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Pabouass mporpaMma yueGHONW MMCHHMIUIMHBI paspaboTaHa Ha ocHoBe DexepamsHOro
rOCy/IapCTBEHHOI0 00pa30BaTeNbHOrO CTAaHApTa CPEJHEr0 MpodeCcCHOHATBHOTO 00pa30BaHHs MO
cnenmanpHocT  08.02.09 MoHTax, Hamagka ©W  OKCIUyaTalWs — dIeKTpooOOpyAOBaHHSA
IPOMBIIIIEHHBIX U TPAXIAHCKUX 3[aHUH, YTBEPXKACHHOTO MpHUKa3oM MuHHCTepeTBa 06pazoBaHus]
u Hayku Poccuiickoit denepauuu ot 23 smeapst 2018 r. N 44 yKpymHEHHOM IpYNIbl MOATOTOBKH

08.00.00 Texnuka 1 TEXHOIOTHS CTPOUTEIBCTBA

Opranuzamus pa3paboT4uK: OI'AOY BO «Ypanbckuii (enepatbHbli YHHBEPCUTET UMEHH
nepBoro [Ipe3nnenta Poccuu B.H. Enpiunay
HuxHeTarnnbCkuit TEXHONOTHIECKHI HHCTHTYT ((bumman)

HwxHeTarunpCckuit MalMHOCTPOUTENBHBIA TEXHUKYM

PazpaGorunk: Sl (/ Xpucrosa FOmus AnexcanIpoBHa, IpenofaBaTelib

l'Iporpabma oﬁcyx,ueﬂa " onoﬁpeﬂa Ha 3aCe/laHuM ITUKJIOBOH KOMHUCCUU TEXHUKU U TEXHOJIOTHH
CTPOHUTEIIBECTBA, an)opmamm U BBIYUCIIUTEIEHON TEXHUKH, SKOHOMHUKH U YIIpaBJICHUSA
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1. OBILIASA XAPAKTEPUCTHKA PABOYEN ITPOr'PAMMBI YUEBHOM
TACHATITAHBI

1.1. Ob6sacTs npuMeHeHus padoyeil NpOorpaMMsl

PaGouass mporpamma yueOHOW HNUCHUIUIMHBI «JEKTPOTEXHUKA» SIBISETCS YacCThIO
OCHOBHOI1 oOpa3zoBarensHOM mporpammbl B coorBerctBuu ¢ OI'OC CIIO mo crenuanbHOCTH
08.02.09 MoHTax, HamaaKa W OKCIUTyaTalHs 3JIEKTPOOOOPYIOBAaHUS IMPOMBIIIIEHHBIX H
TPaXIAHCKUX 3/aHUi, YTBEPXKJEHHOTO TPUKAa30M MMHHUCTEpCTBA OOpa3oBaHHMsI M HayKU
Poccutickoii peneparnuu ot 23 ssuBaps 2018 r. N 44 ykpynuennoi rpynnsl moarorosku 08.00.00
TexHHKa U TEXHOJIOTHSI CTPOUTENBCTBA.

1.2. MecTO JUCUMIJIMHBI B CTPYKTYpPe OCHOBHOM 00pa30BaTe/IbHOM MPOrpaMMbl

VYuebHas  aucuummiMHa — «OJEKTPOTEXHHKA»  ABISETCA  O0s3aTENbHOW  YacThIO
o01ienpogeccuoHaIbHOIO IIUKIa OCHOBHOW 00pa30BaTeIbHOM MpOorpaMMbl B COOTBETCTBUU C
®I'OC no cneunansHocTu 08.02.09 MoHTaX, Hanaaka U 3KCIUTyaTalUsl 31EKTPOoOOpyL0BaHUs
IPOMBIIIJICHHBIX U IPAXKAAHCKUX 31aHUM.

VYyeOHnas JUCLUIIIINHA «DJIEKTPOTEXHUKA» oOecrnieunBaeT dopMupoBanue
npopecCHOHATBHBIX M OOLIMX KOMIETeHIMH mo Bcem BuaaMm jesrenbHocty PI'OC mo
cnenuanbHocT  08.02.09 MonTa, Hamagka M SKCIUIyaTalus  3JIEKTpooOOpyHOBaHUs
IPOMBIIIICHHBIX U TPAXKIAHCKUX 31aHHUM.

1.3. I_[e.m, U IVIAaHUPYEMBbIE PE3yJbTaTbl OCBOCHUSA TUCHUIIIIMHBI

Kon YmMmenusa 3HaHUSA
IIK, OK
[IK 1.1-1.3| YmeTh: 3HaThb:
[IK 2.1-2.3|~ BBINOJHATH pacyeThl — OCHOBBI TEOPUU IEKTPUUYECKUX U
[1IK 3.2-3.4 ANEKTPUYECKUX LIETIEN MarHUTHBIX MTOJIEN
[IK 4.1, |- BbIOUpATh MEKTPOTEXHUUECKHE |— METOJIbl pacyera Iernel NOCTOSHHOTO,
1K 4.2 MaTepHUalibl HA OCHOBE aHAJIN3a MePEMEHHOTO 0THO(A3HOTO U
UX CBOMCTB AJI1 KOHKPETHOTO Tpex(a3zHOro TOKOB
OK 01 - IIPUMEHEHUS —  METOJBI U3MEPEHMUS DIICKTPUUECKHUX,
OK 10 |- mnonb3oBaThes mpubopamu u HEDIEKTPUYECKUX U MarHUTHBIX
CHUMAaTh UX MOKa3aHUs BEJIMYUH
—  BBINOJIHATH IOBEPKU —  CXeMbl BKJIIOUEHHs TPpHOOPOB IS
aMIIEpPMETPOB, BOJIbLTMETPOB U U3MEpEHUs TOKA, HAPsKEHUs, SHEPTUH,
0JIHO()a3HBIX CUETYUKOB 4acTOTBI, COITPOTUBIIEHUS U30JIALINHY,
—  BBINOJHSTH U3MEPEHUS MOIIHOCTH
[apaMeTpoB Lienen - TpaBuJIa IOBEPKH MPUOOPOB:
MOCTOSIHHOTO U NIEPEMEHHOTO amrepMeTpa, BOJIbTMETPA,
TOKOB MHAYKIIMOHHOTO CUETYHKA
- KJacCHU(PUKAIUIO DJIEKTPOTEXHUUECKUX
MaTepuajoB, HMX CBOWCTBa, OOJIACTb
IPUMEHEHUS




