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AHHOTAIUA K MporpaMme mpohecCUOHATBFHOTO O0yICHHS
«DIEKTPOMOHTEP IO UCTIBITAHUSAM M U3MEPEHUSIM» 3 pa3psiz

Heapr nporpammbl: mpodeccroHanbHas HOATOTOBKA, MPOQECCHOHATBHAS IEPErnoAroTOBKa
NEepenoAroTOBKa U IMOBBIIICHHE KBaIH(UKanuu pabounx mo mnpodeccuu «IIEKTPOMOHTEP IO
UCTIBITAaHUSAM M U3MEPEHUAMY 3 paspsiia.

KpaTkoe conep:kanune nmporpaMMsI:

Tema 1. O6ueTexXHUYECKHI KypC

Tema 1.1. UTenne yepTe:keil M 31eKTPUIECKUX CXeM

OcHoBHble cBeleHUs. YUepTexHble TNPUHAMICKHOCTH, NPUCIOCOOIEHUS U HHCTPYMEHTHI.
[TpaBuia nons3oBaHus UMH. PUCYHOK, cxema, ¢poTorpadusi, 3CKU3, YepTEK.

I'eomerprueckoe yepuenue. @opmatel yeprexen. JIMHUM depTexKen: CIUIONIHBIE, IITPUXOBBIE,
LITPUXITYHKTUPHBIE. [ [puMeHeHne uX B KauecTBEe KOHTYPHBIX, OCEBBIX, PA3MEPHBIX U BHIHOCHBIX.
MacmTabsr yeprexa. Ilpocreiimme reoMeTpudeckie MOCTPOSHUS: JIEICHHE HAa PaBHBIC YaCTH
OTPE3KOB, YIJIOB U OKPYXHOCTH, CONPSDKCHMS MPSMBIX U OKPY)KHOCTEH, YKIOHBI, KOHYCHOCTH,
IIOCTPOEHUE MPABWIBHBIX W HENPABWIBHBIX MHOIOYIOJIBHMKOB. [loCTpoeHMe JeKaabHBIX
KPUBBIX: DJIJIUIICA, 9BOJILBEHTHI. CUHYCOHUIBI.

[Ipoekmonnoe uyepuenune. CrocoObl rpaduuecKkux H300paKEHUH MPEIMETOB Ha IUIOCKOCTH.
Metonpl LEHTPalIbHOIO M MAPAJUIENBHOIO  INPOECLUPOBAHMA. MeTox  mapajuienbHOIo
MpOCMPOBaHUA. METONl NPSAMOYTOJIBHBIX TPOEKIIMH — OCHOBHOM CHOCO0 u300paxeHus
IIPEIMETOB Ha ueprexe. PacnonoxeHue NMpoeKUUi, OCb CUMMETPUH, BUIUMBIE U HEBHUIUMBIE
AIIEMEHTHI H300pakaeMBbIX MpeIMeTOB. M300paxkeHne eTaiu B IByX U B TPEX MPOCKIIHSIX.
MamuHocTpoutenbHoe yepdyeHue. OOmue cBefeHus o ueprexax. [loHaTue o cOOPOUHBIX U
pabounx ueprexkax. Hammuen m cnenmdukanum Ha deprexax. Yoo mramil. [loHsTHe O
BUJAX, pa3pe3ax U CEYCHUSX, UX Ha3HaueHHe M M300pakeHHe Ha yepTexax. Buabl pa3pesos:
IIOJIHBIE, HEIOJIHBIE, BEPTUKAJIbHbIC, TOPU30HTANIbHBIC, HakJIOHHBIE. IlITpuxoBka B pa3spes3ax H
ceueHussx. OO03HaUeHUE M HAJMUCH HA 4YepTeXax: TepMUueckas oOpaboTKa, KJIACcC YUCTOTHI
MIOBEPXHOCTH JETAJIEH, TOMYCKH U TIOCAIKH, IIOKPBITHS.

[TonsiTue 00 anekTpuueckux cxemax. I'paduyeckoe n3obpaxeHne Ha cxemax JIEMEHTOB
EKTPUYECKUX CETEH: MPOBOAHUKA, PE3UCTOPA, NHIYKTUBHOCTH, EMKOCTH, NICTOYHHKA TOKa,
3.]1.C. U Ip. YCIIOBHBIE 0003HAYEHHUs B CXeMaxX 3JEKTPUUECKUX COEANHEHUI TPOBOJIOB, IIHH,
KaOeNbHBIX U BO3AYIIHBIX JTUHHHA (07HO(Ma3HOM U Tpex(da3zHOM ncnoiaHeHun). I paduuaeckoe
n300pakeHHe IEKTPOOOOPYI0BAHUS, KOMMYTAIIMOHHON amnmaparypsbl, 3JIEMEHTOB aBTOMAaTHUKH,
3allUThl, YIPABICHHUS, IEKTPOU3MEPUTEIbHBIX IPUOOPOB U Jp.

MoHTa)KHBIE U IPUHLUIINAIBHBIE CXEMBI dJIEKTPUUYECKUX coeAuHEeHNH. [ nan
pacrmpeneIuTeNbHBIX YCTPOMCTB, TUIaHBl TPACC BO3AYIIHBIX U KaOenbHbIX TMHUHA. [loHsATHE 0
cXeMax BBIMOJIHEHUs TPaHC(HOPMATOPHBIX MOACTAHIMH U paclpeAeTUTEIbHbIX TyHKTOB.

Tema 1.2. TexHoJyiorust MeTa/IJIOB

OCHOBHI)IG CB€ACHHA O MCETaJlllaX, CIlIaBax U HUX CBOﬁCTBaX. 3Haqu1/1e MCTAJIZIOB B HapOI[HOM
xo3siicTBe. [leneHune MeTansoB Ha 4YepHble W IBeTHble. DU3MYECKHE CBOICTBA METaJUIOB:
MJIOTHOCTb, TUIABKOCTh, TETUIOMPOBOIHOCTD, JIEKTPOIPOBOTHOCTH.

UyryHbl: ompeneneHue, cocTaB, cBoiicTBa. [lomydeHue UM mNpuMEHEHHE ceporo, Oemnoro,
OTOEJICHHOTO, KOBKOTO, (DePPHUTOBOTO M TIEPIUTOBOTO KOBKOTO UyryHOB. lIpuMeHeHue Oenoro
YyryHa JUisi W3TOTOBICHHS JeTalei, KOTOpble IOJDKHBI O0JanaTh BBICOKON TBEpPIOCTHIO U
WU3HOCOYCTOWYUBOCTBIO.

Cranu, ux moiy4deHue M KiaccH(UKaIuUs 1Mo XUMHUeCcKoMy coctaBy. ConaepikaHue yriepoja B
ctaysax. Jlerupyroniiue 3JeMEHTBI: XpOM, HUKEIb, MapraHel, BOJIb(paMm, MOJHOICH, BaHAIHA,



tutad. [lpucanku nerupymoomux MeTajuioB, B3aUMOJEHCTBUE HMX C JKEJIE30M U YIJIEPOJIOM,
NPUBOJALIEE K N3BMEHEHUIO MEXaHNYECKUX, XUMUYECKHX M (PU3MUECKUX CBOUCTB CIIJIABOB.
Pa3nenenune craneii Ha KOHCTPYKIMOHHBIE WM TMOJAEJIOYHBIE, CTaJIW YIJIEPOAUCTBIE U
MaJIOJIETUPOBaHHbIE. YTIEPOAUCThIE CTald OOBIKHOBEHHOI'O KauecTBa W KadyeCTBEHHBIE.
O6o3HaueHue »93Tod Trpynmbl cTaned. VHcTpymMeHTanpHbBlEe CTanu JUIsl  M3TOTOBJICHUS
UHCTPYMEHTA, IPOCThIE YTJIEPOIUCTbIE CTajH, JIeTMpOBaHHbIE U OblcTpopexymme. Cranu,
oOnanaromue O0cCoObIMM  CBOMCTBAMM: KapONPOYHBbIE, HEPMKABEIOUIUE, OKAINHOCTOHKHUE,
peccopHO-npykUHHUCTBIE. CTamu A W3rOTOBJIEHMS KIIANIAaHOB M 1Ip. MapkupoBKa cTajeil.
Omnpenenenne XMMHUYECKOI0 COCTaBa CTajlel o MapKHUPOBKE.

Tepmuueckass oOpaboTka cranmeil. OTxHUr, HOpManu3alys, 3aKanka, OTIYyCK. TepMuueckas
o0paboTka uyryHa. [TousTue 06 00paboTKe XOJI0I0M.

Buasl tepmoxumuueckuii oOpaboTKM cTanu U Lenu ee npuMmeHeHus. Llementanus. 3amena
LIEMEHTALINH 3aKaJIKON TOKOM BBICOKOM YaCTOTHI.

AzotupoBanue. Temmeparypa M IiyOMHA a30TUPOBAHMS CTald. *XMJIKOCTHOE I[MAaHWPOBAHHE.
CymnocTts nporecca. Kakue cranu neaecoodpasHo nogBepraTh IHaHUPOBAHUIO.

[IBeTHBIE METaIBI U HUX CIUIAaBbL. [{BETHBIE MeTa/UIBI: MEAb, aTIOMUHUI, OJIOBO, CBUHEL, LIUHK,
CypbMa, HUKEIb, XpOM, BoJIbppaM. OCHOBHbIE CBOMCTBA LIBETHBIX METAJIJIOB.

JlaTyHu C pa3nuuYHBIM COAEP)KAHMEM IMHKA, OJI0BA, CBUHIA, AJIIOMUHHUS, MapraHua M [Ip.
MapxkupoBKa JaTyHEl: 1aTyHu, 0OpabaTbiBaeMble JaBICHUEM, U JIATyHH JTUTEHHBIE.

Bpon3bl. BpoH3bl 0710BIHUCTBIE U O€3010BIHUCTBIE. MapKupoBKa OpOH3.

AmntoMuHueBble ciiaBbl. CBONCTBA YUCTOTO aIFOMUHUS — HU3KHE MEXaHUUECKHUE CBOICTBA.
ATIOMUHUEBBIE CIIIaBBl, COJEPKALINE KPEMHUN, MarHuM, IMHK U kKeye30. Mapku CIjIaBoB U UX
Ha3Ha4YCHHE.

Tema 1.3. duekTpomaTepuaioBeaeHHE

Ha3snauenue wMartepuanoB, NpPUMEHSEMBIX TMPU HW3TOTOBICHUHM JIIEKTPUUYECKUX MAIIUH U
anmnapaToB. Paznenenue matepualioB Ha IPOBOJIHUKH, MOTYTPOBOAHUKU U JUAIEKTPUKH.
[TpoBoanukoBble Marepuanbl. Kiaccudukanus NpOBOJHUKOBBIX —MaTepuanoB. [’pymma
MPOBOJIHUKOBBIX MAaTE€pPUATIOB C MaJbIM YJIEJIbHBIM CONPOTUBIECHUEM, UX MpUMEHeHue. Yuctoie
metaibl. CrutaBel Ha OCHOBE MEIM, HUKENS, allOMUHUS, >kene3a. [Ipumenenue ux B
ANEKTPOTEXHUKE.

