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MAMAH/BIK MOAYJIBAEPI/ MOAYJX CHELHUAJBHOCTH/ SPECIALITY MODULES
IpepexBu3nrrep:Maman sk | MaKcaThl: jaHa aIeyMETTiK-9KOHOMHKAJIBIK JKaF1aiilap/ia MAarHCTPAHTTapAbiH | BistiMi: FBUIBIMHBIH Ka3ipri 3aMaHFbI JKETICTIKTEP] JKOHE 03BIK TEXHOIOrHAIAPIbI KOJIAHY, OMap bl OKBITY jKoHe TopOueney icie naiinanany.
Ka kipicre/ Goalak nmearoruKaibiK Kbi3MeTiHe KociOn-NelarorHkabik Ky3bIPeTTiriH | OKBITY/bIH TCOPHSCHI MCH diCTeMeciHe Kasipri 3amManFbl ko3kapac. Typiii THITEri TpeHHHITEp ] JKOCNapay KoHe OTKizy.
(baxanaBpuar) JKOHE QIIiCTEeMeNiK JaAPIbIFBIH KaIbIITaCThIDY. Mkemziriri: MarucTpanTTap 03iH/iK JKYMBICHIH YilbiMaacThIpabl. [lelarornkasibik KbI3MeTTi Kacibn Gackapaibl. ©3/iriHeH, YMOLHOHAIIBIK
Tocrpexsusutrep:Tlenarorn | Ma3sMyHBI: MaKCaTTapbl KYPy €peKIIeniKTepi, Ma3MyHBI, Ka3ipri 3aMaHFbl KaF/[aiibIH, COIiICY TEXHHKACHIH IAMBITALIbI.
KaJTBIK ic- i i, ami sKoHe GeHiHIiK MOH/Ep/I OKBITYIBIH JlaFAbLIAPBI: FHUIBIMH 3ePTTEY CATACHIHAA FHUILIMH, apHAiibl KOHE MEP3iMi 91eOHETTEPMEH KYMBIC iCTEy AaF/IBICHI,
OKBITYABIH KacinTik YHBIMIACTHIPYIIBUIBIK (pOpMAaIapblH Koay. Op Typii cabakrapsl KOCIOM KbI3MET CallaChIHa XKATAThIH 3ePTTENCTIH MPOLECTEP/IH, KyObIIBICTAD MEH 0OBEKTINCPIIH TCOPHAIIBIK KOHE KOMAAHOANbI YiIrinepin
" B KIT i : o . ; poveT e o
apicremenix nonzepyi okbrty | | KPOA 5301 s 30/0/30/55/12,5/22,5 1 K/n HHPIMAACTLIPY SKAHE OTKIZY Kype Ga APEIH, OCHINIK iprieyzi xysere aceipy Kabineri, . . B 8
Herianepi onictemeci TIOHIEPIiH SNICTEMEIK KAMTAMACHI3 eTinyit asiprcy. Apufmm OKy canachin Kasipri FELTBIMH KETICTIKTEpALi ChikH Tanzay dne Garaay, 3epTTeY oHe MPAKTHKABIK MIHACTTEP, OHBIH illiHAC NOHAPATBIK Cananapaa
KoHe GaKbLIAY/Ib! YIBIMIACTBIPY JKAHE JKYPIi3y JCTEMECi KOFapEI OKY ey Ke3iHjie XaHa HesIapibl renepaumsnay Kaoineri.
OPHBIHJAFbI IOHAEPTe Kysiperriziri: MarucTpant jkana a/1eyMeTTiK-3KOHOMHKAIBIK 7KaF 1aiijiap1a oFaphbl OKy OPHbIH/A KaCiOH-Te1arorHKabIK KbI3METTi THiM
JKy3ere achipyra Kabinerri Gonazsr; GeifiHik nonaepi OKBITYIbI Ko00anay, aicTeMenik memiM Kabbuiiay, oKy canackin 6ackapy xame 6iniv
AJTyIIBLIAPIBIH KOCIOH KY3BIPETTEPiH KaNbINTAaCTRIPY GOHBIHIIA KeMeH i Ky3bIPETTIIKKE He Gonabl.
1 ThI: B | Lens: dopmup podh OrHYECKOi THOCTH M | 3HAHMS: JIOCTHIKEHHS HAyKH H TEXHOIOTHH 0By , HX B HOMH
CrelHaTbHOCTD/ METOIMIECKOiT MOATOTOBKH MarMCTPAHTOB K Oy/yIei mearornieckoi nesTenbHocTH. COBPEMCEHHBIE MTOIXO0/IbI IO TEOPHH H 1L H Yy4eOHBIX 3aHATHH PA3IHYHOrO
(Gaxanaspuar) JCATEBHOCTH B HOBBIX COMMATBHO-IKOHOMHYECKHX YCTOBHAX. Thma.
TlocTpeKBH3HTDI: Coneprkanne: OCOGEHHOCTH TIOCTPOCHHS ENei, Vmens: Opr TeNbHOI paGoTe! Tpod THHOE Te/IarOrHYecKOii AeATENbHOCTBIO.
Ilenaroruueckas npakTHka METO/I0B, i B Oprasu hopm Buaaenue cooii, CBOMM COCTSIHHEM, if peybio.
Merozuka TIPO(HILHBIX THCLIHTLITHH. Opr up Pa3TuIHEIX | HABBIKM: HABBIKH PAOOTHI ¢ HAYIHOH, CTICHMATBHO# M IEPHOIMYECKOM THTEPaTypoii B 061ACTH HayUHBIX HCCIIC0BAHMIT;
Mertoauueckue npenojasanus o 5 30/0/30/55/12.5/22.5 1 i BUJI0B 3aHsTHIL. PaspaGoTka mporpamm Kypca, it n b OCYILLECTBIIATH Pa3pabOTKy TEOPETHUECKHX H A P SIBIEHUI 1 0OBEKTOB, 8
5 5 n o
OCHOBBI POQHIBHEIX Bﬁ MPPD 5301 MPOGHILHBIX AHCUMTLTHH. opr: n KOHTPOIS M |oT K chepe mp JIeATENBHOCTH, b K KPHT! AHAH3Y H OLIEHKE COBPEMEHHBIX HAyUHBIX
TpenoaBanms JHCLHILUIHE KauecTsa 00ydeHHs 110 Criell. HCIHIHHaM B BY3e JIOCTIKEHHIT, FeHepHPOBATh HOBBIE MJIEH MPH PEIIeHHH HCCIIEI0BATENECKIX W MPAKTHYECKHX 3a/1atd, B TOM 9HCIe B MEKHCIHILTHHAPHONR
obnactu.
Komnerenunu: Marnctpant Gysier criocoden 3 QeKTHBHO 0CYIIECTBIIATS MPOeCCHOHANLHO-TIEArOrHUECKyI0 ASATENLHOCTD B By3e B HOBIX
3 OGIANIATH KOMILIEKCHOI KOMIICTEHIIHENi 110 TIPOeKT PO HIBHBIX
MpHHSTHIO peerii, KauecTBOM u poth ii
Prerequisites: Introduction to |Purpose: Formation of p | and ped ical and Knowledge: modern achievements of science and advanced training technologies, their use in educational activities. Modern approaches to the
Specialty (Bachelor's) hodological prep of undergraduates for future ped: Lactivity in | theory and methodology of teaching. Planning and conducting various types of training sessions.
Post-requisit Ped ical |new i diti Ability: Organization of independent work of master's. Professional management of teaching activities.
Practice Content: Features of the construction of goals, content, application of modern Skills: skills of working with scientific, special and periodical literature in the field of scientific research;
Teaching methods, methodologies and organizational forms of teaching specialized the ability to develop theoretical and applied samples of the studied processes, phenomena and objects related to the sphere of professional
disciplines. Methods of organizing and conducting various types of classes. activity, the ability to critically analyze and evaluate modern scientific achievements, generate new ideas when solving research and practical
" . Methods of PD A PRI . o . A
Methodical Basics of| Special Ve TMSD 5 30/0/30/55/12,5/22,5 1 N/p D P of course p support of sp problems, including in the interdisciplinary field. 8
Teaching Disciplines 5301 disciplines. Methods of organizing and conducting quality control and training in | Self-control, your emotional state, and your speech technique.
special disciplines at the university Competencies: The master's student will be able to ly carry out and 1 activities in a higher educational institution
in the new i will have a i in the teaching of profile disciplines, making
methodological decisions, managing the quality of training and the formation of professional competencies of students.
Tpepexnusutrep:Kansl | Makcarsi: epexiiie Gu3NKaIbiK KacHeTTepi 6ap KOpbITHaiap Typaiibl GutiMi | BitiMi: MarncTpaHT epexitie pU3HKaIbIK KaCHETTEpi 6ap KOpBITIANAPIIK TAGHFATEIH, ONlap/bIH KIKTETyiH, OHPIC TEXHOTOTMANAPBIH,
(U3HKa KypCHIHBIH TAHIAYTb! | KATBITTACTHIPY; KOHCTPYKIMATA/BIH GOIICKTEPiH KOHE 0MAP/IbIH CAaTachii | KACHETTEp/li KaTbIITACTHIPY MEXaHM3MICPiH KAHE 3aMaHayH MaTepHATTaHy/Ia KO/IaHy GaFbITTaphiH TEPEH MCHTCPE/ti.
Tapaynapbl/ JKacay YIiH KOpbITIalap/bl YThIM/Ib! TAHIAY/IbIK 3aMaHayn GarbITTaphi Biniri: KophItanap/sis (u3HKambik KaceTTepin Kellleh i Tanay, 9pTyPli CHIPTKb KoHe ilIKi (hJaKTOpAap/IbIH acepiH Garanay, HEKCHEPIIIK-
TocTpeKBH3UTTEP:MarkcTpa |KoJIany. FBUIBIMH MiHIETTEpre Colfkec MaTepHasIIap bl FHUIBIMH HETi3/1e TaHIail anajbl.
Epexue HTTHIH FUTHIMH-3EPTTEY Masmysbi: KophIT 1K KACHETTepiHIK TYpepi, Koany Jlarawinapst: Kophit b 1K KacHeTTepiH TTiK KoHe 3epTTey, KacHeTTepiH backapy SticTepiH Konany,
X usnKanbIK EFKBK KYMBICH canachl KoHe GHTIPIC TEXHOTOTHACH! iktenyi. Kopbrt FBUTBIMH JIGPEKTE/Ii TAIIaY, OHTIPICTIK KOHE 3ePTTCY HOTHIKEICPIH KOCiOH JIGHTeiiIc HHTCPpETAIMANAY AaF/IBLIAPBIN KaTBITTACTHPAEL.
ATTHI [IeHeITe] . N PR N X k X
» oo T [kacuertepi Gap | BIVTK [~ 00 5 300030/5512,5225 | 3 | Km (DHSHKATHIK KACHCTTEiH 3CPTTCY MeH KaTBITACTHIPYABIK Keriri Tocimiepi. | Ky3ipeTTiiri:MaricTpanT epeKiiie (3HKaTbIK KacHeTTepi Gap KOpBITIATap bl FHITBIMI-3GPTTEY KHE HHACHEPIIIK FKOGQIAY KhIIMETIRIC 1
H3HKACHI X S N . " PO
KophITIANap KophITianap/ii (M3HKaIbiK KaCHETTEpiH KATHIIITACThIPY SPEKIIETKTEp] KoHe | KoM1aHa atalbl, MaTepHAIap bl TARIAYA Kyei KoHe HHHOBAIMABIK WENTIMIEp KaOhLIAI b, KyPUTHIMABIK GOIICKTEp/ KeTingipy MeH
omapaE ApTYPATi (haKTOpAAp/BIK acepineH o3repTy. KophITnanap/sik JKaHa MaTepHAIaPIbI CHTI3yTe KaCiOH TYpFbIIa KaoineTTi.
(DMBHKATTBIK KACHETTEDIH 3ePTTey KoHE KATBINTACTHIPY, KYPhUIBIMIBIK
GommeKTep/ti Kacay YIIiH KOPHITIATAp bl YTHIMIb! TAHAAY.
1 TbI: U3 Lens: ¢ 3HaHHIT O CIIaBaX ¢ 0COOBIMH (H3HISCKUMI "3Hanms: MarucTpaHT ryboKo H3ydaeT MPHPOJLY CIIABOB C OCOOBIMU (PH3HUCCKMMH CBOMCTBAMH, HX K/IACCH(HKALIIO, TEXHONOTHH
riaBel Kypea obuieit pusuku/ | CBOHCTBAMHU; COBP i 0 BHIOOPA CIIIIABOB /TSt JICTBA, (bopmup CBOHCTB M B Marepua.
M3rOTOBIICHHS JIeTaseii KOHCTPYKIHii W 061aCTH HX VMeHHe: POBOMIHTH KOMILICKCHBIii aHAIH3 (PH3HYCCKHX CBOICTB CILIABOB, OLCHHBATH BIHAHHE PA3THYHBIX BHCIIHHX H BHYTPEHHHX
Mocrpexsusutei: Hayaro- | MpHMeHeHUs. (axTopOB, MOAGHPATE MAaTCPHAITE! HA HAYYHOI OCHOBE B COOTBETCTBHH C HHKCHEPHO-HAYIHBIMH 3a1aYaMH.
Cruagei ¢ renbekas paGora | C K CIIIABOB 110 BHIAM (PH3HYCCKHX CBOHCTB, HaBBIKH: 9KCIEPHMEHTATBHOTO H TEOPETHIECKOTO H3yUeHHs (PH3HYCCKHX CBOHCTB CILTABOB, PHMCHEHHS METOJIOB YPABIICHHA CBOHCTBAMH,
Du3nKa TBEPIBIX 0COOBIMH OFS 3 . ] i i
pa BIUKB 5 30/0/30/55/12,5/22,5 3 H/m  [Marnctpanta 061aCTH PHMEHEHHS i TEXHOTOTHH npomsoucmavl;aaosme TOZXOMIBI K AHATH3a HAYYHBIX TAHHBIX, NP HH PpesyIbTaToB KCTBA ) 1
usHaecKuMH 6302 HCCIIEIOBAHMIO H (POPMHPOBAHHIO PU3HUECKHX CBOMCTB crtaBoB. OcobenHocTn | Kommerenimsa: MaricTpaHT MOXKET NPHMEHSATH CILIABBI C 0COOBIMH (DH3HUECKHMH CBOICTBAMH B HAy CKOI 1
cBoiicTBaMH/ (opMHupoBaHHs PHIMUCCKHX CBOICTB CTITABOB H H3MEHEHHE HX MO NIPOCKTHOI /IeATEIHHOCTH, IPHHHMATH CHCTEMHBIC H HHHOBAIMOHHEIC PELICHHS B BHIGOpE Ma d

BO3/ICHCTBHEM P: hakTopos. n
(u3HMUECKNX CBOFICTB CTUTABOB, PAIMOHATBHBII BHIOOP CTIABOB /U
M3rOTOBJIEHHS JIETaslel KOHCTPYKIIMIL.

'BOBATH KOHCTPYKTHBHBIE JIETAIH H BHEJPATH HOBBIE MaTepHATIBL."




Prerequisites:Selected
Chapters of General Physics
Post-requisites: Research
work of a master student,

Purpose: formation of knowledge about alloys with special physical properti
modern directions of rational choice of alloys for the

of structural

"Education: The Master's student has a deep knowledge of the nature of alloys with special physical properties, their classification, production

tion in modern materials science.

parts and their applications.
assification of alloys by types of physical properties, applications
B

for the formation of properties and are:
: a comprehensive analysis of the physical properties of alloys, as
select materials on a scientific basis in accordance with engineering and scientific tasks.

essment of the influence of various external and internal factors, can

Alloys with ASPP and ion technology. Bas to the study and formation of the | Skills: forms the skills of experimental and theoretical study of the physical properties of alloys, the use of methods for managing propertics,
Solid State Physics | Special Physical | BD/EC | "3, 30/0/30/55/12,5/22,5 Nip physical properties of alloys. Features of the formation of physical properties of | analysis of scientific data, interpretation of and research results. 1
Properties alloys and their change under the influence of various factors. Research and Competence: the graduate student is able to use alloys with special physical properties in research and engineering design activities, make
formation of physical properties of alloys, rational choice of alloys for the systematic and innovative decisions in the selection of materials, is professionally able to improve structural parts and introduce new materials."
manufacture of structural parts.
Tpepexsusnrrep: Kammst Makcathi: MeTa1ap MCH KOPBITHANAp/IbiH Tene-TeHIiK KyHiH CHIaTTail ThiH binimi: MeTanap MeH KOpbITIaapIbiH Tene-TeHIiK KyifiH CHITaTTaiiThIH HEri3ri 3aH/IbLIBIKTAP/Ibl, MUKPOKYPBUIBIM MEH (PH3HKAIBIK
(u3MKa KypCHIHBIH TARIAYTBI | 3AHIAPMEH, 3pTYPI MeH KOPBIT KaCHETTep apackiHIarkl GaiilaHBICThI, (ha3salbIK KYHIH, TeMIepaTypaHbIH XaHe KPHCTAIBIK TOP MaTepHa KaCHeTTepiH
Tapaynaphi/ KOJLIAHBUTYBIMEH TaHBICY; FBUIBIMH OFiIay/Ibi JaMBITY. acepin TepeH Gireni.
TocTpekBu3snTTep:Maructpa |Masmynbr: TEOPHSIBIK HIEAAp HETi3iHjle MeTanIap MeH KOphITIanap IbIH Biniri: Metanaap MeH KOPbIT d IK KaCHETTePiH JIBIM TYPFBICBIHAH Taaii alajIbl, TEOPHSITBIK MOIEbIED
HTTBIH FUIBIMH-3€PTTEY (DH3MKAIBIK KACHETTEPiHiH MHKPOKYPBLIBIMFA TOYeIIiIIri Ta1aHa bl JKoHe Herisine KacueTTepi asanbik auar JKoHE (PH3HKAIBIK eCeNTep i FhUIBIMA TAJay SMiCTepiMeH LIelIei.
3amanayu ¢pusuka | Meranap men FKYMBICHI GosmkaHaibl. KpHCTaIbIK TOp akay/iapbiHBIH KYPaMbl, THIFBI3IBIFBI, Jlarapinapbl: Metanaap MeH KopbiTranap ¢! 1 KYpJesi ecentepi menry, MHKp IBIK ak: CaNbICTBIPMAIBI
TAHBIMBIHBIR xopertnanap | KT/TK MKF 30/0/30/55/12,5/22,5 K/n JeMEHTTep/iH NEPHOTHIK Kyiiecineri nosuumsnap, hasanbix Kyi xone Tanay, GH3MKAIBIK KACHETTep I Gackapy NPHHIMITEPIH HEri3fiey, FEUIBIMH IeGHETTEPMEH KYMBIC iCTey KOHE HOTHKEEPII FHLIBIMI 7
FBLILIME 1icTepi usukacht Temnepatypa. MeTaiiap MeH KOphITranap (U3HKaChIHBIH eCENTEPiH WEIyre | TYPFBIIA TY/KBIPHIMIAY IaFAbLIAPhI KATBIITACALIbI.
apHajFaH (pM3MKANbIK Taay oxicTepi. MeTanmap MeH KopbITnanapia Kysiperriziri: MeTanzap MeH KOpbITHanapIsii GH3HKaIbIK KACHETTEPIH KalbINTACTHIPY 3aHABUIBIKTAPBIH KEUICH/Ii TYCIHY, HHKEHEPIIK KoHe
(H3MKATBIK KACHETTEPIIi KATBINTACTHIPY IPHHIMTITEDI. FBUTBIMH MiHIETTEp memnryse ¢ Tanmay KOJLIaHy, MaT KaCHETTEpiH GOIbKay JKOHE OHTAITAHIBIPY, FHLTBIMHA-
3epTTey KoHe HHHOBALMSIBIK KbI3METTe KociOH wienriM KaGbliiay Ky3bIpeTTiIir KalbInTacabl.
it ThI: Ler: IS cocroanns | 3uamms:
aBbI Kypca odmeit husukn/ W crTasos, pas METAILIOB 1 CILaBoB B T1y50KO 3HACT OCHOBHBIC 3AKOHOMEPHOCTH, XAPAKTEPH3YIOLLHE PABHOBCCHOE COCTOAHNE METAILIOB H CILIABOB, B3ANMOCBA3s MY
TeXHIKe; PAsBHTHE HAYTHOTO MBIILTCHIA. MUKPOCTPYKTYPOii H pH3HHECKHMH CBOFCTBAMIH, BAAHNE (a3oBOro COCTOAHNA, TEMTIEPATYDH! H e eKTOB KPHCTATIHYECKOH PEMIETKH Ha
Mocrpexeusutei: Hayurno-  |Conepixanue: Ha 0cHOBE TeOpeTHUECKHX TPE/ICTABICHUIT aHATTH3MPYETCS 1 cBOiiCTBA MaTepHana.
HCCTIeNI0BATETbCKAs PAGOTa | TPOTHOBHPYCTCS 3ABHCHMOCTS (DH3UUECKUX CBOFCTE METAILIOR H CILIABOB OT | VMeHHs:
Hayshute Meroter F— MarHcTpanTa MHKPOCTPYKTYPE. COCTaB, IIOTHOCTS 7edpeKTOB KPHCTATTITCCKO PEIETRN, | VMECT aHaTH3HPOBATS GHSHIECKHE CBOHCTSA METATTOR I CTITABOB C TO'KI SpEHitR MIKPOCTPYKTYPH, MPOTHOMPOBATS CBOICTBA 1a 0CHOBE
 rosmamtn weramos | IJUKB ™S 3000/30/55/12.522.5 Hh TONOMEHNA B IEPHOAMHUCCKOl TABIHIIE TICMEHTOB, (Ja30BOE COCTOAHNE 1 TEOPETHUECKIX MOJIC, HCTIOMb30BATS (a30BbIE IMATPAMMEI H PEIIATH (U3HUCCKHE 307121 METOAAMH HAYTHOTO AHATH3A. B
conpesentoi J— TemmepaTypa. MeTobl (pM3MECKOro aRAM3a ATA PEIICHNS 3/ (HH3NKH Habicn:
P METAILIOB 1 CrLaBoB. [IpUHIMITE (YOPMHPOBaHIS (H3MUECKUX CBOCT B DOPMHPYIOTCH HABBIKH PEMICHNS CAOKHBIX 33713t 110 (HH3NKE METAIIIOB U CIUIABOB, CPABHUTEILHOTO AHATH3a MUKPOCTPYKTYPHEIX (HaKTOpOB,
METAILIAX | CTLIABAX. Pu CBOJiCTBAMS, PaGOTEI ¢ HAYMHOI JIHTEPATYPOIi 1 HAYIHOI (OPMYTHPOBKH Pe3yIBTATOB.
Komnerenums:
pMHpY THOCTS B Teit hopmny (UBMUCCKIX CBOTCTB METALIOB 1 CILABOB,
HCTONB30BAHMN METOJ0B (PM3HUECKOrO AHATH3A TIPH PEIICHHH WH/KSHEPHBIX H HAYSHbIX 37144, TPOTHO3HPOBAHMH H ONTHMH3ALMH CBOICTB
MaTEeDUANIOB. IDUHITHH DeleHnii B HAVY eNBCKOI 1 i MesTeTbHOCTH.
Prerequisites:Selected Purpose: familiarization with the laws describing the equilibrium states of metals | Education: He deeply knows the basic laws characterizing the equilibrium state of metals and alloys, the relationship between microstructure and
Chapters of General Physics |and alloys, the applications of various metals and alloys in technology; the physical properties, the influence of the phase state, temperature and defects of the crystal lattice on the properties of the material.
Post-requisites: Research development of scientific thinking. Ability: Is able to analyze the physical properties of metals and alloys in terms of microstructure, predict properties based on theoretical models,
work of a master student, Contents: On the basis of theoretical concepts, the dependence of the physical use phase diagrams and solve physical problems using scientific analysis methods.
Scientific methods A properties of metals and alloys on the microstructure is analyzed and predicted. ~ [Skills: Skills are developed in solving complex problems in the physics of metals and alloys, comparative analysis of microstructural factors,
of modern physics Physics of Metals PD/EC PMA 30/0/30/55/12,5/22,5 N/p Composition, density of crystal lattice defects, positions in the periodic table of |substantiation of principles of physical properties management, work with scientific literature and scientific formulation of results. 7
knowledge and Alloys elements, phase state and temperature. Methods of physical analysis for solving | Cq Ci is being developed in a hensi d of the patterns of formation of the physical properties of metals
problems of physics of metals and alloys. Principles of formation of physical and alloys, the use of physical analysis methods in solving engineering and scientific problems, forecasting and optimizing the properties of
properties in metals and alloys. materials, and making professional decisions in research and innovation activities.
Ipepexsusnter: 3avanayn |MakcaTbi: KaTThl eHesep Geri dy HKOHE KYKa Binimi: Karer nenenep 6eri ¢ HKOHE KYKa TEOPHSIBIK HEri3/IepiH, GeTki aTOM/BIK KYPBUTBIMHBIH 03repy
(M3MKAHBI Heriri FBUIBIMU HEri3/1epiMen, KATThI JIeHeNep i GeTinieri aToMIbIK KyPhUIBIMHBIH | TypiiepiH, pesiakcauus, Kaiia kypy, (aceTrey p o JIBIK TAGHFATLIH TEpeH Gine.
npuHTEpi/ ©3repyiMeH TaHbICTHIDY. Biniri: KaTThi fcHenep GeTiRzeri aTOMIBIK AOHE HTEKTPORTHIK KypBLIBIM ©3repicTepin Tanail anal, GeTTiK Kyiinepain naiina Gomy
Masmysbi: KatTei enesnep GeTiHiH u3mKa-XHMUSIBIK KACHETTEPiHiH cebenrepin TyciHmipeni, GeTki xoHe KyKa KabbIKIIaTapFa KaThICTBI FRUTBIMH MOCEIeNep/li eIy d/IiCTepiH KoIaHa bl
3amanayn usnka | KaTThl eHe TMocrpekpusnToi: Epekie | Teopackl M epexmenixTepi. KarTei enenep Gerinzeri arom Jlarswinape: BeTTik u3nia KoHe AKyKa INICHKATAp CATaChIH/Iarhl FHLTBIMH CCCTITEP/Ii IICTITY, KypBLTBIMIIK KaiiTa KyPy MeXanH3Macpin
TAHBIMBIHBIR OeTiHiH BIUTK | KDBF 5205 45/0/30/60/15/30 K/H | pusukaibik kacuerrepi Gap  |Kypor esrepyi-p Kaiita Kypy, dacertey. KypbuibiMbik TTIK KOHE HOT CAJIBICTBIPY, FBUTBIMH OIeGHETTep Il Ta/Iay JKOHE KOPBITBIHIBLIAPIBI HEri3Ien 7
FBLIBIMHE JticTepi (usnkace KopblTHanap KaiiTa Kypyra skayan OepeTin MexaHm3mzep, O6etki kyiinepin cebebi 6ombimn YCBIHY JIaFbLTAPhI KATBITITACA]BL.
TabbUTATBIH 3/IEKTPOH/IBIK KYPBLTBIMHBIH 03repyi. berrik gusmka xone xyka  |Kysiperriniri: KarTsr nenesnep Geti MeH xyKa KaGbIKanap/isii GH3nKaibik KaCHETTEPiH Keler i Tyciny, 6eTki KyObuibicTap/ibl 3epTTey yuiin
n 3epTTey KOHE Wy JTCTepi. icTepni konzany, PTTCy MIHZICTTCPiH 03 GETiHIIIC WENTy oHE HAHOMATEPHAIAP MCH GCTKi TEXHOOHATAP CANaChIHIA
KociOn menivep KaGbiay Ky3hpETTiir KalbinTacasl.
T hi: Oc Tem: ¢ Hay usnkn TH M TOHKHX | 3Hami: OBIAacT r1yGOKHMH SHAHMAMH TEOPETHUECKHX OCHOB (M3MKH TOBEPXHOCTH TBEPbIX T H TOHKUX TICHOK, THTIOB H3MEHEHHIT
HPHUHUMITBL COBPEMEHHOH TUIEHOK, aTOMHOI CTPYKTYphI Ha M TBEP/IBIX TeJL. ATOMHO#i CTPYKTYPBI H, pu i IPHPO/IBI ABJICHHIT PETaKCAIMH, PEKOHCTPYKIHH, (haceTHpOBaHHsL.
Qusmicn/ C Teopust u ™ i HX CBOFICTB Venns: MOKET aHaH3HPOBATS H3MEHEHHS ATOMHOI H Y/IEKTPOHHOI CTPYKTYPbI Ha TIOBEPXHOCTH TBEPBIX Tell, OGBACHSTH PHIHHEI
TOBEPXHOCTH TBEp/BIX Text. M3MEHEHHe aTOMHOI CTPYKTYPbI Ha H— THEIX COCTOAHHI, T METOJIBI PEIIeHHS HAYUHBIX POGIEM, CBA3AHHBIX C IOBEPXHOCTHIO H TOHKHMH
Toctpexen3uthb: CrIaBbI ¢ | peaKcaiys, peKOHCTPYKIHS, (aceTnpoanne. MeXaHH3MbI OTBEYAIONIHE 32 TUICHKAMH.
Haysmbie Merons Dusica 0COBBIMH (H3MUCCKIMI CTPYKTYPHYIO NEpeCTPOiiKy, TPaHC(hOPMAILHst HICKTPOHHOI CTPYKTYpBI, Hasbiki: (DOPMHUDYIOTCS HaBIKH PEIICHIA HAYGHBIX 3a/1a4 B O0ACTH (DH3HKH OBEPXHOCTH H TOHKHX TUTCHOK, MOJICTHPOBAHHS MEXaHH3MOB
- niosepxtoctn | BIVKB | FPTT 5205 45/0/30/60/15/30 W |cmoiicTeavm/ fica npi i HbL ii. MeTotbt | CTpYKTYPHBIX T ITAILHBIX W TEOPETHUECKIX PE3Y/THTATOB, AHATH3A HAYHHOI JIHTEPATYBI 7
conpevemmoii F—— HCC/IEZOBANIIA W PellIeHis 3%t B 0GnacTH H3HKM W W TOHKIX omp BHIBOJIOR.
s/ TUICHOK. K : dopmup THOCTH B KOMILICKCHOM TOHHMAHHH (U3HUECKUX CBOVCTB TIOBEPXHOCTEHi TBEPIBIX TEIN H TOHKHX
IUICHOK, HCTIOIB30BAHHH COBPEMEHHBIX METOJIOB /UTsl H3yUeHHs! IOBEPXHOCTHBIX SBJICHHIT, CAMOCTOSTENBHOM PEIlICHHH HayIHO-
HCCIIE/I0BATENLCKHX 327184  IPHHATHH PO(ECCHOATBHBIX PElIeHUii B 05/1aCTH HAHOMATEPHAIOB 1 TIOBEPXHOCTHBIX TEXHONOTHi.
Prerequisites: Basic Purpose: to familiarize with the scientific foundations of the physics of surfaces He has deep ki ge of the of the physics of the surface of solids and thin films, the types of changes in the
Principles of Modern Physics  |and thin films, changes in the atomic structure on the surface of solids. atomic structure of the surface, the physico-chemical nature of the phenomena of relaxation, reconstruction, faceting.
Postrequisition: Alloys with |Contents: Theory and features of physico-chemical properties of the surface of | Ability:It can analyze changes in the atomic and electronic structure on the surface of solids, explain the causes of the formation of surface states,
Special Physical Properties solids. Changing the atomic structure on the surface — relaxation, reconstruction, |and use methods to solve scientific problems related to surfaces and thin film:
Scientific methods . faceting. Mechanisms responsible for structural restructuring, transformation of | Skills: The skills of solving scientific problems in the field of surface and thin film physics, modeling mechanisms of structural transformations,
of modern physics |© hys:ffs S‘Z’f“s;:fm BD/EC| PSS 5205 45/0/30/60/15/30 N the clectronic structure, which is the cause of surface states. Methods of research |comparing experimental and theoretical results, analyzing scientific litcrature and ions are being developed. 7
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3amanayn pusnka

