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MNpeancnoBue

Llenu, ocHoBHbIe MPUHLMNBI 1 OCHOBHOW NOPSAOK NpoBeAeHUs paboT No MeXrocyaapCTBEHHOW cTaH-
Aaptusauumn yctaHosneHel FTOCT 1.0—92 «MexrocygapctBeHHas cucteMa craHgapTusaumn. OCHOBHEIe
nonoxenuna» n FOCT 1.2—2009 «MexrocygapcTBeHHas cuctemMa ctaHgapTusaunn. CTaHgapTel MexXrocy-
AapcTBeHHble, NpaBuia 1 pekoMeHgaunm No MexXrocyaapcTBEHHOM cTaHaapTusaumu. Mpasuna paspaboTkuy,
MPUHATUA, TPUMEHeHUs1, OGHOBNEHUS U OTMEHbI»

CBeaeHuWs o cTaHpapTe

1 NMOArOTOBIEH $egepanbHblM rocynapcTBEHHBIM YHUTAPHBIM NpeanpuaTneM «Bcepoccuickuin
HayJHO-UCCreJoBaTelbCKUA  UHCTUTYT  cTaHaapTM3auMM U cepTUdUKauMm B MaluMHOCTPOEHUU»
(BHWMHMALLI) Ha ocHoBe COBCTBEHHOrO ayTEeHTUYHOIO NepeBoaa Ha PYCCKUIA A3bIK MeXayHapoaHOro CTaH-
[AapTa, ykasaHHOro B nyHkTe 5

2 BHECEH ®egeparnbHblM areHTCTBOM MO TeXHUYeckoMy perynmpoBaHuic u metponorumn (Pocctan-
AapT)

3 MPUHAT MexrocyaapCTBEHHbIM COBETOM M0 CTaHAapTU3aLUMu, MeTponorum u ceptudukaumm (npo-
Tokon oT 14 Hosi6ps1 2014 . Ne 72-I1)

3a npuHaTUe NporonocoBanu:

KpaTkoe HaumeHoBaHue CTpaHbl Kon ctpaHbl CokpalleHHoe HauMeHOBaHWe HaLUUOHaNbHOTO opraHa

no MK (UCO 3166) 004—97 | no MK (MCO 3166) 004—97 no craHgapTM3auuu

AsepbangxaH AZ AscTangapt

ApMeHus AM MwuH3koHOMUKM Pecny6nuku Apmenuns

Benapycb BY loccTangapt Pecnybnvkm benapycb

Kupruswms KG KblpreiactangapT

Monpgosa MD MonagoBa-Ctangapt

Poccusn RU Poccrangapt

TamKukncTaH TJ TapKukcTaHaapT

4 Tpukazom PefepanbHOro areHTCTBa Mo TEXHUYECKOMY pPeryfiupoBaHnio U MeTposnorum ot 25 mas
2015 r. Ne 409-ct mexrocygapcteeHHbIn ctaHgapT TOCT IEC 60034-18-22—2014 BeeaeH B AeicTBue B
KadecTBe HalLMoHansHoro ctaHgapta Poccuiickon depgepaummc 1 Mapta 2016 .

5 Hacroswui ctaHgapT ugeHTudeH mexayHapogHomy ctaHgapty |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 (MaLunHel anekTpudec-
kue BpaLLatowmecs. Hactb 18-22. dyHKLMOHaNbHas oLeHKa cucTem nsonaumn. Metoamkm ncnbitaHuin obmoTok
13 HamMoTaHHOW NPoBOoNokU. Knaccudpmkauus UaMeHeHWin U 3ameH KOMNOHEHTOB N3oNALMUn).

MexayHapoaHbli cTaHaapT paspaboTaH TeXHUYeCcKMM KOMUTETOM no cTaHAapTusaumm TC 2 «Bpauwato-
LWMecs MaLnHbl» MexayHapoaHoi anekTpoTexHudeckoi kommuceun (IEC).

MepeBog ¢ aHrNMINCKOro A3kbIka (en).

OdmumnanbHble ak3eMnaspbl MeXxayHapoaHoro cTaHgapTa, Ha OCHOBE KOTOPOro MoAroToBNEH HacTos-
LLIMIA MeXTrocyAapCTBEHHbIA CTaHAaPT, U MeXAyHapoAHbIX CTaHAAPTOB, Ha KOTOPbIe AaHbl CChINKW, UMEIOTCA B
denepanbHOM areHTCTBE Mo TEXHUYECKOMY PEryMpoBaHuio M METPOSIOrun.

CBef1eHUs1 0 COOTBETCTBNM MEXIOCYyAapCTBEHHbIX CTaHAapTOB CCbIMIOYHBIM MeXAyHapoAHbIM CTaHAap-
TaMm npuBeaeHb! B AONONHUTENBHOM npunoxeHni JA.

CTteneHb cOOTBETCTBUA — naeHTUYHasA (IDT)

6 BBEJEH BMNEPBbIE
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UHpopmayus o6 usmeHeHUsIX K HacmosiuweMmy cmaHOapmy rybriukyemcs e exxe200HOM UHbOopMayUOH-
HOM yKa3zamerne «HauyuoHanbHbie cmaHdapmebi» (Mo cocmosiHuio Ha 1 siHeapsi mekyuje2o 200a), a mexkcm
U3MeHeHUU U rornpasoK — 8 €XeMEeCsIYHOM UH(hOPpMaUUOHHOM yKkazamerne «HayuoHansHble cmaHlapmaiy.
B cniyyae nepecmompa (3amMeHbl) Uil omMeHbl Hacmosiu,ee2o cmaHOapma coomeemcemsyroujee yeedomiie-
Hue bydem onybriuKko8aHoO 8 eXeMeCsI4YHOM UHGOpMaUUOHHOM yKazameile «HaluoHaibHbie cmaHdapmbi».
Coomeemcmesyrowjasi UHopmayusi, ysedoMieHUe U meKCmbl pasMelyaromesi makxke 8 UHGopMayuoHHoOU
cucmeme obujeeo rnonb3o8aHus — Ha oguyuansHoM calime @edepalsibHO20 azeHmMcmea o MexHU4eCKoMy
peaynuposaHuro U Memporoauu 8 cemu lHmepHem

