MuHHCTEpPCTBO HAYKH U BbIcLIero oopa3osanusi PO
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpasienue noaroroBku/cnenuanbHocTb: 13.04.03 DHepreTnyeckoe MalIMHOCTPOEHUE

HaunmeHoBaHue 06pa30BaTeJI])H0]71 nporpamMmmabl: HUccanenoBanme n NMPOECKTUPOBAHUE AaBTOMATU3UPOBAHHBIX
THAPABIUYE€CKUX U MHEBMATUYECKHUX CUCTEeM, MAllIMH U arperatoB

YpoBeHnb 00pa3oBaHusi: Bbiciee 00pa3oBaHHe - MarucTrparypa

®opma o0yuenusi: Ounas

Pabouast nporpaMma QM CHUILIHHBI
COBPEMEHHBIE DHEPTETUYECKUE TEXHOJIOI'A

bJaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yacrtb 00pa3oBaTesbHOM
NPOrpamMMblI:

Yacrb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBLIX OTHOIIEH Uil

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.01

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

1 cemectp - 5;

Yacos (Bcero) no yueoHomy
MJIAHY:

180 yacoB

Jlekuuu

1 cemectp - 32 yaca;

HpaKTuquKne 3aHATHA

1 cemecTp - 16 yacoB;

JlabopaTopHbie padoThI

He NMPeyCMOTPEeHO YUeOHbIM MJIAHOM

Kouncynbranuu

MPOBOJIUTCHA B paMKaX 4YaCoB ayIUTOPHbIX 3aHSATHH

CamocTrosiTesibHasi padoTa

1 cemectp - 131,7 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEeHO YUeOHbIM MJIAHOM

HNnasa koHTakTHas padora

MPOBOAUTCS B PAMKAX YaCOB Ay/IMTOPHBIX 3aHATHI

BKJIIOYAS:
TecTrupoBanue
Pedepar

IIpomeskyTouHast aTTecTALUS:

3ayer ¢ OLEeHKOM

1 cemectp - 0,3 yaca;

MockBa 2025
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1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI

Heﬂb OCBOCHMSI OMCUHMINJIMHBI:

dbopMUpOBaHHE 3HAHUW O COBPEMEHHBIX OSHEPreTHYEeCKHUX

TCXHOJIOTHUAX A HTOPHUMCHCHUA HUX MIpU MNPOCKTHUPOBAHUM MW HUCCICAOBAHUHU OSHCPIrCTHYCCKOIO

00opyT0BaHUS.

33[[3‘11/[ AUCHHUIIIMHBI

- U3y4€HHE COBPEMEHHBIX IKOJOIMUECKU 0€30MaCHBIX U 3P (PEKTUBHBIX TEXHOJIOTHH BEIPAOOTKH
AIIEKTPUYECKON M TEIUIOBOM SHEPTrUM U 000CHOBAHKE MX BBIOODA;

- 00yueHue OIIEHKE MPEIIOKEHHBIX TEXHUISCKUX pelieHui 1o TerioBoi cxeme TOC / TOI] ¢
TOYKH 3pEHUs yIyqIeHHus 3P (HEeKTUBHOCTH pabOTHl M 00bEMA PEKOHCTPYKIIHIH;

- U3y4eHue TpeOOBaHuUs K TEXHOJIOIMUYECKHM IporieccaM Ha coBpeMeHHbIX TOC u criocoOsl
HOBBIIIIEHUS UX 3()(HEKTUBHOCTH.

dopmupyembie y 00y4aronerocs KOMNeTeHIMH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCIUILIMHE, COOTHECEHHBIE C HHAMKATOPAMH HOCTUKEHUs] KOMIIETeHIIUI

Koa n HaumMeHoBaHue
KOMIIETeHI{UH

Koa u HamMeHOBaHHe
HHAUKATOPA JOCTUKEHUSI
KOMIEeTeHINH

3amiaHNpOBaHHbIE Pe3yJbTAThI 00yUeHHus

TIK-1 Croco6HOCTE
HCIIOJIb30BaTh 3HAHUS
TCOpeTquCKHX n
9KCIIEPUMEHTAIIbHBIX
MECTOIA0B HayT-IHI)IX
UCCJICIOBAHHH, TPUHIIMIIOB
OpFaHI/I3aHI/II/I Haquo-
HCCIIEI0BATEILCKOM
EeSITENbHOCTH