2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCHUILINHBI

2.1. O0beM y4eOHOM NTMCHUILIMHBI U BUbI Y4eOHO# padoThl

Bup yueOHoii padoTbl

O0BbeM yacoB

O06beM 00pa3oBaTeIbHON MPOrpaMMbl 152

CamocrosiTejibHas padoTa 6

CymmapHasi yueOHasi Harpy3Ka BO B3aMMO/1efiCTBHH C 146

npenojaaBarejiemM

B TOM YHCIIE:
TEOpeTUIEeCKoe o0ydeHne 94
nabopaTopHbie pabOTHI (€C/IU MPEYyCMOTPEHO) 12
MPAKTUYECKHE 3aHATUA (€CITU PETyCMOTPEHO) 28
KypcoBasi paboTa (IIpoeKT) (eciau mpeaycCMOTPEHO) -
KOHCYJIbTAIlHH 6
[TpomesxyTounas arrectanusi B popme IK3aMeHa 6




2.2. TemaTnyecKkMii JIAH U CoJepKaHMe YUeOHON TUCHMIIJIMHBI

HaunmeHoBaHMe pa3ieioB U Coaep:xanue yueOHOro MaTepHaJia H (Y OPMbI OPTraHU3ALNH 1eATEeJILHOCTH 00yYaI0IIHXCH Oo0bem Koasl
TeM B yacax KOMIIeTeH A,
¢popmupoBanuio
KOTOPBIX
Crnoco4cTBYeT
3J1eMEHT
MPOrpaMMbl
1 2 3 4
Brenenne XapaxkTepuCTHKa AUCIMIUIMHEI, €€ 3a/1a4 U LeH. DJIEeKTpUIecKas SHeprHsl, ee CBOWCTBA U 00J1acTh
NPUMEHEHUs. DJeKTpU(UKANUs, IEKTPOTEXHUKA, KPAaTKUH HMCTOPUYECKHH 0030p MX pa3BHUTHS,
COBPEMEHHOE COCTOSHHE U TIepPCIEKTUBBL. CBSA3b DSJICKTPOTEXHWKH C (yHIAMEHTAIBHBIMU 2 OK1-OK10.
JUCHUIUIMHAMU - MaTeMaTHKOM H (HU3MKOH. MecTo Kypca OSICKTPOTEXHHKH B CHCTEMeE
IEKTPOTEXHUIECKOTO 00pa30BaHMs.
Pa3gea 1. DiaekTpuyecKue HeNd NOCTOSIHHOTO TOKA 32
Tema 1.1 Coaep:xkanue yueOHOro MaTepuaJa
OcHoBHbIE cBeeHHs 00 DNEKTPOHHAs TEOPHsI CTPOECHUS MAaTEPUAJIOB. DIEKTPUUECKUM TOK. Pa3zHOBUAHOCTH
IEKTPUYECKOM  TOKeE NIEKTPUUECKOTO TOKA, IEKTPUUCCKHUN TOK B IPOBOIHHKE, TOK MPOBOAUMOCTH, IFIOTHOCTh
3NEKTPUYECKOT0 TOKA, HAllPaBJICHNUE, BETMUNHA, EAMHUIIBI U3MEPEHH. DIEeKTPOIPOBOJHOCTD.
[Tonatue o NPOBOAHUKAX, AUNIEKTPUKAX, OTYIPOBOIHUKAX. DJIEKTPUUECKOE CONPOTUBICHUE U
IIPOBOJIUMOCTb, yIIEIEHOE CONIPOTHUBIICHHUE U YAEIbHAs MPOBOJUMOCTH IIPOBOTHUKOBBIX 10
MaTepHayoB. 3aBUCUMOCTbH NEKTPUUYECKOI0 CONIPOTUBIICHHUS OT TeMIepaTypsl. Pe3uctopsl, ux
Pa3HOBUIHOCTb, PEOCTATHI, MOTCHIIMOMETPBL. CIOCOOBI MOTyUeHHs INEKTPHUUECKON SJHEPTUH,
HCTOYHUKH JICKTPUIECKOHN 3HEprun. DieKTpudeckast paboTa. DIeKTpOABMKYIIAs CHJIa HICTOUHHKA, IK1.1-1.3,
HarnpspKeHUe MoTpeduTens. BHemH A XapakTepucTHKa HCTOYHUKA. MOIITHOCTh HCTOYHHUKA U [K2.1-2.3,
MIOTPEOUTENISI HIICKTPHUIECKOI SHEPTHH. IK 3.2-3.3,
Tema 1.2 DiekTpuueckue bananc momHocTel B 3JE€KTpUYECKOM Lenu. EnuHUIB U3MEpEHHUs 3JIEKTPUYECKON SHEPruu U 6 K 4.1,
HeNH MOCTOSTHHOT0 TOKA MOII[HOCTH. ITonsitne 06 snexkrpudeckoi nemu. CXeMbl 3JIEKTPUUECKOH IIemH. Y CIIOBHBIE 11K 4.2
o6o3HaueHns s>nemeHToB. Mcrounnk D/IC u wctoyHMK Toka. 3akoH Oma s yyacTKa M TOJHOH
nenu. Pexwumer anektprdeckoit menu. Kosddunuent momesnoro aevicteus (KI1JI) anekrprueckoit OKI1-OKI0.
Henu. OJEMEHTHl JJIEKTPUYECKOM IEeNu: WCTOYHHUKH, IPHUEMHHMKH 3JEKTPUYECKOW 3HEpruwy,
M3MEpUTENbHBIE TPHOOPHI, ammapaTsl YOPaBICHUS, 3aIUTH, KOHTPOJS U PeryIUpOBaHHSA,
KOMMYHHUKAIIMOHHbIE YCTpoiicTBa. TeruoBoe BO3AEHCTBHE 3JIEKTPHUECKOIO TOKa, IpOIEece
HarpeBaHHs IPOBOJIOB AJIEKTPUIECKUM TOKOM. 3akoH Jxoys - Jlenna.
JlabopaTopHoe 3aHsITHE
OpranmzannonHas paboTa 2
Tema 1.3 Meroasl pacuera Conep:xanue yue0HOT0 MaTepHuaJia 6 MK 1.1-1.3,




