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CocraBnieHa Ha OCHOBaHHUH "TIpaBun
f —\ TEXHUYECKOH  OJKCIUTyaTalliM  3JIEKTPOYCTaHOBOK
norpebureneii”, "MexorpacneBbiXx IpaBWi 10
e oxpaHe Tpyaa (npaBun 0€30MacHOCTH) TIpH
aKcrutyaraiwy ekrpoycranoBok (IIOT P M - 016 -
2001)", "HHCTpyKUMHM TI0 TPUMEHEHHI0O W
WUCTIBITAHUIO CPEACTB 3allUTHI, HCTMONb3yEMBIX B
anekrpoycranoskax", ['OCT P 12.4.026-2001
K / "IlBeTra CHrHAJIbHBIC, 3HAKH 0€30ITaCHOCTH, pa3MeTKa
CUTHAJIIbHAA "

HeanekTpoTeXHHIECKOMY TIEPCOHATY, BBHIMOJHAIOMEMY PabOThI, IpH KOTOPBIX
MO>KET BO3HHKHYTh OHAaCHOCTb ITOP@KEHHS 3JEKTPUIECKUM TOKOM, NpHcBauBaercs |
rpymia 1o s3nekrpobesonacHoctd. llepconany, ycBouBmieMy TpeGoBaHHA IT0
31eKTpOOE30MMacCHOCTH, OTHOCAIIHECS K €ro IpOW3BOJACTBEHHOW JEATEIHHOCTH,
npucBauBaercs 1 rpymma ¢ odopMieHMEM B JKypPHaJ€ YCTAHOBJICHHOW (HOPMBEI,
yAOCTOBEPEHHUE HE BBHIJAETCH.

[IpucBoenue rpynmbt [ mpow3sBOAMTCS TyTEM MPOBEACHHUA WHCTPYKTaXa,
KOTOPBIH, KaK MPaBWIIO, NOJDKEH 3aBEPINATHCA MPOBEPKOM 3HaHMIA B (JOpME YCTHOTO
ornpoca u (Ipy HEOOXOIUMOCTH) NMPOBEPKOH NMPUOOPETEHHBIX HABBHIKOB 0€30MacHBIX
crioco0oB paboTHl WK OKa3aHUS MEPBOI MOMOIIM IPU MOPAKEHUM DNEKTPUIECKIM
TokoM. IIpucBoenue I rpymsi Mo 37ekTpo6GE30MacHOCTH TPOBOAMT PabOTHUK U3
YUCHa INEKTPOTEXHHUYECKOTO TNepcoHala AaHHoro [lorpeburens ¢ rpymmoil mo
anekTpode3onacHocTy He Hke 111,

IlpucBoeHse IEepBO IpyHmel MO 3JIEKTPOOE30MIaCHOCTH HPOBOAUTCA €
IIEPHOIUYHOCTHIO HE PEXE 00H020 pa3a B roa!

OnekTpo6e30NacHOCTh - CHCTEMAa OpPraHM3AalMOHHBIX M TEXHHYECKHX
MEpOTIPUATHI ¥ CPEACTB, 0OECIIEUNBAIOMUX 3aAMUTY MOAEH OT BPEAHOTO U OTIACHOTO
BO3JEHCTBUS NIEKTPUUECKOTO TOKA, INEKTPUIECKON AYTH, SJIEKTPOMArHUTHOTO TIOJIS
M CTaTHYECKOI'0 JJIEKTPUIECTBA.

Ha ocHOBE mpHBEACHHBIX MATEPHATIOB B YUYPECKACHUM MOXET ObITH
paspaboTraHa MECTHAA MHCTPYKLMA C y9eTOM 0COOEHHOCTEH paboThI.

I'pymma 1 pacnpocTpansercs Ha HE3JIEKTPOTEXHUIECKHIA IIEpCOHAI.

Ilepconan HeEINEKTPOTEXHUYECKHMI - [MPOU3BOJACTBEHHBIA MEPCOHAN, He
MOTIaAIOIIUI [10]1 OTIPEACIICHUE "INEKTPOTEXHHUECKOTO B DJIEKTPOTEXHOJIOTHIECKOT O
rmepcoHana” "MexoTpacieBhiX MpaBmiI 0 oxpaHe Tpyda (mpaBui 6€30ITaCHOCTH) MPH
aKcIUTyararmu dsexrpoycraHoBok (II0OT P M -016-2001)".

Ilepeuens  mpodeccuii, paboumx  mecrT, TpeOYIOIMX  OTHECEHUSA
IIPOM3BOJACTBEHHOI0 IIEPCOHANA K IIEPBOM TIpymme, ONpeAesisieT PYKOBOJUTENID
yupexxaeHus. IlepcoHany, ycBouBiieMy TpeOoBaHMS MO 3JEKTPOOE30MaCHOCTH,
OTHOCAIIIHECH K €r0 IPOU3BOJCTBCHHOM IEATENLHOCTH, TMPUCBAUBACTCA TNEpBas
rpymmna ¢ 0QOopMIICHHEM B XXypHaJIe YCTaHOBJIEHHOH ¢opmbl (OY-130).




ONEKTpUYecKas »J3Heprus, Kak camas YHMBEpcaibHas M yAoOHas ans
HCHONB30BaHMA (pOpMa SHEPTHH, - BEPHEIH NOMOIIHHK Ha MPOH3BOACTBE H B ObITy. HO
OHa MOXKET IIPUHECTH M HEIMONpPABUMBIA BpEA 3A0POBBIO 4YEJIOBEKA, €CIH IpU
M0JIb30BaHHUH €0 HE COOMOAaTh MEPHL JIMIHOIN MPEAOCTOPOKHOCTA U HE BBHIMIOJIHATH
JJIEMEHTapPHBIX MpaBil 0€30NIaCHOCTH.

DKCILTyaTalMsa 3JCeKTPOIPOBOAKH, 3JIEKTPOCBETIWIBHUKOB,3JIEKTPOUHCTPYMEHTA
U APYIUX JIEKTPONPUOOPOB CTOYKH 3peHHs] 0€30MaCHOCTH CYIIECTBEHHO OTJIMYAETCS
OT OJKCIulyaTauud moOoro apyroro o6GopynoBanusa. HeoOxomymo mnoMHUTH 00
OITACHOCTH JJIEKTPUYECKOT0 TOKa ITPH HEOPEKHOM MM HEOCTOPOXKHOM OOpallleHUH ¢
HHM.

OOHapyXHUTh JIEKTPUICCKHI TOK YEJIOBEK HE MOXKET, UL 3TOr0 y HEro HeT
CIIEUANbHBIX OpPraHoB 4YyBCTB. KoBapHas OCOOCHHOCTbh JNEKTPHUYECKOH JSHEPruu
3aKJII0YAETCS B TOM, YTO OHA HEBUAMMA, HE UMEET 3ariaxa M LBETa.

ONEKTPUYECKHI TOK TMOpaXKaeT BHE3AMHO, KOTAA YEJOBEK OKAa3bIBacTCs
BKJIIOYECHHBIM B LEMb MPOXOXKAEHUA Toka. OnacHas CUTyalus BO3HHUKAET TOT/A, KOTAa
OH C OJHO¥ CTOPOHBI KacaeTCsl HEM30JIMPOBAHHOT O IIPOBOAQA, IPOBOAKHM C HAPYIIEHHOMN
M30JILHUEH, METALIMYECKOr0 KOpITyca 3JIEKTpONpHOOpa ¢ HEHMCIPaBHOW HM30JLIMEN
WIN APYTOro METAUIMYECKOTO NPEAMETA, CIIy4aWHO OKa3aBIIETOCS MO HAPSIKEHUEM,
a C JIPYyroi CTOPOHBI - 3€MJIH, 3a3€MJICHHBIX TIpEAMETOB, TpyO M T.m. (puc.l, 2).
OmacHoCTs OOHApYKWBAETCAd CIMINKOM I103{HO, KOrJAa NPEJOTBPATHTDL MOPDKCHUE
JNEKTPHYECKUM TOKOM OKa3bIBAETCS MPAKTHIECKH HEBO3MOXKHBIM.

~

Puc. 1 Puc. 2

HcToyHMKaMH 3JEKTPUYECKOr0 TOKA, MOPAXKAIOMIEro YeJIOBEKa, MOryT CTaTh
3JIEKTPOYCTAHOBKU KaK MPOMBINLIEHHOTO, TaKk ¥ OBITOBOTO Ha3HAYEHMS, a MHOTAA U
atMoc(epHOE NeKTPHIECTBO (MOJHHH).

BaxxedmuM  ycioBHEM  00€cleYeHHMS  3JEKTpPOOE€30MacHOCTH  SIBJISIETCS
UCIIPABHOE COCTOSHUE U30JLIMHU JJIEKTPOCETEH U AIEKTPONPUEMHHUKOB.

Ilpy HOpMaAJIBHOM COCTOSHMM H3OJSALMH JIEKTPOYCTAHOBKH OITACHOCTH MOXET
BO3HHMKHYTb TOJBKO IPH CIydJaifHOM IPHKOCHOBEHHH K €€ TOKOBEeIyIIHM 4YactsM. [1o
neiicrByiomuM Ilpasunam  ycrpoiictBa asektpoycraHoBok (I1YD)  mocrymHBIX
IIPMKOCHOBEHMIO TOKOBEAYIIMX HEH3OJHUPOBAHHBIX 4YacTeil 3JIEKTPOYCTAHOBKH HE
I0JpKHO ObITh. OnHaxo, 70% cinydyaeB NOpakeHHs INEKTPUYECKHM TOKOM



IPOUCXOOUT HMMEHHO B pE3yJbTare IMPUKOCHOBEHMS K TOKOBEAYIIUM 4YacTsM,
HaxXO[IMMMCS 0] HATIPSKEHHEM.

