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AHHOTAIUA K MporpaMme mpohecCUOHATBFHOTO O0yICHHS
«INEKTPOMOHTEP ONEPAaTUBHO-BBIE3THON OpUTaabDy 3 pasps

Heabr mporpamMmbl: mpodeccHoHaTbHAs MOATOTOBKA, NMPO(ECCHOHANBHAS TEPENoAroOTOBKAa |
NOBBIIIIEHUE KBaTH(pHUKaUU pabounx mo mpodeccuu «NEKTPOMOHTEP OINEPAaTUBHO-BBIC3THON
Opuraasn» 3 paspsna.

KpaTkoe conep:kanune nmporpaMMsI:

Tema 1. O0meTexHUYECKHI KypC

Tema 1.1. UTrenne yepre:keil M 31eKTPHIECKUX CXeM

OCHOBHBIE CBEJICHUSI O UEPTEkKAX.

['eomeTpryeckoe 4epycHue. JIMHUM 4YepTe)Kel: CILIOIIHBIE INTPUXOBBIE, IUTPUX ITyHKTHPHBIC
[IpumeHneHne ux B KauecTBE KOHTYPHBIX, OCEBBIX, PA3MEPHBIX, BBIHOCHBIX.

[TonsiTHE O MPOEKIIMOHHOM 4YepUYeHUH. MeToa MPSAMOYTOJBHBIX MPOCKIUA - OCHOBHOMW CITOCOO
n300pakeHHsl MPeIMETOB Ha yepTexe. Pacronokenue npoekuuii, oCb CHMMETPUH, BUIUMbIE U
HEBUJIUMBIE AJIEMEHTHI U300paxkaeMblx npeaMeToB Paspessl u ceuenus. [lonsrue o paspesax u
CEUCHUSX, MX Ha3HAYCHHUE U U300pakeHUE Ha YepTexKax.

Buael pazpe3oB: MOIHbIE, HETIOIHBIE, BEPTUKAIBHBIC, TOPU3OHTAJIbHBIC.

MammHocTpouTenabHoe depueHue. [loHaTue o cOOpouHbIX M paboumx yepTexkax. Haamucu u
crienudukanys Ha 4epTekax YTIIOBOW mtamil. PacmosokeHue BHUIIOB, pa3pe3oB M CEYCHUHN Ha
MaIIMHOCTPOUTENBHBIX YEPTEKAX.

OcCHOBHBIE CBE/IEHUS 00 IMEKTPUUECKUX CXEMaX.

[IpumeHeHne yclIoBHBIX IrpaduuecKux U OYKBEHHO-IU(POBBIX 0003HAUEHUI Ha IMEKTPHUUECKUX
cxeMax. YcloBHble 0003HAaUEHMsI Ha CXeMaX 3JEKTPUUECKUX COEJAMHEHUN IMPOBOJOB, IIMH,
BO3AYIIHBIX W KaOeNbHBIX JHMHUH (B OJHOJMHEWHOM, TPEXJIMHEHHOM, MATUIMHEHHOM
UCIIOJTHEHUH),  DJIEKTPOU3MEPUTENIbHBIX  MPUOOPOB,  BBIKJIIOYATENEH, pa3belIUHUTENEH,
TpaHc(hOopMaTOpOB, LLIUH U JP.

CxeMbl 3JeKTpUYECKUX cOoequHEHHH. CXeMbl NMEepBUYHBIX M BTOPUYHBIX coeauHeHui. Ilnan
pacrpelenuTeNbHbIX  ycTpoiicTB. [loHATHE O cXemax 3amojHEeHus TpaHc()OpMaTOPHBIX
MOJICTAHIINH, pacpeeInTENbHbIX TyHKTOB.

Tema 1.2. duekTpomaTepuaioBeeHHE

DNEKTPOU3OISIIIMOHHBIE MaTepuanbl. ['a3000pa3Hble JUANEKTPUKU: BO3AYX, a30T, BOJOPOI,
YIJIEKUCHBIA Ta3, anera3. [IpoOoil ra30-o0pa3HBIX AUAIEKTPUKOB. JKUIKHE NUATIECKTPUKH -
MUHEpanbHble Macia. TBepble M3OAIUOHHBIE MaTepuanbl: Kepamuka, (apdop, cTekIo,
BOJIOKHa, Oymara, TkaHu. CocTtaB W CBOWCTBa 3JIEKTpOTEeXHHWYECKoro ¢apdopa, crexna u
KEepaMUKH.

.HaKOTKaHI/I, CTCKIIOTKaHH, JIUIIKUC JJICKTPOU3OIAIUOHHBIC JICHTBI, JIMIIKUC HarpeBOCTOfIKI/Ie
CTEKJIO-JICHThI, JTAaKUPOBaHHBIE TpPyOku, (ubpa, kpemupoBaHHas Oymara. Mx cBoiicTBa u
IpUMEHEHHE.

Cmiona, acGect. Ux cBolicTBa U MpUMEHEHHUE.

MarnutHrnie MaTcpuabl, Knaccmbm(aum[ MAariuMTHBIX MaTCpPUaioB. Nx MMPUMCHCHHUC.
CmazouHble Macia, WX pOJIb U Ha3HaueHUEe B TeXHUKE. BUIbl cMa304HBIX Macel, (U3HUKO-
XUMHUYECKHE CBOMCTBA: BI3KOCTh, XHMHUECKas CTOWKOCTb, CMAa3bIBAIOIIME CBOMCTBA,
TeMIepaTypa 3acThIBaHMs U BCHbIIKU. Kiaccudukaiys cMa30uHbIX Macell: MHIYCTpPUANbHEIC,
MOTOpHBIE, TYPOHHHEIE, TpaHC(HOP-MaTOPHBIC, CrielUaIbHbIe. OOIACTh TPUMEHEHHS CMa30YHBIX
Macel.

KoncucrenTanie CMa3KH1, UX Ha3HAYCHUEC U O6J'IaCTI) IMPUMCHCHUA.



[IpoBoTHUKOBBIE MaTEpHAIBI ¢ OOJBIIAM yACTHHBIM CONMPOTHBICHHEM. MaHraHWH, KOHCTAHTaH.
Nx nmpumeneHue.

[Ipoune marepuanbl. ONEKTPOyroipHBIE W3nenus. [ padutHble, yrombHO-rpadUTHEIC,
MeTaJuIorpa-(huTHbIE, 3MeKTporpaduTHBIE HETKH. X mpuMeHeHne B 3JeKTPUYECKUX MAlIMHAX.

