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1.XapakTepucTtuka o0pa3oBareIbHON MPOrPaMMBbI

[ens oOpa3zoBaTeIbHONM MTPOTrPaAMMBbI « DJHEPTETHIECKHUE CUCTEMBD» CKOJIKOBCKOTO HHCTHTYTA
HayKd U TexHonoruil (CkoiTex) — MOAroTOBKAa BBICOKOKBANMU(DHUIIMPOBAHHBIX, BOCTPEOOBAHHBIX HA
POCCHHCKOM M MEXKAYHapOJHOM pBIHKE TpyZla, MarucTpoB B 00JacTH MOJCTUPOBAHMUSA,
ONTUMHU3AIIMU W YIPABICHUSA OSJICKTPOSIHCPICTUUICCKUMU CUCTCMAMU, CHUJIOBOM OJICKTPOHUKHU U

«YMHBIX» CETEM.

[Iporpamma  peanu3yercs B  CTpykTypHoM  mofapaszaenenun  Ckontexa  «LleHTp

OHCPICTUUCCKUX TEXHOJIOTH.

Jupekrop nporpamMmbsl — JOKTOp (PU3UKO-MAaTEMAaTUUYECKUX HAyK, CTapLINil IperojiaBaTellb
E.H. I'psizuna

Koopaunarop nporpammsl — npoektHbii cnenuanuct E.M. I'yceBa

OO6yuenue ocyiecTBiseTcss B 04HOM hopme. HopmaTuBHBIN CpoK moyueHust 00pa3oBaHus
— 2 roma. O6wem 00pa3oBaTeNbHOM mporpamMmel - 120 3a4eTHBIX ¢IUHUIL.

Ha ocnoBanum VYcraBa Ckonrexa u mnonoxeHus «O s3bike oOpa3zoBaHusi B CKOJKOBCKOM
WHCTUTYTE HAyKH M TEXHOJOTH», YTBEpXKIAeHHOTo mpuka3zoM Pektopa Nel31/24 ot 09.09.2014
roza, o0yueHre NpOBOAUTCS Ha aHIIMHCKOM SI3BIKE.

K ocBoeHuio mporpaMMbl MarucTparypbl JOMYCKalOTCsS JIMIA, HWMEIOIIME BbICIIEE
obpazoBanne. Cpemnanii 6ayu1 oreHOK — He Huke 4.5 1mo 5 — GayuibHOM mIKane. BeTynmuTenbHBIMA
UCIIBITAHUSIMUA SIBJISIFOTCSL TE€CT Ha BIAJCHUE AaHINIMHUCKUM SA3BIKOM Ha YpOBHE He Hmxke B2 mo
€BPOIIEHCKOI 1TKaie u codece0BaHue.

[lo pesynbraram oCBOE€HHsS 00pa3oBaTeIbHON MPOTpaMMbl BBITYCKHMKAM IPHCBAMBAETCA
KBaJM(UKaLKs MarucTp.

BoinyckHUKH TpOrpaMMbl BOCTPEOOBAaHBI B CAaMOM HIMPOKOM CIIEKTpE OpraHu3alil: B
NPaKTUYECKOM HWHHOBAIIMOHHOM JIEATENIBHOCTH B 00macTd HMH(OPMAIMOHHBIX CHUCTEM B
anekTposHepretuke. Paboromarensmu st BeImyckHUKOB siBisieTcss OAO «®CK EDCy», 3A0
«MADC», OAO «Cucremuslii oneparop Enunoii sHepretmueckoil cuctemsl», General Electric,
OAO «Mocauepro», OAO «BHUNXT», Munsnepro Poccun, OAO «Pycl'mgpo», PI'BY
«Poccuiickoe sHepreTuueckoe areHTcTBO», Mmxunupunrosslii neHtp ABB, ITAO «Poccetm»,

OAO «Hutep PAO EDC», HUUL MPCK, En+ Group,



2. XapakTepucTHKa NPO(ecCHOHAIBHOM AeATEJIbHOCTH BLINIYCKHUKOB

2.1. ObsnacTu npodeccHoOHANBbHOM eI TeJIbHOCTH

[IpodeccronanbHas qesTENbHOCTh BHITYCKHUKOB MarucTparypsl o Hamnpasienuto 13.04.02
“DNeKTPOIHEPreTUKA U AMEKTPOTEXHUKA™ BKIIIOUAET:

20 DnekTposHepreTrka (B chepax MEKTPOIHEPTCTUKH U MICKTPOTSXHHUKH ),

40 CkBo3Hble BUIBI TPO(HECCHOHAIBHON NEATEIBHOCTH B TMPOMBIIUICHHOCTH (B cdepe
HAyYHOTO PYKOBOJCTBA HAy4YHO-HCCIIEA0BATEILCKUMHU U OMBITHO-KOHCTPYKTOPCKUMH pa3paboTKaMu
B 00acT ”HGOPMATUKH U BEIYMCITUTEIILHON TEXHHUKH ).

Crenuduroil mpodecCHOHANIBHOW JEATENbHOCTH BBITYCKHHKOB CKolTexa ¢ y4eToM
npoduias MOArOTOBKM SIBJISIETCSl MOJEIMPOBAHME, aHadu3, pa3paboTka METOJOB YIpPaBICHUS
sHeprocucreMamu. [lpum mpoektupoBaHuu 00pa3oBaTeNbHOW MTPOrpaMMbl  OBLTH  YUYTCHBI
TpeboBanus npodeccuoHanbHbix ctanaapToB 06.022 Cucremnusiii ananutuk, 40.011 Crnenuanuct

M0 HAy4YHO-UCCIIEI0BATEIILCKUM U OMIBITHO-KOHCTPYKTOPCKUM pa3paboTKaM.

2.2 Buabl npogeccuoHaNbHOM AesITeJIbHOCTH
B pamkax ocBOeHMsI MporpaMMbl MAarucTparypbl BBIIYCKHUKHM MOTYT TOTOBHUTBCS K
PENIeHHIO 3a/1a4 MPo(eCCHOHATBHON ASSITETLHOCTH CIISTYIOIIIX THIIOB:

-  HAy4YHO-HCCJIICOOBATCIbCKAA.