Ilo HEKOTOpPBIM AAHHBIM 3JIEKTPOTPAaBMBI COCTABILTIOT OKOJIO 30 TPOLIEHTOB
o0mero 4ucja BceX TPaBM Ha ITPOM3BOACTBE W, Kak IPAaBWIO, UMEIOT TSDKEIbIE
nocneacrBud. [1o sacrore cMEpPTENBHBIX HCXOAOB JIEKTpOTpaBMaTisM B 15-16 pa3
IIPEBOCXOUT APYTHE BUABI TPABM.

BbicOokasi CMEPTHOCTb OT MOPAKEHHS DSJIEKTPUUECKMM TOKOM OOBACHAETCS
HEyMEHHEM OKa3aTh ITOCTPAAABIIEMY IEPBYI0 MEIULIMHCKYIO roMonib. OHa [0JDKHA
ObITH OKa3aHa B MIEPBBIC YETHIPE-TATb MUHYT I10CIIE TIOPAKCHUA.

CrarucTuka MOKa3bIBACT: MPUMEHSAS CBOEBPEMEHHO METOABI OKHUBJICHHS B
MIEPBBIE IB€ MUHYTHI MOCJE HACTYIUIEHHUS KIMHUYECKONH CMEPTH, MOXKHO CHAcTH A0
92 nmponenToB MOCTPAJABUINX, @ B TEUYEHUE OT TPEX J0 YETHIPEX MUHYT - TOJIbKO S0
HPOLEHTOB.

Hexoropbie BB 3NEKTPOTPaBM, 0coOeHHO ripu HanpsokeHuu 6osnee 1000 B,
XapaKTEPU3YIOTCS TEPMUUECKUM JEHCTBUEM INEKTpUYECKOTO TOKa. [locTpanaBiimii
MOJKET MONYUYHUTH THKENbIE 0KOT'M HapYXHBIX U IIyOOKO pacIlOIOKEHHBIX TKaHEMH,
YTO NPHBOIUT K HECOBMECTHMBIM C JKH3HBIO HAPYLUICHHSIM OPraHOB U CHCTEM.

I'naBHOI NPUYMHON CMEPTH NPU NIOPAKEHHH HETIOBEKA JIEKTPHUECCKUM TOKOM
ABisieTCss mepuepydecKrii  LIMPKYJAATOPHBIA Koulanc mocie  GuopwusLuu
XKeTyao4dkoB cepana. OH HENPEMEHHO Pa30BBETCS, €CIM HE AEJaTh MacCak cepALa
OJHOBPEMEHHO C MPOBEACHUEM HCKYCCTBEHHOIO JIbIXaHMA "H30 PTa B poT'.

IIpn mopaxkeHWM 3NEKTPUHMECKAM TOKOM MOCTpajaBIivii B JHOOOM ciydae
JoJDKeH obpaturbes K Bpady. Uepe3 HECKONBKO 4acOB MOTYT BOSHUKHYThL ONACHBIE
nocnencTBus (MageHue CEepACYHON [JEATENbHOCTH, BBI3BAHHOE HAapyMIEHUEM
¢yHKIMUH cepAua u3-3a BO3JACHCTBHS 3JEKTpHYEcKOro Toka). llepudepuueckue
COCYMCTbIE HApYIICHMS MOTYT OOHApYy>KUBAaThCA 4YEPE3 HEAECMIO IOCNEC TPaBMBI.
OTMe4EHBI CIy4au, KOT/Ia CITYCTA HECKOJIKO MECALIEB Pa3BUBAJIaCh KaTapakTa rias.

Hccnenosanmst mokasaiu, 4ro OOJbHbIE M OCNAONCHHBIE, a TaKoKe JIHIIA,
Haxo[sIMECSd B COCTOSIHUM [ENPECCHH, HEPBHOTO BO30YXKACHUS WIH ONbSHEHMS,
6oJiee YyBCTBUTENbLHBI K BO3ACHCTBUIO 3NIEKTPUYECKOTO TOKA.

ONEKTPUYECKMIT TOK OKa3bIBAET HA YEJIOBEYECKUI OpraHm3M OHOJOrMYECcKoe,
NEKTPOIUTHIECKOE M TEPMUUYECKOE BO3ACHCTBUE.

buonoruyeckoe BO3ACHCTBHE BBHIPAKAETCA B PasApaKEHUH M BO3OYMKIACHHHU
AKHUBBIX KJIETOK OpraHM3Ma, YTO NPHBOJUT K HEMPOHM3BOJBHBIM CYIXOPOXKHBIM
COKPAIICHHAM MBI, HAPYIMICHWIO HEPBHOH CHCTEMBL, OpPraHOB [BIXaHUS U
KpoBooOpamenus. [Ipu 3ToM MoryT Habmoaarscsi 0OMOPOKH, TIOTEPS CO3HAHMA,



pPaccTpoMCTBO pedd, CYAOPOTH, HAPYIICHUE AbIXaHWA (BILIOTh 0 OCTaHOBKH). Ipu
3JIEKTPOTPAaBME MOXKET MOPAKATHCSA BECh OPTaHU3M B LIEJIOM C IIOPAKEHUEM HEPBHOM
CHUCTEMBI, IApAIM4OM JABIXaHWSA M CEpAL@, HO MOTyT OBITH TOJBKO YaCTHYHBIE
MOPAXKEHUA OTACHBHBIX Yy4YacTKOB Teyia. Ilapanmwd ApIxarenbHBIX MBIIL, MBILIIL
ceplia MOXKET MPUBECTH K cMepTenbHOMY ucxonxy. Ilpu Tsokenoi anexrporpaBme
CMEPTh MOXKET HaCTYIIUTh MIHOBEHHO.

DNEKTPONUTHIECKOE BO3AECHCTBUE MPOSBIISIETCS B Pa3JI0XKEHUH I1J1a3Mbl KPOBU
U JIPYrUX OPraHM™ECKHMX KMIKOCTEH, YTO MOXKET NMPUBECTH K HAPYIIECHUIO KX
(pH3HKO-XHMHIECKOI0 COCTaBa.

TCpMI/I‘ICCKOC BOSHCﬁCTBPIC COIIPOBOXOACTCA O0XOraMH OTACIIbHBIX Y4aCTKOB
TeNa M IEPErPpeBOM OTAEJIbHBIX BHYTPEHHHUX OpraHOB, BbI3bIBAS B HHUX Pa3JIMYHBIC
(OYHKUHMOHAIBHBIE paccTpoiicTBa. Bo3HMKaOmias 3JeKTpUYecKas Ayra BbI3BIBACT
MECTHBIE TIOBPEKACHHUS TKAHEH U OPraHoB Y€NOBEKa.
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TsoxecTb 3NEKTPOTpaBMbl 3aBUCUT OT TOKA, IIPOTEKAIOLIETO YEPE3 TENo
YEeJIOBEKa,  YacTOThI  TOKa,  (U3UOJOTMYECKOr0  COCTOSIHMSI ~ OpraHu3Mma,
IPOAODKUTEILHOCTH  BO3JEHCTBHS TOKAa, IIyTH TOKa B  OpraHM3Me H
MPOU3BOACTBEHHLIX YyCJIOBML. Xapakrep ACHCTBUS MPU OOHON W TOW XK€ BEJIWYUHE
TOKA 3aBHCUT OT COCTOSIHMS HEPBHOM CHCTEMBI ¥ BCETO OpPraHW3Ma B IEJIOM, a TaoKe
BECA YEJIOBEKA M €r0 (PU3UIECKOTO Pa3BUTHSL

Cuna Toka. Ot ee BeTMUMHBI 3aBUCUT 00mIas peakius opranusma. [Ipenensso
JonycTUMas BeImduHa nepeMeHHoro Toka 0,3 MA. Ilpu yBeudeHUH CHUIBI TOKA JI0
0,6-1,6 MA YeJIOBEK HaYMHACT OLLyIaTh ero BO3/CHCTBHE,
rpoucxoautiierkoeapoxanue pyk. Ilpu cune Toka 8-10 MA cokpamiaroTCs MBILILBI
pyk#u (B KOTOpO# 3akaT NMPOBOAHMK), YEJIOBEK HE B COCTOSHHH OCBOOOJUTHCS OT
neiictBust Toka. [lopor He OTIyCcKarOmero Toka - HauMeHbIas BEJIMYMHA TOKA, IPU
KOTOPOH YeNOBEK YK€ HE MOXET CaMOCTOATENIbHO OCBOOOIUTHCS OT 3aXBa4E€HHBIX
JJIEKTPOAOB ACHCTBUEM TEX MBIMIL, Yepe3 KOTOpble MpoxomuT ToK 10-15 MA. Toku
MEHBIIEH BEIMYUHbI Ha3bIBAIOTCS OTILYCKAOIUMU. 3HAYEHUS TIEPEMEHHOT0 Toka 50-
200 MA u 6onee BBI3BIBAIOT PUOPMIUIAIMIO CEpALA, YTO MOXKET MPUBECTH K €ro
ocranoBke. CmeprenbHbiii Tok -100 MA 1 Gonee.

Pon Toka. IlpenessHo AONMyCTHMOE 3HAYCHHE MOCTOSHHOrO TOKa B 3-4 pasa
BBIIIE JOITyCTUMOI'0 3HAYEHHS IEPEMEHHOIO0, HO 3TO - MPU HANpSHKEHUM HE BBILIE
260-300 B. Ilpu 6onpmmx BenwuuHax OH Oojiee OmMaceH AJis 4YeloBEKa BBUIY €ro
INEKTPONIUTUIECKOTO BO3ACHCTBUSL.

