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No IMounin ITonuiHaTaysl / Kpenur/ Kpickama annoranms/ I[TpepexBusutTep/
MK / Haspauue aucumniumuei / Kpeaut/
Lluknauci Name of the course Credit Kparkas annorauus / IMpepexBu3UTHY/
HILTUHBI
/Cycle of Annotation Prerequisites
the course
1 cemecTp /1 cemectp / Semester 1
KOO xkomnonenti / BY3oBckuii komnonenT / Universitycomponent
1 bI1 AxaneMHsIbIK xa30a 5 [Ton pokropaHTTapabiH 3cce, amHoTaums, onebu momy, FouibiME | Slaponbik dusuka/Snepuas
XKOOK AxkaJeMHYecKoe MUCbMO Makananap koHe T.6. CHAKTHl aKaAeMHUS/IBIK MOTIHAEPAl Kasy ¢du3uka/ Nuclear physics
bJ1 BK Academic writing AAFIBINAPbIH, €CENTep MEH NMpe3eHTaluANapabl Kypy *oHe pefakuusnay
cunarraManapisl  Aypeic

BD UC

naraeinapel  MeH — OubGnuorpadusibik

KVPACTRIDY NAaFALLIADEIH KANBIITAL LIDVFA APDHAOFAH

JIACIATUTHAE TIOCBATERa  (OPMHPOBAHAI0 Y IOKTOPAHTOB —HABBIKOB
HAMMCaHMsl aKaJIeMHYECKHX TEKCTOB, TakHX Kak pedepar, 3cce,
aHHOTalUMHK, 0030p JMTEpaTypbl, HayyHble CTATBH W M., HABBIKOB
CO3/1aHHA M PENAKTHPOBAHHMSA JOKJIAZOB M Mpe3eHTalMii ¥ HaBBIKOB
KOPPEKTHOro cocrasjieHus 6ubnnorpaduueckoro onucaHms.

The discipline is devoted to the formation of doctoral students' skills in
writing academic texts, such as an essay, essay, annotations, literature
review, scientific articles, etc., skills in creating and editing reports and




presentations and skills in the correct compilation of bibliographic
descriptions.

Tanpay 6

OHBIHIIA

kovnonertrep / Komnonentsl no Beioopy / Optional Components

Bipeyin Tanaay / Beiopate oaun / Choose one

BIT TK
BJ1 KB
BD EC

Karrel nexe
(hH3HKACHIHAAFbI
ToKipubenik aaicTep
DKCNepUMEHTAJIbHBIE
MeTolbl B PU3MKE TBEPIOro
Tena
Experimental methods in
solid state physics

JopicTik  KypCTBIH  OOKTOPaHTTpPaAblH *~“3aMaHayd KaTTel JieHe
(HU3MKACBIHBIH OPTYpJi AacreKTiNepiMeH, OHbIH iliHAE HETPHUBHANIbI
€MEC KaTThbl 3aTTap MEH aTOM enmemepiﬂiﬂ HbICaHOapbiHAa KBAHTTBIK
KyObUIBICTapMEH TaHbicyFa OarbiTTanFaH. Kypc conpaii-ak 3amaHayu
3MIEKTPOHABIK KYPBUIFBIIAPIBIH  AKYMEIC iCTey KaruaanapbiH, COHBIH
ilIiHAe COMH-MONAPH3ALMAIAHFAH JAaIbIK-9Cep/li TPaH3HCTOpJIap/bl,
COHJIaii-aK aifHaJbIpy CBETOAMOATAPEI MEH Na3eplepiH CHMmaTTai/bl.
JIeKIIMOHHBIM Kypc HamrpaBlieH Ha  O3HaKOMJIEHHE [IOKTOPAHTTOB C
pazIMYHBIMM aCTIEKTAMH COBPEMEHHOH (QU3MKH TBEPAOro TeJa, BKIoYas
KBAHTOBBIC SfABJICHHUA B HETPUBHAJILHBIX TBEPIABIX TElaX H 06’bBKTaX
aTOMHOro pazMepa. B Kypce Takke OMHMCBHIBAIOTCS NMPHUHLMIBLI paboThI
COBPEMEHHBIX 3JIEKTPOHHBIX NMPHOOPOB BKIIIOYAA CITHH-TIONSAPH30BaHHbIC
110JI€BbIe TPAH3UCTOPBI, & TAK)KE CITMHOBBIE CBETOIHObI H JIA3EPhI.

The lecture course is directed to the doctoral studentwith different
aspects of the modern physics of solid body, including quantum
interpretations in nontrivial genetic bodies and atomic dimensions in
objects. The course also describes the principles of operation of modern
electronic devices including spin-polarized field-effect transistors, as
well as spin LEDs and lasers.

