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COJAEPKAHHUE

No
IT/T1
Beenenne

1 Iems u 3agaun H3y4YeHHS JHCI{HIUTHHEL

2 OGopyaoBaHHE H MaTEPHAIIE

3 HammeHoOBaHHe ITPaKTHYECKHX padoT

4 CopepKaHHe IIPaKTHYECKHX padoT
4.1 Ilpaxktnueckas padora Nel. ObecrieueHne pabOTHHKOB CPeACTBAMI
HHIMBHIYaIbHOH 3aII[HTH
4.2 IIpaktnueckas padora Ne2 BrIOOp cpeICTB KOIUIEKTHBHOH 3aII[HTEI
4.3 IIpaktnueckas pabora Ne3 MeTOombl H cpeicTBa 00eCcIieueHH S
3JIEKTPOOE30ITACHOCTH
4.4 llpaxtnueckas padora Ned CpeamcTra 3all[HMTEI OT CTaTHUYECKOTO EKTPHUECTBA
4.5 Ilpaktnueckasa padora Ned> BreIYHCIIeHIE HATIPSKEHHS IIPHKOCHOBEHHS H IIIATOBOI'O
HaIIpsDKEeHIS
4.6 IIpaktnueckasa padora Ne6 Pacuer 3alllHTHOIO 3a3eMIEHHS
5.1 llepeyeHs OCHOBHOH H JOIOJHHTEIbHOH JINTEPATYPRI, HEOOXOMMOH IS
OCBOEHHS JUCIIUTUTHHEI
5.2 IlepeyeHp YUeOHO-METOMHYECKOrO O0ECIIEUEHHS CaMOCTOSTEIIFHOH PadOoTEI
OOYYArOIIXC 10 JUCIHITIIIHE
5.3 IlepeyeHs pecypcoB HH( OPMAIHOHHO-TEIEKOMMYHHKAITHOHHOH ceTH MHTepHeT,
HEOOXOMHMBIX JISI OCBOSHHS JHCI[HIUTHHEI

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO
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[lembr0 H3YUeHHSA [QCIHIUIMHBI fABIAETCA IIOATOTOBKA CTYAEHTOB K ITPOH3BOJICTBEHHOIT
NeATeILHOCTH B cdepe IepefJaul H paclpejlelleHHd 3IeKTPHYeCKOH 3SHEPTHH,  OOCITYKHBAHUA,
ITHArHOCTHKH H MOHHTOPHHTA 3IeKTPOIHEePTreTHYeCKOro o0OpYyIOBaHHA B COOTBETCTBHH C IIpohHIEM
IOJITOTOBKH C COONMIONIEHHAMH TpeOOBaHMI 3allUTHl OKpYKaroIedl cpefbl, obeclieyeHHS 3A0POBbA
IepcoHana H 0e30IIacHOCTH IIPOH3BOCTRA.

3agayamMH H3YUeHHA THCIHIUTIHEL SRS TCA:

— OCBOEHHE JTHCIIHIUIHHEL HA YPOBHE, ITO3BOILAIOIIEM OPHEHTHPOBATHCA B CPeCTBAX 3allHTEL OT
MopakeHHd SIeKTPHYeCKHM TOKOM IIPH BBOIOMHEHHH pPadoT 10 OOCIHYyAHBAHHIO, SKCIDIYaTallHH
31eKTPOYCTAHOBOK 3HEPr OCHCTEM,

— 3HAaTh OCHOBHBIE PeKHMBI PabOTHL 3TeKTPOYCTAHOBOK H CBSI3aHHBIE C HHMH OIACHOCTH I
IlePCOHAIA,

— HMeTh HABBIKH IPAKTHUYECKOTO pacuyeTa CPeJICTB 3alllITHl OT 3IMeKTPOIOpaKeHIA, 00IacTh HX
IIPAKTHYECKOTO ITPHMeHEHILA,

— TIpHEMBEI OCBOOOKJEHHA IIOCTPAJABIET0 OT TOKOBEIYTIMHMX uYacTell H OKa3aHHSI IIepPBOIT

ITOMOIITH.
B yueOHOH MHCIPOUINHE «OJIeKTpoOe30IacHOCThY pacCMaTPHBAKOTCA BOIPOCH Oe30IIacHOro
B3aHMOJIEIICTBHA UYellOBeKa C JMeKTPHUeCTBOM H 3IeKTPOMATHHTHBIMH TIOTSAMH ITPOMBIIINIEHHOI

yacTOThl. M3yueHHe CTyJleHTaMH THCIHIUIHHBI IT03BONAeT CpopMHpoBaTh Y OYAYIIHX CIIEI[HAHCTOB
CIleIHalbHEIe 3HAHHA B OOJTACTH 31eKTpPoOe30MacHOCTH. Peamm3aliHd Ha IIPakTHKe 3THX 3HAHHII
o0eCIIeYnT coXpaHeHHe PadoTOCIIOCOOHOCTH, 3JOPOBhA H KH3HH UeJIOBEKA.

2. Obopyoosarue u mamepuainl

ATImaparHele CpPeACTRa: IIePEHOCHON HOYTOVK, ITPOEKTOP, HHTEPaKTHBHAS JTOCKA.

YuebHast ayaIuTOPHS I IIPOBEACHHS YUeOHBIX 3aHATHI, OCHAIlleHa 00OpYyIOBaHIEM H
TEXHHYECKHMH CPEACTBAMH O00yYeHH.

J[1s cTyIeHTOB 3a04HOH (POpMBI 00yUeHHS ITPeyCMOTPEHBI CIEIYIONHE ITPaKTHYeCKHE
paborsl: [IpakTiueckas padora Ne6 Pacuer 3ammrHoro 3aseMiIeHHSI H lIpaktiieckasa pabdora Ne
3. MeToasl H cpecTBa 00ecIIeUeHH I AIEKTPOOe30ITaCHOCTH

3 Haumernosarnue npakmuueckux pabom

Ne
TeMpl M3 Hux
HanmeHoBaHHE TEM JTUCIIMILIMHBIL, HX KPaTKOe O0reM
ITHCITH IPAKTHYECKAS
COJIepKaHIe JaCOB
TUINH ITOATOTOBKA, YaCOB
bl
7 IIpakTiyeckas padora Ne 1. 1,5
O6ecrieueHe pabOTHHKOB CPeICTBaMH
HHIUBHYaIbHOH 3aIl[HUThI
7 IIpakTHueckas pabora Ne 2. 1.5
BEIOOD CcpeiCTB KOIUIEKTHBHOH 3aII[HTEI
6 IIpakTHueckasa pabora Ne 3. 1.5
MeToBI 1 cpeAcTBa OOECIIEUEHH S
3IeKTPOoOe30IMaCHOCTH
8 IIpakTiyeckas padora Ne 4. 1.5
CpeJicTBa 3aIUThl OT CTATHYECKOT0 3IEKTPHYECTBA
3 [IpaktHueckas pabora Ne 5. 1,5
OnpeaeneHne HaOpsKEeHI IIPUKOCHOBEHUS I
IarOBOI'0 HAIIPSXKEHILA
5 IIpakTiyeckas padora Neb 1,5
AOKYMEHT NOANMNCAH
Pa cysEallifHOH oD 3aBeMIICH IS
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IIpakmuueckasn paboma No 1
ObecneuerHue pabomHuKo8 cpedcmeamu UHOUBU OV AIbHOU 3AU{UMbL

OcHoesbl meopuu.

OcHOBHbI€E MOHATHS:
Cpeocmea unousuoyanvHoi 3auiumel (CH3) pabomarwuiux — cpeiCcTBa
IHAUBH/Y aJIbHOTO HCIIONIB30BaHNIS AT IPEeoXpaHeHnd paboTaroIero ot

IENCTBIL ONAaCHEIX U BPEAHEBIX IIPOU3BOICTBEHHBIX (DAKTOPOB.
CpeactBa naauBuayanbHon 3amutel (I'OCT 12.4.011-89) B

3aBHCHUMOCTH OT Ha3HAYE€HUS IOAPa3IeJIsIFOT Ha KJIaCCHL:
e KOCTIOMEI M30JINPYIOIIUE,
® CpEACTBA 3allUThHl OPTaHOB JBIXAaHILT,
e OJlexJa 3alllUTHas clelalIbHaslg,
® CpEACTBA 3alUTHI HOT,
® KOCTHOMEI H30JIHPYIOIIUE;
® CpEACTBA 3alUThHl OPTaHOB JBIXaHILT,
e OJlexJia 3alllUTHAas clelalIbHad,
® CpEACTBA 3alUTHI HOT,
® CpEACTBa 3alUTHI PYK;
® CpEACTBa 3al[UTHI TOJIOREL;
® CpEACTBA 3alUTHI JINIIA;
® CpEACTBA 3alUTHI I'7Ia3;
® CpEACTBA 3allUTHI OpraHa cJyXa,
® CpEACTBA 3alUTHI OT NaJ€HU C BEICOTHL U APYTHE IIPeAOXpPaHUTEIbLHEIE
CpeJCTRa;
® CpEACTBa JEPMAaTOJIOTHYECKOI 3aIlUThI;
® CpEACTBA 3alUThl KOMILIEKCHEIE.

CpeacTBRa MHANBUAYAJILHOM 3alUTHI CIIEAY €T IPUMEHSITE B TeX CJIydasix, Korja
O€30I1aCHOCThL pabOT HE MOXKET OBITh oOecIeueHa KOHCTPYKIIIell 00opy JOBaHUS,
OpraHM3alell MPOM3BOACTBEHHBIX IPOIECCOB, apXUTEKTY pHO-IIAHIP OBOUHEIMI
pEIIeHISIMI U CPEACTBAMU KOJUIEKTHBHOII 3aI[UTHI.

Knaccndgukauusa cpeacte vHauBuayaabHon 3amuthl (I'OCT 12.4.011-89):

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
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CH3 cnyxa

CH3 rnas w nmua

3aWmnTHAR oflenna:
- CHrHanbHan oaexaa
- TePMOCTOMKAR
- XHMMWYECKM CTOMKAR
- ipyras
Pa6oyan opexna

JawmTHan obyeb

1. KocTioMBbI H30JIHPYIOLIHE:
- MHEBMOKOCTEOMEI,
- TUAPON30JIPYIOIIE KOCTHOMEL,
- ckadaHIpHI.
2. CpeacTia 3alIUTbLI OPraHOB AbIXaHMSI:
IIPOTHUBOTAa3kI,
pPECIIUPATOPHI,
caMocIIacaTelll,
ITHEBMOIIIJIEMEL,
ITHEBMOMACKII,
ITHEBMOKY PTKIL.
3. Opexaa cielqHAJIBLHAA 3AIIUTHAA:
- TYIIyIIbl, HAJILTO,
II0JIy IaJIbTO, ITOIYIIYOKH;
HAKIJIKIT,
IUJIAI I, TOJTYILIAIN,
XaJaThl;
KOCTEOMEI
KYPTKH, pyOaIikm;
OpIOKU, IMOPTHI;
KOMOMHE30HEI, I10JTy KOMONHE30HHI,
- KGRI
CepTudbmkar: - mmmﬁﬂgmm@ﬁ}mﬁgmﬁmmmﬁ
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4. CpeacTBa 3alIMTbI HOT:
CaIlOrM;
CaIlord C yJIMHEHHLIM TOJICHUIIIEM,
CaIlord ¢ YKOPOUEHHBIM T'OJIICHUIIEM,
I10JIy CaIlOT !,
OOTHHKIL,
I10JIy OOTUHK;
- Ty i,
- DaxX kL,
- TaJIOIILL,
- OOTHL;
- Tallo4ukM (CaHgaJInm );
- YHTBI, Uy BSIKH;
- MUTKNU, OOT(OPTEI, HAKOJIEHHUKH, ITOPTSIHKIL.
5. CpeacTia 3allIUThI PYK:
Py KaBUIILI;
[IepyaTKU,
IIOJIy IIepYaTKU,
HaIlaJIbYHUKU,
HalaJJOHHUKU,
HaITy IbCHHUKU,
Hapy KaBHUKH, HAJIOKOTHUKII.
6. CpeacTBa 3a1lUThI I'0JIOBbI:
- KaCKU 3al[UTHEIE,
- IIJIEMBI, OAIIIIEMHUK,
- IanKy, O€peTHl, UL, KOJIIaKH, KOCBIHKI, HaKOMapHUKIL.
7. CpeacTBa 3alUThI IJ1a3:
- OUKH 3al[UTHEIE.
8. CpeacTBa 321U ThI JIMLIA:
- IUTKH 3al{UTHBIE JTNIEBLIE.
9. CpeacTrBa 3a1MThI OpraHa cJIyxa:
- IIPOTHBOITY MHEIE IIIJIEMBI,
- IIPOTHBONITY MHEIE€ BKJIAIBIIIII,
- IPOTHBOITY MHEIE€ Hay ITHHIKI.
10.CpeacTBa 3a1IMThLI OT NaJeHHUS € BbICOTbI M APYI He
npeaoXpaHUTeILHbIE CpeACTBa:
- IpeJI0XpaHUTEIIbLHEIE I105Ca, TPOCHI,
- PYYHBIE 3aXBaThl, MaHHUIIY JISTOPHI;
- HAKOJICHHUKH, HAaJIOKOTHUKH, HaIlJICUHUK I1.
11.CpeacTBa nepmartojiornyeckue 3aliMTHbIE:

- 3AIATHBEST NOANVCAH
SNEKTPOHHOW NMOoANHUCBEIO

Ceprudmkar:~ 32 TBEHGAE EER G K0 0060000043E
Bnagenew: _ fféﬁﬁiﬂdﬁ‘ﬂﬁﬁﬁ%a@ﬁ%ﬂcma.
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Bb100p KoHKpeTHLIX Moaeeil CI13

Ne /1 | CpeacrBa HHAUBUAYAJIBHOH 31U THI

1'OCT

1

CpecTBa UHAUBUIY allbHOI 3aI]UTEI
opranoB asixanug (CHU30]])

['OCT 12.4.034-2001;
['OCT 12.4.174-87;
[OCTPHUCO 11611-2011;
['OCT 12.4.028-76.

CpeacTBa MHAUBHIY aJTbHO I 3aI[UTEI
r71a3 U1 JINIAa

TOCT 12.4.001-80:

TOCT P 12.4.230.1-2007 (EH
166-2002) CCBT;

TOCT 12.4.023-84:

C'OCT P EH 379-2011 CCBT:
TOCT P 12.4.238-2007.

CpecTBa MHAUBUY aJIb HOI 3aI[UTHI
OPraHOB CJIyXa

['OCTP 12.4.208-99;
['OCT P 12.4.209-99;

CpelcTBa MHAUBUY aJIb HOI 3aII[UTHI
T'OJIOBEI

['OCT P 12.4.210-99.
['OCT 12.4.087-84;
['OCT 12.4.128-83.

CrernnaanLHad 3aliiITHaAg 01Xk /14

['OCT 12.4.016-83;
['OCT 12.4.074-79;
['OCT 12.4.073-79;
['OCT 12.4.112-82.

CrenuaabHas 3anuTHas 00Oy Bb

['OCT 12.4.127-83;
['OCT 28507-90;

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

CpecTBa 3allUTH Py K

[OCT 12.4.103-831 OCT:
12.4.204-809:
1TOCT 12.4.010-75 CCBT.

Ilopsagoxk BbINMoIHEHUA PadOTHI:

1.
2.
3.

4.

HDH}”—IITI‘L 3alaHIC IIPCIIOJaBaTCIIA.

IIo3HAKOMUTBHCS ¢ OCHOBHBIMH ITOHSTHSIMI.

Ha ocuoBanuu ['OCT 12.4.011-89 nomoOpaTk HEOOXOAUMBIE CPEICTRA
NHIUBUAY alILHOII 3aIIUTE]l pabOTaromero nepcoHana I KOHKPETHEIE MOIEIH
CH3 ¢ yxkazaHEM MapKUPOBKH, C YUETOM HaJINUMS OIIACHLIX 1 BPEAHBIX

IIPON3BO/ICTBEHHBIX (DAKTOPOB.

OTLI%H%M@H%%@@ BuIe TaOImIs Ne 1.

EepmqnﬁsaT:BHCﬂEﬂEHEFEBBHEHHEE_?EESMWE{y YHCTA BbIAdYI1 CH 3 Ha ocHOBaHUN THUIIOBBIX

Bnaneneu:

LUEEJE{:HLDBEI. TatTeAaHa AnexkcadapoBeHa

(THIIOBBEIX OTPACIICBEIX ) HOPM.

6. OTBEeTUTh HA KOHTPOJILHEIE BOIIPOCHI.
Nencteutened: ¢ 19.08.2022 no 19.08.2023
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Tabmua No 1.

Yuera Beigauu CIH3

[Tomn

HanmMmenoBaHue HaunmeHoBadue Cpeacrtna
npodeccun (JOJIAKHOCTN) IIPON3BOJCTBEHHOTO NHIUBUIYaJIbHON
¢daxkTOpa 3aIUTEI
Jlinyeeas cmopona nuyHoIl Kapmouku
JIMYUHASYN KAPTOUYKA No

DaMIUTH I

G0V E OTYeCcTBO
TabenpHBEIH HOMED
CTPYKTYPHOE IIOJpa3IeIcHIE

Poct
PasMep ome Kbl
OO0yBH

[Tpodpeccus (HOMKHOCTD)
JlaTta mocTyIuieHHS Ha padboTy
JlaTa n3mMeHeHH S TpodeccHH (JIOJLKHOCTH) HIIH IIepeBoja

B JIPYTOE€ CTPYKTYPHOE ITOApa3JAeIeHHE

IIpexycMoTpeHa BhHIJaya:

['onoBHOro ybopa

IIpotHeorasa

Pecrmparopa

PykaBHI[

IIepuaTok

(HarnveHoBaHHE THITOBBIX (THITOBBIX OTPaciE€BbIX) HOPM

Hamvienopanme CHU3

I IVHKT THITOBBEIX
HOPM

Enuniiia H3MepeHH KoJmyecTBO HA T'oOJI

PyKD BOJUTEIIb CTPYKTYPHOTO IIOApa3acIICHITA (fI)aMHHHH:,
MHUIHAJIE )
(TTOAIIHCB)
Oﬁﬂpﬂmﬂﬂﬂ CHIOPOHA JTUYHOLL KAPNOYKLL

HamveHo | CepmHdpHK BrigaHo BosspaieHo

BaHHE aT nata | Komn-Bo vl PacriHcka B naTa Komn-Bo o Pacrmicka | Pacriicka B

CI3 COOTBETCTB H3HOCA 10Ty YEHHH H3HOC | CcJaBIIEro TIPHEME

Hs Ne a
1 2 3 4 5 6
[OKYMEHT MNOAMNUCAH
3 POHHOW NMOANUCLIO

cQ@@]}g&Ebﬁags mﬁmm?a‘@&.ﬂﬂbﬁﬂaﬁ €30ITAaCHOCTH IIPpH SKRCIIYaTaluH

“SHEKTpoVETaHOBO R 110'ipeouTeneii (111

5-C 1984 )» mpu paboTtax B

JJIICKTPOYCTAHOBKAX CIICAYCT IIPI Hﬂﬂﬁ}iﬂﬂHMGCTH IIPIMCHATE TAaKIIC CPCACTBA
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NHINBIIY allbHOI 3aIUTEL, KaK 04K, KACKU, NPOMUE02a3bl, PYKABUbL, 00eHCoa
CneyuaIbHAaa 3auUmHan (KOMnaeKkmol 014 3auiimbl OM 31eKmpudecKkoll oyeail),
npeo0oxXpaHumebHble MOHMePCKUe NOACA I CMPAaxXo680YHble KAHAMbI.

KoHTpobHBIE BOIIPOCHI
1. Kak kiaccuuiupyroTcs cpecTBa NHAUBITY allbHOI 3aIUThI
paboTaromnux?
2. HazHaueHue cpe/ICTB HHANBUY aJlb HOM 3aIUTEl paOOTAOIIHIX .
3. Knaccuduxkanma CH3 mo 3anmuTHOMY HazHadeHUFO.
4. Kak nmogoOpaThk cpeicTBa HHANBIY allbHOII 3aI[UTEI IIPU 3K CIUTY aTaI]UH
AJIEKTPOYCTAHOBOK HOTpeOureneii?

IIpakmuueckasn paboma No 2
Buoibop cpedcme konnekmueHoil 3auiumol

Ilennb: 3akpenuTh 3HAHUSI IO BBEIOOPY CPEJACTB KOJUIEKTHBHOI 3al[UThHI
paboTaromux C Y4UeTOM HaJIM4Md OIIACHBEIX ¢ BPEIHBIX IIPOM3BOICTBEHHBIX
(akTOPOB.

OcHoebl meopuu.:

MaTtepuajibHO-TeXHHYECKOE 0DecreueHHe MPaKTHYeCKoI padoThI:
HarnsaHele mocoOus OTHOCAIUEC K CpeJCTBaM 3al[UTEl IIpU padoTe C
AJIEKTPOYCTAaHOBKAaMHU: 3HAKH O€30I1aCHOCTHU, OTPaJUTElLHBIE YCTPOICTRA,
YCTPOMCTBA aBTOMATUYECKOTO KOHTPOJIS U CUTHAIIN3AIIUN, N30JIUPYIOI[UE
YCTPONCTBA U IMOKPHLITUSA, YCTPOUCTBA 3aIIUTHOTO 3a3€MIICHIS 1 3aHY JICHUS,
YCTPONCTBAa aBTOMATUUYECKOTO OTKJIFOUEHIA.

Hcnonb3opanue HarassgHocTH, TCO u anaaKTHYeCKOro MaTepuaJia:

11K, mpoekxTtop, 3kpan. [Ipezenraniusa PowerPoint “CpeacTBa KOIIEKTUBHO
3alUTHL Ha MIPEAIPUATUSAX», CIIPAaBOYHAs JIUTEPATypa, pa3JaTOUHLIII MaTepual.
OcCHOBHbIE NOHATUSA

Cpeocmea 3auiumsl paoomaroux — TEXHIUECKIE CPEACTBA, UCIIOJIb3Y eMBIE I
[IPEIOTBPAIeHI IIN YMEHBIEHNI BO3eICTBII Ha paOOTHIKOBR BPEIHBIX U
OIIaCHBIX IIPOM3BOJCTBEHHEIX (PAKTOPOB, a TaKXKE 3alIUTHI OT 3aTrpsI3HCHISL.

BBIﬁDp CPCACTB KOJIJIEKTUBHOI 3alIHUThI JOJIZKCH IIPOHNCXOANTE B COOTBCTCTBIHII C
['OCT 12.4.011-89.
CPE,[[CTBH KO0J1JIEKTHBHOH 3allIMTHI B 3ABHCHMOCTH OT HA3HAYECHHH
noapasac/Jsal0T Ha RJIACChIL.
- CPCACTBA HOPpMAJIN3 4l BDB,[[yHIHDﬁ CpCAbl IIPOU3BOACTBCHHBIX HDMEH_[E:HHﬁ 1
pa6DT-IHh MﬂCTKgOT IIOBEIIMICHHOTI'O ITVIN ITOHMXKKCHHOI'O 6apDMETpHT-IECHD1"D

MEHT NOArncAaH
JAaBIICHITA HEW@WWWEHEHHH [TIOBHIIIEHHOU WJIN IIOHUKEHHOI BJIaXXHOCTU

(el 3i\(pi: I mﬁﬁ ITEHIOI THIIL TOHIKeHHOI HOHI3aINMI BO3IyXa, MOBLIIIEHHOIT HIIIT

[TOHNKEHHOI KOHIIEHTpAIlIIN KMCJIOPOJa B BO3AYX€E, MOBLIINEHHO KOHIIEHTPAI[IN
NBPETHLIX A3 PAROJISI2RBO3ITY XE ),




- CpeJCcTBa HOpMalIM3allil OCBEI[EHUS IIPON3BOACTBEHHLIX [IOMEI[EHUIT 1
pabounx MecT (IOHUAKEHHON IPKOCTI, OTCYTCTBIUS WIN HEJOCTAaTKa
€CTECTBEHHOT'O CBETA, IOHIKEHHON BIIUMOCTH, JUCKOM(MOPTHOM IWIN CIIEIIA el
OJIECKOCTHU, IIOBLIINIEHHOM ITy ILCAIIUII CBETOROTO IIOTOKA, IOHIKEHHOTO HMHAEKCA
I[[BETOIIEpEaaun ),

- CpeJCTBA 3al[UTEl OT IMOBBLIIIEHHOT'O YPOBHSA NOHNU3NPYIOMNX N3JTYUEHUIT,

- CpEJICTRA 3al[UTEI OT IMOBLIMIEHHOTO YPORH NH(ppPaKpaCHBEIX H3TYUCHUIL,

- CpeJCTBa 3alUTHl OT ITOBBIIMNIEHHOTO WIN IIOHUKEHHOTO YPOBHS
yVIILTpa(UOJIETOBBIX N3TYUEHUI,

- CpeJCTBa 3al[UTEl OT IIOBLIIIEHHOT'O YPOBHSA 3JIEKTPOMArHUTHEIX M3JIYUE€HMIT,

- CpeJCTBa 3al[UTEl OT IMOBBLIIMIEHHON HAIIPAKEHHOCTU MarHUTHBIX U
AIIEKTPUUECKUX IIOJIEI;

CPEJCTBA 3aIUTEl OT IIOBLIIIIEHHOTO YPOBHS JIa3€PHOI0 M3JTyUEHUS,

CPEACTRA 3alIUTHI OT IIOBLIINIEHHOTO YPOBHA IIyMa,

CpeJICTBa 3aIlUThI OT IMOBLIIEHHOT'O YPOBHSA BOparuu (00meil u JJoKaIbHOI),
CPEJCTBA 3alUTHl OT IIOBLIIIIEHHOT'O YPOBHS VIIbTPa3BYKa,

CPEJICTBA 3aIUTHI OT MOBLIIEHHOT'O YPOBHSA NH(pPa3BYKOBEIX KOJIEOaHMI,
CPEJCTBA 3alUTHl OT IIOPaXEeHUI SJIEKTPUUECKUM TOKOM,

CPEACTRA 3alUTHI OT IIOBLIINIEHHOTO YPOBHSA CTaTUYECKOT'O 3JIEKTPUUECTRA,
CPEJCTBA 3alUTELl OT IIOBLIIIEHHBIX IWIN ITIOHNKEHHBIX TEMIIEPATYP
[IOBEPXHOCTEN 000pYJ0BaHI, MaTE€PHUAJIOB, 3arOTOBOK;

- CpeJCTBa 3alUTEl OT ITOBBIIEHHLIX WIHN IIOHNKEHHBIX TEMIIEPATYP BO3JyXa U
TEMIIepaTy PHBIX IIEPEIa OB,

- CPEJICTRA 3aI[UTEL OT BO3ACIICTBII MEXaHITUECKIIX (PaKTOPOB (ABIIKYIIIIXCS
MAaIlIIH 1 MEXaHNU3MOB, IIOJBIKHBIX YacTell IIPOU3BOACTBEHHOIO 000PYJ0BaHUS 1
MHCTPYMEHTOB, IIEpEMENTAIOINXCs U3AEINIL, 3ar0OTOBOK, MaTEPHUAJIOB, HApy IIIEHM S
IIEJIOCTHOCTH KOHCTPY KITUIT, OOPYIITHNBAOIIIXCS TOPHBIX ITOP O/, CHIITY YIX
MaTEepHajoB, MaJaroluX ¢ BEICOTHI IIPEIMETOB, OCTPLIX KPOMOK I
MIEPOXOBATOCTEIl IIOBEPXHOCTEIT 3arOTOBOK, HHCTPY MEHTOR 11 000PY JOBaHIA,
OCTPBIX YTIJIOB),

- Cp€JICTBA 3al[UTEI OT BO3ACICTBII XUMIUECKIX (PaKTOPOBR;

- CPEJICTBA 3alIUTHI OT BO3ACICTBII OMOIOrndeckKuxX (hakTOpPOB;

- CpeJCTBA 3alUTHl OT ITaJE€HI C BEICOTHI.

CpeAcTRa KOJUIEKTUBHOII 3alUTE paOOTarOMUX KOHCTPY KTUBHO JI0JI?KHEI
OBITH COEQUHEHRI C IIPON3BOJCTBEHHBIM 000pYIOBAHUEM WIIN €I0 3JIEMEHTaMI
yIIpaBICHUSA TAKIM 00pa3zoM, YTOOHRI, B CIIydae HEOOXOMMOCTHU, BOZHHIKIIO
[IPUHYAUTENbHOE JIEICTBHUE CPEICTRA 3aIUTHI.

I[DH}’CKELETCH HCIIOJIb30BATE CPCACTBA KOJIJIEKTUBHOII 34l ITEI B KQYCECTBC
JJICMCHTOB YIIPABJICHIA JJIA BKJIIFOHCHIIA 11 BEIKIIFOYUCHIA IIPOH3BOJCTBCHHOTIO

000PY 10 BAHEAYMEHT NOAMMCAH
SANEKTPOHHOW NOANWUCEIO,,

Copmip P CACT R KIS KTHBROM: 33MIIETH PaOOTAIOMUX JOJIKHEI OBITh PAaCIIOJIOKEHEI
“HETPoSBEAC TREHAGIT 66Dy 10BaHNN 1IN Ha paboueM MecTe TaKIM 00pazoM,

T—ITD6E-I IIOCTOAHHO D6ECHET-IHEHHHCL BO3MOXHOCTE KOHTPOJIA CI'O paﬁﬂTbI: d TaKMKC
Nedcteutened: ¢ 19.08.2022 no 19.08.2023
%EBDHHCHDCTL YXOoda II pCMOHTaA
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CpeacrBa KoLJIEKTHBHOM 3aIIIUThI
(I'OCT 12.4.011-89 CCBT. Cpeacrea 3amuTthl padotawmux. Odoimme
TpedoBaHHA U KIaccupuKaLms)

1. K cpeacTBaM HOpMaJIH3aLIUHA BO3AYIIHOM cpedbl MPOU3BOACTBEHHbIX
NoMeIleHHI M padouynX MeCT 0THOCSATCS YCTpOIiCTBa JJIA:

IOAACP KaHISI HOPMIPY €MOIl BEIMUNHEI OapOMETPUUIECKOr0 JaBJICHIL,
BEHTUJIAIIUI 1 OUHCTKU BO3IyXa;

KOHJUIIMOHIPOBAHIIS BO3AyXa,

JIOKaJIM3allil BpedHEIX (paKTOPOB;

OTOILICHMUS,

aBTOMAaTUYECKOI'0 KOHTPOJII U CUTHAIN3AI[INL,

J1€30J0pallil BO3IyXa.