© CtaHgapTuHdopmM, 2015

B Poccuiickoin enepaunm HacToALWMIN cTaHaAapT He MOXKeT ObITb MONTHOCTLO UMK YacTUYHO BOCNPOU3Be-
O€H, TUPaXXnMpoBaH 1 pacnpocTpaHeH B KadecTse oduumansHoro 3gaHns 6es paspelueHus degepansHoro
areHTCTBa Mo TeXHUYECKOMY PeryrimpoBaHuio U MeTponorim
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BBegeHue

IEC 60034-18-1ycTaHaBnueaet obLymne TpeboBaHUs ANs OLEHKU U Knaccudgmkalmm CUCTeEM N30NALLUMK,
NCMONb3YIOLWNXCS B 3MEKTPUYECKUX BpalLaloWwmnxcsa MawmHax. Ecnu metoabl, yCcTaHOBMEHHbIE B HACTOSLLEM
CTaHgapTe He npegycMaTpuBalroT WHOro, crnedyeT PyKOBOACTBOBATbCH MOSIOKEHUSMW cTaHgapTta
IEC 60034-18-1.

IEC 60034-18-21 ycTaHaBNMBaeT OLEHKY TEMNMNOBLIX XapaKkTepucTuk 1 knaccudukaLmo cuctemM n3ons-
Lmmn Ans 06MOTOK U3 0OMOTOYHOTO N3ONMPOBAHHOMO MPOBOAA, B COOTBETCTBUM CO CTaHAAPTHLIMU MeToAamu,
onncaHHbIMK B NyHkTe 5.3.2.1 IEC 60034-18-1.

HacToswmin ctaHgapT ycTaHaBnueaeT TpeboBaHMsA K npouedypaM BepuduMKauum pesynbTaToB BO3-
AeNCTBUSA U3MEHEHUIN B cMcTeMax M3onsaumMmn obMoToK N3 06MOTOUYHOTO U30MMPOBAHHOIO NMPOBOAA, YKasaHHbIX
B NyHkTe 5.3.2.2 IEC 60034-18-1.
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M E XTOGCVYOAPG CTU BETUHH HUB H CTAHQBAAPT

MALUUHBI ANEKTPUYECKMUE BPALLAKLUMECA
YacTb 18-22

OueHKa (pyHKUUOHANBHLIX NOKasaTenen cMCTEM U3ONALMN.
MeToAMKM UCNLITaHMI OBMOTOK M3 OGMOTOYHOrO M30/TUPOBAHHOTO NPOBOAA.
Knaccudukaums nuameHeHuin npy 3ameHe KOMMOHEHTOB U30NALMUM

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

Darta BBegeHna — 2016—03—01

1 O6nacTb NpMMeHeHus

HacTtosawmin cTaHgapT pacnpocTpaHaeTcs Ha BpallaoLecs arekTpudeckne MallumHbl M ycTaHasnnsaeT
TpeboBaHWst K METOAAM UCMbITAHUA 4115 OLLEHKN TENNOBBLIX XapaKTepPUCTUK U KnaccuukaLmm USMEeHEH U npu
3aMeHe KOMMOHEHTOB U30JTISLIMM B CUCTEMAX U3ONSILIMU, UCMOMb3YEMbIX UM NpeanaraeMbIX K UCNIONb30BaHNIO
B aTTECTOBaHHbIX CUCTEMaX U30MALMN 0BMOTOK 3 0GMOTOYHOrO U3ONMPOBAHHOMO NpoBoaa. aHHble MeToAbl
NCMbITAHUN SABNSIIOTCA CPABHUTENbHBIMA, TO €CTh 3KCMyaTalnoHHbIe XapaKTepUCTUKN UCTILITbIBAaEMOR cucTe-
Mbl CPaBHMUBAOTCA C XapaKTepUCTUKaMM 3TaNOHHOM CUCTEMBI, KOTopas 6bina paHee aTTecToBaHa B pesysbTa-
Te paboynx UcnbiTaHWiA UK Bbina oueHeHa No OAHOMY M3 MeToAoB, yKasaHHbix B IEC 60034-18-21, n ans
KOTOPOW NpeanonaraeTcs 3ameHa KOMMOHEHTOB U30SSILIUN.

2 HopmaTuBHLIEe CCbISIKM

Ons npumeHeHNs HacTosLero ctaHaapTa HeobXxoAnMBI crielyloLLmMe CChINTIOYHbIE AOKYMEHTHI. [na aaTtu-
POBaHHBIX CCLINOK NPUMEHSIIOT TOMbKO YKasaHHOe U3faHue CCbIIOYHOro AOKYMeHTa, ANA HeaaTUPOBaHHbLIX
CCbINIOK NPUMEHSAIOT NOocNeaHee u3aaHne CCbISIOYHOro AOKYMeHTa (BKIoYas BCe ero UaMeHeHus).

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 anekTpuyeckne Bpawamowmecs — Yactb 18: dyHKUMOHaNbHas oLeHka cuctem usonauumn — Pas-
aen 21: MeToauku UcnbiTaHUn 06MOTOK U3 HAMOTaHHOW NPOBOMOKUM — OLUeHKa TENOBbIX XapakTepUCTUK U
knaccudukaums)

IEC 60172:1987 Test procedure for the determination of the temperature index of enamelled winding
wires (MpoBoga 06MOTOYHbIE 3ManupoBaHHble. MeToAbl UCMbITAHWIA MO ONpeAeneHnio TemnepaTypHoOro
nHaekca)

IEC 60216 Guide for the determination of thermal endurance properties of electrical insulating materials
(Matepuansl 3neKkTpon3onsLnoHHbIe. PykoBOACTBO MO onpeaesieHnio TennocTOUKOCTH)

IEC 60317 Specifications for particular types of winding wires (TexH14eckue ycnoBusl Ha KOHKPeTHbIe
TUNbI OBMOTOUHBIX NPOBOAOB)

IEC 61033:1991 Test methods for the determination of bond strength of impregnating agents to an
enamelled wire substrate (MeTogbl UCNbITaHUA ANA onNpeAeneHns CUIbl cLennNeHnsi NPONUTOYHBIX BELWECTB C
NOASIOXKOW 3ManMpoBaHHbIX MPOBOAOB)

Uspaune opnynanbHoe
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3 O6wwme TpeboBaHUA

3.1 KomnoHeHTbI u3onauum kateropum |

3.1.1 MexaydasHan u3onauusa u kKopnycHasa usonsiuus

K mexxaydazHow 1 KopnyCcHOW U30NALUN OTHOCAT U3OJIALIMIO, OTAENAIOLLYH0 0OOMOTKM Apyr OT ApyraunnoT
MarHUTHOro cepaeyvHuka, HanpumMep, NasoBble NOMALMOHHbBIE MIb3bl. KNUHLA, KPLILWKX U BepXHenasosble
YMIOTHATENN OTHOCAT K KOMNOHeHTaM kaTeropuum Il (cm. 3.2).