Menb, ee cBoiicTBa. M3rotoBieHue MPOBOJAOB PA3IUYHOIO CEUCHHUS W3 MEAU. 3aMEHa Meau
MPOBOJIHUKOBBIM AJIIOMUHUEM U CTAJIBIO KAaK Mepa 10 SKOHOMUU Meu. [IpOBOIHUKOBBIE CIIIaBbI
Ha OCHOBE MeJu: OpOH3a, JIaTyHb. DJIEKTPOTEXHUUYECKUE U3JENINs, U3TOTOBJISIEMbIe U3 OPOH3BI.
ITonydeHne TOKOBELYILUX ACTAJICH U3 JIATYHU.

[TpOoBOTHUKOBBI ATIOMUHHA M €r0 CBOMCTBA. AnoMuHHEBass (ojbra U 0OMOTOUYHBIE MPOBOJIA
Majoro auamerpa u3 amoMmuHus. [IpoBoaa, IIMHBI U TOKOMPOBOJBI M3 amtoMuHuA. CruiaBbl
AITIOMHUHHS C KPEMHHUEM, [IMHKOM, MapraHIeM, UX 3JEKTPUUECKHe U MEXaHWYEeCKUEe CBOWCTBA U
MIpUMEHEHUE.

[IpoBomHukoBast ctamb. [lpumMecu, ounmcTKa OT MPUMECEH DIEKTPOIUTHUYECKHM CIIOCOOOM.
JlocTOMHCTBA M HEIOCTATKU MPOBOJHUKOBOW CTad. METO/bI 3alUThl CTAIbHBIX MPOBOAOB OT
aTMOC(EpHBIX BO3JICHCTBHIA.

CeuHenm u ero cBoicTBa. [IpuMeHeHHWE CBHHIA MJisi W3TOTOBJICHUS 3alIUTHBIX 000JI0YEK
JNEKTPUYECKUX Kabelell M OJIOBAHHO-CBHHIIOBBIX MNPUIOEB. TeXHHUYECKHE XapaKTepUCTUKU
cuHia. Copra CBMHIA. 3aME€HA CBHUHIIA CUHTETHUYECKUMHU MaTepHallaMH, KaK Mepa SKOHOMUU
CBUHIIA.

bnaroponnbie MeTanbl, IpUMEHsIEMbIE B IEKTPOTeXHUKH. [l1aThHa, ee OCHOBHBIE CBOMCTBA U
xapaktepucTuku. donbra 1 NpoBoJIoOKa U3 MIATHHBL, 0071aCTH MPUMEHEHUS.

Cepebpo, ero OCHOBHBIE CBOMCTBA M XapakTepucTuku. [IpuMeHeHrne mpoBOJHIUKOBOTO cepedpa B
YHCTOM BUJe U B ciuiaBax. [Ipumnou ¢ ucnonp3oBanueM cepedpa.

TyromnaBkue MeTalIbl, IPUMEHIEMbIE B MJIEKTPOTEXHUKE: BOJIb(pam, MOJTUOICH - MX CBOWCTBA
1 00J1aCTh TPUMEHEHUSI.



[IpoBOHMKOBBIE CIJIaBbI BHICOKOTO CONPOTHUBIICHUS: MaHTaHWH, KOHCTaHTAaH - WX CBOMICTBa U
001aCTh MPUMEHEHUS.

Kapocroiikue NpPOBOJAHUKOBBIE CIUIABBI: HUXPOM, (expanb, (QEeppoHUXpPOM, XpoMajb - HX
CBOMCTBA.

DJNEeKTPOU3OISIIIMOHHBIE MaTepHaibl. 1'a3000pa3HbIe IUAIIEKTPUKH: BO3IYyX, a30T, BOJOPOJ,
yIJIeKUCabld Ta3, sneras. IIpoGoil razo-oOpas3HbIX AMAIEKTPUKOB. JKuakue IUIIEKTPUKU -
MUHEpaJIbHbIe Maclia. TBepable M30JSIHMOHHBIE MaTepuaibl: Kepamuka, ¢apdop, CTeKIo,
BOJIOKHa, Oymara, TkaHu. CocTaB M CBOICTBa 3jeKTpoTexHHUeckoro ¢apdopa, crexna u
KEpaMHKH.

JlakoTKaHM, CTEKJIOTKAaHW, JMIKUE 3JIEKTPOU3OJISILMOHHBIE JICHTHI, JIMIKAE HArpeBOCTOMKHE
CTEKJIO-JICHTHI, JIAKHPOBAaHHBIE TpyOkH, ¢(ubpa, KpemupoBaHHass Oymara. Mx cBoiicTBa u
IIPUMEHEHUE.

Cmrona, ac6ect. Ux cBolicTBa M PUMEHEHHUE.

MarHuTHbIe MaTepuabl, Kiaccu(UKalus MarHUTHBIX MaTepuaioB. VX mpumMeHeHue.
CmaszouHble Macia, WX poJib U Ha3HaueHUEe B TeXHUKE. Buapl cMa3ouyHbIX Macel, (U3HKO-
XMMHYECKHE CBOWCTBA: BS3KOCTb, XHMHYECKas CTOMKOCTb, CMasblBalOIME CBOMICTBA,
TEMIIepaTypa 3acThIBaHUS M BCHBIIKH. Kiraccupukamnusi cMa304HBIX Macel: WHIYCTPHAJIbHBIE,
MOTOpHBIE, TYpOUHHBIE, TpaHCPOP-MATOPHBIE, crieluanbHble. O0JacTh MPUMEHEHHUS] CMa304YHbIX
Macell.

KoHcucTeHTHBIE CMa3KHu, UX Ha3HaYeHHE U 00JacTh IPUMEHEHHUS.

[IpoBoTHUKOBBIE MaTEpHAIBI ¢ OOJBIIAM yACIHHBIM COMPOTHBICHHEM. MaHTraHWH, KOHCTAHTaH.
WX nmpumeneHue.

[lpoune wMarepuanbl. ONEeKTPOyroipHBIE w3nenus. [ 'padutHble, yrombHO-rpadUTHEIC,
MeTauIorpa-(huTHbIE, AMEeKTporpaduTHBIE HETKH. X mprMeHeHne B 3JEeKTPUYECKUX MAlIHHAX.

Tema 1.4. OCHOBBI 2JIEKTPOTEXHUKH

DJeKkTpudecKas Ienb MOCTOSTHHOTo Toka. CBOOOAHbIE 3IEKTPOHBI B poBogHUKaX [loHsATHE 00
INEKTPUYECKOM TOKe. IIpoBONHUKH 3eKTpryecKoro Toka. [lonarue o momynpoBoaHHUKaX.
[Ipocreiimast anexTpuueckas uenb. VcTouHuku anexTpuueckoro Toka. OnpeneneHue
IIOCTOSTHHOTO TOKa.

@u3ndeckuil cMbICH AMEKTpoABKYIIel cuibl. Onpenenenne DJC - ee equHuIa U3MEPEHUS.
Hanpspoxenne. ConpoTHBIIEHHE 3JIEMEHTOB JJICKTPUYECKOM LIENH, €AWHHIA CONPOTHBIICHUS.
ConpoTuBieHHE HCTOYHHMKA IEKTPUYECKOTO TOKA. YIENbHOE CONPOTHUBIICHHWE NPOBOJHHUKA C
TOKOM. 3aBHUCHUMOCTb CONPOTHBIIEHUS OT Marepuala, CE4YeHHs, [UIMHBI M TEMIIEpaTypsl
npoBogHMKa. TemmeparypHblii ko3 duiment comportusieHus. [IpoBonumocTts, ee enuHHIA
WU3MEPCHUS.

CooTHoIIEHHE MEXKIY HANpPSKEHUEM, COIIPOTUBIECHUEM M TOKOM. 3akoH OMa JuIsl yyacTKa Lenu
W JUISI IOJTHOM IENH.

TennoBoe aeiictBue TOKa. HarpeB mnpoBOAHMKA 3JIEKTPUYECKUM TOKOM. TpH BO3MOXKHBIX
pexnMa paboThI IEKTPUYECKOH LIEMHU: X0JIO0CTOM X0, KOPOTKOE 3aMbIKaHUE, HArPy304HbIH TOK.
[TocnenoBarenbHOE U APAILIEIBHOE COEAUHEHUE IIPOBOIHUKOB

CMemaHHOe COeAMHEHNE CONPOTUBICHUA DJHEPrusi U MOLIHOCTh MCTOYHUKOB DJIEKTPHUYECKOIO
TOKa. XHUMHUYECKHE HCTOYHUKU DJJIEKTPUUECKOTO TOKa OJIEKTpUYECKass €MKOCTb U €€
MaTeMaTHYECKOE BeIpaXkKeHHE, eAMHNnLa n3Mepenus. Konnencarop.

[lepemenHnsbli anekTpuueckuil Tok. Onpesenenne nepeMeHHoro Toka. CuHycouaaabHbIA TOK.
Ilepuoa 1 yacToTa NEPEMEHHOTO TOKA. AMILIUTYAA.

JleiicTByrolllee 3HAaUEHUE TOKA U HANpPsHKEHUS. AKTUBHOE COIIPOTUBIICHUE B LIENHU IIEPEMEHHOIO
ToKa. llemb nepeMeHHOro TOKa, coiepXKallas HHIYKTMBHOCTH llenmb mnepeMeHHOro Toka ¢
€MKOCThI0. llenp nmepeMeHHOro Toka C IOCIEN0BATEIbHO COCAUHEHHBIMU MHAYKTUBHOCTBIO U
€MKOCTBIO.

[TapamiensHOE COEIMHEHNE UHIYKTUBHOCTH U €EMKOCTH.



Tpexdasuprii nepeMeHHbIH TOK. Tpexda3Hblii MEpPEeMEHHBIM TOK, TMPHUHIMII €r0 IOJyYeHHs.
['eHepaTop aKTUBHOM M pPEAKTHMBHOM MOIIHOCTH (CMHXPOHHBI KOMIIEHCATOp), MNPUHIIMII
BBIPAOOTKH peakTUBHON MomHOCTH. CoeTMHEHnE 0OMOTOK B 3BE3/1y, TPEYTOJIbHUK. JINHEIHBIE 1
(a3HbIe TOKHU, HANIPSKEHHUSI U COOTHOLLICHUS MEXTy HUMH.

MomHocTh Tpex(a3HOro TOKa. AKTHBHAs, pEaKkTHUBHAs M KaXyIIascs MOIIHOCTh. Pabota
Tpex¢azHOro TOKa.

MarnuTtHoe noje. MaraHuTHOE 110JIe BOKPYT POBOJAHUKA ¢ TOKOM. HamaraunumBaromas u
MarHUTOBIIKYILAs cuiaa. MarHUTHas MHIYKIMS, €€ (PU3MUECKUil CMBICH, €AMHUIIA U3MEPEHHUS.
MarsuTHbIi 10TOK. PeppOMarHeTusm.

