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1. HEJIX OCBOEHUA

1.1 | The purpose of this module is to prepare specialists to engineering and research activity in the field of nanomaterials and
heterostructures for creating nanodevices with controllable parameters. This module forms ability to define substance
property in a nanocrystalline state (structure; electronic nanocrystal structure; electric, magnetic, optical and mechanical
properties); ability to define substance properties as a function of various parameters taking into account quantum-size
effect in a nanocrystalline state.

2. MECTO B CTPYKTYPE OBPA30OBATEJIGHOM ITPOT'PAMMBI

Bnok OIT: b1.B.JIB.01

2.1 Tpeb6oBanus K leeIIBa]PHTeJILHOﬁ MOATOTOBKE 00y4aI0IIerocsi:

2.1.1 |Innovative IT: Trends and Perspectives / MTHHOBaIIMOHHBIC HH()OPMALIHOHHBIC TEXHOIOTHHU: TPECH/IBI H IEPCIICKTUBBI

2.1.2 | Management of Quality / MeHeIXMEHT KauecTBa

2.1.3 | Metal-carbon nanocomposites/MeTatyrie-poaHbie KOMIO3UITMOHHBIE HAHOMATEPUaIbl

2.1.4 | Project Management / YrpaBieHue NpoeKTaMu

2.1.5 | Spintronics materials and devices / MaTepuaisl # 3I€MEHTBI CTUHTPOHUKH

2.2 JucuunimnHbl (MOIy/IH) U MPAKTHKH, VI KOTOPBIX 0CBOCHHME JAHHON AUCUMIIJIMHBI (MOAY/I5) HE0OX0AUMO KaK
npeauIecTBYOLIEe:

2.2.1 |Embedded systems and software engineering / [IpoekTupoBaHue 1 IporpaMMHOE 00ecTiedeHIe BCTPOSHHBIX CHCTEM

2.2.2 | Material Selection / Berbop marepuaiion

2.2.3 | Methods of mathematical modeling / MeTozp1 MaTeMaTHYECKOT0 MOJICTHPOBAHHUS

2.2.4 | Micro and nano sensors/ MUKpo- 1 HAHOCEHCOPHI

2.2.5 | Simulation methods/ MonenupoBaHue ¥ IPOSKTUPOBAHUE MUKPO- U HAHOCHUCTEM

2.2.6 |IloaroroBka K MpoIEAype 3alINUTHI U 3aIITa BBITYCKHON KBATH(UKAIUOHHON paboTHI

3. PE3YJIbTATBI OBYUYEHUS IO JUCIUITIJIMHE, COOTHECEHHBIE C ®OPMHUPYEMBIMHA
KOMIIETEHIIUAMHA

YK-2: CnocoGeH HHTerpupoBaTh 3HAHUS U NPHHUMATD PellIeHUsI B CJI0KHBIX CHTYallusAX, popMyIHpOBaTh Cy:KACHHS Ha
OCHOBE HeNoJHOW HJIM OrpaHNYeHHOH MH(OPMALHHU, YIPABJISThH MPOEKTOM HA BCEX ITANAX ero »KU3HEHHOT0 IMKJIA

3HaTh:

YK-2-31 Scientific principles in study field

IIK-2: CnocoGen onTUMU3HPOBATH NapaMeTPhl TEXHOJIOTHYECKHX ONepanuii

3HaThb:

ITK-2-31 kinetic regularities, mathematical thermodynamics methods for calculating processes of nanomaterial synthesis; defining
and calculating parameters of nanoparticle synthesis of s (quasiequilibrium, diffusive and kinetic stages)

IIK-1: Cnnoco0eH pa3padaTbiBaTh TEXHOJIOTHYECKHE NPOLECChI M BHEPEHHe UX B IPOU3BOJCTBO

3HaTh:

ITK-1-31 the nanoparticle physical and chemical theory; kinetic regularities for calculating nanomaterial synthesis

YK-1: Cnoco0eH ocylmecTBJISITh KpUTHYECKHI AaHAIN3 HOBBIX H CJIOKHBIX HH/KEHEPHBIX 00bEKTOB, NMPOLECCOB U CUCTEM B
MEXKIUCHUIIIMHAPDHOM KOHTEKCTE, ﬂpOﬁJ]eMl-l])lX CP[TyilllPIﬁ Ha OCHOBE CUCTEMHOI0 Imoaxonaa, BblﬁpaT]) U NIPUMEHUTH
Haubo/Iee MOAXOASIIIME U AKTYaJIbHbIE METOAbI U3 CYIIECTBYIOIIMX AHATUTHYECKUX, BBIYUCIUTEILHBIX U
JIKCIEPUMEHTATBHBIX METOI0OB WJIH HOBBIX H HHHOBAIMOHHBIX METO/IOB, BHIPAGATHIBATH CTPATETHIO /IeficCTBHIt

3HaTh:

YK-1-31 complex engineering objects and processes

ITIK-4: Cnioco0en ¢opMyIMpoBaTh LieJH U 33/1a44 HAYYHBIX HCC/Ie0BAHUI, peailu30BbIBATH HX BHE/IPeHHe B 00J1aCTH
MaTepUaJIoBeJeHUs] U TEXHOJOTHM MAaTepHAJIOB JUIsi MUKPO- 1 HAHOCHCTEM B COOTBETCTBHHU € TEHACHUMSIMH U
neperneKTHBAMH Pa3BUTHS MHUKPO- U HAHOCHCTEMHOI TEXHHKH, IJHeprocdeperalonnx TeXHOJOTHI U HCIOIb30BaHUEM
MOCJIeHUX AOCTHKEHHMI HAYKH U TEXHUKH

