMn 1 Harpy304HbIMU KOHTaKTHbI-
MW 3aXXMMaMW, KOTOpble NOAK/IYEHbl HEMOCPEACTBEHHO K 3/IEKTPUYECKON ceTu.
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MyTn yTeukn, ykasaHHble B Tabnuue F.5, 6blin onpegeneHbl ANa U30MsSUMKU, KOTOopas HaxoAUTCS MOf
BO34ECTBMEM HaNps)XeHus B TeYeHue A/INTESIbHOro nepuofa BPEMEHMU.

TexHnyeckne KoMuTeTbl, OTBevawLlmne 3a obopygoBaHvne, U30MALNA KOTOPOro HaxoawuTca Mof Bo3feli-
CTBMEM HaMpsHKeHWs TO/IbKO B TEYEHUE KOPOTKOrO BPEMEHW, MOTFYT pacCMOTpPEeTb BO3MOXHOCTb YMEHbLUEHUSA
nyTen yTeuku.

5.3.3.5 MyTn yTeuykn, Korga ncnosnb3yeTcsa 60/see O4HOIO MaTepuana wnn npumeHseTcsa 6osee ofHON
CTENEHN 3arpsA3HeHns

MyTb yTEYKM MOXET ObiTb pasfesieH Ha HeCKOIbKO YacTel U3 pasHbiXx MaTtepuasos W/uam nmeTb pasHyto
CTeneHb 3arpA3HeHns, ecnum OA4WH U3 NyTei yTeuykn MMeeT Takyl ANUHY, 4TOoObl BblAepxuBaTb obliee Ha-
npshkeHue, unm ecnv obwasa ANvHa onpefensieTcsa B COOTBETCTBUM C MaTepuasioMm, MMEKLWNM HauMeHbL KA
CpaBHUTENbHbIN UHAEKC TpeknHroctomkoctTn (CUT) n HanboNbLYy CTEMEHb 3arpsA3HEHUS.

5.3.3.6 Nyt yteukn, pasgensowne nogBuXHbIe TOKONPOBOAALLME YacTu

MyTn yTeykn moryT 6biTb pas3fefieHbl Ha HECKOJIbKO 4YacTeli, BbIMOJIHEHHbIX M3 OA4HOTO W TOrO Xe W30-
NAUMOHHOIO mMaTtepuana, BkAW4Yawwme nan pasfeneHHble NOABWKHbIMW MPOBOAHUKAMMW, MPU YCNOBUU, YTO
CyMMa pPacCTOSAHMI MO KaX[OoW OTAENbHOM YacTu paBHa WKW NpeBblWaeT NyTb YTeUKu, Tpebyemblii ecnm 6Gbl
NOABWXHbIX YacTeil He 6bi10. CM. puUCyHOK 14.

5.3.3.7 YMeHblIeHne TpebyemMbix NyTein yTeuykn 3a cyeT MCNONb30BaHMA pebep

Tpebyemble NyTU yTeUkW, paBHble WX Npesbiwawwme 8 MM, A9 CTENEHW 3arpA3HeHnsa 3 MoryT ObiTb
YMEHbLUEHbI 3a CYET UCMONb30BaHMS pebep. 3HAYEHUS 3TUX YMEHbLUEHHbIX NyTel YTeYkn — 3TO 3HAYEHUSA,
nepeudmncneHHble B Tabnuuye F.5 B ckobkax (cMm. cHocky d) Tabnuuybl F.5). Pe6po 4O/HKHO MMEeTb MUHUMaIbHYHO
wupuHy W 20 % 1 MuHUManbHy BbicoTy H 25 % OT Tpebyemoro nyTu yTeuku, BkaUYas pebpo, nsmepeHHoe
KakK Ha puUcyHke 2.

Mpy BbINOSTHEHUM Ha MOBEPXHOCTM 3/1EKTPOU3ONALMOHHbLIX geTanel pebep (6onee ogHoro pebpa) gony-
cKaeTcsa ANVHY NyTU YTEYKn onpefesniath no yyacTkam, paBHbIM KOSIMYECTBY BbINOSIHEHHbIX pebep. Ana kax-
[0ro yyacTka NpUMeHSITCA TpeboBaHusa npegbiaywiero absaya. MMHuManbHoe pacCcTOsiHUE MeXAy HEeCKO/b-
KuMn pebpamum JO/MKHO ObiTb PaBHO MWHMMa/IbHOM WMpUHE pebpa, NMPUMEHAEMON ONSA KaXAoro y4vacTtka,
N3MEPEHHOro OT OCHOBaHMA pebpa.

OfuHouHoe pe6po OfuHouHoe pe6po Bonee ogHoro pe6pa

PucyHok 2 — Onpepgenenve wmpuhbl W 1 BeicoTel H pebpa

5.3.3.8 TyTb YyTeUYKM Yyepe3 KOMMOHEHT, YCTAHOB/IEHHbII Ha MaTepuasie nNeyaTtHoW niathbl

Lna nyTei yTeuykn Ha maTepuasne neyaTHOW nnatbl, NCNOJSIb3YEMbIX TOMIbKO CO CTEMEHbIO 3arpsisHeHns 1
n 2, ponyckaeTca yMeHbLUeHne pa3MepoB, U OHU MOTYT 6bITb BbiGpaHbl 13 Tabnuubl F.5. O6paTute BHUMaHue
Ha BO3MOXHOE YMEHbLUEHNEe WUAN VHYIK TPaeKToOpuio MyTU YyTeUYKN n3-3a KOMMOHEHTOB.

Mcnonb3oBaHWe yMEHbLUEHHbIX 3HAYeHWn pa3MepoB Ha MaTepuasie NevyaTtHon nnatbl CO CTEMNEHbH
3arpsAsHeHns 2 (ctonbeuy 3 Tabnaunubl F.5) ona nyteii yTeyknm MOXET noTpeboBaTb AOMOMHUTENBHOW 3aluThl
OT 3arpA3HeHuns.

5.3.4 OnpepgeneHuve A/NHbI NyTel yTeukn Ana yHKUMOHaIbHOM n3onaumm

Myt yTeuykn Ana yHKLMOHA/IbHON M30A8UMM MOTyT ObiTb paccyuTaHbl, Kak ykasaHo B Tabnuue F.5,
B COOTBETCTBMM C YCTAHOBUBLUMMCHA paboymm Hanpsx)xeHMem no paccMaTpuBaeMoMy MyTU YyTEUKW.

MpumMmevyaHue 1— 3HadyeHus TabaMLpl F.5 MOryT GbITb UCMOMb30BaHbl A7 (PYHKLMOHA/IbHON U3018UyK, OHa-
KO MOTYT NPUMEHATLCS APYrve 3HAUYeHUs NyTeli yTeuku.
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MpumeyaHne 2— [N pacCTOSHWIA, paBHbIX WM MeHbLIE Yem 2 MM, B IEC TR 63040 ykasaHbl UCNbITaHWS 1
nccnefoBaHve BAMSIOWMX NapaMeTpoB 4/19 onpedeneHns pacCTosHWA No usonsaumu. Vicnonb3oBaHue AaHHOro cTaHaap-
Ta /IeXUT B 06/1aCTV OTBETCTBEHHOCTN TEXHNYECKUX KOMUTETOB.

Korpa ons onpegeneHvus pasmepoB MCNOMb3yeTCs yCTaHOBUBLLUEeCA paboyee HanpskeHue, gonyckaeT-
CA MHTEPNo/MPOBaTb 3HAYEHMUSA A1 NPOMEXYTOUYHbIX HANpsHXXeHui. MNpn MHTepnoNMpoBaHUM A0MXKHA UCNOMb-
30BaTbCA /IMHENHAA MHTEPNONALMUA, a 3HAYEeHNA LO0/DKHbI OblTb OKPYI/IEHBI [0 TOIO Xe 3Haka, YTo U 3HaYeHus,
B3ATble U3 Tabnuu,.

5.35 OnpepeneHne AnnHbI NyTei yTeukn ANS OCHOBHOWM, [OMOMHUTENbHOW W YCUAEHHOW M30-
nauun

MyTn yTeykn A5 OCHOBHOW M AOMOAHUTENBHOW N30AALUN AOMXKHbI BblGMpaTbes us tabnuubl F.5 ana:

- pauMoHanun3npoBaHHbIX HaANPAXeHU, ykasaHHbIX B cTonbuax 2 n 3 tabnuubl F.3 n ctonbuax 2, 3n 4
Tabnuubl F.4, COOTBETCTBYIOLWMNX HOMUHAIbHOMY HaNPsXXeHWo ceTu;

- HOMUWHAa/IbHOT0 Hanps)XeHnsa n3onauunm,

- HanpsxeHus, ykasaHHoro B 4.2.5.

Mpu ncnonb3oBaHun Tabnuubl F.5 gonyckaeTcs MHTEPNONMPOBATb 3HAYEHUA A1 MPOMEXYTOUHbIX Ha-
NpsHKeHnin. Tpn MHTepPNnonNPoOBaHNN AO/KHA UCNOMNb30BATHCA /IMHERHAA UHTEPNONALMSA, a 3HAYEeHUSA OODKHbI
6bITb OKPYI/IEHbl 0 TOTO Xe 3HakKa, YTO M 3Ha4YeHus, B3ATble U3 Tabnuu,.

MyTn yTeukn ANa ABONHON M30NALUM CKNaAblBATCA U3 3HAYEHWA OCHOBHOW W [OMONHUTENIbHON W30-
NAUNKN, COCTaBMAKLWNX CUCTEMY ABOWNHON M3015aLUN.

MpuMmevyaHne 1— [Ns JONOMHUTENLHOW M30MSUMM UCMOMb3YeMble CTENeHb 3arpsi3HeHUs!, U30MALMOHHbIN
mMaTepuas, MexaHN4eckne BO3AENCTBNSA 1 YCNIOBUSI OKPYXaloLLLei cpedbl MOryT OT/IMYaTbCs OT YKasaHHbIX /1 OCHOBHOW
n3onaumn.

MyTn yTeukn ANs YCUNEHHOW M30MSLUN AO/KHbI OblTb PaBHbl YABOEHHOMY 3HAYEHUIO MyTW yTeuku A/
OCHOBHOIi 130nALUN.

MpumedyaHne 2— lMpu onpeaeneHun AMHbI BO3AYLIHbIX 3a30P0B [0 AOCTYMHbIX NOBEPXHOCTEW M3 U30NSLW-
OHHOTrO Marepuasa npegnonaraeTcs, YTO TakMe NOBEPXHOCTU NOKPbITbI MeTaIMYEeCcKol (honbroin. TeXHNYECKMEe KOMUTETDI
MOTYT yKa3blBaTb 60/1€e NogpobHY nHhopMaumio.

CpaBHeHMEe MWHMMAasIbHbIX 3HAYeHWIi BO3AYLIHbIX 3a30P0OB M NyTeil yTeuku, yKa3aHHbIX B HacToALWeM
cTaHfapTe, — Ha pucyHke E.1 (npunoxeHue E).

5.4 TpeboBaHUs A1 KOHCTPYKLUMN TBEPAONA U301ALUN

5.4.1 O6uwme NONOXKEHUS

Teepgas nlonaumsa A5 OCHOBHOW, AOMNOMHWUTENIbHOW M YCUIEHHOW M30Nauun foshkHa ObiTb CnocobHa
BblAEPXMNBATb 3NEKTPUUECKNE U MEXaHUYeckue BO3AENCTBUSA, a TakkKe TemnepaTypHble BO3AelicTBUS U BO3-
[eicTBMS oKpyxatouieli cpefbl, KOTOPble MOTYT BO3HUKHYTb B TEYEHME MPeAnonaraeMoro cpoka cnyx6sl 060-
pyZAOBaHUS.

MpumeyaHne — TMyHKT 5.4 He coaepXnT TpebOBaHN K TBEPAON M30MALMKN, UCMONb3YEMON B KayecTBe (OyHK-
LIMOHa/TLHOI M30/15IUMN.

TexHuyeckne KOMUTETbl AO/DKHbI YYUTbIBATb 3TU BO3AEWCTBUA NpU onpefeneHuy YCroBuin ANs WUCnbl-
TaHui.

5.4.2 Bo3geicTBne HanpsxeHus

Teepaas n30nauusa [o/MKHa BblAepXuBaTb BO3ENCTBME HANPSKEHUSA, B TOM Yuchne:

- NepexofHbiX NepeHanpsXeHunin B cootTBetcTBum ¢ 5.4.3.1;

- BPEMEHHbIX BblAEpPXMBaAEMbIX NepeHanpsHXeHnin B cootTseTcTBumn ¢ 5.4.3.2;

- NOBTOPAKLWMMCA MUKOBbLIM HaNps)XeHWem B COOTBETCTBUU C 5.4.3.3;

- YCTAHOBUMBLUMMCSA MUKOBbLIM HanpsXeHWem B COOTBETCTBUKN C 5.4.3.4.

5.4.3 YCTONUYMBOCTb K BO34ECTBMIO HaNpsiXXeHus

5.4.3.1 TllepexofHble nepeHanpsaXeHns

OcCHOBHas 1 fonosiHuTeNbHasa N30NALUsA AOKHA UMETb:

- TpeboBaHMe BbIAEPXKMBAEMOrO MMMY/IbCHOTO HAaMPsHKeHUs, COOTBETCTBYHLIEE HOMWHA/IbHOMY Ha-
NPSHKEHUNIO 3N1EeKTpUYecKol cetn (cm. 4.2.2.2) 1 COOTBETCTBYHLE KaTeropun nepeHanpsXKeHus, Kak ykasaHo
B Tabnuue F.1; nawu;
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- UMNYNbCHOE BbIAEPXMBAEMOE HaMNpsXXeHne BHYTPEHHEW uenn ob6opynoBaHns, KoTopoe 6bis10 onpege-
NIEHO B COOTBETCTBUM C OXWUAAEMbIMU B LENN NnepexofHbiMy nepeHanpsxeHnamu (cm. 4.2.2.4).

YcuneHHaa n3onAauua Ao/HKHa MMeTb UMNYNbCHOE BblAEpXMBaeMoe Hanpsi)XeHne B COOTBETCTBUU C HO-
MWHaNbHbIM WMMY/bCHbIM BblAEPXMUBAEMbIM HaNpsH>XeHUWeMm, HO Ha OAHO 3HaudeHue 6osiblie U3 npeanoyTu-
TeNbHOro paga 3HavyeHunin B 4.2.2.1, yem ykasaHHas 418 OCHOBHOI m3onauun. Ecnum mmnynbCcHOe BblaepXusa-
emMoe HanpshkeHue, Tpebyemoe 4719 OCHOBHOW M30NALMM cornacHo 4.2.2.1, oTnMyaeTcs OT 3HAYEHUS, B3ATOrO
n3 NpeAnoyYTUTEsIbHOTO psaja, TO YCUNIeHHasa u3onaunsa Ao/HkHa UMeTb Takue pasmepbl, YTOObl BblAepXuBaTb
160 % “MNy/IbCHOTO BbiAEPXMBAEMOro HanpshKeHus, TpebyemMoro A/19 OCHOBHOW M30Nauuu.

Ona nogTBepxaeHUs nytem ucnbiTaHusa cMm. 6.4.4.

5.4.3.2 BpeMeHHble BblAepXUBaAEMble NepeHanpsxXeHuns

OCHOBHas 1 ycuneHHas n300auus TBEpAOA M30a5AUNKU AOMKHbI 6biTb pa3paboTaHbl Tak, YTO6bl Bblgep-
XuBartb cnegyrune BpeMeHHble BblAepXMBaeMble nepeHanpsXeHuns:

- KpaTKOBpPEMEHHbIE BpeMeHHble nepeHanpsxeHns UQ+ 1 200 B npofo/mkuTenbHoOCcTbo 40 5 ¢;

- NpoOAO/MKMTENbHbIE BpEMEHHble nepeHanpsxenna UO + 250 B npofonnxkntenbHocTblo 60nblie 5 c,

raoe U0 — HOMMHanbHOE HanpshxeHue mexay asoii n HeliTpanbio B CUCTEME MUTaAHUS C 3a3eMJIEHHON
HelTpanbio.

MopTBEpPXAEHHbIE XapaKTEPUCTUKN MOTYT ObiTb 3asB/IEHbl U3rOTOBUTENEM Kak HOMWHAas/IbHOE 3HayeHue
BPEMEHHOr0 BblEepPXNUBaeMoro nepeHanpaxeHuns.

YcuneHHaa n3onauua AoJ/HKHA BblAepXUBaTb YABOEHHOE 3HaYeHMe BpeMEHHbIX BblAepXuBaeMblx nepe-
Hanps)XeHWi, ykasaHHbIX 4715 OCHOBHOW U30M1UMK, KPOME cny4vyaes, Korga UCMOofb3yeTCcs UCMbiTaHue Ha 4va-
CTUYHbIA pa3psd. AN8 UcnbliTaHUA Ha YaCcTUUHbIA pa3pss NPUMEHSIT KoaduyneHTbl, ykasaHHble B 6.4.6.1.

Ona noaTeepxaeHUs nyTem ucnbiTaHusa cMm. 6.4.5.

MpumevyaHune 1— 3HayeHns cooTBeTCTBYIOT IEC 60364-4-44:2007 (pa3pen 442).
MpumeyaHne 2— 3HayeHVs ABNAIOTCA CPeAHEKBAAPATNYHBLIMU 3HAUYEHUAMN HaMNPSHKEHNS.

5.4.3.3 lNoBTOpAOLWMECH NUKOBbLIE HAMNPAXEHUA

MakcuMasnbHble NOBTOPAKOLWMECA MUKOBbIE HaNPsXeHUs, BO3HMKalLWMe B 3/IEKTPUYECKON ceTu, npej-
BapuTesibHO MOryT 6bITb NpUHATLI paBHbiMu F4 y[2UO, 1. e. B 1,1 pa3a 60/blue nukoBoro 3HadeHusa npu UO.
Mpu HanMuMyM NOBTOPSAIOLLMXCA MUKOBLIX HANPSXEHUA 3aTyxalliee HanpsHKeHue 4yacTUYHOro paspsja [O0JXK-
HO ObITb He MeHee:

- F1mF4-72L/0T.e. 1,32 }[2UOpns Kaxaoin OCHOBHOW M AONOSTHATENbHON M3015LUN;

- F1mF3- F4-yf2UQr. e. 1,65 "2U0 gns ycuneHHoOW msonauuu.

MprumedvaHne — yplUO— B cucTeMax C 3a3eM/IEHHON HeWTpasiblo MUKOBOE 3HAYEHWE OCHOBHOTO (Heucka-
YXEHHOr0) HanpsHKeHWUs Mexay dasoil 1 HeliTpasiblo NPy HOMUHAUTBHOM HAaMNpPsSHKEHUW 3M1EKTPUYECKOli ceTu. MprumeHeHue
MomNpaBoYHbIX KOIPULIMEHTOB, UCMONb3YeMbIX B 3TOM MOAMYHKTE, YCTAHOB/IEHO B NPUIOXeHUn D.

O6bscHeHMe Koa(hdpnyneHToB F cm. 8 6.4.6.1.

Bo BHyTpeHHUx uenax Bmecto F4 ~2L/0 cnellyeT oueHuBaTb Hanbosbline NOBTOPAOLWMECH MUKOBbIE
HanpshXeHus, a TBepAast M30naUua 40/MKHA OTBeYaTb COOTBETCTBYKOLWMUM TpeboBaHMAaM.

Ona nogTeepxaeHUs nyTem ucnblTaHusa cMm. 6.4.6.

5.4.3.4 YcTaHOBMBLUNECH HAMPAXeHUs

YcTaHoBMBLIeeCcs paboyee HanpskeHWe 1 ycTaHOBMBLUEECS MUWKOBOE HanpshkeHue npefcTaBfsiT co-
60l gnnTenbHoe BO3AelCTBME HANPSHKEHUSA, NPUMOXEHHOE K TBEPAON M30NAUUN.

B Tex cnyyasx korga yctaHoBUBLUMECA paboune HanpsHKeHUs He ABAAKTCHA CMHYyCOMAasbHbIMU C MOBTO-
PAWMUMUCA MUKOBLIMU HaNpPsHKEHUAMU UAN YCTAHOBUBLUMMUCA MUKOBLIMU HANPSHXXEHUSAMU, CM. PUCYHOK 1,
ocob60e BHMMaHWe crnepyeT yAenAaTb BO3MOXHOMY BO3HUKHOBEHUIO YaCTUYHbIX pa3pafoB. AHANOTMYHbIM 06-
pasom, Tam, rage MoryT cyw,ecrBoBaTb WU30NALMOHHbIE CMOM WU r4e MOTyT CyLlecTBOBaTb MyCTOTbl B OMPecco-
BaHHOW mM3onauun, cnepyeTt yunTbiBaTb BO3MOXHOE BO3HUKHOBEHME YaCTUYHbIX pPas3psfoB C NOCMAeAYKLWUM
yXyAlWeHneM kayectBa TBepAoli 1M30nsauuu.

Ona nogTBepxaeHUs nytem uUcnblTaHusa cMm. 6.4.6.

5.4.4 YCTOMUMBOCTb K BO3AENCTBUIO OKpPYXXaloller cpeqbl

5.4.4.1 YCTONYMBOCTb K KpaTKOBPEMEHHbLIM TENMOBbLIM BO34EACTBUAM

Teepaas u3onaunsa He AO/HKHA MMeTb NOBPEXAEHUI BCneacTBMe KpaTKOBPEMEHHbIX TENNOBbIX BO3Ael-
CTBUIA, KOTOPble MOTYT BO3HUKHYTb NPU HOPMasbHOW U, NPy HEOOBXOAMMOCTU, HEHOPMAJ/IBHOWN 3kcnayaTauunu.
TexHnyeckne KOMUTETbI AO/HKHbI ONPefenAaTb CTeneHn XeCTKOCTH.
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MpumeyaHune — CraHAapTHble CTENEHU XeCTKOCTM ykasaHbl B IEC 60068 (Bce yacTu).

5.4.4.2 YCTOIAYNBOCTb K MEXAHMYECKUM BO34ENCTBUAM

TBepaas M30nsaunst He AO/KHA UMETb MOBPEXAEHUIi BCNeacTBME MeEXaHMUYECKO BUGpauMm Uav yaapos,
KOTOpble MOTYT BO3HMKHYTb Npu 3KchayaTauun. TEXHUUECKME KOMUTETbI AO/KHbI ONpeaensitb CTENEHU XecT-
KOCTMW.

MpumeyaHne — CTraHAapTHble CTENEHWN XECTKOCTM yKkazaHbl B IEC 60068 (Bce uacTw).

5.4.4.3 YCTOWYNBOCTb K AIMTENIbHbIM TEMN/IOBbIM BO3LENCTBUAM

YXygleHue TBepAOA M30M15UMM BC/IeACTBUE BO34ECTBUS TeMnepaTypbl He JO/DKHO yxyAwaTb Koopau-
HaLUWio U30NALUN B TeYeHMe npeanosiaraemoro cpoka cnyx6el o6opyfoBaHus. TeXHUYEeCKMe KOMUTETbI [OJTX-
Hbl onpeaenATb He06X0AMMOCTb NMPOBEAEHUSA UCTbITAHUSA.

MpumeyaHne — Cm. Takke IEC 60085 n IEC 60216 (Bce yacTn).

5.4.4.4 YCcTOWYNBOCTb K BO3A,ENCTBMIO OTHOCUTE/IbHOWN BIAXHOCTK

KoopguHaumna n3onaumm Ao/HKHa COXPAaHATHCSA B YC/I0BUAX OTHOCUTE/IbHOW BNAXHOCTU, yKa3aHHbIX AN
obopynoBaHusa (cMm. Takxe 6.4.3).

5.4.4.5 Opyrne haktopbl, BAUAKOLWMNE HA TBEPAYIO N30NALUIO

O6opyfoBaHne MOXeT nojsepraTbCs ApPYrMM BO34ENCTBMAM, HanpuMmep, Kak ykasaHo B 4.6.2.4, KOTO-
pble MOryT HeraTMBHO MOB/IUATL Ha TBEPAYIO U30MAUMNI0. TEXHNYECKME KOMUTETbI JO/IKHbI OnpefenaTb Takue
BO34€eNCTBUA M yKasblBaTb MeTOAbl UCMbITAHWUA.

