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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 nporpaMMbl JMCUMILVINHBI 10 «31» aBrycra 2031 r.

YTBEPXIEHO

Ha 3acenanuu xadenps
«DNEKTPOCHAOKEHHE U DIIEKTPOTEXHUKA»

(mpotoko:n 3acenanus Ne 3 ot «02» okts16ps 2025 1.).



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

Monyas (pa3aen)

Bun
yueOHoit
padoThI

HaumeHnoBanue TeM 3aHATHH
(y4eOHOI1 padoTHI)

Cemectp

Oo0bem,

Bana
bl

HNHurepakrus,
4.

DopMBbI TEKYLLET0
KOHTPOJIA
(HauMeHOBaHMe
OLICHOYHOI'0
cpeacrsa)

BHGKTpOSHepFeTI/I‘IGCKI/Ie
CHUCTCMBI U CCTU

Jlex.

1. O6mas xapakTepucTHKa
AIIEKTPOIHEPIETUUYECKUX CUCTEM

2. I[Ipou3BOICTBO JEKTPOIHEPTHH B
IIPOMBIIIJIEHHBIX MaclITabax

3. AnbTepHaTHBHAS JIEKTPOIHEPTETHKA
4. XuMU4YeCKUe UCTOYHUKU TOKA U
HMOHHCTOPBI

5. OcHOBBI TEOPHH NIEPENAYN
AIIEKTPOIHEPTHU

6. Yder xapakTepa Harpy3KH Ha
AIIEKTPOCETU

7. HoBbIE TEXHOJIOTUH B
AIIEKTPOIHEPTETUKE

8. DNeKTpuUYecKue Mo ICTaHIIUN

9. BcnomoraresnbHOe 000pyi0BaHHE
MOJICTAaHIIUU

10. TpanchopmaTopsl

11. JIluaum 3nexTponepeaayu.

12. 3amura 31eKTpUYECKUX CeTei

13. DneKTpOIHEPreTUYECKUE CUCTEMBI
ABTOMOOWIICH U JIETATENbHBIX allapaToB
14. ITpoekTupoBaHUE IEKTPOCETEN

HSy‘-IeHI/IC QJICKTPOHHOT'O y‘-IC6HI/IKa

68

(O3HaKOMIIEHUE C
PICKTPOHHBIM
y4eOHUKOB

[IpoxoxkaeHne NpOMEKyTOYHBIX TECTOB

20

[IpomexxyTouHbIE

TCCThI




DopMBbI TEKYLLET0

Bun . KOHTPOJIA
. HauMeHoBaHue TeM 3aHITHI Oo6bem,| bana | UnTepakTus,
Mopnyas (pa3nein) yueOHoit . Cemectp (HamMeHOBaHMe
PaGoTHI (y4eOHOI1 padoThI) q, bl v, OLLCHOHOTO
cpeacrsa)
Cp. Brinonaenue 1abopatopHbix padboT 7 40 10 JlaGopaTopHasi pabota
Cp. BrinosiHeHUE MTPAKTUYECKUX 3aJaHUIM 7 90 35 - IIpakTrueckue
3alaHus
Cp. Brimosnnenune KKP 7 90 15 - KommnekcHas
KOHTpOJIbHAs paboTa
KKP KKP 7 1 - - KommuiekcHas
KOHTpOJIbHAs paboTa
Kontpouss |IlonroroBka Kk HTOrOBOMy TECTY 7 8,65 - -
ITA BrImosiHeHHE HTOrOBOT'O TECTa 7 0,35 30 - M TOTOBBIN TECT
Cp. AnketupoBanue (00HYCHbIE 0aJlIbI) 7 2 3 - AHKeTa
Hroro: 324 103




5. O0pa3oBaTebHbIE TEXHOJIOTHU

Jlisi  OIEeHKM 3HAaHWM, YMEHMS M ypPOBHSI NPOPECCHOHATBHBIX KOMIICTCHIIUH,
nproOpeTaeMbIX BBITYCKHUKOM B IPOLECCE M3YYEHUS IUCLMIIIMHBI «DJIEKTPOIHEPreTHYecKHue
CHCTEMBI U CETU», UCIIOJIb3YIOTCSI TEXHOJIOTUU TPAJAUIIUOHHOTO O0yUCHHUS:

- BBOJIHAs BUJCOJICKLUS;

- nexuuu B (hopMe BEeOMHAPOB;

- BBIMIOJIHEHUE TPAKTUUYECKUX 3aJaHUH, KOTOpbIE MO3BOJSIOT NMPHOOPECTH HPAKTUYECKHE

3HAHUS ¥ HaBBIKM PELICHHS 3aa4d U pabOThl C HOPMATUBHOW, METOAMYECKOW, HAY4YHO-

TEXHUYECKOW U CIIPABOYHOM JINTEPATYPOIl;

- BBIMIOJIHEHUE J1A0OPAaTOPHBIX palboT, KOTOpBIE MO3BOJSAIOT HPUOOPECTH MPAKTUYECKHE

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

u paboTBl C HOPMATUBHOM, METOJMYECKOM, HAyYHO-TEXHUYECKOH U CIPAaBOYHOMN

JIUTEPATYPOIL;

- IPOBEJICHUE PA3IMYHBIX (OPM CaMOCTOSATENBHON pabOThl, KOTOPask BKJIIOYAET MOJITOTOBKY

K JIEKIIUOHHBIM, IPAKTUYECKUM U JJAOOPATOPHBIM 3aHATHSIM.

6. MeTonuyeckne yKa3aHusi 0 OCBOCHUIO TUCHUIITAHBI

6.1. OOyuaromMcs HEOOXOAMMO O3HAKOMHTBHCS: C CO/Aep)KaHHMeM paboueil mporpaMmbl
mucnuiuinHbl (nanee — PIIJ]), ¢ mensMu u 3agavamMu JUCHMIUIMHBL, €€ CBSI3SIMH C JIPYTHMHU
JUCHUTUTMHAME  00pa30BaTeNbHONW IMPOrpaMMbI, METOAMYECKHMMH pa3pabOTKaMu IO JIaHHOM
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 TMPAKTUYCCKUM 3aHATUSAM. [lo3TOMYy Wu3ydeHHE TUCHMIUIMHBI TpeOyer
CHCTEMaTHYECKOTO M TIOCJIEOBATEILHOTO HAKOIJICHUS 3HAHWUW, CIIEJOBATENbHO, IIPOITYCKH
OTJENBHBIX TEM HE MO3BOJIIOT INIyOOKO OCBOMTH INpeamer. OOydarouuMmcs HEoO0XO0AUMO: Mepes
KOKIOW JIEKIMEeH NpocMaTpuBaTh pabOdyl0 Mporpammy JIUCUUIUIMHBI, €€ OCHOBHBIE BOIPOCHI,
PEKOMEH/IYeMYIO JIUTEpaTypy, 4YTO TIO3BOJIMT CIKOHOMHMTb BpeMs Ha OCBOEHHE TEMbl Ha
ayIUTOPHOM 3aHATHH, TIEpel OYEepeIHON JIeKIHeW HEOO0XOIUMO MPOCMOTPETH/TIOBTOPUTD
MaTepuaibl npeapiaymieil gekiuu. IIpu 3aTpyiHEHUsX B BOCHPUSATHM MaTepHalia ciexyer
06paTI/ITBCﬂ K OCHOBHBIM JIUTCPATYPHBIM UCTOYHUKAM.