B3aumopelicTBMe NpPOBOAHMKA € TOKOM C MarHUTHBIM mojeMm. [IpuHumum paGoTsel
AJIEKTPOJIBUraTeNIel U T€HEPATOPOB. DJIEKTPOMAarHUTHAsE MHAYKIHS. DHEPTHUs MarHUTHOTO TOJIS.
Bpamaromeecs anexkTpoMarauTHoe nojie. CHHXPOHHBIE M aCUHXPOHHBIE MAIWHBI NPUHIUI UX
YCTPOICTBA.

Tema 2. Oxpana Tpyaa, NpOMbILLVICHHAS, JHEPreTHYecKasi 0€30I1aCHOCTh M IPABHJIA
MOKApHOH 0e30IaCHOCTH

Tema 2.1. Oxpana Tpyaa

OcHOBHBIE TIOJIO’KEHUS 3aKOHOIaTENIbCTB 10 OXpaHe TPYAa.

I'paxxnanckuit koneke Poccun 06 oxpane Tpyaa. AIMUHHCTpAaTUBHBIN Kojeke Poccun 06 oxpane
TpyZa. YrojaoBHbli Kojaekc Poccuu 06 oxpane Tpyaa OxpaHa TpyAa *KEHIINH.

Cnyx0a rocynapcTBEHHOIO Haj30pa 3a OXpaHOM M 0e30macHOCTbIO TpyJa, Oe30macHOM
JKCIUTyaTaluei 000py10BaHMsl, yCTAHOBOK U COOPY KEHUN MO OTPACIISIM MPOMBIIIIEHHOCTH.
Kontpons 3a cobmiogeHneM TpeOOBaHUM OXpaHbl Tpyna M 0Oe30macHOM H3KCIUTyaTaruen
000pyI0BaHUA.

OTBETCTBEHHOCTh PYKOBOJAWTENIEH 3a COOJIOZEHHE HOPM W TpPaBWI OXpaHbl TpyAa,
OTBETCTBEHHOCTb Pa0OYMX 32 BBHIIOJHEHUE MPABUII U MHCTPYKIUH 110 0€301MacHOCTH TPy a.
[Tpon3BOICTBEHHBIM TpaBMaTHU3M, €ro IPUYMHBL, Mepbl mpeaynpexzaeHus. Kiaccuduxanus
TpaBMaTU3Ma. HOpSII[OK pacciicaoBaHus HCCUACTHBIX CIIy4YacB, CBA3aHHBIX C ITPOU3BOACTBOM.
MexaHu3anus U aBTOMATH3alUs MPOU3BOJICTBEHHBIX, MPOIECCOB KaK CPEACTBO OOECIEUYEHHUs
OXpaHbl U 0€30MACHOCTHU TPYJIa M COKPAIIECHUS TSHKECTH PYUHOTO TPYAA.

[TpaBuna 6e30macHOCTH IpU paboTe IPy30H0bEMHBIX MEXAHU3MOB

3aa4y TUTUEHBI U TPOMBIIIJIEHHON CaHUTapuu. ANTeYKa NEPBOM OMOIIH.

Tema 2.2. [IpomblinieHHAsI 0€30I1ACHOCTH

[TpombinieHHast 6€30MaCHOCTh OMACHBIX MPOU3BOJCTBEHHBIX 00BbeKTOB. PDenepanbHbI 3aKOH
«O mpOoMBITIIIEHHOW 0€30MacHOCTH OIMACHBIX IPOU3BOJCTBEHHBIX OOBEKTOBY. Peructparus
OTIaCHBIX MPOM3BOACTBEHHBIX 00BeKTOB (OI1O). Ob6s13aHHOCTH PaOOTHUKOB MPU SKCILUTyaTaAIUN
OIIO. TIIpou3BOACTBEHHBIH KOHTPOJIb 32 COOJIOAEHHMEM TpPEOOBAaHMM MPOMBIIUICHHON
0€30MacHOCTH ¥ OXPaHbI TPY/IA.

OmnacHble TPOW3BOJCTBEHHBIC (DAKTOPHI. 3aAIMTHBIE M MPEIOXPAHUTEIBLHBIE YCTPONCTBA OT
BO3/ICIICTBUSL ONAcHBIX MPOU3BOJCTBEHHBIX (akTopoB. (OTBETCTBEHHOCTh 3a HapylICHHE
3aKOHOAATENTHCTBA B 00JIACTH MIPOMBIIUICHHON 0€30MIaCHOCTH.

Tema 2.3. Ilo:xkapHasi 60e30aCHOCTD

OOmue cBeneHUWs M TOPUHLUIBI  OpraHU3alMM  MOXKapHOW OXpaHbl Ha 0O0BEKTax
AJIEKTPOIHEPI € TUKHU.

Knaccudukanus noMemeHuii ¢ 31eKTpoyCcTaHOBKaMU IO MOKapo — U B3PhIBOOE30MaCHOCTH.
l'ocynapcTBeHHBI MOXKapHBIMA HAJ30p, €ro 3aJa4u.

[TpaBa 1 00s13aHHOCTH JINLI, OTBETCTBEHHBIX 32 MPOTUBOMOXKAPHOE COCTOSHUE YHEPrOOOBEKTOB.
Mepbl moxapHOH 0e30MacHOCTH M NpOo(HIaKTHKa BO3HHKHOBEHHUS Tmoxapa. IlpaBuia
MPUMEHEHHUS OTKPBITOIO OTHS IIPU PEMOHTHBIX paboTax.



[IpaBuna noxapHoii 0€30MaCHOCTH MPHU YCTPOMCTBE OTOIUIEHMSI, BEHTUIISILIMM, AJIEKTPUUYECKON
MPOBOJIKH U 3IEKTPOOOOPYA0BaAHUS.

MephI o’kapHO# 6€30MacHOCTH MPH OCMOTPE aKKyMYJISITOPHOW OaTapen.

Hcnonp30BaHne CTallMOHAPHBIX CPEICTB OOHAPYKEHHS W TYIICHHS TMOKapa. ABTOMAaTHUYECKHE
YCTAHOBKH TYIICHUSI.

[TpaBuia moap30BaHUs IEPEHOCHBIMU TIEHHBIMU M YTJIEKHUCIOTHBIMHU OTHETYIUTEIISIMHU.
[IpaBuna moBeneHUsT TEpCOHANA AIIEKTPOCTAHIUU M OOBEKTOB 3JIEKTPOCETEH B OTHEOINACHBIX,
B3pPBIBOOMACHBIX MECTaX M MPH MOXKape.

Tema 2.4. IIpaBuJa mo oxpase TpyJaa NpH IKCIIyaTAIMHU 3JIeKTPOYCTAHOBOK

OO6nacTe NpUMEHEHHUs MpaBWI IO OXpaHE Tpyda MpU HKCIUTyaTalMH >3JIEKTPOYCTaHOBOK.
TpebGoBanusi k pabOTHHKAM, IOMYCKaeMbIM K BBIMOJHEHHIO PabOT B DIEKTPOYCTaHOBKAX.
OxpaHa TpyJa NpU ONEPAaTUBHOM OOCIYKMBAaHUU M OCMOTpPax 3JIEKTpOycTaHOBOK. OxpaHa
TpyJa Mpy IPOU3BOACTBE PaOOT B ACHCTBYIOLINX IEKTPOYCTAHOBKAX.

Opranu3anioHHBIE MEPOTPHUATHS TI0 OOCECICUCHHI0 O€30MacHOTO TMPOBEICHUS padoT B
JeKTpoycTaHoBKax. Opranuzanus paboT B 3JEKTPOYCTaHOBKAX ¢ OQOpMIIEHHEM Hapsia-
nomnycka. Opranuzanus paboT B 3JEKTPOYCTaHOBKAX MO pacnopsbkeHuto. OxpaHa Tpyda npu
opraHmu3ali paboT B DJIEKTPOYCTAHOBKAaX, BBHIMONHIEMBIX IO TMEPEYHIO pabOT B MOPSIKE
Tekymel skcrutyatanuu. OxpaHa TpyZa IpH BblJade pa3pellieHuil Ha MOATOTOBKY pabodero
MecTa U JOMyCK K paboTe B 3MeKTpoycTaHoBkax. OxpaHa TpyJa MpU MOATOTOBKE pabouero
MecTa U MEPBUYHOM J0IycKe Opuraapl K paboTe B JIEKTPOYCTAHOBKAX MO Hapsy — JOIMYCKY U
pacnopspkenuto. Hagzop 3a 6puranoit. Ismenenust coctaBa Opurajsl pu MpPOBEIEHUU padoT B
anekTpoycraHoBkax. [lepeBox Ha nmpyroe padouee mecto. OgopmiieHHE TIepEPHIBOB B paboOTe U
MOBTOPHBIX JIOMYCKOB K paboTe B 3iekTpoycTaHoBkax. Cmaua — mpueMka pabodyero mecra,
3aKpBITHE HapsiAa — JIOMYCKa, PaCcIOPsHKEHHS MOCie OKOHYAHHs pabOTHI B 3JIEKTPOYCTAHOBKAX.
OxpaHa Tpyaa MpH BKIIOYEHUH AJIEKTPOYCTAHOBOK IOCJIE TOJTHOTO OKOHYAaHUS PaboT.

Oxpana Tpyza NpHu BBHIIOJHEHUH TEXHUYECKUX MEpOINPHUITHH, obecreunBalonmx 0e301acHOCThb
pabor co cHATHeM HampspbkeHus. OxpaHa TpyAa TpH  BBIIOJHEHUM OTKIIOYEHHH B
AJIEKTPOYCTAaHOBKaX. BrIBemmBaHue 3ampemaromux iakaTtoB. OxpaHa Tpyjaa IpHU IPOBEpKE
OTCYTCTBUS HanpspkeHus. OXpaHa TpyJa IpH yCTaHOBKE 3a3zemiieHusa. OxpaHa Tpyaa INpu
ycTaHoBKe 3azeMieHui B PY. Oxpana Tpyaa npu ycraHoBke 3a3emiieHuil Ha BJI. Orpaxnenue
paboyero mMecta, BhIBEIIMBAHUE TUIAKATOB OE30MACHOCTH.

OxpaHa Tpyaa MpH BBIMOJIHEHUU paboT Ha AnekTpoaBUraresx. OxpaHa TpyAa MPHU BHIMOJTHEHUN
paboT Ha KOMMYTaIlMOHHBIX ammaparax. OxpaHa Tpyaa npu BeinojgHeHnn padot B KPY. Oxpana
TPyZAa NPH BHIMOJIHEHUN PabOT Ha MAYTOBBIX (CTOJIOOBBIX) TpaHC(HOPMATOPHBIX MOACTAHIUAX U
KOMIUIEKTHBIX TpaHC(GOpPMATOPHBIX HoJcTaHIMsAX. OXpaHa TpyAa NpU BHIIOJHEHUH padOT Ha
CWJIOBBIX TpaHC(hOpMaTopax, MACISHBIX NIYHTHPYIOUIMX M Iyroracsiimmx peakropax. OxpaHa
TpyJa NpH BBIIOIHEHUH paboT Ha usmeputenbHbix TT. OxpaHa Tpyaa mpH BBIIOJIHEHUHU padboT ¢
AKKyMYJISITOPHBIMU Oatapessmu. OxpaHa TpyJa TpU BBIMOJHEHUU PAbOT HA KOHICHCATOPHBIX
yctaHoBkax. OxpaHa Tpyaa npu BeimosiHeHHH padoT Ha KJI. Oxpana Tpyma mpu BBITIOJIHCHUH
pabot Ha BJI. Oxpana Tpya npu NpoBEJICHUN HCTIBITAHUIN U U3MEPEHUIA.

