Yacrroe o6pasoBaTeibHOe yupesKIeHuEe
OPraHH3AINS JI0NOJHHTEIBLHOI0 NPodeccHOHAILHOr0 06pa3oBanus
«MeKpernoHaNbHbI HHCTHTYT J0NOJHHTEILHOTO HpogheccHOHATLHOr0 06pa3oBAHMS

YTBEPXKIAIO:

Hupexrop HOY OJAIIO
«MexKpernoHaIbHbIH HHCTHTYT
AONOJIHHTEABHOI0 PO eccHOHANBLHOr0

obpaszoBanumy .

B.A. lllemonaen
2014 r.

INOJIOKEHUE

0 NOPSH/AKE NPOBEPKH 3HAHUI HEJICKTPOTEXHUHYECKOI0 IepcoHajia

Ha lrpynmy no sekTpodesonacHocTu

Jara BBeienns:

npukazs Ne /Z  or_ 7o /R 20/%

r. ToassiTTR



1. Odmue nooxenuns

Hacrosimast MeCTpyKIMst ycTaHABIMBAET NIOPAIOK IIPOBEPKY 3HAHMI HEANEKTPOTEXHUUYECKOTO
nepconaia Ha I rpynmy 1o 21ekrpobe30nacHOCTH.
2. Kareropun nepconaiia, KoropsimM neodxoaumo npucsausats I rpynmy no
3J1eKTpobesonacHocTn

['pynma no snexrpoGesonacnoctu I mpucpanBaeTcs HeaNeKTPOTEXHUYECKOMY IIEPCOHALY,
CBSI3AHHOMY ¢ pabOTOM, 1pH BBIIOIHCHUHI KOTOPOH MOKET BO3HAKHYTh OTIACHOCTS IOPAKEHHS
9JIEKTPUYECKHM TOKOM.

MuHAMaNBHBIH cTax paloThl B 3JIeKTPOYCTAHOBKAX, HEOOXOIMMBIH /Ui [IPUCBOEHUA IpyIIbl |
HE3IEKTPHYECKOMY IIEPCOHAITY HE HOPMUPYETCS.

TpeGosanus K HAMMYHIO y IIepCOHAlIA IPYIIILI 110 311eKTPo6e30acHoCTH | TOMKHE! GBITH
YKa3aHbl B IOJDKHOCTHBIX HHCTPYKIASX HJIH HHCTPYKIMSAX 10 OXpaHe TPyAa o mpodeccHam
HJIH BHJIaM BBIIIOJIHAEMbIX paboT.

Iepeuens npodeccuit Takoro nepeoHala yTBEpKAAETCS IPUKAZOM PYKOBOIHTEIIS OpraHu3aIHH.
3. Ilopsiaok npucsoenus [ rpynnst mo 21eKTpode3onacHocTH

IIprcBoenne rpynms! 110 211ekTpobe3onacHocTy | B CTpYKTYPHBIX TIO/pa3/ieIeHHSX
OCYIIECTB/LAIOT OTBETCTBEHHBIC 3a DIICKTPOX03AHCTBO CTPYKTYPHBIX NOApa3AeICHU 1l
PabOTHHKH U3 YHCIA DJIEKTPOTEXHHYECKOTO U 3JIEKTPOTEXHOJIOIMYECKOTO MEPCOHANA, HMEIOLIHE
rpynmy no asekrpodesonacnocty He nike I, Ha3HaYeHHBIE PACIOPSHKEHHEM OTBETCTBEHHOIO
3@ JICKTPOX03AHUCTBO OpraHHu3al1y.

IIprcBOEHHE IPYIIILI 110 2JIEKTPOOE30NacHOCTH | IPOM3BOIMTCS TYTEM POBEICHUS
MHCTPYKTaXKa, KOTOPEIH /(0JDKCH 3aBEPIIATLCS POBEPKOH 3HAHMIE B QOpMe YCTHOIO onpoca 1
(11pu HEOOXOIUMOCTH) I1POBEPKON MTPHOGPETEHHBIX HABBIKOB.

Bo Bpemsi mHCTpyKTaKa 11¢PCOHAN JOIDKEH IIOJIYyYHTh TCOPETHYECKHE 3HAHUS 06 OacHOCTH
3JIEKTPHYECKOr0 TOKA K Mepax 0e30mnacHocTH IpH paboTe ¢ JIeKTpoobopy10BaHHEM
(MHCTPYMEHTOM) 00CITY/KMBAEMOT'0 y4acTKa, O IIPaBHIIaX OKA3aHUs EPBOi ToBpayeGHOIM
IIOMOIIH TIOCTPaJaBLUIAM OT JICKTPHUECKOTrO TOKA, d TAKKe IPOHTH IPAKTHYECKYIO OATOTOBKY
10 9THM BOIpocam (eciy ecTh Takas HeoOXO0JHMOCTE).

Cozeprkanue HHCTPYKTaKa, IO YCMOTPEHHIO HHCTPYKTHPYIOIIETO, MOYKET JOMOIHITLECS B
3aBHCHMOCTH OT JOJDKHOCTH (podeccun) MHCTPYKTHPYEMOT0, BH/Ia BEIIONHAEMBIX paboT, ¢
y4eToM TpeOoBaHMit COOTBETCTBYIOINUX HHCTPYKIMM 10 OXpaHe TPYAa, JOKHOCTHOM
(paboueit) HHCTPYKUEH, MHCTPYKIHH IO 3KCIUIyaTalliy UCIIONb3YEMOT0 060y I0BAHHS,
HHCTpYMEHTA.

[Tocite ipoBe/ieHus MHCTPYKTaA, HHCTPYKTHPYIOIIMH IPOBOAMT YCTHEIH OIIPOC |

NPOBEPKY MNPHOOPETCHHLIX PAOOTHUKOM HABBIKOB 0€30IIaCHEIX CIIOCO00B paboThl MIIH OKA3aHHS
IEPBOH TOMOLIH IIPH IOPAKEHUH MK TPHYECKEM TOKOM.

PaboTHHKaM, KOTOpBIE 110Ka3a)IM Y/I0BICTBOPATEIBHEIE 3HAHAS U HABLIKM, IPUCBAUBACTCS |
rpyImna 1o 3MeKTpode3011acHOCTH ¢ OQOPMIIEHHEM B JKyPHAJIE y4eTa IIPOBEPKH 3HAHMUI
HOPMAaTHBHBIX NPABOBBIX 4KTOB II0 OXpaHe Tpy/ia U padoTe B 2JIEKTPOYCTAHOBKAX C IOAIIHCHIO
IIPOBEPSEMOTO M [IPOBEPSIOIIETO. '
IIpoBepka 3HaHM# HEITCKTPOTEXHUUECKOTO IIepCoHalia Ha rpymiy I 1o 31eKTpo6e30nacHocTH
npoBoauTCs 1 pa3 B 3 roj.

OTBETCTBEHHOCTD 3a CBOCBPEMEHHYIO IIPOBEPKY 3HAHUH y HEIIEKTPOTEXHHYECKOTO IEPCOHANA C
TPYNIIOH MO 371eKTpo0e30nacHoCTH | HecyT pyKOBOJUTENN CTPYKTYPHBIX I10/1pas/e/IeH il
OpraHu3allyy.

ITAMATKA

110 IPOBEICHHIO HHCTPYKTAKA HEIICKTPOTEXHHYECKOI0 IEPCOHAA IS npucBoenus |
(mepBoif) rpynnsl 1o »1eKTpodesonacHocTy

1. OBUIHME IMOJIOKEHUSI
OnexTpryecKkas SHEPrus, Kak camasi yHHBepcalbHas ¥ yA00Has IS MCHOIb30BaHus hopMa
SHEPIHH, — BEPHBIA MOMOIIHUK HA MPOM3BOJCTBE U B ObITY. HO OHa MOXKeT npuHecTH U



HENONPaBUMEIH BPE/l 3/I0POBLIO YeJI0BEKA, €CIH IIPH ITOJIB30BAHIH €10 He COOJTI01aTh MePHI
JIMYHOH TPEOCTOPOXKHOCTH M HE BBIIOJHATE IEMEHTaPHBIX IIPaBuil 0€3011aCHOCTH.
OKCIUTyaTaIus 3/1eKTPOIPOBOJIKH, SIEKTPOCBETHIBHHKOB, JJIEKTPOMHCTPYMEHTA U APYTHX
IEKTPONPHOOPOB CTOUKH 3peHHs O€30I1aCHOCTH CYILIECTBEHHO OTIMYAETCS OT SKCIUTyaTALuH
nroboro apyroro o6opyosanus. HeoGxouMo TOMHATS 06 ONACHOCTH JIEKTPUYECKOTO TOKA
IIpH HEOPEKHOM HJIH HEOCTOPOIKHOM OOPAIEHHUH C HUM,

OOHapyXUTh 3JIEKTPUYCCKNI TOK YETOBEK HE MOJKET, JUIsl 9TOTO Y HErO HET CHEIHAIBHBIX
opraHoB 9yBcTB. KoBapiias 0COOCHHOCTD HIEKTPHUECKOM IHEPIUK 3aK/TI09AeTCS B TOM, YTO OHA
HEBH/MMA, HE HMEET 3allaxa U [BeTd.

