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MNpepucnosue

Llenn, oCHOBHblE MPWHLWMNLI 1 OCHOBHOW MOPAAOK NpoBefeHuss paboT Mo MeXrocyAapCTBEHHOW CTaH-
fapTtusaumm yctaHosnernol FOCT 1.0—2015 «MexrocygapcTBeHHaa cucrema craHgaptmsauun. OCHOBHble
nonoxexusa» n FOCT 1.2—2015 «MexrocyfapcTseHHan cuctema craHgaptusauuu. CtaHgaptbl mexrocygap-
CTBEHHble, NpaBuia 1 pekoMeHaaLmmn no MexrocyAapCTBeHHoW ctaHgapTusauun. MNpasuna paspaboTku, npu-
HATUS. OBHOBNEHUS N OTMEHbBI»

CeefieHns o cTaHgapTe

1 PABPABOTAH OOO «LleHTp cTaHgapTv3auum n cepTudnkaLum BbICOKOBOSIbTHOIO 3/1€KTpoobopy-
poBaHusa» (OO0 «L, CB3IM»): ®rYM «Bcepoccuinicknii 3aneKTpoTEXHUYECKNIA MHCTUTYT UMeHn B. W. JleHnHa»
(eryn Ban)

2 BHECEH ®egepasibHbIM areHTCTBOM N0 TEXHUYECKOMY peryimpoBaHuio 1 MeTponornm

3 NMPUHAT MexrocysapcTBeHHbIM COBETOM MO CTaHAapTM3auum, MeTponorum n ceptudukauum (npo-
TOKON OT 27 oKTA6pA 2015 r. N?81-M)

3a NpuHATME NPOrosIoCoBasIN:

KpaTKoe HanMeHOoBaHMEe CTpaHbl KOA cTpaHbl no MK CoxpameHHoe HanMmeHOBaHWe HaunOHanNbHOIo opraHa
no MK(MCO 3166)004-97 <WCO 3166) 004-97 no craHgapTtusauymmu
AsepbaligxaH AZ AscTaHpapT
ApmeHus AM MuH3KOHOMUKKN Pecny6nunkn ApmeHus
Benapycb BY FocctaHgapt Pecny6nukn Benapycb
KazaxcTtaH Kz FocctaHgapT Pecny6nvkn KasaxcraH
Kuprususa KG KbiproizctaHgapT
Mongosa MD Mongosa-CtaHgapT
Poccus RU Poccrangapt
TagxuknucTaH T TagxukcraHgapt
Y36ekncTtaH uz YactaHgapTt
YkpavHa UA MUWH3KOHOMPa3BUTUA YKpauHbl

4 Tpukasom defepasibHOro areHTCTBa Mo TEXHUYECKOMY PEerysimpoBaHuio U MeTposiorumn ot 23 MIOHA
2016 1. Ne 675-CT MexrocyaapcTBeHHblin ctaHgapT TOCT 10390—2015 BBefeH B feiicTBME B KayecTBe Ha-
LuMoHanbHoro ctaHaapTa Poccuiickoli depgepauum ¢ 1 mapta 2017 r.

5 HacTtosiwmii cTaHaapT COOTBETCTBYET MeXAyHapofHomy cTtaHgapTty IEC 60507:1991 «W3onatopsl
BbICOKOTO HarnpshkeHUss NnepemMeHHOro Toka. MeToAbl UCMbITaHUIA B YCNOBUAX UCKYCCTBEHHOTO 3arpsi3HEHUs»
(«Artificial pollution tests on high-voltage insulators to be used on a.c. systems». NEQ) B yacTtu Tpe6oBaHuii K
MeTojaM COMIeBOro TyMaHa.

MexayHapoaHblii cTaHAapT paspabotaH TeXHNYeckum koMmTeToM Mo cTaHaapTusauum TC 36 «M3ons-
TOopbl» MexayHapoaHol anekTpoTexHuyeckoin kommccum (IEC)

6 B3AMEH roCt 10390—86
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WNHdopmaumsa 06 n3MeHeHaX K HacToswemMy cTaHgapTy Ny6nukyeTcs B eXerogHom nHdopmaum-
OHHOM yKa3aTene «HaunoHasbHble cTaHAapTbl» (N0 COCTOSAHMIO Ha 1fAHBaps Tekyl, ero roga), a TekcT
N3MEHeHUI 1 MoNpaBoK — B €XEeMEeCAYHOM MH(POPMaLMOHHOM ykasaTene «HaunoHabHble CTaH4apThbl».
B cnyvae nepecmoTpa (3ameHbl) UM OTMEHbI HACTOSAL ero cTaHjapTa COOTBETCTBYO LW ee yBejoMIle-
Hve 6yaeT onybiMKoBaHO B €XeMeCsAYHOM MH(OPMAaLMOHHOM yKa3aTene «HaunmoHanbHble cTaHgapThbl».
CooTBeTcTBYlOLW aa MHopmaums, yBefo/IIeHN0 1 TeKCTbl pasMellalnTcs Takke B MHOPMaLWOHHON
cucteme 061 ero Nob3oBaHUA — Ha ouumanbHoM calite defepasbHOro areHTcTBa No TEXHUYECKOMY
perynupoBaHuio ¥ MeTposiorMn Bcetn MHTepHeT (wWww.gost.ru)

© CtaHpapTuHdopm. 2016

B Poccuiickoii ®eaepaummn HaCTOALWMIA CTaHAAPT HE MOXET ObITb BOCMPOW3BELEH, TUPAXMPOBAH 1 pac-
NpocTpaHeH B kauecTBe OhULMaNbLHOTO N3aaHNs 6e3 paspeLleHns deaepasibHOr0 areHTCTBa MO TEXHUYECKO-
My peryimpoBaHui0 U METPO/IOTUK
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M E X I OCUY O4OAPGC CTO BEHH®bB # CTAHIOAPT

SNNEKTPOOBOPYAOBAHNE HA HAMPAXEHWE CBbIWE 3 KB

MeToAbl UCMbITaHWIi BHELWHe n3onauum
B 3arpsA3HEHHOM COCTOSIHUU

Electrical equipment at voltages of 3 kV and above.
Test methods of electric strength of external insulation in conditions of contamination

fata eBegeHns — 2017—03—01

1 O6nactb NPUMEHEHUS

HacToswwmiA cTaHgapT pacnpocTpaHseTcs Ha 3nekTpoobopyaoBaHve, npefHa3HayeHHoe A4S paboThbl
B HapyXHbIX YCTaHOBKax nepemMeHHOro Toka 4yactotbl 50 'y 1 MOCTOAHHOIO TOKa K/1accoB HanpshkeHusa 3 kB
1 Bblle: TpaHcopmaTopbl (CUNOBblE, TOKA W HANPSXeHUs), peakTopbl, annapaTtbl, KOHAEHcATOpbI, kabenb-
Hble MyTbl. CTaHAapT pacnpocTpaHsaeTca Ha U30MATOPbl U U30NALUNOHHBIE KOHCTPYKLMW, BbIMO/IHEHHbIE Y3
hapdopa, cTekna n NONUMEPHbIX MaTeprasnoB, B TOM yMcie Ha hapopoBbie U CTEKISIHHbIE M30AATOPbI C
TBEPAbIM NOIMMEPHBLIM MOKPLITUEM.

CTtaHfapT ycTaHaBnMBaeT 06LliMe MeToAbl UCMbITaHW BHELWHel M30M18LUn B 3arpsi3HEHHOM COCTOSIHMM
npv 4AMTeNbHOM BO3A4ENCTBUN NEPEMEHHOIO UM NOCTOSHHOTO HANPSHKEHNUS UM KOMMYTaLMOHHbLIX MMMNY/IbCOB.

CTaHZapT He pacnpocTpaHsieTCsl Ha U301ATOPbl, MOBEPXHOCTL KOTOPLIX MOKPbITA NOMYNPOBOASLLEN rna-
3ypbi0 UN rMApPodo6HBIMU NacTaMu, a Takke Ha BEHTU/bHbIE pa3psAHUKN U OFpaHnuMTeIn NepeHanpsXKeHui.

2 HopmaTunBHbIe CCbI/IKK

B HacToslem cTaHgapTe UCNOb30BaHbl CChIJIKM Ha CriefyoLne MeXrocyjapCTBeHHble cTaHaapThbl:

FOCT 1516.2—97 SneKkTpoobopyLoBaH/e N 31EKTPOYCTAaHOBKN NEPEMEHHOr0 Toka Ha HanpsxeHue 3 kB
1 Bbilwe. O6LMe MeToabl UCTMbITAHWIA 3/1IEKTPUYECKOW NPOYHOCTU U30/1ALMN

FOCT 17512—82 2nekTpoobopyoBaHue 1 3N1EKTPOYCTAHOBKN Ha HanpshkeHue 3 kB u Bbiwe. MeTogbl
N3MepPEeHNs NPU UCMbITAHUAX BbICOKUM HanpshkeHnem

FOCT 20419—83 Martepuanbl kepaMmuyeckne asieKTpoTexHudeckue. Knaccudmkaumss n TexHuyeckune
TpeboBaHus

FOCT 27744—88 N3onatopbl. TepMUHBI 1 onpeaeneHns

MpumeyaHne — T[pu NOMb30BAHUN HACTOSILLMM CTaHAAPTOM LenecoobpasHo NpoBepuTh AeiicTBME CCbINoY-
HbIX CTAH4APTOB B MH(POPMALMOHHOI cUCTEME O6BLLErO NOMb30BaHNA — Ha oULMaNbHOM caiTe defepasbHOro areHT-
CTBa NO TEXHWYECKOMY PEryIMpoBaHNI0 U METPOIOTMN B CETU VIHTEpPHET Unmn Nno exerogHoMy nHopMaLMoHHOMY yka3a-
Tenw «HaunoHanbHble CTaH4apTbl», KOTOPbLIA ONyG/MKOBAH MO COCTOSHMIO HAa 1 siHBapsi TEKYLLEro roAa, U no BbiMyckam
eXeMeCsAYHOro MHhopMaLnoHHOro ykasatens «HaunoHanbHble cTaHAapTbl» 3@ TEKYLWUIA rod. Ecnv cebinoyHblil cTaHgapT
3aMeHeH (M3MEeHeH), TO NpY NONb30BaHUN HACTOALMM CTaHAAPTOM cnefyeT pyKOBOACTBOBATLCA 3aMEHSAWMM (M3MEHEH-
HbIM) CTaHgapToM. Ecnu cCblNOYHBbIN CTaHOapT OTMeHeH 6€e3 3aMeHbl, TO NONI0XeHne, B KOTOpPOM AaHa CCblJiIKa Ha Hero, npu-
MEHSIETCS B YaCTU, He 3aTparnBatoLLeil 3Ty CChIKy.

3 TepmuHbl, onpegeneHns n o603HaYeHNs

B HacToAweM cTaHaapTe npuMmeHeHbl TepMuHbl No FTOCT 27744, a Takxe cnegyowme TepMuHbI C COOT-
BETCTBYIOLLMMUN OMNpefenieHnaAMN:

N3paHue oduynansHoe
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3.1 ucnbiTaTenbHoe HanpshxkeHue: [leficTBylolee 3Ha4YeHNE HaNPSHKEHUS, A/INTENBHO NPUIOXEHHOE K
N301ATOPY NpU UcnbiTaHum [1].

3.2 TOK KOPOTKOrO 3aMblKaHWNS UCNbITaTe/IbHOW YCTaHOBKMN /v : [leficTByioLLee 3HauYeHne Toka, Mpo-
TekawLwiero ot ncnbiTaTensHom YCTaHOBKW, Koraa 06bEKT UCNbITaHUSA 3aKopo4eH npu ucnbiTatelbHOM Hanps-
XeHun [1].

3.3 HopMuUpoOBaHHas yfenbHaa g4AnHa NyTu yTeukn: [nmHa nyTu yTeukn n3onaTtopa, nofesieHHas Ha
MakcumanbHoe paboyee hasHoe HanpsKeHue, MPUI0XKEHHOE K N30NSTOpY.

3.4 koatppuuyneHT popmbl nsonatopa Kd: bespasmepHas BenuuuHa, Kotopas npeactasnseT AanHy
nyTn yTeyku L, nogeneHHylo Ha MHTerpnpoBaHHyto WrprHy usonatopa p [1].

