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Pabouyto mporpamMmy cocTaBuiI(H):
JOIIeHT Kadenpsl «IEeKTPOCHA0KECHHE U DIIEKTPOTEXHUKay, K.T.H. [LnaTtos B.U.

(Oondicnocmy, yuernoe 36anue, cmenetsb, @amunusa U.0.)

PenensupoBanue pabodeid mporpaMMbl TUCIUILIHHBIL:

v OtcyrcTBYyeT

Penensent

(Oondicnocmy, yuernoe 36anue, cmenetsb, Pamunus U.0.)

PaGouas mporpamma aucuumiinHel coctaBieHa Ha ocHoBaHuu ®I'OC BO u yuebHoro miana
HaIpaBJICHUs TOATOTOBKU
13.04.02 D5eKTpOIHEPTreTUKa U SJIEKTPOTEXHUKA

Cpok aeiicTBus padoueil nporpaMMbl JMCOMILIMHBI 10 «31» aBrycra 2024 r.

YTBEPXIEHO

Ha 3acenanuu xadenps
«DNEKTPOCHAOKEHHE U DIIEKTPOTEXHUKA»

(mpotoko:n 3acenanus Ne 2 ot «08» centsiops 2021 r.).



1. Ilean ocBOeHUNI TUCUHUILIUHBI

Llenb OCBOCHMS AHUCIUIUIMHBI — TIOJNyYeHHE OOydYarolmMMHUCS 3HAaHMH O mpolieMax
TPaIUIIMOHHOM W aJbTEPHATUBHOM DHEPreTHKH, COBPEMEHHBIX CIIOCO0AaX TMONyYeHHS H
npeoOpa3oBaHusl YHEPTUU W3 BO30OHOBISIEMBIX HMCTOYHUKOB, €€ XPaHEHHS M TPAHCIOPTUPOBKH.
Oco000€ BHUMaHUE YIEAETCs JIEKTPUUECKON SHEPTUH.

8. Mecrto nucuumiaunbl B crpykrype OIIOII BO

JIMCUMIUIMHBL M TPAKTUKHU, HAa OCBOGHUU KOTOPBIX OasupyeTcss OaHHas IUCLUIUIMHA:
mucuuiuinael - broka 1 wactu, ¢dopmMupyeMoil ydacTHHKamMu 00pa3oBaTENbHBIX OTHOILICHHUN
HarpaBjeHuss noaArotoBku OakanaBpuata 13.03.02 «DieKTposHEpreTHKa M AJICKTPOTEXHHUKA):
«CoOBpEeMEHHbIE HEPreTUUYECKUE CUCTEMbI U DJIEKTPOHHBIE IpeoOpazoBarenuny, «lIpueMHuku u
MOTPEOUTEIH IIEKTPUUECKON SHEPTUNY, «DIEKTPOIHEPTETUUECKUE CHCTEMBI M CETH.

HI/ICHI/IHHI/IHLI " IPAaKTHUKH, I KOTOPBIX OCBOCHUC HaHHOﬁ JAUCHUITIIMHBI HeO6XOI[I/IMO Kak
NpeaAmCCTBYIOICC: ((HpOGKTI/IpOBaHI/Ie HHTCJUICKTYAJIbHBIX CHUCTEM YIpaBJICHHUA
BHeKTpOCHa6)KCHI/ICM», ((COBpCMeHHLIe CHUCTCMbI yueTa QJICKTPOSHEPIUA B CHUCTEMAX
E)JIeKTpOCHa6)K€HI/I$I», BBIIIOJIHCHUC MaFHCTepCKOﬁ AUCCECpTalnu.

8. Ilnanupyemble pe3yabTaThl 00y4eHHs

dopmMupyemsbie U Nuagukaropbl
KOHTPOJIMpyeMble AOCTUKEHM S IliianupyemMbie pe3yJibTaThl
KOMIIETEHIMHU KOMIIETEeHILM I o0yueHust

(Ko 1 HAMMEHOBAHUE)
IIK-1 Criocoben
¢bopmynupoBaTh

(K0Jl 1 HAMEHOBAHUE)
[1K-1.1. Pa3pabarsiBaet
HPOEKTHI CUCTEMBI

3HaTh: TpeOOBaHUSI HOPMATUBHBIX
JIOKYMEHTOB K 3JIEKTPOCHA0KEHUIO

aBTOMaTHU3alUU IIPU
MIPOEKTUPOBAHUHU CUCTEM
IIEKTPOCHAOKEHUS

TEXHUYECKHUE 3aTaHHUs, AIEKTPOCHAOKEHUS 00BEKTOB.
paspabatbiBaTh U o0bekToB [1]] YMeTh: IPOEKTUPOBATH JTUHUU
HCIIOJIb30BATh CPEJICTBA AJIEKTpOTIepEauH,

TpaHc(hopMaTOpHbIE MOJICTAHLIUH.

Brnajets HaBbIKaMu 00OCHOBaHUS
BBIOOPA ONTHUMAIILHOTO PEHICHHUS 110
MTOCTPOCHHUIO CHCTEMBI
AIIEKTPOCHAOKEHHUSI.

[TIK-1.2 OcymectBasier
pa3paboTKy BapuaHTOB U
BBIOODP ONTHMAaNIbHOM
CUCTEMBI
AIEKTPOCHAOKEHUS
o0bexToB I1]1

3HAaTh: OCHOBHBIE CITOCOOEI
MOCTPOCHUS CUCTEM
AIEKTPOCHAOKEHHUS TUTTOBBIX
00BEKTOB.

YMeTh: GopMyTUPOBATH BAPHAHTHI
AIEKTPOCHAOKEHHS OOBEKTOB U
OIICHUBATh WX IEPCIICKTUBEI.

BrnaneTs: HaBbIKaMH pa3pabOTKu
CXEM 3JIEKTPOCHA0KEHUS! OOHEKTOB.




