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1. Marpuiia kKoMneTeHun

2. OmnwucaHue MporpaMMbl Ha aHITIMMCKOM SI3bIKE



1.Xapakrepucrtuka 00pa3oBareibHOI MPOrpaMMblI

Henb o0pasoBareabHOil nporpammsbl "HxeHepHble cucteMpl" CKOJIKOBCKOTO MHCTUTYTa
Hayku u TexHojorui (Ckonrex) — MOATrOTOBKA BBICOKOKBATU(HUIIMPOBAHHBIX HHKEHEPOB IS
POCCHICKOTO M MEKIYHapOJHOIO DPBIHKOB Tpyaa, creuuanucroB LudpoBoro uuxeHupuHra B
pa3IMUHbIX O00JacTAX MPOMBIIUIEHHOCTH, BKJIIOYAas, HO HE OIPAHWYMBAACH KOCMHYECKYI H
aBUAIIMOHHYIO, SHEPreTUYEeCKyl0, POOOTOTEXHUKYIO; MEHEKEPOB CUCTEM NpoayKT-cepBuc (PSS),
MojieNie-OpueHTHpoBaHHOro mnpoektupoBanusi (MBSE) u mnponeccoB ympaBiaeHUs KU3HEHHBIM
nukiaoM mpoaykra (PLM). Ilporpamma HampaBieHa Ha pa3BUTHE Y CTYJIEHTOB KPUTHYECKUX
HaBBIKOB  JJI1  PYKOBOACTBA M  YINpPaBICHHUs TMPOEKTaMH IM(POBOH  TpaHcopMaruu
IPOMBIIIIEHHOCTH, Pa3BUTHUS KUOEP-(PU3NYECKUX CUCTEM U BBICOKOTEXHOJIOIMYHON MPOAYKLIUHU BO
BCeX 00nacTsAX Ha 3emiie U B KOCMOCE. YCIEIIHO OCBOMBIIME MPOrpaMMy MAarucTpbl CHOCOOHBI
OCYULIECTBIIATh HAYYHOE PYKOBOJICTBO HAy4YHO-HCCIEA0BATENIbCKUMH U ONBITHO-KOHCTPYKTOPCKUMU
pa3paboTkaMu B OOJACTH CITyTHHUKOBBIX CHCTEM, OCCHIJIOTHBIX amnmaparoB M poOOTOB, periarh
CJIOKHBIE 33/1a4l POOOTOTEXHUYECKON M a’POKOCMHUECKON MHIYCTPHHM, YIPABIATH MPOLECCaAMH,
pa3pabarbiBaTh METOJOJOTHI0 aHAJUTUYEeCKOi pabotel s MT-npoekroB, pa3pabaTbiBaTh
TpeOOBaHUS K YNPABICHUIO CIOKHBIMU CHCTEMaMH, PEaTU30BBIBATH MIPOEKTHI M0 TIPOSKTUPOBAHUIO
CJIOKHBIX HMH)KCHEPHBIX CHUCTEM, HEOOXOAMMBIX Ul 3KCIIEPUMEHTAIBHBIX U (PyHIaMEHTAIbHBIX
UCCIICIOBAaHUN TIPH CO3JaHMM HOBBIX TEXHOJIOTUH, B YACTHOCTH, OCYILECTBJIEHHUS CITyTHUKOBOIO
HaAOIIOZICHNs ¥ HaBUTaIlMM, aHAJIM3a KOCMUYECKOM MOro/bl M APYTUX MPOEKTOB B 00JIACTH KOCMOCA
U a3POHABTUKH.

IIporpamma peanusyercss B CTPYKTypHOM nojpasgeneHun «lleHTp cucreMHOro
HPOEKTUPOBAHUS.

Hupextop nporpammsl — PhD, npodeccop Kineman ®oprus.

Koopaunatop nporpammsl — PhD, nouent T.B.Ilognagunkosa.

OO6yuenue ocyuecTBisieTcss B o4HON (popme. HopmaTtuBHBIN cpok moimyueHus oopa3oBaHus
— 2 roga. O6weM 00pazoBareabHOM MporpaMmbl — 120 3a4€THBIX €TUHUIL.

Ha ocnoBanumn VYcraBa Ckonrtexa u Ilonoxenus «O si3pike oOpa3oBaHust B CKOJKOBCKOM
MHCTUTYTE HAyKH WU TEXHOJIOTHI», yTBepkIeHHOro mpukasom Pextopa Nel31/24 ot 09.09.2014
rosa, oOy4eHue MPOBOAUTCS HA aHIJIMHCKOM SI3BIKE.

K ocBoeHuio mnporpaMMbl MarucTparypbl JIONyCKarOTCS JIMIA, HMEIOLIUE BbICIIEE
o0Opa3oBaHMe 0 HANpPaBICHUSAM HHXEHEPHOTO M a’pokocMuyeckoro npoduis. Kanaunarel, panee
HE MPOXOAMBIINE OOY4YEHHUS Ha AHIIMHCKOM S3BIKE, JOJDKHBI MOATBEPIAMTH B IpoIecce 0oTOopa
BBICOKHI YPOBEHb BIIaJICHUS] aHIJIMHCKUM SI3BIKOM.

Ilo pesynbraraM OCBOEHHs 00Opa30BATENILHONW MPOrpPaMMBbl BBITYCKHMKAM MPUCBAMBAETCS

KBaJ'II/I(bI/IKaI_II/ISI MarucTp.



BbimyckHUKH TporpaMMbl BOCTpEOOBaHbBI B CaMOM IIMPOKOM CIIEKTPE OpraHM3aLui:
MHHOBALIMOHHBIE LEHTPbl, WH)XKMHUPUHIOBBIE KOMIIAHWHU, He(PTerazofo0bIBalOIIe KOMIIAHWUH,
a’POKOCMMUYECKHUE KOMIIAHMM, KOMMYHHMKAIlMOHHbIE KOMIIAHMH, HAy4YHO-HCCIIEOBATEIbCKUE
OpraHu3alK, TOCYIapCTBEHHbIN CEKTOpP U T.1I.

Pabotomatenssmu  juis  BeiyckHMKOB — ABIsitoTcst  OAO  «PKK  «Oneprus», @I'YII
«UHNUNmam», HITO «3uepromam», OO0 «Cnytauke», OO0 «Jlopert», OI'YIT «Kocmuueckas
cBa3by, [TAO «l'asmpom HedTh», [TAO «Co6epbank», OOO «Tonkon Ilozummonunr Cucremcy,
00O «Apamko MunogennH3», Native Robotics, OO0 «Sunekcey», Jlaboparopuss poOOTOTEXHUKH
Co6epbanka, ['ockopnopanus «Pockocmocy, 9BoKapro, Samsung, RHEA Group, AO «Poccuiickue
kocMuueckue cucreMbn»y, OO0 «Kubepcerans», [ockopnopamnus «Poctex», ITAO «HK «Pocued1by,
000 «Maduepmxn», OAO «PX]», [lypy Poboruke, AO BHUMHEeDTH, OO0 «/lacco Cuctem»,

I'pynna xomnanuii « TMOH» u apyrue opranuzamuu.