N-2nk-1 [IppmensieT MeTo bl
MPOCKTHOTO MCHEPKMEHTA U
METOJIOJIOTHUIO TEOPUH
NPUHSATHS PEIICHUHA
WHHOBAIIMOHHBIX 33]1a4 MIPH
MIPOBE/ICHUU HAyYHO-
HCCIICIOBATEILCKUX PadoT, C
yuéToM crienuGuKu
OPTraHW3AIMOHHOTO TIOBEICHUS
TPYZOBOTO KOJIJICKTHBA

3HATh:
- BJIMSIHUSL XapaKTEPUCTUK 000py10BaHUS
U TIapaMeTpoB padouero Tena Ha
TEIUIOBYIO CXEMY U IPOEKTHBIE PELICHUS
T3C;

- COBPEMEHHBIE TEXHOJIOTUU BBIPAOOTKU
AIIEKTPUYECKON U TETIIOBOM SHEPTUH;

- TpeOOBaHUS K TEXHOJIOTHYECKUM
npoieccaMm Ha coBpeMeHHbIX TOC u
CHO0COOBI MOBHIIIEHUS UX 3()(HEKTUBHOCTH.

YMETB:
- IOJITOTOBUTH pedepaT O COCTOSHUU

COBPEMEHHBIX JIEKTPOCTAHINMN U UX
JJIEMEHTOB Ha OCHOBE aHaIU3a
JIUTEPATYPHBIX HCTOYHHUKOB.

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA30OBATEJIBHOM ITPOT'PAMMBI BO

JucuurniauHa OTHOCUTCA K OCHOBHOM TpodeccHoHaIbHOM  00pa3oBaTeIbHOM MporpaMme
HccnenoBanue M MpOEeKTHPOBAHUE aBTOMATHU3WPOBAHHBIX THAPABIUYECKUX U MHEBMATUYECKUX CUCTEM,

MamuH u arperatroB (mamee — OIIOII),

HarpaBJICHUA I[MOATOTOBKH

13.04.03 Duepreruyeckoe

MalIMHOCTPOEHHE, YPOBEHb 00pa30BaHUs: BhICIIee 00pa30BaHUE - MarucTpaTypa.

baszupyercs Ha ypoBHe BbIclIero oopa3oBanus (6akaiaBpuaT, ClIEHUAIUTET).

Pe3ynbraThl 00y4eHus1, MONTy4YeHHbIE P OCBOCHUH TUCIMILIMHBI, HEOOXOAUMBI IPU BBITOJTHEHUN
BBIMTYCKHOM KBaTU(UKALMOHHON PabOTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET S 3a4eTHBIX eauHuIl, 180 9acoB.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasnenbl/TeMbl § 5| e ™
Ne JTUCIUTUTAHBL/ (D OPMBI g 2|8 OHTaKTHas pabora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAINH 8| © | Jlex JIab | Ip — - VKK | TK A CeMECTDE aTTeCTalluu
/M P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 CocrosiHue 1 42 1 8 - 4 - - - - - 30 - Camocmoamensnoe uzyuenue
MEPCIIEKTHBBI Pa3BUTHS meopemuueckozo mamepuana: Visyaenue
MUPOBOI JIOTIOJTHUTEJIBHOTO MaTepHaia o pasjieny
3JIEKTPO3HEPI€TUKH. "CocTosiHME U NIePCIIEKTUBB! Pa3BUTHSI MUPOBOM
CoBpeMeHHEBIE aneKTpol’HepreTuku. CoBpeMeHHbIE
JHEPreTUYECKUE 9HEepreTHYecKue TeXHOJIOTHH"
TEXHOJIOTHH H3yuenue mamepuanog 1umepamypHbix
11 CocrosiHuEe U 42 8 - 4 - - - - - 30 - UCHOYHUKOG:
MEPCIEKTHBBI Pa3BUTHSI [1], 1-58; 228-250
MHPOBOH [2], Tom 1:c. 127-161; 189-215; 248-275; 294-
JIEKTPOIHEPTCTUKH. 311; 355-398
CoBpeMeHHbIE [3], 30-79
IHEPreTUUECKHe
TEXHOJIOTUH
2 [TepcriekTHBHBIC 40 8 - 4 - - - - - 28 - Camocmosamenvnoe usyuenue
JHEPreTUUECKHe meopemuyeckozo mamepuana: 1yaenue
TEXHOJIOTUH JIOTIOJTHUTEJIBHOTO MaTepHaa o pasjieny
2.1 IlepcniexTHBHEIE 40 8 - 4 - - - - - 28 - "IlepcrieKTHBHBIE YHEPTETHUECKUE TEXHOJIOTHH"
IHEPreTUUECKHe H3yuenue mamepuanog 1umepamypHbix
TEXHOJIOTUH UCIOYHUKOB:
[2], Tom 1: c. 399-426
[3], 251-415; 627-652
3 [oBbimenue 32 6 - 4 - - - - - 22 - Ilo020mogKa K npaKmuueckum 3auAmuam:
3¢ PEeKTUBHOCTH W3yuenne maTepuana no paszaeny "IloBsienne
CYILIECTBYIOIIUX 3 PEKTUBHOCTH CYIIECTBYIOIINX
SHEPreTHYECKUX SHEPreTUYECKUX YCTAaHOBOK' IOJrOTOBKA K
YCTaHOBOK BBITIOJTHEHHIO 33/IaHUH Ha IPaKTHIECKUX
3.1 IToBwImIeHNE 32 6 - 4 - - - - - 22 - 3aHATHIX