Yacrora anekTpudeckoro Toka. IlpuHaTas B 3HEpreTuke 4acTora
anexrpudeckoro Toka (50 ') mpeacrasisier GOJBITYIO OMACHOCTh BO3HUKHOBEHHS
cyaopor v GuOpunnsumu Kenygo4ukoB. PuOpWLUIAIMSA HE ABNAETCS MYCKYJIbHOU
peakuMeil, OHAa BBI3BIBAETCA TOBTOPSIOMICHCA CTUMYJNIALMEH C MaKCMMallbHOI
qyBCTBUTENLHOCTHIO Tipu 10 ['u. IMoaromy mepemennsiii Tok (¢ uvacroroit 50 I'm)
CYMTAETCs B TPU-TIATH pa3 0oJiee OMACHBIM, YEM TIOCTOSTHHBIH TOK, - OH BO3AEHCTBYET



Ha CEPACYHYIO AEATENbHOCTD YeioBeka. OqHako Aake HEOONbINO NOCTOSHHBINA TOK
HIDKE 10pOra OIIYIIEHHs MpH OBICTPOM pa3phbiBE LIENH JA€T 04€Hb pe3Kkue OOoJIEBBbIC
OLLYLICHHUS, UHOTA BBHI3BIBAIOIIUE CYJIOPOTH MBIIII] PYK.

[ IponoIKUTEeNIbHOCTD BO3NCHCTBUA TOKA. TAKECTb MOPAKEHUA 3ABUCHT OT
NIPOAOCIDKUTENLHOCTH BO3NEHCTBUS INEKTPHIECKOTO TOKA.

[Ipy  anuTENHHOM  BO3ACMCTBMM  DJIEKTPUUECKOTO TOKA  CHIDKAETCA
COIPOTUBJIEHUE KOXH (M3-3a TOTOBBIACIICHWS) B MECTaX KOHTAKTOB, MOBBIIIAETCS
BEPOSITHOCTH ITPOXOXKICHHS TOKa B OCOOCHHO OMAacCHBIA MEPHUOJ CEPACYHOIO LIMKIA.
YesioBeK MOXKET BBIACPKATh CMEPTENHHO OMACHOE 3HAYCHHE NnepeMeHHoro toka 100
MA, eClI¥ IPOIOJDKUTEIFHOCTh BO3XEHCTBHA TOKa He ripeBbicut 0,5 c.

ComnpoTuBlicHHE Tejla 4€JIOBEKa. Ten0 4YelnoBeKa SBISIETCS IMPOBOJIHUKOM
3NeKTpH4YeCcKoro Toka. COMpoOTHBIECHUE YEJIOBEKA SBJISETCA NEPEMEHHOM BEJIMIHHOM,
3aBUCAINEH OT COCTOSHMS KOXH, OKPYKAIOLIEH Cpebl, NapaMETPOB JJIEKTPHIECKOM
e u pusnonoruaeckux Gaxropos.

OCHOBHYX0 BEIMYMHY CONPOTHUBIEHMS Tela 4eJOoBeKa  COCTAaBIACT
MMOBEPXHOCTHBIN KOXHBIA MOKpoB (ToammHON 10 0,2 MM). ConpOTHBIECHHE KOXU
PE3KO yMEHBIIAETCS MPH €€ MOBPEKIACHHH (ITOPE3bl, HAPAUHbBI ¥ IP. MUKPOTPAaBMBI),
HAJIMMHUE BNArv Ha MOBEPXHOCTH KOXKH, HHTCHCHBHOM TOTOBBUICNICHUU U
3arps3HeHMM. CONpOTHBIIEHME KO)KHOIO IMOKPOBA CWIBHO CHIDKAETCA IIpH
YBEJIMYEHUM TUIOTHOCTH U IUIOIAAN COTIPUKOCHOBEHMS ¢ TOKOBEAYHIMMM YaCTSMH.
[Ipn nampsoxkenun 200-300 B HacTymaeT 3NEKTPUYECKMIA MPOPBIB BEPXHETO CJOS
KOXH.

Ilytp anexTpudeckoro Toka depe3 Teno dejsoBexa. Hawbonee omacHo, korna
TOK MPOXOJUT Yepe3 KM3HEHHO BaXKHbIE OpPTaHbl - CEPALE, JIETKUE, TOJIOBHOI MO3T
(puc. 3).

Ilpy nopaxeHuu 4YeynoBeKa MO HMyTH "IpaBas pyka — HOTH" depe3 Cepjle
4yenoBeka npoxommr 6,7 % obmeit BenuuuHb ekTpudeckoro Toka. [Ipu mytu "Hora
— Hora" yepe3 cepaile uenoBeka npoxoaut Tojbsko 0,4 % obmieii BemauHbI TOKA.

C MeauiMHCKOM TOYKM 3pEHUA MIPOXOKIACHHUE TOKA YE€PE3 TENO SBISIETCA
OCHOBHBIM TPaBMHPYIOHMIUM (PAKTOPOM.

Puc. 3 Puc. 4 OcBoboxaenue nocTpagasiiero
OT NEACTBHUA TOKA ITyTEM OTKIHOUYCHUA
3NEKTPOYCTaHOBKH



Ilp# mopakeHHH 3JIEKTPHIECKHM TOKOM HEOOXOMMMO OBICTPO OCBOOOIUTEH
MOCTPaJaBIIeEro OT JACHCTBHUA TOKA - HEMEMJIECHHO OTKIIOYUTH C TOMOIIBIO
BBIKJIFOYATE/s, pyOMIBHHMKA HWIM IOTEIICEIBHOTO pa3beMa, a TakKe IyTEM
BBIBEPTHIBAHUA MNPOOOK MM OTKIIOYECHHMS ITAKETHBIX WIM aBTOMAaTHYECKHX
BBHIKJIIOYATENIEH Ha INMUTKE Ty 4YacTh JJEKTPOYCTAHOBKHM, KOTOPOH Kacaercd
nocTpanasmui (puc. 4).

OpHako He Bcerja BO3MOXKHO 3TO CHENaTh. YKa3aHHBIE CPEACTBA MOrYT
OKa3aTbCsl HEUCTNPAaBHBIMU WM YJAICHHBIMA OT Mecra mpoucmectsua. Koraa
HEBO3MOXHO OTKIIOYMTb DJJICKTPOYCTAHOBKY, CIEAyeT MPUHATL WHBIE MEpPHI II0
OCBOOOKICHHIO ITOCTpaZaBIiero, cobJro/1as HajUIeKalyio MpeAoCTOPOXHOCTb.

Heo6x0a1Mo NOMHUTH, YTO MOCTPAAABINMIA, HAXOAANIMIICA B LIEIM TOKA, caM
ABJIICTCS TPOBOJHUKOM DJJIEKTpU4ecKOro Toka. I[loatoMy, mpu 0CBOOOXAEHHH
MOCTPAJABLIET0 OT JNEKTPHUYECKOr0 TOKA OKAa3bIBAIOIIMK ITOMOLIb JODKEH IPUHATH
MEPHI IPEIOCTOPOKHOCTH.

Ecim snexrpoTpasma BeI3BaHA NPUKOCHOBEHHEM K NPUOOPY (CBETWILHUKY) C
HapyIICHHOW W30JMEd WIM OrOJICHHOMY IIPOBOAY JJIEKTPOIIPOBOAKH, HAI0
nepepe3arb Wik nepepyouTth MpoBoja (KaKblil MPOBOA B OTAECIHHOCTH) KyCauyKaMHu
WK IPYTUM PEXYIIAM UHCTPYMEHTOM C PYKOATKOW M3 H30JIMPYIOLIETO MaTepuaia
(puc. 5)

Puc. 5



JUid oTneneHuss NOCTpajaBIIErO0 OT TOKOBEAYUIMX 4YacTed WIM IIpoBOJa
HanpsokenueM 10 1000 B cnenyer Bocnonb30BaThesi KaHATOM, MAKOM, JOCKOH (pHC.
6) WM KakuM-THMOO OPYrMM CyXHM HpPEIMETOM, HE MPOBOASIIMM 3JIEKTPHUECKHIl
TOK. MOXHO OTTAHYTH IOCTpPAaJaBIIETO 3a ONEKIAY (€CIH OHa cyxad ¥ OTCTaeT OT
Tena), wsberas NPH JITOM TIPUKOCHOBEHHMS K OKDYXKAIOMIMM METALIHYECKHM
MpeAMETaM U 4acTAM TeNa NOCTPagaBIIero, HE MPUKPBITHIM OEXKIOH.

JUis w307sIMM CBOMX PYK CJIIEAYET BOCIIONB30BAaThCH IUIIEKTPUIECKUMU
IepyarkaMH Wi oOMOTaTh pPyKy mapdom, HaJeThb Ha HEE CYKOHHYIO (ypaxky,
HaTSHYTh HA PYKY PyKaB NUHKAKA WY NAJbTO, HAKUHYTh HAa NOCTPaaBLIEr0 CyXYIO
Marepuio (puc. 7).

JleificTBOBaTb pexkoMeHAyeTCs OAHOW pyKO#, Apyras NOJDKHA HAXOAUTHCS B
KapMaHe WIH 3a CIIUHOIA.