2. XapakrTepucTuka npogeccuoHAJIbHON AeSITeJIbHOCTH BbINTYCKHUKOB

2.1. ObsacTn npoecCHOHANBHOM 1esITeTbHOCTH

[IpodeccronanbHas nesTETLHOCTh BBITYCKHUKOB MarucTparypsl o HampasieHuto 09.04.02
«MHopMaiMOHHbIE CUCTEMBI U TEXHOJIOTHUN BKJIIOYACT:

- 40 CkBo3Hble BHIBI MPO(HECCHOHANTBHON MAEATEIBHOCTH B NPOMBIIUIEHHOCTH (B cdepe
HAyYHOTO PYKOBOJCTBA HAYYHO-HUCCIICAOBATEIbCKUMH M  ONBITHO-KOHCTPYKTOPCKUMH
pa3paboTkamu).

Crneungukoii mnpodeccHOHaTbHON AEATETbHOCTH BBIMTYCKHHKOB CKonTexa ¢ y4eToM
npoduiiss TOATOTOBKM siBIsieTcs paboTa B OONMAcTH aHalM3a JIAHHBIX M pa3pabOTKU CIOXKHBIX
WH)KEHEpHBIX cucteM. [Ipu mpoekTHpoBaHMM OOpPa30BaTENbHON MNPOrpaMMbl OBUIM YYTEHBI

TpeboBanus npodeccuonanpHoro cranaapta 06.022 CucteMHbIN aHATTUTHK.

2.2 Buabl npogecCHOHAIBLHOM AeATeJIbHOCTH
B pamkax OCBOEHMs MpOrpaMMbl MAarucTparypbl BBITYCKHUKM MOIYT TOTOBHUTBCS K
peLIeHHIO 3a/1a4 IPOPEeCCHOHATBHON AEATEIBHOCTH CIEAYIOIIUX TUIIOB:
- Hay4HO-UCCIIEJ0BATEIbCKUIL;

- IIPOCKTHBIN.

2.3. 3agauu npodeccuoHAIBLHOI 1eATeJTbHOCTH

BbIimyckHUKH porpaMMbl B COOTBETCTBUM € BUIaMU NPO(eCcCHOHAIbHOM 1S TebHOCTH, Ha
KOTOpbIE OPUEHTHPOBAaHA MpPOrpaMma, OyayT TOTOBBI pELIaTh CIEAYIOUIME MpodhecCHOHATbHbIE
3aJa4M.
HayuHo-ucciieioBaTe/bCKast 1esiTeIbHOCTh:

- HCHOJb30BaTh MOJYUYCHHbIE 3HAHUS 7Sl YCHEITHON Kapbepbl TN MOCTPOEHUS COOCTBEHHOTO
OmsHeca B cdepe a’dPOKOCMUYECKHX TEXHOJOTHH, pOOOTOTEXHUKH, TPAHCIOPTa U
SHEPIeTHKH;

- HCHOJb30BaTh IMOJYYEHHbIC 3HAHUA AJIS MPOJODKEHHS OOydeHHs Ha CIEAYIOLIeM 3Tare ¢
EJIBIO TIOTYYEHHUS JTOKTOPCKOM CTETIeHH;

- pa3pabarblBaTh CJIOXKHBIE CHCTEMBl BCEX THMIIOB, B TOM YHCIIE LU(PPOBOr0 MHXUHUPHHIA,
peanusyomux 0a30Bble MOAXOAbl MOAEIE-OPUEHTUPOBaHHOTO npoektupoBanus (MBSE) u
yIpaBJICHUS KU3HCHHBIM IUKJIOM Tpoxaykra (PLM), BKitodass CUCTEMBI MOJCITUPOBAHHUSA,
CUMYJISILIUM U TIPOU3BOACTBEHHBIE CUCTEMBI;

- [POBOAUTH NPUKIAJHBICE HAy4YHBIC MWCCIEAOBAHUS Uil TNPEANPUATUH, CBS3aHHBIX C
KOCMHUYECKOM M aBHUAI[MIOHHOW MPOMBIIUICHHOCTBHIO, OIICHWBATh MEPCIEKTHUBBI BHEIPECHUS

HOBEMIIINX HayYHO-TEXHUYECKUX Pa3pabOTOK B a3POKOCMHUYECKON MPOMBIIIIEHHOCTH;



- paspabareiBaTh  poOOTOB,  pPOOOTOTEXHUYECKHUE  TEXHOJIOTHH,  HWHTEIUICKTYyaJIbHBIC
BCTPOCHHBIE CUCTEMBI U TATYMKH, a Takxke VR-pemenus;

- CcO34aBaThb TEXHOJIOTUN 06pa6OTKI/I JAHHBIX W HOBBIC METOAblI AUCTAHIIMOHHOIO
30HIUPOBAHUS 3EMIIH;

- TPOBOAUTH MATEHTHBIE MCCIEAOBAaHUS C IEJIbI0 00ECIeYeHUs] MaTeHTHOW YHCTOTHI HOBBIX
pa3paboToK;

- OCylIecTBIsATH cOOp, 0O0paboOTKy, aHamM3 W CHUCTEMAaTH3alUI0 HAyYHO-TEXHUYECKON
uHGOPMAITUH 110 TEME UCCIIeIOBAHIS, BRIOOP METOIMK U CPEJCTB PEIICHHS 3a/1a4H;

- BBIOJIHATH IOJATOTOBKY HAy4YHO-TEXHHYECKHUX OTYETOB, OO30pOB, MyOnIMKanuii IO

pe3yiibTaTtaM BbIIIOJIHCHHBIX HCCJICIOBAaHU.

IIpoexTHas 1eATETLHOCTD:

- COBEpIIEHCTBOBATh METOAOJIOTHH Pa3pabOTKU MPOAYKTOB Ha 0a3e COBPEMEHHBIX PEIICHHI B
o0acty HHGOPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA,

- pa3pabarbiBaTh, KOHCTPYHUpPOBaTb W HCIIOJIB30BATH CIOXKHBIE TEXHUYECKHE CHUCTEMBI U UX
BOXHEHIIINE DTIEMEHTHI IJIsl PEIICHUS MPAKTUIECKUX 3a/1a4;

- BHEAPATh HA TMPAKTHKE W TPUMEHSITh KOMIUIEKCHBIM TOAXOA K pa3padOTKe CIOKHBIX
TEXHUYECKUX CHCTEM;

- Cco3/7aBaTh HOBBIE YCIYTd B 00JIACTU HaBUTAILIMH, CBSI3U, HAOMIOACHUS 3eMJIM U KOCMUYECKON
MOTObL;

- CaMOCTOSTENbHO pa3palarbiBaTh, CTPOUTH M UCHBITHIBATH Masible KOCMHYECKHUE almaparhl
(CubeSat);

- COCTaBISTh OMHCAHMS NPUHIMIIOB JIEHCTBUS M yCTPOMCTBA MPOEKTUPYEMBIX H3ACTHI U
00BEKTOB ¢ 000CHOBAHUEM IPUHSTHIX TEXHUUYECKUX PELICHUH;

