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BBEJAEHUE

JlaHHbIE ~METOAMYECKHE YKa3aHWs TMpeJHa3HAYeHbl I 3aKpeIICHHS
TEOPETUUECKUX 3HAHUU U TPUOOPETCHHS] HEOOXOMMMBIX MPAKTUYECKUX HABBIKOB U
YMEHHMU JUCLUILINHE

«Qnektpobe3onacHocTh» Mo cnernuanbHoctr 13.03.02 DnexTposHepreTrka u
AIIEKTPOTEXHUKA.

Co3znanue ¥ MHUPOKOEe MPUMEHEHKE MPOMBIIIJIEHHOTO AJIEKTPUYECTBa HAYaJIOCh
yyTh Oonee 100 yer Hazan, W ceifuac 6e3 HEr0O HEBO3MOXKHO MPEACTaBUTH KU3HBb
COBpPEMEHHOro uyenoBeka. Ho anekTpuueckass >HEprusi C OAMHAKOBBIM YCIIEXOM
CIOCOOHA KaK BBITIOJIHATH MOJIE3HYI0 paboTy, Tak U MPUYUHATH BpeJ MaTepUaIbHbIM
LEHHOCTSIM, 3JTOPOBBIO U KU3HU JIIOICH WU KUBOTHBIX.

OnacHOCTh ANEKTPUYECKON PHEPTUM BO3PACTACT B CBS3M C TE€M, YTO OHA HE
UMeeT HM 3alaxa, HU 1IBeTa, He OOHapyXKMBAETCS OpraHaMy YyBCTB YEJIOBEKa, MOKa
OH HE OKaXeTcs mopaxeHHbIM. C IPYyroil CTOPOHBI, SMEKTPHUECKAs YHEPTHUS MOXKET
oOsanath OOJBIION MOIIHOCTBbIO, CHOCOOHOW B JIOJIM CEKYH[Ibl BBI3BaTh
3HAYNTEIBHBIC Pa3pPYyIICHHS, B TOM YHCIIC TKaHEH )KHBBIX OPTaHU3MOB.

[Topaxatormumu  (pakTOpamMu  SJICKTPUYECTBA MOTYT CTaTb HE TOJBKO
ANEKTPUUECKUI TOK, HO TakkKe DJJeKTpUYecKas Jyra WIH [epEeMEHHOE
AJIIEKTPOMArHUTHOE TI0JIe, KOTOPOE BBI3BIBACT B MPOBOJHHMKAX TOK HMHIyKuuu. [loj
JNEHCTBUEM D3JIEKTPUYECKOIO TOKAa, NPOTEKAOLIEro dYepe3 TeJIo 4YeloBeKa WU
YKUBOTHOTO, MPOUCXOASIT HAarpeB Tejia BCJIEJCTBUE BBIJCICHUS JKOYJIEBON TEIUIOTHI
(P=I’R), Hempou3BOJILHOE COKpalleHHe MbIIL ((QUOPUIIIALUS), IOBPEXKICHHE
HEPBHBIX KJIETOK, AJIEKTPOJIU3 KPOBHU.

YCTaHOBIEHO, YTO TPU IJIEKTPOTPABMAax CTPAAAIOT HE TOJBKO OT/CITbHBIE
OpraHbl YEJOBEKa, IMOABEPTIIMECS IEHCTBUIO JIIEKTPUYECKOTO TOKa, HO U BCA
[EHTpajbHasl HEpBHas CUCTEMa, YTO HMHOT/A MPUBOAUT K BHE3AMMHON CMEpPTH IO
CTpaJaBIIETo MOCie, Ka3aioch Obl, yCHEmHOro jeueHusi. OnmacHOCTh TaKOro MCXoJa
OCOOCHHO BeNHMKa, €CIM B IENU TOKA OKAa3aIWCh T.H. «aKyMyHKTYPHBIC 30HBD,
oOnajmarome TMOHIKEHHBIM 10 CPaBHEHHIO C JAPYTUMH YY9acTKaMH  KOXH
conpoTtuBiieHueM. [loaTomy denoBeka, IEpPEeHECHIero Jaxke JIETKYI0 JIEKTPO- TPaBMY,
CJIEyeT CUHUTATh TSDKEIBIM OOJBHBIM, TPEOYIOUIUM JUIMTEILHOTO MEIUIIMHCKOTO
KOHTpoJisi. [loATBepKIeHHEM STOMY SIBISIETCS CTAaTHUCTHKA - AJIEKTPOTPABMATU3M
coctaBisieT 2-3% OT MPOU3BOJACTBEHHOTO TPaBMaTH3Ma, HO B TO

xe Bpems paet 12-18% Bcex cMepTenbHBIX CITy4aes.

CrnenoBaTenbHO, K 00€CTIEUEHHIO 3JIEKTPOOE30aCHOCTH CJIEAYET MOAXOIUTH CO
BCEH CEpPbE3HOCTHIO, 0€3 HEYyBaXHUTEIbHOTO JIETKOMBICTHS, T.e. COOJIIOJATh
YCTaHOBJICHHBIC TIpaBWja W HOPMBI, TOCKOJBKY OHH COCTABJICHBI W TIPUHATHI K
UCTIOTHEHHIO BO M30eXaHNe MOBTOPEHUH MMEBIIINX MECTO HECUACTHBIX CITydaes.

CTyleHT JOMKEH Hay4YUThCS OPHEHTHUPOBATHCA B CPEACTBAX 3allUTBI OT
MOPAKCHUSI AICKTPUYECKAM TOKOM TMPH BBIMOJIHEHUH pPabOT MO 0OCITYKUBaHUIO,
AKCILTyaTaIH JIEKTPOYCTAHOBOK YHEPTOCUCTEM U OCBOUTH HABBIKM MPAKTUYECKOTO
pacdeTra CpeNCTB 3allUThl OT SJEKTPONOPAKEHUS W 00JacTh WX TPAKTUIECKOTO
IPUMEHEHUSI.



[]eny:

IpakTnueckasi padora Ne 1

OBECIIEYEHME PABOTHHUKOB CPEJACTBAMMU

WHIABUIYAJTBHOM 3ATMTHI

3aKpEeNHUTh 3HAHUS 10 OOCCTICUYCHHIO PAaOOTHUKOB CpEIACTBAMHU

HHI[HBI/II[yaJIBHOfI 3allUThI HA ITPOU3BOACTBC.

3nHanuss u ymenus. 3HATHh KIACCU(PUKAIIMIO CPEICTB HWHIWBHUIYaJIbHOU
3alUThl U YMETh MOJ00paTh HEOOXOAMMBIC CPEJICTBA MHIWBHUIYaJbHON 3aIlUThHI

pa60Ta}0mer0 IIepCoHaIa

AKmyan bHOCMb membl. IIOJYYUTb 3HAHHI O HA3HA4YCHHUC CpPCACTB

WHJIMBUAYJIbHOM 3aITUTHI pabOTAIOIIHNX.

TEOPETUYECKAA YACTD

OcHOBHbBIE IOHSITHS:

Cpeocmea unousuoyanvhoi 3augumol (CH3) pabomarouiux — cpecTna
WHIUBUTYy AJIBHOTO UCITOB30BAHUS JJIsl IPEOXPaHEHUs PabOTaIOMEro OT
JIEHCTBUS ONACHBIX U BPEAHBIX TPOU3BOICTBEHHBIX (DaKTOPOB.

CpenctBa unauBuayanbHoi 3ammTsl (TOCT 12.4.011-89) B3aBUCUMOCTH OT

HasHA4YCHUA MMOAPA3ACIIAIOT HAa KIIACChI:

KocTtioMbl uzonupyromue;

CPEACTBA 3AIIUTHI OPTaHOB JIbIXAHUS;
OJIeK]1a 3alIUTHAs ClIeINaIbHAs;
CpE/ICTBA 3aIIUTHI HOT;

KOCTIOMBI U30JIUPYIOIIHE;

CPEACTBA 3AIUTHI OPTaHOB JIbIXAHUS;
OJIeK]1a 3allIUTHAs ClIeMaIbHAS;
CpE/CTBA 3aIlUThI HOT;

CpE/CTBa 3allUTHI PYK;

CPEACTBA 3AIUTHI TOJIOBBI;

CpEACTBa 3aIUTHI JTULA;

CpE/ICTBA 3aIUTHI TJ1a3;

CpE/ICTBA 3aIlUTHI OpraHa ciyxa;
CpE/CTBa 3allUThI OT MAJEHUS C BBICOTHI U APYrUe

MIPEIOXPAHUTEIIBHBIECPEICTBA;

Cpe/ACTBa AEPMATOJIOTHYECKON 3aIIUTHI;
CpE/CTBA 3aIUThl KOMIUICKCHBIC.

CpencTBa MHANBUAYATBHOMN 3aIIIUTHI CIIEYeT MPUMEHATD B TEX CIydasX,
Kor/ia 0€30MacHOCTh padOT HE MOXKET ObITh 0OecIeueHa KOHCTPYKIMEH
000pyIOBaHUsl, OpTaHU3AIMEH TPOU3BOJCTBEHHBIX MPOIIECCOB, APXUTEKTYPHO-
TUTAHUPOBOYHBIMUPEIICHUSIMU U CPEJICTBAMH KOJIICKTUBHOM 3aIlIUTHI.



Knaccudukauus cpeacrs unauBuayaabHoi 3amutbl (FOCT
12.4.011-89):

CH13 ronoss! E CU3 rna3 u nnua

CU3 pbixanus

CW3 ot napenwit 3aumTHan oexaa:

- CHrHanbHas ofexja
- TEPMOCTOHKAs
- XHMMYECKH CTOWKaR

- Apyras

Pa6oyan opexpa

3awmrHan obysb

KocTrombl n3oupyomue:
ITHEBMOKOCTIOMBI;
THJIPOU30IUPYIOIIHE KOCTIOMBI;
ckadaHapsl.

CpeacrBa 3alIUTHI OPraHOB IbIXaHMS:
MPOTUBOTA3bI;

pecnupaTophl;

camocIiacaTely;

MTHEBMOIIIJIEMBIL;

MTHEBMOMACKH;

THEBMOKYPTKH.

Opnexna cnennanbHas 3alIUTHAA
TYJIyIIbl, TAJIBTO;

MOJTyNaJIbTO, OTYIIyOKH;
HAKUJIKU;

TUTAIIH, TIOTYTUTAIIH;

XanaThl;

KOCTIOMBI;

KYPTKH, pyOaIiku;

OpIOKH, IIOPTHI;

KOMOMHE30HBI, [T0OJIyKOMOMHE30HBI;
KUIIETHI;

1aThs, capadansl;



- 0J1y3b1, FOOKU;

- dapryku;

- HAIUICYHUKH.

4, Cpencrsa 3alIUTHI HOT':

- carory;

- CaroTu C YJTMHECHHBIM TOJICHUIIIEM;
- CaroTy ¢ YKOPOUYCHHBIM TOJICHUIIIEM;
- MOJTyCaIlory;

- OOTHHKH;

- OJTyOOTHHKH;

- Ty,

- OaxmIIbI;

- rajIoIIu;

- OOTEI;

- Tarnoyky (CaHgaJIiN);

- YVHTBI, 9YBSIKH;

- IIUTKH, O0T(HOPTHI, HAKOJICHHUKH, IIOPTSHKHU.
S. Cpeacrsa 3alIUTHI PYK:

- PYKaBHIIbI;

- nepyaTKH;

- MOJTYTIePYATKH;

- HanaJIbYHUKH,

- HaJIaJIOHHUKH;

- HaITyJIbCHUKY;

- HapyKaBHUKH, HAJIOKOTHHUKH.

6. CpeacrBa 3alIUThI F0JI0BBI:

- KAaCKH 3aIllUTHEIC;

- IJICMBI, TTOAIIUICMHHKH,

- IIanKy, OepeThI, IS, KOJIMaKH, KOCBIHKHA, HAKOMapHUKH.

7. Cpencrsa 3aluThI 1J1a3:

- OYKH 3aIUTHEIE.

8. CpeacrBa 3alIUTHI JIMIA:

- IIATKY 3aI[UTHBIE JUIIEBLIE.

9. CpeacrBa 3alIUTHI OpraHa cjayxa:

- IIPOTUBOLIYMHBIE IEMBIL;
- IIPOTHUBOLYMHBIE BKJI IBILIH;
- IIPOTUBOLIYMHBIE HAYIIIHUKHY.
10. CpeacrBa 3a1IMTHI OT NMAJAEHUSI C

BBICOTHI U IPyrUenpea0XPaHUTeIbHbIE

cpeacrTsa:
- pel0XpaHUTEIbHBIE M0sCa, TPOCHI;
- PYUHBIE 3aXBaThl, MAHUITYJISITOPHI,
- HAKOJIEHHUKH, HAJIOKOTHUKH, HATUUIEYHUKH.
11. CpeacrBa gepmMaTo/ioru4ecKue 3alllUTHbIE:
- 3aILUTHBIE;



- OUMCTUTEIHN KOXH;
- penapaTuBHbIE CPEACTBA.
12. CpeacrBa 3a1IUThI KOMILIEKCHbIe BBI0OpP KOHKpETHBIX Moj1eIeil

Ccus3
Ne i/m | CpencrBa MHANBUAYAJbHOM 3AIUTHI IocCrt
1  |CpencrBa HHIUBUIYATHLHOW 3alTUTHI I'OCT 12.4.034-2001;
opranoB apeixanust (CU30/1) I'OCT 12.4.174-87,;
I'OCT P UCO 11611-2011;
I'OCT 12.4.028-76.
2  |CpencTBa HHIUBUIYAIbHOM 3alTUTHI I'OCT 12.4.001-80;
rja3 v JInna I'OCT P 12.4.230.1-2007 (EH

166-2002) CCBT;

['OCT 12.4.023-84;

I'OCT P EH 379-2011 CCBT;
I'OCT P 12.4.238-2007.

3  [CpencTBa MHAWMBUIYAJIbHOMN 3alTUTHI I'OCT P 12.4.208-99;

OpraHoB cllyXa I'OCT P 12.4.209-99;
['OCT P 12.4.210-99.
4  |CpenctBa MHIMBUYATBHOMN 3alTUTHI I'OCT 12.4.087-84;
r0JIOBBI I'OCT 12.4.128-83.
5 CnenmaibHas 3allMTHASA OJ€XK1a I'OCT 12.4.016-83;

'OCT 12.4.074-79;

I'OCT 12.4.073-79;
'OCT 12.4.112-82.

6 CrnernmanpHas 3aliuTHas 00yBb I'OCT 12.4.127-83;
I"OCT 28507-90;

I'OCT 12.4.162-85;
I'OCT 12.4.032-77;
I'OCT 12.4.050-78;
I'OCT 12.4.024-76.

7 CpenctBa 3alIuThl pyK I'OCT 12.4.103-83I'OCT;
12.4.204-89;
I'OCT 12.4.010-75 CCBT.

IHopsinok BbINOJIHEHHS PA0OTHI:

1. [TosmyunTh 3a7aHKE TPENOgaBaTENS.

2. ITo3HAaKOMUTECS C OCHOBHBIMHY ITOHATHSIMU.

3. Ha ocnoBanuu TI'OCT 12.4.011-89 mnomoGpath HEOOXOAUMBIC
CpeACTBa WHAMBUIYAJTbHON 3alllUThl PaOOTAIONIET0 IMEpPCOHAlla U KOHKPETHBIC
mozaenu CU3 ¢ ykazaHueM MapKUPOBKH, C YYETOM HaJW4Usl OMACHBIX U BPEIHBIX
MIPOU3BOICTBEHHBIX (haKTOPOB.