Karrsi

TpepexBusutbr: 3amanayn
(usnkanbiy Heriri
TPHHIHITEP]/

TocrpexBusutbr: Epexie
(usnkansik Kacuerrepi 6ap

Makcarthbi: KaTThl JieHesep GeTiHiH GH3HKa-XHMHAIBIK KACHETTEPiH 3epTTey
aicTepiMeH, COHali-aK eHaipicTe 3epTTey dIicTepiH KONIaHyMeH TaHbICY.
MasmyHbI: MHKPO 7KaHE HAHOKYPBITBIMAAPIIBI IMArHOCTHKANAY MaKCAThIH/A
MaTepHaIIapbIH GeTTepi MEeH XKyKa KaGaTTapbiHBIH KYPhUIBIMBIH, KACHETTEPi
MEH KYPaMBbIH 3ePTTEY/IiH TTIK 971 iHiH ]! JBIK
Heri3aepi MeH aHATMTHKAIBIK MYMKIHIIKTepi. AJIBIHFaH MaTiMeTTepai

Binimi: Katts! aeHenep 6eti MeH jkyKa KabaTTapipl 3epTTeyAiH GHU3HKa-XHMUSIBIK HETi31epiH, MHKPO- KOHE HAHOKYPBUIBIMAAPIBI
JMarHOCTHKanayra ap TTIK o1 iH MYMKIHIIKTepiH jKoHE oNap/ibl OHipiCTe KOIaHy KaFuIaiaphiH TePEH MCHIepesti.
Biniri: Matepuaniap 6eti MeH jKyka KabaTTapbIHbIH KYPhLUTBIMbI, KACHETTEPi MEH KYPaMbIH 3KCTICPHMEHTTIK 9iCTep apKbiJIbI Tajlail anajbl,
IBIHFaH J1IEPEKTEP/i HHTEPNPETAIHAIAIIbI JKOHE YIiNep /i XHMHUSIBIK TAGUFATBIH AHBIKTAM L.

Jlarabinapb: BeTTik skoHe KyKa K 3aMaHayn TTiK

pTTEYrE ap pAi KoltaHy, emiey

HOTHIKENIEPIH OHJICY KOHE CAIbICTHIPMAJIBI TAJLIAY, FBLIBIMH KOPBITBIHIBLIAPIbI HEMi3/IeY, 3ePTTEY HATHIKEIEPiH OHIIpiCTiK MiHACTTepMEH

TAHBIMBIHBIH | eneneppin Getin | BIVTK | KDBZAS5205 45/0/30/60/15/30 K/n - N ) . ” 11
bt anicTepi / | aeprrey omicTepi KOpBITIANAp TYCHAIpY Kot YTiNepHiR XUMUTLIK Taﬁu‘raun‘i aHbIKTaYy. DIMCKTPOHIIBIK ﬁaHJ:laHblf)TlePy JIaFAbLIapbI KAITbIITACAbL. »
TexHHKa OyifbIMIapbiH OHipY/E 3ePTTey dAiCTepiH KoaaaHy. Kysiperriiri: Mukpo- sxoHe THIMJIAP/TbI IHArHOCT [ JBIK 3epTTEY KeWIeHli KOIJIaHY, /lbIHFaH
HOTHOKENEP Heri3iHie MaTepHasIap/IbiH KacHETTepiH Garanay jKoHe OHTalIAH/BIPY, 3NEKTPOH/IBIK TEXHHKA OYHBIMIAPHIH OHTIPY/IE FHUTBIMH-
3epTTey menlimMaepin Kaciou enreiize Kabbliay Ky3bIPETTiliri Kaapmracabl.
Ilpep o1z Oc e |Ilens: c H3HKO-X] 3uanus: nyboko Bazeer dur UMH €if TBEP/IBIX TeNl M TOHKHX CJIOEB, BOSMOKHOCTAMU
IPUHLMITEL COBPEMCHHOI CBOFICTB MOBEPXHOCTH TBEP/IBIX TEJ, A TAK/KE PHMEHEHHS METONIOB 9KCTIEPUMEHTATBHBIX METOZIOB IHATHOCTHKH MHKPO - H HAHOCTPYKTYP M NIPHHITHIIAMH HX IPHMEHEHHA B [IPOU3BOCTBE.
usuxn/ HCCIIE/IOBAHMS B POH3BOJCTBE. VMenns: MatepHaib MOTYT aHaH3HPOBATh CTPYKTYPY, CBOCTBA H COCTAB MIOBEPXHOCTH H TOHKHX C/IOEB C IOMOLIBIO KCIICPHMEHTATBHBIX
Coneprkanne: PH3UKO-XHMHYECKHE OCHOBBI H AHATHTHYECKHE BOMOKHOCTH | METOIIOB, HHTEPIPETHPOBATE TIOITY JIaHHBIE 1 T 10 IPHPOY
Hayuublie MeTObI Mertonst TMoctpexkBu3uThi: Cniabbl ¢ TalbHBIX METOJIOB CTPYKTYpBI, CBOICTB 1 cocTaBa | HaBbiku: MOPMHPYIOTCS HABBIKH TaNbHBIX METOJIOB HBIX
DOJHAHNS HeenenonattA | gy e |\ BT 5205 45/0/30/60/15/30 Hin 01 [ ii 1 TOHKHX CIIOEB MATEPHATIOB C LEbIO IHATHOCTHKH MHKPO- H | TOHKOIICHOUHBIX CTPYKTYD, 06paGoTKH H CPABHHTETHHOTO AHAIH3A PE3Y/THTATOB H3MEPEHHIA, 0GOCHOBAHHS HAYYHBIX BHIBOJOB, COOTHECEHHS 1
coBpeMenHoii TIOBEPXHOCTH cBoiicTBaMu/ HaHOCTPYKTYp. i y JIaHHBIX H Pe3yILTaTOB c 3a/1a9aMH.
[ TN TBEPIBIX TEN i IpupoIBI i METO/0B B K Dopmup THOCTb B KOMILIEKCHOM U3HKO - XI METO/0B B JIMarHOCTHKE
TNIPOM3BOJICTBE H3/IEHI 3]IEKTPOHHOI TEXHHKH. MHKpO-H HaHOCTPYKTYP, OLIEHKE H ONITHMH3ALIHH CBOFICTB MAaTEPHATIOB Ha OCHOBE PesyIIbTaToB, JILHOM TIPHHSTHH
TENbCKHX PElIeHHit B 'BE M3/I€/IMH SIEKTPOHHO# TEXHHKH.
Prerequisites: Basic Purpose: to familiarize with the methods of studying the pk hemical Education:He has a deep ki dge of the physico-chemical fund of studying the surfaces of solids and thin layers, the possibilities of
Principles of Modern Physics | properties of the surface of solids, as well as the application of research methods |experimental diagnostic methods for micro- and nanostructures and the principles of their application in production.
Postrequisition: Alloys with |in production. Ability:Materials can analyze the structure, properties, and composition of the surface and thin layers using experimental methods, interpret the
Special Physical Properties Contents: Physico-ch I bases and analytical of experimental data obtained, and determine the chemical nature of the samples.
Scientific methods Methods for methods for studying the structure, properties and composition of surfaces and | Skills: Skills are being developed in applying modern experimental methods for studying surface and thin-film structures, processing and
of modern physics | Studying Surface | BD/EC | MSSS 5205 45/0/30/60/15/30 Nip thin layers of materials in order to diagnose micro- and nanostructures. analysis of results, sut scientific and correlating research results with production tasks. 11
knowledge of Solids Interpretation of the obtained data and establishment of the chemical nature of the| C: C is being developed in the i of ph hy | research methods in the diagnosis of Micro- and
samples. Application of research methods in the production of electronic nanostructures, assessment and optimization of material properties based on the results obtained, and professional research decisions in the
products. manufacture of electronic products.
Tpepexsusuttep: Foumbivu- | MakcaTsi: KaTTel ziene Tanzan sarnape Men | Biini: KaTTe! fere Herisri yi saraap! Men KaTTEl i KyOBLTBICTAp B CHTATTATTHIH
TEJaroOrHKaNbIK 3epTTeYep [ TCOPHSACHIH, OMap/ibl (PH3MKAMBIK 3ePTTEY OMiCTEpiH 3epTTey. TEOPHSTBIK TACITAEPILi 3epTTEy OMCTEPiH JKOHE ATBIHFAH CPEKTEP/li OHICY/IiH FBUTBIMHU HETi3ACPiH TepPEH MCHreperi.
MEHEIKMEHTI Masmysbi: Katret aene ¢ Heri3ri y \PbI, 3aHAGPBI MCH Bistiri: Katrot z1eHenep/eri (u3nkanbix KyGbuTbCTap bt TEOPHATHIK MOTELIEP ApKBLITHI CHITATTall aajtbt, 3epTTeY OAiCTepiH Taran
Teopanape1. KaTTel feHenepaeri KyGLLIbICTap bt CHITATTAY MCH 3epTTEYCr | KOMIAHATb, SKCIEPHMEHTTIK KOHE TEOPHATBIK HOTHIKEIIEp APACHINAFb! GAILIANBICTH TATAH LI AKOHE ATHIHFAH CPCKTEP/Li FELTBIMH TYPFbIIa
Duzuka Karrel nene Tocrpeksusntrep: Epekiue |TCOPHSANBIK TICIIACP/IN dicTepi KoHe 0n1apIbl YUIMKATBIK 3epTTEYy 9icTepi.  |oHmeii.
KYPCBIHBIH (DU3HKACBIHBIH KIVTK | KDFTT/ 5203 30/0/30/55/12.5/22.5 K/n (u3HKAIIBIK KacHeTTepi 6ap | AJBIHFaH epeKTep/i oney OnicTe‘pi. TlepcrekTHBamBI KpACTAIIGIK JlaFpinapsr: Karrm. JieHe (DU3MKACHI CATaChIH/IAFbl FRITBIMH €CENTep i menty, IKOHE SHT TiK Pl KeIIeH i KOTany, 10
TaNIAyB Tanays s KopITIanap MaTCPHATAPBIR KYPHUTBIMbI, TY3iTy IIaPTTapH! MCH KaCHETTEpi, TCOPHATBIK | 3epTTey HOTINKEICIH Tasay KIHE CATbICTHIPY, IEPCTICKTHBATbI KPHCTATIBIK MaTCPHATAP/IBIR KACHETTEpiH GaFaay, FELTBIMH TY/KbIDBIMAAP
Tapaynaper / ‘Tapaynapbi/ JKOHE TTIK 3epT PJIiH HOTHKeNepi Gaiinanbic. JKacay JaFIbIIaphl KasbInTacabl.
Kysiperriiri: KaTThi fleHe (H3uKACIHBIH 3aH/1aph MEH TEOPHATAPLIH FELTHIMH-3ePTTEY KbI3METiHIE THiMII KOTIaRY, AKAHA KpUCTABIK
MaTepHILIAP/Ibl 3ePTTEY MEH CHIIATTAY/Ia TEOPHATBIK HKoHE SKCTIEPUMEHTTIK TOCULIEP YILIeCTipy, AlTbIHFAH HOTHIKENEp HETi3iH/e FELIBIMU
JKoHe KOIaHGAb! MIHJIETTEp/Ii KOCIOH IeHreiijie Mieltry Ky3bIpeTTiliri KalbinTacap.
TIpepeKBU3NTEL: Lleh: H3yderTte M30PaHHBIX FIaB, 3AKOHOB 1 TEOPHH (GU3HKH TREPOTO Tena, | 3Hanms: [1y6OKo BIafeeT OCHOBHBIMH MOHATHAMH, 3AKOHAMH 1 TEOPHAMH (PH3HKH TBEPIOFO TeNia, TEOPETHIECKIMH TIOXOAMH K ONHCAHHIO
MeHe/UKkMeRT HayuHO- METOJI0B HX (DH3HUCCKHX HCCTEIOBARMI. FBICHH B TBEp/IBIX TENaX, METOAMH (H3MUCCKHX ii obpatoTki X JGHHBIX.
nenarornueckux Conepranue: DyHIIaMEHTATLHbIE TOHATHS, 3AKOHbI W TEOPHH (HIHKH Vvenns: OH MOKET ONHCHIBATH (DH3NTUCCKHE ABICHI B TRCP/IBIX TE/AX C MOMOIIHIO TEOPSTHHUCCKHX MOJCIIEH, BHIGOPOUHO HCTIONH30BaTH
HecnenoBanHii TBEp/IOro Tesa. METojIbl TEOpETHUECKHX B " METOIBI oBaTH MeRTY H TEOPETHUECKHMH PE3y/TbTATAMH H HAYIHO
ABNeHH B TBEp/IBIX TeNaX H METObI MX (H3NUECKHX HiccniefoBanHit, MeToml | 06pabaThisaTh MOTyUEHHEIE JaHHbE.
UsGpannbie Moctpexensuthbi: Criagb ¢ |00paGOTKHM MOJydEHHBIX aHHBIX. B3aHMOCBA3b MEKTY CTPYKTYPOId, Hagbiku: MOpMHPYIOTCS HABBIKH PEIICHHS HAYYHBIX 3a/1a4 B 001aCTH (JU3MKH TBEP/IOTO TeJa, KOMILIEKCHOTO MPHMEHEHHS TEOPETHUYECKHX H
Hsbpanuie rtase| i | TZVKB | IGFTT/ 5303 30/0/30/55/12,5/22.5 Hin  |ocobbmvu pusmacckimmn 0Gpa3OBAHI 1 CBOFCTEAMH MEPCTISKTHBHBIX KD MaTepuaos, a TATHHbIX METO10, aHATH3a pesysTatos i, OLIEHKH CBOVCTB NEPCIIEKTHBHBIX KPHCTATLTHIECKHX 10
Kypea (uznkn/ rmeproro Tena/ cBoiicTBaMu/ TaKKe PE3YTHTATHI TEOPETHUECKUX 1 TATBHBIX it MaTepHasoB, COCTABIEHHA HAYWHBIX BHIBOJIOB.
: DopmHpy THOCTH 3())CKTHBHOTO PHMEHEHHS 3AKOHOR 1 TCOPHii (PH3HKH TREPIIOTO TeNa B HayHHO-
HCCIIE/I0BATENLCKOH JISATENTEHOCTH, KOOP/MHALLH TEOPETHYECKUX H TATHHBIX I n HOBBIX
KPHCTAJLHUECKHX MATEpHAIOR, PIICHHIO HAYUHBIX H IPHKIAIHBIX 3314 Ha IPOECCHOHATHOM YPOBHE Ha OCHOBE TIOMYHCHHBIX
Pe3yIIBTATOB.
Prerequisites: Management |Purpose: to study selected chapters, laws and theory of solid state physics, Education: He has a deep knowledge of the basic concepts, laws and theories of solid state physics, theoretical approaches to describing
of Scientific and Pedagogical | methods of their physical research. phenomena in solids, methods of physical research and the scientific foundations of data processing.
Research Contents: Fundamental concepts, laws and theories of solid state physics. Ability: He can describe physical in solids using models, use research methods, analyze the relationship
Postrequisition: Alloys with |Methods of theoretical approaches in the description and study of phenomena in  [between experimental and results, and scienti process the data obtained.
Selected Chapters | Selected chapters Special Physical Properties solids and methods of their physical research. Methods of processing the Skills: The skills of solving scientific problems in the field of solid state physics, complex application of theoretical and experimental methods,
of the Physics of Solid State | PD/EC | SChSSP 5303 30/0/30/55/12,5/22,5 Nip received data. The relationship between the structure, formation conditions and | analysis and comparison of research results, evaluation of properties of promising crystalline materials, and drawing scientific conclusions are 10
Course Physics properties of promising crystalline materials, as well as the results of theoretical |being developed.
and experimental studies. Competence: Competence is being formed to effectively apply the laws and theories of solid state physics in research activities, coordinate
theoretical and experimental approaches to the study and description of new crystalline materials, and solve scientific and applied problems at a
professional level based on the results obtained.
IpepexBusutel: 3amanayn |MakcaTbl: 2IEKTPOHHKA MEH ONTOIEKTPOHHMKA/IA KOJIAHBLIATBIH sKapThitait | Birimi: DiekTpoHuKa j%oHe ONTOIICKTPOHHKAIA KOIIaHbLIATBIH KapThLIAi OTKI3rilTep MEH AMIIEKTPUKTED GU3MKACBIHBIH 3aMaHayH
(u3MKaHBIH HeTiri OTKI3riuTep MeH AMIICKTPUKTEP/IiH Ka3ipri GU3HKACBIHBIH TCOPHSANAPBI MCH | TCOPHSAIIAPBIH, OMAPIbIH HCKTPO(GH3NKAIBIK JKOHE ONTHKANBIK KACHCTTEPIH 3CPTTEY/IiH Ka3ipri oicTepin Teper MeHrepesi.
TpHHIHATTEDI/ OMICTEPIMEH TAHBICTBIPY. Biniri: JKapreuaii TKi3riun MatepHaniapabIH 21eKTPOGUIMKAIBIK KOHE ONTHKAIBIK CHIIATTAMATIAPBIH Talail ana/ibl, 3aMaHayn GHU3HKAIBIK
JKaprainait MasmyHbl: DiieKT COHBIH 1ILITHJIE OITOICKT 3epTTey AICTEPiH KO/IaHaIbI KAHE ICKTPOH IBI, ONITOICKTPOH/IBIK TEXHOIOTHSIAP/1aFbl MACEICICP/ LICIIYre HaiijalaHa/bl.
Pusuica oTKi3rimrep MocTpexBu3nuThi: Epekure KOJIIQHbI/IATBIH JKAPThLIAN OTKI3rill MaTepuaiapibH Herisri Jarbinapsr: JKapTbinait o TKi3rimTep MCH AMDICKTPUKTEP/IiH KACHETTEPIH 3ePTTCY KoHE OacKapy YIIiH MHKPO- JKOHE HAHODICKTPOHHKA
KYPCBINBIR pusukacemon | KIyTK | ZNOFTT/ 30/0/30/55/12,5/22,5 K/it | Qu3HKATbIK KacueTTepi Gap | >7CKTPOGHIHKALIK KOHE ONTHKAIBIK KACHCTTCPIH 3CPTTEYIN 3amanayn TCXHOMOMMANAPHIH KOJTAIY, 3CPTTCY HOTHIKEICPIH OHICY KOHE HHTCPIPETALIANAY, FHUTIMI JICONCTTCPMEH KYMBIC iCTeY KOHE KaciOH 10
TARLAYILL TaHJIayIIbl 3303 KOpBITIanap (pusukansik axicrepi. Kasipri 3aManfbl 21€KTPOH/IbI XKIHE OIITOMNICKTPOHBIK | KOPBITBIH/BLIAP JKaCay JAFAbLIaphl Ka/IbIITACA/IbL.
TapayJapbt / Tapaysapi TEXHOJIOTUSIAP/bI OHAIPY MACEIICIICPIH LIEILy YILiH KapThUIail OTKi3riuTep Kysiperristiri: DeKTpoH bl XKIHE ONTOIICKTPOH/IBIK KYPBUIFBLIAP/IbI 33IPIiCy MEH JKETLLIpy/Ie KapThilaii oTKi3riTep GH3NKaChIHbIH

(pusuKacelH JaMbITy nepenexTuanapst. JKapTeiiaii oTKi3ril MaTepuaniapibH,
KacHeTTepiu O: p: ‘bl MHKPO JKOHE
TEXHONOTUANAPBIHBIH MYMKIHIIKTEPI.

