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Mpeaucnosue

Llenn, oCHOBHbIE NPUHLMUMbI 1 OCHOBHON NOPAAOK NpoBeAeHnsa paboT N0 MeXrocyaapCTBEHHON CTaH-
napTtusauun yctaHosneHol NOCT 1.0—92 ««MexrocygapctBeHHass cuctema craHgaptusaumm. OCHOBHble
nonoxexus» n FOCT 1.2—2009 «MexrocygapcTBeHHass cuctema craHgapTtusaunn. CtaHgapTbl MeXrocy-

[apcTBeHHble. NpaBuia U pekoMeHAauuy No MexXrocyapcTBEHHON cTaHaapTu3aumun. Mpasuna pa3paboTky,
NPUHATUS, NPUMEHEHUSA, OGHOBNIEHUSA N OTMEHbI»

CBefieHnsa o ctaHgapTe

1 NMOATOTOBJIEH depepanbHbIM rocyfapCTBEHHbIM YHUTApHbIM NpeanpusaTneMm «Bcepoccuiickuii
Hay4Ho-uccnefoBaTeNbCkUii - MHCTUTYT — cTaHgapTusauum 1 cepTudpmkaumm B MaLIMHOCTPOEHUU»
(BHUMHMALL) Ha ocHOBe COGCTBEHHOIO ayTEHTUYHOIO NEPEBOA Ha PYCCKUIA A3bIK MEXAYHAPOAHOI0 CTaH-
JapTa. yKasaHHOoro B nyHkTte 5

2 BHECEH ®egepasibHbIM areHTCTBOM M0 TEXHUYECKOMY perynmpoBaHuio n metponorun (Pocctau-
AapT)

3 MPUHAT MexrocyaapcTBeHHbIM COBETOM MO CTaHgapTusaunm, MeTponornn n ceptudukauum (npo-
ToKOoN OT 14 Hos6ps 2014 1. He 72-11)

3a npuHATME NPOorosiocoBanu:

KpaTkoe HanMeHOBaHMWe CTpaHbl Kog cTpaHb! CokpalleHHOoe HaMMeHOBaHWe HaLWOHa/IbHOTo opraHa
no MK </CO 31661 004-97 no MK (MCO 3166) 004-97 no cTaHgapTusaumn
AzepbaligxaH A2 AsctaHgapTt
ApmeHus AM MuHakoHOMUKN Pecny6nnkn ApmeHuns
Benapycb BY FocctaHpapTt Pecny6nukn benapycb
Knprusus KO Kbiprei3cTangapt
Mongosa MO Monpgosa-CtaHgapT
Poccusa RU PoccTtaHgapTt
TapxuknctaH TJ TapgxukctaHgapT

4 TMpukasom PefepasbHOro areHTCTBa Mo TEXHUYECKOMY PeryvpoBaHUio U mMeTponorun ot 25 mas
2015 r. Ne 409-cT MexrocyaapcTBeHHbIn ctaHgapT FTOCT IEC 60034-18-22—2014 BBefeH B felicTBue B
KauyecTBe HaluMoHabHOro ctaHaapTta Poccuiickoin ®epepauumm ¢ 1 mapta 2016 T.

5 HacTosiwmnii cTaHAapT UAEHTUYEH MexayHapoAHomy cTaHaapTty IEC 60034-18-22:2000 Rotating
electrical machines — Part 18-22 — Functional evaluation of insulation systems — Test procedures for
wire-wound windings. Classification of changes and insulation component substitutions (MawwuHbl 3nekTpuyec-
kne BpawatoLimecs. YacTtb 18-22. yHKUMOHaNbHASA OLeHKa cUcTeM U3onauum. MeToavnkn ncnbiTaHMin 06MOTOK
13 HamoTaHHOl NPOBOJIOKK. Knaccudukaumsa n3ameHeHnin n 3ameH KOMNOHEHTOB U30/1ALMN).

MexayHapoaHblii cTaHAapT paspaboTaH TEXHNYECKMM KOMUTETOM No cTaHgapTu3auum TC 2 «Bpauato-
Lmecst MalUvHbl» MexayHapoaHoli anekTpoTexHuyeckoi komuccuu (IEC).

MepeBopg, c aHrNUIiCKOro A3bika (en).

OdmuymanbHble 3K3eMNAAPbl MEXAYHAapOAHOro cTaHhapTa, Ha OCHOBE KOTOpPOro MoAroToB/ieH HacTos-
LA MEXTOCYAapCTBEHHbIV CTaHAAPT, N MEXAYHAaPOAHbIX CTaHAAPTOB, Ha KOTOPbIE AaHbl CCbISIKMA, UMEKTCH B
defepasibHOM areHTCTBE N0 TEXHNMYECKOMY PEryivpoBaHuio v METPOJIOTUN.

CBefeHns 0 COOTBETCTBUN MEXTOCYAapCTBEHHbIX CTAHAAPTOB CCbITOYHBIM MEXAYHAapOAHbIM CTaHgap-
Tam npusefeHsl B 4ONOSHUTENLHOM NpunoxexHun JA.

CreneHb cCOOTBETCTBUSA — ngeHTnyHasa (I0T)

6 BBE/JEH BINEPBbIE
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NHdopmaLys 06 USMEHEHNSIXK HACTOSILLEMY CTaHAAPTY Ny6AUKYEeTCS B €XerogHoM MHOpPMaLMoH-
HOM yKka3aTesne «HaluuoHa/lbHble CTaHAapThbi» (M0 COCTOSHMIO HAa 1 AHBApsi TeKylW ero roaa), a TekKcT
M3MeHeHUii 1 MoNpaBoK — B eXeMeCcsiuHOM MH(OPMaLMOHHOM yKka3aTene «HauuoHasbHble CTaHAapThi».
B cnyuaB nepecmoTpa (3aMeHbl) UM OTMEHbI HACTOSALWEro cTaH4apTa COOTBeTCTBY W ee yBeaoMie-
Hue 6yaeT ony6/IMKOBAHO B eXXeMeCsYHOM MH(DOPMAaLMOHHOM yka3aTene «HalWoHaNbHble CTaHgapThi».
CooTBeTCTBYHWW as UH(OPMaLWsi, yBEJOM/IEHNE U TEKCThl pasMeLLarnTcs Takke B MH(OPMaLVOHHO
crucTeme 06LLEero nosb30BaHus — Ha ouLManbHOM caiTe ®efepasbHOro areHTCTBA Mo TEXHUYECKOMY
perynupoBaHnio M METPOJIOTMN BCeTU MIHTepHeT