4, OT14eT MOArOTOBUTH B BHie Ta0OmIbl Ne 1.
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S. 3anoJHUTh JUYHYI0 KapTouky ydera Bblgauun CH3 Ha OCHOBaHMM THIOBBIX
(TUTIOBBIX OTPACIIEBBIX) HOPM.

6. OTBETUTH HA KOHTPOJIbHBIE BOPOCHI.
Tabauya No 1.
HaunmenoBanue HaumenoBanue CpenctBa
npodeccun (T0HKHOCTH) MPOU3BOACTBEHHOTO VH/INBUTyaJIbH
dakTopa oif
3aIu
ThI

Jluyesas cmopona 1uuHOU KApmMoyku
JIMYUHASN KAPTOUYKA Ne
Yuera Bpigauun CU3

damunus Ilon

Nwms OTtyecTBO Poct

TaGenbHBIN HOMED Pazmep onex bl

CtpyKTypHOE nOoJpa3ieiaeHue O0yBu

ITpodeccus (10KHOCTD) I'onoBHoroO Y60pa

Hara mocryruienus: Ha paboTy [IpoTtuBorasa

Jlata usmenenus npodeccuu (I0KHOCTH) WK niepeBofa  Pecnupatopa

B IpPYrO€ CTPYKTYPHOE MOpa3ACIICHHIE Pykagwuig
[Tepuarok

[IpenycmoTpena Bbgava:

(HanmeHOBaHHME THIIOBBIX (TUIMOBBIX OTPACIEBBIX) HOPM

Haumenosanue CU3 [IyHKT TUIIOBBIX Enunnina nzmepenus KoanuectBo Ha
HOPM roj

PykoBoauTeNnb CTPYKTYPHOTO TTOApPA3CICHUS

(DamuTus, HHUTTHAIIBI ) (TTOTITUCH )
Obopomuas cmopoua IuYHOU KapmouKu

Haumeno | Cepruduk Brriano BosspaiiieHo
BaHUe ar narta Koi-Bo % Pacmicka B nara Koi-Bo % Pacruck | Pacric
Cu3 COOTBETCTB N3HOCA | TOJYYCHUH HU3HOC | a Ka B
ns Neo a CHaBIIET | TpUeMe
0
1 2 3 4 5 6




Cornacno «IIpaBmiiaMm TeXHUKH O0€30MACHOCTH TMPH IKCIJIyaTallun
3jieKTpoycTanoBok motpeourteseii  ([IIIb-C  1984)» mnpu paborax B
ANEKTPOYCTAaHOBKAX CJEAYeT NMPU HEOOXOJUMOCTH TMPUMEHSTh TAKUE CPEACTBa
VWHIUBUYAJIbHOM 3alUTHI, KaK OYKU, KACKU, NPOMUBO2A3bl, PYKAGUYDL, 00eH0a
CneyuanbHas 3awumuas (KOMNIeKmsl 01 3aujumsl Om IIeKMpUYeckou oyau),
npeodoxpanumenvubvle MOHMepCKue nosca U Cmpaxo80yHvle KAHAMbL.

KoHTpoJibHBIE BONIPOCHI

1. Kak  xmaccupummpyrorcs — cpeacTsa
WHIUBUYyJIbHOM 3aIUTHIPA0OTAIOIIUX ?
2. Ha3nauenne cpecTB MHIUBUIYaIbHOM 3aIIUTH pa0OTAIOTHX.
3. Knaccuduxanus CU3 no 3aiuTHOMY Ha3HAUYECHMUIO.
4. Kak mnmomoOpaTe  cpeactBa  MHAMBUIYAJIBHON

3aIUTHI PU IKCILTYyaTaIllMUAJIEKTPOYCTAHOBOK MOTpeOUTENeh?

IIpakTunyeckas padora Ne 2

BbIBOP CPEJCTB KOJJIEKTUBHOM 3AIIIATHI

Ienv: 3aKkpenuTh 3HAHHUS TI0O BBIOOPY CPENCTB KOJUIEKTUBHOM 3alUTHI
paboTalolmX C YYETOM HaJIW4YMs OMACHBIX W BPEAHBIX MPOU3BOJICTBEHHBIX
(hakTOpOB.

3Hanus u ymenus: 3HaTh KIACCU(PUKALMIO CPEJICTB KOJJIEKTUBHOW 3alllUThI
U yMeThb mMoa0upaTh HEOOXOAUMBIE CPEACTBA  KOJUIGKTUBHOW  3aIUTHI
paboTaIMUX C SJIEKTPOYCTAHOBKAMHU C YUYETOM HAJIMYUSl OMACHBIX M BPEIHBIX
MIPOU3BOICTBEHHBIX (haKTOPOB

AxmyanvHocms memul: TONYYUTh 3HAHUA O CPEACTBAaxX 3alllUThl B
AIEKTPOYCTAHOBKAX.

TEOPETUYECKA YACTD

MarepuajJibHO-TEXHUYECKOEe oOOecredeHne TMNPAKTHYeCKOil PpadoThI:
Harnsgaele mocoOus OTHOCSAIIMECS K CPEACTBaM 3allluThl IpU  padoTe ¢
AIIEKTPOYCTAaHOBKAMHU: 3HAKKW O€30MacHOCTH, OTrPAJUTENIbHBIE  YCTPOWCTRBA;
YCTPOMCTBa aBTOMATUYECKOTO KOHTPOJII M CHUTHAIM3AIMU, HW30JUPYIOIINe
YCTPOMCTBA M TMOKPBITUSI; YCTPOMCTBA 3aIMUTHOTO 3a3€MJICHUS M 3aHYJICHUS;
YCTPOMCTBAa aBTOMATUYECKOTO OTKJIFOUEHUS.

Hcnons3oBanue Hariasgaoctd, TCO 1 AMAAKTHYECKOTO MaTepurala;

ITK, mpoekrop, skpan. IIpesentanmus PowerPoint -CpeacTBa KOJICKTHBHOM
3allMTHl HAa TPEANPUATHSX», CIPABOYHAS JIUTEpaTypa, pa3laTO4YHbIA MaTepHall.
OcCHOBHbIE IOHATHSA

Cpeocmea 3awumel  padomawuwyux —  TEXHUYECKUE  CPEJACTBA,
WCIIOJIB3yeMbIC JIJIT TPEIOTBPAIICHUS] WM YMCHBIICHHS BO3JECHCTBHS Ha
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paOOTHUKOB BPEIHBIX M OMACHBIX IMPOU3BOJICTBEHHBIX (DAKTOPOB, a TAK)KE 3aIHUTHI
OT 3arpsi3HEHUSL.

BbiOOp CpeAacTB  KOJJIEKTMBHOM — 3alUTHl  JOJDKEH IPOUCXOIUTh B
cootBercTBuM cI'OCT 12.4.011-89.

CpeacrBa KOJUIEKTHBHOHN 3alUMTHI B 3aBHCHMOCTH OT Ha3HAYeHUs
MOAPA3Je/AI0T HA KJIACCHI:

- CpeacTBa HOPMaJIM3allUd BO3AYLIHOW CpeAbl ITPOU3BOACTBEHHBIX
NOMELIEHN u  paboynx MecT (OT TMOBBIILIEHHOTO WM TMOHUKEHHOI'O
0apOMETPUUECKOI0 JaBJIEHHUS U €ro PE3KOro M3MEHEHMsI, MOBBIIICHHONW WIH
NOHM)KCHHOW BJIAKHOCTH BO3/lyXa, MOBBILICHHOW WJIM IIOHWKEHHOM HOHM3ALUU
BO3/lyXa, MOBBIIICHHOW WJIM IOHM)KEHHOM KOHIIEHTpAllMM KHUCIOPOJAa B BO3IYXE,
HOBBILICHHON KOHIIEHTPALMMBPEIHBIX a9p030JIel B BO3yXE);

- CpeacTBa HOPMaJIM3alMU OCBEIIECHUS ITPOU3BOACTBEHHBIX NOMEIIECHHUM
U pabounx MecT (IMMOHMKEHHOW SAPKOCTH, OTCYTCTBUS WJIM HEJOCTaTKa
€CTECTBEHHOT'O CBETA, MOHMKEHHON BUIUMOCTH, JUCKOM(OPTHON WM CHEMSIIeH
0JIECKOCTH, MOBBIIIEHHOMN IMyJbCAI[MM CBETOBOTO MOTOKA, MOHUKEHHOTO HMHJIEKCA
[[BETOTEPEIaun);

- CpeacTBa 3allUThl OT TOBBIIMIEHHOTO YPOBHS HOHU3HUPYIOUIUX
W3JIyYEHUN;

- CpeAcTBa 3allUThl OT TIOBBIIIEHHOIO YPOBHA MH(PaKpacHBIX
V3Jy4YCHUN;

- CpexcTBa 3alUThl OT MOBBILIEHHOTO WIM IOHM)XEHHOIO YPOBHS
yJIbTPapUOIETOBBIX U3ITyUYECHUH;

- CpeacTBa 3alllMThl OT IIOBBIIIEHHOTO YPOBHS 3JEKTPOMArHUTHBIX
V3JIy4YCHUN;

- CpeacTBa 3allUThl OT MOBBILIEHHON HANPSHKEHHOCTH MAarHUTHBIX U
AIEKTPUYECKUX MOJIEH;

- CpEeICTBa 3alIUThI OT MOBBIIIEHHOTO YPOBHS JIA3€PHOTO U3JIyUYEHUS;

- CpeACTBa 3alIUThl OT MOBBIIIEHHOTO YPOBHS IIyMa;

- CpeacTBa 3alllUThl OT TOBBIIIEHHOTO YPOBHS BHOpauuu (0oOmwend u
JIOKaJIbHOM);

- CpeiCTBa 3allUThl OT MOBBIIIEHHOTO YPOBHS YIbTPa3BYKa;

- CpeAcTBa 3allUThl OT TOBBIIIEHHOTO YPOBHS HH(PA3ByKOBBIX
KOJICOAHMIA;

- CpeXCTBa 3alIMTHI OT NOPAKEHUS INEKTPUUECKUM TOKOM;

- cpexcTBa  3allUThl OT  TMOBBIIIEHHOTO YPOBHA  CTaTUYECKOIO
AIIEKTPUYECTBA;

- CpeacTBa 3alllUThl OT MOBBILIEHHBIX WJIM NOHMKEHHBIX TEMIIEpaTyp
MOBEPXHOCTEN 000pyAOBaHUS, MATEPUAIIOB, 3aTOTOBOK;

- CpeiacTBa 3alllUThl OT TOBBIIIEHHBIX WM TOHMXKEHHBIX TEMIEepaTyp
BO3JlyXa UTEMIIEPATypPHbIX MEPEIaoB;

- CpeACTBa 3alllMThl OT BO3JCHCTBUS MEXAaHUYECKUX (PaKTOpPOB
(IBMOKYIIMXCS MAIlMH U MEXaHWU3MOB; TMOJABMIKHBIX YacTel IPOM3BOJICTBEHHOTO

060py,Z[OBaHI/IH U HWHCTPYMCHTOB, IICPEMCIIAIOMMNXCS HS,Z[CJIPIfI, 3aroToBOK,
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MaTepUasoB; HAPYyIIEHUs IIEJIOCTHOCTH KOHCTPYKIUI; OOPYIIUBAIOLIUXCS TOPHBIX
NOPOJ; CBHITYYMX MAaTE€pUaNIOB; MAJAIOIINX C BBICOTHI MPEAMETOB; OCTPHIX KPOMOK
U IIEPOXOBATOCTEN IMOBEPXHOCTEW 3arOTOBOK, MHCTPYMEHTOB M 0O0OpYJIOBAHMS;
OCTpPBIX YTJIOB);

- CpEICTBa 3allXThl OT BO3IECHCTBUS XUMUUYECKUX (PAKTOPOB;

- CpEJCTBa 3alllUThI OT BO3JEHCTBHUS OMOIOTUYECKUX (PAKTOPOB;

- CpeiaCTBa 3alIUThI OT MAJEHUS C BBICOTBHI.

CpencrTBa KOJUIEKTUBHOM 3aIIUTHI paOOTAIONIMX KOHCTPYKTHUBHO JOJIKHBI
OBITh COCAMHEHBI C IMPOU3BOJCTBEHHBIM OOOPYAOBAHHMEM WM €r0 3JIEMEHTaMH
yOpaBlieHUs] TakuM oOOpa3oM, 4YTOObI, B cllydae HEOOXOAMMOCTH, BO3HHUKJIIO
NPUHYIUTEIBHOE IEUCTBHE CPEACTBA 3ALLUTHI.

JlomyckaeTcsi MCIOJIb30BaTh CPEJCTBA KOJUICKTUBHOW 3alIUThl B KaueCTBE
AJIEMEHTOB YIPABIEHUS JJIi BKIIOYEHUS U BBIKIIOYEHHUS IMPOU3BOJACTBEHHOTO
obopyoBaHuUs

CpenctBa  KOJUIGKTMBHOM — 3allUTBHl  pa0OTArOMIMX  JOJDKHBI  OBITH
pacrnoJioKeHbl Ha MPOU3BOACTBEHHOM OOOPYJOBAaHWMU WM Ha paboyeM MecTe
TakuM 00pa3oM, 4TOOBI MMOCTOSTHHO OOECIedYrBaIach BOZMOXHOCTh KOHTPOJISI €ro
paboThI, a TAKXKEOE30MMaCHOCTh YX0/1a U PEMOHTA

CpeacrBa KOJLUIEKTUBHOI 321U THI

(T'OCT 12.4.011-89 CCBT. CpeacrBa 3amurtbl padorawmmux. Oo0mmue
TPpeOOBAHUSA U KJIacCH(PUKALMSA)

1. K cpeacream HOpPMAaJIU3aLuK BO3XYIIHOM cpeabl
MPOM3BOJACTBEHHBIXIIOMECIIEHNH U Pa00YMX MECT OTHOCATCH YCTPOMCTBA JJIA:
NOAJIEP)KAHUSI ~ HOPMHPYEMOH  BEIMYUMHBI  OApOMETPUYECKOrOo  JaBJICHUS;
BEHTWISILMU U OYMCTKH BO31yXa;

KOHJMLIMOHUPOBAHUS ~ BO3/AyXa; JIOKAJIM3aLUMU  BPEIHBIX  (PaKTOPOB;
OTOILICHHS;

ABTOMATUYECKOI'0 KOHTPOJIS ¥ CUTHAIIM3ALUU; 1€3040PaLlM BO3LyXa.

2. K cpeacTBam HOpMaJIM3alMU OCBEUIIEHUS] TPOM3BOJCTBEHHBIX
MOMEICHUIHU PA00YNX MEeCT OTHOCATCH:

UCTOYHUKH CBETA; OCBETHUTEJIbHBIE MPUOOPBHI; CBETOBBIE IPOEMBI;
CBETO3aILUTHBIE YCTPONCTBA;CBETODUIBTPHI.

3. K cpeacrBam 3amUThI OT MOBBIIIEHHOT0 YPOBHSI HOHU3UPYIOIIUX
U3JIYYCHU OTHOCATCH:
OrpaJUTEIbHbBIC YCTPOWCTBA; MPEeAYNPEAUTEBHBIC YCTPOWCTBA;

repMETU3UPYIOIINE YCTPOMCTBA; 3aIIUTHBIE TOKPBITHUS;

YCTPOMCTBA yJIaBIMBaHUS U OUYMCTKU BO3/IyXa U KUAKOCTEH;

CpelCTBa J€3aKTUBALINN;

YCTPOMCTBA aBTOMATHYECKOIO KOHTPOJIA; YCTPOMCTBA JIHCTaHLIMOHHOTO
YIPABJICHHUS;

CpelcTBa 3allUThl MPU TPAHCIOPTHUPOBAHWKM W BPEMEHHOM XpaHEHUU
PaAVOAKTUBHBIX BEILECTB;

3HaKHU 0€30I1aCHOCTH;
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CMKOCTHU paANOAKTUBHBIX OTXOJO0B.

