MUHMCTEPCTBO HAYKH 1 BBICILIEI'O OBPA3OBAHMS POCCUMCKOM ®EJIEPALIMNA
(enepanpHOE rocyJapcTBEHHOE OIOXKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BbICLIEr0 00pa30BaHuUs
«TONBATTUHCKUHI TOCYIapCTBEHHBIN YHUBEPCUTET»

b1.B.02

(unoexc oucyuniumsl)

PABOYAA ITPOI'PAMMA JUCHUIIVINHBI

DJIEKTPOIHEPTeTHYECKHE CHCTEMbI H CeTH

(HaumeHo8aHUE OUCYUNTUHDBL)

10 HATPABJICHUIO TIOJITOTOBKU
13.03.02 DnexTpoIHEepreTHKa U AMEKTPOTEXHUKA

HaIpaBICHHOCTD (TIPOdHIIBH)
OnekTpocHabXkeHne

®opma o0ydeHUs: 3a09HAs
"o nabopa: 2022
Oo6mas TpynoemMkocTh: 9 3E

Pacnpe)le.ﬂe}me aC0B JUCHHUIIMHBI IO CEMECTPpaM

Cemectp 5

®opma KOHTPOJIsI | DK3aMEH Hroro
Bun 3ansaruit
Jlexnuu 4 4
JlaGopaTopHbie 4 4
IIpakTHueckue 4 4
KKP 1 1
[TpomMexxyTouHas aTTecTanus 0,35 0,35
KonraktHas pabota 13,35 13,35
CamocrosiTenpHas padbora 302 302
Kontpoinb 8,65 8,65
HTroro 324 324

OOKYMEHT NOANNCAH
ONEKTPOHHOW MOAMUCHIO

Ceptucmkat: 029A9A7BO09EBOE2BCAC29FF3916A57B47
Bnapeneu: BaxHuHa Bepa BacunbesHa
[OeiicTButenex: ¢ 17.10.2023 go 28.04.2038




Pabouyto mporpamMmy cocTaBuiI(H):
cTapIuuii mpenoaasarenb Kadeapsl «eKTpocHa0XKeHne 1 AMeKTpoTexHukay, Oensit O.B.

(OoadicHOCmb, yueHoe 36anue, cmenensb, Pamunus 1.0.)

PenenzupoBanue paboueii mporpaMMbl TUCHUTUIMHBIL:

P OtcyTcTBYET

Penienzent

(OondcHocmy, yuernoe 36anue, cmenensb, Pamunus 1.0.)

Pabouas mporpamma qucuMIUIMHEI coctaBieHa Ha ocHoBaHuu ®I'OC BO u yuebHOTrO miiana
HAarpaBJIeHUs TOATOTOBKU
13.03.02 DnexTpoIHEepreTHKa U ANEKTPOTEXHUKA

Cpok aeiicTBus padoueii nporpaMmMbl JMCUMILVIMHBI 10 «31» aBrycra 2027 r.

YTBEPXIEHO

Ha 3acenanuu xadenps
«DIIEKTPOCHAOKEHHE U DIIEKTPOTEXHUKA»

(mpotoxoun 3acemanust Ne 2 ot «08» centsiops 2021 r.).



1. Ileaib 0cBOEHUA TUCHUILIHHBI

HeJ'IB OCBOCHHA JUCHUIIIIMHBI — ITOJIYUYCHUC O6y‘IaIOH_[I/IMI/IC$[ Pa3HOCTOPOHHUX 3HaHUI 00
SJICKTPOSHCPICTUICCKUX CUCTCMAX U CCTAX.

2. Mecto nucuumiinnsl B ctpykrype OIIOIT BO

I[I/ICI_[I/IHJII/IHLI U IpPaKTUKHU, Ha OCBOCHHH KOTOPBIX 6a31/1pyeTc;1 JaHHass AJUCHUIIIIMHA:
«Dusukay, «TeopeTnueckre OCHOBBI ANEKTPOTEXHUKNY», «COBpEMEHHBIE SHEPTETUUECKHE CUCTEMBI
U 2JIEKTPOHHEIE peoOpazoBarenny, «O0mas SJHepreTuKay.

JIMCUMIUIMHBI U IPAKTUKH, 711 KOTOPHIX OCBOCHHE JAHHOM TUCIMIIMHBI HEOOXOJMMO KaK
npemecTpytomnee:  «QJEKTpocHaOXKeHne», «OIEKTPUYECKHe CTaHUUM U MOACTAHIMMNY,
«DKCITyaTaysi CUCTEM 3JIEKTPOCHAOKEHUs», «CHUCTEMBI AJIEKTPOCHAOKEHHS MPOMBIIIIICHHBIX
PEAPUATHIN.

3. Iliianupyembie pe3yJibTaThl 00y4eHUs1

dopmMupyemsbie U
KOHTPOJIUpYyeMble
KOMIETEeHIHH
(Ko 1 HAMMEHOBAHUE)

NHaukaTopbl JOCTHKEHUAS
KOMIIEeTeHIN I
(Ko ¥ HAMMEHOBAHUE)

IInanupyemble pe3ybTaThl
o0yueHust

[1K-5 Coocoben
y4acTBOBaTh B

3HaTh: COCTAB U XapaKTEPUCTUKU
OCHOBHOT'O M BCIIOMOT'aTEJILHOTO

[1IK-5.3 JlemoHCcTpUpyeT
3HAHMS OpPTraHU3aALUH

JKCIUTyaTaIuu
TpaHcPOpMaTOPHBIX
MOJICTAaHLINI U
ANEKTPUUYECKUX CETEH B
npodeCCHOHAILHON
JeATETbHOCTH

TEXHUYECKOTO
00CITyKMBaHUS M PEMOHTA
BJIEKTPUYECKHUX CETEH

000pyI0BaHUs MOACTAHIIUN U
ANEKTPUYECKUX CETEH, MpaBuiIa ux
PEMOHTA U TEXHUYIECKOTO
00CITyKIBaHUSI.

YMeTh: OpraHu30BbIBaTh
9KCIUTyaTaluIo TpaHC(HOPMATOPOB U
JIMHUH DJIEKTPOIIepEeaaydH.

BnaneTs: HaBbIKAaMH peMOHTA U
o0ciykK1UBaHUs TpaHC(HOPMATOPOB U
JIMHUM 3JIEKTpONepeayn.




4. CTpyKTYypa M coJepKaHue TUCHUILIMHBI

Monayab (pa3ae)

Bun
yueOHoM
padoThI

HaumeHnoBanue TeM 3aHATHI
(y4eOHOI1 padoThI)

Cemectp

Oo0bem,

Banabl

HNHTepakTHB, 4.

®opMbI TEKYLIETO
KOHTPOJIA
(HauMeHOBaHHeE
OLIEHOYHOI 0
cpeacrsa)

JJIEKTPOIHEPreTH
HYEeCKUE CUCTEMBI U
ceTn

Jlek. 1

OO61as xapakTepuCcTHKa
3JIEKTPOIHEPIeTUUECKUX CUCTEM.
IIpon3BOACTBO 3JIEKTPOIHEPTHUH B
IPOMBIIIJICHHBIX MacluTalax.
AnbTepHaTUBHAs AJIEKTPOIHEPreTUKA.
XUMHUECKUE UCTOYHUKH TOKA U
noHUCTOpbl. OCHOBBI TEOPHH MEpeIadN
3JIEKTPOIHEPIUU. YUET Xapakrepa
Harpy3ku Ha anekrpocetu. HoBbie
TEXHOJIOTHH B DJIEKTPOIHEPTETHKE.

Jlek. 2

DNEKTPUYECKHE MOJACTAHIUH.
BcnomoratenbHoe 06opyioBaHue
noacraniuil. Tpancpopmaropsl. JIuauu
AJIEKTpoIepeaun. 3auTa
IEKTPUUYECKUX CETEH. DIEKTPUUECKHE
CUCTEMbI aBTOMOOMJIEH U JIeTaTeIbHBIX
anmapatoB. [IpoexTupoBanue
ANEKTPOCETEN.




