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1.Xapakrepucrtuka 00pa3oBareibHOI MPOrpaMMblI

ens obpazoBarenbHON nporpaMMbl «DOTOHUKA M KBAHTOBBIE MaTepHaibl»y CKOJIKOBCKOTO
MHCTUTYTa HayKH U TexHonoruit (Ckoirex) — MoJAroToBKa BHICOKOKBATU(UIIUPOBAHHBIX MarucTpoB,
BOCTPEOOBAHHBIX HA POCCHUHUCKOM M MEXKIYHAPOJHOM pBIHKE Tpyda, CIEIHATUCTOB B 00IACTH
HCCIICAOBAaHUA U pa3pa60TKH COBPCMCHHBIX BBICOKOTCXHOJIOTMYHBIX yCTpOfICTB U MaTcpuaJioB AJIdA
OJICKTPOHUKH U (1)OTOHI/IKI/I, a TaKKE OBJIAACHHA COBPECMCHHBIMU MAaTEMATUUCCKUMHU MCTOAAMU IJIsA

MOICIUPOBAHUSA TaAKUX CUCTEM.

IIporpamma peanusyeTcst B CTpyKTypHOM mnoapasaeneHun Ckonrtexa «lleHTp ¢oToHUKH 1

(OTOHHBIX TEXHOJIOTHIT».

JupexTop mporpammsl — a.¢.-M.H., ipod. H.A. 'unmmyc.

Koopaunarop nporpammsl — K.¢.-M.H., 3aM. 3aB. 1a0. M. bpoccap.

OO0yuenue ocyuiecTsisiercs B o4HOM (popme. HopmaTHBHBIN Cpok mosryuyeHus: 00pa3oBaHUs
— 2 roga. O6bem 00pa3oBaTeIbHOM MPOrpaMMsl - 120 3a4eTHBIX SIUHMILI.

Ha ocnoBanum VYcraBa Ckonrexa um nonoxeHus «O s3bike oOpa3zoBaHusl B CKOJIKOBCKOM
WHCTUTYTE HAayKH M TEXHOJOTHI», YTBEpXKIAeHHOTo mnpukazoM Pekrtopa Nel31/24 ot 09.09.2014
roja, 00yueHue NpOBOAUTCS Ha aHIVIUHCKOM SI3BIKE.

K ocBoeHuto mnporpaMM MarucTparypbl JONYCKAalOTCS JIMIA, MMEIOIIUE BBICIIEE
oOpa3zoBaHue JIOOOTO YpOBHS IO OJHOMY M3 HampaBiieHUW ((pu3nka, MareMaTHKa, MEXaHHKA).
Kannunarel, panee He mpoxoAuBIIHE OOyYeHUS Ha AHIJIMHCKOM SI3bIKE, JIOJKHBI MOATBEPIUTH B
nporiecce 0T00pa BEICOKUN YPOBEHb BIIAICHUS AaHITIMICKUM SI3BIKOM.

Ilo pesynbraraM OCBOEHHsI 0Opa30BATENLHOW MPOTPaMMBbl BBITYCKHMKAM MPUCBAMBAETCS
KBaJM(PHUKALINS MarucTp.

BoinyckHUKH MporpaMMbl ObLIIM BOCTPEOOBAHBI B CAMOM HIMPOKOM CIIEKTPE OpraHu3alui:
Hay4YHO-UCCJIEIOBATEIbCKUE OpraHu3aliy, KOHCAJITHHIOBblE KOMIIAHUM U BEHUYYpHbIE (DOH[BI.
Pabotonarensmu 1iis BeImycKHUKOB siBisitoTcs OAO «Poccuiickas BeHuypHas komnanus», ABBYY
Headquarters, ABBYY Poccus, ['pynna xomnanwuii IBS, IIpesunnym Cubupckoro ornenenust PAH,
OAO PKK «3Queprus», «IPG Photonics», OAO «OMAmbsiac», OAO «OAK», 'K «Pocatom», [IBT

«XumPapy», I'K «Pocnanorex», HI1O umenu C.A. JIaBoukuna, 3A0 “XoneBesmn”’, CUTPOHUKC U T.1.



2. XapakrTepucTuka npogeccuoHAJIbHON AeSITeJIbHOCTH BbINTYCKHUKOB

2.1. O6aacTu npodeccHoOHAIBLHOI 1eATeJIbHOCTH
[IpodeccronanpHas AESTENHPHOCTh BBITYCKHHUKOB MarucTparypsl 1o HampasieHuto 03.04.01
«[IpuknaaHpie MaTeMaTHKa U (PU3MKa» BKIIIOYACT:

- 40 CkBoszHble BUABI MPpo(eccroHaTbHON NEATENFHOCTH B MPOMBINUIEHHOCTH (B cdepax:
(GyHIaMEHTAJIbHBIX M MNPHUKIAJHBIX HAayYHO-HCCIIEOBATENIbCKUX, WHHOBALlMOHHBIX U
OTIBITHO-KOHCTPYKTOPCKHUX pa3pabOTOK; pa3pabOTKU U BHEAPEHUS HOBBIX TEXHOIOTUYECKUX
MPOIECCOB MPOU3BOJCTBA MEPCIIEKTUBHBIX MaTepUaIoOB (B TOM YHCIIE KOMIIO3UTOB, HAHO- U
MeTaMaTepHalioB), U3JEIUN ONTO-, MUKPO- U HAHORJICKTPOHUKH, Pa3pabOTKH U IPUMEHEHUS
AJIEKTPOHHBIX NTPUOOPOB U KOMIUIEKCOB; MOHUTOPHHTA TapaMeTPOB MaTepUajoB, COCTOSTHUS
CJIOKHBIX TEXHUYECKUX U JKUBBIX CUCTEM M COCTOSHUS OKPY>KaIOIEH CPeibl).

Crneuunduxoit mnpodeccrHoHaTbHOW AESITETbHOCTH BBIMYCKHHKOB CKolTeXxa ¢ ydeToM
po¢ Ui MOATOTOBKY SBJISETCS HCCIEJOBAaHUE, AHAJIN3 U MOJICIIMPOBAHUE COBPEMEHHBIX YCTPOHCTB

1 MarcpuaJioB JJIs1 MUKPO-, HAHO-3JICKTPOHUKHU U (bOTOHI/IKI/I.

2.2 Buabl npogeccuoHaIbHOM AesITeJIbHOCTH
B pamkax OCBOEHMsS MpOrpaMMbl MAarucTparypbl BBIIYCKHUKM MOIYT TOTOBHUTBCS K
pelieHuto 3a1a4 nNpodecCHOHAIBHON JeSTEIbHOCTH CIEIYIONIUX BUIOB:

- HaAY4YHO-UCCJICAOBATCIIbLCKAasd,

HHHOBAIMMOHHAA, KOHCTPYKTOPCKO-TCXHOJIOTHMYICCKAaAd U IIPOU3BOACTBCHHO-TCXHOJIOTHUYCCKAA.

