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Mpepucnosune

Llenn, oCHOBHblE MPWHLWMNLI 1 OCHOBHOW MOPAAOK NpoBefeHuss paboT Mo MeXrocyAapCTBEHHOW CTaH-
naptusaumu yctamosrieHblx B FTOCT 1.0—2015 «MexrocygapcTBeHHas cuctema craHgaptusauum. OCHOBHble
nonoxexus» n FOCT 1.2—2015 «MexrocygapcTBeHHasa cuctemMa crtaHgaptusaunn. CtaHgapTbl Mexrocygap-
CTBEHHble. NpaBuia 1 pekoMeHAaummn no MexrocyAapCTBeHHoW ctaHgapTusauun. MNpasuna paspaboTku, npu-
HATWSA. 0GHOBIEHUS N OTMEHbI»

CsefieHusa o ctaHjaprte

1 NOArOTOBJ/IEH ®epepanbHbIM FOCYAapCTBEHHBIM YHUTapPHbIM MpeanpustneMm «Bcepoccuiickuii
Hay4HO-1ccnefoBaTelbCkMii UHCTUTYT CTaHjapTusaumm n ceptudurkauum B mMallMHOCTpoeHun» («BHUWH-
MALL») n AKLMOHepHbIM 06LLecTBOM «HayuHO-uccnefoBaTenbCkuii MHCTUTYT XeNe3HO40POXHOro TpaHcnop-
Ta» (AO «BHUWMXT»)

2 BHECEH MexrocyapCTBeHHbIM TEXHUYECKUM KOMUTETOM No cTaHgaptusaunn MTK 524 «XKenesHo-
[OPOXHbIN TpaHCNopT»

3 MPUHAT MexrocysapcTBeHHbIM COBETOM MO CTaHZapTM3auuv, MeTposiorun n ceptudumkauum (npo-
Tokon oT 14 miona 2017 r. No 101-M)

3a NpuHATME NPOrosI0CoBasIN:

Kparkoe HanmeHoBaHuWe CTpaHbl Kon CTpaHbl COKpaLL[eHHOe HanmeHoBaHWe HauMOHanNbHOro opraHa
no MK (MCO 3166)004-97 no MK (MCO 3166)004-97 no ctaHgapTusayuu
ApmeHuns AM MuviH3KOHOMUKM Pecny6nunkn ApmeHus
Kuprusns KG KblpreisctaHgapT
Poccus RU PoccTaHgapt
YkpavHa UA MuWH3KOHOMpPAas3BUTUA YKpauHbl

4 Mpyuika3om ®PefepasibHOro areHTCTBa Mo TEXHNYECKOMY PEry/iMpoBaHuio U MeTponorny ot 26 ceHTabps
2017 r. No 1232-cT mexrocyfapcrBeHHbli ctaHgapT TOCT 34205—2017 BBefeH B AeliCTBME B KayecTBe Ha-
LMoHanbHoro ctaHaapTa Poccuiickoli depepauun ¢ 1 anpens 2018 r.

5 CtaHfapT noarotosfieH Ha ocHose npumeHenusa FOCT P 55649—2013*

6 BBEJEH BIEPBbIE

NHopmaLnsi 06 U3MEHEHUSIX K HACTOSILLEMY cTaHAapTy Ny6aukyeTcs B eXerogHomM (Mo cocTosi-
HUIO Ha 1siHBapsi TeKyl ero roga) MHDOpMaLMOHHOM ykasaTene «HauuoHanbHble cTaHA4apTbl», a TeKCT
M3MEHEHUN 1 NONPaBOK — B €XEMECAYHOM MH(DOPMAaLMOHHOM yKasaTene «HauuoHanbHble CTaHAapThl».
B cnydyae nepecMoTpa (3aMeHbl) U OTMEHbI HACTOAL er0 CTaHAapTa COOTBETCTBYHO UL ee yBeJoMIe-
Hue 6yaeT ony6/IMKOBAHO B €XXEMECSYHOM MH(OPMALMOHHOM ykasaTene «HauuoHanbHble CTaHAapThl».
CooTBeTCTBYH LW as MHOPMaLMsi, YBELOMIEHNE U TEKCThl pasMelialnTcs Takke B MHGOPMALMOHHO
cucTeMe 06LLEro Nonb3oBaHWs — Ha ohuLManbHOM caiiTe ®efepanbHoOro areHTCTBa No TEXHUYECKOMY
perynpoBaHuio 1 MeTposnorn B ceTn MHTepHeT (wmv.gost.ru)

' Mpukaszom depepanbHOro areHTCTBa N0 TEXHUYECKOMY peryiMpoBaHuio ¥ MeTponorum ot 26 ceHTabps 2017 r.
N? 1232-ct FOCT P 55649—2013 oTmeHeH ¢ 1 anpensa 2018 r.
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B Poccuiickoii ®efepaumn HaCTOSILLMIA cTaHAAPT HE MOXET GbITb MOTHOCTHIO MM YACTUUYHO BOCMPOU3-
BEZEH. TMPaXMPOBaH 1 pacnpocTpaHeH B KauecTBe ouLManLHOro n3aaHus 6e3 paspelieHust degepasbHoOro
areHTCcTBa Mo TEXHUUYECKOMY perynvpoBaHuio 1 MeTposorum
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M E X T OCUY A APCTUBETHH®bB W CTAHAOAPT

N30/ATOPbI CEKLIMOHHBIE 151 KOHTAKTHOM CETY
XENE3HbIX 4OPOI

O6LIJ,VIe TeXHN4Yeckne ycnoeus

Section insulators for overhead contact system. General specifications

[ata eBefgeHns — 2018—04— 01

1 O6nactb NpUMeHeHus

HacTosAwwit ctaHaapT pacnpocTpaHAeTCca Ha CEKLMOHHbIe N30NATopbl {fanee — n30NSATOPbI), NpeaHa-
3HAYEHHbIE:

- ANSA CEeKUMOHMPOBAHNSA KOHTAKTHbLIX NOABECOK C OAHWUM W L BYMS KOHTAKTHbIMW NPOBOJAMM Ha Xenes-
HOA0POXHOM TpaHCMNOpTe O6LUEro Nosb30BaHus, yyacTkax ABUKEHNS 3/1eKTponogBmkHoro coctasa (AC) co
CKOpOCTbIo He 6onee 250 km/y;

- pasfeneHns n o6pasoBaHNsA NEePeKYaAEMbIX CEKLMIA KOHTAKTHOW CETU CTaHLUMWIA CTbIKOBaHUS ABYX
poAoB Toka (MepemMeHHOro Toka HanpshxeHnem 25 kB 1 nocTosiHHOro — 3 kB);

- 06pa3oBaHnA HelTpasibHbIX BCTaBOK (25/25 n 25/3 kB);

- pasfeneHns a3 KOHTaKTHOW CETU NEPEMEHHOTO ToKa.

2 HopMaTuBHbIE CCbINIKK

B HacToswem cTaHfapTe UCMONb30BaHbl HOPMAaTUBHbIE CCbISIKA Ha CreAylolme MexrocyAapCTBeHHblIe
cTaHdapThbl:

FOCT 2.610—2006 EanHaa cuctema KOHCTPYKTOPCKOW fOKyMeHTauuu. MNMpaBuna BbIMOMHEHUS 3KCNy-
aTauMOHHbIX JOKYMEHTOB

OCT 9.307—89 EpauHasa cuctema 3almTbl OT KOPPO3UKU U cTapeHus. MOoKpbITUA LMHKOBbIE ropsuve.
Obuwwne TpeboBaHUA U METObI KOHTPO/A

FOCT 15.309—98 Cuctema pa3paboTku U MOCTAHOBKU NPOAYKLMU HA MPOU3BOACTBO. VicnbiTaHns 1 npu-
eMKa BblnyckaeMon npoaykunm. OCHOBHbIE MOMOXEHUS

FOCT 434—78 MpoBO/IOKa NPSAMOYTO/IbHOr0 CEYEHUS U LWMHbI MELHbIE A8 3N1eKTPOTEXHNYECKMX Leneil.
TexHnyeckue ycnosus

OCT 1516.2—97 2neKTpoo6opyL0oBaH/e 1 3/IEKTPOYCTAaHOBK/ NEPEMEHHOrN0 Toka Ha HanpsixeHue 3 kB
1 Bbiwe. ObLme MeToAbl UCMbITAHWA INEKTPUYECKON NPOYHOCTU N30NALMN

FOCT 1583—93 CnnaBbl a/lloOMVHUEBbIE NUTENHbIE. TEXHUYECKNE YC/I0BUSA

FOCT 2991—85 Awmkn gowaTele Hepa3bopHble A8 rpy3oB Maccoil Ao 500 k. O6Lme TexHuyeckne
ycnoBus

FOCT 5582—75 lMpokaT TOHKO/IMCTOBOW KOPPO3VOHHO-CTOMKNIA, XapOCTOWKNIA 1 XaponpoYHblii. TexHu-
yeckme ycrnosus

FOCT 7350—77 CTanb TO/ICTONNCTOBAA KOPPO3MOHHO-CTOMKAs, XapocTolikaa v aponpoyHas. TexHu-
yeckue ycnosus

FOCT 10390—2015 2nekTpoobopyaoBaHme Ha HanpsbkeHue cBbiwe 3 kKB. MeTogbl UCMbITAHUIA BHELU-
Hell n30M1AuMKn B 3arpA3HEHHOM COCTOSHUN

N3paHue oduynansHoe
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FOCT 12393—2013 ApmMaTypa KOHTaKTHOl CeTV Xene3Hoi Aoporn nuHenHasn. O6bLme TeXHUYeckue yc-
nosus

