2026/06/29 22:14  1/8 AHann3 onacHOCTM MOPaKeHMa TOKOM B Pa3INYHbIX INIEKTPUYECKUX CeTSX

AHaJiM3 ONAaCHOCTU NOpPa>keHUsA TOKOM B
Pa3JINuHbIX 3JIeKTPUYECKUX ceTaX

[poxoXXLeHne TOKa Yepes YesioBeka, ABNAETCA C/iefCTBMEM ero NPUKOCHOBEHUSA He MeHee, YeM K IBYM TOYKaM
3neK'rp|/|quK0|71 uenun, mexay KoTopbiMh eCTb HEKOTOPasA Pa3HOCTb NMNOTEHLINa10B (Hal'lpﬂ)KeHI/IG).

OnacHoCTb Takoro NPMKOCHOBEHMSA HEOAHO3HAYHaA W 3aBUCUT OT psAda (PakToOpoB:

® CXEMbl BKJTIOYEHUS YEJIOBEKA B 3JIEKTPUYECKYIO LIEMb;
® Hanps>KeHUs ceTu;

® CXEMbl CaMOW CeTu;

® peXxunma HemTpanu ceTu;

® CTeneHn n3onaunn TokosenyLmnx yacTen ot 3eMnn,
* EMKOCTM TOKOBEAYLIUX YacTen OTHOCUTENBHO 3EMAUN.

Knaccudpumkauunsa ceten Hanps>xeduem no 1000 B

OpHodasHble ceTH

OpHohasHble ceTn pa3aenaTcs Ha ABYXMPOBOAHbIE MU OAHOMNPOBOAHbIE.

OABYyXnpoBOAHbIE

D,ByXI'IpOBOJJ,HbIe CeTn nenaTtca Ha n3o0anpoBaHHbIE OT 3eMJIN U C 333eM/IEHHbBIM NpPoBOAOM.

M301’IMpOBaHHbIe OT 3eMJIn

£

OpHoa3Has ceTb. [1ByXNpoBOAHASA U30/IMPOBAHHANA OT 3eMJN

C 3a3eMJIEHHbLIM NPOBOAOM

N

OpHodhasHasa ceTb. [IByxnpoBoaHas C 3a3eMIEHHLIM NPOBOAOM

[aHHble ceTun LUNPOKO NCMNonb3ytoTCA B HapoaAHOM X03ANCTBE, HAYNHAA C MUTAHUSA MasbIM Harnpsa>xeHnem
nepeHOCHOro MHCTpyMeHTa N 3aKaH4hBad NMMTaHNEM MOLUHbIX O,D,HOCpa3HbIX r|0Tpe6v|Tene|7|.

OpHoONpoBOAHbIE

B cnyyae 0IHOMPOBOAHON CETW, POJib BTOPOro NPOBOAA BLIMNOJHAET 3eMJISl, PeNibC U T.4.
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OpHodhasHasa ceTb. OaHONpoBOAHAS

OCHOBHOE MPUMEHEHNE AaHHbIE CETW MOMYYMN B INEKTPUDMLMPOBAHHOM TPAHCMOPTE (3/1eKTPOBO3bI,
TpaMBau, MeTpo 1 T.4.).

TpéxdasHbie ceTu
B 3aBMCMMOCTM OT peXxnma HeNTpaan NCTOYHNKA TOKa 1 HaMYMa HENTPabHOr0 MM HYNeBOro NPOBOAHMKA
MOryT ObITb BbIMOJIHEHbI M0 ‘-IeTpréM cXemMaM.

HenTpanbHaa ToOYKa MCTOYHMKA TOKA - TOYKa TpexdasHon obMoTKM (reHepaTopa uan TpaHcgopmaTopa),
KOTOpas XapakTepusyeTcs OANHAKOBbLIM AEACTBYIOLLMM 3HAYEHNEM HANPSXKEHNS MO OTHOLEHUIO K Nitoboin dhase
MCTOYHMKaA TOKa. Takasa TouKa nony4yaeTcd npn coeanHeHunn 0ObMOTOK B 3Be3ny.

