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NpeaucnoBue

Llenn, ocHOBHbIe MPUHLMNBLI U MOPSAOK NpoBeAeHUA paboT No MeXrocyaapcTBEHHOW cTaHAapTM3aunm
yctaHosneHsl MOCT 1.0—92 «MexrocyaapcTBeHHasa cucteMa craHgaptusaumn. OCHOBHbIE MNOMOXEHUS» WU
FOCT 1.2—2009 «MexrocygapcTseHHasi cucteMa ctaHgapTusauun. CtaHaapTel MeXrocyaapcTBeHHbIe, MpaBuna
1 pekoMeHaaLIMK1 No MEeXXrocyAapcTBeHHOU cTaHaapTu3aumu. Mpaevna paspaboTku, NPpUHATANA, NpUMeHeHus, 06-
HOBEHUS U OTMEHbI»

CBegeHus o cTraHaapTe

1 MOArOTOBIEH O6LecTBOM € OrpaHU4eHHO OTBETCTBEHHOCTLIO «Bcepoccuiicknin HayuHo-uccneno-
BaTeSTbCKUIA 1 KOHCTPYKTOPCKO-TEXHOMOMMYECKUIN UHCTUTYT HU3KoBorbTHOW annapatypsel (OO0 «BHUWanekTpoan-
napar»)

2 BHECEH ®epaepanbHbIM areHTCTBOM MO TEXHUHECKOMY PEerynnupoBaHuio U METPoSiornm

3 MNPUHAT MexrocyaapcTBeHHbIM COBETOM M0 CTaHAapTU3aLmMn, MeTporiorim u ceptudpmkaumm (NpoTokon
oT 24 masa 2012 1. Ne 41)

3a NpuHATUE CTaHOapTa NporosiocoBaru:

KpaTkoe HaumeHoBaHWe CTpaHbl Kop ctpanbl CokpallieHHoe HauMeHoBaHue
no MK (MCO 3166) 004—97 no MK (MCO 3166) 004—97 HaLMOHANBHOrO OpraHa fno craHaapTu3auuu
AsepbaiigxaH AZ AscTtaHgapTt
ApmeHus AV MunakoHomuku Pecriy6nukm ApmeHust
Benapycb BY loccraHpapT Pecnybnukm benapycb
KbipreiactaH KG Kbipreiactangapt
Mongoea MD Monpgosa-Ctangapt
Pocewiickas depepauus RU Poccrangapt
Y3b6ekuctaH uz YacraHpgapt

4 Mpukasom PefepanbHOro areHTCTBa Mo TEXHUHECKOMY peryniupoBaHuio U MeTponorum ot 15 Hosbps
2012r1. Ne 859-cT mexrocyaapcTeHHbl ctaHaapT MFOCT 31604—2012 (IEC 61545:1996) BBeaeH B AeCTBUE B
KauyecTBe HauunoHarnbHoro ctaHgapTa Poccuiickon ®egepaunn ¢ 1 aHsapa 2014 r.

5 Hacroswwuin ctaHaapT MoamuumMpoBaH No 0THOLLEHWIO K MexayHapoaHoMy ctaHaapTy IEC 61545:1996
Connecting devices — Devices for the connection of aluminium conductors in clamping units of any material and
copper conductors in aluminium bodied clamping units (CoeguHuTenbHblE YCTPOUCTBA. YCTpoCTBa ANs Npucoe-
AVHEHWS antoMUHUEBLIX MPOBOAHUKOB K 3axkumam u3 ntoboro matepuana v MeaHblX NPOBOAHWUKOB K 3aXKUMaM U3
antoMUHUEBEIX CN1aBOB).

CreneHb cooTBeTCTBUA — MoanduumposaH (MOD).

Cranpgapt nogrotoBrieH Ha ocHose npumeHeHnst FTOCT P 51701—2000 (M3K 61454—96)

6 BBEJEH BINEPBbLIE

YHgbopmayusi 06 usMeHeHUSIX K HacmosiuemMy crmaHOapmy rybiiuKyemcs 8 exe200Ho0 u3dagaeMom UHGHOp-
MayuoHHOM yKkasamerie «HayuoHarkbHbie cmaHdapmbl», @ MeKcm U3MeHeHUU U rornpasoK — 8 eXeMecsIdHO
usdasaeMoM UHGhopMaUUOHHOM yKasamere «HayuoraneHbele cmaHOapmel». B cnyyae nepecmompa (3ameHbi)
WU OmMeHs! Hacmosiuie2o cmardapma coomeemcemeyrouee yeedomiieHue bydem or1ybriUKO8aHO 8 eXeMecsy-
Ho uzBasaeMoM UHGbopMaUUOHHOM yKazamene «HayuoHanbHble cmaHGapmel». Coomeememsyiolas UHghop-
mayusi, yeeGoMITeHUE U meKCMbI pasMeLaromcesi makke 8 UHGhopMalyUOHHOU cucmeme obuiezo rofib308aHus —
Ha ogbuyuarnsHoM calime ®edepanbHO20 aeeHMCMea 10 MEXHUYECKOMY peayiuposaHUro U Memporioauu 8 cemu
UHmepHem

© CrangaptuHdopm, 2013

B Poccuiickoi Peaepalinn HacTOSALLMIA CTaHAapT He MOXET OblTb MOMHOCTLIO UM YaCTUYHO BOCTIPOM3Be-
AeH, TMPaXKUPOBaH U pacripoCcTpaHeH B kayecTse oduLansHoro usgaHus 6es paspelueHus deaeparbHOro areHT-
CTBa MO TEXHUYECKOMY PeryrMpoBaHunio 1 MeTponorum
Il
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M E X TTOCVY AP CTUBETUHHUB # C TAHIODAPT

CoeaUHUTeNbHbIE YCTPOUCTBA

YCTPOUCTBA AJ151 NPUCOEQUHEHUSA ANIOMUHUEBbLIX MPOBOAHUKOB K 3AXKUMAM
U3 NOBOro MATEPUANA UMEAHBLIX NPOBOAHUKOB K 3AXKUMAM
U3 AnNIOMUHUEBDBIX CIJTABOB

O6uwue TpeboBaHUA U MeTOAbI UCTILITAHUNA

Connecting devices. Devices for the connection of aluminium conductors in clamping units of any material
and copper conductors in aluminium bodied clamping units. General requirements and methods of tests

NaTta BBegeHns — 2014—01—01

1 O6nacTb NnpuMeHeHus

HacTrosiuii cTaHgapT pacnpocTpaHsAeTCsl Ha BUHTOBbIE M 6E3BUHTOBLIE KOHTAKTHLIE 3aXKUMbI COeAUHUTENb-
HbIX YCTPOICTB 13 Ntoboro MaTepuana, BeiNOSHEHHbIX Kak 3a0AHO € NPUBopOM, Tak U BCTPOEHHLIMU B Npubop
(Aanee — 3axumel), NpegHasHavYeHHble AN NPUcCoeauHEeHUs antoMUHUEBBIX NPOBOAHUKOB 6e3 cneuuansHoM
NoAroTOBKA (C U30NUMPOBAHHBLIMUA UM HEW3OIMPOBAHHBIMU KOHLIAMU), NITAKUPOBAHHLIX MeAblo (B COOTBETCTBUM
c IEC 228 [1]), eCTKWX (0AHO- U MHOTOXMUITbHbBIX), HOMUHAMNBHBLIM ceyeHnem oT 2,5 ao 50 MMZ BKIIOYNTENBHO 1
3KBUBANEHTHbIX NpoBoaHMKkoB AWG Ha HoMUHaneHoe nepemeHHoe HanpsbkeHue ao 1000 B yactotel 4o 1000 'y,
BKITHOUMTENBHO N MOCTOsAHHOE HanpsbkeHne ao 1500 B.

CTtaHaapT pacnpocTpaHsieTCsl TakKe Ha 3aXK1Mbl C KOPMyCOM U3 antoMUHUEBLIX CTUTABOB A4S pucoeanHe-
HUS1 KECTKUX (OAHO- U MHOMOXUITbHBIX) M TMBKMX MeaHbIX NPOBOAHMKOB (B cooTBeTCTBUU ¢ IEC 228 [1]) HOMUHanb-
HbIM ceyeHneM oT 0,5 4o 35 MM? BKITHOUMTENbHO 1 3KBUBANEHTHBIX nposogHukos AWG.

CraHgapT cogepXuT rnaBHbIM 06pasoM MUHMMAaNbHbIEe TPeBoBaHUSA K 0GXMMHbBIM 3fIeMeHTaM Ans coeauHn-
TerbHbIX YCTPOWCTB.

CraHgapT He pacnpocTpaHsieTcsl Ha 3aXWUMbI:

- NIpMcoeanHsieMble MeTo4oM oBXaTus, Nakkor TBepAbIM U MSATKAM NPUMNosiMK, CBApKOA;

- U1cbpOBLIX UMW CUrHAMBHbIX Lieneid;

- C MMOCKUMMU WThIpEBLIMU coeguHuUTensiMu (okoHuesaTensimu) no FOCT IEC 61210;

- obecrieyvBaroLLe NPSIMOA KOHTAKT C XXUIOI NPOBOAHMKA NyTEM NpokanbiBaHus usonsumn, no FTOCT 31195.2.3;

- TpebytoLime CKpYUMBAHWS XU CoeaMHAEMbIX NPOBOAHMKOB, HAMPUMeEp CO CKPYYEHHbIMU CTbIKaMi Mo
MOCT IEC 60998-2-4.

MpumedyaHune— TpeboBaHWsA K TMOKUM aniOMUHWEBBLIM NMPOBOAHMKAM MOCIe OCBOEHUS UX MPOMbILLITEHHOTO
n3roToBrneHus GyayT BKIOYEHbI B HACTOSIWMI CTaHaapT.

TpeboBaHNA HACTOALLLETo CTaHAAapTa ABMSATCA 06A3aTeNbHLIMU.

B cTaHgapTe MeToAbl UCTbITaHUIA BblAeneHbl — KypCUBOM, MOSICHEHWS U AOTIONTHEHUS — NETUTOM.

JononHeHus1, yumTbiBatoLLme NoTpeGHOCTM SKOHOMIMK CTPaH YNOMSIHYTLIX B MPeaVCOBUN Kak NMporonoco-
BaBLUMWX 3@ NPWHSATNE MEXrocyaapCTBEHHOrO cTaHdapTa, NpMBEeAeHb! B NpunoxeHnn K.

2 HopmaTuBHbIe CCbINKKU

B HacToslLLeM cTaHAapTe UCNoNb30BaHbl CCbINKW Ha cneayroLLmne MexXrocyapCcTBeHHbIe cTaHaapTbI:

FOCT 8724—2002 OcHoBHbIe HOPMbI B3anMo3ameHseMocTU. Peabba MeTpuyeckas. QuameTpsl 1 waru

FOCT 22483—2012 >Kunbl TokonpoeoasLLMe MegHble U antoM1uHueBble Ans kabeneit, NPoBOAOB 1 LLHYPOB.
OcHoBHble MapameTpbl. TexHudeckme TpeboBaHus

FOCT 31195.1—2012 (IEC 60998-1:1990) CoeanHWUTENbHbIE YCTPONCTBA A151 HU3KOBOMBTHbIX Lieneit 6bITo-
BOrO W aHanorMyHoro HasHaveHus. Yactb 1. Obwne TpeboBaHus

W3panne ocmunansHoe
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MOCT 31195.2.1—2012 ( IEC 60998-2-1:1990) CoeanHUTENbHbIE YCTPOWCTBA ANA HU3KOBOMNLTHLIX Lienel
6bITOBOrO 1 aHanorMuyHoro HasHadeHus. Yactb 2-1. YactHble TpeboBaHWsa 4na coeauHUTENbHLIX YCTPOWCTB C
BUHTOBbLIMW 3aXKUMaMMU

MOCT 31195.2.3—2012 (IEC 60998-2-3:1991) CoeAnHUTENbHbIE YCTPOWCTBA ANSA HU3KOBONLTHLIX Lienen bbi-
TOBOTO M aHASIOMMYHOMO HasHaveHus. YacTb 2-3. [lononHuTenbHble TpeboBaHNA K KOHTaKTHBIM 3aXXUMaM, NpoKanbi-
BAIOLLMM U30MSLMI0 MeHbIX MPOBOAHWKOB ANA UX CoeaUHEHUs

FOCT IEC 60227-3—2011 Kabenu ¢ NONUBUHUNXNOPUAHON U30nsaLMen Ha HOMUHANBHOE HanpshkeHWe Ao
450/750 B BkntounTensHo. Kabenu 6e3 060no4ku 4na HeNOABUKHOW NPOKNaaku

IOCT IEC 60998-2-4—2011 CoeanHUTENbHBIE YCTPOUCTBA 151 HU3KOBONLTHLIX Lienein 6uiToBOro 1 aHano-
MMYHOro HasHauyeHus1. YacTHble TpeboBaHWA K YCTPONCTBAM A5l COeMHEHWUS NPOBOAHUKOB CKpYINBaHNEM

FOCT IEC 61210—2011 YcTponcTea NpucoeauHnNTeSbHble. 3aXXnmMbl Nnockue BbicTpocoeamHaeMble aAns
MeHbIX 3NeKTpuYecKMx NpoBogHUKoB. TpebosaHusa 6esonacHoCTU

Mpu™MeyaHwue— Npy NoNb30BaHUN HACTOAWMM CTAHOAPTOM LienecoobpasHo NpoBepuTb AEWCTBUE CCbINOY-
HbIX CTaHAapTOB MO ykKa3artenko <<Haum0Haanb|e CTaHgapThbl», COCTABNEHHOMY MO COCTOAHUIO Ha 1 AHBAPA TeKywero
roAa, U No COOTBETCTBYIOLUMM BbINMYCKaM MHGOPMALMOHHOIO ykasaTens 3a TeKylwmn rod. Ecnu ccuinovHbin ctaHaapT
3aMeHeH (M3MeHeH), TO Npu MoNb30BaHUW HACTOAWMM CTaHAAPTOM, CriefyeT PyKOBOACTBOBaTLCA 3aMEHSIIOWUM (M3Me-

HEHHbIM) CTAHAAPTOM. ECrn CChINOYHbIN CTaHAAPT OTMeHeH 6e3 3ameHbl, TO MOSIOKEHNE, B KOTOPOM [aHa CCbifka Ha
HErO, NPUMEHSIETCA B YaCTU, HE 3aTParvBaloWen 3Ty CCbINKY.

3 OnpegeneHusn

B HacTosilLem cTaHaapTe NPUMEHSIOT cneaytoLme TEPMUHBI.
3.1 3axxumMmHoMn (06xuMHON) anemMeHT: Mo MOCT 31193.1.

MpumeyaHwune— lNpumep 3axMMHOrO anNemeHTa NpuMBeaeH Ha pucyHke 1 u B npunoxexumn P.

3.2 3axum: Mo MOCT 31193.1.

3.3 coeauHuTenbHoe yctponcteo: Mo MOCT 31193.1.

3.4 BUHTOBOWM KOHTaKTHbIN 3a)kuM: Mo MOCT 31193.1.

3.4.1 TopueBoOi KOHTaKTHLIW 3axkum: Mo MOCT 31193.1.

MpumMedaHune— [pumepbl TOPLEBLIX KOHTAKTHLIX 32>KMMOB NpuBeAeHbl Ha pucyHkax P.3 n P4.

3.4.2 3axuM ¢ kpenexHon ronoskon: Mo MOCT 31193.2.1.

MpumeyaHue — MpuMepbl KOHTAKTHBIX 38KMMOB C KPENEXHOW ronoBKon NpuBeaeHsbl Ha pucyHkax P.1 n P.2.
3.4.3 3auUM ¢ KpenexHol rankon: Mo MOCT 31193.2.1.

MpumeyaHue— [puMep KOHTAKTHOTO 3aXXMMa C KPEMNEXHON ramkon npueeaeH Ha pucyHke P.2e.
3.4.4 3axum ¢ npwxuMHon nnactuHou: Mo MOCT 31193.2.1.

MpumeyaHUe—pumep KOHTAKTHOTO 3a)KMMa C MPWXXMMHON NaHKOW NpueegeH Ha pucyHkax P2 c, d.

3.4.5 konnayvkoBbIn 3aXUM: [0 HaLMOHaNbHbLIM cTaHAapTaM™® rocyAapcTB, YNOMSIHYThIX B MPeAnCcnoBun
KaK NporosiocoBaBLUNX 3a MPUHSTUE MEXTocy4apCTBEHHOro cTaHaapTa.

MpumeyaHwue— lMNpuMep KONMAYKOBOrO KOHTAKTHOTO 3a)Mma npuBegeH Ha pucyHke P.5.

3.5 6e3BMHTOBOW KOHTaKTHbIN 3a)kum: Mo MTOCT 31193.2.3.

MpumeyaHune— lpumepbl 6E3BMHTOBLIX KOHTAKTHBIX 32KMMOB NPUBEAEHb! Ha pucyHke P.6.

3.5.1 yHMBepcanbHbI KOHTaKTHbIN 3axuM: Mo TOCT 31193.2.3.

3.5.2 HeyHMBepcarnbHbIN KOHTaKTHbIN 3axxum: Mo TOCT 31193.2.3.

3.6 KOHTaKTHbIN 32)KUM C KOPMYCOM U3 anioMUHUEBbIX cnnaBoB: KOHTaKTHbIA 3aXKKUM, Y KOTOPOro oauH
anemeHT Unu 6onee, OCYLLECTBNSAOLWMNA MeXaHNYeCKyr YHKLNIO, U3roTOBIEH U3 arntoMUHUEBLIX CMNJ1aBOB.

3.7 HOMUHanbHaAa coegnHUTenbHada cnocobHocTb: [Mo FTOCT 31193.1.

n punMmevaHune — HomunHanbHas coegnHuTenbHas CrNocoBHOCTb SKBUBANeHTHa BEpXHeEMY npeaeny gnanasoHa
HOMMHanbHbIX ceveHun cornacHo |IEC 947-7-1 [2] wnu cooTBeTCTBYIOWEMY pasmepy no AWG.

3.8 HomuHanbHbIA ToK: Mo TOCT 31193.1.

3.9 Temnepatypa okpyxatowen cpeabl: o TOCT 31193.1.

3.10 npeBblweHue Temnepartypsbl: Mo FTOCT 31193.1.

3.11 npoBogHUK Ge3 cneunanbHon nogrotoBku: Mo NOCT 31193.2.1.

* Ha 1epputopumn Poccuiickoi ®egepaumm gencreyet MTOCT P 51322.1—2011.
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3.12 npoBoOAHUK cO cneunanbHON NOAroToBKown: MpPoBOAHKK, KOHELL XMNbl KOTOPOro UMEET OUNYPHYHO
cdopMy (Hanpumep B B1Ae NeTesibkv) Ui cHaBXeH kaGenbHbIM HAKOHEYHUKOM.