3JIeKTPUYECKHUX Leneii

HOCTpOCHI/Ie SHCKTpI/I‘{eCKOﬁ nenu: BCTBb, Y3C€JI, KOHTYpP, MNAaCCHUBHBLIC W AKTHBHBLIC JJICMCHTHI.

MK 2.1-2.3,

3akonbl Kupxroda, y310Bbie ¥ KOHTYpHbIE YpaBHEHHSI. I1K 3.2-3.4,
[locnenoBarenbHOE COEOUMHEHHE IMPUEMHHUKOB JJIEKTPUYECKOM HSHEPrUM, PACIPEAEICHUE TOKOB, K 4.1, 11K 4.2
HalpsDKEHUH Ha y4yacTKaxX, SKBUBAJEHTHOE CONPOTHBICHHE, MOIIHOCTh Lemnu. IlapannensHoe
COEIMHEHUE MPUEMHHUKOB DJJIEKTPUYECKOM JHEPruu, pAclpeiesieHue TOKOB, HANpsKEHUM Ha OKI1-OK10
ydacTKax, 3KBUBAJICHTHBIE COIIPOTUBIIEHUS U TPOBOAUMOCTH, MOLTHOCTb.
CMemaHHOe COeAWHEHHE IMPUEMHHUKOB AIIEKTPHUYECKONH 3HEpruu. Pacder sNMeKTpHYecKHux memeit
METOJIOM SKBHBAJICHTHBIX CONPOTHUBJICHHH (CBEPTHIBAHUS CXEM). OJIEKTpUYecKas Iemb C
HeCcKOJIbKUMH uctouHukamu JJIC.
Pacuer clI0)KHBIX JIEKTPUYECKHX Llenel ¢ npuMeHeHneM 3akoHoB Kupxroga.
IIpakTHyeckoe 3aHATHE 6
Pemenue 3a1a4 o pacyeTy 3J1eKTPHUECKUX Ienel TOCTOSHHOTO TOKa
Tema 1.4 Henuneiinbie Coaep:xkanue yueOHOT0 MaTepuasia K 1.1-1.3,
JJIEKTPUYECKHE HeIH HenuHeliHble 37€MEHTHI IIETIEH MOCTOSIHHOTO TOKA. DKBHBAJICHTHBIC CXEMBl HEJIWHEWHBIX IICTICH. TK 2.1-2.3,
OCTOSIHHOT'O TOKA H METOIbI Bonbsr - ammnepHsble _XapaKTepHCTHKH HEJIMHEHHBIX 3JeMeHTOB. ['paduueckuii meron pacuera 2 IK 3.2-3.4,
HX pacuera MEKTPHIECKUX LETEH: NOCNeN0BaTENbHOE 1 MApajlIe/bHOE COEMHEHUE HEMEHTOB HEMMHEHHbIX TIK 4.1, TIK 4.2
LereH. OK1-OK10
Paznea 2. DiekTpocTaTNyecKHe M MATHUTHBIE LeNu 20
Tema 2.1 Coaep:xkanue yueOHOT0 MaTepuasia
DJleKTpocTaTHYECKH e e DnekTpocraThuyeckoe mose. I'padudeckoe U300paKeHHUE 3ICKTPUUCCKUX Tojei. OgHOpoaHOEe U
HEOJHOPOJHOE  DJJEKTPUUECKHe TOJsA.  DJeKTpuueckas eMkocTh. KoHmeHcaTop,  BHIBI MK 1.1-1.3,
KOHJICHCATOPOB U MX €MKOCTb. EMKOCTH JBYXIPOBOAHOM JIMHUM 3jeKTponepenad. EmxocTts 6 K 2.1-2.3,
HWJIMHIPUYECKOTO KOHJAEHcaTopa. EMKOCTh TIIOCKOTO KOHJeHcartopa. llociemoBarenbHoe, IK 3.2-3.3,
napajuiejibHOe, CMELIaHHOE COEIMHEHHE KOHAEHCATOPOB; paclpeiesieHHe 3aps0B U HanpsiKeHUM, K 4.1, T[IK 4.2
ONpeJeJICHNE YKBUBAJICHTHON EMKOCTH. DHEPIUs AIEKTPUUECKOTrO TOJIS. OKI1-OK10
IIpakTHyeckoe 3aHATHE 2
Pacuer nenu co cMeniaHHbIM COETUHEHUEM KOHJEHCATOPOB
Tema 2.2 MaruuTHble Henu Coaep:xkanue yueOHOro MaTepuaJia
MaruutHoe nosie. 3akoH Amrnepa. [IpoBoJHUK ¢ TOKOM B MarHuTHoM noJie. [IpaBuio JieBod pyku.
®u3nyecKoe SBJIECHUE DSJIEKTPOMATHUTHOM MHAYKUHUUA. 3aKOH JJIEKTPOMArHUTHOW HHIYKIIHHU.
[paBuno mpaBoii pyku. IlpaBumo Jlenma. BuxpeBble TOKH, CIIOCOOBI WX OTpaHUYCHHUS U
HUCIIOIB30BaHus. SIBiIeHNe CaMOMHIYKITUH. SIBnenue B3aMMOMHIYKIIMH. IIK 1.1-1.3,
Knaccuukanus MarHUTHBIX MaTEPUANIOB, HX CBOICTBa, 00JIACTh MPUMEHECHHS. MarHUTHBIC IICTIH: 8 K 2.1-2.3,
olpeJieJieHHe, Pa3HOBUAHOCTH MAarHUTHBIX lened. Hepa3seTBieHHble menu: mpsiMas W oOpaTHas MK 3.2-3.3,
3a/lau, UX peleHre. Pa3BeTBiieHHbIe MAarHUTHBIE IIENTU U METOJ1 UX pacuera. I[IK 4.1, 11K 4.2
[Mpunnmn geiictBus Tpanchopmaropa. [Ipeodpa3oBanne MeXaHUIECKON SHEPTUH B DIIEKTPUIECKYIO OK1-OK10
(mpuHIIIT pabOTHI MPOCTEUIIIETO ANIeKTporeHeparopa). [IpeoOpasoBanue dMEKTPUUECKON SHEPTHUU B
MEXaHHYECKYIO (IPUHIUI Pa0OTHI IPOCTEHINETO IBUTATEINS).
JlabopaTopHoe 3aHsITHE 4