Oxpana Tpyza TpH BBIIOJHEHMH pPabOT B  YCTPOMCTBaX pPEICWHOM  3aluThl U
AIIEKTPOABTOMATHKH, CO CPEICTBAMM HW3MEPEHHMH M MpuOopamMH yudeTa 3JIEKTPOIHEPTHH,
BTOpUYHBIMU HensiMu. OxpaHa Tpyaa nOpu paboTe ¢ MEpPeHOCHBIM HWHCTPYMEHTOM U
CBETUJIbHUKaMHU, PYYHBIMU 3IEKTPUUYECKUMU MalllMHAMH, pa3ienuTeNbHBIMU
Tpancopmaropamu. OxpaHa TpyJa MpU BHIIOJHEHUH pabOT B IJNEKTPOYCTAaHOBKAX C
NpPUMEHEHHEM aBTOMOOMIIEH, TPYy30I10IbeMHBIX MAIIMH U MEXaHU3MOB, JiecTHUL. OXpaHa Tpyaa
Opu oOpraHuzauud paboT KOMaHAWPOBAHHOTO TmepcoHana. OxpaHa Tpyda TpU JOIMYyCKe
[epcoHaNa  CTPOUTENIbHO-MOHT@)XHBIX  OpraHmM3auuMii K  pabotraMm B  JCHUCTBYIOIIUX
3JIEKTPOYCTAHOBKAX U B OXPAHHOMW 30HE JIMHUM 3JIEKTPOIEpEIayun.

Tema 2.5. IIpaBuiia TeXHMYECKOH IKCIUTyaTANMH JJIEKTPOCTAHIMI U ceTeil



Opranu3zanus skcruryatainui. OCHOBHBIE MTOJIOXKEHUA U 3a7auu. [lepconait.

OnexkTpudeckoe 00OpYyJOBaHHME 3JEKTPOCTAHIMH M CeTel: CHUJIOBblE TpaHCPOPMATOPHI,
pacnpenenuTenbHble YCTPONWCTBA, 3a3eMIISIOLINE YCTPOMCTBa, 3aluTa OT IEpEHaNpsKEHU,
OCBELICHUE, SHEPreTUYEeCKHe Maca.

Tema 2.6. IIpaBujia TeXHHYECKOM IKCIJIYaTALMHU YJIEKTPOYCTAHOBOK NMOTPeOuTE e
Tepmunbl. O01ue TpeOoBaHUS.

DneKkTpooOopyI0BaHKE U DNIEKTPOYCTAHOBKH OOIIET0 Ha3HAUYCHHUS: CUIIOBBIE TPaHC(HOPMATOPHI
U PEAaKTOPBI, paclpeIeIUTENbHbIE YCTPONCTBA U NOJICTAHILINH, 3a3EMIISIOIINE YCTPOICTBA,
3aIllKTa OT MepeHaNpPsHKEHUH, NIeKTpudecKoe ocBelieHrne. HopMbl ucnbITanmii
AJIEKTPOOOOPYI0BAHUS U AIapaToB AIEKTPOYCTAHOBOK MOTpEOUTENEH.

Tema 2.7. UHCTPYKUMS 10 NPUMEHEHHUIO H HCIIBITAHUIO CPECTB 3aIUTHI, HCNOJIb3yeMbIX B
3JIEKTPOYCTAHOBKAX

O6mue nonoxxenusi. Haznauenue u obnacte mpuMeHeHUs UHCTPYyKUMU. OCHOBHBIE TEPMUHBI,
NPUHATBIE B WHCTPYKIUH, U WX omnpenencHus. [lopsmox u oOmue mpaBuiia MOJIb30BaHUS
cpeacTBamu 3aluThl. [Topsnok XpaHeHUs: CpeACTB 3aIUTHI. YUYET CPEACTB 3alUThl U KOHTPOJIb
3a UX COCTOSIHUEM. DJIEKTPO3aLIUTHBIE CPE/ICTRA.

O6mme nonoxenust. [lltanrn n3onupyromme. Knemu uzonupyromue. YKazateau HampsoKSHUS.
Knemmu  snekrpomsmepurenpHble. [lepuatku  mudnektpudeckue. OOyBb — cneruaibHas
auanekTpudeckas. KoBpel TUAIEKTPUYECKHE PE3UHOBBIE U IMOCTABKU M3oaMpyromue. Hakmaaku
u3onupyomue. MHCTpyMEHT pydyHOM H3oJupyromuil. 3a3emiieHus nepeHocHsle. [lnmakatsl u
3HaKu Oe3onacHoCTH. CpencTBa MHAMBUAYAJIBHOM 3amuThl. Kacku 3amuTHbIC.

Tema 2.8. Oxa3zanue mnepBoOil NMOMOIIM MNOCTPAAABIIMM. BbINMoJIHEHHEe KOMILIEKCA
peanuManuu Ha podore-TpeHaxepe «"OLIA»

[locnenoBatenbHOCTh ~ OKa3aHWs  NEepBOM  momomu  noctpazaBmmM.  OcBOOOXKICHHE
IIOCTPAJABIIEro OT ACUCTBHS DJIEKTPUYECKOro Toka. IlepBas momomnis npH paHEHUSX,
IlepBass nmomows npu oxxorax. Ilepsas nmomoms npu orMopoxkeHuu. Ilepsas momoius mnpu
nepenomMax, BBIBUXaX U pacTsDKeHMM CBs30K. [lepBas momomis mpu oOMOpOKeE, TENJIOBOM MU
COJIHEYHOM YJIape, OTPaBJICHUH.

Ilepenocka m mepeBo3ka mnocrpagasiuero. IIpaBuiia BBINOTHEHHS KOMILIEKCA pPEaHUMALUH.
Brimonnenue peanumarin Ha podore-TpeHaxkepe «['OILIA»

Tema 3. CnenuajJbHbIi Kypc

Tema 3.1. DilekTpHYecKHe CTAHIMH U JJIeKTPHYECKHE CeTH.

OcHOBHBIE OIpEAENEHUs: 3JICKTPOCTAHIIMS; dJIEKTPUUECKas MOJACTAHIMUS; IEKTPUUECKHIE CETH;
AIIEKTPUYECKAsi CUCTEMA; SHEPreTHUecKasi CUCTEMA.

Tunsl 37EKTPOCTAHIMIA: TEMJIOBBIEC, THAPABIMYECKUE, THIPOAKKYMYJIUPYIOUIHNE, AaTOMHBIE,
BETPOBEIE, COTHEUHBIC, T€OTepMabHbIC, MPUINBHBIC. POIIb Pa3IMYHBIX THIIOB JIEKTPOCTAHIIUN B
OanaHce BBIPAOOTKU AJIEKTPOIHEPTHH. TeIUIoBble 3JEKTPOCTAHINH, UCIIONIB3YIOIINE PA3IUYHbIC
BUJIbI TOTUTHBA: TBEPJOE, XKHUJKOE, ra3000pa3Hoe, CMENIaHHOe. DIIEKTPOCTaHIMH, paboTarolme
Ha MECTHOM U TIPUBO3HOM TOILIMBE.

OcCHOBHBIE TEXHMYECKHE W HKOHOMHUYECKHE TPeOOBaHHUS K AIEKTPOCTAHIMSIM: HAIEKHOCThH
MPOU3BOJACTBA DJEKTPUYECKOW ¢ TEIJIOBOM HHEPTrUH, MaHEBPEHHOCTh, SKOHOMUYHOCTD,
ofecrieueHre OXpaHbl TpyJa W MPOU3BOJCTBEHHOW CaHUTApPHH, YAOOCTBO OSKCIUTyaTallUH,
obecrieueHne 0€30MacHOCTH PabOTHI IEpCoHAA.

TennoBsie anexkTpoctaniuu: kouaeHcannonusie (KOC) u remmnoduxanuonnsie (TILL). Cranuuun
C KOMOMHUPOBAHHOM U pa3/iebHOMN BBIPA0OOTKOM JIEKTPUUECKOM U TETIJIOBOW SHEPTHH.
['maBHeiiiiee 00Opy/IOBaHHE TEIIOBOM SJEKTPOCTAHIMH: CKJIaJ TOIUIMBA, KOTEN, TypOWHa,
reHEePaTop, INEKTPUUECKHE



pacnpenenuTeabHble YCTPOMCTBA - UX HAa3HAYEHUE B TEXHOJOTMYECKOM IpOLEcCE€ BbIPAOOTKHU
3JIEKTPUYECKOM U TETJIOBOM YHEPTHUU.

Tunel koTIIOB: OapabaHHBIE W TPSIMOTOYHBIC, MAapaMETPhl Iapa, MapOoNPOU3BOIUTEIHHOCTD.
Boporpeiinbie KOTIbI.

Tumsl TYpOWH: KOHJCHCAIIMOHHBIC U TETUTO(PUKAIIMOHHBIE, TAPaAMETPHI Iapa, MOIIHOCTb.
['eneparopsl, 3IEKTPUUECKUE PACTIPEACIUTENbHBIE YCTPONCTBA.

OOmue cBeleHUsT O TEXHOJIOTMUYECKOM IIPOLEcce BBIPAOOTKH AJIEKTPUYECKOW M TETJIOBOU
SHEPIHH HA TEIJIOBBIX AJNEKTPOCTAHLIUSIX.

DNEeKTPOCTAHIIMKM HE OJ0YHOTO M OnoyHOro TUmoB. [IpeummyiiecTBa NMPUMEHEHUS] KPYITHBIX
OJIOYHBIX YCTAaHOBOK.

KommnonoBka snektpoctaniiuid. CTaHIMH C 3aKPBITON U OTKPBITON KOMITIOHOBKOW 000PY1I0BaHUS.
['unpaBnuueckue snektpoctaniuu (['3C). Tunmst ['DC: npuUNIOTHHHBIE, PYCIOBBIE,
JIEPUBALIMOHHBIC U TUNIOTHHHO-/IEPUBALIUOHHEIE.

[IpeumymiecTBa 1 HEAOCTATKH TUAPABIMUYECKUX JIEKTPOCTAHIIMIA.

I'mapoTypOuHBI, TeHEpaTOphl M AJIEKTPUUECKUE pacrpeaenutenbbie ycrporictBa [DC - ux
YCTPOMCTBO M Ha3HAUYCHHE B TEXHOJOTHUECKOM MpOIlecce BHIPAOOTKU DIEKTPUUECKON IHEPTHH.
Komnonoska I'DC, rpaduxu BIpabOTKH 3JIEKTPOIHEPTUH.

['uapoakkymynupyromue nektpoctanuuu (I'”ADC), ux Ha3HaueHUe.

Atomubie snektpocTtaHiuu (ADC). OOmee mTpeacTaBIeHHE O SJICPHOM TOIUIMBE M €ro
UCIIONB30BaHUU B  peakrtope. [loHSATHE O TEXHOJNOTMYECKOM TpoIlecce BBIpabOTKe
anekTposHeprun Ha ADC.