TPOHHKA

‘TEOPHSLIBIK JKOHE IKCIICPUMEHTTIK 9/IiCTEPiH KEIeH i KOJLIaHy, MaTepHall KACHETTEPIH OHTAMIAH/IbIPY KOHE HHHOBALHMSIBIK TCXHOIOTHSIBIK
menriMaep Kabbiiiay Ky3bIPETTIr Kanbimraca/sl.




11 tei: Oc

Lens: c n it pusHKH

Qusmi/

p M JI3JIEKTPHKOB HCHIONb3YEMBIX B 3/IEKTPOHUKE U B
ONTOIIEKTPOHHKE.

3nanus: ['myboko Brageer busnkn M IM3JIEKTPHKOB, IPHMEHAEMBIMH B JIEKTPOHUKE H
OMNTOIEKTPOHHKE, COBP HX 37CKTPO(H3MUECKHX H ONTHYCCKHX CBOMCTB.
VMeHns: MOKET aHaTH3HPOBATE SEKTPOGH3HICCKHE H ONTHICCKHE XapaKTEPHCTHKH MOMYNPOBOIHHKOBBIX MATECPHATIOB, IPHMCHATH

Conepkanne: CoBpeMeHHbIE QH3HIECKHE METOIIBI

(u3HuecKHe METO/IbI MCCIIE/IOBAHNS H HCTIONB30BATh /LISl PEMIEHHS 337184 B 3IEKTPOHHBIX, ONTOIEKTPOHHBIX TEXHONTOTHSIX.

Hs6panbie TocrpexBu3uthbi: Cruiabl ¢ |37EKTPOQH3MYCCKHX H ONTHYECKHX CBOHCTB Hagbiku: @OPMUPYIOTCS HABBIKH TEXHONIOTHiT MUKPO - H POHMKH JUIS n CBOICTBAMH
M30pannbie ruasel [ r1aBbl GU3MKH TUKB | IGFP/5303 30/0/30/55/12,5/22,5 W |0co0bMu usHICCKHMH MCTIOIB3YEMbIX B SJIEKTPOHHKE, B TOM YHCIIE U B OII M JI3/ICKTPHKOB, 00PabOTKH H HH' Pe3ynbTaToB i1, paboTHI ¢ HayuHOIT MTEPATYPOIl H 10
Kypca Qu3nkn/ | MONYIPOBOIHUKO cBoiicTBamu/ TlepcrieKTHBBI pa3sBUTHS (QU3MKH TOTYPOBOIHHKOB /LISl PELICHHS 3a1a4 COCTaBJICHHS NIPO(ECCHOHATBHBIX BBIBOJIOB.
B NPOU3BOJICTBA COBPEMEHHOIT HEKTPOHHOI 1 ONTO/IEKTPOHHOI TEXHUKH. Kowmnetenums: B paspaGoTke H COBEPUICHCTBOBAHUH 3JIEKTPOHHBIX H ONTOIEKTPOHHBIX YCTPOHCTB (HOPMHPYIOTCS KOMIETEHIMI
BO3MOKHOCTH TEXHONOTHii MHKDO- H TPOHHKH B 0 TEOPETHUECKUX H SKCTIEPHMEHTAILHBIX METONOB (DH3HKH MOJTYNPOBOHHKOB, ONTHMH3AIHH CBOHCTB MaTepHAIoB
CBOHCTBAMH MOMTYNPOBOIHAKOBBIX MATEPHATIOB. M TIPHHATHA HHHOBALMOHHBIX TEXHOJIOTHYECKHX PEIISHH.
Prerequisites: Basic Purpose: introduction to the theories and methods of modern physics of Education: He has a deep knowledge of modern theories of semiconductor and dielectric physics used in electronics and optoelectronics, as well
Principles of Modern Physics ~ |semiconductors and dielectrics used in electronics and optoelectronics. as modern methods for studying their electrophysical and optical properties.
Postrequisition: Alloys with  |Contents: Modern physical methods for studying the basic electrophysical and | Ability: It can analyze the electrophysical and optical characteristics of semiconductor materials, apply modern physical research methods and use
Special Physical Properties optical properties of semiconductor materials used in electronics, including them to solve problems in el ic and 3! i hnol
Selected Chapters | Selected Chapters optoelectronics. Prospects for the development of semiconductor physics for Skills: Skills are being developed in applying micro- and nanoelectronics technologies to research and control the properties of semiconductors
of the Physics | of Semiconductor [PD/ EC| SCSP/ 5303 30/0/30/55/12,5/22,5 Nip solving the problems of production of modern el ic and 1 i and dielectrics, processing and interpreting research results, working with scientific literature and drawing professional conclusions. 10
Course Physics i The t of micro- and 1 i hnologies in Co In the develop: and imp of el ic and 1 devices, are formed for the integrated
controlling the properties of semiconductor materials. application of theoretical and experimental methods of semiconductor physics, optimization of material properties and adoption of innovative
technological solutions.
IpepexBu3ntbr: Mexanika, | MaKcaThl: ammsl Gusmka Kyp FBUIBIMH Heri JKoHe ¢ Bimimi: JKanmsi (u3MKaHBIH FRUTBIMH HEri3epin, GU3HKaIbIK KyObLIBICTp MEH i cunaTTaiThIH JIBIK JKOHE
Monekynanbik Gpu3smka sxkoHe | KyOBLIBICTap MEH MPOIECTEP/ 3epTTey dIiCTepiMEH TaHbICY. i Kar] JIbI. IK MOJIEIThICP/IiH KO/IIAHbITy IIEKTEPiH KoHE MaTeMaTHKAIBIK CHIIATTAY TaCLIEpiH TepeH Gineni.
M : D) oyl JIBIK KoHE Biniri: ®usHKaIbIK KyOBLIBICTAP MEH NIPOLECTEPII 3ePTTEY YIIliH TEOPHAILIK XKIHE MATEMATHKANBIK MOJIEMbEP]I KOJIIAHA ATalTbl, FHLTHIMH
Dusnka et dusika OnexrpomarneTnsm, Ontrnka, |PH3HKAIBIK MOJETBIED, LICKTEYIep atte ONAPIIBIH KOMAAHbLTY meKTepi. JKHE HIKEHEPIiK-H3HKAIBIK ecenTep i Tajan, O7IAPIbI WeyiK Tginxui ticTepin TaHIAiIb. )
—— I — ATtomzbIk pusnka, Saponsik MaTeMaTuk@uk CHIATTay AIiCTepi XKoHe PH3HKAIBIK wﬁbmmcrap MeH ) Jlarputapbi: PH3MKAIBIK MOJIE/BIEPMEH KYMBIC icTey, IeKTeyIepi eckepe OTHIpHIT KyOBUIBICTAp BT TANAY, MATEMATHKATEIK JAicTepai
T’ﬂ — Tarvtays BIVTK |ZhFKTT/ 5206 30/0/15/50/10/15 K/i | dpusuka (Gaxanasp) TpouecTepi 3ep{r‘rey amictepi. AnaM3aTThiH KahaHIBIK MaceTenepin memygen KOJLIaHY, SHEPTETHKAIBIK JKIHE IKOOTHSIBIK MICETIENEPTe KATHICThI €CENTEP/I LISy, AllbIHFaH HITHKEIEPi FhUILIMU TYPFBIJIA HEri3ey 6
Tapaynape / Tapaynaps/ Tloctpexsusutbr: Kartot (bu3MKAHBIH poTi: OHEPIETHKATBIK, SKONOTUSITEIK. FhLIbIMH JKOHE HHKEHEPIIIK- AQEbLIphl KA/BLITACAB. o ) o
nene ¢ €CENTEP]li ecenTey MBICAIIapHI. Kysiperriniri: ®usHkaHbIH ipreji 3aHIapsl MEH 3epTTEy JICTEPIH KEMEH i KOIaHy apKBUIBI FBLTBIMH OHE HHKEHEPIIK MiHIETTep I ey,
Tapaynaphi/ skahaHIBIK SHEPrETHKABIK XKAHE SKOTOMHAIBIK MACE/IEP/i TAJIAYFa KaTbICY, FBL PTTEY KY! Kaci6u memriv
KaObLIIay KY3BIPETTIIN KAIBIITACAIbL.
IpepexkBu3nTHI: Tens: C Hay Kypca obuieit GH3HKH i 3nanus: ['y6oKko 3HaeT HaydHbIE OCHOBBI (PH3HKH B LIEIOM, MHPOBO33PEHYECKHE H METOJI0IOr HYEeCKHE PHHINIIBI, XapaKTePH3YIOIHe
KMexannka, MoieKy/IApHas | METOJaMH HCCIIE/IOBaHHs (PU3HIECKHX SBIEHHI H IPOLIECCOB. (pu3HYECKHE ABICHHS H IPOLECCH, PS/CITE! IPHMEHEHNs (GH3HUECKHX MOJICIIEH H CIOCOOH MATEMATHUECKOTO ONHCAHMS.
usnka m C )\ e u HYECKHE dusukn. | Vmenus: MOXKeT HCTIOJB30BaTh TEOPETHUECKHE H MATEMATHUECKHE MOJIEIH JUIA H3ydeHHs (PM3HIECKHX SBJCHHI H POLECCOB, aHATH3HPOBATH
DnieKTpoMarneTHsm, OnTika, |PU3MUECKHE MOJIEIH, OrPAHHYEHHs H IPAHUIBI HX TPUMEHUMOCTH. MeTozbl | Hayumbie 1 MkeHepHO-H3HUECKHE 3a/1a9H H 1I0AGHPATh d(GEKTHBHBIE METOMIBI HX PEIICHHS.
HsGparmse aromuas GH3MKa, ATEPHAT MAaTeMATHYECKOrO ONHCAHMS H METOBI HCCIISAOBAHS (PH3HYCCKHX ABNCHHI i | HaBbiku: DOPMHPYIOTCA HABBIKH PAGOTEI ¢ (DH3MUECKHMH MOMICIAMH, AHAIH3A SBICHHUI C YIETOM OrPAHHYCHHH, IPHMEHEHHA
H30pannbie raaBbl FaB Kypea BIVKB IGKOF/ 30/0/15/50/10/15 Hin (u3nka(bakanasp) nporeccos. Posib pU3MKH B pelieHiH II06aIbHBIX IPOGIIEM YeloBeYecTBa: MaTeMaTHYECKUX METO/IOB, PELICHHUS 3a/1a4, CBA3AHHBIX ¢ SHEPIETHYECKUMHU M HKOJIOT Hay4qHOTO 6
Kypca dusukn/ obweit s/ 5206 TocTpeKBU3NTBI: IHEPreTHYECKOH, IKOIOrHdecKoi. [IpUMephl pacyeToB HAYUHBIX H HHKEHEPHO- | TIOJyYEHHBIX PE3YIIbTAaTOB.
M3opannbie raaBbl Gu3nKn |(HU3MUECKHX 3a/1a4. K Baaronapst (yHIAMEHTAIBLHBIX 3AKOHOB (PH3HKH H METOZOB HCCIIE10BaHMs (opMupyeTcs
TBeporo Tema/ KOMIIETEHTHOCTD B PEIICHHH HAYIHBIX H HH/KEHEPHBIX 3124, YIaCTHH B aHATH3E IIIOGAILHBIX YHEPreTHIECKHX 1 IKOJIOTHUECKHX IPoGJieM,
TIPHHATHH pelieHnii B UTHHAPHBIX HAY CKHX paboTax.
Prerequisites: Mechanics, Purpose: familiarization with the scientific foundations of the course of general ~ [Education:
Molecular Physics and physics and methods of research of physical phenomena and processes. Deeply knows the scientific foundations of physics in general, the philosophical and methodological principles characterizing physical
thermodynamics, Contents: Philosophical and methodological problems of physics. Physical and the limits of of physical models and methods of mathematical description.
electromagnetism, optics, models, limitations and limits of their icability. Methods of Ability:
atomic physics, nuclear description and methods of research of physical phenomena and processes. The  |He can use theoretical and mathematical models to study physical phenomena and processes, analyze scientific and Engineering-physical
Selected Chapters |Selected Chapters BD/ physics(Bachelor's degree) role of physics in solving global problems of mankind: energy, environmental. | problems and select effective methods for their solution.
of the Physics of General sc | SChGP 5206 30/0/15/50/10/15 N/p | Postrequisition: Selected  |Examples of calculations of scientific and engineering-physical problems. Skills: 6
Course Physics chapters of Solid State Physics Skills of working with physical models, analyzing phenomena taking into account limitations, applying mathematical methods, solving problems
related to energy and environmental problems, and scientific substantiation of the results are being developed.
Competence:
Through the i ication of laws of physics and research methods, competence is formed in solving scientific and
engineering problems, participating in the analysis of global energy and environmental problems, and making professional decisions in
interdisciplinary research.
TpepexBu3uTBI: ATOMIBIK | MaKcaThl: aTOM HKIHE SAPOIBIK 1K 3epTTeylIepin Herisri Binimi: AToM KoHE AAPOIIBIK IH Heri3ri 3 KYOBUIBICTAPBIH, KOII MJICKTPOH Il ATOM/IaP MEH MOJICKY/IAIap IbiH
usnka, (Gakanasp) Hrepy, oap/bl Kacibu Kbi3MeTTe KOJIIaHy dicTepiH urepy. epeKuIeiKTepiH, CoylIeNieHy MEH 3aTThIH 03apa SPEKETTECY 3aHIbLILIKTAPBIH KIHE HEri3ri seprrey ajtictepin Tepen Ginesi.
Masmynbl: MHKpOQJIEeMHIH Herisri 3aHapbl MeH KyObUIBICTApBI, KOII Biniri: ATOMIBIK 3k9He SAPOILIK (PH3HKAIBIK 3ePTTEY dICTepiH KaciOn KpI3MeTTe KOJIIaHa allajibl, COyJICJIeHy IIPOLECTePiH Taiaiiibl,
ATOMJIBIK KOHE MocTpexBu3uThI: KatTh! 2JIEKTPOH/IbI ATOM/IAP MEH MOJIEK! ikTepi, MeH ATOMJIBIK JKOHE SAPOIBIK (u3uKa GoifbIHIIA ecenTep i meme/i JKoHe AAPOIbIK KaiiTa Kypy HOTHKe/ICPiH Garasiaii/ibl.
Duznka AIPOIBIK JieHe (PU3HKACHIHBIH TaHIayIIbl [3ATTbIH 03apa dPEKeTTECyi, ATOMIIBIK JKIHE SAPOIBIK PH3HKAIBIK Jlarabiiapbl: ATOMJIBIK XKOHE SAPOJIBIK IPOLECTEP/i MOJIEIbIEY, IKCIICPUMEHTTIK JKOHE TEOPUAIIBIK JACPEKTEPIi Tall1ay, HHKEHEPIK
KYPCBIHBIH (usuKaHbIH BIVTK AYaFTT/ 45/0/30/60/15/30 K Tapaynapsl/ 3cp'r|cyu<?puiu Her i]:li su§crcpi. ATOM KIHE APOIBIK leZHKfi cajachIHaFbl ecerreylep Kypriszy, pu3MKalbIK Wamanapsl 6aralay JKoHe alblHFaH HOTHXKeNeP/li FhUIBIMH TYPFbIJIa HHTEPIPETaLsIay JaFAblIapbl 6
TaHAAYTIBI KYPChIHBIH, 5206 ecenrrepyi ey atictepi. Saponbik Kaiita Kypy HoTHKeNepin Daranay KoHe KaJlbINTacaibl.
Tapay.napsi / TaH/1ayJIbl MHIKEHEPJIK ecenTeynep. Kysiperriniri: AToM %oHe sponbiK (H3KKa 91iCTepiH FhUIBIMU-3ePTTEY XKOHE HHKEHEPIIiK MiHICTTep i lIely/ie KeeH i KOIaHy, sSIpOoIIbIK
Tapayiapsl/ TeXHOJIOHSIAP CAJlaChIHIAFbI HOTIIKENICP/Ii Tal1ay jkoHe Oaraay, KociOu Kbi3MeTTe Kayilcis opi Herisjenren wemimep Kabbuiiay
KY3BIPETTLNN KAlbINTacaIbl.
TIpepeKBH3NTHI: aTOMHAS Llestb: OBJIAJICHHE OCHOBHBIMH METOJIAMH ATOMHBIX H SICPHBIX (PU3MUECKHX 3uanus: [71y6oKko 3HaeT OCHOBHBIC 3aKOHBI ATOMHOM H CPHOIT (PH3UKH, ABICHUS MHKPOMHUPA, 0COOEHHOCTH MHOT0JICKTPOHHBIX aTOMOB H
usuka( i, YCBOCHUE CC MCTOJIOB /ISl MCTIOJb30BAHMS HX B MOIICKYIT, 3aKOHBI B3aHMOJICHCTBHS H3IydCHHS H MATCPHH, & TAK/KC OCHOBHBIC METO/IbI HCCIICIOBAHIS.
NPO(ECCHOHANBHOI ACATCIBHOCTH. Vmenus: MOKET NPHMCHATB METO/IbI ATOMHBIX U SICPHBIX (PH3HUCCKHX i b i eATEILHOCTH, AaHATM3HPOBATH
UsGpannbie TlocTpeKBH3HTBI: Copneprxanne: OCHOBHBIC 3aKOHBI H SIBIICHHS H CChI H3TYUCHHUS, PELIATh 3a/[a4H [0 ATOMHOM 1 AICPHOH (U3MKE M OLICHHBATH PE3YJILTATHI SICPHBIX TPEOOPA3OBAHMIL.
M30pannbie rIaBbl | [JaBbl Kypea BIVKB IGKAYaF/ 45/0/30/60/15/30 Hia Ms36pannble riasbl Gu3nkn MHOTO03/ICKTPOHHBIX ATOMOB H MOJICKYJI, B3AHMO/ICHCTBHE H3ITYICHHS H Habiku: GOPMHPYIOTCS HABBIKH ATOMHBIX U SJ1CPHBIX , aHanu3a TQJILHBIX H TCOPETHYCCKHX JIAHHBIX, 6
Kypea duzmicn/ ATOMHOIT 1 5206 TBEpOro Tena/ BEILICCTBA, OCHOBHBIC MCTO/IbI ATOMHBIX H S/1CPHBIX (PH3UUECKUX MPOBE/ICHUS HHKCHEPHBIX PACYCTOB, OLCHKH (PH3HUYCCKUX BE/HYMH H HAYYHOH HHTEPIPETALMHU NONYYCHHBIX PE3Y/ILTATOB.

sepHOi dusmkn/

ucenenoBanuiit. MeTos! perenns 3a1a4 13 001acTH aTOMHO# U sICPHOI
(puzukn. OLECHOYHBIC M HHKCHEPHBIC PACYCTBI PE3YJIbTATOB SACPHBIX
MPEBPAILICHHIT.

K D,
PMUPYIOTCS o

METOJIOB aTOMHO M 1/ICPHOIT (JM3HUKH B PEUICHHH HAYYHO-
MCCIICIOBATE/IBCKUX H HHIKCHEPHBIX 3a/1a4, AHAITM3a M OLICHKH PE3Y/IbTATOB B 00NACTH A/CPHBIX TCXHOJIOTHil, PHHATHS OE30MACHBIX K
it petueHuii B i ICATENLHOCTH.




Prerequisites: atomic
physics (Bachelor's degree)
Postrequisition: Sclected

Purpose: mastering the basic methods of atomic and nuclear physics research,
mastering its methods for their use in professional activities.
Contents: Basic laws and phenomena of the microcosm, features of

the features of atoms

Education: He deeply knows the basic laws of atomic and nuclear physics, the pt of the
and molecules, the laws of interaction of radiation and matter, as well as basic research methods.
Ability: Can apply methods of atomic and nuclear physics research in professional activities, analyze radiation processes, solve problems in

Selected Chapters Selected C.haplers ) § chapters of Solid State Physi Itiel a‘loms and molecul . of radiation and maller, basic alomic and nu‘clear physic§ and eva‘luale the results of nuclear u'ans.formalion.s, ) o
of the Physics of Atomic an.d BD/ SChANPC 45/0/30/60/15/30 Nip ‘melhods of atomic ‘and nuclear phys|c§l research. Melhods for. solv»mg problems [ Skills: The sklll§ of mode‘h‘ng atomic »and»nuclear» processes, analyzing expen@ema] and th I data, cond! engineering calcul.
Course Nuclear Physics EC 5206 in the field of atomic and nuclear physics. Evaluation and engineering physical and Ily interpreting the results are being developed.

Course calculations of the results of nuclear transformations. Competence: Competencies are being formed for the integrated application of atomic and nuclear physics methods in solving research and
engineering problems, analyzing and evaluating results in the field of nuclear technology, and making safe and informed decisions in professional
activities.

