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Kipicne

DNEeKTUBTI TOHACP KaTalorbl OKBITYIBIH KpEeIUTTIK >Kyieci OoiibiHIIa
KYPacCTBIPbUIAILI. JJCKTUBTI TOHACP KaTaJOThl >KYWEJIEHTeH TaHAay OOWBIHIIA
MIOH/IEP TI3IMIH KOHE OJIapAbIH KbICKA CHITATTaMAaChIH KapacThIPaIbl.

MaructpaHT MaMaHIBIKTapJbIH MIHJAETTI KOMIIOHEHT/’KOFapbl OKY OpPHBI
KOMITOHEHTIHIH ITOHIEPiH MEHI€PYMEH KaTap, YChIHBUIBIN OThIPFaH TaHJaay OOWBIHIIA
MIOHJIEPl TaHIaIl adybl THIC.

ONeKTUBTI TOHJAEPJl TaHJayFa »JJBai3ep KeHec Oepeai. Maructpanr
sABai3epMeH Oipiiece OTBIPHIN, MAaruCTPAHTTHIH EKE OKY >KOCHapblH Kypy YILIH
MOHEpre ’a3bUly HbICAHBIH TOJTHIPAIbI.

Kypmerti Maructpant! bimiM Oepy TpaeKTOPUSICHIHBIH OIpTYTAaCTHIFBIHBIH
oinacteipbutybl  Ci3lliH OoJjlalakra MaMaH peTiHJE KOciOW JallbIHBIFBIHBI3ABIH
JIEHIei1HEe BIKIAJ €TETIHIH €CTE€ CAKTaybIHbI3 KEPEK.

BBenenue

[Ipy KpenUTHOM TEXHOJNOrMU OO0ydeHHs pa3padaTbIBaeTCsl  KaTalor
ANIEKTUBHBIX JUCHUIUIMH, KOTOPBIA MpEACTAaBIsIET COOOW CHCTEeMaTU3UPOBAHHBIN
MepeYeHb IMCLUUILIMH KOMIIOHEHTA MO BBIOOPY U COAEPKUT KPATKOE UX OINKCAHUE.

Hapsiny ¢ u3yueHueM JUCHUIUIMH 00s13aTEIBHOTO / By30BCKOTO KOMIIOHEHTA,
MarucTpaHT JOJKEH BHIOPATh IS U3yUEHUs JUCLMILIMHBI KOMIIOHEHTA 10 BBIOODY.

KoHncynpTamnuu mno BeIOOPY 3JIEKTUBHBIX JUCHMIUIMH Na€T 31Baiizep. Bmecte ¢
HUM MarucTpaHT 3amlojHseT (opMy 3alMCH Ha JTUCUUIUIMHBI Ui cocTtaBneHus UYII
(MHAMBUAYATBLHOTO YUYEOHOTO IJIaHa).

VYBaxkaemble MaructpaHtbl! BakHO NOMHHTB, YTO OT TOIO, HACKOJBbKO
MPOJlyMaHHOW M 1esocTHOM OyaeT Bama oOpa3zoBarenbHas TpPacKTOPHs, 3aBUCHUT
ypoBeHb Bamieil npodeccuoHanbHOM MOArOTOBKH, KaK Oy IyIIero CueaiucTa.

Introduction

At the credit technology of education the catalog of elective disciplines which
represents the systematized list of disciplines of a component by choice and contains
their brief description is developed.

Along with the study of the disciplines of the compulsory/university component,
a graduate student must choose to study the disciplines of the elective component.

Advising on the choice of elective disciplines gives the adviser. Together with
him a Master student fills in an enrollment form for disciplines for making up an IEP
(individual study plan).

Dear Master's students! It is important to remember that the level of your
professional preparation as a future specialist depends on how thought-out and
integral your educational pathway will be.



CemecTp 0oiibIHIIIA 3JIEKTUBTI MOHAEPAi 001y /

Pacnpeneneﬂne JICEKTUBHbLIX NTUCHUIIJIUH 110 CEMECTPaM /

Distribution of elective courses by semester

IMonnin araysl / HaumenoBanue qucuuniaunbl / The name of the
discipline

Kpeaurrep
CaHbI /
Koa-Bo

KpeauTOB/

Numberofc

redits

AxageMn
SUIBIK,
Ke3eH/
AKkan.

nepuoa/

Academic
period

dusnkagarel MaTEMaTUKAHBIH apHaibI oticTepi /
CrnenanbHbIE METOIBI MATEMATHKH B (prsuke /
Special methods of mathematics in physics

®du3nKa XoHEe aCTPOHOMHUSI KYPCHIHJIAFbI )KOFapbl MaTeMaTHKa /
Bricmias maTematuka B Kypce (1)PI3PIKI/I 1 aCTpOHOMHH /
Higher Mathematics in the Course of Physics and Astronomy

Teopusuibik (u3HKa xoHE acTpoPU3nKa KYPCHIHBIH TaHAAY/Ibl Tapaynapsl /
N36panHbIe TIaBbl Kypca TEOPETHYECKON (PU3UKU B aCTPOPHU3UKH /
Selected Chapters of the Course of Theoretical Physics and Astrophysics

Krnaccukanblk )koHe KBaHTTHIK (PM3UWKaHbBIH 3aMaHayHu KepiHici /
CoBpeMeHHBIE MPECTABIICHUS KIIACCHYECKON M KBAHTOBOW (DU3HKH /
Modern Representations of Classical and Quantum Physics

Ecenrey omicrepi sxoHe (U3HKAIBIK IPOIECTEPl KOMITBIOTEPIIIK MOIEACY /
BrruncnurensHeie MCTOJAbI U KOMIIBIOTCPHOC MOACIUPOBAHHUC (I)I/I3I/I‘I€CKI/IX
nporecco /Computational Methods and Computer Modeling of Physical
Processes

FouibiM MeH Oi1imM Oepyieri KOMIIBIOTEPITIK 9/1iCTep MEH TEXHOJIOTHsIap /
KOMHLIOTepHBIe MCTOJbI U TCXHOJIOTHU B HAYKC U O6paSOBaHI/II/I /
Computer Methods and Technologies in Science and Education

®dwusuka nmoH1 6oHbIHIIA KONAaHOAIBI eCenTepl IeNry daicTeMect /
MeTtoauka penieHus: IpUKIaIHbIX 3a1a4 10 (Qu3MKe /
Methods for Solving Applied Tascs in Physics

MexrenTep MeH KOFapbl OKY OpbIHIApbIHAA (PU3HKA TOHIHEH
OJIMMIHUAANAp/bl YUBIMIACTBIPY XKOHE OTKi3y /

Opranu3zanus 1 IpoBeACHNUE OJIMMITUAJ 110 PU3UKE B LIKOJIE U BY3€ /
Organization and holding of physics olympiads in schools and universities

Mexkrentep MeH yHuBepcutertepaeri STEM 6inim Gepy TexHonoTHsIapsh! /
Texnonoruu STEM-o6pa3zoBanus B mkosje u By3e /
STEM Education Technologies in Schools and Universities

PoboToTexHuka OOMbIHIIA TPAKTUKYM /
[IpakTukym no po6oTOTEXHUKE /
Workshop on Robotics

XKOO-na pusnka MeH acCTpOHOMHUSHBI OKBITYIbIH MHHOBAIMSIIBIK dicTepi /
HNHHOBaMOHHBIE METOIBI TIPETIOJaBaHus (PU3HKH U aCTPOHOMUH B By3e /
Innovative Methods of Teaching Physics and Astronomy at the University

®du3nka KypcblHAa MoHapabIK OaliIaHbICThI KY3€re achlpy daicTemect /
Mertoauka peaau3aiy MeXIUCIUIUIMHAPHOCTH B Kypce hu3uku /
Methodology for implementing interdisciplinarity in a physics course