Puc.6. Ocpoboxenue NOCTPajaBUIEIO ot Puc.7 Ocoboxaenne mnocTpajaBlIero OT
TOKOBEHYIEH 4acTH, HaxoMIeHcs T1oj TOKOBEIYILEH YacTH, HaXOAAIIHICH
HanpsbxeHuem jgo 1000 B nox Hanpsokeruem ao 1000 B

Bce, 0 4yeM roBopwiIoCh BBIIIE, OTHOCHTCA K YCTaHOBKAM HAMpsDKEHHEM [0
1000 B. Jina oraencHus MOCTPAfaBIer0 OT TOKOBEAYMMX 4dacTel, HaXONAMIMXCS
nox HanpsokeHueMm Boime 1000 B, cnemyer nmpuMeEHATH AUINEKTpUHEcKUe OOTEHI,
MepYaTkKM W WU30IMpYIOIME TITaHTH, pacCUMTaHHblE HA COOTBETCTBYIOIICE
Hanpsbkenue. Takue NeHCTBUA MOXKET POU3BOAMUTH TONBLKO 00Y4EHHBIN NEPCOHAL.

Tlocne ocBOOOKACHHS TOCTPAJABIIEro OT ACHCTBHA SJIEKTPHIECKOro TOKa HIIH
aTMOC(PepHOro 3NMEKTpHYECTBA (yZapa MOJHUH) HEOOXOOUMO IPOBECTH IOJHBIM
o0peM peasmmaumu. [locTpagaBmieMy ciexyer oOecreddTh ITOJHBINA IOKOM, He
paspeniaTh ABHMrarbCsd HJIM NPOAODKAaTh paboTy, Tak Kak BO3MOXKHO YXYIIICHHE
COCTOSIHMSL M3-3@ OXKOTOB BHYTPEHHMX OpPraHOB M TKAaHEH MO XOAYy MNPOTEKAHUS
JNIEKTPUYECKOTO TOKa. llocnencTBusi BHYTpPEHHUX O0XKOTOB MOTYT TIPOSBUTHCS B
TEYCHHE NEPBBIX CYTOK WM ONbkaiineii HeIeNu.



Ilpexne 4YeM TIPUCTYNUTh K  peaHUMAI[dM, [POBEPSIOT  COCTOSHHE
IOCTpagasIiero (MyJbc, COCTOSHUE 3pavkoB). EcM 3pauyku pacIndpeHbl, Ha CBET He
pearupyroT, OTCYTCTBYIOT HYyJbCalldM Ha COHHBIX apTepHAX, TO HEOOXOIHMO
MPUCTYIIUTHh K pECaHUMAalIHAH.

TlocTpanaBmmii AOMKEH HAXOAUTHCA HA KECTKOM OCHOBAHHH - Ha MOMY, Ha
3eMie (TpyHTe), Ha JOCKax M mp. I'pyap H >KMBOT OCBOOOXKIAIOT OT CTECHAIOIIE
OJIEX/bl, TIPOBEPSIOT, HET JIM MEPENioMa MEHHBIX MO3BOHKOB, MOBPEXIACHUS Yepena
(3aTBUI0YHOI YacTH).

Peanvmaims HauMHAETCA C BOCCTAHOBJICHHUA MPOXOMHUMOCTH JIBIXATEJILHBIX
IyTeH, 3aTeM MPOBOAMTCS HMCKYCCTBEHHOE JBIXaHWE METOAOM "H30 pTa B poT" WM
"u30 prta B HOC" (puc. §).

Puc.8 Puc.9

Bropoii BaxxHeiueil cocTaBHON 9acThiO0 peaHUMAIMOHHbBIX JEHCTBUI ABIsSETCS
HapyXHbIif Maccax cepana (puc. 9), KOTOphIif o00ecredyHBaeT HCKYCCTBEHHOE
COKpaIlleH®E MBI CEP/LIa U BOCCTAHOBJIEHUE KPOBOOOPAILIEHUS.

IlpoBeseHHMEM HMCKYCCTBEHHOrO MABIXaHHA W HApPYXKHBIH Maccaxka cepAia
ClHeAyeT 3aHUMAarkCsl JIOIM, KOTOpHIE OOYydYeHB! MMpHEMaM OKa3aHUA IKCTPEHHOM
peaHMMAaOHHOM, IEPBOM MEAULIMHCKOM TTOMOIIIH.

Heymenoe okaszaHve mnepBoii NMOMOIMM MOXET IPUBECTH K YXYAINEHHIO

Ha puc. 10 uzobpaxeHa cxema pacT€KaHWS »3JIEKTPUIECKOTO TOKa IIO
MOBEPXHOCTH 3EMIIH B cIy4ae OJHO(A3HOI0 3aMbIKaHHSA Ha 3€MI0, KOTOPOE MOXKET
OBITH ClieACTBHEM 00pBIBa MPOBO/IA INEKTPOJHHNH, KaCAaHHA CTPEJIOif KpaHa IpoBoaa
BO3/YIITHOH JIMHVHM INIEKTPONEPENAYy H T. 1.

Puc.10 OnacHas 30Ha IAaroBbIX HAMPAKEHHH



Ecnu genoBexk OyAeT CTOATh HAa MOBEPXHOCTH 3€MJIM B 30HE pacTeKaHUs
3JIEKTPHYECKOT0 TOKa, TO Ha JUIMHE 11ara BOZHUKHET HarpsHKEHUE, U Y4epe3 €ro Tejo
OyAeT NpOXOIWTH IJEKTPHIECKHIA TOK.

BenyunHa 3TOr0 HamnpsKeHUs, Ha3bIBAEMOTO IIArOBHIM, 3aBHCHUT OT HIMPHHBI
mara ¥ MeCTa paclofIoKeHHA dYesioBexka. UYeM Ommke 49ejl0OBEK CTOMT K MECTY
3aMbIKaHUsA, TeM OOJIbIIE BEIMYHUHA IArOBOTO HATIPSHKEHHS.

Beaynunna omacHOM 30HBI INArOBHIX HANPSDKEHHH 3aBUCHT OT BETHUYMHBI
HanpsbkeHusa dekTponunun. Yem Boime HanpspkeHue (U B), Tem Gonbiue omnacHas
30Ha. Cumraercs, uro Ha paccrosHuM 10 M OT MecTa 3aMBIKaHMS IJIEKTPUYECKOTO
nmpoofa HanpsoxkeHuem Beilie 1000 B omacHas 30Ha IaroBoro HampsHKEHHS
orcyrcTByer. Ipu HampspkeHuu snekrpudeckoro nposona Hipke 1000 B BenuunHa
30HBI [IArOBOr0 HANPSPKEHHSA COCTaBIITET 8 M.

Yro6sr m36exkarb HOPAKEHHA JJICKTPHIECKHM TOKOM, 4YEJIOBEK JIOJDKEH
BBIXOJIMTH W3 30HBI MAroBOro HANpPSDKEHWA "T'yCHHBIM miarom" - MATKa mararomeit
HOTH, HE OTPBIBASICh OT 3€MJIM, MPUCTABJISIETCA K HOCKY Apyroit Horu. [Ipu Hamuqvm
3alMTHBIX CPEACTB W3 [JUDJCKTPUYECKON pe3uHbl (OOTHI, rajioimM) HY»XKHO
BOCHOJIb30BaThCA HMH JUIS BBIXOAA M3 30HBI HIArOBOI0 HANPSDHKECHHUA.

3anpemaercs BRINPHIrHBATh W3 30HH MAroBOro HaNpsHXKeHUS Ha OJHOM HOTe.

B cnyyae manesws denoBeka (Ha pyKH) 3HAUMTEIbHO YBEIMUMTCS BENUYMHA
HIarOBOTO HANpSDKEHUS, a, CJEeNOBaTeNbHO, M BENWYMHA JJIEKTPUYECKOTO TOKa,
KOTOpPBIH OyJeT MpOXOOUTHh 4epe3 €ro TENO M 4Yepe3 KH3HEHHO BaXKHbBIE OpraHbi -
cepane, JIErKue, rOJIOBHOM MO3T.

Ecim B pe3ynbrare CONMPUKOCHOBEHHSA C TOKOBEAYIMIMMM HaCTAMM WM TIPH
BO3HHKHOBEHUH 3JIEKTPUYECKOr0 pa3psAia MEXaHHW3M WM Ipy30II0IbEMHAT MalllHA
OK&XYTCS HOJ HANpsHKEHUEM, PUKACATHCA K HUM U CITYCKAaThCA ¢ HAX Ha 3€MJIIO HITH
MOJIHMMAThCA HA HUX JI0 CHATHS HalpsKeHUs HE pa3pemaeTcs.

Ilpy rpose Henb3s HAYMHATHP WJIM IMPOJOJDKATh pabOTHI Ha YCTaHOBKaX,
HaxOo[MIMXCA Ha OTKPHITOM BO3[yX€ U HanpsMYIO MOJCOEIMHEHHBIX K BO3/yIIHBIM
JIMHUAM SJICKTPOTICpEeAaUL.

B rpo3oBbIX paspsaax NPUCYTCTBYET YAMBUTEIBHO MHOTO JJIEKTPHYECTBA:
OlHAa M3 K&KJBIX TPEX JKEPTB IPO30BBIX pa3panoB morubaer. [locaeacTBus yaapoB
MOJIHUM - OXOIM M KIMHHYECKAasT CMEPTh - CPaBHUMBI C ITOCIEACTBHAMH
IIPOU3BOJICTBEHHBIX TIOPAKCHUI JEKTPUIECTBOM.

Ilpu nopakeHun monHuel ClEAyEeT PYKOBOACTBOBATLCS PEKOMEHAALMUAMM,
KOTOPBIE MPUMEHSIOTCA K MOCTPAJaBIIMM OT JJNEKTPUHECKOTO TOKA. XapaKTepHBIE
IPH3HAKH 3JIEKTPOTPABMEI ITPH NOPOKEHUH MOJHUEH BHIPOKEHBI 00JIE€ OTYETIIHBO, a
ITOCTPAJaBIIMIA MOXET BBITJIAJETh «KaK MEPTBBII.

