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[ToHsiTHE 00 3IEKTPOOE30IIACHOCTHU

DJIEKTPO0e30aACHOCTh — CUCTEMA
OPTraHU3AIMOHHBIX U TEXHUYECKUX
MEPOIIPUSATUUN U CPEJCTB, 00CCIICUH-
BAIOIIMUX 3aIUTY JIFOIEH OT BPEIHOIO U
OITACHOI'0 BO3JECUCTBHUSA JIEKTPUUECKOTO
TOKA, JJICKTPUUYECKOM YTH,
SIIEKTPOMATHUTHOTO TI0JISI U CTATUYECKOTO
AIIEKTPUYECTBA



]

BaxHernas npooiaemMa COBpEMEHHOM
NECKTPOTECXHUKH - CO3JaHNUEC 0€30MMaCHbBIX
AIEKTPOYCTAaHOBOK.

OT nOopaXeHHUS SJIEKTPUIECKUM TOKOM B
3JNIEKTPOYCTAHOBKAX TOJbKO KUJIBIX 31aHUMN B
Poccuu exxeronno noruodaet 0oJiee 4,5 ThbIC.
YeJI0BEK.



Ecau cpaBHUTH YUCIIO CMEPTEJIbLHOI0
ICKTPOTPABMATU3MA HA MUIIUOH HACEICHUA
CTPaHbl, TO MOXXHO ONPEACIUThL PEUTUHT CTPaH
10 00E€CIECUECHHIO ICKTPOOEC30NaCHOCTH:

I mecTo - llIBenus;

II mecTO - ABCTpUS;
111 mecTo - SAnoHus;
IV mecTo - I'epmanus;
V MecTo - OpaHuus;
VI mecto - CHIA.



NMPpUUYMHDbI NOPAXXEHUSA /IEKTPUUECKUM TOKOM

[IprKOCHOBEHHME K TOKOBEIYIIIMM YaCTSIM, HaXOASIAMCS
O, HaMPSKCHUEM;
[ IpruKOCHOBEHME K OTKIIFOYEHHBIM YacCTsIM
00OpYyIOBaHMS, HA KOTOPBIX HAIIPSHKEHUE MOXKET UMETh
MECTO:
B ClIydac 0CTATOYHOIO 3aps/ia;
B CJIy4ac OMIMO0YHOI0 BKJIKYEHHUS DJICKTPOYCTa-
HOBKHM HJIM HECOIJIACOBAHHBIX JICHCTBUI 0OCIYKHBa-
IOIIIETO MEPCOHAIA;
B ClIydac pa3psi/ia MOJHMHU B 3JIEKTPOYCTAHOBKY HJIH
BOJIN3Y;
NPUKOCHOBEHHE K METAJUIMYECKUM TOKOIIPOBO-
JSIIUM 9acTIM (KOpIyca, KOXKYXH, OTPaKJICHHS)
MocJie IIepexo/ia HapsSHKEHUST Ha HUX ¢ TOKOBEYIIHAX
gacTeu ( ImpoOoM Ha KOPITYC).



[TopaxeHre HANpsIKeHUEeM 1Iara uiv npeObIBAHUE
YeJIOBEKA B MECTE PACTEKAHMS DICKTPUUECCKOrO TOKA,
B CJIy4ac 3aMbIKaHHS HA 3EMIIIO.

Iopaskenue yepes JIEKTPUIECKYIO AYI'y IIPU
HaNPSKEHUH SJICKTPUYECKOM YCTaHOBKHM BhIIIe 1kB.
[Ipy npuOIM:KeHUM Ha HEAOITYCTUMO Majioe
PACCTOSTHHE.

JlericTBME aTMOC(EPHOro JIEKTPUYECTBA IIPH
IPO30BbIX pa3psi/iax.

OcB000:KI€eHNE YeJI0BEKA, HAXOASIIIErocs Mol
HAIIPSAKEHHEM.



dencTBue 3/71eKTPUUYECKOro Toka Ha OpraHmM3m
YyesnioBeKa.

JJIEKTPOTPaBMa:

mpasma, 6bl36AHHAS 8030€UCMBUEM
INEKMPUUECKO20 MOKA UIU
INEKMPUYECKOU 0y2U



[ Ipy4MHEBI 31EKTPUYECKHUX TPABM

YenoBek ANCTAHUMOHHO HE MOXET onpeadennTb
HaxoOuTCca N ycTaHOBKa noa HanpsxeHnem unm
HET.

TOK, KOTOPbIM NPOTEKAET Yepes3 TENO YenoBeKa,
OEVUCTBYET HA OpraHMU3M He TOJIbKO B MecTax
KOHTaKTa 1 No NyTU NpoTeKkaHna Toka, HO U Ha
Takne CUCTEMbIl KaK KpOBeHOCHas, AblxaTesibHas
U cepaevyHoO-cocyaucTas.

B0O3MOXHOCTb NoJytydeHn4d aNekKTpoTpaBM MMeEET
MECTO HE TOJIbKO MNpu NpmMKoCcHOBEHNN, HO N YEPEI
HarnpaxXeHmne Liara.



XapakTepHble BUABI JICKTPOTPABM

3/IeKmpuYecKue oxoeau,
aJzleKmpuvyecKue 3HaKu,
MemaJsiiu3ayusi Koxu,
asilekKmpoogmasibMus,
asiekKmpuYyeckKkuu yoap.



Bﬂekmpu yecKkue oxicocu

Inekmpuueckue 0xcozu OBIBACT ABYX BUIOB:
TOKOBbIH (KOHTAKTHBIN)
JIYyT'OBOM.

ToxoBBIN 0KOT TTOJIYYAETCA B PE3YJIBTATE KOHTAKTA
YEJIOBEKA C TOKOBEAYIIEH YACThIO U ABJIACTCS
CJIeACTBHEM NMPEe0O0PA30BAHUSA IEKTPUUYECKOU
JHEPIruM B TEIIOBYIO.

DTH 0KOTY BOZHUKAIOT B 3JIEKTPOYCTAHOBKAX
OTHOCHUTEJIBHO HEOOJIBIIOTO HANPSKECHUS — He BbIle 1-2
KB, B OOJILIIMHCTBE CIIy4acB OHU CPABHUTEIBHO
JIETKHeE.



JIyroBou 03k0r oOyCJIOBJIEH BO3JCMCTBUEM Ha
TEJIO JIEKTPUYECKOM AYIru, 00Jadar0IIeH
BbICOKOM TeMIIePaTypoil 1 00JIbIION YHEPIUeH.

DTOT 0KOT BOBHUKAECT OOBIYHO B AJICKTPOYCTa-
HOBKax HanpspkeHreM Bbilne 1000 B u, kak
[IPABUJIO, HOCUT THKeJIbIU XapakTep.

DJIEKTPUYECKas yra MOKET BbI3BaTh O0LIMPHbIE
0KOT'H TeJIa M BbITOPaHHe TKaHer Ha 00JIbINYI0
—— 1youny.



Inexkmpuueckue 3HAKU

Qﬂekmpuuecmte JHAKU — Y€TKO OYCPYCHHDLIC

MATHA CePOro WM 0JIeAHO-KeJITOr0 IBETAa Ha
IIOBEPXHOCTHU KOXKH YEJIOBEKA, MMOABEPIrHYBILIETOCS
JIENCTBUIO TOKA.

3HAaKU UMEIOT KPYIIIYIO UM OBAJIbHYIO (hOPMY C
yIriIyOJICHHEM B LICHTPE.

OHu OBIBAIOT B BUAE JapallMH, HEOOIbIINX PaH WU
YIIHOOB, KPOBOU3IHUSHUM B KOKE U MO30JICH.

* Mlnorna nx popmMa COOTBETCTBYET (DOPME TOKOBEIYILICH

YacTH, K KOTOPOU MPUKOCHYJICS MOCTPAIABIIIUMN.