2. K cpeacTtBaM HopMa/IM3aLiUM 0CBeLI€HUS IMTPON3BOCTBEHHBLIX ITOMeLeHHI
U pa00YHX MeCT OTHOCHATCH:

ICTOUHUKH CBETA,

OCBETUTENbHBIE IIPHOOPHI,

CBETOBBIE IIPOEMBEI,

CBETO3AIMUTHLIE YCTPOIICTRA;

CBeTO(IIILTPHL

3. K cpeacTtBaM 3a1UThI OT MOBLIIIEHHOT 0 YPOBHA HOHU3HPYHOIIHX
N3JIy4eHHI OTHOCSITCS:

OrpaJUTelIbHBIE YCTPOIMCTBA,

Ipeay IpeaUTEIILHEIE YCTPOICTBA,

repMeTH3IPYIOIIEe YCTPOICTRa,

3aIIUTHBIE ITOKPBITUS,

yCTpOICTBA YIaBIMBAaHUSA U OUNCTKU BO3QyXa 1 KUIKOCTEII;

CpeICTRa JI€3aK TUBAIIHLL,

yCTpOIMICTBa aBTOMAaTHUECKOTO KOHTPOJIS,

yCTpOoIcTBa JUCTAHIIMOHHOIO YIIpaBIeHUS,

CpeICTRa 3aI[UTHI TP TPAHCIOPTUPOBAHNU I BPEMEHHOM XpaHEeHUN
paguOaKTHUBHBIX BEIECTB,

3HaKM O€30MaCHOCTH,

€MKOCTHU paJgl0aKTUBHEIX OTXOJOB.

4. K cpeacTBam 3alIMThI OT MOBLIIIEHHOT 0 YPOBHSA HH(ppaKpaCHBIX
N3 Ty4eHHIH OTHOCSTCSA YCTPOICTBA:

OrpaUuTeIIbHEIE;

repMEeTU3NPYIOIIIE;

TEILIO M3 OJINPY FOITHE;

BEHTUII[IOHHEIE,

aETGMaTHLIﬂﬂMHE*WMH II CUT'HAJIN3AaIlI1I,
SNEKTPOHHOW NOAMNMCLKO

cAHETaH IO RO e HPEaBHGHEE 00436
SRR OB HE P canarosna

5. K cpcacrTeaM 3alliMThI OT NMMOBLIIICHHOI'0O WIH ITOHHMKCHHOI'O YPOBHHA
Nencteutened: ¢ 19.08.2022 no 19.08.2023

yJbTpa(pHo/IeTOBLIX U3JTYUY€HHI O0THOCATCH YCTPOICTBA:
11



OTPaIUTEIILHEIE,
JUJIsI BEHTUJIAIINY BO3AyXa,

ABTOMATHUYECKOI'0 KOHTPOJIA U CUTHAJIN3AIIU,

IUCTAaHIIMOHHOTO YIIpaBIICHNA,

3HaKH O€30IIaCHOCTU.

6. K cpeacrBam 3a1iUTHI OT MOBBIMIEHHOI' 0 YPOBHSA Y 1€KTPOMATrHUTHBIX
N3JIYUYEHHUH OTHOCATCA:

OT'PaIUTEIILHEIE YCTPOIICTRA,

3aIUTHBIE ITOKPBITHS,

rEpMETH3UPYIOIIIE YCTPOMCTRA,

YCTPOUCTBA aBTOMATUYECKOTO KOHTPOJIS U CUTHAIIN3 AN,

YCTPOMCTBA AUCTAHIIMOHHOIO YIIPaBICHU,

3HaKH OE€30IIaCHOCTU.

7. K cpeacTBamM 3alIUTHI OT MOBBIMIEHHO HANIPAAKEHHOCTH MATHUTHBIX U
IEKTPHUYECKHUX I10J1eil OTHOCATCH:

OTPaIUTEIILHLIE YCTPOIICTRA,

3aIUTHLIE 3a3EMIICHIUS,

N30JINPYIOIMINE Y CTPONICTBA U ITOKPBITHS,

3HaKH O€30IMacHOCTU.

8. K cpeacrBam 3a1{UTHI OT MOBBLILIEHHOI' 0 YPOBHS JIA3€PHOI 0 U3JIYYeHHU S
OTHOCSTCH:

OrPaIUTEIILHEIE YCTPOIICTRA,

[IpeJOXpPaHUTEIbLHBIE YCTPOIICTRA,

YCTPONCTBAa aBTOMATUUYECKOTO KOHTPOJISA U CUTHAIIN3AIINIL,

YCTPOUCTBA JAUCTAHIIMOHHOIO YIIpaBICHU,

3HaKH O€30IIaCHOCTU.

9. K cpeacTBam 3a1IUTHI OT MOBBILMIEHHOI 0 YPOBHSA LIYMA O THOCSATCH
ycTpolCcTBA:

OTPaIUTEIILHEIE,

3BYKOM3OJINPY FOIINE, 3BY KOIIOTJIOIIArOI €,

TIIYIITUTENIN 11y Ma;,

ABTOMATUYECKOI'0 KOHTPOJIA U CUTHAJIN3AIIN,

TUCTAHIIMOHHOTO YIIPpaBICHI.

10. K cpeacTtBam 3aiiMThI OT NMOBBLINIEHHOT0 YPOBHS BUOPALIIM OTHOCATCA
ycTpolicTBa:

OTPaIUTEIILHEIE,

BHOPOM30INPYIOIINE, BUOpOTacsIe I BUOPOIIOTTION] A0 €,
ABTOMATHUYECKOT'O KOHTPOJIA U CUTHAJIN3AI[IN,

TUCTAHIIUOHHOTO YIIPaBICHI.

11. K cpeacTBam 3aiMThI OT MOBbLIIIEHHOT0 YPOBHSA VJIbLTPAa3BYKA OTHOCATCS

Y CTPO M CTBAIOKYMEHT MOANVCAH
INEKTPOHHOW NOANWUCEID

cQLP AT e L€ 538952205E78A500060000043E
SRV RO 3G FOMiE: S8y Ko riomaroniue;

dBTOMATHHCCKOI'O KOHTPOJIA 11 CHI'HAJIM3aIlIII,
Nencteutened: ¢ 19.08.2022 no 19.08.2023
AHNCTAHITITOHHOTI'O VIIPAaBJICHITA.
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12. K cpeacTrBaM 3aliUThI OT MOBBINIEHHOT0 YPOBHA HH( pa3BYKOBBIX
K0JI€0AHHUI1 OTHOCATCH:

OT'PaIUTEIILHEIE YCTPOIICTRA,

3HaKH O€30IIaCHOCTU.

13. K cpeacTBaM 3alMThI OT MOPAKEHUA YJIEKTPUIECCKUM TOKOM OTHOCHATCS:

OTPaIUTEIILHLIE YCTPOIICTRA,

YCTPONCTBAa aBTOMATUUECKOTO KOHTPOJISA I CUTHAIN3AIIUN,
N30JINPYIOIMINE Y CTPONICTBA U ITOKPBITHS,

YCTPONCTBA 3al[UTHOI'O 3a3€MJICHIS 1 3aHYJIEHU,

YCTPOMCTBA aBTOMAaTUUYECKOTO OTKJIFOUEHUA,

YCTPONCTBA BEIpaBHIUBAHUS IIOTEHIINAIIOB 1 IIOHIDKEHIS HAIPSAKECHIS,
YCTPOMCTBA AUCTAHIIMOHHOIO YIIPaBICHU,

[IpeJOXpPaHUTEIbLHBIE YCTPOIICTRA,

MOJITHIEOTBOALI 1 pa3pAIHUKIL,

3HaKH O€30IIaCHOCTI.

14. K cpeacTBaM 3a1uMThI 0T MOBLIIIEHHOT0 YPOBHS CTATHYECKOI 0
IEKTPUIECTBA OTHOCATCSI:

3a3EeMILION € YCTPOIICTBA,

HEUTPalIN3aTOPHI,

Y BJIAXKHSIOII e Y CTPOMCTRA,

AHTUAJIEKTPOCTATMUECKUE BEIIECTRA,

SKPaHUPYOINE YCTPOUCTRA.

15. K cpeacTBam 3aliMThI OT MOHUKEHHbIX WIH IMOBbINIEHHBIX TEMIIEPATYP
MOBEPXHOCT e 000pyA0BAHHSA, MATEPHAJIOB H 3ar0TOBOK OTHOCATCHA
ycTpolicTBa:

OTPaIUTEIILHEIE,

ABTOMATUYECKOI'0 KOHTPOJIA U CUTHAJIN3AIIN,

TEPMO N3 OJIUPY FOIIUE,

IUCTAHIIMOHHOTO VIIPpaBICHIL.

16. K cpeacTBam 3aiMThI OT NMOBBIIIEHHBIX WJIH MOHHAKEHHBIX TEMIIEPaTyp
BO3AYXa U TeMIIEPATYPHbIX IepernaaoB OTHOCATCA YCTPOMCTBA:
OTpaIUTEIILHEIE,

ABTOMATHUYECKOI'0 KOHTPOJIA U CUTHAJIN3AINN,

TEPMO N3 OJIUPY FOIIUE,

TUCTAHIMOHHOTO YIIpaBIICHUA,

IUTS pagHaliIOHHOTO 000rpeRa U OXJIaKACHISL.

17. K cpeacrBam 3aliUThI OT BO3JeHCTBUA MeXaHHYeCKHX (paKTOpPOB
OTHOCSTCH YCTPOICTBA:

OTpaIUTEILHEIE,

ABTOMATHUYECKOI'0 KOHTPOJIA U CUTHAJIN3AINN,

[P EA0XPaHIT@IMHBISLNMCAH
INEKTPOHHOW NOANWUCEID

cAHETaH IO RO e HPEaBHGHEE 00436
Bplam{jg ﬁgﬁi}éﬁusa TateAHa AnekcaHgpoBHa

SHAKI GEBGHHCHDCTH.
Nencteutened: ¢ 19.08.2022 no 19.08.2023
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18. K cpeacrBam 3aliUThI OT BO3/JeHCTBHS XUMHYECKHX (PAKTOPOB OTHOCATCS
YCTPOMCTBA:

OTpaIUTEIILHEIE,

ABTOMATHUYECKOI'O KOHTPOJIA U CUTHAJIN3AI[N,

rEpMETIUPYOIIUE;,

JUJIsI BEHTIJIAINY U OUYNCTKM BO3AyXa,

JUTI Y JAaJICHISI TOKCUHBIX BEIIECTB;

TUCTAHIMOHHOTO YIIpaBIICHUA,

3HaKH O€30IIaCHOCTU.

19. K cpeacTBaM 3aiiMThI OT BO3AeNCTBHS OHOJI0rHYeCKHUX (haKTOpOB
OTHOCSTCH:

oOopy0BaHIE U IIpenapaThl I Ae3MH(GEKINUN, Je3MHCEKI[NN, CTEPIUIN3alll,
JlepaTu3aluil,

OTPaIUTEIILHEIE YCTPOIICTRA,

rEpMETH3UPYIOIIIE YCTPOMCTRA,

YCTPOUCTBA JJI1 BEHTIWIAIUU U OUNCTKU BO3AyXa,

3HaKH O€30IIaCHOCTU.

20. K cpeacTtBam 3aiMThI OT NMaJeHUSA € BbICOTbI OTHOCATCH:
OTpPaXXICHUA,

3allUTHLIE CETKI,

3HaKH O€30IIaCHOCTU.

CpE,I[CTBﬂ 3AIIINTLI B YJJICKTPOYCTAHOBRAX

DJIeKTPO3allHUTHBbIE CpeACTBa — (IIPEAMETEI ), KOTOPEIE CJIYKAT AJIS 3aI[UThI
JIFOJIel OT HOPaXEHU 3JIEKTPMUECKIM TOKOM, BO3JIEHCTBUS AJIEKTPUUECKON JyTU
IJIH 3JIEKTPOMATrHUTHOTO ITOJI IIpU paboTax B 3JIEKTPOYCTAHOBKAX.

OCHOBHBIE TEPMUHEI, IPpUHATEIE B I [paBuiax
Tepmun OnpeneneHue

CpeICcTBO, IPUMEHEHNE KOTOPOro IpeJOoTBpallaeT Uil
yMEHBIIIAeT BO3JJeIICTBHUE Ha OJHOTO WIN OoJee
pabOTarONIIX OMMACHBIX U (IUIH) BPEIHBIX
IIPOM3BOJCTBEHHLIX (PaKTOPOB

CpeacTBa 3alllUThL

Cpe/cTRa CIIy Kalllie A1 3allUTHl JEOASH, paboTaroIIX C
OJeKTPO3allUTHEIE 3JI€KTPOYCTaHOBKAMI, OT IOPaXXeHNI AJIEKTPUUIECK M
CpeJICTBa TOKOM, OT BO3JICIICTBUS 3JIEKTPUUECKOI YT U
SJIEKTPOMATHUTHOTO I10JIS

OCHOBHLIE CpE,[[CTBEI 3dlIHUTEI, M30JEAINIA KOTOPEIX JJINTCIIEHO
BELICPKIBACT paﬁmqee HAIIPpAKCHIIC SJICKTPOYCTAHOBOK 1

SJICKTP O3 d I BORHk & nognncAH
SNEKTPOHHOVKIOAMPHLC 1103 BOJIAROT IIPHKACATBECA K TOKOBC/IY IITHIM

T
cGRGHE: Pz%mmm3Eaﬂaaﬂeﬁﬁﬁﬁmﬂﬂﬁﬁ%ﬁﬂmHMCH [10]] HATIPSIKCHIEM

Bnaneneu: llleGayxoea TaTeAHa AneKCaHOpOBHA

)_—[DHDHHHTEHBHBIE CpE,[[CTEa 3dallIUTEI, KOTOPLEIC C4AMII 11O cebe He MOI'YT IIpH
ﬂﬂ‘ﬂmﬁﬁﬁﬁm%@aﬂﬂq{HDM HalIpAKCHIIN 00ecIIeunTh 3alIHATY OT IIOPAXNKCHITA
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CpCACTBA TOKOM, 4 IIPUMCHAIOTCH COBMCCTHO C OCHOBHBIMH
JNICKTPO3alIlUTHBEIMI CPCACTBAMH

HaHpH}HEHHE MCXHKAY ABYMA TOHKAMII IICIII TOKA,
HaHpH}KEHHE nrara HaxXOJAITIMIICH OJJHa OT ,[[pyl"{}ﬁ Hd PaCCTOAHIN IIal'd, Hd

KOTOPBIX OJHOBPCMCHHO CTOHT HCJIOBCK

CornacHo «IIpaBniaM TeXHHKH 0€30IIaCHOCTH MPH SKCILTyaTaLUuH
IeKTpoycTaHOBOK noTpeouTesei (11I116-C 1984)» npu padbortax B
3JIEKTPOYCTAHOBKAX K JIEKTPO3aUIHTHBIM CPEJICTBAM OTHOCSITCS:
I30JINPYIOIINE MITAHT'H (OIIepaTUBHEBIE, AJI1 HAJIOKEHI 3a3€MICHIUS,
I3MEPUTEIILHEIE ), H30JIMPYIOIUE (A1 onepaluii ¢ IpeaoXpaHUTeIIIMI) U
AJIEKTPON3MEPUTEILHBIE KIICIIN, YKazaTEIN HAIPSKEHIS, YKa3aTelIl HallpsKeHI
U1 pa3UpOBKH U T. [I. .

e M30JIHPYIONINE YCTPOIICTBA U IIPUCIIOCOOICHUS AJI1 pEMOHTHBIX pabOT MO
HanpspkeHneM Brile 1000 B u ciiecapHO-MOHTaXHBIN NHCTPYMEHT C
N30JINPYIOMMMI Py KOSATKaMU JJ11 PaOOTHI B AJIEKTPOYCTAaHOBKAaX
HanpspokenueMm g0 1000 B

o HUAJICKTPpUUECKUE IIepUaTKU, OOTEI, FaloIIN, KOBPEI, N30IUPYIOIIIE
HaKJIaJgKHI 1 II0JICTaBKI,

e HHAUBHIAYAILHLIE SKPaHUPYIOMIIE KOMIUIEKTHI;

e IIEPEHOCHBIE 3a3E€MJICHI,

e OTIpaJHuTEJILHLIE YCTPOIICTBA U JUAJIEKTPIUECKIE KOIIIaKL,

e IIIaKaTHI U 3HAKH OE€30I1aCHOCTHU.

K ocHOBHBLIM 371€KTPO3aIUTHLEIM CPeACTBaM JJI1 padOTHI B AJIEKTPOYCTaHOBKAX
HanpspkeHneM Beime 1000 B otHocaTcs:

e M30JIHPYIONINE IITAHTU, N30JIUPYIOIUE H AIEKTPON3MEPUTEIILHBIE KIISIH,
yKazaTeJIN HaIpSKEeHI, YKa3aTelIl HaIlpsKeHNI I (pa3zupoBKU;

e H3OJIMPYIONIIME YCTPOIICTBA U IIpUCcHOCcOOIeHUIT Aj11 padoT Ha BJI ¢
HEIIOCPEeJCTBEHHBEIM IIPUKOCHOBEHIEM AIIEKTPOMOHTEpPa K TOKOBEY I IIM
JacTAM (M30JIHPYIOMINE JI€CTHUIRL, ITTOMaIKI, 30IUPYOIINE TATH,
KaHaThl, KOP3MHEBI TEJIECKOMMUECKNX BEHIMIEK, KaOMHBI 7151 paOOTHI ¥
IIpOBOJIA U AP.)

H3onupyroniue 4acTi OCHOBHEIX CPEJICTB 3aIUTHI JOJIKHEI OBITh BEIIIOJIHEHBI 173
AJIEKTPOU3OJISILIUOHHBIX MaTepHAaJIOB ¢ YCTOMUNBLEIMU JUAJIEKTPIYUEC KM
cBoiicTBaMu (113 papdopa, OymMakHO-OaKeINTOBEIX TpyO, 00HNTa, FeTHHAKCA,
JIPEBECHOCIIONCTHIX IIJIACTUKOB, IUIACTHYUECKIX U CTEKJIO3MOKCHIHBIX MaTepUAaIOB
IT. I.)

Marepuansl, norjomaromnue Biaary (OyMaxHo-0akeInTOBEIE TPYORI, AEPERO U
IIp.), JOJDKHBI OBITH IIOKPBITEI BIArOCTONKHM JIaKOM H UMETEL IJIagKYIO
[IOBEPXHOCTh O€3 TPEINH, PaCCIOSHUIT 1 IapalIlliH.

K momoJtHUTEe IbHbIM 3JI€KTPO3aIUTHEIM CpeICTBAM, IPIMEHSIEMBIM B

SNEKTPOY CEAstaBRas shanpsgaceHreM Beime 1000 B, oTHocsTCS:
copmagrer ISR T PR EER IS HEPUPTKIE,

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoB

e JUAIEKTPUUYECKHE OOTHI;
Neiicre®enedddF3-HEGKD RITHGGKEC KOBPEI,
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e IUHIUBUIYaJIbHBIE SKPAaHUPYION[IE€ KOMIUIEKTHI,

e I30JIMPVIOIIUE IIOJCTAaBKM 1 HaKIaIKII,

e JUAIIEKTPUUECKUE KOJIIIAKU,

e IICPEHOCHBIE 3a3EMJICHNU,

e OrpPAJUTELHLIE YCTPOUCTRA,

e IUJIAKATHI M 3HAKM O€30MaCHOCTI.
K 0CHOBHBIM 3JIEKTPORAIUTHBEIM CPEACTBAM, IPUMEHAEMBIM B
anekTpoy cTaHoBKkax HanpsxeHueM 4o 1000 B, otHocsaTca:

e I30JIMPYIOIUE IITAHIH,

e I30JIMPYIOI[UE U 3JIEKTPON3MEPUTEILHBIE KIS,

e YKazaTeJIN HaIIPIKEHUS,

e JUAIIEKTPUUECKUE IIEPUATKIU,

e CJIECAPHO-MOHTAaXHBLIII UHCTPYMEHT C U30JIMPYIOIUMU PYKOATKAMIL.
K monoJHUTeIbHBIM 3JIEKTPO3AIIUTHLEIM CPEICTBAM B 3JIIEKTPOYCTaHOBKAX
HanpsoxeHueM g0 1000 B orHocsarcs:

e JUAIIEKTPUUECKUE raJIoONIN,

e JUAIIEKTPUUECKUE KOBPHI;

e IIEPEHOCHBIE 3a3EMJICHIU,

e I30JIMPYIOIUE IIOJACTAaBKU I HAKJIaJIKI,

e OrpajUTENLHLIE YCTPOINCTRA,

e IIIaKaTHI U 3HAKH O€30I1aCHOCTHU.
BEe1O0op HEOOXOJMMEBIX CPEACTB 3aIUTHI IIPH OIIepaTUBHLIX IIEPEKIIFOUEHILIX 1
Ipyrux padboTax pernamMeHTUpyetrcs HacTosmuMu [Ipapmwnamu "IITHE npnu
AKCILIy aTal[uU 3JIEKTPOY CTaHOBOK IIOTpeOuTeneil" u JpyrumMu
COOTBETCTBYIOIINUMU HOPMAaTUBHO-TEXHUUECKUMUI JOKYMEHTAMHU, a TaKkKe
OIIpEJIEIISIETCS MECTHBIMI YCIIOBUSME Ha OCHOBAaHNU TpeOOBaHMIL STUX
JTOKY MEHTOB.
[Ipu ncnomm30BaHUM OCHOBHBIX CPEACTB 3allUThl JOCTATOUHO IPUMEHEHI]
OJHOTO JOIOJHUTEILHOTO, 3a HCKJIFOUCHUEM CITydaeB 0CBOOOKICHI
[IOCTPAIaBIIEr0 OT TOKA B SJIEKTPOYCTAHOBKAX, KOTAa JJIA 3aIllUTHI OT
HAIIPsDKEHI Iara HeoOX04UMO IIPHUMEHATE Takyke OOTHI TN TaJIONIIL.
CpeAcTBO 3al[UTH JOJDKHO OBITH PacCUNTAHO HAa NPHMEHEHHE NPH HAaHNOOIbIIEM
JIOITy CTUMOM pabodeM HampspkeHnu snekTpoycraHoBku (I'OCT 1516.1-76 u

20690-75).
Ilopsagok BbIMOIHEHUA PadOTHI

1. Iloayuursk 3agaHue OpernogaBaTeris.

1103HAKOMUTLCS ¢ OCHOBHBIMU ITOHSTIISIMU.

Ha ocroBanuu ['OCT 12.04.011-89 nmogoOpaTk HEOOXOIUMEIE CpPEICTBa
KOJUTCKTUBHO 231N Tl paOOTAIONIIIX C SJIEKTPOYCTAHOBKAMU C YUETOM
H&HI?&%EF%H%W%PE%HHX IIPOU3BOJCTBEHHBIX (DPAKTOPOB

Ceptvpukatr: 2C0000043ESABBBO52205E7BAS00060000043E

Branendy  OREQT: OO P METEHBBIE TaOJIIII.

J. OTBETUTH HAa KOHTPOJILHLIE BOIIPOCHI.
Nencteutened: ¢ 19.08.2022 no 19.08.2023
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Tabmua 1

HammneHoBaHHe mmpodeccHH HarmmveHoBaHuEe CpelicTBa KOIUIEKTHBHOH
(JTOTKHOCTH) IIPOH3BOJCTBEHHOTO (paKTOpa 3AIHTEI
Tabmuwa 2
(OCHOBHBIE NEKTPO3AINUTHBIE CPpeACTBA | JJOTOIHUTEIBHBIE SIIEKTPO3aIlHTHBIE
IUISI PabOTRI B 3JIEKTPOYCTAHOBKAX CpelCTRa, IIPHUMEHSIEMBIE B
HanpskeHHeM BEIe 1000 B 3JIEKTPOYCTaHOBKAX HaIlpsDKEHHEM
BrIIIE 1000 B

KoHTpoJ/IbHbIE BOIIPOCHI

Kak knaccnpuiupyroTcs CpeIcTBa 3alluThl PabOTAFOII X ?

HaznaueHne cpe/ICTB 2aliuThl paboTarOIUX.

[ IpuHITHII BEIOOpa CPeACTB KOJUIEKTUBHOM 3allUTEl padOTAFOIHX .

[Iepeuncnure cpeacTBa KOIJIEKTUBHOI 3alIUTHl Pa0OTAFOIIX OT JEICTBI
AJIEKTPUUECKOr'0 TOKA.

B Lo =

IIpakmuueckasn paboma No 3
Memoost u cpeocmea obecneueHus 31eKmpobde3onacHocmu

HE.J]LI OEH&,[[EHHE OCHOBHBIMII MCTOJaMI1 I CPpCIACTBAMU oOecIieueHns
Oe30IIacHOCTH IIPpH SKCIUIYyaTalllH SIICKTPOYCTAHOBOK 1 34allTa OT

HE:GHEIFGHPHHTHGFD ,[[EﬁCTEHH JJICKTPHHCECTBA
OcHoébl meopuu.

MaTtepuaibHO-TEXHHYECKOE 00ecrieueHHe NMPAKTHYeCKOH padoThI:
Harnsaaele mocoOus oTHOCAMUEC K CpeACTBaM MHANBUIY aJIb HOM U
KOJUJIEKTUBHOII 3aIIUTHI IIpU padOTe C 3IIEKTPOYCTaHOBKAMMU: 3HAKI O€30IIaCHOCTIL,
OTPaIUTEIILHLIE YCTPOICTRA, YCTPONCTBA aBTOMATIUECKOIO KOHTPOJLA 1
CUTHAJIM3AIIN, H30JIHPYIOMIUE YCTPOIICTRA I MOKPLITI, IIepUYaTKN 1 OOTEI
TBIIEKTPUUECKUE.

HNcnonb3oBanue HarassgHocTH, TCO u aMaaKTHYeCKOro MarepuaJa:

11K, mpoexTtop, 3kpaH. IIpezenraniusa PowerPoint“CpeacTBa nHAUBUIY alIbHOI
3aIUTHL Ha MPEAIPUATUNAX», ~ CpelcTBa KOJUIEKTUBHOI 3alllUTHl Ha
MpEAIPIATUAX», CIIpaBOUHAas JINTEpaTypa, pa3JaTOuHbINI MaTeprall.

OcCHOBHBbIE NOHATHUSA
D1eKTPO00€e30MACHOCTh- CHUCTEMAa OPraHM3aIMOHHEIX H TEXHIUECKUX
MEPOIPUATHIL I CPEJCTB, 00OSCIIEUNBAIONIIX 3aIUTYy JIFOJEN OT BPEJHOTO U
OIIaCHOTI'O BO3JIEICTBUA 3JIEKTPMUECKOTO TOKA, SIIEKTPUUECKON AYTH,
SIIEKTPOMATrHUTHOTO II0JIS U cTaTudeckoro anekrpudectra (I'OCT 12.1.009-82.

CCBT. 3rne EBOIIACHOCTL. | €pMIHEI U OIIPE/ICIICHIL )
ANEKTPOHHOW NOANWUCEIOD

ST PHHECKAH:0E30HA CHOLEEBKII0OUAET B ce0sl IPaBOBLIE, COI[UATILHO-
HROHO MITEE K SPTARNSATINOHHO -TEXHITUECK e, CAHNTAPHO-TUTEHIUECK e,

HET—IEE“}HD-HUEDgEHJ'IEII{THT—IiﬂCKHE:. pE&ﬁHJ'IHTEIL[HDHHBIﬂ 11 NHBIC MCPOIIPITATIIA.
Nencteutened: ¢ 19.08.2022 no 19.08.2023
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T pedboBanus 3/1eKTPo0€E30MaCHOCTH H3JI0KE€HBI B MeXXOTPacIeBLIX IIpaBMIax I10
oxXpaHe Tpyda (Ipapmiaa O€30IacHOCTU) IPHU SKCILIy aTal[il 3JIEKTPOY CTaHOBOK,
[IpaBwiax TEXHIYECKOI SKCIUTy aTal[UN AJIEKTPOY CTAHOBOK IMOTPEOUTEIIEIL,
1'OCTax n Apyrux HOpMaTHUBHBIX IIPaBOBBIX aKTaX.

TpeboBaHms, cofepikaluecs B 3THX aKTaxX, pacIpOCTPaHIIOTCI Ha BCexX
[IoTpebureneil, paOOTHIKOBR BCEX OpraHm3alliil, HE3aBHUCHUMO OT (hopM
COOCTBEHHOCTH I OpraHU3aI[IIO HHO-IIPABOBEIX (POPM, a TaKXKe Ha (PI3UUECKIX
JIHIL, 3aHATBEIX TEXHIYECKUM OOCITyKINBaHIEM 3JI€KTPOYCTAaHOBOK, IIPOBOIAIINX B
HUIX OII€PAaTUBHLIE MIEPEKITFOUCHNS, OPTaHN3YIOIMNX U BBIIIOJIHSIOINX B
3IIEKTPOY CTAHOBKAaX MOHTAXHbBIE, HAlIaJJOUHbLIE, PEMOHTHBIE U CTPOUTEIILHLIE
paOOTHI, HCIILITAHUS 1 N3MEPEHUS (IEKTPOTEXHIUECKII IIEPCOHAT).
IloTpeduTens — opranmzaiuu Bcex GopM COOCTBEHHOCTHU 1 OPTaHU3aI[IOHHO -
IIPaBOBLIX (POpM, HHAUBHIY aJIbHBIE IIPEAIIPUHIMATEIN U I'pax/gaHe (BIaeIbIIb]
AIIEKTPOY CTAaHOBOK HampsikeHneM Beime 1000 B), skcIuryaTupyromjue
JIETICTBYIOIIIE SIIEKTPOY CTAHOBKU HampskeHneM 10 220 kB BKIIFOUHNTELHO
(IITO2II m.1.1.2).

DIeKTPOYCTAHOBKA - COBOKYITHOCTE allllapaTOBR, MaIlllH, IIPHCIIOCOOJISHUI],
JIMHUII 1 BCIIOMOTraTeIbHOT0 000pyJ0BaHIS (BMECTE C COOPYKEHISIMU 1
[IOMEIIESHILIMIL, B KOTOPBLIX OHHI YCTAHOBJICHEI ), IpEAHA3HAUCHHA JJLT
IIPON3BOACTRA, IpeoOpa3oBaHILsI, TpaHCGopMaIlul, IIepeaayll, pacIpeIeIeHId
AJIEKTPUUECKOIl DHEPTUN U IIpe0oOpa30BaHIL €€ B APYTroil BUJ SHEPTHUL.