4. CTpyKTYypa M coJepKaHue TUCHUILIMHBI

DopMBbI TEKYLLET0

Bun . KOHTPOJISA
Monayab . HaumeHoBaHue TeM 3aHATHH
(pazzen) yueOHoit (yaeGHoii paGoThI) Cemectp | O0beM, .| Bbanabl | UHTEpakTHuB, 4. (HamMeHOBaHMe
padoThI OLICHOYHOI'0
cpeacTBa)

Jlek 1 OO61mue npobieMbl SHEPreTHKU. AHAIIN3 3 2 - - Ornpoc B x0/€ JIEKINU
MHUPOBBIX SHEPTETUYECKUX KPU3HCOB.

Jlek 2 CniocoObI MoTy4eHus, HaKOIUICHUS U 3 2 - - Onpoc B X0€ JICKIHHU
TPAHCIIOPTUPOBKHU AJIEKTPOIHEPTUH.

JIab 1.1 HccnenoBanue monenu GOTOIEKTPUIECKON 3 2 - - Oruer no 1a0. PaGote
COJIHEYHOM JIEKTPOCTaHIUH.
Opranu3zallioOHHOE 3aHATHE, HHCTPYKTAXK IO
TEXHUKE O€30IMaCHOCTH.

JIa6 1.2 Hccnenoanre Moaenu (GOTOAICKTPUICCKOM 3 2 - - Otuer no 1a6. PaGore
COJTHEUHOMH 3nekTpocTaHiuu. [IpoBenenue
U3MEPEHUM.

Jlex 3 BetpsiHble SJHEPreTUYECKUE YCTAHOBKH. 3 2 - - Omnpoc B Xx0€ JeKIUU

Jlek 4 ConHeYyHbIe KOJUIEKTOPHI M DJIEKTPOCTAHIINH. 3 2 - - Ornpoc B X0/1€ JISKITUN

JIa6 1.3 HccnenoBanue Moaenu GoTo3IEKTPUIECKOM 3 2 - - Ortuer no na6. Pabote
COJIHEYHOM 3JIEKTPOCTaHIUH.
Berpoanexrporeneparopa. [loaroroska
oTyYeTa.

JIa6 1.4 HccnenoBanue Moaenu GoTo3IeKTPUIECKOI 3 2 - - Ortuer no na6. Pabote
COJTHEYHOM 3JIEKTPOCTaHIMH. 3amuTa paboThl.

Jlex 5 BonHoBast v npuiIMBHAs YHEPTETHKA. 3 2 - - Omnpoc B xoz€ JeKInun
[ToTeHunanbHbIE BOBMOKHOCTH U YPOBEHB
pa3BUTHSL.

Jlek 6 Jpyrue Buabpl aIbTEPHATUBHON YHEPTETUKH. 3 2 - - Onpoc B X0J€ JEKIHHU

JIab 2.1 Ornpenenenne 3aBUCUMOCTH MaKCUMaTLHOTO 3 2 Ortuer o 1a0. Padore

3HA4YEHMS MOLHOCTU CUHXPOHHOTO
reHeparopa OT YHUClIa JIONACTEH BETpOTYpOUHBI
IToaroroBka K IpOBEICHUIO U3MEPEHUN.




DopMBbI TEKYLLET0

Bun . KOHTPOJISA
Moayasb . HanmeHnoBanue TeM 3aHATHI
(pazzen) yueOHoit (yaeGHoii paGoThI) Cemectp | O0beM, u.| Bbanabl | UHTEpakTHuB, 4. (HamMeHOBaHMe
padoThI OLICHOYHOI'0
cpeacTBa)

JIa6 2.2 Onpenenenre 3aBUCUMOCTH MaKCUMaJIbHOTO 3 2 - - Ortuer o 1a6. Padore
3HAQYEHHS] MOILHOCTU CUHXPOHHOTO
reHepaTopa OT Yucia JionacTeld BeTpOTypOHHbI
[IpoBeneHne N3MEPEHUN.

Jlex 7 buomaccosas sHepretuka. HetpaguunonHoe 3 2 - - Onpoc B X0€ JICKIHHU
TOIUTUBO.

Jlek 8 OcHOBBI pacyeTa NMepCrneKTUBHBIX 00BHEKTOB 3 2 - - Ornpoc B x0/€ JIEKINU
AJIEKTPOIHEPI €TUKH.

Jla6 2.3 Ormpenenenne 3aBUCUMOCTH MaKCUMAILHOTO 3 2 - - Otuer o 1a6. PaGore
3HAQYEHMS] MOILIHOCTU CUHXPOHHOTO
re’HepaTopa OT 4ucia Jionacten
BeTpoTypOuHbL. [IpoBenenmne usmepenuit u
00paboTKa X Pe3yJIbTaTOB.

JIa6 2.4 Ornpeznenenne 3aBUCUMOCTH MaKCUMaIbHOTO 3 2 - - Otuer no 1a6. PaGote
3HAQYEHHS] MOIIIHOCTU CUHXPOHHOTO
reHeparopa OT YUCIa JonacTei
BETPOTYpPOUHBI.

3adeTHOE 3aHsTHE.

Cp N3yuenne pekoMeHJ0BaHHOTO 3 40 - -
TEOPETHUECKOr0 MaTepualla, moAroToBKa K
J1a00paTOPHBIM paboTaMm.