FOCT 14192—96 MapkupoBka rpy3os

FOCT 15150—69 MaluHbl, Npubopbl 1 Apyrne TexHudeckue usgenuvs. cnonHeHus Ansa pasnuyHbixX
KTMmaTuyeckmx panoHos. KaTeropuum, ycnoBus akcnayatauumn, XpaHeHns 1 TPaHCMOPTMPOBaHWA B YacTy BO3-
[eicTBUA KNMMaTnyecknx hakTopoB BHELUHEN cpeapl

FOCT 16504—81 Cuctema rocyiapCTBeHHbIX UCMbITAHUIA NPOAYKLUMKW. ICNbITAHWS N KOHTPO/Ib KayecTBa
npoayKuun. OCHOBHbIE TEPMUHbI 1 ONpeaeneHns

FOCT 18321—73 CTatucTu4eckuii KOHTPOsb kavyecTBa. MeToapl c/lyyaiiHoro ot6opa BbIGOPOK LUTYYHOWA
npoAayKLm1n

FOCT 18620—86 WN3penus anektpoTexHuyeckne. Mapknposka

FOCT 23216—78 N3nenuns anekTpoTexHuyeckne. XpaHeHvne, TpaHCNopTUpoBaHue, BpeMeHHass npoTu-
BOKOPPO3MOHHAas 3aluTa, ynakoska. O6uine TpeboBaHns U MeTOAbl UCMbITaHWA

[OCT 27744—88 V3onatopbl. TepMUHbI 1 onpeaeneHns

FOCT 28157—89 MNnacTtmacchl. MeToAabl onpeAesieHNs CTOMKOCTU K TOPEHNI0

FOCT 28856—90 130/1ATOpPbI NMHEHbIE NOABECHLIE CTEPXHEBbLIE NONMMMeEpHble. ObLne TeXHUYeckne
ycnosus

MpumeyaHune — lMNpu NONb30BAHUN HACTOSLMM CTAaHAAPTOM LeNIECO06Pa3HO NPOBEPUTL AENCTBUE CChINOYHBIX
CTaHAapToB B MHDOPMALMOHHOW cucTeme 06LLEro Nosb3oBaHNA — Ha ouymanbHOM caiite depepanbHOro areHTcTBa
N0 TEXHUYECKOMY PETYNIMPOBAHUI0 Y METPOSIOTMN B CETU VHTEPHET AW NO €XEerogHoMy UH(OPMaLMOHHOMY yKasaTento
«HaunoHanbHble CTaHAaPTbI», KOTOPbIA 0Ny6ANKOBaH NO COCTOAHMIO Ha 1 SiHBaps TekyLero roga, U no BbiMyckam exe-
MECSAYHOr0 MHDOPMALMOHHOTO yKasaTens «HauuoHanbHble cTaHAapTbl» 3a Tekyluii rog. Ecnu ccbinoyHbIil cTaHaapT
3aMeHeH (M3MEeHEeH), TO NpY NO/Ib30BaHNMN HACTOSAL UM CTaHAAPTOM CrieflyeT pyKOBOACTBOBATLCS 3aMEHSAOWMUM (M3MEHEH-
HbIM) cCTaHAApTOM. EC/M CCbINOYHbIA CTaHAAPT OTMEHEH 6e3 3aMeHbl, TO MOJIOXKEHUE, B KOTOPOM [aHa CCbifika Ha Hero,
NPUMEHAETCA B YaCTW, He 3aTparnBaloLLeii 3Ty CCbIsKy.

3 TepmwuHbl U onpeaeneHus

B HacTosilwem ctaHgapTe npumeHeHbl TepMuHbl Mo TOCT 16504. FOCT 27744. a Takxe crnefywlouwue
TEPMWHBI C COOTBETCTBYOLLVMY ONpefeneHnamu:

3.1 BO34YLWHbIA 3a30p B YCTbe AYroracuTenbHbIX YCTPOWCTB: MUHMMa/IbHOE paccTofHNE Mexay
JdyroracuTesibHbIMW poramu 13onsTopa.

3.2 BO3AYLWHbI/ MPOMEXYTOK MeXAy pasHonoTeHUMaNbHbIMU 31€MEeHTaMmn CeKLMOHHOro N30s-
Topa B NonepeyvyHoMm HanpasneHun: MUHUManbHOe paccTosHue Mexay YacTAMU CeKLMOHHOro n3onstopa B
nonepeYyHOM HarnpaB/ieHnW, UMELUMI pasHbIi NoTeHunasn.

3.3 gyroracutenbHoe ycTpOKCTBO CEKLMOHHOrO n3onaTopa: YCTPoWCTBO, cofepxallee ABa 3nek-
TpoAa B BUAE POroB, PaCMONOXEHHbIX B BEPTUKaNbHOM NIOCKOCTU UK NOJA yrioMm He 6onee 15° Ha paccTos-
HUKM ApYr OT Apyra B 3aBUCMMOCTM OT paboyero HanpsXXeHus, 1 npefHasHayeHHoe A1A raweHus anekTpuye-
CKOW Ayrv Npy ee BO3HWKHOBEHUN.

3.4 pyroracutenbHble pora CEKLLMOHHOIO N30/1ATOpa: DNEKTPoAbl B BUAE POros, NpegHasHayeHHble
ana obecneyeHns OBWXeHWUA 06pa3oBaBLUECA 3NEKTPUYECKOol Ayrn B OnpefesieHHOM HanpaBfieHun n ee
raweHns B AyroracutenibHOM YCTpOWCTBeE usonsartopa.

3.5 AyrooTBOAALIMO pora CEeKLMOHHOTo 13015Topa: DNMeKTPoAbl B BUAE YKOPOUEHHbIX POroB, npea-
Ha3HayeHHble A9 OTBEAEHWSA 3NEeKTPUYECKOR Ayrn OT OKOHLeBaTesniell 30/IMPYIOLWMX CKOTb3yHOe U pacTs-
rMBaHUSA Oyrv Mexay HUMW U TOKONPUEMHUKOM MpU ee BO3HWKHOBEHWUN MeXAY CEKLMOHHbIM M30ASTOPOM U
TOKONPUEMHUKOM.

3.6 4yrocTONKOCTb U30NMPYIOLLETO 31EMEHTA, N30/IMPYIOLLETO CKONb3yHa: CNOCOBHOCTL N30/IMpY-
IOLLLero afieMeHTa, U30MPYIOLLLEro CKOMb3yHa BblAepXunBaTb BO3[eiCTBME 3NeKTpuyeckon ayrn 6es yxyaue-
HWSI CBOIACTB.

3.7 N301UpYLWNIA CKONb3YH CEKLMOHHOro n3onatopa: Vsonupytowmii anemeHT, obecneunsatoLuii
CKO/MbXXeHune (Mpoxof) No Hemy NoJ1030B TOKONPUEMHUKA, C KacaHUeM ero U30NALMOHHOW YacTw.

3.8 n30nMpyoLWKNii 3NEMEHT CEKLMOHHOTO M301ATOpa: SNEMEHT, COCTOALMIA N3 U30NSLMOHHON Ya-
CTV N MeTaIMyecknx oOKoHLeBaTeneid. BOCMPUHUMALIOLLNIA HATSXKeHVe KOHTaKTHOro NpoBoAa U He AonycKar-
LM CKoMbXeHne (NPoxof) N0 HeMy Mo1030B TOKOMPUEMHNKA.
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3.9 N3HOCOCTONKOCTb M30/IMPYIOLLEFO CKOJIb3YHA CEKLMOHHOTOo usonatopa: Cnoco6HOCTb M30/M-
pYIOLLLErO CKOJIb3yHA NPOTUBOCTOATH U3HOCY €ro NOBEPXHOCTU KOHTaKTHbIMU BCTaBKaMu Nosi030B TOKONpPUEM-
HukoB 3lC.

3.10 n3019LMOHHAA YacTb N30/INPYIOLLEr0 3/1IEMEHTA, U30/INPYIOLLLEr0 CKOMIb3yHa: YacTb n3onupy-
I0LLLErO 3/1EMEHTA, N30/IMPYIOLLLEr0 CKO/Ib3yHa, COCTOSALAsA M3 3/1IEKTPON30IALMOHHOIO Martepuana.

3.11 KoMbUHMpOBaHHOE AyroracuTenbHOe YCTPOWCTBO CEKLMOHHOIO M30/STOpa: YCTPOICTBO, CO-
cTosiLee 13 U30NMPYIOLLEro yyacTka C AyroracutesibHbIMU poramv U pacnosioXeHHOro nocnefoBartesibHo 3a
HUM M30MPYIOLLLErO yYacTKa C 4YrooTBOAAWLMMY poramMmun, HanpuMep ¢ ABYMS U30/MpyoLWumMmn yyactkamu 400
1 500 MM COOTBETCTBEHHO.

3.12 MeTanIMYecknii CKONb3yH CEKLMOHHOTO M30asTopa: TOKONPOBOASALWMIA 31EMEHT CEKLUOHHOIO
n3onATopa, obecneynBarLLnii CKoNbXeHne (MPOXoa) No HEMY MOJSI030B TOKONPUEMHUKOB 1 HEMPEPLIBHOCTb
TOKOCbEMA.

3.13 noroHHasa macca CekLMOHHOro nsonatopa: Macca NoroHHOro MeTpa n3onsaTopa, onpegensemas
KaK OTHOLLEHME MOJIHOM Macchl U30N15iTOPa B KMIOTpaMmax K ero g/IMHe B MeTpax.

