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MNpepncnosune

1 MNOArOTOBJ/IEH 3akpbiTbiM axkuMOHepHbIM 06LWwecTBOM «Hay4yHO-Npou3BOACTBEHHAsA upmMa
«[unonb» (3A0 «Hay4Ho-npoun3BoAcTBEHHas upma «[Mnosnb») Ha OCHOBE COGCTBEHHOIO ayTEHTUYHOrO
nepesoja craHgapTta, ykasaHHOro B nyHkre 4

2 BHECEH TexHunyeckum KoMUTETOM MO cTaHgapTusaummn TK 072 «3nekrpoctatnka»

3 YTBEP)XOEH W BBEAEH B ,£l,El7|CTBVIE Mpvka3om ®efepanbHOro areHTCTBa Mo TEXHUYECKOMY
perynvposaHuio n metposaoruv ot 11 mioHa 2014 r. No 618-cT

4 HacTtosAwwii cTaHfapT ABASeTcs MOAUMUUMPOBAHHLIM MO OTHOLIEHU K MeXAyHapogHoOMY
ctaHgapty M3K 61340-1:2012 «3nektpocTatnka. Yactb 1. DnekTpoctatuyeckue ABNeHUA. TpuHLmMnbl U
nsmepeHusa» (IEC 61340-1:2012 «Electrostatics - Part 1: Electrostatic phenomena - Principles and
measurements»).

Mpy aToM gonofHuTeNbHbIe cnosa (dhpasbl, NokasaTenu, CCblsIKM) BKIIOYEHHbIE B TEKCT cTaHAapTa ¢
y4yeToM noTpebHoCcTeil 3KoHOMUKM Poccuiickoii ®epepauny M ocobeHHocTeli poccuiickoli HalMoHasIbHOA
cTaHAapTu3auun BblfesieHbl B TEKCTE KypCUBOM.

CBefleHna 0 COOTBETCTBMM CCbUIOYHbIX HaLMOHa/IbHbIX CTaHAapTOB MeXAyHapoAHbIM CTaHgapTam,
MCMNOJIb30BaHHbIM B KayecTBe CCbIIOYHbIX B MNPUMEHEHHOM MeXJyHapoAHOM cTaHfapTe npuBefieHbl B
[ONOSTHATENBHOM MPUAOXeHun A

5 BBEJEH BINEPBbIE

MpaBvna npuMeHeHUs HacTosLWero craHgapTa ycTaHoBneHbl B TOCT P 1.0—2012 (pa3gen 8).
NHdopmaums 06 n3MeHeHUsaX K HacTosleMy cTaHaapTy nybnnkyeTca B eXerogHom (Mo cocTosHuio Ha 1
AHBapsA Tekyllero roga) MHOPMAUMOHHOM YkasaTene kKHauvoHanbHble CTaHAapTbi». a ouuMaIbHbIi
TeKCT W3MEeHeHWiA W nonpaBOK — B E€XeMeCAyHOM OpMauMoHHOM Yyka3aTene KHaumoHanbHble
cTaHfapTbi» B cnyyas nepecmoTpa (3aMeHbl) UM OTMEHbI HACTOALLIEr0 CTaHjapTa CooTBEeTCTBYoLLee
yBefoMneHve 6yaeT ony6/MKOBaHO B GnkaiilLueM BbINyCke eXeMecs4YHOro MHGOPMauMOHHOIO ykasaTens
«HauuoHanbHble cTaHgapThi». CoOTBETCTBYOLWAA MHopMaLuys, yBeJoOM/IeHNe U TEKCThl pa3MeLlaioTcs
TaKke B WH(OPMaLMOHHON cucTeme O6Wero Mnoib3oBaHWA — Ha odumumanbHOM caliTe ®efepasibHOro
areHTCTBa N0 TEXHNYECKOMY PEryMpoBaHnio 1 MeTPONorMn B ceTu IHTepHeT (gost.ru)
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BeepneHue

CraTnyeckoe 3/1€KTpUYecTBO M3BECTHO 6osiee 2500 NeT. HO A0 HeJaBHEro BPeMEHU ero B/nsHMe Ha
YyenioBeveckyt [esTe/IbHOCTb OblI0 He3HauuTeNbHbIM. B npowsiom CcTonetun npupoga CTaTU4eckoro
3/iekTpyyecTBa crtana 605ee MNOHATHOW W MosSBMAACb BO3MOXHOCTb ONMWCaTb MPUHLMMbLI pasfeneHnus un
HakonneHve 3apafoB. HecMOTps Ha 3T0. M3-3a MHOXECTBa B3aWMHO B/IMAKOLWMX (hakTOPOB TPYAHO B TOWA
WM WHOW cuTyaumn npeaguaeTb MNOMSIPHOCTb U BEMUMHY BO3HMKAlOLWMX 3apsigoB. Bo  MHorom
3/1eKTpOCTaThKa BCE €eLle OCTAeTCA «YEpPHOW mMarueli», a He HayKoM.

Pa3BuTne coOBpPeMEeHHbIX MaTepuasioB, OCOGEHHO MOAMMEepoB, W WX MaccoBOe MPUMEHEHUE B
pa3HoobpasHbiX 06/1acTaX: AN MOKPLITUS NOMIOB, OTAENKN NOMELLEHUN, N3roTOBNEHUSA Mebenun, ofexabl u
NPOAYKUUM TEXHUYECKOTO NPUMEHEHUs, cenano cTaTuyeckoe 3NeKTPUYECTBO NMOBCEMECTHLIM ABieHneM. B
psge oTpacneli MPOMbIWAEHHOCTW, CBA3a@HHbIX, HanpuMep, C MNPOU3BOACTBOM 3/IEKTPOHUKM WAN €
npoBefieHeM nNpOLEeccoB, B KOTOPbIX ObpallalTcA OrHeonacHble Mmartepuasibl, HenpefHamMepeHHble 1
HeBMAVMble paspsifbl CTATUYECKOrO 3/1eKTpUYecTsa MNPUBOAAT K MOSIBNIEHWIO 6paka, yTpate HafexHoOCTu
npou3BOAMMOK  NPOAYKUWMM, BO3HWKHOBEHWIO MNOXapoB W  B3pbiBOB. B  noBcefHEBHON  XM3HK
3/1eKTpOCTaTUYECKNIA LIOK A1 NepcoHana ctan asneHneM 6aHanibHbiM. OTO NpMBEIO K BO3pacTaioLiei
noTpebHOCTV NO3HaTb TakMe SBIEHUS, U BbIABUTbL MaTepuanbl, 06opyAoBaHMe U Mepbl, NpegoTepaLiatLlne
UM OorpaHuuymBalolliie onacHble U HexesnaTesibHble MPOSB/IeHUA CTaTUY4ecKoro 3fnekTpuyecTsa B
XU3HeAEeATeNbHOCTY YesioBeKa.

B HacTosALWem cTaHAapTe NpeAcTaB/eH KpaTkuii 0630p BOMPOCOB, CBA3A@HHbIX C 3/1EKTPOCTaTHKOM,
Jalownii  nonb3oBaTensam nNpeAcTaBfieHnss O 3as3eM/ieHM W 0 MpuHUMNax MeTofOB MW3MepPeHus |
NpaKkTUYeckoro NPUMeHeHUst Ny6nvkKaunii, paspaboTaHHbIX TEXHUYECKMM kommTeToM TK 101 M3K.
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5 3 3 (M3K 61340-1:2012)
HALUVMOHANbHbBIA CTAHLAPT POCCUWNCKOW OEJLEPALUMU

3I'IeKTDOCTaTVI Ka

Yactb 1
SNEKTPOCTATUYECKNE ABNEHNA
dusnyeckme OCHOBbI, NPUKNAAHbIE 3a4a4M U MeToAbl U3MEPEHUs

Electrostatics. Part 1. Electrostatic phenomena. Principles and measurements

[ata BBepeHuna - 2015-01-01
1 O6nactb NpUMMEHEHUSA

Hactoswwmii cTaHgapT oTpaxkaeT NpUHLMNVanbHble OCHOBbI 3/1EKTPOCTATMYECKMX SIBMIEHWIA, BKIKOYas
reHepupoBaHue, HakKoMEHNE 1 yTeuky 3apsaoB, a Takke paspsipl CTaTUYEeCKOro 31eKTpuYecTsa.

B HacTosilem cTaHaapTe npepactaBfieHo 06006LieHHOe onucaHne MeTOAO0B WU3MepeHUs PU3nyecknx
BE/IMYMH, HAGMOAAEMbIX MPU 3NEKTPOCTATUYECKUX SIBIEHUSIX U XapaKTepusylLiux CBOWCTBA MaTepuasnos,
onucaHbl OnacHble MNPOABMEHNS W MPOG/eMbl, CBA3aHHbIE CO CTATUYECKUM 3/1eKTPMYECTBOM, a Takke
NPUHLMMBLI UX MPesynpexaeHns u 3alnTbl OT HWX W AaH 0606LeHHbIi 0630p NOME3HOr0 NPUMEHEHUS
3aneKkTpocTaTuyeckux adhpeKToB.

HacTosawuii ctaHgapT npegHasHavyeH A5 UCNoMb30BaHUsi Npu pa3paboTke CTaHAapToB, B KOTOPbIX
YUNTBIBAIOTCA 3/1EKTpOCTATUYECKME SBMIEHUSl, a Takke AN NPUMEHEHWS B KayecTBe pyKOBOACTBA
nosib3oBaTeNsiM Takux CTaHAapToB.

2 HopMaTUBHbIE CChIJIKM

B HacTosAWeM cTaHgapTe UCnosib30BaHbl HOPMATUBHbIE CCbISIKM HA Ceaylole cTaHgapThbl:

FOCT IEC 60079-10-1-2011 B3pbiBoonacHble cpegbl. YacTb 10-1. Knaccudumkauums  30H.
B3pbiBOONacHbIe rasoBble cpedbl

FOCT IEC 60079-10-2-2011 BspbiBoOnacHble cpedpl. YacTb 10-2. Knaccudgukaums 30H.
B3pbiBoonacHble Mbifesblie cpefpl

FOCT 30804.4.2-2013 (M3K 61000-4-2:2008) COBMEeCTUMOCTb  TEXHUYECKUX CPeAcTB
aneKTpomMarHMTHas. YCTOWYMBOCTbL K 3neKTpocTaTuyeckum paspsgam. TpeboBaHua M MeTOoAbl
ncnblITaHnin

FOCT P 53734.5.1-2009 (M3K 61340-5-1:2007) 3nekTpocTaTuka. 3awmTa 31eKTPOHHbIX
YCTPONCTB 0T 3/IeKTPOCTaTU4Yecknx isfeHunii. O6wwune TpeboBaHns

FOCT P 53734.5.2-2009 (M3K 61340-5-2:2007) 3nekTpocTaTuka. 3awmTa 31eKTPOHHbIX
YCTPOWCTB OT 3/1eKTPOCTaTNYECKNX ABNEHUNIA. PYKOBOACTBO N0 NMPUMEHEHUIO

FOCT P 53734.3.1-2013 (M3K 61340-3-1:2006) 3nekTpocTaTuka. YacTtb 3-1. MeTogpl
MOJENNPOBaHUst  3NeKTPOCTAaTUYECKUX  ABNEHUA. JnekTpocTaTunyecknii  paspsg. Mogenb
yenoseueckoro Tena (MUT)

FOCT P 53734.3.2-2013 (M3K 61340-3-2:2006) 3nekTpocTaTuka. YacTb 3-2. MeToabl
MoZeNMpoBaHuns 9NeKTPOCTAaTUYECKUX  ABMEHWIA. 3nekTpocTaTuYecknin  paspsag. Mogenb
MexaHu4eckoro ycTpoicTBa (MM)

MpumeuyaHune - lNpu NOMb30BAHUN HACTOSALLYM CTAHAAPTOM LieN1ecoobpasHo NpoBepUTL AeicTare
CCbUIOYHbIX CTAHAAPTOB B MHCDOPMALMOHHOW cUCTEMe O6LLIEro No/b30BaHWS - Ha OthULMasIbHOM caiite deaepasibHOro
areHTCTBa Mo TEXHUYECKOMY PEry/IMpoBaHuio 1 METPOJIOTUM MO CTaH4apTU3auun B ceTu VIHTEPHET win no exerogHo
13aaBaeMoMy MHAOPMAaLIOHHOMY YKasaTento «HaunoHasbHble CTaHAaPTbI», KOTOPbIA OMy6IMKOBAH MO COCTOSIHWIO Ha
1 AHBapA TekyLLero roga, 1 no BbiMyCKaM eXeMecsYHOro MHEOPMaLWIOHHOTO yKasaTena «HaunoHaslbHble CTaHaapTb»
3a TekyLumii rog, Ecnm 3ameHeH CCbINOYHbIA CTaHAapT, Ha KOTOpbI faHa HeAaTMpOBaHHas CCbUTka, TO PeKOMeHIyeTcs
MCMO/b30BaTb AEVCTBYIOLLYHO BEPCUIO 3TOrO CTaHAapTa C YYETOM BCEX BHECEHHbIX B JAHHYI0 BEPCUIO M3MeHeHIA. Ecnmn
3aMeHeH CCbITOYHbIA CTaHAApT, Ha KOTOpbIi AaHa JaTMpoBaHHas CCblka, TO pPekoMEHAYeTCs MCMonb30BaTb BEPCUIO
3TOr0 CTaHjapTa C YyKasaHHbIM Bbllle roAoM yTBepxaeHus (MpuHATYs). Ecnm nocne yTBepwaeHWs HacTosLLero
CTaHAapTa B CCbIOYHbIV CTaHAAPT, Ha KOTOpbIli AaHa AaTVpOBaHHasA CCbiIKa, BHECEHO M3MEHeHWe, 3aTparvsatollee
MOMIOXEHME, Ha KOTOPOE fjlaHa CCbUIKa, TO 3TO MOSIOKEHNE PEKOMEHAYeTCs MPUMEHSTb 6e3 yyeTa aHHOTO U3MEHEHVS.
EC/m cCblnouHbIi CTaHAAPT OTMEHEH Ge3 3ameHbl, TO MOJIOXEHe, B KOTOPOM /fjaHa CCbUKa Ha HEro, PEeKoMeHayeTcs
NPUMEHSATb B YaCTW, He 3aTparvBatoLLEi 3Ty CCbUIKY.

N3paHue odnuymanbHoe
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3 TepMUHbI 4 onpeaeneHuns

B HacTosiem cTaHAapTe NPUMEHEHbI CeayioLe TEPMUHbI C COOTBETCTBYHOLLMMU ONpeaeneHnsiMu:

3.1 aHTucTaTMyeckasa pob6aBka (antistatic additive), aHTucTaTMueckuii HanonHuTenb (antistatic
filler): BewecTBo, BBOANMOE WIN f06aBNSeMoe B LieN1sSX CHXKEHUs CNOCO6HOCTN maTepuana npuobpeTtaTb
3apag nNpu KOHTakTe WAW NpU TPEeHWW, NOBbLILWEHUSA CMOCOGHOCTY K MepeMelLeHVto 3apsfa U CHUXKEeHWSA
CNOCOGHOCTW 06beKTa yaepXnBaTb 3apsas NPy KOHTakTe ¢ 3eM/ei.

3.2 aHTUcTaTnyeckan obpaboTka (antistatic treatment): Mpouecc 06pabOTKM XUAKOCTU AN TBEPAOTrO
06beKkTa B LeNAX CHUKEeHNs cnocobHocTu npuobpeTtaTb 3apsaj Npy KOHTakTe Wau npy TPEHWW, MOBbILLEHUS
CMNOCOGHOCTM K MepeMeLLeHnio 3apsafa U CHMKEHUS CNOCOBHOCTN 06bekTa yaepxXunsaTthb 3apag Npu KoHTakTe
C 3emneii.

3.3 aHTucTaTuk (antistatic): MaTepuan, CcMOCOGHbI NpPensaTcTBOBaTb WAW  OrpaHnyYnBaTb
TPMOOINEKTPUYECKYIO 3aPAAKY.

3.4 coeguHeHune nepemblykamy (bonding): 2nekTpuyeckoe coeauvHeHue [ABYyX wnu  6onee
3/1eKTPONPOBOAALLNX OOBLEKTOB, CHMXAIOLWEe PasHOCTb MOTEHUMANIOB MeXAy HUMW A0 He3HauyuTeslbHOro
YPOBHS.

3.5 npo6onn (breakdown): [lMoTepsa w3onupylolleli cpefoil noa BO3AEWCTBMEM 3/1IEKTPUYECKOro
HanpshkeHus, No kpaliHeil mepe BPpEMEHHO, N30/IALNOHHbIX CBOICTB.

3.6 npo6uBHoe HanpsxeHune (breakdown voltage): HanpshxeHue, Npu KOTOPOM NPOUCXOAUT NPO6GOIA B
npefyCMOTPEHHbIX YCMOBUAX UCMbITAHUA U NPUMEHEHUS.

3.7 cTekaHuno 3apsiga (charge decay): HeliTpanusauus unm nepemelleHne 3apsja B marepuane uam
yepes Hero, COMPOBOXAAMLWMECSH CHWKEHMEM MOTHOCTU 3apsja  WaM  noTeHuuana  3apskeHHON
NOBEPXHOCTY.

3.8 Bpemsa cTekaHusa (penakcauumn) 3apsga (charge decay (relaxation) time): Bpems, Tpebyloleecs
[ONA CHWXEeHUs 3apafa OT BEPXHEro yCTaHOB/IEHHOTO YPOBHS 10 HWXKHETO YCTaHOB/IEHHOIO YPOBHS.

MprvuMmeuyaHne - HWKHNIA yCTAHOBMIEHHbI YPOBOHb - OAHA AecATas wan 1l/e oT HayanbHOro
3HauyeHus (e = 2.718).

3.9 npoBogumocTb (conductivity): Cnoco6HOCTb BellecTBa MNPOBOAUTb 3/1EKTPUYECKUl  TOK,
BblpaxeHHass B CM M '(CumeHc M'D).

3.10 npoBOAHMK unu nposogAawmin matepuan (conductor ot conductive material): O6bekT unm
maTtepuan, obecneymBaloLnii JOCTATOYHO BbICOKYI MPOBOAMMOCTb, MPW KOTOPOW pasHOCTb MOTEeHLManoB
Mexay NtobbIMM ero YacTaMW NPakTUYECKN HE3HAYUMBI.

MpumeyaHune - Yacto NpoOBOAHVKOM Ha3blBalOT OOBLEKT WM MaTepuasl, UMEIOLLMIA COMPOTUB/IEHNE HIDKE
onpeeneHHoro YPoBHS!, YCTaHOB/IEHHOIO B CTaHAapTax A/1 pasNYHbIX NpUKNaaHbIX 3a4au.

3.11 pacceuBawwmnit matepunan (dissipative material): Martepuan, «koTopblii o6ecneynBaet
BO3MOXHOCTb MNepeMeLleHust 3apsfa Ha MNOBEpPXHOCTb W/unm 4epe3 ero o6bEM 3a BpeMmsi, KOTopoe
CYLLECTBEHHO MeHblUe BPEMEHW €ro 3apshkeHus W BPeMeHW, NPUBOAALLEro K npobsemam, CBSA3aHHbIM CO
CTaTMYECKUM 3NEKTPUYECTBOM.

MpumeyaHune - Yauwe Bcero aTo Matepuan, umetowmii conpotuerieHme ot 10 o 10 Owm. PaznuuHble
CTaHAapTbl MOrYT YCTaHaB/MBATbL Pa3/INyHbIE 3HAYEHWSI COMPOTUB/IEHMS.

3.12 3a3emneHue (earthing): dnekTpuyeckoe coefuHeHue (B TOM 4YMC/ie NEPEMbIYKOI) NPOBOAHMKA K
o6Lell WKHe 3a3eMIeHNs UK K 3a3eMNnTeNto, rapaHTupyloliee, 4To NOTEHUMan NPOBOAHMKA U NOTeHuMan
3eMIN OAVNHAaKOBbI.

3.13 anekTpocTtatuueckuii paspsg ICP (electrostatic discharge ESD): [MepeHoc 3apsga
HenocpeAcTBEHHbIM COMPUKOCHOBEHMEM WM NPOBGOEM Npu pPasHOCTU MOTEHLMANIOB MeXAy OObeKTOM U
OKpy>KaloLLei ero cpefioin Npu HenocpeaCcTBEHHOM CONPUKOCHOBEHUN WK Npy Npoboe.

3.14 rpynnbl B3pbiBOONACHbIX cMeceil (explosion groups): Cmecu roploumx rasoB C BO34YyXOM
nogpasgeneHbl Ha rpynnel B3pbiBoonacHoctu |, HA, VB 1 IIC. xapaktepusytoLme nx BoCniameHaeMocCTb.

Mpumeyanus

1- Hawbonee yyBcTBUTENbHA K B3pbIBY rpynna HC.

2 - MeTog knacecudomkauym no [1] - [3].

3.15 orHeonacHoe BeuwiecTBo (flammable substance): a3. »wuakocTb, TBepfoe BELLECTBO WUAU WX
cMecu, cnocobHble K pacnpoCTPaHEHMIO FOPeHNsA NpU 4OCTATOYHOM ANS 3aXKWUTaHUs BO34eCTBMM UCTOUHMKA
3aKUraHus.

3.16 noporoBoe HanpsxeHue (hazard threshold voltage): MuHUManbHOe HanpsikeHWe 3apsKeHHOM
€MKOCTU, NPU KOTOPOM MOXEeT HacTynuTb NPOSB/IEHNEe ONAaCHOCTN CTaTUYECKOro 3/1eKTpuyecTsa.

2
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3.17 B3pbiBOONacHble 30HblI (hazardous area): 30Ha, B KOTOpPO MPUCYTCTBYET WU CyllecTByeT
BEPOSAITHOCTb MPUCYTCTBMSA OrHEONACHOro BeLecTBa B TakuMX KO/mM4yecTBax, Npu KOTOPbIX TPebylTcs Mepbl
npeaynpexaeHns 3axuraHms.

MpumeyaHune - OnpeneneHns B3pbIBOOMAaCHbLIX 30H NpuBeseHsl B FTOCT IEC 60079-10-1 1 B FOCT IEC 60079-
10-2

3.18 u30nAUMOHHLI MaTepuan (insulator): MaTepuan ¢ oYeHb HWU3KOW MOABMXHOCTbLIO 3apsaga, npw
KOTOPOIi 3apsAf, Ha NOBEPXHOCTU COXPaHSIETCs A/INTeIbHOE BPEMS.

MpumeyaHune - CONPUKOCHOBEHWE M30/ISTOPA C YCTPOICTBOM 3a3EM/IEHNSI HE OGECTEeUMBaET yTeuky
3apsaga.

3.19 MuMHUManbHasa aHeprua 3axuraHmsa M33 (minimum ignition energy MIE): HaumeHbllee npu
YCTaHOB/IEHHO METOAMKE KOJIMYECTBO 3HEPTMU NPU UCKPOBOM paspsiie eMKOCTU, CMOCOGHOM 3axe4b CMech
onpejeneHHOro orHeonacHoro MaTepvana ¢ Bo3gyXoM Wan KUCI0POLoM.

3.20 penakcauua 3apsaga (relaxation of charge): YTeuka nnm HeinTpanusaums 3apsga yepes TBepAbIi,
XUAKWIA nny ra3oobpasHblii MaTtepuasn, NpUBOASALLAA K CHUKEHUI 3HEPrMM W MNOBEPXHOCTHOW MAOTHOCTM
3apsaga.

MpuMeyaHwue - MoTeHLMaN NOBEPXHOCTY TaKKe CHIMKAETCS.

3.21 noBepxHOCTHasA NJIOTHOCTb 3apsifa s, «1/mM2 (surface charge density): CBo60oAHbIN 3apsag Ha
efVHMLY naouwiaam TBepAol NOBEPXHOCTY WM NOBEPXHOCTY XUAKOCTH.

3.22 nosepxHOCTHOe ypfenbHoe conpoTusneHune ft. Om (surface resistivity): ConpoTusnexue
MexXay NPOTMBOMNOJIOKHbLIMI CTOPOHaMU KBajparta Ha NoBEpPXHOCTW martepuana.

3.23 TpuboanekTpuyeckoe 3apshkeHune (triboeloctric charging): [Npouecc 3nekTpU4eckoro
3apsiKeHns, Mpu KOTOPOM 3apsify FeHepupyeTcs NpuU KOHTaKTe U NOCNefylleM pasfeneHnn OByX
NOBEPXHOCTEN, KOTOpble MOryT ObiTb TBEPALIMU, XWAKAMW WM MOBEPXHOCTAMMU 4acTuL, NEePEeHOCUMbIX
NOTOKOM rasa.

3.24 06bEeMHas NI0OTHOCTb 3aps4oB Kn/m3 (volume charge density)

CB060AHbIV 3apsAs Ha eauHULY o6bema TBepAoW, XXNAKOM Nnn razoobpasHoii gasbl.
3.25 o6boMHOE yaenbHoe conpoTuBneHue ft.Om m (volume resistivity):

COMPOTUB/IEHNE MEXYy NPOTUBOMOJIOXHLIMU KBaApaTHbIMKU CTOPOHaMWU maTtepuana B chopme kyba c
o6bemoM 1 m3

4 OCHOBbI CTATUYECKOro 3neKTpuyecTsa

4.1 O6wme nonoxeHus

B OCHOBHOM 3neKkTpocTaTuyeckne 3apsfbl Ha matepuane, U3genmn unm o6bekTe - 3To pesysbTar:

- NPUKOCHOBEHUSI U TPEHWUS;

- NepeHoca 3apsga:

- 3/1eKTPOCTaTUYECKON MHAYKLMK;

- nonspusaLuu;

- nposiBnieHns potoadhekTa;

- NPOSIB/IEHNS NMMPO3/IeKTPUYECcKoro adpdpekTa:

- NPOAB/IEHNSA NbE303/IeKTpUYecKoro adpcpekTa;

- MOHU3aLUMM 1 aacopoLMN NOHOB,

- 3/IEKTPOXUMNYECKMX NMPOL,EeCCOoB.