HyneBas TOYKa MCTOYHMKA TOKA - 3a3eMJIEHHAA HENMTpPasibHas TOYKa.
MpoBOAHMK,NPUCOEANHEHHBIN K HENTPASIbHON TOYKE, Ha3biBAaeTCA HENTPabHLIM MPOBOAHNKOM (HENTpPanblo), a

K HYJIEBOW TOYKE - HYJIEBbIM MPOBOAHMKOM.

1. TpexnpoBoAHasA CETb C M30JIMPOBAHHON HEUTPaNbIO

TpéxdasHasa ceTb. TPEXNPOBOAHAS C U30NPOBAHHON HENTPaNbIO

2. TpéxnpoBogHaa cecTb C 3a3eMJIEHHON HeUTpanblo

TpéxdasHasa ceTb. TPEXNPOBOAHAA C 3a3eMIEHHON HENTPAbIO.

3. YeTbipéx npoBoAHaA CE€Tb C M30JIMPOBAHHOW HEUTPANbIO

TpéxcazHasa ceTb. YeTbIpéXNpoBOAHASA C N30/IMPOBAHHON HENTPAbIO.

4. YeTbIipéx NpoBoAHaA CETb C 3a3eMJIEHHON HeWTpasnblo
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TpéxdasHasa ceTb. YeTbIpEXNPOBOAHAA C 3a3eMJIEHHON HENTpPabIO.

Mpwn HanpsxxeHnn o 1000B B Haluey CTpaHe NCMOIb3yTCSA CXEMbI «1» U «4»,

CxeMbl BKJIIOYEHUSA YeJsioBeKa B INNEeKTPUn4ecKylo uenb

¢ [Byxda3Hoe NPpUKOCHOBEHME - MeXay ABYMA (ha3amu anekTpuyeckon cetun. Kak npasmno, Hambonee
ornacHoe T.K., UMeeT MeCTO bbITb INHENHOe Hanps>xeHne. OQHAKO AaHHble ClyYaun AOBOJILHO PeaKMu.

e OpHodasHoe NPUKOCHOBEHME - MeXxay (ha3oin 1 3eMnén. MNpun 3ToM npeanonaraeTca Haan4me
3JIEKTPMNYECKON CBA3N MEXAY CETb0 N 3eMNIEN.

MoapobHee o cxeMax BKNoYeHUs 4esioBeKka B uenb cM. fonunH IN.A. OCHOBbI TeXHUKHU bBe3onacHOCTH B
3JIeKTpoycTaHOBKax.

OpHodasHbie ceTH

N3onuposaHHas OT 3eMNu

e HopMasbHbIVI peXUM
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b

MpYKOCHOBEHWE YenoBeKa K 0fHO(a3HOM ABYXMPOBOAHON N30MPOBAHHON OT 3EM/IN CETU.
HopMasnbHbI pexum paboTbl ceTu.

YeM nyylue n3onsums NpoBOAOB OTHOCUTENbHO 3eMJIU, TEM MeHbLUe OMacHOCTb 0AHO(A3HOr0 NPUKOCHOBEHUS
K NpoBoay.
MpVYKOCHOBEHME YeNloBeKa K NpoBoAay C 60/1bLINM 31eKTPUYECKM COMPOTUBIEHNEM M30asLMM Bonee onacHo.

* ABaPUVIHbIV PEXUM
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MpPUKOCHOBEHME YenoBeka K ogHoMa3HOM ABYXNPOBOAHON N30JMPOBAHHON OT 3eMIN CETW.
ABapuiHbIA pexxum paboTbl ceTu.

Mpwn 3aMblKaHWUK NPOBOLA Ha 3eMJl0, YeN0BeK I'IpI/IKOCHyBLIJVII7ICFI K ncnpaBHOMY npoBoAay, OKa3biBaeTCA non
Hanpsa>XeHnem, paBHbIM MOYTU NOJIHOMY HaNpPAXXeHUI0 TINHWUKN, HE3aBUCKAMO OT CONPOTUBAEHNA N3014aUKN

NpPOBOOB.