HccnenoBanue oqHOPOJHONM HEPa3BETBICHHON MarHUTHOM LIENH.




IIpakTHyeckoe 3aHATHE

PacueT MarHuTHBIX LICTIEH.

Paznes 3 DiekTpuUecKue IeNU MePeMEeHHOro TOKa 48

Tema 3.1 OcHoBHbIe oHsATHA | ConepikaHue yueOHOr0 MaTepuaja

0 IIepEeMEHHOM TOKe IlonsTHe O mNEPEMEHHOM TOKE. YCTPOMCTBO IIPOCTEHIIEr0 IE€HEparopa IEPEMEHHOIO TOKa. K 1.1-1.3,
ITomyuenne cunycounansHoi OJIC. XapaKkTepUCTHKH MNEPEMEHHBIX BEJIHMUMH: MIHOBEHHOE U MK 2.1-2.3,
aMIUTUTYAHOE 3HAYCHHWe, MEepHoJ, 4acTtoTa, (as3a, HadambHas (asza, caur (as. EnuHumer nx 2 IK 3.2-3.3,
U3MepeHus. YpaBHCHHE CHHYCOHMIANbHBIX BelW4yWH. [padudeckoe u3oOpakeHHWe, CIOXKECHHE WU IIK 4.1, [IK 4.2
BBIYMTAHUE CHHYCOMJANbHBIX BeIMYUH. JlelCcTByloIEe M CpelHee 3HAueHUs [EePEMEHHBIX OK1-OK10
BEJIMYNH..

Tema 3.2. DjieMeHTHI U Copep:xaHue yuedOHOro MaTepuaJia

nmapaMeTpbl 3TEKTPHICCKUX OJeMeHTHl IeTnell MepeMEHHOTO TOKa: PEe3UCTOPHI, KATYIIKH HHIYKTHBHOCTH, KOHIEHCATOPHI

Hereii epeMeHHOro TOKa [TapameTpbl wneneld MNEPEMEHHOIO TOKAa: CONPOTHUBIEHUE, HMHIAYKTUBHOCTb, €MKOCTb. llemb MK 1.1-1.3
NIEPEMEHHOT0 TOKAa C aKTHBHBIM CONPOTHBICHUEM: YpaBHEHHSA W Tpa(MKH TOKA W HANpPsDKCHUS, TIK 2.1_2.3'
BEKTOpHAs MarpamMMa; NOHITHE 00 aKTHBHOW MOLIHOCTH, IpaMK U eAMHHLBI ee u3MepeHus. Llens 6 K 3.2_3.3’
MIEPEMEHHOT'0 TOKA C eMKOCTBIO: YpaBHEHHUS U rpaMKM TOKa, HanpspkeHus. BekTopHas quarpamma. IIK 4.1. TIK 4’2
EMkocTHOE comporuBieHue. EMKoOCTHas peakTuBHas MOLIHOCTb. llenb NepeMEHHOro TOKa ¢ OKI—,OKIO
WHIYKTUBHOCTBIO: YpaBHEHHs M TrpadMKH SIIEKTPUUECKOTO TOKA, HaNpspkeHHs. MHayKkTHBHOE
CONPOTHUBJICHUE, WHAYKTHBHAs pPEAaKTUBHAs MOIIHOCTh M EIWHHUIBI ee H3MepeHusa. Pacuer
IIPOCTEHIINX LeTel NEPEMEHHOr0 TOKa.

Tema 3.3 Hepa3BeTBiieHHbIE Copep:xaHue yueOHOI0 MaTepuaJa

Leny nepeMeHHoro ToKa Ilenn mnepeMeHHOro TOKa ¢ peaJdbHOM KaTymkoil wuHAykTuBHOocTH (I, L) u peanbHBIM
koHAeHcatopoM (I, C): BeKTOpHas AMarpaMma TOKa M HalpsHKEHUH, TPEYTOJIBHUKH HANPSHKCHHH,
conpoTuBieHud, MomHocTeil. [lomHoe comportuBnenue. [lonstue o monHod MomHocTH. Llens
MIEPEMEHHOT0 TOKA C aKTHBHBIM CONIPOTHBIICHHEM, WHIYKTUBHOCTHIO M €MKOCTBIO TPH PA3IMYHBIX IK1.1-13,
COOTHOUICHHSIX PEAaKTUBHBIX conpoTuBieHHH. [locTpoeHne BEKTOpHBIX JuarpamMm. Pacuer 10 [K'2.1-2.3,
Hepa3BEeTBICHHBIX LENel MepeMEHHOr0 TOKAa C OJHMM HCTOYHHKOM IHTAHUS AHAIMTHYECKHUM H IIK 3.2-34,
rpauIecKuM METOJIOM C IIOMOINBI0 BEKTOPHBIX AuarpaMM. [lociemoBarenbHbIN KojeOaTenbHBIN IK 4.1, 1IK 4.2
koHTYyp. CobOcTBeHHbIE KoNeOaHUs KOHTypa. Pe30oHaHC HaNpsDKEHHH: YCJIOBHE BO3HHKHOBEHHS, OK1-OKI10.
CHocoObl HACTPOMKHM IIENN B PE30HAHC, BEKTOPHAs IUarpaMma, BeJIMYMHA TOKA, NEepeHAIpsDKEHUE,
MOIITHOCTH B IIeNH. 3HAaYEHHE PEKUMa Pe30HAHCA HANPSKEHUH.
IIpakTHYyeckoe 3aHATHE
Pacuer Hepa3BeTBIEHHBIX LIENIEH IEPEMEHHOTO TOKA 4

