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Mpeancnoeue

Llenn, OCHOBHbLIE NMPUHLUMNEI M OCHOBHOW MOPSAOK NpoBefeHWUs paboT No MeXrocyaapCTBEHHOW CTaH-
Oaptusaumm yctaHorneHsl B FTOCT 1.0—2015 «MexrocynapcreeHHasa cuctema ctaHgaptusauuu. OCHOBHbIE
nonoxeHus» u FOCT 1.2—2015 «MexrocynapcTBeHHasa cucteMa ctaHaapTusauyuu. CtaHgapThl Mexrocygap-
CTBEHHbIE, MpaBuMia 1 pekoMeHO4aL M No MeXxrocyqapcTBeHHON cTanaapTusauunu. Npasuna paspaboTiu, npu-
HATUSA, 0OHOBNEHUSA 1 OTMEHbI»

CeeneHus o cTaHgapTe

1 NOOTOTOBJIEH ABTOHOMHOW HEKOMMEpPYeCKOW HauWoHanbHOW opraHusauuen «Ex-ctaHgapt»
(AHHO «Ex-ctaHpapT») Ha ocHoBe coDCTBEHHOMO NepeBona Ha PYCCKWIA si3blK aHrMoA3bl4HOW BEPCHMM CTaH-
JapTa, yKa3zaHHOro B NyHkTe 5

2 BHECEH ®epgepanbHbiM areHTCTBOM MO TEXHUYECKOMY PErYNMPOBaHUIO U METPONOINK

3 MPUHAT MesxrocygapcTBeHHbIM COBETOM MO CTaHgapTM3auun, MeTponormm U ceptudukaumm (npo-
ToKon oT 22 HoAbps 2016 . Ne 93-M)

3a NMPUHATKE CTaHOdapTa nporonocoBaru:

KpaTkoe HaumeHOBaHWe CTpaHbl Kog ctpaHbl no CoKpallueHHoe HauMeHOBaHWe HauMoHansHoro
no MK (MCO 3166) 004—97 MK (MCO 3166) 004—97 opraHa no craHgapTuaaumm
ApMeHuns AM MuHakoHOMUKK Pecny®nvku ApmeHuns
py3us GE [pyacTangapt
Kvpruanga KG Kblprelsctangapt
Poccug RU Poccrangapt
TagKuKnucTaH TJ TapxukcTanaapT
YabekucTaH uz Y3ctaHgapT

4 lMpwukasoMm PenepanbHOrC areHTCTBa N0 TEXHUYECKOMY pPeryrnpoBaHuio M MeTpomnorum ot 5 ceHTsbps
2017 r. Ne 996-cT mexrocygapcTtBeHHbli ctaHgapT FOCT 31610.32-2—2016/IEC 60079-32-2:2015 BBefeH B
OencTBre B KAa4YeCcTBe HaLuMoHanbHoro ctaHgapta Poccuiickon ®enepauunm ¢ 1 aHeapa 2018 r.

5 Hactoswwui ctaHgapT MaeHTMYeH NepBoOMYy U34aHWI0 MexayHapogHoro ctaHgapTa IEC 60079-32-2;
2015 «BspbiBoonacHble cpegbl. Yacte 32-2. Onektpoctatvdeckre onacHoctu. Mcenbitanmay («Explosive
atmospheres — Part 32-2: Electrostatics hazards — Tests», IDT).

CrefeHMa 0 COOTBETCTBUM CChINOYHLIX MEXAYHAPOAHbLIX CTAHAAPTOB MEXIOCy4apCTBEHHBIM cTaH4ap-
Tam npueefeHbl B 4ONONMHUTENLHOM NpunoxeHun OA

6 BBEJEH BINEPBLIE

MHgbopmayus 06 usMeHeHusx K HacmosuweMy cmaHoapmy nmybrnuKkyemcs 8 exe2o0HOM uHhopmayu-
OHHOM yKa3amene «HauuoHaneHbie cmaHdapmbl», @ MeKCM U3MEeHeHUU U Monpasok — 8 exeMecaYHOM
UHGhOpMaUyUOHHOM ykazamene « HayuoHansHele cmaHdapmel». B cnyyae nepecmompa (3amMeHs!) unu ommeHbl
Hacmoswezo cmaHdapma coomeemcmeyuiee ysedommeHue Oydem onybnuKkogsaHo & exeMecsYHOM
uHgopmauuoHHoM ykazamene «HayuonanbHble cmandapmel». Coomeemcemeyrowas uHgopMmayus,
yeedomieHue U MeKCMbl pa3Mewarimes makxe e uHopMayuoHHoU cucmeme obweao Mons308aHUs —
Ha oguyuansHom calime ®edepanbHO20 ageHmcemea Mo MexXHU4YeCKOMy peaynuposaHuo U Memponoauu 8
cemu MiHmepHem (www.gost.ru)

© CraHpapTuHdopm, 2017

B Poccuiackoi (Deﬂ,epau,mm HacTOALWNA CTaHOAPT HE MOXKET ObITb MOMHOCTL UMK YaCTUYHO BOCNpPOn3-
BeOEH, TUPpaXMpoBaH 1 pacnpocTpaHeH B Ka4ecTBe ocbmuwaanoro n3gaHus 6es paspelwieHund (DE,EIEpElJ'IbHOFO
areHTcTBa no TeXHN4YeCKoOMY perynmpoBaHuio 1 mMeTponorumn
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BeegeHue

Hactosawwmn CTaHOapT CNYyXWUT PyKOBOACTBOM NO MeTogam NUCMNbITaHWUA CBOWNCTB OGODWJ,OBHHMH, npoayk-
U1K 1M NpoueccoB, BbINOJTHAEMbBIM ONA TOrO, YTOBbI MCKIMIOYNTL ONacHbLIe npoABneHnA CTaTU4eCcKoro anexkTpu-
4yecCTBa, a Takxe no TDESOBaHMﬂM K onepauusam, HEOSXD,D,MMbIM Ana HagexXHoro obecneyeHus SKCnnyatauumm
OSODYﬂ,OBaHMﬂ, U3genuu u npopegeHnsa Nponu3BoaCTBEHHbBIX NpoLUeCcCOoB. OH npegHasHaveH anga npumMeHeHua
NMpKn OLUeHKe CTeneHn pMCKa OnacHbIX I'IpOFlBHEHMﬁ CTaTU4YeCKOro anekTpunyecTea Unum npu paspaﬁoTKe CTaH-
OapTOB OndA rpynnel O,ElHOpO,EI,HOﬁ npoaykumn nnn cneuunanbHbIX CTaHOAPTOB Ha 3NEKTpUHEeCKne Ui Heanek-
TPpU4eCKMe MallnHbl Unn oﬁopy,qosaHMe.

Hactoawwmn CTaHOapT npegHa3HadeH ansd paSpaGOT‘-IMKOB 1 nonb3oBartenen npoueccoe “ 060py,qosa—
HWA, U3rOTOBUTENEN U opraHuaau,Mﬁ, npoBOAALLNX NCNbITAHNA. OH MOXET TakKe MCNob30BaThCA noctasLn-
KaMK OGOpyﬂOBaHMﬂ (HBHDMMED, MaLLIMH) n l'IOKpblTMPI nona wnu ogexabl, Korga cneuunanbHbIn CTaHaapT Ha
NPOAYKT HE CYLWECTBYET Ul KOra B CyWECTBYHLWEM CTaHOapTe HE OTPaXeHbl ONaCHbIE NMPOABNEHNA CTATU-
YeCKOro 3NneKkTprn4ecTea.
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Monpaeka k FOCT 31610.32-2—2016/IEC 60079-32-2:2015 BspbiBoonacHble cpegbl. Yactb 32-2.
AnekTpoctatuka. OnacHble npoaBneHus. MeToabl UCNbITAHUA

B kakom mecte Hane4ataHo HomkHo BbITh

MNpeaucnosue. Tabnuua corna- —
coBaHusA

[maeroccnyxba

TypkmeHua ™
« TypkmeHcTaHaapTnapb»

(MYC Ne 1 2023 1)
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rocCT 31610.32-2—2016/IEC 60079-32-2:2015

M E X I OCVY O APG CTUBEUHTHUBbB 1 C TAHAAPT

B3PbIBOOMNACHbIE CPEObI
YacTtb 32-2

anel{TpOCTaTMKa. OnacHble npoABrneHNA. MeToabl MUCNbITAHWUWA

Explosive atmospheres. Part 32-2. Electrostatics hazards. Tests

Oarta eeegeHna — 2018—01—01

1 O6bnacTtb NnpuMeHeHunA

B HacTofAleM cTaHgapTe npuBedeHbl MeToAbl UCMbITaHWMA CBOMCTB 0B6opyaoBaHWs, NPOAYKLMM U NpPO-
LLeccoB, BbINOMHAEMbIE C LUEMbi NpeaoTBpalleHns OMacHOCTM BOCMNaMEHEeHUs M MopaxeHwus paspsgamMu
cTaTudeckoro anektpuyecTsa. OH NpefHasHaveH AN NPUMEHEHWA NPU OLIEHKE CTEMNEeHU pUCKa OMacHbIX Npo-
ABMNEHWNI CTATUYECKOrO 3MEKTPUYECTBA UMK Npu pa3paboTke CTaHOAPTOB AN rpynnkl OAHOPOAHOR NPOAYKLMM
UNW crneuuanbHbIX CTaHAAPTOB Ha 3NeKTpUYeCcKMe UINKU HeaneKTpuYeckMe MalluHbl unv obopyaosaHue.

HacTosawmi ctaHgapT ycTaHaBnuBaeT MeTObl UCNbITAHWA, UCMONb3yeMble A5 KOHTPONsS CTaTU4eCKoro
3NEeKTpPUYEecTBa, TakMe Kak MeTofbl onpefeneHns NOBEPXHOCTHOIO COMPOTUBMEHNUS, COMPOTUBMNEHNS YTEYKM,
YAENbHOIo 3NeKTPUYEeCKOro CONMpPOTUBMEHMS NOPOLLKE, SNEKTPONPOBOSHOCTU XUOKOCTH, 3NEKTPUYECKON eM-
KOCTM W OLIEHKW BOCMNaMeHsoLLEeR cnocoOHOCTH BbI3BaHHbIX pa3panoB. OH npefHa3HayvyeH Ans npuMeHeHnus
COBMECTHO co cTaHgapTamu cepuu [EC 60079.

MpumevyaHne —IECTS 60079 32-1 «3nekTpocTtaTtvka. OnacHble nposieneHus. PykoBoocTeo» onyBnukosaH B
2013 r. 3TOT MeXOYHAPOAHbLIA CTAaHAAPT He 3aMeHseT CTaHAapTE! Ha KOHKPETHYH NPOAYKLUMIO U MPOWM3BOACTBA.

2 HopmaTuBHbIE CCbINKK

MpuBeneHHbIE HUKE CTaHOapThl ABMNAKTCA 00a3aTenbHLIMW ANA NPUMMEHEHUsT HACTOSLLEro cTaHaapTa.
[ina cTargapToB C yka3aHHOW OaToil onyBnmMKoBaHMA NMPUMEHSOT TOMBKO yKaslaHHoe uadanue. Ecnu parta
onybnMkoBaHUA He ykasaHa, TO NMPUMEHSIIOT NocnegHee vusgaHue NPUBEAEHHOro ctaHgapTta (Co BCeMu Mo-
npaBKkamu).

IEC 60079-0 Explosive atmospheres — Part 0: General requirements (BapbiBoonacHble cpefbl.
Yacte 0. Obwme TpeboBaHus)

IEC TS 60079-32-1 Explosive atmospheres — Part 32-1: Electrostatic hazards, Guidance (B3apbiBo-
onacHele cpenbl. Yacte 32-1. 3nekTpocTtatuka. OnacHele NposieneHus. PykoBoACTBO)

IEC 60093 Methods of test for volume resistivity and surface resistivity of solid electrical insulating
materials (MaTtepuanbl anekTpous3onaunoHHble TBepablie. MeToobl n3mMepeHns yaenbHoro obbLemMHoro u no-
BEPXHOCTHOIO COMPOTUBIIEHNS).

IEC 60243-1 Electrical strength of insulating materials — Test methods — Part 1: Tests at power
frequencies (OnekTpuyeckas NPOYHOCTL M30MALMOHHBIX MaTepuanos. MeToael ucnsitTaduii. Yacte 1. Mcnbita-
HWS Ha NPOMBbILLNEHHLIX YacToTax)

IEC 60243-2 Electrical strength of insulating materials — Test methods — Part 2: Additional requirements
for tests using direct voltage (OnekTpuyeckas NpoYHOCTb M3ONAUMOHHBLIX MaTepuanoB. MeTogbl UCNbITAHWA.
YacTtb 2. [lononHuTenbHble TpeboBaHWA K MCMbITAHUSAM C MCNOMb30BaHWEM HAaMpPSKEHWUS NOCTOAHHOTO ToKa)

IEC 60247 Insulating liquids — Measurement of relative permittivity, dielectric dissipation factor (tan d)
and d.c. resistivity (>KugkocTn nsonsaumoHHsble. MiamepeHne OTHOCUTENBHOW OU3NEKTPUYECKOA NPOHULaeMO-
CTW, TAHTEHCA yrna NoTepb B OU3NEKTPUKE U YAENbLHOIO CONPOTUBIIEHWSA NOCTOSHHOMY TOKY)

W3paHuve ochmumanbHoe
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IEC 61241-2-2 Electrical apparatus for use in the presence of combustible dust — Part 2: Test methods;
Section 2: Method for determining the electrical resistivity of dust in layers (3nekTpoobopynosaHve, npuMeHs-
eMoe B 30Hax, OnacHbIX Mo BOCMNamMeHeHUo roprodein neinu. HYacte 2. Metogbl ucneiTanui. Pazgen 2. MeTto[,
onpegeneHvs yaenbHOro 3NeKTPUYeCcKoro CoONpoTUBNEHWS TOPHOYEN NbINK B CNOAX)

IEC 61340-2-1 Electrostatics — Part 2-1: Measurement methods — Ability of materilas and products to
dissipate static electric charge (Qnekrpoctatuka. YacTte 2-1. Metogbl ncnbitadmii. CnocobHOCTE MaTepuanos
W U30EeNWIA paccenBaTh ANEKTPOCTATUYECKUE paspsabl)

IEC 61340-2-3 Electrostatics — Part 2-3: Methods of test for determining the resistance and resistivity
of solid planar materials used to avoid electrostatic charge accumulation (3nekTpoctartuka. Yacte 2-3. MeTo-
Obl UCNBITAHWS ANa onpegeneHus akTMBHOMO CONPOTUBMEHWS 1 3MEKTPUYECKOro yAenbHOro ConpoTUBNeHNs
NNOCKNX TBEpPAbLIX MaTepuanos, UCNoNb3yeMbIX ANS NpefoTBpalleHna HakonneHWs aneKkTpocTaTUHeckux 3a-
psgoB)

IEC 61340-4-4 Electrostatics — Part 4-4: Standard test methods for specific applications — Electro-
static classification of flexible intermediate bulk containers (FIBC) (3nektpoctaTtuka. Yacte 4-4. CtaHgapTHbie
MeTodbl MCMBITaHWIA NS crneuunanbHbBIX ClydYaeB MpUMeHeHWs. dneKkTpocTaTtvdeckas knaccudukauumsa ana-
CTUYHBIX MPOMEXYTOUYHBIX KOHTEAHEPOB AN HackinHbIX rpy3os (FIBC) )

ISO 14309 Rubber, vulcanized or thermoplastic — Determination of volume and/or surface resistivity
(PesuHa BynkaHu3vpoBaHHas unu TepMonnactudHasn. OnpeneneHve yaenbHoro o6beMHOro u/Wnu nosepx-
HOCTHOTO COMPOTUBMEHNS)

ASTM E582 Standard test method for minimum ignition energy and quenching distance in gaseous
mixtures (CTaHgapTHEIA METOA WCMBITAHWIA ANs ONpeAeneHnss MUHUMAaNbHOW 3HEPTMW 3aXUraHUsa U 30HbI OX-
Nax4eHWs B ra3oBbIX CMecsXx)

EN 1081 Resilient floor coverings — Determination of the electrical resistance (IMokpbITua HanonsHLIE
anacTnyHble. OnpegeneHne aneKTPUHECKOro CONPOTMBMNEHNS)

EN 1149-3 Protective clothing — Electrostatic properties — Part 3: Test methods for measurement of
charge decay (Ogexna cneuvanbHas 3alMTHas. dnekTpocTatuieckme ceorncTea. Yacte 3. MeTtoabl uamepe-
HUA yObIBaHWA 3apana)

3 TepMuHbI U onpeneneHun

B HacTosflwem cTaHgapTe NPUMEHSATCA Crefyolne TEPMUHBI C COOTBETCTBYHOLLIMMU onpeaeneHnamu:

3.1 npoeogawmn (conductive): Umerownin yoensHoe cONpoTUBNEHUE UMM COMPOTUBMNEHWUE HUXKE Oua-
nazoHa, yCTaHOBMNEHHOTO A5t TEPMUHA «paccensarowmn» (cm 3.4), 1 LONyCKaloLWnin BOZMOXHOCTb BO3HMKHO-
BEHMWS OYroBbIX paspsaoB U 3NeKTPOCTaTUYECKMX LLOKOBbLIX BO30ENCTBUA.

MpumeyvaHun

1 MNpoBogswme matepuarns MM 00bLEKTEI HE ABMAKOTCA PacCeVBaOLLIMMU UM M30NUPYIOLWWUMA U HE CMOCOBHBI Co-
XPaHATb 3HAYUTENbHbLINA ANEeKTPOCTAaTUYECKUI 3aps[ B KOHTAKTE C 3EMIIEN.

2 [paHWyHbIE 3HAYEHMA Avnana3oHa NPOBOAMMOCTI AN TBEPAbIX MaTepuanos, 060noYek 1 HEKOTOPLIX OOBEKTOB K
cbiny4ux martepuanos npueeneHsl B IEC TS 60079-32-1.

3 B ctaHgapTbl no BMaam npogykuuy U Apyrue cTaHgapTsl Mo 3nNeKTpocTaTUYeckMM CBOMCTBAM 4YacTO BKIOYAKT
YacTHble onpedeneHns TEpMUHa «NPOBOOALLWAY, KOTOPLIE MPUMEHMMEI TOTNBKO K MOMOXEHUAM 3TUX KOHKPETHBIX CTaH-
0ApTOB M MOTYT OTNMYaTbCA OT onNpeaeneHni TePMUHOB, NPUMEHEHHBIX B JaHHOM AoKkymeHTe. Cm., Hanpumep, 1ISO 8031
[1] v ISO 8330 [2] (wnaHroBble coeguHeHus), 1ISO 284 [3] (koHBelepHble neHThl) U EN 1149, yactu 1 [4], 2 [5], 3 n 5 [6]
(3awmTHas cneuogexaa).

3.2 ypenbHas npoBoAUMOCTb (aneKTponpoBogHocThk) [conductivity (electrical conductivity)]: Benu-
4yuHa, obpaTHas yaensHoMy 06beMHOMY COMPOTWMBIEHMIO, BbIpaXKeHHasa B cMMeHcax Ha MeTp (Cm/m).

3.3 npoBogHuK (conductor): MNpoBoaswmin 06LEKT.

3.4 pacceuBawlwWmMiA (3neKTpocTaTudeckn pacceuBarwwmn) [dissipative (electrostatic dissipative)]:
Mmetownin 3HayeHne yaensHOro ConpoTUBIEHUS UM COMPOTUBINEHWS B AMANAa30He MeXay Anana3oHamMuy 3Ha-
UYEHW, XapakTepHLIX ANA NPOBOASALLMX U M30NUpyLWKX martepuanos (cMm. 3.1 n 3.7).

MpumeyvyaHuns

1 PacceuBatolwe matepuansl Unn o6beKTel HE ABNAIOTCA HWA NPOBOASLLUMMU, HW W3ONUPYIOWUMM, HO, KaKk NpoBo-
Aslme obbekTbl, OrpaHUYMBAIOT KOHTAKTHOE 3apsieHWe W/WNW NpU KOHTakTe C 3eMnel B YCNOBWAX WX MPUMEHEHWS No
npeaycMOTPEHHOMY HasHa4yeHWK paccevBaloT Aaxe MakcuManbHble 3apsaHbIe TOKU.

2 [paHn4HbIE 3HAYEHWA ANS paccerBalolLero AvanasoHa ans TBepAblX MaTtepuanos, 000No4YeK, HEKOTOPbIX 0Bb-
EKTOB U1 CbINy4yux MaTepunanos npueefeHsl B IEC TS 60079-32-1.

2
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3 B crtaHaapTtbl N0 BMAAM NPOOYKUMKM YACTO BKIOYAKT YacTHble OnpederieHns TepMUHA «PaccerBatoLLMiA», KOTO-
phble MPUMEHMMbI TOMNBKO K MONOXEHWUAM 3TWUX KOHKPETHEIX CTAHAAPTOB M MOTYT OTNMYaThLCH OT ONpeaeneHnii TEpMUHOR,
ynoTpebneHHblX B AaHHOM cTaHgapte. CM. npuMedaHme 3 K TepMUHY «npoeoaawminy B 3.1.

3.5 obonou4ka (enclosure): Bce cteHku, aBepubl, o6ono4kn, kabenbHble BBoAbI, TPyObI, kopoba, WwaxThl,
MOKPLITUA 1 T.4., B KOTOPbLIX 3akroveHo obopygoBaHue.

MpumeyaHunn

1 [ns anekTpoobopyaoBaHWa onpegeneHne sToro TepMuHa MAeHTUYHO onpegenenuto B IEC 60079-0.

2 Markue cpegHeobbemHbie KoHTerHepk! (FIBC) He BxoaaT B umMcno o6bekTos, 0603Ha4YaeMbIX 3TUM TEPMUHOM, K
NO3TOMY paccMoTpeHbl otgensHo IEC TS 60079-32-1.