Iopakenus MonmHMEH MOXHO W30EKaTh, €CIM BO BPEMS TPO3bl HE BBHIXOIUTH
Ha OTKPBITBIE YYaCTKHM MECTHOCTH, Jiedb Ha 3eMi0, u30erarb MNpPUONIDKEHHSA K
MayTaM, oOIlopaM, IEPEBbSIM, pPACMOJNOXCHHBIM HAa OTKPHITOM MecTHOCTH. Ilpu
NPUOMIKEHHH Ipo30BOro (poHTa HE00X0aUMMO OBICTPO MOKHHYTH BOXy (03€po,
MODE€) H yOAIUTECA OT Oepera kak MOKHO JaNIbIIe.



Puck, CBfi3aHHLIN C JJICKTPUYECKUMH YCTaHOBKAMH, yBequmsaeTc;I ecnu
0o00opyAOBaHHE MONAAACT B CYpPOBHE IKCILUTyaTallMOHHBIEC YCJIOBMSA, 4Yallle BCEro
CBSI3aHHBIE C OMACHOCTHIO BJIAXKHOM WA MOKPO#i Cpebl.

ToHkME mpoBOAfIIME CJIOM JKHOKOCTH, KOTOpble oOpa3yloTcs Ha
METALTMYECKUX M H30JHPYIOIMX MOBEPXHOCTIX BO BIIAKHOW WM MOKpOH cpene,
CO3Jal0T HOBBIC MPUHMY/UIMBHIC M OMACHBIC TPACKTOpHHM TOKa. [IpocauuBanue BObI
YXyAIaeT Ka4ecTBO W3ONAIMH, W, €CNTU BOAA MPOHWKAET B HEE, BO3MOXHBI YTEUKHU
TOKA M KOPOTKHE 3aMbIKaHUs, YTO HE TOJIBKO BJIECYET 32 CO00I NOpUy 3MEKTPUIECKHUX
YCTAaHOBOK, HO W 3HAYUTEIbHO YyBEIMYWMBaeT OMacHOCTh i moaeh. Iloaromy
paspaboraHbl crienMaibHbIC MpaBujia paboThl B TPYAHBIX YCJIOBHMSX: HAa OTKPBITBIX
IUIOMIAIKaX, CEJIbCKOXO3IHCTBEHHRIX YCTAHOBKAX, CTPOHMTCIBHBIX IUIOIMAAKAX,
[axTax, B IOABAJIAX U B YCIOBHUAX HEKOTOPHIX MPOU3BOJICTB.

CymectByer 000pynoBanue, ofecrneuMBaroniee HEOOXOAMMYIO 3amUTy OT
IO, OOKOBBIX OpBI3T WIK MOJIHBIX MOTPYKEHMIA B BoAy. B uaeane o6opynosanue
JIOJDKHO OBITh 3aKpHITBIM, M30JHPOBAHHRAIM M YCTOWYMBHIM K KOPPO3HMH.
Merannwdeckue 9acTH JO/DKHBE OBITH 3a36MJICHBI.

Menkass mbUIb, KOTOpas TMPOHMKAET B MAalIMHBL U JJIEKTPUYECKOE
o0opyZioBaHME, BBI3BIBACT CTUpaHUE (abpa3uio), OCOOCHHO ABIKYIIMXCS 4YaCTEi.
TokonpoBozsimas NbUIb MOMKET TalkKE BbI3BIBATh KOPOTKHE 3aMbIKaHWA, a
M30JIMPYIONIas MbUIb MOXKET MPEPHIBATh MOTOK MIEKTPUIECKOT0 TOKA U YBEIHYMBATD
KOHTaKkTHOEe conpoTruBicHue. Cyxad IbLUIb SBJISETCA TEIUIOBBIM  H30JIITOPOM,
YMEHBILAIOIUM PACCEUBAHME TEIUIA U YBEJIMYMBAIOLIUM JIOKAIBHYIO TEMIIEPATYpYy.
Ona MOJKET HapymarTh NECKTPUHUECKUE LIETI U BbI3BIBATh MOKaPhl U B3PHIBBL.

Ha npoMBINUIEHHBIX U CEJIbCKOX03IHCTBEHHBIX ITPOU3BOJACTBCHHBIX IUIOMIAIAX,
TAC OCYMECTBIIOTCA TIPOLECCHl, CBA3AHHLIE C TNLINEOOPA3OBAHMEM, IOJDKHBI
yCTaHAaBJIMBATHCS BOAO3AIIUTHBIE U B3PbIBOOE30TIaCHBIE CHCTEMBI.

B3psiBEI, B TOM YHCJIE B CpeAax, COAEPKAIMX B3PHIBOOIIACHBIC I'a3bl U MBLIb,
MOTYT OBITH BBI3BaHBI BIJIIOYCHHEM WM BBIKIIIOYCHHEM OSJIEKTPUYECKHUX LCTICH,
HAXOAMIHXCA MO TOKOM, W KakuM-JIMOO APYrHMM KPaTKOBPEMEHHBIM TPOLIECCOM,
CIIOCOOHBIM BBI3BaTh UCKPHI JOCTATOYHOI SHEPTHH.

Tam, roe ecth nmofoOHas OMACHOCTh, KOJUYECTBO JJIEKTPHYECKHX Iernei U
0o00pynoOBaHHs AODKHO OBITH COKpAIEHO [0 MHHHMYMa, HampuMep, 3a cyer
yaaneHHus JJeKTPHYECKMX MOTOpPOB M TpaHCOpMAaropoB WIH HMX 3aMeHBl Ha
nmaesMarudeckoe obopymoBanme. Ecmu  cymiecTByeT BEpOATHOCTh  B3phIBa,
HEO0XOIMMO  HCIIONIB30BATH  3JIEKTPOOOOPYOBAaHHE BO  B3PHIBO3AIIMIIIEHHOM
UCIIOJTHEHMU U TIPUMEHATH T105kapo0e30MnacHble 3IEKTpdeckue kabemm.

Ilo cremeHH OMacHOCTH IOPOKCHHA MOAEH 3JIEKTPHYECKHM TOKOM BCE
TPOU3BOJICTBCHHBIC TIOMEIMICHMSA TIOAPA3ACHAIOT HA TPH KATETOPHH:

1. TlomemeHus ¢ NOBBIIIEHHON ONMACHOCTHIO - MPU HAJIMIHK OJTHOTO U3
CIIEAYIOIIMX YCIOBHIA: CBIPOCTh (OTHOCHUTENbHAA BIAXHOCTD MpeBbIIIacT 75%),
TOKONPOBOJALIAS MBI, TOKOIPOBOISIIME HOJBI (METALTMYECKHE, 3EMIISTHBIC,
xKene300eTOHHbIC, KUPITHIHBIE | T.11.), BRICOKas TeMneparypa (6oiee 35° C
JUIMTEJIBHOE BpEMS), BO3MOXXHOCTh OJIHOBPEMEHHOIO KaCaHHS METAILTHIECKOIr0
KOpIlyca  JJIeKTpoOoOOpyHOBaHMA M  HMEIOUIMX COCJUHEHHE C  3emuieil



METAJUIOKOHCTPYKLMIA 3/1aHMs (TEXHOJIOTMYECKUX araparoB, MEXaHU3MOB U T.IL.);

2. Oco6o onacHbIE NOMELIEHHS - HATHYHE 0CO00H CHIPOCTH (OTHOCHUTEIbHAS
BJIakHOCTh Omm3ka k 100 mpomeHTaMm), XMMHYECKH aKTHBHOW WJIM OpraHH4YecKOM
cpeayl, BYX WM 0oJsiee yCiloBHii NOBBIMEHHON OMACHOCTH,

3. Tlomemenus 6e3 NMOBBIMIEHHOH ONMACHOCTH - OTCYTCTBYIOT YCJIOBHA,
CO3Jalo1IKe MOBHIIEHHYIO MJTH 0CO0YI0 OMIAaCHOCTb.

B 3aBHCHMOCTH OT KaTeropMy NOMELICHUS NPUMEHSIETCS TO WIH HHOE
000pyIOBaHHE H CPEJICTBA 3ALIHTHL.

IIpaBuna ycTpoiicTBa 3JIEKTPOYCTAaHOBOK IMPEMNHUCHIBAIOT PAX MEP 3aIUTHI IO
obecriedeHue 3MeKTpOOE30NaCHOCTH 00CTY)KHBAIOILIEr0 MEPCOHANIA ¥ TOCTOPOHHHX
s, IIpu paccMoTpeHur U BEIOOpE MEp 3alUTHI CIEAyEeT HMETh B BUIY, YTO HH OJIHA
W3 HHUX He gBagercd yHuBepcaibHOH. Kakmad Mepa 3ammrbl MMeeT NpUCYyIIHe eit
IOCTOMHCTBA H HENOCTATKHM, YTO W HAKIAJBIBACT OMPEHCICHHbIC OTPAHUMCHUSA Ha
obnacte ee MpUMEHEHWA. B KaKIOM KOHKPETHOM Cllydae BbIOMPAIOTCS T€ MEpPbI
3alMTH, KOTOpPbIE B 3aJaHHBIX YCIOBWAX ABLIIOTCA Oojee JIPPEKTHUBHBIMH M
HaJC)KHBIMU.

PaccmMoTpuM HEKOTOpBIE MEPHI N0 NIPEAOTBPANICHHIO IEKTPOTPAaBMATH3MA.