OnacHble » BpPpC€AHLIC ITPON3BOACTBCHHLIC [l)ﬂETﬂpbl, CBH3AHHLIE C
HCITOJIB30BaAaHHCM EIJ]EETPHIIECEGFI IHCPI'HH.

dakTOopaMu OIIaCHOTO U BPEJHOI'O BO3ACICTRBIS Ha UEJIOBEKa, CBA3AHHBIMIU C
MCIIOJIb30BAHNEM SIIEKTPUUECKOM SHEPTUN, SBITSIFOTCS:

npomexaHe SNeKmpuiecKkoco moka 4epes opeaHusm denoeexa;

go3oeticmeuie 3eKmpudeckoil oy,

6o30eticmeéiie bLUoNocUYeCKU aKMUGHO20 ANeKMPUYECKO20 NOJIA;

6030elicmeue OUoNI02UYeCcKU aKMUEH020 MACHUMHO20 NOJIA,

go30etlicmeue 21eKmpocmamuydeckoco NoJid,

g030elicmealie 31eKmMpoMazHUmMHO20 usaydenua (OMU).

buosiornyecKk aKTUBHbIMHU SBJISIOTCA YJIeKTPUYECKHEe H MATHUTHBbIE T10JI51,
HATMNP SZKEHHOCTh KOTOPBIX MPEBbILIACT MpeJeJbHO JOITYCTHMbIC YPOBHU
(I111Y) — rurneHH4YecKHe HOpMaTHBbI YCJIOBUH TPYAA.

O1acHbI€ U BpEAHBIE ITOCJIEICTBUA JIJI1 UEJIOBEKA OT BO3AEIICTBUA SJIEKTPIMUECKOTO
TOKA, 3JIEKTPUUECKOI Ay ', SJIEKTPUUECKOTO I MAarHUTHOTO IIOJIEN,
AIEKTPOCTATUUECKOTO I10JII 1 DM NIpOABIIAIOTCA B BUE SJIEKTPOTPABM,
MEXaHIM4IeCKIX MOBpekKACHUI I Ipo(eccuoHaIBHBIX 3a00neBaHnll. CTEIICHD

EDS,[[E?ICTEH.%@@%%M@HCHDBHL{HH (IJELHTDPEL:, B TOM HHCJIC. pOoJdad 11 BCIIMYIMNHBI
ANEKTPOHHOW N

oanvchkIo
c@%gﬁﬂﬂg@%;ggzgggﬁzgg%%x%@@gﬂggggg’rpnqecB:-:}m TOKa, IIyTH TOKa Yepe3 TEJIO0

SUYETIOBE KA IIPOAOTERMTEABHOCTH BO3EHCTRUSA 3JIEKTPUUYECKOr0 TOKa N

JICKTPHHCCKOI'O I MAI'HIITHOTI'O [10JIEN Ha OpPI'aHI3M HCJIOBCKA, yCHDBHﬁ BHEIIIHEII

Nencteutenad: ¢ 19.08.2022 no 19.08.2023
CPEJIbI
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CpeacTBa M crmocoO0bl 3aIIUThI YeJI0BEKA OT TOPAKEHHS YIEKTPHUECKHM
TOKOM CBOJATCA K CJIeIYIOLIEMY:

e YMEHBIICHUIO pabodero HalpsKEeHU SJIEKTPOY CTAHOBOK,

e BLIPABHUBAHHUIO IIOTE€HINAJIOB (3a3eMIICHUE, 3aHYJICHUE ),

e NBJIEKTPUUECKOMY pa3JeJICHUIO 1[eIeil BEICOKIX 1 HU3KUX HaIIpSKEHUIL,

e VBEJIMYECHHUIO CONPOTUBJIEHNS N30JIAIUN TOKOBEAY IINUX YacTel (paboueil,

YV CIUICHHOM, JOIOIHUTEILHOM, JBOMHOI I T. II.),

e IIPUMEHEHUIO YCTPOMCTB 3al[UTHOTO OTKIIFOUEHNS 1 CPEACTB KOJUIEKTUBHO
3aIIUTHI (OIpaJIUTEIbHBIX, OJIOKUPOBOYHBIX, CUTHAIN3UPYIOMUX YCTPOMCTB,
3HAKOB O€30MacHOCTU U T. II.), a TaAK¥KE H30JIMPYIOMIX CPEACTB 3aI[UTHI.

CTpyKTypa KJIaCCOB HAIIPSKEeHU A

e YIILTPaBEICOKMII Ki1acc HalpskeHus — ot 1000 kB.

o« (CBepxXBBICOKHNN Ki1acc HampspkeHUsd — oT 330 kB go 750 kB;

 DBricokuil kimacc HanpstkeHns — ot 110 kB go 220 kB;

o CpenHuil kj1acc HanpsoxkeHns — oT 1 kB go 35 kB,

o Hwusmun xnacc HanpsbkeHns — 710 1 kB

CpeacrBa 3a01UTbI

Knaccudukanus u nepedeHb CPeACTB 3allUTHl 4711 PaOOTHl B 3JIEKTPOYCTaHOBKAX,
TPpEOOBaHNA K UX HUCIBITAHUAM, COACPKAHUIO U IPIMEHEHUIO YCTaHOBJICHEI
«MHCTpyKIMEell 110 IPUMEHEHIIO U UCIIBITAHIIO CPEACTB 3aIUThI, UCIIOJIBL3Y EMbIX
B 3JIEKTPOY CTAHOBKAaX», YTBEPKACHHOU NpukazoM MuusHepro Poccunt ot
30.06.2003 r Ne 261 (CO 153-34.03.603-2003)

3azemiieHHE - IpeJHAMEPEHHOE SIIEKTPHUECKOE COEANHEHNE KaKO-TNOO TOUKU
CETU, 3JIEKTPOYCTAHOBKH MJIN 000PYI0OBAaHUS C 3a3EMIIIOIUM YCTPOMCTBOM
(IIY5 1.7.28).

3azemuisilollee YCTPOICTBO - COBOKYITHOCTE 3a3€MJINTENIY/ 3a3€MJIUTENICH U
3a3eMJIAIOM X OpoBOAHUKOB (IIYD 1.7.19).

3aszemuinTe b - IIPOBOAIIAS YACTh WIN COBOKYIIHOCTh COEQUHEHHBIX MEX Y
c000I1 MPOBOAANINX YaCTEH, HAXOQANIIXCS B STICKTPUUESCKOM KOHTAKTE C TPy HTOM
(IIYS3 1.7.15).

ConpoTuBjieHHe 3a3eMJI€HUA - OTHOIIIEHNE HAIPSIKEHIIS Ha 3a3€MILSTFOIIEM
YCTPOIICTBE K TOKY, CTEKarolieMy ¢ 3a3zeMiuauTensd B zeMimo (1I1YD 1.7.26)
JawiumHoe 3a3emieHue

OTO0 3a3eMJIeHIE, BBRIIIOJIHIEMOE B IIeJIIX AekTpodbezonacHocTu (1I1YD 1.7.29).
3almuTHOE 3a3eMJIeHIe 0OecIIeunBaeT 3aluTy 3JIEKTPOYCTAaHOBKH U
00OpyJOBaHU, a TaKXKE 3aIUTY JIOAEH OT BO3AEIICTBU ONIACHBIX HAIIPSKECHIIT I
TOKOB, MOTYIIIIX BO3HUKHYTh IIPU IIOJIOMKAaX, HEIIPaBIJILHOI SKCILITY aTal[lNl
TEXHUKH (T.€. B ABAPUMHOM pexXIMe) 1 IpH paspsaax MoJiHmil. Takxke
3aIUTHOE 3a3€MJICHIE ICIIOJIL3YETCS IS 3alUThl allllapaTyphl OT IIOMEX IIPU
KOMMYTAIIIX B [IUTAOMIEN CETH U MHTEP(PENCHBIX IEIISX, a TaK¥Ke OT

SIICKTPOMaT HIKPMBINIQIOMEX, HABCICHHEIX OT pabOTaromEero psaaoM 00opy,0BaHU.
SNEKTPOHHOW NMOoANHUCBEIO

cﬂmp&;@%@}amgﬁﬁ@%g{m&m 3a3CMJICHIIA MOKHO PACCMOTPCTE Ha ABY X
B'ﬁfﬁfﬁfl Eplﬁtﬁa:ymsa TateAHa AnekcaHgpoBHa

e B COCTAaRBe BHEIIHE MGHHHEBHH.IHTHGE CHCTECMEI B BIIJIC 343CMIICHHOI'O
Nencteutened: ¢ 19.08.2022 no 19.08.2023
MOJIHHCIIPIHCMHIIKA
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e B COCTaBE CUCTEMSBI 3all[UTLl OT UMIIYJILCHOTO II€pEHAPAKEHUA
e B COCTaBE AJIIEKTPOCETU 0OBEKTA

3aHyJieHHe — 5TO IIpeJHaAMEPEHHOE SIEKTPUUECKOE COEINHEHNE OTKPHITHIX
[IPOBOJAINNX YaCTEMN SIEKTPOYCTAHOBOK, HE HAXO/IAIUXCI B HOPMAaJIbHOM
COCTOSTHIU TI0J] HAIPSIKEHUEM, C IJIyX03a3eMJIEHHOI HEUTPaIbHOU TOUKOM
reHepaTopa WIN TpaHC(popMmaTopa, B CETIX TPEX(A3ZHOIO TOKA, C
IITyX03a3€MIEHHBIM BHIBOIOM HCTOUHUKA OJHO((A3HOTO TOKA, C 3a3€MIJIEHHOIT
TOUKON MCTOYHUKA B CETIX IIOCTOSHHOTO TOKA, BBIIIOJIHAEMOE B IEIIIX
AJIEKTPOOE30IMaCHOCTIL
3alUTHOE 3aHYJIEHUE SBIISIETCS OCHOBHOII MEPOI 3all[UTHl IIPU KOCBEHHOM
[IPUKOCHOBEHNN B BJIEKTPOYCTaHOBKaX J10 1 kB ¢ IiIyxXo3a3eMIIEHHON HENTPAaJIbLO.
[IpuHITIII pabOoTEl 3aHYJIEHNS: €CIU HanpspkeHne ((a3oBBIN IIPOBOJT) IIOMNAgAeT Ha
COEIMHEHHBII ¢ HyJIEM METaJJIMYECKUI KOpITyCc Ipudopa, MponcXoUT KOPOTKOE
3aMbBIKaHHIe. Cuia TOKa B €N IIPH 3TOM YBEIMUNBAETCS 0 OUEHb OOJIBIINUX
BEJIMUIH, YTO BBI3LIBAET OLICTpOE cpabaThIBaHIE alllapaTOB 3aIUThI
(aBTOMAaTHYECKHNE BBIKIIEFOYATENN, INTABKUE IPEeJOXPaHUTENN ), KOTOPLIE
OTKJIFOYAIOT JINHUIO, IIUTAIOIIYIO HeUCHpaRHEI IIpudop. B moboMm ciyuae, 11V D
pErIaMEHTUPYIOT BpeMsI aBTOMATUUYECKOTO OTKJIFOUEHIS IIOBPEKSHHON JIMHIM.
J{11sg HoMHIHaJIBEHOTO (pazHOro HampskeHUus cetu 380/220 B oHO He JOIIKHO
IpeBHIIAaTL 0,4 C
Ilopsagok BbIMOIHEHUA PadOTHI

| .IloyunuThk 3ajaHue IpernojaBaTeNs.

2.1To3HaKOMUTBLCS CO CPEACTBAMU 3aIUTHI, ICIIOIB3Y EMBIMH B
AJIEKTPOYCTAHOBKAX, TPeOOBAHIIO K IIX UCIBITAHIIO, COACPKAHIIO I
[P UMEHEHUIO.

3. IlomoOpaTh M30JINPYIOIIHIE AIEKTPO3aMUTHEIE CpeACTBa (OCHOBHEIE U
nornonHuTenbHele, CH3) 1714 yka3aHHOTO BHa padoT.

4. PesyJbTaT NpeJICTaBUTh B BIJIE TAOINITEL

5. OTBeTHUTHL Ha KOHTPOJIEHBIC BOIIPOCEHI.
Tabmua

HammneHoBaHIe ITPOH3BOJCTBCHHOI O 00BeKTa CPEI[CTEE], S3aITTHTEI CPEI[CTEE], 34ITTHTHI
OCHOBHEIC JOITOIIHHTCIIEHBIC

Y4yacTOK peMOHTa 3MIeKTPoo0opyI0BaHHI
(HamajgKa, pEMOHT, PeryIIHPOBaHHE RIeKTPHUECKHX
CXEeM TEXHOIOTHYECKOI0 000pYI0BaHH A
HaltpsokeHHeM 1 KB)

Y4YacTOK pEMOHTA BEICOKOBOJIBTHOT'O
o0opy1oBaHHS (PEMOHT, HCITBITAHHE,

pPEryIHpPOBaHHE HIeKTPOOOOPYIOBAHHS
HarpspkeHHeM 500 KB)

Pasz0opka, peMOHT H cOopKa 3JIEKTPOOOOPYA0BAHIS
3aKPBITHIX PaCIIPedelIMTEIILHEIX YCTPOHCTR

Har[pﬂ}icerme%%gmﬁ?l IgJ]LHbIﬁ PEMOHT,
CcLENHIEIE CKEERh QEMATR I PMATOPEB OOILETO
EHASHAYCHIt P HEAPSDREHIeM A0 35 kKB

JIDII. O6cmyxHBaHHe BBICOKOBOJIbTHOMH JIMHHI
Fg‘ﬂ@:ﬂ:@mﬂﬂapmnu 19.08.2023
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3apsiiKa aKKyMYIIITOPHBIX OaTapeH.

[IyIbT yIpaBIIeHHS SIeKTPOCTAHIHEH

JInHIM 3neKTpornepegady HarpsokeHueM 20 kB —
BEPXOBBIE OCMOTPEI, COCTABIIEHHE CXEM H
ITACIIOPTOB, HAaKIIaJIbIBAHIE 3a3EMICHH S,
YCTPOHCTBO OTTSIKEK

KDHTPUHLHLIE BOIIPOChHI
1. KHHCCH(I)HHELL[HH CpCACTB 3dllIUTEI, HCIIOJIE3YCMBIX B
JJICKTPOYCTAHOBKAX.
2. CpE,[[CTEa I1 CIIOCOOEI 34AlIHUTEI HCJIOBCKA OT IIOPAXKCHITA
SJIICKTPIMHCCKIM TOKOM.
Haznauenne JJICKTPO3dalIUTHBIX CPCIACTB
HPHHL[HHHELHBHDE Pa3JINYNC MCHAY 343CMIICHIICM 11 3dHYJICHIICM.

il

IIpakmuueckas paboma Ne 4
Cpeocmea 3auiumsl 0m CMamuiecKko2o 31eKmpudecmaed

]_[E.J]bi 3dKpPCIINTEL 3HAHHA 110 oOecIIeYe HIIO paﬁDTHHHDB CpCcACTBaAMII

3dalIIHUTEI OT CTATITHCCKOI'O 3JICKTPHYCCTEBA HA IIPOHU3BOJACTBC
OcHoébl meopuu.:

Crarnyeckoe 31eKTPHYECTBO — COBOKYITHOCTB SIBIIEHUII, CBA3aHHBIX C
BO3HHKHOBEHUEM, COXPAaHEHIEM U pellaKcarieil CBoO0JHOTO AIIEKTPUUECKOrO
3apsja Ha IIOBEPXHOCTU UJIN B 00ObEME JUAJIEKTPUKOR IJIN Ha N30JINPOBAHHBIX
[IPOBOJHUKAX.

1Ipoucxo:xxaeHue

OJIeKTpU3alsa JUAJIEKTPUKOB TPEHUEM MOIKET BO3HUKHYTE IIPpU
COIPUKOCHOBEHUN ABYX Pa3HOPOJHBIX BEIIECTB M3-3a Pa3IMUNs aTOMHBIX U
MOJIEKY JIIPHBIX CUII (113-3a pazImdis pabOTHl BEIXOA 3JIEKTPOHA U3 MAaTEPHAJIOB).
[Ipu 3TOM IIPOUCXOJUT IepepacIpe/ie/IieHIe SJIEKTPOHORB (B KUAKOCTSIX U ra3zax
€I¢ U NOHOB) ¢ 00paz0BaHIEM Ha COIIPHKACAOIIIXCS ITOBEPXHOCTSIX
BIEKTPUUECKUX CIIOEB C paBHBIMU 3HAKaMU SJIEKTPUUECKUX 3apsJ0B. DaKTIUECKU
aTOMBI 1 MOJIEKYJILL OJTHOT'O BEIIECTRa, oOnajaroniue 0osee CIIbHBIM
[IPUTSHKEHIEM, OTPBIBAIOT AJIEKTPOHEL OT APYIOro BelecTBa. Co3jlaBasi BUXPEBOE
JIBIKEHIE TOHOB CPE/IbI, B KOTOPOU OHM 3aKJIFOUEHHI.

I lomydyeHHas pa3HOCTh IIOTEHIUAJIOB COIIPUKACAOIIUXCA [TIOBEPXHOCTEN 3aBUCUT
OT psima (paKTOPOB — AUAIEKTPHUUECKIX CBOICTB MaTEPHAJIOB, 3HAUSHIS UX
B3alIMHOTO JaBIICHUS IIPU CONIPUKOCHOBEHUN, BIAXXHOCTHU 1 TEMIIEPATY PHI
[IOBEPXHOCTEN TUX TEJI, KIINMATUUYECKUX yCcIIoBUl. 1Ipu nocneayromem
pa3JIENICHNN STUX TeJI Kak/10€ N3 HUX COXPaHSAET CBOU AJIEKTPUUECKUIT 3aps, a C
Y BEJIMUEHIEM PpacCTOSHI MEXK/ Iy HIMU 3a CUET COBEPINAEMOIl pabOTHI 11O

pasnene K 3 Ao B PgeHOCTE IOTEHIUATIOB BO3PACTAET 1 MOKET JOCTUTHY Th
CHRECATK OB 11 COTCH KHTO BOJYBPI000043E

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023



ONEeKTpUYECKHE pa3psasl MOTYT 00pa30BEIBAThLCS BCIEACTBIE HEKOTOPOI
AJIEKTPOIIPOBOJHOCTH BJIaKHOI'0O Bo3ayxa. [Ipu BmaxHOCTU Bo3gyxa Oonee 85 %
CTAaTHUECKOE SIIEKTPUUECTBO MPAKTUUECKN HE BO3HIKAET

Mepoii 2J1eKTpH3aLUH SIBIISIETCS 3apsid, KOTOPBIM 00J1aJlacT JaHHOE BEIECTRO.
M HTEeHCUBHOCTL 00pa30BaHU 3apsa OB BO3PACTaET ¢ YBEINUEHUEM CKOPOCTH
[IEPEMEIEHII MaTEPUAJIOB, X YAEIILHOTIO COIPOTURIICHI, IUIOM[AN KOHTAKTa 1
Y CIUIUA B3auMOJAENUCTBIA. CTENEHb 3JIEKTPM3AINN 3apsKEHHOTO TENa
XapaKTepU3yeT €ro MOTEeHINAl OTHOCUTEIILHO 3€MIJIH.

B npom3BoACTBE HAKOIIEHHNE 3aPsII0B CTATUUECKOTO 3JIEKTPUUECTBA YACTO
HaOJIFOJaeTCs IIPU:

MpeHUU NPUBOOHBLX PeMHell O ULKUEbL Uil MPAHCNOPMEDPHLIX JIEHM O 6aJlbl,
0COOEHHO ¢ NPOOYKCOBKOI,

nepekaiuke 02HeoONnacHbviX HCUOKocmeli no mpybonpogooam i Hallee
HeghmenpooyKkmoe6 6 eMKOCmil;

OBUNHCEHUU Nl NO 6030YX0600aM, OpoOIeHUl, nepeMeuiléanul u
npoceusaHull CYyxXux Mamepuaios i 6euiecmes;

corcamuiil 08YX PazHOPOOHBLIX Mamepuaios, OOUH U3 KOMOPLIX OUSTIEKMPUK,
MexaHu4eckoll obpabomxke niacmmacc,

MPAHCNOPMUPOBGAHUU CHCAMDBLX U CHCUNCEHHBIX 2A306 NO mpyoam u
UcmedeHUl Ux 4yepes omeepcmiia, 0COOEeHHO ecilll 8 2a3ax COOePHCUMCA MOHKO
pacnwvlileHHAaA HCUOKOCMb, CYCNEH3UA Wil Nbljlb,

OBUMNCEHUU aBMOMPAaAHCNopmepa, meJjiedcex Ha pe3suHo6blX WUHAX U o oell
O CYXOMY U3O0NUPYIOULEeMY NOKPLLMUIO U M. O.
MeTtoabl U CpeACTBA 3AIUUTHI OT CTATHYECKOI0 3JIEKTPHUYECTBA
K obmum npodmmakTHyecKuM MEepOIPUSATUSAM, Ipeay IIP e A0 M OMIaCHBIE
[IPOSIBIIEHUSA CKOIIUBIIINXCS BJIEKTPUUECKNX 3apsI0B, OTHOCSTCS:

® OTCOC BO3JQyXa I3 IIOMEIEHNS WIN allllapaTa, ¢ TeM YTOOBI KOHIIEHTPAINS
B3pBIBOOIIACHOII cMecH ObljIa MEHBIIIE HIKHETO MpeAesia B3pEIBA€MOCTH,

® YCTPOMCTBO aBTOMAaTHMUYECKON CUTHAIN3AI[NN, JETICTBYIOIIEN TP
BO3HUKHOBEHNN B IIOMEIEHNN WIN alllapaTe KOHIEHTPAI[U ra30B NN
[1apoB, He IpeBblmaroneil 50% HaMeHBIIEN B3PEIBOOIIACHOCTI,

® OrpaHNMYEHNE KOHIIEHTPAI[NU 3allaca POPIOUYNX U B3PLIBOOIIACHBLIX BEI[ECTB
B OJJHOM MECTE;

® YCTaHOBKAa Ha OOJIBIINX aIlllapaTax cO B3PBEIBOOIIACHOII CMECHIO B3PHLIBHBIX
IpeJoXpaHUTeNeil JOCTATOYHOIO CEYEHN B TAKOM MECTE, UTOORI IIpU
B3pBIBE IIX BEIOPOCIUIO B HYKHOM HaIllpaBJICHUIL,

* [0400p MAaTEPHUAJIOB TEXHOIOTUECKOTO 000PY/JOBAHISA TaKIM 00pa3oM.,
yTOORI NCKIIFOYAIachk BO3MOKHOCTE OIIACHBIX CKOIIICHUI AIIEKTPITUECKIIX
3apsJI0B;

® pa3BeNINBaHUE IIPEAY IpeJUTEIILHBIX IUTaKaTOB 00 OIIAaCHOCTU Ha TeX

3 IIe MG A AN O RHOHORITIECK OTO 00OpPYAJ0BaHII, HA KOTOPEIX BO3MOXKHO
CEW“*“““H%PR%%E%%%EQ?%%E%@@W 3apsa0B,

Bnaneneu: llleGayxoea TaTeAHa Anekcadg
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MeToabl, Npeaynpexaalinue ornacHble CKOIJIEHHUS 3apsiI0B U
CIMOCOOCTBYHOIIHE HX OTBOAY H HelTpaIH3aLli, cJIeayIolIHe:
® 3a3zeMJICHIE BCeX TOKOIPOBOIANIUX YacTell TEXHOJIOTMIEeCKOI0
00opy J0BaHN,
® [IOBLIMICHIE SJICKTPOIIPOROJHOCTI MAaTEPHAJIOB 34 CUET MPUMEHCHILT
IIPOBOISIIIIX ITOKPBITHI 11 10OaBOK;

* D6H_[EE 11 MCCTHOC YBJId2KHCHIIC BO3JyXd,

® OCyHIIKa M OYMCTKAa I'a30B OT B3BCIHICHHEIX, JKMNAKHNX 11 TBEPABIX YaCTIII,
® OUICTKa }HH,[[HDCTEE OT BEII'pHBHEHHﬁ KOJIIOMAIHBIMI HaCTHUITaAMII,

® JIOHM3aIlA BO3yXa IUIN CPEJERIL, BHHOHHHPGH_[Ef’I dllllapPaTHhl,

® YCTPOICTRBO AJEKTPOIPOBOJHLIX I10JIOB.
CpeacTBa 3allIUThI OT CTATHYECKOI0 YICEKTPUUYECTBA 110 NP UHLIUITY
aeiicTBUA JeauTcs Ha cieayromnue Buabl (I'OCT 12.4.124-83):

® 3a3eMILIIOIINE YCTPOMCTBA, HEUTPAIN3aTOPHI,

® VBIAXHIIOI[IE YCTPOIICTRA,

® AHTUAJIEKTPOCTATIUECKNE BEI[ECTRA,

® SKpPaHHUPYIOI[HE YCTPONUCTBA (KO3BIPEKU, IIEPETOPOIAKN ).

3azemiieHUE

3azemiieHHe — HanOoOJIee YacTO MPUMEHSIEMOE CPEJICTRBO 3aIUThI OT CTaTUYECKOTO
BIIEKTPUUECTRA.
3azemiieHHE - TIpeJHAMEPEHHOE 3IIEKTPHUECKOE COeJNHEeHIE KaKO-TNO0 TOUKU
CETHU, 3JIEKTPOYCTAHOBKH MIN 000PYA0BAHUS C 3a3EMIISIOIIUM YCTPOICTBOM
(IIY5 1.7.28).
3azemuisiollee YCTPONCTBO - COBOKYITHOCTB 3a3€MIIUTEIIST/ 3a3EMIINTENCH I
3a3eMJLTIONIX IpoBOAHUKOB (IIYD 1.7.19).
3aszemuinTe b - IIPOBOJAIAS YACTh WIN COBOKYIIHOCTh COEAUHEHHBIX MEXTY
c000I1 MPOBOASANINX YAaCTEI, HAXOIAIINXCS B SJIICKTPUUESCKOM KOHTAKTE C TPy HTOM
(IIY31.7.15).
ConpoTuBjieHHe 3a3eMJI€HUA - OTHOIIIEHNE HAIPSIKEHIIS Ha 3a3€MILSTFOIIEM
YCTPOIICTBE K TOKY, CTEKAIOIEMY € 3a3eMIUTes B 3eMino (I1I1Y D 1.7.26)
3awiumHoe 3a3emieHue
OTO 3a3eMIIEHIIE, BRIIIOJIHIEMOE B IeILIX a1ekTpobezonacHocT (IIVD 1.7.29).
3amuTHOE 3a3eMJIeHIe 0OecIIeunBaeT 3alUTy 3JIEKTPOYCTAaHOBKH U
o0OpyI0BaHMS, a TaKXKE 3aIUTY JIFOJIEl OT BO3AEIICTBIS ONACHBIX HAIIPSHKEHUI 1
TOKOB, MOTYIIIIX BO3HUKHYTh IIPU IIOJIOMKAX, HEIIPABUIILHOI SKCILTY aTalllN
TEXHUKU (T.€. B ABAPUMHOM pekIMe) U IpU pa3psagax MoaHuil. Taxxke
3aIUTHOE 3a3€MIIEHIE HCIIOJIBL3Y €TCA I 3al[UThHl allllapaTyphl OT IIOMEX IIpU
KOMMYTAIIIX B [IUTAIOM[EN CeTH U UHTEP(PElCHBIX I[EeIlsIX, a TaK¥Ke OT

BHEHTpDMaFIﬂ%m&ﬂ%%: HaBCACHHEIX OT paﬁﬂTaIDH_[EFG pPAIOM DﬁﬂpyﬂDBaHHH.