3.6 B3pblBOONacHas 30Ha (hazardous area): Yactb 3aMKHYTOro Unu OTKPbLITOro NPOCTPaHCTBA, B KOTO-
POM NPUCYTCTBYET UIMTN MOXET 06DaSOBbIBaTbCH B3pbiBOOMacHaA cpea B obbeme, TpeﬁnyLLl,eM cneynanbHbIX
Mep 3allnTbl MPKY KOHCTPYUPOBAHWUU, U3TOTOBNEHUN, MOHTaXe W IKCnnyaTauun Oﬁopyﬂ,OBaHMﬂ.

NMpumeuanue — Cwm. |IEC 60079-10-1 [7] u IEC 60079-10-2 [8].

3.7 nsonupyrowmi (insulating): Mmerowunin yogensHoe conpoTWBNeHWe WKW CONPOTUBMEHUE, 3Haye-
HWe KOTOPOro MpeBbillaeT AMana3oH 3HauYeHWi, XxapakTepHbIX ANS paccenBalolnx o6bLEKTOB 1 MaTepuanos
(cm. 3.4)

MpumeyaHusa

1 W3onupyowwme matepnansl nnv 06bekTbl He ABNAKTCA HYU NPOBOAALMMK, HU PaccevBaLLMMK. INeKTpuyYeckie
3apsaabl HAKaNNUBAKTCA HA HAX U HE PacCeNBaKTCA Aaxe NpU KOHTAKTe ¢ 3eMI1el.

2 [paHu4HbIE 3HAYEHWS AN U3OMNMPYHLLEro AWanasoHa 3Ha4YeHWin Ans TBepAdbix mMatepuanoB, 06onodek, Heko-
TOpbIX OBBLEKTOBR U ChiNy4Ynx Matepuanoe npueedeHsl B IEC TS 60079-32-1. [ina paga apyrux o6bLEKTOB U MaTepuanos
crneyumnansHble OnpeaeneHus NpUBeaeHsl B ApYrux cTaHaapTax.

3 B cTaHgapThl Mo BUAAM NPOaYKLMW YACTO BKMOYAKT YacTHbIEe ONPeaeneHns TepPMUHA «M30NMUPYIOLLWIA», KOTOPLIE
NMPUMEHUMBI TOMBKO K MOMOXEHMAM 3TUX KOHKPETHLIX CTAHAAPTOB U MOTMYT OTNWYATLCS OT onpefeneHuii TEPMUHOB, Npu-
MEHEHHbIX B JaHHOM cTaHgapTe. CM. npumedaHue 3 K TEpMUHY «NpoBoasawmi» B 3.1.

4 TMpunaratenbHoe «HEMPOBOAALLMA» YacTo UCMONb30BANOCh Kak CUHOHWUM TEPMMHA «M30MNMPYIOLLMA» . ITO UC-
KIMOYEHO B HACTOALLEM AOKYMEHTE, MOCKOMNbKY «HEMPOBOAALLMA» MOXKET ObIThb KaK « M30MMPYIOLLNIAY, TaK U «U30MNMPYHOLLRA
UN pacCeunBaLLWiA», YTO MOXET MPUBECTM K HEOAHO3HAYHOCTM BOCMPUATUS TEPMUHA «HEMPOBOAALLMIAY .

3.8 naonupoBaHHbIl npoBogHuK (isolated conductor): [MpoBogAwMiA 0OBLEKT, KOTOPLIA MOXET
HakannueaTb 3apsig, T. K. CONPOTMBMNEHWE YTEYKU Ha 3eMI0 NpeBblllaeT 3HaveHue, ykasanHoe B [EC TS
60079-32-1.

3.9 conpoTuBneHue yTe4dyku (conpoTuBneHue 3asemneHun) [(leakage resistance (resistance to
earth)]: ConpoTuBneHue, BoipaxeHHoe B OMax, Mexay 3NeKTpo4oM B KOHTaKTE C MOBEPXHOCTbIO, HA KOTOPON
BeOEeTCs M3MepeHue, 1 3eMren.

MpumevyaHune — ConpoTUBNEHWE YTEYKM 3ABMCUT OT 06BEMHOTO UMMM MOBEPXHOCTHOIO YOeNbHOro ConpoTre-
NeHWA MaTepuanos ¥ PacCTOAHWA MeXdy BblOPaHHON TOYKOW M3MEePEHNA 1 3EMMeNn.

3.10 conpoTtuBneHue (resistance). Pusnyeckas BennuWHa, paBHas OTHOLUEHWK HAMPSKEHWS K cune
TOKa, npoTeKkatllero B obpasLe.

MpumeyaHue — B 3aBUCYMOCTW OT NPUMEHEHHbLIX NEKTPOAOB PasnuMyaloT cneayowmue BUuasl ConpoTUBMNEHUA:
- conpoTueneHune usonsauuu (Om), cm. 3.11;

- conpoTuBneHue yteukn (Om), cm. 3.9;

- NoBepxXHoCcTHoe conpoTtueneHue (Om), cm. 3.11;

- yOernsHoe NoBepxHOCTHOe conpoTueneHve (Om), cm. 3.12;

- yoensHoe obbemHoe conpotuenexue (Om-m), cm. 3.14.

3.11 noBepxHOCTHOe conpoTuBrneHune (surface resistance): ConpoTuBneHne Mexay OBYMsI 3MeKTpo-
AaMW, KOHTaKTUPYIOLLMMMW C NMOBEPXHOCTbIO, Ha KOTOPOWN MPOW3BOAATCH U3MEpEeHUsi, BbipaxeHHoe B Omax.

MpnmeyaHus

1 TepMWH «MNOBEPXHOCTHOE COMPOTUMBIIEHWE» HE COBCEM MpaBUIbHbIM, TaK KakK COMPOTUBIEHWE MexnOy [BYMSA
aMNeKTpoaaMu Takke 3aBUCUT 0T 06BLEMHOTO YOEnsHOro CoNpPoTMBIEHNS UChbITyemMoro Mmatepuana. OgHako npuBefeHHoe
BhILLE ONpeferieHne NOBEPXHOCTHOIO COMPOTUBIEHUS] UMEET NPaKTUYECKOe 3Ha4YeHWe Mpu OLeHKe CNOCOBHOCTU MaTepu-
anoB paccenBaTh 3apsifbl 32 CHET AMEeKTPUYECKON NPOBOAMMOCTH.

2 NoBepXHOCTHOE COMPOTMBMEHWE, W3MEPEHHOE B COOTBETCTBMM C 3.11, No4YTWM BCcerga yMEeHbLUAeTCA C YBEnu-
YeHWeM TONWWHbL. BenuuyuHa 3TOro ymMeHbLUeHUs 3aBUCUT OT COOTHOLUEHWS 3HAYEHWI MOBEPXHOCTHOMO M 0BLEMHOro
COMPOTUBIIEHWUA.
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3 B IEC 60167 [9] «NOBEPXHOCTHOE COMPOTMBIIEHWE» HAa3LIBAETCH «COMPOTUBIEHUEM WU30NALNNY.
4 B IEC 60093 noeBepxHOCTHOE CONPOTUBNEHWE ONPeaAeneHo Kak YCTOe NOBEPXHOCTHOE CONpPOTHBNEHne Be3 Toka,
NpOoTEKaKLWero Yyepes AaHHbIi obbem.

3.12 ygenbHoe NoBepxXHOCTHOe conpoTuBneHue (surface resistivity): conpoTusneHmne mexagy npoTu-
BOMOMOXHbLIMW YHaCTKaMK MOBEPXHOCTM C pasMepamMu B e4MHULY ONWHBI U B @QMHULY LUWPWHBI, BblpaXKeHHoe
B Omax (unu Om/kBagpar).

MpumevaHns

1 EguHuua nameperua OmM/KBagpaT UCTonb3yeTcs B HEKOTOPbLIX CIydasx, HO ee UCTONb30BaHUs cneayeT n3berathb,
Tak Kak oHa He BxoguT B cuctemy CH.

2 YpenbHOe NOBEepXHOCTHOE COMNPOTMBIEHME B AeCATb pa3 Bbille NOBEPXHOCTHOMO COMPOTUBIEHWUS, M3MEPEHHOTO
B COOTBETCTBMMK C 4.2.

3.13 TepaommeTp (teraohmmeter): Mpubop onsa UamepeHns cONPoOTUBNEHUSA C BEPXHUM NPeaenom K3-
mepeHus He meHee 1 TOM 1 perynupyemsiM N3MepUTENbHbLIM HanpsxeHnem He meHee 1 kB.

3.14 ypensHoe o6bemHoe conpoTuBneHue (volume resistivity): ConpoTuBneHne Tena c pasmepamm
B €OVHULY AMWHBI U B €4MHULY NNowaan Nonepe4yHoro Ce4YEeHNA, BEIpaXKEHHOE B eAnHuLax namepenns Om-m
B cooTeeTcTBMK Cc IEC 60093 ona nsonupytowmx matepmanos u IEC 61340-2-3 ona paccenBalwLwmx Matepu-
anos.

4 MeToabl UCNbITAaHUN

4.1 OBbLwKre nonoxeHUA

Pasnuumna pe3ynsTatoB U3MEpPEHUI aNEKTPOCTaTUHECKMX CBOWCTB MaTepuanoB B OCHOBHOM CBSA3aHbl C
pasnuunsaMy obpasLoB (HanpuMep, TakMMK Kak HEOOHOPOAHbIE MOBEPXHOCTY, reOMeTpUYecKne NapaMeTpel U
COCTOSIHME MaTepuana), a He ¢ HETOYHOCTBI 3HaYeHUI HanpsXKeHWs U Toka, DOPMO SMeKTpoAa unu norpeLu-
HOCTbI0 M3MepUTENBHOMO yCcTpoicTBa. Jaxe camble HeboMbLUME pas3nUYNs 3HAYUTENBHO BMWSHOT Ha 3MeKTpo-
cTaTM4ecKne CBOWCTBA, MO3TOMY CTAaTUCTMKA NPU U3MEPEHUAX UTPaeT BaXHYH POrb.

Hanpumep, B ASTM E582 MuHMManbsHasi aHeprus 3axuraHusa onpefensieTca no OTCYTCTBMIO 3aXUraHus
100 unn 1000 paspagamu. 3TO HE UCKNKOYaET BO3MOXHOCTK 3axkuranns 1001-m paspsgom. BocneacTteue atoro
cTaTucTuyeckoro adpdekta TOYHOCTE U BOCMPOU3BOOMMOCTL 3MEKTPOCTAaTUYECKUX CBOMCTB OrpaHuyeHbl cTa-
TUCTUYECKMM pazbpocom.

Kak npaBuno, TOUHOCTb ¥ BOCMPOW3BOAUMOCTL 3MIEKTPOCTATUYECKUX U3MEPEHUI COCTABNAT NPUMEPHO
o1 20 go 30 %, 4TO HAMHOTO BbILlE, YEM 115 TUMOBbLIX 3MEKTPUYECKUX M3MEepEeHWI, AN KOTOPbIX OHW COCTaB-
nawT meHee 1 %. MNMoaTomy anekTpocTaTUYECKWE MpefernbHble 3HAYeHUs BKITHYAT ONPEAErNeHHbIA 3anac
HaOeXXHOCTH, YTOBbI KOMMNEHCUPOBATL NPOUCXOAALLNIA CTAaTUCTMYECKUIA pasbpoc.

Cratuctnyeckuin pazbpoc He MOXeT ObiTe CBEAEH K MUHUMYMY C NMOMOLLLIO MOBLILLEHWA KayecTBa UC-
nbiTaHuin. OQHAKo cneayeT yYuThIBaTh, YTO 3NEeKTPOCTATUYECKUE UCMNBbITAHWUSA NpegyCcMaTpUBaoT 4OCTaTOUHbI
3anac HagexHoCTH Ana KoOMNeHcauuu 3Toro sddekTa.

[Ons nonyyeHWs CpaBHUMBIX pe3ynsTaToB BO BceM Mupe obpasubl cnefyeT aganTUpOoBRaTh K YCITOBUAM
cpenpbl U MPOBECTM N3MEPEHMA MPU YCTAHOBMEHHbLIX 3HAYEHUAX OTHOCUTENBHOW BMaXKHOCTU U TeMnepaTypel
[(rmaBHbIM 0Bpasom B TedeHue 24 4 npu Temnepatype (23 + 2) °C 1 oTHocUTeNnbHOW BnaxHocTh (25 + 5) % ).
B cTpaHax, roe ypoBHM BNaXHOCTU M TeMnepaTypbl MOTYT BbiTb HMXKE UMK BbilEe YNTOMAHYTbIX, MOXET BbiTb
npuemMrneMo AOMNOMNHUTENbHOE 3Ha4YeHne npy Bonee BLICOKUMX UMW HU3KUX MECTHbIX 3HAaYEHUAX OTHOCUTENb-
HOW BMaXHOCTW M TemnepaTtypbl [Hanpumep, npu TemnepaTtype (40 = 2) °C 1 OTHOCUTENbLHOW BMAXHOCTU
(90 £ 5) % onsa TPONMYECKMX KNMMaToB U Npu TeMnepatype (23 £ 2) °C v oTHocUTenbHOW BnaxHocTh (15 £ 5) %
ONA apKTUYEeCKMX KNUMMaToB].

[Ons npegoTBpalLeHnsa oWnBoK NpU U3MepPeHUK, CBA3AHHbLIX C PasHbIMW XapakTepUcTUKaMKn ructepesn-
ca BNaXHOCTW maTepuana, obpasel cnefyeT BbICYLUMTb, @ 3aTeM afanTUpoBaTh K KOHKPETHBIM KnuMaTuye-
CKUM YCMOBUWSIM.

B npownom B otcyTcTBME 9PEKTUBHON CYXON UCNbITATENBHOW KAMepbl B HEKOTOPbIX CTaH4apTax, Ha-
npumep IEC 60079-0, Bbinu ykasaHbl Apyrve npefenbHble 3Ha4eHWs, M3MEPEHHbIe NMPU OTHOCUTENbLHOW BNax-
HocTK 50 nnm 30 %. OnbIT NoKasbiBaeT, YTO pe3ynbraTthl U3MEPEHUI B TaKUX KNMMaTUYECKUX YCITOBMAX HEMb3S
NoMy4uTb C TaKOW Xe CTeNeHbo CTabubHOCTH, Kak B YCITOBMUSAX, COOTBETCTBYIOLMX TpeboBaHMAM HaCTOsILLLe-
ro ctaHgapTa. OgHako NpUMeHeHWe KIMMaTUYecKux YCNOBUIA, YCTaHOBMEHHbIX B APYIUMX CTaHAapTax, MOXeT
ObITb HEO6XOAKMMO AN COXPaHEeHWs MPeeMCTBEHHOCTH B OTHOLLIEHWW paHee OLeHeHHoro obopydoBaHus.

4
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To4yHoe npumMmeHeHue npuBegeHHblX B HAacToAweM CTaHgapTe MeTogoB ncneliTaHWA Ko BceM Tunam obo-
PYyoOBaHUA U BO BCeX CUTYaUUAX MOXET ObITb 3aTpyaHUTENbHbIM. B Takux cny4dasx B NpoOTOKOIe NChbITaHWUN
OOIMKHO BbITE YeTKko YKa3aHo, Kakme 4acTu HacTodAlwero craHgapra Obinn NMPpUMEeHeHbl NMNONMHOCTLID, a Kakue
YyacTuyHo. [JonxHo BbITE Takke npeanctaBneHo TeEXHUYECKOe obocHoBaHue TOro, nodemMy CtaHgapT He MOr
ObITb NMPUMEHEH NMONMHOCTLH, M A0Ka3aTellbCTBO, YTO NPUMEHeHHbIe anbTepHaTuBHbIEe METObI obecneunsatoT
Takou xe YpOBEHb 6930ﬂaCHOCTM, KaK MeTodbl, npueeeHHbie B HacToAleM CTaHgapTe.

MPEOYMNPEXOEHWE: MeToabl UCMbITaHWK, YCTAHOBMEHHbIE B HACTOSILLEM cTaHOapTe, npegycMaTpuBaroT npume-
HEHWE BbICOKOBOMLTHBIX UCTOYHWKOB MWTaHWUSA, @ B HEKOTOPLIX UCMBITAHUAX — FOPHOYMX rasoB, KOTOPbLIE MOTMYT NPeacTaB-
NATb ONACHOCTE MpW HeNpaBWnbHOM obpalleHun. MNMonb3oBaTenam HacTosAWeEro cTaHgapTa crnegyeT NPOBeCTH COOTBET-
CTBYHOLLYIO OLIEHKY pPUCKa W M3YUYWUTb AOMKHBEIM 0Bpa3soM MecTHeIE Npaevna, Npexae YeM BbiNoMNHATE Nobble npouenypsl
NCMBITAHUIA.

4.2 NMoBepxXHOCTHOE CONPOTUBNEHNE

4.2.1 ObwKre nonoxeHUnA

[NoBepXHOCTU, UMEKLLMEe AOCTATOMHO HU3KOE NOBEePXHOCTHOE COMPOTUBREHME B cooTBeTcTBun ¢ 3.11,
HE MOryT HakannueBaTb 3MEeKTPOoCTaTUMYEeCKWe 3apsifbl, MOKa HaxoO4sTCHA B KOHTakTe ¢ 3emnen. [NoatomMy no-
BEPXHOCTHOE COMPOTMBIIEHNE — 3TO OCHOBHOE 3MEKTPOCTaTU4eCKoe CBONCTBO, OTHOCSLeecs K cnocobHocTh
MaTepuanoB pacceuBaTh 3apsig 3a CYeT JMeKTPUYECKON NpoBoaUMOCTU. MOCKONbKY 3HA4YEeHUS MOBEPXHOCT-
HOTO COMpPOTUBMNEHWUS 0OLIYHO YBENUYMBAKTCA C YMEHbLUIEHMEM OTHOCUTENBHOW BMAaXHOCTW, U3MEPEHUS He-
0bxooMMo NpoBOAUTE NMPKW HU3KOW OTHOCUTENBHOW BMAXHOCTU AMs1 BOCMPOW3BEOEHUSA YCNOBMIA HAaWUXYOLEro
cny4yas.

B IEC 60093 v IEC 61340-2-3 npvBeneHbl METOAbl N3MEPEHNSA NOBEPXHOCTHOMO M 06bEMHOro conpo-
TUBMNEHWA U YAENbHOMO CONPOTMBIEHMA NNOCKUX TBepAbix matepunanos. B IEC 61340-4-10 [10] npveeneH anb-
TEpPHATUBHLIA METO M3MEPEHUA MOBEPXHOCTHOTO CONPOTUMBINEeHnsa. OQHAKO 4acTo 3TU METOAL! HE MOTYT BbITh
NpUMeHeHbl U3-3a pa3mepa 1 PopMbl MaTepManoB, 0COBEHHO KOrga OHM BKITHOYEHL! B CTPYKTYpY obopynoBa-
HUA 1 NpubopoB. B cBA3KM ¢ aTUM MOXET ObITb NPUMEHEH MEeToL U3MEepPeHUs CONPOTUBMNEHUS ONSA HEeMMOCKUX
maTepuanoe v npoaykTos, npuseneHHslid B IEC 61340-2-3, nnu cnegyowmii ansTepHaTMBHbLIA METOA.

4.2.2 MpuHUMN UCNbITAHWUKA

Ha noBepxHOCTK yCcTaHaBnNMBaKT [OBa NPOBOOSALLNX SMEKTpoaa onpeaeneHHoN ANWHbL U Ha 3adaHHOM
paccTosaHUW Apyr OT Apyra, a 3aTeM U3MEpPST CONPOTUBMNEHWE MeXay HUMU. [TOCKONBKY BbICOKME COMPOTUB-
neHus 0BbIMHO CHKAKTCA C YBENUYEHWUEM HAMNPSKEHWS, MPUMNOXEHHOE HarnpsXeHue OOIKHO ObITk YBenye-
HO He MeHee Yyem o 500 B, a npu o4eHb BbICOKMX 3HAYEHUSX CONpOTUBNEHUS npegnodtutensHo go 1000 B.

MpumevyaHue — CornacHo nocnegHUM AaHHbIM MOXeT BbITb MPeanovYTUTENBHO U3MEPEHME 3HAYeHUA BbICO-
Koro conpoTueneHvs npu HanpskeHun 10 kB. OgHako B aToM criy4ae KpUTEpPUU OLEHKU AOMKHbI BblTb NU3MEHEHDI.

Ecnn ToHKMe crou M3onauMM HaHeceHbl Ha Donee anNeKTPONpPOBOOHbLIA MaTepuarn, NPUNoXeHHOoe Ha-
NPSBKEHME MOXKET MpoXeyb M30NALWK HACKBO3b 00 Martepuana nog Hel, U NonyuveHHble pe3ynstaTthl byayT
HeybeauTensHbLIMU.

4.2.3 YcTtaHOBKa ONSA UCMbITAHUNA

W3mepuTenbHoe obopynoBaHme B cooTBeTcTBUM ¢ IEC 60079-0 cocTonT 13 ABYX napanienbHbiX 3Mek-
TPOOOB, pasmepbl KOTOPbIX MpUBeaeHbl Ha pucyHKe 1. 3To MoryT ObiTb anekTpoabl U3 cepebpsHoi Kpacku,
HaHeCeHHOW 4Yepe3 COOTBETCTBYKLLMIA TpadhapeT, anekTpodbl B BUAE MONOC MArKOW NpoBOASILLLEN PE3UHBI,
3aKpenneHHbIX Ha MeTannMYeckux nNnaHkax, unv nonoc NpoBOASLLErO BCNEHEHHOro MaTepuana Ha U3onupy-
HOLWen NoAnoXKe.