3.1.2 MexayBuUTKOBas usonauus (usonsauus NnpoBoAHUKa)

K MexayBUTKOBOW M30NALUN OTHOCAT N30NALMI0 OBMOTOYHOO NPOBOAA B BUAE MOKPHLITUA KOMNayHAOM
(nakom) unu o60noYKy Ha BONOKHUCTON NN NNAcTUKOBON OCHOBE.

3.1.3 lMponuTKa 3neKTpou3onALUOHHbLIMU NaKkaMu

MponuTka 3NeKkTPonsoNALNOHHBIMI NakaMu BKIloYaEeT B cebs Kak pacTBOPUMEIE, Tak U HepacTBOPUMBIE
3ANEKTPOU3ONALMUOHHBIE NaKK.

3.1.4 lepmeTuk

FepmeTUK — NUTas N NenHasa U3oNALUS, KOTopast NONMHOCTLIO 3aKpbiBaeT CUCTEMY U3ONSILIMK U SIBNSI-
eTcsl eMHCTBEHHOW Nperpaaoin mexay o6MOoTKOM U BHELLHEN NOBEPXHOCTLIO ABUraTessl.

3.2 KomnoHeHTLI U3onauumn kateropuu Il

KomnoHeHTbI kaTeropuu Il BkntovatoT B ceb4 niobyio COCTaBHYO YacTb CUCTEMBI U3ONALIMN, HE BXOASILLYIO
B 3.1. Jonyckaetca cuMTaTb KOMMOHEHTHI U3oNALUMM KaTeropun |l KOMNOHeHTamMKn u3onsauuK kateropun |
(no ycmoTpeHuto opraHusaTopa ucnbitaHuii). K komnoHeHTam usonsauum kateropuu |l otHocaTcs:

a) M3onsauMsa nocnenoBaTenbHow/napannensHo oBMOTKU NPU UCNOMb3OBaHUM B YHUBEPCANbHbIX
oB6MoTKaXx;

b) usonsauma mexay BcromoraTenbHOW M MaBHOW OGMOTKaMM NPU UCNONb30BaHWM B ofHOMa3HbIX
asuratenax. OHa He cunTaeTcs MexaydasHon nsonsumen, kak onucaHo s 3.1.1.

MpwumeuyaHue— Ecnv nsonsuus o6MOTKM, COOTBETCTBYIOLLAA BbllWeyKa3aHHLIM MyHKTam a) unm b) npu crax-
OapTHLIX YCIIOBUSAX SKCMIyaTaumum NoABepraeTcs Harpy3ke, Kak MexaycdasHas n3onsaums, To OHa A0SHKHA UCMbITLIBATLCA
KaK KOMMOHEHT kateropuw |;

C) MeXColHasa N3oMALMS: U30MALMSA, KOTOPas HaXoaNTCA MeXay coceqHUMU CROAMU N30NNPOBAaHHbIX
NpoBOAOB B 0AHON 06MOTKe (0aHOM chase);

d) onneTka u TpybyaTas n3onaums;

e) Na3oBble KMUHbS U MPOKMaaK.

MpumedaHwne— ECnv Npy CTaHAAPTHBLIX YCIOBMAX SKCMNyaTauum Ha NPOKIaaKy AeMCTBYET Harpyaka, Kak Ha
NasoBble U3OMALNOHHbIE MUIb3bI, TO OHA AOMKHA UCMBITHLIBATLCH KAK KOMMOHEHT Kateropum |;

f) KpenexHble NeHTbl U LWHYPHI;
g) 130nsAUMA BbIBOAHOrO NpoBoaa.

3.3 OnpepeneHue KNaccoBOW UAEHTUYHOCTHU

KnaccoBasi naeHTUYHOCTb BKITOYaeT XMMUYECKYHo U (PU3nHecKyto cocTaBnsowme. XMMMUYecKnia coctas
AomkeH ObITb YCTAHOBMEH U3 aHanUTUYECKUX AaHHbIX, HaNnpUMep, Ha OCHOBE CMEeKTPOCKOMMYECKOro aHanunsa
(MHbpakpacHoro U T. A4.), AONONHEHHOro TePMOBECOBBLIM aHanM3oM, auddpepeHumanbHbIM TePMUHECKUM
aHanMsoMm 1 aHan1M3om aToMHoON abcopbLmm,

Pusnyeckan MAEHTUYHOCTb AOMKHA yCTaHaBNMBAaTLCA MEXaHNYECKUMU U 3M1eKTPUYECKUMMN UCTbITaHns-
MU, COOTBETCTBYIOWUMN JaHHOMY KOMMOHEHTY. UcnbiTaHust MOryT BbiTe AononHeHbl guddepeHumansHbIM
TEPMUYECKAM aHANNIOM.

[ns HEeKOTOPbLIX XapaKTepUCTUK, HanpUMep, TaHreHC yria AM3NeKTPUYeCcKnX NoTepb U ee Benn4vnHa,
3aBMCNMOCTb OT TeMepaTypbl MOXKET JOMNOMHATL XMUMUYECKYH U (PU3NYECKYIO KAPTUHBI.

Ecnu kKoMNOHEHT U3onsLun N3roToBneH U3 bonee yem 0AHOro MaTepuarna, Hanpumep, KNeeHoro ClonHo-
ro Matepuana, GBUTYMHOro repmeTmka MM c6MoToYHOro NPOBoAA C ABOMHBLIM MOKPLITUEM, TO KNaccoBas UaeH-
TUYHOCTb JOMKHA YCTaHaBMMBATLCA C YYETOM Kaxkaoro MaTepuana KoMnoHeHTa oTaensHo. B cnyvae nutoro
KOMMOHEHTa, OTHOCUTE bHbIE KONMYECTBAa repMeTHKa 1 MoNMMepHOro maTepunana AomkHbl 6bITb 0AMHAKOBLI B
MCMBITEIBAEMOM N 3TAaNOHHOM MaTepuanax.