- pa3pabarbiBaTh SCKHU3HBIC, TEXHHYECKHE U pPaOOYUE MPOEKTH CIOXKHBIX U3ICIUNd U
TEXHOJIOTMYECKUX TPOLIECCOB, C UCMOJIb30BaHHEeM cpencTB LuppoBoro MHXUHHpPUHTA U
IIePEI0BOTO OIBITA Pa3pabOTKH KOHKYPEHTOCIIOCOOHBIX U3ICIIHIA;

- paspabarbiBaTb B COOTBETCTBMM C YCTAHOBJICHHBIMH TpPEOOBAaHUSMU MPOEKTHEIE,
TEXHOJIOTHYECKUE U paboyre JOKYMEHTHI;

- TMpPOBOAUTH TEXHUYECKHE pacyeThl IO NPOeKTaM, TEXHUKO-IKOHOMHYECKOTO U
(YHKIIMOHATBHO-CTOUMOCTHOIO aHaW3a AS(PQPEKTUBHOCTH IPOEKTUPYEMBIX amlaparos,
KOHCTPYKIIH, TEXHOJIOTUIECKUX TPOIIECCOB;

- paspabarbiBaTh MPOEKTHbIE peleHuss 1Mo 3(QPeKTUBHOMY YIPaBICHHUIO KaueCTBOM B

a’pPOKOCMHYECKOM, pOOOTOTEXHUUECKOU, SJHEPTeTUYECKOI U TPaHCIIOPTHOM OTpacisX.



3. KomneTeHIMU BBINTYCKHUKA (IJIAHMPYeMble Pe3yJibTaThbl 0CBOCHUSA

o0pa3oBarTe/IbHOI MPOrpaMMBbI)

B pesynprare ocBOeHHS MpOrpaMMbl MarucTpaTypbl Y BBIIYCKHHKAa JOJKHBI OBITh

chopMHpOoBaHbI YHUBEpCaJIbHbIE, 001IenpodeccuoHaNbHbIE, MTPO(ecCHOHATbHbIE KOMIIETEHITHH.

3.1. BbIMyCKHUK, OCBOMBIIMIA MPOTpaMMy MarucTpaTypbl, JOJDKEH 00Ja1aTh CICAYIOIIMMU

YHUBEPCAJIBbHBIMH KOMIIECTCHIIUAMMU:

VYK-1. CnocobeH ocymecTBIATh KPUTHUECKUI aHAIU3 MPOOJEMHBIX CUTyallMii Ha OCHOBE
CHCTEMHOTO TT0/IX0/1a, BEIPAOATHIBATh CTPATETHIO ICHCTBHIA.

YK-2. CnocobeH ynpapisTh MPOSKTOM Ha BCEX 3Talax €ro *KU3HEHHOTO IIUKJIA.

YK-4. CnocobeH NpUMEHSTH COBPEMEHHbIE KOMMYHUKAaTUBHBIC TEXHOJIOTHH, B TOM YHCIIE
Ha HHOCTpaHHOM(BIX) s3bIKe(ax), [UI1 aKaAEMHUYECKOro W  MpodheCCHOHAIBLHOTO
B3aUMOJICHCTBUSI.

VYK-5. CnocobeH aHamuM3upoBaTh M YYHTHIBaThH pa3sHOOOpa3ue KyJabTyp B IIpolecce

MCXKKYJIBTYPHOI'O BSaHMOﬂeﬁCTBHH.

3.2. BbIyCKHUK, OCBOMBIIMIA MPOTpaMMy MarucTpaTypbl, JOJDKEH 00JaaTh CIEAYIOIIMMU

o0menpogeccHoOHAIBLHBIMM KOMIIETEHIMSIMU:

OIIK-3. Crnocoben aHanu3upoBarh NMPodeCCHOHATBLHYI0 WH(OPMAIMIO, BBIACIATH B HEH
IIaBHOE, CTPYKTYPHPOBATh, OHOPMIIATH U MPEACTABIATH B BUEC aHATUTHYECKUX 0030pOB C
000CHOBaHHBIMH BBIBOIAMHU M PEKOMEHIAIIASMHU.

OIIK-5. CrnocobeH pa3pabaTbiBaTh U MOJEPHU3MPOBATH MPOrpaMMHOE U ammapaTHOE
oOecrieueHre HHGOPMAIIMOHHBIX U aBTOMATU3UPOBAHHBIX CUCTEM.

OIIK-6. CniocobeH HCIOIBb30BaTh METOIBI M CPEACTBA CUCTEMHOW MH)KEHEpUHU B 0OJIACTH
MOJy4YeHHUs, TMepefayd, XpaHCHHs, TMepepaboTKu ¥ MPEACTaBICHUA HH(POPMAIUIH
MIOCPEICTBOM MH(OPMAITMOHHBIX TEXHOJIOTHUH.

OIIK-7. Crnocoben pa3pabaTpiBaTh W MPUMEHSITh MATeMAaTHYECKHE MOJEIH TPOIECCOB H
O0OBEKTOB TNpHU pPELICHWU 3a/lau aHajiu3a M CHUHTE3a paclpelesIeHHbIX HH(POPMAIMOHHBIX

CHUCTEM U CUCTEM IOIIEPIKKU IPUHATHUS PEILICHUMN.

3.3. BbIMyCKHHMK, OCBOMBIIUI MPOrpaMMy MarucTparyphbl, JOJKEH 00JaaTh CleayOUUMU

HpO(l)eCCI/IOHaHbHBIMI/I KOMIICTCHIIUAMM.

Hay‘lHO-HCCJIeI[OBaTeJILCKaﬂ ACATEIbHOCTD:

I[IK-1. CnocobeH  WCMONIB30BaTh  METOJOJOTUIO  HAYyYHBIX  MCCIEJOBAaHUN B

npodeccuoHanbHOMN AeITeTbHOCTH.



- TIK-2. CnocobeH mnaHUpOBaTh M MPOBOAUTH AHAIUTUYECKHE, WMUTAIMOHHBIE U

HKCTIEPUMEHTAIBHBIE UCCIICAOBAHMS, KPUTUYESCKH OI[CHUBATh JJAHHBIC U JIETaTh BHIBOJIBI.
IIpoexkTHAasl 1eATEJIbHOCTD:

- TIK-3. CnocobeH HCIOIb30BaTh aBTOMATU3UPOBAHHBIE CUCTEMbl HPOEKTHUPOBAHUS JUIS
OCYILECTBJICHUS AHAJIUTHYECKUX padOT M ympaBieHHs MpoleccaMu pa3paboTKu U
COIIPOBOX/ICHUS TPEOOBAHMI K CICTEMaM U YIIPAaBICHHE KaYE€CTBOM CHCTEM.

- TIK-4. CnocobeH OCyIIEeCTBIATh pPAacyeThl IO NPOEKTaM, TEXHUKO-DKOHOMHUYECKOro H
(YHKIMOHATIBHO-CTOUMOCTHOTO aHanu3a 3((EKTUBHOCTH TNPOCKTUPYEMBIX amlaparos,

KOHCTPYKIIMH, TEXHOJIOTHYECKUX IPOLECCOB.