3.14

CEeKLMOHHbI M30M1ATOP KOHTAKTHOW (Kene3HOAO0POXHOI) ceTu: YCTPOICTBO, NpegHasHaueHHoe

NSt U30NAUMN OBYX CMEXHbIX CEKLMIA KOHTaKTHOW ceTu, o6ecneynBaiollee npoxod TOKOMPUEMHUKOB Xe-
NIe3HOA0POXHOTO 3N1EXTPONOABUXHOIO COCTaBa C OAHOM CEKLMM KOHTAKTHOI CeT! Ha Apyryto.

[FOCT 32895—2014. ctatbsa 114]

3.15 CeKLMOHHbI M301ATOP 3aMKHYTOW KOHCTPYKLUU: M3onaTop, o6ecnednBalonii HenpepbIBHOE,
NpsIMOIMHEIHOE CKOJIbXEHWE NOM030B TOKONPUEMHUKA 6€3 YAapOB 1 OTPLIBOB.

3.16 TPEKWHI-3p03MOHHAsA CTOWKOCTb M30/IMPYIOLWLEro 3/eMEHTa, W30/UPYIOLEro CKOJb3yHa:
CTOIKOCTb M30IMPYIOLLErO 3/1IEMEHTA, U30/IMPYIOLLETO CKOJb3yHA K BO3AECTBUIO NOBEPXHOCTHLIX YaCTUYHBIX
paspsifoB, MMUTUPYIOLWMX Paspsaibl B YC/IOBUSIX €CTECTBEHHOTO 3arps3HeHus.

4 Knaccudumkaumsa, oCHOBHble napaMeTpbl U pasmepsbl

4.1 Tvn n3onaTtopa onpefeneH ero HasHadyeHneM, KOHCTPYKTUBHbIM UCMOTHEHNEM, MaKCMasbHOM CKO-
pOCTblo Npoxofa Nno Hemy TokonpueMHukoB 3MMC. HanpsKeHVem B KOHTAKTHOM CeTW, KOIMYEeCTBOM KOHTaKT-
HbIX MPOBOAOB B NOJABECKE U UX CEYEHNEM.

B KOHCTPYKTMBHOM WCMOJIHEHUUN U30/IATOPbI MOFYT ObiTb MasiorabapuTHbiMu (M). 3aMKHYTON KOHCTPYK-
uun (3) ans pasgenexHus as. cUCTeM Toka M 06pa3oBaHus HeliTpasibHbIX BCTaBoK (H). CxeMbl M3015TOPOB
npuBeAeHbl B NPUIoXeHun A.

M3019TOp MOXeT 6bITb BbIMNOAHEH 4158 OAHOTO AW ABYX KOHTaKTHbIX MPOBOAOB ceveHnem 100. 120 nnn
150 MmM2.

4.2 Knacc n3onAtopa COOTBETCTBYET 3HAYEHMIO MaKCUMasbHOW CKOPOCTM MpOXofa TOKOMPUEMHWKOB
QMNC. gonycTMMoii 4N AaHHOIO CEKLMOHHOro usonatopa: 250. 200. 160, 120 n 80 km/u.

lMoroHHas macca U30/9TOPOB He A0/KHA npeBbiwaTh 3, 5. 6. 7 1 9 Kr/M AN M3onATopos knaccos 250,
200.160. 120 # 80 KM/4 COOTBETCTBEHHO.

4.3 inviHa NyTy yTeukn N30N1PYIOLWMX 3/IEMEHTOB, U30/IMPYIOLLUX CKOSIb3YHOB U30M1ATOPOB B 3aBUCUMO-
CTU OT HOMUHA/ILHOTO HaNpPSHXEHUS B KOHTAKTHOW CeTW A0/MKHA ObiTb HE MEHee:

a) npu HanpshkeHun 3 kB:

- 450 MM — Yy U30/IMPYIOLLMX 3N1EMEHTOB,

- 900 MM — Y N30UPYIOLLNX CKOJIb3YHOB;

6) npy HanpshxeHun 25 kB:

- 1000 MM — y M30/IMPYIOLLNX 3NIEMEHTOB.

- 1300 MM — y U30NPYIOLLUX CKOSIb3YHOB;

B) Npu HanpsixeHun 25/25. 25/3 kB 1 Ans o6pa3oBaHUsl HeMTpasibHbIX BCTABOK:

- 4000 MM — y M30/IMPYIOLLUX CKOSTIb3YHOB B M30/1ATOpax 4151 06pa3oBaHnst HENTPasibHbIX BCTABOK.

- 4400 MM — Yy U30/IMPYIOLLMX CKO/Ib3YHOB B M30115iITOPax C 3a3eM/IEHHOI Ha onopy cpefHeli YacTbio ANs
pasgeneHusa gas.

4.4 Pa3mepbl nasa noj KOHTaKTHbI NPOBOA, BbINOSIHEHHOIO B OKOHLEBaTENAX U30/MPYIOLWMX 31eMeH-
TOB. U30/IMPYIOLLMNX CKOJIb3YHOB. [O/MKHbI cooTBeTcTBOBaTh TOCT 12393. Pasmep no BepTUKaIN OT HUXHEN
N/I0CKOCTU OKOHLIeBATENSA A0 YCTbA Nasa f0/MKeH COOTBETCTBOBATL pa3Mepam CTbIKyeMOro KOHTaKTHOro npo-

3



FOCT 34205—2017

BOAA MO HaUMOHa/IbHbIM CTaHAApTaM U HOPMAaTUBHbLIM AOKYMEHTaM, AENCTBYIOLWNM Ha TEPPUTOPUM rocyaap-
cTBa. NpUHABLLEro cTaHaapTl).

4.5 YcnoBHoe 0603HauYeHne Tuna 13oaaTopa A0/HKHO COCTOSATb M3 BYKB U YMCen, KOTopble pasfefieHbl
nedgucom 1 o3HavaroT:

- nepBble ABe 6YyKBbl — Ha3HauyeHue nsonsatopa (MC — M30M19Top CEKUMOHHBIN). 3-9 ByKkBa — KOHCTPYK-
TMBHOe ncnonHeHune (M. 3 unu H):

- 1-e yncno — knacc M3onNaTopa, KM/u:

- 2-e YNC/1I0 — HOMUHA/IbHOE HanpshXeHNe B CEKLMOHUPYEMBIX y4YacTKax KOHTaKTHOW ceTu. kB;

- 3-e uncno (YmcnuTesnb) — KOHCTPYKTUBHOE MCNOIHEHWE N301STopa ANS O4HOr0 WK ABYX KOHTaKTHbIX
NnpoBO/OB:

- 4-e yncno (3HaMeHaTteslb) — CeYeHue KOHTaKTHOro nposoja, Mm2;

- TY — 0603HavyeHne TeXHUYECKNX YCI0BUIA Ha N30ATOPbI KOHKPETHBIX TUMOB.

Mpumep ycnoBHOro o0603HauYeHWa wmanorabapuTHoro msonaTopa Aas ckopoctn 80 Km/u,
npeAHa3HayYeHHOro ANs pasfenieHnsl CekUMin KOHTaKTHO CeTu NepeMeHHOro Toka HanpshkeHuem 25 kB. ons
O/[lHOTO KOHTaKTHOro nposoja ceyeHvem 100 mm2.

CeKUMOoHHbI nzonatop NCM-80-25-1/100 TY...

5 O6uine TexHnyeckue TpebosaHumsa

5.1 Tpeb6oBaHWs K KOHCTPYKL UK

5.1.1 N3onATopbl M3rotaBNMBatoT B KIMMaTUYECKOM McnosiHeHun YXJ1 kateropun pasmelleHus 1 no
FOCT 15150.

5.1.2 Mpwu aBmxeHnn 3rC co CKOPOCTbI0 He MeHee 80 KM/4 KOHCTPYKLUA N30a1ATopa A0/MKHA obecneyn-
BaTb MNaBHbIi NPOX0OZ TOKONPMEMHWKOB 6€3 Y4apoB, OTPbIBOB U CHMKEHUS KOHTAKTHOTO HaxkaTusa Huxke 40 H.

5.1.3 B u3onAtopax AO/HKHblI ObITb AyroracuTtefibHble YCTpolicTBa. Pasmepbl BO34YLUHbIX 3a30pOB B
yCTbe fyroracutesibHbIX yCTPOACTB AO/KHbI ObiTb;

- (50 £ 10) MM — npu HanpsxeHun 3 kB:

- (150 % 10) MM — npu HanpsxeHun 25 kB.

5.1.4 N30nATOpPbl 3aMKHYTOW KOHCTPYKLMUM C COCTABHbIMU U30MUPYIOLNMU CKOMb3yHaMU (PUCYHOK A.2
NPUNoXeHns A) U3rotTaBaMBaloT C KOMOGUHMPOBAHHBLIMUW AyroracuTeibHbIMKU yCTpolicTBaMu (PUCYHOK A.4 npu-
noxeHuns A).

Pasmep BO3AylWHOro 3asopa B YCTbe [yroracutesibHbIX POroB KOMOWHUPOBAHHbLIX [yroracutesibHbIX
YCTPOICTB A0/MKEH 6bITb (50 = 10) MM. HE3aBUCKMO OT HANPSXEHNSA B KOHTAKTHOWM ceTu.

PaccTosiHue mexay fyrooTBOASALMMY poramu AO0/MKHO ObiTb. MM. HE MEHee:

- 150 — npu HanpshkeHun 3 KB NOCTOAHHOIO TOKa;

- 300 — npwu HanpsxeHun 25. 25'25 1 25/3 KB nepeMeHHoro Toka.