3.13 o6paboTaHHbIN KOHTaKTHbIN y4acTOK NPOBoAHUKA: KOHTaKTHbIM y4acTOK NPOBOAHMKA, Ha KOTO-
POM C Hapy>XHOW NMOBEPXHOCTU XU yaaneHa okMCHaa NneHKa (HanpumMep MexaHU4eCcknum cnocobom) 1 (unu) Ha
KOTOPbIV HAHECEH 3aLUUTHbIA KoMMnayHA 47151 YMEHbLUEHUS KOPPO3UW U MOBLILLEHUA KavuecTBa COeaUHEHUS.

3.14 komneHcaTop: YCTpoOWCTBO, UCTIONb3yeMoe B UCNbITAaTENbHOW NeTne, YTobul obecnevnTs nonyyeHne
3KBUNOTEHLMANBHOW TOYKM (1 TOKA OAHOW 1 TOW XXe BENUYMHBI) B MHOFOXMIIbHOM NPOBOAHWKE 6e3 HexxenaTenbHo-
ro BMUSIHWS Ha TemnepaTypy NpoBoaH1Ka(0B).

3.15 aTanoHHbIN NpoBoAHUK: OTPe30K NPOBOAHKKA TOro Xe TUNa U pasMepa, YTo U NPOBOAHWK, NpUcoe-
OVHSIEMbIV K UCMbITATETbHOMY KOHTAKTHOMY 32)KMMY 1 BKITIOYEHHBIN B Ty XXe nocnegosarenbHylo Lenb. 3To no-
3BOSISIET ONpeaenUTL STaNoHHY TeMrnepaTypy 1, ecnv noTpebyeTcs, aTanoHHOe CONPoTUBIIEHUE.

3.16 koadpbuLmeHT ycTonumsoctu S: Mepa cTabunbHOCTU TeMnepaTypbl KOHTAKTHOIO 3aXXUMa B nNpoLec-
ce LMKITUYEeCcKOro UCMbITaHUs NMoj TOKOBOW Harpyskoi.

3.17 akBuBaneHTHble npoBoaHuku AWG: Mo FOCT 31193.1.

4 O6wme TpebGoBaHUA

3aX1MMbl 4OSKHBI MMETb KOHCTPYKLMIO, 0BecnevrBatoLLyto Npyu HopMaribHol paboTe HageXHble akcnnyaTa-
LUMOHHbIE XapaKTepUCTUKMN N He NpeacTaBnAoLLYH OnacHOCTb And I'IOTpeﬁl/ITeJ'IFI n Opr)KaEOLLI,eVI cpeabl.

Coomeemcmeaue rposepsirom npoeeOeHueM 8cex npednucaHHblx ucrneimadul

5 O6wme TpeGOBAHUA K UCNbITAHUAM

5.1 Ucnbimarusi 8 coomeememauu ¢ HacmosWUM cmaH3apmom 51811SIH0MCs1 MepuoOUYeCcKUMU.

5.2 3axumbl dormkHeI ydosnemeopsmes mpebosaHUaM K ucribimaHusiM coanacHo mabnuye 1. Mpu amom
ucnbimaHusamM rnodeepaatom omoesibHble KOMIIeKmel 06pasuos.

Tabnwuuya 1 — MNMocrnegoBaTtenbHOCTb UCTIBITAHWUIA KOHTAKTHBIX 3aXXMMOB

CeueHue nposonHMKa Homep komnnekta MyHKT cTanaapTa MocnepoBaTenbHOCTL
obpasuoB nCnbITaHU
1 111 BcraBnenne u 3axum npoeog-
HUKa
2 1.4 lMosTOpHOE MCNoONb3oBaHWE
11.5 McneiTanne Ha npeBbllWweHne
Temnepatypbl (Ne 1)
Hanbonbwee 11.2 3axum npoBogHuka 6e3 4pes-
MEPHOro NoBpeXAeHus!
3a 11.5 McnbiTanne Ha npeBbilweHne
(oTAenbHbIe 3NEMEeHTbI) Temnepatypbl (Ne 2)
1.3 McnbiTaHne Ha HaTskeHue

MN3rmb (6e3BUHTOBbLIE KOHTAKT-
Hble 3aXWUMbl)
1.2 McnbiTaHne npo4HoCTW u3ons-
LMK NPOBOAOB NMPU KPy4eHUH

4a 11.3 McnbiTanme Ha HaTshkeHne
HanmeHbwee 11.6 M3ru6 (6e3BMHTOBbLIE KOHTAKT-
(oTAEnbHLIE 3NEMEHTHI)
Hble 3aXUMbI)
MKITMYECKOE UCTbITaHMe No
Haubonbwee oa 1.7 H . M A
(oTaenbHbIE 3NEMEHTHI) TOKOBOW Harpy3kou
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OkonyaHue mabnuypi 1

Ceuetve NpoBogHMKa Homep komnnekta MyHKT cTanpapra I'Iocne,uoaaTem:“Hocn
obpasuos UCNbITAHUK
CornacHo crtaHgapTty 3B (HeoTbEMNEMBIE To xe, uto n aAna To xe, 4TO M AnA KoMnnekTa 3a
Ha COOTBETCTBYIOLWES W3- 4HacTn usgenun) Komnnekra 3a
penwve*
Haubonblwiee n Ham- 4B (HeoTbEMNEMbIE To xe, uto n Ana To xe, 4TO U A4NA KOMNNeKTa 4a
MeHblee** YacTn usgenus) Kommnnekra 4a
CornacHo crtaHgapTty 58 (HeoTbeMnembie To xe, uto n gns To xe, 4TO U gnNA Komnnekta 5a
Ha COOTBETCTBYKOLWES W3- 4acTn nsgenun) Komnnekra 5a
nenve*
* PykoBoACTBO npmBeaeHo B npunoxenun [.
** B cnydae, ecnu JaHHbI NPOBOAHMK €lle UCNbITbIBAnu B COCTaBe KOMIMNeKTa 3B.

5.2.2 NicnibimaHusi ¢ ucnonb308aHUeM armoMUHUEB020 po8oda SarIsIIoMCS rpednoymumernsHbIMU pU NMpo-
8epKe almtoMUHUE8020 1posoda ¢ MeOGHbLIM NOKPbIMUeEM.

5.3 Obpas3up! ucrbimbiearom 8 COCMOAHUU ITOCMaeKu 8 pabodeM rosIoKeHUU pu memrepamype OKpyxa-
rowell cpedbl (20 £ 5) °C, ecnu UHoe He yKka3aHO 8 MEXHUYECKUX YCII08USIX Ha 3aXKUMbl KOHKPEMHbIX muros, 3a
uckmoyeHueM ucrnbimanusi no 11.7.9.1.

5.4 UcnbiTyeMblii NpoBOAHUK

5.4.1 [Ins koHmMakmHbix 3axumos, 0603Ha4eHHbIx Al unu Al—Cu, antoMuHuesslie ucrisimyembie rpoeoo-
HUKU OOImKHBI 6bimb Knacca A u (unu) B.

Knacc A — ogHOXurbHble NPOBOAHWKM U3 cnnasa cepumn 8000 ¢ NpoYHOCTLIO NpU pacTspkeHnn 104—152 MMa,
OTHOCUTENbHbLIM YANUHEHVeM He MeHee 10 % 1 MakcumanbHbIM cpeHUM 06beMHbIM yAenbHbLIM CONpoTUBMe-
Hrem 0,0283 MkOM - M, a Takke MHOrOXUSbHblE NPOBOAHWKK U3 crinaBoB 1350-H16, 1350-H19 — 1350-H26 ¢
NPOYHOCTLIO NpK pacTsbkeHnn 114—200 MIMa, oTHocUTENbHLIM yASIMHEHUEM He MeHee 1,5 % 1 MakcuManbHbIM
cpeaHUM 06 beMHbLIM YaenbHbIM conpoTuaneHvem 0,0282 MkOM - M.

Knacc B — ogHo- 1 MHOroXuMnbHbIe MPOBOAHUKA 13 cnitasa 1370 ¢ npoyHocTbio Npu pacTsbkeHut 90—180 MIa,
OTHOCUTENbHLIM yaNHeHneM 1 % — 4 % 1 yaeneHeiM conpotueneHnem 0,0283 MkOM - M.

MprvmMeyaHune— B npunoxenun C ykasaHo NogkoueHne NpoOBOSHVKOB.

5.4.2 MeOHnIl ucribimyemblli po80OHUK domkeH coomeemcmeaosame mpebosarusim FOCT IEC 60227-3
unu mpebogaHusiM, yemaHOo8/1IeHHBIM U320Mosumersiem.

5.4.3 VcrieimaHusi crieGyem riposoduma, UCMOMb3Ys MPOBOOHUKU mUros, 011 KomophbiX fipedHa3HaqyeH 3a-
JKUM, Mo ecmb a2ubkudl, x)xecmiuli (00HO- U MHO20XUIMBHbIU) armroMUHUE8sbIl uiu MeOHbIU rPpO8OOHUK, KakK yKa3sa-
Ho 8 11.7.4.

[ns kaxdol kombuHayuu criedyem ucneimsiéames omoesibHbie 0bpa3subi.

MpumeyaHun e — MMbkue kKabenn He UrOTaBNMBAKOT U3 anNOMUHUA.

544odeomoeka npoeoldHUKa

HerocpedcmeeHHo rneped scmaesiieHUeM rnpo8odHUKa 8 3aXKUM C UEJIbH €20 MpasuiibHo20 MpuUCoeOUHEHUSs
criedyem akKypamHo ydanume usonayuro Ha docmamoyrot dnuHe. Npoeod domxkeH bbimb pasmeweH makum
06pa3om, Ymobel 6—13 MM HeU30TUPOBaHHO20 MPOBOGHUKa Haxodunuck Mex0y NIIoCKoCMbHo 88oda rpoeoda 8
3aXUM U Havarnom usonsyuu. He donyckaemcs ydaneHue oKUCHOU NeHKU C No8epxXHOCMU rpo8oOHUKa MEXaHU-
YeCKUM Uu XUMUYEeCKUM CriocoboM, ecriu UHoe He yecmaHOo8/1eHO U320mosumerieM coariacHo 6.2.

5.5 Bblaepkka UcnbITyembix o6pa3LoB

5.5.1 Obpasup! uzdenuti, KnaccughuyuposaHHbie coanacHo 6.1, ucrnbimbigarom 8 COCMOSIHUU rToCmasKu.

5.5.2 Obpa3supb! uzdenud, KnaccuguluuposaHHble coanacHo ¢ 6.2, ucrsimseiearom e obpabomaHHOM COCMO-
SHUU 8 coom8emcemauU ¢ pekoMmeHOauuUsIMU Uz2omosumeris.

5.6 [ins kaxxdoeo Komriekma, fpusedeHHo20 8 mabriuue 1, criedyem ucrons308ames omoerbHbie 06pasubl.



roCT 31604—2012

5.7 Kax0biti KoMriiekm O0JIKeH COCmosimb MUHUMYM U3 Yyembipex obpa3yoes 01151 3axuma Kax0020 suda.
B cniyyae 6onbuiezo ducna komburHayut rposooHUKoe Konudecmeo obpa3ios 8 Komriiekme 00cmamoyqHo Ons
nposepku Haubonee HebnazonpusmMHoU KOMBUHaUUU((l) KOHMAaKMHbIX 32)KUMO8 U UCTbimyemMo20(bix) npoeod-
HuKa(os).

5.8 Ecnu xoms 661 00uH U3 0bpa3sLos He ydoariemeaopsiem mpeboeaHusiM UcribimaHusi u3-3a deghekma rpu
cBbopKe unu u32omoesIeHuUU, Ymo He se/1emcs xapakmepHoiM 0511 0aHHOU KOHCMpyKUyuU, 3mo ucrisimaHue u
mobble npedliecmsyroujue UcnsimaHus, Komopbie Mo2ym nosusime Ha pe3yibmambl 0aHHO20 UCTbImaHUs,
OOITKHBI Bbimb poeedeHb! Ha Opy20M MONTHOM KoMriiiekme obpasLos, 8ce U3 Komopbix O0IKHEI coomeemcmao-
8amsb mpebo8aHUSIM N08MOPHbIX UCTbIMaHUU.

Bmecme ¢ komninekmom Ne 1 (cm. mabnuuy 1) Moxem nocmaensmecsi ornonHUmMernbsHbil KOMINIeKm U3
yemblpex obpasuos, Komopsbill Moxem riompebosambcs 05151 T08MOPHO20 rposedeHUs Kakoz2o-1ubo ucneima-
Hus1. Ecriu onosiHuUmerbHbIl KOMITiekm He ripedcmaeiieH, 8ce UCrbimanusi O0IKHbI Bbimeb MposedeHb! IO8MOPHO.

5.9 Kpymsiwut momenm, npuxnadbisaeMbil fpu 3amsiausarHuu 8UHMo8 U 2aek, 0o/xkeH bbimb ycmaHos-
TeH uzazomoesumerieM, 8 NPOMUEHOM cilydae criedyem rofib308amecs npurioxeHuem A 01 UHMOo8 ¢ pe3bbol
o FOCT 8724 unu npunoxeHuem B 0151 suHmos, pexkomMeHOyeMbix ObLecmeoM asmoMoburlbHbIX UHXEHEPOS.
Kpymswuti MomeHm, ucrons3yeMbitl npu ucribimaHuu 8UHMo8s rnod mokoesotl Hagpy3skod, rnpusedeH e 11.7.3.

He donyckaemcs ocyuiecmernisgme rosmopHoe 3amsiausaHue 8UHMO8 U 2aeK 8 NPOMeEKymKe Mexx0y UCTbi-
maHusmu. CoeduHumernbsHble ycmpolicmea ¢ 3aXUMHbBIMU 8UHMaMU, NpedycMampusaouumu pasruyHbie cro-
c06bi 3amsiausaHusi (HarnpumMep 8UHM ¢ wiecmuzpaHHOL 207108K0L €O WinuueM), OOIDKHEI UCTIbIMBIBAMbLCS] CO-
2/1aCHo Konuvecmey MemoQdoe 3amsi2ugaHus C pUIoKeHUeM COOMeememeyowuxX Kpymsuux momMeHmos. [si
Kax0020 npunazaeMoeo Kpymsilueao MOMeHMa UCIoIb3yHom omoesibHbIe KOMIIeKmMbI 0bpa3yos.

B nipouecce ucribimaHusi KOHMakmHbil 3aXXuM He OoImKeH bbimb rospexdeH (U3IoM 8UHMOE UITU 108PeX-
OeHue Wrnuyes y 201080k, pe3bb, Walb unu ckob) HacmorsbKo, 4Ymo HE803MOXHO dallbHeliulee €20 UCMoMb30-
saHue.

®Dopma ne3susi ucrnbimamensHol omeepmku O0IDKHa COOMeemcmeoeams pasMepy UCTbImyeMbiX 8UH-
mos. Kpymswuti MoMeHm crie@yem rpuknadbieams MiiasHo U 6e3 pbigkog 80 0CMUXEHUsT yCmMaHO8TeHHO20
3Ha4YeHUs KpymsiLeao MoOMeHma.

5.10 B pe3ynbmame ucrisimarutl He Q0/TKHO Bbimb U3/IoMa PO8OOHUKa UiTU KakoU-1ubo Xurbl y MHO20-
JKUMBbHOR20 rpoeoda, nospex0eHus pe3sbbi, ompbiea demarnel unu dpyaux nospexx0eHull KOHMaKMHO20 3aXuma.
M13110M ripo8odHUKa UMU KakoU-nubo XKusbi Y MHO20XUIMBLHOZ0 MPpo80OHUKa O0ITKeH oripedesiimbCsi OCMOMPOM
KOHMaKImMHOo20 3axxuMa 8 cobpaHHOM sude ¢ nNpUcoedUHEHHbIM NPo8odHUKOM. Ecnu su3yansHo ycmaHoe8neHo,
4mo rpo8OBHUK UL XUJTa Y MHO20XUIbHOZ0 MPO8O3HUKa OMCOEOUHEHbI, CHUMaKMm, 4mo fpou3owes U3fiom
rpoBOCHUKa.

MpuMeyaHue— KoHeTpykuums (cm. pucyHok F.3a) 3axmnmoB ans antoMMHUEBLIX NPOBOAHNKOB TpebyeT BbICOKOW
cTeneHn BHUMaHWA. Mcnone3oBanvne rmbkux mMefHbIX MPOBOOAHWKOB NpuBOAUT K Gornbluelt aecdopmaumm mbkoro npo-
BOAHUKA, YTO CNOCOBCTBYET M3NOMy ero xun. JonyckaeTtcs uanom 5 % xun y rmbkoro MegHoro NpoBogHuka. Jto onpeae-
AT NOACHETOM YMCMa CNOMAHHBIX XXMM MPOBOAHUKA MOCHEe ero O0TCOeAUHEHUSI.

5.11 Hu o8Ha una rpoeodHuKa He CO/mKHa 8bixodums 3a ripederisbi 3axxuma.

6 Knaccudmkaumsn

MpPOBOAHMKN N KOHTAKTHBIE 3aXKUMbI KnaccubMUMPYIOT Ha:

6.1 HeobpabomaHHbIe;

6.2 obpabomarnHsie.

KomnayH0, npumeHsiemsitl 0515 obpabomku, dormkeH bbimb yKa3aH 8 kamarsioze U320mosumerisi.

7 MapkupoBKa

7.1 Ha 3axvmbl gomnxkHa BbITb HaHeceHa cregytoLLas MapKkupoBKa, NpueeaeHHas B Tabnuue 2.
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Ta6nunua 2— MapkupoBka U MecTa ee HaHeCeHus

MecTo MapknpoBku
BI/I,EI, MapKUPOBKH H Ha YNakoBKke MWUHUManNbHOro |-|yHKT
a COeMHUTENbLHOM |  pa3mepa (MNuM ykasbiBaeTcs
ycTponcTee B WHCTPYKUUU, Npunaraemon
K 3aXumy)
OnemMeHTbl MapKNpPOBKMU:
- HAMMEHOBaHWe, TOBAPHbIN WKW OTNMYUTENbHbLIN ** ** 711
3HaK NpegnpuATUA-U3roToBUTENs!
- 0603HaueHe TUNa, KOTOPOE MOXET ObITb KaTanox- * ** 712
HbIM HOMEPOM
- 0603HaveHne Tuna NpUCoeaMHEHHbIX NMPOBOAHUKOB * ** 7.3
- CEYEHME MPUCOEANHEHHbIX MPOBOAHUKOB * ** 7.4
MeToa o6paboTkn nNpoBogHUKA ** 7.5
ANVHA U30MNALMK, KOTOPYI HeobxoaumMo yaanuTb ne- ¥ 7.6
pen 3akpenneHvem NnpoBoAHMKA B GE3BUHTOBOM 3aXu-
Me (ecnu oHa HeBuauma)
KpyTawmi MoMeHT ** 7.7
CrieupnanbHble UHCTPYMEHTbI ansi 6e3BUHTOBbLIX KOH- ¥ 7.8
TaKTHbIX 32XVMMOB
HomyHaneHeI TOK B amnepax * ** 7.9
* MapkupytoT npy HeobBXoaMMOoCTy.
** MapkupytoT 0653aTensHo.
MpwnmeyaHune— Korga ycTponcTBO ABNAETCA HEOTHEMITEMON YaCTbIO N3AENNS, Ha3BaHNE U3FOTOBUTENSA
UNW TOProBas mMapka v ykasaHue Tuna MOryT MapKupoBaTbCs Ha W3AENUM, €Crv OHW HE MPOMAapPKMPOBaHbl Ha
COEAVMHUTENBHOM YCTPONCTBE.