4. K cpeacrBaM 3alMThI OT MOBBIIIEHHOT0 YPOBHSA MH(PAKPACHBIX
U3JIyYeHHUH OTHOCATCH YCTPOMCTBA:

OTPAIUTEIBHBIC; FEPMETU3UPYIOLINE; TEIIOU30JIUPYIOLIHUE;
BEHTUJIALIMOHHBIC;

ABTOMATUYECKOrO  KOHTPOJS W CUTHAIW3ALWM; JUCTAHIHMOHHOTO
yIIpaBJICHUS;

3HAKU 0€30MaCHOCTH.

5. K cpeacrBam 3amuThl OT NOBBIIIEHHOI0 WJIH TOHUKEHHOIO
YPOBHL  YJbTPa(dpuoIeTOBBIX U3JIy4YeHU OTHOCHATCH yCTpOMCTBA:
OrpauTEIbHBIE;

JUISl BEHTWISILIUY BO3/1yXa;

ABTOMATHUYECKOTO0  KOHTPOJISI W CUTHAIM3alMUM;  JAUCTaHIMOHHOIO
yIpaBJiCHUS;

3HAKHU OE30IMaCHOCTH.

6. K cpeacTBam 3alMThI oT NMOBBLIIEHHOT 0 YPOBHSA
3JIEKTPOMATHUTHBIXU3JIy4eHNH OTHOCATCS:

OTpajuTENIbHbIC YCTPOWCTBA; 3AIUTHBIC TMOKPBITUS, TE€PMETUIUPYIOIINE
YCTPOWCTBA;

YCTpPOMCTBa aBTOMATUYECKOTO KOHTPOJISI M CHUTHAJIU3AIMHU; YCTPONCTBA
JIMCTAHIIMOHHOTO yIIPaBJICHUS,

3HAKH 0€30ITaCHOCTH.

7. K cpeacrBam 3amurTbl 0T TNOBBIMIEHHOM HANPHAKEHHOCTH
MATHUTHBIX UJIEKTPUYECKHUX MOJIel OTHOCATCSA:

OTpaIUTEIbHbIC YCTPONUCTBA;3aIUTHBIC 3a3€MJICHHUS;

M30JUPYIOIINE YCTPOMCTBA U MOKPBITHSI;3HAKN O€30MaCHOCTH.

8. K cpeacrBam 3amuThl OT TOBBLIIIEHHOTO YPOBHSI JIa3epPHOIO
U3J1Y4eHUSIOTHOCSITCS:

OTrpaJuTeNIbHbIC YCTPOUCTBA; MPEIOXPAHUTEBHBIE YCTPOMCTBA;

YCTpPOMCTBA aBTOMATUYECKOTO KOHTPOJISI M CHUTHAJIW3AIMHU; YCTPONCTBA
JIMCTAHIIMOHHOTO yIPaBJICHUS,

3HaKH 0€30IMaCHOCTH.

K cpeactBam 3ammThl OT TOBBIIMIEHHOTO YPOBHS IIIyMa OTHOCSTCS
YCTPOUCTBA:

OTpaJIUTEIIbHbIC;

3BYKOM30JIUPYIOIINE, 3BYKOIOTIOMIAIOIINE; TYIIUTENN TyMa;

ABTOMATUYECKOTO  KOHTPOJS W CUTHaJIM3alMH;  JUCTAaHIIMOHHOTO

yIIpaBJICHHUS.

9. K cpeacrBam 3amuThbl OT NOBBINIEHHOTO0 YPOBHSI BHOpanuu
OTHOCHATCAYCTPOICTBA:

OTpaIUTENbHEIC,

BUOPOH30JIUPYIOIITHE, BUOpoOTacsime u BUOPOTIOTJIONIAIONTHE;
aBTOMATHUYECKOTO KOHTPOJIS M CUTHAIIM3AINH;, TUCTAHIIHOHHOTO yIIPaBIICHUS.

10. K cpeacTBam 3amuThbl OT NMOBBIIIEHHOTO YPOBHSI YJbTPa3ByKa

OTHOCHATCAYCTPOICTBA:
13



OrpaJIuTeIIbHBIE;

3BYKOM3O0JIMPYIOUIUE, 3BYKOMOMIONIAIONIUE; aBTOMAaTHYECKOTO KOHTPOJIS U
CUTHAJIM3AIMM; JUCTAHIIMOHHOTO YIIPABICHHUS.

11. K  cpeacrtBaM  3aliMThl  OT  TOBBIIIEHHOIO0  YPOBHA
HH(PPA3BYKOBBIXKOJIEOAHUA OTHOCATCS:

OrpaJiuTeNIbHbIC YCTPOMCTBA;3HAKU OE30ITaCHOCTH.

12. K _cpeacrBaM 3alIUThl 0T IOPAXKEHUS 3JIEKTPUYECKHMM TOKOM
OTHOCSTCSH:

OrpaJiuTelIbHbIE YCTPOICTBRA;

YCTPOMCTBA aBTOMATHYECKOTO KOHTPOJS M CHUTHAJIU3AIUH; U30JUPYIOIIHIE
YCTPOMCTBA U MMOKPBITHS,

YCTPOMCTBAa  3alIUTHOTO  3a3eMJICHUSI W 3aHYJICHHs; YCTpOMCTBa
aBTOMATHYECKOTO OTKJIIOUCHHUS;

YCTPONCTBAa BBIPABHUBAHMS TOTEHIMAJIOB M TIOHWKEHUS HaIPSIKEHUS;
YCTPONCTBA JUCTAHIIMOHHOTO YIIPABJICHHUS,

IpeIOXpaHUTEIbHBIE YCTPONCTBA; MOJTHUEOTBOJB W Pa3pAIHUKH; 3HAKH
0€30I1aCHOCTH.

13. K cpeacrBam 3amiuThl OT MOBBIIIEHHOT0 YPOBHA CTATHYECKOI0
IJIEKTPHYECTBA OTHOCATCSH:

3a3eMJISIOIIME YCTPONCTBA; HEUTPATU3ATOPHI; YBIAKHSIOIINE YCTPONUCTBA;

AHTHUAJIEKTPOCTATUYECKUE BEIIECTBA;IKPAHUPYIOIINE YCTPONUCTRA.

14, K cpeacrBaM 3amMTHI OT NOHUKEHHBIX MJIH TOBBIIIEHHBIX
TeMIepaTryp NOBepXHOCTell 000pyl10BaHUsl, MAaTepPHATOB M 3aroTOBOK
OTHOCHTCH yCTPOICTBA:

OTpaJIuTEIIbHBIE;

aBTOMATUYECKOTO KOHTPOJISI M CUTHAIU3AIINH;

TEPMOU30JIUPYIOIINE;

JTUCTAaHIIMOHHOTO YIIPaBJICHHUS.

15. K cpeacrBaM 3amMThl OT MNOBBINIEHHBIX WM TOHUKEHHBIX
TeMIepaTyp BO31yXa U TeMIepaTypHbIX NepenagoB OTHOCATCS YCTpoiicTBa:
OTpaIUTEIbHEIE;

aBTOMATUYECKOTO KOHTPOJISI M CUTHAIM3AINH; TEPMON30JIMPYIOIIHE;

JTUCTAHITMOHHOTO YIIPABJICHMS;

IS paiialiiOHHOTO 000TPEeBa U OXJTAKICHHUS.

16. K cpeacrBaM 3amuThl OT BO3J1eiicTBUSI MeXaHHUYeCKHX (paKkTopoB
OTHOCHATCH YCTPOMCTBA:

OTpaIUTENbHEIC,

aBTOMATUYECKOTO KOHTPOJISI M CUTHAIM3AINH; IPEOXPAHUTEIbHBIE;

IVCTAaHIIMOHHOTO yIPABJICHHUS; TOPMO3HBIE;

3HAKU 0€30MaCHOCTH.

17. K cpeacrBaMm 3amMThl OT BO3JAeHCTBUS XHUMHYECKHX (PAKTOPOB
OTHOCHATCAYCTPOIiCTBA:

OTpaJINTEINIbHBIE;

ABTOMATUYECKOTO KOHTPOJISI U CUTHAIIM3AINH; TePMETH3UPYIOIINE;

JUTSI BEHTWJISIIIMM U OYMCTKU BO3YXa; IS YIAJICHUS TOKCHYHBIX BEIECTB;

14



JUCTAHIIMOHHOTO YMPAaBJIEHUS; 3HaKH 0€30MacHOCTH.

18. K cpeacrBaMm 3amiuThl OT BO3JECTBHA OHOJOTMYECKHX
(pakTOPOBOTHOCHATCH:

obopymoBanue ®  Tpenaparbl  JIA  AC3WH(DEKIH,  JIe3WHCEKIINH,
CTEPUJIN3ALINH, IEPATU3ALINH;

OTpaJUTEIbHbIEC YCTPOUCTBA; T€PMETU3UPYIOLINE YCTPOMCTBA,

yCTpPOMCTBA JUIsl BEHTUISIUHU U OUUCTKH BO3TyXa;3HaKU O€30M1aCHOCTH.

19. K cpeacrBaM 3amiuThI OT aJeHHUA C BHICOTHI OTHOCATCS:

OTPAXKICHUSI; 3aIlUTHBIE CETKH; 3HAKU 0€30I1aCHOCTH.

CpeacrTBa 3allIUTHI B 3JIEKTPOYCTAHOBKAX

DJIeKTPO3allUTHBLIE cpeacTBa — (MIPEAMEThI), KOTOPBIE CIyXKaT st
3alIUTBl  JIFOAEA OT TMOPAXKEHUS  DJIEKTPUYECKUM  TOKOM, BO3ACHCTBUA
ANEKTPUYECKOM JIyrM WJIM 3JIEKTPOMAarHUTHOTO TMOJs Npu  paboTax B
AIEKTPOYCTAHOBKAX.

OcHOBHBIE TEpMHUHBL, TPUHATHIE B [[paBriiax

Tepmun Onpenenenue

CpenctBo, MPUMEHEHUE KOTOPOTO MPEAOTBpAIIAET
WIM YMEHBIIAET BO3JECWCTBHE HA OJHOrO wWid Oonee
paboTaromux OMAaCHBIX u (nn) BPEIHBIX
MIPOU3BOJICTBEHHBIX (PaKTOPOB

Cpencta
3aIHTHI

CpencrtBa ciyxamme JJisl  3alllUThl  JIFOJAEH,

OnekTpo3aiy padoTaoMMX C 3JIEKTPOYCTAHOBKAMH, OT TMOPAXKEHUS

THBIECPEJCTBA ANEKTPUYECKUM TOKOM, OT BO3IECHCTBUS SJIEKTPHUUECKOU
JyTH U 3JIEKTPOMArHUTHOTO TOJIS

CpCI[CTBa 3alINUThI, U30JIOWA KOTOPBIX JJIMTCIILHO

OcCHOBHBIC
BBIJICPKUBAET pabouee HAMPSHKEHUE JIEKTPOYCTAHOBOK U
AJIIEKTPO3aITUTHBIC
epercTBa KOTOPBIE MO3BOJISIIOT MPUKACATHCS K TOKOBEAYIIIUM
p YacTsM, HaXOASIIUMCS 110]1 HAMIPSHKEHUEM
CpencTBa 3aluThl, KOTOPbIE CaMH TI0 ceOe He
JlonoaHUTEIH
_— MOTYT NMPUJIAHHOM HaNpPsHKEHUH 00ECTIEYUTh 3aIUTY OT
MOPaXECHUSTOKOM, a PUMEHSIOTCS COBMECTHO C
AJIEKTPO3AIUTHBIC
OCHOBHBIMH 3JICKTPO3AIIUTHBIMU CPEJICTBAMU
cpeacTBa

Hampsoxenue Mexay AByMsl TOUKaMU LIENH TOKa,
Hanpsoxkenne HaxoAsSIIMMKCS OJIHA OT IPYToil Ha paCCTOSIHUM 11ara, Ha
mrara KOTOPBIX OHOBPEMEHHO CTOUT YEJIOBEK

Cornacno «IIpaBuiiaMm TeXHUKH O0€30IMACHOCTH IMPH IKCIJIyaTalluu
3jieKTpoycTaHoBOK motpeouteneir (IIII-C 1984)» mnpu pabGotax B
AIIEKTPOYCTAHOBKAX K IJIEKTPO3AUIUTHBIM CPEJICTBAM OTHOCSTCS: U30JUPYIOIINE
TaHTU  (ONEpaTUBHBIE, JJIS HAJIOXKEHUS 3a3€MIICHHS, H3MEpPUTEIbHBIE),
U30JUpyIolre (I onepaluii ¢ IpeIOXpaHUuTEIIMHU) U

ANEKTPOU3MEPUTENIBHBIE  KIICIM, YyKa3aTeld HANpsDKEHUs, YKa3aTesH

HANPSOKEHUSAUI (PasupoBKU U T. 11.;
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. U30JIMPYIOIINE YCTPOMCTBA M TMPHUCIIOCOOTICHUS Ui PEMOHTHBIX
pabot nox HanpskeHneM Bbiie 1000 B u cnecapHO-MOHTaXHBIA MHCTPYMEHT C

U30JIMPYIOIIUMHU PYKOSITKAMH JJist pab0ThI B 3JIEKTPOYCTAHOBKAaX HAIPSHKEHUEM JI0
1000 B;

. JTUDJICKTPUYECKHE IepPYaTKH, OOThI, TaJOIIH,
KOBPBI, H30JIUPYIOIINCHAKIAIKN U IMOJACTaBKH;
. WHIMBHIYaIbHbBIC SKPAHUPYIOIINEC KOMILJICKTBL;
. IIEPEHOCHBIC 3a3EMJICHHS;
. OTPaJIMTEIIBHBIC YCTPONCTBA U IUAICKTPUUICCKUE KOJIAKH;
. ILUTAKAThI ¥ 3HAK1 0€30IaCHOCTH.

K 0CHOBHBIM »3JIEKTPO3alIUTHBIM CpPEICTBAM [Jisi pabOThl B
ANEKTpOoycTaHOBKaxHanpsikeHueM Baiiie 1000 B otHOCSTCS:

. U30JIUPYIOLIHE IITAHTH, U30JIMPYIOIINE u
AIIEKTPOU3MEPUTEIIHHBIC KIICIIH, yKa3aTeIN HAIPHKEHUS, yKa3aTeIl HapsKCHUS
U1l pa3UpOBKHY;

. M30JIMPYIOIINE YCTPOMCTBA U MpUcnocoOneHuit as padot Ha BJI ¢
HETMOCPEICTBEHHBIM MPUKOCHOBEHHWEM 3JIEKTPOMOHTEpPA K TOKOBEAYIIHM YaCTAM
(M30IUPYIOLIUE JIECTHUIIBI, TUIOMIAAKH, H3OJUPYIOIIUE TATH, KAaHATHI, KOP3WUHBI
TEJIECKOMUYECKUX BBINIECK, KAOMHBI JIsl pabOThl y MPOBOAA U JIP.)

M3onupyromume 4YacTH OCHOBHBIX CPEACTB  3alIUThl  JOJIKHBI  OBIThH
BBITIOJIHEHBI M3  AJICKTPOU3OJSIMOHHBIX ~ MaTepUalioB €  yCTOWYMBBIMU
JUDJIEKTPUUECKUMU  cBOMcTBaMH (U3 (dapdopa, OyMakHO-OAKETUTOBBIX TPYO,
700HUTA, TETWHAKCa, JPEBECHOCIOWCTHIX TUIACTUKOB, IJIACTHUYECKUX U
CTEKJIOATIOKCHIHBIX MaTEpUajOBH T. 1.).

