©.7.02-12

KA3AKCTAH PECITYBJIMKACEI FBIJIBIM XOHE
MHHUCTEPCTBO HAVKH U BBICIIEIO OEPA30RB
THE MINISTRY OF SCIENCE AND HIGHER EDU

KOFAPBI BUIIM MUHUCTPJIITT
AHUA PECITYBJIMKU KA3AXCTAH
CATION OF THE REPUBLIC OF KAZAKHSTAN

M.Oye308B aTbingarsi Onrycrik Kazakcran yHuBepeuteri Kommepuusinsik emec AKIIHOHEPJTIK KOFAMBI
Hexommepueckoe aKLIHOHEPHOE 0011eCTBO [Osxcno-Kasaxcranckmii YHUBEpCHTET uM.M.Ays30Ba
Non-profit Limited Company M.Auezov South Kazakhstan University

<<>KapaTblIlI>ICTaHy FblﬂblMﬂ,apbl JKOHE Nejaroruk

achl» JKOFapel MeKkTe6i
Beicwas wkona

"EcTecTBeHHBIX HAyK W nejaroruku”
The Higher school: "Natural Sciences and Pedagogy"

«Dusnkay kadenpace/ Kadenpa «®dusukay/ Chair "Physics"

k.

SJIEKTUBTI IIOHJEP KATAJIOI'bI

KATAJIOT DJIEKTUBHBIX JAUNCHUTIIINH

CATALOG OF ELECTIVE DISCIPLINES

Bbb: 7TM01520— «®uszuxay / OIT: TM01520- «®usuxay / EP: TM1520 — «Physicsy»

lsivkent, 2025 r,

Shymkent, 2025 y.



Kypacrsipran asropnap: Kadenpa MeHrepyuuici:
ABTOpBI-COCTaBUTENN: 3aBeaytonii kadeapoi:
DIIeKTUBTI MOHAEP KaTanorsl  GesliMHEH Typajsl.
Karasior 31eKTHBHBIX JIUCLIUIIIMH COCTOMT ___ 4acTek.

Binim Gepy GarjapiamanapbiHbIH 31Bak3epi:
DnBaiizep 06pa3oBaTeabHbIX MPOrpamMmm:

DJEKTHBTI OHJIEP KATANOTE - GYJT TAaHAAY KOMIOHEHTTEPIHIH KypaMbIHa €HIeH OHACP/AIH Ti3iMi 60IbIT TabbLIa/b! XKIHE 01 OiliMalyLIBLIAPABIH OKBITY
TPACKTOPHUSICHIH HKEM/Ii KOHE 03 GETiHIIe KaH-KaKThl TYPHE aHbIKTay MYMKIHAITH Kypy KaxeT. DNEeKTHBTI NaHJep KaTanorsl 0apiibik MamMaHbKrap
VIIITH YKacanblHFaH jKoHe GapIIbIk MaMaHIaHbIPYIap/ibl KAMTHIB. DICKTHBTI MOH/EP KaTaTOTrBIHAA TaHJdy KOMIIOHEHTI OOHbIHINA MOHJIEP/IH/MOYIIB]IIH
KbICKALIA MA3MYHBI MEH MAKCATBI, PEPEKBU3UTTED] MeH IOCTPEKBU3UTTED] %kaHe opOip NOHAI/MOAYbAI OKbIN, YHPEHreHHeH KeHiHTT MEHrepiires
Ky3ipeTTep KopCceTiIreH.

Karasor s31IeKTUBHBIX IUCIUTIIIHH MPpeACTaBIsACT coboi nepevyeHs JUCHHUIUIMH, BXOASAIKUX B KOMIIOHEHT 1O BbIGOpy, JUJIs1 CO34aHust BOSMOXHOCTH rudkoro
1 CaMOCTOATEILHOTO BCECTOPOHHEIO ONPEeACIEHUA TPACKTOPHH OGy‘-[eHI/Iﬂ 06y11a}0u11/1x05[. Karaior 31eKTUBHBIX JUCLMIUIAH COCTABIIEH JJIst BCEX
CﬂellHEUII:HOCTCﬁ, YUHUTBIBasA BCE 06pa3013aTeanue TPaCKTOPHH. B karanore sIeKTHBHBIX JUCUMIUIUH OTPakatOTCs NMPEePEKBU3UTHI, TOCTPEKBHU3UTHI, LIEIb

[Tikip Ginuipymi:

PeueHsenr: OnyxamupoB b.3.
Reviewers:
RENAPTAMEHT! | & e . :

"aparbuibICTaly FEUIBIMIAPH] AW Melarorukach! '/ bl MEKTEOIHIH OKBITYIBIH HHHOBALMSJIBIK TEXHOJOTHSIAPhl MEH 9IICTEMEIIK KaMTaMachl3

€Ty KOMUTETIHIH MOXKUTiCiH e TAY : xarrama ‘ZZ Al 20N )

PaccMoTpeHO 1 00CYkKIEHO Ha 3aCRHY TSP MHHOBALIMOHHBIM TEXHOJIOTHAM O0yYEHHMsI B METOIHYECKOMY OOECTIEUEHHUIO BHICIICH HIKOJIBI
=

ECTeCcTBEHHBIX HAYK M MEAaroruku (IPOEQK B2 or 2 & D} 20 2 7).

M.OyesoB atbinaarsl OKY oky-oficremenik KeHec TapanbiHaH 6acrafaH MWbFapyra yebiHburad (No XarTama « » 20 K.)

PexoMeH0BaHO K u3nanmio YuebHo-meronuueckum Cosetom FOKY mm.M. Ayasosa (mpoTokos Ne OT « » 20 Is)

Recommended for publication by the Educational and Methodological Council of M.Auezov SKU (minutes N dated " b 20 y)



SJEKTUBTI IOHAEP KATAJIOTbI/KATAJIOT'A JIEKTUBHBIX TUCHHUILINH

TALOG OF ELECTIVE SUBJECTS
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MAMAHJBIK MOAYJBAEPI/ MOAYJHU CHELHUAJBHOCTH/ SPECIALITY MODULES
TMpepexsuzurrep: dusukajar [ MakcaThbl: %aHa 1€yMETTiK-)KOHOMHKAJIBIK JKaF/Iaiilap/ia MaruCTPpaHTTap bl Gonamak Bistimi: FBUIBIMHBIH Ka3ipri 3aMansbi JKeTiCTiKTepi KOHE 03bIK TEXHOIOMHSIAP bl KOJLIAHY, ONlap/ibl OKBITY KOHE
bl OKBITY JKoHE Garasay MeJaroruKaIbiK KbI3MeTiHe KoCiOH-NeNarorukasbiK Ky3bIpeTTiIIriH jKoHe a1icTeMeniK AaspiibiFbiH | Topbueney icitne naiinanany. OKbITYIBIH TEOPHSCHL MEH d/icTeMecine Ka3ipri 3aManfbl ke3kapac. Typai tumreri
anicremeci (Gakanaspuar) KaJIBIITACTBIPY. TPEHHHITEP/I JKOCTIApIIay KIHE OTKi3y.
Mocrpexsusutrep:Ilenarorn |Ma3smyHbl: MaKcaTTap/Ibl Kypy epeKIIenikTepi, Ma3MyHBbI, Ka3ipri 3aMaHFbl oicTepai, Mkemzairiri: MarucTpaHTTap ©3iHiK JKYMBIChIH yiibiMaacTbipabl. [lefarornkasbik KbIsMeTTi Kacibn Gackapasibl.
KabIK ic-Toxipube onicHamaap;ibl koHe GeHiHiK NOHACP/ OKBITY/IbIH YHBIMIACTBIPYUILLIBIK opMasapbin ©31iriHeH, IMOUMOHAIIBIK JKAFalbIH, COIIICY TEXHUKACBIH 1aMbITA/IbL.
KonjaHy. Op Typii cabaKTap/ibl YibIMIACTBIPY KoHE OTKi3y o i. Kypc Gar; napbiH, | JlaFabLIaPbI: FRUIBIMU 3ePTTEY CAlachiHIa FRUIBIMH, apHaiibl oHe Mep3iMAi anebHeTTepMeH JKyMbIC icTey
o Kacimi Geiintik moHaep/IiH dicTeMeTiK KaMTaMachl3 eTistyin 93ipiiey. ApHaiibl OKy CanachiH kKoHe JIAF/bICHI,
BITY B acinTik - . . N . . . o .
IV . KIT GabLay/ibl YHBIMAACTBIPY XKAHE KYPrisy S/licTeMeci.JKoFapbl OKY OPHBIHIAFbI TOHEpre KICiOH KbI3MET caslachlia JKaTaThlH 3ePTTEIETiH MPOLECTEP/iH, KyObUIBLICTap MEH OOBEKTIIEP/IiH TEOPHSIBIK KIHE
anictemenik NOHJIEP/i OKBITY KPOA 5301 5 30/0/30/55/12,5/22,5 1 P . - 8
. . N . KK Konanbabl yiIrisiepin a3ipaeyi xysere aceipy kabineri,
Herizaepi/ aicremeci - - i . . -
Kasipri FEUTBIMH JKETICTIKTEP/i CHIHH TalIay JKoHe Garanay, 3epTTey XKaHe NPAKTHKAIBIK MiHACTTEIi, OHBIH iinae
HOHAPAIBIK Cajlaap/a ey Ke3iH/e JKaHa HiesIap/ibl reHepanusiay Kadineri.
Kysiperriniri: MaructpanT skaHa aleyMeTTiK-5KOHOMHUKAIBIK jKaFAaiiiapaa sKOFapbl 0Ky OPHBIH/IA KACiOH-
NE/IarorMKaIbIK KbI3METTI THIMII JKy3ere achipyra Kabinerti Gosap; Geifintik monmepti okbITy bl skobanay,
anicTemenik memiM KaOblaaay, OKy canachii 6ackapy skoHe Oi1iM ajTymbLIapasIH KaciOn Ky3bIperTepin
KaJILINTAcTIPY OOfbIHINA KEMEH i Ky3bIPETTiNliKKE He Gostabl.
Tpepexsuzntel: Metommka  |Ilens: @opmup -1 OrMYECKOH THOCTH M it Suauus: JIOCTHIKCHHS HAYKH H TIEPE/IOBBIC TEXHOIOTHH O0YUCHHS, HCTIONB30BAHHE HX B Y4eOHO-
O0ydeHHs U OLICHHBAHUS B TMOITOTOBKH MArMCTPAHTOB K GyJIyllieii Ne/Iaroruyeckoii 1eSTebHOCTH B HOBBIX COLIMAIbHO- BOCIIHTATEIBHOI JeATenbHOCTH. COBPEMCEHHBIE TIOIXO/BI [0 TEOPHH 1L "
(usnke (Gaxanappuar) JKOHOMHYECKHX YCIIOBHSAX. HPOBEJICHNE YUeOHBIX 3aHATHIT PA3THYHOrO THIIA.
Toc ThI: C O M TIOCTPOEHHS TieNe, Ymens: Opr: TeIbHO paboThI TIpodp JbHOE TIeIarOrHYecKoit
TMenarormycckas MpakTHKa | METOZIOB, Wit u opra Gopm NPOGHIBLHEIX AHCHHITHH, fesTenbHOCTHI0. Brajienie coGoii, cBomM FLHBIM COCTAHHEM, ii peubio.
M opr: " PasIMYHBIX BUIOB 3aHATHIL. PaspaGoTka mporpamm HaBbIKH: HABBIKK PabOTHI ¢ HAYYHOI, CIICLMANILHOI M EPHOIMYECKOM JTHTEPAaTYPOil B 00/1ACTH HAYIHBIX
Merommka Kypea, it 1 npody JWCIITUIHH. M opr " i
Meromiueckue nperoxasatis MPOBEICHHST KOHTPOIS M Ka4ecTBa 00YYeHHS 10 CIIeLl. AHCLHILTHHAM B BY3e CMOCOOHOCTB OCYIIECTBIATE Pa3paboTKy TEOPETHUECKHX M NPUKIAIHBIX 00PA3IIOB HCCIIETYEMbIX MPOLIECCOB,
ocHoBbl mpopusiex | 4 | MPPD 5301 5 30/0/30/55/12,5/22.5 ! ABICHMIE 1 OGHEKTOB, 0T K cpepe ABHOI IeATEBHOCTH, b K KPUTIECKOMY 8
npenofasanus/ e BK AHAJM3Y M OLIEHKE COBPEMEHHBIX HAYYHBIX JIOCTHKCHUH, TeHEPHPOBATH HOBBIC MJCH MPH PEIICHHH
HCCTEOBATETHCKIIX M MPAKTHYIECKHX 3a/1ad, B TOM MHCAC B MEKMCIMITHHAPHOM 06MacTH,
Komnerenuun: Maructpant 6yaer criocode 9(p(eKTHBHO OCYLIECTBIIATS PO(ECCHOHATBHO-TIEAATOTHYECKYI0
JICATENLHOCTh B BY3€ B HOBBIX COLMA C) ; obnanath it KoMmmeTeHImeit no
NPOCKTHPOBAHHIO TPEMOABAHMS MPOMHIBHBIX JUCIMIUTHH, TPHHATHIO pemeHuii,
KauecTBOM O0yUeHHSI H () b SHBL it 0Gyua
Prerequisites: Teaching and |Purpose: Formation of pr 1 and ped; ical and methodol | preparation |Knowledge: modern achievements of science and advanced training technologies, their use in educational
Assessment in Physics of undergrad for future ped: | activity in new socio-economic conditions. activities. Modern approaches to the theory and methodology of teaching. Planning and conducting various types
(Bachelor's) Content: Features of the construction of goals, content, application of modern methods, of training sessions. Ability: Organization of independent
Post-requisi Ped ical | methodol and organizational forms of teaching specialized disciplines. Methods of work of master's. Professional management of teaching activities.
Practice organizing and conducting various types of classes. Development of course programs, Skills: skills of working with scientific, special and periodical literature in the field of scientific research;
hodological support of specialized disciplines. Methods of organizing and conducting quality |the ability to develop theoretical and applied samples of the studied processes, phenomena and objects related to
Teaching control and training in special disciplines at the university the sphere of professional activity, the ability to critically analyze and evaluate modern scientific achievements,
Methodical Basics Methods of PD TMSD 5 30/0/30/55/12.5/22.5 1 generate new ideas when solving research and practical problems, including in the interdisciplinary field. 8
of Teaching Special vC > > Self-control, your emotional state, and your speech technique.
€ P 5301
isciplines ies: The master's student will be able to effectively carry out professional and pedagogical activities in
Discipl Competencies: Th t tudent will be able to effectivel t profe I and ped: 1 activiti
a higher educational institution in the new socio-economic conditions; will have a comprehensive competence in
designing the teaching of profile disciplines, making methodological decisi ing the quality of training
and the formation of professional competencies of students.
Tpepexeusntor: ®usuka | MakcaTsi: (M3HKaHBIH Maiizia GOMYbI MCH 1aMy TAPHXbI AKOHE OHBIH JlICHaMackl Typatbl Tycinik | Bistimi: F39K Jyprisy/ i TeXHOTOTHACH! MCH ETiH GiTy, CORBIMEH Gipre TaKbIPHITHIK 03eKTiiriH, F3K-H
Tapuxsl (Gakanaspuar) KaJIBIITACTBIPY. JKacrapiiay/ia MakcaThl MCH MiHJIETiH, 36pTTey TypJiepiH aHbIKTay. 3epTTey/liH Taljaybl MEH CaThIChIH AHBIKTAY.
MoctpexBusutbi: FeutbiMu- | Ma3MyHbl: Gu3KKa TapUXBIHBIH KE3SHIUIIN, OHBIH 1aMy 3aH/IbLTBIKTAPIHBIH JKIKTETyi Mxempiriri: Kasipri 3aManrb1 KOMIbIoTepIiK %abIbIKTapMEH JKYMBIC icTeii Giy kepek; 3epTTey KyMbICHIHBIH
TE/IarorMKalbIK 3epTreyep  |Kenripinren. MusMKkaHbiH 6acKa FBUIBIMIAPMEH GailIaHbICh] JKOHE (PH3MKA FBUILIMBIHBIH HETi3ri | TalantapsIMeH ep JKOHE 3epTTey il Hrepy Kaker.
Savanayn sk | busuxa Tapixe MEHEDKMEHTI Macenesnepi TanKbitaHabl. Herisri Gpu3HKaibiK Haesnap/bl KalbInTacThpy JOTHKachl Jarnpicbt: Frutbivu onebuertepmen sxone onapiel KAK-HiH Tanantapeina caiikec Tipkeysi Gimy.
. Y o P BIUTK BSSZhGZh/ 4 30/0/15/50/10/15 1 KapacTeIpbiiajibl. FhUIbIME-3epTTey KbI3METIHIH MaKcaThl MEH Ma3MyHbl GasHanasl. binim Gepy | Ky3ipeTTiiri: BHONOrHSHBIH KOHLENTYAIb/Ibl JKOHE TCOPHSIBLIK HEri3iH, OHOIOrHSHBIH JKAIIIb FRUIBIM JKYiieciHueri 1
MeH . N S M I -
5205 GarzapyaMataphIH FRUTBIME 3¢PTTEY MEH JK00anay/IbIH oMiCHAMATBIK Herisepi; TeopHsATBIK KIHE | OPHIHBIH KOHE KYH/IBUIBIFBIH, IAMy TAPHXBIH JKOHE Ka3ipri 3aMaHFbI XKaF 1aiibiH Gityi kepek. bromornsubin

FBLIBIMH JicTepi

IMIMPHKATIBIK 3epPTTEY dJticTepi. 3eprTey aicTepine KoiibLIaThiH TananTtap; [lexarorukaibik
JKoHe (PM3MKANIBIK IKCTIEPHMEHTTI YHbIMIACTBIPY JKOHE XKYPri3y ofticTeMeci; PH3HKAIBIK KoHE
TIE/IArOrMKAJIBIK KYOBUIBICTAp MEH IIPOLIECTEP/Ii 3epTTEyre XKyHeli Ko3Kapac TalljiaHaibl.

i) Tallbjibl TabuFaTTarbl KyObUIBICTAP MEH YPiCTEpIiH GHONOrHAIBIK MOHIH

MeHrepy Kepek. BHONOrHAHbIH JKOHE Tallb/IBIK HETi3iH KoHEe OHOIOTHSHBI OKBITY
TEXHOJIOrHsiChIHAH GiiMiH Ko/aHyra Kabiier

JKOHE T

Boiybl.




TpepexBusnror:  Vcropus
(usukn (bakanaspuar)
Ioc THI:

Llens: co Th 00 neropun M pazBUTHs U3HKH 1 ee
METOJIOJIOTHH.
C TIPMBOJIMTCS MEPHOIM3ALMA HCTOPHH (HU3HKH, KITacCHUKAIMA 3aKOHOMEPHOCTEl

MeHe/DKMEHT Hay4HO-

ee pasuTisi. OBGCYKIAETCS B3AMMOCBSA3b (PH3MKH C IPYTHMH HayKaMH H [JIaBHbIE TIPOOIICMbI

3HaHMsA: 3HACT NOPAZIOK H TeXHOJOrMIo nposesenns HUP, Biitouas onpe/ieieHne akTyaibHO#H TeMbl, TOCTAHOBKY
LI M 33/[a4 MCCIIC/I0BAHHS BHJIbI uuaumpouaum HUP, crany uccieloBaHNs M HX aHAJIN3.

Ymenusi: ymeer paboraTh ¢ HT T'OCT no ux odopmiIeHHIO.

HappIkn: Biajeer paborath CPEJICTBAMH BBIMHCIIUTENBHOI TEXHUKH;METOIAMH

Haysubie eTons Wcropus 1 TIeIATOrHECKIX uzmyeckoi HAYKH. PaccmatpuBaeTcst JOrHKa (OPMHPOBAHHS OCHOBHBIX dmimecxnx HCCIIENIOBaHMii, IPaBHIIA M YCIIOBHUS BBINOMHEHHs PaGOThI, OQOPMIEHHS TOTYIaeMBIX PE3YIIbTaTOB.
nosmanmst metozonors | JUKB NDPLOB/ 30/0/15/50/10/15 ucce10Banuii npejicrapienuii. M3naraercs ueib u Hay CKOI JIeATE/ILHOCTH. Komnerenuun: Marucrpant 6yjier criocobe s deKTuBHO ucuo;vxmoaarb HCTOPUYECKOE Pa3BUTHE, . 1
conpemenmoii buznrn/ 5205 MerToziooriyeckue OCHOBbI HAydHOTO M IIPOEKT TENBHBIX METO/IO/IOTHUECKHE OCHOBBI H METOJIbI HCC/IEIOBAHMS (DH3MUECKOi HayKH B IPO(ECCHOHATHHO-TIE/IArOr HUECKOI i
[POrpaMM; METO/IBI TEOPETHUECKOrO i p oro Tp KMETOJAM | HAy4HO-HCCIICAOBATEIILCKOM JICATEIILHOCTH; BIAJCTh i poeKTHp p TE/BHBIX IIPOrPAMM
busuren/ METO/MKY Opr Hp TIENIATOrHYECKoro M hH3MIECKoro Ha Hay4YHOH OCHOBE, HHTEPNPETALMH PE3YIbTATOB il ¥ pUHATHS HAyUHBIX it
IKCIIEPUMEHTA; AHAIM3UPYETCS CHCTEMHBII TOJIXO/ K M3YMEHHIO (PH3MUECKUX U ME/IArOr HYECKHX
SABJICHHI 1 IIPOLIECCOB.
Prerequisites:  History of  |Purpose: to form an idea about the history of the origin and development of physics and its Knowledge: The technology of conducting research, including identifying relevant topics, the formulation of goals
Physics (Bachelor's) methodology. and objectives of the study the types of planning, research, value, stage of study and analysis.
Postrequisition: Management |Contents: the periodization of the history of physics, the classification of the laws of its Ability: To be able to work with information sources and rules for their execution.
of Scientific and Pedagogical |development is given. The interrelation of physics with other sciences and the main problems of |Skills: Modern computer technology; research methods, terms and conditions of work, registration of results; to
Scientific methods History and Research physical science are discussed. The logic of the formation of basic physical fcpjrcvscn.lauons is know the lal'csl achicvcmcn'ls in the ﬁcl.d of biology. ) o
of modern physics | Methodology of | BD/EC | SARYFB/5205 30/0/15/50/10/15 considered. The purpose and content of the research activity are stated. (“ The 'mas{er s stu?enl will be able to effecuvely‘ apply.the‘ historical dev}elopmenl ofphyslcalv - 1
knowledge Physics/ 1oun.d§llons of scientific fcscarch and design of educational programs; mclhods.oflhcorcucal and |science, methodological loum.iau.ons and rcscarch approaches in p.rolc.sslona].—pc.dagogmé] and research activities;
empirical research. Requirements for research methods; methodology for organizing and master the competence of designing educational programs on a scientific basis, interpreting research results and
conducting pedagogical and physical experiments; a systematic approach to the study of physical |making an evidence-based scientific decision.
and pedagogical phenomena and processes is analyzed.
IpepexBusutel: Dusuka MakcaTbl: KOFaM eMipiH/Ieri FbUIbIM MeH GiTiMHiH peti, FhutbiM MeH OiiM Gepyai namprryabie | Binimi:MarucTpanT u3MKaHbIH Ka/IbiTacybl MEH aMy TAPHXBIH, FRUIBIM MeH OitiM Gepy.iH KoraMaarsl peiiH,
GolibIHIIA FBUIBIMH-3EPTTEY HEri3ri GarbITTaphl TYPasbl HACSIAP/bI KATBIITACTBIPY. FBUILIMU OLTIMHIH Heri3ri napagurmManapbi, GU3HKa O/1iCHAMACBIHBIH Ma3MYHbIH JKOHE FBUIBIM MeH Gistimi
KYMBICTAPBIH YiBIMAACTEIPY | Ma3MyHbI: FEUIBIM MEH GimiM 6epym JIAMBITY/IBIH HETi3ri TapazurManapsl Met @3eKTi JIAMBITY/IBIH 3aMaHayH GarbITTapbIH MEHrepeni.
HKOHE i, Gitim Gepy JIBIK JaMBITY pi KapacTl Bistiri: MaructpanT Qu3nka FhUIbIMBIHBIH TAPUXH-OIICHAMAIIBIK IAMYBIH Tall1ail aa/ibl, FUILIMU skoHe Giim Gepy
(baxanaspuar) Foubivu sxone Ginim Gepy KbisMeTiniH Macernenepi; Kasipri Fbuibivu Ginimi ainy anicrepi Maceesnepin aHbIKTaiibl, 3aMaHayl FRUTLIMH Oi1iM aly 9ficTepiH KoaaHabl, FRLIBIM MeH Oiim Gepyni JambiTyra
FhuibiM MeH TMoctpexsusutbi: Frutbivu- | Tanaanasr. Foumbimist, 3amanayn Gimim Gepysi skone Ginim Gepy Mekemecin 1ambiTy GarpITTanFaH WeniMaep Herizaei.
3amanayn gusnka GinimHin GBZM / MeJaroruKabIK 3eprreysep Macenenepin wenty axicTepi. Ilenarorukanbik GimiMHiH 9pTYpIi Ke3aepiMeH KyMBIC icTey Jlarzpinapb: MarucTpanT FAUIBIMU JKOHE T1e1arorukasIblk ISPeKKO3AePMEH JKYMBIC iCTey, 3epTTey HOTHKEIepiH
TAHBIMBIHBIK 3aMaHaym BIVTK 5205 30/0/15/50/10/15 MEHE/DKMEHTI Tocinnepi; Ginim Gepy Kbizsmerinin Typiepi. FeutbiMHbIH 3amManayn sketicTikTepin Ginim Gepy Ky#eney, FbuIbIMH JKeTicTikrepai Giim Gepy yaepicine enrizy, sobanapisl 93ipiey xoHe olapabIH THIMALTIriH 7
FBLIBIMH icTepi Mocenenepi KbI3MeTiHIE KOaHy, )obanap MeH OIapIblH THIMAIIriH Oaranay KpHTepHiliepi TankpulaHansl. |Garanay IaFAblIapblH KaJIbIITaCTBIPAIbL.
K¥3Ip€’|’|‘lnll‘l MarucTpaHT FeuIbIM MeH Gislim Gepy/in e3apa GaiiiaHbIChIH TYCIHE OTBIPbIN, (U3MKA TAPHXBI MCH
Herizinze bl PTTEY JKOHE MENAroruKaibIK KbI3METTi JKy3€ere achipyra KaGinerri Gonabr; 6inim
Gepy MeKeMesepiH MHHOBALIMAIBIK IaMBITY, FHUIBIMH XK00aJ1ap/ibl XKOCTapIiay JKoHe HOTHKe/epiH Garanay
KY3BIPETTIriH MeHrepesi.
TpepexBu3NTBI: Tlenb: copMUPOBATH NPEICTABICHUS O POJIM HAyKH M 00Pa3oBaHus B JKH3HH 00wIecTBa, 00 3uanus; MarucTpaHT H3ydaeT HCTOPUIO CTAHOBJICHUA M Pa3BUTHA (DH3UKH, POJIb HAYKH M 00pa3oBaHus B OOLICCTBE,
Opr: HIL PA3sBHTHS HAYKH H 00Pa30BAHMA. OCHOBHBIE MAPAIUTMBI HAYYHOTO 3HAHHS, HH UIHKH 1
ay renbekoii | C paccmarp TIAPAHTMBI H aKTYalbHbIC POGIICMbI PA3BHTHS Pa3sBHTHS HayKH 1 00pa3OBaHIAL.
paboTeI 10 (pH3HKEe HAayKH 0 BOTIPOCHI 0 PasBUTHS HBIX Y4PEKICHHIA. ‘Vmenne: Maructpanrt aHa b HCTOP! nueckoe PasBuTHe (H3HYECKOil HAYKH,
(Gaxanaspuar) AHQIH3HPYIOTCA TIPOGIICMBI HAYHOI H OOPA30BATCIBHON JCATEBHOCTH; METOIbI TTOTTYCHHS BLIABIATH HAYUHBIC 1 OGPA30BATCABHBIC npHMeHATH MeTOBI HayuHBIX
Haysmbie metoxst CoBpeMeHHbIC Moc TBI: o "0 HAYYHOTO 3HAHUS. METOMIbI PelICHHs IPOOIIEM PasBUTHS HAYKH, 0 3HAHHIA, b PELICHHUS, Ha Pa3BUTHE HAYKH H 00Pa30BAHHS.
N - TPOGIEMBI HayKH BIUKB SPNO/ 30/0/15/50/10/15 MCEHE/DKMEHT HayuHO- obpazoBanus 1 06pa30BATE/ILHOIO yupexeHus. Criocodbl paGoTsl ¢ paznnuHbiMH HeTounnkamu | Haebiki: Maructpant GopMupyeT HaBbIKH paboThI ¢ Hay W Tieiaror 7
conpenentioii  obpazoBanms 5205 TIeAarorieckiix TIE/IATOTMYECKUX 3HAHMIA; B 0Gpa3oBaTebHOI ACATENBHOCTH. OGcykaaercs npHMEHEHHE CHCTEMATH3AIIHH PE3YNHTATOB HCCIIEOBAHHI, BHEIPEHHS HaydHBIX T0CTH/KEHHI B oupazona‘renumm nporecc,
Py HcenenoRanii COBPEMCHHBIX JIOCTHIKCHHIi HAYKH H B 0GPa30BATC/bHOM JCATENHOCTH, IPOCKTEI 1 KHTEPHH | pa3paGoTKH MPOCKTOB i OLEHKH HX S (heKTHBHOCTH,
OLIEHKH HX 3(()eKTHBHOCTH. KommeTeHTHOCT: MarncTpant, noHuMas HayKH H ¢ Gyner OCYIIECTBIIATh
HAYUHO-HCCIIE/IOBATEIBCKYIO M ME/IarOrHYEeCKyI0 JACSTENbHOCTh HA OCHOBE HCTOPHH M METOIONONHH (DH3HKH;
BIAJIETh i 0 PasBHTHA HbL it HaY4HBIX
TPOCKTOB H OLICHKH PE3Y/IBTATOB.
Prerequisites: Organization |Purpose: to form ideas about the role of science and education in the life of society, about the Education: The Master's student Masters the history of the formation and development of physics, the role of
and Planning of Scientific main directions of of science and e Science and education in society, the main paradigms of scientific knowledge, the content of the methodology of
Research in Physicsk Contents: the main paradigms and current problems of lhe development of science and physics and modern directions for the devel of Science and
(Bachelor's) education, issues of innovative development of educational institutions are considered. The Skills: the graduate student is able to analyze the historical and methodological development of physical science,
Postrequisition: Management | problems of scientific and educational activities are analyzed; methods of obtaining modern identify scientific and educational problems, apply modern methods of obtaining scientific knowledge, justify
Scientific methods | Modern Problems of Scientific and Pedagogical scientiﬁc knowledge,.Meth.ods.of§olving problems ofth‘e devglopmerlt of science, rf\odern . dec‘isions aimed at the development of Scjence and e‘ducat?on. o ) B
of modern physics | of Scicnce and | BD/EC MPSE 30/0/15/50/10/15 Research education and educational {nstltullo.ns.. .Melhods ofv.vorlfmg with various sources ot.pedagogm'fal Skills: The Masu?r's student forms Fhe sk1ll.s ofworklvg with scientific and pedagogical sources, s.yslemallzmg 7
knowledge Education 5205 knowlgdge; types. c.)feduca.tmnal activities. The application o.fmoder.n scientific as}hwvements in teseatch resulfs, ‘ scientific act into the 1 process, ping projects and
educational activities, projects and criteria for eval their effectiveness are d: d evaluating their effectiveness.
Competence: The Master's student will be able to carry out research and pedagogical activities on the basis of the
history and methodology of physics, understanding the relationship between science and education; master the
competence of innovative development of educational institutions, planning of scientific projects and evaluating
the results.
TpepexBu3NTHI: Makcatpl: Kasipri ipreti TYKbIpBIM Typasibl HICSIApbI KabmTacTeipy; | Bimimi
Komznencuprenren Kyit Kasipri (pu3MKaHbIH XKeTicTikTepin Garapiay KoHe onapJbl KaciOu Kp3MeTinze naiianany - IKCIIEPHMCHTTIK JKAHE TEOPHSIBIK AICTCP/ IIBIFAPMAIIBUIBIKIICH KOJIAHA OTBIPBII, OKY MATCPHANIBIH
(DM3MKACBIHBIH TaHIAYITBI JIaFIbITAPBIH TAMBITY. QlicTeMENTiK TYPFbIIAH TYPBIC KOHE JOHEKTI YChIHY;
Tapaynapsl Ma3MyHbI: JU3HKA FRUTBIMBIHBIH JIAMYBIHBIH KaJlITbl 3aHIBUIBIKTAPBI KIHE Ka3ipri pusuka - OKY JKYMBICBIHBIH GapIIbIK TYpJIEpiH 3aMaHayH JMIAKTHKAIBIK TalanTap JCHreHine Aypbic yibIMIaCTBIPY;
FBUIBIMBIHBIH aJIJIBIH/Ia TYPFaH Macesierniep KapacTeipbina/pl. Herisri ¢pusnkaisik ke3kapactapibis | Bimikriairi
avanayn Moctp UIHTI ; usHKa NPUHIHNITEP MEH TYRbIPIMAGMAIAPBIH KATBITACTEIPY nporeci - (pM3MKAHBIH M%H{.\C‘ﬂ'i HKIHe m.erizri KypeTapsl ueureﬁiuuc? JEMOHCTPALUAILIK, SEPTXAHALIK NPAKTHKYMAAPLIH
3amanayn Qpusnka P—— ZFOM / Maructprik mccepranussbl - |KepeetinreH. P TH TamMy (uznka JlaMy JIOTHKACHI TaJl/IaHa ibl. GapIIBIK TYpIIEPiHiH MEKTenTeri HU3MKAIBIK IKCIEPHMEHTIHIH dliCTEMeC MEH TEXHMKAChIH KOJIaHy;
TAHBIMBINGIH 0Kt BIVTK 6206 30/0/30/55/12,5/22,5 pecimey KoHe Kopray DH3MKa TAMYBIHBIH Ka3ipri jar1aiibl JKoHE OHBIH JKapaTbUILICTAHy OHAEPi MCH - KMBIHJIBIKTBIH KE3 KEJITeH TOPEKeCiHIeri (PH3MKAIbIK ecerTep i welty, oapiib! ey dictepin Gity, 7
FBUILIMH dticTepi voceeepi TEXHOJOTHANTAP/IBIH Gacka calaaphiMeH GailTaHbIChI TATKbLTAHATBL. Jarabicst

