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Br100p cpeacTB 3a1UMTHI OT MOPAKEHHUS FIEKTPHIECKHUM TOKOM.
Pacuyer 3a3emiieHHs1 2JIEKTPOOOOPYA0BAHMSA

1 Heanb 3aHATHA: TPUOOPECTH TPAKTHUUYECKUE HABBIKU IO BHIOOPY CPEICTB 3aIUTHI OT
MOPAKEHUS DJICKTPUISCKAM TOKOM U PacCUeTy 3a3eMJICHHS AJIEKTPOOOOPYAOBaHUS.

2 KpaTKne TCOPETUYECCKUE CBCACHUSA

[Ipoxonst dYepe3 Teno 4deJIOBEKAa OHIEKTPUYECKHHA TOK MPOM3BOJUT TEPMUYECKOE,
AIIEKTPOIUTUIECKOE, MEXaHUIECKOE U OMOJIOTHYECKOE JICHCTBHE:

- TEPMHUYECKOE JIEHCTBHE MPOSBISETCS 0KOTAMH OTIEIFHBIX YYaCTKOB Tella, HarpeBOM
710 BBICOKOW TEMITepaTypbl OPraHOB, PACIIOJIOKEHHBIX Ha ITyTH TOKA,

- DJEKTPOJIMTHYECKOE JICHCTBHE BBIPAXKAECTCS B HAPYIICHUH (U3UKO-XUMHUYECKOTO
COCTaBa U CBOMCTB pa3IMUHBIX XKHUAKOCTEN opraHnnzMa (KpoBH, TUMQBHI);

- MEXaHMYEeCKOoe JIWCTBUE TOKA MPUBOAUT K Pa3phIBy TKaHEH OpraHW3Ma B pe3ysbTare
AIEKTPOIMHAMHYECKOTO 2P deKTa;

- OMOJIOTHMYECKOE JACHCTBHUE MPOSBISIETCS CYAOPOKHBIM COKPAIICHHEM MBIIIII, a TaKXKe
HapyIIeHHEeM BHYTPEHHUX OMOJIOTHYECKHX TPOIIECCOB.

OT mopakeHHs 3JIEKTPUYECKUM TOKOM YEJIOBEK IOJIy4aeT AJIEKTPOTPABMBI, KOTOPBIC
IIeJIATCS Ha MECTHBIE U 00IIHe:

- o0mme HapymeHHs: OT JJIEKTPUYECKOTO yaapa — CYIOpPOTH, OCTAHOBKA IBIXaHMUS,
CEepACYHOM AeATETbHOCTH;

- MECTHBIE TPaBMBI - 0KOTH, METAJLTU3ANNS KOXKHU (IPOHUKHOBCHHE B HEe Pa3IMIHBIX
YacTUIl METaJula MPH €ro PacIUIaBJICHUH), MEXaHUUECKUE MOBPEXKICHUS, DICKTPUUECKUE 3HAKU
(YIJIOTHEHHBIE YYaCTKH CEpPOr0 WM OJIEMHO-KENTOro IBeTa, 0e3007e3HEHHBI W OBICTPO
MPOXOJIAT).

Hcxon nopaxkeHus yenoBeKa 3JIeKTPOTOKOM 3aBUCUT OT MHOTHX (DaKTOPOB: CHJIBI TOKa,
BpPEMEHH MPOXOKJICHUS €ro Yepe3 OpraHu3M U Jp.

Tok, mpoxoasiuil uepe3 Teno YeloBeKa, 3aBUCUT OT HANPSKEHUS PUKOCHOBEHHSI, MO]1
KOTOPBIM OKa3aJICs MOCTPAAABIIMK U CYMMapHOTO AJIEKTPUUYECKOTO COMPOTHUBIICHHUS, B KOTOPOE
BXOJIUT CONPOTHBIICHHUE TEJa YEIOBEKA.

Tok, mpoxoasauuii uepes Teao YeIoBeKa paBeH:

riae Uyp - HanpsbKeHHe PUKOCHOBEHMS, B;

Ry - conpoTuBIieHne Tea yeaoBeka, OM.

CHU3UTH TOK MOKHO JIN0O 3a CYET CHUYKEHUS HAIPSKEHUS IPUKOCHOBEHUS, JTHOO 3a CYeT
YBEIMYCHUS CONIPOTHUBIICHHS TEJIa YeI0BeKa, Hanpumep npu npumeHennn CU3.