Marepuaisl, norjiomarinme Biaary (0ymMaxHo-0aKkeIuToOBbIe TPYObI, 1€pEeBO
U 7p.), MOJDKHBI OBITh TOKPBITHI BJIArOCTOWKMM JIAKOM W HMMETh TJIaJKYIO
MOBEPXHOCTH 0€3 TPEIINH, PACCIOCHUH U IIapaIuH.

K 10onoaHUTEJIBbHBIM 3JIEKTPO3ATUTHBIM CPEICTBAM,

MPUMEHSEMBIM B 3JIEKTPOYCTAaHOBKAX HAIMPSHKEHUEM BBIIIE
1000 B, oTHOCSTCS:

. JTRJIEKTPUUCCKUE TIEPUYATKY;

. TRJIEKTPpUUECKUEe OOTHI;

. JTUDJICKTPUYCCKUE KOBPBI

. WHIUBU Ty AJIbHBIC SKPAHUPYIOIINE KOMIIJICKTHI,
. W30JIUPYIOIINE TTOJICTaBKY U HAKJIAIKH;

. JTARJICKTPUUCCKUE KOJITAKH;

. MIEPEHOCHBIC 3a3EMJICHNS,

. OTpaJNTEIIbHBIE YCTPOMCTRA;

. ILUTAKaThI ¥ 3HAKU 0€301aCHOCTH.

K 0CHOBHBIM 3JIEKTPO3AIIUTHBIM CPEACTBAM, IPUMEHSIEMBIM B
anekTpoycTaHoBkax Hanpspkeruem 10 1000 B, otHocsTCs:

. H30JIMPYIOHIUC HMITAHTH;
. H30JIMPYIOHIUEC 1 3JICKTPOU3MCPUTCIIbHBIC KIICIIH;
. YKa3aTCJIu HAIIPSAXKCHUA,

. JUDJICKTPHUUCCKUC IICPUYATKH;
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. CJIECAPHO-MOHTAXHBIN WHCTPYMEHT c W30JIUPYOIIUMU
pykosaTtkamu. K J0MOJHUTENBHBIM  JJIEKTPO3AIIUMTHBIM  CPEJACTBAM B
anekTpoycraHoBkaxHanpskenueM 10 1000 B otHocsarcs:

. JUDJICKTPUICCKHIE TaJTOIIIH;
. JTUDJICKTPUUECKHE KOBPHI;

. IICPEHOCHBIC 3a3EMJICHHS,

. U30JIHPYIOIIHE TIOJICTABKY Y HAKJIA KU,
. OrpaJINTEIIbHBIC YCTPOHCTRA;

. ILUTAKaThI ¥ 3HAKU 0€30IaCHOCTH.

Bb100p HEOOXOIUMBIX CPEACTB 3aUIUTHI IPH ONEPATUBHBIX MEPEKIIOUECHUSIX
U JIpyrux paborax perinamentupyercs HactosimuMmu [lpasumamu "IITB npu
AKCILTyaTalK 3JIEKTPOYCTAHOBOK MOTpEOUTENEN" U IPYTUMHA COOTBETCTBYIOIIMMU
HOPMAaTUBHO-TEXHUYECKUMH JIOKYMEHTAMH, d TAaKKE OINPEIEIACTCS MECTHBIMU
YCJIOBHSIMM Ha OCHOBAHUM TpeOOBaHUN 3TUX NOKYMEeHTOB. Ilpu mcnonb3oBaHUU
OCHOBHBIX CPEACTB 3AIUUTHI JOCTATOYHO IPUMEHEHMS OAHOTO JOINOIHUTEIBHOIO,
3a HCKJIIOYEHHWEM CJIy4yaeB OCBOOOXKIEHHMS [MOCTpaJaBIIEr0 OT TOKa B
AJIEKTPOYCTAHOBKAX, KOTJA JUIs 3alllMThl OT HANpPSDKEHUs IIara HeoOXO0IuMOo
IPUMEHATH TaKXKe OOTHI WM TaJIOLIN.

CpencTBo 3alllMThl JTOJDKHO OBITh PAacCUMTAHO Ha MPUMEHEHUE MpuU

HanOOJIbIIEM JOIMYCTUMOM paboueM HampspkeHuu saektpoyctaHoBkun (I'OCT
1516.1-76 u 20690-75).

IHopsigok BbINOIHEHHSI PA0OTHI

1. [TonyuuTh 3aaHne TIpernogaBaTes.
2. [To3HAaKOMUTBECS C OCHOBHBIMHU ITOHATHSIMU.
3. Ha ocnoBanuun I'OCT 12.04.011-89 mnomoOpath

HEOOXOJIMMbIC CPEJICTBA KOJUICKTUBHOM 3alllUThl PaOOTAOIIMX C
AIEKTPOYCTAHOBKAMU C YYETOM HAJIUYUS OMACHBIX U BPEIHBIX
MIPOM3BOJICTBEHHBIX (PaKTOPOB

4, OTt4et 0OpMHUTH B BUJI€ TAOJIHII.
5. OTBETUTH HA KOHTPOJIbHBIE BOITPOCHI.
Tabruya 1
Haumenosanue npodeccun HaumenoBanwue CpenctBa
(TOT>KHOCTH) MPOW3BOJICTBEHHOTO (haKTOpa  [KOJUIEKTUBHOM
3aIUTHI
Tabnuya 2
OCHOBHBIE 2JIEKTPO3AIIUTHBIE CPEIICTBAIS JlononHUTEIHHBIC
paboOTHI B AIEKTPOYCTaHOBKAX HANPSKEHUEM DIIEKTPO3ANIMTHRIECPEICTBA,
Boiie 1000 B [PUMEHSEMBIE B
DIIEKTPOYCTaHOBKAX
HaATIPSDKEHUEM
Boiie 1000 B
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KonTpoabHbIe BOnpochl

1. Kaxk kmaccudunupyroTcst cpecTBa 3aluThl padoTaIOMINX ?

2. Hasznauenue cpeacTs 3aniuThl pabOTaOIIHX.

3. [TpuHIMn BIOOpA CPEACTB KOJUICKTUBHOM 3allIUTHl paOOTAOIIIHX.
4, [Tepeuncnure cpeacTBa KOJUIEKTUBHON 3aIUTHI

pa60TaIOH_[I/IX oT HGﬁCTBHHBH@KTpH‘-ICCKOFO TOKaA.
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IpakTnueckasi padora Ne 3
METO/Ibl U CPEACTBA OBECIHEHEHUSA
IJIEKTPOBE3OITACHOCTH

Ilenv: OBnazgeHWE OCHOBHBIMH METOAAaMU M CpeAcCTBaMU OOecreyeHus
0e30MacHOCTH  NpH  JKCIUTyaTallMM  3JIEKTPOYCTAHOBOK M 3alllUTa  OT
HEOIAronpHUsITHOTO ACUCTBUS JICKTPUUECTBA

3nanus u ymenus: 3HaTh CPEICTBA 3AIIUTHI, UCIIOIb3YEMbIE B
AIIEKTPOYCTAHOBKAX, TPEOOBAHUS K UX UCIIBITAHUIO, COJAEPKAHUIO U IPUMEHEHUIO
U YMETh M000paTh U30JIUPYIOIIKE HIEKTPO3AIIUTHBIE CPEICTBA

AxmyanbHocms memul. IOTYYNUTh 3HaHUS 00 OCHOBHBIX M JOTIOJTHUTEIBHBIX
CpEIICTBAX 3aIUThl pA0OTAIOIMINX B 3JEKTPOYCTAHOBKAX

TEOPETUYECKA YACTD

MarepuajibHO-TEXHHYECKOEe oO0ecreYyeHue IPAKTHYeCKOi PpadoThl:
Harnsinaple mocoOust  OTHOCSIIMECS K  CPEACTBAM  WMHIUMBUIYaIbHOW U
KOJUIEKTUBHOM 3allIUThI IPU paboTe € 3JIEKTPOYCTAHOBKAMU: 3HAKH O€30MacHOCTH,
OrpaJIUTENIbHbIE  YCTPOMCTBA; YCTPOMCTBA aBTOMATHYECKOTO KOHTPOJIS H
CUTHAJIM3AI[MHM; HW30JIUPYIOIIME YCTPOICTBA M TOKPBITHS, NEepYaTKu U OOTHI
JUDJIEKTPUYECKHUE.

Hcnoan3osanne HariasiaHocT, TCO U ANAAKTHYECKOT0 MaTepHaJIa:

1K, mpoekTop, skpaH. [Ipesentarms PowerPoint-CpeacTBa HHIUBUIYJTbHOM
3alUTBl  HA  TIPEIIPUITHIXY, -CpeacTBa  KOJUIEKTMBHOW — 3alllMTHl  Ha
NPEANPUATHAX», CIIPABOYHAS JINTEPATypa, pa3gaTOYHbI MaTepuall.

OcCHOBHBIE IOHATHA

JJ1eKTPO0e30MACHOCTh- CHUCTEMA OPraHU3ALUUOHHBIX M TEXHUYECKHUX
MEPOTIPUATUNA U CPEJCTB, OOECIEUMBAIOIIMX 3alUTy JIOJEH OT BPEAHOTO W
OIMACHOTO  BO3JCHCTBUS  JJCKTPUYECKOTO  TOKA, JJICKTPUUECKOW  JyTH,
AJIIEKTPOMArHUTHOTO MoJsi U crarudeckoro anekrpudectsa (OCT 12.1.009-82.
CCBT. Dnextpobe3onacHOCTb. TepMUHBI U ONPEIETICHUS)

JueKTpU4YecKasi 0€30MaCHOCTh BKJIKYAET B ce0s IPaBOBBIE, COI[UATIBHO-
HPKOHOMHUYECKHE, OPraHU3alMOHHO-TEXHUYECKHUE, CAHUTAPHO-TUTHCHUYECKUE,
ne4eOHO-TIpoQUITIAKTUYECKHE, PEAOMIIUTALIMOHHBIE U UHBIE MEPOIPUSTHSL.

TpeOoBanusi 3J1eKTP0O0E30MACHOCTH U3JIOKEHBI B  MeXOTpaciaeBbIX
mpaBWax [0 OxpaHe Tpyaa (mpaBuia OE30MACHOCTH) MPU DKCILTyaTallud
AJIEKTPOYCTAaHOBOK, [IpaBuiiax TEXHUYECKOW OHKCIUTyaTallid AJIEKTPOYCTAHOBOK
notpeduteneit, 'OCTax u Apyrux HOPMATUBHBIX TIPABOBBIX aKTaX.

TpebGoBanus, cojepkamuecs B ITHX aKTaX, PAaCIPOCTPAHSIOTCS Ha BCEX
[ToTpeOuteneii, pabOTHUKOB BCEX OpraHu3alii, HE3aBUCUMO OT (opm
COOCTBEHHOCTH U OPTaHU3AIMOHHO-TIPABOBBIX ()OPM, a TakKe Ha (PU3UIECKUX JIUIL,
3aHITBHIX TEXHUYECKUM OOCITYKUBAHUEM DJIEKTPOYCTAHOBOK, MPOBOASIINX B HUX
ONEpPAaTUBHbIE  NEPEKIIOYEHUS,  OpPraHU3YIOIIMX W  BBINOJHSIOIIUX B
AJNEKTPOYCTAHOBKAX MOHTAXHBIC, Hala0YHbIe, PEMOHTHBIE U CTPOUTEIIbHbBIE
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paboThl, UCTIBITAHUS U U3MEPEHUS (JIEKTPOTEXHUUECKUI TIEPCOHAN).

IloTpedurenr — opranusanuu  Bcex (GopM  COOCTBEHHOCTH U
OpPraHM3aIMOHHO - TPABOBBIX (OPM, WHAMBUAyAIbHBIE NPEANPUHUMATEIN U
rpaxkaade (BIaJenblbl BJIEKTPOYCTAaHOBOK HampsbkeHuem Bbeime 1000 B),
DKCILTyaTUPYIOIME JEHCTBYIOIME 3JIEKTPOYCTAaHOBKH HampsbkeHueM 1o 220 xB
BiimounTtenbHo (IITO2I1 m.1.1.2).

JIEKTPOYCTAHOBKA - COBOKYITHOCTD anmnapaToB, MallliH, PUCIIOCOOICHUH,
JUHUA W BCIOMOTAaTeIbHOTO 000pyZOBaHHA (BMECTE C COOPYXCHHSIMH U
NOMEIICHUSIMU, B KOTOPBIX OHH YCTAHOBJIEHBI), NpEeIHA3HAYCHHAs IS
IPOM3BOJCTBA, NpeoOpazoBaHusi, TpaHchopMmaluu, MepeAaydd, pacrupeaeieHus
AIEKTPUYECKOM SHEPTUH U TPeoOpa30BaHus €€ B JPYroi BUJ SHEPTUU.

OnacHble u BPEAHLbIC IPON3BOJACTBCHHLIC (l)ilKTOpLI, CBsfI3aHHBIC C
HCIIOJIB30BaHUEM 3JIeKTpl/I‘IeCKOl7[ IHEPIrumn.

dakTopaMu OIMACHOTO W BPEHOTO BO3JACHCTBUSA HA YEIOBEKA, CBI3aHHBIMU C
MCMOJIb30BAaHUEM JJIEKTPUUECKOM SHEPTHUH, SIBJISIIOTCS:

npomeKawnue 2NeKmpuiecKkoeo moka uepe3 OpeaHu3M 4eilo8eKd, 8030elcmaue
9NEeKMPUUECKol Oyeu,

8o30eticmeue OUONOSUYECKU AKMUBHO20 IIeKMPUYECKO20 NOs; 8030elicmsue
ouonocuyecKu AKMUBHO20 MASHUMHO20 nozs; 8o30eticmeue
NIEKMPOCMAMUYECKO20 N0,

8030eticmaue 31eKmpomMacHumHo2o usiydenus (IMHU).

BuoJsiornyeckn aKTUBHBIMHU SIBJISIIOTCS 3JIEKTPUYECKHE U MATHUTHbIE
MOJIA, HANPSIZKEHHOCTh KOTOPBIX NMPEBbINIAET MpeaeibHO JONMYCTUMbI¢ YPOBHU
(ITAY) — rurumeHu4ecKre HOPMATUBBI YCJIOBHH TPyaa.

OmnacHble W BpeIHbIE TMOCIEICTBUS [UJI YEIOBEKa OT BO3ACHCTBHS
AIEKTPUYECKOTO TOKA, JJEKTPUYECKOM Iyrd, JJIEKTPUYECKOr0 W MArHUTHOIO
IIOJIEH, DIEKTPOCTATUYECKOrO Mot 1 OMU mposBIAOTCA B BUAE AIEKTPOTPABM,
MEXaHUYECKUX TMOBPEXKACHUI U mpodeccuoHaNbHbIX 3a0osieBaHuil. CTeneHb
BO3JICMCTBUS 3aBUCHUT OT JKCIIO3UIMU (PpaKTOpa, B TOM YHUCJE: pOJa U BEIMYUHBI
HaMNpsDKEHUST M TOKA, YaCTOTHl AJIEKTPUYECKOTO TOKA, MYyTH TOKa Yepe3 TeJo
YEeJI0BEKa, MPOJOJLKUTEIBHOCTH  BO3ACHCTBUA — DJIEKTPUUECKOTO TOKA WM
AJIEKTPUYECKOTO U MAarHUTHOTO TOJIEM HA OPraHUu3M YEJIOBEKA, YCIOBUN BHEIIHEN
Cpeasl

CpencrBa u cioco0bl 3aIUTHI YeJI0BEKA OT NMOPAKEeHUS
JIEKTPUYECKUMTOKOM CBOASTCH K CJIEAYI0IIeMY:

. YMEHBIIEHUIO Pab0vero HaMPsHKEHUS AJICKTPOYCTAaHOBOK;

. BBIPABHUBAHUIO TOTEHIIMAJIOB (3a3€MJICHUE, 3aHYJICHHE);

. AIEKTPUYECKOMY PA3ACICHUIO LIETIEH BBICOKUX U HU3KHUX
HaNPSKECHNM;

. YBEJIMYEHUIO COITPOTUBIICHUS U30JISALINU

TOKOBEIYIUX YacTei (pabodeil,yCuieHHOH, TOMOJTHUTEIHLHOM,
JIBOMHOM U T. 11.);
) MPUMEHECHUIO YCTPOMCTB 3aIMTHOTO OTKJIKOYECHUSI W CPEJICTB
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KOJUIEKTUBHOM 3aIIUTHl (OrpagUTeNbHbIX, OJOKUPOBOYHBIX, CHTHATH3UPYIOLIUX
YCTPOMCTB, 3HAaKOB O€30IIaCHOCTH M T. II.), @ TaKK€ H30JUPYIOLIUX CPEACTB
3aINTBHI.