6 VcnbiTaHnAa N N3MepeHns

6.1 O6LWMe NOMoXeHns

Cnepywuime ucnblTatenbHble MNpoueaypbl, NPpUMEHAeMble ANA TUNOBbIX UCMbITAHWUA, A0MNYCKalT BO3-
MOXHbIA M3HOC UCMbITYEMOro ob6pasua. MpegnonaraeTcs, YTO UCMbITaTeNbHbLIN 06pasel, He npegHasHayeH
ONA fanbHeNWwero ncnosb3oBaHus.

Mpoueaypbl NPOBEPKN YKa3aHbl ANS:

- MPOBEpPKN BO3AYLHbIX 3a30p0B (CM. 6.2);

- NpoBepku nyTei yteukn (cm. 6.3);

- MpoBepku TBepAoN nsonauuu (cm. 6.4);

- NpoBeAeHNS UCMbITAHNA N3ONSALMOHHbLIX CBOWCTB Ha KOMMN/JEKTHOM o6opygoBaHun (cm. 6.5);

- ApYrux ucnbiTaHuii (cm. 6.6).

TexHuyeckne KOMUTETbI AO/DKHbI pacCcMOTpPeTb BOMPOC O TOM, crieayeT /iu NPOBOAUTb BbIGOPOUYHbIE UMK
KOHTPOJIbHbIE WCMNbITAHWA B LOMOSIHEHME K TUNOBbLIM WCMbITAHWUAM, W yKa3aTb Heo6XoAMMble UCMbITAHUSA, KO-
TOpble AO/DKHbI ObiTb BbINOJ/IHEHbI B KAYECTBE BbIGOPOYHbLIX M KOHTPOJIbHbIX UCALITAHWUA, YTOOGLI 06ecneynTb
KayecTBO M30MALUMOHHON CUCTEMbl B MpoLecce npousBoacTBa. VcnblTaHWs U KOHAWLMOHUpPOBaHWe, npu He-
06X0A4MMOCTN, AO/KHbI ObiThb YKa3aHbl C napamMeTpamMu, Heo6XoauMbIMK AN OGHAPYXXEHUs HeEMCNPaBHOCTEN
6e3 noBpexaeHusa nonauyum (cMm. 6.6.2).

6.2 NpoBepka BO34YLUHbIX 3a30P0OB

6.2.1 OO6WWMe NOMOXEHUS

Mpn npoBepke BO3AYLWHbLIX 3a30P0OB creAyeT yYnTbiBaTb [Ba cyvas:

- AN 3HA4YeHUii B COOTBETCTBMM cO cnyvyaem A u3 Tabnumuybl F.2 TpebGyeTca npoBepka corsacHo 6.8,
a fanbHeliwas npoBepka NOCPEACTBOM UCMbITAHUA HaNpsXXeHUuem He TpebyeTcs;

- 3Ha4yeHund, MeHbllne, YyemMm 3HavyeHUA AnNa cnydyasa A n 60ﬂbLIJI/Ie, 4yeM 3HauvyeHua gna cnydas B n3 ta-
6nuubl F.2, OMKHbI ObIThb NOATBEPXAEHbLI UCMNbITAHWEM UMMNY/bCHBIM Hanps)XXeHnem B COOTBETCTBMU C 6.2.2.1.

[ns 3a30poB BO3AENCTBUSA, Bbi3BaHHbIe NMEPEXOAHbIMU NepeHanpsXeHnsaMu, oueHnBarTca nyTeM npo-
BeAeHNA ncnbiTaHna UMNYNbCHbIM HanpsaXeHunem, KOTopoe MOXeT OblTb 3aMEHEHO Ha uUcnbiTaHune Hanpsaxe-
HMEeM NepeMeHHOro MM NOCTOSAHHOro Toka. CMm. 6.2.2.1.3. Ecam ycToliunBOCTb K yCTaHOBMBLUIMMCS pabounm
HanNps)XeHUsM, NOBTOPAKLWMMCSA MUKOBLIM HAaMPSHKEHWUSAM WM NMUKOBbIM 3HAYEHUSM BPEMEHHbIX MepeHanps-
XEeHUl B coOOTBETCTBUM € 5.2.2.4 ABNaeTcHA pelwlalwlein onsa onpegeneHns pasMepoB BO3AYLIHbIX 3a30P0B U
€CNun 3TN BO3AYLHblIe 3a30pbl MeHbLUE, YeM 3HayeHus Ana cnyyas A us tabnuubl F.8, To TpebyeTcs ucnbiTa-
HMe HanpsaXeHnem nepemMeHHOro Toka B COOTBETCTBUN C 6.2.2.1.3.2.
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Mpn npoBepke BO3AYLUHbIX 3a30POB BHYTPU 060pyA0BaHMS NyTeM MPOBEAEHMUS UCMbITAHUS WMMY/bC-
HbIM HanpshkeHnem Heo6xoAuMMo y6eauTbCs, YTO YKa3aHHOE WMMYJ/IbCHOE HanpshkeHve MosiBASEeTCS Ha npo-
BEPSIEMOM BO3[YLUHOM 3a30pe.

MpumMeyaHue 1— ONEKTPUYECKME UCTIbITAHNS BO3AYLUHbLIX 3a30POB Takke OyAyT okasblBaTb BO3AEWCTBME Ha
CBSA3aHHYI0 C HUMW TBEPAYIO V30/ISILMIO.

MpumevyaHne 2— B HEKOTOPbIX C/Iy4Yasix 3TU UCMbITAHUS TaKKe NMPUMEHSIIOTCA ANa MyTei yTeukn, cm. 5.3.2.5.
MpumevyaHune 33— lNpy NPOBEAEHUN UCTILITAHUIA HA NOJSIHOCTLIO TOTOBOM 060pyAOBaHMN CM. 6.5.

6.2.2 VcnbiTaTenbHble HanpsXeHUd

6.2.2.1 WNcnbiTaHMA N30NALMOHHbLIX CBONCTB MMMY/IbCHLIM HaNpsXXeHneMm

6.2.2.1.1 O6wune nNonoXxeHnUs

Llenblo faHHOro ucnbiTaHna ABMASETCA NOATBEPXAEHME TOro, YTo BO3AYLUHbIe 3a30pbl BblAEpPXUBaOT
yKasaHHble nepexofHble nepeHanpsxeHusa. VcnbiTaHWe Ha BblAepXUBaHWE MMMYLCHOIO HanpsXeHusa npo-
BOAAT Ha HanpshXeHuu, umerowem opmy BoHbI 1,2/50 MKC CO 3HaYeHWAMU, yKaszaHHbIMU B Tabnuue F.6.
[Ona dopmbl BonHbl npumeHseTca IEC 61180:2016 (nyHkT 7.1). OH npefHa3HayeH Ans MogenupoBaHus nepe-
HanpsHXKeHUn, NMPOUCXOAALLNX B OKpyXalolwel cpefe, a Takke nepeHanpsXeHus BO3HMKAOLWMWX BCAeAcTBUe
KOMMYTaLNOHHbIX NMPOL,ECCOB HU3KOBOJIbTHOIO 060pyA0BaHuUA.

MN3-3a pas3bpoca pe3ynbTaToB MUCMNbITAHUI Pa3HbIX UCMbITATEbHbIX UMMNY/LCOB UCNbITAHWE AO/DKHO MPO-
BOAWTHCA Kak MMHMMYM TpeMS MMMy/bCamMu A8 KaxAON NOMSPHOCTW C UHTEpPBa/iOM He MeHee 1 C mMexay
nMnynbcamu.

MonHoe BbIXOA4HOE COMPOTUB/IEHUE FeHepaTopa MMMY/NbLCOB He A0/IKHO npesbiwarts 500 Om. MNpu npo-
BefleHMN nucnbiTaHnii 060pyA0BaHNSA, B COCTAB KOTOPOro BXOAAT KOMMOHEHTbI, Yepe3 KOTopble MPOXOAUT UCMbI-
TatenbHasa LUenb, MOXHO yka3aTb ropasfo 6osee HU3Koe MOJIHOe COMPOTUBJIEHWE TeHepaTopa BUPTYyasbHbIX
nmnynbcos (cm. IEC 61000-4-5:2014). B Takux cryyasx npu onpefesieHnn 3HayeHuii ucnoitatesibHOro Hanps-
XEHNA AO/MKHbI BbITb NPUHATHI BO BHUMaHWE BO3MOXHble a(pdekTbl pe3oHaHca, KOTopble MOryT YBENUYUTb
NMMKOBOE 3HAYeHWe UCNbITATE/IbHOIO HanpsHXXeHus.

TexHnyeckne KOMMTEeTbl MOTYT yKa3aTb anbTepHaTUBHbIE WCMbITAHUA W30NALUOHHbLIX CBOWCTB B COOT-
BEeTCTBMMN C 6.2.2.1.3.

MpumeyaHne — 3HayeHus, npuseseHHble B Tabnuue F.6, nonyyeHbl 13 pacyeta B 6.2.2.1.4. [ina pocrosep-
HOCTN MHpOpMAaLMN OHW [iaHbl C BbICOKOW CTENEeHbI0 TOYHOCTW. [ NPaKTMYecKoro NpUMEHEHUs TEXHUYECKME KOMUTETbI
MOTYT OKPYI/IUTb 3TN 3HAYEHUA.

6.2.2.1.2 Bbl60Op UMMY/IbCHOTO UCMbLITATENBHOIO HaNPsXeHns

Ecnu TpebyeTtca aniekTpuyeckoe ucnbiTaHue ANa KoopAuHauun nsonsaunn obopyaoBaHns B OTHOLIEHWU
BO3/YLIHbIX 3a30P0B CO 3HAYEHUAMM MeHbLUe 4yeM A1 cnyyas A, Kak ykaszaHo B Tabnuue F.2, o6opyposa-
HWEe [O0/MKHO O6biTb WUCNbITAHO WMNYNbCHBLIM WUCNbITATENbHBIM HaMNpPsXXeHneMm, COOTBETCTBYHOLWMM HOMUHaNb-
HOMY UMMYJ/IbCHOMY BbIJEPXNBAEMOMY HaMNPSXEHUI0, yKa3aHHOMY B COOTBETCTBUM € 5.2.2.3. TpumeHsatoTcA
UMNY/bCHblE UCMbITaTeNbHbIE HAMPsXeHWs, yKkasaHHble B Tabnuue F.6. na ncnbiTaHUi MMNYbCHbIM Hanps-
XEeHMeM Ha BbicoTax, OTNIUYHbIX 0T 2 000 M, cm. 6.2.2.1.4.

[na ycnoBuii NnpoBeAeHNs UCMbITAHNA TEXHUYECKMe KOMUTEeTbl AOJ/IKHblI yKka3aTb 3HaYeHus Temnepary-
pbl 1 OTHOCUTESNIbHOW BIAXHOCTU.

6.2.2.1.3 AnbTepHaTuBa MUCNbITAHUSAM WN30AALNOHHbIX CBOWNCTB UMMY/IbCHbIM HanpshXeHnem

6.2.2.1.3.1 O6umMe NonoxeHus

B kauecTBe afibTEpPHATUBHOIO METOLa TEXHUYECKME KOMUTETblI MOTYT yKa3aTb UCMbITaHNE HanpsXeHuem
NepeMeHHOro uaM NoCTOAHHOrO Toka A8 KOHKPeTHOro o6opynosaHus.

XOTS UCNbITAHUA HanpsXXeHWeM MepemMeHHOro 1 NOoCTOSHHOrO ToKa, UMEKLWMM Takoe Xe MUKoBoe 3Ha-
YyeHue, Kak U UMNY/IbCHOE UCMbITATENbHOE HaNpsXXeHne, ykasaHHoe B Tabnuue F.6, noaTBepxaatT BblgepXKu-
BaeMyl CMoCOOHOCTb BO3AYLUIHbIX 3a30P0B, OHW MogBeprawTcs 60/5iee BbICOKOMY BO3LEACTBUIO Ha TBEPAYHO
N30M15AUNI0, MOCKONbKY HanpshkeHne npuknafjbiBaetca B TeyeHne 6onee AnnTenbHOro BpeMeHu. OHU MOryT
neperpysvutb ¥ NoBpeanTb TBEPAYI U30MAUNI0. TTO3TOMY TEXHUYECKME KOMUTETbI AOJ/DKHBI YYUTbIBATL 3TO MpU
onpeAeneHnn UCNblTaHWii HanNpsXXeHMeM NepeMeHHOro MM NOCTOSIHHOTO TOKa B KAYecTBE asibTEPHATMBbI UC-
NbITAHUIO UMMY/IbCHLIM HamnpshXeHuem, ykasaHHoMy B 6.4.5.

XOTS ucnbiTaHWe BO3AYLIHbLIX 3a30P0B UMMY/IbCHBIM HaMNpsXXeHneM BO3MOXHO 3aMeHUTb Ha WUCMNbiTaHue
HanpsXXeHneM MepemMeHHOro Uan NOCTOAHHOIO TOKa, UCMbITAHNE HaMNpsAXeHWeM NepemMeHHOro Toka As TBep-
[OW n30nSuMM B MPUHLUNE HEBO3MOXHO 3aMEHUTb WCMbITAHWEM MMMY/NbCHbIM HanpskeHnem. OCHOBHbIMMU
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NPUYMHAMKN 3TOTFO ABAAKTCA pasHOe pacnpoCTpaHeHUe MMMY/IbCHbIX HANPSXEHUA NO CPABHEHUID C Hanpsxe-
HUAMU NPOMBbILLINIEHHOM YAcTOTbl, OCOOEHHO B C/IOXHbIX CXEMax, a Takke 3aBUCMMOCTb XapakTepucTuK ycToi-
YMBOCTW TBEPAOW M301AUMM OT POPMbl Y NPOAO/DKUTENBHOCTN BO3AENCTBUA HANPSXKEHUS.

6.2.2.1.3.2 VcnbITaHUA N30/ILMOHHbIX CBONCTB HaNpshHKEHWEM MEPEMEHHOro Toka

dopMa BOJIHbl CUHYCOUAANBHOIO WCNbITATENILHOITO HaNPs)XeHWS MPOMbIWIEHHOW 4YacToTbl A0/DKHA
6bITb B OCHOBHOM CUHYCOMAANbHOM. 3TO TpeboBaHMe BbINO/IHAETCS, €C/IM COOTHOLEHNe MeXAy NMUKOBbIM 1
cpefHekBaZpaTUUYHbIM 3HaYeHMeM paBHO\C OTkNoOHeHuem + 3 %. MNMukoBoe 3HavYeHne A0/KHO ObiTb paBHO
UMNY/IbCHOMY WCNbITATENNIbHOMY HanpsXXeHWo, ykazaHHOMY B Tabnvue F.6, 1 npuMeHaTbCA ANA Tpex LUKI0B
nUcnbITaTesIbHOr0 HanpsXeHUs NepemMeHHOro Toka.

6.2.2.1.3.3 VcnbiTaHns N30AALNOHHbIX CBOCTB HaNps)XXeHMeM MOCTOSHHOIO ToKa

VcnbiTaTenbHOe HanpshKeHne NOCTOSSHHOIO ToKa B OCHOBHOM AOJ/IXHO 6bITb 6€3 nynbcaunii. 9170 Tpebo-
BaHue BbINOJIHAETCA, eC/IN COOTHOLWEeHNE MeXAYy NUKOBbIMU 3HAYEHUAMWU HANpPsXXeHUs 1 cpefHUM 3HavyeHuem
coctaBnsaeTt 1,0 ¢ oTkNoOHeHMeM =3 %. CpefHee 3Ha4YeHUEe UCNbITATE/IbHOrO HanpsXeHUs MNOCTOAHHOrO Toka
LO/DKHO ObiTb PaBHO UMNY/ILCHOMY UCNbITATE/IbHOMY HaMNpsXeHuto, ykazaHHOMY B Tabnuue F.6, n npuMeHaTb-
cA Tpu pasa B TeueHne 10 MC AN KaXA0N NOSISIPHOCTU.

6.2.2.1.4 TlonpaBOYHbIN KO3 PULNEHT AAS UCHbITAHUSA Ha BbiCOTaX, OT/IMYHLIX OT 2 000 m

CornacHo 5.2.3.4 Bo3aylHble 3a30pbl AEWCTBUTENbHbI A/ 060pyA0BaHUSA, UCNOb3YEMOr0 Ha BbICO-
Te o 2 000 m Hag ypoBHeM mops. Ha BbicoTe 2 000 M HOpMasibHOe aTMocepHoe AaBfieHue cocTaBriseT
80 klMa, a Ha ypoBHe Mopsa — 101,3 kMa. Cm. Takxe 4.7.2.

M3-3a 3aBMCMMOCTM OT arMOoC)epHOro AaBfieHVWs BO34yXa 3a30pbl, WUCNbITaHHbIE B COOTBETCTBUU
c 6.2.2.1, ncnbITbIBAOT C UCNOJIb30BaHMEM 60M1€e BbICOKUX MMMYJ/IbCHbIX UCMbITATENbHbIX HANPSXEHUA B Me-
ctax Hmxe 2 000 m. B tabnuue F.6 npuBefeHbl 3HAYEHUA MMMY/IbCHOTO WUCMbITATENLHOIO HaNpPsXeHusa Ansa
NnoATBEPXLEHNA COOTBETCTBMA BO3AYLIHbIX 3a30P0B Ha BbicOTax Humke 2 000 m.

[na ueneii ucnblTaHnn hakTopbl TemnepaTypbl, OTHOCUTENBHOW BAQKHOCTA U KIMMATUYECKUX U3MEHe-
HWUIA faBneHns BO3Ayxa He NMPUHMMAKTCA BO BHUMaHWeE Npuv HaAn4ymm HOopMasibHbiX NabopaTopHbIX YC/IOBUIA.

HopmanbHble nabopaTopHbie ycnoBuA ykalaHbl B IEC 60068-1:

- Temnepartypa: ot 15 °C go 35 °C;

- naBneHue Bo3sayxa: ot 86 no 106 kMa Ha ypoBHe MOpS;

- OTHOCUTEesIbHasA BJlIaXHOCTb: OT 25 % po 75 %.

OcHoBa Ans pacyeta 3HaYeHW YPOBHSA MOPSA M OaHHbIX ANA onpefesieHns 3HayeHuih Ana ucnbiTaHui
ONA ApYyrnx MecT UCMbITaHnin cnepyrouias.

MonpaBo4Hble KO3(hdMUMEHTLI, NPMBEAEHHbIE B Tabnnue A.2, yY4MTbIBAOTCSA MO OTHOLIEHUK K KPUBOW
Ha pucyHke A.1l. CooTHOWeEHKe cnegyloulee:

@)

rae KM — nonpaBOoYHbIA KO3 PULMEHT AN N3MEHEHNSA BblAEPXUBAEMOr0 HanpsHXeHNs;
kd — nonpaBoYHbIli KO3 HPULNEHT ANA N3MEHEHUS BO3AYLIHbLIX 3a30p0B (cM. Tabnuyy F.10);
T — Hak/IOH COOTBETCTBYIOLEW NPSAMONA NNHUN Ha KpMBOWA 1 Ha pucyHke A.l (norapucpmumyeckne Lwkanbl
Ha [BYX OCSIX KOOPAMHAT) U UMEEeT 3HayeHue:

T =0,9163 ansa 0,001 <d< 0,01 mMm
T =0,3305 ans 0,01 <d<0,0625 mm
T =0,6361 aona 0,0625 <d<1mm

T =0,8539 ans 1 <d<10 mm

T =0,9243 ans 10 <d< 100 mm,

roe d — paccmaTprBaeMblit BO3AYLUHbIA 3a30p B MUI/IMMETPax.

MprvMeHeHe NOMNpPaBOYHOro KO3(hUUMEHTA 41 M3MEHEHUS BO3AYLWHOrO 3a3opa MPUMBEAEHO Ha KpU-
BO/ 1 Ha pucyHke A.l, 4N PACCTOAHUS, HANPSXeHUs 6yayT MEHSTbCS C MATbIO Pas/IMUHbIMYK LaramMmyu TOJsIbKO
3a 0AMH war casura. Matematmnyeckas hopmyna ans pacyeta npueefeHa Bolwe. Tabnuua F.6 BkaoyaeT aToT
pacuyeT B COOTBETCTBUM C ONUCAHUEM.
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Lpyrumu cnoeamu, Kaxpoe 3HauyeHue fod (nonpaBoyHblli KO3 UUMEHT ANA M3MEHEHUS BO3AYLIHbIX
3a30poB) O6yaeT gaBaTb NATb Pas3/IMYHbIX 3HAYEHWUIT KW (NOMPaBOYHbLIA KO3 MUUMEHT ANA U3MEHEHUS Bbl-
LEPXNBAEMOr0 HanpsiXeHWsl) Ha OCHOBE MATW Pas3/INYHbIX HAKIOHOB (T) BblLEPXMBAEMOrO HaNps)KeHUs Kak
(hYHKLMM BO3AYLWHOro 3a3opa (T UMeeT pas/inyHoe 3HavyeHne A5 KaXA0ro 13 nATM AManasoHoOB BO3AYLIHOMO
3a3opa, Kak ykazaHo BblLLE).

6.3 MNMpoBepka nyTen yTeukn

CooTBeTCTBME NyTeli yTeukn npoBepsieTcs cornacHo 6.8.
B HEKOTOpbIX Cryyasx Takke AO/MKHbl NPOBOANTLCA UCMbITAHUA NyTeR yTeykn, cm. 5.3.2.5.

6.4 NpoBepka TBEPAOWN MU301ALUN

6.4.1 O6wme NOMNOXKEHUA

B nto6om criyyae cnoco6GHOCTb TBEPAON M301AUMM BblAEPXMBaTh BO3AENCTBUSA HaNpshKeHUst Heobxoau-
MO MPOBEPATb WUCNbITAHMEM HanpsxeHunem. Bo3geicTBus, Bbl3BaHHble NEPEXOAHbIMU NepeHanpsXeHnsamu,
OLeHMBAIOT MUCNbITAHUEM UMNYNbCHLIM HanpshkeHnem no 6.4.4. Bo3aeincrsus, Bbi3BaHHble YyCTAHOBUBLUMMCS
pabounm HanpsixxeHVeM MnepemMeHHOro Toka, MOXHO OLEHUTb TONIbKO UCMbITAHNEM HanpsHXXeHUem nepemMeHHo-
ro Toka (cMm. 6.4.5). icnbiTaHne HanpshKeHWEeM MOCTOSAHHOrO Toka Mo 6.4.7 ¢ NcnbiTaTeNbHbIM HaNpPsHKeHUEM,
paBHbIM MWKOBOMY 3HAYEHWIO HaNpPsAXeHWA NepeMeHHOro ToKa, He MOJIHOCTbI0O 3KBMBAJIEHTHO UCMbLITAHUIO Ha-
Nps>XXeHNEeM MePEMEHHOro Toka Mo 6.4.5 n3-3a pas/IMyHbIX XapaKTePUCTUK YCTOWUYMBOCTM TBEPAOWA U30MSLUN
AN 9TUX TUNOB HanpsxeHuin. OgHaKo B cnyvyae BO3LEWCTBUA 3TA/IOHHOTO HaNpsHKeHUs MOCTOSHHOrO Toka
noaxXoAuUT UCMbITaHWe HanpsXeHneM NOCTOSAHHOro ToKa B COOTBETCTBUM C 6.4.7.

6.4.2 Bbl6op mcnbiTaHW

Teeppas m3onauusa, Kotopas MOXeT NoABepraTtbCsd MexaHUM4YeckumMm BO3LENCTBMSIM BO BpPeMS akcnsyaTa-
LUK, XpaHeHus, TPaHCNOPTMPOBAHUN WX YCTAHOBKW, Nepes UCNbITaHUAMU U30NALUOHHBLIX CBONCTB A0/KHA
6bITb MCMbITaHa Ha BMOpaLUD U MexaHu4Yecknin yaap. TexHu4Yeckne KOMUTETbl MOTYT yCTaHaB/nBaTb METO/bI
UCMbITAHNA.

TunoBble UCMbITAHUA ABNAKTCA WUCMbITAHUAMU ONA KOOPAUHAUUK M30NAUMN. TexXHUYeckue KOMUTETHI
OO/MKHbI ycTaHaBnuBaTb TpebyeMble TUMOBbIe UCMbITAHUA ANA UMUTALUM COOTBETCTBYIOLLUX 3NEKTPUYeCcKmnx
N MexXaHW4eckux BO3AeiCcTBuUiA, KOTOpble BO3HMKAKT B 060pyA0BaHumM B npouecce ero paborsl.