4. CTpyKTypa nporpamMmsl

CprKTypa nporpamMmm  MarucCTparypbl  BKIIHOYACT 065[33.TGJIBHYIO 4JaCcTb MW  4YacCThb,

dopMupyeMyI0 ydacTHUKaMH 0Opa30BaTelIbHBIX OTHOIICHUH (d1ekTuBHYI0). C 1enpio Haubomee

¢ dexTuBHOrO (HOPMHPOBAHUS KOMIIETEHIIMA H OanaHca 00sM3aTeIbHOM M JJIEKTHBHOW YacTH

oOpa3oBareibHasi MporpaMMa OpraHu3oBaHa MO MOJYJIbHOMY TMPUHIUIY UM BKIIOYACT NATh

MOJYJIEH:

Monynas 1. Hayka, TexHuka ®M TexHojdormu (36 3.e.) BKIIOYAET: JWUCHUUIUIMHBI H
MEXIUCUUIUIMHAPHBIE KypChbl AN HW3Yy4YeHHMs HAy4yHbIX M  HMHXKCHEPHBIX OCHOB,
COOTBETCTBYIOIIMX 001acTu, O0O0bEKTaM M BUAaM MPO(ECCHOHANBHON JesATeIbHOCTH
BBIITY CKHUKOB.

Monyas 2. Orpacap (12 3.e.) BKIIOYACT MPAKTHKY MO IMOJTYYEHHUIO MPOGECCHOHATBHBIX
YMEHUH U OmbITa NPOPECCHOHATBHON JeATeNbHOCTH (IIPOM3BOJCTBEHHYIO MPAKTHUKY).
[Ipou3BoaCTBEHHAs MPAKTHKa MPOBOAUTCA B (hopMe MPOEKTHOW pabOThl Ha MPEANPUATHU
JUISL 3aKperuieHWsT 3HAaHUW U pa3BUTUS HABBIKOB TEXHMYECKOTO W HWHHOBAIIMOHHOTO
BO3JIEHCTBHS HA COOTBETCTBYIOILYIO OTPACiib IPOU3BOACTBA.

Monynas 3. UHHOBamuM M npeAnpHMHHMAaTeNbCTBO (12 3.e.) BKIIOYAET: Kypchl AJis
U3y4YeHMsl MTOJHOIO MHHOBALIMOHHOIO LUKJA MPOU3BOJACTBA MPOIAYKLIUU — OT OIpPEeSICHHs
noTpeOHOCTEl M OLEHKHM BO3MOXHOCTEM UX YAOBJIETBOPEHHsI JO JKCIUTyaTallMd C
JOCTH)KEHUEM SKOHOMUYECKOTO0 W JApPYrHX A3(PQEKTOB, a TaKkkKe MOJYYCHUs HAYaIbHOTO
OTIBITa MHHOBAIIMOHHOM JIEATEIbHOCTH M MMPHOOPETEHUSI COOTBETCTBYIOIINX HABBIKOB.
Monynabs 4. HayuHo-ucciienoBareibCckasi padora M BbINYCKHAS KBAJIM(PUKALMOHHAS
padora (36 3.e.) BKJIIOYAET Hay4YHO-HMCCIIE0BATENIbCKYIO pabory,
Hay4YHO-UCCIIE0BAaTEIbCKUM CEMUHAP U MPEIIUIIOMHYIO IPAKTHKY € LEJIbI0 KOHCOIUIaluu
BCEX IOJYYEHHBIX PE3yJbTaTOB OOy4EHUs: NMPUOOPETEHHBIX 3HAHUM, YMEHUI M ONbITA B
00JIaCTH Hay4yHBIX M WH)XEHEPHBIX OCHOB. Momynb 4 3aBepluaeTcs 3allUTON BBITYCKHON
KBaJTM(HUKALMOHHOM paboThl, BBIMOIHAEMON B (JOPME MarucTepCcKoil TuccepTaiuu.

Monyas 5. UnauBuayanabHoe oOydenue (24 3.e.) BKJIIOYAET 3JICKTUBHBIC KYPChI W3

KaTajora KypcoB 110 BBIOOPY CTy/AEHTA.

[MonpoOHOE coOTHOMIEHHE MEXKAY MOIYISIMU U CTpyKTypoir @I'OC, Mex 1y 00s3aTebHON 1

AJICKTUBHOMN YacThIO IPUBEACHO B TabmwmIle 1.



Tabmuua 1. CtpykTypa 00pa3oBareiabHOI NporpaMMbl

Tpe6oBanusa ®I'OC 3++

b 1 Bbiok 2 b 3
TpeooBanust Ckosrexa oK oK oK
JIMCUUIIUHEL, [Tpaktuxu/HUP,
He menee 80 3.e. He MeHee 21 3.e.
Yacrs, TUA,
(bzg i?{%f;;{a; OO0s13aTrenbHas 4acTh 93e.
Moy 06y a30BaTeJIbHBIX (6e3 yuera THA),
p . He MeHee 55%, 61 3.e.
OTHOIIICHU I
(27IEKTUBBI)
1. Hayka, Texnuka 36 .. 18 13
1 TEXHOJIOTUH
2. Otpacib 12 3.e. 12
3. UuHOBauu u 12 se. 6 6
PEIIPUHUMATEIHCTBO
4,
HayuHo-uccnenosareins
cas pabota u 36 3.e. 9 18 9
BBIITYCKHAS
KBaTM(pUKAIIMOHHAS
pabora
5. UnauBuayanbHOE
o0y4eHue 1o BEIOOPY 24 3.e. 21 3
CTyIleHTa
Bceero: 120 3.e. 45 36 30 9
B TOM YHCJIC 66 9
o0s13aTeIbHAs 9acTh
B TOM YHCJIC ]1

JUCHUITIIMHBI

10



5. YcnoBust peanusannu 00pa3oBaresibHOM MPOrpaMMbl

5.1. KagpoBoe odecnieuenune

B peamuzanmum 00pa3oBarenbHON NPOrpaMMbl  YYacTBYET KOJUJICKTHB II€JaroruuecKux
COTPYIHUKOB, KOJUYECTBEHHBI COCTAaB M KBaIM(UKAIMS KOTOPBIX COOTBETCTBYET TPEeOOBaHUSIM
OI'OC 3++:

l. Honsa negarornyeckux padboTHukoB CkonTexa W JIHLl, MPUBIEKAEMBIX K peann3alun
IPOrpaMMbl MarucTparypbl Ha HHBIX YCIOBUAX (MCXOAs M3 KOJIMYECTBA 3aMELIAEMBIX CTaBOK,
IPUBEJIEHHOTO K IIEJIOYMCIIEHHBIM 3HAY€HUsIM) B OOIIEM 4YHUCIIE MEJarorndeckux pabOTHUKOB,
pean3yroIuX HNpOrpaMMy MAarucTpaTypbl, BEAyIIUX HAayyHYO, Y4eOHO-METOOUYECKYI U (MJIH)
NPaKTUYECKYI0 pPabOTy, COOTBETCTBYIOILYIO MNPO(UII0 NpenofaBaeMoi TUCHMIUIMHBI (MOIYIs),
cocraBiisieT He MeHee 70 IPOLEHTOB.