2.3. 3agauu npogeccuoHAIbLHOI 1eATeJTbHOCTH

BbInyckHUKH TIpOrpaMMbl B COOTBETCTBUM C BUJAMHU NMPOPECCUOHATBHON NEATENbHOCTH, Ha
KOTOpbIE€ OPHEHTHPOBAaHA Mporpamma, OyayT TOTOBBI peliarh clieAyromnue npodeccuoHaabHbie

3aJa4u.
HayuHo-uccienoBare/bCKas 1esITeJIbHOCTb:

- IUIAaHUPOBAHHUEC W TMPOBCACHUC HAYYHBIX pa60T 1N aHaAJIUTHYCCKHX I/ICCJ'IGI[OBaHI/Iﬁ B
COOTBCTCTBHMU C YTBCPKIACHHBIM HAIIPaBICHUCM I/ICCJ'IC,Z[OBaHI/Iﬁ B HpeHMeTHOﬁ o0OracTu

creluaInu3alum;
- TUIAHUPOBAaHUE M CAMOCTOSTEIHHOE MPOBECHIE HAOIOACHHUI U U3MEPECHHUIA,

- IUIAaHUPOBAHHUEC, MMOCTAHOBKA W ONTUMHU3ALUA IMPOBCACHHA SKCIICPUMCHTOB B Hp@[[MGTHOfI

o0nacTu ucciieoBaHuM, BEIOOP 3PPEKTUBHBIX METOOB 0OPAOOTKH JIAaHHBIX M UX Pean3allus;
- OmpeneieHHe TMEePCHEKTUBHBIX HAMpPaBICHUI HAyYHOTO TMOUCKA W HWH(MOPMAIMOHHBIX
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WCTOYHUKOB ISl AQHAJIMTHUYECKOTO MOUCKA B M30pPaHHOW JUIsl CICHUAN3alUU TPEAMETHOU
obmactu, 3ddexTuBHBIE cOOp M 00pabOTKa HAyYHOW M AHAIUTUYCCKOH WH(POpPMAIUH C
UCIIOJIb30BAHMEM COBPEMEHHBIX MPOrpaMM, CpPEACTB W METOIOB KOMIIBIOTEPHBIX U

I/IH(I)OpMaI_II/IOHHBIX TEXHOJOTHM Y BEIYUCIUTEILHON MaT€MaTHUKU,

- TIJAaHUPOBAaHHWE W TPOBEJICHHE TEOPETUYECKUX HCCIENIOBaHUN, pa3paboTka HOBBIX
¢U3NUeCKNX M MaTeMaTHYECKWX, B TOM YHCJIE KOMIBIOTEPHBIX, MOJENEH H3ydaeMbIX
MIPOLIECCOB U SIBJICHUH, aHATN3 U CUHTE3 JaHHBIX aHAJIMTUYECKUX UCCIIEIOBAaHUM B ITPEIMETHOM

o0JacTu;

- O606IJ.[CHI/IC MOJIYYCHHBIX  JaHHBIX, CaMOCTOATCIIbHOC (I)OpMI/IpOBaHI/Ie BbBIBOJAOB H
MOArOTOBKAa HAYYHBIX W AHAJIMTUYCCKUX OTYCTOB, Hy6JIHKaHI/Iﬁ u Hp€3€HTaHHﬁ PE3YILTATOB
HAY4YHBIX W aHAJIUTUYCCKUX HCCHG}IOB&HI/Iﬁ, KBaJ'II/I(i)I/IHI/IpOBaHHOG NEPEHECCCHUC TMOTYYCHHBIX

PE3YIbTATOB HAYYHbIX U AHAJIUTUICCKUX I/ICCJIC,HOBaHI/II;’I Ha CMCIKHBIC ITPCIMCTHLBIC O6J'IaCTI/I;

- IUIAHUPOBAHUC U pa3pa60T1<a HOBBIX MCTOAOB M TCEXHUYCCKUX CPCACTB IJId MPOBCACHUA

(byHIaMEHTAIbHBIX HCCIIEOBAHUH 1 BHITTOJHEHNS MHHOBAIIMOHHBIX Pa3paboToK;

- IUIaHUPOBAHHUE H pa3pa60TKa HOBBIX QJI'OPUTMOB M KOMIIBIOTCPHBIX IIPOrpaMm IJid

HAay4YHO-UCCJICAOBATCIbCKUX U ITPUKIAIHBIX ueneﬁ;
I/IHHOBaHHOHHaH, KOHCTPYKTOPCKO-TEXHOJOIrH4eCKasi 1 MIPOU3BOACTBCHHO-
TEXHOJOTrHIECCKasd (B C(])epe BBICOKMX U HAYKOCMKHUX TeXHOHOFHﬁ) HEATCJIBbHOCTD:

- yyacTHE€ B CO3JaHUM HOBBIX OOBEKTOB TEXHUKH U TEXHOJOTHU (B cdepe BBHICOKUX H

HAYKOCMKHUX TCXHOHOFI/II;'I) B Ka4€CTBC OJHOI'O M3 BEAYIIHUX p8,3pa6OT‘lI/IKOB;

- y4aCTHUC BO BHCAPCHHUHN HMHHOBALIMOHHBIX TCXHOJIOTHYCCKUX IMPOLECCCOB U 00BEKTOB HOBOM

TCEXHHUKHU B Ka4CCTBC UCIIOJIHUTECIIA, OTBECTCTBCHHOIO 3a CaMOCTOSATEIbHBIN Y4aCToOK paGOTbI;

- ontuMmuzanuga U 3((EeKTHBHOE  HCIONb30BAHME  MarepuaioB,  000OpYIOBaHUSA,
COOTBETCTBYIOIIMX  METOJOB  MAaTeMaTHMYeCKOro M (U3UYECKOro  MOJCJIMPOBAHMS
IIPOU3BOACTBEHHO-TEXHOJIOTMYECKUX MPOLIECCOB M XapAKTEPUCTUK TEXHUUYECKHUX YCTPOMICTB U

00BEKTOB, BKJIIOUAs HCIIOJIb30BAHUE AJITOPUTMOB U IIPOTPAMM pacueTa ux MapaMeTpoB;

- pa3paboTka HOBBIX (HU3UYECKMX W MaTeMaTUYECKUX METOJOB HCHBITAHUM OOBEKTOB

TEXHHUKU U TEXHOJIOTHH, pa3pa60TI<a HOBBIX TEXHOJIOTHYCCKHUX PEMIIAMCHTOB U X BHEAPCHUC.



3. KomneTreHU MU BBIMYCKHUKA (MJIAHUPYeMble Pe3yJIbTaThl 0CBOEHUS
o0pa3oBare/ibHOI MPOrpaMMBbl)

B pe3ymbrare OCBOGHHSI MPOrpaMMBbl MarucTparypbl y BBITYCKHHKA JIOJKHBI OBITH
chopMHpOBaHbI YHUBEpCalIbHbIE, 001IenpodeccuoHalbHbIE, MPOo(eccHOHaTbHbIE KOMIETEHITHH.

