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MacT IEC 60664-4—2017

MNpeaucnoewne

Lleny, ocHoBHEIE NPHHLUWAE A SCHOBHOW NOPAGOK NOOBE0eHHA paboT No MEMrOCYIADRCTREHHMOH CTaH-
OaPTHAAL KA YeTauwoenedsl 8 MOCT 1.0—2015 aMexrocygapcTeeHHas CUCTEMA CTAHZARTHIAWNH, OcHoRMHBLIE
naoncekeHdss i TOCT 1.2—2015 «MewrooyoapcTeeHHan cHCTEMA CTAROAPTHIaUWK. CTAHJAPTEl MExrocydap-
CTE2HHEIE, NPARMNE W PEXOMEHTALMMK MO MEMIOCYIAPCTREHHON cTaMgapTHsauxy. Mpasuna paspaboTed, Npw-
HATASA, OOHOBMEHWA W OTMEH R

CoeaecHWA o cCTaHgapTe

1 MNOOroTORNEH ABTOHOMHOR HEEoMMEepYecRol opraduiagued «HTU «3Heprdas Ha ocHope cob-
CTEEHROM NepeBona Ha PYCCEMA ASBEK AHMMOAIBYHON BEDCHM CTAHAAPTA, YEAIZHHOND B NYHETE 5

2 BHECEH PegepankHieim aréHTcTROM N0 TEXHAYSCKOMY PEMyIHpOBaAHKID 1 METPONSTMA

2 MPHAHAT MesrocyDapoTEEHHBEIM SOBETOM N0 CTAHOADTAIALUWM, METRONOMHMA W CeRTHdHMKaUMKA (Npo-
Tokon oT 30 Hoabpa 2097 . Ne 52

38 NPUHATHE NPOronNacoBani:

I";ﬂﬂTHDL' AAAMOHDEEHHE CTHAHR Hﬂ,ﬂ LTPAHE I i |:::l.l'.l.:lIJ.IIEHHI:|E HAWMEHIEEEBE HAUWOHINEND DRREES
no MK {¥CC 31868} 004—87 (A GO 31648) 004—47 NO CTAHLARTH LN
ApaisHMa A BirEskoHoRMUER PecnyBnmes ApreHEA
Eenapyck BY MoocTangapr Pecnyinmmm Banapycs
Hurprianna KG Heipreacrangaps
PacouA RLU PocorasnapT
WaberuoTan Lz WaoTaHoapT

4 Mpukaaos Cegepanskoro ameHTCTEa N0 TEXHHUYECKOMY DEMYAMDOBRHKKD W METPONOMM oT 9 HoRbpA
2018 r. My S68-c1 mewrocynapcTeeHHEl cTanaapT NOCT IEC 60664-4—2017 peeaesd B ORACTEME B KA4SCTES
HALMOHANEHOND cTadaapTa Poccidckol @egepagui ¢ 1 woxa 2019

5 HacToAwrd cTaHgapT WASHTHHEH MeRdyHapooHoMy cTangapty |EC 60664-4.2005 aKoopawHau«a
HMICNRLWK ONA 0BOpYO08aHKa HHIKOBONBTHLIX SWCTEM. YacTh 4. AHANWI BLICOKCHACTOTHOND HANDAMEHWA »
{=inzulation coordination for eguipment within low-voltage system — Part 4: Consideration high-frequency
voltage stressae, IDT).

MexgyHapogssiit cTakgapT pazpabotad MexgyHapodHol 3NeXTROTEXHWHECHKOR KosMuccren (IEC).

MEk NpAMEHEHME HACTOAWSTD CTAHZAPTA DEKCMEHOYETCA MCNONLINEATE BMECTO CObINMOHHBIN MEMIY-
HAPCQHBIX CTAHGZADTOR COOTBETCTEYIOWME MM MERIOCYIADCTEEHHLIE CTAHGADTEI, CRAGEHHA O KOTOPLIX NEW-
BEAEHE B OONONHWTENLHDM NDHNOKEHAH A

& BBEJEH BMNEPBLIE

HMbopmanus of UIMBRERURX K HACMOAWENRY cmandapmy MyGmukyemcA & eme20d o Lgbopaliion-
HOM yrazamene «Hayuonanbtbie cmandapimbis, 8 MEKCMT UIMBHEHLUD U MONPaesr — 8 EXeMECRYHOM i
CHOOMALLGHHOM YKasamens ~HayuoHanstsie cmardapmats. B cny4as NEQEciompa (2aMeHel) LU SmMaHb!
HACMaAWE20 crmaddapma coomesmomeyiies vyeedoMletue Bydaem onybnukseada 8 eXeMocAYHOM LH-
POOMILUCHHOM YRazamene «~Hauuosanskee crmandapme s, Coomesmomeyoiyad ubbopManus, yaedos-
AEHUE U IMEKCIME! PAIMELSOMCR MAKHe 8 UNopMaLuosHod cucmeanme offiliess nonsIneanus — Ha oghu-
Yuanedonm cadme Pedepansn0ss a2oHMoMEa M0 MexXHLIYSCKOMY DeSyNupOeanul U Memponoeun & oemy
Humepidam fwww gaostru)

£ CtannapTrudgops, adopmnedde, 2018

B Pocouickoh Tegepalvs HACTOAWMA CTAHAART HE MOKET BeiTe NONHOCTER MW
g7 SACTHHYHO BOCNPOMIEEGEH, THPEHMEORAH W PACTIPOCTRAHEH B KAYECTEE OMUUHANLHGT
Wananua Be3 paIpeweHnA TedepanoHorD areHTCTEA NO TEXHHY GCEOMY DEMYNHPOBaHAN

W METDONOTIA
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Beenenue

HacToAwME cTaHgapT paccHMaTpMBEaET BONPOCE KOORIMHALKKM HI0MALKK B YCNOBHAX BOAOSHCTEMA Bli-
COKOUACTOTHRIX HUIKOBONETHEIY HANPAMEHWRA.

CTaugapT paccMaTplBasT Bonpockl BOANSACTEME BRICOKOYACTOTHEN HANDAESHKUA Ha TEEROYKD MIDNA-
LKI0, 3 TAKE ONpegerAeT YonopuA onpeneneHMa BoaayuiHE 33100008, PACCTOAHKE YTEYKA, DIIMenon TREP-
A0A WIONALKA NPK BOIOERCTEHH CHHYCOWOANSHOM W HECHHFCOMOaNEHOTD HENDAKEHAA.

CTanaapT NpUMEHAETCA COBMECTHD C MEXAYHADOOHEM cTasaapTam IEC 606E64-1 «KoopauHawmKa wao-
NAUKWA ONA CEOpYOSBAHMA HUIKCBONETHEX cUcTer. YacTe 1. NpuHUKnE, TRPeBoBaHHMA KW WCNBITAHWA:, O0-
MoNHAR W KOHEPETHIMDYA DONPOCE KOOPOWHALMA WIONALKWA B YCNOBWAX BO30ERCTEMA BERCOKOHACTOTHOMD Ha-
MIEANEMAA,

HacToAwmk cTaHaapT MoMeT HiiTe MCNONLIOBAH MPK paspafioTie HALMOHANEMEX W MERTOCYTADCT B H-
HblX CTAHZADTOR HA HWAKCRONBTHOE OBOpyYOIoBaHWE, pAlOTAKLER NPH BRCOKOYACTOTHOM HANDAMEHHK, QNA
OERCNaYeHWA COOTRETCTEMA &ro TReBOBaHMARM TEXHKUBCEMX PETNAMEHTOB,

")
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rOCT IEC 60664-4—2017

M E X ' O CY¥Y O0APTCTUEBEMH HHUBH T A HIOAPT

KOOPOWMHALKMA M30ONAUKMK ONA OBOPYOOBAHMA HUZKOBONETHEIX CUCTEM
YacTe 4

AHANKMI BLICOKOYACTOTHOMD HANDAMEHAA

Insulation coordination for eguipment within low-vollage system. Part 4.
Consideration high-frequency voliags

Harta epegeHns — 2019—06—01

1 OBnacTe NpUMeHEHWA

HacToswmWi CraHnapT paccMaTpyeaseT CTPeCcCoBos BOAOSACTEME BRICOKOYACTOTHOTD HANPAKEHWA Ha
OCHOBHYRD, OONONHUTENEHYIO W YCUNEHHYD MAONALNKD HUIK0OBONLTHONG 0D0PYI0EIHMA. IHAYEHWA DAIMEepoa
MIOMALMIA NPAMO NPMMEHNMEE K CCHOBHORN MIONALMK, ONA YCHNEHHOH WMIoNALMY COOTEETCTEYLLME Tpeho-
BAHWA NOHMEHAIOTCA B COOTRETCTEMM ¢ |[EC B0664-1. MonocwexdA cTaHgapTa NprMEeH sl 4NA CNpeaene s
pPAIMEPOE BOANYIUHEX 3FIOR0E (MIDMNALUAMOHHEY NEPOMEXYTEOR), DACCTOAHMR YTOUKM M TEeDAOHR HIONALMK,
NogBepragiby BOITEACTEND NePUOOMYSCcEMY HANPEKaHHin pAINKuYHBEX TUNOA 8 guanasoe JactoT ot 30 kly
Ao 10 MMy,

HacToswma cTandapT Aomsesd NpEMeHATEC] TONbES COBMecTHS ¢ IEC B0864-1 nnw IEC 60664-5. Mpr
WX COEMBCTHOM NPUMEHEHHW OMPEHMYEHHA NO YacToTe, ykaladHe 8 [EC 60664-1 w IEC G0664-5, pacwwpA-
KITCA 00 aqHaqeHHi Beiwe 30 xTy,

HacToswKua cTaHgapT TAKKE NpUMeHAeTeA coaMecTHo ¢ IEC 60664-3 ana YacToTet Beiwe 30 kil 1 aa-
WAtk TWNA 1. [NA 3a0MTE TMNA 2 3TOT BONPOC HAXOOMTCA B CTAOMK DacCMOTREHHA.

MNMpuumedanne 1 — IHAHEHEA PAIMSP0E ONA HBCTOTE Bewa 10 MU HAaXoORToR B CTAOWK RECCMOTPEHHA.

Mpumewanne Z — Hacromuui cTAHOSPT HE DACCMATPUBHEET BRICOKDHECTOTHRIE NOMEXK. CHATEETCA. 470 NpM
HOPMAM:HOM NPMMEHEHRY 0BopyYOIoEaHWA MHTEpEEDEHUMA BEICOROHEBCTOTHEY HENDRMEHEA © Y4ET0M B0INEACTEHA Ha
WAOMALMK HE3HEYMTENLHE, CNeqoBaransHe, BET HEOBXOOMMOCTH 3T0 YHATHEET b,

MonowEHWA HACTOALWEND CTAKAA0TA NPMMEHADTCR K 0B0pYN0EAHMIO, MPUMEHAEMOMY NOH BeICOTE Ha
YOOBHERM MODA HE Beiwe 2000 M NP 3HAYEHWA HOMHHANLHOMD HanpAKeHHa He Gonee 1000 B.

Monowedya CTaHaapTa NPUMEHAITSA NPW HAZHAYEHKW TPEOOBAHKMA K BO3IOYIUHEM 33300aM, paccTo-
AHMAM YTEYKKE W TEEROCH KIONALWK 0NA 0SOpYOOEAHHMA NDM 3803HHEE EPUTERHAX. DHW BRNEY30T METogkR
ANEKTPUHECKES HCNEITAHKN © YYETOM KOODOMHILMM MI0NALMKA.

MMM AN HEE BOTOYIUHEIE 330D, YHAIAHHLE B HACTORWEM CTAHOARTE, HE NPHMEHWAME B YCNODUAK
KOMMAALWY rAA0ROM NpocTpadcTEa. CneduanesHse TRefosauMa No orpaHrYeHMAM ANA 3TONS CNYYas MoryT
BhiTe YES3aHE COOTBETCTEVIOWAMK TEXHINYECKHMA KOMHTETAMM.

HacToRwWi cTaHgapT He DerfaMeHTHRYET PacCToRHKUAL

- YEDed HMALKYH BI0NALKKD;

= Uupetd WM Taakd, TG Hble OT By’

= UERDED CHATEIE BOXTYN

mn PHMEYAIHHE 3 — Bcosve Ha NEAMEHAR MONYT NPBRCYTCTEDEATE 80 BHEWHKEY LEnAxX DﬁD[.i"_l.'ﬂEl BEHHE,

Mpumedarne 4 — Tpebosasns NP BRICOTE HAA YROEHEM MOPR Beawse 2000 M mMoryT Beite BaATE A3 |EC 606641,
rabnuua A2, npunasasns A

Mzpaxue odmunansHoe
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MpHMEHeHKE HACTOAWETD CTaHIARTA CroBApMBABTCA OTBETCTEEHH bIMKA TEXHMHECKAMA KOMWTETaMMW GNA
painku4Hong 0SopYICEaHKA B AABMCHMOCTH OT PaUHOHaNLHOCTH GOCTHREHXA TRE00BaAHWA KOOPOHHA WA H30-
NALEK NP YEEIFHHEE B CTEHIARTE HIONALKOHHRIX NPOMERYTRAX B BO30YKe, PACCTORHWA YTENKW W Da3MEpoE
TESDOOH WAorAuWE gna cbopygosadmua.

2 HopMaTWBHBIE CCRINKWA

OnA npHMeHEdna HACTORLLED CTAHZADTa HEoDKOOHMBI CNEQyYLWE CCMNOYHBIE CTaRdAPTR. [nA gaTw-
POBAHHBE MPAMEHAST TONLED YESIAHHOE H30aH@e, ONA HedaTHPOBaHHRIY — NoCNegHes HAnanke cTakgapTa,
BEMICHAA BLE WIMEHEHWA K HEMY.

[EC 60112:2003, Method for the determination of the proof and the comparative tracking indices of salid
insulating materials {MaTeprans aNeKTPOMIONALWOHHLIE TREpAse. MeTogel onpegeneqs HoOpPMaTUBHOID M
CRABHWTENLHOMD MHASKCOR TPeRMHMICTORKDCTIA)

[EC 60E664-1:1932 Insulation coordination for equipment within low-voliage systems — Part 1: Principles,
reguirements and tests Amendment 1 (2000), Amendment 2 (2002} [KooposHau«a Hacrauqdd gna obopyao-
BAHHMA B HAIKOBONETHEX cHCTeMax. HacTe 1. MNprHudne; TpeGoBaHMA # MCnETaHWA. Mamedenwa 1 (2000].
HMamereswe 2 {2002)]"

IEC 60664-5. Insulation coordination for eguipment within low-voltage systems — Part 52 A comprehen-
zive method for determining clearances and creepage distances egual to or less than 2 mm (KooposHau«a
WIONALMK Ana oBopyooBaHHA B HWIKOBONLTHLIX CHCTEMAaY. YacTe 5. KoMMnekcHsH METoD oNpedensHna Ia-
A0POE W NYTeH YTEYKH, DABHER MNH MEHEs 2 MM)

IEC Guide 104:1997 The preparation of safety publications and the use of basic safety publications and
group safety publications (MNogroToska nyGndkadxdi No Ge30NacHoCTA M MCNoNBE30BAHWE OCHOBORONATAKILLMX
W rEyYNNoBGLE MySNMKanKe no GesonacHocTr)!

3 TepMuHbI W ONpegeneHnA

B HacToAwesM cTalgdapTe NpMMEHEHSE! CNEdysiLLAE TEDMHHE C COSTRETCTEYIOWNMIA ONPe0ena HKAMK.

3.1 NpHBNHUIMTENLHO CAHOPOOHOS None (approximately homogenecus field): 0nA Y4acToTel, NpeBkLL-
waker 30 KMy, aMNekTpryeckoe None, HMelwes NpUBNUIKTENERYIO 0OHOPOOROCTE, KOMGa Daguychl QKDY -
HOCTER NPoBOGALEX H4acTel pasHs WNK Bonswe 20 % pasMeps BoaayLLHON J330pa.

3.2 HeoaHopoaHoe none (inhomogeneous field): Ona 4acToTel, npeapwanweRn 30 &My, anesTpryecKos
Mone, AMEMLEes HECOHOPOOHOCTL, KOMOA PanMycs OEPYHHOCTEA NPOBOOALMY YacTel PasHbLl MMM MeHbLE
20 % pazmepa BoagyLWHoN Jaaopa.

3.3 U oppt MMKOBOS IHAYEHKE NEPWUOOMECKOTD NMKOBOTO HATIDAMEHWA NIOGOMo THNA, NPWNOHEHHOTD
HEPEI KIoNALWMI0.

3.4 1, . KpUTWHECKaR 4acToTa, NP KOTOROA NPOMCXOONT CHAMEHWE HANPA%EHWA NpoboA, nponckonA-
LWarnD B Bo3OyLLHOM 333008,

3.5 £ HacToTa, npU KOTOPOR NPOMCKOQWMT MAKCUMANEHOE CHUMEHWE Hanpaxenda NpoboA, npouc-
¥OQALLEND B BOIOYLLUHOM 333008,

3.6 HanpAaxeHWe YacTHynoro pazpaga (YP) (PD-vollage). OGWKA TEoMEH 0NA O8YE THNOE HacTHEX
Pa3IpAROR — NPH HAYANBHOM HANPAMEHKWA L 1 NpK 3aTYXaKWEM HaNpREeHan L

3.7 HANPAKEHHOCTEL ANekTpUYecKoro nona E (electrical field strength E). MasmeHenre rpagresT] Ha-

MpAKEHAA Ha S0WHHUY ONKHE, 0GLYHS BHpaseHibiA B KB/ms.

4 BoaaywHble 3a30pkbl (M3ONAUWOHHLIE NPOMEXYTEH)

4.1 MagHele yCcNoBHA

HacToAWwMKA CTaMOapT PacCMaTpuBasT WAONALWOHHEE NPOMEMYTHM B BOAOyXe. JHaYEHWA pasmepoB
YVCTAHOBNEHE ONA MaKCHMANLHONR BeICOTs 2000 m Hag ypoasem mopR. AnA Gonsweld BeiCoTh NPWMEHASTCA
KODEeKTHRYIOWHE Ko DHMUKEHT BeICOTE, NpHMBeaeHHei 8 |[EC 60664-1, npunoxense A, Talnuda A2,

I Oercteyer IEC BOEE4-1:2007, ogHaxo oA OOHOIHIYH0MD COOMOOasns TpedoBaHIA HACTORAWEN CTAHOERTA, Bil-
PABEHHLIX B OATUPORAHHOA CObINKE, PEXOMEHOYETCH MCNONEANBHTE TONEXD YESIAHHOS B 3TOR COBINKE WIOAHNE.

2) Oedcreyer IEC Guide 104:2010, oosass ons 0oH0a3HaSHOM cobimogedun Tpabosasmil HACTORWEN STAHLA0TE,
BLIPEHEHHEY B SETHPOEIHHOR CORINKE, PRROMEHSYETCA HCMONLI0BATE TONLKD YEAZAHHOE B 3T0H SOLUNKE MIOaHWe.

2
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4.2 OcnoBHan nHopMauna

B COOTEBETCTEMM C OCHOBHOKW MHhopMauned, NpUERdEHHOR B NprnodeH9dr A, pajagen A 1. Beigepsuaas-
MafA CNoCoTHOCTE BOAOYWHEX 330008 MONMET DiTh MOJECPHEHa BOATEACTEMI0 TOMNEKD YaCTOTE HANPAMEHWA,
SCNH NEQHoOWYHOCTE HanpREeHHa HMeeT MecTo (oM. |[EC 60664-1, n. 3.1.1.2 wnu |IEC 60664-5, n. 3.1.1.2).
[OnA epaTeospeMeHHBx NepeHanpAHe WA AoCTaToYHE Pasmepsl, NpreedeHibie B IEC 60664-1, n. 3.1.1.1 Wik
IEC 60864-5, n. 3.1.1.1.

4.3 OgHopogHLIe HAK NPUENKIMTENLHD OOHOPOOHBIE NCNA

4.3.1 ¥cnoawa onA NpUONHMIMTENLHO 0OHOPOOHONS NONA

Ina yacToTsl, Npessliwanwed 30 My, NpUENKHIMTENLEHS COHOPOOHDE NONE DAaCCMAaTRHMBAETCA CyLle-
CTEYHILLAR, BCNH PAAHYEE OKDYEHOCTEA NPOBOOALLMY Ya8CTel paBHe MNK Sonewe 20 % paimepa BoaayLWwWHor
AHEUPE.