2. Hons mnenarornyeckux paboTHUKOB CKosTexa, Y4YacTBYIOIIUMX B peaau3aluu
IIPOrpaMMBbl MAarucCTpPaTypsl, U JIAL, MPHUBIEKAEMBIX K PEAJIN3ALMU NIPOrpaMMbl MaruCTpaTypsl Ha
UHBIX YCJIOBMAX (HMCXOAS M3 KOJMUYECTBA 3aMEIAEMbIX CTABOK, IPUBEIEHHOIO K LIE€JIOYUCIEHHBIM
3HAUEHUSIM) B OOIIEM 4YHCIE TMEAarorMyeckux paOOTHUKOB, pEATM3YIOIIUX MPOrpaMMy
MarucTparypsbl, SIBISIOIIUXCS PYKOBOOUTENAMU U (W) paOOTHMKaAMHM HHBIX OpraHU3aluil,
OCYILECTBISIIOIUMH TPYAOBYIO JEATEIBHOCTh B IMPO(ECCHOHANBHOM cdepe, COOTBETCTBYIOIIEH
npo(eCCUOHAIBHONW JEeSATEIbHOCTH, K KOTOPOMl TOTOBSTCS BBIMYCKHUKH (MMETh CTax palboThl B
JaHHOM mpogeccruoHanbHOM chepe He MeHee 3 JIeT), COCTaBIsIeT He MEHee S5 MPOLIEHTOB.

3. Hons nepmarormueckux paboTHukoB CkoiTexa M JIMI, [PHUBIEKAEMBIX K
00pa30BaTeIbHON AEATEIBHOCTH HAa UHBIX YCIOBUAX (MCXOS U3 KOJIMYECTBA 3aMELIAEMbIX CTaBOK,
IPUBEACHHOIO K LEJIOYUCICHHBIM 3HA4€HUs M) B OOIIEM 4YHCIe NeJarori4eckux pabOTHHUKOB,
peanus3yoIuX IporpaMMy MarucTparypbl, UMEIOIIMX YYEHYI CTENEHb (B TOM 4YMCIE YYEHYIO
CTEMNeHb, MOJIYYCHHYI0 B MHOCTPAaHHOM rOCy/lapcTBe U mpu3HaBaeMmyto B Poccuiickoit deneparum) u
(unn) yyeHoe 3BaHME (B TOM YHCIIE YUEHOE 3BaHME, MOJyYEeHHOE B MHOCTPAHHOM TOCYIapCTBE U
npu3HaBaemoe B Poccuiickoit @enepanmn), coctapiser He MeHee 60 MPOIICHTOB.

4. CpenHeronoBoe 4uciIo MmyOIUKAIMi HayqHO-TI€1arorn4eCcKuX paOOTHUKOB 3a MEPHOJT
pearm3anuyu MporpaMMbl MarucTparypbl B pacdere Ha 100 HaydHO-TIeHarormyeckux pabOTHUKOB
(Mcxozmst M3 KOJIMYECTBAa 3aMELIaeMbIX CTAaBOK, NMPUBEACHHOIO K ILIEJIOYHCIEHHBIM 3HAYE€HUSAM) B
KypHajlaX, HHAEKCUpyeMbIX B Oa3ax naHHbIX Web of Science unu Scopus, COCTaBIseT HE MEHee 2,

nuinu He MeHee 20 B JKypHaJiax, MTHICKCUPYCMbBIX B PoccuiickoM nHaekce HAy4YHOT'O HUTHUPOBAHUA.

5.2. MarepuanbHO-TeXHHYECKOe U Y4eOHO-MeToAnYecKoe odecreyeHne
[Ipu peanuzanuu 06pazoBaTeNbHON MPOrpaMMbl HCIIONIB3YIOTCS MaTepUaIbHbIe PECYpChl U

O60py,Z[OBaHI/Ie, a TaKXKcC HH(bOpMa]_[HOHHLIC )51 y‘{e6HO-MeTOI[I/ILIeCKI/Ie PeCYpPChI, COOTBETCTBYIOIIINC
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tpedoBanusim ®I'OC 3++:

1. [Tomenenuss npeacTaBidOT cOO0M yueOHbIE ayIUTOPUU JJis MPOBENEHUS YUEOHBIX
3aHATUH, NPEAYCMOTPEHHBIX IIPOrpaMMOM, OCHAIEHHbIE OOOPYJOBaHHMEM U TEXHUUYECKUMU
cpeacTBaMu OOy4YeHHs, COCTaB KOTOPBIX ompenensercs B padoyux Mporpammax AUCLHUILUIUH
(Momyrneit).

2. [lomemenuss g caMOCTOATENbHOM — pabOThl  OOy4arOUIMXCSi ~ OCHAILEHBI
KOMITBIOTEPHOH TEXHUKOM C BO3MOXKHOCTBbIO MOAKIIoueHUs: k cetu "MHrepHer" u obecneueHuem
JI0CTYTIa B 3JIEKTPOHHYIO HH(OPMALlMOHHO-00pa3oBaTenbHyo cpeny Ckonrexa.

3. Kaxnpiii oOywarommuiics B TEYeHHE BCEro Imnepuojga oOydeHus oOecredyeH
VH/MBU1yaJIbHBIM HEOIPAaHUYEHHBIM JIOCTYIIOM K 3JIEKTPOHHON MH(OPMaILIMOHHO-00pa30BaTeIbHOM
cpene Ckonrexa w3 000 TOYKH, B KOTOPOW UMEETCs T0CTYM K ceTu "MHTepHeT", BKiItouas Jo0CTyn
K Y4eOHbIM IUIaHaM, pabouyuM IporpamMmaM IJUCLUIUIMH (MOIYJeH), MPaKTHUK, SJIEKTPOHHBIM
y4eOHbIM M3/IaHUSIM U DJICKTPOHHBIM O0pa3oBaTeNbHBIM pecypcaM, YyKa3aHHBIM B paboumx
nporpamMmax JIUCHUIUTAH (MOyJIeH), MPaKTUK.

4. Ckonrex oOecrmedyeH HEOOXOAUMBIM KOMIUIEKTOM JIMIEH3MOHHOTO M CBOOOIHO
pacnpocTpaHseMoro MporpaMMHOIO OOecredyeHusi, B TOM YHCIIE OTEYECTBEHHOIO MPOM3BOACTBA
(coctaB ompeznereH B pabO4YMX MporpamMmax AMCHUUIUIMH M TOJUIEKUT OOHOBICHHIO IIPH
HEOOXOIUMOCTH).

5. Kaxnapiit oOyuaromuiics oOecrieueH HEOrpaHWYEHHBIM JIOCTYIOM K 3JIEKTPOHHBIM
OMOIMOTEUHBIM pecypcaM, BKIIIOYAIOUIMM IIOJHOTEKCTOBBIE JOKYMEHTBI, HH(OpPMallMOHHbIE

CIIPpaBOYHBIC CUCTEMbI 1 COBPEMCHHBLIC HpO(I)eCCI/IOHaJ'IBHLIe 0a3bl JaHHBbIX.