DJIEKTPHYECKHIi TOK NOpakaeT BHE3AIHO, KOT/IA YeJIOBEK OKA3hIBAETCS BKIIOUCHHEIM B LIEllb
IPOXO2XKJACHHs TOKA. OnacHas CHTyalusi BOSHUKAET TOI/Ia, KOT/Ia OH ¢ OJJHOM CTOPOHEI KacaeTcs
HEH30JIMPOBaHHOTO IIPOBO/1A, IIPOBO/IKK C HAPYIICHHOMN H30JSIIIHe, METAITMIECKOT0 KOopIyca
3JIEKTPONPUOOpa ¢ HEHCIIPABHOM H30JISILHEH HIIH JIPYTOrO METAJIMYECKOTO IPeIMEeTa,
CIIy4aiHO OKa3aBIIETOCs 10,1 HAIIPSIKEHUEM, a C APYTOil CTOPOHBI — 3eMJIH, 3a3eMIICHHBIX
npeaMeToB, TpyO u T.11. (pic.1, 2). OnacHocTs 00HAPYKMBAETCS CIMIIKOM MO3/IHO, KOT/d
NPEeIOTBPATHTD MOPAKEHHE MICKTPUYECKMM TOKOM OKa3bIBACTCS IPAKTHYECKH HEBO3MOMKHBIM.

Hcrournkamu JJICKTPHUYCCKOI'O TOKd, ITOPAaXKarIero 4YeJI0OBeKa, MOI'YT CTarb SJIEKTPOYCTAaHOBKH
KaK IIPOMBIIUICHHOr'0, TaK i OBITOBOrO Ha3HAYCHHS, & HHOT/IAa K aTMOC(EPHOE JIIEKTPHYECTBO
(MOTHHH). '
Baxuelmum ycsiosuem obecnedeHns 31eKTpo0e30nacHOCTH SBJISIETCH HCIPABHOE
COCTOSIHHE H30/IIIHH 3/IEKTPOCeTeH H YIEKTPONPUEMHHKOB,

Ipx HOPMAJILHOM COCTOSIHHH H30/IALIHH IEKTPOYCTAHOBKH OMACHOCTh MOKET BO3HHKHYTh
TOJIBKO IPH CITYYaiHOM [IPUKOCHOBEHHH K €€ TOKOBeAyIMM vacTsaMm. 1o meicTByomum
IlpaBunam ycrpoicTsa 9:1ekTpoycTanoBok (ITYD) Z0CTyNHBIX NPUKOCHOBEHHIO TOKOBELYIIHX
HEH30JIMPOBAaHHBIX YaCTCH HIEKTPOYCTAHOBKH He JI0JDKHO Ob1Th. OmHako 70% ciyyaes
TIOpaKeHUs DJIEKTPUIECKHAM TOKOM IIPOHCXOJMT MUMEHHO B Pe3y/IbTaTe IPHKOCHOBEHHS K
TOKOBEAYIIUM YacTsIM, HAXOAAIUMCS 10| HAITPSDKSHHEM.

[IpuGM3KHTENBHO MOIOBUIIA HECYACTHBIX CIIy4aeB, CBS3aHHbIX C TIOPAKEHHEM 3JIEKTPHYECKHM
TOKOM, IIPOHCXOIUT BO BPeMs NPOMECCHOHAIBHOM JeATeIbHOCTH IIOCTPaIaBIIMX.

ITo HEKOTOPEIM NaHHBIM JIEKTPOTPABMBI COCTABISIOT 0K0JIO 30 NPOIEeHTOB 06IIEro Yncia Beex
TpaBM Ha IIPOU3BOJICTBE U, KaK IPAaBUIIO, UMEIOT Tskelble mocecTsus. ITo yactore
CMEPTENBHBIX UCXO0B 2JICKTPOTPaBMaTH3M B 15-16 pas npeBOCXOAMT APyTrUe BUIBI TPABM.
Bricokasi CMEPTHOCTE OT NOPAKEHHs JIEKTPUYECKUAM TOKOM 00BACHACTCS HEYMEHHEM 0Ka3aTh

MOCTPaJaBLIeMy IIEPBYIO MEJUIHHCKYIO oMolb. OHa o/pkHa OBITh OKa3aHa B IEPBbIE YeThIpe-
IATh MHHYT IOCJIE IOPAKECHHSI,



CraTHCTHKA OKA3EIBACT: IIPHMEHSIS CBOCBPEMEHHO METOIbI 03KHBJICHHS B 1epBbIE IBe
MHHYTBI II0C/I¢ HACTYILICHHS KIHHHYeCKOH CMEPTH, MOKHO COACTH 10 92 NponeHToB
MOCTPALABINNX, 4 B TCUEHHE OT TPEX /10 YeThLIPEX MUHYT — T0JAbKO 50 nponenTos.
HexoTopsie BujibI a11eKTpoTpaBm, 0co6eHHO Ipy HanpsbkeHuu 6osee 1000 B, xapakrepusyrores
TePMHIHYECKAM ACHCTBHEM HIEKTPHYECKOro ToKa. [TocTpasaBmii MOKeT oIy diTh TSKe bl
OKOTH HapyKHBIX M ITyDOKO PACIIOJIOKEHHBIX TKAHEH, YTO IPUBOIUT K HECOBMECTHMBIM C
MKHU3HBIO HAPYHICHHUSIM OPIaHOB M CHCTEM.

I'naBHoii npuamMHBOii cMepTH NPH NOpaKeHnN Ye/10BeKA NIEKTPUIECKHM TOKOM SIBJISIETCH
nepupepuIecKuii HHPKYINTOPHbIIH KOJLIAIC T0cTe GHOPHILISIHA eIy JOUKOB cepaua.
OH HenpeMeHHO Pa3oBLETCH, ECI HE JeNIaTh Maccax cepaua O/THOBPEMEHHO C IIPOBE/ICHHEM
HCKYCCTBEHHOI'O JIBIXaHHs H30 pTa B POTH.

IIpu nopasKensn 3IeKTPHYECKHM TOKOM MOCTPAJABIIAI B J11060M ciIydae J0/GKeH
00paTHTLCsE K Bpady. Yepes HECKOILKO 4acoB MOTYT BOSHHKHYTE OIIACHBIE TIOC/IEICTBHS
(ITajieHne CepaeyHOl JIesTeIEHOCTH, BRI3BAHHOE HAPYIICHHEM ()YHKIHI cepula u3-3a-
BO3ICHCTBHSA 3IEKTPHYCCKOro ToKa). [lepupeprueckie cocy/MCThIe HAPYIIEHHS MOIYT
00HapYKUBATHCA Yepes3 He/IENII0 M0ciIe TpaBMbl. OTMEUEHS! CIIy4aH, KOrja CIIYCTsl HECKOJIBKO
MecCHLEB pa3BUBallach KaTapakTa IJ1a3.

Hcenenosanns nokasanm, 9ro GonbHble 0 0cnabeHHbIE, 4 TAKIKE JMIE, HAXOAIAECS B
COCTOSHHH JICTIPECCHH, HEPBHOT'O BO30YIK/IeHUs MIIH OlbSHEHNUs, 60JIee YyBCTBATE/LHEL K
BO3JICHCTBHIO JIEKTPUYCCKOTO TOKA.