B OOJBIIMHCTBE CIIy4aeB AJICKTPUUCCKUE 3HAKU
0e300/1e3HEeHHbI,;

X neuyeHne 3aKkaHYMBAETCs OJIarOIIOIYYHO:

C TCUCHUEM BPEMEHHU BEPXHUHU CIION KOXKHU
IpUOOpETaCT IIEPBOHAYAJIbHbBIN I[BET,
3JACTUYHOCTh U UYBCTBUTEIIHLHOCTS.

3HAKW BO3HUKAIOT IpUMEPHO y 20% nocmpa-
oasuiux om moka.



Memannuzauusa Koxcu

Memannuzauusa Koxcu — IPOHUKHOBECHUE B €€

BEPXHHUE CIIOM MEJbYANIINX YACTHYCK
MeTaJlIa, paCIUIaBUBIIETOCS MO JICHCTBUEM
NEKTPUUYECKOU JTYTH.

DTO MOXKET IIPOU30MTH:
npuU KOPOMKUX 3AMbIKAHUSX,

OMKNIIOYEHUSX pa3beouHumeneu u pyouibHUKos
— 100 HA2PYy3KOl.



IlocTpagaBuiny B MECTE TTIOPAKEHUS UCTIBITHIBAET:

HANPSIKEHUEe KOKU OT IPUCYTCTBUS B HEU

MHOPOJHOIO TENIA;

00J1b OT 07K0Ta 3a CYET TEIUIOTHI 3aHECEHHOIO B
KOXY METaJLIa.

C TeyeHHeM BpeMeHH 00JIbHAA KOKA CXOIHUT,
MOPaXXECHHBINM Y4aCTOK MPHUOOPETAET HOPMAJIbHBIM
BHU 1 0OJIC3HEHHBIC OIIYILCHUS UCYE3AIO0T.

[Ipu nopaxeHUH 171a3 JICUCHUE MOYKET OKa3aThCs
JITUTEIBLHBIM U CIOKHBIM.



dnekmpoogpmaiomus

Inekmpoopmanvmusi BOZHUKACT B PE3YJIHTATE
MHTCHCUBHOI'O O0JIy4eHMS I71a3 yJabTpauoie-
TOBBIMH JIY4aMHM, KOTOPBIC CO3Jar0TCs
AIIEKTPUUYECKOU JTYTOM.

B ciy4dasix ajieKTpu4ecKor O()TalIbMUM, CITYCTS
6—S8 yacoB mocJe okora rjia3 HaoIromaeTcs

PE3KOE pa3paKeHUE KOHbIOKTUBEI, COIIPOBOXK-
HAIOIIEECS OCTPHIMU OOJISIMM U CIIE30TCUCHHUEM.



InekmpuueckKui yoap

FNeKmpudecKuil yoap — BO30YKICHNC JKUBBIX
TKaAHEN OpraHu3Ma IpOXOIANIMM YEPE3 HUX
IMEKTPUUECCKUM TOKOM, COIPOBOXKIAIOIICECS
COKpaIllCcHUEM MBIIIIII.

Hcxoa BO31eHCTBUSA TOKA HA OPTaHU3M IIPU
3TOM MOKET OBITh PA3JIHYHBIM — O J1€2K020,
€Ba OLTYTUMOTO CYOOPOHCHO20 COKPAULEHUA

" Mbluiy TIATTBIEB PYKH IO MpEeKpanieHus paboThl
cep/ilia WM JIETKUX, T.€. 00 CMePpmeIbHO20
nOpAazCceHUsl.



Kiaccupuranus 3JIeKTPUIECKUX YIapOB
(yci1oBHAs)

I crenenb: NOCTpagaBIIMK B CO3HAHMM, HAOIIOIAIOTCS
KPaTKOBPEMEHHBIE CYAOPOXKHBIE COKPAIIICHUSA MBIIIII;

11 creneHs: MOTEPSA CO3ZHAHUSA, CYIOPOKHOE
COKpAIl[CHHUE MBIIIL, (PYHKIHU CEPALla U AbIXaTCIbHOM
CUCTEMBI COXPAHEHHI,

I1I cTreneHnn: IOoTEps CO3HAHMS, HAPYIICHUE JIU0O0
CepJIEYHOM JIesITeIbHOCTH, TU00 AbIxaHus (MO0 TOTO U
APYTrOTrO BMECTE);

1V creneHs: KIMHUYECKAs CMEPTh.



YenoBek, HAXOASIIMINICSI B COCTOSIHUU
KJIMHUYECKOU CMEPTH:

HE NBIIINT;
€ro cep/le He padoTaeT;
00JICBBIC pPa3JpaKCHUS HE BbhI3bIBAIOT HU KAaKHX
pPEaKIIUM,;
3padyKu I71a3 paclIuPEHbl U HE pearupyroT Ha CBET.
OmHaKO B 3TOT IEPUOJ BCE TKAHU OPraHu3Ma
___IIPOJIOIIKAIOT cJaadble 00MEeHHbIE IPOLECChI,
HEOOXOIUMBIC JJISI HOAACPKAHUS MUHMMAJIbLHOU
JKU3HEAeATEILHOCTH.



JAIATEIBbHOCTh KIMHUYECKOU CMEPTH
OIIPEIECISICTCS BDEMEHEM C MOMEHTA
IIPEKPAILCHUS CEPACUYHON AECATENBHOCTH U
IBIXaHUA 10 Hadajia TH0eIi KJIETOK
rOJIOBHOI'O MO3ra, B OOJBIINHCTBE CIy4YacB
OHA COCTABJIACT 4 - 5 Munym.



B COCTOSAHUN KIMHUYECKOU CMEPTH ITYTEM
BO3ACHCTBHUS HA OPraHbI ALIXaHUSA U
KPOBOOOpAILIEeHUS BO3MOKHO BOCCTAHOBJIEHHE
yracarluX WM TOJbKO YTO YyraclinxX (PyHKIIUM, T.
€. O’)KMBJICHHUE YMHUPAIOIIET0 OpPraHu3Ma.

3aTeM HACTYyIIaeT OMOJIOTHYEeCKAS CMEPTh —
HEOOpaTUMOE SIBIICHUE, XapaKTCPU3YIOIICECs
[HpeKpaAllleHuEeM OMOJ0rHYEeCKUX NPOIECCOB B
KJIETKaX M TKaHSIX OpraHu3Ma U pacmnajiom
OEJIKOBBIX CTPYKTYD.




MecTHBIC U 001U E YJIEKTPOTPABMbBI

K o0nium snexrporpaBMaM OTHOCHT
IEKTPUUYECKHUM yIap, OpH KOTOPOM IIPOLECC
BO30Y KACHHUS PA3JIMYHBIX I'PYIIH MBIIIL MOXKET
IIPUBECTH K CyAOpOraM, OCTAaHOBKE JIbIXaHUS U
CEPJCYHOUN NEATEIIbHOCTH.

OcTaHoBKa cepalia cBa3aHa ¢ puodpuIsinuen -
Xa0TUYECCKHUM COKpAIICHUEM OTACIbHBIX BOJIOKOH
CepACYHOM MBIIILBI ((hudpusL).

K ME€CTHBIM 31E€KTpOTpaBMaM OTHOCSTCS:
0KOT'U;

ICKTPUUYECKUEC 3HAKH;
METAJIN3AIMA KOKHM;

MeXaHuYeCKHe MOBPEKICHUS;
ICKTPOOPTAILMHUS



[ IpumepHOE pacripeneiicHue HeCYaCTHBIX
CIIy4acB OT DICKTPUUCCKOr0 TOKA B
IIPOMBIIIJICHHOCTH 110 YKa3aHHBIM BHJIaM
3IECKTPOTPABM CICIYIOIIEE:

20 % — MecTHBIE 2JIEKTPOTPABMBI;

25 % — 3y1eKTpuYecKHe yaaphbl;

SS % — cMenIaHHBbIE 3JIEKTPOTPABMBI, T. €.
OJIHOBPEMEHHOE MOJYYCHHUE MECTHBIX
JEKTPOTPABM U JICKTPUUYECKOTO yaapa.