®opMbI TEKYLIETO

Bun . KOHTPOJIA
MonayJb (pa3ae) yueOHoM HaHMeHOBaHIfe TEM SARITTHH Cemectp Obwem, Baanbl | UHTepakTuB, 4.| (HaMMeHOBaHHe
(y4eOHOI1 padoThI) 4.
padoThI OLICHOYHOI'0
cpeacTsa)
Cp. [ToaroroBka K JEKIIMOHHBIM 3aHATHUSM. 5 302 - -
[ToBTOpEHNE TEOPETUUECKOTO
Mmarepuana. [logroroska k
MPAKTUYECKUM 3aHITUSM U
nabopaTopHBIM paboTam.
CaMocToATEIbHOE BHITIOTHEHHE
MPAKTUYECKUX 3aJaHUN U
71a00paTOPHBIX padoT.
CamMocTosATeIbHOE U3YUYEHHE
TEOPETUYECKOr0 MaTepuana mno
TEeMaTHKE Kypca.
IIp. 1 Occe 5 1 - - TemaTuka scce
Jlab. 1 Otuer no naboparopHoit padore Nel 5 2 - - KOMIUTEKT OTYETOB 110
«M3yueHne KOHCTPYKIMH TUIIOBOTO TabopaTOpPHBIM
000pyTI0BaHUS CUIIOBOM TTOHIKAIOIICH paboram
noactanuu 110/10 kBy».
Ip. 2 [IpakTuueckoe 3amxanue 1. 5 1 - - KomruiekT 3aanuii
Xapaxkrepuctuku TOC, I'DC u ADC.
JIab. 2 Otuert no nabopatopHoit padote Ne2 5 1 - - KOMIUIEKT OTYETOB IO

«OCMOTp OTKPBITOTO
pacnpeaenuTeNbHOIO yCTPOUCTBa
HOJCTAHIIUH.

mabopaToOpHBIM
pabotam




®opMbI TEKYLIETO

Bun . KOHTPOJIA
MonayJb (pa3ae) yueOHoM HaHMeHOBaHIfe TEM SARITTHH Cemectp Obwem, Baanbl | UHTepakTuB, 4.| (HaMMeHOBaHHe
(y4eOHOI1 padoThI) 4.
padoThI OLICHOYHOI'0
cpeacrsa)

Ip. 3 [IpakTuueckoe 3ananue 2. 5 2 - - KomruiekT 3a1anuit
«Pacu€t mapaMeTpoB CXeMbl 3aMEILICHHS
IBYXOOMOTOYHOTO TpaHC(HOpMAaTOpay.
[IpakTuueckoe 3ananue 3.
«PacuéTt KOMIJIEKCHOTO COITPOTUBIICHUS
BO3/1YIIIHOW JIMHUU U TOKA YTEUKH.

Jlab. 3 Otuer o naboparopHoit padore Ne3 5 1 - - KoMIIJIeKT 0T4eTOB O
«OcMOTp CHIIOBBIX TpaHC(HOPMATOPOB 1ab0paTOPHBIM
NOJCTaHIIUN. paboram

KKP KomnuiekcHast KoHTposibHas paboTta 5 1 - - KommekcHas
«ITpoexTupoBaHue paioOHHON KOHTpOJIbHAsE paboTa
AIEKTPUYECKON CETH.
KoHTpouib 5 8,65 - -

ITA Cnaua sk3ameHa 5 0,35 - - Borpocs! k sx3aMeHy

Hroro:] 324 -




5. O0pa3oBaTebHbIE TEXHOJIOTHU

Jlisi  OIEeHKM 3HAaHWM, YMEHMS M ypPOBHSI NPOPECCHOHATBHBIX KOMIICTCHIIUH,
nproOpeTaeMbIX BBIIYCKHHUKOM B IPOLECCE H3YYEHUS TUCLMIUIMHBL «DJIEKTPOIHEPreTHUECKUe
CHCTEMBI U CETU», UCIIOJIb3YIOTCSI TEXHOJIOTUU TPAJAULIUOHHOTO O0yUCHHS:

- BBOJIHAs BUJCOJICKLUS;

- nexuuu B (hopMe BEeOMHAPOB;

- BBIMIOJIHEHUE TPAKTUUYECKUX 3aJaHUH, KOTOpbIE MO3BOJSIOT NMPHOOPECTH HPAKTUYECKHE

3HAHUS ¥ HaBBIKM PELICHHS 3a/aud U pabOThl C HOPMAaTHUBHOH, METOAWYECKOH, HAyYHO-

TEXHUYECKOW U CIIPABOYHOM JINTEPATYPOIl;

- BBIMIOJIHEHUE J1A0OPAaTOPHBIX palboT, KOTOpBIE MO3BOJSAIOT HPUOOPECTH MPAKTUYECKHE

3HAaHUS U HABBIKU OOBEKTHO-OPUEHTHPOBAHHOI'O MPOTrPAMMHUPOBAHUS B 3JIEKTPOIHEPreTHKE

u paboTBl C HOPMATHUBHOM, METOJMYECKOM, HAyYHO-TEXHUYECKOW U CIPABOYHOU

JIUTEPATYPOIL;

- IPOBEJICHUE PA3IMYHBIX (OPM CaMOCTOSATENBHON pabOThl, KOTOPask BKJIIOYAET MOJITOTOBKY

K JIEKIIUOHHBIM, IPAKTUYECKUM U JJAOOPATOPHBIM 3aHATHSIM.

6. MeTonuyeckne yKa3aHusi 0 OCBOECHUIO TUCIHILTHHBI

6.1. OOyvarommMcs HEOOXOAMMO O3HAKOMHTBHCS: C COAEpIKaHWEM pabodell ImporpaMMEI
mucnuiuinHbl (nanee — PIIJ]), ¢ mensMu u 3agavamMu JUCHMIUIMHBL, €€ CBSI3SIMH C JIPYTHMHU
JUCHUTUTMHAME  00pa30BaTeNbHONW IMPOrpaMMbl, METOAMYECKMMH pa3pabOoTKaMyd 10 JaHHOU
JUCIIATUTHHE.

6.2. MGTOZII/I‘IGCKI/IC YKa3aHus 110 IMOATOTOBKE K JICKIIMOHHBIM 3aHATUAM.

B xome nekmuii paccMaTpuBarOTCS OCHOBHBIC TIOHSATHSL TEM, CBSI3aHHbIE C HUMH
TEOPETHUECKHUE U MPAKTUUECKHUE MPOOJIEMBI, JAIOTCS PEKOMEHIAIMH JJII CAMOCTOSATEILHON PabOTHhI
U TIOATOTOBKE K MPAKTUYCCKHM 3aHATUSAM. [lo3ToMy W3ydeHHE IUCHUIUIMHBI TpeOyeT
CHCTEMAaTHYECKOTO M TIOCJIEIOBATEIBHOTO HAKOIUICHUS 3HAHHA, CJEJOBATENBHO, IPOITYCKH
OTJENBHBIX TEM HE MO3BOJIIOT INIyOOKO OCBOMTH INpeamer. OOydarouuMmcs HEoO0XO0AUMO: Mepes
KOKIOW JIEKIMEeH IpocMaTpuBarh pabodylo MporpaMmy JUCIHUIUIMHBI, €€ OCHOBHBIE BOINPOCHI,
PEKOMEH/IYEeMYI0 JIUTEpaTypy, 4YTO TO3BOJIMT COKOHOMHUTH BpeMs Ha OCBOEGHHE TEMbl Ha
ayIUTOPHOM 3aHATHH, TIEpel OYEepeIHON JIeKIHeW HEOO0XOIUMO MPOCMOTPETH/TIOBTOPUTD
MaTepuainbl mpeabaymed jekuuu. Ilpu 3aTpyAHEHUsSX B BOCHPUSATHM MaTepuaia CleayeT
06paTI/ITBCﬂ K OCHOBHBIM JIUTCPATYPHBIM UCTOYHUKAM.

6.3. Meronnyeckue yka3zaHHs IO MOJTOTOBKE K MPAKTUYECKUM 3aHSATHSIM.

B xone mpakTudeckux 3aHATUN YIIyOJsIOTCS M 3aKpeIUIsioTCS 3HaHUS O0ydarouuxcs Io
psily PaCCMOTPEHHBIX Ha JIEKIHUAX BOIPOCOB, 3HAHUN 110 COBPEMEHHBIM METOJIaM IMPOEKTHPOBAHHUS
CHUCTEM 3J'ICKTpOCH36)K€HI/I${; Mo METOoJJaM PCIICHUA ONITUMU3AIIMOHHBIX 3aJ1a4 B 3J'I€KTpOCH216)KeHI/II/I
U BOIPOCAM ONTHUMM3ALUU CTPYKTYPBl M PEKUMOB DJIEKTPUUYECKHX CETeH MpeanpusTHH; yMEHHs
IMPONU3BOJUTH BI)I60p YKOHOMHUYECKH 000CHOBAHHBIX CXEM U PEKUMOB CUCTEM 3J'IeKTpOCHa6)KeHI/I${.
Ha mpakthyeckux 3aHATUSAX  Pa3BUBAIOTCA  CIIOCOOHOCTH  MCIIOJIb30BaTh  COBPEMEHHBIE
MH(OPMALIMOHHBIE TEXHOJIOTUH, YIPaBIATh HH(OpManuMed ¢ TPUMEHEHUEM MPUKIATHBIX
IporpaMM; HCIOJIb30BAaTh CETEBblE€ KOMIIBIOTEPHBIE TEXHOJIOTUH, 0a3bl JAHHBIX W MaKeThl
MPUKIATHBIX MPOAYKTOB. [Ipy MOArOTOBKE K MPaKTUYECKUM 3aHATHUSIM KaKIbIH OOy4arouiuiics
JIOJKEH:

— U3YYUTh PEKOMEHIOBAHHYIO JTUTEPATYPY;

— U3Y4YUTh MaTepHabl JICKLINH;

— MOATOTOBUTH OTBETHI HA BCE BOIIPOCEHI I10 I/I3y’~IaeM0ﬁ TEME.

B nporecce NOArOTOBKM K MPAKTUYECKUM 3aHATUSAM 00Y4aroIHecss MOTYT BOCIIOIb30BAThCS
KOHCYJIbTallUAMU NIPCIIOJaBaTCIIA.

