3aluTa oT AeNCTBUSA INIEKTPUYEeCKOoro
TOKa

AHanu3 onacHoOCTU NopaxeHus
3NIeKTPNYECKUM TOKOM

Bo3aoencrtBue ToOKa Ha YerioBeka
CpeactBa aneKkTpobe3onacHoOCTH

ANeKTpo3alunTHbIe cpeacTBa

[lepBas nomoLlb NocTpagaBLUUM OT
3NEeKTPUYECKOro Toka




AHAJIN3 ONMACHOCTU NOPAXEHUA
IAJNNEKTPUHECKM TOKOM

CxeMbl INNIEKTPUYECKUX cCeTeun
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3HT - ceTb ¢ 3a3eMNEHHON HENTPASIbHOMN TOYKOW TpaHcdopmaTopa;
UHT - ceTb c nsonupoBaHHom HenTpanbHon Toukon (HT);

(O - 0) - HyneBoOW 3aLUUTHBLIN NPOBOAHWUK; R0 - paboyee 3a3emneHne HT;
RM - COMpOoTMBEHNE n3onsauun dassl OTHOCUTENBHO 3eMiun; C -EMKOCTb;
U_- nuHenHoe HanpspkeHne (380B); Ucb— da3Hoe HanpsibkeHne (220B).



ONACHbIE CUTYALIUU NOPAXEHUA

TOKOM

1. Cny4yanHoe aByxdasHoe nnm ogHoMasHoe NPMKOCHOBEHUE K TOKOBEAYLLIUM
YyacTaMm.

2. MpunbnmkeHne YenoBeka Ha ONacHoOe PacCTOAHKNE K LUMHAM BbICOKOrO HanpsiKeHus
(no HopMaTuBam MUHMMAarnbHoe pacctosiHue - 0,7 m.)

3. [MprKOCHOBEHMNE K METANNTMYECKMM HETOKOBEAYLLIMM YacTaM 060pyaoBaHUS,
KOTOpPble MOryT OKasaTbCs Mo HanpsiKeHUeM, n3-3a NoBpexageHns n3onaunm nnm
OLLNOOYHbIX JENCTBUIK NepcoHana.

4. [lonagaHne Nofg WwaroBoe HanpsKeHne npu nepeasukeHnn YernoBeka rno 3oHe
pacTekaHmsa ToKa OT ynaBLIero Ha 3eMsto NpoBsoga 1nuv 3amMmblkaHNS TOKOBEAYLLNX
yacTewn Ha 3eMI.



OBYX®A3HOE NMPUKOCHOBEHMUE K

TOKOBEAYLLUUUM HACTAM

HanbGonee onacHbIM criy4yaem SBRSieTCA MPUKOCHOBEHUE K ABYM pa3HbIM
npoBoaam (a) n k hasHomy m Hynesomy nposoay (0).
a) o) A Tok |, npoxopsumit
7 ) g \epesuenoseka, v
Hanps>XeHue NpuKoc-
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C HOBEHUSA Unp (B) npwn
CONpOTMBNEHNN
yenoseka R (Om):

U

MyTe Toka - a [, =U,/R,,U, =I,-R =U,=3808B
«pyKa-pyKa»
6 [,=U,/R,,U, =I,-R,=U, =220B

Hanp;I)KeHMe NPUKOCHOBEHUSA - 3TO PA3HOCTb NOoTeHUMasioB AByX TOYEK Liernn, KOTOPbIX
KaCaeTCAd 4YelioBEK NMNOBEPXHOCTbIO KOXN.




OAHO®PA3HOE NPUKOCHOBEHUE KCETHU
C 3HT

JTOT cny4yan MeHee onaceH, Yem aByxdazHoe NPUKOCHOBEHUEe, TaK KaK B UEllb
rnopakeHusi BKIIloMaeTCcs CoOnpoTuBrieHne odoyBsu R06 M nona Rn.
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R=R+R_+R_ MNyTb TOKa -
< «pyKa-Hora»
Llenb nopaeHusi:

da3a C Rq R06 ‘an_ ‘IRO_H da3aC

Cetun ¢ 3HT npumeHsoTCA Ha NpeanpuATUsSX, B ropodax, Ha cene.




