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Hopakaromue GakToOpbI
IIEKTPOTOKA



1. 3nauenue moka, npoxooauLe2o uepe3 meio 4ei06eKa

Pazauyaror cieaywuye noporosbie (HaMMeHbIIMe) TOKHU :
1. Ouymumotii, BbI3bIBAOIIMI IIPU MPOXO0KIACHUMN Yepe3
OPraHu3M OLIYTHMBbIE pa3apaxeHus (He MOKeT BbI3BATh
MOPaKeHHe 3J1. TOKOM). JTO BO3/IeliCTBUE BbI3bIBACT NPH
IepeMEeHHOM TOKe CJ1a0bIi 3Y/1, Jerkoe moumunbiBaHue.
2. Heomnyckarowuit (BbI3bIBAOIMI NPU MPOXO0KIACHUU
yepes TeJI0 YeJI0BeKa HeNpeoa0JUMbIe CYI0OPOKHbIE
COKpAaIlleHUus] MBI PYKH, B KOTOPOH 32:KAT NPOBOAHUK,
He BbI3bIBAET HEME/IJIEHHOI0 MOPAKEeHHA, HO IIPHU
JJIMTEJIbHOM TMPOXO0KACHUHU TOK PACTET BCJAEACTBHUE
YMEHBIIICHUS CONPOTUBJICHHUSA TejIa, B pe3yJbTare
YCHJIMBAKOTCS 0011, MOI'YyT BOSHUKHYTh CepPbe3Hble
HAPYIIEHHUS PAa00ThI JIErKUX M CePAIla. 2 B HEKOTOPbIX
CJIy4asiX MOKET HACTYNIMTh CMEPTh).

3. Quopunnayuonnstii (BbI3bIBAIIMI IPU MPOXO0K/IECHUHN
yepes oprauusMm GudopmwuIsimio cepiaia.)



2. Inekmpuueckoe cCOnpomueieHue 4eno8exa

ConpoTHBJICcHHE TeJIa YeJIOBEeKa paccCMaTpUBaeTCs
COCTOSAIIMM M3 BHEHIHEIr0 (KOXKHBIN MOKPOB) U
BHYTPEHHEro (CONPOTHUBJIEHUS BHYTPEHHUX TKAHEH U

opraHon). ConporuBjieHUe BHYTPEHHHUX OPraHOB U TKaHel
He npeBbimaer 800-1000 Om.

IlpHu cyxou HEMOBPEKIACHHON KOKe COIPOTHBJICHUE
pocruraer 100000 — 200000 Om 1 u3mMeHsiercs B
3aBHCHUMOCTH OT BJIA’KHOCTH KOKHOI'0 IIOKPOBA (CHUKAETCSI
Ha 40-60 %), NpPoOIOJIKUTEIHLHOCTH AEHCTBUSI TOKA
(CHMKAETCHA B HECKOJIBKO pa3),

moxsgs S cixag
BO3pacTa 4eJI0BEKa, ero I
310POBbA (Y 00JIbHBIX — \ 05
04
Ha 20-30 %) u 93

NPUJIOKEHHOT0 c

o1

Ro 10 U, 6 o0 50 60 Ub




3. Ypoeenv npunoicennozo K 4enoeeKy Hanpa3ceHus

HanpsiskeHue NpUKOCHOBECHUS BJIUSACT HA UCXO/
[HOpPaXKEeHUs, Mpeaonpeae/sis TOK.

HamnpsizkeHre NPUKOCHOBEHUSA - HANIPSIKEHHE MEXKAY 2-
TOYKAMM LIeNM TOKA, KOTOPbIX OTHOBPEMEHHO KACAETC s
YeJI0BEK.

4. Ilymb moka uepe3 mesno uenosexa

OnacHoCTh NopaKeHus 0CO0EHHO BeJIMKA. €CJIM TOK
IPOXOAUT HEMOCPEACTBEHHO Yepe3 *KU3HEHHO BasKHbIE
oprassbl (cepaue, Jerkue, roJJ0OBHOM MO3I)

EcJiv TOK He IPOXOAUT Yepe3 3TH OPraHbl, TO BO3ACHUCTBUE
HA HUX ABJISACTCH TOJHKO PePICeKTOPHBIM U BEPOATHOCThH
MOPAKEeHUS CHUKAETCH.