ITA Jlonyck K PK3aMeHy 3 0,35 - - CobecenoBanue

Kontpons | Ok3ameH 3 35,65 - - buietsl, BOIpoCH! K

PK3aMEHY
Hroro: 108 -




5. O0pa3oBaTebHbIE TEXHOJIOTHU
JUist OLleHKH 3HAHWUH, YMEHHS U YPOBHS MPO(EeCCHOHATBHBIX KOMIIETCHIIUHN, TPHOOPETaeMbIX
BBIIIYCKHUKOM B IIpOIecCe H3Yy4YEHMs] TUCHMILIMHBI «B0300HOBIIsIEMBbIE HCTOUYHUKU SHEPIUN»,
MCIIOJIb3YIOTCSI TEXHOJIOTUU TPAJIULMOHHOIO O0yUEHUS:
- JICKLUU;
- 1abopaTopHbIe padOThI COTIIACHO METOAMYECKUM YKa3aHUSIM;
- paznuuHble (OPMBI CaMOCTOATENBHOM pPabOThl, KOTOpas BKIIOYAET MOATOTOBKY K JICKIUSAM H
1a00paTOpHBIM padboTaMm.

6. MeTonuyeckune yKa3aHusi 10 OCBOEHUIO TUCHMIIUHBI

6.1. OOyvaromMcsi HEOOXOIMMO O3HAKOMHUTBCS: C COJep)KaHHEM padodeil MporpaMmsl
qucuumuineel (manee — PITM), ¢ mensiMu M 3agayaMy JUCLMIUIMHBL, €€ CBS3SMU C JPYTMMH
JUCIUIUIMHAMHE  00pa30BaTeIbHOM IMPOTPaMMBbl, METOJMYECKMMHU pPa3padOTKaMH 10 JTaHHOW
JOUCLAIIINHE.

6.2. MeToandeckue yKa3aHus 110 IMOJrOTOBKE K JICKIIMOHHBIM 3aHSATHSIM.

B Xo0ae JICKIII/Iﬁ paccMaTpruBarOTCA OCHOBHBIC IIOHATHA TEM, CBA3AHHLIC C HHUMHU
TEOPETHYECKHE U MPAKTHYECKUE TPOOIIEMBI, JAIOTCS PEKOMEH/IAINH ISl CAMOCTOSATENILHON pabOThI
N TOATIOTOBKC K IIPAKTHYCCKUM 3aHATUAM. HO3TOMy HN3YUCHUC OUCHUILIMHBI Tpe6yeT
CHCTEMaTHYECKOTO M TMOCJIEAOBATEIbHOTO HAKOIUICHUS 3HAHWH, CJIEI0BAaTEIbHO, IPOITYCKU
OTAETBbHBIX TEM HE IMO3BOJIIIOT IITyOOKO OCBOWUTH mpeamer. OOydaromumcs HEOOXOAMMO: Iepen
Ka)XJOH JIEKIeld NpocMaTpuBaTh pabouyyl0 NpOrpaMMy AWCHMIUIMHBIL, €€ OCHOBHBIE BOIPOCHI,
PECKOMCHAYCMYIO JIMTCPATYPY, UTO IIO3BOJIMT COKOHOMUTL BPEMS HAa OCBOCHHEC TEMEBI HA Ay JUTOPHOM
3aHATHUW; Tepel O4YepeHOM JIeKIueld HeoOXOIMMO HPOCMOTPETH/TIOBTOPUTH  MaTepUalibl
npeablaymend naekuuu. [lpu 3aTpyqHeHUsX B BOCHPUATHH MaTepualia CJleayeT OOpaTUThCS K
OCHOBHBIM JIUTEPATYPHBIM HCTOYHHKAM.

6.3. Meronuyeckue yka3aHus 110 OArOTOBKE K J1a00OpaTOPHBIM paboTam.

Beinmonnenue nabopaTopHbIX paboT BkitoyaeT 3 3Tama. Ha mepBoM CTyIeHTHI H3y4yaroT
TEOPETHYECKUH MaTepuayl M TOTOBAT (OpPMY OTUYETa, TOCIE YEero MOXOIIT coOecemoBaHME Ha
npeaMerT Jorycka K padore. Jlanee BBIIOIHsIETCS caMa paboTa Mo pyKOBOACTBOM y4eOHOTO MacTepa
U 3aBepmiaetcs opopMIIEHHE OT4eTa. TpeThbrM STaroM sBISETCS 3amuTa padoTel B (opme
cobeceJOBaHUs C MPEToaBaTeIeM.

6.4. CamocTosiTenpHas padoTa BKIIOYAET B ce0sl BHIIIOJHEHUE PA3IMYHOIO poja 3aJaHuil U
CaMOCTOSITENIbHOE M3YYeHHE TEOPETHUYECKOI0 MaTepuana 1Mo yueOHMKaM M y4eOHBIM MOCOOMSM C
MOJTOTOBKOM K MPAaKTUYECKUM 3aHATHSIM. KOHTpOJIb caMOCTOSATENbHON paboThl 00yYaroIMXCcs HaJ
IpOrpaMMOIl Kypca OCYILECTBIISIETCSI B XOJIe MPAaKTUYECKUX 3aHATHH (YCTHBIM OIpoc, pelieHne
3a[a4, IMyOJMYHOE BBICTYIUICHHE C IOKJIAJIOM TI0 BEIOpaHHOW TeMe, TECTHPOBAHHUE).

7. OeHOYHBIE CPEACTBA

7.1. IIacnopT OLICHOYHBIX CPEACTB

Kox koHTpO1MpyemMoii KoMIeTeHIMU HaunmeHoBanme
Cemectp
(nJm ee 4acTH) OLICHOYHOI'0 CPeACTBA
3 ITK-1 (IIK1.1) TecroBsle 3apanus 1-90, 234-330.
[K-1 (IIK-1.2) Tecroseie 3aganus 1-305, 405-530
ITpakTnueckoe 3anstue Nel
[K-1 (IIK-1.3) Tecrosrie 3ananus 301-585
ITpakTnueckoe 3ansatue Ne2




7.2. TunoBbIe 3aJaHUA WJIH MHBIE MATEPHAJIbI, HE00XOAUMBbIE IJI TEKYIIEro KOHTPOJIs
7.2.1 IlpakTHyecKue 3aJaHUs.
[TpakTryeckue 3a1aHusl y4eOHBIM IJIAHOM HE MIPEyCMOTPEHBI.