©CTtaHgapTuHgopm. 2015

B Poccuiickoii ®efiepanum HacTosALLMIA CTaHAAPT HE MOXET 6bIThb MOTHOCTbIO UM YACTUYHO BOCNPOU3Be-
[eH, TMPaX1poBaH U pacnpocTpaHeH B Ka4ecTBe o(MLManLHOTO n3gaHust 6e3 paspelueHus degepanbHoro
areHTCTBa Mo TEXHUYECKOMY PEryIMPOBAHUIO 1 METPOIOrMU
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BeBepeHne

IEC 60034-18-1 ycTaHaBnuBaeT obLue TpeboBaHMA 415 OLEHKU U Knaccudmkauum cuctem m3onsaumm,
MCNOJIb3YIOLMXCA B 3/1EKTPUYECKMX BpallaroLmxcs MmawnHax. Ecnv metofpl, yCTaHOB/IEHHbIE B HACTOALLEM
cTaHfapre He npegycmaTpuBaloT WHOro, crieqyeT pPyKOBOACTBOBATLCA MOMIOXEHUAMMN CcTaHjapta
IEC 60034-18-1.

IEC 60034-18-21 ycTaHaB/vMBaeT OLEHKY TEMIOBbIX XapakTePUCTHK U KnaccudukaLmo cuctem n3ons-
LUun 4ns 06MOTOK M3 06MOTOYHOIO U30/IMPOBAHHOrO NPOBOAA, B COOTBETCTBMMU CO CTaHAAPTHLIMU MeToAaMu,
onucaHHbIMK B NyHKTe 5.3.2.1 IEC 60034-18-1.

HacTosAwuiA cTaHgapT ycTaHaBnuBaeT TpeboBaHUs K npouenypam Bepudpmkaunm pesynbTatoB BO3-
[eNCTBUSA U3MeHeHW B crucTemax n3onsauum o6MoTok M3 06MOTOYHOTO M30/1MPOBAHHOTO NPOBOAR, YKa3aHHbIX
B nyHKTe 5.3.2.2 IEC 60034-18-1.
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M E X T OCVY 4 APC CTUBEHH®bB 1 C TAHOAPT

MALWWHBI SNEKTPUYECKUE BPALLAKOWNECA
YacTtb 18-22

OueHka PyHKLUNOHANbHbLIX NOKasaTeneit cUcTeM M30NALUN.
MeToANKN NcnbiTaHUi 06MOTOK M3 06MOTOYHOTO M30/IMPOBAHHOIO NpPoBoOAa.
Knaccudgukauma nsMeHeHunin npyu 3aMeHe KOMMOHEHTOB M30NALUN

Rotating electrical machines. Part 18-22. Functional evaluation of insulation systems.
Test procedures for wire-wound windings. Classification of changes and insulation component substitutions

Nata BBegeHns — 2016—03—01

1 O6nactb NpUMeHeHUs

HacTosawwuii cTaHgapT pacnpocTpaHaeTcsa Ha BpallatoLiyecs afekTpuyeckne MallrHbl M ycTaHaBAnBaeT
TpeboBaHNA K METOAaM UCMbITAHWA 417 OLLEHKN TeNIOBbIX XapakTepucTuK 1 Knaccuukaumm naMeHeHnin npm
3aMeHe KOMMNOHEHTOB U3015ALUN B CUCTEMAaX U30SALUMUN, UCNONb3YEMbIX WK NpejiaraeMblX K UCM0/1b30BaHUI0
B aTTeCTOBAHHbIX CMCTeMax U3015L M1 06MOTOK U3 06MOTOYHOIO N30/IMPOBAHHOrO Nposoja. [laHHble MeToAbl
UCMbITaHW ABAAIOTCA CPaBHUTENIbHBIMU, TO €CTh 3KCM/yaTalOHHbIe XapakTepucTK/ NCNbITbiIBAEMON cUCTe-
Mbl CPABHMBAIOTCSA C XapaKkTepucTUKkamMy aTasIOHHON CMCTEMbI, KOTopas 6blna paHee aTTecToBaHa B pesyrbTa-
Te pabounx ucnbiTaHWin Uam Gbina oueHeHa No oAHOMY U3 METOAOB, Yka3aHHbIx B IEC 60034-18-21, u ans
KOTOpOIi NpeanonaraeTcs 3aMeHa KOMNOHEHTOB U30ALMN.

2 HopmaTunBHbIE CChIIKN

[na npyMeHeHnsa HacTosLLero cTaHgapTa Heo6XoAUMbI cnefyoLme CCblloYHble JOKYMEHTHI. NS aatu-
POBaHHbIX CCbINIOK MPUMEHSOT TONbKO YKa3aHHOe U3fgaHue CCbIIOYHOro AOKYMeHTa, 418 HeAaTUPOBaHHbIX
CCbI/IOK MPUMEHSIOT NoCNejHee N3faHne CCbiIOYHOro JOKyMeHTa (BK/Yas BCe ero UsMeHeHus).

IEC 60034-18-21:1992 Rotating electrical machines — Part 18: Functional evaluation of insulation
systems — Section 21: Test procedures for wire-wound windings — Thermal evaluation and classification
(MawuHbl anekTpuyeckme Bpalawwmecs — YacTtb 18: PyHKLUMOHANbHAA OLeHKa CUCTEM U30naumMn — Pas-
den 21: MeToAMKM UCMbITAHWA 06GMOTOK M3 HaMOTaHHOI NPOBONOKN — OLueHKa TensIoBbIX XapakTepucTuk un
Knaccudpmkaums)

IEC 60172:1987 Test procedure for the determination of the temperature index of enamelled winding
wires (MpoBoga 06MOTOYHbIE 3ManMpoBaHHble. MeToAdbl WUCMbITaHU MO onpeAeneHnto TemnepaTypHoro
MHAeKca)

IEC 60216 Guide for the determination ofthermal endurance properties of electrical insulating materials
(Martepuans! 31eKTPpon301ALNOHHbIE. PYKOBOACTBO NO ONpeAeeHnto TENN0CTONKOCTH)

IEC 60317 Specifications for particular types of winding wires (TexHu4yeckne ycnoBusi Ha KOHKPETHble
TVNbl 06MOTOYHbLIX NPOBOAOB)

IEC 61033:1991 Test methods for the determination of bond strength of impregnating agents to an
enamelled wire substrate (MeToAbl UCNbITAHWIA ANS ONpeAeneHns CUbl CLLENIEHNS MPOMUTOYHbIX BELLLECTB C
NOAN0XKOW 3ManMpoBaHHbIX MPOBOAOB)

N3paHne opuymnanbHoe
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3 O6wue TpeboBaHus

3.1 KOMNOHEeHTbl n3onauum kateropum |

3.1.1 MexaydasHas nsonaynsa n kopnycHas nsonaums

KmexaydasHoin nkopnyCHOM N30/181M1M OTHOCAT M30/1ALMI0, OTAENSI0LLYI0 0OMOTKM APYr OT Apyra wunm ot
MarHWTHOrO cepAeyHvka, HanpuMep, NasoBble N30NALMOHHbIE MNb3bl. KNWHBA, KPbILKW U BEpXHenasoBble
YNNOTHUTENN OTHOCAT K KOMNOHEHTam kaTeropuu Il (cm. 3.2).