5. Ilpooonscumenvnocms 6030eiucmeusi moKa

ITpoxoiKkuTeIbHOE JEHCTBHE TOKA NPUBOAUT K TAXKEIbIM, a
HHOIIA U CMEPTEJbHBIM MOPAKECHUAM.

OnacHoCTh NopaxeHus TOKOM BCJIeACTBUE (PUMOPULIISIIUAH
cepaua 3aBUCHUT OT TOI0, ¢ KaAaKOM (hpa30M CEPACYHOro MUKJIA
COBIIA/IAECT BpeMs MPOXOKICHUA TOKA Yepe3 00J1acTh
cepana. Ecan 1iMTeIbHOCTD MPOX0K/ACHHUA TOKA PABHA
WK NpeBbimiaeT BpeMs kapauouukia (0,75...1 ¢), To Tok
«BCTpeYaeTcs» co BceMu (pazamu padoThI cepaua (B Tom
yucJe ¢ HaudoJ1ee yA3BMMOHM), UYTO BeCbMa ONACHO JJI
opranusma. Eciin ke BpeMs BO31eCTBUA TOKA MeHbIue (),2
C, TO BEPOATHOCTb COBNAAEHHUA MOMEHTA NPOXO0K/ACHUSA
TOKA ¢ Hau0oJ1ee ya3BUMOM (pa3ou padOThI CepALia U,
CJIC0BATEJIBHO, OMIACHOCTH MOPAXKEHUA PE3KO
YMEHbINAKTCS.



6. Poo u uacmoma moka

IIoCTOSTHHBIM TOK MPUMEPHO B S pa3 0e3omacHee
nepeMeHHOro. CiyuyaeB CMepTeJbHOIO MOPAKEeHU JIOAeH
TOKOM B YCTAHOBKAX MOCTOAHHOI'0 TOKA HAMHOI'0 MEHbIIIE,
YeM B AHAJIOTMYHBIX YCTAHOBKAX MMEPEMEHHOI0 TOKA.

ITO MOJIOKEHHE CNIPABENJIMBO JHIIUBb AJI HANIPAKEHUH 10
250...300 B. IIpu 00s1ee BLICOKUX HANIPAKCHUSAX
IMOCTOAHHBIN TOK 00Jiee ONaceH, YeM InepeMeHHbIA (¢
yacrorou 50 I'nx).

JI7191 mepeMeHHOI0 TOKA UrpaeT poJib ero yacrora. C
yBeJIHMYeHHEeM YaCTOThI IEPEMEHHOI0 TOKA MOJHOe
CONMPOTHBJIEHHE TeJIa YMEHbIIAETCS, YTO MPUBOAUT K
yBeJIMYEHHIO TOKA, MPOXOASIIEro Yepe3 yejaoBeKa, M,
cJ1eI0BaTe/IbHO, MOBBINIAETCS ONACHOCTD MOPAKEHMSI.



7. Ycnoeusn enewmneu cpeovi
ChIpocTh
Brbicokas TemMmieparypa
ToxonpoBoasimasi nbLIb (YroJbHas, MeTa/JINYecKasl...)

ToxonpoBoasiiue mMoJbl (METAJIMYECKHE, 3eMJISTHbIE, K/0-
€, KHPINUYHbIE U T. II.)

B03MOKXHOCTH OJTHOBPEMEHHOI0 MPUKOCHOBEHUS K
UMEIOIIUM COCAUMHEHME C 3eMJIer METALNIMYECKUM
3JIEMEHTAM TEXHOJIOTHYEeCKOIr0 000PYA0OBAHUS UJIH
METAJJIOKOHCTPYKIUAM 3TaHUA M METALIMICCKUM
KOPIYCcaM 3JIeKTPOOOOPYI0BAHMA.

XHNMHYECKH AKTHBHASI Cpela, pa3pyuianine AeCTBYIOIAs
HA U30JISIIHUIO JIEKTPO00OPYI0BAHMSI.

A Takxke Parm, cogep:kanue 02, CO2 B Bo3ayxe...