3.1. BhIMyCKHUK, OCBOMBIIMN MPOrpaMMy MarucTpaTypbl JI0JDKEH oONafarh CIEAYIOUIMMU
YHUBEPCAJIbHBIMH KOMIIETeHIMAMU:

VYK-1. CnocobeH ocylecTBIsATh KPUTUYECKUNA aHalIu3 MPOOJEMHBIX CUTyallMii Ha OCHOBE
CUCTEMHOT'0 MOAX0/a, BbIpadaThIiBaTh CTPATErHI0 AEUCTBUN

VYK-2. CnocobeH ynpapisTh IPOSKTOM Ha BCEX ATAIAX €ro XKU3HEHHOTO LUK

VYK-3. CnocobeH oOpraHu3oBbIBaTb W PYKOBOAWTH pPaOOTOW KOMaHIbI, BbIpabaThIBas
KOMaHJTHYIO CTPATETHIO JIJIsl TOCTHKECHUS TIOCTABICHHON IIeTTH

YK-4. CniocoGeH mpuMeHSTh COBPEMEHHbIE KOMMYHUKATUBHBIE TEXHOJOTHUU, B TOM YHCIIS
Ha MHOCTPaHHOM(BIX) sI3bIKe(ax), AJIs aKaJIeMUUECKOro U MPOo(heCcCHOHATBHOTO B3aUMOACHCTBUS

YK-5. CnocobeH aHamu3upoBaTh M YYUTHIBaTH pa3zHOOOpa3we KyJabTyp B Ipoliecce
MEXKYJIBTYPHOTO B3aMMOJICHCTBHS

VYK-6. CriocobeH onpenensaTh U peaan30BbIBaTh MPUOPHUTETHI COOCTBEHHOM IEATETLHOCTH U
CIOCOOBI €€ COBEPIICHCTBOBAHMS HA OCHOBE CAMOOIIEHKH

3.2. BBIMyCKHUK, OCBOMBIIMN MPOTpaMMy MarucTpaTypbl TOJDKEH oONafarh CIEAyIONIMMU
o01IenpogeccHOHATBLHBIMH KOMIIETeHIMSIMU:

OIIK-1. CnocobeH npumeHsTh (GyHIaMEHTAIbHBIC M TMPUKIAJIHBIE 3HAHUS B 00JIACTH
¢bu3nKo-MaTeMaTUYecKuX U (MJIM) €CTECTBEHHBIX HAYK ISl PelieHusl MpopeCCUOHANBHBIX 3a/1a4, B
TOM YHCIIE B cepe Meaaroruueckon AesTeIbHOCTH;

OIIK-2. CnocobeH caMOCTOSITEIbBHO  OCBauBaTb M IPUMEHATh  COBPEMEHHbIE
MaTeMaTH4YeCKUE METOJbl HCCIIEIOBaHMS, aHaiu3a M O0OpabOTKM MJAHHBIX, KOMIIBIOTEPHbIE
IPOrPaMMBl, CpencTBa ux pa3paboTku, HAy4YHO-HMCCIIE0BATENBCKYIO,
HU3MEPUTEIIbHO-aHAINTHYECKYI0 M TEXHOJOTHUYECKYIO anmaparypy (B COOTBETCTBUHU C M30paHHBIM
HarpaBJIeHUEM MPUKIIAJHBIX MAaTEMAaTHKU U (PU3UKH);

OIIK-3. Crnocoben B paMkax cBOei MpodeCCHOHAILHON JESITCIIBHOCTH aHAJM3HPOBATh,
BBISBIISITh, (OpPMaln30BaTh W  HAXOAWTH pEIIEeHUS (PyHAAMEHTAIbHBIX U  NPUKIATHBIX
HAayYHO-TEeXHUUYECKUX, TEXHOJIOIMYECKUX U MHHOBALIMOHHBIX 33/1a4;

OIIK-4. CnocoGeH BBIOMpaTh LENH CBOEH MPOPECCHOHATBLHON AEATENBHOCTH W IMYyTH HX
JOCTH)KEHUSI, OCYIIECTBIIATh HAYYHBIH, TEXHUUIECKHUI, TEXHOJIOTUIECKHI M HHHOBAIIMOHHBIH TTOUCK,
MPOTHO3UPOBATh Hay4YHbIE, MPOU3BOACTBEHHBIE, TEXHOIOTUYECKHUE M COIMAIbHO-YKOHOMUYECKUE
HOCTIe/ICTBHSL.

3.3. BbInyCKHUK, OCBOMBIIHMIA MPOrpaMMy MarucTpaTypbl, JOJDKEH 00Ja1aTh CIEAYIOIIMMU



npo¢ecCHOHAIBLHBIMM KOMIIETEHIMSIMU.

- TIK-1. CrnocoOHOCTBIO CaMOCTOSTEILHO U (MJIM) B COCTAaBE HCCIICIOBATEIBCKONH TPYIIIBI
pa3pabarbiBaTh, UCCIENOBATh U MPUMEHATh MaTeMaTUYeCKUe MOEIH JIJIsl KaYeCTBEHHOIO U
KOJIMUYECTBEHHOTO ONHCAHMS SBJICHHM U TMpoueccoB © (Wiu) pa3pabOTKH HOBBIX
TEXHUYECKUX CPEACTB.

- IIK-2. CnocoOHOCTBIO CTaBUTh, (pOopManu3oBaThb W peularh 3aJadd, YMETb CHCTEMHO
aHAJIM3UPOBATh HAay4YHbIE IPOOIEMbI, TEHEPUPOBATh HOBBIE UACH U CO3/1aBaTh HOBOE 3HAHUE.

- TIK-3. CrocoOHOCThIO TMPUMEHSATh Ha TMpPaKTUKE YMEHHS M HaBBIKM B OpraHu3allvu
HCCIIEIOBATENbCKUX M MPOEKTHBIX paboT, CIOCOOHOCTHIO OPraHU30BHIBaTH M MPOBOAUTH
Hay4HbIE MCCIIEJIOBAaHUS M BHEAPATH UX PE3yJbTaThbl B KAYECTBE WJI€HA WJIM PYyKOBOIUTEIS
MaJjoro KOJUIEKTHBA.

- TIK-4. CnocobHocThi0O  TpodeccHOHAIBHO  paboTaTh €  HCCIENAOBATEIbCKUM |
WCIIBITATENbHBIM 00OpYyIOBaHUEM, MPUOOPAMHU M YCTAaHOBKAMH B H30paHHOW MPEIMETHOU
o0lacTH B COOTBETCTBUM C MLEISIMH MPOrpaMMbl CIIEHUATU3UPOBAHHON IOJTOTOBKH

MarucTpa.



4. CTpyKTypa nporpamMmsl

CTpykTypa TpOorpaMM MarucTparypbl BKIIOUaeT oOOsS3aTeNbHYI0 YacTh H  YacTh,
dbopMHupyeMyI0 y4aCTHUKaMH OOpa30BaTeIbHBIX OTHOIIEHUH (d1ekTHBHYI0). C 1enpio Hanbolee
s¢dekTuBHOrO (QOpPMHUPOBAHMS KOMIETEHIMHA W OanaHca 00s3aTelbHOM U DIEKTUBHOM YacTu
oOpa3oBarenbpHasi MporpaMMa OpraHu30BaHa MO MOIYJIBHOMY TPUHIUIY U BKIIOYACT TNATh
MOJYJIEH:

- Moayas 1. Hayka, TexHuka u TexHosorum (36 3.e.) BKJIIOYACT: JTUCHUIUIMHBI H
MEXIUCUUIUIMHAPHBIE KYpChl AN M3Y4YCHHs] HAy4YHBIX W  HMHXKEHEPHBIX OCHOB,
COOTBETCTBYIOIIMX 001acTu, O0ObEKTaM M BUAaM MPO(ECCHOHANBHON esATEIbHOCTH
BBIITY CKHHKOB.