2.3. 3agauu npodeccuoHAIBLHOI 1eATeJTbHOCTH

BBIMycKHUKH POTpaMMBbl B COOTBETCTBUH € BUIaMU MPodeccnoHaIbHOM e TeIbHOCTH, Ha
KOTOPbIE OPHEHTHPOBAaHA NPOrpaMMa, OyIyT TOTOBBI pelIaTh CIEAYIONIHE MPOo(hecCHOHATbHBIC
3a/1auu.

Hayqﬂo-nccnenonaTe.ﬂbcxaﬂ HEATCJIBbHOCTD:

- cOOp, aHanM3 HAy4YHO-TEXHUYECKON HWH(OpMAIMK, OTEUYECTBEHHOTO M 3apyOesKHOTO

OIIBITA IIO TCMATHUKEC UCCIICAOBAHUA,

- pa3paboTKa U UCCIIEJIOBAHNE TEOPETHUECKUX U SKCIIEPUMEHTAIBHBIX MOJIEei 0OBEKTOB
npodeccuoHaNbHON JESITENbHOCTH B OONACTH HHEPreTHKH, a TakKe BCE BHUJbI

ACATCIIBHOCTH B YCJIIOBUAX S9KOHOMUKNU I/IH(i)OpMaI_II/IOHHOI‘O OGH_IGCTBa;

- pa3pa60TKa n HCCICAOBaHHC MCTOAMK aHaJnu3a, CHHTC3a, OINTHMH3AallUM H

MMPOTrHO3UPOBAHUSA KaYCCTBA MMPOLCCCOB CPYHKLII/IOHI/IPOBaHI/Iﬂ OTUX O6’LCKTOB;

- IMOCTaHOBKa MW IMPOBCACHUC OKCIICPUMCHTOB II0 3aI[aHHOI7I MCETOAMUKE W aHaJIu3

pE3yIbTATOB;



AHAJIN3 pE3YyJIbTaTOB NPOBCACHUA SKCIICPUMECHTOB, ITOATOTOBKA U COCTABJICHUC O630p0B,

OTYETOB U HAYYHBIX ITyOIMKALHH.

3. KomneTreH MU BBIMYCKHUKA (MJIAHUPYeMble Pe3yJIbTAThl 0CBOEHUSA
o0pa3oBarTe/ibHOI MPOrpaMMBbl)

B pesynprare ocCBOEHHS MpOrpaMMbl MarucTpaTypbl y BBIIYCKHHKA JOJKHBI OBITH

c(hopMHpOBaHbI YHUBEpCANIbHbIE, 001IenpodeccuoHaNbHbIE, MTPOo(eccHOHaTbHbIE KOMIETEHITHH.

3.1. BBIMyCKHUK, OCBOMBIIMN MPOrpaMMy MarucTpaTypbl JIOJDKEH oOlafarh CIEAYIOUIMMU

YHUBEPCAJIBbHBIMU KOMIIETCHIIUSAMMU:

YK-1. CiocobGeH oCyIecTBIATh KPUTHUYCCKUN aHau3 MPOOJIIEMHBIX CUTYallMid HAa OCHOBE

CUCTEMHOTO TIOIXO/1a, BEIPA0aThIBaTh CTPATETHIO JICHCTBUM.
VK-2. CiocobeH ynpaBisiTh TPOSKTOM Ha BCEX ATarax e€ro KU3HEHHOTO IUKIIA.

VYK-3. CrnocobeH OpraHu3oBbIBaTb W PYKOBOAWTH pPaOOTOW KOMaHIbl, BbIpabaThIBas

KOMaHIHYIO CTpaTCruro JJjis1 10CTUKCHUA IMOCTaBIICHHOM Oeu.

VYK-4. CnocobeH NpUMEHSTh COBPEMEHHbIE KOMMYHUKAaTUBHBIE TEXHOJOTHH, B TOM YHCIIE
Ha WHOCTPaHHOM(BIX) s3bIKE(ax), IS aKaJeMHYeCcKoro M  TMpodeccHoHaIBHOTOo

B3aUMOJIEUCTBUSL.

3.2. BhINyCKHUK, OCBOMBIIMI MpOrpaMMy MarucTpaTyphl ITOJDKEH o0JiajgaTh CIeAyIOUUMU

o0menpogeccnoHATBLHBIMA KOMIIETEHUMSIMU:

OIIK-1. Cnocoben ¢GpopMyaupoBaTh IEIH U 33a/1a4l UCCIICIOBAHUS, BBISIBIISITH MPUOPHUTETHI

pEeLICHUA 3a1a4, BBI6I/IpaTL KpUTCPUU OLICHKU,

OIIK-2. CnocobeH NpPUMEHATH COBPEMEHHBIE METO/Abl HCCIIEOBAaHUS, OIICHUBATh H

MIPENICTABIIATH PE3yAbTaThl BHITOJTHEHHON PaOOTHI.

3.3. BbIyCKHUK, OCBOMBULIMI NMPOrpaMMy MarucTpaTrypbl, JOJKEH 00a1aTh CIEAYOIMMU

HpO(l)eCCI/IOHa.TIbHLIMI/I KOMIICTCHIIUAAMM.

Hayqﬂo-ncc.nenonaTem)CKaﬂ HEATCJIBbHOCTD:

TIK-1. Croco0OHOCTh MIPEICTABICHHS KOHIIEITIINH, TEXHUYECKOTO 3aaHuA,
TEXHUKO-KOMMEPUYECKOTO MPE/I0KEHUS HA CUCTEMY Y U3MEHEHUN B HUX 3aUHTEPECOBAHHBIM
JIALAM;

IIK-2. CrnocobHocTs ompenenits 3((GeKTUBHbIE MPOU3BOJCTBEHHO-TEXHOJIOIMUYECKUE
PeXUMBI pabOThI 0OBEKTOB JEKTPOIHEPTETUKHU U AINEKTPOTEXHUKU;

[IK-3. CnocoOHOCTh oOIpenensaTh O0JIaCTU TNPUMEHEHHs] TEXHOJIOTHYECKUX PEIICHUH B
chepe IMEeKTPOIHEPTETUKH.



