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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 metal-carbon
nanocomposites for creating nanodevices with controllable parameters.

1.2 | This module forms ability to define property of substance 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 OBPA3OBATEJILHOM ITPOTPAMMBI

Bnok OIT: b1.B

2.1 TpeboBanus k npeuBalPuTenbﬂoﬁ NOAr0TOBKE 00y4ar01Ierocs:

2.2 JAucuuninHbl (MOIy/IH) U MPAKTHKHU, VI KOTOPBIX 0CBOEHHE JAHHON AUCUMIJIMHBI (MOAY/I5) HE00X0AUMO KaK
npeaecTByoiee:

2.2.1 | Modern methods of structural characterisation of micro- and nano-systems/CoBpeMeHHBIC METOABI AUATHOCTUKHU 1
UCCIIe/IOBaHMS MaTePUaIoB, HAHO- U MUKPOCHCTEM

2.2.2 | Photovoltaic materials / Matepuais! (pOTOBOIBTaUKH

2.2.3 | Physics & Engineering of magnetic nanomaterials, micro- and nanosystems / ®u3uka U HHXCHEPUS] MATHUTHBIX
MaTepHaioB, MUKPO- U HAaHOCHCTEM

2.2.4 | Research practice/Hay4Ho-uccienoBaTenbckas mpakTHKa

2.2.5 |Synthesis of nanomaterials and heterostructures / MeTozbl CHHTE3a HAHOMATEPHAJIOB U FETEPOCTPYKTYP

2.2.6 |Technology and Materials of Quantum Electronics / TexHomoruu u Matepraibl KBAHTOBOH 3JICKTPOHUKH

2.2.7 | Meroasl UccaeJ0BaHUS MaTePHAIOB

2.2.8 | TexHONOTUM MOTYYECHUSI MATEPUAIIOB

2.2.9 |Embedded systems and software engineering / IIpoexTupoBaHue 1 IPOrpaMMHOE 0OECTIeUeHUEe BCTPOCHHBIX CHCTEM

2.2.10 |Material Selection / Berbop marepranos

2.2.11 |Methods of mathematical modeling / MeToasl MaTeMaTHIECKOTO MOACIUPOBAHHS

2.2.12 | Micro and nano sensors/ MUKpo- 1 HAHOCEHCOPHI

2.2.13 | Simulation methods/ MoznennpoBaH#e 1 IPOSKTHPOBAHIE MUKPO- H HAHOCHCTEM

2.2.14 |IloxmroroBka K IpoIERype 3aIIUTHI U 3aIIUTa BEITYCKHOM KBATH(HUKAIIOHHOH padoTHI

3. PE3YJIbTATBI OBYUYEHUMS IO JUCIHUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIUAMHA

IIK-4: Cnoco6eH ¢popMyIupoBaTh LeJIM U 32Ja4H HAYYHBIX HCCIEA0BAHHUI, PeaIN30BbIBATL HX BHEIPEHUE B 00J1aCTH
MAaTepHAIOBeACHNs U TEXHOJOTMH MaTepHAJIOB ISl MUKPO- M HAHOCHCTEM B COOTBETCTBHH C TCHACHIUAMHA H
neperneKTHBAMH Pa3BUTHS MHUKPO- U HAHOCHCTEMHOI TEXHHKH, IHeprocdeperalonnx TeXHOJOTHI U HCIOIb30BaHUEM
MOCJeTHUX JOCTH:KEHUH HAYKH U TeXHUKHU

3HaThb:

[1K-4-31 kinetic regularities, mathematical thermodynamics methods for calculating processes of nanomaterial synthesis; defining
and calculating parameters of nanoparticle synthesis of quasiequilibrium, diffusive and kinetic stages

IIK-1: Cnocoden pa3paﬁaTbIBaTb TEXHOJOTHYECKHUE MPOLECCHI MU BHEAPEHNE UX B IPOU3BOACTBO

3HaTh:

ITK-1-31 the main substance types in a nanocrystalline state and their properties (structure; electronic structure of nanocrystals;
electric, magnetic, optical, mechanical properties); the nanoparticle physical and chemical theory; kinetic regularities for calculating
nanomaterial synthesis

YK-1: Cnioco0eH ocymecTBJIATH KPUTHYECKU aHAJIU3 HOBBIX H CJI0KHBIX HH/KEHEPHBIX 00bEKTOB, IPOLIECCOB U CUCTEM B
MEKIMCUUIVIMHAPHOM KOHTEKCTe, MPO00JIeMHBIX CUTYallUii HA 0CHOBE CUCTEMHOI0 M0X0/1a, BLIOPATh M IPUMEHUTH
Hau0oJ1ee MOAXOAsIIINE U AKTYaJIbHbIE€ METOIBI U3 CYIIECTBYIOIIUX AHAJIUTHYECKUX, BBIYHCINTEIBHBIX U
JIKCNEPUMEHTAJIbHBIX METOA0B HJIM HOBbIX U HHHOBALIMOHHBIX METO/10B, BLIPA0ATHIBATh CTPATErHI0 AeiiCTBUIl