1. Cocrosnne H30JA1HH 3J1EKTPOYCTAHOBOK.

Hajnexxamee cocTosHIE H30ISHHAU 3JIEKTPOYCTAHOBOK SIBJISIETCS OJTHHUM M3
pemaroiux GakTopoB, ONMPEAEIAIONMX IEKTPOOE30ITaCHOCTD.

B mnpomecce 3KcIUTyaTauyd 3JIEKTPOYCTAHOBOK H3OJIAIMA H3MEHAET CBOM
CBOJCTBa BCJICACTBHE HarpeBa pabovYMMH W ITYCKOBBIMH TOKAMH, TOKAMH KOPOTKOI'O
3aMBIKaHMsI U TEIUIOM OT MOCTOPOHHUX HCTOYHHMKOB, B PE3YJIbTaTe MEXaHUUECKHUX
BO3JICHCTBUI, NEHCTBUS OKPYKAIOIIECH CpeAbl U TIPOCTO CTapeeT.

Yacrele NOBPEXACHUA W30JMLMU HAOMOAIOTCA B rHOKHX MPOBOJAX M IIHYPaX,
[HMTAIOMMX NpAaGOpHl U ammaparypsl (Ha crufax, y BWIOK, NPH HATATHBAHHHM HJIH
3alIEMJIEHHH IMHYpa U T.IL.), B PO3ETKaX, V BHIKIIOYATEICH U MaTPOHOB CBETHIILHHKOB,
KOF 1A OTOJISIOTCS TOKOBEAYIMHE YaCTH U JOCTYI K HAM YIIPOIIACTCSA

(puc. 11)




JI1s1 CBOEBPEMEHHOT O BBIABIICHUS AE(PEKTOB U30JLIMH B 0043aTEIFHOM MOPSAKE
HEOOXO0MMMO NIEPHOAMYECKH IIPOBOJAUTH UCTIBITAHUA U H3MEPEHHS H30JISAIHU
U BHEIIHUH €€ OCMOTP.

2. 3anyjenue (3a3eMJicHHE) KOPNYCOB 2IEKTPO06ODPY10BAHKA.

3aHyJleHUE SBJISETCS OOHONM M3 OCHOBHBIX MEp 3allUThl OT [MOPKEHMS
JNEKTPUYECKUM TOKOM B 3JeKTpoycraHoBkax a0 1000 B ¢ riyxo3a3zeMjieHHOI
HeHTpaibl0 - T.6. B Haubonee HIMPOKO paclpoOCTpaHEHHBIX Tpex(Qa3HbIX
YETRIPEXNPOBOAHBIX JNekTpocerax 380/220 B.

Tlpu aBapuiiHOM cOCTOSHHH NemH (3aMBIKAHHE TOKOBEAYINHX 4YacTedl Ha
METAJLUIMYECKHE YacTHU (KOPITyC U JIp.) INEKTPOYCTAHOBKH) BETHYHHA TOKa KOPOTKOro
3aMbIKaHUS (Yepe3 COCIUHEHHS ¢ HU3KMM COIPOTHBJIEHHEM) JOCTAaTOYHO BBICOKA
JUIA TOro, 9T005! PacIUiaBHTh MPEIOXPAHUTENH WIH BHI3BaTh CpabaThIBaHUE 3aIUTEI,
KOTOpas OTKIIOYMT MOBPEKACHHYIO YCTAHOBKY OT MMTAIOME CETH.

3ammuTHOE 323emMJIeHHe - 01HA U3 HaN0oJIEe pacrpOCTPaHEHHBIX MEP 3alUThI
B CETIX C H30JMPOBAaHHOA Heirpaikio HanpsokeHueM 1o 1000 B. 3amurHoe
3a3eMiicHHe 00JajaeT TeM >K€ HENOCTaTKoM, YTO M 3aHyJICHHE - HE 3alluIiacTt
YeloBeKa OT  JOCHCTBHUA  JJIEKTPUMECKOrO0 TOKa TPU  HEMOCPEICTBEHHOM
NPUMKOCHOBEHHMH K TOKOBEHYIIMM JaCTAM.

3. IlpumMeHeHHe NBOHHOH H30JISIIHH.

Hamuuue neoitnoii uzonsaimm uszienus He OTMEHAET COOTBETCTBYIOUIETO yX0/1a
3a HUM M NpoQUIaKTHYeCKUX UcnblTaHui. Ommbouno Obut0 Obl IyMaTb, UTO TIPH
MOJIb30BAHMM, HampuMeEp, JJCKTPOMHCTPYMEHTOM WM TpubOpoM ¢ JBOIHOIA
M30JMILMEN TIOJTHOCTHI0 MCKIIIOYAETCSE BO3MOXKHOCTh JJIEKTPOTPaBM, M CYUTATh, UTO
IPHMCHEHHE JJEKTPOM3ICIHNA C JBOHHOH m30oAILMed BooOmie He Tpebyer
PHMCHEHHA 3AIUTHBIX CPE/ICTB.

Py4Hble 3/IEKTpPHYECKHE MAIMHBI C JBOMHON H30JISIHeH (3IEKTPOUHCTPYMEHT
Kiacca II) He TpeOyercsa 3azemiiarh. Ha kopmyce Takoif MalmidHbBI JODKEH HMETHCA
CIIeLMaNbHBIM 3HAK (KBaApar B KBaJpare).

OnekrpoHHCTpyMeHTOM Kiacca Il paspemraercs pabGorars Ge3 npHMeHEHHS
JAUDJIEKTPHYECKUX CpPEACTB WHIMBUIYalNbHOW 3alMTHl B TIOMEINEHWsIX 0Oe3
ITOBBIIIIEHHOH OITACHOCTH MOPAXEHUA PabOTAIOIMUX IJIEKTPHUYECKHM TOKOM.

4. HQHMCHCHHC CBETHJILHHKOB ¢ MOHHKCHHBIM HANPAXKCHHEM.

Hanpsokenus 50 B 1 vipke oTHeceHs! ITYD Kk Tak Ha3MBaeMbIM «MaJIbIM
HaIpPsKEHHEM.
Mauisie HalIpsDKEHHUS PEKOMEHIYETCS MPUMEHSTD IS IIUTAaHHUA TOKOITPUEMHHMKOB
CPaBHUTEILHO HEOOJBINOM MOIITHOCTH:

- IEPEHOCHOH JIEKTPOMHCTPYMEHT;
- PYYHBIE NEPEHOCHBIE CBETHIILHUKH,

- MECTHOE OCBELICHHE H T.IN.

B noMemeHusIX ¢ INOBBIICHHOH ONAaCHOCTHIO U 0C000 OMACHBIX MEPEHOCHBIE
3IEKTPHICCKHE CBETHIBHHKH JODKHBI MMETh HanpsbkeHue He Beime 50 B. Ilpu
pabotax B 0c000 HEONATONPUATHBIX YCHOBHAX (KOJNOAUAX BLIKIIOYATENEH,
OapabaHax KOTIOB W T.IL.) M B HAapY:KHBIX YCTAaHOBKAX MEPEHOCHBIE CBETHIbHUKH
JOJDKHBI HIMETh HalpsbKeHHe He Boime 12 B.



YCTpOHCTBO 3alIUTHOTO OTKIOYEHUS pPeardpyeT Ha yXyImIEHHUE W3OJSLIH
INMEKTPUYECKUX IIPOBOAOB: KOIIA TOK YTEYKH MOBBICUTCS 10 MPEAETIHLHONU BETMYUHBI
30 MA, DpOHCXOOMT OTKIIOYEHHE IJICKTPHYECKHX MpOBOJOB B TedeHue 30
MHKpPOCeKYHA. Y30 mpHMEHSETCA IS 3alMThi BHYTPHKBAPTUPHBIX 3JEKTPHYECKUX
POBOJAOB, st Oe30nacHOCTH PaboThl C PYYHBIMH JJICKTPHICCKHMMH MallWHaM¥ U
IIPH PO BEACHHMU DJJIEKTPOCBApPOYHBIX pabdOT B IIOMEILEHUSAX IOBBIIIEHHOM
ONACHOCTH H 0000 OMacHbIX.

6. IIpuMeHeHHWe CPEACTB 3aUMThI (AMIJIEKTPIYECKHX NMEPYATOK, KOBPOB, 00T
U rajnoi, MoJCTaBOK, H3OJHUPYIOMIEr0 HHCTPYMEHTA U T.I1.).

H30mupyromyMu 3JIEKTPO3aUTHBIMU CPEJICTBAMU CIIEAYET MOJIb30BATHCA IO
VX TIPSMOMY Ha3HAYEHUIO.

Ilepen kaxapiM IPUMEHEHUEM JUIICKTPHYECKHE 3JIEKTPO3AUTHBIE CPEACTBA
JIOJDKHBI ObITH NIPOBEPEHDI HA OTCYTCTBHE TOBPEXKACHUHA YU 3arpA3HCHMIA.

T1pu ucrioms30BaHKH 1IEpPIATOK CAEAYET OOPaTuTh BHUMAHHUE HA TO, YTOOBI OHU
He ObUIM BJI@KHBIMH M HE HMENM MoBpexacHuil. Ilepen nmpumeHeHueM mnep4yaTok
CIENyET TPOBEPUTb OTCYTCTBHE IIPOKOJIOB IYTEM CKPYYMBAaHUS KX B CTOPOHY
MAIbLIEB.

H3omupyionme pyKOSTKH HHCTPYMEHTA HE ROJDKHBI MMETh PAKOBHH, TPEIIUH,
CKOJIOB, B3XyTUid U APYTHUX A€(EKTOB.