B n3onatopax gns o6pasoBaHUs HeNTpasbHbIX BCTABOK W pasgeneHns das, 415 YCKOPEHUs ralleHus
3/1eKTPUYECKOW AYrM U yMEHbLUEHNUA ANVHbI M30n1saTopa cnedyeTt NpUMeHATb KOMOWMHWPOBaHHbIE Ayroracu-
TefbHble YCTPONICTBa C ABYMS MOCNefoBaTe/lbHO PacrnoOXeHHbIMU napamu AyroracuTesibHbIX YCTPOWCTB
(pncyHok A.3 npunoxeHus A).

5.1.5 Pa3mepbl BO3AYLIHbIX MPOMEXYTKOB MeXAy PasHOMNoOTeHUMabHbIMU 3/1EMEHTAMU CEKLVMOHHOIO
n30/1ATOpa B NONEPEYHOM HanpasBieHUN JOMKHbI ObITb. MM. HE MEHee:

- 120 — npw HanpsbkeHnn 3 KB NOCTOAHHOIO TOKa,

- 200 — npu HanpsxeHun 25 KB NnepemMeHHOoro Toka.

5.1.6 B KOHCTPYKLUMW M30/IATOPOB C U30UPYIOLWUM(M) 31eMEHTOM(aMK) M0103 TOKOMPUEMHUKA AO0J/IKEH
NPOXOANTb MO METa/I/INYECKNM CKOb3YHaM, HE KacasCb U30/IMPYIOLLErO 3/1IeMEHTA, HUXHASA MOBEPXHOCTb OKOH-
LeBaTeneil N30NPYIOLLEro 3NEMEHTa A0/KHA ObiTh BbILLE NIOCKOCTU CKO/IbXEHWSA No1o3a TOKONpUemMHuKa Ha
(4 £ 1) Mm.

5.1.7 B nsonAtopax ¢ U30UPYOLLMMK CKO/Ib3yHaMW. 060pyA0BaHHbIX KOMOUHMPOBAHHbLIM AyroralleHu-
€M, HUXHASA NOBEPXHOCTb AyroracuTesibHbIX U [yrooTBOAALMX POroB A0/XHA OblTb BbILLE MIOCKOCTU CKOJIb-
XEHWS Nosio3a TOKoNpreMHMka Ha (2 £ 1) MMm.

1' B Poccuiickoii ®egepaumnn geiicteyeT FTOCT P 55647—2013 «MpoBoja KOHTaKTHble N3 MeAn 1 ee CnaaBoB Afisi
3NEKTPUNLMPOBAHHBIX XENE3HbIX 40POr. TEXHUYECKNE YC0BUS».

4
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5.2 Tpeb6oBaHWS CTOWKOCTU K MEXAHWYECKUM BO3AeCTBUSAM

5.2.1 Pa3pywatowan MexaHmyeckas cunia npy pacTskeHnn coeAMHeHUs N30/IMPYIOLLLEro 3a/leMeHTa, U30-
NVPYIOLLEr0 CKOSIb3yHa WM M30a8Topa C paboyuMM KOHTaKTHbIM NPOBOAOM AO/MKHA ObITb He MeHee 90 %
paspyLiawlLeli MeXaHUYECKON CUbl KOHTAKTHOrO NPOBOJAA, AJ/19 KOTOPOro npefHasHayeH U30/saTop B COOT-
BeTCTBUM Cc Tabnuuein b.1 npunoxeHuns b.

5.2.2 Paspywawuwas mexaHnuyeckas cusia npu pactsaxeHun U30SMPYIOLWEro asieMeHTa, u3onupytoLle-
ro CKO/Ib3yHa CEKUMOHHOro M3015Topa, npefHasHauyeHHbIX A8 KOHTakTHOro nposoga ceyeHnem 100. 120 u
150 MM2, floMXHa 6bITb COOTBETCTBEHHO He MeHee 70, 90 1120 kH.

5.2.3 V3onupyrowunii anemMeHT, M30ANPYIOLWMIA CKONb3YH CEKLMOHHOTO M30/8Topa, NpeAHasHayeHHble
[ONsi KOHTaKTHOro nposoga ceyeHnem 100, 120 n 150 MM2, AO/MKHbI BblAEPXMBaTL 6€3 NOBpPeXAeHuli BO3-
felicTBue B TeyeHUe 1 MUH pacTarvBatoLeil MexaHu4eckol cusbl, paBHol cooTBeTcTBEHHO 35, 45 1 60 kH.

5.3 TpebGoBaHUs K M30MPYIOLLUM 3/IEMEHTAM

5.3.1 MoBEPXHOCTV W3OMALMOHHBLIX YacTeli W30NNPYIOLLEro 3/eMeHTa, M30/IMPYIOLLEro CKO/b3yHa He
[O/MKHBI UMOTb PakoBWH, B3AYTWIA, TPELMH, 3a30P0B MeXAy 3/IeMeHTamMi 3aluTHON 060/104KN U Mexay 3a-
LLMTHOI 060M0YKON 1 OKOHLeBaTeNnsamu.

5.3.2 M30nvpyioLime anemMeHTbl, N30UPYIOLLMe CKOMb3YHbl JO/MKHbI BbIAEPXMBATL UCMbITAHWSA Ha Tep-
MOMexXaHU4yeckyto npoyHoctb no NOCT 28856.

5.3.3 V3onvpyoLmne aneMeHTbl, U30UPYIOLLNE CKOJMb3YHbl AO/MKHbI BblAEPXMUBATL HAMNPsSHXeHUs, npu-
BefieHHble B Tabnuue 1.

Ta6bnunya 1
B knnosonbTax
KpaTkoBpemeHHoe (o,fl,HOMMHyTHo%) ranpﬂ»(enme HaripskeHme He MeHee
HoM1HaNbHOE NPOMbILLIEHHON YacToThl (50 + 5) My
HarpshkeHne 1Of, OKAEM B FOPU30H- MPOMBbILLIEHHOV
B CyAioM COCTOSAHMN TQH%H»STII I'IOJB10)K2HVII/I Po3OBOro uMmyneea P HacToTbI*
25 145 125 240 40
3 80 70 125 15

* N3onvpyoue 3anemMeHTbl, U30/1MPYoLNe CKOMb3YHbI B 3arpA3HEHHOM U YBI&XXHEHHOM COCTOSAHUU. YenbHas
NoBEPXHOCTHAaA NPOBOANMOCTb CN0s 3arpsa3Henuns (40 = 5) MkCwMm.

5.3.4 N3onupyiowwne anemMeHTbl, N301MpyIoLLMe CKOMb3YHbl AO/MKHbI GbITb CTORKUMYU K NPOHWKHOBEHWIO
Briaru.

5.3.5 N3onupytowme afieMeHTbl, N30/IMpPYOLWME CKOMb3YHbl A0MKHbI ObITb TPEKMHI-3PO3MOHHOCTONKUMMU
no FOCT 28856 B TeueHne He MeHee 500 4 nNpu yaenbHO NOBEPXHOCTHOW MPOBOAUMOCTM C/I0S 3arpsi3HEHUS
(40 £ 5) mkCwm.

5.3.6 N3onmpytowme cKonb3yHbl A0/MKHbI 6bITb U3HOCOCTOWKMMU NPU B3aMMOAENCTBUM C TOKONPUEMHU-
KamMu 1 BblaepxnsaTb He MeHee 51 05 nNpoxoA0B TOKONPUEMHUKA.

5.3.7 N3onupytolime anemMeHTbl, M30/1PYIoLLMe CKOMb3YHbl JO/DKHbI ObiTb CTOMKUMUW K BO3AEACTBUIO M-
NyNbCOB HAMPSXeHUs ¢ KpyTbiM (PpOHTOM He MeHee 1000 kB/MKC.

5.3.8 MeTannmyeckne CKO/Mb3yHbl, COEAUHSAIOLWNE N30N1ATOP C PabOUMM KOHTaKTHLIM MPOBOAOM, [OJX-
Hbl BbIAEPXMBATb MEXaHNYECKY0 pacTarnsalLLyo cuny 6e3 nsrnba B BepTMKaibHOM NI0CKOCTU He MeHee 20,
24 1 30 KH ANS KOHTaKTHbIX NPOBOAOB M3 MeAu 1 HU3KoMerpoBaHHoi Meamn cevennem 100, 120 n 150 Mm2
COOTBETCTBEHHO; 24, 28 1 34 KH — ANnA KOHTaKTHbIX NPOBOAOB M3 6pOoH3bl ceyeHrem 100. 120.150 mMmM2 co-
OTBETCTBEHHO.

5.3.9 NMonumepHble MaTepuasbl, NCNOb3yeMble A5 U3TOTOBEHMUS 3aLLUTHON 060/10UKM N30NMNPYIOLLLMX
3/1eMEHTOB, U30/NPYIOLMNX CKOMb3YHOB M30M1STOPOB, NO CTOMKOCTM K FTOPEHUI0 OTHOCAT K kaTteropuu MB-0 no
npunoxexHunto 2 FOCT 28157.

5.4 Tpe6oBaHuA HafexXHOCTH

5.4.1 HaaeXHoCTb U30/19TOPOB B TEUEHWE BCEro CPOKa C/yxObl ONPeaensioT CpeAHerofoBbIM YPOBHEM
0TKa30B, BEPOSITHOCTbIO 6e30TKa3HOI PaboTbl M raMMa-NMPOLLEHTHBIM CPOKOM CITyXObl.
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3a 0TKa3 B HOPMa/lbHOM 3KCM/lyaTauMOHHOM pPexuMe NpuHUMAtOT NpefenbHblii U3HoC AeTaneid, pas-
pyLEeHVe WN30MATOPOB WM CHWKEHUE 3MEKTPUYECKUX CBOWCTB WU30/UPYIOLUX 3NEMEHTOB, U30MNPYHOLLMX
CKOJIb3YHOB. NPMBOASALLEE K MEPEKPLITUIO NPY paboyem HanpsHKeHUN.