5.3. Anmanramusi mporpaMMbl Uit OOy4YeHHsl JHIl € OrPAHUYEHHBIMH BO3MOKHOCTSMH
310pPOBbs 1 HHBAJIN/I0B

OOpasoBarenpHasi MporpaMma aJanTUpOBaHa s OOy4YeHHs WHBAaIUIOB W JIUI C
OrpaHI/I‘IeHHBIMI/I BO3MOXHOCTSIMU 3I[0p0BB$I.

O6y‘IaIOHII/I€C$I N3 4YHucjia UHBAJINJI0OB U JIUI] C OFpaHI/ILIeHHI)IMI/I BO3MOXHOCTSIMU 3)10pOBI>$I
obecrieueHbl TOCTYIIOM BO BCE 3/IaHUS W TIOMEIIEHUs WHCTUTYTA, IJIe co3aaHa 6e30apbepHas cpena.
B yueOHOM mporecce  HUCHONB3YIOTCS CIEIHMAbHBIE TEXHHUYECKHUE CpPEACTBA  OOyYeHUs
KOJJICKTUBHOI'O H I/IHILI/IBI/I,HyaHLHOFO ITIOJIB30BAaHUA JId HWHBAJIWIOB U JIUI C OFpaHI/I‘{eHHBIMI/I
BO3MO)KHOCTSIMU 37I0POBBSI; BCE OOydarommecs 0OeCTeYeHbI MEeYaTHBIMU U (MJTH) SJIEKTPOHHBIMH

o0Opa3oBareIbHBIMU pecypcaMu B (popMax, afanTUPOBAHHBIX K OTPAHUYECHUSIM UX 310POBbSL.
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09.04.02 Undopmanmonnbie cHeTeMbl M TexHosornu / 09.04.02 Information Systems and Technology