4. CTpyKTYypa nporpamMmmsl

CrpykTypa mporpaMM MarucTparypbl BKJIIOYaeT o00s3aTelbHYI0 YacTh M  4acTh,
dbopmMupyemMyro ydyacTHUKaMU OOpa30BaTeNbHBIX OTHOIIEHUH (dnekTuBHYyI0). C 1enbio Hanbomee
a¢pdexkTuBHOrO (QOpPMHUPOBAHMS KOMIETCHIMH W OanaHca 00s3aTelnbHOM W DIEKTUBHOM YacTu
oOpa3oBareibHasl MpOrpaMMa OpraHu30BaHa IO MOMYJIBHOMY TIPUHIMIY W BKIIOYACT TSATh
MOJYJICH:

- Monyas 1. Hayka, TexHuKa Hu TexHojdoruu (36 3.e.) BKIIOYACT: IUCHUIUIMHBI H

MEXIUCIUTUIMHAPHBIE KYpChl JUII  M3y4YeHUS HAYYHBIX W WHXXKCHEPHBIX OCHOB,

COOTBETCTBYIOIIUX O00JacTH, OOBEKTaM W BHJIaM NPO(ECCHOHANBHON eATeIbHOCTH

BBIITYCKHHKOB.

- Monyab 2. Orpacab (12 3.e.) BKIOYaeT MPaKTUKY [0 MOIYYEHHIO MPOECCHOHATBHBIX
YMEHMH U OIbITa NPO(QEeCCHOHAIBHON AEATENBHOCTH (IIPOM3BOACTBEHHYIO IIPAKTHUKY).
IIpon3BoaCTBEHHAs MpaKTHKa MPOBOAUTCS B (hopMe MPOEKTHOW PabOThl Ha MPEANPUATUU
IJId 3aKpCIIJICHUA 3HAHUU | Pa3BUTHA HABBIKOB TCXHHUYCCKOTO W HWHHOBAIIMOHHOI'O

BO3/ICHCTBHSI HA COOTBETCTBYIOILYIO OTPAC/Ib IPOU3BOJCTBA.

- Moayas 3. HHHOBanmuu W npeAnpuHUMAaTeabcTBO (12 3.€.) BKIIOYAET: KypChl JUIS
M3y4€HHUs IOJIHOTO MHHOBAI[MOHHOTO LIMKJIA IIPOU3BOJCTBA MPOMYKLUU — OT ONPEIEIICHUs
MOTpeOHOCTE M OLEHKH BO3MOXHOCTEH UX YIOBIETBOPEHHS [0 OKCIUTyaTallu C
JOCTH)KEHUEM SKOHOMUYECKOTO U JAPYrMX 3(QQEKTOB, a TakkKe MOIY4YEHHs HauyalbHOIOo

OIbITa MHHOBAIIMOHHOM JI€ATEILHOCTH U HpI/IO6p€TeHI/IH COOTBCTCTBYIOIIUX HABBIKOB.

- Monyabs 4. HayuHo-ucciienoBaresbckasi padora U BBINYCKHAsi KBaJM(PUKALHOHHASA
pabdora (36 3.e.) BKJIIOYAET Hay4YHO-HUCCIIE0BATENIbCKYIO pa0ory,
Hay4YHO-UCCIIEA0BATEIbCKUIM CEMUHAP U MPEIIUIUIOMHYIO IPAKTUKY € LEJIbIO KOHCOIU AN
BCEX IOJIyUYEHHBIX DPE3yJbTaTOB OOyuYeHHs: MPUOOPETEHHBIX 3HAHUM, YMEHUIl M OMbITa B
o0acTi HayuyHBIX M WHXEHEPHBIX OCHOB. Moaynb 4 3aBepliaercs 3alUTON BbITYCKHON

KBaNU(UKALMOHHON paOOThI, BHITIOIHSAEMOM B (pOpME MarucTepcKon ArccepTaIi.

- Monyabs 5. UnauBuayanbHoe oOydeHue (24 3.e.) BKIIIOYAET DJIEKTUBHBIE KYpPChl W3

Karajora KypcoB I10 BIOOpY CTY/IEHTA.

[Tompo6HOE cOOTHOIIEHHE MEXITYy MOIYIIMHU U cTpykTypoir @I'OC, mexay o0s13aTeNnbHOM U

3JIEKTUBHOM YaCThIO MPUBCIACHO B Ta6J'II/II_[C 1.



Ta6muna 1. Ctpykrypa oOpa3oBarenbHON IPOTPaMMBI

Tpe6oBanusa ®PI'OC 3++
biok 1 broxk 2 brnox 3
TpeooBanus CroJTexa
JIMCIUMINHEL, [paxTuxku/HUP, I'HA,
He meHee 80 3.e. He MeHee 21 3.e. 93.e.
Yacrs,
(bopmupyemas O6s3arenbHas yacTh (6e3
Monyn yHaCTHUKaMH yuera [MA),
o0pa3oBareIbHBIX
OTHOMEHNH] He MeHee 55%, 63 3.e.
(27EKTUBBI)
1. Hayxka, Texnuka u 36 15 18 3
TEXHOJIOTUH 3.e.
2. Otpacib 12 12
3.e.
3. uHOBauu u 12 6 5
MpePUHUMATEILCTBO 3.e.
4.
Hayuno-uccnenosarensckas | 36 27 9
paboTa u BBITyCKHAs 3.e.
KBaJIn(UKalMoOHHas paboTra
5. UnauBuyansHOE
24
o0OydeHue 1o BeIOOPY se 21 3
CTyIIeHTa e
Bcero 120 42 24 45 9
3.e.
B TOM 4HcCJIe, 00sI3aTeIbHast 69 9
4acTh
B TOM YHCJIC, TUCIUITIMHBI 66