6.3. Meronnyeckue yka3aHHs MO MOJATOTOBKE K MPAKTUYECKUM 3aHATHSIM.

B xone mpakTudeckux 3aHATUN YIIyOJsIOTCS M 3aKpeIUIsioTCS 3HaHUS O0ydarouuxcs Io
psily PaCCMOTPEHHBIX Ha JIEKLHAX BOIPOCOB, 3HAHUN 110 COBPEMEHHBIM METO/1aM MPOEKTUPOBAHUS
CHUCTEM 3J'ICKTpOCH36)K€HI/I${; Mo METOJJaM PCIICHUA ONITUMHU3ALIMOHHBIX 3a1a4 B 3JI€KTpOCH36)KeHI/H/I
U BOIPOCAM ONTHUMM3ALUU CTPYKTYPBl M PEKUMOB DJIEKTPUUYECKHX CETeH MpeanpusTHH; yMEHHs
IMPONU3BOJUTH BI)I60p YKOHOMHUYECKH 000CHOBAHHBIX CXEM U PEKUMOB CUCTEM BJICKTpOCHa6)KeHI/I$I.
Ha mpakthyeckux 3aHATUSAX  Pa3BHBAIOTCA  CIIOCOOHOCTH  MCIIOJIB30BaTh  COBPEMEHHBIE
MH(OPMALIMOHHBIE TEXHOJIOTUH, YIPaBIATh HH(OpManuMed ¢ TPUMEHEHUEM MPUKIATHBIX
IporpaMM; HCIOJIb30BAaTh CETEBblE€ KOMIIBIOTEPHBIE TEXHOJIOTUH, 0a3bl JAHHBIX W MaKeThl
NPUKIAJHBIX MpOoAYyKTOB. [Ipy MOAroTOBKE K MPaKTUYECKUM 3aHATUSIM KaKIbld OOydarouiuiics
JIOJIKEH:

— U3YYUTh PEKOMEHIOBAHHYIO JTUTEPATYPY;

— U3Y4YUTh MaTepHabl JICKLINH;

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

B nporecce NOAroTOBKY K MPAKTUYECKUM 3aHATUSAM 00yYaroluecss 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; TPUOOPETAIOTCS YMEHUSI M HABBIKH (DPU3NYECKOTO HCCIICAOBAHUS JJICKTPUYCCKUX IETeH B



YCTAaHOBHBIIIEMCS pEeXHMe; oOydarommecss NpuoOpeTaloT HaBBIKM JTUArHOCTUKUA W OTHICKAHUS
HEUCTIPABHOCTH B 3JICKTPHUECKUX IIETISAX, a TaKkKe Mpu 00paboTKe IKCIIEPUMEHTAIBHBIX JTaHHBIX.
[Tpu moAroTOBKE K J1a00OPaTOPHBIM 3aHATHIM KaXIbIi 00YUaIOIIUIACS TOJIKCH:

— U3YYUTh TCOPETHUECKUE MAaTePUAITBI TI0O KOHCIIEKTAM JICKITUH;

— 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 ce0s BHIMOJIHEHUE PA3JIMYHOTO POJA 3aaHUi U
CaMOCTOSITENIbHOC M3YYCHHE TEOPETHUYECKOI0 MaTepuaia 1Mo y4eOHHKaM M y4eOHBIM MOCOOHSIM C
MOJTOTOBKOM K MPAaKTHUYECKUM 3aHIATHSIM. KOHTPOIb CaMOCTOSTEIEHON pabOThl 00YJIArOIIUXCS HAT
IPOTPaMMOI Kypca OCYIIECTBIISICTCSI B XOJ€ MPAaKTUYECKUX 3aHSATHH (YCTHBIH ONpPOC, peUICHHE
3a/1a4, MyOJUYHOE BBICTYIUICHUE C IOKJIAIOM 110 BEIOPAHHOW TeMe, TECTHPOBAHHUE).



7. OneHOYHbBIE CPeACTBA

7.1. I1aciopT OLEHOYHBIX CPEICTB

Cemect Koa koHTpOIMpYyeMOi KOMIIETeH U HanmeHoBanue
p (UJIM ee 4YacTH) OLIEHOYHOI'0 CPeJACTBA
7 [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

Hamucartsb scce Ha Temy «Most anekTposnepreTudeckas cucremay. Cobepure u 00001muTE B
dopme scce nHpopMaIHIO 00 OCHOBHBIX MOTPEOUTEIISAX ICKTPOIHEPruK Baiero pernona, a Takxe
00 SJICKTPOCTAHUUAX, IMOACTAHIHAX WU JIMHUAX DJICKTPONCPEaAaYn.

MeTtoauyeckue peKoMeHIaNU

Dcce — ITO KpaTKoe COYMHEHHWE [0 YaCTHOMY BOIPOCY, HAallMCAHHOE B TPOHM3BOJBHOMN
dbopwme.

Kak mpaBuiio, acce umeer GopMy pacckasza, HO MOXET, 10 Baiiemy »elnaHuio, COAepKaTh
TaOJIUIIBI, TPAPUKH U WILTIOCTpAIMK. BakHO, 9TOOBI B €r0 CTPYKTYpe ObLTIa BHYTPEHHSISI JIOTHKA, TO
€CTh COOTBETCTBHME HA3BAHHIO M B3aUMOCBSI3b MOCIEAYIONIEr0 MaTepralia ¢ MpeIbIIyIIHM.

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.

YHukanpHOCTh JokHa ObiTh He MeHee 70 %. Ecnum muarmata okaxercss OoJibiie
JIOIyCTUMOTrO, paboTa Oy1eT BO3BpallleHa.

TunoBoi npumep 3cce

Most a1eKTpOIHEpreTHUECKas CUCTEMA
S xuBy Ha ocBeuleHHON ctopoHe JIyHbl, B 300 KM OT rpaHMIIbI C TEMHOI cTopoHO. B
HallleM TOpOJ€ MMEEeTCs pas3BUTas IPOMBIIUIEHHOCTh M OOJBIIOE TEIUIMYHOE XO3AHUCTBO.
OCHOBHBIMHU IOTPEOUTEISIMH JIEKTPOIHEPTUHN HA OCBEILIEHHON CTOPOHE SIBJISIOTCS:

1. 3aBoJ1 IO TPOU3BOJICTBY KMCIIOPOAA U3 JIYHHOT'O TPYHTA;
2. dalbpuKa CHHTETUYECKUX YTIIEBOIOPOIOB;

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, ocTanbHas 3JI€KTPOIHEPTHUsi IEPEAACTCS Ha CBETIIYIO CTOPOHY.