Pesyastarnt /learning outcomes
Hasanue kypea na Haspanue kypea na  |Kox kypea / RO 7
pyceion ke / Course | anramiickom sasike/ | Course = e " .
title un Ru: Course title in English Code - = — =
VK-1 | VK-2 | VK-4 | VK-5 | OIIK-3 [ OIIK-5 | OIIK-6 | ONK-7 | IIK-1 | K-2 [ IK-3 | 1K-4
Mpunoxkenne - 1
Monyan 1. Hayka, Texunka u Texuonorun / Stream 1. Science, Technology and Engineering (STE) P "
Manllllﬂ KOMIIeTeHIHH
wacmy / Ce ry part Federal State Educational Standard https://fgosvo.ru/uploadfiles/FGOS%20V0%203++/Mag/090402 %DO0%9C 3 17062021pdf
https://fgc
Ana ;
Hais Experimental Data
IKCHICPHMEHTABIbIX s MA060238 | X X X | X Vinpepcanbibie General
JAHHBIX i
TIpoekTuposarue cuctem | Systems Engineering MA060023 X X X VK-I. CriocoGer . i ananin Cuyaunii Ha VK-I. Able to critically analyse problematic situations using a systematic approach, to
Ocod (0BE CHETEMHOTO T10/IX0A4, BLIPAGATHIBATE CTPATerHIo AciicTaiil develop a strategy of action.
codoe Engineering Design VK-2. Criocofen yNpasIsTh MPOCKTOM Ha BCEX ITaNaX ero ANIHCHHOTO LKA, VK-2. Able to manage the project at all stages of its life cycle.
K ’ B e g s MA060603 X | X X X
OHCTPYKTOPCKOE BIOPO | £y by 1 A060603 VK4 CitocoGet HPHMCILITE COBPEMEIILIE KOMMYHIKATHBIILIC TEXHOIOI, B TON
(OKB) - Yacrs 1 urce Ha ) A3bIK(ax), 1% aKa; " HOIC 'VK-4. Able to apply modern communication technologies, including in foreign
acms, i/ Elective part BaamvociicTai. language(s). for academic and professional interaction.
M Nathomatics f VK-5. CliocoBen aHaH3upoBaTh i yIHTHBAT PasHOoOpasHe KyIbTyp B 1poLiecce VK-5. Able to analyse and take into account the diversity of cultures in the process of
aTemMaTHKa s v athematics for MA030282 X X MEKKYTETYPHORO BIaNMOTEHCTRIIS. intercultural interaction.
ngineers
Methods in
o nayre n mx“m‘““’“" Engineering and Applied | MA060352 | X X
Science
Tpex Ci u usdenuii/ Product and Digital Track
OcHOBbI Qi3iK 1 Fundamentals of Energy
TexHOOT I Conversion Physics and | MA060537 | X X Obuenpogeccuonabiie General Professional
sueprun_| T
PLM 1 - Digital OIK-3, o y BLULCTATE B OITK-3. Ability to analyse professional information, structuring, compiling and.
PLM 1 - Konuentyaisroe Heii masHoC, ohopsT it B BIC presenting it in the form of analytical surveys with valid conclusions an
Technologics in
npociruposare kubep- | ORI | MA060s3s X X X 0530p0R ¢ OBOCHOBAMHBINII BEIBOTAMH 1 PEKON I recommendations.
(usHCCKuX CHCTEM onceptual Design of 6 W MoepHH3Hp porp W annapatroe OITK-S. Ability to develop and modernise software and hardware for information and
Cyber-physical Systems u cucren automated systems.
Tpuknaausie matepuanst | Applied Materials and MA060431 | X X X OTTK-6. en10coGHOCTE HETIOIL30BATH METOIb! H CPEACTBA CHCTEMHOI HHIACHEPHH B OTTK-6. Ability to use system engineering methods and tools for receiving, transferring,
X Design 0BIACTH oMY HeHIA, TICPCAQUH, XPAHCHH, MIEpePAGOTKH  NPEICTABICHIA storing, processing and presenting information by means of information technologies.
PLM 2 - Lngpossc TexHosoril OIIK-7. Ability to develop and apply mathematical models of processes and objects
P PLM 2 - Digital OITK-7. W pHMenTh Mozem while solving problems of analysis and synthesis of distributed information systems and
TEXHOIIOTHH B Technologies in Design TPOLIECCOB H OGBEKTOB MPH PEICHINI 104 QHATI3A I CHHTE PACTIPEICCHAbX. decision support systems
npoeKTHpoBatIHH I ° MA060534 X X X HOPMALUIOIILIX CHICTEN i CHETEN TOIEPAKH HPHIATIA et
and Testing of Complex
HCTILITAHIAX CAOKHBIX
Technical Systems
TexHmCCKIX CHCTeM
PLM 3 - Texkoioni—[py i3 i
5 al - Py
sepubati Technologies in
Verification and
KOMILICKCHBIX e ¢ MA060604 X X | X
Hembranusx pusnseckne | v idation of Complex
B Technical Products
Py . Design Solutions
NPOCKTHBIX peuernii
BriGop marepuazon npi | Materials Selection in MA30099 X X
Design
Tpex / Robotics track P i
F Robotics MA060050 | X X | X TIK-1. CHOCOGEH HCTIONB30BATS METOO/IOTHIO HaySHbIX HECICA0BaNIT B TIK-1. Able t0 use the methodology of scientific research in professional activity.
T - — Control Systems i TTK-2. Able to plan and conduct analytical, simulation and experimental research,
'POCKTHPOBAHNE CHCTEM | Lontrol Systems MAO060083 | X X | x TTK-2. Criocoten W npoBoITH 3 critically evaluate data and draw conclusions.
g KPITINCCK OICHIBATS AaHITC  ACAaTH
Baeaetne s Mnteprer BmoTL Project activities:
- Introduction to ToT MA030233 | X X X o
T1K-3. Able to use automated design systems to carry out analytical work and manage
BelleH gn Sy y iyt g
Tposmmyrre werom | Advanced Control nosor | x X X Hiﬁﬁiz&?&‘:mmm the processes nf' dere and of system and quality
Methods - OCYIIECTRICHIIA HATHTIHCCKHX PAGOT I YIDARIEHIIA TIDONCCCAMI Pa3pAGOTKI 1t TTK-4. Able to carry out calculations on design, technical-¢conomic and functional-cost
Bupryanbhas- Virtual Reality, COMpOBOK et TpeGOBaNHIi K CHCTEMAM 1 YPABICHIe KI1eCTROM CHETeM analysis of efficiency of designed apparatuses, designs, technological processes.
JononHeHHas peansrocts |Augmented Reality and | MA030456 | X X TTK-4. ClOCoBen 0CyICCTIIAT PACYETbI 110 IPOCKTAM, TeXHHKO-DKOHOMHUECKOTO i
H XanTHKa Haptics , i annaparos,
R ——
Obyuerue o Reinforcement Learning | MA060422 X X | x
Tpex Kocwoc/ Space track
TpoekTHposatie -
KOCMHYECKHX ANNapaToB E}:“:e:’aﬂ and Mission | 14 060074 X X
it Mt g
Ciyrhikosas nasurawns_| Satellite Navigation DA060380 | X X | x
WA 2aHbIX 201 Data Analysis for Space | oo Ty x| x
KOCMHYECKOIi 110roist Weather
Ocnosut ancranwonnoro | Fundamentals of Remote
Sonsine MA060186 | X X | x
Moxyas 2. Otpaci / Stream 2. Sector
T S ; :
PONSBOACTRCHIA Industrial Immersion ‘ MB120005 ‘ ‘ ‘ X ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
npaxrika
Monyas 3. u /Stream 3. Enter ip and ion (E&1)
uacms / Ce ry part
Macreperas nnnosaunii | Innovation Workshop | MC060001 | X | X | X | X | [ [ [ [ [T 1
acmo, i/ Elective part
Juneperso s Leadership for Innovators | MC030011 | X X | x
TexHonOTHICCROE Technology
cTRO. MC030029a| X | X | X
Basombiii cemuiap Seminar: Foundation
HIpeAnpHHIMATEALCKAA | o rencurial Strategy | MC030023 | X | X | X
crpaterus
Macrepekas crapranos__|Startup Workshop MC060025 | X | X | X
BuoMemuicKie — :
HHHOBALIH 1t Biomedical Innovation | \ieg30013 | x| x| x
so |and Entreprencurship
MapkeThur i ;
fal Mark . <
auns s 1 al Marketing | 130445 | x X | x
" and Commercialization
3aityck CTaprano na Gase
Startups LaunchPad: <
HayKOGMKHX H LH(POBBIX D;‘Cpﬁ;h Z‘;‘é‘r‘)lsl ol MC060545 | X | X | X
TexHoOrHil
Jlenosas Business C MC030014 | X X | x
Texuonorieckoe Technology
cTRO. MC030029b| X | X | X
VrnyGaermbiii cemmmnap | Seminar: Advanced
Hanomarepuasisl 4is
ctBa it ials E&I MC030030 | X | X | X
Texnonorieckie
or
from
. MC030016 | X | X | X
HecneoBatii k Research Results to
KOMMEpUECKOMY Commercial Product
nposykry
PaspaGorka Tosapos 1| Developing Products and
yeayr uepes Services through Design | MC030022 | X | X | X | X
i Thinking
fgﬂi‘:’;‘a‘f“""‘" Innovators’ Essential
[ Skills: Critical and
P! Creative Thinking, MC030564 | X X | X
tmopieckoe Mbueine, |t WE L AASE
KOMMYHUKALULS 1 .
COTPY/HUYECTBO Collaboration
Mopyas 4. Hay paGora u B agora / Stream 4. Research & MSc Thesis Project
Hayuro-
Heenenopatetbekat Early Research Project | MD060001 X | x| x X
paGora. YueGHas
npakrika
Hayuro-
HCCTeAoBaTeCKAA Thesis Rescarch Project | MD120002 | X X X X
pabora. Ipernniomuas
upatika
Hayuro-
. Thesis Ps sal, Status
HeeneoaTebCKit SI8 Proposd s S MD090023 | X X X X
¢ Review and Predefense
cemmnap o BKP
B sammra |
L OICHIC W3S Thesis Defense MD090003 | X | X | X | X | X | X | X X | x [ x|x

Monyas 5.

o6yuenne cryenta / Stream 5. Options
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Pesyastarnt

/learning outcomes

Hasanue kypea na Hassanne kypeana | Koa kypea / RO 7 7
pyceion ke / Course | anramiickom sasike/ | Course ! .
title un Russian Course title in English Code ((Gencral Gencrally =
VK-1 | VK-2 | VK-4 | VK-5 | OIIK-3 [ OIIK-5 | OIIK-6 | ONIK-7 | IIK-1 | K-2 [ IK-3 | 1K-4.
uacms / Ce ry part
Cennap uentpa
cheremnoro CDE Seminars MA030606 X | X X
Yacms, i/ Elective part
TpakcrukyM QHEMMTACKONO ok Toolkit ME030568 X
sbiKa
HHCCCFTBIIM;{ To- l'lrslek:ps to Thesis in ME030566 X
anrmiicku: nepasie waru |English
Kypesi 110 BoiGopy 3| Electives from Course
KATAJIOra KypeoB Catalog
VinrenextyanbHan
coGeTBeHHOCTS B Intellectual Property in
IPOMBILLUICHHOCTHL. Industry. Introduction to | MA030528 | X X
Baegetne 8 narentsi i | Patents and Patent Search
naremThbili nomek
P N fum
nponeccst B Processes in Energy DA060200 | X X X
stepriu |Conversion
Ocrioni aratewriceroro | Academic Writing ME030569 | X <
anrmiicroro Essentials
Maumnioe obyuete | Machine Learning MAO060018 | X X
Tlokanmsawms 1
nocTpoeHie Kapr B Perception in Robotics | MA060283 | X X
Hccnenosarenscii Short-Term Project MEOX0041 | X X
npoexr
BCTpaiBacMbie CHCTEMBI
u mfxeuusiﬂyaububle Embedded Systems and | \14 60474 | x X
Intelligent Sensors
i
Electives from MIT
Principles of
Manufacturing Micro-
master Program
TiyGokoe obyuerie Deep Learning DA060057 | X X
Tiwkenepioe 3D §
MOJEHPOBAHHE 1 3D CAD Modelingand | ;430576 | x X
Design
Tcencxoarensexiii "Additional Thesis MEOX0040 | X <
cemunap Research
Cospenermas
mivkenepias rpaduka i (Moder Engineering
npoeKTHpoBaHIs ¢ Graphics for High TRL | MA030605 | X X
BBICOKIM YpOBHEM Development
texuo0rMI
Llugposaz 06paboTka | i Sional Processing | MA060255 | X X
curnazion
Bsesienne B [r}lmducllun to Computer MA030348 | X X
KomnioTepHoc 3penne | Vision
Aurmiickuii s3bic via | Master Your Thesis in ME030567 X
English
Ocoboe Engineering Design
Konetpyiroperoe Biopo | el SPRE MA060533 X | X X
(OKB) - Yacts 2 y-ra
axyautarusei / Facultative - Extracurricular activi
Kypesi 0 BoiGopy 3| Electives from Course
Karaziora kypcos Catalog
{;CP“”"“ DAKYILTATUBOB |y jopendent Study Period | MFOX0010 X
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[Ipunoxenue 2 - Onucanue NporpaMMbl Ha AaHIJIMHACKOM S3bIKE
1. Description of the educational program