4.3.2 JECNepHMEHTAN b HLIE 3HAYSHWA XapakTePHCTHE NpoboA

B COOTRETCTEMM C 3AKNIOHEHNEM, NDPHBEABHHEIM B A2 1, KDUTHYECKARA YaCTOTa [ . CHKAI0WEA Hanpa-
HeEHWA NpoboA, HAXoOWTCA B CIEQYIOWER IABMCKMOCTH OT 3HAYEHWA BOAOYLLMOTD Ja30pa

02

o~ T ML, (1)
roe d — BoanyliHbIA 33300,

JHCNEPUMEHTANBHEIE THAYEHWA, NPUBSNeHHEE B A_Z 1 ONA YyCNORME OOQHODOOHOMD MOA, YEA3EBAI0T 43
MEKCHMANBHDE CHHMEHKE HANDEEHWA NPoG0R NDW YacTore, CoCTaRMAHLEn 20 %% aHadeHkA YacToTe S060 My.
HacToTa. NpM KOTOPOH NPOMEXOOMT MAKCHUMYM CHIKEHWA, HALIBABTCR [

Mpumedardne — [NA Lanen HACTOALWETD CTEHOAETE 48CTOTa . NOKE3EHHER HE PACYHKS AT, NPUHATE KEK
3 M.

4.3.3 Paamepkl gNA yCNOBHWA 0OHOPOOHLIX W NPHBNHAIMTENLHO OOHOPOOHLIY None@

Hlaonauuomsee XapakTepucTHid BOIOYILHE 333000 NPW BCTECTEEHHOM OABNEHWY aATMOCHepHor
BOANYEA B VCNOBMAK O0HOPOAHS!X NONEeHR JCMEHsl PACCMATPUEATECH C YHETOM YaCToTk CNegyioliem obpados:

- BRILLE YACTOTe f, . HANDAMEHWE NPOGOA CHWKABTCA C POCTOM YACTOThl. MakcUMANLHOE CHIKEHWE
Hanpaxerke npoboa okono 20 9%,

« HANPAXEHWE NRODGA OOCTHIAET MUHKMYMA NPK YacToTe §, .. [Npr Donee BulCoRMX HacToTax HanpRsea-
Hie NpoBoA HAPACTAET W MOMET NPEBLICKTE IHAYGHWE NPK NDOMBILNEHHONR YacToTe,

AT0 CBMOSTENLCTEYET O TOM, YTO 3TH XADAKTEQMCTUEN TAIKE MPMEMOEMEl W ONA Yyonoawi npubnmam-
TEMNEHD OOHOPOOHOND MOMA.

Pasmepsl 0nA 0aQHopoOHBIX NONEA CCHOBSHEl HA 3HAYSHWMAK, NEHEEOEHHLIX Ang cny<as B g [EC B0664-1,
Tabnuua 7 Wi IEC B0664-5, Tabnrua 3. MprsaHedds 3THE IHa4eHHA TPetyeT MCNLTa KA Ha YCTOWYHESTC T
B CooTEETCTEMW ¢ [EC 60664-1, n. 4.1.1 wni |IEC B0664-5, n. 4.1.1.

Paamepe GnA NpubnsadTensHo QOHo0poOHEs Nonel oCcHOBaHE Ha AHAYeHWAYX, NPUBEOeHHS AA Cnydas &
B |EC 60664-1, Tabnuua 7 wnw IEC G0664-5, Tabneua 3. Moneimaduid Ma yeTORYMBOCTE He Tpebyvetca. OaHako pa-
OHYCh OKPYHHOCTENR NPOBRGIALIMY, SACTER SOMEHE: DbiTe paBHE! MK Bonewe 20 % DaIMera BOIOYWLIHOND 333008,

MimeeTca 0Bpa MEeTona OnpeqeneHHa Dastepoe.

1. ECn oTCYTETBYET MOHAMAEHME OUSHKW, BOZOYILIHES 33300k B NPeJEnax AWanaioHa 4acToT HacTos-
Wers CTax0apTa JoMmHsl HaaHadaTecA 0nA 125 9 sHadeHna HeobxXoOuMors BillepEH BAeMors HanpAXeHWs o
cooTeeTeTEMK C IEC 60664-1, Tabnwua 7 wnk IEC 60664-3, Talnuua 3.

2. Ecnu oueHka BOIMOWHA, NPMMERACTCA CNenyioLLee:

) OnA HacToT Huwe £, oM. dopmyny (1] BoagyiiHeie 383005 0M4Hbl HAHAYATLCA AnA 123 % aHa-HeHnA
HEOBXOQUMOrD Dbl QEPHHEISMOre HANPAMEHWA B COOTEBETCTEWA C IEC B0G6E4-1, Tabnvua 7 WnKn |IEC 60664-5,
Tabnuua 3;

b) onA YacToT Bewe £, B03OyLUHEIE 333006 AMDHHLl HASHA4aTECA ANk 125 % sHavernd Heobxogumoro
BhIZEDHHMBABMOrD HANDANEHWA B cooTRaTcTEMK ¢ [EC 60664-1, Tabnuua 7 wnu IEC 60664-5. TaGnwua 3;

C) ANA HacToT Mexay £ W £ BO3AYIIHER 3830061 ONPEAENAINT N GopMyne

[
100 % + ——E_ 254, (2]
F.'rurl ™ Jin:rs
TPEefyEMoTo BeOepRHBAEMOND HANPAMEHWA B cooTeeTcTEand c IEC G0664-1, Tabnuua 7 wnk |IEC 60664-5,
Talnuua 3.

Pa3spaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 7 /54
CTpaHuua nokymeHTa - https://GostExpert.ru/gost/gost-60664-4-2017



https://gostexpert.ru?utm_source=pdf&utm_medium=56657
https://gostexpert.ru/gost/gost-60664-4-2017?utm_source=pdf&utm_medium=56657&utm_term=page

MacT IEC 60664-4—2017

B uensx onpemenssds KPUTHYECKOW YacToTkl NEpR0HANANEHD BO3OYILHEN 32300 NDUHHUMABTCA ONA
100 % axageqrs HeoBXoOUMOrD BolJopHHBRERMOrD HANPAKEHWA B cooTRaTCTRME ¢ IEC G0664-1, Tabnwua 7
vinu |IEC 60664-5, Tabnuua 3. 370 MOMeT BuiTe MPHUHATS, BCMNW NPAMEHHMEBl YCNOBKMA a), b MAK c). Tak kak aToT
pac4eT OoMHEH BNWATE Ha peayneTaT (BoagyllHelit 3a30p], TpedyYeTCA ero NOBRTOPEHHE.

MpuMEYaHWE — [ENEHERWER MHDOPMEWAR N0 BONDOCY ONPeganas iy DEZMepH NPHES0EHE B NPANDHKEHWH F.

4.4 HeooHopoaH ke nons

4.4.1 YonoarAa HeogHoOpOOQHOMO NOMAA

OnA 4acToTsl, npessiwanwed 30 kM, HeGOHOPOOHOE NoNe DECCMATRHEAETCA CYLLETTEVIDLLIME, aciM
PASWYCEl OEDYHHOCTEH NPOBOIALMY YacTel MeHswe 20 % pasMepa BO3OYIWHOM J3a30pa.

4.4.2 JKCNePUMBHTANLHLIE IHAYEHAA YACTHLIX PaIpAa0E B XaApAKTEPHUCTHE NpoGon

AnA yenoowid HeogHopoAHOrS NONA YacToTa £ MOMET GbiTe BEMKCNEHa No hopmyne {1). MNpu vacTorax
Beiluw £ BAMAHKE YACTOTE HA HANDREXEHWE NPOBOA HAMHOMD BONBLLE 3ABUCHT OT YCNOBWA HEOAHOPOAHOTD
nonA. CHAKEHWE Hanpasesus Npobof © YYeToM YacToThl CHMOBOMD MOTOSHUKS MOoKET DObiTe GONese Yawm Ha
S0 o,

OnfA yonoBWA HEOOHOPOOHOTS NONA YacTHYHEH BaspAd (KOpoHa) MOWET DuTe OHUOAEM NP HAnDARE-
HAH HIGHE HanprRseHsn Npobon. B CBARIW C 8uICOKAM PHUCKOM NOBDEMIEHWA, BHIBIHHEIE 3THMK Npoboame o
BEICOKON YaCTOTOR NOBTOREHWA, CNPEdene ke pasMepos AonsHo DulTe ToNHBIM, YTODEI H30EMaTE BOIHMKHO-
BEHHA YacTAHHore npolon (Y1)

CHOMEDHMEHTANEHEE. DAHHBIE NPHBEOEHE B A 2.2,

4.4.3 OnpegengHie pasMepos BoO30YWHLIE 3Ja30p0E B YCNOBWAK HEQOHOPOOHOS NonA

Mpk yacToTax Huse [ . [cM. dopMyny (1)] Bo3aylikee 3330061 MOTYT GbiTe HadHauere: gna 100 %
AHAHEHHA YOTAHOBNEHKOMD Bsl0epAHEIEMON HANpAKEeHMA B cooTeeTcTEMK o IEC 60664-1, Tabndua 7 M
IEC 60664-5, Tabnuvua 3.

HacToTa HanpAMeHHA JoN#Ha GbiTe NPAHATA B0 BHRMaHWE ANA ONpedenslns PasMepos GNA 4acToTol
panoid knk Gonee qem £ .. Ecniv YT Ha4MHAeTCA NPY KPaTKOBDEMEHH LiX NEDEHANPAKEH AKX ¥ HE MOWET BhiTh
IATYXIOWLHE NPW NoOBEE YCTAROBWBLWWWKCA Hanpaseddax (oM. IEC &0664-1, n. 4.1.2.4), ans onpegeneH-a
paavepa GOIBKHD NPAMEHATECA HanpAKeHne 3aTyxanka YN, CooTReTCTRYIOWME JaMHLIE (Ch. TPHUMEYaH )
(HMaIMEPEHKIA} COBMECTHO C OMPaHYHBAIOLERN KPHBOH {ONpEQEnEHHA DA3MEpoR) NPEOCTABNEHE Ha PHCYHEE 1.

MpumwedadHue 1 — [0nA ONpEgeneHuA PEIMERODE NDHMEHUME JaHHbIE A.2.2, mOny4eHHBIE SNR BOLTYIUHEIX 3830~
o Belwe 0,75 M npd Hactote 1 MM, Ha4MHER OT HANER#EHMA NE0BoR, 1 BLILE, HEYWHSA OT HANDARMEHUE 33TyxaHuR 4T

3HaqYeHUA pAIMEepoR ANA HEoOHOPOGHOTD NONA CHCTEMATMAWDOBAHE B TABNUUE 1. 3TH IHAYEHMA NEK-
MEHUME], 8CNW BCTREYAMOTCA MANLIE PAOMYCkl CEDYTNEHHA NPOBOAAWKE YacTel. Ha npakTike aTv yonopus
BlNOMHMME], SCNA DATAYEE] CKEYIMEHKA NDOROTALLMY YacTel Meuea 20 % pennukHEl BoanyLIEHEY 1230008

MpuamevaHue Z— NansHEFWEA KHEOPMALHR NG HE3HEHEHW DE3IMED0R NPENCTERNSHA B NPHNcHeHs F

Tabnwya 1 — MuasiManedes 3HEYEHMA BOAOYLIHLLL 3330008 NP HTMEIIIIZFEIFIHUM O3BeEHEN On\ 'y'GI'II:lEI.-'II-‘I HEOOHDE0-

HOrD NanA
Hanpawenme, L. kB BedayisHete oS, M
069 2w Bouwa 0.065
0.B 018
1,08 0.5
1,24 1.4
144 2,35
1,69 4,0
1,84 6.7
2,0 11.0
2l A NpOMEsyTONHLY FHEDEHAR JTHODATEMNEHD YE333HHEX B TAENULE NPUMEHSETCR DEOSET,
2 NnA HanpREEHHA L-'pﬂk Hvse 06 KB HeT gocTosapHbls SaHHLIL.
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PucyHor 1 — Pasasepsl BoIyiLHEE NPOMEEYTHOE B HEQOHOPROOHOM NONE 2 BO30YIUHDNA CPege npd STrocden o
OB EMEHWE [PASKWYCE TOYSK ANEKTPOO0E B NNaHe — 3 MEM) SMA MCENKYEHA cnydaes 4 wnn npoboas
[BOAYLLIHEE 3830061 MEHEE T M)

5 PaccToAHWA YTEYKK
3.1 JEcnepriMeHTANbLHBIR OaHHLIE

EnuaHMe Y4acToTk Ha HanpEsaqde npoboa 0na HadveHri PACCTORHUA YyTeYer DUEHKEARTCA B I2BHCH-
MOCTH OT AHAYLHWA, NOHESSEHHBIX B NPUMICHe A B.

BHCNepUMEHTANBHEIE YCNOBMA ONA WCCNeqoBaHUi MMeWMNCH YCNORKE ¥ MATEPWAN0E BITYaloT 8
AXCNEPAMEHTEI, ONWMCAHHBIE B B.2.

FHCNEPUMEHTANBHLIE IHAYEHWA NpacTaaneds B B 3. HacTota HanpAKEHHA OKaIEEIET CYLLECTREHHDE
BMAHWE Ha HanpAxeHde Y W Lanpasedde npoboa.

5.2 OnpegeneHMe pazMepoR paccTOAHWA YTEYKK

Ha pucyHie 2 NpeacTasneHbl MAMEDEHHBIE AHAYEHHA COBMECTHO C OFPaHMYHMBRIDWEN KpHMBOK [onpeae-
NEHKA PasMEPOB) ONA TREX paanwdHBEx YacToT B gHanasose go 100 gy, go 1 MMy v go 3 MMy, 3eadeHnn
PRIMEPOBR PACCTOAHMA YTEUKM CHUCTEMATHIMPpORAHEI B Taknuue 2. MNMpoMesyTodHBE IHAHEHWA ANA COOTRET-
CTEVIOLLLMX OMaNal0H0E YacToT MMEmnT NUMHERHYD I2BMCHMOCTE. [JadHBIE aHAYMEHMA NRWEMNEME ONA CTETEHIK
IArpRaHeHkHa 1.
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MpuwedadHwe 1 — OnA onpeganesdia pEAMERDE PECCTORHWA YTEHEM JHSHEHWA, NPUBEAsHHBIE B C.3 ans Ha-
npAeHAR S, npuesness, 2cn 4 npyn BeICOxoM HANPRASHAW WMEET DaipyuEaiwyy sdiierT OCHOBHOM MaTEpHAang 1
NPDHCKOONT B TEYHSHWE ONWTENLEHOID BPSMEHH.

FHCNEDUMENT, ONWCaMHEE B [5], NoKasslEaI0T, 4TO PAIMEDLI DACCTOAHWE YTEYKM ONA cTenaHeh aa-
rEAIHEHAA 2 # 3 MOryT GbiTh NONYHEHEl M3 HIBECTHLIX PACCTOAHKA ANA CTENEHW JArpRIHEHHA 1 NpUMEHEHKEM
nonpaecdHslx KospdguusedToe. [NA CTENe A IarpAIHEHKA 2 NPMMEHABTCA NONPaABOYHERA Koaddmuuwent 1,2,
a OnA cTeneqdyd sarpAIdelsa 3 — woaduduguent 1.4,

3HAYEHWA, NOHBEAEHHBIE B Tabnuue 2, He YYKTRIBAKNT BNWAHWE adiherTa Tpekkdra. A 3Tk uenei
O0MkHE BeiTe pPACCMOTEEHE! MaTepuans |[EC 60664-1 w IEC B0664-5. BonegeTere aToro aHadqesnA Tabnu-
Ubl 2 MEHBWE COOTEETCTEYMOLLME IHAYEHWH, NpUBegedHeE B |[EC 60664-1, taGnuua 4 wnu IEC G0E64-5,
Tadnuua 4.

ATH IHAYEHWA PAIMEROE NPAMEHWME! N8 BoRX MaTEPWanos, COOMCTEa KOTOPBIX MOMYT DbiTh YRy AWE HE
TENNOBEIM Bo3geRcTEMen. [INA MaTeprancs, KOTOpsIE He NOgBEEHEHsl TAKOMY YRYOLWEHM {HaNDHMER, Kepa-
MAKE ), DOCTATONHO CNEEdeneHie PaIMEpoR PACCTOAHMA YTEYKW B COOTBETCTEMK C palgencm 4.

TaGnuua 2 — IHEYEHAA MEHAMANLHBIE JECCTORHHA YTEHER ONA DEANAYHBE HACTOT

Pascraanna yrauer®! mm
|'|-i'!rlpl-|i'l\.2|Ii|!! i
Upuay- 1B T O B TN IRTRN . TERPOTRY (. . R Ses Ly vl [PTOPS.. o penl RPN .00
100 5Ty = 0.2 My FE0d MMy f50,7 Ml = 1,0 MMy 520 MMy f=3,0MMy

0.1 0,067 — — — — — 0,3

0,2 0,042 — -— - - 015 258

0.3 0,083 0,08 0,04 a.0a .04 080 20,0

0.4 0,125 0,13 0.15 Q.14 0.35 4.5 —

0.5 0,183 0,18 0,25 0.40 1,5 20,0 —

06 0267 0,27 0,40 0.85 5,0 - —

0.7 0,358 .38 0,68 1.8 20,0 - —

08 0,450 0,55 1.1 3.8 -— - —

0.9 0,525 0,82 1.9 B.7 - - —

1.0 0,600 1,15 3.0 8.0 - - —

0,1 0633 1.7 540 — — — —

0.2 0,850 24 8.2 — — — —

0.3 1,20 35 -— — - .- —

0.4 1,65 5.0 -— — - -- —

0.5 2,30 r.a — - i S =

DG 315 -- -— — - - —

0.7 4,40 — — — — - —

0.5 6,10 -— -— — — —_ —

4l BHaHEHUA PACCTORHMA YTEHEN, NpUMBEedsHHbIE B Te8mue, NpUMEHAKITEA NPW CTENEHK 2arpRaqedeR 1. OnR cre-
MEHA 3ErPRIHEHWA 2 HEODEDOMID NPMMEHEHWUE nonpasdysorg koaddrumesta 12 8 AN CTENEHW 3arpRaseHds 3 —
nenpasdororg koafdmunesra 1,4,

5l OANA NpomExyTOHHBIE 3HESEHAR SECTOT JONYCTAM MDONCPUHOHANEHER MEDECHET.

11 3pack u nanee B XEANPATHLY CROOREY COBINMKM HA HOTOMHYEK, NPUBEAEHHLIE B GrEnvorpadun.
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d— OACCTORAHMR FTEEKH

Pucyrok 2 — Paamepsl PACCTORHWA yTEMEN, MCKNEMNaKWRe cryyan I
{DSCCTOAHHA YTE4HEM HE MEHES 1 M} N Npoboes (DACCTORHWR YTe4H medee 1 wm)

6 Teepgan uaonAuKWA
6.1 OcHOBHOM aHanKWa

E cpapHedidy C W3InMALWMOHHEMK NPOMENYTHAMIA B BOIOYILHON Cpaae TRepEan MIoNALUMA MoweT ofia-
CAEYNTE OWINEKTPHYECKYI0 NPOYHOCTE, NO KpAEHER MEPE NDW COKHAKOBD BLICONOH HanNpANEHHOCTH, DOHaKs
HA NPAKTHKE BEHCOKAA HANPAMEHHOCTE NONA ANA TEERA0H HIONALKK NPHMEHARTCR PEOKG.

Mpumesarnne — TEXHWHECKW HEOEMHOCTE CTORKOCTH K 8rPASELUMH W DROHYaTENEHOMY npobown Teapgak wao-
NAUMEA ODECTIEHVBSETCE NPHMEHEHWEM DONEE HHIKAK JHAYEHAR HENDRMEHHOCTA NONHA, S4T0 GANEE SETANEHO BANDKEHD B
pazgens S npanoseHnr C.
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6.2 Bnuawwme pakTopis

Onf 4actoTel 1 MMy HAaNEAMEHHOCTE NGNS KRATHOBEPEMEHHOMD npoGos gonkea Beite Ha 10 %% Hiwe
AHAYEHMA ONA CHNOBOA 4acToTkl. HanpAMeHHoOCTE Nona NpoboA HE O0MEHa OOCTMMATE HIEHero Npenena,
WAMEHILLErOCA NDH 4a3cToTe Bhliwe aHadedna 100 M.