5. YcaoBus peanusanuu 00pa3oBarebHOM MPOrpaMMbl

5.1. KagpoBoe o0ecnieuenue
B peanuzanum 00pa3zoBarenbHON MPOrpaMMbl  Y4acTBYET KOJJICKTHB II€JaroruuyecKux

COTPYOAHUKOB, KOJIMYCCTBEHHBIII COCTaB M KBaJII/I(l)I/IKaIII/IFI KOTOPBIX COOTBETCTBYCT Tp€6OBaHI/I$[M

OI'OC 3++:

1. Jons neparorndeckux padoTHUKoB CKoaTexa U JUI, MPHUBIEKAEMbIX K peaanu3aluu
MporpaMMbl MarucTpaTypbl Ha MHBIX YCIOBUSIX (MCXOHS M3 KOJMYECTBA 3aMELIAEMbIX CTaBOK,
MPUBEJACHHOTO K IEJIOYUCICHHBIM 3HAUEHUSM) B OOIIEM YHCIIE TMEJAaroru4eckux pabOTHUKOB,
peanu3yIonuX MporpaMmMy MarucTparypbl, BEIYIIUX HAYIHYI0, YI€OHO-METOIUYECKYIO U (HJIN)
MPAKTHYECKYI0 paboTy, COOTBETCTBYIOIIYIO MPOQHIII0 MPErnogaBacMoi TUCIUIUIMHBI (MOAYIA),

cocTaBisgeT He MeHee 70 MPOLCHTOB.

2. Honsa mnenarorudyeckux paboTHukoB CKojdTeXa, YYacTBYIOLUIMX B pealu3aluu
IIPOrpaMMbl MarucTpaTypbl, U JIMILI, IPUBIEKAEMBIX K PeaJIN3alluy IPOrPaMMbl MarucTpaTypsl Ha
MHBIX YCJIOBUAX (MCXOJS U3 KOJIMYECTBA 3aMEIIAEMbIX CTaBOK, IPUBEJECHHOIO K LIEJI0UYHUCICHHBIM
3HAQUEHUsM) B OOLIEM 4YHCIe MEeJarorn4eckux paOOTHUKOB, pEATM3YIOUIMX MPOrpaMMy
MarucTpaTyphbl, SBISIOIIUXCA PYKOBOAMTENSIMHU M (WIM) paOOTHUKAMU HHBIX OpraHM3aLui,
OCYIIECTBIISIIOIIMMH TPYIOBYIO JESITEIBHOCTh B MPOGECCHOHAIBHON cepe, COOTBETCTBYIOMIEH
npodeccuOHaNbHON JESTEbHOCTH, K KOTOPOI TOTOBATCS BBITYCKHUKU (MMETh CTaX padOThHI B

JaHHOM TpodeccuoHabHON chepe He MeHee 3 JIeT), COCTABIISIET HE MEHEe S MPOIICHTOB.

3. Hons memarormueckux paboTHMKOB CKoiTeXxa W JIUI, TPHUBICKAEMBIX K
00pa3oBaTeIbHON JCATEIBPHOCTH Ha WHBIX YCIOBHSAX (MCXOI M3 KOJIMYECTBA 3aMEIIaeMbIX
CTaBOK, MPHUBEICHHOTO K IEJIOYHUCICHHBIM 3HAUEHHUSM) B OOIIEM YHCIE TMeJaroru4ecKux
pabOTHHKOB, peaH3yIONUX MPOTpaMMy MarucTparypbl, UMEIONUX yUYEHYIO CTENeHb (B TOM
YUCJIE YYEHYIO CTEINeHb, TOJYyYCHHYIO B HMHOCTPAHHOM TOCYIapCTBE M TMPHU3HABAEMYIO B
Poccutiickoit @eaepanun) u (Win) ydeHOe 3BaHHE (B TOM YHCIIE YUCHOE 3BaHUE, IMOJTYYEHHOE B
WHOCTPaHHOM TOCYJapcTBe M Mpu3HaBaemoe B Poccwuiickoit Deneparum), cCOCTaBIseT HE MEHEE

60 poO1IEHTOB.

5.2. Marepua/ibHO-TeXHHYECKOE U Y4eOHO-MeTOAuYecKoe odecnedyeHue
[Ipu peanuzanuu 0O6pa3oBaTENbLHON MPOTPAMMBbI HCIIONB3YIOTCS MaTepUAbHBIE PECypChl U
o0opynoBaHue, a TaKkke MHPOPMALMOHHBIE U yU4eOHO-METOAMYECKUE PECYPChI, COOTBETCTBYIOIINE

tpedoBanusiM OI'OC 3++:



1. [Tomenienust npeacTaBidOT cOO0M yueOHbIE ayIUTOPUU Jis MPOBENEHUS YUEOHBIX
3aHATUH, NPEAYCMOTPEHHBIX MPOrPaMMOi, OCHAIlEHHbIE OOOPYIOBAaHHMEM M TEXHHUYECKHUMHU
cpeacTBaMu OOyYeHHUs, COCTAaB KOTOPBIX OIpeenseTcss B pabouux HporpaMMax AUCLHUILUINH

(Momyneit).

2. ITomemenuss a1 caMOCTOSTENbHON  paboThl  0Oy4aromMXCs  OCHAIEHBI
KOMIBIOTEPHON TEXHUKON ¢ BO3MOXKHOCTBIO MOJKIIOUeHUs K cetu "MHTepHeT" n obecnieyeHrneM

JIOCTYTIa B 3JIEKTPOHHYIO HH(GOPMAIIMOHHO-00pa3oBaTeibHyI0 cpeny Ckonrexa.