2
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4 [lokymeHTauums

[nsanobeix npeanaraeMelX Ha 3aMeHy MaTepranos AorKHa ObITk MonyyYeHa cnegytowas MHpopmaums:

a) noApoBHLIA XMMUYECKAN aHanus;

b) nocTaBLlLNK U perncTpaLUoHHble AaHHble;

c) TonwuHa;

d) TennocTONKOCTb UM TeMNepPaTypPHbIA MHAEKC, COOTBETCTBYIOLLMIA cTaHA4apTy nnv TY, Hanpumep:
1) IEC 60317 unu TexHn4yeckmne ycrnoBus Ha KOHKPETHbIE TUMbl 0OBMOTOYHBIX MPOBOAOB,
2) HOMUHarbHOE HanpsiXXeHue, BUA Uy TUMN 3NeKTponpoBoaa.

AHanoruvHas nHdopmaums Takke TpebyeTcsa 415 3TarloHHON CUCTEMBI.

5 O6wue meToabl 3aMeHbI

MeTogbl UCTIbITAHWIA, KOTOPBIM HEOBXOAUMO criefoBaTh AMs KaXA0W OTAENbHOW 3aMeHbl, 3aBUCAT OT
cneundmrKkmM gaHHOM 3aMeHbl U NpuBedeHbl B pasaene 6.

ITiobas 3aMeHa B cucTeMe U3onsiLmMmn AoMKHa KnaccuuumnpoBaTbcs kak Metoa 3ameHsl A, B, C unn D.
Heobxogumeble warn ans sBepudnkaLnm Kaxxaoro metoaa npuBeaeHbl HAXKE.

Mpumeyanune—Merogpl A, B, n C cuutarotcs MUHMMaNbHbIMKU TpeGoBaHusimu. Ha ycmoTpeHue opranmsartopa
ncnbiTaHuin, BMecTo meToaos A, B unu C MoxHO ucnone3osate metog D.

- Metog A

Ecnu gaHHble No3BONAIOT UCCMeaoBaTenNto YCTaHOBUTL KNacCoBYO MAEHTUHMHOCTL B COOTBETCTBUMN € 3.3,
TO JaHHbIX JOKYMEHTaLUNN, Kak onncaHo B pasgene 4, 40CTaTO4YHO And aTTecTauumn 3aMmeHbl 6e3 ucnbiTaHus.

- MetoaB

3ameHa, TpebytoLan MeTo NCMbITaHWA C repMETUYHBIM COCYAOM (CM. pasaen 7).

- MetoagC

3ameHa, Tpebylowas OAHOW MporpamMmbl HarpeBa € WUCNOMb3OBaHUEM, HaMpUMep, UCMbITaHUA ¢
mMopenbto, BbibpaHHoi us IEC 60034-18-21.

- MetogD

3ameHa, Tpebylowas NonHOro TpexTeMnepaTypHOro MeToga WCNbITaHuin B cooTtBeTcTBUM ¢ IEC
60034-18-21.

3ameHbl 0coBbIX KOMMNOHEHTOB OTHOCATCS K OJHOW U3 BhlLLEyKa3aHHbIX KaTeropuii 8 pasaene 6.

6 Kateropus sameHbl KOMNOHEHTa

6.1 3aMeHa KOMNOHeHTa kaTeropuu |

6.1.1 MexaydazHana usonsiuus 1 KOpnycHas U3onayma

6.1.1.1 UaeHTUYHbIN KNace, TonNwuHa Takas e unm 6onblue

MpuMeHseTca meTog A.

6.1.1.2 NaeHTWUYHBIN KNnace, ToNLWHa MeHblLe

MpumeHsaetcsa metoa C.

6.1.1.3 Pa3sHble Knaccbl MAEHTUYHOCTU

MpumensieTca metoa D.

6.1.2 MexayBuTKOBas usonauus (M3onsauua NnpoBoAHUKA) HanpuMep, 0GMOTOYHbLII NpoBoA,

6.1.2.1 HecBapHble coegnHeHus1 NpoBOAOB

a) EcnuunsonaunoHHoe NokpbITUE 3aMellalollero MaTepuana B 06LeM UAEHTUYHO UCXOAHOMY, U eCrin
OHO cooTBeTCTBYeT Tol e yacTu IEC 60317 nnu 6onee BbICOKOMY KIlaccy HarpeBOCTOMKOCTMU, TO:

npumeHsaeTcs metog A.

b) Ananpo4ux 3ameH:

npumeHsaeTcs metoa D.

6.1.2.2 CaapHble coeMHeHus1 npoBoa

a) Ecnu nsonsauuoHHoe nokpbiTMe 3aMellalolero Matepuana u croi cBapku B o6LWeM UaeHTUYHbI
UCXOZIHOMY, N eCn OHOo cooTBeTCTBYET ToM e yactu IEC 60317 nnu 6onee BbICOKOMY Krlaccy HarpeBOCTOMKOC-
™, TO:

npumeHsaeTcs metog A.

b) EcnuceapHble coeguHeHus nposoaa He yAOBNETBOPSIIOT YCNOBUIO Nepevncnerns a) 6.1.2.2:

npumeHaeTcsa meton D.
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6.1.2.3 AntoMUHUEBLIN NPOBOL BMECTO MeAHOro

B cnyvae ecnu pesynbTaThl UCNBITAHNA HA CTapeHWe NMpu Harpese CUCTeMbl U3ONALMK, coaepKallen
MeZaHbIA 06MOTOYHBIN NPOBOA, COOTBETCTBYIOT XapakTepncTukam B ApYrMxX acnekTax MAeHTUYHON CUCTEMBI C
antoMuH1eBbIM MPOBOAOM, Toraa Ans knaccudukalmm sameHsl MeAHOro NPoBoAa Ha anioMUHUEBLIA C TaKUM
XKe KIaccoM UOEHTUYHOCTU N3OMALAN U TakUM XXe Ui 6onee BbICOKUM TeMnepaTypHbIM UHAEKCOM:

npuMeHsieTcs Metoa A.

[MTpunmeyaHu e — Pedynbratsl UCMbITAHUI HA CTApeHUe NP HarpeBe CUCTEMbI U30ISILMK, CoAEepXKaLLen anioMmm-
HUEBbIN OOMOTOUHBIV MPOBOA, COOTBETCTBYIOT XapakTePUCTUKaM B APYIMX acnekrax MAEHTUYHON CUCTEMbI C MEAHBIM NPO-
BOZOM.