CuryanMoHHbIA aHAJIU3
MOPaKEeHUsI TOKOM



OnacHble CUTYallMH MOPAXKEHUS TOKOM

cJy4auHoe ABYX(pazHoe UJIH OJHO(pa3ZHOoe
INPUKOCHOBEHHE K TOKOBEIYIIUM YaCTAM.

NPUOIHKEHHE YeJI0BEKA HA OIIACHOE PACCTOSIHHE
K HIMHAM BBICOKOI'0 HANPSAKeHUus (1Mo
HOPMATHBAM MHHHUMAJbHOE paccTosinue - 0,7 M.)

IPUKOCHOBEHHME K METAJIUYECKHUM
HETOKOBEAYIIMM YaCTAM 000pYyI0BAHUS,
OKAa3aBIIHeECS I10J] HANPSIXKEHUEM, U3-32
MOBPeEKACHUA U30JISAINM.

[ONaJaHUe MO IAr0BOE¢ HANIPHAKEHUE MPH
[epeIBUKECHNN Y€JI0BEKA 10 30HE PACTEKAHUS
TOKA OT YIABIIIEr0 HA 3¢MJII0 IIPOBOAA UJIH
3aMbIKAHMA TOKOBEAYIINX YaCTEH HA 3eMJIIO.



JIByx(ha3zHoe IPUKOCHOBECHME

TunuyHbie cyyan 3aMbIKAHUA HENHM TOKA Yyepes
TEJIO YeJIOBEKA: KOIJIa YeJI0BEK KacaeTrcs
OITHOBPEMEHHO JABYX IPOBOAOB (ABYX(pa3HOE) U
KOI1a OH KAaCaeTCs OJJHOI0 MPOBO/AA
(omHoO(pa3HoOe).

JIByX(a3Hoe NPUKOCHOBEHHUE 00Jiee ONMACHO: K
TeJy YeJOBEKA NPUKJIAAbIBAETCS HAN00JIbIIIEe
B TAHHOU CE€TH HANIPSKEHUEe — JIMHCHHOE,
[MO3TOMY 4Yepe3 YeJ0BeKa MOUAET 00JbIINN TOK,
M TOK HET IO OIIACHOMY /IJISl YeJIOBEKA IYTH
yepes :KU3HEHHO BaKHbIE OPraHbl IPYIHON
KJIETKH.



Tok ajst yess0oBeKa Mpu ABYyX(hpa3HOM
IPUKOCHOBEHUHU CMEPTEJIbHO OMMACEH, OH MMOYTH
B 4 pa3a npeBbilIaeT NOPOrOBbLIN
(GpuOpU/LISIUOHHBIN TOK, B 5% ciay4yaeB
IHPUBOAMT K JICTAJIbHOMY MCXOY.

Ilpu aByxdpasHom
IMPUKOCHOBEHUH TOK,
IPOXOAAIIMHA Yepe3 Ye10BeKa,
IPAKTHYECKH HE 3ABUCHUT OT
pPeXUMA HEUTPAJIM CETH.
OnacHoCcTs HIPUKOCHOBCHHUS HE
YMEHbUIAETCSH U B TOM CJIy4dae,
€CJIM YeJI0BeK OyleT HAJAEeKHO
U30JIMPOBAH OT 3eMJIH.




OnHoda3zHoe IPUKOCHOBEHME

OnHogazHoe NPUKOCHOBEHHUE MEHee OMACHO,
IMOCKOJIbKY HANIPSKEHHUE, MO KOTOPbIM
OKa3bIBACTCH YeJI0BEK, He MPeBbINIACT
(pasHoOroO, T.€. MEHBIIE JUHEHUHOTO B 1,73 pa3a.

Ha 3HaueHHne ToOKa BJIHUSET PEeXKUM HEUTPAIH
ceTH (M30JIMPOBAHHAA MJIM IJ1yX03a3eMJICHHAA),
CONPOTHUBJICHUE U30JIAIMU IMMPOBOI0B
OTHOCHUTEJIbHO 3¢MJIA, CONPOTUBJICHUE 1M0J1A
(W11 OCHOBAHHUSA), HA KOTOPOM CTOUT Y€JI0BEK,
CONIPOTHUBJICHUE €r0 00YBM...