3. Kaxnprit  oOywaromuiics B Te4YeHHE BCero mepuoga oOydeHus obecreueH
MHAUBUYaIbHBIM HEOTrpaHUYEHHBIM JOCTYIIOM K AIIEKTPOHHOMN
nH(pOpMaIIMOHHO-00pa3oBaTenbHOil cpeae Ckonrexa 3 JIOOOW TOYKHU, B KOTOPOWM HMeEeTCs
noctyn k ceru "HHTepHer", BKIIOYas IOCTYyN K y4eOHBIM IUIaHaM, paOO4YMM HporpaMmMam
JUCHUTUTMH  (MOAYJEH), MpPaKTHUK, OJIEKTPOHHBIM YYEOHBIM U3AaHUSM U SJIEKTPOHHBIM
00pa3zoBarebHBIM pecypcaM, YKa3aHHBIM B padoyux NporpaMmax IUCHUIUIAH (MOmyJiei),

IMIPpaKTHK.

4. Cxonrex obecrnedyeH HEOOXOAMMBIM KOMIUIEKTOM JIMLIEH3MOHHOTO M CBOOOIHO
pachpoCTPaHIEeMOro MPOrpaMMHOT0 O00ECIeueHus, B TOM YHCJI€ OT€YECTBEHHOTO MPOU3BOJCTBA
(cocraB ompenereH B pabouux MporpaMMax TUCIHUIUIMH W TOAJEKHUT OOHOBICHUIO TIPH

HEOOXOIUMOCTH).

5. Kaxnprii oOydvaronuiics o0ecriedeH HEOTPaHWYCHHBIM JOCTYIIOM K 3JIEKTPOHHBIM
OMOMMOTEUHBIM pecypcaM, BKIIOYAIOIIUM ITOJHOTEKCTOBBIE JOKYMEHTbI, MH(POPMAaLMOHHBIE

CIIPaBOYHbLIC CUCTEMbI U COBPCMCHHLIC HpO(beCCI/IOHaJ'ILHBIe 0a3nl JaHHBbIX.

5.3. AjanTauusi nporpamMMmel AJs 00y4YeHHs JUIl C OTPAHUYEHHBIMHU BO3MOKHOCTAMH
310POBbs 1 HHBAJIN/I0B
OO6pa3oBarenbHasi MporpaMMa aJanTHpOBaHa Juisi OOy4YEHUS WHBAJIUIOB U JIMI[ C

OTPaHUYCHHBIMU BO3MOXHOCTAMU 310POBbA.

OOyuaromuecs W3 4ucia MHBAIUIOB U JIMII C OTPAHUYEHHBIMU BO3MOXKHOCTSIMH 37I0POBbBS
o0ecrieyeHbl JOCTYIIOM BO BCE 37[aHMsI M TIOMEILEHHsI MHCTUTYTA, I7e co31ana O6e30apbepHas cpeaa.
B yuyeOHOM mpouecce HCHONB3YIOTCS CHEIMAIbHbIE TEXHUYECKUE CpelacTBa  OOyuyeHHs
KOJUIGKTUBHOTO M WHJWBHUYalbHOTO TIOJIb30BaHUS JUIsi MHBAJIUAOB M JIMI C OrPAaHUYCHHBIMU
BO3MOYKHOCTSIMH 3JI0pOBBSI; Bce OOyuaromuecss 00ecredyeHbl MeYaTHBIMU U (WJIHM) AJIEKTPOHHBIMU

00pa3oBaTeIbHBIMH pecypcaMu B popMax, aIaiTHPOBAHHBIX K OTPAHUYCHHUSM UX 37I0POBBSI.
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Ipunoxenue - 1
Marpuna KoMneTeHuui

Ha3BaHue Kypca Ha pyccKoM
si3bike / Course title un Russian

PesyabTarsl o6yuenns (komnerennnn) / learning outcomes (competences)

Federal State Educational Standard: https://fgosvo.ru/uploadfiles/lFGOS%20VO%
203++/Mag/130402_%D0%9C_3_17062021.pdf

Ha3spanue Kypca Ha aHIIMiicKOM
si3bike / Course title in English

Kon kypca / Course
Code

‘Yuusepcajibnbie / General

O6menpodeccno
HaJIbHBIE /
General
Professional

Ipodeccuonanbubie /
Professional

vkl | vk2 | vk3 | vk4

oK1 | onk-2

nk-1 | nk2 | nk3

Monyas 1. Hayka, TexHuka u TexHosioruu / Stream 1. Science, Technology and Engineering (STE)

