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Mpeaucnosue

1 MOAOIOTOBJIEH 3akpbiTbiM aKUMOHEPHbIM 00LWEecTBOM «Hay4yHO-npou3BoaACTBEHHAs dupMa
«aunonb» (BAO «HayuHo-npou3ssoacTBeHHAA pupma «unonb») Ha OCHOBE COGCTBEHHOrO NEPEeBoaa Ha pyc-
CKMI1 A3bIK aHITOA3bIYMHOW BEepCUK CTaHAapTa, YKa3aHHOro B NyHKTe 4

2 BHECEH TexHuueckum KOMUTETOM NO ctangaptusauum TK 072 «3nekTpocratukar

3 YTBEPXXOEH W BBEAEH B JEMCTBWE Mpukasom deaepanbHOro areHTcTea No TEXHUYECKOMY pe-
rynuposanuto n metponorum ot 11 nioua 2014 r. Ne 618-cr

4 Hacrosawwii ctaHaapTt ABnseTcs MoanduuupoBaHHBIM MO OTHOLLEHUIO K MEXAYHAPOAHOMY CTaHAApTy
M3K 61340-1:2012 «3nekTpoctatuka. Yactb 1. Anekrpocratuueckue asneHns. MpuHumnel U U3mepeHus»
(IEC 61340-1:2012 «Electrostatics — Part 1: Electrostatic ppenomena — Principles and measurements»,
MOD).

Mpu aTom gononHuTenbHBIE CroBa (ppaskl, nokasaTenu, CCbINKKM), BKMIOYEHHbIE B TEKCT cTaHaapra
C y4yeTom noTpebHoCTel 3KOHOMUKM Poccuiickon deagepauumn u 0COGEHHOCTEN POCCUNCKOW HALMOHANbLHOM
cTaHaapTu3auum, BblaeneHbl B TEKCTE KyPCUBOM.

CBeaeHUst 0 COOTBETCTBUM CCbINOYHbIX HALMOHAMNBHBIX CTAHAAPTOB MEXAYHAPOAHbLIM CTaHaapTaMm, uc-
Nosib30BaHHbIM B KAYECTBE CCbINTOYHbIX B MPUMEHEHHOM MEXAYHAPOAHOM CTaHAapTe NPUBEAEHbI B 1OMNOSHM-
TENLHOM NpunoxeHun JA

5 BBEJEH BMNEPBbIE

6 U3OAHUE (aekabpb 2019 r.) ¢ MNonpaskon (MYC 6—2015)

lMpasuna npumeHeHus Hacmosweeao cmaHo0apma ycmaHoerieHbl 8 cmambe 26 dedeparnibHO20 3aKOHa
om 29 urwHA 2015 e. Ne 162-03 «O cmanlapmusayuu e Poccutickol ®edepayuuy. Nngopmayusa 06 us-
MEHEHUSX K HacmosuemMy crmarndapmy nybrnukyemcs e exxe200HOM (N0 cocmosHUI0 Ha 1 siHeapsi meKyuezo
200a) UHhOpPMaUUOHHOM yKaszamene «HayuoHanbHble crmaH0apmbiy, a ohuyuanbHbili MeKem U3MeHeHul
U 11onpasoKk — 8 €XeMeCcs4YHOM UHOPpMaUUOHHOM yKa3amerne «HayuoHanbHbie cmaHOapmbl». B criyqyae
nepecmompa (3ameHbl) unu OmmMeHbl Hacmosweao cmaHGapma coomeemcemeyiouiee yesedomreHue 6ydem
onybnukoeaHo 6 bnuxalilueMm 6bilyCKe eXeMecsidH020 UHGOPMaUyUOHHO20 yKasamerns «HauuoHarbHble
cmaHOapmbi». Coomeememeyowjas uHopmayust, yeeOoMIIeHUe U MEeKCMbl pasMewalomces makxe 6 UH-
¢opmayuoHHO cucmeme obujeao rnomnbL308aHuUss — Ha oghuyuarnibHoMm caiime ®edeparibHO20 azeHmemea o
MEeXHUYEeCKOMY peaynuposaHuio U Memposioauu e cemu lnmepHem (www.gost.ru)

© CranaaptuHdopm, ocopmnenue, 2015, 2019

Hacrosimi craHaapt He MOXET ObiTb NOMHOCTLIO UM YACTUYHO BOCNPOM3BEAEH, TUPAXKUPOBAH U pac-
NPOCTPaHEH B Ka4ecTBe ohuLmManLHoro usaanus 6es paspeluenns degepanbHOro areHTCTBa N0 TEXHUYECKO-
MY PerynmupoBaHUIO N METPOTIOTMK
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BBeneHue

CraTuyeckoe anekTpuyecTBo n3BecTHo 6onee 2500 neT, HO 4O HEAABHEro BPEMEHM €ro BMUSHUE Ha Ye-
JI0BEYECKYIO AEATENBHOCTL ObINO HE3HAYMTENBHBLIM. B NpoLunom ctoneTum npupoga CTatuyeckoro 3neKkTpu-
yecTBa crana 6onee NoOHATHOM U NOSIBUNACh BO3MOXHOCTb ONUCAThL NPUHLMMbI pasaesieHUs U HaKkonneHue 3a-
psagoB. HecMOTPA Ha 370, M3-3a MHOXECTBA B3aMMHO BNUAIOLLMX (PaKTOPOB TPYAHO B TOW UMW UHON CUTYaLuK
npeaBuAETb NOMAPHOCTb U BENUYMHY BO3HMKAIOLWMX 3apaaoB. Bo MHOrOM anekTpocTaTuka BCe eLle 0CTaeTcA
«4YEpHON Marmeny, a He HayKoM.

Pa3BuTe coBpemMeHHbIX Marepuanos, 0COGEHHO NONMMMEPOB, U UX MAacCcoBOe NPUMEHEHUE B PasHO-
obpasHbIx 06nacTax: Anst NOKPbITUS MOMOB, OTAENKM MOMELLUEHWI, U3roTOBNeHns Mebenu, oaexabl U Npoayk-
LUUM TEXHUYECKOr0 MPUMEHEHUs, CAenano CTaTu4yeckoe SMeKTPUYecTBO NOBCEMECTHbIM siBreHuem. B papge
oTpacrneil NPOMbILLNEHHOCTU, CBA3aHHbIX, HAMPUMEP, ¢ NPOU3BOACTBOM 3NEKTPOHUKM UIU C NPOBEAEHUEM
NpoLIeCCOB, B KOTOPbIX 00PaLLaOTCA OrHEONACHbIE MaTepuarnbl, HenpeaHaMepeHHbIe U HeBUAUMbIE pa3spsaabl
CTaTUYECKOrO SNEeKTPUYECTBa NPUBOAAT K NOSABNEHUIO Bpaka, yTpaTe HaaeXHOCTU NPOU3BOAUMON NPOAYKUUM,
BO3HUKHOBEHWIO MOXapoB W B3pbIBOB. B NOBCEAHEBHON XXM3HU SNEKTPOCTAaTUHECKMNIA LLOK ASNA NepcoHarna cran
fABrneHneM BGaHanbHbIM. 3TO NPUBENO K BO3pacTaloLlelt NOTPeOGHOCTU NO3HATb TakMe SABMEHUS, U BbISBUTb
mMarepuansl, 000pyAOBaHME M MEPbI, NPEAOTBPALLAIOLLME UK OFPaHUYUBAIOLLME ONACHbIE U HeXenaTesnbHble
NPOSIBNEHUSA CTATUHECKOTO INEKTPUYECTBA B XM3HEAEATENbHOCTU YenoBeka.

B Hacrosiliem ctaHgapre npeacTaBneH KpaTkui 0630p BONPOCOB, CBA3AHHLIX C 3NEKTPOCTAaTUKON, Aa-
IOLLMIA NONbL30BaTENAM NpeACTaBneHust O 3a3eMNEeHUM U 0 NPUHUMUNAX METOAOB U3MEPEHUA U NPAKTUYECKOTO
npuMeHeHna nyonukauuii, pa3paboTaHHbIX TEXHMYECKUM KoMmuTeTom TK 101 MOK.
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HAUMOHANbHBIA CTAHALAPT POCCUUCKON GEREPALUMU

dnekTpocraTuka
Yactb 1
SNEKTPOCTATUYECKUE ABNEHUA
dusunyeckue OCHOBbI, NPUKNagHble 3a4a4Y U MeTOoAbl U3MEepPeHun

Electrostatics. Part 1. Electrostatic phenomena. Principles and measurements

Nara BBegenua — 2015—01—01

1 ObnacTb NpUMeHeHus

Hacrosiumii ctaHaapT oTpaxaet NPUHUMNUAsbHbIE OCHOBbLI ANEKTPOCTATUYECKUX SIBIIEHWI, BKMIOYAA re-
HEpUPOBAHME, HAKONMEHUE M YTEUKY 3apsAAo0B, a TaKkke pa3paabl CTAaTUUECKOro aneKTpuyecTsa.

B Hacrosiluem ctaHgapre npeacrasneHo 0606WeHHoe onucaHue METOA0B U3MepeHust PUNHECKnX Be-
TNMYMH, HAOMIOAAEMbIX NPU ANEKTPOCTATUHMECKUX ABNEHUAX U XapaKTEPU3yIOLLUX CBOWCTBA Matepnanos, onu-
CaHbl OMacHbIe NPOSIBNEHUS U NPOOGNEMbI, CBA3AHHbIE CO CTAaTUYECKMM JMEKTPUYECTBOM, @ TAKKE NPUHLMNLI
UX NPEAyNPEeXXAeHUA 1 3aluTbl OT HUX U AaH 0606LIEHHbIN 0G30p NONE3HOr0 NPUMEHEHUA dNeKTpocTaTu4e-
Cknx apheKToB.

Hactoswuii craHaapt npegHasHavyeH 4na ncnonb3oBaHuA Npu pa3paboTke CTaHAApTOB, B KOTOPbIX Y4u-
TbIBAKOTCA ANEKTPOCTATUYECKUE SABIIEHUS, & TAKKE AN NPUMEHEHUS B Ka4€CTBE PYKOBOACTBA NONb30BaTENAM
Takux CTaHAapTOB.

2 HopmaTuBHbIe CCbISIKU

B nacmoswem cmaHdapme ucrionb308aHbl HOPMamMuUeHble CCbIIKU Ha criedyroujue cmaHoapmei:

FOCT 30804.4.2 (MK 61000-4-2:2008) CosmecmumMocmb MEXHUYECKUX cpedcme df1eKmpoMazHUmMHas.
Yemoliiyueocms K arniekmpocmamu4deckum paspsidam. TpebosaHus u memoObl UcrbimaHull

OCT IEC 60079-10-1 BapbieoonacHbie cpedbi. Yacme 10-1. Knaccuchukayusi 30H. B3pbieoonacHbie
easoeble cpeldbl

OCT IEC 60079-10-2 B3pbisoonacHbie cpedbl. Yacmp 10-2. Knaccughukayus 30H. B3pbigoonacHbie
nbineebie cpedb!

FOCT P 53734.3.1 (M3K 61340-3-1:2006) Onekmpocmamuka. Yacmb 3-1. Memodbi molenuposaHus
ariekmpocmamudeckux seneHull. dnekmpocmamudeckuli paspad. Modenb yenoseqeckoeo mena (MYT)

FOCT P 53734.3.2 (MK 61340-3-2:2006) SGnekmpocmamuka. Yacme 3-2. Memodbi modenuposaHus
Sn1IeKmpocmamuYeckux seneHuti. dnekmpocmamudeckull pa3psd. Modenb mexaHu4yeckoeo yempoticmea (MM)

FOCT P 53734.5.1 (M3K 61340-5-1:2007) Qnekmpocmamuka. 3awjuma afeKmpoHHbIX ycmpolicme om
anekmpocmamuyeckux sieneHuii. O6wue mpebosaHus!)

FOCT P 53734.5.2 (M3K 61340-5-2:2007) 3nekmpocmamuka. 3awuma 3neKmpoHHbIX ycmpoticme om
ariekmpocmamudeckux seneHull. Pykoso0cmeo ro rpumMeHeHUo

M puMevyaHne — |_|pVI noNb3oBaHUN HaCTOALLMM CTaH4apTOM uenecooGpaaHo NpOBEPUTE ,EleﬁCTBme CCbINOYHbIX
CTaHJapToB B MHPOPMALMOHHON cucTeMe O6LLEro Nonb3oBaHUA — Ha odumumansHoM cailTe PefepanbHoro areHTcTBa no

TEXHUYECKOMY PEryIIMPOBaHNIo U METPOIOMMU B CETU MIHTEPHET WU MO EXerogHoMy WHOpMaLMOHHOMY ykasaTento «Ha-
LMOHanbHEIe CTaHAapThI», KOTOPbIK OMyGRNMKOBaH MO COCTOSIHUIO Ha 1 SHBaps TEKYLLEro ro4a, U Nno BhiMyckaM eXeMecsau-

) Deitctyer FOCT IEC 61340-5-1—2019.

N3paHune opuumanbHoe
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HOTO MHOPMaLWMOHHOIO ykasaTens «HaluoHarbHble cTaHAapTLI» 3a TekyLuid rof. ECnn 3aMeHeH cchinoYHblil cTaHaapr,
Ha KOTOpLIN JaHa HejaTupoBaHHas Cebirnka, TO PeKOMeHAYeTCs UCMONb3oBaTh AeHCTBYIOLLYI0 BEPCUIO 3TOTO CTaHapTa
C Y4ETOM BCEX BHECEHHbIX B JaHHYI0 BEPCUIO U3MEHeHMUiA. ECrin 3aMeHeH CChINOYHLIA CTaHAapT, Ha KoTophlid AaHa JaTu-
pOBaHHas CChinKka, TO PEKOMeHYeTCA UCTOoNb3oBaTh BEPCUIO STOMO CTaHAapTa C yKasaHHbIM Bhille FofLoM YTBEepXAeHus!
(NpuHATUS). ECNK Nocne yTBepX4eHUs HacTosLIero cTaHgapTa B CChIMOYHLIA CTaHAapT, Ha KOTOpLIii AaHa AaTMpoBaHHast
CChINKa, BHECEHO U3MeHEHMWe, 3aTparuBatoLLee NoNoXXeHUe, Ha KOTOPOe flaHa CChiNka, TO 3TO NONOXeHUEe PEeKOMEHAYEeTCS
NpUMeHsTL 6e3 ydeTa faHHOTO U3MeHEHUS. ECr CCINIOYHBIA CTaHAapT OTMeHeH Ge3 3aMeHbl, TO MONOXEHWUe, B KOTOPOM
JaHa ccblflka Ha Hero, pekOMeHYeTCs MPUMEHsITb B YacTW, He 3aTparvBaioLLeil aTy CCbInky.

3 TepMUHbI 1 onpepeneHus

B HacTOsILLEM CTaHAAapTe NPUMEHEHbI CNeayloLmMe TEPMUHBI C COOTBETCTBYIOLLMMM ONpeseneHUsIMu:

3.1 aHTUCcTaTU4Yeckan gobaBka (antistatic additive), anTuctatnueckuin HanonHutens (antistatic filler):
BewlectBo, BBOANMOE Unn AoGaBnsieMoe B LIENSIX CHWKEHUSI CMOCOOHOCTU Marepuana npuobperarb 3apsaj
NP KOHTaKTE UMK NPU TPEHWUU, MOBLILLEHNUS CNOCOBHOCTH K NePeMELLIEHUIO 3apsfia U CHWKEHUS CMOCOBHOCTU
obbeKTa yaepxueatb 3apag Npu KOHTaKTe ¢ 3eMnen.

3.2 aHTUCcTaTUYeCcKan ob6padoTka (antistatic treatment): Mpouecc 06paboTkM XMAKOCTU UNKU TBEPAOTO
0bbeKkTa B LENAX CHUXEHMs crnocoBHOCTM npuobpeTaTtb 3apsa NpWU KOHTAKTE UMW NMpU TPEHUU, NOBbILLEHUS
CnocoBHOCTU K NepeMELLEHUIO 3apsAa U CHUXKEHUSI CNOCOBHOCTM 00bEKTa yaepXXMBaTh 3apsij NpU KOHTaKTe
C 3eMnen.

3.3 anTucTtartuk (antistatic): Marepuan, cnocoGHbIN NPENATCTBOBATL UMM OFPaHUYUBATL TPMOOANEKTPU-
YECKYI0 3apsaky.

3.4 coeguHeHue nepeMblukamm (bonding): SnekTpuyeckoe coeguHeHUe AByX unu Gonee anekTponpo-
BOAALUMX 0OBLEKTOB, CHUXKAIOLLEE PA3HOCTb NOTEHLMANIOB MEXAY HUMM 1O HE3HAYUTENLHOTO YPOBHSI.

3.5 npo6oi (breakdown): MNoTepsa nsonupyiowen cpeaom noj Bo3aenCTBUEM ANEKTPUYECKOrO Hanpshke-
HWA, NO KpalHel Mepe BPEMEHHO, U30NALMOHHbLIX CBOMCTB.

3.6 npobuBHoe HanpsxeHue (breakdown voltage): HanpspkeHue, npu KOTOPOM NpoOUCXoauT nNpobor B
NPeayCMOTPEHHbIX YCIOBUAX UCNbITAHWUSA UMM NPUMEHEHUS.

3.7 ctrekaHue 3apsapa (charge decay): HenTtpanusaumsa unu nepemeLleHne 3apsaa B marepuane unm
yepes Hero, CONPOBOXKAAIOLLIMECH CHUKEHUEM NNOTHOCTHU 3apAAa UNKU NOTEHLUManNa 3aps>KeHHOW NOBEPXHOCTU.

3.8 Bpems cTekaHus (penakcauumu) 3apsga (charge decay (relaxation) time): Bpems, TpebyloLeecs
ANsi CHUKEHUA 3apsfa OT BEPXHETO YCTAHOBIIEHHOTO YPOBHA A0 HUXHETO YCTAHOBEHHOIO YPOBHA.

MpumeyaHune — HWKHUIA ycTaHOBNEHHLIN YPOBEHb — OfjHa AecCsTad UK 1/e ot Ha4anbHOro 3HaveHus (e = 2,718).

3.9 npoBoaumocTb (conductivity): CnocoBHOCTb BELLECTBA NPOBOAUTL INEKTPUHECKUI TOK, BbIPAXKEH-
Has B CM-M~!(CumeHc-M~T).

3.10 npoBoaHuK unu npoBoaswmin marepuman (conductor or conductive material). O6bekT unu mare-
puan, obecneynBaloLLMin AOCTATOMHO BbICOKYIO MPOBOAUMOCTD, NMPU KOTOPOI Pa3HOCTb NOTEHLMANOB Mexay
noBLIMK €ro YaCTAMMU NPaKTUYECKU HE3HAYUMBI.

MpuMeyaHUe — YacTo NPOBOAHNKOM Ha3biBaloT OOBLEKT UMM MaTepuan, UMetoLWUil CONPOTUBIEHNE HUXE
OMNpefeNneHHOro YpoBHS, YCTAHOBMEHHOTO B CTaHAapTax Ansl pasfuyHbIX NPUKaAHbIX 3agaq.

3.11 pacceuBalowmi matepuan (dissipative material): Matepuan, koTopbii 06ecneuyMBaeT BO3IMOX-
HOCTb NepeMeLLeHus 3apsaa Ha MOBEPXHOCTb M/Mnu yepe3 ero ob6bLeM 3a BpeMsl, KOTOpOe CyLLECTBEHHO
MEHbLLE BPEMEHU €ro 3apsXKeHUsi U BPEMEHU, NPUBOASALLETO K NpobneMaM, CBA3aHHbIM CO CTaTUYECKUM dMnek-
TPU4ECTBOM.

MpumMeyaHune — Yalle BCero aTo MaTepuari, UMeEIOLLMIA CONPOTUBIIEHUE OT 105 go 10" OMm. PaannuHble cTaH-
flapTbl MOTyT yCTaHaBNMBaTb pasfninyHble 3Ha4eHNS CONPOTUBNEHUS.

3.12 3asemneHue (earthing): Onekrpuyeckoe coeguHeHne (B TOM Y1Cne NEPEMBbIMKON) NPOBOAHUKA K
obLLUen LUMHe 3a3eMNEHNs UNK K 3a3eMMUTENIO, rapaHTUPYIOLLEe, YTO MOTeHUMan NPOBOAHUKA M MOTEHUMan
3eMIu OAUHAKOBBI.

3.13 anekTpoctaTnueckuin paspsag ICP (electrostatic discharge ESD): NepeHoc 3apsiaga Henocpea-
CTBEHHbIM COMPUKOCHOBEHMEM MU NPOBOEM NMPU PA3HOCTU NOTEHLIMANOB MEXAY 00BLEKTOM U OKPYXAIOLLEN
€ro cpeZion Npu HENOCPEACTBEHHOM CONPUKOCHOBEHWUM UNnu Npu npo6oe.

3.14 rpynnbl B3pbIBOONACHbIX cMecel (explosion groups): Cmecu ropioumx ra3oB ¢ BO34yxXOM noapas-
AeneHbl Ha rpynnel B3pbiBoonacHocTu I, A, IIB u lIC, xapakrepu3syiowme nx BOCnNamMmeHaemMoCTb.

2
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MpuMmevyaHus
1 — Hawnbonee 4yyBcTBUTENLHA K B3pbIBY rpynna |IC.
2 — MerTog knaccudukaumm no [1] —[3].

3.15 orHeonacHoe BewecTBo (flammable substance): a3, kMaKoCTb, TBEPAOE BELECTBO UMK UX CMECH,
CNOCOOHbIE K pacnpOCTPAHEHUIO FOPEHUS NPU AOCTATOMHOM NS 3aXMIAHUS BO3AENCTBUM NCTOHHUKA 32KUraHUs.

3.16 noporoBoe Hanps:keHue (hazard threshold voltage): MuHumanbHOe HanpspKEHUE 3apsXKEHHOW
€MKOCTH, MPU KOTOPOM MOXET HACTYNUTb NPOSABMNEHME ONACHOCTU CTaTUYECKOro 3NEKTPUYECTBA.

3.17 B3pbiBOoONacHble 30HbI (hazardous area): 30Ha, B KOTOPOI NPUCYTCTBYET UMK CYLLECTBYET Be-
POSITHOCTbL NPUCYTCTBUSA OTHEONACHOIO BELLECTBA B TAKUX KONMUYECTBAX, MPU KOTOPLIX TPeOyoTCa Mepbl npe-
OYNPeXaEHUs 3aKUraHus.

MpumeyaHue — OnpeaeneHns B3pblBoonacHbIX 30H Npveegersl B FOCT IEC 60079-10-1 n B FOCT IEC 60079-10-2.

3.18 usonaunoHHbIn matepuan (insulator); Matepuan ¢ 04eHb HM3KOW NOABMXHOCTbLIO 3apsAaa, npu
KOTOpPOI 3apas Ha NOBEPXHOCTU COXPAHAETCA ANUTENbHOE BPEMSI.

MpumeyaHue — CoNpUKOCHOBEHWE U3ONATOPA C YCTPONCTBOM 3a3eMIeHUs1 He oGecnednBaeT yTeuKy 3apsjia.

3.19 MUHUManbHasa aHeprua saxuraima M33 (minimum ignition energy MIE): HaumeHbLLEe Npu ycTa-
HOBINEHHON METOAUKE KOMUYECTBO SHEPTUM NPU UCKPOBOM pa3psaae eMKOCTU, CNOoCOBHOM 3aXeyb CMeCh onpe-
[JEeneHHOro OrHeonacHoro Matepuana ¢ BO3ayxoM Unu KMCNopoaoM.

3.20 penakcauusa 3apsaga (relaxation of charge): YTeuka unu HeiTpanusauusa 3apsaa vyepes Tsepabli,
KUAKMIA UK ra3006 pasHblil Matepuarn, NpUBOAsILLAs K CHIKEHWUIO SHEPruM U NOBEPXHOCTHOM NNOTHOCTU 3apsaa.

I pnmMedYaHne — ﬂOTeHLlVIaJ'I NOBEPXHOCTU TaKXe CHUXaeTcA.

3.21 noBepPXHOCTHasA NJIOTHOCTL 3apsAaa oy, Kn/m2 (surface charge density): CBo6oAHbIit 3apsa Ha
eMHULY NroLaamn TBepaoi NOBEPXHOCTM UMM MOBEPXHOCTU XUAKOCTH.

3.22 noBepxXHOCTHOE yaenbHOe conpoTuBneHune Q, OM (surface resistivity): ConpotusneHune mexay
NPOTUBOMNOMOXHbIMU CTOPOHAMMU KBaApaTa Ha NOBEPXHOCTWU MaTepuana.

3.23 TpuboanekTpuyeckoe 3apsikeHue (triboelectric charging): MNpouecc anekrpmyeckoro sapseHus,
npu KOTOPOM 3apsid reHepUPYETCH NPU KOHTaKTe U NOCNEeAyYIoLEM pasaeneHum AByX NOBEPXHOCTEN, KOTOPbIe
MOTyT ObITb TBEPALIMU, XUAKUMU UM NOBEPXHOCTSMU YacTUL, NEePEeHOCUMbIX NOTOKOM rasa.

3.24 06 beMHan NAOTHOCTL 3apAAOB Gy, Kn/m® (volume charge density): CBoGOAHBIN 3apaa Ha eau-
HULYy oO0bema TBepaon, XKUAKON unu razoobpasHoii dasbl.

3.25 o6bemHoe yaensHoe conpotuBneHue Q,0MM (volume resistivity): ConpoTusnexnume mexay npo-
TUBOMONOXHLIMI KBAAPATHLIMI CTOPOHAMKU Marepuana B popme kyba ¢ o6bemom 1 m3.

4 OCHOBbI CTATU4YECKOro 3NeKTpuuyecTBa

4.1 O6GwWwMe NoNoXeHus

B 0CHOBHOM 3nekTpocTaTuyeckue 3apsabl Ha Matepuane, U3aenun unu o0beKTe — 3TO pesynbraT:

- NPUKOCHOBEHUSA U TPEHUS;

- nepeHoca 3apaaa;

- ANEKTPOCTATUYECKOW MHAYKLIMMK;

- nonsipusauuu;

- nposBreHus goroadhdekTa;

- NPOSABIIEHNA NUPOINEKTPUYECKOTO achpekTa;

- NPOSIBIIEHNSA Nbe303rIEKTPUYECKOro adpdekra;

- MOHM3auumn u aacopbunm UOHOB;

- ANEeKTPOXUMUYECKUX NPOLIECCOB.