OpfHako, MNepBUYHLIM MCTOYHWKOM 3/IEeKTPOCTATMYEeCKOro 3apsija siBnsieTcs Tpubo3anekTpuyeckas
3apshkeHvne. Ecnvm fgBe nNepBOHAYa/lbHO HEe3apsiKeHHbIX MOBEPXHOCTW MPUBECTM B COMPUKOCHOBEHME,
npousoiigeT nepeHoc 3apsifa, 06blYHO, 3TO MPOUCXOAUT Ha obLieli pasgenstoweid nx rpaHuue. Ecnu ras
COAEPXUT B3BELUEHHble TBepAble WM KWAKWE YacTulbl, KOTOPble CTAHOBSITCA 3apshKeHHbIMK Npu
COMPUKOCHOBEHWM U1 MNOCMeAylowWweM OTAeNeHUn, TO MOXEeT MokasaTbCs, UTO 3/eKTpocTaTnyecku ras
3apskeH. [pu  pasgeneHun Kaxgask MNOBEPXHOCTb YHOCWUT 3apsadbl OAMHAKOBble MO BeWYMHE U
NPOTVUBOMNOJIOXHbIE MO 3HaKy. MpoBoAsLive WM paccevBallwme 06BbEKTbl MOTyT cTaTb 3apsKeHHbIMU
nocpeacTBOM WHAYKUUW MO BO3AENCTBUEM 3NEKTPUYECKOTO MOJS APYrUX 3apsiKEHHbIX OOGBLEKTOB WM
NPOBOAHUKOB C BbICOKUM noOTeHuuasioM. J1io60i O6BEKT MOXET CTaTb 3apsiKeHHbIM, €C/IM Ha HeMm
aKKyMYnNpPyrTCA 3apsaXXeHHble YacTulbl WU MONEKYNbI.

OueHb BaXHO WMeTb MnpeacTaB/ieHne 06 3TUX sBAEHUAX, 4To6bl oGecneumBaTb Hagnexauiee
BbIMO/IHEHME NpPOLEeAYP NPOBEPKN U OAHO3HAUYHYKD MHTEpNpeTaunto NosydaemblX faHHbIX. DTO Takke BaXHO
Ana Bblbopa 3/1eKTPOAoB, 3awuTbl NPMOOPOB AN U3MEPEHUS TOKa OT HAYa/IbHOTO E€MKOCTHOTO CKayka M
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B/IMAHNA BPEMEHW WX WHepuuu Ha pesynbTaTbl M3MepeHus. VIHePLMOHHOCTb W3MepeHuid [o/mKHa
COOTBETCTBOBATb TpeboBaHMAM K MoNyvyaeMbliM AaHHbIM. [leTasibHble KOMMEHTapuy BKIOYEHbI B ONUcaHUs
OTAEeNbHbIX METOA0B UCMbITAHWIA.

4.2 KoHTaKTHas anekrpusauus

KoHTakTHas anekTpu3auus MOXeT NpoucxXofuTb Npu B3avMoAelcTBUM ABYX TBEPAbIX MaTepuasos,
ABYX XWAKOCTEN unn TBEPA0ro Matepmnana v Xnakoct. Yuctble rasbl He MOTYT 3apsXaTb MaTepuanbl Takum
nytem. Ecnu ras cogepxuT TBepAble 4acTULbl WKW Kanan XWAKOCTU BO B3BELUEHHOM COCTOSHWW, TO OHW
MOTYT 3apsXaTbCs W Takoi ra3 MOXET HeCTU 3TU 3apsKeHHble YacTuLbl.

Ecnn pasnuuaowmeca mexpgy coboil TeBepAble MaTepuanbl NepBOHAYa/IbHO He 3apshkeHbl U
HaxogATca nof NoTeHuMasoM 3emu, TO NPy CONPUKOCHOBEHUM MeXAY HUMU NPOUCXOAMT nepegaya 3apsga
0T 04HOro MaTepmana kK gpyromy. Korga oHu pasgenstotcs, CBOO6OAHbI NOMOXUTENbHbIN 3apag - ocTaeTca
Ha OAHOI MOBEPXHOCTU, a CBOGOAHbIV OTpuuaTeNbHbIM 3apag Ha ApPYroli noBepxHocTu. KonmyecTBeHHO
3apag Bo3pacTaeT € pasMepom NowagyW CONPUMKOCHOBEHUS W BO3AENCTBYIOWEr0  aB/ieHus.
JlononHutenbHoe TpeHne Takke yBenmumBaeT nioLafb KOHTakTHOro B3aumMogencTeuns.

CpaBHUTE/IbHOE  KOMIMYECTBO W MNOMIAPHOCTbL  3apsAfoB, MONyvyaeMblXx Marepuanamu, MOXHO
npeacTaBnATb CNWCKaMu, Bblpaxawwumy TpuboanekTpuyeckne psgpl. OxupaeTcs, 4TOo  maTepuan
3apsaanTCs MOMOXWUTENBHO MPU B3aMMOLENCTBUM C MaTepuasiom, pacnosioXeHHbIM B TaKOM psay HUxe ero,
M oTpuLUAaTeNbHO NPW B3aMMOAECTBMM C MaTtepuasioM, pacnosioEHHbIM Bbille ero. HyXXHO OTMEeTUTb, Y4TO
nonoxeHne MaTepvasa B TPUMOO3NEKTPUYECKOM pafdy He [OCTaTOYHO onpejesieHHoe, 3asucsuiee oOT
ycnoBuii ncnbiTaHus. K Tomy xe. fBa o6pasiia U3 0fHOro ¥ TOro Xe MaTepuana npu TpeHun Apyr ¢ Apyrom
MOTYT AOBOJ/IbHO CU/TbHO 3apsXaTbCs.

Mpumepbl TPM603NEKTPUYECKUX PAAOB NpeacTaseHbl B Tabnvue 1.

[Ba conpukacawoLumxca npegmeta B3avMHO 3apsXkalTca 3apsgamy MPOTMBOMOMOXHbLIX 3HAKOB, W
mMexzay HUMKU obpasyeTcs anekTpuyeckoe nosne. MNpu nocnegyrowem nx pasgesieHnn npeofonesaeTcs cuna
WX B3aMMHOrO NPUTSXKEHWUS W JIMHEHO C YBENMYEHWEM PacCTOSHUS MeXAy HUMK Bo3pacTaeT pasHOCTb
noteHumanos. [py 3TOM MPOMCXOAWUT yTeuka 3apsafoB  4yepe3 /Nobble  OcTalLWMecs  yyacTku
COMNPVKOCHOBEHMA pasfensemblXx MaTepuasioB. Y MNPOBOAHMKOB pekoMOuHauvsa 3apsgoB  hakTuyecku
nosHas HW Ha OJHOM MaTepwuane nocne pasfeneHns 3apafos He octaeTcs. Ecnu ogmH nnn oba matepunana
ABNATCA HENPOBOAAWMMYU, NONHAA PeKoMOMHauMA 3apsafoB He MOXeT MMeTb MecTa, W oTAenswuuecs
mMatepuasnbl COXpaHAT 4YacTb cBoero 3apsga. lNpu 3TOM, He CMOTpPSA Ha TO, YTO COXpaHsieTcs TOMbKO
He6o/blIas YacTb MepBOHAYa/IbHOTO KOMMYeCTBa pasfefisieMbiX 3apsfoB, T. K. paccTosiHUe Mexay HUMK
npy CONPUKOCHOBEHWN MOBEPXHOCTEN, BbIN0 Ype3BblYaliHO Mano, NoTeHLMan nocne ux pasfe/ieHns MoxeT
[OCTUYb MHOTMX KWUNOBOMbLT. PeasibHble MOBEPXHOCTU 06bIYHO TPy6bl M WX 3apsf yBennymBaeTcs, ecnu
naowaAe KOHTakTa BO3pacTaeT noj BO3feicTBvemM pfAaBneHus wnm Tpeuusa. CnepyeT 3aMeTuTb, 4TO
peanbHas naowagb CONPUKOCHOBEHUS MaTepuasioB CyLWeCTBEHHO OT/MYyaeTcs OT naowaau ux
HOMMWHaNbHOrO KOHTakTa. OHW MOTYT OT/IMYaThbCA Ha NOPAAOK Unn 6onee.

KOHTaKTHasi afekTpu3auusi XuUAKOCTeli - TakoW Xe C/OXHbl/i mpouecc, HO 3aBucAwwmii ewe oT
NPUCYTCTBMA MOHOB W (B MEHbLLEW CTENEHWN) 3apPsHKEHHbIX MUKPOCKOMUYECKUX YacTuL,.

Tab6nuuya 1 - lNNpumep TPUH0O3NEKTPUYECKUX PALOB
O6bekT 3apsag
Mex kposimka MonNoXnTeNbHbIN
Crekno
Yenoseueckne BOJSIOCHI
Monuamng (HeitnoH)
LepcTb
Mex
Wenk
AnOMUHWIA
Bymara
Xnonok
Cranb
Jepeso
PesvHa OTpuuaresnbHblIii
AueTaTHbIli UCKYCCTBEHHbIN LIesK
Monuatunen (PE) n nonunponunex (PP)
MonuteTtpasatuneH (PET)
BuHunnact(PVC)
MonnypetaH
MonutetpadtopatuneH (PTFE)
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Ecnun noHbl (AN YacTuubl) OAHONM NONAPHOCTN abcopbupoBaHbl MOBEPXHOCTbIO, TO K HUM NPUTSAHYTCA
MNOHbI MPOTUBOMOMOXHON MONSPHOCTU, KOTOPble 06pa3ytoT AMdY3NOHHBIN 3apsXXKeHHbIV C/I0N B XUAKOCTY,
NPUMbIKaIOLWNA K NOBEPXHOCTU. Ecnn XnAKOCTb 3aTeM nepemMecTUTCH OTHOCUTENIbHO MOBEPXHOCTM, TO OHa
yHeceT yacTb 3Toro AnGyY3NMOHHOrO €nos, TemMm cambiM obecneunmBas pasfefieHne MNOMOXUTEsNbHbIX U
oTpuuaTenbHbIXx 3apagoB. Kak m B cnyyae TBepAblX YacTul, BbICOKOE HanpshkeHne obpasyeTca B
pesynbTate paboTbl, 3aTpayeHHOVW Ha pasfeneHve 3apsafoB,  €CAM XKMAKOCTb  HefocTaTO4HO
3/1eKTPONpPOBOAHA. 4YTOGbI NpefoTBpaTUTb WX B3aWMHYK HelTpanusauuio. Takue npoueccbl MOryT
npoTekaTb Ha rpaHuLax Teepaas asa’KuakocTb U XKNAKOCTbKNAKOCTb.

4.3 3apshkeHne nHaykumen

DnekTpuyeckoe Mofe CyulecTBYeT BOKpPYr J/i060ro 3apsikeHHOro o6bekta. [1poBOAHUK  Wau
paccevBawWwnii matepuan {He3apsHKeHHbIi 06BbEKT 2). BBEAEHHbI B NOsie 3apshiKeHHOro obbekTa 1,
M3MEHSIET HauyaslbHYl0 KOH(Urypaumilo ero anekTpoctaTtmyeckoro nosns, U B TO Xe camoe Bpems nofg
B/IMSIHUEM €ro BO34eNCTBUS B HeM MpOMCXOAUT nepepacnpegeneHne 3apsgos (pucyHok 1la). Ecnm
He3apshKeHHbI 06bLEKT M30/MpoBaH OT 3eMaKW, TO OH NpuoGpeTeT 3MeKTPOoCTaTUYeCcKuii noTeHuman,
3aBUCALLMIA  OT €ro TMoJIOKEeHWs B MNOMe 3apshkeHHOro Tena U obecneuyvBaloLUii - BO3MOXHOCTb
BO3HVKHOBEHUS pa3psifa Ha 3emsio.

Mpy nocnepywoLwem KpaTKOBPEMEHHOM COEAVMHEHUM C 3eMfeill NoTeHuuan o6bekTa 2 CHWxaeTcs [0
HyNss M Ha HeM OCTaeTCs HeypaBHOBELLEHHbI 3apsg  (pucyHok 16). Korga BosgelicTBylouiee
3/ieKTpocTaTMyeckoe none yctpaHseTcs, CBOOOAHbIA 3apsif ocTaeTcs (pucyHok 1B). Ecnn 06bekT 2
U30MMPOBaH, a BO3AeiCTBYylOLLEe MOofie YyCTPaHEeHO, TO C HEro MOXeT Mpou3oilTu paspsg. CuuTarT, uTo
nNpoBOAALLMI 06BbEKT 3apaguacsa no MHAyKLMn. Paspsag ¢ Takoro o6bekta MOXeT NpeAcTaBisATb ONacHOCTb,
HanpuMep, Npu ABVXEHUSIX YenoBeKa B NoJie 3apsXXeHHbIX MaTepunasnos.

la) - ConwmxeHne 16) - KpatkoBpemeHHoe 1B) — YpaneHwve
3apshkeHHOro obbekta (1) ¢ coefMHeHne He3apsHKeHHOro CoefIHEeHNA C 3eMnel, 1 3aTem
He3apsKeHHbIM 06bEKTOM o6bekTa (2)c 3emneil. nepBoro o6bekTa: NPOBOAHUK
2 He3apskeHHbIl 06bEKT 3apsxaeTcs, OocTaeTcs 3apsHXKEHHbIM (B 3TOM
HO nprobpeTaeT NOTEHLMas 3EMN. npumepe oTpuuaTesnibHo)

PucyHok 1- 3apshkeHue no MHAYKLUK

4.4 Tlepepayva 3apsafa npoBOANMOCTbIO

Bcsknii pas, korga 3apshkeHHblli 06bEeKT BCTynaeT B KOHTaKT C APYrMM 06BbEKTOM (PUCYHOK 2), uX
3apsapl nepepacnpesensioTca B Takoil cTeneHu, B KOTOPOl NO3BOMSET UX NPOBOAMMOCTb U €MKOCTb. 3TO
NOTEHUMaNbHbIA WCTOYHMK 3/IEKTPOCTaATUYECKOro 3apsXeHus. Tak. Hanpumep, 3apsxalTca TeepAble
06bEKTbI, HA KOTOPbIX OCaXAAITCA 3apshKeHHble 6pbI3rn, TyMaH uau nbinb. Mogo6Has nepegaya 3apsifoB
MOXET TakkKe MpPoMcXoamnTb, Koraa 06 bekT HAXO0AMTCA B MOHWU3MPOBAHHOM NOTOKE rasa.

1 2 1 2

2a) 3apsKeHHbll 06beKT 26) PasgeneHue 3apsXeHHbIX 06bEeKTOB
conpukacaeTcs ¢ He3apsHXKeHHbIM 06BLEKTOM.
(NonoxuTenbHbI 3apsg nepefaeTca Ha
He3apshKeHHbIli 06bEKT).

PucyHok 2 - Mepegava 3apsifja NPOBOAMMOCTbIO, KorAa 06bekThbl 1 11 2 ABASIOTCS NPOBOAHMKAMM
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4.5 CoxpaHeHne 3apaga

Mocne pasgeneHns n 3apsxeHWs MaTepuasioB 3/ieKTpocTaTuyeckne 3apsfbl ObICTPO B3aMMHO
HenTpanu3ylTca UM HeNnocpeacTBEHHO, WK Yyepe3 3eM/, ecM A8 3TOr0 He BO3HWKHET NPensTCTBUIA.
Ecnn 3apsg HaxoAWTCA Ha HEnpoBogslleM O06bekTe, TO OH COXPaHAeTCAa W3-3a 3/1eKTPUYecKoro
conpoTusBrieHnss MaTepuana. UTobbl 3apsf COXPaHANCA Ha MPOBOAHVKE, MNPOBOAHWUK [O/KEH 6bITb
N30/1MPOBaH OT APYrnX NMPOBOAHUKOB U 3E€MJIN.

UucTble rasbl, NOA06HbIE BO3AyXY, B E€CTECTBEHHbIX YC/OBUAX SBAAOTCA HENpPOBOAALWMMU, W
B3BELUEHHbIe YacTuubl WAM Kanau B obnakax MblW, B TymaHe WM B pachbl/IEHHbIX CUCTEMax MOryT
COXpaHATb CBOW 3apsfibl O4Y€Hb [0/Ir0, HE3aBUCUMO OT 3/IEKTPONPOBOAHOCTN CaMUX YacTULL.

CKopoCTb yTeuyeKk 3apsga 3aBUCUT OT 3/IEKTPUYECKOrO COMPOTUBMEHUA OOBLEKTOB B CUCTEME W
€MKOCTel MpPOBOAHMKOB. 3TOT NpoLecc U3BeCTeH kak penakcauus. ConpoTusreHue, yfenbHoe 06beMHoe
CONpoTUBMEHNe, yAefnbHas 06beMHas 3MEKTPOMPOBOAHOCTb WM 3HAYEHWUS CKOPOCTM YTeyku 3apsja,
KoTopasa TpebyeTca ANA peLeHWss  3/1eKTPOCTaTMyeckoil npob6nembl, 3aBUCAT B OCHOBHOM  OT
paccmaTpuBaemoil CUCTEMBI.

Bo MHOrMx npousBOACTBEHHbIX Mpoueccax 4YacTo MPOUCXOAUT HenpepbiBHOE reHepupoBaHue
3/1leKTpocTaTNYeckoro 3apafaa, KOTopbli HakanavBaeTca Ha W30MATope WAW U30NMPOBaHHOM MNPOBOAHUKE,
Hanpumep Korga MOoTOK 3apshKeHHOM XMAKOCTM MU NopoLUKa NOCTynaeT B U30/IMPOBAHHYI0 MeTaslsIMyeckyo
€MKOCTb, WK Korga 4yesioBek uaet no M3oaupyloLleMy HanosibHOMY MOKPbITUIO. B 3TOM cnyvae noteHuuman
Ha M30/1MPOBAHHOM MPOBOAHVKE - pe3ynbTaT 6anaHca Mexay NocTynawowum 3apsgoM U CKOPOCTbIO ero
yTeUkn. SKBUBANEHTHbI 3/1EKTPUYECKMI KOHTYp MokasaH Ha pucyHke 3. TloTeHuuan npoBoOAHMKA
BbIYMCNAOT MO hopmyne:

-1 -t
V=Vq‘lrc +/+/?2«(\-eR C) Q)

roe Vq- HavasnbHbIl noTeHuman;
R - conpoTtuBneHue 3asemsieHns. Om;
t- BpeMs OT Hayana 3apsxeHus, c;
C - emKOCTb NpoBoAHMKa. P.

MakcumasbHbIi noTeHuman gocturaetcs, korga t» RC. un BblpaXaeTcCAa Kak:

"max =1 R, (2)
\

PucyHoK 3 - OKBUBA/IEHTHAasA 3feKTpuyeckas Lenb 3apskeHnst NPoBOAHMKA

UTo6bl YCTAHOBUTL 3HAUEHWEe 3apsfa, KOTOPbli MOXET HAKOMUTLCS, MOXHO W3MEpPUTb EMKOCTb
M30/IMPOBAHHOTO 06BLEKTA M COMPOTUB/IEHME 3a3eM/IeHUs WM TEMM YTeuyku 3apsga. STO HEBO3MOXHO
cAenatb AN B3BEWEeHHOl B BO34yXe Nbi UNU TymaHa.

B HacTosileM cTaHgapTe MNpPUHATO [OMNylieHWe, UYTO COMPOTMB/IEHUE WM CKOPOCTb pefakcaluu
3apsfa M30/SLMOHHOTO MaTepuana BefiMuMHa MocTosiHHasA. JTO He Bcerga Tak. 3HauyeHue COMpoTUBIIEHUS
[ANsi onpefeneHHon pasHOCTM NOTEHLUANoB MOXET MEHATLCS B 3aBUCUMOCTU OT BPEMEHU U, TOUYHO TakK e
CKOpPOCTb YTEeUku 3apsfoB, MOXET OblTb (DYHKUMEl 3/EeKTPUYECKOro HanpsbkeHuss (MM 3apsiga). 3T
3phekTbl MOTYT TAKKE 3aBUCETb OT TEMMEPATYPbI U OKPYXatoLLeid BNaxXHOCTH.

4.6 BnusHue BNaxHOCTM BO3Ayxa

4.6.1 O6wWMe nonoxeHns

MaTepwanbl B TOW WU WHOW CTeneHn abcopbupyloT U3 BO3dyxa BoAy, W B Clyyae M30/1STOPOB 3TO
MOXET 3HauMTeNbHO YBe/MuMBaTb CKOPOCTb YTeuykn 3apsgoB. Bopa, abcopbupoBaHHas MOBEPXHOCTLIO
mMaTepuasnoB, SB/SETCS OCHOBHOW COCTaBNANLEn NOBEPXHOCTHOW NPOBOAMMOCTW, KOTOpas oT/inyaeTcs oT
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Ux obbemHoli npoBoAMMOCTU. [aHHblii 3duchekT, Xopolwo Habnwaaemblii, HO BCE €elie M/I0X0 MOHATHIN,
COCTOWUT B TOM, 4YTO MNPOBOAUMOCTbL YBE/IMYMBAETCA C KO/IMYECTBOM abCcopOUpOBaHHOW BOAbI, TO €CTb
npakTuyeckn npoBOAMMOCTb BO3pacTaeT C YyBENMYEHMEM OTHOCUTENbHOW  BnaxHocTh.  SdpchekT
Habnogaetca gaxe npyv OTHOCUTENbHO HM3KOW BnaxHoctn (RH < 20 %). korga BOja MOXET TOJMbKO
npucyTCTBOBaTb B MOMEKYNApHOl/ (hopMe, WM HWKakoi CBOGOAHOW BOAbI B BMAE CMOS XUAKOCTU He
cyuiecTsyer.

4.6.2 Peructpauus BnaxHocTu

Mpu npoBeAeHUN U3MepPeHWUi B peasbHbIX YC/OBMAX YacTO HEBO3MOXHO BAMATbH Ha BNAXHOCTb.
Mockonbky pesynbTaTbl W3MEPEHUA 3aBUCAT OT BNAXHOCTW, TO BAXHO cAenaTb 3anncb YCOBWUIA
oKpyXatoLLein cpefbl BO BPeMs U3MepPeHust.

4.7 JnekTtpocTatuyeckue paspanbl

4.7.1 O6wme nonoxeHuns

Pa3psagbl cTaTMyeckoro afekTpuyecTsa BO3HMKAIOT, KOrAa B ra3oBOW cpefe, Hanpumep, B BO3Ayxe,
06pasyloTca nepeHanpsXXeHns Uan Korga HanpsHXXeHHOCTb MoJiA NPeBbIaeT ero 3MeKTPUYECKY0 MPOYHOCTb.
B ycnoBusAx HOpManbHON atmocdepbl 3nekTpuyeckas MPOYHOCTb [ANA NJOCKAX MOBEPXHOCTE wuim
noBepxHocTel ¢ paguycom 10 mm nnu 6onee coctaBnseT npubansmTesibHo 3 MB/m (30 kB/cm).

dnekTpocTaTtuyeckme paspsgbl Ype3BblyaliHo pa3Ho06pa3Hbl U 3aBUCAT OT CUCTEMbI, B KOTOPOW OHW
BO3HMKalOT. HekoTopble Tunbl paspsfoB MOryT 6biTb KnaccuduumpoBaHbl B COOTBETCTBUK € 4.7.2 - 4.7.6,
XOTSl flaHHblE ONUCAHUA He ABASAITCA UcYepnbIBAKLUMN 1 a6CONOTHO onpeAenieHHbIMU.

4.7.2 NckpoBble pa3pagbl

VckpoBoii paspsf - 9nekTpuueckuii paspsf  Mexay ABYMS MNpOBOAHUKAMMW C  onpefefieHHow
pa3HOCTbI0 MOTeHUuanoB. [NA Hero xapakTepeH YeTkulii ApPKO CBETALMIACA KaHas C BbICOKON NMOTHOCTbIO
Toka. a3 MO/HOCTbIO MOHU3MPOBaH MO BCel AnnHe KaHana. Paspsaf peskuil 1 MOoXeT conpoBOXAaTbCs
4YeTKO CMbIWWMbIM LWEeNYkoM (OLUHOYHBIM PEe3KUM 3BYKOBbIM WMMMY/bCOM). TUMWYHLIA MpuMep - paspsajg
Mexay nanblem yenoBeka 1 601bWMM MeTal/IMYeckuM 06 bEeKTOM.

PasHoCcTb MoTeHUvanoB Mexay NpoBOAHMKaMW, NPW KOTOPOIW MPOMCXOAWUT paspsg, 3aBUCUT OT KX
dhOpMbI 1 PacCCTOAHUSA MEXAY HUMK.