Buabl Bo3ICHCTBHUS JJICKTPUYECKOI0 TOKA HA
OPraHM3M 4YejI0BeKa

JlerCcTBUE BIEKTPUUECKOTO TOKA HAa OPTaHU3M
YEJIOBEKA HOCHUT CJIOKHBIM U pa3HOCTOPOHHUM
XapakKTep.

[Ipoxoas uepes opraHusm YeI0BEKa,
BIEKTPUYECKUU TOK IIPOU3BOIUT:

TePMHUYECKOE BO3ACHCTBHUE;
ICKTPOJIUTHUYECKOE BO3ICUCTBHUE;
Ouosiornyeckoe BO3AeHCTBHE.



Tepmuueckoe 6o3oenicmeue 3aKiI0O4acTCs B
HAT'peBe TKaHEH U OHOJIOTUYECKHUX CPEI OpraHn3mMa,
4TO BEACT K IEPErPEBY BCErO OpraHu3Ma U, Kak
CJICJICTBUE, HAPYIICHUIO OOMEHHBIX ITPOIECCOB U
CBSI3aHHBIX C HUM OTKJIOHCHHUMU.
deKmpoiumuueckoe o3oeicmeue 3aKiI4acTcs B
Pa3J10:KeHUH KPOBH, ILUIa3Mbl 1 IPOYNX (PHU3UOJIO-
THYECKUX PACTBOPOB OpraHu3Ma, MOCjae Yero OHM
YK€ HE MOTYT BBIINOJIHATH CBOU (DYHKIIHH.
buonozuueckoe 6o30eiicmeue CBSI3aHO C
pPa3apAKECHUEM U BO30YKJICHUEM HEePBHBIX
BOJIOKOH U IPYTrUX OPraHoOB.



dakTophl, BAUSAIONIHE HA OMACHOCTD MOPaKeHUs

ICEKTPUIECKUM TOKOM
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Knaccugukayus mokoe no eo3oeiicmeuio
HA OP2aHU3M Uel06€Ka

~50I'ny mOCTOSAHHBIU
2  OumyTuMBIM TOK 0,6-1,5 MA 5-7T MA
a Heornyckaromumi 10-15 MA 50-70 MA
Q0  DOubOpwmrsinuonHbi 100 MA 300 MA



Tasxcecmov nopasrcenus 31eKMPUYECKUM MOKOM
3aBUCUT OT MHOTHX (DAaKTOPOB:

« CHJIBI TOKQ;

* HAIPSKECHUS;

* JIEKTPUYECCKOTO COIPOTHUBIICHUS TEJIa YEJIOBEKA,;
« JUIMTCJILHOCTH NPOTEKAHUS TOKA;

+ POJZIa ¥ YACTOThI TOKA;

» IIYTU NMPOTEKAHUS TOKQ;

* YCJIOBHUU OKPYXKAKOILEH CPEBI;

peXrMa paOdOThI HEUTPAJIH.



BausiHue BeJIMYUHBI U poaa TOKa

CuMnToMbI

He omymaercs

JIérkoe nomunbLIBaHue

boJie3HeHHbIE oImymcHusli B KUCTH
PYKHA

Pe3koe ycuiienue 00,14, 00716
0XBAaTBHIBAET BCI0 PYKY

IlepeMeHHBIN TOK
S0 I'n
0,50 - 0,75 MA

1,1 MA

3-5SMA

8 -10 MmA

IlocTOoOAHHBIM
TOK

1-1,25 MmA

6 MA

6-10 MA

10 - 25 MA



CuMnToMbI IlepeMeHHBIN TOK IToCTOAHHBIN
50 I'u TOK

Cynoporu mbiuin pyk. Pykn
TPYAHO OTOPBATH OT JIEKTPOI0B 11 -15 mMA 25 -50 MA

CuiibHbIe 00/1M. 3aTPYIHEHHOE
AbIXaHue. 3aTpyaHeHHe PadoThI 15-25 MA 50 — 80 MA

cepana

IMapamau4 apixanusa. Hayauo
TPeneTAHMA KeJTYyT0UYKOB Cepauna 50 — 70 mA 200 -300 mA

IHapaauyu apixanus. [llpu
TJIMTEJIbHOM BO3ercTBMH (DoJ1ee 3 70 — 380 mA 300 - 1600 mMA

ceKyH) GuOpMILISIIUS cepana



BiausiHue JJIUTEJIbHOCTH MPOXO0KICHUS TOKA HA
CTEeNeHb MOPaKEeHUs

Beanuuna
TOKa, MA
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- BO3MOXHBIX IYyTEW TOKA B TEJIEC YEIOBEKA,
KOTOPBIE HA3BIBAKOTCA TAKXKE METISIMU TOKA,
O4YEHb MHOTO.

- OmHAKO XapaKTePHBIMH, OOBIYHO
BCTPCUAIOIIMMUCS HA IIPAKTHUKE, SIBISIFOTCS HE
0oJ1ee 15 neresib TOKA, TOKA3aHHBIX HA
IPEALIAYIINEM CIAUE.

- Hanbonee vacto 1enp ToKa 4epes T€Io 4€I0BEKa
BO3HHUKACT 110 IYTH «IPaBasi PyKa — HOTHW.



- OJHaKO €ClIM paccMaTpUBaTh JUIIb T€ CIIydau
IPOXOXKICHUS TOKA YEpE3 TEJIO YEJIOBEKA,
KOTOPBIE€ BI3BIBAIOT YTPaATy TPYAOCIOCOOHOCTH
0oJsiee yem Ha 3 pado4YuX JHA, TO HauOoOJI€EEe
PACIPOCTPAHEHHBIM OKAXKETCHA NYTh «PYKa —
PYKa», KOTOPBIM BO3HUKAET nmpuMepHo B 40 %
CJIy4yaeB.

- IlyTh «mipaBasi pyKka — HOrm» 3aHUMAET
BTOpOE MecTo — 20 %.

- Jlpyrue netTim ToKa BO3HUKAKOT EIIE PEXKE.
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BiiMsiHHEe 4acTOTHI M PO/1a TOKA HA CTEIEHb
IHOPAKEHUA

- Poa ToKa (IMIOCTOSIHHBIN WJIU IIEPEMEHHBIN )
BJIMSCT HA OMMACHOCTH MOPAKCHUS YE€ITOBEKA
3MEKTPUUYECCKUM TOKOM IIPpU HanpsmKEHUAX 110 500

B.

» 1IOCTOSIHHBIM TOK IIPUMEPHO B 4—35 pa3
Oe30macHee NepeMEHHOro Toka yactoroi 50 1.

- [Ipu manpsixkenuu S00 B v BbIle pa3ivuuin B
JIIEVCTBUM ITOCTOSIHHOIO U IEPEMEHHOIO TOKA HE
HAOJIFOTAETCH.



BinsiHMEe 4aCTOTHI IEPEMEHHOI'0 TOKA

- MccnenoBanus 1o ONpPEaCICHUIO BIMAHNUA YaCTOThI
TOKA Ha OIACHOCTh MOPAXKEHUSA TTOKA3AIU, YTO
IIEPEMEHHBIN TOK 4acTOTOM S0 I'11 ABJISIETCS CaMbIM
HeO0JIAronpPuATHBIM.

- 1Ipu yBennueHnun yactoTsl Boiiie S0 ' BenmunHa
OLIYTUMOTO ¥ HEOTITYCKAIOILIEr0 TOKOB BO3PACTAECT.
Hanpumep, yCTaHOBIIEHO, UTO BEJIUYMHA
GUOpHILIAIHOHHOr0 ToKa Ipu yactote 200 I'ix
BO3pacTacT IPUMEPHO B IBA Pa3a, a IIPU YaCTOTE
400 I'u — mouTH B 3,5 pa3a no OTHOIEHUIO K
GuoOpuIIAMOHHOMY TOKY YacTtoTon S0 I'm.



