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Mpeaucnosue

Llenu, OCHOBHble MNPUHLMMBLI U OCHOBHOW NOPSAOK NpoBeAeHust paBoT Mo MeXroCyaapCTBEHHOM
cranaaptu3auum yctanoeneHsl B FTOCT 1.0—2015 «MexaocyaapcTeeHHasa cuctema crangaprusauum. OCHOB-
Hble nonoxenusi» u FOCT 1.2—2015 «MexrocyaapcTBeHHasa cuctema ctaHgaptusauumu. CtaHaapTbl MEXTO-
CyAapCTBEHHbIE, MPaBUa U peKoMeHAaLMKU N0 MEXTOCYAAaPCTBEHHON cTaHaapTusauuu. MNMpasuna paspabot-
KW, MPUHATUS, OOHOBNEHUSI U OTMEHbI»

CBepeHuA O cTtaHpapre

1 NOAIOTOBJEH OTKpbITbIMaKLMOHEPHBLIM 00LLIECTBOM «BCepoccuinckuitHay4Ho-uccneaoBaTenbLCKuin,
NPOEKTHO-KOHCTPYKTOPCKUIA U TEXHONOTUYECKUIA MHCTUTYT KabenbHOoW npoMbilneHHocTU» (OAO «BHUUKIM»)
Ha OCHOBE COOCTBEHHOIO MEPEBOAA HA PYCCKMIA A3bIK AHIMOA3BLIYHON BEPCUM MEXAYHAPOAHOro CTaHpjapta,
YKa3aHHOro B NyHKTE 5

2 BHECEH MexrocyaapCTBEHHbIM TEXHUYECKUM KOMUTETOM NO cTaHgapTusaumn MTK 46 «KaGenbHble
usgenusi»

3 MPUHAT MexrocygapCrBeHHbIM COBETOM MO CTaHAapTusauun, METPONnormn u ceptudmkanumn
(npotokon ot 30 Hosbpsa 2017 1. Ne 52)

3a npuHATUE NPOroNOCOBAaru:

KpaTkoe HauMeHoBaHUe cTpaHbl Koa cTpaHbl CokpallyeHHOoe HauMeHOBaHWe HaLWMOHaNbHOro opraHa

no MK (MCO 3166) 004—97 no MK (MCO 3166) 004—97 no cTaHaapTU3auun

ApMeHus AM MuHakoHOMUKKM Pecny6nukn ApMeHus

Benapycb BY Moccrangapt Pecnybnukn Benapycb

KasaxcraH KZ loccranpapt Pecnybnukn KasaxcraH

Kuprusms KG KblprolactaHgapt

Poccus RU PocctaHpapt

Y3bekucraH uz YacTaHaapT

4 TMpukasom PefepansHOro areHTCTBa N0 TEXHUYECKOMY PErynupoBaHUI0 U METPONoruu ot 25 cex-
T56ps 2018 . Ne 644-cT mexxrocyaapcTBeHHbIn ctangapt MOCT |IEC 60702-1—2017 sBeaeH B AeWCTBUE B
KayecTBe HaUMoOHanbHOro craHaapra Poccuinckoit epgepaumm ¢ 1 maprta 2019 .

5 Hacrosawmn ctaHgapt UAEHTUYEH MexayHapoaHomy craHaapty IEC 60702-1:2002 «KaGenu ¢ mMu-
HepanbHOW M3onsaumeil U KOHUEBbIe 3a4enKn K HUM Ha HOMUHarnbHOe HanpsikeHue He 6onee 750 B. Yactb 1.
Kabenu» («Mineral insulated cables and their terminations with a rated voltage not exceeding 750 V — Part 1:
Cablesy, IDT), sBkntovas NameHenune 1:2015 (Amd 1:2015) k Hemy.

MexayHapoaHein crangapt IEC 60702-1:2002 n NameHeHue 1:2015 paspabotaHbl TEXHUHECKUM KOMM-
Tetom TC 20 «3nekTpuyeckue kabenny MexayHapoaHoii anekTpotexHudeckoi komuccun (IEC).

Mpyu NnpuMEHEeHUn HaCTOALLEro cTaHfapTa PEKOMEHAYETCA UCMONMb30BaTh BMECTO CCbINIOYHbIX MEXay-
HapoAHbIX CTAHAAPTOB COOTBETCTBYIOLLME UM MEXrOCyAapCTBEHHbIE CTAHAAPTbI, CBEAEHUS O KOTOPLIX NPu-
BeZleHbl B IONOJHUTENLHOM Npunoxexnun JA

6 BBEJEH BMNEPBbIE

7 HexoTopble anemeHTbl HacTosILero ctaHgapra MoryT ObiTb OGbEeKTOM nmareHTHOro npapa. IEC He
HeceT OTBETCTBEHHOCTU 3a@ YCTAHOBMEHWE NOANUHHOCTU KakuX-nmbo MnKM BCEX TAKUX NaTEHTHbLIX NpaB
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UHpopmayus 06 UuU3MEeHeHUsXx K Hacmoswlemy cmaHOapmy nybrnukyemcss 6 exe200HOM
UHGhOPMAaUUOHHOM yKasamerne «HaluuoHanbHble cmaHOapmbly, a MeKecm uUsMeHeHull u ronpasok — e
©XXEeMeCa4YHOM UHOPMayUOHHOM yKasamene «HayuoHanbHbie cmaHlapmbly. B criyyae nepecmompa
(3ameHbi) unu ommMeHbl Hacmosuwie2o cmaHdapma coomeememsyirouiee yeedomneHue bydem onybrukoeaHo
8 EXEeMeCsAYHOM UHGOPMaUUOHHOM yKa3amerne «HauyuoHanbHble cmaHOapmbl»y. Coomeemcmasyowias
UHopmayus, yeedoMeHUe U MeKCMbl pa3Mewjaromcecs makxe 8 UHGOpMayuoHHOU cucmeme obuwez0
nonb3o0eaHus — Ha ogpuyuanbHom calime ®edeparnbHO20 azeHmemea rno MexXHUYEeCKoMy pez2ynuposaHuro u
mempornozauu e cemu iIimepHem (www.gost.ru)

© CraHpaptuHdopm, odopmnenune, 2018

B Poccuiickon deaepaummn HaCTOALMIA CTAHAAPT HE MOXKET ObITb MOMHOCTbLIO UMW YaCTUYHO BOCMPOU3-
BEleH, TUPAXXMPOBAH U pacnpocTpaHeH B kayecTBe ocmumansHoro usganus 6es paspelueHus degepansHoro
areHTCTBa No TEXHUYECKOMY PErynmpoBaHuio U METPONOruu
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M EXTFTOGCY.APCTBETHHB 1 CTAHAODAPT

KABENN C MUHEPANIbHOW U3ONAUMEN U KOHLUEBBIE 3AOENIKA K HUM HA HOMUHATIbHOE
HANPAXEHWE HE BOJIEE 750 B

YacTtb1
KaGenu

Mineral insulated cables and their terminations with a rated voltage not
exceeding 750 V. Part 1. Cables

Dara BBegeHus — 2019—03—01

1 ObnacTb NpUMEeHeHus

Hacrosawumin ctaHaapT pacnpocTpaHaeTcs Ha kabenu ¢ MMHepanbHOM n3onsauuei obLero NpuMeEHeHus,
B 060ONOYKe W3 MEAU UIIM MEAHOro cnnasa U C MeAHbIMW TOKOMPOBOAALLMMMU XKUMAMKU, HA HOMUHaNbHOE
HanpsbkeHue 500 n 750 B (ganee — kabenu). Ecnu HeoBxoamMmo, noBepx MeaHOM 060N04KU NpeaycMaTpuBa-
€TCA Hapy>KHO€e MOKPbLITUE U3 BKCTPYAUPOBAHHOTO Marepuana, CTOMKoe K Koppo3nu. 3TO Hapy>XHOE MOKPLITUE
He npeaHasHavyeHo Ans obecrneveHnst ANEKTPUYECKON M30NALMKU METANNUYECKON 060MNOYKN.

TpeboBaHUA K KOHLUEBbIM 3a4erKam Ans AaHHbIX kabenen ycraHoenewHol B IEC 60702-2.

Llenb HacTOSAILLErO CTAaHAAPTa — YCTAHOBUTL TPEBOBAHUS, KOTOPLIM AODKHLI COOTBETCTBOBATL kKabenu ¢
MUHEepanbHOi n3onsuuen, ytobbl OHU Obinn Ge30nacHbIMU U HAAEXHBIMU MPU UX NPABUILHOM MCMOSb-
30BaHUW, YCTAHOBUTL C STOM LIENbLIO UX NapameTpsbl U TpeboBaHUsA K NPOU3BOACTBY, a Takke NPUBECTU METOAbI
UCNbLITAHUI ANA NOATBEPXKAEHUA COOTBETCTBUA KaGenen aTuM TpeGoBaHUAM.