Tema 1.3. OcHOBBI 2JIEKTPOTEXHUKH

DJeKTpuyecKas 1ernb NOCTOSHHOTO ToKa. CBOOOIHBIC 3JIEKTPOHBI B MPOBOAHKKAX [loHsTHE 00
37eKTpudYecKkoM Toke. [IpoBogHUKH 3neKTpruyecKkoro Toka. [loHsTHE 0 MOTynpOBOAHUKAX.
[Ipocreiimast snexTpuyeckas uenb. VcTouHMKM 3iekTpuyeckoro Toka. OnpeneneHue
MOCTOSIHHOTO TOKA.

@u3nyeckuil cMbICI AMEKTpoABIKYIIel cuibl. Onpenenenue DJC - ee equHUIa U3MEPEHUS.
Hanpsxenne. ConpoTHBIEHUE 3JIEMEHTOB 3JIEKTPUUECKOW LIENH, €IWHULA CONPOTHUBIICHHUS.
ConpoTuBieHHE HCTOYHHMKA AIEKTPUUYECKOTO TOKA. YJIEIbHOE CONPOTHUBIIEHHE NPOBOJHHUKA C
TOKOM. 3aBHUCHMOCTb CONPOTHBIICHHUS OT Marepuana, CEUYEHHMs, [JUHbI M TeMIepaTypsl
npoBogHKKA. TemmeparypHbeiid ko3 duiment comportusieHus. [IpoBomumocTs, ee enuHHIA
WU3MEPEHUS.

CooTHoIIeHHE MEXKY HANpPSKEHUEM, COITPOTUBICHUEM U TOKOM. 3akoH OMa Jyisl yyacTKa Lenu
Y JJIs TIOJTHOW LIETIH.

TennoBoe aeiictBue TOKa. HarpeB mnpoBOAHMKA 3IIEKTPUYECKUM TOKOM. TpH BO3MOXKHBIX
pexknMa paboThl ANEKTPUIECKON IEMHU: XOJIOCTON X0, KOPOTKOE 3aMbIKaHUE, HATPY30YHBIN TOK.
[TocnenoBarenpHOE 1 NapauIEIbHOE COEIMHEHUE POBOIHUKOB

CMenIaHHOe COEIMHEHUE COMPOTUBICHUN DHEPrus U MOIIHOCTh MCTOUYHUKOB 3JIEKTPUUYECKOTO
TOKa. XUMHUYECKHE HCTOYHUKU JJIEKTPUUYECKOTO TOKa OJIEKTpUYECKass €MKOCTb U €€
MaTeMaTUYECKOEe BhIpakKeHHUE, eIMHMIIA u3MepeHus. Konaencarop.

[TepemennsbIit anekTpuueckuii Tok. Onpenenenue nepeMeHHoro Toka. CHHYyCOMIAbHBIN TOK.
[lepuon 1 yacToTa NEPEMEHHOT0 TOKa. AMILIUTY1a.

JleiicTByrolllee 3HAUEHUE TOKA U HANpsHKEHUS. AKTUBHOE COIIPOTUBIIEHUE B LIENHU NIEPEMEHHOIO
Toka. llenp mepeMeHHOro TOKa, colepKamias WHAYKTUBHOCTH llenb nepeMeHHOro Toka ¢
€MKOCThI0. llenb nmepeMeHHOro ToKa C IOCJIE0BATEIbHO COEAMHEHHBIMM MHIYKTUBHOCTBIO U
€MKOCTBIO.

[TapannenbHoe coeAMHEHNE UHAYKTUBHOCTH U EMKOCTH.

Tpexda3zubrii nmepeMeHHbI TOK. TpexdasHblil MEpEeMEHHBIM TOK, MPHUHIUIT €T0 IOJTYYCHHUS.
'enepaTop axkTMBHOM W pPEaKTHUBHONM MOIIHOCTH (CHMHXPOHHBIM KOMIIEHCATOp), HPHUHIHUII
BBIPAOOTKH peakTUBHOM MomHOCTH. CoeuHeHne 0OMOTOK B 3B€3/1y, TPEYTOJIbHUK. JIMHEeHBIC 1
(a3HbIE TOKU, HAIPSHKEHHUS U COOTHOLICHUS MEX/Ty HUMH.

MomHOoCTh Tpex(}a3HOro TOKa. AKTHBHAs, pEaKTHBHAS M KaXyIascs MOIIHOCTh. PaGora
Tpex(azHOoro TOKa.

MaruutHoe noJjie. MarHuTHOE MoJie BOKPYT MPOBOJIHUKA ¢ TOKOM. HamarnnuuBaromas u
MarHUTOABIDKYIIAs cuia. MarHUTHas MHIYKIH, €€ (PU3MUECKUIl CMBICT, €AMHUIA U3MEPEHHUS.
MaruutHsiii OTOK. DeppoMarHeTu3M.

B3anmopelicTBe TNPOBOAHMKA C TOKOM C MarHUTHBIM mojieM. [IpuHIMI  paboThl
3JIEKTPOJIBUTaTEIEH U TEHEPATOPOB. DIIEKTPOMAarHuTHasE MHAYKIUA. DHEPrusi MArHUTHOTO MOJIS.
Bpamaromeecs anexTpoMaraHuTHoe mnojie. CHHXPOHHBIE M aCUHXPOHHBIE MAlllMHBI MPUHIUI UX
YCTpOICTBA.

2. OxpaHa Tpyaa, NPOMBIILJIEHHAS, JHEPreTHYecKas 0e30MaCHOCTh M MPABHJIA MOKAPHOM
0e30macHOCTH

Tema 2.1. Oxpana Tpyaa

OcHOBHBIE TIOJIOKEHUS 3aKOHOIATENBCTB 10 OXPaHe TPYAa.

I'paxxnanckuii kogeke Poccun 06 oxpaHe Tpyaa. AIMUHUCTPATUBHBIN Koaekc Poccun 00 oxpane
Tpyna. YronoBHBIN Kojgekc Poccun 00 oxpane Tpyna OxpaHa Tpyia »KEHIIUH.