Tema 3.4 Pa3BeTBJIeHHbIE Copep:xaHue yueOHOI0 MaTepuaJa 6 MK 1.1-1.3,




oenu rMepeMeHHoro Toka

AXTHBHAs ¥ PEAKTUBHAS COCTABIAIONINE TOKA, MPOBOIMMOCTH, MOIHOCTH B Pa3BETBICHHBIX LETIAX.
BekTopHas auarpamma. Llemd ¢ mapauieNbHBIM COCAMHEHMEM KATYIIKM WHIYKTHBHOCTH M
KOHJICHCATOpa TIPY PA3IMYHBIX COOTHOIIEHHUSX PEAKTUBHBIX TipoBoanmocteit (b >be, by <bc, b =b¢).
Pacuer pa3sBETBJIEHHBIX LIENEH C aKTUBHBIM W PEAKTHBHBIM CONPOTUBIEHHMEM, C ABYMs y3J1aMH, C
OJIHMM HCTOYHHMKOM ITMTaHHMsA METOIOM IIPOBOAMMOCTEN. Pe30HAHC TOKOB: BEKTOpHAs AUMArpamma,
pE30HaHCHas YacTOTa, YaCTOTHBIE XapakTePUCTHKHU. IIpakTHYECKOe 3HAYEHHUE PEXKMMA PE30HaHCA
ToKOB. Koo (PUIMEHT MOIIHOCTH U €r0 TEXHMKO-IKOHOMHYECKOE 3HAYEHHUE, CIIOCOOBI MOBBILIEHUS
K03 hHIMEHTa MOIIHOCTH. AKTHBHAs, PEAKTHBHAS ¥ [IOJHAS SHEPIHMH B LENAX HEPEMEHHOTO TOKA.

JlabopaTopHoe 3aHsiTHE

PasBerBenHas nenu TIEPEMEHHOI'0 TOKAa C aKTUBHBIM COIIPOTHUBJICHUEM, NTHAYKTUBHOCTBIO
C€MKOCTBIO.

MK 2.1-2.3,
I1K 3.2-3.4,
IIK 4.1, [IK 4.2
OK1-OK10

Tema 3.5 Tpexdasubie nenu u
HX pacueT

Copep:xaHue y4edOHOTro MaTepuaJia

YcrpoticTBo TpexdazHoro reHepaTopa, momyderne Tpexdasusix 3JC. Cummerpuynas TpexdaszHas
cucremMa JJ/IC, TokoB, HampspkeHWH. [padudeckoe M300paKeHHE CHMMETPHYHBIX Tpex(asHBIX
BenmnunH. CoenuHeHne OOMOTOK Tpex(a3HOro TreHeparopa «3BEe3IOH» M «TPEYTrOJbHUKOM);
OCHOBHBIE TOHSTHS W ONpeneieHus; (asHple M JIMHEHHBIC HANpPSHKCHUS, UX  COOTHOLICHUS,
BEKTOpHBIE JAMarpaMMbl, TOK B 3aMKHYTOM KOHType 0O0MoToK. CoequHeHHe MPUEMHUKOB YHEPTUU
«3Be310i». DasHble M JIMHEHHBbIC HANPSDKEHUS, KX COOTHOLICHWS IIPU CHUMMETPUYHOM H
HECUMMETPUYHON Harpy3kax. 3HaueHUEe HEUTpalbHOro MpoBoja. Da3Hbie, TWHEHHBIE TOKH, TOKH
HYJIEBOTO TPOBOJIA MPU CUMMETPUYHON M HECUMMETPHYHOI Harpy3kax. MOIIHOCTB Tpexda3Hoii
Leny NpU CHMMETPUYHOM U HECHMMETPUYHOM pEXUMax. TpeX- U YETBIPEXNPOBOAHAS CUCTEMBL,
pacder neney npu CUIMMETPUYIHON M HECHMMETPHYIHON Harpy3kax. OOpbIB HyJI€BOTO MPOBOJA.

10

JlabopaTopHoe 3aHsiTHE

HCCJ’ICI[OB&HI/IG TpeX(l)aSHOﬁ IIeTI;IpGXl'[pOBO,I[HOI‘/'I 3J'I€KTpPI‘I€CKOﬁ eI CMHYCOUJAJIbHOTO TOKa

IIpakTHyeckoe 3aHATHE

Pacuer Tpex¢a3HbIX enei nepeMeHHOro ToKa

KOHTpOJ’IBHaH pa60Ta - Pacuer QJICKTPUYCCKUX uenefzi TOCTOSIHHOI'O M MICPEMEHHOI'O TOKA.