Ha cBetnioli cTopoHe OCHOBHBIM HMCTOYHMKOM 3Hepruu siisiercsa Comuue. Mmerorcs nse
anektpocranuun — CeBepHas u HOxnas. CeBepHas, MomHocThio 2 ['BT, wucnons3yer
HEIMOCPEICTBEHHOE TMpeoOpa3oBaHNe W3IYyYEHUS B JJEKTPUUYECTBO C IMOMOIIBIO COJIHEUHBIX
Oarapeit. IOkHast SJEKTPOCTAHIMS KOHIIGHTPUPYET COJIHEYHYIO DSHEPTrUI0 C  TMOMOIUIBIO
napaboMYecKuX OTpakaTelel M HCHOJB3YeT Ui MOJy4YeHHs! MEpPerpeToro napa, Bpallarouiero
TypOuny. Ee mommuocts 1,5 I'BT. JlOomONMHUTENBHBIMA HCTOYHUKAMH DJICKTPOIHEPTUH SIBIISIOTCS



MOOWJIbHBIE Ta30TYpOUHHBIE 3JIEKTPOCTAHILMHU, PA0OTAIOIIMEe HAa CHUHTETUYECKUX YIIIEBOAOPOJaX.
Nx cymmapHas MomHocTh cocTtasisger 800 MBT.

CoOcTBeHHass TeHepanus cBeTiiol cTopoHbl JIyHbel cocraBmsier 4300 MBt, ¢ TemHoi#
ctoposl Mbl noaydaeM oTr ADC or 500 po 700 MBt. Takum oOpazom, B Moel
3JICKTPOIHEPTETHIECKOM CHCTEME MOTPEOIIIeTCsl MOIHOCTH OT 4,8 1o 5 I'Br.

[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 YTIICBOJOPOIOB 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
MOJCTAHIIUN O0OPYAOBaHBI TpEeMsi TpaHC(HOPMATOPAMH, OXJIAKIAEMBIMH IIOJYIIPOBOJHUKOBBIMU
sneMeHTamu I[lenbThe. VX HanpsbkeHue Ha BbICOKOM cTtopoHe 220 kB, a Ha Huzkoit 10 kB.

Bce nuHum osnexkrtpomepenaun — aTrMoc@epHble JABYXIENHbIE (3TO JIYHHBIM aHajior
BO3YIIHBIX) U UMEIOT HOMHHalbHOE HampsikeHue 220 kB, Beimonnensl npoogom 3T (3o10T0-
TUTaHOBBIM) cedenreM oT 300 10 500 mMm>,

Ha Jlyne umeertcst pa3BUTasi CETh KEJIE3HBIX JOPOT, [0 KOTOPOU MEPEeBO3ST MAcCaXKUPOB U
rpy3bl nekTponoesaa. OCOOEHHOCTh JIYHHOTO 3JIEKTPOTPAHCIIOPTA — UCIIOJIb30BaHNE HOHUCTOPOB,
MOCKOJIBKY COOCTBEHHOM TI'eHepalMy 4acTO OKa3bIBAE€TCS HEIOCTaTOYHO M BO3HHMKAET ONACHOCTh
OCTaHOBKM B myTu. Kpome nsieKkTpomnoes3ioB, MMeEeTcss HEKOTOPO€ KOJIMYECTBO JIYHOXOJIOB —
AKKYMYJIATOPHBIX UM paObOTAIONINX HA CHHTETUYECKUX YIIEBOJOPOIAX.

B nepcnexTuBe miaHupyeTcs yBEeIMUUTh COOCTBEHHYIO TeHepaiuio JIyHbl 3a cueT BBe/IeHUs
B SKCILTyaTallUI0 CTPOSLIEHCs 3JEKTPOCTAaHIIMM Ha 6a3e TepMO3JIeKTporeHeparopoB. PaboTsl 1o ee
COOPYXEHHIO BEAYTCS HA TPAHUIIE, OCBEIICHHON U TEMHOM CTOPOH.

Kparkoe onucanue u perjiaMeHT BbINOJTHEHHSA

3ananue BBIMOJHAETCS MUCbMEHHO. OIeHMBAETCS MPABUIHLHOCTH BHITIOJHEHHS 3aJaHUS U
KOJIMYECTBO JIOMYIIEHHBIX IPY BBITOJHEHUHN 3aaHUs OMIHOOK.

Kputepun onenkmn:

- OTMETKA «3aYTEHO)» BBICTABIISICTCS 00yUYArOIIEMYCsl, €CITH 33/IaHUE BBIMIOJIHEHO MPABHIILHO
WIH C HE3HAYUTEIbHBIMH OIUOKAMU;

- OTMETKa «HE 3a4TE€HO» BBICTABIISIETCS 00YJAIOMIEMYCS, €CITH 3a/JaHHE HE BHITIOTHEHO H/HITH
JIOTIYIIEHBI TPYOBIe OIUOKH.

7.2.2. lIpakTHYeCcKHe 32/1aHUA

IIpakTnyeckoe 3aganue 1

Haiitu, cucremaTu3upoBaTb M MpPEACTaBUTh B BUAE TaOmul UHPOpPMALUIO O
XapaKTePUCTUKAX JHOOBIX POCCUMCKUX WM 3apyOekHBIX 3JIEKTPOCTAHIUI TPEX TUIOB: TEIJIOBBIX,
THJIPABIUYECKUX U aTOMHBIX.

MeToauyeckue peKOMeHAAlHU

Haiinure B cipaBounukax wiu MHTEpHEeTe MHGOpMAIO 00 OCHOBHBIX XapaKTEPUCTUKAX
TOC, I'DC u ADC, yka3zanHbix B Tabmunax 1-3. 3anomunute OnaHku 3aganusi o oOpasmam. [Ipu




)KETaHUM MOXKETe B IMPUMCUAHHWU YKa3aTh [OMOJHUTEIBHYIO HH(POPMAIMIO, HANPUMEpP, BH
toruBa TOC unu ocobeHHOCTH PabOTHI SAIEPHOTO PEaKTopa.

Tabmuna 1 — Xapakrepuctuku TOC

TunoBoii npuMep BbINOJIHeHUs 3a1aHus 1

Ne n/mt HaszBanwue I'on Hauana KonunuecTtso MaxkcumManbHas CymmapHas
(MecTomoNOXKeHNe) | SKCIUTyaTalld | TypOoarperaTtoB | MOIIHOCTH OMHOTO | MOIIHOCTH TOC
Typboarperara
1 Koctpomckas [POC | 1969 9 1,2 I'Bt 3,6 'Bt
2 Cwmonenckas ['POC 1978 3 210 MBT 630 MBt
Tabmuua 2 — Xapakrepuctuku ['9C
Ne m/m Hazpanwne I'ox nagana KommuectBo MaxkcumanbHas CymmapHas
(MecTomoNoXeHre) | AKCIUTyaTallid | THIPOArperatoB | MOIIMHOCTH OMXHOTO | MOMIHOCTH [ DC
rUIpoarperara
1 Kurynesckas Ha 1957 20 115 MBt 2456 MBT
Boare
2 [IupokoBckas HA 1947 2 14 MBt 28 MBT
Ypaie
Tabnuna 3 — Xapaxrepuctuku ADC
Ne n/mt HasBanue I'on Hauana KommuecTBo Tun peakTopoB u CymmapHas
(MecTomoNOXeHNe) | IKCIUTyaTaluu peaxkTopoB MOIITHOCTb MOIIHOCTb
ADC
1 banakoBckas 1985 4 BBP 1000 MBT 4 I'Br
2 Oykycuma-1 1971 6 BWR 439 -1067 4,7 TBT
MBT

Kparkoe onucanue u perjiaMeHT BbINOJTHEHHSA

3aaHue BBIMOIHACTCS caMOCTOSTeNbHO. OLIeHUBAeTCs NPAaBUIBHOCTD BHIMOJIHEHUS 33/1aHUS
¥ KOJIMYECTBO JOMYIIEHHBIX TPH BHITIOJTHEHUH 3a/IaHHSI OIIHOOK.