6.4. Meronnyeckue yka3aHHs MIPU MOATOTOBKE K JJAOOPATOPHBIM 3aHSATHSIM.

B xonme mpomeaeHuss mabopaTOpPHBIX 3aHATHA MPOUCXOIUT YIIyOJeHHe OO0ydYaroIUMHUCS
MNOHUMAaHHA HNPOUCCCOB, NPOUCXOAANMNUX B IJICKTPHUYCCKUX HCIAX IMOCTOSAHHOIO W IECPCMCHHOIO
TOKOB; TIPUOOPETAIOTCS YMEHUSI M HABBIKK (DU3MYECKOTO HMCCICIOBAHUS DICKTPUYCCKHUX IICTeH B



YCTAaHOBHBIIIEMCS PEXHME; oOydaromuecss NpuoOpeTaroT HaBBIKM JTUArHOCTUKHA W OTHICKAHUS
HEUCTIPABHOCTH B 3JICKTPHUECKUX IIETISAX, a TaKkKe Mpu 00paboTKe IKCIIEPUMEHTAIBHBIX JTaHHBIX.
[Tpu moAroTOBKE K J1a00OPaTOPHBIM 3aHATHIM KaXKIbIi 00YYaIONIHIACS JOJDKCH:

— U3YYUTh TCOPCTUUECKUE MATEPUAITBI TIO KOHCTIEKTaM JICKIIHIA,

— 3aKPEIUTh aJITOPUTM PEIICHHS 33]1a4 ONPEICIICHHBIM METOJIOM;

— BBIMOJTHATH WHIUBUAYAIBHOE JOMAIITHEE 33a/[aHUE, COTJIACHO METOINYECKOMY TTOCOOHIO TIO
nabopaTopHBIM paboTaM yueOHOTO Kypca.

6.5. CamocrosTenbHas paboTa BKIIOYAET B c€Os BHINOJIHEHUE PA3JIIMYHOTO POAA 3aJaHUN H
CaMOCTOSITENIbHOC M3YYCHHE TEOPETHUYECKOI0 MaTepuaia 1Mo y4eOHHKaM M y4eOHBIM MOCOOHSIM C
MOJTOTOBKOM K MPAaKTHUYECKUM 3aHIATHSIM. KOHTPOIb CaMOCTOSTEIEHON pabOThl 00YJIArOIIUXCS HAT
POTPaMMOI Kypca OCYIIECTBIISIETCSI B XOJ€ NMPAaKTUYCCKHX 3aHATHH (YCTHBIH OIPOC, pelIeHue
3a/1a4, MyOJUYHOE BBICTYIUICHUE C IOKJIAIOM 110 BEIOPAHHOW TeMe, TECTHPOBAHHUE).



7. OneHOYHbBIE CPeACTBA

7.1. I1aciopT OLEHOYHBIX CPEICTB

Cemectp Koa koHTpOIMpYyeMOi KOMIIETeH U HanmeHoBanue
(UJI1M ee 4acTH) OLIEHOYHOI'0 CPeJACTBA
5 [1K-5.3 Bompocsr k a3x3ameny Ne 1-60
[IpakTrnueckue 3aganus Ne 1-3
JlaboparopHubie paboThr Ne 1-3

Occe
KomrekcHast KOHTpoJibHast paboTa

7.2. TunoBbIe 3aJaHUS] U UHbIE MATEPUAJIbI, HEOOXOIMMBIE LIS TEKYIIEro KOHTPOJIsA
7.2.1 Tema 3cce

Hamucarts scce Ha Temy «Most aiekTposnepreTudeckas cucremay. Codbepure u 00001muTe B
dopme scce nHpopMaIHIO 00 OCHOBHBIX MOTPEOUTEIISAX ICKTPOIHEPruK Baiero pernona, a Takxe
00 SJICKTPOCTAHUUAX, IMOACTAHIHAX WU JIMHUAX DJICKTPONCPEaAaYn.

MeTtoauyeckue peKoMeHIAIUH

Dcce — ITO KpaTKoe COYMHEHHE [0 YaCTHOMY BOINPOCY, HAIMCAHHOE B IPOW3BOJIBHOM
dbopwme.

Kak mpaBuiio, acce umeer GopMy pacckasza, HO MOXET, 10 Baiiemy »elnaHuio, COAepKaTh
Ta0JIMIBI, TPAPUKU U WLTIOCTPAIK. BaxkHO, 9TOOBI B €r0 CTPYKType ObLTa BHYTPSHHSIS JIOTHKA, TO
€CTh COOTBETCTBHE HA3BAHHIO M B3aUMOCBSI3b MIOCIIEAYIOIET0 MaTepHralia ¢ MpeIblTyIuM.

B cBoeii pabore Bbl TOJDKHBI yISIUTh BHUMAHHE OCOOCHHOCTSIM PETHOHA, BIUSIOIIAM Ha
AIIEKTPOIHEPTETUYECKYIO CHUCTEMY: HaJM4YMI0 BOJIHBIX M TOIUIMBHBIX PECypCOB, CTPYKTYype
HapOJHOTO XO3SMCTBA U T.II.

O6beM rcce — oT 2 10 5 cTpaHuIl.

YHUKanbHOCTh J0kHa ObiTh He MeHee 70 %.
JIOIyCTUMOTrO, paboTa Oy1eT BO3BpallleHa.

Ecim 1morarmara okaxkercs OOJIbIIE

TunoBoi npumep 3cce

Most a1eKTpOIHEpreTHUECKas CUCTEMA
S xuBy Ha ocBeunieHHON cTopoHe JIyHbl, B 300 KM OT rpaHMIlbl C TEMHOHl cTOpoHOH. B
HallleM TOpOJA€ MMEEeTCsl pa3BHUTas IPOMBIIUIEHHOCTh U OOJbIIOE TEIUIMYHOE XO3SHUCTBO.
OCHOBHBIMHU IOTPEOUTEISIMH JIEKTPOIHEPTUHN HA OCBEILIEHHON CTOPOHE SIBJISIOTCS:

1. 3aBoJ1 IO TPOU3BOJICTBY KMCIIOPOAA U3 JIYHHOT'O TPYHTA;
2. ®albpuKa CHHTETUYECKUX YTIIEBOI0POIOB;

3. Meramtyprudeckuii KOMOUHAT;

4. 3aBo/J1 IO TPOU3BOJICTBY MOJUMEPOB.

Ha TtemHOIl cTOpoHE HaXOAUTCS aTOMHas 3JIEKTpocTaHUUs MOIHOCTHIO 1 I'BT u JlyHHbII
YHUBEPCUTET C YU4EOHBIMH KOPIyCaMH U JTA0OpaTOPHUSIMHU. YHUBEPCUTET MOTPEOIISIET CyMMapHYIO
MomHocTh 0T 300 1o 500 MBT, ocTanbHast 3IE€KTPOIHEPTHUs MTEPEAACTCS Ha CBETIIYIO CTOPOHY.

Ha cBetnioli cTopoHEe OCHOBHBIM HMCTOYHHMKOM 3Heprum siBisiercs Comnue. MmeroTcs nBe
anektpocranuun — CeBepHas u HOxnas. CeBepHas, MomHocThio 2 ['BT, wucnons3yer
HEIMOCPEICTBEHHOE TMpeoOpa3oBaHue W3IYyYeHUS B OJICKTPUUYECTBO C IOMOIIBIO COJHEUHBIX
Oarapeit. IOkHast SJEKTPOCTAHIMS KOHIIGHTPUPYET COJNHEYHYIO DJHEPrui0 ¢ TOMOIIBIO
napaboIMYECKUX OTpakaTelied M HCIONB3YeT JUIsl MOMYYEHHUs] MEePerpeToro mapa, Bpallaroiero
TypOuny. Ee mommocts 1,5 I'BT. JlomOMHUTENIBPHBIME HCTOYHUKAMH 3JICKTPOIHEPTHU SIBIISFOTCS



MOOWJIbHBIE Ta30TYpOUHHBIE 3JIEKTPOCTAHIMHU, Pa0OTAIONIME HAa CHHTETHYECKHX YTJIEBOIOPOAAX.
Nx cymmapHas MomHocTh cocTtasisger 800 MBT.

CoOcTBeHHass TeHepanus cBeTiiol cTopoHbl JIyHbel cocraBmsier 4300 MBt, ¢ TemHoi#
ctopoHsl Mbl moinydaeM or ADC or 500 mo 700 MBt. Takum o6pa3oMm, B Moei
3JIEKTPOIHEPTETHIECKON CHCTEME MOTPEOIIIETCSI MOITHOCTH OT 4,8 10 5 'BT.

[TorpeOHOCTH MPEANIPUATHI B 3JICKTPOIHEPTHH IPUBEICHBI B TabmuIe 1.

Ta6ymmmna 1 - [lorpeGHOCTH IPEANPHUATHI B DJIICKTPOIHEPTUH

[Ipennpusitue ITorpebHoCTH, MBT
3aBoj1 IO MPOU3BOJICTBY KUCIOPOJia U3 JIYHHOTO 1200
rpyHTa
PabpuKa CHHTETUYECKUX YTIEBOAOPOIOB 800
Merauryprudeckuii KoMOMHAT 500
3aBoJ1 10 IPOU3BOJICTBY MTOJIUMEPOB 500
TennnuHoe X0351UCTBO 1800

Jlnst  pacripeniesieHusi AJIEKTPOIHEPTHH TOCTPOSHBI S5 MOJCTAHLWH, OOCITY>KUBAIOIINX
BBIIIICYKA3aHHbIE TPOU3BOJICTBEHHBIC NPEANPUITHS W TEIUIMYHOE XO03sAicTBO. Tak Kak Bce
noTpeOUTeNn, BBHUAY YAAJNEHUS OT 3€MHBIX PEMOHTHBIX 0a3, OTHOCATCA K 1 KaTeropuu, Bce
NOJICTAaHIIMM O0OpYyIOBaHbl TpeMsl TpaHC(HOpMATOpaMHU, OXJIAKIAEMBIMU IOJYIPOBOJIHUKOBBIMU
sneMeHTamu I[lenbThe. VX HamnpsbkeHue Ha BbICOKOM cTtopoHe 220 kB, a Ha Huskoi 10 kB.