- OKy mpotieci GapbIChIH/Ia TybIHIAFaH HAKTHI JKa¥F/Ialira KaTbICThl TalIChIPMAHBI 03 GeTiHIIe KYpacThipy;

- pTYpIIi ayauTOpHst (OKYIIbLIAp, aTa-aHaIap jKoHe T. 0.) YIIiH 3aMaHayn FBUIBIM MEH TeXHHKAHBIH JKeTICTIKTepiH
‘TaHBIMAJI €TY.);

- OKYIIBLIAP/IbIH OKY JKeTiCTiKTepiH 00beKTHBTI Oaranay;




TpepexBH3HTHI:
W30panHbIe riaBbl GH3NKH
KOHJICHCHPOBAHHOIO
COCTOSHHS

TocTpeKBH3HTDI:

Lens: Gpopmup P it o ¢ TAJIbHBIX p RNEIINTH
BBIPaGOTKA YMEHHIT OPHEHTHPOBATHCS B IOCTHKEHHAX i pusnky u Th HX

Obpaszosanue

B CBOCH NPO()eCCHOHAILHOM AeATEILHOCTH.

- TIPaBHIJILHOE M TIOCIIENIOBATENBHOE H3IOKEHHE yIeOHOTO MaTepHaa ¢ TBOPUECKHM HCTIONb30BaHHEM
IKCTIEPHMEHTANIHBIX H TEOPETHYECKHX METOJIOB;
- PaBU/IbHAs OPraHU3AIMsA BCEX BHIOB YUeOHOI pabOThl Ha YPOBHE COBPEMEHHBIX JIMIAKTHUECKHX TPpeOOoBanHii;

Ci paccMatp obme M pa3BUTHA (PU3HUECKOI HAyKH 1
NPOGIIEMBI, CTOSIILME MEPEJ] COBPEMEHHOIT (usnueckoii Haykoii. Msnaraercs Ksanud
usnuecknx i, mpouecc ¢ u it husHKn.

- M TeXHHKH 0 (u3HUEcKoro

Ta BCEX BHJIOB JIEMOHCT

Hayuneie MeToxb1 AkTyasbHbie Odopmiienne 1 3ammra AHaIM3HPYIOTCA HTallbl Pa3BUTHS (PH3UKH, JIOTHKA pasBUTHs PusHueckoii Haykn. Obeyikaercs  |1abOpaTOPHBIX MPAKTHKYMOB Ha YPOBHE 00A3aTE/bHBIX H OCHOBHBIX KYPCOB (DH3HKH;
nonanns posIIemsI | BIKB APSF 30/0/30/55/12,5/22,5 mar PCKOI pa3BuTHS GU3HKH U ee B3aUMOCBA3b C APYTHMH pasaenaMu - pemath GU3MYECKHE 321441 T0G0H CTENEHH CIIOKHOCTH, 3HATh METO/IBI MX PEIIeHHS, 7
coBpemenHoii COBPCMCHHOH 6206 €CTECTBEHHOHAYUHBIX JIMCLHMILIHH U TEXHONIOTHii. Hasbikn
s/ (usuxn - CAaMOCTOSITEIILHO COCTABIIATH 3aJaHHE OTHOCHTEIBHO KOHKPETHON CHTYALHH, BOSHHUKILEH B POLEcce 00ydeHHS;
-[OMYJIAPU3ALMS JOCTHKCHUI COBPEMEHHON HAyKH M TEXHUKH JUISl PA3/IMUHbIX ayIMTOPUi (yaiuuxcs, poaureseii u
ap.).);
- 00BbEKTHBHAS OLEHKA Y4EOHBIX JOCTHKCHHIT yualuXcs;
Prerequisites: Purpose: formation of ideas about the fundamental concepts of modern physics; development of ~ [Education
Selected Chapters of skills to navigate the achievements of modern physics and use them in their 1 hodically correct and presentation of educational material with the creative use of experimental and
Condensed Matter Physics activities. theoretical methods;
Postrequisition: Preparation |Contents: the general laws of the development of physical science and the problems facing - correct Organization of all types of educational work at the level of modern didactic requirements;
and defense of the master's modern physical science are considered. The evolution of the basic physical views, the process of |Qualification
thesis formation of the principles and concepts of physics is described. The stages of the development |- application of the methodology and techniques of school physical experiment of all types of demonstration,
Scientific methods of physics, the logic of the development of physical science are analyzed. The current state of laboratory workshops at the level of compulsory and basic courses of physics;
of modern physics | 1021 Problems | | APMP 30/0/30/55/12,5/22,5 physics development and its interrelation with other branches of natural science disciplines and ~ |- solving physical problems of any degree of difficulty, knowledge of methods for solving them, 7
Kknowledge OfMO‘_ie"" 6206 technologies are discussed. Skills
Physics - independently compile a task related to a specific situation that has arisen during the educational process;
-popularization of the achievements of modern science and technology for different audiences (students, parents,
etc.).):
- objective assessment of students ' academic achievements;
Tpepexsusutrep:Inddepen |Makcatsr: Kasipri Acrpodusika Mocene/epin KapacTIpy; aCTPOHOMHSIIBIK GaKbLIayap/ b Bisnimi: MaructpanT Ka3ipri acTpou3HKaHbIH HEri3ri MOCEIeNepiH, Fapbilll 00BEKTIIEP MEH KyObUIBICTAPBIHBIH
LHAIBIK TERIEYIepIiH (OTOMETPHSAIBIK XKAHE CIEKTPOCKOMUSAIBIK dAICTEPiH 3ePTTEY, XKAPATHUIBICTAHY FEUIBIMIAPBIHBIH | QH3MKAIBIK TAGHFATHIH, FaTaM Herisri i MSHBIH TIOCTY/IATTaphIH
(M3MKATIBIK KOCBIMIIATAPBI Herisri Giimzepin naizanana OTRIPBIN, aCTPOPUIMKAIIBIK €CENTEP/ UICHLY JTiCTEpPiH KoL IaHy JKOHE ACTPOHOMHSAIIBIK GaKbLIayap/biH GOTOMETPHAIBIK, CIEKTPOCKOMHMSIIBIK O1iCTEPiHiH TEOPHSIIBIK HETi31epin
J@FABLTAPBIH TAMBITY. MeHrepeti.
TMocrpexsusurrep:Maructpsn | Ma3myHbl: Faphbiil 00beKTiIEpT MeH KyObUIbICTAPBIHBIH TabHFATBI MeH GaiikanaTbiH Bisiri: MaructpanT acTpodu3uKaibiK KyObUIbICTAP/IbI CHTIATTAHTBIH (PU3MKATIBIK IPOLIECTEPL TAl 1AM anaibl,
ik pecimaey TepiHe kayan OepeTin (pU3NKaIBIK NPOLECTEP KapacThPbLIAIbl; FATaMHBIH (DOTOMETPHSAIIBIK 7KOHE CTIEKTPOCKONHUAIBIK GaKblIay AePeKTepin OHICH I, )KapaThLIBICTAHY FhLIBIMIAPBIHBIH
3amanayu pusnka [ ACTpODH3MKAHBIH AZM JKOHE KOpFay 9BOJIOLMSIBIK Ke3eHepine Gomatein Herisri npouectepin epexumernikrepi. Kasipri OGinimin naiijiasiana OTHIPHIN, aCTPOU3IMKAIBIK CCCIITEPAI WIely diCTePiH KOJIaHa IbI.
TAHBIMBIHBIK 3aMaHayd BIVTK 6206 30/0/30/55/12,5/22,5 KOCMOJIOTHSIHBIH HETi3ri OCTY/IATTapbl KOpPCeTiAreH. Ipi TeneckonTaparsl acTpOHOMISIIBIK Jlarapuiapsl: MarucTpant act GakpLIay HOT in OHJICY, IePEKTEP/Ii CAlBICTHIPMAIIBI TANIIAY, 11
FhlIbIMH dnticTepi /| mocenencpi GaKbinaymap/biH (OTOMETPHSIIBIK JKIHE CTICKTPOCKOMHSUIBIK dliCTEPi JKoHE GaKbLiay TEICCKOMHAITBIK OJIIICYIICP HEri3iH/e KOPBITHIH/IbI JKacay, aCTPO(H3HKAIIBIK MOJICIBCPMEH KYMBIC iCTey JKOHE
HOT in emHCy, i-ak Act ecenTepin ey a1icTepi Tanaanabl. FBUIBIMH HOTHKENEPTi PaciMIIey aFIblIaphiH KalbITacTbIpaIbl.
Kysiperriziri: MaructpanT saManayn acTpodM3HKaHbIH MaCEISIepiH KeICH T KapacTsIpa OTbIpBIT,
acrt MeH MSTBIK GipikTipe Tanaay, FEUIBIMH-3ePTTEY KbI3METiH
JKY3Ere achlpy, aCTPOPH3MKATIBIK CCCNTEP/Ii ICITy KIHE ANBIHFAH HOTHKENICPL KociOu eHreiine
HMHTEPIPETALHsIIay KY3bIPETTiNiriHe He GoIa bl
TpepexBH3NTEI: Lenb: paccMOTpEHHE MPOGIEM COBPEMEHHOM aCTPOGU3HKH; H3ydeHHE (JOTOMETPHUCCKHX i 3uanma: MarucTpaHT uydaet ii actpodh (usHEecKyio pHpoIy
®un npn. criekTp METOIOB acTp : ii, BHIPAGOTKA YMCHHIi PUMEHATH | KOCMHHCCKHX 0GBCKTOB 1 ABJICHH, 0C STans i, nocrynatst i un
An(depeHIHATLHBIX METOJIBI PELICHHsA aCTPO(H3MUCCKHX 3a/1ad, HCTIONb3Yst GA30BBIC 3HAHMA CCTECTBCHHBIX HAYK. M TCOPETHYCCKHE OCHOBEI (POTOMETPHUCCKHX, CIIEKTP METOJIOB ACTPOHON HX i
ypaBHeuuii C pacematp (uzuucckue np OTBETCTBEHHBIC 3@ PHPOLTY M Vmenne: Maructpant Moker T i XapaKTEepPH3YIOIIHME aCTPOPH3MICCKHE
H KOC OGBEKTOB M SIBIICHHIT; 0COGEHHOCTH OCHOBHEIX ABJICHNS, 00PAGATHIBATE JAHHEIC (JOTOMETPHUCCKHX M CTICKTPOCKONMYECKHX HAG/TIONCHHI, IPHMEHATH MCTOLIBI
Toc ThI: P Ha CTa/MAX HBOMOIMH Beenennoii. M3naraiores ocHOBHBIC perennst acTpody 3aja4 ¢ 3HAHMIT CCTCCTBEHHBIX HayK.
Hayumbie MeToxni Odopmiienne i 3ammra TOCTYIaThl, B OCHOBE i HH. AHa. oromerpudeckue i | HaBpiku: Maructpant GopMupyeT HaBbIKH 00pabOTKH Pe3y/IbTaTOB aCTPOHOMHYECKHX HAOMIONCHH,
Y s CoBpemensIe A MarHCTepeKoit p crieKkTp METO/Tb! aCTPOHOMHHECKHX HAGTIOICHHI HA KPYTTHBIX TeNCCKOMaX 1 CPaBHHTEILHOTO AHAI3a AHHBIX, COCTABIICHHA BHIBOJIOB HA OCHOBE TE/ICCKOMMYECKIX H3MEPEHHHL, pAGOTEI ¢
coBpemeroii npodIeMbt BIUKB 6206 30/0/30/55/12,5/22,5 oOpaboTka pe3yIbTaToB HAOMIOACHHIA, @ TAKIKE METO/IbI PEILICHIS 3324 aCTPOPH3HKH. acTpOpHU3NUCCKUMH MOJIE/IAMH M (JOPMATH3ALIH HAYIHBIX PE3YILTATOB. 11
pi— actpodusnkn Kommerenms: MarnctpanT obnanact i mrTer 0 anam3a acTp
M KOCMOJIOTHYECKHX TEOPHi ¢ KOMIUICKCHBIM PAaCCMOTPEHHEM IPOGIIEM COBPEMEHHOM acTPOQU3HKH,
OCYIICCTRIICHNS HAYUHO-HCCICIOBATENHCKOI JICATELHOCTH, PEMICHHA aCTPOGH3MICCKAX 38184 i HHTCPNPETAIUH
TIONYYEHHBIX PE3YTTATOB HA MPO(ECCHOHATLHOM YPOBHE.
Physical  |Purpose: to consider the problems of modern astrophysics; to study photometric and Education: The Master's student Masters the main problems of modern astrophysics, the physical nature of space
Applications of Differential |spectroscopic methods of astronomical observations, to develop skills to apply methods for objects and phenomena, the main stages of the evolution of the universe, the postulates of modern cosmology and
Equations solving astrophysical problems using basic knowledge of natural sciences. the theoretical foundations of pt ic, spe pic methods of astr ical observations.
Postrequisition: Contents: the physical processes responsible for the nature and observable features of space Skills: the graduate student is able to analyze physical processes characterizing astrophysical phenomena, process
Execution and Defense of objects and phenomena are considered; the features of the main processes occurring at the stages | photometric and spectroscopic observation data, apply methods for solving astrophysical problems using
Master's Thesis of the evolution of the Universe. The main postulates underlying modern cosmology are knowledge of Natural Sciences.
Scientific methods Modern problems MPA presented. Photometric and spectroscopic methods of astronomical observations on large Skills: the graduate student develops skills in processing the results of astronomical observations, comparative
of modern physics | Astrophysics BD/EC 6206 30/0/30/55/12,5/22,5 telescopes and processing of the results of observations, as well as methods for solving problems |analysis of data, drawing conclusions based on telescopic measurements, working with astrophysical models and 1

knowledge

of astrophysics are analyzed.

formalizing scientific results.

Competence: the graduate student has the competence to analyze, carry out research activities, solve astrophysical
problems and interpret the results obtained at a p ional level, bi astre ical observations and
cosmological theories with a comprehensive consideration of the problems of modern astrophysics.