MpumMedaHue — XapasTepncTuka Npobos npy BERICOXNOR YECTOTE NPESCTIENEHA B paagens .2 npunome-
HHA .

OuanexTpwueckad NpodHOCTE TEEPDON WIONALMK B OCHOBHOM, M OCOGEHHO NPY BRCOKCMACTOTHOM Ha-
APANKEHIK, O0MHHA GANee CHKATLCA MNOD BNUAKUEM BRAEHOCTH 1M TEMISDATYREL. ITH BAMAHKA VYU TRIBAKTCA
B IAAMCHUMOCTI OT YCITOBWE NeDRED MoNBTAHWAMA B COOTRETCTRAM C 7.3,

B CcOOTBETCTEHM C ITHAMK XapaxTepMCTHEAMHE TEEDOOHR MIONALWMK, KOTORaA NEMMEHASTCA B BLICOKDYa-
CTOTHELE YCTAHOBEIX, HE SOMMHD DeITh ONATENBEHOMD BOANESHCTENA YCNOBMN BNAKHOCTH Beile 92 % OTHOCH-
TENEHOW BNAXHOCTH. HEKOTOPRE MATERWANL, TAKWE KaK CTEKNO W HEKOTODEIE BHkl KEDAMUEA, HE MOOBEDHE-
Hil BOZOEACTEMG BRAMHOCTA K, CNEA0BATENLHG, He TReGyT OrpaHnYeHWA NPEOena BNAKHOCTH IHaHEHHeM
92 %.

OuanexTowdecsan NooYHoCTE TEERROA KAoONALKA OYHELMOHANEHD 3ABXCHT OT TONWMHE MaTeDKana.
CHEHE TOHKHE NNEHEA MOFYT AMETE QUANSETEHYECEYIO NPOYHOCTE, KOTODas MOKEeT BhiTe HA NODASDK BhIWE,
HEM Y MCNBTATENsHOM obpazya TonwkHol 0,75 su. Tk pasnuyHbte fasMeps COOTEETCTEYIOWEA TONWMHE
TEEDOON MAONALMK BeIDUPAKTCA, KCXOSA M3 WMEDWEeNCR JABMCHMOCTH NPOYHOCTH MICNAWMK OT TONWMHE
HMACTIALMK.

BrvAHHE TEMNEQATYPE Ha HANDAME HHE NPoGoR MOowET GbiTe NpocneseHD B painene C.2 npuncxenns C.
Taxum obpazom, TeMNeparypd ARNAETCA BAMHEIM BNAAIOLWAM (DaKTOpoM, KOTODLIR ZOMKeH YYUTEIBaTECE GNA
ONZeLEneHHds PAIMepos | Npk UCNsTaHHAX.

YacTHee Npodon NpK BeICoKOYacTOTHEIX HANPAMEHAAX JOMEHL MMETE KMNYNECHBIE YACTOTHLIE NOBTO-
PEHME, IABMCALLME 0T YACTOTet HANDAKEHWA. CrNefoBaTeNeEH0, HET NPHEMIEMOTS MNAHKDYEMOND HHIHEHHOTD
LKHKNA TESDOONA MAONALMK NPA HANWYME YACTHRIX Npoboea.

6.3 Onpeaenerye paMepos TESDOOH HICNALMK

Baamer BuICOKONACTOTHEY MCNLITAHKWA B COOTRETCTEKW © PA3OENoM ¥ MOKET DbiTe NPMMENEH CREgyio-
Wi MeTad onpedenedva paiMepo. D H NPUMedie AN8 MAaKCHMankHoR YacToTel Hanpasenna 10 MMy, ecnu
HANPAMEHHOCTE NONA NPUENHIMTENEHD OAHCROSHE, HET BLBpocoB cReUdrYHEIX HANPEKEHHA, COCTEETCTEY:
KL ChophyNe (3] WNK pUCYHKY 3 COOTBETCTEEHHO, M HET NYCTOT WM ROIOVILHLXY NONSCTER, MMEI0LWHICA
mMEROY TEEPOCH WacnAuxel. Ecnv 3TW yCNoBME NONHOCTED HE YEORNETE0pRNTCR, TpelyeTcs NpoBeqeHHe
BEICOKOYZCTOTHEIX MCNHTEHWA B COCTRETCTEKW C PA3AEnom 7,

OnNpegeneHde paiMepos NpAMEHAKT, BCMW JMeKT PU4YECKDe None NpHENWIKTENEHD OOHOPoOHO [CM. NEpK-
Medanke ). [ANg TONCTeIX CNOEA TEERA0K M30NALKWA C &) = 0,75 MM NWKOBOE JHAYEHHWE HANPAKEHHOCTH nonA E
OeMHHo BeiTe He Gonee 2 kBYMM. NS TOHEME CNOes TEEDO0R MaonauvHd ¢ o £ 30 MKM NHKOBDE AHAYEHHE Ha-
NpAKEHHOCTA NonA E gonmHio Gwte He Bonee 10 KB/mu. I8 8sHACieHHA NPOMEKYTOUHbIX IHAYSHIAR TONMLIMH
= o> d. DoMmEHa NPUMEHATLCH PopMYyna (3} [CM. TRIcKE pUCYHOR 3).

025 B
E_;_H.EETJ“_. (3}
[} d AR
L] PAMEHEHWE — B OHHEHOM HOHTEHCTE NERTPEMBCHKDS NOoNeE AAMAETCA I'IFJHE.I'IHEHTH:"IhH.ﬂ QOHOPOOHBIR, SCE

PEATHHME IHEHEHWA HANDHMEHHOCTH NONA HE NpeeslbasT £ 20 %,

MNEMMEHEHME HANPAXEHHOCTA NONA ANS ONPEAENEHWA PA3MEPOBE TREPOOH HACNEUWA TRROYET yeTaHoB-
NEHMA NPHENKAMTENEHG COHOPOOHOND MoNA Bed HANWHKMA MYCTOT KW BOIOYLWHER NONOCTER BHYTRA. Tpady-
ETCA NpOBEOeHHE WCNLTEHHA Ha JUANesTPHYEcEyYI0 CTORKOCTE WK MCNLITAHHA Ha YacTHYHBIA NPOSoR NoH
BLICOKOYICTOTHOM HANPEHEHWW, 8CNd HANPAKEHHOCTE NONA He MOMET DblTe BEYKCTEHA [TaK KAk Noneg He-
OOHOPOOHG), MK THEOBEE IHAYEHWA Bhllle PonyYe HHbiX M3 DODMyNs (3] HAd W3 rpadyEa pUcyHKa 3 COOTBET-
CTBEHHD, WK HE WCETIOHEHD HANMWHEE NYCTOT WNK BO30YWHSIK NONOCTEA, WNK GNA BEICOKOW YacToTkl, TAKOMA
Kak 10 MMy, Mepasiy NpPAMEHABTCR KPATHOBDEMEHHOE BOIAERCTEWE, BTOPEIM — ANWTENLHOE BOIGEACTENE B
cooTeeTcTerd © |[EC B0664-1, n. 3.3.3.2 2.

8

Pa3spaboTka anekTpoHHOW Bepcumn - nopTan GostExpert.ru 12 /54
CTpaHuua nokymeHTa - https://GostExpert.ru/gost/gost-60664-4-2017



https://gostexpert.ru?utm_source=pdf&utm_medium=56657
https://gostexpert.ru/gost/gost-60664-4-2017?utm_source=pdf&utm_medium=56657&utm_term=page

MoCT IEC 60664-4—2017

E, xBimm
10

1.".1 T T PR P T T T L 1 LI B S man e | T T LN I B i |

0o 0 1 10

PucyHor 3 — Oonycrmiels HENPREEHHOETA NONR QN8 ONREAENEHWA PAsMapoE TESNL0NA N30TALMNI
B COOTRETCTEMKY C hopaynod (3]

7T BhiCOKOYACTOTHLIE HCNbITAHKA

7.1 OcHoBHEIe TReboBaHWA

Cnegyiolve HensTaHHa NPOR0SATCA NPM YaCcTOTE NDAKNA QL EISMOTD HANDAKE HMA:

« NpOBEPKA KPATHOBDEMEHHON YCTOWYWBOCTI ANA BO3OYILHBD 3330Q0B A YEpEd TREDOY WI0MALMIO
MpRsEeHbel el TaTeNbHOTY BelUOHCHACTUTHUND HaNpA e g e,

- NDOBEPRES TOFD, Y4TO OTCYTOTEYIST 4acTHLE NpofoK B YCNOoBHAR CTAGMNLHOND BbLICOKOYACTOTHOM Ha-
NPRCEeHKE YCTAHOBKN.

Mpy oxnoaemo BONsWoR BMEOCTHOR HAPY3KE NDW BLICOKONR YacTOTE BLICOHOYACTOTHOR WCMBITAHWE
NepaoMaAYaANLHO NPUMEHAETCA K KOMNOHEHTaM 1 chopram. Ecnu TpedyeTcA coOTBETCTEVIOWEE BbICOKOBOMkT-
HOE WCNETAHKWE KOMNNEKTHOND S0pYACEIHMA, JAHHOE HCNBTAHHKE JONKHD NOOBCOWTECA B COOTEETCTEMH ©
IEC 60&64-1, n. 4.1.2 npy HAaNPAREHAKM NPOMLIWUTEHHONR Y3CTOTh.

7.2 MensitaTensHoe HANPAXEHWE HCTOYHKEKA

McneImaTentsHos HANDAKEHHE MCTOYHWES yEazano 8 paanena 0.1 nprnosesks D.

7.3 EQWHcTED YonoBWd

Ecni HET MHBIX YEAIAHMR TEXHHYECKWX EOMWTETOR, HCTbITaHHe OONMHO DbiTh NPOBEGEHS HA HOBDK HC-
neTarensHom obpasye. YonopHs TeMnepaTypHon W BRamHoCTHOR NOaroToaxd obpaiua CocToRT Ma:

- COIOAHKA YCNOBMA, Hawbonee NPAGNMKEHHER K HOPMANBHEIM YCNOBHAM NPHMEHSHAA,

« BhIARMNEHHR BOIMOMHEIX NOMPEWHICTER, KOTOPME HE NEEICTARNEHL B HOBLIX YCMOBHAK.

MeTon coaganina egkHblX YCNOBME, NpegcTaenesHHslid B IEC 60664-1, n.4.1.2.1, TAKKE NPHEMNEM 4 ONA
BLICOEONACTOTHOMD HCMETaHHA,
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7.4 HeneiTarnve BEICOKOYACTOTHOMS Npobos

7.4.1 MeTog WcnkITaH¥A

Ha BRICOKOYACTOTHYIO QHANEKTDUYBCEYIO NDOHHOCTE OKAIHEAINT BAMAKKE TEMNepaTypa obopyaoaamHMa
(annapata) ¥ yCNopMa oEpysEaoWel cpeds. CnegosarensHo, KCeTanWe QOMKHD NDoBOOMTECA B YCNoBK-
Ax. Haubonee NPUBNKKEHHEIX K HORPMANEKEIM YCNOBWAM NOMMEHEHKA, BEMNCYASR NPEALILLEHAA TEMNERATYD,
BOAHWERIOWHE NPWM HOPMANEHOM NPUseHeHE 0BopyaoBaHKA. INATENEHOCTE MCNBITAHMA — 1 MK,

7.4.2 Peaynsrat venbITaHKAA

He aormsHo bulTe npoboed BO BpEsMA NEOEEOEHAA MoNbITanka. Toctne HoNBETaHKA He JonRHD GhiTe BK-
OMMEIX NOBDEXOEHWR (TNEHKWE, CNEqos NPOEMTa | T Mm.).

7.5 HeneiTanva BLICOKOYACTOTHOM YacTHYHoro npoeboa

7.5.1 OcHoBHOM aHanMa

OCHOBHEE METOOE WCNLITAHAA BRICOKOHACTOTHOMD YacTMHHOrg npobos manowens & |EC 60270, Ona
HENeiTaHWiE UM npofos HU3KoRoNETHONS oBopyacBaAHKA NpMMerrMbl IEC B0E64-1, n. 4.1.2.4 1 |EC 60664-1,
Mownokedne G, HO GNA KCNBITAHKE NPH BeICOKOYACTOTHOM HANPAMNEHHK WIMEHAICTCA TRPeDOBaHWA K MCNBTa-
TENsHOMY 0BCDYA0OBIHWIO M METOOAM MCMBITAMMR, YTO OTOBOPEHD B HACTOSWEM CTARGADTE.

B nopAdke MUHHMAIEUWA DHCKE DPasDyWEeHKA WCNbITaTensHore cdpaila wenutankda Ha Yl gonssil
BRMUIHATEUA MU HECTERM NpoUedypai © ToHHbIMA H3MepeHRAMA 1 C HNbTaTelbHBIM HaNpRseHdes ypuBHA
HAaYANBHOTD HANPRHEHHA YacTHHHOMS npoboa. ANA KpUTEpHen oueHEW NpoBod Don#HE BkiTh 3303HEl HHAMHHAE
yposHK I, HopManeHo weke 10 nc. Ecnk 3agadqos HanpAxMerde WHTeHCHaHoro QN mMomeT OeiTe YKaiaHo
ApeOensHEkd J0TYCEamd M NOOBEPHEHD BAMAHMID COOTRETCTEYIOLMMK NapaMeTLamMM, TAKKMKM K3K TEMINERa-
TYPa W BAAMHOCTE, KOTOPRIE HE OMJBOPEHE B NPOUSCCE WCTLITAHWA, HANPAMEHWE WHTEHCKBHOrD YT MmomeT
BRMOMATE KOXMPHOWUKMERT BE3onackocTii F|, pagHsid 1,2 — KpaTHeIM 3HA4EHHAM HAUBONsLLNX NEPROOHYECKMK
MHEOELIX HANpAKeHWA (ca. IEC G0664-1, n. 4.1.2.4). OnNA YCUEHHOA HI0oNAUMKE HeobxodumMa ouesga Gonea
HMECTHHX PHUCKOR, M ANA HANPRKEHWA MHTEHCKBROrD YT TpebyeTcs cOOTBETCTEVIOWWA Ko duukwerT Beaonac-
HOCTH F, = 1.25 [cm. IEC 60664-1.n. 4.1.2.4).

Ul-HCNbiTaHHe NEPECHAYANLEHD NPAMEHABTCA K KOMNOHEHTaM, HO BOIMCHHO W HCNeiTadwe obBopygo-
BaHWA. B aToM cnydae NoKandIagda HeTodmnka YN aaTpyaHeHa M A3Mepedie aMInHTYgsl HanpRseHda Y
A0M#HD BolTe PYHEUNOHENEHD 3AN0HEHT BHYTDM annapatos. Bo spess THNOBRLIX MCNETaHAE MeneiTakke I
OOMTHHD NOATEER#AaTE CEOWCTES WIOMAUMOHHON CUCTEME! KOHCTPYELWA, NPaBMILHOCTy BLIGOpa MaonALUWoH-
HElY MATEDHANCE W NPABWMEHOCTE NPOUSOYD WMITOTORMNEHWA. TAEMEe HCNEITAHWA TAKKE HeoGXxoguME B Npouec-
CE& [azpatoTEd H3gendA. NonHoTa NpoUecca NPpoMIEcIcTea J0MsHa NogTeepxgaTecA oTfopon oOpaidoe v
KOHTPOMEHBIMKA MCNETAHWARMKA, 4T0 ARNASTCE BAXHOKE OCHOBOR MAPAHTHA EAYECTEA.

MNEk BRCOKIHACTOTHBIX MCNBTAHWAK HANPAMEHAEM TPEEYETSA NONHOE IKDAHWPOBAHWE MCMBITATENLHON
CHCTEMB ANR ACKTICHEHAA BNMAHWA HAXOQALWKCA B OEPYHEHWA ADYIWX ANEKTPORHEX YCTPOWCTE, Takas Mepa
IKPAHMDORAHKA FMABHEIM COP3I0M BR#HA C TOMEW IPEHWA YPOBHA BAWAHHRA BO BReMA WaMeperki HI.

7.5.2 Metog vcnkITanKuA

B yCNOBMAK BECOHOND PUCKa NOBDELeHWA HONbITeiBaE MO0 o0palua NPy BECORDHACTOTHOM WCMsTaHHW
MOALER YOOBRHA HANPAMEHWA ACMEEH GLiTe BRICOKMM, N0 BOIMCOHHOCTH BE3 CNYYA8E BRIXODE HCNLITATENLHITD
HATNPAMEHAR 33 8r0 Npegdens. B oCHOaHoM yOOBEHE NOMERH B0 EPEMA HCMNBITAHWA BeICOKOYACTOTHOMD HacTiy-
HOTS NROB0A GOMHeH GETh CYLLECTREHHO BEILLE. HEM NPK WCITAHKK YS23CTOTOR CHNOB0MD MCTOYHWES.

7.5.3 HeneimaTensHoe oBopyaoBaHHe

HMasiepoHne YacTi4iore npobod NpH BHICOROHACcTOTHOM HANPAMEHWY RBMNASTCA DONed chnowHbIM, Tak
KK MCMNBTATENLHOE HAMPAMEHKE ¥ PEMACTRAYWA YacTHYHOMD NEoios WMEINT HANOMEHHE YACTOTHOMS CNeKTRa,
KOTOpoE TRehyeT NpHMCoylLWy MEeToqos palgensHns [hrneTpayuik). ECAd 4acToTa wcneTaTeNsHOm HanpAHe-
HAA MOMET HAMHOTO NPEELICHTE MAHMULLl CNexTpa, Tpelyerca NpMMEHEHWE SaCTOTHONS NOAOCOBOMS UnLTRa.
LiexTo 4acToTel 3Tons dinbTEa QoMseH HaXaOMTRCH Ha YaCTOTE HCNBTATENLHON HanpAMeHWA. 3Tg ewe Bones
CROMHD ANA OTAENEHHA TAPMOHWE HECHHYCOH DANLHOMD BCNBTATENLHOMD HANDAKEHWA M3 CHIHANS YacTHYHOND
NpoScA, CNenopateneEHs, TAKWE WCMBTAHWA HE DeRoMEHI0BaHE ONS JENEA HacToRWEND cTadgapTa. Ana \a-
MEDEHWA HHTEHCHBHOCTI YACTWHHOTS NPoboa NpUMERRIOTCA UKDPOBLIE 3AN0MHHAOWME CCURNNOrpadesl co-
BMECTHD © OMPaHUYHERIOWWMK fHNETpaMy 4NA NoGaENeEHrA BulCOKCHAcTOTHOMD MCNBITATENBHOND HANDAKE HIEA,

MepHMEp YacTHRIX TPOBoEE HCMBITATENLHLIX UENER BuICOKOYaCTOTHEIM MCMBTATENBEHEIM HANDRAREHREM
npveeneHs B npunoxedas Do PerwcTpayva YacTHex Nnpoboes NpovIsoduTcn UMEpoRLIMA HHTEMPAToDaMM
LR POBEX JAN0MAHA0LWAY OCLUNNOrpados ¢ BRICORHMA XaDasTepRCTHEIM M.

7.59.4 HeneimaTensHana yens

HMamepadkne Hil npolasodMTeA pervcTpaguel Toka Y [nA aTol Uend MIMEDUTENEHEIR HMNE0aHs M,
MOCMEA0BATENLHD COSIHHAIIT C MCMEITHBIEMLM OSpaIUoM. HanpAkeHHe, NDWNOEEHHOS K 3TOMY WMNS0aHcy,
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NPUKNSasIEaK0T YE0ed NoMoOCoBoR QUNLTE K OOHOMY KaHamy uadposor JanoMdHaIowents coudnnorpada c
BLICOROYACTOTHON NoNccoi nponycxkanra (Bonee 100 MMy Tag, 41700e BMECTE C MCNBTATENEHOR LENE0 3TO
COCTARMNANRD ODWWA ANeMeRT, OBecneyrBanwWiE oblwyio nanoccy nponyckawka B0 MMy, Monocosol GMNeTD
OrPaHAYHBAET BDDOChl HANPAKEHHA B CAYYAE SMESCTHOND XapakTepa Toxa MonkiTeieaemors obpaiua. Mpy
ATOM MOKET BhiTh NoMNyYeHc BpemA Yl onuMTensHoCTe S NC.