C 3a3eMJIEHHBIM NPOBOAOM

¢ [IpUKOCHOBEHWE K HE3a3EeMIEHHOMY MPOBOAY

ey
3
Hazpyira
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MpYKOCHOBEHWE YenoBeKa K He3a3eMJIEHHOMY MPOBOAHWUKY 0AHOMA3HOMN IBYXNPOBOLHON CETH.
HopMasnbHbI pexum paboTbl ceTu.

B naHHOM Cllyvae, 4esloBeK OKa3bIBaeTCA NPaKTUYeCKN Noa NMoJIHbIM Hanpa>XXeHUneM CeTun.

o [IpUKOCHOBEHWE K 3a3€MIEHHOMY MPOBOAY

MPUKOCHOBEHME YenoBeKa K 3a3eMIEHHOMY NPOBOAHNKY 0AHO(Aa3HON ABYXMPOBOLHON CETW.
HopManbHbIn pexxum paboTbl ceTu.

B HOpMabHbIX YCNOBUAX MPUKOCHOBEHMKE K 3a3eMJ’IéHHOMy npoesoAy NpPakTuU4eCKM He onacHo.
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e [IpMKOCHOBEHME K 3a3eMIEHHOMY MPoBOAY. ABapuIiHbI peXxum paboThbl

=
=
=
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Hazpyana

MpnKoCHOBEHME YenoBeKa K 3a3eMAEHHOMY MPOBOAHMKY 04HO(Aa3HOW ABYXMNPOBOLHOW CETU.
ABapuiHbIN pexxum paboTbl ceTu.

I'Ip|/| KOPOTKOM 3aMblKaHNWN HaNpsa>XXeHne Ha 3a3eMJIEHHOM npoBoAE MOXET AOCTUIraTb OMNaCHbIX 3HaYeHun.

TpéxdasHbie ceTu

C U301IMpPOBaHHOW HEUTPANbIO

o HopMasibHbIVi PeXuM

MpMKOCHOBEHME YenoBeKa K NPoBoAY TPEX(a3HON TPEXMPOBOLHON CETM C U30MPOBAHHON HENTPANLIO.
HopmanbHbIn pexum paboThil.

OnacHocCTb NMPUKOCHOBEHUA onpeaendaeTca NoJHbIM 3N1IEKTPUNHECKNM CONPOTMBIIEHNEM NPOBOAOB OTHOCUTEJIBHO
3eMnn, C yBennd4eHnem conpoTmeyeHna, ornaCHOCTb NPUKOCHOBEHNA YMEHbLLUAETCH.

o ABapuUViHbIV PeXuM
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MPUKOCHOBEHME YenoBeKa K NPOBOAY TPEX(a3HON TPEXNPOBOLHON CETU C N30JMPOBAHHON HENTPANLIO.
ABapUNHLIA pexxum paboTsl.

Hanps)xeHne NpMKOCHOBEHMA MPakKTU4YeCKn paBHO J'II/IHeIZHOMy HaNpPAXeHUo CETN. Hanbonee onacHbIn cnyqa|7|.
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C 3a3eMNIEHHOW HeNTpasnbio

o HopMasibHbIVi pexxum
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MpPUKOCHOBEHME YenoBEKa K NPOBOAY TPEX(a3HOM YeTbIPEXNPOBOAHON CETU C 3a3€MJIEHHON HENTPASIbIO.
HopMasnbHbIn pexxum paboThbl.

YesioBek B OaHHOM Cjly4ae OKa3blBaeTCa MPakTU4eckn nof hasHblM HanpsXXeHnem ceTu.

o ABapUViHbIV PeXnUM
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MpMKOCHOBEHME YenoBeKa K MpoBOAY TPEX(A3HON YeTLIPEXMPOBOLHON CETU C 3a3€MNEHHON HENTPANbIO.
ABapUNHBLIA pexum paboTsl.