MpumevaHne — KoadhduuneHT hopMbl N301ATOpPa paccunTbiBaeTca no popmyne
*ZXKb a'P/)-
rae L — AnvHa NyTU yTeukn no NOBepPXHOCTU 3alyMTHOW 060/104KM n30naTOpa, CM;

I — paccTosiHWe M0 NOBEPXHOCTU [0 TEKYLL el TOUKH, CM;
Pv(0 — kpaTuaiiliee paccTosiHue OT OCY U30M1ATOpa A0 TEKYLL el TOUKN ero NOBEPXHOCTH, CM.

3.5 NoBepXxHOCTHasA NAOTHOCTb 3arpsA3HeHns y, r/’cm2; Mokasatenb, KOTOPbIA XapakTepusyeT 3arpss-
HeHVe UCNbITyeMOoro n3onsaTopa.

3.6 coneHocTb: KoHUeHTpauus pacTBopa CO/M B BOAONPOBOAHON BOAE, BblpaXEeHHas KO/IMYeCTBOM
CoNu, NOAeNeHHbIM Ha 06bEM pacTBopa.

3.7 yaenbHaa NoBepxXHOCTHas 3/leKTpuyeckas NpoBOAUMOCTb C/0A 3arpAa3HeHns X. MKCMm: Benu-
YnHa. onpegensemMas geneHnem KoapduumeHTa opMbl M3015ATOPA UKW YACTU €ro Ha COonpoTMBIEHWE MNo-
BEPXHOCTW U30/1ATOPA UAN €ro YacTu Npu YBNaXXHEHUMN CNOA 3arpPsA3HEHUS U30/1ATOpa A0 HACbIWEeHUS.

3.8 NIOTHOCTb HEPACTBOPUMOTO 3arpsa3HeHns: KonnyecTso HePacTBOPMMOrO 3arpsA3HEHUS, CUULLLEH-
HOro C MOBEPXHOCTY M30/1ATOPa, OTHECEHHOIO K N/oLWaan 3T0i NOBEPXHOCTMK.

3.9 akBMBasieHTHasA NOBEPXHOCTHAasA N/JIOTHOCTb COMIEBOr0 3arps3HeHnsa: KonnyecTBo NoBapeHHO
conn NaCl nnan xnopuctoro kanbuma CaCl2, koTopoe npy pacTBOPEHUN B AeMUHEpasIN30BaHHON BoAe faeT
Takyt e NpoBOAMMOCTb, KaK CUMLLEHHOE C 3aaHHOW NOBEPXHOCTN U30MSiTOpa 3arpsi3HEHUE, OTHECEHHOE K
naouiaan 370 NOBEPXHOCTH.

3.10 50%-Hoe pa3pagHoe HanpsaxeHue Uso%: VicnbiTaTeNlbHOe HanpsiXeHue, BepOsITHOCTL Nepekpsbl-
TUS n3onaTopa npu KOTopom pasHa 0,5.

3.11 BbigepxMBaoOMOe HanpshkeHne: Hanbonbluee 3Ha4YeHe HanpsHXKEHWS, KOTOPOE UCTbITYeMbIli U30-
NATOP BblAepxmBaeT 6e3 nepekpbITUS C 3a[aHHON BEPOSTHOCTbLIO.

4 O6uwwme ykasaHus

4.1 MNpwn ncnbITaHNAX N30NATOPOB B 3arpsA3HEHHOM COCTOSIHUMM CregyeT UCNoMb30BaTh cnefyline me-
TOAbl 3arpA3HeHns N30NSTOPOB:

E3 — 3arpsAsHeHne B eCTeCTBEHHbIX YC/TOBUAX;

M3 — meToa npeaBapuTeNbHOrO (TBEPAOro) 3arpsi3HEHNS;

CT — meTof co/eBoro TymaHa.

4.2 ina nenblTaHnii MeTogoM M3 n301Topbl MCKYCCTBEHHO NOKPbIBAKOT MO BO3MOXHOCTV PABHOMEPHbIM
C/oem 3arpsasHalLwWwero sellectsa. B kauecTBe 3arpsasHAOWEro Bellectsa cinefyet NpUMeHATb MaTepuasib
nAM KOMNo3uLUuW, UMerLme B CBOEM COCTaBe BeLLecTBa, PacTBOpUMMbIE B BOfe ¥ o6pasyloline 31eKTposuT,
CO3JaloLLMili Ha NOBEPXHOCTW CMOI C 3aAaHHO NPOBOAVMMOCTbIO, @ TakkKe CBA3YIOLee UIN LeMeHTupyloLlee
BEeLLEeCTBO.

[lononHuTenbHbIe yKazaHus K 3TOMy MeToAy NpUBEAEHbI B MPUIOXEHUN A.

4.3 ins ncnbiTaHnii MeTogoMm E3 ncnonb3yoT U3onatopsbl, NpeasapuTesibHO HaXoAMBLLMECSA B IKCMya-
TaLWOHHbIX YC/IOBUAX UK Ha CneymanbHOM CTeHfe.

CpoK HaxoxaeHns U30nATOpoB B 3KCMyatauun Uan Ha cTeHAe A0 UCMbITaHUs onpeaesieH yCroBusamm
3arpA3HeHus.

MN3onsaTtopbl cnegyeT AeMOHTMPOBATb, YNakoBbiBaTb M TPAHCNOPTUPOBAaTL Takum 06pasoM, YTobbl ume-
IOLLNIACS Ha HWX CMOW 3arpA3HeHns He Obln HapyLUeH.

4.4 ina ncnbiTalust MetogoM CT M30N1ATOPbl YCTaHaBNUBAKOT B CNeLmasnbHol Kamepe, KoTopas 3anosiHe-
Ha ConeBbIM TyMaHoOM, co3fjaBaeMbiM NyTEM pacnbiieHns B BO3AyXe pacTBopa nosapeHHoi conu NaCl B Boge.
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[lononHuTenbHbIE yKa3aHa K 3TOMY MeToay npuseeHbl B NPUNoXeHun b.

4.5 VicnbiTaHuA crnefyeT NPOBOAUTL HA NOMHOCTLIO CO6PaHHbLIX 06bEKTax, KoTopble ycTaHaBInBalT
B NOJIOXEHNUN (TOPM3OHTaNIbHOM, BEPTUKA/IbHOM, Hak/IOHHOM), COOTBETCTBYIOLWEM WX paboyemy nosioxe-
HUo. Paboyee MonoxeHue M301aTopa AOMKHO ObiTh YKa3aHO B Nporpamme UcnbiTaHuii Uam B TEXHUYe-
CKUX YCNOBUAX.

PaccTosiHMe 0T N30N15TOPOB A0 MOCTOPOHHUX NPELMETOB NPU NCMbITAHWUAX AO/KHO BbiTb He MeHee 0.5 m
Ha 100 kB ucnbiTaTeNbHOro HanpshkeHus 1 B 11060M cnyyae He meHee 1.5 M. YTO6bl NOMIHOCTBLIO UCKIIOUNUTL
BO3MOXHOCTb MEPEKPLITUA Ha 3a3eM/1eHHbIe NpeaMeThl.

4.6 Mpu 1CnbITAHUAX U30MATOPOB, 3arpA3HEeHHbIX B eCTECTBEHHbIX YC/0BUAX, [JOMNycKaeTca onpeje-
NATb 3/1IEKTPUYECKYI0 NMPOYHOCTL TapesibyaTbiX M30N1ATOPOB B IMPAAHAAaX HE MeHee YeM 13 IBYX 3/1IEMEHTOB, a
OMOpPHbIE U30MATOPbI UW MOKPLILWKN UCMbITbIBATL U3 OAHOIO 3/1EMEHTA.

4.7 fonyckaeTcs NPOBOAUTL UCMbITAHWUA BHELWHEW N30M1ALMN 371eKTPo060opyA0BaHNA U N30N1STOPOB 6e3
UX BHYTPEHHEN 4acTuh, a Takke He MakeTUpys 3KpaHHYl apMaTtypy, OLUMHOBKY, 3a3eM/IeHHble KOHCTPYKLUW
(TpaBepchl onop, NOAHOXHMKM annapartos, kopnyca TpaHcopMaTopos v T. 4.). MNpu ucnbiTaHun 6e3 BHYTPeH-
Hell yacTu A0/MKHbI ObITb NPVHATBLI MOPbI, UCKOYaloWme passuTne paspsga No BHYTPEeHHEeW NOBEepXHOCTM
nsonaTtopa.

4.8 VICTOYHUK HanpsbxeHus (McnblTaTeNbHbI TpaHchopMaTop Uan BbiNpsIMUTENIbHAA ycTaHOBKa BMecTe
C NUTaLWMM UX YCTPONCTBaMmM) cnedyeT BblbupaTtb Takum, YToObl TOK YTEUKM N0 UCMITYEMOMY U30NSTOPY Mpu
NPUNOXEHUN UCNbITATENIbHOTO HAMPSXEHUA HE BbI3blBAST CHUXKEHUS MPUI0XKEHHOTO K U30/IATOPY HamnpshkeHus
60nee yem Ha 10 % nNo cpaBHEHMUIO C HANPSHXXEHWEM XOJI0CTOro X0Aa.

JononHutenbHble TpeboBaHNA K UCTOYHMKAM NEPEMEHHOr0 1 MOCTOSHHOIO HamnpshXeHWs npuBefeHbl B
npunoxexunn B.

4.9 B obuwemM cnyvyae ucnblTaTe/lbHOE HanpshXeHne AO0/HKHO coBnafaTtb C HanbonbWwnMm asHbIM Ha-
npsxeHnem (dpasa-3emns), KOTOPOe U30NATOP AO/HKEH BblAEPXMBATbL B HOPMa/ibHbIX pabounx ycnosusx (1).

WcnbiTaTenbHble HanpsKeHns cnefyeT U3MepsaTb C MOMOLLbI0 YCTPOMCTB, BKIOYEHHbIX HA CTOPOHE Bbl-
COKOr0 HanpshkeHus napannenbHo UCNbITyeMoMy 06bekTy. MeToapl nsmepeHus — no FOCT 17512.

4.10 Tokn yTeuku 1 MPUN0XEHHOE K N30NATOPY HanpshkeHue credyeT onpeAensTb ocumnnorpadurposa-
HMeM. obecneumBatoLL MM Knacc TOYHOCTU He MeHee 1 %. ViamepuTenbHas cxema, cocTosiwas 13 Lugposoro
3anomMuHatoLero ocuuanorpada ¢ 601blWMM 06bEMOM NaMATU, MEPCOHA/ILHOIO KOMMbIOTEPA, NMPOrpPamMmmMHOro
obecneyeHns, fO/MKHa NO3BO/IATb HEMPEPLIBHO PErMCTPUPOBaTh UCMbITaTEIbHOE HaMNpsXXeHWe U TOK B Teue-
HMe He MeHee 3 c. Monoca nponyckaHus ocuuanorpada gosmkHa 6bITb He MeHee 1 KIu.

4.11 Tpe6oBaHus k (DOPMe KPUBOI NEPEMEHHOIO HANPSXKEHNSA, a Takke K CKOPOCTU NoAgbeMa Hanpsxe-
HMA NPY UCMbITAHUSX JOMKHBI cooTBeTcTBOBaTh TOCT 1516.2. YacToTa HanpshKeHus fo/KHa ObiTb B npeae-
nax ot 48 go 52 Iu.

4.12 MNpwn npoBefeHNN NCNbITaHNi KOMMYTaUVOHHBLIMU UMMYIbCaMU MPUMEHSAIOT anepruoanyeckuii Kom-
MyTaUMOHHbIA MMNYNbC CO CNeayoWuMn napameTpamu: Bpems nogbema npu (100 + 20) MKC. ANNTENbHOCTb
npu (5000 + 1500) MKC unu KonebaTenbHbIi KOMMYTaLMOHHbIA uMnynbc — 4000/7500 no FOCT 1516.2.

5 TloaroToBKa K UCNbITAHUIO U XapaKTepPUCTUKU 3arpsa3HeHus

5.1 N3onaTopbl, NpefHasHauyeHHble A48 ucnbitTaHuii metogamu M3 n CT. A0 HaHeceHust cnos 3arpssHe-
HMA AO/MKHBI ObITh TLATEIbHO OUMLLEHbI OT rPA3N 1 XMPOB (Macen). MNpu ouncTke foMxHa ObITb 0becnevyeHa
HEMoBpeXAaeMoCTb NMOBEPXHOCTM cTekna, hapdopa uav nonnMMepHoro marepuana. focne ouncTku He [o-
nyckaeTcs npukacatbCs K U30/ALMOHHON NOBEPXHOCTM M30nsTopa.