OAHO®PA3HOE NPUKOCHOBEHUE KCETHU

C UHT

JT1OT cnyyan MeHee onaceH, Yem ans cetu ¢ 3HT npy HopmanbHOM COMPOTUBNEHUN
nzonauum R (Om), HO onacHOCTb Ans ceTh BOoMbLION NPOTSXEHHOCTN MOXET BO3PaCTy
N3-3a HanNn4Msl MKOCTHOIO TOKa.

- \B 'lpvoanHakoBoMm R, kaxpou
1 C dra3bl cymmapHoe conpoTuB-
= rieHne n3onsaunmn paBHo:
R
( MyTb TOKA -
E ,Ru 3 Ru /3 ,» | «pyKa-HoOra»

el m.x. 1/R =1/R ,+1/R , +1/R .

Cetn ¢ UHT npmmeHsaoT Npu HeOOoNbLUIOK
NPOTSXKEHHOCTU NMMHMI, Ha cyaax. OHK
TpeOytoT NOCTOsIHHOTO KOHTpons R .




BO3OEUCTBUE TOKA HA
YENNOBEKA

ANeKTpnyeckue TpaBMbl

1. OXorum - TOKOBbIE U AyroBble.

2. SHGKTDVIL-IGCKI/IG 3HAKUN - 3TO METKN TOKa, BOSHUKAKOLLINE B
MeCTE BXOOa TOKa UJin Nno nyTn rnpoxoxgeHnsq Toka (pa3BO,EI,bI U

NSNS Uns koM - 3T NPOHUKHOBEHME BpPbIaT
pacrnnasneHHoro MeTarnmna oT 4yrm B KOXYy.

4. MexaHu4yeckme nospeXxaeHns ot CyoopPOXKHbIX COKpaLLEeHUN

MbILLILL.
5. 9nekTpoodTanbMms - 3TO NOBPEXAEHNE POroBULIbI FNa3 OT

aneKTpuyeckon ayrn (Hanpumep, nNpu ceapke).



IJIEKTPUHECKUE YOAPDI

[Tpn BKIOYEHUN YEeNoBEKa B SNEKTPUYECKYHO CETb 0bpa3yeTcsl 3aMKHYyTas
«uyenb ropaeHusi» W TOK, npoxoaswuii yepes Yenoseka I, (A), Oyoer
onpenensiTb CTeNneHb ONacHOCTW.

Unp roe Unp - HanpshXeHne NPUKOCHOBEHUS, B;
Il, 7 ) R, - conpoTueneHune Tena Yyenoseka, Owm.

ONEKTPUYECKUE yaapbl UMEIOT Pa3Hble NOCeACTBUS:

1. YenoBek MOXET CaMOCTOATENbHO OTOpPBaTbCs OT MPOBOAHMKA,
XU3HEOEeATeNnbHOCTb  COXpaHsieTcsl, HO  3ateM  MoryT  ObiTb
HebnaronpusaTHbIE OTKIOHEHUS B COCTOSAHUM 300POBbS.

2. YernoBek He MOXET CaMOCTOATESNIbHO OTOpBaTbCs OT NPOBOAHMKA W
ONNTENBbHOE BPEMS HaxoauTcs nog AencTBmeM Toka. B pesynbsrarte atoro
BO3MOXHO  LLUOKOBOE COCTOSIHWE, napanuy OpraHoB  AblXaHus,
dmnbpunnauma cepgua (becnopsigoMHOE  COKpalleHWE  BOJIOKOH
cepaevHON MbiLLLbl, YTO YacTo NPMUBOAUT K NeTanbHOMY Ucxoay).



®AKTOPbI, BIIMAOLWUE HA OINACHOCTDb
MOPAXEHUA TOKOM

1. Cuna Toka, BpeMsa 1 NyTb €ro NPOXoXAeHUs1 Yepes Yernoseka (Hanbornee
ornacHble NyTU - «pyKa-pyKa», «pyKa- Hora», «fieBasi pyka-Horm»).