MpumeyaHune 1— CraHgapTHble CTENEHU XECTKOCTM yka3aHbl B IEC 60068 (Bce yactu).

McnbiTaHMs ABOWHOW M3015UMM NPOBOASAT Ha obpasue:

- Korga gBa Tvna u3onsauum MoryT 6biTb UCMbITaHbl OTAENLHO, 47151 NPOBEPKN OCHOBHOW U30NSLUN [,0M1XK-
Hbl ObITb BbINO/IHEHLI ABa M3MEpPEeHus, a 3aTem gBa — 419 AOMNOMHUTENbHOW U30N5AUNN;

- Korga fiBa Tuna uM3onsuuMmM He MoryT 6biTb UCMbITaHbl OTAENBHO, ANS NPOBEPKM ABYX NocriefoBaTelbHO
COEAMHEHHbIX C/IOEB M30/MALMN HEOBXOAMMO NPOBECTM OAHO U3MEPEHWE UCNbITATE/IbHbIM HaNpPsXXeHWEM Kak
AN YCUNEHHOI nsonsaunm.

MpumeyaHune 2— B cnyyae 60/MbLUIOMO PasMumna B 3HAYEHWUAX MEXAY ABYMS €MKOCTAMMW Ha KaKAOW M30ons-
LMW orpaHuyeHne ans AaHHOro UCMbITaHNA MOXET BblTb 60/bLUe, YeM HanpsXeHWe 4719 OCHOBHOW M30NALMN HA OAHON U3
[ABYX TUNOB M30M1ALUMIA. 3TO MOXET NoTpeboBaTh MO0 yBENMYeHMs pasmepa OfHON M30naummn, NMbo ypaBHOBELLMBAHUS
3HAYEHNI1 EMKOCTEN Ha Kaxgol 130nauum.

McnbiTaHua gna KoopAvHauum n3onauuu ABASOTCA TUMOBbIMU UCTbITAHUAMKU. OHU COCTOAT U3 crepy-
IOLLMX BUOOB:

a) ucnbiTaHMe UMNY/bCHbIM BblAEPXUBAEMbIM HaNpsXeHWeMm ANA NOATBEPXAEHUA CNOCOBHOCTN TBEp-
OV n30nAunmn BblgepXusaTb HOMMHA/IbHOE UMNY/IbCHOE BblAepXuBaeMoe HanpshkeHue (cM. 5.4.3.1);

b) MCNbITaHWE HanpsHXeHVem MepeMeHHOro Toka AnA NoATBEepPXAeHUA cCnoCO6HOCTN TBEPAOoM N30naunm
BblAEpPXNBaTb:

- KpaTKOBPEMEeHHble BPeMeHHble nepeHanpsxeHusa (cm. 5.4.3.2);

- fnoBTOpAOLEECcA NUKOBOe HanpsXxeHue (cMm. 5.4.3.3);

- ycTaHoBMBLUeeca paboyee HanpsxeHne (cMm. 5.4.3.4);

- yCcTaHoBMBLIEeCH NMKOBOe HanpskeHue (cMm. 5.4.3.4).

Ecnv nMkoBoe 3HayeHWe UCMbITATENLHOTO HaMpsHXXeHWUs MepeMeHHOro Toka paBHO WKW MpeBbilaeT Ho-
MWHaNbHOe MMMY/NIbCHOE BblAEpPXMUBAEMOe HanpsaxeHue, To UCMbITaHNE VMMYNLCHbIM Hanps)XXeHnem MnoKpbl-
BaeTCA MCMbITAHNEM HaMNpsXeHWeM nepeMeHHOro Toka.
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Teepgas v30nAUNSA MMeeT Apyrue xapakTepuCcTUKM YCTOWYMBOCTW MO CPaBHEHWIO C BO3AYLIHbIMMW 3a-
3opamu. Ecnv Bpemsa BO3JeliCTBUS YBe/NMYMBAETCS, BblAepXusawlwas CnocobHOCTb OyaeT 3HaA4YUTENbHO
CHmxartbcA. CnepoBaTtefibHO, UCMbITaHWE HanpshXkeHneM nepemMeHHOro ToKa, KoTopoe npefHasHavyeHo A/is
NPOBEPKN COOTBETCTBUSA BblAepXMBaKLWeENn cnoCO6HOCTN TBEPAON M30MAUNU, He AOMycKaeTCcs 3aMeHATb uc-
MbITAHWEM VMMNYNLCHBIM HaMpsXeHnemM.

C) WcnbiTaHne YyacTuyHbIM paspsafoM 418 NOATBEPXAEHWUS TOro, YTO B TBEPAONA n3onauumn He Habnwoga-
eTcA YyaCTUYHbIX pa3psafos npu:

- MWKOBOM 3Ha4YeHUn A/INTENbHOTO BPEMEHHOIO nepeHanpsxeHus (cMm. 5.4.3.2);

- MOBTOPSAKLWEMCA NMMKOBOM HanpsbkeHum (cm. 5.4.3.3);

- ycTaHoBMBLUEMCSA paboyeM HanpshkeHun (cm. 5.4.3.4);

- YCTAHOBMBLUEMCS MUKOBOM HanpsbkeHun (cm. 5.4.3.4).

d) McnblTaHnss HanpsXXeHWeMm BbICOKOW 4YacToTbl 415 YacToT Bbiwe 30 Kl npeAHasHauvyeHbl ANA NOA-
TBEPXAEHUSA OTCYTCTBUA OTKA30B M3-3a 3I/IEKTPUYECKOrO Harpesa M 4acTUYHOIo paspsga B COOTBETCTBUM
c 6.4.8.

MpumeyaHne 3— VHopmaumsa 0 xapakTepucTmkax yCTOMUMBOCTY M30M18LMM Npu YacToTax Bbiwe 30 Ky, 1
MeToApbl UCMbITaHnA ykasaHbl B IEC 60664-4.

McnbiTaHMa YacTUYHbIM pas3psagoM TBEPAOA M30NALMN AOMKHLI 6bITb YKa3aHbl, eCM NMKOBOE 3HavyeHune
HanpshXeHnn u3 nepeuyncneHunsa c¢) npesbiwaet 700 B n cpegHas HanpsXXeHHOCTb Nosisi npesBbiwaeT 1 kB/Mm.
CpefHAS HaNpsSXXEeHHOCTb MO/ — 3TO NUKOBOE HanpsXeHue, Aie/IeHHOe Ha pacCcTossHUe Mexay ABYMs Touka-
MW C pa3HbIM NOTEHLMNAIOM.

Mpn npoBefeHUn MUCNbITAHWA Ha MOJSIHOCTbLIO TOTOBOM 060pyAO0BaHNM NpuUMeHseTcsa npoueaypa B COOT-
BETCTBUN C 6.5.

TexHu4yeckne KOMUTETbl AO/KHbI yKa3aTb, [OCTATOYHO M NPOBEAEHNSA UCMbITAHWUA HanpsXeHuem nepe-
MEHHOro ToKa AN COOTBETCTBUA UMMNY/SIbCHOMY WCNbITAHWIO TBEPAO M300AUMM unm TpebyeTca OoTAeNbHOe
UcnbiTaHne TBEPAON M30MALUN MMNYNbCHBIM HamnpsXXeHUeM.

6.4.3 KoHaunuymoHupoBaHue

Ecnu HeT gpyrux ykasaHuii, ucnbiTaHne AO/HDKHO NPOBOAMTHLCH HA HOBOM UCMbITateNbHOM obpasue. KoH-
OVUNOHUpOBaHMe obpasua TemMnepaTtypoil 1 OTHOCUTE/IbHON BNAXHOCTbIO NpeAHa3HavyeHo ANs:

- NpeAcTaBfieHMs Hanbonee XecTKMX YCNOBUA HOPManbHON 3KcnayaTauuu;

- BbISIBNIEHMNS BO3MOXHbIX CNnabblX MeCT, KOTOpble He MPUCYTCTBYIOT B HOBbIX YC/IOBUAX.

TexHu4Yeckne KOMUTETbl LO/DKHbI ONpefenTb COOTBETCTBYHOLWMIA METOA KOHAMLUVUOHNPOBaHUA 13 criegy-
IOLWMWX peKoMeHaAyeMbIX METOA0B:

a) cyxoe Tenno (IEC 60068-2-2) ans AOCTMXEHUS YCTONUYMBOIO COCTOSIHMS, KOTOPOrO MOXET He ObiTb
cpasy nocsie U3roToBMEHNS;

b) M3MeHeHne TeMmnepaTypbl C 3a4aHHON CKOPOCTbI0 n3meHeHus (ucnoitaHne Nb IEC 60068-2-14:2009),
ONa Toro 4yto6bl BbI3BaTb 06paszoBaHMe NycToT, KOTOpPble MOryT o6pa3oBaTbCs NP XpaHeHun, TpaHCNopTUpPO-
BaHWM M HOPMaJIbHOM UCMNOMIb30BaHUN;

c) Tennosoi ygap (6biICTpoe M3MEHeHMe TemnepaTypbl C 3afaHHbIM BpEMEHEM nepexofa, UChnbliTaHue
Na no IEC 60068-2-14:2009), gnsa T0ro 4tobbl Bbi3BaTb pacC/iOeHMe BHYTPU WU3O0MAALUOHHON CUCTEMbI, KOTO-
poe MOXeT 06pa3oBaTbCA NPV XpPaHEHWU, TPAHCMOPTMPOBAHUU U HOPMa/IbHOM MCNO/Ib30BaHU;

d) BnaxHoe Tensio, NOCTOAHHbLIN pexum (IEC 60068-2-78) ana oueHkn Bo3geincteua adpdpekra norso-
LWeHUsA Bfarm Ha anekTpuyeckne CBONCTBA TBEPAON M30NALUN.

[na vcnblTaHWin Ha UMMY/IbCHOE BblAEPXUBAEMOE HaMnpsXeHue, HanpsXXeHue nepeMeHHOro Toka npo-
MbILU/TIEHHOW 4acCcTOTbl U BbICOKOYACTOTHOE HanpsaxeHue Hanbonee BaXHbIMU mMeTogaMn KOHOANLUMNOHUPOBaHUA
ABNAKTCSA MeToAbl, YKa3aHHble B a) 1 d). JNa ucnbiTaHNa Ha YacTUYHbIN pa3psag Hanbonee akTyalbHbl MeTO-
Obl KOHAULWOHMPOBAHUA b) n C).

Ecnu TpebyeTcsa KOHAULMOHNPOBaHNE TBEPAOI N305LMN OHO AO/IKHO ObIThb BbINOSIHEHO A0 TUMNOBLIX UC-
nblTaHWA. 3HaYeHNs TemnepaTtypbl, OTHOCUTE/IbHONM BAAXHOCTU U BPEMEHU BO34ENCTBUA BbibMparoTcs 13 Ta-
6nmubl F.7. Mpn HEO6XOAMMOCTH TEXHMYECKME KOMUTETbI MOTYT yKa3aTb 3Ha4YeHus 60siee BbICOKON XEeCTKOCTHU.

Mepepn aneKTpuyYeCcKMMN UCMbITAHUAMU MOXET OKa3aTbCH LenecoobpasHbiM NOLABEPrHYTb KOHAULMOHMN-
pOBaHMIO KOMMNOHEHTbI, HANPUMep, 31eKTPUYECKNE YacTu, y3/bl, U30NALNOHHbIE AeTann u MaTtepuansl. Ecnu
KOMMOHEHTBI yXX€e NPOLM TUNOBbIE UCMbITAHUSA COrnacHo 6.4.3, Takoe KOHOMLMOHUPOBaHue He TpebyeTcs.
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6.4.4 VicnbiTaHWe UMNY/NbCHbIM HanpsXeHnem

6.4.4.1 MeTop ncnblTaHUA

MeToAbl ANA UCNbITAHUSA UMMY/NIbCHBIM HanpsxeHnem no 6.2.2.1 Takxe NPUMEHSAOTCA U K TBepAoi n3o-
NAuUMK, 3a UCKIYEeHUMeM TOro, 4YTO NnonpasoyHble KO3(hdULMeHTbl, NnepeyncneHHble B Tabnuue F.6, He npu-
MEHAIT. McnbiTaHne NPOBOAAT NATHI UMNY/bCAMMN KaXAO0W NOMSPHOCT C UHTEepBa/iOM He MeHee 1 C Mexay
nMmnynscamu. dopma BOJHbI KaXAOro MMMy/sbca Ao/MKHA 6bITb 3anncaHa (cm. 6.4.4.2).

6.4.4.2 TNpyMeHSAEMbI KpUTEpWUiA

Bo BpeMs MCMbITaHWA He [OJ/DKHO NPOUCXOA4UTH NEPEeKpbITUSA WM eAuHUYHOro npobos Teephoi nsons-
Lun, HO AONYCKAlTCA OTAE/bHbIE YaCcTUUHble pas3psafbl. EgWHWYHBIE NPO6OU [O/KHBI ObITh BUAHLI HA pe3y/ib-
Tupylowen popme BOMHBL. Mpy nocnegywwmnx NMnynbcax eguHuyHble npo6on 6yayT NPOMCXOAUTh paHbLue.

MprmevyaHne — B nycToTax MOryT NPOMCXOAWTbL YaCTUYHbIE MPOGOW KpaliHe Maroil ANIUTEeNLHOCTY, KOTopble
MOryT NMOBTOPSITLCSI B TEYEHWE BO3AEWCTBUS MMMy bCa.

6.4.5 VicnbiTaHne HanpshXeHMeM NepeMeHHOro Toka MPOMbILLIEHHOW Y4acTOTbl

6.4.5.1 MeTop4 vcnblTaHMA

dopma BOMHbLI NUCMbITATENBHOIO HANPSXKEHNA NPOMbILI/IEHHOW YacTOTbl AO/DKHA ObiTb CUHYCOMAANbHON.
JT0 TpeboBaHMe BbLINO/IHAETCH, €C/IM COOTHOWEHUE MEeXAY MUKOBbIM U CpeAHEKBafPaTUYHbIM 3HAYEHUEM
paBHO Y[2 c oTKkNOHeHueM +3 %. MNKOBOE 3HAYEHUE AO/HKHO ObiTb PaBHO HaMbOMbLIEMY M3 HAMPSXEHWH,
yKa3aHHbIX B nepeyncneHun b) 6.4.2.

[ns OCHOBHOI M AONOMHUTENLHOW M30NALUN UCNbITATENIbHOE HanNpsXXeHne MMeeT Takoe Xe 3HadvyeHue,
Kak n HanpsxeHus, ykasaHHble B nepeuyncrieHun b) 6.4.2. na yCUNEHHON M300AUMM NPUMEHSAETCHA ucnbiTa-
Te/fIbHOE HanpsiXXeHue B [Ba pasa 60/blue 3HAaYEeHUs, UCMONb3YEMOr0O A1 OCHOBHOW M301ALMN.

McnbiTaTeNbHOE HanpshkeHne nepeMeHHOro Toka A0/HDKHO paBHOMEPHO nosbiwaTtbes ¢ 0 B 40 3HayYeHus,
yKasaHHoro B 5.4.3.2, B TeyeHune He 6osee 5 Cc 1 yaepXxmBaTbCsl Ha 3TOM 3Ha4YeHUM He MeHee 60 c.

B Tex cnyyasx Kkorga KpaTKOBPEMEHHOE NnepeHanpshkeHne ycTaHaB/MBaeT CTporMe TpeboBaHUsA B OTHO-
WeHUn aMnNuTyAbl UCNbITATENIbHOTO HaNPs)XXEHUs, YMEeHblUeHNEe NPOAO/DKUTENbHOCTU WUCNbITAHUA 40 MWHU-
ManbHOro 3HayeHus, paBHOro 5 ¢, 4O/MKHO ObliTb PACCMOTPEHO TEXHUYECKUMU KOMUTETAMMU.

MpumeyaHune 1— [ns onpefeneHHbIX TUMOB U30ALMM MOTYT NoTpe6oBaTbes Gonee gnnTesibHble Nepuoabl
UCMbITaHWUI AN BbISBNEHUA CNabbix MeCT BHYTPW TBEPAOIA U30NsLmN.

MpumeyaHne 2 — lpn UCMbITAHUAX 419 BbICOKMX YCTaHOBUBLUMXCA BO3,D,eI7ICTBVII7I, BK/TlOYaA BbICOKOE MOBTO-
pAalieeca NMKoBOe Hanps>XeHne, TeEXHNYeCKne KOMUTETbI MOryT paCCMOTPETb BOMPOC O BBeAeHUN 3anaca NpPo4YHOCTU Ha
ncnblTatesibHoOe HanpshxeHue.

B cnyyasx ecnu ucnbitatenibHOe HanpsXeHWe nepeMeHHOro Toka Heo6xoAUMO 3aMeHUTb uUcnbiTaTeNb-
HbIM HanpsXXeHnem MNOCTOSAHHOrO TOKa, 3HA4YeHVe KOTOPOro paBHO MUKOBOMY 3HAUYEHMWIO HanpsXXeHus nepe-
MEHHOIo TOKa, OfHaKO 3TO WUCMNbITaHNE [OJ/HKHO OblTb MEHEEe XECTKUM, YeM UCMbITAHWE HanpsXXeHnem nepe-
MEHHOI0 ToKa. TeXHUYECKNE KOMUTETbI AOJ/DKHbI paccMOTpeTb 3Ty cuTyauunto (cm. 6.4.7).

WcnbiTaTensHoe obopypoBaHue go/mkHO cooTeeTcTBoBaTh IEC 61180:2016.

6.4.5.2 TlMpumeHsieMblii KpuTepuii

He [o/mMKHO Npoun3oiTn Npob6os TBEPAOA M301ALMUN.

6.4.6 licnblTaHMe Ha YaCTUYHbIN paspss

6.4.6.1 MeTop4 vcnblTaHMA

WcnbiTaTenbHoe obopyaoBaHne JO/DKHO cooTBeTcTBoBaThb IEC 61180, a hopma curHana HanpsKeHus
onpegeneHa B IEC 61180:2016 (nyHkT 6.1.1.1). WcnbiTaTenbHoe HanpshXXeHWe 4acTUYHOro paspsga AO/HKHO
OblTb PaBHO HaMboONbLIEMY W3 HANPsHKEHWR, yKazaHHOMY B nepeyncneHum c) 6.4.2, ¢ y4eToM MONpPaBOYHbIX
KoappuumneHToB F.,, F3 n F4, Hackonbko 3TO NpUMEHUMO. Pe3ynbTupyrouee 3HauyeHMe nokasaHo Ha PUCYH-
Ke 3 kak n”*cn Hanp

MeToAbl MUCNbITAHUSA Ha 4YaCTUYHbIA pa3pag ykasaHbl B npunoxeHun C. Mpu npoBefeHUn UCMbITaAHUA
NMPUMEHAIT nonpasoyHble KoapduuneHTol F1—F4. icnonb3oBaHne aTnX KO3(uUnMeHTOB nNpusefeHo B Ka-
yecTBe npumepa ANA NOBTOPSAILWETOCA MUKOBOrO HanpshxeHus (7rp, cM. TakKxe npunoxeHue D. Takum xe 06-
pasoM Ko uULUMEHTbI LO/IKHBI NMPUMEHATHLCA K YCTAHOBUBLUEMYCSA MUKOBOMY HaNpPs>XXeHWI0 U NMMKOBOMY 3Ha-
YEHUIO 4INTENBHOTO BPEMEHHOTO NepeHanpsaxeHus.

Mpn ncnbITaHUM Ha YaCTUYHBIA pa3psf NMKOBOE 3HauYeHue akTyaslbHo, Heobxoammo npeobpas3oBaTb
cpefHeKkBafpaTtvyHOe 3HaYeHVe BPEMEHHOro nepeHanpshKkeHnsa B NMKOBOE 3HaYeHue.

F1— ocHOBHOW Ko3dhuUMeHT 6e30NacHOCTU ANA UCMNbITAHWA Ha YacTUYHbIA paspag v onpegeneHns
pasmepoB OCHOBHOW W AOMNOAHUTENIbHOW N30MSALNN.
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3aTyxawliee HanpsxeHne 4YacTMUYHOIO paspsaga MOXeT 3aBuceTb OT YCN0BUI OKpyxatouieli cpefbl, Ha-
npumep OT Temnepartypbl. 3TU B/IUAHUA YUYUTHLIBAIOTCA OCHOBHbIM KOadduumeHTom 6Ge3onacHoctn F~ pas-
HbiM 1,2. Takum ob6pas3om, 3aTyxarwliee HanpsXXeHue 4acTUYHOIo paspsaga A/ OCHOBHON Wau LONONHUTENb-
HOM n3onsaunm coctasnseT He meHee 1,2 Urp.

F2 — koathpuymneHT 3anasgbiBaHnsa 4HaCTUYHOIO paspsga no nNpuYMHe NoTepb Ha rmcrtepesuce.

3anasfbiBaHne BO3HMKAET MeXAy Hayas/ibHbIM HanpsXeHWeM 4YacTUYHOro paspaga v 3aTtyxalowmum Ha-
NPsHKEeHNEM YacTMYHOro paspsga. NpakTnyecknii onbIT NokasbiBaeT, YTo F2 He npeBbiwaeTt 1,25. Takum obpa-
30M, A1 OCHOBHOI W JOMOJIHUTENbHON U30NAUUN HaYallbHOEe 3HAYeHUe UCMbITaTe/IbHOro HanpsXXeHns paBHO
Fi «F2+ 6/, TO0 ecTb 1,2-1,25 U =15 V.

MpumeyaHune — lpU 3TOM YUUTLIBAETCS, UTO YaCTUUHbIE Pa3psifbl MOrYT GbiTb UHALMUPOBAHbLI NEPEXOAHBIMM
nepeHanpsXkeHNsIMU, NMPEBbILLAKLLMMN HauYa/IbHOE HanpshKeHWe YacTMYHOTO paspsiga, WM MOryT MoaAepXuBaTbCs, Hanpu-
Mep, 3HaYEeHMSIMM NMOBTOPSIIOLLIErOCS MUKOBOMO HAMPSHXKEHUS, NMPEBLILLAKLLMMUN 3aTyXatolee HanpskeHne YacTUYHbIX pas-
psigoB. B aToit cuTyaumm Ans UCnbiTaHus MOXET NoTPe6oBaThCs KOMGUHALWS UMMY/IbCHOTO HAMPSHKEHUS 1 HANPSKeHUs
NEePEMEHHOIO TOKAa, YTO HEMPAaKTUYHO. MO3TOMY MCMbITAHWE HaMPsHKEHWEM MEPEMEHHOTO TOKA BbIMO/HSOT B KayecTse
HaYa/IbHOTO MPU UCMbITAHKSIX MOBbILLEHHLIMW HANPSHKEHVSIMU.

F3— [ononHuTeNnbHbIl KO3 duumeHT 6e30nacHOCTU A1 UCNbITAHUA HA YacCTUYHbIVA paspsas v onpege-
NeHus pasMepoB YCUIEHHOW M30NALMUN.

Ons ycuneHHol msonaunn Tpebyetcs 6onee cTporas oueHka puckoB. CnepgosaTenbHo, TpebyeTtca fo-
NOSTHATENbHLIA KO3 uumneHT 6esonacHocTn F3, pasHbili 1,25. HayanbHoe 3HauyeHwe UCMbITATENbHOMO Ha-
npshkeHns paBHo F1leF2 «F3« 1/, TO ecTb 1,2 m1,25 « 1,25 1/ch = 1,875 (Mb.

F4 — k03 hMLMEHT, yUUTbIBAKOLWMNI OTKIOHEHUE OT HOMUHA/IbHOTO HaMNpPsHXEeHUs 3/IEKTPUYECKON ceTu

OnAa ueneid, NOAKMIOYEHHbIX K 3/IEKTPUYECKON ceTn, aTOT KO3 (UUMeHT yuntbiBaeT MakcumasnbHoe OT-
K/IOHEHME HaMpPsXeHWs 3NeKTPUYECKOW ceTu OT HOMMUHANIbHOrO 3HayeHus. CnegoBaTesibHO, NPU HOMWHaNb-
Hom HanpsxxeHun UO nukoBoe HanpskeHue AO0MKHO ObiTb YMHOXEHO Ha F4 = 1,1

6.4.6.2 MNpoBepka TpeboBaHU

VcnblTaHne noaTBepXAaeT, YTO YacTUUHble paspsadbl HE NOALEPXKMBATCA NMPU HaNbONbLINX 3HAYEHU-
AX, yKa3aHHbIX B NepeyncrieHum c) 6.4.2.