TIpepexsusntbi: Karte! Makcarsl: KOFapbl TEXHOIOrHsUIAP (PH3UKACHI MEH COYIC/ICHY/IIH KBAHTTBIK Binimi: JKoraps! TexHonMOrHs1ap (GU3HKACKIHBIH HETI3rT YFBIMIAPbIH, XKaPThUIal OTKI3ril MHKPOIICKTPOHUKAHBIH JKYMbIC IPHHLUITEPIH,
nene ¢ TawIaIFaH CH TaHBICY. Y. YAiH KBAHTTBIK JKAaPBIKTBIH 3ATIICH 03apa 9PEKCTTECY 3aH/IBIIBIKTAPbIH, asepaepin, DMP men DITP-x1in pusukanbik
Tapaynaps/ Masmynr: JKapThinaii OTKI3rii MHKPODICKTPOHHKAHBI HETi3r Herisnepin Teper bineni.
Korapst eMeHTTepiHiH KyMbiC MpuHLITTepi. KapThinait oTkisrin uunTepsi onipy | Bixiri: KBaHTTBIK coynienieny MpoIecTepiH Tannaii aab!, KapThinail oTKI3HII KypUTFELTAP TSI AKYMBICHIH TYCIHAIpeH, Taseptik xoHe
3amanaym worapi|  TexHONOTHA TlocTpeKBU3HTHI: MEH KYPaCThIPY/IbIH, MHKPOAJICKTPOHHKAHBI KOJIAHY/IBIH 3aMaHayn KBaHTTBIK KYIICHTKIII XKy#enepain napamerpiepin Garanaiinet, IMP sxone DIIP onticTepin NpakTHKANBIK eceNnTEp/e KOAAHATBL.
Texnonornsabik | Qusukacembm | KIUTK | ZWTFTT 6304 45/0/30/60/15/30 K/u |Marucrpaik Texnomorusaper. Coynenenyain KBaHTTBIK TEOPHSACH JKIHE KapPBIKTHIH 3atne | Jlarabinapst: JKapTeuaii oTKi3riu jkoHe KBAHTTBIK KYPBUIFBLIAPABIH s TTiK JKOHE JepeKTepi
pusmica/ TaRzayITBl JIMCCepPTAUHMSIHBI peciMaey | OPEKETTeCyi, KBAHTTBIK KYUICHTKIIITEP XKOHE KAPBIK T€HEPATOPIAPBL. MHTEpIp , Masepaik Kyiienepai Konmany ca Tanaay, 9/IeBNETTEPMEH XKYMBIC iCTEy XKOHE HOTHKEIEPAi
Tapaynapbi/ JKoHe KOpFay Jlasepaepai npakTukansik Kongany. IMP skone DIIP pusnkansik Heriznepi JIOEN TYPAE TYKBIPHIMIAY JAFABIIAPbI KaJBIITACABL.
KOHE OJIap/bl iC JKY3iHAE KOIJaHy MBICATApBL. Kysiperriniri: JKorapsl TeXHONOrUANIAp MCH KBAHTTBIK COYJIEIICHY TEOPHACHIH FhLILIMU-3CPTTCY JKOHE HHKCHEPIIK MiHICTTepAi Wenryne
KELIeH I KOIIaHy, MHKPODJICKTPOHIKA MCH KBAHTTBIK ONTHKA CalaaphblHAaFkl 3aMaHay! TeXHOIOTHsIAp bl GaFanay, HHHOBALULSIIBIK
skobanapaa Kacibu meurimep Kabbiaaay Ky3sIpeTTiliri Kasbinracapl.
Ipepexeusntoi: Llesb: 03HAKOM/ICHHE C H30PAHHBIMH IIIaBaMH (JH3HKH BHICOKHX TEXHOMOHI 1 | 3HaHMsL:
M3Gpannbie raBbl QM3MKH | KBAHTOBO TEOPHH H3TydCHHA. Tty60Ko 3HaeT OCHOBHEIE IOHATHA (H3HKH BHICOKHX TEXHOTOTHIA, paGoTsi ToT it TPOHHKH, KBAHTOBYIO
TBEpIOTo Tena/ Coneprkanue: [IpHHIHIBL pPaGOThI OCHOBHBIX 3IEMEHTOB IOTYIPOBOAHHKOBOH | TEOPHIO H3/IydeHHs, 3aKOHBI B3aHMOEICTBHS CBETA C BEIECTBOM, (PH3HYECKHE OCHOBBI J1asepoB, DMP u IIP.
M TpoHHKH. C TEXHOIOTHH 'Ba H COOPKH Ymenus:
Pusnka WsGpauvie MocrpexBu3nTHI: POHHKH. Criocoben aHATH3HPOBAT TIPOLECCH KBAHTOBOO H3/TYYEeHHS, O0BACHATE PaGOTY TOMYNPOBOIHHKOBBIX PHGOPOB, OLEHHBATH MTAPAMETPEI
COBPEMENHLIX rasbl usHKi IJVKB | IGFVT 6304 45/0/30/60/15/30 H/m  |Odopmiaenne n 3amura KBanTtoBast Teopus H3IydeHHs H B3aHMOJCHCTBHSA CBETA C BELIECTBOM, JIa3ePHBIX H KBAHTOBBIX YCHINTEIBHBIX CHCTEM, IPUMEHATH MeTobl DMP 1 OIIP B npakTHYECKHX 3aadax.
BBICOKHX BLICOKHX MATHCTEPCKOii AMCCEPTAIMM | KBAHTOBBIC YCHIHTENH H IeHEPATOPEI cBeTa. [IpakTHIecKoe PHMEHEHHE Haspri:
Texnosoruii/ TexHonoruf/ nasepos. Gusnueckue ocHosbl SMP 1 OTIP, n X Ha DopMHp, HABBIKH pabotsl ¥ KBaHTOBBIX YCTPOJHCTB, HH TaNbHBIX H
NPaKTHKE. TEOPETHYECKHX JaHHBIX, AHAIN3A 061IACTeil PHMEHEHHS JIA3ePHBIX CHCTEM, PaGOThl ¢ HAyYHO-TEXHHYECKOH JIHTEPATYPOii i
apryMeHT it hopm, Pe3yIbTaToB.
Komnerenus:
Prerequisites: Sclected Purpose: familiarization with selected chapters of high-tech physics and quantum | Education: Deeply knows the Basic concepts of high-tech physics, the principles of semiconductor microelectronics, the quantum theory of
chapters of Solid State Physics |theory of radiation. radiation, the laws of interaction of light with matter, the physical foundations of lasers, EMR and EPR.
Postrequisition: Registration |Contents: Principles of operation of the main elements of semiconductor Ability: Is able to analyze the processes of quantum radiation, explain the operation of semiconductor devices, evaluate the parameters of laser
Selected Chapters and defense of a master's thesis | mi ics. Modern technologies for the p and assembly of and quantum amplification systems, and apply EMR and EPR methods in practical tasks.
Physics of Modern of High iconductor chips, the use of Quantum theory of radiation | Skills: The skills of modeling the operation of semiconductor and quantum devices, interpreting experimental and theoretical data, analyzing the
'High_.mh Technology PD/ EC| SCHTP 6304 45/0/30/60/15/30 N/p and interaction of light with matter, quantum amplifiers and -1|ght generators. applications of laser systems, working with scientific and technical literature and the reasoned formulation of results are being developed.
Physics Practical application of lasers. The physical foundations of EMR and EPR, and | Competence: Competencies arc being formed for the d appli of high technologies and the theory of quantum radation in solving
examples of their application in practice. research and engineering problems, modern technologies in the field of 1 and quantum optics, and making professional
decisions in innovative projects.
TpepekBusnTol: Karrsl | Makcarst: xKaHapThUIaTIH SHEPTHA KO3/ACPIMEH KON SHEPTHAHBI aly KoHe | Bitivi: JKaHApTHLIATIH AKOHE IOCTYPATi EMEC SHETHA Ko3ACPiHiK TYPAICpiH, SHEPIHAHBI ATy MCH HIIEKTD SHEPIHACHIHA Ty PICHAIYLIH
Jene du TypIIeHipy OAliCTepiMEH TaHbICY, HTEKTPOMATHHTTIK SHEPrUAHBI UBHKIIBIK HETi3epiH, SIeKTPOMATHHTTIK SHEPTHAHB TyPIICHPETiH 3aMaHayH KyPbUIFBLIAD/bIH AKYMBIC TPHHITHIITED] MCH 1amy
TapayJiapbl/ TYPJIEHIPETiH 3aMaHayH Ky PBUFBLIAPIBIH HETi31epi MeH 1amy GarbITTaphIH TEpeH Oinesi.
TeHJIeHIIATAPE TypaThl GiTiM ary. Biniri: Baramamsi sHepris Ko3fepinin THIMTITINH Tanat amajTbl, SHEPIUAHE! TYPACHTIPY OliCTEPiH CATBICTEIPATH, KARAPTEITATHIH KO3AEpre
TlocTpeKBH3HTI: Masmysbi: Banamansi SHeprist Ko3iepi, I0CTYpITi eMec KoHe KaHAPTEUIATHH | Heri3/elTeH KOWTBIPFITAp IR HEri3ri mapaMeTpiepin ecenTeiit Kone MeH TTiK flepeKTep/ti KonaHa
3avanaym Korapsr Drektp Maruncrpiik EH?prml KO3/IEPiHiH YHEPTHACHIH an)f JKOHE JIEKTP IHEPTHACHIHA AHHANBIPY | anajsl. . ) ) )
Texnonornsabk | ouepruschinbin | KIVTK | EEBK/ 6304 45/0/30/60/15/30 K/n |Amccepraumsinbl pecimaey ontictepi. banamasr sHeprus keszepin ;(anfn,n’y nepcnelfruﬂa.napbl‘ Ganamansl | Jlarapiiapsl: KaHapThUTATBIH SHEPTHs Ko3/1epi GOHbIHINA HHKEHEPITIK XKOHE FHUTBIMH eCenTepli IIenry, SHeprHs wpneﬂmpy
s/ Ganama kosepi/ JKOHE KOpFay KO3/1epJli TCOHSTBIK HHE IKCTICPMMEHTTIK 3EPTTEY HAICTEpi. Banamast p MBI , €CENTeY HOT MHTEPIPETALNSIAY, FBUTBIMH-TEXHHKAITBIK 0/IeOHeTTep i Tanay xoHe
KO3JIeP/liH YHEPrHACHIH HJIEKTP IHEPTHSACHIHA TYPICHIIPETIH KOHABIPFHUIAP/IBIH | albIHFAH HOTHIKE/IEP i HEri3/1er YChIHY IaF/IbIaphl KallbiTacaibl.
napaMeTpIIepiH ecenTey MBICATapHI. Kysiperriniri: KanapTeunatein snepreika usHKaTBIK NP it Kewienti TyCity, SHEpTHAHBI aty MeH TypAeHipytin
THiMAI TexHOTOrHATapHIH GaFanay, prTey Kome wemimep KaGhuay, SHEPreTHKATbIK
TYPAKTBITBIK MEH SKONOTHSIIBIK Kayinci3aikke GarbITTanFaH KociOn KbI3METTi JKy3ere achIpy Ky3bIPETTiMiri KalbInraca/bl.
TpepeKkBH3NTHI: e c JHEpruu U MeToamu | 3Hanus: ['1y6oKo 3HaeT BHIbI M H MCTOYHHKOB YHEPIHH, PU3HYECKHE OCHOBbI MOJIYHCHHS U
M3GpauHbie riaBsl GU3MKKH M 1pe & DHEPIHu, 3HAHMIA 10 OCHOBAM M |1PeoOPa30BaHis YHEPTHH B ICKTPHYECKYIO SHEPIHI0, paborel 1 pasBUTHS YCTPOMHCTB
TBEPOro Tesa/ pasBuTHs YCTpO#icTB, J & 3JIEKTPOMArHUTHOI YHEPIHH.
1eKTPOMATHUTHYIO SHEPIHIO. Vvenns: Mosker ananu3nposath 2 heKTuBHOCTS WBHBIX SHeprun, b METOJBI 11PeOOPA30BAHHS SHEPIHH,
TlocTpeKBH3HTBI: Coneprkanne: ANbTCPHATHBHBIC HCTOYHHKH YHEPIHH, METO/IbI IIOTy4CHHS 1 PACCUHTEIBATH ¢ NapaMeTphl yC1 HA OCHOBE SHEpruu 1 (Th TCOPETHUECKHE MOJEIH 1
®mnka AJlbTepHATHBHBIE Ogopmrenue n 3amuta cobpa: SHEpruu Her xn e B TAJIBHbIE JAHHbIC.
COBPEMEHHBIX MCTOYHHKH MUKB| AIEE/ 6304 45/0/30/60/15/30 Wi MArHCTEPCKOi ANCCEPTAIMH |DIIEKTPHUCCKYIO YHEPruio. [lepereKTHBEI Pa3BUTHS AllbTEPHATHBHBIX Hagbiku: ®OPMHPYIOTCS HABBIKH PEILICHHS HHKEHEPHBIX M HAyYHBIX 3aj1a4 110 mcprn:m,
BBICOKHX JIEKTPHYECKOI HCTOUHUKOB YHEPIHH, METOJIb TEOPETHYECKOTO H IKCIICPUMEHTATLHOTO paboThl yCTAHOBOK MPEOOPa3OBaHiis YHEPIHH, HHTEPIPETALHH PE3YIIbTATOB PACYETOB, AHAIN3A HAYIHO-TEXHHUECKOI JINTEPATYPbI H
TexXHOIOrmii/ JHepruu/ MCCIIEIOBAHMS A/TbTEPHATHBHBIX HCTOUHNKOB. [TpuMephI pacueTa napamMeTpoB O 0 1y Pe3yNbTaToB.
YCTAHOBOK, MPe0OpPasyloInX YHEPrHI0 HBHBIX B K Dopmup; THOCTb B KOMILIEKCHOM (usuyecknx B 06acTu it SHEpreTHKH,
DEKTPUHECKYIO. ouenke GHEKTHBHBIX TEXHOIOIHiT MOTYUCHUs U IPEOOPA3OBAHMS JHEPTHH, IPHHATHH HHHOBALMOHHBIX PELICHHH B HAYYHO-
HCCIIE/I0BATELCKHUX H IPHKIAIHBIX IPOCKTAX, OCYWIECTBICHHH NPO(ECCHOHANILHOI ACATENLHOCTH, HANPABICHHOI HA YHEPTeTHUCCKYIO
YCTOHYHBOCTD M DKOJIOrHYECKYHO 5€30I1aCHOCTb.
Prerequisites: Selected Purpose: familiarization with renewable energy sources and methods of obtaining | Education:He has a deep knowledge of the types of renewable and non-traditional energy sources, the physical foundations of obtaining and
chapters of Solid State Physics |and converting energy, .acquisition of knowledge on the basics and trends in the | converting energy into electrical energy, the principles of operation and development of modern devices for converting electromagnetic energy.
Postr isiti i i p of modern devices that convert electromagnetic energy. Ability:It can analyze the efficiency of alternative energy sources, compare energy conversion methods, calculate the basic parameters of
and defense of a master's thesis | Contents: Alternative energy sources, methods of obtaining and converting installations based on renewable energy sources, and use theoretical models and experimental data.
. energy from non-traditional and renewable sources into electrical energy. Skills: Skills are being developed in solving engineering and scientific problems related to renewable energy sources, modeling the operation of
Physics of Modern /;xr":;':x PD/ EC| ASEE 6304 AS0B0/601530 i Prospects for the development of alternative energy sources, methods of cnergy conversion plants, inerpreting caleulation results, analyzing scientific and technical literature, and the results t
High-Tech Blectrical Energy lhcorctlga] and experimental n. arch of alternative sources. Examples of ) C C e is bcmg ped 1.n a s I gf physlyal ces .m the field of G cn.crgy,
lcul the of that convert energy from alternative assessment of effective technologies for obtaining and converting energy, making innovative decisions in research and applied projects, and

sources into electrical energy.

carrying out professional activities aimed at energy sustainability and environmental safety.




3amaHayn

TIpepekBu3HTDI:
MexaHuka, 31eKTp kKoHe
MarHeTHsM, CKYJTAIBIK

MaKcaThi: FBUIBIMH XKaHATBIKTap/IbIH JIEYeTIMEH KoHe (JU3HKa CanachiHaarbl
KETICTIKTEPIiH MPAKTHKAIIBIK CaaPBIMEH TaHbICTBIPY.
M : D) Heri3ri KyObLIBICTaphI %HE Oap/IbIH NPAKTHKAIBIK

pusHIa, aTOM ATPOCHIHBIH,

KOJLIaHBLTYbI; SAPOJIBIK (H3HKa MeH GeieKTep (U3MKaChIHBIH 1aMybi.

Bisimi:Du3MKaHBIH Heri3ri KyObLIBICTapbIH, ipresii YFbIMIAp MEH TEOPHAIApIbIH 63apa GaiilaHbIChIH, AAPOIBIK KOHE OoJeKTep
(DM3MKACHIHIAFb] 3aMaHayH JKETICTIKTEP/i, CHMMETPHS IPUHIIMINITEP] MCH CaKTally 3aH1aphIHbIH (PU3MKAJaFkl POJIiH TePCH MEHIepeli.
Biiri:FbutbIvi jKaHATBIKTAIBIH GH3HKAIBIK MOHIH Taj1ai ana/ibl, pU3HKa KETICTIKTEPiHiH NPAKTHKAIBIK Calapbi Oaranaiiibl, opTypii
(DH3MKATBIK TOPHAIAP ApAChIHIAFbl GaliIaHbICTAP/IbI AHBIKTAIIBI JKaHE TaOHFK KYObLIbICTAP/Ib! (PH3HKA 3aHAAPBI TYPFHICHIHAH TYCIHAIpesti.