BennymHa HanpsXXeHns NPUKOCHOBEHUSA NEXNT Mexay JINHENHBIM 1 ha3HbIM Hanps>XXeHneM, 3aBUCUT OT
COOTHOLLEHNA MeXay CONMPOTUBIEHNEM 3aMblKaHUA Ha 3eMJII0 Tzu U CONPOTUBIIEHNEM 3a3eMJieHNs T,

Mepbl o6ecneyeHuns aneKTpobesonacHOCTH

¢ lIcknto4eHne KOHTaKTa YeNoBeKa C TOKOBEAYLLUMUN YacTAaMM.
Penan3yeTca nocpeACcTBOM pacnoioXeHUs TOKOBEAYLLMX YacTeln B HeAoCAraeMbIx MecTax (Ha BbICOTe, B
kabenbHbIX KaHanax, kopobax, Tpybax u T1.4.)

¢ llcnonb3oBaHUe Manbix HanpshxeHun (12, 24, 36 B).
Hanpumep, 415 NUTaHUSA PYYHOrO UHCTPYMEHTA B MOMELLEHUSAX C MOBbILEHHOW 0NAacHOCTbIO NOPaXKeHUs
3/1IEKTPUYECKMM TOKOM,

¢ [Acnonb3oBaHMe OBONHON N30NSLINN.
Hanpumep, BbINONHEHWE KOpPMyCa 3N1eKTPOYCTAHOBKW U3 AN3JIEKTPUKA.

https://jurik-phys.net.ru/ Printed on 2026/06/29 22:14



2026/06/29 22:14  7/8 AHann3 onacHOCTM MOPaKeHMa TOKOM B Pa3INYHbIX INIEKTPUYECKUX CeTSX

¢ [IpyMeHeHmne cpeacTB NHOMBUAYAIEHON 3aLLNThI.
Mepen npumeHeHnem CU3 Heobxoaumo obs3aTenbHO ybeanTbCa B X UCMPABHOCTM, LIEOCTHOCTH, a
TaK>Xe NPOBEPUTb CPOKN NpeablayLLen n NocneaytoLwen NoBEPKN MHCTPYMEHTA.

OCHOBHBbIE 3alUNTHbIE CPEACTBA 0DECNEeYNBAOT HEMOCPENCTBEHHYIO 3aLLUNTY OT MOPAXKEHUS NEKTPUYECKIM
TOKOM.

HonosHnTeNbHble 3aLNTHbIE CPEACTBA HE MOMYT CaMOCTOSTENbHO obecneynTb 6e30MacHOCTb, HO MOTyT
MOMOYb NPV UCMOJIb30BaHNN OCHOBHbIX CPEACTB.

e KOHTpOb M30naumMm 0bopyaoBaHMs 1 CETEN.
- BbIXOQHOM KOHTPO/Ib.
- NMnaHoBbIN.
- BHeoyepegHon 1 T.4.

e 3allNTHOE pa3geneHne ceTen.
Mo3BONSIET YMEHbLINTL EMKOCTb NHUN B6M3M NOTpebuTenen s1eKTpMYecKomn sHeprum.

¢ 3alWMTHOE 3a3eM/ieHmne - NpeaHaMepeHHoe 31eKTPUYecKoe CoeaHeHne MeTaNINYeCcKnx
HeTOKOBeAYLUMX YacTeln, MOryLUNX OKa3aTbCA N04 Hanps>XeHWeM, C 3eMNER Nan eé 3KBNBAIEHTOM
(nonynapHo o 3a3emMneHnn Ha geektimes.ru).
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MpvHMUMAnanbHaa cxema 3alMTHOro 3a3eMIeHNs B CETAX C M30/IMPOBAHHON HenTpasbio 4o 1000B.

B ceTsax 0o 1000 B 3awmMTHOE 3a3eMieHne NPUMEHAETCS B CETAX C U30/MPOBaHHONM HENTpanblo.
MpuHLMN OENCTBUSA 3aKJI0HAETCA B yMEHbLUEHUN [0 6€30MacHOr0 3HaYeHNs HanpsXXeHNs MPUKOCHOBEHNS.