Kputepun onenkmn:

- OTMETKA «3aYTEHO» BBICTABIISICTCS 00yUYArOIIEMYCsl, €CITH 33/IaHU€E BBITIOJIHEHO MPABHIIBHO
WM BBITIOJTHEHO C HE3HAYUTETbHBIMU OIMOKAMU;

- OTMETKa «HE 3a4TE€HO» BBICTABIISETCS 00YyJaIONMIEMYCs, €CITH 3aJaHHe HE BBHITIOJTHEHO H/HJIH
JIOTIYIIIEHBI TPYOBIe OIIUOKY.

IIpakTnyeckoe 3aganue 2

Paccuurath napaMeTpbl CXEMbl 3aMCIICHUA IlByXO6MOTO‘-IHOI‘0 TpaHC(popMaTopa " MOTCpU

MOIITHOCTH.

R Tp X Tp kTp

Pucynox 1 - ['-o6pa3Has cxema 3aMemieHus IByX0OMOTOYHOTO TpaHchopmaTopa
TunoBoi npuMep BHINOJHEHUS 321aHUS 2

Tabmuma 1 - McxogHbie qaHHbIe 1715 pacuera



ITepsas Homunanenas | HomuuansHoe Tox Hanpsoxenne | MomHocTs MouHOoCTh
OykBa MOII[HOCTh HanpsKeHUe XOJIOCTOTO | KOPOTKOTO XO0JIOCTOTO KOPOTKOTO
bammmuu | Swow, KBA o0MoTOK, KB Xo7a, 3aMbIKaHUA, | XOAa, 3aMbIKaHHUA,
BH HH Iix, % U, % APy, kBT APy, kBT
UBH UHH
bl 100 10 0,4 2,6 4,5 0,36 1,97

1. AKTHBHOE CONPOTHUBIICHHE

_ AP -UZ-1073 _197- 102
TP SZom 1002

R

103 =19,7 Om.

2. VHAyKTUBHOE CONPOTHBIICHUE

2 2
ca . 103 = 22 103 = 45 Om,

TP ™ 100% Syom ©100% 1
3. TlomHOE CONPOTUBIEHHE

Z. =R

, + Xop = 19,7+ j45 Om.

P
4. Koadpdumuent Tpancopmanuu

kep = Upu/Uny = 10/0,4 = 25.

5. llotepu peakTHBHOW MOLIHOCTH B PEKHUME XOJIOCTOrO X012

_ Ixx * Shom — 2,6 . _
A Qy = T100%  To0% 100 = 2,6 kBap.
[Torepu akTUBHOM MOIIHOCTH AaHbl B 3aanuu: A P, = 0,36 kBT.
6. Ilorepu MoaHON MOITHOCTH B PEKUME XOJIOCTOTO X0/1a COCTABST
AS =APxx +jAOxx = 0,36 + ;2,6 kBA.

Tabnuna 2 - Pe3ynabpTaTsl pacyeToB

ITapameTtp 3HaueHue
ITonHoe conpoTuBIIEHHE 19,7 +j45 Om
[ToTrepy MOILIIHOCTH B pEKUME XOJIOCTOIO X04a 0,36 +,2,6 kBA
Koad¢uument tpanchopmarumn 25

KparTkoe onucanue u perjiaMeHT BbINOJHEHHSA

3a/laHue BBIMOIHIETCS CaMOCTOATENbHO. OLeHUBAETCsI MPAaBUIILHOCTD BHIMOJIHEHUS 3a/1aHUs
¥ KOJIMYECTBO JOMYIIEHHBIX MPH BHITOIHEHUH 3a/IaHHSI OIINOOK.

Kpurepum ouneHku:

- OTMETKA «3aUTeHO» BBICTABIISIETCS 00yYaromeMycs, €CIIM 33/1aHU€E BBIMOJIHEHO NMPaBHIIBHO
WJIM BBITIOJIHEHO C HE3HAYUTEIbHBIMU OIINOKaMU;

- OTMETKA «HE 3a4TE€HO» BBICTABIISETCS 00YJaIOLIEMYCs, €CIIH 3aJaHHe HE BBIIIOJIHEHO W/UIIH
JIOTYIIEHBI TPYObIe OMOKH.

IIpakTHyeckoe 3aganue 3

PaccunrtaTh KOMIIIIEKCHOE COIIPOTUBJICHUEC BO3HYHIHOﬁ JIMHUW U TOK YTCUKHU.



Z=R+jX

o O

Pucynoxk 1 - [1-o6pa3nas cxema 3amenienus JIDII

TunoBoii npuMep BHINOJIHEHHSA 3a1aHus 3

Hcxonuble nanHble 1S pacyeTa:

1. Yucno ¢a3 3, pa3MmelieHue Mo CTOPOHAM PAaBHOCTOPOHHETO TPEYroJibHUKAa Ha
paccrosiHuu 1 m.

2. Hanpsixenue 10 xB.

3. ITpoBox AC 50/8.

4, Jnuaa muanu 20 k.

Bbrurcnum akTHBHOE TOTOHHOE COMPOTHBIICHHUS JIMHUU. 3HA4Y€HUE p IMpuMeM paBHbIM 30
OM-MM?/KM.
Torma
R, = p/F =30/50 = 0,6 (Om-MM?)/kM.

OKBUBAJIEHTHBIN pajilyC CTaJ€aIFOMHUHEBOTO MTPOBOA ¢ yueToM 15 % momnpaBKu Ha CKPYTKY

r=1,15 /—Fa““’“* fer — 1,15 /—5"*8 = 4,94 M.
T T

MakcumanbHyI0 TeMIIepaTypy B Hamieit MmecTHOCTH ipumeM paBHOM 40 °C. Tak kak mpu 3ToM
aKTUBHOE COINPOTHUBIIEHUE YBEIWYMBAETCSA, MMEHHO 3TO 3HaueHHWe MU OyJeM MHCIOJb30BaTh B
pacuerax.

[l craneamoMuHeBbIx mpoBozos o = 0,00403. BHecem nonpaBKy Ha HarpeB, NOJIy4YUM

R*® = 0,6'|1 + 0,00403(40 — 20)| = 0,64836 (Om-MM?)/KM.
Jnst BO3ayIHOM TMHUM AMHOM 20 KM MOJy4yuM
Rysn = R*0 - 20 = 12,96 Om.
C yyeToM cpegHEero paccTOsHUS MeXIy mpoBogamMu D = 1 M M paccUUTaHHOrO paHee

9KBUBAJICHTHOI'O paanyca r ONIpCACIMM TIOTOHHOC MHAYKTUBHOC COITPOTHUBIICHUC!