Fapplmka yury MexaHukacsl /
MexaHnKka KOCMAYECKOTO TMoJIETa /
Mechanics of space flight




du3nka KoHe aCTPOHOMHS OOMBIHIIIA OLTIM ayIIBUIAP IBIH KO0ATBIK
Kb3MeTi /[IpoekTHas nesATenbHOCTh 00YyYarOIIUXCS 10 (U3UKE U
actponomuu /Project Activities of Studying in Physics and Astronomy




I 1 oKy KbLIBIHA APHAJIFAH JJIEKTHBTIK NHAEP / DJIeKTUBHbIe TMCUMILVINHBI 1Js 1 rona o0yuyenus / Elective courses for

first-year master's students

Du3uxadazvl mamemMamuKkanvly apuaivl 20icmepi / Cneyuaiviovle Memoobl MAmMemMamuKku é gusuke /

Special methods of mathematics in physics

Oxy maxcamul / Yueonas yenw / Purpose

FoulbiMu-TIeIarorukanblK — KbI3METTI  JKy3ere
acelpyfa JalbIHABIK YIIiH MaremMaTHKaHbIH
apHaiibl QNIICTEpiH Hrepy

OcBocHue CliIcnyaJIbHbIX MECTOA0B MaTCMaTHKHU
AJIl MIOATOTOBKHU K OCYHICCTBIICHHIKO HAYYHO-
HGILaFOFI/I'-ICCI(Oﬁ JACATCIIBHOCTH

Mastering special mathematical methods to
prepare for scientific and pedagogical activities

OKbimy

Homuiceci / Pezynemamul 00yuenusn / Learningoutcomes

Kyperbl coTTi asgkTaraHHaH KeiliH Outim
alymbLiap
OH1-dusukanarst apHanbl

OMICTEpiHIH aHBIKTaMaJapbl MEH TYCIHIKTEpiH

oury;

OH2-pusukanbik  ecenTepAl  wemry  YHIiH
TEH30pJBIK  Tajjay  Heri3uepiH,  KypAaeil
allHbIManbl  QYHKIMS  TEOPUSICHIH, AapHaibl
GyHKUMATIApABI, ONAPIBIH TYBIHABUIAPEI MEH
MHTETpajlapbiH, KOFaphbl perTi

mudpepeHIHaIBIK TEHACYIEPl KOJIIaHy;
OH3-MareMaTUKaHbIH apHaiibl onicTepiH
KOJJIaHa OTBIPBIN, (DU3MKANBIK JKyienepaiH
KAacHeTTEPiH Tajaay;

OH4-ecenTepai mienry YIOnH KOJJIAHBUIATHIH

oNicTepiH TUIMALIITIH Oaranay;

OH5-MaremaTtukanblk — Tajmay  YFBIMAAPBIH
KOJIJaHa  OTBIPHIII, Typ:i
TYCIHIKTEME
KabinetiHe ue 6oiy;

o9p

OH6-0Ky, OKy-9JIiCTEMEITIK KOHE aHBIKTaMAITbIK

onebueTTepi OKY JKaHe Tanjai oury;
OH7-pusukanslKk ecentepii IMIbIFapyaa KoHE
HIeHTyJie  MaTeMaTHKAJIbIK QMICTEpAIH  PeJIiH

MareéMaTuka

aKmaparka
Oepy JKOHE JypbIC TYCIHIIPY

IMocse ycmemHoro
o0yuarmuecs OyayT
POl — 3Hath ompeneneHus W MOHATUSA
CIELUAIbHBIX METO/I0B MAaTEMATUKU B (DU3UKE;
PO2 — nmnpumeHSATh OCHOBBI TEH30PHOIO
aHanu3a, TEOpUI0 (QYHKIHUU KOMILJIEKCHOTO
MIEPEMEHHOT0, CIeUalbHble (QYHKIMH, HX
IIPOU3BOJIHBIE " UHTETpabl,
muddepeHanbHbple  YPAaBHEHHS  BBICIIUX
MOPSAKOB VIS pelleHns GU3NYEeCKUX 3a/1ay;
PO3 - anamm3upoBaTh C  MOMOIIBIO
CIEIMAJIBHBIX METOJ0B MAaTEMAaTUKHU CBOMCTBA
(hU3UIECKUX CUCTEM;

PO4 — OLICHUBATh 3¢ EKTUBHOCTD
MIPUMEHSIEMBIX JUIsl pEIICHUS 3a/1a4 METOIOB;
PO5 — Bnanerb cnocoOHOCTBIO C IOMOIIBIO
MTOHATUI MaTeMaTU4YeCKOro aHanusa
KOMMEHTUPOBaTh M BEPHO HMHTEPIPETUPOBATH
MH(}OPMAIIHIO PA3HOTO POJa;

PO6 - Bmagetp yMeHueM uuTaTh U
aHaAJIM3UPOBATh y4eOHy1o, y4e6Ho-
METOJINYECKYIO U CIIPAaBOYHYIO JIUTEPATYPY;
PO7 — nmnoHumaTe poiabp MaTEMATHYECKHX
METOJIOB B TIOCTAHOBKE M pEIICHUU

3aBeplIeHHs] Kypca

After successful completion of the course,
students will be

LO1 — to know the definitions and concepts of
special methods of mathematics in physics;

LO2 — apply the basics of tensor analysis, the
theory of the function of a complex variable,
special functions, their derivatives and integrals,
and higher-order differential equations to solve
physical problems;

LO3 — analyze properties of physical systems
using special mathematical methods;

LO4 — evaluate the effectiveness of methods used
to solve problems;

LO5 — possess the ability to comment on and
correctly interpret information of various kinds
using the concepts of mathematical analysis.;

LO6 — possess the ability to read and analyze
educational, teaching-methodical and reference
literature;

LO7 — to understand the role of mathematical
methods in setting and solving physical problems.
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TYCIHY.

| busmueckux 3anau.

Ilpepexeuzummepi/llpepexeuzumui/Prerequisites

Kypcmoty Kbickawa mazmynst / Kpamkoe codepacanue Kypca / Course summary

[ToH1 OKBpIFAaHHAH KEHiH MarucTpanTTap Gu3nka

€CemTepiH  IMIeNly  YIIiH  KOJIJaHBLIATHIH
OMICTEpMIiIH  TEOPHMSUIBIK  Heri3zmepin  Oureni:
KapTeutaih  auddepeHIMANIBIK  TEHAEYIED,
TEH30pJBIK  Taljay  Heri3gepi,  apHaibl
byHKUMAIAp, Kypaeni aWHbIMaibl  (QyHKIUS
TEOPHSICHIHBIH KOCBIMIIIAJIAPHI, TOII

TEOPHSCHIHBIH HETI3[epl KOHE OCHI dJicTepmi
HIeIIIM/I MOJAEIBCY JKOHE HOTHKENIEP/l Talaay
Ke31He KOJImaHa aaaabl

W3yynB AMCUMIIIMHY, MarucTpaHTbl OyayT
3HaTb TEOPETUYECKHE OCHOBBI  METO/OB,
WCIOJIb3YEMBIX JJISl pelIeHus 3a1a4 1o pusmke:
YpaBHEHHUS B YaCTHBIX IPOU3BOJHBIX, OCHOBBI
TEH30PHOTO aHallu3a, CHEIHAIbHbIE (YHKIIHUH,
MPUIIOKEHUS TEOPUN (PYHKIUU KOMIUIEKCHOTO

NEpEMEHHOTO, OCHOBBI TCOpPUU TIPYIIIl, U
CMOTYT MNPUMCHATH OTH METOABI npu
MOACIIUPOBAHUN PCUICHUA u aHaJIn3¢€

ITOJIYUCHHBIX PE3YJILTATOB

After studying the discipline, undergraduates will
know the theoretical foundations of methods used
to solve problems in physics: partial differential
equations, the basics of tensor analysis, special
functions, applications of the theory of the
function of a complex variable, the basics of
group theory, and will be able to apply these
methods in modeling solutions and analyzing the
results obtained.