MpumeyaHune — Kpome Toro, Ans ciyyaes korga NpeacrasnsioT UHTepec hakTUYeckne 3HaueHUss HavyasibHOro
HanpsXeHUss YaCTUYHOTO paspafda W 3aTyxalollee HanpshkeHue YaCcTUYHOro paspsga, npouedypa M3MepeHus onucaHa
B pasgene D.1.

Mpu npoBefeHWW UCMNbITAHWIA UCMbITAHWE HA YACTUUYHbIA pa3psd, Kak NpaBuio, NPUMEHSIETCA K KOMMO-
HeHTaM, HeboNbWUM COHOPOYHBIM y31aM 1M HEBGONbLWIOMY 060pPYyA0BaHNIO.

MuHMManbLHoe Heob6XxoAMMoOe 3aTyxallee HanpsaxeHne paspsga f0/KHO 6bITb B F1 pa3 60/blie, 4em
Hanbosbllee U3 HaNPSHKEHWA, YKkaszaHHbIX B nepeuncieHun c) 6.4.2.

B 3aBMCMMOCTM OT TUNa MUcnbiTaTeNbHOro obpasua TeXHUYeckne KOMUTETbI AO/MKHbI yKa3aTb:

- cxemy ucnbliTaHusa (cMm. pasgen C.1);

- u3MepuTenbHoe obopyaosaHue (cm. pasgenst C.3 un D.2);

- yacTtoTy nsmepeHus (cm. C.3.1 un D.3.4);

- npouepypy vcnoitaHus (cMm. 6.4.6.3).

6.4.6.3 lMpoueaypa ucnolTaHnA

3HayeHns uCnbITaTeNbHbIX HAaMNPsHXXeHWn u NPUMEHEHue pasfinyHbiX KO3 MULUMEHTOB NOKasaHbl
B 6.4.6.1. HanpsaxeHne A0/KHO paBHOMEpPHO nosbiwaTtbcda oT 0 B 40 HaYa/IbHOrO UCMNbLITATE/ILHOTO Hanpsxe-
HUA. 3aTeM OHO nojjepxuBaeTcs MOCTOSAHHbIM B TeyeHue 3agaHHoro BpemeHu L, He npesbiwawuiero 5 c.
Ecnn yacTuuHbIX pas3psafoB He NPou3oLsio, Nocsie BPpEMEHW N UCMbITaTeNlbHOE HANps)XeHUe CHUXaeTcsa [0
Hyns. Ecnm npousowen YacTUUHbIA paspsag, HanpsXXeHne MOHWXAaKT A0 UCnbiTaTeNbHOro Hanpsxexuus L, ko-
TOopoe noafepXxnBaeTcs NOCTOAHHbIM B TEYEHUe 3a[aHHOro BpeMeHu t2, noka He GyaeT naMepeHa BesiMymHa
YacTuM4yHoro paspsga (CM. pUcyHok 3).
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PucyHok 3 — McnbiTaresibHble HanpsixeHns

6.4.6.4 TpumMeHseMblii KpUTEpUii

6.4.6.4.1 3agaHHaA BenuyMHa paspsaga

MockonbKy Lenb COCTOMT B TOM, 4TOObl He AO0MyCKaTb HEMNPEePbIBHbIX YACTUYHbLIX paspsafoB NpU HOp-
MasnbHbIX YC/IOBUAX 3KCnayaTauum, TO AO/MKHO ObiTb Yka3aHO MUHMMasibHO BO3MOXHOE 3HayeHue (cMm. npu-
noxeHue D).

MpumevyaHne 1— 3a WUCKIHYEHVEM PA3Ps0B, BbI3BAHHbIX KOPOHHbLIM 3MIEKTPUYECKMM PaspsiioM B BO3LyXe
(Hanpumep, B HEOMPECCOBaHHbIX TpaHcqopMaTopax), 3HaueHus:, npesbiwatowme 10 nKn, He ABASOTCS AONYCTUMbIMU.

MpumMmedyaHune 2— [nA MMeOLWUXCA B HACTOsILLee Bpemsi NPUOBOPOB BO3MOXHbI 3HaYeHWs A0 2 nKn.

YpoBeHb NMOMEX He AO/MKEH MUCKNYaThbCA U3 NOKasaHuini nsmepuTens 4acTUYHbIX pas3psanos.

6.4.6.4.2 Pe3ynbTat ncnbiTaHus

TBepaas u3onsauusa CooTBETCTBYET, €C/u:

- He Npou3oLWwsio Npobos n3onaunn; un

- BO BPEMS MPUIOXEHUSA UCMbITATENBHOIO HaAMPSHKEHUS HE NMPOM30LIJI0 YaCTUYHbIX paspsagoB AnM60 no-
c/nle BpeMeHu t2 pa3pss He npeBbiWaeT 3ajaHHY BENYMHY.

6.4.7 VicnbiTaHWe HanpsH>XeHMem MOCTOAHHOro TokKa

VMicnbiTaHne HanpsHKeHMEM NOCTOSHHOIO TOKa CO 3HAYEHUEM UCMbITATE/IbHOTO HaNpPsHXKeHWUS, PaBHOro Nu-
KOBOMY 3HAYEHUWIO HaNpsXeHUs NepeMeHHOro ToKa, He MOJIHOCTbI0O paBHO3HAYHO MCMbITAHWMIO HaNpPs)XXeHUueMm
NepeMeHHOro Toka M3-3a pasHblX XapakTepucTuK YCTOWYMBOCTU TBEPAOW M30NAUMM ANA 3TUX TUNOB Hanps-
XeHuii (cm. 6.4.5.1). OgHako B c/iydyae BO34EWCTBUSA 3Ta/IOHHOTO HanpsiXeHUs MOCTOSSHHOTO TOka MogxoauT
UCMbITaHUE Hanps)XeHWEeM MOCTOSSHHOTO ToKa.

McnbiTaTenbHOe HanpskeHue MOCTOSAHHOIO TOKa He AO0/MKHO cojepXxaTb nynbcaunun. 310 TpeboBaHue
BbIMOJ/IHAETCHA, €C/IM COOTHOWEHUE MeXAY MUKOBbIMU 3HAYEHUSIMMW HaMpPsHXXEHWS U CPeAHUM 3HA4YeHUem Cco-
ctanset 1,0 c oTknoHeHneM *= 3 %. CpefHee 3HAauYeHUEe UCMbITATE/IbHOTO HanpsXXeHWs MOCTOSHHOro TOKa
[O/MKHO OblTb paBHO MWKOBOMY 3HAYEHWIO WCMbITATENLHOIO HanNpsXeHUus MepeMeHHOro Toka, yKa3aHHOMY
B nepeyuncneHuu b) 6.4.2.

[nsi OCHOBHOI ¥ AONO/IHUTENLHOW N30MALUN UCMbITATENIbHOE HaNpsXeHWe MMEeeT TaKoe Xe 3Ha4vyeHue,
Kak U HanpsbkeHusl, ykasaHHble B nepeuyncrieHun b) 6.4.2. na yCUNEHHON M30NAUMM NPUMEHSAETCHA ucnbiTa-
Te/IbHOE HanpsXeHue, KOTOpPoe B ABa pasa 60/blie 3HaYeHNS, NCMNOJIb3YEMOro A9 OCHOBHOW M301aUnu.

VicnbiTaTenibHOE HanpsXXeHne NOCTOSAHHOTO TOKa A0J/IKHO paBHOMEPHO noBbiwaTtbcsd ¢ 0 B o0 3HayeHus,
yKa3zaHHoro B 5.4.3.2, B TeyeHne He 60nee 5 c 1 nogaepXuBaTbCs Ha 3TOM 3Ha4YeHUM He MeHee 60 c.

B Tex cnydasix korga KpaTKOBPEMEHHOE BpPEMEHHOE MnepeHanpshkKeHue TpebyeT Ha3HA4YeHUs cambiX
cTpornx Tpe6oBaHunii B OTHOWEHUN aMNINTYAbl UCMbITATENBHOIO HaMNpPsXeHUs, TEXHUYECKMe KOMUTETbl MOTyT
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paccMoTpeTb BOMPOC 06 YMEHbLEHNN MPOAO/IKUTENBHOCTU UCMBITAHUSA A0 MUHUMA/IbHOTO 3HAYEHUS, paBHO-
ros5c.

MpnmeyaHune 1— B HEKOTOPLIX CyYyasx U3-3a KOHLEHCATOPOB 3ap9|,quu7| TOK MOXET ObITb C/IMLWKOM BbICOKMM
N MOXET I'IOTpeGOBaTbCH 6onee gnnTensHoe BpeMA HapacTaHuA.

VcnbiTaTensHoe o6opyaoBaHue ykasaHo B IEC 61180. PekomeHayeTcs, 4TOObl BbIXOAHOM TOK KOPOTKOrO
3aMblkaHusa reHepartopa 6bis1 He meHee 200 MA.

MpumeyaHune 2 — [N mucnbiTaTeNbHbIX HANPsSHKEHNA 60blle 3 KB AOCTATOUHO, YTOObI HOMUHa/IbHAsS MOLLL-
HOCTb MUCMbITaTe/IbHOrO 060pyaoBaHMs Gbina He MeHee 600 BA.

Tok cpabaTbiBaHWs reHepaTopa A0/KeH 6biTb YCTAHOBMEH Ha 3HayeHue 100 MA Wi Ans UChbITaTe Nb-
HbIX HanpskeHuii Bbille 6 KB 40 MakCUMasibHO BO3MOXHOTO 3Ha4YeHus.

MpumedyaHune 3 — [N KOHTPOSbHbIX UCMLITAHWA TOK cpabaTbiBaHNsi MOXET ObITb YCTAHOB/IEH HA MEHbLLUYHO
BE/IMYNHY, HO He MeHee 10 MA.

6.4.8 lMcnblTaHMe HanpsXXeHNemM BbICOKOW 4acTOTbl

Ona Hanps>XeHWin BbICOKOW 4acToTbl ANA 4vacToT Bbiwe 30 k'L B COOTBETCTBMM C nepeyuncneHuem d)
6.4.2 MoryTt notpeboBaTbCs AONOMHUTENIbHbIE UNN aflbTEPHATUBHBLIE UCMNbITAHUA HaANPsHXXeHWEeM NepemMeHHOoro
TOKa cornacHo 6.4.5 nnu ucnbiTaHUs Ha YacTUYHbIM pa3psg cornacHo 6.4.6.

MpumeyaHne — VHdOPMaUMs O xapakTePUCTMKaX YCTOMYMBOCTU M30MAUMM NpW YacToTax Bbiwe 30 Ky u
MeTOoApbl UCMbITaHnA ykasaHbl B IEC 60664-4.

6.5 MpoBeAeHe UCMbITAHUA U30/ISILMOHHBLIX CBOMCTB Ha KOMM/IEKTHOM 060pyA0BaHUN

6.5.1 O6wme NoNoXeHus

Mpu npoBefeHMn UCNbITAHUSA WMMY/IbCHBIM HaNpPs)XXeHWeM Ha MOJSIHOCTbI FOTOBOM 060pyA0BaHUM He-
06X0AMMO YUYMTbIBATbL 3aTyXaHue Unu ycuieHue UcnblTate/lbHOro Hanpsxeuuns. Heobxoanumo yb6eamnTtbes, 4T0
TpebyemMoe 3HauyeHne MUCMbITATENIbHOr0 HanpPsHKeHUsS NPUI0XEHO K KOHTAKTHbIM 3aXUMMam UcCnbITyemoro o6o-
pyAoBaHus.

Mepen ucnbiTaHMEeM W30NALMOHHBIX CBOMNCTB C/ieflyeT OTKMUYUTL YCTPONCTBA 3aWUTbl OT UMMYbCHbIX
nepeHanpsixeHuii (Y3UM).

MpuMmeyaHue — Ecim uMeloTcs KOHAEHCATOPbI C BbICOKOV EMKOCTbIO, BK/IOYEHHbIE MapasifiesilbHO YacTsiM,
MexXay KOTOpPbIMMU MPUKIaAbIBAETCA UCTIbITATe/IbHOE HaMpsXXeHWe, TO TPYAHO WM HEBO3MOXHO 06ecneunTb HeoGxoaumoe
UCMbITaTeNbHOE HANPsHKeHWe, TaK Kak 3apsifHblii TOK MOXET MPEBbIWATL HArpy304HY CMOCOGHOCTb BbICOKOBO/IbTHOMO
MCTOYHVKA, BCTPOEHHOrO B M3MEPUTESIbHOE YCTPOCTBO BLICOKOTO HanpsbkeHus (200 MA). B Takux cnydasix nepef Ucnbl-
TaHUAMU KOHAEHCATOPbI AO/MKHbI OTAENSTLCS OT LEenei.

6.5.2 VicnbITyemMble 4yacTu

WcnbiTatenbHoe HanpshkeHue A0/MKHO BbiTb MPUIOXKEHO MEXAY YacTAMM 060pyA0BaHNSA, KOTOPble 3nek-
TprUyeckn oTaeneHbl Apyr oT agpyra.

MpuMepamMun Taknx YacTei ABNATCA:

- yacTu, Haxogsumeca noj HanpsHKeHuem;

- pasgeneHHble Lenu;

- uenu 3a3emsieHus;

- AOCTYMNHble NOBEPXHOCTY.

HeTokonpoBoasiwe 4acTu AOCTYMNHbIX MOBEPXHOCTEN A0J/HKHbl ObiTb MOKPbITbl MeTananyeckoli osb-
roil. Ecnu nonHoe nokpbiTve 60MbWUX 060/104€K MeTanImyeckoh onbroi NpakTUYeckn HEBO3MOXHO, 4va-
CTMYHOrO MNOKPbITME A0CTATOYHO, €C/IN OHO MPUMEHSIETCA K TeM 4yacTaM, KoTopble obecrneumBaloT 3aluTy
OT MOpPaXeHWs 3NeKTPUUYECKUM TOKOM.

6.5.3 NMoaroToBka Lener obopyaoBaHus

Ons npoBefeHnsa MCMbITaHWA Kaxaas Lenb obopyfaoBaHWAa [O/HKHA 6biTb MOArOTOBMAEHA CrefylowmMm
obpasom:

- BHELWHWEe KOHTaKTHble 3aXWUMbl Lenei, npu ux Hanuuymm, fOMKHbl 6bITb COEANHEHbI BMECTE;

- ycTpoiicTBa pacnpefenieHvns W ynpasfeHus, Haxofslwuecs BHYTPpM 060OpyAaoBaHWUS AOMKHbI ObiTb
BO BK/IIOYEHHOM MOJIOXEHWUN UAWN UCKNOYEHDbI U3 Lenu;

- KOHTaKTHble 3aXWMbl KOMMNOHEHTOB GJ/IOKUPOBKU HaNpshKeHUs (Takux, Kak BbINpAMUTEsbHbIE AMOAbI)
OOJ/DKHbI BbITb COefMHEeHbl BMeCTe;
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- KOMMOHEHTbI, Takue Kak unbTpbl 3alUTbl OT paguMonomex, AO/DKHbl NPUCYTCTBOBATbL MPU UMMYbC-
HOM WMCMbITAHUM, HO BO3MOXHO MOTPebyeTcs uUX OTKOUYEeHNEe BO BPEMS MUCMNbITAHUIA NEePeMEHHbIM TOKOM.

Mepen npoBefdeHMEM UCMbITAHUA onpefesieHHble KOMMNOHEHTbl HE06X0AMMO NMOAKAYUTL CleaylLwmum
obpasom:

- YYBCTBUTENbHbIE K HAMPSXXEHMI0 KOMMOHEHTbI B 110601 Lenu 060pya0BaHns, KOTOpble He nepekpbiBa-
IOT OCHOBHY0, AOMO/IHUTENbHYIO UM YCUMTEHHYIO U30/SILUID, MOTYT ObiTb UCK/OYEHbI U3 Lenn NyTeM 3aMblka-
HMUA KOHTaKTHbIX 3aXXWUMOB;

- UCNblTaHHble paHee KOHTakTHble pa3beMbl NneyaTHbIX naaTt U Mo4Y/IM C MHOTOTOYEYHbIMU padbeMamu
MOTyT OblTb W3B/IEYEHbI, OTCOEANHEHbI UNN 3aMEHEHbl UMUTUPYWMUMN KX obpasuamu, 4YToObl rapaHTUpo-
BaTb, YTO UCMbITAaTe/IbHOE HaNpPSXEHWEe pacrnpocTpaHAaeTcs BHYTpM o6opynoBaHUsA B CTEMNEHU, HEOHXOAMMOWA
AN VUCMbITAHWA N30MSLNN.

6.5.4 3HayeHNa ncnbiTateNlbHOro HanpsaXeHus

Llenn, noakno4vyaemble K 3N1EKTPUYECKON CETU, UCMbITbIBAOT B COOTBETCTBMMK C 6.2 1 6.4.

VcnbiTaTenbHoe HanpshXeHune mexay AByMs uensaMmuy o6opyaoBaHUA AO/MKHO MUMETb 3HaYeHue, coOoTBET-
cTByHOLEE HaMbONbWEMYy HaMpPsSXXeHU, KOTOpoe AENCTBUTENIbHO MOXET BO3HUKHYTb MEXAY 3TUMMK LEensimu.

6.5.5 Kputepun ncnbiTaHmA

Bo Bpemsa ucnbiTaHUA He AO0/IHKHO ObiTb paspyluaruwero n3onauu paspsga (MCKpoOBOro nepekpbiTus,
NMOBEPXHOCTHOIO MEPEeKPbITUA UK Npobos). YacTuuHble paspsgbl B BO34YLWHbIX 3a30pax, He npusogsuime
K BbIXO4Y W3 CTPOS, HE NPUHMMAKTCA BO BHUMaHUe, eC/In MHOe He yKa3aHO TeXHUYEeCKMMU KoMuTetamu.

MpumMmeuyaHue — PekomeHayeTcs, 4TO6bI NMPU UCTILITAHWSX UMMY/bCHBIM HANPSHXKEHUEM Af1s perucTpauyumn pas-
pYLUMTENbHBIX MPOBGOEB NPUMEHSIIMCL OcUMNIorpadbl.

6.6 [pyrve ucnbiTaHUA

6.6.1 NcnbiTaHne Ana uenen, oT/INYHbIX OT KOOPpAUHALMN N30NSUNN

TexHuyeckne KoMuTeTbl, yCTaHaBMBalOLWMNE 3NEKTPUUYECKME UCMbITAHUA ANS Uenei, OTINYHbIX OT Npo-
BepKn KoopaunHauunm nsondaunn, He AO0JIXKHbl yCTaHaB/InMBaTb UCNblITaTe/ibHble HanpsAXeHunsd Bblille, YeM Te, KO-
Topble TPeOyTCA ANA KOOpPAUHALUN U30MSALUN.

6.6.2 BbI60OpOYHbIE N KOHTPOJIbHbIE UCTbITAHUS

Bbl60p0HHbIe N KOHTPOJIbHblE UCNbITAHNA NPUMEHAKTCA ANA KOHTPOJIA KaydecTBa npoayKuun. CooTBeT-
CTBYWOLLNIA TEXHUYECKMIA KOMWUTET W, B YACTHOCTWU, M3rOTOBUTENb 06sA3aHbl yCTaHaBAMBaTb 3TW UCMbITAHUS.
OHKN JO/MKHBI BbIMNOMHATLCSA NPU Taknx POpMax BOJIHbI U YPOBHSAX HaMNpsXeHus, 4Tobbl 06HapyXuBaTb Heuc-
npaBHOCTU 6e3 NoBpexAeHus obopyaoBaHus (TBEpPAO U30NALUN UAN KOMMOHEHTOB).

TexHnyeckne KOMUTETbI, yCTaHaBAnBalowWme Bbl6BOPOYHbIE U KOHTPOJIbHbIE UCMALITAHWSA, HU B KOEM Cly-
yae He AOMKHbI yCTaHaBAMBATb WUCMbITATE/IbHbIE HAMPSXEHUS Bbllle, YeM Te, KOTopble TpebytlTcs ANa TUMo-
BbIX MCMNbITAHWIA.

6.6.3 TOYHOCTb M3MEPEHUA UCMbITaTe/IbHbIX NapamMeTpoB

Bce BaXHble UcNbITaTeNbHbIE NapameTpbl AO/KHbI 6bITb M3MEPEHbI C BbICOKOW TOYHOCTLIO, YTO6bLI 06€e-
cneynTb 4YeTKOo onpepneneHHble U conoctaBUMbIe pe3ysibTaTbl ncnbiTaHun. B uenax rapmMoHmsaununm B AaHHOM
cTaHfapTe npuBefeHa criefylouwas TOYHOCTb U3MEPEHUS U3MEPUTESbHbIX YCTPOWCTB, MCMOMb3yeMbIX AJ/1A
cneayrouMx napameTpoB UCMbITaHWA:

a) wucnbiTatesibHoe HanpsixeHne (NepemMeHHOro/MoCTOSAHHOrO Toka): 3 %;

ucnbiTaTenibHoe HanpshxeHue (MMNyAbCHOE): +5 %;
b) TOK: +1,5 %;
C) uactoTa: +0,2 %;
d) Temnepartypa:

*HNMxe 100 °C +2 K

* oT 100 °C pgo 500 °C +3%;
€) OTHOCUTeNIbHasA BAAXHOCTb: +3 %.

MpnmevyaHne — [JaHHOE 3HAYEHNE OTHOCUTCA KTOYHOCTH yCTpOVICTBa n3mepeHusa BnaxHocTn. OHO He BK/IloYaeT
B cebs OAHOPOAHOCTb B/TXXHOCTWN B Kamepe n/vnn BANsIHME ncnbITyemoro o6pa3u,a Ha O4HOPOAHOCTL BNaxHoctu. lMNepen
ncnblTaHNem o6pa3u,a BNaXXHOCTb B KaMepe U3MepsAaeTca TO/IbKO B OAHOM MecCTe.

f) BenunumHa yacTMuyHOro paspsga: +10 % wnnn 1 nKn (npumeHseTca
6onbllee 3HaYeHue);
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g) Bpems (MMMY/bCHOrO HanpsXeHus) +20 %
BpeMs (MPOAO/MKUTENBHOCTM UCMbITAHUSA) +1 %.

6.7 amepeHune 3aTyXxaHUsA NepexodHblx NepeHanpshHkeHni

Mpepgnaraemoe naMepeHue (cMm. 4.2.2.5) 3aTyxaHUs NepexofHblX NPOLECCOB BO3MOXHO TO/MIbKO MpU UC-
Nosib30BaHMN COOTBETCTBYHOLLETO MMMY/IbCHOFO reHepatopa C OYeHb HW3KUM MOJIHbIM BbIXOAHbLIM COMPOTUB-
NEeHneM.

Takoe M3MepeHne MOXET ObiTb BbIMOSIHEHO C MCNOJ/Ib30BAHWEM «FeHepaTtopa KOMOWHUPOBAHHbLIX BOJIH
1,2/50 mMkc» cornacHo IEC 61000-4-5 ¢ athdheKTMBHBLIM MOHbIM BbIXOAHbIM CONPOTMBAEHUEM 2 OM.

MpumeyaHune — lonHoe BbIXOAHOE cOMpoTMBAEHUe 2 OM npeacTasnseT coboli Havxyawuid ciyyaid, CMm. Tak-
e IEC 61000-4-5:2014 (nyHkT C.1) gns pasnnyHbIX MOJSHbIX CONPOTMB/IEHUIA NCTOYHMKA /19 K&KLO0T0 PEXUMA CBSI3N.

6.8 M1amepeHne BO34YLUHbLIX 3a30POB M NyTel yTeukn

Bo3aylwHble 3a30pbl U NYTW YTEYKN NPOBEPSAKOTCS Kak MUHUMYM:

- d)VI3I/ILIeCKI/IM namepeHumnem, nnn

- OCMOTPOM KOHCTPYKLMW Me4YaTHON nnaTbl, KOHCTPYKTOPCKOM AOKYMEHTauuu, umm

- 2D- nnn 30-cucteM KOMMbHOTEPHOIO NPOEKTUPOBAHUSA.