- Moayap 2. Orpacab (12 3.e.) BKIIOUAET MPAKTUKY IO MOJYYCHHIO MPOQeCcCHOHATBHBIX
YMEHMH M OmbITa MNPOPECCUOHATBHON JESATENbHOCTH (IIPOM3BOACTBEHHYIO MPAKTUKY).
[Ipou3BoACTBEHHAs MpaKTHKa MPOBOAUTCA B (hopMe NMPOEKTHOW pabOThl Ha MPEANPUATUU
JUIE  3aKperuieHWsl 3HaHWW W Ppa3BUTHS HABBIKOB TEXHHUYECKOTO W WHHOBAI[MOHHOTO
BO3/ICHCTBHS HA COOTBETCTBYIOIIYIO OTPACIh TPOU3BOICTBA.

- Moayas 3. MHHOBAaUMHM W NpPeINPUHUMATEILCTBO (12 3.6.) BKIIOYAeT: KypChl s
W3y4YEeHHsI MOJTHOTO MHHOBALIMOHHOTO IIMKJIA MPOU3BOJICTBA MPOIAYKLIUU — OT OINpEesCHHs
NoTpeOHOCTEHl W OIEHKHM BO3MOXHOCTEH WX YHAOBIETBOPEHHSI [0 JKCIUTyaTallid C
JOCTH)KEHUEM SKOHOMHUYECKOTO W JAPYrHX A(PQEKTOB, a TaKkkKe MOIYUYCHHsS HAdaIbHOTO
OTIbITAa HHHOBAIIMOHHOM JI€ATEIbHOCTH U MPUOOPETEHHSI COOTBETCTBYIOIINX HABBIKOB.

- Monyns 4. HayuyHo-uccienoBareqbckasi padora M BBIIYCKHasi KBATH(HKALUOHHAS
pabora (36 3.e.) BKJIIOYAET Hay4YHO-HMCCIIEIOBATENbCKYIO pabory,
HAyYHO-MCCIIEIOBATEIbCKHI CEMUHAP U IPEAIUIUIOMHYIO MIPAKTHKY C LIEThI0 KOHCOIUIAIINT
BCEX MOJYyUYEHHBIX PEe3yJAbTaTOB O0yueHUs: MPUOOPETEHHBIX 3HAHWN, YMEHUH U OIbITa B
00JIaCTH Hay4yHBIX M HH)XEHEPHBIX OCHOB. Momynb 4 3aBepllaeTcs 3alUTOH BBITYCKHOM
KBaJTM(UKAIIMOHHOMN paboThI, BBIMOIHAEMON B (JOPME MarucTepCcKoil TuccepTaiuu.

- Moayas 5. UnauBuayajibHoe oOyueHue (24 3.e.) BKIIOYACT JJICKTHBHBIE KYpCHl W3

KaTajora KypcoB IO BBIOOPY CTy/IEHTA.

ITonpoOHOE cooTHOLIEHHE MEXAY MOLYIIMU U cTpykTypoit @I'OC, Mexay 06s3aTesbHON 1

SNIEKTUBHOM YacThIO MPHUBEJCHO B Ta0muIle 1.



Tabmuua 1. CtpykTypa 00pa3oBareiabHOI NporpaMMbl

Tpe6oBanusa ®I'OC 3++

bnoxk 1 bnox 2 biok 3
TpeooBanusi CxoJiTexa
JMCIUTIINHEL, [Tpaxktuxu/HUP, I'tA,
HE McHee 24 3.e. He MeHee 45 3.e. | 6-9 3.c.
Yacrtb,
dopmupyemas
Moxym YYaCTHUKAMH O0s3aTenpHast 4acTh,
Y 00pa3oBaTebHbIX He menee 20%, 23 3.e.
OTHOILICHUH
(27€KTUBBI)
1. Hayka, Texnuka u 36 27 9
TEXHOJIOTHH 3.e.
12
2. Otpacib 12
3.e.
3. HMuHoBaimumu ul 12 5 6
MPEANPUHUMATEITHCTBO 3.e.
4,
Hayuno-uccnenoBarenbckas | 36 9 18 9
pabora " BBIITYCKHas | 3.e.
KBaTM(UKAIMOHHAs paboTa
5. NunuBugyansHoe
24
o0yueHue 1o  BBIOOpPY se 9 15
CTyIIEHTa e
120
Bceero 42 24 45 9
3.e.
B TOM YHCIIEe, 00s3aTeIbHas 69
4acTh
B TOM YMCJIE, JUCITUTLIHHBI 66




5. YcnoBust peanusannu 00pa3oBaresibHOM MPOrpaMMbl

5.1. KagpoBoe o0ecnieuenue
B peanmzanuum 00pazoBarenbHONM MpPOTpaMMbl Y4YacTBYeT KOJUIEKTHUB T€IarormyecKux

COTPYAHHMKOB, KOJIMYECTBEHHBIH COCTaB M KBAIHU(UKAIUSA KOTOPHIX COOTBETCTBYET TPeOOBAaHUIM

DI'OC 3++:

1. Jons nexgarormyeckux paboTHUKOB CKONTEXa W JIHII, MPUBICKAEMBIX K peaTn3ainun
NpOrpaMMbl MarucTparypbl Ha WHBIX YCJIOBUSAX (MCXOAs M3 KOJIMYECTBA 3aMElIaeMbIX CTaBOK,
OPUBCACHHOIO K MCJIIOYHCIICHHBIM 3Ha‘-ICHI/ISIM) B O6H_ICM qUCJIC NIeJarorndycCKux pa60THI/IKOB,
peanu3yIouX MPOrpaMMy MarucTparypbl, BEAYIIUX HAYYHYIO, Y4€OHO-METOAMYECKYI0 W (WJIH)
MPAKTUYECKYI0 paboTy, COOTBETCTBYIOIIYIO MPOGUIIO MPENoaaBacMON JUCIUTUIMHBI (MOIYIIs),

cocrasisgeT He MeHee 70 IMPOLCHTOB.

2. Hona mnenarorudyeckux paboTHukoB CKodTexa, YYacTBYIOLIMX B pealu3aluu
IIPOrpaMMbl MarucTpaTrypsl, U JIAL, PUBJIEKAEMbIX K peaIn3allMd IPOrpaMMbl MarucTpaTypsl Ha
MHBIX YCIOBMSIX (MCXOASI U3 KOJIMYECTBA 3aMELIAEMBIX CTABOK, IPUBEIEHHOIO K LEIOYHUCICHHBIM
3HaYEHHUsSIM) B OOLIEM UHWCle TMEeJarornyeckux pabOTHUKOB, peajJu3yIoIIUX Iporpammy
MarucTpaTypbl, SBJSIOIIUXCA PYKOBOAMTENSIMM W (MiaM) paOOTHUKAMM MHBIX OpraHM3aLui,
OCYILECTBIISIOIUMH TPYIOBYIO JESATEIbHOCTh B MPO(ECCHOHANBHOM cdepe, COOTBETCTBYOIIEH
npo¢eCCHOHABHONW JESATETBHOCTH, K KOTOPOIl TOTOBSTCS BBIMYCKHUKH (MMETh CTax pabOThl B

JaHHOU npodeccHoHAIbHON cdepe He MeHee 3 JIET), COCTAaBIISIET HE MEHEE S5 MPOLIEHTOB.