KarTe1 neHe ¢usukacel/
®duzuka TBEpaOro TEnma/
Solid state physics

BII TK
Bl KB
BD EC

AxTyanbHsie npobneMsl
HaHOTEXHOJIOTH

HaHOTeXHONOTHAHBIH ©3€KTi
Macesienepi

Kypc npeacrasnser  coboii
COBpEMEHHBIM  aclieKTaM
HAHOTEXHOJIOTHiA.

Ccepuio
COCTOSHHS,

JIEKIIUH,  MOCBALIEHHBIX
npobieM M pa3BUTHA
OCHOBHbIE JOCTHKEHHS

Paccmarpusatotca

Current problems of
nanotechnology

NEKAPCTE, — HAHOCEHCOPHKE, — HAHOKATAIA3, — HAHOMATEPHATE — [UTH |
9HEPreTHKH, YIJepoAHble HaHoMaTepHanbl M T.A. OnHa M3 neKuwWi
nocesilieHa  npodinemMe  0Ge30MacHOCTH  HAHOTEXHOJNOTHH W
HAHOTOKCHKOJIOTHH.

This course is a series of lectures on modern aspects of the state,
problems and development of nanotechnology. The main achievements
of nanotechnology in electronics, medicine, ecology are considered,

HaHoTexHOMOrHANap /IbIH
ipreni Heriznepi/
dyHpaMeHTaNbHblE OCHOBBI
HAHOTEXHOJIOT i/

Fundamental of

-~ Nanotechnotogy —

including artificial intelligence, nanorobotics, targeted drug delivery,
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nanosensorics, nanocatalysis, nanomaterials for energy, carbon
nanomaterials, etc. One of the lectures is devoted to the problem of the
safety of nanotechnology and nanotoxicology.

2 cemectp /2 cemectp / Semester 2

KOO xomnonenti / BY3oocknii komnonent / University corponent

BI1 Frouneivu 3eprey oaictepi 5 Herisri AyHHETaHBIMABIK JK3He OicTeMelieslik Macenenepai, COHbIH | ATOM AAPOCHIHbIH HYKIOH

JKOOK MeTopl Hay4YHBIX iluiHge FBUTBIM JaMybIHbIH 3aMaHayd Ke3eHiHge maiina GosaTeiH | JKOHE KiacTeplik

B/l BK HCCIleIOBaHUH TOHAPaIbIK, CHITATTAFbl MACENeNep/i, TanAaliibl JKoHe KaciOH KbI3METTe | KYPbUIbIMbL/

BD UC Science research methods naiganaHagbl. HyknoHHas M ki1acTepHas
AHaNM3UpPOBaTh OCHOBHBIE MHPOBO33PEHUYECKHE H METOJONOrMYECKHE | CTPYKTypa aTOMHOrO sapa/
npoGiemMsl, B T.4. MEKIMCUMIUIMHAPHOTO Xapakrepa, uccieayembie B | Nucleon and cluster structure
HayKe Ha COBPEMEHHOM 3Talle ee Pa3BUTHA M HCMOJB30BaTh pesynbTaThl | of the atomic nucleus
B Npo()ecCHOHANILHON JeATEIbHOCTH.

Analyzes the main world outlook and methodological problems,
including cross-disciplinary ones, arising in science at the present stage
of its development as well as uses its results in professional activities.

KIT HanokypbutbiMaapael 5 Jlopic Kypcel OOKTOpAaHTTapAbl OpTYpAi JeHreiileri Matepuanaap FoutbiMu 3epTTeynepain
JKOOK 3epTTey aaicTepi KYPbUTbIMBIH, COHZai-aK HAHOKYPBUIBIMAAPAbl KONJAHY cananapbiH | 9/liCHAMachl MeH dicTepi/
I11 BK Mertonb! HccleqoBaHHsA 3epTTey ojicTepiH KOJJaHa OTBIPBIN TAHLICTHIPYFa OarbITTaNFaH. Metononorus U MeTo/bI
PD UC HAHOCTPYKTYP Bapnelk ~ Marepuanjap — FanaMablK  JIeHredae — MakpoJeHreiine, HAy4YHOI'O MCCIeNOBaHUs/

Methods for the study of MMKpOJCHTelle JkoHe aTOMAbIK JeHredae seprreneriH Gonanel. | Methodology and methods of
nanostructures Conpiaii-ak, ¢pakrorpagusaibK Tangay/IblH He YLIIH KOJJaHbUIAThIHbIH, scientific research

CoHjJali-aKk  3epTTeyre apHajFaH yjrijiepre KaHaai Tananrap
KOWBLIATHIHABIFBIH KAPaCThIPa/Ibl.