Cnyx0a TOCYIapCTBEHHOTO HaJa30pa 3a OXpaHOW UM 0€30MacCHOCThI0 Tpyna, Oe30macHoOu
IKCIUTyaTalueil 000pyI0BaHHs, YCTAHOBOK M COOPYKECHHUH 110 OTPACIISIM TPOMBIIIICHHOCTH.
Kontpons 3a coOmrogenueM TpeOOBaHMI OXpaHbl TpyAa M OE€30MACHOM HJKCIUTyaTaluei
000pyI0BaHUs.

OTBETCTBEHHOCTh PYKOBOJAWTENICH 3a COONIOZCHWE HOPM W TPaBWI OXpaHbl TpyAa,
OTBETCTBCHHOCTh Pa0OYMX 32 BBHIOJHEHUE TIPABUII U HHCTPYKITUI 110 O€301MacCHOCTH TPy /Ia.
[Tpon3BOICTBEHHBII TpaBMATU3M, €r0 IMPUYHMHBI, MEphl TpenynpexaeHus. Kiaccubpukanus
TpaBMatu3Mma. [opsok paccieoBaHusl HECYACTHBIX CIIy4YaeB, CB3aHHBIX C TPOU3BOJICTBOM.
MexaHu3ayst ¥ aBTOMAaTH3alUsl MMPOU3BOICTBEHHBIX, MPOIECCOB KAaK CPEICTBO OOECTICUeHHUS
OXpaHbI U 0€30MACHOCTH TPYJIa U COKPAIICHUS TSHKECTH PYYHOTO TPY/A.

[IpaBuna 6e30nmacHOCTH Mpu padboTe rPy30MOIHEMHBIX MEXaHU3MOB

3aa4yl TUTHEHBI U IPOMBIIIIJICHHONW CaHUTapuu. ANITeYKa MEPBON TOMOIIIH.

Tema 2.2. [IpoMbinieHHast 6€301ACHOCTD

[IpombinieHHast 6€30MaCHOCTh OMACHBIX MPOHM3BOJCTBEHHBIX 00BEKTOB. DenepalbHBI 3aKOH
«O mpoMBbIIIIEHHON 0€30MacHOCTH OINACHBIX IPOU3BOJICTBEHHBIX OO0BEKTOBY». Perucrpanus
OTIaCHBIX MPOU3BOACTBEHHBIX 00bekTOB (OI10). O6s13aHHOCTH PAOOTHUKOB MPH KCILTyaTAIUN
OIIO. TIIpou3BOACTBEHHBIH KOHTPOJIb 3a COOJIOAEHHMEM TpPeOOBAaHMM MPOMBIIUIEHHON
0€30MacHOCTH M OXPaHbI TPY/Ia.

OmnacHble NPOU3BOJICTBEHHbIC (DAKTOpPBI. 3alIUTHBIE U IMPEIOXPAHUTENIbHBIE YCTPOHCTBA OT
BO3/ICUCTBHUS OMACHBIX MPOM3BOJCTBEHHBIX (PAKTOpPoB. OTBETCTBEHHOCTh 3a HapyIICHHE
3aKOHOJATEIbCTBA B 00JIACTH MPOMBIIIUIEHHON 0€30MaCHOCTH.

Tema 2.3. IloxkapHasi 6e301acCHOCTb

OOmme cBemeHWss W TPUHIMIBI  OpPTaHU3AIMM  TOXKaPHOH  OXpaHbl Ha  OOBEKTax
AIEKTPOIHEPTETUKH.

Knaccudukanus momMemeHui ¢ 3JeKTpOyCTaHOBKAMH 10 MOXapO — U B3PBIBOOE30IMIACHOCTH.
['ocynapcTBeHHBIN TOKAPHBIN HAA30P, €ro 3a1a4H.

[IpaBa 1 00513aHHOCTH JIHII, OTBETCTBEHHBIX 32 IPOTUBOIOKAPHOE COCTOSIHIE YHEPTOOOHEKTOB.
Mepsl mokapHOW Oe3omacHOCTH W NpodUIaKTHKAa BO3HUKHOBEHHUs Tokapa. [IpaBuiia
PUMEHEHHUSI OTKPBITOTO OTHS MPU PEMOHTHBIX paboTax.

[IpaBuna moxapHO¥ 0€30MaCHOCTH MPH YCTPOMCTBE OTOIUICHHS, BEHTHIISIUHU, dJIEKTPUUECKON
MIPOBOJIKHU H AJIEKTPOOOOPYTOBaHUS.

Mepsl mokapHON 0€30MAaCHOCTH MIPU OCMOTPE aKKyMYJISITOPHOM OaTapewu.

Hcnonp3oBaHue CTAlMOHAPHBIX CPEJICTB OOHApYKEHUS M TYLICHUs MOXKapa. ABTOMaTHUYECKHUE
YCTaHOBKH TYIICHUS.

HpaBI/IHa MMOJIb30BaHUA NICPCHOCHBIMU IICHHBIMHU U YTJICKUCJIOTHBIMHU OTHCTYIIHUTCIISAMU.

[TpaBuiia moBeAeHUs MEPCOHAA JIEKTPOCTAHIIMM M OOBEKTOB 3JIEKTPOCETEHl B OTHEOMACHBIX,
B3PBIBOOIIACHBIX MECTAX U IPHU MOKaApPE.

Tema 2.4. IlpaBuiia mo oxpaHe TpyAa NP IKCIUIyaTAUMH 3JTEKTPOYCTAHOBOK

OO6nacTe TpPUMEHEHHUs MpaBWJI [0 OXpaHe Tpyda MpPU HKCIUTyaTalMH >3JIEKTPOYCTaHOBOK.
TpeboBanust Kk pabOTHHKaM, JIOMYCKAEMBIM K BBIMOJHEHHIO DPAa0OT B 3JIEKTPOYCTAHOBKAX.
Oxpana TpyJa NpH ONEPAaTUBHOM OOCTY>KMBAaHUU M OCMOTpax 3JIEKTpOycTaHOBOK. OxpaHa
TpyAa IpU IPOU3BOJACTBE PadOT B ACHCTBYIONINX HJIEKTPOYCTAaHOBKAX.