MeToAbl M3MEepeHUs BO3AYLWHbIX 3a30P0OB W MyTEN yTeUYKN ykasaHbl Ha pucyHkax 4— 14.

B aTux cnyvasx He genaetcsa pasnuMuuii Mexay 3asopamMmu 1 KaHaBkamu UaM Mexay Tunamu U3onauuu.
Kpome TOro, ecnu B npumepe nokasaHo hopMupoBaHue yraa, To 3TW c/AyyYaum MOryT NPUMEHSTLCSA K N060MYy
yrnay.

MpumeHsATCA cneaywwmne AoNyLWweHns:

- eC/ln paccTosiHMe Yyepe3 KaHaBKy MeHblle yKa3aHHOW wupuHbl X (cM. Tabnuuy 1), TO NyTb YTEYKN W3-
MepsieTca HenocpeacTBEHHO Yyepe3 KaHaBKy 6e3 yyeTa KOHTypa KaHaBKM (CM. PUCYHOK 4);

- €C/Nn paccTosiHMe Yepe3 KaHaBkKy paBHO WM 60/blUe yKa3aHHOW wWupuHbl X (cMm. Tabnuyy 1), To nyTb
yTeUKM M3MepPSETCSA NO KOHTYpPY KaHaBKku (CM. PUCYHOK 5);

- npegnonaraetcs, 4YTo nw60e yrnybneHme nepekpbiBaeTCA M30NALNOHHLIM COeAUWHEHUEM, VMELLNM
OJIMHY, PaBHYI yKa3aHHOW WupuHe X, U pasMelleHHbIM B Hanbonee He6AaronpusaTHOM MOAOXeHUN (CM. pu-
CYHOK 6);

- BO3AylHbIe 3a30pbl U NYTU YTEUYKN MeXAy 4YacTsaMU, KOTOpble MOryT 3aHUMaTb pas3Hble MNoJSI0XeHus
No OTHOLWEHWIO APYr K APYry, U3MEepsalTcsa, Korga 3T 4acTu HaxofAaTcs B Haumbonee Heb6naronpussTHOM no-
NOXEHUMN.

MunHnmanbHoe 3HauyeHue pasmepa X, YKa3aHHOro B npmBeneHHbIX HMXe npunmMmepax, 3aBUCUT OT CTENEHN
3arpsA3HeHns, Kak ykasaHo B Tabnuue 1

Tabnuya 1— OnpegenexHve pasmepoB KaHaBOK

CTteneHb 3arpAas3HeHus MuHUManbHoe 3HavyeHne pasmepa X
1 0,25 mm
2 1,0 mm
3 1,5 mm

Ecnu cooTBeTCcTBYHOLWMUNA TpebyeMblli BO3AYLWHbIA 3a30p MeHee 3 MM, MUHUMasbHbI pazmMep X MOXeT
ObITb YMeHbLUeH Ao 1/3 atoro 3asopa.
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Bo3ayLUHbIli 3a30p MyTb yTeukn

YcnoBue: paccMaTpvBaeMmblii NyTb BKIOYAET KaHaBKy C NapasiieflbHbIMU WM CXOAAWMMUCA CTOPOHaMK 1060
rAy6VHbI U LUMPWHOM MEeHbLLE 3Ha4YeHns X MM.

Mpaswno: BOSAyLIJHbIVI 3a30pP U NyTb YTEYKN U3MEPAKTCA Mo I'IpFlMOVI JINHUK NOBEPX KaHaBKK, KakK NnokasaHo.

PucyHok 4 — Yepes kaHaBky

>X MM

Bo3ayLuHblii 3a30p MyTb yTeukn

YcnoBue: paccmMaTpuBaeMblii NMyTh BKIKOYAET KaHABKY C NapasiyiefibHbIM CTOPOHAMU MIH06O0W r1y6yHBI 1 LUMPUHOWA,
paBHOI 1 NpeBbIAOLLEN 3HAUEHUE X MM.

MpaBuio: BO3AYLIHbIA 3a30p — 3TO PACCTOsIHUE «/IUHUW MPSIMOli BUAWMOCTU». yTb YTEUKM MOBTOPSIET KOHTYP
KaHaBKM.

PucyHok 5 — KoHTyp KaHaBku

Bo3pgyLuHbIli 3a30p MyTb yTeuku

YcnoBue: paccmaTpuBaeMblii MyTb BIO4aeT V-06pa3Hyto KaHaBKy LUMPUHOW 6o1ee X MM.

MpaBuno: BO3AYyLUHbIA 3a30p — 3TO PACCTOSHWE «/IMHWW MPSMOIA BUAMMOCTU». [yTb YTeUkM NOBTOPSIET KOHTYP Ka-
HaBKW, HO NEPEKPbLIBAET AHO KaHABKN U30/SILMOHHLIM COBMHEHNEM Ha PACCTOSIHUM, PaBHOM X MM.

PucyHoK 6 — KOHTYp KaHaBKu C yr/iom
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--------------------- Bo3ayLUHbIN 3a30p MyTb yTeukmn

Ycnosue: paccMaTpuBaeMmblii MyTb BKIKOYAET pebpo.

MpaBwio: BO3AYLUHbI 3a30p — 3TO HaWMeEHbLUEe NPsIMOe PaccTosiHVE Mo BO3AyXy uepes BepLUMHy pe6pa. MyTb
yTeuUKM NMOBTOPSIET KOHTYpP pebpa.

PucyHok 7 — KoHTyp pebpa

<X MM <X MM

Bo3pgyLuHbIl 3a30p [yTb yTeuku

YcnoBue: paccMaTpuBaeMblil MyTb BKIOYAET HECKPEN/IEHHBIN CThbIK C KAHABKAMM LUMPUHOW MEHbLLE YeM 3HauYeHne
X MM C K&X[I0/1 CTOPOHbI.

MpaBwio: BO3AYLUHbIA 3a30p M NYTb YTEUKN — 3TO MOKa3aHHOE PaCCTOSIHWE «/IMHUM NPSIMOIA BUAMMOCTU».

PucyHok 8 — HecKpeneHHbIn CTbIK C KaHaBKaMM LUMPUHOM MeHbLLE YeM 3HavyeHne X MM
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>X MM >X MM

Bo3ayLuHbIl 3a30p MyTb yTeuku

Ycnoswue: paccMmaTtpvBaeMblii MyTb BKKOYAET HECKPEN/IEHHbI CTbIK C KaHaBKaMy LUMPUHON, PaBHOW 1 NpeBbiLlato-
Lel 3HavYeHne X MM C KXo CTOPOHbI.

MpaBuio: BO3AYLUHbIA 3a30p — 3TO PACCTOSHWE <«/IMHWAWU NPSIMOM BMAMMOCTU». TyTb YTEUKM MOBTOPSIET KOHTYP
KaHaBKW.

PucyHok 9 — Heckpen/ieHHbIi CTbIK C KaHaBKaMu LUMPUHO, paBHO
WM NpeBbILLAOLLENA 3HauYeHne X MM

>XMM <XMM

------------------- Bo3/yLuUHbIi1 3a30p MyTb yTEUKM

Ycnosue: paccmatpvBaemblii NyTb BKIKOYAET HECKPEMN/IEHHbI CTbIK C KAHABKOM LUMPWMHON MeHee 3HayeHust X MM Ha
0[HOIi CTOPOHE U KaHaBKOW LUMPVHON, paBHOW M NpEBbILLAOLLEN 3HAYEeHEe X MM Ha ApYroi CTOpPOHeE.

MpaBuio: BO3AYLUHbIV 3a30p W NyTb YTEUKN — 3TO PACCTOSIHME MO YKa3aHHOMY Yy4acTKy.

PucyHok 10 — HecKpenneHHbI CTbIK C KaHaBKaMM LLUMPUHOIA
MeHee 3HayeHns X MM Ha OfHOI CTOpPOHe
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--------------------- Bo3ayLLHbI 3a30p MyTb yTeukn

YcnoBue: NyTb YTEUKN Yepe3 HECKPEN/IEHHbIA CTbIK MEHbLUE YeM MyTb yTeukn yepe3 6apbep, HO 6osblie YeM BO3-
[yLHbIi 3a30p NoBepx Gapbepa.

MpaBuio: BO3AYLUHbIA 3a30p — 3TO HAMMEHBLLEE MPSIMOE PaccTOsiHME MO BO3AyXy Yepes3 BepLuuHy 6apbepa.

PucyHok 11 — TMyTb YTEYKN 1 BO3AYLUHLIA 3a30p Yepe3 HECKPEM/IEHHbIN CTbIK

>X MM

--------------------- BosayLUHbIl 3a30p MyTb yTEUKN

3a30p Mexay rofioBKol BUHTA M CTEHKON Nasa [0CTaTOYHO 60/IbLUOM, YTOObI €r0 MOXHO ObIS10 MPUHSATL BO BHUMaHME.

PucyHok 12 — TMyTb yTEUKM 1 BO3AYLUHBIA 3a30p A0 rO/I0BKM BUHTA 60/bLUE YEM 3Ha4YeHne X

Bo3ayLuHbI 3a30p MyTb yTeuku
3a30p Mexay rosioBKOl BMHTA M CTEHKONM Nasa C/IMLLKOM Y3KWiA, YTOObl €r0 MOXHO Obl/1I0 MPUHSITL BO BHUMAaHWE.
MyTb yTEYKN M3MEPSETCH OT rO/IOBKU BUHTA [0 CTEHbI, KOr4a paccTosiHMe paBHO X MM.

PucyHok 13 — TyTb yTeukn 1 BO3AYLUHbIA 3a30p A0 FO/I0BKM BMHTA MEHbLUE YeM 3HadeHne X
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Bo3ayLuHbIi 3a30p [yTb yTeukn

C — ToKoMpoBOAALLAas NOABWKHAS YacTb.
Pa3vep Bo3ayLUHOro 3asopa paseH d + D.
Pasmep nyTn yTeukn Takke paseH d + D.

MpumedaHne — B Tabnmue F.2 ykazaHbl MUHUMasIbHbIE 3HAUEHUST BO3AYLLIHbIX 3a30poB d um D.

PucyHok 14 — TMyTb yTEUKM U BO3AYLUHbI/A 3230p C TOKOMPOBOASLLE NOABWKHOW YacTbio
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Tabnunuya Al — BbiaepxuBaemble HanpsbkeHUs ons BbicoTbl 2 000 M HaZ ypoBHEM MOpSi

38

OnnHa

BO3AYLLHOTO

3asopa

MM

0,001
0,002
0,003
0,004
0,005
0,00625
0,008

0,010
0,012
0,015
0,020
0,025
0,030
0,040
0,050
0,0625
0,080

0,10
0,12
0,15
0,20
0,25
0,30
0,40
0,50
0,60
0,80

1,0
12
15
2,0
25
3,0
4,0
50
6,0
8,0

10,0
12,0
15,0
20,0
25,0
30,0

MpunoxeHue A
(cnpaBou4HOE)

OCHOBHble faHHble O XapaKTepUCTMKax YCTOMUMBOCTM BO34YLIHbIX 3a30P0OB

Cnyuaii A, HeogHopoaHoe none

Hanps)xeHve nepemMeHHOro Toka

(50/60 Ty

CpegHekBaapaTUyHOe
snauenve U kB

0,028
0,053
0,078
0,102
0,124
0,152
0,191

0,23
0,25
0,26
0,28
0,31
0,33
0,37
0,40
0,42
0,46

0,50
0,52
0,57
0,62
0,67
0,71
0,78
0,84
0,90
0,98

1,06
1,20
1,39
1,68
1,96
221
2,68
311
351
4,26

4,95
5,78
7,00
8,98
10,8
12,7

0,040
0,075
0,110
0,145
0,175
0,215
0,270

0,33+
0,35

0,37

0,40

0,44
0,47
0,52

0,56

0,60+
0,65

0,70
0,74
0,80
0,88
0,95
101
111
1,19
1,27
1,39

1,50+
1,70
1,97
2,38
2,77
3,13
3,79
4,40
4,97
6,03

7,00+
8,18

9,90

12,7

15,3

17,9

MmnynbcHoe
HanpskeHve
(1,2/50 mKc)

0, kB

0,040
0,075
0,110
0,145
0,175
0,215
0,270

0,33+
0,35
0,37
0,40
0,44
0,47
0,52
0,56
0,60+
0,70

0,81
0,91
1,04+
1,15
1,23
131
1,44
1,55
1,65
181

1,95
2,20
2,56
3,09
3,60
4,07
4,93
572
6,46
7,84

9,10
10,6
12,9
16,4
19,9
23,3

Cnyuali B, ogHopogHoe none

HanpsxeHune
nepemMeHHOoro Toka
(50/60 T'w)

CpefaHeksaapaTnuHoe
snauenne U kB

0,028
0,053
0,078
0,102
0,124
0,152
0,191

0,23
0,25
0,26
0,28
0,31
0,33
0,37
0,40
0,42
0,50

0,57
0,64
0,74
0,89
1,03
1,15
1,38
1,59
1,79
2,15

2,47
2,89
3,50
4,48
541
6,32
8,06
9,76
115
14,6

17,7
20,9
25,7
33,5
41,2
48,8

HanpsixeHne nepemMeHHoro
Toka (50/60 I'y)
1 UMNYSIbCHOE
HanpshkeHne (1,2/50 mkc)

0, kB

0,040
0,075
0,110
0,145
0,175
0,215
0,270

0,33+
0,35

0,37

0,40

0,44
0,47
0,52
0,56

0,60+
0,70

0,81
0,91
1,04
1,26
1,45
1,62
1,95
2,25
2,53
3,04

3,50+
4,09

4,95

6,33

7,65

8,94
11,4
13,8
16,2

20,7

25,0+
29,6
36,4
47,4
58,3
69,0



OkKoHuaHne Tabnmupl A. 1

OnvHa

BO34YLIHOMO
3asopa

MM

40,0
50,0
60,0
80,0
100,0

HanmeeHme nepemMeHHOro Toka
(50/60 T

CpegHekBagpatuyHoe
3nauenne U kB

Cnyuaii A, HeogHopoaHOe none

16,2
19,6
22,8
29,2
35,4

U «B

22,9
21,7
32,3
41,3
50,0+

MmnynbcHoe
HanpsxeHue
(1,2/50 mkc)

0, kKB

29,8
36,0
42,0
53,7
65,0
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Cnyuaii B, ogHopogHoe none

HanpsixeHve nepemeHHoro

HanpsxeHune
nepemMeHHOoro Toka
(50/60 ')

CpepgHekBagpaTtuyHoe
snauenve U kB

63,6
78,5
92,6
120,9
148,5

Toka (50/60 ')
1 MMyNbCHOe
HanpsxeHune (1,2/50 mkc)

0, kB

90,0
111,0
131,0
171,0

210,0+

McTouHmk: MHdhopMaumst 0 Bo3ayLUHbIX 3a3opax oT 0,001 o 0,008 mm B3siTa 13 gokymeHTa Electrical breakdown
experiments in air for micrometer gaps under various pressures P. Hartherz, K. Ben Yahia, L. Muller, R. Pfendtner and

W. Pfeiffer (cm. 6ubnunorpadmio).

Bonee nogpo6Hyo MHhopMaumio MOXHO HaiT B ancceptaunmn P. Hartherz Anwendung der Teilentladungsmeft-

technikzur Fehleranalyse in festen Isolierungen unter periodischer Impulsspannungsbelastung (cm. 6ubnvorpadmio).

[na ynpoLeHns ctaTuCTUYeckn U3MepeHHble 3Ha4YeHUss B COOTBETCTBUM € Tabnvuein A.l, nokasaHHOW Bbllle, 3a-
MEHSOTCA MPAMbIMU SIMHNAMWN MeXAy 3Ha4YeHUsIMM, OTMEYEHHbIMU «+» Ha ABOMHON norapudMmyeckor gnarpamme, c
YYETOM MOMPaBOYHbIX KO3h(IULMEHTOB AN BbicoT oT 0 o 2 000 m Haf ypoBHeM Mops. CpefHune 3HaYyeHUs B3STbl U3
3TOM Anarpammbl (CM. pUCYHOK A.1), NOSTOMY OHM BK/IHOYAIOT U3MEPEHHbIE 3HaYEeHNs1 C HeGObLUMM 3anacoM MPOYHOCTH.

CpeaHekBagpaTuyHble 3HaueHns HanpsbxeHns U onpegensotcs nytem genexHust 3HaveHnii 0 Ha 2.

Tab6nunua A.2— lNonpaBoyHble KO3INMULUNEHTLI 4151 U3MEHEHUA 4/IMHbI BO3A4YLUHbLIX 3a30Pp0OB

Bbicota, M

2 000
3 000
4 000
5 000
6 000
7 000
8 000
9 000
10 000
15 000

20 000

HopmasibHoe atMocchepHoe
LasneHve, kMa

80,0
70,0
62,0
54,0
47,0
41,0
35,5
30,5
26,5
12,0

55

1,00
1,14
1,29
1,48
1,70
1,95
2,25
2,62
3,02
6,67

14,5

MonpaBouHbIi KoadhdpmumeHT kd
0151 BO3AYyLUHbIX 3a30P0B
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HanpsbkeHure (nvkoBoe 3HaueHne), kB

1 — cnyvail B; umnynbcHoe HanpsxxeHue (1,2/50 MKC) 0 v HanpshkeHue nepemeHHoro Toka (50/60 'y) O;
2 — cnyvali A; umnynbcHoe Hanpsxexue (1,2/50 mkc) O;
3 — cnyvaii A; HanpsixeHne nepemeHHoro Toka (50/60 I'y) o

PucyHok A. 1 — Bbigepxmaemoe HanpsixeHue Ha Bbicote 2 000 M Hag ypoBHEM MOps

40
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HanpspkeHue (NMKoBoe 3HaueHne), kB

V1B0/SILYIOHHOE PaCCTOSHUE, MM =----------=- >

1— muMmnynbcHoe HanpsxeHue (1,2/50 mkc) o B cooTBeTcTBUM C Pfeiffer, W., ETZ-B, 1976 (cm. 6ubnunorpacduio);
2 — HWXHWe npefenbHble 3Ha4YeHNs 419 UMMY/IbCHOro Hanpsxexnusa (1,2/50 MKc) 0;
— HanpsxeHue nepemeHHoro Toka (50 'u) 0 B cooTBeTcTBUM C¢ Hermstein, W., ETZ-A, 1969 (cMm. 6ubnuorpaduio);
4 — HWKHME npejesibHble 3HaYeHUs AN1A HanpsXeHus nepemeHHoro Toka (50 y) O

PucyHok A.2 — JKCNepUMeHTasbHbIE AaHHbIe, U3MEPEHHbIE NPUB/N3UTESIBHO HA YPOBHE MOpS,
W UX HWKHWE NpefesibHble 3HauYeHusl 415 HEOAHOPOAHOrO Nosis
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HanpsbkeHre (M1koBoe 3HaueHne), kB

10"2 2 3 4568W1 2 34568 10° 2 34568 101 2 3 456 8102
V130/1AUMOHHOE paccTosiHNe, M M ------------- >
1 — umnynbCcHoe HanpsikeHue (1,2/50 mkc) o B cootBeTcTBUM C Pfeiffer, W., ETZ-B, 1976 (cm. 6ubnunorpadutio);

2 — HanpseHue nepemeHHoro Toka (50 'u) o B cooTBeTcTBUM ¢ Dakin, T. et al., Electra, 1974 (cm. 6ubnunorpacuio);
3 — HWXHWEe npejenibHble 3HaYeHUs AN UMNYNbCHOro HanpshkeHns (1,2/50 MKC) 0 1 HanpsxeHus nepemeHHoro Toka (50 My) O

PucyHok A.3 — JKCMeprMeHTasIbHbIE AaHHbIe, U3MEPEHHbIE MPUGIU3NTE/BHO HA YPOBHE MOpS,
U VX HIDKHWE NpefesibHble 3HaYeHVs1 41 OAHOPOAHOIO Mosist

42



FOCT IEC 60664-1—2023

MpunnoxeHvne B
(cnpaBouHOE)

HoMWHanbHbIe HaNpPsHKeHUs ceTn NUTaHUS
4N PasfINUHbIX CMNOCOGOB KOHTPOJIA MepeHanpsikeHus

Ta6nuya Bl — CamoperyniMpoBaHue Wiy 3KBUBA/IEHTHOE 3alLMTHOE yrpaBfieHne

HOMUWHa bHbIE HAMPSKEHUS, UCMO/Ib3YEMbIE B MUpE HoMuHanbHoe MMMyNbCHOe
Hanpsixe- B HaCTosIlLee BPeMs BbIAEPXKMBAEMOE HaNpshKeHne
He MeXay 4nsi o6opygosaHus, B
thasoii n TpexdasHble
HeifTpanbio,  “M€THIPEXTIPOBOAHbIE TpexdasHble KaTeropusi nepeHanpsxeHus
nony4eHHoe 3:3”:'\;?";:;2% Tpcaiiszi?%zle OaHoaszHble OpaHodasHble
13 HOMU- M BYXMNPOBOAHbIE  TPEXMPOBO/HbIE
Ha/IbHbIX Heittpasibio, B sasemnenwa, B A yCMETEMﬂI P CMETeMﬂ
HanpsxeHuii nepemMeHHoro nepeMeHHoro
nepeMeHHoro WM NOCTOSIHHOTO MM NOCTOSAHHOTO
nn TOKa, B TOKa, B | I m v
NOCTOSIHHOIO
ToKa a, 40 "
BK/IKOUMTE - r 1 T
HO, B
12,5, 24, 25,
50 — — 30, 42, 48 30—60 330 500 800 1 500
100 66/115 66 60 — 500 800 1500 2 500
120/208 b, 100—200 c,
150 1271220 115, 120, 127 100 c, 110, 120 110—220, 800 1500 2 500 4 000
120—240
220/380, 230/400, ZSBOC'ZZG%O’ 227370'
300 240/415, 260/440, ' ' ' 220 220—440 1500 2 500 4 000 6 000
2771480 347, 380, 400,
415, 440, 480
347/600, 380/660,
600 400/690,417/720, 500, 577, 600 480 480—960 2 500 4 000 6 000 8 000
480/830
660, 690, 720,
1 000 — 830, 1 000 1 000 — 4 000 6000 8000 12 000
1250d — — 1 250 1 250 4000 6000 8 000 12000
1500d — — 1 500 1 500 6 000 8 000 10 000 15000

a 3Tn cTonbupl B3ATbl U3 Tabnmupl F.1, B KOTOPOI yka3aHbl 3HAYEHWUS HOMWHA/IBHOTO MMMYJ/IbCHOTO BblAEPXUBa-
€MOro HarnpsixeHus.

b MpumeHsetca B CLUA n KaHage.

c lMprmeHseTca B AnoHuK.

d TonbKo AN NOCTOSHHOIO TOKA.
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Tabnuuya B.2 — Cnyyaw, korga HeO6XO4MMO 3alUMTHOE ynpaB/ieHWe M OHO obecneyvBaeTCsl YCTPOMCTBOM 3alluUThbl
OT MMMY/IbCHBIX NepeHanpPsXeHnid, NMeoLWM KO3MULMEHT OTHOLLEHNS YPOBHSA 3aLUMTbl OT HANPSHKEHWUS K HOMUHa/TbHO-
My HanpsbKeHUto He MeHee ykasaHHoro B IEC 61643 (Bce yacTtu)

HoMuHanbHble HanpsXeHus, UCnosiblyemble B Mupe
B HacTosdulee Bpemsa

Hanpsxe-
Hl&l)eagnoemx(ﬂy TpexdasHble TpexdasHble
HeHTpanbio ueTbipexnpoBoHbie  TPEXMPOBOAHbIE
nonyquHoé CUCTEMBI CUCTEMbI C
U3 HOMU- C 3a3eM/IeHHol 3a3e""”%””e""
i B unm 6e3
Ham’Hb'Xu HENTREID 3a3eM/ieHnsd, B
HanpsKeHui
nepemex- E
HOTo WK
MOCTOSIHHOTO
TOKa a, 40 ”
BKNOUUTENb-
HO, B
50 — —
100 66/115 66
120/208 b,
150 127/220 115, 120, 127
220/380, 230/400, 200 ¢, 220,
300 240/415, 260/440, 230, 240, 260,
2771480 277
347/600, 380/660, 347, 380, 400,
600 400/690, 417/720, 415, 440, 480,
480/830 500, 577, 600
660, 690, 720,
1 000 _ 830, 1 000
1 250 d — —
1 500 d — —

OpgHodasHble

AByXnpoBoAHbIe OAHopaskbie

CMCTEMBbI CUCTEMDI
nepemerHoro nepemMeHHoro
nm NN NOCTOAHHOIO
MNOCTOAHHOIO Toka, B
ToKa, B ’
N
S r~i
12,5, 24, 25,
30, 42, 48 30—60
60 —
100—200 c,
1005 1o 110—220,
120—240
220 220—440
480 480—960
1 000 —
1 250 1 250
1 500 1 500

TPEXnpoBOAHble

HoMmuHanbHoe UMnybCHoe
BblAEPXMBAEMOE HanpsikeHue
ans obopyaosaHusi, B

KaTteropusi nepeHanpsikeHus

| I 1] [\

330 500 800 1 500
500 800 1500 2 500
800 1500 2 500 4 000
1500 2500 4 000 6 000
2 500 4 000 6 000 8 000
4 000 6 000 8 000 12 000
4 000 6 000 8 000 12 000
6 000 8 000 10 000 15 000

a 3T cToN6LbI B3AThbl U3 Tabnumubl F.1, B KOTOPOiA yka3aHbl 3HAYEHNS1 HOMUHATBHOTO UMMY/IbCHOTO BblAEPXMBa-

€MOro HanpshkeHus.

b MpumeHseTca B CLUA n KaHage.