Mpepexsusntrep: FrubiMi- | MakcaThl: aTOM 5K0HE SAPOJILIK PH3HKA 3AH/ILLIBIKTAPBIH, COHali-aK GeekTep (pusnkachiHbie | Binimi: MarucTpasT aTom %oHe sAPONLIK (PM3NKAHBIH HEri3ri 3aH/IBUILIKTAPBIH, KOI 2ICKTPOH/bI aTOMIap MCH
TIEJIaTOrMKAIBIK 3ePTTEYNIEp  |HEri3/lepiH TepeH 3epTTey; OKYIIbUIAp/Ia AP0 MEH SJeMEHTap GeeKTep/in MeH NapIbIH JBIK TEpiH, PO MEH 3IEMEHTAp GeIIIeKTep/IiH KaCHETTepiH, SAPOTBIK
MEHE/DKMEHTI KacHeTTepi Typallbl 3aMaHayH HICsIap/Ibl KalbIITaCTBIPY. PeaKLsIap TEOPHSCHIH, CAYJIEIICHY MEH 3aTThIH 03apa OPEKETTECYiHiH (PM3MKAIIBIK HEri3/epiH MeHrepesi.
Ma3sMyHBI: KeIl 3JIeKTPOH/IbI aTOMIap MEH ikTepi y MEH Bintiri: MarucTpanT aTOMJIbIK HE S/IPOJIBIK NPOUECTEP/Ti CHIATTANTEIH TEOPHAITBIK MOJIENBIEP/ KOJIIAHa ajaibl,
TocTpeKBU3HTTED: 3aTTHIH ©3apa OPEKETTECYi, 3aTTap/bIH CIEKTPIIEpi KAPaCThIPbUIA/LL. ATOM CBIPTKBI KYIITED CHEKTPIIK KyObLIBICTAP B! TAJIAIIBL, SAPOIBIK-PH3HKAIIBIK 3¢PTTEY OICTEPiH NaiijfajaHbIl eCenTep WbFapajibl
ATom koHe MarucTpiik uccepTatsspl | epiciHe Gonran kesjie GaiikamaTbii ocepiiep GasHIATAbI; AAPO: pT HKIHE /i 3aT apKBUTBI OTY 3aHIBLTBIKTAPbIH IPAKTHKABIK TYPFBIIA TYCiHAIpes.
D@U3NKA KYCHIHBIN SUPOJIBIK AYaFTT pecimey KoHe Kopray Heri3ri anicTepi. SIAPOITBIK peakuusIapIbIE SAIBUIBIKTAPEL; CoyJleNleHy/IiH 3aT apKbLIbI OTY }Ial'ubljlapfslt MarucTpaut sapoibIK coynenety KO3/Iepi MCH JIETEKT HKYMBIC icTey, TTiK
TAaHAQYJIbl (u3NKaHBIH KIVTK 6302 30/0/30/55/12,5/22,5 3 3aH/IBUIBIKTAphI; SAPOJIBIK COYJIEEHY KO3/Iepi MEH JIETEKTOPIaphl TATKbLIaHA/Ibl. ATOM KIHE JIepeKTep/li OHIICY, OITIIIeY HOTHIKEIEPiH HHTEPNPETALMATIAY, ATOM JKOHE SIPOIIBIK PH3HMKAFa KATHICTHI NPAKTHKAITBIK 10
Tapay.aapbl/ TaHJAYIIbI AIPOIIBIK PU3HKA T NPAKTHKAJIBIK KeNTipinren. €CerrTep i Wiery JaF/IbUIapbiH KaJlbIITacThIPaIbl.
‘Tapaynapsl Kysiperriniri: Maructpant aTom, spo %oHe 3eMeHTap GermiekTep GU3MKachl CalachiHIaFbl 3aMaHayH FhLTBIMH
WIESUIAP/Ibl KEWEH I TYP/ie KOJUIaHa OTBIPBIIL, s/IPOJIBIK-(PH3HKAIIBIK IIPOLECTEPII TAIIAY, IPAKTHKAJIBIK KIHE
3epTTey MiH/ICTTEpiH Welly, ATbIHFaH HOTHKEIEP/i KOCiOH XKoHE MelaroruKabiK KbI3MeTTe THiM/I naiiianany
Ky3bIperTiiirise ue Gonasl.
TIpepexBH3HTHI: ens: yriyGieHHOE H3y4EHHE 3aKOHOB ATOMHOI H A1CPHOH (PH3HKH, @ TAKKE OCHOB (PH3HKH 3uanus: MarucTpaHT H3y4aeT OCHOBHBIE 3aKOHbI ATOMHO¥ H si1epHOIT (PU3NKH, OCOGEHHOCTH CTPOCHHS
MeHeKMEHT HaydHO- 9JIEMEHTaPHBIX YaCTHIL; OPMHPOBAHHE Y YUAIIHXCS COBPEMEHHBIX NPE/CTABICHHIT O CTPOCHHH H | MHOTOICKTPOHHBIX ATOMOB H MOJIEKYJI, CBOHCTBA A/IPa M 3]IEMEHTAPHBIX YACTHII, TCOPHIO ACPHBIX PeaKIIHii,
E/IArOrHYeCKUX CBOMCTBAX S/IPA M HIEMEHTAPHBIX YACTHLI. (pH3MUECKHE OCHOBBI B3AUMOJICHCTBHS H3Iy4CHUS W BEIIECTBA.
HccrenoBanuii C pacemartp M MHOTOJIEKTPOHHBIX aTOMOB H MOJIEKYIT, VMeHHe: acTUPaHT MOKET HCTIOTb30BaTh TEOPETHUECKHE MOJIEITH, OMHCHIBAIOIIME ATOMHBIE H SIEPHBIE TIPOLIECCHI,
B3aMMOJICHCTBHE H3JIy4CHHS U BEILECTBA, CIICKTPBI BewiecTs. M3naraiorcs s dexrst, AHAIM3NPOBATH CICKTPAIILHBIC SBJICHUS, PELIATH 3a/1a4M ¢ ACPHO-(PU3HUECKUX METOZIOB
oc TBI: npu aTOMa B TIOJIE BHEWIHHX CHII; OCHOBHBIC METOLIbI S1CPHO- HCCIIC/IOBAHNSA 1 HA PAKTHKE 0OBACHATH 3aKOHOMEPHOCTH MPOXOYICHHS H3IY4EHHs Yepe3 BEMIECTRO.
H30pannbie H36pannbie IGAYaF Odopmuienne u 3auura uzuueckux il. OBcyxnarores TH 5ICPHBIX PEAKIHIL; 3aKOHbI Hagbiku: Maructpant GopMHpYyeT HaBbIKH PabOThI ¢ MCTOYHMKAMH M JICTEKTOPAMH SICPHOIO H3IydCHHS,
raaBel Kypea | riasbl atomuoii u | TII/KB 6302 30/0/30/55/12,5/22,5 3 mar it uepe3 BEIIECTBO; HCTOYHHKH H JCTEKTOPBI AIEPHBIX H3/TydCHHIi. 06paboTKH TANBHBIX TAHHBIX, HH PE3Y/IBTATOB M3MEPEHH, PElIeHHs PAKTHUECKUX 3a/1a4, 10
[ TETNT ANepHOi HH3MKK TIpuBOAATCS NPAKTHYECKHE NPUIIOKEHHS TEOPUH ATOMHOH U si/IepHOiT pu3nKkn CBS3AHHBIX C ATOMHOI U 1ePHOIT U3NKOIL.
Kowmnerenis: Marnctpant obnaaer Th A1IEPHO-(PM3MUECKHE TIPOLIECCHI, PEIaTh
MPAKTHYECKHE 1 HCCICIOBATEILCKHE 3a/1a4H, YPDEKTHBHO UCIIONB30BATH NOJIYYCHHbIE PE3YIILTATHI B
NPOECCHOHATLHOM 1 NIeIarorHuecKoil e TebHOCTH, Hay4HbIE HIIeH B
obsacTu PU3MKK ATOMA, S/PA H HJIEMEHTAPHBIX YACTHIL.
Prerequisites: Management |Purpose: in-depth study of the laws of atomic and nuclear physics, as well as the basics of Education: The Master's student Masters the Basic Laws of atomic and nuclear physics, the structural features of
of Scientific and P i 1 particle physics; formation of students' modern ideas about the structure and multi-electron atoms and molecules, the properties of the nucleus and elementary particles, the theory of nuclear
Research properties of the nucleus and elementary particles. reactions, the physical foundations of the interaction of radiation and matter.
Postrequisition: Execution Contents: the features of multielectronic atoms and molecules, the interaction of radiation and Skills: the graduate student will be able to apply theoretical models describing atomic and nuclear processes,
and Defense of Master's matter, the spectra of substances are considered. The effects observed when an atom is located in |analyze spectral phenomena, solve problems using nuclear-physical research methods, and explain in a practical
Thesis the field of external forces are described; the main methods of nuclear physics research are way the laws of the passage of radiation through matter.
Selected chapters SC];ifd (;haptzrs PDEC APMF 30/0/30/55/12.5/22.5 3 described. The regularities of nuclear reactions; the laws of radiation passing through matter; Skills: the graduate student develops skills in working with nuclear radiation sources and detectors, processing 10
of physics course T:I)uc]c::nl;(}:l a:ics 6302 > > sourc.cs and detectors offluclcar Tadialion are discussed. Practical applications of the theory of cxpc.rimcnm] data, interpreting measurement results, solving practical problems related to atomic and nuclear
24 atomic and nuclear physics are given. physics.
Competence: the graduate student has the competence to analyze nuclear-physical processes, solve practical and
Research tasks, effectively use the results obtained in professional and pedagogical activities, using modern
scientific ideas in the field of physics of atoms, nuclei and elementary particles in a comprehensive manner.
Mpepexsusurrep: Frutbivu- |MaKcaThl: ONTHKAIBIK CIIEKTPOCKONUSHBIH IPHHIMIITEP] MEH aCTIANTBIK Ga3achlH, ONTHKATBIK Bintimi: MarucTpant onTHKAIbIK CTIEKTPOCKOMHAHBIH TEOPHAIBIK HETi3/epiH, aTOMap, HOHIap MEH
TIeaTOrHKAIIBIK 3€PTTCYIICP CIEKTPOCKOMHSI JAICTEPiH KOJIIaHa OTHIPBII, MAaTEPHAIIaP/bIH KACHETTEPIH 3epTTeY JTAP/IBIH CTICKTP: KacHeTTepiH, JICHYJIiH 3aTTICH 03apa OPEKETTeCY 3aH/IbUTBIKTAPbIH,
MEHE/DKMEHTI epeKIIeIiKTepiH 3epTTey. ONTHKAITBIK CTIEKTPOCKOMHSLTBIK JKYHENEPIiH KYPBUTBIMBI MEH XYMBIC IPHHIMITEPiH TEPEH MEHTEPei.
\t : aTomap/bIH, 1H JKOHE KYPBUTHIMBI MCH Biniri: MarncTpasT ONTHKABIK CIICKTPOCKONHS diCTEpiH NaiiianaHbin apTypiti arperaTThik Kyiieri
Moc TTep: CrieKT KacHeTTepi KapacTBIPBLIAJbI; COY/IEEHYIIH 3aTTeH 03apa ApEKeTTeCyiHiH MaTepHaIap/IbIH KACHETTEPiH 3ePTTeil alabl, CIeKTPACP/i Talaailsy, Moziesbiep Herizinze
Marnctpaix accepTaumssbt | Heriari Heriznepi. ONTHKATHIK CHIEKT yiienep TTepiHin KyMBIC (TTiK HOT i Tyci i one onuicy i Ta
Du3mKa KyChIHbIN Onmukanmix os pecimzey koHe Kopray TNIPHHIMNITEPi MEH HETi3Ti CHIaTTaMaIaphl KOPCETIATeH; ONTHKATBIK KYOBLTBICTAp b Jlarapiapei: MarucTpanT ceKTPOCKONHMSIIBIK aCTIanTapMeH XKYMBIC iCTey, JTa3epiliK JKaHe KIACCHKANBIK ONTHKAIBIK
aani CTMEKTPOCKOMHS KIVTK 6302 30/0/30/55/12,5/22.5 3 CHNATTAHTBIH XKOHE SKCICPUMEHTTCP/IiH HOTIKC/ICPIH TYCIHAIPETIH Herisri (pu3nKatbiK CrIeKT ictepin Konany, TTiK JICPEKTEP/li OHIICY, CHICKTPIICP/ CaH/IbIK TaJIay KOHE 10
‘Tapayapbi/ Mozenb/ep. 3aTTapIbIH ONTHKAJIBIK CIEKTPOCKOMHACHIHBIH d/1icTepi (rasaap, CyibIKTBIKTap, TapIBIH JIBIK TepiH aHBIKTAY AaFABLIAPIH KaIBIITACTBIPAIBI.
KPHCTAIIap, ONap/IbiH HEri3iHAeri opTYpii MaTepHasiap, mieHKasap, KOMIO3HTTiK Matepuaniap, | Kysiperrifiri: MarucTpanT onTHKAIBIK CIICKT icTepiH KeIeH i KoNaHa OThIPII,
Hanomatepuaniap xoanue T.6.), conaii-ak i KOJIaHATBIH CTIEKT anictepi rasaap, CyHbIKTBHIKTap, KaTThl ICHENIEP, HAHOMATEPHAIIAP MEH KOMIO3HTTEP/IIH (H3HKAIIBIK KaCHETTEPiH 3epTTey,
TAKBLTAHA/IBL. FBUTBIMH-3CPTTCY KOHE MEAArOrNKaIBIK KbIBMETTE ATHIHFAH HOTIKECP MHTCpIIPETAIIAIAY KOHE HEi3ey
Ky3bIpeTTizirine ue GomaasL.
TlpepexBH3NTHI: Ilenb: n3yueHne NPHHIMIIOB U IPHOOPHOI 6a3bI OMTHYECKOH CIIEKTPOCKOMHIH, 0COOCHHOCTEH 3Hannsa: MarucTpaHT yriiyOneHHO H3ydaeT TEOPETHIECKHE OCHOBBI ONTHYECKOMN CTIEKTPOCKOIHH,
MeHe/KMEHT HayqHO- ii cBoiicTB Ma c METOJIOB ONTHYECKO} CTIEKT CIIEKTS CBOICTBa aTOMOB, HOHOB M MOJIEKYI, " ficTBus c
Iefarornueckux CoiepKanne: paccMaTpHBACTCA CTPYKTYPA M CIIEKTPOCKOMHUECKHE CBOHCTBA ATOMOB, HOHOB H | BEIIECTROM, CTPYKTYPY H IPHHIWHITBI PAGOTHI ONTHUECKHX CIICKTPOCKONHYECKUX CHCTEM.
HccIeIoBanuit MOJIEKYT; (hyH/IAMEHTATbHBIC OCHOBBI B3aHMOJICHCTBHA H3ITYYEHHUS C BelecTBoM. M3naraiores Baul: acnupaHT MOXKET H3y4aTh CBOMCTBA MATCPHAIIOB B PA3THYHEIX arPEraTHBIX COCTOAHHAX C MOMOIIIBIO METOLOB
PHHIHIIB! PAGOTHI H OCHOBHBIC XaPAKTEPHCTHKH KOMTIOHEHTOB ONTHYCCKHX CTIEKTPOCKOMHHECKHX | ONTHUECKOH CIeKTPOCKOMHH, aHATM3HPOBATH CTICKTPEI, HHTEPNPETHPOBATH SKCTICPHMEHTATbHbIE PE3y/TbTaThI Ha
Mstpanibic TocTpeKBU3HTDI: CHCTEM; OCHOBOIIONATAIONHE (YH3HUECKHE MOJIEITH, OIHUCHIBAIONIHE onmireckue RN H OCHOBE (PM3HUECKNX MOJIENIEH 1 BRIONPATH METO/IbI H3MEPEHHS.
ot Kypen S P 0s 300030/55/12.5/22.5 5 Otpopwnerie 1 saura OGBACHAIONIIE PE3YITLTTH DKCrepiveiIToB. OGEYANAIOTCA METO s onTieckoii criektpockomi Hasbiii: MarnCTpaiT (opwipyer nassii paGotsi co criextp MeTOROB 10
prsmn/ CIIEKTPOCKOIHS 6302 MAarucTepcKoif MccepTalul | BEUIECTB (rasbl, JKUJKOCTH, KPHCTAIUTBI, PA3IMYHBIE MATEPHAIIbl HA X OCHOBE, TUIEHKH, M KII OINTHYECKOI CIIEKT 0o6paboTku TaJIbHBIX JaHHBIX,
KOMIO3HTHBIE MATEpHAITBI, HAHOMATEPHATBI H ZIp.), & TAKKE METO/IbI CTICKTPOCKONHH ¢ KOJMUECTBEHHOTO aHANN3A CTICKTPOB i CTpYKTYpHBE eii MaTepHanos.
HCIONb30BAHHUEM JIA3EPOB Kowmmnerenius: Maructpant o6najaeT KOMIETEHIMEH HCCIEIOBAHHS (PH3HYECKUX CBOFCTB ra30B, JKHKOCTEH,
TBEp/IBIX Tell, HAHOMATEPHAIOB M KOMIO3HTOB C KOMILICKCHBIM PHMEHEHHEM COBPEMEHHBIX METOJIOB ONTHYECKOi
CIIEKTPOCKOINHH, HHTEPIIPETAIMA H 0GOCHOBAHHS MIOHEHHBIX PE3YJIbTATOB B HAYIHO-HCCIIE0BATENBCKON
TIe/IarOrHYECKOi EATENBHOCTH.
Prerequisites: Management |Purpose: to study the principles and instrument base of optical spectroscopy, the features of Education: The Master's student deeply Masters the theoretical foundations of optical spectroscopy, the
of Scientific and Pedagogical [studies of the properties of materials using optical spectroscopy methods. spectroscopic properties of atoms, ions and molecules, the laws of interaction of radiation with matter, the structure
Research Contents: the structure and spectroscopic properties of atoms, ions and molecules are considered; [and principles of operation of optical spectroscopic systems.
Postrequisition: Execution the fundamental foundations of the interaction of radiation with matter. The principles of Skills: the graduate student can study the properties of materials in different aggregate states using optical
and Defense of Master's operation and the main characteristics of the components of optical spectroscopic systems are spectroscopy methods, analyze Spectra, interpret experimental results based on physical models, and select
Selected chapters Optical D/ EC oS 30/0/30/55/12.5/22.5 3 Thesis described; the ﬁlndamenta] physical mgdels describing optical phenomena am? e)splaln)ng the mgasurement methods. o ) ) o ) . 1
of physics course Spectroscopy 6302 St results of experiments. Methods of optical spectroscopy of substances (gases, liquids, crystals, Skills: the graduate student develops skills in working with spectroscopic instruments, applying laser and classical

various materials based on them, films, composite materials, nanomaterials, etc.), as well as
spectroscopy methods using lasers are discussed.

optical spectroscopy methods, processing experimental data, quantitative analysis of Spectra and determining the
structural features of materials.

Competence: the graduate student has the competence to study the physical properties of gases, liquids, solids,
nanomaterials and composites with the integrated use of modern methods of optical spectroscopy, interpret and
justify the results obtained in research and pedagogical activities.




TpepexBusnrrep: dusnka
TAapHXbl MCH OliCHAMACKI

TMocTpexBu3uTTEpP:  ATOM
HKOHE ANPOTBIK IH

MakcaThl: KOHIEHCAIMSIAHFaH KY# (DM3MKachl IPMHIMNITEPIHE CYHEHe OTHIPBIN, OKYIIBLTAPIBIH
MaTepHaIapibl 3epTTey diCTepiH Kouana GilyiH KaJibInTacTeipy.

Ma3sMyHbI: 3aTTHIH i JoHe Onap/p! ey
JKOJIAPBI, KPUCTAULIAP/IBIH Naiijia GOITybIHBIH (GH3HKAIBIK MEXaHH3MIEP], KPHCTAIIBIK

namFan Kyii ¢

TaHIayJIbl TAPayIaphl

\phI, JaHFaH KYHJIiH 37eKTPOH/Ib TEOPHACH! KaPACTHIPhLIAIBL.
3aTThIH KYPBUIBIMBIH, (Ja3aJIbIK KYPaMbIH 5OHE OHBIH (PH3HKA-MEXaHHKAJIBIK KACHETTEPi MEH

Binimi: Maructpant K Kyit & HETi3ri YFBIMIAPBIH, KPHCTaIIapIbIH Ty31Ty
MEXaHH3MJIEPiH, KPHCTAIIBIK IEKTPOH/IBIK dazanbik Kyit TepiH XKoHe
Ma % D JIBIK KACHETTEPiH 3epTTey/liH TEOPHSIBIK Heri3aepin
MeHrepei.

Biniri: MaructpasT MaTepuaniap/biH KypbUIbIMbI MEH (a3aibik 3epTTeyiH TTiK
KOJLJIAHA AJ1ajibl, KOHICHCALISIIAHFAH KYH/IEr] 2IeKTPOH/IBIK HPOLECTep i Tal1aiiibl, allbIHFaH JePeKTepIi

KOHMHC”{’"SH'E (DYHKIMOHAIIBIK CHIIATTaAMAIapbIH SKCIIEPUMEHTTIK 3epTTeY/IiH Herisri onictepi GasHanabl; (H3MKAIIBIK MOJIEITBIEP APKBLIBI TYCIHIIpEsIi XKoHe ecenTepiii u.ieu.iy smcrepu-l TaHIai b
Du3uKa KyCHIHbIN HKYH HAHOKOMITO3UTTEPJICrT JKOHE ONTOMIEKTPOHJIBIK IUICHKA KYPBUIFbUIAPBIHIAFbI AIEKTPOH/IBIK Jlarnbinapsi:MarncTpanT MaTepHaIap sl 3epTTEyIiH P HKYMBIC icTey, 1
Tanaynt usuachtibiy | KIVTK | KKFTT 5303 6 45/0/30/60/15/30 npouecrep. IIporecTep/i MaTeMaTHKAIBIK CHIIATTAY OMiCTepi KoHe KociOn canajarst HOT iH eHIeY, TTEp MEH ONTOMIEKTPOH/IBIK IUTCHKATAPaFbl POLECTEP/ Talay,
Tapaynapi/ TaHAayIIbl NPAKTHKAJIBIK ECENITEP/ WIENTy O/iCTepi TaIKbUIAHAbL. MaTeMaTHKAIBIK MOJIE/IBICY JKOHE KACiOH GarbITTaFbl IPAKTHKANBIK ECENTEP/li OPbIH/AY JaFbUIAPIH
rapayiapet KaJIBIITaCTHIPAIBI.
Kysiperriniri: Marucrpant KOHICHCALMsAIAHFAH KYil (PH3HKACK! IPHHLIIITEPIH NajijlalaHa OTBIPHII,
Ma JBIH IIBIK JKOHE ) JIBIK KACHETTEPiH KElICH I 3epTTey, SKCIEPUMEHTTIK JKOHE
TEOPHSIBIK HOTHIKENEPII CAJIBICTBIDY, FBUIBIMU-3EPTTEY MEH II¢arOrHKAIBIK KbIBMETTE KOJLIAHY KOHE Kacion
MiHJETTepi Menry Ky3bipeTTiirine ue 6onaup!.
Mpepexsmsnter:  Wcropus u |Lens: cd by yMeHHe b METOZIbI MaTepHaioB, 3nanmA: MaruCTPaHT H3ydaeT OCHOBHBIC MTOHATHS (DH3MKH 0 1
Merozonorus pu3mku/ OnHMpasch Ha usnku 0 00pa3oBaHus KPUCTAILIOB, KPUCTAILUIMYECKHE A(EKTBI, dIEKTPOHHYIO TEOPHIO, OCOOEHHOCTH (ha30BOIO COCTOAHMS H
C pacemartp B o BEIECTBA H | TCOPETHUECKHE OCHOBBI [ MEXaHHYECKHX, () HBIX CBOICTB MaTePHAIIOB.
TMocTpexsusuthi: M30pannbie |yt X pemienus, Gpu3nueckne MeXaHu3Mbl 00pa3oBaHUs KPUCTAILIOB, Ae(eKThbl Vmenne: MarucTpaHT MOKET HCIOJIL30BATh TallbHBIC METO/bI CTPYKTYpBI M (hazoBoro
TJIaBBI ATOMHOI H SZICPHOi KPHCTAIUTHYECKOT CTPYKTYPBI, 2IEKTPOHHAS TCOPHs KOHJCHCHPOBAHHOTO COCTOSIHMA. M3/1araloTes | cocTaBa MaTepHasioB, aHAM3HPOBATE IECKTPOHHbIE B KOH
usnku OCHOBHBIE METO/IbI TaJIbHOrO CTPYKTYpBI, ()a30BOr0 COCTaBa BEIIECTBA |MHTEPHPETHPOBATE MOTYYCHHBIC JAHHBIC C OMOLIBIO (PU3NUECKUX MOJE/IEH 1 MOAOHPaTh METO/IbI PEILICHHS 3a/1a.
uero ¢ CBOHCTB H (; TBHBI HK; 9JIeKTPOHHbIE Hasbikn: Maructpant GpopMHpYeT HaBbIKH PabOThI ¢ MaTepHasoB,
Msbpanmbie Hsbpannie NPOLECCH! B HAHOKOMIIO3UTAX U B ONTOY/IEKTPOHHBIX yerpoiicraax. O6¢: 00paboTKH Pe3yNILTATOB T4, AHAJIN3A 1] B Tax M ONTOMICKTPOHHBIX ILICHKAX,
r1aBbi Kypea riaBbl Qu3HKH TJUKB |IGFKS 5303 6 45/0/30/60/15/30 METO/Ibl MATEMATHYECKOrO ONMCAHMS IIPOLECCOB 1 METO/bI PELLEHHs PAKTHYECKHX 3a1a4 B MaTeMaTHYECKOr0 MOJIETIMPOBAHHS M BBITIONHEHHUS NPAKTHUECKUX 3a/1a4 MPO(ECCHOHANBHOI HaNPaBIeHHOCTH.
s/ KOH/ICHCHPOBAHH npodeccHOHaIbHOI 001aCTH. K Marucrpant naer it o CTPYKTYPHBIX 1
Oro COCTOAHMA (DYHKIHOHAIBHBIX CBOHCTB MaTEpHasIoB ¢ U3HKH KOH, o
CPABHEHHs IKCTIEPHMEHTAIIbHBIX H TEOPETHUECKHX PE3YJIbTATOB, B Hay’ TE/bCKOI M
TIeJIarOrHYECKOii IeATEbHOCTH H PELICHHS MPOECCHOHANBHEIX 3a1ad.
Prerequisites:  History and |Purpose: to form students' ability to apply methods of materials research based on the principles |Education: The Master's student Masters the basic concepts of condensed state physics, the mechanisms of crystal
Methodology of Physics of condensed matter physics. formation, crystal defects, electronic theory, features of the Phase state and the theoretical foundations of the study
Postrequisition: Contents: the problems of condensed matter physics and their solutions, physical hani of |of Physi hanical, functional properties of materials.
Selected Chapters of Atomic  [crystal formation, crystal structure defects, electronic theory of condensed matter are considered. |Skills: the graduate student can use experimental methods to study the structure and phase composition of
and Nuclear Physics The main methods of experimental investigation of the structure, phase composition of a materials, analyze electronic processes in a condensed state, interpret the data obtained using physical models, and
Selected chapters Selected Chapters SChCMP substance fmd its physica! and mechanical prqpcrtics zmd. functional c}.mac\crislics; electronic  [select methods for solving problems.
N of Condensed [PD/ EC 6 45/0/30/60/15/30 processes in nanocomposites and optoelectronic film devices are described. Methods of Skills: the graduate student develops the skills of workmg with modern methods of studying malenals processing
of physics course Matter Physics 3303 mathematical description of processes and methods of solving practical problems in the experimental results, analyzing processes on and op onic films, matk I modeling and
professional field are discussed. performing practical problems of a professional orientation.
Competence: The Master's student has the competence to comprehensively study the structural and functional
properties of materials using the principles of condensed state physics, compare experimental and theoretical
results, apply them in research and pedagogical activities, and solve professional tasks.
Mpepexsusnrrep: Onsnka | Makcatsr: IIap/bI 3EPTTEYH amicTepin Konnany, Hanomatepuangapaa | Bbimimi: Maructpant HAHOMATEPHATIAP LI TYPJIEpiH, KYPBLIBIMIBIK €PEKIIETIKTEPIH, KACHETTEPIH, ONap/bl
TAPUXbI MCH OJliCHaMack! GoBIn KaTKaH np pAtiH MoHiH ity 1aF, KaTbITACTHIpY. anyin I TP Di, « JKOFAPBI» HKOHE (OKOFAPBLIAH TOMEH» CHHTE3ICY TOCLIICiH,
Mas3MyHbI: HAHOMATEPHAIIAPbI ATTYIBIH HETi3ri XKOMIaPEI, ONapIBIH TYPICPi, KYPhUILIMIAPE! JApP/IBI 3EPTTEYIH TEOPHAIBIK HETi31epiH MEHrepeni.
TocTpekBU3MTTEP: ATOM  |MCH KACHETTEPi; Oap/bl ay/biH (H3MKA-XMMHSITBIK POLECTEPIHIH CHITATTaMAaaphbl, Biniri:Marucrpant HaHOMaTepHaIIAP/IBl ATy JKOHE 3CPTTCY OIULTLle Tokipnbene Konata anaji,
KOHE SPONBIK (PM3HKAHBIH | 3aHIBUTBIKTAPBI MEH MOJIEITBIEPi; HAHOMATEPHAIIAP/IB! "TOMEHHEH JKOFaphl" jKaHE "JKOFapblIan IBIK, CTICKTPITIK, () Tanjay HoT s Tepain
®usnka Kycwinbin | Hanomarepiania TaHayIBl TApaYITAPbI TOMEH" CHHTE3/ICY KapacTHIPhUIA/Ibl, HAHOMATCPHAIIAP/Ib! JKIHE OMAPIBIH GH3HKA-XUMHUSIBIK | OICM/CPi MCH GETKi ApaMeTpIIepiH AHBIKTAI, ATBIHFAH JICPEKTCPIE FHUIBIMH KOPBITBIH/IBI KACAIIBL.
TanaayJIbl papt seprrey | KIVTK | NZA 5303 6 45/0/30/60/15/30 KacHeTTepiH 3epTTey diCTepi TANKbLIAHAIbI: MHKPOKYPBLIBIMIBIK Ta/1ay, ONTHKAIIBIK KOHE Jlarapinapsi:MarncTpanT ONTHKAJIBIK XKHE S1EKTPOHIBIK MHKPOCKOTHAMEH, TH(BPAKIHSIBIK XKIHe cnekrpmk
‘Tapayaapbi/ dnicrepi SMEKTPOHIBIK MHKPOCKOMHS, M(PAKUMANBIK TANAAY, CIEKTPIIK Tanjay dicTepi, Tanay KypaniapbiMeH JKyMbic icTey, T HOT OHJICY, HAHOMATEPHAIIAP/A P D
HaHOOOIIIEKTEP/IiH HAKThI GETi MeH oIeMepin aHbIKTay; HaHOMATEpHaIap MEH MOJIEITb/ICy AHE 0P bl IPAKTHKAIBIK KONy GarbITTaphii Garanay AaFIbulapbiH KalbIITacThipabl.
HAHOTCXHONOTHANAP/IB! MPAKTHKATHIK KOIAHY MBICAIIAPHI KCATIPLTCH. KysiperTiziri: MarkCTpanT HaHOMATEpHAIIAP MCH HAHOTCXHONIOTHAAP CATACHIH/AFbI 3aManayH oTiCTep/ti
KeWIeH I KOMJaHy, FBUIBIMH-3EPTTEY HOTHKENCPIH Tajlaay jKoHe KabLIay, anbinran 6imimai Girim Gepy,
MHKSHEPITIK JKOHE KOIIaHOaNbl 3epTTeyepe THIMII MaiiasaHy Ky3bIperTiirine ne Gomapr.
Mpepexsusnte:  Mcropus u |Llens: chopMupoBaTh yMEHHS MPHMEHATH METOTBI HAHOCTPYKTYp,  |3HaHms: MarnCTpaHT OCBOMT THITHI, CTPYKTYPHBIC OCOOCHHOCTH, CBOHCTBA HAHOMATEPHAIIOB, (PH3HKO-XHMHUECKHE
METOOMOrHs (YH3HKH/ PACKPBITh CYIIHOCTb TPOLIECCOB, TIPOUCXOMSAIX B HAHOMATCPHATIAX. TPOLECCHI HX TOMYHCHHS, MCTObI CHHTE3a «CHH3Y BBEPX» H «CBEPXY BHH3), & TAKXKC COBDEMCHHBIC TCOPETHYECKHE
C pacema nytn Hanomarep WX THITEL, OCHOBbI H3yUEHH HAHOCTPYKTYD.
TocTpexkBusHTbI: M36paHHEIe | CIPYKTYPBI H CBOMCTBA; XaPAKTEPHCTHKH, 3AKOHOMEPHOCTH H MOJCIH (DH3HKO-XHMHYECKHX Happiku: MarucTpaHT CMOYKET IPHMEHATH Ha TIPAKTHKE METOJIbI TIOJTYMEHHS H H3YHEHHs HAHOMATEPHAIOB,
[71aBb1 ATOMHO M SICDHOI | IPOLLECCOB X MOMYUCHHNS; CHHTC3 HAHOMATCDHAJIOB (CHH3Y BBEPX» 1 «CBEPXY BHH3Y, HHTEPNPETHPOBATH PE3yTHTATH MHKPOCTPYKTYPHOTO, CTICKTDAITHOTO, 0 anamm3a, s
(usnkn o6 MeTOJIbI HaHOMa H HX (DH3MKO-XHMHYECKHX CBOWCTB: pasMepbl M TapaMeTphl TIOBEPXHOCTH HAHOUACTHII M JIENIaTh HAYIHBIE BHIBOJBI HA OCHOBE MOJTYMEHHBIX JTAHHBIX.
Msopanneie Merozst MHKPOCTDYKTYpHBIii aHQ/H3, OTHYECKAs H HCKTPORHAA MHKPOCKOMHA, MN(DPAKIMOHKBIi anai3, | Harbiki: MarucTpanT pasoBbeT HaBBIKH PaGOTHI C OTHYECKOI 1 27CKTPOHHOIH MHKDOCKOMHI, AH(PaKIHOHHbIMA
TIaBbI Kypea ucenepopanmit | [IJVKB | MIN 5303 6 45/0/30/60/15/30 CleKTpallbHble METOMIb! aHANH3, it TH 1 HAHOYACTHIL; |H CHIEKTPATLHBIMH aHATH3ATOPAMH, 06PAGOTKH IKCTIEPHMEHTATBHBIX PE3YIIBTATOB, MOJICTHPOBAHHS TIPOLIECCOB B
duznicn/ HAHOMATEpHAIIOB npuBoATCH PaKTHYECKOrO HaHOMaTep H HAHOTEXHOTOTHA. HaHOMATEPHATAX W OICHKH 00MACTe MX MPAKTHICCKOrO PHMEHCHIA.
Komnerennuu: Marucrpant 6yaer obnanarts it B METOJI0B B
061aCTH HAHOMATEPHATIOB H HAHOTEXHOJIOTH, aHATH3C M OGOOIICHHH PE3yTbTATOR HCCTCTOBARHH, S(dEKTHBROM
y 3HaHMi B M IIPUKIIAJHEIX HCCIICIOBAHMAX.
Prerequisites:  History and |Purpose: to form the ability to apply modern methods of nanostructure research, to reveal the Knowledge The master's student will master the types, structural features, properties of nanomaterials,
Melhodology of Physics essence of the processes occurring in nanomaterials. p of their production, methods of "bottom-up" and "top-down" synthesis, as well as
Contents: the main ways of obtaining nanomaterials, their types, structures and properties are modem theoretical foundations of the study of nanostructures.
Selected Chapters of Atomic |considered; characteristics, patterns and models of physico-chemical processes of their Skills: The master's student will be able to apply methods of obtaining and studying nanomaterials in practice,
and Nuclear Physics production; synthesis of ials "bottom up" and "top down", methods of studying interpret the results of microstructural, spectral, diffraction analysis, determine the dimensions and surface
Selected chapters N:f]z‘:]‘;‘i‘:;;s I . 5/0/30/6015/30 _ fals and their physico-chemical properties are discussed: mierostructural analyss, | parameters of nanopartiles, and draw scienifc conclusions on the data obained. -
of physics course Rescarch optical and electron microscopy, diffraction analysis, spectral analysis methods, determination of |Skills: The master's student will develop skills in working \zut‘h optical and electron microscopy, diffraction and

the specific surface area and sizes of nanoparticles; examples of practical use of nanomaterials
and nanotechnologies are given.

spectral analysis tools, processing experimental results, in ials and evaluating areas
of their practical application.