Ha compoTuBieHHEe oOpraHn3Ma BO3ACHCTBHIO 3JIEKTPOTOKA OKAa3bIBACT BIIUSHUE
(bu3nUecKoe M MCUXUIECKOE COCTOSHUE YEIIOBEKA: HE3I0OPOBbE, YTOMIICHHE, TOJIOJ, ONbSHEHHUE,
HMOIMOHAIBHOE BO30Y)K/ICHHE TPUBOIUT K CHIKEHHIO COTIPOTUBJICHUSI.

HeOnaronpusTHblii kIuMaT (MOBBIIICHHAsT TEMIIEpaTypa W BIAXKHOCTh) YBEIUYHUBAIOT
OITaCHOCTh MOPAXKEHUSI TOKOM, T. K. BJiara (IMOT) MOHMKAET CONPOTUBIICHHE KOKHBIX TOKPOBOB.

JIOMYCTUMBIM CYHMTAETCS TOK, MPH KOTOPOM YEJIOBEK MOXET CaMOCTOSATEILHO
OCBOOOUTHCS OT JICKTPUUECKOH LIETTH.

[lepemeHHBIN TOK 0OJiee ONMACEH, YEM MOCTOSIHHBIM, HO MPH BBICOKOM HAIPSDKEHUH
(6onee 500 B) omacHee cTaHOBUTCS TIOCTOSIHHBIN TOK.

Cnoco0bI 1 CpeICTBA 3aIUTHI OT MOPAKEHHS WIEKTPUIECKHM TOKOM

JIis 3aliUThl OT TIOPAKEHHS AJICKTPHUUECKUM TOKOM TPUMEHSFOTCS CIICIYIOIIHE
TEXHUYECKUE MEPBhI 3aIUTHI:



- MaJsible HaMpPsDKEHUS - 3TO HaNpsbKeHus He Oosiee 42 B; Ha POM3BOACTBE IPUMEHSIIOT
Hanpspbkenus 12 u 36 B; maxrepckue namnsl — 2,5 B;

- KOHTPOJIb ¥ TIPO(IITAKTHKA TIOBPEXKICHUS U30JSIIUK (TIPY BBOJIC HOBBIX M BBILIEAIINX
MOCJIE PEMOHTA AJIEKTPOYCTAHOBOK MPOBOJSAT KOHTPOJb U30JISIUN);

- 3alMmMTa OT CIYy4YailHOTO MPUKOCHOBEHHS K TOKOBEIYIIUM dacTsM. HeobOxommumo
00ecrevYnTh HEAOCTYIMHOCTh TOKOBEIYITUX YaCTEH — OrpaXICHNUE UITU PACIIOJIOKEHHUE Ha BBICOTE;

- 3alIUTHOE 3a3€MJICHHUE - 3TO MPEIHAMEPEHHOE JIEKTPUUYECKOE COCAMHEHHUE C 3eMJIIeh
METAJUTMYECKUX HETOKOBEAYIIMX YacTeH 3JIEKTPOYCTAHOBOK, KOTOPHIE MOTYT OKa3aTbCsl MO/
HaIpsHKEHUEM;

- 3aHYJICHHE — 3TO MPEAHAMEPEHHOE JIEKTPUUECKOE COSAMHEHUE C HYJIEBBIM 3aIIUTHBIM
MIPOBOJIHUKOM METANTHYECKUX HETOKOBEAYIIMX YaCTEH 3JIEKTPOYCTAHOBOK, KOTOPBIE MOTYT
0Ka3aThCs 0] HAIPSKEHUEM;

PaznuyaroT 1Ba BUAA 3a3€MJICHUI: BBIHOCHOE M KOHTYPHOE.

BriHOCHOE XapakTepu3yeTcst TeM, YTO €ro 3a3eMJIMTENh BBIHECEH 3a MpeIeibl TIONIA I,
Ha KOTOPOH ycTaHOBJIEHO 000pynoBanue. Tak 3a3emisieTcst 000py10BaHNE MEXaHUYECKUX IIEXOB.