2. BO3JAEMCTBHUE JIEKTPUYECKOI'O TOKA HA YEJIOBEYECKHIA OPI'AHHU3M
OIeKTpHYECKHH TOK OKa3bIBACT HA YEIOBEUCCKUN OPraHu3M Omosoruyeckoe,
SJICKTPOJIMTHYECKOE U TEPMHUYECKOE BO3/ICHCTBHE.

buosoruyeckoe Bo3ieiicTBE BRIpaKaeTCa B pasipaKeHAH U BO30YKIACHUH KHUBBIX KIIETOK
OpraHH3Ma, 9TO MPHUBOJMT K HENPOU3BOJILHBIM CYZI0POKHBIM COKPAIICHHAM MBIIIL, HAPYIICHUIO
HEPBHOH CHCTEMBI, OPraHOB JIbIXaHus U KpoBooOpalienus. [1pu 9Tom MoryT HabmoxaTsest
0OMOPOKH, TIOTEPs CO3HAHHS, PACCTPOIMCTBO PeYH, CYI0POTH, HAPYIICHHE JbIXAHHS (BILTOTH J10
0CTaHOBKH). [IpH 3J1eKTpOTpaBMe MOXKET [OPAKATLCS BECh OPIaHH3M B LEJIOM C MOpaKCHHEM
HEPBHOH CHCTEMBI, IIaPaIHIOM JbIXaHUS ¥ CEPJIIa, HO MOI'YT OBITh TOJNBKO YaCTHYHEIE
NIOPaKEHHS OTAETIBHBIX YYaCTKOB Teia. [lapaiiy JIbIXaTeIbHBIX MBI, MBILII CEPIlia MOKET
NPUBECTH K CMEPTENLHOMY HCXOAY. [1py Tshkesoi 51eKTpoTpaBMe CMEPTh MOMKET HACTYIIHTE
MIHOBEHHO. ’
JJEKTPOIHTHYECKOE BO3/ICHCTBHE [IPOSBIILETCS B PA3IIOKCHAH [TA3MbI KPOBH U JIPYTHUX
OPraHMYCCKUX KHUAKOCTEH, 9TO MOXKET [PUBECTH K HAPYIIEHHUIO HX (QH3HKO-XHMHIECKOTO
cocTasa.

Tepmudeckoe Bo3aeiicTBIE COIPOBOK/IASTCA 0KOTAMU OTIETBHBIX YYacTKOB Tena |
IEPETPEBOM OTACIILHBEIX BHYTPCHHHX OPTaHOB, BbI3bIBAs B HUX pa3jIMuHbIe QYHKIIMOHAIBHEIC
paccTpoiicTBa. BozHuKarOmas oIeKTpHYecKas Iyra BoI3bIBA€T MECTHBIC TIOBPEXICHHS TKAHEH 1
OpraHOB YeJIOBEKa.

DaxTOpL1, BIUAIONINE HA MCXO0/ YIEKTPHIECKOH TPaBMBbI

TspkecTh 3/1€KTPOTPABMBI 3aBHCHT OT TOKA, POTEKAIONIET0 YePe3 TeJI0 YeI0BEKa, JaCTOThI TOKa,
(hH3HOTOrMYECKOTO COCTOSHUS OPraHu3Ma, IIPOIOIKHTEIBHOCTH BO3ACHCTBHS TOKa, IIyTH TOKa
B OPraHu3Me ¥ ITPOM3BO/CTBEHHBIX yC/IOBUI. XapaKkTep AeHCTBHS IPU OAHON U TOM kKe
BEJIMYMHE TOKA 3aBHCHT OT COCTOSHHS HEPBHOH CHCTEMBI H BCErO OpraHu3Ma B IICJIOM; & TaKKe
BECa YEJIOBEKA B €ro (U3HYCCKOro pa3sBUTHS.

Cuuia Toka. OT ee BeJIMYHHEI 3aBUCHT 06IIast peaxuus opranusma. [Ipepensuo jonycrumas
BemMYHHA epeMernoro toxa 0,3 MA. IIpu yBemmuenun cuiisl Toka 10 0,6-1,6 MA uYenoBek
HAYHHAET OLIYINATh €I'0 BO3JICHCTBHE, IPOMCXOMT JIEIKoe Apoxanue pyk. IIpu cuneroka8-10
MA COKpAIIAIOTCs MBIIIIIBI PYKH (B KOTOPO# 3axKaT IIPOBO/THHK), YEJIOBEK HE B COCTOSHHMU
OCB060,?1PITBCH OT HEeHCTBHS TOKA. Hopor HC OTITYCKAIOIICI0 TOKa — HAaMMCHBIIAA BCJIMYUHA TOKA,
IPH KOTOPOH YEIIOBEK YIKE HE MOXKET CaMOCTOSTEIbHO OCBOOOAMUTHCS OT 3aXBAYCHHBIX



9NIEKTPOAOB JeHCTBHEM TEX MBIIIIL, Yepe3 KoTopsie mpoxo T Tok 10-15 MA. Toku MeHbIIeH
BEJIMYMHBI HA3bIBAIOTCS OTIYCKAKOIMMI. 3Havenus nepemernoro toka 50-200 MA u 6onee
BBI3BIBAIOT YUOPHILIALMIO Cep/Id, YTO MOMKET IPHUBECTH K €ro 0cTaHOBKe. CMepTE/IbHBIA TOK —
100 MA u boree.

Pon Toka. [Ipenensno omrycTHMOe 3HAUCHHE TOCTOSIHHOT'O TOKA B 3-4 pasa BblIE JOIIYCTHMOrO
3HAYEHHS [IEPEMEHHOT0, HO 3TO — IpH HanpspkeHuu He Bhime 260-300 B. [Tpu Sonpmmnx
BeJIMYMHAX OH 0oJiee onace s YeloBeKa BBH/LY €ro 3MeKTPOJIUTHYECKOTO BO3AEHCTBHSL.
YacroTa 3nekTpudeckoro Toka. [ Ipunsras B 9HepreTHKe 4acToTa JIeKTpuyeckoro Toka (50
I'm) mpeacrapnseT GOILITYIO ONACHOCTH BOHUKHOBEHUS CY/I0pOT ¥ (PUOPHILIAIINY KETYJOYKOB.
QuOpHIIANNS HE ABIISCTCS MYCKYILHOM peakiyeil, OHa BhI3bIBAaeTCs IOBTOPSIONIEHCS
CTHUMYJISIMEH ¢ MakCHManbHOH 4yBCTBUTENBbHOCTBIO IpH 10 I'i. IToaTomMy nepemeHHBIH TOK (¢
yacToToH 50 I'1r) cuuTaeTcs B TpU-1ATh pa3 6osiee OacHbIM, YeM NOCTOSHHBIM TOK, — OH
BO3/ICHCTBYET Ha CEPICHHYIO JIeATEIBHOCTD YesioBeKka. OJ1HaKo jiaxe HEOOIIBIIOH TOCTOSHHBIH
TOK HHJKE II0pOra OLLyLIeHHs [IpH OBICTPOM pa3phlBe LEINHU JAaeT OYeHb pe3Kkue 0oleBble
OIIYINEHHs], HHOIZA BEI3LIBAIOIIHE CYI0POTrH MBIIII PYK.

IIpoao/xuTEILHOCTE BO3/1CiICTBHA TOKA. [SDKECTh NOPAYKEHUS 3aBUCUT OT
IIPOIOJKUTEIBHOCTH BO3IEHCTRBUS DJIEKTPUYECKOTO TOKA.

[Ipu UTEILHOM BO3/ICHCTRHH 2JIEKTPUYECKOI0 TOKA CHUIKACTCH COIIPOTHUBRIIEHHE KOXKH (HM3-3a
IIOTOBBIJEJICHUS) B MECTaX KOHTAKTOB, IIOBBIIIIACTCS BEPOSITHOCTE MPOX0XK/IEHUSA TOKA B
0c0OEHHO OMAacHBIN MIEPHOJ CEPAEUHOr0 1KMKIIa. YenoBeK MOKET BbIJIEPIKATh CMEPTEIbHO
oracHoe 3HaueHue nepeMennoro toxka 100 MA, eciid nMpoI0JKUTEIBHOCTD BO3IEHCTBHS TOKA HE
npessicut 0,5 c.

Conporusiienne Tej1a qexoBeka. Tejo 4eloBeKa sB/ISETCs IPOBOJIHUKOM 3JIEKTPHYECKOIO
Toka. CONPOTHBIICHHE YeJIOBEKa SBJISCTCS EPEMEHHON BEJIMYNHOMN, 3aBUCAINEH OT COCTOSIHUSA
KOJKH, OKPY)KalOLIeH Ccpe/ibl, IapaMeTpoB IEKTPUYECKOH 1elH 1 GHU3H0onorudeckux Gpakropos.
OCHOBHYIO BEIIMYHHY COIPOTHBIICHUS T YEJIOBEKA COCTABISIET MIOBEPXHOCTHBIN KOKHBIN
nokpoB (TommuHo# 10 0,2 MM). COnpOTHBIEHHE KOKH PE3KO YMEHBILIAETCS IIPH €€
HOBPEX/ICHUH (I1OPE3bl, IAPANKMHBI M JP. MUKPOTPABMBI), HAJIMYHE BJIard Ha [OBEPXHOCTH KOXKH,
MHTEHCHBHOM IIOTOBBIIE/ICHUH | 3arps3Henud. CONpPOTHBIEHHE KOXKHOTO IOKPOBA CHIILHO
CHIDKAETCS IIPH YBEIMYICHUH [UIOTHOCTH M IIJIOIIAH CONPUKOCHOBEHHS ¢ TOKOBEIYLIIAMU
qacTsaMH. [Ipu Hanpsokenan 200-300 B nactymaer aneKkTpu9ecKHi IPOPLIB BEPXHETO CII0s
KOXH.