Competencies: The master's student will have the competence to comprehensively apply modern methods in the
field of ials and hnol analyze and research results, effectively use the knowledge

gained in education, engineering and applied research.




DU3UKAHBI OKBITY

Tpepexsuszurrep: usukaiar
BI OKBITY JKOHE Garasay
anicremeci (bakanaBpuar)
(baxanaBpuar)
Moctpexsusurrep:Ilearorn
KabIK ic-Toxkipube

Makcartpi: DU3MKaHBI OKBITY/AFbI 3aMaHayH GilliM Gepy TEeXHONIOrHAIAPbI TyPAlbl TYCIHIKTI
KeHelTy

MasMyHBI: OKBITY/IbIH 3aMaHayH TEXHONIOTHSIAPBI, OKY KOHE OKY/IaH ThIC XKYMBICTAp/a XKY3ere
ACBIPBLIATBIH OKY CabaKTaphiH OTKi3y Ke3iH/ie M(pPIBIK TEXHOMOTHAIAPIbI KOIIaHy aticTepi MeH
anictepi Tananapl. OJapbIH OKY NPOLECiHe HHHOBAIHAUIBIK TEXHOJIOTHSHBI CHI3y Ke3ine
OKYIIBIIAP/IBIH TAHBIMIBIK iC-OpeKeTiH Kypy epeKmernikrepi 3eprrenei. PH3NKaHbI OKBITYIA
MHHOBALWSIIBIK TEXHOJIOMHSIAP B! KOIAHY MYMKIHiKTepi; Genrini Gip TeXHOIOrHsFa Colkec oKy

Binimi: MaructpanT (pu3HKaHbI OKBITY/IA KOJIAHBUIATHIH 3aMaHayH OitiM Gepy TeXHOIOrUsIAPLIHBIH TYPICPiH,
LMQPIIBIK KOHE HHHOBALMAIBIK TEXHOOMHATAP/IBIH TEOPHSIBIK HEri3/IepiH, OMapIblH OKY MPOLECiHIeri OPHBI MeH
TIE/IArOrMKAIBIK MYMKIHIIIKTEPiH, COHaii-ak Ginim Gepy ocepin Garanay Tociiiepin MeHrepest.

Biniri: Marucrpant du3snka cabakrapbiHia ) JKOHE TEXHOJIOTHANAP/bI THIMI
KOJIJIAHA aJ1ajibl, OKy IIPoLecit Oenrini Gip TeXHOIOrHsiFa CONKEC KOCAPIAi/ibl, OKYIIBUIAP/bIH TAHBIM/IBIK iC-
QPEKETiH YHBIM/IACTBIPA/IbI JKIHE KOJIaHBLIFAH TEXHONOTHATAP/IBIH HOTHKENIIiH Tasaibl.

Jlarspuiapsr: Marucrpast uupisk miaTopManiapMen, BU3yaiusaius KypaijapbiMeH, cXeManap MeH

Binim Gepyneri yaepicinzeri FOUBBZAT ! 151 KO P bl : ‘ P ’ -
nmoBaUMAALIK | Giniv Gepyxin | KTI/TK $304 30/0/15/50/10/15 TIpoLeCiH Jocnapiay oHe Geristi Gip TeXHOMOrHAHBIH ?U'HM Gepy acepin 6?*‘&12}/ amictepi AHarpaMMaiapisi Nai AnaHI OKY MATEPHAIBIH YCHIHY, HHTEAKTHBTI cabaKrapibl YHBIMIACTBIPY, OKY KIHE
ypaicrep / KaHa Kepcerineti. Pu3nka cabakrapbin/ia MOTIHIEPiH KOPHEKI TYp/ie KOPCETY YIiH HHpPIBIK OKy/IaH ThIC JKYMBICTAP/Ia HHHOBALMSAIBIK TEXHOIOIHSAIAP B! KIDIKTIPY JAFABUIAPHIH KA/IBIITACTBIPA/IEL.
TEXHOJIOTHAAPBI TEXHOJIOTHSUIAP/IBI, CXeMaslap MeH JMarpamMManap/ibl KOIIaHy MbICATIAaphl KeITipiIreH. Kysiperriniri: MaructpasT hu3HKaHbI OKbITY/Ia 3aMaHayn 6iiM Gepy TeXHONOTHSIAPBIH FIIBIMH-3/iCTeMeNiK
TYPFbIJIa HEi3/Ie1l KOJLIaHy, OKY NPOLECIHIH Canackli apTThipy, OKYLIbUIAP/ILIH TAHBIMIBIK GEICCHIUIIriH JaMbITy
KOHE IM(PIIBIK TEXHOMOrHANapIbIH Giim Gepy THiMALiriH Kemenzi Garanay KysbipeTTinirine e Gomapl.
I 3UTBI: Lens: Th o TEbHBIX TEXHONOTHAX B 00yuennn  |3Hanusa: Maructpant BHIbI X TE/TBHBIX TEXHOJIOTHii, HCTIONB3YEMBIX B
00yueHus u OUeHHBAHUS B uzuxe npenojaBanny pU3NKH, TEOPETHUECKHE OCHOBBI IM(BPOBBIX U MHHOBALMOHHBIX TEXHOJIOIHIA, HX MECTO B yueGHOM
(usnke (6axanaBpuar) C TEXHONOTHH , TIPHEMBI M METOJbI TIPOLIECCe M NeJIarorHueckne BO3MOKHOCTH, a TAKKe METOJIb OLIEHKH 00pa30BaTeNbHOr0 BO3/CHCTBHS.
HoBble Moctp ITBI: HCIO! UUGPOBBIX TEXHONOI Uil IIPH MPOBEACHHH YUEOHBIX 3aHATUH, PEATU3YEMbIX B Hagbikn: Marucrpant ymeer 5QGEKTHBHO HC] Th 0 u TEXHOIOTMH
MHHOBAWMONHbIE | 06Pa30BATENbHbIC NOTPOF Ienarorumdeckas npakTHKa ydeGHOi 1 BHey:le6Hoﬁ JieATenbHOCTH. MceenyioTes X 0coBeHHOCTH OCTPOEHHS _ |a ypoxax U3MKH, IIaHAPOBATh YHEOHBII NIPOLECC B COOTBETCTBHH C KOHKPETHOI TEXHOJIOTHEi, OpTAHH3OBGIBATS
nponeccs B texuonorm B | [IJ/KB 5308 30/0/15/50/10/15 03HABATEIILHOM JICATEILHOCTH pu p B npouece B T03HABATEIILHYIO JACATENBHOCTh YUAILHXCSA H AHATH3HPOBAT YP(EKTHBHOCTb HCIIONB3YEMBIX TEXHONOTHIA.
obpazoBanum / npouecce ‘Texuozorin. [Toka BO3M " TEXHOJIOTHii B Happiku: MarucTpanT pa3BHBaeT HaBBIKH NPE/ICTABIEHAS yueGHOro MaTepHasa ¢ HCToJb30BaHHEM M(POBBIX
oGyuenus pusnke 00yuenun (pU3MKe; IIAHUPOBAHUE NpoLiecca 00YUCHHs B COOTBETCTBUM € ONPE/IC/ICHHOH m1aT(opM, CPEACTB BU3YaTH3ALIH, AHATPAMM H CXEM, OPraHH3aLUH HHTCPAKTUBHBIX YPOKOB, HHTErPALi
TEXHOJIOTHEl 1 CTIoco0bI OlleHHBAHHS 06Pa30BaTENbHEIX I)PEKTOB KOHKPETHOH TEXHOTOrHH. MHHOBAILMOHHBIX TEXHOOIHii B ydeOHO-BHEYUEOHYIO 1EATETBHOCTS.
TIpuBOAATCS IPUMEPbI HCTIONB30BAHMS LU(BPOBLIX TEXHOIOIHIL, CXEM M MArpaMM Juisi HarisiHoii [ K Maructpaut npnosp B MCIOB30BAHUN COBPEMEHHBIX 00Pa30BaTE/ILHBIX
WILTIOCTPALIMH CBOMX TEKCTOB Ha YPOKaX (pH3HKH. TEXHOJIOTHIl B NIPENOJIaBaHNH (H3NKH HA HAYTHO-! HYECKOii OCHOBE, KauecTsa ydeGHOro
Prerequisites: Teaching and |Purpose: to expand the understanding of modern educational technologies in teaching physics Education: The master's student masters the types of modern educational technologies used in teaching physics, the
Assessment in Physics Contents: modern teaching technologies, techniques and methods of using digital technologies in | theoretical foundations of digital and innovative technologies, their place in the educational process and
(Bachelor's) Post-  |conducting training sessions implemented in educational and extracurricular activities are pedagogical capabilities, as well as methods for assessing the educational impact.
requisites: Pedagogical analyzed. Their features of constructing cognitive activity of students during the introduction of |Skills: The master's student can effectively use modern digital and innovative technologies in physics lessons, plan
Practice innovative technology into the learning process are investigated. The possibilities of using the educational process in accordance with a certain technology, organize students' cognitive activity and analyze
Innovative New Educa}ior?al innovative lec‘hnologiesvin teaching physics are shown; pl.anning of the .leaming process in lhg effectiveness of the technologies usefi. ) ) . ) ) o o
processes in Technologies in PD/ EC|NETPTP 5304 30/0/15/50/10/15 acco.rdancc with a certain technology and ways .ofcvalualmg |h}c cdu.canonal cffcct.s ofa Skills: Thc master's s‘udcnl dcvclops‘ s.kxlls. in prc§cnllng cducfmonal r‘natc‘rla] us:Ing digital p]a.lfor.ms, v1suz?]|zatmn
education Pn.)ccss of . particular technology. Examples of the use of digital technol d and d to tools, diagrams and diagrams, organizing interactive lessons, integrating innovative technologies in educational
Teaching Physics illustrate their texts in physics lessons are given. and extracurricular activities.
Competence: The master's student acquires the competence to use modern educational technologies in teaching
physics on a scientifically and methodologically sound basis, improve the quality of the educational process,
develop students' cognitive activity and hensively assess the educational effectiveness of digital
technologies.
Mpepexsusnrrep: Pusnkanar | Makcatsr: GiiM Gepy mporieciie ombl KoIIaHy HOTHXEEPiH Taail oTIpbm, Genrini 6ip okpiTy [Binimi: MarucTpanT 1uaaKTHKaIbIK NPOLECTIH 3aHIaphl MCH NPHHIMITEPIH, OHBIH KYPbUIBIMIBIK KOMIOHEHTTEp]
bl OKBITY JKOHE Daramay TEXHOJIOTHSICHIH JKY3€Te achIpy KaGileTiH KalbInTacTsipy. MeH (YHKIMSTAPbIH, (PH3HKAHBI OKBITY /i CTEPiHIH MIAKTHKANBIK CPEKIICTIKTEPiH, COHIaii-aK OKbITY
anicremeci (bakanaBpuar) Ma3MyHbI: IMIAKTHKAJIBIK NPOLCCTIH Heri3/1epi, OHBIH 3aH1aphl MEH IIPHHIMITEP], KYPLUIBIMBIK | KYPasAapbiHBIH OKY MPOLECIHICri poli MeH KONJAHbUTY MYMKIHAIKTEpiH MEHIrepes.
(6axanaspuar) KOMIIOHEHTTEPI JKOHE ONAp/IBI (PyHKLMANAPHI KAPACTHIPHUIA/bL OKBITY/IbIH QPTYPITi onticTepin | Biniri: MarucTpanT 6inim Gepy npouecirie 6eariti Gip OKBITY TEXHOTOMHACHH KOCTAPIAN, KY3Ere achipa anal,
IMoctpexBusnTTep:[lenarorn |Konxany Ke3ine OKBITYIIbI MEH CTYJCHTTEP/IH ic-OpEeKeTiHiH Ma3MyHbI TanfaHa/bl. PH3MKAHBI | OKBITYIIB MEH CTYICHTTEPIiH OKY OPEKETiH YHbIMIACThIPAILI, OKBITY d1icTepi b1 JKaHe
Binim Gepyneri :::z_'::;‘:;:_‘omw FOUBBZAT KasbIK ic-Taxipube OKBITY QJIiCTEpiHiH THAAKTHKAIIBIK ePEKIICTiKTepi KopeeTinred. MH3HKaHbI OKBITY Kypaaiapb ANbIHFAH HOTHKEIIEPTre Tanjiay Kacaiisl.
HHHOBAIMSLIBIK KIT/TK 30/0/15/50/10/15 JKOHE OJapBIH OKY MPOLECiHe KONIAHbUTyb! cHnaTTanFan. Ecenrepai menry skone Jlarpiiapsr: MaructpanT (usika cabakrapbin/ia eCenTepii mbirapy, TTiK HOT i emey,
ypaicrep / m‘m,?nm_(am’m 3304 9KCMIEPHMEHTTIK HOTIKCIIEP/Ii OHICY Ke3iH/e GH3HKaTbIK aMaap/IbiH CCenTeynepi KeATipiaren | (pH3MKasbIK MaMasap/ibl CCCnTey, OKBITY KypasiapbiH THIM/I KOJIaHy JKOHE OKBITY TEXHONOMHSICBIHBIH
Herisaept HOTIDKENIIriH TaxkipuGenik Typrbizia Garanay JaFIbLIapbiH KalbIITaCThIPAIbL.
Kysiperriziri: MaructpanT (u3HKaHbi OKBITY/1a AAAKTHKATBIK TATANTADFA Cail OKBITY TXHONOTUSIAPHIH CAHAITHE
TypZe KOJaHy, OKy MPOLECIHiH CaNachiH apTTBIPY, CCENTIK XKIHE SKCIIEPUMEHTTIK JKYMBICTap apKbLIbI OiTiM
HOTHKCNEpiH Tanaay xoHe Giim Gepy mpotiecin y3tikcis eTinaipy Kyssipertisirine ue Gomamsr.
Mpepexsusntei: Meromuka | Purpose: to form the ability to implement a certain learning technology by analyzing the results |3nanns: MarucTpanT 0CBauBacT 3aKOHbI M IIPHHLIAIIBI TMIAKTHYECKOTO TPOLECCa, €ro CTPYKTYPHBIC KOMIIOHCHTBI I
obyucnna 1 ouehnBarna B |of its use in the educational process. (YHKUIH, THAAKTHHECCKHE 0COGCHHOCTH METO/OB 00YHCHHA (H3HKE, A TAIKe PO H BO3MOKHOCTH IIPHMEHCHNS
(usnke (GakanaBpuar) Contents: the basics of the didactic process, its laws and principles, structural components and | cpencrs obyderus B y4eGHOM mpowecce.
TlocTpeKBH3NTDI: their functions are considered. The content of the activity of the teacher and the trainees when | Ymenne: MarnctpanT MoskeT I Th 1 pea T B TENBHOM
Tlenarormdeckas npakTHKa using various teaching methods is analyzed. The didactic features of the methods of teaching TEXHOJIOTHIO OOY4CHNs, OPTaHH30BBIBATE YYEOHYIO JEATEIBHOCTb NIPEIOJABATENS U CTYICHTOB, TIOAGHPATE METOMLI
physics are described. The means of teaching physics and their application in the educational (busmky 1 ana 0BATh TIOITY Pe3yIIbTaThI.
HunoBanmonnble |Jlnnakrudaeckne NOTPOF process are described. Calculations of physical quantities in solving problems and processing Happiku: Maructpant GOpMHpYET HABBIKH PEIICHHs 3a1a4 Ha YPOKaX (H3HKH, 06paGoTKH HKCIIEPHMEHTAIBHBIX
nponeccrl B |ocHogsl metozios | [I/KB 5304 30/0/15/50/10/15 experimental results are given PE3yIbTATOR, pactieTa (H3HICCKAX BeHaMH, 5(HEKTHBHOTO TPHMEHEHHS CPE/ICTR OOYUCHIS H MPAKTHHCCKOI
oopasosanmu / | oGyucHus drsmki OLICHKH Pe3yJIbTaTHBHOCTH TEXHOJIOMHH O0ydeHNs.
K MarucTpanT mprotp o TeXHOMOTHiH 0GydCHNs B
PENOIABAHMN (U3HKH B COOTBETCTBHH C JIMIAKT T KauecTBa y4ebHOro
Tpolecca, aHAIW3a PE3yIbTATOB 3HAHHI Yepe3 PacyeTHBIC H SKCIIEPHMEHTANbHbIC PAOOTHI H HEMPEPHIBHOTO
BOBAHHS TC/LHOTO
Prerequisites: Teaching and |Llens: chopMHPOBaTE yMEHHE OCYIIECTBHTE TEXHOJIOTHIO , anammsupys  |Education: the graduate student learns the laws and principles of the didactic process, its structural components
Assessment in Physics PE3yNbTAThI €€ HCTIONB30BaHMs B 00Pa30BaTEILHOM TPOIECCE. and functions, didactic features of methods of teaching physics, as well as the role and possibilities of application
(Bachelor's) Post- | Conepxanue: paccMaTPUBAKOTCS OCHOBBI HAAKTHICCKOTO €ro 3aKOHBI H of teaching aids in the educational process.
requisites: Pedagogical CTPYKTYpHbIE HTBI 1 HX () LA JESITENbHOCTH Skills: The Master's student is able to plan and implement a certain teaching technology in the educational process,
Practice p H of npu PasIHIHBIX MeTONOB 00yuenus. Manaraiores  |organize the educational activities of the teacher and students, select methods of teaching physics and analyze the
Innovative Didactic Basics of| JIMJIAKTHYECKHE 0COOEHHOCTH MeTOI0B 00yuenns dusuke. ONUCHIBAIOTCS CPEICTBA OOYUEHHs results obtained.
processes in Methods of PD/ EC|NETPTP 5304 30/0/15/50/10/15 (usriKe u MX IpUMeEHenne B yueGHOM nporecce. [TpuBoasiTes pacuerst ¢pusuueckux penuand npu |Skills: The Mas.ler's slud.enl devclz.)r.ys the skll.ls of solving pr(.Jblen'.As in physics .lessons, processing experim.emal
education Teaching Physics PELICHHH 3a/1a4 1 00pabOTKe IKCIIEPUMEHTATBHBIX PE3YJIbTAaTOB. results, calculating physical quantities, effective use of teaching aids and practical assessment of the effectiveness

of teaching technology.

Competence: The Master's student has the competence to consciously apply teaching technologies that meet
didactic requirements in teaching physics, improve the quality of the educational process, analyze the results of
education through computational and experimental work, and continuously improve the educational process.