VIHTEHCMBHOCTb OTKA30B MO BUHE U3rOTOBUTENSA HE A0/MKHA 6biTb 60n1ee 0,00005.

3HaueHne cpeHeroj0BOro YpoBHS 0TKA30B [0/IKHO ObiTb yKa3aHO B TEXHUYECKUX YC/IOBUSIX HA U305~
TOpbl KOHKPETHbIX TUNOB. BeposaTHOCTbL 6e30Tka3HOoM paboTbl P BbIUMCAAT No dhopmyse

A(0»1-A*r 0)

roe  t— Bpems C Havana akcniyatauuu, rof;:
A — cpeaHerofoBoii ypoBeHb 0Tkas3oB. 1/rog.

5.4.2 Tamma-NpOoLEHTHbI CPOK CNYX6bl U30N1SATOPOB C BEPOATHOCTLI0 99.9 % — He meHee 20 neT.

5.5 Tpe6oBaHMa K COCTaBHbIM YacTsaM

5.5.1 OkoHueBaTenn MU30ANPYIOLUUX 3/IEMEHTOB, U30/IMPYIOLMX CKOJIb3YHOB CEKLMOHHbIX U301STOPOB
[OMKHBI BbITb U3rOTOB/IEHbI U3 KOPPO3WOHHO-CTOMKMX MaTepuanos.

5.5.2 [leTanv n30nTOpOB, N3rOTOB/IEHHbIE W3 YINEPOANCTLIX CTasie, [O/MKHbI ObITb OLIMHKOBaHbI rops-
4Y/M CMOCO6OM, TOMWMHA LIMHKOBOIO MOKPbITUSA A0/KHA 6bITb He MeHee 70 MkM. [OKpbITUE JOMKHO COOTBET-
cTBoBaThb TpeboBaHuamM FOCT 9.307.

MoxeT 6bITb MPUMEHEHO APYroe NoKpbiThe, obecneynBalolee aHTUKOPPO3VOHHYIO 3aluTy B TeYeHne
He meHee 20 nerT.

[Jonyckaetca NnpuMeHsTL AeTanun 13 alloOMUHUEBBIX CM1aBOB C BPEMEHHbBIM CONPOTUB/IEHNEM pas3pbiBy
He meHee 350 H/Mm2 no TOCT 1583. He noABeprawLWwuxcs Npy U3roToB/IEHUN NIACTUYECKOW fedopMaumm.

5.5.3 MeTannmyeckme CKOJb3yHbl U30NATOPOB NOCTOSAHHOIO TOKa M3rotaenusakwT M3 megu no FOCT
434. meTanIMYecKne CKob3yHbl N30/IATOPOB NEPEMEHHOIO TOKAa — U3 KOPPO3UOHHO-CTOKOM cTanm no FTOCT
5582. NOCT 7350.

5.5.4 CBapHble WWBbl He A0/HKHbI UMETb Han/bIBOB, MPOXOroB, He3a4e/laHHbIX KpaTepoB, HapYXHbIX Tpe-
LMH B OKOJIOLLOBHOM 30HE, BbIM/IECKOB, HENPOBAPOB KOPHS LUBA.

5.6 KOMNNeKTHOCTb

B komnnekTt nsonatopos BxoaaT no FOCT 2.610 cnepyolumne AOKYMEHTbI:

- PYKOBOACTBO MO 3KCnyartauuu,

- macrnopr;

- WHCTPYKLMSA No c60pKe 1 MOHTaxy n3onatopa (npv ero noctaske B pa3obpaHHOM BUAE).

5.7 MapkupoBska

5.7.1 MapkupoBka usonsatopos — no NOCT 18620 c HaHeceHueM cnegytolleli nHopmaumu;

- yCNoBHOro 0603HayYeHuns Tvna CEKUMOHHOTO N30/1ATOPa;

- Macchbl usondaropa:

- Mecsala 1 roga U3roToB/eHUs;

- TOBapHOro 3Haka NpeanpuaTUSA-U3roToBUTENS:

- 0603HaueHnsa TY.

MecTo 1 cnocob HaHeceHWs MapkMpoBKW, obecneynBaroLLne ee COXPaHHOCTb B TEYEeHMe BCero cpoka
cnyx6bl, onpegenseTt U3roToBuUTENb.

5.7.2 MapkupoBka TpaHCnopTHOW Tapbl — no FOCT 14192.

5.8 YnakoBka

5.8.1 N30naTopbl 4OMXKHbI 6bITb yYnakoBaHbl no FOCT 23216.
5.8.2 Awmkn Jo/mkHbI COOTBETCTBOBATL TpeboBaHuam MOCT 2991.
5.8.3 Macca fLuka ¢ ynakoBaHHbIMW 13019TOpamu Ao/kHa 6bITb He 6onee 55 K.
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6 lMpasBuna npuemku

6.1 OCHOBHbIE NONOXEHNSA

6.1.1 N3onatopbl NpeabsaBnAoT K NpuemMke naptuamu. MapTua Ao/mKHa COCTOATL U3 N30/1ATOPOB OA4HOTO
TUNa, U3roToB/IEHHLIX NO OAHOMY TEXHOMOrMYeckoMy npoueccy. Pasmep naptum — He 6onee 100 wir.

6.1.2 [Ina NpoBepKN COOTBETCTBUSA U30MATOPOB TPebOBaHUSAM HaCTOSLEro craHgapTa npoBoAaT npu-
eMo-cfiaToUHble. NepuoanYecKkme n TUNOBbIe UCMbITAHUS.

6.1.3 OT60p M30N1ATOPOB 415 UCTILITAHWUIA B LeNsiX NOATBEPXAEHUS COOTBETCTBUA TpeboBaHMAM 6e3onac-
HOCTW MPOBOAAT METOAO0M «Bcrenyto» no 3.4 FOCT 18321 n3 napTuu, npoLlealeii NpueMo-caaTouHble Uchbl-
TaHus. O6beM BblIGOPKM — 1 CEKLMOHHbIN N30N15TOP B cO6ope 1 6 N30IMPYHOLLMX 31EMEHTOB WU N30MPYIOLLMX
CKONb3YHOB A5 UCMbITaHWI Mo 7.1 (B YacTu UCNbITaHWsi OAHOMUHYTHBIM HanNpshXKeHWeM NPOMbILLIEHHOW YacTo-
Tbl NOA AOXAEM B FOPU3OHTA/TLHOM NOJSIOXEHUN). 7.2 (B YaCTV onpeaeneHns ANHbI NYTU YTEUKN N30MPYIOLLNX
3/1EMEHTOB, M30/IMPYHOLLMX CKOMb3YHOB. pa3MepoB BO3/YLLUHbIX 3a30P0B B YCThbe AYroracutesibHbIX yCTPONCTB U
pasmMepoB BO3AYLUHbIX MTPOMEXYTKOB MeX /[y pasHonoTeHuMa bHbIMU 3/1IeMeHTamMmn n3onaropa). 7.6—7.8.

6.2 [lpuemo-caaTtoyHble UCMbiTaHUsA

6.2.1 lMpuemo-caaToyHble UCMbITAHUA NPOBOAAT MO MNokKasaTtensMm B NnocnefosaTenlbHOCTU U obbeme,
yKasaHHbIM B Tabnuue 2.

OT60p M3019TOPOB B BbIGOPKY — METOAOM «Bcfenyto» no MOCT 18321.

6.2.2 Ecnv B npouecce ucnbiTaHuii 6yayT nonyyeHsl oTpulaTesnibHble pesynbTaTbl N0 nokasaTensim 1—6.
He npolegline ncnbiTaHnsa n3onaTopbl 6pakytoT. Ecnn B npouecce ucnbiTaHnin 6yayT nosyyeHsl oTpulaTeb-
Hble pesynbTaTbl N0 N060MY U3 nokasatesnei 7— 10. NOBTOPHbIE UCMbITAHUSA MO 3TOMY nokasaTe o NPoBoAAT
Ha y[IBOEHHOM 4Yuncie 0To6paHHbIX 06pa3uoB. Mpy oTpMLUAaTENbHBIX pe3y/bTartax MOBTOPHbLIX UCMbITAHUIA BCIO
napTuio GpakyioT.