K 1.1-1.3,
K 2.1-2.3,
I1K 3.2-3.4,
1K 4.1, 11K 4.2
OKI1-OK10

Pa3nena 4 DaekTpuuecKue u3mMe

CHHUSA

16

Tema 4.1 Metoabl u3mMepeHusl.
DJIeKTpou3MepHuTeIbHbIe
npudopbI

Coaep:xkanue yueOHOro MaTepuaJia

MeTopl N3MEpPEHHUS AIEKTPUUECKHUX, HEANEKTPUUECKUX M MarHUTHBIX BeIWIHH. Kitacchl TOYHOCTH
pudopoB. DeKTpou3MepuTeIbHbIe TPHOOpHl. OLeHKa TOYHOCTH PE3yJIbTaTOB n3MepeHni. CXeMBl
BKJIFOUCHHSI TPHOOPOB JUI M3MEPEHUs] TOKa, HAIPSHKEHUs, YHEPIMH, YacTOTHI, CONPOTHBICHUS
M30JIIMH, MOIIHOCTH. [IpaBmia moBepku mpuOOpPOB: amIepMeTpa, BOJIBTMETPA, WHIYKIMOHHOTO
cyerynka. V3MepeHue SJIEKTPUYECKUX BEIHUYUH. VI3MepeHne HEINEeKTPUUECKUX W MarHHUTHBIX
BEITMYHH.

JlabopaTopHoe 3aHsITHE

TToBepKa 3JIeKTPOU3MEPUTENHHOTO TTPHOOpa

CriocoObI H3MEPEeHNUs] CONPOTHUBICHUS

HpaKTl/l‘leCKOC 3aHATHEC

I/I3MepeHI/Ie QJICKTPHUYCCKUX BEJIMYNH

I/I3MepeH1/Ie HEDJICKTPUICCKUX BEJIMYUH C ITOMOMIBIO DJICKTPOU3SMEPUTEIIbHBIX l'IpI/I60pOB

K 1.1-1.3,

MK 2.1-2.3,

IK 3.2-3.3,
K 4.1, 11K 4.2

OKI1-OK10




Pa3nea 5 DuekTpryecKne ceTu 10
Tema 1.5 OcHoBHble ousiTust | [loHsATHE 31eKTpHYECKO# ceTH. [IOHATHS: AMEKTPOCTAHIHS, TOJCTAHIINS, YIEKTPOYCTAHOBKA, JTIHHUH 6 MK 1.1-1.3
0 cHCTeMax anektponepenad. HasHaueHue W obnacTh MPUMEHEHHs dIEKTpUueckux cetell. Kiaccudukanms K 2. 1—2. 3‘
JJ1eKTPOCHADKEHHUSI 00bEKTOB | DJIEKTPUIECKUX ceTei. OCHOBHBIC KOMIIOHEHTHI JJIEKTPHUUECKO ceTr. BriOop cedeHus npoBoioB Mo K 3.2-3. 3’
JOIyCTHMOMY HarpeBy. 3allluTa SJIEKTPHYECKHX LENed OT Meperpy3oK W KOPOTKHX 3aMBIKaHHH. IK 4.1. TIK 4’.2
[otepst HanpsDKCHUST B COSAMHUTENBHBIX MPOBOJIAX. BRIOOp cedeHrs MpOBOJOB MO JOMYCTUMOMH OKI:OKI 0
HOoTepe HAPSKESHHS.
IIpakTnyeckoe 3aHsATHE
[IpoekTUpoOBaHUE BHYTPEHHEH! 3IIEKTPOIIPOBOIKH KUIIOH KBAPTHPBL. 4
3auuTa 0TYeTOB MO Ja60PATOPHO-NPAKTHYECKHM padoTam 4
KoncyasTanus nepea 3K3aMeHOM 2
CamocTosiTeIbHAs1 paGoTa 6
1. Wcnonbs3oBaHuEe KOMIBIOTEPHON TEXHUKHU U MIHTepHETA, UTeHNE yUeOHHUKA U TOTIOJHUTEIbHON JIUTEPaTyphl;
2. IloaroroBka K MpakTHYECKUM 3aHATHSIM Ne 1- 4
Koncyabrauus 6
JK3aMeH 6
Bcero: 152




3. YCJIOBUS PEAJIM3ALIMU TPOTPAMMBI YYEBHOM JUCITATLIAHBI

3.1. [das peanu3anuM NPOrpaMMbl Y4eOHOH JMCHUILUIMHBI JOJIKHBI OBbITH
NpeAyCMOTPEHbI ciledyIole cleluaabHble OMeIeHH:

Kabuner, ocnameHHbli obopynoBanmem: 15 cronoB, 30 crymbeB, Aocka ydyeOHas,
IEPEHOCHOW NPOEKTOpP, 3KpaH, HOYTOYK, JIOKajdbHAs BBIUUCIUTENbHAs CETh C JOCTYINOM K
pecypcam cetu MHTEpHET.

JlaGopaTtopuss «DJNEKTPOTEXHUKH U OCHOB HJIEKTPOHMKMI», OOOpYIOBaHHAas TEXHUUYECKUMHU
cpeactBaMu  OOydeHMss M Ja0OpaTOPHBIMH  CTEHAAMH JUId H3Y4eHUs O0COOEHHOCTeH
NEKTPUUECKUX LEeNeH pa3InyHON KOHPUTypallMi HOCTOSIHHOTO U IIEPEMEHHOI0 TOKA.

3.2. UnopmanmonHoe odecneyeHne peaau3anun NporpaMmmbl

Jis peanu3anuu mporpaMmbl  OMONMMOTEYHBIH (POHA 00pa30BaTENbHON OpraHU3aLUU
JIOJDKEH UMETh MeYaTHbIC W/WIIN JIEKTPOHHBIE 00pa30BaTeNIbHbIC M HMH()OPMAIMOHHBIE PECYPCHI,
pPEKOMEH/IyeMble [T UCTIOIb30BaHUs B 00pa30BaTEIbHOM IPOIIECCE.

3.2.1. IleuaTHble U31aHUA

3.2.2. DJyIeKTPOHHBIE U31aHUS (3JIEKTPOHHBIE PeCypPChI)

1. AnucumoBa, M.C. DIEKTpOTEXHHKA U JJIEKTPOHHKA : yueOHoe mocooue / M.C. AHMCHMOBA,
N.C. IlonoBa. — Mocksa : MUCUC, 2019. — 135 ¢. — ISBN 978-5-907061-32-3. —
Texkct : onexTpoHHbld /  Jlaue :  3JeKTpoHHO-OMOMMoreyHas cucrema. — URL:
https://e.lanbook.com/book/116939 — Pesxxum gocTyna: Juisi aBTOPH3. MOJIb30BATEIICH.