HD{EPD@HE@@WWW&HEHHE 3a3€MJIEHUSI MOJKHO PaCCMOTPETH Ha JBYX
Ceprudomkar: 2C0000043E9ABBESS52205E7BAS00060000043E

BmﬂMepﬂéﬁ@mBa TateAHa AnekcaHgpoBHa
e B COCTaBe BHEIIHEN MGJ’IHH&BHH_IHTHOE CHCTCMEI B BITJIC 34a3CMIICHHOI'O
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e B COCTaBE CUCTEMBSBI 3alllUTHl OT UMIIYJILCHOTO IIEPEHAIPSAKEHNSA B COCTABE
AJIEKTPOCETU OOBLEKTA.
YUuTBIBasl MaJlble pa3psiiHbIe TOKU IIPU CTATUUECKON 3JIEKTPU3al[iU, JOIIYCKarOT
COIIPOTHURIICHUE 3a3eMJLIIOIIEro yeTporcTra 4o 100 Om.
Hemerannmdueckoe 0o00py JOBaHIE CUNTAETCS SIIEKTPOCTATHUECKH 3a3EMICHHBIM,
€CJII CONPOTURIIEHUE PACTEKAaHUIO TOKa Ha 3€MJIFO C JIFOOLIX TOYEK €ro
BHYTpEHHEIl 11 BHEIIHell TOBEPXHOCTHU IIpeBblmaeT 10’ OM IIpI OTHOCUTENBLHOI
BIIAKHOCTHU BO3ayxa HeE BhIIIE 60%.
B nipomsBocTBaxX IZI€ CYIECTBYET OIIACHOCTL BOCIIIIAMEHEHNS B3PBIBOOIIACHBIX
pPa3psA0B ¢ YeIoBeKa, He0OX0AUMO 00eCIIeUnTh paboTarOIMIX
AJIEKTPOIIPOBOIsAIMMEl 00yBbrO. OOYBB CUHTAETCS AIIEKTPOIPOBOIAIIEI, €CIIU
SIEKTPIUECKOE COIPOTURIIEHNE ee He npeBnimaer 107 Om.
HoHnusauusa Bo3ayxa
I[pu HEBO3MOXHOCTU UCIOIB30BaHIL CPEACTB 3allUTEl OT CTAaTUYECKOTO
AIIEKTPUUECTBA PEKOMEHIYETCS HEUTPalIN30BaTh 3apsbl MOHM3AIMEN BO3gyXa B
MECTaxX X BO3HHUKHOBEHUsS WM HaKOIUIEHUSA. JIJIId 5STOro MUCHOJIB3YIOT
cIerualbHEIE IIPHOOPHI - NOHU3ATOPHI, CO3JaroI e BOKPYT
Ha’JIeKTPHU30BAHHOIO OOBEKTA ITOJIOKUTEIILHEIE 1 OTpHUIlATEIbHLIE NOHEI. MOHEL,
NMEIOINE 3aps/], IPOTUBOIIOJOXKHBEIN 3apsAny AUAJIEKTPUKA, MIPUTATUBAIOTCA K
OOBEKTY U HelTpalm3yroT e€ro. J[1g OoTBoJla CTaTUYECKOro 3JIEKTpHYECTBa C Tela
YeJIOBEKa IIPEyCMaTPUBAIOT TOKOIPOBOAAIINE IIOJIBI MJIM 3a3€MIIEHHBIE 30HHL,
paboune IUIOMIAJKH, IIOPYYHU JIECTHUIl, PYKOSATKHM IPHOOPOB U T.I.;
oOecneunBarOT padoTarOMIX TOKOIIPOBOJAIENl OOYBBIO C COIPOTHBICHHUEM
rmoJomBEl He Oostee 108 OM, a TakKe aHTHUCTATIUECKOIT CIIEIT0 1€ K JOT.
Heinrpaanszaropsl o npuHUUny HoHu3zauuu aeasarcsa Ha (1'OCT
12.4.124-83):
NHJTY KITWOHHEIE, BEICOKOBOJILTHEIE, JIyUEBEIE, adpOJUHAMITUECKUE.
CpeacTBa HHANBHIYAJbHOHN 3a1HUTHI OT CTATHYECKOI0 JIeKTPHUYECTBA B
3aBUCHUMOCTH OT HA3HAYCHUA JEJIATCH HA:
® cCIelualibHasg OJeXK/Aa JIEKTpOCcTaTUUECKasd;

® CIlICHaJIbHaA DﬁyEB AHTHSJICKTPOCTATIIHCCKAaMA,

® IpeJoXpaHUTEIbLHEIE IPUCIOCOOIeHNSI aHTUAIEeKTpOoCcTaTUUYeCcKe (KOobIla
11 OpacieThl);

® CpEICTBA 3aIlUTLI PYK aHTUAIIEKTPOCTATUUECKUE.
Ilopsinok BbINOJIHEHUA PA0OTHI
1. IlomyuuTs 3ajaHue Ipeno gaBaTeris.
2. Ilo3HAKOMHTBLCS ¢ METOJAMH U CPEACTBAMU 3aIIUTHl OT CTATIUECKOIO
AIIEKTPUYECTRA.
3. 3anonxute Tadamiry Ne 1.
4. 3anonHurte Tadbauiy Ne 2
d. OTBeRiTt R HAKIHTPOIBEHBIE BOTIPOCHL.

cF oy b N OOHGBCHET BMIFBICHe0CME KOJIIeKMUBHOIL 3aujiimbl padboOmMarouiix

Emam;gut, 7 5:35 yxgﬁl jEl_Tg!éa).ﬂ.nEHcaHﬂpDEHa

HanmeHoBaHHe IIPOH3BOACTBEHHOT O (pakTopa CpeJiCTBa 3aIlHThI
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JJIICKTPHYCCTBA

Tabmuya No 2 Knaccugurayus CH3 no 3awumuomy HasHayeH1o

SallMTHLIE CBOUCTBA | 3all[HTHBEIE CBOHCTRA YcioBHBIe 0003HAUYEeHH S 3aII[HTHBIX CBOHCTB
T PYTIIBI TTOATPYIIIIBI TTOATPYIIIIBI
CriertnanbHOH | CrielHaJIBHOH PykaBHi[ 1
OJ[eKIIbI 00VBH IIePYATOK
Ot Ot
3JIEKTPOCTATHYECKHX | AIeKTPOCTaTHYECKHX
3apSII0B H TTONIEH, Pa3psIOB
3JIEKTPOCTAaTHYECKHX
II0IIeH

KoHTpobHBIE BOIIPOCHI
1. UTo Takoe CTaTHUECKOE 3JIEKTPUUECTBO?
2. Kakue nponzBoACTBEHHBIE IIPOIECCHI CBS3aHBI C OIIaCHOCTBIO
BO3HNKHOBEHIS CTATUYECKOTO AJIEKTpUUecTBa?
3. Kak obecneunTs 31€KTPOCTATUYECKYIO NCKPOOE30NaCHOCTD
IIPOU3BOJCTBEHHOTO 0OBEKTa?
4. Ilepeuncinure cpeacTrBa 3alUTEl OT CTATUYECKOT'O 3JIEKTPUUECTRA.

IIpakmuueckas paboma Ne 5
Boluucnenue HanpaxiceHUus NPUKOCHOBEHUS U ULA208020 HANPAHCECHUSA
Ileab: HayuuThCS BBIUUCIEITL IIAarOBOE€ HAIPKEHHE U HaIpsKeHHE

IIPIIKOCHOBCHIIA.
OcHoébl meopuu.

1.1. HanpsoxeHne npsaMoro MpuKocHOBeHUA B TpexXdazHoli cetu I'T

B CI’IMMETI}HT—IHGﬁ TpﬂX(l)EIBHGﬁ CCTH TOK HCPC3 HN30JAINKO Ha 3CMIIFO 3aBHCHT
oT (bELBHDFO HAIIPAMNKCHIIA U, dKTHIBHOI'O COIIPOTHUBJICHITA HN30JIAIIIHI Rm I EMKO-
ctu C (bEIBLI OTHOCHUTEJILHO 3eMJIN. AKTHUBHBII TOK YTCHKI HCPC3 H30JIALTINEO

[,=U/R_ ,TOK YTEUKHN HEPE3 €MKOCThL C 3aBuUCHT OT T—IELCTDTLIf HAIIPAKCHITA CC-

™. I.=U/X,=UwC, TAe o= 27 — KpyroBas 4acTOTa HaIIPSKEHUS CETU.
Ha BextopHoIll nuarpamme Tok Ig mmo ¢aze coBmajgaeT ¢ HanpskxeHueM U cetn,
a Tok I¢c — onepexaet Hanpspkenne Ha 90° (puc. 1). ITosToMy mOIHEIR TOK a3kl

Ha 3€MJTIO I.=y12+12=1,

AJ

I;
Ic

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWELHD

Ceptvdmkar: 2C0000043E9ABBB952205E7B -
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa IR U

NeiticTautenex: c 19.08.2022 no 19.08.2023 PrcyHok 1
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B HoOpManmbHOM peXHMe COIIPOTHURJICHHE H30JLIIUU IPOBOJIOB Z MHOIO
OOJILIIIE CONPOTUBICHUS Tejla deiloBeka Ry, KOTOpo€ NPUMEM pPaBHEIM HYIIFO.
Torga mpu kxacaHHHN dYEIIOBEKOM, Hampumep, ¢aspl A, IIOTeHIHall 3TO a3kl
CTaHET PaBHBEIM IIOTEHI[HAIy 3€MIM, T.€. HYJIO, a noTeHmuanmel ¢a3z B mmm C
BO3PAcCTyT OO BEKTOPHOH cyMMbl Hamnp:skeHHN daszel A u B mm C. CkazaHHOe
nosicHsaeTcs puc. 2a, rae Uy Up, Ue — ucxogueie HanpsixeHus ¢gaz A, B, C; @43

®B1, @ci— noTeHuanel ga3 A, B, C mpu 3aMeIKaHII IIPOBOJga A Ha 3eMITIO.
U,.al I.b.

* A

N |4 N

U'l.' U B L.' IB
(Y
Qe Ie Le
La
a §
Puc. 2

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023



N3 reomerpuuecknx noctpoeHuil puc. 20 (Ig;u Ic; — Toxu daz B u C mpn
3aMBIKaHIN HpoBoda A Ha 3emmto, I4; — cymMmapHBId Tok ¢az B u C, T.e. Tok
dazel A Ha 3eMIr0) BUAHO, 4uTO OTpe30ok NIay B 3 paza OoJblie OTpe3KoB
NUc=NUg, nponoprinoHabHEIX TOKaM YTEUKHN Ha 3€MJIFO B HOPMAaJIbHOM pe-
xuMe Ic 1 Ig, T.€. TOK Yepes YeJloBeKa

1,=3U/Z=3I,.

IIoCKONBKY peaslbHO CONPOTHURIIEHUE TEIa YelIOBEKa HEHYJIEBOE, IIOTEHITUAI
¢dazpl A OyZeT OTINYAThLCS OT HYJIL, B pe3yJIbTaTe Uero TOK Uepes delIoBeka Oy -
JICT OINCHIBATLCS YpaBHEHUEM I, =U((Z/3+R,).

IIpumep 1. Ilycts B ceru IT 380/220B comnpoturiaenune mzosrsauu R,;=30
KOM, a eMKOCTh (pa3HEIX HPOBOAOB OoTHOCUTEILHO 3emun C=0,1 mMx®. Onpene-
JINTH TOK IPSIMOTO IIpUKOCHOBEHUS npu Ry=1 xkOm.

PeuteHue. AKTUBHEIN TOK YTEUKHN HA 3€MJIFO
I,=U/R, =220/30="7.333mA.
EMKOCTHOU TOK YTEUKN Ha 3€MITIO
[. =UwC = 220-314-107" = 6.91.mA4.
1 IONMHEBIN TOK YTEUKN HA 3€MJIEO

I.=I>+1> =53.77* +47.72* = 10uA4.

IIomHoe COIIPOTHRIICHIIC YTCHKII HCPC3 N30JEAINIEO IIPOBO A4

Z=U/I; =220/10=22kOm.
Tox uepes Teno uesnoBeka npu IpsAMoM IPUKOCHOBEHUN
[, =U(Z/3+R,)=220/(7.333+1) = 26.4mA4.

1.2. HanpsizkeHne KOoCBEHHOTO IIPUKOCHOBEHN B aBapuiinoii cetu I'T

KocBeHHOE IPUKOCHOBEHNE UMEET MECTO IIPU KaCaHUU YEIIOBEKOM KOpIIyca
AJIEKTPpO0OOPYJOBAHUS C IMOBpEXIACHHON wM3omdanueil. Ilockobky KopIiyc 3a-
3€MJIEH, IIPUYEM COIIPOTUBIICHIE 3a3€MJIEHUSA MHOT'O MEHBINIE COIPOTURICHI
M30JISIII HEIIOBPEKAEHHBIX (pazHBIX IIPOBOJOB M COIPOTHBIICHII Tella YelIOBe-
Ka, TO IIOTEeHINAJI KopIyca OyAeT ONMM30K K HyIIO. TaK, B paCCMOTPEHHOM BEIIIIE
mpuMepe npu KopoTkoM 3aMblkaHun (K3) daszer A Ha xopmyc Tok Iy cCOCTaBUT
30 MA (yTpoeHHOE 3HAUYEHHE TOKa YTE€UKH B HCIPaBHOM cocTosgHum). Ecmn co-
IIPOTHURIIEHUE 3a3eMiIeHUs obopynoBaHusd R;, Hanpumep, 100 Om, To Hampsxe-
HI1€ KOCBEHHOT'O IIPUKOCHOBEHU]

U =R, -1 =100-0,03=3B.
1.3. HanpspxkeHrne npsmMoro IMpuKoCHOBEHNU B aBapuitHoil cetu IT

HDCKGHBI{}’ IIPH 3aMBIKdHHH D,[[HDﬁ 13 (1)3_3 Ha 3C€MIIIO IIOTCHIIHAJIBEI OCTaJIb-

HEIX (pa3 BO3pacTaroT B {paa (puc. 2a), To mpsAMoe KacaHHE€ K HIM BeCbMa
OIIaCHO, ITIOCKOJILKY K UEIOBEKY B ATOM CJIy4yae MpPUKJIaJbIBACTCS IIPaKTUUECKU
nuHeliHoe HampspkeHne 380 B. HesnaunreslbHOE CHUKEHUE HAIPSDKEHUS 34

CUeT Haﬂe%gﬁm Ha COIIPOTUBJICHUN 3a3€MIICHHIS IIpaKTIUeCK! He
COKaRBI Bag T BIIHANHAHAFTSIK@CTE FEPaKEHII DJIESKTPUUECKIIM TOKOM.

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

_1.4. HaltpsbkeHre IpsiMoro puKOCHOBEHIIS B IICIIpaBHOI Tpex dasHoit cetn TT
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HpH IHPAMOM IIPHKOCHOBCHHII B CCTH TT Tok HEPEC3 TCIIO HCIIOBCKaA

1, = U(Rh "'"Ru)!
r'Jc Rg — CDHpDTHBHEHHE 343CEMIICHIA ITCTOYHHIIKA TOKA.
R,

HaHpH}HEHHE IIPHNKOCHOBCHITA Um = I}: . Rh =U

R, + R,
[Tockoneky Rp>>R,, HalpsDKeHHE NPUKOCHOBEHMS IIPaKTHUECKH paBHO as-
HOMY HaNPsSKEHIIO CET.

1.5. HanpsxeHnne NpUKOCHOBEHNUS B aBapuiiHoil TpexdazHoii cetu TT

HpH 3aMBIKAHIH (I)EJ.BBI Ha 3CMJIIO IIPOTCKACT TOK 3a3CMIJICHITA
Is' = U(Rs' —|—f€(})
IIpu »TOM HaIpsDKEHNUE IIPUKOCHOBEHMS K IMOBpeXkJIeHHON (daze paBHO mo-
TEHIINAJy IIOBPEXKACHHON (pa3nl

R
U, ,=1-R,=U P FR( Ecmu Rp=0, To Hanps>keHIE KOCBEHHOTI'O IIPHUKOCHOBEHI
+
3 )

paBHO (pazHOMY Ha- MpsDKEHITO ceTU. Ecim ke Rp=00, To mMeeM pacCMOTPEHHY IO
BoINIEe ceTh IT.

HamnpspkeHne npsamMoro IPUKOCHOBEHHSI K HEMNOBPEKICHHON (aze TakiKe 3a-
BIICUT OT colpoTurjieHus R, zazemneHnsda nctounnka nutanns. Ecmm R,=0, To
HaIlpsSDKEHIE IIPHUKOCHOBEHUS paBHO (azHoMy. OOQHAKO II0 MEpe YBEJIMYEeHU
oTHomeHus R,/R; HampsKeHUe MPsSIMOTO IIPUKOCHOBEHMS PacTeT, JOCTUrasl JIi-

HeliHoro 3HaueHNs npu R;=0. [Ipn koHEUYHBIX 3HAUEHUSIX COIIPOTHRICHHN R, 1
R; HampsDKEHUE MIPSIMOTO0 IPUKOCHOBEHNS MOKHO pacCUNTaTh I10 (popMyJie

U, =+(05+1R,)*+0,75U>,

KOTOpasl BRIBOJUTCS U3 IIOCTPOEHUII pUC. 2a IPH PacIOIOKEHUU TOUKU (Pa; Me-
x1ay Ua 1 N.

1.6. HampspxeHne npsMoro NpuKocHOBEHHUS B ceTu TN

IIpu npsaMoM mpuKoCHOBeHHHN K JBYM ¢azam B cetu TN, kak 1 BO BCEX OC-
TaJIbHBEIX, YEJIOBEK OKazBIBAETCA IO JAelicTBUEeM JHMHeliHoro HanpskeHus 380 B.
IIpu omHO(a3zHOM IIPHUKOCHOBEHUM (UEJIOBEK O] AEHCTBUEM (PazHOTO HaIps-
xeHnd 220 B) Hammune 3azeMIIeHHIS 3IIeKTpooOOpyAOBaHIS HE CKazbIBaeTCS Ha
TSKECTU IIOPakeHI TOKOM.

1.7. ABapuniHeiil pexxum cetu TN

Haunbonee BepOSATHBIM aBapUIHBEIM peXkKHUMOM ceTi TN SBISETCS 3aMBIKaHUE
(hazHOTO MPOBOJA Ha 3aHYJIEHHEII KOPIyC 3JIEKTPOOOOpPYAOBaHHA. B 3TOM CIIy-
yae TOK KOPOTKOT'O 3aMBIKaHIIA

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO Ji
K

=U/R,,
Cepmudomkatr: 2C0000043ESABBBO952205E7/BAS00060000043E 3 -0,
sRHGM . y'-s-COAPOTABACHIGHEIIN (Pa3a-HOJIb NCTOYHNKA TOKA.

CormacHo TpeOoBaHIIO IIpaBui yCTpOICTBa SJIEKTPOYCTAaHOBOK, B TI'PYIIIO-
ARBEXCCeTROHPORTAMNMOCTEL HYJIEBOTI'O 3alUTHOTIO IIPOBOJJHIKA JOJIKHA PaBHAThL-
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CA IIPOBOJIIMOCTII (PA3HOTIO. IIpu >tTom R o PABHO YIBOCHHO 3HAUYCHIEO CO-
P-

IIPOTHBJICHIIA 3alllIITHOI'O IIPOBOJHIKA, a4 IIOTCHIIHAII B MCCTC K3
‘;93:3 :Im .ij' =U ‘R/2R= U"fz

Taxum DﬁpEIBGM:. HAlIPpAXKCHIIC KOCBCHHOI'O IIPHMKOCHOBCHIA HC IIPCBBEIIIACT
ITOJIOBITHEI (]I’)ELBHGFO:, CCJIM COIIPOTHBIICHHNC HYJICBOI'O 3alllIITHOI'O IIPOBO/JHIKA HC
IIPCBEIIIACT COIIPOTHBJIICHIIC JInHenHoro. Hammune JOIIOJIHUITCIIEHOI'O 343CMIIC-
HITA D6Dp}",[[DEELHHH CIIOCOOHO JINIIL He3zHAUUTEILHO CHIBUTH IIOTCHIIITAJ]I MECTAa
K3 3a cuer IIPOBOJAMMOCTI 3CMIII, T.C. IIPOTCKAHITA HACTII TOKa 110 ICIIHI 3a3CM-
JINTCIIb SHEKTPO{Z‘JﬁDpyl[OEaHIIH — 3CMJLA — 3a3CEMJIIITCIIE ICTOUHIIKA.

IIpakmuueckas paboma Nob

Pacuem SAU{UMHOCO 3N3eéMJIEHUA

HE.J]LI HAaYHHTLCA PAaCCHHUTBIBATE COIIPOTHEBIICHIIC 3a3CMIIITCIIA.

OcHoé6bl meopuu.

CDHpDTHBHEHHE Rj CAIMHITYHEIX 3a3eMIINTeNIen OILIPCACIIAROT IIO (prMyHaMZ

1. IITapoBoii B 3eMlIe R, = L(HB}

27D 41
2. IlomymapoBbId Y HOBEPXHOCTH 3€MJIH R, =p/mD
4]
3. BepTukanbsHas TpyOa 40 MOBEPXHOCTH 3E€MIIH R, = 2‘; In y
4.  BeprukambHadg TpyOa Ha rimyOuse f (1o cepeUHEBI TPy ORI )
o . 2
. I'opuzoHTankHag TpyOa Ha MOBEPXHOCTH 3eMIII R, = —1In -
IE
6. ['opu3oHTanbHag TpyOa Ha riryOuHe ! R = %lnd—.
t
7. Kpyrnas rmiacTuHa Ha IOBEPXHOCTHU 3€MJIN R = p/2D.
8. [Imactuna a-b, mocTapiIeHHas B 3eMJIe Ha pedpo R, =0.25+ab.
9. opu30HTANIbHAS [10JI0CA R P 2
24 dt

R =L [mZiosmiEl)
24\ d 4

B stux gopmynax:

P — YAEJILHOE CONPOTURIIEHUE I'PY HTA,

[ — AJIITHA CTCPXHA I ITOJIOCEHI,
JOKYMEHT MNOANCAH

d— A A GBI BCTOIMO R |

e — TV U HA 0T HOBEDXHOCTH 3eMITH 0 CepeJIIHEl STIEKTPO/A;

D — nuameTrp mIacTUHEL WX (II0JTY )c(epHI,
Neiicravrela IHMPIZHA FQPIF30HTAIILHO I ITOJIOCHL.
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1.8. OHpﬂﬂEHEHHE IIOTCHITIIAJIa 3CMIJII BOJIN3 U 343 MJINTEII

HDTEHL{HHH 3a3CMIIUTCIIA 11 COIIPHKACAIOHICI'OCA € HMM CJIOA 3CMIIM PaBCH
IIPOMU3BCJACHHIIO TOKad 3da3CMJINTCIIA Ha C€I'CO COIIPOTHBIICHIIC PACTCKAHIEO TOKA
Q9=I3R3. IIo MCPpC VHAaJICHHMNA OT 3a3CMJIMTCIIA IIOTCHIHMAJI 3CMIIII CHIIKACTCA
BCIICACTBHC IIaJCHIIA HAIIPAMKCHILA B 3CMIIC IIPH IIPOTCKAHMII TOKa 3d43CMIINTCIIA.
HDTEHL{HHH 3CMIJIN @; IIPH IIPOTCKAHHIH B HEHN TOKa I;,- PaBCH IIdJICHIIFO HaIIPAMKC-
HIIA B 3CMIIC CHAPYXKI OT BHB]}IHOTEHL[HHHEHDﬁ IIOBCPXHOCTI, Ha HGTDpDﬁ pac-
ITIOJIOXKCHa TOYKA4 HM3MCPCHIDA IIOTCHIIIAJIA. Ha PACCTOAHITAX OT 3da3CMJINTCIIA,

IIPEBBIMAIONINX €ro HaHOOIBIIHI pazMep, SKBUIIOTEHIINAILHBEIE ITOBEPXHOCTHU
00pa3yroT IOIyc(hEpEl, IOATOMY AJI1 ONPEACIICHIS MOTEHI[MAla 3€MIHM MOKHO
[IOJIL30BaThLCSA (POPMYJION UId IIOIycPEepHUecKoro 3a3eMINTeNId. Tak, eclu
p=100 Omem u Tox I=10A BepTHuKaIBLHOTO 3a3eMIUTEII [=3M, TO MOTEHI[HAJI Ha
[IOBEPXHOCTHU 3€MIIH Ha PACCTOSHUU F=5M OT 3a3€MIINTENIS Oy JIeT

o= pl | =100-10/(3.14-5) = 63.7B.

B To ke BpeMs COIpOTURIIEHNE 3azeMInTed guamMeTpoM 0,03m
R - p . 4 _100 4.3
214 d 628 0,03

= 95.40m,

a ero noreHnuan ¢, =10-954=954B.

IIycTe HanpsxeHne U OpUIOKEHO MEXIY ABYMS MOIYChepHIeCKIMH 3a3eM-
nurenaMmu ¢ guamerpamu D;u D,, yaensHOe CONpOTHUBIEHUE I'pyHTa p. Torga
COIIPOTHUBJICHUE pacTEKaHMIO TOKa IIEPBOTO 3a3€MJINTEILI R, = p/7nD,, a BTOPOIo —
R, = p/7zD,. ECIIN pacCTOSSHUE MEXKJY 3a3eMJINTEIISAMI HAa HECKOJIBKO IIOPSIJKOB
[IPEBLIINAECT UX ANAMETPhI, TOK 3a3E€MIINTEIICI

I[,=U/(R +R,).

[Ipu »TOM IOTEHIHUAILI 3JIEKTPOJOB OOpaTHO IMPOIIOPIIMOHAILHEI X JUaMeT-

paM U IPOTUBOIIOJIOXKHEI 110 3HAKY !

w.=UR’j' =v ; _UDLED
R, ﬂﬂlﬁ[i—l—i] 2 |
T\D, D,
D
, =U —.
72 D, + D,

IIycTh paccTosHHE MeXJy IeHTpaMu Hojycdep paBHO 2a, TOTJa IIOTEHI[UAI

B EpE,I[HEﬁ TOHKC MCIKAY 3d3CMIINTCIAMHI OT IIPOTCKAHITA TOKA 3JICKTPO /a4 |
o =1.plna,

a OT IMPOTeKaHUsA TOKa 3JIeKTpoda 2 ¢, =-1,p/ na.

HDTEHL[HELH — CKaJlIXlpHadAd BCJIIHHNHA, IIO3TOMY PC3YVIIBTHPYHOIMICC 3HAYCHIIC
IIOTCHIIIAJIA B Cpﬁ,[[HEfI TOHKC MCXKAY 343CMIINTCILAMIT

.=, to,=1,plna-I,p/lra=0

HC 3d4BHCHT OT HMX Pa3sMCpPOB, T.C. CDHpDTHEHEHHﬁ PaCTCKAHHNKD TOKA. ITO BaXK-
HOC IIOJIOXKCHIIC IIO3BOJIACT Ha IIPAKTHKC G6Hap}"}KHEHTb TOHKY C HYIJICBEIM IIO-
TEHHH&HD%ﬂ%EF{%‘E%% 3d3CMIIIITEIICIT Ha 6ECHDHET—IHDCTB. ’
CepmH»pH N NICH EHACGHIAD s Pra GO A HI S 2a MCXHKAY 3a3CMIIINTCIIAMIT KaXKJBIH 3 HHX
Bnapeneu; llebayxoea TarkAaHa AnexkcaHapoBHa
Df{aﬁ{ﬂTCH 30HC PaCTCKaHIA TOK4d BTOPOI'O 343CMIIMTCIIA. HUTorom sToro craHeT

BCIIIMHYCHHC TOKd KadiJOI'O 3a3CMIIHNTCIIA, IIOCKOJIBKY OH 6}",[[ET IIPOTCKATL IIO
Nepcrertened: ¢ 19.08.2022 no 19.08.2023
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JIEIICTBIEM Pa3HOCTU IOTEHIUAJIOB JIJAHHOTO 3a3€MJIUTEIIA U IMOTEHIAJIa 3€MIIN,
C0O3/1aBa€MOT0 TOKOM BTOPOTI'O 3a3€MJINTEILA.

IIpumep 2. Hanpskxenne U =10B OpIoKeHO MEXAY ABYM: IIOJycCdepude-
CKIMH 3a3€MIINTEIIMHI C PacCTOSHHEM MEXIY LEeHTpaMu 2a=2M U AuaMeTpaMu
D, =D,=1m, yJIeIbHOE COIpPOTHRJIeHNE TIpyHTa p=062,8 Owmem. Hailitn
3IIEKTPUUECKIE [IapaMETPhI 3a3€MIINTEIE.

Peutenue. ConpoTUBJIEHNE 3a3eMuTresienl R, = p/aD =200m
Tok 3azemnureneii 0e3 yuera B3anMHoOTo BImstHusa I, =U /(2R ) = 0.25A.

lIoTrenmman, cozgaBaeMBIN BO3JIE KaXJOI'O 3a3€MIINTEIIA TOKOM BTOPOTO
3a3eMIIUT eI, Ap=(1,)/2na)=0.25-62.8/(2-3.14-1)=2.5B..

Paxrndeckuil Tok 3azemiurenein I, = (U +2A@)/(2R,)=15/40=0.375A.
DakTryecKkoe CONPOTURIIEHNE KAk JOT'0 3236 MIIUTES
R, =05U/1=1330m

1.9. ComnpoTupieHne rpy IroBOro 3a3eMINTENI

['pynmoroii  3azemuutens (I'3) CcOCTOMT M3 HECKOIBKUX BJIEKTPOJIOB,
BKJIFOUEHHBIX IIapajlyIeJIbHO, T.€. HaXOJAIINUXCSA IO OJHUM IIOTEHIIMAJIOM.
Ecmm co- mnpoTHRIEHIE pacTeKaHMIO TOKa OJMHOYHOro »nekTpoda R, a
pacCTOSHNUE MEXAY HHMHU MHOTO OOIbINe HX HamOOJLIIEro pa3zMepa, TO
CYMMapHO€ COIIpOTHURIEHUE 1’3, COCTOMIIEro n3 n 3IEKTPOJIOB, OYAET B 1 pa3
MeHbIIE, T.€. R;=R/n.

Ho ecnm xaxapin sexkTpos 13 HaxoauTcsa B 30HE pacTeKaHUsd ToOKa
COCEJIHHIX SJIEKTPOJOB, TO €ro 3¢p¢PeKTUBHOCTL CHIDKAETC, IIOCKOJIBKY TOK
JAaHHOIO JJIEKTpOoJia OIpeJesieTcsd He IIOJHBIM IoTeHimajioM 13, a
Pa3HOCTBIO IIOTEHIMAJIOB 13 1 3eMiIm B MECT€ HaxOXKICHUS SJIEKTPOJa.
CreneHb CHIDKeHHI HS(Q@PEeKTHBHOCTU SJIEKTPOJOB ['3  ompeaensercs
pPacCTOSHNEM MEXIY HHUMHI, B3alMHBIM PacIOJIOKEHHNEM U KOJINYECTBOM.
3HaucHNSI KOA(QQPUIMEHTOB MHCIOJIB30BAHIA BEPTUKAIBHBEIX ASICKTPOIOB
IPYIIIIOBOIO  3a3€MIINTENIA B 3aBUCUMOCTH OT PacCTOSHUSI X MEXIY
3JIEKTpOJaMIU, IPUBEACHEI B Ta0J. 1, ropm3oHTaIBLHEIX — B Ta0II. 2.

Tabmira |
KoadprimeHT 3(p(peKTHBHOCTH BEPTHKAILHBIX SJIEKTPOJ0B
» YHcI10 3IeKTpo0B
2 4 6 10 20 40 60 100
PasMerneHHe 5IeKTPOJIOB B PSI
1 0,85 0,73 0,65 0,59 0,48 - - -
2 (0 AokyMEHT [ﬂ%ﬂm‘ 0.77 0.74 0.67 - - -
CEI}THE'%HETZ AC00096 SABEBO9S BA EIEIEM;HE 0381 0#?6 B - =

Bnapeneuy; lleBayxosa TaTesaHa Anekc angmem eHHa BHEI{'I‘I)GI[GE 110 I{GHT}fpy

1 : 0,69 0,61 0,56 0,47 0,41 0,39 0,36

DeiictaPrenex: d 19.08.2022 no 19.08.GHZA8 0,73 0.66 0.63 0.58 0.55 0,52

3 : 0,85 0,80 0,76 0,71 0,66 0,64 0,62




KoadprirreHT 3 eKTHBHOCTH COeIHHHTEIIbHBIX ITONIOC

Tabrmra 2

- Yrcro snekTpooB
2 4 6 10 20 40 60 100
PasMeIeHHe SIIEKTPONOB B PAJ
1 0.85 0,77 0,72 0,62 0,42 : - -
0,94 0,84 0,80 0,75 0,56 - - _
3 0,96 0,92 0,88 0,82 0,68 - - -

Pa3MeleHre 3JIeKTPOJIOB IO KOHTYPY

IIpumep 3. BepTukaneHele cTepkHH JinHOIN [ = S5M guamerpoMm d=2cMm co-
€/INHEHBI IIEPEMBIUKAMII 13 TaKUX K€ IIPYTKOB. PacCcTosHNE MEXKY CTEPKHIMU
B PAAY OM, PacCTOSIHUE OT IMOBEPXHOCTH 3eMJIN 0 cTepkHeEl §,=0,7/M. Y aebHOoe
conporurienne zemim p= 100 Omem. IlycTe TpeOyerca paccuuratb ['3 c
CONPOTHRJICHIEM PacTEKaHUI TOKY He Oojiee 4 Om.