3. Hons nepmarormueckux paboTHukoB CkoiTexa M JIMI, [PHUBIEKAEMBIX K
00pa30BaTeIbHON AEATEIBHOCTH HA UHBIX YCIOBUAX (MCXOZS U3 KOJIMYECTBA 3aMELIAEMbIX CTaBOK,
IPUBEACHHOIO K LEJIOYUCICHHBIM 3HAYeHUs M) B OOIIEM 4YHCIEe MNeJarorn4eckux pabOTHHUKOB,
peanus3yoIuX IporpaMMy MarucTparypbl, UMEIOIIMX YYEHYI CTENEHb (B TOM 4YMCIE YYEHYIO
CTEMNeHb, MOJIYYCeHHYI0O B MHOCTPAaHHOM rOCy/IapcTBe U mpu3HaBaeMyto B Poccuiickoit denepariun) u
(unn) ydyeHoe 3BaHME (B TOM YHCIIE YUEHOE 3BaHME, MOJyYEHHOE B MHOCTPAHHOM TOCYIapCTBE U

npu3HaBaemoe B Poccuiickoit @enepanun), coctapiser He MeHee 60 MPOIICHTOB.

4. CpennerozoBoe 4ucio myOnuKanuii HayqHO-TIEAarorn4ecKuX PabOTHUKOB 3a MEPUOJ
peanu3any MporpamMmbl MarucTparypsl B pacuere Ha 100 HaydHO-IEIarorn4eckux pabOTHUKOB
(I/ICXOZ[}I N3 KOJIMYCCTBa 3aMCIIACMbIX CTABOK, HNPUBCIACHHOIO K HCJIOYUCICHHBIM 3Ha‘-ICHI/I5IM) B
KypHaax, HHIEKCUpyeMbIX B 0a3ax nanHbix Web of Science mnm Scopus, cocTaBisieT HE MeHee 2,

unu He MeHee 20 B )KypHaJIaX, MHJIEKCUPYEeMbIX B POCCUIICKOM MHJIEKCE HAyYHOTO LIMTUPOBAHUA.

5.2. MarepuaibHO-TeXHHYECKOE U Y4eOHO-MeTOANYECKOe o0ecredyeHne
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[Ipu peanuzanuu oOpa3oBaTeNbHON MPOrpaMMBbl UCHOIB3YIOTCS MaTepHUajbHBIE PECypChl U
o0opynoBaHue, a Takke WHPOPMAIMOHHBIE U yU4eOHO-METOAMYECKUE PECYPCHI, COOTBETCTBYIOIINE

tpedoBanusiM OI'OC 3++:

I. [Tomemenust npeacTaBisOT coOO0M yueOHbIE ayIUTOPUU IJIs MPOBENEHUS YUEOHBIX
3aHATUHM, NPEAYCMOTPEHHBIX IPOrpaMMOM, OCHAILEHHbIE OOOPYIOBaHHEM U TEXHUYECKUMHU
cpeacTBaMu OOy4YeHHMs, COCTaB KOTOPBIX OINpenensercs B paboyux Mporpammax AUCHUILUINH

(Momyneit).

2. [lomemenuss 1At caMOCTOSTENbHON  paboThl  0Oy4aromMXCs  OCHAIIEHBI
KOMIIBIOTEPHON TEXHHUKOW C BO3MOXKHOCTHIO MOAKIIOUEHUsT K ceTn "VMHTepHeT" M obOecnedyeHneM

JOCTyIa B 3JEKTPOHHYIO HHPOpPMaLIMOHHO-00pa3oBareabHyto cpeny Ckonrexa.

3. Kaxnprit  oOywaromuiicss B TeYeHHE BCEro Tepuoia oOydeHus obecreueH
WHIMBUAYyaJIbHBIM HEOTPAaHUUEHHBIM JIOCTYIIOM K JIEKTPOHHOW MH(POPMAITMOHHO-00pa30BaTeIbHOM
cpene Ckonrexa U3 M000i TOYKH, B KOTOPOU UMEETCS NOCTYI K ceTu "MHTepHeT", BKiIouas JOCTy
K y4eOHBIM TIIaHaM, pabouuMM MporpaMMaM IJUCHUIUIMH (MOIYJeH), MPaKTHUK, SJIEKTPOHHBIM
y4eOHBIM M3aHUSAM M DIIEKTPOHHBIM 00pa30oBaTelIbHBIM pecypcaM, YKa3aHHBIM B pPaboyux

nporpaMMax JTUCHUIUIAH (MOAYyJel ), MPaKTHK.

4. Cronrex oOeciiedeH HEOOXOOMMBIM KOMIUIEKTOM JIMIIEH3MOHHOTO M CBOOOIHO
pacIpoCTpPaHIEMOro MPOrPaMMHOTO OOECIICUeHHs, B TOM YHUCIIE OTEYECTBEHHOTO MPOU3BOJICTBA
(coctaB ompezneneH B pa0o4yMX MporpaMmax AWCLUUIUIMH M TOJUIEKUT OOHOBICHHIO TIPH

HEOOXOIUMOCTH).

5. Kaxnprii oOydaromuiics oOecriedeH HEOTPaHWYCHHBIM JOCTYIIOM K 3JIEKTPOHHBIM
OMONMMOTEYHBIM pecypcaM, BKJIOYAIOIIUM IIOJHOTEKCTOBbIE JOKYMEHThI, HH(OpPMAIOHHBIE

CIIPaBOYHBIC CUCTCMbI U COBPCMCHHLIC HpO(l)eCCI/IOHaJ'IBHLIC 0asnl JaHHBIX.

5.3. Anmanranusi mporpaMmbl Uit O0y4YeHHsl JIMIl € OrPAHUYEHHBIMH BO3MOKHOCTSIMH
310POBbs 1 HHBAJIN/I0B
OO6pa3zoBarenbHasi MporpaMMa aJanTUpoBaHa JUisi OOy4YEHUsT WHBAJIUIOB U JIMI[ C

OIrpaHUYC€HHBIMH BO3MOXKHOCTIAMU 310POBbS.

OOyuaromuecs W3 4ucia MHBAIUIOB U JIMII C OTPAHUYEHHBIMHA BO3MOXKHOCTSIMH 37I0POBbBS
o0ecrieyeHbl JOCTYIIOM BO BCE 37[aHUs M TIOMEILEHHs] MHCTUTYTA, I7e co3ana 6e30apbepHas cpeaa.
B yueOGHOM mporecce  HMCHONB3YIOTCS CIEIMAbHBIE TEXHHYECKHE CpEeACTBAa  OOydeHUs

KOJUICKTUBHOI'0O W HWHIAUBHUAYAJIBHOI'O ITIOJIB30BAHUA [JIA HHBAJIWAOB W JIMI C OIPpaHUYCHHBIMU
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BO3MOXKHOCTSIMH 3JIOPOBBSI; Bce OOyuaromuecss 00eCrevyeHbl MeYaTHBIMU U (W) AJIEKTPOHHBIMU

00pa3oBaTeIbHBIMH pecypcaMu B pOopMax, aIaiTHPOBAHHBIX K OTPAHHYCHHUSM UX 37J0POBBSI.
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03.04.01 Ipuxaagusie MaTemaTnka u ¢pusnka / 03.04.01 Applied Mathematics and Physics