TpepexBusnTTep: Makcarsl: usnka ecenrepin wenryze suddep IIBIK TEHJEYJIEp Teo] Herisri Binimi: Marncrpanr ii der TIBIK P T Heri3ri YFbIMIapBIH, CTAHAAPTTb!
bIKTHMaTIBIK JKOHE i i 1 KOPCETY. TYPIIEpiH, onapibl ey dticTepi it b JBIK P apKBUTBI (PH3UKATIBIK 3aHIBUIBIKTAP
MaTteMaTHKalbIK cTaTucThka | Ma3smyHbl: i dep JIBIK TEHJIEYIIep TycinikTepi MeH d1icTepin, |MeH (GopMyanapIbl KOPLITHII WIbIFAPY TEOPHSILIK HEri3epiH MEHIepes.
(bakanaBpuar) it b JBIK PAiH CTAHIAPTThI TYPiH KOHE Oap/ibl Menry Biniri: MaructpasT Gu3HKaibiK ecenTepiiin mapTrapbiHa coiikec I depeHimanibK TeHeyIep/i KypacTbipa
- - | Audepenumany HOCTpeKBHJlﬂTEP: 3amauam JKOJIApbIH, Gipinmi perri n(.apauaﬁum unqu)epem{uauubn( TEHJIEYIIepre AKE/ICTiH FeOMETPHSUILIK  |aaibl, Gipinii perri auddepeHmanibk TerieyIep/i ety dIiCTepin KO/IaHa bl XKOHE albIHFaH IIemiMepi
Binim Gepyneri bIK TeHIEyEpAiH (u3MKaHbIH ©3eKTi MIcenenepi | oHe PU3NKaNBIK ecenTepiii KapacThipabl. Ecentin mapTeina caiikec nuddepermmanisik (hHU3MKAIBIK MAFBIHA TYPFBICHIHAH TANIAMIBL.
WHBOBRUHSILIK | oo i BIVTK | DTFK 5207 6 45/0/30/60/15/30 Teney KypacTLIpy a'nopmmm Genrieiini. @u3ukanbin keiiGip cranaaprel Gopmynanapei | Jarasuiapsi: Marnctpant addepeHina bk TeHeyIepre SKe/IeTiH IeoMETPHAIBIK XKoHe (JU3MKAIBIK ecenTepi 10
ypaicrep / KOCHIMILIATADHE aiy azticin Ty JIBIK pre OKENETIH eCenTepili MWely MbICIJIaphl | IIeNty, CTaHAapTThl PU3NKaIBIK GOPMyTanapiisl IbIFapy, MaTEMAaTHKAIBIK MOJIE/b/IEY JKIHE €Cerl IIenry
Keripinren. GU3MKAHBIH KeHGIP CTaHIAPTTE! (POPMyIIATAPEI JHAJIEIICHE . HOTHIKENEPIH HHTCPIPETALAIAY J.\alAbUlﬂpblH KaJIBIITACTBIPA/IBL.
Kysiperriniri: Marucrpant d IK ) JIBIK P KoMeriMeH
TEOPHSIBIK HOTHIKENEPI AIICIIICY, ECeNTep/i Kyiie/i Typ/ie ey KoHe MATEMATHKAIBIK 9AiCTepli Kaciou qmmxa
ecenTepinie THIMII KOJIaHy Ky3bIPETTitirine ue Gomapr.
Mpepexsusnter: Teopus Ilenb: nokasaTh HCTIONB30BAHHE OCHOBHBIX METOIOB TeOpHH A epeHIManbHbIX ypaBHeHHii pH | 3HaHuA: MarucTpaHT OB/IaJIEBAET OCHOBHBIMH TIOHATHAMH TEOPHH b JIBHBL
BEPOATHOCTEH 1 peLIeHuH 3a/1a4 GHIMKH. YPaBHCHHUI1, CTAHIAPTHBIMH BUIAMH, Mcnouamvx Hx pcmcuvm 4 TAKOKE TEOPETHYCCKMMH OCHOBAMHU 000GLICHMS
MaremaTHuecKas craticTuka | CofepikaHue: pacCMaTpUBACT MOHATHS U MeToLIM TeopHH 00] b (u3nUecKHX 3aKOHOB 1 QOPMYI ¢ N it
(baxanaspuar) YPaBHEHU, CTAaHJAPTHBII BUJL 11 bdep JIbHBL it 1 crocoObl MX Vmenne: MarucTpanT MOKET COCTABIATh An(QepeHInatbHbIe YPABHCHUS B COOTBETCTBUH C YCIIOBHSAMH
Drsccxie TlocTpeKBU3HTDI: PeIIeHHs], TeOMETPHIECKHE H (U3MUECKHE 3a/1auH, IPUBO/SAIINE K MPOCTEHIIMM (usHyecKnX 32724, NIPUMEHATH METO/bI pemieHns 1 hepeHInaibHbIX ypaBHEHHIT EPBOro Nopsiika 1
HunoBaunonnvie e —— AKTyasibHbIe TIp 1 deper JIbHBIM HepBoro nopsjka. Msnaraer anroputy cocTaBieHus AHAJIM3UPOBATH MOJIYYCHHbIC PELICHUS C TOUKH 3peHUs (PU3MUECKOrO CMbICIa.
npoueccs! B BJUKB | FPDU 5207 6 45/0/30/60/15/30 COBpEMEHHOI PU3HKH M depeHIMaIbHOrO ypaBHEHIs 110 YCI0BHIO 3a1a4n. OObICHSET Crocod nostydeHns HekoTopbix |HaBbikn: MarucTpaHT passHBaeT HaBbIKU PELLEHNs T€OMETPUYECKIX H (PH3MUECKHX 337184, BEAYIIX K 10
obpasoBanumu / ﬂmm)epeﬂu“%“bﬂ claHuapmmx dopmyst puzmku. TIpUBOAATCS HPUMEPBI PELICHHUS 33184, IPUBOAALUIMX K s epeHIIHaTbHBIM YPABHEHHSM, BLIBOJA CTAHIAPTHBIX (PH3HUCCKHX (OPMyYII, MATEMATHIECKOrO MOJICIIHPOBAHHS
PIX YpABHEHHH JBHBIM 11 ITCSi JIOKA3aTeNbCTBO HEKOTOPBIX CTAHIAPTHBIX M HHTEPIPETALMH PE3Y/IBTATOB PEIISHHs 3a1a4.
dopmysn puzmkm. Komnerenuwsi: Marucrpaut oﬁuaAam KOMIIETEHIHEH MOJCIMPOBATh (PU3HUCCKHE SABIICHHS C OMOILBIO
b JIBHBL \Th TEOPETHYECKHE PE3YNILTAThI, CHCTEMATHIECKH PENIATh 3a/1aun H
9P PEKTHBHO MPUMEHATH MATEMATHYECKUE METO/IbI B 33/1a4aX MPO(EcCHOHANBHON GH3HKH.
Prerequisites: Purpose: to show the use of the basic methods of the theory of differential equations in solving Education: The Master's student Masters the basic concepts of the theory of simple differential equations, standard
Theory of Probability and physics problems. types, methods for solving them, as well as the theoretical foundations of generalizing physical laws and formulas
Mathematical Statistics Contents: examines the concepts and methods of the theory of ordinary differential equations, the | through differential equations.
(Bachelor's degree). standard form of the simplest differential equations and ways to solve them, geometric and Skills: the graduate student is able to compose differential equations in accordance with the conditions of physical
) Physical Postrequisition: Actual physical problems leading to the simplest differential equations of the first order. Sets out the problems, apply methods for solving differential equations of the first order, and analyze the resulting solutions
Innovatnv'e Applications of Problems of Modern Physics a]gorifhm for composing‘ a differential cqualion. according to the condition of.(hc problem. fro‘m the point of view of physical mcan.ingi . ) ) . . )
processes in Differential BD/EC | PADE 5207 6 45/0/30/60/15/30 Explains the way to obtain some standard physics formulas. Examples of solving problems Skills: the graduate student develops skills in solving geometric and physical problems leading to differential 10
education Equations leading to differential equations are given. The proof of some standard formulas of physics is equations, deriving standard physical formulas, mathematical modeling and interpreting the results of problem
made. solving.
Competence: the graduate student has the competence to model physical phenomena usmg differential Cqud(l(\nb,
prove theoretical results, solve problems systematically and effectively apply math I methods in p
physics problems.
Mpepexsusntrep:Kocinrik | Makcatsl: (pu3HKaHbI OKbITY Ke3iHjle KpuTepHalibl Garanay xKyiieci Typans Tycinik binimi: MarucTpanT pu3HKaHbI OKbITYIAFbI KPUTEPHAAbI Garaliay jKYHeCiHiH TEOPHSUIBIK Herizaepin, Oaranayabin
TOHICPAI OKBITY OiCTeMeCi/ | KambiTacThIpy Typrepi MeH KIKTENyiH, KpHTCPHILIC MCH 1CCKpHITOpA: MoHiH, yrai Garara Kewipy Kyiiccinin
MasMyHbI: KpHTCpHAIIIb! GaFanay/IblH TEOPHAIBIK HEri3epi JKoHE OHBI CTYJICHTTEP/IH OKY ic- KaFMIaNapbiH MeHrepesi.
Mocrpexsusurrep:Ilenarorn |opexeTine Koniany epekiuesikrepi, Ginimui Garanayabin sKikTenyi MeH Typiepi KapacTbipbitazpl. |Biniri: Maructpant oky HoTKe/epiHe colikec Garanay KpMTEPHIUICPIH KYPacThipa asajibl, KpHTCPHAITb
XKOO-ma KalbIK 3epTTeyIepin Kputepuanisi Garanay xyiiecine KOABUIATBIH TalanTap; KPUTEPHAIIb] IKATAHB! KYPACTBIPY IKananapIb i, neckpur JKQHE JIECKPHIT 3 Garanay Kyprizesi, Gusuka cabakTapbiiia
M Gepyeri 4’"3"‘(3‘?” OKbITY ozticTemeci MeH djticTepi oticTepi; AeCKpHIT 3 JKOHE JICCKPHIT Baraay KpHTEPHIiIepi Ka3blTabl. Garasay KypasngapbiH THIMJTI KOJIaHAIBI.
HHHOBAUMSIBIK Kesinae BIVTK ZhFOKBK 6 45/0/30/60/15/30 3epTXaHaNbIK JKYMBICTBI GaFasay jKoHe i menry kpw iinepin a3ipaey, |/larablmapsl: MarucTpaHT 3epTXaHAIBIK KYMBICTAP/BI, GHU3HKAIBIK €CENTEP/, NPE3CHTALUAIAP MEH FHLTBIMH 10
ypaicrep / KpUTEpHAIL LI 5207 YCHIHBLTFAH MPE3CHTALI KOHE OPHIITANFAH FHUTHIMH 5K00a MbICATAPHI KEATIpIATeH; ynaiinapab! | oGanapab! Garanay, HoTwkenepsti oGHEKTHBTI Taziay, Kepi Gailnanbic Gepy KoHe Garanay HOTHKEIEPiH OKy
Garanaynut Garanayra Kewlipy JKyiieci TalKbLIaHaIbl. camachli apTThIpyFa NMaiijianany JarbUIapbiH KaIbINTacThpabl.
Konaity Kysiperriziri: MaructpanT (Gu3HKaHbi OKBITY POLCCIH/E KPHTEpHAIBI Garaay sKyilecin Kocion eHreiie
KOJLJIaHY, 9JIiJ1 5KaHE auIbik Oaraay OpTachiH KalbIITAaCTBIPY, OKY JKETiCTIKTEpiH MOHHTOPHHITEY JaHe Garanay
HOTITKeNepi Heri3inze oKy yepiciH KeTinipy KyssiperTinirine ue GonazL.
Tpepexsusuter: Meromka | Lens: chopmuposats np 0 cHCTEME KpH o npu o0y 3uanus: MarncTpanT 0CBaMBaeT TEOPETHUECKNE OCHOBBI CHCTEMBI KPH 2 o B
TnpenoaBanys NPOPUILHEIX | pusnKe (DU3HKH, BHIBI M KIACCHHKALMIO OLCHHBAHHSA, CYIIHOCTh KPHTCPHCB H ICCKPHIITOPOB, MPHHIIMIIB CHCTEMBI
wctn/ Coptepikanye: PaccMaTpHBAIOTCA TEOPETHUCCKHE OCHOBBI KPHTCPH? o " GaoB B OUCHKH.
0COGEHHOCTH ¢ TIPHMEHEHHS K yIeGHOM JIeATENLHOCTH CTY/IHTOB, KIACCH(HKAIMA H BHIIBI Vmenue: MarucTpanT MOXKET COCTABIIATE KPUTEPHH OLICHKH B COOTBETCTBHH C PE3y/ILTATAMH 00YYCHHS,
Mprerere ThI: 3nanmii. M31araioTes TpeGOBaHMS K CHCTEME KPHTEPUATHHOTO OLCHHBAHH; MCTOIbI | paspaGaTsBaTh KpHTCPHATBHBIC IKATH, TPOBOHTS OEHKY C ICCKDHITOPAMH 1 663 HHX, 2 eKTHBHO
Hinosammonmuie | kprepransioro MeTozoNor s ¥ METOMIBI COCTABJICHHSA KPHTCPHAIILHO IIKAMIBL; Kpufepml OLICHHBaHHsA Ge3 IECKPHIITOPOB H C ) HCTIONB30BATh HHCTPYMEHTBI OLEHKH Ha YPOKaX (DH3MKH. )
mponceent n | oncsmams npn | 5yKs | TROOFV 6 45/0/30/60/15/30 nexarorccr AecKkpHITTOpaMi. JIaroTCs MPHMEDH! pa3paGOTKIt KDHTEDHER /U1 OIeHKi 1aGopaToprofi paGoTs! . |Hapsiki: MarieTpanT (opMIUpYET HABHIKH O1IeHKH 12GopaTopisix paGoT, QH3HIECKHX 0T4eTOB, MpeserTatli i 10
obpasosarmm /| oGy dusie 5207 HccreIoBanuit perenns pU3MUECKNX 3a/1ad, IPEICTABICHHOI IPE3SHTALMH H BBITOTHEHHOr0 HAydHOrO NPOEKTA; [ NCCIIEI0BATENLCKHX IPOEKTOB, 00BEKTHBHOIO AHATTH3A PE3YJILTATOB, NIPEIOCTABICHHs 0OPATHO! CBA3HM H
B Byse 00Cy)KIaeTes CHCTeMa MepeBoia OaioB B OIEHKY. HCTIONB30BAHHS PE3yIbTATOB OICHKH JUTS MOBBINICHHS KAYECTBA OOy ICHHS.
K THOCTB: Marucrpanr 0 CHCTEMBI
Kpu JBHOTO B use, CNIpaBe/THBOI 1 MPO3pauHoi
it cpebl, BOBaHHUs y4eGHOrO Ha OCHOBE PE3yJILTaTOB MOHHTOPHHTA U OLICHKH
YUEOHBIX I0CTIORCHH.
Prerequisites: Teaching Purpose: to form an idea of the system of criteria assessment in teaching physics Education: The Master's student Masters the theoretical foundations of the criterion assessment system in teaching
Methods of Special Contents: the theoretical foundations of the criterion assessment and the features of its physics, types and classification of assessments, the essence of criteria and descriptors, the principles of the system
Disciplines application to the educational activities of students, classification and types of knowledge of transferring points to grades.
Post-requisi are considered. The requirements for the system of criteria evaluation are outlined; | Skills: The Master's student is able to draw up evaluation criteria in accordance with the results of training,
Application of Melhodo.logy and Methods of melh«.)ds of drawing up a criterion scale; evalua.liot:n criteria wilh.out descriptors and with ) deve?op criterion scales, conduct assessments with and without descriptors, and effectively use assessment tools in
Innovative Criteria-Based Pedagogical Researchls descflptors. Examples of the dev.elopment of criteria for eyal\fatmg lflborator}t work and solving ph?/slcs lessons. . ) ‘ ) .
processes in Assessment in | BD/EC ACBATPU 6 45/0/30/60/15/30 physlca.l pmbl.emsz the presentation ar.|d l.he completed scientific project are given; the system of | Skills: the gltaduale s.lud.enl forms .ths skills of evaluam:ng. laboratory work, ph.ysmal problems, presentations and 10
education Teaching Physics 5207 converting points into an assessment is discussed. research projects, objective analysis of the results, providing feedback and using the results of the assessment to

at University

improve the quality of training.
Competence: The Master's student has the competence to apply the criterion-based assessment system ata
professional level in the process of teaching physics, to create a fair and transp n to

improve the educational process based on the results of monitoring and evaluating educational achievements.




TMpepexsusurrep: Ousuka
TapuXbl MEH dliCHAMAChI

MakcaThbl: MarHCTPaHTTapIbIH JIBIK JKOHE FBL prIcy 1H KaJIBIITaCTEIPY,
Ginim Gepyzeri FBUTBIMM 3epTTey/Iepi 93ipIiey, KYprisy KoHe Tajjayaa 3epTTey Ky3bpeTTitirin
KaJIBITITACTBIpY.

Bistimi: MarucTpaut nejarornKaisix 3epT PIIH T JIBIK JKOHE HETi3/1epiH, FHUIBIMK
3epTTeyliH Tacinepin, JKOHE TEOPHSITBIK dINICTEPIiH JKIKTEyiH, Te/larOrHKabIK
9KCIIEPHMEHT TIeH 3ePTTEY ITHKACKIHBIH HETi3r1 Karuiaiaphii MEHIepesi.

IocTpeKBH3HTTEP: Mas3MyHBI: NelarorMKabIK 3epTTeyIep/IiH TEOPHSIIBIK JKOHE dliCHaMAabIK Herisaepi. 3eprreynin |Biniri:Maructpant Ginim Gepysieri FbUTbIME 3epTTeyJIep/i KoCHapaii ana/ibl, 3epTTey dIiCTEPiH JYPHIC TAHIANIbI,
MarucTpiik imcceprauussbl - |3aManayn Taciiiepi. Binim Gepyseri Fputbivu seprrey opictepinin xkiktenyi. Ilenarorukaisik TIE/IArOrMKAIBIK YKCIIEPHMEHTTED YilbIM/IaCTBIPaJibl, COLMOMETPHSUIBIK JKOHE CTATHCTHKAJIBIK O/CTEPIi KOJIAHbIIT
Biniv Gepyaeri l[euaroml(sz:m pecimyiey skoHe KopFay SKCIIEPUMEHT KYPTi3y TEXHOJIOTHsIapbL. [le1arorukanbIk 3epTTeyIeri COLMOMETPHAUIBIK SMLCTEp. |IepEKTEp/li OHIEN, HOTHKEEPA] FhUIBIMA TYPFbIIA TAIAMHIbL.
wnnosammapik | PP i | pzaA 6305 45/0/30/60/15/30 3 DMITMPHKAIIBIK IEPEKTEP/Ii OHyIey JKoHe Taiay anicrepi. [lenarorukansix seprreyseri Jarsbuiapsi:MarncTpanT SMIMPHKATIBIK JIEPEKTEP/L KHUHAY, JKYHEley KIHE Taljay, MATEeMATHKAIIBIK CTATHCTHKA 10
ypaicrep / SAICTEMECE MEH MaTeMaTHKaIbIK CTATHCTHKA JILCTepi. 3epTTey KyphUIBIMBI MEH STHKACHI JKOHE HOTHIKENepI QlicTEpiH KOIIaHy, 3epTTEy HOTHKENEPIH HHTEPNPETALSAIAY, FHUILIMH MOTIHIIEP JKa3y ’KOHE 3ePTTey HOTHIKEIEPiH
daictept Tycingipy. Marucrprik aucceprauusiap men 6inim Gepy npakTukachina Ginimi Konjamy. Gintim Gepy NPaKTHKACBIHA CHI3y JAFABUIAPBIH KallbIITACTHIPAIbL.
Kysiperriniri:MarucTpanT nesarorukaisik xoHe 0i1iM 6epy 3epTreynepin KaciOn aeHreiine a3ipiey, sKyprisy xoHe
Tajlj1ay, FHUIBIMH-3CPTTCY MOJICHHETIH CAKTAY, AKaJeMUIBIK A/ /IbIK KAFH/IAIaPEIH YCTAHY XKOHE MATHCTPIIK
JHMCCepTALMS HOTIKeNEepiH 6iiM Gepy IpaKTHKAChIHA THIMJI €HTi3y Ky3bIPETTimirine e 6omabl.
Tpepexusnrbr: Mcropus u | Llens: Yy Mart 'HYECKOH H Hay €JIbCKOI 3HaHus: MarucTpaHT OB/IafeBaeT TeopeT " TIEAarorH4eCcKuX
merojonorus pu3nKm/ KYJIbTYpBI, TEJILCKO B paspabotke, Iy H aHau3e i P Hay4HOro K ii - p HX 1
HayuHBIX HCC/IENI0BAHHIT B 00Pa30BaHMH. TEOPETHYECKHX METOZIOB, OCHOBHBIMH NPHHIIIIAMH TEarOrHIecKoro Ta TeJIbCKOIT ITHKH.
Moctp IThI: Ci TEOPETHKO-MET( "HUCCKHE OCHOBBI T1€/1arorMYECKHX HCCIIC/I0BAHMI. Vmenne: MarucTpantT MOKer Ii POBATH HAy4YHbIE B 06pa30BaHUH, NPABHILHO N0AGHPATH METOIbI
Odopmierne u 3aimmTa C TIOZIXOZIBI K K METO/IOB HaYUHBIX HCCIIENIOBANMIi B [MCC/IeI0BaHHUSA, OPraHH30BIBATH IEIarOTHUECKHE IKCTIEPHMEHTBI, 00pabaThIBaTh TaHHBIE C IOMOLIBIO
MarucTepcKoii aucceprauuu - (oOpasoBannn. TEXHONOrMH IIPOBEJCHHS NEIAIOIHYECKOTO ra. C T e PHYECKUX H CTATHCTHYECKHX METO/I0B U HAYYHO AHAIIU3UPOBATH PE3Y/IbTATHL.
VIHHOBANHOHHBIE Meroponorus n METOIHKH B [E1arorHIeckOM HCCIeI0BaHHH. MeToIbl 00paboTKU U aHa/IH3a SMIHPHYECKHX Hagbiku: Marucrpant gopmupyeT HaBbIKH cO0pa, CHCTEMATH3a M) 1 aHAJIH3a SMIMPHYECKUX JaHHbIX,
npouecci B METOMIbI VKB | MMPI 6305 45/0/30/60/15/30 3 JlaHHbIX. METO/Ibl MATEMATHYECKOH CTATUCTUKH B NEarornyeckoM uceiieioBanun. CTpykTypa 1 | IPUMEHEHHS METO/I0B MATEMATHYECKOH CTATHCTHKH, HHTEPIT Pe3yIbTaTOB it 10
o6pasoBanmum / tiexaror ““CCKV? 9THMKA MCCIIENI0BAHHS U MHTEPIIPETalus pe3ynbTaToB. 1] 3HaHuii B Mar HAYYHBIX TEKCTOB H Pe3yIbTaToB ii B ©IIbHYIO TIPAKTHKY.
HCCIEA0BaHUH JMccepTaLusaX M 00pa3oBaTENbHOM NPAKTHKE. K Marwucrpaut npuodperaer 110 pa3paboTKe, NPOBEICHHIO U AHAIM3Y 11T OrHYECKUX 1
00pa3oBaTeIbHBIX it Ha b JIBHOM YPOBHE, TENIbCKOM
KYJIbTYpbI, aKa, Oif 4eCTHOCTH U IPPEKTHBHOMY BHEJPEHHIO PE3YIILTATOB
MarucTepcKoii IMCCEpTAIK B 06Pa30BaTENbHYIO NPAKTHKY.
Prerequisites:  History and |Purpose: To develop methodological and research culture in master's students, to develop Education: The Master's student Masters the theoretical and methodol 1 foundations of ped: I research,
Methodology of Physics research competence in developing, conducting and analyzing scientific research in education.  [modern approaches to scientific research, the classification of empirical and theoretical methods, the basic
Postrequisition: Contents: theoretical and methodological foundations of pedagogical research. Modern principles of pedagogical experiment and research ethics.
Execution and Defense of approaches to research. Classification of scientific research methods in education. Technologies |Skills: a graduate student can plan scientific research in education, correctly select research methods, organize
) Methodology and Master's Thesis for carrying out of p d. 1 eX}.)erimem.. ; i ic techni in ped : 1 ‘res‘earvch. pedagogical experiments, process data using sociometric and statistical methods, and scientifically analyze the
lnm)vatlv'e Methods of Mcthods.ofproccssmg and analyzing empirical d.am. Mc.lhods ofm»mhcmancal s(ausu.cs in rcs‘ulls. . . B . B )
processes in Pedagogical PD/ EC| MMPR 6305 45/0/30/60/15/30 3 pedagoglcalv research. Research slruclurg and ethlc; and interpretation of results. Application of |Skills: the graduate slgdenl devvevlopsvlhe sklll.s of collecting, syslema?lvzmg Z{nd a}nalyzmg em[,.amcal da}la, applying 10
education Rescarchls knowledge in master's theses and educational practice. methods of Mathematical Statistics, interpreting research results, writing scientific texts and introducing research
results into educational practice.
Competence: The Master's student has the competence to develop, conduct and analyze pedagogical and
Educational Research at a professional level, maintain a research culture, adhere to the principles of academic
integrity and effectively implement the results of a master's thesis in educational practice.
Mpepexsusnrrep: ®usnka |MakcaThl: GH3HKAHBI OKBITY NPOLCCIH/IE 3ePTTEY KY3BIPETTIINH KANBINTACTBIPY KOJIAAPBIH binimi: MarucTpanT Gpu3HKaHbI OKBITYIAFbI 3¢PTTEY KY3BIPCTTLTIriHiH MOHIH, «3ePTTEYIIiIIK OKBITY)» JkKoHE
TApHXbl MCH OICHAMAChI Kepcery. «3EPTTEY JKYMBICHI» YFBIMIAPBIHbIH TCOPHSUIBIK HETi31CPiH, 3ePTTCY Ky3bIPETTUIIIH JIaMBITY/IBIH ICarOrMKATIBIK
Ma3sMyHsI: "3epTTey Ky3bIpeTTiniri", "3epTTeymiisik oKpITy" kaHe "3epTTey i MeH a1is iK Kyii KYPBUTLIMBIH MEHIepesti.
TlocTpekBusHTTEp: KYMBICHI"YFBIMIaIHBI aHbIKTAMACH! Gepinren. OKyIIBLIAPbIN 3CPTTCY Ky3BIPETTLAriH Bistiri: MarucTpanT OKylIBUIAPIbIE 36PTTCY Ky3BIDETTLTIrIH IaMbITYFa GarbITTaFaH oficTeMeniK Kyiicni xobanaii
DH3HKAHBI OKBITY MarucTpIik JMCCEPTALMAHE! | TaMBITY TCOPHACH MCH MPAKTHKACKI, OKYIIBUIAP/IB! 3¢PTTEY KBI3METIHE TApTy OAiCTeMECiHiH anajibl, 3ePTTEYITIK OKBITY/IBI YHBIMIACTBIPY QICTEPiH TAHIAIIBI, OKY MPOLECiHE 3EPTTEY KbI3METIH JKocmapiar,
6 .| yaepicinze Gimim pecimiey KoHE Kopray TEOPHSUTBIK HEri3iepi KapacThipbinaibl. OKyMBUIAP/IBIH 3¢PTTCY KY3BIPCTTINIriH 1aMBITY/IbIH OHBI iCKE achIpy HKOJIAPbIH AHBIKTAHIBI.
"HHota::;’f_:::( ATyNIBLIIAP/BIH KIUTK FOUBAZKD 45/0/30/60/15/30 3 suic‘remejnik KyiieciHin niqneﬂi ic-apekerke ):c.sue »(eife kexj(apéf:rapra nerizgenrer. Ocbl Llar:]mnapu:Man:*uc‘rpam OKYLIBLIAP/bI 3€PTTCY |<.L13Meriue TapTy, 3epTTey TANCHIPMATapbIH 3ipIey, OKy-3epTTey 10
ypaicrep / seprrey 6305 MOZICITB/iH KOMIIOHCHTTEP] TANKbITAHAAb; JICTEMETiK KYTieH icke achipy Kypasapsi kote JKYMBICTAPBIH YHBIMIACTBIPY, 3€PTTEY HOTHKENEPiH Garanay KoHE JMAarHOCTHKANAY KyPa/AaphiH KOJIaHy
Ky3BIDETTiriH 3epTTey Ky3bIPETTIMIriH JaMBITY B! IHATHOCTHKANIAY KYPAlIaphl. 3epTTey Ky3bIpeTTinirin JaFIBUTAPBIH Ka/IBIITACTHIPAIbL.
JlaMbITy JIAMBITYFa BIKITAJ CTCTIH 3EPTTEY KY! apbIH OPbIH/IAY KYPas/a KeIIeHi KeNTipiireH. Kysiperriniri: Maructpant u3sukaHbl OKbITY TIPOLECIH/IC OKYIIBUIAP/IbIH 3¢PTTCY KY3BIPETTiNIMiH XKyiieni Typae
KAJIBITITACTBIPY, 3€PTTEYIILIK OKBITY/IbI NIEIarOrHKAIIBIK TYPFbIZIa HETi3ziey, 9iCTeMeNiK MoJIeNbep/li MPpaKTHKaa
THIMI KOMAHY KOHE 3EPTTCY HOTHDKEIEPiH GitiM Gepy CanachiH apTTHIPYFa GAFBITTAY Ky3BIPETTLTIFiHC HE GOMabL.
Tpepexsusntebi: Mcrtopus u |Ilens: nokasate myTH GOPMHUPOBAHHS HCCITEI0BATENCKOH KOMIETEHTHOCTH B Mporiecce o0yucHns | 3Hanus: MarucTpaHT H3ydacT CYIHOCTh TeIbCKOM THOCTH B TP uznkm,
MeTononorus pusukm/ usnke. TEOPETHUECKHE OCHOBBI OHATHIT ckoe 00y " CcKast paboTay, CTPYKTypy
C naeres nonsTHit TebeKan THOCTEY, TEIArorHYCCKHX MOJENCH H MCTOHUECKHX CHCTEM PA3BHTHA TeaBCKOI THOCTH.
Toc ITBI: CcKoe 00y " TenbeKas padoTay. PaccMaTpHBacTCs TEOpHs i Vmenne: Maructpant Moxer b JIMYECKYIO CHCTEMY, 10 Ha Pa3BUTHE
PO Odopmrerne u 3anmTa NpaKTHKa pasBHTHS TeTHCKOi THOCTH y YWaIINXCA, TEOPETHICCKHE OCHOBBI TEABCKIX i , BHIOPATH METO/Ib OT: TEABCKOrO X
HCeTETIOBATEbCK mar) i > B TENBCKYIO JIeATENbHOCTS. M3naraeTes Mozenh CILIAHMPOBATH HCCIIEOBATEECKYIO ACATCIBHOCTE B Y4EGHOM MPOLECCE H ONPEICTHT IyTH C¢ PeaIH3aIiH.
T ot METOZIECKO CHCTEMBI PasBHTHS TeTHCKOi THOCTH y Ha ocrose | Hasbic: Marvctpant dopmmpyeT Hasbiki yuammxes B VIO ACATCIHOCTS,
nponeceu B Kommererrmrocty | TII/KB RIKOPOF 45/0/30/60/15/30 3 JIEATENLHOCTHOTO H nnquofmoro OBcykaaoTes IThI HTOI MOJIEITH; cpe;.!‘cma paspaboTkn CKHX 3a/1aHHii, Opr yuel ‘IILCKOH paboThI, CPeCTB 10
obpasopanmn / | obyuaiommxcs B 6305 peaH3aiii METOIMYECKOi CHCTEMbI H CPE/ICTBA IMATHOCTHKH Pa3BHTHS HCCIIEI0BATETBCKOM OLIGHKH 1 THATHOCTHKH PE3YJIbTATOB HCCIIEIOBAHHS.
S KkommnerenTHoCTH. TpuBomITCS cpencts TEITLCKHX Pador, K Marucrpant CHCTEMATHYECKOro ()OPMHPOBAHHS HCCIIEIOBATENLCKOI
oGyucims s CrI0cOBCTBYIONIHE PA3BHTHIO TENbCKOI THOCTH. THOCTH B (u3HKe, MEMArOrMUECKOro 0GOCHOBAHMS HCCIEIOBATETHCKOrO
0GyueHnst, 53PPEKTHBHOrO MPUMEHEHHs MCTOIMUCCKHX MOJICIICH Ha MPAKTHKE W HANIPABIICHHS PE3y/ILTATOR
Ha KadecTBa of
Prerequisites:  History and [Purpose: to show the ways of formation of research competence in the process of teaching Education: The Master's student Masters the essence of research competence in teaching physics, the theoretical
Methodology of Physics physics. foundations of the concepts of "research training" and "research work", the structure of pedagogical models and
Postrequisition: Contents: the definition of the concepts of "research competence”, "research training" and methodological systems for the of research
Execution and Defense of "research work" is given. The theory and practice of developing students' research competence, |Skills: a master's student can design a methodological system aimed at developing students ' research
Development of Master's Thesis the theoretical foundations of the methodology of involving students in research activities are competencies, choose methods for organizing research training, plan research activities in the educational process
Innovative Research considered. A model of a methodol 1 system for the d of students' research and determine ways to implement them.
processes in Competence of | PD/ | DRCSPTP 45/0/30/60/15/30 3 competence based on activity and personal approaches is presented. The components of this Skills: the graduate student forms the skills of involving students in research activities, developing research tasks, 10
education Students in EC 6305 model are di: d; the means of impl, ing a methodol I system and diagnostic tools  |organizing educational and research work, using tools for evaluating and diagnosing research results.
Process of for the of research A set of tools for performing research works that Competence: The Master's student has the competence to systematically form the research competence of students

Teaching Physics

contribute to the of research

is given.

in the process of teaching physics, pedagogically substantiate research training, effectively apply methodological
models in practice and direct the results of research to improve the quality of Education.




TlpepexBusnTTep:
Du3NKaHBI OKBITY y€picinzeri
Ginim Gepysin Kana
TEXHOJIOrHsLIaphl

MaKcaThI: FBUTHIMH-TIEArorHKaIbIK 3€PTTEY/Iep/ie MEHE/UKMEHT Typastbl TYCIHIK KaslbINTacThipy.
Ma3MyHBI: FBUIBIM MEH Oi/IiM Ca/lachiHIarbl MEHE/UKMEHT YFBIMBI, KaJIIIbl, JKEKe JKOHE apHAHb

Gackapy 3aHIapbl KapacTBIPbLIa/bl. Backapy NMPUHIMITEDIH KaTbINTaCTHIPY MEXaHU3Mi, FBLTHIM
MeH Gitim Gepy caachii YilbIMIaCTBIPY/IBIH CHIPTKbI JKaHE illIKi OpTackl, Gackapy wierimi xkoue

Binimi: MarucTpaHT FhUTBIME-| paeri TTiH MOHiH, FBUIBIM MeH Giftim
caslachiH/IaFhl Gackapy 3aHapbl MEH PHHIMIITEPIH, GacKapy IemiMIepiHiH Ke3eHIEPiH, alaMu PecypCTapibl
Gackapy xone JKOO-1arbl FBUIBIMH KbI3METTI YHBIMIACTBIPY/IBIH TEOPHSIIBIK HETi3/epiH MEHrepesi.