Hocmpexsusummepi/Ilocmpexsuzumu/Postrequis

ites

Teopusinblk ~ ¢u3MKa  KOHE  acTpodu3uKa
KypChIHBIH ~ TaHJaylbl Tapayjapsl, (uU3nKa
OOMBbIHIIA  KOJJaHOalbl — ecenTepial  LIemry
onmictemeci, 3amaHayu (U3UKAHBIH  ©3€KTI

Macenenepi, Ecentey omicTepi oHe (HU3UKAIIBIK
MPOLIECTEP/Il KOMIBIOTEPIIK MOJEN/IEY, KaTThI
neHe hu3uKachl

N30panHble TrnaBel Kypca TEOpPETUYECKOU
¢usukn u actpodusznku, MeToauka penieHus
NPUKJIAJHBIX 3a1a4 1o ¢u3nuke, AKTyajbHbIE

po0IeMbI COBPEMEHHOM buzukw,
BrerarcnuTebHBIE METOABl U KOMITBIOTEPHOE
MOJETTUpOBaHUE  (PU3UYECKHX  TPOIECCOB,

®dusuka TBEPAOro TENA

Selected chapters of the course of theoretical
physics and astrophysics, Methods of solving
applied problems in physics, Actual problems of
modern physics, Computational methods and
computer modeling of physical processes, Solid
state physics

bazoapnama scemexuiici / Pykosooumens npozpammst / Programme manager

Hynuposa A.M.

\ Teaernna O.C.

\ Teaernna O.C.




Du3uKa HcaHe ACMpoOHOMUA KYPCHIHOAZL HCOAPLL MAMEMAMUKA /
Bovicuaa mamemamuxa 6 kypce ¢puzuxu u acmponomuu | Higher Mathematics in the Course of Physics and Astronomy

OkKy makcamul / Yueonan yenv / Purpose

®du3uka KOHE AaCTPOHOMHS €CENTEPiH MICIry
YIIiH JKOFapbl MaTeMaTHUKAaHBIH OIICTEpl MEH
TOCUIIEPIH MEHTEpY

OcBoeHne MeETOJ0OB M IPUEMOB BBICHIEH
MaTeMaTuKH JUIS PELIeHus 3a1ad 1o Gu3uKe u
aCTPOHOMHHU

Mastering methods and techniques of higher
mathematics for solving problems in physics and
astronomy

Oxbimy namuorceci / Pesynomamut 06yuenus / Learningoutcomes

Kypcrsl COTTI asiIKTaFaHHaH keifin | [Tociie ycnmemHoro 3aBeplieHHsI Kypca
OimiManymbLIap o0yuarmuecs OyayT

OH1 - JKorapel Martematuka y¥bIMbl MeH | POl — 3HaTh OCHOBBIHE MOHSATHS U TEOPEMBI
TEOpEMaCBIHBIH HET13/IepiH Oiy; BBICIIEH MAaTEMATUKH;

OH2 - kyObumbicrap MeH mpomecrepai | PO2 — moHuMare ponb  MPOW3BOAHBIX,
CUNATTayAarbl TYBIHJBUIAP/bIH, | HHTETPaioB, MaTpull, AuddepeHnrnanbHbIX
WHTETPaJIap IbIH, MaTpHUIaJapblH, | YDaBHEHUH W PSJIOB B ONMHUCAHUH SIBICHUU H
g depeHInaIabK TEHJIEeyJIep MEH | IIPOLIECCOB;

KaTapJjapIbIH PeJIiH TYCIHY; PO3 -—mpuMeHATH OCHOBHBIE METOABI W

OH3 — ®usuka XoHE acCTPOHOMHMS ecenTepiH
HIeNTy YIIH >KOFapbl MaTeMaTHKAaHBIH HETI3T1

NpUEMBI BbICIIEH MaTeMaTUKU JJISl peIIeHUs
3a/1a4 1o pU3MKe U aCTPOHOMMUU;

ozicTepi MEH TOCUIAEPiH KOJIaHy; PO4 — ananmu3upoBaTh MOJYYCHHBIE IPU
OH4 -  ecenrepmi miemyJe — ajblHFAH | pEOICHWH 3a1ad  pe3yjabTaThl H  JIeNaTh
HOTIDKEJIEpJl  Tajnjay  KoHE  (DM3UKAJBIK | BBIBOJBI O XapakTepe (pU3MUecKux sIBICHUHN U
KYOBUIBICTAD MEH TMpOLeCTepAiH TaOuFaThl | IPOIIECCOB;

TypaJibl KOPBITHIH/IBI JKacay; PO5 — Brmamers ymeHueM paboTaTh C
OH5 — oKy, OKy-omicTeMeNiK  JKoHE | yU4eOHOH, y4eOHO-METOTMIECKOM "

aHBIKTAMAJIBIK OJCOMETTEpPMEH IKYMBIC 1CTeH
oury.

CIIPAaBOYHOM JIMTEPATYPOHU.

After successful
students will be
LO1 — to know the basic concepts and theorems of
higher mathematics;

LO2 — understand the role of derivatives, integrals,
matrices, differential equations and series in
describing phenomena and processes;

LO3 — apply the basic methods and techniques of
higher mathematics to solve problems in physics
and astronomy;

LO4 — analyze the results obtained in solving
problems and draw conclusions about the nature of
physical phenomena and processes;

LO5 — possess the ability to work with educational,
instructional and reference literature.

completion of the course,

Ilpepexsuzummepi/llpepexsuzumul/Prerequisites

Kypcmuvingvickama mazmynot / Kpamkoe codepacanue kypca / Coursesummary

ITonmi OKBITYIbIH MaKCaThI-)KOFaphl
MaTeMaTUKaHBIH  OMICTepl MEH  OJICTepiH
KOoJIIaHa OTBIpLIH, MaTCpI/IHHLI
VHUBIMAACTBIPYIBIH ~ OapJIbIK  JACHTCHUJIepIHICTI

[enpto wu3yuYeHUS TUCIHUILTAHBI
COBEpPIICHCTBOBAHUE MPO(ECCHOHAIBHBIX |
MaTEMAaTHYCCKUX KOMHGTGHHI/II\/'I B HU3Yy4YCHHUU
(bu3nIecKux

ABIIACTCA

MPOIIECCOB W SIBJICHUM B

The purpose of studying the discipline is to
improve professional and mathematical
competencies in the study of physical processes
and phenomena in systems of all levels of the
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Kyhenepaeri  (pU3MKaNbIK  MPOLECTEp  MEH
KYOBUIBICTAp/IbI  3epTTeyleri KociOm  KoHe
MaTEMaTHKAIBIK KY3BIPETTUNIKTEPAl KETiIAIpY;
MarucTpaHTTap (QHU3UKa IKOHE AaCTPOHOMHUS
MOCEJIETIEPIH MIenTyre OalIaHbICThl MACENIeTepIi
Oaraiaii ayazbl

CHCTEeMax BCEX YPOBHEW  OpraHu3aluu
MaTepuH C IOMOIIBIO MPUEMOB M METOJOB
BEICIIICH MaTCMaTUKH; MAaruCTpaHTbl CMOI'YT
OLICHUTDH IPOOJIEMBI, CBS3aHHBIC C PEIICHHEM
3a7a4 1o (pU3MKe U ACTPOHOMHUH

organization of matter using techniques and
methods of higher mathematics; undergraduates
will be able to assess the problems associated with
solving tasks in physics and astronomy