¢ MpumeHseTca B AnoHUN.
d TonbKo Ans NOCTOSIHHOIO TOKa.
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MpunnoxeHne C
(o6s3aTenbHoe)

MeToabl U3MepeHUsT YaCcTUUYHOroO paspsaa

C.1 NcnbiTaTenbHble uenu

C.1.1 O6wume nonoxeHus
VcnbiTaTenbHble LEeny Jo/MKHbI GbITh BbINOSIHEHBI, Kak onucaHo B IEC 60270. YkasaHHble B HACTOSLLEM MPUIOXe-

HUM cnepywuwime uenn, CoOoTBEeTCTBYHOT 3TUM Tpe6OBaHVIF|M n npuBegeHbl B Ka4ecTBe NnpMMepoB.

MpumedyaHne 1— B 6OAbWNHCTBE CNyYyaeB bydeT 4OCTATOYHO UCMbITaTesIbHOr0 060pyA0BaHUs], paspaboTaH-
HOro B COOTBETCTBUW C NpUMeEpamMu, NPUBEAEHHLIMU B HACTOALLEM MPUIOXKEHUN. B 0COBLIX Criydasx, Hanpumep rnpu o4YeHb
CW/IbHOM OKpYXaloLeM 3/1eKTpUYecKoMm Lyme, yuuTbiBatoT TpebosaHus IEC 60270.

MpumevyaHne 2— [na pa3bsCHEHNS OCHOBHbIX AelcTBWIA cM. pa3gen D.2.

C.1.2 NcnbiTaTenbHasa uenb AN8 3a3eM/IEHHOro ncneityemoro o6pasuya (cm. pucyHok C.1)

Ll — ucneiTatenibHoe HanpsxeHuve;
Z — unbTp;
Ca— wncnbiTyeMblil o6pasel, (06bIYHO ero MOXHO paccMaTpuBaTh Kak eMKOCTb);

CK— KOHAEHCaTop CBs3u;
Zm— n3MepuTesibHOe MOJSIHOE CONpPOTUB/IEHNE

PucyHok C.1 — 3a3eMfieHHbIli UCMbITYEMbIA 06pa3eL]

C.1.3 VicnbiTaTenbHasa uenb 4N HE3a3eMJ/IEHHOrO UCMNbITyeMoro o6pasya (cm. pucyHok C.1)

Ll — ncnbiTaTenbHoe HanpskeHue;
Z — UnbTp;
Ca— ucnbiTyeMmblii o6pasel; (06bIYHO ero MOXHO paccMaTpuBaTb Kak eMKOCTb);

CK— KOHAEHCcaTop cBA3w,;
Zm— M3MepuTEeibHOE NOJIHOE CONPOTUBEHNE

PucyHok C.2 — He3a3eMneHHbIi UCMbITyeMbIil obpaseLl,
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C.1.4 Kputepuit Boi6bopa

Mo cyTn, 06e cxeMbl 3KBMBANIEHTHbI. OHAKO NapasuTHble eMKOCTU UCMbITyeMoro obpasiua no-pasHomy BAUSIOT Ha
YyBCTBUTE/IbHOCTb. EMKOCTb Ha 3eM/110 BbICOKOBOJ/IbTHOIO BbIBOZA MCMbLITYEMOro 06pasiia NMeeT TEHAEHLMIO K CHKEHWIO
YYBCTBUTE/ILHOCTYM Lenu B cooTBeTCTBUKN C C. 1.2 U TEHAEHUMIO K YBE/IMYEHUIO YYBCTBUTENIBHOCTM LIENW B COOTBETCTBUN C
C.1.3, koTopasi, cnefoBartesibHO, U A0/MKHA ObITb NPEeANoYTUTEBHOIA.

C.1.5 N3mepuTenbHoe NosiHoOe CONPOTUB/IEHNE

Vi3amepuTenibHOe NOSIHOe COMPOTMBAIEHME AO/MKHO 06GecneyrBaTb NPEHEOPEXUMO Masioe NageHne HanpshkeHus Ha
ucnbITaTesibHOM YacToTe. Mo/IHoe CONpoTMBAEHME A151 UBMEPSEMON YaCcTOTbl AO/MKHO ObITb BbIGPAHO TakuM, YTOGbI 06e-
CrneyunTb HeoBXOAMMYI0 YYBCTBUTENIBHOCTb, CM. pasgen D.2.

Ecnn ncnonb3yoTcs KOMMNOHEHTHI, OrpaHuunBatoLLe HanpshkeHue, OHW He A0/kHbI paboTaTb B npejenax gvana-
30Ha N3MepeHus.

C.1.6 KoHgeHcatop cBa3u Ck

OTOT KOHAEHCATOP AO0/MKEH ObITb HWU3KO MHAYKTMBHOMO TUMA WM C Pe30HAHCHOW 4acToToli 6onee 3f2 (cMm. pasgen
C.3). OH He JA0/MKEH UMETb YaCTUYHbIX Pa3psL0B BNIOTb A0 HAMOO/LLLETO NCMONb3YEMOro UCNbITATENIbHOMO HaMPSHKEHUS.

C.1.7 dunbTp

Wcnonb3oBaHue dmnbTpa HeobsizatesibHO. Ec/im OH ucnosnb3yeTcs, To A1 M3MEPSIEMOI 4acToThbl €ro MosiHoe Co-
NPOTUBNEHUNE [A,O/HKHO ObITh BbICOKMM.

C.2 NcnbiTaTenbHble napamMeTpsbl

C.2.1 O6wune NonoXeHus

TexHUYeckne KOMUTETbI A0/MKHbI YKasaTb:

- 4acToTy ucnbiTatesibHoro Hanpshxenns f{ (cm. C.2.2);

- 3a[j@aHHyt0 BeNnuMHy paspsga (cm. 6.4.6.4.1);

- KIMMaTM4yeckue yCnoBust A1st UCTIbITAHUA Ha YacTuuHbIA paspsg (cm. C.2.3).

MpnmeyaHne — Moryt I'IOTpe6OBaTbCF| PasHble XapakTepuUCTukn Osid TUMOBbIX N KOHTPO/IbHbIX UCMbITaHWA.

C.2.2 TpeboBaHNA K UCNbITATENIbHOMY HaMNPSXEHUI
MPVHATO MCNOMb30BaTh HANPSHKEHNE NepeMeHHOro Toka. ObLLee rapMOHNYECKOe MCKaXXeHUe JO0MKHO ObITb MeHee
3 %.

n punmedaHune 1— Huskue nckaxeHus CVIHyCOI/I,D,aﬂbHOVI BOJIHbI NO3BOJIAKOT UCMNO/1b30BaTb CTaHAAPTHbIE BOJIb-
TMETPbI N pacCUnNTbIBaTb NMMKOBOE 3HaYEeHME HalnpsXXeHna Ha OCHoBe nokasaHui cpeaHekBagpaTtn4yHOro HanpshkeHus. B
cny4yae GONbLUMX NCKKEHWUI NPUMEHAIT BOSIbTMETPbI, U3AMEPAKLLNE NMNKOBbIE 3HAYEHUA HaMNpPs>XXeHUA.

O6bIYHO MCTIbITaHKSI NPOBOAATCA Ha NPOMbILWIEHHO YacToTe. Ec/v B 060pyA0BaHWM NPUCYTCTBYIOT Apyrie YacTto-
Thl, TEXHNUYECKNE KOMUTETbI AO/KHBI PACCMOTPETH BO3MOXHbIE 3CNPEKTHI BMSHMSI YACTOThbI HA BENMUUYMHY paspsiaa.

MpumeyaHune 2 — McnbiTaHWe Ha YaCTUYHBLIA pa3pss, HanpshkeHWeM MOCTOSTHHOrO TOKa MOXET ObITb Henpu-
emieMbIM U3-3a TPYAHOCTU AOCTUXKEHNS HEOOXOAUMOW OKpyXatoLlel cpefpbl, NOMHOCTbIO CBOOOAHON OT 3/1EKTPUYECKMX
LWymoB. Kpome TOro, MOXHO OTMETUTb, YTO pacnpefesieHne HanpshkeHns oasi NepeMeHHOro Y NOCTOAHHOIO TOKa CUIbHO
oT/InyaeTcs.

C.2.3 KnumaTtunyeckne ycnosus
PekomeHayeTcs NpoOBOAMTL UCMbITAHNE MPW KOMHATHOW TemnepaType W cpegHein BnaxHocTn (23 °C, oTHOCUTESTb-
Hass BNaxHocTb 50 %, cm. IEC 60068-1:2013 (nyHKT 4.3)).

C.3 Tpeb6oBaHusa K U3MepUTENbHLIM NpubGopam

C.3.1 O6wune NonoXeHus

[ns n3amepeHns 3apsga MOryT UCMNoJ/b30BaTbCA Kak LUMPOKOMNO/IOCHbIE, Tak U Y3KOMosiocHble npubops! (cm. C.3.3).
BosibTMETPbI pagnonoMex MOryT UCMosb30BaTbCA TOMIbKO B COOTBETCTBMM C Mepamun NpefoCcTOPOXHOCTH, NpuBeaeHHbIMU
B C.3.2.

HwkHWIA Npeaen M3MepuTeNbHON 4acToTbl onpefensieTcs YacToToi f{ ncnbiraTensHOro HanpsXkeHUst 1 4acTOTHOM
XapaKTEPUCTMKOI N3MEPUTENIBHOTO MOJIHOTO conpoTueieHns Zm(cM. C.1.5). OH He fo/keH 6bITb Hke 10ft.

BepxHuii npeaen n3aMepuTenbHON YacToTbl onpeaensieTcs hopMoii MMNY/IbCOB YacTUUHbIX pa3psiioB U YacTOTHOM
XapaKTEPUCTMKON mcnbiTaTenbHoM uenn. HeobsasatensHo, YTo6bl OH 6bin 60sblwe 2 My, [18 y3KONosIOCHbIX U3Mepu-
Tenel 4acTMYHOro paspsifa M3MepuTeNbHas YacToTa [AO/hKHa BblOMpaTbCA C YYETOM UCTOYHMKOB Y3KOMOJIOCHBIX MOMEX
(cm. D.3.4).

MpumevyaHne — Y3KOMNONOCHbIE N3MEPUTENN YACTUHHOIO paspsga ABAATCA NOAXOAALLMMU U3MepPUTESbHbI-
MU npubopamu.

C.3.2 Knaccudumkauyms namepurteneidl 4acTUYHOro paspsaja
Tok yepes n3mepuTenbHOE MOIHOE COMPOTMB/IEHNE ZMm MHTErpupyeTca 4151 06ecneyeHns nokasaHuii, nponopLmo-
HaslbHbIX gM(CM. puUcyHOK D.1).
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Ha vHTerpuposaHue MOXeT BNUATbL U3MEepPUTesIbHOE MOJSIHOE COMPOTUB/IEHNE. B 3TOM Cr/lydyae OHO LO/MKHO npea-
CTaBNATb COO0M EMKOCTb Ha BCEX YacTOTax BbILLE HWDKHENO Npefena N3MepuUTe/IbHOM YacToTbl. HanpspkeHne Ha emMKocTH,
NPONopLMOHaIbHOE gm, YCUIMBAETCA UMMYNbCHbIM ycunutenemM. Takke fo/mkHa obecneumBaTbCs nepuogmyeckas pas-
psaka.

Ecnn nsmepurtensHoe nosiHoe COnpoTMB/IEHNE ABMSAETCH PE3UCTUBHBLIM Ha BCEX YacTOTax Bbile HWKHEro npegena
N3MepPUTESIbHON YacToThl, TO MHTETPUPOBAHWE [O/MHKHO BbINOMHATLCA BHYTPU MMMY/IbCHOMO YCUNTENS.

JOomKHbI 6bITb M3MEPEHbI OAMHOYHbIE UMMY/LCbI U A0/MKEH ObITb ONpeaeneH UMNYNbC MakCUMasIbHOW aMnanTyabl.
YT06bI OrpaHnymTh NosiBNeHne owmnboK 13-3a NepekpbITUS MMNYNbLCOB, paspeLlatolas cnocobHOCTb N0 BPeMeH UMMy b-
COB [l0/kHa 6bITb MeHee 100 MKC.

Vi3meputenu pagmornomex — 370 Y3KOMOJIOCHbIE U3MEPUTEN NMUKOBOTO HanpsXeHns. OHW UCMOoNb3YTCA 418 U3me-
peHusi moMex pagnocurHasios. OHU BKIKOYAIOT B Ce6S CneLuasibHyIo Lenb ¢ ubTPoOM, KOTopas co3gaeT 3aBUCUMOCTb MNo-
Ka3zaHuiA OT 4aCTOTbl MOBTOPEHUSI MMMY/ILCOB B COOTBETCTBUM C CyOLEKTMBHBIM BO3AEWCTBUEM LUyMa Ha YE/T0BEYECKOE YXO.

[Nna n3mepeHns YaCTUYHbIX paspsgoB M3MEpUTENV PagMonoMex MOXHO UCMO/b30BaTh, TOSIbKO eC/n Lenb € hunb-
TPOM OTKMtOUeHa. Kpome Toro, TpebyeTcs noaxoasiiee n3meputesisHoe nosiHoe ConpoTUB/IEHME.

C.3.3 Monoca nponyckaHnus n3mepuTesnbHOW uenu

O6bIYHO M3MEpUTESlb YaCTUYHbIX Pa3psifoB OrpaHMyYMBaeT MOSIOCY NPONyCKaHUs M3MepuTesnbHon uenun. N3mepwu-
TEN YaCTUYHBIX paspsafoB KiaccuULUpYOTCA B 3aBUCMMOCTU OT MX MOMIOChI MPOMYCKaHWA Ha LUMPOKOMO/IOCHbIE Wn
Y3KOMOJIOCHbIE.

a) HmkHSIS 1 BepXHSA 4acToTbl cpe3a 7, U f2— 3To Te 4acToTbl, NPY KOTOPbIX YAaCTOTHAsA XapakTepuUCTMKa CHMKaEeT-
cA Ha 3 b OT NOCTOAHHOIO 3HaYeHUA B Clyvae LUMPOKOMO/IOCHOro N3MepuTens 1 Ha 6 4b oT NMKOBOro 3HayYeHus B cyvae
Y3KOMOJIOCHOrO N3MepuTens.

b) [Ns1 y3KOMOSIOCHBIX U3MepuTeneil namepuTensHas yactota fQpaBHa pe3oHaHCHOMY NUKY 4acTOTHOW xXapakTte-
PUCTUKN.

c) Monoca nponyckaHus Af

Af= f2-fy 1)

[Ns WmMpoKononocHbIX n3meputenein Af umeeTt TOT e NOPSA0K BEIMUYUHDI, YTO 1 f2. 1151 y3KONOMNOCHbIX n3mepute-
neit Af HamHoro meHbLue fQ

C.4 Kanubposka

C.4.1 KannbpoBKa Be/NMUYnHbl paspaga nepeg usmepeHnemMm ypoBHSA NOMeEXU

Kannbposky ucnblTatenbHol uenu (cm. pucyHok C.3 wan pucyHok C.4) cnegyeT nNpoBOAMTL NpU 3a4aHHOl Benu-
YMHe paspsiga, 3aMeHsis UcnblTaTeNbHbIil 0bpasel, Ca KoHgeHcaTopom Cx, NPy KOTOPOM OTCYTCTBYET YaCTUUHbIA pas3psia,.
MonHoe conpoTuBneHne koHaeHcaTopa CxX AO/MKHO ObITb TakMM Xe, Kak Y UCMbITyemoro obpasua Ca.

TpaHcopmaTopbl A0MKHBI BbITb OTPEryIMPOBaHbl B COOTBETCTBUM C 3afiaHHbIM MCMbITaTeIbHbIM HanpsXeHneM
HYaCTUYHbIX pas3psanos, NpuU 3TOM OHU HE A0/DKHblI HaxoAUTbCA NOoA HanpshkeHunem, a UxX nepBuYHbIe 00OMOTKM [OO0JDKHbI
ObITb 3aKOpPOYeHbl. 3aflaHHas BesMuMHa paspsga Ao/mkHa ObiTb NPUIOKEHA K KOHTaKTHbIM 3aXWMaM KOHAeHcaTopa C
NOMOLLLH0 reHepaTopa KaIMGpOoBOYHbIX MMMY/LCOB. VHAMKALMA BENMUMHBI paspaia Ha AeTEKTOpe paspsaa Ao/MKHA ObiTb
OTperynnpoBaHa B COOTBETCTBUM C Ka/IMOPOBOYHBLIM CUTHASIOM.

reHepaTop KasiM6pOBOYHbLIX UMMYbCOB

Ll — ucnbiTaTenbHoe HanpshKeHue;

Z — unbTp;

CO0— eMKOCTb reHepartopa Kasn6pOoBOYHbIX UMMY/bCOB;

Caunn Cx— uncnbiTyeMblit o6pasel, (06bIYHO €ro MOXHO paccMaTpuBaTb Kak eMKOCTb);
CK— KOHAEHcaTop CBs3W;

Zm— u3mepuTesibHoe MOJIHOe COMPOTMB/IEHNE

PucyHok C.3 — KanmbpoBska [19 3a3eM/IEHHOr0 UCNbITyeMoro obpasua
47



MOCT IEC 60664-1—2023

LI — ucnbiTatenbHoe HanpshkeHue;

Z — unbTp;

C0— eMKOCTb reHepartopa Ka/iMbpoBOYHbIX UMMY/bCOB;

Caunnu Cx— ucnbiTyemblii o6pasel, (06bIY4HO €r0 MOXHO paccmaTpuBaTb Kak EMKOCTb);
CK— KOHAeHcaTop CBA3W;

Zm— n3mepuTesibHOE NOJIHOE COMPOTUBNEHNE

PucyHok C.4 — KannmbpoBka Ans He3a3eMJ/IEHHOTO UCMbITYEMOro obpasia

C.4.2 NpoBepKka ypoBHA nomex

[na obopynoBaHusi, ncnonb3yemoro B C.4.1, ucnbiTaTteslbHOE HanpsKeHUe YaCTUYHbIX Pas3psfoB [O/MKHO ObITh
YBE/IMYEHO [0 HanbOoNbLIEro UCMbITATE/IbHOMO HanpshkeHns. MakcuManbHbI ypoBEeHb MOMeX JO/MKeH ObiTb MeHee 50 %
OT 3aJaHHOl BEMUMHbI pa3psaa. B npoTMBHOM cnyyae TpebykoTcss Mepbl B COOTBETCTBUM € pasgeniom D.3.

C.4.3 KannbpoBKa 418 UCNbITAHNS HAa YaCTU4YHbIN pa3pag

HeobxoanMmo noBTOpWTL MpoLieaypy, onucaHHyto B C.4.1, ¢ ucnbiTatenbHbIM 06pas3LoM B Lenw.

Mpu n3MEHEHUM B MCMbITATE/NILHOW LENU WM B UCMbITaTe/lbHOM 06pasue TpebyeTcs MoBTOpHas kasmbpoBka. B
cnydae 60/bLIOT0 KOMMYECTBA MAEHTUYHbIX UCMbITaTE/IbHbIX 06pa3L0B NepUOAMYECKO MOBTOPHON KanMGpPOBKU MOXET
ObITb AOCTATOYHO, €C/IN:

- MNOMHOEe COMPOTUB/IEHME KOHAEHcaTopa CBA3W cocTas/iseT mMeHee 1/10 NOMHOrO CONPOTUMBAEHWS UCMbITYEMOrO
obpasua; nm

- MOJIHOE COMNPOTUB/IEHNE UCMbITYeMOro obpasLa He OTKIIOHAETCA OT 3HAYeHUs BO BpeMsi kasmbpoBku 6osee yem
Ha £10 %.

MpuMmeyaHue — lMpK yKazaHNM BPEMEHHbLIX UHTEPBA/IOB A/151 MOBTOPHOW Ka/IMGPOBKN TEXHUYECKNE KOMUTETHI
MOryT MEeTb B Bify, YTO B C/ly4ae HeLOCTaTOYHOW YyBCTBUTEILHOCTY U3MEpPUTENsS YaCTUYHbIX pa3psafoB MOTeHUMa bHO
onacHble paspsifbl MOryT ObITb HE 0BGHAPYXEHbI.

C.4.4 TeHepaTop KaANBGPOBOUYHbLIX UMMNYNbCOB
B OTHOLIEHMM reHepaTopa KasimbpoBOYHbIX UMMY/bCOB cM. |IEC 60270, B KOTOPOM OOGBLSCHAETCS METOA, UCMbITaHWi
1 NpoBepsieMble XapaKTepUCTUKK.
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MpunnoxeHne D
(cnpaBouHOE)

JononHutenbHaa MHOpMaUus 0 MeTofax U3MEpPeHMs YacTUUYHOro paspsaa

D.1 IsmepeHune yacTnuyHoro paspsaga (YP), HauanbHOe HanpshkeHne N 3aTyxawlwee HanpsXXeHne
4yacTMYHOro paspsaga

VcnbiTatenibHoe HanpspkeHve YBEeNMUMBAlOT OT 3HAYEHUSI HKE HauyasIbHOTO HamnpshkeHWs YacTUYHOro paspsja 4o
BO3HUKHOBEHWS YaCTWUYHbIX pa3psfos (HadasibHoe HanpshkeHve UP). [anee vcnbiTaTesibHoe HanpshkKeHve yBennymsatoT
elwe Ha 10 %, a 3aTeM HanpskeHue yMeHbLUAKT A0 Tex nop, noka YP He cTaHeT MeHblue 3a[aHHON BenMuMHbl paspsgja
(3atyxatoee HanpskeHne YP). Mpy 3TOM He AO/MKHO BbITb MPEBLILLEHO UCMbITATENbHOE HAaNPSHXKEHNe U301ALMY, YKasaH-
HOe 471 UCMbITyemMoro obpasua.

MpumMeyaHne — MOXET CNYUNTLCS Tak, UTO Ha 3aTyxatloLee HamnpsHKEHNEe YacTUYHbIX PaspsgoB BAMSIET NPo-
LO/KUTENBHOCTL BO3AENCTBUSI HAMPSHKEHUST CO 3HAYEHMSIMUW, MPEBbLILLAIOLMMU HAYaUTbHOE HamNpsKeHUe YacTUYHbIX pas-
psigoB. Bo Bpemsi nocniefoBaTe lbHbIX M3MEPeHUii NoABEPraTbCs BVSIHUIO MOXET Kak Haua/lbHOE HamnpshKeHUe YacTUUHbIX
pas3psaoB, Tak M 3aTyxalollee HanpshkeHMe YacTUUHbLIX Pas3psiaoB.

JaHHasi npoueaypa NoaxoauT fA/1st NPOBEAEHNs UCC/e[0BaTEbCKUX U3MEPEHNIA.