Biniri: MarucTpant rbiibiM MeH Giniv Gepy canachiHarsl 6ackapy NpOLECTEpiH Tajiai ajajbl, FHUIBIMI

OrMKaJIBIK 3€PT

Moc TTep: 3 OHBIH i, Gackapy Tocianepi, a3ipiey jkoHe mieniM Kabbuiaay smicTepi KopeeTiareH. skoGaap bl Gackapy KyphUIBIMBbIH jK0Oaaiiibl, Gackapy memiimMiepin a3ipiiey xoHe Kabbuiaay oicTepiH KojlaHa
§ ¢ IH ©3€KTi pi | Alamu pecyperap p MiHJeTTepi MeH djticTepi, MOTHBALWS dJlicTepi, OTBIPBIIL, FBUTBIMH KbI3METTIH THIMILIIriH apTTBIPY JKOJIAPBIH AHBIKTAMJIBL.
Binim Gepyneri ue;.x}a':"gnb:nt:-mn( KaKThIFBICTApIbl Gackapy Tacinaepi. JKOO-narb! FbLIbIMH K00amapbl Gackapy KyieciHin Jlarapiiapsl: MarncTpaHT FUIBIMHU 5KOOaTapIbl KOCIapIay, alaMi PecypeTapibl 5ackapy, MOTHBALMS ONiCTEpiH
MHHOBAIMSTBIK KIUTK | GPZM 5306 45/0/30/60/15/30 YHBIMIACTBIPYLIBLIBIK KYPBUILIMBI, JKOO-HBIH FBUIBIMH KbI3MCTIHIH THIMIUIH apTTBIPYIbIH KOIlIaHy, KaKThIFBICTapIbl Gackapy, Gackapy WiemiMIepiH icke ackIpy %oHe oNlap/IbiH HOTHKEiirin Garaiay 10
ypaicrep / Mji T;;ﬁ:e?ﬁ Heri3ri GarbITTaphl MoceNesepi TaIKbLIaHIbI. JaF/IbLIAPBIH Ka/bIITaCTBIPa/IbL.
Kysiperriniri: Marucrpant FbUIbIMH-TIC/IarOrHKaBIK 3ePTTEYIIep/ie MEHEUKMEHTTI sKyiieni Komany, JKOO-narst
FBUIBIMH KbI3METTi THiM/II GacKapy, anaMu pecypeTap/ibl YilIecTipy, FhUIBIMU 5K00Aap/IbIH CaNlachiH apTTHIPYFa
GarpITTalFaH GacKapyIILLIBIK MIEMiMIep/Ii KabbuLIay JKoHe ONapibl MPAKTHKAJA icKe ackIpy Ky3bIperTiirine ue
Gomapr.
Mpepexsmsnter:  Hopbie Lens: chopMupoBaTh NpeaCTaBICHHE O MEHE/UKMEHTE B HAYUHO-TIE/Iar OrHYECKHX. 3nannA: MaruCTpaHT H3ydaeT CyIHOCTh Ta B Hay OTHYECKH: 3aKOHBI H
00pa3oBaTe/IbHBIC TEXHOMOMMH | MCCIICI0BAHHSIX. NPUHLMIIBL YIPABJICHUS B 00JIACTH HAYKH M 00Pa30BaHusl, Tallbl YIPABJICHYECKUX PELICHUH, TCOPETHICCKUE
B dusnke |C paccMaTpHBAETCs TIOHATHE Ta B HAyKe H TebHOI cepe, OCHOBBI pecyp! M opr Hay4HOH JIEATENBHOCTH B BY3€.
TlocTpeKBH3HTHI: ofLKe, YaCTHBIC U CHICLMAIbHBIC 3aKOHbI yrpasiieHus. M3naraercs MexanusM (popMupoBaHus Vmenne: Maructpant crocobeH aHajM3upoBaTh NPOLECChl YIPABICHUs B 00J1acTH HAyKH U 00pa3zoBaHus,
AKTyanbHbIC BHEUIHAA 1 BHYTPEHHSS CPE/Ia Opr: HayKH 1 HOii | IPOEKTHPOBATH CTPYKTYP: NIPOCKTAMH, Th MyTH sbdexruHOCTH
COBPEMEHHOM (PH3MKH cepl, YpaBIeHYECKOE PEILICHHE H €ro CTANH, NOJX0/Ibl K YIPABICHHIO, METO/Ibl Pa3paloTKH H | HAY4HOH ACATEILHOCTH C MCHONB30BAHHEM METO/IOB Pa3spabOTKU U NIPUHATHS YIPABICHUCCKUX PELICHHH.
MeHemkMeHT NPUHATHS petienuii. 3a1aui 1 METO/Ibl MEHEUKMEHTA YENOBEYECKHX PECYPCOB, METO/bI Hagpikn: Maructpant OpMHPYeT HaBbIKH CKHX MPOEKTOB,
Hunosaunonnsre HayuHO- MOTHBALMH, NIOAXOIbI K YIPABJICHUIO KOH(iKTaMu. OGCYKIAINCH BONPOCHI OPraHu HMH pecyp 5 METOJIOB MOTHBALIHH, YTIPABIICHHs KOH(IMKTAMH, PeallH3alui
HPOUCCCDE B TIe/IarorHYeCKuX TIVKB | MNPI 5306 30/0/30/55/12,5/22,5 CTPYKTYpBI CHCTEMBI YTIPABJICHHS HAYYHBIMH IIPOCKTAMH B BY3€, OCHOBHBIC HATIPAB/ICHHS YNPaBIEHYECKHX PEMIeHHH H OLEHKH HX Pe3yNbTaTHBHOCTH. 10
obpazopatn / Hecne10BaHuil noBbILeHUs YPPEKTHBHOCTH HAYUHOI JESTEILHOCTH BY3a. K Marwucrpaut i CHCTEMHOTO Ta B HAYYHO-
TIeJIarOrHYECKHX HCCIE0BAHMSAX, S (hEKTHBHOTO yNpaB/IeH s HAyIHOH IEATENBHOCTBIO B BY3€, KOOPAHHALMH
HX PECYPCOB, NPUHATHS YIIp 7 it Ha KauecTBa HAY4HbIX
TNPOEKTOB, M MX PEalH3alMH HA TIPAKTHKE.
Prerequisites: New Purpose: to form an idea of management in scientific and pedagogical research. Education: The Master's student Masters the essence of Management in scientific and pedagogical research the
Educational Technologies in | Content: the concept of management in science and education, general, private and special laws and principles of Management in the field of Science and edi the stages of the
Process of Teaching Physics ~ |management laws are considered. The mechanism of formation of management principles, the  |theoretical foundations of Human Resource Management and the organization of scientific activities in the
Postrequisition: Actual external and internal environment of the organization of science and education, management University.
Problems of Modern Physics |decision and its stages, , methods of devel and decisi king [Skills: the graduate student is able to analyze management processes in the field of Science and education, design
. Management of are described. Tasks and methods (\fhuman resources management, methods of motivation, lhc. st.r?Jcturc. of management of scicr}&iﬁc projcct§, determine ways to fn.crcasc the effectiveness of scientific
Innovative Lo approaches to conflict management. The issues of the organizational structure of the activities using methods for developing and making management decisions.
. Scientific and PD/ I . o R . . .
pro&'esse's in Pedagogical EC MSPR 5306 30/0/30/55/12,5/22,5 man?gcmcm S).'S(Ct:n ofSCfctlt!ﬁc projects at l.hc umvcr.sny, the main directions of improving the |Skills: the graduate student forms the skills of]’]annm;, Research Pro_]cct§ Managing human resources, applying 10
education Rescarch efficiency of scientific activity of the university were discussed. motivation methods, conflicts, impl and evaluating their effectiveness.
Competence: The Master's student has the to Ily apply in scientific and
pedagogical research, effectively manage scientific activities at the University, coordinate human resources, make
managerial decisions aimed at improving the quality of scientific projects and implement them in practice.
TpepexBH3HTTEP: Makcatsr: 6inim Gepy xyiiecin Gackapy aaicTepiHiH TEOPHSIIBIK HEri3epi kKaHe KOydHHT binimi: Maructpant Ginim Gepy Kyiiecin Gackapy aaicTepiniH TeOPHAIBIK Heri3epin, 3amManayn 6inim Gepy
DU3HKAHBI OKBITY Y/ICPICIHACT] | TEXHOTOTMACH TYDAITHl TYCIHIK KaTbITTACTHIDY. NAPANIMATADBIH, FELTHIMHU-3CDTTCY KbI3MCTIH YilbIMAACTHIDY KAFHIQTADHIH, KOYHHHI TEXHOMOTACHIHBIH
Ginim Gepyxin sKkana MasmyHbl: FhUIBIMHBIH IOHIIK CalachlHIaFbl 3aMaHayH MapaurManap KepeeTireH, VFBIMZIApBI MEH NIPHHIMNTEPIH, MOTHBALMAHBIH TYP/IEPi MEH ONapIbIH 0aCKapyIarsl peJiH MEHrepesi.
TEXHOMOTHATAPHI Gintim Gepy/ti AaMBITY GaFapIapEl, FEUTHIMH-3CPTTEY KBI3MCTIH YHbIMAACTHIPY/BIH TCOPHATHIK | Bimiri: MarucTpanT Giniv Gepy yibIMAaphiH aMBITY CTPATErHATAPBIH TAAI anaibl, GacKapy KoHE KOYHHHI
- . TMocTpexkBu3nTTep: 3amanayn |Herizaepi. Y3zikcis 6inim Gepy xyiiecin Kypy yurin aprypi TYKBIPBIM, TEXHOJIOTHSANIAPBIH TAHJAT KOJIIaHa Ibl, MOTHBALIMSAIBIK TETIKTEP/Ii aHBIKTAii/IbI, KOYYHHI Ke3CHICPiHiH MinaeTTepi
Binim Gepyneri pHsMKAHEIH 63¢KTi Mocenerepi | Tatay KoHe Garanay Kyprizineni. KOyauHITIH HOi3ri yFEIMAADH! MH THHIMIITED], KOYMUHITIH | MeH oicTepiH Kocion Kpi3MerTe THiMt najifananas:.
Binin Gepyneri | Gackapy anicrepi BBBAKBP HETi3Ti MPHHIKITEPi; KOYIHHT TEXHOMOTHSCHI, Op Ke3CHHIH MiHICTTEPi MCH TEXHHKAChI Jlarpiiape: Maructpant 6ackapy meimiMaepin Kabbuiiay, KOydHHT CECCHSTaPbIH JKOCTIApIIay XKaHe OTKi3Y, ki
uHHOBAMMALIK | sione koywnnr | KIVTK s 0 30/0/30/55/12,5/22,5 KapacTHPELTa e, MaKeaTTapra KTy eri CHPTKb AKaHe illKi MOTHBALWAHEIH PO, inTki MOTHBALIAIE O3CKTeRTpY, Gimint Gepy MpONecis AKeTinTpyre GaFsITTATFaN KaCiGH pereKcus Kyprizy 5
ypuicrep / Gofiima MOTHBALMAHbI O3CKTCHIPY diCTepi, KOYSHHITIH THIMALTIK KPHTEpHIlnepi TalKblIaHaIbl. JIaFbLIApBIH KAJTbINTaCTBIPA/IbL.

TIpAKTHIYM Kysiperriziri: Marucrpanr 6iztim Gepy syitecin 6ackapysa KOyqHHI TEXHOOTHACKIH KEIICHAi KOMaHy, Y3aiikei3
6iiM Gepy MOZIEIiH JaMBITY, IeJArorTepin KaciOu aieyeTin apTThIpy, MOTHBALHSUIBIK OPTAHbI KAJIBIITACTBIPY
skoHe Gackapy THimMiirin Garanay KyssiperTinirine ne Gomapl.

Mpepexsusnter:  Hobbie ens: chopmMUpoBaTh PENCTABIEHHE O TEOPETHIECKMX OCHOBAX METOJIOB YIPABICHUS 3uanma: MaruCTpaHT OCBAMBACT TEOPETHUECKHE OCHOBBI METOLOB it
obpasoBaTe/bHbIe TEXHOIOMHH |00Pa30BaTE/bHOI CHCTEMOIH H TEXHONIOTHH TPOBE/ICHHS KOYUHHTa. COBPEMEHHBbIE 00Pa30BaTEIbHBIC N1APAHIMbl, opr TENTbCKOI JIEATEbHOCTH,
B obyuernst usmke |C H3NAraloTes NapaIurMbl B IPEIMETHOI 0011aCTH HAYKH, TIOHATHSI M TIPHHIMITBI TEXHOJIOTHH KOYYHHIa, BUI MOTHBALMH M HX POITh B YTIPABICHHH.
TocTpeKBH3UTDI: OPHEHTHPBI Pa3BUTHS 00PA30BAHMSA, TEOPETHUCCKHE OCHOBBI OPraHM3alM| HaydHO- Vmenne: MarucTpaHT cnocoGeH aHamH3upOBaTh CTPATETHH Pa3BUTHS 00Pa30BATETBHBIX OPraHU3aIHi, BHIOOPOUHO
AKTyaIbHbIC TPOGIEMBI HCCIIE/I0BATENLCKOM esTeNbHOCTH. TIPOBOJMTCS aHATNS 1 OLEHKA PA3THYHBIX TEOPH, NPUMEHSATH TEXHONOTHH YIPABIICHHS i KOYYHHIA, BBISBIATS MOTHBALIMOHHBIC MEXAHH3MBI, 3((CKTHBHO
Meromet COBpeMeHHOI (H3HKH KOHIIEMTIIHiT K TIOCTPOGHHIO CHCTEMBI o PaccMarp HCIOTE30BATY, SATAYI H METOil 9TAIIOB KOYUHHTa B TPOGeCCHONATLION ACATELHOCTH.
Munosaunonnsie |ynpasienus B TIOHATHS! X NPUHIMIIBL, JICKALINE B OCHOBE KOY4HMHra, 6a30BbIC PHHIIMIILI KOY4HHTa; TexHomorus |Hapbiku: Maructpant GopMUpYeT HaBBIKH IIPHHATHS M "
npouceent B |oSpasosamm n | VKB | MUOPK 5306 30/0/30/55/12,5/22,5 POBCACHITA KOy, 3314H 1 TCXHIKA KAAJIOro 3Tama. OBCYATACTCA Ot BHCIIHCH 1 KOYIHHTOBBIX cecci, AKTYATHIALIH BHYTpEHHEH MOTHBALIAH, 0 5
o0pa3oBanun /  |IPAKTHKYM 10 BHYTPEHHEH MOTHBAIIMH B JIOCTHKEHUH LieTIeil, METO/IbI aKTyan3aliH BHYTPEHHEH MOTHBALIUH, it Ha 'BOBaHHE ITETLHOTO
KOYuHHIY KpHTEpUH HdeKTHBHOCTH KOyuMHTa. K Marucrpant i o TEXHONOHH KOYHHHTa B
it Pa3BUTHS MOJCIH 0
b BHOTO nesaroros, ¢ MoT ii cpebt 1 onerkm SddexTrBROCTH
YIpABICHHS.
Prerequisites: New Purpose: to form an idea of the theoretical foundations of the methods of management of the Education: The Graduate Student Masters the theoretical foundations of management methods of the educational
Educational Technologies in  |educational system and the technology of coaching. system, modern educational paradigms, principles of organizing research activities, concepts and principles of
Process of Teaching Physics ~ [Contents: modern paradigms in the subject area of science are presented, coaching technology, types of motivation and their role in management.
Postrequisition: Actual idelines for the di of ed theoretical foundations of the organization of Skills: the graduate student is able to analyze strategies for the development of educational organizations,
Management Problems of Modern Physics ~ [research activities. The analysis and evaluation of various theories and concepts for the selectively apply and coaching technologies, determine motivational mechanisms, effectively use the
Innovative Methods in X construction of a system of continuing education is carried out. The basic concepts and principles | tasks and methods of coaching stages in professional activities.
processes in Education and I];[é/ MBSA;BEW 30/0/30/55/12,5/22,5 under‘lying coaching, the basic pr}nciples of coachin\g, the technolégy of coach.ing: tasks and SkilFs: the grad‘uzltej student forms t.he skills ofxflaking man d ' . planning an.d f:oaching 5
education Coaching techniques of each stage are considered. The role of external and internal motivation in sessions, updating internal motivation, conducting professional reflection aimed at improving the educational
Workshop achieving goals, methods of actualization of internal motivation, criteria for the effectiveness of |process.

coaching are discussed.

Competence: The Master's student will have the P of the i d ication of coaching
in the management of the educational system, the development of a model of continuing education, increasing the
professional potential of teachers, the formation of a motivational environment and evaluating the effectiveness of
management.




DuU3HKa FHUILIMBI

TlpepexBusnTTep:

Du3NKaHBI OKBITY yepicinjer
Ginim Gepyzin Kana
TEXHOJIOrHsLIaphl
TlocTpexkBu3HTTEP:
DH3NKaIaH KOMITBIOTEPIIK

Makcatpi: pu3HKa MocereepiHiH KeH ayKbIMBIH IICNTY YIIiH KOIJIaHbUIATBIH 3aMaHayn
AKMapaTThIK TEXHOJOTHSIAP TyPAllbl TYCIHIK KallbIITACTBIPY.

MasmyHbI: iHiH Y Herisri ti, AKNapaTThIK Kylesnep koHe OapIbH
HKIKTEIYi, apXUTEKTYPAChl, KOMITLIOTEP] JKOHE OHBIH HEri3ri KOMIOHEHTTEPiHiH Kbi3MeTi, ecerrey
JKeJTiNepiH YiHbIMAACTRIPY KapacThipbuiabl. MHTEpHET KelliciHiH (yHKIHMATAPbI, FRUTBIMI
3epTTeysiepieri MaMaHIaH/BIPbLIFaH JKoHe oMbeban Gar1ap/iaMalIbiK OHIMIEp OlapIbIH

Binimi: MaructpanT ¢u3snka ecentepin meny/e KoIIaHbLTATBIH 3aMaHayH aKNapaTThIK TEXHOMOTHSIAPIBIH
TEOPUSUIBIK HEri3/epiH, MOJIC/IbICY NPOLIECIHIH KOMIIOHEHTTEPIH, aKIAPATTHIK XKYyiieaep /it KikTeiyi MeH
APXMTEKTYPACHIH, FHLIBIMH 3epTTEyJIepre apHaiFa Gar1apiamMalbik eHIMICPIiH Typiiepi MeH MyMKiHIiKTepiH
Gineni.

Biniri: MaructpasT (u3HKaibiK NPOUECTEP/Ii CaH/IbIK MOJEb/ICY YIIIiH aKIapaTThIK TEXHOIOrHsIap bl TaHIa
anajel, Basic skone Pascal Tinjepinjie KapanaifbiM MOJIEITBIEP KYPa/ibl, ECENTey Keliiepi MeH GarjapiaMalbik

Binim Gepyneri  |men Gizim 3€PTXaHATIBIK KYMBICTAPIbI CHIIaTTaManaphl MeH KikTenyi kepceTinreH. Basic skone Pascal Garnapnamanay tingepine KYpaJ1ap/ibl FRUTBIMH €CeNTep I Menry/ie Kosaana Gizesi.
MHHOBAUMSIBIK | Oepyseri KII/TK |[FGBBOP 6306 45/0/30/60/15/30 OpbIHJIAY/IbI YibIMIACTBIPY/ | HEri3ieNren pH3HKaIbIK Pl CAHIBIK JKOHE i eHrisy Jlagpiapsl: MarucTpanT KOMIBIOTEPIIIK MOJEIIbACPMEH XKYMBIC icTey, Gar opranapsl
ypaicrep / KOMITBIOTEPITIK TasKblaHa/bl. Ecentey TeXHUKaChIHBIH GarapaaMaiblk Kypaiapbii KOJaHa OTBIPhII, CaHJIBIK eCenTeysiep KyPrisy, MOJE/b/CY HOTHKEICPIH TajlIay KOHE Oap/Ibl PH3NKAIBIK KYObLTHICTAP/IbT
TEXHOJIOTHsIAp €ecerrTep/ii MWeryiiH MbICal{apbl KEJITipires. TyCiHIpy/Ie KOJIJIaHy JIaFbLIapbIH MEHIEpe/ti.
Kysiperriniri: MarnctpanT ¢usuka canachiHarhl FRUIBIMH XKOHE KOIIaHGATbI ecenTep/ii ey e 3aManayn
AKMapaTThIK TEXHOIOrHAIAP/Ib KEWEH I Taii/[alaHy, CaHJIbIK MOJIE/IbJIey J/liCTepiH Herisjiey, GariapiamMabik
Kypasiap/IbIH THiMAITiriH Garanay JoHe 3epTTey HOTHKENEPiH MHTEpNpeTauusIay Ky3bIpeTTiirine ne Gonasbl.
TpepexBH3NTHI: Les: cd b o IX HH( TEXHOJOTHAX, 3nanmA: MaruCTPaHT 3HACT TEOPETHYECKHE OCHOBBI b TEXHOJIOTHiA,
Hud Guomnorus/ JUISt PELLICHIs IIHPOKOr0 KPyra 3aj1ay (H3HKH. NPU PEILICHUH 3a/1a4 PU3HKH, IThI 11 MO Ip KI i M apXUTEKTYpY
Moc ThI: C paccMaTpHBaeTcs Tpu d CHCTEeM, BU/IbI M BO3MOKHOCTH MPOrPaMMHBIX MPOIYKTOB U HAYYHBIX HCCIIEI0BaHHIA.
Oprauusanus i) 1€ CHCTEMbI H UX K APXMTEKTYpa, KOMIbIOTEPa U VMeHue: aciupant MoKeT BbIGMPaTh HH(POPMALIMOHHBIE TEXHONIOTHH JU1sl YUCIICHHOTO MOJICTMPOBAHHS (PH3HUCCKUX
KOMIIBIOTEPHBIX b; €10 IeMEHTOB, OPTaHH3aIHsA BEIYHCTHTEBHBIX | POLIECCOB, CTPOUTH NPOCTEiIHe MOAEIH Ha si3bIkax Basic u Pascal, IPHMEHSTH BEIYHCITHTETBHBIC CCTH H
KomnbiorepHsie JtaGopaTopHbIX pabot 1o cereii. M3naratorest pynkuuu ceru Mutepuer, cuenma u NPOrPaMMHBIC CPE/ICTBA MPH PELICHHH HAYYHBIX 3a/1a4.
VIHHOBAUMOHHbBIE | TEXHOJNOIHH B OPOFNO uznke/ NPOrpaMMHbIE TIPOJIYKTHI B HAYUHBIX HCCIEOBAHMAX UX XapaKTEPHCTHKA H KITacCH(UKAIHs. Hapbikn: MarucTpanT oBJ1ajieBacT HABBIKAMH PaGOTHI C KOMITHIOTEPHBIMH MOJE/IAMH, HCTIOMb30BAHHS
npoueccs B (usuueckoii | I17/KB 6306 45/0/30/60/15/30 O6cyskaercst P (usnyeckux np M peanusaLyu Mojieneil Ha npor cpeg, mp PAcyeTOB, aHANN3A PE3YIILTATOB MOJICIIMPOBAHHS M HX IPUMCHEHHS B
obpazosanun / HayKe OCHOBE A3bIKOB NporpamMmupoBanus Basic i Pascal. ITpuBosTcs mpuMepsl peleHus 3aaau, ¢ 00ObACHEHNH (U3HUECKUX SABIICHHUIL.
obpasoBaHuK HCIOJIb30BAHUEM [POrPAMMHBIX CPE/ICTB BbIYMCIIUTEILHOMN TEXHUKH. Komnerenuws: Marucrpant 06J1aj1aet KOMIETEHIMEH KOMILIEKCHOIO HCTIO/Ib30BAHUS COBPEMEHHBIX
MHOOPMAITMOHHBIX TEXHOJIOTHIi IPH PEIIEHHH HAYUHBIX M NPHKJIAHBIX 3a/1a4 B 0011acTH (u3HKH, 060CHOBAHUS
METO/IOB YHCIICHHOIO MOJCIMPOBAHMS, OLUCHKH YYHEKTHBHOCTH IPOT CPE/ICTB ¥ UHTEPIIp
Pe3YJIBTATOB HCC/ICOBAHMIA.
Prerequisites: Hosble Purpose: to form an idea of modern information technologies used to solve a wide range of Education: the graduate student knows the theoretical foundations of modern information technologies used in
obpasosarenbHbIe TeXHOOTHU |physics problems. solving physics p , the P of the modeling process, the classification and architecture of
B npowecce 00yuenns pusuke |Contents: the three main components of the modeling process are considered, information Information Systems, the types and capabilities of software products for scientific research.
Postrequisition: systems and their classification, architecture, computer and the functioning of its main Skills: the graduate student can choose information technol for numerical modeling of physical proces
Organization of Computer i elements, the organization of p networks. The functions of the Internet, create simple models in Basic and Pascal, use computational networks and software tools to solve scientific
. Computer Laboratory Work on Physics  |specialized and universal software products in scientific research, their characteristics and problems.
Innovatnv'e Technologies in PD/ classification are described. Numerical modeling of physical processes and the implementation of| Skills: the graduate student Masters the skills of working with computer models, using software environments,
Processesin | py sical Science | EC OPPSE 6306 45/0/30/60/15/30 models based on the Basic and Pascal programming | are di s of performing numerical calculations, analyzing the results of modeling and their application in the interpretation of
education and Education solving problems using computer software are given. physical phenomena.
Competence: The Master's student will have the competence of the integrated use of modern information
technologies in solving scientific and applied problems in the field of physics, justification of numerical modeling
methods, evaluation of the effectiveness of software tools and interpretation of research results.
IpepexBH3nTTEP: Makcatsr: JKOO-1a $u3HKaHb! KAUIBIKTHIKTAH OKBITYIb YilbIMIACTBIPY a/1icTeMeci MeH binimi: Maructpant JKOO-z1a (pu3MKaHbl KAIBIKTEIKTAH OKBITY/IBIH TEOPUAIBIK HEri31epiH, 2IeKTPOH/IBIK
Du3HKaHbI OKITY Y/CPICiH/CT | TEXHOMOMHACH! TyPaBl TYCIHIK KATBITTACTHIDY. OKBITYIBIH OCTEMENK MOCECIICPiH, KAIBIKTHIKTAH GiliM Gepy TeXHOTOTHATAPBIHBIH TYDIICPiH, HHTCPAKTHBT]
Ginim Gepyxin sKkana Ma3smynbl: KalIbIKTBIKTaH OKBITY/IBIH 9/1iCTEeMENiK MAceIeNepi KOHE IEKTPOH/IBIK OKBITY o3apa opekeTTecy (hopManaphiH KaHe OKY MPOLECiH OH/IaiiH YilbIMAACTHIPY/IbIH epeKie/iKTepin Ginesi.
TEXHOMOTHATAPBI oticTepi KapacThIpsLIa/bl; BiTiM aTyIIbHEIR OKBITYIIBIMEH, OHBIH ilIiH/C BEGUHAPTAPMEH Bistik: MarucTpanT KaubIKTBIKTaH OKBITY MIAT(OPMATApIH NaiiZiasiata OTHIpHIN, BeGUHAPAAP, OHaiiH ceMuHapAap
KOO-na TlocTpeKBH3HTTEP: HMHTEPaKTHBTI Gaii aprypii yitbiMaacTeipy. CeMHHapap MEH | MEH TPEHHHITEpJIi YibIMIACTbIpa anaibl, Gi1iM amylIbUIapMeH HHTEPAKTHBTI OaiilaHbICTbI %Ky3€re achIpabl KoHe
usnkarn Du3nKazaH KOMIBIOTEPIIK | TPCHHHITED OTKI3Y, YXKBIMIBIK XKYMBICTBI YHBIMIACTBIPY; aFbIMIaFhl JKOHE apasibik GaKbLiay aFbIMJIaFhl Opi apasibiK GakbuUTay/Ibl IHQPIBIK Kypaniap apKeuibl Kyprize Ginesi.
m Oepyaeri KAUIBIKTHIKTaH 3€PTXAHANIBIK KYMBICTAPIbI HBICAHIAPBIH YHBIMIACTBIPY YIIiH KAIIBIKTEIKTAH OiiM Gepy TeXHOIOrHsIapbiH KOIaHy Jarabapel: MarucTpaHT KalbIKTBIKTaH OKBITY 6inim Gepy pecypcTapbii Konjany,
MHHOBALMSIBIK OKBITY b1 KIVTK | KM/ 6307 45/0/30/15/30 OpBIHZAY/b! YiBIMIACTBIDY/ | TauIKBUTAHA/bL FBUTBIMHBIH KETICTIKTEpiH, 3aManayH GitiM Gepy MPaKTHKACHIH JKIHE O3BIK YIKBIMIBIK OHJTAIH JKYMBICTBI YBIMIACTHIPY, OKY MATCPHATAPbIH HIEKTPOHIBIK POPMATTa d3ipIicy KaHe Gitiv
ypaicrep / YiHbIMAACTBIPY /B! TIEIaTOrMKaJIbIK TOXKipHOEH] €CKepe OTBIPBIN, KAIIBIKTBIKTAH OiiM Gepy TeXHOIOrHAIapbiH aNyLIBUIAPABIH OKY XKeTiCTiKTepin Garanay JaFAbUIapbiH MEHrepe/i.
i apicremeci Men KOJI1aHa OTBIPBIII, OKY TIPOLCCIH YBIMAACTBIPYJIBIN CPEKIICIIKTEp] 3epTTeNeai. Kysiperriztiri: MarucTpant (H3HKaHbI KALIBIKTHIKTAH OKBITY MPOLCCIH FUIBIMH-OICTEMEITIK TYPFbia KoGasay,
TCXHOJIOTHSICBI 3amanayH GitimM Gepy TEXHONOTHSIAPBIH THIMI KOJIAHY, OKBITY CAllachiH KaMTaMachl3 €Ty KOHE O3BIK
TMeATOrHKATIK TOKIPHOCIEp/Ti METETPaIHATAY APKBUTH! KAITBIKTHKTAH GiTiM Gepy OPTAChiH KociOn JcHreiijie
YIBIMIACTBIPY Ky3bIPETTiNirine He Gonapl.
TlpepexBH3NTHI: lens: co (Th TIP o M TEXHONOTHs OPTaHM3aIH UCTAHIMOHHOTO | 3HaHus: MarucTpaHT 3HACT TEOPETHIECKHE OCHOBBI MCTAHITMOHHOTO 00yUeH s QHU3MKE B By3€, METOAMUECKHE
Hnd: 6uonorus/ usmke B By3e. TPOGIIEMbI 2JIEKTPOHHOIO 00y’ , BHJIBI HBIX TEXHOJIOTHH, (JOPMBI
Toc ThI: C pacematp BONPOCH! 0 0By H MCTOZB | MHTEPAKTHBHOTO icTBIA W W ORTaitH-0pT yueGHOro mp
OpraHu3auys BHINOTHEHHS 9JIEKTPOHHOTO OOYYCHHA; OPraHH3AIIHS PA3THYHEIX (JOPM HHTCPAKTHBHOI KOHTAKTHON paGoThl | YMeHHe: MarncTpanT MOKCT OPraHH30BBIBATH BEOHHAPHI, OHIAIH M TPCHHHTH C
KOMITBIOTEPHBIX obyuaromerocs ¢ TeJIeM, B TOM UHCIIe OBcyxaeTcs npoBeicHue mAaTGOPM TUCTAHITMOHHOTO O0YUCHHS, OCYIIECTBIIATh HHTEPAKTHBHYIO CBA3b ¢ 00YJaIOUIMMHUCS 1 OCYIICCTBISTh
Merommka n 11a60paTOpHBIX PadoT 1o CEMHHAPOB M TPEHHHTOB, OPTaHH3AIHs KOJUIEKTHBHOH PabOThl; PHMEHEHHE IHCTAHIIMOHHBIX TEKYIIHIA M IIPOMEXKYTOHBII KOHTPOITb C TIOMOIIBIO H(POBEIX CPE/ICTB.
Y Te—— dusixe/ 0Gpa30BATEBHBIX TEXHOMOTHIH /U1 OPramm3aiii OPM TEKYIIET i MPOMEKYTOUHOTO KorTpors. | Hasiki: MarmcTpanT oBaziesaet b TEMbHBIX PECYpCoB B
nponecch B OpTaHmsalin | JUKB MK/ 45/30/60/15/30 H3ydaiorcst 0COGEHHOCTH OpraHU3alluK y4eGHOro C ucl , OpraHU3alMH KOJLIEKTHBHOMH OHJIaitH paGoTel, pa3paboTku y4eOHBIX MaTEpPHAIIOB B
obpasoamuy /| “CTAIIHOMIONO 6302 0GPA30BATEBHBIX TEXHOMOHIE ¢ YHETOM JIOCTIDKCHMIi HAYKH, COBPEMEHHON 0GPA3OBATENbHOM | 2MEKTPOHHOM pOPMATE M OLCHKM YIEGHBIX T0CTHIKEHHIT 06y HaIONIIXCH.
oyuerus pusnkn TIPAKTHKH U TIEPEIOBOTO TEJArOrHYeCcKOro OIbITa. K Marucrpant THOCTB B i) TIPOEKT
B By3e o usne, s dexTHBHOM TeTbHBIX
‘TEXHOJIOTHIA, KadecTBa M opr i HOI CpeJibl Ha
MPO(ECCHORATHHOM YPOBHE Yepe3 MHTErPALIHIO TIEPEIOBOTO MEArOrHIECKOro OMbITa.
Prerequisites: HoBbie Purpose: to form an idea of the hodology and technology of the or; ion of distance Education: The Master's student knows the theoretical foundations of distance learning of physics at the
obpasoBarenbHbie TexHomori! |learning in physics at the university. University, methodological problems of e-learning, types of distance educational technologies, forms of interactive
B nporecce o0yuenns pusnke |Contents: methodological issues of distance learning and e-learning methods are considered; interaction and features of the online organization of the educational process.
Methodology and Poslrgquf ition: f)rgani.zalion o.f various forms of imeracli\fe .conlacl work of lh:: student will} the teacher, Skills: The Masler‘s. sluden.l can organi%e v\‘/ebim?rs, online seminars and trainings using dislan.ce learning
Technology of Organization of Compute{ 1rfcludmg Web}nars. The seminars and tramlkngs', the (.n.gamzat.lon of collec“ve work,} the use of p?a%forms, conduct interactive communication with students and conduct current and intermediate control through
Innovative Organizing Laboratory Work on Physics dlslm.we learning technologies for the oljgarfuauon of lorms.ol current and l.nlermedlale conlrf)l dlgllal tools. . . . » ) ) .
processes in Distance PD/ EC oM/ 45/30/60/15/30 are dlscusFed. The fe?tures ofth§ organization of the' educational prf)cess using distance l‘eammg Sklllsi The Master"s studfent acquires the slfllls of using digital ev?luca‘tlonal resources during sttance? Learning,
education Learning in 6307 lechn.ologles are studied, taking into acco.unl the achievements of science, modern educational organizing colletcllve online work, developing educational materials in electronic format and evaluating students '
Physics at the practice and advanced pedagogical experience. educational achievements. . o ) o
University Competence: The Master's student has the competence to design the process of distance learning physics in a