IMpunoxenne - 1
Marpuua KoMneTeHIui

PesyabTarThl 00yuenns (Komnerenuun) / learning (comp )
Ha3Bauue Kypca Ha pycckom Ha3Bauue kypca Ha — —
s3bike / Course title un aHrIHiickom si3bike / Course (I:COII Kypea/ ‘Yuupepcaabubie / General © AT .r'“":m/ Iy e . M:'Lm/
Russian title in English ourse Code Gencallir —
VK-1 | VK2 | VK3 | VK4 | VK5 | VK-6 | onk-1]onk-2 [onk-3 [onk-4| nk-1 | nk2 | nk3 | nKk4
1L oty b L2 oy e o e e e T R e L Ty e e () Federal State Educational Standard: https:/fgosvo.ru/uploadfiles/FGOS%20V0%203+ +/Mag/030401 M 3 31082020.0df
0o uacms / Compulsory part ‘Yuusepcaiabubie / General
Kganrosas [Quamum Mecl { MAO030177 { X { { { { { X { { { { X { X { { VK-1. Criocoben 0CyIecTBsTh KpHTHYECKHI aHaTH3 MPOOIEMHBIX CHTYaIlHil Ha OCHOBE CHCTEMHOTO MOJIX0/1A, BHIPAGATHIBATH CTPATETHIO
OCHOBBI (POTOHHKH ‘F....H Is of Photonics ‘ MA060160 ‘ ‘ ‘ ‘ ‘ ‘ X ‘ ‘ X ‘ ‘ ‘ ‘ X ‘ X ‘ JeiicTeuii / Able to critically analyze problematic situations using a systematic approach, to develop a strategy of action
VK-2. CriocobeH ynpaBisTh TPOSKTOM Ha BCEX dTamax ero ku3HeHHoro nukia / Able to manage the project at all stages of its life cycle
Yacms, popmup y oopa x it/ Elective part VK-3. CriocoGeH OpraHn30BBIBaTh H PYKOBOIHTH PabOTOH KOMAHIbI, BHIPAOATHIBAs KOMAH/IHYIO CTPATEHIO VIS JIOCTHKEHHS
- - nocrapieHHoit nein / Able to organize and lead a team and develop a team strategy to achieve the goal.
Photonics Research Seminar X X X VK-4. CriocoeH NpHMeHsTh COBPeMEHHbIE KOMMYHUKATHBHBIE TEXHOIOTHH, B TOM YHCIIe HA HHOCTPAHHOM(BIX) A3bIKe(ax), Uist
Cepust cemiapos 1o porouie | Series MA030553 aKa, 4ECKOro M npodeccHonansHoro B3anmozeiictsus / Able to apply modern communication technologies, including in foreign
Light-Matter Interaction X X X X language(s), for academic and professional interaction
OcHoBEL mopieiicsus caera d Fund 1 MA030594 VK-5. Criocoben aHanu3upoBaTh W y4HTEIBATH Pa3HOOOpaske KyIbTyp B MpoLecce MeKKYIbTYpHOTO B3aumozeiicTus / Able to analyze
Ipuknannas ¢pusmka asposoneii | Aerosol Science and Technology MA060300 X X X X and consider the diversity of cultures in the process of intercultural interaction
OxcnepumMenTanbHas ontika I |Experimental Optics I MA030521 X X X X VK-6. CriocoGeH onpeJielisTh H pealn30BbIBaTh IIPHOPUTETHI COOCTBEHHO JEATENIbHOCTH U CIIOCOOBI €€ COBEPIICHCTBOBAHMS HA OCHOBE
Baenenue B pusnky tBeproro  |Introduction to Solid State X X X X camooneHku / Able to identify and implement the priorities of his/her own activity and ways to improve it based on self-assessment
Tena Physics MA060027
g;l:;z:;: ‘li)";: omon :’I:Z:lfs:z:sf Colloids and MA060524 X X X X O6menpodeccnonanbunie / General Professional
Review of Materials and OIIK-1. CiocoGen npuMeHATh (GyHIaMEHTaIbHbIC U IIPUKIAHBIC 3HAHUSA B 00/1aCTH (PU3HKO-MATEMATHUCCKHUX M (HJIM) ECTCCTBEHHBIX HAyK
0630p marepuanos u ycrpoiicts | Devices for Nano- and X X X X JUISE pemennst mpo(heCCHOHATBHBIX 3a/1a4, B TOM YHCe B chepe nearoruyeckoi aesrenbroct / Able to apply fundamental and applied
HAHO- H ONTOYICKTPOHUKH Optoelectronics MA030206 knowledge in the field of physical, mathematical and (or) natural sciences to solve professional problems, including pedagogical activities.
Review of Materials and OIIK-2. CriocoGeH caMOCTOATEIBHO OCBANBATH M IPHMCHSATH COBPEMCHHbIC MATEMATHYCCKUE MCTOJIbI HCCIICIOBAHMS, AHANIN3A U
0630p marepuanos u ycrpoiicts | Devices for Nano-and X X X X 00pabOTKH JaHHBIX, KOMITBIOTEPHBIE TIPOTPAMMBI, CPEJICTBA MX Pa3pabOTKH, HAyIHO-HCCIIEI0BATENBCKYIO, H3MEPHTEIbHO-aHATUTHYECKYIO
HaHO- M ONTOYIEKTPOHHKH 2 Optoelectronics 2 MA030334 M TEXHOJIOTHYECKYIO anmaparypy (B COOTBETCTBUM C M30PAHHBIM HANpPaBICHHEM MPUKIAAHBIX MaTeMaTHKu 1 Gusukn) / Able to
Track - Quantum Technology ind;pcndcmly master and apply moc!crn mathcmat.ical methods of rC§carch, gnalysis fmd data proccss.ing, computer programs, means of
Tpex - Keanmossie mexnonouzuu their deve!opment, res;arch, measuring and analytical and technological equipment (in accordance with the chosen field of applied
- - mathematics and physics)
Tpaxrukym no . Meth_ods of Ex_pemflental X X X X OIIK-3. CriocoGen B paMKax cBoeif pod)ecCHOHANIBHOM JCATEIBHOCTH aHATM3HPOBATh, BBISABIIATH, (POPMATH30BaTh M HAXOJUTH PEIICHHS
9KCIIEPHMEHTATEHON hH3HKES Physics (Practical Course) MA060585 (byHIaMEHTATBHBIX U IPHKIAHBIX HAYYHO-TEXHHUECKHX, TEXHOTOTHYECKHX H HHHOBAIMOHHKIX 3a7a4 / Able to analyze, identify, formalize
and find solutions to fundamental and applied scientific, technical, technological and innovative problems within the framework of his/her
X X X professional activity.
VIIepojIHbIe HAHOMATEPHATBI Carbon Nanomaterials MA060044 OI1K-4. Cniocoben BHIOHpPATh e CBOEH NPO(ecCHOHaNbHOM JEATENBHOCTH U MyTH HX JIOCTHKEHHS, OCYLIECTBIATL HAyYHbIH,
TCXHM’-{CCKMFI, TEXHOJIOTHYECKUIT 1 HHHOBHL‘MOHHHﬁ MOHUCK, TIPOrHO3UPOBATHL HAYYHBIC, IIPOU3BOICTBEHHBIC, TEXHOJIOTHYECKHE H
ColMaIbHO-3KOHOMHYecKHUE TlocnencTsus / Able to choose the goals of the professional activity and ways to achieve them, to carry out