3amanaym Korapr () ( D) HEri3ri yFbIM, TNIPHHIANTED] MCH TEOPHATAPBIHBIH 03apa | [larapuaper:(PH3HKa CalaChiHIaFbl FRLTBIMA aKIapaTThI KYHeri Taay, 3epTTey oiCTepiH CalTbICTHIPY KIHE KOJIAHY, TCOPHATBIK
TEXHOMOTHANKIK q’m"Kf“""’IH KIVTK | ZFOM 5305 30/0/15/50/10/15 K/n | Hocrpexsmsuror: Karrer | Gaiinanbice! saHe 03apa ocepi. KenicTik neH yakbIT YFbIMAApBI, CHMMETPHS TY/KbIPHIMAIAP bl IPAKTHKAIBIK MbICATIapMEH GailaHBICTBIPY, FBUIBIMH MIKIPTANac Kyprisy joHe HOTHAKENEPIi ASMEN i TYpAE YChIHY 10
usnkal merirt J1eHe pU3MKACHIHBIN NPHHLIANTEP] XKHE CaKTaNTy 3aH1aphl. OUHKAHBIH OPTYPIIi CANanapbiHarsl | aFAbLIaphl KaIbIITACAIbL.
TIPHHIHITEP/ TTiK aticTepi/  [3epTTey aticTepi. Du3HKa 3aHAAPbI TYPFEICEIHAH GaiikanaTbii TabuFH KysipeTTiziri:H3HKaHbIH 3aMaHayH KETICTIKTePiH FhUILIMU-3€PTTEY KoHE KOJLIaHOAIbI KbI3METTE Naiifaiany, ipreii Teopusiap Herisinie
KyGbUIBICTAp. Kypaesi KyObi pbI TYCIHAIDY, i memryne OinTayibl KOJIIaHY KoHE HHHOBAIMAIBIK FHLTBIMH
menrimMep KaGbiiiay Ky3bIpeTTisiri KanbinTacabl.
11, ThI: M Lens: c Hay4HBIX OTKPBITHI M IPAKTHYCCKUMH | 3HaHHs: TITYOOKO H3yMaeT OCHOBHBIC SIBJCHUS (JH3HKH, B3AMMOCBS3b (DyHIAMCHTAILHBIX MIOHSTHIT U TCOPHI, COBPEMCHHBIC TOCTHKCHHS B
AEKTPHUECTBO H MATHETH3M, | OCICACTBHAMU AOCTIKCHHIE B 061aCTH (U3HKH. A7IePHOI (pU3HKE  (HH3MKE 2TEMEHTAPHEIX YACTHIL, POTH MPHHIITIOB CHMMETPHI 1 3aKOHOB COXPAHEHNS B (hU3NKe.
MoteKyApHas pusika, ataom | Cozepiante: OCHOBHbIC ABACHNS (H3UKN H UX IPAKTHUCCKNC IPUMCHEHIA; | YMCTh: aHATH3HDOBATS (HIMUCCKYIO CYLIHOCTS HAYUHBIX OTKDBITHiL, OLCHHBATS MPAKTHUCCKHE NOCIC/ICTBIS A0CTIDKCHMI (H3HKH, BHIABIATS
M H3HKA ATOMHOTO A1pa pasmiTHE seprf (it ks SnewerTapbix wacti. Brarmvocastis it o Mezay pa Pu " W OBBACHSTS TIpHP ABICHHA C TOUKH 3pEHNA 3aKOHOB (UMK,
P— Ocrossie (Gaxananp) u reopuit msukn. HaBbiKi: CHCTEMATHUECKOTO AHATH3A HayuHOi HHOpMaLIH B 0GmacT s, n MeTo0B
copewerbx p Uocrpesuisis KOHLUETIHH MPOCTPAHCTRA H BPEMEHH, NPHHLNII! CHMMCTDHH 1 3AKOHbI COOTHECEHNS TEOPETHHECKHX BEIBOZIOB C MPAKTHIECKM MPHMEPAMH, BefCHHA HAYIHbIX HCKYCCHil H apFyMEHTHPOBAHHOTO MPE/ICTABNICHHA
- compemeHoii TJ/KB | OPSF 5305 30/0/15/50/10/15 Hin NbHbIE Mertozpt B PasHbIX 00/1acTAX GUIMKH. Pe3yabTaToOB. . . . 10
S fi— METOBI (pH3MKH TBepIOro | HaGIo1acMLIe MPUPO/IHEIC ABICHHS C NOUIHH 3aKOHOB (H3MKH. K 3084 JOCTIBKEHMHIE (H3UKH B HAYMHO-HCCENIOBATEBCKOI 1 MPHKTATHOI JIEATETLHOCTH, 00bACHEHHE
rena/ COKHBIX ABACHHiH HA OCHOBE (yHAMCHTATLHBIX TCOPHi, MPHMEHCHHE (H3MUCCKOrO MBILLICHHA T PELICHHN MCAHCIHTLIMHAPHELX 347124
W opmnp ii s npumsTHA HayMHEIX peMeHH.
Prerequisites:Mechanics, Purpose: to familiarize with the potential of scientific discoveries and the Education: deeply studies the basic phenomena of physics, the interrelation of fundamental concepts and theories, modern achievements in
electricity and magnetism, practical consequences of achievements in the field of physics. nuclear physics and elementary particle physics, the role of symmetry principles and conservation laws in physics.
molecular physics, ataom and | Contents: Basic phenomena of physics and their practical applications; Ability:: analyze the physical essence of scientific discoveries, evaluate the practical consequences of achievements in physics, identify links
atomic nucleus physics development of nuclear physics and elementary particle physics. Interrelation and | between different physical theories and explain natural phenomena in terms of the laws of physics.
(Bachelor) mutual influence of the basic concepts, principles and theories of physics. Skills: systematic analysis of scienific information in the field of physics, comparison and application of research methods, correlation of
Physics of Modern| B25i¢ Principles Postrequisition: Concepts of space and time, principles of symmetry and conservation laws. conclusions with practical ! ducting scientific ns and reasoned | of results.
" High-Tech of Modern  |PD/ EC| BPMP 5305 30/0/15/50/10/15 Nip |Experimental Methods of | Rescarch methods in various fields of physics. Observed natural phenomena | Competencies: the use of modern achievements of physics in research and applied activties, the explanation of complex phenomens based on 10
Physics Solid State Physics from the perspective of the laws of physics. fundamental theories, the application of physical thinking in solving interdisciplinary problems and the formation of competencies for making
innovative scientific decisions.
TIpepeKkBH3NTBI: MakcaTpI: Ka3ipri KOCMOOTHSHBIH HETi3ri MOCTYIATTapbIMEH; Binimi: Ka3ipri KoCMOOTHSHBIH HETi3Ti MOCTYIATTaPBIH, FaPBIIT MeH KyObl p TabuFaThIH, FanaMm
Acropromns  (Gakanasp) (DOTOMETPHSABIK, CIICKTPOCKOMHSTBIK, ACTPOHOMHSUTBIK DaKbLIay dficTepiMeH Herisri COHIali-aK (POTOMETPHSAIIBIK JKIHE CITEKTP JTBIK, acTp: JIBIK GaKL TEOPHATBIK
TlocTpeKBU3HTDI: JKOHE aCTPODM3MKAHBIH HETi3ri MiHCTTEPIMEH TaHbICY. Heri3aepin MeHrepei.
Jlndpaxumsnsik KypsutbiMasik | Masmynst: Fapbin MeH TaOUFaTBl MCH Binmiri: Ac‘rpoHoMmmuK Gakpinay IepeKTepin (poToMe’rpmmuk JKOHE CIIEKTPOCKOMMSIBIK AICTEp apKBLIBI TAJIAl ala/ibl, FAPBIITHIK
Tanaay/ GaiiKanaTbin epeKuIeTiKTepiHe Kayar GepeTm rbmukanmk TpoLecTep; Fanam Herizine Tycinaipesi xkoHe acTpO(H3NKAHBIH HETi3ri €CenTepin FUTBIMH OIICTEPMEH MICMIe/i.
3amaHayH KoFapbl | ACTpopH3HKaHbI 1¢ GOTTaThIH HETi3ri mp P, P Tepi. j.Lar):u,mapm: Fapeim GaKpinay HOT OHJIEY, IePEKTEP/i HHTEPIp 1y, acT 1K KYPY,
TeXHOJIOTHSUTBIK H 3aManayn KIUTK | AZM /5305 30/0/15/50/10/15 Kn Kasipri kocMOsIOrusiHbIH Herisri nocTynartapsi. Ipi TeeckonTapaarst KOCMOIIOTHSTBIK MPOLECTEP/Ii CATbICTRIPMATIBI TAJ/IAY KOHE FRUIBIMH 0/IeOHeTTepMEH KOCiOn JeHTel/ie JKyMBIC icTey Jarbuiaphl 10
usnika/ Mocernenepi ACTPOHOMMSUTBIK GaKpLIayIap/IbiH (OTOMETPHSAIIBIK KOHE CIEKTPOCKOMHSANBIK | KasBITacaIbl.
dnticTepi koHe GaKpLIay HITHKENEPIH OHIEY, COH/Ial-aK acTpodH3nKa Kysiperriniri: Kasipri kocmonorns Men actpodu3HKaHbIH ipresii Mocesienepin KemeH 1 Tyciny, actp JBIK GaKbUIay OMiCTEPiH Fbij
ecenTepiH urenry oficrepi. 3epTTey KbI3METiHJIe KOJIaHy, FaphIIll SBOMIOIMACHIH CHIIATTANTHIH NPOLECTEP/Ii TalIay KOHE FhUTHIMU HETi3/1eITeH TYKbIPbIM/Ap HKacay
KY3BIPETTINIr KaslbinTacaip!.
TIpepeKBU3ATEL: Letb: 3HAKOMCTBO C COBD Hepasp 0 KOHTPONA 11 | 3HaRWs: BraneeT nocTynatamu ii Kocmornorum, cpmuqecmu MPUPOTIOi KOCMHTECKITX 0bHEKTOB 1 ABTEHHI,
Actopromns (Gakanap)  |MCTbITammii Ha Bcex FTanax 06paGoTKH MaTep b Sranam ii, a TaroKke Teoper ® p W criexTp "
TocTpeKBH3HTBI: NpHHLUIAMU PaBOTH MArHOCTHECKOT0 050p a TaKe actp i
Jndpakumonnbrii HCKYCCTBEHHOTO HHTEIUICKTA /U151 BTOMATH3ALHH AHATH3A H 0GPaGOTKH VMeHHS: MOJKET AHATH3HPOBATH JAHHBIE ACTP iic (DOTOMETPHHUECKHX H CIEKTPOCKONHUECKHX METOJI0B,
CTPYKTYPHBII anaan3/ JaHHBIX HEPa3pyIIalomero KOHTpos. HMHTEPIPETHPOBATH KOCMHYECKHE MPOIECCHl Ha OCHOBE (DH3MUECKHX MOJiesteii i pemaTh OCHOBHBIC 3a/1a9H acTPO(YH3NKH HAydHBIMH
Dusznka Conpevicinbie C Dusnueckue OTBETCTBEHHBIE 32 IPUPOLY 1 MeTozaMH.
CcOBpEMeHHbIX npobemss | TUUKB| SPA /5305 30/0/15/50/10/15 Hin ™ OBLEKTOB 1 ABTCHHi; w |Hasbikn: hopmup: HaBbIKH OGPAGOTKH Pe3yLTATOB it 0BHCKTOR, HHTEPIPETAIH IGHHbIX, IOCTPOCHH 10
BRICOKUX actpodusiin Ha CTamAX B ii actpody MOJierIei, CPABHHTEIILHOrO AHATH3A KOCMOIIOTHYECKHX TIPOLECCOB 1 PAGOTHI ¢ HAy|HOI JIHTEPATypoii Ha
TexHoI0rHii/ [¢] NoCTynaThl, B OCHOBE COBD it KocMornoruH. NpodeccHoHATLHOM yPOBHE.
DoToMeTpHUECKHE H CTIEKTp e METOIBI acTp K THOCTB: (OpMHUpYETCA yMeHHe noHuvaTh TanbHbIC if KoCMOIOTHH 1 acTpOGMINKH,
ii Ha KpYTHBIX T ¥ 06pabOTK Pe3yTHTATOR HABMIOCHHIH, | IPUMEHATH METOJTbI aCTp X Hab: iiB TeThCKOii JIeATEHOCTH, AHATH3HPOBATH TIPOTIECCH,
a TakoKe METOJIBI PEIIEHIA 3a1a4 aCTPOPIBHKIL. XapaKTepH3yIoTIIie IBOOIMI0 KOCMOCA, J€aTh HAYIHO 0GOCHOBAHHbIE BHBOMHL.
Prerequisites: Astronomy Purpose: to familiarize with the basu. postulates underlying modern cosmology; | Education: master the basic postulates of modern cosmology, the physical nature of space ()bJCCh and phenomena, the main stages of the
(Bachelor's degree) methods of ic, ical observations and the main | evolution of the universe, as well as the i ions of | ic and observations.
Post isiti i tasks of physi Ability:: can analyze astronomical observation data using photometric and spectroscopic methods, explain cosmic processes based on physical
Structural Analysis Contents: Physical processes responsible for the nature and observable features  [models, and solve basic Astrophysics problems with scientific methods.
Physics of Modern | Modern Problems of space ob]u.tsv and phcnomf:na, features of the main processes .occumng atthe |[Skills: ing the results of observations of space objects, interpreting data, creating astrophysical models, comparative analysis of
High-Tech of Astrophysics PD/ EC| MPA 5305 30/0/15/50/10/15 Nip stages of evolution of l.hc Universe. The main postulates undcr]y{ng modern . cosmological processes and workmg with §clcntlf ic literature at a professional level are formed. 10
cosmology. Photometric and methods of ; observations | C a of the problems of modern cosmology and astrophysics, the use of methods of
on large telescopes and processing of observation results, as well as methods for |astronomical observation in research activities, the ability to analyze the processes characterizing the evolution of space and draw scientifically
solving astrophysics problems. based conclusions is formed.
TlpepekpusnThi:3avianayn | MakcaThi: Bys0ailTIH GaKbLTaYIbIH 3aMaHAYH OTICTCPIMEH KOHE MATCPHATAL! | Bitivii: By30aiiThis GAKbLIAY I 3aMaHayH oJiCTepiHiH (JH3HKATHIK MPUHLHITTCPiH, TEXHONOMHANBIK aKay ap/bIH TYPICPiH, AHArHOCTHKATBIK
Heriri OHJIEY/IIH GapIbiK Ke3CHICPIH/E ChIHAYMCH, THArHOCTHKATIBIK Kab/bIK KaBABIKTAp/IbIH JKYMBIC HCTi3/IEPiH, COH/Iali-aK ACPEKTEP/i Tal1ay/Ibl ABTOMATTAHIBIPYA KOJIIAHBLIATHIH JKACAH/BI MHTCIIICKT
npHHIIITTEpi/ JKYMBICHIHBIH (PH3HKATBIK TPHHIMIITCDIMEH, COHaii-aK Gy30aiiTbin TyKEIPEIMAGMATAPHIH TEPEH MCHICPEA.
GaKblIay/IbIH JCPEKTEPIH Tajay MCH OHJICY/Ii aBTOMATTAH/BIPY YIIIiH sKacau bl | Bitiri: Vb TpansiObcTBIK, MATHHTTIK, KYHBIH/IBI TOK KOHE PEHTICH/IIK GaKbLIay HOTHKENCPIH Tall1al ala/bl, AMArHOCTHKAIBIK JICPEKTEpIi
3eprreyain Omuipicrepaeri TocrpexBusutbi: JKorapst MHTCIUICKT HEri3/ICPiMCH TaHBICY. MHTEPIIPETALMSAIAN/IbI, MALIHHAIIBIK OKBITY MCH KOMITBIOTEPIIIK KOPY diCTepiH aKay/iap/ibl aHbIKTay/1a KOIIaHa/bl.
FBLILIMH 3arTap/sl Oy36ait KIUTK | 0ZBAB/ 5306 45/0/30/60/15/30 K TEXHOJIOTHs! (PU3UKACBIHBIH M?}M#m_: TEeXHOMOTUSIBIK aKaynapaLIs Typrepi. BysGaittein Gal(xv,may Jarbinapsl: By36aiiTein Gakbliay 1epeKTepiH OHCY, aKayIap/bl TAHYFA APHAIIFAH JKACAH/IbI HHTCIUICKT alrOPHTMCPIH KOIIaHy, YIKCH 10
IKCNePUMEnTAIL] |  GaKbUIANTHIH TaHJayllbl Tapaynapsl/ oficTepiniH PH3MKANBIK TPUHIMITEP] (YIBTPabIObICTHIK, MATHHTTIK, JepeKTepi Tanjay, MaTepuan eHiMAilirie Gomkay jKoHe OHIpiCTIK npoLecTepii OHTAlIaHIBIPY AaF ABLIAPbI KAIIITACA/bI.

bl ticTepi/

anictep/

KyHBIHIBI TOK, PEHTICHIIK). JKacan bl HHTCIUICKT KOMETIMEH IHArHOCTHKAHBI
QABTOMATTAaH/IbIPY: MALUIHHAIIBIK OKBITY, KOMITBIOTEPIIK KOPY, Y/IKCH AepeKTep/i
Tanuay. AKaynapisl TaHy, MdTLpl(hlﬂ eHiMiniriH Gomkay KoHe oHaipicTi

p: OHTaiiNa p JKACaH/Ibl HHTEIUICKT ArOPUTM/EPI.

Kysiperriniri: Oy30aiiTeiH OaKblIay 9iCTEPiH KEIICH Il KOJIaHy, AHArHOCTHKAHBI
ABTOMATTAH/ILIPY YLIIH JKACAH]IbI MHTEIUIEKT KYPAIIapbi KaciOu aenreiijic naiinanany, enipicrix wemimaepai aepekrepre uerizaen
Kalbliaay XKOHE 3aMaHaYM HHKCHEP/IK MIHACTTEPAl THIMJAI LIy Ky3bIPETTLIIr KablnTacajs!.

Ma MCH KOHCTP, TP ABIH KyHiH




11, Th1: O Lens: c MCIIBITAHUI M KOHTPO/IS Ha | 3HaHMs: NiyGOKo Biaaeet (u: METOJIOB Hepasp "0 KOHTPOJIst, BUAAMH TEXHOTOTHUCCKHX
TPHHIHITBI COBPEMeHHO#i BCEX HTanax 00paboTku Ma anoB; Qur paboTsl ne)eKTOB, OCHOBAMH PaBOThI AHATHOCTHYCCKOTO ) , & TAKKE MCKYCCTBEHHOIO HHTEIUICKTA, IPUMEHSICMBIMH B
busnkn/ JIMArHOCTHYECKOro 000PYI0BAHHSL. ABTOMATU3ALMM AHATU3A JTAHHBIX.
Conepranne: Bupt TexHonornueckux aedexron. GU3MUECKHE OCHOBBI VMeHUS: MOKET aHATH3HPOBATH PE3YILTATHI YIIbTPA3BYKOBBIX, MATHUTHBIX, cl TOKOB M PCHTI€HOBCI it
Hayuno- Merozpt TocTpeKBH3HTDI: METOJI0B HEpasp; 0 KOHTPOIISL (YIIBT 1, MArHUTHBIA, MHTEPIPETHPOBATH AMATHOCTHYECKUE JAHHBIC H HC) aTb MCTO/bL 0 00y M KOMIBIOTCPHOTO 3PCHHS /TSl BRIABICHHS
TANBH pasp M30pannbie r1aBbl YH3HKH | BUXPCTOKOBBIH, PCHTTCHOBCKHIT). ABTOMATH3ALUs IHATHOCTHKH C nedexTo.
FR—— o KoHTpOIA B TIJVKB | MNKP/5306 45/0/30/60/15/30 Wi | grcormx exnonormii/ HCIIOIBb30BAHUEM MCKYCCTBEHHOTO MHTEILICKTA: MALMHHOE 00ydeHHUe, HaBbiki: GOPMUPYIOTCS HaBBIKH 06PaGOTKH JAHHBIX HEPA3PYLLIa 0 KOHTpOJIS, IFOPHTMOB HCKYCCTBEHHOO HHTEILICKTA UIst 10
ucciaeoBanns/ npousBoacTEe/ KOMIIBIOTCPHOE 3PEHHE, aHAIIN3 OONBIINX JAHHBIX. AJIFOPHTMBI pacriosHaBanusi 1¢(eKTOB, aHANM3a GONBIIMX TAHHBIX, IPOrHO3UPOBAHUS IPOM3BOAUTCILHOCTH MATEPHAIIOB H ONTHMH3ALUK
MCKYCCTBCHHOIO HHTEILICKTA JUIst neheKToB, mpor TIPOU3BOJICTBEHHBIX MPOLIECCOB.
XapaKTCPUCTUK MATCPHAJIOB U ONTHMH3ALMU YIIPABICHUS IPOU3BOJICTBOM KomrneTeHuun: KOMILIEKCHOE MCTO/IOB HEPa3pyIIa Cro KOHTPOJIS IPH OLCHKE COCTOSHUS MATCPHATIOB M KOHCTPYKIIHIL,
TpO(ECCHOHANBLHOE HCTOMB30BAHHIE CPEICTB HCKYCCTBCHHOIO HHTEIUICKTA /ISl aBTOMATH3AIMH IHATHOCTHKH, MPHHATHE MPOM3BOICTBCHHBIX
pellienuii Ha 0CHOBE AAHHBIX  H((EKTHBHOE PElIEHHE COBPEMEHHBIX HIKCHEPHBIX 3a/1at.
Prerequisites:  Basic Purpose: familiarization with modern methods of testing and conlrol at all stages Knowledge deeply masler lhe physical principles of modern methods of Non-Destructive Testing, Types of technological defects, the basics of
Principles of Modern Physics | of material processing; physical principles of operation of di as well as the concepts of artificial intelligence used in automating data analysis.
Postrequisition:  Selected |Contents: Types of technological defects. Physical principles of non-destructive Ablllty an analyze the results of ultrasound, magnetic, eddy current and X-ray monitoring, interpret diagnostic data, use machine learning and
Scientific and Methods °€N°ﬂ' Chapters of High testing methods (ultrasonic, magnetic, eddy current, X-ray). Automation of computer vision methods to detect defects.
Experimental deslr{lcnye PD/EC| MNTP 5306 45/0/30/60/15/30 Nip Technology Physics diagnostics using artificial intelligence: machine learning, computer vision, big | Skills: processing non-destructive control data, using artificial intelligence algorithms for fault recognition, analyzing big data, predicting material 10
Research Methods Testmg‘ n data analysis. Al algorithms for defect recognition, material performance performance, and optimizing production processes are formed.

Production diction and producti imizati Competence: the integrated use of non-destructive testing methods in assessing the state of materials and structures, the professional use of
artificial intelligence tools to automate diagnostics, the ability to make production decisions based on data and effectively solve modern
engineering tasks is formed.

Ipepexsusurbi:3amanayn | MakcaTbl: Ma GepikTiri MeH iiri T JKOHE binimi: Matepuanaapabis Gepikriri MeH nkeMaiiri Herisri Kar p p epicinaeri naiina 6oy KoHe
uznkanbn Heriri JapIbIH CHIaT AHBIKTAY 3epTTey. 3aHIBUIBIKTaPhIH, it HITATT AHBIKTAYJIBIH 3aMaHayH QIiCTepiH TepeH MEHrepesi.
npuHumnTepi/ Masmynbr: KonzanbuiaTeii kep p epicinzeri Ma Biiri: MiHe3-KYJIKbIH KepHey-fiedopmaris KyHinze Taniaif anaisl, MUKPOKYPBUIBIM MEH JIHCIOKALMSIIBIK
naiiza 6oy, KO3FAIBIC JKIHE 03apa OPEKETTECY 3aHIBLIBIKTAPEIH TAIIAYFa KYPBUIBIMHBIH MEXaHHKAJIBIK KaCHETTEPre acepin Garanaiiiibl oHe ChIHAK HOTHKENEPIH FHLTBIMH TYPFBIIA TYCIHIipeni.
Jeprreyain F— TocTpeksusntbl: YKorapsl  |Herisaenren MaTepHaniapIbH GepikTiri MeH HKeMLIr TeOpHSCEL. » Jlaraputapbl: OpTypii MaTepHanIapIbl MEXaHHKAIBIK ChIHAY, OepikTiK IIeH HKeMIUIK IIapaMeTpIIepin ecenTey, ANCIOKALMAIBIK
FBLIBIME EP"‘““"_‘ 7_"9"’e . TEXHOJIOTHs (PH3HKACHIHBIH Martepuasnap/abiH MEXaHHKaJIbIK CHITATTaMaJIapbiH aHBIKTaY d/1icTepi. ni Tanmay, TTIK JepeKTep/ii OrIey JKoHe MeTall (PH3HKACKIHBIH KOJIaHOAb €CeNTepiH ey AaFAblIaphb!
B —— HKEeMZIITIK KIVTK | BIF/ 5306 45/0/30/60/15/30 K/n TaHJQYIbl Tapaynapsl/ MartepHanibii KaCHeTTepiHiH OHBIH Ml/ll(pOlQ[pleIblMLlMell IKoHE KaJIbITTacabl. 10
bt amicrepi/ usnkacer/ JIBIK KYPBL. TepivMeH Gail MeTast Kysiperriiri: KacHeTTepin JIBIMMEH TBIPA OTBIPBIN KeWIeH i Garanay, HHKeHepIik
Komanbambl ey, 9pTYpIIi MaTepHAIIAP B! JKAHE FBLIBIMH ecernrepiie GepikTik KOIIIaHYy, TaJIay MeH CeHIMALTIriH Goumkay, COHJali-aK 3epTTey KoHe
MEXaHHMKAJIBIK ChIHAY HOTHIKENEPI. OHIIpiCTiK MiHETTEP i KaCIOH JeHreiie ey Ky3bIPeTTiliri KaabimTacabl.
TpepexBusntei: OcuoBuble |Llesb: H3yHeHHe TEOPHH MPOYHOCTH M MITACTHYHOCTH MATEPHATIOB M METOIOB | 3HaHMS: FIyGOKO BIajeeT OCHOBHBIMU NPHHIMIAMU TEOPHH MPOYHOCTH H TIACTHIHOCTH MAaTEPHATIOB, 3aKOHOMEPHOCTAMH 00pa30BaHUs U
it XapaKTePHCTHK MaTepPHATIOB. 9BOMIONHH e(eKTOB B MoNe ii, a TaKoKe MeTofaMH XapaKTePHCTHK.
Guznxcn/ Coqepmaﬂue Teopust TIPO'HOCTH H IIACTHHOCTH MATEDHAIIOR, OCHOBAHHAS HA VMEHHS: MOKET aHATH3HPOBATH MEXaHHYECKOE TIOBE/ICHHE MATEPHATIOB B COCTOSHHH HATPSKCHNS-1e()OPMALIHH, OLCHHBATb BIHAHHE
ananse " BHA MHKPOCTPYKTYPEI 1 ZHCIOKALHOHHOI CTPYKTYPBI Ha MEXaHHUECKHE CBOFICTBA H HAYIHO HHTEPNPETHPOBATS PE3y/BTATH HCIBITAHHIL.
TocTpexBu3uTH 1e)eKTOB MATCPHATIOB B I1OJIe IPHIIOAKEHHBIX HATIPSUKEHE. MeTozst Hasbikn: Gopmupy HaBBIKH HCIBITAHHIT PA3IHYHBIX MATEPHATOR, PACUETA IAPAMETPOB POUHOCTH H IUIACTHUHOCTH,
M30panmble 1aBbl GUINKH | ONPE/CTCHISA MEXaHHHICCKHX XapaKTCpHCTHK MaTepHanos. Bamvocssss QHATH3A IMCTOKALIHOMHBIX MCXAHH3MOB, 0OPABOTKH SKCTICPUMEHTATBHBIX JAHHBIX 1 POLICHIS NPHKIATHbIX 34104 (GU3HKH METATIOB,
Hayuno- Pr— BBICOKHX TeXHOOTHii/ CBOFICTB MaTepHaTa ¢ ero MUKpOCTPYKTYPOit 1 0COGEHHOCTAMI KOMeTeHIIN: KOMTITEKCHAs OLEHKA MEXAHHIECKIX CBOHICTB MATEPHATOB B COYETAHH C MHKPOCTPYKTYPOi, PHMEHEHHE TEOPHH MPOIHOCTH
OKCHCPUMEHTATRI | ooy | TIVKB|  FPP/ 5306 45/0/30/60/15/30 Hn JHMCIIOKALMOHHOTO CTPOGHHS; PellieHHe sana" usnin . |8 ¥ HAYIHEIX 3a/19aX, TIpoT BLIGOpa 1 W MATEPHAIIOB, A TAKsKe MPO(ECCHOHANLHOE pellieHHe 10
BIe METOIB [ pesyIBTATE WCTBITARHi P MaTepHaIoB. TENTbCKIX 1 TBEHHBIX 327124,
uecaeoBanus/
Prerequisites:  Basic Purpose: to study the theory of strength and plasticity of materials and methods | Knowledge: deeply Masters the basic principles of the theory of strength and elasticity of materials, the laws of origin and evolution of defects in
Principles of Modern Physics | for determining the mechanical characteristics of materials. the stress field, as well as modern methods for determining mechanical characteristics.
Postrequisition: ~ Selected |Contents: Theory of strength and plasticity of materials based on the analysis of | Ab can analyze the mechanical behavior of materials in the state of stress-deformation, evaluate the influence of microstructure and
Scientific and Physics of Chapters of High the patterns of occurrence, movement and interaction of defects of materials in | dislocation structure on mechanical properties, and scientifically interpret the test results. o ) )
Experimental Strength and PD/ PSP 5306 45/0/30/60/15/30 Nijp | Technology Physics the field of applicd stresses. Methods for determining the mechanical Skills: mechanical testing of various materials, calculation of strength and elasticity analysis of p of| 10
Research Methods Plasticity EC characteristics of materials. Interrelation of material properties with its experimental data and solving applied problemms of metal physics are formed.
microstructure and dislocation structure features; solution of applied problems of | Comp a comp of the mech | properties of materials in connection with the microstructure, the use of strength
metal physics, results of mechanical tests of various materials. theory in engineering and scientific problems, forecasting the selection and reliability of materials, as well as the competence of solving research
and production tasks at a professional level is formed.
IpepexBu3uThi:OnipicTep |Makcarbl: KaTThl ICHENEP/IH KYPUILIMBI MEH KACHETTEPiH 3ePTTEYIiH Binimi: Karrel ieHesep i KypbulbiMbl MEH KACHETTEPIH 3ePTTEYIiH 3aMaHayH SKCIICPUMEHTTIK d/1icTepiHiH TCOPHSILIK Heri3iepiH,
neri 3aTTapab Oy3oaii IKCIEPUMEHTTIK 1iCTePIMEH TaHBICY: CKAHEPJICY 30H/, JIICKTPOH/IbI CKaHepJIeyIli 30HATHIK, 2IEKTPOH/IBIK, ONTUKABIK JKOHE PEHTICHIIIK 3ePTTey diicTepinin MyMKiHiKTepi MeH eKTeynepin Tepen Oinesi.
OGaKbLIANTHIH dicTep/ MHKPOCKOIHS, ONTHKANBIK, PEHTICH/IIK 3epTTey 9/ticTepi *aHe T. 6. Biniri: Oprypuni okcriepuMenTTiK dicTep1i KOIIaHa OTHIPBII KATThl JACHENEPIiH KYPbLIBIM/BIK KoHE (PU3MKAILIK KACHCTTEPiH Tanjail anabl,
TocTpeKBH3HTHI: Masmynbr: KarTel 3aTTapibii KypbUILIMBI MEH KAaCHETTEPiH 3epTTeyin AIbIHFAH JIePEKTeP/1i HHTePIPEeTALIUsIAIiIbI JKOHE 3ePTTeY JIICIH HAKTHI FHUILIMH MiHIETKE COHKEC TaHIai/Ibl.
3eprreyain Karrsl jiene Marucrpaik IKCIEPUMEHTTIK d/TiCTepi, MbICANIBI, MUKPOCKOITHSHBIH APTYpPJI Typaepi Jarbinapel: Karrs i seprreymin TTiK 9flicTepiMeH JKYMBIC icTey, MHKPOCKOMHUSIBIK JKOHE PEHTICHIIK IepeKTep/i oney,
FBUIBIMH (pwawkacbmu}‘{ KIVTK | KDFEA/ 6207 30/0/30/55/12,5/22.5 Kl THCcep 1p vy aepcii i ‘ZOHA‘I BIK, :)ilCKlpDHL\bll(), .m“m(a“b"v(y pch rreiaik seprrey HQ‘IM)KC‘JICP,LU TCOPHSIBIK MOJICIILIEPMEH CAIIBICTHIPY, FBUILIMU TAIIZIAY KYPIi3y JKOHE KOPITHIH/IBLIAP/bI JIQNEI TYPIE YChIHY aFbLIaphl 10
TATLI TTiK AKIHE KOPFay djtictepi skoHe T.6. 0ChI JLICTEPMEH AllbIHFAH AKIAPATTbI TYCIHILPY KaJIBIITACca/Ibl.
B oicTepi/ anicrepi/ MyMKiHiKTepi. KapacThIpbUIbIIl OTBIPFaH MACEeNepIiH TeOPHsIBbIK Kysiperriniri: Karrel eHe GH3MKaChl callachiH/Iarbl 3aMaHayn TTiK oficTepii Fh. epTTEY KIHE Mmingerrepe
epesxenepi. KarTsl JeHe (M3MKAChI CalachiH/aFbl 3aMaHayH JKeTiCTiKTep KeuIeH 1 Maitanany, ajlblHFaH HOTHIKENICPIi PAKTHKAJIA KOJIIaHy, JKaHa Mat 3EpTTEY MCH yaa Kaciou meriv Kabbuiiay
MBICAIIBIH/IA AJTbIHFAH GLTIMHIH MPAKTHKABIK MAHBI3IBUIBIFbL. KY3BIPETTLNN KAlbINTacaIbl.
Tpepexsusntoi: Metoanr | Lles: ¢ 3HaHuA: TTYGOKO BIAJCET TEOPET TalbHbIX MCTO/IOB HCCICOBARNA CTPOCHHA H CROMCTE
HePa3PyIAIOWero KOHTPOJIs CTPOCHUSA H CBOHCTB TBEP/IBIX TEJI: CKAHUPYIOIIAs 30H10Bast, SJIEKTPOHHas TBEP/BIX Te, H orp: METO/I0B p) 0 30H, 3JICKTPOHHOrO, ONTHYECKOr0 H PEHTICHOBCKOTO
B IIPOH3BO/ICTBE/ MHKDOCKOIH, ONTHYECKHE, PEHTT METOJbI Hap.
TlocTpexBu3NTHI: C e HBIC MCTOIIB CTPOCHHS 1 VMeHHE: aHATH3HPOBAT CTPYKTYPHBIC H (PH3HUCCKHE CBOHCTBA TBEPIBIX T C g TaJIbHBIX METO/IOB,
Hayuno- DKCHEpHMEHTAL Odopmiaenne u 3amura CBOICTB TBEP/IBIX TE/I, TAKHE KAK PA3THUHBIC BHIBI MHKPOCKOTHI MHTEPNPETHPOBATH TOTY JIaHHbIE 1 b METOTL B COOTBETCTBHH C KOHKPETHOIi HayqHOH 3a/1aucii.
ble MeTombl | pu3nKH TBEPIIOTO ap. p Pt 8 pesy) P ut , poBe iy PryMeHTHD
necenopanmsy/ rena/ TIpH MOMOIIH 3THX MeTo10B. TeopeTueckue paccmar BBIBOJIOB.
BOMPocoB. [TpakTHYeCKas 3HAYHMOCTD MOTYdACMbIX 3HAHHI Ha IPHMEpE KomnieTeHImm: KOMIUIEKCHOE TalbHBIX METOJIOB B 0GJIACTH (DM3MKH TBEPIOrO TEa B HAYIHO-
COBPEMEHHBIX IOCTHKCHHII B 06:1aCTH (H3HKH TBEPIOrO TeIa. HCCIIEZIOBATEECKHX H MPHKIAIHBIX 32/1a9aX, PHMEHEHHE MOJTyICHHBIX PE3yIbTATOB HA PAKTHKE, (JOPMHPOBAHHE KOMICTCHIIHI PHHATHA
NPO(ECCHORATBHBIX PEIICHHIT B H3Y4CHHH H OLICHKE HOBBIX MATCPHAIIOB.