KoBpsl miepesl npUMEHEHHEM [OJDKHBI OBITh OUMILEHBI OT 3arpsi3HEHM U
OCMOTPEHEI Ha OTCYTCTBHE NPOKOJIOB, HAAPBIBOB, TpeIMH U T.1. IIpu o6HapyxeHHH
noAoOHbIX Ae(PEKTOB KOBPHI CIEAYET 3aMEHATh HOBBIMIL

7. TlogxmodeHne ¥ OTKIIOYEHWE SJIEKTPOOOOPYAOBAaHMSI pa3pemaecTcs
IIPOU3BOJUTL TOJBKO  JJIEKTPOTEXHMYECKOMY MEpPCOHANYy ¢ Tpymnmod 1o
anekrpobe3onacHocTH He Hke I1I.

CaMoii rnaBHOI ¥ OCHOBHOI 3alMTOI 4YelOBEKa OT BO3MOMKHOTO TIOPAKEHMS
JNEKTPHYECKHAM  TOKOM  SBJIETCA  HALIOKAIIMH  YPOBEHb  JKCILTyaTalyy
3JIEKTPOYCTAaHOBOK.

Bo m36exaHue HecyaCTHBIX CIy4aeB OT MOPAKECHUSA JIEKTPHUCCKHM TOKOM
HeoOX0AMMO KaxaoMy paboueMy U Ciy)KalleMy TPEICTaBlATh cebe OIacHOCTh
JEUCTBHA 3JIEKTPHYECCKOTO TOKAa, TBEPAO 3HaTh W CTpOro cobmojars TmpaBwia
Oe3onacHOCTH, 3HaTHL coAcpkaHue MexoTpacieBoii MHCTPYKIMHM 10 OKa3aHWIO
TIEPBOY MOMOILIM MPH HECYACTHBIX CIy4asX Ha MPOU3BOACTBE M YMETh IIPUMEHSATH €€
mpyu HeoOXoauMocTHU B 000H 06cTanoBke. OT 3TOr0 3aBUCHT Bamia >ku3Hb U KHU3Hb
Banmix ToBapumieii.

Ilepen BNOUYEHHWEM INEeKTPONPHOOPOB B  INEKTPOCETb HEOOXOIUMO:
yOeauThCsl B WCIIPABHOM COCTOSIHMH JJIEKTPONPHOOPOB, 3JIEKTPUHECKOro IHIHYpA,
HITETICEIBHOM BWIKM, B OTCYTCTBHM OrOJICHHBIX MpoBoAoB. He nomyckaercs
[I0JIb30BATHECA  3JIEKTpOoNpHOOpaMH ¢ pa3OUTBIMH KOpITyCaMH, MOBPEXICHHOI
H30JILHEH, NIPUMEHEHHUE OTOJICHHBIX IIPOBOJOB BMECTO IITEIICEIbHBIX BHUIIOK (pHC.
12).



Prc.12 Puc.13

IlepeHOCHBIE py4YHbIE JJIEKTPUYECKUE CBETUIBHHMKM JODKHBI  HMETh
pediiekTop, 3aMIUTHYIO CETKY, KPIOYOK Ui MOABECKM M UUIAHTOBBIA MPOBOA C
BIWIKON (C MemubiMu xunamMu ceuernus 0,75 - 1,5 Mm* ¢ mnacTMaccoBoil Wiu
PE3UHOBOM HM30NANMCH B MOJMXJIOPUIHON WM PE3UHOBOI 0005104Ke); MpOBOA Ha
MECTE BBOJA B CBETHILHMK JODKEH ObITL 3anuineH OT MCTHPAHW U meperudos;
ceTKa [JOJDKHA OBITh YKpPEIUICHa Ha PYKOATKE BUTAaMH WM XOMYTaMH; IIaTpOH
JOJDKEH OBITH BCTPOEH B KOPHYC CBETWIbHHMKA TaK, 9TOOBI TOKOBEAYIIHE YacTH
[1aTPOHA M LOKOJIA JIAMIThl ObUIH HEeXOCTYITHBI IS MIPUKOCHOBEHHUS;, Y CBETIHIHHUKOB,
HaxOMMMXCA B IKCIUTyaTall|H, CIeAyeT NEPHOAMIECKH, HO He pexke 1 pasa B 6 Mmec,
MPOU3BOJUTL M3MEPEHHUE COIMPOTUBIICHUS H30JMLMA OMMETPOM Ha HanpsHKeHHE
500B, nmpu 3TOM CONpPOTUBIICHHE WM3OJSIMH NODKHO ObITh He MeHee 0,5 Ow;
y0enuTsCsi B UICIIPABHOM COCTOSTHHM PO3ETKH.

LtencensHpie po3eTku HamnpsokeHueM 12 u 50 B A0mkHBI OTJIMHATBCS OT
posetok ceth 127 m 220 B u wuMeTh COOTBETCTBYIOIIME HAINMCH. Buikwu
HanpspkeHreM 12 u 50 B He 1oypxHbI noaxoauTth k posetkam 127 u 220 B. Pozerka
JO/DKHa OBITh HAEXKHO MpHKpEIUIeHa K cTeHe. He xomyckaercs HCIOIL30BaTh
po3erKky 06e3 HM30MMpYIOINEro KOpiyca; CleQyeT NpPOBEPHUTh HAXOASTCA JIH PYYKH
yNpaBji€HHI B BHIKJIOYCHHOM IIOJOKECHHH H HCIPABHOM COCTOSHHH, MPOBEPHTH
IlyTEM BHEIIHEr0 OCMOTpa HAIMYKUE U KpEIUICHHE 3a3¢MJISIONIEr0 MpOBOJHHUKA.
Merannuieckue kopryca 3JeKTpoo0opyIoBaHus B TIpUOOPH! (CYMIIbHBIE MIKadbl,
My(ebHRIE NIEYH H T.11.) IMTaimure ot cetd 220 B 1o/pKHBI OBITH 3a3€MIIEHEL.

Ilpn obHapyxenun paedekToB B H3OJSUMH IPOBOAOB, HEHCIIPABHOCTH
INTENCENBHBIX BHJIOK, PO3ETOK, MyCKAaTelieid, MEJIOCTHOCTH  3a3eMJIAIONINX
IIPOBOAHMKOB, OIPaXJCHUN U T.N. paboTa AODKHA OBITh HEMEAJEHHO MpeKpalicHa
J0 ycTpaHeHus HeucnpasHOcTH. Cobmonath NOPAAOK BKIIOYEHHS Ipubopa,
anmapara B JJIEKTPOCETh, COIJJaCHO KoTopoMy mHYyp (kabenp) CHagdanma
MOAKIIIO4aeTcs K pubopy, a 3ateM K cetu (puc. 14)



Puc. 14

OtimroyeHne npubopa NpPOU3BOAMTCA B OOpaTHOM MOPSAKE. DJIEKTPOLIHYP
cleAyeT pacnojiararb Tak, 4ToObl OH HE Meman npu pabore W He momajan Mo
npuOopkl, annaparsl U T.N. Hapymenve Bblleyka3aHHbIX TpeGOBaHMI TPUBOIUT K
MOPDKCHHIO ICKTPHICCKHM TOKOM.

OnacHOCTh MOpaXkKeHHUS INIEKTPUIECKUM TOKOM MOXKET BO3HMKHYTb HE TOJBKO
IIpY  NOJIb30BAHMH HEHCIIPABHBIMHM JJIEKTPONPUOOpAMH M armaparami, HO W TpH
TOJIb30BAHMH CAMOAEIBHEIMH JJICKTPOIUIMTKAMH, KUNSTWIHBHHKAMH C OTKPBITOI
CHHpANBIO, JJeKTpoYaiHHKaMH M T.i. (puc. 13) BxmoyeHHe HOBbIX NpHOOPOB H
JJIEKTPOOOOpYIOBaHMA, @ TalOKe YBEIMYEHHWE YHCIA  CBETHIBHHMKOB H
3JIEKTPOHArpeBaTENbHbIX  MPUOOPOB  JIOMYCKAETCS TOJNBKO C  pa3pelieHus
aJMMHHUCTPATUBHO - TEXHUYECKOT0 TIEPCOHAJIa.

Ilpu BrIFOUEHHH 371eKTPONPHOOPOB B paboTy He AOMYCKAaeTCd OAHOBPEMEHHO
TIpYKacaThes K 000pyAOBaHMIO U GarapessM OTOIUIEHUs, BONOTPOBOAHBIX TPYO u Ap.
METAJUTMYECKHUX KOHCTPYKLMHI, COCIMHEHHBIX C 3€MJIEH, TaK KaK IpU MOBPEXKACHUM
H30JIALHH Yepe3 TEJIO YEN0BEKa MPOHAET TOK, OIacHBIN s )Ku3HH (pHc. 15, puc.16).