225
10+ 0,5

>
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PucyHok 1 — WMcnbiTyemelid obpaszel ¢ anekTpogamu (pasmepbl yKasaHbl B MM)
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MpumeyvyaHuns
1 MNoBepxHOCTHOE CONPOTUBIEHWE 3aBMCUT OT KOHUIrypaumm anektTpoaa.
2 32nekTpoabl TAKOM KOHUrypauuu npuMeHsaTes Takke, HanpuMep, B IEC 60167 [9] 1 CENELEC TR 50404 [11].

[na HeogHOpPOAHbLIX MaTepuanoB, HaNnpUMep TKaHen, pesynsTaTel U3MEepPeH B pasHbIX HanpaBneHusax
MOryT pasnuyartbes. C NOMOLLbI0 KONbLEBbLIX 3NeKTponoB, onucaHHblx B IEC 61340-2-3 unun ISO 14309, mox-
HO M3DexaTb 3TON NpobnemMel.

3nekTpogkl M3 NONOC MATKOW NPOBOASLLEN PE3NHbl NpeanodYTUTeNnbHee, YeM aMeKTpoabl M3 NpoBoas-
wei kpacku. OHW OrpaHUYMBAIOT HEXenaTenbHoe XMMUYeckoe B3auMOOeNCTBME C NOBEPXHOCTBI UCMbITye-
mMoro obpasua.

Ons obpa3yoe HenpaBUNbLHOR OPMbI 3MEKTPOAbI U3 NMPOBOAALLE KpaCcKK NpeanoyYTuTensHee, 4emM Msr-
K1e aneKTpoabl, B CBA3MW C UX NYYLIMM KOHTAaKTOM C NOBEPXHOCTbH Takoro obpasua.

Pasmep yyacTka BOKpyr anektpogoB Gonee 25 MM, kak NokazaHo Ha pPUCYHKe 1, NpUMEeHSAeTCs TOMbKO
Onsa nenbityeMblx o6pasuoB. Ero MOXHO He y4uTbiBaTb ANs pearbHbIX N3genuia.

OneKkTpogbl NOAKMYaKT K TepaoMMeTpy. UToObl CHU3NTE 3MeKTPUYECKU LWYM, MPUMEHSIOT OXPaHHbIN
3MNeKTpon, SKPaHUPYHLLWIA U3MepuTenbHble 3NeKTpoabl. Bo BpeMsa vcnbiTaHusa HanpsXeHue OOMKHO BbiTb
OOCTaTOYHO CTabunbHbIM, YTOBLI 3apsaaHbIA TOK, BOZHUKAKOLMA 13-32 U3MEHEHWIA HanpsKeHWs, Bbin He3HauK-
TernbHbIM N0 CPABHEHMIO C TOKOM, MPOTEKaoLWMM Yepes UCNbITyembln obpasel.

TepaommeTp HeobxoaMMO perynsipHo NPOBEPATE C MOMOLLBIO COMPOTUBIEHWIA C M3BECTHBIM 3HAYEHUEM
B AnanasoHe ot 1 MOm go 1 TOM, U OH JOMKEH NOKasbiBaTb 3HAYEHWUs COMPOTUBMNEHMWS C YCTaHOBINEHHON ANA
AaHHoro npubopa ToOYHOCThI. MeoMeTpuYeckyto (hopMy aNeKTPOAOB M3 NPOBOAALLEN Pe3NHbI U BCEHEHHO-
ro Matepuana Takke HeobxogMMo perynsipHo NpoBepsTb M3MEpPeHMeM 1x oTnedvaTkoB. Ecnv ana nonyyeHus
MWHWManeHOIO 3Ha4YeHWsl COMpoTHBEHWsT TpebyeTca NpMMeHuTe AaBneHue Ha anektTpogdbl 6onee 20 H, To
pPEe3VHOBbLIE 3NeKTPoAbl AOMKHbI ObiTh 3aMeHeHbl Bonee MArKMMM.

4.2.4 WNcnbiTyeMbli obpasey

[MoBepxHOCTHOE COMPOTMBIIEHME W3MEPSIOT HAa yyacTKax MOBEPXHOCTWM peanbHOro W3genwvs, ecrnM no-
3BONSAET pasmep, Uv Ha ucnelTyeMom obpasle B Buae NpAMOYrofibHOW NAacTWHbI C pasMepamu, yKkasaHHbIMM
Ha pucyHke 1. [oBepxHOCTb UcnbITyeMoro obpasua gomkHa BblTb HENOBPEXOEHHON U YNCTON. Tak Kak NpoBo-
Odume octatku noboro pacTBopmuTens Ha NOBEPXHOCTM obpasua MOryT MCKasuTb peanbHY NPOBOOVMMOCTb,
NoBEPXHOCTbL 0Bpas3yua nyylle o4MLaTh TONbLKO LWETKOW. 3T0 0CoBEHHO BaXKHO B CNy4yasnx, KOraa NoBepXHOCTb
obpaboTaHa cneyvanbHBIMWU aHTUCTAaTUYECKUMI peareHTaMu.

OpHako ecny Ha NMOBEPXHOCTWM BUOHbI OTMNEYaTKU NanbLeB Unu Opyroe 3arpsisHeHue v ecnu ee obpa-
DoTka cneunaneHbIMK aHTUCTATUYECKMMIK areHTamMmu He NPoBoAMIack, TO UCMbITyeMbl oOpasel, Heobxogumo
QYMCTUTb 2-NPONaHoNoM (M30MPONUITOBEIM CAMPTOM) UK NIOOBIM APYrMM NOAXOASALW MM pacTBOpUTENeM, KO-
TOpLIA He ByaeT BNWATL HAa MaTepuan UcnbiTyeMoro obpasua 1 aNekTpoaes, a 3aTeM BbICYLUWTL HA BO3OYXE.

3aTtem obpasel HeobXoOUMO BbiepxaTb He MeHee 24 4 npu TemnepaType (23 £ 2) °C 1 0OTHOCUTENbHOW
BnaxHocTu (25 £ 5) %, He npukacasicb K HeMy ronsiMy pykamu. [insa obonodek anekTpoobopynoBaHus npu-
MEHSIOT KnumaTnyeckme ycnosus cornacHo |IEC 60079-0 n nenbitatensHoe HanpskeHne 500 B anga obecne-
YEeHMs COOTBETCTBMSA MepPBOHAYanbHbIM U3MEPEHUAM.

4.2.5 MopAanok NnpoBeAeHUA UCNbITAHUIA

MeToguka namepeHuin cnegyowas:

1 WMcnblTaHus NpoBOAAT B TEX XKe YCMOBUAX OKpY>KatoLLel cpefbl, B KOTOPbIX Obl NpeaBapuTenbHO Bbi-
aepxaH obpaseu.

2 Obpaszey pasMellarT Ha W30NMPOBAHHOW MOANOXKE C MOBEPXHOCTHbIM COMNPOTUBNEHMEM Gonee
10 TOm.

3 OnekTpogbl ycTaHaBNMBAlOT Ha NOBEPXHOCTL 0Opasua.

4 3nekTpodbl npwkumatoT ¢ cunon 20 H (Kkpome 3nekTpoaoB 13 NpoBoOOsLLEN KpacKu).

5 MopatoT nameputensHoe HanpsbkeHune (10 + 0,5) B mexay anektpogamu B TeveHue (15 = 5) c.

6 WN3amepsawT conpoTUBMNEHME MeXOy 3MeKTpogamMu WM 3anvchiBaloT 3HAYEHUE MO OKOHYaHUU BPEMEHM
M3MEpPEHMS.

MpumeyvyaHune 1 — BbinornHeHre namepeHuid Ha obpasuax ¢ HU3KMM COMPOTUBMEHMEM HEODXOOMMO HAYMHaTL
C HU3KOTO M3MEPUTENBHOMO HanpPsKeHUs BO M3bexaHUe NOBPEeXAEHUS 3MeKTPOAOB CUITbHBIM TOKOM.

7 Ecnu conpotusneHmne coctaensaeT oT 1 go 10 MOM, TO M3aMepuUTenbHOe HanpsikeHne OOMKHO ObiTb
yeenuyeHo o (100 + 5) B u npunoxeHo B TeveHne (15 + 5) c. Ecnn 3HayeHWs conNpoTUBMAEHWS cOCTaBNa-
toT or 10 go 100 MOwm, To ycTaHaesnueawT HanpskeHue (500 £ 25) B u npoBogAT M3MepeHue B TeYeHue
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(65 = 5) c. Ecnu noeepxHocTHOe conpoTueneHue npesbiwaet 100 MOM, NnpMMeEHSIOT HanpsXxeHue He MeHee
(500 % 25) B, Ho npegnodtuTensHo (1000 = 50) B, u npoBogaT uamepeHune B TedeHune (65 + 5) c.

Mpumeuvanne 2— B IEC 60079-0 npumenaetca HanpsikeHne 500 B.

MpumeuvaHune 3 — BIEC 61340-4-1 [12] HanpsekeHne 100 B ycTaHaBnuBawT ANg 3Ha4YeHUNA CONpPOTUBMNEHUA
or 1 MOm go 100 Om, a 500 B ona 6onee BbICOKMX 3Ha4eHun conpotuenexms. B IEC 61340-2-3 HanpsekeHne 100 B
NpMMeHseTcs AN Bcex 3HadeHuir conpotueneHus 6onee 1 MOM. Tak Kak BbICOKME 3HAYEHUSA COMPOTUBMNEHUS 0BLIYHO
YMEHBLUIAIOTCH NPV YBENWYEHVW HANPSKEHUA W O1A nonyyYyeHua ctabuneHbix pe3ynsratoB TpebyeTtca Gonblie BpeMeHu,
W3MEPEHUE BLICOKWX COMPOTUBMEHUIA pEKOMEHOYETCA BbINOMHATL NMPpU Bonee BbICOKUX M3 yKa3aHHbIX 3HAYEHWIA Hanpsxe-
HWUA 1 Bonee NpPoAOIMKUTENBHOM BPEMEHU U3MEPEHUS.

8 VamepeHWe NOBTOPAKT AE€BATH pa3 B pasHblX TOHKax ogHOro obpasua MM Mcnonb3ylT Ana 3Toro
JononHutenbHble obpasubl, ecnun TonbKo obpasel He CRMLLUKOM Mar Ans 3Toro unu pasbpoc pe3ynsTaToB B
npenenax 10 %. B aTom cny4yae JonycTUMO MEHbLUEE YUCIIO N3MEPEHUIA, OOHAKO UX OOIMKHO BbITh HE MeHee
Tpex.

4.2.6 Kputepun oueHKu

[MpUMEHSOT KpUTEePUK NPOXOXKAEHWA/HENPOXOXKAEHMNSA UCMBITAHWA U3 CTaHg4apTa No NPUMEHEHHOMY Me-
ToOy UcneiTaHus. Ecniv cneumnanbHble KpUTepUK NPOXOXKAEHWS/HENPOXOKAEHWUS UCTBITAHUA He YCTaHOBMEHbI,
TO pykosogcTeytoTca |IEC TS 60079-32-1.

WMcnbiTyemble 06pasibl AOMKHBI BbITh KNAaccuUUMPOBAHLI B COOTBETCTBMM CO 3HAYEHWEM N3MEPEHHOTO
COMpPOTUBNEHUA NpK Hanbonee BLICOKOM M3MEPUTENLHOM HanpsikeHun. Hanpumep, ecnu conpoTUBNEHKE UC-
neiTyemoro obpasua, namepenHoe npu 10 B, coctasnset 1,5 MOwm, a npu 100 B pasHo 900 kOm, ero knaccu-
duumpytoT Kak obpasel, ¢ conpoTtusrieHnem 900 KOm.

4.2.7 MNMpoToKon UCNbITAHWUNA

[MpoTokon ucnbITaHWin JOMKEH COAePXaTh crieyLyn MHhOopMaLUIO:

- HaMMeHoBaHue nabopaTtopun, rae GbiNKY BINONHEHBI U3MEPEHUS;

- AaTty NpoBefeHns n3MepeHuni;

- 3Ha4YeHWs1 TeMnepaTypbl 1 OTHOCUTENBHON BNAXHOCTHU;

- onucaHve M noeHTUUKaLoHHbIe AaHHble 00pasLUoB;

- pesynbTaThl UCMbITaHWURA;

- HanpshKeHue, NCNONb30BaHHOE NMPW MPOBEAEHUN N3MEPEHUN;

- YMCNO BhINOMHEHHbLIX U3MEPEHUN;

- CpPEOHEreOMEeTPUYECKOE 3HAYEHUE NSl BCEX pPe3ynbTaToB M3MEpPeHUsa COMpPOTUBMNEHMS.

M punMmedyaHune — Cpe,que reoMeTpmveckoe 3HavdyeHue pacCcynTbliBakOT KaK KOpeHb n-n cTeneHmn nponsseneHna

nyucen:
1/n

n
X = ij
i1

Hanpumep, cpegHee reomeTpuyeckoe nAT 3HaveHnin — 1, 2, 5, 50 1 100 pasHo (1 -2 -5 - 50 - 100)1,5 =8,71.

CpegHee reomeTpuyeckoe 3HadeHve MMeeT Donbluee NpakTUYecKoe 3HaveHwe, YeM cpedHee apudMeTuyeckoe,
MPY HAXOKOEHUM CPEOHEro 3HAYEHUS ONA 3HAYEHWI, KOTOPbIE Pa3NUYaloTcs Ha NOPALOK BENUYMHBI, Kak 9TO YacTo UMeeT
MeCTO NpW 3MEPEHUAX CONPOTMBMeHMA. HanprmMep, NaTb 3HaYEHWIA M3MepPeHWs CONPOTUBIIEHUS MOTYT BKINOMATL YeTbipe
3Ha4veHua nopsaka 1 FOm u ogHo 3HadeHne 1 TOm. B cpegHem apudmeTnyeckom ByneT nepeBellnBaTe UBMEPEHHOE 3HA-
YyeHue 1 TOM, Yero He ByaeT B cpegHEM reoOMeTPUHECKOM 3HaYeHUn, U oHo ByaeT Bonee TOYHO NOKasbLIBaTL, KAk MaTepuan
Oynet BecTn ceba Ha NpakTuKe;

- NOEeHTUPNKALUNOHHbBIE faHHbIE NCNOME30BAHHbIX U3MEPUTENbHbIX I'IDMGODOB;
- 0b03HaYeHne HacToALLEero CTaHgapTa.

4.3 YpenbHoe NOBEPXHOCTHOE CONMPOTUBNEHUe

YoensHoe NMOBEPXHOCTHOE ConpoTMBIieHWe B OeCATb pa3 Bbonblue NMOBEPXHOCTHOIO CONPOTUBIEHNA, N3-
MEepPEHHOro C NOMOLL I 3neKkTpoaa, NCnorb30BaHHOTO AA M3aMepeHKa NoBepxXHOCTHOIO CONpoTUBINEHWA B 4.2.

4.4 O6bemMHoOe yaenkHoe ConpoTUBEeHNe

HOBerHOCTHOE conpoTueneHue unn ynenbHoe noBepxHOCTHOE conpoTuneleHune — 6onee 3HauyMmble
CbaKTOpbl npu onpegeneHnn cnocobHocTH Martepuana HakannmeaTb 3ﬂeKTpOCTaTW—IECKMﬁ 3apag. HOCKOHbe
obbemHoe yaenbHoe CONnpoTUBNeHne Mmartepurana MmeHee CyuweCcTtBeHHO B JaHHOM Cliydae, ero uaMmepeHumne He
pacCcMaTprBaeTCA B HACToALWEM OOKYMEHTe.
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OpHako 06beMHOe yaenbHOe CONPOTUBIIEHNE MOXKET BbiThb BaKHbIM (hakTOPOM Mpu onpegeneHnn npak-
Tu4Yeckux TpeboBaHuUi K 3azeMneHuo obbekta. B cnyyae HeobxogumocTn obbeMHOe yaensHOe CONpoTUBIE-
HWe N3MepSAIoOT No npoueaype, npusegeHHon B 1ISO 14309 gnsi pe3nHbl U TEPMONAACTUYHBIX MaTepuanos, Unm
B cooTeeTcTBMM ¢ IEC 61340-2-3 ons pacceuBarolux matepuanoe, unu B cooteeTcteuu ¢ IEC 60093 ans
M30NUPYHOLLMX MaTepurarnos.

4.5 ConpoTuUBNeHue yTe4Ku

4.5.1 O6WwKMe nonoxeHUs

ConpoTuBneHUe yTeukn obbekTa — BaXHasa XapakTepucTUKa 3nekTpocTaTtudeckoin besonacHoctu. Cy-
LLleCTBYET HECKOMNbKO OMyOMMKOBAHHLIX CTAHOAPTOB, B KOTOPbIX YCTAHOBMEHB! pazHble MEeTOoObl M3MepeHus
NPy UCNbITAHWW CONPOTUBMEHWA YTE4YKkKM Ana nona, bonbllas 4acTb KOTOPbIX MOXET OblTb NPUMEHEHa K ApY-
MM obbekTam (Hanpumep, K Bankam, Koprnycam, CyMkam ¢ Toukoi 3azemnenus). B IEC 61340-4-1 ncnbiTa-
HWE BbLIMOMHAT chepuyeckum anekTpogom AnameTpom (65 = 5) MM, KOTOPLIA NPUKUMAKOT K MOy rpy3oMm
(2,5 + 0,25) kr (npu TBepgom nokpbiTuK) Mnu (5,0 £ 0,25) (npu markom). B ISO 10965 [13] namepeHus Bbi-
NMONHAKT chepudecknm aneKTpogomM aguamMmeTpom (65 + 2) mm ¢ rpyzom Maccoi (5,0 + 0,1) kr. B ASTM F150
[14] ucnonbayoT cpepuyecknii aNekTpoa AnametTpom 63,5 mm 1 rpys maccon 2,5 kr. B EN 1081 ucnons3oBaH
TPEHOXHWK, NPYKUMaEMBbIRA K NOMNY CTOALLMM Ha HEM YeroBeKoM. [10CKoNbKY Kaxablil METOA M3MEPEHWI Npu-
BOOMT K HECKONBKO PasnuyaWwuMcst 3Ha4eHUsAM CONPOTUBMNEHWUs), HeobxoaMMo, YTOObl NPUMEHEHHLIA METOZ
N3MEPEHMWIA BbIn yKasaH B TEXHUYECKUX YCIOBUAX HA U3AENUe U NPOTOKOMax UCMbITaHWiA.

MpumeyaHne — B ugeansHbix cnydasx pasHuLa Mexay 3Ha4eHUAMW CONPOTUBIIEHWUS, U3MEPEHHBIMI Pa3HkbI-
MK MeTOAaMMW U3 NpUBedeHHbIX Bbile, Hebonblas. B AeicTBUTENbHOCTU HEPOBHbLIE NMOBEPXHOCTU, Hanpumep BeTOHHbIe
nnowaaky nepea 3naHnemM co 3HaYUTENbHBIM COAEPKaHUEM BhICTYNAaOLWMUX KAMHEeR, MOryT BNUATL Ha M3MepeHHoe 3Ha-
YyeHWue COMPOTMBIEHUS B 3aBUCMMOCTMW OT MCMONb3YEMOI NMOBEPXHOCTH M3MEPUTENBHOTO 3NEKTPOAA W NPUIOXKEHHOTO AaB-
neHusa. bonee To4YHbIE Pe3ynLTaThl MOTYT BbiTh MOMYYEeHb! NP MCMNONB30BAHUK ANEKTPOAOB C NOMOCKaMKt M3 MPOBOAALLErD
BCreHeHHoro martepuana B cooteetcTBuM ¢ |IEC 61340-4-1, no3eonsoWwmymMy NpoBoauTe M3MEPEHWA MPU HEPOBHOCTAX
NMOBEPXHOCTW B HECKOMBKO MUMNUMeTpoB. OaHaKo 3TOT METOA MOXET HE BOCMPOW3BOAMTL NPaKTUYECKY0 CUTyauuio ans
00yBK C TBEPAOWN NOOCLLIBOWN.

4.5.2 MpuUHLUMN UCNBITAHUIA

K nony unv obbekTy nprMKkacaroTCs yKaszaHHbIM 3MeKTPOAOM U M3MEepPsIiOT COMPOTUMBIEHWE MeXay 3Nek-
TPOLOM K 3eMnen.

4.5.3 YctaHOBKa AN UCNbLITaHUNA

OBbI4HO MCMONBb3YIOT Chepuyeckmid INeKkTpos nameTpom (65 £ 5) MM C NOBEPXHOCTLIO M3 MPOBOAALLEN
pPEe3uHbl, Harpy:}KaeMblid rpy30M C Maccomr 2,5 Kr UK 5 Kr, YTO COOTBETCTBYET TEXHUYECKUMM XapaKTepucTUKkam
3neKTpoaa No4vTy BO BCEX CTaHAapTax, ykasaHHbix B 4.5.1. OgHako ecnv HeobxogMMO cMOAENUPOBaTh AaBNe-
HWe Tena Ha norn, Hambonee noaxoasLw MK ByayT TPEHOXKHbIE 3NeKTpoakl, onucaHHble B EN 1081.

MpumeyaHue — MamepeHHOE 3Ha4YeHWE COMPOTUBMEHUS, Kak MPaBUIO, CHKAETCH NPW YBENMYEHUW gaBne-
HMA 3MNeKTpofa, OOHAKO A0 ONpefeneHHoro YpPoBHS, Nocne KOTopore AanbHellee yBENUYeHe AaBneHUa Mano Brvser
Ha U3MEepEHHOE COMPOTUBIIEHWE. YCTAHOBMNEHO, YTO ANA MHOMMX MaTepuarnos NOKPbLITUS Nona A0CTaToMHAas TOYHOCTL U3-
MepeHUs obecnedyvBaeTca Npy NpUMEHEHW 3nekTpoaa auameTpoM 65 MM 1 rpyaa maccoi 5 kr.