JleKuMOHHBIA Kypc HampaBjleH Ha  O3HAKOMJIEHHE JIOKTOPaHTOB C
OCHOBHBIMH METOJAMH HCCIIEIOBaHUA CTPYKTYPhl MaTepHaloB Ha
pa3JIMYHOM YPOBHE, a TaKke 00JIaCTH NPUMEHEHHs HAaHOCTPYKTYp. Bee

ucnonp3yeTcs (pakrorpadUyecKuil aHaITU3, a TakKe Kakue TpeboBaHus
BBIJIBMraloTcs obpa3suam 1Jis McclieJOBaHHH.

The lecture course is aimed at familiarizing doctoral students using
methods for studying the structure of materials at various levels, as well
as the field of application of nanostructures. All materials will be
globally researched at the macro level, micro level and at the atomic
level. It will also consider what the fractographic analysis is used for, as
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well as what requirements are put forward for samples for research.

7 |KIITK
I KB
PD EC

OCHOBBI paIHaLMOHHOTO
MaTepHHJIOBCI[eHHﬂ U HOHHOM
Moau(pHKaLMH HAaHOCTPYKTYp/
Fundamentals of radiation
materials science and ionic
modification of nanostructures

Kypc HanpaBneH Ha u3yuyeHHE TMpOLECCOB TMPOTEKAIOUIMX TPH
B3aMMOJCHCTBHH PAa3IMYHBIX BHAOB HOHH3HMPYIOUIErO HM3JIy4YeHHs C
MaTepualaMH, B TOM 4YMCJie U HAaHOCTPYKTypaMH. BHuMaHue ynaensercs
OIMMCaHHIO TMPOLECCOR-  (OPMHUPOBAHHA M JalbHEHIIEH * 3BOJIOLMH
nedexToB B CTPYKTYpe, HMX BIHMAHHIO HAa HW3MeHeHHe (PU3HKO-
XUMHUYECKHX cBoHcTB. LlMKI fJekuMif MOCBAIIEH PacCMOTPEHHMIO
COBPEMEHHbIX JOCTHKEHHUH B obnactu PaInalMOHHOTO
MaTepHasioBeJICHHsA, a TaKke MOJENSAM HarpaBJeHHbIM Ha ONHCaHUEe
MeXaHW3MOB AedekrooOpa3zoBaHus M HMX KHHeTHKY. / The course is
aimed at studying the processes occurring during the interaction of
various types of ionizing radiation with materials, including
nanostructures. Attention is paid to the description of the processes of
formation and further evolution of defects in the structure, their
influence on the change in physical and chemical properties. The cycle
of lectures is devoted to the consideration of modern achievements in the
field of radiation materials science, as well as models aimed at
describing the mechanisms of defect formation and their kinetics.

HanorexHonorusnapasix
ipreni Heriznepi/
QOyHAaMEHTAJTbHBIE OCHOBBI
HAHOTEXHOJIOTH#/
Fundamental of
Nanotechnology

8 | KO TK
TJ] KB
PD EC

Ksasukpucrannap ¢pusukacsy/
du3KKa KBa3HKPHCTAIIOB/
Quasicrystal physics

IToH  KBasMKpHUCTANMJapAbIH  (M3WKANBIK  KAacHETTepiH JKoHE  oJlapMeH
OaiinaHeICTBl KaTThl JCHENEpi 3epTTey callachiHAAFLI 3aMaHayH JKeTiCTiKTepai
KapacTelpajsl. KBasukpucrannap KypbUIBIMBIHBIH epeKLIeTiKTepPiHE KOl KeHII
OeniHeni.

JIMcuMnIMHEl  paccMaTpMBaeT COBpPEMEHHbIE JOCTWXKEHHWss B obnactu
uccnenoBaHui (PU3INYECKUX CBOMCTB KBa3MKPHCTAJUIOB M POACTBEHHBIX MM
TBEPABIX Tel. 3HAYMTENBHOE BHUMAaHHE YIENEHO OCOOCHHOCTAM CTPYKTYPbI
KBa3HKPHCTAILJIOB.

Disciplines examines modern achievements in the field of research of the
physical properties of quasicrystals and related solid bodies. Considerable

KatTe! IeHeHiH KBaHTTBIK

¢uzuxacel, 1 6./KaHtoBas

¢u3MKa TBEpPAOTO TeNa, u.
1/Quantum Physics of Solids,

p-1

attention is paid to the peculiarities of the structure of guasicrystals

Kadenpa oTEIpBICEIHIA KapaCTHIPLUTILI JKOHE OeKiTimi
PaccMOTpeHO H yTBepXK/IeHO Ha 3acelaHiH Kadeaphl
Considered and approved at the meeting of the department
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