BhICOKONACTOTHOE MCNBTATENEHOE HANDAKEHWE WIMEDAKT BLICOKOYACTOTHEIM BONMBTMETPOM, M BTODGLIM
BAOASH LMEDoOBOTS JanNoMUHANWETD souuniorpada KoHTEenWoYIoT Gopmy Bondel. JansHeiwes onvcaHnue
HCMbITATENLHOA UenKd npreegeno B D.2.2 npancwendda D,

7.5.5 Tpebyeman NoNoca NPonycKaHiA HCNLITATENLHOH WEnW

B cnegyviowed GopaMyie MCNBTATENEHSA Uenk WMERT NEgBEsIA MOPAOCK HHUIKOYACTOTHOW MepexoaHon
XADAKTEPUCTHKK (xapaKkTepucTvka PT,), NPOABNAKMACA B CHUKMENWW YACTOThl NCNOCH NPOMYCKAMAA Q0
HYNA W BELLIE SacToThl Nponycekaskd (3 a6) £. KoTopad paesa NponycEHoR cnocoBHOCTH Kaxana.

PaccsoTpaHie © yHeToM HhekTa Hanu4ua ToNes De3I0HaHCa WK HAIKOR YacToThl NPONYCKAHWA Ho-
NTATENEHOR Uend onicado 8 0.2 npunosesing D,

7.3.5.7 MauWMansHas Nonoca Nponyockaskua ANa aHa4eHHa paspewe s WMmyneca Y

A BICOKCHAcTOTHON WCNBITATENEROND HAMPAKEHKR MOKET OXWIATLCR BRICOKAA YACTOTa NOBTODEHWA
Hanynecos Y. CnegopaTensHo, SHEYEHWE PAIPEWEHHR MMNYNLca U MomeT BpiTe BARHO GNA HCENIOYEHWA
HENoHEHAR AMNYNBECOE, To 3TOR NPWMUHE MOXET BkiTe NPUMEHEHD TONLEDS MIMEDHTENEHOE OBODYIOBaHKE,
HAILIBAEMOR # LLIMPOKSNTONOCHRIMY . JTO NEOTHESDEYHT PEKOMEHIALWAM, JadHeiM B |[EC 60664-1 no noeody
HCMBITAHKA HANPANMEHHEM C SACTOTON CHNOBOTO HCTOMHMES [NEOMbILLMEHHDR 4aCTOTOR).

OnA MCKMOHEHAA HANOHEHWA MMOYNECOE MUHMMANLHAR NONCCA NPONYCKAMWA ONR MAMBPEHWE ToKa
Y gonkea DeiTe HE MeHes SacToTel YN unynscos. 370 ABNASTCA MHUHHMANEHBIM TReGoRAMKENM ONA TOMD,
YTOOR HE DRNG NONYYEHD HANOKEHWA DOpMel BOMHE WMIyNsCos Y1,

COk4HO GOCTATOMHE YacToTa NPONYCKaHWA § MCNLITATENEHOMD TOKE IHaYeHMEM BLILE S-KpaTHOR Ya-
cToTel YT MMIyNLCOB, JeTaneso o aToM oM. [0L2.2.2.1 npunoxesua D.

7.53.5.2 MyupMansHan Nonoca NponycEaliua ANS aHandaa umnynsca Yl

B nopAgke aHankaa ncTodidka ciriana Yl m npoBegeHya aHanyaa hophol W paasepa NycToT, NpoW 0=
weawkx or YU, tpebyerca Hawbones WHpokaa noncca nponyekadda. DaneHefwwe Qerand NpreseHs
B D.2.2.2 2 npnnoweniaa D,

7.5.6 OnpegeneHHe pazMmepoR WCNLITATENLHONE UanK

Tounoe ONpegeneHMe PAIMEROR GONMHD MCKNKOYW T HANMEEHWE MMNYNLcoR YT 1 no3panvTs NpoRECTK
AHanka HopMul BONHe Wanyneca Y. Takoe onpegenaHdde pasMepos TPeByeT HEKOTODOTS AHANHaa KoNbiTa-
TEMEHOW Uenw, 4To npegcTagnero B D.2.2 npunosenna D,

7.5.6.1 BnvAHAE MCNLITATENEHOA UENH Ha NepeX00HbLe X3DakTepUCTrER

Ina anekearHorg Bocnponasenedia MMnynecoa Yl TpedyeTca NpUENEaMTENsHO aneprogMYackan aa-
BHCHMOCTE WCNLITATENEHOA LENW W C BRICOKOR BEPOATHOCTEID NOBLILIEHKE YAcTOTh nponyckadus f. Oans-
HERWKe QeTand npuesfede B 0.2.2.3.3.1 nprnosena D.

AnA NonyYeHdA aneproOM4eckon JABHCHMOCTH WCNBTaTeNbHOR LN CYMMapHaA HHAYKTHBHOCTE L
CENAALBAETCA WA MHOYKTHEHOCTH NPOBOOHHKDE Ly, W KOHOEHCATOPA CBAIM Lo,

L=Ly+ Lo ()
KOTOPEA OOoMsHa Bl Te orpaEideH:s
RAC
Le {3]
4
roe A — nasMepadHein uMneganc ana toka Hil. SddrenTiaHan eMxocTe © coCTABNAET
o
= 1_':"‘ (6}
G +G,

€ EMKOCTEIO MCRBITaTeneHoTo obpaaua C,.
B arom cny4ae BEpXHAR NDONYCKBEMAA 4acToTa £ AowkHa OeiTe NpWENWInTenLHD BEIPAMEHHOW, Kax

oana obpazua AC uenK

1
fooe— 7
= dmR G 7}
Hupkes aHadeqie NPoNyCKasMol Y4acToTel pasHo (0.
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7.5.6.2 Bnuaxne KoHOEHCaTOPa CBAIM HA NEPEXOOHEE XapaKTeDHoTHEA

BrvAnwe BenvuuHe G, KOHOEHCATORa CEAZM (NepexofHorD KoHJeHCaTopa) Ha NepexodHsLie XapaKTe-
PHCTHEM WMCNETAETENEH0R Lend, ouegdedHoe 8 .22 3.4 [5] npuncxkenya D, oYyeedgHD O8MOHCTRHDYET, YTO
ATO BNMAHWE OYEHE BENWKS W Y4TO MANaA eMKOCTE HOMOEHCATORA, COARHMMAR © BMKOCTEK KCTRITATEN RN O
obpasua &, HeNpreMiema.

MepexonHbie KOHOSHCATODEl MANDK EMKOCTH CHMMAKT YOOREHL WIMERASMORD CMIHANS, Y10 AOMEHO
YUKRTRIBATLCA B NDOUECCe kandbpoaky. OaHaks YYBCTEMTENEHOCTE WENA MenkTaiua YT Tacse ponsHa STk
CHMeHa. [pyros NpoSneMol AENAETCA BRIOENE&HNE WIMERABMOMD CHIHANE NPU NPUMEHEHKW NEDexX0nHor
HOMZEHCATOPA Manoi eMeoccTd. M3 022 3.4 npunokednA D odeBugHG, 4T0 MUHWMANEHAA eME0cTe G, = Gy,
BoamokHo, 4To 8MKOCTE JonwHa OkiTe C, 2 1005,

HeohxoguMoes IHaYeHKE EMECCTI NEQexX0OHore KoHgeHcaTopa DoNLlUe ITOMD IHAYEHWA, W 3TO 3HaYe-
HHe TPEBYETCA ANA aNepruodMHeckKor IaBMCHMOTTH HoNBITaTENEHGR Wend [om. 7.5.6.1, dopmyna {3)].

7.6 MNpumepil PE3yNLTATOR MCNLITAHKA

OnA HYAKCRONETHOM 0BORYO0OIHWA DONKHD BT UCNETIHO MHOMECTAED KOMNOHEHTOR C MPHMEHEHREM
BRICOKOYACTOTHOND HANDAMEHWA. BONBUIKKCTEO JaMHEIX — COBCTREHHEE. HEKOTODLIE OCHOBHBE PE3YNETATH
NpeOcTaaNe s B NpHUnoxedian D3,

8 HecuHyconpansHble HanpAXeHWA

8.1 OcHoBHOW aHanMa

HacToAWwWRA CTaHOAPT PAcCMATPMBAET W YYUTRIBSET ANHAHME CHHYCOHZaNEHOMD BECOKOHaCTOTHOND Ha-
ADAMEHAA H3 ONPEdeneHAE PAIMepos W WCNLTAHWE WIONAUHH. TTPaKTAYECKH BO MHOMMX CAYYIRK PeanbHE
BOAOEHCTREYIOW S CTRRCCOB0E HANPAKEHWE JaNexs 0T CHHYCOMIANEHOH Dopisl. MepHogUEECkRe NYNeCILH
C PESKO MEHAMLLERCA Oophoi BONKE MOTYT BCTPEHATECA BO MEOTAX INEKTROYCTAHOBKEX.

B atom cryyae TpefyeTcA aHaNWE rapMOoHHHeckkny COCTARMAIOWWE MMNYNLBCE W ONpegenelda cooTaeT-
CTEYHLWER BMY CHHYCOMOANBROA YacToTh,

Crnedyouwkde paccysIeHna HE NPAHAMAKT B0 BHMMaHHAe 3DHDerT, NpodIeclumblid opMoH BONHE Ha-
ADAMEHIAA, MDWIOMEHHITD K BI0MALMA.

B.2 MepHogWyecKoe HMNYNLCHDE HaNPAMEHAS
MprMep TAKor HANPRKEHWA NPHRBEOEH Ha paoyHie 4.

B.3 AHan®a rapMoHHY8CKARX COCTABMAMLMX

B paagens E.2 npynowedds E NpHeaded aHanka rapMoHiYeckis COCTABNRIOWHX NEpHogHHeckls 1a-
MYNECHBIX HAMPAXEHWA C paanddYHoR PopMol BonHe. Bo BCex cny4anx A0MAHKPYET COEKTR OCHOBHON BOFHbI.
COOTHOWEHWE OCHOBHOR 1 HAWBONEEs BaXHOA 3-B rApMOHKER HE WIMEHABTCR NpW NEDErpYIRe. 270 TaKe
BEPHOD OMA CHNBHEN KONebaHwd, KOTODLIE HEKNageLBAOTCA GPYT Ha gpyra.

mmmm

Palcuos HanpRem e

~F

Prarion s RanRREast

¥ TOETONRRCH MR T ENSE AHEAHIE

Pucyror 4 — MepkogHYeckoe rnynbcHoe HanpAmasns (ca. [EC BOGE64-1)
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BonegcTede 3TOM KAWETCA BOIMOMHEIN ONPEOENEHME DAIMEPOE M MCNETAHWE BOINYLIHEIX 1AI0P0E,
PACCTOAHKA YTEYKH M TEEDAOR HI0NAUMK ANA OCHOBMOR YacTOTE HMNYNECHOTD HanpRanwa. Tawm obpadosm,
MAKOBOE AHAYEHWE HECHHYCOWODANEHOMD HANPAMEHWA PACCMATPMEARTCA B CEAIM C OUGHKOR YyCTAHOBNEHHOR
SMNNTYOk OCHOBHON BOMHE! K 3TOMY MAKOBOMY IHAYEHND.

8.4 Mpouegypa onpegeneHKa PaIMeEpoOR W MCNLITAHKA

Ona onpegenedks pasvMepor Bo30YILHLIX 33I0P0E BANMHEMA SENAKTCA NUEDS0E IHAYEHNE HECKHHYCOM-
SANEHOMD HATRAMEHAA 1 YAcTOTa NOBTODEHKA NAMKCE HANPAKEHWA. BoanyuiHee 3330pk 0onsHbl BsTe cApo-
EHTHDOBAHL, KAK ANA CHHYCOMIANEHOM HANDAMEHAA C O0MHAKDBRIMIA NMEOBEIM IH3YEHHEM W YaCcToToR. Ecnik
NOMNGHHTENEHBIE W STRPAUATENLHEIE NTHKOBEE JHIHEHHA PAITHYHL, NPWHHMAETSR BANLWEE W3 IHIHEHA.

Jna paccToAHKA YTEYKE NEUME HART 0DWKIA MOGXKoG, TaK K3K YacTHEE Npo&oK 1 npobod obnaganT ogu-
HAKDBEIMIA DaKTOpamMi ANA oNpeaeneHdA pasMepon.

Ina onpegengHda pasepos TEEDIoH HAICNALWA, KaK yHe yeTaHoBneHs B 6.3, TpebyvioTCA B GCHOBMOM
BLICONOBONETHEE WCTLITAHWA NPW BECOKOHACTOTHOM HaNpAKEHKA. ¥13 adaniaa rapMoHWHeckiy COCTaBMAK-
WX, NpresdeHHoro B 8.3, aMnnuTyoa ocHOBHON YacTOTR 3HAYMTENLHD SoNsWe 3-B rapMOHMEM 00A NNOCKoA
opMie Bonkel © GONbWAMKA NEPASGUYEcKHMY BCnneckani. Takin oSpaios, aMnndTyga CHHYCOoHOAanLHonD
HCNBITATENLHOND HANPAKSHHMA OOMEHS COOTHOCHTECA © NHEOBEN IHFHEHHEM OPHUIMHANEHOR DOpME BOMHE
MM © AMANKTYO0R NEDBOE rAPMOHWMEN, 4T0 COMbLUE.

STO NOBRILLEHWE WCMWTATENBHOMD HANPDAKEHWA, KaKk OTHECEHHOE K aMNNKTYOEe OCHOBHON BOMHE!, YT
B3AT BIWAHWE BRICLKY rAPMoHWE, KOTOPOE HE OTOBADHEARTCA B NPOUBCCE MOMbITaHWA.

B cnyyae Hankidda MakcHMansHor 4acToTel HanpR#eHAa 10 MMy, ecnd HanpaseHHoCTe INeRTRHYSCR0-
o NCNA NPUMEPHD PABHOMEDHS M HET NYCTOT WNKM BOSOYILHED NONOCTER, WMENILMMNCA MENMTY TEEROOW Wi0-
nAauUrel, 83aseH MCAsITAHMA MOMET BbiTe NPRMEHEHA NDOUEOYPA CNDEGENSHKS PAIMEDTR, ONKCanHan 8 6.3,
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Mprnomexne A
(Cmpaeo4YHoe)}

M2onALWOHHLIE XapaKkTepHCTHEM BOJAYIWHLIX 3330P0E NPH BLICOKOYACTOTHOM HaNPAMEH AW

A1 OcHoBHaR WHPOPMaUKMA O NPOToRX BoagyLWHBIX 3330p08

Mpobor 2o3nYUHEE 3330p08 OBBMHO NPOUCKOOAT MEHEE YiM 23 T uxc. © yYeTom TEROH BREMEHHDE WHans: HE-
NPRZEHAE NPOMEILLNEHHDA SECTOTH WMEET WEKNKSMTENLHD NOCTORHHY amnndtyay. 0o\ npumepa, npe qacrare 50 Ty,
23 1 MEC AMNAKTYOE OCTAETCH HE ypoeHe B9 % CBoSro NWHOBOM 3Ha4HeHWA. BonaacTteqs atoro 2 TEHEHWE DEIBWMTHR
npeanocenok NRpoboR NpoboR WHALEMDYET NREDBDE 3HEMEHNE HANDHKEHWA. N8 BOagyWHL: 3530008 B PEMEAX Lenan
HACTOALEND CTAHOAQRTA S3T0 PEIYNETET WABHTARWLALMKA NEREMEHHOND HANPDAMEHUA [MMHOBOE IHAYEHNE] N NOCTOAHHOM
HEMPAREHAA NPoban.

¥ DONSE BEICORAE HACTOT CHUMEHWE HENPRMEHHA OT 8M0 NUEOE0ID SHESEHHA W JEHE MEMEHEHHE NONADHOCTH OOrk-
HO BhITE Y4TEHD B CEBA3M C pA38MTHEM NRoSon. 3107 adudsET NOZ80nHET NOBLIWLETE HAanpRKEHWE npotaq.

Oanae adiarT MOHKIAUWN (KOTOPBLIE HCKNHNYATENEHD NOIATABESH ), NPOVCEOSALME B TE4EHWE Ha4ana mpobod, He
OON#EH PACCMETRMBATECR. 3TH MOHWIEUWAA NPONCKOOWT HE rpebde NomyBoNHEl. M 3TO MCKNHHUTENEHD QDCTETOMHOE BRE-
MR ONA NEpEH0ca HE BNEETROOE B TEHMBEHHE JaNeEHERLLER S3CTH NODNYEANHEL B 70 ®E BpamA npy GoMNsWwms 3a30pax wmie
NP BLICCKDH YS0TOTE MONSPHOCTE MOEHET NOMEHATECR 00 WOHWIALMK. MCROORWEE M2 BO3OYIWHITD 23330pd. 310 MOMET
NPOABNATECR B MCEAREHWH FNEHTHECKDIT NONA M MOXET CHAHETE HAMNPR#SaHWE npoboR. CpaaHRA CROpocTe W WOHN2E-
LH# CoCTEaNART npybniarensHo [ 1]

v=51000 (A1)

AnA gaeneHeA sozgyxa 1 Gap. B TeHeHWE MHTEREANE BREmeH Mendy rpefHam sonHs u HyNeEEIM IHEHEHWEM [NEpeCe<E-
HHE NHHAK BONHOR ] MOHNIELWS NPOS0ORT CNEOYHALES PECCToRRNE 5 [2]

5=, (h2)
2nf
yro coctagnAat 1,81 gnAa yactote 50 Ny, CnegoesrensHo, NpH NPOMBILWEEHHOR Y4ACTOTES SEHHRE 2CNeET MoseT Beme
BEMEH TONBKD GrA O4eHE GONBWWY BO30yWHER 3a30p08. DOHaKD eCny “acTomd npHENMEaeTcs | ORanasoHy, NPEBLILE-
LUERY KHNOre Uk, 4R MENLX BO30yILHEY 3330008 3107 JPdEnT CTAHOBMTCA BamHEM,
Hanomwerne obows addberros NpaacTaEneHn peynsTaToM B THMWYHOR EPUB0H. BOTORER MOEILIESET MAHWMYM HE-
MNPAREHAR NPCOOR MR ONPEganaHHOR SacToTel fo B pakoHs 3Ha~aHrs 3 My,

A.2 ECNEpHMEHTANEHLIE IHAYEHHA

£A.2.1 PacnpegeneHme ogHopOOHOrD W NPHEAMIMTENEHD OOHOROOHOND NONA

ONs Boaylikby 3830P08 8 PACNDEZENEHHOM BRHOREDGHOM NONE SHEHEHHE HaNpAKesHA npobos Uy, npeacrasneHo
Ha rpatukax pycydea A1 [3]. OiA vactor B gvanascHs 25 MMy Hanpased@ae npobos npuinearrensdo oguHasted oo
aHzmeHne gnA 30 Tu. Mpadk 7amcme QEMOHCTRMPYET, 4T0 3HB“EHHE BOIaYLLHOMN 333008 AENRETCH BEKHBIM NAPSMETROM
O YHETOM BID CBORCTE.

T yuartonM MPMMEHEHHA NPEOCTEEMEHHEIR YECTOT YPOBEHE HEHMWHERILWETDOA CHUHEHWR HANPRMEHMA NpoboA o po-
CTOM YECTOTE NPEACTABNRET BONLWOR MHTERES, 3707 YROSaHE Y8CTOTE nopagya 3 My Bones SetanbHd NOKS3aH Ha
rpaditkag pucyHEa 8.2 [4]. 3TH QaHHEE BEMHB GNA USNSH HECTORWBND CTEH0ApTE.