ToK. NnpoTekaloLwmnii B UICKPOBOM KaHase, orpaHnyeH TO/IbKO MMNeAaHCoOM BHELLHel Lenu, u B pa3psage
npoTekaeT MO4YTW BeCb 3apsf, UMEeKLWACS Ha anekTpofax nepej paspsagom. Moatomy B 60/bLUMHCTBE
c/yyaeB Mpy WCKPOBOM paspsije pacxodyeTcsi NpakTUYecku BCS 3HEeprus, MMmeloliascs nepeg paspsagom.
3aTpayeHHy0 3HEPruio BbIYUCNAKOT No chopmyne:

y42gv=;cv2:2'v\J_ 3)

roe O - 3apsag KoHAaeHcaTopa, K,
V - pa3HOCTb noTeHuuanos. B;
C - eMKOCTb OTHOCUTE/IbHO 3eM/in. @.

JTO MakcMManbHOe 3HauyeHue 3aTpayeHHol aHepruu. /llo60oe COMpOTUBNEHME B paspsifHoi Lenu
CHMXKaeT 3HEPruio WCKPbl M YBeNMuMBaeT ee MPOAO/KUTENIbHOCTb. TUMUUHbIE 3HAUEHUSI 3/1EKTPUYECcKOi
€MKOCTU psija 06bEKTOB NpeacTaB/ieHbl B Tabmue 2.

Tabnwu ua 2 - TunuyHble 3HaYeHUs SﬂeKTpVILIECKOVI €MKOCTU

O6bekt Emkocts 10 &

OuyeHb Manble MeTananyeckne 06bekTbl (BUHT, rBO3/b) 1- 10

Manble meTannmyeckme o6beKTbl (COBOK, HAKOHEYHUK 10-20
LnaHra)

Manble emkocTu (Begpo. 50-nMTpPOBbIi 60YOHOK) 10-100

CpefHepa3smepHble emkocTu (oT 250 go 500 n) 50 - 300

Teno yenoseka 100 - 300

OCcHOBHOe NMPOn3BOACTBEHHOE 060pyAoBaHue (peakTopsbl), 100- 1000
npuMblKaloLee K 3a3eMNeHHbIM KOHCTPYKUUSAM

ABTOMOGUN 800- 1200
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4.7.3 KOpoHHble pa3pagbl

OTOT TUN pa3psfoB CBA3aH C MPOBOAHVKAMMW, C OCTPUAMU WU OCTPbIMU Kpasmu. KOpoHHble paspsagbl
MOTYT BO3HUKAaTb, KOrAa Takovi MPOBOAHMK 3a3eM/eH M NpnbamkaeTca K HaanekTpu3oBaHHOMY 06BbEKTY Wnw,
anbTepHaTUBHO, €CNN  MNPOBOAHWK HaxoAWTCA MO  BbICOKMM HanpshkeHnem. Paspsfbl BO3HUKalOT
BCNeACTBME TOro, 4TO JIOKA/IbHOE 3MeKTPUYecKkoe nose y OCTPOi MNOBEPXHOCTU OYEHb BEIUKO W
obecneyvBaeT BO3HUKHOBEHWE MepeHanpshkeHns (npesbiliaet 3 MB/M). Tak Kak nepeHanpshkeHue 6bICTPO
yMeHbLUaeTcs No Mepe yAaseHns oT NOBEPXHOCTU NPOBOAHMKA, 06N1acTb MOHU3aLUM HE pacnpocTpaHsaeTcs
Janblie rpaHvubl nepeHanpskeHns. KOpoHHbIA pa3pag MoXeT ObiTb HanpaBfeH K 3apsXeHHOMY 06bekTy
WY, B CNyyae BbICOKOrO NOTEHLMaIbHOTO NPOBOAHMKA, B OKpYXXatolee NpocTpaHCTBO.

KopoHHble pa3psabl TPYAHO YBUAETL, HO NPU NPUIYLLIEHHOM OCBELLEHUN CBEYEHUE MOXHO 3aMeTUTb
C HEKOTOPOro PaccToAHWA. BHe 3TOW MOHW3MPOBaHHOW 06/1aCTW MOHBI MOTYT MepemeLlatbCa Ha 6onblune
paccTosHMA 1 UX ABUXEHWE 3aBUCUT OT HanpaB/ieHns nons.

Mone 3apskeHHOW NOBEPXHOCTW, Bbi3blBAlOLLEE KOPOHHbIE Ppa3psdbl Ha CMEXHbIX 3a3eM/EHHbIX
OCTPUSIX NPUTATMBAET MOHbI MPOTUBOMOJIOKHOW MOMAPHOCTU U3 Yexia KOPOHbl W. criefoBaTtefibHO, 3apsaf
NMOBEPXHOCTU MOXET CHWXaTbCA. OTOT npouecc byAeT NpoAo/KaTbCa [0 Tex Mop. noka HanpskeHHOCTb
nonsi y OCTPUS He CHU3NTCSA HWXe nopora KOpoHupoBaHusA. [pu 3TOM NOMAHaA HelTpanusauusa He
NPONCXOAMT.

B kopoHHOM pa3psifje NOBepXHOCTb WM OBBLEKT TakKKe MOXeT 3apsxaTbCA. ITOT IPMEKT MOXeT
ncnonb3oBaTbCA NPefHaMEPeHHO WX  CAyvyalHo cTaTb MNPUYMHOA  OMacHOCTW, Hanpumep, Koraa
M30/1MpOBaHHaa MeTasinyeckas feTanb 3apsaanTcs [0 BbICOKOro noTeHuuana.

4.7.4 Knctesble pa3pajbl

OTu pa3psgbl MOTyT BO3HMKATb, KOrA4a 3a3eM/ieHHble NPOBOAHUKM MPUBAMKAKTCA K 3apshKeHHOMY
N30M5ILMOHHOMY MaTtepuany (Hanpumep, Mexagy nasbLem yesoBeka W N1acTMaccoBOW NOBEPXHOCTbIO Wn
Mexzay MeTanIMYeckoli 3arpy304HOM Tpy6oi 1 NOBEPXHOCTLIO XUAKOCTH B pe3epsyape).

OT0 6bICTPO MpoTeKatLne KpaTKoBPEMEHHbIE paspsAabl, KOTOpble NMpU NOAXOAAWMUX YCOBUAX MOXHO
yBUAETb 1 yCnbiwaTthb. B oT/inume oT UCKPOBLIX paspsafoB B HAX pacxofyeTcs TO/IbKO He3HauuTeslbHas vacTb
3apaga, CBA3aHHOINO C CUMCTEMON, W pa3psj He npuBoAWMT 06a 06bekTa K O4HOMY UM TOMY Xe 3Ha4YeHUio
noteHuymana (He NPMBOAUT K BbIpaBHUBAHWUIO MOTEHLMANOB ABYX 0O bEKTOB).

4.7.5 MNoBepPXHOCTHbIE KNCTEBbIE pa3pabl

Pasnuune mexpgy KUCTeBbIM paspsfoM U NOBEPXHOCTHLIM KUCTEBbLIM pas3psfoM COCTOUT B TOM. YTO
nepBsblli NPOUCXOAMT, FNaBHbIM 06pa3oM, B BO3AYLUHOM paspsfHOM NPOMEXYTke, a BTOPON - Ha rpaHuue
pasfena a3. HanpuMep Ha MOBEPXHOCTM MaTepuana. [lpuynHa BTOPOro paspsafa, SABMAALLErocs
NMOBEPXHOCTHLIM, COCTOUT B TOM, YTO 3HEPrEeTUYECKUM WCTOYHUKOM CNYXMUT MOse, 3akNoveHHoe, rnasHbIM
06pa3oM, B TOHKOM C/l0e AUINEKTPUYECKOro matepuana, a He BHELUHee nose, Kak B Nepsom cnydyae. Ans
ero BO3HUKHOBEHUS TpebyeTca HanpskeHue npobos TOHKOro C€f0s, KOTOpPOe 3HayuTeNbHO npesblllaeT
HanpshkeHne npo6os COOTBETCTBYIOLLEr0 BO3AYLIHOMO MNPOMEXyTka. BO3HMKHOBEHUS NOBEPXHOCTHbIX
KNCTEBbIX PaspsafoB MOXHO u3bexartb, ecrivM rapaHTupoBaTtb, YTO HanpshkeHue npobos AW3/1EKTPUYECKOTO
cnos MeHblle, yeM 4 kB. MakcumanbHoe [OMYCTUMOE 3Ha4yeHue HanpskeHus npobos ysennumsaeTcs C
yBe/IMYeHVEeM TOJLLMHbI AN3IEKTPUKA U B ONpPefesieHHbIX NPakTUYecknx cayvyasx 4onycTUMOe HanpsKeHue
npo6osi MoXeT ObITb 6oMblUe, Yem 4 kB. Pa3pag MOXHO MHULMUPOBATb WM MPOBOAAWMUM OOBLEKTOM,
npuobAMXaloLWMMCS K MOBEPXHOCTK, uan npoboem AnanekTpuka. Ecnv none B AnanekTpuke, obycnosneHHoe
3apsf0M Ha ero NMoBepxHOCTW, AOCTUraeT NPOBGUBHOTO 3HAYEHUS 4718 MaTepuana AUaneKTpuka, BO3HUKaeT
CMOHTAaHHbIN pa3psig 1 conyTCcTBYOWMI Npob6oi (Mpokon) nncta/nokpeiTua. HaunmHas ¢ aToro npo6os (unm ¢
paspaga Ha npubnwkalowmniica  06BEKT), BbICOKas napasfieNibHas MNOBEPXHOCTb  AM3NIEKTPUKa
COCTaB/IAOWAA 3/M1EKTPUYECKOTO NOAA NPUBOAUT K BO3HUKHOBEHWUIO psfa CWUIbHbIX MOBEPXHOCTHLIX
pa3psafos, B KOTOPbIX CTeKaeT 60/bluas 4acTb MOBEPXHOCTHOrO 3apsaa.

LnanexkTpuyecknii NNCT, NOBEPXHOCTM KOTOPOrO 3apsiKeHbl 3apsfamMu NPOTUBOMOIOXHbLIX 3HAKOB,
nogobeH KoHAeHcaTopy C niockonapaniesibHbIMU NAacTUHaMu 1 C AW3/1IEeKTPUYECKOW NPOCIONKOR Mexay
HuMKU. CriefoBaTesibHO, 3HEpPruio, peasim3oBaHHYl0 B MOBEPXHOCTHbLIX KUCTEBbIX paspafax, MOXHO Nerko
OLLeHNTb MO 3anaceHHoN aHeprnu. SkBUBaANEHTHas eMKocTb CO AM3NeKTpUYeckoro nucta ¢ naowaabio A,

TONWUHOM d. abCOMOTHOW MNOCTOSIHHON *< = 8.854 10 12PM ' M OTHOCUTENBLHOW [W3/IEKTPUUECKON
npoHuuaemocTbio rf, yaepxuBarowas NoBepXHOCTHYI N/IOTHOCTb &, COCTaB/IseT
A
Ce - 4
v o 4

ANns 3apsja q v n0THOCTKU 3apsja a.
Mpumep- d = 75 mkm, A = 0,5 M2,* = 2 1N NIOTHOCTb 3/1eKTpUYeckoro 3apsaga a = 103Kn/m2,
3anaceHHas aHeprusa:
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4.7.6 KoHuyeckune paspagbl

OTOT TMN paspsfa BO3MOXEH, Korfa, Hanpumep, rpaHysbl C BbICOKAM YAesIbHbIM COMPOTUBEHNEM
3arpyxarTcs B OyHkep. 3arpyxaemble 3apshkeHHble 4YacTullbl, Takme Kak naacTMaccoBble rpaHysbl,
Hakan/MBalTCA U 3anonHAalT obbeM OGyHkepa. osie 3TOro 3apsiga NpPosBASET OTTalkuBalwwue Cusbl,
[JefcTBylOWMe Ha OAHOUMEHHO 3apsiKeHHble YacTulbl, KOTOpble MajalT B 3arpyxaembiii o6bem. lMoka
rpaBuTauMoOHHbIE CUbl NpeobnafalT Hag cuiaMu OTTa/IKMBaHUA 4acTul, MNPOUCXOAUT YyBe/nmveHue
NIIOTHOCTU 3apsifja B o6beme. Ecnn 3apsikeHHble YacTuubl NPOAO/MKAT 0CaXAaTbCcs B 06pa3oBaBLUMICS
o6bemM MaTepuana, Korga HanpsXKeHHOCTb MOMs NpeBbicUNa 3HauyeHWe NPO6GUBHON HANPSAXEHHOCTH
BO3A4yXa, MPOVNCXOAAT pa3psibl Ha NPOBOASLLME CTEHKM 3a3eMNEHHOTO ByHkepa.

4.8 MexaHuuyeckue Cusbl B 3/IeKTPOCTATUYECKOM Mosie

AneKTpuyeckoe nose 3MeKTPUUYEecKoro 3apsaa MoxeT NPosiBASTLCA B MEXaHUYECKOM BO3AEeNCTBUM Ha
CMeXHble 06bekTbl. TNEHKW, 3apsKeHHble [0 HECKONbKUX MUKPOKY/IOH Ha KBajpaTHbli MeTp, MoryT
npuavnate K MeTa//IMYeckuM  npegmeTaM, a uacTuubl NbiM  MOTYT  NPUTATMBATLCA  NOMSMY,
06YCN0BMEHHBIMU 3HAUNTENIbHO MeHbLUell NI0THOCTbLIO 3aps/oB.

Hanpumep cuna, pgeiicTBylollasi Ha 3apsbkeHHY0 4vacTuuy B6/AM3M OT M/IOCKOW  3a3eM/IeHHOi
NNACTVHbI, MOXET 6bITb BbIUMC/IEHA HA OCHOBAHMUM 3aKoHa KysoHa:

(5)

rae g - 3apag vacTtuubl;
d - paccTosHve g0 NNacTUHbI.

5 Mpo6nemMbl M ONacHble NPOSBMIEHUS CTATMUYECKOTro 3/IeKTpuyecTBa

5.1 O6ume NonoxeHUs

QnekTpoctatuyecknini paspsg (3CP) pasnuualoT no Tuny v Mo BO3LENCTBUIO, MOCKOMbKY MPUYUHBI
3/1ekTpocTaTnyecknx nNpobaeM MoryT 6biTb Pas/IMUHbIMKU 1 ONPeaensaTbCs UX NPUPoLoi. Paspaabl mexay
MeTa/IIMYecKUMN CTPYKTYpaMun, WCKPOBblE W MNOBEPXHOCTHble KUCTEeBble pa3psdbl Hawvbosiee OnacHbI.
Paspsgbl ¢ HasnekTpM3oBaHHbIX O0OBEKTOB M3 M30/MPYOLWMX MaTepuanoB Takke MOryT npeacTaBnsTb
0NacHOCTb M MOTYT 6bITb UCTOYHMKOM 3aXKWraHWs OrHEONacCHbIX ra30BblX CMECEW WIN MPUYNHOW HaHeceHus
yuiepba 3/1eKTPOHHLIM KOMMOHeHTam. [po6oli n3onupylowmx cnoes MosynpoBOAHWKOBOIO YCTPOMCTBa
MOXEeT NPOM30WTU NpWU HanpskeHun MeHee 50 B. a AnA Apyrux NOBPeXAEHWNA, Takux Kak nnasBneHue
martepuasna nosiynpoBoAHuKa, TpebyeTcs sHeprus BCEro B HECKOIbKO MUKPOKOyNel. 3apsaj XUAKOCTN uin
TBEpPAOro obbekTa cosgaeT npobnemMy npu paspsge Ha Apyroe Teno Wi Ha 3emsio.

B Xxupypruyeckux oTAeneHuax wunv npu npousBoAcTBe (apMaleBTUYECKMX npenapartoB BaXHO
cobnogate ocobble TpeboBaHWA MO COGMOAEHVIO YUCTOTbI. [pu 3TOM MOXET BO3HUKHYTb npobriema
KOHTPOSA 3apsKeHUsA YacTuLl.

5.2 9/1eKTPOHHbIE KOMMOHEHTbLI U CUCTEMBI

5.2.1 O6wme nonoxeHuns

OCP - cepbes3Hasa yrposa A1 3/1EKTPOHHbLIX KOMMOHEHTOB M cuUCTeM. [lnanasoH 4yBCTBUTE/ILHOCTU
3/IEKTPOHHbIX KOMMOHEHTOB K BO3geicTBuio 3CP wupok. Haubonee u4yBCTBUTENIbHLIMW SABAIOTCSA,
Hanpumep, NosynpoBoAHMKK, cunTbiBatowme (MR) ro/loBkM 1 TOHKME NAIEHOYHbIE PE3NCTOPBI.

M3-3a BbICOKO 4yBCTBUTENIbHOCTU MpeAnonaralT, 4TO BCE TWMbl 3/1IEKTPOCTATUYECKUX paspsgoB
MOTYT NoBpexAaTtb YyBCTBUTE IbHbIE 3/IEKTPOHHbIE KOMMOHEHTbI.

5.2.2 Tunbl noBpexaeHuni

MospexpaeHne oT SCP MOXeT NPMBECTU K KaTacTPOoUUYECKOMY OTKa3y W CKpbITbIM AedekTam.
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KatacTpoduueckoe nospexaeHne MOXeT MPUBECTU K OTKasy Win fedeKkTy KOMMNOHEHTa U Bbi3blBaTb
npekpaLieHve OYHKLMOHNPOBAHNS KOMMOHEHTa WUN CUCTEMbI MW HECOOTBETCTBME NPeAbABASEMbIM K HAM
TpeboBaHUsAM.

Y KOMMNOHEHTa CO CKPbITbIM Ae(EeKTOM MOryT BO3HWKHYTb W3MEHEHUS XapakTepucTuK, KoTopble He
06513aTeNbHO  BbIAYT 3a npegenbl HOPMAaTWMBHbIX [0MNYycKOB. OAHako 3TO MOXeT O6biTb cnefcTsuem
ocnabneHHoro Bo3geicTena SCP. KOMNOHEHT CO CKPbITbIM fehekToM MoxeT ObiTb 60/1ee BOCNPUUMYUNB K
nocnegywwum paspsgam  unu  nwbomy ApyromMy BO3LENCTBMIO Hanpskenus. W BcneacTeue  3Toro
YBENNUUTCS BEPOSATHOCTb COKpaLLEeHNs ero cpoka cyxobl.

HesiBHble nocnencTsus BO3AENCTBUA paspsAfoB Ha Nporpammupyemblii KOMMNOHEHT (Ha KOMMOHEHT,
3a/1el/icTBOBaHHbI B NporpamMme) Unu BO3AEWCTBUA 3MIEKTPUUECKMX MOMEX, BO3HUKAKLWMX MpW paspsge,
MOTYT NPOSIBUTLCA B (DOPME WCKAXEHWSA XPaHALMXCA AaHHbIX. JIOXHBIA CUrHam MOXeT MosiBUTbCA M3-3a
Ha/0XeHNs1 HaBOAUMbIX TOKOB WAW 3NEKTPOMAarHWTHbIX W3/lyYEHWUA, UCTOYHWKOM KOTOPbIX CAYXWT paspsg
CTaTUYeCcKoro aneKkTpuyecTsa.

YpoBeHb NOBPEXAEHNA KOMMOHEHTa B 3aBUCMMOCTU OT TNa MexaHu3mMa MnoBpexaeHnsa onpeaensercs
WY HanpsXeHneM, AN MOLLHOCTbIO. Pas/inyHble TUMbl KOMMNOHEHTOB U NOMYNPOBOAHUKA BOCMPUUMYMBLI K
pas/iMyHbIM BUAAM MeXaHW3MOB MOBPEXAEHUS.

KomnoHeHTamy, 0c060 4yBCTBMTENbHbIMW K NPO6OI M30M1AUMW, SABASAKTCA Hanpumep, MNonesble
TpaH3UCTOPbl (ANCKPETHbI NPo6Oi OKCWAHOTOo 3aTBoOpa), WHTEerpasbHble MWKPOCXEMbl C MNOJHOM
meTannusaumein n KoHAeHcaTopbl. TUMUYHBIMU BUAAMW OTKa30B SIBMAIOTCA KOPOTKME 3amblkaHus WU wnn
BO3pacTaHune Toka yTeuku (M3MeHeHUe BO/IbTaMMNepHOW XapakTepucTuku).

MprMepbl KOMNOHEHTOB, OCOOEHHO BOCMPUUMUMBLIX K MOBPEXAEHUI0 MeTannusauuu, skoyarotT CBY-
TPaH3UCTOPbI U MHTErpasibHble MUKPOCXeMbl. TUMNYHbIA BUA OTKasa - 06pbIB Lenw.

lMockosbky BCe 3TUM  MexaHuU3Mbl MOBPEXAeHWsa 3aBUCAT OT [EOMETPUYEeCKOro pasmMepa
[OV3NEKTPUYECKoro Cfiod, [ApPYyroro cfios M30MAUMKM,  WWPUHBL W TOMWMHBLI  MeTanamMsauum wn T. [,
npegnonaraeTtcs, 4YTO CO BPEMEHEM TPOABMAAETCA TEHAEHUUS YBENWYEHUA  YyBCTBUTENIbHOCTU
nonynpoBOAHMKOB K Bo3geicTBnio ICP. OpgHako AN HEKOTOPbIX TWUMNOB KOMMOHEHTOB Y/yulleHue
3alMLLEHHOCTM Leneil oT ux BO3AeENCTBMA obecneumBaeTcs UX M3rOTOB/IEHMEM B GynaBoyHOM dhopmare,
YTO CHMXaeT UX YyBCTBUTENbHOCTL K SCP.

5.2.3 TMpo6sembl 1 Yrpo3bl Ha Pa3/INYHbIX 3Tanax XM3HEHHOTO LuKna

Bce anekTpoHHble cucCTeMbl B npouecce MNpuUMeHeHusa yasBumbl gns SCP. Mpsamoe nopaxeHue
CU/IbHBIM pa3psafoM 060W YacTu CUCTEMbl MOXET CO34aTb TOKW, He NpoTekallme HernocpefCcTBEHHO B
3eM/0.

[axe paspag B6/M3M cUCTEMbI MOXET MoBpeauTb ee. Paspsaf u3nydvaeT 3/1EKTPOMarHUTHoe rmorse,
Crnoco6Hoe MHMUMMPOBATb TOKM B cUCTeMe. DTW TOKM MOTyT ObiTb paspylInTeslbHbIMU WA NPUBOAWUTL K
«CKPbITbIM ~ Aed)ekTamM», Hanpumep, K WCKaXEHUIO WHpoOpMauUM CNpoBOLMPOBAHHBLIMU  UMMY/1bCAMU.
MporpammypoBaHue onpegesieHHbIX KOMMTOHEHTOB MOXET ObiTh Takke 6e3B03BPATHO UCKaXKEHO.

DneKkTpocTaTMyecknini paspag MoXeT NPou3oiTU Ha kabesflb, PacnosioXeHHoe faneko OT CUCTEMbl, U
BOJIHA nepeHanpsxeHus (MMMNynbC BbICOKOTO HANPsXeHUs1) MOXET NPOHUKHYTb B CUCTEMY.

Bo Bpemsi W3roTOBNEHUS 3NEKTPOHHbIX YCTPOWCTB 06paboTka UyBCTBUTENbHLIX 3/1EKTPOHHbIX
KOMMOHEHTOB M cbopka AO/MKHbI OblITb OYeHb AenukaTHbl. B okpyxatwllell cpefe paboyero mecta ecTb
MHOTO yrpo3 3/IEKTPOHUKE: 3apsKeHHble onepaTtopbl, ofexAa, He3as3eMJ/IOHHble Y3/bl MeXaHW3MOB,
naacTukoBasi ynakoBka U MyCOpHble Befpa, NnacTMaccoBble KOMMNOHEHTbI, 1 T. 4. Hanbonee paspylwmTtenex
NCKpPOBOI pa3pafd. Takoi pas3pag MOXeT npou3oWTX NpWM  COMPUKOCHOBEHWW C MevyaTHOW nnaToi
Ha3NeKTprU3oBaBLLErocs oneparopa.

3apag caMoro KOMMOHeEHTa Takke MOXEeT Bbl3BaTb NOBPEXAEHWUS. 3akloYeHHbI B N1acTMaccoByio
Kancyny nonynpoBOAHUK SIErKO 3apsaeTCs Npu TPEHUK O ee NOBEPXHOCTb, Hanpumep, 06 ynaoTHUTeNb Nan
NNacTUKOBbLIA MakeT. STOT 3apsf Ha NJacTMacCoBON MOBEPXHOCTU Kancy/bl WHAYUMPYET HanpshkeHne Ha
NPOBOJHUKAaX MNONYNPOBOAHMKA W Ha ero coefuHeHusx (Ha BeBofax W BblBogax). lMpu COMPUKOCHOBEHWUU
COefIMHEHN KOMMOHEHTa WM KOMMOHEHTa C MeTa/l/INYeckKUM WHCTPYMEHTOM, WU najbuemM Npoucxogut
pa3psg. MNocKosibKy eMKOCTb 3TUX 06BEKTOB Masia M eMKOCTb MHCTPYMEHTa WK nanbla orneparopa HamMHOro
6onblle, pa3psg NPOMCXOAWUT O4vYeHb ObICTPO U Bbi3blBAET MPOTEKAaHWEe CUMbHOrO Toka. [axe ecnu
paspsxaeTcs O4YeHb Hu3Kas SHeprusa, ANA O0YeHb MeSIKUX 3/1eMEHTOB Lenu TOK MOXeT 6bITb
paspyLlnUTeNbHbIM.