7.2.2. JlabopaTopHblie padoThl — BBINOJHAKTCH B COOTBETCTBHMH C METOAMYECKHUMU
YKa3aHUSIMH.
Tembi:
1. Uccnenoanue Moaenu (OTOAIEKTPUICCKON COTHEYHON AIIEKTPOCTAHITUY.
2. OmpeneneHre 3aBUCMMOCTH MAaKCHUMAaJIbHOTO 3HAYEHUS MOIIHOCTH CHHXPOHHOTO
reHeparopa OT YMCIIa JIONAacTel BeTpOTypOUHBI.

®opma oTyera no JadopaTopHoii padore

OT4er JOKEH CONlepIKaTh:
e HasBanue, uenb 1 3a1a4 pabOTHI.
Kpartkue TeopeTndeckue cBe1eHUs.
[Tporpammy paboTsbl.
PesynbTatsl n3mepenuii no ¢popme, ykazaHHOH B METOJJUYECKOM ITOCOOUU.
BriBoapl.

Kpartkoe onucanue u persiaMeHT BbINOJTHEHHSA
[lepen HawamoM pabOTHI MPOBOIUTCS coOEceOBaHWE MO 3HAHUIO METOIMKH PadOTHI, IO
pe3yibTaTaM KOTOPOIro NMPUHUMAETCS PELIeHUs O JIONyCKe K ee BbloyiHeHHt0. PaboTa mpoBoauTCs
M0/l PYKOBOJCTBOM Y4YEOHOrO MacTepa, KOTOpbI Iocje €€ BBIINOJHEHHs JeNaeT 3aluch Ha
UHIUBUYAIbHBIX TUTYJIBHBIX JHMCTaX. 3allUTy paboThl MPOBOJAUT MpenojaBaTeiab B (opme
co0ece10BaHuUs C 3alUChI0 HA TUTYJIBHOM JIUCTE.

Kpurepun onenku:

- OLIEHKA «OTJIMYHOY» BBICTABIIAETCS 00yUaroIeMycs, MOJIyUYUBIIEMY JOCTOBEPHbIE PE3YIbTaThl
U CyMEBIIEMY IPaMOTHO UX OOBSCHUTH;

- OLIGHKY «XOpOLIO» MOJy4yaeT O0O0ydYaroluiics, MOJyYUBIIMKA HE MOJHOCTBIO JIOCTOBEPHBIE
Pe3yNIbTaThl UM HE CYMEBIINM OOBSICHUTH X B ITOJIHOM 00bEME;

- OLIGHKA «Y/I0BJIETBOPUTEJILHO» BBICTABIISIETCS 00yyarolieMycs, BBINOJIHUBLIEMY paboTy ¢
CYIIECTBEHHOW ITOCTOPOHHEN ITOMOIIBIO.

- OLICHKA «HEYJOBJIETBOPUTEIBHO» BBICTABJISETCS OTCYTCTBYIOIIMM Ha 3aHATHU WU
JOTTYCTUBIIUM I'pyOble OLIMOKH MPU BHIMOIHEHUN PAa0OTHI M OOBSICHEHUN UX PE3YJIbTAaTOB.

TpedoBaHusi K 0pOPMIICHUIO OTUETA

Otuer cocTaBisieTcs Ha iauctax Gopmara A4 oauH Ha MOJATPYIITY, & €T0 THUTYJIbHBIE JTUCTHI —
Ha Kaxaoro oOydyaromierocs. 3aroToBKH TpaHUUecKMX MaTepuajoB B JJIEKTPOHHOM BHJE
MPEACTABIISIIOTCS IPENOAABATEIIEM.

7.3. OuneHo4HbIe CpeacTBAa JA NPOMEKYTOYHOH ATTECTAUUMM IO HUTOraM OCBOEHHS
AUCHHUILJIMHBI

7.3.1. O6pa3ubl TeCTOBbIX 3aJaHUH

1. DHeprus — 3T0:
O  CIIOCOOHOCTH COBEpIIATH PabOTy



O  TEIJIO, BBIACIACMOC ITPOBOAaMU C TOKOM
©) MAaKCUMAaJIbHOC HAIIPSXKCHUEC Ha aKKYMYJIATOPE
©) OTHOILICHHUEC HAIIPSAXKCHHUS B LICIIU K TOKY

2. OOmmenpuHATON B HAYKE €AMHUIICH U3MEPECHHS YHEPTUU SBIISCTCS:

o Bomast
o Barr

o Awmmep
o Jlxoynp

3. OOmenpuHATON B OBITY €IMHUIICH H3MEPEHUS DICKTPOIHEPTHH SIBIISCTCS:
KHJIOBATT-4ac

amrnep-ceKyH/ia

KaHJemna

o O O O

IOUM

4. BoJIBIIYIO YaCTh 3JICKTPOIHEPTUH MOTyYAOT
O B pe3yJbTaTe XUMUYICCKOU PEAKIIUU
O 3a CUeT YNpaBJIIEMOT0 TEPMOSICPHOTO CUHTE3a
O M3 MeXaHH4YeCKOou OHCPIHHU IIPU ITOMOLIU I'€HEpaTopa
O W3 TPO30BBIX 00JIAKOB

5. Haubonee pacnpocTpaHEHHBIM TUIIOM [TPOMBIIIJIEHHON 3JIEKTPOCTAHLIMU B HACTOSIIIEE
BpPEMSI CUNTAETCS

I'9C
TOC

ADC
Berposas

0O O O O

6. YcTaHOBHUTE COOTBETCTBHE MEX/Y THIIOM 3JIEKTPOCTAHIIMU U MICTOYHUKOM SHEPIUU
o IDC-Bona
o T3C- yrneBonopoasl
o ADC- aromHas sHeprus