KontypHoe 3a3zemiieHHE COCTOMT €3 HECKOJBKUX COCIUWHEHHBIX 3a3eMJICHUH,
pa3MemEHHBIX 0 KOHTYPY IUIOMIAAH, 3alUIaeMoro ooopynoBanus (s yctaHoBok 10 1000 B).

- 3AIUTHOE OTKIIOUYEHHE - ABTOMATHYECKOE OTKIIOYEHHUE DJIEKTPOYCTAHOBKH IpHU
BO3HUKHOBEHHH OTACHOCTH TIOPAXXEHHUs dYeoBeKa TOKOM. [Ipu BBIXOJIE KOHTPOIHPYEMOTO
rmapameTpa 3a JOMyCTUMBIE MPEACIIbI MOJACTCs CUTHA Ha 3aIlIMTHO-OTKIIIOYAIOIIEe YCTPOMCTRO,
KOTOPO€ 00ECTOYNBAET YCTAHOBKY HIIH JIEKTPOCETH;

- CU3 - nuonexkTpudecKkue TIepyaTKd, Tajolid, OOThl aHTHUCTATUYECKHUE, Carorh
TUDJICKTPUUECKHE, KOBPUKH, H30JIUPYIONINE TIOICTABKU; U30JUPYIOIINE IICKTPOU3MEPHUTEIIbHBIC
KJICIM,  CJECAPHO-MOHTAXHBI HMHCTPYMEHT C H30JUPOBAaHHBIMM PYKOSTKAMH; YKa3aTeln
HaIpsKEHUS.

3 3apanue

Paccuntarte compoTHBIEHHE 3a3eMIISIONIETO YCTPOWCTBA, HMCXOIS W3 CICAYIOUIUX
JTaHHbIX. BapuanTtsl 3aganuii nansl B [Ipunoxxenun A. B kadecTBe 3a3eMiIMTENEH B3STh CTAIbHBIC
BOJIONIPOBOJIHBIE TPYOBI, YCTAaHOBJIEHHBIC 3alOJINIIO ¢ 3eMJIEH. B kauecTBe ropu30HTAIBHOTO
COCIMHUTEIIBHOTO 3a3E€MIIMTEIIS B3STh CTAbHYIO MMojiocy. CxeMy pasMenieHus: TpyO MPUHSTH I10

KOHTYPY.

4 Ilopsinok BHINIOJIHEHUS pacyeTra

1 COHpOTI/IBJ'IeHI/IC OJHUHOYHOI'0O BCPTHUKAJIBHOTI'O 3a3CMJICHUA 0e3 yqéTa BJIUSHUA
COCEIHMX 3a3eMIINTEICH

R=L"".C (1)

R |

T7ie p - yIeNbHOE COMPOTUBIIEHUE TpyHTa, OM™*M, (cM. Tabmuiry A2);
K — Ce30HHBIN KOA((UIIMEHT B KIMMATUYECKOH 30He (cM. Tabnuity A3);
| — lnuna TpyOBI 3a3emuuTens, M (cM. Tabmuiy Al).

2 Hpe,[[BapI/ITCJ'ILHOC YHCJIO BEPTUKAJIBHBIX 3JICKTPOAOB B 3a3CMIJIAIOIIICM YCTpOﬁCTBC

R .
n — 3.6 778 , (2)

3.00n.



r7ie /] ¢ — KOO PUIHUEHT NCTIOIH30BAHUS BEPTUKAIBHBIX TPYO.
Rs.z0n - CyMMapHO€ CONPOTHUBIIEHHE BCEX 3a3eMiinTesneit, Om

3 ConpoTUBIIEHUE PACCUUTAHHOTO YMCIIA BEPTUKAIBHBIX JIEKTPOJOB

R
R,.—.,0 ©)
M

4 JInvHa ropu30HTAILHOTO 3a3€MJIMTENS - MOJIOCHI

L =A%+ 0,5, u (4)
re A - pacCTOSIHUE MEX/y IBYMs COCEJHUMH TpyOamu, M

5 ComnpoTuBiIeHHE PACTEKaHHUIO TOKA C COETUHUTENBHOM MOJIOCHI HA 3€MIII0

R—F7

=, ()
6 ConpOoTUBIIEHNE COEMHUTEIBHOM MOJIOCHI C YIETOM BIIMSIHUS Ha HEE DJIEKTPOJIOB
R ==,0
Y= ? (6)
re 1 r — KOOQPUIMEHT UCIIOIb30BAHUS COEIMHUTENBHOMN MOJIOCHI.
7 ITonHOE COMPOTHUBIIEHUE 3a3€MIISIIOILIETO YCTPOMCTBA
R R
— 3da3.6 3a3.2 , OM (7)