OneKkTpogbl NOAKIOYAKT K TepaoMMeTpy. UToObl CHUM3UTL 3NMEeKTPUYECKUIA LUYM, MPUMEHSIIOT OXpaHHbINA
3NeKTpoa, 3KPaHUPYLUA U3MEPUTENbHbIE 3MNeKkTpoabl. Bo BpeMsi UCnbITaHWs HaNpsiKeHWe OOIMKHO BbiTh
CcTabuneHbIM, YTOOLI 3apAAHLIA TOK, BO3HUKAKOLWKIA BCreAcTBUE NyKTyauun HanpsekeHus, Obin HeaHaunTenb-
HbIM MO CPaBHEHWIO C TOKOM, MPOTEKAOLWMM NO UCNbITYyeMOMY obpasyy.

TouHOCTE TEpaoMMeTpa HeoBXoAMMO perynspHO NPoBEPSATh C MOMOLLLK BEICOKOOMHbIX CONPOTUBIEHWIA
WN3BECTHOrO 3Ha4YeHusi. Ecnun gna nony4YeHnst MUHUMMAaNbHOTO CONPOTUBIEHUS AaBMNeHne anekTpoaa Ha obpa-
3el JOMKHO BbiTh bonblwe 20H, To pe3uHoBLIE 3NeKTPoadbl AOMKHBI ObITh 3aMeHeHbl bonee MATKUMMU.

4.5.4 WcnbiTyembin obpasey

MoBEPXHOCTb UCMBITYEMOro HaMoONLHOTO NOKPLITUA M 06bekTa AoMmKHa ObiTh HENOBPEXKAEHHOW U YACTOR.
Ecnn HanonbHOEe NOKpbITME UMM OOBLEKT YCTAHOBMEHLI BHE NOMELUEHUHA (HanpumMep, MOBEPXHOCTH MMNoLLaaKu
nepen 3gaHuem Ha DeH30KOMOHKax), B TedeHue 24 4 o Hayana W3mMepeHuid He AOMMKHO ObiTb AOKAA WK
TymaHa (oTHocuTenbHas BnaxHocTe 6onee 50 %). HanoneHble NOKPLITUA UNKU 0OBLEKTLI, NpegHa3Ha4YeHHbIe
4N NPpUMEHeHUs B NOMeLLeHUsAX, AOMKHbI ObITh BblAepKaHbl npy TeMmnepatype (23 £ 2) °C 1 oTHOCKUTENbHOW
BnaxHocTu (25 £ 5) % B TedeHne 24 4 ons nabopaTtopHbIX M3MEPEHUIA UMK B YCMOBUAX OKpYXarLlen cpeibl
OIS U3BMEPEHWIA HA MEeCTe YCTaHOBKM.

JononHuTensHoe BpeMsa KOHOWMLMOHMPOBAHUA MOXeT noTpeboBaThbes ANA TEKCTUMNBHBIX HANOMBHbLIX NO-
KPBITUIA UKW APYTMX MaTepuanos, XOpPoLWo nornowarwmx snary (cm. 1ISO 10965).
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4.5.5 Mopapok npoBegeHUA UCNbITaHUN

McnblTaHMe NPOBOAAT B COOTBETCTBUM € 4.2.5 33 NCKMOYEHWEeM TOro, YTO M3MEepPEeHMWs BbINOIMHSOT MeX-
Oy OOHWM 3MeKTPo4oM U 3eMnei. [INs HanonbHbLIX NOKPLITUIA YMCNO M3MEPEHUIA OOMKHO BbITh COrMacoBaHo
MEXIY CTOPOHAMW M YCTAHOBMEHO C YYEeTOM MPUYUHBI NPOBEAEHUSA U3MEepeHUin (aTTecTalnsi, KOHTpPOIbHas
npoBepKa U T.4.), OXMOAEMON OQHOPOAHOCTU HAMOMBLHOIO MOKPBLITUS UMK MOAMNOXKMA M 00Lleln nnowagun Ha-
NONMbLHOIO MOKPLITUS. BO BpeMs KOHTPOMbLHOW MPOBEPKU HAaMOMNbHOTO MOKPbLITUS GOMbLIOK Nnowagn Ha 3a-
BOJAX UMW B CKMajax JOCTaTOYHO OAHOMO M3MEpeHHOro 3Hadennst Ha 100 M2, a npu aTTecTaunn Haubonee
Ba)KHbIX Y4aCTKOB, KOr4a OAHOPOAHOCTL HAMOMbHOMO NOKPLITUS HE N3BECTHA, MOXeT noTpeboeaTbcs 04HO UMK
Bonee M3MepeHHbIX 3HAYEHWUI Ha KBaApaTHLIA MeTp.

4.5.6 Kputepun oueHKH

MpUMEHSOT KpUTEPUN NPOXOXKAEHUSA/HENPOXOXKAEHNUS UCMBITAHUSA U3 CTaHAapTa No NPUMEHEHHOMY Me-
TOAY UCNbITaHUS. Ecnn cneumnanbHblie KpUTePUK NPOXOXKAEHWA/HENPOXOKAEHUS UCTIBITAHUA HE YCTAaHOBMEHbI,
To pykosogcTeytoTea |IEC TS 60079-32-1.

4.5.7 MNMpoTokon UcnbITaHUN

MpoTokon ucnbITaHWiA JOMKEH COOEpPXaThb CriefyLy MHOPMAaLKIO:

- HaumMmeHoBaHue nabopatopuu, rae BbINU BLINONHEHLlI U3MEpPEeHUs;

- AaTty NpoBefeHust N3MepeHui;

- 3Ha4YeHWs1 TeMNepaTypbl U OTHOCUTENBHOW BNAXHOCTK;

- onucaHne v NOeHTUMMKaLMOHHbIE JaHHbIe 0bpa3LoB;

- pesynbTaTthl UCMbITAHUN;

- HanNpsXeHue, UCMONb30BaHHOE MpY NMPOBEAEHUN U3MEPEHWI;

- oNUcaHue ANeKTpoaa;

- JaBNeHWe Ha anekTpoa;

- YACINO BbINOMHEHHbIX U3MEPEHWH;

- cpegHereoMeTpuyeckoe 3Ha4YeHne ConpoTUBNEHNS,

- MAEHTUMOUKALMOHHBIE OaHHbIE UCMOMNb30BAHHbLIX N3MEPUTENbHBLIX NPUBOPOB;

- 0603HaYeHNe HacToALLEero cTaHgapTa.

4.6 UcnbiTaHne o6yBM NP UCNONbL30BaHUK

4.6.1 O6wme nonoxeHunA

JlTabopaTtopHble ncnbiTanus obysu onucarel B IEC 61340-4-3 [15] n IEC 61340-4-5 [16]. MicnbiTaHne Ha
mecTe 0OyBW 1 HANOMBHOTO NOKPbLITUS Takke onucaHo B IEC 61340-4-5. MNpu perynspHbIX eXegHeBHbIX UCMbl-
TaHWAX COMPOTUBMNEHNE YTEUKN C YeNOBeKa, HOocALLero 00yBb, MOXHO ONpefensTe TeCTepamMu NPOBOAMMOCTM
0byBuM (npubopamu Ons U3aMepeHus ConpoTUBMNEHUST 3a3eMIieHus nepcoHana). Ecnu Takoro ycTpoicTBa HeT,
COMPOTUBINEHUE U3MEPSIOT, KaK YKa3aHo B CriedyLLUX pa3genax.

4.6.2 MpuHUMN UCNbITAaHUWA

W3mepstoT conpoTMBneHne Mexay o6beKkToM B pyke U MeTansM4eckoi NNacTUHOW, Ha KOTOPOW YEenoBeK
cTouT AByMs Horamu. ConpoTMBNEHMEe Tena YenoBeKka CHMTAeTcs npeHebpexmMMo MarnbiM Mo CPaBHEHWIO C
CONpoTMBINEHUEM 0DYBU.

4.6.3 YcTaHOBKa AnNfA UCMbITaHUKA

VameputeneHoe yCTPONCTBO COCTOUT U3 METANIIMYECKOW NMacTWHLI Ha NONy U YOepKUBAeMOoro B pyke
MeTannuMyeckoro obbekta (HanpuMep, MeTannMyeckoro ctepxHa anametpom 20 MM 1 grnivHoin 100 mm unn
meTannuyeckoro wapa guametrpom 50 mm). Mexagy oBYMsi anekTpogamMuv NOLKMYEeH TepaoMMeTp, U3mepsi-
IOLLMIA COMPOTUBIEHWE MEXAY YOepKUBAEeMbIM B PYKE METaNNMYeckuM OObEeKTOM U MeTanmn4eckoi nnacTu-
HOW, Yepes Teno U HOrM Yenoeeka. TepaoMMeTp HEOBXOAUMO PErynsipHO MPOBEPATE C NMOMOLLLK BbICOKOOM-
HbIX CONPOTUBIEHWUIA U3BECTHOIO 3HAYEHUS.

MameputeneHoe HanpsbkeHue He JormkHO npesbilwatse 100 B ansa npenotepalleHus yaapa anekTpude-
CKMM TOKOM. Mpu nameputensHom HanpsikeHun 100 B B namepuTenbHyto Lenb A0MKeH DbiTh BKMOYEH 3a-
LWMTHbIA pe3ncTop HoMmuHanom okoro 1 MOm. 3ToT pesncTop JonycKaeTcs He UCMOMb30BaTh NPY U3MEPEHUN
HU3KWUX CONPOTUBIEHWIA C MPUMEHEHUEM N3MepUTensHoro HanpsbkeHus 10B.

4.6.4 MNMopApok npoBeAeHUA UCNbITAHUNA

MeToguka npoBedeHUs UCMbITAHUIA cneayoLlas:

1 MamepeHune npoBoadaT npu Temnepatype (23 + 2) °C 1 oTHOCUTENbHON BRaKHOCTM (25 = 5) %. Ecnu
3HaYeHMe OTHOCUTENbLHON BNaXHOCTU BbilLE, ro 3anuMchLIBatoT.

2 HagesaioT 06yBb, NogNexalyo CnbITaHNo.

3 OxunpatoT NATh MUHYT, YTOBLI ycTaHOBMNACh 4OCTATOMHANA BNAXHOCTb 0BYBM N HOCKOB.
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4 BcTaloT Ha MeTannuYeckyr NnacTuHy ABYMS HOramun 1 KPEMKO CXUMAaKT MeTannmyecknin obbekT og-
HOW rorion pyKou.

5 3anuckIBalOT YCTAaHOBMNEHHOE 3HAYEeHWEe CONPOTUBMNEHUS 0BYBMU.

4.6.5 Kputepum oueHku

MpUMEHSOT KPUTEPUN MPOXOXKAEHUS/HENPOXOKAEHUA UCMBITAHUA U3 CTaH4apTa No NpUMEHEHHOMY Me-
TOOy ucnbiTaHus. Ecnu cneunansHbie KpUTePUM NPOXOXKAEHNA/HENPOXOKLEHWUS UCTIBITAHWS HE YCTAaHOBMNEHDI,
To pykosoacTeytotca IEC TS 60079-32-1.

4.6.6 MpoTokon UCNbITAHUNA

B KOHTPOMBHLIX UCMBITAHNSAX OOCTATOYHO NONYYUTh pesdynsTaT B QOpMe CUrHana KpacHoW UMm 3eneHon
namnel. Bo Bcex gpyrnx cnydasx NpoTOKON UCMBITAHWA OOIBKEH coaepXaThk, Mo MeHbLUEW Mepe, CMeayioLLy
MHOpPMaLNKD:

- HaMMeHoBaHue nabopaTopwuu, rae Obinn BbINOMHEHb! U3MEPEHUNS;

- oaTy NnpoBedeHUs1 U3MEPEHWN;

- 3HaYeHUs1 TeMneparypbl U OTHOCUMTENBHOW BNaXXHOCTK;

- onuMcaHue 1 naeHTUUKaLunoHHble AaHHble 06pa3Lo.;

- pesyneTaThl UCMbITAHWNA,

- I3BMEpUTENLHOE HaNpsKeHWE;

- YMCINO BbIMOMTHEHHbIX N3MEPEHUNA;

- WAEHTNPUKALMOHHBIE OAaHHbIE UCMOMb30BAHHbLIX M3MEPUTENbHBLIX NPUBOPOB;

- obo3HayYeHne HacTosWero ctaHgapTa.

4.7 WUcnbiTaHve nep4aTtok NpyU UCNOMb30BaHUK

4.7.1 O6wMe nonoxeHUs

JlabopatopHble ucnbiTaHna nepyvatok onucadbl B prEN 16350 [17]. Mpu perynspHbIX exegHEeBHbIX
WCMbITAHUSAX COMPOTMBIEHME MEpYaTOK MOXET ObiTb M3MEpPEeHO OOHOBPEMEHHO C COMpPOTMBNEHMEM obyBu.
K coxaneHuto, aTo obllee conpoTUBMNEHME He Bcerga MOXeT ObiTb onpedeneHo TectepaMu NpoBOAUMOCTH
06yBu (Npubopamu Ans namepeHns CONPoTUBIEHUS 3a3eMNeHust nepcoHana). MostomMmy moxeTt noTpeboBaTLCA
npoBefeHe U3MEPEHNS COMPOTUBIIEHUS, KaK YKa3aHO HUKE.

4.7.2 MpUHUMN UCNBITAHUA

ConpoTvBneHve mexay MeTannMyieckuMm O6LekToM, yAepKMBaemMblM PYKOW B nepyaTtke W pykon bes
nep4aTku, Yepes TENo M HOTW YenoBeKa, U METANNMYecKon MMacTUHOW, HA KOTOPOWA YEenoBeK CTOWUT OBYMS
Horamu, M3MepsalT B cooTBeTCcTBUM C 4.6. Ecnv conpoTueneHvne obyBu He U3BECTHO, TO U3MEPSIIOT CONPOTUB-
TNeHWe Mexay yoepXnBaeMblM PyKOW B NepyaTke MeTannyeckMm oObEeKTOM U aHTUCTaTUYecKuM BpacneTom
C M3BECTHbLIM COMPOTMBINEHUEM HA pyKe YeroBekKa.

4.7.3 YctaHoBKa Aonsa UcnbITaHUA

Takas e, kak B 4.6.

4.7.4 Mopagok NnpoBedeHUA UCNbITAHUNA

MopsAoK NpoBeOoeHUsl M3MEPEHUA CONPOTUBMEHUS ONA Nogen, 3asemieHHbIiX Yepes obyBb, crnegyto-
LLMIA:

1 WamepswT conpoTueneHue obyeu, Kak ykaszaHo B 4.6.4.

2 MoBTOPSIOT M3MEpEHME, HAZERB NepYaTKy Ha PYKY.

3 3anucbiBatoT 06a 3HaYeHUsA U UX COOTHOLLIEHHKE,

[Mopsaok NpoBeAeHUs N3MepeHnn CONpPOTUBNEHWS ONS NAer, 3a3eMeHHbIX Yepes aHTUCTaTUYeCKMiA
Bpacnert, cnegyLwmi:

1 BazemnawT YenoBeka Yepes aHTUCTaTUYeCKUA BpacneT ¢ M3BECTHLIM COMPOTUBNEHUEM.

2 WamepsoT cONpoTUBNEHWE MeXOy MeTannuueckuMm 0OLEeKTOM, yOepKMBaeMbIM PYKOW B NepyaTke, u
aHTUCTaTUYeCKMM BpacneTom.

3 3anucbiBaloT 0ba 3HaYeHUsA U UX Pa3HOCTb.

4.7.5 Kputepruun oueHku

MpUMEHSIIOT KpUTEPUM NPOXOKAEHUA/HENPOXOXAEHNA UCNBITAHWA U3 CTaHaapTa No NPUMEHEHHOMY Me-
Tooy UcnbiTaHua. Ecnu cnedmnansHele KpUTEPUY NPOXOXKAEHNA/HENPOXOXOEHUSA UCTbITAHUA HE YCTAHOBMEHDI,
To pykoeogcTytoTca IEC TS 60079-32-1.

4.7.6 MpoToKon UCNbITAHUA

[MpoTOKON UCMNLITAHUA JOMMKEH CoAepXaTb, N0 MeHbLUEN Mepe, cneayroLy UHopMaUKio:

- HauMeHoBaHWe nabopaTtopuu, rae BbinNy BLINOMHEHBI U3MEPEHNS;

- faTy npoBefleHUs1 U3MEPEHUN;
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- 3HaYeHNst TeMnepaTypbl U OTHOCUMTENBHOM BNaXXHOCTH;

- onucaHve v NgeHTUMUKaLMOoHHbIe JaHHble 0BpasLoB;

- COMPOTUBNEHUE aHTUCTaTMYecKoro 6pacneta unv obysu;

- pesyneTaTbl UCMbITaHWA;

- U3MEepUTENbLHOEe HanpsXeHne;

- YACNO BbIMOMHEHHbIX U3MEPEHUIA;

- UOEHTUMMKALIMOHHbIE JaHHbIE UCMOMb30BaHHbBIX N3MEPUTENbHBIX NPUBOPOB;
- 0603Ha4YeHe HacToALLero cTaHaapTa.

4.8 YpenbHoe conpoTuBneHMe NopoLukKa

4.8.1 O6wme nonoxeHunn

CyllecTBylOT pasnuyHble METodbl M3MEPEHWUS YAEMNbHOTO COMPOTWBIIEHUA MOPOLUKA: M3MEpUTErbHas
sAvenka no IEC/TS 61241-2-2 (ayenka B Buae BbieMkn), no IEC 60093 (nevaTHasa syenka) U KOHUEHTpUYecKas
sAiYeika c BHELWHUM 1M BHYTPEHHWUM KOnbLieBbIM anekTpogamu (Lucas, 2011[18], Stahmer et al, 2012 [19]). B co-
oTBeTcTBUM C [19] aveitka ¢ yrnybneHnem no |IEC 61241-2-2 n KOHUEHTpUYeckasa s4velika 4alT OfMHaKoBble
pesynbraTtbl. OgHaKko BCreACTBME CxXaTMA Mbln NevaTHas sveka gaeT 3Ha4yeHus yaenbHOro ConpoTUBIEHMS
CXXUMaeMOoW NbiNn B AecsATh pa3 Huxe. B cBA3KW ¢ 3TUM n3MepeHne yaenbHOro ConpoTUBMNEHKUs MOpoLLKa crie-
OYeT BLINONHATL MO NPUBEAEHHON HUKE MeToauKe B cooTBeTcTBUM ¢ IEC 61241-2-2. 3TOT MeToa UCNbITaHUA
MOXET OblTb MPUMEHEH ANSA OLEHKW MOPOLIKOB C LENbH, OTNIMYHOM OT ONpedeneHusl aneKkTpocTaTUYecKon
GesonacHoCTU, HANpUMeEp, ANa onpedeneHus Toro, ABNAETCH N NOPOLLOK JOCTAaTOYHO NPOBOOALWM, YTOObI
Cc03aBaTk ONacHOCTL KOPOTKOTO 3aMbIKaHUs 3nekTpoobopyaoBaHus nog HanpsbkeHueM. [Npu npoBegeHUH uc-
NbITAHWIA C OAPYTUMU LUEensMK MOXET noTpeboBaThbCs NPUMEHEHWE HECKOMbKMX Pa3HbIX 3HAYEHWI UCTbITaTENb-
HOro HanNpsKeHUA 1 NpoBeaeHWe BCECTOPOHHEro aHanuaa Ans onpeaeneHns BCexX XapakTepucTUMK NOPoLUKa 1
OMNacHOCTEN, CBA3AHHbLIX C €r0 NPUMEHEHNEM.

M3amepeHHble 3Ha4YeHUsA COMPOTUBMNEHWS HEKOTOPbIX MOPOLUKOB MOTMYT 3HAYWMTEINbHO pa3nuyaTtbca npu
M3MEHEHUM UCMNbITATENBHOMO HanpskeHWs. Heobxogmumo BeIbMpaTh TakMe 3HaYeHUs UCMbITATEeNbHOro Hanps-
}EeHWs, KOTopble ABNATCA NPeacTaBUTENbHLIMK AN NPaKTUYECKMX OMacHOCTERN, U B NPOTOKON AOMKHbI ObITh
BHECEHbI pe3ynkTaThl, NOMy4eHHbIe MPU BCEX 3HAYEHUAX UCMbITATENBHOMO HanpsXKeHus, YTobbl B cnyyae He-
06X0AMMOCTN MOKHO BbINO BbINOMHUTL MOMHbLIA aHanua.

4.8.2 MpUHUMN UCNbITAHUA

CneumnanbHyo M3MEpUTENbHY AYERKY C ABYMS 3MEeKTpoLaMy 3anofnHAT onpefeneHHbiM obbemom
NOPOLLKA U U3MEPSAIOT CONPOTUBIEHWNE MEXAY 3NEeKTPoaaMMU.

n puMmedaHue — COI'IpOTVIBJ'IeHI/Ie NOpPOLLUKOB B 3HAYUTENBHOW CTEMNEHN 3aBUCUT OT paamMmepoB 4acTtuy 1 cpen-
HEeR NNOTHOCTKU NMOPOLUKOB.