2 HopmaTuBHbIE CCbIJIKU

B HacrofuwleM craHjapte WCnonb30BaHbl HOPMATMBHLIE CCbINIKM HA Creaylowme MEXayHapoaHble
CTaHaapThbl:

IEC 60227-1, Polyvinylchloride insulated cables of rated voltages up to and including 450/750 V —
Part 1: General requirements (MpoBoga u kabenu ¢ NONUBUHUIXIIOPUAHOW U30NAUMEN HA HOMMHANBLHOE
HanpsbkeHue ao 450/750 B skniountenbHo. Yactb 1. O6wme TpeboBaHuns)

IEC 60228, Conductors of insulated cables (TokonpoBoasLLme Xunbl M30NMPOBaHHLIX kabenein)

IEC 60331-1, Tests for electric cables under fire conditions — Circuit integrity — Part 1: Test method for
fire with shock at a temperature of at least 830 °C for cables of rated voltage up to and including 0,6/1,0 kV and
with an overall diameter exceeding 20 mm (AcnbiTaHusA anekTpuyeckux kabenew B yCrioBUsIX BO3AENCTBUA
nnameHu. CoxpaHneHue pabotocnocobHocTu. Yactb 1. Merog uUCMbITAHMS NpU BO3AEWCTBUM MNAMEHU
Temnepartypoit He meHee 830 °C OQHOBPEMEHHO C MEXaHM4YeCKUM yaapoMm kaberneil HAa HOMMHANbHOE
HanpsbkeHue o0 0,6/1,0 kB BKNIOYUTENBLHO M HAPYXHbIM AuaMeTpoM Gonee 20 mMm)

IEC 60331-2, Tests for electric cables under fire conditions — Circuit integrity — Part 2: Test meth-
od for fire with shock at a temperature of at least 830 °C for cables of rated voltage up to and including
0,6/1,0 kV and with an overall diameter not exceeding 20 mm (McnbiTaHus anekTpudeckux kabenei B
ycrnoBusix Bo3gencTeua nnameHn. CoxpaHenue pabortocnocobHocTu. Yacte 2. Metoa ucCnbiTaHUA npu
BO3AENCTBUM NNaMeHn TemMnepaTypon He meHee 830 °C 0AHOBPEMEHHO C MEXaHUYeCKkUM yaapom kabenen Ha
HOMWHanbHOE Hanpshkenue Ao 0,6/1,0 kB BKNIOYMTENLHO M HAPYXXHBIM AMAMETPOM He 6onee 20 Mm)

IEC 60332-1-2, Tests on electric and optical fibre cables under fire conditions — Part 1-2: Test for verti-
cal flame propagation for a single insulated wire or cable — Procedure for 1 kW premixed flame (Mcnbitanus
SMEKTPUYECKMX M ONMTUYEeCKMX kabenei B yCrnoBusX BO3AeNCTBMA nnameHu. Yactb 1-2. UcnwitaHne Ha

U3paHue oduuymanbHoe
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HepacnpoCTpaHeHne rOPEeHUss OAWHOYHOIO BEPTUKANbHO PACMONOXKEHHONO W30NMPOBAHHOIO MNpPOBOAA
unu kabena. MpoBeaeHWe UCNbLITaHUA NMPU BO3AEACTBUM MIIAMEHMU Ta30BOW TOPENKU MOLUHOCTLIO 1 KBT C
npeasapuTenbHbIM CMELLEHNEM Fa30B)

IEC 60754-2, Test on gases evolved during combustion of materials from cables — Part 2: Determination
of acidity (by pH measurement) and conductivity [ cnbiTaHuA ra3os, BbiAensieMbIX NPU rOPEHUN MaTepuarnos
anekTpuveckux kabenei. Yactb 2. OnpegeneHme CTeneHn KUCNOTHOCTU ra3oB (smepenuem pH) U yaenbnHou
npoBOANMOCTH]

IEC 60811-202, Electric and optical fibre cables — Test methods for non-metallic materials — Part 202:
General tests — Measurement of thickness of non-metallic sheath (Kabenu anekrpuueckue n BONMOKOHHO-
ontuyeckne. Metoabl UCNbITAHWI HEMETaNNMYeckux Matepmanos. Yacte 202. O6uwume ucnbitaHus. Mamepe-
HWE TONWMUHBI HEMETaNNUM4YeCcKon 060MNoYKK)

IEC 60811-506, Electric and optical fibre cables — Test methods for non-metallic materials —
Part 506: Mechanical tests — Impact test at low temperature forinsulations and sheaths (Ka6enu anektpuyeckue
1 BOMOKOHHO-oNTMYeckue. Metoabl ncnbiTaHUii HemetTannuyeckux marepuanoBs. Yacte 506. MexaHuveckue
ucnbiTanus. McnoitaHwe nsonsumn u 060104eK Ha yaap NPy HU3KON TeMneparype)

IEC 60811-509, Electric and optical fibre cables — Test methods for non-metallic materials —

Part 509: Mechanical tests — Test for resistance of insulations and sheaths to cracking (heat shock
test) [KaGenu anekTpuyeckme n BONOKOHHO-oNTM4Yeckne. MeToabl MCNbITAHMI HEMETANNMUYECKUX MaTepuanos.
Yactb 509. MexaHu4eckue ucnbiTaHusA. MIcnbiTaHne Ha CTOMKOCTb M30MsiLMKU U 000MN0YEK K pacTpPeCKUBaHUIO
(ncnblTaHWe Ha TennoBow yaap)]

IEC 61034-2, Measurement of smoke density of cables burning under defined conditions — Part 2: Test
procedure and requirements (MamepeHne NNOTHOCTM AblMA MPU FOPEHUM B 384aHHbIX YCroBusax. Yacte 2.
Metog ucnbiTaHus u TpeboBaHMA K HEMY)

3 TepMuHbI 1 onpeneneHust

B HacToAweM ctaHgapTe NpUMEHEHbI CreayloLmne TePMUHbI C COOTBETCTBYIOLMMU ONpeaeneHnsaMu:
3.1 HoMuHanbHoe 3HavYeHue (nominal value): 3Ha4eHue, KOTOPbLIM ONPEAENAETCA BENUYMHA NapaMe-
Tpa 1 KOTOpOe 4acTo UCNOnb3yeTca B Tabnuuax.

MpumMevyaHune —[lpuBeaeHHbIE B HACTOSLLEM CTaHAAPTE HOMUHamNbHbBIE 3HAYEHUss — 3TO 3HAYEHUS], KOTopble
NPOBEPSHOT U3MEPEHUAMU C YHETOM YCTAHOBIEHHLIX NPeAenbHbIX OTKMOHEHWA.

3.2 npuemo-caaToyHble ucneiTaHua (cumeon R) [routine tests (symbol R) ]: UcnbiTanus, nposoau-
Mbl€ U3rOTOBUTENIEM Ha KaXkaoW CTPOUTENbHON AnnHe kabens C Lenbio NPOBEPKU COOTBETCTBUSI YCTAHOBNEH-
HbIM TPeGOBaHUSAM.

3.3 ucnbiTaHua Ha o6pasuax (cumBon S) [sample tests (symbol S)]: UcnbiTaHus, NPOBOAUMbBIE U3-
rotoButeneM Ha obpasuax rotoBoro kabens unum Ha KOHCTPYKTMBHBLIX 3rieMeHTax, OTOOpPaHHbLIX OT roTOBOrO
kabens, C yCTaHOBMEHHOW NepUOANYHOCTbIO C LENbIO NPOBEPKU COOTBETCTBUS TOTOBOIO U3 E€NUS YCTaHOBNEH-
HbIM TpeBGoBaHUAM.

3.4 Tunoeble ucnbitaHua (cumeon T) [type tests (symbol T)]: Ucnbiranus, npoBoaumbie A0 NOCTaB-
Kn kabens Ha pbIHOK HA ObLIel KOMMEepPYeCKOo OCHOBE MO HACTOALEMY CTAHAApPTY, C Lenblo obecneyeHus
rapaHTum COOTBETCTBUSA €0 IKCNIyaTaLMOHHbIX XapaKTEPUCTUK YCTAHOBIIEHHLIM TPEOOBAHUSAM.

NMpumeuyaHne — MNocne NPoBEAEHNUS TUMOBLIX UCTILITAHNIA HET HEOBXOAUMOCTM B X MOBTOPEHUM [0 TeX Mop,
noka He ByayT BHECEHbl U3MEHEHNA B MaTepuanl kaGens, KOHCTPYKUMIO WK TEXHOMOMMIO U3TOTOBNIEHUS], KOTOPbIE MOryT
NOBANATL Ha 3KCMNyaTaLNOHHBLIE XapaKTepPUCTUKN.

4 O603Ha4YeHue HanpsXXeHUA

B HacrosiLiem cTraHgapte NPUHATLI CREAYIOWME HOMUMHAMbHLIE 3HAYEHUs HaNpsDkeHua kabenen.
4.1 Kabenb Ha HanpsixeHue 500 B (ana nerkoro pexuma 3kcninyaraumm)

MpumeHsieTcA, ecnu HanpsXXeHWe MexXxay TOKONMPOBOAALUMMM XUnamu U 000noYkon u mexay
TOKONPOBOASALLMMMU Xunamu He npesbiwaer 500 B aencreyowero sHaueHusi NnepeMeHHOro HanpsHXeHUs! Unm
500 B nocrosiHHOro TOKa.
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4.2 Kabenb Ha HanpsxeHue 750 B (ona Taxenoro pexuma 3kcnnyaraumm)

MpumeHsieTcA, ecny HanpsbkeHue Mexay TOKOMPOBOASLMMM Xunamm u  000nodkon M mexay
TOKONPOBOAALLMMM XUNaMu He npeBbilaeT 750 B AeNCTBYIOLLEr0 3HAYEHUSA NEPEMEHHOIO HaNPSHXKEHUA UMK
750 B nOCTOAHHOIO TOKA.

5 TokonpoBoasimne Xunbl

ToxkonpoBOASILLME XMIbl JOIDKHbI ObITb KPYINOro CeYeHUs1 U3 OTOMOKEHHON Meau, 6e3 nokpbitua. OHu
JOIDKHbI COOTBETCTBOBATL TpeboBaHusamM IEC 60228 ans »mn knacca 1.