5.1.1 Vicnonb3yemble AN1A OYNCTKM M30NATOPOB NMOCTOPOHHME BelecTBa NOC/e OUYNCTKN AO/KHbI ObITb
TUwarenbHO yAaneHbl C MOBEPXHOCTU U30NSATOPOB, C TEM UTOObI OHW HE MOI/IN MOBAMATbL HA pe3ynbTaTbl UC-
NbITAHWIA.

5.1.2 Mepef KaxabiM NocneayowmM 3arpsisHeHneM, KpoMe OTAe/IbHO OrOBOPEHHbIX CllyvyaeBs, U30/1ATOP
[OMKeH 6bITb TWATEe/IbHO NPOMbIT MPOTOYHON BOAOW AN YAANEeHUs BCeX CefoB NpeablayLiero 3arpsasHeHns.

5.2 Mpwv npoBeAeHnn UcnbiTaHin MeTogamn M3 1 E3 B ka4ecTBe Mepbl CTeMNeHW 3arpsasHeHus cnegyet
MCMo/b30BaTh YAe IbHY0 MOBEPXHOCTHYIO 3/IEKTPUYECKYIO MPOBOAUMOCTbL, U3MEPSAEMYIO HA UCTLITYEMbIX UK
KOHTPOJIbHbLIX N30/1IATOPAaxX TOro Xe TuMa, HaxoAALWUXCA B OANHAKOBbLIX YC/IOBUSAX C UCMbITYeMbIMU U30MIATO-
pamMmu. YenoHas NoBepxHOCTHas NPOBOAVMOCTb A0/KHA 6bITb N3MEpPEHa HE MEHEE YeM Ha Tpex U3onaTopax
ANns onpefeneHns XapakTepucTUKN 3arpa3HeHuns.

52.1 N5 n30naT0opoB, 3arpsA3HeHHbIX MeTogoM E3. pekomeHayeTca onpenensatb yAebHY NoBepPXHOCT-
HY10 MPOBOAVMOCTbL OTAE/IbHbIX YHAaCTKOB NMOBEPXHOCTU U30MIATOPA, UMEIOLWMX Pa3Hyo CTeneHb 3arpsasHeHus.
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5.2.2 YenbHy0 NOBEPXHOCTHYIO NMPOBOANMOCTb C/108 3arpsA3HEHUs ONpeaensatoT NyTeM YMHOXEHUS N3-
MEPEHHOr0 3Ha4YeHUs MOBEPXHOCTHON NPOBOANMOCTM YBN@XHEHHOTO A0 COCTOAHMSA HACbILLEHNSA C0s 3arpsas-
HEHMS UCMbITYEMOro n3onatTopa Ha koadduumeHT hopmbl Kdo.

5.2.3 YaenbHas NnoBepXHOCTHas NPOBOAMMOCTb UCMbITYEMbIX U30M1ATOPOB CUMTAETCS OAMHAKOBON, ecnu
Ha pasHbIX U30/15TOpax OHa oT/in4yaeTcs He 6onee YeM Ha * 15 % OT cpefHero 3HavyeHus nNpu UCNosbL30BaHNN
meTtoga 3 nnn cooTBETCTBYET CPefHEMY 3HauYeHUo Npu 1cnonbL30BaHuN meTtoda E3 gna nsonatopos, ge-
MOHTMPOBAHHbLIX U3 O4HOr0 MecTa.

5.3 TMpu ncneiTaHny nsonatopos metogamu M3 1 E3 cnepyeT Takxke onpeaenaTs NOBEPXHOCTHYIO NIOT-
HOCTb C/I051 3arpA3HeHnsa NyTeM B3BELUMBAHUA 3arpsA3HAIOLLLEro Bewectsa, OTHECEHHOIO K efjMHNLLE MoBepx-
HOCTW. C KOTOPOI1 NpomnsBedeHa cunctka. ObLlee YNCI0 N3MepeHnii LOMKHO BbiTb HE MEHee NATY.

5.4 MNpwn ucnbiTaHUN U30M1ATOPOB MeToAoM E3 cnegyet onpefensAtbs NOBEPXHOCTHYIO MJIOTHOCTL 3arpss-
HEeHWs OTAEeNbHbIX YHacTKOB MyTemM B3BELUMBAHUA KONMYECTBa 3arpA3HeHnsi, OTHECEHHOro K euHNLLE NnoBepx-
HOCTM. a Takke XapaKTepUCTUKN 3arpsA3HAIOLLEro BeLecTBa (XMMUYeckuii coctas, coepxaHne pacTBOPUMbIX
N HepacTBOPUMbIX BELLECTB, CoepxXaHve YrnepogucTbix BeWecTs v T. A4.).

5.5 lMpu nucneitaHnn n3onsatopos metogom CT B kKayecTBe Mepbl CTEMNEHU 3arpA3HeHNA cnegyet Ucnosb-
30BaTb COJIEHOCTb pacTsopa, NPYMEHAEMOro A1 Co3faHus UCKYCCTBEHHOro TymaHa. CTerneHb CO/eHOCTH
pacTBopa MOXeT KOHTPO/IMPOBaTLCS Kak Mo ero yAe/lbHOW NJ0THOCTH, Tak 1 N0 ero yAe lbHOWM 31eKTpuyecKoi
NPOBOAMMOCTU, OTHECeHHOM k 20 °C (cM. npunoxexue b).

6 MpoBegeHve ncnbiTaHnii

6.1 OTo6paHHbIe A8 UCNbITaHUIA N30NATOPbI 4O/MKHBI GbITb YACTBIMU, CYXMMU U UMETL TemnepaTypy no
BO3MOXHOCTU 6/IM3KYI0 K TemMnepaType nomeLLeHns (OKpyxatoLein cpefpl), B KOTOPOM NPOBOAAT UCMbITAHUS
(oTnnyatbes OT Hee He 6onee yeM Ha + 2 °C). Temnepatypa OKpyXaloLero Bo3gyxa npv UCnblTaHUAX JO/HKHA
6bITb B Npegenax ot 5 °C go 30 °C.

6.2 VicnbiTaHus, kak Npasunio, A0/MKHbI NPOBOAUTL HE MEHEE YeM Ha TPeX U30NATopax Uan N30NALMOHHbBIX
KOHCTPYKUMAX (TMPNSHA NOABECHBIX U30ATOPOB, KOSTIOHOK OMOPHbIX U30NSTOPOB U A4p.) Mpy UcnbITaHUKU KPYMHO-
rabapuTHbIX MOACTAHLMOHHbIX N30/IATOPOB K/1accoB HanpshkeHns 220 KB 1 Bbile YNCI0 UCTbITYEMbIX 06EKTOB
MOXeT OblTb COKpaLLEHO A0 OAHOr0, HA KOTOPOM MPOBOAAT NOBTOPHO TPebyemoe KONMYEeCTBO MUCNbITaHWA.

6.3 lMNpun ncnbiTaHUM 06BEKTOB, COCTOALLMX U3 OTAESbHBLIX NOCNef0BaTe/IbHO COeMHEHHbIX 3/IEMEHTOB
(Hanpvimep, KOSIOHOK OMOPHbIX N30NSTOPOB, TMPAAHL, NOABECHBIX N30N1ATOPOB, 6aTapei KOHAEHCATOPOoB), pas-
pAAHOE HanpsXeHWe MOXHO OnpeaensiTb Ha OAHOM UM HECKOJIbKUX 3IeMEHTax C aKCTpanonaunein nonyyeH-
HbIX pe3ynbTaToB Ha BCIO KOHCTPYKLMIO, NPU YCNOBUM 060CHOBAHWNA NPUMEHAEMO IKCTPanonsaLum.

6.4 NcnbiTaHns M3015ATOPOB Npu 3arpsasHeHnn metogom CT cnepyeT NpoBOAUTbL B 3aKpbITOW MCMbITa-
TeNbLHOW Kamepe.

6.5 VicnbiTaHna N301ATOPOB Npu 3arpAasHeHnn Metogamu N3 n E3 MOXHO NPOBOAUTL Kak B UCMbITATE b-
HOW Kamepe B aTMocChepe YMCTOro TymaHa, Tak U Ha OTKPbITOM BO34yXe MpW YBAAXHEHUW UX MOBEPXHOCTM
MenkoaucrnepcHol BoAoM.

6.6 Mpu npoBefeHUn ncnbiTaHWin MeToAoM I3 pekomMeHAyeTCa UCMOob30BaTh 3arpA3HAOLLEE BELLECTBO
B IBYX BapmaHTtax.

6.6.1 B kayecTBe 3arps3HAIOLLEro BellecTsa No NepBoMy BapuaHTy cieflyeT NnpuMeHaTb CyCrneH3uto, co-
cToswyto u3 40 r npocesiHHoro anebactpa u 200 r kaonuHa Ha 1000 r BogonpoBoAHON BoAbl. [MpoBOAUMOCTb
BO/ZONPOBOAHON BOAbI A0/MKHA ObITh He 60/1ee 200 MKCM cM 'L

MopaAoK NOArOTOBKM 3arpsA3HAIOLLE CMECH NpuBeAeH B MPUIoXKeHun A.

6.6.1.1 MonyyeHHYO CMeCb pacnbUIAT My/bBEpU3aTopoM, oHa obpasyeT Ha MOBEPXHOCTW M30MALMK
nocne BbICbIXaHWS1 4OCTATOYHO MPOYHBIA CMON 3arpA3HEHUs C NpaKkTUYeckn cTabunbHO NOBEPXHOCTHOW Npo-
BOAMMOCTbIO B npefenax ot 8 4o 12 mkCm (npu naoTHocTM 3 Mr/cm2).

6.6.1.2 Mpn HEO6XOAMMOCTU MOMYyUUTL 60/Iee BbICOKYID MOBEPXHOCTHYI NPOBOAMMOCTb B pacnblise-
MYIO My/ibBEPU3ATOPOM BOAOMPOBOAHYIO0 BOAY A06aBNAIOT COOTBETCTBYIOLLIEE KOMMYECTBO KOHLEHTPUPOBAH-
HOro pacTBopa X10pucToro kanbuma CaCl2 unm pacteopa nosapeHHoi conun NaCl.

6.6.1.3 lNepen HaHeceHWEM Ha O0OBEKT 3arps3HeHMss HeO6Xo4UMO OnpefesiMTb NOBEPXHOCTHYH MJo-
wajb n3onaTopa u. UCXoas 13 NNOTHOCTU 3arpAa3HeHns (pekomeHayeTtca 3 Mr/cM2Cyxoro BellecTsa), onpege-
NNTb KOMIMYECTBO HEO6XOAMMON ANS pacnbiNeHUst CyCneH3nn.

6.6.1.4 PacnblneHne J0/MKHO 6biTb NMPOBELEHO PaBHOMEPHO MO BCE NOBEPXHOCTW M30NsiTopa U Npo-
KOHTPO/IMPOBAHO NyTEM B3BELUMBAHWA CYXOro 3arps3HsALLero BelecTsa, CUMLEHHOro ¢ 6ol YacTn n3o-
NIATOpa B TPEX-NATU MECTax B 3aBUCUMOCTY OT €ro BbICOTbl. PABHOMEPHOCTbL 3arbl/IEHNS U30NATOPA B pasHbIX
MecTax He fo/kHa oTimyaTbea 6onee yem Ha 0.5 mr/cm2.
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6.6.2 Mo BTOpOMY BapuaHTy B KayecTBe 3arpsa3HeHus UCMoJb3YT CMeChb, KOTopas UMeeT yAesibHYIo
06bEMHYI0 3/1eKTPNYECKYI0 NPOBOAVMOCTb, AOCTATOYHYIO AN NOMNYYEHUS HOPMUPOBAHHON yAeNbHON noBepx-
HOCTHOW NPOBOAVMMOCTU CNOA 3arpasHeHns. Cmecb cocTouT n3 250 1 HelTpanbHOro BeljecTsa (mMatepuan
KepaMuyeckunii anekTpoTexHuyecknii, nogrpynna 110. FOCT 20419) Ha 1000 r BoAONPOBOAHONM BOAbI U HEO6-
X0AMMOE KOoNMyecTBo nosapeHHoi conv NaCl npombiwneHHoi YnctoTsl (0T 1 o 25r).