Opra"u3allioOHHBIE MEpPONPHATHS TI0 OOECTIeUYeHHI0 Oe30macHOro MpoBeAeHUs padboT B
3NIeKTpoycTaHoBKax. OpraHu3anusi pabOT B 3JIEKTPOYCTaHOBKaxX ¢ O(GOpMIIEHHEM Hapsia-
nomycka. Opranuzanus paboT B 3JEKTPOYCTaHOBKAX MO pacropsbkeHuto. OxpaHa Tpyda Hpu
opraHm3ani paboT B JJIEKTPOYCTAHOBKAX, BBHIMONHIEMBIX IO TEPEYHIO PabOT B MOPSIKE
TeKymen JKkcruryaranuu. OxpaHa TpyJaa TpH BblJave pa3penieHUuil Ha MOATOTOBKY pabodero
MecTa U JIONMyCK K paboTe B ayeKTpoycTaHoBKax. OXpaHa TpyJa NHpU MOJATOTOBKE pabodero
MecCTa U MEePBUYHOM J0MycKe Opuraapl K paboTe B AJIEKTPOYCTAHOBKAX MO HApSy — JOIMYCKY U



pacniopspxernto. Hamzop 3a Opuranoii. Mi3sMeHneHust cocraBa Opuraapl Mpyu MpOBEACHUU padoT B
anekTpoycTtaHoBkax. [lepeBoj Ha apyroe pabouee mecto. OdopmiieHHe NEPEPHIBOB B paboTe U
MOBTOPHBIX JIOMYCKOB K paboTe B 3jeKTpoycTaHOBKax. (Cpaua — mpueMka pabodyero Mmecra,
3aKphITHE HapsAa — JIOMYyCKa, paclopsKeHUs Mocae OKOHYaHHs paboThl B 3JIEKTPOYCTAHOBKAX.
OxpaHa Tpyaa IpH BKJIFOUYEHUHU AJIEKTPOYCTAHOBOK I10CJIE€ IOJHOTO OKOHYAaHUS padoT.

OxpaHa TpyJa NpHu BBHIIOJHEHUH TEXHUUYECKUX MEpONPHUATUH, obecreunBaronx 0e301acHOCThb
pabor co cHATHEM HampspbkeHus. OxpaHa TpyAa NpU  BBIIOJHEHUM OTKIOYEHUH B
JJIEKTPOYCTaHOBKax. BbIBemmBaHue 3amnpermaromux miuakatoB. OxpaHa Tpyaa IpH IPOBEpKE
OTCYTCTBUSl HampspkeHus. OxpaHa TpyAa HpH yCTaHOBKe 3asemiieHusa. OxpaHa Tpyna mpu
ycTaHoBKe 3azeMieHui B PY. OxpaHa Tpyzaa npu ycraHoBke 3a3emiieHuil Ha BJI. Orpaxnenue
paboyero mMecra, BhIBEILIMBAHUE TUIAKATOB O€30MACHOCTH.

OxpaHa Tpya IpHU BINOJIHEHUH padoT Ha 3ekTpoaBuraresx. OxpaHa Tpya Ipu BIIIOJHEHUN
paboT Ha KOMMYTAalIMOHHBIX anmnaparax. OxpaHa Tpy/a npu BelnonHeHuu padbot B KPY. Oxpana
TPyZAa IpH BHIIOJIHEHUN pabOT Ha MAYTOBBIX (CTOJIOOBBIX) TPAHC(HPOPMATOPHBIX MOJCTAHIUAX U
KOMIUIEKTHBIX TpaHC(hOpMaTOpHBIX moAcTaHiusax. OXpaHa TpyAa MpH BHIOJIHEHUH paboOT Ha
CHJIOBBIX TpaHC(OpMaTopax, MACISHbIX LIYHTUPYIOIIMX M Jyroraciumx peaktopax. OxpaHa
TPyAa MpH BEITIOIHEHUH paboT Ha m3mMepuTenbHbIX TT. OxpaHa Tpyaa MpH BHIIOTHEHUN padoT C
aKKyMYJSATOpHbIMH OaTapesimu. OxpaHa TpyJa IpU BBINOJHEHHMH pabOT HAa KOHIAEHCATOPHBIX
yctaHoBKax. OxpaHa Tpyna npu BbinoiaHeHuH pabdot Ha KJI. Oxpana TpyZaa npu BBINOJIHEHUU
pabot Ha BJI. Oxpana Tpynaa npu HpoBeIeHUM HCNBbITaHUN U n3MepeHuid. OxpaHa Tpyna Mpu
BBIMIOJIHEHUH PAa0OT B YCTPOMCTBAX peNeHHON 3alMTHI U 3JEKTPOABTOMATHKHU, CO CPEICTBAMU
u3MepeHuil u npudopamMu ydera 3JIEKTPOIHEPTUH, BTOPUUYHBIMU HensaMu. OXpaHa Tpyjaa Hpu
paboTe C TEPEHOCHBIM WHCTPYMEHTOM W CBETUJIbHUKAMHU, PYYHBIMU JJIEKTPUUYECKUMU
MallliHaMH, pa3AeiuTeIbHbIMU TpaHcopmaTopamu. OXxpaHa TpyJa IpU BBINOJIHEHUH paboT B
AIIEKTPOYCTAHOBKAX C MPUMEHEHHEM aBTOMOOWIICH, Ipy30MOIbEMHBIX MAIlUH U MEXaHH3MOB,
nectHull. OxpaHa TpyAa Opu OpraHu3aly padboT KOMaHIUPOBAHHOTrO NepcoHana. OxpaHa Tpyaa
IIpU JONyCKE NEPCOHAJIa CTPOMTEIbHO-MOHTAKHBIX OpraHM3alMii K padoTaM B JEHCTBYIOIIMX
3JIEKTPOYCTAHOBKAX U B OXPAHHOMW 30HE JIMHUM 3JIEKTPOIEpEIayuu.

Tema 2.5. IIpaBuiia TeXHMYECKOH IKCIUTyATANMH JJIEKTPOCTAHIMI U ceTeil

Opranuzanus skcruryatanui. OCHOBHBIE MTOJIOKEHU U 3a71auu. [lepconait.

DNeKTpuYeckoe O00O0pyIOBaHHME SJEKTPOCTAHIIMH W CEeTeH: CHJIOBBIE TpaHChHOPMATOPHI,
paclpeneuTelbHbIE  YCTPOUCTBA, AKKyMYJIATOPHBIE YCTaHOBKHM, peleiiHas 3alura |
3JIEKTPOABTOMATHKA, 3a3€MIISIOLME YCTPOMCTBA, 3aIIUTA OT NEPEHANPSKEHUI, OCBELICHUE.
OnepaTHBHO-ITUCIIETYEPCKOE YIpaBiIeHUE. YTpaBieHue odopynoBanueM. [IpenynpexnaeHue u
JUKBUAAIMS ~ TEXHOJOTMYECKMX  HapymeHud. OnepaTUBHO-IHUCIETYEPCKUM  MEpCOHAaI.
[lepexnroueHns B 3IEKTPUUECKUX YCTaHOBKAX.