MpoBepky npoBoasaT ocmoTpoMm. Ha kaxgoi Oyxre rotoBoro kabemns usmepsiior AnuHy kabensa wu
3MeKTpUYECcKOoe CONPOTUBIIEHNE KAXKA0M TOKONPOBOASLLEN XU Tbl. U3MEepeHHOEe aneKTpUIYEeCcKoe ConpoTuBneHne
JOIDKHO ObITb NnepecvuTaHo Ha Temneparypy 20 °C u 1 KM ANUHbLI B COOTBETCTBUM C 11.2.

6 Usonsaumsa

6.1 CocraB

M3onsaumsa COCTOMT M3 MOPOLLKA OAHOMO MIM HECKONMbKUX MMHEPAsOB, CHPECCOBAHHOIO C LIENbIO
06pasoBaHUA KOMMAKTHOW MAcCChl. DMEKTPUYECKUE NapameTpbl WU3OMNALUWMKM AO0MKHbI GbiTb TakMMu, yTOObI
roTOBbIM Kabernb NpU UCNILITAHUSIX COOTBETCTBOBAN TPeGOBAHUAM HACTOALLEro CTaHaapra.

6.2 TonuwuHa

HoMuHanbHasA TonLwyHa U30NsALMY MEXAY TOKONPOBOAALLIMMU XNIAMU U MEXAY KXKA0N TOKONPOBOAALLEN
>KMNOM U 06ONOYKON IOMKHA COOTBETCTBOBATL 3HAYEHUAM, NPUBEAEHHbIM B Tabnuuax 7 u 10.

Mpu namepeHusx no 13.4 MUMHUMAnNbHAA TOMWMHA HE AOMkHA ObiTb MeHee 80 % HOMMHANBLHOrO
3HayeHnsa muHyc 0,1 Mm.

7 Metannuyeckasi obonouka

7.1 Marepuan

O6Gonouyka fomkHa ObITb U3 OTOXOKEHHON Meau 6e3 NOKPLITUA UNKU U3 MeaHOro cnrasa. ConpoTUBIEHNE
060noYkM, U3MEpPEeHHOEe U nepecynTaHHoe Ha Temnepartypy 20 °C no 13.3, AOMKHO COOTBETCTBOBATb
3HayYeHusAM, NpuBeaeHHbIM B Tabnuuax 9 n 12.

7.2 TonuwuHa 060N04KHU

CpefHAs TonwmHa o6OMOYKM He JOSkHa ObiTb MEeHee HOMMHAmNbHOW TOMLUWHBI, MPUBEAEHHON B
Tabnuuax 8 u 11. TonwuHa B NGO TOUKE MOXET OblTb MEHEE HOMUHANBHOIO 3HAYEHUSI MPU YCNOBUU, YTO
pasHOCTb He npeBbIWaeT 10 % HOMUHANBLHOIrO 3HaYEHUS.

[NpoBepky NnpoBoAAT ucnbitaHuem no 13.5.

7.3 AunameTp no o60rnouke u oBanbHOCTb

Mpu n3mepeHnsax auameTpa, NPOBOAUMbIX B COOTBETCTBUU € 11.6, NOrPEeLUHOCTb AOMKHA COCTaBNATb
+ 0,05 MM OT 3HaueHui, NpuBeaeHHbIX B Tabnuuax 7 n 10.

8 [onyckaeMoe HapyXHOe NMOoKpbITUe

8.1 O6wWwume nonoxeHus

Mpu HEOOX0AMMOCTM BCMEACTBME HAaNWYWMA KOPPO3UOHHbLIX Cped, uaeHTudmkauum kabens wunm
3CTETUYECKNX TPEOOBAHUIN MOXHO HANMOXUTb IKCTPYAUPOBAHHOE HAPYXHOE NOKpbITUE. [OKPbITUE AOMMKHO
ObITb BLINONHEHO TakMM 06pa3oM, 4ToBbl kabenb COOTBETCTBOBAN UCMbLITAHUIO HANPSXKEHMEM Ha NPOXOA Mo
11.5 1 ucnbITaHWIO HA HEPacNPOCTpaHeHne ropeHus no 12.4.

YKasaHHOe MOKpbITUE MOXET OblTb Nboro LBeTa, COOTBETCTBYIOLLUEr0 TPeGOBaHUAM CTpaHsbl
npumeHeHusi. Matepuan AOMmKeH COOTBETCTBOBATL TpeboBaHUsIM, NnpuBeaeHHbIM B 8.2 1 8.3.
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n pumMmed4yaHne — Mo cornacoBaHuio MeXxay U3rotoButeneMm U 3akasdukoM AonycKaeTcAa ucnornb3oBaHue
Hapy>HOro NOKpLITUA U3 APYrUX MaTepuanos 1 ApYrow TOMLMHBI.

8.2 Marepuan

Marepuan Hapy>HOTro NOKPLITUA AOSHKEH COOTBETCTBOBATL CreAyloLMM TpeGoBaHNAM.

8.2.1 UcnbiTaHue Ha yaap npu HU3KOW Temneparype

Mpu ucnbiTaHum 06pa3uos kabensa ¢ Hapy>kHbIM NOKpbiTueM No IEC 60811-506 npu Temnepartype MUHYC
(15 £ 2) °C He OOMKHO HAONIOAATLCA PACTPECKUBAHMS.

8.2.2 UcnbiTaHue Ha TennOBOM yaap

Mpu ucnbiTaHuu o6pa3suoB kabens C HapyXHbiM nokpbiTuem no IEC 60811-509 npu Temnepartype
(150 + 3) °C He gomKHO HabnNAAaTLCA PaCTPECKMBAHMS.

8.3 besranoreHHoO€e NOKpbITUE

BesranoreHHoe Hapy>HOe NOKPbITUE [OFPKHO COOTBETCTBOBATbL TPEGOBAHUAM 8.2 1 AOMKHO ObITb TaKUM,
yToObI TOTOBLIN Kabenb BblaepXMBan UCMbLITAHUSI HA MPOBEPKY XapakTepuctuk kabens npu BO3QEWCTBUU
nnamenHn no 12.4, 12.5un 12.6.

8.4 TonmuHa NOKPbLITUA

MNpu nsmepeHun, nposoauMom no 12.3, cpeaHee 3HauYeHUe TOMLLUHBI HAPYXXHOIO NOKPLITUA HE AOMKHO
6bITb MEHEE HOMMHANLHOIO 3HaYeHusi, NpuBeaeHHoro B Tabnuue 1. TonwmHa B NoOON ToUKe MOXET ObITb
MEHEE HOMUHANbHOTO 3HAYEHUS MPU YCITOBUM, YTO PA3HOCTb He npesbiwaet 0,1 Mm nnoc 15 % ycraHoBneH-
HOr0 HOMUHAMNBLHOTO 3HAYEHUS.

Tabnuya 1 — TonwwuHa NOKpbLITUA
B munnumetpax
[unameTp no MeaHoli oGonouke 1
HomMuHanbHas TonwuHa NoKpbITUA
Cs. MeHee vnu paBHbilii

— 7 0,65
7 15 0,75
15 20 1,00
20 - 1,25

1) Kak npusezeHo B Tabnuuax 7 v 10.

9 MapkupoBka

Bce kabenu gormkHbl UMETb MapKUPOBKY C YKa3aHMEM HOMWHASIbHOTO HanpskeHus u 0603Ha4YeHuem
usrotoBuTens. MapkupoBka gomkHa cootsetctoBarb TpebosaHuam IEC 60227-1, 3a uckniodeHmem kabenei
6e3 Hapy)XHOro NOKPbITMA, ANS KOTOPbLIX MHCPOPMALIMA MOXKET ObiTb NPUBEAEHA HA APMbIKE, NPUKPENNEHHOM K
Ka)kgow CTpouTenbHOW AnuHe kabens.

10 O6wume TpeboBaHUA K UCNbITAHUAM

Ecnu He ykasaHO MHOE, UCNbITaHUA NPOBOAAT NPKU TEMNEpaType okpyxatowein cpedbl (20 + 15) °C.
Ecnu He ykasaHO MHOE, UCMbITaHUA HanNpPsKeHWEM NPOBOAAT Ha NepemMeHHOM TOKe YacToTon oT 49 0
61 'y npakTU4eckn CruHycomaanbHOW YOPMbI, OTHOLUEHUE NUKOBOMO 3HAYEHUS K AENCTBYIOLLEMY 3HAYEHUIO

paBHO V2 € AONYCKOM + 7 %, unu Ha NOCTOAHHOM TOKE Hanps>keHWEM, paBHbIM 1,5 AeiCTBYIOLLErO 3HAYEHUS.