3.1.2 MexpayBnTkoBas M3o0naumna (M3019L1A NPOBOAHMKA)

K MexayBUTKOBOI N30M1ALMN OTHOCAT N30/1ALMI0 06MOTOYHOr0O NPoBoAa B BUAE NOKPLITUS KOMNayH0M
(nakom) nnv 060/104KY Ha BOSIOKHUCTON UM NIACTMKOBOW OCHOBO.

3.1.3 MponuTka 3N1eKTPOU30NALNOHHBIMU NakaMmmn

MponuTKa 3NeKTPOoN30NALMOHHBIMMY TaKaMy BK/TOYaeT B Ce65 Kak pacTBOPUMbIE, Tak U HEpacTBOPUMbIe
3/1EKTPON3O0NALNOHHbBIE NTaku.

3.1.4 lepmeTuK

FepmeTuK — nuTas Wan enHas U3onNAunUs, Kotopas NONHOCTLIO 3aKpbiBaeT CUCTEMY U30NALUN U ABNA-
eTcsa eAVHCTBEHHOW Nperpajgol Mmexay 06MOTKOW 1 BHELLHeli NOBEPXHOCTbIO ABUraTens.

3.2 KOMMOHeHThbI ns3onsauum kateropun i

KomnoHeHTbI kaTteropuu Il BKAoyatoT B ceb5 100y COCTaBHYH YacTb CUCTEMbI M30ALUN, HE BXOASALLLYO
B 3.1. lonyckaeTca cyMTatb KOMMOHEHTbl M301aunn Kateropun Il KOMNOHeHTamMu usonauun kareropun |
(no ycmoTpeHuio opraHn3artopa ucnbitaHuii). KkomnoHeHTam n3onsauum kateropum Il oTHocaTcs:

a) usonauua nocnegosaTesibHON/NapannonbHON OOMOTKM NPU MCMNONb30BaHWN B YHWBEPCASIbHbIX
o6MOTKax:

b) M30MAUMA MexXAy BCMOMOraTefibHOM W rNaBHOW O0GMOTKAMW MpyY MCNONb30BaHWM B OAHOMA3HbIX
asuratenax. OHa He cunTaeTcs MexaydasHoli nsonauyueid, kakonucaHo s 3.1.1.

MpumeyvyaHne — Ecnm nsonaymsa o6MoTku, COOTBETCTBYOLW AN Bblleyka3aHHbIM NYHKTaM a) uau b) npu cTaH-
AapTHBIX YCNOBUAX 3KCcnnyaTauunm nogeBepraeTca Harpyske, Kak Me)K,quba?aHaﬂ n3onsaunsa, To oHa AO0/1KHa UCNbITbiIBATbCA
KaK KOMMOHEHT Kateropuu |;

C) MeXCnoiHasa N30nsauus: N301ALKA, KOTOpas Haxo4MTCsa MexXAay CoceAHUMU COAMU N30/IMPOBaHHbIX
NpOBO/JOB B OAHO 06MOTKe (04HOW (haze);

d) onneTka v TpybyaTas M3onauns;

€) nasoBble KNNHbA 1 NPOKNAJKN.

MpumeyvyaHune — Ecnv npu ctaHfapTHbIX YCNOBUAX 3KCNyaTauun Ha npoknagky geiicTByeT Harpyska, kak Ha
nasoBble N30/SLMOHHbIE TUN1b3bl, TO OHA [,O0/KHA UCMbITbIBATLCA Kak KOMMOHEHT kaTteropum |

f) KpeneXHble NeHTbl U WHYPbI;

) n30n5uMsa BbIBOAHOIO NPoBoAa.

3.3 OnpepgeneHne KNaccoBOl NAEHTUUYHOCTH

KnaccoBas UAEHTUUYHOCTb BK/OYAET XMMUYECKYIO U (DU3NYECKY0 COCTaBSIIOLWME. XMMUYECKUIA cocTaB
[OJKEH ObITh YCTAHOB/IEH U3 aHANIMTUYECKNX AAHHbIX, HAMPUMEP, HA OCHOBE CMEKTPOCKONUYECKOro aHam3a
(MHgpakpacHoro v T. 4.), 4ONOJIHEHHOTO TEPMOBECOBbLIM aHann3oM, AuddepeHLanbHbIM TEPMUYECKUM
aHann3oM 1 aHanIn3oM aTOMHO abcopbumn.

dusnyeckast UAEHTUUYHOCTb A0/KHA YCTAHABNMBATLCS MEXaHNYECKUMU U 3/IEKTPUYECKAMU UCTIbITAHUS-
MW. COOTBETCTBYHLMMY SAHHOMY KOMMOHEHTY. McnbiTaHUsi MOryT GbITb AOMOMHEHBbI AU depeHLnansHbIM
TEPMUYECKUM aHas/IM30M.

[N HeKkoTOpbIX XapakTepUCTUK, Hanpumep, TaHreHC yrnia AU3/IeKTPUYEeCcKUX NoTepb U ee BesMyMHa,
3aBMUCMMOCTb OT TEMNEPATYPbl MOXET AOMOHATH XMMUUYECKYO U (DU3NYECKYH KapTUHbI.