7.1.1 Ha coeguH1TENbHBIX YCTPOWCTBAX B BUAE OTAENbHbIX SIEMEHTOB AOMMKHA HAHOCUTLCSI MAPKUPOBKA,
BK/IlOUAOLLAs HAMMEHOBaHWe, TOBaPHbIMA W OTIMYMTENbHBIA 3HAK NPeanpUsiTUS-U3roTOBUTENS!.

7.1.2 O6o3Ha4veHWe TMNa (Tam, rae 5T0 BO3MOXHO) AOMKHO YKa3bIBaTbCA Ha OTAESIbHOM 3fleMeHTe u3aenus
WK ynakoBKe MUHUMAaNbLHOro pasmepa.

7.1.3 CoegnHWTENbHbIE YCTPOICTRA, ABMSIOLLMECS] HEOTHLEMITEMON YacTbio U3Aenua, He TPebytoT MapKUPOBKK.

n pumMmedvyaHne — COGAMHMTeJ'IbeIe yCTpOﬁCTBa, Ha KOTOpble HEe HaHeCeHO Ha3BaHWe U3roToBuTeNa UNu TN
1 ygoBneTeopsiowme TpeboBaHNAM HACTOSILLENO CTaHAAPTA, JOMMKHbLI ObITh UCMBITAHBI MM UMETb AOKYMEHTAUMIo, CBU-
AeTeNnbCTBYIOLWYIO O TOM, YTO OHMU COOTBETCTBYIOT TpGGOBaHMﬂM AaHHoro craHgapra.

7.2 B gokymeHTaLun M3rotToBUTens A0MkHbI 6biTh yKasaHbl knacc(bl) antoMUHWEBOro NPoBOAHUKA U BUA
cnnaea cornacHo 5.4.1.

7.3 Tvnbl NPOBOAHWKOB, KOTOPbLIE MOTYT 6bITh MPUCOEAUHEHBI K KOHTAKTHOMY 32)KUMY, AOMKHbI BbITb yKa3a-
Hbl Ha YNakoBKe MUHUMANbHOMO pa3mepa WU B CONMPOBOAUTENLHON AOKYMeHTaUmMK. Tam, rae 910 BO3MOXHO,
MapKupoBKa AofkHa bbITb HAHeCeHa Ha coeguHMTENLHOM ycTpoicTae. B Tabnvuax 3A 1 3B npueognTca Mapku-
poBka Ans Heo6paboTaHHbIX U 06paboTaHHLIX MPOBOAHUKOB COOTBETCTBEHHO.

Tab6nuuya 3A — MapknpoBka He06paboTaHHbLIX NPOBOAHVKOB

Marepuan nposogHuka Al Al n Cu** Cu
MaTepuan KOHTaKTHOroO 3axuma Al Cu + ppyroi Al Cu + ppyrow Al Cu* + gpyrow
g OOHOXUNbHbIN Als Als Als/Cus Als/Cus Cus s
g[ KECTKUA MHOTOXUMNBbHBIN Alr Alr Alr/Cur Alr/Cur Cur r
§_ rmokmin — — Cuf Cuf Cuf f
= | Bce vnei Al Al Al/Cu Al/Cu Cu Mapkupoeka
= OTCyTCTBYET

* Cm. IEC 60999 [3].

** Ecnn He npepycmoTpeHbl apyrne kombuHauum martepuarnoB U TUINOB NMPOBOAHWKOB, cneAyeT MCnonb3oBatb
KOMOMHAUMIO cnnaBoB u3 Tabnuubl, HANPUMEP ANS XEeCTKUX anioMUHUEBbLIX NPOBOAHUKOB U MeaHbIX NPOBOAHUKOB
BCEX TUMOB UCMONb3YIOT Mapkupoeky Al s/Cu.

MpumeyaHue— B rabnuue ncnonebayioT cregylowme ycroBHble 0603HAYEHUA: S — OAHOXUMBHBINA, I —
JKECTKMA MHOTOXWUNbHbIW, f — MK,

6
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Tab6nwuua 3B — MapknpoBka 06paboTaHHbIX MPOBOAHUKOB

Marepuan npoBofHuka Al Al u Cu** Cu
MaTepuan koHTakTHoro 3axuma| Al Cu + gpyron Al Cu + gpyron Al Cu* + pgpyrov
g OAHOXUIBHbIV Als-t Als-t Al s-t/Cus Als-t/Cu s Cus s
gc KECTKUA MHOTOXMNbHBIN [ Alr-t Alr-t Alrt/Cur Alrt/Cur Cur r
§ rMBKuM — — Cuf Cuf Cuf t
E BCE TUMbI Al+t Alt Al-t/Cu Al-t/Cu Cu MapkvpoBka
e oTCyTCTBYET

* Cm. IEC 60999 [3].

** Ecnv He mpegycMOTpPeHbl gpyrue KoMOuHaumm maTtepuarnoB U TUIMOB NMPOBOAHUKOB, CrieQyeT UCMOoNb30BaTh
KOMOMHALMIO CNIaBOB, HANPUMEP OS5 XKECTKMX arntoMUHUEBLIK NPOBOAHWKOB M MEAHbIX NMPOBOAHUKOB BCEX TUMOB
McrnonbayoT mapkupoeky Al s-t/Cu.

MpumeyaHune— B Tabnuue Mcnonb3ayloT criegytowme yeroBHble 0603HaqveHus: t — o6paboTaHHbIN, s —
OAHOXMUIMbHBIN, I — XECTKUA MHOrOXUIbHbIN, f — rMBKuiA.

7.4 Paavep NpoBOAHWKOB, NPUCOEANHEHHBIX K KOHTAKTHOMY 3aXMMYy, 4OMKeH OblTb ykasaH Ha ynakoBke
MWUHUManbLHOro pasMepa Ux B ConpoBoaUTENbHON AOKYyMeHTauum K Helr. Koraa aTo BO3MOXHO, MapKupoBKa Aon-
)KHA HAHOCUTLCS Ha COeANHUTENBHOE YCTPONCTRO.

7.5 MeTog 06paboTku NpoBogHUKa U (M) KOHTAKTHOTO 3a)KMMa Nosib3oBaTesieM, BKtoYasa naeHTugukaumio
komnayHaa(oB), ecnn 310 HeobxoArMo, cornacHo 3.13 gorkeH BbITh Takke ykazaH Ha YNAKoBKE MUHUMAsIbHOMO
pa3smepa 1nuv B CONpoBoAUTENbHON AOKYMEHTaLMK K HEA.

7.6 OnuHa nsonsuunun, yaansaeMon nepeq BcraBneHneM NpoBoAHUKA B KOHTAKTHBIV 3aXKUM, €CN OHa HEBK-
avma, gorkHa 6bITb ykazaHa Ha ynakoBke MUHUMAarbHOro pasMepa Unu B CONPOBOAUTENbHOW AOKYMEHTaLuK
K HeRn.

7.7 KpyTSLL WA MOMEHT, €CIN OH yKa3aH uarotosutenem (5.9) aomkeH 6bITb NpUBeAEH Ha YNaKoBKE MUHK-
MarbHOro pasMepa Uiy B ConpoBOANTENbHON OKYMEHTALMN K HElA.

7.8 [Ins 6e3BNHTOBbIX KOHTAKTHbLIX 32)KMMOB crieLiManbHbIA U MIHCTPYMEHT 0bLL,ero HasHauYeHUs AoMmKeH BbITb
yKkasaH Ha ynakoBke MUHMMArbHOrO pasMepa U B CONPOBOAUTENBHON AOKYMEHTALMN K HEW.

7.9 Ainga coeMHUTENbHBIX YCTPOWCTB, KaK OTAebHbIX 3/1EMEHTOB, HOMUHANLHBIN TOK 3aXkKMMa AoMKeH 6bITh
yKasaH Ha yrakoBke MUHMMAIbHOro pasMepa Unv B cConpoBoaUTENbHON AOKYMEHTaLuUm K Hell. Ecniv 3To BoamMoxk-
HO, MapK1poBKa Ao/KHa BbITb TaKkke yKazaHa Ha coeMHUTENbLHOM YCTPOWCTBE.

8 OCHOBHbIe XapaKTepUCTUKU

CraHgapTHble HOMUHaNbHbIE coeAnHMTENbHBIE cnocobHocTu: 0,50; 0,75; 1,00; 1,50; 2,50; 4,00; 6,00; 10,00;
16,00; 25,00; 35,00 11 50,00 Mm?.

MUHUMaMbHOE ceyeHe antoMUHUEBbIX MPOBOAHNKOB — 2,50 MM?, a MaKCUMarbHOe CeYeHe MeaHbIX Npo-
BOAHWKOB — 35,00 MM

9 CoeanHeHMe NPOBOAHUKOB

9.1 KoHTaKTHble 3aXVMbl AOMKHBI 0becrneunBaTh NpUcoeaMHeHne ToNbKO 04HOMe NPOBOAHMKA. 3aXKUMbI
HEeKOTOPbIX TUMOB MOTYT TaKXKe NCMOoNb30BaTLCS, ECNM 3TO yKasaHo U3roTOBUTENIeM, 4SSt IPUCOoeaNHEHNS ABYX
unu 6onee NPOBOAHNKOB € OAUHAKOBLIMU Y pa3NUYHbIMU HOMUHASBHBIMU CEYEHUSIMU UK X KOMBUHALUAMU.

KoHTakTHble 3a)kKMMbl A0MKHBI 06ecnevnBaTh NPUCoeaNHEHNe HEMoAroTOBEHHbLIX NPOBOAHWKOB (06pabo-
TaHHbIX 1 HeoGpaboTaHHbIX).

Coomeemcmaue GaHHoMy mpebosaHuto rnposepsirom ucrisimaHuem o 11.1.
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9.2 CooTHOLLeHWe HOMUHATLHOW COeAUHUTENBHON CMOCOBHOCTU KOHTAKTHBIX 3aXKMMOB U NpUcoeAuHSIEMbIX
NPOBOAHUKOB, a Takke AuaMeTpbl NPOBOAHWKOB MNpUBeaeHsI B Tabnuue 4.

Ta6bnuuya 4
Pasmepbl B MunnumeTpax
CeueHue U TeopeTMHecKuii AMameTp NPOBOAHUKOB

HomuHanb- MeTtpuueckan cuctema AWG

co:::w_ XKecTkue Mbkue YKectkue Mbkue

TenbHas AnameTp Ouametp + 0,5 Ouametp
cnoco6- | Ceqenune Cevetme | 1o MHOTOXUITb-

HoCTb, Mm? | TPOBOAHU- [ OpHo- | Mhoro- MPOBOAHY-| ygrp | Kanubp Ono- Mhoro- | kanu6p| Heix nposoaHm-

KOB, MM” | punbHble| XunbHble | KOB, MM Xunb- KAIBbHBIE KOB Knaccos
Hble* knacca B* LKM
0,50 0,50 0,9 1,1 0,50 1,1 20,0 0,85 0,97 20,0 1,02
0,75 0,75 1,0 1,2 0,75 1,3 18,0 1,07 1,23 18,0 1,28
1,00 1,00 1,2 1,4 1,00 1,5 — — — — —
1,50 1,50 1,5 1,7 1,50 1,8 16,0 1,35 1,55 16,0 1,60
2,50 2,50 1,9 2,2 2,50 2,3 14,0 1,71 1,95 14,0 2,08
4,00 4,00 2,4 2,7 4,00 2,9 12,0 2,15 2,45 12,0 2,70
6,00 6,00 2,9 3,3 4,00 2,9 10,0 2,72 3,09 — -
10,00 10,00 3,7 4,2 6,00 3,9 8,0 3,43 3,89 10,0 3,36
16,00 16,00 4.6 5,3 10,00 5.1 6,0 4,32 4,91 8,0 4,32
25,00 25,00 — 6,6 16,00 6,3 4,0 5,45 6,18 6,0 5,73
35,00 35,00 — 7,9 25,00 7.8 2,0 6,87 7,78 4,0 7,26
* Pasmepbl OTHOCATCA TONbKO K MMBkMM npoeogHukam knacca 5 no MOCT 22483.

9.3 Ecnu UHOoe He yKa3aHo M3roToBUTENeM, KOHTaKTHbIE 3aXKMbl A0MKHbI 06ecnevnBaTh NpucoeguHeHne
YKECTKMX 1 MBKMX NPOBOAHNKOB cornacHo Tabnuue 4, B COOTBETCTBUN C UX HOMUHaNbHON coeaUHUTENbHO Cro-
COBHOCTbLHO.

MapkupoBKka npusedeHa B pasgene 7.

Coomeemcmeaue BaHHoMy mpebo8aHUK0 NPO8EPSIIOM OCMOMPOM U UCibimaHueM coanacHo 11.1.

9.4 Y 6e3BMHTOBbIX KOHTAKTHbIX 3a)KMMOB NpUcoeAUHEHUE NPOBOAHWKOB AOMKHO OCYLLECTBNATLCA:

- ANl YHUBEpCarbHbIX KOHTAKTHBLIX 32KUMOB — C MOMOLLbIO MHCTPYMEeHTa 06Lwero HasHa4YeHUst Unu cooT-
BETCTBYHOLLEro YCTPOWCTBA, COCTaBSIIOLLEr0 €QUHOE Liefioe ¢ KOHTAKTHBIM 3a)KMMOM U NpeaHa3HavYeHHoro ana
OTKPbLIBAHMS €ro C LieSblo BCTABNEHWS UIN M3BMNEYEHUS MPOBOAHNKOB;

- ONs1 KOHTaKTHbIX 32)KMMOB — MPOCTLIM BCTABIIEHUEM.

Ons oTcoeguHeHWs NPOBOAHWKOB HEOOXOAMMO OCYLLIECTBUTL ONepaumto, OTANYHYIO OT HaTSHXKEHWUA NPOBOA-
HKKa.

HonyckaeTcs ncnonb3oBaHWe UHCTpyMeHTa 06LLero HazHauYeHUs UNU COOTBETCTBYHOLLLErO YCTPONCTBa AN
OTKPbIBAHWS KOHTAKTHOTO 3aXKMMa C LieS1bio BCTABNEHMUS UM U3BEYEHNUS NPOBOAHMKA.

Coomeemcmaue rposepsitom 0CMOMPOM U UCTbimaHueM coanacHo 11.1.

10 Tpe6oBaHUA K KOHCTPYKLMM

10.1 TokoBeayLLMe YacTu AOMKHbI ObITb U3FOTOBMEHbI U3 MeTansa, KOTOPbLIN B YCNOBUSAX, BCTPEYaOLLMXCS
B M3genuu, obnagaet MexaHU4eckoi MPOYHOCTLIO, YCTOWUMBOCTBIO K KOPPO3UK U 3N1EeKTPONPOBOAHOCTLIO, COOT-
BeTCTBYHOLWMMK UX NpeancnaraeMomMy NCMNOJIb30BaHUIO.

Coomeemcmeue BaHHoMy mpebosaHUI0 PO8epPsIHoM OCMOMPOM U, €C/IU HEOOXOOUMO, C MOMOWbLIO XUMU-
YeCKo20 aHaru3a unu ucrbsimaHusi Ha Koppo3uio, Komopoe 00IBKHO bbime npusedeHo 8 cmaHAapme Ha KOHKpem-
Hoe u3sdernue.

TokoBeayLLMe YacTy, KOTOopble MOTYT NoABepraTbC MeEXaHU4eCKOMY U3HOCY, He criedyeT u3rotasnuneartb U3
CTanu ¢ rarbBaHU4eCKUM NOKPLITUEM.
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MpuMmeuvaHunsn

1 Ha kopryc KOHTaKTHOrO 3axuma u3 Meau, cnnaBa Megm, anioMUHKUS W CrnaBa antoMMHUSE MOXeT BbiTb HaHece-
HO TOKONPOBOZSLLEE MOKPLITUE, NMPENSITCTBYIOWEE OKUCNEHNI0 U Koppo3un. ONoBO SABMSIETCA NPUEMNemMbiM Ans uc-
Nnonb30BaHWA B Ka4yecTBe MOKPbITUS. [lpyrMe nokpuiTus MOryT GbiTh MCMONb30BaHbl, €CNM UCCNEAOBAHME MOKA3LIBAET,
YTO OHW AONYCTUMBI 4N AaHHOW Lienu.

2 HeT Heo6Xx0AMMOCTM HAHOCUTb MOKPLITUE HA KOHTAKTHBIW 3aKMM, Y KOTOPOTO MpW NMOCTaBKe NONOCTb Ans pa3me-
WeHWA NPOBOAHMKA NMPefBapuUTENnbHO 3anonHAeTCs KOMNayHAOM, NPeaoTBPaLLalOWUM OKUCNEHNE.

3 HeT Heo6xoaMMOCTN HAHOCUTBL MOKPLITUE HA KOHTAKTHBLIA 3aXMM C antOMUHUEBLIM KOPMYyCOM, HE npegycMaTtpu-
Bawwmi pukcaumio NPOBOAHUKA W NMpeAHa3HaYeHHbIN ANs NPUCOeAMHEHUS TONbKO aniOMUHWEBOIO MPOBOAHMKA, NO-
KpbITOr0 Mefpblo.

4 CuuraloT, 4YTO NaTyHb, copepxailas He meHee 80 % meau, SIBNSIETCA AOCTATOYHO YCTOMUMBOMN K KOPPO3UOHHOMY
pPacTPeCcKMBaHUIO (MEXKPUCTaNnMTHasi Kopposus).

10.2 KoHTakTHble 3aXUMbl AOMKHbI BbITb pa3paboTaHbl U CKOHCTPYMPOBAHLI TakuM 06pa3om, YTobbl yeunue
3aXkvma nepeaaBarnoch TOSbKO Yepes TakoW U30NALUMOHHbIN MaTepuarn, Kak kKepamuka Ui Ynuctas crnoga, ecnu
MeTannuyeckve YacTu He 06nagaroT 4OCTATOMHOW YNPYrocTbio, MO3BOSIAOLLEN KOMNEHCUPOBATL J1I06YH0 BO3MOX-
Hyt0 ycagKy v nractudeckyto gecdopmaLmio U3oNsauMoHHOro MaTepuana.