Ilocmpexsusummepi/Ilocmpexeuzumut/Postrequisites

Teopusiiblk  (usuka  koHE  acTpodu3uKa
KYPCBHIHBIH ~ TaHIayJbl Tapayiapel, (usuka
OOWBIHIIA  KOJJaHOAlbl  ecemnTepii  IIemry
omicremeci, 3amaHayn (UIUKAHBIH  ©3EKTI
Mmacenenepi, Ecenrey omictepi xkoHe (HU3HKAIBIK
MPOLIECTEP/II KOMITBIOTEPIIIK MOJIENJICY, KATThI
neHe (hU3UKaChl

N30pannble T1aBbl Kypca TEOPETUYECKOM
¢bu3uky 1 acTpoPu3nku, MeToarKa perICHUS
MPUKJIAIHBIX 33/1a4 M0 (u3uKe, AKTyalbHbIE
POOIIeMBI COBPEMEHHOM ¢busukwy,
BrrauciutenbHble METOAbI U KOMITBIOTEPHOE
MOJEIUpOBaHWE  (U3UUYECKUX  IPOIIECCOB,
®dusnka TBEPJIOro Tena

Selected chapters of the course of theoretical
physics and astrophysics, Methods of solving
applied problems in physics, Actual problems of
modern physics, Computational methods and
computer modeling of physical processes, Solid
state physics

bazoaprama scemexwici / Pykosooumenv npozpammeut / Pro

ramme manager

Hynuposa A.M.

Teaernua O.C.

Tenernua O.C.
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Teopusanvix puszuka sncone acmpoguzuka KypcolHblH manoayivl mapayaapol /
H3zopannvie znasot kypca meopemuueckoui gpuzuxu u acmpogpuszuxu / Selected Chapters of the Course of Theoretical Physics and Astrophysics

Oxy maxcamul / Yueonas yenw / Purpose

Teopusinblk  (Gu3MKa MEH acTpOpU3NKaHBIH
ipremi epexenepi MEH MceleepiHiH JKoHe
KeOip ecenrepil IIENy oAICTEpiHIH 3aMaHayd
MaTiMJIeMeTIepiH Oepy

Jathb COBPEMEHHBIE U3JI0KEHHS
(yHIAMEHTANbHBIX TOJOXKEHUH H MpodiemM
TEOPETHYECKON (GU3UKH M acTpOPHU3UKU H
METOJIbI PEIICHUS] HEKOTOPBIX 33124

To give up-to-date explanations of the fundamental
positions and problems of theoretical physics and
astrophysics and methods for solving some
problems

Homuiceci / Pezynemamol 00yuenusn / Learningoutcomes

OKbimy
Kypcersl CTTI asiIKTaraHHAaH KeliH
OimiManymbLIap
OH1 — TEOPUSIIBIK ¢duznka MEH
acTpoU3MKaHbBIH Ipreii Heri3aepiH OuTy >KoHE
TYCiHY;
OH2 - (¢wusuka MeH acTpodHU3UKAHBIH

KAJIBIIITaCy TapUXbIH OLTy >KOHE OJIapJbIH AaMy
NEepCHEeKTUBAJIAPbIH TYCIHY;

OH3 — acnanTbIK jkoHE 0¥ IKCIEPUMEHTTEPIHIH
MOHIH KOpCEeTY, OJNap/blH HOTHXENEepiH Iyphic
TYCIHAIPY;

OH4 — coiikec MoaenbaepAl KojdJlaHa OTBIPHII,
KYHenepaiH cumnarraMaiapblH aHbIKTay YILIIH
TEOPHSUIBIK ~ (U3MKa TEHAEYJEepiH KojjgaHa
anajsl;

OH5 — Tenneynep aiy koHE ecenTepil IIemnry
YIIIH JKOFaphl MaTeMaTHKa ammaparblH THIM1
raii1aiany;

OH6 — OGomkam HeMece TeopHs IICHOEpPiHJE
KapacThIPbUIATBIH  TpOLeCTepl, KyObUIbICTap
MEH acepliep/i Tajnaay KoHe TYCIHAIPY;

OH7 — akmapatrTsl i37ey, Tanjay >KoHE OHIEY
YIIIH FBUIBIMH, FBUIBIMH TaHbIMaJd  JKOHE
UG PIBIK pecypcTapbl Maiganany;

OH8 — onemHiH Ka3ipri FbUIBIMH OCHWHECIHJIET]

IMocse ycmemHoro
o0yuarmuecs OyayT
PO1 — 3Hath ¥ noHUMaTh QpyHIaMEHTAJIbHbIE
OCHOBBI TEOpEeTUYECKON buzuku u
acTpou3uKH;

PO2 — 3HaTh UCTOPHIO CTAHOBIEHUS (UIUKU
n acTpo(U3UKU, U MOHMMATh IEPCHEKTUBBI
UX Pa3BUTHS;

PO3 — wu3narath cyTh MHCTPYMEHTAJIbHBIX U
MBICJIEHHBIX JKCIIEPUMEHTOB, BEPHO
HMHTEPIPETUPOBATH UX PE3YJIbTAThI;

PO4 - HCIIOJIb30BaTh ypaBHEHUs
TEOPETUYECKON (GU3UKU JUIsl  OINpeelIeHUs
XapaKTePUCTHK CHCTEM, UCIIOJIB3Ys
COOTBETCTBYIOIINE MOJIETH;

PO5 — >ddexTBHO HCMOIB30BaTh amnmapar

3aBeplIeHUs] Kypca

BBICIIICH ~ MaTeMaTHKH IS TIOJXYYEHUS
YPaBHEHMI U pelIeHus 3a/1a4;

PO6 — anmanmsupoBaTh W  OOBSCHATH
IIPOLIECCHI, SIBJICHUS " 3¢ deKTHI,
paccMaTpuBaeMble B paMKax THIIOTE3bl WA
TEOPHH;

PO7 — wucnonb3oBaTh HAay4yHYI, Hay4dHO-
NOMYJIAPHYIO ~ JIUTEpaTypy M  IHQPpPOBBIE

pecypchl I TMOWCKa, aHaM3a U 00pabOTKH

After successful
students will be
LO1 — to know and understand the fundamental
foundations  of  theoretical  physics and
astrophysics;

LO2 — to know the history of the formation of
physics and astrophysics, and to understand the
prospects for their development;

LO3 — to state the essence of instrumental and
thought experiments, correctly interpret their
results;

LO4 — use the equations of theoretical physics to
determine the characteristics of systems using
appropriate models;

LO5 — effectively use the apparatus of higher
mathematics to obtain equations and solve
problems;

LO6 — analyze and explain processes, phenomena
and effects considered within the framework of a
hypothesis or theory;

LO7 — to use scientific, popular science literature
and digital resources for the search, analysis and
processing of information;

LO8 — to assess the place of theoretical physics and
astrophysics in the modern scientific picture of the

completion of the course,
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TEOPMSUIBIK ~ (U3MKa MeH acTpo(U3HUKAHBIH | HH(OPMAIINH; world
OpHBIH Oarajay PO8 — oueHuBarb MECTO TEOPETUUYECKOU
¢u3ukn u acTpou3UKU B COBPEMEHHOM
HAYYHOW KapTUHE MUPA
Ilpepexsuzummepi/Ilpepexeuzumul/Prerequisites
dusrka KOHE aCTPOHOMHs  KypchiHaarel | Beicmass marematnka B Kypce ¢usuku u | Higher Mathematics in the Course of Physics and

JKOrapbl MaTCMAaTHKaA.