2. Jymaenko, O.JI. DnekTpoTexHUKa U 3JIEKTPOHUKA : yaeOHoe mocooue / O.JI. lymuenko, I'.b.
®enopoB. — MockBa : MUCHUC, 2019. — 70 c.— Tekct : snekTpoHHbI / Jlaup :
3JIEKTPOHHO-OnOmoreunas cucrema. — URL: https://e.lanbook.com/book/129011 — Pexum
JOCTyMa: JIJIsl aBTOPH3. MOJIb30BaTENCH.

3. HBano, M.U. DnexTpoTexHUKa M OCHOBBI AIEKTPOHUKH : yueOnuk / W.M. MBanos, I'.U.
Conosbes, B.S. ®ponos. — 10-e uzn., crep. — Caunkr-IlerepOypr : Jlans, 2019. — 736 ¢. —
ISBN 978-5-8114-0523-7. — Tekct : smeKkTpoHHBIN // JlaHB : 3IEKTPOHHO-OMONMMOTEYHAS
cucrema. — URL: https://e.lanbook.com/book/112073 — Pexum poctyma: ajisi aBTOPHU3.
IIOJIB30BAaTENEH.

4. TlapdenoBa, E.B. DnexkTpoTexHMKa M 3JEKTpOHUKA : MeToiuueckue ykazanus / E.B.

[TappenoBa. — MockBa : MUCUC, 2019. — 111 c.— Tekct : snexkTpoHHsbIit / Jlanp :

aNeKTpOHHO-OMbOIHoTeynas cucrema. — URL: https://e.lanbook.com/book/129046 — Pexum

JIOCTYTIA: JIJIsl aBTOPU3. TIOJIB30BaTEIIEH.

http://www.ielectro.ru/Products.htmlI?fn_tab2doc=4

http://electricalschool.info/spravochnik/electroteh/

http://docs.cntd.ru/document/1200011373

http://model.exponenta.ru/electro/0050.htm

http://www.electricsite.net/category/elektrichestvo/

©CoNo O

3.2.3. JlonoJTHUTEIbHbIe HCTOYHUKH
bonpaps .M. DnexTporexHuka u 3iekTpoHuka: YuedHoe nocooue. M: UKL «MapT», 2005
2. Tankun B.W., ITlenesun W.B. IlpombliieHHass 3JIEKTPOHUKA M MMKPOIJIEKTPOHMKA. M:
Bricmas mxoima, 2006
3. Tanenko A.IL, Jlancaps M.M. OdopmieHue TEKCTOBBIX M IpaUUYecKUX MaTepuajoB IpH
MOJTOTOBKE JMIIJIOMHBIX MPOEKTOB, KYpPCOBBIX M HMHUCHBMEHHBIX HSK3aMEHALIMOHHBIX paboT
(rpeboBanus ECKJI), 2015.
I'OCT 19880-74. DnektporexHuka. OCHOBHBIE IOHATHS. TepMHUHBI U OIIPEIEICHUS.
I'OCT  T521-V1-81. Karymku  HMHIYKTUBHOCTH,  JApOCCENH,  TPaHCPOPMATOPHI,
aBTOTpaHC(HOPMATOPhI, MATHUTHBIE YCHIIUTENH.

=
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https://e.lanbook.com/book/116939
https://e.lanbook.com/book/129011
https://e.lanbook.com/book/112073
https://e.lanbook.com/book/129046
http://www.ielectro.ru/Products.html?fn_tab2doc=4
http://electricalschool.info/spravochnik/electroteh/
http://docs.cntd.ru/document/1200011373
http://model.exponenta.ru/electro/0050.htm
http://www.electricsite.net/category/elektrichestvo/

6. TOCT 22261-94. CpencrBa m3MepeHUs ANEKTPHUUECKUX M MArHUTHBIX BenuuuH. OOmme
TEXHUUYECKUE YCIIOBHSL.
7. TOCT T521-X1-81. DnekTpousMepHUTeIbHbBIE TPHOOPHI.
8. T'OCT 2 728-74 Pe3uctopsl. Kongencaropsl.
9. Hemmos M.B., HemmioBa M.JI. DnekTpoTexHuka u 3jeKTpoHuka. M M3marenbckuil neHTp
«Axanemusy» 2007
10. Jlotopeituyk E.A. Teoperndeckue ocHOBBI dekTpoTexHukun — M.: NI ®OPYM: HUIL
NHOPA-M, 2013
11. MapreiHoBa 1.0O. Dnexkporexnuka - M.: KnoPyc, 2015.
12. MapteiHoBa 1.0. JIabopaTtopHo-npakTHUeckue padoThI 1Mo daekTporexHuke - M.: KaoPyc,
2011.
13. IlpaBuna ycrpoiicTBa anektpoyctaHoBok — M.: KHOPVYC, 2015.

[Tepunoanueckue n3aaHus:
1. I'azera «Poccuiickas ra3zera
2. I'azeta «O0nacTHas raseray
3. XKypnan «DHeprocoepexeHue»



4. KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHWSI YUEBHOW
TACIATIIAHBI

PesysbTaThl 00y4eHUst

Kpurtepnu ouenkn

MeTtoabl OIIEHKH

Ymenus:

BBITIOJTHATH PACUETHI SJIEKTPHIECKUX
Hemnen

BEIOMPATH 3JIEKTPOTEXHUIECKUE
MaTepHalbl Ha OCHOBE aHAIN3a UX
CBOMCTB 17151 KOHKPETHOTO
IPUMEHEHHUS

MOJIb30BATHCS MPUOOPAMU U CHUMATh
X MOKa3aHUs

BBITIOJTHATH IOBEPKU aMIIEPMETPOB,
BOJIETMETPOB M OJTHO(A3HBIX
CUETYHNKOB

BBITIOJTHATH U3MEPEHUS MTapaMeTPOB
eTiel TOCTOSHHOTO M IIEPEMEHHOTO
TOKOB

MIOJIHOTA U TOYHOCTh PAcUETOB
TIPU OTIPENICIICHUHN
HEOOXOANMBIX 3HAUCHHUH B
COOTBETCTBHH HOPMAaTHBHBIMH
JOKyMEHTaMH
PpaIMoOHaIBFHOCTH BEIOOpa
MeTo/a pacyera