Mpumevanune 1 — Ucnonb3oBaHne HemeTannoe Ana komneHcauuu noboit Bo3moxHoN gedopmaumm (Ha-
npuMep ycaZlku) Haxo4uTCsl HA PacCMOTPEHUN.

Coomeemcmeue GaHHOMY mpebogaHUIo NMpoeepsHm OCMOMPOM.

Mpumevanune 2 — lNpoeepka 3HPeKTUBHOCTN YNPYIMX MeTannMuUeckux 4Yactell HaxoauTcsl HA paccMoTpe-
HUN.

10.3 MeTann(sl), BbIGpaHHLIA(bIE) ANA 3a3eMNSAIOLLEro KOHTAaKTHOTO 3aXKUMa JoIbKeH(bl) BbIT NpurogeH(bl)
A5 UCNOMb30BaHWS C APYIMMU MeTarnnaMmm NpoBOAHUKOB U COeaUHUTENBHBLIX YCTPOUCTB 6e3 UpeamepHoro pas-
pyLUEHWS1 U3-3a raribBaHAYECKOW peakLnm N OKUCNEHUA.

Coomeemcmeue GaHHOMY mpebogaHUIo NMpPo8epsMm OCMOMPOM.

MpumeuaHnsa

1 MeToa npoBepkM YCTOMUMBOCTU K KOPPO3UK HAXOAUTCA HA pacCMOTPEHWUN.

2 PekomeHayeTcst HEe MCMOMNb30BaTh anioMUHUMA B CNy4asx, Korga npegycmatpusaeTrcsl NpsiMoe BCTaBMNeHue npo-
BOAHWKA B 3aXKUM.

10.4 BUHTbI 1 raiiku, obecneuvBatoLime 3axKnumM NPoBOAHMKA, He AOMKHbI UCNONb30BaTLCA ANA KpernneHus
Kakon-nnbo Apyroi getanu, XoTsl OHW MOTYT YAEPXKMBaTL KOHTAKTHBIM 3aXKUM Ha MecTe UNn NpensaTcTBoBaThL ero
MpPOBOPAYNBAHWIO.

Coomeemcmeaue BaHHOMY mpebo8aHUIo NMPO8EPSIFOM OCMOIMPOM.

10.5 BUHTbLI UK raikv 3a3eMISIFOLLUX KOHTAKTHBIX 32)KMMOB AOSKHbI ObITh COOTBETCTBYIOLMM 06pasom
3acnKCUpoBaHbl, YTOOLI MCKMHOUNTL CryYaiiHoe UxX ocnabneHune, 1 He 40SKHO GbITb BOSMOXHBLIM 0cnabuTts ux 6es
MOMOLLIM UHCTPYMEHTA.

MpwumeyaHune— MoxeT BO3HUKHYTb HEOOXOQMMOCTb B NCMOMNb30BaHUW YNPYroW geTany (Hanpumep npukmum-
HOWM MNaHKW), ecrnn KOHeYHOe n3genue npegHasHa4veHo Ans UCMONb3OBaHUsl B YCMOBUSIX BMOpauuu.

10.6 Y 6e3BUHTOBbIX KOHTaKTHLIX 32XKUMOB NpUCOeAMHEHNE 1 oTCcoeAMHEHUE MPOBOAHUKOB AOMKHbI OCY-
LLLECTBIISATLCSA B COOTBETCTBUN C UHCTPYKLMSIMN U3rOTOBUTENSI.

OTcoeaunHeHe NPOBOAHKKA AOIMKHO NpeaycMaTpuBaTh orepaLmnio, UCKITIoYaoLLY0 HATSXKeHe NpoBogHM-
Ka, YTO MOXEeT MMETbL MeCTO MNpu HopMaIbHOW 3KCNNyaTaLum, MpY 3TOM JaHHYH0 onepaLuio OCyLLEeCTBASOT BpyY-
HYIO KaK C MOMOLLbI0 UHCTPYMEHTA, Tak 1 6e3 Hero.

OTBepcTua Anst MHCTPYMeHTa, NpUMeHsSIeMoro Ans BBoAa U pasbeAVHEeHWUs XU MPOBOAHMKOB, ACMKHbI
YeTKO OTNMYaTLCH OT OTBEPCTUSA, NpedHa3HavYeHHOoro 4f1s MHCTpyMeHTa.

Coomeemcmaue BaHHOMY mpebo8aHUIo NMPO8EPSIFOM OCMOIMPOM.

10.7 Be3BNHTOBLIE KOHTAKTHbLIE 3a>KUMbI, NPpeAHasHavYeHHbIe A OCYLLIECTBIEHUA MEXCoeanHeHUA Mexay
OBYMS1 UM Bonee NpoBOAHUKAMU, AOSKHBI ObITb CKOHCTPYWPOBAHLI TaKUM 06pa3om, YToDbI:

- 3aKMM KaxKgoro NPpoBoAHMKa OCYLLECTBAANCS pasfgefbHo;

- MpY NpUCoOegMHEHUM N OTCOEAUHEHNI MPOBOAHNKOB MX MOXHO ObII10 NMPUCOEAMHATE U OTCOANHATL OHO-
BPEMEHHO UM pasdensHo.

JormkHa BblTb BO3MOXHOCTE HAagEeXHOro 3aXknma noboro konnyecTsa NPOBOAHMKOB, B TOM YMCHe MaKkcu-
MasibHOro, yCTAaHOBNEHHOMO N3roTOBUTENEM.

Coomeemcmeue daHHoOMY mpebosaHUo po8epsiFom 0CMOMPOM U UCTIbIMaHUsIMU coanacHo 11.4.2.
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10.8 Be3BUHTOBbIE KOHTAKTHbIE 3a>KUMbl AOSDKHBI UMETb TaKYHo KOHCTPYKLIMIO, YTOBbI UCKITIOUUTL HeNpaBUSb-
HOe BBeAeHWe NPOBOAHUKA.

Coomeemcmeue daHHOMY mpebogaHUI0 NPO8EPSHM OCMOMPOM.

10.9 KoHTakTHble 3akMMbl 4OSTKHbI 061agaTe COOTBETCTBYIOLLEA MEXaHUYECKON MPOYHOCTHIO.

Coomeemcmeue daHHOoMYy mpebosaHUIKo rposepsiom ucrsimaHusiMu coanacHo 11.2—11.4.

10.10 KoHTaKTHble 3a)nMbl AOMKHbI ObITb pa3paboTaHbl U CKOHCTPYMPOBaHbLI TakuM 06pa3oM, YToGbI OHK
3aXkMManu NpoBOAHWK, He Bbi3biBasi Ype3MEePHOro MOBPEXAEHUS, UCKIoYaoLLEro ero AanbHelilliee UCrosnb3o-
BaHue.

Coomeemcmeue daHHoMy mpebo8aHUI0 NMPO8ePsKM OCMOMPOM I10CiIe rpoeedeHust ucrbimaHul, rnpuee-
deHHbix 8 mabnuuye 1.

10.11 KoHTaKTHble 3aUMbl AOMKHBI UMETb KOHCTPYKUMIO, 0BecneynBaioLLylo HagexXHoe 3axaTue npo-
BOAHWKA.

MpoBoAHUK AOMKEH BbITh 3aXaT MeXay MeTanIMYeCKUMN NOBEPXHOCTSAMM, 3a UCKNIOMEHNEM KOHTAKTHBIX
3aXKUMOB AN MeIHbIX NPOBOAHUKOB ceveHrem 40 0,75 MM? BKAIOUYUTESNbHO, KOIZIa OAHA U3 MOBEPXHOCTEH MOXET
BbITb HeMeTanMM4ECKoA.

Coomeemcmeue daHHOMY mpebo8aHUK0 IPOBEPSHOM OCMOMPOM 8 fpoyecce ucreimaHull coanacHo 11.2
u11.8.

M pumMmedvyaHune — McnbiTaHns KOHTaKTHBIX 32)KMMOB, B KOTOpPbIX Me,CIHbIﬁ NPOBOAHUK HE 32XXMMaIoT Mexay
MeTannn4yeCKMMn NnoBEPXHOCTAMU, HAXoOsITCH HA pacCMOTPEeHUN.

10.12 KoHTaKTHble 3aXXKMMbl JOIMKHBI UMETb TaKyHo KOHCTPYKLUIO, YTOGbI HA OAUH NPOBOA MHOMOXWUIIbHOTO
XKECTKOro U rmbKoro NPOBOAHUKA He MOT BbIXOAWUTL U3 COEAUHUTENBHOMO YCTPOUCTBA.

Coomeemcmeue daHHOMY mpebosaHuto rposepsaom ucrbimaHuamu coanacHo 11.2—11.4.

10.13 KoHTaKTHble 3aK1MMbl A0SKHbLI UMETb TakyH KOHCTPYKLIMIO, YTOObI NpeBbILLIEHUE TEMNepaTypbl B yCNo-
BWSIX HOpManbHON akcnnyaTauum bbino He 6onee 3HavYeHWA, COOTBETCTBYHOLMX TEMNEpaTYpe MaTepnanos, Uc-
MOMb3yeMbIX B KOHTAKTHOM 3aXKMMe, M MaTepuanos, C KOTOPbIMU OHW KOHTaKTUPYIOT.

Coomeemcmeue daHHOMY mpebo8aHUIo rpoeepsitom ucrbimaHuem coanacHo 11.5.

10.14 Be3BMHTOBbIE KOHTAKTHbIE 3aXKMMbl AOMKHBI UMETb TaKylo KOHCTPYKLMIO, YTOGbI B YCOBUAX HOpMarb-
HOW aKCnyaTauum nx anekTpudeckne xapakrepucTuku 6unm HaaexHbLIMA U He BAUSIW Ha UX AanbHelwee uc-
rnonb3oBaHue.

Coomeemcmeaue daHHoMy mpebosaHUuto Nposepsirom UcrbimaHueM coasiacHo 11.4.2.

10.15 KoHTaKTHble 3aXX1MMbl AOSMKHBI UMETL Takyto KOHCTPYKLMIO, YTobLI 06ecnevunsanocs BCTaBneHue npo-
BOAHWKA HanbonbLlero ceMeHns B COOTBETCTBUM C 9.3.

Coomeemcmaue daHHoMy mpebosaHuto rnposepsirom ucribimaHueM coafiacHo 11.1.1.

10.16 CnegyeT NpUHATL Mepbl NPeAOCTOPOXHOCTU € TEM, YTODObI KOHTAKTHbIE 3aXXMMbI He NoABEepranucs
HaTsPKeHUIo, cosgaBaeMoMy NpUcoeauHeHHbIMU MPOBOAHMKAMU, 0B6pasyoLLMMN YacTb kabenen Unn WHypoB (Ha-
npumep, kabenu 1 WHypbl NopTaTMBHOIO 060pYyaOBaHUS).

CTtanpapTbl Ha KOHKpeTHOE usaenue AoMKHLI NpeaycMaTpuBaTb CHATUE HANPSXKEHWUIA U COOTBETCTBYOLWNE
UCnbiTaHUs.

10.17 Be3BUHTOBbLIE KOHTAKTHbIE 32XKNUMbI A0MKHBI UMETb TaKYH KOHCTPYKLINIO, YTODLI UX XapaKTepUCTUKU He
W3MeHANUCL NpY crube BCTaBnNsiemMoro NposoaHuka (cm. 11.6).

11 UcnbiTaHua

11.1 MpucoeguHeHUe M 3aXXUM NPOBOAHUKOB

11.1.1 MNpucoeduHeHue rpo8odHUKa HaubonbLue2o ceveHusi criedyem nposepsims rymeM 8cmaes/ieHus1 e2o
8 3aXUM riocrie yoarneHus usosuuu U npudaHus KOHUY rpoeodHUKa HO8oU ¢hopMbI, ecriu 3mo Heobxodumo.

BauuLyeHHbIl KoHe Mpo8odHUKa AoImKeH rpedycMampusamb 803MOXHOCMB €20 8CMABIIEHUS 8 3aXKUM Ha
roJIHyro 21TybUHY rnonocmu (0n1s rpoeoda 8 KOHMAaKMHOM 3aXKuMe) 6e3 Ype3MepHO20 ycurusl.

11.1.2 B KOHMaKmHbie 3aXUMbl 8CMasnaiom rpoeodHUK Haubonbuweao cevyeHus, murl Komopozao coom-
semcmeayem HOMUHaITbHOU coeQUHUMesbHOU crnocobHocMU U UHCMpYKUUU uzzomoaumerisi coaacHo 9.3.

lNeped scmasneHuemM 8 KOHMaKMHbIU 3aXKUM Po8odamM MHO20XXKUIBHBIX XXECMKUX TPO8OCHUKOS U 2UBKUM
1po80OCHUKOM MOXem bbimb ripudaHa Hoeas ¢hopma.

TMpoeodHUK 8cmaensitom 8 KOHMaKMHbIl 3aXum 80 mex riop, rokKa OH crie2ka He ebitidem ¢ pomueorio-
JI0XKHO20 KOHUA 3aXKuma, €CIIu 3o 803MOXHO, UMU rpumMem ronoxeHue, rpu Komopom Hauboriee seposimeH €20
8bIX00 U3 KOHMAaKMHO20 3aXXUMa.
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3amemM 3axuMHble suHMbI (MPU UX HANMUYUL) 3amsiaugarom, rMpukiackieast Kpymsiud MOMEHM, MPUEEOeH-
Hbil 8 5.9.

[ocne daHHO20 UcCnbimaHrusi HU 0OUH ripogo0 rpoB8oOHUKa He GO/TKeH 8bIX00UMb U3 KOHMAaKMHO20 3aXXUMa,
mak KaK amo CHUXxaem rymu ymeyku U eo30yLHbIe 3a30pbl, rpedycMompeHHble cmaHOapmoM Ha coomeem-
cmeyrouwee usdenue.

11.2 Ucnbimarnue Ha NPOYHOCMb U3ONSAYUU NPU KPYYEeHUU (3aXKuM npoeodHuUKa 6e3 Yype3MepHO20
e20 rnospexoeHust)

HaHHoe ucnisimarue cnedyem rpogodums credyowum obpasom.

Ana nposepku mpebosarust 10.10 (3axxum nposodHUKa be3 Ype3MEPHO20 N08PEKOEHUST) K KOHMAKMHOMY
3aXUMY MPUCOEOUHAIOM MPOBOOGHUKU, murl, Haubornblwee U HauMEHbLUEE Ce4eHUsl KOmOopbiX CcooOmeem-
cmeytom 9.3 u mabnuue 1, u ecmaensiom 3axum 8 ycmpoulcmeo, rpusedeHHoe 8 rpunoxeHuu C.

[nuHa ucnibimyemoeo rpoeodHuKka doimkHa bbime Ha 75 MM bornbLue ebicombl H, ykasaHHol e mabnuye 5.

3amem ucribimyeMsili IPOBOOHUK NPUCOEOUHSIIOM K KOHMAaKMHOMY 3aXUMY, pU 3MOM 3aKUMHbIE 8UHMbI
unu 2aliku (Mpu ux Hanu4uu) 3amsiausaiom KpymsiujuM MOMEHITIOM 8 coomeemcmeuu ¢ 5.9.

Kaxdbili u3 nposodHuKos riodeepaatom criedyroemMy UCbIMaHUIo.

CHavarna ucribimbigarom rpoB80OHUKU HaUMEHbLLUE20, a 3amem Hauborbuiezo ceveHul.

KoHe, nposodHUKa rporycKalom Yepe3 emyiiKy COOmMeemcmayruje2o pa3Mmepa 8 rniacmuHe, ycmaHos-
neHHol rnod ycmpoticmeom Ha esicome H (cm. mabnuuy 5). Bmynka 0omkHa bbimb ycmaHosieHa 8 20pU30H-
maibHol ffrocKkocmu makum obpa3omM, 4mobbl ee cpedHsIs NTUHUS Oruckigana Kpye duamempom 75 MM, KOHUEH-
mpuyHbIU YeHmpy 3axuma 8 20pu3oHmarbHol rrockocmu. [Jansbuwe rmiacmuHy riogopadusarom ¢ Yacmomol
(10 + 2) mun".

PaccmosiHue Mex0y 3aXXuMoM u 8epxHell rnosepxHocmeio emynku H 8omkHo bbimb 8 npedenax, ykaszaH-
HbIx 8 mabnuuye 5. [ns npedomepauyeHusi 3ae0aHusi, CKpy4YU8aHUsi uflu 8palieHust MpO8OOHUKa 8MYyJIKy CMa3bi-
sarom.

K KoHUy npogodHUKa rodsetuusarom apys3, Macca Komopoao ykasaHa 8 mabnuue 5. lpodomkumensHoCme
ucrsimaHusi — 15 MUH.

Tabnuya 5
CeueHue NPOBOLHMKA, MM2 Ouametp oTBepcTUs Buicota H, mm Macca, kr
BTYNKW*, MM +15
0,50 0,3
0,75 6,5 260
0,4
1,00; 1,50
2,50 0,7
4,00 9,5 280 0,9
6,00 1,4
10,00 2,0
16,00 13,0 300 2.9
25,00 4,5
35,00 14,5 320 6,8
* Ecnv gnameTp OTBEpPCTMA BTYIIKU He focTaToueH Ans ceoboaHOro BBEAEHUS MPOBOAHMKA, TO MOXHO UCMONb-
30BaTb BTYnky Gonbluero gnametpa.

Bo spemsi ucnibimarutl rnpo8oOHUK He QOIKeH 8bICKallb3bieamp U3 3aXKuma Usu rnospexdambcsi 00 makol
cmerieHu, Ymobkl e20 Herb3s bbio 8 darbHeliuem Ucrob308ame.

B npouecce ucrisimaHusi npo8oGHUK He OOITKEH 8bIX0OUMb U3 KOHMAaKMHO20 3aXumMa Unu ioMamscsi 8611u-
3U Heeo.

11.3 UcnbimaHue Ha HamshkeHue

[aHHoe ucnibimarue criedyem npoe8odums KaK yKa3aHo HUXe Ha KoMryiekmax obpasyos Homepos 3a
unu 3b u 4a unu 4b, ykasarHsix 8 mabnuue 1.
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K kaxxdomy npoeoOHUKY NMpUKTadbleaom yCuilUusl HAMSKEHUST, 3HaYEHUS KOMOopPbIX npueedeHsl 8 mabiiu-
ue 6. Ycunue HamsixxeHus nipuknadbiearom 6e3 pbiekog 8 meyeHue 1 MUH 8 HarpaeneHuU ocu nPoeoGHUKA.