4.8.3 YcTaHOBKa AnNA UCNbITaHUA

Ans ncnblTaHMin UCNONB3YIOT U3MEPUTESNbHYIO sYeliky B cooTBeTcTBUM ¢ IEC 61241-2-2, cocTosLLyo 13
ABYX pacnnoXeHHbIX Apyr NPOTUB Apyra anekTpodos B BuAe BpycKoB 13 NONMpoBaHHOW HepXKaBetoLLen cTanu
(1) v OBYX pacnonoXeHHbIX NeprneHANKyNApHO MM CTEKNSAHHbLIX BPYCKOB (2), yCTaHOBNEHHbIX Ha OCHOBaHUK 13
u3onupytollero matepmnana (4) (pucyHok 2). TonwmHa anekTpoaoB gomkHa bbiTe oT 5 go 10 mM. ConpoTue-
neHve R Mexny anektpooamMu gormkHo bbiTe 6onee 100 TOm. HeobxogumMo 3HATh TOYHbIE pa3Mepbl AHENKN
ANs onpefeneHnsi 3aBUCALLIETo OT reOMEeTPUYECKUX Pa3MePOB NONPaBOYHOro KO3 dPHULMEHTa B COOTBETCTBUAN
c4.8.4.

yd
2

1 — OpyCKM 13 OTNOMWPOBAHHOW HepXKaBeloler cTany BbICOTOW 1 3 1
(10 £ 1) mm 1 gnuHon (100 £ 1) MM, pacnonoXeHHbIE Ha pPaccTo-

Aadumn (10 £ 1) MM Apyr oT Agpyra; 2 — W30NUPYIOLWME CTEKMSAHHbIE

Opyckn Takow XKe BbICOThI, Kak Bpyckn M3 HepKaseloLlen cTanu;

3 — npocTpaHCTBO ANA 3anonHEeHUs NOPOLIKOM; 4 — OcHOBaHue /

13 N30NUpYoLLEro matepuana I 2 4

PucyHok 2 — Auelika ana namepeHns yaoensHoro conpo-
TUBMNEHWUA MOpoLLKa

11

GostExpert.ru
https://GostExpert.ru/gost/gost-31610.32-2-2016



https://gostexpert.ru?utm_source=pdf&utm_medium=54029
https://gostexpert.ru/gost/gost-31610.32-2-2016?utm_source=pdf&utm_medium=54029&utm_term=page

roCT 31610.32-2—2016

OnekTpogbl NOAKQYAKT K TEpaoMMETPRY. TepaoMmMeTp HeobxoouMo perynsipHo NPOBEPSATL C MOMOLLbH
COMPOTUBMNEHUA C M3BECTHbIM 3HadeHueM nopsgka 1 MOm — 1 TOM 1 OH JOMmKeH MokasbiBaTb 3HAYEHWA
COMPOTUBMNEHUS C YCTAHOBMEHHOW ANA OaHHOro npubopa TOYHOCThH. YTOOBI CHU3NTE 3NEKTPUYECKMA LUYM
Ha[ U3MepuUTEnbHLIMU 3NeKTpogamMu, NoOMeLLaT OXPaHHbIN 3KPaHUPYIOLWWIA 3NeKTpod, He KOHTaKTUPYLLWA
C uaMepuTensHbiMK anekTpogamu cornacHo JNIOSH TR42 [20]. Bo BpeMsl UCMbITAHWUS HaNpsiKeHne OOMKHO
BbITb CTAOUMbHBIM, YTOOLI TOK, BO3HUKAKOLWWI BCRNeacTBMe konebaHnin HanpskeHUst, Obin He3Ha4YnTenbHbIM Mo
CPaBHEHMWIO C TOKOM, NPOTEKAL MM Yepes UCMbITyeMblil obpaseL.

4.8.4 MNopsagok NnpoBeAeHUA UCNbITAHWUNA

MeToguka npoBedeHNs UCMbITaHWIA creayLas:

1 McnbiTyeMblid NOPOLLOK BbiAepXUBaKT Npu Temnepatype (23 + 2) °C 1 OTHOCWUTENbHOW BMaXHOCTU
(25 + 5) % He meHee 24 4. [Ina NOPOLIKOB, KOTOPbIE CUILHO BbICHIXAKT UMK NOMOLAKT BOAY U ANsl KOTOPbIX
COMPOTUBNEHWE TEXHOMOMMYECKU BaXHO, U3MEPEHUS NPOBOAAT B YCIOBMAX AAHHOMO TEXHONOrMYEeCKOoro npo-
uecca.

2 3arpyxatT HeobXo4MMOe KONMYEeCTBO paHee He UCMOoMb30BaBLUErocs NopoLLKa Mexay ucnbltatenb-
HbIMW anekTpogamu (3).

3 YpanswT u3bbITOK MopoLlka INe3BueM, MpPOBEeAs UM CKOMNb3SLWMM OBWXKEHWeM Mo cTanbHeiM 6py-
ckam (1).

4 Mpw 3anonHeHHOW UCMLITATENLHOW AYeliKe M3MepsAT conpoTuBneHve R Mexay anekTpogamu (1),
npuknagbIiBas K HUM B TedeHue 10 c cnegylollue 3HaYeHUA HanpsiKeHUsl NocTosiHHoro Toka: (105 + 10) B,
(500 + 25) B, (1000 + 50) B. OguH obpasel nopoLlKa B UCMbITaTeNbHOW A4eiike MoxXeT BbiTb MCNoMb30BaH A4S
BCEX UCTLITAHUIA NpK NMOBOM 13 3TUX 3Ha4YeHUA HanpsbkeHusa. Ecrnv BOCnpon3BoAMMOCTb M3MEPEeHHbIX 3Ha4e-
HWI He obecne4ymBaeTca 3a npoMexyTku B 10 ¢, BpeMa naMmepeHnsa JomkHo bBeiTe yBenuyeHo o (65 = 5) c.

Mpumevyanune —[eppaH n gp. [21] pekoMmeHOYOT NPUMEHATEL HanpaxeHne He meHee 500 B 1 1000 B, Bpema
namepenus 60 c n npogysaTb obpasey urpansHon kaptol. OaHako 6ornee BbICOKME HaNPsXEeHWs MOrYT Bbl3BaTb Hexena-
TenbHble OU3NYECKME U XUMUYECKUE MPOABNEHUSA, KOTOPbIE MOTYT NPUBECTM K HENPABWMBHOW OLEHKE anekTpocTaTudye-
CKWX CBOMCTB MOPOLLKOB.

5 BbluucnawT yoenbHoe anekTpU4eckoe COMpOTUMBMEHWe p ANS BCEX 3HAYEHMIN UCTBITAaTenbLHOro Ha-
npseHus no dopmMmyne

p:0,001-R-H~¥,

rae p — yaenbHOEe 3NeKTpu4eckoe conpotvBneHvne B OM'M, H — BbicoTa aneKkTpoga B MM, W — onuHa
aneKkTpoda B MM K L— pacCToAHMe MexXxay anekTpogamMm B MM.

6 lNoBTOpsAOT aTanbl 2 — 5 ABa pasa v BLIYMCHAKT CpeHee 3HavyeHune.

4.8.5 Kputepumn oueHku

MpYMEHSOT KPUTEPUN MPOXOXKAEHUSA/HENPOXOKAEHWUA UCMBITAHUA M3 CTaH4apTa No NpUMEHEHHOMY Me-
Tooy McnbiTaHuA. Ecny cneumnansHble KpUTEPUU NPOXOXKAEHWNA/HENPOXOXKOEHUSA UCTbITAHWUA HE YCTAHOBIEHDI,
To pykoBoacTytoTca IEC TS 60079-32-1.

4.8.6 MpoTokon UCNbLITAaHUA

[MpoTOKON WUCMbITAHWWA OOMKEH COAepXaTh, N0 MeHbLUEN Mepe, CreayoLLyo UHpopMaLKIo:

- HauMeHoBaHWe nNabopaTopuu, rae BbiNy BLINOMHEHLI U3MEPEHNS;

- gaTy npoBedeHuns U3MepeHun;

- 3HaYeHus1 TeMnepaTtypbl U OTHOCUTENBHOW BNaXXHOCTU;

- onucaHne U naeHTMMKaUNoHHbIe daHHble 0B6pasyos;

- pesyneTaThl UCMbITAHWA,

- UCNbITaTeNbHOE HanpaKeHue;

- YUCIIO BbINOMHEHHbLIX U3MEPEHUN;

- NAEHTUPUKALMOHHbIE JaHHbIe MCMOMb30BaHHbIX U3MEepPUTeNbHbIX NPUbopPoB;

- 0bo3Ha4YeHWe HacTosAWero ctaHgapTa.

4.9 3neKkTponNpoBOAHOCTbL XUAOKOCTH

4.9.1 O6wMe nonoxeHus

OBbIYHO U3MEPUTENM SMEKTPUHECKOW NPOBOAUMOCTIA C MOTPYKHBLIMWA 3NEKTPOAEMWU 4OCTATOHYHO TOYHBI
4N U3MEpPEeHUs anekTpocTaTuyecknx nokasartenei. B niwbom cnyyae B npoTtokonax Heobxogumo Takke yka-
3blBaTb TEMMEpPaTypy XKUAKOCTH, TaK Kak NPOBOAUMOCTE B 3HAYUTENbHOW CTENEHN 3aBUCUT OT TeMnepaTypsbl.
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Ecnn Heobxogumo nonyunTb Gonee TOYHbE 3HAYEHWS, UCMOMNb3YHT CMeuManbHYK WCMbiTaTeNbHYH
AIYeNKy, ONUCaHHY B cnepylollem pasgene. Aderka moxeT ObiTb Mcnonb3oBaHa AN ogHogasHbIX 1 cTa-
OWNbHBIX MHOTOMAa3HbIX KUAKOCTeNW. B KauecTBe ankTepHATUBLI 3NeKTpUYeckass NpoBOOMMOCTb MOXET ObiThb
onpegeneHa B cooTBeTcTBUMU ¢ IEC 60247.

4.9.2 MpuHUMN UCNbITaHUIA

YcTaHoBMEeHHbIM 06BbEM XUAKOCTM HANMBALOT B CNeuuanbHyo U3MepUTenbHY A4EeNKy C OBYMS 3MeKTpo-
AamMmu. MlamepsaoT conpoTUBNEeHWE Mexay aneKkTpogamu.

4.9.3 YcTaHOBKa ANA UCNbITaHUA

Ha pucyHke 3 nokasaHa uamepuTenbHasa aderka B cooteseTcTBuM ¢ DIN 51412-1 [22]. MNMocToaHHaa K
3TOl sivelkn paBHa 1/mM. Bo3aMoxHbI Opyrve pasmepbl Si4EMKU, HO MOCTOSIHHAsS SYelKy OoMmkHa ObiTh onpe-
JeneHa c y4eToOM ee reoMeTpuYecKUx paamepoB. HanpsxkeHwe noctosiHHoro toka U, paeHoe (100 + 1) B,
nofaeTcs MeXay BHYTPEHHWM M BHELUHUM anekTpogamu. ConpoTmBneHve MoxeT OblTb M3aMepeHo Henocpes-
CTBEHHO WK, 4Tobbl nony4uTh Gonee ToYHbINA pesynsTaT (0COBEeHHO ecrnu M3MepeHHoe 3Ha4YeHue CONPOTUB-
neHnst HectabunbHoe), MONYYEeHHbIW TOK / MOXeT BblTb 3aperncTpUpoBaH NMKoamMmnepMeTpoM, NOAKMOYEHHbIM
K YCTPOWCTBY, CNOCOBHOMY permcTpupoBaTth yObiBaHWE 3apana (HanpuMep, K ocuunnorpadgy unm nepcoHanb-
HOMY KOMMbLHOTEPY).

280,45 £ 0,05
30,65 £ 0,05

(AN

%

N

Wk

90
(7T
LA X L o

3
4
o o i
m\ o
\ 1
N
v 5

1 — BHYTPEHHUWI 3NeKTPos (antoMUHNIA); 2 — BHELWHWIA 3NeKTPoa (anioMUHWA); 3 — n3onaumoHHoe konbuo (MTO3);
4 — npodheccrMoHanbHeIN pasbem ¢ hukcatopom; 5 — rnyxoi donaxey (Cu-Ni cnnas)

PucyHok 3 — Aderka Ona namepeHus aneKTponpoBOgHOCTU XKNOKOCTN
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Ecnu ncnbiTyemas »UAKOCTbL BCTyNaeT B peakumio ¢ antoMUHUEM, TO Matepuan aneKTpogoB A4Yenku
OommKeH 6biTb 3aMEHEH Ha COOTBETCTBYIOLLMIA MaTtepyan, HarnpyumMep HepXXaBerLL Y cTalb.

4.9.4 MopAagok npoBegeHUA UCNbITAHUIA

Mopagok npoBegeHUs UCNLITAaHWA CleayoWwmni:

1 VMamepuTenkbHYyO f4eiiky NPOMLIBAKOT HE MeHee Tpex pa3 HeobpaboTaHHOM UCMLITYEMOW XUAKOCTLHO.
Ecnu ncnbiTyeMon XuakocT HeAoCTaTOUHO, TO S4YEUKY NPOMbIBAOT YMCTOW M30MUPYIOLLEN 3TanoHHOW Xua-
KOCTbIO (HanpuMep, rekcaHoM).

2 Hanwueatot (100 £ 0,5) cm® He HaxoOMBLUENCA B 0OpaLLEHUN KUOKOCTU B U3MEPUTENBHYK AYENKY U
3aKpbIBAKOT €€ KPbILIKOMW.

3 3anuckiBatoT 3HaveHue Toka [ Mexay anekTpogamMu B 3anOfHEHHON MCMbITAaTENbHOW S4elike Npu Ha-
npsxkeHun 100 B B TeueHWe BpeMeHU | ¢ NOMOLLELK ocuunnorpada unu nepcoHanbLHoOro KomnsTepa, noa-
KIMOMEHHOTO K NMMKoaMnepmeTpy.

MpumeyaHune — B BonbluMHCTBE criydyaeB goctatodHo HanpsbkeHus 100 B. Bonee BbICOKME 3HAYeHWs Ha-
NPSXKEHWUA MOTYT Bbl3BaTb HEXenaTenbHble U3NYecKkre N XMMUYecKkne NposiBNeHns, KOTOpble MOTYT NPUBECTW K Henpa-
BUMBHOW OLIEHKE 3MeKTpocTaTuYecKol Be3onacHOCTU MWAKOCTM, HO OHW MOTYT ObiTb HEOOXOOMMEI NMPWU UCMLITAHUAX C
apyrumn uenamu. na vamepenna nposoaumocTtn Bonee 1 nC/m moxeT ObiTe goctatodHo Bonee HU3KOTO HanpsKeHns,
Hanpumep 10 B.

4 Ecnu naMepeHHoe 3Ha4YeHWe HanpsKeHWsl CUMbHO CHMKAETCH, M3MepsoT TOK [ nMkoamMnepmMeTpoM,
NOAKMKYEHHBIM K ocuunnorpady unu nepcoHansHoMy KomnbioTepy, B TedeHune 10 c. Ecnu pesynstaT ocTaer-
cA HecTabunbHbLIM UK HeobxogmMmMo Bonee To4HOE 3Ha4YeHne, TO BPEMS M3MEpPEeHNUst yBenudmBeatT 4o (65+5) c.

5 JkcTpanonupyroT sHadeHue Toka [, ans t = 0 no saperncTpupoBaHHOMY psay sHaveHuin [ vnu [ = U/

6 BoluncnstoT nporogumocTs ¢ B C/M no hopmyne

1nCm=10"12C/m=1cu (eQuHKLA NPOBOSUMOCTH).

7 OTy npouedypy NOBTOPAKT 2 pasa.

4.9.5 Kputepumn oueHKH

MpYMEHSAT KPUTEPUN NMPOXOXKAEHUA/HENPOXOMKAEHWUS UCMLITAHUA M3 CTaH4apTa No NpUMEHEHHOMY Me-
TOOy UCMbITaHWA. Ecny cnednansHble KpUTepyy NPOXOXKAEHNA/HENPOXOXKOEHUSA UCTNbITAHWUA HE YCTAHOBMEHDI,
TO pykoBogcTytoTca IEC TS 60079-32-1.

4.9.6 MpoToKon UcnbITaHUA

[MpOoTOKON UCNbITAHUWA JOMKEH CoOepXaTb, MO MeHbLUEn Mepe, CneayroLy MHopMaLKnio:

- HaumMmeHoBaHWe nabopaTopuu, rae ObINK BbIMOMHEHbl M3MEPeHUS;

- 0aTy npoBedeHUs N3MepeHni;

- 3HAYeHnsa Temneparypsbl;

- onucaHue 1 naeHTUdUKaLNOHHLIE AaHHbIe 06pa3LoB;

- cpegHee 3Ha4YeHue NpoBOANMOCTH,

- UBMEPUTEIbHLIN TOK;

- YUCNO BbINOMHEHHbLIX N3MEPEHWNH;

- NOEHTUPUKALUNOHHLIE OaHHbIE MCMOMbL30BaHHbLIX U3MEpPUTENbHbLIX NPUDOPOB;

- 06o3HavYeHue HacTosALLEero cTaHaapTa.

4.10 dnekTpu4yeckasa eMKOCTb

4.10.1 O6LwmMe nonoxeHus

3beratb NpUMEHeHUs U30NMMPOBaHHbIX NMPOBOAHUKOB 3HAYUTENbHOW SNEKTPUYECKON eMKOCTU — OfHO
N3 caMblX BaXHbIX MpaBusl ANeKTpocTaTUKK. [103TOMY BO B3pbIBOOMACHLIX 30HaX AOMYCKAETCA MCNOMb30BaTh
TONbKO HeBonblUWe M30NMPOBaHHbIE NPOBOAALLNE OOLEKTLl HU3KON 3NEeKTPUYecKkon eMKocTU. YTobkl npoee-
pWUTb, YTO 3MEKTPUYEcKas eMKOCTb UCCneayemMoro Npoeoasiero o6bekTa (HanpuMep, MeTannuyeckux BUHTOB
Ha oBonoyke, MeTanIM4YeCcKUX rHe3 pasbeMHbIX KOHTAKTHbIX COeAMHEHWI NepeHocHoro obopynoBaHus) Ha-
XOAWTCA B AONYCTUMbIX Npenenax, Heobxogumo npoBecTy cneaytowee ucnbitaHne. Mpu aTom He TpebyeTcs
NCMNbITbIBATL METANMMYECKMe KOHTaKTHbIE THe3[a W KOHTaKTbl, yCTaHOBMNEeHHble Tak rmyboko B o6onoyke, 4To
paspsabl C HUX NPU NPUBNMXKEHUM K 3a3eMreHHbIM 06beKTamMm HeBO3MOXHbI.
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PesynbraTthl namepenuns Hebonblunx eMkocTel nopagka 3 nd cnenyeTr paccmaTpuBaTh Kak HeHaLex-
Hble, a emkocTen oT 6 0o 10 Nn® — kak MMetoLLMe 3HaYNTENbHYIO NOrpeLllHOCcTbL. Heobxognmo yunTbiBaTh O0-
NOMHUTENbHLIE U3MEPEHUS MEPEHOCMMOro 3apsaaa U/UnuM UCNbITaHUA Ha 3aXXUraHue.

4.10.2 MpuHUMN UCNBITAHUNA

WMcnbiTyemblin 06pasel, NOMeLLaT Ha He3a3eMMeHHYH MeTannuYeckyr NMacTuHy U N3MepuTenem em-
KOCTW M3MEPSAIOT EMKOCTb MEXAY €r0 OTKPbITbIMW MPOBOAALLMMW YACTAMM N METanm4eckon nnacTUHoN.

4.10.3 YcTaHOBKa ANA UCMNbLITaHUNA

N3mepuTenbHOe YCTPOMCTBO COCTOMT M3 He3a3eMSIeHHOW METanMMYyeckon nNnacTuHbl (CONPOTUMBMEHMNE
Ha 3eMM OOMKHO bbITe Bonee 10 TOM), nnoLwaab KOTOPOW 3HAYUTENLHO NMpeBbILLAaeT NNoLwanb UCNbITYeMOoro
obpasua, 1 n3MepuTensl eMKocTu, cnocobHoro Ha yactoTe He MeHee 1000 My namepATs 3HAYEHUA EMKOCTU OT
1 n® go 10 n® ¢ norpewHocTeo MeHee 0,5 nd. Mpunaraemoe HanpspkeHUe OOMKHO ObiTe 0T 1 4o 9 B. OTpu-
LaTenbHbl N3MEepUTEeSNbHbIA BbIBOA COEAWHAKT C MeTannM4yeckon nnactuHoin. CBoBoAHbLIA NONOKUTENBHbIRA
BbIBOA, MCMOML3yeTcs Ana u3aMmepeHust eMkoct. CoeguHUTENbHbIE MPOBOAA AOIMKHbBI ObITh KaK MOXHO KOpOYe
ONs npefoTBpaLLeHMs TOKOB yTedkn. He crnegyeT ncnonb3oBath MeTanmyeckme nnacTuHbl C OKMCITEHHOM MNo-
BEPXHOCTBIO, TAK KaK 3TO MOXET MPUBECTU K NOMYyYeHU0 OLLIMBOYHbLIX pe3ynsTaToBs.

MoxeT noTpeboBaTbCa U3MepuTens eMKOCTU, paboTarlWmnin OoT akkyMmynaTopa, Ana obecneyeHus cra-
OVNbHBLIX NOKazaHui 6e3 3a3eMMsILUX KOHTYPOB.

Opyroe anektpuyeckoe obopygoBaHue, 0COBEHHO NMIOMWHECLEHTHbIE NaMnbl, AOMKHO HaxoguTbes Ha
paccTOsiHMKM He MeHee ABYX MeTpPOB OT McnbiTyemoro obpasua.

4.10.4 UcnbiTyeMbii obpa3sel

VMcnbiTaHne NpoBoAAT Ha NOMHOCTEIO cobpaHHoM obpasue obopynoeaHus. Obpa3sel OOMmKeH ObITh Bbi-
JepKaH B KNMMaTM4Yeckon kamepe He MeHee 24 u npu TemnepaTtype (23 + 2) °C 1 OTHOCUTENBHOW BNAXXHOCTU
(25 £ 5) %.

M punMedyaHune — FeomeprquKMe pasmMepbl U BNaXHOCTb MOTYT BIMUATL Ha 3NEKTPUYECKYH0 eMKOCTb He3a-
3EMNEHHbIX NPOBOAALLINX obwekToB.