IIyTh 3/71eKTPHYECKOr0 TOKA Yepe3 Teso 4dejioBexka. Haubosee onacHo, Korjia TOK IPOXOIUT
yepe3 JKU3HEHHO BaXKHLIE OpraHbl — cep/ille, Jerkie, roJ1oBHOM Mo3r (puc. 3).

IIpH MOP@XEHUH HeJIOBEKa 110 IYTH KIIpaBasi pyKa — HOLM» Yepe3 Cep/ille Ye0BeKa IIPOXOIHT
6,7 % obmel BeIMIMHLI YICKTPHUECKOro Toka. [Ipu myTu «nora — Horay uepes cepjue
yesioBexa npoxoauT Tosisko 0,4 % obuie BeIMYnHEl TOKA.

C MeIUUMHCKON TOYKH 3pCHUS NPOXOK/IEHHE TOKA YePe3 TEJIO SBIAETCS OCHOBHBIM
TPaBMHPYIOIHM (DaKTOPOM.

3. OKA3AHME IIEPBOIT IOMOIIMU ITPH ITOPAKEHUU SJEKTPUYECKUM
TOKOM '

HpPI nopaxceHHu BJIeI{’i‘pH‘{CCKHM TOKOM HCOGXO,E[I/IMO 6I>ICTp0 0013060,[[}{'1‘5 HOCTpaﬂaBIIIeI‘O oT
HBﬁCTBHH TOKAa — HEMC/UICHHO OTKJIIOYHUTE C ITOMOIIBK) BBIKITIOYATECIIA, pyﬁPIIII:HHKa HIIH
HOTENCSIIEHOI'O pa31=ema. a TaKXKe IIyTeM BI:IBBpr!BaIlI/I}{ l'Ip060K HJIH OTKJIIOYECHH S ITAKETHBIX



HJTH aBTOMATHYECKHX BLIKJIIOYATEICH Ha HIUTKE TY 4acThb 3JICKTPOYCTaHOBKH, KOTOpOf;I KacacTcCAa
nocrpajaBumii (puc. 4).

Puc.4. OCBOGO)K.Z[@HH@ nocrpagaBuicro or JeHCTBHS TOKA IYyTEM OTKITHOYCHHA
SNICKTPOYCTAHOBKH

OpHaKo He Beer/ia BO3MOKHO 9TO CeJlaTh: YKa3aHHbIC CPe/ICTBA MOTYT OKa3aThCsl
HEHCIIPAaBHEIMH MM YIAJICHHIBIME OT MecTa pouciuecTBys. Korja HeBO3MOXKHO OTKIIIOYUTh
3IEKTPOYCTAHOBKY, CJIe/ycT [IPUHATh HHBIE MEPBI IT0 0CBOOOKAECHHIO IIOCTPaaBIIEro,
cobmoas HaJIesKallylo I1peI0CTOPOKHOCTS.

Heo0xoauMo IOMHHTD, 4TO 110CTpalaBIIni, HAXOAAIHUKCS B LENH TOKA, CaM sBJISETCS
IPOBOJIHMKOM JIEKTPHUECKOro Toka. [Toyromy, npu ocBoO0XKI€HHHA IOCTPAJABLIEro OT
ANMEKTPUIECKOT0 TOKA OKA3bIBAIOMIKI IIOMOIIb IO/DKEH IPHHATE MEPHI IIPEIOCTOPOKHOCTH.
Ecnu anekTpoTpaBMa BeI3Balia IPUKOCHOBEHHEM K IIPHOOPY (CBETHIIBHUKY) ¢ HapyIUEHHOH
W30JIAIHEH HITH OTOJIEHHOMY IIPOBOJTY JIEKTPOIPOBOIKH, HAJIO [Iepepe3aTh WK NepepyonTh
poBoJIa (KaX 1Bl MPOBOJL B OT/IEIBHOCTH) KycaukaM¥ MITH JIPYTUM PEXYIIUM HHCTPYMEHTOM C
PYKOSATKOM M3 M30JIHPYIONCIO MaTepuana (puc. 5)

JIist oTHeNe M TOCTPa/IABIICIO OT TOKOBEAYIMX YacTel WiIv npoBojia Hanpsokenuem o 1000

B cnenyeT BOCIIONB30BATRCS KAHATOM, ITAJIKOH, JIOCKOH (puc. 6) UK KaKAM-THOO0 APYTHM CYXHUM
IpeIMETOM, HE IIPOBO, SN JIEKTPHUYCCKHH TOK. MOXKHO OTTSHYTh [IOCTPaJaBIIETO 3a OACKAY
(ecmu oHa cyXasi M OTCTaeT o Tena), u3beras MpH 3TOM NPUKOCHOBEHHS K OKPYKarOIIHAM
METAUIHYECKUM IIPE/IMCTaM H YacTsM Tella OCTPafaBIIero, He MPUKPBITHIM OIeAK 0.

J1st A30MIALMK CBOHMX PYK CJICIYET BOCIIOIB30BATHLCS JHIICKTPHYCCKUMH [IepYaTKaMHy HIIH
oOMoTaThk pyky mapdom, HajleTh Ha Hee CYKOHHYIO QypakKy, HaTSHYTh Ha PYKY pyKaBs IH/DKaKa
WM NTAJIHTO, HAKHHYTL HA 11OCTPaJaBIIero CyXylo Marepuio (puc. 7).

JleficTBOBAThH PEKOMEH/(YETCs OMHOM PYKOH, Apyras J0KHA HAXOAUTHCS B KapMaHe WM 3a
CIHHOMA.

HanpsukerneM 01000 B



Puc.7 OcBob6oxkieH e 110CTPAABIIEro OT TOKOBE/YIIEH JacTH, HAXOMALIMMCS 1101
HanpszxkerueM 10 1000 B

Bee, 0 yeM roBopmiocs BhINIe, OTHOCHTCS K YCTAaHOBKaM Harpspkenuem a0 1000 B. JIns
OTZAEJICHHUS IOCTPAJABLIErO OT TOKOBE/YIUX YacTel, HaXOMIIUXCS 0] HAIPSDKEHHEM BBIIIE
1000 B, cneayer npuMeHsTL HAIICKTPHUECKIE OOTBI, IEPUaTKH U H30IAPYIOIHE ITAHTH,
paccUMTAHHBIE HA COOTBCTCTRYIOLIee HANPsDKeHUe. Takue qefCTBHS MOXKET IPOU3BOIUTE
TOBLKO 00yYeHHBII 1epeoiall

TTocte 0cBOGOMAEHHS 1T0C PATABIIENO OT ASHCTBHS IEKTPUUECKOrO TOKA MM aTMOCHEPHOTO
aeKTpuyecTBa (yaapa MoJliiii) HeoOOX0MMMO IIPOBECTH IIOJHBIM 06hEM peaHUMAIIUH. -
[MocTpagaBmemy ciejryeT o0CCIeYUTh MOJMHBIA OKOH, He pa3penIaTs IBUIaThCs WA
IIPOZI0JDKATE PadoTy, TAK KAK BO3MOXKHO YXYAIICHHE COCTOSHES U3-3a 0JKOTOB BHYTPEHHUX
OpraHoB M TKaHei 10 X0)1y [IDOTeKAHUs JIEKTPHHECKOro Toka. [lociecTBus BHY TPEeHHIX
0KOTOB MOT'YT IIPOSIBUTLCH B TEUEHHE [1EPBBIX CYTOK MM OiKkainel Henem.