Tabnunua 6 — Younus HaTskeHUN

Ceuenne, mm2 | 0,50 | 0,80 1,00] 1,50 2,50| 4,00| 6,00 |10,00] 16,00| 25,00 — |35,000 — 50,00
AmepurkaHckun

COpTaMeHT 20 18 — 16 14 12 10 8 6 4 3 2 1 0
npoeogoe (AWG)

Yeunne natsxe- | 30 30 35 40 50 60 80 90 | 100 | 135 160 | 190 | 240 | 285
Hua, H

[Mpo8odHUK He dormkeH 0bITamMbl8ambCs, 8bIXOOUMB U3 KOHMAKIMHO20 3aXuMa Ui UMemb Mo8peK0eHUsT,
ucKmoYarujue e2o OarnbHeluiee Ucnoiib3osaHue.

11.4 UcnbimaHue Ha 803MOXXHOCM b MTOSMOPHO20 UCITONbL308aHUS

11.4.1 UcnbimaHue rpoeodsim Ha 8UHMOBbLIX KOHMAKMHBIX 3aXXUMaXx ¢ NMPO8OOHUKaMU, UMEOUWUMU dua-
Mempbi HaubobUIE20 CEYEHUST U 8CMasIeHHbIMU 8 KOHMAaKMHbIE 3aXUMbI.

C KOHMaKMHbIMU 3aXUMamUu, Komopble Mo2ym obecrieyusams rpucoeOUHeHUe MEOHbIX U allloMUHUEBHIX
rIpo8odHUKO8, criedyem Ucriofib308amb IMOLKO MeOHLIE NPOBOOHUKU HaubonbLezo cedeHus. [Npu Kaxoom oc-
nabneHuu euHma unu 2alku criedyem ucrosib308amb [10-HOBOMY r0020MOeIeHHbIU KOHEeU, IMPOBOOHUKA.

Bunmel u 2atiku 3amsiausarom rame pas ¢ NoMoWbio coomeemcemeyrouwell ucribimamesibHoU omeepmKu
UIu 2ae4HO20 KIToda, UCTIoNb3Ys Kpymauwut MoMeHm coeafacHo 5.9.

11.4.2 Ucnibimarue npogodsam Ha 6e38UHMOBbLIX KOHMAaKMHbIX 3aKUMaXx C rpo8oCHUKamMu Haubonbuie20
ceyeHusi coanacHo 9.3 u 9.4:

- OOHOXUITBHBIX — M5TIMb fpucoeduHeHUl/omcoeduHeHuUl;

- XKecmkue (OOHO-MHO20KUMbHbIE) U XKecmKue — ecriu 3axum moxem obecrniedums ripucoedurerue boree
00HO20 muria npo8odHUKa, UcrbimaHus rnpoeodsam Ha rposodHuUKe Kaxdo2o muna, rodsepaast Ux NamukpamHo-
My rpucoedUHEHUI0 U OMCOeJUHEHUIO (CM. ripurnioxeHue F).

Kax0blll pas criedyem ucriofb3068aims Ho8bIe MPOBOOHUKU, 3a UCKITIOYEHUEM r1simoeo pasa, koeda npoeod-
HUK, UCIOIb308aHHbI 0151 yemeepmozo CoeQUHEHUSI, 3aXXUuMalom 8 mom xe mecme. [pu kaxxdom ecmaeneHuu
MPOBOOHUKU UL 88005IM KaK MOXHO Oaribliie 8 KOHMaKmMHbIU 3aXKUM, uilu pacriofiazalom ux makum obpa3som,
4mobbi 6b1n1a yeepeHHOCMSb 8 MoTy4YeHUU COOMBEMCMayLe20 COeOUHEHUS.

JKecmkue (00HO- U MHO20XUITbHBIE) MPOBOOHUKU ceyeHueM 6 Mm? u boree nodeepaatom criedyoLuemy
ucrsimaHuto Ha KpydeHue. Nocrie kax0020 coedUHEHUS NMPOBOOHUK CKpyYuearom 8 oboux HarnpasneHusix Ha 180°
Ha dnuHe O om e20 8800a 8 KOHMaKMHbIL 3aXUM, a 3amem omcoeduHsIrom. 3HadeHusi OnuHe! O npugedeHsl 8
mabnuyax 7A u 7B. lNocne ucnbimaruli KOHMaKmMHbIl 3aXUM He JoImKeH bbimb ospexx0eH HaCMmorbKo, Ymobbl
UCKmoqanock e2o OarnbHelliee Ucrob308aHuUe.

MpumMedaHwue— [epecMOTp JAHHOIO UCTILITAHNS HAXOAUTCH HA PACCMOTPEHUN.

Tabnuua 7A — [nvHa npoBogHMKA NPU UCTBITAHUW Ha CKpyuMBaHUe

2

CedveHne UenbITYyeMoro NpoBOAHWUKA, MM Onuna L, mm

6 150
10 150
16 200
25 200
35 200
50 200

Tab6nwuya 7B — [dnvHa NpoBOAHVKA MPU UCTILITAHUM Ha CKPY4VBaHUe

Kanubp ncnbiTyemoro npoBofHWka B COOTBETCTBUU Onuka L, M
¢ AWG (AmMepuKaHCKUM COpPTaMEHTOM MPOBOAOB) '
10n8 150
6 n bonee 200
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11.5 UcnbimaHue Ha npeebiWweHUe meMnepamypb!

JriekmpuyecKue xapakmepucmuKu 8UHMOBbLIX U 6e38UHMO8LIX KOHMAaKMHLIX 3aXXUMOB8 PO8epPsIom ¢ ro-
Moo criedyrouje2o ucribimaHust. B criyuae, Ko20a KOHMaKmMHbIe 3aXUMbI SI6IISIH0MCS HeOMbeMIEMOL YaCmbio
u3dernusi, OHU Mo2ym rio0eepaambCsi UCTIbIMaHUIo omoesibHO U 8 cocmase Uu30erusl.

UcnbimaHue Ha ripessierue memnepamypbi Ne 1 npoeodsam, ucrorsnb3ysi Ho8ble U30IUPO8aHHbIe amoMu-
Huesble U (wiu) MeOHbIe NPOBOOHUKU C CedeHUeM 8 coomeememeuu ¢ 9.3:

- KecmKue OOHOXUITbHbIe — OI1s1 KOHMAaKMHbIX 3aKUMO8, KOmopble 0becrieyusarom rpucoeduHEHUe MOITbKO
OOHOXUITbHBIX MPOBOBHUKOB;

- XKecmKue 00HO- U MHO20XXUITbHbie — OI1s1 KOHMaKMHbIX 3aXKUMO08, Komopble obecriedusaiom npucoeduHe-
Hue rpo8oGHUKO8 amux 08yX murios;

- XXecmKue 0OHO- U MHO20XUTTbHbIE, @ makxke aubkue rpoe8odHUKU — 0711 KOHMAKMHbIX 3aXKUMO8, KOmo-
pble obecneyusarom rpuUCoedUHEHUE NPOBOOHUKO8 8CEX MUIMO8.

[na coeOuHumeneHbIX ycmpolcme ¢ He yCmaHOoeeHHbIM HOMUHaITbHbIM MOKOM criedyem ebibpams uc-
nbimyembili IPOBOOHUK HauborbLiezo cedeHust. VicribimamenbHbiti mok crnedyem onpedensime rno mabnuye 8
(cM. 8 kayecmee ripumepa criyqal A rpunoxexus J).

[na coedurHumernbHbIX ycmpolicme ¢ ycmaHOo8/1eHHbIM HOMUHaITbHBIM MOKOM pasmep UCTbIMyeMo20 rpo-
800HUKa ciledyem 8bibupame Ha OCHOBE 3MO20 HOMUHAIbHO20 MOKa, onpedeniiemMoeo 8 Coomeemcmeuu ¢
npunoxeHuem D. UcnibimameribHbIl mok criedyem onpedensme o mabuye 8 (cM. 8 kayecmse ripumepa ciy-
val B npunoxerusi J).

[ns coedurumeribHbIX yempoucme, SIe/IsioUuUXCa HeOMbeMITeMOU Yacmito U30esIUsi C HOMUHaITbHbIM IMOKOM,
pasmep ucribimyeMozo rnpoeodHUKa U ucribimamerbHbill mok criedyem ebibupams Ha ocHose cmaHdapma Ha
coomeemcmeyrowjee usdernue. Koz0a arromuHuessie po8oOHUKU He rpedycMmampusarom 8 cmaHoapme Ha Co-
omeemcmaeyoujee uzdernue, pasmep rposodHUKa criedyem ornpedenisimb Ha OCHoae rpunoxeHus D (cm. e kave-
cmee ripumepa ciyyaii C npuroxeHusi J).

Bo ecex criyyasix npo8oOHUK OomkeH bbimb nNPUCOEOUHEH KaK 8 yCIIo8USsIX HOPMAalbHOU 3KCrlyamauyuu
(cM. 5.9 0511 sUHMOBbIX MPOBOOHUKOB) K KaXK00My U3 Yembipex obpa3uyos.

B meyeHue muHumym 1 4 Ha obpasusl nodaom rnepeMeHHbIl ucrbimamernbHbit mok. Cpa3sy xe rocne
3MO20 U 8 yCII08USIX IIPOMEKaHUsT Mo20 e mokKa usMepsiiom memriepamypy coedQuHumerbHo20 ycmpolicmea
mepmorapol, ycmaHOo8/1eHHOU Ha KOHMaKMHbIU 3aXKUM CO CMOPOHBI, C KOmMOopoU ecmassnisam rMpo8odHUK (Kak
MOXHO OrIUXe K [POBOGHUKY).

Tabnwuuya 8— VcnbiTatenbHble TOKU, UCMONb3yeMble NPV NPOBEAEeHUN UCMbITaHUS HAa NpeBbllWeHne TemMnepaTtypbl

CeuveHue MenbiTaTenbHbli TOK NpoBoAHuKa, A
AWG mMeTpuyeckoe, Mm? MefHoro* antoMMH1eBoro
— 0,50 11,5 —
20 — 12,0 —
— 0,75 14,0 —
18 — 16,0 —
— 1,00 18,5 —
16 — 21,0 —
— 1,50 22,0 —
14 — 26,0 —
— 2,50 30,0 —
12 — 35,5 —
— 4,00 40,0 35
10 — 47,0 40
— 6,00 54,0 46
8 — 64,0 53
— 10,00 75,0 60
6 — 88,0 69
— 16,00 100,0 79
4 — 115,0 88
— 25,00 130,0 99
3 — 146,0 110
2 — 163,0 123
— 35,00 183,0 137
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Oxkonyvarnue mabnuusl 8

Ceuenue McnbiTaTenbHbId TOK NPoBoAHMKA, A
AWG meTpuyeckoe, Mm?2 MefHoro* anmMUHUEBOro
1 — 210,0 152
— 50,00 — 171
0 — — 190

* B KOHTAKTHOM 32XMME C antOMUHUEBLIM KOPIYyCOM.

MpumeyaHune— Ecrn gna npucoeguHeHust Kak MegHbIX, TakK U antoMUHWMEBBIX MPOBOAHWUKOB NpegHa3Ha-
YeH KOHTAKTHbIA 3aXUM C HeartoMUHUEBbLIM KOpnycom, Torga npoeogAaTt ncnoitTaHuAa C antoMUHUEBLIM NMPOBOAHU-
KOM, UCNONb3yA AaHHyo Tabnuuy, u ¢ MegHbIM npoBogHukoM cornacHo MOCT 31195.1.

Hu e koem crniyyae nipessbitieHue memriepamypbl Yy KOHMaKmMHO20 3axuma He O0JKHO bbimb borlee ykasaH-
HO20 8 cmaHdapme Ha coomeemcmeyiolyee usoesue, 8 MPOMUHOM CiTyyae OHo He dormkHo bbimb bonee 50 °C.

PexomeHOyemcs, 4mobbl (ecrii 3mo 803MOXHO) KOHMaKMHbIE 3aXKUMbI pU UX UcTibimaHuu omoerbHo om
obopydoeaHus bbinu 3aKperiieHsi Ha obuel nodcmaske U coedUHeHb! rnocedosameribHO. AHaro2udHbIM obpa-
30M Yacmu u3desnusi, Ha Komopble ycmaHaeuearm KOHMakmHbie 3axUmMbi, O0IKHbI bbimb 3aKperieHbl Ha
obujeli nodcmaeke, eciiu ux He UCTbIMbI8alom 6 cocmaese u3oesnus.

B cnyyae rniocnedosameribHo20 coeQUHEeHUs1 coedUuHsieMble MPo8odHUKU OOIMKHBI 0bpasosame nemino, pac-
IOJTOXKEHHYH 20pU30HMAITBHO UITU 8epMUKaIlTbHO, KaK MoKasaHo Ha pucyHke E. 1, ecriu KoHmMakmHble 3aXXUMbl He
pacronoxeHbl makum 0bpa3oM, Koe0a merosoe pacuiupeHue coeOUHAWUX NPOBOOHUKO8 He 8usiem Ha co-
eduHumerneHbie ycmpoticmea. [JnuHa Kkaxd0o20 u3 d8yx coedUHSAeMbIX OMpPe3Ko8 rPoeodHUKa, obpa3yrouie2o
nemio, Mexdy ucrsimyemMsimu o6pa3uyamu oimkHa 6bimb He MeHee 0,5 M dnsi cevenull 3o 10 MM exImodUmerTs-
HO U 1 M — 851 6orbLUX ceyeHudl.

B npouecce ucribimarusi, 8Kkmro4as UsMepeHus!, Heobxodumo, Ymobe! MPOBOOHUKU He MO2/TU CMeLjambCs 8
KOHMaKMHbIX 3aXKUMax.

Cpedcmea 01 npedomepatieHust Kako2o-1ubo CMeLUEeHUsT (Mmakue Kak 3aKperieHue nposodHuUKa OMHoCU-
merbHO KOHMaKMHO20 3aXUMa), @ makKe MoYKU U3MepeHUsi 8bibuparom makum obpa3oM, Ymobbl Ha xapakme-
PUCMUKU KOHMAaKMHO20 3aXXuMa U pe3yrbmambl USMEePEeHUsT He 81UsINU 8HeuHUe ¢hakmopeb!.

11.6 AcnbimaHue Ha us2u6b

Xapakmepucmuku 6e38UHMO8bIX KOHMAKIMHBIX 3aXKUMO8 He OOITKHbI USMEHSIMbLCA, eCilu coomeemecmey-
rowuti po8oOHUK rocrie e2o ecmaeneHusi bbiil coeHym. B cmaHdapm Ha coomeemcemeayroujee usderiue QOmKHb!
BbImb 8KITKOYEHbI UCTIbIMaHUS Ha U32ub € Uerbio PosepKU Xxapakmepucmuk 6e38UHMO8bIX KOHMaKMHbIX 3aXu-
MO8, y4UmbI8asi, Ymo rapamempabi UCTIbIMaHul yooeremeopsiiom MUHUMATbHOMY pUeMieMoMy YPOBHIO Kecm-
Kocmu (Harpumep rnadeHue HarnpsKeHUs U rpeesbilieHue memrepamypbi).

11.7 Huknuyeckoe ucribimaHue rnod mokoeoli Hazpy3Koli

11.7.1 CoeduHumerbHble ycmpolcmea, npedHasHa4YeHHbIe 0111 UCTIONb308aHUA ¢ 0moesibHbIMU U30MIsyu-
OHHbIMU 0b0I04KaMU UIU YriaKko8aHHbIe 8 U3OMSILUOHHLIU Mamepuall, Komopbili 06epHym 80Kpye 3asepuieHHOU
KOHUesol 3adesku rposodos, criedyem ucribimbieams 6e3 oboroyek unu 0b6epHymbix UONAUUOHHBIX Mame-
puarios.

11.7.2 B riopsidke npedriodmumernbHoCcmu UcrbimaHuto rnodeepaatom:

1) Memannuyeckyio Yacmb COeOUHUMEsbHbIX yempolicms, rnocmasfisieMbixX 8 Ka4ecmsee omoesibHbIX U3-
denul unu cHamMbix ¢ obopydoeaHusi, fpu yCrio8uUU, 4Mo 3Mo He eusiem Ha UX CrocobHoCmb 3axuMams fpo-
BOOHUK;

2) KOHMaKkmHble 3aXumMbl, cobpaHHblie makum obpasomM, Ymo OeMOHCMPUPYOM C80€ UCToJIb308aHUe 8
cocmase 0bopydoeaHUs.

M73Kpymsauwul MOMeHmM, ucnosb3yeMblli 0nsg 3aXuMa UHmMoO8 U 2aek

Vcnibimyembie o6pasybi crnedyem 3axxumame, UCMONb3Ya Kpymswul MoMeHm, cocmasrnsiiowuil 90 % om
3HaveHul, yKa3aHHbIX 8 5.9.

1M747po800HUKU, UCNOIb3yeMble NpU YUKIUYECKOM ucnbeimaHuu nood
mokoeol Hazpyskol

Cnedyem ucriofnb308amb MPOBOOHUKU, pa3Mepbl KOmopbix ripusodsimes e 11.5.
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KoHmakmHbie 3axxuMbi OOITKHbI 8bI0epXu8ame UUKITUYECKOe UcTbimaHue rod mokoeol Hazpy3Kol ¢ Uc-
ro1b308aHUEM MeOHbIX U (Ur1U) armoMUHUe8biX Npo8oOHUKOS, rpusedeHHbIX 8 mabriuue 9 (8 kayecmee ripumepa
CM. fipusioxeHue J).

Tabnwuuya 9— Beibop matepnana NnpoBoAgHUKA ANSA LMKIUYECKUX UCMbITAHWIA NOA TOKOBOW Harpy3kom

OGO3HAYEHNE KOHTAKTHBIX 32XWUMOB B COOTBET- WcnbiTaHue nposoaHuka
ctBUK ¢ Tabnuuen 3A n 3B
antOMUHUEBOTO MenHOro
Al + —
Al—Cu + —
Cu — +

MpumevaHnwus

1 ®unsmnyeckme CBOWCTBA antOMUHUEBbLIX MPOBOAHMKOB 6oMnee KpeTnydHbl NpU LUKITMYECKOM UCTbITaHUU NOf,
TOKOBOW Harpy3kou, Yem medb, M NO3TOMY NOfyYeHHble pe3ynbTathl OyayT AecTBUTENbHLI Ana meaw. Cnepyet
yunTbiBaTh 60nee BLICOKYIO AOMYCTUMYLO TOKOBYIO HArpy3Ky Afsl Meay Npu NCMNbITaHWM Ha NPEBbILLEHWE TeMNepaTy-
pbl, BKIIOYaeMOM B CTAHAApT Ha u3genwve.