B ceTH ¢ N30/ 1MPOBAHHOU
HEeUTPAJbIO B CJIy4yae
NMPUKOCHOBECHHUS Y€JI0BEKA K
roJioMy IpoOBOAY OTHOU M3
(pa3 TOK MPOXOAUT Yepe3
TEJI0 YeJI0BEKa, 3¢MJII0 U
naJjiee yepe3 COnpoTuBIeHUE
U30JIIUU B C€Th.

B ceTH ¢ M30,IMPOBAHHON HENTPAJIbIO 0€30IaCHBIE
YCJIOBHA IKCILIYaTAMH 3JIEKTPOYCTAHOBKH
3aBUCAT OT U30JISIIIMU MIPOBOJAOB OTHOCUTEIbHO
3eMJIM, OT CONNPOTHUBJIEHUA OCHOBaHUA U 00yBH. Ho
B CeTAX € 00JIBIIOH EMKOCTHI0 OTHOCUTEJIBHO 3eMJIH
POJIb U30JIILIMU MIPOBOAOB B 00€eCIeYeHUH
0€30IMaCHOCTH IPUKOCHOBEHUA YTPAYMBAETCH.



OnHoga3Hoe IPUKOCHOBEHHUE
K CETH C 3a3eMJICHHOU
HEUTPAJIBIO. DTOT CJIy4au
MeHee OIacCeH, YeM
ABYX(pa3HOE MPUKOCHOBEHHE,
TaK KaK B lleNb MOPaKeHU s
BKJIIOYAETCS CONMPOTHBJICHUE
00yBHM H 10JIA.

B ceTH ¢ 3a3eMJICHHOU HEMTPAJBIO B CJIy4yae
MPUKOCHOBEHHUS K rojioMy (pa3HOMY NPOBOAY OH
OKa3bIBaeTca moa pasHbIM HanpsKeHueMm. Tok
IPOXOIUT Yepe3 TeJ0 YeJI0BeKa B 3eMJII0 U JaJjiee
yepes 3a3eMJICHNE HENTPAJIU B CETh.



3anmura yej10BeKa OT NOPaKEeHU s
ICEKTPUYECKHUM TOKOM.
IIpakTHYecKoe MCIT0JIb30BAHME
METOA0B 3aHYJIE€HHUS U 3aL[MTHOIO
3a3eMJICHUS



Texnudeckue cpeacTBa 3IEKTPOOE30NMACHOCTH

1. Bb100p 3/1eKTP0000PYI0BAHUS COOTBETCTBYIOIEIO
HNCIIOJJHEHHUS B 3AaBUCMMOCTH OT YCJOBHH IKCILIyaTALlUH
(3amuIEéHHoe, OPBI3ro3aluIIEHHOE,
B3PbIBO3ALIMILEHHOE U IP.)

2. U304 TOKOBeAYyIIMX yacTen. JlomycTumoe
CONPOTHUBJICHHE U30JIANMU 1 OTACJAbHBIX YYACTKOB CETH
cocrasjser 0,3 - 1 MOm. U3oasa1ui0 aejasaT Ha padouyro,
TBOMHYIO U YCHJICHHYIO.

3. 3amuTra oT CJYYAHHOIr0 NPUKOCHOBEHMA:

- OrpakaeHu s, 0JIOKUPOBKH; -
PACIOJIOKEHNE TOKOBEAYIIIUX YACTEH HA HETOCTYITHOU
BbICOTE; -
3allMTHOE OTKJIIOUEHHE, pearupylouniee Ha
IPUKOCHOBEHHE YeJI0BEKA K TOKOBEAYIIUM YaCTSM.



4. Ilpumenenue Majabix HanpsikeHun (12 - 42 B) B oco00
ONMACHBIX MOMeEIEeHHUAX.

S. CpeacrBa yMeHbIIEHUS! EMKOCTHOIO TOKA: BKJIKOYEHHE
MHAYKTHBHOU KATYIIKHN MEKIY HEUTPAJIbHOU TOYKOU U
3eMJICH, pa3aeJieHue NPOTHAKEHHBIX ceTer HA OTAe/IbHbIE
YY4ACTKHU C MEHbIIIeH EMKOCTHIO.