BiusiHue HHAMBUAYAJIBbHBIX 0COOCHHOCTEH YeI0BEKA

a O O O

HA CTCIHCHD IOPA’KCHUSA

[IposiBneHrMEe MHAUBUAYAILHBIX OCOOCHHOCTEH
YEJIOBEKA BBIPAKACTCS B (PU3UYECKOM 1
[ICUXWYECKOM COCTOSIHUM OpTraHU3Ma:

BBICOKAS WJIM HU3KAsl aKTUBHOCTD;
CTETICHb KOHIICHTPAIUH BHUMAHUSI;
OcJIabJIeHHE OpraHu3Ma B CBS3H C O0JIE3HbIO;

YTOMJICHHUC, AJIKOT'OJIbHOC OIIBAHCHHUC U JIP.



- Tok, BBI3BIBAIOIIWH JIMIIIb CIA0bIC OIYIICHUS Y
OJIHOT'O Y€JI0OBEKA, MOXKET OBITh HEOTIY CKAIOILIUM

ISl IPYTOTO.

- Xapakxkrtep BO3JICUCTBUSA IIPU OJJHOM U TOM KE
3HAYCHUM TOKA 3aBUCHUT OT COCTOSHHUS HEPBHOM
CHUCTEMBI U BCETO OpraHr3Ma B 1LI€JI0M, a TAKXKE OT
MAaCChI YEJIOBEKA M OT €ro (PU3NYECKOr0 PA3BUTHSL.

» OTMEUEHO, UTO IS >KCHILAH IOPOTOBEIE
3HAYECHUS TOKA NPUOIM3UTEIILHO B 1,5 paza HUXKeE,
4eM JJISI MY>K9HMH. DTO OOBSICHIETCA Ooee
C1a0bIM (PU3UYCCKAM PAa3BUTHEM >KCHIIHH.



DJIEKTPUYECKOE CONPOTHBJICHHE TEJIA YeJI0BEKA

« OCHOBHBIM CONIPOTHBIICHUEM TEJIA YETIOBEKA ABJISICTCS
BEPXHUU POrOBOM CJIOM KOKH, TOJIUHA KOTOPOTO
coctaBirsieT 0,05—0,2 mm.

- llpu cyxoun HEMOBPEKIACHHOU KOXKE COIPOTUBIICHUE
pOroBOro ciuosd koxu moxet gocturarb 10-100 kOm.

- OO111ee CONpOTUBIICHHUE TENA 3a CYET CONPOTUBIICHUS
BEPXHETO CJI0s KOKHU JOCTAaTOYHO BEIHUKO, HO KaK
TOJIBKO 3TOT CJIOM ITOBPEXKIAECTCS - €r0 3HAYCHUE PE3KO
CHIDKAECTCS (HanpsizkeHue 1mpooos oxoJio SO B).

- Ilpu pacuerax, CBSI3aHHBIX C DJIEKTPOOE30MaCHOCTHIO,
COIPOTUBJICHUE TEJIA YEJIOBEKA TPUHUMAIOT PAaBHbIM [

KOm (1000 Om).



DakTOpPHbI, BJMAIOIINE HA CONPOTUBJICHUE TEJIA YeJI0BEKA

ConpOTUBICHHUE TEJIA YEJIIOBECKA MCHSCTCS B
IIUPOKMUX Opeaeaax U 3aBUCHUT OT:

+ COCTOSIHHS KOXKH (CyXasi, BIaXKHasl, YUCTasl,
MOBPEKJICHHAS U T. I1.);

+ IJIOTHOCTHU KOHTAKTA C TOKOBEAYIIIUMH YaCTIMHU;
o IIJIOIIAJ AN KOHTAKTa;

e BCJIMYHUHBI NPUIOKCHHOI'O HAITPHAZKCHU 5.



3aBHCHMOCTD COIIPOTHUBJICHHUA TCJIAa YCI0BCKA
OT NPUAJTOKCHHOTI'O HAIPHI?KCHU S

R, 2 Z / Z 2 7 T 7




- IIpu Hanpsxenun 40—45 B B Hapy’>KHOM CII0€
KOKHM BO3HUKAIOT 3HAYNTEJIbHBIE HAIIPSXKEHHOCTH
AIECKTPUYECCKOTO II0JISI, ITIPU KOTOPBIX IMTOJTHOCTHIO
WJIA YaCTUYHO OPOUCXOIUT IPOOOM POrOBOIO CJIOS
KOXH, YTO CHUKAET II0JIHOE COIPOTUBIICHUE TEIA
4EJIOBEKA.

. IIpo0Ooi1 poroBoro ciosi KoK BO3MOKEH, €CIIH
HaMpPsHKEHHOCTH BOSHUKIIIETO B HEM DJICKTPHUYEC-
KOTO IOJIs IIPEBBICUT €r0 AIECKTPUUYECKYIO

IPOYHOCTh, PABHYIO, KaK ITOKA3bIBAIOT OIIBITHI,
5002000 B/MmMm.
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- CnenoBarenbHO, MPOOOK POrOBOTO CJIOST KOKH
BO3MOXKEH ITPH HAIPSLKEHUH 0K0J10 50 B u BbILIE.

. IlosTOMy 0€30macHBIMU MOXXHO CUMTATh YPOBHU
HanpspKkeHus He 0oJiee S0 B.

+ OIHaKO MPU HAJIMYHUHU CHIPOCTH CONPOTHUBIICHHUE TENA
YEJIOBEKA PE3KO CHUKACTCS U 0€30IaCHBIM MOYKeT
CUMTATHCH HANPsKeHue ToJIbKo 10 12 B.

- C yBeIMYEHUEM HAIPSKEHUS MOJTHOE COMPOTUBIICHUE
TeJIa YEJIOBEKA YMEHBIIACTCA U [IPU HANPSKEHU N
100-140 B cHmxkaercs 10 3Ha4YEHUS CONMPOTUBIICHUSA
BHYTPEHHUX OpraHoB, cocTasistomiero 700—1000 Owm.



BiusiHue mapaMeTpoB OKPY/KAIOUIEH CPeabl

Yci1oBus 31€KTPO0E€30IIaCHOCTH 3aBUCAT OT
[mapaMeTPOB OKPYKAKOILEH CPEIBI:

 BJIQJKHOCTHU;

TEMIIEPATYPHI;

HAJIM4YUS TOKOIIPOBOIAINIECH ITbLIH;

HAJINYNA TOKOIIPOBOIMAIICTO I10JIA,

HaJIN4YUS XUMHUYCCKH aKTUBHOU CpPCIBhI.



Biusinue pexkxuma padoThl HeUTPaJIN
HA CTENEeHb MOPAKEHUA IEKTPUIECKUM TOKOM

- Heurpaiusbio B coorBercTtBrUM ¢ ['OCT
24291-90 na3zpIiBaeTcd 001IAY TOUYKA
COCIMHCHHBIX B 3BE€34Yy (Pa3HBIX OOMOTOK
(2JIEMEHTOB) AJICKTPOOOOPYIOBAHUS.

. Iloa pexkumMoM padOThI HEMTPAJIU DJICKTPU-
YECKOM CETH MOHUMAETCA CIOCO00 COeTMHECHUS
HEUTPAJM CUIOBOTO TpaHC(popMaTopa Uin
reHeparopa, MUTAKOIIETO JAHHYIO CETh, €
3a3eMJISIIOIIUM YCTPOMCTBOM.



Pestcumol pabomul neuumpanu
B 3aBuCMMOCTH OT pekrMa padOThl HEUTpAIU

TpexX(a3HbIC ITCKTPUUECCKUE CETHU ACIISITCS Ha
CETH:

+ € U30JIMPOBAHHOHU HEUTPAJIbIO;
e C INIYX032a3€MJICHHON HEUTPAJIBIO.

Iy1yx03a3eMJICHHOU HEUTPAJIbIO HA3LIBACTCS
HEeUTpab TpaHc(phopMaTopa Win reHeparopa,
MPUCOECIMHEHHAS HENMOCPEACTBEHHO
K 323¢eMJISIIOIIIEMY YCTPOMCTBY.
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« U30/1MpOBaHHON HEUTPAJIBIO HA3HIBACTCSI
HeWTpallb TpaHchopMaTopa Ujiu reHeparopa, He
[IPUCOCAMHEHHASA K 3a3€MIISAIOIIIEMY YCTPOUCTBY
WJIN IIPUCOCIMHEHHAS K HEMY 4epe3 OO0JIbIIOE
COIIPOTUBJICHUE.