3HaTh:

[1K-4-31 tendencies and perspectives of the developments in the area of micro and nanoelectronics and related areas

IIK-2: Cnoco6eH oNTUMH3HPOBATHL NapaMeTPhl TEXHOJIOTHYeCKUX onepanuii

Ymern:

ITK-2-V1 to calculate and choose process parameters for obtaining nanomaterials




ITK-4: Cnnoco0en ¢opMy/IMpoBaTh LieJIM U 32/1a44 HAYYHBIX HCC/IEI0BAHMI, PeaIN30BbLIBATL HX BHE/IPEHHE B 00J1aCTH
MaTepHAI0BeJeHHs] U TeXHOJOTHU MaTepUAJIOB ISl MUKPO- 1 HAHOCHCTEM B COOTBETCTBUHU € TeHJACHIUSIMHU H
NepCeneKTHBAMH Pa3sBUTHS MHKPO- H HAHOCHCTEMHOI TEXHHKH, YJHeprocéeperalomux TeXHOJIOTHI U HCI0Ib30BAHHEM
NOCJIEAHUX JOCTHKEHHMI HAYKH U TeXHUKH

YMeTh:

ITK-4-V1 to carry out collecting, processing, analyzing and systematizing scientific and technical information

IIK-1: Cnocoden pa3pabdaTbiBaTh TEXHOJOTHYECKHE NMPOLIECCH] U BHEPEHHE UX B IPOU3BOACTBO

YMmerb:

[IK-1-V¥1 to calculate property parameters with using the theory of a solid and quantum mechanics

YK-2: Cioco6eH HHTerpupoOBaTh 3HAHUS U MPHHAMATH PelIeHHs] B CJI0KHBIX CHTYAIUSAX, GOPMYIHPOBATH CYKACHHS HA
OCHOBe HEMOJIHO MJIN OrpaHNYeHHoii MHPOPMAINH, YIPABJIATH MIPOEKTOM HAa BCeX ITANAX €ro KH3HEHHOT0 UKJIAa

YMmerb:

VYK-2-V1 to integrate knowledge and to take solving in complex conditions

YK-1: Cnoco0eH ocylecTBJISITh KpUTHYECKHI aHAIN3 HOBBIX H CJIO0KHBIX HH/KEHEPHBIX 00bEeKTOB, IMPOLECCOB U CUCTEM B
MEXKIUCHUIIVIMHAPDHOM KOHTEKCTE, ﬂpOﬁJ]eMl-l])lX CP[TyilllPIﬁ Ha OCHOBC CUCTEMHOI0 Imoaxoaa, BblﬁpaT]) U NIPUMEHUTH
HauOoJ/Iee MOAXOASIIME U AKTYa/IbHbIE METOAbI U3 CYIIECTBYIOIIMX AHATUTHYECKUX, BBIYUCTUTEILHBIX U
JIKCIEPUMEHTATBHBIX METOI0B WJIH HOBBIX H HHHOBAIMOHHBIX METO/IOB, BHIPAGATHIBATH CTPATETHIO IeiicTBHIT

YMmerb:

YK-1-V¥1 to carry out critical analysis of novel processes and systems in context of interbranch science

Baagers:

VYK-1-B1 to make action strategy

ITK-4: Cnnoco0eH ¢opMyIMpoBaTh LieJIM U 321a4U HAYYHBIX MCCIe0BAHMI, PeaIi30BbLIBATL HX BHEIPeHHE B 00J1aCTH
MaTepHaI0BeJeHHs] U TeXHOJOTHU MaTepUAJIOB /IS MUKPO- M HAHOCHCTEM B COOTBETCTBUH € TeHIAeHIUSAMHU H
NepcneKTHBAMHU Pa3BUTHSI MUKPO- H HAHOCHCTEMHOI TEXHUKH, JHeProcoeperalounx TeXHOJIOTHI M HCMO/Ib30BaHHEM
MOCJIETHUX TOCTHKEHN HAYKH U TEXHUKH

Baagern:

[IK-4-B1 thermodynamic calculation for synthesis of multicomponent heterostructures

IIK-1: Cniocoden pa3padaTbiBaTh TEXHOJOTHYECKHE NMPOLIECCH] U BHEPEHHE UX B IPOU3BOACTBO

Baanernb:

IIK-1-B1 the analysis and the solution of problems for property optimization in a nanocrystalline state

YK-2: CnocodeH MHTErpHpOBaTH 3HAHNUS ¥ IPUHUMATH PelIeHHus] B CI0KHBIX CHTYalMsIX, GOPMYJIHPOBATh CYKIeHHS HA
OCHOBE HeNoJIHOW MJIM OrpaHNYeHHOH NH(OPMALHHU, YIPABJISTH MPOEKTOM HA BCEX ITANAX ero »KU3HEHHOT0 INKJIA

Baagern:

YK-2-B1 to form conclusions based on incomplete or limited information

IK-2: Cnoco6eH onTHMH3NPOBATH MapaMeTPhl TEXHOJIOTHYECKUX ONepanuii

Baanernb:

ITIK-2-B1 Methods of selecting, confirming, and defining for realization of technological process