Peutenue. CoIpoTHRIIEHIE OUHOUHOIO BEPTHKAILHOTO AIIEKTPOa
R=P (M ospPri)_ 100 (10 543245
d 4—1) 2.3.14-50 0.02 4.32-5

T 27
OpHUEeHTUPOBOYHOE KOJINUECTRBO BEPTUKAIILHEIX CTEPKHEN
n=R,/R_=234/4=6wum.
COIIpOTHRJIEHNE OJJHOII TOPHM30HTAILHON IIEPEMBIUKHN O€3 yueTa BepTHUKallb-
HBEIX CTEPIKHEN

J: 23,40m,

[ 100
R = P nl -
24 dr. 2.3.14-5
CONIpOTHUBIEHIE IIECTH BEPTHKAJILHLIX CTEpKHEl Ipu kod>dduiueHre uc-
rob30oBadusd k,=0,65

In[25/(0.02-0.7)] = 23.8460m,

R =R.(n-k, )=23.4/(6-0.65)=60m

1 : 0,45 0.40 0,34 0,27 0,22 0,2 0,19
2 : 0,55 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

COoNpOTUBIEHNE IISITU TOPU30HTAIbHEIX HepeMbIuek npu k,= 0,72
R, =K. (n-k, )=23.846/(3-0.72)= 6,620m
CDHpGTHBHEHHE I'PYIIIIOBOI'O 343CMIIITCIIA

o - RRoy 6662

. = =3.150m
* R +R, 6-6.62

HTO YIOBIICTBOPACT Y CJIOBIAM 34 /d44I1.

1.10. HEIHpH}KEHHE IIPHUKOCHOBCHIIA C YHCTOM IIOTCHIIMATJId 3CMJII
JOKYMEHT MNMOANCcAH

EHTP‘Q—IHDH Noarichio
ceonddPIMER, 4, CBETINEHUK (HAPYKHOTO OCBEIICHUS 3aKPEIUICH Ha MeTallInde-
SeROI OHOPE:s HIDKEPT-9aeTL KOTOPOII BBIIIOJTHEHA M3 TPYOBl AHaMETPOM dp=

0,15M, zarmyOmneHa B 3eMio Ha [=1M 10 IEHTpY OCTOHHOIO IIIJIMHApPA JHMaMET-
APONTOASM Y aeEHOe  conpoTuBiIenne 6eToHa pg=50 Omem, zemnu p,=150
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OmeM. Cetpb TN-C, 3aHyneHHNE OIIOPHI OTCYTCTBYET. IIpu moBpekIeHUN N30II-
IINI CBETUIILHHIKA OIOpa OKazanachk Ioj HampspkeHuem U,=220B. Onpenenurs
HaNIpsDKEHIE MPUKOCHOBEHUS K OIIOpE IIPU PACCTOSIHUM MEXY HEU U HOoTraMu
yenoBeka 0.4M Ipu HaIMYNU M OTCYTCTBUU OETOHHOI'O KPEIUIEHIS OIIOPHI.
Peutenue. ConpoTHBIIEHIE PpAacTEKaHIMIO TOKa cJIos OeToHa TommuHON (0,45-

0,15)/2=0,15m

R;

P Ay 4SO 4 4
015 045

n n = In— —In—— | = 8,750Mm,
24 d, 2x d; 6,28

CDHpDTHBHEHHE PaCTCKAaHIIO TOKad 3CMJII

psl 4!1_ 15{]1 -+

= n = n =52.20m
2d  d; 628 045

R;

IIomHoE COIIPOTHUBJICHIC PACTCKAHIIEO TOKA

R.=R, + R, =8.75+52.2= 60.950m

HPEHE6pEFaH COIIPOTHBIICHHCM 3a3CMJICHIA HCTOHYHHNIKA IIHNTAHIIA, OIIPCACIIIIM

I.; Ha 3eMJTIO:
I =220/60.95=3.61A4.

[Tajgenne HanpsoKEHUS B clioe OeToHa
AU, =R, -1 =8.75-3.61=31.59B.

IIorenmmarn 3emnn Ha pacctogHuu ¥ = 0,475M OT I{eHTpa OIOPHI

o =1 R=1-Pon2 36112, %  _1s55p8
2d 27 6.28  6.28-0.475

HanpsxkeHne nprukoCHOBEHUS U,=U,—@p =220-252=1948B. IIpn

OTCYTCTBHH OETOHHOTO CJIOM COIIPOTHUBJICHIC 3a3CMIICHIA OIIOPEI

4 150 4
G T P

Rj. - 1N = — n =
2d  d, 628 0.15

87.45.

Tok KOPOTKOI'O 3aMbIKAaHITA Ha 3CMIIIO [ =220/874=2517A4
HGT&HL{HHH 3CMIII

Ha paccTosHuU 0,475M OT ILIEHTPA OIOPEI

“;pszfr-ﬁ' F; ln£:251?15{] l]'l 4 =
i 2 6.28 6.28-0475
AOKYMEHT MNOANMCAH
IANEKTPOHHOW NOANWUCEKO

Ceprudomkar: 2C0000043ESABBES52205E7BAS00060000043E

Bnasendr] ATIPSBKEH S HPHKOGHOBEHILIU , , = 220—-17.58 = 202.42B .

17.58B.

1.1 2 Hﬂl’g’)H}HEHHE IIPHKOCHOBCHIIA C YHCTOM COIIPOTHBIICHIA OCHOBAHIIA
Nencteutened: ¢ 19.08.2022 no 19.08.2023
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B npureieHHOM BHIIIE IIpuMepe HalpspkeHne npukocHoBeHnsd 202,42 B mpu-
KJIaJbIBA€TCI MEXKJY PYKOil HelloBeKa 1 3eMieil. ToK IIpOTEeKaeT KakK 4depes TeJlo
YeJIoBeKa, TaK U 4Yepe3 OCHOBAHNIE, Ha KOTOPOM CTOUT 4eloBeK (0O0yBb). Ecmu
IIPUHATL COIIPOTHRIIEHNE Tela denoBeka R, =1 xOMm, a ocHOBaHUSA Ryey = 5 kOM,

TOI'Zla TOK HEPEC3 TCJIO HCJIOBCKA
I,=U, I(R,+R,)=20242/(1+5) = 33.73mA.
dakTueckoe 3HaueHIe HAIIPAMKCHIIA IIPITKOCHOBCHITA

U =1, -R, =1-33.73=33.73B.

np.gaxm

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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3. Vuebono-mmemoouueckoe u ur@hopmauionroe obecneuerHue OUCUUNTIUHbBL
3.1. Ilepeuers 0CHO6HOIL UL 0ONOJIHUMEILHOU JIUMEPAMYPbl, HEOOX00UMOIU 0J1 0C6 0OCHUA
OUCUUNTIUHBL
5.1.1 Ilepeuersv 0CHOBHOIL TUMEP AMYPLL:

1. SnexrpobezomnacHocts / E.E. I[Ipueanor, A.B. Edanop, C.C. Slctpebor, B.A. Sporn ; mop
pen. E.E. IIpupamoBa. — Mocksa ;, beprmm : J{upekr-Menna, 2018. — 210 c¢. : m1, cxem., Ta0mI. —
Pexamm goctyra: 1o moxrmicke. — URL: http:/biblioclub.ru/index.php?page=book&1d=493604 . —
Bubmorp. B ki — ISBN 978-5-4475-9698-9. — DOI 10.23681/493604. — TeKcT : 3JIEKTPOHHEIA.

2. IIpusamnos, E.E. OcHorrl 51ekTpobesomnacHocTH : B 3 4. / E.E. [IpuBamor. — Mockea |
beprox : Jlupexrt-Memgnua, 2016. — Y. 3. 3amura oT HamnpsKeHHs ITPHKOCHOBEHHs M Ilara B
AJIEKTpHUECKHX ceTax. — 180 c. : i, cxeM., Tabm. — PexmM pgocTyma: II0 TIOATIHCKE. —
URL.: http://biblioclub.ru/index.php?page=book&id=436756 — bubmorp. 8 kH. — ISBN 978-5-4475-
7618-9. — DOI 10.23681/436756. — 'TeKCT : 53I1eKTPOHHLII.

3. IIpueamnoB, E.E. OcHoBrEI 511ekTpobe3omnacHocTH | B 3 u. / E.E. [IpuBamor. — Mockea |
Bepmw : [{upext-Menna, 2016. — Y. 2. 3azeMiieHHe 3IeKTPOYCTAHOBOK CHCTEM 3JIEKTPOCHAOKEeHHS.
- 156 c. . WL, cxXem., Tabn. - Pexym  mgocrtyma: 10  IIOAITNCKEe.  —
URL.: http://biblioclub.ru/index.php?page=book&id=436755 . — BuOmorp. B8 k. — ISBN 978-5-
44775-7617-2. — DOI 10.23681/436755. — TeKCT : 53I1eKTpPOHHEII.

4 CubmxuH [O.]JI. OxpaHa Tpyaa H 3JIEKTPOOe30IMacHOCTh. YuebOHoe rocobme — M:
Hupexkr —Meana, 2014.- 360 c¢. [DIeKTpOHHBIH  pecypc| peXHM  JTOCTVIIA:
https://biblioclub.ru/index.php?page=book_view_red&book_1d=235424

51.2. llepevyeHb JONMOTHHTEJILHOM JJUTEPATYPHI:
|.Cubuxme, IO.J[. BezomacHocTk Tpyma IIpH MOHTake, OOCIYKHBAHHMH H PEMOHTE
annexkTpoodopymoBana nmpeapHaTHii / FO.J1. CudonxrH. — Mocksa ;, bepmmm : {upexr-Menma, 2014.

— 338 C. ; HII.., Ta0JI. — Pexxam OOCTYIIA: IO ITOJIITHICKE. —
URL.: http://biblioclub.ru/index.php?page=book&id=256581 . — bubmorp.: . c. 332. — ISBN 978-5-

44°75-2508-8. — DOI 10.23681/256581. — TeKcCT : 5IeKTPOHHEBIIA.

2. Dnextpobe3oracHOCTE  pabOTHHKOB  sJleKTpHuecknx cereit / E.E. [IpuBanos,
A.B. Edanor, C.C. Scrpebor, B.A. Spom ; mox pen. E.E. Ilpupamopa. — Mockea ; BepmmH :
Hupexr-Menma, 2018. — 371 c¢. : mm, T1abm - Pexmm pgocTyIia: 10 TIOAIIMCKE. —
URL.: http://biblioclub.ru/index.php?page=book&id=493605 . — BuOmorp. 8 k. — ISBN 978-5-
44°75-9697-2. — DOI 10.23681/493605. — TeKcCT : 53I1eKTpOHHEI.

3. Cubuxmn, IO.JI. DnexrpoOe3omacHOCT: MPH SKCIUIyaTallHH  3JIEKTPOYCTaHOBOK
npoMbIIUIeHHBIX Tpepmprarhii / 1O, J[. Cubnxmm, M. JO. Cubuxii. — 8-e m3x., Herp. — Mockea |
Bepmu : Jupexr-Menma, 2014. — 235 c. : Tabm., w1 — PexmM [gocTyma: IO ITOAIIHCKE. —
URL.: http://biblioclub.ru/index.php?page=book&id=253964. — Bubmiorp. 2 k. — ISBN 978-5-
4458-8880-2. — DOI 10.23681/253964. — TeKCT : 5IeKTPOHHBIH.

5.3. Ilepeyenn pecypcoB HHPOPMAIHOHHO-TEJIEKOMMYHHKAIIHOHHON ceTH «IHTEepHeT,
He00X0JHMbIX /ISl OCBOEHHS JHCIHILIHHbI

1. http://www.biblioclub.ru -5bC " YHuBepcuTeTCcKast OMOIIIOTEKAa OHIaMH "

2. http://www.iprbookshop.ru/ - OnekTpoHHO- 6ubHoreyHasa cucreMa IPRbooks

3. http://e.lanbooks.com - 3neKTpOHHO-OHOIHOTEYHAS CHCTEMA JIaHb

1. http://docs.cntd.ru/ IneKTpoHHbLIM GOHA NPaBOBOA M HOPMATUBHO-TEXHUYECKOM

AoKkymeHTaumm TEXIKCMEPT

2. MNpodeccruoHanbHble cnpaBoYHble cuctembl Texakcnept http://vuz.kodeks.ru/

OOKYMEHT NMoanncAaH
SNEKTPOHHOW NOANKCLIO

Ceptvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
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MUHUCTEPCTBO HAVKH Y BBLICIIIET'O OBPA3OBAHMU I POCCUUCKOU
OEJIEPAIIMU
(DE,I[EPEIJILHGE IroCYIdPCTBEHHOC aBTOHOMHOC DﬁpﬂBDEﬂTEJ’JLHDE YUPEHKIACHHE

BBICIIIETO OOPA3OBAHMUS
«CEBEPO-KABKA3CKHWU OENEPAJIBHEIA YHUBEPCUTET»
[Taruropckmii HHCTHTYT ((prmnan) CKOY

MeTtoanueckue yKa3aHuUsi

ITO BBITOITHEHHIO Ta00paTOPHEIX paldoT

o muciprmumiie « OJIEKTPOBE3SOITACHOC TE»

IS CTYAEHTOB HaITPaBJIEHH S IIOTOTOBKH
13.03.02 DreKTposHEPreTHKA H AIEKTPOTEXHHKA

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO
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.

4.2

4.3

4.4

4.5

4.6

4.7

Coaep:xanue

BBengenne

[lens u 3a1aum N3yUYEHU AUCITUIUTHEL
OOopygoBaHHIE H MaTepUalbl
HanmeHoBaHUE 1a00paTOPHEIX padOT
CopeprkaHue 1adbopaTOpHBIX padoT

JIabopaTopHas padoTa Ne 1.

OrnpeneneHne BRIMSAHI peXUMa 3JIEKTPUUYECKON HENTPAIN Ha Y CIIOBUS
AJIEKTPOOE30IIaCHOCTH

Yacte 1. MozennpoBaHue 3JIeKTPUUECKOI CETU ¢ N30JINPOBAHHOMI
HENTPAJIBIO.

Yacte 2. . MoaenupoBaHIE 3JIEKTPUUECKON CETH C ITIYX03a3€MJIEHHOI
HENTPAJIBIO.

JIabopaTopHas padoTta Ne 2.

Or1peiesieHUe 3aBUCIMOCTEN, XapaKTEPURYIOINX ABJICHUSA IIPU
CTEKAHIN TOKa B 3€MJIIO UEPE3 3al[UTHBII 3236 MIIUTEIb

Yacth 1. CHATHE 3aBUCUMOCTHU MOTEHI[aIa OCHOBAHUSA
AJIEKTPOOOOPYJOBAHUS OT PACCTOSHUS JO 3a3EMIINTEIII

YacTth 2. CHATHE 3aBUCUMOCTU HaIPSKEHNA IPUKOCHOBEHUS OT
PaCCTOAHUSA JI0 3a3€MIIUTEILT

YacTb 3. CHATHE 3aBUCUMOCTH IIAarOBOT0 HAIIPSIKEHUS OT
PacCTOSHUSA JI0 3a3€MIINTEILT

O1peiesieHIe CIILI SJIEKTPUUECKOTO0 TOKa Yepes TeIo UEJIOBEKA

Yacte 1. 1lpu npsaMom IpUKOCHOBEHNH K YaCTSM,

HaxXOJAIIMCS 10 HaIlpSIKEHIEM

Yacte 2. 1Ipn xocBEHHOM IPUKOCHOBEHNU K YACTSIM,

HaXOJAINMCS 10 HaIlIpSIKEHIEM

JIabopaTopHas padboTta Ne 4.

MoaenupoBaHIE 3aHYJIEHI 3JIEKTPOO0O0OPY JOBAHUS

JIabopaTopHas padoTta Ne 5.

KOoHTpOJIb N30JIAIINY B SIIEKTPUUECKON CETH C M30JIMPOBAHHO T HENTPAJILIO
JIabopaTtopHas padborta Ne 6.

H3MepeHne conpOoTURIIEHUS 3a3€MIIEHU

JIabopaTtopHas pabora Ne 7.

Mo Jie TERNBAREES JIGHCT BIS 3a HIUTHOTO 3a3€MIIEHI (CaMO3a3eMIIEHI)

SeKTFTRIR AR,
. 2C0000043E9AB 05E7BAS00060000043E

gjﬁfTﬂm@@pw@pﬁ&ﬂep@m Ne 8.

MD,[[EHHPDB&HHE 34dIIIITHOI'O OTKJIFOUCHITA BHEKTpHT-IECKDﬁ CETH
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I Ipunoxenue 1
BBeaeHue

[lenpto paboTel B nabopaTopuml SBISAETCS YITIYOJIEHHE U 3aKpeIlIeHUE
IPHOOPETEHHEIX TEOPETUUECKUX 3HAHHUI IIyTEM SKCIEPUMEHTAILHOI IIPOBEPKH
TEOPETUUYECKNX  IIOJIOKEHUI, a TakXke 3HAaKOMCTBO C  KOHCTPYKIUEN
AIIEKTPUUECKIX CeTell, 0O0OopyJoBaHHEM, HW3MEPUTEILHRIMI MOpUOOpaMI U
aIIapaTypoii, UCIIONb3YEMEIMHI B Ta0OOPaTOPHIL

B pe3ynbTaTe BBIIIOIHEHUS J1a0OpaTOpPHEIX padOT CTYJAEHTHl JOJDKHEI
IPHNOOPECTU YMEHI U HABBIKI 10 COOPKE U HCCIEIOBAHUIO AIIEKTPIMUECKIX CXEM
ceTell, M3MEpeHUSAM ODJIEKTPUUECKNX BEJINYNH. TemaTuka 1abopaTOpHBEIX pabdoT
[TIOJTHOCTBIO COOTBETCTRYET COJEPKAHNIO OCHOBHBIX Pa3JIeJIOB Kypca, M3y4aeMoro
B BEICIINX TEXHUYECKNX YUEOHBIX 3aBEICHILIX.

B npeparaemMoM MeTOQUYECKOM yKa3aHHH OIIICAHO BOCEMB J1a0OpaTOPHBIX
pa®oT. B omicaHnm kaxJoll jJadbopaTopHON palOTE cpopMyIHpoBaHA €€ Ielb,
M3JI0KEHLEl OCHOBHEIE TEOPETUUECKIE IIOJI0KEHI, OIICaHa CXeMa yCTaHOBKH IS
[IPOBEJEHNS HKCIEPUMEHTAIILHOIO MCCIEAOBAHI, JaHBl peKOMEHJallud II0
[IPOBEJCHUIO OIILITOB 1 00paboTKe pe3ylIbTaTOB M3MEPEHHIL, a Takke

KOHTPOJILHBIC BOIIPOCHI.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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1. I]ens u 3a0 auu uzyueHus OUCUUNTUHDL

Llenbto M3y4eHMs AUCUMNAMHBLI SABNAETCA MNOATOTOBKA CTYAEHTOB K MPOM3BOACTBEHHOM
AEeATeNbHOCTM B cdepe nepepaym W pacnpeneneHMa 3NeKTPUYEecKorM 3Heprun, obcnyxusBaHuA,
AMArHOCTMKM M MOHUTOPUHIa 3NEeKTPO3HepreTudeckoro obopyaoBaHna B COOTBETCTBMKU C npodpuniem
NOAroTOBKM € cobnwgeHnamu TpeboBaHMIA 3aWKUTbl OKpy)Kawwen cpeabl, obecneyeHna 340p0OBbA
nepcoHana u 6e3o0nacHOCTM NPOM3BOACTBA.

3a4avyamm M3y4eHnAa AUCLUUNANHbBI ABNAKOTCA:

— OCBOEHMEe AMCUMNIMHBI Ha YPOBHE, NO3BONAOLWEM OPUEHTUPOBATLCA B CpeACcTBax 3almTbl OT
NopaXeHUA 3NEeKTPUYECKMM TOKOM Npu BbINONHEeHUW paboT no ob6cny:KMBaHWUIO, 3KCMAAyaTauuM
3/1EKTPOYCTAaHOBOK 3HEProCUCTEM;

— 3HaTb OCHOBHbIE pPeXMMbl PaboTbl 3NEKTPOYCTAaHOBOK M CBA3aHHbIE C HUMM ONAacHOCTU ANA
nepcoHana;

— MMETb HaBblKM NPaKTUYECKOro pacyeTa cpeAcTB 3allMTbl OT 3NeKTponopa*keHus, obnactb mx
NPaKTUYECKOTO NPUMEHEHUS;

— Npuémbl 0CBOBOMAEHMA NOCTPajaBlero OT TOKOBeAyruux 4acTed M OKasaHMA nepBoum
NOMOLLM.

2. Obopyoosarue u mamepuainl

JlaGopaTopHsl TEOPETHYECKHMX OCHOB 9IJIEKTPOTEXHHKH, PEIEHHOH 3alllUThl |
3JIEKTPOOE30IMACHOCTH ¢ HHTEPAKTHBHBIM MYJIIbTHMEINA 000pYJOBaHHEM

MynpTHMEANITHOE OOOPYAOBAaHHE. HHTEPAKTHBHBIN IIPOEKTOP, HOYTOYK, MarHHMTHO-
MapKepHasa Jocka. KoMIuiekT yueOHOH MeberTH.

1. KoMIiekT THITOBOrO j1a00paTOpPHOro o00pyaoBaHHS « CHCTEMBI 3IIEKTPOCHAOKEHII
COC2-C-K;

2 KoMruiekT THITOBOrO mabopaTOpHOro OOOpPYIAOBAHHSA «IJIEKTPOSHEPreTHKa» D01-
OPCK-C-K.

3. Haumernoe anue navopamopHsix padom

JII1s1 cTYZIEeHTOB 3a04HOH (POPMBI 00YUYeHH S ITPeAYCMOTPEHEL CIEAYIOIIHE Ta00paTOPHEIE
paborer JlaGoparopHass padora Ne 5 KOHTpOIb H3O0ISIMH B 3IEKTPHYECKOH CETH C

H30IIHPOBAaHHOH HeHTpanbklo, JlaGoparopHas padora Ne 6. HM3MmepeHHe COIIPOTHBIIEHHS

3a3eMIIEHH ST
No OOBEM YacoB M3 HHIX
TeMbl IpaKTHYECKa
—— HanmMeHOBaHIe TeM JHUCIIMIIIHHBI, HX KPaTKoe i
CoIep KaHHe
TUIHH ITOArOTOBKA,
BbI YaCOB
4 JlaGopaTtopHas padora Ne 1. OmnpenerieHIe BIMSIHHS 1,5

PEKHMA AIMEKTPHYECKON HENTPAIM Ha VCIIOBHS
anexkTpobesonacHOCTH. YacTe 1. MogemipoBaHue
AIEKTPHUYECKOH CETH C H30IMPOBAHHON HEHTPAIIBIO.

2 JlaGoparopHas padora Ne 1. OrpeieneHne BIHSIHHSI 1.5
PEKHMA SIEKTPHYECKON HENTPAIIM Ha YCIIOBHA

aﬂemmﬁgmm Yacts 2. MG,I[EJ]IIPGEEII—]IIE

L EETI&H KarT?
Bnaneheu:

1,5

BHBIICIMDGTEII XAPAKTEPH3YIOLIHX ABJICHIA ITPH
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CTEKaHHH TOKa B 3eMJIIO Yepe3 3allHTHBIN 3a3EMIIHTEND
YacTtp 1. CHSTHe 3aBHCHMOCTH ITOTeHIHAaJIa OCHOBAHH I
AIEeKTPOOOOPYAOBAHHS OT PACCTOSHHUS IO 323 MIHTENS

3 JlaGoparopHas pabora Ne 2. OrnpefeeHue 1.5
3aBHCHMOCTEH, XapaKTePH3YIOIIHX SBIIEHI ITPH
CTEKAHIH TOKa B 3¢MJIIO Yepe3 3allTHEIN 3a3EMIIHTEIID
Yactp 2. CHATHE 3aBHCHMOCTH HAITPsDKEHIS
IIPHKOCHOBEHHS OT PACCTOSHHS 0 3a3EMIIHTEIIS

3 JlabGoparopHas padora Ne 2. OrnpeeeHue 1.5
3aBHCHMOCTEH, XapaKTePH3YIOIMX SBIEHI ITPH
CTEKAHMH TOKA B 3eMJIIO Yepe3 3all[UTHBIH 3a3eMIHTENID
Yactp 3. CHTHE 3aBHCHMOCTH IIIarOBOI'0 HATIPSIKEHH 5
OT PACCTOSHHS IO 3a3EMIHTE IS

3 JlaBGoparopHas padora Ne 3 OmpeielIeHHE CHIIBI 1.5
AIEKTPHYECKOrO TOKA YEPe3 TENIO YeTIOBeKa
Yacte 1. IIpu ripsmMoM ITPHKOCHOBEHHH K YACTSIM,
HAXOJISIIHMCS TTOJ, HAITPSDKEHHEM

3 JlaboparopHas padora Ne 3 OrnpeielieHHE CHIIBI 1.5
AIEKTPHUYECKOIO TOKA Yepes TeJIO YEIIOBEKa

Yactp 2. IIpH KOCBEHHOM IIPHKOCHOBEHHH K YaCTSM,
HAXOSIIHMCS IO, HAITPSCKEHHEM

3 JlaGoparopHas pabora Ne 4 MogemipoBaHiie 3aHYJIEHH 1.5
AIEKTPOOOOPYIOBAHIA

6 JlabGoparopHas padora Ne 5 KOHTPOIIE H30IISIHH B 1.5
BIEKTPHYECKOH CETH ¢ H30IMPOBAHHOH HEHTPAJIbIO

A JIaGopartopnasg padora Ne 6. MIsMmepeHne 1,5
COIIPOTUBIICHI 3a3€MJICHIL

5 JlaGoparopHas padora Ne 7. MojermpoBaHie JeHCTBHA 1.5
3AITHTHOIO 3a3eMIICHHA (CamMo3a3eMIIEHI)
AIEKTPOOOOPY TOBAHHA

5 JlaGopaTtopHas padora Ne8 MopgermipoBaHie 1.5

SAIITHTHOI'O OTKIIHOYCHISA BHEI{TIJI[‘IEGI{Gﬁ CCTH

18,0

Hr1oro 3a 8cemecrp:

4. Codepicarue nadopamopHsix paoom

Jlabopamopuas paboma Nel
Onpeodenenue GUAHUA PelcUMa 3J1eKMmpUdecKou Heumpaiu
Ha ycloeus 31eKkmpobe3onacHocmu

HEHL ]_3&6DTBIZ OLCHKa OIIACHOCTH IIOPaXCHHA OJSJICKTPHUYCCKIIM TOKOM B

34dBHCIIMOCTII OT.
JOKYMEHT MNMOANCcAH

— HaTPSHCOHMAMCKRSMBI ITNTAaHIIA 3JICKTPOYCTaHOBOK,
Ceptudpmkar:  2C0000043E9ABBBI52205E 7BAS00060000043E

Bnaneneu: _MJJM%M%E
— COIIPOTHBIICHIA 3JICMCHTOB BHEKTPHT—IECHDﬁ CCTIL,
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— }"CHDEHﬁ BKJIFOYCHIIA HEJIOBCKA B IICIIE.

OcHosbl Mmeopuu.

Pexum HelTpanun TpexdazHON CETH BEIOUpAaeTCsS II0 TEeXHOJIOTHUECKUM
TpeOOBaHNSAM M YCIOBIAM OezomnacHocTu. CorstacHo [IYD, mpm HanpsokeHHH
BEIIE | KB NpUMEHSIOTCSI OBE CXEMBI. TPEXIIPOBOIHBIE CETH C M30JIMPOBAHHOU
HENUTpaJbl0 B TPEeXNPOBOAHEIE CETH ¢ 3((EKTHUBHO 3a3eMJICHHON HENTpPaJIbIoO.
Ilpu wHanpsaxenun o |1 xB 1npuMeHstoTcsa TPEeXIIPOBOJHBIE CETH  C
N30JINPOBAHHOII HEUTPalbIO U UETHIPEXIIPOBOALIHE CETU € IVIyX03a3€MIIEHHOU
HENTPaJIbIO.

HeliTpansk — »5TO TouUka COEOUHEHMUS OOMOTOK IIHTAIOIIErO IEIb
TpaHc(popMaTopa WM TIeHepaTopa. HelTpaas MOXKET OBITb M30JIUPOBAaHHOI
MJIN 3a3€MJICHHOI.

3a3EMJIEHHON Ha3BLIBAETCS HEUTpallb, MPUCOECANHEHHAs K 3a3€MJILIIOIEMY
YCTPOICTBY, JINOO HEIOCPEJCTBEHHO, INOO0 Yepe3 MaJio€ CONPOTUBIIEHUE.
HM3onupoBaHHOII Ha3BIBaeTCAd HeEWTpajlk JIUOO0 HE NOPUCOSAUHEHHASI K
3a3eM/LIIOIEMY  IIPOBOJAY, JIMOO COE€IMHEHHAas C HHM 4Yepe3 OOJIbIIoe
COIIPOTHURIICHIUE.

AHanm3upys pasjIMuHble CIIydall IIPUKOCHOBEHUS YEIIOBEeKa K IIPOBOJAM
Tpex(da3zHBEIX HSIEKTPUUECKHX CeTeil, MOXKHO CJelaTh BEIBOJ, 4YTO HamuOoJee
OIIaCHEIM SBJISIETCS JByX(}azHoe IPUKOCHOBEHHE IIpU JIFOOOM PEKUME
HENTpajin. B 53ToM ciydae TOK, MNPOXOAAIIUII 4Yepe3 TeJIo 4YeJloBeKa I,
OIIpPENIEILIETC JINHENHBIM HallpsoKkeHUEM U 1 COIMPOTUBRIIEHUEM €TI0 Tela Ry:

I,=U; /R,
U, =173U,

B tpexdazHoil TpexXnpoBOAHOI CETU C M30JIHPOBAHHOI HEUTPAJILIO CH- Iy
TOKa, MPOXOJIIEro 4Uepe3 Telo 4YejlOBeKa, IIPU HNPUKOCHOBEHUU K OJIHOI M3
a3z ceTu B IEepHO] €€ HOpPMalbHOII PabOTHI, ONPEAETISEOT CJIEAYHOIIM
BEIPak€HNEM B KOMIUIEKCHOII (popMe:

p— Ulil *
‘R +Z/3°
— Tok B AelicTBUTENLHOII (pOpME COCTaBUT:
| = Ys I
" R, | r(r +6R, )
l —|_ &) &) &) g
OR(r’w’C?)