Ecnun KOMNOHEHT N30/1AUUN N3TOTOBJIEH N3 60/1IEee YEM OAHOTO MaTepuana, Hanpumep, KeeHoro C/1o0Ho-
roMatepvasna, 6UTYMHOro repMeTuKa MM 06MOTOYHOIo NPOBOAA C ABOVHbLIM NOKPbLITUEM, TO K/lTaccoBas UAEH-
TUYHOCTb O/KHA YyCTaHaBNMBATbLCS C yUETOM KaxJoro Marepuana KOMNoHeHTa oTAaenbHo. B cnyyae nutoro
KOMMOHEHTA, OTHOCUTE/IbHbIE KONIMYEeCTBa repMeTUKa 1 NoJIMMEPHOro MaTepuasna Ao/HKHbl 6bITb 04MHAKOBbI B
UCMbITbIBAEMOM M 3TA/IOHHOM MaTepuanax.

2
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4 [okymeHTaumsa

[ns no6bix npegnaraeMblx Ha 3aMeHy MaTepuanoB [o/XHa 6bITb NoNyYeHa cnegytoas Hpopmaums:
a) NoApo6HBIA XMMUYECKNA aHanus;
b) NocTaBLUWK Y permcTpaLoHHbIe AaHHbIE;
C) ToNWuHa;
d) TennocTonkoCcTb MK TeMNepaTypHbIl MHAEKC, COOTBETCTBYIOLWNI CTaHAapTy uan TY. Hanpumep:
1) IEC 60317 nnun TEXHUYECKME YCNOBUSA Ha KOHKPETHbIE TUMbl 0OMOTOYHBIX MPOBOAOB.
2) HOMWHa/IbHOE HanpsXKeHue, BUA UK TUMN 3/1eKTPONpoBoaa.
AHanornyHasa nHopmMauusa Takke TpedyeTcs 419 3TaNIOHHON CUCTEMBI.

5 O6uwme meToabl 3aMeHbI

MeToAbl UCMbITaHWA, KOTOPbIM HEOBX0AUMO CNneAoBaTh AN KaKAOW OTAENbHOW 3aMeHbl, 3aBUCAT OT
cneund kv faHHO 3aMeHbl U NpUBeAeHbI B pasgene 6.

Niobas 3aMeHa B cucteme M3015LMKN [0/KHA KnaccuduumpoBaTbCs kak MeTog 3ameHbl A. B, C nnn D.
Heobxoaumsble warn gna sepudmkaLmm Kaxaoro Metoga npusefeHbl HAXe.

NMpumevyaHune — Metoabl A. B. n C cuntaroTca MMHUManbHbiMy Tpe6oBaHUAMUN. Ha ycMOTpeHne opraHusaTtopa
ncnbliTaHnin, BMecTo meToAoB A. B nan C MOXHO ucnonb3osatb metog D.

- Metog A

Ecnu gaHHble N03BONSAOT UCCNef0oBaTEe N0 YCTAHOBUTL KNACCOBYI0 MAEHTUYHOCTbL B COOTBETCTBUM C 3.3,
TO JaHHbIX ;JOKYMEHTAaLMK, Kak ONMMcaHo B pasgene 4. 4OCTaToOYHO A5 aTTecTauun 3aMmeHbl 6e3 ncnbiTaHus.

- Metog B

3ameHa, TpebytoLian MeTog NCnbITaHWii C repMeTUYHbIM COCYA0M (CM. pasaen 7).

- MeTtopge

3ameHa, Tpebylowas OAHOW NporpaMmbl HarpeBa C WCMOMNb30BaHWMEM, HanpuMmep, MWCMbITaHUS ¢
Mogenbto, BbibpaHHoli 13 IEC 60034-18-21.

- Metog D

3ameHa, Tpebylowaa NOMHOrO TpPexTemnepaTypHOro MeTofa WcnbiTaHuii B cooTBeTcTBuM c IEC
60034-18-21.

3aMeHbl 0C06bIX KOMMOHEHTOB OTHOCATCS K OAHOI 13 BbileyKa3aHHbIX kaTeropuii B pasgene 6.

6 KaTteropusa 3ameHbl KOMNOHeEHTa

6.1 3ameHa KOMNOHeHTa Kateropum |

6.1.1 MexpgycasHas n3o0nauua n kopnycHasa n3onsauus

6.1.1.1 WpaeHTu4HbIl Knacc, ToNWMHA Takas Xe uim 6onblue

MpumeHseTca meTog A.

6.1.1.2 VAaeHTU4HbIl Knacc, ToNWMHA MeHbLUE

MpumeHsetca metop C.

6.1.1.3 Pa3sHble Knaccbl UEHTUYHOCTH

MpumeHsaeTca metog D.

6.1.2 MexayBuTKkoBas n3onaumsa (M3015L1M8 NPOBOAHNKA) HANpPUMep, 06MOTOUYHbIV MPOBOA,

6.1.2.1 HecBapHble cOegHEHNS NPOBOAOB

a) Ecnu nsonaumoHHoe NokpbITMe 3amMellarollero matepuana B o6wWwem NAEHTUYHO UCXOAHOMY, 1 ecnn
OHO COOTBETCTBYET TOW Xe yacTu IEC 60317 nnm 60nee BbICOKOMY Knaccy HarpeBoCTONKOCTH, TO:

npuMeHsieTca metogA.

b) [N5 NpoYnx 3ameH:

npumMmeHsetca metog, D.

6.1.2.2 CBapHble cOelHeHUA NpoBoAa

a) Ecnu u3onsiuMoHHOe MOoKpbITME 3aMellalolLero MaTepuana 1 Cnoil cBapkv B O6LEM WMAEHTUYHbI
MCXOLHOMY, M €C/IM OHO COOTBETCTBYET Tovi e yacTn IEC 60317 nnmn 6onee BbICOKOMY KNaccy HarpeBoCTOKoC-
TW. TO:

npuMeHsieTca metog A.

b) Ecnun cBapHble COeMHEHNS NPOBOJA He YA0BNETBOPSAIOT YC/I0BUIO Nepeyncnenmns a) 6.1.2.2:

npumeHseTca metof D.
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6.1.2.3 ANOMUHMEBbLIV NPOBOA BMECTO MELHOTO

B cnyyae ecnu pesynbTaTtbl UCMbITAHUIA HA CTapeHME NPU HarpeBe CUCTEMbI U30MSALMK, COAEepXaLleil
MeaHbI1 0OMOTOUYHbIA NPOBOJ, COOTBETCTBYIOT XapakTepuUCTKam B APYrnX acnekTax UAeHTUYHOW CUCTEMbI C
a/IlOMVHMEBLIM NPOBOAOM, TorAa A5 knaccudmkauum 3ameHsl Me4HOro NpoBoAa Ha aNtoMUHUEBBIN C Taknm
e KNaccoM UAEHTUUYHOCTMN N30ALMM U TaKUM Xe unu 60s1ee BbICOKUM TeMnepaTypHbIM NHAEKCOM:

npvMeHsieTca meTog A.