Kak esigog, SnA yLNoEMA OOHOPOOHON NONA MAKCAMATEHDE CHIMEHWS HENPRRaHRA npobos U, — #a 20 % Hese
ZHIHEHWA 3TOID HANPFMeHWA Npe 4acrore 5060 My, Kputueckan wactora § . OT KOTOpOl NPOWCHOOAT CHISKEHE HE-
npaR#EHaA npobos [2] anA aHaseHrs GasnedyA 20anyxa 1 Dap, I2aBncHT OT 3HEYEHNA BOAOYIWWHOMN 383008 B CNEyHILLEM

nopAgKS
o2

'r:'.r.' d = 'r:'.ul =?l||f“_' M

K&k modHo BgaTs 13 QONoNHMTEREHDM KRWBOH CornacHo dhopsyie (A.3) B prcyHEe A2, 310 80T HEKOTORDS OTENO-
HEHHAE MENTY WMEHUAMHCE SHENEDHMEHTAMNLHEIME OBHHEME A EPUTHHECHOR SacTOToH, namy=EsHon q3 daopayne (B30
Ecmd SCneaprMEHTANBHBIE OAHHEE HEMONHRE M 0 TOHHOCTE HEM3EECTHA, ON8 LENsR ONpeiansHts pasMapos OormsHa
NpraHATEEA hopayna (A3).
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Pucyrox A1 — MNpoGoR B 00H0PpoOHOM NOMNE NPH BECOR0A H80TOTE B BOIAYLIWIHOR CRENS Npd aTtrocapHoM J2BMEHHN,
puanazon yacror 50 My — 24 MMy [3]

14

Pa3spaboTka anekTpoHHOW Bepcumn - nopTan GostExpert.ru 19/54
CTpaHuua ookymeHTa - https: tExpert.r t t- 4-4-2017


https://gostexpert.ru?utm_source=pdf&utm_medium=56657
https://gostexpert.ru/gost/gost-60664-4-2017?utm_source=pdf&utm_medium=56657&utm_term=page

MacT IEC 60664-4—2017

L, (maromoe sma-ewne), oF
1@ . —
] | [T '

o

a T T T T T TTTeTT T T T T

0,01 .t 1 10 100 1000 L

-

+ —d=05uM K = d=10ww [0 — d=15mw
Hoe=d=20um # = g=35mw & — d=30mm
B =0=35um ¥ —g=40m {F=—F=45mm
W — g6 0 MM e — oMy 83

L.L_.I — hanpRweHke npobon; o — paagywH LR e300

PrcyHor A2 — MpoBol 8 QQHOpOEHORM RONE NP BEICOKDH HACTOTE 8 BOSOVIWHOH CPaae NpW STMocthepHom OaNEHMH,
guanazod qacror 50 Mu — 2,5 MMy (4]
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A.2.2 PacnpeasneHKs HEOQHOPOOHOMD MOMA

JrA YCNoBEWA HEQQHOPOOHOID MONA NPW CTPSCCOBOM BRICOKDEDNETHOM HANPRMEHWE, SCNW MOBLIWASTCA Hanps-
HEHWE YECTVHRO NPpoGoR (KOPOoHE ), HEBOOPYHEHHEIM BArNMADDM MOMHD BMOETE CEETOS0R adubert npoboR, Bnuisoro K
aroneHaromy tany. Moone gamsHeRWann NoBLUSHAR HBNEREEHNE B TR aBnacty 3107 EEAHEN HAYKUHIET NEPeHOCHTE MO
HAENPEENSHAR K MPOTHEDNONOEHDMY SMNBETPOOY BOZHUESHILARE npobof. Tame obpazon, o4eHe BEpPOATHA OErpasagun
WEDFIEHATON TANA, 370 NPOGEMOHET PMPOBaHD Ha pecyHra 3.

ProyHor A3 — MNpoBol nionesqators Tena oo (Eespry ) W nocna (gduay ) npobor

AnA yonoswA HECOHOPOGHOM NONA KPHTWHECKAR HacToTa [, MOMET no-npemseny BeiTe NPRENKEERHOR K 3HE-
“eHA hopMyns (A.3). Bolwe 4acTorel i BAHAHKS H3CToTel HE HanpAxedse npobos Gones BEMHD N0 OTHOLWEHWH K
YOMOBWAM SOHOPOOHOMD NONA. CTHHESHWE HENpREeHWA npobor No cpaedHeqMe o yacrorod 50 My woset BeliTe Goneea
50 % [1].

B nocnegHes spema Baine BeNonHeHEel Gores DeTansHs e MaMmepsHtA T Hauanesed HENPREEEHMEM 1 HANPS-
HEHMEM Npobos HEOQHOPOOHBIE NOAOGCTERA (TOYSHHEBIMA ANSKTPOOAMK ] B BO3AYEE NpW BTMochepHoM gasnaser [5)
W [E]. Tak Kak TOUKW KMN GReBoEngHD NPoBOgAWM anaxTponos (Dgura) et pagaycs 5 30 @ 100 mem v TpyBem
C OOHOHANPAENEHHBIM TEYEHBEM, B cooTeatcTaMy © |50 TBE4 [T] moryT DeITe NPMMEHEHR HIONEYETEHE 3NEKTPOLE
C pagdycoM npebnuautancHo 5 M. NpEMEHRKITER NPEMMYLWECTEEHHD DONSs NO3gHAE 3NeKTPROgL, HAZLIBASMEIS
BE-wurnanm.

B gcHOBHOM WIONEHATEE INSKTOOOR MOMYT NPWMEHATECA ONR MOOENAPIBEHAA HEQQHOPOOHOID NOoNs, acnd s@h-
DERTHMEHEA QNWHE Wik NPADNAIMTENEHD COCTARNRET TREXERATHRIA BO3QYWHLIN 3330p [B]. CregoeatansHo BE-urnel o
2P hERTHEHOR ANWHOR WiMkL NPAEAWIKTENEHD PAREHDA 20 MM, BMOryT NPHMEHRTECA ONA MAECHMENEHRIX BOAOYWHEIE 8-
JopoBR T .

CpasHeHws pEIYNETETOE WAMERSHAA HE PUCYHES A4, HOTOpBIE BRINDNHEHE npw 1actare 100 sMU, gemoHcT pupy-
T, HTC HET IHAYATENEHOH PE3HMUE B nosagedul Tpax vrm {Ogura, 30 1 8 sem) i BE-wrname {nprbnuavransHo 5 wxm).
B coomBeTCTeMM C PACYHEDM A4 MEHBLIWE IHEYSHHA NONyYeHsl BB-wrname.

Tak kak aryxamause ranpadedsg YN rMeom Donews pEnpogyuEpyeT. 310 Qon#sHo Oeite NPEgYCMOTREHD. 31O
AMEET CYLLSCTERHHOE SHEHEHWE [OMA ONHEOENEHNR DE3MBEP0SE, T K3k YT MaHeT Ha4aTeos NP ERaTHOBREMEHHLLE NEQE-
HENPAFEHMAX W MOSET HE 3aTYIHYTh NPH MHOM cTabnneHoM HanpARsedma (cw. [EC 60664-1, n. 4.1.2.4).

M3 srord aMepedn 3aTyEawero Hanprsesda YT gom vacrore 460 el Ha pucyHes A5 [G] emecre & HAMDARES-
HEM NPOEOA NPOAZEESEHE M NPEOCTAEREHE cUsHED. [NpHMEHRRTER NOCNS0HKE HOTNBITARWR, OTPEHHEHHES MAKCHMAENE-
HEdl WCNEITATEMNLHEM HANPRKEHAEM BCTOHHAKS.

Dane=eAwes HENbITAHRR QoNEHE OeiTe NpoEsnaqs onq Jactorel 1 MMy, Kax peaynetarn Ha proyHie A 6 mokE3aH61
HENpAXEHWA 3aTyxadnA YT v ranprxednA npobos [B]. Dne aoaoywHsx 3a3opos smedse 1 Mm Hasaneqsi 40 Bnearo co-
ENAgaET C NpoDoEM. Tax HT0 HEBOAMOMHO MY DAIMMHMTL.

OnA yacromns 3 MMy moryT Bwe NROSE0EHEI OIDAHHSEHHES IRCNEMAMEHTR C NOMPEHAEN HEKOTOREX HE BNOnHS
OOCTORSpHBIY GEHHLE. 3TH QaHHES NPRONHIHTENERD OOHHAKDERIE © JaHHBIMH, NAOMyHEHHEERA npr acTtore 1 Mw. Cne-
OOBATENLHE, PACCMATPUMEIEMbIE SEHHEE. NOLE38HHLIE HE pHCyHEE A G, yMBECTHR AN ONPE0anaHny pasMapos OnA Lensa
HACTOALEND CTEHOapTE.

CHegyeT OTMETATL, HT0 YPOBEHE NOTEEME HCNLITATENEHCID HANPAMEHAR B HEEOTOROR CTENEHK BINARET HA DEIYTh-
TaThI HAMEDEHAR HANPRMEHWE Hadana YT,
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PucyHok 8.6 — Hanprawasns 3artysadiA YT » HanpR#EeHns NpoboA & Boanyxe NpM aTMotgepHonM O2BRaEHAN
anadactotel 1 ML, TodedHele 3neRTRogsl © BE-nrnams [§]
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Mprnomexns B
(Cmpaeo4YHoe)}

HaonAuWoHHBIE XAPAKTEPACTHEN PACCTOAHWA YTEYKH NPA BLICOKOYACTOTHOM HaMNPAMEHHAK

B.1 XapakTepucTHEN MIoNALWMOHHON CTOREDCTH DACCTOAHMA YyTEYKH

B |IEC 60664-1 TpawiHr PACCMATPHBRETCA TONBKD KA RENEHKE, TPEOYIGWES YHETE NPY ONPEQEneHaM pasma-
poOe pRCCTOAHKA yTerd. DOHAKO NOCNEOHWE DadHeEE [9] 0aT QoKa3aranecTBa TOMD, 470 ONA HECTENE YENoBRA ORpY-
HEHWEW Cpagsl W BCMTH NDUMEHASTCH HE CTOMAEMA & TREEWHCY MATEPHAN. TONBXD 310 npeMaHdmo {os. 1EC 60112
B Gonea BnamnpyATHEIX YCNOBHAX OKPYHEHIWLEN CRe0bl TOEKKHT MEHEE BEMOH ONA ONpeaenasuA pasmepos. B stom
CNy4as. ocobEHHD 4NA MANLIX PACCTOAHWA MEHEE 2 MM, HANpRHesssE NpoboR, NpUNDEEHHGS K NOBSERHOCTH WAGNA-
LMOHHOID MaTEpHana, CHHAETCA BENanqCcTeMe JErpraIHEHIA, ¥ 3T0 J0MHHD YYUTHBETECH MM ONpeangHrH pEIMEpos
(o [EC GOGGE4-5).

[OnA HEaHSYATENEHEE IBMPREHEHEA, W oCoBEHHD Manex paamepos, npofofd No NOBEQXHOCTH MADNALMK NEPEd-
CTEEMAETCA BAMHEIM ONA ONPE0ENEHRR PA3MEP0E, 1 JONMHD PECCMETPHEETECH ENWRHNE YACTOTE HE HANPAHMEHWR
npaBos.

B.2 ¥ocnoBWA SHCASpHMEHTA

MeneTaransHeR 0bpasn 4nR MEMepEHdR XapaKTeDHCTIE M3OMALHOHHGA STORKICTH HebonsWwKy PACoTORHWA yTaY-
kd npencTaEned Ha proydea B, Marepumanes:, B0Topbie BENKMEHL B MCCNES08aHns, vEadans 8 tabnuus B.1. Mpmexr-
NWCE HWEIMATOBMNEHHEE MO CTEHSEPTHEN NPOMELLNEHHOR TEXHONOMK NPOBOOHMEN NesMarHom wosTaka. O6paaue Deing
YAcTeE 1 Gea nokpeTiA. Kasnas cropoHa wmena 15 namapuransHsse TOHMEE MENDY MERANNENsHEIME NPoBOOHAEEMH. Ha
pHCYHES B TRKEE NOKS3SHE HOPMANEHLIE PRCCTORHWA 3nexTponos. Mameprnuce oba HanprRxaHds MM 1 sanpskedne
npoban.

Ons wamepeHaA HanpRAeHnE Y 1w HanpRxedus NpaboR YpOosdaHs NETEEME MCNETATENERIND HANPAMEHWA Bxibupa-
nie npuimnvzurenesla 300 Bloc. Tawdm obpdao, 370 rapadTHpoBano, 41a He Gy0ar 3HAYMTaNeHEA NoBPERIEHNA WCNLITE-
ransHoMm BApAsLE BO BDEME WCMTAEHMA. EChM ONA BRCOKDHACTOTHOM WCNLITETENEHIND HANPFHEHAR YROBEHE NOOREME
FHE4MTENLHD Bonesd HAEA (nprvepHo 10 Bic), Bo BpaMyE MCNETAHMA MOSET NEOMICHTH NOSPEXOEHAE OCHOBROMD MAaTe-
pHARA. 3TOT DEIYIETAT M3MEDEHWA HANPAEEHEA NPoioR CHARASTCR HE BENMHRY nopAges 10 %,
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PucyHol Bl — MomwmarensHeie obpaiey ong pamepeHui HanprassEsai YN 8 Epl0epeyBaaMOrD HAaNPpAKEHKWA NpoBoR
PACCTORHMA yTedid He Gonae 6.3 Mm
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TabGnrua B.1 — Marepnans, NpMEHEHHEE B BOCNEOOESHR

MoCT IEC 60664-4—2017

Hrli.'ﬂ:«'.'“l.bhﬂﬂd“ﬂ N aTERdAEn D ONAEAHALS MESTEEH OB
B Crerno-anorcHOHbiR namiHar FR4
c MoneacTepoean peavHa (TepropeakTeHERA ), Tam B2
O SeHOnsHaA pazaHa, Tan 31,5
E MonuameoHaA NNeHEE NaMAHAPDEAHHEA STERNG-3N0OKCHOHBM Namysaras FRA
(£ MonwacTepoBsi nameHat GPO I
H MenamwHosas peanHa, tan 150

B.3 3rcnepumMeHTANEHEIS GQAHHEIE

Peaynsrars MCNBITAHMA NOKE3AHEL Ha pucyHEax B 2 1 B 3: Bonee gataneHoe onucasde npreegeno 2 [5). Mpu cpas-
HeEHWKH HacToT 100 £y 1 1 MMy npubnranrensHos OTNMHME HANDASEHWA HEHaNLHOD HacTAHHorg npodor (MM 66 . Mpx
yactore 3 MMy 37 aHaYSHHA 08 N8 CHUHEHEL NpUEmmanTanssa Ha 30 %, 1ax 47o HeoDeoguuo obecnesu e cneunbu-Hee

EpATERHN CNpedangHnys DESMEPDE, 38BHCAMBIE OT Ha2UTOTE HENPREMEHAR.

LI, (niwnmoe Jnaqes ), ol

2.0 , : .
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| s |
| | —— [
1.5 1 t —} —" — 1 |
/k-"" == |
10| ¥ -
- —
05 — .
ﬁi//ﬁ B L]
—
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T
de—100eMy HM-1TMMy #-2MMu

d = PACCTORAHBE FTEYKMN

PucyHox B.2 — Peaynbrarsl HGNbTEHAR HENpEweHns 3aryxadmns Y UL npd paccTosHrAx yTexin He Donea B3 MM
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g = pRCCTOHRWE VTEYER

Pucyrok B.3 — PeayNeTatsl MCNeTaHA HaNPpRxeHHA NpoboR U, npe paccToRRHARX yTada e Banee 5.3 mm

Hanpssedne npobod MEHES 3A8WCAT OT Y430TOTel HANPREHEHAE. Tem He MeHes atidakT HacslWBEHWA, KOTO DA HE-
Cneopanch onys B03SyWHEN 3830p08, TE CWMABH, 4T0 NOYTA HET HAKSKIMD YEENWHEHHRE HanpRseHwe npoboR. KOToOpoS
MOHET BTl NONYYEHD MIMEHEHHEM DECCTOAHMA HE YPOEHE HECKOMNEEWE MINHMMETROE .

Bo ppemA naMepEH il HANPAXEHWA NPOD0A Y MHOME ACnsTatensHbi obpaigos Bas088@A MaTEpaan vinnm anek-
TROOE NoBPet AR TCA. MICTOHHMROM 3T0M NOBRE#EOeHNA DEEasT NPOBOOMMOCTE HWEONALWIHHOM MATEPWENE, CHRIAHHER
C OSVMA MEXSHWIMAMA PRIpYWaHns. DOuH M3 Hux — PACNNSENEHNE MATEQWENE aNEKTROODE 20 BpemA npobos Boneq-
crevs SonelLai sHeprMr pazproa. Jpyros Aenesde Bctpedastor 8o spems HIMT, napag npoboBm, 1 RENASTCA DEIYNETATOM
OETREAALWM DCHOBHDIT METEDKANE.
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Mpunometne C
[cnpaBoyHoR)

HionAUMOHHLIE XAPAKTEPHCTAKH TEEPAOW WIONALWK NPH BLICOKOYACTOTHOM HANPAKEHHK

C.1 MexaHnam perpanauMn TEEpGON WIOMNALHA

B cpasHeriH G XapasTepec THRam K MADNALMOHHEL MPOMENYTEDE B BOSOYIWHOR CHens TEEROEA Ma0NAELMA MomkeT obe-
CHBYKTE, [0 KPSEAREE MEDE HE NopROCK, BOnas BRICORYH SMANWTYLY HSNPFHEHKA CTORKOCTH NoNA K ApOT0 0 A20nR06n. Tem
HE MEHES 3T CTOMKOCTE NONR K NpoDo0 oraasieasT Donsoe BAHAEHME HE NApaMaTpiel, TANAE K3K TOMNWMHE BannAaUHK, T8m-
NEPETYPE HAOMALUMOIHHOMD METEDHANS M ONWTENEHOCTE JNEXTPWSECKOM CTpEccosan BoanencTans [10]. oo Oeite TaksEe
PECCMOTREHD CHEUMEMHECHDS ENMARKE, CER3EHHOE O EDMIOIMLWEMI 1 TEXHONOMMER NPHMIRoncTed Martepuanos. OTHoom-
TEMBHOD MENBIX TONWHH HAoNALHK (< 0,7 MM] 1 EPATKOEPEMEHHBIX CTPECCOBLIE BOANSRCTEMA & OCHOSHOM MOMHO CHAZATE,
ST D HE DONBLUER CTORKDCTE NONA K Npabos nopAges 100 «Biss posat Geime NONyYEHE oK NPOMBILNEHHOR Y3CTOTE.

Tarm HE MEHEE B NPEETHVHECKDM NPEMEHSHAN DONBWER CTORKDCTE MOnA K Npobos TEENS0E ME0NALUMK Dangxs Ha
goarna vononsayetos. B cnysas nonctTed B MaTepEans mnd BOaoyIHEE NY36IEEN MEROY CNOAMA ME0RALHOHHEX CHCTEM
I peomBeT NPOWa0RTIA MPE HESNPDRXEHAA HIDEE HENPREHaHns NpoboA. Tagum obpazow, ral sHyTp9 NONoCTER HE HOPOTERA
NEQWDY BPEMEHA CTAEHOEMTCR NPOBOOALMM,; MIONALMR TEM HE MEHSE HE NPSKPAWSET CONPOTABNATECR OCTRHLUMMKCA
HHCTAMA TEEPOOR HICNAUMK, 38TamM B TEYEHHE YaCTHHar npobos npowcoosAT npofor B nanocTax, 3ancnHesHeIs B03-
LA [ WK 3HANO0HHEMA TE3EMA ), NPH OTHOGHTENEHD. HW3KDHA NPMACHEHHDA HENPRHEHHOETA nons. JansHanwenty yoy-
ryOMaHKD PRIYNETETOR ENOCOBCTEYET TOT (RAKT, 4T0 ANA CTRECCOBOM NEREMEHHONT HANPAXEHIA XAPAKTEPEH BMEICTHERA
LAPEKTER HANPAMEHHA CETH, W COMAGH) CRPAaEHMTENEHD BRICOROA JRANBKTRWHECKONA NOCTORHHON TEERO0E MIoNALMK Dorms-
W HE [PPAErMEHTE MEOSHAA HAMPRKEHWA NPUENEQRHBIRNTCR § JAN0ONHEHHBIM TEI0M RONOCTAM. Tanum ohpasom, wIonupyso-
LMA ra3 swe Bonss NOO4EREMBSET CHMSEHWE CTORKGETIA NoNA & NpoSo.

B peaneHEx R3oNBLACHHBL CHOTEMEX YACTMYHLA NPOG0E MOXET BCTPEYATECA NPK HENPAEEHARE HILRE HENPAKES-
HWA npobos. NMpy GNMTeneEHOM BOINSACTARK 3T BEAET K OSCTRYHLMY GNMako pacnonoseHHEL HADNALUWDHHLE MATEpMaE-
nae [11]. Kax nokaiass Ha cnenyiuwes NpuMaps, AnMTENBHOCTE BpEMEHl 40 npodoR MIonALMn B HEENaMmnpyHRTHEIX Yo-
NOBWRY TEK MANA, 4T0 JEME B TEYEHHE BEICOHIBONETHEIL KENBITEHHA HANPRXEHWEM NPOMSILLNEHHOR “acT0T BO3MOMHO
NOEQEROSHAE TEERGON MIONALWH.