I'Je Z — KOMIUIEKC ITOJIHOTO COIIPOTHBIICHIA OﬂHGﬁ (I)E’LBBI OTHOCHTCIIEHO 3CMIII,

] AOKYMEHT MNOANMCAH
OM:. SNEKTPOHHOW NOAMNWMCLIO

Cepmudomkatr: 2C0000043ESABBB952205E7/BAS00060000043E
sndhiers CO IIROTHBICHUE MIQILI I IIPOBOJA OTHOCHUTEIILHO 3eMIII, OM,

(' - eMKOCTB H30JIAITII ITIPOBOA4 OTHOCHTCIIEHO 3CMIJIH, D.
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Ecmn emMkocThb IIPOBOJJOB OTHOCHUTCIIbHO 3CMJIM Malld, HTO OOBIUHO HMeEeT
MCCTO B BO3JYIIHBIX CCTAX HeOOIBIION IIPOTAMNKCHHOCTII, TO VYPaBHCHIIC
IIPHUMCT BH/I.

| = Ya  _ Vs
“ R +r/3 3R, +r’

'€ ¥ — COIIPOTHUBIICHHUC M30JIAITII, OM.

Ecin ke eMKOCTb BCIIIIKd, 4 IIPOBOAMMOCTE HM3O0JIAINIIN HC3HAYHNTCIIBEHA,
UYTO OOBIYHO MMeeT MECTO B KaOelhHBIX CCTAX, TO CHJIda TOKA4d, IIPOXOJJAIICIO
HEPEC3 TCIIO HCJIOBCKA, Gy,[[ET PaBHA.

o Us
© IR (x 3

rae Xc — €MKOCTHOE COIIPOTURIICHIIE.

B ceTax ¢ u30IMpoBaHHOI HENUTpasblo, OONAaJAIONINX HE3HAYNTEIbHOI
€MKOCTBLEO MEXY IMPOBOJAMU I 3€MIIEH, ONACHOCTL I UEeIIOBEKa, IIPHKOC-
HYyBIIErocs K OJHOI u3 (a3 B IepuojJ; HOpMaJIbHOIl padOTEl CETH, 3aBHCUT OT
COIIPOTURJIEHUA IIPOBOJOB OTHOCHUTEIILHO 3EMIIM. C YBEJINYECHUEM COIIPOTUB-
JIEHUsS OIIAaCHOCThL YMeHbIIaeTcsa. lIlo3ToMy oOueHb BaXHO B TakKHUX CETAX
oOecreuynBaTh BBICOKOE COIIPOTHUBIEHUE M30JIAIUN 1 KOHTPOJIUPOBATH €€ CO-
CTOSIHIE JJII CBOEBPEMEHHOI'O BHISBICHUSI I YCTPAaHEHHS BO3HUKINNX HEIC-
nmpaBHOCTel. OJJHAKO B CETSIX C OOJNBIION €MKOCTBIO OTHOCHTEIBLHO 3eMIIN

pOJIb M3OJLIIUU IIPOBOJIOB B OOECHEUEHUH OE30MaCHOCTH IIPUKOCHOBEHH
YTPauMBaeTCs, UYTO BUIHO 13 YPaBHEHMII.

B TpexdazHoil YETBHIPEXIPOBOJHOII CETU C 3a3€MIICHHON HEHTpaJbio
[IPOBOJMMOCTE  M3OJISIUM M €MKOCTHasd  MPOBOJUMOCTH  IIPOBOJIOB
OTHOCUTEJIbHO 3€MIM MaJlbl II0 CPaBHEHMIO C IIPOBOJAUMOCTBIO 3a3EMJIICHIL
HEUTpaanu, II0O3TOMY IIPU OIPEAENIEHUN CUIILI TOKa, MPOXOJAINEero 4epe3 TEJIO
yeJIoBeKa, Kacaromerocs (pa3bl CETH, MU MOJKHO IIpeHeOpeyb.

[Ipn HOpMaIbHOM pekUME paOOTBEl CETH CIJIa TOKa, MPOXOSINEro depe:s

TCJIO HCIIOBCKA, 6}",[[ET paBHa:
,__Ua
_ »
! R, +r,

TI€ I'o — COIIPOTURIICHUE 3a3EMIICHILT HeuTpaiu, OM.
Kak mpaBwio, rp < 10 OMm, compoTHBIEHHE ke Teja uYeloBeka Ry He

ommyckaercsd Himbke coTreH Owm.  CremoBaTenbHO, 0e3 OoJbIION OIIHOKH B
VpPaBHEHUNI MOXHO IIpEHEOpEYL 3HAYCHUEM I I CUNTaThb, 4YTO IIpU
IIPUKOCHOBEHNHN K OJHOII M3 a3 TpexdazHON YETHIPEXIIPOBOJHON CETH C
3a3€MJICHHOI HEHTpalbI0 UYEJIOBEK OKa3LIBA€TCA IIPaKTHYECKU IIOJ (pazHBEIM

HAIIpAKCHIICM U , d TOK, HpDXD,[[HH_[Hﬁ HCPEC3 HCI'O, PaBCH HaCTHOMY OT JCJICHIIA

AOKYMEHT MOAMWCAH
U ¢ Ha Ry anexTPOHHOM NoanMchio

Ceptudmkat, ~2C000004 3ESABBES52205E7BAS00060000043E

Bnageneu: O@&Qg@ﬂ;g%&dxmﬂg IIPHKOCHOBCHIIC K (bELBE TpEX(bELBHDﬁ CCTII C 3a-
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3€MJICHHOII HENTpaJlblo B MNEpHOJ HOpMAaJIbHON €€ paboThl OOJIee ONacHO, UEM
IIPUKOCHOBEHIE K (aze HOpMaJlbHO padoTaromell CEeTH C N30INPOBaHHOM
HENTPaJIbIO.

IlepedeHb anmapaTypsl

O603Ha4yeHue HaumeHoBaHKe Tvn
G1 TpexdasHblii ICTOYHUK MUTAHKUA 201.2
Al BNOK NMHEMHbIX Apoccenen 337
A2 Tpexdas3Hblit TpaHCcPopMmaTop 302
A3 Mopaenb y4acTKa 3NeKTPUYECKOM CeTH 303
A4 Mopgent YenoBeka 309
A5 Moaenb 3aMmbIKaHUA Ha 3eMAI0 310
P1 BAOK MyNbTUMETPOB 508.2

Ykazanusa no mexHuke 6ezonacHocmu npu 66INOITHEHUU ﬂﬂﬁﬂpﬂfﬂﬂpﬂﬂﬂ

pabomsl npedcmasienst 6 Ilpunoxcenuu 1.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceptvdmkar: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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Vkazanus no evinonHeHUurw nadopamopHoil
pabompol:

¢ 3amnoJIHeHHBIE TaOIHNIBI C HE0OX O MBI MU
pacueTHBIMU (POPMY JTaMIL.

o (OOmue BEIBOARI 110 pe3yIbTaTaM CAelaHHO
PabOTHI.

¢ Pe3ynbTaThl SKCIIEPUMEHTOB 3aHOCITCS B TaOJI
1.1ul.2

BHEHEPHMEHTH.]IBHRH Tﬂﬁ.]]lfl[[ﬂ

Tadomuia 1.1

ConporuBneHue ConporusneHue Conpotusne- Cuna to- HanpsaxeHue,
M30NALMMK nona Hue obyBu Ka, A B
Ra
Re
Rc

Tabnuma 1.2

3ECHEPHMEHTMBHHH Tﬂﬁ.]]lfll_[ﬂ

EmkocTtb ¢pas ConpoTuBneHue Ha CunaTtoKka, A Hanpsaxenune, B
3emnio, Rzam
Ca
Cs
Ce
NOKYMEHT NOANMWUCAH
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Jlabopamopnaa paboma No2.
OnpedeneHue 3a6Ucumocmell, XapaKkmepusyrouiux Aa61eHusl
npu CMeKaHUU MOKda 6 3eMjii0 uepes
3AUAUMH LU 3A3EeMTUMEb

HEHB ]_3&16DTBIZ N3YHCHIIC BEIBHCHMDCTEFI, XAdPAKTCPH3VIOIINX ABJICHIIA IIPH
CTCKAHIIIN TOKd4 B 3CMJIFO HCPC3 BHH_[ITI‘HBIIFI 343CMIINTCIIE.

OcHoesbl meopuu.

Bce cirydan nopakeHIs Y4eJIOBEKa TOKOM B Pe3yJIbTaTe AJIEKTPUUECKOTO
yZlapa BO3MOXHEI JIMIIb IIPU 3aMBIKAHHM 3JIEKTPHUUECKOI L€ Yepe3 Telo
YyeJIOBeKa M, MHaue roBOP:, IIPH IIPUKOCHOBEHNIN YEJIIOBEKAa HE MEHEE UeM K
JIBYM TOUKaM II€IIN, MEXKY KOTOPLIMU CYILECTBYET HEKOTOPOE HAIIPSIKEHIIE.

OIacHOCTE TakKOr'o0 IPHUKOCHOBEHMS, OIIEHMBacMasl 3HAa4YC€HHEM TOKa,
IIPOXOAINEr0 Yepes3 TEJIO YEIIOBEKa, NI K€ HApSKEHUEM IIPUKOCHOBEHIS,
3aBHCHUT OT psafa (aKTOPOB: CXE€MbI 3aMbIKaHH IENN TOKa UEpPE3 TEJIO Uelo-
BeKa, HAIPSKEHIIE CETH, CXEMOIl caMOIl CeTH, peXHUMa ee HelTpanm (T. €.
3a3eMIICHa IUIM M30IIMpOBaHa HENTpasb), CTEIEHU H30JIIIMU TOKOBEMY X
yacTell OT 3€MJIM, a TakKk€ OT 3HAaYCHNl €MKOCTH TOKOBEAVINX YacTeil
OTHOCHUTEIILHO 3eMJIU U T. II.

CJieIoBaTeIIbHO, YKa3aHHAasl OIIACHOCTh HE SBILIETCS OJHO3HAYHOII. B
OJHIX CIIyYasxX 3aMbIKaHIIE eI TOKa yepe3 TEIOo YeJoBeKa OyIET COIpPORO-
KJIATHCA IPOXOXKASHUEM Yepes HEer0 MajlbIX TOKOB I OKAaXKETCS He OIACHBIM,
B JIPyTUX — TOKI MOTYT JOCTUraTh OONBIINX 3HAYEHUIl, CIIOCOOHBIX BBI3BATh
CMepTeJbHOE II0pakeHIE YeJIOBEKA.

OIHON M3 OCHOBHBIX IPHMYMH HECUYACTHBIX CJIIYYAE€B OT 3JIEKTPIUECKOTO
TOKa SIBJISIETCS IIOSBJIEHNE HAIIPSKEHNS Ha METaJIMYeCKIX KOHCTPYKTHUBHEIX
JaCTSIX SIEKTPOOOOpPYJOBaHIS, KOTOPhle HOPMAJIbHO HE HAXOJSATCSI IIOJ]
HaIIpsKEHIEM, — Ha KOPITycaxX, KOXyxXax, orpaxKJeHIIX U T. II.. HampsokeHne
Ha STHX YacTIX MOKET IIOSBUTLCS KaK Pe3yJIbTaT: ITOBPEKIEHNS N30JIAIUU
TOKOBEAYIIX YacTeil 3JIEKTPpOoOOOpyOBaHUS (BCIEACTBHEC MEXaHMUECKUX
BO3- AEHCTBUIL, SIEKTPHUECKOr0 MpoO0sd, €CTEeCTBEHHOI0 CTapeHus U T. II.);
[MaJeHNs IIPOBOJIa, HAXOJSAIIEroCs II0J] HAIpSKEHMEM, Ha KOHCTPYKTHUBHEIE
YaCTH AIIEKTPO0OOPYAOBAHI, 3aMBIKaHI a3kl CeTU Ha 3eMIr0. OIIaCHOCTh
[Iopa- JKEHUI TOKOM B 3THX CJIyUasX YCTPAHSAETCS C IIOMOIILIO 3al[UTHOIO
3a3eM- JICHH:, 3aHYJICHHS, 3al[UTHOIO OTKJIFOUEHHNS, BbIPaBHNBaHU:
IIOTeHI[MAala, JBOIHOI M30JIAIUEi, a Takke Onarofaps IPUMEHEHIIO MaJIkIX
HAnp s HILNET 1IN
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I CIeHalIbHEIX 3alllUTHLEIX CPEICTB — IIEPEHOCHBIX HOPHOOPOB I
IIPUCIIOCOOICHUIA.

3alUTHBIM 3a3eMJIeHHEM Ha3bIBACTC S [IpeJJHaMEepEHHOE
AIIEKTPUUECKOE  COEAMHEHNE C  3€eMJIe IWIH €€  SKBUBAJICHTOM
METAJUINYECKNX HETOKOBEIYIIMX YacTell, KOTOPBIE MOTYT OKa3aTbCS IO
HAIpsDKEHUEM BCIIEJCTBHE 3aMbIKaHUSA Ha KOPIIyC U II0 APYTUM IIpHUUNHAM
(MHAYKTHUBHOE BIITHUE, BEI- HOC NOTCHIMANA I T. II.).

[IpyHIUII JECTBUSA 3alUTHOTO 3a3€MJIEHNS — CHUKEHUE HaIIPSKEHIS
MEXKIY KOPIIyCOM, OKazaBIIMMCS IIOJ HaIpsDKEHNEM, N 3€MJIEN [0
Oe30macHOTo 3HaueHud. J[aHHOE€ HaIpsSKEHHE Ha3bIBAETCH HaIpsKEHHEM
nmpukocHoBeHUs UTIP. OTO JOCTUTAETCs IIyTEM YMEHBIIEHNS I[IOTEHI[Malla

343CMJICHHOTI'O GGDP}’,I[DEHHHH: d TAaKXKC IIYVTCM BLBLIPABHHMBAHIMA IIOTCHIIHNAJIOB
OCHOBAHIIA, Hda KOTOPOM CTOHT HCJIOBCK, I 343CMJICHHOI'O Gﬁﬂpy,[[DBaHHH:, 34
CHCT ITIOABJICHIIA IIOTCHIIMAJIOB Ha ITIOBCPXHOCTII 3CMIIHN IIPIH CTCKAHIII TOKAa B
3EMIJITO. ILEIHHE:IE IIOTCHIIMAJIBI BO3HHKAKOT M3-3d4 CPABHHTCIILHO OOJBIITOrO

YJEIILHOTO COIPOTUBIIEHUS I'PYyHTA (1K103—1 ?ffi104 OM M.) I YMEHBIIAIOTC
10 MEPE yJaJIEHUs OT MeCTa CTEKaHUd TOKa B 3eMIIKO. B HemocpeACTREHHOU
OIM30CTU OT MECTa CTEKaHII TOKa B 3€MIIO IIOTEHI[MAaJl OCHOBAHNSA, Ha
KOTOPOM CTOUT YEJIOBEK,

IpaKTHYECKH PaBEH IIOTEHIMHAJy 3a3eMJIEHHOTO0 oOopyjaoBaHud. IIpm 3ToM
Pa3HOCTh IIOTEHIINAJIOB, OIPEJEIIIEOINasd HaIPSKEHUE IIPUKOCHOBEHUS, MII-
HUMaJIbHa. [Io Mepe yaareHusa JaHHOTO OCHOBAHHUS OT MeCTa CTEKaHUSA TOKa
B 3€MJIFO YKa3aHHasd pa3HOCTh IMOTEHIIMAJIOB BO3PACTAET, TO €CTh (P(PEKT BHI-
pPaBHHBaHUS IOTEHI[HAJIOB ocjlabeBaer. [Ipn yjajleHnn 4dejloBeka OT MecTa
CTEKaHILI ToKa B 3eMI0 Ha 20) METpOB U OOJIe€ HAIPSIKEHNUE IIPHUKOCHOBEHUS
[IpaKTUUECKN PaBHO ITOTEHIMAJY KOPIIyca BJIEKTPOYCTAaHOBKU OKa3aBIIEIICA
10/ HAIIPSKEHUEM.

Eciu kopryc »IeKTpooOOpyJOBaHUS HE 3a3eMJICH, I OH OKazalcs B
KOHTaKTe ¢ (pazoil, TO IIPUKOCHOBEHNIE UEJIOBeKa K TaKOMY KOPIIyCY paBHO-
CIDILHO IIPUKOCHOBEHUIO K (aze. B 3ToM ciydae BelnmdMHa TOKa B KOM-
IUIEKCHON (hopMe, IMPOXOJSINIEro Yepe3 Tello YeJIOBEKa, IMPUKOCHY BIIErocs K
dazHOMY HPOBOAY TpeX(dazHON 3NEKTPHUUECKOIl CeTU C M30JIMPOBAHHOII HEMl-
TpallblO, ONPEIEIIICTCS COOTHOIIIEHUEM:

7= Yar
" R+R.+R.+7Z,/3
rae Iy, T:I(b, Zy — KOMIDIEKCHI Toka, A, ¢da3HOro HaIpsKeHHd, B 1

CONPOTUBICHNS U30JISILNH O4HOI (pazwl, OM;

Ry — conpoTurnenue tena yeaoreka, OM;
OOKYMEHT NOAMNACAH
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Ro6 — conporuBneHmne oOyBH yenoBeka, OM;

Ry — conporuBnenune nosa (ocHoBRaHU:), OMm.

HpH MaJIOM COIIPpOTHBIICHHI DﬁyEH:, I10JIa 11 M30JIAIINI IIPOBOJOB OTHO-
CHUTCJIEHO 3CMJII 2TOT TOK MOKCT JOCTHUI'ATE OIIACHBIX 3HauYeHUII.

JIna Tpexda3zHoll AJIEKTPUYECKONI CeTH ¢ TIyX0 3a3eMJIEHHON
HeliTpaibio  (puc. 2.1) mnporogumMocThb H30IAUN  (a3HBEIX IIPOBOJOB
OTHOCUTEJILHO  3€MJIIM  [peHeOpeXknMO  Malla II0 CPaBHEHHIO  C
[IPOBOAUMOCTBLIO 3a3€MJICHNS HEWTpaiau, [MO3TOMY BEIMYMHA TOKa Yepes
TEIIO YEeIOBEKAa MPAaKTUYECKN HE 3aBUCUT OT COIPOTUBIICHUSA M3OIAIUN U
paBHA:

j - Uy |
R,+R .+ R;+ R,
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Puc. 2.1 IlpukocHoOBeHUe YelloBeka K (pasHOMY IIPOBOIY TpeXdazHoil
AMEKTPUIECKOU CETU C N30JIUPOBAHHOU HEUTPAJILIO

HanOosnee HeOmaronpusATHBIN ciydail OyAeT, Korja 4elIoBeK IIPHKOC-
HYBIIMIICA K (paze MMEET Ha HOraxX TOKOIIPOBOJSAIIYIO OOYBb — CHIPYIO WU
IOJOUTYIO METAJUIMUECKUMU T'BO3ASIMHI U CTOUT HEIIOCPEACTBEHHO Ha CHIPOIl
3eMIIE WIN Ha MPOBOJAIIEM OCHOBAHMN — Ha METAJUIMUECKOM IIONIy, Ha 3a-

3€MJIEHHON METaJUIMYEeCKON KOHCTPYKIIMM, T. €. KOrJla MOXHO IIPUHITH
Ro6=0 u Rp=0. ComporuBneHue 3azemieHud HelTpaan R() oObBlUHO BO

MHOI'O pda3 MCHBIIC COIIPOTHBJICHIA TCJId YCIIOBCKA (I{EIK IIPaBHJIO, RO HC

npepeimaeT 10 OM) m UM MOXKHO mOpeHeOpeub. lIpm ATHX YCIOBIIX
BEJIMUMHA TOKa 4YEpe3 TEI0 YEJIOBEKa JOCTUTAET OIIaCHON BEJIMYNHEI.
Hampumep, npu Ry=1000 Om (BmosHe BeposdTrHas BeanunHa) U Rz=4 Owm

[4=220/(1000+4)=0,22 A.
BHBEMHHIDH_[HM yCT'pDﬁCTEDM Ha3bBIBACTCHA COBOKYIIHOCTE 3a3CMJINTCII —
MCTAJJIMHYCCKIMIX IIPOBOJHHKOB, HAXO/ANIIXCA B HCIIOCPCACTBCHHOM COIIPpH-

KyYME H r r -
KOCHGEE%PQHQWE%I 3a3eMILIIOMI X IIPOBOJHUKOB, COCANHIIOIUX 3a
CepBOMITIIONIIES YGCTH O FAFS MM TEIIe M.
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3azeMInTeNI OBIBAIOT IIC KYCCTBCHHLIC, IIPCAHA3HAYCHHBIC HNCKJIFOYII-

TCJIIEHO JJIA L[E.HEE[ 343CMIICHIIA 11 CCTCCTBCHHEBIC, HAXO/JAIIIICCA B 3CMJIC MC-
TAJUIMHCCKHC ITPCIMCTEI HHOI'O HA3HAHYCHITA.

)_—[HH HNCKYCCTBCHHBIX 3a3eMINTEIeI IIPIMCHARKOTCA OOBIYHO BCPTHKAIIb-
HEIC 11 T'OPH30HTAJIbHBIC 3JICKTPOAERL, T.C. OAMHOYHBIC 343CMIIHMTCIII.

__6:10xB Tp 3802208, (Up=220 B, Us=380 B)
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Puc. 2.2 IIpuxocHoBeHue denoBeka K pazsHOMY IIPOBOIY Tpexa3zHoN AIeKTprie-

CKOI CETU C IJIyXO 3a3eMJICHHOU HeUTPaJIbio

B kauecTBe BepTHKAJILHBIX 3JIEKTPO/IOB HCIOIB3YVIOTC CTalIbHEIE TPYOBI
IHaMeTpoM 3—5 CM H yIUIOBas cTalib pazmMepoMm oT 40x40 go 60x60 mm
JUIMHHOI 2,5—3 M, a TakXke CTallbHBIC NpyTKU quamMerpom 10—-12 MM 1 giiuH-
HOI1 J10 JIECATU METPOB.

JI1ns coequHEHN BEPTUKAJIBHBIX 3JIEKTPOIOB MEXKAY COOOI U B Ka4eCT-
BE CAMOCTOATEIILHOTO TOPNU3OHTAIILHOTO 3JIEKTpO/ia IIPUMEHSIETCS II0JI0COBAs
CTallb CEUEHNUEM HE MeHee 4> 12 MM WIN CcTallb KPYIJIOTO CEUEHUI JIaMeET-
poM He MeHee 6 MM.

J1I1d TIOTpyIKEHU B 36 MJIFO BEPTUKAJILHLIX 3JIEKTPOJOB IIPEIBAPUTEIILHO
poroT TpaHmer rioyounon (,7-0,8 M, mocjie 4ero nx 3abOMBarOT U BEPXHUE
KOHIIBI COEQUHSIOT CTallbHON IIOJIOCON C IIOMOINBKO CBapku. B Takux xe
TpaHIIEAX IIPOKJIaAbLIBAIOT U TOPU30HTAJILHEIE SJIEKTPOALI. [ PpaHIIEO 3acChl-
[TAtOT 3€MJIEN, OUUIIEHHON OT CTPOUTEIHLHOIO MYycCOpa, a 3aT€M TIIATEIILHO
yTPpaMOOBBIBAIOT, UYTO OOECIIEUNBAET JIYUIIYIO NPOBOJUMOCTL IPYHTA, a CIIE-
JTOBAaTEIILHO, YMEHBIIIAET PacXo/i MeTalljIla Ha Y CTPOIICTBO 3a3€MIICHISL.

B 3aBUCHMOCTH OT MeECTa paszMENMICHUS 3a3€MIUTENSS OTHOCUTEIILHO 3a-
3eMJLTFOIETO 00O0pYyAOBAaHUS Pa3zINYaroT JBa THUIA 3a3€MILIFOIINX YCTPOINCTR
(3Y) — BeIHOCHOE 3Y 1 KOHTypHOE 3Y. Y BEIHOCHOTIO 3Y 3a3€MIINTEJIbL BBIHE-
CEH 3a IpeJelbl IUIOMaAKN, Ha KOTOPOI pa3MeEN[eHo 3azeMirsieMoe 00opyao-
BaHUE. OTO IPUBOAUT K TOMY, UTO MHPAaKTUUYECKN HE IIPOUCXOJUT BbIPABHU-
BaHUE IIOTEHI[Aalla OCHOBAHUS, Ha KOTOPOM CTOMUT YEIIOBEK, U 3a3€MJIEHHOTO
000pY MOBaksMAeHT RS KTIBHOCTE IIpUMEHEHUsI Takoro 3Y oOyCIORII€Ha

SNEKTPOHHOW NOANKCLIO

CEETI%K%@B%EEMEE%Q%M@ 343CMJICHHOTI'O OﬁDp}’ﬂGEaHHH. HpI’I JTOM
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OKa3kIBAE€TCs HECYIIECTBEHHLIM UYINCIIO U CXeMa PAacIOJIOKEHNSI 3a3eMIISHO-
IIIUX 3JIEKTPOJOB, pUC. 2.3.

HpH 3dMBEIKAHITI (bHBLI Hd KOPIIYC 1M CTCKAaHIII TOKA 13 HCPEC3 343CMJII-
TCJIb (|)3(X) AOCTHUI'daCT MAKCIHIIMYyMd B TOHKC IIOBCPXHOCTI Hald 343CMJINTCIICM

I IpakTudeckn zaryxaeT depe3 20 meTpor. IIpu 3ToM Ha pyKy 4eJIOBEKA,
IIPUKOCHY BIIErOCs K KOPIIYCY 3JIEKTPOo0OOpYJOBaHU, JEHCTBYET IIOTECHIIA
3a3eMIINTENS ('3, & HOTH HaxXOJATCs MOoJ ITOTEHIHMAIoM, OJN3KUM K HYIIHO.

HaHpH}KEHHE IIPIIKOCHOBCHITA UHP, PABHOC PA3HOCTH IIOTCHIHNAJIOB PYKH
I1 HOT', B JAHHOM CJIy4dae IIPpaKTHYECKH paBHO (3.

Puc. 2.3 — BrrHOCHOM (cOCpeIoTOUeHHBIH ) 3a3eMINTe b

KonrypHeie 3Y XapaKTepH3yIOTCAd II0 BO3MOKHOCTH PaBHOMEPHEIM
pa3zMEIEHUEM 3a3eMJLIIOI X SJIEKTPOJIOB II0 IUIOIM[AJIKe, Ha KOTOPOMl yCTa-
HOBJICHO 3JIEKTpooOOpyoBaHUe. Takoe 3Y Ha3bpIBaeTCS pacIlpe/e/IeHHBIM.
CHIDKCHIIE HaIpsIKCHUS IIPHUKOCHOBEHUS B STOM CclIyuae OOYCIOBJIEHO HE
TOJILKO IIEpepacIIpedesieHueM IaJeHus HAIpPSHKEHII HNCTOYHUKA, HO U BhI-
paBHUBAHUEM IIOTEHI[NAJIOB 3a3€MJIEHHOIO KOpIIyca 3SJIEKTPOYCTAHOBKH =
OCHOBAaHMS, Ha KOTOPOM CTOMT YEJIOBEK, Kak 3TO ITokazaHo Ha puc. 20. IIpn
5TOM pacIIpeJesICHNs IIOTEHIINAIOB OTAEIBLHBIX 3a3€MJIIUTEJIEN CKJIaJbIBAIOT-
cs, MOJIydaeTcs CcyMMapHoe pachpedeneHue noreHinnana @3X(X). Taxum

00- pa3oM, IIOTCHIMAJIEI B TOHKAX paﬁmqeﬁ INIOHIAaAKIT IIO CBOEH BEIINYIIHE
IIPH- OIIKaroTCa K IIOTCHINAIIY 343CMJICHHOI'O KOPIIyCd DﬁﬂpyﬂDBaHHH,
IIOSTOMY HAIIPAMKCHIC IIPHKOCHOBCHIIA UHP SHAYHUTCIIbHO YMCHBIIACTCH II

COCTABIHCT JOJIIN @3

2 ()

T | T —

—
e

B kxadecTBe €CTECTBEHHBIX 3a3€MIINTEIIE MOTYT HCIIOJIL30BATLCA. IIPO-
JIOKEHHEIE B 3€MJIE BOJONPOBOAHEIE U APYTHE METAJUIMYECKIE TPyOOIIpOBO-
OBl (32 HNCKIFOUEHHEM TpPyOOIPOBOJIOB TOPIOYMX JKUAKOCTEI, FOPHOYNX N
B3PLEIBOOIIACHEIX Ta30B), oOcagHble TPyOBl apTe3MaHCKIX KOJIOAIIEB, CKBa-
KIH, Iyp¢QOB U T.II., METAJUINYEeCKNE KOHCTPYKIIUM 1 apMaTypa xele3ode-

TOHHBIX KQHERRYHAEHICAIAHII I COOPYKEHNI, NUMEIOI[IE COSAUHEHINE C 3EM-
ANEKTPOHHOW NOONMCHLIO
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Hﬁﬁ; MCTAJUIMHCCKIIC IIIIYHTBI THAPOTCXHIIHYCCKIIX CGDP}’}HEHHE[; CBITHIIOBEIC
000JI0UKHI KHGEHE?I:, ITIPOJIOKCHHEBIX B 3CMIJIC.

\/ \/ \ vV \/ \/ V

Puc. 2.4 — Crygail KOHTYpHOTO (pacipeeIeHHOTO ) 3a3€MITHTEIL

AnoMIIHIEBEIE 000JIOUKH Kadellell 11 aTOMIHHEBLIE IIPOBOJHHKIT HC
AOIIYCKACTCA HCIIOJIb30BATE B KAHCCTBC CCTCCTBCHHBIX 3a3eMIINTEIEN.

B QJIICKTPHMHCCKUX PACIIPCACIINTCI/IBHBIX yCTpGﬁCTEaX BEICOKOI'O HalIpiA-
AHCHITMA B Kd4HCCTBC CCTCCTBCHHOI'O 3a3CMIIMTCIIA HCIIOJIB3YCTCA 3d3CMIICHIIC
OIIOPp OTXOAAIINX BO3AYIIHBIX JIMHUIL C I'PO303alllUTHBEIMI TPOCAMII IIPH YC-
JIOBHIL, HTO TPOCHhI HC N3 0JIMPOBAHBI OT OIIOP.

EcTecTBeHHBIE 3a3eMIIUTENN D6HH,[[&IGT:, KaK IIpaBMJIO, MaAJIbIM COIIPO-
THBJICHHCM PAaCTCKAHIIO TOKaA, IIOSTOMY HCIIOJIIB30BAaHNC HNX JJIA HEHEfI 3a-
3CMIICHITA SKOHOMIYCCKII BECEMA HEHECDDﬁpHBHD.