4




3¢ HEKTUBHOCTH

H3yuenue mamepuanog 1umepamypHsix

CYILIECTBYIOIIUX UCHIOUHUKOB:
9HEPreTUYECKUX [1], 58-64; 328-344;349-365
YCTaHOBOK [2], Tom 1: c. 60-91; 315-354
[3], 541-572; 588-626
4 OHepreTuvyeckue 48 10 - 4 - 34 - Iloozomoeka peghepama: B pamkax
TEXHOJIOTHUH C HU3KUMH pedepaTiBHON YacTH CTYICHTY HEOOXOIUM
BEIOpocamu CO2 MIPOBECTH 0030p JINTEPATYPHBIX HCTOYHIKOB IO
4.1 OHepreTuyecKue 48 10 - 4 - 34 - BBIOpaHHOW TeM€E, KOMIUIEKCHO OCBETHTH
TEXHOJIOTHUH C HU3KUMH BOIIPOC B COOTBETCTBHU C TEMOH pedepara,

BEIOpocamu CO2 HOATOTOBUTH NPE3EHTALUIO [l BBICTYIIIICHUS
IO pe3yJbTaTaM paboThl HA CEMUHAPCKOM
3aHsATHH. B KauecTBe TeM pedepara cTyneHTy
IIpeUIaraloTCs CIeyIoIe BApHAHTHI:
Jlenunrpaackas ADC-2; Casno-lllymenckas
I'SC; DnexTpocTaHIuN Ha OCHOBE
B0300HOBISEMBIX HCTOUHUKOB dHeprun; TOC,
CKUTAIOIIAs TBEPAbIC KOMMYHAIIbHbIE OTXO/IBI
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOB:

[1], 126-224
[2], Tom 1: c. 162-188; 442-468; Tom 2: c. 589-
649
3a4er ¢ OLEHKOi 18.0 - - - 0.3 - 17.7
Bcero 3a cemecTp 180.0 32 - 16 0.3 114 17.7
Hroro 3a cemecTp 180.0 32 - 16 - - 0.3 131.7

IIpumeuanue: Jlex — nexunu; JIab — naboparopHsie padboTsl; [Ip — npaktuueckue 3ansatust; KIIP — aynuTopHble KOHCYIbTALUU IO KYPCOBBIM
npoekram/padoram; MKKII — unanBuyanbHble KOHCYIbTAlMU 10 KYpCOBBIM IpoekTam/padoram; ['K- rpymnnoBsie KOHCYIbTAlUU 110 pa3aeaam
mucuuruinHel; CP — camocrostenbHas padorta crynenTa; UKP — unas konraktHas padota; TK — Texymmii KoHTposb; [TA — npomexyTrouHas
aTTecTanus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Cocmosanue u nepcnekmugsl pazeumus MUposot dnekmposnepeemuxu. Cogpementvie
9HepeemuuecKue MmexHoI02uu