2. Poa nyacTtoTa ToKa (nepeMeHHbIN TOK cuuTaeTcsl bornee onacHbIM, YeM
NOCTOSAHHbIA, MNPUYEM C MMOBbILLIEHNEM YacCTOTbl OMAcCHOCTb TOKa
CHMXXaeTcs.)

3. Bua anektpunyeckon cetn (0bbivHO cetn ¢ 3HT 6onee onacHbl, Yem
cetn c UHT).

4. ConpoTuBneHue Tena Yyenoseka, kotopoe nexut B npegenax 0,3 -100
KOM, HO 06bI4HO cocTaBndeT 2000 - 10000 Om, NpUYEM CONPOTUBIIEHNE
BHYTPEHHUX opraHoB 4ernoBeka paBHo 300 - 500  Owm.
[Mpu pacyeTtax conpotueneHue Yenoseka R, npuHumaetca 1000 Owm.

R _3aBucuT OT: | COCTOSAAHUSA KOXM (CyXxas, BrakHas, NoBpeXaEHHas);

COCTOSIHUSA 300POBbSI, NCUXONINOSTOrNMYECKUX
ocobeHHOoCTEN, dhakTopa «BHUMAHUS.




NMOPOIOBbIE 3HAHEHUA CUJIbI TOKA.
NPEOENBHbLIN TOK

[Ona nepemeHHoro Toka Yyactoton 50 Ny ycTaHOBNEHbI MOPOrN:

OwyTnmbIn TOK (1 - 3 MA)

Heotnyckarowunn Tok (10 - 15 mA).

Tok, BbI3biBalOLWMM Napanuny agbixatenbHbIX Mbiwy (60 - SOmMA).

PubpunnsAUnoHHbIN (cmepTenbHbIN) TOK (100 MA npu t > 0,5 ¢).

Be3onacHasa ans 4yenoBeka cuna Toka coctasngetr 0,3 MA.

[lpegenbHasi cuna ToKa Mpu BpeMeHW Bo3genctBusi 1 cekyHaa
coctaensaetr 50 MA, a npu BpemeHu 3 c. - 6 MA.



CPEAOCTBA
IJNEKTPOBE3OINACHOCTU

Cpe,EI,CTBa ANIEKTPOOE30MNacCHOCTUN AENAT Ha TEXHUNYECKUE U 3alLUUTHDbIE.

TexHU4YeckKkue cpeancTBa NEKTPoOe30nNacHOCTHU

1. Boibop 3anekTpoobopyaoBaHUA COOTBETCTBYIOLLETNO MWCMOSIHEHUS B
3aBUCUMOCTU oT YCNOBUU aKcnnyaraumm (3aLLMLLIEHHOE,
6pbl3ro3awmnEHHOE, B3pbIBO3aALLMLLEHHOE N AP.)

2. WNsonauma TtokoBeoywnx 4YacTteWn, KoTopas dBMAeTCA nepBou U
OCHOBHOM CTYMEHbI0 3aLunThl. [lonycTuMmoe conpoTmBieHne N3onaumn ons
oTaenbHbIX ydacTkoB ceTn coctaensieT 0,3 - 1 MOm. U3onauuio oenart Ha
paboyyto, BONHYIO N YCUIEHHYIO.

3. 3awuTa oT cny4YyanmHoro NPUKOCHOBEHUS K TOKOBEAYLLMM YaCTAM:
- orpaxkaeHust, GnNOKNpPOBKY;
- pacnonoXeHune TokoBeayLWMx Yacten Ha HegoCTYNMHON BbICOTE;

- 3dlLUNTHOE OTKIIIoYEeHNEe, pearnpyroee Ha npnkoCcCHOBEHUNE HES1O-
BE€Ka K TOKOBEAQYLLUNUM HaCTAM.



4. MNMpumeHeHne manbix HanpskeHnn (12 - 42 B) B 0cobo onacHbIX
nomMeLleHnaXx.

5. CpeactBa YMEHbLUEHUA EMKOCTHOrO ToKa: BKITHOYEHME MHOYKTUBHOM
KaTylKXn MeXay HeuTparibHOM TOYKOUM U 3eMIien, pasgerieHune
NPOTAXEHHbIX CETEN HA OTAESbHbIE YH4aCTKN C MEHbLLEN EMKOCTLIO.