MpumeuyaHune — Pe3ynbTaTbl UCMNbITAHWUI HA CTAPEHME NPU HATPEBE CUCTEMbI U30/ALMM, COAEpXaLL el antomm-
HUEBbIi 06MOTOUHbLI NPOBOA, COOTBETCTBYIOT XapakTEPUCTUKAM B PYrNX acnekTax MAeHTUYHON CUCTEMbI C MEAHbIM NPO-
BOAOM.

6.1.2.4 BHeLlwHWiA cnoii n3onsaumm nposoga

Ecnn eguHCTBEHHbIM M3MeHeHWemM B OOMOTOYHOM NpoBoAe SABNSeTCA fo6aBneHne Wnn U3MeHeHue
BHELLIHero cnos U30MALun NnoBepx aTTecToBaHHOro 6a30BOro c/os:

npumMeHsieTca metog B vnm C.

6.1.3 TlMponuTKa 3/1eKTPON30NALNOHHBIM JTAKOM UM KOMNAayHAOM

TemnepaTypHble MHAEKCHI U 3amMellaloLLero 3/1eKTPOM30NALUNOHHOIO f1aka, U 3/1eKTPOU30SALMOHHOIO
Naka B aTTecToBaHHOl cucTeMe A0/DKHbI ONpeAensATbCsa NyTeM aHanmsa npeAocTaB/eHHbIX MPOM3BOANTENEM
[l@aHHbIX TEPMUYECKOTO CTAPEHNSA 3N1eKTPON30NSALMOHHOIO Naka AN1a NCNbITaHWi, ykazaHHbIX B Tabnuue 1.

Ta6nuuya 1— MeToAbl UCNbITAHWII HA CTapeHUe Npu HarpeBe AN 3MEKTPOU3ONALMOHHOTO flaka
MeTog, ncnbiTaHuii 0O603HayeHune IEC

BuHTOBas kaTtylka IEC 61033*
IEC 60216 c nCNONb30BaHMEM UCMbITAHUA BUHTOBOW KaTyL KN B COOT-
BeTcTBUM ¢ IEC 61033 B KayecTBe AMArHOCTUYECKUX UCMbITAHUNR

BuTble napbl, MOKPbITble W30/ALNOH- IEC 60172
HbIM Nakom

* TemnepaTypHblii NHAEKC oNpeaensieTcs Ha OCHOBE KOHEYHOW Toukn 22 N.

CnepyeT BbINOMHUTL 06a UCMbITAHNA U CPaBHWUBATL JaHHbIe TOIbKO NPV OAHOM M TOM Xe UCMbITaHUN.

6.1.3.1 3ameHa 3/1eKTPOU30ALMOHHOTO Nlaka NakoM C paBHbIM MK 6o/lee BbICOKUM TeMNepaTypHbIM
WHIEKCOM.

TemnepaTtypHblil UHOEKC 3N1EKTPON30NALMOHHOIO Naka cregyeT onpefensaTb B COOTBETCTBMM € 6.1.3.
MpumeHsaetca metoa B unm C.

6.1.3.2 3ameHa 3/1eKTPOU30NALNOHHOIO Naka S1akoM C OAHUM UM 060UMK TeMnepaTypHbIMU HAEKca-
MV He 60/1ee YeM Ha OAVH TeMnepaTypHbIli UHAEKC HUXE.

TemnepaTypHbIi UHAEKC 3N1EeKTPON30NSALMOHHOIO Naka cneayeT onpefensatb B cOOTBETCTBMU € 6.1.3.
MpumeHsieTca nn6o metog C, nnbo meToA B natoc ncnbiTaHne 06MOTOYHOMO MPOBOAA U3 BUTOW Napbl, NOKPbI-
TOW 31eKTPOUN30SALMOHHBIM 1akom (B cooTBeTCTBUM € IEC 60172). KOTOPbI BOCHOBHOM WAEHTUYEH UCNOJb30-
BaHHOMY B cUCTeMe K30M1AuMK. TemnepaTypHblii MHAEKC BUTOW Mapbl, MOKPLITOW 3/1€KTPON30ALMOHHBIM
nakoM, onpejeneHHblil B X04e UCNbITaHWs Ha CTapeHne, He foMKeH GbITb HUXE, YeM MHAEKC 06MOTOUYHOr0 Npo-
BO/a, He NMOKPbITOro 3/1EKTPOU30NALMOHHBIM akom. Oba TemnepaTypHbIX MHAEKCA [O0/MKHbI OCHOBbIBATLCA HA
ncnblTaHum ganTenbHocTbio 20000 u.

6.1.3.3 3ameHa 3N1eKTPOU30SLNOHHOIO /laka 1akoM C O4HUM UAn 060MMK TeMnepaTypHbIMU MHAEKCA-
My 6onee YeM Ha O MH TeMnepaTypHbI MHAEKC HUXeE.

TemnepaTypHbIli UHAEKC 3N1EKTPON30NALMOHHOIO Naka creayeT onpefensaTb B COOTBETCTBMM C 6.1.3.
MpumeHsietca metog D.

6.1.4 TlepmeTuk

6.1.4.1 Takoi xe knacc NAEeHTUYHOCTH.

MpumeHsaeTca meTtog A.

6.1.4.2 PasHble knaccbl MAEHTUYHOCTIN

MpumeHsieTcs metog D.

6.2 3amMeHa KOMnoHeHTa Kateropuu |l

6.2.1 3ameHa TakuM Xe Knaccom UAeHTUYHOCTK
CM. NYHKT 3.3 AN onpefesieHnst KnaccoBOW MAEHTUYHOCTH.
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Ecnu maTepuan gnsa 3aMeHbl UMeeT Takol Xe Knacc NAeHTUYHOCTU:
npumeHseTcsa metogA.

6.2.2 3ameHa c pasHbiMU KlaccamMy MOEHTUYHOCTKN
MpumeHseTca metog Bunn C.

7 MeTop NCNbITAHWI C repmeTnyHbiM COCyaoM

7.1 O6uwue nonoxeHuns

[aHHbI MeToa 0THOCMTCSA K 3aMeHe o meToay B.