6.6.2.1 B gaHHyl0 CMeCb OKyHalT WUCMbITyeMblii U30NSTOP WAX 06/MBAOT €ro 3TOW CMecbio, MOACY-
LUMBAKOT M TaK HECKONbKO pa3 A0 MOyYyeHust 3afaHHOM MIOTHOCTM 3arpsA3HeHus. MA0THOCTb 3arpsi3HeHus
1301aTOpa KOHTPOMIMPYIOT NMG0 CUMCTKOW C onpefeneHHONn ero NOBepXHOCTU B HECKONbKUX MecTax, 1mbo
M3MepeHnem ero yAesnbHOl NOBEPXHOCTHOM NPOBOAUMOCTW. [locne nocnefHero OKyHaHusa uam o6nmBaHus
NOATOTOB/IEHHbI U30NATOP YCTaHABMIMBAKOT HA UCMbLITATENILHOM MOMe, U K HEMY cpasy NpUKNafbiBaloT Ha-
npskeHue.

6.6.2.2 [lononHUTeNbHbIE yKasaHua Kk metody M3 v gpyrme BO3MOXHble COCTaBbl 3arpA3HALLWMNX Be-
LLLeCTB. UCMOJb3yeMbIX MPU UCMbITAHUN 3TUM METOAOM, NPUBEAEHbI B NPUNOXEHUN A.

B npunoxeHun I npuBefeHbl HEKOTOPbIE 0CO6EHHOCTU UCKYCCTBEHHOIO 3arps3HEHUS NMOIMMEPHbIX U30-
NATOPOB.

6.7 Mpw ncnbiTaHum meTogom CT cnegyeT UCNONb30BaTb CONEBOV PacTBOP, NPUIOTOB/IEHHbIA U3 X10pK-
ctoro HaTpus NaCl KoMMep4ecKoi cTeneHn YNCTOThbl 1 BOAONPOBOAHON NPOTOYHOW BOAbI. B npoTouHOl Bode
He [0/KHbI COAepXaTbCA BellecTBa, co3fjaloLine TBepAblii CNOM Ha NOBEPXHOCTU M30NSATOpa, B MPOTUBHOM
c/iyyae pekomeHayeTcsa UCMonb3oBaTh eMyHepasi3oBaHHyo Boay.

6.8 [1nA yBnaxHeHWs MOBEPXHOCTW N30NIATOPOB KakK BO BPEMS HAHECEHUS UCKYCCTBEHHOro 3arpssHe-
HWA, Tak 1 B npoLiecce BCeX BUAOB MCMbITaHW (M3MepeHve yaenbHON NOBEPXHOCTHON NMPOBOAUMOCTM, NpwU-
NIOXEHNE UCNbITaTeNIbHOT0 HanNpPsXeHus) cnegyet NPUMEHSATb MeNKOAUCNEPCHYI0 BoAy (pacnblieHHas Boaa,
TymaH). Temnepartypa BoApbl A0/HKHA HaxoAuTbesa B npegenax ot 5 °C go 20 °C.

6.9 lMpy ncnbITaHUM M30NATOPOB CredyeT UCMOoMb30BaTh OAWH U3 CleayloLWwmnx Crnocob0B NPUIoXeHUs
HanpsxeHus:

- OTA — anuTenbHoe NpuIoXeHne HanpshkeHust 6bICTPOAENCTBYIOLWMM KOMMYTHPYOLWUM YCTPOWCTBOM
(ToNYKOM) K 3arpsA3HEeHHOMY U 3apaHee YBMaXXHEeHHOMY M30MSTOpY U BblAEpXKa Npu HEN3MEHHOM Hanpsxe-
HAW 1 NPOAO/IKAOLWEMCS YBAXHEHUN;

- N[ — pnuTenbHoe NpunoXeHne HeM3MeHHOro HanpskeHUs K 3arpsa3HeHHoOMY U30NATopy € nocneay-
IOLMM €ro HemnpepbIBHbIM YBNaXHEHUEM WIN K YNCTOMY U30MATOPY C MOCEAYIOWNUM OCaXAeHNeM Ha Hero
CO/IeBOro TymaHa:

- MM — nnaBHbI NOABEM HaNPSHXKEHWUA NpY NpeABapUTeIbHOM YBNaXKHEHUW 3arpsA3HEHHOr0 U301ATOpPa;

- MT — npunoxeHne HeU3MEHHOro HanpsKeHWs TOMYKOM K 3arpsA3HEeHHOMY U 3apaHee yB/IaXXHEHHOMY
N30NATOpY.

B ctaHgapTax uam TeXHUYECKMUX YCNOBUAX Ha OTAesbHble BUAbI 3/1eKTPO060pYA0BaHUA MO0 U30NATO-
pbl fO0/MKEH ObITb YKa3aH cnocob NPUIOXKEHNS HanpshkeHus.

6.10 NcnbiTaHus nsonauyum cnocobamu MNTA n N4

6.10.1 Mpwu ncnbiTaHun cnoco6om MTA (MeToa M3 1 E3) n301ATOPbLI YBNAXHAKT B Kamepe TymaHa [0
HacblLLeHNA cnosa 3arpasHeHnsa. CoCcTosAHMeE HacbILWEeHNUA ycTaHaBnBatoT Npu AOCTUXEHUN YCTaHOBUBLLETOCs
3HayYeHUs NMOBEPXHOCTHOrO CONPOTUBAEHUSA (M3MEePsSeMoro, Hanpumep, MeraommeTpom). ocne aToro K nso-
naTopam. nNpu NPoAo/HKaLWeMCs YBIaXHEHUN, TONYKOM NPUKIaAbIBalOT HanpsikeHne, 3HavyeHre KoToporo B
TeyeHne BCEro BPEMEHV O0CTaeTCa HeM3MeHHbIM. VicnbiTaHne Npofo/HKaloT 40 TeX Nop. Noka He mpousoigeT
NnepekpbITUSA N30NATOPOB UK MOKA U30NATOPbLI HE BblAepXaT NPUIOXKEHUA HaNPsSXeHUs B TeYeHUe He MeHee
15 MUH.

6.10.2 Mpwu ncnbiTaHun cnocobom M (metog M3. CT. E3) k 3arps3HEHHbIM U3015TOpaM 40 Havana yB-
NaXHEeHUA NpUKNagblBaloT HaMpsXKeHne, 3HayeHne KOTOPOoro B TeYeHNe BCEro BpeMeHu UCMNbITaHUA OCTaeTcsa
HensMeHHbIM. [locnie 3Toro U301ATOPbl YBNAXHAKT B TEYUEHUE BCEro BPeMeHU MPUIOXKEHUS HanpsKeHus.
WcnbiTaHna npogomkatoT 40 Tex nop. noka He NPoM3oinaeT NepekpbITUA WAV MOKa W30MSTOPbl He BblAepxar
NPUNOXEHHOE HanpsiXXeHne B TeyeHne He MeHee 15 MuH.

6.10.3 KpuTepunem oLeHK/ Npu 3TUX CNOCo6ax MUCMbITaHW ABNSETCA OTCYTCTBME NEPEKPbLITUSA B TeueHne
Tpex nocrniefoBartebHbIX UCMbITaHNA. Ecim npoucxoant ogHO nepekpbiTue, Ao/MKeH 6biTb NpoBefeH YeTBep-
Thili ONbIT, €C/IN HE MPOVCXOANT NEPEKPLITUA, TO U30/IATOP NPOLLES UCTLITAHKS.

6.11 NcnbiTaHna nonauum cnoco6om M

6.11.1 Mpu ncnbitanmm cnocobom MMM (meTtoa M3 n E3) 3arpsisHeHHbIe NOBEPXHOCTU U30NSTOPOB Npea-
BapUTE/IbHO YBNAXHAT MeNKokanenbHol Bnaroit 0 HacbILWeHUst Cnos 3arpsasHeHus. Mocne aToro JO/MKHO
6bITb MPOM3BEAEHO HECKONbKO NocnefoBaTesibHbIX M3MepeHWi paspsAAHbIX HanpsHKeHWn (nepekpbiTuii
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N30/19TOPOB) NPU NNABHOM NOAbEME HaNPsHXKeHNS 6e3 AONONHUTENIbHOTO YBAAXHEHNS NOBEPXHOCTU N30AATO-
pa. MepekpbITUA cnegyeT NPOBOAUTL 4,0 TEX NOP. NOKa 3HAYEHUA pPa3pAAHbIX HANPSHXXEHWA He ByayT cuctema-
TUYeCKN Bo3pacTatb BCeACTBME NOACHIXaHNA NOBEPXHOCTU N30/IATOPOB.

6.11.2 MNocne 3TOro NPOBOAST HOBOE YB/IAXHEHNE W HOBYH CEPUI0 MEPEKPLITUI Ha OAHOM M30nsTOope
6e3 CMeHbl 3arpA3HeHns, ecnn He HabmogaeTcs paspyLLIeHNs CNos 3arpsasHeHns, NPUBOAALLEro K cucTematu-
YeCKOMY YBE/IMYEHUNIO paspsAHbIX HaNpsXXeHWi B NOBTOPHbIX CepUsX.

Takux cepuii nepekpbiTUiA NpoBoasaT 10. 3a 3HaueHWe pas3psfHOro HanpsHKeHWs NPUHUMAlT cpefHee
3HaYeHve M3 MUHUMasbHbIX, MOMYYEHHbIX B K&XA0W cepun.

6.11.3 Ecnn MUHUMAaNIbHOE 3Ha4YeHVe paspagHoOro HanpsXeHus, noslyyeHHoe Ha OJHOM U TOM Xe M30-
NsTOpe. B OAHOW M3 cepuii nepekpbiTuii Byaet npesbiwatb 605ee Yem Ha 10 % cpefHee 3HaAYeHVWE U3 MU-
HUMaJTIbHbIX. NOJTYYEHHbIX B A4PYrMX CEPUSIX, TO NPOBOAAT elle OAHY AOMNOHUTENbHYIO CEPUI0 NEPEKPLITUIA, a
3aBblLUIEHHbIN pe3ynbTaT He YYUTbIBAIOT.

6.11.4 VHTepBa/bl Mexay ABYMS NoAbeMaMy HanpshKeHus B KaXAON cepun M3MepeHWuid He AO/MKHbI
npesbiaTb 1 MUH.

6.11.5 CkopocTb nogbema HanpsKeHus [0 3HaveHus, paBHoro 50 % oxugaemoro paspsgHoro Hanps-
XeHUs NpounsBosibHas. CBepx 3TOro 3Ha4YeHNs CKOPOCTb NoAbeMa HanpsXXeHus Ao/xHa 6biTb 0T 2 Ao 10 % B
cekyHay. Ecnv Bo BpemMs nogbema HanpshxeHus 6ygeTr HabnoAaTbCA MHTEHCUBHAA NOACYLLKa NOBEPXHOCTU
N30/1A9TOPOB, TO CKOPOCTb NOAbEMA HANPSHXKEHUS [O/MKHA ObITb yBEMYeHa.

6.12 NcnbiTalna nsonayum cnocobom MT

6.12.1 Mpwu ncnbiTaHum cnocobom MT {meToapl M3 1 E3) NOBEPXHOCTb N30ATOPOB Nepes KaxabiM npu-
JIOXEHNEM HanpsKeHWa npeaBapuTeibHO YBAXHAT 40 HacbiWweHus. Mocne 3Toro K U3onsaTopy TONYKOM
NpUKNafbIBalOT HANPsHKEHWe A0 Tex Nop. Noka He NMPou3oieT NepekpbiTUe UM NOBEPXHOCTb M301STOpa Ha-
CTO/IbKO MOACOXHET, YTO NepekpbITUE ero CTaHeT HEBO3MOXHbIM.

6.12.2 Ec/v n3onATop BbiAepXasl NPUIOKEHHOE TOMYKOM HanpsKeHue, OH CHOBA YB/IaXHAETCA U K
Hemy NpuknafbliBaloT NOBLILLEHHOE Ha BEIMUYNHY OT 540 7 % HanpsbkeHue. Ecnu npousoLno nepekpbiTne, To
LMKN yBMaXXHEHUS NOBTOPAIOT, a K U30NATOPY NPUKNaAbIBAOT MOHWXKEHHOE Ha BeNUYUHY oT 5 a0 7% Hanps-
XeHve (MeToAvKa «BBEPX-BHU3»). VcnbiTaHve N30/19TOPOB MO Takoli MeTOAMKE YBaXKHEHWS Npun 3arpA3HeHnm
CMeCbio Mo NepBOMY BapvaHTy No3BofseT npoBecTu A0 15 1 60nee UMKNOB NPUAOXKEHUS HANPSXXEHUA Npu
npakTnyeckn ctabunbHol NOBEPXHOCTHOM NpoBoAMMOCTU B Npedenax 10 MkCwm.