Tema 2.6. [IpaBuiia TeXHHYECKOM IKCIIYATAUM IJIEKTPOYCTAHOBOK MOTpeduTe el
Tepmunbl. O6mue TpedoBanus. TpeOGoBaHMs K IEPCOHATY M €T0 MOAroToBKa. OnepaTuBHOE
yIIpaBICHHUE.

DIIeKTPOOOOPYAOBAaHNE U JIEKTPOYCTAHOBKHU OOIIEro Ha3HAYCHUS: CUIIOBBIE TpaHC(HOpPMATOPHI
U PEaKTOPBl, paCHPEACIUTEIbHbBIE YCTPOWCTBA W MOJACTAaHUMM, peJIeiHas 3alluTa,
3JIEKTPOABTOMATHKA, T€JIeMEeXaHUKa U BTOPUYHBIE LIETIH, 3a3eMJISIOIIUE YCTPOICTBA, 3alIUTa OT
NIEPEHAIPSDKEHUM, aKKyMYJIATOPHBIE YCTAHOBKH, CPEICTBA KOHTPOJIA, U3MEPEHUH M yuera,
3IEKTPUUECKOE OCBEIICHHE.

Tema 2.7. UHCTPYKUMS M0 NPUMEHEHHIO U UCTIBITAHUIO CPEICTB 3aIUTHI, HCMOJIb3yeMbIX
B JJIEKTPOYCTAHOBKAX

Ob6ue nonoxxenus. HazHauenne m o6mactb mpuMeHeHHUs MHCTPYKUMU. OCHOBHBIE TEPMHUHBI,
OPUHATBIE B HMHCTPYKIUHM, U UX omnpeneneHusd. [lopsmox u obmue mpaBuiia MOJb30BaHUS



CpeaACTBaMu 3alllMTHI. HOprI[OK XpaHCHUA CPCACTB 3allIUTHI. VYyer CpCACTB 3alllUTBI U KOHTPOJIb
33 UX COCTOSIHHEM. DJIEKTPO3aIIUTHBIE CPE/ICTBA.

O6mue nonoxenud. llltanru uzonupytromue. Knemu nzonupyromue. Yka3aTeau HanpsHKEHUS.
Knemmn  snextpomsmeputensHble. Ilepuatku  gusnextpuueckue. OOyBb  crenuanbHas
JUDJICKTPHUICCKAs. KOBpI)I AUSJICKTPUYCCKUC PE3NMHOBBIC W ITIOCTABKH HW30JIMPYIOMIUC. HaKJ'Ia)IKI/I
u3onupytomue. MHCTpyMeHT py4HOil M3oiMpyroummi. 3a3emiieHus nepeHocHble. Ilmakatel u
3Haku Oe3omnacHocTu. CpeacTBa MHANBUIYAIbHOM 3amnThl. Kacku 3amuTHbIe.

Tema 2.8. Oxa3aHue mnepBoii NOMOIIM TNOCTPaAaBIIMM. BpInmoHeHHe KoOMILIEKca
peanumManuu Ha podore-TpeHaxkepe «['OLIA»

[TocnenoBarenbHOCT,  OKa3aHUS  TMEpPBOM  momomM  moctpagaBmuM.  OcBOOOXIeHUE
MOCTPAJIaBIIET0 OT JACUCTBUSL 3JEKTPUUYECKOro Toka. llepBas moMouis Mmpu paHEHUsX,
[lepBass momomp mnpu oxkorax. Ilepas momoinb npu oTMOpokeHUHU. llepBas momMouis mnpu
nepenomMax, BBIBUXaX W pacTsDKEHHM CBS30K. [lepBas momoms mpu oOMOpOKe, TEMJIOBOM U
COJIHEYHOM YJIape, OTPaBJICHUH.

[lepenocka u mepeBo3ka mnoctpanasiiero. [IpaBuia BBINMOJHEHUS KOMIUIEKCA pPEaHUMAIlUH.
Brimonaenue peannmariii Ha pooore-TpeHaxepe «["OLIA»

Tema 3. CieunaabHbIi Kypc

Tema 3.1. DuexTpoodopyaoBanue noacranuuii 10 1000B

KomMmyTanuonnele anmapatsl HampspkeHueMm a0 1000 B, ux Ha3HaueHHMe M IPUMEHEHUE:
IUTABKUE TPEIOXPAHUTETN, aBTOMAaTHYECKHE BBIKIIOYATENIN; PYOMJIBHUKU M TEpPEKII0YaTeNy;
KOHTAKTOPHI U TyCKAaTeNW. YCTaHOBKUA MOCTOSHHOTO TOKA C aKKyMYJSTOPHBIMH OaTapesMu.
YCTpoiCTBO aKKyMYJISITOPHBIX Oatapei. 3apsaHble YCTPOMCTBA aKKyMYJSATOPHBIX Oarapei.
OcBeTutenbHble  YCTaHOBKM moacTaHimii. OOOpyJOBaHHME OCBETUTENBHBIX YCTAHOBOK:
UCTOYHUKU THTaHUS, TPYIIOBBIE pacHpeNeNuTeIbHble NIUTKHA, CBETUJIBHUKUA C JIaMIIaMU
HaKaJMBaHUS M XOJIOJHOTO CBEYECHHsA. BHyTpeHHee U Hapy)XKHOE OCBELIEHHE IOICTAHLIUM.
PaGouee u aBapuifHOE OCBEIIEHUE — UX HA3HAUYCHHUE.