O6pasLbl BUTOI Napbl 06MOTOYHOIO NPOBOAA NOAroTaBNMBalTCs B cooTBeTCTBUM ¢ IEC60172. OHM fon-
XHbI 6bITb NOABEPrHYTbI METOAY UCMbITAHWI C FEPMETUYHBIM COCYA0M, ONUCAHHOMY B 7.2—7.7. @ 3aTEM UCTbI-
TaHMWI Ha 3NEKTPUYECKUII Npo6OIA BUTON Napbl (CM. MYHKT 7.8).

OTpaenbHble 3Ta/IOHHbIE U 3aMeLlaloLLie KOMNOHEHTbI A5 FTePMETUYHbIX COCYA0B A0/MKHbI 6bITb NOATO-
TOBJIEHbI. KAK ONMcaHo B 7.3.

Ecnu maTtepuan gns 3ameHbl He MOXeT OGbiTb aTTECTOBAH yKa3aHHbIMW UCMbITAHUSIMU, TO MOXET ObITb
NpYMEeHEeH MeToA NCNbITaHWiA, onpeAeneHHblli BMeToaax C unu Dpasgena 5. BaToM criyyae nocnegHuii MeTos
MMeeT npeanoyTeHve.

7.2 VicnbiTaTenbHada annapartypa

WcnbiTaTenbHast annapatypa Ao/hKHA ObITb CeyoLLeid:
a) Tepmolukady, CMOCo6HbIV NogaepXxuBaTh TeMnepartypy fo (105 £2) “C;
b) CTeKIsiHHble cocyabl 06bemMom He 601ee 900 M n A4ANHON He meHee 300 MMm.
Hwxe onuvcebiBaloTCA ABa 06LWMUX TUNa:
1) npeanoyTUTENbHbI OT(h/IAaHLOBaHHbIE BbICOKOTEMMEPATYpPHbIE CTEK/ISIHHbIE TPYOKM, paccumTaH-
Hble Ha repmeTn3aunio MeTal/IMyeckKMMmn KobLaMmy 1 MpokiagKkamMu:
2) cTeKknsHHbIE COCY/bl, KOTOPbIE MOTYT 6bITb 3aniaB/ieHbl NOcNe NOMELLEHNA B HUX BCEX MaTepua-
7I0B. IBNSATCSA NpUEMNIEMON anbTepHaTUBOM;
C) MaTepvian Ans NPOKNajoK AN1S BbICOKOTEMNEPATYPHbIX CTEK/SHHbIX TPy6OK — rekcadpTropnponu-
neH-BuHMAngeHTOpUA.
[nsa cuctembl, paccumTaHHol Ha TemnepaTypy 155 °C unm Bbille, MOXHO MCMNOb30BaThk (DTOPOYr1epos,
ctanb TFE nnn FEP.
CneayeTt NpyMeHATb AMHAMOMETPUYECKUI TaeyHblii KoY, paccuMTaHHbIli Ha MakcMMasibHoe ycuive
11.3 Hwm.
7.3 MoprotoBka 06pasyoB
O6pasLbl 415 KaxX40ro cocya A0/HKHbI BKIoYaTh B cebs cnegylollee:
a) o6pa3subl 06MOTOYHOro NpoBoaa.
BuTtble napbl, NOAroTOBNEHHbIE U UCNbITAHHbIE B COOTBETCTBMM C |IEC 60172.

MpumeyvyaHune — OBMOTOYHbLIA NPOBOA M3 BOSOKHUCTOrO BellecTBa A WUCNbITAHUA AO/KEH UMETb ANNHY
230 MM a BbINPAM/IEHHOM COCTOSIHUK.

B Kkax[o0i aTaNoOHHOWN 1 UCMbITATEeNbHON rpynne A0/MKHO OLeHMBaTbCA He MeHee NATM 06pasLos 06Mo-
TOYHOrO NPOBOAA.

b) O6pasLbl KOMMIOHEHTA U30ALMM

Takne KOMNOHEHTbI, Kak NPONUTKAa 3/1eKTPOM30NALMOHHBIM 1aKoM, Kabe bHbI BbIBOA, Na3. MeXC/10nHas
UM KOPNyCHas U30Nsuus, CoOeANHUTENbHbIV WHYP AN NeHTa, TPYOKN A0MKHbI UMEeTb He MeHee 645 mm2nno-
Laay NoBepxXHOCTN ANA N06bIX IMCTOBLIX MaTepnanos, ANnHy 25,4 MM AN BbIBOAHOIO NPoBoAa, ONAeTKN 1
KpenexHbIX LWHYpoB 1 06bem 800 MM3A15 KOMNAayHA0B 1 repMeTUKoB. Ecin B cucTteMe Mcnonb3yeTcs NponuT-
Ka 3/1eKTPOU30ISALMOHHBLIM JTaKOM, OHa [Jo/KHa 6bITb HaHeceHa Ha 06pasLbl 06MOTOYHOIO NPOBO/a B COOTBE-
TCTBWMW C TEXHUYECKMMUN TPE6OBAHNAMN NPON3BOANTENS.

7.4 Copepxumoe cocyoB
Cofepxmmoe cocy0B JO/IKHO 6bITb C/iey LM,
a) OTanoHHbIN cocyn

Cocyz AO/MKEH COAepXaTb TOJIbKO Te MaTepuasbl, KOTOpble BXOAAT B COCTaB OPUTMHABHON CUCTEMBI
usonayuu.
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b) Cocya c KOMNOHEHTOM /151 3aMEHbI

Kaxaplii cocyf, C KOMNOHEHTOM /151 3aMeHbI JO/KEH COAepXaTb MaTepuasibl 415 3aMeHbl, BKIloUas Bce
mMaTepuasbl U U3SMEHEHWsI, MPUCYTCTBYIOLLME B CUCTEME U30/ALMM, KOTOPbIE MOTYT NCMO/b30BAThLCS B Kavec-
TBE MaTepuasnoB A/s 3aMeHbl. AflbTepHaTWBHbIE MaTepuasbl, KOTOpPble 06bIYHO HE UCMOML3YITCS WU He
MOTyT WCMO/MIb30BaTbCA B COYETAHWUU APYT C APYrOM, HanpUMep, anbTepHATUBHbIE 3/1eKTPON30NALNOHHbIE
NaKW, JO/MKHbI UCTbITLIBATLCS B OTAE/bHbIX COCYAaX B COOTBETCTBMU C NPUBEAEHHLIMY Bbille ONUCAHWSIMU.
Cofepxnmoe COCY/0B NS OLLEHKU HOBbIX UMM 3aMELLAOLLMX KOMIOHEHTOB [JO/HKHO COAepXaTb BCe BO3MOX-
Hble KOMGVHALMM MaTepVanoB, KOTOPbIE MOTYT UCMO/Ib30BAaTLCA B CUCTEME U30MISALNN.