7. YCTaHOBUTE COOTBETCTBUE
o BozobHOBNsSIeMbIE HCTOYHUKU SHEPTUH — BO/Ia, OoMacca
o HeBo306HOBIsIEMble UCTOYHUKU SHEPTUH — HEPTH, ra3

8. YcTaHOBUTE COOTBETCTBHE

TpanuuyroHHbIE UCTOYHUKH dHepruu — ['DC

TpaguuoHHbIE UCTOYHUKH d3Hepruu — TOC

AJbTepHAaTUBHBIE HCTOUHUKU SHEPTUHN — BETPOAIEKTPOCTAHLIUN
AJbTepHAaTUBHbIE HCTOUHUKU SHEPTUH — COJIHEUHbIE OaTapen
XVMMHYECKNE UCTOYHUKHU SHEPTUH — FaIbBaHUUECKHUE SIEMEHTHI

0O O O O O

9. Heo0X0MuMOCTh IOMCKA AJIbTEPHATUBHBIX METOI0B BBIPAOOTKH JIEKTPOIHEPTHU
o0ycIoBieHa:
O OrpaHUYECHHOCTBHIO 3aI1aCOB MCKOMAEMOT0 TOILINBA



O CaHKLMSMH 3aMaJHbIX CTpaH
o =Hu3kuM KIIJ] mapoBsIx TypOuH
MaJIo¥ MoITHOCTEI0 TOC

O

10.  PacTtutenpHOe TOIUIMBO JJIsl aBTOMOOUIIEH pa3pabaTbiBaeTCs MO MPUUUHE:

HU3KOH 3P (HEKTUBHOCTH HEPTEITPOTYKTOB
OTCYTCTBHSI BPEIHBIX BRIOPOCOB
HEOOXOMMOCTH 3aIIUTHI JIBUTATEIIS

o O O O

OrpaHU4YCHHOCTH 3aI1aCOB He(bTI/I urasa

7.3.2. Bonpochl K NPOMeKYTOYHOM aTTecTaluu

Ne Bomnpocsl Kk 3k3ameny

n/n

1 [Tony4yenue, HakoOIUIEHUE U TIPe0OPa30BaHUE IHEPIUH.

2 OCHOBHbBIE TOHSATHUS 3JEKTPOIHEPIETUKH: MOIIHOCTb, TOK, HaNpsKEHUE, IHEPIHus,
paborta. 11X B3auMOCBS3b.

3 OcHoBHBIE TIPOOIEMBI COBPEMEHHOMN SHEPTeTUKH. DHEPrOKPU3UCHI.

4 TpagunuoHHas U albTepHaTUBHASI SHEPTreTUKA.

5 B0300HOBIIsI€MbIE HCTOUHUKH 3HEPTUH U UX UCIIOJIb30BAaHUE.

6 Hcnonb3oBaHue SHEPTHH BETPA.

7 CouHeuHble (POTORIEKTPUYECKHE CTAHLIUY.

8 ConHeuyHbl€ TEIIOBbIE 31EKTPOCTAHIIMH.

9 XpaHeHME DHEPrMM B aKKyMYJATOpax, KOHIECHCATOpax, BOAOXPAaHWIMILAX U
MaxOBHKax

10 Y CTpOCTBO KUCIOTHBIX U IIEIOYHBIX aKKYMYJIATOPOB, NX IPUMEHEHUE

11 ATBTEpHAaTUBHBIE HCTOYHUKH YHEPTUU U NIEPCIIEKTUBBI X MCIIOIb30BAHMS.

12 ["'eoTepManbHbI€ JIEKTPOCTAHIIUN — IPUHIIUIT PaOOTHI U COCTOSIHUE Pa3BUTHS.

13 Hcnonp30BaHne S3HEPIMH MOPCKHUX BOJIH.

14 IIpunuBHBIE SJIEKTPOCTAHIUN.

15 YCTpOoHCTBO M CTPYKTYpHAsi CX€Ma TUIPABINYECKON JIEKTPOCTAHIINH.

16 Y CTpONCTBO U CTPYKTYpHAsl CXEMa FMAPOAKKYMYJIUPYIOLIEH 3J1EKTPOCTAHIINH.

17 O6ocHOBaHNE HEOOXOAUMOCTH «3€JI€HON» SHEPTEeTHKU.

18 [Touemy B Poccuu maiio BETPSHBIX 2JIEKTPOCTAHLINN ?

19 Berposnepreruka Poccun.

20 MupoBasi BETpOIHEPreTHKA.

21 Mauiible TUAPORIEKTPOCTAHIIUH — IIPUHIIUAI PAOOTHI, TEPCIIEKTUBBI.

22 bruosHepreTnka — COBpEMEHHOE COCTOSIHUE U ITEPCIEKTUBBI Pa3BUTHS.

23 Bonopon, kak nepcrneKTUBHBINA YHEPTOHOCUTEIIb.

24 Cnioco0sI TToTydeHusT BOJAOPO/Ia.

25 HckyccTBEeHHOE KUIKOE TOILIIMBO.

26 [TepcrieKTHBBI TPaHCIIOPTA HA AJILTEPHATUBHBIX UCTOYHUKAX SHEPTUH.

27 ConHeuyHble KOJJIEKTOPBI.

28 TennoBble HACOCHI.

29 CoBpeMeHHbIE B3TJISA/IbI Ha SHEProcOepeKeHHE.

30 I'panuenT-TeMiepaTypHas 3J€KTPO3HEPreTHKA.

31 [IpeobpazoBanue TEIIOBOM YHEPTUU B DIEKTPUUECKYIO B 31eMeHTax IlenpThe.