Tema 3.2. duexTpoodopynoBanne noacranuuii spime 10008

CunoBele TpaHcopMaTopsl M aBTOTpAaHCPOPMATOPHI, MX HazHaueHue. llpuHImn neicTBus,
KOHCTPYKIIUS TpaHC(HOPMATOPOB MU aABTOTPAHCHOPMATOPOB: MArHUTHAs CHUCTEMa, OOMOTKH,
U30JISUsT OOMOTOK, BBOJIBI, PAacIIMPUTEINb, BBIXJIONHAS TpyOa, 6ak — MX Ha3HaueHue. Pasnnune
no guciay ¢as, Mo KOJIUYECTBY OOMOTOK, MO CIOCOOY OXJaXACHHS, MO CXEME COSAMHEHUS
oOMOTOK, 1o rabaputam. TpeOGoBanusi IIpaBUa TEXHHMUYECKOW OSKCIUTyaTallMd K CHJIOBBIM
TpaHcopmartopaMm,  aBTOTpaHchopmaropaMm U peaktopam. IlapameTpsl  CHIIOBBIX
TpaHc(OpMATOPOB M  aBTOTPAHC(POPMATOPOB: HOMHHAJIbHAS MOIIHOCTh, HOMMHAJIbHbIC
HanpsOKEHUS. M TOKM OOMOTOK, HaIpsHKEHHE KOPOTKOTO 3aMbIKaHMs, TOK XOJOCTOTO XOja.
CxeMbl W TpyNmbl COECOUHEHUS OOMOTOK. YCIOBUS BKIIOYEHHS TpaHC()OpMATOpPOB Ha
napajuieIbHyl0 paboTy. YCTpoWCTBa M PEryJUpOBaHUs HampsokeHus. TpaHcpopMaTopsl ¢
€CTECTBEHHBIM MACJISIHBIM OXJIQKJICHHEM, C MPHUHYAUTENLHOW IUPKYJSALUEH BO3IyXa, ¢
NPUHYIUTEIFHON IUPKYJIAHMEeH Bo3ayxa W macia. Tpeboanus IITD k BenwumHE HaArpysku
TpaHchOopMaTOpOB U TEMIIEpaType Maciia. Y CTpOMCTBO U NPUHIHIT JEHCTBUS Ta30BOTO PeJie.
Tpanchopmarops! Toka U TpaHchHOpMaTOPbl HAMPSIKEHHUSI B paclpeAeTUTeNIbHbIX YCTPOICTBaX.
Haznauenue, npuHIUN ASHCTBUS U KOHCTPYKIUS W3MEPHUTENBHBIX TpaHC(HOPMATOPOB Pa3HOTO
KJ1acca HalnpsHKeHUsI, IPUMEHSIIOIINXCS Ha 00CITy)KMBA€MOM Y4YacTKE CETH.

Onextpuueckas ayra. OCHOBHBIE CIIOCOOBI rameHus 1yru. OTKII0UYeHHe Leneil MOCTOSIHHOTO U
nepeMeHHoro Toka Kparkue cBeneHHs O TalleHUH 3JEKTPUYECKON AyrM B KOMMYTAI[HOHHBIX
amnmaparax.

OcHOBHBIE CBEJIEHUSI O TOKaX KOPOTKOTO 3aMbIKaHUs. DJIEKTPOAMHAMHUYECKOE JEHCTBHE TOKOB
KO-POTKOT0 3aMbIKaHMsl. TepMHUECKOE IeHCTBUE TOKOB KOPOTKOI'O 3aMbIKaHUS.



Ha3nauenue KOMMYTAaIlMOHHBIX amNmapaToB B  3JEKTPOYCTaHOBKAaX. BBICOKOBOJBTHBIE
BBIKJIOYATENN, MX Ha3HadeHue. Kinaccudukanums Bbikiarouatenedl. MacnsHble, BO3AYyIIHBIE,
3JIera3oBble, BAKYYMHBIE BBIKIIOUYATENIN — KOHCTPYKLUS, IPUHLIUI JEHCTBUS, NPEUMYILECTBA U
HEJI0OCTaTKH.

PasbenuuuTenu, oTnenuTend M KOpOTKo3aMblkaTenu. Hasnauenue, o0sacTh NPUMEHEHHS.
KoncTpykunun  pazbenuHuTened,  oraenuTenell M KOpoTKo3ambikaTeneil.  IIpuBojsl
KOMMYTAllMOHHBIX amnmnapartoB. Ha3zHadueHue, TUNBI NPUBOJAOB U OCHOBHBIE TpeOOBaHUS K
IPUBO/IaM KOMMYTALIMOHHBIX alIaparosB.

Tema 3.3. Pesteiinasi 3a1uuTa 1 aBTOMaTHKA

Bunpl noBpexeHuil B 35IeKTpUUecKUX ceTsx HampsbkeHueM 10 1000 B u HanpspkeHneM Bblie
1000 B.

Buibl KOPOTKMX 3aMBIKaHUH B JIEKTPUIECKHUX CETAX: oHO(pa3HOe, NByX(a3Hoe, TpexdaszHoe.
Peneitnas 3ammra B ceTsx, pabOTAlOUIMX C W30JIMPOBAaHHOW HeWTpanbio. Peneiinas 3amura B
ceTsX, paboTalonMX ¢ 3a3eMJIEHHON HelTpaibio. TpeboBaHMs K 3allUTE AIEKTPUUECKUX CETEl U
000pyZOBaHUs DIIEKTPOYCTAHOBOK. bBBICTpoAeiicTBHE, CENEeKTHUBHOCTh, UyBCTBUTEIBHOCTh U
HAJIC)KHOCTh PEJICMHOM 3aIUTHI.

MaxkcumanbHas TokoBas 3amuta (MT3). [lpunuun neficTBusi, mpuHOUNUaibHas cxema MT3 ¢
TOKOBBIM pene B 2-x U 3-x (azax. TokoBast orceuka [IpuHIUI HEHCTBHS TOKOBOW OTCEYKH.
MakcumanbHasi TOKOBasl 3alluTa TpaHcGopMmMaTopoB. MakcumanbHas TOKOBas 3allUTa JIMHUN
anektponepenaun. MT3 ¢ 3aBUCHMOIl BbIIEP)KKOW BpeMeHU U ce npuMeHeHue. CurHanmsanus
onHO(A3HBIX KOPOTKUX 3aMbIKaHUW Ha 3eMJII0 B CETAX C M30JMPOBAHHON HEHTpabIO.
VYerpoiicTBa 001Iel CUTHAIU3alMKM TPU 3aMBIKAHMSIX Ha 3E€MJII0 B CETSAX C H30JUPOBAHHOM
HEUTPAJIBIO.

3amuThl OT 3aMbIKAaHUN Ha 3€MJII0 B CETAX, padoTalolUMX C 3a3eMJICHHONW HENTpablo.
HamnpapneHnHble 3a0uThl OT 3aMBIKAHMM Ha 3€MIIIO. 3alIUThl OT BCEX BHUJOB MOBPEXKACHUI HA
TparcopmaTopax. 3alIUThl OT BCEX BUIOB OBPEXKACHUN HA JIMHUAX JICKTPOINEPEIadH.
[Tonsitue o 30Hax nercTBus 3amuThl. uddepeHnnanbHble 3anUThI MHH.