Bce nuHum osnexkrtpomepenaun — aTrMoc@epHble JABYXIENHbIE (3TO JIYHHBIM aHajior
BO3YIIHBIX) U UMEIOT HOMHHalbHOE Hampsbkenue 220 kB, Bemonnensl mpoogoM 3T (3omoto-
TUTaHOBBIM) cedenreM oT 300 10 500 mMm>,

Ha Jlyne umeertcst pa3BUTasi CETh KEJIE3HBIX JOPOT, 0 KOTOPOU MEPEeBO3ST MAcCCaKUPOB U
rpy3bl nekTponoesaa. OCOOEHHOCTh JIYHHOTO 3JIEKTPOTPAHCIIOPTA — UCIIOJIb30BaHNE HOHUCTOPOB,
MOCKOJIBKY COOCTBEHHOW TI'€HEpalliu 4acTO OKa3bIBAETCS HEJOCTATOYHO M BO3HMKAET OMACHOCTb
OCTaHOBKM B IyTH. Kpome nsieKTpomnoe3ioB, MMeEeTcss HEKOTOPO€ KOJIMYECTBO JIYHOXO/IOB —
AKKYMYJIATOPHBIX UM paObOTAIONINX HA CHHTETUYECKUX YIIEBOJOPOIAX.

B nepcnekTuBe miaHupyercs yBeIHMUUTh COOCTBEHHYIO TeHepaluio JIyHbl 3a cueT BBeIeHUs
B 3KCIUTyaTallUIO0 CTPOSIIEHCs 3JEKTPOCTaHIIMHM Ha 6a3e TepMO3JIeKTporeHepaTopoB. PaboThs o ee
COOPYXEHHIO BEAYTCS HA TPAHUIIE, OCBEIICHHON U TEMHOM CTOPOH.

Kpartkoe onucanue u perjiaMeHT BbINOJTHEHUS

3ajaHue BBINOJHAETCS NUCBMEHHO BO BpEMsI NPAKTUYECKOTrO 3aHsATUsA. OlleHMBaeTcs
MPaBUJILHOCTh BBIMOJHEHUS 3aJaHUsl W KOJMYECTBO JIOMYIICHHBIX TP BBIMOTHEHUU 3aJaHUs
OLINOOK.

Kpurtepun onenku:

- OTMETKA «3a4TEHO0» BBICTABISETCS 00y4JaromeMycsl, €ClId 3aJaHie BHIMOJTHEHO MPaBUIHHO
WJIU BBITIOJTHEHO C HE3HAYUTEIIbHBIMU OIIHOKAMU;

- OTMETKA «HE 3aYTEHO» BBICTABISAETCS 00yUaIoIeMyCsl, €CIIU 3a/laHie HE BBIMOJTHEHO W/WIN
JIOTYIIEHBI TPYObIe OMNOKH.

7.2.2. IlpakTHyecKue 3aJaHUA

IIpakTHyeckoe 3aganue 1

Haiitn, cuctremarusupoBaTb W TMpeACTaBUTh B BHAe Ta0nul UHGOPMALUIO O
XapaKTEPUCTHKAX JIFOOBIX POCCUICKMX MU 3apyOeKHBIX 3JIEKTPOCTAHIUM TPEX TUIOB: TEIIOBBIX,

TUAPABINYCCKUX U aTOMHBIX.

MeToanuyeckne peKOMeH AU




Haiinure B cipaBounnkax wiu MHTEpHEeTEe MHGOpMAINO 00 OCHOBHBIX XapaKTEPUCTUKAX
TOC, I'DC u ADC, ykazanubix B Tabnunax 1-3. 3amonnurte O6maHKM 3agaHus 1o obpasuam. Ilpu
JKEJIaHUW MOJKeTe B IPUMEYaHUU YKa3aTh JOMOJIHUTENbHYI0 HH(OpPMAILMIO, HalpUMep, BHI
toruiBa TOC unu ocobeHHOCTH PabOTHI SAIEPHOTO PEaKTOpa.

TunoBoii npuMep BbINOJIHeHUs 3aaHus 1

Tabmuna 1 — Xapakrepuctuku TOC

Ne ni/m Hazpanue I'ox Havana KomnuuectBo MaxkcumabHas CymmapHas
(MecTomoNIOXKeHNe) | SKCIUTyaTalld | TypOoarperaTtoB | MOIIHOCTH OMHOTO | MOIIHOCTH TOC
Typboarperara
1 Koctpomckas [POC | 1969 9 1,2 I'Bt 3,6 'Bt
Cwmonenckas ['POC 1978 3 210 MBt 630 MBT

Tabmuua 2 — Xapakrepuctuku ['9C

Ne /m HasBanue l'onp nauana KonuuectBo MakcumainbHas CymmMmapnas
(MecTomoNoXeHre) | AKCIUTyaTallid | THIPOArperatoB | MOIIMHOCTH OXHOTO | MOMIHOCTH [ OC
rUpoarperara
1 Kurynesckas Ha 1957 20 115 MBt 2456 MBT
Bonre
2 [IupokoBckas HA 1947 2 14 MBt 28 MBT
Ypaie

Tabnuna 3 — Xapaxrepuctuku ADC

Ne n/mt HasBanue I'on Hauana KomuuecTBo Tun peakTopoB U CymmapHas
(MecTomoNOXeHNe) | IKCIUTyaTaluu peaxkTopoB MOIITHOCTb MOIIHOCTb
ADC
1 banakoBckas 1985 4 BBP 1000 MBT 4 I'Br
2 ®ykycuma-1 1971 6 BWR 439 -1067 4,7TBr
MBt

Kpartkoe onucanue u perjiaMeHT BbINOJTHEHUS

3ajaHue BBINOJHAETCS NUCBMEHHO BO BpEMsI NPAKTUYECKOTrO 3aHATUsA. OlleHMBaeTcs
MPaBUIBLHOCTh BBIMIOJHEHUS 3a/JaHUsl W KOJIMYECTBO JIOMYIICHHBIX TPH BBIMOTHEHUU 3aJaHUs
OLIMOOK.

Kpurtepun onenku:

- OTMETKA «3a4TEHO0» BBICTABJSIETCS 00ydJaromeMycsl, €ClIi 3aJaHUE BBIMOJIHEHO MPaBHUIBLHO
WJIU BBITIOJTHEHO C HE3HAYUTEIIbHBIMU OIIMOKAMU;

- OTMETKA «HE 3aYTEHO» BBICTABISETCS 00yUaIOIEMYCsl, €CIIH 3a/IaHHe HE BBIOJHEHO W/HIN
JIOTYIIEHbI TPYObIe OMNOKH.

IIpakTHyeckoe 3a1aHue 2

Paccunrtate mapaMmeTpsl cXembl 3aMEIIeHUsT IBYXOOMOTOYHOTO TpaHc(opmaTopa ¥ MOTepH
MOUIHOCTH.

RTp X Tp kTp

Pucynoxk 1 - '-o0pa3Has cxema 3aMeneHust JByX0OMOTOYHOT'0 TpaHChopmaropa




TunoBoi npuMep BHINOJHEHUS 321aHUS 2

Ta6muma 1 - McxogHble naHHbIC 1715 pacyera

IlepBas Homunanenas | HomunaneHOe Toxk Hampsokenne | MomsocTh MoruHocTh
OykBa MOIIHOCTh HaIpsDKEHHE XOJIOCTOTO | KOPOTKOT'O X0JIOCTOTO KOPOTKOTO
(hamumumn Ston, KBA o6MOTOK, KB xoja, 3aMBIKaHUS, xoja, 3aMBIKaHHUS,
BH HH Iix, % U, % APy, KBT APy, kBt
UBH UHH
bl 100 10 0,4 2,6 4,5 0,36 1,97
I. AKTHUBHOE CONPOTHUBJICHUE
APy - U2 -1073 1,97 -102
R, = —— = 103 =19,7 Om.
P S2.. 1002
2. WHAayKTUBHOE CONPOTHUBIICHUE
U Uz 4,5 102
Xip = — . B 103 =— . —.10%3 = 450m.
100%  Swowm 100% 100
3. TlonHoe compoTuBiIEHUE
Zrp = Rep + X7y = 19,7+ j45 Om.
4. KoaddunueHnt tpanchopmamuu
kip = Ugu/Uyy = 10/0,4 = 25.
5. ITlorepu peakTUBHON MOIIHOCTH B PEKUME XOJIOCTOIO X012
— Do Swow _ 26 =
A Qy = 00% 1000 100 = 2,6 kBap.
[Torepu akTUBHOU MOIIHOCTH AaHbl B 3aganuu: A P, = 0,36 kBT.
6. IloTtepu mosHON MOIIHOCTU B PEKUME XOJIOCTOTO X0/1a COCTABAT
AS =APxx +jAOxx = 0,36 +j2,6 kBA.
Tabnuna 2 - Pe3ynabTaThl pacyeToB
ITapameTp 3HaueHue
ITonHoe conpoTuBIIEHHE 19,7 +j45 Om

[ToTepu MOILITHOCTH B PEKUME XOJIOCTOTO X0/ 0,36 +,2,6 kBA

Koadduuunent tpanchopmanuu 25

KpaTkoe onucanue u perjiaMeHT BbINOJHEHHSA

3ajaHue BBINOJHAETCS NUCBMEHHO BO BpEMsI NPAKTUYECKOTro 3aHsATusA. OlleHHBaeTcs
MPaBUJILHOCTh BBITIOJHEHUS 3a/JaHUS W KOJIMYECTBO JIOMYIICHHBIX TPH BBIMOTHEHUU 3aJaHUs
OLINOOK.