32 [TpunatIMT paboTHI BOJOPOIHOTO TOTUIMBHOTO JIEMEHTA.




Bonpocsl Kk 3k3amMmeny

n/n

33 [lepcnekTUBHBIE METObI HAKOTICHUS SHEPTUH.

34 IIpuMeHeHre MaxOBUKOB B KQ4€CTBE HAKOIIUTEIIEH YHEPTUU.

35 Pacder sHeprun Bo3yIIIHOTO BUHTA.

36 Pa3HOBUIHOCTH BO3YIIHBIX BUHTOB U X OCOOEHHOCTH.

37 BeprtukanbHbie BO3AYIITHBIE BUHTHI.

38 ["'opu3zoHTaIbHBIE BO3YIIHBIC BUHTHI.

39 Oco0eHHOCTH KOHCTPYKLIUHA T€HEPATOPOB JJIsI BETPOAICKTPOCTAHILIUMN.

40 IlerpoTepManbHbi€ AIEKTPOCTAHIUH.

41 [Tapabonnyeckue KOHLIEHTPATOPbI COJTHEYHON 3HEPTUU U UX IPUMEHEHUE.

42 BakyyMHbI€ COTHEUHBIE KOJIJIEKTOPHI.

43 Pa3HOBUAHOCTH BOJTHOBBIX 3JIEKTPOCTAHIIUM.

44 [Touemy B Poccuu mMaiio COMHEUHBIX AJIEKTPOCTAHLIUN?

45 [IpumeHeHue anbTepHATUBHBIX HCTOUHUKOB SHEPTUH HA TPAHCIIOPTE.

46 DddexT 3eedeka U ero MPaKTUIECKOE MPUMECHEHUE.

47 O¢ddexr IlenbThe U ero npuMEeHEHHE B COBPEMEHHBIX YCTPOMCTBAX.

48 buomaccoBas sHepreTuka.

49 [TpyHLMIIBI TOCTPOEHUS FHEPTOCOEPETAIOILETr0 AOMA.

50 KoMOuHMpOoBaHHOE SIEKTPOCHAOXKEHHE C  HUCHOJIB30BaHUEM  BO300HOBIISIEMBIX
MCTOYHUKOB YHEPIHH.

51 OcHoBHbIE TPOOJIEMBI aTbTEPHATUBHOM SJEKTPOIHEPTETUKH U ITYTH UX PEIICHHUS.

52 CoBMecTHas paboTa BETPSIHOW U COJTHEYHOM 3IEKTPOCTAHIIMA.

53 ['uOpunHbIe 31eKTPOCTaHIIMU (AIbTEPHATUBHBINA UCTOYHUK U 3JIEKTPCETH).

54 DKOHOMHMYECKHUE aCHEKThl AIbTEPHATUBHON SHEPIreTUKH.

55 CorpskeHre BETPOCOTHEYHOM AJIEKTPOCTAHIINH C DJIEKTPOCETHIO.

56 HopMmanuzamusi XapakTepUCTHK JIIEKTPOCETH Ha 0a3e BETPSHON WM COJHEYHOU
AJIEKTPOCTAHIINH.

57 [TpuHtUIIEI TOI00pa AKKYMYJISITOPHOM TPYIIIHI JJI BETPOIJIEKTPOreHEpaTOpa.

58 AKKYMYJISITOPHBIHN 3JIEKTPOTPAHCIOPT.

59 besnonacTHble BETPOYCTaHOBKHU.

60 Berporeneparopsl Ha BO3yLLIHOM 3Me€e€.







Cemectp

dopma
NPOBECHUs
NPOMEKYTOYHOH
aTTecTaluu

Kpurtepuu u HOpMbI OLIEHKH

DK3aMeH
(TUCHEMEHHBIN
orpoc
00ydJaronuxcs mo
ouneram)

«OTJIIMYHO»

OOyuarommmiics obmamaer
[IyOOKUMH W TPOYHBIMH
3HAHUAMUAU IporpaMmMHOIO
MaTepuaa; npu OTBETE
IPOIEMOHCTPUPOBAI
HCUepIIbIBAOIIICE,
HOCJICIOBATEIILHOE u
JIOTUYECKH CTpOIHOE
HU3JI0KCHUC, MpaBUJILHO
cOpMyaHpOBaT TMOHATHI U
3aKOHOMEPHOCTH I10 BOIIPOCY.

«XOpOoIIo»

OObyuaromuiics obmamaer
JIOCTATOYHO MOJIHBIM 3HAHHEM
IIPOrPaMMHOT0 MaTepHalia; ero
OTBET IMPE/ICTABIISCT
IPaMOTHOE M3JI0KCHHE
yueOHOro Marepuasa 1o
CYIIECTBY; OTCYTCTBYIOT
CYIIIECTBEHHBIC HETOYHOCTHU B
(bOopMyYITHPOBAHUY TTOHSITHH;
MPABWIBHO TIPUMEHEHBI
TEOPETUUECKHE MOJOKCHHS,
MIOJITBEPKICHHBIC TTPHUMEPaMHU.

«YOOBJICTBOPUTECIIBHO»

OOyuaromuiics UMeeT o0IIHe
3HaHUS OCHOBHOT'O MaTepHuasa
0e3 yCBOEHHsI HEKOTOPBIX
CYIIECTBEHHBIX MOJIOKEHUI;
(bopMynHupyeT OCHOBHBIE
MOHATHS C HEKOTOPOH
HETOYHOCTBIO; 3aTPY/AHSAETCS B
MIPUBEICHUN TIPUMEPOB,
MOITBEP K IAOIIUX
TEOPETUYECCKHE TTOJIOKECHHUSI.