OpaHako, nepBUYHBIM MCTOYHMKOM 3NEKTPOCTaTUYECKOrO 3apsaga saBnserca TpuboanekTpudeckoe 3aps-
xeHue. Ecnu ABe nepBoHavanbHO He3apsXKeHHbIX NOBEPXHOCTU MPMBECTU B COMPUKOCHOBEHNE, NPOU3OWAET
nepeHoc 3apsaga, o0bl4HO, 9TO NMPOUCXOAMUT Ha oOLlen pasaensiowei ux rpanuue. Ecnun ras copepxur B3Be-
LUEHHbIE TBEPAbIE UMK XNAKUE YaCTULbI, KOTOPblE CTAHOBSATCA 3aPSXKEHHBIMM NPY CONMPUKOCHOBEHUU U Nocne-
AyloLlem OTAeneHnn, TO MOXET NoKa3aTbCA, UTO ANEKTPOCTATUYECKU ra3 3apsbkeH. Mpu pasaeneHnn kaxaas
MOBEPXHOCTb YHOCUT 3apsiibl OAWHAKOBLIE MO BENMUYMHE U NPOTUBOMNOMNOXHLIE NO 3HaKy. [posoaAwme unu
paccenBaioLe 00bEKTbl MOTYT CTaTb 3apPsXKEHHbIMU MOCPEACTBOM WHAYKLMMW NOA BO3LENCTBUEM SMEKTpUYe-
CKOro Mors ApYrux 3aps>keHHbIX 06bEKTOB UNM NPOBOAHUKOB C BbICOKMM NOTeHUManoM. Jio60oi 06bekT MoXeT
CTaTb 3aPSHXKEHHLIM, €CMN HA HEM aKKyMYMUPYIOTCA 3apsXeHHbIE YaCTULibl UM MOMEKynbI.
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OuyeHb BaXXHO UMETb NpeAcTaBrieHne 00 aTUX SBNEHUNX, YTOObI 06ecneunBaTh HaaNexXallee BbINonHe-
HWe npoLeayp NPOBEPKU U OAHO3HAYHYIO MHTEPNPETALMIO NONYYaeMbIX AaHHBIX. 3TO TAKKE BaXHO AN Bbibopa
9reKTPOAOB, 3aLLUMTbI NPUBOPOB ANst U3MEPEHUS TOKA OT Ha4anbHOr0 EMKOCTHOTO CKauka v BIIUSIHUSI BPEMEHU
UX MHEPLMK Ha pe3ynbTaTbl U3MepeHUsi. MHepLMOHHOCTL U3MEPEHUI A0rHKHA COOTBETCTBOBATL TpEDOBaHMAM
K Mony4yaembIM AaHHbIM. [leTanbHble KOMMEHTapUKU BKIIOYEHBI B ONUCAHUS OTAEMNbHBIX METOAOB UCTILITAHWIA.

4.2 KOHTaKTHaA 3neKTrpusaumsa

KoHTakTHas anekTpusaums MOXET NPOUCXOAUTL NPU B3aUMOAENCTBUM ABYX TBEPAbIX MaTepUaros, AByX
YKWAKOCTEN UNn TBEPAOro Marepuarna u Xnakoctu. YucTble radbl He MOTYT 3apsXxaTb MaTepuans TaKUM NyTem.
Ecnu ras coaepxut TBEpAbIE YaCTULbI UMW Kansn XXMAKOCTU BO B3BELUEHHOM COCTOSSHMW, TO OHU MOTYT 3apsi-
XKaTbCA U TAKON ra3 MOXET HECTU 3TN 3apPsKEHHbIE YacTUUpbl.

Ecnu pasnuuatoimecs mexay coboi TBepable Marepuansl NEPBOHAYaNbHO He 3apshKeHbl U HAXOAATCS
noa MOTeHUMarnom 3emnu, TO Npu CONMPUKOCHOBEHUM MEXAY HUMU NPOUCX0AUT nepegaya 3apsga OT OgHOro
maTtepuana k gpyromy. Koraa oHu pasgensiorcs, cBOBOAHLIN NONMOXMTENbHbIN 3apaa — OCTAeTCs Ha OfHOW
NMOBEPXHOCTU, & CBOOOAHbIN OTPULATENBLHbIN 3apsia HA APYron NOBEPXHOCTU. KonuuecTBEHHO 3apaa Bo3pac-
TaeT ¢ pasMepoM MoLLaaM CONPUKOCHOBEHWS U BO3AEHCTBYIOLEro AaBNeHUA. [JONoONHUTENbLHOE TPeHUe Tak-
e YBENMYMBAET NNOLWaab KOHTAKTHOrO B3aMMOAENCTBUSA.

CpaBHUTENbLHOE KOMMYECTBO U NONSIPHOCTL 3apaA0B, NONyYaeMbiX MaTepuanamu, MOXHO NPEACTaBNATb
cnuckamm, BelpaXkaloLmmMmn TpuboanektTpuueckme paasl. Oxmgaercs, 4To matepuan 3apaauTcsl NONOXUTENbHO
npu B3anMOAENCTBMU C Marepuanom, PacronoXeHHbIM B TaKOM PAAy HUXE €ro, u OTpuuaTenpHoO Npu B3a-
UMOAENCTBUKN C MaTepuarnom, PacnonOKEHHbIM BbilLe €ro. Hy>XHO OTMETUTb, YTO NONOXEHUE maTtepuana B
TPUOOSNEKTPUYECKOM PSAAY HE AOCTATOMHO ONpederieHHOe, 3aBUCALLEe OT ycrnoBui ucnbitaHua. K Tomy xe,
[ABa obpa3sua u3 04HOro 1 TOTO XXe MaTtepuana npu TPEHUK Apyr € APYFOM MOTYT AI0BOMbHO CUIbHO 3apsKaTbCA.

MpumMepbl TPUGOINEKTPUYECKUX PALOB NpeacTaBneHbl B Tabnuue 1.

[Ba conpukacaoLmxcsa NpegMeTa B3auMHO 3apsiXatoTcs 3apsaaaMm NPOTUBONONOXKHBIX 3HAKOB, U MEX-
4y HUMK oBpa3syeTtca anekTpudeckoe none. Mpu nocneayiowem Ux pasaeneHun NPeoaoneBaeTcs cuna ux
B3aWMHOIO MPUTSDKEHUA U JINHEWHO C YBENUYEHWEeM PacCTOSHUA MeXay HUMU BO3PaCTaeT pasHOCTb NOTEH-
uyuanos. MNpu 3TOM NPOUCXOAMUT YyTEYKa 3apsaoB Yepes niobble ocTalowmMecs y4acTku CONnpPUKOCHOBEHUSA pas-
AensemblX Marepuanos. Y npoBOAHUKOB pekoMOuHaLmsi 3apaaoB pakTu4eckn NoNHaa HW Ha OAHOM Marepu-
ane nocne pasaeneHus 3apsaoB He ocraetcs. Ecnu oguH unu 06a matepnana SBnsloTCAa HENPOBOASLLUMMU,
nonHas pekoMObuHauus 3apszioB He MOXET UMETb MeCTa, U OTAENAIWMECH maTepuarnbl COXPaHAIOT YacTb
ceoero 3apsaa. Mpu 9ToM, He CMOTPSI HA TO, YTO COXPAHAETCA TONMbKO HEBOMNbLUAA YacTb NEPBOHAYASILHOIO
KOnu4ecTBa pasaenseMbix 3apsfoB, T. K. pacCTOsiHUE MEXAY HUMU Npu CONPUKOCHOBEHUWU NOBEPXHOCTEW,
6bIN0 Ype3BbivaWHO Mano, NOTEHLUan nocne Ux pasaeneHus MOXeT A0CTUYb MHOTUX KUMOBONLT. PeanbHele
NOBEPXHOCTU 0OLIYHO rPyObl U UX 3apsi[i YBENUUMBAETCA, €CNU NNOWAAL KOHTAKTa BO3pacTaeT noa Bo3aeli-
CTBMEM AaBNEHUA UNK TpeHus. Cneayer 3amMeTUThb, YTO peanbHasa nNnowaab CONPUKOCHOBEHUA MaTepuanos
CYLLECTBEHHO OTNUYAETCA OT NNoLwaamn UX HOMUHANLHOMO KOHTakTa. OHWU MOTYT OTAMYATLCA Ha NOPAAOK UMK
Gonee.

KoHTakTHaa anekTpusaums XXMaKoCTen — TaKOW XKe CNOXHBLIA NPOLECC, HO 3aBUCALLUI eLe OT NPUCYT-
CTBUA UOHOB U (B MEHbLLEN CTENEHM) 3apsHKEHHBIX MUKPOCKONUYECKUX YacTuL,.

Ta6nuya 1— MNpumep TpMBOINEKTPUYECKUX PSKOB

ObbekT 3apaa

Mex kpornuka
Crekno
Yenoseveckne Bonockl
Monnamug (HennoH)
LepcTb
Mex
LWenk
AnOMUHWIA
Bymara
Xnonok
Crane
[Jepeso

MonoxuTenbHbln
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OkoHYaHue mabnuupsi 1

O6bekT 3apsg

Pesunxa
ALeTaTHbIA NCKYCCTBEHHBIA LUerK
MoruatuneH (PE) n nonunponuneH (PP)
MonutetpastuneH (PET) OTpuuaTtenbHblii
Buuunnact (PVC)
MonunypeTaH
MonutetpadpTopatuneH (PTFE)

Ecnu noHbl (Mnn yacTuupbl) O4HON MOMAPHOCTU abCcopOUpPOBaHbl NOBEPXHOCTbLIO, TO K HUM MPUTAHYTCA
MOHBI MPOTUBOMONOXHON NOMAPHOCTU, KOTOPbIE 00pa3yloT ANGEYIUOHHBIA 3aPSHKEHHBIA CNOW B XXUAKOCTH,
NPUMBIKAIOLLMIA K NOBEPXHOCTU. ECNK XWAKOCTL 3aTeéM NEepemMeCcTUTCH OTHOCUTENbHO MOBEPXHOCTU, TO OHa
YHECET 4acTb 3TOro AU PY3MOHHOTO CRosA, TEM CaMbiM 00ECneYnBas pasgerneHme nonoXUTENbHbIX M oTpuua-
TenbHbIX 3apaaoB. Kak v B cryyae TBEPAbIX YacTuL, BLICOKOE HanpsbkeHue obpasyercs B pesynsrare paboThl,
3aTpayYeHHON Ha pa3aeneHne 3apsAoB, eCNu XUAKOCTb HEAOCTAaTOMHO BNEKTPONPOBOAHA, YTOOLI NpeaoTBpa-
TUTb UX B3AWMHYIO HENTpanu3aumio. Takme npouecchl MOryT NPOTeKaTh Ha rpaHuLax Teepaas hasaskuakocTb
N XXMAKOCTb/ MAKOCTb.

4.3 3apspkeHne MHOYKUUEN

SnekTpu4eckoe none CyLlecTByeT BOKpYr Nioboro 3apspkeHHOro obbekrta. MNpoBoAHUK Unu paccenBaio-
LM MaTepuan (He3apsixeHHbIl 06bekm 2), BBEAEHHbBIN B NONE 3apsxeHHo20 ob6bekma 1, U3MeHsEeT Hayanb-
HYIO KOHOMrypaLmio ero 3neKTPOoCTaTMYecKoro nons, 1 B TO e camoe Bpems NoA BIUSIHUEM €ro BO31eNCTBUA
B HEM NMPOUCXOAUT NepepacnpeaeneHue 3apagos (PUCYHOK 1a). Ecnu HesapsihkeHHbI 0GbLEKT M30NUPOBaH OT
3eMInn, TO OH NPUOBPETET ANEKTPOCTATMYECKUI NOTEHLMAN, 3aBUCALLMI OT €ro NOMOXKEHUS B NONe 3apshKeH-
HOro Tena u obecnevnBaloLLMii BO3MOXXHOCTb BOSHUKHOBEHUA paspaaa Ha 3emnio.

Mpu nocneaywweM KpaTkOBPEMEHHOM COEAMHEHUU C 3eMnel noTeHuuan obbekTa 2 CHWKAeTcs Ao
HYNSA U Ha HEM OCTaEeTCA HeypaBHOBELLEHHbIN 3apsap (pucyHok 16). Korga Bosgencreylowee anekTpocraTu-
Yyeckoe none ycrpaHseTcs, cBoBoAHbIN 3apsia ocTaeTcs (pucyHok 1B). Ecnu 06beKT 2 n3onupoBat, a Bo3aen-
CTBYIOLLIEE MOSIE YCTPAHEHO, TO C HEF0 MOXXET NPOKU30MTM paspsa. CUMTaloT, YTo NPOBOAALUMI OOBLEKT 3aps-
AWNCA Mo MHAYKUMK. Pa3paa ¢ Takoro 00bekTa MOXET NPEACTaBNATL ONACHOCTb, HANPUMEP, NPU ABUKEHUAX

YyernosBekKa B nose 3apsHKeHHbIX matepuarnos.
2
L

1 2 2
>, G < g
AL AL

1a) — ConuxeHune 3apsxeHHO- 16) — KpaTkoBpeMeHHOe coefnHeHue 1B) — YpaneHue coeguHeHuUs

++++
R

ro obbekTa (1) ¢ He3apsPKeHHbIM He3apsKeHHoro obbekTa (2) ¢ 3eMnei. C 3eMnen, n 3ateM Nnepeoro
obbekToM (2) HesapsixeHHbIih 06LeKT 3apsikaeTcs, HO  06bekTa; MPOBOHUK OCTaeTcst
npuobpeTaeT NoTeHuman semnm 3apsxeHHbIM (B 3TOM NpuMepe
oTpuLlaTensHo)

PucyHok 1 — 3apsikeHne no UHAYKUMM

4.4 MNepepayva 3apana NPoOBOAMMOCTbIO

Bcakui pas, korga 3apsbkeHHbIM 00bEeKT BCTYNaeT B KOHTAKT C APYrMM OObeKkTOM (PUCYHOK 2), ux 3a-
psiabl nepepacnpeaensioTca B TAKOW CTENEHU, B KOTOPOI NO3BONSIET UX NPOBOAUMOCTb U €MKOCTb. 3TO MO-
TEHUMANbHbIM UCTOYHUK BMEKTPOCTAaTUYECKOTO 3apsbkeHus. Tak, HanpuMep, 3apskaloTcs TBepable 00beKTbI,
Ha KOTOPbIX 0CAXAAKTCS 3apsbKeHHbIe BpbI3rn, TYMaH unu nbinb. MogobHasa nepegayva 3apsaoB MOXKET TaAKKe
NPOUCXOAUTL, KOraa 0OBLEKT HAXOAUTCA B MIOHU3UPOBAHHOM NOTOKE rasa.
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1 2
& L S| §
2a) 3apskeHHbI 0ObEKT conpukacaeTcs ¢ Hesapa- 26) PasgeneHue 3apsXeHHbIX 0GLEKTOB

XeHHbIM 06bekToM. (MonoxuTensHbIN 3apsaa nepe-
[laeTcs Ha He3aapsKeHHbI 0OLeKT)

PI/IcyHOK 2— I'Iepe,qaqa 3apsafa npoBoAUMOCTbLIO, Korga 06bekTbl 1 1 2 aensATcA nposogHUKaMn

4.5 CoxpaHeHue 3apsaa

Mocne paspeneHus U 3sapsbkeHUs MaTepuarnos ANEKTpocTaTudeckne 3apsaabl ObICTPO B3aMMHO HENTpa-
NU3YIOTCA UKW HENOCPEACTBEHHO, UMM YEPE3 3EMITIO, €CMN ANA 3TOr0 HE BO3HUKHET npenatcTeuii. Ecnun 3apsg
HaxoAMTCA HA HENPOBOASLLEM OOBLEKTE, TO OH COXPAHAETCA U3-3a SNEKTPUIECKOTO CONPOTUBNEHNS MaTepua-
na. Yrobbl 3apag coOXpaHANCs Ha NPOBOAHUKE, MPOBOAHUK A0IHKeH ObITb M30AMPOBAH OT APYrMX NPOBOAHUKOB
n 3eMnu.

Yucrele rasbl, Nogo0HbIE BO3AYXY, B €CTECTBEHHBIX YCNOBUAX ABASIOTCA HENPOBOASALUUMMU, U B3BELLEH-
Hbl€ 4acTuLbl UNKU Kannu B 00nakax Nbinu, B TYMaHe UK B PaChblfIeHHbIX CUCTEMAX MOTYT COXPaHATb CBOM
3apsiibl O4eHb AONIO, HE3aBMCUMO OT AMEKTPONPOBOAHOCTU CaMUX YacTul.

CKOpOCTb yTevek 3apsa 3aBUCUT OT MEKTPUYECKOro CONpoTMBIEHUA 0OLEKTOB B CUCTEME U EMKOCTEN
NPOBOAHWUKOB. STOT NPOLIECC M3BECTEH Kak penakcauus. ConpoTusneHue, yaenbHoe o6bemMHOe ConpoTuBne-
HWe, yaenbHas o6bemHas ANeKTPONPOBOAHOCTb UITM 3HAYEHUSA CKOPOCTU yTeYKM 3apsaaa, kotopas Tpebyercs
ANS PELUeHUs 3NeKTPOCTaTUYECKON NPoBneMbl, 3aBUCAT B OCHOBHOM OT pacCMaTpuBaeMomn CUCTEMBI.

Bo MHOrMX NpOU3BOACTBEHHbLIX NPOLIECCAX YACTO NPOUCXOAUT HENPEPLIBHOE FTEHEPUPOBAHNE INEKTPO-
CTaTUYECKOro 3apsga, KOTOPbI HaKannMBaeTca Ha U30NATOPEe UK U30NMPOBAHHOM MPOBOAHMKE, HanpuMep
KOrga MoTOK 3apsHKEHHOW YMAOKOCTWU MIW NOPOLUKA MOCTYNAET B M30NUPOBAHHYIO METANNUYECKYI0 €MKOCTb,
WK KOrAa YenoBek UAET MO U3ONUPYIOLLEMY HANONBLHOMY NOKPLITMIO. B 3TOM crniyyae noteHuman Ha usonupo-
BaHHOM MPOBOAHMKE — pesynbrar 6anaHca Mexay nocTynaloLmMM 3apsiioM U CKOPOCTbLIO €r0 yTEYKU. DKBU-
BalieHTHbIN SNEKTPUYECKUIA KOHTYP NOKasaH Ha pucyHke 3. MNoTeHynan NnpoBOAHUKA BLIMUCHAIOT N0 hopMyne

~t —t
V=V, -eRC +/.R-(1-eRC), (1

rae Vy — HauanbHbIi NOTEHUMan,
R — conpoTtusnexue 3asemMneHus, Om;
t — BpeMSA OT Hayana 3apsbkeHus, C;
C — eMKOCTb NpoBOAgHuMKa, .
MakcumaneHbIVi NOTEHUMan JOCTUraeTcs, korga t >> RC, u Bblpa)kaetca Kak:

Vimax =R, @

v

PMC)’HOK 3 — OkBuBaneHTHas AneKTpu4veckana uenb 3apsaXeHusa NnpoBoAHUKa
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YT0o6bl YCTAHOBUTL 3HAYEHUE 3apsiaa, KOTOPbI MOXET HAKOMUTLCH, MOXXHO U3MEPUTb EMKOCTb U30Mu-
POBaHHOTO 06bEKTa U CONPOTUBNEHNE 3a3€MIMEHUS UK TEMN YTEYKU 3apsaa. STO HEBO3MOXHO caenarb Ans
B3BELLEHHON B BO3AYyXe MbIIN UK TymaHa.

B HacToAweM ctaHaapte NPUHATO AONYLLEHME, YTO COMPOTMBIIEHWE UMK CKOPOCTb penakcauum sapsaa
M30NAUMOHHOrO MaTepuana BenuinHa NoCTosiHHas. 3TO He BCeraa Tak. 3HayeHne COnpoTUBIIEHUA ANA onpe-
AENEeHHON Pa3HOCTU NOTEHLMANOB MOXET MEHATLCH B 3aBUCUMOCTU OT BPEMEHW U, TOYHO TaK K& CKOPOCTb
yTeYKU 3apsaaoB, MOXeT ObiTb (pyHKUMEN AMEKTPUYECKOro HaMpsbkeHus (Mnu 3apaaa). 3tu addekTsl MoryT
Talkke 3aBUCETb OT TEMMNEPATYPLI U OKPYXKAIOLLIEH BIAXKHOCTH.

4.6 BnuaxHune BNaXHOCTU BO3AyXa

4.6.1 O6wWwKre NONoXeHun

Martepuansl B TO Unu MHON cteneHn abcopbupyioT n3 Bo3ayxa BOAY, U B Cny4ae n3onsaTopoB 3TO MOXET
3HaUUTENbHO YBENMYMBATL CKOPOCTL YTEUKM 3apsaoB. Boga, abcopbuposaHHas NOBEPXHOCTLIO Marepuarnos,
AABNAETCA OCHOBHOW COCTAaBNSIIOLLEN MOBEPXHOCTHOM NMPOBOAMMOCTU, KOTOPAas OTNUYAETCA OT UX 0ObLEMHON
nposoaumMOCTU. JaHHbI addeKT, XopoLlo HabnoaaeMblii, HO BCe eLe NNOX0 NOHATLIN, COCTOUT B TOM, YTO
NPOBOAUMOCTb YBESIMUMBAETCSH C KONMYECTBOM abCOPOUPOBAHHOI BOAbI, TO €CTb NPAKTU4ECKU NPOBOAMMOCTb
BO3pacTaerT ¢ yBenNUUYEeHWEeM OTHOCUTENbHOW BRAXHOCTU. OddhekT HabnogaeTca gaxe Npu OTHOCUTENbHO
Huskomn snaxHoctu (RH < 20 %), koraa Boga MOXET TONMbLKO NPUCYTCTBOBATbL B MONEKYNAPHOIW hopMe, N HUKa-
Kou cB0GOAHON BOAbI B BUAE CIIOSI XXUAKOCTU HE CYLLECTBYET.

4.6.2 Peructpaums BnaxxHoCTu

Mpu npoBeaEHUU U3MEPEHUI B PearnbHbIX YCMOBUSX YACTO HEBO3MOXHO BAMATL HA BRAXHOCTb. Mo-
CKOMbKY pe3ynbrarbl U3MEPEHUN 3aBUCAT OT BII@KHOCTU, TO BAXHO CAENATb 3anuCb YCNOBUN OKpYXaloLLen
cpeabl BO BPEMS U3MEPEHUS.

4.7 dnekrpocTtatuyeckue paspsaabl

4.7.1 O6wme nonoxeHus

Pa3psgbl ctaTuyeckoro anekTpuyecTsa BO3HUKAIOT, KOIAA B ra3oBOi cpeae, HanpuMmep, B Bo3ayxe, 06-
pasyloTCa nepeHanpsXKeHWA UNu Korga Hanps>KeHHOCTb MOMSA NPEBLILLAET €r0 NEeKTPUYECKYI0 NMPOYHOCTL. B
YCMOBUAX HOPMAarnbHON aTMocepbl SnNeKTpUYeckas NPOYHOCTL ANS NIOCKUX NMOBEPXHOCTEN UMK NOBEPXHO-
cteli ¢ pagnycom 10 mm unm 6onee cocrasnsieT npubnuantensHo 3 MB/m (30 kB/cwm).

3nekTpocTatuyeckne paspsaabl YpesBblMaiHO pasHOOBpasHbl U 3aBUCAT OT CUCTEMbI, B KOTOPOW OHMU
BO3HMKAIOT. HekoTopble Tunbl pa3psgoB MOryT ObiTb KnaccuuuupoBaHbl B COOTBETCTBUK C 4.7.2 — 4.7.6,
XOTS JaHHbIE ONUCAHWUA HE ABMAIOTCA UCYEPNbIBAIOLMMU U aBCOMIOTHO ONpeAeEneHHbIMU.

4.7.2 ckpoBble pa3psabl

MckpoBoii paspsa — SNEeKTpUYMECKUn paspag Mexay ABYMS NPOBOAHWKAMM C ONpeferieHHON pasHo-
CTbIO NOTEHUMANOB. NS HEro xapakTepeH YETKUI APKO CBETALLMICS KaHan C BbICOKOW NMOTHOCTLIO TOKa. a3
NOSIHOCTLIO MOHM3WPOBAH MO BCEN ANUHE KaHana. Pa3pag pes3kuit u MOXET COMPOBOXAATbCS YETKO CrbILLM-
MbIM LLENYKOM (OAMHOYHBIM PE3KUM 3BYKOBLIM UMMYNbCOM). TUMWUYHLIA NPUMEP — paspsa Mexay nanbuem
yenoseka u 6oMbLUMM METaNNNYECKUM 0BBEKTOM.

Pa3HOCTb NOTEHUMAaNoB Mexay npoBOAHWKaMM, NPKU KOTOPON NPOUCXOAMT paspsig, 3aBucuUT OT ux gop-
Mbl U PACCTOAHUA MEXAY HUMMU.