aCTPOHOMHHU

Astronomy

Kypcmuiy Kbickawa mazmynot / Kpamkoe codepicanue Kypca / Coursesummary

[Tonai OKy asKTanraHHaH KEWiH MarucTpaHTTap
ipreni ¢u3nKa MeH acTpodU3MKaHBIH Kazipri
KETICTIKTEpiH OUIel JKoHE TYCIHEHi, OJapJIbIH
Ka3ipri FBUIBIMAAFBI POJIIH TYCIHEAl; XyHenep
MEH MPOLECTEP/AiH CHUIaTTaMaIapbiH Taly YIIiH

Ilo okxoHYaHHH HU3Yy4YCHUA  JUCHUIIINHBI,
MaruCTpaHTbI 6y,Z[y'T 3HaTb W IIOHHUMAThb
COBpPCMCHHBIC JOCTHIKCHHUA

(dbyHIaMeHTaTbHOW (U3UKU U acTpO(HU3UKH,
MMOHMMATh WX POJIb B COBPEMEHHOW HayKe;

Upon completion of the study of the discipline,
undergraduates will know and understand modern
achievements of fundamental physics and
astrophysics, understand their role in modern
science; will be able to apply equations and laws of

TEOpUsUTBIK ~ (pU3MKaHBIH  TEHAEYJepi MEH | CMOryT TNpPHMEHSATh ypaBHeHHs u 3akoHsl | theoretical physics to find the characteristics of
3aHIapbIH KoJI1aHa anajpl, allbIHFaH | TeopeTHueckor Gu3MKK JUIsl  HaxokaeHus | Systems and processes, evaluate the reliability of
HOTHXKEJIePIIIH CEHIMIUIITH Oarasai anajsl XapaKTepUCTHK CHCTeM H  mpoleccos, | the results obtained

OLICHUBATh  JIOCTOBEPHOCTh  IOJyYCHHBIX

PE3YIIBTATOB.

Hocmpexeusummepi/Ilocmpexsuzumot/Postrequisites

®dwu3uka moH1 OOMBIHIIA KOJAaHOANBI ecenTep/ai

Mertoauka peuiCHusd MNPUKIIAJAHBIX 3a4a4d I10

Methods for Solving Applied Tascs in Physics.

mienry oicreMeci. 3amaHayu (U3UKaHBIH ©3€KTi | pu3uke. AKTyabHBIE npobnemsr | Actual Problems of Modern Physics. Innovative
Mocenenepi. KOO-na ¢buznka MeH | coBpeMeHHoW — ¢u3uku.  MuHOBanmonneie | Methods of Teaching Physics and Astronomy at
ACTPOHOMHUSIHBI ~ OKBITYJbIH  HWHHOBAIIUSUIBIK | METOJIBI TIPEIo IaBaHHMsI bu3uKH u | the University
onicrepi aCTPOHOMHH B BY3€

bazoaphama scemexwici / Pykosooumens npocpammer / Programme manager
Hynuposa A.M. \ Tesaernna O.C. Teaernna O.C.
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Knaccukanulx ycone keanmmolk puz3uKanvly 3amanayu Kopinici /
Cospemennvle npeocmasienus Kuiaccuueckoii u keanmoesoii puszuxu / Modern Representations of Classical and Quantum Physics

Oxy maxcamul / Yueonas yenw / Purpose

JlaMmynblH  Kasipri Ke3eHiHAEri Kiaccukaiblk | OCBOMTH OCHOBHBIC MPUHIIMITBI KiIaccuyueckoi | TO master the basic principles of classical and
JKOHE KBaHTTBIK (bu3MKaHbIH HETI3Ti | 1 KBAaHTOBOW (hM3UKU HA COBPEMEHHOM 3Ttame | quantum physics at the present stage of
OPHUHIUITEPIH UTEPY pa3BUTHSI development

Oxvtmy nomuaiceci / Pezyiomameut 00yuenus / Learningoutcomes
Kypcrbl CoTTI asiKTaFaHHAH keiiin | Ilocsie ycmemHoro 3aBepmenusi kypca | After successful completion of the course,
olriMasymbLap odyuarommecst oOyayT students will be
OH1 - kmaccukanblk  JkoHe  KBaHTTHIK | POl — 3Hath u noHuMath (yHaamentanbhbie | LO1 — to know and understand the fundamental
¢Gu3MKaHBIH ipreii HeriuepiH Ouly JKOHE | OCHOBBI KJacCHMUecKoM u kBaHTOBOM ¢usuku; | foundations of classical and quantum physics;
TYCIiHY; PO2 - 3uHare wucrtopuio cranoBieHus | LO2 — to know the history of the formation of
OH2 - KiaccWKalblK JKOHE  KBaHTTHIK | KJaccHyeckoi u  kBaHTtoBoW (usukm, u | classical and quantum physics, and to understand

(bu3MKaHBIH KAJBIITACy TapUXbIH Oy >KoHE
OJIapBIH 1aMy TepCIeKTHBAIAPBIH TYCIHY;

OH3 — acnanTbIK *oHE 0il SKCIIEPUMEHTTEPIHIH
MOHIH KOpCeTy, OJIapJIblH HOTHXKEJEpIH IYphIC
TYCIHIIDY;

OH4 — coiikec Moaenmbaep/Ii KOJJIaHA OTBIPHIIL,
KYHeNepiH CHUMaTTaMaiapblH aHBIKTAy YIIiH
KIIACCUKAJBIK ~ JKOHE  KBAHTTHIK  (hU3MKa
TeHJEYJEepPiH KOJ/IaHy;

OH5 — TteHneynep anmy >KOHE ecenTep.li IIenry
YIIiH JKOFaphl MaTeMaTHKa ammapaTblH TUIMAI
naii1ajiany;

OH6 — OGomkam HeMmece TeopHs IIEHOEpiHIE
KAapacThIPbUIATBIH  IMpOLeCTEpll, KyObUIBICTap
MEH acepiepAl Tanjay ’KoHe TYCIHAIPY;

OH7 — akmapaTThl i37ey, Taljay >XOHE OHJCY
YIIIH FBUIBIMH, FBUIBIMA TaHbIMAll  KOHE
uupIBIK pecypcTapabl naiianany;

OH8 — omemHiH Ka3ipri FRUIBIMU O€HHECIHET1
(hM3MKaHBIH OpHBIH Oaranay

MMOHUMATh MIEPCIIEKTUBBI UX PA3BUTHUS,
PO3 — wu3narath cyTh MHCTPYMEHTAJIbHBIX U
MBICJIEHHBIX 9KCIEPUMEHTOB, BEPHO
WHTEPIPETHPOBATH UX PE3YIIBTATHI;

PO4 - HCIIOJIb30BaTh ypaBHEHUs
KJIACCUUECKOW M KBAaHTOBOW (U3UKH JIs
OTIpeIeNIeHUs XapaKTepUCTUK CHCTEM,
WCTIOJB3Ys COOTBETCTBYOIINE MOJIEIIH;

PO5 — s¢ddextuBHO Hcmonb3oBaTh ammapar

BBICIIICH ~ MaTeMaTHKH IS TIOJXYYEHUS
ypaBHEHUH U pelIeHHs 3a/1a4;

PO6 — anmammsupoBaTh W  OOBSCHATH
IIPOLIECCHI, SIBJICHUS " 3¢ deKTHI,
paccMaTpuBaeMble B paMKax THIIOTE3bl WA
TEOPHH;

PO7 — wucnonb3oBaTh HAay4dyHYI, Hay4dHO-
MOMYJISIPHYIO ~ JIUTEpATypy U  HHPPOBBIE
pecypchl s TMOWCKa, aHaiu3a U 00pabOTKH
uH(pOpMaINH;

PO8 — omnenmBath MecTOo (u3MKH B

the prospects for their development;

LO3 — to state the essence of instrumental and
thought experiments, correctly interpret their
results;

LO4 — use the equations of classical and quantum
physics to determine the characteristics of systems
using appropriate models;