«HCYHOOBJICTBOPUTCIILHO»

OOyuaromuiics He 3HaeT
3HAYHUTEIBHYIO YacTh
IPOrPaMMHOTO MaTepHaa;
JIOTTYCTHIT CYIIICCTBEHHBIE
OIIMOKYU B TIpOIIECCE
U3JI0KEHHST; HE yMeeT
BBIJICJIUTH TJIABHOE M C/IETIaTh
BBIBOJI; IPHBOIUT OIITHOOYHBIE
OIIpE/ICTICHUSI.




8. YuebHo-MeToaMueckoe U HHPOPMALMOHHOE 0O0eceuyeHue TUCIHILIMHBI

8.1. O6s13aTesbHAs JIUTEpPATypa

Tun (y4yeOHHK, yueOHOe

KoaunuecTBO B
HAY4YHOMH

Ne nocooue, yueoHo-
ABTOpBI, COCTABHUTE/IH 3aruaBue (3aroJI0BOK) I'on u3nanmus oudamnorexe /
n/n MeToaAnYecKoe nmocoomue,
HaumenoBanue
NMPAKTHKYM, JIP.) 3EC
1 Kynunos A. A. TennoBbIe 3NEKTPUUECKUE CTAHITAN Y4yebHoe mocodue 2020 OBbC «ZNANIUM.
COM»
2 | bypos B. /1., lopoxos E. TerutoBbIe ANEKTPUUECKUE CTAHIUN YueOHuk 2020 OBbC «KoHcynbTant
B., Exuzapos JI. I1. [u np.]. CTYJICHTa)
3 | IHomens O. C. Bo3oOHoBisiemast sHepreTruka B YuebHoe nocobue 2019 9BbC «KoHcynpTaHT
COBPEMEHHOM MHpE CTYJCHTa»
8.2. lonostHuTEIBHAS JIATEPATYPa
Tun (yueOHnuk, yuedHoe :KOﬂquCT%OB
HAY4HOI
Ne nocooue, yaeoHo-
ABTOpBI, COCTABUTEJIN 3arsiaBue (3aroJi0BoK) I'ox u3nanus ondauorexe /
n/n MeTOoAnYEecCKoe mocoomne,
HanmeHnoBanue
NMPaKTHUKYM, IP.) 3EC
1 boptauk 1. M., bypman A. | OCHOBBI COBPEMEHHOU YHEPTETUKN VYuebHUK 2019 9BbC «KoHcynpTaHT
I1., Byreipun I1. A. [u np.] CTYJICHTa»
2 | JIykyrun b. B. CucTeMbl 3JIeKTPOCHAOKEHHS ¢ BETPOBBIMU | YueOHOe nmocobue 2015 OBbC «ZNANIUM.
Y COJIHEYHBIMH JIEKTPOCTAHIUSIMHU COM»
3 | coct. U. 1O. Uyenkosa Hetpanumonssie 1 BO30OHOBIIsIEMbIE Y4eOHoe mocodue 2015 3BC «IPRbooks»

HNCTOYHWKHU SHEPTHUN




8.3. Ilepeyenb mnpodeccHOHANBHBIX 0a3 JTAHHBIX U HMH(OPMAMUOHHBIX CIPABOYHbBIX
CHCTEM

— Web of Science [DnekTpoHHBIN pecypc]| : MyIbTUAMCHUIUIMHAPHAS pedepaTuBHas 0a3a
nannbix. — Philadelphia: Clarivate Analitics, 2016. — Pesxxum noctyma : apps.webofknowledge.com.
— 3ar. ¢ skpana. — 3. Pyc.,anri.;

— Scopus [DnexTpoHHbIH pecypce] : pedepaTuBHas 6a3a nanubix. — Netherlands: Elsevier, 2004.
— PexxuMm noctyna : scopus.com. — 3arii. ¢ 3kpana. — f3. Pyc., anrn.;

— Elibrary [OnexkTpoHHBII pecypc]| : HaydHas SJIeKTpoHHas OuOnmoreka. — Mocksa :
2000. — Pexxum noctyna : elibrary.ru. — 3ary. ¢ skpana. — 3. Pyc., anrm.;

— Springer Link [OnexktponHbIii pecypc] : [6a3a qanHbIx |.— Switzerland: SpringerNature, 1842.
— Pexxum nocryma : link.springer.com. — 3aru. ¢ skpana. — f3. AHIIL;

— ScienceDirect [D7eKTpoHHBIH pecypc| : KOJUICKIUS AJICKTPOHHBIX KHHUT HW3/1aTeIhCTBA
Elsevier. — Netherlands: Elsevier, 2018. — Pexxum mocryma : sciencedirect.com. — 3ari. ¢ skpaHa. —
S13. AHri;

— Cambridgeuniversitypress [DJIeKTpOHHBIN pecypce] : )KypHabl u3garenscTBa. — Cambridge:
Cambridgeuniversitypress, 2018 . — Pexxum octyna :  ambridge.org. — 3ari. ¢ 3kpana. — 53. AHIIL;

— NEICON [2nexTpoHHBIH pecypc] : aneKTpoHHas HHGOpMAIHs : apXUB HAYYHBIX KyPHAJIOB.
— Mocksa : HOUKOH, 2002. — Pexxum goctyma : neicon.ru/resources/archive. — 3ari. ¢ skpaHa. —
S13. Pyc., anri.