Tok, NpoTeKaloLmii B UCKPOBOM KaHarne, orpaHuMyeH TONbKO MMNEAAaHCOM BHELUHEN Lenu, U B pa3paae
NPOTEKAaEeT MOYTH BECh 3apsAa, UMEIOLLMIACA Ha anekTpoaax nepes paspsaaom. [1oaromy B 60nbLUMHCTBE Chy-
Yyaes NpU UCKPOBOM Paspsiie pacxodyeTcs NPakTU4EeCKu BCA HEPrus, MMEILAAcs nepes paspsaom. 3arpa-
YEHHYIO SHEPruio BbIMUCNAT No hopmyne
Q2

1 .0 1
W=—-QV==CV2=_-"1
Q > >V ®

N =

roe Q — 3apsig KoHaeHcaTopa, Kn;
V — pasHoCTb noTeHyunanos, B;
C — eMKOCTb OTHOCUTESNbHO 3eMu, P.
3T0 MakcumansHoe 3HavyeHue 3aTpadeHHo dHeprun. JTioboe conpoTUBNEHME B PaspsaHOi Lienu CHu-
XKAET SHEPTUIO UCKPBI U YBENMUYNBAET €€ NPOA4OIMKUTENBHOCTL. TUMUYHBLIE 3HAYEHUS ANEKTPUYECKOK EMKOCTH
psina 06beKkToB npeacTaBneHbl B Tabnuue 2.
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Tabnuya 2— TUNWYHbIe 3HA4YEHUA ANEKTPUYECKON eMKOCTH

OBbekT Emkocts 107~ &
OuyeHb Manble MeTannu4eckme o6bekThl (BUHT, rBO3Ab) 1—10
Manble MeTannnyeckme o6beKThbl (COBOK, HAKOHEYHUK LLNaHra) 10—20
Manble emkocTu (Begpo, S0-nMTpoBbIi GOYOHOK) 10—100
CpegHepasMepHble emkocTu (oT 250 go 500 n) 50—300
Teno yenoBeka 100—300
OcHOBHOE Mpon3BogCcTBEHHOE 060y 0BaHNe (peakTopkl), NPUMbIKatoLLee K 3a3eMNeHHbIM 100—1000
KOHCTPYKLMAM
AsTOMOBMIN 800—1200

4.7.3 KopoHHble pa3psaabl

STOT TUN paspsAoB CBA3aH C MPOBOAHMKAMU, C OCTPUSIMU UIU OCTPbIMU Kpasamu. KOPOHHbIE paspaasbl
MOTYT BO3HWKaTb, KOrAa Takol NPOBOAHMK 3a3eMIEH U NPUBNMKAETCS K HA3NEKTPU3OBAHHOMY OOBLEKTY Mnu,
ansTepHaTUBHO, €CNK NMPOBOAHMK HAaXOAUTCHA MOA BbICOKUM HanpsikeHueM. Pa3paabl BO3HUKAIOT BCNeaCTBUe
TOrO, YTO NOKanLHOE 3NeKTPUYECKOE MOosie Y OCTPOI NMOBEPXHOCTU OYEHL BENUKO U 06ecneunBaeT BO3HUKHO-
BeHuWe nepeHanpspkenus (npesbiwaer 3 MB/m). Tak kak nepeHanpsbkeHue ObICTPO YMEHbLLUAETC No Mepe
yAaneHus oT NOBEpPXHOCTU NPOBOAHMKA, 06nacTb MOHM3ALMU HE PacnpPOCTPAHAETCA AanbLue rpaHuLbl nepe-
HanpshkeHusi. KOPOHHbIV paspsia MOXET ObiTb HANPaBMeH K 3apshKEHHOMY OObLEKTY Unu, B Crlydae BbICOKOrO
NOTEHLMAaNbLHOro NPOBOAHUKA, B OKPY>KatoLLiee NpoCTPaHCTBO.

KopoHHbIe paspasbl TPYAHO YBUAETL, HO NPU MPUTNYLLEHHOM OCBELLEHUU CBEYEHNE MOXHO 3aMETUTD C
HEKOTOPOrO PacCTosiHUA. BHE 9TOM MOHM3MPOBAHHOW 0ONACTM MOHBI MOTYT NEPEMELLATLCA Ha DonbLUMe pac-
CTOSIHUA 1 NX ABWXKEHUE 3aBUCUT OT HanNpaBneHUs nonsi.

Mone 3aps>keHHO NOBEPXHOCTU, BbI3bIBAIOLLEE KOPOHHbIE Pa3psabl HA CMEXHbIX 3a3eMMEHHbIX OCTPU-
AX NPUTATMBAET UOHLI I'IpOTl/IBOI'IOJ'IO)KHOVI NonApPHOCTU U3 YEXNa KOPOHbI U, cneaoBarenbHO, 3apAaa NOBEpPXHO-
CTU MOXET CHMXaTbCA. ATOT npouecc ByaeT NpoaomKaTbCa A0 TEX NOP, NOKA HANPSXEHHOCTb NoNs y 0CTpUA
He CHU3WUTCSH HWXE Nopora KOPOHUpPOBaHUs. Mpu 3TOM NONHAA HeWTpanu3aumsa He NPOUCXOAUT.

B KOPOHHOM pa3psine NMOBEPXHOCTb UMM OOBLEKT TAKKE MOXET 3apsbkaTbCA. ITOT 3PP EKT MOXET UC-
nonb30BaTbCA NPeAHAMEPEHHO UMK CIyYaHO CTaTb NPUYMHOI ONMACHOCTM, HAaNPUMEDP, KOraa 30NUPOBaHHas
MeTannuyeckas getans 3apsaauTcs 40 BbICOKOro noTeHuuana.

4.7.4 KucrteBble paspsaabl

3T paspsaabl MOryT BO3HMKATb, KOrAa 3a3eMMNEeHHbIe NPOBOAHUKKM NPUONUXKAIOTCA K 3apsXKEHHOMY U30-
NALUWOHHOMY MaTepuany (Hanpumep, Mexay nanbueM YenoBeKka u NnacTrMaccoBON NOBEPXHOCTLIO UITU MEX-
Ay MEeTannuyeckol 3arpy3o4Hon Tpyooii M NOBEPXHOCTBLIO XXMAKOCTU B pe3epByape).

3710 GLICTPO MPOTEKAIOLLME KPATKOBPEMEHHbIE Pa3paabl, KOTOpbIE NPU NOAXOAALLMX YCIOBUSIX MOXHO
YBUAETL U yCrblWwaTh. B 0TNKMYMe OT UCKPOBLIX pa3spaaoB B HUX PacXOAyeTcs TONbKO HE3HAYUTENbHASA YacTb
3apsaga, CBA3aHHOro C CUCTEMOW, U pasps He NpMBOAUT 00a 06beKTa K OAHOMY M TOMY € 3HAYEHUIO NOTEH-
uurana (He NPMBOAMT K BbIPABHMBAHUIO MOTEHLMANOB ABYX 0OLEKTOB).

4.7.5 NoBepxXHOCTHbIE KUCTEBbIE pa3psaabl

Pasnnuune mexay KUCTEBbIM Pa3psaoM U MOBEPXHOCTHLIM KUCTEBLIM Pa3psioM COCTOUT B TOM, YTO nep-
BbI NPOUCXOAMNT, IMaBHbIM 06pa3oM, B BO3AYLLUHOM Pa3psiAHOM NPOMEXYTKe, a BTOPOi — Ha rpaHuue pasae-
na ¢pas, HanpuMep Ha NoBepxHOCTU MaTepuana. MNpu4nHa BTOporo paspsia, SBnsioLEerocs NoBEPXHOCTHDLIM,
COCTOUT B TOM, YTO 3HEPreTUYECKUM UCTOYHMKOM CRY>XUT rone, 3aknio4eHHOE, rMaBHbIM 00pa3oM, B TOHKOM
Crnoe AMINeKTPUYECKOro Marepuana, a He BHeLLHee Nnose, Kak B NepBoM criyyae. [ins ero BO3HMKHOBEHUSA
Tpebyercs HanpshkeHue nNpobosi TOHKOrO Crosi, KOTOPOE 3HAYUTENbHO NpEBbILLAET HanpshkeHue npobos co-
OTBETCTBYIOLLETO BO3AYLUHOMO NPOMEXYTKa. BO3HUKHOBEHUSI MOBEPXHOCTHBIX KUCTEBbIX Pa3psiAoB MOXHO U3-
6exaTb, eCnu rapaHTMPOBAaTh, YTO HanpsikeHue Npo6os AUINEKTPUUECKOTO Crosi MEHbLLE, YeM 4 kB. Makcu-
MarnbHO€e JOoMYCTUMOE 3Ha4YeHUEe HanpPsHXXeHUS NPoboA yBENMUMBAETCS C YBENUYEHNEM TOMLLUMHBI AUINEKTPUKA
1 B OonpeaeneHHbIX NPakTUYeCcKUX Crny4vyasx 4onycTumoe HanpshkeHue npobos MoxeT ObiTb GonbLue, Yem 4 kB.
Pa3spsg MOXXHO MHULMMPOBATL UMK NPOBOAALLMM OOLEKTOM, NPMBNUXKAIOLLUMCS K MOBEPXHOCTH, UnNKU NpoGoem
auvanektpuka. Ecnu none B AU3NeKTpuKe, oOycnoBneHHOe 3apsiioM Ha ero NMOBEpPXHOCTU, AOCTUraer npo-
OGUBHOIO 3HaYeHus ANa Matepuana AMaNeKTpuka, BOZHUKAET CMOHTAHHbIN paspsg U CONyTCTBYIOWMI NpoGo
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(npokon) nucra/nokpeiTus. Haunnas ¢ atoro npo6os (Mnu ¢ paspagaa Ha npubnmwkatoLmincs 06beKT), Bbicokas
napannenbHasa NoBepXHOCTb AUSMEKTPUKA COCTaBIAOLLASA INEKTPUYECKOTO MOSIA NPUBOAUT K BO3HUKHOBEHUIO
pAfaa CUnNbHBLIX MOBEPXHOCTHLIX Pa3psiioB, B KOTOPbIX CTEKAaeT BornbLuas 4acTb NOBEPXHOCTHOTO 3apaaa.

LManekTpuyeckunit NIUCT, NOBEPXHOCTM KOTOPOTO 3apsKeHbl 3apsiiamMu NPOTUBONONOXHBLIX 3HAKOB, NOA0-
6eH KoHAeHcaTopy ¢ nNnockonapannenbHbIMU NNACTUHAMU U C AMSNEKTPUYECKON NPOCRONKON MEXay HUMN.
CnenoBatenbHO, SHEPruio, PeanM3oBaHHYI0 B MOBEPXHOCTHBLIX KUCTEBbIX pa3psifax, MOXHO Nerko oLeHUTb No
3anNaceHHON 3Heprun. JKBUBANEHTHAst eMKOCTb C, AN3NEKTPUYECKOro MUCTa C NIoWaablo A, TONWMHON d,
aGCOMIOTHONM NOCTOSIHHOM £y = 8,854 - 10712®M™! U OTHOCUTENBLHOI ANINEKTPUIECKON NPOHNLIAEMOCTBLIO €,,
yAEPXUBAIOLLAA NOBEPXHOCTHYIO NIIOTHOCTb G, COCTaBNAET

A
Ce=¢ € — 4
e r <0 d 4
Ana 3apaaa g U NNOTHOCTKU 3apaaa o.

Mpumep — d = 75 MKM, A = 0,5 M2, €, = 2 M NNOTHOCTb 3MNEKTPUYECKOro 3apaaa ¢ = 10~3 Kn/m2, 3anaceHHas

SHeprusa:

W:%-ce-vz;
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2c¢,’
1
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4.7.6 KoHu4yeckue paspsaabl

3TOT TUN paspsga BOSMOXEH, KOraa, HanpuMep, rpaHynbl C BLICOKUM yAenbHbIM CONPOTUBIIEHMEM 3a-
rpyxatotca B 6yHkep. 3arpykaemble 3apsXeHHble 4acTuLbl, TAKMe Kak NnacTMacCoBble rPaHyrbl, HaKanmnu-
BAKOTCA U 3anonHA0T 06bem OyHkepa. Mone aroro 3apsaa nposiBNAEeT OTTAaNnkKUBAaIOLWMUE CUlbl, ENCTBYIOLLME
Ha OQHOMMEHHO 3apshKEeHHble YacTKuUbl, KOTOPbIE MAAAIOT B 3arpyaembii 00beM. Moka rpaBUTaLUOHHBIE
CuUnsbl npeo6nana|oT Haj cunamu oTTankuBaHua 4acTtul, NpoucxoauT yBenuvieHue nnoTHOCTU 3apsaa B 06b-
eme. Ecnu 3apsbkeHHble YacTulibl NPOAOIDKAIOT 0caXaaTbca B 06pasoBaBLuMiica 06bem marepuana, korga
HanpPsKEHHOCTb MOMS NPeBbICMIa 3HaYeHue NPOOGUBHON HaNPSXKEHHOCTU BO3AyXa, NPOUCXOAAT pa3psaabl Ha
npoBoAsILLME CTEHKM 3a3eMineHHoro ByHkepa.

4.8 MexaHu4eckue curbl B 351IEKTPOCTaTUYECKOM none

OneKTpMYecKoe Nomne SNeKTPUYECKOro 3apsga MOXeT NPOABASTLCA B MEXAHMYECKOM BO3AEWCTBUM HA
CMeXHble 06beKTbI. MNEHKKU, 3apSHKEHHBIE 10 HECKONBbKMX MUKPOKYNOH HA KBaapaTHbIN MeTP, MOTYT Npunu-
natb K METannMYeckum npeamMeram, a YacTuLibl NbIM MOTYT NPUTAMMBATLCA NONAMU, 0BYCNOBNEHHLIMK 3Ha-
YUTENbHO MEHbLUEN NMOTHOCTbIO 3apsaoB.

Hanpumep cuna, AeiCTBYIOLLAA Ha 3apsKEHHYIO YacTuly B6GNU3u OT NNOCKON 3a3eMNEHHON NNAaCTUHBI,
MOXET ObITb BbIMMCIIEHA HA OCHOBaHUM 3akoHa KynoHa:

2
F-—9 ®)
16-7-¢, g9 d
rae g — 3apsig Yactuubl;
d — paccrosHue 40 NNacTUHbI.

5 MNpo6nembl n onacHble NPOSABIIEHUA CTaTUYECKOro 3NeKTpuuyecTsa

5.1 O6wume nonoxeHun

anekTpocraruyeckui paspag (OCP) pasnuyaloT no Tuny 1 N0 BO3AE€NCTBUIO, NOCKOSLKY MPUYUHBI SNek-
TpocTaTtuyeckux NpodneM MoryT ObiTb pasnuuHbIMKU U onpedenambcs ux npupodoli. Paspsaabl Mexay MeTan-
NUYECKMMU CTPYKTYPaMMW, UCKPOBbLIE U MOBEPXHOCTHLIE KUCTEBLIE paspsaabl Haubonee onacHbl. Paspsagbl ¢
Ha3mNeKTPU30BaHHbIX 0O BLEKTOB U3 M3ONMPYIOLLIMX MATEPUANOB TAKKE MOTYT NPEACTABNATbL ONACHOCTL U MOTYT
ObITb MCTOMHUKOM 3aXMraHUS OFHEONACHBIX ra3oBbiX CMECEN MM NPUYUHON HaHeceHus yuiepba aneKTpPoH-
HbIM KOMNOHeHTaM. Mpo6oit nsonupyloLMX Crnoes NONYNPOBOAHUKOBOrO YCTPOMCTBA MOXET MPOU3OMTH NpU

9
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HanpspkeHun MeHee 50 B, a Ana Apyrux noBpexaeHui, Takux Kak nnasneHne marepuana nonynpoBoAHUKa,
TpebyeTcs 9Heprusi BCEro B HECKONLKO MUKPOAXKOYNENn. 3apsaa KUAKOCTU Unu TBepaoro oGbekTa co3aaeT npo-
6nemMy npu paspsze Ha Apyroe Terno UK Ha 3EMIIO.

B xupypruyeckux otaeneHusx unm npu npou3BoacTee hapmaueBTUYEeCKUX NpenapaTos BaXHO cobnio-
Aarb 0cobble TpeboBaHua No cobnAEHUIO YUCTOTLI. MpU STOM MOXET BO3HMKHYTb Npobnema KOHTpons 3a-
PSDKEHUS YacTuL.

5.2 OneKTPOHHbIE KOMMNOHEHTbI U CUCTEMbI

5.2.1 O6wue nonoxeHus

OCP — cepbesHas yrposa Ansi aMNeKTPOHHbIX KOMNOHEHTOB U cucTeM. [lnanasoH 4yBCTBUTENbHOCTU
3NEKTPOHHLIX KOMIMOHEHTOB K Bo3aencTeuio SCP umpok. Hanbonee 4yBCTBUTENBHBIMU ABNAIOTCA, HANPUMED,
nonynpoeoAHukK, cuuteisaowme (MR) ronoBku U TOHKME NNEHOYHbIE PE3UCTOPbI.

M3-3a BbICOKOM YYBCTBMTENbLHOCTU NPEANONAratoT, YTO BCE TUMbI SNEKTPOCTATUYECKUX pa3paaoB MOryT
NOBPEXAaTb YYBCTBUTENbHbIE 3NEKTPOHHLIE KOMIMOHEHTbI.

5.2.2 Tunbl NnoBpexXaeHUn

MNospexaeHue ot SCP MOXET NPUBECTU K KaTacTpopnu4eckoMy 0TKa3sy U CKpbITbiM AedekTam.

Karacrpoduyeckoe nospexaeHne MOoXeT NpUBeCTn K OoTkasy unu aedekTy KOMNOHEHTa U Bbi3biBaTb
npekpaLieHue yHKUMOHUPOBAHUSA KOMMOHEHTA UNKU CUCTEMbI U/ HECOOTBETCTBUE NPEABABNAEMbIM K HUM
TpeGoBaHusIM.

Y KOMMNOHEHTa CO CKPbITbIM A€(EKTOM MOTYT BO3HUKHYTb U3MEHEHUS XapaKTepUCTUK, KOTopble He 06s-
3aTenbHO BbIMAYT 3a Npefernbl HOPMATUBHBIX A0MYCKOB. OAHAKO 3TO MOXET ObiTh crneacTBuem ocnabneHHoro
Bo3gencreuss SCP. KOMMOHEHT CO CKPbITbIM Ae(DEKTOM MOXET ObiTb Gonee BOCNPUUMYMB K NOCNEAYIOLUM
paspsgam unu nio6omy Apyromy BO3AEMCTBUIO HANPsHKeHUNA. M BcneacTBue 9TOro yBENMUYUTCA BEPOATHOCTb
COKpAaLLEHUs ero CpoKa CryxObl.

HesBHbIE NOCNEACTBUA BO3AEWCTBUA paspaaoB HA NporpaMmMupyeMblit KOMNOHEHT (Ha KOMNOHEHT, 3a-
OEeNCTBOBaHHbIV B NpOrpamMMe) unmn Bo3aEenCTBUA INEKTPUYECKUX NOMEX, BOSHMKAIOLMX NPU paspaae, MoryT
NPOABUTLCA B POPME UCKAXKEHUS XPAHALLUMXCA AaHHbIX. JIOXKHBIN CUrHAN MOXET NOABUTLCA U3-3a HANOXEHUA
HaBOAMMbIX TOKOB WU 3NEKTPOMAarHUTHbLIX U3MYYEHUIA, NCTOYHUKOM KOTOPbIX CAYXUT paspsj CTaTuyecKkoro
neKkTpu4yecTea.

YpoBeHb NOBPEXAEHUS KOMMNOHEHTa B 3aBUCUMOCTM OT TMNa MEXaHW3Ma NOBPEXAEHUS onpenensercs
UNN HanpsXeHWEM, UMM MOLLHOCTbIO. Pa3nuyHbie TUNbl KOMMNOHEHTOB U NOMNYNPOBOAHMKA BOCMPUMMYMBLI K
pasnuyHbIM BUAAM MEXaHU3MOB NMOBPEXAEHUS.

KomnoHeHTaMu, 0c060 4yBCTBUTENbHLIMKU K NPOOOI0 U3ONALMU, ABASIOTCA HAaNpPUMep, MONeBble TPaH-
3UCTOPbI (AMCKPETHBLIA NPOGOI OKCUAHOTO 3aTBOPA), MHTErpanbHbLIE MUKPOCXEMbI C MOSHOW MeTannu3auyuen
W KOHAEHCATopbl. TUMMYHBIMKU BMAAMU OTKA30B SIBMSIIOTCA KOPOTKME 3aMblKaHUsi U UM BO3pacTaHue Toka
yTeYKn (M3MEHEHUNE BOSILTAMMNEPHON XapaKTePUCTUKK).

MpumMepbl KOMNOHEHTOB, OCOGEHHO BOCNPUUMUYMBLIX K MOBPEXAEHUIO METannm3auuum, skniodaor CBY-
TPaH3UCTOPbLI U MHTErpanbHbIE MUKPOCXEMbI. TUNUYHLIA BUA 0TKa3a — OOpbIB Lenu.

[MockomnbKy BCE 3TM MEXaHW3Mbl MOBPEXAEHUs1 3aBUCAT OT reOMETPUYECKOro pasMepa AUaneKTpuye-
CKOTO Criosi, 4pYroro crosi U3onsiLuK, LUMPUHBLI U TOMLMHBI METannM3auun U T. 4., NpeanonaraeTcs, Yto co
BPEMEHEM NpOoSIBAAETCS TEHASHUMS YBENMYEHUs1 YyBCTBMTENbHOCTU NONyNPOBOAHUKOB K Bo3aencTeuio SCP.
OpaHaKo Ansi HEKOTOPBLIX TUMOB KOMMOHEHTOB Yy4lIEeHWe 3aLLMILEHHOCTU LiENel OT UX BO3eiCcTBusA obecne-
YMBAETCA UX U3FOTOBINEHUEM B BynaBovuHOM hopmarte, YTO CHWDKAET UX YyBCTBUTENLHOCTL K OCP.

5.2.3 NMpo6nembl ¥ yrpo3bl Ha PasfMYHbIX 3Tanax XXM3HEHHOro LMKNa

Bce aneKkTpoHHbIE CUCTEMBI B NpOLieCcCce NPUMEHEHUSA ya3BuMbl Ana SCP. MNpamMoe nopaxeHue CUsbHbIM
paspsaom niobor YacTu CUCTEMbI MOXKET CO3/1aTh TOKU, HE NPOTEKAIOLLME HEMOCPEACTBEHHO B 3EMIIIO.

[axe paspaa BONMU3m cUCTEMbI MOXET NOBPeAUTL ee. Pa3psaa nanyvaeT anekTpoMarHuTHoe nosne, cno-
COBHOE MHMLIMUPOBATL TOKU B CUCTEME. DTU TOKU MOTYT ObITh Pa3pyLUMTENbHLIMU UM MPUBOAUTL K KCKPLITbIM
Aedektam», HanpUMep K UCKaXeHuto MHopMaLMm CnpoBOLMPOBaAHHLIMU uMNynbcamu. lNMporpammuposaHune
onpeaeneHHbIX KOMMNOHEHTOB MOXET ObITb Takke 6€3BO3BPAaTHO UCKAXKEHO.

SnekTpocTaTuyeckuil pa3pas MOXET NPOM30MTU Ha kabenb, pacnonOMKEeHHOEe AANEeKO OT CUCTEMbl, U
BOSIHA NepeHanpsKeHUs1 (MMNYNbC BbICOKOINO HaNPsHKEHUs1) MOXKET NPOHUKHYThL B CUCTEMY.

Bo Bpems M3rOTOBMEHUS1 ANEKTPOHHLIX YCTPOWCTB 006paboTka YyBCTBUTENbHbLIX 3NIEKTPOHHBLIX KOMMO-
HEHTOB U cOOpKa AOMKHBI ObITh O4EeHb AenukaTHbl. B okpyxxatoulen cpege pabodero Mecra eCTb MHOTO Yrpo3
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3MNEKTPOHUKE: 3apSXKEHHbIE ONepaTopbl, OAeXAa, HE3a3eMIEHHbIe Y3Ibl MEXaHM3MOB, NAaCTMKOBAs YNaKkoBKa
M MYCOpHble BeApa, NnacTMacCcoBble KOMMOHEHTI, U T. 4. Hanbonee paspyLuMTeneH MCKpoBon paspsa. Takon
paspsiq MOXET NPOU3OWTU NPU CONPUKOCHOBEHUU C NEYATHOW NNaroil HAadNEeKT PU3OBaBLLErocs oneparopa.

3apag caMoro KOMMOHEHTa TaKKe MOXET Bbi3BaTb NOBPEXAEHUA. 3akiioYeHHbIn B NNacTMacCoBYIO
Karncyny nonynpoBOAHUK NErko 3apsiKaeTc Npu TPEHUM O €e NOBEPXHOCTb, Hanpumep 00 ynnoTHUTENb Unu
NNacTUKOBbIN NaKeT. STOT 3apsAj Ha NNAacTMacCOBO NOBEPXHOCTU Kancyrnbl UHAYLMPYET HanpsbkeHue Ha Npo-
BOAHWUKAX MONYNPOBOAHMKA M HA €ro coeauHeHusix (Ha BBogax U BbiBoAax). [pu CONPUKOCHOBEHUU COEAU-
HEHNIn KOMNOHEHTA UMM KOMMOHEHTA C METANNUYECKUM UHCTPYMEHTOM, UMW NanbLEeM NPOUCXOAMUT paspsia.
MockonbKy eMKOCTb 3TMX OObLEKTOB Mana M eMKOCTb MHCTPYMEHTA UMK NnanbLa oneparopa HamMHOro GonbLue,
paspsia NPOMCXOAWUT OYEHb ObICTPO M BbI3bIBAET NPOTEKAHME CUMBHOIO TOKA. [laXke ecnu pa3pskaeTcs OYEHb
HU3Kas SHEpPrua, AnsA O4eHb MENMKUX ANEMEHTOB LIENMM TOK MOXET ObiTb paspyLLUUTENbHbIM.

B npouecce npou3BoACTBa KOMMOHEHTOB BO3HMKAIOT U Apyrue npobnembl, CBA3aHHbIE C 9NEKTPOCTaTh-
YeckuMm 3apskeHueM. NonynpoBOAHUKM B NpoLIECCe NPOU3BOACTBA AOMKHbI ObiTb YPE3BbIYANHO YUCTbIMU U
NOBEPXHOCTb A0IPKHA ObITh 3almuieHa. Ecnv nonynpoBOAHMK 3apsiKeH, OH MPUTANMBAET Nbiflb U3 BO3ayXa.
Ta e camas npobneMa CyLEeCTBYET U B OTHOLLEHUU APYIMX AeTaneu anekTPOHUKU, HanpUMep B CBA3WU C 3a-
rpASHEHUEM ANCKOB, MCKOBOA OB U 3NEKTPOHHOMW ONMTUKN.