NpaBHIbHAS
MOCJIEI0BATENIBHOCTh pacyera
MPaBHIBHOCTH BEIOOpa
MPUMEHSEMOTO
NEKTPOTEXHUUECKOIO
Mmarepuana

MOHMMaHHE BIUSTHNC
OKpYXKaromlel cpeasl Ha
CBOHCTBA MaTepHAIOB
TPaMOTHOE COCTaBJICHHE
3J.CXEM

MMPUMEHCHUEC PA3TIAYHBIX
UL.U3MEPUTENBHBIX TPUOOPOB
JUI KOHTPOJISI XapaKTepUCTHK
eI

MIPaBUIBHOCTh OTIPEIeICHIUS
LCHBI ACIICHUS

TPaMOTHOCTH 3aKIIOUCHHUS O
MPUTOTHOCTH TTIOBEPSIEMOTO
nprbopa K JambHEeHIIen
9KCIUTyaTalUH

MPaBHIBLHOCTh BKIIIOUEHUS
3JL.U3MEPHUTENBHBIX TPHOOPOB
B 3JL.LETb

9KCIUTyaTaIyst IpuOOpoB B
COOTBETCTBHUH C ITapaMeTpaMH,
YCTaHOBJICHHBIMHU 3aBOJIOM-
HU3rOTOBUTCIICEM

KonTtpons ymenuit
OCYIIECTBIISIETCS B XOZI€
BEITIOTHEHUSI Ta00paTOpHO-
MPaKTHIECKUX pPadoT,
NIPOMEKYTOUHOM aTTeCTalUu.
WHTepnpeTanus pe3ynbTaToB
HaAOIIOICHNUH ITpeTio1aBaTeNs 3a
JeATEIbHOCTBIO 00y4aromerocs
B IIpOLIECCE OCBOCHUS
00pa3oBaTeIbHON POrPaMMBbI

3uanus:

OCHOBBI TEOPUH JEKTPHUUECKUX U
MarHUTHBIX TOJNEN

METO/BI pacueTa HeneH NOCTOSHHOTO,
MepEMEHHOT0 OJJHO(A3HOTO U
Tpex(}azHOTro TOKOB

METOBI U3MEPEHNUS IEKTPUIECKHX,
HE3JICKTPUYECKUX U MarHUTHBIX
BEJIMYHH

CXEMBI BKIIFOUEHUS TPHOOPOB IS
W3MEPEHUs TOKa, HAIPSIKEHNUS,
SHEPTUH, YACTOTHI, CONTPOTHBIICHHS
W30JIAIINH, MOIITHOCTH

NpaBHJIa MOBEPKH MPHOOPOB:
amrepMeTpa, BOJIbTMETPA,
UHAYKIMOHHOTO CUETUUKA
KJIaCCH(UKAIMIO 3JIEKTPOTEXHUIECKUX
MarepuaoB, UX CBOHCTBa, 001acTh
IPUMEHEHUS

MMOHMMaHHe 3aK0oHOB OMa,
Kupxroda, Ixoyns-Jlenmna,
AIEKTPOMArHUTHON WHAYKIIUU
u Jp.

CBOOOTHOE BIIAZICHUE
OCHOBHBIMH 3aKOHAMH
AIEKTPOTEXHUKH MPH
PEUICHUHN IMTOCTABJICHHBIX
3ajaq

MPaBUIIBHOCTb MPUMEHECHUSA
METOJUKH pacyeTa

TIOJTHOTA U TOYHOCTH PacY€TOB
COOTBETCTBUC CIUHHUI]
N3MEpEeHNs ONpeesieMO
BEJINYNHE

MIPUMEHEHNE Pa3IUIHbIX
METOJIOB U CPEJICTB
N3MEpeHns

yMeHHe BBIONpaTh Hanboee
palMoHAIILHBINA CIIOCO0
U3MepeHust

MPaBUIIBHOCTH COCTABJICHUA
ANEKTPUUECKHX CXEM,

KoHTposb 3HaHMIT BBHITIOTHSAETCS
0 Pe3yJIbTaTaM HPOBEICHHUS
pas3nuuHbIX GOpM OIpoca,
BBIMOJTHEHHS J1a00paTOPHO-
MPaKTHYECKHUX PadoOT,
MIPOMEXYTOYHOMN aTTECTAIHH.
Wurteprnperanus pe3yyibTaToB
HaOJI0/IeHUH pemnoiaBaTes 3a
JIeSITENIbHOCTHIO 00YUaIOIIETOCS
B IIPOLIECCE OCBOCHUS
00pa3oBaTeIBFHON POrPaMMBI




COZIepIKaINX
NIEKTPON3MEPHUTENbHBIC
TIpUOOPHI

HCTIONB30BAHKE TIPSIMOTO U
KOCBEHHOTO METOJIOB /IS
ONpEAENICHUs] HCKOMOU
BEJINYNHBI

COOTBETCTBHE CIIOCOOOB
BKJIFOUCHHUS
IIEKTPOU3MEPHUTEIILHBIX
puOOpOB IpaBUIaM
9KCILTyaTallu
cobmroieHre TpedoBaHUi
ANIEeKTPOOE30MacHOCTH
AHaJIN3 CBOWCTB
EKTPOTEXHUIECKUX
MaTepHaJIOB O UX
CIIPaBOYHBIM
XapaKTepUCTHKAM
TOYHOCTh BBIOOpA
ANEKTPOTEXHHUYECKOTO
Mmarepuajia B COOTBETCTBUAMU
C MPEJI0KEHHBIMH
YCIOBUSIMU