D.2 OnucaHue ncnbiTaTenbHOW Lenu A4Na N3MepeHns YyacTuuHoro paspsiga (CM. pucyHok D.1)

Kaxxgas uenb COCTOMT U3 CreaytoLmx YCTPOIiCTB:

- vcnbiTaTenbHbIl 06pasel, Ca (B 0COGbIX Cy4asix 3T0 MOXET 6bITb U MOSIHOE CONPOTUBEHVE Za);

- KoHaeHcaTop cBasu Ck;

- nM3MepuTesibHas LeMb, COCTOsALAs U3 M3MEPUTESIbHOro MOJSIHOrO COMPOTUBAEHUS Zm, COeAVHNUTENBHOTO Kabens
¥ U3MEPUTESIS YaCTUYHOTO Paspsiaa;

- Npy HeobxoAMMOCTU (hUNbTP Z ANS YMEHbLUEHUs 3apsafa, LUYHTUPYEMOrO WCTOYHUKOM MCTbITATe/IbHOMO Hanps-

XEeHus.
LI — wncnbiTatenibHoe HanpsxeHwue,; d, — BHYTPEHHWI1 3apsag (He n3mepsiemsbli);
Z — unbTp; q — KaxyLuiica sapsg;
S — UCTOYHUK TOKa YP; pT — M3MepseMsbIil 3apag;
Ca— eMKoCTb ucnbITyeMoro obpasua; gVl — noTepsa 3apaga Ha ucnbiTyemom obpasue;
CK— KOHAEeHcaTop CBS3W; qV2 — noTeps 3apsaja Ha UCTOYHMKE WUCMbITATe/IbHOTO HanpPsXeHus;
Zm— n3mMepuTenbLHoe NosiHoe CONpoTUBEHME; V3 — noTeps 3apsga Ha napasuTHOW eMKOCTW 3a3eM/eHuns

Ce— napasnTtHasa eMKOCTb 3a3eM/iIeHUsA,
PucyHok D.1 — VicnbiTaTensHas Lenb /19 U3MepeHusa 4acTUYHOro paspsaga

MpsiMoe M3MepeHne KaxyLuerocs 3apsga g notpebyeT KOPOTKOro 3aMblKaHUSi Ha KOHTaKTHbIX 3aXMMax MUCMbITyeMO-
ro obpasua 419 U3MEPEHNS 4aCTOTbl. DTO YCIOBME MOXHO annpoKCMMMPOBaTh CleayoLwmM 06pa3oMm:

' Ck>(Ca+ Ce),

- 60/bLUOE MOSIHOE CONPOTUBEHNVE Z,

- MasleHbKoe U3MepuTesibHOEe MOSTHOE CONPOTUB/IEHNE Zm.

B NPOTMBHOM Crlyyae MOryT BO3HUKHYTb 3HaUMTE/bHbIE NOTepU 3apsiga qv2 1 qv3. ATu noTepu 3apssa yuuTbiBatoTCcs
NPV Ka/IMGPOBKE, HO OHW OTPaHMUYMBAIOT YYBCTBUTE/ILHOCTL. CUTyauums ycyrybnseTcs, ecnv UCNbITyeMbIi 06pasel, MeeT
60/bLLYH EMKOCTb.
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D.3 Mepbl NpefoCTOPOXHOCTU A1 CHUXKEHUA noMex

D.3.1 O6uwue nonoxeHus

Momexn MOryT okasbiBaTb OOMbLLOE BANSHME Ha pe3ynbTaTbl U3MEPEHUI YAaCTUYHbIX pa3psaoB. Takue nomexu Mo-
ryT 6bITb Bbl3BaHbl KOHAYKTVBHOW CBA3LIO WM 3M1EKTPOMArHUTHbIMK nomexamu. B HeakpaHMpoBaHHbIX MPOMbILLAIEHHbIX
ucnblTaTebHbIX 06beKkTax 1U3-3a NoMex MoryT BO3HMKaTb OAUHOUYHbIE UMNYNbChI 3apsda fo 100 nKn. Oaxe npu 6naronpu-
ATHBIX YCNOBUAX MOXHO OXupatb He meHee 20 nK.

MOXHO [OCTWYb YPOBHSA NoMexmn He 6onee 1 nKn, HO A5 3TOro NOTpebyeTcs aKpaHMPOBaHWE UCTbITaTeNbHOW Lenw,
TLaTe bHbIE MepbI M0 3a3eM/IEHMI0 U HaMuMe huibTpa Ha BXOAE 3/IEKTPUYECKON CEeTH.

B OCHOBHOM CyLLUECTBYET ABa pa3/IMyHbIX BUAa UCTOYHUKOB MOMEX, onucaHHbIX B D.3.2 1 D.3.3.

D.3.2 IcTOYHUKN nomMexu B UcnbiTaTenbHON Lenu 6e3 nogayn HanpsKeHus

Momexu Bbi3BaHbl, HaMpUMep, KOMMyTauueil B CMEXHbIX Lensx. B cryyae KOHAYKTMBHOWM CBSI3U OHW BO3HUKAOT
TO/IbKO B TOM C/lyvyae, ec/iv NpefycCMOTPEHO MOAK/OYEHME K 3MEKTPUYECKO ceTu. Mpy 31EKTPOMArHUTHOM CBS3U OHU
TaKKe BO3HUKAKOT M NPX OTKIHOUYEHNN OT S/1EKTPUYECKOI CeTU (BK/HOYash 3aLLMTHbIA NMPOBOAHUK).

D.3.3 VICTOYHNKN MOMEXWN B UCNbITATENIbHOW uenun nog HanpsaxeHunem

OO6bI4YHO NOMEXW YBE/IMYMBAKOTCS C MNOBbILLEHVEM UCTbITATE/IbHOTO HAMPSHKEHUS U Bbi3BaHbl YaCTUYHBLIMU paspsaga-
M/ BHE UCMbITyeMoro obpasua. UP MOXET BO3HWKHYTb B UCMbITATE/IbHOM TpaHchopmaTtope, BbICOKOBO/IbTHLIX COeUHU-
TeNbHbIX NPOBOAAX, BBOAAX M MECTax M/IOXOr0 KOHTaKTa. MapMOHWMKM UCMbITATENIbHOMO HaMPSHXKEHNUS Takke MOryT Crocob6-
CTBOBATb MOBbILIEHNIO YPOBHSA MOMEX.

D.3.4 Mepbl MO CHUXEHUIO YPOBHA NMOMeEX

Momexu, BbI3BaHHbIE KOHAYKTMBHOW CBS3blD, MOXHO YMEHbLUMTb, WCMOSb3ysS CeTeBble (DUILTPbI HA BXOAE LIEH-
TPa/IbHOTO MUTaHUA UCMbITATEesbHON Uenu. He AOMKHO BbiTb KOHTYPOB 3a3eMeHUs.

DNeKTpoMarHuTHbIe MOMEXW, Hanpumep pagvocUrHasibl, MOryT ObITb MCK/IOYEHbI MPOCTbIM CMOCO6OM MnyTeM W3-
MEHEHUs1 M3MepUTesbHON YacToTbl fO An1a Y3KONOMOCHBIX M3MepUTENeil YacTUUHbIX paspsiaoB. [AAs WMPOKOMNOOCHbIX
n3mepuTenein YacTUuHbIX paspsgoB MOryT NOTPeboBaTbCA MOSI0COBbIE PEXEKTOPHbIE (UNLTPbI, LUMPOKOMOOCHbIE CUT-
Haulbl MOTYT ObITb NOAAB/EHbI TO/ILKO MYTEM 3KpaHMpoBaHUSA. HanbonbLuyo adhhekTMBHOCTL 06ecneynBaeT NO/IHOCTbIO
3aKpbITbIA 3KpaH C BbICOKOW 3/1EKTPOMPOBOLHOCTbLHO.

D.4 NMpuMeHeHWe NONPaBOYHbIX KO3 MULNEHTOB ANA UCNbITATENbHbIX HANPSXEHNI

D.4.1 O6wue nonoxeHus
3HayeHVs NonpaBoYHbIX KOAMMLMEHTOB, onpefeneHHbIX B 6.4.6 1 ucnonb3yemoix B 5.4.3.3 1 6.4.6, paccuntbiBa-
10T CriefyroLmm o6pasom.

MprmeuyaHne — 3STU NpUMEPbI AaHbl /15 NOBTOPSIIOLLETOCS NMKOBOTO HanpsbkeHust |/ 3T KO3pULMEHTbI
aHaorMyHbIM 06pa3oM MPUMEHSIIOTCA K YCTAHOBUBLLEMYCS! MUKOBOMY HAMPSHKEHWIO 1 MUKOBOMY 3HAUEHWIO O/IUTENLHOTO
BPEMEHHOIO NepeHanpsHKeHus.

D.4.2 Mpumep 1 (uenb NOAKAYEHA Yy 3/IEKTPUYECKON ceTn)
D.4.2.1 MakcnmasibHOe MOBTOPSAIoLLEeec NMKOBOE HanpsxeHne 1m

Up=y2U0 HM=1,1V2UQ0.
D.4.2.2 3aTyxaloLLee HanpshkeHve YyacTUyYHOro paspsga Gzaryxaalee (OCHOBHAA M30/IALMS)
rsatyxaouge ¢ L) M4 e
«canyxaiolee =" UOm1,im1,2 = 1,32 yfl U0.
D.4.2.3 HayasnbHOe 3HaYeHne MUCNbITaTeNIbHOro HamnpshKeHnst YyacTnuyHoro paspsga Q1 (ocHOBHasA M30aauUms)
Ul=-/2U0-F4-F1-F2
O, =/2 n0+1,32- 1,25 =1,65"2l'y,.

D.4.3 Mpumep 2 (BHYTPEHHSAA LENb C MaKCMMasbHbIM NMOBTOPAKLWNMCA NMKOBLIM HanpsxeHuem Urp)
D.4.3.1 3atyxatoLlee HanpshkeHne YacTtuyHoro paspsga L aryxakQiee (ocHOBHast M30/5UKMs)

~3aTyxatolee ~ Up ~Yp 7
D.4.3.2 HavanbHOe 3HaYeHne UCNbITaTeNIbHOro HanpshKeHUs YacTuyHoro paspsga Ll (ocHoBHas nsonaums)
Y =yp 15.
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MpunoxeHne E
(cnpaBouHOE)

CpaBHeHMe NyTeil yTeuku, NpmBeaeHHbIX B Tabnuue F.5, n
BO34YLWHbIX 3a30p0OB 13 Tabnnubl A.l

HanpsbkeHvie, B (cpeaHecTaTvCTYeCKOe 3HaUYeHe) —

C3 — cTeneHb 3arpA3HeHuns;
M — rpynna matepuana;
MM — maTtepuan neyaTHon nnartsl.

PucyHok E.1 — CpaBHeHne Mexay NyTsaMu yTeuku, npuBefeHHbIMU B Tabnuue F.5,
1 BO3AYLUHbIMK 3a30pamu 13 Tabnuupl A.l
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MpunoxeHne F
(o653aTenbHOE)

Tab6nuybl

Ta6nuuya F1 — HoOMUHa/IbHOE WMMY/IbCHOE BbIAEPXMBAEMOE HanpshkeHue /1l 060pyAOBaHWsS, nuTatoLleecs
HENocpeACTBEHHO OT A/IEKTPUUECKOI CETU

HoMWHanbHOe MMNynbCHOE BblAepXuBaemoe
HanpsxeHue b, B

HomuHanbHoe HanpsixeHue 3/'IeKTpVIHeCKOVI

HanpsxeHve mexay asoin n
cetn a B cooTBetcTBuN ¢ IEC 60038 c

HelTpanbto, NnofyyeHHoe

13 HOMUHA/bHbBIX HanpPsHKeHul
Kateropus nepeHanpskenus d

TpexchasHoe OpHohasHoe nepemMeHHOro UIN NocTOSHHOMO

HanpsxxeHue, B HanpsxeHue, B TOKa a, A0 N BKNKYNTENBHO, B | I n v
50 330 500 800 1 500
_ - 100 500 800 1500 2 500
120240 150 e 800 1500 2500 4 000
223;07//‘1'1%% _ 300 1500 2500 4000 6000
400/690 _ 600 250 4000 6000 8000
1 000 _ 1 000 4000 6000 8000 12 000
_ >1 000 < 1 250 f 1250 f 4000 6000 8000 12 000
_ >1 250 < 1 500 f 500 6000 8000 10 000 15 000

a [Ins npuMeHeHUst OECTBYHOLWMX Pa3NNUHbIX HU3KOBOSIbTHLIX 3/IEKTPUYECKMX CETe U KX HOMUHAsIbHbIX
HanpshkeHWin cMm. npuioxeHve B.

bO60py0BaHNE C 3TUMWN HOMUHATbHBIMU UMMY/TbCHBIMU BblAEPXMBAEMbIMU HANPSHKEHWAMM MOXET NPUMEHATLCA
B yCTaHOoBKax B cooTBeTcTBUM C IEC 60364-4-44.

€ 3HaK «/» yKasblBaeT Ha YeTbIPEXNPOBOAHYI0 TpexchasHylo pacrnpefenMTenibHyto cucteMy. MeHbluee 3HauYeHve
COOTBETCTBYET HAMPSHXEHNIO MexXay ¢ha3oli U HeliTpasibio, a 60/ibliee 3HaYeHMe COOTBETCTBYET HaMPSKEHWIO Mexay
thaszamu. Ecnm ykasaHO TO/IbKO OAHO 3HAYeHWe, OHO OTHOCUTCSI K TPEXMPOBOAHBLIM, TpexdasHbIM CUCTEMaM U yKasbl-
BaeT /IMHEHOe 3HaveHue.

d Cm. 4.3 4Ns1 NOSICHEHUST KaTeropuii NepeHanpshKeHms.

€ HomuHanbHble HanpsbkeHus ons ogHogasHbIX cucteM B AnoHuMM coctasnsaT 100 B nam 100—200 B. OpgHako
3Ha4YeHVe HOMUHAIBHOTO MMMY/IbCHOTO BbIAEPXKMBAEMOrO HANPSHKEHNA 419 3TUX HANPSHKEHWIA onpeaensieTcs U3 cTon6-
LOB, NPUMEHUMbIX K HANPSHKEHUIO Mexay hasoii n HeliTpanbio 150 B (cM. npunoxeHue B).

f Tonbko 419 3Ha4YeHWA MOCTOSIHHOTO TOKa.

Ta6nuuya F.2— Bo3gylwHble 3a30pbl /151 BblAEPXMBAHNS NEPEXOAHLIX NEPEHANPSKEHNIA

MuHVMaUibHbIE BO3MyLLUHbIE 3a30pPbl Ha BbicoTe A0 2 000 M Hag, ypOBHEM MOpPS, MM

Tpebyemoe nMMyibcHoe Cnyyvaii A— HeogHopogHoe nose (cm. 3.1.27) Cnyyain B— ogHopogHoe nose (cm. 3.1.26)
BblEPXMBaEMOe
HanpsbkeHve a, kKB CreneHb 3arpsi3HeHys e CreneHb 3arpsisHeHyst e
1 2 3 1 2 3
0,33 b 0,01 0,01
0,40 0,02 0,02
0,50 b 0,04 0,04
0,2 c-d 0,8d 0,2 c-d 0.8d
0,60 0,06 0,06
0,80 b 0,10 0,10
1,0 0,15 0,15
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OkoHuaHne Tabnmupl F.2

MwuH/ManbHble BO3AyLUHbIE 3a30pbl Ha BbicOTe A0 2 000 M Haj YpOBHEM MOpS, MM

Tpebyemoe nMnynbcHoe Cnyuvaii A — HeogHopogHoe none (cMm. 3.1.27) Cnyuait B— ogHopogtoe none (cm. 3.1.26)
BblAEepX1BaEMoe
HanpsbkeHue @, KB CTeneHb 3arps3HeHus e CTeneHb 3arpsisHeHns e
1 2 3 1 2 3
1,2 0,25 0,25 0,2 02cd
08d
15b 0,5 0,5 0,3 0,3
2,0 1,0 10 10 0,45 0,45 0,8d
25b 15 15 15 0,60 0,60
3,0 2,0 2,0 2,0 0,80 0,80
o® 3,0 30 3,0 12 12 12
50 4,0 4,0 4,0 15 15 15
6,0 b 55 55 55 2,0 2,0 2,0
80b 8,0 8,0 8,0 3,0 3,0 3,0
10 n n n 35 35 35
12b 14 14 14 4,5 4,5 4,5
15 18 18 18 55 55 55
20 25 25 25 8,0 8,0 8,0
25 33 33 33 10 10 10
30 40 40 40 125 12,5 12,5
40 60 60 60 17 17 17
50 75 75 75 22 22 22
60 90 90 90 27 27 27
80 130 130 130 35 35 35
100 170 170 170 45 45 45

aflaHHoe HanpshkeHve SABNAETCA:

- AN dOYHKUMOHASIbHOW M30718UMK, A5 OCHOBHOM W30/M1SIUMK, MOABEpPraeMoli BO3AEWCTBMIO HanpsAMyr Wm
3HAUMTE/IbHOMY B/IMSHAKD MEPEXOAHBIX MEepeHanpspkKeHuii OT anekTpuyeckoin cetm (cm. 5.2.2.2, 5.2.2.3 n 5.2.4) —
HOMWHASIbHLIM UMMY/IbCHBIM BbILEPXMBAEMBIM HAMPsHXXEHeM 060pyA0BaHus,

- ANS OCTaslbHOl OCHOBHOM M30naummn (cM. 5.2.5) — HamboNbWMM UMY IbCHBIM HaMPsHKEHVEM, KOTOPOe MOXET
BO3HWKHYTb B LiEMW.

b [peanoytuTensHbIE 3HAYEHUA, Kak Yka3aHo B 4.2.2.1.

c Ans maTepuana neyatHol nnaatbl NPUMEHSAIOTCA 3HAYEHWA 1151 CTEMNeHW 3arpsAsHeHus 1, 3a UCKIYeHVeM
TOro, YTO 3Ha4YeHNe He JO/MKHO GbITb MeHee 0,04 MM, Kak ykaszaHO B Tabnuvue F.5. MyHMManbHbIM TpeboBaHMeEM ANsi
YMEHbLLEHNA BO3AYLLUHOrO 3a30pa SAB/IAETCA 3awyta C NOMOLLbI0 BbICOKOKAYECTBEHHOIO Nasi/IbHOro pesucra.

d MuHMManbHble BO34yLUHbIE 3a30pPbl, YKa3aHHble O/ cTeneHem 3arpA3HeHns 2 N 3, OCHOBaHbl Ha CHWXXEHHbIX
BblAEpPXMBaAEMbIX XapaKTepPUCTUKaxX COOTBETCTBYIOLLETO NyTn yTEYKN B YC/TOBUAX B/IXKHOCTHU.

e Pa3vepbl 151 CTENEHN 3arpsi3HEHUS 4 TaKMe Xe, Kak 1 /18 CTeNeHn 3arpsasHeHNst 3, 3a UCK/IIYEHVEM TOTO, YTO
MUHVMa/IbHbIA BO3AYLUHbIA 3a30p cocTaBnsieT 1,6 Mm.
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Tabnuya F.3— OgHoasHble TPEXNPOBOAHbLIE UM ABYXNPOBOAHbLIE CUCTEMbI MEPEMEHHOIO UM NOCTOSAHHOMO TOKa
HanpsbkeHnsi, pauyoHann3npoBaHHble ans Tabnmupl F.5, B

[ns nsonaumm mexay dasoi

HomuHasibHoe HanpskeHve Ona visonaum mexay dpasamm a U 3336MICHAEM A

SMEKTPUYECKMX CETEN b, B
TpexnpoBoaHblE CUCTEMbI

Bee cnctemb! C 3a3eM/1EHHOI CpeaHeli TOUKOM
12,5 12,5 _
;g 25 —
30 32 —
42

48 50 —

50 e
60 63 —
30—60 63 32
100 c 100 —
i’;g 125 —
150 ¢ 160 —
200 200 —
100—200 200 100
220 250 —
o0
300 e 320 —
220—440 500 250
600 e 630 —
480—960 1 000 500
1 000 e 1 000 —
1500cd 1 500 —

a YpoBeHb U3015ALUMN Mexay ha3oin 1 3emneii Ana HesaseM/IeHHbIX CUCTEM WU CUCTEM 3NEKTPUYECKMX CeTeil
C 3a3eMJIEHHO Yepe3 COMPOTUB/IEHNE HEWTPa/IbIO TaKol Xe, Kak 1 Mexzay hasamu, NocKonbKy paboyee HanpshxeHue
OTHOCUTE/IbHO 3eMnn N06OoI hasbl HA NPaKTUKE MOXET NPUONMKATLCA K MOSIHOMY HanpsiKeHWo mexay dasamu. 3To
CBA3aHO C Tem, 4TO CbaKTI/ILIECKoe Hanps>eHne OTHOCUTE/IbHO 3eM/In onpegendeTca conpoTuBieHneM unsonauynm mn
€MKOCTHbIM COMPOTUBAEHNEM KaxKAON (hasbl OTHOCUTENIbHO 3eMnn. Takum o6pa3om, HU3Koe (HO npremMsemMoe) conpo-
TUBMEHUE U30MSALMN OAHONM hasbl MOXET (DaKTUYeCKn 3a3eMIMTb ee W NOAHATL ABe Apyrve A0 MOIHOr0 HanpshkeHns
mMexay dpazamm 0THOCUTENIbHO 3eMIN.

b /115 COOTHOLLEHNS C HOMWHa/IbHBbIM HanpshkeHnem cMm. 5.3.2.2.
C 3TN 3HaYeHMA COOTBETCTBYIOT 3HAYEHUSIM, NpMBEAEHHbIM B Tabnuue F.1.
d Tonbko A/1s1 3HAYEHWI NOCTOSIHHOTO TOKa.
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Ta6nuuya F.4— TpexdasHble YETLIPEXMPOBOAHbLIE WM TPEXMPOBOAHBIE CUCTEMbI NEPEMEHHONO TOKa

HanpsbkeHns paumoHanmsnpoBaHHble gns Tabuupsl F5, B

[insi visonsipm Mexay chasamiu [ins visonsiym mexay pasoii 1 3a3emieHrem
HomuHanbHoe HanpsxeHve T
o pexdiasHble TpexchasHble TPEXNPOBOAHbIE
SNEKTPUHECKUX CeTen C, B YETIPEXMPOBOAHbIE CUCTEMBI 63 3a3eM/IEHNS a
Bce cucTeml cHCTeMbI WM cUCTEMbI TVNa
C 3a3eM/IeHHOM TPEYroMbHIK C 333eMIEHHON
HeTpasiblo b chazoi
60 63 32 63
110
120 125 80 125
127
150 d 160 — 160
200 200 — 200
208 200 125 200
220
230 250 160 250
240
300d 320 — 320
380
400 400 250 400
415
440 500 250 500
480
500 500 320 500
575 630 400 630
600 d 630 — 630
660
690 630 400 630
720
830 800 500 800
960 1 000 630 1 000
1000d 1 000 — 1 000

a YpoBeHb u3onsaummn Mexay asoil 1 3emeil 41 He3a3eM/IEHHbIX CUCTEM WM CUCTEM 3/IEKTPUYECKUX CeTeld
C 3a3eM/IEHHOI Yepe3 COMPOTMB/IEHNE HETPasIbIo Takol Xe, Kak U Mexay chasamu, Nockosibky pabouee HanpskeHue
OTHOCUTE/ILHO 3eM/IN 1060 hasbl HA NMPaKTUKE MOXET NPUBIMKATLCS K MOSIHOMY HaNPshKEHWIO Mexay dazamu. ITo
CBSI3aHO C TeM, YTO (pakTUYECKoe HanpshkeHue OTHOCUTE/IbHO 3eM/IM ONpeaesnsieTcsl CONpPOTUB/IEHMEM W30MALMN 1
€MKOCTHBIM COMPOTMB/IEHNEM KaXKAol hasbl OTHOCUTENIbHO 3eM/IU. Takum 06pasoM, HU3koe (HO MpreMIEMOe) comnpo-
TUB/IEHME M30MSUMN OfHOW (hasbl MOXET (hakTUUECKU 3a3EM/IUTL €e U MOAHATH fABe ApYyrye A0 MOJSIHOTO HanpshKeHWs!
Mexay hazamy OTHOCUTESIbHO 3eMJIN.