Kpurepum ouenku:

- OTMETKA «3a4TEHO» BBICTABISETCS 00ydJaromeMycsl, €ClId 3aJaHHE BBIMOJIHEHO MPaBIIILHO
WJIU BBITIOJTHEHO C HE3HAYUTEIIbHBIMU OIIHOKAMU;

- OTMETKA «HE 3aYTEHOY» BBICTABISETCS 00yUaIOIEMYCsl, €CIIH 3a/IaHre HE BBIOJHEHO /N
JIOTYIIEHBI TPYObIe OMNOKH.

IIpakTuyeckoe 3axanue 3

PaccuuraTh KOMIIIIEKCHOE COIIPOTHUBJICHUEC BOS,HYHIHOﬁ JIMHUHW U TOK YTCUKHU.



Z=R+jX
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Pucynox 1 - [T-obpa3znas cxema 3amenienus JIOII

TunoBoii npuMep BHINOJIHEHHSA 3aJaHus 3

Hcxonuble naHHble 1S pacyeTa:

1. Yucno ¢a3z 3, pa3MmelieHue Mo CTOPOHAM PAaBHOCTOPOHHETO TPEYroJibHUKAa Ha
paccrosiHuu 1 m.

2. Hanpsixenue 10 xB.

3. ITpoBog AC 50/8.

4, Jnunaa muann 20 k.

Bbruncnum akTHBHOE TOTOHHOE COMPOTHBIICHHUS JIMHUU. 3HA4YE€HUE p IMpuMeM paBHbIM 30
OmMM%/KM.
Torna
R, = p/F =30/50 = 0,6 (OM-MM?)/kM.

OKBUBAJIEHTHBIN pajlyC CTaJCaIFlOMHUHEBOTO MTPOBOA ¢ yueToM 15 % momnpaBKu Ha CKPYTKY

r =115 /u =115 /ﬂ = 4,94 M.
T T

MaxkcuManbHyIO TeMIepaTypy B Haliel MecTHocTy nipumeM paBHoit 40 °C. Tak kak mpu 3ToM
AKTUBHOE COMPOTHBIIEHUE YBEIWYMBACTCS, UMEHHO O5TO 3HAa4eHHEe MU OyJIeM HCIIONb30BaTh B
pacuerax.

Jns craneamoMuHeBbIx poBoaos o = 0,00403. BHecem nomnpaBKy Ha HarpeB, NOJYyYUM

R*® = 0,6'|1 + 0,00403(40 — 20)| = 0,64836 (Om-MM?)/KM.
Jnst BO3ayIHOM TMHUM AMHOM 20 KM MOJy4yuM
R,y = R*® .20 =12,96 Om.
C ydeToM cpenHero paccTosiHus MexAy mpoBojaMu D = 1 M U pacCUMTaHHOTO paHee

9KBUBAJICHTHOI'O paanyca r ONIpCACIMM ITIOTOHHOC HHAYKTUBHOC COITPOTHBIICHUC!

1000

—+ 0,016 = 0,3481 Om/km.
4,94

X, = 0,144 lg

s Beent JIDII nmomyunm
Xon = X+ 20 = 6,962 Om.

CormocTaBuM 3HAYCHUS peaKTHBHOfI 1 aKTUBHOM COCTABJIAIIOIIHUX COMTPOTUBIICHUS:



X 0,3481
—2=—__=0,537 = 53,7 %.
R, 0,64836

TaK KakK 063 COHpOTI/IBJ'IeHI/HI COI/I3MepI/IMBI, B CXEMC€ 3aMCUICHUA JOJI’KHBI TAKXKE yT-II/ITBIBaTBCH
o0a.

I[J'IH TeX e 3HaueHu D u r paccuuTacM IOroHHYI0 IPpOBOAUMOCTD:

h = 7,58:1076
0 = 151000
1827/ 4,04

Jst JIDIT nomyunm b, = 3,287 - 20 - 10°6=65,73 - 10°Cwm.

=3,287 - 10°° Cm/km.

ITpu 3TOM 3apsHBIE TOKU COCTABST
. 10*-3,287-107°
‘ V3

= 0,019 A.

Hns Beeit JIDI
Icjon = 1. -20=0,019-20=0,38 A

Tabmuna 1 - Pe3ynbraTsl pacueToB

[Tapamerp 3HaueHue
[Tonnoe conporusnenue JIDI1 12,96 + 6,962 Om
3apsiiHasi MPOBOAUMOCTD 0+;65,73 - 10°Cm
3apsaaHbIN TOK 0,38 A

Kpartkoe onucanue u perjiaMeHT BbINOJTHEHUS

3ajaHue BBINOJHAETCS NUCBMEHHO BO BpEMsI NPAKTUYECKOTO 3aHATUsA. OlleHMBaeTcs
MPaBUJIBLHOCTh BBIMIOJHEHUS 3a/JaHUsl W KOJIMYECTBO JIOMYIICHHBIX TP BBIMOTHEHUU 3aJaHUs
OLINOOK.

Kpurtepun onenku:

- OTMETKA «3a4TEHO0» BBICTABJISETCS 00YyJaroIIeMycsi, €ClIM 3aJaHie BHITIOJHEHO MPaBUIHLHO
WJIU BBITIOJTHEHO C HE3HAYUTEIIbHBIMU OIIMOKAMU;

- OTMETKa «HE 3aYTEHO» BBICTABISETCS O0yUaIOUIEMYyCs, €CIIH 3a/IaHre HE BBIOJIHEHO H/HIN
JOTYIIEHBI TPYObIe OIMOKH.

7.2.3. KoMILIEKT 0T4eTOB 110 J1a00paTOpPHbLIM padoTam

JlabopaTopuasi padora Nel «/3yueHrne KOHCTPYKIIMH THUIIOBOTO OOOPYIOBaHUS CHIOBOU
noHrkatomeit moacranuuu 110/10 kBy.
dopma oTuyeTa 1o JadoparopHoii padore Nel
OT4eT oKEeH CoAepKaTh:
. THUTYIBHBIN JIUCT.
Lenp 1 3a1a4n pabOTHI.
[Tops10K BHIMOTHEHUS PAOOTHI.
Pe3ynbratsl paboThI.
BuiBoIbL.

JlaGoparopuass padora Ne2 «OcMOTp OTKPBITOIO PACOPEACIUTENIHHOTO YCTPOMCTBA
IIOACTaHIIUN».
®dopMma oT4yeTa 1o J1adbopaTopHoii padore Ne2



OTuer J0JKEH ColIepKaTh:

. TUTYNBHBIN JTUCT.

Lenp u 3a1aun pabOTHI.
[Topsi1oK BHIMOTHEHUS PAOOTHI.
Pesynbratsl paboThl.

BbIBOIBL.

JlaGopaTopnas padora Ne3 «OcMOTp CHIIOBBIX TpaHC(HOPMATOPOB MOACTAHIIUI.
®opMma oT4eTa 1o J1adopaTopHoii padore
OTuer HOKEH COJepKaTh:

. THUTYIBHBIN JIUCT.

o Lenp u 3a1a4m pabOTHI.

. [Topsok BIMOTHEHUS PAOOTHI.
. Pe3ynbratel paboThI.

° BriBobI.

KpaTKOG OIMMCAHHUE U PErJIAaMEHT BBINNOJHCHUSA
Pabora BEITTOIHSAETCS MHCHMEHHO. OIIGHI/IBaeTCH IMPAaBUJIBHOCTH BBIITOJHCHUA pa60TI)I n
KOJIMYCCTBO AOITYHICHHBIX OIINOOK IIPpH BBIITOJIHCHHUHN pa6OTBI.

Kpurepun oneHku:

- OTMETKa <«3a4TeHO» BBICTABIACTCS OOydJaromeMycsi, eciu JiabopaTropHas pabora
BBITNIOJTHEHA MTPaBUJIBHO WM BBIMOJHEHA C HE3HAYUTEIbHBIMH OIINOKAMU;

- OTMETKA «HE 3a4TEHO)» BBICTABJISCTCS 00yJarOImEeMYycsl, €CJIM padOThI HE BBITIOJTHEHA W/WITH
JOTIYIIEHBI TPyObIe OMIMOKHU MO X0y BBIITOJIHEHUS PaOOTHI.

7.2.4. KoMIuiekcHasi KOHTPOJIbLHasi padoTa

Komnexcnass koHTposibHasi padora: «lIpoekTMpoBaHne paloOHHOH JJICKTPHYECKOH
ceTn».