CtpyKTypa KJIacCOB HaNpsHKEHUS

. Y apTpaBbIlcOKHM Kiacce HanpspkeHus — oT 1000 xB.

. CaepxBbicokuit kiacc Hanpspkerust — oT 330 kB 1o 750 kB;
. Bricokuii kimace Hanpsikxenus — ot 110 kB mo 220 kB;

. Cpennuii knacc Hanpspkenust — ot 1 kB o 35 kB;

. Husmmit kiace Hanpsbkenus — 10 1 kB

CpencrBa 3a1MTHI

Knaccudukanus u mnepedeHb CpPeACTB  3allMThl Il pabOThl B
AIIEKTPOYCTAaHOBKAX, TPEOOBAHUS K WX HCHBITAHUSAM, COACPKAHUIO H IPUMEHEHHUIO
YCTaHOBJICHBI

«MHCTpYKIIMe TO TNPUMEHEHHIO U HUCHBITAHUIO CPEACTB  3allHTHI,
UCTIONBb3YEMBIX B DJIEKTPOYCTAaHOBKAx», YTBEPXKICHHOW TMpuKazoM MHHIHEPTO
Poccum ot 30.06.2003 r Ne 261 (CO 153-34.03.603-2003)

3azemJiieHue - MpeJHAMEPEHHOE AJIEKTPUUECKOE COEIMHEHHE KaKON-1u0o
TOUYKH CETH, DJIEKTPOYCTAHOBKHU MJIM 000PYAOBaHUS C 3a3€MIISIONIUM yCTPONCTBOM
(ITy5> 1.7.28).

3azemuisilonee yCTPOMCTBO - COBOKYITHOCTh 3a3€MIIMTENS/ 3a3eMIIMTENCH U
3a3eMJISIOIIMX MpoBoaHKKOB (ITYD 1.7.19).

3azemynTeNIb - MPOBOJSAIIAS YAaCTh WJIM COBOKYIHOCTb COEIMHEHHBIX
MeX1y cOOOHM MPOBOAAIIMX YacTeW, HaXOJAUIMXCS B AJIEKTPUUECKOM KOHTAKTE C
rpyatom(ITYD 1.7.15).

ConpoTuBiieHHEe 3a3eMJIEHHSI - OTHOIIIEHUE HAMPSHKEHUS Ha 3a3eMJISIOIIEM
YCTPOMCTBE K TOKY, CTekaromeMy ¢ 3azemiutens B 3emmo (IIVD 1.7.26)
3awummnoe 3azemnenue

D10 3a3emiieHHe, BBINONHSIEMOE B LensIX siekrpodOe3omacHoctu (ITYD
1.7.29). 3amuTHOE 3a3eMiICHME OOECIICUYMBACT 3AIUTY JJICKTPOYCTAHOBKU U
o00OpynoBaHUs, a TAKXKE 3AlUTY JIOJICH OT BO3JICUCTBUS OMACHBIX HAMPSHKEHUN U
TOKOB, MOTYLIMX BO3HHUKHYTh IpH TIOJOMKaX, HEMpPaBUJIbHOW 3KCIUTyaTaluu
TexHuku (1.e. B ABAPUMHOM pexume) U npH paspsmax MonHuil. Taxoke
3alIUTHOE 3a3€MJICHHE HCIIOJIb3YETCS JAJIS 3aIlMTHI anmapaTypbl OT MOMEX IpHU
KOMMYTallUAX B THUTAIOMIEd CeTH M UHTep(PENCHbIX MLemsx, a TakKke OT
AIIEKTPOMArHUTHBIX TTOMEX, HABEJACHHBIX OT pabOTAIOIIEero psSAOM 000pYyIOBaHUS.
[TonpoOHee 3amMTHOE Ha3HAUYEHUE 3a3€MJICHHMSI MOXKHO PacCMOTPETh Ha JBYX

puMepax:
. B COCTaBe€ BHCHIIHEH MOJIHUE3AIIUTHON CHUCTEMBI B BHJEC
3a3€MJICHHOTOMOJIHUEITPUEMHHUKA
. B COCTaBE CHUCTEMBI 3aIIUTHI OT UMITYJIbCHOTO MEPECHAIIPSKEHUS
. B COCTaBE 2JIEKTPOCETH 00BEKTA

3aHyJieHMe — 3TO IIPEAHAMEPEHHOE JIEKTPUUECKOE COETMHEHNE OTKPBITBIX

MPOBOJAIIMX YACTEHW BJIEKTPOYCTAHOBOK, HE HAXOMSIIMXCA B HOPMaJIbHOM

COCTOSIHUM TMOJI HaNpsHDKEHUEM, C TJIYX03a3€MJICHHOW HEUTpadbHOW TOYKOM

reHeparopa wid TpaHcdopmartopa, B  cCeTAX  Tpex(da3zHOro TOKa; C
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TIIyX03a36MJICHHBIM BBIBOJOM HCTOYHHKAa OAHO(A3HOTO TOKA; C 3a3eMJICHHOU
TOYKOM HCTOYHUKA B CETAX TOCTOSIHHOTO TOKA, BBIMOJHAEMOE B LEJIX
AIIEKTPOOE30MACHOCTH.

3alUTHOE 3aHYJIEHUE SIBISIETCS OCHOBHOM MEpOW 3alUThl TP KOCBEHHOM
IIPUKOCHOBEHUU B AJIEKTPOYCTAaHOBKAX 10 1 KB ¢ riryxo3a3emMiIeHHON HEUTPabIO.
[Tpunuun paGoThl 3aHyJEHUS: €CIU HampsbkeHue ((pa3oBbIil MPOBO) MOMAIAET Ha
COEMHCHHBIN C HYJIEM METaJUIMYECKUH KOpIyC MpuOOpa, MPOUCXOTUT KOPOTKOE
3aMbIkaHue. Cwia TOKa B LENU MPU 3TOM YBEIMYMBACTCS /10 OYEHb OOJIBIIMX
BEJIMYMH, YTO BBI3BIBAET OBICTpOE CpabaThIBAHWE  AallapaToB  3alUThHI
(aBTOMaTUYECKHE  BBIKJIIOYATENIM, IUIABKUE  IPEIOXPAHUTENH),  KOTOpbIE
OTKJIIOYAIOT JIMHUIO, MUTAIOUIYI0 HEUCIpaBHbIN npubop. B marobom ciyuae, [1YD
pPErIaMEHTHPYIOT BPEMsSI aBTOMATHYECKOIO OTKJIKOYEHHUS IOBPEXKIACHHOW JIMHHMU.
Jns HOoMuHasbHOTO (pazHoro HampspkeHust cetu 380/220 B oHO He MOMKHO
npessimath 0,4 ¢

IlopsoK BbINOJHEHUSI PA00OTHI

1. HOHy‘-II/ITB 3aJaHUC IIPCIIOAaBaTCIIA.
2. Ilo3HakoMUTBCS CO CpcaCTBaMH 3alllUuThbl, HCIIOJIIL3YyCMBIMU B
QJICKTPOYCTAaHOBKaAX, TpC6OBaHI/IIO K UX HUCIIBITAHUIO, COACPKAHUIO UITPUMCHCHHUIO.
3. [TomoOpaTh  HM30JIUPYIONIME  DJIEKTPO3AIIUTHBIE  CPEICTBA
(ocHoBHBIE HAonoMHUTENBbHBIE, C13) i1 ykazaHHOTO BH1a padoT.
4, PesynbTar npeicTaBUTh B BHJIC TaOTHUITHI.
5. OTBeTHTH Ha KOHTPOJIBHBIC BOIIPOCHI.
Tabnuya
HaumeHoBaHMEe MPON3BOACTBEHHOTO 00bEKTa Cpencra CpencTBa 3amuThl
3aIUTHI ITOTIOJTHUTEIbHBIC
OCHOBHBIC

VY4acTok peMOHTa 31eKTpo00Opy10BAHNUS
(Hanagka, pEeMOHT, PETYJIMPOBAHUE ANEKTPUUECKUX

CXEM TEXHOJIOTMYECKOTO
o0opynoBanusiHanpskenueM 1 KB)

VYyacTtok peMoHTa
BHICOKOBOJIBTHOTO 000pYy/10BaHMsI (PEMOHT,
WCTIBITAHNE, PETYIINPOBAHIE
HIIEKTPOOOOPYIOBAHUS

HanpsbkeHueM 500 kB)

Paz6opka, peMOHT 1 cOopka
AIIEKTPOOOOPYI0BAHUAZAKPBITHIX PACIPEICIUTEIbHBIX
yCTpolcTB HanpsbkeHueM 110 10 kB, kanuranbHbIi
[PEMOHT, TEXHUYECKHUI 0CMOTp TpaHC(HOPMATOPOB
o0111ero Ha3HaueHMs HanpsbkeHueM 1o 35 kB

JIDII. OGcnyxuBaHNe BHICOKOBOJIBTHOW JIMHUN
ANEKTpONepeauu.

3apsiika akKyMyJIITOPHBIX OaTapei.

[1ynsT ynpaBieHus 3J€KTpOCTaHIMEN

JInnum snexTponepeaadn HanpskeHueM 20
KB —BepXOBbIE OCMOTPBI, COCTABICHUE CXEM U
[1aCIIOPTOB, HAKJIAABIBAHUE 3a3EMJICHUS, YCTPONCTBO
OTTSIKEK
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KoHTpoJibHBbIE BOIPOCHI

1. Knaccudukanus cpencTts 3allluThl, HCIOJb3YEMBIX B
3JIEKTPOYCTAHOBKAX.

2. CpenctBa U crocoObl 3alIMTHl YEJIOBEKa OT MOPaKEHUs
AIIEKTPUIECKUM TOKOM.

3. Ha3naueHue 371eKTpO3aluTHBIX CPEACTB

4. [lpuHIMNUanbHOE pa3NIuyve MEXAYy 3a3eMJICHHEM U
3aHyJICHHEM.

IIpakTnueckasi padora Ne 4
CPEJACTBA 3ALIUTBI OT CTATUYECKOI'O
SJIEKTPUYECTBA

[]eny: 3aKpenuTh 3HAHUS IO OOECTICYECHUIO0 PAOOTHUKOB CPEACTBAMU3AIUTHI
OT CTaTUYECKOTO AJIEKTPUUECTBA HA TPOU3BOJICTBE

3nanus u ymenus. 3HaTh METOJABI M CPEACTBA 3aIIUTHI OT CTATUYECKOTO
JIIEKTPUIECTBA

AxmyanbrHocmu memvl. W3YYUTHh TPOOUIAKTHICCKHE MEPOTPUITHS
MPEAYIPEKTAFOIINE OTIACHBIC TTPOSIBIICHHS CKOTIMBIIINXCS AJICKTPUIECKUX 3apsIIOB

TEOPETUYECKAA YACTb

CraTtuyeckoe 3J1eKTPHUYECTBO — COBOKYITHOCTh SIBJICHUH, CBSI3AHHBIX C
BO3HMKHOBEHHEM, COXPAaHEHHEM U peJlaKcallel CBOOOHOTO HSJIEKTPUUYECKOTO
3apsia Ha MOBEPXHOCTH WIM B 00bEME AMDIICKTPUKOB WM HA W30JUPOBAHHBIX
MIPOBOTHUKAX.

IIpoucxoxxkaenue

DneKkTpu3anys  IUPJICKTPUKOB  TPEHHEM  MOXET BO3HUKHYTH  IIPH
CONMPUKOCHOBEHWH JBYX Pa3HOPOAHBIX BEIIECTB H3-3a Pa3IMYUsi aTOMHBIX W
MOJIEKYJISIPHBIX CHJI (M3-3a pa3iuuus paOOThI BBIXOJA AJICKTPOHA U3 MAaTEPHUAJIOB).
[Ipy 3TOM MPOUCXOAUT TEpepacIpeiesieHne dJIEKTPOHOB (B JKMIKOCTIX W raszax
eme ¢ HOHOB) C O0O0pa3oBaHMEM Ha COINMPHUKACAIOIMIUXCS TMOBEPXHOCTIX
IEKTPUUECKUX CIOCB C PABHBIMH 3HAKAMHU AJICKTPUUYECKUX 3apsiioB. DakTuyecku
aTOMBl W MOJIEKyJbl OJIHOTO BEIIeCTBa, oOnagarone Oonee CHUIbHBIM
MPUTSHKCHUEM, OTPBIBAIOT AJIEKTPOHBI OT JApyroro BemecTtBa. Co3maBas BUXpPEBOE
JBIKEHUE MOHOB CPEJIbI, B KOTOPOW OHU 3aKJIFOUCHBI.

[TomydeHHass pa3HOCTh TOTEHIIMAIOB COMPUKACAIOIIUXCS TMOBEPXHOCTEU
3aBUCHUTOT psAaa (GaKTOPOB — JMHUIJICKTPUICCKUX CBONCTB MaTEpUAIOB, 3HAYCHUS
WX B3aWMHOTO JABJICHHWS TPU COMPUKOCHOBEHHUH, BIAKHOCTH M TEMIIEPATypPbI
MOBEPXHOCTEM OATUX TEJ, KIMMATUYECKUX YyciaoBud. Ilpu mocnenyromem
Pa3IeNeHNN ATHX Tell KKI0€ U3 HUX COXPAHSET CBOM AIEKTPUUYECKUHN 3apsij, a C
YBEIMUECHUEM PACCTOSHUS MEXAY HUMH 3a CUeT COBepIIaeMod palboTHl TIO
pa3IeNeHNI0 3apsIOB, Pa3HOCTh MOTEHIIMATIOB BO3PACTACT M MOXET OCTHTHYTH
JIECATKOB M COTEH KUJIOBOJIBT.

DNEKTPUYECKUE pas3psabl MOTYT OOPa30BBIBATHCS BCIICJCTBUE HEKOTOPOM
AJIEKTPOIIPOBOTHOCTH BIIAXXHOTO Bo3ayxa. [lpm BmaxkHOCTH BO3myxa Gosiee 85 %
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CTaTUYECKOE JICKTPUICCTBO MPAKTHUESCKN HE BO3HUKAET

Mepoii >exkTpu3anuu SBISETCS 3apsil, KOTOpPhIM 00JaJaeT JaHHOE
BeleCcTBO. MHTEHCMBHOCTH 00pa3oBaHus 3aps/ioB BO3pPACTAET C YBEJIWYECHUEM
CKOPOCTH TMEpEeMEIleHUsS MaTepUalioB, WX YAEIBHOIO CONPOTHUBIICHHUS, TUIOLIAAN
KOHTaKTa M yCHJIns B3aumojiedcTBUsl. CTeNeHb 3IEKTPU3alUU 3apsSKEHHOTO Tema
XapaKTepU3yeT ero MOTEHIMal OTHOCUTEIBHO 3EMIIU.