HOB,

8.4. IlepeueHb NPOrpaMMHOro odecnevyeHus

Ne Haumenosanue IO PexBu3uTHI Aorosopa
n/n (naTa, HOMep, CPOK /1eliCTBHUS)
1 | Windows: norosop Ne 757 ot 04.07.2018, cpok
WinPro 10 RUS Upgrd OLP NL Acdmce NecTBUS — OECCPOUHO;
kOHTpakT Ne 1653 ot 14.12.2018, cpok
JEUCTBUSI — OECCPOUHO
2 | Office Standard: noroBop Ne 690 ot 19.05.2015, cpok
Office Stdandard 2013 Russian OLP NL NEeNUCTBUSI — OECCPOUHO
AcademicEdition

8.5. Onucanne MarepHaJbHO-TEXHHMYECKON 0a3bl, HEOOXOAMMOM AJI OCylLIeCTBJICHUSI
00pa30BaTeIbHOIO NMPoOLECcCca MO0 JUCIUIIHHE

HaumenoBaHnue 000py10BaHHBIX Y4eOHBIX
Ka0MHETOB, J1a00paTOPHii, MACTEPCKHUX H

KYPCOBOT'O MPOEKTUPOBAHUS (BBITTOJIHEHUS
KYPCOBBIX pa0boT). YueOHast ayIuTOPHs JJIs
MIPOBEICHUS TPYNIOBBIX U MHAUBUIYaTbHBIX
KOHCYJIbTAIMi. YueOHast ayTuTOpHs JJIs

Ne Ap. 00bEKTOB /151 IPOBEICHUsI
. IlepeyeHb OCHOBHOIO 000PY10BAHMS
n/n | NpPakTHYEeCKHUX U JIaDOPATOPHBIX 3aHATHI,
MOMEIECHUH /151 CAMOCTOATEIbHOM

padoThl 00yyarommxcs (HoMep ayaAMTOPUM)

VY4eOHast ayuTopus AJis TPOBEICHUS [IpoexTop, sKpaH; CTOJN YUCHUUECKUI

3aHATUH JICKIIMOHHOTO THMA. Y ueOHas (MOHOOIOK) TBYXMECTHBIH, CTOJ

ayJIUTOpUS AJIs IPOBEICHUS 3aHATUI y4eHUYEeCKUi (MOHOOJIOK) TPEXMECTHBIH,

| | cemmHapckoro THma. VYyeOHast ayTuTOpus AJIsl | CTOJI MPernoaBaTeIbCKUi, CTYI

MPEeTo1aBaTeNIbCKUH, TOCKA Ay TUTOPHAS.,
9KpaH, MPOEKTOP, JKAITIO3H.




HaumenoBaHnue 000py10BaHHBIX Y4eOHBIX
Ka0OMHETOB, J1a00PaATOPHIi, MACTEPCKUX U

Ne JAp. 00BEKTOB /1J1sl IPOBeIeHUsI
. IlepeyeHb OCHOBHOIO 000PY10BAHMS
n/n | NPaKTU4YeCKUX U JJa00OPaATOPHBIX 3aHATHH,
MOMeIEeHU 1JIs1 CAMOCTOATEIbHOM

padoThl 00yyarommxcsi (HoMep ayAuTOPUM)
MIPOBEJICHUS 3aHSATUI TEKYIIET0 KOHTPOJIS U
MPOMEKyTouHOM aTTectanuu. (3-211)
Y4eOHast ayTuTopus AJIsk TPOBEICHUS CToJbl YYCHHUECKHE IBYXMECTHBIC
3aHATHUH JICKIIMOHHOTO THMA. Y4YeOHas (MOHOOJIOK), CTOJT YYCHUYECKUIT
ayJUTOPUS JJIs IPOBEICHUS 3aHATUI TPEXMECTHBIA MOHOOJIOK, CTOJ
CEMHUHApPCKOro Tumna. Y4yeOHas ayIuTopus AJis | MPernoiaBaTeIbCKui, CTyI

5 | KYPCOBOTO NPOEKTHPOBAHHS (BBITIOJTHEHUS MpenoaBaTeNIbCKHiA, JOCKA ayIuTOpHAs
KYPCOBBIX pa0oT). YueOHas ayAUTOpHs IS (menoBast), kadeapa, SKpaH, IPOESKTOP,
MIPOBEJICHUS TPYIIIOBBIX M HHIUBUIYATBHBIX | IPOIIECCOP, KATIO3U
KOHCYJIbTalMi. YueOHas ayTuTopus Ass
MIPOBEJICHUS 3aHATUI TEKYIIET0 KOHTPOJIS 1
POMEXKYTOUHOM arTecTanui. (3-609)
JlabGopatopust «HeprocOepexeHue u CT0J1BI YYEeHHUECKHE YETHIPEXMECTHBIE,
SHEeprocOeperarone TeXHOIOTUN. CTOJI MPEMNo/IaBaTeIbCKUil, CTYI
Y4eOHast ayTuTOpHs AJIsT TPOBEICHUS PEToAaBaTeILCKUM, JOCKA Ay TUTOPHAS
3aHATUN CEMHUHAPCKOTO THIIA. (MenoBasi), KOMIIBIOTEPHBIE CTOJIBL,
Y4eOHast ayTuTOpHs I KYpCOBOTO 1a00paTOPHBIC CTEH/IBI, IKPAaH MTPOCKTOPA,
MPOEKTUPOBAHUS (BBIMOJIHEHHS KyPCOBBIX MPOEKTOp, BBOAHON aBTOMAT

3 | pabor). 3JIEKTPOIHEPTUH, KOMIIBIOTEP B cOOpe,
VYyeOHast aynuTopus A TPOBEICHUS MPOMBIIIICHHBIN KOMITBIOTED B cOOpeE,
TPYIIOBBIX W WHIWBUIYaTbHBIX KATFO3U
KOHCYJIbTAIUI
Y4yeOHast ayTuTOpus JIsI TPOBEICHUS
3aHITHIA TEKYIIEro KOHTPOJIS U
IPOMEXKYTOUHOM arrecTanuu. (3-610)

4 [TomenieHue 17151 CAMOCTOSITENNEHOM paObOTHI CToubl, CTYNbs, KOMIBIOTEPHI
obyygaronuxcs (I'-401)

5 [TomenieHue 17151 CAaMOCTOSITENNEHOM paObOTHI Ctoubl, CTYNbs, KOMIBIOTEPHI

obyygaronuxcs (C-916)
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