6.2.3 Pe3synbTarbl NPYeMo-CAATOUHBIX UCMbITaHU ODOPMAAIOT NPOTOKO/IOM.

Ta6nuua 2 — Mpremo-chaTouHble NcnbITaHus

Howmep nyHkTa
HavimeHoBaHve O6bem
nokasarens TEXHNYECKNX MeTof0B BbIGOPKM
TpeGoBaHUn  UCTIbITaHWI

1 KayecTBO NMoBepxHOCTU N30NALMOHHON YacTn nsonuvpywluie-

5.3.1
ro 3/1eMeHTa, U30/IMPYIOLLEro CKOMb3yHa
2 JnuHa nyTW yTeukn U30NupyloLLero ane (fieHTa, n3onupyto- 43
LLero ckonb3yHa ’

7.2
3 Pa3mep BO34yLHOro 3asopa B YCTbe AyroracutesibHblX 5.1.3
yCTpOWCTB 51.4 100%
4 Pasmep BO3AYyLUIHOIO NPOMeXyTka Mexay pasHonoTeHunanb- 515
HbIMU 3/1EMEeHTaMun M30/1ATOpa B NONEepPeyYHOM HanpasaeHun "
5 PacTarmsaiolan MexaHuyeckas cuna Ha usonupytowuii ane- 523 -
MEHT. N30/IMPYIOLL I CKOSIb3YH B TeyeHne 1 MuH - ’
6 MapkupoBka 5.7.1 7.15
7 Paspywatwuias MexaHuyeckas cuna npu  pacTsHKeHun 76 M3onaTop, pa3aeneHHbii
n3onsaTopa WAM U30NMPYIOLWEero 3aneMeHTa, W30/MpYHoLLero 521 78 Ha [iBe CeKLUW Unn Yetbipe
CKO/Mb3YyHa B COEANHEHUN C KOHTAKTHbIM NPOBOAOM : N30/IMPYIOLW X 3/1eMeHTa
8 PaspylawLas MexaHuyeckas cmna npu pacTsHkKeHun uso- YeTbipe N30N1PYHOLLNX
NINPYIOLLLETO 3/1IEMEHTA, U30/IMPYIOLLEr0 CKOMb3YHa 5.2.2 7.7 3/1eMeHTa Uin N3oanpyto-
LMX CKONb3yHa

9 KayecTBO LWHKOBOrO 3alUMTHOrO MOKPbLITUS MeTananyeckmx 552 79
3/1eMeHToB n3onsTopa YeThipe M3onsTopa
10 NMoroHHas Macca usonsartopa 4.2 7.2
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6.3 lMepuognyeckne ncnolTaHnsa

6.3.1 Mepuogunueckne ncnbiTaHUA NPOBOAAT HE PeXe OAHOro pasa B NATL JIET Ha U3onaTopax, npowes-
LWMX NPUeMo-cAaTouHble UcnbiTaHnsa. MNepuognyeckme ucnbiTaHNS NPOBOAAT MO nokasatensm v B o6bemax,
yKasaHHbIX B Tabnuue 3. TpeboBaHus 5.4.1.5.4.2 noATBEPXKAAT OLEHKOV pacnpefeneHuns 0TKasoB U301ATO-

poB BO BpeMeHU B npouecce akcnayaraumm (cMm. 7.16).

Ta6nuua 3 — lMNeprognueckne UcnbiTaHus

Homep nyHkTa

HanmeHoBaHvie O6beM BbIGOPKK, LT,
nokasarens TEXHNYECKVIX MeTof0B 1 nocnefoBaTeNlbHOCTb UCTIbITaHWIA
Tpe6oBaHwuii MCNbITaHWIA
1 KoHTakTHOe HaxaTue TOKONPUeMHUKa Ha U30/1ATop 5.1.2 7.3 OpauH nsonatop
2 WI3HOCOCTOWKOCTb M30/IUPYIOLLUX CKOMb3YHOB MpU 53.6 713 OfVH U30M1ATOP, UCMbITAHHbIN
B3aVMOAeNCTBNM C TOKONPUEMHUKaMmn " ' no nokasarento 1
3 KayecTBo cBapHbIX LBOB 55.4 7.15 Tpu n3onatopa
4 Pa3vep MexAay HWKHell NoBEepXHOCTbIO OKOHLie-
o Tpw n3onatopa, UcnbiTaHHblE
BaTefiein N30/MPYHOLLEro 3/IeMeHTa U MI0CKOCTbI0 5.1.6 7.12
no nokasarento 3
CKOJIbXXEeHWA Nono3a TOKoNpueMHuka
5 Pasmep MexXay HWXKHEW NOBEPXHOCTHLIO Ayroracutenb-
Tpu n3onatopa, UCnbiTaHHblE
HbK 1 lyrOOTBOAALLNX POTOB U NIOCKOCTLIO CKOJIbXE- 5.1.7 7.12
no nokasaresnto 4
HVSA N0/103a TOKONPUEMHMKa
6 Paspywatouwas mexaHnyeckas cuna npu pacraxe- OfVH n3onATop UAW TpK U30Nmn-
HUM U30N1ATOpa WAW U3ONVPYIOLLEro 3/ieMeHTa, 130- 521 7.6 pylOLWMX 31eMeHTa, N30/IMpPYIo-
JINPYIOLLEro CKOJIb3yHa B COEMHEHUN C KOHTAKTHbIM - 7.8 LWUX CKONb3YHa, UCMbITaHHble
npoBoOM no nokasateso 5
7 BospgeiicTBMe HanpsHKeHMeM NPOMbILIIEHHOW Ya- 533 71 TpwW N30MPYIOLLUX 3NEMEHTA,
CTOTbI NOA A0XAEM B TeyeHue 1 MuH - ’ N30/INPYIOLWNX CKOJIb3YHA
8 Paspyuwatoujas MexaHu4yeckas cuia npu pacTa- Tpv N30MPYOLWNX 3/1IeMEHTA.
XEeHUN U30NPYIOLWEro 3n1eMeHTa, W301upYyoLwWwero 5.2.2 7.7 V30/INPYIOLLNX CKOMb3YHA.
CKOJIb3YHa ncnbiTaHHbIe Mo nokasaTesnto 7
9 CTOlKOCTb U30NUPYIOLLErO 3N1EMEHTA, U30NPYIO- 53.4 7.10 TpW HOBbIX U30NTUPYHOLLUX 3/1e-
LLIero CKO/Ib3yHa K MPOHUKHOBEHWIO Biarn e ' MeHTa. U30/INPYIOLUX CKOJIb3yHa
10 CTOIKOCTb M30/IMPYIOLLETO 3/IEMEHTA, U30UPYIO- Tpw N30MpYyIOLWNX 3N1EMEHTA,
LLero CKofb3yHa K BO3AEWCTBUIO MMNYNbCOB Hanps- 5.3.7 7.11 N30/INPYIOLWUX CKOJIb3YHA.
XEHUA C KPYTbIM (DPOHTOM ncnbiTaHHbIe MO nokasaTesnto 9
11 TepmomexaHuuyeckas MPOYHOCTL W3ONUPYIOLLMX 53.2 79 TP HOBbIX U30NNPYIOLLNX 3/1e-
3/1EMEHTOB, U30/IMPYHOLLNX CKOSTb3YHOB " ’ MEHTa, U30INPYHLLKNX CKOMIb3yHA
12 MexaHu4yeckas pactarupatouias cuna 6e3 nsrmba
B BEpTUKa/IbHON NAOCKOCTY NPU pacTshkeHun meTtan- 5.3.8 7.2 Tpu MeTanInyecknx ckob3yHa
JINYECKNX CKOMb3YHOB
13 TpexuHr-apo3voHHasi CTOWKOCTb W30MUPYHOLLUX
TpW HOBbIX U30NNPYIOLLNX 3/1e-
3/1eMEHTOB, U30/INPYIOLLNX CKONIb3YHOB B 3arps3HeH- 5.3.5 7.2
MeHTa. N30NPYIOLLMNX CKOMTb3yHa
HOM COCTOSIHUK
14 CTOIKOCTb K FOPEHUIO 3aLLUTHOI 060/104KM U3 Mo- o
Tpwv obpasua 3aWmnTHOK
NIMMEPHLIX MaTepuanos U30IUPYIOLWLNX 3/1EMEHTOB, 5.3.9 7.14

N3011pYyHLWNX CKONb3YHOB

0601104KMN

6.3.2 VcnbiTaHna NpoBOAAT Ha obpasuax, 0TobpaHHbIX «Bcnenyto» no MOCT 18321.
6.3.3 Ecnim no ogHoMy U3 nokasaTeneii 06HapyxeH ofuH AedekTHbI obpasel, NpoBOAAT NOBTOPHbIE

ncnbiTaHNA Ha yABOEHHOM 4Hucrie 06pa3LI,OB Nno 3TOMY nokKasaTesito.



FOCT 34205—2017

Mpy nonyyeHnn oTpuLaTebHbIX Pe3ynbTaToB MOBTOPHLIX UCNbITAHWI HA OAHOM 06pasLie NPUeMKy 1 oT-
rpy3Ky U30N1TOPOB NPUOCTaHaBANBAIOT [0 BbIABNEHUA U YCTPAHEHUSA NPUUNH U NOYYEHNS NOSIOXUTENbHbIX
pe3ynbTaToB UCMbITAHWUIA.

6.3.4 MpOTOKO/bI NEPUOANYECKUX UCNbITAHUI NPeAbABNAIOT N0 TpeboBaHWI0 NOTPEGUTENS.

6.4 Twunosble UCMbITaHUSA

TunoBble UCNbITAHUS MPOBOAAT B Cyvyae WU3MEHEHWS KOHCTPYKLUMW WMAW TEXHONIOrMYecKoro npouecca
N3rOTOB/IEHNS N30/IATOPOB, & TaKkke B C/lyvyae U3MEHEHUs NPYMEHSAEMbIX MaTepuanos.

TunoBble NCNbITaHWA NPOBOAAT MO NoKasaTensaM, Ha KOTOpble MOTYT MOB/UATL BHOCKMbIE U3MEHEHUS, B
cooTBeTcTBUM € TpeboBaHmamn MOCT 15.309.

MpPOTOKONbI TUMOBLIX UCMbITAHWIA NPeLbABNAT N0 TPe6OBaHMIO NOTPEOUTENS.