The objectives of the educational program "Engineering 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 industry,
including, but not limited to space and aeronautics, energy, robotics, product-service systems,
MBSE (Model Based Systems Engineering) and PLM (Product Lifecycle Management) companies.
The program aims to develop students' critical skills for leading and managing digital
transformation projects for industry, cyber-physical systems development, and high-tech products in
all domains on Earth and in space. Successful graduates are able to carry out scientific management
of research and development in the field of satellite systems, drones and robots, solving complex
problems in robotics and aerospace industries, process control, developing methodologies for
analytical work in IT implementation projects, developing requirements for complex systems
management, implementing projects for the design of complex engineering systems required for
experimental and theoretical research for the creation of new technologies and for satellite
surveillance and navigation, space weather analysis and other space and aeronautics projects.

The program is implemented at the Skoltech Center for Digital Engineering.

Program Director — PhD, Professor Clement Fortin.

Program Coordinator — PhD, Associate Professor Tatiana Podladchikova.

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 Bachelor's degree (or higher) 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 RSC Energia, JSC “TsNIIMash” (Central Research Institute
for Machine Building), NPO Energomash, SPUTNIX LLC, LORETT LLC, FGUP RSCC (Russian
Satellite Communications Company), Gazprom Neft PJSC, PJSC Sberbank, Topcon Positioning

Systems Inc., Aramco Innovations, Native Robotics, Yandex LLC, Sberbank Robotics Laboratory,



SSC “Roscosmos”, EVOCARGO Ltd, Samsung Group, RHEA Group, Russian Space Systems
JSC, CYBERSTEEL, SC «Rostec», PISC Rosneft, InEnergy Group, JSC “Russian Railways”,
Tsuru Robotics, VNIINEFT JSC, Dassault Systemes, TION, and other organizations.



2. Description of the professional activities for graduates

2.1. Areas of professional activity

The professional activity of the graduates of Master's program 09.04.02 "Information
systems and technologies" includes

- 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 the engineering field of
study is the activities in the field of data analysis and development of engineering systems. When
designing the educational program, the requirements of the professional standard 06.022 System

Analyst 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 and development (R&D) activities;

- Project-based 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.
R&D activities:
- Use the knowledge gained to build a successful career or Startup in aerospace technology,
robotics, transportation, energy sectors;
- Use the knowledge gained to pursue further studies for a doctoral degree;
- Develop complex systems of all types including Digital Engineering, MBSE and PLM
systems including modeling, simulation and manufacturing systems;
- Conduct applied scientific research on space and aeronautics industry related problems,
assess the possible use of scientific and technological advances in the aerospace industries;
- Develop robots, robotics technology, intelligent embedded systems and sensors, and VR
solutions;
- Create data processing technologies and new remote sensing methods;
- Carry out patent research to ensure the patentability of new developments;
- Collect, process, analyse and systematise scientific and technical information on the subject
of the research, to select the methods and means of solving the problem;

- Prepare scientific and technical reports, papers, reviews on the results of the research carried



out.

Project-based activities:

Improve the product design methodologies based on modern information and
communication technology advances;

Develop, design and use complex systems and their essential elements to solve practical
problems;

Apply an integrated approach to the development of complex programs and systems;

Offer new services in navigation, communications, earth observation and space weather;
Design, build and test small spacecrafts (CubeSat) independently;

Describe the operating principles and structure of the products and objects to be designed
and justify the technical solutions adopted;

Develop conceptual, technical and working designs for complex products and technological
processes, using Digital Engineering technologies and best practices for the development of
competitive products;

Develop design, technological and working documents in accordance with established
requirements;

Carry out technical calculations on projects, techno-economic and function cost analysis of
the efficiency of designed apparatuses, designs, technological processes;

Develop design solutions for the efficient management in aerospace, robotics, energy and

transportation industries.



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-4. Able to apply modern communication technologies, including in foreign
language(s), for academic and professional interaction.

GC-5. Able to analyze and consider the diversity of cultures in the process of

intercultural interaction.

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

competences:

GPC-3. Ability to analyze professional information, structuring, compiling, and
presenting it in the form of analytical surveys with valid conclusions and
recommendations.

GPC-5. Ability to develop and modernize software and hardware for information and
automated systems.

GPC-6. Ability to use system engineering methods and tools for receiving, transferring,
storing, processing, and presenting information by means of information technologies.
GPC-7. Ability to develop and apply mathematical models of processes and objects
while solving problems of analysis and synthesis of distributed information systems and

decision support systems.

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

Research activities:

PC-1. Able to use the methodology of scientific research in professional activity.
PC-2. Able to plan and conduct analytical, simulation and experimental research,

critically evaluate data and draw conclusions.

Project-based activities:

PC-3. Able to use automated design systems to carry out analytical work and manage
the processes of development and maintenance of system requirements and efficient
management of systems.

PC-4. Able to carry out calculations on design, technical-economic and functional-cost



analysis of efficiency of designed apparatuses, designs, technological processes.



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
Optional and (excluding SFA),
Streams elective courses no less than 55%,
61 ECTS
Stream 1: Science, 36
Technology and ECTS 18 18
Engineering
Stream 2: Sector 12 12
eam 2: Secto ECTS
Stream 3: 12
Entreprc?neurshlp and ECTS 6 6
Innovation
Stream 4. Research & 36 9 13 9
MSc Thesis Project ECTS
Stream 5. Options 24 21 3
P ECTS
) 120
Total: ECTS 45 36 30 9
including
the compulsory part 66 ?
including disciplines 81
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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.
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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.
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