11 MpueMo-caaTouHble UCMbITAHUSA

11.1 OO6IwMe NonoxeHuA

Mpuemo-caaToYHbIe UCbITaHUs 0603Ha4YeHbl cumBonoM R B Tabnuue 2, kak onpegeneHo B 3.2.
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Tabnuya 2 — T[lepeyeHb UCMbITaHWIA
UenkitaHne Pasgen, nyHKT KaTeropus™

OneKkTprU4eckoe ComnpoTMUBIIEHNE TOKONPOBOASALLMX XM 5 R
HMaonayus:

COMNPOTUBMEHNE U30MALMK 11.3 R

TONWMHa 134 T
MegHas o6onouka:

3rieKTpuYeckoe conpoTueneHne o6ono4ku 13.3 T

TonNLWMHa 135 T

coxpaHeHue napameTpos 0605104KN 1.4 R

ANaMeTp U OBanbHOCTb 11.6 R
Hapy»xHoe nokpbITHe:

CBOCTBa MaTepuanos 8.2 S

TomNWmWHa 12.3 S

UCMblTaHUe HanpsHXKeHNEM Ha Npoxon 11.5 R

KUCIOTHbIE U KOPPO3UOHHO-AKTUBHbIE raskl 12.5 S
McnelTaHne HanpskeHnem (1 MUH) 12.2 S
HcnelTaHne HanpskeHnem (15 MuH) 13.2 T
WcneitaHne Ha marnb 13.6 T
McnbiTaHne Ha CTOMKOCTE K PacnoLMBaHuto 137 T
MenbiTaHWe Ha HepacnpocTpaHeHWe ropeHus 12.4 S
McnblTaHWe Ha AbIMOBLIAENEHNe 12.6 S
McnbiTaHWe Ha orHecToMKocTb 13.8 T
R — npuemo-caaTouHoe UcnbITaHNe; S — UcbITaHWe Ha obpasyax; T — TUNoBOe UCTbITaHWe.

11.2 OnekTpuveckoe cOnNPOTUBNEHNE TOKONPOBOASLMX XKUI

OnekTpuyeckoe COMPOTUBNEHUE TOKONPOBOAAWMX XU MOCTOSHHOMY TOKYy, NepecuHuTaHHOe Ha
Temnepatypy 20 °C u 1 kM AnMHbBI AOSPKHO cOOoTBETCTBOBaThL IEC 60228.

11.3 ConpoTtuBneHue n3onsauun

Kaxgyto OyxTy kabens 4o HanoXXeHUs Kakoro-nmbo Hapy>KHOro NOKPLITUSI MONHOCTLIO NOrpyXaioT B BOAY
He MeHee 4Yem Ha 1 4 npu Temnepatype (15 £ 10) °C. Yepes 8 4 nocne n3sneyeHus kabensa n3 Bogbl C KOHLOB
kabens yoansior Bce NOKPLITUS [0 TOKONPOBOAALUMX XMI, 3aTeM KOHLbI kKabensi BpeMEeHHO repMeTU3npyIoT.

Mexay TOKONPOBOAALUMMU >XAMAMU M Mexay TOKONPOBOAALMMMU XUNAMU UM MeOHON O06O0NOoYKoi
npuKNagbiBaloT MOCTOSIHHOE HanpshkeHUe He MeHee 80 B, HO He Oonee NMUKOBOTO HAMpPshKeHUs,
COOTBETCTBYIOLLEro eMCTBYIOLLEMY 3HAYEHUIO, yCTaHOBNEHHOMY B 11.4. ConpoTUBNEHNE M30AALUN AOIDKHO
ObITb U3MEPEHO CNYCTA 1 MUH NOCNE NPUIOXKEHUS HANPSHKEHWUS UMW CPa3y NOCHE TOFO, KaK NOKa3aHUsi CTaHyT
YAOBMETBOPUTENbHBLIMU U HE ByAYT YMEHbLUATHCS.

MpousBeaeHne CONPOTMBIIEHUA W3OMNALMM B MEraomax U AnuHbl kabenst B KUIIOMETpax He [OIHKHO
6biTb MeHee 1000 MOM-kmM, kpome kabenei gnuHoin meHee 100 M, ANst KOTOPLIX W3MEPEHHOE CONpPOTUBME-
HWe U30NAUUKU He AOMKHO ObiTb MeHee 10000 MOwm.

11.4 MpoBepka napamMeTpoB U30ONALMU U MEOHOWU OGONOUYKN

Kaxgyto ByxTy kabens 10 HAaNoXeHUs Kakoro-nnbo Hapy>XHOro NOKPbLITUS MOMHOCTbLIO MOrpy>KatoT B BOAY
He MeHee YeM Ha 1 4 npu Temneparype (15 £ 10) °C. Yepes 8 u nocne ussneyveHun kabens u3 Boabl C KOHLOB
kabens yaansioT BCe NOKPbITUA A0 TOKONPOBOASILLMX WM, 3aTEM KOHLbl kabens BpEMEHHO repMeTU3npyHoT.
Mexay TOKOMPOBOAALLUMMK >KAMAMU W MEXIY TOKOMPOBOASAWMMM XUNamu M 0BONOYKOM npuknaabiBator
YCTaHOBIMEHHOE HWXEe HanpshKeHWe CO CKOPOCTbIO noagbema He meHee 150 B/C u Bblaep>kvMBatoT npu 3TOM
3Ha4yeHuU B TeYEHUE He MeHee 60 c.
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UcnbiTaTeneHoe HanpsxeHue

HomuHanbHoe HanpsxeHue, B .
(AevicTByloLLiee 3HaveHue), KB

500 2,0
750 2,5

YkasaHHO€ MCNbITaHMEe MOXHO COBMECTUTb C UCMbiITaHMeM no 11.3 npu yCrnoBUM MCNONb30BAHUSA
NOCTOSIHHOTO HanpsbkKeHusi, paBHOro 1,5 COOTBETCTBYIOLIErO AENCTBYIOLLIETO 3HA4YEHUSI NEePEMEHHOro
HaNpsHKEHUA.

11.5 UcnbiTaHue HaNPAXeHWeM Ha NPOoXoa HAPYXHOro NOKPbLITUSA

XapakTepuUCTUKU HAPY)KHOTO NOKPLITUSI MPOBEPSIIOT UCMILITAHUEM HANPSXKEHUMEM HA NPOXOA,.

SnekTpoa, NpeAnoYTUTENLHO MPEACTaBNAIOWLMIA COOON LWTOPKY U3 MeTannuMueckux OyCUH, AOIDKeH
HaxoanTbCA B NONTHOM KOHTAKTE C NnacrtMacCoBbIM Marepnanom Ha NOBEPXHOCTU kabens.

CKOpOCTb NPOX0OXKaeHUs kabens yepe3 anekTpoa A0MmkHA GbiTb TakoM, YTOObI KaXKaasa Touka Haxoaunach
B KOHTAKTE C 9neKTpoAoM B Te4yeHue He meHee 0,05 c.

McnbiTatencHoe HampsbkeHue, NpUKNaabiBaeMoe K SNeKTpoay, AOMKHO OblTb NEepeMEHHOro ToKa
yacTtoTon ot 49 ao 61 Iy, ero 3HayeHus npuBeAeHbl B Tabnuue 3, npu 9TOM MeaHas oGonoqka kabens
coeauHeHa ¢ 3eMnen.

Tabnuya 3 — WcnblTaTenbHOE HanpsiKeHne

OuameTp no MeaHoit o6ornouke ), Mm UcneiTaTensHoe HanpsxkeHwe
C. MeHee Unu paBHbiit (AenctayloLee 3HaueHue), kB

— 7 4

7 15 5

15 20 6

20 — 8

1) Kak npuseseHo B Tabnuuax 7 v 10.

Peructpatop nospexgeHuit AomkeH ObiTb CKOHCTPYUPOBAH Tak, YTOObl €r0 NOKa3aHUsi COXPaHANUCH
Jaxe nocne Toro, Kak MoBpeXAeHHasa 4acTb NPOLUNA Yepes 3NeKTpoa.

MuHUMansHas 4yBCTBUTENBLHOCTL YCTPOWCTBA ANSA MCNBLITAHMA HANPSXXEHWEeM Ha NpoxoA [O0rpkHa
6bITb Takol, 4ToObl perncTpaTop cpabarbiBasn, Korga yCTPOMCTBO — UMMTATOP NOBPEXAEHWIA, COCTOALLMM
M3 NOAKMIOYEHHBIX NOCNEeAOBaTeNbHO KOHAEHcaTopa W MCKPOBOrO paspsgHuKa, NOACOEAMHEHO Mexay
ANEKTPOAOM M 3emnen. HanpshkeHne anekTpoaa AOMKHO ObiTb 6 KB B AENCTBYIOLEM 3HAYEHUKN, 8 EMKOCTb
KoHaeHcaTopa — 350 nd.

MckpoBoWi paspsaHuK AOMKEH COCTOATb U3 METaNIMYEeCKON MNAaCTUHBI, NPOXOASALLEN nepes OCTPUeMm
urnbl 3a 0,02 ¢, paccTosHue Mexay HUMKU B 3TO BpeMsl OMKHO ObiTb 5,0 MM.

Mpu ucnbITaHUK HA 3TOM YCTPOUCTBE Kabernb C MOKPLITUEM HE AOMKEH UMETH HUKAKUX NOBPEXAEHUNA.

11.6 [lnameTp U 0BanbHOCTb NO MEAHOIU 000NoYKe

Hapy>Hbiit gnameTp rotoBoro kabens (6e3 Hapy>XHOro NOKPLITUS) NPOBEPSIIOT M3MepPeHNAMU Ha 00pa3sLax
rotosoro kabens. U3amepenus AomkHbl ObiTb NPpOBEAEHbI B IBYX MECTAaX, PACMOSNIOXKEHHbIX HA PacCTOSAHUU HE
meHee 1 M apyr oT apyra. B kaxxaoMm mecte namepeHusi NpOBOAAT B ABYX HANPABNEHUAX, NePNEeHAUKYISAPHBIX
ApYr K ApYry, C UCNOMb30BaHUEM MUKPOMETPA C MIOCKUMM LLyNaM1 UNM aHanormyHoro npubopa.