6.1.2.4 BHeluHwWiA crioi nsonsauumn nposoaa

Ecnu eguHCTBEHHBIM M3MeHeHneM B 0BMOTOYHOM npoBoje sBnsieTcst AobaBneHne nnu UsMeHeHue
BHELLHEro crnosi M3onsauumn noBepx aTTecTtoBaHHOTo 6a30BOro Cros:

npumeHsietca metod B unn C.

6.1.3 lNMponuTka 3NeKTPoOU3oNALUOHHLIM NTAaKOM UMK KOMMNayHAOM

TemnepartypHble UHOEKCHI U 3aMeLLalowero areKTpousoNIILMOHHOIO naka, U 3NeKTPou3oNnALUOHHOTO
naka B aTTeCTOBaHHOW cUCTeMe AOSMKHbI OrpeAenaTbCca NyTeM aHanmaa npeaocTasneHHbIX MPousBoaUTeNem
OaHHbIX TEPMUYECKOTrO CTapeHUs! 3MIEKTPOU3OSISILMOHHOrO Naka Arnst UCNblTaHWI, yKasaHHbIX B Tabnuue 1.

Tabnwnuya 1 — MeToabl UCMLITAHUMIA HA CTapeHUe NPU HarpeBe Ansl ANeKTPOU3ONALUMOHHOTO Naka

MeToa venbiTaHui O6o3HaveHue IEC

BuHTOBas kaTywka IEC 61033~
IEC 60216 ¢ ncnonb3oBaHneM UCMbITAHWA BUHTOBOW KaTyLIKN B COOT-
BeTcTBUM ¢ IEC 61033 B kauecTBe ANArHOCTUHECKUX UCMNbITaHUN

BuTble napbl, NOKPbITblE W3ONSILUOH- IEC 60172
HbIM NTaKoMm

* TemnepaTypHbIN MHAEKC OnpefenseTc Ha OCHOBE KOHEYHON TOYkM 22 N.

CnegayeT BbINONHUTL 06a UcnblTaHWUA U CpaBHUBATL AAHHbIE TONBbKO NP OAHOM W TOM JKe UCTIbITAHUW.

6.1.3.1 3ameHa anekTPOM3ONALUOHHOIO Naka NakoM ¢ paBHbIM MU Bonee BLICOKUM TeMnepaTypHbIM
NHOEKCOM.

TemnepaTypHbIA MHAEKC 3NeKTPOU3ONALMOHHOIO naka criedyeT onpeAensiTb B COOTBETCTBUM C 6.1.3.
MpumeHsieTcs metoa B unn C.

6.1.3.2 3ameHa 3NeKTPon3oNALMOHHOro flaka Nakom ¢ O4HUM Unu o6oMu TemnepaTypHbIMU UHAEKCa-
MU He Bornee YeM Ha OauH TemMnepaTypPHbIA MHAEKC HUXKe.

TemnepaTypHblA MHAEKC SNeKTPON3ONALMOHHOMO naka cnegyeT onpeaensTb B COOTBETCTBUM ¢ 6.1.3.
MpumeHsieTcs N6o meTtog C, nubo meTod B nntoc ncnbiTaHMe 06MOTOUYHOTO NPOBOAA U3 BUTON Napbl, NOKPbI-
TOW 3MEKTPOU3ONALMUOHHBIM NlakoM (B cooTBeTCTBUM € IEC 60172), KOTOPLI B OCHOBHOM MAEHTUYEH UCNONb30-
BaHHOMY B cucTeMe u3onsauun. TemnepaTypHbld MHAEKC BUTOW Napbl, NOKPLITON 3NEKTPOUIONALNOHHBIM
nakom, onpegerneHHbIA B Xo4e UCNbITaHUs Ha cTapeHne, He AoMmkeH BbiTb HUXE, YeM MHAEKC 0BMOTOYHOrO Npo-
BOAA, He NOKPLITOro 3MeKTpon3onsaunoHHbIM akoM. Oba TeMnepaTypHbBIX MHAEKCa AOMKHbI OCHOBLIBATLCSA Ha
ncnbiTaHun gnutenbHocTeo 20000 u.

6.1.3.3 3ameHa 3NeKkTPon3oNALMOHHOro flaka nakom ¢ OAHUM Unu o6omumMm TemnepaTypHbIMU UHAEKCA-
My Boriee YeM Ha 0auH TeMnepaTypHbIA MHAEKC HUXKe.

TemnepaTypHbIA MHAEKC 3NeKTPOU3ONALMOHHOMO faka cnegyeTt onpeaensite B COOTBETCTBUN C 6.1.3.
MpumeHsieTcss MmeToa D.

6.1.4 NepmeTuk

6.1.4.1 Takol Xe Knacc NaeHTU4HOCTH.

MpumeHsieTca metog A.

6.1.4.2 PasHble Knacchl MOEHTUYHOCTU

MpumeHsieTca meton D.

6.2 3aMeHa KoMnoHeHTa kaTeropuu

6.2.1 3ameHa TakUM Xe KnaccoM UAEeHTUYHOCTU
Cm. nyHKT 3.3 4N onpegeneHns KNaccoBonN MAEHTUYHOCTN.
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Ecnnmatepuan ans 3aMeHbl UMeeT TakoM e KNnacc UAeHTUYHOCTU:
npumMeHsieTca Metog A.

6.2.2 3ameHa ¢ pa3HbIMU KraccaMu UGEHTUYHOCTU
MpumeHsieTca metoa B unn C.

7 MeTopa uCnbITaHUN C repMeTUYHbIM COCYA0OM

7.1 O6LWue NnonoxeHns

[aHHbI MeTog OTHOCUTCS K 3aMeHe Mo meTogy B.

O6pasLbl BUTOM Napbl 06MOTOYHOrO NPOBOAA NOArOTaBNMBAOTCA B cooTBeTCTBUMMU ¢ IEC 60172. OHM aon-
XHbl 6bITb NOABEPTHYTHI METOAY NCMLITAHWIA C FePMEeTUYHBIM COCYAOM, ONNCaHHOMY B 7.2—7.7, @ 3aTeM UCrbl-
TaHWIO Ha aneKkTpruYecknuii Npobol BUTOM napbl (CM. NyHKT 7.8).