BHBEMHHIGH_[HE IIPOBOJHHIKH, T. €. IIPOBOJHHKI, COCHIHAROIIIC 3a3CM-
JIAEMOC DﬁﬂpyﬂOBHHHE C 3a3eMJIUTEIEM BLITIOJIHIIOTCSI OOBIUHO I3 IIOJIOCO-
BOII CTalll. HpDHHa,[[Ka X ITPOM3BOAUNTCA IIO CTCHaM M JAPYI'TIM KOHCTPVYKIIII-
AM B,I[B,HHﬁ. B xadecTBe 3a3CMJLAIOHINX IIPOBOAHHKOB JOIIYCKACTCH HMCIIOJIb-
30BA4Thb Pa3JIMHHBIC MCTAJUIMHCCKIIC KOHCTPYKITIIL.

HpHCGﬂl[HHE:HHﬂ 343CEMILICMOTIO Oﬁﬂp}’ﬂDEaHHH K MarnucTtpajiiM 3a3CMIC-

HITA, T. €. K OCHOBHOMY 3d43CMJLAIOHMICMY IIPOBOJAHUIKY, HMAYIICMY OT 3a3CMIIITCIIEA,
OCYIHICCTBICTCA C IIOMOIIBIO OTJACIIEHBIX IIPOBOJHHIKOB. HpI’I JTOM IIOCJICIOBA-
TCJIIbHOC BEKJIFOHUCHIIC 3a3CMIFICMOTIO D6Dp}",[[DEELHHH HC JOIIYCKACTCA.

CDE,[[HHEHHH 3d3CMIAIONT X IIPOBOJAHIKOB MCHAY CGGDﬁ, d TAdKKC 3ad-

SCMITUTCIIAMIT 11 343CMIICMBIMII KOHCTPYKIMAMI BEIIIOJIHATOTCAHA, KaK IIPpaBII-

J10, CEHE%%BEHEW&MH aIrapaToB, MAaIIH U JPyroro o0opy oBaHUI —

Ceprm&Ba]D Hmmﬂmm%.
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OTIMUUTEIFHON OKPaCKOM 3a3€MILIIONIE CEeTU SABJISETCSA UEPHBIN IIBET,
KOTOPBEIM JIOJIKHBI OBITH OKpallleHhl BCE OTKPBITO PaCIIOIOKEHHEIE 3a3EM-
JISTFOIIE IIPOBOAHUKI, KOHCTPYKITUHI U IIOJIOCHI CETH 3a3€MIIEH .

OOmnacTe NPUMEHEHNS 3allUTHOrO 3a3€MIICHUS — TpeX@azHEIE CETU [0
1 kB ¢ monupoBaHHON HeHTpalbio U BeIme 1 kB. ¢ J1r00BEIM pexumMoM pabo-
Thl HEUTPAaJI.

TpebGoBaHUSA K YCTPOICTBY 3aIUTHOIO 3a3€MICHUS I 3aHYJICHHI OIIpe-
neneHsl [IpaBuimaMm ycTpoiicTBa 3JIeKTpoycTaHOBOK (I1IVD), B cOOTBETCTBRHU
C KOTOPBIMU 3alIUTHOMY 3a3€MJICHUIO IUIN 3aHYJICHUIO IIOJJIEXKAT BCE METall-
NMYecKNe U APYyTUe TOKOIIPOBOJMAIINE YACTH AIIEKTPOYCTAHOBOK M 00OPYI0-
BaHUS, KOTOPLIE CIIYyUallHO B aBapUITHOM pEXKUME MOTYT OKazaTbCd II0J Ha-
npspxerneM (CCBETT'OCT 12.1.030-81):

— Ipu HOMHHaJIbHOM HanpspkeHun 380 B u Beime nmepeMeHHOro TOKa,
440 B u BBIIIIE IOCTOSHHOI'O TOKAa — BO BCEX AJIEKTPOYCTAaHOBKAX,

— IIpH HOMUHAJILHOM HaIlpskeHuu Beime 42 B, no Himke 380 B mepe-
MeHHOro Toka 1 Belllie |10 B, #o Hike 440 B mocTOIHHOTO TOKa — TOJILKO B
[IOMEIIEHILIX C MOBBIIMEHHON OMAaCHOCTBIO, 0COO0 OIAaCHBIX IIOMEIICHISIX I B
Hapy ’KHBIX SJIEKTPOY CTAHOBKaX

— BO B3PBIBOOINACHBIX MOMEMIEHIIX HEOOXOJNMO 3a3€MJISITL BCe 000py-
JTOBaHIE HE3aBUCUMO OT HAIIPSKEHI.

[Ipn HOMHHAJILHEIX HAOpsKEHILIX MeHee 42 B mepeMeHHOro TokKa IUIH
110 B mocToSHHOrO TOKa 3a3€MICHUS IUIH 3aHYJICHHI 3JIEKTPOYCTAaHOBOK HE
TpeOyeTcs.

JI1d 3a3eMIIEHIS YCTAHOBOK, KOTOPBIE€ ITUTAKOTCS OT OJHOU CETH, IIETIe-
co00pa3HO NPOEKTHUPOBRATL OOIee 3a3eMILIIoIIee YCTPOICTBO. Eciu nMmeercs
HECKOJILKO 3a3€MJLIIONIIX YCTPOICTB, OHU JOJDKHBI OBITH 3IEKTPHUECKH CO-
eIMHEHEI MEXK Ty COOOIL.

JIns1 ocymectBieHns 3((QEKTUBHON 3aIUThEl BEIMUNHA COIIPOTHBRIIEHHI
3aIUTHOrO 3a3€MJIEHUS HE JIOJDKHA IIPEBBINIATL 3HAUCHNU, IIPU KOTOPHLIX Ha-
[IpSKEHNE MPUKOCHOBEHUS WM IIarOBOE€ HANPSKEHUE JTOCTUTArOT OIIaCHBIX
BeJIMYMH (Tadmn. 2.1).

Tadmauia 2.1
MakCHMAJILHO JONYCTHMbIE 3HAYEHHS CONPOTHBJ/ICHHSA 3alIHTHOIO 3a3eMJICHHA B
3aBHCHMOCTH OT XAPaKTePHCTHK IEKTPHUECKHX ceT el

[onycTumoe conpoTu-

B/IEHUWE 33a3eMNAI0LWEro XapaKkTepucTuKa 3N1eKTPOYyCTaHOBOK
ycrpoictea R, Om

INeKTpoyCcTaHOBKKM HanpaxeHem ao 1000 B (HenTpanb nsonuposaHa)

4 [1nA 3NeKTPoyCTaHOBOK MOLWHOCTbIO MCTOYHUKa Bonee
[OKYMEHT MOAMWCAH
QNEKTPOHHOW NOANUCHIO 100 kBA

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
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10

[lna aneKTpoyCTaHOBOK NPU MOLWHOCTM reHepaTopoB M
TpaHchopmaTopos Ao 100 KBA

125/I5, Ho He 6onee 10 (I5
pacyYeTHbIN TOK 3aMbl-
KaHWA Ha 3emnto, A)

Ecan 3a3emnsatowee ycTpoMCcTBO ABASETCA 06WmMm ans
3NeKTpoycTaHoBOK HanpaxXeHuem Ao 1000 B 1 sbiwe 1000

INeKTpOoyCTaHOBKKU HanpaxeHnem sbiwe 1000 B

250/15 HO He Bonee 10

Ecan 3a3emnsaiowiee yCTPOMCTBO MCNONb3YETCA B CETU C
M30/1MPOBaHHOM HEUTPANLIO

0,5

Ecan 3a3emnsaiowiee yCTPOMCTBO MCNONb3YETCA B CETU C
3P PeKTUBHO 3a3eMNEHHOM HENTPANbIO

Yacte 1. CHATHE 3aBHCHMOCTH IOTEHIIIA/Ia OCHOBAHHHA
MEHTpﬂﬂﬁﬂpyﬂﬂBﬂHHH OT PacCTOHAHHA 10 3a3CMJINTC/IH

IlepeuyeHb 00opyaoBaHNS

OO003HaYEHHE HammeHoBaHIEe THn [ lapamMeTpEl
Gl TpexdasHbIi HCTOYHHK ITHTAHHS 201.4 ~3x220B /6 A
G2 OxHo(ha3HbIH HCTOYHHK ITHTaHHS 218.8 ~220B /6 A
3x80 B-A (3Be3ma)
220, 225,230 B/ 133,
Al Tpexdaznasg TpaHcpopMaTopHas rpymma | 347.3 720, 225. 230. 235.
240,245 B
A3.A4 Mogens THHHH 3JIEKTPOoIlepeayl 313.2 A00B~,3x05A
Mogens 3a3eMIIuTe ¢
Al0 BEPTHUKAILHEIM TPy OUaTEIM 326 380B~;3x05A
DJICKTPOJOM
3 MYJIIBTHMETPA
=0...1000 B /
Pl BIIOK MYJIETHMETPOB 508.2 —0 10 A /
0...20 MOm
Vkazanua no  mexHuke 0Oe3onacHocmu  NpPpU  BbINOJIHEHUU

abopamopHoil pabomsl npedcmasiennt 6 Ilpunoxcenuu 1.

DIIEKT pPHYUCCKad CXEMa CO e JHMHEeHUI1

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023




P
\T/
jlﬂﬂ
"T’
20
a L1
o |2
L3
a M
—ao FE
¥
- Job B

=
=

208
i

J13.2
%

IIopsaodok nposedernu s pabomut

o YﬁEI[HTECB? HTO yCTpDﬁCTBH? HCITIOJIIB3YCMbBIE B SKCIICPHMCHTIC, OTKIIIOYUCHBI OT CCTH
JNICKTPOITHTaHI AL

e (CoeIHHHTE THe3Ja 3alllHTHOIrO 3a3eMIeHHS "\&/" VYCTPOHCTB, HCIIOIB3YEMBIX B
sKcIlepuMeHTe, ¢ THe3aoM "PE" ncrounnka G1.

e (CoeaHHNTE araIapaTypy B COOTBETCTBHH CO CXEMOMH 3JIEKTPHYECKHX COETHHEHHMI.

e VYCTAaHOBHTE TMEPEKIIOYATEISIMH JKellaeMble 3HAYEHHS HAIIPSOKEHHS IEPBHYHOH H
BTOPHYHOH 0OMOTOK TpaHcpopmaropa Omoka Al, HarmprmMep, 230 B.

. YCTMGBWMWTEM KeJlaeMble ImapaMeTpel Mozenen A3 u A4 JIHHHH
annekTpoerepegtai THamnpraep, R=0, L=1.2 I'n u C/2=0 Mx®.

Ceptvdmkar: 2C0000043E9ABBB952205E7BAS00060000043E
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e Bryroumnrte HcTOUHHK G2.

e Brxmounrte BeHKMIOUYaTens «CETb» Omoka wMymeTHMeTpoB Pl H
HCIIOJIB3YEMBIE MYIIbTHMETPEI.

e Bxiroure

HctTouguxk Gl.

CHI'HAJIH3HPOBATD CBCTAIIHCCAH JIAMITOYKI.
® HPH 3aJJdHHOM COIIPOTHBIICHITML IPYHT4 P MOACIIH 3d3CMIIHTCIIA Aﬁj CHIIMHTE C

IIOMOIILIO BOILTMeTpa Onoka Pl

aKTHBH3HPYHTE

O HaIMYHH HﬂHpHH{EHI]IUI Ha €I'0 BBIXOAC JOIIEKHDBI

3dBHCHMOCTE OT PacCcCTOAHMA X. IIOTCHIIIAIIa

OCHOBAHHS 3IeKTPO0OOPYIOBAHHS Pocu = f(X) (BOIBTMETP BKIFOYATh MEXKIY THE3LOM

«1» U THe3maMI, COOTBETCTBYIOIIIMI PacCTOSHHIO X )

¢ ToOK cTeKaHHSI B 3eMIIIO KOHTPOIHPYHTE C ITOMOIIBIO amIiiepMeTrpa Omnoka Pl. OH He
IOJDKEH ITpeBeIIaTs 0,5 Al

e Jlo 3aBCPIHICHHH - 3KCIICPHMCHTA  OTKIIFOYHTC  BBIKIIFOYATCIIb

MyTIbTHMETPOB Pl 1 ucrounnki G1, G2.
e [IpoaHAIM3HPYITE CHATYIO 3aBHCHMOCTD Qoca = f(X).

«CETBb» 0©Omnoka

Yactb 2. CHATHE 3aBHCHMOCTH HAIIPpHARCHHIH IIPHKOCHOBCHHH

OT PACCTOHHHA 0 3a3CMJIUTCJIA

HEPE‘IEHL ﬂﬁﬂﬁyﬂﬂBﬂHHH

OO003HaYEHHE HarmMeHoBaHIE Tum [ IapaMeTpEl
Gl T pex¢asHbIil HCTOYHHK ITHTAHHS 201.4 ~3x220B /6 A
G2 OnxHod a3HBIIT HCTOYHHK ITHTAHIS 2188 | ~220B /6 A
3x80 B-A (3Be3zga)
220,225,230 B/
Al Tpexdaznas TpaHcpopMaTOpHa I rpyIdia 347.3 133, 220. 225. 230.
235,240,245 B
A3 A4 Mopenb THHIH 5JIEKTPOIEPE JauH 3132 [ 400B~3x05A
A10 Mogernb 3a3eMINTEeNs ¢ BEpTUKAILHBIM 396 380 B~ 3 % 0.5 A
pr6T—IaTBIM BIICKTPOJIOM
3 MYJIIBTHMETPA
=0...1000 B /
Pl BIIOK MyJIIETHMETPOB 508.2 —0 .10 A /
0...20 MOmM
DIIeKTpUUYeCKasi cXeMa CoeJUHeHUN
NOKYMEHT MOAMNUCAH

ANEKTPOHHOW NOAMUCHIO
Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
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b Y‘Sﬁ,[[HTECL, qT0 ychc:-ﬁcTBa, HCIIOJIB3YCMBIC B SKCIICPIIMCHTC, OTKIIFOHUCHBI

OT CCTH 2JICKTPOIINTAHIIA.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNMCLIO
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e (CoeJQUHHUTE rHe3ga 3all[ITHOTO 3a3eMIICHU ”@” Y CTPONCTB, NUCIIOJIb3YEMBIX
B sKcrnepuMeHTe, ¢ THe3g0M "PE" ncrounnka G1.

e (CoeauHHUTE aImapaTypy B COOTBETCTBUHI CO CXEMONM AJIEKTPHUUYECKIX
COEeJIITHEeHUI.

e VYCTAaHOBUTE IIEPEKIFOYUATEIIAMU  JKEJIAa€Mbl€ 3HAUCHUSI  HANpsKEHI
IIEPBIYHOII 1 BTOPUUHOII 0OMOTOK TpaHc@opmaTropa Omoka Al, HampuMmep,

230 B.

e YCTAaHOBUTE IIEPEKIIFOYATEIIAMU KEJIaeMbI€ ImapaMeTphl Mojernenn A3 u A4
IUHIU 31ekTponepenaun, Hanpumep, R=0, L=1,2 I'u u C/2=0 Mx®.

e Bxmrounte nuctounuk G2.

e Bxmwounte BeIKIOYaTenk «CETb» 0Omoka wmymeTumMeTpoB Pl
AKTUBIBUPY UTE NCIIOJIB3Y EMbIE MYJILTUMETPHI.

e Bxmounrte nctoyHuk G1. O Hanmunuy HaIpsDKEHUN Ha €ro BREIXO/IE JOJIKHEL
CUTHAJIN3UPOBATh CBETAINECS JIAMIIOUKI.

e [lp;m 3amaHHOM CONPOTHUBRIIEHUU TpPyHTA P Mojenu 3azeminurens A6,
CHIMUTE C IIOMOIIBLIO BOJIBTMETpa Ooka Pl 3aBHCHUMOCTE OT pacCTOSTHUSA X
HanpsikeHns HOpuKOoCHOBEHHSI Upp = f(X) (BombTMETp BKIIFOUATL MEKIY
rue3ioM «0» 1 rHe3qamMu, COOTBETCTRYOIUMU PaCCTOSTHUEO X ).

e Tok cTeKkaHUS B 3€MIIIO KOHTPOJIUPY IITE ¢ IOMOINLIO aMIepMeTpa Ojoka Pl
OH He M0JDKEH nmpeBwlmars 0,5 Al

e [lo zaRepmieHNN 3KCIIEpUMEHTa OTKIFOUHNTE BhIKIIOUaTelh «CETb» Omoka
My IbTUMETpOB P1 u ucrounuku G1, G2.

e [IpoanHanmupyiite cHATYIO 3aBUCUMOCTE Upp = f(X).

YacTe 3. CHATHE 3aBMCHMOCTH LIIaroBOI 0 Hallp AR CHH A
OT PACCTOAHHA 10 3a3€MJINTCJIA

IlepeuyeHb 000pya0BaHHSA

OO0o03HaYeHNE HanmeHoBaHHE T [IapameTperl
Gl Tpex@asHbIN HCTOYHHUK ITHTAHHA 201.4 ~3x220B /6 A
G2 OnHoda3HBIH HCTOYHHK ITHTAHHT 218.8 ~220B /6 A

3x80 B-A (3Be3gma)
220,225,230 B/

133, 220, 225, 230,
235, 240,245 B

Al TpexdazHas TpaHchoOpMaTOpHAas IpyIia 347.3

A3 A4 MoOens JIHHHH 3IEKTPOIIEPE Ayl 3132 |400B~ 3x05A

MD,[[EHB 343CMIIINTCIL C BEPTHKAJIbHBEIM

Al0
TPy O4aTHIM 3JIEKTPOJOM

326 380B~,3x05A

3 MyJIILTHMETPA
=0..1000 B /

NOKYMEHT NOANUCAH
Pl anErrpoHtFnﬁ ROAIIACHIO bIIOK MyJIIETHMETPOB 508.2

CepTuduKarT: 2000004 3ESABBEDRZZ05E TBASUD0E00000AIE
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e VYObeaurech, UTO YCTPOINCTBA, NCIIOIb3YEMBIE B SKCIEPUMEHTE, OTKJIFOUEHBI
OT CE€TH BJICKTPOIIUTAaHMSL.

e (CoeJqUHNUTE I'He3/ga 3alllITHOTO 3a3eMIIeHU ”@” Y CTPOUCTB, UCIIOJL3YEMBIX
B sKcrepuMeHTe, ¢ THe310M "PE" ncrounnka G1.

e (CoeauHHUTE alIapaTypy B COOTBETCTBUI CO CXEMOIl JIEKTPUUYECKNX
COeJIITHEeHUI.

e VYCTaHOBUTE IIEPEKIFOUATEIIAMU  JKEJIaeMbl€ 3HAUCHUS  HaNpsKEHU
IIEPBIYHOI 1 BTOPUUHOII 0OMOTOK TpaHCc@opmaTopa Omoka Al, HampuMep,

230 B.

¢ YCTaHOBUTE IEPEKIIOUATEIISIMU KEIaeMble IIapaMeTpel Mozenell A3 u A4
nuHaU 31ekrponepegaun, Hanpumep, R=0, L=1,2 I'n u C/2=0 Mx®.

e Bxmounrte ucrounuk G2.

e DBxmounte BeIKIOYaTenb «CETb» 0Omoka wmymeTumMeTpoB Pl
AKTUBIRBIPY UTE NCIIOJIB3Y EMBIE MYJILTUMETPHI.

¢ Bxmounrte nctouyHuk G1. O HanM4uy HaIpsDKEHUN Ha €ro BREIXO/IE JOJIKHEI
CUTHAJIN3UPOBATH CBETAINECS JIAMIIOUKI.

e [[pm 3amaHHOM CONPOTHUBJIEHUU TpPyHTa P MoAenu 3azeminurens A0,
CHIIMUTE C IIOMOIIBIO BOJIBTMETpa OJ10ka Pl 3aBHCHUMOCTE OT pacCTOSHHA X
maroBoro HanpsokeHNI Um = f(X) (BobTMETp BKIIOUATE MEXKIY COCEIHIMU
THE3/1aM1, COOTBETCTBYIOIIUMI PACCTOSHUIO X).

¢ TOK CTEKaHH B 3€MIIIO KOHTPOJIIPYIITE ¢ IOMOIILIO aMIlepMeTpa Oj10ka Pl.
OH He J0JDKeH npeBwlmarts 0,5 Al

e [lo zaBepuieHHN 3KCIIEpHMEHTa OTKIOUMNTe BhIKIOUaTelIbk « CETb» Omnoka
My IbTUMETPOB P1 n ucrounuku G1, G2.

¢ [Ipoananmzupyiire cHATYIO 3aBUCUMOCTE Um = f(X).

Jlabopamopnaa pabooma Ne3

OHPEC)EHE‘HHE CUJIbL JJIEKMPUUECKOcO0 MOKA Héepes mello HeiloseKkd

I{ens paOoOTHI. HAy4YUThLCS ONpEAelIsITL CIUTy 3JIEKTPHYECKOro TOKa
yepe3 TEJO YeIoBeKa IIPU IMPsIMOM U KOCBEHHOM IIPHUKOCHOBEHIN

OcHoesbl meopuu.

HpDXG,[[H HEPC3 OPI'dHH3M, BHEHTPHT-IECHHﬁ TOK OKa3bIBACT TCPMIHC-
CKOC, SJICKTPOJINTITHCCKOC I OnoJIornueckoe ,[[EﬁCTEHH.

TEPMHT-IECKDE ﬂEﬁCTEHE BEIPAXKACTCHA B O0OXKOI'dX OTACJIBHBIX YHACTKOB
TCIId, HAI'PCBC KPOBCHOCHEBIX COCYAOB, HCPBOB H JAPYI'HX TKaHell.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO
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OJIEKTPOIUTUYECKOE JENCTBUE BBIPAXKAETCSA B PA3I0OKEHUN KPOBU U
IPYTIX OPraHMYECKNX KIJIKOCTEN, YTO BBLI3LIBAECT 3HAUUTEIILHLIE HapyIle-
HIS NX (PU3UKO-XHMIYECKNX COCTABOB.

buomormgeckoe AEICTBHUE BBEIPAXKAETCSI B BO30YKJIECHNH JKUBBIX TKaHEll
opraHmsMa (UTO COIIPOBOXKJAAETCS HEIPOU3BOJILHEIMHI CYAOPOKHEIMH CO-
Kpal€HISIMI MBIIII]), a TaKke B HApPYIIEHHH BHYTPEHHHX OMO3JIEKTpHUUE-
CKIX IIPOIIECCOB, IIPOTEKAIOIUX B HOPMAJILHO JCHCTBYIOIIEM OPraHN3ME U
TECHEHNINM 00paz0M CBI3aHHEIX C €ro JKU3HEHHLIMHI QyHKIUIMU. B pesyb-
TaT€ MOTYT BO3HUKHYThH pa3/INUHLIE HapyIIEHUS B OpraHU3ME, B TOM UICJIIE
HapyIIEHNE M JaXXe [OJIHOE MPEKpalleHUe JeATEILHOCTI OPraHOB JbIXaHUs
1 KpoBooOpameHusa Pazapaikaromiee AeiiCTBIE TOoKa Ha TKaHH OpraHN3Ma
MOJKET OBITH HPSIMBEIM, KOTJa TOK IIPOXOJUT HEIMOCPEACTBEHHO IIO ATU TKa-
HIM, U pedJIEKTOPHBEIM, T.€. Uepe3 IEHTPaJIbHYKO HEPBHYIO CHUCTEMY, KOTJa
IIyThb TOKa JICKUT BHE STUX TKaHEM.

Hcxom Bo3AelicTBUS TOKA 3aBHCHT OT MHOJXECTBaA (DAKTOPOB, B TOM UIIC-
JIe OT 3HAUE€HU U JUINTEIILHOCTH IMPOTEKaHU YEPE3 TEJIO UelIoBeKa TOKa, po-
Jla 1 4YacTOTHl TOKa U MHANBUIYAJIbHBIX CBOMCTB YEJIOBEKA. OIIEKTPUUECKOE
COIIPOTHURIIEHUE TEJla UeJIOBeKa U MPIIOKEHHOE K HEMY HAIIPSKEHUE BIIUSIOT
Ha HCXOJI IIOPaX€HUsS, HO JIUIIb ITOCTOJILKY, IIOCKOJIBKY OHU ONPEICILIOT
3HAUYEHME TOKA, IIPOXOJIAIIEro yepes3 TeJo YeJIOBEKA.

OJNEKTPUUECKOE COIPOTURJIEHUE TeElla YelIOBEKa CKJIAJbIBAETCSA N3 CO-
IIPOTURIIEHNA KOXKI U COIIPOTURIICHUI BHY TPEHHIX TKaHEI.

Koxka, BepHee €€ BEpXHUH CJION, Ha3bIBAEMLIN SIIJIECPMICOM, NMEIO-
muii Tommuay g0 0,2 MM U COCTOSIIMII B OCHOBHOM M3 MEPTBEIX OPOTOBEB-
X KJIETOK, oOyajaeT OOJILIIUM CONPOTHUBIIEHHEM, KOTOPOE M OIpeIesieT
oOI1ee CONMpOTURICHHE Tena dyenoBeka. COpOTURICHNE HIKHIX CJIOER KOXKU
I BHYTPEHHUX TKaHEN YeJIOBEKA HE3HAUUTEIILHO. [ Ipu cyxXoll UnMCcTON 1 HEIO-
BpEXKACHHON KOJYK€ COIIPOTUBJIEHNE TeEjla YelIOoBeKa KOJIEONIETCs B IIpejerax
2 kOMm — 2 MOwM. IIpu yBmaxHeHNN U 3arpsa3HEUN KOXKH, a TaK)Ke IIpH IIO0-
BpEeXKJACHHUU KOXHU (II0JI KOHTaKTaMU) COIIPOTHBIIEHHE TeEJIa OKa3bIBaeTCH
HanMeHbIINM — okoJio 500 Om, T. €. JOXOQUT 0 3HAYECHI, PAaBHOI'O COIIPO-
TUBJICHIIO BHYTPEHHUX TKaHell Tesa. llpum pacuerax compoTHRIEHUE Teja
yeJIoBeKa MpUHUMAETCSA paBHBEIM | kKOM.

3HauUeHIE TOKa, IIPOTEKAIOIIEro UEpPE3 TEJIO UEJIOBEKa, SBJLIETCS IJIaB-
HEIM (PAaKTOPOM, OT KOTOPOTrO 3aBHCHT MCXOJ IOPaK€HHS. YeM OOJIbIIe TOK,
TEM OIIACHEE €ro JENCTBUE. UEITOBEK HauUMHAET OIIYIATh IIPOTEKAOIINIT Ue-
pe3 Hero TOK MpOMBINUIEHHOI YacTOTH (50 I'11) oTHOCUTENEHO Majoro 3Ha-
yeHnsd: 0,6—1,5 MA. OTOT TOK Ha3BIBAE€TCS IIOPOTOBBIM OITY THMBIM TOKOM.

Tox 10—-15 MA (mpu 50 I'11) BEI3EIBa€T CUNILHEIE I BECbMa OOJIC3HEHHEIE
CYAOPOTH, MEIIIL PYK, KOTOPELE HEIIOBEK HPEOJOJIETh HE B COCTOSIHUM, T. €.

OH HE MOIRETOPEBRATHECPY Ky, KOTOPOM KacaeTcs TOKOBEAYIIEN YacTU, HE MO-
Cepmwdukatr: 2C0000043E9ABEBS52205E7BAS00060000043E

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023



K€T OTOPOCUTH IIPOBOJ OT ce0d M OKa3hIBaeTcsd Kak Obl IIPHKOBAaHHBEIM K TO-
KOBEAY el 4acTU. TaKkoll TOK Ha3bIBAETCS IIOPOrOBBIM HEOTITY CKAFOIIIIM.

[Ipum 25-50 MA feiicTBHE TOKa pacIpOCTPaHSIETCSI Ha MBIIIILI TPy IHOI
KJIETKI, YTO IIPUBOJAUT K 3aTPyJHECHUIO U JaKe IIPEKpaIeHIIO JbIXaHud. [Ipu
JUINTEIILHOM BO3EIICTBUU ATOr0 TOKa — B T€UECHIE HECKOJIBKIUX MUHYT — MO-
KE€T HaCTYIIUTL CMEPTh BCJIEACTBHUE NpeKpal[eHnsI paO0oTHI JIETKUX.

IIpn 100 MA TOK OKa3’LIBa€T HEIIOCPEICTBEHHOE BIIITHIIE TaKXKE€ U Ha
MBIy CEp/lla, IpU AIUTEILHOCTH HNpoTekaHud oonee (0,5 cexkyHJ TOK MoO-
KE€T BBEI3BAaTh OCTAHOBKY IIN (PUOPIIIIIAIIUIO CEpAlla, T.€. OLICTphble XaoTHde-
CKHe 1 pa3zHOBpPEMEHHBIE COKpallleHUsS BOJIOKOH CepAeYHOl MBIMIEI ((pud-
PIULI), IIpU KOTOPEIX CEpAle IepecTaeT padoTaTh Kak Hacoc. B pesyJbTare B
OpraHI3ME IpeKpalfaeTcsad KpoBOOOpallleHNe 1 HAaCTYyIIA€T CMEPTh. DTOT TOK
HazbIBAETCA (PHOPUILIAIIIOHHBI M.

JUINTEILHOCTE IPOTEKAHNA TOKA Uepe3 TEJIO UEIIOBEKa BIIMSET Ha HUCXO/]
[IOpaXeHUs BCJIIEACTBHE TOI'O, UTO CO BPEMEHEM Pe3KO IIOBHIIIAETCS TOK 3a
CUET YMEHBIIEHUS COMIPOTHUBRIIEHUS TE€Jla 1 HaKaIlJIMBAIOTCS OTPUIlATEIILHEIE
[IOCJIEACTBIII BO3JIEIICTBUA TOKA HA OPTaHI3M.

Pom m yacTtoTa TOKa B 3HAUNTEIILHON CTEIEHU OIPEECIIIEOT HNCXO[, IIO-
paxkeHmns1. Hanbdonee omacHBIM SBJIIETCS II€PEMEHHBINI TOK ¢ yacToToil 20—
100 I'i. IIpu yactore menbmie 20 mmm Oomnbme 100 't omacHOCTL mopa-
’KE€HIISI TOKOM 3aMETHO CHIDKAETCSI.

Toxu ugactotoil ceeime (0,5 MI'I] HE OKazBIBalOT pazpa’karomiero Aeil-
CTBUS Ha TKaHM U IIOSTOMY HE€ BBI3BIBAIOT 3JIEKTpUUeckoro ygapa. OJHaKo
OHHI MOTYT BBEI3BaTh TEPMUUECKIE OXKOT.