YpoBeHb, Ha KOTOPOM KOMMOHEHT noBpexaeH SCP, 3aBUCUT OT AU3alHA KOMMOHEHTA U XapaKTePUCTUK
paspsiaa. Moryt BO3HMKaTb pPa3nuyHble YCNOBUS BO3HUKHOBEHUA Pa3psaoB, HO B KayecTBe NpeacTaBUTENb-
HbIX, AAX€e €CNU OHN HE MEPEKPLIBAIOT BCE BO3MOXHbIE BAUAIOLLME HA pa3pag 06CToATeNnbCTBA, BbiAENEHbI
TpuU TMNA Mogenein: moaernb vyenoseveckoro tena (MYT), Mogens mexaHudeckoro ycrponcrea (MM) u mogens
3apspikeHHoro ycrpoucrtsa (M3Y). Moaenu ncnonb3ayiot, 4tToObl OnpeaenuTb MakCUManbHOe 3HaYeHue Hanps-
XKEHUS, KOTopoe, Oyay4uu peanu3oBaHHbIM, He HaHeceT ywepba UCNbITEIBAEMOMY KOMIMNOHEHTY.

5.3 OnacHOCTb 3aXUraHuUA OT CTaTUYECKOrO IMNeKTPUYecTBa

5.3.1 O6Gwume nonoxeHus

Pa3psaabl craTu4eckoro anekTpuyecTBa MOryT 3aXUraTb ropiodmne rasbl, Nbisb, Napbl UK asposonu. 3a-
JKUraHue BbI3bIBAET CUINBHO HarpeBaloLuiics kKaHan paspsiaa.

5.3.2 NickpoBble pa3psabl C 3NEeKTPONpOBOAALUX OOBLEKTOB

MpubnuauTenbHoe BbIYMCIIEHUE BHEPTUN UCKPOBOIO pa3psa MOXET ObITb CAENAHO, HANPUMEP, ANS He-
3a3eMNEeHHOro MeTannuyeckoro 6apabaHa, 3anosfiHEHHOTO NMPOAYKTOM pasMona.

Mpumep — B amom cryyae 3apsadHbiii mok | Moz 61 6bimi paseH 10~7 A. ConpomueneHue 3eMne 6apabaHa
R moeno 6uime 10" Om u eMkocmiio npuGnusumensHo 50 n®. Toa0a 603MOXHOE MaKCUMaJIbHOE HaNpsKeHue
Ha GapabaHe V,,,, npubnusumencHo yepes 15 ¢ 3a2py3Ku pasHo:

Vjax =1 R =10 kB.
MakcumaneHas sHepeusi, W, peanusoeaHHasi npu uckpoeom pa3spside paeHa:

1
7

KpyTn3Ha nepezHero hpoHTa, amnnuTyaa u NpofosHKUTENbHOCTL UMNYNbLCA Pa3pAAHOro Toka Npu pas-
psge — BaHble (haKkTOpbI, BNUSIIOLLME HA YPOBEHb OMACHOCTU. Bbicokas KpyTU3Ha nepefaHero (poHTa u
aMnnuTyaa UMNynbca Toka onpeaenseT aguabaTuyHOCTb Tennonepeaayun, Haubonee cnocobeTByioLei 3a-
KUraHUIO ra3oBO3AYLUHONW cMecu. HaoGopoT, bonee AnuTenbHas NPOAOIMKUTENBHOCTE paspsiaa, MHOrAa npu-
BOAMUT K YBEMUYEHUIO BEPOATHOCTU 3AXKUTaHUSA MbINEBO3AYLLHOW CMECU. BKnioueHUa BbICOKOro uMneaaHca B
Lenb paspagHoro Toka AOCTAaTOYHO, YTOObI YMEHbLUMTL TOK Pa3psana U yBENUYUTL €ro NpPOAOIDKUTENBHOCTD,
YTO MOXET CHU3UTb NOTEHLIMANbHYIO ONACHOCTb 3aXUraHusi 6ONbLUMHCTBA OTHEONACHBIX CMECEN.

5.3.3 KopoHHBIe pa3psaabl ¢ 3NeKTponpoBoasiiux 06LekToB

MNOTHOCTL 9HEeprum B paspsiae HaAMHOTO MEHbLLE, YEM B UCKPE, U NO 3TON NPUUYMHE KOPOHHbIE paspaabl
06bI4HO HEe CNOCOGHbI CTaTb MCTOUHMKOM 3aXxuranus. OHaKo, Npu onpeaesieHHbIX 06CTOATENLCTBAX, HANPU-
Mep, eCNn NPONCXOAUT yBESNIMYEHME NOTEHLMana 3a0CTPEHHOTO NPOBOAHWUKA, KOPOHA MOXKET NEPENTU B UCKPY
mexay STUM NPOBOAHUKOM W APYIMM, CrI0OcOBCMaYIoWUM 06pa308aHUI0 LCKPOB020 paspsdHO20 MPOMEXYMKa.

5.3.4 KucteBble pa3pagbl C M30NMPYHOIMX NOBEPXHOCTEN

Ecnun 3Heprumn BnonHe AO0CTAaTOYHO, KUCTEBbLIE Pa3psiAbl MOTYT 3aXUratb 60MbLUIMHCTBO B3PLIBOONACHLIX
rasos 1 Napos. 3axuraoLwas CnOCOGHOCTb 3aBUCUT OT MOMNSAPHOCTU Pa3psAoB U KOHMUIypaLmum anekTpoaos.
Moka eLe HET yBepEeHHOCTU B TOM, UTO KUCTEBbIE paspsabl CMOCOGHbLI 3aXKUraTh MbINEBO3AYLUHbIE CMECH.

W=—-C-VZ2, =25 mx
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5.3.5 Ckonb3silmMe KUCTeBbIe pa3psaabl C U3ONIUPYIONX NOBEPXHOCTEN

[na BO3HMKHOBEHMWA CKOJb3SALLUMX KUCTEBLIX pa3psiioB TpebyeTcsA BbLICOKAsA NOBEPXHOCTHAA NAOTHOCTb
3apsaoB, koTopas 00bIYHO hOPMUPYETCS TaMm, FAe YaCTULbl CbiMy4UuX MaTeEPUanoB B3aMMOAENCTBYIOT CO CTEH-
KamMM UINU NOKPLITUSAMU C BICOKMM YAENbHbLIM CONPOTUBNEHUEM, HAMPUMEP NPU MHEBMOTPAHCNOPTE ChiNy4Ynx
mMarepuanoB no Tpybam u3 marepuanoB C BbICOKUM yAernbHbIM COMPOTUBIIEHUMEM WU NO METANNUYECKUM
Tpybam € NOKPbITUSIMU U3 Takux MatepuanoB. CKONb3siLue KUCTEBbIE pa3paabl HAabnoaganucb, koraa NPposo-
ASILME XUAKOCTU NYNbCUPOBANMN (UMIYIbCHO MPOKa4uearuch) No LUNaHraMm us u3onupyowmx matepuanos ¢
cyxoi (Hapy»xHol) NOBepxXHOCTbIO. B Apyrmx crnyyasx npu onpefeneHHbIX 06CTOATENbCTBAX 3HAYUTENbHOe
TPEeHUe MOXET NPOUCXOAUTb MEXAY YyNakoBaHHbIM MPOAYKTOM U YNakoBKOW. BbiCcOkasi NOBEpPXHOCTHaA NNoT-
HOCTb 3apsA0B MOXET TakoKe CTaTb pe3ynbrartoM OCaXAEHUS MOHOB HA CTEHKAaX MMM NOKPLITUSAX C BLICOKUM
yaernbHbIM CONPOTUBIIEHMEM. BonbLUOe KONMYECTBO MOHOB MOXET NPOSIBAATLCA B NPOM3BOACTBEHHbIX YCI0-
BUSIX, HANPUMEP BO BPEMs YBENUUYEHUS 00bEMHON NNOTHOCTU 3apsAA0B (MPU YIIOMHEHUU 8 NMPoyecce 0cax-
B8eHus) CbiNy4nx Marepuarnos C BbICOKUM yZienbHbIM CONMPOTUBNEHMEM. Takue pa3psaabl He BO3HUKAIOT B CNOSIX
CbINy4nX MaTepuarnos.

CyauTb 0 3axuraioweri CnocoOHOCTU CKOMb3ALMUX KUCTEBLIX Pa3psaoB MOXHO, MOCKOMbKY B KQXKAOM
oTAEnNbHOM pa3psae peanu3yercsa 0onbLuas YacTb 3apsAa v 3anaceHHyI0 SHEPTUIO MOXHO CPaBHUTbL C MUHU-
MarnbHOW dHepruen saxmrannsa (MO3) gaHHOro nopoLwkoo6pa3Horo npoaykTa. Pa3psaabl C Takon SHEPruei npu
HenocpeaCcTBEHHOM BO3AEWCTBUM HA ANEKTPOHHbIE CUCTEMbI UNU YCTPOMCTBA MOrYT NPUBOAUTL K KaracTpo-
duueckum nocrneacTeusaM. Crneyer OTMETUTh, YTO pPa3psd Ha 3eMII0 Yepes3 YenoBeka npu Takon dHEpPrum
0Ka3bIBaeT Ha HEro 3Ha4YUTenbLHOE (PU3MoNnornyeckoe BO3AeUCTBUE M NpeacTaBnsier ONacHOCTb.

5.3.6 Paspagbl ¢ Tena yenoBeka

3apsigbl Ha Tene yenoBeka OObIMHO BbI3bIBAIOT OMACHOCTL. YenoBek, U30NUPOBAHHLIA OT 3€MNU, MO-
XKET Nerko Ha3MNeKTpM30BaTbCsl U OCTABaTLCS B 3aPsHKEHHOM COCTOSIHMM. M3onsiums OT 3eMnu MoxeT obecne-
YMBATBLCA HAMNOMbHLIM MOKPLITUEM MNU NOAOLWBaMU OOYBU, BLINONMHEHHLIMU U3 U3ONALMOHHOIO MaTepuana.
CyLLECTBYET MHOTO MEXaHM3MOB, 06ecneYnBaloLMX SNEKTPU3aLUIoO YENOBEKA: ANsl 3TOr0 AOCTATOMHO MOXO0-
AuUTb NO nony, NOAHATLCS C CUAEHbS, CHATb 0AEXAY, BOCNONb30BaTLCS N1aCTMACcCOBLIMU U3AENUAMU, CIUTL
XUAKOCTb Min cobpaTh 3apsXeHHbI Marepuan B €MKOCTb, UMW NOCTOSITb B NOMeE 3apsPKEHHOro o6bekTa, Ha-
npUMep NPUBOLHOIO PEMHA UNU N30NUPYIOLLEN YNAKOBKN.

Ecnu anekTpocTatnyeckn 3aps>keHHbIN YErnoBeK KOCHETCA 3neKTponpoBoaswero oobekra (Hanpumep,
py4ku Asepu, nepun, u T. 4.), TO NPOU3OWAET UCKPOBOW pa3spsaa. Takue paspsiibl MOTyT ObITb HE3AMETHLIMU
UNU HECTBILUMMBIMU U AaXe HE OLLYTUMbIMU YEIOBEKOM.

MoteHuman 3 kB Ha xapakTepHoii Ana Tena yenoBeka eMkocTu B 200 nd COOTBETCTBYET 3anacel-
Hol aHepruun 0,9 M. VIckpoBoO#i pa3pas ¢ YenoBeka Npyu TaKOM 3HAYEHUU SHEPrMU CNoCOOHbI 3aXkeub rasbl
(M33 cmecu Bogopoa/so3ayx — 0,02 mx), napel (M33 cmecu yrnesogopoa/so3ayx — 0,2 MIpK) u aaxe He-
KoTOpbl€e Mbinu (MeHee 1 MxK). U, koHEeYHO, Takue pa3psaabl CNOCOOHbI NOBPEAUTb HE3ALLMLLEHHBIE 9NEKTPOH-
Hble yCTpoiicTBa.

5.3.7 3axurarouwasa cnocoOHOCTb 3MEKTPOCTaTUYECKUX pa3paaos

5.3.7.1 ObLumne nonoxeHus

Ecnu B onacHbix 30HaX MOryT BO3HUKATh pa3psabl CTATUHECKOrO 3NIEKTPUYECTBA, TO CNeAYyeT y4eCTb UX
CcnocoBHOCTb 3a)kuraTb B3pbIBOONACHYIO CPeAY, B KOTOPOK OHW BO3HUKALOT.

5.3.7.2 NckpoBble paspsabl

OnacHOCTb 3aXUraHUsi UCKPOBLIM Pa3pAAO0M MOXHO OLIEHUTb MYyTEM CPAaBHEHUSA 3aTpavyeHHOW Npu pas-
psgae aHeprun ¢ M3O3 cpeabl, B KOTOPOKW paspsa npoucxoaut (cm. 5.3.2).

5.3.7.3 KopoHHble paspsaabl

MnNoTHOCTL SHeprum Npu Takmx paspsiaax 0obIMHO HE AOCTaTOvHa And 3axuradus (cM. 5.3.3).

5.3.7.4 Kucteseble paspsaabl

[Moka HeT elle HUKAKMX AOKA3aTenbCTB, CBMAETENLCTBYIOLUX TOM, YTO Aaxe camasi YyBCTBUTENbHAA
nbifb (KPOME MHULMUPYIOLLMX B3PbIBYATbIX BELLECTB) MOXET ObITh 3a)0OKEHA KUCTEBbLIMU paspsaamu. Teope-
TUYECKU, MPU ITOM, TaKyl0 BO3MOXHOCTb HEMNb3s OTpULATb, NOTOMY YTO 9KBUBANEHTHAsA SHEPrusi KNCTEBbIX
pas3psinoB MOXeT ObiTb 40 4 Mk (cMm. 5.3.4).

OrHeonacHble rasbl U napbl MOTYT ObITh 3AXOKEHBI KNCTEBLIMU pa3psAamMu.

OueHka BEpOSATHOCTM NOSABINEHNS KUCTEBLIX Pa3psALoB, COCOOHbLIX BbI3BATh 3aXKUTaHWe rasza unu napa,
MOXET ObITb cienaHa no 3Ha4YeHUSM BENMUYKHLI 3apaga B €AMHUYHBLIX UMMYNbCax PaspsAgHOro Toka npu Ku-
CTEeBOM paspsgae.

MuHumManeHble 3Ha4YeHna 3apsaa B €AMHWYHBIX UMNYNbcax paspagHOro Toka Npu KMCTEBOM paspsae,
cnocobHble BbI3BaTb 3a)kMraHue rasoB U NapoB pPasnMYHbIX FPyMn B3pbIBOONACHOCTU, OLIEHNBAKOTCS Kak:
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- 60 HKn — ang rpynn B3pbiBoonacHocTyu | unu llA;

- 30 HKn — ansa rpynn B3pbiBoonacHocTty 1IB;

- 10 HKn — ansa rpynn B3pbiBoonacHocTty lIC.

HononuutenbHasa uwHbopmauusa o rpynnax BspbiBoonacHocty — no [OCT IEC  60079-10-1 wu
FOCT IEC 60079-10-2.

[nsa permcTpaummn KUCTEBbIX paspsaAos, ANALUMXCA B TEYEHME HaHOCEKyH[, TpebyloTCA COOTBETCTBYIO-
e usmepuTtenbHble npubopbl. Ha pucyHke 4 asa npumepa. NpuMepbl Takux ycTpoicTs — GbicTpoaencTBy-
oL1e 3anoMuHaloLme ocumnnorpadbl ¢ BbICOKOYACTOTHLIM LLYHTMPYIOLWMM pesucTopoM. O6bI4HO MX nornoca
nponyckaHua 300 MI'y, yacrtota auckpetnsauumn 21 'ebib/c.

COOTHOLLEHNE MeXay BENUYUHON 3apsfa B €4MHUYHBIX UMNYNbcax paspsifHOrO Toka NpU KUCTEBOM
paspsije ¥ BEPOSTHOCTbIO 32)KUraHUAl He YYUTHLIBAET HU NPOCTPAHCTBEHHOIO, HU BPEMEHHOTO pacnpeaeneHus
3Hepruu B paspsige. 3HaueHus 3apsfa B UMNyNbCe CreayeT paccMarpuBaTh Kak npubnmkeHue, a He kak ab-
COMIOTHY10 Mepy 6e30nacHOCTU MaTepmanos B PasHOOOPa3sHbIX YOPMaX UX MPUMEHEHMUS.

e W YD gz =
T T T . 1
E e at \ ehoes]
s \\\,I' - 1 P ]
s ] . e ]
- 4 Ch1 Fliche ] A
: 1 2.476nvs \ pd ] 9?35'3?1‘\’/“:
: H 1 Math Min / g
o | Y O Wi g
5 E N
L . T S
Ch120.0mvVaQ H40.0ns| A] Ch1 A1 ﬂZON 2008 Ch120.0mve H}40.0ns] A[Ch1 \576mV]
jov ov 2003
5.00nVs __40.0ns |Li[19.80 % 10:42:46 5.00nVs _40.0ns 10:40:01
a) Cnabbii paspsag < 20 HKn 6) CvnbHbIiA paspsg > 60 HKn

PwncyHok 4 — Mpumepbl (hopM MMMyNbca KWCTEBOO paspsiaa Ha akpaHe GbicTpogeicTayioLero udpoBoro
3anomMuHaloLero ocuunnorpacda

5.3.7.5 Cxonb3siwme KucTeBble paspsabl

OueBmnaHO, YTO CKOb3SLLME KUCTEBbIE Pa3pabl CMOCOGHbLI 3aXKUraTh ropioYmne rasbl M napsbl, Kak u 6onb-
LUMHCTBO hbinu (cm. 5.3.5).

5.3.7.6 Konuueckue paspsigbl

M3BecTHO, 4TO KOHMYECKUE pa3psabl CNOCOGHBI 3aXUraTh ropiouue rassl 1 napbl. Cneayer yquThisaTh,
YTO OHU MOTYT 32XMraTb U HEKOTOPbIE NbinK (CM. 4.7.6).

5.4 du3snonornyeckoe Bo3gencTeue

XOpOoLLO U3BECTHO SIBNIEHNE, OCOBEHHO B IHN C HU3KOW BMaXKHOCTbIO BO3AyXa, KOrja YenoBeK afeKTpu-
3yeTcsi, NpoMAACh MO KOBPUKY WNW NOAHSIBLUMCH C CMAEHbA aBTOMOOUNS, U NPU NPUKOCHOBEHUU K 3MEKTpO-
npoBoAsALLMM 06beKTaM oLLyLIaeT aneKTpUYeckuii yaap.

YPOBHU BOCNPUATUS NIOABMU ANEKTPOCTATUYECKOTO 3apsAa U OTBETHOW peakLumn npyBefieHbl B Tabnvue 3.

W3onupoBaHHbIii YenoBeK MOXET 3apAAUTLCA A0 BLICOKUX 3HAUYEHWA noTeHumana, ocobeHHO npu 06-
paLLeHum ¢ CNbHO 3apsikeHHbIMU obbekTamu. Mpumepbl TakMx CUTyaLuii BKNIOYAIOT:

- NPOLIECC 3anpaBneHna NOCTENK: NOKPbIBarNa 3apsXeHbl U YENOBEK NPUOBPETaET MHAYLIMPOBAHHBIV NOTEH-
uuan, KOTopbIii HEMTPanu3yeTCca NpU UCKPOBOM paspsiie B MOMEHT CONPUKOCHOBEHMS C NPOBOASLLUM OOBLEKTOM;

- YNAKOBKy U pacnakoBKy B Cry4Yae NPpUMEHEHNS XOPOLLO 3NEKTPU3YIOLLMXCHA YNAaKOBOYHbIX MaTepManos;

- OA€BaHUe U CHUMaHWe CBUTEPA: CBUTED CUMbHO 3aPSDKEH U Ha YenoBeka NpouCxoasT pa3psagbl (KUcTe-
Bble pa3psabl);

- FPy30BMK C M30ITMPOBAHHBLIMU MMACTMACCOBbLIMU KONECaMUN 3apsiAnIicsl Npu ABUXXEHUU, U KacaHue Ky30-
Ba MOXET Bbi3BaTb HEMPUSITHBINA LLIOK.
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Tab6nuua 3 — YpoBHU BOCNPUATUS NIOLBMU 3NEKTPOCTATUYECKOTO 3apsfa U OTBETHO peakuyni NpyU eMKOCTH Tena B

200 n®
OHeprusa paspaga, MIx Peakuua MoTeHuuwan Tena, B
0,1 Paspsg owytum 1000
0,9 YeTKo owyTUM 3000
6,4 HenpusTHbINA Wok 8000

5.5 MogenupoBaHue 3NeKTPOCTaTUYECKUX paspanoB

5.5.1 O6wue NoNOXeHUA

Pa3paabl cTarmyeckoro anekTpu4ectsa 0ObIMHO MOAENUPYIOTCA NPOCTON ANEKTPUYECKONW LIEMNOYKON, B
KOTOPOW 3MNEKTPOCTaTMHECKMIA 3apaj HakannnBaeTca Npu 3apsHkeHUn eMKOCTU KOHAeHcaTopa A0 onpeaeneH-
Horo HanpsbkeHusi. Korga tpefyetcs mogenupoBaHue paspsaa, 3anaceHHasa dnekTpocTaTtuyeckasi dHeprus
paspsHKaeTcs Yepes aneKTPUYECKYIo Lenb Ha Harpy3ky, KOTOPOi MOXET ObITb UCKPOBOW pa3psil UMM UCTILITY-
eMmOoe 3MEeKTPOHHOE YCTPOMCTBO. Paspsaa o0biYHO XapakTepudyeTca napameTpaMu, OTHOCSLUMUCSA K chopme
BOJHbI TOKA, /, XOTA 3anaceHHas nepea pa3psaaoM dMNeKTPOCTaTUYECKasn SHEPTUSA TAKKE MOXET ObiTb BaXKHbIM
napameTpomM. MpuHUMNUanbLHasa cxema ycTponcTea Ans MOAENMPOBaHNA paspaaos CTaTUMECKOro anekTpuye-
CTBa NpuBEAEHa Ha PUCYHKE 5.

ConpotuaneHue R MHAyKTMBHOCTb L

r: Paapﬂ.quuk
Emkocts C

I Hanpsixenue V paapa.qa I Mcnufyemoe

YCTPOUCTBO

PucyHok 5 — MpuHUMNMansHas cxema ycTpoicTBa ANS MOAENUPOBaHNA paspsfoB CTaTUHECKOrO ANeKTpU-ecTsa

3T1a ynpoLleHHas Moaenb Lenu No3BonseT Nonyvatb AN PasfnyHbIX Lenen LMPOKU BapbUpyeMblid
AunanasoH OpPMbl BOMHbI, B 3aBUCUMOCTU OT 3HA4Y€HUs1 €MKOCTU C, CONPOTUBNEHUS R U MHAYKTUBHOCTK L.
Takue KOMMNOHEHThI CYLLUECTBYIOT B fIOGON SNEeKTPUYECKON Lienu, XOTS NPaKTUMECKN HEKOTOPbIE U3 HUX MOTYT
NPUCYTCTBOBATb Kak HEMPeAYCMOTPEHHbIE, HO Hen3bexxHble «napasuTHbIe» KOMMOHEHTbl. Bo MHOMMX uensax
Marble «napasuTHbIE» KOMMOHEHTLI MOTYT UMETb CYLLIECTBEHHOE BUAHUE HA KOHEYHYIO MOAENupyemyto ¢op-
MY BOJTHbI, MONy4aemMolo Ha BbiXoAe.

[onyyaemblii Ha BbIXxoAE TOK BbIMMCAAIOT NO hopmyne

_ VO —(c+m)-t —(c-m)t
'—2.L.m‘[e e ] ®)
rae
R
°T2r; @
u
2 0,5
N ©
4.12 L-C

Ecnu ©» — aeicTBUTENBHOE YNCHO, TO LeNb AaeT YHUNONAPHYIO hOPMY BOMHbI, KaK NPABUo, C KPYTbIM
nepeaHuM PPOHTOM M MOCIEAYIOLLIUM ANUTENbHBIM 9KCMOHEHTHBIM 3aTyXaHUEM.

Ecnu o = 0, TO Lenb KpUTUYECKMN 3arnyLluieHa n popMuUpyeTcs KOPOTKUIN YHUNONAPHBLIN uMnynbc. Ecnu
® — KOMNAEKCHOe Ynucho, To hopma BOSIHBI — yObIBAIOLLAA «LIMKNUYECKasy CUHycouaa.

5.5.2 EMKOCTHbIE pa3paabl Ana onpenesneHnua 3Heprum saxuraHua

Lienu ¢ paspspkaloLleica eMKOCTbIo 00bIMHO NPUMEHSIIOT NPU ONPEAENEeHUN SHEPTUU 3AKUTaHUA ropio-
ynx cMecein. B TMNoBOIt cxeme, YTOObLI 3a4aTb ONpPeAEneHHYIO SHEPTUIO, NPUMEHSAIOT eMKOCTL. ConpoTtusne-
HWe uenu R U UHAYKTUBHOCTb L 0BbLIMHO HEKOHTPONMUPYEMbI M HAXOAATCA HA YPOBHE «MAaPa3UTHBIX» 3HAYEHWNA.

Bo MHOrMX cnyyasix onpegensiemMbiM NapameTpoM CAYXUT 3anaceHHasn neped pa3ps0om aHeprusa, a He op-
Ma nony4yaemoit BonHbl moka paspsada. Kak npasuno, ¢hopma nonyyaemoi BonHbI — y6biBalowLasa cuHyconaa.
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B HekoTopbIx crny4aax B Lenb MOryT ObiTb BKMKOYEHBI MHAYKTUBHOCTb, L, U CONPOTUBREHME R, Ha-
npumep, B yCTaHOBKax AN onpefeneHns MUHUManbHON SHEPrun 3axmraHus nbinu, rae 4acTo BKYaeTcs
WHAYKTUBHOCTL 1 MIH. TUNUYHbIE 3HaYeHWUs NpeacTaBneHbl B Tabnuue 4.