OTpencHble 3TanoHHbIe 1 3aMellatoLe KOMNOHEHThI ANS repMeTUYHbIX COCYA0B AOMKHbI 6bITh NoAro-
TOBIEHbI, Kak onMcaHo B 7.3.

Ecnn matepnan gns 3amMmeHbl He MOXeT OblTb aTTECTOBaH yKazaHHbIMW UCMbITAHUSMW, TO MOXeT BbITb
npuMeHeH MeToA UCMbITaHWI, onpegeneHHeli BMeToaax C unnD pasgena 5. B atom cnyyae nocneaHnia MeTos,
UMeeT npeanodTeHue.

7.2 UcnbiTaTenbHasa annaparypa

WcnelTaTenbHas annapaTypa AofkHa BbiTh cneaytoLei:

a) TepmoLukad, cnocobHbIN noaaepxusate TemnepaTypy go (105+2) °C;

b) cTeknsaHHbIE cocyabl 06eMoM He 6onee 900 mn 1 annHon He MeHee 300 mm.

Hwxe onucbiBatoTCA ABa obWux Tuna:

1) npegnoyYTUTEnNbHLI OThNaHLUOBaHHbBIE BLICOKOTEMMNEPATYPHbIE CTEKNSAHHBbIE TPYDOKK, paccunTaH-
Hble Ha repMeTU3aLnio MeTanIM4YeCcKMMm KonbLamu 1 Npoknagkamu;

2) cTeknsiHHble COCYAbl, KOTOPbIE MOTYT ObITh 3annaBneHbl NOCe NOMELLEHNs B HUX BCeX MaTepua-
NOB, ABNAOTCA NPUEeMIEMON anbTepHATUBON;

c) maTtepuan ans nNpoknagok Ansl BbICOKOTeMNepaTypHbIX CTEKNSAHHBIX TpyOoK — rekcadTopnponu-
neH-BnHUNMaeHpTOPUA,.

[ns cuctemsl, paccuntaHHoOU Ha TemnepaTtypy 155 °C unu Bellie, MOXXHO UCNONb30oBaTh (hTopoyrnepos
crans TFE unn FEP.

CneayeT NpUMEHATb AMHAMOMETPUYECKANA raeuHbIA KIoY, pacCUMTaHHbIA Ha MakCcUMarnbHoe ycunue
11,3 Hwm.

7.3 MoarotoBka o6pa3yoB

O6pasubl A4S KaXXOoro cocyaa AoMMKHbI BKIloYaTh B cebsi criegyiollee:

a) obpasubl 06MOTOYHOro NpoBoaa.

BuTble napbl, NOAroTOBIIEHHBLIE U UCNbITaHHBIE B cooTBeTCTBUM ¢ IEC 60172.

MpumeyaHune— O6BMOTOUHBIM NPOBOA U3 BOMOKHUCTOIO BELLECTBA ANl UCMLITAHUS JOIMKEH UMETb ANUHY
230 MM B BbINPSAMIEHHOM COCTOSIHUN.

B kaxgomn aTanoHHON U UCNIbITATelNbHOW rpynne A0MKHO OLeHNBAaTLCA He MeHee NsaTh obpasLos obmo-
TOYHOro Npoeoaa.

b) OB6pa3subl KOMMOHEHTa U30NALIMK

Takune KOMMNOHEHTbI, KakK NPONUTKA 3NEKTPON30NALMOHHBIM JTAaKoM, KabenbHbIV BEIBOA, a3, MeXCnonHas
WU KopnycHas U3oNAUMS, COeAUHUTESTbHBIN LHYP UIK FieHTa, TPYOKU A0IKHBI UMeTb He MeHee 645 MM2 nfo-
LWaaun NOBEpPXHOCTU ANs NOObLIX IMCTOBLIX MaTepuanos, ASIMHY 25,4 MM ANs BbIBOAHOMO NPOBOAa, ONNEeTKN U
KpenexXHbIX LWHYpPoB 1 06bem 800 Mm3 ANa koMnayHAOB U repMeTUKoB. Ecnin B cucTeme UCToNb3yeTcs NponuT-
Ka 3MeKTPOoU3oNALUOHHBIM NTAaKOM, OHa AofKHA ObiTb HaHeceHa Ha 06pasLbl 0OMOTOYHOro NPoBOAa B COOTBE-
TCTBUW C TEXHUYECKUMU TpeboBaHUAMN Nponu3BoaAUTENS.

7.4 Copepxumoe cocyaoB

Copaepxxumoe cocyaoB AOIMPKHO BbITh cneayowmm.

a) OTarnoHHbIN cocyn,

Cocya gomkeH cogepkaTb TOMbKO Te MaTepuarbl, KOTOpble BXOOSAT B COCTaB OpUrMHanNbHONW CUCTEMBI
nsonaunn.
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b) Cocypa ¢ KOMMNOHEHTOM ANA 3aMeHbI

Kaxxablin cocyq ¢ KOMNOHEHTOM AN 3aMeHbl AOMKEH coaepXaTb MaTepuantl AnA 3aMeHbl, BKNoYasa Bce
mMarepuarbl U U3SMEeHeHUs, NPUCYTCTBYIOLNE B CUCTEME U3ONALIMKN, KOTOPLIE MOTYT UCNONb30BaTLCA B Kavec-
TBEe MaTepuanoB AnA 3ameHbl. AnbTepHaTUBHbIE MaTepuansl, KOTopble 0BbIMHO HE UCNONBL3YIOTCA UK He
MOTYT UCMOSNb30BaTLCA B COMETaHNUU APYr ¢ APYroM, HanpuMep, anbTepHaTUBHBIE 3MEKTPOU3ONALMOHHBbIE
naku, AOMKHbI UCTBITLIBATLCA B OTAENbHBIX COCYAax B COOTBETCTBUN C NPUBEAESHHBIMW BbiLLEe ONUCAHUAMMU.
CopepxvMMoe cocyaoB AN OLEHKU HOBBIX UMY 3aMeLLaloLLmX KOMNOHEHTOB AOMKHO CoAepXaTb BCE BO3MOX-
Hble KOMBUHaLMM MaTepuanos, KOTOPLIE MOTYT UCMONL30BaTLCA B CUCTEME U30NALUN.