6.12.3 ConpoTuBneHne n3onATopa onpeAeniaiT C NMOMOLLbI0 BbICOKOBO/IbTHOIO MeraomMmeTpa nocrne
KaXXAoro umkna yBfaxHeHWs U B MOMEHT BK/IIOYEHUSA HaMpsHXeHWs no pesynbTatam ocuuanorpadguposaHuns
TOKa W HanpsXeHus B rnepsble ABa-Tpy Noaynopuoaa, Korga ele He HabMo4alTCA U3MEHEHNUA UX BETMYNHDI
1 hopMbl.

Bpomsa mexgy n3MepeHueMm COMNpoTUBMEHWS MeraoMMeTpoM U ocuunnorpadupoBaHneM Toka U Ha-
NPsHYKEHUS He AO/DKHO npeBbiwatb 1 MUH. Pe3ynbTaTbl U3MEpPeHUs ConpoTUBNEHUA (OUKCUPYIOT MO OCLU/IIO-
rpammam. a no MeraomMMmeTpy — A1 KOHTpons. Kak npaBuo, aTn pesy/bTaTbl COBMaAAT U A0/MKHbI ObiTb B
npesenax norpewwHocTN U3MepPEHUIA.

6.12.4 ins nony4yeHuss 6onee BbICOKOW npoBoanmMocTu (0T 15 fo 60 MKCM) B pacnbiisiemylo BoAy 4,0-
6aBNAI0T COOTBETCTBYHOLLEE KOMMYECTBO KOHLEHTPUPOBAHHOrO pacTBopa X10pucToro kanbumsa CaCl2 wmm
pacTtBopa noapeHHoli conu NaCl Ha nMTp BOAONPOBOAHOI Boap! (Ha kaxable 10-15 MKCM npvMepHo oT 8 fo
10 mn pacTBopa cofeil) 1 NPOBOAAT UCMbITAHWUA NO BblENPVBEAEHHON MeToavKe. KonnyecTBo NpunoXeHui
HanpshKeHWs nNpyu 3ToM JO/KHO ObITb He MeHee 10.

6.13 50%-Hoe pa3psgHoe HanpshkeHne USPoonpenensioT Cnoco60M «BBEPX-BHU3».

6.13.1 o aTomy cnocoby ucnbiTaTesibHOE HanpshXeHne U3MEHSAKT OT OMnbiTa K OMbITY Ha NOCTOSIHHOEe
3HauveHue, cocTasnswee ot 5 A0 7 % oT oxuaaemoro 50%-Horo paspagHoro HanpskeHus. MNMopsaaok nameHe-
HUS HaNpPsHKeHUs cnepyoLwnii: ecnm Ha JaHHOW CTYNeHN NpPoM3oLWI0 NepekpbITUe M301aTopa, TO NnepexoanT
Ha CTyneHb HWXe, eCNn NepekpbITUA He Obl10 — Ha CTYMeHb BblLLe.

6.13.2 Mo pe3ynbTaTam K3MepeHwii onpegensaoT 50%-Hoe paspsgHoe HanpshkeHvwe no crnepytoliei
thopmyne: »

<1>

rae K — 4YUCNO 3a4eTHbIX CTyMneHel:
L — HanpsxeHue cTtyneHu. B:
J1 — uncno BO3AENCTBUIA HANPSHKEHNSA:
N — obuee uncno 3a4eTHbIX BO3LENCTBUI HaNPsHKeHUs, KOTOPOe AO/MHKHO 6bITb He MeHee 10.
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6.13.3 3ayeTHbIMU ABNAKOTCA CTYNEHU OT HauWbGOMbLUe, Npu KOTopoli He 6blN0 NEPEeKpbITAA, A0 Hau-
MeHbLLEeR. Npy KOTopoW 6bI10 NepekpbITHe.

Mpumep onpepeneHnsa 50%-Horo paspsAaHOro HanpsXKeHUs npusefeH B NpunoxexHun [.

6.14 50%-Hoe HanpshkeHne npu ucnbitaHun cnocobom MTA, M4 v MNT MOXHO onpeAenvTb NyTeM MoBbILLE-
HUA-MOHMKEHNA paBHbIMK CTyNneHsaMKU (0T 5 0 7 % OT onbITa K OMbITY) A/IUTESIbHO MPUIOXEHHOTO HAMNPSHXEHUS.
Ecnv nepekpbITusi n3onAtopa He HabnogaeTcs, nepexoanT Ha 6osiee BbICOKYHO CTyNeHb Hanpshkenus. Mocne go-
CTMXKEHUA NEePEKPLITUA NMPUNOXKEHHOE HaMPsXXeHNe Ha CTYMNEeHb CHKaETCA. VI3019TOPbI CUMTAIOTCS BblgepXasLuu-
MW UCTbITaHUSA, ec/in 3HaveHne 50%-HOoro paspagHoro HanpsHKeHNs HO MeHee HOPMUPOBAHHOTO 3HAYEHUS.

6.15 B kauecTBe 3arps3HAIOLWEro BewwecTsa cnefyet NpUMeHsaTb OAVH U3 [ByX BapuaHToB 3arpsisHeHus
no 6.6.1 1 6.6.2. NMoBepxHOCTHasA N/IOTHOCTb 3arpsA3HEHNs y fo/MKHa cocTaBnaTh (3.0 ¢0.5) mr/cm2. Mpu aTom
cnefyeT npeAycMOTpPeTb BO3MOXHOCTb U3MEHEHUSI SKBMBANEHTHON NOBEPXHOCTW MIOTHOCTU COMIEBOr0 OT/O-
XeHus B npegenax ot 0.01 go 1.00 mr/cm2.

Mpy 3TUX MUCNbITAHWAX 3arps3HEHWE HOPMUPYeTCst G0 MO yAeNbHON NMOBEPXHOCTHOW NPOBOAVMMOCTU
(oCHOBHOI BapuaHT), TM60 N0 3KBMBAIEHTHON NMOBEPXHOCTHOW NIOTHOCTU CONEBbLIX OT/IOXKEHUIA.

PekomeHayeTCcsi NMpy UCNbITAHUAX NPUMEHATb 3HAYEHUS yAeNbHON NOBEPXHOCTHOW NPOBOAMMOCTU 13
psga: 5; 10; 15: 20; 30; 40 n 60 MKCM. MakcumasnbHOe OTK/IOHEHWE OT BbIOGPAHHOIO 3HAYEeHUS He A0/IHKHO
npesbiwars + 15 %.

6.16 Ana 6onee To4HOro onpegeneHns 50%-HOro paspsgHOro HanpsXxeHuus yaobHO onpeAenuTb 3a-
BUCUMOCTb 50%-HbIX pa3psaHbIX HAMPSHXEHWA NPW pasHbIX 3arpA3HEHNAX (PasHbIX 3HAYEHUSX yaenbHoN no-
BEPXHOCTHOW NPOBOAMMOCTM) U NO MOJIYHEHHON 3aBMCUMOCTW onpegenuTb 1/mM% A1 HOPMUPOBAHHOTO 3Ha-
YeHUA 3arpsA3HeHUs.

6.17 VcnbiTaHna MOXHO NpoBOAUTbL cnoco6om [T npu 3arpsasHeHny metogom M3. McnbiTaHua Takke
NpoBOAAT HE MEHee YeM AEeCATbI0 MPUIOKEHNAMN HOPMUPOBAHHOTO HaNPsKeHUs, yKa3aHHOro B HOpPMaTuB-
HO-TEXHUYECKOW AOKYMEHTaLMN, NPV 3arpAa3HEHUN HE HUXKE HOPMWPOBAHHOTO 3HaYeHns. 1301ATopbl cunTatoT
BblAepXaBLNMN UCMbITaHNE, eC/ He NPOU3OLLNO0 HU OLHOro MepekpbiTUA. B cnyyae o4HOro nepekpbITuA
[JonyckaeTca NPOBECTU NOBTOPHbIE UCMbITAHNA TakXe npu 10 NpUNoXeHnax HanpsxeHns. MNsonatopsl cunta-
10TCA BblAEPXaBLMMN UCMbITAHWE, EC/V NPU MOBTOPHOM WCMbITAHWM HE MPOU30LLIO HU OJHOIO NEPEKPLITUS.

6.18 MpoBepka 3/1eKTPUYECKOli NPOYHOCTN M30ISTOPOB NPU HOPMUPOBAHHOM 3arpsA3HEHUN U 3a-
[aHHOM ucnbiTateNbHOM HanpsxeHuun (Metog CT)

6.18.1 B kauecTBe 3arpsa3HA0LEro N YBNAXHAOLEro BellecTsa NPUMEHAIOT MeIKOAMCNEPCHYI0 NPOBO-
AAwyio Bofy (coneBoii TymaH). B kayecTBe cTeNeHW 3arpsisHEHHOCTU M30/IATOPOB PeKOMeHAyeTCst NpuMeHe-
HWe cnepyloLero psga coneHocTu (KoHUeHTpauun conu): 2.5; 3.5; 5; 7; 10; 14; 20; 28; 40; 56; 80; 112; 160 n
224 r/n. MakcumasibHOe OTK/TIOHEHVEe OT HOMUHA/IbHOTO 3HAYeHNA He A0/HKHO npesbiwath + 5 %.

6.18.2 MNpn 3TOM UCNbITAHUWN K YNCTLIM U30/1ATOPaM NPUKIabIBAIOT HaNPsXXeHne, nocne vero BKIYaloT
TymaHoo6pa3sytoumne conna (CM. npunoxeHue B), 1 3TO HanpshkeHWe gepXaT HEW3MEHHbIM [0 NepekpbITUs
n301aTOpa UK B TeYeHne 3a4aHHOro BpemeHn (He meHee 30 MUH).

6.18.3 VcnbiTaHve NPOBOAAT HE MEHEE YeM AeCATLI0 NPUNOKEHUAMU 3a4aHHOro HanpsXeHus, ykasaH-
HOro B HOPMaTMBHO-TEXHUYECKON [OKYMEHTaLMKW, NpW 3arpAa3HeHnn He HkKe 3afaHHoro 3HaveHuns. 3onsato-
pbl CUMTAIOTCA BblAEPXaBLUMMMN UCMbITAHWE, €C/IN He MPOU30LWI0 HX OAHOro MepekpbiTUA. B cnyvae ogHoro
nepekpbITUA AOMNyCKaeTCA NPOBECTU MOBTOPHbIE UCMbITAHUA Takke npu 10 NPUIoXKeHMAX 3aJaHHOro Hanps-
XeHusi. 301aTopbl cUMTAOTCA BblAEPXaBLUVMU UCNbITAHME, eCX NPY NOBTOPHOM UCTbITAHUU HE NPOU30LLSIO
HV OJIHOTO NepeKpbLITUS.

6.18.4 Mo 31Ol METOAMKE UCMbITAHUA MOTYT MPOBOAUTL Takxe nytem onpegeneHns 50%-Horo paspsaa-
HOro HanpsHKeHUs MeTOLO0M «BBEPX-BHU3», KOTOPOE ONpPeAensaloT Tak Xe. KakK yka3aHo B 6.13. Bpems Bbigepx-
KN Ha KaXXA0l CTyNeHV HanpskeHus AO/HKHO ObiTb He MeHee 30 MUH.

6.18.5 V30n15TOpbI CUATAKOTCA BblAEPXABLUMMUK UCMbITAHWE, €CNWN NpY 3afaHHoi coneHocTn 50%-Hoe
pa3psagHoe HanpshkeHWe He MeHblUe 3HaYeHus, 3a4aHHOro B HOPMaTUBHO-TEXHUYECKOW AoKyMeHTauun. CTy-
NeHb NPy N3MEHEHUN HaNpPsHKEeHUs A0/HKHA COCTaBMATL 0T 5 A0 7 % OT NMPUIOXEHHOTO 3HaYeHus.

6.19 OnpopgoseHne HambonblUe 3arpsa3HEHHOCTU, NPY KOTOPOI U30NATOPbLI BblAEPXUBAKT HOP-
MupoBaHHoOe HanpshxeHne (Metogbl M3 n CT).