4.10.5 MopsAgok npoBedeHWUA UCNbITAHUW ONA NepeaBMKHbIX 06 BHEKTOB

3Ta MeToaMKa npeaHasHavyeHa ONa UcnbiTaHUSA 0ObEKTOB, B KOTOPbLIX reoMeTpudeckas doopma OTKpbI-
ThIX METaNMM4Yecknx YacTen No OTHOLLEHWIO K 3eMIe He yCTaHoBMNeHa. B 3Tom criyyae eMKOCTb MeXay Kaxaon
OTKPbITON METannMYeckor YacTbio UCMbITYyeMoro obpasua n metTannum4eckon NNacTUHOW LOMKHA BbiTh U3Me-
peHa criegywLlum obpasom:

1 O6pasel NnoMeLLaloT Ha MeTannM4eckyto niactuHy. MNpoeogsiwas Yactbe obpasua, Ha KoTopon ByayT
NPOBOAWTLCA M3MEPEHUs, OOMKHa ObiTb M30NMpoBaHa oT NnacTuHbl. Ecnn obpasuy Heobxoguma onopa, ero
YAEPKMUBAIOT B HY>KHOM NONOXKEHUN 3aXKMMaMK, 3rOTOBMNEHHBIMI U3 U30NUPYIOLLLErD MaTeprana, Ho He PYKON.

2 lMonoxeHwne obpasua oomkHO BbiTe TakuM, YTOOLI NoAneXallas N3MepeHno MeTannuyeckas getanb
Haxogunachk BO3MOXHO BNMKe K METaNNMYeckoW NnacTUHe, HO He conpukacanacbh ¢ Hel. OgHaKo ecnn Ha-
py>XHas MeTannuyeckan geTtanb HaxOOWTCHA B 3MNEKTPMYECKOM KOHTaKTe C OPYTMMW BHYTPEHHUMKU MeTannu-
YECKMMM YacTsaMM, TO HeoDXoaMMO M3MepuTb eMKOCTb MpW BCEX MOMOXEeHWsIX ucnbiTyemoro obpasua Ans
rapaHTWuK Toro, 4To BbINO oNpeaeneHo MakcUMarnbHOe 3HaYeHne eMKOCTMW.

Ecnn meTtannuyeckas 4acTb TPYOAHOZOCTYMHA ANA Mo4cOeAUHEHWSA KOHTaKTOB U3MEepUTENsi eMKOCTH,
JOMyCKaeTCH UCMOMNb30BaTh BUHT ANSA €€ YANWHEeHUA U CO3AaHUeA UCNbITaTeNbHOW TOYKU. BUHT gomkeH BbiTh
HeGoNbLUKMM N0 CPAaBHEHWIO C METaNNMYeCcKol YacThbio, U ero aNeKTPUYECKUIA KOHTAKT C APYTMMW BHYTPEHHUMUN
MeTanMyecknMm 4YacTamMmu He JONnycKaeTcs.

Mapas3uTHasa eMKoCTb JormkHa ObiTb CBegeHa K MMHUMYMY. [nsi aToro npoBogsiiue obbekTbl M Teno
YernoBeKa AOMKHbI HaX04MTbCs HAa paccTosHMKM He MeHee 50 cm oT mucneiTyemoro obpasua.

3 MogkniyatoT oTpUUATENBHbIA BbIBOA M3MEPUTENSI EMKOCTU K HE3a3eMITeHHOM MeTannM4yeckon nnacTuHe.

4 YcTaHaBnvBaKT NOMOXUTENbHbLIA BbIBOL M3MEPUTENSA €MKOCTU Ha pacCTosHUKM 3—5 MM OT meTannu-
YECKON UCMbITYEeMOW YacTu U KaK MOXHO fanblue 0T MeTannn4yeckon NnacTuHbl. 3anncbiBarOT 3HAYEHUE 3TON
napasvTHON eMKOCTW B BO3AyXe, OKpYInsAsa A0 uenbix nd.

5 lNpwkacatoTca NoNoXUTEeNbHBIM BEIBOAOM M3MEPUTENS EMKOCTU K MCNbITYEMOW YacTu WM 3anuckiBakT
3Ha4YeHWe eMKOCTW, OKpYrnas 0o uenbix nd.

6 BbluMCMSOT pa3HOCTb 3HAYEHWI, MONYyYeHHbIX Ha aTanax 4 u 5, u 3anvceiBaloT NoNy4YeHHoe 3Ha4YeHVe.

7 TNoBTOpsatoT atanbl 4 — 6 ABa pasa 4nga Kax4oro nofoXeHna UCNbITaHWA.

8 BbluncnatwT cpegHee 3Ha4YeHne eMKOCTH MO TPeM U3MepeHHbIM 3HavYeHuaMm. Ecnn 6ein ncnonb3oBaH
HebonbLUON BUHT Ana obrneryeHnsa u3MepeHui, Kak ykasaHo B 2, ero eMKOCTb JOrKHa BbiTb y4TeHa U Bbl4TeHa
M3 M3MEPEHHOro 3Ha4YeHus.

15

Pa3zpaboTka anekTpoHHON Bepcun - nopTan GostExpert.ru 22/ 37
CrpaHuua nokymeHTa - https://GostExpert.ru/gost/gost-31610.32-2-2016



https://gostexpert.ru?utm_source=pdf&utm_medium=54029
https://gostexpert.ru/gost/gost-31610.32-2-2016?utm_source=pdf&utm_medium=54029&utm_term=page

roCT 31610.32-2—2016

9 BblYMCNEHHbIE 3HAYEHNS eMKOCTU MeHee 3 Nd® fomKkHbl ObiTh 3anucadbl kak < 3 nd,

Ecnu npegnonaraetcs, YTO €MKOCTb M30NMPOBAHHOW MeTannuM4Yeckon 4YacTu MoxeT BbiTh Bonblie no
OTHOLLEHUWIO K APYrMM MeTanmnmMyeckum 4yacTsiM obbekTa, 4emM Mo OTHOLUEHWIO K 3eMIe, TO creayeT NpoBecTU
OOMNOMHUTENbHbIE M3MEPEHUSA Y MOBTOPHO OLIEHWUTL 3TY EMKOCTb.

4.10.6 Mopsapgok NnpoBeAeHUA UCNbITAHUA ONA CTALMOHAPHLIX CMOHTUPOBAHHLIX OB HLEKTOB

3Ta MeToaAMKa npegHasHadeHa Ansa WUCMbITaHUA CMOHTUMPOBAHHbLIX OOBLEKTOB, B KOTOPbLIX reoMeTpuye-
ckasi popmMa MeTanM4yeckMx 4YacTer U paccToAHWEe MO OTHOLIEHUIO K 3eMIne ycTaHoBMneHbl. B aTom cnyyae
eMKOCTb MEXAY KaKOoM OTKPBITOW MEeTanM4yeckon 4acTblo McnbiTyemoro obpasua v 3emnei gofmkHa 6biTb
M3MepeHa Ha cobpaHHOM W3genuu (Hanpumep, MeTannMyYeckue 4acTu BHYTPU 3a3eMIIeHHOro MeTannuye-
CKOro pe3epByapa) B Hanbornee HebnaronpusTHLIX ycrnoBuax. HezazemneHHaa MeTannuMyeckasa nnacTuHa He
TpebyeTcsa. MamepsoT eMKOCTE criefyLlMM obpazom:

1 WamepuTenbHbIA Wy, COeaUHEHHbIN C OTpULATENbHbLIM NONCOM Nprbopa Ans U3MepeHUs EMKOCTH,
COEOUVHSIOT ¢ 3emnei. BTopoi MamepuTenbHbIA LWyn, COEAMHEHHbIN C NMONOXUTeNbHbLIM NoncomM npubopa,
LOMKEH BbITh KAK MOXHO KOpPOYe W JOMKEH HAXOAWUTLCS Ha BO3MOXHO DomnblueM yaaneHun oT Nepeoro yna.

2 BbinonHsawT atansl 4 — 9 npouedypbl UChbITaHWin, npuBeaeHHon B 4.10.5.

4.10.7 Kputepuu oueHKu

MakcumMmansHO onycTUMas anekTpudeckas EMKOCTb 3aBUCUT OT TWUMNa B3pbIBOOMACHOMW 30HbI. Ecnu mak-
cMManbHas onycTUMas eMKOCTb HE yKasaHa B CTaHAapTe Ha AaHHbI MEeTOA UCMbITAHWIA, TO PYKOBOACTBYHOT-
ca IEC TS 60079-32-1.

4.10.8 MpoToKon UCNbITaHUN

[MpoTokon UCNbLITaHWUIA JOMKEH COOQepXaTk, MO MeHbLUEN Mepe, cneayrLLy MHOopMaUnio:

- HauMeHoBaHKWe nNabopaTopuu, rae ObiNY BLINOMHEHBI U3MEPEHNS;

- naTy NnpoBedeHUs1 U3MepPEHUI;

- 3Ha4YeHUs TeMnepaTypbl U1 OTHOCUMTENBHOW BNaXXHOCTH;

- onucaHne U MaeHTUdUKaLUNOHHbIe AaHHble obpasua;

- cpenHee aprudhmMeTUYecKoe 3Ha4YeHne eMKOCTH;

- U3BMEpPUTENBLHOE HaNpsXXeHue,

- U3BMEpPUTENEBHYH YacToTy;

- YACMO BbINOMHEHHbLIX U3MEPEHUR;

- WAEHTUMUKALMOHHbIE JaHHbIe U3MepPUTENbHbLIX NPUBOPOB;

- 0bo3HaYeHWe HacToAlero ctaHaapTa.

4.11 MepeHocHMbIA 3apag,

4.11.1 O6wuMe nonoxeHuUn

B cooteetcTBuM ¢ IEC 60079-0 u IEC TS 60079-32-1 makcumansHasa OonycTuMas nnowas noBepx-
HOCTW M30NUPYIOLLMX MaTepruanoB BO B3pbIBOONACHLIX cpeaax AomkHa ObiTe orpaHmudeHa. OgHako BO MHOTUX
crny4Yasx npyv NPUMEHEHN N3ONMPYIOWKUX MaTepuanos obecneynBaeTcs JOCTATOMHbIN YypOBEHb Ge3onacHo-
CTW, HaNnpMMep Npu NPUMEHEHUN MaTepuanos ¢ BHeAPEHHbLIMU B HUX U BLICTYNAaKOLWMMN Ha MOBEPXHOCTL KO-
POHUPYHOLLUMK OCTPUSIMKU, 0BOMNOYEK C NeYaTHbBIMU KOHTYPamu, a Takke MaTtepuanos ¢ NpobUBHBIM Hanpsxe-
HWEeM BCEro B HECKOIBLKO KMMOBOILT. [103TOMYy cnefyollee UCMbITAHWE HA HAKOMMeHWe 3apana cTaTU4YecKoro
3MNeKTpUYecTBa MOXET ObITb NPOBEAEHO ANSA UCMLITYeMOro obbekTa, Korga TpeboBaHus No orpaHuyeHuo ero
nnowaam NOBEPXHOCTU He MOryT ObiTb BbINOMHEHDI.

B HekoTopbIx crny4asx uchblTaHme cneayeT yKecTountb. Hanpumep, npu oueHke Tpybbl ONs 3anpaBku
JNIErKOBbLIX aBTOMODMMEN NpeanodTUTENbHO N3MepPsiTh 3apsag, co3gaBaeMblil B Tpybe NoToKamMu CUIbHO 3Mek-
TPM3YIOLLMXCA TONNUB B Hanbornee HebnaronpusiTHLIX YCIOBUSAX.

Mpumeyanue 1 — OgHa 13 Hanbonee CUNBHO 3NEKTPUSYIOLLMXCH KUOKOCTEN — TOMYOn TEXHWUYECKOrO Kade-
cTea. [pK aTom Tonyon MpeacTaBnaAeT 3HaYMTErNbHYH NOoXapHY onacHocTb. Moatomy B SAE J1645 [23] BMecTo Hero
NpeanoXeHo WCMoNb30BaTh TEXHWYECKWA rMapoaecynbdypUPOBaHHBIN TSXKEMLIM KEPOCWH C TEMMEpPaTypon KUMNEHUS
145—200 °C n Temnepatypon Benbiwkn 40 °C (Toproeas Mapka: yauT-cnuput, pacteoputens Ctogaapaa ( 8 CLUA) nnu
Testbenzin (B N'epmaHun)).

[Ana ogexabl UCMbiITaHWe MOXET AaTb pesynbTaThl, KoTopble OyaoyT NPOTMBOPEYMTE pesynsraTamM, nony-
YEHHbIM C MOMOLLLbIO APYTUX MPU3HAHHbBIX METOAOB UCNbITAHMA. [103TOMY ofexay 0BbIYHO UCNbITLIBAIOT METO-
OOM 1M3MepeHus ybbiBaHuA 3apsiga B cooTBeTcTBMM € 4.12 unu EN 1149-3.

Mpumevyanune 2— NogpobHas paboTta no atomy Bonpocy onybnukosana komutetom CEN/CENELEC SUCAM
(ookymeHT BT147/DG9292/DC).
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4.11.2 MpyHUMN UCNbLITAHWNA

MakcuManbHbIA 3apag, nepefaBaeMblil MpYM paspse B HauxXyALWX YCNOBWUAX, WHOTAA MCMNOMb3YHT
Kak nokasatenb MakcuManbHOM npeanonaraeMoi NoXapHOoW OnacHOCTW MCKPOBLIX UMW KMCTEBLIX Pa3psnoB
BMECTO MCMbLITAHWIA Ha 3a)KMraHWe BO B3PLIBOOMACHbLIX cpeaax.

4.11.3 YctaHOBKa AnA UcnbiTaHUN

Heobxoaumo cnenywuiee obopyaoBaHue U MaTepuarnbl:

1 CTon wnu TBepabli WKT M3 paccenBaloLLIero maTepuana, Hanpumep 13 HeobpaboTaHHOW ApeBeCHHbI.

n puMmedyaHune 1— I'ipanmbHoe npyuMeHeHne paCCEMBaIOLIJ,eI?] NOBEPXHOCTK CTONA rapaHTUpyeT HakonrnexHue
GonbLuoro 3apsiga Ha Sapﬂ}KBHHOI}'I NoBepPXHOCTKU BCneacrene SquDEKTOB CBA3bIBaHWA 3apsaa. Mocne nogvema 06pa3ua
CO CTOna ero 3apsadbl TEPAKT CBA3b C 3apagamMi NpOTUBOMONOXHOINO 3Haka CTosa, YTo co3gaeT onTuMarlibHble YCIOoBUA
ana BO3HMKHOBEHWA pa3psAaaoB.

2 TkaHwn u3 MatepunanoB, OTCTOAWKMX OpYyr OT Apyra 4OCTaTO4YHO ganeko no MecTy B TpM603H8KTpH‘-Ie-
CKOM pady, u 0OCTaTto4YHO B6onkLworo pa3mepa, 4TOObI NCKMIOYNTE KOHTaKT Mexay MenblTyemMmbiM oGpasuom n
nanbuamn ncnbitatenda B npouecce HatupaHWA, U nepyatka unu ,El,pyl'O!?l npeomMmeTt 13 MArKON HaTypaanoﬂ
KOXMW.

MpnmeyaHus

2 TpuboanekTpuyeckne pagbl cm. B IEC TR 61340-1 [24].

3 Moaoxooswmnmy NONOXUTENLHO 3apsxaloWUMUCs Npyu TpubO3INeKTpMU3aLuM MaTepuanaMmi aBnsTCA, HanpuMep,
MArKas HaTyparnbHas KoXa, BOWNOK U3 OBEYbEN LIEPCTU, NONMamMmugHas nnawesas TkaHb, XNonoK v kowadmi mex. MNoa-
XOOAWNMKN OTPULIATENBHO 3apsiKarWMMNCA Npyu TpBO3NeKTpu3aumMm matepyanamMmm SenalTca, HanpuMep, nonvypera-
HOBbIE U MOMNUATUINEHOBLIE CKaTEPTU.

3 OQMHOYHBIA MeTannUYecKud UronbYaTbliidi SMEeKTPOL MM MHOFOMIONbYaThie 3MeKTPOAb!, MOOKIIOHYeH-
Hble K OTpUUaTensHOMY MOMKCY UCTOYHUKA NTaHWs Beicokoro HanpsxkeHuns (30 — 70 kB nocTosiHHOro Toka)
Ons 3apsiakM KOPOHHBLIM 3apaAaoM.
4 Mwboe obopynoBaHWe 13 NPUBELEHHOTO HWDKE UNU 3KBMBANEHTHOE ANSA U3MEPEHUS MepeHeCceHHOoro
3apsga:
a) OTnonMpoBaHHbIM METanfMYeckuidi ANeKTpog ¢ AuameTpom (25 + 5) MM, CoeaUHEHHbIR C OcUMn-
norpacom ¢ Bxogom 50 Om npu paspelatoilei cnocobHoctn 109 1/c n ¢ nonocoi nponycKaHus
300 MIu, a Takke UMEoLWMIA UMPKYNAPHBIA WYHT 3as3emMneHus ¢ conpotmuenenuem (0,25 + 0,05) Om 1
nonocow nponyckanus 300 MI'y (cm. [25]), unu
b) OTnonupoBaHHLIA MeTannMUYeckuii ANekKTpon AnameTpom (25 + 5) MM, NOOKMNKOYEHHLIR K 3a3eM-
neHHoMy KoHpeHcatopy emkocTeio (100 = 10) H® ¢ napannenbHO MOAKMYEHHBIM PE3UCTOPOM
(15 £ 2) kOm, npun aTom 06a OHW NOAKMKOYEHbI K BXOAY BONLTMETPa, aBTOMaTUHECKM BKITHYAOLLErocs
N yOEepXKMBaloLLEero camoe BbICOKOE 3HadyeHne (cm. [26]) , nnu
c) OTnonMpoBaHHbIN MEeTaNNMUYeCcKNiA aNEKTPoL AnamMeTpoMm (3 £ 1) MM B OTBEPCTMM C IMaaKUMK kpa-
AaMu guameTpom (5 £ 1) MM B CTeHKe 3a3eMIieHHoN nonon cdepebl gnameTpom (25 £ 5) MM, Nogkno-
YEeHHOW K 3a3eMneHHoOMY KoHaeHcaTtopy (100 + 10) H® Ha Bxoge KynoHmeTpa (cMm. [27]).
5 Tnockui Kpyrneii anck u3 NT®3 TonwmHoM meHee 3 MM ¢ NnoLlaab nosepxHocTy 6onee 20 000 Mm2
KakK 3TanoH CUMbHO 3MeKTpuayloleroca matepuana [25]).
4.11.4 UcnbiTyeMbit o6pa3sel
VMcnbiTaHe NpoBOgAT Ha NOMHOCTBIO cobpaHHOM oBpa3sue M3genusa UNK Matepuarne ¢ TakKUMK Xe TeX-
Honorn4yeckumu ceolcTBamu. Obpasel He JoMmKeH npeaBapuTENbHO NoABepraTbcA OPYIMM MCMbITAHUAM Y
MOKET COCTOATb U3 NoBOoro CoMeTaHNA M30NMUPYIOLLKMX, NPOBOSALLNX UMM PacCEeMBalLLINX MaTepuanos.
MpeanoyTUTENLHO UCMLITHIBATL 0Opa3seL, MOMHOCTLH COBPAHHOrO KOHEYHOTo M3Oenus, Tak Kak adpdekT
CBA3bIBAHMA 3apAAO0B, HanNpumep, BCNeACTBME Hanu4yMsi BHYTPEHHUX MPOBOAALLUNX 3N1EMEHTOB, MOXET Cro-
cobcTBOBaThL NPegoTBPALLEHMHO BO3ZHUKHOBEHUS OMAacHbIX pa3psagoB.
O6pa3zel gomkeH bbITh BbiAep:KaH B KNIMMaTU4eCKOW kamepe He MeHee 24 4 npu TemnepaTtype (23+£2)°C
M OTHOCUTENBHOW BNaxHOCTH (25 + 5) %.
[MoBepxHocTh obpasua gomkHa BbITh YMcTast U HenoBpexdeHHas. Tak Kak oT mwoboro pacTBOpUTEns
Ha MOBEPXHOCTWM MOTYT OCTaTbCHA MPOBOASLUME criedbl, Nydlle O4MLLaTh NMOBEPXHOCTb TOMNBKO LUETKOW. 3TO
ocobeHHO BaXHO B TeX crny4asx, Korga noBepxHocTb obpaboTaHa cneumanbHbIMWA aHTUCTaTUYeCKUMU pea-
reHTamu.
OpHako ecrnv Ha NOBEpPXHOCTU BUAHbLI OTNEeYaTKU NanbLUeB UK 3arpsi3HeHne v crneuyanbHbie aHTucTaTu-
YecKue peareHTbl He MPMMEHANNCH, TO UCTBITYeMbI 06pasel ounLLaloT B COOTBETCTBUM C 4.2.4.
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4.11.5 Mopapok npoBeAeHNA UCTNLITAHWUNA

LOomkHbl OblITb MCNBITAHBI BCE W30MMPOBaHHbIE YacTu obpa3sua. Bo Bpems ucnbiTaHWiA nNpoBoasLllme
4YacTu OOMKHbI ObITh 3a38MMEHbl, ECNN 3a3eMNeHne NPeaycMOTPEHOo NPpY NPUMEHEHWN U3OEenus.