B npousBojicTBE HaKOIUJICHUE 3apsI0B CTATUYECKOTO SJEKTPUUYECTBA YACTO
HaOJFOTaeTC s TIPH:

MpeHUuY NPUBOOHBIX PEMHEel O WKUBbL UIU MPAHCHOPMEPHBIX JIeHM O 8aJlbl,
0COOEHHO ¢ NPOOYKCOBKOIL,

nepexkauke O02HeONAacHvlX MHCUOKOCmel no mpyoonpogooam u Haiuge
He@pmenpooyKmoes 8 emMKoCmu,

O0BUdICEHUU NBLIU NO  8030YX0800aM; OpOOJeHUU, NnepemMeuusanuu U
NPOCeUBanUU CyXux Mamepuanos u 6eujecmes;

corcamuy 08X pasHOPOOHBIX MAmMepuUanos, 0OUH U3 KOmopvix OUIIEKMPUK,
MexaHuueckou obpabomke niacmmacc;

MPAHCNOPMUPOBAHUU  CHCAMBIX U CHCUICEHHBIX 2ad3068 NO mpyoam u
uUcmeyeHuu ux uepez omeepcmus, 0COOEHHO eClu 8 2dA3aX COOEPHCUMCS MOHKO
PACHBLIEHHAS HCUOKOCHb, CYCNEH3Usl UL NbLTb,

0BUIICEHUU ABMOMPAHCHOPMEPA, MENEHCEK HA PE3UHOBBIX WUHAX U IH00eUNo
CYXOMY U30IUPYIOWEMY NOKPLIMUIO U M.O.

MeToabl M CpeICTBA 3aIUUTHI 0T CTATHYECKOI0 JJIEKTPUYECTBA

K o0muM mnpodunakTuueckumM MEpPONPUITHIM, MPEAyNPEKIAIOIINM
OTTACHBICTIPOSIBJICHUS] CKOMTUBILIUXCS DJIEKTPUUECKHUX 3aPSAT0B, OTHOCSITCS:

o OTCOC BO3[yXa W3 TOMEIIEHUS WM amnmapara, ¢ TeM YTOOBI
KOHIICHTpAIUsl B3PBIBOONIACHOM CMeCH Obllla MEHBIIE HIDKHETO Ipejera
B3PBIBAEMOCTH;

° YCTPOMCTBO aBTOMAaTHYECKOW CHUTHAIM3ALMU, IEUCTBYIOLIECH IPHU
BO3HMKHOBEHUHU B TIOMEIIICHUM WJIM aliapare KOHIEHTPAIIMK Ta30B WJIU [1apOB, HE
npeBsbimaroniei 50% HauMeHbIeH B3phIBOOIIACHOCTH;

o OTpaHUYCHHE KOHIICHTpPAIMHU 3araca TOPIOYMX M B3PHIBOOMACHBIX
BEILIECTBB OJTHOM MECTE;
o YCTaHOBKa Ha OOJBIIMX amnmaparax cO B3PbIBOONACHOW CMECHIO

B3PBIBHBIX NMPEIOXPAHUTENICH TOCTATOYHOTO CEUCHHS B TAKOM MECTE, YTOOBI MpHU
B3PBIBE MX BHIOPOCHUIIO B HY’)KHOM HANpaBJICHUU;

o noa00p MaTepuagoB TEXHOJOTHYECKOTO O00OPYIOBAaHUS TaKUM
o0pa3oM, 4YTOOBI UCKITIOYATaCh BOZMOXHOCTh OMACHBIX CKOTUICHUN YJIEKTPUIECKUX
3apsa0B;

o pa3BellMBaHue MPeAYNPEIUTEIbHBIX MIaKaTOB 00 OMAaCHOCTH Ha TeX
AJIEMEHTaX TEXHOJIOTHYECKOT0 000pYI0BaHMs, HA KOTOPHIX BO3MOKHOHAKOIIJICHUE
AIEKTPUYECKUX 3aPSJIOB;

° 3aII0JTHEHHE alllapaToB, EMKOCTENW TPAHCIIOPTHBIX YCTPOMCTB
VHEPTHBIMUTA3aMH, IPEUMYILIECTBEHHO a30TOM.
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METOIH)I, npeaynpexkaaimue  omnmacHbi¢ CKOIVICHHS 3apda10B H
CHOCOﬁCTByIOIIII/Ie HX 0TBOAY M HCﬁTpﬁJIHZ%ﬁHHH, cileayromue:

o 3a3eMJICHHE BCEX TOKOMPOBOIANIMX YacCTe TEXHOJIOTHYECKOTO
000py1I0BaHUS;

o MOBBIIICHUE SJIEKTPOTPOBOAHOCTH MATEPHUATIOB 32 CUET MPUMEHCHUS
MIPOBOJISATIUX MMOKPHITHI U T00ABOK;

o o0I11ee ¥ MECTHOE YBIIA)KHCHHE BO3TyXa;

o OCyIlIKa ¥ OYHCTKA Ta30B OT B3BEIICHHBIX, JXUIKUX W TBEPIbIX
YaCTHII;

o OUYHCTKA KUIKOCTEH OT 3arps3HEHHUI KOJIJIOUTHBIMHU YaCTUIIAMH,

o WOHM3AIIMSI BO3/IyXa WIIA CPEJIbI, 3aITOJTHSIOICH amnmapaThl;

o YCTPOMCTBO JIEKTPOMPOBOIHBIX MOJIOB.

CpeacrBa 3alIMTBI OT CTATHYECKOr0 JJIEKTPUYECTBA IO MNPUHIUILY
neiicTBUsl neauTcst Ha caenyomue Buabl ('OCT 12.4.124-83):

o 3a3eMJISIFOIIME YCTPOMCTBA, HEUTPAIIU3ATOPHI;

. YBIIAKHSFOIIME YCTPONCTBA;

o AHTUAJIEKTPOCTATUYECKHUE BEIIECTBA;

o HKPAHUPYIOIIHNE YCTPONUCTBA (KO3BIPHKHU, IEPETOPOIKH).

3azemJiieHue

3azemsienne — HauOoOJIe€ YACTO NPUMEHSIEMOE CpPEICTBO 3alIUTHI OT

CTaTUYECKOTOAJIEKTPUYECTBA.

3a3emiieHue - TPEIHAMEPEHHOE 3JIEKTPUUYECKOE COEIMHEHUE KaKou-ndo
TOUKH CETH, AJIEKTPOYCTAHOBKHU MJIM 000PYA0BaHUS C 3a3€MJISIOLIUM YCTPOMCTBOM
(ITy5> 1.7.28).

3azemJisiionee yCTPOiiCTBO - COBOKYITHOCTD 3a3€MIIUTEIISI/ 3a3eMIIMTENICH U
3a3eMJIsTOIIMX MpoBoaHKKOB (ITYD 1.7.19).

3azemuMTeNb - TPOBOASALIAS YacTh WIM COBOKYIHOCTh COEIWHEHHBIX
MeXAy cOOOM MPOBOMASAIIMX YACTEH, HaXOJALIMXCS B AJIEKTPUUYECKOM KOHTAKTE C
rpyaTom(I1YD 1.7.15).

ConporusJiieHHe 3a3eMJIEHUS - OTHOUIEHUE HAIPSHKEHUS Ha 3a3€MJISIOIIEM
YCTPOMCTBE K TOKY, CcTekaromeMy c 3azemuutens B 3emmo (IIVD 1.7.26)
3awummnoe 3azemnenue

D10 3a3emileHHe, BBINOJHSIEMOE B LeisIx siekrpode3omacHoctu (ITYD
1.7.29). 3amuTHOE 3a3eMJICHHME OOECIICUYMBACT 3AIUTY JJICKTPOYCTAHOBKH U
0o00OpyIOBaHUs, a TAKXKE 3AIUTY JIIOJICH OT BO3JICUCTBUS OMACHBIX HAMPSHKECHUN U
TOKOB, MOTYIIMX BO3HUKHYTh MpPHU TOJOMKAX, HEMPABWJIBHOW OSKCILTyaTallUuH
TexHnku (1.e. B ABAPUMHOM pexume) W TpH paspspax MomHuit. Taxoke
3aIMTHOE 3a3€MJICHHE HCIIONb3YeTCs JIs 3alUThl amnmaparypbl OT MOMEX MpHU
KOMMYTallMUIX B TNHUTAIOMIEd CceTH M UHTep(PEHCHbIX IemsX, a TaKkKe OT
AJIEKTPOMArHUTHBIX MOMEX, HABEJACHHBIX OT PabOTAIOIIEro PsSAOM 000PYIOBAHUS.
[TonpoOHee 3amuMTHOE Ha3HAUYECHHE 3a3€MJICHHS MOXKHO PacCMOTPETh Ha ABYX
IpUMEPAX:

. B COCTaB€ BHEIIHEHM MOJHHUE3AIIUTHOM CHCTEMBI B  BHJE
3a3€MJIEHHOTOMOJIHUETIPUEMHHUKA;
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. B COCTaBE€ CHUCTEMBI 3aIUTHl OT HMITYJIbCHOTO MEpPEHANpPSIKEHUS B
COCTaBEIJIEKTPOCETH OOBEKTA.

Y4auTeiBasg Malible pa3psAOHbIE TOKM IPH CTAaTUYECKOW DJIEKTpU3aLUH,
JIOITy CKaIOTCONPOTHUBIICHHE 3a3eMJIsitonero ycrpoictsa 10 100 Om.

Hemeramnmmueckoe  o0OpylnoBaHME  CYHMTAETCS  AJIEKTPOCTATHYECKH
3a3eMJICHHBIM, €CJIH COTIPOTUBJICHUE PACTEKAaHHIO TOKA Ha 3eMJII0 C JIIOOBIX TOUYEK
€ro BHYTPEHHEH ¥ BHEIHEH moBepxHOcTH Tpesbimiaer 107 Om  mpu
OTHOCHUTENFHOM BIAYKHOCTH BO3ayXa He Bbiie 60%.

B nmpousBoacTBax rae  CymeCTBYeT — OMACHOCTh  BOCIUIAMEHEHUS
B3PBIBOOTIACHBIX Pa3psIIOB C YEJIOBEKa, HEOOXOAMMO OOECIEeYUTh PadOTAFOIINX
ANIEKTpONPOBOAIIeH 00yBbi0. OOYBb CUMTAETCS DIEKTPONPOBOISIICH, €Cln
5JIEKTPUYECKOE CONPOTHBIICHHE €€ He mpesbimaeT 107 Om.

Honuzanusa Bo3ayxa

[Ipy HEBO3MOXHOCTH HMCIOJB30BAaHUS CPEJCTB 3aLUTHl OT CTATUYECKOTO
AIIEKTPUUYECTBA PEKOMEHAYETCSI HEeHTpanu30BaTh 3apsabl MOHU3AIMEH BO3oyXa B
MECTax WX BO3HUKHOBEHHUS WM HakomeHus. [ 3TOro HCHoib3yroT
CTIellhaTbHbIC npuOOpHI — MOHU3ATOPBI, CO3/1aro1ue BOKPYT
HadJICKTPU30BAaHHOTO OOBEKTa MOJOKHUTENbHBIE W OTpULIATeNIbHBIE MOHBI. VOHHBI,
UMEIOIINE 3apsf, MPOTUBOMOJOXKHBIM 3apsay AMAICKTPHUKA, MPHUTITUBAIOTCA K
O00BEKTY M HEHTpanu3yroT ero. Jljis 0TBOJa CTaTUYECKOTO JIEKTPUYECTBA C Tela
YelloBeKa MPEeAyCMaTPUBAIOT TOKOIPOBOSIINE TOJBI WM 3a3€MJICHHBIC 30HBI,
paboune TIOMAAKK, TOPYYHHU JIECTHHUI], PYKOSATKH TMPUOOPOB ©  T.1.;
o0ecreynBalT padOTAOMIMX TOKOMPOBOASIIEH OOYBbIO C CONPOTUBIECHUEM
nogomBel He 0osee 108 OM, a Takke aHTUCTATHYECKOM CIICLIOACIK IOM.

HeiliTpanusaTopsl o npuHuMy nonusauuu aejaarca Ha ('OCT

12.4.124-83):

MHIyKIIHOHHBIE; BBICOKOBOJIbTHBIE; JTyUEBbIC; adPOIUHAMUYECKHE.

CpeacrBa HHIAMBHAYAJIbHON 3alIUTHI OT CTATHYECKOI0 JIEKTPHYECTBA
B3aBHCHMOCTH OT HA3HAYEHUS JAeJATCSH HA:

° CIieliMajgbHas 0K Aa JIEKTPOCTaTHYECKas;

° crieliaibHas 00yBbh aHTHAJICKTPOCTATHICCKAS;

° MpEAOXPAaHUTEIIbHBIC  MPHUCIOCOOJEHUS  aHTHURJIEKTPOCTATHUCCKUE
(xosbITan OpacieTsl);

° CPECTBA 3AIUTHI PYK aHTUAIEKTPOCTATUYECKHE.

IMopsinok BeINoJIHEeHHsI PA0OTHI

1. [TomyuuTh 3aaHKE IPEMOAABATETIS.

2. [To3HAaKOMUTBCS C METOJIAaMHU U CPEACTBAMHU 3aIUTHI OT CTATUYECKOTO
AJIEKTPUYECTBA.

3. 3amomauTe TabMIy Ne 1.

4. 3amonxaute Tabmuiry Ne 2
5. OTBeTUTH HAa KOHTPOJIBHBIC BOITPOCHI.

Tabauya Ne 1 Ochosrble munvt cpedCcme KoJIeKMUSHOU
sawumol pabomarowux(I'OC 12.4.011-89)

| HaummeHOBaHHME NPOU3BOJICTBEHHOTO (pakTOpa | Cpe/icTBA 3aIUTHI
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IToBbILIEHHBI YPOBEHb CTATUYECKOTO
JIEKTpUYECTBA

Tabauya Ne 2 Knaccughuxayus CH3 no 3auyumnomy Ha3HaueHuro

3aluTHEIC 3alIuTHEIC CBOMCTBA VcnoBHbIE 0003HAYEHHS 3aIIUTHEIX CBOMCTB
CBOMCTBa MOATPYTIITBI MOATPYIIBI
TPYIIIIbI CrneuunanbHO CreunanbHO Pykasun u
15000 (7 910 1HoOyBH MepyYaToK
Or Or
AJNEKTPOCTATUYEC | DJIEKTPOCTATUYECKUX
KUX3apsi10B U MoJIeH, pa3psioB
AJIEKTPOCTATUYEC
KHX
nojieu

KOHTpOJIl)HbIe BOIIPOCHI

1. UTo Takoe CTaTUYECKOE NEKTPUUECTBO?

2. Kakne  npou3BOACTBEHHBIE  MPOLECCHl  CBSI3aHBl  C
OMAaCHOCTHIOBO3ZHUKHOBEHUSI CTATUUECKOTO AJIEKTPUYECTBA?

3. Kak obecnieuuth 3JE€KTPOCTATHUECKYI0 HCKPOOE30MacHOCTh
MIPOU3BOJICTBEHHOTO 00BbEKTa?

4, [lepeuncnure cpencrBa  3allUThl  OT  CTATUYECKOTO
AIEKTPUYECTBA

IIpakTuyeckas padora Ne 5

BBIYUCJIEHUE HAIIPAKEHUSA ITPUKOCHOBEHUSA U
IIAT'OBOI'O HAIIPAKEHUA

[leny: HayuuTbCA BBIUMCIATH 1IArOBOE HAIPSHKEHUE W HaAIPSHKEHUE
IIPUKOCHOBEHUS.