2 3Hak «+» 03Ha4aeT, YTO UCMbITaHUSA NMPOBOASAT, 3HAK «—» — He MPOBOAAT.

M75Mamepuanbl KOHMaKMHbIX 8UHMOB, UCNTONIb3yeMbiXx 0N ucnbimaHulU

Ecnu ykazaHo, 4mo 8 KOHMaKmMHOM 3aXUMe UCIONb3ym 3aXUMHbIe 8UHMbI MOJIbLKO U3 00HO20 Mame-
puariia, moeda e20 criedyem ucribimbeieame 8 COCMOSHUU riocmaesku. Eciiu ykazaHo, 4mo 8 KOHMaKmMHOM 3aXu-
Me UCTIONb3YIom 3aXXUMHbIe 8UHMbI, U320Moe/IeHHbIe boriee YemM U3 00H020 Mamepuaiia, mozada OomkHbI bbimb
ucrisimatbi 08e KombuHauuu 8 coomeememauu ¢ mabruuet 10.

Tabnuuya 10 — Matepnan 3aXUMHbIX BUHTOB, UCTIONb3YEMbIX 1151 UCMbITAHWUNA

MenbiTaHne cnegyet npoBoAnTe € MCNONB30OBAHMEM BUHTOB, U3rOTOBJMTIEHHbBIX U3
CI'IJ'IaB, M3 KOTOPOro U3rotToBrneH
BUHT cTanu MeOHOro cnnasa anoMUHUEBOro Chnnaea
Cranb, megb u anioMUHWIA Het Ja
Cranb n aniommHmi Ha —
Cranb n meap Ma
AnoMuHMA 1 Medb — Ha

1M.767posepka paboyux xapakmepucmuKk NpU YUUKITUYECKOM UCMIbIMa-
HUUunod mokoeol Haepy3kKkol

lposepsirom cmaburnibHOCMb KOHMAaKMHO20 3axuma rymem cpasHeHUs (hyHKUUOHUPOBaHUST KOHMaKMmMHo-
20 3axumMa rpu ripesbitueHuU memrepamypbi ¢ byHKULOHUPOBaHUEM 3MajlOHHO20 MPO8OOHUKA 8 YCIT08USIX YCKO-
PEHHO20 UUKITUYECKO20 peXumMa.

YcribimaHue ripoeodsim Ha KOMBUHaUUSIX KOHMaKmMHbIU 3aXXUM/Ipo8OOHUK, ripusedeHHbIx 8 mabnuue 9.

11.7.7 Cnocob MoHmMaxa

11.7.7 .1 Komrinekm obpa3yoe 0115 ucribimaHutl G0imKeH coomeememeosamsa rpusoxeHur E.

11.7.7.2 KoHmakmHbie 3aXUuMbl, CHIMbIE € u30enus, Q0/mKkHbI 6bimb  rpucoeOUHEHbBI K MOKOMpo8oos-
wet(um) demanu(M) moao Xe cedeHus: U (hopMbi, U3 MO20 Xe Memarna u umerowet(um) my xe omoernky
rogepxHocmu, 4Ymo u us0esusi, Ha Komopble OHU ycmaHo8ieHbl. KoHmakmHbIl 3aXum 0ormkeH 6bimb ripucoedu-
HEH K moKoripogodsiyel(um) demaru(sam) makum xe criocobom (rosfioxeHue, Kpymsuul MomeHm um. 8.), Kak u
Ha usdenuu.

B criyyae, koe0a KOHMaKmMHbIU 3aXUM S18/15emcsi caMocmosimeribHbIM u3deniuem 6e3 rnacmuxbi, U32omo-
sumerib OOJIKEH MPOUHCMPYKMUpo8ams UcrbimameiibHyo 1abopamoputo OMHOCUMEITbHO MO20, KaKyt MOoKo
rpo8odsILLYI0 COeOUHUMETBHYIO IMITacmuHy Ucrofb3o8ams (pucyHku E.3—E.6), u ama uHgbopmauusi 01151 1osib30-
samerisi O0ImKHa coodepxkamb OaHHbIe O peKOMeHOYeMbIX cedeHuUU, hopme, memarine u obpabomke rnogepxHoc-
mu mokoriposodsiueti(ux) demarnu(ed).
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11.7.7.3 Tokonpoeodsiwasi(ue) 8emans(u) dormkHa(bl) bbimb coeduHeHa(bl) C MOMOWbIO NalKu MIeKUM U
maeepObiM NPUrosiMu, CeapKu Ui 8UHMO8 U 2aek, BuamMemp 20/1080K ¥ KOMOPLIX He fpesabiuiaem wupuHb! mo-
Korposodsweli(ux) demanu(et). [lnuHa suHma, ebicmynarowjasi 3a npedesbi 2aliku, He 8omkHa 6bimeb bonbuie
Ouamempa suHmMa.

11.7.7.4 [JnuHa ucrieimyemozo MposodHUKa om Mecma 8800a 8 KOHMAaKMHbIU 3aXXUM A0 KoMIIeHcayUOHHOU
WuHbI 00ImKHa coomeemcemaeosams ripusedeHHol 8 mabnuye 11.

Tabnwuuya 11 — OnMHa neneiTyemMoro NpoBOgHUKa

CeyeHune MpoOBOOHWUKA B COOTBETCTBUU c 2 MuHUManeHas anuHa
c AWG e4YeHUe NpoBOAHMKA, MM NPOBOAHUKA, MM
o 8 o 10,0 200
6—3 Cs. 16,0 go 25,0 300
2—0 « 350 « 50,0 460

11.7.7.5 Ucribimyembie npo8oOHUKU, UMEIOLUE MaKOEe e CeYeHUe, KaK U MpOB8OOHUKU, UCMOMb308aHHbLIE
rpU rIpoBepKe Ha rpesbitieHue memrnepamypbi, COEOUHSIIOM rocrnedosamesisHO C 3ManoHHbLIM MPO8OOHUKOM
maKoeo ke CeYeHUs.

11.7.7.6 [dnuHa amarioHHo20 ripo8odHUKa OoIKHa rMpubrusumernsHo e 88a pasa ripessiuiame OrUHy Uchbi-
myemoz0 rposodHUKa.

11.7.7.7 KaxObili c60600HbI KOHEU, UCTIbIMYeMO20 U 3maiioHHO20 MpPpO8OOHUKO8, HE MPUCOEOUHEHHbIX K
KOHMaKmMHOMY 3axKumy, OOIKeH bbimb ripusapeH unu rodnasiH ¢ oMok meepdo20o Mpurosi K KOPoOmMKomy
OMpEe3Ky KOMIEHCaLUOHHOU WUHBI U3 MO20 Xe Mamepuara, Ymo U rpoB8OCHUK, U CEYEHUEM, He NPpesbiaroum
npueedeHHoz0 8 mabnuue 12. Bce xunbi npo8o0HuUKa G0mKHbI Obimb rpusapeHs! unu nodnasHbl ¢ MOMOWbH
meepd020 rpurosi ¢ Uerbio noslydeHUss HaBexXHO020 3NIEKMPUHECK020 COEOUHEHUS C KOMMEHCaUUOHHOU WUHOU.
HepaswemHoe coeduHeHue 0bXUMHO20 muria, ocyuecmesrisieMoe ¢ MoMowbio uHecmpymeHma (b6e3 ceapku), Mo-
JKEM UCrob308ambcs 01151 IPUCOEOUHEHUS KOMIEHCAUUOHHOU WUHbI, €CIU 3mo fipuemiiemo 9515 uszomosume-
1151 U ecriu obecrequsaromces makue Xe Xxapakmepucmuku.

Tabnuuya 12 — Paamepbl KOMNEHCALUWOHHON M 3NEKTPUYECKOW LLIMH

MakcumMankHoe ceueHne LIMH, MM2
UcnbitaTtenbHbin TOK, A
antMUHUeBbIX MEe[IHbIX
0—50 45 45
51—125 105 85
126—225 185 155
Cs. 225 320 240

11.7.7.8 PaccmosiHue mex0y ucribimyeMbiM U 3masloHHbIM po8odHUKamu 0/mkHO bbime MeHee 150 Mm.

11.7.7 .9 Ucribimyembie obpa3subi QoImKHbI bbimb ModeeLeHbl 20pU30HMANLHO UNU 8epMUKaITbHO MU meMm-
repamype okpyxatowjeli cpedbl NMPUKPEreHHbIMU K KOMIIeHCaUUOHHOU UiU 3/1eKMpUYeCcKoU WUHE C TOMOWbI0
Hemokoriposodsiwjux cpedcme, Ymobbl He rodgepaamb KOHMaKMHbIL 3aXXUM pacmsausatowell Haspyske. Ter-
nosble bapbepbl O0INKHBI bbIMb YCmMaHo8 eHb! ocpeduHe Mexoy MPo8odHUKaMU U ebicmyrname 3a npedessi
KOHMaKmMHbIX 3aKUMOo8 Ha (25 + 5) MM o wiupuHe u Ha (150 + 10) MM rio dnure (cM. pucyHok E.1). Tennossie
b6apbepbi He mpebylomcs, ecrniu paccmosiHue mMexdy obpasuyamu cocmaeinsem He MeHee 450 mm. Obpa3subi
BosmkHbI Bbimb PAcrioNoXeHbl Ha paccmosiHUU He MeHee 600 MM om riof1a, CmeHbI Unu lomorka.

11.7.7.10 Ucnibimyembie obpa3usi doimkHbl bbimb pasmeLleHebl 8 cpede, 8 Komopoll Mpakmuyecku omeym-
cmeyiom aubpauyusi U CKBO3HSIKU, @ meMriepamypa OKpyxaiouie2o 8030yxa pasHa 15 °C — 35 °C. Nocne Havana
ucribimaHusi Gorycmumoe UsMeHeHue memrepamypbi cocmasnsem + 4 °C npu ycrioguu, 4Ymo He rpesbiiaom-
¢s1 dorycmumbie rpeoerb.

1M78UN3smMepeHue memrnepamyphbl

11.7.8.1 MamepeHue memriepamypbi OCYLLECMBIISIHOM C TOMOULI0 MEPMOrap, CeHeHue rposodos y Komo-
pbix pasHo 0,07 Mm? (MpubnusumernsHo kanubp 30 € coomeemcmesuu ¢ AWG) u meHee.
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11.7.8.2 Y KOHMaKmHbIX 3axumoe mepmoriapa 0omkHa bbimb ycmaHoelleHa €O CmopoHbl 8800a Mpo-
800HUKa 8 KOHMAaKMHbIU 3aXKUM 8671U3U KOHMaKMHOU r1oeepxHOCMu, MeX0y rpo8oGHUKOM U KOHMAaKMHbIM 3a-
JKUMOM.

11.7.8.3 Y amarnoHHoz0 rpoeodHuKka mepMoriapa 0oimkHa bbimb ycmaHosreHa rocpedure Mexoy KoHUamu
npoeodHuKa U rnod e2o usonayued.

11.7.8.4 YcmaHoska mepmMoriapbi He G0ImKHa npueodums K rnospexx0eHuUo KOHMaKmHo20 3aXuma uniu sma-
JIOHHO20 NPOBOOHUKA.

MpumeyaHue— [lonyckaeTca ceepneHne HeGONbLWOro OTBEPCTMS U Nocrneaylollee 3aKkpenneHue Tepmonapsbl
npy YCNOBUM, YTO 3TO HE BIIMSIET HA XapPaKTepUCTUKN U NPUEMNEMO ANsl N3rOTOBUTENSI.

11.7.8.5 Temnepamypy okpyxatowiel cpedbl criedyem usMepsamb € NoMouwbio 8yx mepmoriap maxkum
06pazoM, ymobbl docmudb cpedHez0 U cmaburibHO20 MoKa3aHus 8 obrnacmu ucrisimameribHol nemiu (cM. 11.5)
6e3 upesmepHo20 sHeluHe20 8o3delicmeust. TepMoriapbl A0ImKkHbI Bbimb PacrioroXeHbl 8 20pU30HMalTbHOU MIloc-
Kocmu, nepecekarouieli o6pasybl, U Ha pacCmosiHuu He MeHee 600 MM.

MprvmMeuyaHun e — YIOBNETBOPUTENbHLIN METOA AOCTUKEHUA CTabUNBHOIO N3MEPEHUs1 3aKIiovaeTcs, Hanpu-
Mep, B NMPUKPenneHnn TepMonapbl K MeaHbIM nnactuHam 6e3 nokpoitua pasmepom npumepHo 50 - 50 MM 1 ToNWMHOM
6—10 mm.

11.790ueHKka pe3dynbmamos ucnbimaHus

Mpumeyanue— OueHka pe3ynbTaToB UCMbITaHUA GasnpyeTca Kak Ha npegene NPeBbilWeHns TemnepaTypbl
Y KOHTaKTHbIX 32KMMOB, TaK M Ha KonebaHum TemrepaTypbl B MPOLECCe MCMbITaHuS.

Y kaxk0020 KOHMaKMHO20 3axuma:

- nipeabilieHue memrepamypsl He OommxHo buime 6onee 110 °C;

- hbakmop cmaburneHocmu 8 He BorxkeH npessiwame + 10 °C.

Coomeemcmeue daHHOMY mpeboeaHuto nposepsirom ucneimaHusimu no 11.7.9.1u 11.7.9.2.

11.7.9.1 UcnsimameneHyto nemiro (cMm. 11.5) nodeepearom 500 yuknam ucribimarHusi 8 meverue 14 npu
BKITHOHEHHOM MOKe U 8 meyeHue 1 4 — rpu 8bIKITIOYEHHOM MOKe, Ha4UHasl ¢ rnepeMeHHo20 moka, 8 1,12 pas
ripesbilialLeao ucrsimamerbHbil Mok, onpedensemsili e coomeememeuu ¢ 11.5. B kKoHUe Kaxdo20 rnepuoda,
8 meyeHue nepsbix 24 UUKIT08, MoK cliedyem peaynuposams makum obpa3omM, Ymobbi nosbicums memriepamy-
by 3marnoHHo20 rposodHuka do 75 °C.

Ha 25-m yukre ucrisimamernbHbili Mok criedyem ompezyriupogams 8 rociieOHuUl pas, U cmabuilbHyo mem-
nepamypy criedyem 3apeaucmpuposams Kak pe3yfibmam riepgoeo UsMepeHusi. B meueHue ocmasuiuxcsi YUKInos
ucribimaHusi He criedyem bonbuie peaynnuposamse UCbimamerbHbIl MOK.

Temriepamypy criedyem peaucmpupogame MUHUMYM 8 medeHUe 0OHO20 YUKITa Kaxobil paboyuli 0eHb U
ripubnusumernsHo riociie 25, 50, 75, 100, 125, 175, 225, 275, 350, 425 u 500 yukros.

Temniepamypy criedyem usMepsimb 8 medeHuUe rocfleOHUX 5 MuH riociie riodavu moka. Eciiu pasmep Komri-
niekma ucribimyembix 06pa3yoe unu ckopocmes cucmemsl cbopa GaHHbIX MaKoebl, Ymo He 8ce U3MEPEHUSs MO-
2ym bbImb 3a8epLUieHbI 8 MEYEHUE 5 MUH, NepUo0 8PEMEHU, 8 IMEYEHUE KOMOopo2o 1odarm mok, 00/KeH bbimb
rpo0fIEH 00 3a8EPLUIEHUSI MaKuX U3MePEHUL.

lepuod, 8 meyeHue KOMOpPOo20 MOK OMKITKO4EH, MOem Bbimb COKpaLeH rocrie rnepabix 25 UUKIIoes ucrsi-
maHusi 00 8peMeHU, Ha 5 MUH rpesbilalolLe20 MakcumMaiibHoe 8peMsi, Heobxodumoe 0115 mozo, 4mobbl memre-
pamypa ecex rpucoeSUHEHHbIX KOMITIIEKIMO8 KOHMaKMHbIX 3a:KumMoe bbiia 8 rpedenax + 5 °C om memnepamypbi
okpyxaiouel cpedsbi. C yerbro COKpalUeHUsT DEMEHU OMKITIOYEHUS] MOKa MOXHO UCIONb308amb MPUHyoumeris-
Hoe 8030yLHOe oxNlaxdeHue, eciiu amo rpuemiemo 011s1 uszomosumersi. B amom criyyae cmpysi 6030yxa 00s1K-
Ha bbimb HarpaslneHa Ha 8cio ucrbimamerbHylo nemio, u docmuaHymasi memriepamypa He 0ormkHa bbime
HUXe memriepamypbl OKpyXatoujeli cpedsbi.

11.7.9.2 KoaghchuyueHm ycmotiqusocmu S 015 Kax0o20 u3 11 usamepeHull memriepamyps! 8 coomeem-
cmeuu ¢ 11.7.9.1 domxeH 6bimb orpederieH rymem 8biyumaHusi cpe0He20 OMKIIOHeHUs1 memrepamypbi D
u3 11 3Ha4eHUl OMKITOHEeHUS memriepamypabi d.

OmknoreHue memrepamypsi d 05151 11 omOenbHbIX USMePEHUU memMrepamyphbi roflyHarom rnymem 8bidu-
maHusi coomeemcemeayrouleli memriepamypbl 3MasloHHO20 MPOBOOHUKA U3 meMriepamypbl KOHMAaKMHO20 3aXu-
Mma (mabnuya 13).

MpuMeyaHune— BennumHa d SIBNAETCA NOMOXUTENBHON, €CNM TEMMNepaTypa KOHTAKTHOTO 3aXWMa Bbile
TeMNepaTypbl 3TaNOHHONO NPOBOAHMKA, U OTPULLATENBHOM, ECIIM OHA HUXE.
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Tabnwuuya 13 — Mpumep BblHMMCNEHN O/151 OQHOIO KOHTAKTHOMO 3aXMMa

UMGNO LMKIoB Temneparypa, °C

nenbITaHms i i
KOHTaKTHbIA 3aKMM | OTaNoHHbIA NMPOBOAHUK d=b-c S=d-D

a b c
25 79 78 1 0,18
50 80 77 3 2,18
100 76 77 -1 -1,82
125 77 77 0 - 0,82
175 78 77 1 0,18
225 79 76 3 2,18
275 78 76 2 1,18
350 77 78 -1 -1,82
425 77 79 -2 -~ 2,82
500 81 78 3 2,18

Cymma d=+9.

D paBeH cpeaHeMy 3HadeHuto: d = 9/11 = 0,82.

12 Koppo3neycToMumBoCTb

Ha paccmoTpeHuu.