- B cersax Hanpsbkenuem 10 1 kB nipu ycinoBuu
OTCYTCTBHS B HUX BJIEKTPOYCTAHOBOK C IOBBI-
IIEHHOU BJIEKTPO-, MOXKAPO- U B3PHIBOOIIACHOCTHIO
IUPOKOE PACIPOCTPAHEHUE TTOJTYUYHIIA
YETBIPEXIIPOBOHAS CUCTEMA C TIIYX03a3€EMJIICHHOM
HEUTPAJIBIO.




[IpuKOCHOBEHHE Y€NOBEKA K (Pa3HOMY MPOBOJTHUKY
YETBIPEXITPOBOIHOMN CETHU C IMYX03a3€MJIIEHHON HEUTPAIBIO

A

B
C
N




- IIpu IpMKOCHOBEHMH K OJJHOU U3 (a3
YETBIPEXIIPOBOJIHON CETH C IITYX03a3€MJIICHHOU
HEUTPaJbl0 B HOPMAJILHOM PEKUME PaOOTHI
YEJIOBEK OKA3bIBACTCS MTPAKTUYECKHU ITO/T
(pa3HBIM HAIIPSPKEHUEM, a TOK YepE3 TENO
YEJIOBEKA PABEH:

TIu=Ug¢h/Ru
rae U o (haszHoe HampspkeHue, B; R, —
COIIPOTHUBJICHUE TEJa YyenoBeka, Om.



IIpenmyniecTrBa 4eThIPEXMPOBOJHOM CETH C
[J1yX0323€MJICHHOW HENTPAJIbIO

- Hanuuwme nByx ypoBHEH HanpspKeHUs: (Da3HOTO U
JIMHEHUHOrO ( OJI HOMWHAJIBHBIM HANPSKECHUEM CETH
IIOHUMAIOT JIMHEWHOE Hanpskenue — Un = Un;, Un

=\3 Ugp , nanpuwmep cetsb 380/220).

« HEBO3MOKHOCTb Pa00THI CETH C IIOBPEKJICHHOM
M30JIAMEN Ha 3eMJII0, T. K. B 9TOM ciIy4dae o0Opa3yercs
ojfHO(a3zHoe KopoTkoe 3ambikanue (K3), aro
IPUBOJMUT K HEMEIJICHHOMY AaBTOMATHY€ECKOMY
OTKJIIOYEHU IO MOBPEKIAEHHOI0 YYACTKA CETH
YCTPOUCTBAMU PEJICUHOM 3AIUTHI.
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Hemxocrarku ceTH ¢ Ii1yXo3a3eMJICHHOU
HEUTPAJIbIO

Henocrarkamu ceTen ¢ riyxo3a3eMICHHOU
HEUTPAJIBIO ABJIACTCS:

e BBICOKAS OIMACHOCTH IMOPAXKEHUSH JIOACH
IIEKTPUYECKHUM TOKOM BCIICACTBUE OOJIBIINX
HanpsKEHUN NPUKOCHOBEHMS 1 TOKOB K3 mipu
0JHO(a3HOM 3aMbIKaHUM Ha 3€MIJIIO;

 IOBbBIHNICHHAM MOKAPOOIIACHOCTD,

e IOBBINICHHAl B3PbIBOOHMACHOCTD.



IIpuKOCHOBEHHE Ye/I0BEKA K IPOBOAY CETH
C M30JTUPOBAHHON HEUTPAJIBIO

—r Y Y\ ® PA ®




J

XapaKTepUCTUKHU ceTer ¢ U30JJUPOBAHHOH
HEeUTPAJIbIO

B ceTax ¢ U30J1MpOBAaHHON HEUTPAJIBIO
OIIACHOCTH I YEJIOBEKA, MPUKOCHYBIIECTOCH K
OJIHOM U3 (pa3 B HOpMAIBLHOM PEKUME PAOOTHI
CETH, 3aBUCHT:

OT CONPOTHUBICHUS (pa3HBIX IIPOBOJHUKOB
OTHOCHUTEIBHO 3€MJIN;

C YBCIIMYCHHUCM COIIPOTHUBIICHHNA OIIACHOCTD
CHUKACTCAI.



0 B Takux ceTsax 3aMbIKaHME OOHOM (ha3kl Ha
3EMJIIO HE ABJISACTCH KOPOTKHUM 3aMbIKAHUEM, A
COIPOBOXKJIAECTCA IIPOTCKAHUEM MAJIBIX TOKOB
(TOKOB YTE€4YKM), YTO IPAKTUICCKHU HE
OTpa)kaeTcs Ha pabdOoTe MOTPEOUTEIIEH.

0 DneKkTpoOe30MacHOCTh CETeM ¢ U30IMPOBAHHOMN
HEUTPAJIBLIO 3aBUCUT OT CONPOTHBJICHUSA
M30JISIIUN CeTH OTHOCUTEIbHO 3€MJIM.



. CeTH ¢ U30JUPOBAHHON HEUTPAIBIO Y(PPEKTUBHO
pa0bOTarOT TOJILKO IIPU HAJIMYMH B HUX YCTPOMCTB
HeNPEePbIBHOT0 KOHTPOJISA U30JSIIIMM C OTKJIIO-
YECHHUEM CETH IIPU HEJOIMYCTHUMOM YMEHBIIICHUN
COIIPOTUBIICHUS U30JISIUH.

- M301mpoBaHHAs HEUTPAJIb IIUPOKO IMIPUMEHSAETCS
B CETAX:

- HanpsixkeHueM 10 1 kB nipu Hannuny B HUX
3JIEKTPOYCTAHOBOK C ITOBBIIIIEHHOU DJIEKTPO-
[10KApPO- U B3PBIBOONIACHOCTHIO;

. HanpsikeHueM 6—35 kB npu HEOOIBIITOM
€MKOCTHOM TOKE 3aMbIKaHMS Ha 3€MIIIO.



MEPDI SAIIMUTDBI OT ITPAMOI'O U KOCBEHHOI'O
INPUKOCHOBEHUA

« IIpaMBIM MPUKOCHOBEHMEM HA3LIBACTCA
AJIEKTPUYECKUN KOHTAKT JIFOAEH ¢ TOKOBEIY-
[MMH YACTAMM, HAXOIAIIUMUCS IO HAIIPSIKE-
HUEM.

- KOCBEHHBIM NPUKOCHOBEHUEM HA3bIBACTCA
ANEKTPUUYECCKUN KOHTAKT JIFOJIEU C OTKPBITHIMH
IPOBOAAIMMU YACTAMHU, OKA3ZABIIUMMUCSH MO/
HANIPSKEHUEM IPHU MOBPEKICHUN U30JIAINN.
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IlpsiMoe MPUKOCHOBCHME

Ly
L2
La




KocBeHHOE MPUKOCHOBEHHE
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HanpsxkeHue mara

v

3TO HANPsDKEHUE MEXKIY ABYMS TOUKAMU Ha
ITIOBEPXHOCTH 3€MJIM, HA paCCTOSSHUU 1 M oHA
OT APYTOH, KOTOPOE IIPUHUMAETCS PaBHBIM
JJIMHE 11ara 4eJioBeKa.



OBOPBAHHbIiA NPOBON A

—

Hanpsaxexwne wara U, - 310
HaNpPAXEHHEe, BOIHHKAKWEE

MOXY OEYMA TAMKANMK
L8NM TOKA, HAXOOAILM-

MUCS OfHa OT ApyIoR
HA PACCTOAHMM 1Wara
H Ha KOTOPBIX OAHO
EREMEHHO CTOWT
Nanosex

Movy s:noul = —1-=s B S
PAAPAKAIUEE e
RDINEMCTAKG =t '
HANPAKEHVA Wara.
# COMKHMTE CTYNHW HOT]
§ PRHOPHHT ik,
B ABHTAlTACK OT MaCTA
SEMBIKEHI
W3raMH. HA OTPLIRAA CTYNHK

44

»~
Ml e
___=m
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g
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Hanpsaoscenue wmaza

Panuyc nevcTBUs HAIIPAKEHUA 1Iara
+ HA OTKPBITOU MECTHOCTH - 8 METPOB
+ B IIOMEIIICHUU - 4 MeTpa

[louyBCTBOBAB pazapa)karollee BO3IACUCTBUE
HAIIPSKCHUS 111ara,

+ COMKHHUTE CTYITHH HOT;
+ PA3BECPHUTECH;

> HBHFaﬁTGCB OT MCCTA 3aMbIKAHHNA KOPOTKHUMH
maramy.
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Mepbl 31U THI OT MPAMOI0 IPUKOCHOBEHMUS.