3Hanus u ymeHus: 3HATh 0A30BbIE MOHATHUS W YMETh BBIYMCIATH IIArOBOE
HANPSDKEHUE W HAIPSHKEHUE NPUKOCHOBEHHUS B CETAX C PA3IMYHBIM PEKUMOM
HEUTpaJIU.

AxmyanbHocmv membl. TOIYYUTh HABBIKA pAacyeTa HANPSIKCHUS IIara M

MIPUKOCHOBEHUS
TEOPETUYECKAS YACTb
1.1. Hampsixenue npsMoro mpuKOCHOBEHHUSI B Tpex(ha3HOU CETH

ITB cumMerpuuHOl Tpex(a3HON CETH TOK Yepe3 M3OJISIHUI0 HAa 3€MIII0 3aBUCHUT
OT

1.2. ¢dazHoro HampsbkeHus U, aKTUBHOTO CONPOTHBJICHUS
m3ossauu Ry; 1 emxkoct C a3bl OTHOCUTENIBHO 3eMJIU. AKTUBHBIM TOK YTEUKH
uepes msomsnuio IR=U/Ry 3, TOK yTeuku yepe3 eMkocTh C 3aBUCHT OT 4acToThl f

HaIpsDKEHHS ce
TH: [c=U/Xc =UwC, rne @=2nf — kxpyrosas gactora HanmpsoKeHUsI CETH.
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Ha BexTopHo#i amarpamme Tok Ir mo (aze coBmagaer ¢ Hampsokenuem U
cetn,a ToK lc — omepexaer Hanpspkenue Ha 90° (puc. 1). [loaTromMy MONHBIH TOK

I =\I;+I} =1,

¢a3bl HA 3eMITIO

Pucynox 1
B HOpManbHOM peXuMe CONPOTUBIECHUE H3OJSLUUU NPOBOJOBZ MHOIO
OoJIbllIe COMPOTUBIICHUSI Teja 4YeloBeka Rh, KOTOpoe NMpUMEM paBHBIM HYIIIO.
Toraa npu KacaHuu 4eTOBEKOM, HarpuMep, (a3bl A, TOTEHIIMANT 3TOH (a3bICTaHeT
pPaBHBIM MOTEHIMATY 3€MJIH, T.€. HYJIO, a noTeHuuasnsl ¢pa3z B unu C Bo3pactyT 10
BEKTOPHOI cyMMbI HarpsikeHud ¢a3bl A u B wim C. CkazaHHOE NOSICHSETCS pHUC.
2a, tne U4, Up, Uc — ucxomnsie Hanpsbkenus ¢az A, B, C; @ui, ¢B1, oc1 —

noteHumainsl pa3 A, B, C npu 3amblkaHnu IpoBoJia A Ha 3€MITIO.
- A

Ua Ia

Ue Us L Is

@5

P L, Ia

Ly

Puc. 2
N3 reomerpuueckux noctpoenuit puc. 26 (lgr u ley — Toxu ¢az B u C npu
3aMbIKaHUU NIpoBoAa A Ha 3eminto; |47 — cymmapHhslii Tok a3 B u C, T.e. Tok assl
A Ha 3emit0) BUIHO, 4TO 0Tpe30K Nla; B 3 pasza Oonbiie otpe3koB NUc=NUg,
MPOTOPIIMOHAIILHBIX TOKaM YTEYKH Ha 3€MJII0 B HOpMaJIbHOM pexkume lc u |, T.€.
TOK Uepe3 ueaoBeKa
Ih =3U/Z =3ly3.

[TockonbKky peanbHO COTNPOTHBICHHWE Tella 4YelOBeKa HEHYJIEBOE,
noteHan gazpl A OyAeT OTIWYAThCS OT HYJIs, B pe3yJibTaTe 4ero TOK uepes

YesoBeka OyzeT onuchiBaThest ypaBuenueM Il =U(Z/3=Rp).

[Tycts B cetu IT 380/220B compotuBnenune uzomsiinuu Rus=30 kOwm, a
€MKOCTh (ha3HBIX MPOBOJIOB OTHOCHUTENIBHO 3eMiau C=0,1 Mk®. OnpeaeauTs TOK
MPSIMOro NPUKOCHOBEHUS TpU Rh=1 kOm.
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- - TT- T TTTT T T T T TTTTT T TT S = T —Tn - == ==

Peueniie. L‘u\THBHBm TOK YTE€UKH Ha 3EMITIO
I, =U/R, =220/30=7.333u4.
EMKOCTHOII TOK VT€UKH Ha 3eMIII0
I, =Ue&C=220-314-107 =6.91u4.
[ToTHEI TOK YTEUKH Ha 3eMII0

L=\ +1} =/53.77" +47.72° =10m4

[TormHOE COTIPOTHBIICHHE YTEUKH YepPe3 H30IAIHEO IPOBOIA
Z=U/1I.=220/10=22x0m.
Toxk uepes Tem0 UeTOBEKa IPH IPAMOM IIPHKOCHOBEHHH
—U(Z/3+R,)=220/(7.333+1) = 26.4m4.

HamnpsixeHne KOCBEHHOT0 IIPUKOCHOBEHUS B aBapuiiHou cetu I'T
KocBeHHOE TPUKOCHOBEHUE UMEET MECTO IPU KACaHMM YEJIOBEKOM KOpIyca

ANEKTPOOOOPYIOBaHUS €  TOBPSXKACHHOM — m3oisiuen.  ITockoabky
KOpPITyC  3a3€MJICH, MPHYEM COMPOTUBJICHUE 3a3€MJICHHS MHOIO MEHBbIIIE
CONPOTHUBJICHUSI  M3OISIIIUM  HEMOBPEXKIEHHBIX  (a3HBIX  MIPOBOJOB U
COIPOTHUBJICHUA TeJla ‘ECJ'IOBCK&, TO MOTEHIMAI Kopiyca OyAeT OJM30K K HYJIIO.
Tak, B pacCMOTPEHHOM BbILIE MTpUMeEpE pH KOpoTKoM 3aMmbikanuu (K3) dassr A
Ha Kopmyc TOK |l coctaBuT 30 MA (YTpO€HHOE 3HAUY€HHE TOKa YTEUKH B
HCTIpaBHOM cocTosiHuM). Ecnu compotuBiieHne 3a3emieHus obopyaoBanus R;,
Hanpumep, 100 Om, TO HampsbKeHHEe KOCBEHHOTO mpukocHOBeHUs Upp,=Rj3

*1x3=100* 0,03=3B.Hamnpsokenue npsmMoro MpUKOCHOBEHUS B aBapUMHOW CETH

IT Ilockonbky mnpu 3aMbIKaHMM OJHOM M3 (a3 Ha 3eMII0 MOTEHLUAIBI
OCTalbHBIX (a3 BO3pacTaroT B 3 pa3 (puc. 2a), TO HpSIMOE KacaHWe K HUM
BECbMa

OMACHO, IIOCKOJIBKY K 4YEJOBEKy B OTOM Cly4a€ NPHUKIAJbIBACTCA
npaktudecku JnuHenHoe HanpsbkeHue 380 B. HesnauumrtensHoe CcHubkeHwue
HaIpsDKEHUS 32 CYET MaJCHUS HANpsDKEHHS Ha COINPOTHBIICHUM 3a3€MIICHHMS
OPAKTUYECKH HE OKa3bIBACT BIMSHUS HA TKECTh MOPAKEHUS DIEKTPUUYECKUM
TOKOM.

HanpsixeHue npsMoro npuKOCHOBEHHUS B UCTIpaBHOU Tpexdasznou cetn TT

ITpu ipssMoM pUKOCHOBEHUHM B ceTH T'T TOK uepes Teno YeaoBeKa
lh =U(Rnh +R0),
rae R, — conpoTuBieHre 3a3eMIIeHHsI MCTOYHUKA TOKA.

{IRUR

HR
Hanpsixenne nmpukoCHOBEHUS R, + &,

[Tockonbky Rh>>Ro, HanpsikeHrne NMpUKOCHOBEHHUSI MPAKTUYECKU PaBHO
(dhaz-HOMY HANIPSIKEHUIO CETH.

1.3. HamnpsbxkeHnue npukocHOBEHU B aBapuiiHol Tpexdaznou cetn TT

ITpu 3amMbIkaHuy (as3bl HA 3€MIIIO IPOTEKAET TOK 3a3€MIICHHS
3 =U(R3+RQ)
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[Ipu 5TOM HampspKeHHE NPUKOCHOBEHUS K MOBPEXJIECHHOW (haze paBHO
U,=I-R =U L
HOTEHIMAITy TIOBPEXKIEHHOU (pa3bl B+ By
Eciu Ro=0, To HanpskeHne KOCBEHHOTO IMPUKOCHOBEHUS PaBHO (ha3HOMY
HanpspkeHuto cetd. Ecnn xe Ro=o0, To nMeeM paccMoTpeHHyoBbIIIE CeTh T,
HanpsbkeHue npsMoro NpUKOCHOBEHHUSI K HEMOBPEKICHHOW (asze Takke
3aBHCHUT OT CONPOTHBIIEHUS Ro 3a3emiieHus uctounuka nuranus. Eciu Ro=0, To
HanpsHKEHUE NPUKOCHOBEHUS paBHO (pasHOMY. OJIHAKO IO MeEpe YBEINYEHMs
otHomeHUsI Ro/R; HampspkeHHe NpSMOro NPHKOCHOBEHHS PACTET, JOCTHTas
nuHeHoro 3HaueHus npu R;=0. [Ipu KOHEUHBIX 3HAYEHHSIX COMPOTUBICHUN Ro
uR, HanpspKEeHUE MPSMOTo MPUKOCHOBEHUSI MOXKHO PacCYUTATh MO PopMyJie

-

Uy = J(O.S +IR) +0.75U",

KOTOpasi BBIBOJUTCS M3 MOCTPOCHUIN pHUC. 2a MIPU PACIIOIOKCHUH TOUKH
@a1 Mexay Ua i N.

1.4, HampsoxeHue npsiMoro npukocHoBeHus B cetu TN

[Ipu npsmMoM NpUKOCHOBEHUH K JIBYM (a3zam B cet TN, Kak U BO BCeX
OCTaJIbHBIX, YEJIOBEK OKAa3bIBAETCA MOJI JECHCTBUEM JIMHEWHOTO HarpsikeHus 380
B. Ilpu ogHoda3zHOM NTPUKOCHOBEHUHU (YEIOBEK TOJ JehcTBUEM (Ha3HOTO
HanpspkeHust 220 B) Hamuwume 3azemiieHUs  AJIEKTPOOOOPYIOBaHUS  HE
CKa3bIBAETCS HA TAKECTU MOPAKECHUS TOKOM.

1.5. ABapuiinblii pexxum cetu TN

HaubGonee BepoATHBIM aBapuilHbIM pexuMoM cetu TN  sBigercs
3aMbIKaHue (a3HOro MPOBOJA HA 3aHYJIEHHBINH KOPITyC JIEKTpooOopynoBaHus. B

3TOM CITydae TOK KOPOTKOro 3ambikanus lkz =U / R0,

rae Rp-o — conpoTunenue nenu (paza-HoJb HICTOYHUKA TOKA.

CornacHo TpeboBanuto IlpaBun ycTpoiicTBa 3JEKTPOYCTaHOBOK, B
IPYHIOBBIX CETAX MPOBOAMMOCTh HYJIEBOI'O 3aIIMTHOIO IMPOBOJHHUKA JIOJIKHA
paBHATBCSA mpoBogumoctu (asHoro. Ilpu s3toM Ry paBHO ylnBOeHHOMY
3HAYEHHUIO CONMPOTUBIIECHUS 3alIUTHOTO MPOBOAHMKA, a moTeHuuan B Mmecte K3

@,=I,-R,=U-R/2R=U/2.

Takum 00pa3oM, HanpsHKEHNE KOCBEHHOTO PUKOCHOBEHUS HE MPEBBILIACT
MOJIOBUHBI ()a3HOTO, €CIIM CONPOTHBIICHHE HYJIEBOTO 3aIIMTHOTO MPOBOAHHUKA HE
NpPEBBIIIAET  CONMPOTHUBIIEHUE  JMHEHHoro. Hamuume  nomoiaHUTETHHOTO
3a3eMJIEHUs1 00OPYIOBaHUS CIIOCOOHO JIMIIb HE3HAUUTENBHO CHU3UTH MOTEHIUAI
mecta K3 3a cuer mpoBogumMocTy 3eMiH, T.€. MPOTEKAaHUsI YACTH TOKa MO LENHU
3a3€MJIUTEINb JJIEKTPOOOOPYI0BAHUS — 3€MJISL — 3a3€MIIUTENb UCTOYHUKA.

IIpakTnueckas padora Ne6

PACYET COIIPOTUBJIEHHMSA 3A3EMJIEHUA

Heﬂb: Hay4YUTBLCA PACCUUTBIBATL COIMMPOTHUBICHUC 3a3CMIIUTCIIA .
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Suanus u VYMeHus. 3HaThb MOPAAO0OK pacdyeTa COIIPOTHUBIICHUS 3a3€MIIMTCIIA U
YMCTD PAaCCUYUTHIBATL COIIPOTHBIICHHUC

AKmya]leOCWIb memul. IMOJIYUYCHHBIC 3HaHUA HGO6XOI[I/IMI>I JJIs1
IMPOBCACHUAPACUCTOB IIPU oOecrneyeHU N 3JI€KTpO6€3OHaCHOCTI/I

TEOPETUYECKAA YACTb
Conportunenue R; eAMHUYHBIX 3a3eMIIMTENIEH ONPEAEIAIOT MO
dbopmynam:
y T2\ 4

1. [[TapoBoii B 3emite

2. ITonyIapoBblii y oBepxHOCTH 3eMmn o = P/
R, = f—)lnjr—;r

3. BeprukanpHas TpyOa 10 MOBEpXHOCTH 3emin 2@ d

4. BeprukanbHas T}Ry6a Ha TiayouHe t (mo cepeauHbl TpyOBI)

r-L| 12—‘r+0.5h14’—”} )
24\ d 41

L]

= » 21
. TopusoHTansHAad TPYOa HA MOBEPXHOCTH 3EMIH R, =f—1n—.

~ ~ ? -
6. 'opu3oHTaTEHAA TPYOa HA ITyOHHE [ R, = 2‘; hl%.
7. Kpyriad miacTiHHa Ha IOBEPXHOCTH 3€MIH R, =p/2D.
8. IlmacTtHHa ¢-b. IocTaBIeHHAA B 3eMIIe Ha pedpo R, =0.25ab.
9.I'opuz0HTATBEHAL [I0II0CA R, :%m%.

B stux ¢popmymnax:

P — YACIBHOE CONPOTUBIIEHUE TPYHTA,

| — nmHA CTEPIKHS WITH TTOJIOCHI;

d — qmameTp ayIeKTpoa;

t — rmyOrHa OT MOBEPXHOCTH 3€MJIM JI0 CEPEANHBI DJIEKTPOAA;

D — nnameTp mmacTuHbI WiH (TI0Ty )cdepsl,

b — mMpuHa TOPU30HTATIBLHOM MTOJIOCHI.