[pexae yeM npucTynuTsL  CaHUMAIMH, IPOBEPAIOT COCTOAHUE IIOCTPajaBIIero (1yJisc,
COCTOsIHHE 3paykoB). ici “ nadK| pacUIMpeHbl, HA CBET HE PearupyroT, OTCYTCTBYIOT -
IyJIbCAllMHM Ha COHHBIX aP1¢)HsIX, TO HEOOX0AUMO IIPUCTYIIUTh K peaHUMaLliH.
TTocTpajaBIIuil JOIDKEH HaXOIUTHCS HA JKECTKOM OCHOBAHHMH — HA MOy, Ha 3eMiie (TpyHTe), Ha
nockax ¥ 1p. Ipy/ib # scuBpot 0cBOO0K/IAIOT OT CTECHSIONIEH 0J1eK/bl, IIPOBEPSIOT, HET U
nepesioMa MEHHBIX IT03B01KOB, HOBPEK/ICHUS Yepelia (3aTbUI0YHON JacTH).

Peannmarusi HaurHaecsi ¢ BOCCTAHOBJICHHUS IIPOXOMMOCTH JbIXAaTeJIbHBIX IIyTeH, 3aTeM
IPOBOJMTCS HCKYCCTBCIIIOC “(BIXAHHE METO/IOM «H30 PTa B POT» HJIH «H30 PTa B HOC» (PHC. 8).

Puc.8
Bropoii Baxneimei coc v 0l YaCThIO peaHUMalMOHHBIX JCHCTBHN ABJIAETCS HAPYKHBIH

Maccax cepaua (puc. 9), ko' pblif 00ecreYnBaeT UCKYCCTBEHHOE COKPAIEHHE MBIIII] CEPILA H
BOCCTAHOBJIEHHE KPOBOOO A1 (CHHUS. '

SCERN [

Puc.9
IIpoBeieHHEM HCKYCC B OO JIbIXaHUs M HAPYKHBIH Maccaxa cepua cleyeT 3aHUMAaThCs
JIOJISIM, KOTOPBIE 00YUCHLI 1 DHEMAM 0KA3aHUs JKCTPEHHOH peaHNMANMOHHOI, nepBoii
MeIHLHHCKOH ImoMonii. A
Heymernoe okaszanue nepso i 10OMOIMHE MOXKET IPUBECTH K YXYAUIEHHIO COCTOSIHUS
IIOCTPAaBIIETO.



4, ITAT'OBOE HAIIP 51 " HHHAE ‘ :

Ha puc. 10 n3o0paxena cxcyva pacTeKaHus 2eKTPHYECKOro TOKA IO IOBEPXHOCTH 3eMJIM B
caydae oHO(A3HOTO 3uMBIKANHS HA 3eMIII0, KOTOpoe MOXKeT OLITE clieicTBHEM 00phIBa IIPOBO/IA
SNIEKTPOIHHMHM, KaCaHMs CTPCIIoi KpaHa IPoBOJia BO3/IYIIHOMN JIMHHH 3IEKTPOoIIepe1ady H T. .

Puc.10 OnacHast 30Ha 112108 5IX HATPSIKCHHH

Ecnu yenosex 6y,11€T CTOATE Ha ITOBEPXHOCTH 3EMJIM B 30HE PAaCTCKAHHA 3JICKTPHYCCKOr0 TOKA,

TO Ha JJIMHE 11ara BO31 1T HANPSKEHHE, U YEPE3 €TI0 TEII0 6yne’r IIPOXOJHUTE BHCKTII-)H‘-IGCKHI"'I
TOK. i
Benuuuna storo HaIpszde i, Ha3blBAEMOI'0 ITArOBLIM, 3aBUCHT OT INHUPHHBI LIara M MecTa

PAaCIIOIOKCHHS YCIIOBCKA. Yoev OImsKe Yell0BeK CTOHT K MECTY 3aMbIKaAHHH, TEM fosbmme
BC/IHYHHA HIATOBOTO 111D i"KCHHAH,
BenuyuHa o11acHO# 301151 [IATOBBIX HB.HpH)KﬁHPIfI 3aBHCHT OT BEJIHYHHELI HAIIPSIKCHUA

iekrposmauy. Yem prim e nanpszxenue BJIL, Tem 6osibme onacHas 30Ha. CauTacTCs, 9T0 Ha
paccrosHuM 10 M OT MCC 1 tuMBIKAHMS JIEKTPUYECKOro IPOBoIa HanpsokeHneM Beme 1000 B
onacHas 30Ha IIaroBOI'D i1 111 SHKEHUS OTCyTeTBYeT. [IpH HanpsiKeHHH TEKTPHYSCKOT0 IIPOBOIa
Hixe 1000 B Bemmuuiic @ .11 1aroBOro HALIPSHKEHUs cocTaBliseT 8 M.

YroOp! n30exaTh Mopasiicii. il AICKTPHUSCKHM TOKOM, YeJIOBEK JIOJKEH BRIXOJMTH H3 30HbBI
IIArOBOTO HANPSMKEHMs «1'VCIIBIM 1IArOM» — ISTKA LIAralomen HOr'M, He OTPHIBASICH 0T 3€MJIH,
NMPHCTABJIAETCH K HOCKY /(pyToil norn. [Ipy HaIMYMK 3alUTHBIX CPEICTB U3 TUATEKTPUICCKON
pe3uHBI (00THI, raIoN ) 1131110 BOCIIOIB30BATHCS HMHE JUIsS BBIX0/IA U3 30HBI IIANOBOTO
HanpsHKeHMS.

3anpelaeTcs BBUIPBIT!: 31 . 113 30HBI IIAarOBOT0 HAIPSHKCHUS HA OJHON HOre.

B cimywae najenus yesion: 1 (11 PYKH) 3HAYUTEIBHO YBEJIHIHTCS BEJIMIMHA IIArOBOrO
HANPSKEHUs, a, CIEJI0L 1 1110, U BeJTMYHHA ICKTPUIECKOI0 TOKa, KOTOPBIA OyIeT NPOXOIHTh
Yyepes3 ero TejI0 | Yepes 771131 CHHO BayKHBIC Opraisl — Cep/lle, JIETKHe, TOJIOBHOM MO3T,_

Eciu B pesybTarTe copiiiociloBeHs ¢ TOKOBEIYIMMHE YacTSMH HIIH IPH BOSHHKHOBEHUH
DJIEKTPUYECKOTO Pa3psi,ia MCNAHH3M HIH I'PY30N0/(beMHAS MAIlIHHA OKAXKYTCA MO/

HaIIPsDKCHHEM, IIPHKac:d 1508 KX HEM H CITYCKaThCs ¢ HHX Ha 3¢MJIIO HIIM IIOJHUMATEC HAa HUX 110
CHSTHA HAIIPSOKCHHA HC [0 nCIaeTces.

5. IOPAXKEHUE MG/ [1TEH -

[Tpu rpose HeB3st Haw: i~ 1. 1K [IPOJIOJLKATE PAGOTH HA YCTAHOBKAX, HAXOJSIIUXCS HA
OTKPBITOM BO3YXE H 117117:111Y10 II0/(COSIMHEHHBIX K BO3/YIIIHBIM JIHHHAM 3JIEKTpOIEpe/ay.
B rpo30BEIX pazpsiax 11picyTCTBYeT YAMBHTEIBHO MHOTO 3JICKTPHYECTRA: OJ(HA U3 KayK/IbIX
TPeX MKePTB IPO30BBIX 11351108 torudaet. [locne cTBHs y1apoB MOJHHH — 03KOTH H
KIIMHHYECKas CMEPTE — ¢ .11 1IMBI € [IOC/IEICTBUAMY IIPOU3BO/ICTBEHHBIX ITOPaKEHUH
IJIEKTPHYECTBOM. ‘

IIpu mopaxkeHHM MO (C. e iyeT pyKOBOﬁCTBOBaTbcs PEKOMEHIaUAMHU, KOTOPhIE
TIPHMEHSAIOTCA K IIOCTP: 1 11111IM OT DJIEKTPHHECKOTO TOKa. XapaKTepHbIe NPH3HAKH
BICKTPOTPABMEI ITPH 1105 " Ciiti MOJIHHEH BBIPa)KeHBI O0JIee OTYETINBO, a ITOCTPAIaBInUN
MOJKET BBITVISIIETH KKAK M OO TBLIN,

Ilopakenns MonmHueii 102110 130eKaTh, €CIIH BO BPeMsi TPO3bI HE BHIXOAHUTH HA OTKPBITHIE
Y9IaCTKH MECTHOCTH, JIc* - 112 “CMJIIO, H30eraTh NPHOIMKEHHS K Ma4TaM, ONOpaM, JIEPeBbsM,
PacIoIoKeHHBIM Ha 0711} [0 i MecTHOCTH. |Ipu npubimxenun rpozororo ¢ppoHTa HEOOX0IUMO

OBICTPO MOKMHYTEL BO;1) | . MOPE) ¥ YJQIUTECS OT Oepera Kak MOXHO JajIblIe,



6. YCJIOBHSI BHE!I! !

Puck, cBsi3aHHBIN C 2J1Cic1 01y

II0IIaJIa€T B CYPOBBIC DK1Y

BIIXKHOH HIIM MOKPOIT cpe/(Ll.