scientific and methodological manner, effectively apply modern educational technologies, ensure the quality of
teaching and organize the distance educational environment at a professional level through the integration of
advanced pedagogical practices.




TMpepexsusurrep: dusuka
FBUTHIMBI MeH Oitim Oepyzeri
KOMIIBIOTEPIIIK TEXHOIOrHsIAp
TocTpeKBU3HTTE:

MakcaTbl: KOMIBIOTEpIiK 3epTXaHABIK KYMBICTAP/IbIH KoMeriMen (usnka Goiibiuia Gimimui
HKETIIpY.

MasMyHbI: KOMITBIOTEPIIIK 3ePTXaHAITBIK JKYMBICTAP/IbI KYPri3y YIIIH KOMITBIOTEPII
naiiianany/sl Kapacthipasibl. CaGakThiH MaKcaThIHa CaKec KOMIBIOTEPIIK 3epPTXAHATBIK

binimi: Maructpant repIIiK 3ePTXAHANIBIK KY! Heri3/iepiH, (PH3MKaHbI OKBITY/IAFbI
BHPTYJTBI SKCTIEPUMEHTTEP/IH MaHBI3BIH, KOMITHIOTEPIIK MOZEIBIIEY MEH aHHMAIHSHBIH poxis, PhET skone
Vladimir Vascak pecypcrapbiHbIH IHIaKTHKAIBIK MYMKIHiKTEPiH Ginesi.

Biniri: Maructpant cabak MakcaTbiHa COHKEC KOMIBIOTEPIIIK 3€PTXaHAIBIK JKYMBICTAP/IbI JKOCTIAPIIAM anajibl,

dusukazan MarucTpiiK IMCCEPTALMAHB | KYMBICTAP/Ibl YIBIMIACTBIPY XKAHE JKYPri3y d/ticTepin Gasuaiiisl. DKCIEPUMEHTKE HEri3/1ereH BhplyaJIAbl mcuepumem repai ¥anJ.|acn>|pa,n,| caralibl, SKCIIEPUMEHTTIK XKOHE 3ePTTEy TANChipMaapbiH
. . KOMITBIOTEPITIK pecimey KoHe Kopray HKATTHIFYJIAp JKacay i iH (camaibi T T Herizinaeri OKy THIMIIi KOJIaHa/bl.
Binim Gepyneri 3epTXAHATHIK . 3epTTey TanchpManapsl) cunatTTaiisl. KoMmbiotepiik pacTpislk rpaduka oictepin xone Jlarsuiapst: Mar ncnpam KOMITBIOTEJIK MOJIEIIBIEPMEH JKYMBIC iCTey, BHPTYAILIBI IKCTIEHMEHT HOTHKEEpiH
RACAHIBL KyMBICTApEL KIVTK | FKZhOU 6308 30/0/30/55/12,5/22,5 3 Gariapamanay TilliH KOJI/[aHa OTBIPBII aHMMALsl STIEMEHTTePiH, (HU3MKa1aFsl pai Taniay, 9JIEMEHTTEPIH KYPY, PACTPIBIK rpady i JKOHE PITIK 3ePTXaHANIBIK s
HHTELTeRT OpBIHIAYIBI i kypyss! Tycinmipeni. PhET-Ten TEpIIiK 3ePTXAHAIBIK JKYMBICTAP/IBI XKOHE | KYMBICTAP APKbLIb! (PU3HKANBIK KyObUILICTAP/bI TYCIHIPY JaF; MeHrepesi.
yitbIvaacThipy/ Vladimir vascak-ten piIiK Oar KOJIaHy i kenTipinren. Kysiperriniri: MarucTpanT KOMIBIOTEPIIK 3epPTXaHATBIK 1 OKBITY/Ia
TYPFBIJIa KOJJIAHY, BUPTYaJlIbl SKCIIEPUMEHTTED HEri3iHJe 3ePTTeYIIIiK OKBITY/IBI XKY3€re achipy, H(PIBIK
MoIeNb/Iep apKbLIbI OiTiM CamachlH apTThIPY KOHE HHHOBALIMAIBIK OKBITY OPTACHIH KaJIBITACTBIPY KY3bIPETTiNliriHEe
ue Gosabl.
TpepexBH3HTHI: Tlesnb: COBEPUICHCTBOBAHME 3HAHMIA 110 (PU3UKE C IOMOLIBIO KOMIILIOTEPHBIX J1aGOPATOPHBIX 3uauus: MarucTpaHT 3HaeT TEOPETUYECKHE OCHOBBI KOMIILIOTEPHBIX JIAGOPATOPHBIX PadoT, 3HAYCHHE BUPTYAJIbHBIX
KommibioTepHbIe TEXHOIOrHH B | paGoT. 9KCTIEPUMEHTOB B TIPENOIaBAHHK (PH3HKH, POJTb. PHOrO " JIHJIAKTHYECKHE
(usnueckoii Hayke u Cozeprkanue: paccMaTpuBact repa Juist 1p KOMITBIOTEPHBIX BosmoxkHocTH pecypcos PhET u Vladimir Vascak.
oGpa3soBanmn n1aGopaTopHbIX paGot. M3naraet MEeToMIbl OPraHU3aIHH H NPOBEJCHHS KOMITHIOTEPHBIX Vmenue: MarucTpaHT MOXKET IIAHHPOBATh KOMITHIOTEPHBIE Ta00PaTOPHEIE PAGOTEI B COOTBETCTBHH C LEMBIO YPOKa,
TlocTpeKBH3HTBI: J1aGopaTopHbIX paboT B COOTBETCTBUM € MOCTABIICHHOMH LEJIbIO Ypoka. ONHCBIBACT METOMKY OpPraHU30BbIBATH BUPTYAIIbHBIC YKCIIEPUMEHTBI, Pa3pabaThiBaTh KAYCCTBEHHDIC, SKCIIEPUMEHTAIILHBIC H
Opranusauus Odopmiienue u 3ammTa CO37aHUsA YNPaXKHEHHHT (KaueCTBEHHbIE 3a/aUH; 331441 HA OCHOBE KCTIEPHMEHT; HCCIIe/IOBATEBCKHE 3a1aHNs, Y )EKTHBHO HCTIONB30BATH KOMITHIOTEPHBIC MOJIE/H B y4eGHOM Mporecce.

Hekycerpennprii BBITOMHEHHA OVKLRF Mar pCKOi 2 e, TE/ILCKHUE 3a/IaHKs ), Ha re. Of [ METO/Ib! Hagbiku: MarucTpaHT OBJIaJIeBACT HAaBLIKAMU PABOThI ¢ KOMITLIOTEPHBIMH MOJIE/ISIMH, AHAJIM3a PE3y/ILTATOB
HHTEANEKT B Kxommbiorepsix | TIJ/KB 6308 30/0/30/55/12,5/22,5 3 KOMITbIOTEPHOM PacTPOBOii rpadMKH 1 5IEMEHThI aHHMALIH C HCTIONB30BAHHEM A3bIKa BHPTYaJIbHOTO Ta, 2IEMEHTOB pacTpoBoii rpadukn u N
obpasoBanum 7aBopaTOpHBIX nporp Ip [OCTPOCHHE Tep mozeneii B dusue. TlpuBoauTes Metoanka MHTEPIpPETALHH (PH3HYCCKHUX SIBJICHUIT C IIOMOILBIO KOMITBIOTEPHBIX J1a0OPaTOPHBIX pabor.

pabor no usmke/ HCIIONB30BaHHs KOMITBIOTEPHBIX aGopatophbix pador or PhET n kommbrotepHoii mporpammbi ot [ K Marwucrpant o 0
Vladimir Vascak. s1aGopaTopHbIx paboT B NpenojaBaHiu GpU3MKH, OCYLIECCTBICHHIO HCCIIEI0BATEILCKOrO 00YUEHHs HA OCHOBE
BHPTYATBHBIX SKCIIEPHMEHTOB, TIOBBILICHHIO KAYECTBA 3HAHMIT C IOMOIIIBIO IH(POBBIX Moze/eli i (HOPMHPOBAHHIO
MHHOBALIMOHHO# Cpe/ibl 0GydeHHs.
Prerequisites: Actual Purpose: to improve knowledge of physics with the help of computer laboratory work. Education: the graduate student knows the theoretical foundations of computer laboratory work, the importance of
Computer Technologies in Contents: examines the use of a computer for computer laboratory work. Sets out the methods of | virtual experiments in teaching physics, the role of computer modeling and animation, the didactic possibilities of
Physical Science and organizing and conducting computer laboratory work in accordance with the purpose of the Phet and Vladimir Vascak resources.
Education lesson. Describes the methodology for creating exercises (qualitative tasks; experimental tasks; [ Skills: a graduate student can plan computer laboratory work in accordance with the purpose of the lesson,
Postrequisition: Execution research tasks) based on the experiment. Explains the methods of computer raster graphics and |organize virtual experiments, develop high-quality, experimental and Research tasks, and effectively use computer
Organization of and Defense of Master Thesis |animation elements using a programming language, the construction of computer models in models in the educational proces:
Computer PD/ EC | OCLWP 6308 30/0/30/55/12,5/22,5 3 physics. The method of using computer laboratory work from PhET and a computer program Skills: the graduate student Masters the skills of working with computer models, analyzing the results of a virtual 5
Education Laboratory Work from Vladimir Vascak is given. experiment, creating animation elements, using raster graphics and explaining physical phenomena through
on Physics computer laboratory work.
Competence: The Master's student has the competence to apply computer laboratory work in the scientific and
methodological context of teaching physics, to carry out research training based on virtual experiments, to improve
the quality of education through digital models and to form an innovative learning environment.
Ipepexsusntrep: ®usnka |Makcatsr: oKy npouecinae AKT Kypaniapbin naiianany Typaibl TYCiHIK KaIbIITacTbIpy. binimi: Maructpant AKT Ky3bIpeTTifiri yFbIMBIH, OHBIH KYPBUIBIMIBIK KOMIIOHEHTTEPiH, (pH3HKa MyFaTiMiHiK
FRUTBIMEI MeH Gitim Gepyzieri | Masyymbr: "AKT Ky3bIpeTTitiri" yFbIMEI FKoHE OHBIH KOMIOHSHTTEp] aHbIKTaNaNsl. (Disika Kociou kpramerTinzeri AKT-HEIH portit, 6itiv Gepy MopTasiaps! MeH MIQPIBIK 0Ky PECYPCTAPHIHBIH HAGKTHKATEIK
KOMITBIOTEPIIIK TeXHOIOrHANap | MyFaniMinin kacibn mingerrepi men AKT Ky3biperTiniri kapacr JKapar mymkingikrepin, AKT Ky3bIpeTTiirin KanbInTacTbIpy/IbiH TEOPHSIBIK Herizaepin Ginesi.
TlocrpeksusuTTep: FhUTbIMK Gitiv Gepy canackinarst Mirepuer xenicimin Gitiv 6epy noprasiapst men caifrrapst | Bistik: Marnctpant (usika caGakTaphiszia %oHe CTyCHTTEp/IR o3iHAiK xymbichinta AKT Kypasiapis Makcatka
Marwuctpiik aucceprauusanbl | xone CD-z1e dusuka Goiibinima uugpisik oKy 6ackuibivaaps! Tanganaasl. AKT KysspeTTinirin — |caif Konjana anajsl, HHTCPHET-peCypeTapbl ipikTeiii, OKy MaTepHaJIIapblH naiianansin cabak
Bonamak ¢usika pecimey xone Kopray KaJIBIITACTHIPY NPOGCMATADH, KANTbI (BU3NKA KypChi GOBIHINA CABAKTADA OHbI KOCTAPIAI B! HKOHE OKY-3EPTTCY KbI3MCTIH YHBIMIACTBIDAIb.
Binim Gepyneri | myranimaepinin KaNBINTaCTBIPY/IBIH dIiCTeMENiK JKYHeCiHiH TeopHAIbIK Herizepi, Gonamak Myramimaepae onbiH | Jlarasuiapsl: Marucrpant 6iniM Gepy nopranapbIMeH KYMBIC icTey, idpibik oKy GachlibMaapbi Kongany, AKT
KACAWIbI KT- KIVTK | BEMAK 6308 30/0/30/55/12,5/22,5 3 KasbiTacy KpuTepuitiepi kepeerinren. AKT-HbI KOIaHy TATKBUIAHA/B! CTYACHTTEP/H O3iHIIK | HEMi3iHIe OKy TATICHIPMATAPBIH J3ipIICY, CTYACHTTCPIIH 3ePTTeY KIHE O3iH/TiK KyMBICTAPHIH YilbIMIACTBIPY HKIHE 9
HHTEJLIEKT Ky3BIpETTiNirin JKYMBICBI XOHE OJIapJIBIH OKY-3epTTEy KbI3METiHzIe. HOTIDKENCPIH Tajliay JaFAbLIAPbIH MCHIEPEI.
KauIbImTacThIpy/ Kysiperriziri: Marncrpant dusnkanst oxbiryna AKT kypasapsin yiieni oHe FhUTBIMH-0iCTeMENK TypFbiIa
Konjany, 6onamak Myranimaepain AKT Ky3bIperTifirin KaasmractsIpy, undpisik 6iniM Gepy oprackin skobanay
KOHE OKY-3CPTTCY KbI3MCTiH aKNAPATTBIK TEXHOTOMMANAP HETI3IHIC YilbIMAACTHIDY Ky3BIDETTITIrIHE HE GoMatbI.
TlpepexBu3nTHI: Purpose: to form an idea about the use of ICT tools in the educational proces: Swarws: Marwcrpar siaet nonsie HKT-Kownerermiocts, ee CTpyxrypiie Kourionenms, pori HKT 5
Kowmmsiorepuble Texuonornu B |Contents: the concept of "ICT competence" and its components are defined. Pr ional tasks JIBHOIT ACATEIBHOCTH YIHTEIs (PH3HKH, nunakmqecme BO3MOKHOCTH o6pa303a1‘eﬂbnmx TOPTANIOB U
(usmaccKoit Hayke n and ICT competence of a physics teacher are considered. Educational portals and Internet sites in | idpoBbIX yaeGHBIX PeCypCoB, TEOPETHIECKHE OCHOBHI () VKT
obpasoBaHUI the field of natural science education and digital educational publications on physics on CD are | Ymenue: Maructpant MOKeT LeJICHANPABICHHO HCIOb30BaTh cpeictea MKT Ha ypokax (H3HKH i B
TlocTpeKBH3NTDI: analyzed. The problems of the formation of ICT competence, the theoretical foundations of the | camocTosTebHOI paGoTe CTYICHTOB, MONGHPATH HHTEPHET-PECYPCHI, Th 3aHATHS C
DopMupoBaHIEe Odopmiienne u 3ammTa methodological system of its formation in the classroom on the course of general physics, the UQPOBBIX YUEOHBIX MATEPHAIIOB U OPT: T Y TEIIbCKYIO J1eATEIBHOCT.

Hexycersennstii MKT- MarmcTepCKoii uccepTatn | criteria for its formmipn in f\:ture te?chers are presented. TheAuse. of.lCT in the independent Hagpikn: MaructpanT oiajieaeT paboTs! ¢ 0GpasoBa nopTanamu, d
MHTEILICKT B KOMIICTCHTHOCTH VKB | FIKBU 6308 30/0/30/55/12,5/22,5 3 work of students and in their educational and research activities is discussed yueOHBIX M3/1aHHii, pa3paboTku yueOHBIX 3aanuii Ha ocHose MKT, opranusaliy HCCIIEN0BATENLCKOH 1 9
oGpazoBanun 6ynymﬂ§ CaMOCTOATENBHOI PaGOTHI CTY/IEHTOB H aHATH3a PE3YILTATOR.

ydureneu Kommnerenuust: Maructpant Oyzer obnanats 0H OJINYECKOrO
usmku/ cpencts UKT B usike, ¢ VKT i GyyImwIX yuHTeNCi, TPOCKTHPOBAHTIA
1iQpoBoit 06pa3oBaTEILHO Cpe/Ibl i OPraHU3aAIHK y4eOHO-HCCIICA0BATEILCKOI JICATEIBHOCTH Ha OCHOBE
MH(OPMAIIHOHHEIX TEXHOTOMHE
Prerequisites: Actual Tlens: e (Th TIP 06 cpencts MKT B yueGHOM nporiecce. Education: the graduate student knows the concept of ICT competence, its structural components, the role of ICT
Computer Technol in C nonsitne «MKT- ITHOCTBY M €& Thl in the professional activity of a physics teacher, the didactic capabilities of educational portals and digital
Physical Science and Pacha‘rpnBaloTcsi npodeccuonabhbie 3a1aun 1 MKT-KOMIETEHTHOCTD YunTess (hU3HKH. educational resources, the theoretical foundations of the formation of ICT competence.
Education AHanmsupyroTes oGpasoBaTe/bHbIC OPTANL! U caiiTsl cerit MHTepHeT B 06nacTi Skills: a graduate student can use ICT tools as intended in physics lessons and independent work of students, select
Postrequisiti ixecution ecrect 0 u ) yueGHbIe H3anus mo pusmke Ha CD. Internet resources, plan classes using digital teaching materials, and organize educational and research activities.
) A and Defense of Master The: Wsnaraiores dopmup VKT THOCTH, TEOPETHYECKHE OCHOBBI Skills: the graduate student acquires the skills of working with educational portals, using digital educational
Artificial Formation of ICT METOZMYECKOH CHCTeMBI ee (POPMHPOBAHHS HA 3aHATHAX 1O Kypey obueii gusnke, kpurepun ee | publications, developing educational tasks based on ICT, organizing research and independent work of students
Intelligencein | COMPEEnCE O | okl EICETP 6308 30/0/30/55/12,5/22,5 3 chopmmpoBanHocTH y Gyyimx yamreneii. Obcyskaeres nenonssosate HKT npu and analyzing the results. 9
Education Future Teachers CaMOCTOATETbHAs PabOTE CTYASHTOB H B UX y4eOHO-HCCIIE0BATENBCKOMN JEATEIbHOCTH. Competence: The Master's student will have the competence to systematically and scientifically and methodically

of Physics

apply ICT tools in teaching physics, form ICT competencies for future teachers, design a digital educational
environment and organize educational and research activities on the basis of Information Technologies




TpepexBusntrep: dusnka
FBUILIMBI MeH GitiM Gepyseri
KOMIIBIOTEPITIK TEXHOTOTHSLIAp
TocTpeKBU3HTTED:
MarucTpiix imccepTatmsHbl

MakcaT-)H3HKaIBIK JKYHenepIiH MiHe3-KyJIKbIH OaKbiIay %oHe 60/Kay YIliH MaIllHHAIBIK OKBITY
auicTepin Koyiany KabileTin KalblTacTeIpy.

Ma3sMyHsI: OKbITY/1a OaF TiNiH KONIaHy KapacThipbiiael. Kapanaiibiv
apticTep, OPTYPIi KYPBLILIMHBIH HEHPOHIBIK JKEILIEP], Oap/IbIH KOJIAHBLTY asChl KOPCETiIreH.
OHTaiiTaHABIPY AITOPHTMIEP], KOMAMIBI KYPHUIBIM MEH d/IiC MapaMeTpiepiH Tanaay oficTepi,

Binimi: MarucTpaHT MauMHaJIBIK OKBITY/IBIH HEri3ri YFRIMIAphIH, GU3HKaJIbIK Kyiienepai Moesbieyae
KOJLJIAHBLIATBIH ibIM opticTep, Help TYpJIEpiH, perpeccus MeH KIacTepiiey TociiiepiH,
conpaii-ak kubephu3nKasIbIK Kyitenep/i Moneabeyin ab-initio Herisuepin Ginesi.