1.1. CocrostHue U EPCIIEKTUBBI Pa3BUTUS MUPOBOM 31€KTpOIHEPreTUKU. COBpEMEHHbBIE
SHEPreTHYECKUE TEXHOJIOTUN

Crpykrypa reaepupyromux moirHocteil B PO u mupe. /JluHamuka BoIpaOOTKH 3JIEKTPOIHEPTUH,
noTpebyieHuss TOIUIMBA M CTapeHUsi TeHEpUpYIoLero o0OpyJoBaHHS Ha  POCCHUHUCKHUX
AEKTPOCTAHLMSAX. CoBpemennble oredecTBeHHble Osoku Ha CKJI. 3apyOexHblii  ONBIT
9KCILTyaTaluu OJIOKOB C CYNEPCBEPXKPUTHUECKUMU MapaMeTpamMu U ux rnokasarenu. CoBpeMeHHbIe
sHepreruueckue yctaHoBku ¢ LIKC. Ilaporazossie ycranoBku (III'Y): mpuHuMNHMaIbHBIE CXEMBI,
OTEYECTBEHHBIE PEATTM30BAHHbBIE TPOEKThI, SKOHOMUYECKNE U HIKOJIOTUYECKUE MTOKA3ATENH. .

2. IlepcnexmuesHble dHepeemuyecKue mexHoa02UU

2.1. IlepcieKTUBHbBIEC SHEPTETUUECKUE TEXHOJIOTUU

Co3manne OJOKOB Ha  YJIbTPAaCBEPXKPUTHUECKHE MapaMeTpbl mapa. [lepcrieKTuBbI
WUCIIOJB30BaHMUs KHUMAIIECTO cJIos B HOBBIX TexHodorusax. III'Y HoBoro mnokonenus. III'Y ¢
rasuuKanmeld yriel: OCHOBHBIE CHUCTeMbl Tasudukanuy yried, TtemnoBsle cxembl [IIY,
SKOHOMHUYECKHE U SKOJOTMYECKHUE TMOKa3arelu. Pa3BuUTHE TEMIOIHEPreTUUECKUX TEXHOJOTHH C
HU3KUMH BBIOPOCAMH MTAPHUKOBBIX Ta30B. DHEPTOTEXHOJIOTUYCCKUE YCTAaHOBKH. .

3. llosvluenue adeJeKmueHocmu cyuecmeyrumux dHepeemud4ecKux yCmarno60K

3.1. IloBbimenue 3 EeKTUBHOCTH CYIIECTBYIOMIMX SHEPTETHYECKIX YCTAHOBOK

OcHOBHBIE IyTH NOBBILEHUS 3(PPEKTUBHOCTH M SKOHOMMYHOCTH MapOTypOMHHBIX OJIOKOB.
3apyOeKHBIN OMBIT SKCIUTyaTalliy OJOKOB MOBBIIIEHHONW YKOHOMHYHOCTH. (OCHOBHBIC MPHUHIUIIBI
HaYYHO-TEXHUUYECKON MOJIMTUKU B PELICHUH 3KOJIOTMYECKHX MpoOsieM TellodHepreTuku B Poccun
u wmupe. TexHomornyeckue METOABl CHIDKEHHUS  BpEeAHbIX  BbIOpocoB. CoBpeMeHHbIE
MaJIOOMHUCCHOHHBIE T'OPEJIOYHBIE YCTPOMCTBA. DKOJOTMYECKH UYUCTBIE MPOEKTHI yroiapHbeIX TOC.
OTedecTBEHHBIN M 3apyOEKHBII ONBIT UCMOIb30BAHUS PA3IUYHBIX TEXHOJIOTUN TEMIOCHAOKEHUS.
[Tobiienne 3¢pGeKTUBHOCTH TeIIOCHA0)eHUs. YronpHas TOL[ HOBOro mokoseHus: 3apyOexHbIH
OTIBIT ¥ OTE€UYECTBEHHBIE pa3pabOTKH..