1000

Xo = 0,144 lgm

+ 0,016 = 0,3481 Om/kMm.

s Beent JIDII nmomyunm
Xon = Xo - 20 = 6,962 Om.

ConocTtaBuM 3HAYCHHS] PEAKTUBHOW M aKTUBHOM COCTABJISIONINX COMPOTHUBICHUS:

X, _ 0,3481
R, 0,64836

= 0,537 = 53,7 %.



Tak kak 00a CONPOTUBJICHHS CON3MEPHUMBI, B CXEME 3aMEIIECHUS JODKHBI TAKXKE YIUTHIBATHCS
o0a.

Jnst Tex xe 3HaueHud D U ¥ pacCUMTAaEM IIOTOHHYIO IPOBOJAMMOCTb:

. -6
by =239 " _ 378710 Cwm/km.

~ 1gT000/, .
Jst JIDIT nomyunm b, = 3,287 - 20 - 10°°=65,73 - 10°Cwm.
[Tpu 5TOM 3apsIHBIE TOKU COCTaBAT
I = 10*-3,287-107°
V3

= 0,019 A.

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

Tabmuna 1 - Pe3ynbraTsl pacueToB

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

Kparkoe onucanue u perjiaMeHT BbINOJHEHHUSA

3aaHue BBINMOIHACTCS caMOCTOSTeNbHO. OLIeHUBAeTCs NPAaBUIBHOCTD BBIMOJIHEHUS 33/1aHUS
¥ KOJIMYECTBO JOMYIIEHHBIX TPH BBHITIOJTHEHUH 3aIaHHSI OIIHOOK.

Kputepun onenkmn:

- OTMETKA «3aYTEHO» BBICTABIISIETCS] 00yUYArOIIEMYCsl, €CITH 33/IaHU€E BBIIOJIHEHO MPABHIIEHO
WJIH BBITIOJTHEHO C HE3HAYUTEIbHBIMU OIIMOKaMU;

- OTMETKa «HE 3a4TE€HO» BBICTABIISETCS 00YyJaIONIEMYCs, €CITH 3aJaHHE HE BBHITIOJTHEHO H/HJIH
JIOTIYIIIEHBI TPYOBIe OIIUOKY.

7.2.3. KOMIUIEKT 0T4€TOB 10 J1a00paTOPHBIM padoTam

JlaGopatopHas paGora Nel «lI3yyeHne KOHCTPYKIMHM THIIOBOTO OOOPYAOBaHMsS CHIIOBOM
noHwkatomeit noacranuuu 110/10 xkBy.
®opma oTyera no JadoparopHoii pabore Nel
OTyeT N0JKEeH ColIepKaTh:
. TUTyIBHBIN JTHCT.
Iens u 3amaum pabOTHI.
[Topsnox BeIMONIHEHUS PaOOTHI.
Pe3ynbrarel paboThI.
BsIBOBI.

JlabopaTopnasi paGora Ne2 «OcMOTp OTKpBITOIO pacHpeleIuTEIbHOr0 YCTpOMCTBa
MO/ICTAHITUI.

®opma oTuyera 1o JadoparopHoii padore Ne2

OTyeT N0JKEeH ColIepKaTh:

. TUTYNBHBIN JTUCT.

° Iens u 3amaun pabOTHI.



° [Topsi1oK BEIMOTHEHUS PAOOTHI.
° Pe3ynbrarhl paboThl.
° BriBoabl.

JlabopaTopHas padora Ne3 «OcMOTp CHIIOBBIX TpaHC(HOPMATOPOB MOACTAHITUN .
®opma oTuyera 1o JadopaTopHoii padore
OT4er AOMKEH CONePKaTh:

. TUTYNBHBIN JTUCT.

. Lenb u 3a1aunt pabOTHI.

. [Topsaok BIMOTHEHUS PAOOTHI.
. Pe3ynbrarel paboThI.

° BbIBOIBL.

KpaTlcoe OIMMCAHHUE U PEIJIAMEHT BBINMMOJTHCHUS
PaboTa BLIIOIHAETCS CAMOCTOSTEIBHO. OI_ICHI/IBaeTCH IMPaBUJIbHOCTH BBIIIOJIHCHUA pa6OTI>I u
KOJMYCCTBO JOIMYHICHHBIX omroOoK IIPpU BBIITOJHCHUHU pa60TI)I.

Kpurepun ouneHku:

- OTMETKa «3a4T€HO» BBICTABIsIETCA oOOywaromiemycsi, eciau JaboparopHas pabora
BBITNOJIHEHA [TPaBUJIBHO WM BBINOJIHEHA C HE3HAYUTEIbHBIMU OIIMOKaMU;

- OTMETKA «HE 3a4TEHO0)» BBICTABJISETCS 00ydaromeMycsi, €Clid paboThl HE BHIIOTHEHA W/WIH
JOIYIIEHBI TPYObIe OIMOKH TI0 X0y BBITTOJIHEHUS paOOTHI.

7.2.4. KomIuiekcHasi KOHTPOJIbHasi padoTa

Komnuekcnasi koHTposibHasi padora: «IIpoekTupoBanue paiioHHOH 3JIeKTpUYeCKOM
ceTn».

BelInonHseTcss COracHO METOJMYECKMM PEKOMEHJIALMSIM I10 BBINOJIHEHUIO KOMILJIEKCHOU
KoHTpoabHOM paboTel (KKP) mo aucuummbe (yueOHOMY Kypcy) «DIIEKTpOIHEpPreTHUecKue
CHUCTEMBI U CETH.

3ananue Ha KKP

Tema KKP «IIpoextupoBanue paiOHHOM 2JIEKTPUUECKON CETH» SBISAETCS OOIIEH, HO KaXIbIi
00yyaroIuics BBIMOIHAET pabOTy B COOTBETCTBUY C MHAWBUAYAIbHBIMU HCXOAHBIMM JIaHHBIMU. B
xoJie BeinonHeHus KKP tpebGyercs BbIOpaTh MapKy U cedeHHe MPOBOJA IS KaXk/I0T0 y4acTKa.

DopMynHMpoBKa 3a1aHUs

OT ABYX 2JIE€KTPOCTAHIIMI HEOTPAHUYEHHON MOIIIHOCTH U HalpsbkeHHs A U B mo BO3ylHbIM
JMHUSAM 3JIEKTpONepeaayn 3aluTaHbl 4eTelpe notpedurens 1, 2, 3, 4 B COOTBETCTBUU CO CXEMOM,
npuBeeHHOM Ha pucyHke 1. Tpebyercs BbIOpaTh MapKy U c€4eHHE IPOBOAA ISl KAXKI0TO y4acTKa.
Jis  dero HEOOXOOUMO TPOBECTH pacyeT MPEeABAPUTEIBHOIO PpACIpEAEiICHUs MOIIHOCTH.
OcyiecTBUTh BBHIOOP HOMMHAJIBHOTO HamNpsbKEHUs 3iekTpuuyeckoil cetu. IlpomsBectu BbIOOP
CEUeHHI MPOBOJIOB MO KOHOMHMYECKOW IJIOTHOCTH TOKAa W IMPOBEPUTH BHIOPAHHBIE CEYEHUS I10
YCIIOBHSIM KOPOHBI U IOITYyCTUMOM TOKOBOW Harpyske.