R +R

3a3.6 3as.e

8 CpaBHUTH NOJy4eHHOE 3HaueHHEe R 5y ¢ 1omycTUMBIM [R 3 z0n] ¥ CHETATH BBHIBOI.

Ecnu oxaxertcs, 94To R 5y > [R 3. son], TO KOTMUECTBO 3MEKTPOAOB N HEOOXOAUMO YBEIHYUTH U
MOBTOPUTH pacu€T ¢ hopMyisl (3),10 TEX MOp MOKa HE OYIET BBIMOJHEHO ycloBUe R 5y <[R

non]-

5 Copep:xkanue oTuera

1 HaumenoBanue paboThl

2 Ilens paboThI

3 [opsimok BBIMONTHEHUS PabOTHI - PacUET CONMPOTUBICHUS 3a3EMIISIOIIETO YCTPOMCTBA

COT'JIACHO BAPUAHTY

4 Nnpopmariust o npojenaHHoH paboTe:

- BBIIIOJIHEHHOE MHIUBUAYAJILHOE 3aJaHME;
- BBIBOJ;

- OTBETBI HA KOHTPOJIbHBIE BOIIPOCHI.

6 KonTposabHbIe BONIPOCHI
1 TIpu KakuX yCIOBHSIX MOKET IPOU30MTH NOPAKEHUE NIEKTPUIECKUM TOKOM?



2 Kakne CYIICCTBYIOT MHANBUAYAJIbHBIC CPCACTBA 3aIUTHI OT I[ef/'ICTBI/ISI QJICKTPUYCCKOT'O

ToKa?

3 Kakue BBl 3HACTE TCXHUYCCKHUC CpeacTBa 3alllUThI OT I[ef/’ICTBI/IH QJICKTPUYICCKOT'O TOKa?

4 Tlouemy obecrieunBaeTCs AIMEKTPOOE30MACHOCTD MPU HATUYNH 3a3EMIICHUS?

7 Cniucok JuTepaTypsbl

1. TOCT 12.1.009-2017 CCBT DnekrpobezonacHocTh. TepMUHBI U ONIpEACTICHHUS.
2. TOCT 12.1.019-79 CCBT Dnekrpobde3omnacHocts. O0mue TpedoBaHus 1

HOMCHKIJIaTypa BUAOB 3allIMTHI.

3. TOCT P 57190-2016 «3azeMauTens U 3a3eMIISIONINE YCTPOUCTBA PA3IUYHOTO

Ha3Ha4YCHU»

4. TOCT 12.1.030-81 «2nexTpoOe30rnacHOCThb. 3alllUTHOE 3a3eMJICHUE. 3aHyJICHNUE.
Cucrema cTaH1apToB O€30MMACHOCTH TPYAA»

Tabnuia Al — BapuaHTsl 3a1aHus

[Ipunoxenne A

ycrpoiictBa Rs on, OM

HcxonHble nanHbIe Bapuanrt 1 Bapuant 2 Bapuant 3 | Bapuant 4
COHp(lTI/IBJ'IeHI/Ie 3a3eMJISIOIIEr0 10 8 7 9
ycTpoicTBa R; jon, OM
Tun rpyHTa IIECOK CYTJIMHOK TJIMHA YEPHO3EM
JlnuHa TpyOBI 3a3emintens, Im 3 4 2,5 3,5
KnumaTtnueckas 30Ha 1 2 3 4
Jonyctumoe CONPOTHUBJIEHUE
3azemusioniero  ycrpoiictBa [<R,y. 10 10 10 10
IlOH]a OM
Paccrosnue MEXTY JIByMsI

6 8 5 7
COCETHUMH TpyOamMu A, M
Koaddumuent HCIIOJIB30BaHUS 0.8 0,85 0.7 0,71
BEPTUKAIBHBIX TPYO N &
Koaddurument } HCITIOJIb30BaAHUS 0.5 0,55 0.4 0.5
COEJIMHUTENIHOM MOJIOCHI 1 ¢