4. Duepzemuueckue mexnoao2uu ¢ Huskumu evitopocamu CO2

4.1. DHepreTHUecKHe TEXHOJIOTHH ¢ HU3KUMH BbiOpocamu CO2

AtomMHas u ruaposHepretuka. TOC Ha BO30OHOBISIEMBIX HCTOYHHMKAX  HHEPIHUU.
OHepreruyeckas yTuian3anus oTxoaoB U ouomaccel. I'eorepmanbubie TOC. ConHeuHas u BETpoBas
DHEpPreTHKa. TOIUIMBHBIE 2JIEMEHTHI. .

3.3. TeMbl NIPaAKTHYECKUX 3aHATHI
1. U3yuenue KOHCTpYKIUIA U TEIIOBBIX cxeM TOC, cxuraronmx TBepible KOMMYyHaJIbHbIE
OTXOJIBI,
2. OueHka BEIOPOCOB MAPHUKOBBIX Ta30B Npu CxkUraHuu Ha TOC pa3snuyHbIX TOMIINB;
3. AHanu3 3(pGEeKTUBHOCTH JIEHCTBYIONMINX POCCUUCKUX TETUIOBBIX AJIEKTPOCTAHIINA HA
pa3HbIX BUJAX OPraHUYECKOrO TOIINBA;
4. N3ydyeHne KOHCTpYKIMH U TerutoBoi cxemsl KY [TV
5. M3y4yeHue KOHKpPETHBIX TpUMepoB peanusauuu [1I'Y U uX TEeIIoBbIX CXeM;
6. CpaBHEHHE CYIIECTBYIOMNUX U TIEPCIIEKTUBHBIX IKOJIOTHUECKH 0€30MacHbIX yroJbHBIX TOC
B Poccun u 3a pybexom;



7. I3yueHue KOHCTPYKLUHU U TEIJIOBOU CXEMBI IIEPCIIEKTUBHBIX ITAPOCWIOBOU U MTapOra3oBOU
TOoLL;

8. 3HaKOMCTBO C ITOJINTUKOM Pa3BUTHS SHEPIETUKU U BO30OHOBIISIEMBIX HCTOUHUKOB SHEPTUU
B Poccun u 3a pyOexom.

3.4. Tembl 1a060paTOPHBIX padoT
HE TPEyCMOTPEHO
3.5 KoncyabTanum

I pynnosgvie koncyrbmayuu no pazoeiam oucyuniunol (I'K)

1. OO6cyxnenue MarepuaiaoB mmo keiicam pazzgena "CocCTOsSHHE M TEPCHEKTUBBI Pa3BUTHUS
MHUPOBOH 3J1eKTpo3HEpreTuku. COBpEeMEHHBIE SHEPreTUUECKUE TEXHOIOTUH"
2. OOcyxneHue warepuajgoB 10 Keiicam pasnena "llepcieKTHBHBIC SHEPrETHYECCKUE
TEXHOJIOTHH"
3. OOcyxnenue wMatepuajgoB 1o keiicam pasfena "[loBeimieHue 3¢ GEeKTUBHOCTH
CYIIECTBYIOIIHUX YHEPTETUYECKUX YCTAHOBOK"
Texywuti konmpoas (TK)

1. KoHcynpranuu HampasieHbl Ha MOJIyY€HUE MHAUBUAYAIBHOIO 33aJaHUS JJI BBIIOJHEHUS
KOHTPOJBHBIX MEPOIPUATHIL 110 pasaeny "CocTossHHE U MEPCIEKTUBLI Pa3BUTUSI MUPOBOI
aneKTpodHepreTuku. COBpeMEHHbIE IHEPTETUUECKUE TEXHOIOTHH"

2. Koncynbranuu HampaBlieHbl HA MOJYY€HUE WHIAWUBUAYAIBHOTO 3aJlaHUS AJIS BBHIOTHEHUS
KOHTPOJIbHBIX MEPONIpUATHIL 110 pa3neny "llepcreKTuBHbIE SHEPreTHYECKHE TEXHOIOTHH"