7 MeToAbl UCnblTaHWA

7.1 OnekTpuyeckne WUCMbITaHUSA U30/IMPYIOLNX 3NIEMEHTOB, W30/IMPYIOLLNX CKOIb3YHOB MPOBOAAT MO
FOCT 1516.2.

WcnbiTaHne HanpshkeHWem NpOMbILLIEHHOW YacTOTbl B 3arpsi3HEHHOM COCTOSIHMM npoBogAT no FOCT
10390.

7.2 MNpoBepKy kayecTBa NMOBEPXHOCTU M30MALUOHHON YaCTW M30AMPYIOLWMUX 31EMEHTOB, WU30/IUPYIOLLNX
CKOJIb3YHOB, onpejeneHne A/MHbl MyTU YTEUKMN U30/INPYIOLLNX 3/1EMEHTOB, U30NPYIOLLIUX CKOMb3YHOB. pasme-
pPOB BO3AYLLUHbIX 3230POB B YCTbe AyroracutefibHbIX yCTPOWCTB U pa3MepoB BO3AYLUHbIX MPOMEXYTKOB Mexay
pasHoMoTeHUUaNbHbIMU 3/IEMEHTAMWN U3015TOpa, rabapuTHbIX pasMepoB, MOTOHHOW MaccChl U30M1STOPOB, WC-
nbiTaHWA MeXaHU4Yeckol pacTArvBalolleil CMol, NCNbITAHUSA HA TEPMOMEXaHWYecKylo NPOYHOCTb, Ha Tpe-
KMHT-3P03NOHHYI0 CTOMKOCTb NpoBogAT no MOCT 28856. Bpems ncnbITaHUA HA TPEKUMI-3PO3NOHHYIO CTOW-
KocTb — 500 u.

7.3 MpoBepKy HeNnpepbIBHOCTH, NPAMOMNHERHOCTU, OTCYTCTBMS BbICTYNOB, BNaAWH 1 NMepenoMoB Tpa-
€eKTOPUN CKOJIbXEHWS TOKONPMEMHMKa Mo M30NSTopy Ha cTeHge (B NabopaTopHbIX YC/I0BUAX) BbIMOSHAT C
NOMOLLbIO AepeBSAHHOIo 6pycka (4AMHOM 60MblUue LWMPYHBI U30/19TOpa), NepemMelLast ero no TpaekTopumn gBu-
XEHUs TOKoNpueMHuKa.

B ycnosusx akcnsiyatauuy npoBepKy NaaBHOCTW NPOXofa TOKOMPUEeMHUKa NO U30ATOpY, OTCYTCTBUSA
yAapoB 1 OTPbIBOB ONpeAensioT BU3yanbHO.

3HayeHnsa HaxaTuss TOKONpUEeMHMKa MNpu Npoxofe Nno U30nATopy onpenensoT ¢ NOMOLLbI [aT4yMKOB
«HaxaTus», YCTaHOB/MEHHbIX Ha N0f03e ToKonpueMmHuka. Yactota namepeHuii gatuvka — 200 usm/c. ava-
nasoH — 0—400 H.

7.4 MpoBepky pasmepoB nasa Mo KOHTaKTHbIA NPOBOS M30MMPYIOLLEro 3/1EeMEHTa, W30NMpYoLLero
CKOJIb3yHa MPOBOAAT NPOXOAHbIM W HEMPOXOAHbIM Kanmbpamu. OCHOBHble pa3Mepbl Kaimbpos ycTaHas/u-
BalOT B TEXHUYECKNX YCOBUAX HA U30/IUPYIOLLME 3/IEMEHTbI, N30MPYIOLME CKOMb3YHbl KOHKPETHOrO Tuna.

7.5 VicnbiTaHns N30MPYIOLLMX 3/1EMEHTOB, M30/MPYIOLLMX CKOIb3YHOB pacTArmBaioLLeli MexaHnyeckoi
CWNOW B Te4YeHne 1 MWH NPOBOAAT HA UCMbITATENbHOW MallVHe, co3aatoLLei MakCMMasibHOe YyCUINO He MeHee
100 kH.

K okoHUeBaTesnAM M30/MPYOLWEro afieMeHTa, U30/IMPYIOLWEro CKob3yHa NpuKnagbiBaloT pacTarusato-
wyto cuny 35. 45 1 60 kH. npegHa3Ha4YeHHbIX COOTBETCTBEHHO A1 KOHTAKTHOro nposoja cevexnvem 100. 120
n 150 MM2 B TeyeHne 1 MuH.

M3onupytoLme sneMeHTbl, U30NNpYIoLME CKOMb3YHbl CYATAIOT BblAEPXaBLIMMU UCMbITAHUE, ecnn He
NpoOu30LWLIO0 pa3pyLleHnsa kaxkgoro obpasua, cMmelleHus nan gedopmaummn okoHuesarteneil. He o6HapyXeHsbl
TPELLMHbI Ha OKOHLeBaTeNnsax U N30N5SLMOHHON YacTu.

7.6 VicnbiTaHve M30MUPYIOLLEro 3/1EMEHTA, U30NMUPYIOLLErO CKO/Ib3YHAa Ha MPOYHOCTL 3aKpernieHns KOoH-
TaKTHOro NpoBoja B OKOHLeBaTesie nposoaAT no NOCT 12393.

[ns nenbiTaHns oTéupaloT Tpu obpasua M30AMPYHOLWMX 31EMEHTOB, U30/IMPYIOLLMX CKOIb3YHOB C OKOH-
LuesaTenssMu A7 KOHTaKTHOro npoBoja W TP OTpe3ka KOHTaKTHOro NpoBOAa COOTBETCTBYIOLLEN0 CEeYeHUs.
KOHTaKTHbI NPOBOJ, 3aKPensAoT B OKOHLiEBATE e U30MPYIOLLEro 3/1IeMEHTa, M30MPYIOLLIEero CKOMb3yHa.

M3onvpytoLwme afneMeHTbl, N30N1pyloLLMe CKOMb3yHbl CUMTAKOT BblAEPXaBLWMMU WUCMbITAHUSA, €CNN He
NPOM30LUIIO BbICKaNb3blBAHNS KOHTAKTHOrO NMPOBOAA M3 OKOHUeBaTenei.

7.7 VicnbiTaHve W30/UPYIOWEro 3/1IeMeHTa, U30/MPYIOLLEro CKO/b3yHa paspyluaioLlieil MexaHn4eckom
CW0I NpU pacTsHKeHUn NPOBOAAT Ha UCMbITaTENbHOM MallnHe, co3faroLlein MakcuManbHoe YCUme He MeHee
200 kH.

9
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MexaHn4yeckylo pacTArMBaloLLyto CUIY NPUKIafbiBalOT K OKOHLEBaTeNsAM W30/IMPYIOLLNX 3N1EMEHTOB,
N30/IMPYIOLLNX CKOMb3YHOB.

M3onupyrowue aieMeHTbl, U30MPYIOLWME CKOMb3yHbl CHUTAIOT BbiJepKaBLUMMUN UCTIbITAHUA, eC/in pas-
pylatwoLan mexaHnyeckas cuia npu pactsxeHumn npesbiwaeT 70. 90 n 120 KH. npefHasHayeHHblE COOTBET-
CTBEHHO AN1A KOHTaAKTHOro nposoga ceveHnem 100, 120 n 150 mm2.

7.8 VcnbiTaHne y3na coeguHeHns n3onatopa ¢ paboyrM KOHTaKTHbIM NPOBOAOM paspyluaioLieil mexa-
HMYeckol cnnoii Npu pactsxeHun npoogaT no FOCT 12393. OTpe30k KOHTAKTHOrO MPOBOAA COEAVHSIT C
N301ATOPOM: NPV 6ONLLLIOKA ANMHE n30n1aTopa Nepes UCNbITaHNAMK OH MOXET 6bITb pa3obpaH Ha fiBe cekuum,
B 3TOM c/lyyae 06e ceKkuuy cUMTaloT caMocToATe/IbHbIMY obpasuamn 418 4aHHOTO BUAA UCTIbITaHWUNA.

M30nATOpbLI CUMTAIOT BblAEPXKaBLUMMU UCNbITAHUA, €C/TM MeXaHuyeckan pacTarvsatollas cuna, ykasaH-
Has B NpunoxeHun b, gocTurHyta 6e3 npockanb3biBaHWs 1 06pbiBa KOHTAKTHOrO NPOBOAA B COEANHEHUN.

7.9 MNMpoBepka kayecTBa LMHKOBOrO NOoKpbITUA — no MOCT 9.307.

7.10 WcnbiTaHust Ha CTOMKOCTb K MPOHUKHOBEHWIO Bnary NpoBOAAT MyTeM MONepeMeHHOW BblAepXKU
N301ATOPOB B ropsivei 1 XoNoAHOW Boge:

- 14 npu Temnepatype 100 ‘C, 14 npu Temneparype 20 °C;

- 24 »100°C, 1u»20*C;

- 19uy» 100*C. 1u»20°C;

-14y» 100'C.1u»20'C;

- 18u» 100'C.
Mocne BblAEPXKN B BOAE M30MATOPLI NOABEPraloT UCMbITAHUSM UMMY/bCHBIM HaMpPsHKEHWEM C KPYTbIM
PpOHTOM.

7.11 YcTaHOBKa A9 UCTLITAHUS UMMY/LCHBIM HAMPSHKEHWEM C KPYTbIM (QPOHTOM [0/IKHA CO34aBaTh UM-
MynbC. aMNIUTyAHOE 3HAYEHNE KOTOPOro JO/XHO 06EeCneunBaTh NepekpbiTue U301ATopa Ha (PPOHTE UMMNY/b-
ca. Mpun 3ToM paspsgHOe HanpshKeHWe JO/MKHO ObiTb He MeHee 0,5 1 He 6osee 0,9 aMNANTYAHOTO 3HAYEHNSI
Umnynbeca.