3HaueHus1 YeTbIPeEX U3MEPEHUI JOIMKHbI OTNUYaTLCA He 6Gonee yeM Ha + 0,05 MM OT 3Ha4YeHuit, npuBe-
AeHHbIX B Tabnuuyax 7 unu 10.

12 UcnbiTaHnA Ha obpas3uyax

12.1 OOwWMe NONOXEeHUA

WUcnbiTanua Ha o6pasuax o6osHayeHbl cumsonoM S B Tabnuue 2, kak onpeaeneHo B 3.3.
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12.2 UcnbiTaHue HaNpAXeHuem

10 HanoXeHua Kakoro-NnMbo HapPyYXXHOTO MOKPLITUS U3 MNIACTMACCOBOIO Marepuana ¢ KOHLUOB roTOBOrO
kabensa B OyxTe yaansiOT BCE MOKPLITUS A0 TOKONPOBOASILLMX >KWUF, 3aTe€M KOHLUbl kabens BpPEeMEHHO
re pMETU3NUPYIOT.

HanpspkeHue (gewncrsyiowiee 3HayeHue), B:

- 2000 — ans kabenen Ha HanpspkeHue 500 B;

- 2500 — ana kabenen Ha HanpsbkeHue 750 B

AOIKHO ObITb NPUNOXEHO B TeYeHMe 1 MUH Mexay:

a) TOKONPOBOAALMMM XUNAMM;

b) kaxaou TOKONPOBOASILLIEN XXUMON U MEAHON 060NOYKON.

CKOpOCTb NOABLEMA UCMBLITATENLHOTO HaNpPsHKEHUA A0MKHA ObiTb He meHee 150 B/c.

Mo Tpe6oBaHMIO 3aKa3uMKa UCTbITaTENbHOE HAaNPSHKEHME TEX XE YPOBHEN NPUKNAALIBAIOT K Kabenam ¢
NNacTMacCoBbIM HAPY>XHbLIM MOKPLITUEM.

Bo Bpemsi UCNIbITAHUS HE JOIMKHO ObITh NPOGOS.

12.3 TonwuHa HaAPy>XXHOrO NOKPbLITUA

O6pasey NoKpbITUA Kaberns ANMHOW NpuMepHO 250 MM OTOMPAIOT HA paccTosaHuK He meHee 300 mm oT
KoHUa O6yxTbl kabens.

TONLWMHY NOKPLITUS UIMEPAIOT MO TPEM CEYEHUAM, yAaNeHHbIM APYr OT Apyra He MeHee YeM Ha 100 MM,
no IEC 60811-202.

MoacyuTeIBAIOT CcpeaHee 3HayeHue 18 pesynsratos, OKPYrMNAT A0 ABYX AECATUYHbLIX 3HAKOB, Kak
YKa3aHO HUXE, U NPUHMMALOT Ero Kak cpeiHee 3Ha4YEeHUEe TONLLUMHBI HAPYXXHOTO NOKPLITUA.

Ecnu npu pacyete TpeTui 4eCATUYHbIN 3HaK paBeH unu 6onee 5, BTOPOI A€CATUYHBIN 3HAK yBENUYNUBAIOT
4o criegytowen umdpsl; Hanpumep, 1,734 okpyrnatwT go 1,73, a 1,757 — no 1,76.

HaumeHbluee U3 BCEX MOMYYEHHbIX 3HAYEHWH MPUHMMAIOT 38 MUHUMASBHYIO TOSLLUUHY HAPY>XHOIO
NNacTMaccoBOro NOKPbITUS.

CpefHAs ¥ HaMMEHbLUAsA TOMLLUMHbI AOMKHbI YAOBNETBOPATL TpebGoBaHuam 8.4.

12.4 HepacnpocTpaHeHue ropeHus

Ecnun kabenb, umelowuii Hapy>HOe noKpbITUE, ucnbiTbiBaloT no IEC 60332-1-2, To cropesLuas unu
06yrnmBLUAACA YacTb He AOMKHA 4OX0AUTb A0 paccTosiHus 50 MM OT BEPXHErO 3aXmma.

12.5 BbigeneHune KACNOTHbIX U KOPPO3MOHHO-aKTUBHbLIX ra3oB

Ecnu o6pasubl rotoBbix kabenein ¢ nokpbiTueM U3 Ge3ranoreHHoro marepuana, T0 UX UCMbITbIBAIOT
no IEC 60754-2. 3HayeHne pH AOmMKHO OblTb He MeHee 4,3, a yaenbHas NPOBOAMMOCTb — He 6onee
10 MKCM/MM.

12.6 AbiMOBblOeneHne

Ecrm obpasupl rotoBelx kabeneit ¢ NOKpbiTMeM W3 6e3ranoreHHoro Marepuana MChbITbiIBAOT MO
IEC 61034-2, To BblaensieMbll AblM AOMKEH ObiTb Takum, 4TOObI KOIMULMEHT CBETONMPOHULIAEMOCTH
COOTBETCTBOBaN TpeboBaHnAM Tabnuubl 4. TpebGosaHus k o6pasuamM AOMmKHbI COOTBETCTBOBATb YKa3aHHOMY
B Tabnuue 4.

Tabnuuya 4 — [piMoBbigeneHne

HapyHuiii auameTp UMCIO MCTILITYeMBIX OTPE3KOB Koo puLpteHT
ka6ena D 1), Mm KaBenm e cBeTonpoHuLjaemMoctn?), %
20<D<40 2 - 60
10<D<20 3 - 60
5<D<10 N,9.6) - 50
2<D<5 - N3 ©) 50
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OKOH4YaHue mabnuupi 4

) D — napyxHuit auametp kabens (MM), paBHbIi pacueTHOMY AMAMeTPy MeAHOW 0BGONOYKM MNIOC yABOEHHas
HOMWHaNbHas TONLUHA NOKPbITUS.

2) MNpeaBapuTenbHbIE 3HAYSHMSI.

3) Kaxgblil ny4oK AOMKeH COCTOATL U3 ceMu kabeneii, pacronoXeHHLIX COBEPLIEHHO NPSIMO U 3aKpernneHHbIX ByMS
o6opoTamu NpoBONOKKU AUaMeTpoM npuMepHo 0,5 MM B LieHTpe U Yepes kaxable 100 MM B 06e CTOpOHbLI, HaYMHas oT
LeHTpa.

9 N, =45/D.

5 Ny = 45/3D.

®) 3HaueHns N, n N, BorDkHBI BBITL OKpYrieHbl 40 Bnnkaiiero MeHbLWero Lenoro Jyucna.

13 TunoBble UcnbITaHUA

13.1 O6Gwme nonoxeHusa
Tunosble ucnbitaHua 0603HaveHbl cumeonom T B Tabnuue 2, kak onpeaeneHo B 3.4.
13.2 UcnbiTaHne HanpsXxeHUEeM rotoBoro kadens

C KOHUOB 06pa3ua rotoBoro kabensa anuHon (5 + 1) M yaansior BCe NOKPbITUA A0 TOKONPOBOASALLMX KU,
3aTeM KOHLbl kKabensi BPEMEHHO repMETU3UPYIOT.

Ona kabeney Ha Hanpsbkenue 500 B npuknagbiBaloT AelCTByIOWEe 3HayeHne HanpsbkeHus 2000 B,
a ans kabenen Ha HanpsbkeHue 750 B — 2500 B. CkopocTb noabema HanpsbkeHua — He meHee 150 B/c.
HanpspkeHue BblaepXxMBaloT B Te4eHue 15 MUH U NpUKNaabiBatoT Mexay:

a) Kaxaou TOKOMPOBOASILLEN XKUMON NO 0Yepean u BCeMU ApYrMMMU, COEAUHEHHLIMU BMECTE;

b) Bcemu xmnamu n MegHon 060nNO4KON.

Bo Bpems ucnbiTaHus He AOMKHO BbiTb NPo6os.

13.3 OnekTpuuyeckoe CONpPOTUBIIEHUE MeQHOW 060MOYKM

3nekTpu4Yeckoe conpoTusneHne meaHomn 06ono4kn npu 20 °C He AOMKHO NPEBLILLIATL COOTBETCTBYIOLLMX
3Ha4eHun B Tabnmuax 9 unm 12.

CootBeTCcTBUE TpPebOOBaHUIO MPOBEPAIOT WIMEPEHUEM CONnpoTuBneHus obonoyku obpasuya kabens
ONUHOI He MeHee 1 M U U3MEepPEeHneM ANUHbI 9TOro obpasua.

13.4 TonwwuHa usonauumn

TOnLWMHY M30MNALMM NPOBEPSAIOT CeayoLWMM UCNBITaHUEM.

OGpasey gomkeH ObITb OTOGPaH OT OAHOMO M3 KOHLUOB Kabens mocrne Toro, Kak KoHueBas 4actb, Npu
Heo6X0aMMOCTH, Obina yaaneHa. KoHubl o6pas3ya 4omkHbl ObiTh Cpe3aHbl MEPNEHANKYNSIPHO K OCu kabensi, u
BCE 3ayCeHLbl 4OJKHbI ObITb YCTPAHEHDI.

MuHuManbHas TonWuHA U30NALMKM AOMKHa ObiTb M3MEpPEeHa Ha KaXKgoM koHue obpasua. MamepeHus
NPOBOAAT C NPUMEHEHUEM MUKPOCKOMA UNM MUKPOMNPOEKTOpa € HE MeHee YeM 10-kpaTHbIM yBenuyeHuem. B
CMOPHBIX CMy4asX u3MepeHne ¢ MCNonb30BaHNEM MUKPOCKONA AOSHKHO BbiTe MPEeANOYTUTENbHBIM METOLOM.