CNIeKTPOCKONHS KBaHTOBBIX Spectroscopy of Quantum X X X X scientific, technical, technological and innovative search, to forecast scientific, industrial, technological and socio-economic consequences
MarepHaioB Materials MA030162
Jluzaiin xumudeckux cecepos: | Design of Chemical Sensors:
ot yHamenTanbHbIX 0cHOB K | from Fundamentals to X X X X
TIPAKTHYCCKHUM IIf Applications MA030446
TexHOMOrus H3rOTOBJICHHUS Fabrlcatl(.m Technology of X X X X Tpogeccnonansmsie / Professional
HAHOCTPYKTYp Nanodevices MAO060311
CaepxnpoBogsmue kBauToBble | Superconducting Quantum X X X X TIK-1. CriocoGHOCTBIO CAMOCTOATENBHO U (M) B COCTAaBE HCCIIEI0BATEILCKOM IPYIIIbI pa3pabaThiBaTh, HCCIEI0BATh U IPUMEHATE
TEXHOIIOTUH Technologies MA060340 MaTeMaTHYeCKHe MOJICIH Ul Ka4eCTBCHHOTO M KOJIMYECTBEHHOTO ONMCAHMS SBICHUH M MPOLIECCOB U (MIIH) pa3pabOTKH HOBBIX
Track - Applied Photonics TexHndeckux cpencts / Ability to independently and (or) as a member of a research group to develop, study and apply mathematical models
Tpek - Ipuknaduasn ¢ for qualitative and quantitative description of phenomena and processes and (or) development of new technical means
. X X X X TIK-2. CriocOGHOCTBIO CTaBHTb, (hOPMAIH30BATh H PEIIATh 3a/1a4H, YMETh CHCTEMHO aHAIH3HPOBATH HAY4YHbIE IPOOIEMBI, TCHEPHPOBATH
Hanoonika Nanooptics MA030153 HOBBIE HIIeH ¥ cO3/1aBaTh HOBoe 3Hanue / Ability to set, formalize and solve problems, be able to analyze scientific problems systematically,
Buoguzuueckas xumusi: meroge! | Biophysical Chemistry: Methods X generate new ideas and create new knowledge
HIp and Applications MA030580 TIK-3. CriocoGHOCTBIO IPUMEHATD HA MPAKTUKE YMCHUSA 1 HABBIKH B OPraHM3aLMU MCCIIE0BATCIBCKHX M IIPOCKTHBIX PaboT, CIOCOGHOCTHIO
DoToHHbIE YCTPOHCTBA 1 Photonics Devices and X X X X OpPraHMU30BBIBATH M MPOBOANTH HAYYHBIC HCCIICIOBAHMSA U BHEAPATD UX PE3YJIBTATHI B KAYECTBE YICHA WM PYKOBOAUTENS MajIoro
HM3MCPCHHUA Measurements MA030582 xojutektuBa / Ability to apply in practice skills in the organization of research and design work, ability to organize and conduct scientific
®dusnka J1a3epoB Laser Physics MA060143 X X research and implement their results as a member or leader of a small team
DHU3UYIECKHE OCHOBBI TIK-4. Cnoco6lchmo npOC])CCC”D"aﬂB"O paﬁOTﬂTh C UCCNEA0BATCIILCKMM M UCTIBITATCIIbHBIM OﬁOpyﬂOBﬂ"HEM, ﬂp”sOpﬂMH 1 YCTaHOBKaMH
OINTHYECKUX KOMM it Optical C ions. Basics MA030500 X X B H30PaHHOM IIPEMETHON 00J1aCTH B COOTBETCTBUH C LIEJISIMU IIPOIPAMMBI CIISLHAIM3HPOBAHHOI MOAroToBKH Maructpa / Ability to work
WHTerpanbHas KpeMHHeBas X < X X prgfcs_smnally with rc;ce?rch and testing f:c!ulpmcnl, instruments and installations in the chosen subject area in accordance with the
doronuka Integrated Silicon Photonics MA030581 objectives of the specialized master's training program
KBanToBas onTHKa Quantum Optics MA030161 X X X X
OnTHYECKHE KOMM; Opll({al (_?r ion: X X X X
[punoxenns Applications MA030503
Buomenmumickne npunokenns | Biomedical Application of X X X
doronnku Photonics MA060158
OkcnepuMenTanbHas ontuka 11| Experimental Optics 11 MA060336 X X X X
Monyasb 2. Otpacas / Stream 2. Sector
TpoussoacTeenHas npaktuka | Industrial Immersion MB120005 { { { { { { { { { { { X { X { X { X
Monyas 3. H np TebeTBo / Stream 3. Enterpreneurship and Innovation (E&I)
Oos: uacmy / Compulsory part
Macrepckasi HHHOBaLIi Innovation Workshop MC060001 ‘ X ‘ X ‘ X ‘ X ‘ X ‘ X ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
Yacms, hopmup y oopa X i/ Elective part
JlusiepcTBO /U1 MHHOBATOPOB Leadership for Innovators MC030011 X X X X
Texnonoruyeckoe
TIPEINPUHUMATENBCTBO. Technology Entrepreneurship X X X X X
BasoBslii cemuHap Seminar: Foundation MC030029a
TIpeanpuuuMarenbeKas ) X X X X
cTparerus Entrepreneurial Strateg MC030023
MacTepckas cTapTanoB Startup Workshop MC060025 X X X
Buomemnunckue naHOBalmy u - | Biomedical Innovation and
. X X X
TIPEIPUHUMATENBCTBO Entrepreneurship MC030013
MapkeTHHr 1
KOMMEpLIHaIU3alus 1 Entreprencurial Marketing and X X X X
TpeAnpuHAMaTeneit Commercialization MC030445
3aryck craprarno Ha 6a3e
HayKOEMKHX M IH(POBBIX Startups LaunchPad: DeepTech X X X X X
TEXHONOT Ui and Digital MC060545
JlenoBasi KOMMYHHKaIHs Business Communication MC030014 X X X X
TeXHONOrHYecKoe
TIPENPUHUMATENLCTBO. Technology Entrepreneurship X X X X X
Yruy6: it cemunap Seminar: Advanced MC030029b
Hauomarepuanst uis
TIPEANPUHUMATETBCTBA U X X X X X
MHHOBAIUH Nanomaterials E&I MC030030
Texuonoruyeckue nunopamuu: | Technological Innovations: from
OT pe3y/bTaToB HccieoBanuii k |Research Results to Commercial X X X X X
KOMMEPYECKOMY HPOJYKTY Product MC030016
Developing Products and
Services through Design X X X X X X
Pazpabotka ToBapoB u ycayr yep{ Thinking MC030022
Kimouesbie HaBbiku mHHOBaTOpa: | Innovators” Essential Skills:
KPUTHYECKOE H TBOPYECKOE Critical and Creative Thinking, X X X X
MbIIUIeHHe, KoMMyHuKaims 1 | Communication and
COTPY/THMYECTBO Collaboration MC030564