YuugepcaibHbie / General

Oos uacmy / Compulsory part VK-1/ GC-1. CriocobeH ocymecTBIsTh KPUTHYCCKUN aHAIH3 POOIEMHBIX CHTYyalui Ha
MatemaTuka i MHKEHEPOB Mathematics for Engineers MA030282 X X OCHOBE CHCTEMHOTO MOJIX0/1a, BEIpabaThIBaTh CTpaTeruio aeicTBuii / Able to critically
Hayuno-nipakTiyeckuii ceMunap N . . analyze problematic situations using a systematic approach, to develop a strategy of
"DHepreTHyecKre CUCTEMBI U IS{esearc Pl‘;ia?l}w}el Se:lmlpar" Energy MAO030489 X X X X action.
TexHonorun" ystems and Technologies VK-2 / GC-2. CriocobeH ynpapmisTh NPOSKTOM Ha BCEX ITANAX €ro KH3HESHHOTO KA /
OcHOBBI HepreTuyeckux cucrem | Fundamentals of Power Systems MA060007 X X X X Able to manage the project at all stages of its life cycle. .
CrtoBas SIeKTpOHHKA Power Electronics MAO60198 X X X VK-3 / GC-3. CriocobGeH opraHi30BbIBaTh U PYKOBOJHTH pabOTON KOMaH/Ibl,
Lnposste TexHOMO Digital Technologics in Electrical BBIpabaThIBas KOMAHIHYHO CTPATETHIO ULl IOCTHKCHHS ITOCTaBICHHON e / Able to
HPOBKIC TEXHONIOTHH B 18l gl MAO030476 X X X organize and lead a team and develop a team strategy to achieve the goal.
JIEKTPUUECKUX CeTIX Grids
. 5 7 Elocti VYK-4 / GC-4. CriocobGeH NpUMEHSTh COBPEMEHHBIC KOMMYHHKATHBHBIC TEXHOJIOTHH, B
__facms, qﬁogmupy eman yua MU 00pa ad ctiyeiparg TOM 9YHCIIe Ha HHOCTPAHHOM(BIX) sI3bIKe(ax), IS aKaIeMHYECKOTO U MPO(heCcCHOHAIBHOTO
Baenenne B ananus 1aHHbIX Introduction to Data Science MA030111 X B3aumoeiictus / Able to apply modern communication technologies, including in
OcHOBBI PU3MKHU U TEXHOJIOTHH Fundamfentals ofEnergy MA060537 X X X foreign language(s), for academic and professional interaction.
npeoOpa3zoBaHuUs SHEPTHU Conversion Physics and
DHEPICTICCKHE PLIHKH H X Power Markets and Regulations MA060441 X X X X X
PEryIHpOBaHIe
VYeroitunsoe pazsutie TOK }SEustamaSblllty and Resilience of MAO030572
nergy System (0] pod abuble / General Prof 1
Beenenne B VHTepHer Beeit Introduction to IoT MA030233 X X OIIK-1 / GPC-1. Cnocoben hopMyarpoBaTh LenH 1 3aJa49d UCCIIEIOBAHMS,
MeToIsl ONTHMH3ALHH Optimization Methods MA060002 X X BBISBJISATH IPHOPUTETHI PELICHHS 33/1a4, BRIOHpaTh KpuTepuu oteHku / Able to formulate
R . X aims and tasks of research, set the prioirities for solving tasks, choose the criteria of
e B x
OIIK-2/ GPC-2. CriocoGeH NpUMEHSTh COBPEMEHHBIC METO/IbI HCCIICI0BAHHSI,
Unrennexryanbubie Smart Grids MA060056 X X X OLICHUBATB U MPEACTABIATH PE3Y/IBTAThl BBIMOIHEHHOI paboTsl / Able to apply advanced
SHCProCHCTCMBI - . : - methods of research, evaluate and present the results of completed work
MeTo/bl MalIMHHOTO 00yUYeHHS Machine Learning for Engineering
L MAO030518
ISl MH>KGHEPHBIX 3a/1a4 Applications
Monyas 2. Otpacis / Stream 2. Sector
ITpon3BojCTBEHHAS NPAKTHKA |Industrial Immersion | MB120005 | | | | | | X
Monyab 3. UHHOBAIMH H IpeANPHHAMATEIbLCTBO / Stream 3. Enterpreneurship and Innovation (E&T)
Oobszamenvuan wacms / Compulsory part Ipodeccnonanbhbie / Professional
Macrepckas MFHHOBaLUH Innovation Workshop MC060001 | X | X | X | X | | | | IIK-1/PC-1. CnocoGHOCTb NpeACTaBIeHHs KOHLEIILHY, TEXHUYECKOTO 3aJaHusl,
Yacms, popmupyeman yuac nu 06pa X i/ Elective part TEXHUKO-KOMMEPYECKOTO TIPEUIOKEHHS Ha CUCTEMY M H3MCHCHHMIT B HUX
JIHACPCTBO /UT HHHOBATOPOB Leadership for Innovators T MC030011 X X 3aMHTepecoBaHHBIM HnaMm / An Ability to submit the concept, terms of reference,
technical and commercial proposal for the system and changes in them to interested
Texronormeckoe Technology Entrepreneurshi] arties;
NpeaIPUHUMATENLCTBO. ba3oBblit . ‘gy P P MC030029a X X X X p ;
coMuna Seminar: Foundation IK-2 / PC-2. CiocoGHOCTB ompenensTs 3 HEKTUBHBIEC TPOM3BOACTBEHHO-
P - TEXHOJIOTMYECKUE PEKUMBI PAGOThI 0OBEKTOB HIEKTPOIHEPIETUKU U IEKTPOTEXHUKH /
Ipeanpunumaresbekas crparerus | Entrepreneurial Strategy MC030023 X X X An Ability to determine the effective production and technological modes of operation of
electric power facilities and electrical engineering;
Macrepckas cTapTanoB Startup Workshop MC060025 X X X X TIK-3 / PC-3. CriocoGHOCTb ONpeensiTh 001acTu NPUMEHCHHS TEXHOJIOTHYCCKUX
pemrenuii B chepe smexrposneprernin / An Ability to determine the areas of application
i i i of technological solutions in the field of electric power industry.
BuomennuuHCKIEe HHHOBALMU 1 Biomedical Innpvatlon and MC030013 X X X X g p try.
MPEANIPHHUMATEIIBCTBO Entrepreneurship
MapkeTusr u KOMMEpUHa/IH3aLLHs Entrcprcn.cupal Markctmg and MC030445 X X
IUISL IpePHHAMATENei Commercialization
3amyck crapranos Ha 6ase .
HAYKOEMKHX M LH(POBBIX Startups‘ LaunchPad: DeepTech MC060545 X X X X
o and Digital
TEXHOJIOTHi
JlenoBast KOMMYHHKAIHS Business Communication MC030014 X X
Texnonoriiccxoe Technology Entrepreneurshi
TIPEANPHHIMATETBCTBO. no‘ogy P P MC030029b X X X X
o Seminar: Advanced
YryGneHHbli ceMuHap
Hanomarepuains! ais
HpeNPUHIMATENbCTBA 1 Nanomaterials E&I MC030030 X X X X
MHHOBALIUN
Texnonornueckue nuHoBaiuu: ot | Technological Innovations: from
PEe3yIbTaToB MCCIIEIOBAHUI K Research Results to Commercial MC030016 X X X X
KOMMEPYECKOMY IIPOJYKTY Product
Pa3p«3.60TKa TOBapoB u ycuyr uepes | Developing Produgts gnd Services MC030022 x X x X
JIM3aifHEPCKOE MBbILIIICHUE through Design Thinking
EH:;:;]:;IE;&;LTIEZ I:I{l;}cll(:g:mp 2 | Innovators’ Essential Skills:
P P Critical and Creative Thinking, MC030564 X X
MBIILICHHE, KOMMYHHKALUS 1 L .
Communication and Collaboration
COTPYJIHHYECTBO
Monyns 4. HayuHo-uccienoBarenbckas pabora u Beinycknas kpanndukannonnas padora / Stream 4. Research & MSc Thesis Project
Hayuro-necnenosarenkcxas Early Research Project MD060001 X X X X
pabota. YyeOHas npakTHka
HayuHo-uccnenosarensckas Thesis Research Project MD120002 X X X X
pabora. [TpeIiIuIoMHast TPaKTHKa
HayuHo-nccnenoBarenbekuii Thesis Proposal, Status Review MD090023 x X X
cemunap no BKP and Predefense
Beinonnenue u 3amura BKP Thesis Defense MD090003 X X X X X X X X X
Monyas 5. UnauBuayaibHoe o0yueHne cryaenTa / Stream 5. Options
Oosi3aTesibHas yacTh - 3 3.e. / Compulsory Part - 3 ECTS credits
ccnenoBarenbekuil MpOeKT |Short-Term Project ME030041 | X | | | | X | X | |