6. CpeacrBa 3amiMThI OT MPO00A (Ppa3bl HA KOPMYC
000py10BaAHUS:

* 3aIIUTHOE 3a3eMJIeHHE;
* 3aHyJICHHE;

* 3AIIUTHOE OTKJIIOYEHHUE



3aluTHOE 3a3eMJICHUE

3amuMTHOE 3a3eMJICEHHE - ITO MMPeTHAMEPEHHOE
IEKTPUYECKOEe COeAMHEHNE ¢ 3eMJIeld UJIU ee
IKBMBAJIEHTOM METAJINYECKHX HETOKOBEAYIIMX YacTeil
3J1IEKTPOYCTAHOBKH, KOTOPbIe MOT'YT 0KAa3aThCsl O/
Hanpsi:KeHHeM.




3anmMTHOE TeCTBHE 3a3eMJICHUA OCHOBAHO HA

CHVKEHHUHU HAIPSKEeHUS IPUKOCHOBCHUS NP MOMAJAHUH
HANIPSI2KEHUS HA HETOKOBEAYLIME YaCTH (BCJICACTBHE
3aMBbIKAHUS HA KOPILYC MJIM APYIUX NPUYHH),
NOCTUTACTCH YMEHbIICHUEM PA3HOCTH IOTECHIUAJIOB
MEXKIY KOPIYCOM 3JICEKTPOYCTAHOBKM M 3eMJIEH KaK M3-32
MAJIOT0 COIIPOTHUBJICHUSA 3a3¢MJICHUS, TAK U MOBbIIICHUS
MOTEHIMAJIA MPUMBbIKAKINEH K 000PY10BAHUIO
IHOBEPXHOCTH 3eMJIU. UeM MeHbIIe CONNPOTUBJICHUE
3a3eMJICHHUS, TEM BbIIIE 3AIMMTHBIA 3PP EKT.



3anyJjieHue

3aHyjieHrne — 3T0 npeAHAMEPEHHOE YICKTPUYECKOe
COeTUHEHHE C HYJIEeBbIM 3aAlIMTHHIM IIPOBOAHUKOM
MeTAJLIMYEeCKHX HETOKOBEAYIIMX YAaCTeH, KOTOPbIe MOI'YT
0KAa3aThCH N0/ HANPSIZKEHHEM.




3amMTHOE AeiiCTBHE 3aHYJICHUA: IIPU MPodoe
M30JIIIMM HA KOPILYC 00pa3yeTcs Lenb ¢ 04eHb MaJIbIM
COIPOTHUBJICHUEM: (pa3a — KOPNYC — HYJIEBOM NMPOBOI —
(paza. CiaegoBarejibHO, IPO0OH HA KOPIYC NPH HAJTUYIUU
3aHYJICHHMA NpeBpaIaercsa B 0AHO(pasHOe KOPOTKOe
3aMbIKaHHUe. BO3HUKAOIUK B e TOK PE3K0
BO3PACTAaET, B pe3yjbTare 4ero cpadarbiBaer
MAKCUMAJIbHAA TOKOBAasS 3alIUTA U CEJIEKTUBHO
OTKJIIOYAET MOBPEKIACHHBbIA YIACTOK CETH.

Jl1s1 cxeMbl 3aHYyJICHUS HE00X0AMMO HAJINYHeE B CeTH
HYJIEBOI'0 MIPOBOAA, 3a3eMJICHUSI HEUTPAJIU HCTOYHUKA U
IOBTOPHOI'0 3a3eMJICHUSI HYJIEBOI0 IPOBO/AA.