B npouecce npou3BoACTBA KOMMOHEHTOB BO3HMKAOT W Apyrve npobnembl, CBsi3aHHble C
3NeKkTpocTaTuyecknuMm  3apshkeHnem. [onynpoBOAHWKM B Mpouecce MNpous3BoAcCTBa  [O/KHbI  OblTb
4ypesBblYaNHO YMCTbIMWU W NOBEPXHOCTb [O/KHA ObiTb 3awuuieHa. Ecnm nonynpoBOAHUK 3apshkeH, OH
npuTArMBaeT Mblfib M3 BO3Ayxa. Ta xe camas npobrnema cylw,ecTByeT M B OTHOLIEHUW APYrMX AeTtanei
9/1eKTPOHUKN, HaNpUMep, B CBA3M C 3arpsA3HeHnem AUCKOB, AUCKOBOAOB W 3/1EKTPOHHOW ONTUKK.

YpoBeHb, Ha KOTOPOM KOMMOHEHT noBpexgeH OCP. 3aBucut OT pAu3aliHa KOMMOHEHTa U
XapakrepucTuk paspsga. MoryT BO3HMKAaTb pas/iuyHble YCNI0BUSA BO3HWKHOBEHUS paspsfioB, HO B kayecTse

10



FOCT P 53734.1-2014

npeAcTaBUTesIbHbIX, [aXe ec/ OHW He MNepekpbiBalT BCE BO3MOXHble BAUAIOWME Ha paspan
06CTOATENBCTBA, BbIAENEHbI TpuM Tuna Mogenein: Mogenb 4enoseyeckoro Tena (MUYT). mogensb
MexaHunyeckoro yctpoiictea (MM) n Mmozenb 3apshkeHHoro ycTtpoiictea (M3Y). Mogenu ucnonb3yoT, YTo6bI
onpefennTb MakCUMasllbHOe 3Ha4YeHWe HanpshkeHus, koTopoe, Oyayyn peasim3oBaHHbIM, He HaHeceT
yuwiep6a UcnblTbiIBAEMOMY KOMMOHEHTY.

5.3 OnacHOCTb 3aXuraHnua OT CTaTUYEeCKOro afieKTpuyecTea

5.3.1 O6wue NoaoxXeHUs

Pa3spsagbl cTaTMyeckoro asieKTpuyectsa MOryT 3axuratb roprouve rasbl. Mbib, napbl UM asapo3osu.
3axuraHve Bbi3biBaeT CUIbHO HarpeBalLuiics kaHan paspsga.

5.3.2 NckpoBble pa3psagbl C 3/1eKTPONPOBOAALWNX 06BEKTOB

MpnbnnsnTenbHOEe BbIUMCIEHNE IHEPTUM UCKPOBOrO paspsga MOXeT 6biTb cAenaHo, Hanpumep, Ans
He3a3eM/IeHHOro MeTas/imyeckoro 6apabaHa, 3ano/IHEHHOTO NPOAYKTOM pasmorna.

Mpumep - B 3ToM cnyyae 3apsgHbli Tok | Mor 6bl 6bITh paBeH 10 A. ConpoTwuB/eHue
3emsne 6apabaHa R Morno 661 Th 10/ OM 1 eMKOCT b0 Npu6AM3nTensHo 50 nd. Torga BO3MOXHOE
MakcumanbHoe HanpsXxeHue Ha 6apabaHe Vmix npu6an3nTenbHo yepes 15 ¢ 3arpy3ku paBHO:

Yym =/ -Y?= 10 kB
MakcumanbHas aHeprus, IV, peann3oBaHHas Npy NCKPOBOM pa3psije paBHa:

W=-C V 2 =25mx

KpyTnsHa nepegHero hpoHTa, amnautyga v NpoAOo/DKUTENbHOCTb UMMy/bca paspsaAHOro Toka npu
paspsfe - BaxHble hakTopbl, BANSIOLWME HA YPOBEHb ONAacHOCTW. Bbicokas kpyTu3Ha nepegHero chpoHTa 1
amnauTyga vmnynbca Toka onpegensieT agmabartnymocTb Tennonepegayn, Havbonee crnocobCTBYyOLLEl
3aXMUraHnio ra3oBO3fyLUHOV cmecu. HaobopoT, 6010e AnuTensHas NpoAo/KUTENBHOCTb paspsja, uHoraa
NPUBOAWUT K YBE/IMYEHWIO BEPOATHOCTW 3aXMraHWa Nbl1eBO3AYLUHOW CcMecu. BkIYeHWs BbICOKOTO
uMnegaHca B Lenb paspsfHOro Toka AO0CTATOYHO, 4TOObl YMEHbWWTb TOK paspsfa U yBeNnynTb ero
NPOAO/IKNTENBHOCTb, UYTO MOXET CHU3UTb MNOTEeHUMasnbHYyl OMAaCHOCTb 3aXwuraHns 60/bLUIMHCTBA
OrHeomnacHbIX cMeceil.

5.3.3 KopoHHble pa3psagbl C 31eKTPONpoBOAALUX 06 BEKTOB

MNOTHOCTbL 3HEpPrUM B paspsiie HaMHOrO MeHblue, YemM B WCKpe, W MO 3TOW MNPUYMHE KOPOHHbIE
pa3pagbl  06bIY4HO He CMocoGHbl CTaTb WCTOYHMKOM  3axkuranms. OpfHako, npu  onpegeneHHbIX
o6CcTOsATENBCTBAX, HanNpuMep, ecnyu NPOUCXOAWUT YBeNWYeHune noTeHuuana 3a0CTPEHHOro MpoBOAHMKA,
KOpOHa MOXeT nepeiTv B UCKPY MeXAy 3TUM NPOBOAHUKOM W APYTUM, CNOCO6GCTBYOLWMUM 06pa3oBaHuto
NCKPOBOTO Pa3psAfHOro NpoMexyTka.

5.3.4 KucteBble pa3psagbl C U30/MPYOLLUX NOBEPXHOCTEN

Ecnn  aHepruv  BMOMHe [0CTATOYHO, KWACTEBble  paspsifbl  MOMYT  3axuraTb  60/bLIMHCTBO
B3pbIBOOMACHbIX ra3oB W NapoB. 3axurawuias CrnocobHOCTb 3aBUCUT OT MNOMSPHOCTM paspsagoB U
KOHburypaumm anekTpodos. MNMoka ele HeT yBepeHHOCTU B TOM. YTO KUCTeBble pa3psafbl CNOCOOHbI 3aXuraTb
NblNIeBO3AYLUHbIE CMECH.

5.3.5 CKonb3slmMe KNCTEBbIE paspafbl C U30INPYOLUX NOBEPXHOCTEN

[N BO3HMKHOBEHWSA CKOMb3SILLMX KUCTEBbIX pa3psfoB TpebyeTcs BbiCOKas NOBEPXHOCTHAsA NAOTHOCTb
3apsAfoB, kotopasi 06bIYHO hopMuMpyeTcsa Tam. TA4e YacTuubl CbiMyynx MaTepuanoB B3aWMOAEWCTBYIOT CO
CTEHKaMW WAWN NOKPbITUSIMU C BbICOKUM YAe/bHbIM COMPOTUB/IEHMEM, Hanpumep, Npu MHEBMOTPaHcnopTe
CbIMy4Ynx Martepuanos no Tpybam M3 MaTepuasioB C BbICOKAM YAeNbHbIM COMPOTUB/IEHWEM WAX MO
MeTasi/IMYeckuMm Tpybam C MOKPbITUAMWU U3 Takux MaTepuanoB. CKOMb3AlWMe KACTEBble paspsdbl
Habnganmcb, Korga npoBoAsLme XUAKOCTU NynbCUpoBav (MMMYNbCHO NPOKauyMBainCh) NO WAaHram u3
N30/IMPYIOLLMX MaTepuasioB C Cyxoi (HapyXHOi) NOBEepXHOCTbi. B apyrux cnydasx npu onpegenieHHbIX
06CTOATENbCTBAX 3HAYUTENIbHOE TPEHWE MOXEeT MPOUCXOAUTb MeXAy YnakoBaHHbIM MNPOAYKTOM U
ynakoBKOW. BbiCOkasi NOBEPXHOCTHaA MOTHOCTb 3apsfoB MOXET Takke CTaTb pe3y/nbTaToM OCaXAeHWs
MOHOB Ha CTEHKax WU MOKPbITUAX C BbICOKAM YAeNbHbIM COMPOTUBAEHWEM. BosbluOe KONMMYEeCTBO UOHOB
MOXeT MpPOABMAATLCA B MNPOU3BOACTBEHHbIX YC/MOBWAX, HanpuMep, BO BpeMs YyBeNWYeHWs O6BLEeMHOW
NAOTHOCTU 3apafoB (TP YNAOTHEHUM B MPOLECCe OCaXKAEHUSA) CbIMyYyux MaTepuanoB C BbICOKUM
yAenbHbIM CONPOTUBEHNEM. Takne pa3paibl He BO3HWKAIOT B CMOSAX CbiNy4ynx MaTtepuanos.

CyauTb 0 3axurarolieinl CnoCo6HOCTU CKOMb3ALWMNX KUCTEBbIX Pa3psafoB MOXHO, MOCKOSbKY B KaXA0M
OoTAeNbHOM paspsfe peasm3yeTca 6onblias 4yacTb 3apsja M 3anaceHHyl 3HEepruio MOXHO CPaBHUTb C
MUHMManbHOW 3Hepruel 3axuranva (M33) gaHHOro nopolwkoobpas3Horo npoaykta. Paspsgbl C Takoi
3Heprueli nNpuM HenocpeAcTBEHHOM BO3AEWCTBMM Ha 3/IEKTPOHHbIE CUCTEMbl WAW YCTpOWCTBA MOryT
npuBoAMTbL K KaTacTpodmyeckum nocneactsmaM. CnegyeT OTMETUTb, 4YTO pa3psaj Ha 3eMni uyepes
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YyenoBeka NpU Takoi 3HEprn okasbiBaeT Ha Hero 3HauuTeslbHoe (U3MOM0TNYeckoe BO3feNCTBre |
npeacraBnseT onacHoCTb.

5.3.6 Pa3pagbl ¢ Tena yesnoBeka

3apagbl Ha Tene yenoBeka OObIYHO BbI3bIBAOT OMACHOCTb. YenoBeK, W30/IMPOBaHHbI OT 3eMnu,
MOXeT JIerko Hasa/eKTpU3oBaTbCs U OCTaBaTbCA B 3apSXXEHHOM COCTOSHUW. M30MAums OT 3eMan MOXeT
obecneynBaTbCA HamMoNbHbIM MOKPLITUEM WAWM MNOAOWBamMyW 06YBWU, BbINOSIHEHHBIMU W3 W30NALMOHHOTO
maTepuana. CyliecTByeT MHOr0O MeXaHW3MOB, Ob6ecrneuvBaloWMX 3/eKTpu3auuio YesioBeka: Ass 3TOro
[0CTaTOYHO NOXOAUTL MO NOJY, NMOAHATLCA C CUAEHbSA, CHATbL OfEXAYy, BOCMNO/b30BaTLCA M/1acTMacCcoBbIMU
n3genuaMmn, CAnMTb XUAKOCTb WAM cobpaTb 3apsXeHHbli mMaTepuan B €MKOCTb, WM NOCTOATb B Nose
3apsXKEHHOro 06bekTa, HanpuMep, NPUBOAHOTO PEMHS UM U30NUPYIOLLE YNakoBKN.

Ecnun anekTpocTaTnyecky 3aps>KeHHbI YenoBek KOCHEeTCA 3/1eKTPonpoBoAsALLero o6bekTa (Hanpumep,
pyukv asepw, nepwn, u T. 4.). TO NPON30NAET NCKPOBOI paspsag. Takve paspsfbl MOryT OblTb HE3aMeTHbIMU
UW HEC/TbILLUMbBIMU U faXe He OLLYTUMbIMU YeIOBEKOM.

MoTeHuman 3 kB Ha xapakTepHoli Ana Tena yenoseka emkocTn B 200 n® cooTBeTCTBYET 3anaceHHo
aHeprun 0.9 mIx. VckpoBol paspsf € 4enoBeka Npy TakoM 3HAYEHWW 3HEeprnu CnocobHbI 3axeyb rasbl
(M33 cmecu Bogopoa/Bo3agyx - 0,02 mOx). napbl (M33 cmecu yrnesogopoa/so3gyx - 0,2 mIx) n paxe
HekoTopble Mbian (MeHee 1 mx). M. kOHe4yHO, Takme paspsaabl CNOCOGHbI MOBPeAUTb He3aluleHHble
3/1eKTPOHHbIE YCTpoiicTBa.

5.3.7 3axuraowiaa cnoco6HOCTb 3/IeKTPOCTaTUYECKNX pa3psaoB

5.3.7.1 O6LwWune nonoxeHus

Ecnu B onacHbIX 30Hax MOryT BO3HUKaTb paspsafdbl CTaTUYECKOro 3/1eKTpuyecTsa, TO C/iefyeT yyecTb
UX CMOCOBHOCTb 3aXuraTb B3pbIBOONACHYIO Cpeay, B KOTOPOW OHU BO3HMKAIOT.

5.3.7.2 VickpoBble paspsgpl

OnacHOCTb 3aXWraHus WUCKPOBbIM Pa3psfoM MOXHO OLEHUTb NyTeM CpaBHEHWs 3aTpayvyeHHoW npu
paspsage aHeprum ¢ M33 cpeapl, B KOTOPOI pa3pag nponcxoaut (cMm. 5.3.2).

5.3.7.3 KopoHHble pa3pagbl

MAOTHOCTb 3HEpPrUKn Npu Takux paspsgax 06bI4YHO He gocTaTouHa ANns 3axuraHnsa (cm. 5.3.3).

5.3.7.4 KucteBble pas3psaabl

[Moka HeT ellle HMKaKUX foKasaTesIbCTB, CBUAETENbCTBYIOWMX TOM, YTO faxe camas 4yBCTBUTE/IbHaA
Nbl/ib (KPOME MHULMUPYIOLNX B3PbIBYATLIX BELLECTB) MOXET OblTb 3aXXKeHa KWCTEeBbIMU paspsagamu.
TeopeTnyecku, nNpu 3TOM, Takyld BO3MOXHOCTb Hesfb3sl OTpuuaTb, MOTOMY YTO 3KBMBa/IEHTHas 3Heprus
KNCTEBbIX pa3psafoB MOXeET 6biTb A0 4 mIX (cMm. 5.3.4).

OrHeonacHble rasbl U Napbl MOTYT 6bITb 3aX0KEHbI KUCTEBLIMW paspsgamMu.

OueHka BepPOATHOCTU NOABMNEHUS KUCTEBbIX pa3psAfoB, CNOCO6HbLIX BbI3BaTb 3aXuUraHvwe rasa win napa,
MOXeT OblTb cAenaHa Mo 3HaYeHWsAM BEeNMYMHBLI 3apsafa B efUHUYHBIX UMMy/bcax paspsagHoOro Toka npu
KUCTeBOM paspsge.

MuvHUManbHble 3HaYeHNs 3apsga B e4UHUYHBIX UMAyNbCcax paspsagHOro Toka Npyu KUCTEBOM paspsje,
CNOCOGHbIE BbI3BATb 3aXUraHue ra3os 1 Napos pas/IMyHbIX rpynn B3PbIBOONACHOCTUN, OLLEHMUBAIOTCA Kak:

- 60 HKn - ona rpynn B3pbiBOONacHoCTH | unu VA,

- 30 HKn - gna rpynn B3pbiBoonacHocTtu 1IB;

- 10 HKn - gnsa rpynn B3pbiBoonacHocT HC.

[JononHutenbHaa uHdopmauma o rpynnax B3pbiBoonacHoctn - no NOCT IEC 60079-10-1 n FOCT
IEC 60079-10-2.

Ona pernctpauuu KUCTeBbIX pa3psafoB, [AMAWMXCA B TeYeHWe HaHoCekyH, TpebytoTcs
COOTBETCTBYIOLLME U3MepuTenbHble Npubopbl. Ha pucyHke 4 aBa npumMepa. Mpumepbl Taknx YCTPONCTB -
6bICTPOAECTBYOLWME 3anoMUHaoLWwme ocunanorpadbl € BbICOKOYACTOTHLIM LUYHTUPYIOLMM Pe3NCTOPOM.
O6bI4HO KX nonoca nponyckaHus 300 MIu. yactoTta guckpeTtusauun £1 'eblb/c.

COOTHOLIEHNE MeXAy BEeNMYMHON 3apsafa B eAVHUYHBbIX UMMY/bCcax Pas3psagHoOro Toka Mpu KUCTEBOM
paspsafe W BEPOATHOCTbIO 3aXWUraHWa He YyuuTbiBaeT HWM  MPOCTPAHCTBEHHOTO, HU  BPEMEHHOro
pacnpefeneHuio sHeprum B paspsge. 3HaveHua 3apsga B MMNysbce criegyeT paccmatpuBaTtbh  Kak
npuénmxeHne, a He kak abCconOTHYIO Mepy 6e30nacHOCTM MaTepuasioB B pasHoo6pasHbix dopmax ux
NPUMEeHeHuUs.
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QMIMK
-2 47«nVS

MathkNe
-2.426MM

22z
1C 42 40

4 6) CunbHbIli pa3psag > 60 HKn

PucyHok 4 - MNpumepbl hopM MMMybca KUCTEBOro pa3psga Ha akpaHe
6bICTPOAENCTBYIOWEr0 LMMPOBOro 3anoMuHatloLLero ocuunnorpada

5.3.7.5 Ckonb3saume KucTesble paspagpl

OueBUAHO, YTO CKOMb3sILLME KUCTEeBble paspsfbl CNOCOGHbLI 3axurartb roprouve rasbl U napbl, Kak u
60NbLWNHCTBO Mbln (cM. 5.3.5).

5.3.7.6 KoHnyeckue paspsgpl

MN3BECTHO, YTO KOHMYeckne pa3psafbl CNOCOOHbI 3aXnraTb roproune rasbl U napel. Cregyet yunTbiBaTb,
YTO OHW MOTYT 3aXuraTb U HEKOTopble Mbin (cM. 4.7.6).

5.4 ®dusnonornyeckoe Bo3gelicTeme

Xopowo u3BECTHO siBleHWe, OCOGEeHHO B [AHW C HWU3KON BMaXHOCTbIO BO34yXa, KOrga 4enoBek
3/1eKTpn3yeTcs, NPONAsACh N0 KOBPUKY WAW MOAHSABLWINCH C CUAEHbA aBTOMOOWAA, W NPU NPUKOCHOBEHWUM K
3/1eKTPONPOBOAALLMM 06bEKTaM OLLyLLaeT 3/1eKTpUYecknin yaap.

YpoBHU BOCMPUATMA /IOAbMU 3NEKTPOCTATUYECKOr0 3apsifja M OTBETHOW peakuun npvBeAeHbl B
Tabnuue 3.

MN301mMpoBaHHbIi YenoBek MOXeT 3apsagmuTbCa A0 BbICOKMX 3HAYEHMI noTeHuuana, 0CO6GEeHHO npu
ob6palLeHnn ¢ CUIbHO 3apsXXeHHbIMU 0O6bekTamu. MprUMepbl TakuX CUTyauuii BKIHOYALOT:

- MpoLecc 3anpaB/ieHUs MoCcTeNn: NOKpbiBasia 3apskeHbl UM YenoBek npuobpeTaeT MHAYLMPOBAHHbI
noTeHumMan, KOTOpPbIA HelTpann3yeTcs Npu UCKPOBOM paspsife B MOMEHT CONPUKOCHOBEHUS C MPOBOAALNM
06BEKTOM;

- ynakoBKy W pacnakoBky B C/ydae MNPYMEHEHUS XOPOLIO 3EeKTPU3YIOLMXCA YNaKoBOYHbIX
maTepuanos;

- 0fleBaHVe W CHWMaHWe CBMTepa: CBUTEP CW/IbHO 3apsXeH M Ha YesoBeka NpoMcxomsaT paspsgbl
(kncTeBble pa3paabl):

- TPY30BUK C M30/IMPOBaHHbIMU N/1aCTMacCoBbIMM KO/lecamMn 3apAaaunnca npu ABMXEeHUnU, U KacaHue
Ky30Ba MOXET Bbl3BaTb HEMNPUATHBbINA LLIOK.

Tab6nuya 3 - YPOBHM BOCNPUATUSA NOAbMU 3/1IEKTPOCTATUYECKOIO 3apsaaa v OTBETHOM peakuuy npu
emkocTn Tena B 200 nd

OHepruna paspsaga. Peakuns MoTeHunan tena. B
MOXx
0.1 Paspsag owytum 1000
0.9 YeTKo owwyTum 3000
6.4 HenpuATHbINA Lok 8000
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5.5 MogenupoBaHune 3n1ekTpocTaTU4YecKnx paspsaaos

5.5.1 O6wwme nonoxeHus

Paspsaabl cTaTMyeckoro anekTpuyecTsa 06bIYHO MOAEIMPYHTCS NPOCTOM 3NEKTPUYECKONM LIENOYKONA, B
KOTOpPOI 3MeKTpoCcTaTUYeCKUn 3apsif, HakanavMBaeTcs Mpy 3apsKeHMM €eMKOCTM KOHAeHcatopa [0
onpeaeneHHoro HanpsKeHus. Korga TpebyeTcsa Mogenuposaxne paspsaga. 3anaceHHas
3MeKTpocTaTMyeckas aHeprust paspskaeTcs Yyepes 3/1eKTPUYECKYIO LieNb Ha Harpysky, KOTOpOi MOXeT 6biTb
WUCKPOBOV paspsg Wanm UCNbITyeMOe 3/IEKTPOHHOE YCTPOMCTBO. Paspsg 06bI4HO XxapakTtepusyeTcs
napameTpamu, OTHOCAWMMUCA K (DOpMe BOJIHbI ToOKa. /, XOTA 3anaceHHas nepepj paspsgom
3MeKTpocTaTMyeckas 3Heprus Takke MOXeT OblTb BaXHbIM napaMeTpoM. [lpuHuMnuanbHas cxema
yCTpOICTBa A8 MOAENMPOBaHUSA Pa3psoB CTaTUYECKOro 3/IEKTPUYECTBA NPUBELEHA HA PUCYHKe 5.

ConpoTtvsneHve A VHAYKTUBHOCTL L

Pa3pagHuk

nnm
Emkoctb C Tok NCNbITY-
HanpspkeHne » paspsiga emoe

YCTPOIACTBO

PucyHok 5 - MprHUMNManbHas cxema ycTpoicTea AN MOAeNMpoBaHus paspsioB CTaTuyeckoro
anekTpuyecTsa

3JTa ynpoleHHas MoZesb Leny no3BosisieT NonyyaTb 4151 Pa3/IMUHbIX Lieneii Wrpokuii Bapbupyemblii
AnanasoH (popMbl BOJIHbI, B 3aBUCUMOCTM OT 3HAUYeHUsi eMKOcTU C. CONpPOTUBNEHNSE R 1 MHAYKTMBHOCTY L.
Takune KOMMOHEHTbI CYLLECTBYIOT B 10601 3/1EKTPUUECKOI LiEenu, XOTsi NPaKTUYECK! HEKOTOPbLIE U3 HUX MOTYT
MPVCYTCTBOBATb Kak HENPEAYCMOTPEHHbIE, HO HEU3GEXHble «MapasnuTHbIe» KOMMOHEHTLI. Bo MHOMUX Lensx
Masible «NapasuTHbIe» KOMMOHEHTbI MOryT WMEeTb CyLeCTBEHHOe B/IMSIHUE Ha KOHEeuHYl MoAennpyemyto
¢hopmy BOJIHbI, NOlyYaemoii Ha BbIXOZE.

MonydyaeMblii Ha BbIXOAE TOK BbIYUCAAKT Mo hopmyne:

/= - x L ®)
2-L ©
rae
a R (7)
2'1*
"
(8)
LC

Ecnu <0 - peiicTBUTENBHOE YMCAO, TO LENb AaeT YHUNONAPHY0 (DOPMY BOJHbI, Kak NpaBuo, ¢ KPYTbIM
nepegHVM hpOHTOM U NOCeAYyOWNM ANNTENbHBIM 3KCNOHEHTHbIM 3aTyXaHueMm.

Ecnn <0=0, TO uenb KpMTUYECKM 3arnylieHa n popMmpyeTcs KOPOTKUIA YHUNOASPHbIV MMAY/bC.

Ecnun «0- KomnsiekcHoe uncno, To hopma BOJHLI - Y6bIBaKOLWAA «LMKINYECKAs» CUHYCOMAA.

5.5.2 EMKOCTHble pa3pafbl A1 ONpefeneHns aHeprum 3axuraHmsa

Llenn c paspsxaloweincs eMKocTblo OObIYHO MPUMEHSAIOT NPV OMpeAeNnieHUun 3IHEPrnn 3axuraHus
ropiounx cmeceil. B TunoBoli cxeme, 4TO6bl 3ajaTb ONpPefefieHHYl 3Hepruio, MNPUMEHSAT EeMKOCTb.
ConpoTueneHve uenm R W WHAYKTMBHOCTb L O6bLIYHO WEKOHTPONMPYEMbl W HaxXofATCA Ha YpOBHe
«napasnTHbIX» 3HAYEHWIA.