Tabnuua 4— TunoBble 3HAYEHUs, UCTIONb3YeMble NPU MogenupoBarHu SCP

Moaenb O6nacTb NpUMeHeHUs R, Om C, nd L, HIH
OnpegeneHue aHepruu 3axu- | 3axuraHve obnaka | MapaauTHoe 3Ha- 5—1000 MapasnTHOe 3Ha-
raHus nblnu yeHune YeHune unu 1 MM

BaxwuraHve napa MapasuTHoe 3Ha- 5—1000 MapasuTHoe 3Ha-

YeHune yeHune

Mogenb Yenoseveckoro Tena | UcnblTaHne  aneKTpoH- 1000—3000 100—300 Mapa3nTHoe 3Ha-
(MYT) Horo ycTpoiicTea YeHne
Moaene MexaHuyeckoro | McnbiTaHne  BneKTPoH- 8,5 (Tunn4Ho) 200 0,5 (Tvnn4Ho)
Yctpoiictea (MM) HOro ycTpoiicTtea
Mopaenb 3apsxeHHoro | McnelTaHne  3MeKTPoH- | < 10 (TUMKYHO) 3—30 (TMnun4Ho) < 10 (TMNM4HO)
YetpoucTaa (M3Y) HOro ycTpoiicTea

5.5.3 Moaenb 4yenoBe4yeCcKOro Tena

BaxkHoe 3Ha4yeHne oTBOAUTCA MOAENW pa3psza CTaTU4eckoro anekTpuyecTsa, UMUTUPYIOLLEN paspsa
Ha9MEeKTPU30BAHHOIO YenoBeKa Ha NCMNbITYEMOE YCTPOMUCTBO UINM Ha CUCTEMY W Ha3blBAEMOW MOAENbIO Yero-
Beyeckoro tena (MYT). 3ta mogenb 06bIYHO UCMONb3YETCS U ANs TOro, YTOBbl NPOBEPUTL YYBCTBUTENBHOCTD
K BO3AEWCTBMIO Pa3psaoB CTaTUYECKOrO SNEKTPUYECTBA AMEKTPOHHBIX KOMMOHEHTOB Y CUCTEM B NPOLECCE UX
npouseoacTea unu akcnnyarayuu no NOCT P 53734.3.1. 3Ty Moaenb Takke NPUMEHSIOT B APYTUX CUTYaLUsAX,
r4e MOryT BO3HWUKHYTb pa3psabl CTAaTMHYECKOro 3rIeKTpUYecTBa Tena Yenoseka, Hanpumep B OLEHKe YyBCTBU-
TENbHOCTM K 32>KATaHUIO MUPOTEXHUYECKON MbISN.

B aroM cnyyae emkocTe C BbIGUpaIOT Takom, YTOObI ObITb TUNUYHOW ANA AMANA30HA 3HAYEHUI Yeno-
Beyeckoro Tena. ConpoTusneHWe R BKNIOYEHO B LEMb, HO MHAYKTUBHOCTL L OCTaeTca B npeaenax HeKOHTPO-
NMpYembIX «napasuTHbIX» 3Ha4YeHui. Monyyaemasn BOSIHA UMEET YHUMOMAPHYIO POPMY C KPYTHIM NepeaHum
(PPOHTOM W MEeANEHHO YObIBAIOLLMM NOCNEAYIOLUM 3HAYEHMEM TOKA. TUNUYHBIE 3HAYEHUA NApaMETPOB Npea-
CTaBneHbl B Tabnuue 4.

5.5.4 Mogenb MexaHU4eCKOro ycTponcrea

Mogaent NpUMEHSIIOT NpU onpeaeneHnn YyBCTBUTENbHOCTU 3NEKTPOHHBIX KOMNOHEHTOB kK OCP ¢ Gonb-
LUMX METaNM4YeCckux 0ObEKTOB, TaKMX KaK y3nbl M 4acTn MawuH no MOCT P 53734.3.2. 31y Moaenb Ha3biBaloT
«Moaernb mexaHudeckoro ycrpovicrea (MM)».

B aTtom cnyyae eMkocTb C, MHAYKTUBHOCTbL L U ¢hopma nonyyaemon BorHbl 06bIMHO 3aaaHbl. TUNUYHA
dhopma BOMHBLI — LUKNUYECKAA CUHYCcOMAA 3aAaHHON YaCTOTbl, ANMTENBHOCTU U aMNANTYALI. TUNUYHLIE 3HA-
YeHUa napameTpoB NpPeacTaBneHsbl B Tabnuue 4.

5§.5.5 Moaenb 3apAXXeHHOro yCTpoucTBa

Mogenb 3apshkeHHOro ycrponcrea (M3Y) mogenupyeT cutyauuio, korga SCP npoucxogat npu conu-
KEHUW HEDONbLLIOTO HA3NEKTPU3OBAHHOIO YCTPOCTBA Unu 006beKTa C 3a3eMIIEHHOI NOBEPXHOCTLIO. Moaenb
NPUMEHSIIOT NMPU UCTILITAHMMN YYBCTBUTENBHOCTU SMEKTPOHHbLIX YCTPONCTB K BOo3aeicTeuio ACP. Kak npasuno,
B YCTPOMCTBE NPUMEHEHA Manasi eMKOCTb, @ UHAYKTUBHOCTbL L M CONpOTUBNEHUE R OrpaHuYeHbl Ha ypOBHE
«MapasuTHbIX» 3Ha4eHui. Mogenb 00bIYHO hOpMUPYET BOSIHY, XapaKTEPHYIO ArNsi 04€Hb KOPOTKOro U ObICTPO
NPOTEKAIOLLETr0 YHUMNONSAPHOTO pa3psiaa. TunuyHble 3Ha4YeHUs NnapamMeTpoB NpeAcTaBneHbl B Tabnuue 4.

6 OcHoBHbIe peleHust NPo6eM U 3alUTa OT ONacHbIX NPOSIBIEHUN

6.1 O6wne NONOXeHus

B TO BpemA kak BbiiBNeHUe NpotnemM, CBSI3aHHbIX CO CTaTUYECKUM INEKTPUYECTBOM He OblNo uenbio
HaCTOALLEro cTaHaapTa, KpaTtkui 0630p Ux pelueHnss Heo0XoaAuM B KAYECTBE BBEAEHUSA B ONUCAHWE METOA0B
M3MepeHUs COOTBETCTBYIOLLUX NapameTpoB, CBSA3aHHbLIX CO CBOMCTBAMU MaTepuanos. [pobnemMsbl, CBA3aHHbIE
CO CTaTUYECKUM INEKTPUYECTBOM, OnpeaensaioTca cneumduKon NpoM3BoACTBa, NPOLIECCOB UNU MaTepnanos
n 06cToATENLCTB. N3MepeHue anekTpocTaTM4eckux napaMeTpoB — nepBoCTENeHHass He0bXoAMMOCTb, Npea-
LLECTBYIOLAA NPUHATUIO I (PEKTUBHBIX PELUEHUNA.
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OnucaHue nopsaka o6paLleHus ¢ KOMNOHEHTaMU, YyBCTBUTENbHBIMU K BO3AENCTBUIO pa3paaoB cTaTu-
4YecKoro anekTpuyectsa, npuesegeHo B FOCT P 53734.5.1 u FTOCT P 53734.5.2, a 3awuTta OT onacHbIX Npo-
SAABMEHWUN CTaTUYeCcKoro anekTpuyectaa B [4]. O6wmn 0630p npeacTasneH B 6.2.

6.2 OcHOBHbIe NOOX00bI

Bo MHorux cnyyasix Heo6xoauMo onpeaenuTb o6nacTtb, B KOTOPOW HeoBXxoaumbl cneuuanbHble npe-
[OCTOPOXXHOCTU. 3TO MOXET ObITb Yy4aCcTKOM 3awutbl o1 SCP (Y33) npu NpousBOACTBE 3MEKTPOHUKN MU
B3PbIBOONACHON 30HON B MPOMbILLNEHHOCTU. [Nns BCero nepcoHana, pabotaioLero Ha 3TMX yvactkax, He-
06X0AMMO MOHATb NOTPEBHOCTL B 3NEKTPOCTATUYMECKOM KOHTPONE Ha rpaHuuax y4acTkoB U Mepax 3aluThl,
KOTOPbIE AOMKHbI ObITb COBNIOAEHLI HA 9TUX y4aCTKax.

MepBbIli NPUHLMM — UCKMIOYUTL NPUMEHEHUE N3ONALUOHHBIX MAaTEPMAnoB U rapaHTMpOBaTb, YTO BCE
npoBoAsALLMe maTepuarnsl UMK NpeaMeTsl U3 MeTanna 3asemneHbl. Ecnu anektpusauus HeusbexxHa, YTo Hau-
6onee yacto u HabnioaaeTcs, cTeneHb 3apsHKEHHOCTU MOXKHO MHOTAA OrPaHUYUTb NYTEM CHUXKEHUS Yncna co-
NPUKOCHOBEHUIA U NOCNEAYIOLMX pasaeneHuii KOHTAKTOB. 3TO JOCTUrAeTCA NPeAOTBPALLEHMEM TPEHUS TBEP-
[AbIX MaTepuarnoB U CHUXEHUEM NUHERHOW CKOPOCTU XKMAKOCTEN. OHM3auMsa KOPOHHBLIM Pa3psioM — OYeHb
nore3Hoe CpPeAcTBO COKPALLEHWUS! HexxenaTeslbHOW NOBEPXHOCTHOW MNSIOTHOCTM 3apsiioB Ha U3ONUPYIOLLMX
NMOBEPXHOCTSAX. YCTPOWCTBA, KOTOPbIE OCHOBaHbI HA 3TOM MPUHLUME U B KOTOPbIX MPUMEHSIIOT OCTpble 3a3eM-
NEHHbIE 3MEeKTPOALI, UCTIONb3YIOT ANS HEWTPanu3aummn 3apagoB CTaTUYECKOTO ANeKTPUYECTBA B ANEKTPOHHOM
NPOMBILLIIEHHOCTHU.

Mockonbky HakonneHue 3apsifoB CTaTMYECKOro SMEeKTPUYECTBA CYLLIECTBEHHO 3aBUCUT OT BIIAXKHOCTU
BO34yXa, BNUSIIOLLEN Ha BMaKHOCTb MOBEPXHOCTEN, obLlee pelieHue nonyuutb 6onee HM3kue ypoBHU 3apst-
JKEHHOCTM CBOAUTCS K CTPEMIIEHUIO NOAAEPKUBATL BNAXHOCTL BO3yXa HAaCTONMbKO BbICOKO HACKOSbKO BbICO-
KON, HaCKOMbKO 3TO BO3MOXHO B OTHOLUEHMM APYrMX puckoB. Hanpumep, B 9NeKTPOHHON NPOMbILLNEHHOCTU
OTHOCUTENbHAsA BMAXXHOCTb BO3Ayxa noaaepxusaercsa B npeaenax ot 40 % o 60 %. Ana 6onbluMHCTBA Ccny-
YaeB UCMONb30BAHUE BbICOKOW OTHOCUTENbHOW BMAXHOCTU HE OCHOBHASA, a TOMIbKO BTOPUYHASA Mepa 3aLuThl
OT OMacCHbIX NPOABMEHUIN CTaTUYECKOro ANeKTPUYEeCcTBa.

MHTeHcumuupoBatb yTeuky 3apsaoB ¢ M3OMALUMOHHOMO Marepuana Ha 3emnio MOXXHO NpuMeHeHueMm
aHTUCTaTMYEeCKon n06aBKu.

Ons TBEpabIX U30NATOPOB OGLIYHO MPAKTUKYIOT MPUMEHEHHUE NPOBOASALLEN MATPULbl B MaTtepuane ao-
GaBneHuem yrnepoga unu MetTanm4yeckux 4acruL, NNacTuH Unm BONOKOH. MNpu 3TOM, cneayeT y4ecTb, YTo 3T
CUCTEMBI 3PAEKTUBHBLI TOMLKO TOr4a, KOr4a BO BCEW MaTpuue BblAEpPXKUBAETCS 9NeKTpUYecKas Henpepbis-
HOCTb W YTO, CreA0BAaTENbHO, TaKME CUCTEMbI YYBCTBUTENbHbI K MEXaHUYECKUM BO3ENCTBUAM U UBMEHEHNSAM
Temneparypsl. KpomMe T0ro, B JaHHOM KOHTEKCTE OHM MOTYT CO3A1aTb NpobnemMy Ans NpoBeAEHUSI U3MEPEHUIA.
3apag Boo6LLe He MOXET MUTPUPOBATL C M3OMUPYIOLLIEr0 KOHTMHYYMA K MPOBOASLLEN MaTpULE U, Takum o6pa-
30M, XapaKkTepuCcTUKW paccenBaHus UNU NPOBOAUMMOCTU CYLLECTBEHHO pa3nuyalotTcs B 3aBUCUMOCTHU OT TOrO,
Kakow 3apsa paccMaTpuBaeTcs: 3apsa B 00beMe Unn Ha NOBEPXHOCTU. OTU pasnuunsa B NPUMEHAEMbIX METO-
AMKax crefgyeT TLWaTenbHO yYnThiBaTh NPU NPOBEAEHNU MOBOro UCNbITAHUS.

Mpo6nembl CTAaTUMECKOTO ANEKTPUYECTBA B OCHOBHOM BO3HUKAIOT TaMm, rae mMatepuan siBRseTca U3o-
MATOPOM UMW TaM, FAe HET XOPOLLEro KOHTaKTa ¢ 3emnen. TUMMYHLIA NPUMEP — NHEBMOTPAHCNOPT Cbiny4mx
marepuarnos, Koraa aaxe mMetannMuyeckue 4acTulbl COXPaHSIOT 3aps, €Cnu OHU HaXOAATCA BO B3BELLEHHOM
COCTOSIHUM B BO3AyXe. B aTOM cnyyae, MOHM3aLMsi OKPY>KaIOLLEN Cpefibl MOXET 06ecneunTb CHWKeHne (ecnm
He MOJIHYIO HeWTpanu3aLmio) 3apsi0B Ha Marepuarne.

HakonneHne Merannuueckon MbiM HA AKTUBHLIX MOHU3ATOPAX MOXET NPUMBECTU K OMACHbLIM UCKPaM.
MoaTtomy npu 06paLLEeHN C METANNMYECKON MbINMbI0 PEKOMEHAYETCA MCNONb30BAaTh NACCUBHbLIE UMM PaaUOaK-
TUBHbIE MOHU3aTOPLI. [ina oGecneyeHus 6e30nMacHOCTU U AhPEKTUBHOCTU NPUMEHEHUSI NACCUBHBIX U aKTUB-
HbIX MOHU3ATOPOB BAXXHO B COOTBETCTBUM C MHCTPYKLIMSIMU U3rOTOBUTENS NPOBOAUTL UX PETFYNAPHYIO YUCTKY
M NPOBEPKY UCNPABHOCTH.

OpHa u3 Haubonee pacnpocTpaHeHHbIX NpobnemM — He3aseMneHHble NPOBOAHUKKA. YacTo Menkue me-
Tannmyeckue o6bEKTbl UM Aetanu B c6opke MOryT HaKanmnmeatb 3apsabl U CTaTb UCTOYHMKOM BO3HUKHOBE-
HUS 32KUraoLLMX UMK BbI3bIBAIOLLIMX NOBPEXAEHUA pa3paaos. MNpeanouTUTeNbLHO 3a3eMnsTb Takue 00beKTbl
¥ NpPeAoTBPAaLLATb HAKOMEHUE Ha HUX 3apsiAoB.

Bo B3pbiBOONAcHOW cpefe B YCNOBUSIX BO3MOXHON dMEKTpUsauuu Metannuueckui unm npoBoAsLLUi
00BLEKT HUKOTAA HE JOIDKEH OCTaBaTbCA HE3a3EMIEHHBIM, T. K. 3TO NPUBOAUT K PUCKY BO3HMKHOBEHUS pa3psi-
Aa, cnocobHOro CTaTb UCTOMHUKOM 3aXKMTaHWS B3PbIBOONACHOMN Cpefbl.

OueHb BaXHO, YTOOLI MepcoHarn, paboraiowmin BO B3PLIBOONACHLIX 30HAX MNU C ANEKTPOHHLIMW CUCTE-
Mamu, YyBCTBUTENbHBIMU K BO3AEMCTBUIO PaspsaoB, HE MOr Obl OKa3aTbCsl ANEKTPOCTATUMECKM 3apPSKEHHbIM.
Tam, rae HeoGxoaumo obecneunTb cobniogeHne AaHHoro TpeboBaHUS B MPOM3BOACTBEHHLIX YCMOBUAX,
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9TO JOCTUraeTcs 3a3eMIIeHWem nepcoHana nocpeacTsoM NPoOBOAALLUMX GpacneTos, NPUMEHEHUEM NPOBOAS-
LUero nomna v nposoasLuein ooyeu.

Mon gomkeH GbITb JOCTATOYHO YNCTLIM, U €r0 COCTOSHUE JOMKHO PErynspHO KOHTPONUPOBAaTLCA, UHAYE
3asemneHne yepes non u o6yeb He ByaeT OCyLLEeCTBNAATLCS.

Ons 3aWwpyThl YyBCTBUTENbBHOW SNEKTPOHMKU, 0COBEHHO BO BPEMS TPAHCMNOPTMPOBaHUS, PEKOMEHAYEeTCs
UCMOonMb30BaTb 3KPAHMPYIOLLYHO YNAKOBKY, 3aLLMLLAOLLYI0 OT BO3AEWCTBUS SNEKTPUYECKMX NOnen. YNnakoBou-
HbI MaTepuan, KOHTaKTUPYIOLUIA C YCTPOWCTBOM, HE JOMMKEH ObiTb AUAMEKTPUKOM, YTOOLI UCKMIOYATb CyLLe-
CTBEHHYIO 9NeKTpU3aLuIo ynakoBKM UMM yCTPOICTRA.

7 None3Hble NPUMEHEHUS INEKTPOCTAaTUUYECKNX ABIEHUN

LLInpoko pacnpocTpaHeHHble POTOKONUPOBAaNbHOE YCTPOWUCTBO M CTPYIHBIA NPUHTEpP — YCTPOMCTBA,
Ype3BblMaiHO BaXHble B MHHOPMALIMOHHOM TEXHONOMUK. AnekTporpaduyeckuin NpoLece NoIHOCTbIO OCHOBAH
Ha aneKTpocTaTU4YEeCKUX apchekTax, U CTPYIHLIA NPUHTEP UCNOMNL3YET TOYHOE pacnpeaeneHne TO4HO OTMe-
PEHHbIX U 3apsXKEHHbIX Kanenb YepHun. B nepBuyHOM npouecce onTuyeckoe n3obpaxkeHne npeobpa3oBaHo
B 3apPsKEHHbIW B KOPOHE KOHTYP Ha 3anpskeHHOM hOTOMPOBOAHMKE, KOTOPbI BNOCNEACTBUM NPOSBASIETCA
BCNEACTBME NPUTSXKEHNUS YaCTUL C NPOTUBOMNONOXHbLIM 3apsaoM. 3aknounTenbHbIi 3Tan (nepeaada usobpa-
KEHWs Ha Bymary) CHOBa OCYLLECTBSIETCS B 3MEKTPOCTATMYECKOM Mnore.

3apsbkeHHble B KOPOHE HYacTuLbI MbIfK, SMEeKTPUYECKUE CBOMCTBA 3axXBaTbiBAEMbIX M NEPEHOCUMBbIX CMO-
€B Nbinn 1 cTabunbHble BbICOKME SMEKTpUYecKkre nons — BCce 3T0 cnocobcTByeT ah(PEKTUBHOCTU SMEKTPO-
CTaTUYECKOrO OCAXKAEHUS.

Okpacka B 9nekTpoCcTaTM4eCcKoM none, BOpPCOBaHue, oboralleHue pyabl M pasaeneHuwe nnacrmace —
BCE 9TO UJN YXKE NPUMEHSEMbIE, UM Pa3BUBAIOLLMECS MPOM3BOACTBEHHbIE NpOLECChl. KOHEYHO, BO3MOXHOCTH
OCYLLECTBMEHMSA, yNPaBNeHNa U NPAaKTUYECKOro NPUMEHEHNS aNeKTpocTaTuyueckux ahpeKkToB KapauHansHO
3aBUCAT OT KONMUYECTBEHHbIX AaHHbIX 06 ANneKTpocTarn4ecKknx napamerpax U 0 COOTBETCTBYIOLLIUX CBOUCTBaxX
MaTtepunanos. ,D,OFIOJ'IHVITeﬂbHO MO>XHO OTMETUTb NPUMEHEHNE CTAaTU4ECKOro anekrpu4yecrsa B ne4arHoOM gene,
MpU 3NeKTPOCTaTUYECKOM YBINAXKHEHUN N SNEKTPOCTaTU4€CKOM NpoMacriuBaHuu.

8 O6wMe acnekTbl U3MEepeHUin

8.1 O6wWwue nonoxeHus

M3mepeHusi NO3BONSIIOT NOHATb 3MEKTpPOCTaTUYECkne ABMEHUS, NPOaHanu3upoBaTh U BeipaboTaTe pe-
LweHusa npobnem, CnpoekTMpoBaTh M paspaboTaTb CUCTEMbI U YCTPOMCTBA, OCHOBAHHBIE HA 3NEKTPoCTaTuye-
CKMX npoLeccax.

B aTtom pasgene npeacraBneHO OonuCaHWE OCHOBHLIX METOAOB U3MEPEHUSA, KOTOpoe obecnedusatoT
O[JHO3HA4YHOCTb M AOCTATOMHYIO TOMHOCTU Mofy4YaeMbiX AaHHbIX. Hanbonee BaxkHa npaBunbHas UHTEpPnpe-
Tauusa AaHHbIX, M OHA MOXET ObITb NONyYeHa TOMbKO MPW NOHUMAHUU OCHOBHbLIX ABNEHUI U BAMSAHUA HA HUX
NOKanNbHbIX YCNOBUN.

HekoTopble aneKkTpoCTaTM4eCcKkue U3MepeHUss UMEIOT OTHOLLEHNE HENOCPEACTBEHHO K OCHOBHBIM (DU3u-
YECKUM napameTpam, Hanpumep K 3NEKTPUYECKOMY MOrio, 3apsay, NOBEPXHOCTHON U OOBLEMHON NNOTHOCTU
3apsa08B, yAenbHOMY CONPOTUBNEHUIO, EMKOCTH, TOKY U 3Heprun. [ipyrne namepenusa 6onee cneuyduyHbl U
BOCTpeGOBaHbI B METOAMKAX MCNLITAHUS, B KOTOPbIX MOAESNUPYIOTCA NpaKkTU4MEeCcKne cutyauumn, reometpuye-
CKuUe napamMeTpbl n pasmepsl. Takme NpuMepbl CBA3aHbI C 3apsHKaeMOCTbIO, YTEYKOI 3apaaa, ConpoTUBNEHNEM
3a3emMnuTeNs U CNOCOBHOCTBLIO K 9KPAHMPOBAHMIO.

Mpu u3aMepeHnn aNeKTPOCTaTUYECKOTO 3apsiaa 1 nonsi 0co60 BLICOKOW TOYHOCTU He Tpebyercsi. Bo MHO-
rMX Cry4asx AOCTaTOMHO ONpeAenuTb NOpsiAoK 3HAYEHUSI U3MEPAEMON BENUYMHLI. YTO, BaXKHO, Tak Kak 3To
HaAEXHOCTb M YBEPEHHOCTb B TOM, UTO B Npeaenax npuemnemMoii TOMHOCTU caenaHHble HabniogeHus peanb-
Hbl U NpaBunbHbl. ECTb cnyyau, korga BbiCOKasi paspeluaiowas CnoCoGHOCTE U CTabuNbHOCTb MOTYT BbiTh
Heo6xoAuMbI, HanpUMep, NPU OLEHKE CKOPOCTM YTEUYKM 3apsiia C M3ONUPYIOLLEro maTtepuana npu KOpoTKUX
3HaYeHUAX BpeMeHU HabnoAeHUs, Korga NOBEPXHOCTHBIN 3apsa U NOTEHUMan MOryT ObiTb BLICOKUMU, a TEMN
MX U3MEHEHUA OMEHb MEANEHHDIN.

Ectb cnyyau, koraa BbiCOKass YyBCTBUTENBLHOCTb HeobxoauMa, Hanpumep AnA Toro, 4tobbl u3Mme-
PWUTb HU3KWE NOTEHUManbl, KOTOpble MOIYT NPEACTaBUTL PUCKU ANS YYBCTBUTENbHBLIX NONYNPOBOAHUKOBLIX
YCTPOWCTB W ANA TOro, YToObl U3MEPUTHL MOBEPXHOCTHYIO NIIOTHOCTb 3apPSA0B HA OTAENbHbBIX CTOPOHAX TOHKMX
nneHok. EcTb Taloke HEKOTOpbIE Criyvau, KOr4a BbICOKasi TOMHOCTb MOXET ObiTb HeoBxoauma, HanpuMmep Tam,
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re U3MEepSAIOT PasNUUNS MeXay ABYMSt Unu GOMbLUMM YMCIIOM U3MEPEHWIA INIEKTPUYECKOTO MOJIsi, Hanpumep
NpY U3MEPEHNAX B PEXMME PearibHOro BPEMEHN MIIOTHOCTU 3apsiIoB UMM CKOPOCTU YTEUKM 3apsiaa.

MpeacraBneHHble METOAMKN KacaloTCsA, NPEXIE BCEro, NPAaBMILHOCTM METOAa, a He JOCTMXEHUS Bbl-
COKOWi TOYHOCTH. BKNIOYEHHE KAKAOIO M3 NPEACTABNEHHLIX METOOB, MPU3BAHO Pa3bSCHUTL HEKOTOPLIE U3
TPYAHOCTEN WU NO3BONUTL BLIMOSIHEHWE U OAHO3HAYHYIO UHTEPNPETALMIO PEYNLTATOB.

8.2 OnekTpuyeckoe none

8.2.1 O6wume NONOXeHns

N3mepeHnsa anekTpuyeckoro nonsi NpoBOAAT C NPUMEHEHWEM NpuOOPOB ABYX TUMOB: MHAYKLMOHHbIX
[aT4nkoB U AATYMKOB POTOPHOIO TUNA.