6.19.1 Mpu 3TUX UCNbITAHNAX HOPMVPOBAHHOE WCMbITaTe/IbHOE HanpshKeHre NpUHUMatoT 6U3KUM Mo
3HaYeHUI0 K Hanbonbllemy paboyeMy HanpsHKEHUIO, NPU KOTOPOM M30MATOPbLI AO/KHbI paboTaTb B aKcnaya-
Tauuu. 1 ykasbiBaloT B HOPMATVBHO-TEXHNYECKOW AOKYMEHTaLUN.

6.19.2 Mpwu ucnonb3osanun metoga M3 B KayecTBe HavboNbLUel CTeNeHV 3arpsA3HeHus NpuHUMaeTcs
CTeNeHb 3arpA3HeHns, Npyu KOTOpoli HOPMMPOBAHHOE MCMbITaTe/IbHOE HanpshXeHne W30MSTOP BbiAepXuBaeT
C BepoATHOCTbLIO 50 %.
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6.19.3 Mpwn ncnonb3oBaHum metoaa CT AnsA onpefeneHnst MakcMasibHON BblLePXMBAEMON CONEHOCTM
UCNbITAHNA HAaYMHAIOT C TYMaHOM 6O/bLUOI COMEHOCTW, MPW KOTOPOI NPOMCXOAMT MepekpbiThe 1M3onaTopa.
Mocnepyowme uCMbITaHNSA NPOBOAAT MPU YMEHbLIAOLWUXCA CTENEHAX CONEHOCTU TyMaHa A0 Tex rnop. noka
N30NSATOP HE BbIAEPXUT NPUIOXKEHHOTO HaNpsXxeHus B TedeHne 30 MUH 6e3 NepekpbITUS, NOC/e Yero OnbITbl
Ha [aHHOI CTeneHn CoNeHOCTV NOBTOPAIOT. ECAN N30NSTOP BbIAEPXKUT YeTbipe Takux NPUNOXEHNs Hanpsxe-
HVA. TO 3TO 3HAYEHWE NMPUHMMAIOT 3a BbIAEPXMBAEMYIO CONEHOCT.

6.20 OnpepeneHne paspsigHbIX HaNPSXEHUA N30N1ATOPOB NPU ECTECTBEHHOM 3arpsa3HeHun (me-
Top E3, nocneskcnnyatauuoHHble UCNbITAHUA)

OCHOBHOWA cnoco6 npunoxeHuns Hanpsxeuus — MMM Tpy HanMuuM JOCTATOYHOIO KOMMYecTBa AeMOH-
TUPOBAaHHbIX M30/IATOPOB NPEANOYTUTE/IbHO UCMOMb30BaTh cnocob MA. O6beM M NEPUOANYHOCTb UCTIbITAHWUIA
yCTaHaB/IMBAIOT MO COr/IacoBaHUIO MeXAy 3aKa3unkom 1 UCTIONHUTENEM.

6.21 OnpepeneHne 3aBUCUMOCTEN pas3pAAHbIX HaNPsXeHW U30NATOPOB NPU WX 3arpsA3HEHUN
metogom M3 nnn metogom CT

6.21.1 PaspafHble HanpsHXeHUs AO/DKHbI ONpefensATbCs NPU HEeCKOJSIbKUX CTENEeHAX 3arpsisHeHus, o6-
yCnaB/MBaOLNX U3MEHeHNe pa3psafHbIX HanpsXeHuid B npegenax oT Hanbonbluero ghasHoro HanpshkeHus
nsonaTopa (M1 NPUXOASLLEIACS HA HEro L0MN 3TOT0 HaNPSXXEeHWs) A0 HaNPSHKEHNA, NpeBblllatoLLero gasHoe
npuénnsnTesibHO B AiBa pasa.

6.21.2 Pa3psigHble HanpsXXeHus A0/MKHbI onpefensaTb Npy yAebHON NOBEPXHOCTHON NPOBOAUMOCTH
oT 140 15 MKCM AN YUCTbIX 1 cnabo3arpsa3HeHHbIX yCoBuiA paboTbl U301ATOPOB, M OT 8 A0 45 MKCM — ans
cpefiHe ¥ CUIbHO 3arpA3HEHHbIX YCNOBWUIA.

B cTaHgapTax uim TeXHUYecKnX yCoBMAX Ha OTAE bHbIE TUTMbI N30/IATOPOB JO/KHBI ObITb YKa3aHbl KOH-
KpeTHble 3Ha4YeHWs yAe/lbHOW NMOBEPXHOCTHOM MPOBOAMMOCTM W COMIEHOCTW, COOTBETCTBYHOLUME YKa3aHHbLIM
YCNOBUAM.

6.22 MNpu UcnbITaHUM KOMMYTaLUOHHBIMU UMMYIbCaMU K U30NIATOPY, 3arpsisHeHHoOMY meTogom MM3. npu-
KnafAblBalOT npefBapuTenibHoe Hanpshkenne cnocobom MT wnu M. 3HayveHvre npegsapuTebHOrO Hanpsxe-
HVSA OO/MKHO ObiTb paBHO HambosblueMy paboyemy HanpsXXeHuto, feneHHoMy Ha n/3 . V3onaTtop Bblaepxu-
BalOT Mo NpeABapuTe/bHbIM HanNpshkKeHWem A0 Tex Mop. noka He npousoigeT ctabunmnsauymsa npoueccos B
NOBEPXHOCTHOM crloe.

[nnTenbHOCTb BO3AENCTBUA NpeaBapuTelbHOrO HanpsXXeHWs ycTaHaBAMBalOT Ha OCHOBAHUW npef-
BapuTE/NbHbIX OMbITOB MO cTabwunusauuy npegpaspsgHbIX NPOLECCOB Ha M30N5Tope, KoTopas MOXeT 6bITb
onpejenieHa Kak Bu3yasibHO, Tak U NyTem perucrpauuy TOKOB Mo NOBEPXHOCTU, OfHAKO ANNTENIbHOCTb npej-
BapuTeNbHOrO BO3AENCTBMA HanpskKeHns Ao/mkHa 6biTb He MeHee 5 MuH. lMocne atoro npefsapvTenbHoe
HanpshkeHne 1 yBMaXHEHWe OTK/YaT U K U301ATOPY NPUKNALbIBAOT KOMMYTALMOHHbLIA MUCbITATENbHbINA
umnynec. VIHTepsan Mexay OTK/IIOYEeHUEM A/IMTENIbHOrO HanpshXeHWs 1 BKIOYEHWEeM UMMNy/bca He LO/MKeH
npesbiwaTb 30 C.

6.23 lMpu ncnbiTaHun onpegenstoT 50%-Hoe paspsagHoe HanpseHue cnocobom «BBepX-BHU3». MNepefd
KaxLLiblM HOBbIM MPUIOXEHNEM HAMPSXXEHUA NPOBOAAT YB/IaXHEHNE.
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Mpunoxexne A
(o6a3aTenbHoe)

[lononHuTenbHble yka3aHusa K MeToay npegBaputenbHoro sarpsasHenus (M3)

A.1 B KkauecTBe 3arpsasHALWMX BELIeCTB PEKOMEHAYETCA NMPYMEHATbL CYyCrneH3nmn, cojepxalime B CBOeM cocTase
MHEepPTHOE CBsi3yloLiee BeLecTBO U BELLECTBO, o6ecneynBatoLLee CyCneH3nmn aNekTponnuTuyeckne cBoiicTsa ¢ onpeaesnex-
HOIl NPOBOAMMOCTbIO. [l NonyyeHnss Heo6xoAMMON NMPOBOAUMOCTY CYCMEeH3UN MOryT 6biTb UCMO/b30BaHbI NOBapeHHas
conb NaCl nnu xnopucTblii kKanbumnii. CaCl2

A.2 TMpu npoBefeHWn ncnbiTaHUii MeTogoM M3 pekomeHAyeTCcs UCMo/b30BaTh 3arpAasHAolLLee BewecTBO B ABYX
BapuaHTax.

A.2.1 Mo nepBoMy BapvaHTy B kauyecTBe 3arpsA3HAIoLLero BellecTsa caefyet NpUMMeHaTb CYCNeH3Nt0, COCTOSALLYI0 U3
40 r npocesiHHoro ane6actpa n 200 r kaonnHa Ha FOOO r BO4ONPOBOAHOW BOAbI.

Mpy NpUroToBAEHNN CyCNEeH3UN BHa4asne BbiCbiNalT B BOAY KaO/WH, pasMelunBaloT, a 3ateM He6GOonbluMMK nop-
UMMM 3acbinaloT OTMEPEHHbI anebacTp Npu HenpepbIBHOM NOMeLINBaHUM MOMYYEHHON cycneH3uu. MNepemelunBaHve
Heo6X0A4MMO NPOBOAUTL HEMPEPLIBHO B TeYeHWe yaca, 418 Toro YTobbl UCKNUYNTL cAMnaHne anebacTpa.

KaonnH B cMecu npucyTcTByeT B kayecTBe HeilTpasibHOro BeljecTsa, a anebactp — Kak cnabocssasyliee v co-
necojepxatyee selectso. Cynbarbl, KOTopble nMetoTcs B anebactpe, CaSO4*0.5 H20 . pacTBOPAOTCA NOCTENEHHO OT
YBN@XHEHUS K YBaXHEHNIO, NMO3TOMY OHU obecneumsatloT NpakTUYeckn cTabunibHyl0 MOBEPXHOCTHYIO MPOBOAMMOCTbL B
npegenax ot 8 40 12 MKCM (Npu NNOTHOCTU 3 Mr/CcM?2).

A.2.2 BTopoli BapuaHT cocTaBa 3arpssHsioLLeii CMecu B OCHOBHOM NPVMEHSIOT NpW 3arpsA3HeHUN N30/1ATOPOB Me-
TOZ,OM OKyHaHUS.

[lns 3TOro Ncnonb3yloT CMeCb, KOTOpas UMeeT yAesibHYl0 06beMHYI0 3/1eKTPUYECKY0 NPOBOANMOCTb, AOCTATOUHYIO
AN NONyYeHUss HOPMUPOBAHHON yAeNbHO NOBEPXHOCTHO NPOBOAMMOCTU CNosi 3arpsi3HeHnsi. CmMecb cocTouT m3 250 1
HelTpanbHOro BelecTsa (MaTepuan kepaMuyecknii anekTpoTexHuyecknii, nogarpynna 110. FOCT 20419) Ha 1000 r BoAo-
NpoBOAHOI BOAbI U HEOGXOAMMOE KO/IMYECTBO NoBapeHHo conn NaCl npombilwneHHol YnctoTsl (0T 140 25 ).

A.3 B kayecTBe AOMNOMIHUTENbHbIX BAPUAHTOB MOTYT 6GblTh MPUMEHEHBI, HaNnpumep, ciegyLlne cycneHsunu:

1) 40 r kao/NMHA WX aHaNOTUYHOrO MHepTHoro ceasyouero. KOOO r BoAbl, Heobxogmumoe konnyectso conn NaCl B
3aBMCUMOCTN OT TpebyeMoli CTeNeHN 3arpsa3HeHns:

2) 100 r km3enbrypa. 10 r BbICOKOAUCNEPCHOW ABYOKMCU KpeMHus. 1000 r BoAbl, He06X0ANMOE KONMYECTBO COMM
NaCl B 3aBMCUMOCTM OT TpebyeMoii CTeNeHn 3arpsasHeHns:

3) 200 r HeliTpanbHOro BewecTBa (kaonvHa, kusenorypa). 50 r anebactpa. 1000 r npoOTOYHO BOAbI;

4) copepxalimne Bnary (Ha OCHOBe aspocunia, MeTULEN0M03bl 1 ap.).

A.4 1301A9TOPbI MOXHO MOKPbIBATb C/IOEM UCKYCCTBEHHOTO 3arpsA3HeHns No6biM cnocobom, Hanpumep:

1) pas6pbi3ruBaHmeM (HanblieHWeM) BOAHON CyCNeH3nmn 3arpasHAoLero BellecTsa Ha NOBepPXHOCTb N301ATOpa;

2) norpyxeHuem (OKyHaHueM) 1U30n1ATopa B BOAHYIO CyCMEeH3NI0 3arpsi3HAIOLLErO BellecTBa.