ONEKTpUYECKHE CETH: MEXKCHUCTEMHBIE, paclpenenuTelbHble, MeCTHblEe. Pa3neneHue
ANEKTPUUECKUX CETEH M0 HOMUHAIBHOMY HAIPSKEHUIO.

OcHOBHBIE OOBEKTHI ATEKTPUUECKUX CETEH: OJICTAHIINH, THHUH JIEKTPONepeaun - UX THIIbI,
Ha3Ha4YCHHE.

Tema 3.2. duekTpoodopyaoBaHne pacnpeaeJanTeJbHbIX yeTpoiicTs 10 1000B
KommyTannonnsie anmaparsl HanpsbkeHueM g0 1000 B, ux Ha3HayeHHWE M NPUMEHEHHE:
IUIaBKHE MPEJOXPAHUTEH, AaBTOMAaTHUYECKHE BBIKIIOYATENIN; PYOMJIBHUKH M TMEPEKII0YaTeNH;
KOHTAaKTOppl M myckarend. OcBeTUTENbHblE YCTaHOBKM moacTaHiuid. OOopynoBaHue
OCBETHUTEJIbHBIX YCTAaHOBOK: HCTOYHUKM IHUTAHUS, TPYNIOBLIE pPACIPENEIUTENbHbIE IUTKH,
CBETWIBHMKHM C JIaMIIaMU HAKaJIMBAHHWA W XOJIOJHOTO CBeuYeHUs. BHyTpeHHee M HapyXHOE
ocBelleHue nojcTaniuii. Pabodee u aBapuiiHOe OCBELICHUE — X HA3HAUYEHHE.

Tema 3.3. CusoBble TpaHchoOpMATOPHI M JIEKTPOOOOPYAOBAHHME PpAaCIpeaeUTeTbHbIX
ycrporicts Boime 1000B

Cunosle TpaHchOpMaTOphl W aBTOTpaHCcPOpMaTOphl, WX HasHaueHWe. [IpuHIMI HeWCTBUSA,
KOHCTPYKIIUA TpaHC(HOPMATOPOB MU aABTOTPAHCHOPMATOPOB: MArHUTHAs CHUCTEMa, OOMOTKH,
U30JISIIIHAST OOMOTOK, BBOJIBI, PACIIMPHUTENh, BRIXJIONHAS TpyOa, Oak — nx HazHaueHue. Paznmudue
no guciy ¢as, 1Mo KOJIUYECTBY OOMOTOK, MO CIOCOOY OXJaXACHHS, MO CXEME COSAMHEHUS
oOMOTOK, mo rabaputam. TpeOGoBanus IIpaBua TEXHHMUECKOW OSKCIUTyaTallMd K CHJIOBBIM
TpaHncopmartopaMm,  aBTOTpaHchopmaropaMm ©  peaktopam. IlapameTpsl  CHIIOBBIX
TpaHcopMaTOPOB H  aBTOTpPaHCHOPMATOPOB: HOMHUHAIBHASI MOIIHOCTh, HOMHHAJbHBIC
HanpsOKEHUS. U TOKM OOMOTOK, HaIpshDKEHHE KOPOTKOTO 3aMbIKaHMS, TOK XOJOCTOTO XOja.
CxeMbl W TpyNmbl COECOUHEHUS OOMOTOK. YCIIOBUS BKIIOYEHHS TpaHC()OpMATOpPOB Ha
napajuieJIbHyl0 paboTy. YCTpoWCTBa M PEryJUpOBaHUs HampsokeHus. TpaHcpopMaTopsl ¢
€CTECTBEHHBIM MACIIIHBIM OXJIAKJEHUEM, C TMPUHYAUTEIBHOW LMPKYJSALHUEH BO3dyXa, C
NPUHYIUTEITFHON IUPKYJIANHMEeH Bo3ayxa M macna. Tpeboanusa [ITD k BenwumHE Harpys3kKu
TpaHc(hOopMaTOpOB U TEMIIEpaType Maciia. ¥ CTpOMCTBO U MPUHIHIT JEHCTBUS Ta30BOTO PeJie.
Tpanchopmarops! Toka U TpaHchOpMaTOpPbl HAMPSKEHHUSI B paclpeAeTUTeNIbHbIX YCTPOIiCTBaX.
Hasnauenue, mpuHINI ACHCTBUS U KOHCTPYKIIMS M3MEPUTENIBHBIX TPaHC(HOPMATOPOB Pa3HOTO
KJ1acca HalpsHKeHUsI, TPUMEHSIOIINXCS Ha 00CITy)KMBA€MOM y4YacTKE CETH.



Onektpuyeckas ayra. OCHOBHBIE CIIOCOOBI TamieHus Tyru. OTKIIOYeHHE IeTeil TOCTOSHHOTO U
nepeMeHHoro Toka Kparkue cBeleHHs O ramieHUM AJIEKTPUYECKOM NyrM B KOMMYTalMOHHBIX
arnaparax.

OCHOBHBIE CBEICHHSI O TOKaX KOPOTKOTO 3aMbIKaHUSA. DJIEKTPOJMHAMHUUYECKOE JEUCTBUE TOKOB
KO-POTKOT'O 3aMbIKaHUsl. TepMUYECKOE IEMCTBUE TOKOB KOPOTKOTO 3aMbIKAHHUS.

Ha3nauenme KOMMYyTalMOHHBIX —allapaToB B  AJIEKTPOYCTAaHOBKAaX. BBICOKOBOJIBTHBIE
BBIKJTFOYATENN, WX HasHaueHWe. Kiaccudukanus BBIKIIOYATEICH. MacIisHble, BO3IYIIHBIC,
3JIEra30BbI€, BAKYYMHBIE BBIKIIOUATEIN — KOHCTPYKLUS, IPUHIUIT JE€HCTBUS, MPEUMYILECTBA U
HEJIOCTATKHU.

PasbenuuuTenu, OTHENMTENM W KOPOTKO3aMbIKaTenu. HasnaueHue, o0nacTh NPUMEHEHHS.
KoncTpykumu  pazpenuHUTENEH,  OTAEAUTENEH M KOpOTKO3ambikarene.  [IpuBojbl
KOMMYTAllMOHHBIX ammnapaTtoB. Ha3zHadeHuwe, THMBI TNPUBOJAOB W OCHOBHBIE TPeOOBaHUS K
MPUBOJIaM KOMMYTALIMOHHBIX armnapaTos.

Tema 3.4. Anmaparypa Ui HMCHOBITAHMI W H3MEPEHHH JJIEKTPHYECKHX NapaMeTpoB
3JIEKTPOOOOPY10BAHUA

WcnpiTanue  u3054LMK  3JEKTPOOOOPYJOBaHMSI  OT  IOCTOSSHHOTO  MCTOYHMKA  TOKa
IIPOMBIIIJIEHHON YaCcTOThI, HA3HAYEHNE UCTIBITAHUM.

OcHoBHble TpeOOBaHUS, MpPENbABISEMBbIE K allaparype MCHbITATEIbHON YCTaHOBKHU.
KoHCTpyKknMsi ~ yCTaHOBKH,  JJIEKTpUYECKas  CXeMa  yCTAHOBKH. HcneiTarenbHbie
TpaHcopmatopsl. [lpenenbHoe 3HauY€HHE HCHBITATENbHOIO HAINPSDKEHHUSI B 3aBHCHUMOCTH OT
HOMUHAJIBHOTO  HANpsDKEHUS MCHBITBIBaeMOro oOopynoBaHusa. OrmpeneneHue 3HAYCHUN
HaOpsDKEHUST M MOIIHOCTH  MCHBITAaTENbHBIX  TpaHchopmaropoB.  McmbiTarenbHble
TpaHCc(OpMATOpbl, NpPUMEHsEMble  JJI  WUCHOBITAHUM  W30JSALUM  PA3IUYHBIX  THUIIOB
AJIEKTPOOOOPYI0BAaHUS, UX OCHOBHBIE TEXHUUYECKUE XapPaKTEPUCTUKH, PEKUM PabOThl. Cxembl
KaCKaJHOr0 COEJAMHEHMs MCIBITaTeNbHBIX TpaHchopMaTopoB. Mcnonb30BaHue oAHO(A3HBIX U
Tpex(azHbIX CUIOBBIX TPaHC(HOPMATOPOB B KAUECTBE HCIIBITATEIILHBIX.

YerpolictBa  [UIsl  PETYJNHMPOBAHMs  MCHBITATENbHOIO  HANPSDKEHUS:  PETyJIMPOBOYHBIC
aBTOTpaHc(hOpMATOpPbl W  TpaHCHOPMATOPHI, HWHAYKLIUOHHBIE PETYJATOPBI, TPOBOJIOYHBIC
IIOJI3YHKOBBIE M CTyII€HYaTble pEOCTAThl, JKUIKOCTHBIE PEOCTaThbl, IOTEHLIUOMETPHI,
TUPUCTOPHBIE peryiasaTopel u Jp. Ha3HaueHue, KOHCTPYKIMH, OCHOBHBIE TEXHHUYECKHE
XapaKTEPUCTHKH, IPEUMYILIECTBA U HETOCTATKH.

KoHTpoibpHO-u3MepuTenpHas U 3allMTHAs anmnapaTypa: aMIepMeETp, BOJIBTMETP, CTaTHUECKHUN
KHJIOBOJIBTMETP, IAPOBBIEC PA3PANHUKH, ICIUTENH HanpsbkeHHa. HasHaueHue usmepuTenbHOU
anmapatypbl M CXeMbl BKIIO4YeHHdA. lIpenMymiecTBa W HEIOCTaTKM CXEM H3MEpPEHUs
MCIBITATEIBHOTO HANPSKEHUS. 3aIMTa UCIIBITATEIbHON YCTAHOBKH OT MEPETPY3KHU 110 TOKY.
HcnplTanne U30JAUHN 3JIEKTPOOOOPYAOBaHHS OT MOCTOPOHHEI0 MCTOYHUKA. BBIIPSAMIEHHOTO
TOKA TOBBIIICHHOTO HANPSDKEHUS, HA3HAYECHUE UCTIBITAHUMN.

TpeGoBanusi, mpenbsBISeMble K CTAlMOHAPHBIM M  TEPEIBUKHBIM  BBICOKOBOJIBTHBIM
HCIBITATEJIBHBIM YCTaHOBKaM. KOHCTPYKIUS yCTaHOBKH, DJIEKTPUYECKAs CXEMa.
UcnsitatensHbie Tpancopmartopsl. IlpenenbHble 3HAUYEHUS HCIBITATEIILHOTO HANPSKEHHUS B
3aBUCUMOCTH OT HOMUHAJIBHOTO HAIPSYKEHUS UCTIBITBIBAEMOI0 000PYJOBAHUS.

Y CTpoiCTBO 17151 peryIMpOBaHUS UCTIHITATEIBHOTO HANPSHKEHUS U TPeOOBaHUs, IPEABSIBIsIEMbIE
K HEMY.

Crabunus3aTopbl HampsDKEHUS OJIEKTPOHHBIE W 3JeKTpoMarHutHbie. [lpemmymiectBa u
HenocTaTKu. OCHOBHBIE TEXHUYECKHE MTaPAMETPBI.