1 CPEJIbI
CKHMH yCT'dHDBKaMH, yBCHH'—IHBHGTCﬂ, CCIIH 060p}f}J,OBaHHE

AITHOHHBIC YCJIOBUA, Hallle BCEI'0 CBA3AHHLBIE C OITACHOCTBIO

Touxue IPOBOOAINME C/1OL JKIIKOCTH, KOTOPEIC 06pa3y10Tc;1 Ha METAJINTHYCCKHX U

H30JMPYIOLIHX ITOBEPXHOCTSIN

BO BJIQYKHOH WIIH MOKpOﬁ cpeae, Co3ar0T HOBRIC IIPHUIY/UIMBLIC U

OIIACHBIC TPACKTOPHH TO, 11 POCAYHBAHHE BO/AbI YXYIIIACT KAa49¢CTBO H30/JAIHNH, H, €CIIH

BOJIa IPOHUKACT B HEC, -

3a co0O0H 1opyy ek
mojei. [Toaromy paspaio ra
OTKPBITBIX IUIOMIAJIKAX, ¢ /(Le
MIaxTax, B MOABAIAX ¥ 1y li0
CymectByeTt 060pynon inic.
OpBI3r MM TOJHEIX 1101 1 K0
H30JIHPOBAHHLIM H Y.

3a3eMJIeHbI.
Menkast DbUIb, KOTOPS: | ot
ctupanue (abpazuro). ocnien

BBI3BIBATH KOPOTKHE 32101 111
9JIEKTPUYECKOTO TOKa I VeIl
TETIOBBIM H30JISITOPOM .
Temnepatypy. OHa Moz
Ha npoMBIIIIEHHBIX 11 ¢
OCYIIECTBIISIFOTCS PO L.
BOJIO3AIMTHEIE ¥ B3pLL: 03
B3peIBLL, B TOM YnCC & o
BBI3BAHBI BKITIOUCHHENM 1111 1
HITH KaKUM-JIHO0 JIpyri:
JIOCTATOYHOH DHEPTHI!.
Tam, rae ecTb 10106114
JIOJDKHO OBITH COKpAlc i (0
| TpaHCHOPMATOPOB 1111¢ 11X
BEPOSTHOCTH B3PLIBA, 1C0{X
B3PBIBO3ALIUIICHHOM 11011

Ilo cTenenu omacHocTy 1100
IIOMELIEHMS IO PA3/IC sy
1) nomeneHus ¢ MOEL:
CBIPOCTE (OTHOCHTENE 1t 3JI¢
TOKOTIPOBOSIIIINC TIOJIE! (MCT
BBICOKAs TeMIeparypa (Hole
KacaHHs METANIHYECKO! 1 (i
MeTaJmOKOHCprKIim“z CRIELH3 05!

il

Es

Kpa
I

2) oco0o0 omacnLIe MON Gl (CLH

6mu3ka k 100 nponer
YCJIOBHH MOBBIIIEHHO T 011 (C!
3) momemenus Ge3 mon LI
NOBBIIEHHYIO WK 0COU 10 O
B 3aBHCHMOCTH OT Ka1C! )it
CpeZCcTBa 3aluTLL.

1T

“HBL YTCHYKH TOKA U KOPOTKHC 3aMbIKaHHs, YTO HE TOJIBKO BJICHET

1 YCTAHOBOK, HO H 3HAYHTCIBHO YBC/IHYHBACT OIIACHOCTE JJIA
I CIICIIHAJILHBIC [TpaBUJIa pa60”rm B TPYJAHBIX YCJIOBHAX: Ha

KOXO03SHCTBEHHBIX YCTAaHOBKax, CTPOUTEIILHBIX IUIOMIAAKAX,

X HCKOTOPEBIX ITPOU3BOJACTB.

cOecneunBaloniee HeoOX0UMYIO 3aIIUTY OT JOXK/Is1, OOKOBBIX
i1 B BOJ1y. B miease obopyioBanme 10/KHO OBITH 3aKPBITHIM,

LIM K KOPDpPO3HH. MeTaiagecKne 9acTH JOJIKHBI OBITH

TACT B MAlIKHBI M JJICKTPHUYCCKOC OGOPY,HOBH.HH@, BbI3BIBACT
) Jmmxymnxm qacTeld. TOKONpoBOsIIas NbUIL MOKET TAKKE
', @ U30JIMPYIOLIAs IEUIL MOXKET IIPEephIBATh ITOTOK
“1{BaThb KOHTaKTHOE conpoTuBieHue. Cyxas NbUIb SBISETCS
TIAIONIMM PACCEMBAHUE TEIIA M YBEIINYHBAIONIMM JIOKIBHYIO
UTTATH IEKTPUYECKHE LENH H BBI3BIBATH OKAPHI M B3PBIBEL
X034 CTBEHHBIX IIPOU3BO/ICTBEHHBIX IUIOMIAIX, T1e
J43aHHbIE C TblIe06pa3oBaHueM, H0KHE yCTAHABIHBATLCS
ICHBIC CHCTEMBI.
. COJICpIKAIIMX B3PLIBOOIACHBIE I'a3bl U [1bLIL, MOT'YT OBIThH
CIOYEHHEM 3JIEKTPHYECKUX LEeTeH, HaXOJAIUXCs I10/] TOKOM,
"OBPCMCHHEIM IIPOIIECCOM, CHOCO6HBIM BbI3BaTh PICI(pI:I_

)CTh, KOJIMYECTBO IEKTPUUECKUX Leltel 1 06opy/1oBaHus
CIHMYMa, HalPUMED, 3a CHET Y/IAJICHUS YIEKTPHYECKHX MOTOPOB
1eHBI HA nHeBMaTHdeckoe obopyosanue. Eciu cymecTsyer
(MO MCII0JIB30BaTh 3JIeKTPooOOPY/I0BaHHE BO
[ ¥ IPUMEHSTH [10%Kapobe30macHble IeKTpuYecKue Kabemu.
TP JIOCH IEKTPUYECKHM TOKOM BCE IIPOMU3BO/ICTBEHHEBIE
TPH KaTETOpHH.: :
i 0IIACHOCTBIO — [IPY HAJIMYHH OJHOIO U3 CIEAYIOMHUX YCIOBHM:
10CTh IpeBbIaeT 75%), TOKOIPOBOASIIAS ITbUIb,
IMYEeCKHe, 3eMIIIHbIE, JKe1e300€ TOHHbIe, KHPIUYHBIE H T.IL.),
2 C JumaTeIbHOE BpeMsi), BO3MOXKHOCTb OJJHOBPEMEHHOIO
2 2JICKTPOOOOPY/IOBAHKS U MMEIOILIMX COEMHEHHE C 3eMJIeH
*NHOJIOTMYECKHX allaparoB, MEXaHHW3MOB H T.IL.);
| — nanuyue ocoboi chIpocTH (OTHOCHTENBHAS BIAXKHOCTh
ICCKM aKTHBHOM MIIM OpraHHYecKOH cpejibl, IBYX HIu Oosee

1yE e
¥l

)i OHACHOCTH — OTCYTCTBYIOT YCIIOBUS, CO3JAIOIIHE

HOCTB. -

WCHIEHUS IPUMEHACTCS TO WM HHOE 000pyI0BaHHE U
g 1



7. MEPBI 11O OBECIEYEH IO 3JIEKTPOBE30IIACHOCTH HA ITPOU3BO/JICTBE

[IpaBuna ycrpoiicTa 5.1 2iip: CTAaHOBOK NPEAIUCHIBAIOT Pl MEP 3ALIATEI 110 00eCIeYeH e
3eKkTpobesonacHocTh e, 1yy (BAIOMIEr0 IePCOHANA ¥ HOCTOPOHHMX Jmil. [Ipu paccMoTperun 1
BBIOOPE MEP 3alMThI CIICAYET ' VCTh B BHJLY, YTO HH O/[HA H3 HHX HE SBIACTCS YHUBEPCATBHO.
Kamxpas mepa 3amure: noie:  ipHcylMe eil I0CTONHCTBA M HE0CTATKH, 9T0 H
HAKJIABIBACT OlIPe/Ie. cliiil  01I'DAHUYEHHA HA 00/1acTh ee npuMeHenus. B kaxiom

KOHKPETHOM CJIy"ae BbI{i1paiv | i Te Mephl 3alMThl, KOTOPbIE B 3aJaHHELIX YCIOBHSIX SBJISIOTCS
Oonee 3pDEKTUBILIME ¥ HAJICY  (LIMH.