6. Cpeactea 3awmTthl OT Npobos a3kl Ha Kopnyc 060pyaoBaHUS:
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3awunTHoe 3a3eMrieHme FQ
\_ J
3aHyneHue LQ
\_ J

4 N
3almTHOe OTKMIYeHue , _Q




SALLUNTHOE 3A3EMJIEHUE

3aluTHOE 3a3eMJIeHMe - 3TO CoeduHEHnEe Koprnyca obopyaoBaHMS C 3eMNEN
Yyepe3 manoe no senudunHe conpotueneHune (4 - 10 Om). Mpu npoboe dasbl Ha
KOpMyC cpaBHMBAOTCA NOTeHLMasbl 000pyAoBaHNS @ . U OCHOBaHUA ¢__, a Unp

U TOK Yepes YeroBeka CTaHOBATCHA MeHbLuUe. [IpMeHseTca B OCHOBHOM B CETAX C
UHT 0o 1000 B.

Unp 1 €Do6 1) (p0€H

B riaparirielibHbIX 8€MmMeAX Mo- Ku
o6pamHo riporiopuyuoHarsib-

HbI COMPOMUGEeHUSIM.
R
n
R3
I =1, - :
R

rae R - cymmapHoe conpo-
TUBNEHNE YeroBeka, 00yBU
n nona, Om.




3AHYJIEHUE

3aHyreHue - 3TO coeanHeHne Kkoprnyca obopyaoBaHmUs ¢ HYNEBbIM 3aLUUTHBIM
npoBogHMKoM. [pu npoboe hasbl Ha KOPNYyC BO3HMKAET BONbLLON TOK KOPOTKOro
3aMblkaHus, cpabaTtbiBalOT aBTOMaTu4yeckme Bbikntodatenu (AB) nnn cropatot
nnaBkne BcTaBkM npenoxpaHutenen ([MMP) u ycTaHoBKa OTKMAKOYaETCS.

MpumeHseTca B cetax ¢ 3HT 0o 1000B

.
k YcnoBue cpabaTbiBaHUA
\ 3aWNTbI:
- 0
|| % AB (Mp) ]K3Z]H0M.K’
K3 Bl
roe IHOM - HOMUHanNb-
HbI TOK cpabaTbIiBaHUS
3awnThl; K - koadodpumum-
/ \ EeHT KpaTHOCTM TOKa.




YCTPOUCTBO 3ALLUTHOIO OTKIIOYEHUS
(Y30)

Y30 - 310 b6bICTPOAENCTBYOLLANA 3aLLUTA, pearnpytoLlas Ha 3amblkaHne dasbl Ha
KOpnyc, Ha 3eMJITto, Ha NPUKOCHOBEHME YernoBeka. XapaktepucTtukn Y30: ycTaBka
n Bpemsa cpabarbiBanma (0,05 - 0,2 c.). MNpumeHdaeTca Kak caMOCTOATENbHOE
CPeACTBO 3aLUMTbI U B KOMMIEKCE C 3a3EMIEHUEM U 3aHYNEHMEM.

Cxema Y30, pearvpyioliasg Ha USMEHEHNE

HanpaxXeHnd Koprnyca OTHOCUTEITbHO 3EMJ1U

K [Mpu npoboe daskl Ha Kopnyc
cpabaTtbiBaeT pene HanpsKeHus
T (PH), HacTpoeHHOe Ha onpefe-
NEHHYI0 YCTaBKY, U YCTaHOBKa
PH oTkntoyaetcsa KoHtaktopom (K).