L

Pucynok 1 — PacueTHas cxema 371eKTpUUECKON CETH

Kparkoe onucanue u perjiaMeHT BbINOJIHEHHSA

Temarnka KKP nmeer BUJI KOMIUIEKCHOM 3a/1a4d, BKJIKOYAIOIIEH pacyeT MpPEeABAPUTEIIBHOTO
pacnpeneneHuss MOIIHOCTH, OIPEIECJICHNE HOMMHAIBHOIO HANPSDIKEHUS DIIEKTPUYECKON CETH,
BbIOOp CEYEHMI MMPOBOJOB M IPOBEPKA MX IO YCIOBUSAM KOPOHBI U IO JOIYCTUMOW TOKOBOM
Harpy3ke. Heo0XoauMo BBINOJHUTH KOMIUIEKCHYIO KOHTPOJIbHYIO paboTy 10 OJHOMY W3
IPEUIOKEHHBIX BApHAHTOB. BRIOOp BapmaHTa OCYIIECTBISIETCS COTIIACHO MEPBBIX OYKB (haMMIInu U
uMeHH oOyuvaromierocs. 3agaHue oQopmisieTcs B COOTBETCTBUU C YCTaHOBJIEHHOH (HOpMOI.
TuTynbHBINA THCT 0pOpMIISIETCS B COOTBETCTBHM ¢ ycTaHOBIeHHOU (opmoii. KKP odopmisercs B
BUJIC PYKOIMCH B IIEYATHOM BHJI€ C UCMOJIb30BaHUEM KOMIIbIOTepa B pepakrope 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 rnacur 3aKOH COXpaHEHUS SHEPTUn?

o DHeprus He Hcue3aeT U He MOSBISETCs, OHA MEPEXOANUT U3 OAHON (GOPMBI B IPYTYIO
o KonnuecTBo sHEprun B npupo/ie NOCTOSTHHO YBEIINYUBAETCS

o KomnnuecTBo sHepruu B npupojie HOCTOSIHHO YMEHbIIAETCs

o KonnyecTBo TemioBoii 3HEPTUu B cUCTEME U aOCOTIOTHOM HYJI€ PaBHO €IUHHIIE

OOw1enpuHATON B HAyKe €AMHUIEH U3MEPEHNUS SPHEPTUH SIBIIIETCS
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 noBbIlIEHUEM TEMIIEPATYPHI Mapa 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 U3BMEPEHHUSI YAEIbHOTO COMPOTUBIICHUS.
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. TsiroBBIC TOACTAHITUN 00ECIIEUYUBAIOT JIEKTPOCHAOKCHHIE

o NEKTPOTPaHCIIOPTA

o yIaJeHHBIX MOTpeduTenen

o 1axT

o 3apsAIHBIX CTAaHLUHN 3JIEKTPOMOOUIIEH

KpaTKOC OIMMCAHUE U PEIJIAMEHT BBINMOJTHCHUSA
TCCTI/IpOBaHI/IC OCYHICCTBIIACTCA 110 OTACIBbHBIM TCEMAM Kypca. TecThl BBIIOIHSIIOTCSA
IIUCBbMCHHO. OI_[eHI/IBaeTCSI IMPaBHUJIBHOCTH BBIITOJHECHUSA TECTOBBIX SaHaHHfI.

Kpurepum ounenku:

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

- OLIEHKA «HE 3aYTEHO» BBICTABISETCS 00YYaIOIIEMYCsl, BBIMOJHHUBIIETO MMPAaBUIHBHO 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 7

Ne

wn Bonpocsl k 3k3aMeny

1 Omnpenenenne MOHATHI «JIEKTPO3HEPIETUYECKAST CUCTEMAY, «QJIEKTPUUECKAs CUCTEMay,
«CUCTEMA JIEKTPOCHAOKEHUS».

2 XapakTepHUCTUKa CUCTEMBI IIEpEIaun MEKTpUUIECcKOil aHepruu (39).

3 Ha3znauenue u Tpe6OBaHUs 3JIEKTPUUECKUX CUCTEM.

4 Knaccudukanus 2IeKTpUIECKUX CETEH M CHCTEM.

5 Pa3BuTHe 371€KTPOIHEPrETUKU U BOIIPOCHI KOOI HH.

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. Tunber ns3onaropoB. HomMmHaneHOoe Hanpsbkenne BJI m xonmdecTBo
U30JISITOPOB.

10 KaOenbHble IMHNHN, BUABI Ka0EJIbHON KaHAJIM3AIMK, 00JJaCTH IPUMEHEHHUS.

11 Tunbl 1 KOHCTPYKLMU KaOenel, X MapKu.

12 Cxembl 3amemienuss BJI 6-35 kB. XapakrepucTuka akTUBHOTO U HMHJIYKTUBHOTO
COIIPOTHBJIEHUS], (Pu3HMYecKas CyTh, 3aBUCUMOCTb OT TeMIepaTypsbl, KOHCTpyKuuu JIOII.

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

14 Cxewmpl 3amemenus BJI 330-750 xB. XapaxTtepucTuka akTUBHOTO M HMHIYKTHUBHOTO
COINIPOTHUBIIEHUS, PU3NYECKas CYTh, 3ABUCUMOCTb OT TeMIlepaTypbl, KoHcTpyKumu JIDII.