J1C

PaceMOTpHM HEROTOPLIE MO 1 110 HPEAOTBPALIEHUIO YJIEKTPOTPABMATHIMA.

1. CocrosiHme H30/SIIIIL Y1 | DOYCTAHOBOK.

Hajiexarnee cocTostHue 1300 11 3JICKTPOYCTAHOBOK SBIISIETCS OJIHAM M3 PEINAIOIMX
(akTOpOB, OIPe/ICTAIOL UL 71+ 1HO0E30ACHOCTD.

B mponecce skcryaraigii o POYCTAHOBOK M30JISILHs H3MEHSET CBOM CBOMCTBA BCIIE/(CTBUE
Harpesa pabodmyIl M IyCKOn! 1 TOKAMH, TOKAMH KOPOTKOTO 3aMBIKAHHS U TEIJIOM OT
IIOCTOPOHHUX HCTOYHHKCEB, 1! 17V /ILTATE MEXaHHYECKHUX BO3/ICHCTBHIH, JeHCcTBUS OKPYKAIOLIECH
Cpelbl M IIPOCTO crapeet.

YacTeie moBpesk icnust 120 1 nabio/laloTes B rudKUX IPOBOJIax M MIHYpax, MHTAIOUIHEX
IpuOOpEI ¥ amapatyphl (11 ¢ (01X, y BHIIOK, IPH HATATHBAHWUH WIH 3aIIEMJICHUH IIHYpa U
T.IL.), B PO3€TKAX, Y BRIK. (¥ /i W [1aTPOHOB CBETHJIBHMKOB, KOT/IA OTOJIIOTCS TOKOBEAYILHE
Y4CTH M JOCTYII K UM Ylpol 1 (puc. 11) y

Jl1s cBOEBpEME1I10T0 BEIABIEL | /IcEKTOB H30JAIMH B 0043aTE/IBHOM MOPsIKe He00X01uMO
IEPUOAUYECKH IINOBOAMTE HCIL (1M U U3MEPEHUS U30JIAIMY ¥ BHEINHUIH ee OCMOTP.

2. 3anyuenue (2::eMienne) Ko DiUycoB 3JIeKTPoodopy1oBaHUsL.

3aHyJIeHHE SBJISIC I CS OAHOM M3 ¢ "IIOBHBIX MEp 3aIllUTHI OT IOPAYKCHUS IEKTPHYECKHM TOKOM B
anekTpoycTaHoBkax 20 1000 B ¢ 1iryxo3azemiieHHON HeMTpalbio — T.€. B Hauboliee MUPOKO
pacmpocTpaHeH! X Tpex(a3HE = [CTBIPEXIPOBOAHLIX diekTpocersx 380/220 B.

ITpu aBapuHHOM COCTOSIHKM IIe' * (3aMBIKAHME TOKOBEYIIMX YacTel Ha METAIHYeCKHe YaCcTH
(xopryc u /ip.) 2 (CKTPOYCTAHO! 1) BEIMYMHA TOKA KOPOTKOI'O 3aMbIKaHHS (YE€Pe3 COEIMHEHUS C
HH3KHM COIIPOTI: ! ICHHEM) J[OC! | DYHO BBICOKA LI TOT'O, YTOOBI PacIUIaBUTH MIPEIOXPAHUTEIH
MY BBI3BATE CP: 0 ATBIBAHME 3a1' 175l KOTOPAs OTKIIIOYUT MOBPEXKICHHYIO YCTAHOBKY OT
NHATAIOUIEH CeTl. =
3alMTHOE 3a3¢eMIICHHE — 0/(Ha 11" ranfoliee pacripoCTPaHEHHBIX MEp 3allHThI B CETAX C
H30JIMPOBAHHON 1eiTpaibio Ha oxenneM g0 1000 B. 3amurtHoe 3a3emiienne objiagaer TeM xe
HEJI0CTAaTKOM, Y10 M 3aHyJICHHE 1€ 3aLIMINAeT YeIoBeKa OT AeHCTBHS IEKTPHYECKOT0 TOKA
IIPH HEMOCPECT!: "HHOM [IPUKO’ BEHHU K TOKOBEYLIMM YacTsM.

3. Ilpamenenuc (BoiHOH n30, ' un. ‘

Hammume [1BO#110 | M30JISMUH B /1Msl HE OTMEHSET COOTBETCTBYIOIIETO yX0/a 3a HHM H
npoduIaKTHIec: X HCnpltaHui . OmmubouHo OpU10 ObI JyMaTh, 9TO IPH HOJb30BAHHY,
HAIPUMED, 1€K' DOMHCTPYMEH! 1 MM IPHOOPOM ¢ JABOMHOM H30IAIMEH TOTHOCTEIO
MCKJIIOYAETCs B0 I0KHOCTS 3JIC ' POTPABM, M CUHTATh, YTO IPUMEHEHME IEKTPOU3IEIIHIA ¢
JABOHHOM u307s11: i BooOIIe He  HebyeT IpUMEHEeHHS 3allUTHBIX CPEJICTB.

Py4HBIe 271eKTpr'cCKMe MAlIHE = ¢ JIBOHHON M30JsiIHel (d1eKTponHeTpyMeHT Kiacca II) He
TpelyeTcst 3a3en 4Th. Ha KopIy  Takol MAIIHHE! 10JKEH UMEThCS CTICIHAIHBIH 3HAK
(kBazgpar B KBaj1)) \T€).



i
DNEeKTPOHHCTPY M HTOM Kiacca | paspemaercs paboraTs 6e3 IPUMEHEHHS IUAIEKTPHYCCKHX
CPEJICTB MH/IMBY, yAJILHOM 3aIu| 11 B [TOMENIeHUAX 0e3 IOBBILEHHON ONIaCHOCTH HOPAKCHUL
PabOTArOIIUX 3JI¢ KTPHYECKHAM TOKOM.

4. IllpuMeHenue CBeTHILHAKOL ¢ IMOHIKEHHBIM HAlPSZKEHHEM,

Hanpspkenus 50 3 1 HiKe oTHEC

HampsXKCHHA PCKOMEHIOYCTCA IIP!
HeOOJIBIIOH MOIITIIOCTH: IIEPEHOC

MECTHOEC OCBCIIIC!

B nomermmenusx «
CBETHJIBHHKH J1O.

HeO1aronpusATH L]
Hapy’)KHBIX YCTal!
5. Ilpumeneniic
3alUTHOE OTKIIN
HEBBITTOTHUMBIN !
Ycrpo#cTBo 3anin
IIPOBOJIOB: KOT/l1
OTKJIIOYEHHE JIC]
3aITATRI BHYTPI
JNEKTPHYECKUM 1!

IIOBBIIIEHHOH 011
6. llpumenennc
(muanexTpuycc:
T.IL.).
W3onupyronmm::
HA3HAYEHHIO.
[Tepen xaxapiv |
IPOBEPEHBI HA ©
I[pu ucnone3on:
BJIQYKHBIMH H 11¢

OTCYTCTBHE MPOL

Hzommpyronyie |
u apyrux geder:
Kosps1 nepen nip
OTCYTCTBHE IPC!
KOBPBI CIIEayeT -
7. Hoaxaroucr
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‘1bl [TYD K Tak Ha3plBaeMbIM «MaJIbIM HanpsDKeHUsAM». Maiible
VIEHSTH JUISl TUTAHUH TOKOITPUEMHHKOB CPABHUTENBHO
110H 3JI€KTPOHHCTPYMEHT, PYUHbIE [IEPEHOCHBIE CBETHIIBHUKH,

[ACHOCTBIO M 0CO00 ONACHBIX IIEPEHOCHBIE 3JIEKTPUYECKUE
ssikenue He Boie S0 B. [Ipu paborax B ocobo

OJIax BeIKIHOYarenel, bapabanax KOTJIOB U T.I1.) ¥ B

L1e CBETHJIGHUKH JOJDKHBI IMETh HapshkeHue He Bbiure 12 B.
ITHOr0 oTKJI04enus (Y30).

‘MO, KOTJIa JPYTHe Mephl 3alIUThl OKa3bIBAIOTCs JIN00
'MBHBIMH.