Monyas 4. HayuHo-ucclieoBaTe1bcKas pa6ora n Beinycknas kBaaudukannonnas padora /

Stream 4. Research & MSc Thesis Project

Hayuno-uccegosarenbckas

pabora. YuebHas npakTuka Early Research Project MD060001 X X

Hayuno-uccnenosarenbckas

pa6ora. Tpepaumniomuas X X

NpaKTHKa Thesis Research Project MD120002

Hayuno-uccrenosarenbekuit Thesis Proposal, Status Review X X

cemunap no BKP and Predefense MD090023

Boinonnenne u 3amuta BKP Thesis Defense MD090003 X X X X X X X X X X X X X X

Monyas 5. AuauBy,

yajibHoe o0yuenue cryaenta / Stream S.

. Options

Obszamenvnan yacms - 15 3.e. / Compulsory Part - 15 ECTS credits

Hccnenoparenscknii cemunap | Additional Thesis Research ME0X0040 X X X X X X
Hccnenoparenbekuii mpoekT Short-Term Project ME0X0041 X
Aurnuifckuii S3b1K U X
JIMCCEpTAlNN Master Your Thesis in English ME030567

Yacmo, popmup ¥ P X it - 9 3.e. / Elective Part - 9 ECTS credits
IMpaxTikym anrmiickoro aseika | English Toolkit ME030568 X
JluccepTaims no-aHrmicKn: X
TIepBBIE Ik First Steps to Thesis in English ME030566
OCHOBBI aKaJIEMHYECCKOTO X
AHIIHHCKOTO Academic Writing Essentials ME030569
Kypcsl 1o BeIGOpY 13 KaTanora
KYPCOB Electives from Course Catalog

®axyabraTnBbl / Facultative - Extracurricular activities

Kypcsl o BeIGOpY 13 KaTasnora
KyPCOB Electives from Course Catalog
Tlepuon daxymnbrarupos ISP Independent Study Period MF0X0010 X X X
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1. Description of the educational program

The objectives of the educational program "Photonics and Quantum Materials" at the
Skolkovo Institute of Science and Technology (Skoltech) is to train highly qualified masters of
science for both the Russian and international labour markets, specialists in specialists in the
field of research and development of state-of-the-art advanced high-tech devices and materials
for electronics and photonics, as well as mastering modern mathematical methods for modeling

such systems.

The program is implemented at the Skoltech Center for Photonics Science and

Engineering.
Program Director — PhD, Full Professor Nikolay Gippius.

Program Coordinator — PhD, Deputy Director of the Hybrid Photonics Laboratories Maél

Brossard.

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 higher education of any level
in one of the fields (physics, mathematics, mechanics). 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

Photonics and Quantum Materials is awarded.

Graduates of the program are in demand in the widest range of organizations: research

institutes, consulting companies, venture capital funds, etc.

Employers for the graduates were the Presidium of the Siberian Branch of the Russian
Academy of Science, SC Rosatom, SC Rusnano, ABBYY Headquarters, ABBYY Russia, JSC
Russian Stock Company, IBS Group, RSC Energia, IPG Photonics, JSC EMAlliance, PJSC

United Aircraft Corporation (UAC), CJSC The Center for High Technology "KhimRar",
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Lavochkin Research and Production Association, JSC Honeywell, Sitronics Group, 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 03.04.01 "Applied Mathematics

and Physics" includes:

- 40 cross-cutting professional activities in industry (in the areas of: fundamental and
applied research and development, innovative, design and technological and
manufacturing and technological activities; development and introduction of new
technological processes of production of advanced materials (including composites,
nano- and metamaterials), opto-, micro- and nano-electronics, development and
application of electronic devices and complexes; monitoring of material parameters, the

state of complex technical and living systems and the environment).

The specific professional activity of Skoltech graduates in view of the training profile is
research, analysis and modeling of state-of-the-art devices and materials for micro-,

nano-electronics and photonics.
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;

- innovative, design and technological and manufacturing and technological 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:

- planning and conducting research and analytical studies in accordance with the approved
areas of research in the subject area of specialization;

- planning and independently making observations and measurements;



- planning, setting and optimization of experiments in the subject area of research,
selection of effective methods of data processing and their implementation;

- 1identifying of perspective areas of scientific search and information sources for analytical
search in the subject area chosen for specialization, effective collecting and processing of
scientific and analytical information using modern programs, means and methods of
computer and information technologies and computational mathematics;

- planning and conducting theoretical research, development of new physical and
mathematical, including computer, models of processes and phenomena under study,
analysis and synthesis of analytical research data in the subject area;

- generalization of the obtained data, independent formation of conclusions and preparation
of scientific and analytical reports, publications and presentations of the results of
scientific and analytical research, competent transfer of the obtained results of scientific
and analytical research to related subject areas;

- planning and development of new methods and technical means for conducting
fundamental research and performing innovative developments;

- planning and development of new algorithms and computer programs for research and

applied purposes.

Innovative, design and technological and manufacturing and technological (in the areas of

high and science-intensive technology) activities:

- participation in the creation of new engineering and technology objects (in the sphere of
high and science-intensive technologies) as one of the leading developers;

- participation in the introduction of innovative technological processes and objects of new
equipment as an executor who is responsible for an independent area of work;

- optimization and effective use of materials, equipment, appropriate methods of
mathematical and physical modeling of manufacturing and technological processes and
characteristics of technical devices and objects, including the use of algorithms and
programs for calculating their parameters;

- development of new physical and mathematical methods of testing of engineering and
technology objects; development of new technological regulations and their

implementation.



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.

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

- GC-6. Able to identify and implement the priorities of his/her own activity and ways to

improve it based on self-assessment.

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

- GPC-1. Able to apply fundamental and applied knowledge in the field of physical,
mathematical and (or) natural sciences to solve professional problems, including
pedagogical activities.

- GPC-2. Able to independently master and apply modern mathematical methods of
research, analysis and data processing, computer programs, means of their development,
research, measuring and analytical and technological equipment (in accordance with the
chosen field of applied mathematics and physics).

- GPC-3. Able to analyze, identify, formalize and find solutions to fundamental and
applied scientific, technical, technological and innovative problems within the framework
of his/her professional activity.

- GPC-4. Able to choose the goals of the professional activity and ways to achieve them, to
carry out scientific, technical, technological and innovative search, to forecast scientific,

industrial, technological and socio-economic consequences.



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

- PC-1. Ability to independently and (or) as a member of a research group to develop,
study and apply mathematical models for qualitative and quantitative description of
phenomena and processes and (or) development of new technical means.

- PC-2. Ability to set, formalize and solve problems, be able to analyze scientific problems
systematically, generate new ideas and create new knowledge.

- PC-3. Ability to apply in practice skills in the organization of research and design work,
ability to organize and conduct scientific research and implement their results as a
member or leader of a small team.

- PC-4. Ability to work professionally with research and testing equipment, instruments
and installations in the chosen subject area in accordance with the objectives of the

specialized master's training program.



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,
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 24 ECTS no less than
45 ECTS SFA,
6-9
Compulsory part ECTS
Optional and (excluding SFA),
Streams elective courses no less than 20%,
23 ECTS
Stream 1: Science, 36
Technology and ECT 27 9
Engineering S
12
Stream 2: Sector ECT 12
S
Stream 3: 12
Entrepreneurship and ECT 6 6
Innovation S
Stream 4. Research & 36
MSc Thesis Project E(S:T ? 18 ?
24
Stream 5. Options ECT 9 15
S
120
Total: ECT 42 24 45 9
S
including 69
the compulsory part

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
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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.
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