Hcxonnbie qaHHbIe Bapuant 5 Bapuant 6 Bapuant 7 | Bapuant 8
COHp(lTI/IBJ'IeHI/Ie 3a3eMJISIOIIEr0 7 9 8 10
ycTpoiicTtBa R; jon, OM
Tun rpynra U3BECTHSIK MECOK CYIJIMHOK TJIMHA
JlnuHa TpyOR! 3a3emintens, Im 3 4 2,5 3,5
KnumaTtnueckas 30Ha 1 2 3 4
Jomyctumoe COIIPOTUBIICHHE
3azemusioniero ycrpoiictBa [<R,y. 10 10 10 10
;[on], OM
Paccrosinue MEXTY TBYMSI

6 8 5 7
COCEHUMU TpyOaMu A, M
Koadbdurnuent MCIIOJIb30BAHUS 0.8 0,85 0.7 0.71
BEPTUKAIBHBIX TPYO M &
Kosdpduunent _ HCIONB30BaHHA 0.5 0,55 0.4 0.5
COEJIMHUTEJIHON MOJIOCHI N r

HcxonHble JaHHbIE Bapuant 9 | BapuantlO Bapuantll | Bapuantl2
ComnpoTtuBieHnue 3a3€MJISIOILIETO 8 10 7 6




Tun rpynra CYIJIMHOK YEPHO3EM U3BECTHAK IIECOK

JlnrHa TpyOBI 3a3emintels, Im 3 4 2,5 3,5

Kiumaruueckas 30Ha 1 2 3 4

Jonyctumoe COIPOTUBJICHUE

3a3emusroniero  ycrpoiictea [<R,y. 10 10 10 10

o], OM

Paccrosanue MEXIY JIBYMS 6 8 5 7

coceTHUMU TpyOamu A, M

Koaddurment WCIIOJIb30BAHUS 08 085 07 071

BEPTUKAIBHBIX TPYO M & ’ ’ ’ ’

Koaddumuent HCTIOJIb30BaHUS

COEMHUTEIIBHOM MOJIOCHI 1 r 0.5 0,55 0.4 0.5
Hcxonueie nanabie BapuanT 13 Bapuant 14 Bapuant 15 | Bapuanr 16

ConpoTuBieHne 3a3eMJISIFOILIETO 7 9 8 10

ycrpoiictBa Rson, OM

Tun rpyHTa CYTJTHHOK TJIMHA YepHO3EM M3BECTHSIK

JlnrHa TpyOR! 3a3emintens, Im 3 4 2,5 3,5

Krnumarudaeckas 30Ha 1 2 3 4

Jonyctumoe CONPOTHUBJIEHUE

3a3eMJisitoniero  ycrpoiictBa [<R.y. 10 10 10 10

11011], OMm

Paccrosnue MEXTY JIByMsI 6 8 5 7

COCETHUMH TpyOamMu A, M

Koaddumuent HCIIOJIB30BaHUS 08 085 07 071

BEPTUKAIBHBIX TPYO N & ’ ’ ’ ’

Koaddumument HCIIOJIB30BAHUS 05 0,55 0.4 0.5

COEMHUTEIIBHOM MOJIOCHI 1 r

Tabmuma A2 — CpeHue yaelbHbIe CONTPOTHUBIICHUS TPYHTOB

I'pynt

Y aenbHOoe conpotuBiieHue p, OM*m

I'muna 70
I'nmuna xameHucras 100
3emuisa camoBas 50
H3BecTHAK 2000
ITecox 500
CyrauHok 100
UepHo3Em 30

Tabnuia A3 — 3HadeHus palfoHHOTO MOTPABOYHOTO KOA(PDUIIMEHTA BETUYHHBI K

Tumnsr MMPUMCHSACMBIX 3JICKTPOI0OB

Ce30HHBIN KO3(OUIMEHT B KIUMAaTHUECKOU 30HE K

1 2 | 3 4
CrepxHeBbIE AIIEKTPOIbI
(BepTUKAIIbHBIE TPYOBI 1,65 1,45 1,3 1,1
3a3€MJIMTENIH) JUIMHOM 2-4 M
[Ipotsoxénubie 3a3eMIIUTENH 5.5 35 25 15

(ropu3oHTaNIbHAs M0JIOCA)
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