KpyTusHy poHTa K Npu UCMbITaHWUSX BLIYUCASIOT Mo hopmyne

na
*=-A @
‘c
roe  Up — paspsagHoe HanpshkeHue. KB;
Tc — npeppaspagHoe spems, onpegensemoe B cootsetcTsun ¢ FTOCT 1516.2.

KpyTusHa dhpoHTa fomkHa 6biTb He MeHee 1000 kB/mMKc.

M30n5TOpbl CUMTAIOT BbiAEPXKaBLUMMU UCNbITAHWSA, €CNN HE NPOM30LL/IO CMEeLLeHNs OKoHLeBaTenei, ge-
dopmauum nny pactpeckuBaHus 3awmnTHOV 060104KN N3ONALMOHHOK YacT U OHW BblgepXann UCMbITaHUS
UMMYbCHBIM HaNps>KEHWEM C KPYTbIM (PPOHTOM.

7.12 MposepKy pa3MepoB MexAay MIOCKOCTbI0 CKOJIbXEHUSI M0s103a TOKONPUEMHMKA U OKOHLieBaTens-
MU U30NUPYIOLLMX 3NIEMEHTOB WU OyroracuTesibHbIX U AYrooTBOAALUMX POrOB U30/ATOpa MpPoBOAAT NyTem
pasMelleHuss n301aTopa Ha POBHOI FOPU30HTA/IBHON NoWaAKe U M3MEPEHNs PacCTOSHUS OT NOBEPXHOCTW
NAoWaAKN [0 HUKHEV NOBEPXHOCTY OKOHLLeBaTe el N30MPYIOLLMX 31eMEHTOB UAN AYroracuTenbHbIX U 4yro-
OTBOZSALLMX POrOB B BEPTVKA/IbHOW NAIOCKOCTU.

M30nATop cunTaloT BblAepXKaBLUM UCMbITAHWUA, €CIN pa3mMepbl COOTBETCTBYIOT 3HaYeHnsaAM no 5.1.6 n
5.1.7.

7.13 VcnbITaHWsi Ha M3HOCOCTOMKOCTb U30MMPYIOLLMX CKO/TIb3YHOB NPOBOAAT HAa CTEHAEe, UMUTUPYHOLLEM
B3auMOZelicTB/e TOKONPMEMHMKa C U30ASTOPOM, UM B YCIOBUSIX aKCMyaTaunm (M30N1sSTopbl ycTaHaBnvuBa-
0TCSA B paboyyto KOHTaKTHYIO CeTb), NPy 3TOM PErMCTPUPYIOT KONIMYECTBO NPOXOA0B TOKOMPUEMHUKA U 3HaYe-
HMe 13HOoCa M30/IMPYIOLLEro 3/ieMeHTa.

M30naTOp cuntaloT BblAepXKaBLMM UCMbITaHWe, ec/iv MakCumMasibHOe YMC/10 NPOXOA0B TOKOMPUEMHMKA
no usonartopy (5 105) 4OCTUTHYTO A0 NOSAB/IEHUS NMPeAesIbHOTO 3HaYeHNs 13Hoca U30/IMPYIOLLErO CKOMb3yHa,
cooTBeTcTByloLEero 80 % OT TO/LMHbI CTEHKM 3aLLUTHON 060104KM U30/IMPYIOLLENO CKOMb3YHA.

7.14 VicnblTaHUs No onpeAenieHnio CTOMKOCTU K TOPEHMI0 MONIMMEPHbIX MaTepuasioB, NPMMeHAEMbIX A5
M3roTOB/IEHNS 3aLLMTHO 060/104KM U30NVPYIOLLMX 3/1IEMEHTOB 1 U30/IMPYIOLLMX CKO/Ib3YHOB M301STOPOB, NPO-
BoaAT no MNOCT 28157.

7.15 lNMpoBepKy MapkKMpOBKN M KayecTBa CBapHbIX LUBOB NPOBOAAT BHELUHUM OCMOTPOM NPU HOpMasb-
HOM OCBEeLLeHUN BU3yasibHO, 6€3 NPYMEHEHUS YBEMYNTESbHBLIX CTEKOS, MUKPOCKOMOB U T. [.
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7.16 MpoBepky nokasaTeneii HaAEXHOCTU NPOBOAAT Ha OCHOBAHWW OLEHKW pacnpefeneHus 0TkasoB
130/1ATOPOB BO BPEMEHM B NpoLecce aKcnayartauum, nytem annpokcumanmmn hakTM4eckoro Yymcia oTkasos o
rogam paboTbl N301ATOPOB N0 HapacTalLeMy UTory (He MeHee yeM 3a YeTbipe rofa) hyHkumeli BEpOSTHOCTM
6e30TKa3HOW paboThbl.

8 TpaHcnopTupoBaHue N XxpaHeHue

8.1 YcnoBusi TpaHCNOPTMPOBaHNSA U30NSTOPOB B YacTW BO3AENCTBUS MEXAHUYECKUX (haKTOPOB — B CO-
oTBeTCTBUM ¢ rpynnoli XX no TOCT 23216.

8.2 YcnoBusa TpaHCNOPTUPOBAaHNS B YaCTW BO3AENCTBUA KIMMaTUYecknx 0akTopoB BHELLHe cpelbl — B
cooTBeTCcTBUM C rpynnoii 8 no MOCT 15150.

8.3 TpaHcnopTMpoBaHve M301ATOPOB OCYLLECTBAAIOT M0ObIMY BUAAMU TpaHcnopTa ¢ y4eToM yCTaHOB-
NEeHHbIX TpeboBaHWii B NpaBuiax NepeBo3ok, KpenaeHns u pasmeLleHns rpy3oBs, AeACTBYIOLWMX HA TpaHCnop-
Te faHHOro BuAa.

8.4 YcnoBus XxpaHeHust M30/1I9TOPOB — B COOTBETCTBMU C rpynnamu ycnoBuii xpaHeHust 3.4. 5 no FOCT
15150.

9 NapaHTuUn N3rotosnTens

9.1 M3roToBUTENb FapaHTUPyeT COOTBETCTBUE U30MIATOPOB TPEGOBAHUSIM HACTOSILLErO CTaHAapTa npu
CO6/1I0EHNMN YCNOBUIT UX TPAHCMOPTUPOBAHUS, XPaHEHUs!, MOHTaXa 1 3KChayaTaumm.

9.2 MapaHTWiiHbI CPOK 3KCNTyaTaumy U30STOPOB — He MeHee TPeX /1eT CO AHS BBOAA B 3KCM/lyaTauuio
WK WEeCTb JIET CO AHS OTIPY3KM NOTPEGUTENI.
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MpunoxeHune A
(o6sa3aTenbHoe)
Cxembl CEKUMOHHbIX N30/IATOPOB

A.1 Cxema manorabapuTHoOro nsonatopa

v, - - £z N/ N\ [  O» A

? — U30/UPYLW NI 3NEMEHT UM N30NUPYIOLWNIA CKONb3YH. 2 — AyroracutesbHOe yCTPOWCTBO: 3 — MeTaNNnyYecknii CKonbayMm;
a — BO3AYLWHbI 3a30p B yCTbe AyroTacCUTENbHbLIX YCTPOWCTB; 6 — BO3AYLWHbIA NPOMEXYTOK MEXAY PasMonoTCHUNANbULIMY
3nemMeHTaMn U30NATOpa B NONEPeYHOM HanpaBieHun

PucyHok A.1

A.2 Cxema 1n301atopa 3aMKHYTON KOHCTPYKLUN

1- W30NUPYKLWNUX CKONb3YK, 2 -- AYTOTACUTCNbHOE YCTPONCTBO: 3 — MeTanNM4Yecknit CKoNb3yH: 4 — AyrooTBoAsW e pora
a — BO3AYLWHbI 3a30p B yCTbe yroTacUTENbHbIX YCTPOWCTB; 6 — BO3AYLWHbIA NPOMEXYTOK MEXAY PA3HOMOTCHUNANbULIMY
3nemMeHTaMn U30N1ATOpa B NONEPEYHOM HanpasieHun

PucyHok A.2
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A.3 Cxema CeKLMOHHOro usonaTopa Ana pasgenerus as, CUCTEM Toka U ANsi 06pasoBaHus HeENTpanbHbIX
BCTaBOK

f — n3onupywwmnii ckonb3yH; 2 — AyroracutenbHoe ycTpoiicTBO 3 — MeTannuyeckuii cCkonbayu: 4 — ayrootaajsaline pora;
a — BO3/YLWHbI 3a30p B yCTbe AYroracuTenbHbIX YCTPOUCTB

PucyHokA.3

A.4 Cxema U30/MPYIOLLEero CKoMb3yHa ¢ KOMBUHUPOBAHHBLIM AYTOracuTeibHbIM YCTPOWCTBOM

1 - uM30nupyl WKl CKONb3YH; 2 — JyroracuTenbHble poTa; 3 — AyrooTeojsaline pora

PucyHok A.4

13
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YOK 621.332.6:006.354 MKC 45.040

KntoueBsble cnoBa: CeKLUOHHbIE U301ATOPbI KOHTAKTHO CeTU Xene3Hbix aopor, nsonnpyruine anemMmeHTbl, U3o-
nnpyrwuwne CKoMb3yHbl, TEXHUYECKME Tpe6OBaHVIﬂ, npasuna npuemMkn, metToabl ncnbITaHni
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