Prerequisites: Methods of
Non-destructive Testing in
Production

Purpose: familiarization with experimental methods of studying the structure and
properties of solids: scanning probe, electron microscopy, optical, X-ray methods
of research, etc.

Kn g ient in the of modern experimental methods for studying the structure and properties of
solids, lhc possibilities and limitations of scanning sensing methods, electronic, optical and X-ray studies.
Ability to analyze the structural and physical propertics of solids using various experimental methods, interpret the data obtained and select a

Postreq on: Execution |Contents: Experimental methods for studying the structure and properties of research method in accordance with a specific scientific task.
Scientific and Experimental |1, and Defense of Master's solids, such as various types of microscopy (scanning probe, electronic), optical, |Skills: skills are developed in working with experimental methods for studying solids, processing microscopic and X-ray data, comparing results
Experimental | Mcthods of Solid | | EMSSP 6207 30/0/30/55/12,5/22.5 NP | Thesis X-ray research methods, ete. The possibilities of interpreting the information | with theoretical models, conducting scientific analysis and presenting reasoned conclusions. 10
Research Methods |  State Physics ubtamcd using these methods. Theoretical provisions of the issues under Competencies: the integrated use of modern experimental mcthods in the field of solid state physics in research and applied tasks, the applic:
The practical of the acquired on the of the results obtained in practice, the formation of decisi aking in the study and of new materials.
example of modern achievements in the field of solid state phys
TpepexBusnThi:Onipicrep |Makcatsl: GUIHKATBIK KyOBUIBICTAP/IB 3¢PTTEY/IH HETI3ri YKCIEPUMEHTTIK Binimi: Du3nKanbik KyObUIBICTap/IbI 36PTTEY/IIH HETi3ri IKCIIEPUMEHTTIK IICTEPiH, oIy KATETKTEPi TEOPHSACBIHBIH HEri3iepiH,
neri 3aTTapab 6y3daii onicTepin, ey KaremikTepin Garanay onicTepin Menrepy. busnkabIK GaiiTaHBICBIH XKOHE OJAP/IBIH KOJIAHBLITY IICKTEPiH Tepen Ginesi.
OaKkbLIANTBIH dicTep/ MasmyHI: OJiiey KaTemikTepi TeOPHSICHIHBIH Herisaepi; Gepinres Kacuerti THiMIi ITTiK piH TaHali anajpl, eIIley CXeMalaphiH TalIaliIbl JKoHe KeTingipesi,
3eprreyain z%?;z::: TocTpeKBH3HTHI: 3ePTTEYIH SKCTIEPUMEHTTIK JliciHiH Heri3ine KaTkaH GpU3MKaIBIK 3aHAap, KaTeJTiKTep/li CaH IBIK JKIHE CAnaIbIK TYPFbilaH Garaar, abIHFaH HOTHKEIEPI AypPhIC TyciHmipes.
FBLIBIMH . Marucrpaik Gepinren KacuerTi Herisri TTiK Jlarabinapel: DKCIEPHMEHTTIK OJILIEYIIEp KYPTisy, TEMIEPATypa, KbICHIM, THIFBI3/IBIK, TYTKBIPIBIK XKOHE JKbLITY OTKI3TIITIK CHAKTHI (PH3MKATBIK
sxcepumentapy | *SPTIEVAR | KIVTK| FKZEA/6207 30/0/30/55/12,5/22,5 K L p v K p rrik KakcapTy MyMKintikTepi. ey LuaMunapI,;u am,m:y, ey mmym}fm zs::n-r)::y, ncpczrgl;i orney wome Hornmcncfl}:li o Typae poycimcy AarsapL ’ s
bt aicrepi/ OKCHEpHMEHTAIL JKOHE KOpFay KaTenikrepin Garanay oficTepi, TEMIEPATYPaHbI, KbICHIMbL, THIFBI3BIKTEL, KallbIITaCabI.
b1 anierepi/ TYTKBIPJIBIKTH JKOHE JACHCICP/IiH KbUTY OTKI3TILITIr{H SKeTIepHMERTTiK ormuey | Ky3iperriniri: (DH3HKATBIK SKCIIEPHMEHTTEPA JKOCTIapIIay JKoHE OpBIHAAY, OJIILICY HOTHKEIICPIHIH ANLiriH Garanay, KaTeNiKTep/i Tanzay
MBICATIAPbI. APKBUIBI CCHIMJII KOPBITBIH/IBI XKacay, YKCTICPUMEHTTIK JICPEKTEP/Ii FRUIBIMH-3EPTTEY KOHE KOIaHbalbl ecentepyie Kacibu feHreline naitanany
Ky3BIPETTITT KasbimTacasl.
IpepexBu3ntbi: MeTos! Tens: 3HaHHA: TITYOO0KO 3HAET TaJIbHBIE METOIbI (U3HYECKHX SBJICHHIT, OCHOBBI TEOPHH IOrPELIHOCTEl
HePa3PyAIOMEero KOHTPOJIs | PH3HUECKHX SABIEHHI, OLIEHKH TI0T i i i, CBA3D TaIBHBIX CXeM € (PH3HUECKHMH 3aKOHAMH npcue.nu HX IPHMEHEHHA.
B NPOH3BO/ICTBE/ Conepranne: OCHOBBI TEOPHH TIOrPEIIHOCTE} H3MePEHHIA; pu3HIecKHe Vmenue: BEIOHPaTh 3 HeKTHBHBIS TallbHBIE METOMIbI i) HX BETHYHH, aHATH3HPOBATH H COBEPIICHCTBOBATH
DKerepuMeHTaIh MocrpexBu3nTHI: OCHOBBI, B OCHOBE TAJbHOTO METOIA CXeMBI if, OLICHHBAT TOrPENIHOCTH KOIHYECTBEHHO H KAYECTBEHHO, TIDABIISIO HHTEPNPETHPOBATS MIOTYHCHITHIC PESyILTATH.
Hayumo- HBIE METOJIBI Odopmienne u 3amura JIaHHOTO CBOFICTBA, TaJlbHbIE CXEMBI LIS HapbIKH: HaBBIKH TP Ta/bHbL i i) X BETMYHH, TAKMX KaK TeMIIepaTypa, JaBJIeHHe,
RCTEPUMEHTAILI HCCIEN0BAHMS IIJUKB | EMIFYa/ 6207 30/0/30/55/12,5/22,5 H/m  |Marmcrepckoii aucceprammuu | 1aHHOTO cBoiicTsa. B H YTy K 0 TJIOTHOCTb, BA3KOCTH M TEIUIONPOBOAHOCTD, PACYeTa MOrPeIHOCTeli H3MepenHii, 00paboTKH JaHHBIX H HAY4HOI (QOPMATH3ALMHI PE3YIbTaTOB. 5
bIe METOALY usmaecknx / JKCTIEPHMEHTAIBHBIX cXeM. MeTO/IbI OLEHKH 10T ii i K THOCTB: (POPMHP, KOMIIETEHLHH I " usHIECKHX TOB, OLEHKH TOYHOCTH PE3yIILTATOB
necnenosanua/ SBNCHMI/ TAIBHOTO TEMIIepaTyphbl, it Jo¢ BBIBOJIOB ITOCPE/ICTBOM aHaJIH3a OIINGOK, ITaJIbHBIX JAHHBIX B HAYYHO-
TIIOTHOCTH, BA3KOCTH H TEILIONPOBOIHOCTH TEIL. HCCIIENIOBATENBCKHX H IPHKIAIHBIX 321a9aX Ha PO EcCHONATEHOM ypoBHe
Prerequisites: Methods of | Purpose: to master the basic experimental methods of studying physical Knowledge: deeply knows the basic experimental methods for studying physical phenomena, the basics of the theory of measurement errors, the
Non-destructive Testing in methods of errors. relationship of experimental schemes with physical laws and the limits of their application.
Experimental Production Contents: Fundamentals of the theory of measurement errors; the physical Ability to choose effective experimental methods for measuring physical quantities, analyze and improve measurement schemes, evaluate errors
Scientific and Methods of Postrequisition: Executi d underlying the experimental method of studying this property, the | quantitatively and qualitatively, and correctly interpret the results obtained.
Experimental Physical I;]():/ EMIPP 6207 30/0/30/55/12,5/22,5 N/p |and Defense of Master's main experimental schemes for measuring this property. Possibilities for Skills: skills are formed to conduct experimental measurements, determine physical quantities such as temperature, pressure, density, viscosity 5
Research Methods | Phenomena Thesis improving classical experimental schemes. Methods for 3 and thermal , calculate errors, process data and scientifically formalize the results.
Research errors, examples of experimental of temperature, pressure, density, | Competence: the competence is formed to plan and perform physical experiments, evaluate the accuracy of measurement results, draw reliable
viscosity and thermal conductivity of bodies. conclusions through error analysis, use experimental data in research and applied problems at a professional level
TpepexBH3HTEHI: Makcatbi: KpHCTA/IIarbl IMQPAKLIA TEOPHACHIHBIN Heri3epin skone 3aTThi | Bizimi: Kpucrannars aud Herisri Kar PEHTIEHIIK, HEHTPOHIBIK JKOHE DJICKTPOHIBIK ANPPAKLIMAHBIH
Jluddepentmansik ATOMJIBIK KYPBUILIMBIH aHBIKTAy QJliCTEpiH 3epTTey. (DU3HKAIBIK HEri3uepis, AMpPAKUMAILIK dIiCTep aPKbLIbI ATOMBIK KYPBLILIM/bI aHBIKTAYIbIH MyMKIHIIKTEpi MeH LIeKTeyIepin Tepen Ginei.
Tenzeysiep (Gakanasp) Masmynsr: Kpucraniarsl 1ud)pakius TeOPUACHIHBIH HEri3epi. Binir TBIK TTEpAiH HOT! Tangaii anazpl, AMQPAKUUSIBIK AEPEKTEp Heri3iHAe KPUCTAIABIK HKIHE KPHCTAIbL
; . JudpakiusIbIK MOTIMETTEPICH 3aTThIH aTOMIBIK KYPbUIBIMBIH aHBIKTAY eMec MaT J1ap/IbIH ATOMJIBIK K! AHBIKTall/Ibl, COyJIENIEHy TYPiH 3epTTey MAKCaThIHA COHKEC JYPHIC TAHIAMIbI.
3:2?‘:’:;" Judpakuusibig TocTpexBu3uThI: Karsi opiicTepi, oNapABIH MyMKiHIiKTEpi MeH memeynepl Kpnummm emec Jlarbliapbl: /;[ud:paxuuxuam MoJliMETTEp/1i OHJIeY, HHTEPIPETALMAIAY KIHE CATLICTRIPMAIIBI TAllIay KYPrisy, ‘Kpm:'ramn TOPBIHBIH )
KYPBUIBIMIBIK KIVTK | DKT/5307 45/0/30/60/15/30 K/u  |nene dusnkachiibin MaTepHanIapAb Aud JIBIK T: i MeH MyMKiHIiKTepi napameTplepiH aHbIKTay, KPUCTAIbI eMeC MaTepHaIapbl KYPbUILIMIBIK TaJAay jKOHE aJbIHFAH HOTHKENEP/] FUIBIME TYPFbLIA Herizey 5
3Kcncpurvlcnr'anbn Tanuay/ TTiK dticTepi/ ‘Typaitsl Tycinik. Coynenenyis apTypJii Typlepin Koiany epeKiuenikrepi - JaFbLIAPbI KAJIbIITACAIbI.
b1 ticTepi/ PEHITeH cayielepi, HeHTPOHIap JKOHE HIIEKTPOH IAp. Kysiperriziri: 3aTThii aTOMJIBIK 3eprreyje 1 JIBIK OJiCTep I KeIeH i KOJIIaHy, SKCIIePHMEHTTIK JAepeKTepIin
ceniminirin Garanay, 3aMaHayH MaTepHalITaHy KIHE KATThl JIeHe (PM3HKACKI CallalapblH/Iarbl FLUILIMH-3EPTTEY MiHACTTEpiH KaciOu Jenreiine
LIenry Ky3bIpeTTiIiri Kalbinracaibl.
TpepexkBU3NTHI: Llesib: M3yueHne ocHOB TeopHH JMPPAKLMI HA KPUCTAILIE U METOJIOB 3naunus: ryboko 3HaeT TEOPHH B Kpucramie, pusideckie OCHOBBI PEHTI€HOBCKOI, HEHTPOHHOI 1
JbHBIE ATOMHOM CTPYKTYpBI BEllleCTBa. IIEKTPOHHO# M 1 OI'D: ATOMHOI CTPYKTYPBI C IX METOJIOB.
naBp) C OcHoBbl Teopuy audpaxiuu Ha kpucraie. Metosipt YMeHHe: aHaIH3HpOBaTh Pe3yIbTaThl I TOB, Th ATOMHYIO CTPYKTYPY KPHCTAJUTHYECKHX H
OnNpeJIe/IeHHs ATOMHOI CTPYKTYPbI BELLECTBA H3 IX JIAHHBIX, HX rJUIHYECKHX MATEPHAIOB Ha OCHOBE IX JIQHHBIX, (Th THII H3/Ty4EHHS B COOTBETCTBHH C LIEITBIO
Hayuno- N TlocTpeKBH3HTBI: BO3MOKHOCTH M Orpanuyens. [Ipejcrasienne o " b
JKCIePHMeHTATLH H"d’PﬂK'l"U"":"" ) DKCTepUMEHTATbHBIE METOIBI 0 aHaIM3a C1 uecKux MatepuasioB. OcobeHHocTu Haspiku: GopMUPYIOT HaBBIKH 0GPaGOTKH, MHTEPPETALIMK U POBEICHHS CPABHUTE/ILHOIO aHAIM3A JIAHHBIX,
b1 METOBI crpykrypiiii | TIUKB | DCA/ 5307 45/0/30/60/15/30 Hin (usnkn TBEpaOrO TEMA/ MCTIONB30BAHMS PA3IHYHBIX THIIOB H3JydEHHIT — PEHTICHOBCKHX JTyueii, 1apaMeTpoOB KPHCTAILINYECKOI PELIETKH, CTPYKTYPHOIO aHA/IN3a HEKPUCTAUIMYECKHX MATEPHAIOB H HAYYHOr0 0GOCHOBAHMS TIOJy4CHHBIX S
Hecnenopanun/ anams/ HEHTPOHOB 1 DJICKTPOHOB. Pe3y/ILTaToB.
KoMIeTeHTHOCTB: B H3YHEHHH aTOMHO# CTPYKTYpbI BEIECTBA OPMUPYIOTCSH KOMIETEHIIMH KOMILIEKCHOTO PUMEHEHHs! IH(PaKIHOHHBIX
METO/I0B, OLEHKH " TAJIbHbIX JJAHHBIX, rO peleHus TeJIbCKHX 3324 B 00/1aCTH
COBPEMEHHOTO MaTepHAIoBe/IeHHs W (JU3HKH TBEPJIOO Tesia.
Prerequisites: Differential | Purpose: to study the fundamentals of the theory of diffraction on a crystal and qucauon deeply knows the basic prmclples of the theory of diffraction in a crystal, the physical foundations of X-ray, neutron and electron
Equation (Bachelor's degree)| methods for determining the atomic structure of matter. the possit and li ions of determining atomic structure using diffraction methods.
Postrequisition: Contents: Fundamentals of the theory of diffraction on a crystal. Methods for Ability to analy7e the results of diffraction experiments, determine the atomic structure of crystalline and non-crystalline materials based on
Scientific and | Diffraction Experimental Methods of Solid | determining the atomic structure of a substance from diffraction data lhclr diffraction data, and correctly select the type of radiation in accordance with the purpose of the study.
Experimental | Structural PD/ | oA 5307 45/0/30/60/15/30 Nip |State Physics ibilities and limitations. An idea of the methodology and of Skills: develop skills in processing, interpreting, and conducti parative analysis of diffiaction data, determining crystal lattice parameters, 5
Research Methods | Analysis EC dlﬁ"racllon analysis of non-crystalline materials. Features of the use of various |structural analysis of non-crystalline materials, and scientific substantiation of the results obtained.
types of radiation — X-rays, neutrons and electrons. Competence: in the study of the atomic structure of matter, competencies are formed for the integrated application of diffraction methods,
evaluating the reliability of experimental data, and professionally solving research problems in the field of modern materials science and solid
state physics.
TlpepexkBU3NTBI: MakcaTbl: KypbLIBIMIBIK T: Kasipri ¢ i i HKOHE Binimi: Kartst iH Ky T p) DM3MKAITBIK QIICTCP/IiH TEOPHSAIIBIK HETi3ePiH, OMap/bIH OJICHTIH
HKanner dusnka KaTThl iH cumar Tapam TaHbICY. cHMaTTamManaphl MEH fapaMeTpiIepiH, COHaii-ak oficTep/liH MyMKIHIIKTEpi MEH IIEKTEeYIepiH TepeH MEHrepe/i.
TaHIQYTb M 1K T d iHiH Herisri Biiri: KyphutbIMIBIK Ta1ayIbiH 9pTY Pl (pH3MKaIBIK 9fiCTEpiH 3epTTEY MAKCAThIHA COHKEC TaHIail amaibl, allbIHFaH JACPeKTEepli TalIaibl,
3eprreyain KypBUTBIMIBIK KHBIHTBIFBI KATThI ICHENCP/IiH Ge/rifi KACHETTEPiHiH, CHIIATTaMalapbl MCH KaTTbI leHe/ep/iH KacHeTTepi MeH napaMchucpm ecenTey KoHe CalbICTBIPY mypmem
FBLILIMH TanaayIbiH KIVTK | KTZA/ 5307 45/0/30/15/30 K/u |MocTpexsusnto: Karrot mapameTpiepiHiH KenIiirin efmeyre Hemece ecenreyre MyMKinzik 6eperin | Jlarabimapbr: KypbUlbIMIBIK Tajiiay HOT HH’ Ny, dpTYPIi AMICTEPIH HITI caybICTRIPMaUIbl Oarasiay, yiriepre 5
IKCHEPHMEHTAIBA 3aMaHayH JieHe (PH3HKACBIHBIH 6GipryTac Kyiie peTiHae.anicTepaiH Heri3itae JKaTkaH QH3HKAIBIK KyObUIBICTAP; | KOHBLIATHIH TATANTap/Ibl €CKEpY, SKCIEPHMEHTTIK JACPEKTEPi FHUIBIMH HETi3/e OHICY JaFAbLIaphl KAIbINTaCa/bl.
bl dticTepi/ anicrepi/ TTIK a7icTepi/ ApTYpTi SMiCTEP N HEri3ri KaHe HAKTH MyMKIHIKTEpi. DicTemMenepin

epeKIIeTiKTepi, 3ePTTENETIH YIrinepre %oHe KOJIaHbUIATBIH annapaTypara
KOHBIIATBIH Tajantap.

Kysiperriniri: KaTThl ieHenep/is KypbUIBbIMBI MEH KaCHETTEDiH KelIeH i 3epTTey yum-x KYPBUIBIMIBIK T/IIay/IbIH QH3HKAIBIK daicTepin
KaciGu neHreiine Komany, anicTemMenep/li OHTAMNbI TaHIAY, ATbIHFAH HAT pTTEY JKOHE ik MiHzeTTepi memryne
THIMJ Naiiianany Ky3pIpeTTiiri KaibinTacapl.




TIpepekBu3HTDI:
H36pannble rIaBbl Kypea
obueit puznrn/

Lens: € COBp u

aHAH3a M XapaKTePHCTHKAMH, TTAPAMETPaMH TBEP/IBIX TEIL.
Conepranne: OCHOBHOI HabOP PH3HYECKIX METOIOB CTPYKTYPHOTO aHAIIN3a
KaK eIMHas CHCTEMa, MO3BOIAIONIAs H3MEPHTh, HJIH BHIYHCIHTH GOBITHHCTBO

CTPYKTYPHOTO

3HauusA: y6OKO BIaseeT Teoper (bH3MUECKHX METOJIOB CTPYKTYPHOTO aHAIN3a TBEP/BIX TeN, HX
M3MEPHTETbHBIMU XapaKTePHCTHKAMH H MIAPAMETPAMH, & TAKKE BOSMOKHOCTAMH H OTPAHHUEHHAMH METOJIOB.