LO5 — effectively use the apparatus of higher
mathematics to obtain equations and solve
problems;

LO6 — analyze and explain processes, phenomena
and effects considered within the framework of a
hypothesis or theory;

LO7 — to use scientific, popular science literature
and digital resources for the search, analysis and
processing of information;

LO8 — to assess the place of physics in the modern
scientific picture of the world
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‘ COBPEMEHHOM HAYYHOU KapTUHE MUPA

Ilpepexeuzummepi/llpepexseuzumui/Prerequisites

Kypcmoty Kbickawa mazmynst / Kpamkoe codepacanue Kypca / Course summary

[ToHai OKBIN, MarucTPaHTTAP KJIACCHKAIBIK
J)KOHE KBAaHTTBIK 00BEKTINEPIiH
CUIaTTaMajlapblH aHBIKTAy VIIIH KJIaCCUKAJIBIK
XKOHE KBaHTTBIK (U3MKA 3aHJaphl  MCEH
TEeHIEYJIepiH OlIeai >KOHE KOJIJaHaJbl, Ka3ipri
3aMaHFbl KYPBUIFBIIAP JKYMBICHIHBIH HETI31HJIE
YKaTKaH MPOIECTEPIi TYCIHIPE anaabl, COHJIaM-
aK KJIACCHUKAJBIK KOHE KBAHTTHIK KYHUEIepIiH
MiHE3-KYJIKBIH TYCIHJIIpE aJIa bl

W3yynB AHUCUUIUIMHY, MarucTpaHThl OyIyT
3HaTh W TIPUMEHSATH 3aKOHBI W YPaBHECHHUS
KJIACCMYECKOM U KBAaHTOBOM (DHM3UKK IS
OTIpENIeJICHUS] XapaKTEPUCTUK KIACCUIECKUX
U KBAHTOBBIX OOBEKTOB; CMOTYT OOBICHSITH
MIPOLIECCHI, KOTOPBIE JIE)KAT B OCHOBE PabOTHI
COBPEMEHHBIX  YCTPOIICTB, a  TaKxe
MHTEPIPETHPOBATH MOBEJCHUE KIACCUYECKUX
Y KBAHTOBBIX CHCTEM.

After studying the discipline, undergraduates will
know and apply the laws and equations of classical
and quantum physics to determine the
characteristics of classical and quantum objects;
they will be able to explain the processes that
underlie the operation of modern devices, as well
as interpret the behavior of classical and quantum
systems

Hocmpexkeusummepi/Ilocmpexsuzumot/Postrequisites

®dwu3uka moH1 OOWBIHIIA KOJJAaHOANBI ecenTep/ai
nienry ojicreMeci. 3amaHayu (PM3UKaHbBIH ©3€KT1
Moceelepi.

Mertoauka pemeHuss MPUKIAAHBIX 3373y 110
¢u3suke. AKTyanbHbIE po0sIeMbI
COBPEMEHHOW (PU3HKH.

Methods for Solving Applied Tascs in Physics.
Actual Problems of Modern Physics

bazoaprama scemexwici / Pykosooumenv npozpammeut / Pro

ramme manager

Hynuposa A.M.

\ Teaernna O.C.

Tenernna O.C.
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Ecenmey adicmepi scane puzukanvik npoyecmepoi Komnovlomepiik mooenoey /
Buvtuucnumenvnovie mMemoowt u KOMnblOmepHoe MOOeUPosanue puzuuecKkux npoueccos /
Computational Methods and Computer Modeling of Physical Processes

OKy makcamul / Yueonan yenv / Purpose

Op TYpili cumaTTarbl (PU3MKAIBIK MPOLECTEpi
3epTTey  YIIIH  ecemTey  oaicTepi  MeH
KOMITBIOTEPITIK MOJICIIBJICY/TI KOJIIAaHY IbI HTEPY

OcBoUTh TNPUMEHEHHE  BBIYMCIUTEIIBHBIX
METOJ0B M KOMIIBIOTEPHOI'O MOJEIHPOBAHUS
UIE  W3ydeHUs  (PU3MYECKHX  IPOIIECCOB
Pa3IMYHON NPUPOIBI

To master the use of computational methods and
computer modeling to study physical processes of
various nature

OKbimy

Hamuosiceci / Pesynomamot 06yuenus / Learningoutcomes

Kypcersbi CITTI KeiliH
olmiManymbLiap

OH1 — ¢wusukanbK npoiecc MOAEIIH KYPYAbIH
HETI3T1 epexxeniepin Oimy KoHe TYCiHY;

OH2 -  kompmanGanel  OarmapiaManapiabl
naiganaHy Kes3iHAe (U3MKAIBIK IpoLecTepIl
KOMIBIOTEPIJIIK MOJENBACYAIH OMICTepl MEH
TOCLIIEPiH Oy JKOHE TYCIHY;

OH3 — ecentiH XybIK WemiMiH Taly YIIiH
KOJIAHJIbI 9JIICTI KOJAaHY;

OH4 — xommnblOTEpIIIK MOJEINBCY HOTHXKEIEPiH
Tajuaay K9He TYCIHIIPY;

OH5 — ¢usukanbslk mpouecteplii MOJENIbICY
KE31HJIe OMICTep MEH TOCUIIepAl KOJIIaHYAbIH
TUIMJIUTITIH Oaranay;

OH6 — o3 OeriHmie >oHe Oacka omxeduer
KO3/IepiHEH aJIbIHFaH aKMapaTThIH JYPbICTHIFbIH
CBHIHM TYPFBIIaH TalAay, Oaranay KoHe HeTi3ley
OH7 — 3 KbI3MeTiH peduiekcusiiayra >KoHe
Oaranmayra KoHE OapiblK KOociOM  KbI3MET
OapbICBIHAA OKYFa JaibIH

agKTaraHHaH

IMocae ycmemHoro
oO0yyaromuecsi OyayT
POl - 3Hate ®W mNOHHMMATL OCHOBHEIC
TIOJIOXKEHUS, JICXKAIUE B OCHOBE MOCTPOCHUS
Mozeu (PU3NYECKOro Mmporiecca;

PO2 — 3HaTh 1 mOHUMATH IPUEMBI U METOJIBI
KOMITBIOTEPHOTO MOJEIIUPOBAHUS
(bU3UYECKUX MPOIECCOB MPU UCIOJIB30BAHUU
MIPUKJIAHBIX IPOTrpamM;

PO3 — mpumeHsATh MOAXOASIIAN METOM IS

3aBeplIeHHsl Kypca

HaXOXJCHUS  NPUOTMKEHHOTO  peIIeHUs
3ajauu;

PO4 — ananu3upoBaTb M OOBSCHATH
pe3yNbTaThl KOMIIBIOTEPHOTO
MOJIETTUPOBAHUS;

POS — OLICHUBATh 3¢ heKTUBHOCTH
NPUMEHEHHUsST MpPUEMOB MW METOAOB IIpH
MOJIETUPOBAaHUU (PUZNYECKUX MTPOLIECCOB;
PO6 -  KpuTuyecku  aHaIM3UPOBATh,

OLICHUBAaTh U OOOCHOBBIBATH JOCTOBEPHOCTH
nHpOpMalUY, TOJYYEHHOM CaMOCTOSTEIbHO
U U3 CTOPOHHHUX MCTOYHHUKOB

PO7 — roToBBl NpPOBOIUTH peQIEKCHI0 U
OLIEHKY CBOEH JESITEIbHOCTH, U K OOYUYCHMIO

After successful
students will be
LO1 — to know and understand the basic provisions
underlying the construction of a model of a
physical process;

LO2 — to know and understand the techniques and
methods of computer modeling of physical
processes when using application programs;

LO3 - apply a suitable method to find an
approximate solution to the problem;

LO4 — analyze and explain the results of computer
modeling;

LO5 — to evaluate the effectiveness of the use of
techniques and methods in modeling physical
processes;

LOG6 — critically analyze, evaluate and justify the
reliability of information obtained independently
and from third-party sources

LO7 —they are ready to reflect and evaluate their
activities, and to study throughout their
professional activities

completion of the course,
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B TeYeHHE BceH

JCATCIIBHOCTH

npodeccuoHaATBLHOM

Ilpepexsuzummepi/Ilpepexeuzumul/Prerequisites

dusuka KIOHEC aCTpOHOMHUA
JKOrapbl MaTCMATHKaA.