JormkHO BbITb U3MEPEHO MUHUMANbHOE PACCTOSTHUE MEXOY KaXKhol napoi TOKONPOBOASALLMX KUM W
MeXay Kaxkaon TOKONpoBOASLLEH Xunoi n 060noqkoit. CaMmoe MeHbLUIEE U3 3TUX PACCTOSHUIA NPUHUMAIOT 3a
MWUHUMATbHYO TONLMHY U3ONALMMK.

MuHUManbHas TonwmHa u3onAUMKM 40MmMKHA COOTBETCTBOBATL 6.2.

Kabenb cuuTalor npuHaTbiM, ecnu 06a koHua obpasua yaoBneTBOpsOT TpeboBaHusiM. Ecnu oguH us
KOHLIOB He yaoBrneTBopsieT TpeboBaHWAM, NOArOTABNMBAIOT HOBbIV 06pa3eL, oTéupas ero oT Apyroro KoHua
OyxTbl kKabens, u NOBTOPSIOT UBMEPEHUS TOMNLWMHbI n3onauun. Kabenb c4MTaloT NPUHATLIM, €Cnu 06a KoHua
HOBOro o6pasLa CoOTBETCTBYIOT TpeboBaHUAM.

13.5 TonwuHa MeaHon 060N0OYKHU

TonwmHy MegHoi 0605104KM NPOBEPSIOT CREAYIOLUM UCTILITAHUEM.

M3MepeHne npoBoaAT HAa BbLIPE3AHHOW MO OKPY>KHOCTU TMONOCKE MeaHOW OBOMOYKM, OCTOPOXKHO
OTpe3aHHo oT kabens u pacnpssMNeHHon. 3TOT obpasel, oTOMpatoT Ha paccTosiHum 6onee 150 mm OT KoHLA
kabens.

8
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MpoBOAAT LWeCTb M3MEPEHWA B TOUKaX, MO BO3MOXHOCTU PaBHOMEPHO PACMOIOXEHHbIX BAOb NMOMOCKY,
C 1CMo/Ib30BaHNEM MVKPOMETPA C MI0CKON M3MepuTe/bHOV NOBEPXHOCTLIO A1 HAPYXHOIN CTOPOHbLI 060/I04KM
N KPYrnoin n3mMeputenbHOW NOBEPXHOCTbIO — A5 BHYTPEHHEN CTOPOHbI.

CpepHee 3HayeHue BCEX MOJTYYEHHbIX pe3ynbTaToB NOACHUTLIBAIOT A0 TPETbEro AeCATUYHOro 3Haka u
OKPYTAAOT, Kak Yyka3aHo HKe. DTO 3HaYeHVe NprHUMaloT 3a cpefHee 3HayeHne TOMLMHbI 06004KN.

Ecnm npu pacuyete TpeTWil AeCATWUYHBLIA 3HaK paBeH WM 60nblue 5, BTOPOA AECATUYHbLINA 3HaK
yBENNUMBAKT A0 criegyrowen undpsbl; Hanpumep, 0,573 okpyrastT go 0,57, a 0,575 — go 0,58.

HavMeHblLee 13 BCex 3HaYeHWii NPUHMMAIOT 3a MUHUMa/bHYO TOMLWMHY 060/104KM B l0GOM MecTe.

CpefHasa ToMWwmMHa 1 MUHYMasibHasa TOJIWUHA [0/DKHbI COOTBETCTBOBATL TpeboBaHUAM 7.2.

13.6 WcnbiTaHne Ha n3rnoé

VicnbiTaHne Ha M3rm6 nNpoBOAAT C WMCNOb30BaHWEM WCMbITATENbHOrO YCTPONCTBa, MOKa3aHHOro Ha
pucyHke 1; paguyc KaHaBOK Ha OrnpaBke W posivke [o/mKeH ObiTb 6o/ee pagnyca kabens, Ho He 6onee 16 mwm.

O6pasel, AMHON npyMepHO 1 M OT6MpatoT OT OYXTbl UCMbLITYEMOrO Kabens 1 yaansiT HapyXHoe
NOKPbITUE MPU HAMYUN.

1— 3axunm; 2 — onpaBka; 3 — kabesb; 4 — ponvk; 5 — pbluar 41 n3rnbaHus; 6 — onpaeka; 7 — Kabesnb; 8 — POSVK;
9 — pagunyc KaHaBOK; X — X pparmeHT B yBENMYEHHOM MacLuTabe

PucyHok 1 — YCTpOWCTBO A/15 UCMbITaHUS Ha M3rmb

CooTBeTCTBYIOLLME ANAMETPbI OMPaBKV A1 UCMbITaHUA Ha U3rnb ykasaHbl B Tabnuue 5.

[Janee BbINOMHAKT M3rn6 B COOTBETCTBUMN C PUCYHKOM 2.

Onsa kabeneil gnametpoMm A0 14 MM BKIHOUUTENBHO O6pasel, 3akpennsitoT U u3rmbatoT Ha onpaske
TakuMm o6pa3oM, 4Tobbl OH 06pa3oBan NOAYKPYr C NepPexoAoM Ha ABa NpsMbIX yyacTka (onepauusa la). 3atem
0CcnNabnsaT 3aXnM 1, He BbIHUMAsA U3 YCTPOKCTBA, NoBopaynBaroT obpasel, Ha 180° BOKpYr NpPOAO/bHON OcK
HEW30rHyTOl YacTu BHYTPU 3axmnMa. 3aTeM obpasel, n3rnbatoT B TON e NA0CKOCTW, HO B MPOTUBOMOOXKHOM
HanpasneHun A0 Tex Mop, Moka OH BHOBb He npumeT hopmy Moaykpyra € ABYMS MNPAMbIMU yyacTKamu
(onepauus 1b).

3aTem BbINOMHAT ABe cnejylolme nofobHble onepauun BpaleHns n nrmba (onepauum 2a u 2b).

Onsa kabeneii guametpom 6onee 14 Mm onepauus msrmba AO/MKHA COOTBETCTBOBATL OMUCAHHOW BbILLE,
HO 6e3 gBYyX nocneaHunx onepauunin (2a n 2b).
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Ha 060s104Ke Kabesisi NP OCMOTPE HEBOOPYXEHHbLIM /1a30M UM C UCMO/Ib30BAHUEM KOPPEKTUPYIOLLETO,

HO 6e3 yBenuueHnss npuobopa, He [O/DKHbI ObITb 0OGHAPYXEHbI TPELWNHbI U AedeKTbl.

3aTeM U30rHyThIli 06pasel, COOTBETCTBYIOWMUM 06pa3oM repMeTUsnpyoT 1 NorpyxatoT B BOAY Ha Bpems

He MeHee 14, OCTaBMB KOHLbl €ro Haj, BOAOIA.

3arem K kabensam Ha HanpsbkeHne 500 B npuknagbiBaloT HanpshkeHune 750 B, a kK kabensm Ha
HanpsxeHne 750 B — 1250 B B TeyeHne 15 MUH MexAy TOKOMPOBOAALLMMM XUnamu 1 Mexay TOKONpoBoAA-

LWUMKN Xunammn n 060104KOIA.
Mpy ncnbiTaHUM He [OMKHO ObITb NPO6GOSA U30AAUNN.

MpumeuyaHue — PekomeHZyeTcs Npu nNpoknagke y6eguTbcsi, UTO kabenb He U3rMbaloT Ha AnameTp, MeHee

ykasaHHoro B Tabnuue 5.

m2a n 2

Onepauuv ans kabeneli gnameTpom Mo 060104ke A0 14 MM BKIOUYUTENBHO

la 1b b

la 1b

Onepauunn ana kabenein gnameTpom no 060s04ke 6onee 14 mm

MpumeuyaHue — Cn/oWHbIE NUHWAM NOKa3biBalOT hopMy 06pasua B Hauasle Kaxaoi onepauuu.

noBopaunBaroT Ha 180° BOKpYr NpOAO/bLHOM OC HEM3OTHYTON YacTn Mexay ABYMsl Onepauysivu.

PucyHok 2 — Onepauuv UCTbITaHWUs Ha U3rn6

Ta6nuua 5 — [unameTp onpasku
HomuHaneHoe HomunHanbHoe [vnameTp onpasku Ana kabenei ¢ YNCAOM XU, MM
Hanps>eHue, ceyeHne Tokonpo-
B BOAALLEN XWN/bl,MM2 1 2 3 4 7 12
500 1,0 40 60 60 80 100 —
15 40 60 80 80 100 —
2,5 40 80 80 100 130 —
4 60 100 — —_ — —
750 1,0 60 80 100 100 130 160
15 60 100 100 100 130 160
2,5 60 100 130 130 160 200
4 60 130 130 130 160
6, 80 130 130 160
10 80 160 160 160
16 100 160 200 200
25 130 200 200 250

10

Kabenb

19

200
200
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OkoH4YaHue mabnuupl 5

HomuHaneHoe HomuHaneHoe [vameTp onpasku Ans kabernen ¢ YUCIIOM Xun, MM
HanpsxeHue, | ceueHue Tokonpo-
B BoAsLLeN Knnbl,MM2 1 2 3 4 7 | 12 | 19
35 130
50 160
70 160
95 200
120 200
150 200
185 250
240 250
300 350
400 350

Mpumeyanue — Kabenu, pacnonoxeHHele Haf XWPHOA YepToi, UMeloT AuamMeTp A0 14 MM BKIIOYUTENBHO, @
Kabenu, pacnonoxeHHble Mo XUPHON YepToW, UMetoT fAuameTp Gonee 14 MM B cooTBeTCTBUM ¢ Tabnuyamu 7 1 10.