IJNEKTPO3SALUUTHBIE CPEOCTBA

X Oenat Ha OCHOBHble (NO3BONAT paboTaTb Ha TOKOBEOYLUMX 4vacTdax) WU
dornosiHumersibHbie (YCUNUBaT AENCTBUE OCHOBHbIX).

a - nsonupyroLlas
LUTaHra;

0 - nsonupytowme
Knewiu;

B - UBMEPUTENbHbIE
Knewu;

I - "3aMepuTernb Hanps-
xeHna >1000 B;

a-T1oxe <1000 B;

e - ANaneKTpuyeckme
nepyaTku, ranoLuu;

X -KOBPUKK, NOOCTaBKN

3- NepeHoCcHoe 3a3emMrie-

Hue.
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YAANHNTEAD

b - C ABYMSA BMAKAMM
— OMACEN !













YAANHNTEAD
C ABYMS BWAKAMH
ONACEN !




NMEPBAA NMOMOLLDb NMNOCTPAOABLUUM
OT IJNEKTPUHECKOI'O TOKA

OcBoOOXOeHue nocTpagaBLUEero oT TOKa

naBHOe 3TO ObLICTPOTA AEUCTBUMN,
TakK KakK, Yem boribLLe BpEMEHM

YyerioBeK HaxoauTCcH Noa TOKOM, TEM
MeHbLLE LWAaHCOB Ha ero cnaceHue.
[Mpexae Bcero HeobxoaMmo

OTKIMIOYNTb YCTAHOBKY C MOMOLLIbIO

PyOUnbHMKA, LITENCENBLHOIO padbema
NN BbIBEPHYTb NPOOKY.
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Ecnn oOTKNO4YNTb 3MNEeKTPonuTaHMe HET BO3MOXXHOCTMH,
NENCTBUA MO CMaceHuio YerioBeka AOMKHbl BblOMpaTbCca B
3aBUCMMOCTM OT HanpshkeHus: obbiyHble cetu (oo 1000 B)
n[Cetnpno1000B e cetun (6onee 1000 B).

[na otoeneHua nocTpadasBlUero OT npoBoda MOXHO
ncnonb3oBaTb oAdexay, KaHhart, nanky, AOOCKYy. JTu
npeaMeTbl OOMMKHbl ObiTb 00a3aTenbHO cyxumun. He
crieqyet npukacatbCA K HOoram nocTpajaBlUero, Tak Kak
00yBb MOXET ObITb CbIPOW. [1Ns U30M1ALKNK PYK CriacatoLero
NCNONb3YKT Pe3nHOBbIE NepyYaTKu, Lwapd, pykaB, Cyxyto
mateputo. MOXXHO BCTaTb Ha CyXyk OOCKY UMW NOACTUSIKY.
[Ona npepbiBaHUA TOKa HeobxoOAMMO MOACYHYTb MoAd
nocTpadaBLUero Cyxyw [OOCKYy, nepepyouts npoBog
TOMOPOM C iePEBAHHON CYXOUN PYYKOW.

Adod - LA & e rg:——i?i! |




Cetn 6onee1000B

B TaKUX  CeTdax  Ons OTAENEHUS
nocTpagaBllero OT ToKa Heobxoammo

oba3aTenbHOo MCMOSib30BaThb
9NeKTpo3allUTHbIE cpencTBa:
nonupyrowime O0Tbl, [OUNINEKTPUYECKME
nep4yaTKku, a NencTBoBaTh HaOo

N30NNPYHOLLIEN LLUTAHTOMW.












Cetn 6onee1000B

OnpeaeneHne COCTOAHUSA
nocrtpapasLuero

1. HemeOneHHO yrnoxumse rnocmpadasuweao Ha CriuHy.

2. PaccmeaHymb cmecHSowyro ObixaHue 00exay.

3. [posepumb o d8uXXeHUr 2pydHOU Kriemku Harnu4yue
ObIXaHUS.

4. [posepumsb Harnu4ue ryrneca.

5. [posepumb cocmosiHue 3padka (y3kuu unu wupokud).

6. Obecrievums riokol nocmpadaswemMy 00 rnpubbimus epaya.
B criyyae peoko20o ObixaHus usu rnpu omecymemaeuu rpu3HaKkos
XKU3HU
Heobxo0uMo Oerlamb UCKYCCMBEHHOE ObixaHue U Hernpsamou

Maccax>x
210/ 1L