3. KoHcynbranuu HampaBiieHbl Ha MOJTYYSHHE WHIUBUIYATbHOTO 3a/JaHUs JUISl BBIIOJIHEHUS
KOHTPOJIBHBIX MeponpHsTuil 1o paszzaeny "lloBbimeHrne 3QeKTHBHOCTH CYIIECTBYIOLINX
SHEPreTUYECKUX YCTaHOBOK"

4. KoHCynbTallUM HaIpaBJIEHbl Ha MOJTYYEHHE WHIUBUIYAIbHOTO 3a/aHUs JUIsSl BBITOJIHEHUS
KOHTPOJIbHBIX MEPOIPHUATHI IO pasfeny "OHEpPreTMYeCKHE TEXHOJOTUU C HU3ZKUMHU
BbIOpOocamu CO2"

3.6 TemaTnka KypcoBbIX POEKTOB/KYPCOBBIX padoT
KypcoBoii npoekT/ paboTa He MPeAyCMOTPEHBI



3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

Howmep paznena
JTVCIUIUTUHEI (B

O1neHOYHOE CPEICTBO
(TN ¥ HAUMEHOBAaHUE)

3amaHupOBaHHbIE PE3yIbTaThl 00yUYEHUs MO TUCIUILINHE Konpt
(B COOTBETCTBUH C pa3zieiioM 1) WHJUKATOPOB COOT]::;CIT ;3 e
1 ]2 [3]4
3HaTh:
TpeOOBaHUS K TEXHOJIOTMYECKUM IIPOIECCaM Ha COBPEMEHHBIX V-2 + TectupoBanue/KomMOnHUPOBaHHBIE
TOC u cniocoOb! OBBITIICHHS UX d()PEKTUBHOCTH ’ TEXHOJIOTUH
COBpPEMEHHBIE TEXHOJIOTHH BHIPAOOTKH IIIEKTPHUUECKON U V-2 + TectupoBanue/CoBpeMEHHbIE YTOIbHbBIE
TEIUIOBOM YHEPTUU TEXHOJIOTUH
BIIUSTHUS XapaKTEPUCTUK 000PYIOBAHUS U MTAPaMeTPOB pabovero V-2 + TectupoBanne/CoBpeMeHHbIE TAPOra30BbIe
TeJa Ha TEIUIOBYIO CXEMY M NpoeKTHbIE perterust TOC ’ TEXHOJIOTUH
Ymersb:
MOATOTOBUTH pedepaT 0 COCTOSIHUH COBPEMEHHBIX Pedepar/Cnaua pedepara
3JIEKTPOCTAHIMI U UX AJIEMEHTOB Ha OCHOBE aHaju3a N -2mk-1 +

JINTCPATYPHBIX HCTOYHUKOB




4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
1 cemecTp

dopma peanuzaiyu: 3anura 3a1aHus
1. Cnaua pedepara (Pedepar)

®dopma peanuzanuu: [Tucekmennas padora
1. KomOunupoBannsie TexHonoruu (TectupoBanue)
2. CoBpemeHHBIE MMapora3oBsie TexHosoruu (TectupoBanue)
3. CoBpemenHble yroibabie TexHonoruu (TectupoBanue)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 Ilpome:kyTOYHAS aTTeCTALUSA 110 TUCHUILJIMHE

3auem c oyenxou (Cemecmp Nel)
Ouenka ompenensieTcss B cOOTBETCTBUU ¢ [lonoxkeHneM o OaIbHO-PEUTHHTOBOM CHUCTEME ISt
crynenroB HUY «MOW» Ha 0CHOBaHMU CEMECTPOBOM U 3a4ETHON COCTABIISIOLINX

B numiom BeIcTaBIsieTcs omieHKa 3a 1 cemectp.