CBeneHUsl 0 HEKOTOPBIX APYTUX BUJAX 3aIIUT, HE MEPEUUCICHHBIX BbIIIE, HO TPUMEHSIOIIUXCS
Ha 00CIIy’)KMBa€MOM y4acTKe CEeTei.

VYerpoiicTBa aBTOMAaTHKKA B 3JieKTpuueckux cersix. Hasznauenme u npunuun aeiicreust AlIB,
ABP. VYcrpoiicTBa aBTOMaTH4YECKOM 4acTOTHOM pasrpy3ku u yactotHoro AIIB. Haznauenwue,
MIPUHLIMI ICUCTBHSL.

OniepaTuBHOE O0OCITY’)KMBAaHUE YCTPOWCTB pENEHHON 3amuThl U aBTOMaTUKH. OOCITyXKHMBaHUE
OMNEpPATUBHBIM TEPCOHAIIOM BBICOKOYACTOTHBIX KAaHAJOB, HCIOJIb3YIOIIUXCS I YCTPOMCTB
pEeNEeHOM 3alIUThl U AaBTOMATUKH.

Tema 3.4. 3azemusioliMe YCTPOCTBA, BbICOKOBOJIbTHbIE HMCIBLITAHUS O00OPYI0BAHUS,
NepeHanpsiKeHUs B JIEKTPOYCTAHOBKAX M 3aIIIUTA OT HUX

3a3eMieHMS W 3alIUTHBIE MeEpBl AIIEKTpooOopyaoBaHus. KOHCTPYKUIMH — 3a3eMIISIOIIUX
yCTpOMCTB. 3amuTHOE 3a3emiieHue. [lpuHOMNO 3amuThl ¢ TOMONIBI0 3a3emieHus. Kpupas
pacnpeneneHns MOTEHIUAJIOB B 30HE pacTeKaHWsl TOKa 3aMbIKaHMS Ha 3€MIIIO. 3aluTa OT
TrpPO30BBIX TepeHanpsikeHud. HopmupoBanme 3azemseHuii. OOopymoBaHHe, TOIJIEKAIICE
3azeMiieHu0. Hopmel  conmpoTuBIiIeHHMs — 3a3eMIIAIOIIMX  yYCTPOMCTB. VICKYCCTBEHHBIE W
€CTECTBEHHbIE 3a3€MJIMTEIH. 3a3€MIIUTEIN JJIEKTPOYCTAaHOBOK B paloHaxX ¢ OOJbIIUMU
YAEIbHBIMUA COIIPOTUBIEHUSMU 3eMIU. KOHTpoIb 3a3eMistoninx ycTpoicTB. HanpsbkeHue mara
U NpUKOCHOBEeHHA. CrocoObl YMEHBILICHHUS] HAMpsDKEHUs Ilara U MPUKOCHOBEHMS. 3alUTHOE
3anynenue. [IpuHOMD pabOTHl  3aIMTHOTO 3aHyneHus. TpeOoBaHUS K 3aHYJSIOLIIM
IIPOBOJIHMKAM M MOBTOPHBIM 3a3eMiIeHUSAM. KOHTpOIb 3aHyJeHUs.

Bunel nepenanpsixkenuil. 3amura oT NepeHanpsHKeHUHN.

OO01re TpUHILIKIIBL, ONPEENIIoNIe METO bl BhIsBIICHUS Ae(ekToB obopyaoBanus. M3mepenus
U UCHBITAHHS, OIPEICNIAIONINEe COCTOSHUE MAarHUTHOW CHCTEMBI 3JEKTPOOOOPYHAOBAHMUS.



W3mepenuss u ucnbITaHUs, ONPEIEISIIOIIME COCTOSHUE TOKOBEIYIIMX YacTell M KOHTaKTHBIX
COEJMHEHUI 3J1eKTpoobopyaoBaHMs. M3MepeHuss M HCHBITAHMS, OIpPENENSIONUe COCTOSHHUE
M30JSIIMM  TOKOBEAYLIMX YacTed  3JeKTpooOopynoBaHHs. MeTolbl MPOBEPKH  CXEM
NEKTPUUECKUX COEZIMHEHUII. Metonbt OKOHYAaTeJIbHOM OLIEHKHU HNPUTOAHOCTH
AIIEKTPOOOOPYIOBAHUS K IKCILTYaTaIHH.

Tema 3.5. PacnpenesnrtenbHble YCTPOWCTBA W JIMHEHHbIE COOPYKEHHSI, KOMIIOHOBKAa W
CXeMbI paclnpeeTuTebHbIX YCTPOCTB

Knaccudukanus pacnpenenurensHeix yctpoicTB (PY). OcHOBHBIE TpeOoBaHus K PY:
HaJIe’KHOCTb, YJI0OCTBO U 0€30MaCHOCTh 00CTYKUBAHHS U PEMOHTA, MTOKapHas 0€30MacHOCTb,
SKOHOMHUYHOCTbH, BO3MOKHOCTb PACILIMPEHHUS.

OTkpeiThle  pacnpenenurenbHble  ycrpoiictBa  (OPVY).  Pacnonoxkenue  00opynoBaHus,
KOHCTPYKTHUBHOE MCIIOJIHEHUE, IpenMyIliecTBa U Hepoctatku OPY.

3akpeIThle  pachpenenutensHble  ycrpoiictBa  (3PY).  Pasmemienue — o6opyaoBaHMSL.
KoHcTpykTHBHOE HCTIONHEHNE, IpeuMyIecTBa U HenocTatku OPY.

PacnipenenutensHbie ycTpoiicTBa HampsbkeHuem a0 1000 B. Ilutel, mkadbl, UX yCTPOHCTBO,
CXeMbl KOMIIOHOBKM. CXeMbl JJIEKTPUYECKMX COEAUHEHMH OTKPBITBIX UM  3aKPBITHIX
pacrlpeneNnTeNbHbIX  yCTpocTB.  IIpuMeHeHne  pasnuuHbIX  CXEM  COECIMHEHMH, HX
IIPEUMYIIECTBA U HETOCTATKH.