Hanpmap, NeYSTHES NNETE, NOEPEITEE W30MAGHOHHEME mNedkamd [12], pacomatpeeaoTon, KONgE HanprekeHus
NPANDREHR MESTY NROBOOHEAMA ¥ TPMNSMEHLMMEA MECTAMY NRAKM, HOPMANEHD PACNDNCHEHHEMA HE BOMWHENEHOM pEc-
cromHed 04 M. Koros mpunossHD BER0k0e HanpHHEHnE, SCTOARDETE YaOTHHHOrD Npobos onpagsnsaTcs e d2ormALNoH-
HIOA MIEHIA [NOKPETIA), KEE HHANEHLIR PESYNETAT JSCTRYRELET BCNeTaTansHom ofpaaga. 3o noxadaHo Ha pacyHee .1
ONF MOCTORHHOND SHEMEHAR HCNBITATENEHOND HANPRMEHHA NPOMEBILLNERHOA YacTote L, paskoro 3,15 kB (asrcrayowes
IHFHEHHE] 3TO HENLTATEMNLHGE HANPAREEHAE WHE Ha 45 9% BeIlE IHTHEHWA HEHANRHOI HanpsseHws H1T, pasdon 2,2 kB
[OERCTEYHOWESE 3HEYeHE L MonbiTatensiee obpaaus M3 M3oNALMOHHES METEDHANDE HAONEHSWEN KEacTea cnocobde
EbIGEEHMBETE 3T0 BOAOSACTEME MOWINMIATENEHO 37 MEH C $BCTRDETERD CTOREOCTA YT O 8 gHana3oHe Kynosoe.

L (nedcraymoures sadenme|, o g, ne
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Pacyrok .1 — MaonauMoHHan cTo@EocTs Noxpeman & 40, NoCTORHHOE WCNETaTeneHoe Hanprserne U (f= 50 T [12]
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Ha proyree C.2 MoneTaTENBHBIA ODpaey NoOsEpHEH BOAASRCTERK NEHWENHMIMTENBHD NMHSRHD NOBSILEKHNLEI0CE
MCNEITHTENLHOM HANDAXEHWA U NPOMBILLNEHHDH S3CTO0TE C TEMNOM POCTE MEMbneavrensHo 4 ¥B 8 1 Mad. HasansHoE
YN o ranprxedsem 2.2 1B (gedcTeyOwWEes 3HAYEHWE] OTHETIMED BUGEH. TRNWHEM ONA 3T0M0 BWCNEITATEMRLHOM obpai-
LA AENRETCH HEMSONSHHDD npoRansasie MM oueHe BRICoRoR MHTEHCHBHOCTH. MuTascnedocTs YT » ypoeass MMnyneca
I npuanyad TeneHD NPONORYKOHENEHL] 3HESEHAED MCNBITATENSHOM HAaNpAXeHHA. O0pasey, sepoATHD, cnocobed Bel-
OEPHETE BONSd BLCOKDE HANPRAMEHNE TOMNLED NOCME T MEH. 3707 NPHMER ACHD NOXAILIEAST, YT0 JIA HENPFRHEHAR Npo-
FABIELINEHHDNA HACTOTE CINEMEHHEIE YHACTHRIE NPOOoM MOCYT NOTEHUWANBHD NPMESCTHA K DONBWOR GECTRYHUMK B TEHEHWE
OTHOCHTENEHD EOPOTROM MERIOE BPeMaHd.

L, (omscreyonmee paermemne), oB 0. o
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4 4000
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2 - 2061
{ 100
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PurcyHor G2 — M3onAUMOHHEAR CTORKOSTE MOKDEITHA K YTT, NeHSRHD HEPECTaNWEs BENEI TATEMSHOE HAMDAKEHAR
L ¢F= 80 My [12]

B gononresne ogHoBpEMEHHD Dbl pAcCMOTREHE NMATe PEEMEHEX SNSETPOYCTEHOBOK, W YOTaHOBEMEHD, HTO HOE
CTPSCCOBLIE HOAMEACTENR H COOTESTCTEYHIWME PaIpyLWHTENEHBIE SEkThl, NPOM20WS0WKMEe B0 BREMA SHCITYSTI LM
AanexTpoODOpYOOBAHKMA, HEKONNSHHBIE, TPEJBAPATENEHD HAKNADMBANMCE ANEETPHYEcKNE, Tennoawe [13] v rakes maxa-
HHYECHAE CTRSCCOELE BOOSMCTENR COMMAtHD MANOHIYHEHHBIM METOOHKEM. MoosnvpoBaHne 3T AnNUTENBHLIX TEMRD-
BLiY BOSOSACTEAR B TEYEHHE COOTBETCTHYHULME EDESTHOBDEMEHHEIX WENBITAHHA — O4eHE CHCCKHHERA 387848, 370 MOHET
BbiTe QOCTHTHYTD TONEXD KOMOMHWPOBEHWERM SNEXTOMHECKME MCNETEHAA M COOTBETCTBYREILMY YCNOBWMA ONA MCNBITATENL-
Horo chpasua. MNMpuKmedsee o0y CNoENSHHEIS METOOE MpUBedeHs B IEC G0664-1, n. 4.1.2.1.

ST CTPECCOBLIE BOSNSWCTEMA PACNPOCTPAHAKT YaCcTHEE npobon [14). W vE paapywnrensHein adubast, kombu-
HHUEYACE © QUINEXTPMHECKMM HAMPEs0M, NPMBOOWMT K DEIHOMY CHWMEHWHI CTORKOCTK K npobow:o [15]. 310 mpadtuoyer
paEpYIWATENEHEIA 3ghdharT NPOoMCROgALMMK HECTHBIMA NPoEoRA © BO3PACTAHMEM HYE3CTOTEl HENPFAMEHAR, 4T0 Y&E Npo-
OEMOHCTPAROEaHD YOROPEHHEIME N0 BDEMEHH WETRITEHNEMA [16].

bonse NpEsMneHD, STO YOCHOPEHWE BSMEHN BOIMOMHD ONF UENER TENnNoBsY BOISERCTEMA [38K0H ADpaHWyCE,
[17]). Tam He mMeHsE Q&He 3T0 MOMET DeITh TOMBEKO CMOOENHPOBEHD, SCAK 3T0 CRYHAA MMAHSGKOH xoppoava. Dnsa-
KO ECHA MEXEHHIM YEYOWEHWA MEHHETCR (HANpMMep, conabnaqua/CMArEHWE BO BPeMA DEIKOIT DOCTE TEMNSpATYDEI)
BO BOEMA YOWNEHWA CT PECCOBOND B030RRCTEMR, METO YCXUDEHWA BPEMEHN JOMycTMM Haragonra. B cnyyae Tennosor
CTPECCOBOND BO3NERCTEMA 3TO MOMET ObiTh NETED NPEOEMOEHO M YCTREHEHO. TEM HE MEHEE, KOMOE NpWENA0EBEaarcy
BOIDECTRHWER ANEKTPH-ECHDS CTPECCOE0E BOIMEACTEME OANR OOCTHMEHWA YOHODEHWA BREMEHK, MOKHO BCTRETHTE W3-
MEHEHWME MEXSHNIME yXyaweHaA [18].

OHbIMHD BaHHE! 088 MEXEHWIMA NOBPERIEHIEA TBERADA M30NAUKK. DOUH MaXasHaM NOBJEXAEHAR HENRETCR pe-
IYNETATOM QUINSKTPAHECHNE NOTEQDE 07 BRICORDID SNEKTPAHECKOM CTRECCOB0ND BO30sRcTEMA. BETpEYaKLMMCA pacT
HAIPEEA MOHET NPHEOONTE K TEMROEOR HECTAGANEHROCTH B TannoBomy Npodon. 370 ohsYHD HMEET MECTO B TEYSHWE
HECHOMLEAN MAHYT W MOEET DbITh Nerko nogrespraedo. JononHnTaneHo TEEROER WEONALKMA MOGHET BENHHETE [B308k0IE
NanocTe W NYCTOTE, 0Dpaz0BaHHEIS DEAMHYHBIMA CNOAME HAONALAH, MPESHULEME MEESY WIONHMEYIOWKAKMKE 1 NPOSOSA-
LLARM HACTAMM MAM HEHBHECT BEHHBIM MATDTOSNEHWEM WIONALMOHHEBIX RETepuanos. B cnyyae Mankix nonocTed 4acTHelE
NpoGoKr MoryT NEMBOQNTE K OROH4ETENLHEM NPODoAM TEERO0OR KIDNAUMKE, JEME S0 QHINeXTRMHEm0E CTRECCOB0E BO3-
OEACTEME CYLUBCTESHHD HUME, Y800 HET NPH TEMMOEOM npoboa.
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InA TERQOOA MADNAUWMKH SECTOTA HANPAHEHAA ABNASTCR O4EHE BARHEN BNUAKNWMK hasTopom. Juanestpuqeckna
NOTEQRM, MOMYHEHHLE OT Y2CTOTL, BRIDEMEHITCH CNegyolWER opsMynon

P, =2z F, I LR Ctand, (1)

(e F, — MOWHDCTE PACCENBAHNA;
[ — “48CTOTE HANPABMEHWA,
U — neRcTEYEIWES IHAHSHAE HATPFEHEHHR, NDWNNEEHHOND Y H3aNHALHH;
£ — aMHOGTE MADNHTYIWLER) YyoCTROAGTEa;
tand — QWanerTpH4ECEHR Ko3diuMeEHT NOTEDE [TAHMEHC NOTERE] HEOFALBOHHOM MATSHASNE.
Hagna#alas 28a8MceMocTs QUAnaTRHYEckong koahfvuMerTa noTeps ENG. BENMARKE “ECT0TH HE SH3NSKTAYE-
CEME NOTEpd MONT DhiTe BEILLE WM HHE CMHASZEMON NUHERAHDE 338MCHMOCTH. PeayneTarom MoryT RENSTECA BonewaA
EEPOATHOCTE TEMNOBOMD NPOS0A W CHMMEHWE KDETHROBPEMEHHINA OMANEKTDWSECHDNA CTORKOCTIA
He mpencTaensercs B03MOMHEIM CMOSEnMpoEEaTs 3barT BRICORDHACTOTHAOM CTPECEDB0TD BDI08RCTEHAR HAMDRE-
HAA H3 TEEQOYH A30NALMID. Tax 9T0 HANWHHE BRICOKGID YPOBHA TAKOM BO30SHCTEMA B OCHOBHOM TREOYET NpoBEOSHMA
HCHLITEHME TEEDOOR WIONAUMKY BRECOROMACTOTHRIM HENpRAEeHMen. CReyiiyHe SEoNapvMeEHTANEHBIE REIYNIETATE MOMYT
0T HEHOTORYHD WHDODMALMID O IHEHSHAAX HANDAREHHOCTH SNSKTRMYSCKDND NONR, EOT0poE NPEQCT3anAeT BLcoos
CTPHCCOBOR BOIOBACTEME COEUEHHHGE YacToThl, TREOYHIWEAGH ONA SEICOKISACTOT HEX MENETaHWA.

C.2 JHCnepHMEHTANBHEIS PEIYNETATHI

KXHDEETENMCTHEN BEICOROYSCTOTHOND Npobon Gsiny Haydedbl HE DAINMYHBIE BIDNALWMOHHE MaTepdanax [15]. Haw-
Gones BaHEIE DESYNETATE NPESCTAENEHE HE pucyhxe T3, OnA vacrors: 1 MY HAnpREEHHDCTE SPaTROSpEMaHHOND Mpo-
BoA oA CocSTABNRAET TonkRG 10 % 3HEHEHHA ONS NPOMBILLNEHHOR YACTOTE. HAaNPRMEHHOCTE NPOGOR MONA HE 4ocTHrasT
HEDHHETD MPEOansa. Oase scni “actora Ause 100 Mu.

OHanesT piHeckad CTORKOGT: TEERAGH MEOMALMW RENRETCA COHOEHOK, OCoOSHHD NPY BEICOROYSCSTOTHOM HaMpREE-
HWH, SENEE OHE CHUMHEETCA 33 CHET BOZNSACTENA BNEMHOCTH I TEMNEDET YEs.

OnuTanshos H3RaNNWEAHWEE BOANSRCTEHE YENOBAR BRICOROR BNa®HOCTH HE CTORKOCTE NONA TEERAOH HE0MALMA
# Apofon NEH BEICORDHECTOTHOM HANDAREHAM NEMEE0eH0 Ha pyacyHse T4 [19]. CHukeHWMe CTORKDSTH K npobos Hanan-
HEHHOMD CNRO0H GeEH0NE KCTRE0ROMHAPHD BEICOKD, 310 TAHME Ba&HERA npobnema escomon YacToTel, KOTORSA W gansa
NPABAEAT K YEYOWESHWH MIONFUHMOHHDA CTORKOCTH © ROCTOM YaCToTEL.

Cnafos npencTasneHyE o HANONHEHHOM CNNOoH GEHONE, BEAEAHHDE 870 CRaEHHTENBHD BRICOKOR CrnocobHocTED
AGCopEHDOEaTE BOOY, KOTODOE 08T DCHOBAHHE C4HTETh BECOMOSTE STOM HA ypoeHa 1 Th, — 8 PAOY TAKWX YENoBHA.

B mogofHbe yonoBnAx abcopbuMoHHER cnocoOHOCTE NEMUHETA M3 EpEMENE BT CTEKNA cocTagn=eT tTaneko 0.3 %
BECOMDETH.

OHanesTHHECKaR CTONMKOCTE TEERO0R HAoNALWY RANASTCH (DVHKLIMER TOMLUWHEl METEDWENS, W MHEOFD TOHKAX MS-
HOK WMEBHIT QHANEETRNYSEEYID CTOAKDETE © PEIMEE0M BMINWMTYOR HA OWH NOPAS0K BbILUE, HYEM ¥ MoneTaTenssore obpas-
Ua ronueHon 075 MM, 3T NPOOSMOHCTOKPOBSHD HE prcyris C.5 [20]. OgHaro © pocToM 4acToThl 370 TAKHE 1 paIkoe
CHIHEHRNE aHa-eHMA. MpK Yactote 1 MMy 2saveras npobor Bune npebnranTensHoe pasrsl Tonekd 10 % aHa-eHwA npd
gactare S0 My 270 CHIHEHNE CRABHHEANGCE HE ABPAILAK, MMEKILAE MPHADNMIATENEHY I TORWHHEY 1t Tamas obpaao,
OpyrMe DEIMEeDE!, COOTEETCTRYEOWME TOMLUWHE TESRA0A MIDNALMH, MOryT GPaTech B COOTESTUTEMK G CUSHEDN J3EMCHMO-
CTA OHANEETRWSECKON CTOAROSTH OT TORLHHE HIoNFALFW.

BraqrHwa TeMnepaTypel HE HENpREEHKE NPpoboR NpUERseHn Ha paoyHre C6 [20]. M3 Hero crnagyert, 41o Temnspa-
TYDE REMASTCH BEMHEIM BNMAKLGAM HESRTOPOM, KOTOPLH JOMNSEH YUNTHBEATECR B CBRIW © ONPEJENSHUEM pazMapos W
MCTILITAHNAMMA.

JertansHee PeaynsTaTs JTHODMTENLHG XBPEKTEDHCTIE YACTHBE NPpoBoss npy BLICORTHACTOTHOM HANPRAXEHMH 00-
CTYTHE ONA 4acT07T HEMHOID BkilUe Heckoneswe KMy [18] » [21]. Mpy stom geanasode Geno yOTaHOBNEHD, HTO BPEMA
ABAPWK, NPOMCAOOALLER NPA YacTadHom npobos, obpatho npONopUwIHENEHD 4ACTOTE. 378 ZHEMCUMACTE MOEET NPHME-
HATECH ONA YOHOPSHHBE WONBITAHMA. Tamar cOpazon, ocobBeHHD NP BRCOXN0H HSCTOTE HANDAMEHWA, NEVEMNaMbIR COOK
cnywBel TEEOAOR AZONALM HE MOMET BkiTh DXUOAEM B YOACBUAY YaCTHRY npaboes.

29

Pa3spaboTka anekTpoHHOW Bepcumn - nopTan GostExpert.ru 29 /54
CTpaHuua nokymeHTa - https://GostExpert.ru/gost/gost-60664-4-2017



https://gostexpert.ru?utm_source=pdf&utm_medium=56657
https://gostexpert.ru/gost/gost-60664-4-2017?utm_source=pdf&utm_medium=56657&utm_term=page

MacT IEC 60664-4—2017

E,, {nefcrimpowme aumemas), kBfwm

L e T

T . T
i..=| a ..,,_l f
i Il !
11 1]
4111 & ol i il
| I I | |
: - |
0 e : . Padetd L L Lol
| 1 =0
I IS TS | . A
i
111 £
14 | i H—t HUH 4 | | 1 1
7 Hi i T T S e o W
B | | L] | H. O
_ | 1 ' -
| {| | '
T |I I | |
i I |
| 1 Il 11111
| |: | 1 I
l || Hl . I i |
ML | L] | |
I:I.'-l LBLLREELL T T v o T IELLE LBLLRLLLS LI R ] TUTrm T 1 rernm
001 R 1 0 100 1000 A0 0 A0
Ly

Moomenpaan-be MATEpHAND

s — Paan + — Tedqrax
B Monacrmpmn. # — Kepasaass
® — Lmons ¥ — UTEERD

B — NiBnakHHOBOE CTOHNG

* — Morssmnes

& — Dapbg:

4 — Hpommnass ctakns
# — DaHonuHaR Bywars

ProyHor C.3 — BrcoroHacToTHbIR Npobod Tespaol uaocnaguw: 0= 0,75 wM [15]

26

Pa3spaboTka anekTpoHHOW Bepcumn - nopTan GostExpert.ru

CTpaHuLla JOKYMeHTa -

4-4-2017

30/54


https://gostexpert.ru?utm_source=pdf&utm_medium=56657
https://gostexpert.ru/gost/gost-60664-4-2017?utm_source=pdf&utm_medium=56657&utm_term=page

MoCT IEC 60664-4—2017

£y, tnmfctmmoise sHeqmsre), kEimm

100 _ _ . . T ] n ﬁ
; A St
- ;. + {-ranes " + ot | .-:.I + ]'... | L el
| |
E““~. , | : |1|]
1 - B~ N 0| A 18] 1
e T 'f“"FlL___i____. i
= | r_"'\- | n A Y H i
- | h 4 i |. ::._‘
. | ol |
[ e e
\L I 1 .‘ILT
[ |13 ____:__Z | "1..?.|~
| [ | ‘:--:-_-'-""-—.__I. |l
=, o - il ‘.- !i.i...rl'
= S N 1] — IR 'l 404 i | N | — 14
1 | ] '
E L[] |
Tl
&1 i T
= T
]
o | "\.‘._1
| 1y
r
. | | |
L I | I
i1 T 1 T T T
004 (| i 10 100 1000 10 00 1080 000

i aly
& — Flmomed ¥ — HF1MER 50 T oTHOD. BNEMMOCTE

& — FIA80 T00 % OTHOD, DAXEHOCTL
9 — Hlfegepd ¥ — @20180c S0 % OFHOC. BNEKHOCTE
£ — W2A80d, 100 % orre, nnmenocT

PuoyHos .4 — BolicoRoHaCTOTHBIR Npofon TESpO0A KIDNALMK, BNEARAE BNESHHOCTH,
yonosus npa 50 "C #1; sanansarHea cniogok teson, d= 0,75 Me; #2) nauMeHar 13 KpEMHseecn crekna, o= 0,75 wa [19)

27

Pa3spaboTka anekTpoHHOW Bepcumn - nopTan GostExpert.ru 31/54
CTpaHuua ookymeHTa - https: tExpert.r t t- 4-4-2017


https://gostexpert.ru?utm_source=pdf&utm_medium=56657
https://gostexpert.ru/gost/gost-60664-4-2017?utm_source=pdf&utm_medium=56657&utm_term=page

MacT IEC 60664-4—2017

E,, tnmicTaymuses aaqenns], cBifam

1':.:‘:1. .| IR -
T N
A
BRI
| |
1
! |
100 1 i
o a n ‘a u . em I -
e e |- ]
. II
107 I 1S il i
§ LI { L AL AN
i | | | |
|11 | il | '
l ] i Ll
| I
| | | . ||
| | |
| | | |
i Il
'1 : T T T I TrEfTT i . ﬂ: - ™ TT h T | TTror
o0 01 k] 13 106 ] 0 0
16Ty

= A1, 30 miow Mo E2 Mo b EDED wen
& — 1 65 M ¥ — 2 0y L — #3; 50 v

PHoyror .5 — BRICOROHRCTOTHEMA NPOE0R W3onmMpyrolwe nneHor; #1 — aueroby TipatHEA Lannsorozs;
#Z — manveapbonar; #1 — TpWaLETATHAR LannKnnozs

28

Pa3spaboTka anekTpoHHOW Bepcumn - nopTan GostExpert.ru 32 /54
CTpaHuua ookymeHTa - https: tExpert.r t t- 4-4-2017


https://gostexpert.ru?utm_source=pdf&utm_medium=56657
https://gostexpert.ru/gost/gost-60664-4-2017?utm_source=pdf&utm_medium=56657&utm_term=page

MoCT IEC 60664-4—2017

E,, lnshcraymoises aHaqenne ). sBivw
1060

| 4r

‘ T

100 1R 16000
i, ey

* — &1 256 °C w—H#2+50"C @ — #1460 °C

B — FF 4250 ¥ — U2 +R0 G

PucyHok C.E — BeICOROHACTOTHEW NPODoA Macnwpyrawgex mnanox; #1 — nonvorapon, d= 80 mow;
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Mprnomenns O
(obAzaTensHoE)

HEnbITAHWA WIONALWA BLICOKOYACTOTHBIMMH HaNPAMEHWAMKA

0.1 Momexn MCNLITATENEHOND HANPAMEHWA

MpwaHasas BAXHOCTE APYTHE BRICOKOEONET HEN MCMSTAHAR, BANPOS NOMEX MEMMTATENEHBIX HANPRXEHWA, NpegHE-
FHEHEHHEX ONA COOTEETCTRYINLMA KCNEITAHHA NpEM YBCTOTay MHOM GoMslWKE, Hem NPoMBILLINEHHER YSCTOTa, ABNRETCR
chyHOAMEHTANEHBIM.