13.7 NcnbiTaHWe Ha CTOMKOCTb K pacnmiolLuBaHUIO

OT ByxTbI MCNLITYEMOTO kabens oToupatoT o6pasel ANUHON NPUMEPHO 1 M U NOCNE yAANEHUA HapY>KHOW
000MOoYKM, NPU HAMUYUKU, PACTIOLLMBAIOT MEXAY NacTMHaMM 4O Tex Nop, Noka MUHUMarbHbIN pasmep pac-
NAOLWEHHON YacTh He CTaHET paBHbIM HAYanbHOMY AUAMETPY N0 MEeAHON 000NoYKe, YMHOXEHHOMY Ha CO-
OTBETCTBYIOLUMIA KOSPHULIMEHT CNMIOLLMBAaHUSA, YKa3aHHbIN B Tabnuue 6. Kaxgasa u3 ucnonb3yembix NNacTuH
OOJDKHa UMETb Crnerka cmMasaHHylo NOCKyIo MOBEPXHOCTb pa3MepoM HE MeHee 75 x 25 MM, BO BPEMS UCTIbI-
TaHua ux bonbLIAs CTOPOHA A0KHA ObiTh NapannensHa ocu obpasua. Kpas nnactuH AomkHbI ObiTb 3aKpy-
rMeHbl pagnycom He meHee 10 MMm.

Tabnuya 6 — KoadhduumeHTsl cnnowmBaHus
DOuameTp no meaHow oGonouke 1), Mm KoadbuuneHT cnnrowusaHna
Cs. Jo BkntoM.
— 10 0,65
10 13 0,70
13 20 0,80
20 —_ 0,90
1) Kak ykasaHo B Ta6nuuax 7 u 10.

Ha o6onouke kabens He AOMKHO ObiTb PACKONOB, TPELUMH WNW LENen, BUAUMbBIX NPU OCMOTpe
HEBOOPY>KEHHBIM INa30M UNu C UCNONb30BAHMEM KOPPEKTUPYIOLLEro, HO 6e3 yBenuyeHus npubopa.

3areM pacnnioLeHHbI 06pa3eL, COOTBETCTBYIOLIMM 0Gpa3oM repMeTU3MPYIOT U NMOTPYXKaloT B BOAY HE
MeHee 4eM Ha 1 4, 0CTaBUB KOHLIbI €r0 Haj BOAOW.

3aremk kabensam Ha HanpshkeHue 500 B npuknagbieatot HanpsbkeHue 750 B, a kkabensim Ha HanpsHKEHUE
750 B — 1250 B B TeueHue 15 MuH Mexay TOKONPOBOAALLMMU XMUNAMU U MEXAY TOKONPOBOASLMMM XXUNAMU
1 060n04KON.

Mpu ucnbiTaHun He AOMKHO ObITb Npobos.

1"
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13.8 OrHecToMKoCTb

loToBble Kabenu AOMKHbI COOTBETCTBOBaTb TpeboBaHuaMm IEC 60331-1 u IEC 60331-2. Bpewms
BO34€WNCTBUSA NNaMeHn AomkHO 6biTb 180 MUH.

14 Kabenu ¢ MMHepanbHOM nsonsuuen Ha HanpsxxeHue 500 B
(ansa nerkoro pexuma akcnsyaraumm)

14.1 O603HaYeHHne

B HacTosLLee Bpemsi 0603Ha4YeHUe OTCYTCTBYET.
14.2 HoMUHanbLHOE HanpsXxeHue

500 B.

14.3 KoHCcTpyKUMA

1, 2, 3, 4 unn 7 MeAHbIX TOKONPOBOAALLMX YKUIT.

MpeccoBaHHasa MUHEpPanbHas M30NAUMSA, OKPYXKatoLLaa BCE TOKOMPOBOASALLME XKUSbI.
O06ono4ka rmagkasa u3 oTOXOKEHHON Mean Unu MeaHoro cnrnasa.

J[lonyckaeTca aKCTpyaAUPOBaHHOE HapyXXHOE NOKPbITHE.

14.4 Pa3mepbl
Pasmepbl kabenei ¢ MuHepanbHOW u3onsumen Ha HanpsbkeHue 500 B u conpoTuBneHMe MeAHOW

060Mn0YKM A0MKHbI COOTBETCTBOBATbL yKa3aHHbIM B Tabnuuax 7, 8 n 9.
COO0TBETCTBME NPOBEPSIIOT BHELLUIHUM OCMOTPOM U U3MEPEHUSIMMU.

Tabnuya 7 — [OQuameTp no megHoi obonoyke Ans kabeneit Ha HanpsxeHue 500 B
HomuHanbHas TonwmHa o
AvameTp no MegHoi o6onoyke, MM
U30MALMN, MM
HomuHanbHoe
2
ceyeHne Xurn, Mm Uncno xun
1,2 3,47 1 | 2 | 3 4 7
1,0 0,65 0,75 3,1 5,1 5,8 6,3 7,6
1,5 0,65 0,75 3,4 5,7 6,4 7,0 8,4
2,5 0,65 0,75 3,8 6,6 7,3 8,1 9,7
4,0 0,65 . 4,4 7,7 — . —
Tabnuya 8 — TonwwmHa MegHol obonoyku Ansa kabenei Ha HanpskeHne 500 B
Cpe,que 3HaveHue ToNWnHbI o6onouku, Mm
HomuHaneHoe ceveHne
KT, M2 Yucno xun
1 2 3 4 7
1,0 0,31 0,41 0,45 0,48 0,52
1,5 0,32 0,43 0,48 0,50 0,54
25 0,34 0,49 0,50 0,54 0,61
4,0 0,38 0,54 — _ _

12
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Tabnuuya 9 — OnekTpuyeckoe CONPOTUBIIEHUE MefHol obornouku Ans kabeneit Ha HanpsbxeHue 500 B
MakcumanbHoe conpoTueneHne megHon obonouku npu 20 °C,OM/km
HomuHaneHoe
ceyeHue Xun, Mm2 Hucno xwn
1 2 3 4 7
1,0 8,85 3,95 3,15 2,71 2,06
1,5 7,75 3,35 2,67 2,33 1,78
2,5 6,48 2,53 2,23 1,85 1,36
4,0 4,98 1,96 — — —

14.5 TpeGoBaHuA

Kabenu ¢ MuHepanbHOW usonsauuen Ha HanpshkeHue 500 B aomiHbl COOTBETCTBOBATL TpeboBaHMAM
pa3genoB 2—3 BKNHOYMTENBHO.

15 Kabenu ¢ MuHepanbHON nsonsaumen Ha HanpsixxeHue 750 B
(Ansa TAXKeNoro pexumMa aKkcnnyaraumm)

15.1 O6o3HayeHue

B HacrosLLee BpeMsi 0603Ha4YeHWe OTCYTCTBYET.
15.2 HoMuUHanbHOEe HanpsXkeHue

750 B.

15.3 KOHCTpyKuMA

1,2,3,4,7,12 unn 19 MeaHbIX TOKONPOBOASALLMNX XKUT.

MpeccoBaHHaa MUHEPAanbHas M30MSALUS, OKPYKAIOLLIAsA BCE TOKONPOBOASALLME XXUNbI.
O6onoyka rnagkas U3 OTONOKEHHON MeAn UNU MEAHOro crnnasa.

J[onyckaercs 3KCTPYAMPOBAHHOE HAPY>XXHOE NOKPbITUE.

15.4 Pasmepsbl

Pa3mepbl kabenew ¢ MuHepanbHOW usonsuuer Ha HanpsbkeHue 750 B u conpoTuBneHwe meaHON
060m04KM AOMKHbI COOTBETCTBOBATL YKa3aHHbIM B Tabnuuax 10, 11 n 12.

Tabnuuya 10 — [duametp no MegHoit oGornodke Ans kabeneii Ha HanpsxeHue 750 B
HoMUHANBHOE HoMuHansHas OnameTp no MegHon obonoyke kabens, MM
ceYyeHue xun, TOJILMHa U30- Yucno xun
Mm2 NALMK, MM
1 2 3 4 7 12 19
1,0 1,30 46 7,3 7,7 8,4 9,9 13,0 15,2
1,5 1,30 49 7,9 8,3 9,1 10,8 14,1 16,6
2,5 1,30 53 8,7 9,3 10,1 12,1 15,6 —
4 1,30 5,9 9,8 10,4 11,4 13,6 — —
6 1,30 6,4 10,9 11,5 12,7 — — —
10 1,30 7,3 12,7 13,6 14,8 — — —
16 1,30 8,3 14,7 15,6 17,3 — — —
25 1,30 9,6 17,1 18,2 20,1 — — —
35 1,30 10,7 — — —_ — —_ —
50 1,30 12,1 — — —_ —_ —_ —_