Mpn 3TOM paBHOMEPHOCTb C/10A 3arpsA3HeHns B N0ObIX TOUKaxX MOBEPXHOCTU M30M1ATOpa [O/IKHA YA40BNETBOPAThL
TpeboBaHmAM A.8. Bpems HaHeceHMs 3arpsa3HeHnss MOXeT 6biTb COKpalleHOo NpejBapuTeNlbHbIM HarpeBoM M3015Topa.

A.5 PekomeHayeTCsi NPUMEHATb 3HaYeHUs1 yAeNnbHOV NOBePXHOCTHOV NpoBOAMMOCTH, Bbibupaemble U3 psga: 5. 10,
15. 20. 30. 40 n 60 MKCm. MakcManbHOe OTK/IOHEHUE OT HOMUHA/IbHOTO 3HAYEHUSA He [0/DKHO npeBbiwarth + 15 %.

A.6 Y[enbHyl0 NOBEPXHOCTHYIO NPOBOAMMOCTbL ONpefensoT NyTeM YMHOXEHUS U3MEPEHHOro 3HauyeHWs NoBepx-
HOCTHOI NPOBOANMOCTMN YBN2XHEHHOIO 0 COCTOSHWSA HACbILWEHNSA C10A 3arpsA3HeHNs NCNbITyeMOoro n3onsaTopa Ha Koad-
(huULMEeHT bopMbl, onpesensieMblili U3 pa3MepoB U30ATOpa.

OnpegenexHne NoBepPXHOCTHOW MPOBOAUMOCTUN CNOA 3arpA3HEHNs caefyeT NPOBOANTL Ha U30/1ATOPe BO BPeMs He-
NPepbIBHOTO YBNAXHEHNA A0 COCTOSIHUS HACbILWEHUS U NOBTOPATHL C Lie/ibio onpeAenieHns MakCuMasbHOro U3sMepeHHoro
3HaueHus. MismepeHne NOBEPXHOCTHOW NPOBOAVMMOCTMW C/OA 3arpsisHeHWsA cneayeT NPOBOAWUTL NyTeM ocuunnorpadupo-
BaHMA TOKa W HANPsHKEHUSI NPU BKAOYEHUN HANPSHXKEHUS TONIUKOM B TeYeHue nepBbiX ABYX-TPeX noayneprosos.

YaenbHas NoBePXHOCTHasi MPOBOAMMOCTb C/10A 3arpasHeHns y. MKCM. o/kHa 6biTe NpUBeAeHa k Temnepartype
20 “C no dopmyne

X20=X|-11 - b <f- 20)]. (A1)

raey , — yAenbHasi NOBEPXHOCTHasA NMPOBOAUMOCTbL, U3MepPeHHasa npu Temnepatype 20 "C;

b — k03(hhULMEHT, NpuBeAEHHbIN B 5.3 npunoxeHus b.

A.7 Tpn cnbITaHUN U30NATOPOB PEKOMEHAYETCA [ONONIHUTE/IbHO ONpeenATh MOBEPXHOCTHYI MI0OTHOCTL PAacTBO-
pPYMOro 1 HepacTBOPMMOro BeLLEeCTBA.

A.8 CpejHAa NOBEPXHOCTHAA MJIOTHOCTb 3arpsAsHEHNs, BbipaXaemas B MUIUTPaMMax Cyxoro BeljecTsa Ha Ksa-
[ApaTHbIl/i cCaHTUMETpP NOBEPXHOCTU, ANSE U30NATOPOB, OAHOBPEMEHHO MPOXOASLLMX UCTIbITAHUE, HE A0/KHA 0TIMYaTbCs OT
3a/aHHOI 6onee yeM Ha + 15 %.
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A.9 PaBHOMEPHOCTb CNOSA 3arpsi3HeHNs B Npejenax U3onstTopa Ao/mkHa 6biTb Takol, YUTO6bl NOBEPXHOCTHAS NIOT-
HOCTb CNOSA 3arpsA3HeHNs B I060M MecTe NOBEPXHOCTU He OT/MYanach OT CpefHero 3Ha4yeHns 6onee yem Ha + 25 %.

A.10 CTeneHb HEpPaBHOMEPHOCTUN 3arpsA3HeHNss B npeenax n3onAatopa pekoMeHAyeTcsi KOHTPOMpoBaTh Npu no-
MOLLV NOBEPXHOCTHOW NIOTHOCTU 3arpsi3HeHns, onpeaensieMoii CYHUCTKON ero ¢ pasNnMyHbIX Y4acTKOB U30/1ATOpa.

[JonyckaeTtca 415 3TOW Lenn ncnosb3oBaHve cneunasnbHbliX 30HA0B MU MeTal/Inyecknx 3N1eKTpoaoB (6aHgaxeli),
onpeaensitolnx yaenbHy NOBEPXHOCTHYHO NPOBOAMMOCTb Pa3/InyHbIX y4acTKOB NOBEPXHOCTU. MNOTHOCTb 3arpsA3HeHns
VA NPOBOAMMOCTb, U3MepsSeMas 30HAO0M, B I060M MecTe MOBEPXHOCTW [O/HKHA OTANYATbCS OT CPeAHEero 3HavyeHus He
6onee yem Ha + 30 %.

A.11 MNMoBEepPXHOCTHYI NIOTHOCTb 3arpsA3HeHns cnegyeT onpefenaTb Npu MOMOLLM B3BELMBAHWA 3arpsA3HALLErO
BeLLeCcTBa, CYULLEHHOTO C ONpesie/IeHHON YacTy NOBEPXHOCTU UCMbITYEMOTO MU KOHTPOJ/IbHOTO M30/1ATOpA.
MoBEepPXHOCTHY NIOTHOCTb 3arpsA3HAIOLLEro BelwecTsa y onpeaensioT no gopmyne

y =M/S. (A2)

rae M — macca CUMLeHHOro BewecTsa, Mr:
S — nnouiaab OUYULLEHHOI NOBEPXHOCTU, CM2.

10
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Mpunoxexne b
(o6a3aTenbHoe)

JononHuTenbHble ykasaHusa K MeTogy cosnieBoro TymaHa (CT)

B.1 Mepep ucnbiTaHWeM Bce MeTasMyeckue 4acTu U LeMeHT [O/MKHbI OblTb OKpalleHbl NPOTUBOKOPPO3NOHHOM
Kpackoii. Mpn ouncTke cnegyeT yfanuTb cnefbl rpA3n 1 XWPOB, NOC/E Yero N30asSTop AO/KEH 6biTb ONOMIOCHYT BOAOW C
NpoOBOAMMOCTbIO He 60nee 500 MkCm cm*1

B.2 PactBop conu cnefyeTt nNpurotToBaaTb nyTem pacTtBopeHus B Boge conu NaCl B 3agaHHOl KOHUeHTpauuu, B
r/n. KoHueHTpaumsa pacteopa MOXeT ObiTb M3MepeHa Mo NJ0THOCTU (apeoMeTpoM) UM NPOBOAMMOCTY C NOMPaBKOW Ha
Temneparypy.

3HaueHna ygenbHoOW 3NeKTpUYeckoli MPoOBOAUMOCTM M MIOTHOCTW pacTBopa, OTBevyawlime pekoMeH0BaHHOMY
psfy ConeHocTn (KOHUeHTpauun) pacteopa, ykasaHsl B Tabnuue b.1.

B.3 WcnbiTanusa cnepyeTt NpoBoAMTbL B CneunanbHO 060pyAoBaHHOM nomelleHnmn (kamepe). Mpu nomoum onpege-
NIEHHOT0 Yncna pacnbiinTenei 3 pacTeopa Conu CTpyell CXaToro Bo3fdyxa, NpoxoAsLieii nonepek conna, nogawoLiero
pacTBop, co3gaeTca MenkogucnepcHas Boda (TymaH). KoHubl conen fo/mkHbl 6biTb cpe3aHbl NepneHAnuKynspHoO ocu U
nonupoBsaHsbl. MNpumMep ycTpolicTBa ANa CO34aHUs CONEBOro TyMaHa npuBeseH Ha pucyHke B.1 ().

B.3.1 B nepuog vcnbiTaHNs pacxof BoAbl Ha kaXgoe cono fosmkeH coctaBnsaTtb (0.50 + 0.05) A/MuH 1 gonyck Ha
pacxopg BoAbl BCEMU pacnbinutenamm — =5 %.

5.3.2 Pacnbinntenu cnefyet yctaHaBiMBaTth Ha ABYX NapasiefibHblX KOJIOHHaX, pacnosiaraembiX C MPOTUBOMOMOX-
HbIX CTOPOH MCMbITYEMOr0 M30M1ATOPa, NapasniefibHblX ero ocu. T. e. AN NOABECHbIX MMP/AHL KOJIOHHbI pacnonarawoT Bep-
TUKaNbHO. A/1 HATSXHbIX TMPASAHA — TOPU30HTasIbHO. B ClyyaB HaK/IOHHOTO PAcnoIOXEHUA U30/1ATOPA KOJTOHHbI [O/DKHbI
TaKKe pacnonararbCs Hak/IOHHO. PaccTtosHne mexay pacnbiintenammn n ocbio nsonsatopa — (3.00 £ 0,05) m.

5.3.3 PacnbianTenu A0/mKHbl 6biTb YCTAHOB/IEHbI HA KONOHHAX C UHTepBasiom 0.6 M. KaxAblii pacnbinutenb JOMKEH
6bITb YyCTAHOB/IEH NEPNEHANKYNAPHO OCK KOMTOHHBI MO HanpaB/eHNI0 K MPOTUBOMNO/IOXHOW KOMIOHHe B npedenax I no npo-
ekummn dakena.

CpefiHI0I0 TOUKy M30asTOpa cnefgyeT pacnonaratb No LEHTPY € pacnbintenimu. O6e KONOHHbI AO/MKHbI C 060UX
KOHL0B BbICTynaTb 3a kpas usonatopa Ha 0.6 m. Mpu BePTUKANIbHBIX U301ATOPaX HUXHEE COMIo JO/MKHO 6biTb Ha 0.6 M
BbIlLE M0/1a MOMELLEHUS.

B.3.4 K BO3ayLWHOMY COMNy AO/IXEH NOABOANTLCA OTMNbTPOBAHHbIA OYMLLEHHBI OT Macna cxaTblii BO3ayx npu
fasnenun (7.00 +0.28) krc/cm2.

Tab6bnuua b.1 — CoOTHOWEHNE CONEHOCTMW, NAOTHOCTW U YAEeNbHON 06bEMHOI 31eKTpUYecKoil NPoBOANMOCTMN PacTBo-
pa coneBoro TymaHa

ConeHoCTb pacTBopa MnoTHoCTL pacTBopa Y[penbHas anekTpuyeckas NpoBOAMMOCTb pacTBopa
npn 20 'C, r/n npu 20 "C, kr/n npu 20 “C, MCbl cM-1

2.5 0.9999 4.32

3.5 1.0007 6.0

5 1.0017 8.33

7 1.0031 11.52

10 1.0052 15.91

14 1.0082 21.59

20 1.0124 29.86

28 1.0180 40.97

40 1.0259 55.94

56 1.0373 75.63

80 1.0527 100.80

112 1.0746 130.10

160 1.1045 167.30
224 1.1400 202.60
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MpumeyaHne — EcnuTemnepaTtypa pacteopa oTimyaetcsa ot 20 *C. 3Ha4eHUs NPOBOAMMOCTY AO/DKHbI 6bITb
nepecuuTaHbl No cnegytoueii hopmyne:

«20 =«, [1-b -(1-20)),
rae | — Temnepartypa pacrteopa. *C;
af — npoBogumocTb npu Temnepatype t "C. MCmcm-1;
220 — nposoaguMoOCTb Npu Temnepatype 20 "C, MCM-cm"1;
b — KO3(hhMLMEHT co cneayowmmMmy 3HaYeHNAMU:

nput=0"C — 0.03675:
npu (= 10 "C — 0.02817;
nput=20"C — 0.02277;
npu/= 30'C — 0.01905.
[na NpomMexyTo4HbIX TemnepaTtyp 3Ha4eHUs b MOryT 6bITb NOAYyYeHbl UHTepnonsAymne.