Takue npuGopbl NPOCTbl U OTHOCUTENBLHO JELIEBbl, HO UX YYBCTBUTENbLHOCTL U BO3MOXHOCTU NpUMeE-
HEHUSA OrpaHUYeHbl. Y HUX €CTb KOHEYHAst MHEPLMOHHOCTb, U 3TO 03HAYAET, YTO OHU MOTYT UCMONbL30BaTLCA
TOJSIbKO ANst OTHOCUTENBHO KPaTKOCPOUHbIX U3MEPEHUI (EeCATKM CEKYHZ) MOCIE YCTAHOBKU HYMNSA B OKPYXXalo-
e cpeae, B KOTOPO#H OTCYTCTBYET anekTpuyeckoe nose. Mx nokasaHus HETOYHbI NPU U3MEPEHUU B NPUCYT-
CTBMU MOHU3UPOBAHHOIO BO3AyXa.

Jatunku poTOpPHOro TMna Ha3BaHbl TAaK, NOTOMY YTO CHabXEHbI BPALLAOLMMCST 3a3€MIIEHHbIM 3aTBO-
POM, MOAYNMPYIOLLUM NOTOK 3MNEKTPOCTaTUYECKON MHAYKLMKM K BOCNPUHUMAIOLLIEN MOBEPXHOCTHU. [MonyyaemMblii
NMEePEeMEHHBIN CUrHam 3aBUCUT TOMbKO OT MIOLLAAM IKCTMOHMPYEMOW NMOBEPXHOCTU U 3HAYEHUS] EMKOCTM Ha
Bxoge. Mpu 3TOM Nepuoa mMoaynsuum AOIPKEH ObITb KOPOYE BPEMEHU penakcaumm BxoaHou uenu. dasa uys-
CTBUTENBHOMO 3neMeHTa (hOPMUPYET BbLIXOAHOW CUrHarm, COOTBETCTBYIOLLUMI HAMPSXKEHHOCTU U MONSPHOCTU
Habniogaemoro anNeKTPU4ECKOro nons.

B anstepHaTMBHOM YCTPONCTBE NPUMEHSIOT BUOPUPYIOLLMI 9KPaH, MOAYNUPYIOLLMIA NOTOK dNEeKTpocTa-
TUYECKOI MHAYKUMM K BOCNPUHUMAIOLLEN NOBEPXHOCTH.

8.2.2 NpumeHeHue

MamepeHue anekTpuyeckoro nons MOXeT NpeaocTaBuTb MHPOPMALUIO O BENIUYMHE U MOMAPHOCTM NO-
TeHUmMana noBepxHOCTU, MOBEPXHOCTHOW MU 0O BLEMHONM NMOTHOCTM 3apPSiAOB UMK O NOKaNbLHOM MOTeHUMane
U ONpEAENneHHON TOYKEe NPOCTPAHCTBA.

MHAYKUMOHHBIN AaTYMK HENPEPLIBHO pearupyer Ha Habnoaaembie nons. MamepeHHoe none orpaxaer
pesynbTar OTHOCUTENBHO NpeablayLmx HabniaaBLMXCs Nonen U TakuM 06pa3om, BaXKHO, 4TOObI 3TOT Npubop
BHaYyane BKNIOYarncs Unu B Hynesoe NonoxeHne, unu B 06nacrtu, rae none OTCYTCTBYET, @ USMEPEHUSA BbINON-
HANUCb HENOCPEACTBEHHO UMM B Npeaenax 0THOCUTENbHO KOPOTKOTO NPOMEXYTKA BPEMEHU NOCNE nepeycra-
HOBKM Hyns. [oka3aHua garymka poTOpHOro TUNA HE 3aBUCAT OT YCMOBUI €0 BKIIOYEHUSA, NMOCKOSIbKY HYMb
OCTaeTCsi YCTOWYMBBLIM B TEYEHNE BCErO BPEMEHU NPOBEAEHUSA U3MEPEHUN.

BaxHo, 4T0ObI NpnGop Bbin A0MKHLIM 0O6pa30M COeauHEH ¢ 3emnen, U yTobbl cobnioganack ctabunb-
HOCTb YCTAHOBKM Hyms 328 MPOMEXYTKU BPEMEHU, HEOOX0AUMbIE ANSA NPOBEAEHUA u3MepeHui. Cneayet Tak-
»Ke KOHTPONMUpPOBaTEL NPUCYTCTBUE APYrUX 3a3eMIEeHHbIX NOBEPXHOCTEN B 00nacTu NpoBeAEHUsI U3MEPEHUIA.

MoBEpPXHOCTM, OrpaHnYMBalOLLME 3TY 06NACTb, AOMKHBI COAEPKATLCA B UNCTOTE. DTO 0COBEHHO BaXKHO
npu BbICOKOK YyBCTBMTENBHOCTM NPUGOpPOB 1 nNpu pabote B cpeae C HaNUYMEM YacTUL, M30NUPYIOLUMX MaTe-
pvnanos. Takue 4acTuubl NErko CTaHOBATCA 3apPSOXKEHHLIMU, U UX HanNU4YUe MOXET CMECTUTb Hynb npubopa.
Ouunctka Bo3gyxa NOMOraeT NpefoTBPaTUTb HaMMUYME TaKMX Y4acTul, HO 3TO He UCKIoYaeT HeobXxoAUMOCTb
perynapHoi nepeycraHoBKU Hyrs.

HyneBoe nonoxxeHue nokasaHuin npubopa MoOXxeT ObiTb MPOBEPEHO €r0 SKPaHMPOBAHMEM 3a3€MIIEHHOM
MEeTannNn4eckon NNacTUHON.

MHAYKUMOHHBIN AaTYUK UK AATYMK POTOPHOO TUNA CBOMM NMPUCYTCTBUEM UCKAKAET ANEKTPUYECKOE Norne.
Kpome Toro, nokazanua npubopa oTpaxaloT MHTerpanbHoe 3HaueH1e Nons UMM NoTeHuuana B HeonpeaeneHHoNn
obnactu (Touke) npocTpaHcTBa. 3T apdekTbl MOryT ObiTh CYLLIECTBEHHBIMU U 10IKHBI ObITh YYTEHDI.

8.3 MoreHunan

8.3.1 O6wume nonoxeHna

MoteHumnanbl MOryT GbiTh HA 0O6BbEKTAX, HA 3apsXKEHHbIX MOBEPXHOCTSAX UNKM B 06bEMax, Cojie pXKaLLmx
obrnactu pacnpeaeneHus 3apsaaos. [epebie MOryT ObiTb U3MEpPEHbI ANEKTPOCTATUMECKUM BONMLTMETPOM, HO
BCE OHU MOryT 6bITb U3MEpPEHLI NpuGopamMu ANA M3MEPEHUs NMons MNK noteHumana. B nocnegHem crnyyae
AormkHa ObITb 06ecneveHa yctaHOBKa Hynsl, COOTBETCTBYIOLLAS OTCYTCTBUIO BO3AEWCTBUSA MOMSi HA YyBCTBU-
TenbHbIN ceHcop. Mpu Takux U3MEPEHUAX HE JOMKHO NPOUCXOAUTL UCKAXKEHUI HU B pacnpeaeneHusix anek-
TPUYECKUX 3apAA0B, HU B 3HAYEHUSAX NAPAMETPOB 9MEKTPUYECKOTO NOSIS.
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8.3.2 HanpsixeHne Ha NOBEPXHOCTH

Mpu nsmepeHnn aneKkTpocTaTuYECKUM BOMLTMETPOM AaTYMK NPeanoYTUTeNbHO pacnonararb Henocpea-
CTBEHHO Y NMOBEPXHOCTU, Tak YTOObLI HUKAKNE ApYrne CMeXHble 3apsabl He MOMMK Obl BNUATb HA pe3ynbsrart
usMepeHua. [MaBHble OrpaHUYEHNs BOSHUKAIOT B CBA3U C TPYAHOCTbIO NEpPEeKpbITUA GonbLIOro AuanasoHa
3HaYeHWI NOTEHLUMana u pucka BO3HMKHOBEHWUA NPobos, Korga CKOPOCTb U3MEHEHMSI NOTeHLMana npeBsbILaeT
WHEPUMOHHOCTb CYUTbIBAHMA NOKa3aHuii npubopa. MNpenmyLlecTsa: BbICOKas TOMHOCTb U3MEPEHWUIA NOTEHLM-
ana, LUMPOKMI AUana3oH U3MepsemMbIX 3Ha4eHUA U HU3Kaa eMKOCTb U3MepUTensHOro npubopa.

MpuBop Ansa namepeHusi nonsi, COEAUHEHHbI NEePEeMbIYKON C 3eMIen, MOXET MCMNONb30BaTLCA B Ka-
YEeCTBE BOSMLTMETPA U MOXET U3MEPATb MOBEPXHOCTHBIA NOTEHLMan — Aaxe fnpu OYeHb BbICOKUX Hanpshke-
HusAx. PaccrosHue, pasgensiowiee namepuTenbHbli npubop u 00bEKT M3MEPEHNUA JOMKHO ObiTb U3BECTHLIM
W JOCTaTO4YHO BOMbLUM, YTOObI M30exaTb YBENUYEHUA eMKOCTUM U3MEPUTENbHON CUCTEMbI U CHUKEHUA W3-
MepseMoro noteHyuana. Mpu aToM, paccTOsHUE HE AOIMKHO ObiTb CRMULIKOM B0nbLUMM, YTOOLI UCKMIOUNUTD
BMUSAHME APYrUX 3apsiAoB UIU 3a3€MITEHHLIX MOBEPXHOCTEN.

MpenocTopoXKHOCTK:

- ANEeKTPUYECKOE Nore Mexay NOBEPXHOCTbIO UMK TENOM U NPuBOPOM AN U3MEPEHUst nonsi 06bIMHO
HEOAHOPOAHO, a MOBEPXHOCTHBIN NOTEHUMAan Nony4aroT nyTemM yMHOXeHUs Habniogaemoro 3HavyeHusa Hanps-
XEHHOoCTM nona E (B/M) Ha paccTosiHue (M) Mexay npubopomM u 06beKTOM U3MEPEHUST U HA MOMNPAaBOYHbIN KO-
3 PULIMEHT, KOTOPLIN 3aBUCUT OT NPEAYCMOTPEHHOK METOAUKU U3MEPEHUIA. Mpn n3aMepeHnmn nonst y 60nbLUoii
NAOCKOW NPOBOASILLEN NOBEPXHOCTMU SMEKTPUYECKOE Norne 04HOPOAHO U NOMPAaBOYHbIA KOSMDPULMEHT MOXKET
ObITb NONy4YeH Npu rpagympoBke camoro npubopa. Onsi HEKOTOPOro BbiPABHUBAHUA MONsSt gatvyuk npubopa
OONOSTHAKT crneuuarnbHOW NNacTMHOW. 3Ta NNacTuHa MO3BOSIAET TONbKO HE3HAYUTENbHO CKOPPEKTMPOBaTb
HEOAHOPOAHOCTL Nons. MNMpu NepeHOCHbIX UBMEPEHUAX NEerdye UCnonb3oBaTh NpMGop 6e3 NNacTuHbI;

- €CNN NOBEPXHOCTb — HEOOMbLLAA NNOCKOCTb, TO HEOOXOANMO YCTAHOBUTbL OTHOLLEHUS MEXZY SneK-
TPUYECKMM NOMEM, PAaCCTOSHUEM OT Hee A0 JaTyuka U MOoTEeHUUanom. 3T0 MOXKET ObiTb CAENAHO UMK ONbIT-
HbIM NyTEeM, UMM KOMNbIOTEPHBIM MOAENMPOBAHUEM;

- NPY U3Y4EHUU PUCKOB, CBA3AHHbLIX CO CTATUYECKUM INEKTPUHECTBOM, B CIOMXHBLIX paboumMx NpocTpaH-
CTBax crneayeT ¢ NOMOLBI0 Npubopa AnsA U3aMepeHus napameTpoB Norns, Npexae BCEro, MaeHTUUUMpoBaTh
BCE CYLLECTBEHHbIE UCTOYHUKK 3apskeHus. OTAenNbHbIE NOBEPXHOCTHBIE MOTEHLMANbI MOTYT ObITb U3MEPEHDI,
BO3MOXHO, C 9KPaHWUPOBaHWEM APYIMX CMEXHbLIX MCTOMHMKOB NONsA. TakoW NoAxXoA NO3BONAET UCKNIOYUTL Ha-
NOXEHUe Ha 3HAYEHWUA MOTEHLUMAaNOB MOBEPXHOCTU APYrux 6onee 3HaYUTENbHbLIX CMEXHBIX UCTOYHUKOB 3a-
psnoB,;

- BO BPEeMS NPOBEAEHUS U3MEPEHUI NPU Hanuuum NOBEPXHOCTEN U3 AMINEKTPUUYECKMX MaTepuanos
cneayeT yunTblBaTh, YTO TakMe Matepuarnsl Npo3pavHbl ANA ANeKTpuyYeckux nonew. JlokanbHble MecTa pac-
NOSNIOXKEHUA 3apsAA0B MOTYT ObiTb YCTAHOBMEHLI NpuGoOpamu ANA U3MEPEHUS SNEKTPUYECKUX NOnen Npu ux
nepemeLLeHnn oT MecTa K MecTy.

8.3.3 NMoTteHuman B npocTpaHcTBE

JlokanbHbI NOTEHUMAaN NPOCTPaAHCTBA MOXHO U3MEPUTL NPUBOpaMn Ans M3MepeHUs NapameTPoB nek-
TPOCTaTMYECKOro NonA. 3azeMneHHbIN Nnpubop BO3MyLLAET Nofe NOoTEHUMANoB B 3aBUCUMOCTU OT AuameTpa
aartyuka. HanpsbkeHHocTs nons E, (B - M), ceasana ¢ nokansHbIM noteHumanom V, B, u AnaMeTpom aaTtumka
d, M, 1 BbIYUCNAETCA NO popMyne

%
E=f—. ©)

roe f — KOHCTaHTa, NpubnuanTenLHO paBHas 1.

3TN COOTHOLLUEHUA COXPAHAIOTCA NP yAANEeHHOCTN AAaTYMKA HA HECKONLKO €ro AUaMeTpoB OT CMEXHbIX
3a3eMIEHHbIX NOBEPXHOCTEN U KOHCTPYKLMMN.

Heobxoaumo npoBepuTb, YTOOLI NPU BBEAEHUW AATYUKA B ANEKTPOCTAaTUYECKOE Nore He NPOBOLMPOBa-
1N0Cb BO3HUKHOBEHME KOPOHHBIX MW UCKPOBLIX Pa3paaos.

8.4 3apsn

CB0GOAHbIN 3apsia CTAaTUHMECKOTO ANEKTPUHECTBA HA U3AENUN UIIM HA MaTepuarne MOXET ObiTb U3MepeH
MpW NOMELLEHUMN STUX OBLEKTOB B 3aMKHYTYIO NPOBOASALLYIO KAMEPY, U3BECTHYIO KaK LIMIIMHAD UK KNETKA, UNK
kamepa dapages, U MHAYLMPOBAHHLINM Ha Heil 3apag Ha HAPYXXHOW MOBEPXHOCTU U3MEPSIETCA NOCPEACTBOM
SNEKTPOMETPUYECKOTO YCUNUTENS. ANbTEPHATUBHO HAaNpshKeHUE Ha KneTke dapajest, 3aBuUcsLLIEe OT ee eM-
KOCTU, MOXET BbITb M3MEPEHO NPUGOPOM A1t UBMEPEHUA NONSA UIIM UHTETPASILHOTO 3HAYEHUS TOKA HE 3eMIIO.

Mpu paBote C YyBCTBMTENbHLIMU SM1EKTPOMETPUHECKUMU YCTPOMCTBAMM CNEAYET rapaHTUPOBAaTh WX
BbICOKOE BXOOHOE COMPOTUBIIEHWE, YCTPaHeHUe Luyma OT niboro CoeauHUTENLHOMO Kabens u cseaeHue
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K MMHUMYMY BXOAHbIX TOKOB CMeLLeHus. [pu npoBeaeHUn u3mepeHuin ¢ npuMeHeHneM uunuHapa dapages
cneayet no3aboTUTbCS 0 TOM, YTOObI €r0 EMKOCTb MHOTOKPaTrHO NPEeBOCX0ANNa eMKOCTb HadaNeKTPU30BaAHHbIX
00bekToB usMepeHust. Mpu TakoM NPOCTOM NOAX0AE NPefoCTaBNAETCH BO3MOXHOCTb NPOBEAEHUS U3Mepe-
Hus 3apsgoB Ao 1 nKn. MNpu npoBeaeHun uamepeHuii 6onbLIMX 3apsiA0B B MPOMbILLIEHHbIX YCIOBUSAX BaXHO
obecneuntb 6€30NacHOCTb. [ina 3TOr0 MOXET NPUMEHATLCA CNOCO0 U3MepeHus 3apsaaa No BENUYMHE UHTe-
rpanbLHOro 3HaYeHUs TOKa M pacnonoxeHue uunuHapa Papages HENOCPEACTBEHHO Y 3eMMN.

MNpakTuyeckne pekomeHaauum npoBeaAeHUS U3MEPEHUNA:

- yunuHap dapages AOmkeH ObITb JOCTAaTOMHO OONbLUMM, YTOObI MOMAHOCTLIO BMELLATL U OXBaTbIBaTh
BECb 3aPSDKEHHBIN OOBLEKT, Tak UTOObI HU OAMH €r0 YHACTOK MOBEPXHOCTU HE OKA3anCsA CHaPYX;

- NOMMKHO ObITb 06ecneyeHo xopoLlee akpaHMpoBaHue uunuHapa ®apages, sawuuiaoLlee ero ot Bnu-
AHMA NOOLIX 3apAA0B BO BHELLHEN OKPY>KalOLLEN cpeae;

- crneayeT NpeJoTBpaTuTh BNMsSIHME NIODbIX NOKanbHbLIX 3apsA0B B Npouecce usMepeHus 3apsaos. [ns
3TOro, Hanpumep, Tpebyerca 3a3eMmnATb 000PYAOBAHME, KOTAA ONepaTop NoMeLaeT 00bEKTbI U3MEpPeHUus B
uunuHap dapages, u rapaHTUpOBaTh, YTO ONEPATOP TAKKe 3a3EMIEH U YTO €10 0AeXaa HEHANEKTPM3oBaHa
W HEe MOXKET HA3NEKTPU30BATLCA B NPOLIECCE NPOBEAEHUS USMEPEHMUIA;

- creayeT nNpefoTBPAaTUTL YTEUKY 3apsAoB yYepes u3onauuio uunuHapa Papapes, aneKkTpuYecKkux co-
e4WHeHWUI U NPOBOAOB BHELUHUX U3MEPUTENbHbIX CUCTEM;

- CreayeT yaoCTOBEPUTLCSA, UTO U HYMEBbIE NOKa3aHUsl U MOKa3aHWA, Kacalowmecs BeNuYuHb u3Mepst-
eMOro 3apsia, COXpPaHAITCA YCTONYMBO B TEYEHME BPEMEHU, AOCTATOYHOIO ANSA CHATUA NOKa3aHWN u3Mepu-
TenbHbIX NPUBOpPOB.

Be3onacHOCTb AomkHa TaKkke ObiTb 06ecneyeHa u Ha TOT MOMEHT, KOraa 3apsbkeHHbIN uunuiap dapa-
aes 3asemnsietcs. [py 3TOM HE JOMMKHO BO3HMKATb MCKPOBBIX Pa3psifioB, CNOCOGHLIX BbI3BATb 3aXKUraHue.

8.5 MnoTtHocTL 3apsapoB

8.5.1 MMoBepxXHOCTHAsA NMOTHOCTb 3apAAOB

3apsKeHHbIN NUCT U3OMALMOHHOIO MaTtepuana, yaaneHHbli oT nobbix ApYruX 3a3eMmeHHbIX NOBEPX-
HOCTEN, CNY>XUT WUCTOYHWKOM OAHOPOLHOrO OJMHAKOBOrO M HAnpaBnEHHOr0 HOPMAsibHO K MOBEPXHOCTSM
KakOOW CTOPOHBLI NUCTa 3NEeKTPUYECKOro nons, obycrnoBneHHoro anrebpan4eckon CyMMON NOBEPXHOCTHbIX
NNOTHOCTEN 3apsA0B Ha KaXKaoi U3 ero CTOPOH. MNOTHOCTH 3apsAA0B Ha KaXA0N CTOPOHE nucTa MoryT ObiTb
M3MEpPEeHbI, ECNN NUCT PacronoXeH BOnu3n oT 3a3eMNEHHON NOBEPXHOCTU (NMPOTUB 3a3eMIIEHHON MOBEPX-
HOCTU). 3apsa Ha NOBEPXHOCTU, PACNONOXEHHOW NPOTMB 3a3E€MITEHHON NOBEPXHOCTU, HE OKAXKET BIIUSAAHUSA HA
BHELLHEE NOMe y NPOTMBOMONIOXKHOW MOBEPXHOCTU JIMCTa U NIIOTHOCTb 3apsiloB HAa NMOCIIeAHER NOBEPXHOCTU
MOXET ObITb M3MEpeHa, Hanpumep, NPUBOPOM AN N3MEPEHUST HANPSHKEHHOCTU nonsi. Mpu 3ToM ToNLMHA U
OTHOCUTErNbHAasA ANANEKTPUYEecKas NOCTOSAHHAA MaTepuana u TOYHOE pacCTOSIHUE JaryuKka OT MOBEPXHOCTH
JOIMKHBI ObITb U3BECTHBI.

YUto6bl 06ecnevnTb Tpebyemyto TOMHOCTb U3MEpPEHUi 40 5 % AaTuMK U3MEpPUTENBHOrO NpUbopa AOMKEH
ObITb yAaneH oT NOBEPXHOCTW NUCTA Ha pacCTosiHUe He MeHee, Yyem 1,5 anamerpa aaruuka. Pasmep oxpaH-
HOW NNacTWHbI JOJMKEH HE MEHEE YEM B 9 pa3 NpeBbILLATh PACCTOSIHUE, OTAENSIOLLEE AaTUUK OT MOBEPXHOCTU
nucta. Ons obecneyeHns TOYHOCTU n3amepeHun 4o 1 % pasMmep OXpaHHON NNAcTUHbI AOIDKEH HE MEHEe YeM
B 15 pa3 npeBbILaTh PacCTOSAHUE, OTAENALEe AaT4YMK OT MOBEPXHOCTU nUCTa.

Mpu menkomacwTabHbix 06bekTax UCMbITAHKSA TpebyeTcsl NPUMEHSITL JJaTYMKN U PACCTOSIHUS, pasaens-
IOLLME AATYUK U OOBEKT UCMLITAHUA, COPA3MEPHBIE 0GBLEKTY UCTbITAHUSA.

[ns nposeaeHnst U3MepPeHnin Ha ABNXKYLLIMXCA 00bEKTaxX TPEOYIOTCA n3MepUTenbHbIE NPUOOPLI C UHEPLU-
OHHOCTbIO M pa3peLualoLLen cnocobHOCTLIO, 06ecneunBaioLLeli BO3MOXXHOCTU NPOBEAEHUS TaKUX U3MEPEHUIA.

8.5.2 O6beMHas NSIOTHOCTb 3apPaaoB

Ana cdepbl ¢ 04HOPOAHBIM YCPEeAHEHHBIM pacnpeaeneHMeM NIoTHOCTU 3apsiia HanpsHDKEHHOCTb 3nek-
TPUYECKOro MoMs y MOBEPXHOCTU U MaKCUMasbHbIW NOTEHUMan BO3pacraioT Mo NIMHENHOW U KBaapaTUYHOW
3aBMCUMOCTU, COOTBETCTBEHHO. CneaoBarensbHO, Npy OAHOPOAHOM pacnpeaeneHum 3apsaa nnoTHOCTb 3Mek-
TPUYECKOro 3apsaa B 00beMe MOXHO ONpeAensiTb N0 HANPSHPKEHHOCTU ANEKTPUYECKOro NoNs y NOBEPXHOCTU
UM N0 MaKCUManbHOMY MOTEHLMAany B kamepe npocToi hopmbl.

Ana kamep cnoxHon opMbl MOXHO NPUMEHATL KOMMBLIOTEPHOE MOAENUPOBAHME, YTOObLI YCTAHOBUTL
rPaHUYHbIE 3HAYEHUA HaNPSHKEHHOCTU NEKTPUYECKMX MONEl n pacnpeaeneHme noteHumana B oobeme.

Kamepa MOXeT ObiTb MW NOMHOCTBLIO HAMOSHAEMbIM COCYZIOM, COAEPXALUMM 3apsi, Unu HeboMbLUMM
npoaysaembiM NPOOHMKOM MOKanbHbIX 06pa3syos atmoccepbl.  Heobxoaum ausaiiH npobGHUKA, ypaBHOBE-
LUMBAIOLLMI XOpOLLIEee NPOXOXAEHNUE BO3AyXa C IKPAHMPOBaHUEM STIEKTPUYECKOTO MONsl, BO3AENCTBYIOLLETO Ha
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Hapy>Hble NOBEPXHOCTM NPOBOHMKA M cO3aaBaemMoro 3apsaaamu B 6onbliom cocyae. SM@PEKTUBHOCTb Kpa-
HUPOBAHMUA NPOGHMKA MOXHO MCNbITaTb, CHUMAsA NOKa3aHMSA B OTCYTCTBMM 3apada BO BHELUHEN cpeje, HO
yBenuuuBasa NOTeHUuan Ao BbICOKUX 3Ha4YeHWii. Bo3aencrBue BHELLHMX NOMen MOXET ObITb 4OBOMbHO CyLLEe-
CTBEHHbIM, €CNN NPOGHUK MOMELLEH B LEHTPAanbHYIO 4acTb KPYNHOMAaCLUTAOHOrO pacnpeaeneHHoro 3apsaaa,
rae nokanbHbIA NOTEHUMan MOXET A4OCTUraTb HECKOMbKUX AE€CATKOB KUIIOBOSILT.