7.5 MoproToBka cocyaos

MogrotoBka cocyaoB AoMkHa ObITb cneaytowein:

a) cocyabl AOIKHBI BbITh HaNoMHeHbl 3chdeKTUBHBIM PacTBOPUTENEM, HAaNPUMeEp, aLeTOHOM, Ha 24 4
UNu gonblue, Kak criegyeT OUULLEHbl MOKOLWNM CPEACTBOM U LLETKOW U TWaTENbHO CMOMOCHYTHI: ABaXAbI B TEX-
HUYeckon BoAe, 3aTeM B AUCTUNNNPOBaAHHOW BOAE, a NOTOM BbICYLUEHbI;

b) cocyabl, npoknagku, KpaHbl, Franku n 6onTbl 4OMKHBI BbITb BblgepXaHbl B TepMolukady B TevyeHune 14
npu Temnepatype (105 £2) °C, a 3aTeM BbIHYThI U OXNaXXAeHbl €CTECTBEHHBIM 06pa3omMm;

C) BWTbIE Napbl NPOBOAA AOMKHBI 6bITb NOArOTOBNEHBI B COOTBETCTBUN C NepevmcneHnem a)7.3 unpose-
peHbI 3NeKTpUdeckuM ucneiTaHnem B cooteeTcTeuu ¢ IEC 60172 oo nomelueHus B cocyael. 3ateM MaTepuansl
KOMMOHEHTOB U30MALMK cneayeT NOMEeCTUTb B COCYAbI, N0 BO3MOXHOCTN N3beran KoHTakTa c NpoBoAOM, YTOObI
He 3arpsI3HUTb ero nepea nepuoaom ctapeHus. OTKPbITbIE CTEKNSHHBIE COCYAbl HE0BX0ANUMO 3aKPbITb C OQHOTO
KOHLa nepep HanosHeHneM;

d) nocne HanonHeHUs CocyaoB, COCyAbl, NPOKNAaAKK, KpaHbl raiikv 1 60NTbl AOMKHbI ObITb BbICYLIEHb! B
Tepmolukady B TeyeHue 1 4 npu TemnepaTtype 105 °C. Ecnu ncnonb3syoTca oTKpbITbie CTEKNSIHHBIE COCYAbI,
TemnepaTypa TepMolukada goskHa 6biTe 135 °C. MaTtepuan, HegoctaTouHo npocoxwuii npu 105 °C, aomxeH
6bITb BbICYLLEH B TeyeHWe 14 B TepmoluKkady Npu Harpy3ouHoi TemnepaTtype cucTemel nepes noMmeLeHUeM B
cocyabl. BonTbl, HUTKM pe3bBbl U HUKHAS YacTb FONOBKM A0SMKHBI ObIThb CRerka NoKPbIThl CUIIMKOHOBOW CMa3KoW
A0 nomeLleHus B TepMolukadd, U 3T 4acTu He AOSMKHBI KOHTaKTUPOBaTb C MaTepuanom npoknagok uTpybkamu;

e) cpasynocrne usbATUA U3 TepmolLukada, NPoKNaaku U 3aKnUMbl A0MKHBI GbITb yCTaHOBNEHBI HAa COCYAbI.
Mpun aTom cnegyeT UCNONb30BAaTb 3alMTHbIE Nep4YaTku, UMK XKe KOHeL, cocyaa AoMmKeH ObiTb repMeTUYHO
3aKpbIT. Mpy UCMONBb30BAHUN OTKPBITHIX CTEKMNAHHBIX COCYA0B, OTKPBITHIE KOHLbI AOSKHBI BbITh repMeTU4HO
3aKphbITHI;

f) kaxgeln 6onT gokeH ObIThb 3aTSHYT NO YacoBOM CTperike ¢ MHTepsanamu 0,5 Hm go Tex nop, noka He
6yaeT AOCTUIHYTO 3HaYeHue 3,5 Hw;

g) ecnu ncnornb3yemble COCybl He CTEKMSAHHbIE C OTKPLITBIM KOHLIOM, TO cODpaHHbI 00bekT cneayeT
cpasy nepesBepHyTb B ropsiyein Boge Bo usbexaHue nonomkn. OBbLEKT AOIPKEH OocTaBaTbCs B BOAE He
meHee 5 MuH. OxnaxgeHue cosgaeT BakyyM B cocyae, No3TOMY Mpu HapyLleHUun repmeTysaumm Boga byaet
BcacbiBatbcsl. ECnnM Mcnonb3yloTest OTKPLIThIE CTEKNSIHHBIE COCYAbl, KaXAbI U3 HUX crielyeT BepHYThb B Tep-
MoLLKadp, KOTOPbIV 3aTEM BbIKITIOYAIOT 1 OXKUAAKT OXNaXKAeHUs 10 KOMHATHOW TemnepaTypbl;

h) cocyabl cnegyeT BblHYTb, OCTaBUTb OXMaXA4aTbCsl O KOMHATHOM TeMnepaTypbl U NPOBEPUTL Ha BO3-
MOXHYI0 pasrepmeTuaaLuuio, 0 Yem byaeT cBMAETeNbCTBOBATL HaNMYMe Briaru Ha BHyTPEeHHeW CTeHKe Cocyaa;

) ana uukna TepMuYecKor Harpysku npeaBapuTenbHO HacTPOEeHHbIN Tepmolukad (cMm. 7.6) aorkeH
6bITb BLIKMIOYEH U OCTaBMEH OCTLIBATh A0 KOMHATHOW TeMnepaTtypbl 40 NoOMeLLeHUs B Hero cocyaos. Mocne
BKITIOYEHUS HEOCThIBLUMNA LWKadh He cneflyeT OTKpbIBaThb, Tak Kak TENIOBOW yaap B pe3ynbTaTte OTKPLITUS MOXeT
NPUBECTU K NOMOMKE COCY/I0B.

7.6 Tepmuuyeckas Harpyska

O6pasLbl A0KHBI BbITh BhigepXXaHbl 336 4 (14 aHel) Npyu TemnepaType, paBHOW pacyeTHOW ANis Knacca
cucteMbl nntoc 25 °C; HanpuMmep, TemnepaTypa ans kracca 130 6yaet 155 °C.