b Ana 06opynoBaHWs, NpefHa3HAuYeHHOro A/ NMPUMEHeHUsT Kak ¢ TpexdasHbIM YETbIPEXNPOBOAHBLIM, Tak U C
TpexasHbIM TPEXNPOBOAHLIM MUTAHMEM, 3a3€eMJ/IEHHbIM U HE3a3eMJIEHHbIM, WUCMO/b3YHTCA 3HAYEHWS] TOMbKO /1S
TPEXNPOBOAHbLIX CUCTEM.

c 1N COOTHOLLEHNA C HOMWHa/IbHBIM HanpsXeHuem cMm. 5.3.2.2.
d 3TK 3Ha4YeHMss COOTBETCTBYHOT 3HAYEHUSIM, NpUBELAEHHbIM B Tabnuue F.1.
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Ta6nuuya F.5— lMyTn yTeuku, UCKOYAKOLLME BbIXO, U3 CTPOS BCEACTBUE TPEKUHTA

KBagpatuyeckoe
HanpshxeHve a e,

56

CpepHe-

B

10
12,5
16
20
25
32
40
50
63
80
100
125
160
200
250
320
400

500

630

800

1 000

1 250

1 600

2 000

2 500

Marepuan
neYaTHoin nnatbl
1 2f
Bce,
Bee Kpome Nib
0,025 0,040
0,025 0,040
0,025 0,040
0,025 0,040
0,025 0,040
0,025 0,040
0,025 0,040
0,025 0,040
0,040 0,063
0,063 0,100
0,100 0,160
0,160 0,250
0,250 0,400
0,400 0,630
0,560 1,000
0,75 1,60
1,0 2,0
1,3 2,5
18 3,2
2,4 4,0
3,2 5,0

MuHUMaUIbHBIE 3HAYEHVA O/TMHBI MYTU YTEUKW, MM

Bce

0,080
0,090
0,100
0,110
0,125
0,14
0,16
0,18
0,20
0,22
0,25
0,28
0,32
0,42
0,56
0,75
1,0

13

1,8

2,4

3,2

4,2

5,6

7,5

10,0

CreneHb 3arpa3HeHns

0,400
0,420
0,450
0,480
0,500
0,53
0,56
0,60
0,63
0,67
0,71
0,75
0,80
1,00
1,25
1,60
2,0

2,5

3,2

4,0

5,0

6,3

8,0

10,0

12,5

2

Mpynna Marepvana
I

0,400
0,420
0,450
0,480
0,500
0,53
0,80
0,85
0,90
0,95
1,00
1,05
1,10
1,40
1,80
2,20
2,8

3,6

4,5

5,6

71

9,0

11,0

14,0

18,0

0,400
0,420
0,450
0,480
0,500
0,53
1,10
1,20
1,25
1,30
1,40
1,50
1,60
2,00
2,50
3,20
4,0

5,0

6,3

8,0

10,0

12,5

16,0

20,0

25,0

1,000
1,050
1,100
1,200
1,250
1,30
1,40
1,50
1,60
1,70
1,80
1,90
2,00
2,50
3,20
4,00
5,0
6,3
8,0
(7,9)d

10,0
(9,0)d

12,5
(10,2)d

16,0
(12,8)d

20,0
(16,0)d

25,0
(20,0)d

32,0
(25,6)d

1,000
1,050
1,100
1,200
1,250
1,30
1,60
1,70
1,80
1,90
2,00
2,10
2,20
2,80
3,60
4,50
5,6
71
9,0
(8,4)d

11,0
(9,6)d

14,0
(11,2)d

18,0
(14,4)d

22,0
(17,6) d

28,0
(22,4)d

36,0
(28,8)d

b

1,000
1,050
1,100
1,200
1,250
1,30
1,80
1,90
2,00
2,10
2,20
2,40
2,50
3,20
4,00
5,00
6,3

8,0
(7,9)d

10,0
(9,0)d

12,5
(10,2)d

16,0
(12,8)d

20,0
(16,0)d

25,0
(20,0)d

32,0
(25,6)d

40,0
(32,0)d
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OkoHuaHne Tabnmupl F.5

MVHMMasIbHbIE 3HAYEHUS O/MHBI NYTU YTEYKN, MM

Marepvan
nevyaTrHoi nnarbl
CpegHe-
KBazpaTMyeckoe CTeneHb 3arpsisHeHus
HanpsbkeHve a e, 1 2f 1 2 3
B
Ipynna maTepuana
Bce,
Bce kpowe LLb Bce | Il 1l | Il b
40,0 45,0 50,0
3 200 — — 12,5 16,0 22,0 32,0 (32,0)d (36,0)d (40,0)d
50,0 56,0 63,0
4 000 — — 16,0 20,0 28,0 40,0 (40,0)d (44,8)d (50,4)d
63,0 71,0 80,0
5 000 — — 20,0 25,0 36,0 50,0 (50,4)d (56,8)d (64,0)d
80,0 90,0 100,0
6 300 — — 25,0 32,0 45,0 63,0 (64,0)d (72,0)d (80,0)d
100,0 110,0 125,0
8 000 — — 32,0 40,0 56,0 80,0 (80,0)d (88,0)d  (100,0)d
125,0 140,0 160,0
10 000 — — 40,0 50,0 71,0 100,0 (100,0)d (112,0)d (128,0)d
12 500 — — 50,0 e 63,0e 90,0 e 125,0 e — — —
16 000 — — 63,0 e 80,0 e 110,0e 160,0 e — — —
20 000 — — 80,0 e 100,0 e 1400 e 200,0 e — — —
25 000 — — 100,0 e 1250 e 180,0 e 250,0 e — — —
32 000 — — 1250e 160,0 e 220,0 e 320,0 e — — —
40 000 — — 160,0 e 200,0 e 280,0 e 400,0 e — — —
50 000 — — 200,0 e 250,0 e 360,0 e 500,0 e — — —
63 000 — — 250,0 e 320,0 e 450,0 e 600,0 e — — —
MpumeyaHne — BbiCOKass TOYHOCTb 3HAYEHWUI PACCTOSHUIA YTEUKW, NMPUBEAEHHbIX B AAHHON Tabnuue, He

03HAYaeT, YTO MOrPeLHOCTb U3MEPEHNST BYAET UMETb BEIMUYMHY TOMO Xe Nnopsigka.

a/laHHoe HanpsbKeHve SIBNISIETCS AN

- (pyHKUMOHasBHOI M30nAUMK (CM. 5.3.4) — YyCTaHOBMBLUMMCSI PaGOUMM HaMpsHKEHNEM;

- OCHOBHOI1 V1 I0MOMHUTE/BHOI U30MSALMM LIENU, MTAIOLLENCS HENOCPEACTBEHHO OT 3/IEKTPUYECKoii ceTt (cM. 5.3.5),—
HanpshkeHeM, palyoHaIM3MpoBaHHbIM No Tabnuue F.3 nin F.5, 0CHOBaHHLIM Ha HOMUHA/IBHOM HamnpskeHUM o6opy-
[OBaHVS! UM HOMVHA/IBHOM HamPSHKEHUU U30MSILMY;

- OCHOBHOWA 1 AOMOTHATENIbHOW M30M15IUMK CUCTEMbI, 06OPYL0BAHUS 1 BHYTPEHHVX LiENeld, He NUTAaKLLMXCS He-
MOCPELICTBEHHO OT 3/IEKTPUYECKOi ceTn (cMm. 5.3.5), — Hambo/bLIMM CpefHEKBAAPATUYHBIM HAMPSHKEHNEM, KOTOpPOe
MOXET BO3HVKHYTb B CUCTEME, 060PYA0BaHUM WU BHYTPEHHEN Lenu, Npy NUTaH!U HOMUHA/IBHBIM HAMPSDKEHUEM U NPU
Hambosnee HebNaronpusiTHOM COYETAHUU YC/IOBWIA 3KCTlyaTaumn B Npefenax HOMUHaUTbHbIX 3HaUYeHW A 060pyA0BaHNS.

bNna cTteneHn 3arpsAsHeHns 3 1 HanpskeHus 6onee 630 B He pekoMeHAyeTca NPUMEHATL rpynny Mmatepuasios Lb.

c MpefBapuTe/ibHble fJaHHbIE HA OCHOBE 3KCTPaNonauuu. TeXHWYEecKne KOMUTETHI, pacrosaratoLie Apyroii uH-
¢hopmaLmeii, 0OCHOBaHHO Ha COBCTBEHHbIX OMbITHLIX AAHHBIX, MOTYT UCMO/Ib30BAaTb CBOW 3HAYEHUSI PA3MEPOB.

d 3HaueHus, yKazaHHble B CKOOKaX, MOryT NPUMEHATLCS A1 YMEHbLUEHNS MyTW YTEUKU B CllyHae UCNosb30BaHus
pe6ep (cm. 5.3.3.7).

e [lonyckaeTcsl NMHEHaa MHTEePNoAUMSa Mexay ABYMS 3HaYeHUsIMU HanpsbkeHns (cm. 5.3.4, 5.3.5).
fCm. 5.3.3.8.
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Ta6nuuya F.6— VcnbiTaTenbHble HANPSHXEHUs! 4151 MPOBEPKM BO3AYLLUHbLIX 3a30P0B, HO HA PasHbIX BbICOTaxX

HomuHanbHoe umnynbcHoe  VIMNyfbCHOE UCMbITaTensbHoe VIMny/bCHOE ucnbITaTebHOe VIMny/bCHOE ucnbITaTeNbHOe
BblEepX1Baemoe HanpsHkeHne Ha ypoBHe HanpsixeHue Ha Bbicote 200 m HanpsixeHue Ha Bbicote 500 m
HanpshxeHue o , kB mopsa 0, KB Haf ypoBHeM Mops U, kB Haf ypoBHEM mops 0, kKB

0,33 0,357 0,355 0,350
0,5 0,541 0,537 0,531
0,8 0,934 0,920 0,899
15 1,751 1,725 1,685
2,5 2,920 2,874 2,808
4,0 4,923 4,824 4,675
6,0 7,385 7,236 7,013
8,0 9,847 9,648 9,350
10,0 12,309 12,060 11,688
12,0 14,770 14,471 14,025
15,0 18,464 18,091 17,533

MpumeyaHue 1 — TOSICHEHWSI OTHOCUTE/ILHO (DAKTOPOB (ATMOCEPHOE AAaB/IEHME, BbICOTA HAf, YPOBHEM
Mopsi, Temnepatypa, OTHOCUTE/IbHas BMAKHOCTb), BAMSIOWMX HA 3/1EKTPUYECKYIO MPOYHOCTb BO3AYLUHLIX 3a30p0B,
npmBeAgeHbl B 4.7, a nonpaBoyHble koaddunumeHTsl — B 6.2.2.1.4.

MpumeyaHune 2— lMpy NCNbITaHNN BO3AYLLHbIX 3230P0OB UCMbITATE/ILBHOMY HaNPSXXeHWUIo ByeT NofBeprarbcs
COOTBETCTBYIOLWAA TBEpAasA N301aums. [MOCKoIbKY MMMY/IbCHOE UCMbITaTe/IbHOe HanpshkeHue, ykasaHHoe BTabnmue F.6,
yBE/IMYEHO OTHOCUTENIbHO HOMWHA/IbHOTO BbIAEPXMBAEMOr0 UMMY/IbCHOTO HAMNPSHKeHUs:, TO TBepAasa 130Naums 4o/mkHa
6bITb CMPOEKTVPOBaHa COOTBETCTBYIOLUMM 06pa3oM. 3TO MPUBOAMT K YBENNYEHWIO WMNY/IbCHOW BblaepXuBatoLLeli
CMoco6GHOCTU TBEPAON N30IALMN.

Tabnunuya F.7— TpeboBaHus K KOHAWLMOHUPOBAHWIO TBEPAON U30M1ALUN

McnbiTanme TemnepaTypa, OTHOcuTeNnbHas MpofoMKNTENBHOCTD, KonnuecTtso
°C BIQXHOCTb, % Y LMKNOB
a) Cyxoe Teno +55 — 48 1
b) Vi3meHeHne TemnepaTypbl C 3ajaH-
) patyp an [nvtencHocTb

HON CKOPOCTbIO M3MEHeHMs, ucnbiTaHne OT-10 go +55 — KA — 24 3
Nb no IEC 60068-2-14:2009 H

c) Tennosoii ypap (6biIcTpoe UW3MeHe-
Hue TemnepaTypbl, ucnbitaHne Na no  OT-10 go +55 — b —
IEC 60068-2-14:2009)

d) BnaxHoe Tenno, NOCTOSHHbIA PeXum 30/40 a 93 96 1

MpumevyaHne — [N UCMbITAHUA BNAKHLIM TEMJIOM B HEKOTOPbLIX CTaHAapTax 40 CUX MOop UCMosib3yeTcs
Temnepatypa 25 °C.

a CtaHgapTHas Temneparypa UCnbITaHnsA BnaxHbIM Tensiom ykasaHa B IEC 60068-2-78.

b [/IMTENBHOCTb U3MEHEHWS1 TEMNePaTypbl 3aBUCUT OT TEMN/I0BO NOCTOSHHON BPeMEHW UCMbITyemoro obpasLa,
cm. IEC 60068-2-14:2009.
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Ta6nuua F.8— OnpeaeneHue pa3viepoB BO3AYLLIHbIX 3a30P0B /151 BbAEKUBAHUS YCTAHOBMBLUMXCS MMUKOBbIX HAMpsixe-
HWIA, BPEMEHHBIX NEepeHanpsKeHUii WK NOBTOPSIIOLLIMXCS NMMKOBbIX HANPSHXKEHWI b

MuHMManbHble BO3ayLUHbIE 3a30Pbl Ha BbicoTe A0 2 000 M Haj YpOBHEM MOpS, MM
HanpsxeHune a

(nvKoBOE 3HaueHue) b, kB Cnyuait A — ycnoBus HeoHOPOAHOrO Cnyuaii B — ycnosusi ofHOpPOAHOrO nons
nons (cm. 3.1.27) (cm. 3.1.26)
0,04 0,001 c 0,001 c
0,06 0,002 c 0,002 c
01 0,003 c 0,003 e
0,12 0,004 c 0,004 c
0,15 0,005 c 0,005 e
0,20 0,006 c 0,006 e
0,25 0,008 c 0,008 e
0,33 0,01 0,01
04 0,02 0,02
0,5 0,04 0,04
0,6 0,06 0,06
0,8 0,13 01
10 0,26 0,15
12 0,42 0,2
15 0,76 0,3
2,0 1,27 0,45
25 18 0,6
3,0 24 0,8
4,0 3.8 12
50 57 15
6,0 7,9 2
8,0 11,0 3
10 15,2 35
12 19 4,5
15 25 55
20 34 8
25 44 10
30 55 125
40 7 17
50 100 22
60 27
80 — 35
100 45
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OkOHuaHve Tabnmupl F.8

MpumeuvaHne — Ecnm Ha BO3AylUHbIE 3a30Pbl BO3AEWCTBYIOT YCTAHOBMBLUMECS MKOBbIE HAMPSHKEHUS 3HA-
ueHuem 2,5 kB unm 6osiee, TO pa3Mepbl, COOTBETCTBYIOLLME Be/IMUMHE Npobost U3 Tabnmubl F.8, He mMoryT o6ecneunTb
pa6oTy 6e3 NosiB/IeHUsI KOPOHAPHBIX Pa3pPsSA0B (YACTUUHBIX Pas3psifAoB), 0CO6EHHO B YCIOBUSIX HEOAHOPOAHOTO MOSS.
[Ans Toro utobbl 06GecneunTb paboTy 6e3 KOPOHAPHOTO paspsaa, NPeAnoUTUTENIbHO G0 UCMONL30BaTh 6o/bLINE pas3-
Mepbl BO3AYLLUHbIX 3a30P0B, KaK ykasaHo B Tabnuue F.9, in6o ynyulunTs pacnpeaesieHre nossi.

a 3HaueHWsi BO3YLLUHbIX 3a30PO0B A1 APYIMX HANPSHKEHWI onpeaensioT nyTemM UHTEPMONALMN.
b 151 YCTAHOBMBLUEroCsi MMKOBOTO HAMPSXKEHUS U MOBTOPSIIOLLETOCS MUKOBOTO HAMPSXKEHUS CM. PUCYHOK 1.
C DT 3HAYEHUs1 OCHOBaHbI Ha 3KCMEPUMEHTASIbHLIX JAHHbIX, MOSYYEHHbIX MPK aTMOCEPHOM AaBMEHUN.

Ta6nuua F9 — [JononHutensHas UHOpMaUys A1 onpefeneHns pasmMepoB BO3AYLLUHBIX 3a30PO0B, UCK/TOUAOLLMX
yacTuuHbIi paspsg

MuHUMabHbIe BO3AyLUHbIE 3a30pbl HA BbicoTe A0 2 000 m

Hanpsbkenre a(nnkoBoe 3HauYeHune) b, kB HaJ, YPOBHEM MOps, MM

Cnyyaii A— ycnosust HeogHopogHoro nosns (cm. 3.1.27)
0,04
0,06
0,1
0,12
0,15
0,20
0,25

0,33 Kak ykazaHo g9 cnydaa A
0.4 13 Tabnuupl F.8

0,5

0,6

0,8

1,0

1,2

15

2,0

2,5 2,0
3,0 3,2
4,0 n
5,0 24
6,0 64
8,0 184
10 290
12 320
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OkKoHuaHne Tabnmupl F.9

MuHuMarnbHble BO3AYyLUHbIE 3a30pbl Ha BbicoTe 0 2 000 M

HanpskeHue a (N1KoBoe 3HadeHne) b, KB Haj, yPOBHEM MOPA, MM

Cnyuaii A — ycnosusi HeogHopogHoro nons (cm. 3.1.27)

15

20

25

30

40 ¢
50

60

80

100

MpumeyaHne — Ecam Ha BO3A4ylUHble 3a30pbl BO3AENCTBYIOT YCTAHOBMBLUMECS MWKOBbLIE HAMPSHKEHUS
3HauyeHueMm 2,5 kB nnm 6onee, To pasmepbl, COOTBETCTBYOLME BENMUMHE NPO60S 13 Tabuubl F.8, He MoryT ob6ecneuntb
paboTy 6e3 NosiB/IEHNST KOPOHAPHbLIX paspsfoB (YacTUYHbLIX paspsiAoB), OCOGEHHO B YCOBUSAAX HEOAHOPOLHOrO NOS.
[Ons Toro 4yTo6bl 06GecneunTb pPaboTy 6e3 KOPOHAPHOro paspsga, NPeanoyYTUTENIbHO 1Mo MCMoNb3oBaTb GOJbLUME
pa3mMepb! BO3A4YLUHbIX 3a30POB, Kak ykasaHo B Tabnuue F.9, 1Mbo ynyuwnTs pacnpeseneHve nons.

a 3HaueHus1 BO3AYLUHbIX 3a30POB A1 APYTUX HANPSHKEHWIA ONpeaensitoT nyTeM MHTEPMOISLWN.
b [151 YCTAHOBMBLLETOCS MUKOBOTO HAMPSHKEHWS 1 NMOBTOPSIIOLLENOCS MUKOBOTO HAMPSHXKEHWUS CM. PUCYHOK 1.
¢ B ycnoBusix HEOAHOPOAHOTO NOJIS HEBO3MOXHO OMPeAeNuTb pasMepbl 63 YaCTUYHOIO paspsija.

Ta6nunya F.10 — lMonpaBouyHble kKO3ULMEHTbI ANS N3MEHEHUS BO3/AYLUHbLIX 3a30pP0OB

BbicoTa, M MonpaBouHbIiA koadhdpmumeHT kdana Bo3ayLHbIX 3a30poB
0 0,784
200 0,803
500 0,833
1 000 0,884
2 000 1,000
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MpunoxeHne G
(cnpaBo4HOE)

OnpepneneHne BO3AYLIHbLIX 3a30p0OB B COOTBETCTBUU C 5.2

PucyHok G.1, nuct 1— OnpefeneHne Bo3ayLLUHbIX 3a30P0B B COOTBETCTBMM C 5.2
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MpumevyaHne 1— 3Ta 6nOK-cxema NpefcTaB/ieHa TOMBKO Kak CrpaBoyHas MHAopMauus 4 Nyylero no-
HUMaHuA cogepxaHus 5.2. ObsizaTenbHble TPe6oBaHUS NprBeAeHbl B 5.2.

MpumedyaHne 2 — Pa3mepbl QYHKUMOHANBHON M30ASUMM MOTYT ObITb ONpeAesieHbl aHaI0rMYyHbIM 06pa3oM
C yyeTom TpeboBaHuii 5.2 n 5.2.4.

MpumevyaHne 3— Ecm cobmogeHbl TpeboBaHus 3awmtbl Tuna 1 no IEC 60664-3, TO NPUMEHSIETCSA CTENEHb
3arpsasHeHunsa 1 no IEC 60664-1.

PucyHok G.1, nuct 2
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MpunoxeHue H
(cnpaBou4HOE)

OnpepgeneHne nyTeii yTeukn B cooTBeTCTBMMU C 5.3

PucyHok H.1, nuct 1— Onpepenenve nyTeli yTeuku B COOTBETCTBUM C 5.3
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MpumeyaHune 1— 31a 6/10K-Cxema npefcTas/ieHa TObKO Kak CrpaBoyHas MHopmaums A8 NyyLero noHu-
MaHus cogepxaHusa 5.3. Obs3aTenibHble TpeboBaHUsA nprBeseHsl B 5.3.
MpumeyaHune 2 — Pasmepbl yHKUMOHAIBHOW M30MALMM MOTYT BbITb OnpedeneHbl aHaslorMyHbIM 06pas3om ¢
yyeTom 5.3 1 5.3.4.
MpumevyaHne 33— Ecnn cobnogeHsbl TpeboBaHus 3awmtbl TMNa 1 no IEC 60664-3, TO NPUMEHSIETCA CTENEHb
3arpsasHeHunsa 1 no IEC 60664-1.
PucyHok H.1, nuct 2
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Mpunoxexnune OA
(cnpaBou4HOE)

CBefgeHNsI 0 COOTBETCTBMU CChIJIOYHbIX MeXAYHapoAHbIX CTaHAAPTOB
MEeXrocyapCTBEHHbIM CTaH4apTam

Tabnuya JA 1

O603Ha4YeHne CCbIZIOYHOTo CTeneHb O603Ha4YeHNe 1 HaMMmeHoBaHue
MeXAyHapoaHOro ctaHaapTa COOTBETCTBUSA COOTBETCTBYHOLLEro MexXrocyaapCTtBeHHOro ctaHgapra
IEC 60068-2-2 — * 1)
IEC 60068-2-14:2009 — ¥
IEC 60068-2-78 — * 2)
IEC 60270 — )
IEC 61140:2016 — * 4
«

IEC 61180:2016 —

* COOTBETCTBYHOLLMIA MEXTOCYAAPCTBEHHBI CTaHAAPT OTCYTCTBYET. [0 €ro NpUHSATUSI PEKOMEH/YETCS NCMOMb30-
BaTb NEPEBOJ Ha PYCCKUI SI3bIK JAHHOTO MEX/YHapOAHOTO cTaHaapTa.

1) B Poccuiickoii depepauunn aelicteyeT FOCT P MOK 60068-2-2—2009 «McnbiTaHns Ha BO3AEWCTBME BHELLHWX
(hakTopoB. Yactb 2-2. cnbiTaHus. VicnbitaHne B: Cyxoe Tenno» (IEC 60068-2-2:2007).

2) B Poccwiickoii degepaumnn geicteyeT FTOCT P M3K 60068-2-78—2009 «/cnbITaHWsA Ha BO3AENACTBUS BHELLHWMX
thakTopoB. YacTb 2-78. VcnbitaHunsa. VicnbitaHme Cab: BnaxkHoe Tenno, nocTosiHHbIA pexvm» (IEC 60068-2-78:2001).

3) B Poccuiickoii ®egepaummn geincteyet MOCT P 55191—2012 (M3K 60270:2000) «MeToApl UCMbITAHUIA BbICOKMM
HanpskeHneM. 3MepeHns YacTUYHbIX paspsaoB».

4) B Poccwiickoii ®epepauun geiicteyet FOCT P 58698—2019 (M3K 61140:2016) «3awpta OT NOPaKEHUS 3MEK-
Tpryecknum TokoM. OBLLMe NONOXEHWS /151 3/1EKTPOYCTaHOBOK U 3/1EKTPO0OOPY0BAHNSA».
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