KYPCBIHAFbI

Boiciias marematuka B Kypce (QU3MKH U
aCTPOHOMUU

Higher Mathematics in the Course of Physics and
Astronomy

Kypcmuviy kbickawa mazmynst / Kpamrkoe codepicanue kypca / Course summary

[ToHai OKBIN, MAarucCTpaHTTAp MAaTEMATHUKAJIBIK
OHE CaHJBIK MOJENbJCY/IIH HETi3r1 9ICTEpiH,
(bu3nKa-MaTeMaTHKAIIBIK MOJICITBICPIIH
KIKTEIylH,  3epTTeyJiepAeri  KOMIBIOTEPIIK
HKCIEPUMEHTTIH OpHBIH, KOMITBIOTEPITIK
OargapiaMalapMeH JKYMBIC 1CTE€y Heri3iepiH
OlTyl;  MEXaHWKAIBIK, THUIPOJMHAMHUKAIBIK,
AJIEKTPOMArHUTTIK KOHE KbUTy IPOLECTEPiHIH
MOJIENTBJIEPIH KYPY JKOHE €CeNTey YIIH CaHIbIK
o/licTep MEH KOMIBIOTEPIIIK Oaraapiamaiapabl
KosgaHa Outyi Tuic

W3yuuB nAHUCUUIUIMHY, MarucTpaHTbl OynyT
3HaTh OCHOBHBIE METOJbI MATEMATUYECKOTO U

YHUCIIEHHOTO MOJIETTUPOBAHUS,
kinaccuukanuo  (U3MKO-MaTeMaTUYeCKUX
MOJEIIEH, MECTO KOMITBIOTEPHOTO

SKCIEPUMEHTa B HCCIEAOBAHUSAX, OCHOBBI
paboThl ¢ KOMIIBIOTEPHBIMH IpOrpaMMamy;
YyMETh IIPUMEHATh YMCIEHHBIE METOIbl U
KOMITIBIOTCPHBIC ITPOTpaMMbI IJIA MMOCTPOCHUA
u  pacu€ra  Mojeneu MEXAHUYECKHX,
TUAPOIMHAMUAYECKUX, DJIEKTPOMAarHUTHBIX H
TCIJIOBBIX MPOLICCCOB

After studying the discipline, undergraduates will
know the basic methods of mathematical and
numerical modeling, classification of physical and
mathematical models, the place of computer
experiments in research, the basics of working with
computer programs; be able to apply numerical
methods and computer programs to build and
calculate models of mechanical, hydrodynamic,
electromagnetic and thermal processes

Hocmpexeusummepi/Illocmpexsuzumot/Postrequisites

XKOO-na  ¢uzuka  MeH  acCTPOHOMUSHBI
OKBITY/IbIH MHHOBALIUSJIBIK QJIICTEPI.

VHHOBalIMOHHBIE ~ METOABI
(bU3HMKHU M aCTPOHOMHH B BY3€.

npenoaaBaHusa

Innovative Methods of Teaching Physics and
Astronomy at the University.

bazoapnama scemexuiici / Pykosooumens npozpammot / Prog

ramme manager

Hynuposa A.M.

\ Teaernna O.C., KacbimoBa A.T'.

Teaernna O.C., KacsimoBa A.T'.
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Fornvim men 6inim depyoezi Komnvromepik adicmep men mexuonozuanap /
Komnviomepuvie memoowvt u mexnonozuu 6 nayke u oopazosanuu / Computer Methods and Technologies in Science and Education

Oxy maxcamul / Yueonas yenw / Purpose

Oky cabaKrTapbl MEH FBUIBIMU
SKCHEPUMEHTTEpI Kobajmay MeH OTKizyjae
KOMIIBIOTEPIIIK 9AICTEP MEH TEeXHOJOTHsUIapbl
KOJ1JIaHy1bl MEHIepY

OcBouTh  NpUMEHEHHE  KOMIBIOTEPHBIX
METOJOB M TEXHOJIOTUH B MPOECKTUPOBAHUH U
MIPOBEJICHUU YYEOHBIX 3aHATHI U HayYHBIX
9KCIIEPUMEHTOB

To master the use of computer methods and
technologies in the design and conduct of training
sessions and scientific experiments

OKbimy

Homuiceci / Pezynemamol 00yuenusn / Learningoutcomes

Kypcersl CTTI KeliH
OimiManymbLIap

OH1 — mexTen meH yHHBEPCHTETTETi 3aMaHayn
6iniM Oepy MpOLECiHIH HEeTi3ri MIHIETTEpl MEH
TaJaNTapbiH 01Ty XKOHE TYCIHY;

OH2 -  kompmanGanel  OarmapiaManapiabl
naiganaHy Kes3iHAe (U3MKAIBIK IpoLecTepIl
KOMITBIOTEPIIIK  MOJENBACYIH oHicTepi MeH
TOCLIIEPiH Oy JKOHE TYCIHY;

OH3 — COP, DOP, KAambIKTBIKTaH OKBITY
TEXHOJIOTUSUTAPBIH KOJIJIaHA OTBIPBIIN, 3aMaHayH
ca0aKThl ’K00asay >koHe Kypy;

OH4 — xoMmBIOTEPITIK MOJENBCY HOTHKEIEPiH
Tanjay kKoHe TYCIHAIPY;

OH5 - 3amanayum ca0akThl OTKi3y Ke3iHJE
oflicTep/Al, TOCUIIEp MEH TEeXHOJIOTHSIIapAbI
KOJIZIaHyIbIH THIMIUTITIH Oaraay;

OH6 — e3 OeriHmie >koHE YINIHIIN Tapamn
KO3JICpIHeH aJIbIHFAH aKNapaTThIH JTYPBICTHIFBIH
CBIHM TYPFBIIAH Tanjay, Oaramay JKoHE
Heri3zey;

OH7 — o3 kpI3MeTIH Tanjuay, e3iH-e31 Oaranay
KoHE OapibIK KociOM KbI3MET OapbIChIHIIA
Y3IIKCi3 OKyFa albiH 00Iy.

asiKTaraHHaH

IMocse ycmemHoro
o0yuarmuecs OyayT
PO1 — 3HaTh 1 MOHUMAaTh OCHOBHEIE 3a0a4l U
TpeOoBaHU K COBPEMEHHOMY
o0pa3zoBarelbHOMY TIPOLIECCY B IIKOJE U
BY3€;

PO2 — 3HaTh 1 mOHUMATH IPUEMBI U METOJIBI
KOMIIBIOTEPHOTO MOJEIIUPOBAHUS
(bU3UYECKUX MPOIECCOB MPU UCIOJIB30BAHUU
MIPUKJIAHBIX IPOTrpamM;

PO3 - npoektupoBaTh W CO3/1aBaTh
COBPEMEHHBIN ypoK ¢ ucnoiaszoBanuem [{OP,
O0P, 1uCTaHIIMOHHEIX TEXHOJIOTHIA;

3aBeplIeHUs] Kypca

PO4 — ananu3upoBaTb M OOBSCHATH
pe3yNbTaThl KOMIIBIOTEPHOTO
MOJIETTUPOBAHUS;