Opranu3anMoHHbIC MEPONPUATHS
o0ecreYeHUus FJIEeKTP00e30MACHOCTH



K pa0ote B 3/1eKTPOYCTAHOBKAX A0JIKHBI TONYCKATHCS
JIMIA, MPpOoLIeAIMe HHCTPYKTAXK U 00yUYeHHUe
0€e30IacCHBIM METOIaM TPY/Aa, IPOBEPKY 3HAHUM MPaBHJI
0€30IMaCHOCTH M MHCTPYKIIUHA B COOTBETCTBHMH C
3AHUMAEMOH TOIKHOCTHIO IPUMEHHUTEIbHO K
BBINOJIHAEMOM padoTe ¢ NPUCBOCHUEM
COOTBETCTBYIOIIEH KBAIN(PUKAIMOHHOU prHlIbI 1 (0]
TeXHUKe 0e30IACHOCTH U
HMerIMe MeTUIUHCKUAX




st o0ecnieyeHus 0€30MACHOCTH PadOT B AU CTBYIOIIUX

JIEKTPOYCTAHOBKAX J0JI’KHbI BHINOJHATHCS CJIEAYIOIIME
PraHu3aluOHHbIE MEPOIIPUSITHS

HA3HAYEeHMeE JIUIl, OTBETCTBEHHbIX 32 OPraHU3alUI0 U
€30MACHOCTh MPOM3BOACTBA PadoOT;

ohopMIiIeHHE HAPAAA WJIH PACIIOPSIZKEHUH HA
[POU3BOACTBO PadoT;

OCYIEeCTBJICHHE TONYCKA K NMPOBEACHUI0 padoT;
OpraHM3anusa HaA30pa 3a MpoBeaeHueM padoT;

oopMmiIeHHEe OKOHYAHUS Pad0ThI, IepepbIBOB B padore,
€epeBOJ0B HA Apyrue padouue MecTa;

YCTAHOBJICHHE PAIMOHAJBHBIX PEKUMOB TPYyIa U
TAbIXA.



st o0ecnneyeHus 0e30MacHOCTH padoT B
IEKTPOYCTAHOBKAX CJIEAYeT BbINMOJHATH:

OTKJII0YEHUE YCTAHOBKHU (YACTH YCTAHOBKH) OT
MCTOYHHUKA MUTAHUSA;

IPOBEPKY OTCYTCTBHUS HANIPSIXKEHHUS

MeXaHuYeCKoe 3allMpaHie MPUBOI0B KOMMYTAIMOHHBIX
armnapaTroB, CHATHE IPedoXPaHUTEe e, 0TCOCAUHECHUE
KOHIIOB MMUTAIMIMX JIMHUM;

3a3eMJICHHE OTKJIIOYCHHBIX TOKOBEAYIIMX YACTEH;

orpa;aeHue padoyero MecTa UM OCTAIIUXCH MO/
HANPSKEHUEM TOKOBEIYIIHUX YacTel, K KOTOPbIM B
npouecce padoTbl MOKHO IPUKOCHYThCSI UJIH
HPUOJIU3UTHCH HA HEAONYCTUMOE PACCTOSTHHE.



IIpu npoBeaeHUn padoOT CO CHATUEM HANPSAKEHUS B
N CTBYIOIIMX YICKTPOYCTAHOBKAX WJIM BOJIU3HM HUX:

OTKIKYCHHUC YCTAHOBKH OT HCTOYHUKA ITUTAHUI ]

MEXaHUYEeCKOe 3allMPpaHue MPUBOJAOB OTKJIIYECHHBIX
KOMMYTAIMOHHBIX ANAPATOB, CHATHE MMPEAOXPAHUTEICH,
OTCOCIMHCHUE KOHIIOB MATAKIINX JTUHUMN;

YCTAHOBKY 3HAKOB 0€30IIACHOCTH M OrPaKAeHHe OCTAIOIIUXCH
10/l HANIPSIKEHUEM TOKOBEAYIIUX YaCTeH;

HAaJIOKEeHHUeE 3a3eMJICHU N ;

IIpu nipoBeieHUH padOT HA TOKOBEAYIIUX YACTHAX,
HAXOAALIMXCS 110/ HATIPSAKEHUEM:

BbINOJIHEHHE PA0OT M0 HAPSAAY He MeHee YeM JABYMH JIMI[AMH,
C NIPUMEHEHHEM JIEKTPO3alIUTHBIX CPEACTB, C 00ecedeHueM
0€30IaCHOI0 PacmoJIOKEHUs PA0OTAIIIUX U MCII0JIb3YeMbIX
MEXaHM3MOB H IIPHUCIIOCO0IEeHUM.