Bo MHOruMx cnyuyasx onpefgenseMbiM napameTpoM CAyXWUT 3anaceHHas nepej paspsagoM 3Heprus, a He
dopma nonyvaemoi BONHbI TOKe pa3psga. Kak npaswno, copma nosyvyaemoi BOMHbI - ybbiBatowwas
cuHycouga.

B HekoTOpbIX Cryyasx B Lenb MOTyT ObiTb BK/IOYEHbl WHAYKTUBHOCTb. L, mnu conpotusnenvne R,
Hanpumep, B YCTaHOBKax [ANA ONpeAeneHNs MUHUMaNbHOW 3HEpruu 3axuraHus nblan, rhe 4acto
BK/lOYAETCA MHAYKTUBHOCTb 1 MIH. TUNMYHbIE 3HAYeHNA nNpeAcTas/ieHbl B Tabnuue 4.
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Ta6nuua 4 - TunoBble 3HAYEHNS, UCNOMb3yeMble NpU ModenvupoBaHnu SCP

O6nacTb R. Om C. no® L. HlH
Mogen npuMeHeHus
OnpegeneHune aHeprum 3axuraHve obnaka MapasuTHoe 5-1000 MNapa3nTtHoe
3axuraHus Mbii 3HayYeHne 3HaueHue wn 1
MIH
3axuraHve napa MapasuTHoe 5-1000 Mapa3sutHoe
3HayeHune 3HayeHne

Mogenb Yenoseyeckoro VcnbiTaHne 1000-3000 100-300 Mapa3nTtHoe
Tena (MUT) 3M1EKTPOHHOTO 3HaueHve

ycTpoiicTBa
Mogenb MexaHnyeckoro WcnbiTaHne 8.5 (TUNMYHO) 200 0.5 (TMnnyHo)
Yctpoiictea (MM) 3M1EKTPOHHOTO

ycTpoiicTBa
Mogenb 3apsxeHHOro WcnbiTanne <10 (TUNu4Ho) 3-30 <10 (TMnNun4Ho)
Yctpoiictea (M3Y) 3M1EKTPOHHOTO (TMNMYHO)

ycTpoiicTBa

5.5.3 Mogenb 4yesioBeyeckoro tena

BaxHoe 3HauyeHvne OTBOAUTCA MOeNn pa3psfa CTaTUYeckoro anekTpuyecTsa, UMUTUPYIOLWER paspag
C Ha3NEeKTPU30BaHHOIO YesIoBEKA Ha UCMbITyeMoe YCTPOWCTBO WAWM Ha CUCTEMY U HasbliBAeMOW MOAENbHO
yenoseyeckoro Tena (MYT). 3ta mogenb 06bIYHO uMCNonb3yeTca W A7S TOro, 4To6bl MpoBepuUTb
YyBCTBUTE/IbHOCTb K BO3[ENCTBUIO Pa3psAfoB CTaTUYECKOro 3/1eKTpPUYecTBa 3/1IeKTPOHHbLIX KOMMOHEHTOB U
cuctem B npouecce ux npoussoacTsa wnu akcnnyatauum no FOCT P 53734.3.1. 3Ty Mopenb Takxe
NPUMEHSIOT B APYrUX CUTyaumsx, rAe MOryT BO3HWKHYTb paspsfbl CTATUYEeCKOro 3jsiekTpuuyecTsa Tesna
yesioBeka, Hanpumep, B OLEeHKe YyBCTBUTENBHOCTY K 3aKMraHN0 MMPOTEXHNYECKOW MblN.

B atom cnyuae emkocTb C BblGUpalOT Takol, 4TO6bl OblITb TUMUYHON ANA AManasoHa 3HaYeHui
yesioBeyeckoro Tesia. ConpoTvBneHve R BKIOYEHO B LUEMb, HO UHAYKTMBHOCTL L ocTtaeTca B npegenax
HEKOHTPO/IMPYEMbIX «NapasuTHbIX» 3HauyeHwli. Monyyaemas BOMHA UMEET YHWUNOMAPHYH DOPMY C KPyTbIM
nepegHUM (POHTOM W MeAJ/IEHHO YOblBaOWMM MNOCNEAYyOLWMM 3HAYeHneM Toka. TWNUYHble 3HaveHus
napameTpoB npeacTas/ieHbl B Tabnuue 4.

5.5.4 Mofenb MexaHM4ecKoro ycTpoincrea

Mogenb NpuUMEeHAT npu onpefeneHnn 4YyBCTBUTENIbHOCTU 3/IEKTPOHHbLIX KOMMOHeHTOB K OCP ¢
60NbLINX MeTaIIMYECKUX O6BEKTOB, TakuMX Kak y3fbl 1 yacTu mawuH no FOCT P 53734.3.2. 31y mogens
Ha3blBalOT «MOfe/lb MexaHnyeckoro yctpoiictea (MM)».

B atom cnyuae emkocTb C, MHAYKTMBHOCTb L 1 dhopma nonyvaemoli Bo/Hbl 06bIYHO 3a4aHbl. TunnyHa
dopma BOMHbI - UMKIMYECcKas CUHycouAa 3afaHHOW 4acToTbl, ANTENbHOCTU WM aMnauTyAbl. TUMWYHbIE
3HayeHVs napameTpoB NpeAcTas/ieHbl B Tabnuue 4.

5.5.5 Mogenb 3apsXeHHOro yctpoiictea

Mogenb 3apshkeHHoro yctpoiictea (M3Y) mogenupyeT cuTyaumio, korga SCP npoucxogAat npu
CcONMKEHNN HeBONbLIOTO HA3/M1eKTPU30BaHHOTO YCTPOMCTBA WM 0ObEKTA C 3a3eMJ/IEHHOV MOBEPXHOCTLIO.
Mogenb NPUMEHSIOT NPU UCMbITAHUN YYBCTBUTENbHOCTU 3NEKTPOHHbIX YCTPOWCTB K Bo3aeincTBuio SCP. Kak
npaswio, B YCTPOICTBE NPMMEHeHa Masiasd eMKOCTb, a UHAYKTMBHOCTb L 1 conpoTuBieHne R orpaHuyeHbl
Ha YpOBHE «NapasuTHbIX» 3HauyeHWin. Mopgenb 06bIYHO hOpPMUPYET BOJHY, XapakTepHyH A8 OYeHb
KOPOTKOrO ¥ 6bICTPO MNpOTEKaloLWero YHWNOMAAPHOTO paspsga. TunuyHble 3HA4YeHUs napameTpos
npeacrasrieHbl B Tabnuue 4.

6 OCHOBHble pelleHns NpPo6eM 1 3aluTa OT ONacHbIX NPOSIBAEHWI

6.1 O6wue nonoxeHns

B TO Bpems kak BbisiBieHMe NPo6/eM, CBA3AHHbLIX CO CTATUYECKUM 3/1EKTPUYECTBOM He ObI/10 Lesnblo
HacTosilero craHgapTa, KpaTkuii 0630p UX pelleHnss HeobXoAuM B KayecTBe BBEAEHUSI B OMucaHue
MeTOZ0B U3MEPEHUss COOTBETCTBYIOLLMX NapaMeTpoB, CBA3aHHbIX CO CBOWCTBaMM MaTepuanos. [pobnemsl,
CBfi3aHHblE CO CTATMYECKUM 3/1EKTPUYECTBOM, ONpeAenstoTcs cneumdgmrkolii NpoM3BoaCTBa, NPOLLECCOB UK
mMatepuanoB ” 06CTOATeNbCTB. M3MepeHue anekTpocTaTuyeckux napamMeTpoB - NepBOCTeneHHas
HEe06X0AUMOCTb, MpeALecTByloWwas NPUHATUI0 3P DEKTUBHBIX PeLLUeHNIA.

OnucaHne nopsagka obpalieHns ¢ KOMMNOHEeHTamu, 4YyBCTBUTE/IbHbIMU K BO3AEWCTBUIO pa3psoB
cTatuyeckoro anekrpuyectsa, npusegeHo B NOCT P 53734.5.1 n FOCT P 53734.5.2. a 3awura oT
onacHbIX NPOSIBNIEHUI cTAaTUYeCKoro anekTpuyecTsa B [4J. Obwuin 0630p npeactaseH B 6.2.
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6.2 OCHOBHble NOAX0AbI

Bo MHoOrux cnyyasx Heobxoaumo onpegenutb o6nacTb, B KOTOPOM HeobxoAuMbl cneuuasibHble
NPefoCTOPOXHOCTU. DTO MOXET ObiTb y4yacTKOM 3awuTtbl oT SCP (¥Y33) npu npou3BOACTBE 31EKTPOHUKU
VN B3PbIBOOMACHON 30HOW B MPOMBILNEHHOCTU. [l BCEro nepcoHana, paboTalowero Ha aTux yyacrtkax,
Heo6X0AMMO MOHATb MOTPEOHOCTb B 3/IEKTPOCTATUYECKOM KOHTPOME Ha rpaHuliax y4vacTkoB W Mepax
3aLUTbl, KOTOPbIE JO/MKHBI ObITb COGMIOAEHbI HA ATUX YyYacTKax.

MepBbli MPUHUMA - UCKNIOYNTH NPUMEHEHME M30NSALMOHHBIX MaTepuanoB U rapaHTMpoBaTb, YTO BCe
nposoJsaline matepuansl Uan npegmeTbl U3 MeTasfia 3asemsieHbl. Ecnv anekTpusauus HeusbexHa, 4vTo
Hanbonee yacTto v HabnoAaeTcs, CTeneHb 3apsXKEHHOCTM MOXHO WHOrAa OrPaHUyYnTb MYTEM CHUKEHUA
yncna COMpPUKOCHOBEHWUI U nocnefylolnx pasfeneHnini KOHTakToB. JTO AOCTUraeTcs npefoTBpalleHnem
TPEHUA TBEPAbIX MaTepuasioB W CHWKEHWEM JIMHEAHOW CKOPOCTU XWUAKOCTel. VoHM3aumsa KOPOHHbIM
paspsaoM - O4YeHb MOSe3HOe CPeACcTBO COKpalleHUs HexenaTeslbHOM MOBEPXHOCTHOW NOTHOCTY 3apsaoB
Ha M30MMPYIOLLMX MNOBEPXHOCTAX. YCTPOICTBA, KOTOPble OCHOBaHbl Ha 3TOM MpUHUMNE W B KOTOPbIX
NMPUMEHSAIOT OCTPble 3a3eMJ/IEHHbIE 3NEKTPOAbl, UCMOMAL3YIT ANA HelTpanusauum 3apsfoB CTaTUyeckoro
3/1eKTPUYECTBA B 3/1IEKTPOHHOM NPOMBILLIEHHOCTY.

[MocKo/IbKy HakornsieHne 3apAfoB CTaTUYECKOro 3/1eKTPUYeCcTBa CyLECTBEHHO 3aBUCUT OT BIAXHOCTU
BO3A4yXa, B/UAOLWEN Ha BIaXHOCTb MOBEPXHOCTEN, oblliee pelleHue Monyyuntb 605nee HU3KMe YpPOBHMW
3apSAXXEHHOCTN CBOAUTCA K CTPEMIEHWIO NOAAEPXKMBATL BNAXHOCTb BO3AyXa HACTO/IbKO BbICOKO HaCKOJIbKO
BbICOKO, HACKO/MIbKO 3TO BO3MOXHO B OTHOLWIEHWW [pYrUX PUCKOB. Hanpumep, B 3M1EKTPOHHOIA
NMPOMBbILL/IEHHOCTU OTHOCUTENIbHAA BNaXKHOCTL BO34yXa noffepxusaeTtca B npegenax oT 40 % fo 60 %.
[na 60NblUMHCTBA ClyyaeB WCNO/b30BaHWE BbICOKOV OTHOCUTE/IbHON BMAXHOCTW HE OCHOBHAasA, a TOJIbKO
BTOPMYHAA Mepa 3aluTbl OT OMACHbIX NPOSB/EHNI CTaTUYECKOro 3NeKTpUYecTBa.

MHTeHCcudUupoBaTb yTeuky 3apsfoB C U30ALMOHHOIO MaTtepuasa Ha 3eM/110 MOXHO NpYMeHeHneM
aHTMcTaTnyeckol Ao6asku.

Lna TBepAblX U30NATOPOB OOLIYHO MPaKTUKYT NPUMEHEHWE NPOBOASALLE/ MaTpuubl B mMatepuane
fob6asneHnem yrnepoga wan MeTanIMYeckux 4acTul, NAacTUH WAX BOMOKOH. Mpu aToM, cnegyeT yyecTb,
4YTO 3TV cmcTeMbl 3hIEKTUBHLI TONBKO TOrAa, KorAa BO BCel MaTpuue BbIAEPXMBAETCA 3neKkTpuuyeckas
HenpepbIBHOCTb ¥ YTO. C/lefoBaTeslbHO, Takne CUCTEMbl YyBCTBUTE/bHbI K MEXaHWYECKAM BO3AENCTBUAM U
M3MeHeHWAM TemnepaTypbl. Kpome TOro, B [AaHHOM KOHTEKCTE OHW MOryT co3gatb npo6nemy Ans
npoBefeHns wusMepeHuin. 3apsafg BOOGOLWE He MOXeT MUIpupoBaTb C  W30AMPYIOLLEr0 KOHTUHyyma K
npoBoAsLLeil maTpule 1, Takum 06pa3oM, XapakTepUCTUKN paccenmBaHust WAy NPOBOAMMOCTU CYLLECTBEHHO
pasnuyalTcA B 3aBUCMMOCTM OT TOro, Kakoil 3apsf paccMaTpuBaeTca: 3apsi B obbemMe WM Ha
NMOBEPXHOCTU. DTN pasnMuns B NPUMEHAEMbIX MeToAMKax cinefyeT TuwaTtesibHO YYuTbliBaTb Npyu NposeeHnmn
No60ro ncnbITaHus.

Mpobnembl cTaTMyeckoro 3fnekTpuyecTsa B OCHOBHOM BO3HMKAKT TaM. [Ae martepuan sBseTcs
N30NTOPOM WM TaM, e HeT XOpOLIero KOHTakta Cc 3emneil. TunuyHbi npumep - MNHEeBMOTpPaHCNopT
CbINMy4ynX MaTepuasioB, Korga faxe meTas/iMyeckne 4acTulbl COXPaHAT 3apsf, €C/M OHW HaxoAsaTcs BO
B3BELUEHHOM COCTOSIHUM B BO3fyxe. B aTOM cnyyaB, MOHM3aUMA OKpyXalollein cpefbl MOXeT obecneyunTtb
CHVXeHMne (ecnu He MOJIHYI0 HelTpanusauymio) 3apsafos Ha matepuarne.

HakonneHve meTannnyeckol NbM Ha aKTUBHbIX MOHM3ATOPaxX MOXET MPUBECTU K OMAaCHbIM MCKpaMm.
Moatomy npv ob6paleHun C¢ MeTa/l/IMYeCcKol Mblbl0 PeKOMEeHAyeTCs WCMNo/Mb30BaTb NacCuBHble WK
pagnoakTMBHbIE MOHU3ATOpPLI. AN o6ecnedeHns 6e30nacHOCTU 1M 3(PPEKTUBHOCTM NPUMEHEHNS NACCUBHbIX
N aKTUBHbIX MOHMN3ATOPOB BaXXHO B COOTBETCTBUU C UHCTPYKLMAMWU U3rOTOBUTENSA NPOBOAUTL UX PEryIsipHYIO
YUCTKY U MPOBEPKY UCTMPaBHOCTY.

OfHa n3 Hanbonee pacnpoCTpaHeHHbIX NpobremM - He3a3eMSIeHHble MPOBOAHUKW. YacTo menkue
meTasinyeckne 06bEKTbl WM AeTann B cOOpke MOryT HakanimeaTb 3apsfdbl W CTaTb MCTOYHUKOM
BO3HWKHOBEHUSA 3@XMUraloLWmnx WIN BbI3blBAKLNX NOBPEXAeHUsA pa3psgos. [pefnoyuTuTensHO 3a3eMnsTb
Takve 06beKTbl 1 NpefoTBpallaTh HAKOMIEHNE Ha HUX 3apsifoB.

Bo B3pbIBOOMNACHON cpefe B YCNOBUSAX BO3MOXHON 3/1eKTpU3aumMnm meTaninyeckuii uan npoeogsaLLui
06BbEKT HMKOrAa He [0/DKeH ocTaBaTbCsl He3a3eM/IeHHbIM. T. K. 3TO MPMBOAUT K PUCKY BO3HUKHOBEHUSA
paspsga, cnoco6HOro ctatb MCTOYHMKOM 3a)KMTaHUS B3PbIBOOMACHOW cpefbl.

OueHb BaxHO, 4TOObI NepcoHan, paboTalwWmii BO B3PbIBOOMNACHLIX 30HAX WM C 3/1€KTPOHHbIMU
cuctemMamu, YyBCTBUTE/IbHbIMW K BO3[ENCTBMIO Ppas3psgoB, He Mor Obl OkasaTbCA 3nekTpocTaTnyecku
3apsxeHHbIM. Tam rae Heobxoaumo obecneunTb cob0feHne faHHOro TpeboBaHusA B NPOU3BOLCTBEHHbIX
yCnoBusix, 3TO [OCTUraeTcs 3a3em/ieHMeM nepcoHana nocpeAcTBOM MPOBOAAWMX  6GpacneTos,
NPUMMeHeHneM NPOBOZSALLEro Nona v NpoBoAsLLei 06ysu.

Mon pgonkeH 6bITb AOCTATOYHO YUCTBIM, U €0 COCTOSIHWE [OJ/HKHO PerynsipHo KOHTPO/smMpoBaTtbCs,
NHaye 3a3em/ieHne yepes nos 1 06ysb He GyAeT OCYLLEeCTBNATLCA.

[Ons  3awuTbl  YyBCTBUTENbHOW  3/1EKTPOHWKW, OCOGEHHO BO BpeMS  TpaHCNopTUPOBaHUSA,
pekoMeHAyeTCsl UCNOMb30BaTb 3KPAHUPYIOLLYI0 YNAKOBKY, 3aliuiliatollyto OT BO3AEWCTBUS 3/1eKTPUYECKUX
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noneii. YNakoBOYHbI MaTepuas, KOHTaKTUPYKLNA C YCTPONCTBOM, HE AO/MKEH ObITb ANINEKTPUKOM, YTOObI
UCKNoYaTb CYLLLECTBEHHYIO 3/1eKTpU3aLnio ynakoBKy WA ycTpoiicTea.

7 lNonesHble NPUMEHEHUA 3/1EeKTPOCTATUUYECKUX SABNEHUN

Lnpoko pacnpocTpaHeHHble hOTOKONUPOBasIbHOE YCTPONCTBO WM CTPYWHbLIA MPUHTEP - YCTPOWCTBA,
upesBblyaiiHO BaXHble B WH(OPMALMOHHOM TexHonorun. nekTporpadmyeckuii nNpouecc MoHOCTbIO
OCHOBaH Ha 3nekTpocTaTuyeckux adhektax, W CTPYMHbIA NPUHTEP WCNOMb3yeT TOYHOe pacnpegeneHve
TOYHO OTMEPEHHbIX W 3aPSKEHHbIX Kanenib YepHun. B nepBMYHOM MpoLecce OnTUYeckoe W3o6paxeHue
npeobpa3oBaHO B 3apPSXEHHbIi B KOPOHE KOHTYpP Ha 3anpsXeHHOM (OTONPOBOAHMKE, KOTOPbIN
BMNOCNEACTBAN  MPOSABNSAETCS  BCNEACTBME  MPUTSXKEHUS  YacTUL, C  NPOTUBOMOJMIOXHbLIM  3apsSAOM.
3aknwounTenbHbli  3Tan  (Mepefjaya u306paxeHWs Ha  6Gymary) CcHoBa  OCywecTBisieTcs B
3NeKTpocTaTuyeckom norse.

3apsxXeHHble B KOPOHE 4acTuubl MblIW, 3MEKTPUYECKME CBOICTBA 3aXBaTblBAEMbIX W NEPEHOCUMbIX
CNOEB MNbIIM U CTabWU/bHbIE BLICOKME 3M1EKTPUYECKWe MoMs - BCe 3TO CNoco6CTBYyeT 3hheKTMBHOCTM
3NeKTPOCTaTUYECKOro OCaXKAEHNS.

Okpacka B 3/1€KTPOCTaTUYeCKoM Mosie, BOPCOBaHue, oboralleHne pyfbl U pasfefnieHve nnactmacc -
BCE 3TO WM YXe MNpPUMEHSeMble, WM pasBMBaKOLMECA NPOU3BOACTBEHHbIE mnpouecchl. KOHEeYHo,
BO3MOXHOCTV OCYLLECTB/IEHUS, YNPABNEHNSA W NPAKTUYECKOr0 NMPUMEHEHUs 3N1eKTpocTaTuyecknx achhekTos
KapAvHanbHO 3aBUCAT OT KO/MYECTBEHHbIX [JaHHbIX 06 3/1eKTpocTaTUyeckMx napameTpax W O
COOTBETCTBYHOLLMX CBOMCTBAX MaTtepuanos. [lONOSHUTENIbHO MOXHO OTMETUTb MPUMEHEHWE CTaTUYECcKOro
aneKkTpuyecTBa B MNeyaTHOM Jene, NPU  3NEKTPOCTATUYECKOM YBMAXHEHUW W 3/1eKTPOCTaTUHECKOM
npomMacsimeaHmu.

8 O6ume acnekTbl M3MepPEHN

8.1 O6wwme nonoxeHus

N3mepeHns no3BOMAIOT MOHATb 3/1EeKTpocTaTuyeckme SBIEHNA, NpoaHanu3npoBaTb W BbipaboTaTb
pelweHns npobnem, CcNpoekTupoBaTb W paspaboTatb CUCTEMbl W YCTPONCTBA, OCHOBaHHble Ha
afneKTpocTaTUyecknx npoueccax.

B atom pasgene npeAcTaBfeHO OMMCaHMe OCHOBHbIX METOA0B U3MepeHus, koTopoe obecneuymsBaroT
OAHO3HAYHOCTb W [OCTATOYHYID TOYHOCTM MOJlyvyaeMbiX [JaHHbIX. Havbonee BaxHa npasBubHas
WHTepnpeTauns AaHHbIX, W OHa MOXeT ObiTb MOJyYeHa TOJSIbKO MPW MOHUMaHWW OCHOBHbIX SB/IEHUIA U
B/NAHWS HA HUX NTOKaNIbHbIX YCIOBUIA.

HekoTopble anekTpocTaTMyeckne W3MEpPeHUs MMEeKT OTHOLWIEeHWe HEenocpeACcTBEHHO K OCHOBHbIM
dusmyeckum napameTpam, Hanpumep, K 371eKTPUYecKoMmy Moo, 3apsgy, MOBEPXHOCTHOW M 06beMHON
NAIOTHOCTM 3apsAfo0B, yAe/IbHOMY COMNPOTMB/IEHWIO, €MKOCTU, TOKY W 3aHepruu. [pyrne usmepeHus 6onee
cneynuyuHel 1 BOCTpe6OBaHbl B METOAMKAX WCMbITaHWs, B KOTOPbIX MOAENMPYITCA MNpakTuyeckue
cuTyaLun, reoMmeTpuyeckre napameTpbl U pasmepbl. Takme npuMepbl CBA3aHbl C 3apsXXaeMOCTbio. YTeuKoi
3apsAga, conpoTUBAEHNEM 3a3eMNTENSA U CMOCOBHOCTBIO K 3KPaHWPOBaHWIO.

Mpn n3mepeHnn 3NeKTpocTaTnyeckoro 3apsifja M noas 0cob60 BbLICOKOM TOYHOCTU He TpebyeTcs. Bo
MHOTMX Clyyasx AOCTATO4YHO onpeAennTb NOPAAOK 3HAYEHNS N3MEPAEMON BEMMYMHBI. YTO. BaXKHO, Tak Kak
3TO HafeXHOCTb W YBEPEHHOCTb B TOM. YTO B npefenax NpuemsemMoil TOYHOCTU CAefnaHHble HabnaeHus
peanbHbl U NpaBubHbl. ECTb cnyyamn, korga BbicOkas paspeluarolias cnocobHOCTb U CTabuUIbHOCTbL MOryT
6bITb HEO6XOAMMbI, HanpuMep, MpPU OLLEHKe CKOPOCTU YTeukn 3apsfa C M30AVpYyloLWero marepuana npu
KOPOTKUX 3HAYEeHWAX BpemeHW HabnAeHuns, Korja MNOBEPXHOCTHbIA 3apsAd W noTeHuuan MoryT ObiTb
BbICOKUMM, & TEMM UX U3MEHEHNSA OYeHb MeA/IEHHbIN.

EcTb cnyvawn, korga BbicOKas YyBCTBUTE/IbHOCTb HEO6X0AMMA, Hanpumep, ANS TOro, 4To6bl U3MEPUTL
HU3KMe MOoTeHUManbl, KOTOpble MOryT MpeacTaBUTb PUCKM A1 YYyBCTBUTE/IbHbIX MOMYNPOBOAHUKOBbIX
YCTPOWCTB M ANS TOro, 4To6bl U3MEPWUTb MOBEPXHOCTHYK MIOTHOCTb 3apsAf0B Ha OTAEefIbHbIX CTOPOHaX
TOHKMX NeHOK. EcCTb Takke HekoTopble cnyyaun, KOrfa BbiCOKas TOYHOCTb MOXET OblTb Heobxoanma,
HanpumMep, TaMm. rae U3MepsIoT pasMunsa Mexay ABYMS Uan 601bLIUM YNCTIOM U3MEPEHWIl 31eKTPUYecKoro
nons, Hanpumep, Npu N3MePEHUsX B pexume peasibHoro BPEMEHN NI0THOCTU 3apsAf0B WK CKOPOCTU YTeuKu
3apsga.