\

Puc. 15 Puc.16
B mponecce paboThl He JOITYyCKaeTCd: OTKPRIBATH ABEPLBI pacipeIeIdTeabHbIX
IDATOB H JAPYTHX JJEKTPHYECKHMX YCTPOMCTB;, NpHKAacarbcd K OCBETHTEIbHOMI
anraparype MOKpPBIMU PYKaMH, OYHIIATh OT 3arpA3HEHHS U ML 3JIEKTPOJIaMIIbI



IO/l HANPSHKEHUEM; PEMOHTHUPOBATH JIAMIIOBBIC HATPOHBI, INTETICEJIbHBIE PO3ETKH,
JJIEKTPONIpMOOpPHl W anmaparsl, [OABEIMBATH 9JIEKTPONMPOBOJ, Ha TBO3MAX,
METAUTMYECKUX U ACPEBSAHHBIX NPENMETAX, MEPEKPYYHUBaTh MPOBOJA U IHHYPHI 3a
BONIOTIPOBOIHbIC TPYOBI, Oarapey OTOIIEHMA, BEMIATh 4TO-IMO0 Ha posoaa (puc. 17,
18), BuITATHBATL 32 HIHYP BWIKY U3 PO3ETKH, OCTABJAThL 0€3 IPUCMOTPA BKIOYCHHbIE
3JICKTPONPUOOPKI, 3a0JIHATh BOJOH HarpeBaTe/bHbIE MPUOOPH! (IJIEKTPOUANHUKH H
T.L) BKIIOYEHHBIE B  CE€Th, ONYCKaTb pPYKA B BOAYy HArpeBaeMylo
NEKTPOKHUIATHIBHHKOM, 9YaMHHKOM, MCIOJIB30BaTh J3JEKTPOILIMTKH C OTKPHITOIL
CIMpaibi0, BKIIOYaTh B OAHY PO3ETKY HECKOJIBKO 3IEKTPOHArpeBareIbHbIX
npubOpOB, IEpenaBaTh 3JEKTPONPUOOPH JHMIaM, HE MMEIOIIMM IIpaBa paboTaTh C

Puc. 17 Puc.18 Cnenyer oTkmovarth 35eKkTpoobopyno-
BaHME [TPU NEpephIBE B paboTe H M0 OKOHYAHHH
pabouero nponecca.

Ilpd OTKIIOYEHMH 3JIEKTPO’HEPrHH BCE 3JIEKTPONPHOOPHI JODKHBI OBITH
HEME/JICHHO BBIKIFOYEHEL. IIpH OTKIIOYEHHH JIEKTPOIHEPTHHU BCE MPUOOPHI JOIDKHEI
OBITh HEMEIUICHHO BHRIKMIOYeHH. IlepcoHalmy ciaeayer IOMHHMTb, 9TO IOCIE
HUCYE3HOBCHHS HAMPSHKEHUS C JJIEKTPOYCTAHOBKM OHO MOXKET OBITh TMOAAHO BHOBB
0e3 mpenympexaenus. Ecnmi Bo Bpemst paGoTsl OOHApYXHTCH HEUCIPABHOCTD
3JIEKTPOOOOpYIOBaHHMA WM PAbOTAIOMIMIA C HUM TOYYBCTBYET, XOTSA Obl cilaboe
AeliCTBHE TOKa, paboTa NOKHA OBITh HEMEUICHHO TMPEKpalieHa M HEUCIPABHOE
o0opyoBanye AOMKHO ObITH CAAHO M1 IPOBEPKH M PEMOHTA.

Kaxapii paGOTHMK, €CIH OH HE MOXET IPUHATb MEPHl K YCTPAHEHHIO
HapymIeHHid mnpaBuwi O€30IIaCHOCTH TPYAQ, JMJODKEH HEMEIEHHO COOOLIUTH
BBINICCTOSIEMY PYKOBOJMTEIIO O BCEX 3aMEYEHHBIX MM HapyIICHMAX M
TPEACTABNIAIOMMX ONACHOCTh JUIA JHOACH HEHCHPAaBHOCTAX 3JIEKTPOYCTAHOBOK,
MaHIMH, MEXaHH3MOB, IIPUCIIOCOOJIEHHI, HHCTPYMEHTA, CPEACTB 3aIUThl U T /.

DNEKTPONpHOOpP HEMEUICHHO OTKJIIOYHTH OT CETH B CAyYasX:

OOHapyeHus OOpbIBa IMPOBOJA TWTAHUA, HEHUCIIPABHOCTH 3a3€MIICHUA M
APYTHX TIOBPEKICHMH 3JIEKTPONpPUOOpa; TOABJICHUA CWIBHOTO 3amaxa raph B
NOMEMICHHH, ABIMA H OTHA M3 KOpIyca JJEKTponpHOopa, IMyCKOpPEeryIHpyroieii
armaparypbl; CWIbHOT0 HarpeBa po3€TOK, MITENCEbHBIX BUIOK, TIPOBOIOB U



3JIEKTPOTPOBOIOK; NCYE3HOBEHUS HATIPSDKEHUS, a TAKOKE IPH HECYACTHBIX CITy4YasiX €
JOOBMMU.

Bo BpeMs paboThl, a TaloKe B JOMALTHUX YCJIOBUAX CJICAYET BBHIIOJIHATH
CHEAYIOIME ITPaBIiIa EKTPOOE30NaCHOCTH:

A He NOJBH30BATHCA INEKTPONPHOOPAMH C TIOBPEXKICHHON W30NAIIUEH;

A 1pu dKCIUTyaTanuM 3JeKTponpubopoB CIEA0BATh YKA3aHUSIM MHCTPYKIIUI
HM3roTOBHTEIS H TpeOOBAHMIM HHCTPYKIMIA IO OXpaHe TPYyIa;

A BxIIOYeHHE INEKTPOOOOPYXOBAHMSA ITPOM3BOJUTH BCTABKOI HCIPABHOM
BUJIKH B UCTIPABHYIO PO3ETKY;

A  He BHITATMBATH 3a IIHYp BHIIKY U3 po3eTkH (puc.19);

Puc. 19

A OTKIIOYATH 3EKTPOo0OOpYAOBAHHE MPH IepephiBe B paboTe U Mo
OKOH4YaHuM pabo4ero nporiecca;

A He HacTynath Ha TIPOJIOKEHHBIE HA 3EMJIE JICKTPUIECKHE TIPOBOJIA U
KaGenm BpeMEHHO#H TPOBOIKH;

A Tepel KaKAbIM TNPUMEHEHHEM CPEACTBA 3alOUTHl pabOTHUK 00s3aH
IIPOBEPHUTH €ro MCIPABHOCTH, OTCYTCTBHE BHEIIHUX IMOBPEXKACHUIA, 3arps3HEHHI U
CPOK TOAHOCTH (110 IITAMITY Ha HEM);

A ofeperatb U30MNALHMIO IPOBOAOB NEKTPOUHCTPYMEHTOB WK PUOOPOM
OT MEXAHUYECKUX MOBPEXKACHHM, a IPOBO/a OT O0pBIBA;

A 1Ipu NepeHOCKe NEKTPOHHCTPYMEHTA JEPKaTh €ro TOJLKO 3a KOPITYC,

a He 3a IIJIAHTOBBIN ITPOBOJ, YTOOBI HE BBI3BATH €0 ITOBPEKIACHHIA,

A He pa3Ouparhs py4HEIE MEKTPHYECKHE MAIHHBI U 3JIEKTPOMHCTPYMEHT,
HE NIPOU3BOUTHL KaKOH-THO0 UX PEMOHT;

A 1He paboTath ¢ 31€KTPOOOOPYAOBAHMEM BO BIAKHOM OJEKIAE U BIOKHBIMH
pyKamu;

A HEYKOCHWTENbLHO BBHIIOJHATH TPEOGOBaHMS IUIAKATOB U 3HAKOB
0e30nacHOCTH.



IITAKATH H 3HAKH BE3OMACHOCTH IIPAMEHAIOT

Jlns 3anpemieHwss NedCTBMIE ¢ KOMMYTAllMOHHBIMM  amnmapaTamy, IIpU
OMHMO0YHOM BKIIOYEHHH KOTOPHIX MOXKET ORITh NOAAHO HanNpsHKEHHE Ha MECTO
paboTbl - 3anpernatonne T1aKaThl ¥ 3HAKH.

HE BKJTIOYATbD! HE OTKPbIBATD! |
paboTawT nioan | paboraor moam §|

PABOTA
NOoA HAMNPRXEHWEM

MNOBYOPHO HE SIUTIOYATH!

HE BKJTIOYATH!
paboTta Ha nnHUK




3anpemaercs npukacatsca. Kopnyc nox Hanpskenunem.
He Bxunouars!

Jins npenynpexaeHus 06 onacHOCTH NPUOIKEHUA K TOKOBEAYIIIMM
4acTIM, HAXOISIHMCS IO/ HANPSDKCHUEM - NPEAYTPEKAAIOMKe TUIAKATH H 3HAKH.

CTOM!

HanpRXenue

UCNBITAHKE

ONACHOE
NEXTPUMECKOE NONE

BE3 CPEACTE ALY
NPOXOQ 3ANPELIEM




A

OnacHOCTH MOPAKEHUS INEKTPHIECKUM TOKOM

A

OctopoxHO. AKKyMyATOpHBIE OaTapen

AxxymynsiTtopabie 6arapen s paspemeHus ONPEAEICHHBIX ACHCTBUN TOJBKO
IIPY BHINOJTHEHUH KOHKPETHBIX TpeOOBaHMii 06€30IMacHOCTH TPy/a -IIpeAIMCHIBAIOIIHE
IUTAKaThl ¥ 3HAKH.

PABOTATDL

3necs»




Jns ykasaHust MECTOHAXOXIEHHS PA3IMYHbIX OOLEKTOB H
YCTPOWCTB yKa3aTeJbHbIC TUIAKaThl M 3HAKH.

3A3EMJIEHO

Ilomuure! IlpaBHibHOE THOJIB30BAHHME OJIEKTPOJHEpPrHeit, cobmoaeHue
MPaBWI YCTPOMCTBA U IKCILIYaTAlM JIEKTPOYCTAHOBOK MPAKTHMECKHA MCKIIOYaeT
BO3MOXHOCTDb TIOPAXKEHUSA INEKTPHIECCKHM TOKOM.