3HaTh:

VYK-1-31 the theory of a solid with use of quantum mechanics for describing a substance in a nanocrystalline state; features of
substance physical and chemical properties in a nanocrystalline state

IIK-4: Cnnoco0eH ¢opMyIMpoOBaTh LieJIM U 321a44 HAYYHBIX HCCIe0BAHMI, PeaIi30BbLIBAThL UX BHEIPeHHE B 00J1aCTH
MaTepHaI0BeJeHHs] U TeXHOJOTHU MaTepUAJIOB /ISl MUKPO- M HAHOCHCTEM B COOTBETCTBUH € TeHAeHIUSAMHU H
NepcHeKTHBAMH Pa3BUTHSI MUKPO- H HAHOCHCTEMHOI TEXHUKH, JHeProcoeperalounX TeXHOJIOTHI M HCMO/Ib30BaHHEM
MOCJIeTHUX IOCTHKEHNH HAYKH U TEXHUKH

YMmerb:

IIK-4-V¥1 to calculate and choose process parameters for obtaining nanomaterials;
to carry out collecting, processing, analyzing and systematizing scientific and technical information




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

YMmerb:

ITK-1-V1 to determine property regularities taking into account quantum-size effect in a nanocrystalline state

YK-1: Cnoco0eH ocylmecTBJISITh KpUTHYECKHI AaHAIN3 HOBBIX H CJIO0KHBIX HH/KEHEPHBIX 00bEKTOB, IMPOLECCOB U CUCTEM B
MEXKIUCHUIIMHAPDHOM KOHTEKCTE, ﬂpOﬁJ]eMl-l])lX CP[TyilllPIﬁ Ha OCHOBE CUCTEMHOI0 1Imoaxoaa, BblﬁpaT]) U NIPUMEHUTH
HauboJ/Iee MOAXOASIIME U AKTYa/IbHbIE METOAbI U3 CYIIECTBYIOIIMX AHATUTHYECKHX, BBIYUCIUTEILHBIX U
JIKCIEPUMEHTATBHBIX METOI0OB WJIH HOBBIX H HHHOBAIMOHHBIX METO/IOB, BHIPAGATHIBATH CTPATETHIO IeiicTBHIT

YMmerb:

YK-1-V¥1 to define substance properties in a nanocrystalline state (structure; electronic structure of nanocrystals; electric, magnetic,
optical and mechanical properties)

IIK-4: CnocoGeH ¢popMyIupoBaTh LeJIM U 32Ja4H HAYYHBIX HCCIEA0BAHHUI, PeaIN30BbIBATL HX BHEIpEHUE B 00J1aCTH
MAaTepHAIOBeICHNs U TEXHOJOTHH MaTepHAJIOB /ISl MUKPO- M HAHOCHCTEM B COOTBETCTBHH C TCHACHIUAMHA H
neperneKTHBAMH Pa3BUTHS MHKPO- U HAHOCHCTEMHOI TEXHHKH, IJHeprocéeperalonnx TeXHOJOTHI U HCIOIb30BaHUEM
MOCJeTHUX AOCTH:KEHUH HAYKH U TeXHUKHU

Baanernb:

ITIK-4-B1 the analysis and the solution of problems for property optimization in a nanocrystalline state

IIK-1: Cnocoden pa3paﬁaTbIBaTb TEXHOJOTHYIECKHE MPOLECCHI MU BHEAPEHNE UX B IIPOU3BOACTBO

Baanernb:

ITK-1-B1 methods and processes of nanoparticle synthesis and also solutions of theoretical and practical problems of nanoparticle
synthesis

YK-1: Crioco6eH ocylecTBIATh KPUTHYECKUH aHAJIM3 HOBBIX U CJI0KHBIX HHKEHEPHBIX 00bEKTOB, IPOLIECCOB M CUCTEM B
MEKIMCHUIIMHAPHOM KOHTEKCTE, IPO0JIEMHBIX CUTYAllUii HA 0CHOBE CHCTEMHOI0 I101X0/1a, BLIOPATh U IIPHMEHUTH
Han0oJiee MOAXOAMAIINE H AKTYaJbHbIe METOIbI U3 CYLIECTBYIOIINX AHATHTUYCCKHX, BBIYHCIUTEILHBIX H
JKCIEPUMEHTATBHBIX METOI0B HJIH HOBBIX H HHHOBAIIMOHHBIX METOI0B, BLIPA0ATHIBAThL CTPATETHIO el CTBHIA

Baagernb:

VYK-1-B1 experience of choosing, basing and calculating for process realization