IIpu IOCTOSSHHOM TOKE€ IIOPOTOBHIM OIIYTHUMBII TOK IIOBEIIIAETCS O
6—7 MA, OPOroOBEII HEOTITy cCKaromuil Tok — g0 50-70 MA, a ¢puOpmanu-
OHHBII IPH JUINTEIbHOCTH Bo3AelicTBug Oonee 0,5 cexyna — g0 300 MA.

Yacrtse 1. OHPE,E[E.J'[EHHE CHJIBI JICKTPHYCCRKOI'O TOKa YCpPE3 TCJ/I0O YC/I0BCKA
HPH IHPpAMOM IIPHKOCHOBCHHH K Y4CTHM, HAXO0AHAIIHUMCH 11014 HAIIPHARCHHCM

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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Puc. 1.1. Cxema juis onpeeieHns CHIIbI 3/IEKTPHYECKOTO TOKA Yepe3 TeJI0 UeIOBEKA PH MPSMOM

HIPHKOCHOBCHHC CTO K HacTAM, HAXOJIAITHMCA [0 HAIIPAKCHHEM |

4) NyTh TOKA B TEJIC YE/IOBEKa «pyKa — PyKay;

0) MyTH TOKa B TENE YCIOBEKA «PYKA — HOTHY.

IlepeueHs annmapaTypsbl

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNMUCLIO

Ceptvdmkar: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: LWebayxoea TatTeAHa AnexkcaHgpoBHa

HAeicteutenex: c 19.08.2022 no 19.08.2023



0O003Ha4eHHE Hamme:EaHHe - Tuon | [lapameTph!
Gl OmHo¢a3HbLi HCTOUHEK THTAHHA 218.1 ~220B /16 A
Al Mojens naTaromei snektpHyecko cetn | 387.1 ~220B /50BA
A2 Monens 3MEKTPOLPHCMHAKE C pabodgci 1881 ~720B
H30IAAEeH _|
A3 Mogene gyegoBeKa 309.1 ~220B /1 kOm
All Anmmamqeqmﬁ OTHOIIOMIOCHEIH 150 1 ~220B /0.5 A
BBIKJIIOYATE]b
2 MyJBTHMETpPA
: . B=;
P1 Biok MyJIBTHMETPOB 509.2 V 0 1 [1}80 _.
0..20 MOm

Yrkazarnusn no MEXHUKE be3onacHocmu npu 6bINO/IHEHUU

JlabopamopHoil pabomsl npedcmaenenst 6 Ilpunoscenuu 1.

CepTudukar:
Bnaneneu:

Ilopsagok npoBeaeHHA padOThI

YOeaHTECE, YTO YCTPOHCTBA, HCTIONb3YeMEIe B SKCTIEPHMEHTE, OTKIIOMEHEI OT CETH 3IEKTPO-
A TAHUA.

Coe/mHuTe anmaparypy B COOTBETCTEMM CO CXEMOM JNEKTPHYECKOH COEIUHEHHI, IPHBECH-
HOH Ha puc. 1.1.

OTkmounTe (ecim BKmodeH) BeiKmovarens « [ IMTAHHAE» momemm Al muraomeii 31eKTpude-
CKOH CETH.

BromowrTe aBTOMATHYECKUE BBIKMIOYATETH H YCTPOHCTBO 3alIHTHOIO OTKMIOYCHHA B OIHO-
paszuom HcTouHHKe MATaHMA G,

Bxmounte Brionoyarens «CETh» 6aoxa myastamerpos P1.

AKTHBH3HPYHATE HCIIOIb3yeMBble MY TETHMETPEI.

Brxmounte BeiRodaTene « [ IMTAHHUE» Mmomenn Al.

BxmounTe aBTOMaTHYeCKHH BIKMOYaTe s All. TTpu 5ToM J0KHA 3ar0peThCA HH/HMKAaTOpHAA
jlamMIia MOJIeNTH DJIEKTPOIpPHeMHHKA A2,

CmogemupyiiTe npsMoe MPHKOCHOBEHRE YEI0BEKa K YACTAM, HAXOIAIIAMCS 1101 HalpsSKEHU-
€M, BTBIKAHHEM KOHIA poBoJHEKA «lI», B rHe3ze dasel «Ly» sanexTponpueMHuka A2, KaK 310
nokazaxo Ha puc 1.1.

C momouis0 amrnepmerpa H BoIbTMETpa 610Ka MynsTHMETpoB Pl H3MephTe TOK Yepes Teno
YeI0BeKa H HallPsDKEHHEe NPHKOCHOBEHHS.

ITo 3aBepmieHHN HKCIEPHMEHTA OTK/IOYHTE BEIKTIOUaTenk All B aBTOMATHYECKHE BLIK/IHOYA-
TeJH OnHo(asHoro ucrounnka mutaHuas Gl, seikmouarenn «[IMTAHME» wmozenn Al nm-
TaloeH snekTpudeckoi ceTH U «CETb» 6moka myastumerpos P1.

Bux o0yeu 4esoBeKka H THI 110714, HA KOTOPOM OH CTOMT, MOXHO BApLHPOBATH, TIPOBOIA IKC-
[IEPUMEHTEI C JIDYTHMH CONPOTHBJICHHAMH CTEKAHHIO TOKA C HOT YeJIOBEKA B 3EMITIO.

OOKYMEHT NnoanncAH
SNEKTPOHHOW NOANKCLIO

2C0000043ESABBBO952205E7BAS00060000043E
llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023



Yacrts 2. GHPE,E[E.HEHHE CHJIBI JICKTPHYCCRKOI'0O TOKa YCPE3 TCJ/I0O YC/I0BCKA
HPH KOCBCHHOM INIPHKOCHOBCHHIHN K YaCTHM, HAXO0 AHAIIINMCH
noa Harnp sk CHHUCM
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Puc. 1.2. CxeMa juis onpe/ieNeHHs CHIIbl 3CKTPHYSCKOTO TOKA YEPEs TENO YEJI0BCKA PH

KOCBCHHOM TNPHKOCHOBCHHE €0 K HacTAM, HAXOIAIIMMCH MOA HAllpAACHHCM

a) OPH CHIKCHHH CONPOTHB/ICHHA OCHOBHOMN H30AMIHH MIEKTPONPHEMHEKA 10 15 kOM;
AOKYMEHT MOANNCAH

0) npA/CHIGRE RN DORPOIBIenHA OCHOBHOR H301s1MK TeKTponpHeMHnAKa 20 10 Om.
Ceprudmkar: 2C0000043ESABBBO52205E7BAS00060000043E

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023



Ilopsaaok npoBeaeHHA padOThI

o Y0emmreck, 4TO YCTpOHCTEA, HCNOMB3YEMBIE B IKCIEPHMEHTE, OTKIIONEHE OT CETH MMEKTPo-
(THTAHM.

* CoenmuHTe anuapaTypy B COOTBETCTEHH OO CXEMOM aMeKTpHYEcKodl coeIHHEHHH, NpHBeIeH-
HOH Ha prc. 1.2, a (1.2, 6).

o  Orxmounre (ecad BkmoyeH) BeKIodarens «[IHTAHHE» momemm Al nuraomeit smexrpuye-
CKOH CETH.

¢ DBrmoddTe aBTOMATHUCCKHE BHEIKTIOYATEIH H YCTPOACTBO 3AIATHOTD OTETIOHMEHHS B O/IHO-
'Ij'lﬂ."tﬂﬂl"i[ HCTOYHHEE MHTanks ],

Brmouute Bemmoyarens «CETh» Groxa mynstamerpos P1.
AKTHEHIHPYHTE HCNOILIYEMEIE MYIETHMETPEL
BrmiogrTe BRIKMEOYATEIE «[IMTAHME» Mmonem Al

Bxmouynte apromaruuecknii sronogarens All. [pu stom momxsHa JATOPETHECA HHAHKATOPHAN
JamIa MOJISITH ANeKTPONpHeMHAKa A,

¢ CuonemapyiiTe KOCBEHHOE NPHKOCHOBEHHE YE/IOBEKA K YACTAM, HAXOJAIIHMCE 10| HApaKe-
HHEM, BTRIKAHHEM NEPEMEIMKH (KOHIA OpoBofHMKa) «IIn, B rEe3no 3meKTponpHeMHHKA A2,
KaK 3T0 [IoxKaszaso Ha puc 1.2, a (1.2, 6).

* C DOMOIEI aMOEPMETPA H BOJILTMETPA GNOKA MYNETHMETPOB Pl A3MephTe TOK Yepes Teo
YeNOBeKa H HANPIKEHHE [IPHKOCHOBEHNH,

* [lo sapepmeHHA IKCOCPHMERTA OTKIOYATE ABTOMBTHYECKHE BEE/MOUaTens All | oxHOhad-
HOrO HeTOUHAKE mHTaHEs G, semmouarenn «[IHTAHHE» monem Al nuraiomei »1exTpH-
qeckOH ceTH H «CETh» Dnoka MyIeTHMeTpOS P1.

« Bura ofye yenoBeKa H THI I0/a, HA KOTOPOM OH CTOHT, MOXHO BAPEHPOBATE, MPOBOIA KC-
NEPHMEHTEI C APYTHMH COTIPOTHBICHHAMH CTCKAHHIO TOKA ¢ HOT 9e/I0BEKA B 3EMIIO.

TpedoBaHus K oTUETY

B oTueT 1o nabopaTopHOii paboTe BHOCHTCH:
o HanmMmeHOBaHUE U 11€7Th PaOOTHI.
o [IpumeHaeMEIe IpUOOPEI I 0O0PYIOBAHUE.
o (OOmue BEIBOJRI II0 PE3yJIbTaTaM CACIIaHHOI paOOTHI.

Jlabopamopraa paboma No4
Mooenupoearue 3anyneHus 31eKmpoooopyoo6aHus

[{enp pab®oTel: M3yunTe Ha J1a0OpaTOpHOM CTEHJE MHPUHIUII PaOOTEHI
3aIUTHOTO 3aHYJICHHUS, Ha3HAUE€HUE 3JIEMEHTOB 3aHyJICeHUS (3aHyJIeHUHHI

HEfITpELHH HNCTOY HHKa IINTAaHIA, COCIHNHCHIIA KOPIIYCAd 3JICKTPOYCTAaHOBKI

OOKYMEHT NMoanncAaH
SNEKTPOHHOW NOANKCLIO

Ceptvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023



C  HYJIEBBIM IpO- BOJHHUKOM, IIOBTOPHOTO 3a3eMJIEHUS HYJIEBOTO
IIPOBO/JHIIKA)

OcHoesbl meopuu.

3anynenue — 5To OpeJHAMEPEHHOE ISKTPHUSCKOe COeJUHEHNIE OTKPHI-
TBEIX IIPOBOJAIINX dYacTeil 3JIeKTPOYCTAHOBOK C TJIyXO3a3eMJICHHOI Hell-
TpallbHOII TOUKOIl reHepaTopa IWIN TpaHCdopMaTopa B CeTsIX TpeXdazHoro
TOKa, C INIyX03a3eMJICHHBIM BBEIBOJOM HCTOYHIKA OJHO(a3HOro TOKa, C 3a-
3€MJIEHHOH TOYKOIl MCTOYUHNKA B CETSIX MOCTOSHHOTO TOKA, BBIIIOIHSIEMOE B
ITeJISIX DIIEKTP0OE30MMacHOCTIL.

JI711 coeMHEHNsT OTKPBITHIX MHPOBOASIIUX dYacTell ImoTpeOurens siIek-
TPOSHEPIUH ¢ INIyX03a3eMICHHON HelTpaIbHOII TOUKOil NCTOUHIKA HCIIONb-
3yeTcs HyJIEBOII 3aIUTHBI I IIp OBO JHUK.

HynepsiM 3amutHeIM npoBogHuKoM (PE — nposogunk B cucteme TN —
S) HaspIBaeTCS MPOBOSHUK, COSQUHSIOMUII 3aHyIIsIeMBle YacTU (OTKPLITELIE
IIPOBOIAIINIE YACTH) C INIyXO03a3eMJICHHOII HEeHTpaJbHOH TOYUKON HCTOYHHKA
MUTaHNg Tpex(da3zHOro TOKa MIN C 3a3eMJICHHBIM BLEIBOJIOM HMCTOYUHUIKA ITHTa-
HIIS 04HO(a3HOIro TOKa, IIN ¢ 3a3eMIICHHOII cpefHell ToUuKoil NCTOYHNIKA IIH-
TaHIS B CETSIX IIOCTOSHHOTO TOKa.

HyneBoii 3anuTHLIN IPOBOJHUK CIEAyeT OTINYAThL OT HyJIeBOro pabdo-
yero 1 PEN — nnpoBogHIKOB.

Hynepoii pabounii nmpopogHuk (N — nporoguuk B cucteme TN — S) —
IIPOBOJHIK B BJICKTPOYCTaHOBKAaX HampspkeHneM 4o 1 kB, nmpeaHazHaueHHLII
JUTI IMITAaHUS SJIEKTPONPUEMHUKOR COSIUHEHHBIN ¢ IITyX03a3eMIICHHOI Hell-
TpallbHOII TOYUKOIl reHepaTopa IWIN TpaHCdopMaTopa B CeTsIX TpeX(haszHoro
TOKa, ¢ IJIyX03a3eMJIEHHBIM BBEIBOJOM HCTOYHIKA OJHO(DAa3HOIO TOKA, C IJIy-
X03a3eMJICHHOIT TOUKO NCTOYHNKA B CETIX IIOCTOSHHOI'O TOKa.

CoeMmeniennelil (PEN — nporognuk B cucreme TN — C) Hynepoii 3a-
IMUTHBLIE 1 HyJeBoil pabGoumii MpOBOJHUK — IPOBOJHUK B SJIEKTPOYCTAHOB-
KaxX HamnpspkeHuneM Jo 1 kB, coBMmemaronmuii ¢yHKIIUN HYJIEBOTO 3aIlUTHOIO
I1 HyJIEBOI'O paboUyero mpoBOIHIKA.

3aHyJieHne HeoOXOoAUMO I oOecIedeHHs 3allUThl OT IIOPaKEeHI
SJIEKTPUYECKIM TOKOM IPH KOCBEHHOM IIPHKOCHOBEHUH 3a CUET CHIKCHILI
HAIIPSDKEHIST KOPIIyca OTHOCHUTENIFHO 3eMJIM U OBICTPOrO0 OTKIFOUSHIS DJIEK-
TPOYCTAaHOBKHU OT CETIL.
OOsacTh IPUMEHEHIS 3aHy JICHILT:
Y DIIEKTPOYCTAaHOBKHU HaIlpspkeHneM A0 |1 kB B TpexdasHBIX CeTIX IIepe-
MEHHOLQ TOK3 ¢ 2aseMIICHHOM HeliTpanbto (cucteMa TN — S; 00bItHO 5TO

ceTu 22074291 3RH2X0, 660/380 B);

Ceptuidmkar: ECEI'[I'[:'E?ME'rEEABBBQéEEDSETB.&.E{]DD{EDEIGDEM
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023



Y BIEeKTPOyCTaHOBKU HampsxkeHueM o 1 kB B ogqHOda3HEIX ceTax nepe-
MEHHOTO TOKAa C 3a3eMJIEHHLIM BBIBOJIOM,

Y BIEKTPOYCTAaHOBKM HaIlpsDKeHHNeM 70 1 kB B ceTsX moCTOSIHHOTO TOKa C
3a3€MJIEHHON CpeIHEN TOUKON NCTOUHNKA.

[Ipunyun oeiicmeua 3avyierud. Ilpn 3aMbpIkaHIN (pazHOTO IIPOBOJA Ha
3aHyJICHHBIII KOPITyC 3JIEKTPOHOTpeOuTenss odpazyeTrcs Iellb TokKa OgHOda3-
HOI'O KOPOTKOTO 3aMBIKaHUS (TO €CTh 3aMBIKaHII MEXKIY (pazHBEIM U HYJI€BLEIM
3alUTHBIM IIPOBOJHHUKAMM). TOK OJHO(}a3HOIO KOPOTKOI'O 3aMBIKAHUS BhI-
3LIBaeT cpabaThblBaHIE MaKCHUMAaJIbHOM TOKOBOM 3alllUTHI, B PE3YJILTATE UEro
[IPOUCXOJUT OTKJIFOUEHHE IIOBPEKACHHON SJIEKTPOYCTAHOBKHN OT IIUTAROIIEIl
cetu. Kpome Toro, 4o cpabaTeIBaHMS MaKCHMAaJIbHON TOKOBOIl 3aIlllUTHI IIPO-
NCXOJUT CHIKEHIE HANPSXKEHUS IIOBPEKICHHOIO KOPIIyca OTHOCHUTEIBLHO
3€MJIM, YTO CBSA3aHO C 3aIUTHHLIM JIEIICTBUEM IIOBTOPHOTO 3a3eMJICHI HYyJIEe-
BOI'0 3aIlIUTHOIO IIPOBOJHIKA 1 IIepepacHpeieICHIEM HaIpsKEHUII B CETHU
[IpU IIPOTEKAHUU TOKa KOPOTKOTO 3aMBIKaHUS.

MepeyeHb annapamypbl

O6o03HayeHune HammeHoBaHMue Twun
G1 TpexdazHbii UCTOYHMK NUTAHMA 201.2
Al BnoK nMHerHbIX Apoccenen 337
A2 TpexdasHbin TpaHCcPopmaTop 302
A5 Moaenb 3ambIKaHMA HA 3eMANI0 310
A7 Moaens 3aHyNeHUA 329
P1 BAOK MynbTUMETPOB 508.2

Yrkazarnun no MEXHUKE be3onacHocmu npu 6bINOJIHEHU U

JlabopamopHoil pabomsl npedcmaenenst 6 Ilpunoscenuu 1.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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BHEHTP HYECKaHA CXEMa CO EﬂHHEHHﬁ

AOKYMEHT MNMOArnncAH
SNEKTPOHHOW NOAMNMCLEIO

Ceptuwdomkatr: 2C0000043E9ABEB952205E7BAS00060000043E
Bnapeneu: Ulebayxoea TaTeAaHa AnexkcaHgpoBHa

HNencteutened: ¢ 19.08.2022 no 19.08.2023
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lMopsidok npoeedeHuUss pabomabi

1. Ilepen mauasoM pabOTEI HEOOXOAUMO YOEIUTHCH, YTO YCTPOIICTRA, IC-
I[10JIb3Y EMBIE B SKCIIEPUMEHTE, OTKIIFOUEHBI OT CETH AJIEKTPOIINTaHIS.

2. I'Hezga 3amUTHOIO 3a3eMIIEHUS <<@>> YCTPOIMCTB, HCIOJIb3YEMBIX

B 3KCIIEpHMEHTE, COeQUHIOTCA ¢ THe3JoM «PE» nctounmnka Gl.

AnmnapaTrypa CoOeJUHIETCS B COOTBETCTBUHU C 3JIEKTPUUECKOI CXEMOIL.

4. B mozgem AS conpoTHBIEHNE 3aMBIKAHNS Ha 3€MJIIO Y CTaHABINBAETCS
PaBHBEIM OECKOHEUHOCTH: R gp=00.

Bxmouaercsa ucrounuk G1 u nurtanme 610ka MyJIbTUMETPOB P1.

6. PexxuM riyxozazeMJIEHHOII (M30JIMPOBAHHOI) HENUTpalld IIUTAarOIEell
AJIEKTPUUECKOI CEeTH MOJIEJIUPYETCs YCTAHOBKOI (OTCYTCTBHUEM) IIe-
pPEMBIUKN MEXKJY THE3J0M HENTpalIbHOIl TOYKM TpaHChopMaTopa H
rHE3JO0M CONpPOTHBIEHHS 3azemnureiii R() B Oloke TpexdazHOIO

)

o

TpaHCcopMmaTopa A2.

7. 3amMblkaHne (azbl Ha KOPHYC SJIEKTPoOoOOpYJOBAHHSI MOIEIINPYETCs
yCTAaHOBKOI1 BEIKJTFOYATEN S B ITojtoxkeHne « BKJL ».

8. Tok KOpPOTKOI0O 3aMBIKaHIS H3MEPSIETCS ¢ ITIOMOIILIO aMIIEpMeTpa OJ10-
Ka MyJILTUMETPOB P1.

9. Ilpu BenmunMHaxX CONPOTUBRICHNS eI KOPOTKOro 3aMeIkaHII RN=1, 2,

3 OM 1 BO3HMKHOBEHHU KOPOTKOI'O 3aMBIKaHHS (pazkl Ha KOPIIyC DJIEK-
TpooOOpyIoBaHUA (BBIKIIFOYATENL S BKJIIFOUEH) 3alUTa OTKIFOUAET
3JIEKTPOOOOPYJOBAHUE OT CETH, UTO IPOSBILETCSI B OTCYTCTBHHI CBE-
YeHHs CBETOANOA0B B (pazax IIOIXOAAIIX K HEMY IIPOBOJIOB.

10.11lpn BeaMunMHAX CONPOTHUBJICHHS IIENIH KOPOTKOTO 3aMBIKaHHSI RN=J,

10, 15, 20 OM 11 BO3HUKHOBEHUN KOPOTKOI'O 3aMbIKaHI (pa3bl Ha KOP-
ITy C AJIEKTPOOOOPYAOBAHUS (BEIKIOUATEL S BKIIFOUEH ) 3aIJUTa HE OT-
KJIFOUaeT 3JIEKTPOooOOpPYAJOBAHIE OT CETU, YTO IIPOSBILIETCS B HAJIMYNU
CBE€UEHI CBETOAUOJ0B B (pazax NOAXOAAMNX K HEMY IIPOBOJOB.

11 . Hanuune moBTOpHOTO 3a3eMISHHII MOASIINPYETCS YCTaHOBKOM JTFOOOT0
€ro 3Ha4YlIMOTO COIIPOTURIICHIU.

12 HanpspkeHne Ha KOpIyce 3IeKTPOo00OPY JOBAHUS M3MEPSETCI ¢ IIOMO-
IMTBIO BOJILTMETpPa OII0Ka MyJILTUMETPORB P1.

13.ConpoTupieHune 3aMBbIKaHUSI Ha 3eMJIIO «Rnapy 7 00

Yy CTaHaBJINBAETCI TOJILKO IIpu MOJIETINPOBAHNI pexKIIMa
N30JINPOBAHHON HEUTpaJIN IIN- TAROMIEN SJIEKTPUUECKOI CETL.

14.11o zaBepmeHun sxcnepuMeHTa uctounnk Gl m nuranue OJIo0ka MYyJb-
TUMETPOB P 1 oTKIIrOUaercs.

AOKYMEHT MNOANMCAH
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Tpeb6oeaHusi K omyemy

1. Ilo . 9 HEOOXOAMO OTPa3’UTh PE3YILTAT 3aMBIKAHIA Ha 3€MIIKO Uepe’
RN =1, 2, 3 OM u cpabaThIBaHII 3alUTHI.

2. Ilo m. 10. HeoOXoauMO ommcaTh AEHCTBUE 3alIUTHOrO 3aHYJIEHUI IIPH Be-
JIMYNHAX COIIPOTURIICHU 1enu KOPOTKOTO 3aMBIKaHIIT
RN =5, 10, 15, 20 OMm, akueHTHpYS BHIMaHUE Ha MIPOSBIICHUE JEICTBU
3al[UTHOTO 3aHY JICHIL.

3. Ilo . 11 HeoOXoguMoO ommcaTh BIMSAHIE Ha AEIICTBUE 3aHYJIICHUS COIPO-
THUBIICHUS [IOBTOPHOTO 3a3€MJICHU HYJIEBOT'O IIPOBOJHIKA.

4. Heobxoaummo cJienaTh BBIBOJBLI II0 BCEM BBIIIOIHEHHBIM SKCIEpPHMEHTAM
COITIACHO YKazaHIM II0 IIPOBEASHIIO SKCIIEPIMEHTA.

Jlabopamopuasa paboma Ne5

Konmponw uzonauuu 6 snekmpuueckou cemu
C U30JTUPOGAHHOU Heumpaibio

L{lenb paboTHI : KOHTPOJIL HEHCIIPABHOCTU HM3OJAIINN B 3IIEKTPUYECKOIl ce-
TH C N30JINPOBAHHON HENTPAJIbIO.
OcHo8bl meopuu.

bezomacHOCTE mpu paboTe ¢ 3IeKTpOyCTaHOBKaMH OO€CIIEUNBAETCS
[IPIMEHEHNEM pPa3JIMUHbIX TEXHNYECKNX M OpraHM3allMOHHLEIX Mep. OHHI
per-  JaMEHTHUPOBAHbI  JENUCTRBYIOIM[MMH  IIpaBUJIaMH  yCTPOIMCTRBA
srtekTpoycTaHoBok (IIY3, 2001).

KoHCTpyKLIIIg, HCIONHEHHE, CIOCO0  YCTAaHOBKM, Kjacc 1
XapaKTEPUCTUKN  H3OJAIUN  IIPUMEHSEMBIX  MaIllMH,  allllapaToB,
IpuOOPOB M IIPOYEro SIEKTpOoOOOpYyAOBaHUS, a Takxke Kaldeneil u
[IPOBOJIOB  JIOJDKHBI  COOTBETCTBBATHL  IIapaMeTpaM  CeTU  WIN
AJIEKTPOY CTAHOBKH, peKIMaM paOOTHI, YCIIOBUSIM OKPYIKAIOIIEH cpepl 1
TpeOOBaHUSAM COOTBETCTRYOIIX IT1aB IIY O,

Mzomanuga  TOKOBEAYIIUX dYacTell (3am[UTHOE H30JIMPOBAaHUE) —
CII0cOo0 3amUTEl OT IPHUKOCHOBEHHS K TOKOBEIYIUM dacTaM. [IpuHImu
€ro JeilcT- BHUdI OCHOBAaH Ha [OKPHITUNM TOKOBEIYIUX YacTel
N30JINOHHEIM MaTepra- JoM. M3oiaimsa TOKONPOBOJAIMUX YacTel —

OJHA 113 OfHeBHbENOMEBLRIEK- TPOOE30IIacHOCTI.
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B cerax nepemMeHHOro Toka BhIIE | kB ¢ m3oilumpoBaHHON WM
3a3eM- JIEHHOHM dYepe3 Oyroracilluil peakTop HeUTpalbio, B CETIX
[IEpEMEHHOro0 Toka 10 | kB ¢ M30IMpOBaHHONI HEUTpPaIbIO M B CETIX
[IOCTOSHHOIO TOKa C M30JIM- POBaHHBIMHU  IIOJIFOCAMHM IWJIN  C
N30JIMPOBAHHOI CPEeAHEN TOUKOI, KaK IIpaBU- JIO, AOJI?KEH BHIIIOIHITHCS
ABTOMATUYECKUN KOHTPOJbL M3OJIALUN, AEICT- BYIOIMHNI Ha CUTHAJI IIpH
CHIDKCHHI CONPOTURICHUS M3OJIAUN OQHON 13 (a3 (IUIN MOJII0ca) HIXKE
33aJITaHHOIO 3HAUE€HHs, C IIOCIEAYVIOIIMM KOHTPOJIIEM AaCHUMMETPUN
HallpsSDKEHII IIpH  [OMOINM MOKazbIBaromero Impuodopa (¢ 1mepe-
KJTFOUEHIIEM ).

JlommyckaeTcsa  OCYIIECTBIISATH KOHTPOJIb H30JIIIIN IIy TEM
[IEPNOAMUECK X N3MEPEHUN HAIIPAXKEHUI C IEJIbI0 BI3YaJIbHOI'O KOHTPOJIA
ACUMMETPUN HAIIPSKECHUS.

CornmacHo 1IYD compoTuBiIeHNE M3OIAIMNU  TOKOIIPOBOISINX
YacTell AJIEKTPHYECKIX YCTAHOBOK OTHOCHTEIBLHO 3€MIH JOJIKHO OBITh
He meHee (0,5-10 MOwm. Pazmmmaror pabouyro, JBOMHYIO U YCHJIEHHYEO
pabOUYIO H30- JISIHIO.

Pabouell HazBIBaeTCd M3OJLAIUSA, 0OeCIEUNBAaO[asi HOpMaJIbHYIO paboTy
SIEKTPUUECKONl YCTAHOBKU U 3aIUTY IIEpCOHAalIa OT IMOpaX€HUS 3JIEKTpIUe-
CKIM TOKOM. J[BOITHas HM3OMALINSA, cOCTodmmasl n3 pabodeil U JOIOJIHUTEIb-
HOM, MCIIOJIBL3YETCS B T€X CIydYasx, Korga TpeOyeTrcs oOecCHeUnTh ITOBHIIIEH-
HYIO 3JIEKTpOO€30IIaCHOCTh O00OpYyAOBaHNS (HaIlpUMEpP, PYUHOrO 3JIEKTPOMH-
CTPYMEHTAa, OBITOBHIX 3IEKTPHUECKHX MNPHOOPOB M T. A.). CONpOTHBIICHUE
JIBOMHON M30JIIIUN AOJDKHO OBITH He MeHee 5 MOwm, uto B 10 pa3 mpeBblmma-
€T COIIPOTHBIEHHE OOBIYHON paboueil. B psage ciydaeB pabouyro M30JIAIIIIO
BBITIOJIHAOT HACTOJIBKO HAJIEXKHO, UTO €€ 3JIEKTPOCOIIPOTURIIEHUE COCTABIIACT
He MeHee D MOM m moToMy OHa oO€CIIeYHBAET TaKyIO JKE€ 3aIUTy OT IIopa-
’KEHIS TOKOM, KaK M JBOMHas M30JLIIUA. TaKyr M30JLIIUIO HA3LIBAIOT YCH-
JIEHHOII pabouell N30JISAIUEH.

MepeyeHb annapamypbl, UCMO/Ib3yeMoU 8 s1labopamopHoU

pabome
O603Ha4YeHue HammeHoBaHue Tun
G1 Tpxda3Hbli MCTOYHUK NUTAHUA 201.2
Al BNoK nuHenHbIX Apoccenei 337
A2 TpexdasHbin TpaHchopmaTop 302
A3 Mopgens y4acTka 3N1eKTPUYECKOM CEeTH 303
A7 Moagens CONpOTUBAEHMA M30NALUM 311
RS MERT NOONACA YCTPOMCTBO KOHTPOAA M30AALNN 316
icklo BNOK MYNbTUMETPOB 508.2
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Yrkazanus no mMexHuKe be3onacHocmu npu 6bINO/IHEHUU

JabopamopHoil pabomosl npedcmasiennt 6 Ilpunoxcenuu 1.
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