Cnyyan Aunu B

CoeauvHuTenbHOE YCTPONCTBO (€CNN OHO HE COCTAaBMSIET KaK camMo-
CTOATENbHOE M3AENMe eguHoe uenoe c u3genvem) Unm 3axmmHoe
YCTPOMCTBO (€CNM OHO COCTaBMAET eauHoe Lenoe ¢ U3gennem)

Cnyuau A, B unu C — usgenue

CoenuHnTenbHOE YCTPOMNCTBO (ECNM OHO HE COCTaBIIsAET KaK Camo-
CTOATENBHOE U3JeNnve eauHoe LEeNoe C U3AenmemM) Unm 3aXMMHOe
YCTPOMCTBO (&CINWN OHO COCTaBIIsieT eyHOe Lerioe ¢ n3genuem)

Cnyyan C — uspenue

7 — KOHTaKTHbIN 3aXUM; 2 — 38XUMHOE YCTPOWCTBO

PucyHok 1 — UN306paxeHne KOHTaKTHbLIX 3aKMMOB B COCTaBe 3aXMMHOI0 yCTPOMCTBa



Mpunoxenne A
(cnpaBo4HoOe)

NoCT 31604—2012

3Ha4YeHUA KpPYTALWMX MOMEHTOB, NpUKNaabliBaeMbIX K BUHTaM ¢ pe3bbon no FOCT 8724

Tabnuua A1

KpyTAwuii MOMEHT, NpyMKNagbiBaeMblid K METANNUYECKUM BUHTaM, H-m
HomMuHaneHbIl auameTp pessbbl, MM (pyHT- oiim)

(nroime1) | I I v Vv

Jo 2,8 (0,11) Brkmou.| 0,20 (1,80) — 0,4 (3,5) 0,4 (3,5) —

Ce. 2,8 (0,11) » 3,0 (0,12) » 0,25 (2,20) — 0,5 (4,4) 0,5 (4,4) —

» 3,0 (0,12) » 3,2 (0,13) » 0,30 (2,70) — 0,6 (5,3) 0,6 (5,3) —

» 3,2 (0,13) » 3,6 (0,14) » 0,40 (3,50) — 0,8 (7,1) 0,8 (7,1) —
» 3,6 (0,14) » 4,1 (0,16) » 0,70 (6,20) 1,2 (10,6) | 1,2 (10,6) 1,2 (10,6) 1,2 (10,6)
» 4,1 (0,16) » 4,7 (0,18) » 0,80 (7,10) 1,2 (10,6) | 1,8 (15,9) 1,8 (15,9) 1,8 (15,9)
» 4,7 (0,18) » 5,3 (0,21) » 0,80 (7,10) 1,4 (12,4) | 2,0 (17,7) 2,0 (17,7) 2,0 (17,7)
» 5,3(0,21) » 6,0 (0,24) » 1,20 (10,80)| 1,8 (15,9) | 2,5 (22,1) 3,0 (26,6) 3,0 (26,6)
» 6,0 (0,24) » 8,0 (0,31) » 2,50 (22,10)| 2,5 (22,1) | 3,5 (31,0) 6,0 (53,1) 4,0 (35,4)
» 8,0 (0,31) » 10,0 (0,39) » — 3,5(31,0) | 4,0 (354) 10,0 (88,5) 6,0 (53,1)
» 10,0 (0,39) » 12,0 (0,47) » — 4,0 (35,4) — — 8,0 (70,9)
» 12,0 (0,47) » 15,0 (0,59) » — 5,0 (44,2) — — 10,0 (88,5)

B rpade | npuBoasTca 3HaueHUs1, OTHOCALLMECH K BUHTaAM 0e3 rornoBOK, ecrniv BUHT NOCMe ero 3aTsarMBaHusl He
BbICTYNAET M3 OTBEPCTUS, U K APYIMM BUHTAM, KOTOPblEe HEMNb3s 3aTsAHYTh C MOMOLbLIO OTBEPTKM, NE€3BME KOTOPON Wupe
anameTtpa BUHTA.

B rpade Il npuBogaTcs 3HauveHns, OTHOCALWMECS K FanKam KOJTNAYKOBbIX KOHTAKTHbIX 3aXXMMOB, KOTOPbIE 3aTArMBa-
IOT C MOMOLLbLIO OTBEPTKMU.

B rpade Il npuBogAaTca 3HaveHnsi, OTHOCALWMECH K APYIMM BMHTAM KOHTAKTHbIX 32XXMMOB, KOTOPbIE 3aTSArMBaloT C
NOMOLLIBIO OTBEPTKM.

B rpade IV npuBogatcs 3HaueHns1, OTHOCSALWMECS K BUHTAM U ravikam, OTNIMYHBIM OT raek KONMa4vkoBbIX KOHTaKTHbIX
32XKMMOB M KOTOpblE 3aTAIMBaIOT APYIMM UHCTPYMEHTOM.

B rpacde V npuBoasaTcsa 3HaYeHWsl, OTHOCALMECS K Famkam KONMMNa4vykoBbIX KOHTAKTHbLIX 3aXXMMOB, KOTOpPblE 3aTAru-
BalOT HE C MOMOLLbIO OTBEPTOK.

B cnydae KonnauykoBbIX KOHTAKTHLIX 32XXMMOB MPMBOAUTCS HOMMUHANbHbLIM AUaMeTp LNUMBKU CO LUNMLEM.
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MpunoxeHune B
(o6a3aTenbHoe)

3HauyeHus KpyTAWUX MOMEHTOB, NpUKnagbliBaeMbIX K BUHTaM,
ucnonb3yeMbiMm O6LecTBOM aBTOMOGUNBbHBLIX UHXeHepoB

Tabnwuua B.1— KpyTawmii MOMEHT, NPUKaabIBaeMbIiA C LIENbIO 3aTAMBaHMUs BUHTOB paamepom 4,8 mm (0,189 groiima)

n Gonee

Pasmep UCNbITaTeNBLHOMO NPOBOJ-
HUKA, NPUCOEAUHEHHOTO K KOHTAKT-
HOMy 3axumy, Mm2 (AWG)

KpyTAwmin MOMEHT, NpUKNaabiBaembli ¢ LENbio 3aTArMBaHUS BUHTOB, H-m
(byHT - fitoiim)

Monosku co wnuuem 4,8 mm (0,189 aroiima)’)

WvpuHua wnuua 1,2 mm (0,047 grorima)
WNU MeHee U AnvHa wnuua 6,4 mm
(0,250 proiima) unu meHee

Wvpuna wnuua 1,2 mm (0,047 grorima)
WNu MeHee U AnvHa wnuua 6,4 mm
(0,250 proiima) unu mexHee

0,5—86,0 (20,0—10,0) 2,3 (20) 4,0 (35)
10,0 (8,0) 2,8 (25) 4,5 (40)
16,0—25,0 (6,0—4,0) 4,0 (35) 5,1 (45)
— (3,0 4,0 (35) 5,6 (50)

350 (2,0) 4,5 (40) 5,6 (50)

50,0 (0) — 5,6 (50)

1 Ons wnvues LUMPVIHOW M ANIMHON, He COOTBETCTBYIOWMX Tabnuue, cnegyeT Boibupatbe Hambornbliee 3Ha4eHne
KPYTSILLEro MOMEHTa, COOTBETCTBYIOWENO pa3Mepy NpoBOAHUKA.

WnpyHa wnuua saBnsieTcss HOMUHAmNbHBIM KOHCTPYKTUBHBIM NMapameTpoM.

AnnHy Wwnuua uaMepsiioT B HUXKHER YacTu Wwnuua.

Tabnwuya B.2 — KpyTsawmii MOMEHT, NpUKNaabIBaemblii C LENbIo 3aTArMBaHWsA BUHTOB C FONOBKaMKM CO WAMUamMm,
pasmep koTopbix MeHee 4,8 mm (0,189 grorima), NpeaHasHa4YeHHbIX 7151 UCMONb30BaHUA € NPOBOAHMKAMMW ANaMETPOM
6 mm? (pasmep 10 B cooTBeTCTBMM ¢ AWG) Mnu meHee

KpyTAwWwmMin MOMEHT, NPUKNagbiBaeMbli C LEnbo 3aTArMBaHua BUHTOB, H-m

AnuHa wnuua y BUHTA, MM (pyHT-At0iAM)

(nioim) WnpuHa wnmua y suATa’
mMeHee 1,2 mm (0,047 groima) 1,2 mm (0,047 pgrolima) u Gonee
Meree 4,0 (0,157) 0,8 (7) 1,0 (9)
4,0 (0,157) 0,8 (7) 1,4 (12)
4,8 (0,189) 0,8 (7) 1,4 (12)
5,6 (0,219) 0,8 (7) 1,4 (12)
6,4 (0,250) 1,0 (9) 1,4 (12)
7,1 (0,281) — 1,7 (15)
Cs. 7,1 (0,281) — 2,3 (20)

) lWvpvHa Wnnua ABNSAETCS HOMUHANBHBIM KOHCTPYKTMBHBIM NapameTpoM.
2) ins ANVH WNWLUEB C NPOMEXYTOUHBIMIU pa3MepaMu criedlyeT BbibupaTh KpYTSILMIA MOMEHT, OTHOCSILLMIACA K
crnenylwen MeHblen gnuHe wnvua. [nuHy wnvua crnegyet U3MepsaTh B HWKHEN YacTy wnvua.
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Tabnwuua B.3 — KpyTswmin MOMEHT, NpuKNaabiBAeMbIl C LENblo 3aTsirMBaHUS BUHTOB, UMEIOLUNX LLIECTUIPaHHbIe
rONoBKW, C MOMOLLBIO TOPLEBOrO ragyHoro Krova

CeueHne ucnbITyemoro npoBoaHuKa, KpyTAWwmMA MOMEHT, NpUKNagbIBaemblii ¢ LENbI0 3aTArMBaHUS BUHTOB, H-M
NPUCOEONHAEMOro K KOHTaKTHOMY (pyHT oronm)
saxumy, Mm2 (AWG) K . .
ONMNAaYKOBbIN KOHTaKTHBIA 3aXUM KoHTakTHble 3aXWMbl ApYrux TUMOB

0,5—6,0 (20,0—10,0) 9,0 (80,0) 8,5 (75,0)

10,0 (8,0 9,0 (80,0) 8,5 (75,0)
16,0—25,0 (6,0—4,0) 18,6 (165,0) 12,4 (110,0)

— (3,0) 31,1 (275,0) 16,9 (150,0)

35,0 (2,0) 31,1 (275,0) 16,9 (150,0)

50,0 (0) 31,1 (275,0) 16,9 (150,0)

Tabnwuuya B.4 — KpyTawuii MOMEHT, NpUKIaabiBaeMbIi 1151 3aTAMMBaHNS BUHTOB C BHYTPEHHUMM LLECTUIPAHHUKAMMU

Pasmep WwecTurpaHHUKOB, U3MepsAeMblid MeXay rpaHsiMu, Mm KpyTALWMIA MOMEHT, NnpuknagbiBaemMbli ¢ LUEenblo 3aTaru-
(ntorim) BaHMA BUHTOB, H-M (yHT- gronm)

3,2 (0,125) 5,1 (45)

4,0 (0,151) 11,4 (100)
4,8 (0,189) 13,8 (120)
5,6 (0,220) 17,0 (150)
6,4 (0,250) 22,6 (200)
7,9 (0,312) 31,1 (275)
9,5 (0,375) 42,4 (375)
12,7 (0,500) 56,5 (500)
14,3 (0,562) 67,8 (600)
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MpunoxeHne C
(obsa3aTenbHoOe)

YcTpocTBO ANA UCMbITaHUA MPOYHOCTU U3ONALUM NPOBOAHUKOB NpU KpydeHUuu

/1
J
T 375
/2
L4
4 i
1 — 3aXMMHOE YCTPOWCTBO;
2 — nnuTa;
3 3 — rpys;
4 — BTYnKa;
g ponyck Ha pasmep H. . . £ 15 mm
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Mpunoxenne D
(obsazaTenbHoe)

Onpe,qenel-me ceYvyeHuss anrtoMMHUeBOro nNnpoBoAHUKa B COoTBeTCTBUU
C HOMMUHaNbHbLIM TOKOM U CeYeHUueM MegHoOro NpoBoAHUKA

[ns coeanHUTEnbHbIX YCTPOWCTB, PACCHUTAHHBIX HA YKa3aHHbI HOMUHAINBHbIM TOK UMK ABNAOWMUXCA YacTbio U3-
Aenvsi, pacCYNTAHHOrO Ha YKa3aHHbIN HOMWMHAIbHBIW TOK, NPVBEAEHHbIE HWXE AaHHble ABMSAIOTCA PYKOBOACTBOM, MO-
3BONMAKWMM onpeaesinTb ce4yeHne antoMnHUEBOro NnpoBOAHWKA, mcnonbayemoe npn ncnbliTaHUAX Ha Harpes.

B cny4ae, ecnu ceveHre NPoOBOAHUKA HE YKA3aHO B COOTBETCTBYIOWEM CTaHdapTe, CeYeHne UCnonb3yemoro anio-
MWHWEBOIO MPOBOAHWKA NpuBoanTcs B Tabnuuax D.1 n D.1A.

Ta6nwuuya D.1(cm. FOCT IEC 60998-2-4) Ta6nuya D.1A

CeueHune CeveHue anwomu-

, anioMUHUEBOTO . HUEBOrO MpPOBOA-

HomuHanbHbIR TOK, A NPOBOMHMKA, HomuHanbHbI TOK, A HUKE B COOTBOT-

Mm2 cTBUM ¢ AWG

Ot 6 oo 15 BKJTHOM, 2,5 o 15 BKITIOY. 12
Ce.| 15 » 20 » 4,0 Ce.| 15 no 25 BKITHOM. 10
» 20 » 25 » 6,0 » 25 » 40 » 8
» 25 » 32 » 10,0 » 40 » 50 » 6
» 32 » 50 » 16,0 » 50 » 65 » 4
» 50 » 65 » 25,0 » 65 » 75 » 3
» 65 » 80 » 35,0 » 75 » 90 » 2
» 80 » | 100 » 50,0 » 90 » 100 » 1
» 100 » 120 » 0

HononHuteneHasi MHOPMaLWs, Kacarwascsi CeYeHNUs antoMUHUEBBIX NMPOBOAHMKOB, COOTBETCTBYIOLLENO Ceve-
HUIO MegHbIX NMPOBOAHUKOB, NpuBogutcs B Tabnuuax D.2 n D.2A.

Tabnwnuya D.2(cm. IEC 364-5-523 [4]) Tab6bnuua D.2A
B munnumeTpax B kKBagparte Ceuenne — cornacio AWG
CooTBeTcTBYlOLIEE CooTtBeTcTBYIOLIEE
Ceuenne MenHoro ceveHue antoMmuHue- Cevenve MEAHOTO cevyeHue anmmMmuHue-
npoBoAHuKa BOro NPoOBOAHMUKA nposoAHuka BOro NPOBOAHUKA

2,5 4 14 12

4,0 6 12 10

6,0 10 10 8

10,0 16 8 6

16,0 25 6 4

25,0 35 4 2

35,0 50 3 1

2 0
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Mpwunoxenwe E
(o6a3aTenbHoOe)

PacnonoxeHue 06pa3|.|,03 npu UUKINMUH4eCKUX UCNbITaHNAX noa TOKOBOM Harpy3K0|?|

Bepx

150 150

1 — ucnbiTyembln obpasel; 2 — Tenno3awuTHbIe 3KpaHbl; 3 — TOKONPOBOAALMIA NPOBOAHUK, 4 — CBapkKa;
5 — anekTpunyeckan WKHA;, 6 — UCNbITYEMbIN NPOBOAHWK; 7 — KOMMEHCaTopbl; 8 — 3TanoHHbIN NPOBOOHNK,;
9 — ypaBHuTenbHasa wuHa; TC — Tepmonapa

PucyHok E.1 Cxema pacnonoxeHusi 06pasuoB Npu UCMbITaHUSAX

mim|

i

i}

MpumMeyaHuUu e — ToKONPOBOASILLYIO AeTarnb NpUCoeauHsIlOT GonTamu, Nankon UM CBapKON.

| |

PucyHok E.2
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2a
a TokonpoBogsLlas geTanb
(m |
a
MpoBoaHuK
a 2a a
I 1
PucyHok E.3 PucyHok E.4
3a 3a
a a
] ]
iz I i
]
1)
TokonpoBoAsiLLas Aerars, TokonpoBopsiLas Aetanb
p P! =T

i

PucyHok E.5

PucyHok E.6
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Mpunoxexne F
(cnpaBouHoe)

MpuMepbl BUHTOBbLIX 32XKMMOB

OpuH oBpasey
[1Ba KOHTaKTHbIX 3aXumMa

Pucyrok F.1 — HenocpeacTBeHHbIN 3au1M rONOBKOW BUHTA HEMNOArOTOBMNEHHbIX NPOBOAHWUKOB

b)

OpwvH obpasey
[1Ba KOHTaKTHbIX 3aXXUMa

OpuH obpasey,
[1Ba KOHTaKTHBIX 3aXXUMa

OpuH obpaseL
[1Ba KOHTaKTHbIX 3aXXMMa

OawvH o6pasey
J1Ba KOHTaKTHbIX 32)kUMa

[

T s @le
Zh 778
<= <=

PucyHok F.2 — KOCBEHHBIN 3a)XUM C NOMOLLBIO MPOMEXYTOUHOW AETanu HEeMnoAroTOBIIEHHbIX NPOBOAHUKOB
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a) ) b)

OawH o6paseny OawH obpaseyy
OpWH KOHTaAKTHBIA 32)KUM OAVH KOHTaKTHLIA 32)KUM

OnwvH obpaseL
JlBa KOHTaKTHLIX 32>KMMa

OawvH obpasey,
[1Ba KOHTaKTHbLIX 32>KUMa

OawvH obpasey
OauvH KOHTaKTHBIA 3aXXUM

PucyHok F.3 — TopueBble 3axuMbl C HENOCPEACTBEHHbIM 3aXKMMOM MPOBOAHUKA(0B)

OpawvH obpasey
OAVH KOHTaKTHBIA 32aXUM
OpawuH obpasey
M OINH KOHTAKTHbIA 3aXUM

PucyHok F.4 — TopueBoil 3axum PucyHok F.5 — KonnaykoBblid 32)KUM
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OOUH KOHTaKTHLIA 3a)XUM J1Ba KOHTaKTHbIX 3a)KMMa Tpy KOHTaKTHLIX 3a)XUMa
ANsi 0OQHOTO NPOBOAHUKA Ansi ABYX NPOBOAHMUKOB ANs Tpex NPOBOAHUKOB

o

PucyHok F.6 — lMpyumepbl GE3BUMHTOBLIX KOHTAKTHbIX 32)KUMOB
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MpunoxeHne G
(cnpaBo4Hoe)

HasHaveHne antoMMHUEBLIX NnPOBOAHUKOB:

1) o6ecneunTb BOCMPOV3BOAUMOCTbL PE3YNLTAaTOB WCMBITAHUIA, NPOBOAMMLIX paspaboTunmkamm,

rocCT 31604—2012

Tunbl aNKOMUHNEBbIX npoBogHUKOB

ncnbiTaTenbHbI-

MU nabopaTtopusiMM, a Takke KOHCTPYKTOPCKUMMK GOpo M UchbITaTeNbHbIMKU nabopatopusaMu npeanpusiTuii-naroToBu-

Tenem,

2) npeaocTaBuTb 06pasLbl NPOBOAHWKOB AN UCMONb30BaHUsSl pa3paboTyuMkamMmy U U3roTOBMTENSAMU NMPY TUMOBLIX
MCMbITaHWSIX HOBbIX COEAVHUTENbHLIX YCTPOWCTB, 06eCcneunBalowMX HagexHoe (MYHKUMOHMPOBAHUE BCEX MUCMONb3YEeMbIX

NpPOBOAHUKOB;

3) cnegyeT yuuTbIBaTh, YTO CYLWECTBYIOT ABa TUNa PblHKA 4N COOTBETCTBYHOWMX KNAacCoB NPOBOAHUKOB: A — ceBe-

poamMepuKaHckmii U B — eBponencknii.