8.6 CtekaHue 3apsga

YTeuka sapsga ¢ marepvanos — pakTop orpaHuyeHust anekTpocratuyeckux aydpekros. CrnegosaTenb-
HO CKOPOCTb CMOHTaHHOM YTEYKU 3apsga — BaxHbI napameTp. CBONCTBA, CBSA3AHHbIE C YTEUKOW 3apsiaoBs,
XapakTepu3yoTca BpEMEHEM YTeYKku 3apsaa.

TpaanuMOHHO 3MeKTPONPOBOAHOCTb MaTepuanos U, crieioBaTenbHO, UX CNOCOBHOCTL obecnevmBarb
yTEeuKY 3apsi0B OLEHWBAETCA AaHHbIMU U3MEPEHUS 0OBEMHOIO UMM NOBEPXHOCTHOTO YAEMbLHOFO CONPOTUBAE-
HWA. OTO MOXET ObIThb YAOBNETBOPUTENLHON XapaKTEPUCTUKON ANA rOMOreHHbIX MaTepuanos. K coxaneHuio,
MHOTMe Matepuvarnbl He SBMSIOTCA FOMOrEHHbIMU, U Y MHOTMX NPOSABASETCA 3aBUCMMOCTb YAESNbHOIO0 Conpo-
TUBIMEHUSI OT HaNpPaBMeHUA NPUINOXEHHOTO HaNpPsHkKeHMsA. Tak Kak 9NeKTPoCTaTuyeckue 3apsabl BOZHUKAIOT
Ha MOBEPXHOCTSX MPU KOHTAKTE MIW MPU TPEHUK, NYULLMIA CNOCOO OLLEHUTL CBOWCTBA MaTEPUAnoB COXPaHATbL
3apsiabl COCTOWT B HAHECEHWUU 3apaga Ha Matepuan u nocneayoLemM HabnoageHnn 3a CKOPOCTbIO €r0 YTEUKH.

3apsaguTb MaTepuan TPEHUEM OYEHb NPOCTO. B 9TOM U COCTOMT O4€Hb AOCTYMHLIA U NPAKTUYHBLIA CNO-
€06 3apsKeHna NOBEpPXHOCTEN TBEPAbIX MaTEpPHUanos. TOT METOA 0bnagaeT u TeM NPEeUMyLLECTBOM, 4TO NPU
3TOM BOCNPOU3BOAATCA peanbHble ycnosusa. OgHako, 3apsbkeHue AaHHbIM CNOCOBOM MOXET 0Ka3aTbCsa Noxo
BOCMNPOW3BOAUMBIM. MMOPOLLKKM, rpaHyrbl U XN0MNbsA Matepuana MoryT ObITb NErko 3apskeHbl Npu MOAENUPOBa-
HWW pearnbHbIX YCIIOBUIA OCXKAEHUA UMW TPAHCNOPTMPOBAHUSA NOTOKOM.

KOpOHHBIN BbICOKOBOSIBTHBIN paspsg 4acTo MPUMEHSIIOT ANA 3apsbkeHUst MaTepuanosB Unm noBepxHO-
cTeil. OTO NPOCTON M YHUBEPCANbHbLIN ¢nocob 3apshkeHusi. Meroa npumeHum npu oGpalleHun ¢ TBepabIMK
NOBEPXHOCTAMM, MOPOLLKAMU UNW TPaHYNaMN U XXULKOCTAMM.

MpoBogsAwme U paccemsarone matepuansl Unm 06bEKTbI C yAESbHLIM CONPOTUBNEHUEM NPUONU3N-
TenbHO paBHbIM MeHee 10! Om, MoryT 3apsxaTbca MO MHAYKLMW UAN NPU NPSIMOM KOHTaKTe CBA3bIO C UC-
TOYHUKOM BbICOKOTO HamnpsiXeHus.

OO6bIYHbIN MEeTOA HABNIOAEHUS yTeYkn 3apsA0B OCHOBAH HA NPMMEHEHUM Npubopa AnA u3MepeHus Ha-
NPSH>KEHHOCTU NONA Y MOBEPXHOCTU U CHATUSA XapaKTEPUCTUKN €ro yObiBaHUA.

[ns oueHKN yTeykn ¢ MaTepmarnoB Uu NOBEPXHOCTEl 0GbLEKTOB NPUMEHSIIOT METANUYECKYIO MITACTUHY,
KOHTaKTUPYHIOLLYIO C MOBEPXHOCTbIO, U U3BMEPSET XapakTePUCTUKY yObIBAHUSI HA HEW HANPSKEHUS.

CKOpPOCTb YTEUKM 3apsifoB ANsi MHOTMX M3OMSAUMOHHBLIX MaTtepuarnoB B OOMbLUOW CTENEHU 3aBUCUT OT
NNOTHOCTU 3apsA0B — YEM BbILLE NIIOTHOCTb 3apsAA0B, TEM ObICTPEE NPOUCXOAUT X yTeuka. OueHb ObicTpas
B HayanbHbIN NEPUOA CKOPOCTb YTEUKU 3apsA0B MOXET 3aTeM CyLLeCTBEHHO 3aMeansaTbCs, MOCKOMNbKY NAoT-
HOCTb 3apsiioB YMeHbLUaeTcs. MoaToMy nyyLumnii cnoco6 MHTEPNPETUPOBATL CKOPOCTb YTEUYKU — CPABHEHUE
C U3BECTHbLIM MaTepuarnom.

YTo kacaetcsa konu4yecTBa 3apsga, OCTaloLLErocs HanmpuMep Ha Cbinydyem Martepuane npu ero xpa-
HEHUK, TO Takasa xapakTepucTuka oCobeHHO BaxkHa. B AMHamMmnueckux npoueccax anekTpusauuu, Takux Kak
NMHEBMOTPAHCNOPT Marepuana, BaXkHbli pakTop — YUCTOTA U30STMPYIOLLMX NOBEPXHOCTEN, KOHTAKTUPYIOLLIMX
C NPOJYKTOM.

MpeanbHo, NO3TOMY, ONPEAENUTL YCIOBUS YTEUKU NO MOBEPXHOCTU U Yepe3 00bem. KOHTaKT ¢ dnaH-
LamMu CrnocoBCTBYET NPEUMYLLECTBEHHON YTEUYKE NO MOBEPXHOCTU, B TO BPEMS KaK KOHTAKT C METANNUYECKOM
OMOPHOMN NIAaCTUHOW — yTeuke Yepes obbem. [Ana marepuanos, NPUMEHSAEMbIX B MOHTaXe, KOHEYHO, He06Xo-
AMMO HabnoAaTh YTeUKy 3apsA0B B YCNOBUAX CYLLECTBYIOLLMX 3a3EMITEHHLIX Y3ITOB YCTAHOBKM.

Heobxoaumo MUHUMU3NMPOBaTL OBpaLleHUe C MaTepuanamm, BHOCsSLLEe Niobble M3MEHEHNs B CBOWCTBA
UX NOBEPXHOCTEN. MOPOLLUKM AOMKHLI ObITb NOMELLEHbLI B MOAXOAALLMIA KOHTENHED.

8.7 ConpoTuBreHne n yaenbHoOe CONpPOTUBIIEHUE

3nekTpuyeckoe conpoTmereHne — OU3nM4eckuin napameTp ¢ HaMboNbLUMM AUanasoHOM, OXBAaTbIBalO-
LLMM 3Ha4YeHUs1, OTrMyaroLmecs Cebille, Yem npubnmanTensHo Ha 30 AeCATUYHbLIX NOPAAKOB, OT METaNMNoB A0
NOYTU COBEPLLEHHBIX U30MATOPOB. CONPOTUBNEHWE U YAEMBHOE CONPOTUBIEHNE U TBEPAbLIX 0OBEKTOB U XUAKO-
CTEN N3MepAnnUChb B TEYEHUE MHOTUX NET. B nuTepatype u B cTaHgapTax onucaHo 60mMbLUOe KONUYECTBO METO-
[0B usmeperns. O4eBUaHO, YTO HUKAKOW €AWHCTBEHHbII METOA HE MPUMEHUM MO LIENOMY AManasoHy 3HaYeHus
U3MepsieMbIX BENUYMH, HO B 06NacTu anekTpocTaTuki 6yayT, BEPOATHO, 4OCTATOUHLI B BONBLUMHCTBE Cly4YaeB
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METOABI, NP KOTOPbIX 0BpaseL, NPOCTO NOMELLAIOT MeXAY Napoli anekTpoaoB U U3MEPSIHOT TOK NPU 3a4aHHOM
HanpskeHun. CONpoTUBIIEHNE MOBEPXHOCTM OZHOTO U TOTO K& CaMoro matepuana MOXET 3HaYMTEMNLHO OT-
nmyarbcs n3-3a abcopbuum 3arpasHeHnin, 0cobeHHO Boabl. MO3TOMY SICHO, YTO ANs U3MEPEHUI NoTpebytoTes
pasHble CUCTEMbI SMEKTPOAOB, HO MPUHLMM U3MEPEHUI OCTAETCA OOHUM U TEM XKE.

Ons matepuanos ¢ XOPOLUMMU M3ONALUUOHHBLIMU CBOWCTBAMU MPU MOCTOSSHHOM SMNEKTPUYECKOM Mone
HabniogaeTca HenpepbIBHOE YMEHbLUEHWE TOKA (MW YBENUYEHME COnpoTMBNeHuUs). Kpome Toro, Ans sTux ma-
TepuanoB TOK MOXET YBENMYMBATLCA HENMMHENHO MO MEPE YBESIMYEeHUsl HanpskeHUA. OTU akTopbl AenatoT
KOHLIENLMIO yAEIbHOro COMNPOTMBIIEHUS HECOBEPLLEHHON U 3aTPYAHSAIOT MHTEPNPETALMIO 9KCNEPUMEHTANbHBIX
HabniogeHui. ObLwas npakTuka COCTOUT B TOM, YTO ANS TakMX Marepuanos C BbICOKUMU U3ONALMOHHLIMU
CBOWCTBaMM YCTaHaBNMBAEMOE 3HAYeHWe COMPOTUBMEHUS PErMCTPUPYETCS NOCHe NpPeayCMOTPEHHON Bbl-
AEPXKKKM, nocne onpeaeneHHoro BpeMeH!.

B npakTuke nHoraa TpebGyeTcs NnpoBeaeHne U3MepeHnii CONPoTUBIIEHUS OT NOBEPXHOCTU CMOHTUPOBAH-
HOWi KOHCTPYKLMK 10 3a3eMIUTENs 34aHNs UK CONPOTUBREHUN 3aLmTHOW 0ByBu. B Takux cnyyasx aencreyet
NPUHLMM, B COOTBETCTBUM C KOTOPLIM CUCTEMA SNEKTPOAOB AOMKHA, N0 BO3MOXXHOCTHU, TOYHEE COOTBETCTBO-
BaTb peanbHbIM YyCMOBUAM.

BaxHO, 4TOObI XOPOLLMI KOHTAKT Obin yCTAaHOBMNEH MeXAY anekTpogamu u 06pasuom. MoatoMy 4acTo npu-
MEHSIIOT MATKME SMEKTPUYECKM NpOBOASALLME MaTepuarnbl UNU METaNNMYeckylo onbly B COMETAHUMU C MATKUM
marepuanom. ns XKuakocTei u NOpoLLKoB TpebyloTca cneunanbHble u3MmepuTenbHbie sueiku. B Tex cnyvasx,
Korga ConpoTUBIEHWE NPOAYKTa TOFO e NopsakKa, YTo U CONPOTUBIEHUE U3ONMUPYIOLLMX AeTanei usMepuTensb-
HOWt Aveiku, TPeBYIOTCS OXPaHHbIe ANEeKTPOALI, OTCeKaloWwme napasuTHble TOKU. Mpy 3anonHeHMn sMepuTen.-
HOI iveiku nopoLkaMmn TpebyeTcs, YToObI NPUMEHSNCA MeToa, 06eCNeYMBAIOLLMIA €r0 BICOKYIO MAOTHOCTD.

8.8 Cnoco6GHOCTL HaKanNIMBaHUA 3apaga

Yacto Heobx0aMMO U3MEPUTb 3apsHKaeMOoCTb, YTOObI OLIEHUTb TOKW, KOTOPbIE MOTYT BO3HUKHYTL NpU
nposegeHun onepauuii unu npu obpalieHun ¢ onpeaeneHHbIMM NPoaykTamu. B HeKOTOpbIX cryyasx, Yem
Gonblue 3aTpavyeHHas pabora, TeM Gonblwe 3apaa. Hanpumep, npu pasmone 3apsa GonbLue, YeM NpU Npo-
CeuBaHWn NOpPOLLKA, NPMU NPOKaYKe XMAKOCTU Yepe3 hunbTp 3apag 6onblue, Yem npu NaMMHapHOM TeYEHUN.
Opyrue 4acTo BCTpevaloLmecs cryyau nekTpusauun: TpeHue matepuana, TpaHCnopT Mo JIEHTOYHbIM TPaHC-
noprepam, NHEBMOTPAHCNOPT, TPYOONPOBOAHLIA TPAHCNOPT XMAKOCTEH, XOXKAEHUE NIOAEN NO U30ANPYIOLLUM
NOKPLITUAM norna.

3apsa, o6pasyloLminca Ha onpeaeneHHOM KOMMNOHEHTE, MOXKET ObiTb U3MEPEH HENOCPEACTBEHHO C NPU-
MeHeHueM uunuHapa dapages unu KOCBEHHO N0 AaHHLIM U3MEPEHUI NMoNen NOTeHUMana unmu HanpsXKeHHo-
CTH, COOTBETCTBYIOLLMX 3TOMY 3apsay. M3-3a paBeHCTBa 3apsii0B HA UCTILITYEMON NOBEPXHOCTU U HA TPYLLEM-
€A Matepuarne, eCTb BO3MOXHOCTb BbIOOPA, KAKOW U3 HUX U3MEPSTL.

Mpu nsmepeHnsax JOMKHbI MCMOMNb30BaTLCA HOBbIE Marepuarnbl, YTOOblI UCKNIOHANUCL UCKaXKEHUS, Bbl-
3BaHHbIE 3arpA3HeHnemMm.

PasgeneHue 3apagoB MOXET CONPOBOXAATLCA UX yTeYKkon. Mexay pasaensiowmmMncs Tenamm NPponcxo-
OAT paspagbl. NamepeHHbin 3apsg — pesynetar 6anaHca npoLecCoB INEKTpusaumm n paspsxeHus. Cnegosa-
TenbHO, 3apsaa AOMKeH ObITb U3MEPEH HEMOCPEACTBEHHO cpa3y nocne ero obpaszoBaHusa. Hanpumep, Teky4une
UCNbITyEMblE NPOAYKTbI AOMXHbI Cpasy nocrynatb B uunuHap $apages namepuTenbHON CUCTEMBI.

BHellHue anekTpuveckue nomns MOryT BMMSATbL HA NPOLECC pasfieneHus 3apsaaoB, Tak YTO U3MepeHus
AOJDKHbI BbIMOJTHATLCA B YCITOBUSAX 9KPAHUPOBAHUA OT BHELLHUX nonen.

8.9 Tok

EcTb HECKOnbKO obnacTei, B KOTOPbIX B 9SIEKTPOCTaTUKEe YMECTHbI 3MepeHnus Toka. O4YeHb ManeHb-
KMe TOKW, MEHbLLIE HECKOSbKMX HA, 0ByCroBMneHbl 9NeKTPONPOBOAHOCTLIO U30MATOPOB. TOKKU Gonee BbICOKUX
3HauyeHui, Nnopsaka MUKpoamnep, BO3HMKAIOT B MOTOKAX, a TOKU, U3MepsieMble B aMnepax, B paspsagax cratu-
YeCcKoro anekTpuyecTsa. KOMMEpYECKH AOCTYMHbIE SNEKTPOMETPbI 0BecneunBaoT BOSMOXHOCTb U3MEPEHUS
TOKa B MEPBbIX ABYX Clyyasix, a ansTePHaTUBHLIA METOA M3MEPEHUS TOKA MO MOTEHUMany 3apsxaloLlerocs
KOHZEeHcaTopa M3BECTHO eMKOCTM MPUEMITEM BO BCEX TPEX Crlyyasix. YTo KacaeTcsi TOKOB MCKPOBbLIX Pa3psa0s,
TO BaXKHO, 4TOObI BECb 3apsia NPOLLEN YEPES LUYHT C MaribiM COnNpoTuBIieHneM. BaxHo Takxke, 4Tobbl nageHmne
HaNPSHKEHMSI HA LUYHTE BbiNO HECOU3MEPKUMO MArO B CPABHEHWUM C HAMPSHXKEHWEM WUCTOYHMKA. PeakTMBHBbII
MMMNEeAaHC LUYHTa AOMMKEH ObITb HE3HAUYMTENBHBIM MO CPABHEHUIO C €M0 aKTUBHLIM COMPOTUBNEHUEM, YTOGHI
nageHWe HanpsbKeHUs Ha LWyHTe ObINo TOYHOW MEpPOil NPOTEKAloWero No Hemy Toka. MHEPUMOHHOCTL M3-
MEPUTESIbHOM CUCTEMBI 40MKHA ObiTb MHOTO MEHbLUE MUHMMAILHOW AMNUTENBHOCTM paspsiaa, NOASeXaLlero
uamepenuio. Mpu paspsigax ¢ NPOBOAALLMX TEN UHEPLMOHHOCTL NPUGOPOB AOMKHA BbITb 1 HC NN MEHEE.
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Heobxoaumo, 4tobbl MakCuMarnbHble 3Ha4EHNUA HaNPSHXKEHNSA HA USMEPUTENBHON CUCTEME M NPUMEHS-
eMble CPEACTBA ee 3a3eMIeHus, NPUMEHSIEMbIE BO B3PLIBOOMACHOW Cpeae, He NpMBoAMNK Obl K BOSHUKHOBE-
HUIO UCKPOBbLIX pa3psaoB.

OnTuManbHbIi cnocob obecnevnTb HU3KYI0 UHAYKTUBHOCTb COCTOMT B TOM, YTOObI cchopMUpoOBaTh, Ha-
npuMep LWYHTUpYoLee BxogHoe conpotuenernme 8 1 OM u3 10 napannenbHbiX CONPOTUBEHUNA, KaXaoe no
10 OM. UT0ObI AOCTUYL HU3KOTO PEAKTUBHOIO MMNEAaHca LWyHTa Ans YactoT Ao 1 'y, noneseH noBEpXHOCT-
Hblii MOHTaX pe3ncTopoB. Npu npuMeHeHUn kabens ¢ CO6CTBEHHBIM BOMHOBLIM conpoTueneHnem 50 Om ans
coeaguHeHnsa aatuuka ¢ npubopom cneayer CoOMocTM YyCnoBue, Npu KOTOPOM BXOAHOE W BbIXOLHOE CONpo-
TuBneHus kabens 6binu bl paBHbl 50 Om. Bonblue TpeboBaHMA NPEAbABMAIOTCA K KAYECTBY 3a3€MIEHUA U
9KPaAHMPOBAHUA U3-38 HEOOXOAUMOCTU UCKITIOYUTb UCKAXKEHUSA pe3yNnbTaToB U3MEPEHUS, B CBA3M C NEPExXoa-
HbIMK npoueccamu. Mone3Ho NPOBEPUTb, HE BO3ZHMKALIOT N CUrHamMbI B Cryyae paspsiga HenocpeaCTBEHHO Ha
3a3€MMEHHYI0 NOBEPXHOCTb, & HE HA NPOBHUK (Ha AATYMK).

8.10 DHeprusa eMKOCTHbIX pa3paaos

OnpegeneHvne 3Hepruun, peannu3oBaHHON B pa3psaie, BaXKHO ANA OLEHKM BO3MOXHOCTU NOBPEXAEHUS
YYBCTBUTENbHbBIX YCTPOWCTB U MHULIMMPOBAHUS CMECEN C BO3AYXOM FOpIOYMX BELECTB M MaTepuanos. B Ha-
cTosILLEe BPEMSA HET 0OLLENPUHATOrO METOAA, ANs NPAMOro U3MepeHusi 3To dHeprum. Cambliii 06Lmii cnocob
OMpPEeAEnuTb SHEPTUIO, 3aMaCEHHYI0 3apsXKeHHbIM 0OBEKTOM, MYTEM U3MEPEHUS HANPsDKeHUs, V, u eMkocTu,
C, v pacueTa sHeprun no copmyne 0,5 CV2. BoaaelicTBue paspsiaa NPUHATO OLIEHUBATbL NO SHEPrUN TaKoro
KOHZeHcaTopa, 3anaceHHoi nepes paspaaoM. MeToa UcnelTaHUA BO3AEHCTBMA TaKOro paspaaa Ha SneKTPoH-
Hoe obopynosaHue npuseaeH B FOCT 30804.4.2. MeTtoa onpeaeneHna MUHUMAanNbHOW 3HEPTUKN 3aXUTraHnA
MNbINEBO3AYLUHbIX CMeCei npuseaeH B [5].

8.11 BHeprua 3axuraHus

8.11.1 O6wmne nonoxeHus

OHeprus, Tpebylowancs ANS 3aXuraHus ra3os UM NbIIEBO3AYLUHbLIX CMECeN, CHUXKAETCA NPW BKIIO-
YEHUM CONPOTUBMEHUSA NN MHAYKTUBHOCTW B LieNb pa3psaa €MKOCTH, YBENUUUBAIOLWEN ANUTENBbHOCTL pas-
psga. OBbIMHO UCNLITAHUS NPOBOAAT 0e3 BKIMIOYEHUS AONOSIHUTENbLHLIX UHAYKTUBHOCTEN B LieNb paspsaga.
MuHumanbHyo aHepruto 3axuradua (M33) cmecer ra3oB Unu nbinen ¢ BO3AyXOM HaXOAAT NyTeM NpoBeAeHUA
Cepumn UCMbITAHWIA, B X0A€ KOTOPbLIX MOCReA0BaTeNbHO, NOKAa HE NPEKPaTATCS 3aKUTaHUS,, CHUKAIOT SHEPIUIO,
3anaceHHylo B KOHAEHcaTope nepes paspsaoM, BO3AEACTBYIOLEM HA CMECh. [10pOLIOK MMNYNbCOM CXaTo-
ro BO34yxa PacceuBaloT B NPOMEXYTKE MEXAY dNeKTPoAaMM, MEXAy KOTOPbIMU C 3a4€PXKKON B HECKOMNbKO
MUNIIMCEKYHA 06pasyeTca UCKPOBOW paspsa. [nsa nonyyeHus UTOroBOro pesynbsrara Kaxabli pas Tpebyetca
MHOrOKpaTHOe NOBTOpeHMe GonbLIoro konuyecTsa onepaumii. Meroa onpeaeneHns MUHUMAanbLHON dHepruu
3a)KuraHus nNbleBo3ayLUHbIX CMeCei npuBeaeH B [5].

OnTuManbHbIA METOA OLEHKW 3axkuraloLien CnocobGHOCTU pa3psoB C 3apshKEHHbIX NMOBEPXHOCTEN Co-
cTouT B 06ecneyeHnn paspsaaos Ha 3a3emMreHHbli chepudeckuil aNeKTpo, PacronoXeHHbIH B rny6uHe oT-
KPbITOrO CTakaHa U3 M30nNuUpYIoLLEero Mmarepuana, 3anofiHEHHOTO CMEChbIO M3BECTHOIO COCTaBa FrOpIOYEro rasa ¢
BO34YyXOM. [laHHO€ YCTPONCTBO Ha3bIBAETCH «30HA 3aXUraHusiy. GakT 3aXKMraHus CMeCH, B KOTOPYHO NOTPyXeH
3MEeKTPOA, CIYXMT NPAMbIM NOKa3aTenem 3axuraoLeit CnocobHOCTU uccneayembix paspsigoB CTaTUHECKOro
aneKTpMYecTBa. 3axuralowas cnocobHOCTb paspsiia Tem Gonblue, Yem BorblUe S3HeprUs 3aXKMraHUsA CMecH,
KoTopas crnocoBHa 3aropatbCs OT €ro BO3AenCcTBUs. B 0AMHAKOBbIX YCINOBUSIX UCTIbITAHWA 3aXMraloLasn cno-
COOHOCTb pa3pafoB € OTPULATENLHO 3apSHKEHHON MOBEPXHOCTH GOMbLUe, YEM C MOBEPXHOCTU, 3apPSHKEHHON
NONOXUTENbLHO. PaKT NOABNEHUA 3AKUFAHUA NMPU NPOBEAEHUN UCTILITAHUSA CBUAETENLCTBYET O pPeanbHOCTU
pucka 3axuraHus. 3axuraHue ctaTucTU4ecKuin npouecc u Tpebyercs GonbLuoe KONUYECTBO UCNLITAHUN, B
KOTOPbIX 3a)KUraHWe OTCYTCTBYET, YTOObI YTBEPXKAATb, YTO PUCK 3aXKUraHUA Marn.

HanpsbkeHue cneayet uaMepsaTb 40 M nocne paspsaga, T. K. SHepruss MoxeT ObiTb uspacxogosaHa He
NOJHOCTbIO.