IIpumeuyanue: OLeHOYHBIE MAaTEPUAIIbI 110 TUCIUIIIIMHE IPUBEICHBI B (DOHIE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOANMYECKOE OBECIIEYHEHUE JUCIUIIJINHbI

5.1 IleyaTHbIE H 3JIEKTPOHHbIE H3IAHNS

1. TemnosHepreruka u terorexuuka: Ku.3. TenaoBble 1 aTOMHbIE 3JI€KTPUYECKUE CTAHIUH :
cupaBounuk / O6mr. pea. A. B. Kimumenko, B. M. 3opun. — 3-e u3zn., nepepad. u gom. — M. : U3a-Bo
M3, 2003. — 645 c. — ISBN 5-7046-0513-3,;

2. OCHOBBI COBPEMEHHOM dHEPreTUKH : B 2 T. : Y4€OHUK JUIsl By30B 10 HaIlPaBJICHUAM
"TennosHepreruka”, "OnexkTporHepreruka”, "Ouepromammuoctpoenue” / Oom. pen. E. B.
AmeTtncToB. — 6-e u3., mepepad. u nom. — M. : Uznarensckuit nom MOU, 2016. — ISBN 978-5-383-
01042-6. T. 2 : CoBpemenHas snektposneprerika / . M. bopthuk, [u 1p.] ; pen. A. I1. bBypman, B.
A. Ctpoes. — 2016. — 678 c. — ISBN 978-5-383-01044-0.;

3. TpyxHuii A. JI.- "Ilapora3oBsle ycTaHOBKU 3iekTpocTaHuuil”, M3narensctBo: "M3narensckuit
nom MOU", Mockaa, 2013 - (648 c.)

http://e.lanbook.com/books/element.php?pll_id=72261.

5.2 JIunieH3M0HHOe ¥ CBOOOHO pacnpocTpaHsieMoe MPOrpaMMHOe odecrneyeHHe:
1. CHO "IIpomereit";

2. Office / Poccuiickuit makeT 0(UCHBIX IPOrpamm;

3. Windows / OniepanrionHasi cucrema cemeiictsa Linux;

4. Buneoxondepenuuu (Maiinn, Coepaxas, BK u np).



5.3 UaTepHeT-pecypcsl, BKJAIOYas NpodeccHOHAIbHBIE 0a3bI JaHHBIX 1 HH(POPMAIIHOHHO-

CIIPpaBOYHbIC CUCTEMBbI:

1. 3BC Jlans - https://e.lanbook.com/
2. baza nannbix Web of Science - http://webofscience.com/

3. ba3za nannbIx Scopus - http://www.scopus.com

4. HaunoHabHasi JIeKTPOHHAs 0ubamoTeka - https://rusneb.ru/

5. Dnexrponnas 6udmoreka MOU (36 MOMH) - http://elib.mpei.ru/login.php
6. ITopTan oTKpLITHIX AaHHBIX Poccuiickoii ®@exepanuu - https://data.gov.ru
7. Ba3za oTKPBITHIX JaHHBIX MHUHHCTEPCTBA IKOHOMHYECKOro pa3Butus Pd -
http://www.economy.gov.ru
8. ba3a oTKpbITHIX AaHHBIX PocpuamonnTopunra - http://www.fedsfm.ru/opendata

9. Opunuanbublii caiit PegepajbLHOTO ATEHTCTBA M0 TEXHUYECKOMY PeryJIMpoOBaHHIO
MmeTpoJioruu - http://protect.gost.ru/
10. OTkpwbITasi yHuBepcuTeTcKkas nnpopmauunonnasi cucrema «POCCHUS» -

https://uisrussia.msu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUITJIMHBI

Tun nomemeHus Homep aynuropun, OcHamenne
HaAauMMEHOBaHUE
Y4eOHble ayIUuTOpUN 2K-120, cepBep, KOHIUIIMOHEP
JUTS IPOBEICHUS MamuHHEIN 3411
JIEKIIMOHHBIX 3aHITUU U MBI
TEKYIIETr0 KOHTPOJIS
VY4eOHble ayuTopun XK-120, cepBep, KOHAULIUOHED
JUTS TIPOBEICHUS MamuHHBIH 3351
MPAKTUYECKUX 3aHIATUH, HNBL
KP u KII
VY4eOHble aynuTopun XK-120, cepBep, KOHJAULIUOHED
JUI IPOBEIECHUS MamuHHBIN 3411
IIPOMEKYTOUHON NBI{
aTTeCTalluu
ITomenenus s HTB-303, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJI MUCHbMEHHBIH,
CaMOCTOSTEIIbHOMN JlekumonHas BEIIANIKa JUIS OJICKIbI, KOMIIBIOTEPHAS CETh C
paboTHhI ayTUTOpUS BBIX07IOM B MIHTEpHET, KOMITBIOTEP TIEPCOHATBHBIH,
MPUHTEP, KOHTUITOHEP
I1-40, Kpecio pabouee, CTOJI KOMITBIOTEPHBIN, CTYII,
AcniupaHTckast mkad A7 JOKYMEHTOB, IIKad 11 0K IbI,