Koraa 3a3emjieHne HEBO3MOXXHO, B LIeJIIX 3allMThl BbIPaBHMBAKOT NMOTEHLUMA OCHOBaHNS Ha KOTOPOM CTOUT
4yenosek n 0bopynoBaHuUs, NyTEM NOBLILWEHUSA. HanpyMep, coegnHeHne PEMOHTHOM KOP3WHbI C ha3HbIM
nposogHuKom JI3M.

3a3eManTenn gensTcs Ha:

a. VickyccTBeHHbIe, NpefHa3HavYeHHble Oas Lenen 3a3eMIeHns HenoCpeacTBEHHO.

b. ECTeCcTBeHHbIe, HaxoAsAWMECS B 3eMJIE METaI/IMYECKME NPEeAMEThl MHOrO Ha3Ha4YeHNUs, KOTOpble MOryT BbIThb
MCMOJIb30BaHbl B KAa4eCTBe 3a3emamntenei. ICKAYeHns No KpUTepmo B3bIPBOMOXKapoonacHOCTH (ra3onpoBoapbl
nT.n.).

ConpoTuBsiIeHNE 3a3eMJIEHUS [0JHKHO BbITb He 6osiee HeckosibKx OM. Mpu 3TOM CO BpEMEHEM B pe3ysibTaTe
KOPPO3MM COMPOTMBIIEHNE 3a3eMINTENS BO3PaCTaET. [103TOMy ero Befm4mHa LO/MKHaA NEPUOLNYECKN
KOHTPOAMPOBaTbCA (31Ma/neTo).

¢ 3allMTHOE 3aHYyJIeHUME - MpeHaMepPeHHOe COeANHEHNE MeTalIMYeCKMX HETOKOBEAYLLUX YacTeNn,
MOFYLLUX 0Ka3aTbCs NOJ HAMPSXEHNEM, C MHOIOKPATHO 3a3eMJIEHHBIM HYJIEBbIM 3aLUNTHLIM
MPOBOAHUKOM.
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MpYHULMNMANbHas CXeMa 3alUTHOrO 3aHyeHus B ceTsx Ao 1000B ¢ 3a3eMNEHHON HENTPabIo.

Ob6nacTb NPUMEHEHNS - SNEKTPOYCTAHOBKN C 3a3eMIEHHON HENTPaNblo C HanpsxeHnem no 1000B.

MpyHUMN AENCTBUSA - NPEBPALLEHME 3aMblKaHNs Ha KOprnyc 060pyA0BaHUS B 0AHO(A3HOE KOPOTKOE
3aMblKaHuWe, C NoC/efyoLWNM OTKYeHneM 060pya0BaHNS MO NPEBLILEHNIO MaKCUMabHO AOMYCTUMON CUIbI
TOKa.

ToKOBas 3allMTa peannsyeTcs iMbo C NOMOLLLI0 aBTOMATUYECKUX BbiKoYaTeNel, MMbo nnaBkKux
npenoxpaHuTenein. Ocoboe BHUMaHVE HEO6X0AMMO yAENTb BbIOOPY TONWMHBI HYIEBOMO 3aLLMTHOIO NPOBOAA,
[NOCTATOYHOW ANs NMPOBEEeHNs TOKa KOPOTKOro 3aMblKaHus.

¢ [lpumeHeHmne Y30 (yCTPOWNCTB 3alMTHOIO OTKJIOYEHNS).

[aHHbIN B 3alMThl CpabaTbiBAeT, KOrAa TOKM BXOASALIMA U BbIXOASALIMA B OTC/IEXKMBAEMOM KOHTYpe He
COBMaAaloT Mo BEANYUHE T.€., KOrfa UMeeT MecTo ObiTh YTe4YKa ToKa. Hanprumep, npu NpUKOCHOBEHNN
yesioBeKa K (ha3HOMY MpPoBOAY, YaCTb TOKA YXOAMT MUMO OCHOBHOIO KOHTYPa B 3€MJI0, YTO 1 Bbi3blBaeT
OTKJIIO4EHVE NUTaHNS 060pyA0BaHUS B KOHTPOJIMPYEMOM KOHTYpe. MoapobHee, cM. 34eck.
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