OCHOBHAS M30JAIMA TOKOBECAYIIUX YACTEH;

OrpaxKIeHus U 000J109KHU;

YCTAHOBKA 0apbepoB;

PASMCIICHNUEC BHC 30HbI JO0CATACMOCTH

IPUMEHEHHEe CBEPXHM3KOI0 (MaJIoro)
HAIIPSAKEHUS.



« OCHOBHOUN M30JIAIIMEN HAZKLIBAETCSI U30IAIINA
TOKOBEAYIIMX YaCTEH, 00€CIECUMBAIOIAs B TOM
4HCJIe 3alUTy OT NPSMOIro MPUKOCHOBEHHUSI.

e JIomOJTHUTENHLHOHU U30JAAIMEN HA3bIBACTCS
HE3aBHUCUMAs U30JIALMS B JJIEKTPOYCTAHOBKAX
HarnpspkeHueM 10 1 kB, Beimosasgemas
JIOTIOJTHUTEJILHO K OCHOBHOM H30JISLIMU JJIS
3aIUThI IIPU KOCBEHHOM IPUKOCHOBEHUH.

» CBepxHH3KO0e (MaJji0€e) HANPsSIZKeHUe — 3TO
HamnpsHKEHUE, He npeBbinaroiee S0 B
nepeMeHHoOro v 120 B mocTostHHOI0 TOKA.



« JlJI TOTIOTHUTEIBLHOM 3aIUTHI OT IIPAMOIO
IMIPUKOCHOBEHUS B DJIEKTPOYCTAHOBKAX
HanpsikeHueM 10 1 kB, npu Hanuuun
TpeboBanui I1Y D, cieayeTr IpuMEHSTh
YCTPOHCTBA 3AIUTHOIO OTKI0YeHus (Y30)
C HOMHUHAJIbHBIM OTKJIFOYAIOIIUM
i dhepeHIuaIbHBIM TOKOM He 0oJsiee 30 MA.



Mepsl 3a1UThI IIPU KOCBEHHOM NPUKOCHOBEHHUHU K
TOKOBEAYILUM YaCTSIM
» 3AIIMTHOE 3a3EMJICHUE;

+ ABTOMATHYECKOE OTKJIKYCHHUEC MUTAHMS;

+ YpaBHMBAHUE ITIOTCHIIMAJIOB;

+ BBIpaBHMBAHHUE ITOTCHIINAJIOB;

- IBOMHAS WIH YCUJICHHAS NU30JIS1IM;

+ CBEPXHHU3KOEC (MaJI0€) HAIIPSHKCHUC,

* 3AIIUTHOE DJICKTPUUYECKOE PaA3CIICHUE LIETICH;

+ M30JHUPYIOIIYE (HEOPOBOISIINE) ITIOMEILICHUSI,
30HBI, INIOIIAJKH.



+ 3azeMJIeHHEeM HA3bIBACTCS MPEIHAMEPEHHOE
AICKTPUIYCCKOE COCAUHEHUE KAaKOM-IMOO TOYKHU
CETH, DJICKTPOYCTAHOBKH UJIN 000PYIOBaHUS C
3a3€MJIAIOIIUM YCTPOMCTBOM, 4 3allIATHBIM
3a3eMJIEHHMEM — 3a3E€MJICHHE, BBIIIOJIHIEMOE B
[EJISIX DICKTPOOE30IaCHOCTH.

e 3AIUTHOE ABTOMATHYECKOE OTKJIIOUYCHUE
UTAHUS — 3TO pa3MbIKaHUE I[EIU OJJHOIO UJIU
HECKOJIbKHUX (Da3HBIX IIPOBOJHUKOB (M, €CIIH
TpeOyEeTCsl, HYJIEBOIO padOYero MpoOBOJHHUKA),
BBIIIOJIHSAEMOE B LIEIIX AICKTPOOS30HaCHOCTH.



« YpaBHHBAHHEM NMOTCHIMAJIOB HA3BIBACTCA
JIEKTPUYECKOE COCIMHEHUE TPOBOAMIIIMX YaCTEU
JUISL JOCTHUKEHUA PABEHCTBA UX MMOTCHIIAAJIOB, a
3AIATHBIM YPABHUBAHUEM NMOTEHIIHAJIOB —
YPaBHUBAHUE MTOTEHIIMAIOB, BBIIIOJIHAEMOE B IIEIAX
AIEKTPOOE30IMaCHOCTH.

- BoIpaBHMBaHHE MOTEHIIMAJIOB — 3TO CHUKECHUE
PA3HOCTH NOTCHIHAJIOB (IIATOBOI0 HAIIPSAKEHHUS )
Ha IMMOBEPXHOCTH 3EMJIM UJIU T10J1a IIPU ITOMOIIA
3alIMTHBIX TPOBOAHUKOB, IIPOJIOKCHHBIX B 3¢MJIC, B
[IOJIY WJIM HA UX OBEPXHOCTU U HIPUCOCANHEHHBIX K
3a3EMJIAIOIIEMY YCTPOUCTRBY, MIIU ITYTEM
IMIPUMEHEHMS CIIEMATBHBIX OKPBHITUN 3EMIJIM.



« /IBOMHOM M30JAIMEHN HA3BIBACTCS U30ISAIUS B
3JIEKTPOYCTAHOBKAX HAIpsmKkeHueM 10 1 kB,
COCTOSIIAasA U3 OCHOBHOU U JOIIOJHUTEIBHOU
M30JIALIMU, 4 YCUJIEHHOW U30JISIMEN — U30JIALIMS B
3JIEKTPOYCTAHOBKAX HampsmkeHueM 10 1 kB,
o0ecreunBaroIias CTEIeHb 3allUThl OT ITOpaKe-
HUS DJICKTPUYECKHUM TOKOM, PABHOLICHHYO
JIBOMHOUW HU30JISIIIUMN.

» 3alMTHOE YJIeKTPUUYECKOEe pa3ae/iecHUue emneu
— 9TO OTACJICHUE OJHOU IIECKTPUYECKOUN LIETIH OT
IPYTUX LIENEN B AJEKTPOYCTAHOBKAX HAIPSIKE-
HUeM 10 1 kB ¢ moMonipio:



e IBOMHOMN U30JISIIIUU;
e OCHOBHOHM M30JISIMU U 3aIIUTHOIO IKPAHA;
e YCHJICHHOM HU30JIAIAM.

N30aupy0IIUMH (HENPOBOAAIMMHA )
MIOMEIICHUAMH, 30HAMM, TIOIIAKAMU
HA3bIBAIOTCS ITOMEILCHHS, 30HBI, IUIOIIAIKH, B
KOTOPBIX (HAa KOTOPBIX) 3aIIUTA IIPU KOCBEHHOM
IIPUKOCHOBEHUM 00€CTICYNBACTCSA BHICOKAM
COINPOTHUBIICHUEM T0JIA U CTEH U B KOTOPBIX
OTCYTCTBYIOT 3a3€MJICHHBIC IIPOBOJISIINE YACTH.



JAmjiekTpuyecKkue 3alMTHHIE CPEACTBA

JIM3j1eKTpuYeCKHe 3allMTHBIE CPEICTBA —
[IEPEHOCHBIC NPHUOOPHI U IPUCIOCOOJICHMS, CIYKAIINE
IS 3alIUTHI IEpCOHaNa, padoTaroOIIEro B
AIEKTPOYCTAaHOBKAX,

OT TIOPAKEHUS DJICKTPUICCKUM TOKOM, OT BO3ACUCTBHUS
AIEKTPUYECKOM IYTH, IIPOAYKTOB TOPEHHUS U TIP.