BrinpssiMuTenbHbIE YCTPONCTBA.

OJIEKTPOHHBIE JIAMIIBI, OCHOBHBIE TEXHUYECKUE XAPAKTEPUCTHKHU JAMIIOBBIX BBIIPSIMUTEIICH.
CeneHoBblE, KDEMHUEBBIE M T€PMAHUEBBIE TOIYTIPOBOJHUKOBBIE BBIIPSIMUTEIN U TUPUCTOPHI, UX
OCHOBHBIC TEXHMYECKHE XapaKTEPUCTUKH. HemocTaTku J1aMIOBBIX M IOJYNPOBOJHUKOBBIX
BeInpsiMuTeneid. O01acTe MPUMEHEHUS.



Cxema OAHOIOJNYNEPUOAHOIO, JBYXIIOJYHNEPUOAHOIO BBINPSAMIIEHHS, CXE€Ma YJIBOCHHUS C
IyJIbCUPYIOLUM HaNpsHKEHUEM Ha Bbixoze. CpaBHUTENbHAS OLICHKA CXEM BBINPSMIICHMS.
Crnaxuparomyecss €MKOCTH, Ha3HAY€HHWE U NpUMEHEHHE. TeXHUYEeCKHE XapaKTepUCTUKU
KOHJCHCATOPOB, IPUMEHSEMBIX Il YMEHBIICHHsS IIyJbCAallMd HANpPSDKEHHWs B CXEMax
BBIIIPSIMIICHUSL.

[TpuGopsl U ycTpoHCTBa JUIsl M3MEpPEHHs Ha CTOPOHE HHU3KOTO HANpPSDKEHUS M Ha CTOPOHE
BBIIIPSIMIICHHOTO HATIPSIKCHMUSL.

daszoperyasTopbl, Ha3HaueHWe M KOHCTpykuus. PDazoperynsarop Ha Oa3e aCHHXPOHHOIO
AIIEKTPOABHUTATENS C (Da3HBIM POTOPOM, TEXHHYECKAs XapaKTEPUCTHKA, TPUMEHEHHE.
YcerpoiicTBa Ul M3MEPEHUs AMAJICKTPUUYECKHUX MOTEph XKUAKUX IWANeKTpukoB. Cocyn A
U3MEPEHUs]  JMINICKTPHUECKUX  IMOTeph  TpaHchopMaTOpHOro  Maciia,  HM3MEpEeHHE
JTURJIEKTPUYECKUX MOTeph TpaHC(HOPMAaTOPHOTrO Maciaa MOCTOM MEPEMEHHOI0 TOKA.

[Ipubops! 151 U3MEpEeHUs] CONPOTUBICHUS U30JIALMU 3JIeKTpoodopyaoBanus. HAyKTOpHBIE U
JJIEKTPOHHBIE METAOMMETpPBI, KOHCTPYKLUs, npuMeHeHue. IllTanra st KOHTpOJs COCTOSHUSA
TUPJIAH H30JIITOPOB METOJOM H3MEPEHMsSI €MKOCTHOI'O TOKa, KOHCTPYKLHS, NPHUMEHEHHE.
[IITanra — MmeraoMMeTp, KOHCTPYKLMsI, IPUMEHEHHUE.

[Ipubopsl 11 M3MepeHus: 3JIEKTPUUECKUX BEJIMYHH: BOJIBTMETP, aMIEPMETP, YacTOTOMETD,
oMMeTp. CxeMbl BKJIIOUEHUS MX B AJIEKTPUUYECKYIO Lienb. [IpuMeHeHne IIyHTOB U J0OaBOYHBIX
CONPOTUBIICHUN ITPH U3MEPEHUMN.

CranuoHapHble U MEpeIBUKHbBIE YCTAHOBKM ISl UCTIBITAHUS M30JIALUU JIEKTPOOOOpy10BaHUS
OT MOCTOPOHHEIr0 MCTOYHMKA TOKa. CTalMOHApHBIA CTEHJ Ul MPOBEIEHUS BBICOKOBOJIBTHBIX
UCTIBITAHWH, Ha3HaueHHWe M KOHCTpyKuus. OOOpyAOBaHME MCIBITATEIbHBIX YCTaHOBOK:
UCTIBITATENbHBIN TpaHC(hOPMATOP, MOCT MEPEMEHHOTO TOKa JJISl U3MEPEHUS JAUIICKTPHUECKUX
HOTEepb, HArpy304HbIM TpaHchopMaTop, TpaHCPOPMATOP HANPSHKEHUS, LIAPOBBIE PA3PAIHUKH,
BBIIIPSIMUTEIIBHOE YCTPOUCTBO, ITyJIbT YIIPABICHUS.

Arnmapatsl 11 UCHBITAaHUS CPEICTB 3aIIUTHI OT ACUCTBUS JIEKTPUYECKOTO TOKA MOBBIIIECHHBIM
HalpsDKEHUEM OT I[OCTOPOHHETO0 MCTOYHMKA. KOHCTpyKIus anmapaTtoB, Ha3HA4yeHHUE,
TEXHUYECKNE XaPAKTEPUCTUKH aINIapaToB, METOJUKA NCIIBITAHUI.

AnmapaTypa Ui ONpeIesIeHUs] MecTa IMOBpEeXIeHHs kabesedl. MeToabl onmpeiencHus MecTa
HOBPEXJCHUSA: HMHIYKIMOHHBIM, MMITyJbCHBIH METOJ, KOJEeOaTeJBbHOro paspsjia, NEeTIEBOM,
AaKyCTUYECKHM, KOHTAKTHBIM METOJ Ha IIOCTOSIHHOM M IIEPEMEHHOM TOKE. I'eHepaTopbl BBICOKOU
4acTOThl, UX NPUMEHEHUE B YCTPOICTBax JUIsl ONpEIENCHHs MecTa MOBPEXACHUs Kademneil.
KaGeneuckarenu, nx Ha3HAYEHUE U KOHCTPYKUUS. IHIYKIIMOHHbIE U aKyCTUYECKUE TaTUHUKH.
TpancpopmarTopsl 4J1s IPOKUTa MECT OBPEXKACHUS Kabenel, peryIsTopbl TOKa MPOKUTa.
Anmaparypa A8 ONpPENENEHHUs MecTa IOBPEXKIEHUS BO3AYIIHBIX JIMHUM - HWMIIYJbCHBIE
U3MEPUTENIN JIMHUH C TeHEepaTopoM HMIIYJIbCOB BBICOKOTO HAIpsDKEHMs M 0e3 reHepartopa.
[IpuHnun ycrponcrsa.

Tema 3.5. CpeacrBa 3alIUThI, HCIIOJIb3yeMbl€ B 3JIEKTPOYCTAHOBKAX

CpencrBa KOJUIGKTMBHOM 3allUTBl M CPEACTBA MHAWBUIYATbHOW 3amuThl. (OCHOBHBIE
AIIEKTPO3AIIUTHBIE CPEICTBA A PadOThl B DJEKTPOYCTaHOBKax HampspbkeHuem jao 1000 B u
Boimie 1000 B. JlomonHWTeNnbHBIE 3JIEKTPO3AIIMTHBIE  CPEACTBA, MNPUMEHSIEMBIE B
aJIeKTpoycTaHoBKax HampspkeHueM a0 1000 B u Beie 1000 B.

HopMbl KOMITJIEKTOBaHUS CPEACTBAMHU 3alllUTHI:

pacrpeaenuTeNnbHble YCTpONCTBa HampspbkeHueM 10 W Beimie 1000 B snextpoctanmuii u
NOJICTAaHIMM,  TpaHcQopMaTOpHbIE  MOJCTAHIMM M PACHpPENCIUTEIbHbIE  ITYHKTHI
pacrpeaenuTenbHbIX 3yekTpocered 6-20 kB, mmThl ympaBiaeHuss W MYyJbTHl yIPaBICHUS
JMEKTPOCTAHIIMA M TIOJACTAHIIMMA, TOMEIICHUE [EeXYPHBIX AIIEKTPOMOHTEPOB, OMNEPAaTUBHO-
BBIC3JHBIC OpHragbl MO OOCIYKMBAHHUIO TOJCTAHIIMN W PaCHpeeIUTEIbHBIX AIICKTPOCETEH,
Opuraznpl I[EHTPAIU30BAHHOTO PEMOHTAa MOACTAHLUN, BO3AYIIHBIX M KaOENbHBIX JIMHUMH,
OCHAIIICHHBIE CTAIIMOHAPHBIMU U TEPEABUKHBIMM YCTAaHOBKAMHU JUIsl UCHBITAHUS HW30JSLUN
3JIEKTPOOOOPYAOBaHHUS OT MOCTOPOHHET0 UCTOYHHUKA TOKA.



[Hopsinox mnonp3oBaHusi cpenctBamu 3amurThl. OOmme mnonoxenus. [lopsok conep:kaHus
cpenacts 3amuThl. OCOOEHHOCTH XpaHEHMs HJIEKTPO3AIIMUTHBIX CPEICTB, HAXOIAIIMXCS B
MOJIb30BaHUU  ONEpPAaTUBHO-BBIE3THBIX W PEMOHTHBIX Opuraza, Jjaboparopuidi wuiau B
VHAMBUYyaJIbHOM II0Jb30BaHUU NepcoHana. KOHTpOsb 3a COCTOSIHMEM CPEICTB 3alUTBl U MX
yUer.

ONeKTpOo3aluTHBIE CpeICcTBa. M30mupyromue onepaTuBHbIE IITAHTY U IITAHTH U1 HAJIOKEHUS
3azemsieHud. OOuIMe TeXHUYECKHWe TpeOOBaHUS, Ha3HAUEHUE, KOHCTPYKLHUS: MHOIO3BEHHas U
TeJlecKoNnYecKas. MUHUMaIbHBIE Pa3MEPHI U30JUPYIOIUX ITAHT.

Mzonupyronme ycrpoiictBa U mpucnocodneHuss st pador Ha BJI 110 xB u BbImEe ¢
HEINOCPEACTBEHHBIM IPUKOCHOBEHUEM IEKTPOMOHTEPA K TOKOBEAYLIUM dacTaM. Ha3HaueHue u
MapKUpOBKAa M30JUPYIOLIUX YCTpoHCTB. TpebGoBaHusi K MarepuagaM Ui H3TOTOBIICHUS
U30JIUPYIOIINUX YCTPOUCTB U MPUCTIOCOOTIEHUH.

Wsonupyromue knemy. Haznauenue, KOHCTPYKIUSA, MUHUMAJIbHBIE pa3MEPBI.
OnexTpousMepuTeabHble Kiemu. O0me TexHuueckue TpeOoBaHus, Ha3HaYeHUEe, KOHCTPYKIIHS,
IIpaBUJjIa MOJb30BaHUS.