WcneiTaHue npoBoaaT cnegyrolmum obpasom:

1 [NpoBepsiOT NPaBUNbHOCTL paboTbl U3MEPUTENBHONW CUCTEMbI, HANPUMEP, C NMOMOLLbI UCMbITATENb-
HbIX uMnynecoB 50 HKN OT cthepuyeckoro anekTpoga Ha BXOAe OTKanMBpOBaHHOrO 3MeKTpoCTaTUYecKoro
BOMbTMETPA C M3BECTHOW BXOAHOW eMkocTbio (Hampumep, 10 nd®) M npu n3BeCTHOM HanpskeHuu (Hanpu-
mMep, 5 kB). B kauecTBe ansTepHaTMBLI NPU O4YEHb KPAaTKOBPEMEHHOM KOHTakTe BaTtapeun 1,5 B (kak npaeuno,
1,65 B) ¢ BX0oOOM KynoHMeTpa (Kak npasuno, ¢ BxogHon emkocTbto 100 nd) gomkHo BbiTh NoNyyYeHo nokasza-
HWe NepeHOCUMMOro 3apsja Ha uHagukatope (kak npaeuno, 165 HKn).

2 [MpoBogAT ucnbiTaHWs ¢ HeckomnbkuMK (oT 3 oo 12) auckamm u3 dproponnacrta (PTFE) n ynoctoBeps-
HOTCA, YTO MONy4YeHo 3Ha4YeHue He meHee 100 HKn.

3 WcnbiTyeMbiil 0bpa3sel HaTUpawT ¢ MaTtepuanom MonoKMTeNbLHOTo KoHLa TpuboanekTprMyeckoro psaga
CO CKOPOCTBI HE MeHee OfHOro ABWXKEHWUS B CEKyHAY, Npunaras cpegHee ycunue (npumepHo 40 H) B Hanpage-
neHun oT ucnelTatens. KMcnbiTyeman NOBEPXHOCTb He JOMKHAa KOHTAaKTUMPOBaThL C ronoin pykon. HatupaHue
ocylecTBRsOT B TeueHue (10 + 1) ¢ 1 3akaHYMBaOT pe3kuM yaapom NpUMeHAeMoro KoHTpTena (maTepuana,
KOTOpPbIM HaTupanu UcnbiTyemblil obpaseLt).

MpumeyvaHns

1 CpenHee ycunve 40 H MOXHO KOHTPONUPOBaTL B3BELLUUBAHUEM.

2 TMoaxoasAwMmMM NONOXUTENBHO 3apsixatoLWrMIcs Npy Tpubo3anekTpUsaumMn marepuanamy ABnNATCA, HanpuMep,
MSArkasi HaTypanbHas Koxa, BOWMOK M3 OBeYbeld LWepcTH, nonmaMuaHas nnawesas TKaHb, XMOMoK U kowwayuin mex. lMoa-
XOAALWMMMK OTPUMUATENBHO 3apsxalowyMMuca npy TpuboanekTpusaunm matepuanamm aBnatTCs, Hanpumep, nonvypeta-
HOBblE 1 MOMNW3TUNEHOBbLIE CKaTEPTU.

4 O6pasey 3axBaTbiBalOT U30NMPOBAHHLIM 32KMMOM, YTOObI NPEAOTBPaTUTL HEXEenaTemnbHble YTEeYKK
3apAgos.

5 OcTopOoXHO NoaHMMAaoT obpasel, Haa CTONOM Ha paccTosiHue He MmeHee 20 cM Takum obpa3om, 4Tobbl
noTepu 3apsiaa 6binyM Kak MOXHO MEHbLUE.

6 He Tepss BpemeHu, paspskaioT obpasel, MeaneHHo nepemellas chepudecknin anekTpon namepu-
TenbHOro obopyaoBaHnA NO HanpaeBneHW K ucneityemMomy obpasuy, noka He npousongeT paspsa. Ocoboe
BHMMaHMe criegyet oOpaTuTb Ha crleayoLlee:

a) HeobxogmMmo paspsikaTb caMble onacHble YacTk obpasua Hanpumep, NOBepPXHOCTW DoNbLIOK Nno-
LWaan 1 Menkve NpoBoAALLne 3NEeMEHTbI.

b) Pa3psigbl npu 3a3opax meHee 2 mm ans noarpynnel 1A, 1 mm ana nogrpynnst [IB v 0,5 mm ana nog-
rpynnel [IC MMerT MeHbLUYy0 BOCNNaMEHSKOLWYK CNocOBHOCTb, YeM MOXKHO MPOrHO3MpPOBaTh MO UX
nepeHoCcUMOoMY 3apsay U3-3a racsawero apdexkTa anekTpogoB.

7 HemenneHHo ygansawT obpasel OT anekTpoaa.

8 CuuTblBAKT NOKasaHWe Ha MHAMKaTope UMM ONpefensT cpedHee 3aperncTpupoBaHHOe 3HaYeHue
TOKa (Kak MpaBuro, ropu3oHTansHas HacTponka 40 Hc/geneHue) n yMHOXaKT ero Ha W3BECTHbIN kanubpo-
BOYHbIA KO3(hPULUMEHT. ECnU perncTpupyoTcs MHOXECTBEHHbIE paspsibl, TO KOHCYNLTUPYKTCA CO chnewlu-
anucTom.

9 lMoBTOPAOT UCMbITaHWE OEBAThL pas.

10 TMoBTOpSAKT 3Tansl 3 — 9 ¢ Marepuanom ¢ OTPULATENBHOTO KOHUA TpUBOaneKkTpuyeckoro paaa.

11 MoeTopstoT atanel 3 — 9 ¢ APYrMM Matepuarnom C MOoNOKMTENbHOro KoHLa TpuboaneKkTpuyecKoro
paga.

12 MoBTopsAOT aTansl 3 — 9 ¢ TPETbUM MaTepuarnom WM yaapawT no obpasuy natb pas rmagkon 4a-
CTbI0 KOXaHOW nepyaTtku (gecsaTts pas).

13 lNpoBepsAtoT, eCThb M B UCMbITYeMOM obpasue 4YacTu U3 M3oNMPYIOLLEero matepuana ¢ NpoBogsaLLen
MPOTUBONOMOXHON CTOPOHOW UMK OH paccenBarOLLMin UNK NpoBogAawmMin. Ecnn ga, To NOBTOPAKT aTansl € 4
no 9, HaTKpas obpasel, XNONKOBOW TKaHbK, 3aTeM NPOJoKalT UCMbITaHWe A0 aTana 16, ecnu HeT, To nepe-
Xo4aT Kk atany 14.

I pumMmevyaHmne — 370 HeobxogMmo onsa Toro, YTodbl rapaHTnpoBaTbk HEBO3MOXHOCTb BO3HUKHOBEHWA pacnpo-
CTPaHAKLWMXCA KUCTEBbIX PA3pA400B, NOBPEXOAoWUX N3MepUTENbHOE oGopy,u,oaaHme.

14 3apsikatoT o6pasel, YCTAHOBUB KOPOHUPYHKLLWIA 3MeKTpoL HEMHOTO BhllLe WCnbiTyeMoro obpasua
W Oenas Kpyrosble OBWXeHMA. KpyroBble OBUXKeHWA He TpebyroTcd, ecrnv MCMonb3yeTcs MHOroUronsYathii
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anekTpofd. Yepes 5 c¢ anektpon ybwpawT noganbwe oT obpasua 6e3 OTKMIYEHWS BbICOKOTO HanpsbKeHWs,
4TOoObI 3apsKeHHbIN obpasey He paspaauncs obpaTHo Ha ocTpue.

15 WcnelTaHve npoformKakoT, BeINOMHASA aTansl 4 — 9.

16 OKOHYaHWEe UCMbITaHWA.

4.11.6 Kputepun oLeHKHU

B npouecce oueHKn MCnonb3yT caMmoe BbICOKOE 3Ha4YeHue, Nofny4eHHoe BCeMU MeTo4amMm 3apsKaHus.

MakcumanbHO JOMYCTUMOE 3Ha4YeHWe 3aBUCUT OT Kracca B3pblBOOMACHOW 30HbI. Ecniv makcumanbHo
OOMNYyCTUMOE 3Ha4YeHue He NpuBedeHOo B cTaHgapTe no AaHHOMY MEeTody WCMbITaHWsA, TO PYKOBOACTBYHOTCH
IEC TS 60079-32-1.

3apskaHue KOPOHHBIM 3MEeKTPOAOM W yaapaMu KOXaHOW NepyaTky — MNpoUecchl CUMBHOW 3rekTpuaa-
LK, CPaBHUMbIE C 3apsbKaHWEM NMpU MaLUWHHOW NPOTUPKe, 060pyd0oBaHUEM 3NEKTPOHHO-UOHHBLIX TEXHOMOIMIA
UMW NOTOKaMW XKMOKOCTEN U ChINy4YMX Marepuanos.

4.11.7 MpoToKon UcnbiTaHUA

[MpoToKON UCMbITAHWIA OOMKEH coaepXaTth, N0 MeHbLUen Mepe, CneayLLy MHopMauuio:

- HaumMeHoBaHWe nabopaTopuu, rae BbiNU BEINONHEHbLl U3MEpPEeHUs;

- 4aTy NpoBedeHnsa NaMepeHui;

- 3Ha4YeHWa TemnepaTypbl 1 OTHOCUTENBHOW BNAXHOCTH;

- onucaHne U NaeHTUUKaLMOHHbIE AaHHble 06pa3Los;

- TUMN UCMONb30BaHHbLIX TKAHEN,

- HanpsXeHne KOpPOHbI;

- MakcMManbHble NoMyYeHHble 3HAaYEeHUS;

- YMCNO BbINOMHEHHbIX N3MEPEeHWUN;

- MaKCUMankeHoe 3Ha4YeHue, Nony4YeHHoe Ansa sTanoHHoro obpasua;

- MAEHTUUKAUNOHHbBIE faHHbIE MCNOMNb30BaHHbIX U3MEPUTENbHLIX NPUOOPOB;

- 0b03HaYeHne HacToALLEero cTaHgapTa.

Ecnu peaynbrathl UCNbITAHUA NPU 3apsSKeHUM KOPOHOW U yaapamu KOXaHOW nep4aTtkol rnokasanu He-
JOMYyCTUMbIE 3HAYEHUA 3apsA0B B UMMYIbCEe, TO UCMLITYeMbll 0OpaseL, He MOXeT UCNONB30BaTLCH TaMm, rae B
npoLeccax NpovM3BoACTBa NPOUCXOAWT Bornee cUnbHOEe 3apsxeHue, Yem Npu py4HOR NpoTUPKE.

4,12 UcnbiTaHne Ha BocnnamMmeHeHue

4.12.1 O6LwmMe nonoxeHUs

[pyroi cnocof oLeHKn BocnnameHsKLen cnocobHOCTY paspsaaoB B HAUXYALINX YCIOBUSAX — 3KCNepu-
MEHTbI C 30HOOM 3aXKMraHuMs ¢ CO3gaHueM onpegeneHHON B3pbiBOONACHOW cpefbl B 30HE Bbl3BaHHbIX pa3psa-
goB. CoOOTBETCTBYIOLWNIA 30H 3aXUraHWs NpeacTaBneH Ha pucyHkax 4 u 5 u onucax B |IEC 61340-4-4.

HonyckaeTca npMMeHeHne 0bopyaOBaHUA, OTNIMYHOINO OT YKa3aHHOTo, eCcni OHO BOCMPOW3BOAUT MpPUWH-
LUNbl UCMBITAHWA U MOXET AaTbk CPaBHWMbIE pe3ynkLTaThl.

[na noaTBepKOEHWS NPaBUITbLHOCTU MOMYYEHHbBIX PE3yNbTaToB peKoMeHOYeTCs NpUMeHATbL Mexnabo-
paTOpHOE CriMYeHue OaHHbIX.

4.12.2 YcTaHOBKa ONA UCNbITAHUA

30HA 3akuranHma B cooTBeTcTBUKU ¢ |EC 61340-4-4 — 31O UWMIUHAP, W3TOTOBIEHHBIA U3 KECTKOro He-
NpoBOAALLEro Marepvana, HanpuMmep, nonvkapboHaTa wnu akpuna ¢ BHyTpeHHuM guameTtpoM (70 £ 5) mm
n anuHon (100 £ 5) MM (pucyHok 4). MaTtepvan 3oH4a JoimKkeH ObiTb 4OCTATOYHOW TOMLWMHBI U MPOYHOCTH,
4TObbI BbIAEPXNBATL NOBTOPAIOLLEECA 3aXuUraHe bes pacTpeckMBaHus, aedopmanum unu apyrux 4edeKkTos.

C ogHOro KoHua unnuHapa, oTAENeHHOro OT LeHTpanbHOM YacTy, NogaeTcs ropioyvni ras. Paamep Bxof-
HOro OTBEPCTUA He MMeeT BOoNbLIOoro 3Ha4YeHusA, HO OH OomkeH BbiTk 4OCTATOYHbIM Ans obecneyYeHuss He-
0bxogumoro pacxofa 6e3 YpeamMepHOro NoBbieHWs AaBneHust. COOTBETCTBYHLLNIA NNamMeracuTene JOMKeH
ObITb YCTAHOBMEH B NMWHMM NO4A4YM ra3a Kak MoXHo bnivxe k obnacTtu 3axuradma. C gpyroro KoHua uunuHgpa
3aKpenneHa MeTannuyeckas nrnacTuHa, KOTopas CIy>XMT OCHOBOW anekTpoaa-paspagHuka (pucyHok 5). B me-
Tannu4eckow NnacTuHEe MpPOCBEprieHbl OTBRepcTUs aunameTtpom (5 + 1) mm, obecneuynBaroLmMe NOCTyNreHue
OLHOPOOHOro NOTOKA rasa Yepes Hee U BOKPYT areKkTpoga-paspsagHuka.

Cdpepudecknin meTannmMy4eckuii anekTpog avameTpom (20 + 5) MM yCTaHOBMEH B LieHTpanbHOM 4acTu
MEeTannMyecKor NnacTWHbl. ONekTpod, MeTannuyeckas nnactuHa M nbon gpyroin MeTannaum4ecknin unu npo-
BOAALLMIA MaTepuan B 30HOE 3aXMraHWs NoaKMnYeHbl K 0OLLER TOYKe 3a3eMNeHnsa Yepe3 COeAUHEHMNE C He-
fonewum conpotueneHunem (MeHee 10 Om). Touka 3azeMneHns JomkHa BbiT OBLLEN TOYKON 3a3eMMeHuUs
KOHCTpyKUunin n obopynoBaHusa. ObLias Touka 3a3eMneHnUst MOXKET BbiTb COeAUHEHA C 3a3EMITEHNEM UCTOUHU-
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ka anekTponuTaHma. CoegnHeHne Mexay anekTpoaoM, MeTannmn4eckon NnacTMHON 1 yCTPOMCTBOM 3a3emMne-
HWA JOMKHO BbiTh JOCTATOYHO HadeXHbIM, YTOObI BbliAepXKMBaTb MexaHW4Yeckne 1 Tennoeble yaapbl. MNepes
npvMeHeHnemM HeobXoAMMO NPOBEPUTL ANEKTPUYECKOEe COedMHEHME Pa3pSAAHOro aNeKTpoaa C 3a3eMNSALLNM
YCTPONCTBOM.

30HA 3axuraHus 3anofiHeH CTeKMAHHbIMKU UK apdopoBLIMK rpaHynaMu guametpom ot 1 Ao 2 mm,
KOTOPble yAepXUBaKTCA TOHKOW METannoTKaHbio UMW CETKON Ha OOHOM M3 KOHLOB OCHOBHOTO uunuHapa. Mpa-
HyMbl CNOCOBCTBYOT CMELLVBAHUIO ra30B U NpeJoTBpaLLatoT NPOCKOK NNaMeHW Yepes 30HA.

Ha umnnungpe yctaHoBneHa perynupyemas Hacagka 13 M3onupyloLlero Matepuana, kotopasi obecnedn-
BaeT pacnpegeneHve rasa Haj paspsafHbIM 9NeKTPoAOM U rnepea HUM, rae NPOUCXOaAT aneKkTpocTatnyeckme
pa3pagbl. inameTp oTBepcTva B Hacagke — (40 £ 5) Mm.

Foproynid ras nony4varoT, CMeLIMBas ITaNoHHbIA ras (YucToTon He MeHee 99,5 % ) c Bozgyxom. Vcnonbeay-
10T BO3ayX, cogepxawun (21,0 + 0,5) % kmcnopoga n (79,0 £ 0,5) % a3oTa. AnnapaTtypa KOHTpOns U CMeLUvBa-
HWA ra3os B TpebyemMow nponopuun obecnevmsaeT Nogady rasa B 30H 3auraHus. NpumeHsiemMble aTanoHHble
rasbl U MX 0O6beMHbIe KOHUEHTpauun1 npueeaeHsl B IEC 60079-7 [28] n B Tabnuue 1 Huxe.

Tabnuua 1— OBbeMHas KOHLEHTpaUWs ra3oB B roploynx CMecsx

oranowirss | COMMwaR US| Mawanen s | Doy mareyns
Bogopon (21+£2)% 0,016 mx lc
3TuneH (7,8 £0,5) % 0,082 mOx 1B
Mponan (5,25 +£0,25) % 0,25 mx A
MetaH (8,3+£0,3) % 0,28 mx |

*Cm. IEC TS 60079-32-1.

MpuvumedvyaHune — B tabnuue 1 npuBeaeHbl CpedHMe 3HAYEHUA KOHLUEHTPaLUMK, KOTOpble COOTBETCTBYHOT ON-
TUManbHOW 3aXXKUraroLlen KOHUEHTpaUuK 3TanoHHbIX rasoB. OHU naeHTUYHel 3HadeHuam B IEC 60079-7 n IEC 60079-11,
HO MOTYT OTNNYaTbLCS OT 3HAYEHWUs ONTUMarbHOW 3aXXUratoLlwen KOHUEeHTPaUMK B TOYKE MUHUMAanNbHOW 3HEepriv 3axura-
Hug cornacHo IEC/TS 60079-32-1. B IEC 60079-1 [29] ucnonb3yoTea Apyrve 3Ha4eHUs KOHLEeHTpauumM, COOTBETCTBYHO-
L1e ONTUMaNbHOMY OABMEHWHO 3aXUraHUsa M ONTUMAaInNbHOW B3PbIBOHENPOHMULAEMOCTH.

KoHTponb Toro, 4To KOHUEHTpaLuns ra3oBor CMeCcU HaxoduTcs B npedenax ykasaHHbIX JOMYCKOB, Ocy-
L EeCTBIAT, HAaNpMMep, € NOMOLLLK ra3oaHanmMsaTtopa B JIMHUKX Nogadn ra3oBon CMeCHu.

Ecnu ucnoneayemas razoBasi CMECb OTNINYAETCH OT CMECH, NpeaycMoTpeHHon B Tabnuue 1, Heobxogu-
MO MPOBEPUTL €€ MUHUMANbHYI 3HEPTMI0 3aXKUraHus no metoauke cornacHo ASTM E582.

B ka4ecTBe UCTOYHMKA rasa yaobHO NpUMeEHsITb ra3oBble BannoHbl, 0AHAaKOo ONYCKaeTCs MCNonb30BaTh
Opyrue UCTOYHKMKK rasza. Npy HeoBXoAMMOCTY MCNONbL3YIOT MONEeKyNApHble ynasnueakwLllne unbsTpbl, 4TObbI
rapaHTMpoBaThL HU3KOe BMarocofepxaHwe rasoB. 3To 0COOEHHO BaxHO, HANpPUMEP, KOraa Bo34yX nogaeTcs
HernocpeacTBEHHO M3 KOMMpeccopa.

Mogady raza KOHTPOMUPYIOT W PErynupyroT ¢ MOMOLLLI pacxogoMepoB U knanaHoB. OBWui pacxon
BCEX ra3os, NOCTYNaKLLMX Yepes 30H 3axuraHus, gomkeH buite (0,21 + 0,04) nic.

YTtobBbl NpekpaTtMTb Nogadvy rasoBOM CMECU Mocne 3a)XuraHus, ucnonb3yercs 6bicTpo cpabaTbiBaloLL i
oTce4HbIn knanaH. OTCeYHbIN KnanaH fOoMmKeH OCTaHOBWTbL TOMbKO nogadvy CMeCcK, OCTaBnAs NpUTOK BO34yxa,
obecnevymnBaoLLEroO CYLUKY 30HAaA 3a)KUraHusi Nocne Toro, Kak BCMbILUKa NpoM3oLwna. TUn u MecToHaxoXaeHue
OTCEeYHOro KnanaHa BbIbupaloT B 3aBUCUMOCTH OT KOHKPETHOW KOHCTPYKLMK BCero obopyaoBaHus.

4.12.3 Mopsagok NnpoBeAeHUA UCNbITAaHUNA

Mpw UCNBITAHUM HA 3aXKUTaHWe 30H[, 3aXKMraHKs, B KOTOPOM obecrnedeH NPoTOK UCMbITaTeNbHOR ropoyei
cMecw, chnuKatoT c UcnbITyeMmbiM 0ObeKTOM. McnbiTaHns NpoBOAAT MO MeToduke, onucaHHoi 4.11.5, nocne-
JoBaTenbHO aTanbl 2—16, 3a MCKIMIYEeHNEeM TOro, YTO YUCMNO LUMKINOB UCNBITAHWUIA AOMKHO BbiTh, MO MEHbLUER
Mepe, YOBOEHO ANs KOMMeHcauuy ctatucTudeckoro pasbpoca.