VMenHe: obupaTh pasaHyHbIe YU3HIECKHE METO/IBI CTPYKTYPHOTO aHAJIH3a B COOTBETCTBHH C LEMbIO HCCIIENOBAHHNS, aHATH3HPOBAT.
TMOJTyYeHHbIE IaHHbIE, IPOM3BOJMTH PACUET H CPABHEHHE CBOFCTB H TAPAMETPOB TBEPIIBIX TEI.

mm::):};:;‘; BN Cm::::::bm kB | smsay 5307 45130/60/15/30 - TlocTpeKBU3HTDI: 13 H3BECTHBIX CBOCTB, XapaKTEPHCTHK W I1aPaMETPOB TBEP/IBIX TEIL. Hasbiku: Gopmup; HABBIKH HIT ! PE3YLTATO CTPYKTYPHOIO aHanK3a, cpasume;}bﬂoﬁ OLIEHKH PE3y/IbTaTOB PA3THYHBIX
ble METOBI ctpysrypHoro JUKI T | Dxenepumentanbabie MeTOAb | DH3HUCCKHE ABICHHA, JC/KAIHE B OCHOBE METOJOB; MPHHIMITHATLHBIC H METOJI0B, yUera T K 06paGoTKH TalbHBIX TAHHBIX HA HAYUHOI OCHOBE.
Hectenopanns/ anamsa/ (usnku TBEpaOro TEMA/ P H P MeTos108. O TH METOJIHK, K THOCTB: ISt ‘0 M3YUCHHS CTPYKTYPBI H CBOHCTB TBEP/BIX T/l (HOPMHUP A THOCTh JBHOTO
P K n ii anmaparype. NpUMEHEHHs (PH3MUCCKHX METOI0B CTPYKTYPHOIO aHAH3a, ONTHMATBHOTO BHIGOPA METOMHK, 3 (eKTHBHOTO HCTIOB30BAHHSA MTOMYCHHBIX
PE3Y/IBTATOB B PCUICHHH HAy CKHX 1 3aa4.
Prerequisites:Selected Purpose: familiarization with modern physical methods of structural analysis and [Knowledge: deeply master the theoretical foundations of modern physical methods for the structural analysis of solids, their measurable
Chapters of General Physics |characteristics, parameters of solids. characteristics and parameters, as well as the possibilities and limitations of the methods.
Postrequisition: Contents: The basic set of physical methods of structural analysis as a single Ability: can choose various physical methods of structural analysis according to the purpose of the study, analyze the data obtained, calculate and
Scientific and Modern Methods Experimental Methods of Solid | system that allows you to measure or calculate most of the known properties, compare the properties and parameters of solids.
Experimental of Structural | PD/ EC| MMSA 5307 45/30/60/15/30 N/p |State Physic: characteristics and parameters of solids. The physical phenomena underlying the [Skills: interpretation of the results of structural analysis, comparative assessment of the results of various methods, taking into account the
Research Methods methods; the fundamental and real possibilities of various methods. Features of |requirements for samples, processing experimental data on a scientific basis, skills are formed.
the methods, requirements for the samples under study and the equij used. | Cq the is formed to apply physical methods of structural analysis at a | level for a hensive study of the
structure and properties of solids, the optimal choice of methods, the effective use of the results obtained in solving research and engineering
tasks.
TIpepeKkBH3NTBI: Makcatbl: MaTepHalIap bl 3epTTEY/IIH 3aMaHayn JTicTepiMeH, 3epTTey Binimi: Matepuanzap/ist 3epTTeyin 3aMmanayn (U3MKaNbIK ONiCTEPiHiH TCOPHSIIBIK HETi3EPiH, 3ePTTEY XKaGABIKTAPBIHBIH KYMBIC
©Omuipicreperi 3aTTap/n Ka0 ABIKTAPBIHBIH KYMBIC IPHHLMITEPIMEH JKOHE Tallay dAiCTEPiMeH, COHBIH | NPHHUMNTEPIH, AEPEKTEPAi TaNay MEH HHTEPIPETALMATAYIA FKACAH/Ibl HHTEIUIEKTT] KOJaHY/IbIH MYMKIHIKTEpi MEH LIeKTeynepin
Gy36aii GakbinaiiTsin onictep/ | ilminze epeKTEpA OHICY AKOHE HHTCPNPETALIATAY YIIIIH AKACAH LI MeHrepen.
TlocTpeKBH3HTHI: MHTEIUICKTTI Nai/allaHyMeH TaHbICYy. Biniri: Marepnanaapast any, eHey jkoHe SKCIUTYaTalmsIay Ke3eHepine caiikec 3epTTey oAiCTepiH TaHaai anajibl, JKCIEPUMEHTTIK
Marepuanapasin | Matepuairaiyt Marucrpaik Masmynbi: 3epTTey oficTepiiH (H3HKAIBIK IPHHIMITEPI, 3epTTEY WApTTAP/bI HETi3Aeiili, ANbIHFAH AEPEKTEP/l AHATUTHKABIK XKOHE HHTEIUICKTYAIIbIK JNiCTepMeH OHeiil.
KypbuIbIMbI Men | H gusukambik | KIVTK | MFN/ 6308 30/0/30/55/12,5/22,5 K/H | incceprammsmnt pecimaey | AaGABIKTApBIHBIR AyMBICEI. MaTepHasapis! anybiH, ORACYAiH, KaiiTa Jlarapuiapsi: 3epTTey Ka0abIKTapBIMEH KYMBIC iCTey, SKCTIGPUMEHT JKYPri3y IapaMeTpIICPiH OHTANAHILIY, ACPEKTEP/i CAHBIK OHJIEY,
Kacuerrepi/ Heriszepi/ KIHE KOPFay OHIeYIH KoHe IKCTTya 9p TypaTi Kesernepikeri Mar SKACAH/B! MHTEIUIEKT KyPaTaphIH maii HOT i nnreprp T2y MAFABLTAPE KATBINTACTEL.
3ePTTCY/IiH CH MAHBI3 B! OLiCTEpiHiH NPAKTHKATHIK MyMKIHAIKTED] MeH Kysiperriiri: MaTepuanap/st 3epTTey/iin 3aManayn oicTepin KeIIeH i KOTLAHY, SKCIEPHMEHTTIK 1PEKTEp/i FHUTSIMH TYFBLIA TaTaY
IeKTeyNepi, KCIEPUMEHT XKYPri3y mapTTaphl. JKOHE TYCIHAIpY, JKacaH/Ibl MHTEIUIEKTKE HETi3/Ie/reH Taay FBL. pTTEY HKOHE MiHAeTTep/i meryae THiMI
naiizianany Ky3pipeTTiniri KatsITaCA B,
TlpepexBusnTHI: Lems: ¢ MaTCpHATOB, |3HAHWA: BIQZCET TCOpET U3MICCKIX METOIOB HCCTIEA0BANIA MATEPHATIOB, MPHHLITAMH PaGOTH!
Metozsr Hepasp: o paGoTst TENLCKOro 060f " TEIbCKOro 060p; TAMH H OT] MCKYCCTBEHHOTO HHTEJUICKTA B aHAIH3E H
KOHTPOJIs B TIPOU3BOZICTBE/ aHanM3a, B TOM YHCIIE C HCTIONb30BAHHEM HCKYCCTBEHHOTO MHTEIUIEKTA U HMHTEPpPETalHH TaHHbIX.
0GpABOTH 1 HHTCPIPETALIN TAHHBIX. VMeHHe: BLIGHDATE METO/Tb! HCCACTOBAHHS B COOTRETCTBHN C HTANAMH MOYHeHHs, 00PaGOTKH H HKCILTYaTALH MATEPHATOB, 00O0CHOBLIBATH
DusHuecKoe Hoctpexsusntbi:Opopmien |Coneprkanne: pU3NIECKHE OCHOBBI METO/I0B HCCMEOBaHNA, paboTa 9KCTIEPUMEHTATBHBIC YCIIOBHSA, 06PabaThiBATh MOMyUEHHBIC JAHHBIC AHATHTHYCCKMMH H HHTEIUICKTYATbHBIMH METOJIAMH.
cnoiicrBa OCHOBBI MIUKB| FOM/ 6308 30/0/30/55/12,5/22,5 Hn [V w 3aura Maructepexoit HCCHEI.IOBaTenLCKOI'D“f)ﬁopy):[OBaHMﬂ. TpaKTyecKHe BO3MOXKHOCTH H Hagbiku: HaBBIKH pabOTHI ¢ Jt onT TapaMeTpoB Tp TOB, M
MaTepuanon/ MarepHalnoBeieH JwccepTauum / orp. METOZIOB MaTepHaoB Ha p: 006paboTKM TAHHBIX, MHTEPNIPETALMH PE3Y/IBTATOB C OMOIIBIO CPEICTB HCKYCCTBEHHOTO MHTEILIEKTA.
we/ crammax ux nony , 0BpacoTki, KH W SKCTLTyaTaWH, yotoBns  |K THOCTS: O o MeTOz10B MATepHATOB, HAYIHOTO
TPOBEICHHS IKCTICPUMEHTA. VICKYCCTBCHHBII MHTEIUICKT B AHATTH3E IAHHBIX: AHaJN3a K MHTEPTPETAlHH YKCTICPHMEHTATBHBIX TaHHBIX, 5 (EKTHBHOTO MCMIOB30BAHMS CPEICTB AHANN3a HA OCHOBE HCKYCCTBEHHOTO
MAIIHHHOE 0GYUeHHE, KOMITBIOTEPHOE 3PEHHE, ABTOMATH3AIIA 00PAGOTKM | MHTE/ICKTa IpH pelieHHN TeBCKIX 1 sazau.
MHTEPIPETALHMH SKCTIEPHMEHTATBHBIX PE3YTTbTATOB.
Prerequisites: Methods of | Purpose: familiarization with modern methods of materials research, principles |Knowledge: knows the theoretical found of modern physical methods of materials research, the principles of operation of research
Non-destructive Testingin |of operation of research equipment and methods of analysis, including the use of |equi the possibilities and li of using artificial intelligence in data analysis and interpretation.
Production artificial intell for p and interpreting data. Ability to choose research methods in accordance with the stages of obtaining, processing and operating materials, substantiate experimental
Postrequisition: Execution |Contents: physical principles of research methods, operation of research conditions, and process the data obtained using analytical and intelligent methods.
Structuresand | and Defense of Master's i Practical possibilities and i of the most important methods [ Skills: skills of working with research equipment, optimizing experimental parameters, digitally processing data, interpreting results using
properties of I‘:/[myselrci:lsbgi‘i‘;:e PD/EC| PBMS 6308 30/0/30/55/12,5/22,5 N/p |Thesis of rescarch of materials at various i&.a.ges of their production, processing, a'mﬁclal intelligence. ) o ) o ]
materials p and of the experiment. Artificial Competence: competencies have been formed for the integrated application of modern methods of materials research, scientific analysis and
intelligence in data analysis: machine learning, computer vision, automation of |interpretation of experimental data, and the effective use of artificial intelligence-based analysis tools in solving research and engineering
processing and interpretation of experimental results. problems.
TpepexkBU3NTHI: Makcarbl: KpUCTaIUIBIK 3aTTapIblH KYPhUILIMIBIK KPHCTAILIOrpaduschl MeH Binimi: Kpucramsik 3artapibii K Herisri yr KYPBUIBIMIBIK 3aHIbLILIKTAPbIH, KPHCTAILT
©Omnipicreperi 3aTTapbt KYPBUILIMBIHBIH HETi311 YFBIMIapbl MEH DJIEMEHTTEPIH, COHJIAi-aK ecenTeylin | KypbUIbIMIApbIH CHIIATTAY JJIEMEHTTEPIH JKOHE eCenTeyIiH TEOPHSILIK Heri3epin Tepen Ginei.
Oy36ait GakpLIaliThIH dicTep/ | KpucTaLIorpadUsIbIK dKicTepin sepTTey. Biniri: KpucTamibik KypbUIbIMIap/Ibl Talliai alaibl, KpUCTAILIOrpadusIbIK ecentey KoHe oplictepin aHa,
Kpucrannodusmk TocTpeKBH3HTHI: Masmynbi: KpucTamibik 3aTTapibiH KyphUIbIMBIK 3aHbUILIKTAPbl, COH/IAH-aK | KPHCTAILION] JIBIK, i maitananein K K CHITATT 1 QHBIKTAF (b1,
Matepuanapasin a KoHe Marucrpaik KPHCTAIIBIK KYPBUILIMIAP/IbI €CEHTEY MEH MOJIEIbACY/iH Jarbitapsl: KpucTaiun KypbuUlbIMapbiH 5Ky e/ cHnaTTay, KyPbUIBIMIILIK THIITEP/Ii CATbICTRIPMAIBI TAIlIay, €CenTey HOTHKENCPiH
KYPLLILIMbL ?‘e" KYPBUTBIMIBIK KIVTK| ~ KKT/ 6308 3010/30/55/12,5122,5 K/ JIMCCepTANMSIHBI pecivey | KpucTauiorpadusiibik dxicTepi Typasl xkyiteni Tycinik. Kypbuibimabik MHTEpIpeTALUsIay, KPHCTAILIOrPapUAIBLIK IEPEKTEPMEH KACIOU KYMBIC icTey 1aFAbLIaPbI KalbIITACAIbI.
KacuerTepi/ Tanzay/ JKIHE KOpFay KpHCTaUIOrpadUsAHBIH HEri3ri TYCIHIKTEpi MeH YJIeMeHTTepi, KPHCTAIIBIK Kysiperriniri: Kpucramibik MaTepHaiiapasiH KYPbUIBIMBIH KEUICH]I TYCIHY, KYPBUIBIMILIK KpHCTALIOrpad st JICTEPiH FHUIBIMU-3ePTTEY
MaTepHaIapbIH HEri3ri KypbUIBIM/ILIK TYpiiepin Taniay. Kpucramn IKOHE ecenrrepie THiMI naii A C1 K JKOHE HOT i Kacibu TyprbIa Herizey
KYPBUIBIMIAPBIH CHITATTAY YILIiH KPHMCTAILION JIBIK, KY3BIPETTI/II KalbIITacabl.
KecTesepi Kouany.
TIpepeKBH3HTHI: Lesb: u3yueHne OCHOBHBIX MOHATHIT M YIEMEHTOB CTPYKTYPHO# 3uanus: ri1yG0KO BIIajIeET OCHOBHBIMH TOHSTHAMU CTPYKTYPHOI padpun HX BELLECTB, CTPYKTYPHBIMU
Mertozbl Hepaspywaouero | Kpucramiorpadui u CTPOCHHs KPUCTA/UIMMECKHUX BEIECTB, & TAKIKEe SAMH, HJIEMEHTaMU KpHC CTPYKTYp U TEOpert pad: MX METOJI0B.
KOHTPOIISi B IPOM3BOJICTBE/ KpHCTALIOrpad) MuECKHX METOI0B pacyera. pacuera.
C Cucremar C 0 3aKOHAX CTPOCHHS ‘VMeHHe: aHAIM3HPOBATh KPHCTAIIMYECKUHE CTPYKTYPBI, IPHMEHSTH METO/IbI KPHCTAILIOrPAHueCKHX PACUeTOB H MOJICIHPOBAHHS,
CTpyKTYp N Kpucrannodusmk ToctpexBH3nTLI:OdopMiteH |KPHCTALTMYECKHX BEIIECTB, & TAKKE KPUCTALIOrPaUUECKUX METO/IOB PACUETa |ONPEENISTh CTPYKTYPHBIE XapaKTEPUCTHKHU € X KpHCTaJUIorpagudecknx Tabmi.
cBoiicTBa au ctpykTypHsiii | TIJUKB | KSA/ 6308 30/0/30/55/12,5/22,5 H/m  |ue u samura marucrepekoit |1 C1 4eCKHX CTPYKTYP. O TOHATHS U DOPMUPYIOTCS HABBIKH: CHCTEMATHYECKOTO OITMCAHHS KPHCTAIUTMYECKHMX CTPYKTYP, CPABHUTE/ILHOIO aHATM3a CTPYKTYPHBIX THIIOB,
MaTepHajoB/ anamm3/ mccepranuu / 2JIEMEHTBI CTPYKTYPHOH KpUCTAILIOrpap i, aHAIH3 OCHOBHBIX CTPYKTYPHBIX MHTEPIPETALMHK PE3YJILTATOB PACUCTOB, MPO(ECCHOHANLHOI PAGOTHI ¢ KPUCTAILIOrpadHUCCKUMH JAHHBIMH.
‘THIIOB KPHC Mare] hat % X K THOCTB: C() 0 CTPYKTYPBI KPHCT MaTepHaioB, 3 ek THBHOrO
kpuctauorpad: Tabmit s CTPYKTYP KPHCTAJLIOB. HCIIONb30BAHUS METOJIOB CTPYKTYPHOI KPHCTAILIOrpa()iu B HAY4HO-MCC/ICOBATEILCKHX W IPHKIIAJHBIX 33/1a4aX, MOJC/IHPOBAHUS
KPHCTAJUTHYECKHX CTPYKTYP U MPOECCHOHAILHOrO 000CHOBAHHS PE3YIIbTATOB.
Prerequisites: Methods of | Purpose: to study the basic concepts and elements of structural crystallography | Education: proficient in the basic concepts of structural crystall hy of crystalline structural patterns, elements of the description
Non-destructive Testing in and the structure of crystalline sut as well as crystall hic calculation |of crystalline structures and the th ical found: of crystall hic calcul methods.
Production methods. Ability to analyze crystal structures, apply methods of crystallographic calculations and modeling, determine structural characteristics using
Structures and Crystallophysics Postrequisition: Execution |Contents: A systematized view of the laws of the structure of crystalline international crystallographic tables.
properties of and Structural | PD/EC| CSA 6308 30/0/30/55/12,5/22,5 N/p  |and Defense of Master's t as well as crystall hic methods for calcul and modeling Skills are being developed: systematic description of crystal structures, comparative analysis of structural types, interpretation of calculation
materials Analysis Thesis crystal structures. Basic concepts and elements of structural crystall s results, professional work with crystall hic data.

analysis of the main structural types of crystalline materials. The use of
international crystallographic tables to describe crystal structures.

Competence: competencies have been formed for a comprehensive understanding of the structure of crystalline materials, the effective use of
structural crystallography methods in research and applied tasks, modeling of crystal structures and professional justification of the results.




Marepuaniapasin
KYPBLIBIMBI MeH
Kacmerrepi/

Marepuanapst
3epTTeyin
3aMaHayn
anicrepi/

KIUTK

MZZA/ 6309

30/0/30/55/12,5/22,5

K/n

TIpepexBu3nTLI:
©Ounipicrepaeri sarTapabt
Oy30aii GakbimaiiTeH dicTep/
TlocTpekBH3NTEI:
Marucrpaix
HCCepPTANMSTHBI pecivey
AIHE KOpray

Makcatbl: MaTepHalIapIbl 3epTTEYIIH 3aMaHayn d1icTepiMeH, 3epTTey
KaGBIKTAPBIHBIH KYMBIC IPHHLHNTEPIMEH XKAHE TAIIAY MICTEPIMEH, COHBIH
iminge gepexTepi onzey KoHe HHTEPIPETALHIAY YIlliH KacaH bl
MHTEJUIEKTTi Naii/lalaHyMeH TaHbICy.

Masmynsr: 3epTTey d1icTepiHin GH3HKAIBIK IPHHLKITEPI, 3epTTeY
KaG/IbIKTapBIHBIH KYMBIChI. MaTepuanap bt aybit, OHICYIH, Ta3apTy bl
JKOHe Naiijasiany biH OPTYPIIi Ke3eHAepiHeri eH MaHbI3/(bl dticTepiHin
NPAKTHKAIBIK MYMKIHIIKTEPi MEH IIEKTeyIepi, SKCIIEPUMEHT KYprizy
maprrapel. JlepekTep)i Taiayaarbl JKacat bl HHTEIUICKT: MAIMHAIBIK OKBITY,
KOMITBIOTEPIIIK KOPY, OHIEYIli aBTOMATTAaH/IbIPY KIHE IKCIIEPUMEHT
HOTIKENIEPiH HHTEpIIpeTalHsiay.

Binimi: Matepuanaap/ast 3epTTeyin 3aManayn (H3MKaIbIK 91iCTePiHiH TEOPHSIIBIK HEri3/epin, 3epTTey XKalbAbIKTapbIHBIH KYMBIC
NPHHIHMNTEDH, CONaii-aK AePeKTep/li OH/Iey MEH HHTEPIPETALHsIAY1a KOIAHBLIATHIH KacaH/Ibl HHTEIIEKT dicTepiHin MyMKiniKkTepi MeH
meKTeysepin Tepen Giemi.

Biniri: Matepuaiiap/is! 3epTTeyin apTypiii Ke3eHuepine caiikec aictep/i Taniail anabl, IKCICPHUMEHTTIK KOHABIPFbUIAPMEH JKYMBIC icTeiii,
IBIHFAH IEPEKTEP/li MALIHHATIBIK OKBITY KOHE KOMILIOTEPIIK KOpPY 2JIEMEHTTEPIH KOJIAHa OTHIPBIN TalIaiiIbl.

Jlarputaphl: DKCTIEPUMEHT KYPTi3y IapTTaphiH HETi3iey, oJiey HOTHKEEPiH HHBPILIK ORIEY, IEPEKTEPIi ABTOMATTAHIBIPBLIFAH Tallay,
HKACAHIBI MHTCIUICKT KYPA/IaphiH i N1y JAFbLIAPHI KaJIbITITaCA L.

Kysiperriniri: Marepualiap/isl 3epTTeyjiin 3aMaHayn 91icTepiH FhUILIMH KoHE KoJIaHOabl MiHeTTep/ie Keen i KoIIauy, SKCiepUMEHTTIK
JIepeKTep/li MHTEUIEKTYalIbl TAllJiay, 3ePTTey HOTHKEIEPiH JHoNes i TYCIHIipy jKoHe HH(PIBLIK TEXHOIOrHsIap Herisinge Kacion merim
Kalbliay Ky3bIpeTTiIr KabliTacaibl.