Kiaaccupurkanus Ju3JeKTPUYECKUX 3alIUTHBIX
CpeacrB




OCHOBHBIC U JONMOJHUTEJALHBIC 3AIIIUTHLIE
cpeacTBa




OcHnognbvie 3auiumnuole cpeocmed

B 3j1ekTpoycTaHOBKAaX

BoIie 1000 B

f OnepaTUBHEIC U

U3MEPUTEIILHBIC IIITAHTH
H3onupyromme u

0 YKaszarejau HalpsKEeHUs

U IIPUCIIOCOOICHUS JIJIS
PEMOHTHBIX PadOT

TOKOU3MCPHUTCIIbHBIC KJICIIIH

0 HW3omupyroluye yCTponucTBa

J

B 3jieKTpoycTaHOBKAX

no 1000 B

/IT JIn3JIEKTpUIECKHe

]

o

[EPYATKH

NHCTpYyMEHT C
MU30JIMPOBAHHBIMU
PYKOSITKaMHU

[ Ykazarenu HanpsKEHUS

~

J




JlomoJTHUTEeIbHBIC 3AlIIATHBIC CPEACTBA

B 3j1eKTpOoyCcTaHOBKAaX B 3j1eKTpoycTaHOBKAX
BbIlIe 1000 B no 1000 B

KTPHYECKH
0 JmdsiekTpuyeckune 0 {msaekTpuyueckue

ATCPIaTRA ) g rajioum )

[} IudaekTpuueckne 00ThI JIMdIIeKTPHIeCKHe
0 JudjekTpuuyeckue KOBPHUKH

KOBPHUKH U N3oaupyromiue
[| M3oaupyroiiyne NoacTaBKu I0ICTABKH

o L /




Bubsl H30IUPYIOMIUX IITAHT

OnepaTuBHbIe N3mepuTebHbIe PeMoOHTHBIE
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H3omvpyromue mradru




N3omupyrolime Kiemm

N3oaupyouiue Kiely MpeaIHa3HaYeHbl U1 YCTAHOBKU
M CHSITHSA IO/ HANPSHKEHUEM ITPEAOXPAHUTEIICH,
HAJCBAHUS U CHATHS 3aIATHBIX KOJIIAKOB C HOXKEM
OTKJIFOUEHHBIX PA3bEAUHUTEIIEH U T. II.




S a—m s | | a— S —
ToxonsMepuTeIbHbIE KICIIA




] ] ] e
Ykazarenu HanpspkeHus Beime 1000 B
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PaboThI ¢ yKazareiaeM BEICOKOIO HAIIPSIKEHHUS



Ykazarenu HanpspkeHus 1o 1000 B

YKa3zare/jid HAlPSKEHU [IPEIHA3ZHAYECHBI 115
IIPOBEPKU HAIIMYUSA UJIU OTCYTCTBHUS HANPSKEHUS HA
TOKOBEAYIIMX YaCTAX JICKTPOYCTAHOBOK.




JIMDIIEKTpUUYECKHUE IEPUYATKHI




JlnsaexkTpudeckue 0OThI
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OpraHu3allMOHHBIE MEPOIPHUSTHS,

o0ecreunBaromue 0€30IMacHOCTb padoT

Opranu3aliMiOHHLIMA MEPONPUATHAMH, 00eCIedYnBAIOIIUMH
0e30acHOCTb PadoT B JIEKTPOYCTAHOBKAX, SIBJISIIOTCS:

0 chopMHeHMe pa60T HapAAOM, pacnopsXeHuem Wnu




Texunueckue MepoONpUATHSA,
oOecneynBaKIUe 0€30MACHOCTH PadoT
CO CHATHEM HANPSIKEHUA




TexHuueckrue MEPOITPUATHS,
o0ecreunBaromue 0€30IMacHOCTb padoT

CO CHATHUCM HAIIPAKCHUA
[Ipon3BeicHbl HEO0X0AUMbIE OTKJIKYECHUS U IIPUHSTHI

MEPBI, IIPEIATCTBYOIINE MOAAYE HAIIPSKCHUS HA MECTO
palbOThI BCIEACTBUE OMIMOOYHOTO WJIH
CaMOIIPOM3BOJIBHOTO BKIFOYEHNS KOMMYTAIlHOHHBIX
armnaparos




TexHuueckne MeponpusITHs,
oOecIieurBaronue 0€30IMacHOCTh PadOT
CO CHSATHEM HaIIPSKCHHUE

Ha npuBomax py4yHoOro ¥ Ha KJIr04ax JUCTAHIIMOHHOTO
YIIPABJICHNS KOMMYTAIIMOHHBIX aIapaToB JIOJKHBI ObITh
BBIBEIIICHBI 3alIPEIAIOIINE TIAKAThI

HE BKAHUATH HE OTKPbIBATD!

PAGOTAIOT AHAM pabortator nioan

HE BRNIOYATD! CTOl;1 !
PAGOTA HA NUHKH HANPS)KEHUE

6 He Bne3an,

yober!
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TexHnyeckne MeponpusITHs,
o0ecreunBaromme 0€30IMacHOCTh padoT
CO CHSITHEM HaNpsLKCHUE

IIpoBepeHO OTCYTCTBHE HANIPHAKECHUSA HA
TOKOBEIYIIIUX YACTAX, KOTOPHIC JOJKHBI OBITh
3a3€MJIEHBI 1S 3aIIUThI JTFOAEH OT MOPAKEHUSI

AJIEKTPUYECKUM TOKOM




TexHuueckne MeponpusITHs,
o0ecrneynBaroIe 0e30MacHOCTb padoT
CO CHSITHEM HaIlpsSIKCHHUE




TexHuueckne MeponpusITHs,
o0ecneynBaroIe 0€30MacHOCTb padoT
CO CHSITHEM HaMDSIKEHHE

4MCI'IbITAHME
ONMACHO

AndA XUu3Hu

PABOTATb BNE3ATH
3AECH 3AECH




NMnakaTtbl n 3HaKM 6e30nacHOCTM

e [lpepynpexpatowme: Cton! HanpaxeHne, He
Bne3aun! Yobet, NcnbiTaHmne! OnacHo anga

KISHU, [1 CTOM! HE BKJTIOYATb
HANPSYOKEHUE PABOTAIOT JOOM

e 3anpewarowme: He Bknrovarts! PaboTtator
noaun, He sknoyatb! PaboTta Ha nuHun, He
oTKpbIBaTb! PaboTatoT ntogn, PaboTta noa
HanpsxeHunem! NoBTOPHO He BKMNoYaTh;

* [lpepgnucbiBatowme: PaboTtatb 30ecCb, feasomam
“Bnes3atb 30€ecChb; 1o

e YKa3aTenbHble: 3a3eMneHo M



I'pynnsl o 3J1eKTPo0e30MACHOCTH U YCJIOBUS HUX

IIPUCBOCHUA
MusnvaTeREL CTaX paOOTH! B 3MEKTPOVCTAHOBKAX, MeC.
['pynna no [Tepconan opraruzanui [TpaxTukanTs
JMEKTPO- | HEHMEH- | COCPETHHM | COCPETHHM | CBEICHIM |NPODECCHOHATEHO- HHCTHTVIOR Tpebozanus k mepconany
0e30MaCHOCTH| I CPEZ- |00PasOBAHHEM| MEKTO- | HIEKTPO- | TEXHHYECKHX VIH-| H TEXHHKY-
HET0 00pa- TEXHHYECKHM | TEXHHTECKHM THI MOB (K01-
30BaHHA H BEICIINM | 00pas0BaHHeM neTRed)
TEXHHIECKHM
00pasoBaHueM
I 110CTE 00VHIEHHA 0 TIPO- He HOpMHpYeTCA |. JmeMeHTAPHEE TEXHHYECKHE 3HaHHA 00
TpaMMe He MeHee 3MEKTPOYCTAHOBKE H €€ 000PY0BAHHH.
12 7acom 2. OrgeTB0e MpecTaBTerme 00 ONaCHOCTH

3MEKTPHYIECKOr0 TOKA, OMACHOCTH MPHOTHKE-
HHA K TOKOBETYIIHM JaCTAM.