MS pEarHpyeT Ha YXYIIICHHE M30JISIHUH JIeKTPHIECKHX
ICHTCS 10 TIpefenibHOM BeanyrHbl 30 MA, IpOHCXOaUT

onoB B Teuerne 30 mukpocekysa. Y30 npumeHseTcs Uis
"PHYECKHX IIPOBOJIOB, s Oe3onacHocTH paboThl C pyUYHBIMH
1 TIPO BEJIEHMHU 3JIEKTPOCBAPOUYHEIX paboT B IIOMELIEHHSIX
OIIACHBIX.

¥ _

»0B, GOT M TAJIOMNI, MO/ICTABOK, H30IMPYIOMEro HHCTPYMEHTa H

IMH CpeJIcTBaMH CJIE/IYET I10JIb30BaTLCH I10 UX ITPAMOMY

ICKTPUYECKHE 3ICKTPO3AIUTHEIE CPeICTBA JOJIKHBI OBITH
“JICHHH W 3arps3HeHui.

21yeT oOpaTUTh BHUMaHHE Ha TO, 4TOObI OHH HE OBLIH

mit. [lepeq mpuMeHeHHEM NIEPYaTOK ClIeyeT NPOBEPUTH
4MBAHMS UX B CTOPOHY NAJIBLIEB.

[EHTA HE JIOJDKHBI UMETh PAKOBHH, TPELHH, CKOJIOB, B3IyTHH

‘1151 OBITH OUHIICHEI OT 3arps3HEHHI H OCMOTPEHEI Ha
tpertuH U T.11. [Ipu oOHapykeHu# MoJ00HEIX 1e(eKTOB

IEKTPO06OPY/10BAHMS pa3peniaercs NPON3BOIHTE
[CPCOHAJY € TPYIIIOH 110 3J1eKTP06e30nacHOCTH He HIDKe

'TOH 4€/I0BEKA OT BO3MOYKHOIO TIOpaXXeHus JIEKTPHICCKUM
2CHL JKCIUTyaTaluy 3JICKTPOYCTAHOBOK.

JBE3OITACHOCTH

*B OT [OPAKEHHS JIEKTPHYECKUM TOKOM HEOOX0IUMO
1IPEJICTABRIATE ceDe OIacHOCTh AEHCTBHA 3JIEKTPHYECKOTO

‘0JIaTh NpaBuiia 0€30M1aCHOCTH, 3HATh COJlepIKaHue
'Ka3aHUIO IIEPBOM [TOMOINM IIPK HECYACTHRIX CIydasX Ha
ce npu HeoOXoaUMOCTH B JI000# obcranoske. OT 3TOrO

TAMX KOJLIer, .

'POB B DJIEKTPOCETH HEOOXOMMO: YOEAUThCSH B HCIPABHOM

XTPHYECKOTO IIHYPa, ITernce/ ILHON BHIJIKH, B OTCYTCTBHH
\2TCH 10J1b30BATBES IEKTPONpHOopamMu ¢ pasOUTHIMH
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-J0pa IpoH3BO,

‘ITOOBI OH HE
'y'Ka??aH.HbIX T}

~CHHA IEKTPY

“CCKM, HO He pexxe | pasa B 6 Mec, IPOH3BOUTH H3MEPEHHE
JOJIALMH OMMC

oM Ha nanpsbkenue 500B, npu 3ToM conpoTHBieHHe

0,5 Om; yOeuThest B HCIIPABHOM COCTOSHHM PO3ETKH.
cimem 12 u S0 B 10/5KHBI 0TJIHYATHCS 0T PO3ETOK CeTH
viomue Haanucn. Bunku vanpsokenunem 12 u 50 B ne

27 1 220 B. Poserka 1o/5KHa ObITh HAJIEXKHO IPUKPEIIIEHA K

‘aTh PO3eTKY 0€3 H30IMPYIOLIEro KOPITyCa; CleAyeT
[PABJICHMS B BBIKTIOYEHHOM II0JI0KEHHH W HCIIPABHOM
‘IIHET0 0OCMOTpa HAIMYME U KPEIUIEHHE 3a3eMIISIOLIEr0

'1yca HIeKTPooGOpYH0BaHuMs ¥ IPUGOPHI (CYIIHIbHbIE
mraroue or cetd 220 B nomkHb! ObITH 3a3€MIIEHEL.

VJISIIIHKA TIPOBOJIOB, HEMCIIPABHOCTH INTENCEIBHBIX BHIIOK,

1 33¢MIISIOIIMX TIPOBOIHUKOB, OIPAXICHHH U T.11. paboTta
IeHa JI0 yCTpaHeHUs HeucnpaBHocTH. CoOmoaaTs nopsIoK
UIEKTPOCETD, COTIACHO KOTOpOoMY HIHYD (kabeis) cHavyana

1 K cetd (puc. 14)

e B 00paTHOM HOPSAKE. DICKTPOLIHYP CIENyeT

1)1 1py paboTe M He Ionajai noj Npubopkl, annapars  T.11.

'OBAHUI ITPUBOJUT K TIOPAKEHHUIO ITEKTPUIECKHM TOKOM.

"CKHM TOKOM MOYKET BO3HMKHYTB HE TOJIBKO ITPH MOJIb30BaHUH
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) IEpCoOHAIA.

‘3B pa60Ty HE JIOITYCKAaeTCd OJHOBPEMEHHO ITPHKACATECA K

CHHS, BOJOIIPOBOMHEIX TPYO M JIp. METAJUIHYECKUX
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CKHX YCTPOiic ) HPHKACATECS K OCBETHTENLHOM annaparype MOKpPLIME

OT 3aTPA3NCIT ¥ MBLTH 31€KTPOJIAMIIBI I0/] HAIPSHKEHHEM; DEMOHTHPOBAT
1, ITMICE 1L, "¢ PO3ETKHU, SIEKTPONPHOODHI U ANIIAPATHI, TI0/IBELIUBATH
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‘tp1e TpyObl, 6aTaper OTOIIeH S, BEMATh 4TO-1H00 Ha

5 33 TIHYP BHIIKY U3 PO3€TKH; OCTaBIATh O€3 npHcMoTpa
ITOJIHSITE BOMOH HarpeBare/bHble NPUOOPHI (IEKTPOYAHHUKH
4Th PYKH B BOJLY HAarpeBaeMylO 3JIEeKTPOKHUIIATHIEHUKOM,
TJIATKH ¢ OTKPBITOH CHUPAILIO; BKIIIOYATE B OJIHY PO3ETKY

X mpubopoB; nepeaBaTh IEKTPONPHOOPEI UM, HE

YA0OBAHUC IIPH TIEPEPHIBE B pa60're " MO OKOHYaHHH pa60qer0

[ BCE HIEKTPOIPUOOPEI JOJDKHEI OBITH HEMEJIEHHO
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3anpemaercs npukacarses. Kopnyc noj HanpsokenneM. He BKnogaTs!

I[‘IH NpeayTIPEXKACHU A 00 onacnocm HpHGHH}i{eHI/IH K TOKOBCOYIIHM YacCTAM, HAXOIAUIMMCS 10T
HAIIPAKCHHEM — IPeAYIPeKIAIoMMe IIAKATHI M 3HAKH.

e

croir §i (I /  vcnsitanue § HE BNE3AN!
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_\“‘np‘ﬂxﬁﬁﬁe et L5 MKUIHK

yboer

ONACHOE |
INEKTPHMECKOE NONE
BE3CPEACTR Ayt = H

NPOXOR 3ANPELLEH

OcCTOpOKHO, AKKYMYJISiTOPHBIE Oarapeu |
AKKyMyJIATOpHBIE GaTapen Ui paspelleHus Ope/ieeHHbIX IeHCTBHIT TOIBKO IIPH BBEIIIOJIHEHUH
KOHKPETHBIX TpeOoBanumii 6e30IIacCHOCTH TPy/aa — HpeANHChIBAIONINE IJIAKATHI U 3HAKM.

HH}I YKa3aHHs MECTOHAXOYKJICHH pa.3IIH‘IHI)IX 00BEKTOB 1 }’CTPOHC’I‘B YKa3aTeJbHbIC
IVIAKATBI H 3HAKH.

SAZEMINEHO

Homuure! Hpammbnoe IOJIL30BAHNE YICKTPOIHEprueil, cob 0 eHne NPaBII yeTpoiicTBa
H YKCILTYATALMH 3JIEKTPOYCTAHOBOK NPAKTHYECKH HCKII0UACT BO3MOKHOCTE NOPAKEHHS
3J1eKTpuqecng TOKOM.
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