Omnpenenenve MOTEHNIMana 3eMIM BOMM3M 3azemiutens lloTeHiman
3a3eMJIMTENS] U COMPUKACAIOIIETOCSd C HUM CJIOS 3€MJIM PaBEH NMPOU3BEIACHHIO
TOKa 3a3eMJIUTENII Ha €ro COMpOTHBIEHHE pacTekaHuio Toka ¢p=LR,. Ilo mepe
yaaJeHus] OT 3a3eMJIMTENs MOTEHIMAT 3eMJIM CHIDKAETCS BCJICACTBUE TMACHUS
HamNpsDKEHUST B 3eMJIe MPU MPOTEKaHUH TOKa 3a3emiuTens. [loTeHmman 3eMiau @,
IpU MPOTEKaHNUHU B Hel Toka |; paBeH majeHuIo HaMpsHKEHUS B 3eMJIe CHApY KU OT
HKBHUITOTEHIMAILHON MTOBEPXHOCTH, Ha KOTOPOU PACIONIO’KEHA TOYKA M3MEPEHUS
noteHimana. Ha paccTOsSHUAX OT  3a3eMJIMTENS, MPEBBIMAIONUX  €ro
HauOOJBIUN pa3Mep, YKBUIOTECHIIMATBLHBIE TTOBEPXHOCTH 00pa3yIoT mnoiychepsl,
MO3TOMY JJIs ONpeAeNCHUs] MOTEHIaIa 3eMJIM MOKHO TMOJIb30BaThCs (HOPMYIIOit
g noimycdepuueckoro 3azemnutens. Tak, ecau p=100 Omem u TOK I=10A
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BEPTHKAIBHOTO 3a3emiutens |1=3M, TO MOTEHIMal Ha MOBEPXHOCTH 3€MIIM Ha
paccTosiHUU =5M OT 3a3eMJIuTeNs OyaeT
@=pl/m=100-10/3.14-5)=63.75.
B T0 e Bpems conpoTusneHue 3azeminrens nuamerpom 0,03m
e 4 100, 4-3

R=—Ih—=——h——=9540n.
2d 4 628 003

a ero moteHmuayy ¥ ~10-93.4=9345.

[Tycts nHanpsbxkenne U mpuiokeHo Mexay ABYMs MoychepudecKuMu
3azemiuTessiMu ¢ auamerpamu Diu D2, ynensHoe conmpoTuBiieHHE TpyHTaA p.
Tornma conpoTUBICHNE pacTeKaHUIO ToKa TepBoro 3azemiurens Ry = p/aDy, a
BTOporo — Ry = p/aD,. Ecau paccrosiHrue MexIy 3a3eMIIMTEIISIMU Ha
HECKOJIBKO TOPSAKOBIPEBBIIIAET UX TUAMETPBI, TOK 3236 MIIMTENEH

13=U/(R1 +R2).
[Ipu 3TOM MOTEHIMAIBI 3JEKTPOJOB OOPaTHO MPOMOPIMOHATIBHBI UX

. R . o D,
—U——1=U U
“A="R+x, EDlﬁ‘/L+L1| D,+D,
7\D; D)
@, = Ui
I[I/IaMe’I;PaM )41 Hg)OTI/IBOHOHO)KHBI I10 3Ha1r<[y: D, +D,
LIYCTh PacCTOSHHE MEXKIY LEHTPaMH ITOTYC(EP PaBHO Zd, TOrJa MOTEHITHAT

B CpeIHel TOUKe MKV 3a3eMIHTEMH OT IPOTEKAHNA TOKA 3MeKTpoa 1
P =150/ 72,

a OT IIPOTEKAHUA TOKa 3IeKTpoaa 2 ¢, =—I,p/ mx.

[loreHuman — ckKaldgpHasd BEIHYHHA, IO3TOMY Pe3VIBTHPYIOLIEE 3HAUCHHE
[IOTCHIIHATA B CPeIHEH TOUKE MEKIY 3a3eMIHTEIMH

Pp =@ + @y =L;p/ma —I;p/mx =0

HE 3aBHCHT OT HX Pa3MepoB, T.€. CONMPOTHBICHHH PACTEKAaHHK TOKA. JTO Bak-
HOE TI0JIOJKEeHHE TIO3BOIAST HA NPAKTHKE OOHAPYKHBATHE TOUKY C HYIEBBIM IIO-
TEHIIHAIOM. He VIALLICE OT 3a3eMIHTeIeH Ha 0eCKOHEUHOCTE.

[Ipu yMEHBIIICHUU PACCTOSAHUS 2a MEXKAY 3a3€MIIUTEIISIMUA KaXbIi U3 HUX
OKa)XXCTCA B 30HC paCTCKaHUS TOKa BTOPOTO 3a3C€MIIUTCIIA. Hrorom nToro cra”er
YBEIIMUCHHUE TOKA KaXKJOT0 3a3eMJIUTENIS, MOCKOJbKY OH OyJeT MpOTeKaTh MOJ
JNEUCTBUEM PA3HOCTHU MOTEHIMAJIOB JAHHOTO 3a3€MJIMTENS U MOTEHIHAIA 3€MJIH,

CO31aBacMOro TOKOM BTOPOI'O 3a3CMIINTCIIA.

IIpamep 2. HanpsxeHHne U=10B MPHIOKEHO MEXIY IABYMA IOTyc(epHue-
CKHMH 3a3eMIHTSIAMH C PacCTOSHHEM MEXKIY HEeHTpaMH 2a4=2M H THAMETPaMH
D,=D,=1u, VISIBHOE¢ CONPOTHBICHHE TpyHTa p=62.8 OwmeM. Halitu
3NMEKTPHUECKHE ITapaMeTPEI 3a3eMIHTENEeH.

Pewerue. COIPOTHBIICHUE 3a3eMIHTENEH R, = p/ 7D =200m
Tox 3a3emmmTeneii 6e3 yueTa B3aHMHOIO BIMAHHA I, =U /(2R )=0.254.
IloTeHIHAN. CO3TABACMEIN BO3IE KAKIOIO 3a3eMIHTEII TOKOM BTOPOrO
3a3eMIHTENA. Ap=(1,)/(2mx)=0.25-62.8/(2-3.14-1)=2.5B.
@aKTHYECKHIT TOK 3a3eMIATeIeH I, =(U +2A@)/(2R,)=15/40=03754.
@DaKTHYECKOE COIPOTHBIEHHE KAKIO0TO 3a3eMIHTENA
R, =0.5U/I=1330m

ConpoTuBIEHUE TPYIIIOBOIO 3a3€MJIUTEIS
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I'pynmoBoit  3azemuiutenib (I'3) COCTOMT M3 HECKONBKHX 3JEKTPOJIOB,
BKJIIOYEHHBIX MapajlieNbHO, T.€. HAXOMSAIIMXCS MOJ OJHUM mHoTeHIuaaoM. Eciu
COIIPOTHBIJICHUE PACTEKAHUIO TOKAa OJUHOYHOTO 3JekTpona R, a paccrosHue
MEXIy HHUMH MHOTO OoOJbllle WX HauOONbIIET0 pa3Mepa, TO CyMMapHOE
conpotusnenue '3, cocrosimero u3 N 3J1eKTPOAOB, OyneT B N pa3 MEHbIIE, T.C.
R=R/n.

Ho ecnm xaxnaplid smektpoa I3 HaxonuTcs B 30HE pacTEKaHHs TOKa
COCETHUX DJIEKTPOJIOB, TO €ro 3(PQPEeKTUBHOCTb CHIKAETCS, TMOCKOJIBbKY TOK
JAHHOTO 3JIEKTPOAA OMpEesieTCs HE MOJHBIM NoTeHuanoM ['3, a pa3HOCTbHIO
noteHuuanoB ['3 u 3emMnu B MecTe HaxoXAeHHs 3eKTpoaa. CTeneHb CHUKEHUS
s dekTuBHOCTH d3IeKTpoaoB ['3 ompenensercs pacCTOSHUEM MEXIy HUMH,
B3aMMHBIM PACTOJOKEHHEM ¢ KOJIWYECTBOM. 3HaueHUs Kod(p(UIMEHTOB
UCIIOJb30BAaHUSI BEPTUKAJIBHBIX AJIEKTPOJOB TPYHIOBOIO  3a3eMJIUTENS B
3aBHCHUMOCTH OT PACCTOSIHUSL X MEXIy 3JIEKTpOJaMH, MpHBeneHbl B Tala. 1,
TOPU30HTAJIBHBIX — B TA0II. 2.

Tab6ana 1
Koaddunment 3 ek TMBHOCTH BEPTUKAIBHBIX DJIEKTPOJIOB

Yuciio 351eKTpo10B
/1 2 | 4 | 6 | 10 | 20 | 40 | 60 | 100
Pa3menienue 351eKTpoa0B B psijl
1 0,85 0,73 0,65 0,59 0,48 - - -
2 0,91 0,83 0,77 0,74 0,67 - - -
3 0,94 0,89 0,85 0,81 0,76 - - -
Pa3mMenienune 351eKTpo10B 10 KOHTYPY
1 - 0,69 0,61 0,56 0,47 0,41 0,39 0,36
2 - 0,78 0,73 0,66 0,63 0,58 0,55 0,52
- 0, 0, 0, 0, 0, 0, 0,
85 80 76 71 66 64 62
Tabmnia 2
Koadunment 3 pekTMBHOCTH COEAMHUTENBHBIX IMOJIOC
Huco 31eKTpo10B
2 2 4 | 6 | 10 [ 20 | 40 | 60 [ 100
Pa3mernenue 31ekTpo0B B psl
1 0,850,77 0,72 0,62 0,42 - - -
2 0,940,84 0,80 0,75 0,56 - - -
3 0,960,92 0,88 0,82 0,68 - - -
Pa3menienue 351eKTpoI0B 110 KOHTYPY
1 - 0,45 0,40 0,34 0,27 0,22 0,2 0,19
2 - 0,59 0,48 0,40 0,32/ 0,29 0,27 0,23
3 - 0,70 0,64 0,56 0,45 0,39 0,36 0,33
Ipumep 3. BeprukanbHbie crepxkuHu auuHON | = 5M auamerpom 0=2cMm
COCMHEHbI TIepEeMbIYKaMM U3 TaKUX K€ TMPYTKOB. PaccrosHue MexIy

CTEPKHSIMHB PALY SM, PACCTOSIHUE OT MOBEPXHOCTH 3€MJIU 10 CTepxkHEN 10=0,7M.
VY aenvHoe conportunenue 3eman p=100 Omem. Ilycts Tpebyetcs paccuutats '3
C COMIPOTUBJICHUEM pacTekaHus TOKy He Ooiniee 4 Om.
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Peuenue. CDI’[pDTIIB.—IEHHe OOHHOYHOI'O BEPTHKAIILHOTO 3NICKTPOIA
&= zﬂ:‘{h%mjm :i ii - 2-;235{]1101_32 w03 jii:
DpIIEHIH])DBDIIHOe KOITHYCCTBO BEPTHKATBHEIX CT&])H{Heﬁ
n=R,/R_=23.4/4=06wm.
COIpOTHBIEHHE OJHOH TOPH30HTATLHOH IMEPEMBIUKH 0€3 y4eTa BepTHKAIb-

HBIX CTEP/KHEMH

=23 40m.

Pl 10
*2a dr. 2-314.5
COIPOTHBICHHE INECTH BEPTHKAIBHBIX CTEP/KHEH NpH KO3()(HIHEHTE HC-
nonab3oBanudg k,—0.65

1n[25/(0.02-0.7)] = 23 8460,

R =R,(n-k.)=234/(6-0.65)=60m

ConpoTHBIIEHHE MATH TOPH30HTATBHBIX IIEPEMBIUEK IpH .= (0,72
R, =K (n-k )=23846/(3-0.72)=6.620m
ComnpoTHBICHHE IPYIIIOBOTO 3a3eMIHTELT

r o RRoy 6662
“ R, +R, 6-6.62

=3.150M

4TO YIOBIETBOPACT YCIOBIAM 3a1a4H.
HanpsikeHre NpUuKOCHOBEHUS C yYE€TOM IMOTEHIMaja 3eMIIA

Ilpumep 4. CBETWIBHUK HApy’XKHOTO OCBEIICHUS 3aKpEIUIEH Ha
METaJJIi4e- CKOM Orope, HIKHASA YacTh KOTOPOM BBIMIOJIHEHA W3 TPYObI
auametpoM Om= 0,15M, 3armyOneHa B 3emumro Ha |=IM 1o meHTpy OETOHHOTO
nunuHApa quamet- pom 0,45M. Y nensHoe compoTuBieHue 6eToHa p=50 Omem,
semuin p;=150 Owmem. Cerp TN-C, 3aHyneHue OMOpbl OTCYyTCTByeT. I[lpu
MOBPEKACHUM W30Js- MM CBETWJIBHHMKA OIOpa OKa3ajach IO HAMPSKCHHEM
U~220B. Omnpenenutp HaNpsiKEeHUE MPUKOCHOBEHUSI K ONOpPE MPH PACCTOSIHUU
MeXxay Hed u Horamu uenoBeka 0,4M mpu HaJIWYUM U OTCYTCTBUU OETOHHOTO
KpEIUICHHUS OIOPHI.

Pewenue. CompoTuBieHne pacTeKaHWIO TOKa CJIOS OETOHA TOJIIMHON
(0,45- 0,15)/2=0,15m

z ) 2 s A
R =25 e #—=i|h1l—h1l_|=ﬁ.?5t’.-'.u.
2d dy 2d d, 628\ 0]l5 0.45 |

CONpPOTUBIIEHHE PACTEKAHUIO TOKA 3¢MIH |

ar 150 4
= o TS —s5220m
2 d, 628 043

[TomHOE CONPOTHUBIIEHNE PACTEKAHUIO TOKA
R> =Rg + R3 =8.75+52.2 =60.950Mm
[IpeneOperasi  CONPOTUBICHUEM  3a3eMJICHHUS  HUCTOYHUKA  TUTaHUS,

onpeeIuM
l.; Ha 3eMITIO:
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I, =220/60.95=3.614
[lanenue HanpsiskeHus B ciioe OeToHA
AU, =R, -1 =875-3.61=31.59B.

[ToTenuman 3emnu Ha paccrosuuu ¥ = 0 475M OT LIeHTpa OMOPEI

4l 150 a
@ =1, -R=1_-Lr.jn——361——1

. n - =2528.
2d 2 628 6.28-0475

Hanpsixenue npukocHoBenus U, =U_—@, =220-25.2=194.88. Ilpu
OTCYTCTBHH OETOHHOTO CJI0s CONPOTHBIIEHHE 3a3eMJIEHUS OTIOPhI

p, . 4 150 4
= eI -8748.
24 d, 628 0.5

K,
Toxk KOPOTKOI'0 3aMblKaAHHA Ha 3EMIKD [ =220/874=25174

[loTenuman 3emiu

Ha paccrosHun 0. 475M OT LeHTpa OMopEI
clm X sy 2 _y7sss.
2d 2w 628 6.28-0.475

Hanps:xenue npukocHoBeHusA U/, =220-17.58 =202.428 .

1.12. HanmeeHHe IMPUKOCHOBCHUA C YUYCTOM COIIPOTHUBIICHUA OCHOBAHUA

B npuBeneHHOM Bhlllle NMpUMEPE HaIpsDKeHHe npukocHoBeHus 202,42 B
IIPU- KIJIAJBIBACTCS MEXAY PYKOM YeNOoBeKa U 3eMiel. TOok mpoTeKaeT Kak yepes
TEJO0 4YeJIOBEKa, TaK W Yepe3 OCHOBAaHUE, HA KOTOPOM CTOUT 4elIoBEeK (0OYyBb).
Ecnu npunsTe conporuBienue Tena yenoBeka Rn =1 kOM, a ocHoBaHUS Roen = 5
kOM, TOr/1a TOK Yepe3 TEJI0 YET0BEKA

Ilh =Unp /(Rh + Rocn ) =202.42/(1+5) = 33.73mA.

DakTUYECKOE 3HAYCHUE HAPSKEHNSI IPUKOCHOBEHUS

Unp.gpaxm = Ih *Rph =1*33.73 = 33.73B.
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