3. 3HaHHe OCHOBHBIX Mep TIPEI0CTOPOKHOCTH
TIPH PA0OTAX B HMEKTPOVCTAHOBKAX.

4. TIpakTHdeckue HABEIKH OKA%AHHA MEDBOI
TIOMOIIH TTOCTPAABITAN.




MunuMaTEHELT CTaXK paOOTEH B 31EKTPOVCTAHOBKAX, MeC.

['pynna no [Tepconan opranuzanuii [IpakTHKaHTEI
3MEKTPO- | HE HMEK- | CO CPeJgHHM | CO CPEJHHM | CBBHICIOHM |mpodecCHOHATBHO-| HHCTHTYTOB Tpeboranus x nepcoxany
0e30macHOCTH| mui cped- |00pazopaHHeM| 37IeKTpo- 3MEKTPO- | TEXHHYECKHX VIH-| H TEXHHKY-
Hero odpa- TEXHHYIECKHM |TEXHHIECKHM I MOE (K071-
30BaHHA H BEICOIMM | 00pa20BaHH- TempKei)
TEXHHIECKHM eM
00paz0BaHHeM
111 3B 28 2E ls 68 3B 1. DneMeHnTapHEIe MO3HaHHUA B OOmIEH 371€K-
TPOTEXHHKE.
Npeasiay- | IpeelaVINed | mpeaslayIned |mpegslgvimmedi| mpegsiavimeii |mpegsiavimeii|2. JHaHHe 31eKTPOYCTAaHOBKH H MOPAIKA ee
el rpynme|  Ipymme Tpymme Tpymme Tpyime TPYVONE  |TEXHHYECKOTO ODCTVKHBAHHA.

3. 3HaHue OOIMX NPaBHI TEXHHKH Oezomac-
HOCTH, B TOM 9HCJIE IIPAaBHT JOIYCKa K pado-
Te, H CHEUHATBHEIX TPEOOBaHHI, KaCaIOMHX-
C4 BBITIOTHACMOH paOOTEL.

4. Vvenne oOecriednuTs Oe20IacHOE BeJeHHE
padOTEI M BECTH Hag30p 32 PaOOTAIOIIHMH B
37eKTPOVCTaHOBKAX.

5. 3HaHMe NpaBHI OCBOOOKIEHHA IOCTpa-
JAaBINETo 0T AeHCTEHA 3TEKTPHIECKOT0 TOKA,
OKa3aHHA INEPBOH MEIHIHHCKOH IIOMOINH H
VMEHHE NPaKTHYeCKH OKa3BIBaTh e¢ MOCTpa-
JaBmeMy.




MunnMaIBHEL CTaX paOOTHI B 3MEKTPOYCTAHOBKAX, MeC.

['pvnma mo [lepconan oprarusammit [IpakTHKaHTE
30€KTPO- | HE MMEK- | CO CPEZHHM | CO CPEJHHM | C BEICINM |IpOeCCHOHATHHO-| HHCTHTYIOR Tpeborannsa k mepcoHaty
0e30MaCHOCTH| ITHil Cpe- |00pa3OBaHHEM |  IEKTPO- 3MEKTPO- | TEXHHYECKMX VIH-| H TEXHHKY-
Hero o0pa- TEXHHYECKHM |TEXHHIECKHM JTHI MOE (Ko1-
30BaHHA H BBICIIHM | 00pa30BaHH- nemKeit)
TEXHHYECKHM eM
00pazoBaHHeM
IV 6 & mpegel- | 3 B mpegeiay- | 3 B mpeasiay- | 2 B mpegsl- - - 1. 3HaHHMe 3TEKTPOTEXHHKH B 00BEMe CIie-
Aymed | IeH rpynme | mel rpynme |ZAyImeH rpym- IIHATH3HPOBAHHOT O npodecCHOHATEHO-
rpynme e TEXHHYECKOT0 VIH/IHIIA.

2. ITonHoe npeacTaBIenue 00 OIaCHOCTH IPH
padOTax B 37eKTPOVCTaHOBKAX.
3. 3uanue Hacroammx [Ipaeun, mpasma Tex-
HHYECKOH 3KCIITVAaTalHH 31eKTPO000pYA0Ra-
HHA, VCTPOHCTBA IEKTPOVCTAHOBOK H IIO-
JKapHOH 0e20MaCHOCTH B 00BEMe 3aHHMaeMoH
JOTKHOCTH.

4. 3Hanue CXeM 3IeKTpOYCTaHOBOK H 000pY-
JOBaHHA OOCTVKHMBaeMOr0 V9IaCTKa, 3HAHHE
TEXHHYECKHX MEpONpPHATHH, 00ecIeIHBai0-
IDHX 0€20I1aCHOCTE PadoT.

5. VnMenne npoBOZMTS HHCTPYKTAXK, OpraHH-
30BBIBATH OE30MaCHOE IPOBEJEHHe padoT,

OCVIIECTEJ/IATE HaZ30D 33 WICHAMH 6pnra,m




MunuMaTEHEL CTaK PadOTHL B 3TEKTPOVCTAHOBKAX, MEC.

['pynna mo [Tepconan opranuzauui [IpakTHKaHTE
IEKTPO- | HE MMEH- | CO CPEJHHM | CO CPEJHHM | CBHICHHM |IPOdEeCCHOHATBHO-| HHCTHTYTOB Tpeboranus x mepconaty
020MacHOCTH| ITHil cpe- |00pasoBaHHEM |  3TEKTpo- 30EKTPO- | TEXHHYECKHX VIH-| H TEeXHHKY-
HEro oopa- TEXHHYECKHM |TEXHHIECKHM THII MOE (Ko71-
30BaHHA H BHICIIM | 00Pa30BaHH- negKei)
TEXHHIECKHM eM
00pazoBaHHeM
vV 24 pmpe- | 12 B mpegul- | 6 B mpegeIay- | 3 B mpemm- - - 1. 3naHHe cxeM 37TeKTPOYCTaHOBOK, KOMIIO-
ABIOVINeH AVIeH mei AVIIeH HOBKH 000pV0BaHHA TEXHOIOrHIECKHX MPO-
I1eCCOB POH3BOACTRA.
rpymmne rpymme Tpynme rpynme 2. 3uanue HacToAmux [IpaBui, mpaBuI Mome-

30BaHHA H HCIBITAHHH CPEICTE 3aIIHTEL, JeT-
KO€ NPEICTABTEHHE O TOM, 9eM BEI3BAHO TO
HIH HHOE TpeDOBaHHe.

3. 3HaHHe NPaBHI TEXHHYECKOH 3KCILTVaTa-
LIMH, TIPABHT YCTPOHCTEA 3MeKTPOVCTAHOBOK
H TIOKapHOH OE30MaCHOCTH B 00BEME 3aHH-
MaeMoH JOLKHOCTH.

4. YMernHe opraHu30BaTh 0E30MaCcHOE MPOBe-
JeHHe Pa00T H OCVINECTEBIAThH HEemoCpercI-
BEHHOE PYKOBOACTEO padOTaMH B 37IEKTPOYC-
TaHOBKAX 0000 HANPLKEHHA.

3. Vmenue getko 0002Ha9aTh M H3IaraTh
TpeO0BaHHA 0 Mepax 0e30MacHOCTH IPH Ipo-
BeIeHHH HHCTPVKTakKa PaOOTHHKOE.




JInma, oTBeTCTBEHHBIE 3a 0e30IMacCHOe BeleHUe
padoT B 2JIEKTPOYCTAHOBKAX

Bolaawownn Hapaa,
OTAAKLLUN pacnopakeHune

OTBETCTBEHHbIN
pykoBoauTens padbor

[lonyckatoLwmn
[Mponssogutens padoT
HabntwoaatoLui

UneHbl Opuragsl