4.12.4 KpuTtepuu oueHKHU

Jltoboe Bo3HMKLIEE 3aKUraHue cnedyeT paccmaTpuBaTh Kak 060CHOBaHVE ANnd 3akmnioyeHua o Heaony-
CTUMOCTU NPUMEHEHWS OAHHOMO W3Oenus B cpede COOTBETCTBYHOLLEN PYNbl B3PbIBOONACHOCTH.
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1 — paspsgHbli 3nekTpopn; 2 — perynupyemas Hacagaka
M3 u3onupyolero marepuana (nonukapboHaTHoro wnu
aKpunoBeoro); 3 — UWNUHAP W3 W30NWPYIOLLEro matepu-
ana (nonuvkap6oHaTHOro WNW akpunosoro); 4 — nepdo- - -
pupoBaHHas MeTannuMyeckas nnactvHa (HOMWHanbHas
TonwuHa — 2 Mm); 5 — ToHKaa MeTannuyeckas cetka (Ha-
npumep, Megxas); 6 — rpaHynsl (Hanpumep, CTEKMAHHbIE
wnu capcpoposble) gnametTpom 1—2 Mm; 7 — HagexHoe
coefiuHeHue ¢ 3emnen; 8 — yCTPOWCTBO 3a3eMneHns; 9 —
BXOOHOE OTBEPCTHE [ANK B3PbIBOONACHOW CMEeCcK
PucyHok 4 — 3oHp 3axuraHms
- -
H| H
| o
™ ©
1 — pvametp oteepctiid — (5 £ 1) mMm;
2 — MOHTaXHOEe OTBepCcTMe ANns paspsi-
HOrO 3neKTpoaa; 3 — BUHT ANs KpenneHnsa
NNacTWHbI K KOPMYCy 30HAA 3aXuraHus
PucyHok 5 — lMNMepdopupoBaHHasn
nnacTuHa 3oH4a 3aXKuraHus
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3apskeHne KOPOHOW M HaxMecTbiBAaHWEM KOXaHOW MepyaTkon — MpoLecchl, CPaBHUMbIE C 3apsXeHK-
eM Npyv MallMHHOM TpeHuK, B 060pyqoBaHNN 3NEKTPOHHO-MOHHbLIX TEXHOMOMMIA UMW NMPU 3apPSKEHWUM MOTOKOM
XUOKOCTW UMK Chifyvyero matepuana.

4.12.5 MpoToKon UCNbITaHUNA

MpoTokon UCNbITaHUA JOMKEH BKMYATh B cebA, Mo MeHbLUEn Mepe, CrneayrLyo UHQopMauuno:

- HaMMeHoBaHue nabopaTopwuu, rae Obiny BbINOMHEHb! U3MEPEHUS;

- AaTy npoBedeHus U3MepeHun;

- 3HA4YEeHUA TeMneparypbl 1 OTHOCUTENBHOW BNaXXHOCTH;

- onMcaHue 1 naeHTUUKaUNoHHbIe AaHHbIe 06pa3LUoB;

- TN UCMNOMNbL30BaHHbIX TKaHEeH;

- HanpskKeHWe KOPOHHOIo pa3psaaa;

- UCMOMb30BaHHbIE 3TANOHHbIE rasbl (KOHLEHTPaLWsA U MUHUManbHas SHEPrns 3aXKUraHus);

- peaynbTaThl UCMbITAHWA Ha 3aXXUraHue;

- YMCMO Crny4Yaee OTCYTCTBUS 3aXMUraHns,

- MPOW30LUIIO MK 3aXUraHue Npu UCNbITaHUW 3TanoHHoro obpasya;

- NOEHTU(UKALNOHHbLIE AaHHbIE UCMOMNMb30BAHHLIX U3MEPUTENBHLIX NPUBOpPOB;

- 0603HaYeHue HacTosILLEero cTaHaapTa.

4.13 U3mepeHue ybbiBaHMA 3apaga

4.13.1 O6wme nonoxeHus
Opyroi cnocob oueHKKM 3apsikaeMocTW Marepuwana, npegnoyTUTeNbHLIA ANS cneunansHOR 3alUTHON
oaexakbl, — uamepeHue ybbiBaHuA 3apsaa cornacHo |IEC 61340-2-1.

MpumevyaHue — B EBpone onsa MamepeHus yObiBaHWA ANEKTPOCTATUYECKOro 3apsaaa co cneuuansHom 3atnT-
HOW ofexadbl ucnonb3yerca metod cornacHo EN 1149-3.

4.13.2 MpUHUMN UCNbITAaHUNA

MaTtepuan 3apsaxarT KOPOHHbLIM pa3psioM U B 3alaHHOM WHTepBare uamepuTenem rnorns perucTpupy-
10T NajeHne 3KBMBANeHTHOro 3apsily Hanpsi}eHUsl Ha ero NoBepPXHOCTH.

4.13.3 YcTaHOBKa OnsA UcNbITaHUA

Mpumep ycTaHOBKM NoKasaH Ha pucyHke 6. McnbiTyemasa obnacte HaHeceHWs U M3MepeHUst HaHeceH-
HOro 3apsifa fomkHa 6biTb guameTtpomM (50 + 1) MM UM 3KBMBANEHTHOW KBa3ukBagpaTHow nnowaaun. Bee
KOPOHUPYIOLLME 3NeKTpoabl YCTaHOBMEHL! B Kpyre avametpoM 10 MM Ha MOABMXHOW nnactvHe Ha 10 MM
Bbllle LeHTpa ucnbiTyemon obnactu. Kpyrnoe oTeepcTue uamepuTens rnons SOMKHO ObiTb Ha 25 MM Bhille
LeHTpa ucnbiTtyemol obnacTtu. Korga nnactvHa ¢ KOPOHUPYOLWMMU OCTPUAMK ByaeT NONMHOCTBI0 OTOABUHYTA,
ucnelTyemas obnacte JOMKHa YeTKO MPOEKTUPOBATLCA Ha anepTypy YYBCTBMTENbLHOCTU M3MepUTENs Nons.

MamepuTenb nonsa AomKkeH BbiTb NPUBOPOM 3aBOACKOTO M3rOTOBMEHUS, CNOCOBHBIM U3MEPAThL NOBEpX-
HOCTHOE HanpskeHue ¢ TOYHOCTLI0 + 5 B OT HUkHero npegena MaMepaemMoro NOBEpPXHOCTHOTO HaMNpsKeHUs.
BrictpogeicTeue nameputens (o1 10 % 0o 90 %) gomkHO BbITh HE MEHee O4HOW OeCATON OT CamMoro KpOTKOTO
nepuoaa BpeMeHu pacceunBaHusa 3apsaga. CtabunbHOCTL HyNa OOMKHa NO3BONATE U3MEPSTh NMOBEPXHOCTHOE
HanpsKeHWe C yKa3aHHOW TOMHOCTbIO B TEYEHME CaMbiX ANUTENbHbIX M3MepPsieEMbIX NepUoLoB BpeMeHW ybbl-
BaHusa 3apsaga. OcrtatoyHaa NoHU3aUms B U3MepUTenbHOM KaMepe AomkHa bbiTe MmeHee 10 B, uto MoxeT ObiTb
OLIEHEHO C MOMOLLbH MNOMHOCTLIO NPOBOAALLEA oaeXabl.

[Ons obecnedyeHnss BO3MOXHOCTY 3aMuUCK yTeUKN 3apsiia u3aMepuTens Nons OOMKeH ObiTb coefuHEH C
nepcoHanbHbIM KOMALITEPOM UMK ocuunnorpadom.

Mpumevanune — Bbonee nogpobHana nHopmauus ob aToMm MeToae U3MEHEHUSA U YepTexn Heobxoanmoro obo-
pyooBaHua npueedeHsl B IEC 61340-2-1.

4.13.4 UcnbiTyembin obpasey,

B kauecTee 0bpa3ua, Kak Npaeuno, UCNonb3yT MaTepuan ogexabl ouameTpoM He meHee 60 mm. Ero
OCTOPOXHO O4YMLLAKT OT MbIfIA LLETKOW WM MPOOYBKOW YUCTHIM BO3AYXOM. [lOMOMHUTENbHYID OYMCTKY OCY-
LLLeCTBNAT, TONbKO eCri 3TO NpeaBapuTenbHO COrMacoBaHO MeXay 3aka3yMKoM W ucnbiTatenbHon nabopa-
Topuein. OOHaKo Hemnb3a UCMbIThIBaTb COBEPLUEHHO 3arpA3HEHHbIe YacTu.

Mpn KOHAWLWOHNPOBaHWK 06pa3La 1 BO BpeMs UCTIbITaHWIA TeMMepaTypa oKpyXatowen cpedbl A0MKHa
ObiTh (23 £ 2) °C, a oTHOCHTENbHaA BNaXHoCcTb — (25 + 5) %. Bpems KOHOWLMOHUPOBaHWA nepen UchbiTaHu-
eM JOMKHO OblTe HEe MeHee 48 4, unu Lpyroe, CoOrnacoBaHHOEe MEXAY 3aKa34MKoM W UcnbiTaTensHol nabopa-
TOopUeEn.
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1 — KOPOHWpYKLME 3MNEKTPOALI, YCTAHOBMNEHHbIE B Kpyre auwamerpom 10 mm; 2 — anepTtypa wamepuTens nons; 3 — nNoaBwkHas

nnacTyHa: M30MMPYIOLas NAACTUHA ANA MOHTaKA KOPOHUPYIOLLMX 3MEKTPOAOB (CONPOTUBNEHUE yTeuke Ha 3emnio > 1014 Om), sepxHas

3a3eMMeHHasn NnNacTuHa: 4N SKpaHMpPoBaHMA M3MepuTens nons; 4 — 3azeMneHHbIl kopnyc; 5 — obpasel; 6 — OTKMAHOE 3KpaHupyoLwee
OHo

25

> 25

MpumeyaHune — Bce paamepbl HOMUHAMBHBIE.

PucyHok 6 — lNpymMep ycTporcTBa Ansa uamepeHuns yobiBaHUA 3apaga

4.13.5 Mopagok npoBeAeHUA UCNLITAHUNA

MNopspok npoBeoeHUs UCMbITAHWW CIIEAYoLWUiA:

1 OBpasey maTepuana ofexabl 3aKpennsioT B UCMbITATENBHOM YCTPONCTBE.

2 BbigBuratoT NnNacTyvHY C KOPOHUPYHOLLMMK 3reKkTpogamMu B paboyee NonoxeHue U aKpaHUpyT name-
putenke nong. MNofdawT oTpyuatensHoe HanpsbkeHe oT 5 go 10 kB Ha kKopoHupyloLWw e anekTpodbl B TeYeHue
(1+£0;8)¢e

3 YpansawT nnacTuHy TakuMm obpazom, 4Tobbl M3MepuTenemM nomnsi MOXHO Oblo M3MEpPUTL NOTeHuuan
Ha NoOBepXHOCTK UcnbiTyemoro obpasua.

4 WamepstoT yObiBaHWe 3apsfa OT MepBoHaYanbHOMo YPOBHS A0 COMMacOBaHHOIO HU3KOIO YPOBHS Ha-
NPsKEHWS.

5 3OTtanbl 2—5 NOBTOPSAOT ABA pasa Npu pasnu4HbiX NOMOXeHUAX.

6 lNoBTopsitoT aTanbl 1 — 6 NpW NONOXUTENBHOW NONSAPHOCTH.

4.13.6 KpuTepuu oueHKH

[Mpuemnemoe Bpems ybbiBaHWS 3apsga 3aBUCUT OT NMPUMEHEHHbLIX METOOOB 3apsKeHWs ANs JaHHOro
npumMeHeHus. [na pydHbIX MNpoUEcCOoB, NPWU KOTOPLIX 3apsieHWe 3aBUCUT OT YenoBeKa, Kak npasuno, npu-
eMmnemo BpeMs ybeiBaHus 3apsga ¢ 1000 go 100 B, pasHoe 1—2 c. Ecnn 3apsgHble TOKW Bbille, TO MOXKET
cynTaTbes npuemnembivM 6ornee KopoTkoe Bpems ybbiBaHWs 3apsga.

4.13.7 MNMpoTokon UCNbITaHUN

[MpoToKonN UcnbITaHUIA OOMKEeH cogepXaTth, MO MeHbLUel Mepe, CnefyoLLyo MHopMaLuuio:

- HaumeHoBaHue nabopatopun, rae BblNn BeINONHEHbI NU3MEPEHMS;

- faTy NpoBedeHnsa NaMepeHui;

- 3HauYeHWs TemnepaTypbl U OTHOCUTENBHOW BNAXHOCTK;

- onucaHve U nOeHTUUKaLMOHHbIe gaHHbIe obpasua;

- pe3ynbTaTbl NCMbITAHWUN;

- HanpsXeHWe KOPOHHOro paspsaaa;

- BpeM4 3apaxeHus;

- WOBHTUOUKALUMOHHBIE AAaHHbIE MCMOMNb30BaHHbLIX M3MEPUTENbHLIX NPNBOPOB;

- 0603Ha4YeHne HaCcTOALLEero cTaHgapTa.
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4.14 Mpo6GuBHOE HaNpsAXeHue

4.14.1 OBwMe NonoxeHun

JnekTpyvyeckoe NpobMBHOE HaMpsKeHWE WM3MEPSOT KpaTKOBPEMEHHbIM WchbiTaHueM (npu ObiCTpoM
pocTe HanpsikeHus) cornacHo |IEC 60243-1 1 ¢ y4eToM OONOMHUTENbHbIX TpeboBaHMin Mo UCMBITAHWKD Ha No-
CTOSAHHOM HanpsikeHun cornacHo IEC 60243-2.

4.14.2 NMpUHUMN UCNBITAHUNA

McneiTyembin 0Bpasel nomeLllawnT Mexay ABYMSA MeTannnyeckuMmm anektpogamu. MNogarT HanpskeHue
NMOCTOAHHOTO TOKA W YBENUYMUBAKT €ro A0 HacTynneHus npobos.

4.14.3 YcTaHOBKa ANA UCNbLITaHUNA

Obpaszel B hopme NAACTMHLI, AMCKa M MCTa NOMELLAoT MeXay ABYMSA MeTann4yeckummn UWnHapamMu.
CornacHo |IEC 60243-1 nepBbii yunuHap grametpoM (25 + 1) Mm 1 BeicoToM (25 £ 1) Mm gaBuT Ha obpasey
maccon 1 kr. Bropon unnuHap nmeet gnameTp (75 = 1) mm n BbicoTy (10 £ 1) mm (pucyHok 7). Kpas metan-
NUYECKUX LUUMUHAPOB OOIMKHbLI ObITh 3aKpYrMeHHbBIMU C NOMNOXUTENbHBIM paguycoM KpuBuaHbl (3 = 0,2) mm,
4yTOObI UCKMHYUTE KOpPOHUpoBaHue. [ns obpa3uos B BMAE LUMAHIOB (PyKaBOB) Marnoro guamMerpa B Kade-
CTBE 3MEeKTPOLAOR MCMONL3YT MeTannuYeckuidi NpyT, NMOTHO KOHTAKTUPYHOLWMIA C BHYTPEHHEN NOBEPXHOCTHLID
WwnaHra (pykaea), 1 MeTannuyeckyt donksry B BUAe NeHTsl C BHELWHEN CTOPOHLI obpasua.

25
6

+-

R3

N

N

= 25

R3 ad

=
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>
1
A A

275

1— meTann; 2 — gepxarens anekTpoda

=15 |5

PwcyHok 7 — OnekTpodbl 4ns naMepeHust HanpshkeHna npoboa nMcToB

OneKkTpoabl NOAKMNHatoT K reHepaTopy NOCTOSAHHOIO TOKa BbICOKOIO HanpsiKeHWsl ¢ OTKannbpoBaHHbIMM
WMHOVKaTOpaMu HanpsxeHus v Toka. [Inst obbIMHON 3reKTPoCTaTUYeCcKoM NPakTUKKM 40CTAaTOYHO MaKcuManbHo-
ro Hanpsekenuns 20 KB. OgHako Ana ucnbiTaHusa Tpy6 HeobdXxodAnMo MakcumanbHoe HanpsxkeHne 120 kB.

4.14.4 Mopsapgok NpoBedeHUA UCNbITAHUIA

MeToguka ucnblTaHUi criegyroLlas:

1 OBpasubl BeigepxunBatoT npy Temnepartype (23 + 2) °C v oTHoCUTENbHORM BnaxHocTh (25 = 5) %, ecnu
He cornacoBaHbl UHbIE YCIOBUS.

2 Obpasey NOMELLAT MEXOY ANEeKTpoaamMmn B TEX Ke YCITOBUSAX.

3 lMNopatoT HanpsikeHWe NOCTOSIHHOIO TOKa MeXy arnekTpogaMu 1 MeaneHHo yBenudusatoT ero ot 0 B.
[Mpwn 3Ha4YeHuax HanpskeHus 0o 6 KB goctaTodHas ckopocTb HapacTaHust HanpsikeHusa 100 B/c, npu Gonee
BbICOKMX 3HAaYeHUAX HanpsKeHWs CKOpOCTb HapacTaHus HanpsxeHus yeenvdmsatoT o 300 B/c.

4 Bo Bpem# 3TOro npouecca HenpepbiBHO KOHTPOMWPYIOT TOK.
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5 lNMpekpawatoT UcnbiTaHKue U OenarT 3anucb 3HAYeHWA HaMpsKeHWUsA, NPM KOTOPOM MM MPOW30LUIO
ObicTpOe yBENMYEeHWe TOKa, 4YaCTO BMECTe C Pe3KUM 3BYKOM W MOsIBNeHneM AbiMa, WK korga AOCTUIHYTO Co-
rmacoBaHHOe BepxHee npegernbHoe 3HadyeHusa HabnogaeMoro Toka.

6 Ecnu BbIXOQHOW TOK MCTOMHMKA MUTaHUA NOCTOSIHHONO TOKa JOCcTUrHeT 1 MA 0O TOro, Kak HanpsiKeHne
3MNeKTpoLa OOCTUTHET 3HadeHus 4 kB (6 kKB ons TkaHel), cunTaloT, UTo UCMbITYEMbIA MaTepmnan UMeeT gocTa-
TOYHO HU3KOE 3Ha4YeHUe HanpskeHus npobos.

MpumedyaHune — bonee nogpobHas MHpopmauusa ob aTon MeToauke namepeHus npueedeHa B IEC 60243-1 u
IEC 60243-2.

4.14.5 KpuTepuu oUeHKH

MakcMMansHO JOMyCTMMOE 3Ha4YeHWe 3aBUCMT OT Tuna B3pPbIBOOMNACHOW 30HbLI W MPUBEOEHO B
IEC TS 60079-32-1.

4.14.6 MpoTokon UcNbITaHUA

MpoTokoN UCTLITAHWIA AOMMKEH BKMHOYaTE CNeayolyo MHopMaLUmio:

- HaumeHoBaHve nabopaTopun, roe BbinK BbINOMHEHBI U3MEPEHNS;

- faTy npoBefeHuns N3MepPeHIiA;

- 3Ha4YeHnsi TemnepaTypbl M1 OTHOCUTENBHOWM BAAXKHOCTH;

- onucaHve 1 oeHTUUKaLWOHHbIE AaHHble 06pa3uLoB;

- cpegHee apudmMeTUYecKoe 3HaYeHne HanpskeHus npobos unu 4ocTiwkeHne npenena 1 MA, B 3aencu-
MOCTW OT TOTQ, YTO MPUMEHUMO B JAHHOM Cly4ae;

- UOEHTUMDMKALMOHHBIE AaHHbIE UCMONb30BAHHbIX U3MEPUTENbHLIX NPUBOPOE;

- 0603Ha4YeHMe HaCTOALLErD CTaHhapTa.
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Mpunoxenue OA
(cnpaBo4Hoe)

CBegeHMA 0 COOTBETCTBUM CChINOYHbIX MeXOyHapoaHbIX CTaHOapPTOB
MeXrocygapcTtBeHHbIM CTaHOapTaMm

Tabnuuya QJA1

OBo3Ha4YeHNe CCbINOYHOro CreneHb ObosHa4eHre 1 HaMMeHOBaHUE COOTBETCTBYIOLLEro
MEXAYHAPOAHOTO cTaHgapTa COOTBETCTBUA MEXKIOCYAapCTBEHHOIO CTaHaapTa

IEC 60079-0 MOD FOCT 31610.0—2014(IEC 60079-0:2011) «BspeiBoonacHble
cpenbl. Hacte 0. O6wue TpeboBaHuay

IEC TS 60079-32-1 IDT MOCT 31610.32-1—2015/ IEC/TS 60079-32-1:2013 «B3peiso-
onacHele cpegpbl. Yactb 32-1. BnekTpocTtatuka. OnacHele Npo-
sABnexHns. Pykosogcteo»

IEC 60093 - *

IEC 60243-1 — *

IEC 60243-2 — %

IEC 60247 — *

IEC 61241-2-2 — *

IEC 61340-2-1 — *

IEC 61340-2-3 — *

IEC 61340-4-4 — %

ISO 14309 — =

ASTM E582 — *

EN 1081 — *

EN 1149-3 — *

* COOTBETCTBYHLLMIA MEXIOCYAAPCTBEHHBLIN CTaHAapT OTCYTCTBYET. [Jo ero NpUHATUS PeKOMeHyeTcsl UCMosb-
30BaTb NEPEBO[ Ha PYCCKWIA A3bIK JaHHOro MexayHapoaHoro ctaHgapta. OduumansHbeii Nepeeod 4aHHOTO MeXayHa-
pofHoro craHgapTa HaxoauTesa B PeaepansHoM MHAOpPMaLMOHHOM (DOHOE TEXHMYECKMX PErnaMeHToB U CTaHOapTOoB.

NMpumeyvyaHune — B HacToAWweln Tabnvue UCNonb3oBaHbl creayrolime yernoBHele 06o3HayeHns cTeneHn co-
OTBETCTBMA CTaHOapPTOB:

- IDT — noeHTUYHbIE CTaHAAPThI;

- MOD — moguduumMpoBaHHble CTaHOapThl.
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Knwoveekle crnosa: GJ'IQKTPOCTETW-IECKMF‘I paspAan, yoenbHaa npoBogrMMOCTb, CONPOTUBIIEHUE YTEYKWU, NMOBEPX-
HOCTHOE CONpOTUBIEHWe, yaernbHOEe NOBEPXHOCTHOE CONpPOTUBIIEHWe, yaenbHoe obbeMHoe conpoTueneHne,
METOAbI NCNbITAHWUIA
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