Yactb, popMupyeMasi y4aCTHUKAMH 00PA30BaTeJIbHBIX OT

uii - 21 3.e. / Elective Part - 21 ECTS credits

TIpakTHKyM aHIJIHICKOTO SI3bIKa English Toolkit ME030568 X
Avceeprauia mo-aHrHicKH: First Steps to Thesis in English MEO030566 X
[EPBBIC MIArU
OCHOBMM AKAEMITICCKOTO Academic Writing Essentials ME030569 X
AHIIMHCKOTO
ARTIMHCKHH A3611¢ 215 Master Your Thesis in English ME030567 X
JIHCCePTaLuK
Kypest nio siGopy 3 karastora Electives from Course Catalog
KypCoB
MaunHoe oOyueHue Machine Learning MA060018 X
HccnenoBarenbekuii ceMUHAp Additional Thesis Research MEO0X0040 X X X
Tpex "Inepzonepexod u ESG" / Track "Energy Transition and ESG"
Bsenenue B HeTerazoBoe 110 gtrgduct}on to Petroleum MA030064 X
ngineering
Boraueurenshiie MeTons! 5 Computational Imaging MAO030121 X
H300paXKEHHUSIX
Jlo6br4a rasa u rasosle ruaparbl | Gas Recovery and Gas Hydrates MA060291 X
®dakynbratnBbl / Facultative - Extracurricular activities
Kypeet o sriGopy w3 raranora Electives from Course Catalog
KYpCOB
Iepuox daxynsratuso ISP Independent Study Period MF0X0010 X X
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[Ipunoxenue 2 - Onucanue NporpaMMbl Ha aHIJIMKACKOM $I3bIKE
1. Description of the educational program

The objectives of the educational program "Energy Systems" at the Skolkovo Institute of
Science and Technology (Skoltech) is to train highly qualified engineers for both the Russian and
international labour markets, specialists in Digital Engineering in various fields of modeling,
optimization and control of electric power systems, power electronics and "smart" networks. The
program is being implemented in the structural unit of Skoltech "Center for Energy sciend and

Technologies".

Program Director - Doctor of Physical and Mathematical Sciences, Senior Lecturer E.N.

Gryazina

Program coordinator - project specialist E. Guseva

Education is provided on a full-time basis. The Master's degree amounts to 120 ECTS
credits and the duration is 2 years.

Based on the Skolkovo Institute of Science and Technology's Charter and the Regulation
"On the Language of Education at the Skolkovo Institute of Science and Technology", approved by
President's Order No. 131/24 of 09.09.2014, education is provided in English.

The Master's program is open to applicants with a degree in Engineering, and
aerospace-related areas. Candidates who have not previously studied in English must demonstrate a
high level of English language proficiency in the selection process.

Upon completion of the study program the qualification of a Master of Science in
Engineering Systems is awarded.

Graduates of the program are in demand in the widest range of organizations: innovation
centers, engineering companies, oil and gas companies, aerospace companies, communication
companies, R&D organizations, public sector, etc.

Employers for the graduates are JSC FGC UES, CJSC INPP, JSC System Operator of the
Unified Energy System, General Electric, JSC Mosenergo, JSC VNIIZhT, Ministry of Energy of
Russia, JSC RusHydro, FGBU Russian Energy Agency, Engineering Center ABB, PJSC Rosseti,
JSC Inter RAO UES, NIITs IDGC, En+ Group.



2. Description of the professional activities for graduates

2.1. Areas of professional activity
The professional activity of the graduates of Master's program 13.04.02 Electricity and Electrical
Engineering includes:

- 20 Electric power industry (in the fields of electric power industry and electrical

engineering);

- 40 Cross-cutting professional activities in industry (in the field of scientific management
of research and development).
The specific professional activity of Skoltech graduates in view of study is the activities in
the field of modeling, analysis, development of power systems management methods. When
designing the educational program, the requirements of professional standards 06.022 System

Analyst, 40.011 Research and Development Specialist were taken into account.

2.2. Types of professional activity
Within the framework of the Master's program, graduates may prepare for the following
types of professional tasks:

- Research activities;

2.3. Professional objectives
Graduates of the program will be prepared to manage the following professional tasks, in

accordance with the types of professional activity for which the program is oriented.

Research activities:

— collection, analysis of scientific and technical information, domestic and foreign experience
on the subject of research;

— development and research of theoretical and experimental models of objects of professional
activity in the field of energy, as well as all types of activities in the conditions of the
information society economy;

— development and research of methods of analysis, synthesis, optimization and forecasting of
the quality of the processes of functioning of these objects;

— setting up and conducting experiments according to a given methodology and analyzing the
results;

— analysis of the results of experiments, preparation and compilation of reviews, reports and

scientific publications.



3. Graduate competences (intended learning outcomes)

As a result of completing the Master's program, a graduate should develop general, general

professional and professional learning outcomes.

3.1. A Master's program graduate shall have the following general competences:

GC-1. Able to critically analyze problematic situations using a systematic approach, to
develop a strategy of action.

GC-2. Able to manage the project at all stages of its life cycle.