13
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OkonyvaHue mabnuue! 10

HnameTp no MeaHow oboroyke kabend, MM
HomuHanbHoe HomuHanbHaqa
ceyeHune xun, TomLwMHa n3o- Yucrno xun
MMm2 nALMK, MM
1 2 | 4 12 19
70 1,30 13,7 — — — — —
95 1,30 15,4 — — — — —
120 1,30 16,8 — — — — —
150 1,30 18,4 — — — — —
185 1,40 20,4 — — — — —
240 1,60 23,3 — — — — —
300 1,80 26,0 — — — — —
400 2,10 30,0 — — — — —
Tabnuuya 11 — TonwwuHa MegHoin obonoykn gna kabenen Ha HanpsaxeHne 750 B
CpegHee 3HaueHMe TomnWUHbLI 06OMOUKKN, MM
HomuHaneHoe
ceueHve Xun, Mm2 Hmcno xun
1 2 3 4 7 12 19
1,0 0,39 0,51 0,53 0,56 0,62 0,73 0,79
1,5 0,41 0,54 0,56 0,59 0,65 0,76 0,84
2,5 0,42 0,57 0,59 0,62 0,69 0,81 —
4 0,45 0,61 0,63 0,68 0,75 — —
6 0,48 0,65 0,68 0,71 — — —
10 0,50 0,71 0,75 0,78 — — —
16 0,54 0,78 0,82 0,86 — — —
25 0,60 0,85 0,87 0,93 — — —
35 0,64 — — — — — —
50 0,69 — — — — — —
70 0,76 — — — — — —
95 0,80 — — — — — —
120 0,85 — — — — — —
150 0,90 — — — — — —
185 0,94 — — — — — —
240 0,99 — — — — e —
300 1,08 — — — — — —
400 1,17 — — — — — —

14
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Tabnuuya 12 — SnekTpuyeckoe CONpOTUBEHNE MegHON obornovkn Ana kabenei Ha HanpsxeHue 750 B
MakcumanbsHoe conpoTuBneHne MeaHow o6onouku npu 20 °C, OM/km
HomuHaneHoe
ceyeHue Xurn, Mm2 Hucno xmn
1 2 3 4 7 12 19

1,0 4,63 2,19 1,99 1,72 1,31 0,843 0,663
1,5 4,13 1,90 1,75 1,51 1,15 0,744 0,570
2,5 3,71 1,63 1,47 1,29 0,959 0,630 —
4 3,09 1,35 1,23 1,04 0,783 — —
6 2,67 1,13 1,03 0,887 — — —
10 2,23 0,887 0,783 0,690 — — —
16 1,81 0,695 0,622 0,533 — — —
25 1,40 0,546 0,500 0,423 — — —
35 1,17 — — — — — —
50 0,959 — — — — — —
70 0,767 — — — — — —
95 0,646 — — — — — —
120 0,556 — — — — — —
150 0,479 — — — — — —
185 0,412 — — — — — —
240 0,341 — — — — — —
300 0,280 — — — — — —
400 0,223 — — — — — -

15.5 TpeGoBaHus

KaGenu ¢ muHepanbHON M3onaumMen Ha HanpsbkeHume 750 B OomkHblI COOTBETCTBOBATL TPEOOBAHMAM
pasgeno 2—13 BKMOYUTENBHO.
COO0TBETCTBME MPOBEPSAIOT BHELUHUM OCMOTPOM U U3MEPEHUAMMU.

15
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MpunoxeHue OA
(cnpaBo4Hoe)

CBeZieHUs O COOTBETCTBUM CChISTOYHbIX MEXAYHapPOAHbIX CTaHOAPTOB
MeXrocyaapCTBeHHbIM CTaHAapTam

Tabnuya OAA

OB03HayYeHne CcChINoYHOro
MexJayHapoaHoro ctaHaapra

CTeneHb
COOTBETCTBUSA

O6o3Ha4YeHNe 1 HaMMEHOBaHWE COOTBETCTBYIOLLEro MeXrocyaapcTBEHHOIO
CcTaHjapTa

IEC 60227-1

IDT

MOCT IEC 60227-1—2011 «Kabenu ¢ MOMMBUHWMIXIOPUAHOA M30-
nauuei Ha HoMWHaneHoe HanpsxeHue fo 450/750 B sknovMTenbHO.
YacTb 1. Obwpme TpeboBaHusA»

IEC 60228

MOD

MOCT 22483—2012 (IEC 60228:2004) «>Kunbl TOKONpOBOAALLME ANA
kabeneit, NPoBOAOR U LLHYPOB»

IEC 60331-1

IDT

MOCT IEC 60331-1—2013 «McnbiTaHnsA anekTpuyeckux kabenei B
ycrnoBusax BosgeicTBusa nnamenn. CoxpaHeHue paboTocnocobHoCTu.
Yactb 1. MeTog ncnbiTaHus kaberneil Ha HOMUHANbLHOE HanNpsXXeHWe A0
0,6/1,0 KB BKNOYMTENBHO W HapyxXHbIM AnaMeTpom Gonee 20 MM npu
BO3JEACTBMM NNaMeHn TemnepaTtypoi He meHee 830 °C oqHOBpPEMEHHO
€ MEeXaHU4eCKUM yaapomy

IEC 60331-2

IDT

MOCT IEC 60331-2—2013 «McnbiTaHua anekTpuyeckux Kabenei B
ycrnoBusax Bosgeicteusa nnameHn. CoxpaHeHue pabotocrnocobHocTu.
YacTb 2. MeTog ncnbiTaHus kabeneil Ha HOMUHANbLHOE HanpsXXeHWe 0
0,6/1,0 kB BKIOYUTENBHO 1 HApY>KHLIM AUaMeTpoM He Bonee 20 MM npu
BO3JeNCTBUU NNameHun TemnepaTypoid He MeHee 830 °C oHOBpeMeHHO
C MeXaHU4eCcKkUM ygapom»

IEC 60332-1-2

IDT

MOCT IEC 60332-1-2—2011 «WUcnbiTaHna anNeKTpUYeckux 1 onTu-
Yeckux kabenen B ycrnoBusAX BO3AeUCTBUA nnameHn. Yactb 1-2. Uc-
NblTaHWe Ha HepacnpocTpaHeHWe rOpPeHUs OAUHOMHOrO BEpPTUKANbHO
pacnonoXeHHOro M3oMMpoBaHHOro nNposofa unu kabens. MNposeaeHue
UCMbITaHUA NpW BO3JEACTBMU NaMeHeM ra3oBoi ropenkn MOLLHOCTBIO
1 kBT ¢ npeaBapuTenbHbIM CMELLEHUEM Fa30B»

IEC 60754-2

IDT

MOCT IEC 60754-2—2015 «McnbiTaHua maTepuanoB KOHCTPYKLUU
kabenei npu ropeHun. Yacte 2. OnpegerneHne CTeneHn KUCIOTHOCTU
BblfeNseMblX rasoB U3MepeHuem pH 1 yaenbHoW NpoBOAUMOCTU»

IEC 60811-202

IDT

FOCT IEC 60811-202—2015 «Kabenn anekTpu4eckne n BOINOKOH-
Ho-onTuyeckne. MeTogbl WUCMBITAHWA HEMETANNUYECKUX MaTepuanos.
Uactb 202. Obwmne ncnbitaHusA. MamepeHue TOMWUHBLI HEMETaNnYe-
CKON 060MoYKMy

IEC 60811-506

IDT

MOCT IEC 60811-506—2015 «Kabenu snekTpuyeckue u BOMO-
KOHHO-OoMTUYeckne. MeTogbl MUCMbITAHWA HEMEeTannu4eckux marepua-
nos. Yactb 506. MexaHu4yeckne ucnbITaHUA. MchbiTaHWe U3onALnun U
obonoyek Ha ygap npu HU3KOW TemnepaType»

IEC 60811-509

IDT

MOCT IEC 60811-500—2015 «Kabenu aneKkTpuyeckme u BONOKOHHO-
onTudeckne. MeToabl UCMbITAHUIA HEMETaNIMYECKUX MaTepuanos. YacTs
509. MexaHudeckne MUcnbiTaHus. McnblTaHwe W3onauuM U obornodek
Ha CTOMKOCTb K pacTpeckuBaHuto (MChblTaHWe Ha TEN0BOA yaap)»

IEC 61034-2

IDT

MOCT IEC 61034-2—2011 «MN3mepeHne NNOTHOCTU AbiMa Npu rope-
Hun kabeneil B 3afaHHbIX ycrioBusAx. YacTe 2. MeTo ucnbiTaHusa U Tpe-
060oBaHNsA K HEMY»

COOTBETCTBUA CTaHAapTOB!

- IDT — ngeHTuYHbIe cTaHgapThl;
- MOD — mopauduymnpoBaHHble CTaHAapThl.

MpuMeuaHWe— B HacTosWwell Tabnuue Mcnonb3oBaHel criefyloline ycrioBHble 0003HaYeHUA CTeneHu

16




FOCT IEC 60702-1—2017

Bubnuorpadus

IEC 60702-2, Mineral insulated cables and their terminations with a rated voltage not exceeding 750 V — Part 2:
Terminations (Kabenu ¢ MuHepansHOW M3onsauyMen N KOHUEBbIE 3af ek K HUIM Ha HOMUHanbHOe HanpshkeHne He Bonee
750 B. YacTb 2. KoHLeBble 3agenku)’

IEC 60702-3, Mineral insulated cables and their terminations with a rated voltage not exceeding 750 V — Part 3:
Guide to use

* OdhmymnansHbIi NepeBod 3TOro cTaHgapTa HaxoauTea B eaepanbHoOM MHDOPMaLMOHHOM hoHAEe CTaHAapToB.
17
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YK 621.315.326.001.4:006.354 MKC 29.060.10 IDT

KnioueBble cnosa: kabenb ¢ MUHepanbHOW U3OMALMEN, KOHLEBLIE 3aA€enku, HOMUHANLHOE HanpshkeHue,
KOHCTPYKUMS, TpeBoBaHMS,, METOAbI UCNbITAHWIA
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