BelnonHseTcs COracHO METOAMYECKMM PEKOMEHIALMAM I10 BBIIOIHEHUIO KOMILJIEKCHOU
koHTposnbHON pabdoTsl (KKP) mo aucuumnune (yueOHOMY Kypcy) «DJIEKTpO3HEpPreTHYECKue
CUCTEMBI U CETH.

3aganue Ha KKP

Tema KKP «IIpoekTupoBaHue paiioHHOHN 3JEKTPUUYECKON CEeTU» SIBIIAETCS OOIEeH, HO KaXIbIi
CTYJEHT BBINOJIHSAET pabOTy B COOTBETCTBUU C MHJMBUIYaJbHBIMU UCXOAHBIMU JIaHHBIMH. B xo1e
BoinosiHeHnst KKP Tpebyercst BbIOpaTh MapKy U ceueHHe MPOBOJIa ISl KaXKA0T0 y4acTKa.

PopMynHpoBKa 3a1aHUs

OT ABYX JIE€KTPOCTAHIMI HEOTPAHUUEHHOW MOIIIHOCTH M HaNpshkeHUst A ¥ B 1o Bo3ayIIHbIM
JUHUSAM 3JIEKTpOIIepeiaull 3aluTaHbl YeTbipe notpebutens 1, 2, 3, 4 B COOTBETCTBUU CO CXEMOM,
NpUBEJCHHOM Ha pucyHke 1. TpeOyeTcs BBIOpaTh MapKy M ceueHHe MPOBO/IA IS KaXKJIOTO y4acTKa.
Jns yero HEOOXOAMMO TMPOBECTH pacyeT NPEABAPUTEIBLHOTO PpACHpPEENICHNUs MOIIHOCTH.
Ocy1miecTBUTh BBIOOP HOMUHAJIBHOTO HAIpPsDKEHUS dieKTpudeckoi cetu. [IpomsBectu BeIOOp
CEUYEHUU MPOBOJOB MO IKOHOMUYECKOW TUIOTHOCTH TOKA M IMPOBEPUTH BHIOPAHHBIE CEUEHUS IO
YCJIOBHSIM KOPOHBI U JIOIyCTUMOM TOKOBOM Harpyske.




L

Pucynok 1 — PacueTHas cxema 371eKTpUUECKON CETH

Kpartkoe onucanue u perjiaMeHT BbINOJTHEHHUS

Temarnka KKP nmeer BUJI KOMIUIEKCHOM 3a/1a4d, BKJIKOYAIOIIEH pacyeT MpPEeABAPUTEIIBHOTO
pacupeneneHrs MOIIHOCTH, ONPEIEICHUE HOMHUHAIBHOIO HAIPSKEHUS 3JIEKTPUUYECKON CeTH,
BbIOOp CEUYEHM IMPOBOJOB M IPOBEPKA MX IO YCIOBUSAM KOPOHBI U IO JOIYCTUMOW TOKOBOM
Harpy3ke. HeoOXoIMMoO BBHIMOJHUTH KOMIUIEKCHYIO KOHTPOJBHYIO pPabOTy IO OJHOMY W3
IPEUIOKEHHBIX BApHAHTOB. BRIOOp BapmaHTa OCYIIECTBISIETCS COTIIACHO MEPBBIX OYKB (haMMIInu U
UMEHH CTyACHTAa. 3ajlanue opopMIISIeTCS B COOTBETCTBHH C YCTaHOBIEHHOU (popmoi. TUTynbHbII
aucT odopmisieTcss B COOTBETCTBUU ¢ ycTraHoBieHHOW (opmoii. KKP odopmisiercs B Buze
PYKOIIHMCH B TIYaTHOM BHJIE C HCTIOIb30BaHHEM KoMITbloTepa B pegakTope Word (.docx).

Kputepun onenkmn:

- MaKCHMMAaJbHOE KOJIMYECTBO OaUIOB BBICTABISACTCS O0YyYaromeMycs, eclii 00yJaroniuics
BbINosIHWI Bee pasaensl KKP npaBuibHO 1 6€3 omuook;

- KOJNMYECTBO OaJUIOB CHIDKAETCS MCXOJS M3 KOJMYECTBA OMHMOOK M HETOYHOCTEH B
pacuérax.

7.2.5. TunoBbIe TeCTOBLIE 3aJaHUS

1. O uem rnacut 3aKOH COXpaHEHUS SHEPIUU?

o DHeprus He Ucue3aeT U He MOSBISAETCS, OHa MEPEXOANUT U3 OAHON (GOPMBI B IPYTYIO
o KonnuecTBo sHEprun B npupo/ie NOCTOSTHHO YBEIINYUBAETCS

o KomnnuecTBo sHepruu B npupojie HOCTOSIHHO YMEHbIIAETCs

o KonnyecTBo TemoBoii 3HEPTruM B cUCTEME TpU aOCOIIOTHOM HYJI€ PaBHO €IUHHIIE

OOwenpuHATON B HayKe €AMHUICH N3MEPEHUs SJHEPTUH SIBIISCTCS
Bosbt
Awmniep
Barr
JIxoynb

0000 W

B cocras EDC He Bxoaut o0beAMHEHHAS YHEPrOCUCTEMA
Hanpaero BocToka
Ora

CeBepo-3anana

0O 0 0 W



O

Lentpa

VYnpasnsieMas peakuus AeJIeHUs1 aTOMHBIX sjiep Ha ADC npouCcXOoIuT
B SIJIEPHBIX peaKkTopax
B SJICPHBIX OTX0/aX
B capkodarax
B M30TOIAaX ypaHa

0000 &

C noBbIlIEHHEM TEMIIEPATYPhI Tapa MOLTHOCTh MAapPOBOM TYpPOUHBI
BO3pacTaeT
YMEHbIIIAeTCs
HE MEHSETCS
CHauaja yMEHbIIAeTCs, TOTOM BO3PacTaeT

O 000 W

B ocHOBe paboThI AyieKTporeHeparopa JeKUT 3aKOH
DNEKTPOMArHUTHON WH]TyKITUU
Oma
Jxoynsa-Jlenna
Kupxroda

0000 &

VYKaxute eIMHULLY U3MEPEHHUSI YACIbHOTO COIPOTUBIICHUS.
OM'M
Om
Om/m
Bart
st coenunenus ka6enei JISII npumenstoT
MydTsl
CkpyTku
Pazbemnl
rencenn

00000 OO0 0 =

OcHoBHas npobieMa Mpu KOMMYTAIIUU BEICOKUX HAMPSHKEHUH — 3TO
lamenwne nyru
Bri6poc o30Ha
Bubpanus mpoBo10B
[Tanenue HanpsKeHUS

0000

10. TsroBBIC TOACTAHITUN 00ECIICUNBAIOT DJICKTPOCHAOKECHUE

o NEKTPOTPaHCIIOPTA

o yIaJeHHBIX MOTpeduTenen

o 1axT

o 3apsAIHBIX CTAaHLUHN 3JIEKTPOMOOUIIEH

KpaTKOC OIMMCAHUE U PEIJIAMEHT BBINMOJTHCHUSA
TCCTI/IpOBaHI/IC OCYHICCTBIACTCA II0 OTACIIBHBIM TEMaM Kypca. TecThl BBITOIHSIOTCS
IIUCBbMCHHO. OI_[eHI/IBaeTCSI IMPaBHUJIbHOCTH BBITIOJIHEHUSA TECTOBBIX 3a,ZIaHI/II7I.

Kpurepum ounenku:

- OLIEHKA «3aYT€HO» BBICTABISETCS 00YyJarOIIeMycsi, BBIMOJIHUBIIETO MPAaBUIHLHO HE MEHEee
70% TecTOBBIX 3aJaHUMH.

- OLIEHKA «HE 3aYTEHO» BBICTABISETCS OOYYArOMIEMYCs, BHITIOJIHHUBIIETO MPABUILHO MEHEE
70% TecTOBBIX 3aJaHUMN.



7.3. OIICHO‘IHLIC cpeacrea aJd l'[pOMe)KyTO‘lHOﬁ aTTeCTallum 10 UTOoraMm OCBOCHHUSA

JAUCHHUILTHHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTAluu

Cemectp 5

Ne

wn Bonpocsl k 3k3aMeny

1 OmnpeneneHne MOHATHI «AIEKTPOIHEPIETUUYECKAs CUCTEMAY, «IJIEKTPUYECKAsl CUCTEMay,
«CUCTEMA JIEKTPOCHAOKEHUS».

2 XapakTepHUCTUKa CUCTEMBI IIEpEIaun MEKTpUUIECcKOil aHepruu (39).

3 Ha3znauenue u Tpe6OBaHUs 3JIEKTPUUECKUX CUCTEM.

4 Knaccudukanus 2IeKTpUIECKUX CETEH M CHCTEM.

5 Pa3BuTHE 37€KTPOIHEPTETUKU U BOIIPOCHI KOJIOTHH.

6 HomuHanbHble HaIPsKEHUS U PEKUMBI HEUTPAIU B 2JIEKTPUUECKOM CETH.

7 [IpoBoza, Tpockl, IMHEWHAs apMaTypa BO3AyIHbIX JuHui (BJI).