BreicoroqacToTHRIA PE3OHEHCHEA TRAHChORMAaTOR MOKeT BhiTe NRPHMEHSH B KOMOMHAUNK C HEIHDBOMETHRIM BECo-

KO-SCTOTHRIM raHepatopom [22]. Mpobnessr 3TOM METOHE NPOOEMOHCT PUPOEEHL! B NDMMERE, NPUBSOEHHDM HE pucyHiEes D1,
B nopAgks nomySEHR BEICORDN PEIOHEHCHOH YacTaTE YMCNd BEMTROE O BTORMHHOR 0DMOTES TREHCODMETORE OOMHHD
CHWMETECR, KAE NOKE3aH0 Ha preoyHee D1, CnegosatensHo, SoAsHD TEGHE CHEETECH W HEOOXOQHMOE BRXMOOHDE HE-

MPAKEHAE.

Ly [miwimoe ame-esone), b
35
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Focyros 0.1 — BrICOROHECTOTHRR DESOHAHCHER TRAHCHOPMATOD, BIERHWE YACNE BMTEDS BTOMHHON obmaTan My
HE BLXOOHOR HanpRMedne Lo M, = 2T0/ZB0rEa504 200560 [22]

B mopRaks oxBaTA BOEMD OMANAZ0HA 4ACTOTE TREOYETCA HEHOTORGIA PE3OHAHE TRaHcoprarapos. JononHUTENE-
HOA NpaGNe oA HCTOHHHER MENBITATENERITD HANPAREHAA REMNRETCA CHNBEHEA DEERUHR MEKOY WMTIEOIHCOM MCMTETETENE-
Horo cipa3ua u HacTaTol 1 aMNNMTYO0HA BWCTIEITATEEEHOM HENDAKEHHS.

Kak aneTepHaTHES, B K348CTEE MCTOMEAES HCNBITATENEHOM HEMNPRMEEHHA MOKET BETE NDUMEHEH MOWHEHR BelCORD-
HACTOTHRIR MNeHeEpaTop (TpadcmuTTep) 5], [6] 1 [20]. Ha pucyHxe D2 noxasad npumep. Briogros HANPAREHWE OaHHOM
METOMHARS SOCTAENRET NPRONHIMTENEHD 4 KB [NWHOBOE 3HB4EHNE] NP MaKcHMansHOR qacTote S MMy (o, Tabmeuy 001,

CnocofHOCTE WOTODHHMES WCTBITATEMBHOM HANPABEHWA MATATE BONbWYH SMEOCTHYH: HEMY3HEY — DOHE M3 Had-
Gones easH=R NRpoDNan woToqHrEE, Tak, roHgeHcarop ceqsan YN gomeed Bobime GOnbWEe, 480 SMEOGTE HCMBITATENEHOTD
cpaaua, gaqHsid KOHOEHCATOR CHs4HO ONDEOSnRET SEMEOCTHYH Harpyasy.

Tabnwua D1 npegcTdEnnd HEROTORBIE THNMYHBIE ZHEYEHHA ONA MOWHOMD BCTOMHWES MCNTETENEHON Ha3NpA#e-
HHA, XOTODLIR APHMEHRRW B [3] | [B]. Brix0oroe HANDAMEHAE. MEHSpARYSMOS By YMHBM TETROLOM, NATSET MOWHBIR
WETOHMHME HCABITATENEHDID HanprRseHnA (4 kB, 400 wA). MNocnegoeatenesEs PEIOHAHCHEA USNs, hoDMUEDYEMAR BHOYE-
THEHOOTRH 2HOO2 M 0oDlal aMEOCTEH HEFPYIRN, HSCTPaWBAETCA HA HacToTy. HeoDLogumMyn 4R npusedHasns. hMakcK-
MENEHDE MCTIEITATENEHOE HAMDAKEBHWE W MAECHMANEHAR BMEDCTE HAMPYEEM (TNABHEM 0EPA30M BMEDCTE HEKOMATENEHDIT
rongascarapa MM} npueegsHs & Tabnuus D01, DEwma rapmMoHaYecing MEEaSEHKA 310N HENBITATENSHOM HANDAREEHNRA,
COCTABMARILWWE reHee 2 % ABNAKTCA DE3YNETATOM JEACTEWA DEI0HEHCE.
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PutyHok 0.2 — BrIGOKOHACTOTHER reHepatop DoNbWoR MOWHOCTA [5] 1 [G]

TabGnuua D1 — JaHHblS HCTOYHHER WCAMTATENRHOM HENPAMEHWA [5] 1 ]

ol | MMEDmemmomE | wselgpaecmecen | Jumede
o1 1100 2.7 1.8
0.2 1100 4.0 8.5
0.5 450 34 48
1.0 520 2.7 B8
3.0 330 1.0 6.0

D.2 McnsITaHWe BeICORDYACTOTHOMND YaCTHYHOND NpoSoR

D.2.1 HoneitatensHoe oGopynoEaHWe

BoipEYSKTOR HEXOTOREE OONONHWTENEHEE Npodnamel, scnm TpefyaTcs npoescTd wonemadne Y7 escoko-acToT-
HEIM HANPAREHNEM HECTAHJAETHRM M3MEPATENEHEM obopyaosaqman YT Tem we meHes NpEgNoHTHTENLHEM BEMASTCA
B DCHOBHOM UMEPOEna SanoMEHaowme ocuunnornpad B OMEBMHELRK © YACTRAMIE ONF NOOEENEHHA BRECONIHECTOTHOM
MCTIBITETENEHDID HENPRHEHKA.

Mmoo oTyeToE naMepari Ml NpY BRCORDHACTOTHOM HCMBITATENEHOM HINPRMEHNA SEMOHCTRARYHIT WO TETEM k-
HEA TOK. NOKS33HHLIA Ha puoyHie D3 [24]. ParncTpagua SacTw-Horn npobof BeINONHRETER UAPEDesIM MHTEMDETOROM
unhpoears JanoMHHBIOWLED JCLHINDIPEGdE G BRICORAM YROEHEM Ha0WPaTansHo0TA.

371a uenb Ha prcyHrs 03 DapyETcA HA BEICOROHECTOTHOM pESOHEHCHOM TRaHChopMaTope (2], HOTOPsRA nMTasT
BRICORCHASTOTHEA yolnnranes (1) [22]. BoamosH0R ANETERHATHBEON RERASTCA NDHUMEHSHAS PEIDHSHCE MOWHOM BRICOKD-
HACTOTHOM MEHSpaTOpa, KaK NODKE3aH0 Ha pucyHre 0.2,

Taroe OONyWEHNE TEHEPHDOBEHMA IHAYUTEMEHD BRICOKOR YacToTe [5] 1 [B], noka nooospsueaoTcn HH3MAE rap-
MOHHYSCHAE WCHSMEHWA, MEN3EMO N8 Tom, YTobe yWMEHEWHMTE DTENDHEHUA BCNEITETENLHOM HANPAXEHMA B TEHEHWE
AamepaHdA 4.
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|

Y e

T B CTRMHBECTATHE M IEREEATa0 # YORANTERE 2 BEHCOKDUACTITHE R PEITHANCHEN TRHCDpMaTop, J HIMETATERGHE W
afipatey, 4 nonooosod densTp; 5 BEEOEDBAALTHEH paIpRaHEE; 5 IEpanupyowan obonousa; 7 E:.-::rpnc,l:m:.'J}'uu.m
W PO aN ST AR L A DS WA NG Pl =2 P ELENE FEAEHRBIN YEANTHTE D, A CPEQCTHD H¥EEHAA EIE (R AKDID OHAMEI0HE,

IOMsKD ARA UEned koAtpans); 10 U pOEaW BafeETMETE, 11 ARANOroBEWA atyMnnarpads; 1.2 BN 20

BN PErMCT R AR W RFHT BONA

PucyHor 003 — WoneirarensHan uane AT npe MCNeTaHWARE BCORDHECTOTHEIM Hanprsxaqnam [22]

0.2.2 McneITaTensBHan Wenks

0.2.2.1 OcroeHOR aHaEmM3

HanmepeHWe N NPOM3E0OWTCR PEMACTPRUAMER Toka Y [InA 3708 uany BIMEpUTENEHEIR HMNS0AHE S, COBAMHRIT
NOCNEaCBEdTENRHD C HCABITATENEHEIM J0pagon. HanpraseHwe, NaganuBse Ha WIMEDHTEABHOM HMNE0aHCE, MPWHISEHD
Hepad TREXYDOEHSEELIA NONOCOE0A DMNETE K O0HOMY U3 EAHANODE UeihpoBOro 3anoMdHaKNLers scywnnarpaha o Belcokai
ManoCoR NPoONyCEEHMA [No epadded mepe, 100 Mfy) 18x, 410 BMECTS © BCNLITATENLHOW LENBHY, B WEMNOM COSDHEILEE
obwmre anamedThel, moEeT DeiTe noaydeHa nonoca npomycsadnA G0 MMy, Monocoson unsTp CTOanABT NAgaHHE HANDA-
HEHMA, BEEB3AHHDE EMEDCTHRIM TOHOM, NATIHLAM WMCNE TATENBHLA 0bpazeu. 3ToR TEXHONOMEA MORET ObITh NONy-HeEHa
YyeocTEMTEMEHOE TS MMM 5 nk.

Bricost-acToTHOE RENETETENEHOE HENPAKEHNE HAMEDRHT BRICOROYACTOTHRM BONETMETIOM W MO BTODOMY Ka-
HAMY EOHTRDNARYHT UMEREOBEM 3aN0MAHAKWEM coudnnorpaior. Ecid 8 pROS CNY4A8E WONbITATENEHBLIK COpaasy,
HE BHAEH [HENDHMER, PECNONOMEHHEIR B KNKMITHHECKDN KaMepa), T0 B LEMAX KOHTHONA BHEWHAX NDUABNSEHAR Npa-
GoA WK MOpEHWA OyTA NEHMEHAT BRGE0EaMapy. MoneTaTensHef TOK HOHTRONHDYRT [PETMCT IMEYHT ] KOMTEHTER0M
nocpegcTeos WeHs |[EEE 488, CHamatayscros pacnonoHeaHHe BCNETETEN6HEE USNER YOTAHR0EEN NPagCcTaensHD Ha
pHcyHee DA [5) w [B].
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JrA woneTasra ofpas3nose 3738 TEXHONOTMA HE NPEQCTASNRAET CNOMHOCTH, BHOSCHEMEPE TAKME Q387 BoAMUMHOCTE
grayaEnsHorD anpegensduA YN, Oguako, sak NPEEing, OHa HE NDIBONAET NOETOPMTE 3NEETPAHECHMY MIMEPEHA, TaK KBE
NOPOF HYBECTEMTENBHOCTH 3TOR TEXHONOMMKE EEE DY BRICOKOHACTOTHOM HANPRKEHUH O4HEHE HRaok Mpumerenne doro-
yMHOEEWER TRyEr (F3EY) anA parmcTpaure CEETOELIX 3MACCHA ¥PATHOSMEMEHHGMD ToRE 0EPA3LA NOSBONRET NOMy-HTE
NPEEPECHYE YYBCTRMTENEHOCT: MIT-pEIMCTRETORA, HD HE NO3BCNRET NROM3B0AKNTE KANWDpoasy amnnuTyge “. Tew He
MaHsE NpiseHedae D3 8 ayecTes TpUITEPE OCUMNNOTREda 08687 PEIYNETAT IHEHHTENEHROMD YWITPHLWEHWA PEFHCTRALMA
T, nockaney NO3BONAET BEMOYATE PEHBLLE SNEKTPHHECEMY TOMHKOE (BONNECKOE).

0.2.2.2 TpedyuamscA NONoGa NPONYEKEHKA MENBITATENEHOM: ToXa

B cnegyiollen OuSHEE MCsTETENEHEA TOK AMEST 1-1 yPOBEHE HHEKIHACTOTHOR NEDEXOIHONA XapaETEPACTHARH [Xa3-
paktapuciiga FT, ), nomy-anluencs Npw HueHER SEcToTe cpesd, pashoi 0, » sepeden sactote cpesa (3 b} [, 4o co-

CTEAFAET NONOCY NEOmyCEaHMA.-
T
/j/

2 3 4 b & 7

i

©
®
&

8 10 f 12

4 = HCTOUAMME WCABHTATENSHOND Hanpaxenss, 2 — sOHOEMCATOp CEAsH; 3 — Qenurents HAanpRssdes, 4 — BCNETaTensH we
pbpasey; S HNHMATHNECEAR KaREpa; G WIMEE rENERBA wenenanc /) 7 BEEEnkEMEpa; EO M L H T
3 L poROl JAMGMARADWHA prunnnorpal, 79 — nanpodson denatg; 11 IAWATE AT NEpEHANPAREHEE: T2 — WMoERTDP

FPutyHok D4 — Cresma iineITaransHon wemm [5] u (5]

FacomorpeHie o y4erom 3GesTa HENWYMA BOIMOEHOR TOURH PEIOHEHES N HA3X0W 4a0CT0TH CRE3E WoNE TaTa k-
HoM Toxa NpegoTaenasa 8 D.2.2.3.

0.2.2.2.1 MuHimansHanA nonota NPonysKaHyA paspelleHA Curdiana uanynsca M

JnA BECOKOYACTOTHEX WONBITETENEHBL HANPRMEHWA MOHET D Te OXNO38ME BEICOKAR YE0TOTA NOBTOPREMOCTH
nunynecos Y. ChegosarensHo, paspawaHe SBSMHD QN8 MCRNEHEHNE HanoHaHwA vunynscos M. AnR arom smomeT
BeITh MPWMEHEHD TONBED M3MERHTENEHOS oEOPYA0BAHKE, HA3REAEMAES AWHPORENONDEHEM [23). Taxuwe oBpazon,
onR perectpagur SN obel4H0 NPRMEHRKDT WHPOKSNONOCHER ocuinnorpad. CnomHo Onpagennte TOYHDE 3HEYEHHE
NOMBCE NPONYCESHWA MCARITETENLHT Tokd. [ne OTpeska © YacTtorod nonelifatensHorn Hanpayedws 100 «My e no-
BEOXHOCTHRIY 23830pax ODpaIyvWLIAascs YacToTa uMnynecos 40 cocraensar oo 1 MMy Ons cosossHbIE NUMHEA [25],
rge MM someT NnpoMceoarTe QOHOBEPEMEHHD B HECKONBEMY MECTAX, MOXET HAOMHKOaTLOR YacTora wmnynecas S0,
npese wanwan 10 M.

B mopROks HORMOYSHWA HANDHEHWA WMNYNLC0E MAHMMANEHER NONOCE MPONYEKAHWA Masmepresor Toxa Y qomse-
Ha DbITh HE YHE HACTOTH MMnynsoos Y. 3ot Toefyam=i atoonioTHEIR MUHHMYM HE 0387 BOIMOHHDETA BOCNDOH3RE0E-
HWA BONHB! WMmynecos 4
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a) o1 0.2 0.3 0.4 0.5 CI:E o,¥ u.d 1= 1.0 1.1 1,2

f. raxz
o= =IMu +—f=54M &—7{=10MU

Pucymox D05 — Xapakrapuctied mnynecos 4 4nA rapadTHposaHHoR 4actoTe 2 MU npe paann+Hon BepxHain
MECTOTE CpE2a § MCNLTATenEHOrD TUKE; 38tk BRIKHEHE! [3] ¢ [E]

DHLIMHG 4NA BEQRHER HA0TOTE CPedd {, WCNLITATENEHOND TOKE QOCTATOYHO NRTAKDETHOM JHSHEHAA HBCTOTEl HM-
mymbcos 4. 370 yonoees BMECTE C ADYTIMHE NEAKMSPEMY BEQCHEND 3HAYSHER HACTOT CPE3a NPEgcTEENEHE HA prcyHxe D5
LA NPEgNonardesMol HaomoTel iumynecos S0 2 MMy, OnA ynpoweHnA Coenaqdo QonyeHHE HENaHWA TONBRD NONoTHa-
TEMbBHEX WMnynecos |

FT0 COOTHOWSEHNE Taea oDecne4reaeT OboCHOSaHHYE NONOCY NEOMYCKEHKA B PRADHE Y3CTOTH BOZ0SWOTENA No-
nocosora GunsTpE A LOpOWER Yy BETENTENEHOCTH deTerTopd Y. MNpyaMep. npuBssHHEIR HE prcyHxe 0.5, otHoBad Ha
MPUMEHERHA TREXYDOBHESOD NONCCOBOM HUNeTpa ¢ YactoTtod L. = § MMy,

0.2.2.2.2 MuHuansHaA Nnonoce NponycKaHnis NS aHandaos amnynecos S

B nopAgks aHaneIa MeTodHMES cardang Sl v nposegsHus HEROTODLE BHANMMI0E QIOpME ¥ PAIMERa NOnacTan,
ABNAKWAMECH WETEHHAEOR YT, Tpebyerch Gones WWpoxar nonaca nponycEadnA. B ciyvsas YN tena «Sirsamer-ikes
BpesaHEM HApatTadeA = 1 e [26] ans pEArPOREHHAA HE MMNYNLE SOMEHE BbiTe HEOBXOOWMME NONOCE NPONYCEEHUA Ha
ypopHe T [T,

Taxas WWpOoKSA NoNoca NponyckEaHes obsqmso worst Beite nanyyHeHd TonNLHO BEOERCHANBHEMKH TORDEEMK LIENSMA, T. 8.
B natoparapsHblx yonoersx [28] v [Z7]. Npo coBacTHOM PECIONoHEEHAN AEMEHTOS NONOGE NPONYCKaHA Ha ypoeHe 50 MMy,
FIEMKD gocTdsanes. Tamam obpason, marmmss 0 ¢ o4eHe KOpOTENM BREMaHEM HRAPSCTHHAA MOMET DLITh BOCNPOVIBENEH C BpE-
MEHESM HEPACTEHAR NPHENM3MTENEHD T HO. JT0M0 QOCTATOHMD QNA YOTEHOEMEHAA paanudil Mmesdy M rena aStreamer-likes
(THMEHHGS BpemMA HapacTadua 1 He) u YN rena o Towrsend-lkes (Tanrye0e Bpewys rapacTandn 20 Ho) [26].

0.2 2.3 OnpenansHde paiMepos HCNbITITENEHONA EEnd

CoooTeeToTEY WSS DNPEAENEHAE DEIMEDOE JOmKHD abecnaqnTe nIbexaHes HanoHeHHR uMnynecos Y ¥ gormeHo
NAzEONATE NPCELOWTE HERATORBIA BHAMKE doprsl BonHE: 4.