Vkazarenu HanpsbkeHus Bbiue 1000 B ¢ rasopaspsaHON  MHAMKAaTOPHOW JIaMIOW U
OeckoHTakTHOro Tuna. HasHaueHnue, mpuHUun paOOThl, KOHCTPYKIUS, MPaBUia MOJb30BaHUS.
[TopssnoK NpOBEpPKM HaIW4Us WM OTCYTCTBHsI HampshKeHUs. UyBCTBUTENIBHOCTb yKa3aTesen
HaNpsDKCHUS. YKa3zaTeln HanpsokeHHus s (a3upoBKH. YKaszarenu HampspkeHust o 1000 B.
Tunsl yka3zareneil: ABYXIOJIOCHBIE M OJHOIIOJIOCHBIE. ODJIEKTPUYECKHUE CXEMBI yKa3aTelen
HanpsbkeHus. HanpsokeHue 3axuranus.

Pe3uHoBBIE MuANIEKTpUYECKHE NTepYaTKH, O60THI U rasomu. HazHaueHue, npaBuiia NpUMEHEHUs.
JlnsnekTpuueckre pe3rHOBbIE KOBPBI U M30JUPYIOLIUE IMOJACTaBKU. TpedoBaHUsS K KOBpaMm U
W30JIMPYIOIIHM MOICTaBKAM.

CrnecapHO-MOHTaKHBI MHCTPYMEHT C M3OJUPYIOIIUMHU pyKosTKamMu. OOiacTh NMPUMEHEHUS H
TpeOOBaHUS K U30JIUPYIOIUM PYKOATKAM.

WHauBuayanpHble SKpaHUpYIOUIME KOMIUIEKTHl. Ha3zHaueHue, mpaBuiia MPUMEHEHUS, YCIOBUS
xpaHeHus. COCTaB U TUIIBI SKPAHUPYIOIINX KOMIUIEKTOB.

[lepenocubie 3azemiienusi. Hasnauenwe. TpeOoBaHMS K KOHCTPYKTHMBHOMY HCIIOJTHEHHIO
MEepPEeHOCHBIX 3a3emiieHui. [IpaBriia ocMoTpa 1 0TOPAKOBKH MEPEHOCHBIX 3a3EMIICHHIA.
OrpanuTenbHble yYCTPOWCTBA M AMIJIEKTpUUECKUE Koumakd. Hasznauenume u TpeOOBaHUS K
KOHCTpyKUMH IMTOB. IIpaBuna ycraHoBkum muToB. IIpuMeHeHnMe M mpaBWwiIa IPOBEPKU
JTURJCKTPUYECKUX  KoimakoB. Ilmakatel W 3HakW O€30MACHOCTH: MpeayNpekAarolue,
3alpeniarolue, MpenichiBatoIlye 1 yKazaTenbHble. HasHauenue u 061acTb NpUMEHEHHUS.
CpencTBa MHAMBUYAIBHOM 3alllUTHL: 3alIUTHBIE OYKH, PyKaBHIIbI, IPOTUBOra3bl, PECIIUPATOPHI,
KaCKM, INPEJOXPAaHUTEIbHBIE MOHTEPCKHE I0SICAa M CTPaxoOBOYHbIE KaHaThl. HasHauenue u
IIpaBWJia IPUMEHEHUS.

Tema 3.6. UcnibITaHMS M U3MEPEHHS IJIEKTPUYECKHUX IAPAMETPOB 3JIEKTPOOOOPY10BAHUS
HeobxomuMocTh W Ha3HaueHHWE TPOM3BOACTBA HW3MEPEHHUS MMapaMEeTpOB H HUCIBITAaHUS
3JIEKTPOOOOPYIOBAHUS MIEKTPUUCCKUX CTAHIIMHN M CETEH.

Knaccudpukanus cpencTB HW3MEpPEHUS DJJCKTPUUSCKHX BEIWYUH. EIUHUIBI  U3MEPCHHIA.
Mexnynapoanas cuctema eguaun CHU.

Knaccudukanus uaMepeHuii: npsimpie, KOCBEHHBIE U COBOKYITHBIE U3MEPEHUSI.

Metoapl ANEKTPUYECKUX H3MEPEHUW: METOJ HEMOCPEICTBEHHOW OLEHKH, METOJ CpPaBHEHWS,
METOJI 3aMEIICHUS, METOJ COBITAJICHUS, HYJICBOU MeToa, nuddepeHInanbHbiii MeToa. O0macth
UX PUMEHEHHUS.

Mepsl. OnHO3HAaYHBIE M1 MHOTO3HAauHBIe Mepbl. Habopb! Mep.

Buael cpeacTB 37eKTpUUECKUX U3MEPEHU - MEpPbI, 3JIEKTPOU3MEPUTENbHBIE TPeoOpazoBaTeH,
AIEKTPOU3MEPUTENbHBIC YCTAHOBKH, U3MEPHUTEIIbHBIE HH()OPMAITMOHHBIE CUCTEMBI.
[Morpemnocts  cpenctB  u3MepeHus. (CraTuyeckas W JWHAMHYECKash  IOTPELIHOCTH.
CucremaTH4ecKue U CiiyyaliHble NOrpeiHOCTH. OCHOBHBIE U IONOJHUTEIbHBIE OTPEIIHOCTH.
AGcComoTHas ¥ OTHOCHUTENIbHAS MOrpeuIHoCcTy Mprubopos. [IpuBeeHHAas TOTPEIIHOCTb.



OOmme XapakTepUCTUKU AJIEKTPOU3MEPUTENBHBIX IPUOOPOB; CTATHYECKas MOrPEHIHOCTb,
Bapualys IOKa3aHWM, YyBCTBUTEIBHOCTh K M3MEPAEMON BEJIMYMHE, UANA30H H3MEPEHUH,
COOCTBEHHOE TOTPEOJIEHHE MOITHOCTH, BPEMs YCTAaHOBJICHUS IIOKa3aHUM, HaJIeKHOCTb
pruOOpPOB.

ONeKTpOU3MEpPHUTEIbHBIE MPUOOPBI:  MOKA3bIBAIOIIUE, CYMMHUPYIOIIME, WHTETPUPYIOLIHE,
¢ukcHpyOIUe U PETUCTPUPYIOIIME CTAllMOHAPHbIE M MEPEHOCHBIE 3JIEKTPOU3ZMEPUTENbHbBIE
pUOOPHI.

W3meputenbHple  mpeoOpasoBarenu.  IlpeoOpa3oBaTenn  3IEKTPUYECKMX — BEJIMYMH B
JIEKTpUUEeCcKue ke BenuuuHbl. [IpeoOpa3oBaresnn HEANEKTPUUECKUX BEJIIMYHMH B AIEKTPUUECKUE.
DTanonsl, 00pa3IoBbIe U pabOvHe MEpPHI.

DJeKTpOMEXaHWYeCKHe H3MepHuTeNbHble NMpHOOphl. ITpuHIUMN paboTHl IEKTPOMEXaHHMUECKUX
npubopoB. [loppasneneHue >IEKTPOMEXaHHUYECKUX MPUOOPOB IO CIocoOy IMpeoOpa3oBaHUs
(Gu3uUecKkoil BeNIMYMHBI, MOJBOAUMON K IpUOOPY, B MEXaHUYECKOE MepeMeleHHE MOABHKHON
yactu. Bpamatomnmii MomeHT. OCHOBHBIE Y3JbI M JIETAJH AJIEKTPOMEXaHUIECKUX MPHOOPOB, X
Ha3HaueHue. Kiacc TogyHocTH. JIoCTOMHCTBA M HEAOCTATKU AJIEKTPOMEXaHMUECKUX MTPUOOPOB.
MarauTosieKTpu4ecKue MU3MEpUTENIbHBIE puOOPHI. MaruurtHas cuctema
MarHMTORJIEKTPUYECKOIO  M3MEPUTEIBHOIO  MeXaHu3Ma.  Bpamjarommii  MOMEHT B
MarHuTOANIeKTprYeckoM pudope. Kimace Tounoctr. JJocTOMHCTBA M HEAOCTATKH.
MaraurosyieKTpu4ecKie JIOTOMETPBl, UX NPUMEHEHHE. DJIEKTPOMarHuTHble. M3mepurenbHbie
npubopsl. [Ipubopel ¢ TUIOCKOW W KPYIIIOH KaTylIKaMH, C 3aMKHYTBIM MarHHUTOIIPOBOJIOM.
Bpamaronmii MomeHT. IIpuMeHeHHE >3JeKTpPOMAarHMTHBIX H3MEpUTENbHBIX Npubopos. Kiacc
TOYHOCTHU. JIOCTOMHCTBA U HEJOCTATKHU.

JIByXMOMEHTHBIN JIEKTPOMArHUTHBINA JIOTOMETP.

DJEeKTpOoIUHAMUYECKHE HM3MEpUTENbHbIe TpHOOpsl. Bpamatommii momeHnt. [Ipumenenue
NEKTPOJMHAMUYECKUX U3MEpUTENbHBIX npubopoB. Kiacc TouHocTH. [locToMHCTBA W
HEJOCTATKHU.

deppoarHAMUUYECKUE, 3JEKTPOCTATHUECKUE, WHIYKIHMOHHbIE W3MEPHUTEIbHbIE MPUOOPHI.
[IpuHuMn neicTBUs, NPUMEHEHHE, KIACC TOYHOCTH, JOCTOMHCTBA W HepocTaTku. IIIyHTEI n
N00aBOYHBIE CONPOTHBIEHMS, MX Ha3HaueHHWe M INpuMeHeHue. CXeMbl BKIIOUEHHS C
u3MepuUTeNbHBIM IpubopoM. Kitace Tounoctu.

W3meputenbHble  TpaHcopMaTopbl MEPEMEHHOIO TOKAa, HAa3HAYEHHE U IPUMEHEHHE.
KoHcTpykimu n3mMepuTeNnbHbIX TpaHC(HOpMaTOPOB.

CxeMbl BKJIIOUEHHUS M3MEPUTENbHBIX TPaHC(HOPMATOPOB TOKA M HampsKeHUsA. PexxuM paboThl
TpaHc(hOopMaToOpoOB TOKA.

MmuoronpenenbHpiii TpaHchopMaTop TOKa, cxema TpaHchopmaropa, npuMeHeHue. [lepeHocHon
TpaHncpopmarop Toka. KomrneHcupoBaHHbIH TpaHC(hOpMATOp TOKA C MATHUTHBIM IIYHTOM.
Pexxum  paGoTbl  M3MepUTENbHBIX  TpaHchopMaTopoB  HampsbkeHusa.  [lorpemnoctu
TpaHc(opMaTopoB  HampspkeHus. Kiacc  TOYHOCTM — CTallMOHApHBIX M JAOOPaTOPHBIX
TpaHc(HOPMATOPOB HATIPSIKEHUSI.

WsmepurenbHble  TpaHCOpPMATOphl  MOCTOSHHOTO  TOKA,  Ha3HAYeHHE, IPHUMEHEHHE.
[TpuHIMNManbHAs cXxeMa W3MEPUTENBHOr0 TpaHc(opMaTopa MocTossHHOro Toka. IlorpemHocTtu
TpaHchopMaTopa NOCTOSHHOTO TOKA.

W3meputenbHble TpaHCPOPMATOPHI HANPSKEHUS TIOCTOSHHOTO TOKA, Ha3HAYEHHUE, IPUMEHEHHE.
[IpuHnunuanbHass cxema TpPaHCPOPMATOPOB HANPSHKEHUS IMOCTOSIHHOTO Toka. CoeauHeHue
00MOTOK TpaHchopmaTopa.