8 Koncrpykuuu onop, dynnamenton BJL

9 M3omsaums BJI. Tuner ms3onaropoB. HomuHaneHOe Hanpsbxkenne BJI M xonmdecTBo
U30JISITOPOB.

10 KaOenbHble IMHNHN, BUABI Ka0EJIbHON KaHAJIM3alMK, 00JaCTH IPUMEHEHHUS.

11 Tunbl 1 KOHCTPYKLMU KaOenel, X MapKu.

12 Cxembl 3amemienuss BJI 6-35 kB. XapakrepucTuka akTUBHOTO U HMHJIYKTUBHOTO
COIIPOTHBIIEHUS], (pu3HYecKas CyTh, 3aBUCUMOCTb OT TeMIepaTypbl, KoHCTpykuuu JIOII.

13 Cxempl 3amemenus BJI 110220 xB. XapaxTtepucTuka akTUBHOTO M HMHIYKTHUBHOTO
CONIPOTHUBIIEHUS, PU3NYECKas CYTh, 3aBUCUMOCTb OT TeMIIepaTypbl, KoHCTpyKiuu JIDII.

14 Cxempl 3amemenus BJI 330-750 xB. XapaxTtepucTuka akTUBHOTO M HMHIYKTHBHOTO
COINIPOTHUBIIEHUS, PU3NYECKAs CYTh, 3aBUCUMOCTb OT TeMIIepaTypbl, KoHCTpyKiuu JIDII.

15 ToxkonpoBoasl. KoHCTpyKIIMY 1 NIpaBuIa yCTPOKMCTBA.

16 Cxema 3amelieHus KaOenbHBIX JUHUI. XapaKTepUCTUKa U ONpEJelIeHuEe NapaMeTpoB
CXEM.

17 Oco0bIe PeKUMBI B IJICKTPUUECKON CHCTEME M CHCTEME JIEKTPOCHAOKECHHUSI.

18 [TapameTpel cxem 3aMmelleHUs BO3AYIIHBIX U KabenbHbIX JIDII M xapakrepHble
COOTHOIIEHUS] MEKTy HUMHU.

19 CunoBsle TpaHcOpMaTOpsl U aBTOTpaHcGopmaropsl. Tumel 1 0603HaYEHUSI.

20 JIByxoOMOTOYHbIE CHUJIOBble TpaHchopMaTopsl. THIBL, yCIOBHbIE OO0O3HAaYEHHS,
MPUHIMIIHATIbHAS CXeMa.

21 JIByxoOMOTOYHbBIE cUJIOBble TpaHchopMmaTopbl. Cxema coequHEHUsT OOMOTOK, cXema
3aMeneHus], pundeckasi CyTh €€ AIEMEHTOB.

22 PacyeTsl pexMMOB pa30MKHYTBIX pacClpEeINTEIbHBIX JIEKTPHUUECKUX CETEH.

23 PacueTsl pexxuMOB pa30MKHYTBIX PalOHHBIX JIEKTPUYECKUX CETEH.

24 OO1u11e MoI0KEHHsI MPOSKTUPOBAHUS IIEKTPUUECKUX CeTEH.

25 Br160op BapuanTa. [IpuBeieHHbIE HAPOJIHOXO3SHCTBEHHBIE 3aTPAThI.

26 KanuranoBnoxxeHuss B JJIEKTPUYECKYIO CETh. TEXHUKO-)KOHOMHYECKHE IOKa3aTelln
ITPOEKTA.

27 Y4er npaBui1 yctpoiicTBa 3ekTpoyctaHoBok (I1YD) mpu npoekTupoBaHuH.

28 Bb100p HOMUHAJIBHBIX HAIPSKEHUH IPU IPOSKTUPOBAHUH.

29 Meto/1bl onpeiesIeHUsl ONTUMAIBHOTO HANPSHKEHUS CETH TPU MPOCKTUPOBAHUHU.

30 Bb100p cxeM 37eKTpUUeCcKOi CeTH NP NMPOSKTUPOBAHHH.

31 Br160op ceuenuit mpoBOTHUKOB MO YCIOBUSIM SKOHOMHYHOCTH.




32 BeiObop ceueHMii TPOBOJHUKOB IO  JONMYCTUMBIM  IOTEpSAM  HANpPSDKEHUS B
pacupeeuTeNbHbIX SJEKTPUUECKU CETSX.

33 [IpoBepka ceuenuit mpoBo10B BJI mo kopoHe u MexaHMYECKON MPOYHOCTH.

34 Bornpocs! peopMupoBaHus 3JIEKTPOIHEPTUH.

35 JIuHuu snekTpornepenadyy Ha IEPEMEHHOM TOKE. bII0YHBIE U CBsI3aHHBIE.

36 JluHum >51eKTponepesaur Ha MOCTOSTHHOM TOKE.

37 CpaBHuTENIbHAS OLICHKA JIMHUM 3JIEKTPOIIepeiadl Ha IEPEMEHHOM U ITIOCTOSSHHOM TOKE.

38 PacuerHble ycnoBus, BAUSIONIME HA MeXxaHUueckue Harpysku BJL.

39 MexaHn4eckne Harpy3Ky MpOBOJIOB U TPOCOB.

40 3ammrtHas apmarypa s BJL

41 [Tpuniunuanenas cxema KOC, TOL.

42 [TpunuunuansHas cxema 'OC.

43 [TpuniunuaneHas cxema ADC.

44 VYyacTue SIeKTPOCTaHIMM pa3IMYHOIO THUIA B IOKPBITHM CYMMapHOM Harpys3ku
SHEPrOCUCTEMBI.

45 CoOCTBEHHBIE HYXK/IBI 3JIEKTPOCTAHIMI pa3HBIX TUIIOB.

46 Kareropuu 31eKTpornpuéMHHUKOB.

47 ABTOTpaHC(hOPMATOPHI. OcoOenHoctu aBTOTpPaHCPOPMATOPOB. Onpenenenue
mapaMeTpoB CXEMbl 3amenleHus aBToTpaHc(opmaropoB. OcoOEHHOCTH MPOBEICHUS
ONBITOB KOPOTKOTO 3aMbIKAHMSI.

48 JIByxoOMOTOYHBIE ~ TpaHCPOpPMATOPHI €  PACIICIUICHHBIMH ~ OOMOTKAMHU  HU3IIETO
HanpsokeHus. HasHauenws. YcnoBHoe o0OoO3HaueHHE MNPUHIMIHAIBHAS CXEMa, CXema
3aMelIeHUS.

49 Peaktopbl m kongeHcatopel B cxemax OC. Ha3Hauenuwe, Tumbl, cxema 3aMEUICHUS,
IIapaMeTPbl CXEMBI.

50 OmnpeneneHne NoTepp MOUIHOCTHM B IPOJOJIBHBIX U IIONEPEYHBIX DIIEMEHTaX CXEM
3ameneHus. Paznuunele 3anucy BhIpaXKeHUs! OTEPb.

51 XapakTepucTuka ©  OMNpEACIICHHE  TIOTEePh  MOIIHOCTH B JABYXOOMOTOYHBIX
TpaHchopMaTopax.

52 XapakTepucTdka W ONpEeNeleHHe  TOTepb  MOIIHOCTH B TPEXOOMOTOYHBIX
TpaHcopmaTopax u aBTOTpaHcPopMaTopax.

53 TpeboBanusi, mpebsBIsiEMbIE K paclpeeITeNbHbIM YCTPONCTBAM OJICTAHITHH.

54 biouHble cxeMbI TOACTAHIIUHI.

55 CxeMbl ¢ CeKIIMOHUPOBAHHBIMU CUCTEMAMH IITHH.

56 OcHOBHBIE  33Jauu  NPOCKTUPOBAHUSA  CHCTEM IIEpeaud U pacHpeleNIeHHUs
AIEKTPOIHEPT UH.

57 «[Ipsmoii» meTox pacyera pPEKUMOB CIOKHO-3aMKHYTOM JJIEKTPUYECKOW CETH C
MTOMOIUIBIO0 MaTPHIL.

58 HTepanmoOHHBIN METOJ pacyeTa PeKUMOB CII0)KHO-3aMKHYTBIX JIEKTPUYECKHUX CETEH.

59 PesxxrMbl HeUTpaJIel DJIEKTPUYECKUX CETEN Pa3IMUYHbIX HOMUHAJIBHBIX HAIIPSKEHUN.

60 PacuérHas cToMMOCTh nepe1ayu JIEKTPOIHEPTHH.

7.3.2. Kputepuu ¥ HOPMBbI OLIEHKH
dopma
NPOBeACHUSA
Cemectp . Kpurtepun u HOpMBbI OLIEHKH

NPOMEeKYTOUYHOM

arTTecTalNu
DK3aMeH (o COTIUIHOY 85-100 6amnoB
HAaKOIIUTEIILHOMY «XOpOUIO» 70-84 6amioB
PEHTHHTY) «YJIOBIETBOPUTEIIBHO» | 55-69 Gasios