Bintiri: MarucTpant (pH3MKaIbIK AEPEKTEPre MAITHHANIBIK OKBITY AJITOPHTM/IEPIH KOIIAHA ala ibl, HEHPOH/IBIK

sKesTiTep KypbUIBIMBIH TAHIAM/IbI, OHTAIIAaHBIPY ANITOPUTMIEPIH MaiiataHa b, AepeKTep I alIbIH aja OHIeiIl

Biint Gepyzeri Kacaust pecimey KoHe Kopray Kipicrepii x(ruayf'a.».(a:qf oHJIeyre OailIaHbICTEI HIOAHCTAP 3ePTTENE/l; Perpeccus KaHe JKOHE v;pmm(.aubu( )Kyﬁeuepiniu MiHCG-KJyh(M.H 6mm<iiy MOJIE/TBIEPIH KYPACTBIPAIbL. .
. HHTEIISKT HKIHE | e | 116 6308 30/0/30/55/12,5/22,5 K 'Ab-initio 1 OKBITY apKBUTHL KkuGepdH3NKaNbIK Kyienepain kacuerTepin | larmputapsl: Marnctpant Garapnamanay Titin BIK OKBITY icke aceipy,
reeRT MAIHHATIBIK . D) IKQHBIH O3CKTE ey YIliH MAlIHHAJIBIK OKBITY/Ibl KOJLIaHy (DH3MKAIBIK JIEPEKTED KHBIHTBIFBIH XKHHAY KIHE Tajljiay, napaMeTpiepai Ganray, MOJEIIb HOTIKENCPiH
OKBITY MBICATIIAPBI KETIpiareH. HH HKOHE ecenTey TTepiH JKYpri3y J1af; MeHrepesi.
Kysiperriniri: MarucTpantT MalIMHAIIBIK OKBITY OJiCTEiH (PH3MKAHBIH O3EKTi MOCEJIENEPiH WIelIyre KemeH I
KosjiaHy, knbepdu3uKkaibIK Kyifenepiin KacHeTTepin Gomkay JKoHe Taliay, MOJETbAEP/iH Tmmmmrm Garanay,
FBUIBIMH-3EPTTEY JKOHE KOIIIaHOaIbI €CErITep/IC JIEPEKTEPre HEri3/IeNreH MmeiM Kabbliiay Ky3bper
Gomapr.
TIpepexBH3HTHI: Tlents — chopMHUPOBATE CHOCOGHOCTH PUMEHSTH METO/IbI MALIMHHOIO OOYYeHHs! JU1st 3HaHMA: ACTMPAHT 3HACT OCHOBHBIC KOHLCIIUMH MAILMHHOIO O0YYCHUS, IPOCTBIC METO/Ibl, HCIOJIb3YEMbIC B
KoMIboTepHBIe TEXHOIOMHH B | KOHT: H npor (DH3MUECKHX CHCTEM. MOJIENMPOBAHHH (PH3NUECKHX CHCTEM, THIIBI HEHPOHHBIX CETel, MOIXOIbI K PErPECCHH H KIIACTEPH3ALUH, & TAKKE
(usnueckoii Hayke u Cojiepkanue: paccMaTpUBaCTCs UC SI3BIKA [IPOIP p B OCHOBBI ab-initio juisi MOJEIMPOBAHHS KHOCPDHIHUECKUX CHCTEM.
oGpa3soBanin 0Oyuennu. M3aralorcs mpocTeiiliie METo/bl, HEPOHHbIE CETH PA3THUHOM CTPYKTYPBI, Cephl HX | YMEHHE: aCTHPAHT MOKET MPHMEHSATH aTOPHTMBI 0 00y K ur JIaHHBIM, BHIOHPATH
N Moctp IThI: u. Uy ANrOPUTMBI ONTHMHU3ALMH, CIIOCOOBI 110160pa noaAXosILeH CTPYKTYpPbl HEHPOHHBIX CETEH, HCIONIB30BATH AJIFOPUTMBI ONITHMH3ALIMH, IIPE/IBAPUTEILHO 00pabaTHLIBATH IAHHBIE U
MekyceTBeHnbIil Hexycersenbiii Odopmienne u 3aimTa CTPYKTYpbI H IaDaMETPOB METO/IA, HIOAHCHI, CBS3aHHbIE C HAGOPOM M NPENoBPaGOTKOI BXOAHBIX | pa3paGaThiBaTh MOIENH IPOTHO3UPOBAHMS TOBENEHHS (PM3HIECKHX CHCTEM.
HHTE/LICKT B HHTCILICKT - e | [IMO 6309 30/0/30/55/12,5/22,5 MArHCTEPCKON IMCCEpTaLMH | JIAHHBIX; PErPEcCHst 1 KiacTepu3aums. «Ab-initio» moxenmposanne coiicts kubepusmueckix | Hapbicu: MaruCTpanT oB/iajieBacT HABBIKAMH PEalH3aLiK MOJereii 0 00y c
oGpasoBanuu MALHHHOS cuetem ¢ o 1] TIpHUMepEI o A3bIKA TIPOT c6opa 1 ananu3a (GU3MUECKIX HAGOPOB AAHHBIX, HACTPOIKH NIAPAMETPOB,
oGyuene OGyueHUs! /115 PElICHHS AKTYATbHBIX 32184 QHIUKH. VIHTEPIIPETALUIH PE3YBTATOR MOJCH H NPOBE/ICHIS BLIMHCIHTCIILHBIX IKCIEHMEHTOR.
Komnerenums: Marucrpant obnamaer 0 METO/I0B 0 00y
JUIsl ELICHHS! AKTyaJlbHBIX 3a/1a4 (PM3MKH, IPOrHO3MPOBAHMS 1 AHAITH3A CBOMCTB KHOCP(HIMUCCKUX CHCTEM, OLICHKH
S¢deKTHBHOCTH MOJIeIIEH, NPUHATHS PElIeHUi Ha OCHOBE JIAHHBIX B HAYYHO-HCCIIE/I0BATENBCKIX H NIPUKIAIHBIX
3ajauax.
Prerequisites: Actual Purpose: The goal is to develop the ability to apply machine learning methods to control and Education: the graduate student knows the basic concepts of machine learning, simple methods used in modeling
Computer Technologies in predict the behavior of physical systems. physical systems, types of neural networks, methods of regression and clustering, as well as the ab-initio basics of
Physical Science and Content: the use of a programming language in machine learning is considered. The simplest modeling cyberphysical systems.
Education mcthods neural networks of various structures, and the scope of their applicability are described. [Skills: the graduate student can apply machine learning algorithms to physical data, select the structure of neural
Postrequisiti ecution Opti: ion algorithms, methods of selecting the appropriate structure and parameters of the networks, use ion algorithms, pre-p data, and build models for predicting the behavior of physical
Artificial Afliﬁcial and Defense of Master Thesis mctl.lod, nuan.w.s.rclatgd m. the set and pl"(,pl"‘\\bk,bbln), of i mpul. data, rugrussu.m and dgs\cnn;, are sys‘tcms. . ) . . ) . )
Intelligence in Intclllganc and PD/EC| AIML 6309 30/0/30/55/12,5/22.5 sludlgd. "Ab-initio" modeling c.flbe properllesv ofcyber.-physlcal systems using machine . Skills: the graduéle student Mas.lers the .skllls oflmplemel?lmg machine leflmmg rl?odels using a programming
Education Machfne lcarn.mg. Examples of the application of machine learning to solve actual problems of physics languag.c, collecting e.md analyz“'\g physical data sets, setting parameters, interpreting model results, and
Learning are given. conducting computational experiments.
Competence: The Master's student will have the competence to apply machine learning methods comprehensively
to solving urgent problems of physics, predict and analyze the properties of cyberphysical systems, evaluate the
effectiveness of models, and make data-based decisions in research and applied problems.
Mpepexsusurrep: ®usnka |Makcatsr: kubeppusnkaibik Kyiienepi xobanay, MOAEIB/CY XKIHE KOHICY CalachiHIa Bisnimi: Maructpant knGepgusnkaibik xyienepain TEOPHAIBIK HEri3AepiH, KacaH bl HHTC/UICKTTIH Heri3ri
FBUIBIMBI MeH Oilim Gepyzieri | TeopHsIbIK OiiM MEH NPaKTHKAIBIK AaFAbLTAPIbI KATbIITACTBIDY. YFBIMIAPBIH, MAUTHHATBIK OKBITY/IBIH OlicTepiH, amMGetarn Tmopuﬂr MaIHHACBIHBIH MOHiH, ['E1eMbIiH ToNbIK emMec
KOMITBIOTEpITIK TeXHOTOTHATAP | MasMyHbI: KaCAH b HHTCIUICKT CATACHIHIAF ! WCUILITCH KOHC HICIILTMErCH MIHACTTEp TCOPEMACHIHBIH FELTBIMH MAHBI3BIH KOHE 0TI ye Konany Gineni.
Moc TTEp: Kapacrt J1b1. ManiHAIIBIK OKBITY/IIH HEri3ri YFeIMAAphl MeH aticTepi, oinayms pecimaey  |binik: KuGepdusnkaibik xyiienepai xobanay keseniepin Tanjaii ana/ipl, MAIIMHAIBIK OKBITY dIiCTEPiH KaciOn
ManmiHanbik MarucTpitik imccepTauusHb i, T iH TOMBIK eMec omGeban THIOPHHT MallHHACK! KOPCETITCH. MineTTep i menryre GeHiMaeHai, MHTEICKTyan 1bl JKYHEICP/IiH KYPBUTBIMBIH CHITATTAF/IBI, MOJICTBICY
. . OKBITYFa pecimzey koHe Kopray MalmHasbIK OKBITY 31iCTepil KacibH canara KaTbICTBI MilJIeTTepre KONy TalKblIaHa/Ibi; KYPaJIIaphiH TAHIQiiIb] JKOHE ATTbIHFAH usm)xenepm mmceuepmlc TYPFBIIA HETi3aeii.
Binim Gepyaeri Heri3Jeren MONKZhM KnOepH3MKATBIK KYHenep i kobanay MeH OHJIIPY/IiH Heri3ri Ke3er/Iepi JKoHe KONIaHbUIATEIH Jarabinapsr: Maructpant kndi IK Kylienep; , Gar Kypasiap/ibl naii Y,
PRACAHILL KHOEphH3HKATBIK KIVTK 6309 30/0/30/55/12,5/22,5 GarapraManblK Kypaaap CHIaTTaaran; KubeppusHKaiblK sKyiienepai peciMuey, HHKeHepIiK JIepeKTepli OHICY, MAUIMHATIBIK OKBITY aJITOPHTM/EPiH icKe achIpy, HHKEHEPITiK eCenTep i Menry xKaHe Kyienepi
HuTeIeRT Kyitenepai TEXHOJIOTHSI JKOHE MOJICITB/ICY. TeCTiNey MEH JKOH/ICY GOMBIHIIA MPAKTHKATBIK TAF/IbLIap/Ibl MCHICPE/.
MoJIeTb Y Kysiperriniri:K 0] NBIK Kylienepai skobanay, JKOHE JKETINIpy CalachlHIa KeMeH i Kacion
KY3BIDCTTITIKKE He GOMa/Ibl; KACAH/IbI HHTEIUICKT TICH MALIMHATBIK OKBITY/Tb HHKCHEPIIK CCeNTepe KOIaHabL,
TEXHOJIOTHSTBIK ICIIMACPAIH THIMAITIriH Garanaiibl, FHUIBIMH HEri3/Ie/ITeH MeliM KaObLIIai /bl kaHe
MHHOBAIMABIK KOOATAPIIBI KY3Ere ackipa ajajibl.
TpepexBH3NTEI: Lens: hOpMHPOBAHHE TCOPETHIECKHX 3HAHMIT H IPAKTHYCCKHX HABBIKOB B 001ACTH 3nanmA: MaruCTpaHT 3HACT TEOPETHYECKHE OCHOBBI decknx cucteM, O TIOHATHS
KOMIBIOTEPHBIC TCXHOOTHH B | KOHCTPYHPOBAHIA, MOJCTHPOBAHMS W OTA/IKH KHOCP(UIHUCCKHX CHCTEM. HCKYCCTBCHHOTO HHTEILICKTA, MCTO/bI o , CyWHOCTH ii Matnmbt Thiopunra,
(usHaecKoil HayKe n - pacemar " 3a/1a4M B 06/IACTH HCKYCCTBEHHOTO  |HAay4HOE 3HAUCHHE TeopeMbl ['eniens o " nx B
obpasoBannun nTenIeKTa, VIANaraioTen OCHOBHBIC OHATHS H MCTO/IE! MAIIHHOO 00YCHH, TPOGACMBI VMere: yveer ana Th STAIBI MPOCKT KHOCPQUINICCKUX CHCTEM, a/IaNTHPOBATH MCTO/IbI
TocTpeKBU3HTDI: (opmanmzarmn paccykennii, Teopema I'énens o HenonHote, yHuBepcaiba MammHa ThIOpHHTa. 0 K d 3a/1ad, Xapax b CTPYKTYPY HHTCIUICKTYAJIBHBEIX
Mozenuposanue Odopmenne u 3aumTa OBcyxmaercst METOJIOB o K 3a/1a4aM, OT K CHCTEM, TOOMPATh CPEICTBA n 06 (Th TOTTY PE3YBTATHI.
. .. | xnbepduzuueckn Mar it i) JIbHOI obmacti; O OTaIbl IPOCKT M 3T Hasbikn: Maructpant npuobperaeT NpakTHIECKHE HABBIKU 110 MOCIHPOBAHHIO KHOCP(PH3HICCKUX CHCTEM,
“:‘;’::::’:':'T":'" xewerewma || MKSOMO J0/0/30/55/12.5/22.5 Kné YECKUX CHCTEM 1 npor cpezncTBa; ¢ HCMIONB30BAHMIO POFPAMMHBIX CPE/ICTB, 0OPAGOTKE AHHBIX, PEaT3aIIHH ATTOPUTMOB MALIHHHOTO 0GYICHMS,
o OCHOBE 6309 > > TEXHOJIOrHsl HHKCHEPHH 1 MOJICIMPOBAHHE KHOCPDUIHUECKIX CHCTEM. 3aj1a4 M TeCT M OTJIAJIKE CHCTEM.
00pazoBaHHH K 0. KOMIL. b JTBHBIMH GIaCTH TIPOEKT
MAIHHHOrO obnanaer B 0G7acTH mpoe
oGyucHms " BOBAHHSI KI HECKHX CHCTEM; HCITONB3YeT HCKYCCTBEHHBII HHTEIICKT I
B 3amavax, 3 eKTHBHOCTS TEXHOOrHUECKUX PIICHHH, TPUHHMACT
HAy4HO 0GOCHOBAHHBIC PEIICHUS H MOKET PCAIH30BBIBATE HHHOBAIHOHHBIE IPOCKTEL
Prerequisites: Actual Purpose: formation of theoretical knowledge and practical skills in the field of design, modeling |Education: the graduate student knows the theoretical foundations of cyberphysical systems, the basic concepts of
Computer Technologies in and debugging of cyberphysical systems. artificial intelligence, machine learning methods, the essence of the universal Turing machine, the scientific
Physical Science and Content: solved and unsolved problems in the field of artificial intelligence are considered. The |significance of Gedel's incomplete theorem and the principles of their application in engineering modeling.
Education basic concepts and methods of machine learning, the problems of formalization of reasonmg, Skills: can analyze the design stages of cyberphysical systems, adapt machine learning methods to solve
Postrequisiti ixecution Godel's i 1 theorem, the universal Turing machine are The of |pr ional tasks, Describe the structure of Intelligent Systems, select modeling tools and justify the results
Modeling of and Defense of Master Thesis |machine learning methods to tasks related to the professional field is discussed; the main stages |obtained in engineering terms.
Artificial Cyber-physical of designing and manufacturing cyberphysical systems and the software tools used are described; |Skills: the graduate student acquires practical skills in modeling cyberphysical systems, using software tools, data
Intelligence in | Systems Based on| PD/ EC | MCSBM 6309 30/0/30/55/12,5/22,5 formalization, engineering technology and modeling of cyberphysical systems. processing, implementing machine learning algorithms, solving engineering problems, and testing and debugging
Education Machine systems.
Learning Competence: has comprehensive professional competencies in the field of design, modeling and improvement of

cyberphysical systems; applies artificial intelligence and machine learning in engineering problems, evaluates the
effectiveness of technological solutions, makes based d and can impl innovative projects.
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Prerequisites: Actual Purpose: The goal is to develop the ability to apply machine learning methods to control and Education: the graduate student knows the basic concepts of machine learning, simple methods used in modeling
Computer Technologies in predict the behavior of physical systems. physical systems, types of neural networks, methods of regression and clustering, as well as the ab-initio basics of
Physical Science and Content: the use of a programming language in machine learning is considered. The simplest modeling cyberphysical systems.
Education methods, neural networks of various structurcs, and the scope of their applicability arc described. |Skills: the graduate student can apply machine learning algorithms to physical data, select the structure of neural
Postrequisition:Execution Optimization algorithms, methods of sclecting the appropriate structure and parameters of the | networks, use optimization algorithms, pre-process data, and build models for predicting the behavior of physical
Artificial A:"(iﬁcml and Defense of Master Thesis |{method, nuancc}sArf]aled tg the set and prcpr.OCCSSing of input. data, rcgrcssk?n and clustering are sys.tcms. ) . ) . v
Picliipence in Inlclhgenf;e and PD/EC| AIML 6309 5 30/0/30/55/12,5/22.5 3 Nip sludu.:d. " Ab-initio" modeling o.f \h.e pmpcril@ofCybcr‘-physmal systems using machine ) Skills: the gradue%lc student h4n§tcrs the skll]s oﬁrnplemcmng machine Ic.ammg Wodels using a programming
Edvcation Machine learning. Examples of the application of machine learning to solve actual problems of physics language, collecting and analyzing physical data sets. setting parameters, interpreting model results, and
Learning are given conducting computational experiments.
Competence: The Master's student will have the competence to apply machine learning methods comprehensively
to solving urgent problems of physics, predict and analyze (he propertics of cyberphysical systems, evaluate the
effectiveness of models, and make data-based decisions in rescarch and applicd problems.
Tpepexnusurrep: Girnka  [Makcarsi: knSepihisnkansix xyiienepai sxodanay, MOAEJILACY JKIHC HWEHACY CANACHHAG Binimi: MarnctpanT knGepdsnkanbik xyHencpain TCopHAnIK HCMisACPTH. KACAHALL HHTCANCKTTIH HETiAri
FoIIbIMbE MCH Ginim Gepyaeri | TeopusuTbik GiniM MeH NPaKTHKANBIK AAFABIIAP/LI KANBINTACTBIPY. YFHIMAAPLIH, MAUIMHAIBIK OKBITYABIH 9AiCTepiH, oMGeOan THIOPHHT MAWMHACHIHBIH MoHiH, TEACTBATH TOTbIK eMeC
KOMIILIOTEPATK TEXHOMOrsap | MasMyHbi: JKacaHaAbl HHTENCKT CANACHIHAATH! WEIIATCH KIHE LICIILIMEICH MinaeTTep TCOPEMACHIHBIH FBITLIMH MARBITBIH JKOHC ONAP/IbI HIIKCHEPATK MOACBACYAC KOMAZHY KAFMAANAPbIH Gincai.
Mocrpexsusuriep: KapacTHpeiTabl. MaunHanbik OKbITYAbIH HETi%ri YFBIMAAPSL! MCH daicTepi, ofinayast pecimaey | Binik: Kubepmranvi siyiiencpai sobanay KCICHACPIH TANAAT a1aABL, MALIHHATBIK OKITY daicrepin kociGn
MauHansix MarueTpnik AnccepTaunsIHbL | MICENCACPI, FOACABAIR TOMBIK CMCC TCOPCMACHL, aMBetan T BIOPHHI MALWHHACH KOPCCTINTCH, MingeTTepai wewyre Geffimaciiai, MHTCANCKTYANAB! HYHEACPAIH KypPBUTHIMbIH CHNATTATiEL MOACBACY
biGenyhse or.q.nym : pecimacy skaHe Kopray MawmHaneik okbiTy oilicrcpivu KaciBH canara m.mmtm Mingcfrrcprn KonaaHy N t 2 i, X(GHC’ZUIMHFAH mwwenfpni mfxqcncpnix Typfn,m:n Herineiinl, ;
:«aca:l,;l,l ’HCI‘H,JCHFCH KIUTK MONKZhM 5 30/0/30/55/12,5/22.5 3 Kn knbepms kanbii Kyiienepai xobanay MeH eHaipyain Herizr lff;mugpx >|<th¢ KO}[ZIZ)NbInﬂTb’H ﬂarxmmapy: Marsicrpant mocpcbmmmbxxmy'»xcncpm. MOJICITbACY, nnmapna».\m BIK Kypanaapst nawxamiuy, )
sl h‘ﬂOCp(l)IﬁMKﬂ{lHK 6309 GarapaaManbik Kypanaap CHATTANFaK; kubep(inkansik xkyiiencpai pecimacy. HHKSHepNik ;xcpe.lrrcpm OHACY. MAUIHHATLIK OKBITY AITOPHTMACPIH ICKE ACHIPY. HHKEHEPITiK ecenTepai wemwy skaHe xKyilenepai
sKkyHenepai TCXHONOMHSI JKOHE MOACIBACY. TCCTINCY MEH KOHACY OOIfBIHIIA NPAKTHKANBIK A4F/ABLIAPALI MEHICPEAi.
MOACTbACY Kysiperriniri:KuGepdussicansix xyiieacpai woSanay. Moaensacy xaHe KCTIRAIPY CANACKIMAA KCWCHAT Kacion
KYSBIPCTTIAIKKCS HE GONANbI; KACAHAB! HHTCANCKT NCH MALIHHANIK OKbITY/bI HHKCHCPIIK CCEMTEPAC KONAAHABL,
TCXHONOPHSLIBIK imaepain THivaini rin O TiAbl. FHITBIMH HCTI3ACATCH WewiM KAGHNAGTABL KIHC
MHHOBALWHSUTbIK %O0ANAPIbI 5KY3CIC AChIPA AIAbI.
Ipepexpisurni: Lenb: hopmMHPOBAHHE TCOPCTHHECKHX SHAHMI M NPAKTHICCKHX HABBIKOB B OOACTH 3arnsi: MaruCTpaHT SHACT TCOPCTHUCCKHE OCHOBE KHBEPQHIHICCKHX CHETeM, OCHOBHBIC MOHSTHS
KoMAbioTepHbIe TEXHONOTHH B | KOHCTPYHPOBAHIH, MOACTHPOBAHIS H OTAAKH KHOEPRMIMIECKHX CHETeM. MCKYCCTBCHHOrO MHTCAICKTd, MCTOAb! MALIMHHOIO OGYUCHHSL, CYLIHOCTb YHRBCPCANBHOI Ma kb ThiopiHTa,
(usimeckoli Hayke n Conepxanne: PACCMATPHBAIOTCS PELUCHHEIC M HEPCUWICHHBIC a4 M B 05AaCTH MCKYCCTBEHHOIO  [HAYYHOC 3HAUCHHC TeopeMbl 'S O HeNoaHOTE 1 UX NI B H PHOM
OOpatOBAHHI HHTERICKTA. HANaraioTest OCHOBHBIC NOHSTHSH H MCTOAL! MALIIHHOIO OBYUCHIH, NPOBICMBbI VMeHHe: YMEET AHANH3HPOBATS STAME! NPOSKTHPOBAHNS KIBCPIIHICCKIN CHETEM, ANANTHPOBATH MCTOALI
Hocrpexsisnibi: (hopmanmsaumm paccyucaenuii, Teopema I'éaeas o HenonwoTe, YHHBCPCANbHA MatnHd T lOpHHTa, | M 0 00, K PCIUCHHIO TbHBIX 3124, XAPAKTCPHIOBATH CTPYKTYPY HHTCANCKTYANbHBIX
MozenHposaHne Odpopmiierne u saimTa OBCy#aeTest NIPHMEHCHAC MCTOAOB MALLHHHONO OOYYEHHS K JaAa4aM, OTHOCHLUIMES K CHCTCM, NOAGHPATSL CPEACTBA MOACAMPOBAHHS H HHKCHEPHO OGOCHOBBIBATH NOMYUCHHBIC PEYIbTATEL,

e KuoCpusICCKH i MarucTepeKoit P HOI oBnacrir; O AIOTCH OCHOBHRIC 3TANbI NPOCKTHPOBAHIA 11 H3roTOBNCHHs | Haspiki: MarncTpaut npuoGpeTacT NpaKkTHICCKHE HABLIKH MO MOJCTHPOBAHIIO KHOEPPHIMHCCRIX Cl!f:TeAl,
el X CHCTEM Ha VKB MEKSOMO 5 30/0/30/55/12,5/22.5 3 Hn KHOCP(HINIECKHX CHCTEM H HCTIONb3YCMBIC MPOrPAMMHBIC CPCACTEA; (hOPMATIIALIS, HCNOMB30BAHMIO NPOrPAMMHBIX CPEACTS, 06paBOTKE AAHHBIX, PCANHIALYN ANTOPHTMOB MALIHHHOTO O0YHCHHMSL,
s i OCHOBC 6309 TCXHONOT sl HHKCHEPHH H MOAEGTMPOBAHHE KHOCP()IT3HYCCKIX CHCTEM, PCLICHMIO MHKCHEPHBIX 331124 M TECTHPOBAHHIO M OTJAJKE CHCTCM.

b MALTHHHOrO Kol obnaaact komr. npodieccrona KOl B 00NACTH MPOCKTHPOBAHHSI,
oByucHMsI M HUst 1 KHOCP(H3HICCKIX CHCTCM; HCIONBIYET HCKYCCTBCHHBITT HHTCINCKT 0
MAUIMHHOE OGYUCHHE B HHKCHCPHBIX JafauaX, OLCHHBACT IIEKTHBHOCTE TCXHOMOMHHUETK X PCUICHHI, MPHAMMACT
HAYUHO 00OCHOBAHHBIC PELICHHS H MOYKCT PEANH3OBLIBATH HHHOBAUHOHHBIC MPOCKTHL.
Prerequisites: Actual Purpose: formation of theoretical knowledge and practical skills in the ficld of design, modeling  |Education: the graduate student knows the theoretical foundations of cyberphysical systems. the basic concepts of
Computer Technologies in and ing of cyberphysical systems. artificial intelligence, machine learning methods, the essence of the universal uring machine, the scientific
Physical Science and Content: solved and unsolved problems in the ficld of artificial intelligence arc considered. The significance of Gedel's incomplete theorem and the principles of their application in engincering modeling.
Education basic coneepts and methods of machine learning, the problems of formalization of reasoning, Skills: can analyze the design stages of cyberphysical systems, adapt machine learning methods to solve
Postrequisition:Exccution Godel's incompleteness theorem. the universal Turing machine are presented. The application of |professional tasks, Describe the structure of Intelligent Systems, select modeling tools and justify the results
Modeling of and Defense of Master Thesis |machine learning methods to tasks related to the professional field is discussed; the main stages |obtained in engineering terms.
Artificial Cyber-physical of designing and manufacturing cyberphysical systems and the software tools used are described: |Skills: the graduate student acquires practical skills in modeling cyberphysical systems, using software tools, data
Intelligence in | Systems Based on| PD/ EC | MCSBM 6309 5 30/0/30/55/12,5/22.5 5 N/p formalization, engincering technology and modeling of cyberphysical systems. processing, implementing machine learning algorithms. solving engincering problems, and testing and debugging
Education Machine systems,
Learning e Competence: has com preliensive professional competencies in the field of design, modeling and improvement of
nbl N%:§ cybcr!ntxysical systems; ap!)lics artiﬁcia] inlclligcn‘ce and machinc‘ l_eaming in engineering p.rob]cms, cvalu.alcs the
NCTIK e ’ 7R cffectiveness of technological solutions, makes science-based decisions and can implement innovative projects.
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Snpaiizep Bay6exosa .M.
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