MpunoxeHne H
(cnpaBo4Hoe)

MpumepHoe cooTHOLIEHUe ceYeHUN B MeTpudeckon cucteme u AWG

H 2 Pa3smep cevyeHuit B COOTBETCTBUM OKBUMBANEHTHOE ceveHue B MeTpuyec-
OMUHAIBHOE CeYeHWe, MM c AWG KoV cucTEME, MM
0,50 20 0,52
0,75 18 0,82
1,00 — —
1,50 16 1,30
2,50 14 2,10
4,00 12 3,30
6,00 10 5,30
10,00 8 8,40
16,00 6 13,30
25,00 4 21,20
35,00 2 33,60
50,00 0 53,50
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Mpunoxexne J
(cnpaBo4HoOE)

MpuMepbl MCNBLITAHWIA Ha NpeBbIleHWe TeMnepaTypbl U LUKMMYECKOro UCMbITaHWA Nof TOKOBOI Harpy3koi

Homu- Linknuyeckoe ucnbiTaHUe NOL TOKOBOWM Luknuyeckoe ucneitaHue nop TOKOBOW
Cnyuaii| CeueHne NpoBOLOB | HANbHbIiA VcnbiTanme Ha npesbilenne HarpysKoii KOHTaKTHbIX 3aXMMOB Harpy3Koil KOHTAKTHbIX 38XUMOB C
TOK Temneparypsl ¢ mapkuposkoii Al unu Al/Cu mapkuposkon Cu
A [2,5—16 mm2 (B BUAE a) Cwm. Tabnuuy 8: cnepyet BbIOK- McneiTannio cnegyet noasepratb WcnbiTaHuio crniegyeT nogeepraTth
oTAenbHbIX U3genuii) paTb Hanbonbwwii paamep (16 MM2); | TONbKO anlOMUHMEBLIE KOHTAKTHbIE 3a-| MEAHbIE KOHTAKTHbIE 3aXWUMbI
ONs AaHHOro pasMepa TOKU PaBHbl: | XUMbI a) CnegyeT HayaTb MUCMbITaHWe C Toka
100 A gnsa Cuwmn 79 A gns Al a) Cnepyet Ha4aTtb ucnbitaHue c| 1,12x79 A n ncnonb3oBaTb MegHbIM
b) Honyckaetcsi makcumanbHoe |Toka 1,12X79 A n ncnonb3oBarb aniomMu- | Npoeog ceveHnem 16 mm?
npesbiweHne Temnepatypbl 50 K HUEBbLIIi MpoBoA ceveHnem 16 mMm2
b) Perynupyss TOK, NOBLICUTL TEM- b) Perynupysa TOK, NOBbICUTL TEM-
nepaTypy STanoHHOrO NPOBOAHMKA [0 | NepaTypy 3TanoHHOro NPOBOAHMKA A0
75 °C 75 °C
¢) Ha 25-m unkne otperynupoBatb c) Ha 25-m umkne otperynupoBaTtb
TOK B NOCMNedHW pa3, [OXAATLCA, KOra | TOK B NOCNeAHui pas, oxaarTbesl, Kor-
TemnepaTypa craHeT cTabunbHON, M Bbl-| Aa TeMnepaTtypa CTaHeT cTabunbHOW, U1
NOMHWUTL NEPBOE U3MEpeEHUE BbINONHUTL NEpPBOE U3MepeHne
d) KoadbdmumeHT ycToumBocTn gon- d) KoadpcprumeHt ycronumeocTu gor-
XeH 6biTb B npegenax +10 °C. Makcu-| xeH 6biTb B npegenax +10 °C. Makcu-
ManbHOE NpeBblleHne TemnepaTtypbl| MarnbHOe NpeBbllWeHne TemnepaTypbl
JOMKHO 6bITb MeHee 110 °C OOMKHO ObiTb MeHee 110 °C
B |[2,5—16 mm2 (B Buge| 25A a) Cwm.Tabnuuy D1: Tok 25 A ansi To xe, 4To 1 gns criydas A, 3a UCKIo- To xe, 4To M AnNA cnyyas A, 3a NCKIo-

OTAenbHbIX U3genui)

CeYeHMs anioMUMHUEBOIO NPOBOAHM-
ka 6 mMm2

b) Cm. Tabnnuy D2: ceuerme 6 Mm2
(ans anomuvHresoro) u 4 mm2 (ans
MeOHOro NPOBOAHUKA)

¢) Cwm. Tabnmuy 8: cedermne 4 Mm2
0N MegHoro NpoBoaHuKa u Tok 40 A;
ceyeHve 8 MM2 ons anioMUHUEBOTO
NPOBOAHMKA U TOK 46 A

d) OonyckaeTca makcmmanbHoe
npeBbilweHre TemnepaTypbl 50 °C

YeHUeM TOro, YTO CriedyeT UCnonb3oBaTh
aniMUHWEBBIV MPOBOAHNK CEYeHnem
6 MM2 1 HauaTb WCMbITAHWE ¢ Toka
1,12x46 A

YeHUeM TOro, 4YTO credyeT NCnonb3oBaTh
MEAHbIN MPOBOAHMK CeveHveM 4 Mm2 1
Ha4aTb ucnbiTaHme ¢ Toka 1,12x40 A

2L0Z—¥091€ 1001
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l1podomxeHue

CTBE HEOoTbLEeMITIEMOW
YacTn m3genws)

pasmep anioMUHUEBOro NPOBOAHMKA
He onpeaeneH, criegyet obpatmTbea
K npunoxxenuto D (npw Toke 25 A cne-
AyeT MCnonb3oBaTh antoMUHUEBBIN
NPOBOAHWK CeYeHnem 6 mm?2)

YEeHWEeM TOro, YTO creayeT UCMOoNb30BaThb
antoMUHUEBLIN NPOBOAHWK, BbIOPaHHbLIN
ANs UICNbITAHUS HA NPEBbILLEHNE TEMMNE-
paTypbl W HadaTb WCMbITAHUE C TOKa
1,12X*A

Homu- Luknuyeckoe ucnbitaHue nog TOKOBOW Luknuyeckoe ucnbiTaHue nog TOKOBOK
- . UcnbiTaHne Ha npesbllleHue - -
Cnyuan CeueHue npoBoaos HanNbHLIN reMAEDATYDb Harpy3KoW KOHTaKTHbIX 3a>XUMOB Harpy3koW KOHTaKTHbIX 3aXXUMOB C
TOK patyp ¢ mapkuposkon Al unu Al/Cu mapkuposkon Cu
C |2,5—16 mm?2 (B Kaue-| 25A Cwm. ctaHgapt Ha nagenwve. Ecnn To xe, uTo n gnst cny4yas B, 3a ncknio- To xe, 4TO0 M gna cnyyas B, 3a uc-

KIMIOYEHNEM TOro, YTO creayeT UCNOorb-
30BaTb MeAHbIN NPOBOAHUK, BblOpaH-
HbIW ONS UCNbITAHUST Ha NpPEeBblWeHne
TemnepaTypbl W Ha4daTb UCMbITAHNE C
Toka 1,12X*A

* 3HadeHve TOKa, onpedeneHHoe Npy UCMbITaHUU Ha MPEBbILWEHNe TEMMNEPaTYpbI.

MpumedyaHune— Korga ctaHgapT Ha usaenve He OroBapuBaeT antoMVHVEBBLIM NPOBOAHWK, AN onpedeneHusi pa3mMepoB CriedyeT UCMonb3oBaTh

Tabnmubl npunoxenus D, kak B cnydae B.

¢L0Z2—1091€ 1001
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MpunoxeHwne K
(obsa3aTenbHoe)

OononHuTenbHble TpeGoOBaHUSA K 3aXUMaM, ycTaHaBNuBaeMble
B CTaHOApTaX U TEXHUYECKUX YCIMOBUSAX HA 3aXKUMbl KOHKPETHLIX cepuit
WU TUMOB U YYUTbIBaloLMUE NOTPEeGHOCTU SKOHOMMUK CTPaH, YNOMSIHYThbIX B NpeaucrnoBum
KaK npororiocoBaBLUMe 3a NPUHATUE MeXrocyaapcTBeHHOro cTaHgapTa

1 Tpe6oBaHWNA K CTOMKOCTH K BHELLHMM BO3AENCTBYOWMNM chakTopam

1.1 HoMuHanbHble U NpegernbHble 3Ha4YeHUs1 KNMMaTUYeCKMX (hakTOpOB, OTNUYHbIE OT MPUBELEHHbIX B HACTOS-
wem craHgapTe, gormkHel cootBetcTBoBatk [OCT 15543.1 n MOCT 15150.

1.2 KoHkpeTHble TpebGoBaHWs Mo BO3OEWCTBUIO MEXaHUYECKUX (haKTOpPOB, OT/INYHLIE OT MPUMBEOEHHbIX B HacCTOs-
Wem cTaHgapTe, JOMMKHBI COOTBETCTBOBATL Ipynnam ycrnoeuin skcrnyatauum no NOCT 17516.1.

2 Tpe6oBaHMA K KOHCEpPBaLWUK, YNaKOBKe, TPAHCMOPTUPOBAHUIO U XPAHEeHNIO

2.1 TpeboBanusi k koHCepBauun U ynakoske — no NMOCT 23216.
2.2 Ycnosusi TpaHCNOPTUPOBAHWS YCTAHABNUBAKOT B 3aBUMCUMOCTU OT HasdHadeHus 3axummoB no FOCT 23216 un
FOCT 15150.

3 TpeboBaHMA K 3aLUMUTHBLIM NOKPbLITUAM

MeTannuyeckue getany 3aXXMMOB AOMKHbI UMETb 3alLUTHbIE MOKPLITUA B COOTBETCTBUM CO CTaHgapTamu EanHon
CUCTEMbI 3alMTLl OT KOPPO3UM M CTAPEHWs MaTepuanoB U U3genui.
KOHTaKTHbIE y4acTKu BbIBOAOB 32XMMOB AOMXHbl MMETb 3alMTHble nokpbiTust no TOCT 9.005.

4 Buabl UCNbITaHMA N NpaBuna npueMKm

4.1 B HacToAwem cTangapTe nporpaMmMa TUMOBbLIX UCTLITAHWIA ABMNSIETCA OCHOBOW ANSA YCTAHOBNEHUA NPOrpamm
KOHTPOMbHbIX UCMbiTaHui NMobbix Buaos no MOCT 16504.

4.2 3axuMbl NOABEPralT KBANMMUKALWOHHBIM, NEPUOANHECKUM, NPUEMOCAATOYHBIM U TUNOBLIM UCMLITAHUAM;
nopsigok vMx npoBegeHns gomkeH cooteBeTcTBoBate [OCT 15.001; nepnognyHOCTE MCNBITAHWK, NPOrPaMMbl UCMNBITAHUIA
M YCIOBUA UX NPOBEdEHWs OOMXHbl YCTAHABNUBATLCA B CTAHAAPTAX M TEXHUYECKUX YCMOBUSIX HA 3aXKMMbl KOHKPETHbLIX
TUMNOB.

MNpvemoyHble 1 KBaNMPUKALWUOHHbIE UCTIBITAHMS 3aXMMOB [AOIKHbI BKIIOUaTh B cebs MONHy0 nporpammy Tuno-
BbIX UCMbITAHUMA MO HACTOAWEMY CTaHAAPTY, @ Talke UCMbITaHWS HA CTOMKOCTb K BHELWHUM BO3AENCTBYIOWMM chakTopam,
NPOBEPKY 3AWMTHBIX MOKPLITUN, UCMbITaHUSI HA HagexHocTb no MOCT 27.003 n MOCT 27.410.

4.3 lMpaBuna nNpueMkn 32>KMMOB [AOIDKHbI YCTAHABIMBATLCA B CTAHAAPTAX M TEXHUYECKMX YCNOBUSIX HA 3aXXWUMbI
KOHKpPETHBIX TUNOB.

5 PekomeHpaumnm no y4eTy AONONHUTENbLHbIX Tpe6GoBaHuin

Mpw pa3paboTke, N3roToBNEHUW U 3KCMITyaTaummn 3aXnMMoB yueT TpeboBaHui rocyAapCTBEHHbIX CTaHAAPTOB A0N-
XEH OCYWEeCTBNATLCA Ha OCHOBE ONPOCHLIX NIUCTOB, B KOTOPbLIX AOMMKEH 6bITb onpeaeneH u cornacoBaH ¢ notpebutenem
nepeyveHb QONONHUTENbHLIX TpeboBaHWil U TpeboBaHMIA, M3MEHSIIOLMX MOMNOXEHUsI HACTOSILLEro CTaHAapTa, UCXoAa U3
ycnoeun PyHKUMOHWPOBAHUA U 3KCNyaTauumn 32KMMOB.

6 HopmatuBHbIe CCbUIKM

B HacTosiweM npunoxeHnyn UCNONb30BaHbl CChUTKU HA Crefylowme MeXrocyiapcTBeHHble cTaHaapThi:

MOCT 9.005—72 EguHan cuctema 3awmTbl OT KOPPO3uKn U cTapeHusi. MeTtannbl, cnnaebl, MeTannu4eckue n Heme-
Tannuyeckne HeopraHmdeckme NokKpbITuA. JlonyctuMble M HEAONMYCTUMbIE KOHTaKTbl C METannaMu u HemeTannamm

MOCT 15.001—88* Cuctema pa3paboTky v NMOCTAHOBKM MPOAYKLMM Ha NPou3BoAcTEO. [Mpoaykumsa npouseoa-
CTBEHHO-TEXHMYECKOTO HA3HAYEeHWUs

MOCT 27.003—90 HapgexHocTb B TexHuke. CocTaB v oblime npaBuna 3agaHust TpeGoBaHWMI MO HAAEXHOCTH

MOCT 27.410—87** HagexHocTb B TexHuke. MeToabl KOHTpOMsi Noka3aTenen HageXHOCTU U NNaHbl KOHTPOSbHbIX
MCNbITaHWH Ha HaAEXHOCTb

MOCT 15150—69 MawwuHbl, npubopsl 1 apyme TexHudeckue uagenus. icnonHennst anst pasnuyHbiX KnumaTtudec-
KUX panoHoB. Kateropun, ycnoBus aKcrryatauum, XpaHeHusi U TPaHCNOpTUPOBAHUA B HacTW BO3AENCTBUS KnMmaTtudec-
KMX (hbaKTOPOB BHELWHEN Cpeabl

* Ha tepputopun Poccuiickon deaepaunm peicteyet MOCT P 15.201—2000.
** Ha Tepputopun Poccuiickon ®eapepauvm pencteyetr FOCT P 27.403—2009.
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FOCT 15543.1—89 Wapenus anektpotexHndeckne. O6wme TpeboBaHUsA B 4acTU CTOMKOCTU K KIMMaTU4ecKum
BHELLHUM BO3AENCTBYIOWUM dhakTopam

MOCT 16504—81 Cuctema rocyaapCTBEHHbBIX MCMbITAHUWA NPOAYKUMU. VICABITAHUA 1 KOHTPOINb KayecTBa Mpoayk-
ummn. OCHOBHbIE TEPMUHbBI U OMNpeaeneHus

FOCT 17516.1—90 Magenus anektpotexHuyeckue. O6wme TpeboBaHNs B 4aCcTU CTOMKOCTM K MEXaHUYECKUM BHE-
WHUM BO3OENCTBYIOWMM hakTopam

[OCT 23216—78 W3genusa anekTpoTeXHUYeckue. XpaHeHue, TpaHCnopTUPOBaHUE, BPEMEHHAs MPOTUBOKOPPO-
3MOHHasA 3awmTa u ynakoska. Obwue TpeboBaHUsI U METOAbl UCTbITAHUIA
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(1]
(2]

3]

(4]

IEC 228:1978
IEC 947-7-1:1989

IEC 60999-1:1990

IEC 60364-5-523:1983

Bu6bnuorpadus

Conductors of insulated cables ([TpoBogHWKM M30NUPOBaHHLIX Kabenen)

Low-voltage switchgear and controlgear — Part 7: Ancillary equipment — Section one:
Terminal blocks for copper conductors (HW3KOBONbTHOE KOMMNNEKTHOE 0GOpyaOBaHME.
YacTtb 7. BcnomoratensHoe ob6opyaoeaHue. Pasgen 1. KnemMHble konogku ans mea-
HbIX NMPOBOAHWKOB)

Connecting devices — Safety requirements for screw-type and screwless-type clamping
units for electrical copper conductors — Part 1: General requirements and particular
requrements for conductors from 0,5 mm? up to 35 mm? (included) (CoeaunnTensHble
ycTpoicTBa. TpeboBaHusi 6€30NacHOCTM K BUHTOBbIM UM GE3BMHTOBBIM KOHTAKTHBIM 3a-
XKMMaM Ansi NPUCOeAUHEHUST SNEKTPUYECKNX MedHbIX NPOBOAHUKOB)

Electrical installations of buildings — Part 5: Selection and erection of electrical equipment —
Chapter 52: Wiring systems — Section 523 — Current-carrying capacities (3nekrpuyec-
Kve YCTaHOBKM 3gaHuii. YacTb 5. Belbop u moHTax snektpoobopygoBanus. [naea 52.
Honyctumele Toku)

YK 621.315.684:006.354

MKC 29.120.20 MOD

KntoyeBble crioBa: coeanHUTE NbHbIE YCTPOWCTBA, artoMUHUEBLIE MPOBOAHMKA, 3aXUMbI U3 Mo6Goro maTepuana n
13 anOMUHNEBLIX CNINABOB, MeHbIe MPOBOAHMKM, TpeGoBaHNA BezonacHOCTN, METOAbI UCTIbITaHWA
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