7.7 Mpoueaypa oTKPbLITUA

Mocne BbIAEPXKKM, KaK OonucaHo B MyHKTe 7.6, TepMolukad AOIPKEH OCTbITb 10 KOMHATHOM TemnepaTypbl
00 usBneveHunsi cocyaos. Ecnu oueHka o6pasLoB 3agepxuBaeTcs, cocyabl AOMMKHbI OCTaBaTLCS 3aKPbITLIMMU,
O/IHaKO OLIeHKa He A0S KHA 3aepKUBaTLCA Ha CPOK, MPEBLILLAIOLLMA TPU AHSA. 3aTeM cocyaibl crneayeT OTKPbITh.
O6pasLbl BUTLIX Nap crneayeT BbIHYTb U3 COCYA0B U TLATENbLHO pasaennTb, YToObl CHU3UTbL BEPOSTHOCTL Mexa-
HAYECKUX MOBPEXAEHUNA.

7.8 OueHka obpasuyos

O6pasLbl 06MOTOYHOro NpoBOAa OLEeHMBAIOT criedyowmnm obpasom.
Ha BuTble napbl 4OMKHO NogaBaTbCs HanpsbkeHue Ao npobos, ysennunsasck Ao 500 B/c. PesynbTaThl
ucnbiTaHUs 06pasLOoB ANA 3aMeHbl U 3TaNOHHBLIX 06pa3L OB Hafo cpaBHUTL. Jlloboe 0TAeNbHOEe 3HAYEHNE HDKE,

6
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yem 2500 B, 50/60 'y nepemMeHHOro Toka O3HayaeT oTpuuaTesibHble pe3ynbTaTbl UCNbITaHU ANa Habopa
ob6pasuos.

I'Iposo,q C BO/TOKHUCTbLIM NMOKPbITUEM AOJ/1XKEH UCNbITbIBATbCA nop,aqeﬁ Hanps>XXeHua mexay npoBoaHNKOM
N MeTanan4yeckon onbroil, 06MoTaHHOW BOKPYr cpeAHel YacTu BbINMPSAMIEHHOTO NPoBOAa.

7.9 TpeboBaHus

MaTtepuan gna 3amMmeHbl 4O/DKEH CYMTATbCA COBMECTUMbIM M aTTECTOBAHHbLIM A/15 UCMO/Ib30BaHUA B aH-
HO cucTeme M30NALUK, €CNUN CPefHSAA 3nekTpuyeckas NPOYHOCTb BUTbIX Map 3amellall,ero KOMNoHeHTa
cocTtaBnfeT He meHee 50 % NMPOYHOCTM 3TASIOHHbIX BUTLIX Nap.

MpumeuvaHne — Kputepuin 50 % cumtaetcs afekBaTHbIM, Tak Kak BEMYMHA MPOOMBHOIO HaMPSXeHUs pes3ko
nagaet nNpy HaNU4YMM HECOBMECTUMOCTU MaTepuanos B CUCTEME.

PucyHok 1— KVcnbiTaTenbHasa annaparypa
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MpunoxeHne OA

(cnpaBo4Hoe)

CBefeHUs 0 COOTBETCTBUU MeXrocyaapCctBeHHbIX CTaHOAPTOB
CCbITOYHBIM MeXAYHapoAHbIM CTaHOapTamMm

Ta6nwuuya JAA

Kve Bpawawwmnecs —Yacte 18. dyHkymoHanb-
Hasi oueHka cucTeMm usonsiumm — Pasgen 21.
MeToaukn ucnbITaHMIn OBMOTOK M3 HamMOTaHHOW
npoBonokn — OueHKa TENNOBbLIX XapaKTePUCTUK U
knaccudukaums

0O603HaYeHNe 1 HAMMEHOBAHUE CChINOYHOTO CrteneHb 0603HavYeHe U HanMeHOBaHe COOTBETCTBYIOLLLErO
MeXAyHapoaHoro ctaHaapTa COOTBETCTBUSA MEXrocyapcTBEHHOro cTaHaapTa
IEC 60034-18-21:1992 MawwuHbl anekTpnyec- IDT [OCT IEC 60034-18-21—2014 MalwwHsbI

anekTpudeckne Bpawawowmecs. Yacte 18-21.
OueHka dyHKUMOHaNbHbBIX MoKasarenemn cucrem
naonsauuun. Metoasl MChbITAHUM OBMOTOK U3 06MO-
TOYHOrO U30NMpPOoBaHHOro nposoga. OueHka Ten-
TNOBbIX XapakTepUCTMK U Krnaccudukaums

IEC 60172:1987 MNpoBoga 0OMOTOYHbLIE aMa-
nupoBaHHble. MeTogbl ucnbiTaHUM No onpeaene-
HUIO TEMMEPaTYPHOIO MHAEKCA

*

IEC 60216 Martepuanbl 9neKkTpon30nsiLNOH-
Hble. PyKOBOACTBO MO onpegerneHuio TennocTon-
KOCTU

IEC 60317 TexHu4yeckvne ycnoBusi Ha KOHKpPeT-
Hble TUNbl OBMOTOUYHBIX NPOBOAOB

IEC 61033:1991 MeToabl uWcnbITAHU ANs
onpeaeneHns CUIbl CUenmneHns NPONUTOYHbLIX Be-
LLLECTB C NOAMNOXKOWN 3ManupoBaHHbIX NPOBOAOB

BETCTBUSI CTAHAAPTOB:
- IDT — ngeHTu4YHbIEe CTaHaapThbI.

* COOTBETCTBYIOLLMI MEXIOCYAAPCTBEHHBIN CTaHgapT oTcyTcTByeT. [1o ero yTBepxaeHus pekoMmeHgyeTcs UCnonb-
30BaTh NepeBod Ha PyCCKWI s3blK AAHHOTO MeXdyHapoaHoro ctaHgapTa. [NepeBod AaHHOro MexayHapogHoro craHgap-
Ta HaxoguTcs B PegepanbHOM MHAPOPMaLMOHHOM (DOHAE TEXHUHECKMX pernamMeHToB U CTaHAAPTOB.

MpumedyaHune—B HacTosiwel Tabnuue NCNONbB30BaHO crieyolee yCroBHoe 0603Ha4eHne CTeneHn cooT-
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Yen. nev. n. 1,86, Yuv.-uag. n. 1,40. Tupax 32 ak3. 3ak. 2292.

W3pnaHo v otnevarano Bo ®ryrn « CTAHOAPTUH®OPM», 123995 Mocksa, 'paHaTHbIn nep., 4.
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