MpumeuvaHunsn

1 O6pabatbiBaTh BCE C 4OoNyckom +0.1 MM. €Cnu He yKa3aHo nHauve.

2 KOHUEeHTpUYHOCTb hopcyHOK B npedenax 0,1 mMm.

3 BHelHMe NOBEPXHOCTH POPCYHOK A0/MKHbI 6bITb 06pe3aHbl U OTNONNPOBaHbI.

4 duHUWHaA oTAeNka 0TBepCTUii B 6110Ke fo/mkHa 06ecneunTb NyylWnii MOHTaxX.

5 Ypanutb Bce OCTpble KPOMKU, 3a UCK/TIOYEHNEM TOro, YTO yKa3aHo B npumeyaHun 3.

6 MOHTaXHble 0TBEPCTNA AO/KHbI 6bITb NPOCBEPEHbI HACKBO3b, YTOObLI 06€CNeYnTb MOHTaX C /II060I CTOPOHBI.

7 Y3en ponxeH 6bITb CHa4yana CMOHTMPOBAH C 3ansedynkamy hOPCyHOK, Kak nokasaHo Bbiwe, YTOObl MOXHO 6b110
nNpoBecTN HebOMbLUYO PEryNMpPoBKY ANA ONTUMKU3ALNN pachblIeHns.

8 MoHTaxHasa apmaTypa fo/hkHa OblTb U3rOTOB/IEHA U3 HepXaBeloLeli cTanu.

PucyHok B.1 — YCTpoiicTBO AN5 CO3/aHNUsl CONEBOro TymaHa
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Mpunoxexne B
(o6a3aTenbHoe)

,U'OI'IO]'IHI/ITEI'IbeIe TpeﬁOBaHI/IH K UCTOYHNKY NepeMeHHOro u NOCTOAHHOIo HanpsXeHus

B.1 VICTOYHWMK NEPEeMEeHHOro N MOCTOSHHOIO HanpshXeHus Ao/HKeH obecneynBaTb NPU HEMPEPbLIBHOM NpOTEKaHUW
TOKa yTeukn u ero 6pockax nafeHne HanpsHxeHus, NPUI0XKEHHOIo HENOCPEACTBEHHO K UCMbITYEMOMY M301ATOpPY, He 60-
nee 5-10 % OT 3HAYEHMA NPUIOXKEHHOTO HAMPSHKEHUA NPU OTCYTCTBUKN TOKA YTEUKN.

B.2 VICTOYHWMK NEPEMEHHOro HanpshxeHust (UcnblTaTenbHbIli TpaHcopMaTop BMecTe C NUTALW UM YCTPONCTBOM)
cnegyeT Bbi6upaTb Takum 06pa3om, 4To6bl ah(hekTUBHOE 3HaUeHe Toka KOPOTKOro 3aMblkaHnsA He MeHee yem B 10 pas
npesbilano Hanbosbluee 3HaYeHne aMnanTyAbl UMMY/bCOB TOKA YTEUYKU NO UCMbITYEMOMY U30MATOPY, BO3HUKAKOLWNX B
npouecce UCMbITaHUA U He NPUBOAALLMX K NEPEKPbITUIO n3onsaTopa.

B.3 VICTOYHUK NOCTOSIHHOTO HanpshXeHUs (BbINMpsiMUTe/IbHaA YCTAHOBKA), NPUTOAHbIA AN NCMbITAHWIA 3arpsi3HEHHbIX
1 yBNaXHEHHbIX N3019TOPOB 6e3 BBeAEeHMsi NoNpaBokK B NO/TyYeHHble 3HAYEHUA paspsAHbIX HaNpsHXeHWi, gomxeH obecne-
ymBaTb oTHoweHne 01102 < 0.1. rae Q1 — 3apsAf, cTekawwWwuii C NTOBEPXHOCTU 3arpsA3HeHHbIX M30/1IATOPOB Npu NpoTeka-
HUK ToKa yTeukn. 02 — 3apsj, HaKoMeHHbI B BbIXO4HO! eMKOCTU BbINPAMUTENbHOI YCTAHOBKU. MCnbITaHUs 3arpA3HeH-
HbIX M30/1ATOPOB Ha BbINPAMUTENbHBLIX ycTaHoBKax ¢ 0 1102 > 1.0 HegonycTUMbI. Mpn UCNOMb30BAHUM BbINPAMUTENbHBIX
yctaHoBok ¢ 0.1 S Q1/Q2 S1.0 B pe3ynbTaTbl UCNbITAHWI cneayeT BBOAUTL NONPaBKM B COOTBETCTBUM C DOpMYIOi

U (B.1)

rae Upo — paspagHoe HanpshkeHue 3arpsasHeHHbIX ©301aTopos npn Q11Q2 <0.1;
Up — paspsafHoe HanpshkeHue 3arpsasHeHHbIX 3018TOPoB, NojlydeHHoe Ha yctaHoske ¢ 0.1 S01102 S 1.0.
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MpunoxeHune I
(o6sa3aTenbHoe)

MeTO,El'I/IKa NCKYCCTBEHHOTO 3arpAa3HeHna u yBnaxHeHusa noanMepHbIX N3014TOPOB

1 Ecnn nocne nepBMYHOrO HAHECEHWSA CNOS 3arpsA3HEHUs Ha U30nsTope HabhaeTca NATHACTOCTb, MOBEPXHOCTL
n30n1ATOpa HEO6XOAMMO OBMbITh U OYNCTUTL. 3aTEM HEOGXOAVMMO NPOM3BECTH OAHO WM HECKO/IbKO MOBTOPHbIX 3arpsia-
HeHWIA. KaxXaoe U3 KOTOpbIX A0/KHO GbiTb BHOBL CMbITO. EC/in nocne Takoii npoueaypbl Ha NOBEPXHOCTK u3onsTopa 6y-
[,eT MOMyYEeH CN/OLWHON (PAaBHOMEPHBIA) CMOW, MOXHO NPUCTYNUTL K UCMbITAHUAM. Kak NnpaBuio, 4OCTaTOYHO NOBTOPUTHL
3arpsis3HeHne ¥ CMbIB fiBa-TpK pasa, YToObl MOMYYUTb MOBEPXHOCTb W30/1ATOPA, FOTOBYIO K MPaKTUYECKN paBHOMEPHOMY
3arpsi3HeHuIo.

B TOoM cnyyaB ecnu nocne ykasaHHblx npoueayp He yaaeTcs AOCTUTHYTb PABHOMEPHOrO C0S 3arpsi3HEHNs, Ha Yu-
CTYI0 CYXyt0o MOBEPXHOCTb U305 TOpa crefyeT HaHeCTW NOPOLLOK, NPUIOTOB/IEHHBIV N3 Kepamuyeckoilt maccbl. HaHeceHune
[OKHO ObITb NPOM3BEAEHO MyTEM MPOTUPKN U301ATOPA MSTKOW TKaHbO, HA KOTOPOI HaXOAWTCA HEKOTOPOE KONMYecTBO
nopowika. He gonyckaeTtcs kakas-nM60 MexaHuyeckas unm xuMmyeckas o6paboTka NoBepXHOCTU N30asTopa.

I.2 3aTeM NpoM3BOAAT 3arpsi3HeHNe U301SATOPOB CNOCOGOM pa3bpbi3rMBaHns (pacnblfieHnst) BOAHON cycneH3un 3a-
rPA3HAIOLLEro BelecTBa Ha NOBEPXHOCTb 130/1ATOpa, NpeaBapuTesibHO NOArOTOB/EHHYIO B cooTBETCTBUM C In.1.

HanpasneHue conna pacnbiinTens fOMKHO GbiTb OTPErYIMPOBAHO TakM 06pa3oM, YTo6bl 06ecneynTb JOCTATOHHO
paBHOMEPHBIN €0 Ha BCeil NOBEPXHOCTH M3onsTopa. Heo6xoArMas Ni0THOCTb 3arpsi3HEHNst Ha M30/1SITOPE MOXET BbITb
nosyyeHa NOBTOPSKOWMMUCH HAHECEHUAMU.

CpefHsAsi NOBEPXHOCTHAsI NMIOTHOCTb 3arpsisHEHNs, BbipaXaemasi B MUAUTpaMMax Cyxoro BellecTBa Ha KBaj-
paTHbIii CAHTUMETP MOBEPXHOCTU, ANt U30NSATOPOB, OAHOBPEMEHHO MPOXOASAWMX UCMbITAHUE, [O/MKHA COCTaBNATbL
(3.0 £0.6) mricm2.

MOBEPXHOCTHYI MIOTHOCTb 3arpsi3HEHWS Yy ONpeAensitoT NyTeM AEefIEHUS Macchl 3arps3HsOLEro BeLlecTBa, M.
CUULLIEHHOTO C Onpe/eneHHol YacT NOBEPXHOCTU UCTMbITYEeMOro U30N5STopa, Ha NAowajb OYNLLEHHOI MOBEPXHOCTN, CM2.
[lonyckaeTcs NMPOM3BECTU OUMCTKY C/I0S 3arpsisHEHNS TONIbKO C BepXHel NoBepxHOCTU pebep usonsatopa.

.3 CTeneHb 3arpsasHeHns onpeaensioT yAenbHO NOBEPXHOCTHOW NPOBOAUMOCTbIO  W3MEPEHHOI Ha UCMbITyeMOM
WU KOHTPO/IbHOM M30/1ATOPE, HAaXoAsLWEeMCS B OANHAKOBLIX YCNIOBUAX C UCTMbITYEMbIM.

Mpu MCNoNb30BaHNN HE MeHee NATU KOHTPOSIbHbIX N301ATOPOB 06LLEE YNCNO0 U3MEPEHWUIA Y fOMKHO ObITb HE MeHee
10. T. €. Ha KaX0M KOHTPO/IbHOM U30/19TOpe fonyckaeTcs NPOBOAUTL He Gosee fiBYX OTAeNbHbIX U3MepeHuii. 3onaTtopsl
CUMTaOT MMELLMMN OAVHAKOBYIO CTENeHb 3arpsi3HEHNs, ecnn UX yaesbHas NoBEPXHOCTHAsA MPOBOAUMOCTb COCTaBNsET

(0.85- 1,15)-x-
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Mpunoxexue [
(cnpaBoyHOE)

Mpumep onpepeneHna 50%-Horo paspAagHOro HanpaxeHnsa

PacueT Npou3BOASAT HA OCHOBAHUW Pe3ynbTaToB UCMbITAHWA, NPMBELEHHbIX B kKauecTBe npuvepa B Tabnuue 4.1 (X—
nepekpbiTMe. O — HET NepeKpbITHS).

Ta6nunya A1

Howme B33gpiirn~yHuee Homep Bo3aelicTBUA Konuyectso
ot neHz/ HanpsxeHue BO3/AeiCTBUiA MpumeyaHue
y Uj kB 12 3 4 5 6 7 & 9 10 1 12  wacTynewu .
- 34 X 1 HesaueTHble
TOYKKN
— 32 — X 1
1 30 - — X _ X —_— = 2 3ayeTHble
TOYKHK
2 28 —_ — — (0} — X —_ X —_ — — X 4
1n/=10
i=1
3 26 — — — — — — o — X — (o] — 3
4 24 - - - - - - - - - o0 - _ 1
£ 30 2+28-4+26 3- 24-1
=27.4 B
10
n pnmevdyaHne — 3a4yeTHbIMMN ABAAKTCA TOYKN BCEX CTyI'IeHeVL Ha KOTOpbIX KakK UMeJICb, TakK N OTCYTCTBOBa/In

NepekpbITUS, a TakkKe TOUKU GvKaied CTyneHn, Ha KOTOPO MMENUCh TONIbKO NEPEKPLITUS, U GAVXKAaNLIER CTyneHun, Ha
KOTOPOi1 NepekpbITUA OTCYTCTBOBAM.
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Buénunorpadusa
[1] IEC 60507:1991  Artificial pollution tests on high-voltage insulators to be used on a.c. systems (/130nAT0pbI BbI-
COKOro HanpshKeHWs nepeMeHHoro Toka. MeTofbl UCMbITAHWIA B YC/TOBUAX UCKYCCTBEHHOrO 3a-
rpA3HeHNs)
YAK 621.3.048.027.4:621.318.333.6:066.354 MKC 29.100.20 EO09 OKCTY3410 NEQ

KnioueBble c/ioBa: 3N1eKTpoo6opyLoBaHue, UCTbITaTeNIbHOE HanpsixeHne. 50%-Moe paspsaHoe HanpshkeHue,
TOK YTeUKH, ANIMHA MYTU yTeuku, MaKCMMasibHO BblAepXnBaeMasi CoNMeHOCTb.
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