dopma
NPOBEACHUA
NPOMEKYTOYHOM
arTecTaluu

Cemectp Kpurepun u HOpMBI OLIEHKH

«HEy/IOBIETBOPHTENEHO» | 0-54 GamioB




8. YuebHo-MeToaMuYeckoe U HHPOPMALMOHHOE 0O0ecieuyeHue TUCIHILIMHBI

8.1. O6s13aTesbHAs JIUTEpPATypa

Tun (yueOHUK, yueOHOE

KoJsimyecTBO B

Ne nocooue, yueOHo- I'on HAYYHOI
ABTOPBI, COCTABUTEJIH 3aryiaBue (3aroJioBoK)
n/n MEeTOAHYECKOEe Mocodue, U3TAHUS oudamorexe /
NPAKTHKYM, JP.) HanmenoBanune 365C
1 Jlapun O.M., buptronun DNEKTPOIHEPreTUUECKUE CUCTEMBI U CETU VY4eOHoe nocobue 2019 OBbC "ZNANIUM.
B.1., 'opnos A.H.[u np.]. COM"
2 Amnuaposa T.B. DnexTpocHabKeHue u Y4eOHuk 2019 OBbC "ZNANIUM.
ANEKTPOOOOPYIOBAHUE 3TAHUM U CoOM"
COOPYKEHHI
3 boituyk B. C. DKcIutyaTauus 3J€KTPOIHEPreTHYECKUX YyeOHoe nmocobue 2021 OBC "ZNANIUM.
CUCTEM COM"
4 [Tpusanos E.E., Edanos DKCIuTyaTanus JUHUNA paclpeleTuTeNbHBIX | YueOHoe mocodue 2018 OBC "Koncynbrant
A.B., Sctpebor C.C., fApomn | cereit cucteM 3IeKTPOCHAOKEHHS cTyneHra"
B.A.
8.2. JlonosinuTeIbHAS JIMTEpPATypa
Tun (yueOHHMK, ydeOHOE KOHH%CTEO B
HAY4HOI
Ne nocooue, yueoHo-
ABTOpBI, COCTABUTEHU 3ariaBue (3aroJjioBoK) I'oa uznanus oudbamorexe /
n/n MeTOoanYecKoe mocoome,
HaumenoBanue
NMPaKTUKYM, JP.) 3EC
1 OmnonesaI'. H. DneKTpocHa0KEHHE TPOMBIIIIIICHHBIX VYuebHoe nmocobue 2022 9bC
MPEATPHUATHI U TOPOJOB "ZNANIUM.
COM"
2 Mapxos B. C ['aBHBIE 27EKTPUUECKHE CXEMBI U CXEMBbI VYyeOHoe nocobue 2020 3bC
MUTAHUS COOCTBEHHBIX HYX]] "KoHcynbpTaHT
AJIEKTPOCTAHIIMN Y MTOJACTAHIINI cTyneHTa'




8.3. Ilepeuyenb mnpodeccuoOHANBHBIX 0a3 JAHHBIX U HMH(OPMAMUOHHBIX CIPABOYHbBIX
cucTeM

— Web of Science [DnexTpoHHBIH pecypc]| : MyJIbTHAMCHMIUIMHApHAS pedepaTuBHas Oa3a
nmanHbix. — Philadelphia: ClarivateAnalitics, 2016. — Pexxum noctyna : apps.webofknowledge.com.
— 3ari. ¢ 3Kpana. — S3. pyc., aHriL.;

— Scopus [DnekTpoHHBI pecypc]| : pedepatuBHas 06a3a nmanHbiX. — Netherlands: Elsevier,
2004. — Pexum noctyna : scopus.com. — 3aril. ¢ 3Kkpasa. — 3. pyc., aHri.;

— Elibrary [Onexrponnsiii pecypc| : HayuHas syeKTpoHHas Ombnmoreka. — Mocksa : HOB,
2000. — Pexxum nocryna : elibrary.ru. — 3ari. ¢ skpana. — f3. pyc., aHriL.;

— SpringerLink [DnexTpoHHBIi pecypc] : [0a3a manHbix]. — Switzerland: SpringerNature,
1842. — Pexxum nocrtyna : link.springer.com. — 3ari. ¢ skpana. — 3. aHrin.;

— ScienceDirect [DneKTpoHHBIH pecypc]| : KOJJIEKIUS 3JIEKTPOHHBIX KHUT HU3JaTelIbCTBA
Elsevier. — Netherlands: Elsevier, 2018. — Pexxum noctyma : sciencedirect.com. — 3ari. ¢ kpaHa. —
SI3. aATN.;

— Cambridge university press [DneKTpoHHBI pecypc] : >KypHadbl HU3JATENbCTBA. —
Cambridge: Cambridge university press, 2018. — Pexxum moctyma : cambridge.org. — 3ari. ¢
3KpaHa. — 3. aHrm.;

— HOUKOH [DnexTpoHHBII pecypc] : SJeKTpOHHas HWHPOpPMALHUs : apXWB HayYHBIX
xypHaioB. — Mocksa : HOMKOH, 2002. — Pexxum noctyna : neicon.ru/resources/archive. — 3ari. ¢
JKpaHa. — 3. pyc., aHIIIL.

8.4. IlepeueHb NPOrpaMMHOro odecnevyeHus

Ne Hanmenosanue IO PexBU3HTHI Aorosopa

n/n (nata, HOMep, CPOK JAeHCTBHUA)

1 Windows: noroBop Ne 757 ot 04.07.2018, cpok
WinPro 10 RUS Upgrd OLP NL Acdmc JefcTBUS — OECCPOUHO;

KOHTpakT Ne 1653 ot 14.12.2018, cpox
JIeficTBUSL — 6ECCPOUHO

2 Office Standard: norosop Ne 690 ot 19.05.2015, cpok
Office Stdandard 2013 Russian OLP NL JefcTBUS — 6eCCpOUHO
AcademicEdition

3 Mirapolis Human Capital Management JUIIEH3UOHHBINA oroBOp Ne 614 ot

20.06.2023, cpok AeUcTBHS — 10
31.12.2023

8.5. Onucanne MarepHaJbHO-TEXHHMYECKON 0a3bl, HEOOXOAMMOM AJI OCylLIeCTBJICHUSI
00pa3oBaTeIbHOIO NMpouecca Mo JMCHUIIHHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX

Ka0MHETOB, 1200PATOPHIi, MACTEPCKHUX U

Ne Ap. 00BEKTOB /1JIsl NPOBEICHUS

n/m | NpPaKkTHYeCKUX U J1a00paTOPHbIX 3aHATHI,
MOMELIEeHUH VI CAMOCTOATEILHOMN

padoThl 00yYAKIIMXCS (HOMEpP ayAMTOPHM)

ITepeyenb 0CHOBHOTO 000pYyAOBAHMA

Aynutopust BeO-KOH(pEPEHIIHA. Cron npenogaBaTeabCKUd, KpaH
VYuebHas ayTuTOpHS JJIs TPOBEACHUS TEJICBU3UOHHBIN, pOYyTEP, CTOMKA IS
3aHATHUHN JIEKIIMOHHOT'O THIIA. TeneBu30pa, Beb.kamepa, TpaHCIapaHT-
1 VYuebHas ayTuTOpHS I TPOBEACHUS MEePEeTHKKA, IIMPMa, HAYITHUKH,
3aHATHI CEMUHAPCKOTO THIIA. KOMIIBIOTED C BbIX0JI0M B MIHTEpHET

VYyeOHast ayuTopus A KypcOBOTO
MPOEKTUPOBaHMSI (BBITIOTHEHHS KyPCOBBIX




n/n

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHETOB, JIa00OpaTOPHii, MACTEPCKUX H
Ap. 00bEKTOB /ISl IPOBEAEeHUS
NMPAKTHYECKHUX M JIA00PATOPHBIX 3aHATHIA,
MOMeIeHUH JJI51 CAMOCTOATENbHOM
padoThl 00yYaKOIMXCs (HOMep ayAuTOPHM)

IlepeyeHb OCHOBHOIO 000PY/10BAHUS

pabor).

VYyeOHast ayIuTOpus AJIsl IPOBEACHMUS
TPYNIOBBIX U WHAUBHUIYAIbHBIX
KOHCYJIbTAIUH.

VYuebHas ayIuTOpHs I IPOBEICHUS
3aHSATUNA TEKYILEro KOHTPOJIS U
IIPOMEXYTOUHOM arrectanuu. (3-705)

Aynuropus BeG-KOH(pEpeHIIUH.
Y4eOHast ayTuTOpUs ISl IPOBEACHHUSI
3aHSTHUI JEKIIMOHHOTO THIIA.
Y4eOHast ayTuTOpUs AJIs TPOBEICHUS
3aHATUNA CEMUHAPCKOTO THIIA.
VYyebHas ay1uTopus i1 KypcOBOTO
MIPOEKTUPOBAHHUS (BBITOJHEHHS KyPCOBBIX
pabor).

VYyeOHast ayTuTOpus AJIsl IPOBEACHHUS
TPYNIOBBIX U WHAUBHUIYATbHBIX
KOHCYJIbTAINH.

Y4eOHast ayTuTOpUs ISl IPOBEACHHSI
3aHSATUNA TEKYIIEro KOHTPOIA U
IPOMEXYTOUHOM arrectauu (9-405)

Cron npenogaBaTeabCKUii, SKpaH
TEJIEBU3UOHHBIN, POYTEP, CTOMKA IS
TeneBu30pa, Beb.kamepa, TpaHCIapaHT-
NEePEeTsKKA, IUPMa, HAYIIIHUKH,
KOMIIBIOTEP C BBIX00M B MIHTEpHET.

[Tomemienue [Isi CaMOCTOSTENHHONH PabOTHI
obOyuvaroruxcs (I'-401)

CTOJ'ILI, CTYJIbs, KOMIIBIOTCPBI

[Tomemienue [Isi CaMOCTOSTENHHONH PabOTHI
obOyuvaroruxcs (C-916)

CTOJ'ILI, CTYJIbS, KOMIIBOTCPBI
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