MpefcTaBneHHble METOAMKM KacaloTcs, Npexpe BCero, npasubHOCTU MeTofa, a He AO0CTUXeHWA
BbICOKOW TOYHOCTW. BKOUEHME KaXAoro 13 npeactaB/ieHHbIX MEeTOA0B, NPM3BaHO PasbsACHUTbL HEKOTOpble
13 TPyAHOCTEW 1 NO3BONUTb BbINO/HEHNE U OHO3HAYHYI0 UHTEpNpeTauuio pesynbTaTos.
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8.2 JOnekTpuyeckoe none

8.2.1 O6wume nonoxeHuns

M3mepeHnss 3neKkTpMyeckoro nosns NpoBOASAT C NpPYMeHeHneM NpubopoB ABYX TUMOB: WHAYKLMOHHBLIX
[aTyMKoB U AaTUYMKOB POTOPHOrO TuNa.

Takve npubopbl NPOCTbl U OTHOCUTENIbHO JeleBbl, HO WX YyBCTBUTE/IbHOCTb W BO3MOXHOCTU
NMPUMEHEHUS OrPaHUYeHbl. Y HUX €CTb KOHeYHas WHEepPUMOHHOCTb, WM 3TO O3HayaeT, 4YTO OHW MOryT
MCnosib30BaTbCs TOMILKO A1 OTHOCUTEIbHO KPAaTKOCPOUHbIX M3MepeHuli (GECATKM CEKYHA) Noc/e yCTaHOBKM
HYNs B OKpyXallleil cpege, B KOTOPOW OTCYTCTBYeT afekTpuyeckoe none. VX nokasaHWa HETOYHbI npu
M3MEepeHnn B NPUCYTCTBUM MOHN3VMPOBAHHOIO BO3AyXa.

[aTumkm poOTOpPHOro TWNa HasBaHbl Tak, MOTOMY 4YTO CHaGXeHbl BpaLialoLMMCS 3a3eM/IEHHbIM
3aTBOPOM, MOAYNVPYHOLWMUM MOTOK 3NEKTPOCTaTUYECKON WHAYKUMU K BOCMPUHMAMAlOLLEl MOBEPXHOCTU.
Monyyaemblii NEPEMEHHBI CUTHAN 3aBUCUT TOJIbKO OT NJIOLaAN IKCMOHMPYEMOI NOBEPXHOCTU W 3HAYEHUSI
eMKOCTW Ha Bxoge. Mpu aToM nepuog MoAynsauuyM JO/KEH OblTb KOpOYe BPEMEHW penakcauuu BXOAHOW
uenu. ®asa 4yBCTBUTE/ILHOTO 3/1eMeHTa (DOPMUPYET BbIXOAHOW CUrHas, COOTBETCTBYHOLWMNA HANPSXXeHHOCTH
1 NONAPHOCTM HabMDAAEMOro 3N1EKTPUYECKOro Nons.

B anbTepHaTMBHOM YCTPOWCTBE MNPUMEHAT BUOPMPYIOLWWA  3KpaH, MOAYNMPYIOLWNA  NOTOK
3/1eKTPOCTaTUYECKON UHAYKLUN K BOCNPUHUMAIOLLLEV NOBEPXHOCTH.

8.2.2 MpumeHeHune

M3mepeHne 3neKkTpuyeckoro nosasi MOXeT NpefocTaBUTb WHAOPMaLuio O BenndMHe U MOMSPHOCTU
noTeHumana nOBEPXHOCTU, MNOBEPXHOCTHOW WM O06BLEMHON NAOTHOCTM 3apsifoB WM O JIOKASIbHOM
noTeHunasne v onpegeneHHon Touke NPoCcTpaHcTBa.

WHAYKUMOHHbIN faTuyvK HEMPEepbIBHO pearmpyeT Ha Habnogaemble nons. VisamepeHHoe none otpaxaet
pe3ynbTaT OTHOCUTENbHO NpefbiayLinx HabnwoaaBWMXCA MoMei U Takum 06pa3oM, BaXHO, 4TOObl 3TOT
npubop BHayasne BKIKYAICA WM B HY/EBOE MOMOXeHue, uau B 06nacTu, rAge none OTCyTCTBYeT, a
M3MepeHns BbINOJHAIMCb HEMNOCPEACTBEHHO WU B npejenax OTHOCUTENIbHO KOPOTKOrO MpOoMexXyTka
BPEMEHV Mnocne nepeycTaHoBKM Hyns. MokasaHusa gatymka poTOPHOro Tuna He 3aBWUCAT OT YC/I0BUIA ero
BK/TIOYEHMSA, NOCKOJIbKY Hy/lb OCTAEeTCS YCTONUYMBLIM B TEYEHME BCEFO BPEMEHW NPOBEAEHUSI N3MEPEHWIA.

BaxHo, uT0GbI Npubop 6bl1 AO/MKHBIM 06pa3oM coefAuMHEeH € 3emseld, U 4Tobbl cobnoganach
CTabWNbHOCTb YCTAHOBKW HYNSl 3a MPOMEXYTKM BpPEMeHW, HeobXxoAuMble AN NPOBEAEeHUS W3MEepPEeHUiA.
CnepyeT TakkKe KOHTPONMPOBaTb NPUCYTCTBUE APYrMX 3a3eM/IEHHbIX MOBEPXHOCTEN B 061acTv nNpoBefeHUs
N3MepeHUA.

MoBepPXHOCTW, OrpaHuuMBalolLmMe 3Ty 061acTb, AO/MKHbI cCofepxXaTbCA B 4UACTOTE. OTO OCOBEHHO
BaXXHO MPU BbICOKOW Y4yBCTBMUTE/ILHOCTM NPMOOPOB 1 Npu paboTe B Cpefe C Ha/IMYMeM YacTuL, N30/IMPYIOLLIAX
mMatepuanoB. Takue 4YacTulbl SIETKO CTAHOBATCA 3apsKEHHbIMW, W WX Ha/nnume MOXeT CMeCTUTb Hy/b
npubopa. OuucTka BO3fyxa NOMoraeT NPefoTBPaTUTb HaUuMe TakuMX 4YacTul, HO 3TO He WCKIuyaeT
HeobXo4MMOCTb perynsapHo nepeycTaHoBKN HyNS.

HyneBoe nonoxeHne nokasaHuii npuoopa MOXeT ObiTb MNPOBEPEHO €ro  3KpaHMpoBaHWEM
3a3eMJ/IEHHOI MeTaNIMYeckoi NNacTUHON.

WNHAOYKUMOHHBIN AaTumK WAWM AaTYMK POTOPHOrO TUNa CBOUM MPUCYTCTBMEM WCKaXaeT 3/eKTpuyeckoe
none. Kpome TOro, nokasaHus npubéopa OTpaxalT MHTerpasbHoe 3HauyeHue Nons WA noTeHuuana B
HeonpegesieHHOl o6nacTn (Touke) npocTpaHcTBa. ATW 3hhekTbl MOTYT ObiTh CYLLECTBEHHbIMU U [LO/MKHbI
6bITb YYTEHBI.

8.3 MoTeHyman

8.3.1 O6Lwume NonoxeHus

MoTeHuuanbl MOryT 6bITb Ha 06BbEKTaxX, Ha 3apsHKEHHbIX MOBEPXHOCTAX UM B 06bemax, coAepxallnx
obnactn pacnpefeneHus 3apsfoB. [epBble MOryT 6biTb M3MEPEHbI 3N1EKTPOCTATUYECKAM BOIbTMETPOM, HO
BCE OHWM MOryT 6bITb U3MEpPEHbl Npubopamu 475 U3MepeHUs Noss UM noteHuuana. B nocnegHem cryyae
[O/MKHa OblTb obecneveHa YyCTaHOBKa Hy/ns, COOTBETCTBYHOLWlAA OTCYTCTBMIO BO3AENCTBMSA MONAA Ha
YyBCTBUTE/IbHBIA  ceHcop. [lpy  Takux W3MEPEeHUsiX He [OO/MDKHO MPOUCXOAWUTb WCKaXKEHUA HU B
pacnpefeneHusx afieKTpMYecknx 3apagoB, HU B 3HAYEHMAX NapaMeTpoB 3/1IEKTPUYECKOro Nosis.

8.3.2 HanpsikeHne Ha NOBEPXHOCTHU

Mpy u3MepeHWM 3neKTpocTaTUYeCKMM BOMLTMETPOM [JAaTyuk MpeanoyTMTeNbHO pacnonaraTb
HEenocpeACTBEHHO Yy MOBEPXHOCTU, TaK YTOObI HUKaKNE APYrue CMeXHble 3apsifibl He MO 6bl BAUATb Ha
pe3ynbTat M3mepeHusi. [NaBHble OrpaHMyYeHns BO3HMKAKOT B CBA3M C TPYAHOCTbIO NEepekpbITUS 60MbLIOro
AnanasoHa 3HayeHWid noTeHuMana W pucka BO3HMKHOBEHMSA Mpobos, Korga CKOPOCTb W3MEHEeHUs
noTeHumana npeBbllAaeT WHEPLUMOHHOCTb CYMTbIBAHMS MoOkasaHuii npubopa. lMpeumyliecTsa: BbICOKas
TOYHOCTb U3MeEpeHuli noTeHuMana, LWUPOKU/ Ananas3oH W3MEepPSieMbliX 3HAYEHWUIA U HU3KAA EMKOCTb
N3MepuTeENbLHOro npubopa.
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Mpubop ANA M3MepeHns NoNs, COeAVHEHHbI NepeMblyKoli C 3emseil, MOXeT WCnofib3oBaTbCA B
KayecTBe BOJIbTMETPa U MOXeT WU3IMepATb HOBerHOCTHbIVI noTeHuynan - AaXke nNpu o04YeHb BbICOKUX
HanpshkeHusix. PacctosHue, pasgensiiowiee U3MepuTeNbHbI NpMbop U 06bEKT U3MEPEHUs [O/MKHO ObiTh
M3BECTHbIM ¥ A0CTATOYHO 6OMbWNM, YTOObI U3bEexaTb yBENNYEHNS eMKOCTU WU3MEPUTEsSIbHOW CUCTEMbI U
CHWXEHUA u3MepsemMoro noteHuyuana. Mpy aTom, paccTosHWe He A0/HKHO 6bITb C/ANLIKOM 60/1bLNM, YTOObI
UCKNIOYNTL BASHWE APYrMX 3apsfoB WK 3a3eM/IEHHbIX NOBEPXHOCTENA.

MpenocTopoXHOCTU:

- 3anekTpuyeckoe none mexgay NoBEepPXHOCTbIO WA Te/IOM 1M NPUGOPOM AN U3MepPeHus Noss 06bIYHO
HEeOAHOPOAHO, a MOBEPXHOCTHbIA MNOTeHuMan nosyyalwT nyTeM YMHOXEHUS HabnioAaemMoro 3HavyeHus
HanpsbkeHHocTn nona £ (B/M) Ha pacctosiHve (M) Mexay npubopom U OO6BLEKTOM WU3MepeHus u Ha
nonpaBoYHbIVi  KOI(DMULMEHT, KOTOPbIA 3aBUCUT OT NPeAyCMOTPEHHON MeToAVKM u3MepeHuin. [pu
M3MepeHnn nosis y OGONbLUOA MSIOCKOW MPOBOASALLEA MNOBEPXHOCTUM 3MEKTpPUYeckoe nosie O4HOPOAHO M
nonpaBoYHbIVi KO3(PULNEHT MOXET ObiTb NOMyYeH MpW rPagyupoBke camoro npubopa. [na HeKoToporo
BblpaBHMBaHWA NONA AaTuvK npubopa [OMOMHAIT chneuuanbHOl naacTuHoi. 3Ta nnacTuHa no3sonseT
TONIbKO HEe3HauuMTeslbHO CKOpPeKTUpoBaTb HEOAHOPOAHOCTb MONA. MNpuU NEPEHOCHLIX W3MEPEHUsIX nerye
ncnonb3osatb Npubop 6e3 NNacTuHbI:

- eCcnn NoBepXHOCTb - Hebosbluas MIO0CKOCTb, TO HEOOGXOAMMO YCTAHOBUTb OTHOLUEHUS MeXAy
3/1eKTPUYECKM MOSIeM, PacCcTOsHWEM OT Hee A0 JaTyuka U NoTeHuManom. ITO MOXEeT ObiTb cAenaHo umm
OMbITHBIM MYTEM, WX KOMMBIOTEPHBIM MOAENNPOBAHNEM;

- NpUW M3yYEeHUU PUCKOB, CBA3AHHBLIX CO CTATUYECKUM 3/IEKTPUYECTBOM, B C/IOXHbIX padoumx
npocTpaHcTBax crnefyeT C MOMOLWbIO npubopa [ANA W3MepeHns napamMeTpoB MOMsA, Npexae BCero,
naeHTumuMpoBaTb BCe CyLLECTBEHHbIE UCTOUYHMKM 3apskeHus. OTAesbHble NOBEPXHOCTHbIE MOTEHUuasbl
MOryT 6bITb M3MEpPEHbI, BO3MOXHO, C 3KpaHWPOBaHNEM APYr1X CMEXHbIX UCTOYHUKOB Mons. Takoi nogxon
No3BO/IAET UCK/IOUNTL HaNOXEeHWEe Ha 3Ha4YeHWs MOTEeHLMasIoB NMOBEPXHOCTU APYrnx 6onee 3HaunTesbHbIX
CMEXHbIX NCTOYHMKOB 3apsafo0s;

-BO Bpems MPOBeAEeHUS U3MEPEHW Npu Hamunuy NOBEPXHOCTEN W3 AUINEKTPUYECKUX MaTepuasios
cnepyeT yuuTbiBaTb, YTO TakMe MaTepuasibl Mpo3payHbl AN 3/1eKTPUYeckux nonei. JlokanbHble MecTa
pacnonoxeHus 3apsgoB MOryT 6biTb yCTaHOBAEHbI Npubopamu A8 M3MEePeHUs 3NeKTPUYecKknx nonei npu
UX NepemMeLLeHn oT MecTa K MecTy.

8.3.3 TloTeHumnan B npocTpaHcTBe

JNlokanbHbI NOTeHUMan NpoCcTpaHCTBa MOXHO WM3MepuTb npubopamu AN M3MepeHns napameTpoB
3/1eKTPOCTATUYECKOro Mons. 3a3eM/IeHHbI NpM6op BO3MYLLAET Mosie MNOTEeHLManoB B 3aBUCUMOCTW OT

AnameTpa fatuvka. HanpsbkeHHocTb mons £, (B < M ), cBA3aHa C flokasibHbIM noTeHuuanom V. B. u
AMamMeTpoMm Jatuvka d. M. 1 BbluMcnisieTcst No chopmye:
\%
£E=1/-- )
a
roe f - KoHcTaHTa, NpU6IM3uTENLHO paBHas 1.
3TN COOTHOLLEHWSI COXPAHAKTCS NPU YAANEHHOCTW [aTuMKka Ha HECKO/IbKO €ero AuamMeTpoB OT
CMEXHbIX 3a3EMJIEHHbIX NOBEPXHOCTENH 1 KOHCTPYKLUIA.
Heo6xoaumo npoBepuTb, uTOGbLI MpU  BBEAEHWM [aTuMka B 3NeKTpocTaTMYeckoe Mosie  He
MPOBOLMPOBASIOCH BO3HUKHOBEHMNE KOPOHHbIX WM UCKPOBbLIX Pa3psifoB.

8.4 3apsapg

CBO6OAHbIV 3apsf CTATUYECKOro 3/1eKTpUyYecTBa Ha W3LeNnW WM Ha marepuasie MoXeT ObiTb
M3MepeH npy NoMeLeHnn 3TUX 06 LEKTOB B 3aMKHYTYIO NMPOBOASALLYIO Kamepy, U3BECTHYIO KakK LUAMHAP uu
Knetka, unn Kkamepa dapages, 1 MHAYLMPOBAHHbLIA Ha Hel 3apsf Ha Hapy)XHON NMOBEPXHOCTU u3MepseTcs
nocpesCcTBOM 3/1eKTPOMETPUYECKOTo yCcunuTens. ANbTepHATMBHO HanpshkeHue Ha knetke ®apages,
3aBucsLLee OT ee eMKOCTU, MOXeT OblTb M3MepeHo NpubopoM AN U3MEpPeHWs MONAA WU WHTerpasibHoro
3HaueHnsl Toka He 3eM.

Mpn paboTe C 4yBCTBUTENbHLIMW 3/IEKTPOMETPUYECKUMI YCTPONCTBaMK cnefyeT rapaHTMpoBaTb WX
BbICOKOE BXO/[JHOE COMPOTWB/IEHNE, YCTPAHEHME LWyMa OT J1l060ro CoefMHUTENbHOrO Kabens u ceefeHne K
MUHUMYMY BXOAHbIX TOKOB CMeLleHusi. Npu NpoBeAeHUn U3MEpPEeHWin ¢ NpuMeHeHnem uunvHapa ®apages
cnepyeT no3aboTutbcs O TOM, U4TOGbl €ro eMKOCTb  MHOTOKpaTHO NPeBOCXOAWIa  eMKOCTb
Ha3NeKTPN30BaHHbIX 0O6bEKTOB M3MepeHus. Mpu TakoM NPOCTOM Nnoaxofe npefocTaBnseTcss BO3MOXHOCTb
npoBefeHnss un3MepeHuss 3apsgos Ao 1 nKn. Tpu npoBegeHun uv3MepeHuid 6oNbluMX 3apsgoB B
NPOMBILLMIEHHBIX YC/IOBUSAX BaXHO ob6ecneunTb 6e3onacHocTb. [118 3TOr0 MOXeT MNPUMEHATbCA Crnocob
n3MepeHns 3apaga no BeNnyMHe WHTEerpasibHOro 3HayeHus Toka W pacnosnioxeHue umnnHapa ®apages
HernocpeAcTBEHHO Y 3eMN.

MpakTuyeckne pekomMeHAaLMn NpoBeLeHNs N3MepeHnii:

19



FOCT P 53734.1-2014

- unnuHgp ®apagesn AomkeH 6bITb 4OCTATOYHO 60MbLIMM, YTOOLI NOMIHOCTLIO BMeLaTb 1 0XxBaTbliBaTb
BECb 3apsHKEHHbI 06BbEKT, Tak YTOObl HY OAMH €ro y4acTOK MOBEPXHOCTU HE OKa3asiCa CHapyXw;

- [O/MKHO 6bITb 06ecrnevyeHO xopollee 3KpaHuWpoBaHWe uunuHagpa dPapafes, sawuujaioliee ero or
B/INAHMA NM0ObIX 3apAA0B BO BHELLHEN OKpyXatoLei cpee;

- cnefyeT NpefoTBpaTUTb BAIMSAHUE MHO6bIX OKaNbHBLIX 3apsaf0B B npoLecce U3MepeHuns 3apsagos. 4ns
3TO0ro, Hanpumep, TpebyeTcs 3a3emnaTb ob6opyfoBaHMe, Korga onepaTop nomMelwaet 06bekTbl M3MepeHNs B
unnuHgp dPapages, W rapaHTpoBaTb, 4YTO OMepaTtop TaKke 3asemM/jieH U 4YTo ero ogexga
NeHasNeKTpn3oBaHa U He MOXET Ha3/IeKTPU30BaTbLCA B NpoLecce NpoBeAeHVs N3MePeHNi;

- cnefyet nNpefoTBpaTtUTb YTeuky 3apsfoB 4Yepes usonAuuio uunuHgpa dapagesn, 3/1eKTpUdecknx
COEefIMHEHWIA 1 NPOBOLOB BHELUHNX NU3MEPUTENbHbIX CUCTEM;

- cnepyeT yAoCTOBEPUTLCA, YTO W HyJIEeBble MOKasaHWA W MoKasaHus, Kacalwuecss BenNUyUHbI
N3MepsemMoro 3apsifa, CoXpaHsaloTCs YCTOWUMBO B TEYEHWe BPEMEHMW, [0CTAaTOYHOrO ANS CHATUS NokasaHwuii
N3MepuTebHbIX MPUO0POB.

BesonacHocTb Ao/kHa Takke ObiTb obecrneyeHa WM Ha TOT MOMEHT, KOrja 3apsdKeHHbIi LMAVHAP
dapagen 3aszemnsetcsa. [py 3TOM He [O/KHO BO3HMKATb WCKPOBbLIX PaspsfoB, CMOCOGHbLIX Bbl3BaTb
3axuraHuve.

8.5 MnoTHOCTbL 3apsAf0B

8.5.1 lNMoBepxHOCTHaA NAOTHOCTbL 3apsa40B

3apsKeHHbIi NNCT  U3OMALMOHHOTO MaTtepuana, YAaneHHbll OT NobbiX APYrUX 3a3eMsIeHHbIX
NOBEPXHOCTEW, CAYXWUT WCTOYHUKOM OJHOPOAHOTO OAMHAKOBOrO W HanpaB/EHHOr0 HOpPMasibHO K
NMOBEPXHOCTAAM KaXXAON CTOPOHbI NNCTa 3N1EKTPUYECKOro noss, 06yCnoBAEeHHOro anrebpanyeckoii cymmori
NMOBEPXHOCTHbIX MIOTHOCTEN 3apsiiloB Ha KaXKAO0 M3 ero CTOPOH. MI0THOCTM 3apsAf0B Ha Kaxolk CTOpoHe
nmcTa MoryT 6biTb WM3MepeHbl, eCcnu AUCT PacnonoxeH BO6AM3N OT 3a3eM/IEHHON MOBEPXHOCTU (NpOTUB
3a3eMJIeHHOI NoBepxHOCTH). 3apsj Ha NOBEPXHOCTW, PACMONOXEHHOV NPOTMB 3a3eMJ/IEHHOV NOBEPXHOCTY,
He OKaXKeT B/IMSHWSA Ha BHeLLHee nosie y NPOTUBOMOJIOXHON NOBEPXHOCTW /IMCTA U NAIOTHOCTbL 3apsAAoB Ha
nocnegHer NOBepxXHOCTW MOXeT ObiTb M3MepeHa, Hanpumep, NPMOOPOM AN M3MEPEHUS HaMNPSXEeHHOCTU
nonsa. Mpu 3TOM TOoNWMHA W OTHOCUTENbHAs AUaNeKTpuyeckas MOCTOSHHas wmarepuana WM TO4Hoe
paccTosiH/e gaTtynka OT NOBEPXHOCTU [0/1XKHbI OblTb U3BECTHbI.

Y1066l O6ecneunTb Tpebyemylo TOUYHOCTb M3MepeHuii Ao 5% paTtunk u3MepuTesibHOro npubopa
[O/KeH ObITb yAaneH OT MOBEPXHOCTW SIMCTA Ha pacCTosiHMe He MeHee, yem 1.5 gnameTtpa patuuka.
Pa3mep oxpaHHOIi NAacTUHbI AO/HKEH He MeHee yeM B 9 pas npesbiaTb paccTofHWe, oTAensoUee garymk
OT MOBEPXHOCTU nucTa. [ns obecneyeHns TOYHOCTM M3MepeHuli Ao 1 % pa3mep OXPaHHOW MAaCTUHbI
[O/KeH He MeHee YeM B 15 pa3 npesblllaTb paccTosHWe, oTaensLlee gaTuyvk oT NOBEPXHOCTN nCTa.

Mpn MenkomacwTabHbiXx 06bEKTax WCMbITaHUs TpebyeTcs MNPUMEHATb [JaTuuMKu U PacCTOSHWSA,
pasgensoLmne gaTtink 1 06 LEKT UCTbITAHUSA, copasMepHble 0O6bEKTY UCMbITAHUS.

[na npoBefeHus M3MepeHWin Ha ABWXKYLIMXCSA 06bekTax TpebylTcs m3MepuTenbHble Npubopbl C
MHEPLMOHHOCTBI M paspeluarleil cnocobHocTbo, o6ecrneynBaioeil BO3MOXHOCTM MNPOBEAEHUS TaKux
N3MEepEHUA.

8.5.2 O6bemHas NIOTHOCTb 3aps40B

[nsa cdepbl ¢ oAHOPOAHBIM YCpeAHEHHbIM pacnpefesieHneM MIOTHOCTU 3apsfa HanpsKeHHOCTb
9/1EKTPUYECKOrO MNONS Y MOBEPXHOCTM U  MaKCUMaslbHblii MOTeHuuWan BO3pacTalT M0 JIMHENHON K
KBaApaTWYHOI 3aBMCMMOCTW, COOTBETCTBEHHO. CrejoBaTeslsHO, NPV OAHOPOAHOM pacnpefeneHun 3apsga
NSIOTHOCTb 3/MIEKTPUYECKOTO 3apsifia B 06beMe MOXHO onpefesiaTh N0 HaNPsHXXeHHOCTN 31EKTPUYECKOTO Nons
y NOBEPXHOCTU U/ NO MakCMMaslbHOMY NOTEHUMany B kKamepe nNpocToi opMbl.