0.2 2 3.1 AHENW:E MCNETaTenkHon usny i

KoaxcuaneHee Leny NPHMEHADTOR ToNsRD ans nafoparopHex SECNepuMeEHTOE M HE DACCKMATDHBIMTURA B SAHHDM
KOHTERCTE. MENBITYEMEE LUENW, COCTOALLWME W3 COBMECTHD COBOMHEHHEN anemaedTos (RLC), moryT Beits npegcTasnaHe
AHEWEANEHTHOH LEMEH:, NPHBESEHHON HA proyHea DUE [5].

MHOYKTHEHEE SOMIDHEHTE [MHOYKTHEHOOTE NPOBOOHBKOE Ly, MHAYETHEHOCTH MCTOYHNKS Lo W KDHESHCETORE CaAan
L) veneirarenedon genn 4N 8 OCHOBHOM HE JONMHL MCENKHETECR M3 PECCMOTPEHMA. COBMETTHD G EMEDTTHBIMKA KOM-
MNOHEHTEMA (EDHOEHCAT0R CARAW &, 8MEOCTE MonbiTyamoro abpaaya ) momeT 0DpazdeaTecs TOMKS PEI0HAHCE B Nape-
AONHOE XERSETERWUSTMES MCnbTaTensHorn Toka M1, orazwsarwan Gonbuwsss BEnMAHKE HA NOETOPEHWE MMnyneooe ML Mz
ATOrS ChegyeT DoNeLas BEPOATHOCTE NORENEHMA aNepWIgHYEcEoR OTESTHOR PEEKLHNA MCNETaTENEHON TS BRILLE TOHER
HACTOTEE OTCRHEH £
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Pucyror 0.6 — 3#BMEENEHTHAR UENE WENBITEHKWE Toxka YT o obwmmg 3nemesTamn

0.2.2.3.2 MeTtosHer HanprRsedeA YT B cpasHaHMK © MCTOYHMEOM Toka i

Haubonse nooxo0sWed MOOEns MCTOYHMES Mamynscos YT npegorasnaarcs HoToqHEE Toxa. B nopaore npumMeHe-
HWA HACTORWErD CTAHQAPTE Ong KuonstadeA YT 23] one kansbpoBma MCNBITATENEHOM TOHE MOUKET NPMMEHATELR MOTON-
HWK HanpR#eHaR. Moser BeTe BUOHD, 4T0 NepexoqHan 3EPAKTepCTARS UCNEITATansEHOM Toka MM B ocHOBHOM 238K08T
OT WMNYNBCOR MCTO4HEES MM, NPWMEHaEHHD ONR EannBpos.

Ha proypxe 07, 8 MCRONLI0EEH MCTOMHWE BMNYNBCHOMD HANPAMEHWA YT, HOTODEIA HE SONYCHEET NPACYLLAX
NOBTOREHMA cyurdana SN Ecne 8 TOR #8 CEMOA HCNBITATENEHOW LBENW NPAMEBHSETCH WMNYNBCHBIA WCTOMHAK Toka M
[esa. procydok 00T, B), 10 @My NPHCYLLA NEREXOOHLIE XESPaKTEpUCTHEA. Bonesg O0eTansHan WHEOpMAasHa o NepexoOHbx
LAPAKTEMMCTAKAY WCNRITATENEHOMD TOES MMESTCR B MCTOHHMER [5].

(i
17~

0 -_T ! ! | ! |

0 z 4 B 8 10 12 14 16 iB 20
o=, F=tL, e
| H:‘H'I'p'l'hl: H-I HOTUHHMED HanpRseres

Pucyrow 0.7, nect 1 — CpaskaHds NepexogHely: sapasTapHcTHE HEMETATENBHBE ToRGE Y npH wenons3oeanny
WMETOHHHMES WMNYNLCa HanpREeHrA M W soTodHEEE ammyneca Tosa
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md

b= Hmnynsc 4T socrouemvesa 1oxa

Purcydok DUV, nact 2

B nanbHaiwes Tonse0 HOTONHKE WMNYNLCHORD Toxa 40 moseT paccHarpusaTecs B NopRaks aGBecnedeHing cooT-
BETCTEY LM NEPeNOqHEY XBPSKTERHCTIE. KOHEUHD, 310 HE pEWEeT RoHNHETE B GNYy$ae, KOr0a anA xanvbpoekd Konki-
ratansHor Toxa YN NDUMSHABTCA CTAHOAPTHER WMOYNECHEIR MCTOUHKE HANpREHEEHWR [23].

0.2.2.3.3 Avanwz venetatensharo Taka I

MepExoaHBE EpELTEPACTHEN MCALITETENEHOM TOKE MOryT GeiTe NOOBEQRIHYTE SBHAMKIZY NPUMEHEHWEM 3HBWEHE-
AEHTHOR LENW, NPWEEZEHHOR Ha peoyHrs DG, 370 momeT Dwme CIENEHD CETEREM AHENMION WE MOQENHPOSaHMe
CHEMi, MCNONE3YR CODTEETCTEYRILWES NPOTPaMMHBos obacnaqdequa.

0.2.2.3.3.1 Catench aHanni

Ons McTodsdea vanynecHors Toxa i aHanys BeinonHASTGR NPHMEHSHMEM SMEDETHOMND SKEHBAMNGHTA LENK WEnLI-
ryemoro obpaaua (ow. pucyHox D.6). CpasHeres paani-Hblx BHAYKTHBHOCTER Lo 4NA BRMHCTEHAR NOCHRO008aTatbHE
PEOHAHCHEX H80TOT MOMHD NReHE0pedl. Ly @ Lo cOCTaBnRnT Ly, COoBMacTHo © Ly, 108 kodgeHcaTop cansa (G Bone-
WA MHOYKTHEHOCTH WNH MMEET NPOBOOHAEM Gonsluon CEMEHWA, OOWEA BHOYKTUEHOCTE L paBHa

L=L, +L. (D)
Brnenoctews oTHOWEHKA

Gy =G~ C; L

EMEDCTE HEMBITYEMOND 00pazua moseT GbiTh NEABNMaMTensHo paBsoR Gy CNeqoBETENLHD, SYRDEHTHEHER BMEDCTE HO-
TOYHHER WMKNYNBSHOM Toka YT pasna

(o
- (0.3}
C: 1 ':k
¥ pE3dHaHCHaR HacToTa paesd
1 B
fo= g D4
T an LG L

Ha npasmiea CHMEaHME STOM ROCNEN0BATENEHOM PEADHAHCHOMD TOKA MROMCKOOMT BEKIHOSMTENLHO 38 cuet [
MNanpasiiHbi Ro3EEUUWEHT O BRIMWCIAKT No dopmMyns

i {D.5)

4—__‘_1’.!
o] r-Ja
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OnA anepHOQHHECHOR PESKUNH NONPEB0HHEIA Ko rhMUMEHT DorseEH BhiTe DEBHEM

dz2 (DB
CnegoaarensHd. HHOYKTHEHOOTE A0NHH BuiTe orpasrHeHa carnacHo opryng
[
II_ e T _ [DT]

4

B atom cayyae sepaHRA HacTota cpead {, moxet Guits Npuinsesa K nonyyaemon npocron AC-Uensm cornacHa

dhoprayna ;

: 0.8
£ 26R_C R}

HyoiHAA “aCTOTA CREa PAaBHA HYNH.

0.2.2.3.3.2 CumtyNAUMA LiEMK

Baree geTankHeIl GHEMWE MCNBITATENEHOI TOKA BOSMOMEH YACTMHHON CAMYNALMER LUSNW, NDWMEHEHNEM NOOD-
pAWerD kopa (PSPICE) [28]. 31a TexHaNOritA MOKET TAERE NDUMEHATLER B RODAOKE NoNYYEHNA pE3YNETATOE, ONHCEHHBIX
g 0222 1. MNepaoHSHansHD 370 NPUMEHAKT ONS Toho, 4T00kE CUBHATE BNUARME PAIMEDS KOHISHCATODE CERIM HE Nepe-
XOOHES XAPEETERHCTHEN MCTBITATENEHOM TOXE.

D.2.2.3.4 BNvAHME KOHOEHCATIRE CEAZA HE NEPEXNOOHLIE XEPAKTEDMETHRM

i B
012

G0 { : |

0,06 | — i -
0 & 4 = g 10 12 14 & 18 20

o -0, +—UJC =10d &—UJ5 =108 & — U JG =100 e

PucyHox 0.8 — BxogHod cursan L) 1w A3MepRemMen curean U, 3aencalyws o7 eMEOCTH KOHOSHCATOpa caraw Gy,
(aMEOCTE HenbiTyamorn obpaaga Cg = 10 mib) [5]

EndsHie paive pa KoHGEHCETORE CeRaM [, Ha MEpaXcOHLIE XEPasTapMCTHEY, NoXa3aHH0e Ha proyHse D08 [5], Acka
OBMCHCTOUDYET, HTO 3TO ANMAHWE D4EH: DEZK0E M HTO MENES SMROCTH KDHASHCATOPOE CBAZH. CDEEHUMEIE C @MEOCTED Oy
HEnbImyamorn obpaiga, se npramnamel [29].

MMAanEHLEEME KOHOSHCATOPE CEAIM CHAREIOT MIMEDREMEIR CHIHAN, YTO QOMHD BbiTe YETeHD npk sarmbposee. Tam
HE MEHEE YYBCTEMTENLHOC TS MCNBITETENEHOND Toka MTT Takks Byaer cHusteda. Opyrod npodnamod NRDMMEHSHNE ManaHs-
KM EOHOSHCETOPOE ABNAETCA BhIGENEHME MaMepRamorn ovrHana. Mz pecydesa D suoHD, YT0 MAHAMENSHER BMEDETE
HaXaaWTCR Ha ypoese O = & MNpagno-tarensHan eqsocTe O 2 1006,

Heobragumos aHEYEHNE EMEDETH ONA KOHGEHCATOPE CEASH DONBLUE 3TOM IHTYSHMA, 1 OMEDCTE MOKRET BhiTe CHIA-
HEHA ANA aNapHOIHYSCEOR DESHLWH KCNEITATaNLHOM Toxa [os. dhopryny (D7) D02 2. 3.3.1)

370 HEe ABNASTCH TEOPETWHECKAM BELXHAM NPESENDM DEIMEDE KOHOSHCATOPE CBA3M, Ha npakTire O MomeT DeiTh
OFPEHHYEH HECTEDA PESKUMER MCTOHHMED HEMPAKEHWA, CoODEHHD NDM BEECHWK YBCTOTAX MONE TATENLHOMND HAMPRMEHAA .
ara cneuwthiHeas npobnema onncada b [25]. Heromopee NpasTHHeEcEE 3HESEHIR NpBsnads & Tabnuue 0.1,

0.3 Mpumepkl pe3ynsETAaTOR KCNBITAHKA

MHOMECTED HOMMOHEHTOE GNA HUKOBOMETHOM 000pYI0BaHNA MOryT BeiTh MONLITEHE G NPHMEHSEHAEM BRICORD-
HACTOTHOM MOMETETENLHON HENpAEHWA. BONLWaEn YaoTe SaHHLN SEMNASTGA KOMMEp-EcEDd nedhoprausen, HeroTopea
OCHOSHBIE DEayMLTaTE MYENERYHTCA OTHRRITG [30] M npeSCTaENEHLl B HACTORLLEM CTAHOEpTa.
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Kak snano vz pucysxa 0.9 [30], ona onTpoHos MoxeT BhiTe CYWSCTESHHD CHLHEHD HanpAsaHns M. Ewe Gonee
BEMHEIM ABMASTCR PEIKOE CHUMEHWE HANPAMERHOCTA MM 0 CHUCHEHHEN YECTOTEl HANPRMEHKHE, HOTOPOE NPHBOOWT &
YREIBLMARHO BRICOKOMY CTRECCOBOMY BOZOSACTEND HA KIDMALHK.

Ona wnyrscHsE TR2HCEORMATOROR BAXHEIM ENWADWKM hakTOpoM AENSETCH YACTOTE HaNpsHeHua. 3a cuer yee-
FIMEHHA YBCTOTE BRIWE NPOMENLNSHHDA $ARAKTERACTHEN ST CYLWBCTBSHHD CHUAETCA. KBK nokazaqo Ha pucysse D0
[30], Hanpsxarne Haqana YN crwaeton. Matenonarocts YT He ocoSeHHD BLICORE, HO YSCTOTE NUSTOPEHKA WMMYNLCOR
YT eoapacTasT NponopUACHANREHOD HENBITETENEHOA YBCTOTE, 4T NPUEDOMT K yESNWHEHWID NOTEHUKENE DErpananHin.

U (nedcTeyiouse sHAqeHe), kB g. nk
3.0 ; 500
f .'
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e — HanpRmi e wawana | & — HATRAMGHRS JATYXAHER MM T — WurasonpseT M
Pucyhor D08 — Monelitadde W onmpods NpY BRcoxoHacTOTHOM HanpamseHad [30]
U nescrepowees ana-enne), kB g, n¥
20 1000
R
16 ! { 200
| | I“-.; |
13 | ! : B0
0.8 ' ///|K\ ' - 400
I ,.-"" i
04 - | ! 200
ﬂ § I 1 1 il : El
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# — Hanpaedne pavana il & — Hanpexasme JaTyaHeaR Hi I3 — MHTAHCHBHCETE YT

Puoyrar 010 — Menwaranse M0 aunynecHeIxE TOSHCOEROpMAaTOPOE; BAHRHAE Y3aCTO e Hanpsoesaa [34]
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DA NoKpETEz NEYETHEX NN8T HEONALMOHHEES XRSpEKTERWCTHEY HE TEE CHABHD JEBMCHME! OT YaOTOTE HAMPRMKEHNA .
Kar BagHS Mz prcyHea D11, gns npossnHEEDS DE3HLX BHADE ¥OHRMMyPEUAR HEYAMNBHOE HARPAXEHKE YT Snerda CHKE-
BTCH O POCTOM 4ACTOThl HEMPAXEHAA. TEM HE MEHES MDK BECOK0A MHTEHCHEHOCTA M W BRICONOH HRCTOTE HANDAXEHKA
MOHHO CHAOETE TONEED HPSTHOBDEMEHHYH yoTarHuBeocTe K HIT. Cnepoparenssd, sscknos wineitaqde YN, roropos obers-
HO CHMTASTOR HEDEIPYLLSHIWAK, MOMET CEpREIH0D MOBPEONTE MCNTYEMLIA obpaisy.

HepoTopes BLIBOOE O EMIHEHHDM LAKNE | H30NUDYELHE Nnedox 8 cnyyas YT npy Bscono4acTaTHoM HaNpAMEHEA
MaryT Beime namy-9eHb M3 preysra D012 [27] HeckoTps Ha 10 4T0 HANPDRMEHWE ToNeX0 HA 10 % BpilE HEYENLHOM HAMNPS-
HEHMA ML AaHEHHRIA LHED MEcHET Beite 8 npagenax 1 MEH 1M MEHES. TaK 9T0 SaHHEIA Dpa3sy He MOMET BRI paTh
OA#E MEHYTHOM B0308ACTEMA BRICORDSONETHOM BRICOKDAHECTOTHOMND MCMETATENEH0T HANPAREHWA.
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Pucyrok 0.1 — Menoitasme 4N nokpeiteix nesatHex mnat; U, d = 0,2 e [30]
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Pucymox 012 — HnzHeHHEIR YrEN FRPOBE0O0E, NOXEEITER 3MANLID (BMTEIE N30k ), CTPSCoOEOS BO308RETENE
wanpasasnen Ha 10 % Beiwe HESENEHoND HEanPR*SHMA M [31]
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Mpunowexne E
(Cmpaeo4YHoe)}

CTpeccoBLIo BOIOSHCTENA HA MIOMNALWK BLICOKOYACTOTHEIMKA
HECHHYCOWAAN LHLIMKA HAMDAREHAA KA

E.1 Uenkt HAcTOAWEND NPHRGHEEHHA

E HacToswaM CTEHOADTE PACCMATOWBEMITCR BOROSHCTEWE CHMHYCOMOSMEHER BERICOKOHACTOTHEIE HENDAKEHWEA, Ho-
METAHWE WAOMFALHA 1 ONPESENEHUE PEZMADO0E, MCXOOR W3 3T0M0 BOIREACTERA. BO MHGMAX NPEETHHECHAE CNYy-a8% peans-
HbIE BOASERCTEYKIUME HAMDAMEHWMA QENess HE BCarnd CHHYCOMIaN:H. [MepruogH-ecime myNecagne G GonBiUnmM Morase-
HHEM DOpMEl CHHYSOAOE! MOMYT BCTREHATECA BO MHOMMY SMEKTROYCTAHOEXSY.

B aram criy4ase HeoOxoowmsl SHCTOTHEH SHAN®E dopmbl BONHB MMIOYNECE W MOEHTADWESUEA YaCT0T COHOBHEX
COCTREMARILLME CHAHYCOMO

Corsp LA BHAMNE HE yYlThiEasT sdudbest BRUAHKE opMEl BOMNHES HEMPRESHNA HE DECNPE0ENEHEE HBNPRMEHNR
HE HIOARUAK GEMOToR

E.2 YacToTHLIA aHannz

Ha pcyHiax E.1—E 8 npagcraaneHs) 4SCTOTHESE AHENKAB DEIMOIMHECHME HMNYNBCGE HENprReHns. Ha puoysag B
1 E.2 CMMETDW-HAR NPAMDYTONEHAR HODME BONHBl SHAMNMIMPYETSA TOMBKD ONA UEnal cpapHedHrA. Ha proyqrax E.3 w
E.4 arannanpyeTtcs Donee npakTyHecsHi chy=an, eanTeii vz IEC B0GE4-1. mamenanve 2. 37a dopma sanHel Takse nped-
CTHZNEHS HE PUCyHES 4.

B ofounx cny4andy B COOTRETCTAME © PHCYHEAMHE E.2 1 E4 B cnexTpe A0MAHNDYET OCHOEHEA Y4acTora. CooTHMUEHHE
MEROY OCHOBHOR 1 Banee BaMHOR TPETESH FTEDMOHHEDA HE CHNEHD MEHRETCR NPH NepepEryNapoBaHnE.

SO TAKME BESpHD, BCAW B CODTESTCTEMN © DUCYHEAMA E.5 » E.6 noraseHme hopisl BONHL BHANOHYHEIM NEDSDETY-
NUPDEIHKWEM NPSONCNREETCH, KEK Ha pucyHre B3, B s1om crysas TRETEA rApMOHKES JRE CHWHEESTOR, HD WI-38 SEEATOR
¥ OOMHHAZUATOR rapreorny sactora 1 MMy cywsacTeeHHO NOBLIWEETERA.

Oaxe acni BsDpoc IHaYATENSHD YBENMHWESSTCA, KAK BWOHD HA PUCYHERX ¥ W B, peaynsrar ogud v o1 me. Cnegyer
CTMETHTE, 4T0 3TOT NPMMED HA NPESTHRE PEOKD BETREYEETOA.

B cragtps HacTor SOMEHHpPYET DOHOEHSR YacToTa. CooTHOWSHHE MEROY GOHOBHON HACTOTON W TPETEER FEpDMO-
HHEDHA HE CHNBHY MEHAETCA NPW Nepeparymvposasue. NMostomy NPpeScTaEnAETcoH BOIMOEHEM NPOSKTHROSAHRE M WENLI-
TEHHE TEERS0W MIONALKA NPOS0SMTE NEM OCHOBHOR [GOMMHMEYIOWER) YRCTOTE MMIYNLEES HENPDRXEHWA. B gononHeHue
MHEIE0E SHEYWEHNS HECHMHYCOMOENEHOM HENPFoHEHNA PECCMaBTPHBRETCA B CERIN © HAGCTROWMEOE SMAMMTYON GOHOBHOR
BOMHE 3THR MMEOELIM IHEHEHHEM,

Hanpsmenes, B
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PucyHok E. 1 — MNeprodH4acknie MMNynbckl HENPRAEHAA, NPAMOYTONEHAR SOpME BONHEI
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Proyrox E.2 — MNeprogwHesis HMnynecs HSNprREaHns, TPRMOyransHan Gopma BonHel, BHAMH3 CNEXTPA ~“acToT
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PucyHor E.3 — MepragHackne MMnynbChl HENPAKEHNA, NEAMOYTONEHAR hOopME BONHEI © BENNECEAEMK (C6. prcyHar 4]
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