TymOa, CTOJ JUIsl COBELIaHH M, KOMIIbIOTEPHAs! CETh
C BBIXOIOM B MIHTEpHET, MHOTO()YHKIIMOHAIbHBIN
LIEHTP, KOMIIBIOTEP EPCOHATbHBIN

ITomentenus mis
KOHCYJIbTUPOBAHHMS

I1-24a, Kabunet
3aBEIYIOIIETO
kadenpoit

Kpecio pabouee, pabodyee MECTO COTPY/AHUKA,
CTeIUIaX JUIS XpaHEHUs KHUT, CTYJI, mKad Jis
JIOKYMEHTOB, IIKad sl OEKIbI, CTOI
MMUCHbMEHHBINA, TyMOa, CTOJI JIJIsi COBEIIAHUH,
KOMITBIOTEPHAS CETh C BBIXOJ0M B MHTEpHET,
KOMITBIOTEP MTePCOHATBHBIN, TIPUHTED,
KOHIUIIMOHED, JOKYMEHTBI, KHUTH, YUeOHUKH,
mocoous

I1-22, Kabunet
COTPYIHUKOB Kad.
III'T (mpod.
boromornosa T.B.)

Kpecio pabouee, CTeNUIax sl XpaHEHHs! KHUT,
CTYJ, Kad U1 OA€KIbl, CTOJ MUCbMEHHBIMH,
Tym0a, KOMIBIOTEpHAs! CETh C BBIXOJIOM B
HHTepHeT, KOMIIBIOTEP NEPCOHABHBIN
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IMTomemenus mia
XpaHEHUs
obopynoBaHus U
y4eOHOr0 MHBEHTapPs

, Cxmmag
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

COBpeMeHHBIC OQHECPICTHYCCKUC TCXHOJIOTHNH

(Ha3BaHME AUCIMILIMHBI)

1 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2
KM-3
KM-4

CoBpemeHHbIe yroibHbIe TeXHOIoruH (TecTupoBanue)
CoBpeMeHHbIe TaporazoBbie TexHojoruu (TectupoBaHue)
KomOunupoBannsie Texnosnoruu (TectupoBanue)

Cnaua pedepara (Pedepar)

Bujx npome:xyTo4HOI aTTecTanMu — 3a4€T C OLIEHKOM.

WNnnexc KM- | KM- | KM- | KM-
Howep Pazpen nucuuninmHel KM: L 2 3 4
pasnena Henens 2 6 10 12
KM:
CocTosiHME U IEpCIEKTUBbI Pa3BUTHUSI MUPOBOM
1 aneKkTposHepreTuku. CoBpeMEeHHbIE SJHEPreTHUECKUE
TEXHOJIOTHH
CocrosiHME U EPCIIEKTUBbI pa3BUTHSI MUPOBOI
11 351eKTpo3HEepreTuku. COBpeMEHHbIE SHEPTETUUECKUE +
TEXHOJIOTUH
2 [lepcrieKTUBHBIE YHEPTETUYECKUE TEXHOJIOTUN
2.1 [lepcrieKTUBHBIE YHEPTETUYECKUE TEXHOJIOTUN +
3 [ToBbIieHne 3¢ (HEeKTUBHOCTH CYLIECTBYIOIINX
HHEPreTUUECKUX YCTAaHOBOK
31 [ToBbIieHne 3¢ (eKTUBHOCTH CYLIECTBYIOIIUX +
] HHEPreTUUECKUX YCTAaHOBOK
4 DHepreTuyeckue TEXHOJIOTUU ¢ HU3KUMU BeiOpocamu CO2
4.1 DHepreTUyecKre TEXHOJIOTHH ¢ HU3KUMH BeiOpocamu CO2 +
Bec KM, %: | 25 25 25 25
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