Lna kamep CNoXHow hOpMbl MOXHO MPUMEHATb KOMMbOTEPHOE MOAeNnpoBaHue, YTobbl YyCTaHOBUTL
rPaHNyYHble 3HAYEHWNA HaMPSXEHHOCTN 3NIEKTPUYECKNX NONel N pacnpegeneHve noTeHuvana B obbemve.

Kamepa moxeT ObiTb MAN NOMHOCTLIO HaMO/IHAEMbIM COCYA0M, CoAepXallum 3apsg, uiv He6onbLMm
npodyBaemMbiM NPOGHUKOM  flOKasIbHbIX  06pasyoB  armocdepbl. Heobxogum  AusaiH  Npo6HMKa,
YypaBHOBELLMBAOLWMIA XOpollee MpOXoXAeHne BO3dyxa C 3KPaHMPOBaHWEM 3NEKTPUYECKOro Moss,
BO3JeNCTBYIOLEr0 Ha HapyXHble NOBEPXHOCTW NPOGHMKA M co3faBaemoro 3apsifjamu B 60/bLIOM cocyae.
O (PeKTUBHOCTb IKpaHNPOBAHNA MPOGHMKA MOXHO MCMbITaTb, CHAMAas NokasaHusi B OTCYTCTBUM 3apsja BO
BHELLUHEW cpefe, HO yBenunuMBas NoTeHuMan [0 BbICOKMX 3HAYEHW. Bo3aeicTBne BHELIHWX Noneid moxeT
6bITb [0BOJILHO CYLECTBEHHbIM, €CN NPOOHUK MNOMELLEH B LEHTPasibHYl0 4acTb KpynHOMAacliTabHoro
pacnpegeneHHoro 3apsaga, rae NokasabHbIi NOTeHLMan MoXeT AOCTUraTb HECKO/TbKUX AeCATKOB KN0BO/bT.

8.6 CTekaHue 3apaga

YTeuka 3apaga C MatepuanoB -  (hakTop OrpaHWYeHuss  3neKTpocTaTtuyecknx 3dekToB.
CnepoBaTefnibHO, CKOPOCTb CMOHTAHHOW YTEYkM 3apsifja - BaXHbli napameTp. CBOICTBa, CBSi3aHHble C
YTEUKOW 3apsiioB, XapakTepnsylTCs BpEMEHEM YTeUKM 3apsiaa.
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TpaAnLMOHHO 3N1EeKTPONPOBOAHOCTL MaTepuanos W, crefoBarteslbHO, UX CNOCO6HOCTL obecneunsaTtb
yTeuKy 3apsfoB OLUEHVMBAEeTCA [AaHHbIMW W3MEpeHuss O0O6BEMHOTO0 WM MOBEPXHOCTHOMO YAEe/bHOro
CONpOTMBEHNA. DTO MOXET ObITb YA0BNETBOPUTENLHOW XapaKTePUCTUKOW 418 FOMOreHHbIX MaTtepuanos. K
COXa/leHWlo, MHOrvMe MaTepuasibl He SABNAITCA FOMOTEHHbIMW, W Y MHOMMX MNPOABASETCA 3aBUCUMOCTb
YAe/IbHOro COMPOTUBMEHNSA OT HanpasfieHUA MPUIOXKEHHOro HanpskeHWsa. Tak Kak 3asiekTpocTtartuyeckue
3apAfbl BO3HMKAKOT Ha MOBEPXHOCTAX NPU KOHTaKTe UAW Npyu TPEHUW, Nyylumnii cnocob OueHMTb CBOMCTBA
MaTepuasioB COXpaHsATb 3apsfibl COCTOUT B HAHECEHUW 3apsafa Ha martepuas v nocnegyrowem HabnogeHum
3a CKOPOCTbLIO €ro yTeuku.

3apaguTe matepuan TpeHMem OuveHb NpPoCcTo. B 3TOM M COCTOMT OYeHb AOCTYMHbIA W MPaKTUYHBIA
cnoco6 3apsXeHus NoBepxHOCTeli TBepAblX MaTtepuanoB. ITOT MeTos o6najaeT U TeM NPeuMyLLecTBOM,
4YTO NpU 3TOM BOCMPOM3BOAATCA peasibHble ycnoBusA. OfAHaKo, 3apshkeHne fAaHHbIM Crnocobom MoxeT
oKasaTbCs M/0X0 BOCNPOU3BOAVMMBIM. [lOPOLIKK, FpaHyfnbl W X10Mbs Matepuasna MOryT ObiTb Nerko
3apsxeHbl NPV MOAEMPOBaHNMN peanbHbIX YCNOBUA 0CAXAEHNS UM TPAHCNOPTUPOBAHUSA NMOTOKOM.

KOPOHHbIA  BbICOKOBO/bTHBIV  paspsAf  4acto MPUMEHAT AN 3apskeHns mMaTtepuanos  Uam
NoBepxXHOCTEe. 3TO NPOCTOW W yHWBeEpCasbHbI Cnocob 3apskeHus. MeTog NpMMeHVM npu obpalleHun ¢
TBEPAbIMY MOBEPXHOCTAMM, NOPOLLUKAMWU UMW FpaHynaMu v XKUAKOCTAMM.

MpoBogsAwme u paccemBawle MaTepuanbl WAM 06bEKTbl C  yAEeNbHbIM  CONPOTUB/EHUEM
npn6an3NTeNbHO paBHbIM MeHee 10 : OM. MOryT 3apsXaTbCA N0 MHAYKUMU WU MPU NPSMOM KOHTaKTe
CBA3bI0 C UICTOYHMKOM BbICOKOTO HamnpsKeHus.

OO6bIUHbIA MeTof HabnAeHUs yTeukn 3apsfoB OCHOBaH Ha MpUMeHeHun npubopa ANns u3mMepeHus
HanpsHKEHHOCTW NOJIA Y NOBEPXHOCTN U CHATUSA XapakTepUCTUKN ero yobiBaHus.

[na oueHkM yTeukn C martepvanoB WAN MOBEPXHOCTeli OObEKTOB MPUMEHSIOT MeTasIMYeckyto
NNacTUHY, KOHTaKTUPYIOLLYI0 C MOBEPXHOCTbLIO, Y U3MepPAET XapaKTepuUCTUKY YObIBaHWSA Ha Hell HanpskeHns.

CKOpOCTb yTeukn 3apsfoB A8 MHOMMX U30MSLMOHHBIX MatepuasnioB B 6O/bLUOKA CTeneHn 3aBUCUT OT
NAIOTHOCTU 3apsA0B - YeM Bbille NJOTHOCTb 3apafoB, TeM GbiCTpee NPoUCXoauT ux yteyka. OyeHb 6bicTpas
B HayasbHbIl Nepuoj CKOpOCTb YTeYkU 3apsafoB MOXET 3aTeM CyLWeCTBEHHO 3aMefnsiTbCs, MOCKOJbKY
NAOTHOCTb 3apsfoB yMeHbluaeTcs. [lo3aToMy Ay4ywwnii cnocob WHTepnpeTupoBaTb CKOPOCTb YTeuku -
CpaBHeHWe C U3BECTHLIM MaTepuasiom.

Yto kacaeTcsA KosmyecTBa 3apsfa, OCTaloWerocs HanpuMep, Ha CbiNyyem martepuasie npu ero
XpaHeHuW, TO Takas XxapakTepucTuka oCOOeHHO BakHa. B AvHamMuyeckmx npoueccax anekrpusauum, Takmx
KaKk MHEeBMOTPaHCMOPT MaTepuana, BaxHbli akTop - YMCTOTa W30/IMPYIOLWMX  MNOBEPXHOCTEN,
KOHTaKTUPYOLWUX C NPOAYKTOM.

WNpeanbHo, noatomy, onpefesiMTb YCNOBUS YTeUKM MO MOBEPXHOCTUM U Yepe3 o06beM. KOHTakT ¢
hnaHuamm crnocobCTByeT NPeVMyLLEeCTBEHHON YyTeyke MO MNOBEPXHOCTW, B TO BPEMSA Kak KOHTaKT ¢
MeTaIn4yeckoin ONOPHOW NNACTUHON - yTeuke yepe3 o6beM. [N MaTepuanos, NPUMEHSIEMbIX B MOHTaxXe,
KOHEYHO, HeobxoAMMO HabnAaTe yTeuky 3apsafoB B YC/MOBUAX CyLECTBYHOLWMX 3a3eM/IEHHbIX Y3/10B
YCTaHOBKM.

HeobxoavMO MUHMMU3MPOBaTL oObpalleHne € MaTepuanamu, BHocslee obble W3MEeHeHWs B
CBOICTBa WX NOBEPXHOCTEN. MOPOLLUKM AOKHBI ObITb NOMELLEeHbl B NOAXOAALLNIA KOHTEHeP.

8.7 ConpoTtussieHne uyfenbLHOe CONPOTUBEHNE

dnekTpuyeckoe CONpPOTMBAEHWEe -  (DU3MYeckuii napameTp C  HambonbWVM  AnanasoHoM,
0XBaTblBaAKLLMM 3HAYEHUS, OT/IMYaloLmMecs CBbilwe, YeM NpubnnsntTensHo Ha 30 AecATUYHBIX NOPSAAKOB, OT
MeTas1/10B [0 MOYTU COBEPLUEHHbLIX M30/1ATOPOB. COMNPOTUB/IEHNE U YA eNlbHOE CONPOTUB/IEHNE U TBEpPAbIX
06BEKTOB U XWUOKOCTER WM3MEepsanncb B TeyeHne MHOruMxX net. B nuTepatype u B cTaHgapTax OMucaHo
60/1bLUOE KO/IMYEeCTBO MeTOAO0B M3MepeHus. O4eBUAHO, YTO HUKAKOV eAMHCTBEHHbIA MeToA He NPUMeHUM
no uenomy gnanasoHy 3HaYeHUs M3MepseMblX BENMYMH, HO. B 06/1acTv anekTpoctaTukm 6yayT, BEPOATHO,
[OCTaTOYHbl B OOMbLUMHCTBE C/lydyaeB MeToAbl, NPU KOTOpbIX 06pasel, NPoCTO NOMEeLLalT MeXLly napoi
3M1EKTPOL0B U U3MEPAIOT TOK MPpU 3aaHHOM HanpshxeHun. ConpoTuBieHne NOBEPXHOCTU OAHOIO U TOro Xe
camMoro martepuana MOXeT 3HauuTeNlbHO OTANYaTbCA M3-3a abcopbumn 3arpAsHeHuli, 0COO6EHHO BOAbI.
MoaTomy AICHO, YTO ANA M3MepeHuli NoTpebylTcsa pasHble CUCTEMbl 3NEKTPOAOB, HO MPUHLMN U3MEpPEeHWii
OCTaeTCca OAHVM U TEM Xe.

Ana mMaTepuanoB C XOPOLWVMU W30ALUOHHBIMU CBOWCTBAMMW NPU MOCTOSIHHOM 3/1EKTPUYECKOM nose
HabnfaeTcs HenpepbIBHOE YMEHbLUEHWE ToKa (MW yBesIMYeHue conpoTuenexns). Kpome Toro, Ans atux
mMaTepvasioB TOK MOXET yBeNnuMBaTbCA HENVHEWHO Mo Mepe yBennYeHUs Hanpsxenus. 3TW hakTopsl
JenalT  KOHUENuuio  YAenbHOro COMPOTUB/IEHUS HECOBEPLUEHHON W 3aTPyAHAI0T  UHTepnpeTauuto
JKCMepuMeHTanbHbIX HabnwgeHuin. Obwas npakTuka COCTOMT B TOM. 4YTO A1 Takux MaTepuasnos ¢
BbICOKUMW W30MIILMOHHLIMW CBOWCTBAMU yCTaHaB/MBaEeMOe 3HauyeHue COMNpPOTUB/IEHWUS perncTpupyeTcs
nocne npeaycMOTPEHHON BblAEPXKN, NOC/e onpefeneHHOro BpeMeHM.

B npaktuke wvHorga TpebyeTcs npoBeAeHME U3MEPEHUI COMPOTUBMEHWS OT MNOBEPXHOCTU
CMOHTMPOBAHHOW KOHCTPYKUMWM A0 3a3eMANTeNs 34aHNa WKW CONpPOTMB/IEHWSA 3aluTHON 06yBu. B Takux
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cnyvasax feicTByeT NPUHLMN, B COOTBETCTBMM C KOTOPbIM CUCTEMA 3/1€KTPOAOB A0/HKHA, MO BO3MOXHOCTH,
TOYHee COOTBETCTBOBATbL PeaslbHbIM YC/I0BUAM.

BaxH0, 4TOObI XOPOLUNIA KOHTaKT 6bla YCTAHOBNEH MexXAy 3nekTpogaMu u obpasuom. Moatomy yacto
NPUMEHSIIOT MATKUe 3NEeKTPUYeCKn MpPoBoOAALME MaTepuasibl UM MeTan/IMyeckylo qonbry B coyeTaHun ¢
MSTKUM MaTepuanom. [na XuakocTelh 1 NopoLwkoB TpebyloTcs cneuunasnbHble u3MepuTeNbHble syelikun. B
TexX cryyasx, Korfa COnpoTMBJ/IEHME MPOAYKTa TOr0 Xe Mnopsifka, YTo W COMPOTUB/IEHWE U30NUPYIOLNX
petaneil N3MepUTENbHON AYeiikn, TpebyloTca OXpaHHble 3M1eKTPoAbl, OTCeKalLwme napasuTHble Toku. Mpu
3anofIHeHN U3MepuTEeNbHON AYelikn nopoLlkamy TpebyeTcs, YToObl NPUMEHANCS MeToA, ob6ecneynBatoLLmnii
€ro BbICOKYO M/IOTHOCTb.

8.8 CnocobHOCTb HakanaMBaHuA 3apsga

YacTto Heo6Xxo4MMO M3MepuTb 3apaxaemMocTb, YTOObl OLLEHUTb TOKW, KOTOpble MOTYT BO3HWUKHYTb Npu
npoBefeHun onepauuii uam nNpu obpalleHun ¢ onpegesieHHbIMU NpoayKTamu. B HekoTopbIx cnyyasx, yem
6onblle 3aTpavyeHHas paboTa, TeM 6onblie 3apafd. Hanpumep, npu pasmone 3apsaf 6onblie, 4em npu
npocemBaHWM MOPOLUKA, NPU MpoKayke XWAKOCTU yepe3 unbTp 3apsg 6onblie, yem Npu NaMUHapHOM
TeyeHUU. [pyrne 4yacto BCTpevalolmecsa cayyan 3/eKTpusauuu: TpeHue marepuana, TpaHcnopT Mo
NIEHTOYHbIM TpaHcrnopTepam, MHEBMOTPaHCMNOPT, TPyOONPOBOAHBIA TPAHCNOPT XWUAKOCTEN, XOXAeHune
nogei no N3onMpyLWUM NOKPLITUAM Mona.

3apag, obpasyolmitics Ha onpefesieHHOM KOMMOHEeHTe, MOXeT 6biTb M3MepeH HenocpeAcTBEHHO C
npumeHeHnem uunvHapa ®Papages WM KOCBEHHO MO [AaHHbIM UM3MepeHwWi noneli noteHuywana wam
HanpsHXeHHOCTU, COOTBETCTBYIOLMX 3TOMY 3apsfy. V3-3a paBeHCTBa 3apsf0B Ha UCNbITYyEMOI NOBEPXHOCTU
1 Ha TpyLeMca maTtepuasie, eCTb BO3MOXHOCTb Bbl6OPa, Kakoli U3 HUX 3MepATb.

Mpy n3MepeHnsax A0MKHbI UCMOJb30BaTbCA HOBble MaTtepuasibl, Y4TOObl UCKIYANCh WCKaXEHUS,
BbI3BaHHbIE 3arpsiI3HEHNEM.

Pa3fgeneHHo 3apafoB MOXET COMPOBOXAATbCA WX YTeukoh. Mexgay pasfgensowmMmucsa Tenamu
NPONCXOAAT paspsfbl. I3MepeHHbIli 3apag - pe3ynbTar 6anaHca NpoLeccoB 3/1eKTPU3aLUnmn 1 paspsxeHns.
CnepoBatenbHO, 3apsafd A0/HKeH OblTb U3MepeH HernocpeAcTBEHHO cpasy nocne ero obpasoBaHus.
Hanpumep, Tekyume ucnbiTyemble NPOAYKTbl AO/DKHbI Cpa3y noctynaTb B UnavHAp ®apages usMeputesnbHoW
CUCTEMbI.

BHelHVe anekTpruyeckne nons MoryT BAMATbL Ha MPOoUecc pasfesieHns 3apsfos, Tak 4To U3MEepeHus
[OMKHBI BbIMOMHATLCA B YC/IOBUAX 3KPAHMPOBAHWUSA OT BHELUHMX MONEA.

8.9 Tok

EcTb Heckonbko o6nacteil, B KOTOPbIX B 3/1€KTPOCTATMKE YMECTHbl W3MepeHus Toka. OueHb
ManeHbKne TOKUA, MeHbLLEe HECKONbKUX WA, 06YC/OBEHbI 3/1eKTPONPOBOAHOCTLIO U30MSATOPOB. TokM Bonee
BbICOKMX 3HauYeHWil, nopsfka MuKpoamnep, BO3HMKAKOT B MNOTOKax, a TOKW, M3MepsieMble B amnepax, B
paspagax craTtuyeckoro anekTpuyectsa. Kommepuecku [OCTYNHble 3/1eKTpoOMeTpbl  obecneyusatoT
BO3MOXHOCTb M3MEpPEHWs TOoka B NepBbIX ABYX CAy4yasx, a afbTepHaTVBHbI MeTod M3MepeHus Toka no
noTteHuuany 3apskalolleroca KoHfeHcaTopa M3BECTHO eMKOCTU npuemnieM BO BCeX Tpex caydvasx. YTo
KacaeTCA TOKOB WCKPOBbIX PpaspsAfoB, TO BaxXHO, YTOObl Becb 3apsaf Mpollesn 4yepes LWYHT C MasibiM
conpotusneHnemM. BaxHO Takke, 4yTOGbl NajjeHne HanpsXeHus Ha LyHTe 6bl10 HECOM3MEPUMO Masio B
CpaBHEHWUN C HanNpPsHKeHNem UCTOYHMKA. PeakTVBHbIA UMNefaHC LWyHTa AO/MKEH GblTb HE3HAUUTE/bHBLIM MO
CpaBHEHWIO C er0 aKTUBHbIM COMPOTMB/IEHNEM, YTOObI NafeHne HanpshkeHWs Ha LWyHTe 6bl10 TOYHOW Mepoii
npoTekawLwero nNo Hemy Toka. VIHEPUMOHHOCTb M3MEpPUTEsIbHOW CUCTEMbl fO/MKHA ObiTb MHOTO MeHbLUe
MWUHUMasbHOW AMMTEeNbHOCTW paspsga, nognexaliero usmepeHuto. MNpu paspsgax ¢ NPoBOAALWMX Ten
VNHEPLMOHHOCTb NPUGOPOB [O/MKHA ObITb 1 HC UK MeHee.

HeobxoanMo, 4TOObl MakCMMasibHble 3HAYEHWA HanpPsHXKEHUS Ha WU3MEpUTENbHON cucteme
npUMeHsieMble CpeAcTBa ee 3a3eM/ieHns, NpYMeHsemMble BO B3pbIBOONACHON cpefe, He NpuBOAWAN Obl K
BO3HWKHOBEHMIO UCKPOBbLIX Pa3psaaos.

OnTumanbHbIli cnocob obecneynTb HU3KYHD WHAYKTUBHOCTb COCTOMT B TOM. 4YTO6bI COpmupoBaThb,
Hanpumep, LWYHTUPYIOLLee BXofHoe conpoTuenieHre B 1 OM 13 10 napasifie/ibHblX CONPOTUBEHUI, Kaxoe
no 10 Om. YTo6bl AOCTMYb HU3KOrO pPeakTMBHOIO MMMefaHca LWyHTa Ana 4vactoT fo 1 [Ty, nonesed
NMOBEPXHOCTHbIi  MOHTaX pe3nctopoB. [lpn npumeHeHun kabens € COOGCTBEHHbIM  BOJIHOBbIM
conpotusneHnem 50 OM Ana coeAnHeHns gatyvka ¢ npubéopom crnegyeT co6/KCTU YCoBME, NMPU KOTOPOM
BXOJIHOE U BbIXOAHOE COMPOTUBNEHNA kabens O6bu 6bl paBHel 50 OM. Bonbwune TpeboBaHus
NpeabsaBAAOTCA K KayecTBY 3a3eM/IEHWUA U 3KPaHMPOBAaHWUA M3-32 HEOOXOAMMOCTU WCKUNTL UCKaXEHWN
pe3ynbTaTtoB U3MepeHUs, B CBA3N C NepexofHbiMu npoueccamu. one3Ho NpoBepuTb, He BO3HWUKAIOT N
CUrHanibl B Cny4yaB paspsfa HenocpefAcTBEHHO Ha 3a3eMJ/IEHHYI0 MOBEPXHOCTb, & He Ha Mpo6HuK (Ha
AaTuuk).
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8.10 SHeprua eMKOCTHbIX pa3psanoB

OnpepgeneHve 3Heprun, peann3oBaHHON B paspsge, BaXHO A1 OLEHKM BO3MOXHOCTU MOBPEXAeHWs
YYBCTBUTE/bHbIX YCTPOWCTB ¥ MHULMUPOBAHMSA CMeCeil C BO34YyXOM FOpHYUX BELECTB U Matepuanos. B
HacTosilllee Bpems HeT 06LEenpuHATOro MeToAa, ANS NPAMOro U3MepeHus 3Toi aHeprun. Camblit 06Wwui
crnoco6 onpefennTb 3HEPIAiO, 3anaceHHyo 3apsXXeHHbIM 0ObEeKTOM, NyTEM U3MEPEHUS HanpskeHus. V. un
emkocTn. C. n pacuyeta aHeprun no copmyne 0.5 CV2. BosgeiicTBrne paspsfa NPUHATO OLEeHWBaTb Mo
9HEprMM Takoro KoHAeHcatopa, 3anaceHHOW nepef paspsgoM. MeTof uvcnbiTaHWs BO3AEWCTBUS Takoro
paspsifa Ha anekTpoHHoe o6opyaoBaHue npusegeH B FOCT 30804.4.2. MeToq onpefeneHust MUHUMaslbHO
SHEpPrun 3axnraHnsa nbleBo3ayLWHbIX cMecei npusefeH B [5J.

8.11 SHeprua 3axuraHus

8.11.106ume nonoxeHus

OHeprus, Tpebywowasacs AN8 3axuraHua rasoB WAM MbIEBO3AYLIHbIX CMeceld, CHuXaeTcs npu
BK/IIOYEHVN CONPOTUBAEHNA WAN MHAYKTUBHOCTW B Lienb paspsga eMKoCTW, yBenmumsaioLielil 4nnuTenbHoCTb
paspsaga. OO6bIYHO WCMbITAHMA NPOBOAAT 6e3 BKIOYEHUS AOMONHUTENbHBIX WHAYKTUBHOCTEN B Lenb
paspaga. MuHuManbHyo aHepruto 3axuranus {M33) cmeceld ra3oB WK Nbifei ¢ BO3AYXOM HaxoAAaT nyTem
npoBefAeHNs cepuu WCNbITaHWi, B XOAEe KOTOPbIX NOCMefoBaTeflbHO, Noka He MpekpaTAaTca 3aXuraHus,
CHMXAaIT JHEPruio, 3anaceHHylo B KOHAEHcaTope nepes paspsgom, BO34eNCTBYOWEM Ha cMecb. MOopoLLOoK
UMMY/IbCOM CXaToro BO3Ayxa pacceuBaloT B MNPOMEXYTKE MexAy 3/eKTpodamu, Mexay KOoTopbiMu C
3a/lepXKOil B HECKONIbKO MUINCEKYHA o6pa3yeTca WCKpOBOW paspsafd. [1s nonyyeHuWss UTOrosoro
pe3ynbTata kax/blii pa3 TpebyeTcsa MHOrokpaTtHoe MOBTOpeHue GO/bLIOr0 Ko/myecTBa onepauuii. Metog
onpefenieHns MMHUManbHO 3HEePrnK 3a0KMraHna NblNeBo3ayLUIHbIX CMeceli npueegeH B [5].

OnTManbHbIN MEeTOA OLEHKM 3axurarwieli CnoCOOHOCTU paspsifoB C 3apsKEHHbIX MOBEPXHOCTEN
COCTOWT B OGecneyveHnn paspsifoB Ha 3a3eM/EHHbI cdepuyecknii 3NeKTPos, PacnonoXeHHbI B rnybuHe
OTKPLITOTO CTakaHa M3 M30MUPYIOLLEro mMarepuasna, 3aro/IHEHHOTO0 CMEeCblo M3BECTHOro coctasa ropryero
rasa c Bo3ayXxoM. [laHHOe YCTPOICTBO HAa3blBAETCA «30HJ 3aXuraHus». ®akT 3aXuraHus cMecu, B KOTOPYIO
MOTPYXeH 3NeKTPOoA, CAYXWUT MPsSMbIM MokasaTesiemM 3axuraloLleinl cnocobHOCTN uccnegyembix pas3psfos
cTaTMYecKoro anekTpuuyectsa. 3axurawlias CnocobHOCTb pa3psga Tem 6onblue, Yyem 6osblie 3Heprus
3a)KMraHmsa cMecu, kotopasi CnocobHa 3aropaTbCs OT ero Bo3feicTsns. B ogMHaKoBbIX YCNOBUSAX UCTbITAHUA
3axuralowas CcrnocobHOCTb paspsfoB € OTpuuaTeslbHO 3apsKeHHON MOoBepxXHOCTW 6osblue, uyem C
NMOBEPXHOCTMW, 3apsHKeHHOW NONMOXWUTENbHO. PakT NOABMNEHUS 3aXWUTaHUA NpW MNPOBEAEHWM UCMbITAHUA
CBMETeNbCTByeT O peasibHOCTWM pucka 3axuraHusa. 3axuraHve crtaTUCTMYecKWil npouecc u TpebyeTcs
60/1blIOe KOMIMYECTBO WCMbITAHUA, B KOTOPbIX 3aXWraHue OTCYTCTBYeT, UTOGbl yTBEpXAaTb, 4YTO pUCK
3axuraHma mai.