7.5 MoparoToBKa cocynoB

MoAroToBka COCyA0B A0/MKHA ObITb CReayioLLei:

a) cocyfbl AO/MKHbI 6bITb HANOsIHEHbI AW hEeKTUBHLIM pacTBOpPUTENIEM, HaMpUMep, aLeToOHOM, Ha 24 4
UNn fonblie, Kak cnegyeT O4ULLeHbl MO MM CPEACTBOM W LLLETKOW ¥ TLaTeNbHO CNOMOCHYTbI: ABaXAbl B TeX-
HWYecKoii Boge, 3aTeM B ANCTUNIMPOBAHHON BOAE, 3/10TOM BbICYLUEHbI;

b) cocyfabl, NPOKNaAKKM, KpaHbl, raikv 1 60NTbl AO/KHbI 6bITh BblAepXaHbl B TepMoLLKady B TeyeHne 14
npu temnepartype (105 +2) °C. a 3aTeM BblHYTbl U OXN1aXAEHbl eCTECTBEHHLIM 06Pa30M.

C) BUWTblE Napbl NPOBOAA AO/KHbI 6bITb NOATOTOB/EHBI B COOTBETCTBUM CNepeyncneHmema) 7.3 unpose-
peHbl 3N1eKTPUYecKUm ncnoliTaHnem B cootTeeTcTBum ¢ IEC 60172 o nomeLeHns B cocybl. 3aTem maTtepuasbl
KOMMOHEHTOB U30M1ALMK cliefyeT NOMeCTUTb B COCY/bl, N0 BO3MOXHOCTN n36eras KoHTakTa c npoBOLOM, YTOObI
He 3arpsa3HUTL ero nepes nepmoaom ctapeHns. OTKpbITble CTEKIAHHbIE COCY bl HEO6X0AMMO 3aKPbITh C OAHOI0
KOHLa nepef HanosiHeHnem;

d) nocne HanosHeHUsi COCy0B, COCYAbl, MPOKNAAKN, KpaHbl raiku n 601Tbl AO/MKHbI 6bITh BbICYLIEHbI B
TepMollkady B TeyeHue 14 npu Temnepatype 105 °C. Ecnm ucnosnb3yoTcs OTKPbITble CTEKISAHHbIE COCYAbl,
Temnepartypa Tepmolukada gomkHa 6biTb 135 BC. MaTepuan, HegocTaTo4yHO Nnpocoxwwnii npu 105 °C. gomkeH
6bITb BbICYLUEH B Te4eHne 14 BTepmMoLLkady npy Harpy304Hoi TemnepaType CUCTEMbI Nepes NoMeLLEHNEM B
cocyAbl. BoNTbl, HUTKM Pe3bObl 1 HMKHAA YaCTb FONOBKW AO/MKHbI GbITb CIerka NOKPbITbl CUTMKOHOBOW CMa3Koi
[0 nomeLLeHns BTepMoLLKad), M3TV YacTu He AO/KHbI KOHTaKTMpOBaTh C MaTepunasioM NPoKI1agoK n Tpybkamu:

e) cpasynocse UsbAaTusa 3 TepmMolukada, NPoknaaKkm 1 3aXK1uMbl fOMHKHbI 6bITb YCTAHOBIEHBI HA COCYAb.
Mpy aTom cnegyeT MCNONb30BaTh 3alUTHbIE NepyaTku, Uan Xe KOoHel, cocyda fo/MKeH ObiTb repMeTUyHO
3aKpbIT. [py MCNONb30BaHUN OTKPbITbIX CTEKNSAHHBLIX COCYA0B, OTKPbITbIE KOHLbI fO/MKHbI BbITb repMETUYHO
3aKpbIThI;

f) kaxgblli 60NT AOMKEH ObITb 3aTAHYT NO YACOBOI CTpesike ¢ MHTepBanamu 0.5 Hv 4o Tex nop. noka He
6yaeT 4OCTUTHYTO 3HayeHue 3,5 Hw;

[) ecnu ucnosb3yemble COCyAbl HE CTEKAHHbIE C OTKPbITbIM KOHLOM, TO COGPaHHbIli 06beKT cnegyeT
cpasy nepeBepHyTb B ropsueli Boge BO M3bexaHue nonomku. O6GBLEKT [O/KEH ocTaBaTbCA B BOAE He
MeHee 5 MuH. OxnaxeHune co3gaeT Bakyym B cocyfie, Mo3aTOMy Mpu HapyLleHun repmeTusaumm soga oyaet
BCacblBaTbCA. ECNMN NCNOMb3YIOTCA OTKPbITbIE CTEKNSAHHbIE COCY/bl, KaXAbIA U3 HAX CrefyeT BEPHYTb B Tep-
MoLLKadd, KOTOPbI 3aTeM BbIK/TYAT U 0OXUAAIT OXNaXAEHNA A0 KOMHATHOM TemnepaTtypbl;

h) cocygbl cnefyeT BblHyTb, OCTaBUTb OXN@X4aTbCA A0 KOMHATHON TemnepaTypbl ¥ MPOBEPUTL Ha BO3-
MOXHYI0 pasrepmeTun3aiuio, 0 Yem 6yieT CBUAETENbCTBOBATL HA/IMUME BNarn Ha BHYTPEHHE CTEHKe CoCyAa;

I) 4NSA uMkna TepMMYeckoli Harpysku npefBapuTenbHO HACTPOEHHbI TepMolukad (CM. 7.6) fo/mKeH
6bITb BbIK/TIOYEH W OCTaB/IeH OCTbIBaTb [0 KOMHATHON TemnepaTypbl 40 NOMELLEHUS B HEro cocygos. Mocne
BK/IIOUYEHUS HEOCTbIBLUWIA LKA He cneayeT OTKPbIBaTb, Tak KaKTeNI0BoM yaap B pe3yibTarte OTKPbITUA MOXET
NMPMBECTU K NOSIOMKE COCY/I0B.

7.6 Tepmuueckasa Harpyska

O6pasubl A0MKHBI 6bITb BblgepxXaHbl 336 4 (14 gHell) Npu TemnepaTtype, paBHO pacyeTHOl Ans knacca
cuctembl natoc 25 ' C; HanpuMep, Temnepatypa ans knacca 130 6yget 155 °C.