15 ToxkonpoBoasl. KoHCTpyKIIMY 1 NIpaBuIa yCTPOKMCTBA.

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

17 Oco0bIe PeKUMBI B IJICKTPUIECKON CHCTEME M CHCTEME JIEKTPOCHAOKEHHUSI.

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

19 CunoBsle TpaHcOpMaTOpsl U aBTOTpaHcGopmaropsl. Tumel 1 0603HaYEHUSI.

20 JIByxoOMOTOYHbBIE CHUJIOBbIe TpaHchopMaTopbl. Tumbl, yclIOBHBIE 0003HAYEHUS,
MPUHIMIIHATIbHAS CXeMa.

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

22 PacyeTsl pexMMOB pa30MKHYTBIX pacClpEeINTEIbHBIX JIEKTPHUUECKUX CETEH.

23 PacueTsl pexxuMOB pa30MKHYTBIX PAaHOHHBIX MIEKTPUUYECKUX CETEM.

24 OO1u11e MooKeHHsI MPOSKTUPOBAHUS DIIEKTPUUECKUX CeTEH.

25 Br160op BapuanTa. [IpuBeieHHbIE HAPOJIHOXO3SHCTBEHHBIE 3aTPAThI.

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

27 Y4er npaBui1 yctpoiicTBa aekTpoyctaHoBok (I1YD) npu npoektupoBaHuu.

28 Bb100p HOMUHAJIBHBIX HAIPSKEHUH IPU IPOSKTUPOBAHUH.

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

30 Bb100p cxeM 37eKTpUUeCcKOi CeTH NP NMPOSKTUPOBAHHH.

31 Br160op ceueHuii mpoBOTHUKOB 1O YCIOBUSM SKOHOMUYHOCTH.




Bomnpocel k 3x3aMeny

n/n

32 Beibop ceueHudl NIPOBOJHMKOB 10 JONYCTUMBIM  IOTEPSIM  HANpPSOKEHUS B
pacupeenuTeNbHbIX SJEKTPUUECKU CETSX.

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

34 Bornpocs! peopMupoBaHus 3JIEKTPOIHEPTUH.

35 JIuHuu snekTpornepenayy Ha IEPEMEHHOM TOKe. blIOYHBIE U CBSI3aHHBIE.

36 JluHum >51eKTponepesaur Ha MOCTOSTHHOM TOKE.

37 CpaBHHTEIIbHAS OLIEHKA JIMHUM 3JIEKTPONepe1adyl Ha IEPEMEHHOM U ITOCTOSIHHOM TOKE.

38 PacuerHble ycnoBus, BAUSIONIME HA MeXxaHuueckue Harpys3ku BJIL.

39 MexaHn4eckne Harpy3Ky MpoOBOJIOB U TPOCOB.

40 3ammrtHas apmarypa s BJL

41 [Tpunmunuanenas cxema KOC, TOL.

42 [TpunnunuansHas cxema ['OC.

43 [TpunuunuansHas cxema ADC.

44 VYyacTue SIeKTpOCTaHIMM pa3IMYHOIO THUIA B IOKPBITHM CYMMapHOM Harpy3ku
SHEPrOCUCTEMBI.

45 CoO6CTBEHHBIE HYXK/IBI JIEKTPOCTAHIUI pa3HBIX TUIIOB.

46 Kareropuu 31eKTponpuéMHUKOB.

47 ABTOTpaHC(HOPMATOPHI. OcoOenHoctu aBTOTpPaHCPOPMATOPOB. Onpenenenue
mapaMeTpoB CXEMBblI 3amenleHus aBToTpaHcopmaropoB. OcCoOEHHOCTH MPOBEICHUS
ONBITOB KOPOTKOTO 3aMbIKAHMSI.

48 JIByx0OOMOTOYHBIE ~ TpaHCPOpPMATOPHI €  PACIICIUICHHBIMH  OOMOTKAaMHU  HU3IIETO
HanpsokeHus. Hasnauenws. YcnoBHoe o0OoO3HaueHHE MNPUHIMIHAIBHAS CXEMa, CXema
3aMelIeHUS.

49 Peaktopsl u koHzmeHcatopsl B cxemax OC. Ha3zHaueHuwe, TUIBI, CX€Ma 3aMELICHMS,
apaMeTpbl CXEMBI.

50 OmnpeneneHre NOTEPh MOIIHOCTUM B TPOJOJBHBIX U IIONEPEUHBIX 3JIEMEHTaX CXEeM
3aMeleHus. PaznuuHele 3anucy BhIpaXXEHUs OTEPb.

51 XapakTepucTdka ©  OMNpEACIICHHE  TMOTEePh  MOIIHOCTH B JABYXOOMOTOYHBIX
TpaHchopMaTopax.

52 XapakTepucTdka W ONpeJeieHHe  TOTepb  MOIIHOCTH B TPEXOOMOTOYHBIX
TpaHchopMaTopax U aBTOTpaHchopMaTopax.

53 TpeboBanusi, mpebsBIsieMble K paclpeeTeNbHbIM YCTPONCTBAM IOJICTAHITHH.

54 birouHble cxeMbI TOACTAHIIUHI.

55 CxeMbl ¢ CeKIIMOHUPOBAHHBIMU CUCTEMAMH IITHH.

56 OcHOBHBIE ~ 33Jauu  NPOEKTUPOBAaHUS CHCTEM INEpejaud U pacIpeleNIeHUs
AJIEKTPOIHEPT UH.

57 «IIpssmoii» wmeTon pacyera pPEKUMOB CIHOKHO-3aMKHYTOM 3JIEKTPUYECKOW CETH C
MTOMOUIBIO0 MaTPHIL.

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

59 PesxxrMbl HeHTpaJIel DJIEKTPUYECKUX CETEN Pa3IMUYHbIX HOMUHAJIBHBIX HAIIPSKEHUN.

60 PacuérHas cTouMOCTh nepe1ayu JJIEKTPOIHEPTHUH.




7.3.2. Kputepru ¥ HOPMbI OlIEHKH

dopma
Cemectp POBELCHHUH Kpurtepuu u HOpMbI OLleHKH
NPOMEKYTOYHOM
arTecTalnuu
7 DKk3amMeH (o COTJIIMYHOY 85-100 Gamnos
HaKOIUTEJIbHOMY «XOPOUIO» 70-84 6amioB
pEUTHHTY) «yJIOBJICTBOPUTETHHO» 55-69 GamoB
0-54 6annoB

«HEYAOBJICTBOPUTECIIBHO»




8. YuebHo-MeToaMuYeckoe U HHPOPMALMOHHOE 0O0ecieuyeHue TUCIHILIMHBI

8.1. O6s13aTesbHAs JIUTEpPATypa

Tun (yueOHUK, ydeOHOE

KoJsimyecTBO B

Ne nocoodoue, yaeoHo- I'on HAY4YHOM
ABTOPBI, COCTABUTEJIH 3aryiaBue (3aroJioBoK)
n/n MeTOAHYECKOoe Iocodue, U3TAHUS oudamorexe /
NPAKTHKYM, JP.) HanmenoBanune 365C
1 HleronpkoB A.B., KoGeneB | DnekTpudecKue CETH U KOMIUICKCHI VYyebHoe nocobue 2024 OBC «Jlanb»
A.B.
2 | Cocrt. B. A. Connaros DNIEKTPOIHEPTeTUYECKUE CUCTEMBI U CETH YyebHoe nocobue 2021 OBC «Jlanby
3 boituyk B. C. DKcCIutyaTauus 3J€KTPOIHEPreTHUECKUX YyeOHoe nmocobue 2021 OBC "ZNANIUM.
CUCTEM COM"
4 | Jlapuna O.M., bupronun DNEeKTPOIHEPTreTUYECKUE CUCTEMBI U CETH VYyebHoe nocobue 2019 OBbC "ZNANIUM.
B.1., 'opnos A.H.[u np.]. COM"
8.2. lonotHuTEIBHAS JIATEPATYPA
Tun (yueOHHK, yueOHOE KosanuectBo B
Ne nocodue, yueoHo- I'on HAY4HOI
ABTOpBI, COCTABUTEJH 3arsaBue (3aroji0BOK)
n/n MeTOoAnYecKoe mocoome, H3TaHUS omomoTexe /
NPAKTHKYM, AP.) HaumenoBanue bC
1 Omnonesa I'. H. DneKTpocHa0KeHNEe TPOMBIIIUICHHBIX YyeOHoe mocodue 2022 OBC "ZNANIUM.
MpeNNpPUSITHI U TOPOJOB COM"
2 | besuk B. A. DNEKTPOIHEPrETUUECKUE CUCTEMBI U CETU Meroanueckue yKka3aHus 2020 9BbC «Jlanb»
3 | Anuaposa T.B. DneKTpocHAOKEHUE U YuebHuk 2019 OBbC "ZNANIUM.
ANEKTPOOOOPYIOBAHUE 3TAHUM U COM"
COOPYXEHHI
4 | ®enan O.B. DNEKTPOIHEPrETUUECKUE CUCTEMBI U CETU JlaGopaTopHbIii 2024 Penosuropuii TI'Y