HanpsokeHne cnegyeT u3MepsiTb [0 W nocfne paspsga, T. K. 9Heprus MoxeT 6biTb M3pacxofoBaHa He
NOSTHOCTbIO.

Oh(heKTUBHOCTb BO3[ENCTBUA WCKPOBbIX paspsAfoB CTaTUYECKOro 3/eKTpuyectTsa MOXET CU/bHO
U3MEHATLCA C YBENIMYEHWEM MEPUOAUYHOCTU U AAUTENbHOCTU. POCT NEepuogMyHOCTU UCKPOBbLIX paspsaos
Mexay MeTas/IM4ecKUuMu NpoBOAHMKaAMU B BO3AyXe ToOUHee HabnofaeTcsa npu 60/1ee HU3KUX HanpsKeHusx,
a npyu cONMKXeHWn 3INeKTPOAOoB elle 6Gonee ToyHee, YeM B CTaOWbHLIX Pas3psfHbIX MpPoMexyTkax. B
NPUHATBIX B M3OK nCnbITaHUAX MPUMEHSIOT KaKk WCKPOBble paspsadbl Npu COMMKXEHUN 3NEKTPOAO0B B Liensx,
YyBCTBUTE/IbHBIX K WX BO3AENCTBMIO, TakK W KOHTaKTUpylowue 3/1eKTpofbl, MpUMeHsieMbie npu
hopMMpPOBaHNM BOHbI TOKa 3aAaHHON DopMbl. KpaTKOBpEMEHHble 3HAYeHUs1 TOoka A0J/KHbl ObiTb GOMbLUE
npu HenocpefCcTBEHHOM KOHTakTe W, C/iefjoBaTesibHO, [O/KHbl obecneynBaTb 60/bLUYI0 XECTKOCTb
UCMbITaHWSA YCTPONCTBA.

Utobbl 06ecneuntb HaAeXHOCTb pe3y/bTaToB OMpefefieHns 3SHeprun 3axuraHus, TpebyeTcs
npegsapuTesibHO XOPOLIO CMellaTb KOMMNOHEHTbl M 06ecneunTb CTPOro onpefdesieHHbIt KOMMOHEHTHbI
CcOCTaB raso- WM MNblNEBO3AYLIMOM CMecH B paspsAHOM MCKPOBOM MpoOMexyTke. Pa3psfaHblii MCKPOBOIA
NMPOMEXYTOK [JO/DKEH MpeBbillaTh KPUTUYECKOe 3HA4YeHue, Npu KOTOPOM 3M1eKTPOoAbl CNOCOOHbLI OKasbiBaTb
oxnaxgjawuiee BAWAHME Ha obpasyloleeca A4pP0 nnameHn. PaspsgHas uenb W ee KOMMOHEHTbl A0JDKHbI
obecneunBaTb EMKOCTHOW xapakTep paspsga. OnTummusaumsa Toka v NOCTOAHHOW BpeMeHU paspsagHoi Lenu
ONs paspsafoBs, 3aKUraloLnxX nblJ1IeBo3AyLUHbIE CMECH, AO/DKHbI BbIMOMHATLCA C YH4ETOM OrbiTa.

Korga npuMeHsieTca 30H[, 3axuraHus, Heobxoguma xopowas oblas BeHTUnAums, 4Tobbl usbexarb
cKomnneHust 60/bLLOro 06bema B3pbIBOONACHOW CMECK 1 B CNyHae 3axuraHnis pucka KpynHomacLuTabHoro B3pbisa.

8.11.2 3SkBMBasIeHTHas aHeprus

3axuraemMocTb roploYMx BELEeCTB U MaTtepuanos OT pa3psfoB CTaTUYECKOro 3nekTpuyecTsa
XapakTepusylT MUHUMaIbHOW 3Hepruel 3axuraHus. [10THOCTb MOLWHOCTM paspsfja CTaTuyeckoro
aNeKTpUYecTBa TakkKe BaXHa [N XapakTepUCTUKM BEPOSATHOCTU 3aXuraHus paspsfoMm CTaTuyeckoro
anekTpuyectsa. [pyv 3TOM, 3a UCK/IOYEHMEM Bbille PACCMOTPEHHOrO Ccyvyas MoJlydYeHUs WUCKPOBbIX
paspsfoB, B OCHOBHOM, OMpeAenvTb MOJIHYI0 3HEPrnio paspsga CraTUYeckoro 3/1eKTpuyecTBa Heserko.
MHoro nerye onpefenutb, CKOJIbKO 3HEPruM 3aTpayvBaeTcsl Ha 3axuraHue. Mo 3Tol NpuyKHe, WUCKPOBOI
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paspsif Ucnosib3yeTcs, YToObl N3MEePUTb IHEPTUIO 3aXUraHUs, Tak Kak Takoli pa3psag o6ecneyrBaeT BbICOKYHO
NAOTHOCTb 3HEPrMM BO BPEMEHM U B MPOCTPAHCTBE U MO3BO/ISIET ONpPeAennTb 3aTpadyeHHyo aHepruto. Mpu
OPpYrux HEeUCKpPOBbIX paspsagax CTaTUyYeckoro afiekTpuyecTsa, IKBMBANIEHTHAA 3Heprus onpegensiercsa kak X
[bxoyneii, korga paspsf 3axuraeT CMecb C MWHMMaNbHOW 3Hepruei 3axuradusa X [koyneii. Tak
3KBMBA/IEHTHAsA 3HEPIUS IKCNepUMeHTaNIbHO onpejesieHa No sHeprum 3axuraHus. 370 yAo6HO npu aHanuse
pucka 3axurauusa. bygem cuutaTb, UTO 3Heprns paspsga  {HEeWCKpoBOro) COOTBETCTBYET 3Tol
3KBMBA/IEHTHON 3Heprun. Tak HasbiBaemas 3(h(PEeKTMBHASA 3HEpPrus onpeaenssiemMoro 3/71eKTpocTaTM4ecKoro
paspsga onpefensietcsa no akTy 3aXuraHus CMecu C M3BECTHOW MUHVMMAasIbHO 3HEepruei 3axuranusa u
NPVHUMAETCS PaBHOW MUHUMAbHON SHEPInK 3aXUraHust 3Toli CMecu.

8.12 TllepeHoc 3apsaga npu SCP

8.12.1 O6uwme nonoxeHus

BHUMAHWE! He npoBoauTb wu3MepeHWs nepeHoca 3apsaga B uMMMysbcax paspsfoB  BO
B3pbIBOOMNACHOW cpege.

Mpy nwbbix paspsgax CTaTMYeCcKoro 3/eKTpuYecTBa MOXHO MPOBOAUTH M3MepeHus 3apsfoB B
€AVHNYHBIX UMMy/bcax Toka. [lpoBeAeHME Takux W3MepeHwuli MNOo3BOMISIET ONPEefesiATb  3aXMratoLLyr
CNOCO6HOCTbL pa3psiiloB CTaTUYECKOro afiekTpuyecTBa. [lokasaHo, YTO BEPOSTHOCTb 3aXWraHus roproyeit
cpefbl paspsagoM CTaTUYEeCKOro afekTpuyecTBa MOXeT 6biTb CBA3aHa C 3apsagoM B UMMY/bCe pPaspsgHOro
Toka. CnefyeT OTMETUTb, YTO COOTHOLUEHWE MeXAy 3apsoM B WMMY/bCe U BEPOSATHOCTbIO 3aXuraHus
MOryT 6biTb OrpaHu4yeHbl cneunduKoin maTepuasnoB, C KOTOPbIX BO3HMKAKT paspsgbl M MpUMeEHSeMOi
MeTOAMKOM n3MepeHuid. MprymMHa 3TOro COCTOMT B TOM, YTO paspsabl OT/IMYAKTCA N0 NPOCTPAHCTBEHHOMY U
BPEMEHHOMY pacnpefeneHuio 3aHepruv. Hanpumep, npu OAMHAKOBOM 3apsife B WMMy/nbCe MeHbluas
BEPOSITHOCTb 3aXUraHMs BO3MOXHA MPU KUCTEBOM paspsife, Yem Mpu UCKPOBOM. STO BO3MOXHO, MOTOMY YTO
JHeprus npuv KACTEBOM pa3psge pacnpefenieHa B 3HauuTeslbHO 6onblieM o06beme rasa. XoTA
MUHUMaJIbHbIE 3HAYEHUA 3apSL0B 3aXUTaHWs YCTaHOB/IEHbI AN Pa3/INYHbIX ra3oB, UX crefyeT NPUMeEHATb
TONbKO Kak CnpaBOYHble 3Ha4vyeHus. ITUMW 3HAYeHUsMU cnegyeT MOMb30BaTbCA NpU  NPoBeAeHUn
n3MepeHuii 3apsafoB B UMMy bcax B Lensax obecneyeHnss 6€30nacHOCTM caMuxX U3MEPEHWIA.

MpuHUUNManbHas cxema ycTpoWcTBa AN U3MepPeHMs 3apsaga B MMNY/bCe NpW 3N1eKTpocTaTu4eckom
paspsfe nokasaHa Ha pucyHke 6.

1
4
6 a) MpuHUMNUanbLHas cxema ycTpoicTea
5 B 5 B
*_ = *
6 6) N3meputenbHas Lenoyka c 6 B) N3ameputenobHas Lenoyka c
KOHAEeHcaTtopom pesncTopom

1 - 3apsXeHHbll 06BLEKT WM MOBEPXHOCTb; 2 - cthepnyecknini ABYXKOMMOHEHTHbIN pas3pagHbli
3NeKTpoa; 3 - M3MepuTenbHas uenb; 4 - UMdpoBOI 3anoMuHalLWwuii ocunnnorpad (Hanpumep, ¢ NoOa0COi
nponyckaHus 1 ITy); 5 - KOHTaKTHOe CcoefuHeHVWe C 3/eKTpoAoM; 6 - KOHTakTHOe coefuHeHue cC
ocumnnorpadom; 7 - KoHaeHcatop (Hanpumep. 20 HP); 8 - pesucTop (Hanpumep. 0.25 Om);

PucyHoK 6 - TMprHUMNuanbHble CXeMbl A58 U3MepPeHus 3apsija B MMMy/ibcax paspsfoB CTaTMYeCcKoro
3N1eKTPUYeCcTBa C aNbTEPHATUBHLIMU U3MEPUTENbHBIMU LIeNAMM
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8.12.2 SneKkTpoA-paspAgHuK

Pa3smep 1 reomeTpusi anekTpoga AO/MKHbI 06ecneyunBaTb BO3MOXHOCTb NPOBEAEHUA U3MEPEHUN, ANs
KOTOPbIX OH NpeAHasHayeH. Hanpumep, onTUManbHbIA AnaMeTp ANS NOMAyYeHWs paspsfoB C CUIbHO
3apsKeHHbIX MOBEepXHOCTe cocTasnsfeT npubnusutensHo 30MM. [ns noeepxHocTeli ¢ 6osiee HWU3KOM
NMOBEPXHOCTHOM MMIOTHOCTbIO 3apafoB 6onee MNoAXoAAWMM  MOXET okas3aTbCH 3/1eKTPoj MeHbLuero
AvameTpa, Hanpumep, 3M1eKTpoA C ANameTpoM 2 MM. OCOOGEHHO ecnu nccnegyeTtcs 3axuraHne cmecein ¢
BbICOKOIN 4YyBCTBMTENIbHOCTBI K 3aXurawuw,emMy BO3AeNCTBMIO pas3psifoB. K HMM OTHOCATCA, Hanpumep,
BOA0OPOA0BO3AYLUHbIE CMecu. [TpUMeHeHNe 31eKTPOLoB C AMaMeTPOM CYLLEeCTBEHHO MeHbLUe 2 MM cnegyeT
UCKMIOUYNTB, T.K. OHU CMNOCOGHbI K KOPOHMPOBaHWIO. 3nekTpoAbl AvameTpom 6one 10 MM AO/KHbI ObITb
[ABYXKOMMOHEHTHbIMU, C LIEHTPasibHON 4acTbio, COeAUHEHHOW C U3MEepPUTENIbHOW CUCTEMOI WU C BHELUHUM
3a3eM/IeHHbIM 3KpaHOM. [pMMeHeHne ABYXKOMMOHEHTHbIX 3/1eKTPO0B Heo6XoAMMO, 4TOObl n3bexartb
ahdhekTa 3apsHKeHns nNo MHAYKUUM eLle A0 TOro, kak MpousoingeTt paspsag.

8.12.3 Cxema usmepeHuit

N3mepuTenbHasa Lenouyka MOXeT OblTb YCTpOeHa Mo OfHOMY U3 [BYX BapuaHTOB: MOXeT O6blTb
NPUMEHEH KOHAeHcaTop wunu pesnctop, obblyHo B 20 H® u 0.25 Om cooTeeTcTBEHHO. Ocuunnorpad
oTpaXaeT U3MeHeHVe HanpsXeHWs BO BpeMeHu. [N Kaxkoro BapuaHTa M3MepuTesiIbHOW LEenoyku, Kak
nokasaHo Ha puUCyHKe 7, NoslyyaeTcs CBOS OCLM/IOTPaMMa U3MEHEHUS HanpPsXeHNs BO BPEMEHMU.

7 a) EMKoOCTHas u3amepuTesibHas Lenovka 7 6) Pe3ucTopHas u3ameputesibHas Lienouka
MpumeyvyaHue - 3T0 NgeaM3MPOBaHHOE NPEACTAaB/IEHVE OCLIONpaMM.
PucyHok 7 - OcuuniorpamMa HanpsbxeHue/Bpemsi.

MpumeHeHNe KoHAEHcaTopa B W3MEpPUTE/IbHOW Lenoyke obecneyvBaeT MOJlyYyeHWe CTyneH4aToi
ocumnnorpamMmmel. 3apsaf B UMMynbCce B Ky/IOHAX pacCyMTbiBAeTCA YMHOXEHWEM aMnanTyfbl B BOSIbTax Ha
Be/IMUYMHY eMKOCTU KOHAeHcaTopa B dhapajax.

PesucTtop B usamMepuTenbHoli Lenu BolpabatbiBaeT UMNynbC. ViameputensHas cuctema ocuunnorpadga
MHTErpupyeT HanpshkeHue No BpeMeHW A1 MOJyYeHUsl 3HauYeHUs B BObTax Ha cekyHgy (B ¢), koTopoe
MOXHO pa3fennTb Ha 3HAYeHME COMPOTMB/IEHMS B OMaX, YTOObI MOTyYNTb MEPEHOC 3apsja B Ky/lIOHax.

8.12.4 AnbTepHaTVBHble YyCTPOCTBA M3MEPEHUSA 3apsfa B UMNybcax

[Onsa npumeHeHWs AOCTYNHbI KOMMepyeckue npubopbl, MEPEeHOCHbIe KYNIOHMETPbl, nNpefHa3HavyeHHble
AN U3MepeHus 3apsfa B MMNy/bce MpU paspsjax crtaTMyYeckoro anektpuuyecTBa. [pubopbl NpocTbl B
obpaweHun n obecneynmsBaroT NPSIMOE CUUTbIBAHWE AaHHbIX M3MepeHus. OHW MNone3Hbl AN BbISABAEHUSA
paspsafoB, NpeacTaB/iAOWMUX OMNACHOCTb KaK MNoTeHUuuasbHble WCTOYHWUKM  3axuraHusa. Ho npu  ux
NCNONb30BaHNM CNepyeT yuynTbiBaTb criefylollee:

a) ecnn paspagHbIA 31eKTpos BXOAMT B KOMMIEKT Mpubopa, TO ero reoMeTpuyeckMe napameTpbl
(omameTp) MOXeT oka3aTbCs He ONTUMasbHbIM A5 MPOBOAMMbIX U3MEPEHMUIA:

b) ecnu paspsgHblii  anekTpon - TBephas cdepa, [AaHHble U3MEpPEeHWit  MOryT  McKaxkaTbCs
VHAYLMPOBAHHbIMUW 3apaaamMu.

C) ecnn nNpubop He mnpeAHasHayeH AN NPOBEAEHUS WUMMYNbCHbIX U3MEpeHuii, TO HEeBO3MOXHO
YCTAHOBUTb ABNSETCS /I U3MEPEHHOE 3HAUYEHUE XapaKTEPUCTUKON OAMHOYHOIO paspsgHOro Mmnynsca unm
WHTErpasibHOWM XapakTepucTUKOA cepmmn paspsHbIX MMMNYIbCOB.

8.13 EMKOCTb

EMKOCTb MOXeT 6biTb M3MepeHa NyTeM NPUMEHEHWs MOCTa MEePEeMEHHOro HanpshkeHus Waum nytem
U3MeHeHua HanpskeHusa V3 korga napasnsieflbHO BKIOYATCA MpefBapuTesibHO  3apskKeHHas [0

HanpsxkeHus V2 nsmepsiemas emkocTb Ch 1 usBecTHas npefBapuTeNibHO 3apshKeHHas A0 HanpsbkeHnus Vi
emKkocTb Ci- EMKOCTb C2BbIYUCAAOT MO dhopMyrie:
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Mpn n3mepeHnsax 3HauyeHWin eMKOCTU KOHEeHCATopoB, NpefHa3HauyeHHbIX A5 NOSyYeHUs WCKPOBbIX
pa3pagoB C onpefeneHHol aHeprueli, HeO6XOAMMO YuMTbiBaTb BO3MOXHbIe MNOTEPU B [W3NEKTPUKaXx
(TaHreHc yrna AnaneKTpuyeckux notepb), B CBA3M C YeM. 3DPEKTUBHAA €MKOCTb MOXET OKa3aTbCsA MeHblue
N3MEPEHHON HM3KOYaCTOTHbIMKM MeTodamu. [03TOMYy NpeAnoYTUTENbHO NPOBOAWNTL U3MEPEHUS eMKOCTU B
npegenax HOPMasbHbIX OMEePaLVOHHbIX 3HAYEHWUW HaMpPsHXKEHUS MO MeToAy pacnpegeneHus U3BecTHOro
3apsaga ¢ NpMMEHeHneM BbICOKOKaYeCTBEHHOrO KOHAeHcaTopa N3BeCTHON eMKOCTY.

Mpu n3mepeHnax MasnbiX 3HaYeHWU i eMKOCTV cnefyeT UCKTIUNTb EMKOCTb NPUMEHAEMbIX COeANHEHN
N HEe BHOCUTb B HWUX W3MEHEHWIA B MpoLecce N3MepeHuii.

8.14 3JnekTpuyeckasd NMPOYHOCTb

M3mepeHne 3neKTpMYecKoin MPOYHOCTM TOHKMX MAEHOK WAW CNOEeB U30NSALUN - BaXHbIA akTop npu
OLiEHKE BO3MOXHOCTU BO3HWKHOBEHMUA CKOMb3ALWMX MOBEPXHOCTHbLIX KUCTEBbLIX paspsAfoB Ha marepuane.
BaxHbIii napameTp - HanpshkeHue npobosi, KPMTUYECKoe 3HaYeHNe KOTOPOro paBHO NPUGAN3UTENLHO 4 KB.

OnekTpuyeckass NPOYHOCTb M30MATOPOB 3aBUCUT OT AedhekToB MaTepuana. [1oaTomy pesynbrar,
CYLeCTBEHHO 3aBMCUT OT MJiowaAn NoBepPXHOCTU MCMbITyeMoro obpasua. Yncno gedekroB Bo3pacTtaeT U,
criefloBaTeslbHO, 3/1eKTpuYecKas MPOYHOCTbL YMEeHbLUaeT Mo Mepe YBe/NWYeHus Mowanm MnoBepxHoCTU
ncneiTyemoro obpasua. W Hao6opoT, npu MeHblUeli naowaay nonyyarT 6o/bllee HanpsKeHne npobos, a
3HAYUT 1 3aKn0YeHne o0 60nbLIelt oNacHOCTM NPUMEHEHMS MaTepuana.

Mpumep - anekTpuyeckas MPOYHOCTb MNONAMITUAEHA NpubnumsnTensHo 20 MBm'l Takum
o6pasom, HanpsxeHne Ao 4 KB BblAepPXNUT cnoli ¢ TonwmnHol npnénnsmTensHo 200 MM. EMKOCTb
KOHAeHcaTopa NnacTUWHbl C TakuM CfoemM AU3fieKTpuka paBHa nNpubansnTenbHo 90 HO M2 u
3anaceHHas aHeprusa (0,5 CV) npu 4 kB cocTasnseT 720 mAx m 2 Mpu nnowaan obpasya 100 cm2
3TO npubnuanTenbHo 7 MAX. [03TOMY 31eKTpoAbl NAowajbid B HECKONbKO KBagpaTHbIX
caHTuUMeTpoB o6ecneyaT peasibHYl OLEHKY ONacHOCTMW.

[na obecneyeHns HanpsXKeHWs nNPo60SA MPUMEHAIOT MPOCTYI0 3/1EKTPUYECKYO Lenb 3apsXeHus
KoHAeHcaTopa. [lpy uCMbITAHUM BaXKHO WUCKNOYMTL yAap TOKOM. Takas OnacHOCTb COMpsKeHa C

NPUMEHEHNEM BbICOKOTO HanpshkeHusi, O6OMbLUMX eMKOCTe U OTHOCUTENIbHO HU3KUX  3aLUTHbIX
conpoTuBneHniAi. MeToabl UcNbITaHWli NpuBeaeHsl B [6]. [7].
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Mpunoxenne OA
(cnpaBouHoe)

CBefileHMA 0 COOTBETCTBMM CCbINTOYHbIX HAUMOHANbHbIX CTaH4apTOB
MeXayHapoaHbiM CTaHgapTam, MCNO/1Ib30BaHHbIM B Ka4eCTB€ CCbIJTIOYHbIX B
NPpUMEHEHHOM MeXAyHapogHOM CTaHOapTe

Tabnuuya [OA1
O603HAYEHNO CCbISIOYHOTO
HauMoHa/IbHOro cTaHgapTa

FOCT IEC 60079-10-1-2011

FOCT IEC 60079-10-2-2011

FOCT 30804.4.2-2013

FOCTP 53734.5.1-2009

FOCTP 53734.5.2-2009

FOCTP 53734.3.1-2013

FOCTP 53734.3.2-2013

CreneHb
COOTBETCTBUSA

oT

oT

MOD

MOD

MOD

MOD

MOD

O603HayYeHne N HaMMeHoBaHWe CCblIJIOYHOro
MeXAyHapoHOro ctaHgapTa u AoKyMeHTa

IEC 60079-10-1:2006 B3pbiBOONacHble cpefpl.
YacTb 10-1. Knaccudmkaums 30H. B3pbiBoonacHble
rasosble cpegpl
IEC 60079-10-2:2009 B3pbiBOONacHble cpefpl.
YacTb 10-2. Knaccudpmkauma 3oH. Foprouve
aTmocdepb! Mbian»
IEC 61000-4-2:2008 COBMECTUMOCTb  T@XHUYECKMNX
CpeAcTB 3/1eKTPOMArHMTHasA. YCToYnBOCTb K
aneKTpocTaTnyeckum paspsgam. TpebosaHus v
MeToAbl UCMbITaHWI
IEC 61340-5-1:2007 3nekTpocTatuka. 3awura
3/1EKTPOHHbIX YCTPOWCTB OT 3/1eKTPOCTaTUHECKNX
ABneHnii. O6Lme TpeboBaHUA
IEC 61340-5-2:2007 3nekTpocTatuka. 3awura
3/TIEKTPOHHBIX YCTPOWCTB OT 3/1IEKTPOCTATUYECKUX
AB/EHNIA. PykoBOACTBO MO NPUMEHEHUIO
IEC 61340-3-1:2006 2dnektpocTtatmka. Yacts 3-1:
MeTofbl MOfEeNnupoBaHnsa 3NeKTpocTaTUYecKmx
ABMEHWIA. DnekTpocTaTnyeckunii paspag. Mogens
yenoseyveckoro Tena (MUT)
IEC 61340-3-2:2006 3nekrpoctatuka. Yactb 3-2:
MeTofbl MOAEeNnpoBaHns 3N1EKTPOCTaTUYECKNX
ABNEHWIA. dnekTpocTaTnyecknii paspsg. Mogenb
MexaHuyeckoro ycTtpoiictea (MM)

MpumMmeyaHne - B HacTosiLel TabnmLe UCMONb30BaHbI CIEAYHOLLME YCIIOBHbIE 0603HAYEHNS CTENEHN

COOTBETCTBMA CTaHAAPTOB!

- lOT - naeHTNYHbIe CTaHAaPTbI,

- MOD - mMoAUtMLMpPOBaHHbIE CTaHAAPTLI.
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