7.7 Mpouepypa oTKPbITUA

Mocne BbIAEPXKM, Kak ONMMCcaHo B MyHKTe 7.6, TepMoLuKad f0/KeH OCTbITh 0 KOMHATHOI TemnepaTypbl
[10 U3BNeYEHNs cocyioB. Ecnun oueHka 06pasLioB 3a4epXNBaETCS, COCY/bl AO/MKHbI OCTABATLCS 3aKPbITbIMU,
0/IHaKO OL|eHKa He I0/HKHa 3a[,ePXKMBATLCSA HA CPOK, NPEBbILWALWNI TPU AHA. 3aTeM cocybl CeayeT OTKPbITh.
O6pasLibl BUTbIX Nap crieayeT BbiHYTh U3 COCYA0B U TLLATENbHO Pa3fefinTb, YTO6bl CHA3UTb BEPOSITHOCTb MEXa-
HUYECKUX NOBPEXAEHNI.

7.8 OueHka o6pasLoB

O6pa3sLibl 06MOTOUYHOrO NPOBOAA OLEHUBAKOT C/IEAYIOLLMM 06PA30M.
Ha BWTble napbl JOMKHO NojaBaTbCA HaNpshXeHve Ao nNpo6osi, yBenuunBasich o 500 B/c. Pe3ynbTatsl
UCMbITaHNsl 06PA3LL0B A4/151 3aMEHbI Y 3TANIOHHLIX 06pa3L,0B HAL0CPaBHUTL. J1l060€e 0TAENbHOE 3HAUeHUEe HUXE,

6
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yem 2500 B, 50/60 'y nepemMeHHOro Toka O3HayaeT oTpuuaTesbHble pe3ynbTaTbl UCTbITaHWi Ana Habopa
o6pasLoB.

MpoBOA C BOMIOKHUCTBIM NMOKPbITUEM AO/HKEH UCMbIThIBATLCA NOAaYei HanpPsHXeHNA MeXAY NPOBOAHUKOM
1 MeTannnyeckoli oonbroin, 06MoTaHHO BOKPYT CpeAHel YacTu BbINPAMIEHHOTO NPOBOAA.

7.9 TpeboBaHusa

MaTepuan Ans 3aMeHbl LO/IKEH CHUTATbCA COBMECTUMbIM M aTTECTOBAHHbLIM /191 UCNOJ/Ib30BaHNA B AaH-
Holi cucteme n3ondaunn, ecnn cpeaHAaa anekTpuyeckasd NpPoYHOCTb BUTHIX Nap 3amMelaruwero KOMnoHeHTa
cocTtaBnseT He MeHee 50 % MPOYHOCTN 3Ta/IOHHbLIX BUTbIX Nap.

MpumevyaHune — Kputepuit 50 % cumtaeTtcs afjekBaTHbIM, Tak kak Be/finynHa Npo6UBHOrO HaNpPsAXeHUs pesko
najaeT Npu HaU4YMM HECOBMECTUMOCTU MaTepnanos B CUCTEME.

PucyHok 1— WcnbiTaTenbHas annapartypa
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Mpunoxexnune JA
(cnpaBo4HoOe)

CBefileHns 0 COOTBETCTBUU MEXIOCYyLapCTBEHHbIX CTaH4apPTOB
CCbI/TIOYHbIM MeXAYHapOoAHbIM cTaHAapTam

Ta6nunuye [AL

O603HayYeHne 1 HaMeHoBaHNe CCbITIOYHOTO CTeneHb O603HaueHne 1 HaMMeHoBaH1e COOTBETCTBYHOLLErO

MeXAyHapoaHoro craHaapTa COOTBETCTBUSA MEXroCyAapCTBEHHONO CTaHAapTa

IEC 60034-18-21:1992 MalwwuHbl 3neKkTpuyec- HoT FOCT IEC 60034-18-21—2014 MawuHbl

Kkne Bpaulatoumecas — Yactb 18. dyHKUMOHANb- afiekTpuyeckme Bpauiatwumecs. Yactb 18-21.

Has oueHka cucTem wusonauun — Pasgen 21. OueHka (yHKUMOHaNbHbLIX NokasaTenell cuctem

MeToAuKM ucnbiTaHWin 06MOTOK M3 HaMOTaHHON nsonauuun. Metoabl UcnbiTaHWin 06MOTOK M3 06MO-

npoBO/IOKM — OLEeHKa TENMOBbIX XapakTepucTuK n TOYHOrO0 M30/UpPOBaHHOro nposoga. OueHka Ten-
Kknaccuukayns NOBbIX XapaKTepucTuK u knaccudukaymns

IEC 60172:1987 MNpoBofa 06MOTOYHbIE 3aMa- —
nupoBaHHble. MeToAbl UCNbITAHWIE No onpegene-
HUIO TemnepaTypHOro nHAeKkca

IEC 60216 Matepuanbl 31eKTPOU30NALNOH- —
Hble. PyKOBO/ACTBO MO onpejeneHnto TennocToii-
KOCTHN

IEC 60317 TexHuyeckue ycroBua Ha KOHKpeT- — .
Hble TUMNbl 06MOTOYHbLIX NPOBO/OB

IEC 61033.1991 MeTogbl ucnbiTaHuii ans —
onpeaeneHus cunbl CUEenseHns NponuMTOYHbIX Be-
WecTB C NOANOXKON aManupoBaHHbIX NPOBOAOB

* COOTBETCTBYIOL NI MEXIOCYAAaPCTBEHHbIW CTaHAAPT OTCYTCTBYET. [l0 €10 YyTBEPXAEHUS PEKOMEHAYETCA UCMONb-
30BaTh NEPEBOJ Ha PYCCKUIi A3bIK AHHOTO MEXAYHAPOAHOTO cTaHaapTa. MepeBos 4aHHOro MEX/AYHapO4HOIO cTaHgap-
Ta HaxoauTcs B ®efepasbHOM MHMOPMALMOHHOM (DOHAE TEXHUYECKNX PErl1aMeHTOB W CTaH4apToB.

NMprumMmeuyaHne — B HacTosiwei Tabnuue UCNoNbL30BaHO caeayloliee yc/0BHOe 0603HaYeHne CTeneHn cooT-
BETCTBUSA CTaHAApPTOB:
- IOT — naeHTUYHbIE CTaH4APThHI.
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