GC-3. Able to organize and lead a team and develop a team strategy to achieve the goal.
GC-4. Able to apply modern communication technologies, including in foreign

language(s), for academic and professional interaction.

3.2. A Master's program graduate shall have the following general professional

competences:

GPC-1. Able to formulate aims and tasks of research, set the prioirities for solving
tasks, choose the criteria of assessment.
GPC-2. Able to apply advanced methods of research, evaluate and present the results of

completed work.

3.1. A Master's program graduate shall have the following professional competences:

Research activities:

PC-1. An Ability to submit the concept, terms of reference, technical and commercial
proposal for the system and changes in them to interested parties.

PC-2. An Ability to determine the effective production and technological modes of
operation of electric power facilities and electrical engineering.

PC-3. An Ability to determine the areas of application of technological solutions in the

field of electric power industry.



4. Structure of the educational program

The structure of Master’s program includes a compulsory part and, a part formed by the

optional and elective courses and, research project work. To ensure the most effective

development of competences and to balance the compulsory and elective parts, the educational

program is organized according to the modular principle and includes five streams:

Stream 1: Science, Technology and Engineering (36 credits) includes disciplines and
interdisciplinary courses for the study of scientific and engineering fundamentals
relevant to the field, objects, and types of professional activity of graduates.

Stream 2: Sector (12 credits) includes an internship to acquire professional skills and
experience (“Industrial Immersion”). The internship is carried out in the form of project
work at the enterprise to consolidate knowledge and develop skills of technical and
innovative impact on the relevant branch of production.

Stream 3: Entrepreneurship and Innovation (12 credits) includes courses to explore
the full innovation cycle of product design — from identifying needs and assessing
opportunities to exploiting them with economic and other benefits, as well as gaining
initial experience of innovation activities and acquiring relevant skills.

Stream 4. Research & MSc Thesis Project (36 credits) includes research work,
research seminar and pre-defense practice to consolidate all obtained learning outcomes:
acquired knowledge, skills, and experience in scientific and engineering fundamentals.
Stream 4 concludes with the defense of the final qualification work (“Final Thesis
Review”), carried out in the form of a Master's thesis.

Stream 5. Options (24 credits) includes elective courses from a catalogue of student's

choice.

The detailed compliance between the streams and the structure of the Federal State

Educational Standard (FSES), and between the compulsory and elective parts, is shown in
Table 1.



Table 1. Structure of the educational program

FSES 3++ requirements
Unit 1 Unit 2 Unit 3
Skoltech requirements Practical and
Courses, research work,
no less than 80 ECTS no less than
21 ECTS SFA,
9
Compulsory part ECTS
Streams Optional and (excluding SFA),
elective courses no less than 55%,
61 ECTS
Stream 1: Science, 36
Technology and ECTS 15 18 3
Engineering
St 2: Sect 12 12
ream 2: Sector ECTS
Stream 3: 12
Entrepr@neurshlp and ECTS 6 6
Innovation
Stream 4. Research & 36 27 9
MSc Thesis Project ECTS
Stream 5. Option 24 21 3
camm o LpHons ECTS
120
Total: ECTS 42 24 45 9
including
the compulsory part 69 ?
including disciplines 66




5. Conditions of the educational program

5.1. Human resources

Implements the educational program is a team of academic staff, whose quantitative
composition and qualifications meet the requirements of FSES 3-++:

1. Share of Skoltech academic staff and persons involved in the implementation of the
Master program on other terms (based on the number of substituted positions reduced to integer
values) in the total number of academic staff implementing the Master program, leading scientific,
educational, methodological and (or) practical work relevant to the profile of taught discipline
(course), is not less than 70 percent.

2. Share of Skoltech academic staff involved in the Master program implementation,
and persons involved in Master program implementation on other terms (based on the number of
substituted positions reduced to integer values) in the total number of academic staff, implementing
the Master program, who are managers and (or) employees of other organizations, working in the
professional field corresponding to the professional activity, for which graduates are trained (with at
least 3 years' experience), is at least 5 percent.

3. Share of Skoltech academic staff and persons involved in educational activities on
other terms (based on the number of substituted positions reduced to integer values) in the total
number of academic staff implementing the the Master program having an academic degree
(including academic degree obtained in a foreign country and recognized in the Russian Federation)
and (or) academic title (including academic title obtained in a foreign country and recognized in the
Russian Federation), is at least 60 percent.

4. The average annual number of publications of scientific and academic staff for the
period of the Master program implementation per 100 persons (based on the number of substituted
positions reduced to integer values) in WoS or Scopus indexed Journals shall be not less than 2, or

not less than 20 in journals indexed in the Russian Science Citation Index.

5.2. Material, technical, and educational support

Material resources and equipment, as well as information and teaching and methodological
resources used in the implementation of the educational program meet the requirements of FSES
3++:

1. The premises are study rooms for the classes provided by the program, equipped
with hardware and technical means for education, the composition of which is defined in the
working programs of the disciplines (courses).

2. The self-study areas are equipped with computers with Internet connection and

access to the Skoltech digital informational and educational platforms.



3. Each student is provided with individual unlimited access to the Skoltech digital
informational and educational environment from any location with Internet access, including access
to curricula, working programs of disciplines (courses), practicums, electronic educational materials
and resources specified in the working programs of disciplines (courses).

4. Skoltech is equipped with the necessary set of licensed and freely distributable
software, including domestically produced (the composition is defined in the work programs of the
disciplines and is subject to updates if necessary).

5. Each student has unrestricted access to e-library resources, including full-text

documents, information reference systems and up-to-date professional databases.

5.3. Adaptation of the program for teaching persons with disabilities and special needs

The educational program is adapted for the education of persons with disabilities and
persons with special needs.

Students with disabilities and students with special needs are provided with access to all
buildings and premises of the Skoltech, where a barrier-free environment is created. In the learning
process, special technical means of education of collective and individual use for persons with
disabilities and persons with special needs are used; all students are provided with printed and (or)

electronic educational resources in forms adapted to the limitations of their health.