MIPAKTUKYM




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

— Elibrary [OnekTpoHHBII pecypc] : Hay4Has djeKTpoHHas O6ubiamoreka. — Mocksa : HOB,
2000. — Pexxum noctyna : elibrary.ru. — 3ari. ¢ skpana. — 3. pyc., anri.;

— SpringerLink [OnexTponnslii pecypc] : [0a3a manHbIX]. — Switzerland: SpringerNature,
1842. — Pexxum noctyna : link.springer.com. — 3ari. ¢ skpaHa. — SI3. anri.;

— ScienceDirect [D7eKTpoHHBIH pecypc| : KOJUICKIUS AJICKTPOHHBIX KHHUT HW3/1aTeIhCTBA
Elsevier. — Netherlands: Elsevier, 2018. — Pexxum nocrtyma : sciencedirect.com. — 3ari. ¢ skpaHa. —
SI3. anrm.;

— Cambridge university press [DIeKTpoHHBI pecypc]| : JKypHaibl U3IATEIbCTBA. —
Cambridge: Cambridge university press, 2018. — Pexxum noctyma : cambridge.org. — 3ari. ¢
9KpaHa. — 3. anriL.;

— HOUKOH [DnektpoHHBI pecypc| : dIeKTpoHHas WHGOpPMAIUs : apXuB HAYYHBIX
xypHaioB. — Mocksa : HOMKOH, 2002. — Pexxum moctymna : neicon.ru/resources/archive. — 3arim. ¢
9KpaHa. — 3. pyc., aHIL

8.4. [lepeuenb nporpaMMHOro odecrneyeHust

Ne Hanvenosamme O PexBU3UTEI IlOI“OB?pa
n/n (nata, HOMep, CPOK ACHCTBHUA)
1 Windows: noroBop Ne 757 ot 04.07.2018, cpok
WinPro 10 RUS Upgrd OLP NL Acdmc JeNCcTBUS — OECCPOUHO;

KoHTpakT Ne 1653 ot 14.12.2018, cpok
JeWcTBHS — OECCPOYHO

2 Office Standard: moroBop Ne 690 ot 19.05.2015, cpok
Office Stdandard 2013 Russian OLP NL JeHCTBHUS — OeCCPOUHO
AcademicEdition

3 Mirapolis Human Capital Management JTULEH3UOHHBIN 1oroBop Ne 1346 ot

24.12.2024, cpok aeucTBUS — 10
31.12.2025

8.5. Onucanne MarepHaJbHO-TEXHHYECKON 0a3bl, HEOOXOAMMOM /ISl OCYLIECTBJICHUS
00pa3oBaTeIbHOIO MpoLecca Mo JHUCUUIIINHE

HaumenoBaHue 000py10BaHHBIX Y4eOHBIX

Ka0MHeTOB, 1a00paTOPHii, MACTEPCKHUX U

Ne Ap. 00bEKTOB /1JIsl IPOBe/ICHUs!

/Il | MPAaKTHYeCKHUX U JJA00PaTOPHBIX 3aHATHIA,
NMOMeIIeHUH VISl CAMOCTOATEIbHOMI

padoThl 00y4YaommMxcs (HoMep ayAuTOPHH)

IlepeyeHb 0CHOBHOTO 000pYy/A0BAHMA

Aynuropus Be6-KOHPEpeHIUH. Cron npenogaBaTenbCKU, KpaH
VYuebHas ayIuTOpus Ui IPOBEICHUS TEJIEBU3UOHHBIN, pOYTED, CTOWKA IS
3aHSTHUN JEKIIMOHHOTO THIIA. TeJIeBU30pa, BeO.Kkamepa, TpaHCIapaHT-
VYuebHas ayIuTOpus Ui IPOBEICHUS NEPETSIKKA, IIUPMa, HAYIIIHUKH,
3aHSATUN CEMUHAPCKOIO THIA. KOMIIBIOTEp € BbIX0A0M B HTEpHET

YyeOHast ayTuTOpUs A KYpCOBOTO
MIPOCKTUPOBAHUS (BBITIOTHEHUS KYPCOBBIX
pabor).

VYuebHas ayTuTOpHS I TPOBEACHUS
TPYNIOBBIX U WHAUBHUIYAIbHBIX
KOHCYJIbTAIUH.

YyeOHast ayTuTOpus A1 TPOBEICHUS




n/n

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHETOB, JIa00OPATOPHIi, MACTEPCKUX U
Ap. 00bEKTOB /ISl IPOBEAEeHUS
NMPAKTHYECKHUX U JIa00OPATOPHBIX 3aHATHH,
MOMeIeHUH JJI51 CAMOCTOATENbHOM
padoThl 00yYaKOIMXCs (HOMep ayAuTOPHM)

IlepeyeHb OCHOBHOIO 000PY/10BAHUS

3aHSATHNA TEKYIIEro KOHTPOJIS U
MIPOMEKYTOYHOU aTTecTanuu. (3-705)

AynuTopust Be0-KOH(EpeHIui.
VYuebHas ayauTopus 11 IpOBeICHHS
3aHATUH JEKIIMOHHOTO THIIA.
VYuebHas ayauTopus Ui IpOBeICHUS
3aHATUN CEMUHAPCKOIO THUIIA.
VYuebHas ayIuTopus 1)1 KypCcOBOTO
MIPOEKTUPOBAHMUS (BHITIOTHEHUS KYPCOBBIX
pabor).

VY4ebHas ayTuTOpHs ISl IPOBEICHHS
IPYIIIOBBIX U UHIUBUAYAIbHBIX
KOHCYJIbTALIU .

VYuebHas ayIuTopus Ui IPOBeEICHHS
3aHATHH TEKYIIETO0 KOHTPOJIS U
IPOMEXYTOUHOM arrectaruu (2-405)

Cron npernogaBaTeabCKUd, YKpaH
TEJICBU3UOHHBIN, pOyTEP, CTOMKA ISl
TeJNeBU30pa, Be€O.Kamepa, TpaHCIIapaHT-
MEepeTsHKKA, MUPMa, HAYIIHUKH,
KOMITBIOTEP C BbIX0/10M B IHTEpHET.

[Tomemienue 1uisi caMOCTOSATENbHOM pPabOThI
obyuatomuxcs (I'-401)

CTOJII)I, CTYJIbsA, KOMIIBIOTCPHI

[Tomemnienue [uIst caMOCTOSATENbHOM pabOThI
obyuatomnuxcs (C-916)

CTOJII)I, CTYJIbsA, KOMIIBIOTCPLI
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