3 hekTMBHOCTL BO3AENCTBUA UCKPOBbLIX Pa3psifloB CTAaTUUECKOTO ANEKTPUYECTBA MOXET CUIbHO U3Me-
HATBLCA C YBENUYEHNEM NEPUOAUMHOCTU U ANUTENLHOCTU. POCT NepMOANYHOCTU UCKPOBLIX Pa3pAAoB Mexay
MEeTanIMYeckumMu NPOBOAHUKAMKU B BO3Jyxe TOUHee HabniogaeTcs npu Gonee HU3KUX HANPSHXKEHUAX, a Npu
cOnxeHun anekTpoaos ewe 6onee TouHee, YeM B CTabWUMbHLIX pa3psiiHbIX NPOMEXYTKaxX. B NpUHATLIX B
MO3K ucnbiTaHUsX NPUMEHSIIOT KaK UCKPOBbIE pa3psiibl NPU CONMMWKEHUU 3NEKTPOAOB B LENSX, YyBCTBUTENb-
HbIX K X BO3A€ACTBUIO, TaK U KOHTAKTUPYIOLLME 3MeKTPOAbl, MPpUMeHsieMble Npy (hOPMUPOBAHMU 30HbI TOKA
3a/1aHHOI (hopMbl. KpaTkoBpEMEHHbIE 3HaUEHUS TOKA AO0MKHbI ObITh OONbLIE NPY HENOCPEACTBEHHOM KOHTaK-
Te W, cneaoBartenbHO, A0MKHBI 06ecneunBaTh BONbLLYIO XXECTKOCTb UCTIbITAHUSA YCTPOWCTBA.
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Yro6bl 06ecneynTb HaAEKHOCTL PE3ynbTaToB ONPEAEneHNns 3Heprum 3axxuranus, Tpebyerca npeasapu-
TESIbHO XOPOLLO CMeLLaTb KOMMNOHEHTbI U 06ECNEYUTE CTPOro OnpeAeneHHbIH KOMNOHEHTHbIN COCTaB raso- nu
MNbINIEBO3AYLLUHOW CMECW B paspsaHOM MCKPOBOM MPOMEXYTKE. PaspsAaHbIi MCKPOBOW MPOMEXYTOK AOSMKEH
NPEeBbILLATL KPUTUHECKOE 3HAYEHUE, NMPU KOTOPOM SNEKTPOAbLI CNOCOOHbI 0Ka3blBaTb OXNaXgaioLlee BAUsAHNe
Ha obpasyoLleecs A4p0 nnaMeHu. PaspsaHas Lenb M €e KOMMOHEHTbl AOMKHbI 00ecneynBaTtb eMKOCTHOM
xapakrtep paspsaa. OnTumumsanms Toka U NOCTOAHHON BPEMEHU pa3psiiHOM Lienu ANnsi pa3paaos, 3aXuraoLwwmx
MblNeBo3ayLUHbIE CMECH, JOMKHbI BbIMOSHATLCA C YYETOM OnbITa.

Koraa npumeHsieTca 30HA4 3axuraHus, Heobxoanuma xopoluas obLas BeHTUnAums, 4tobsl nsdexartb cko-
nneHuns 6onbLIoro o6bema B3pbIBOONACHOK CMECH 1 B Criy4ae 3aXxaraHusi pucka KpynHomMacLwtabHoro B3pbiea.

8.11.2 OkBMBaneHTHas 3Heprus

3axMraemocCTb roproyMx BELLEeCTB U Marepuanos OT paspsioB CTaTMYECKOrO 3MeKTpu4ecTBa xapakre-
pU3yOT MUHMMArbHON 3HEPruen 3axmraHus. MNNOTHOCTb MOLUHOCTM paspsaga CTaTUYecKoro JfieKTpudyecTsa
TaKKe BaXKHA ANA XapakTepPUCTUKU BEPOATHOCTU 32KUIaHUA pPaspsiioM CTaruveckoro anekTpuyectea. lMpu
3TOM, 32 UCKITIOYEHMEM BbILLE PACCMOTPEHHOIO Crydasl NoyydeHUsi UCKPOBbLIX pa3psiioB, B OCHOBHOM, Onpe-
JEenuTb MOJSHYO SHEPIUIO pa3psga CTaTMYeCcKoro anekTpuyecTea Henerko. MHOro nerye onpeaenutb, CKOMNbKO
3HEeprum 3aTpaymBaeTcs Ha 3axuranue. Mo 3ToN NpPUUMHE, UCKPOBOI Pa3psaa UCMONb3YETCA, YTOObI U3MEpUTh
JHEPIUIO 3aXKUTaHUsA, TaK Kak Takon paspsag 06ecnedumBaeT BbICOKYIO NIIOTHOCTb SHEPTUM BO BPEMEHU U B NMPO-
CTPaHCTBE W NO3BONAET ONPeAenuTh 3aTpavyeHHyIo aHepruio. Mpu Apyrmx HEMCKPOBLIX pa3paaax CTaTuyecko-
ro 3aMeKkTPu4YecTBa, 3KBUBANEHTHAA dHeprusa onpeaensetcsa kak X [hkoynen, Korga paspsaj 3axuraer CMecb
C MUHUMAanbHON 3Hepruen saxumraHusa X [bkoynen. Tak SKBUBANEHTHAsA dHEPrusi 9KCNEPUMEHTaANbHO onpe-
JerneHa no aHeprum 3axwmraHus. 310 yaoOHO Npu aHanuse pucka 3axuranus. byaem cuurtartb, 4TO 3Heprus
paspaga (HeuckpoBOro) COOTBETCTBYET 3TOM SKBUBANEHTHOM dHEPrun. Tak Ha3biBaemas apdpekTusHasa aHep-
rMsi ONpeaensieMoro 3NeKTpoCTaTMYeckoro paspsazaa onpeaensaercsi o akTy 3aXUraHus CMecu ¢ U3BECTHON
MWUHUMANbHON SHEPrUeNn 3aKUraHUsA U NPUHUMAETCA PABHOW MUHMMATSILHON SHEPTUU 3AKUTAaHMA 3TON CMECU.

8.12 NepeHoc 3apsapa npu 3CP

8.12.1 O6wme NnonoxeHma

BHUMAHME! He npoBoanTb U3MepeHus nepeHoca 3apsaa B UMnynbcax paspsaoB BO B3pbIBOONACHOM
cpege.

Mpu MoBbix paspagax CTaTUYECKOro ANEKTPUHECTBA MOXHO NMPOBOAUTL U3MEPEHUA 3apsAA0B B €AUHUY-
HbIX MMMynbcax Toka. MNpoBeaeHUe Takux U3MEPEHUIn NO3BONSAET ONPeAensTh 3aXUraloLLyl0 CnocoBHOCTb
paspsaoB CTaTUYeckoro anekrTpuyectsa. MokasaHo, YTO BEPOATHOCTb 3AXMIAHUA ropioYen cpeabl paspaaom
CTaTUYECKOro 3neKTpuyecTBa MOXeT ObiThb CBA3aHA C 3apsAOM B MMMYNbCE paspsaHOro Toka. Cneayer ot-
METUTb, YTO COOTHOLLEHWUE MEXAY 3apPSAO0M B UMNYNbCE U BEPOSITHOCTBIO 3AKUraHWUS MOTYT ObITb OrPaHUYEHbI
cneunduKoit matepmanos, ¢ KOTOPbIX BO3HMKAIOT pa3psaabl U NPUMEHSIEMON METOAUKOW u3MepeHnin. Mpuun-
Ha 3TOro COCTOMT B TOM, YTO paspsabl OTAMYAIOTCA NO NPOCTPAHCTBEHHOMY M BPEMEHHOMY pacnpeaeneHuio
3Hepruu. Hanpumep, npu oANHAKOBOM 3apsaae B UMNYNbCE MEHbLUAS BEPOSATHOCTb 3aXXMraHUs BO3MOXHA Npu
KUCTEBOM paspsiae, Yem Npu UCKPOBOM. OTO BO3MOXHO, NOTOMY UYTO 3HEPrusi Npu KUCTEBOM paspsge pacnpe-
JAeneHa B 3Ha4uTenbHO GonbLUEM 0ObEME rasa. XoTA MUHUMArbHbIE 3HA4YE€HUA 3apsAA0B 3aKUTaHUA YCTAHOB-
neHbl AN pasfUyHbIX ra3oB, UX CefyeT NPUMEHSITh TOSNbKO Kak CMPaBOYHbIE 3HAYEHUA. ATUMMU 3HAYESHUAMK
crnegyeT nonb30BaTbCsl NPU NPOBEAEHUM U3MEPEHMIi 3apsa0B B MMNYNbCax B Lienax obecnevenuns Gesonac-
HOCTU CamMuX U3MEPEHUIA.

MpuHUMNUanbHaa cxema yCTPOMCTBa ANA U3MEpeHus 3apsfga B UMMNYNbCe Npu 3NEeKTPOCTaTU4eCKOM
paspsige nokasaHa Ha pUCYHKe 6.
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a) MpuHuMnMansHas cxema ycTponcTea

5/ 27T \6 5/ 8 6

6) MamepuTenbHas Lienodka B) N3aMeputenbHas uenodka
C KOHLIEHCATOpOM C pesncTopom

1 — 3apAXeHHbIi 06BEKT UNK NMOBEPXHOCTb; 2 — chepUIecKuii 4BYXKOMMOHEHTHBIN paspafHbIi anekTpoa; 3 — usmepuTenbHas Lenb;
4 — unchbpoBoii 3anomuHatoLmMiA ocuunnorpad (Hanpumep, ¢ Nonocon nponyckanua 1 ); 5 — KOHTaKTHOe CoeAnHeHWe C ANEeKTPOAOM;
6 — KOHTaKTHOe coeAuHeHuWe ¢ ocuunnorpadom; 7 — koHaeHcaTop (Hanpumep, 20 HP); 8 — pesucTop (Hanpumep, 0,25 Om)

PMOyHOK 6 — |_|pI/IHLU/II'|I/IaJ'IbeIe CXeMbl ANnA USMepeHUd 3apdaia B UMNynbCax paspAanoB CTaTUMECKOro anekTpuyvecTsa
C anerepHaTuBHbIMU USMEPUTENBHBIMU LenAMU

8.12.2 AnekTpoa-paspsagHuK

Pasmep n reomeTpusa anektpoga A0mkHbl oBecneynBaTb BO3MOXHOCTb NMPOBEAEHUSA U3MEPEHUN, AN
KOTOpLIX OH NMpegHasHaveH. Hanpumep, onTumanbHbId AnamMeTp Ans NonyyYeHnsa paspsgoB € CUNbHO 3aps-
YKEHHbIX MOBEPXHOCTEN COCTaBNAET NpubnuautensHo 30 MM. [ins noBepxHocTen ¢ 6onee HU3KON NOBEPXHOCT-
HOW MMOTHOCTBLIO 3apsA0B Oonee NoAXOAALLUMM MOXET 0Ka3aTbCA ANEKTPOA MEHBLUEro AMameTpa, Hanpumep
3MEKTPOS C AMAMETPOM 2 MM, OCOBEHHO €CNU UCCNEAYETCA 3aXUTaHNE CMECEN C BbICOKON YYBCTBUTENBHO-
CTbIO K 3aXuraiooLiemMy BO34enCcTBui0 paspsaos. K HUM OTHOCATCA, Hanpumep BOAOPOAOBO3AYLUHbIE CMECU.
MpumeHeHne aNekTpoaoB C AMaMETPOM CYLLECTBEHHO MEHbLLUE 2 MM CNeAYET UCKIIOUYUTb, T. K. OHU CNOCOOHLI
K KOPOHUPOBAHUIO. AnekTpoabl AuaMmeTpom 6one 10 MM AOMKHbI BbITb 4BYXKOMNOHEHTHLIMU, C LEHTPanbHOW
4acTblo, COEANHEHHON C U3MEPUTENBHON CUCTEMON U C BHELLIHUM 3a3eMJTEHHbLIM 3KpaHOM. [puMeHeHne aByx-
KOMMOHEHTHbIX 3NEKTPOAOB HE0BX0AMMO, YTOObI n3bexaTb adeKTa 3apsHKEHUs N0 MHAYKLMUK eLLe A0 TOro,
Kak npousonaet paspsaa.

8.12.3 Cxema usmepeHum

MameputenbHas Lenoyka MOXeT ObiTk yCTPOEHAa N0 OAHOMY U3 IBYX BAPUAHTOB: MOXET ObITb NPUMEHEH
KOHZeHcaTop unu pesnctop, o6bibHO B 20 HP 1 0,25 Om cooTBEeTCTBEHHO. Ocuunnorpad oTpaxkaer usmeHe-
HMEe Hanps>KeHUSA BO BPEMEHU. [ns KaXa0oro BapuaHTa UsMepuTenbHON LIENOYKM, Kak MOKa3aHo Ha PUCYHKe 7,
nony4yaeTrca cBoA ocuunnorpaMmma UsSMeHeHua Hanpsa>XeHnsa BO BPEMEHN.

MpumeHeHne KOHAEeHCaTOpa B M3MEPUTENBLHON Lienoyke obecnevnBaeT nonyydeHne CTyneH4aTon ocuusi-
norpamMmmel. 3apﬂp. B UMNYJIIbCE B KyNOHax pacCynTbIBA€TCA YMHOXXEHUEM aMNIMUTYAbl B BONbTax Ha BENMUYNHY
eMKOCTM KOHZeHcaTopa B hapagax.

Pe3uctop B namepuTenbHol Lenu BoipabatbiBaeT uMnynbc. MiamMeputenbHasa cuctema ocuunnorpada
WHTErpupyeT HanpspkeHue No BPEMEHM AN NonyyYeHUss 3Ha4eHUs B BONbTax Ha cekyHay (B-c), KoTopoe MOXHO
pas3nenuTb Ha 3HaYeHMe CONPOTUBNEHUSA B OMaXx, YTOObI NONyYuTb NEPEHOC 3apsaaa B KynoHaXx.
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a) EMKocTHasA nameputensHas Lienovka 6) Pe3nctopHaa namepurenbHana Lenovka

MpumeyaHune — 310 naeanusMpoBaHHOE NpPeAcTaBneHne OCLUMNNOrpamMMm.

PucyHok 7 — OcumnsiorpamMma HanpsbkeHue/Bpems.

8.12.4 AntTepHaTHBHbLIC YCTPOMCTBA M3MEPEHUA 3apAaa B UMNYNbCax

AnA npumeHeHns AOCTYNHBI KOMMepyeckue Npubopbl, NEPEHOCHBIE KYNOHMETPLI, NPeAHA3HA4YEHHbIe
AN n3MepeHus 3apsiaa B MMNynbce Npy paspsiaax CraTuyeckoro anekTpuyectea. Mpubopbl npocTel B 06pa-
LLeHUn 1 o6ecneumBaloT NPSIMOE CYUTLIBAHME AAHHBLIX U3MepeHns. OHW NoNe3Hbl AN BbISBNEHUA Paspsaaos,
NpeAcTaensAIoLLMX ONACHOCTb Kak NOTEHLIMAmNbHbIE MCTOYHUKW 3aXuraHus. Ho npu ux ucnonb3oBaHuu cneayet
yuuTbIBaTL CeayioLlee:

a) ecnu paspsAHblil ANEKTPOA BXOAUT B KOMMNEKT npubopa, TO ero reoMeTpu4eckue napameTpsl (aua-
METP) MOXET OKa3aTbCs HE ONTUMArbHbLIM ANS TPOBOAUMbBIX M3MEPEHUIA;

b) ecnu paspsiaHbIA anekTpoa — TBepAas cdepa, AAHHLIE N3MEPEHUA MOTYT UCKAKATbCA UHAYLMPO-
BaHHbIMM 3apsgamim,

c) ecnu npubop He npefHasHayeH AN NpoBeAEHUS MMNYJIbCHBIX U3MEPEHUH, TO HEBO3MOXHO YCTaHO-
BUTb SIBMAETCA NU U3MEPEHHOe 3HaYeHWe XapaKkTepuCTUKON OfWUHOYHOrO paspsAHOro MMMYNbCca WK UHTe-
rpanbHoi XxapakTep1UCTUKOW cepun paspsaHbIX UMMNYNbCOB.

8.13 EMkoCcTb

EmkocTb MOXeET ObiTb U3MepeHa NyTeM NMpUMEHEHU MOCTa NEepEMEHHOro HanpsiXKeHUst UNu NyTem us-
MEeHeHUs1 HanpshkeHus V,, Korha napannenbHo BKIualoTcs NpeaBapuTenibHO 3apsikeHHas 40 HanpshkeHus
V, namepsiemasi eMkoctb C, W W3BECTHasi NpeaBapuTeribHO 3apsKeHHast [0 HanpsikeHust V; emkocTs C,.
EmkocTb C, BbluMCNAIOT No hopmyne

Vi -V,

Mpy “3MepeHnsx 3HaYeHWiA eMKOCTU KOHAEHCATOpOB, NPEAHa3HAYEHHbIX AMSA NOMyYEeHUs UCKPOBbIX
paspsaoB C onpeaerieHHoNn aHepruein, HeobXoAMMO yunTbIBaTh BO3MOXHBLIE NOTEPU B AUINEKTPUKAX (TAHreHC
yrna AnanekTpuyeckux noTepb), B CBA3MN C YeM, apeKTMBHAA EMKOCTb MOXET OKa3aTbCA MEHbLLE M3MEpeH-
HOI HW3KOYACTOTHbIMU MeToAamn. [O3TOMY NPEANoYTUTENBHO NPOBOAWUTL M3MEPEHUS EMKOCTU B Npeaenax
HOPManbHbIX ONEePaLMOHHbIX 3HAYEHWIA HANPSXKEHNA NO METOAY pacnpeAeneHns n3BecTHOro 3apsaa ¢ npu-
MEHEHUEM BbICOKOKaYE€CTBEHHOIO KOHAEHCATOpa U3BECTHON EMKOCTH.

IMpu nsMepeHnsIX ManbiX 3Ha4YE€HNA EMKOCTU CreAyeT UCKMIOUYUTE EMKOCTb NMPUMEHSIEMbIX COEAUHEHWIA U
He BHOCUTb B HAX U3MEHEHUIi B NPOLIECCe U3MEPEHWIA.

8.14 JnekTpuyeckas NPOYHOCTb

M3mepeHne anekTpuyeckol NPOYHOCTU TOHKUX MIIEHOK UMK CIIOEB U30MNSLMU — BaXKHbIA hakTop npu
OL|eHKE BO3MOXHOCTW BO3HUKHOBEHWSI CKOMb3SALLMX NOBEPXHOCTHLIX KUCTEBLIX Paspsiaos Ha Marepuane. Bax-
HbI NapaMeTp — HanpsbXeHue Npo6osi, KPUTUYECKOE 3HAUYEHME KOTOPOrO PaBHO NPUGNN3UTENbLHO 4 KB.

OnexTpuyeckas NPOYHOCTb W3ONSTOPOB 3aBUCHT OT fedeKTOB Marepuana. Moatomy pesynbrar, cy-
LECTBEHHO 3aBUCUT OT NMOLIaAW MOBEPXHOCTU MCnbiTyemoro obpasua. Yucno AeceKkToB BO3pacTaer MU,
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cnejoBaTterbHO, SNeKTPUYeckasi MPOYHOCTb YMEHLLLIAET N0 Mepe yBEnu4YeHUs NioLiaau noBepxHOCTU UCHbI-
Tyemoro o6pasua. Y HaobopoT, Npu MeHbLUEN NNowaan nonyyaiot Gornbluee HanpsbkeHue npo6os, a 3HauuT
U 3aKnodeHme o GonbLueil ONacHOCTM NPUMEHEHUA maTepuana.

Mpumep — OnekmpuyecKas NPOYHOCMEL NoNU3MuUeHa NPUGausumensHo 20 MBm~!. Takum o6pasom, Ha-
npsikeHue 9o 4 kB ebidepxxum cnoll ¢ monwuHolU npubnusumensHo 200 MM. EMKocmb koHAeHcamopa nnacmu-
HbI ¢ MaKuM crioem OuasiekmpuKa paeHa npuGnuaumesnsHo 90 HO M2, u 3anacenHas sHepausi (0,5 CV?) npu 4 kB
cocmaensiem 720 mx m~2. Mpu nnowadu o6pasua 100 cm? smo npu6nusumesnsHo 7 M. [osmomy snekmpodsi
nnowadblo 8 HECKONILKO KeadpamHbIX caHmumempoe obecrieyam peaslbHyHo OUEHKY offacHoCmu.

Ona obecneyeHns HanpshkeHUs NpoGosi NPUMEHSIOT MPOCTYIO SNEKTPUYECKYIO LIEMb 3apsDKEHUSI KOH-
aeHcaTopa. Mpy UCMbITaHUM BaXKHO UCKMIOYMUTL yaap TOKOM. Takasi OnacHOCTb COMpsiKeHa C NPUMEHEeHUEM
BbICOKOTO HanpshkeHus1, 6ONbLUMX eMKOCTEN U OTHOCUTENbBHO HM3KMX 3aLLUTHLIX conpoTuBneHuin. Meroabl uc-
nblITaHW NpuBeaeHsl B [6], [7].
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Npunoxenue A

(cnpaBouHoe)

CeefileHUsi 0 COOTBETCTBMM CChINIOYHbIX HALIMOHANbHbIX U MEXIOCYAapCTBEHHbIX CTaHAAPTOB
MeXOyHapoAHbIM CTaHAAPTaM, UCMOSIb30BaHHbIM B KaYeCTBE CCbINTOYHbIX B NPUMEHEHHOM
MeXAyHapoOOHOM cTanaapTe

Tabnuya JA1

O603Ha4YeHne CCbISTIOUHOro
HaUMoHanNbHOro ctaHaapTa

CTteneHb
COOTBETCTBUSA

0603HauYeHUe N HAUMEHOBaHWe CCbISTOYHOrO
MeXyHapOoAHOro cTaHAapTa

rOCT 30804.4.2—2013

MOD

IEC 61000-4-2:2008 «CoBMECTUMOCTb TEXHUYECKUX CPEACTB BneK-
TpoMarHuTHas. YCTOWYMBOCTb K 3MeKTPOCTaTUYECKUM paspsjam.
TpeboBaHWA N METOLbI UCTIbITAHWIAY»

roCT IEC 60079-10-1—2011

IDT

IEC 60079-10-1:2006 «B3priBoonacHsle cpedbl. Yactb 10-1. Knac-
cudmKaums 30H. BapbiBoonacHble rasoBble cpefbi»

MOCT IEC 60079-10-2—2011

IDT

IEC 60079-10-2:2009 «B3aprisoonacHble cpegbl. Yactb 10-2. Knac-
cudukaLms 3oH. Foprodne atMocdeps! MbINu»

roCT P 53734.3.1—2013

MOD

IEC 61340-3-1:2006 «GnekTpocTtaruka. YacTb 3-1. MeTogbl Moge-
NINPOBAHUS 3MNEKTPOCTAaTUYECKUX SABMEHWA. OSneKTpocTaTUyecKuii
pa3pag. Moaenb yenoseyeckoro Tena (MYT)»

rOCT P 53734.3.2—2013

MOD

IEC 61340-3-2:2006 «3nekTpocTatuka. Yactb 3-2. MeToabl Moge-
NUPOBaHUS BNEKTPOCTaTUYECKUX SBNEHUA. OnNeKTpocTaTUYeCcKuii
paspsa. Moaens mexaHudeckoro yctpoiictea (MM)»

rOCT P 53734.5.1—2009

MOD

IEC 61340-5-1:2007 «OnekTpoctaTuka. 3awmrta NEKTPOHHBLIX
YCTPOWCTB OT 3neKTpocTaTtudecknx seneHnin. Obwme TpeboBaHus »

rOCT P 53734.5.2—2009

MOD

IEC 61340-5-2:2007 «OnekTpoctatuka. 3aluta 3NeKTPOHHbIX
YCTPOIACTB OT aNeKTpocTaTUuyecknx seneHunii. Pykosoactso no npu-
MEHEHUIo»

BETCTBUA CTaH4apPTOB.

- IDT — MAEHTUYHbIE CTaHAapThI;
- MOD — MoanduyupoBaHHble cTaHAapThI.

MpumMeyaHune — B HacTosiLel TabnuLe ncnonb3oBaHbl cnegylolue YCNoBHble 0603Ha4Y€HNs CTeNeHn cooT-
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IEC 60068-1:2013

IEC 60079-20-1:2010

IEC 60721-2-1

CLC/TR 50404/2003

EN 13821:2002

IEC 60243-1:2013

IEC 60243-2:2013
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Bubnuorpadcdua

Environmental testing — Part 1: General and guidance (UcnbiTaHue Ha Bo3fieiicTBUE BHELLIHUX
¢akTopos. YacTb 1. ObLyne NONOXEHUA N pyKOBOACTBO)

Explosive atmospheres — Part 20-1: Material characteristics for gas and vapour classification —
Test methods and data (O6opyaoBaHue anekTpuyeckoe ANsi B3pbIBOOMACHLIX Ma3oBLIX Cped,.
YacTb 20-1. XapaKkrepuCcTUKU MaTepuarnoB Ana knaccudukaLmm rasa u napa. Metogbl ucnbita-
HUA W JaHHbIe)

Classification of environmental conditions — Part 2-1: Environmental conditions appearing in
nature — Temperature and humidity (Knaccudukaumsa BHeLLHUX BO3AEACTBYIOLLMX haKTOpOB.
YacTb 2-1. [NpupoAHble BHELLHWE BO3fAEHCTBYIOWMNE aKTopbl. TeMmnepaTypa U BNaxHOCTb)
Electrostatics — Code of practice for the avoidance of hazards due to static electricity (Onek-
TpocTaTucTuka. MNpuHATas NpakTuka NpefoxpaHeHNs OnacHbIX Cry4aes, BbI3BaHHBIX CTaTUYe-
CKUM 3eKTpU4YEeCTBOM)

Potentially explosive atmospheres — Explosion prevention and protection — Determination
of minimum ignition energy of dust/air mixtures (MoTeHyMansHO B3pbIBOONAcHLIE aTMocde-
pbl. MNpefoTBpalleHne u 3aluTa oT Bapbia. OnpegeneHne MUHUManNbLHON 3HEPrun 3aXKuraHnua
cMecel Nbirb/Bo3gyx)

Electric strength of insulating materials — Test methods — Part 1: Tests at power frequencies
(MaTepwansl nsonsymoHHble. MeTogbl onpefeneHns anekTpudeckon NpodHocTU. Yactsb 1. Ue-
MbITaHUA Ha NPOMBILLNEHHbIX YacToTax)

Electric strength of insulating materials — Test methods — Part 2: Additional requirements for
tests using direct voltage (MaTepuansl TBepfble U30NALMOHHBIE. MeToAbI UCNLITAHNA ANEKTPU-
Yeckol npoyHocTu. YacTb 2. [lononHuTenbHble TpeboBaHUA K UCNBITAHWUAM NPU NOCTOSHHOM
HanpsxeHWn)
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YK 621.316.9:006.354 OKC 29.020
17.200.99

KnioueBble CrnoBa: anekTpocTaTuyeckue sIBMeHusi, UsMYeckne OCHOBBI, MPUKNAaAHbIE 3a1a4Mu, METOAbI U3-
MepEeHUs
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