N3mepeHue aIeKTpUYEeCKUX BEIUYMH METOAAMH CPaBHEHUs C MEpOW. MeToJ OAHOBPEMEHHOIO
cpaBHEeHMsA. MeTo pa3sHOBPEMEHHOTO cpaBHEHM. [IpHHIMI IPUMEHAEMBIX METO/OB.
HcnpiTanne M30JAUUU 3JEKTPOOOOPYAOBAaHUS MOBBIIICHHBIM HANPSXKEHUEM OT HMOCTOPOHHETO
WUCTOYHMKA TOKAa: HA3HAYCHHE MCIBITAHUM, HMX PE3YyJbTaThl, HCIOJb30BAHUE IOJyYECHHBIX
pe3ybTaToB.

Cxema u3MepeHuil IpH IEKTPUYECKUX UCHBITAHUAX OTAEIbHBIX THIIOB 3JIEKTPOOOOPYAOBAHMUS.
BuvstHue 351€KTpUYECKUX MOJIEH.



HcnpiTanne  W30JAIMM  TIOBBIICHHBIM — HAMPSDKEHUEM  OT  MOCTOPOHHErO0  MCTOYHHUKA
BBIIIPSIMJIIEHHOTO ~ 3JIGKTpUYECKOro  Toka. (CXeMbl  HMCOBITATEIBHBIX  YCTAHOBOK: €
OJTHOTIOJTYTIEPUOHBIM BBITIPSIMIICHHEM 3JIEKTPUYECKOTO TOKA, CXE€Ma YJIBOCHUS C TOCTOSIHHBIM
HalpshkKeHueM Ha BbIxoje. CxeMa y/IBOEHHMs ¢ MyJIbCHPYIOIIMM HampsDKEHUEM Ha BBIXOJIE, MX
CpaBHUTEJIbHAS OIICHKA.

HcnpiTanne W30JSIUH 3IEKTPOOOOPYIOBaHMS TOBBIIICHHBIM HANPSDKEHUEM MTPOMBIIITICHHON
YaCTOTHI OT MOCTOPOHHET0 UCTOYHUKA TOKA.

VYcTaHoBKa IS WCIBITaHUSA, €€ OJJEKTpUYeckass cxema. [peOoBaHUS, MPEABbABISEMbIE K
yctaHoBKe. OCHOBHBIE y3JIbI U TPUOOPHI UCTIHITATEIFHON YCTAHOBKH, UX HA3HAUYCHHUE.

3HAMEHUS UCHBITATENbHBIX HANPSDKEHUH MPU HCTBITAHUH H3OJSIUH AIEKTPOOOOpYA0BaHUS
MOBBIIICHHBIM HANPSDKEHHEM OT TMOCTOPOHHErO HMCTOYHWKA ToKa. [IpomomKUTeNnbHOCTh
WCIIBITaHUS TOBBIILICHHBIM HAIMPSKEHUEM B 3aBUCMMOCTH OT THUIIA U30JISLHUU.

N3mepenue CONMpOTUBICHUS HU3OJSAIUU AJIEKTPOOOOPYAOBAHHS C TOMOIIBIO HHIYKTOPHOTO
MEraoMMeTpa M JJIEKTPOHHOIO MeraoMmerpa. M3mepeHue cOnpoTHUBIEHUS H30JISTOPOB C
MPUMEHEHUEM IITaHTH - METaOMMETpa M WM3MEPHUTENIbHOW IITaHTH, padoTaromeid Mo MeTomy
U3MEPEHHUsSI E€MKOCTHOro Toka. l3MepeHue nepexoAHOro COMPOTHUBICHHUS KOHTAKTOB
BBIKJIFOYATEIICH.

TaHreHc yria AMRJIEKTPUUECKUX MOTEPh H3OJSALMUOHHBIX MaTepuanoB. OLEHKa COCTOSHUS
M30JISIIIAN AJIEKTPOOOOPYAOBAHUS TI0 3HAUECHHS TAHT€HCA YTJIa TUAICKTPHUUECKUX MTOTEPD.
[TpoO6uBHOE HampsOKEHUE H3OJISAIMOHHOTO Macia, ero ompenenenue. [loHsTtue o Meromax
BOCCTAHOBJICHUS JUAJICKTPUUECKUX CBOMCTB M3OJISIIITMIOHHOTO Maca.

Koadduiment tpanchopmanum CHIOBBIX M HM3MEPUTENBHBIX TpaHCPOPMATOPOB, METOMABI HX
OTIpEeIETICHUS TTOCPEICTBOM U3MEPEHUS DJIEKTPUUECKUX IMapaMeTPOB.

XapaKTepUCTUKU XOJIOCTOTO XOJla M KOPOTKOTO 3aMBbIKAHUS 3JJIEKTPUUECKMX MAaIIUH, HUX
UCIIOJIb30BaHWEe. MeTobl OMpEeACNICHHs] TOTEPbh XOJOCTOTO XOJa DSJIEKTPUYECKHX MAIIHH.
CniocoOsI onpeieieHns HaPsKEHUST KOPOTKOTO 3aMbIKAHUS SJIEKTPUUECKUX MAIIIHH.
N3mepenue conpoTHBIIEHHUS  KOHTYPOB  3a3€MJICHHMSI  paclpeleNUTENbHBIX  YCTPOMCTB.
Onpenenenre Mo pe3yJbTaTaM U3MEPEHUI CONMPOTUBICHHUS KOHTYpPOB 3a3eMiieHus. M3Mepenne
3HAUCHUI HANPSDKEHUS 11ara U IPUKOCHOBEHUSI.

KonTponb ¢akTrueckold KOHPUTYpAIIUU 3a3eMIISIONIETO KOHTYpa SHEProoObEKTa, HAXOXK/ICHUE
0OpBIBOB B KOHCTPYKIIMHU 3a3€MJISIOIIETO KOHTYPA.

[IpoBepka wu3MeHeHUs1 HamNpsoKeHUs TpaHchopMaTopa TpU MNEPEKIIOUYEHUH YCTPONCTBA
peryJIMpoBaHus HANPsKEHUs 101 Harpy3koi. CHATHE KPYTOBBIX JUATPAMM.

[IpoBepka CONPOTUBICHUS SJIEMEHTAa BEHTWJIBHOIO pa3psAnHHKa MeraommerpoMm 2,5 kB.
N3mepenue TOKONMpOBOAHOCTH B 3aBUCUMOCTH OT THUIIA U HAIIPSDKEHUS pa3psiIHUKA.

W3mepenune Toka cpabaThiBaHHS M BPEMEHH Cpa0aThIBaHUS aBTOMATHYECKHX BBIKIIIOUYATENIEH.
CxewMbl, anmaparypa 1 MEeToAuKa u3Mepenuil. OnpezeneHre BpeMsi — TOKOBOM XapaKTEPUCTUKU
TEIJIOBOT'O PACLIETIMTEIS aBTOMATUYECKOTO BBIKIIFOYATEIIS.

N3mepenune TOKOB KOPOTKHUX 3aMbIkaHUH B Liernsax 220 B nepeMeHHOro u moCTOSIHHOTO TOKA.
Bunpl moBpexxaeHusi KaOenbHBIX JUHUN. 3aMbIKaHUS Ha 3eMIIIO OJHOHM (a3sl. MHorodas3Hsbie,
nByx(dasHele W TpexdaszHbie KOPOTKHE 3amblkaHus. OIHO- M MHOTOMECTHBIE KOPOTKHE
3aMbIKaHUs. J[BOMHBIE KOPOTKUE 3aMbIKAHUS.

CurHanuzanus 3aMbIKaHUN Ha 3eMiTt0. M3MepeHuss eMKOCTHBIX TOKOB 3aMbIKAaHUN HA 3€MIIIO B
Pa3JIMYHBIX YACTOTHBIX AHANA30HAX.

JIucTaHIIMOHHBIC METO/IBI OTPEJICIICHUSI MECTa MOBPEKICHUS KaOCTbHBIX JIMHUN: TOKAITMOHHBIH,
METO/]I K0JIe0aTeIbHOTO pa3psiaa, MeTICBOM.

Tonorpaguyeckne MeTOIbI  ONpPECNICHUS] MecTa TOBPEXKACHUS  KaOCeNbHBIA  JIMHMMA:
aKyCTUYECKHI, MHAYKIMOHHBIN, KOHTAKTHBIN, HHAYKIIMOHHO-aKyCTUYECKUH UMITYJIbCHBIM.
Haxoxnenne Tpacchl KaOenbHOW JTHHUU, TIIyOUHBI 3a10XKeHHs Kadens. OnpeneneHus HyKHOTO
kabenss B Tydke KaOenel MeToAoM HakmagHoW paMmku. OTBICKaHHWE MeCTa TOBPEKICHUS
KaOeIbHO! JIMHUY NP OHO(A3HOM 3aMBIKAaHUH KUIIBI HA 000JI0UKY.

Oco0eHHOCTH MTOMCKA MOBPEKICHUHN TTOJIMATUIICHOBBIX Kabemei.



Buasl moBpexaeHUMN BO3AYIIHBIX JIMHUK DJEKTPONEpENadyd B CETAX C H30JUPOBAHHOU
HEUTpabl0 U C TIyXO 3a3€MJICHHOM HENTpasnblo. [[MCTaHLIMOHHBIE OIHO- U JIBYCTOPOHHHE
METO/BI.

Tonorpaduyeckue, nepeHOCHbIE MPUOOPHI 11 IOUCKA MECTA 3aMbIKaHUS Ha 3€MITIO.

Tema 3.7. DiiekTpoaBurarTen

3J'I€KTpI/I‘-ICCKI/I€ MalllMHbl MW aIrmaparbl, HX KHaCCI/I(bI/IKaIII/ISI, HAa3HA4YCHUEC W OCHOBHBIC
TpeOOBaHUS K HHUM.

CunxpoHHbIe TeHepaTopbl. Tumbl reHeparopoB. HoMuHaabHbIE BEIMYMHBI, XapaKTEepU3YIOIINe
CUHXPOHHBIN TeHepaTop. KOHCTpYKIMM TIeHepaTOpoOB, CHCTEMBI OXJIAXKICHHUS, CHCTEMBI
BO36Y)KI[6HI/I$I, ABTOMATHUYCCKOC IrallicHUC MAarHuTHOT'O I10JIA.

DNEKTPOABUTATENIN: ACUHXPOHHBIE, CHHXPOHHBIC, TIOCTOSHHOTO U TEPEMEHHOr0 TOKa.
KoncTpykumu snexTpoaBHUrareseid, 00J1acTb MPAMEHEHHS.

Tema 3.8. Pejreiinag 3a1uTa 1 ABTOMATHKA

[ToBpexxaeHusI 1 HEHOPMATbHBIE PEKUMBI PAOOTHI ANEKTPUIECKOM CETH.
Hasnauenue peneitHol 3amuThl, OCHOBHBIC TpeOoBanwms. Kiaccudpukanus pene.
YcnoBHble u rpaduueckre 0003HAYEHUS PElie U almapaToB.