Boznymnsle nuHuM anexrponepenaun. OcHoBHbIE TpeboBaHus K 3kcruryatanuu BJI. TIpubopsr
JUIsL TUCTAHIIMOHHOTO ompeneneHus MmecT noBpexiaeHus BJI nampspkenuem 110 kB u Bblme.
VYkaszatenu noBpexaeHHOro yyactka Ha BJI nanpsbkenuem 6-35 kB.

Tema 3.6. OneparuBHble mNepeKJIOYeHHs U 00CAyKHBAHMe, JMKBHIAUMA aBapuil u
HEHOPMAJIbHBIX PE;KMMOB B JJICKTPOYCTAHOBKAaX

Bugsl u Qopmbl omepaTMBHOTO OOCIYyXXMBaHMs, OINEpaTUBHBIA mepcoHan. OmnepaTuBHOE
cocTosHue obopynoBanusi. Kareropuu ymnpasieHusi 000pyI0OBaHHEM - OTIEpaTHUBHOE BeJECHHE U
OonepaTUBHOE ynpasieHue. PyKoBOISAIINIA U BBIIIECTOSIIUN ONIEPATUBHBIN IEPCOHAT B CMEHE, UX
IIpaBa, B3aMMOOTHOLIEHHUE C TIOJYMHEHHBIM IEPCOHATIOM.

OO1me mpaBuia BBITIOIHEHUS ONEPATUBHBIX EPEKIIOYEHNH KOMMYTALIMOHHBIMH anapaTaMu.
Pacnopspkenue Ha MPOU3BOJCTBO ONEPATHBHBIX MepekitodeHuid. OcoOEHHOCTH MPOU3BOCTBA
OINEPATUBHBIX NEPEKIIOUYEHUI MPHU ONEepaTUBHO-BbIE3IHONW (popMe 00CITyKMBaHUS HOJCTAHLUI.
Haznauenue OnaHka NepeKIIIOYCHUH.

[Tocen0BaTenbHOCTD BBINOIHEHUS IEPEKIOYCHHN.

[epektoyenus, MPOU3BOAMMEIE IO OJIAHKY MEPEKIIIOUeHUN U 0e3 OaHKa MepeKTII0YeHUH.
[TepexnrodeHus1, IPOU3BOAMMBIE ONIEPATUBHBIM IIEPCOHAIOM €IMHOJIINYHO U ABYMS JIULIAMH.
brokupoBka, nmperoTBpaliaroniasi HEIpaBUWIbHbIE ONEPAllMi ¢ KOMMYTAallMOHHBIMU alIapaTamH,
IpaBUJIa MOJIb30BAHUS OJIOKHMPOBKOM.

[IpuBnedenue Uil U3 YKCIa MEPCOHANA CIIEHUAIBHBIX CIIYKO IS onepauuii B IEnsixX pelaeiHoi
3aIUTBl U ABTOMATUKH TP IPOU3BOJICTBE CIOXKHBIX IIEPEKIIOYCHHM.

Cobmnroenue npaBuil TEXHUKH O0€3011aCHOCTH MPH ITPOU3BOICTBE ONEPATUBHBIX MEPEKITIOYCHUN.
[Tpon3BoCTBO 3amucell B ONEPAaTUBHOM JKypHalle U (pUKcalus ONEepaTHBHBIX IEPErOBOPOB Ha
3BYKO3alMChIBAIOIUX YCTPOICTBAX.

JIukBHanus aBapyuii 1 HCHOPMAJIBHBIX PEKUMOB B DJIEKTPOYCTAHOBKAX.

[Ipenynpexnenue aBapuil 0 BUHE ONEPATUBHOIO mepcoHana. [IpuynHel aBapuii U OTKa30B B
pabore obOopynoBaHus. I[lman nelcTBUS TiepcOHala TPH MOJYyYCHHH WHPOpMaMH 00
OTKIIIOYeHUU 00opynoBaHus. OCOOEHHOCTH NMPOU3BOJACTBA OMNEPATUBHBIX MEPEKIIOYCHUN MpU
JMKBHJALUHU ABapUU.

JeiicTBus nepcoHana npu:

aBTOMAaTHUYECKOM OTKJIFOUEHHUHU BO3YIIHBIX U KaOEJIbHBIX JIUHUA;

aBTOMATHUYECKOM OTKJIIOYEHUU TPAHC(POPMATOPOB JEHCTBUEM OCHOBHBIX M PE3EPBHBIX 3aIlUT;
OTKJIIOYEHUHU COOPHBIX LIMH;



IIPY MICUE3HOBEHNU COOCTBEHHBIX HYK/ ITO/ICTAHIINH;

IpU 3aMbIKAHUM HA 3€MJII0 B DJIEKTPUYECKUX CETSAX C H30JIMPOBAHHOW HEUTpaIbl0 WIH C
KOMIIEHCAIle eMKOCTHBIX TOKOB.

IIPU HEMCIPABHOCTSIX U MOBPEXKACHUIX BBIKIIOYATENICH U Pa3beIUHUTENCH.

3aMblKaHHE Ha 3€MJII0 B II€NM ONEPAaTUBHOIO TOKA, BO3MOXKHBIE IOCIEACTBHS, CIOCOOBI
OTBICKaHUSl MECTa 3aMbIKaHUs, YCTPAHEHUE 3aMbIKaHUSI.

3anauu ISl U3y4eHUs:

BriBoa B peMOHT BhIKItOUaTesns B PY 6-35kB.

BriBoa B pemoHT cexuuu B PY 6-35kB.

BriBon B pemonT TH 6-35kB.

BriBog B pemoHT TpaHcpopmatopa B cxeme IIC «zaBa Onoka nuHusA-TpaHchopmarop ¢
BBIKJIFOUATEIISIMA U HEABTOMATUYECKON MTEPEMBIUKOI.

Brxrouenne tpanchopmaropa gepe3 peMOHTHYO TiepeMbIuky B cxeme [1C «iaBa 010ka TuHMS-
TpaHcGOpMaTOp C BHIKIIOYATENSIMU U HEABTOMATHYECKON TIEPEMBIUKOM».

BriBoa B pemoHT TpaHchopmaropa B cxeme [1C «MOCTUK ¢ HEaBTOMAaTHYECKOM MEPEMBIUKOI.
BriBoz B peMoHT BoiKItOUYaTens B cxeme [IC «MOCTHK ¢ HEeaBTOMaTUUECKON EPEMBIUKON.
[TocnenoBatenbHOCTH JEHCTBUM MTPU OTHICKAHUM MECTA 3aMbIKAHHS Ha 3eMJII0 B ceTu 6-35 kB