TTiK HOT] MH




TIpepexBu3nTEI: JICHY c MaTepHanoB 1| 3HaHHA: TTyGOKO BIANECT TCOpeT (H3HYCCKHX METOZIOB MaTepHasios, paGoTst
Merozbi Hepasp; o paGoTsi TENTLCKOI anmapaTyphbi, METOIMKH CKOro 060p; a TaKKe TSMH 1 Orp: METOJIOB HCKYCCTBEHHOTO HHTEILICKTA, HCTIOMb3YeMBIX IIPH
KOHTPOIIs B IPOM3BOACTBE/ | MCCIIEI0BAHMIE. 00paGoTKe M HHTCPNPETALHH TAHHBIX.
Coneprkanne: PH3HICCKHE ABICHHA, HA KOTOPHIX GasHPYIOTCA METOBI VMeHHe: BHIOMPATh METOMIBI B COOTBETCTBHH C PA3THYHBIMH TANlaMi H3ydCHHs paborarth ¢ JTHHBIMH
Copemeribic MocrpexpusnTbi:Odopmie paboTst CKOIi anmapatypel, b JIaHHBIC C /EMEHTOB 0 " PHOTO 3pCHHS.
Cle:(l)'P " METOZE! M€ M 3aliTa MarHCTepCKoi if. IIpakTHueckue TH H OI'D: ii Hagpiku: ¢ HaBBIKOB yenosuii Ta, it 06PaGOTKH Pe3yNbTATOB H3MEPEHHI,
CBolicTea HCCIIe0BARMS TJVKB | SMIM/ 6309 30/0/30/55/12,5/22.,5 3 Hin JwccepTanum / METOJIOB HCCJIE/IOBAHHS MaTEPHAIIOB Ha P CTajMAX UX MOy N apTOMaT 0 aHAIM3a JIAHHBIX, HH' HBIX PE3YJIbTATOB C CPEICTB HCKYCCTBEHHOTO
MaTepuaios/ MaTepuatos/ 06paboTkH, mepepabOTKH  IKCIUTyaTalluH, YCIOBHS POBEICHHS HMHTEJIICKTA.
sKcnepuMenTa. CriocoGhl 06pabOTKH TMOJTYIEHHBIX PE3YIbTATOB H OLCHKA KoMIeTeHIIH: KOMIIEKCHOS METOZI0B B Hay4HBIX H IPHKIATHBIX 3a/1a42X,
9KCTIEPUMEHTATBHBIX JTAHHBIX. HHTEIUICKTYalbHbI aHaIH3 TAbHBIX JAHHBIX, aPTyMEHT HH Ppe3ybTaToB o
it IpUHATHA ) PpellieHHuii Ha OCHOBE IH(POBBIX TEXHOIOTHIA.
Prerequisites: Methods of | Purpose: familiarization with modern methods of materials rescarch and Knowledge: deeply knows the theoretical foundations of modern physical methods of studying materials, the principles of operation of research
Non-destructive Testingin |principles of operation of research equipment, research methods. equipment, as well as the possibilities and li of artificial i methods used in data processing and interpretation.
Production Contents: Physical phenomena on which research methods are based, principles | Ability: can choose the appropriate methods for different stages of studying materials, work with experimental installations, analyze the data
Postrequisition: E of oy of research obtained using elements of machine learning and computer vision.
Structures and | Modem Methods and Defense of Master's limitations of the most important methods of materials rescarch at various stages |Skills: the skills of fating the conditions for experiments, digital p ing of results, data analysis,
properties of of Materials | PD/EC| MMMS 6309 SO0B05512.5225 13| Ny e of their production, processing, processing and operation, experimental interpretation of experimental results using artificial intelligence tools are formed.
materials Research conditions. Methods of processing the obtained results and evaluation of Comp the i of modern methods of studying materials in scientific and applied tasks, intelligent analysis of
experimental data. experimental data, evidence-based interpretation of research results and professional decision-making on the basis of digital technologies are
formed.
IpepexBu3uTHI: Makcarthi: ONTOd/IeKTPOHHKAHBIH (PU3HKATIBIK HEri3epiH XoHe KaHAPTHLIAThIH | BiniMi: OnTodneKTpOHHKaHbIH (H3HKAIBIK HETi3epiH, KaTThl AeHesepaeri GOTOKYObLIBICTAP/IbI, ONTOIEKTPOHIBIK HIEMEHTTEPIIiH KYMBIC
OnTOSMEKTPOHMKA HETi3fepi | IHEPrHs KO3JEPiH KIHE ONTOMICKTPOHHKAHBIH IIEPCICKTHBAIBIK IAMY NPHHIHMITEDIH, COHAi-aK KaHAPTEUIATHIH XKAHE JOCTYPIIi €MeC SHEPIHs KO3IePIHiH (H3HKAIBIK HICATAPE! MEH 1aMy GarbITTapbIH TEPeH
(Gaxamap) GarbITTaphIH 3epPTTEY. MeHrepesi.
Masmynsi: Kasipri 3aManrb 0nTo31eKTPOHHKAHBIH HETi3r 3lIeMEHTTEPiHikH Biiri: OnTod1eKTPORIBIK KYPBUIFBLIAPBIH AKYMBICEIH (H3HKAIBIK TYPFBIIAH Talail ataibl, OTOKAGBIIIAFBIIITAp MEH Ja3epiik
OnTOINEKTPOHHK IMocTpeKBH3HTDI: JKYMBICBIHA HETi3/1e/ITeH KaTThl i Herisri KyObUIBICTAp: yit iH cHnar i11b1, JKAHAPTHUIATHIH YHEPrUs KO3/epin MaiijaiaHy/IbiH MyMKIiHIKTepin Heri3xeiini.
MaTepHaAapAbIH | AHBIH (PH3HKATBIK OFNZHEK/ Marucrpaix TOpJIAp, APTYPIIi CHITATTAFbI d{orf)suc nerizingeri Gporokabbiinarbin | Jlarapiapsr: Omoaqek{polmuk JIEMEHTTEP/IH NapaMeTPIIEPiH ecenTey, OTOIIEKTPIIK KaHE ONTHKATBIK KyOBLTBICTAIIBI MOZIETIBIIEY,
KYPBLIBIMBI MeH | Herisaepiskone | KII/TK 6300 30/0/30/55/12,5/22,5 3 K/ |amccepraumsinbi peciviiey | 27EMEHTTED, KaTThI XaHE KapThLIAll OTKI3Till Tasepiep, KapbIKIHOATE! KYPBLIFBLIAPABIH THIMAUTIH C/IBICTBIPMAJIBI TAJIAY, FHLIBIMH-TEXHHKANIBIK JEPEKTEPMEH KYMBIC iCTeY JAFbLIaphl KAIbIITacalbl.
Kacuerrepi/ KAHAPTHLIATHIH AKIHE KOpFay amIap, CYHbIK KPHCTAIIbl MATPHIIANAPFA HETi3/IeNTeH aKIapaTThl KOpCeTy OnTOMIEKTPOHHKA MEH KAHAPTHUIATHIH YHEPIHA KO3/IEPi CAACHIHAFE! H3MKAIBIK GLTIMAI FHLIBIMH-3ePTTEY KIHE
SHEprus Ke3aepi/ KYPBUIFBLIAPbI. ONTOYJIEKTPOHMKAHBIH /IEMEHTTIK Ga3achii AaMBITYIbIH Ko/IanGa/Ib! MiHAETTEP/IE KSMCH i il [aany, NepereKTHBAIbIK TeXHOIOrHAIAP B! Garanay, HHHOBALMAIBIK HEKCHEDIIK mentiMuep
NePCIEKTHBAITLIK GaFbITTaphi, ONTOMIEKTPOHIBIK KYPBUIFBLIAPIB! KYPY KaObLIIay KY3BIPETTII KAIBIITACAIbL.
NPHHLHNTEDI, COHJIAl-AK JACTYPIIi eMEC HKIHE KAHAPTHLIATEIH YHEPTHA
KO3/Iepi, ONap/bl Malianany MyMKIHAIKTEPi TYPas! QH3HKAIBIK HICAIAD.
Ipepexensntoi: Lestb: u3ydeHHe QU3HIECKHX OCHOB ONTOICKTPOHHKH H BO3OGHOBIAEMBIX 3nanus: ryGoKo Baeet Qi orr or B TBEP/IBIX TENAX, NPUHIMIIAMH PaGOThI
OcHOBBI HCTOYHHKOB YHEPTHH H NIEPCIICKTHBHBIX HATPABICHHUIT PA3BHTHS ONTODIIEKTPOHHBIX HICMEHTOB, A TAKKE (PHIHYCCKIMH HICAMH H pasBHTHA W HeT,
ONT031eKTPOHHKH(6aKaIaB |ONTOIEKTPOHHKH. JHEPIHH.
P Conepranne: OCHOBHbIE (PH3HYECKHE ABJICHHS B TBEP/ABIX TEJIAX, MOJIOKEHHbIE |YMeHHe: PU3HYECKH aHAIM3HPOBATH PabOTY ONTOMIEKTPOHHBIX YCTPOHCTB, OLEHHBATD XaPAKTEPHCTHKH (GOTONPHEMHHUKOB H JIA3EPHBIX
Dusuccxie B OCHOBY paboThI Ga30BBIX HJIEMEHTOB COBPEMEHHOH ONTOMIEKTPOHHKH: crcTeM, 000CHOBBIBATH BO3MOKHOCTH HCIIOJIB30BAHIS BO30OHOB/ISEMBIX HCTOYHHKOB YHEPTHH.
OcHoBbt TocrpexBusuTbi:Odopmien |oropesucTopos, GoTONpHEMHBIX HIEMEHTOB Ha 0CHOBE (oTOdC pasinynoii  |Hasbiku: HOPMUPYIOTCS HABBIKH PacyeTa MapamMeTpoB ONTOYIEKTPOHHBIX JIEMEHTOB, i} TPUYECKHX M ONTHYECKUX
C:::;:::;" om(mn::pmmx VKB FOOVIE/ 30/0/30/55/12.5/22.5 3 Hyn  [Me W sauuira MarucTepekoit TIPUPOIBI, TBEP, " I1a3epoB, L SBIICHHUIT, CPABHUTEILHOIO aHaIH3a Y ()EKTHBHOCTH YCTPOICTB, PAOTHI ¢ HAYYHO-TEXHHYECKHMH JAHHBIMH.
6309 7 JccepTanun / yeTpoiicTn ¢ Ha OCHOBE KU, K hopmup:; KOMILIEKCHOTO HCIIONb30BaHMs (PH3HYECKHX 3HAHHH B 0OJIACTH ONTOIEKTPOHUKH 1
Marepuaiios/ uoxoﬁvnimmmemme Marpuil. TlepcrieKTHBHbIE HANPaBJIEHHs PA3BUTHSA dJIEMEHTHOI Gasbl HC JHEPIHH B Hay €JILCKMX M NIPHKJIA/IHBIX 33]1a4aX, OLEHKA [1EPCIEKTHBHBIX TEXHOIOM M,
MCIOL"_MKH ONTOYIEKTPOHNKH, TIPHHIIMIIOB IOCTPOCHHSI ONTOMIEKTPOHHBIX YCTPOHCTB, a TIPHHSTHE it
suepri/ TAKKE PUIHICCKHE IIPE/ICTABICHHS O H "
HCTOYHUKAX DHEPIHH, BOMOKHOCTH HX HCIIOJIL30BAHHS.
Prerequisites: Fundamentals | Purpose: to study the physical of optoel ics and bl d deeply Masters the physical of Optoel 1 in solids, the principles of operation of optoelectronic
of Optoelectronics energy sources and promising areas for the developi of 1 3 elements, as well as the physical ideas and directions of P of ble and ditional energy sources.
(6axanasp) Contents: The main physical phenomena in solids, which are the basis for th Ability to physically analyze the operation of devices, evaluate the characteristics of photo receivers and laser systems, justify the
Physical Postrequisition: Execution |work of the basic elements of modern ics: p i possibilities of using energy sources.
Structures and Foundations of and Defense of Master's photodetector elements based on photoedcs of various nature, solid-state and Skills: calculation of of ic elements, modeling of photoelectric and optical p ive analysis of the
properties of Optoelectronics | PD/ EC | PFORES 6309 30/0/30/55/12,5/22,5 3 N/p | Thesis semiconductor lasers, LEDs, information display devices based on liquid crystal |effectiveness of devices, skills of working with scientific and technical data are formed.
‘materials and Renewable matrices. Promising directions of development of the element base of C the of the i d use of physical knowledge in the field of Optoelectronics and renewable energy sources in
Energy Sources optoelectronics, principles of construction of optoelectronic devices, as well as | research and applied tasks, the of promisi hnol the adoption of i ive engineering decisions is formed.
physical concepts of non-traditional and renewable energy sources, the
possibility of their use.
Kadenpa merrepymrici Ab6xpaumos P.T. "KExIT" KM iexanst Maauspos H.K.
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JKyMmbicOepyiriiep:
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TIpepexnusuTbi: Llesms: O3HAKOMIICHHE C COBP MATCPHATOR 1| 3HaHst: 1yGOKO RIACET TEop UMM 1X X METOJLOB MAaTEpHAIOB, paGoTht T
KOMIBIOTEPHBIE TEXHOJIONHM B | TP PaGuThl MCCIE0BY CKOIf anmapaTypbl, METOMMKH €ITbCKOro 000y a TaKxKe MM H OFp MCTOJLOB HCKYCCTBEHHOIO HHTCILICKTE, HCTOJL3YCMBIX TPH
(prmteckolf nayke n HeeeoBaHMi 0GpaGoTKe M MHTEPTIPETALIH JIaHHbIX.
obpasoBaHii Copeparime: u3Mueckue SBICHHUA, HA KOTOPBIX GasMPYIOTCS METOJIbI VMenue: BHGHPATH METO/b B COOTBETCTBHMN C PsIHHbIMK STanaMH H3yeHHs P patGorats ¢ p HBI
Conpemenibie TocTpexBmInTbi: He 1 paborst "€JILCKOH anmapaTyphbl, BT 11 JEaHHbIE © JIIEMEHTOB 0 1 KOMITHIOTEPHOTO 3PEHHUA.
Crpyxryp 1 METOJB OdopmIICHHE 1 3AIIATA 1. [IpaKTHIECKIE B [H ¥ Orp Haspiicu: Qopmup HaBBIKOB. yenosuii np aKcrepHvMenTa, dp 0GPaGOTKH Pe3yIIbTATOB HIMCPEHHH,
cpoiicrna ke ORI IJVKB | SMIM/ 6309 5 30/0/30/55/12,5/22,5 3 Hin MATHCTEPCKON /MCCEPTALIIN | MCTOJIOB HCCHE/IOBANNS MATCPHAIIOR Ha PAMIHIHELX CTAJUIX KX ,  |aeromarusup 0 AHAIIFA JIHHbIX, HHTEPIPETALTH IKCTIEPHMCHTAIILHBIX PE3YILTATOR ¢ HENOMLIOBANHEM CPCACTS HCRYCCTBEHHOO 5
marepuanon/ MaTepHaon/ 0OpPaGOTKH, MepepaloTKH M IKCILIYATALHH, YCIOoRHA [pOBEHCHHSA HMHTCIICKTA
akenepienta. CriocoGhi 0GpaBOTKH MONYICHHLIX Pesyilh] TOB ¥ OLCHKA KOMIETCHLIHH: KOMIICKCHOC T1f P METOJIOR MATEPUAIOB B HAYHBIX H IIPHIJIUIBIX 3a1a4aX,
SKCHEPHMEN TWILIBIX JINHBIX. HHTEILICKTYQIbH b AUATHS OKCICPHMCHTAILHBIX JHHbIX, ApryMCHTHPOBAHAA HITEPIPCTALHA PE3YILTATOB HCCIEOBAHS W opmuposaie
KOMIETEHLMI [IPHHATHS HPOGeCCHONUIBLHBIX permennii Ha ocHoBe WHPPOREIX TeXHOMOMM.
Prerequisites: Actual Purpose: familiarization with modern methods of materials research and Knowledge: deeply kiows the theoretical foundations of modern physical methods of studying materials, the principles of operation of research
Computer Technologies in principles of operation of research equipment, rescarch methods equipment, as well as the p lities and ions of artificial i methods used in data processing and interpretation
Physical Science and Contents: Physical phenomena on which research methods are based. principles | Ability: can choose the appropriate methods for different stages of studying materials, work with experimental installations, analyze the data
Structures and | Modern Methods Education of operation of research equipment, rescarch methods. Practical p "b|lmcs and |obtained using elements of mu‘chinc learning and computer YISiOn. . -
3 3 i e & X 7 5 Postrequisiti Ixecution and | limitations ol the most important methods of materials research at various sf Skills: the skills of e the conditions for d experiments, digital processing of measurement results, automated data analysis. i
propertics of of Materials | P/ EC | MMMS 6309 5 30/0/30/55/12,5/22. 3 Nfp - . = £ : : = e g B T 5 & 5
L T il e Defense of Master Thesis of their production, processing, processing j‘md operation, exper un‘cnml 3 interpretation of experimental (u,suILf using artificial intelligence (m‘ls are lan»ncdv - ‘ o
conditions. Methods of processing the obtained results and evaluation of Competence: the integrated application of modern methods of studying materials in scientific and applied tasks, intelligent analysis of
experimental data experimental data, evidence-based interpretation of rescarch results and professional decision-making on the basis of digital technologies are
formed.
Tpepexnianrrep: Ouzka MakeaThi: ONTOMIEKTPOHHKAHBIH (PHIMKAILLK HENBACPIH Htie SkanapTeUaTeii | BiiMi: ONTOACKTPOHNKANBITL (PHIUKAIBIK HETT3Iep iH, KaTTh! 1 hororyObL OITTORIICKTPOHJIBIK, HMICMEHTTEPIH KYMBIC
FBUIIMBE MEH Gitiv Gepy/ieri | FHEpris Kosepit JKaNC OMTOdIEKTPOHMKANKITL HCPCICKTHRANBIK MY NPHHLATITEPIH, COMAT-AK KAHAPTHUIATHIH HKAHE JCTYPUIT EMeC SHEPr IS KO/CPITIH (PHIHKAILIK HACATAPHL MEIL JAMY GarbITrapLiH Tepet
KOMIBIOTEPIIK GarbITraphii 3epTTeY. MeHrepes.
HoJOrHAIap Masmynnt: Kasipri samanrst m|'m:mcmpomncaumllucrrsri ANCMEHTTEPIHIK Biiri: OrrosiekTpObiK KyPhUEBLUIAPALIL KYMBICRIH (PH3MKAILIK TYPrBija asptait anajibl, GOTOKAOKLUIAFBILITAP MEH JA3CPIIK
ONTOMMEKTPOHIK TMocrpexsinuTTep: SKYMBICBING HErIHIESITeH KATTB i erisri K kyG crap: | sikyHenepitii cHnaTTaMaIapI i Garaiaiii, KANApTLUIATHIT SHEPrH Ko3jlepin nafiananyhi MyMKiHIKTEpIH Heri3ei
aTepianapALI | AHBIH (QIIHKUILIK OFNZIEK Marnetpiik ccepTalstb | (POTOPEIHCTOPIAp, APTYPI CHITATTALI oTonne Heriziieri oToKadLLArbIT Jlarjtsiapst: OTTONIEKTPOILIK eMeITTCpAIH TAPAMETPIIEPiT CoerITey. (haTodIeKTPIIIK HKIHE ONTHKVILIK KYGbUILICTAP)ibl MOACHLIICY,
KYPLLILIMBY Met | Heriziepi Kate KIVTK 6309 5 30/0/30/55/12,5/ 3 K PeCiMIEY HKIHE KOpFay SMEITTTEp. KATTH KAHE KApTHLIAl OTKIBF I JasepIIep, KAPLIKIHOATH! KYPHUIFLIAP/BIH PHIMALIEIH CONLCTHPMAITHL TAIAY, FBUIBIMH-TEXHHKAIIBK JICPEKTEPMCH KYMBIC ICTCY JAIbIIAPL! KQILITACUHL 7
Kacnertepi/ SRANAPTLIIA TR i (naMAap. CyHbIK KpHCTAL! MATPHIANIAPIA HEF i3SI ¢H aKIApaTTh KOPCCTyY ICysiperTiniri: OnroniekTPOHHKA Mel AKAHAPTLUIATHIT SHEPIAA KO3/ICpL CanacHHAArE PHIMKAILIK GINIMJL FUIBIMH-SCPTTCY KAHE
AMEPTH KoBjiepy/ KYPBUIEBLIAPLE OrIToaNeKTPOHMKAHBIH MEMEHTTIK Gazachii JMBITYAbITL KO@aHGAILL MIACTICP/C KEWICH Taiijttany, TEPCHEK THBATTLIK TEXHOJIOT HAIPAE! Garasiay. < MEBKCHEPIIK 1eIIMAS)
MEPEIIEK THBAILIK GAFLITTAPLL, ONTONICKTPOHJILIK KYPRLILLIAP/LL KYPY KaGBYLay Ky3bl PETTUNT KUILHITACAbL
HPHHLANTEPI, COMaii-ak JIOCTYPILE €MEC HKOHE HKAUAPTBLIATHIT JHCPris
KO3CPI. Ollap;ibl Tial Aasiany MYMKIHKTEP] TYPaIb! (PHIMKUILIK HACATAP.
TIpepexBusuTs: Tlesth: HayHeHme (U3eckuX OCHOB OMITOMICKTPOHHKI 1 BOZOGHOBIAEMBIX SraHnd: TIYGOKO BIajiceT (PHAHICCKUMH OCHOBAMH ONTOMICKTPOHMKH, (hoTOGYIKAMY B TBEP/ILIX TEJAX, IPHHIHTIAMH pabore
JCOMIBIOTEpHBIE TEXHONIOTHH 1 | HCTOUHUKOB SHEPIHHI 1 TIEPCIIEKTHBHBIX HarpasJcHuii pasBHTHs ONTOOICKTPOHHELX HMIEMEHTOR, 4 TAKKE (PHAUECKIMI WCAMH 1 HAIP PAIBHTHS BO HHerp X MCTOUHHKOR
(puzreckoit HayKe 1 OITOMICKTPOHIKH 2HEPruH
Dusnticckue OGpaATORAHIH Copeprrartie: OCHORBIBIE (PHIHYECKHE ABNCHIA B TBEP/LIX TeNax, HoJNoKeHHbe | YMeHHe: PHIHHCCKH aHUIMIHPOBATE paBory onTeaNeKTPOHHBIX YCTPOHCTD, OUCHMBATE XaPAKTEPUCTHKH (OTONPHEM HMKOR 1 JHZCPHBIX
S TMocTperBHINTBI B OcHOBY PaGOTELI Ga3OBLIX HNICMEHTOB COBPEMEHHOH ONTOMNICKTPOHMKH: s cHeTeM, O0OCHOBLIBATL BOBMOKHOCTH HCIONL3OBAMI BO30GHOBISEMBIX HCTOUHUKOR DHEPLIiT.
Crpyscrypn CITTOSEKTDOHHE ) 3 ()(|mpMJlCHMCvl’I sauuTa (patopesncTopos, GOTOMPHEMHBIX JIEMEHTOB HA OCHOBS (oronne p: I-Iunmkliz (OPMHPYIOTC HABLIKH PACYETa apaMETPOB on'nz‘mcrr;x:mmx DIIEMEHTOB, orosmerTp X 1 OfITHYECKHN
cunﬁcl’ua i TI7UKB FOOVIE/ 5 30/0/30/55/12,5/22,5 3 Wi MATHCTEPCKOH IMCCEPTALH | IPUPO/IbL. TRCPAOTENLHBIX H HOIYTIP X Ja3CPOB, ARJCHIH, CPABHUTENLHOTO aHANN 3 S((PEK THBHOCTH yCTPOFHCTB, PaGOTLI ¢ HAYHHO-TEXHHICCKHMH JIaHHBIMH. 7
. 6309 VCTPOHCTB i Ha OCHOBE K : popmupyeTest K KOMIUIEKCHOTO it PUBHITSCKIX JHANMIT B OOJIACTH ONTODNEK TPOHHKI 1
matepuaion/ BO3OGHOBJIACMBIC 3 - -
el marpuil. [lepenextiphbie PAIBUTHI ) Gaspl BO30CHOBJISCMBIX IHCPIHM B HAY ce: M NPHICIA/IEIX 3aa4aX, OLIEHKA TICPCTICKTHBHEIX TEXHONOrIiL,
- OUTOMIEKTPOHHKIL, TIPHHIATIOR TIOCTPOCHHS] OITOMICKTPOHIH x—ycrpni‘n:m a TIPMHATHE HHHOBALHOHHbIX HHKCHEPHBIX peteHmit
TaioKe PHHICCKHE TTPEACTABICHHS O HETPAIMUKHORHLIX H BOIOGHOBILIEMUIX
HCTOUHMKAX. SHEPTHI, BO3MOMKHOCTH HX HCTIOILSOBAHILA
Prerequisites: Actual Purpose: Lo study the physical found: of op! nics and bl Education: deeply Masters the ph Toundations of Optoelectronics, photoelectronics in solids, the principles of operation of optoclectronic
Computer Technologies in encrgy sources and p areas for the lop of lectronics. 1 ts, as well as the physical ideas and directions of development of renewable and non-traditional energy sources.
Physical Science and Contents: The main physical phenomena in solids, which are the basis for the Ability to physically analyze the operation of optoelectronic devices, evaluate the characteristics of photo receivers and laser systems. Justify the
Physical Education \work of the basic elements of modern optoelectronics: photoresistors. possibilities of using renewable energy sources.
Structures and Foundations of Postr Execution P d ¢ clements based on photoedes of various nature, solid-state and Skills: calculation of parameters of optoelectronic elements, ‘modeling of photoelectric and optical phenomena, comparative analysis of the
properties of Optoelectronics | PD/ EC | PFORES 6309 5 30/0/30/55/12,5/22,5 3 N/p Defense of Master Thesis d lasers, LEDs, i display devices based on liquid crystal | effectiveness of devices, skills of working with scientific and technical data are formed. 7
materials and Renewable matrices. Promising directions of development of the element base of ctence of the integrated use of physical knowledge in the field of Optoelectronics and renewable encrgy sources in
Energy Sources p principles of ion of op ic devices, as well as wthe of promisi ies, the adoption of engineering decisions is formed.
physical concepts of non-traditional and renewable energy sources, the
possibility of their use.
| S

A6panmos P.T.
bayGekosa .M.

Kadeapa MeHrepyuici

DaBaitsep

CTyaeHTTIK Mscenef
JIMPEKTOPBI M.y 2.