POS — OLICHUBATh 3¢ heKTUBHOCTH
MIPUMEHEHHUS IPUEMOB, METOJI0B u
TEXHOJIOTHI NPHU MPOBEACHUH COBPEMEHHOTO
YPOKa,

PO6 —  kpuTHuYeckM  aHAJIU3UPOBATH,

OLICHUBAaTh U OOOCHOBBIBATH JOCTOBEPHOCTH
nH(pOpMaUU, MOJYYCHHOH CaMOCTOSITEIHHO
" U3 CTOpOHHI/IX HCTOYHHUKOB,

PO7 — npoBOauTh caMOaHAIU3 U CAMOOIIEHKY

After successful
students will be
LO1 — to know and understand the main tasks and
requirements for the modern educational process at
school and university;

LO2 - to know and understand the techniques and
methods of computer modeling of physical
processes when using application programs;

LO3 — to design and create a modern lesson using
CSR, ESR, remote technologies;

LO4 — analyze and explain the results of computer
modeling;

LO5 — to evaluate the effectiveness of the use of
techniques, methods and technologies in
conducting a modern lesson;

LO6 — critically analyze, evaluate and justify the
reliability of information obtained independently
and from third-party sources;

LO7 — to conduct self-analysis and self-assessment
of their activities and be ready for continuous
learning throughout their professional activities.

completion of the course,
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cBoOci JACATCIIBHOCTH H OBITb TOTOBBIM K
HENPepbIBHOMY OOYYEHHIO B TEUCHHE BCEH
podecCHOHATTLHON IEATEIIHOCTH.

Ilpepexeuzummepi/llpepexseuzumui/Prerequisites

[TegarorukansiK 3epTTEysiep MEH OJIIIeMICPIiH
amicremeci

Metopnoinorus
HCCJICIOBAaHUN U U3MEPEHUI

neaarorutdcCKmux

Methodology of research and

measurement

pedagogical

Kypcmuiy kbickawa mazmynwt / Kpamkoe cooepacanue kypca / Coursesummary

[ToHxi OKBIN, MarkCTPaHTTAp: FHUIBIM MEH OiTiM
oepyneri aKImapaTThIK MIPOIIECTEPIIH
epeKUIeNiKTepi MEH 3aHABUIBIKTapbhlH  OlTyi;
ANEKTPOHIBI  JKOHE  KiTamXaHaJblK 1371y
KyHenepin maipanana Oinyi, CTaTHCTHUKAJIBIK
TaJlZay JKOHE aKMapaTThl OHJEY; DICKTPOHIbI
OKy KypaJlIapblH, MIPE3CHTAIMSIIBIK
MaTepHaIaapabl a3ipiey HeT13/1epiH,
JMCTAaHIMSUTBIK TEXHOJIOTUSIIAP/IbI, OeiiHe— JKoHe
ayIuo— MaTepHajiapibl  JKOCmapiiay >KoHE
a3ipiey; ©3 KbI3METIHJE MapacaTTbUIBIK >KOHE
aKaJIEMUSUTBIK aJTaJJIbIK MPUHIUITEPIH
naiganana Oimyi Thic

W3y4nB AMCUUIUIMHY, MAarucTpaHThl OyHyT:
3HaTh OCOOCHHOCTH W  3aKOHOMEPHOCTH
(GYHKIIMOHUPOBAHUS UH(POPMALIMOHHBIX
MPOIIECCOB B HAayKe M OOpa30BaHUU; YMETh
MOJIb30BaThCS AIEKTPOHHBIMU "
OMOJIMOTEYHBIMH TTOMCKOBBIMH CHUCTEMaMH,
MPOU3BO/IUTh CTAaTHCTUYECKUH aHAIW3 U
00paboTKy MH(pOpMaLUU; BIaJETh OCHOBAMHU
pa3pabOTKH IEKTPOHHBIX YUEOHBIX TTOCOOUH,
MPE3CHTAIIMOHHBIX MaTepHajoB,
JTUCTAHIIMOHHBIMU TEXHOJIOTHSIMH,
IUTAHUPOBAaHUEM U pa3pabOTKOW BUAEO- U
ayJM0-MaTepUaloB; MCIOIb30BaTh B CBOEH
TSI TeTbHOCTH TIPUHITAITHI
JIOOpOMOPSIOYHOCTH M AKaJEeMHUYECKOH
9YECTHOCTH

After studying the discipline, undergraduates will:
know the features and patterns of functioning of
information processes in science and education; be
able to use electronic and library search engines,
perform statistical analysis and processing of
information; master the basics of developing
electronic textbooks, presentation materials, remote
technologies, planning and development of video
and audio materials; use the principles of integrity
and academic integrity in their activities

Iocmpexeusummepi/llocmpexkeuzumol/Postrequisites

PoboToTexHuKka OOWBIHIIA TPAKTUKYM.
3epTTey NPaKTUKACHI.

[IpakTukym 1o POOOTOTEXHHUKE.

HccnenoBarenbckas IpakTHKA.

Workshop on Robotics. Research practice.

bazoapnama scemexuiici / Pykosooumens npozpammot / Prog

ramme manager

Hynuposa A.M.

\ Teaernna O.C., KacbimoBa A.T'.

Teaernna O.C., KacoimoBa A.T'.
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Il 2 oKy KbLIbIHA APHAJIFAH 3J1€KTUBTIK NIHJEP / DJIeKTHBHbIE TUCHUILIUHBI 1J1s1 2 roaa o0ydyenus / Elective courses for
master's students of the 2nd year of study

QDu3uxa noni 60UbIHULA KOOAHOAIbI ecenmepoi uieuly 20icmemeci /
Memoouxka pewenus npukiaonuvix 3aoau no guszuxe / Methods for Solving Applied Tascs in Physics

Oxy maxcamul / Yueonas yenw / Purpose

KonpmanOanbl  ¢usukansik ecentepai  miemy | OBiaaeHHe OCHOBaMHM MeToauKu perieHus | Mastering the basics of the methodology for
ONICTEMECIHIH HeTi3ZepiH MeHrepy, (H3HKa | IPUKITAIHBIX bu3nIecKux 3amad, | solving applied physical problems, the formation
OoifpIHIIA KOJNAAHOATBI ecenTepil wienyaiH | popmupoBanue npodeccronanbubix ymenuid | Of professional skills and skills for solving applied
KOCiOH OLTIK MeH JaFAblIapbliH KaIbIITACTHIPY W HaBBIKOB peEIlCHHs MPUKIAIHBIX 3a1ad mo | problems in physics

¢busnke

Oxbimy namuorceci / Pesynomamut 06yuenus / Learningoutcomes

Kypcrbi CoTTI asiKTaFraHHaH keiiin | [Tocsie ycmemHoro 3aBepimieHusi Kypca | After successful completion of the course,

olriManymbLIap odyuarommecst OyayT students will be

OHl1 - (¢wusuka OovibiHmma KojmaHOansl | PO1 — 3HaTh u monuMathk 3Hauenue ocBoenus | LO1 — to know and understand the importance of
€cernTep/i ISyl MEHIrepy/IiH MaHbI3IbUIBIFBIH | PEIICHUS MPUKIIAIHBIX 3a/1a4 10 (PU3HKeE; mastering the solution of applied problems in
011y JK9HE TYCIHY; PO2 — 3nate mertonpl u mpuémbl perreHus | Physics;

OH2 - (¢wusuka OoWbIHIIA KOJJIAHOAJBI | PUKIIAJIHBIX 3a1a4 o ¢usuke, | LO2 — to know methods and techniques for solving
ecenTep/i IMISIIyaiH OMIiCTepi MEH TOCUIACPIH | yCTaHABIMBATH MEXKIIPEAMETHBIC CBSI3H; applied problems in physics, to establish
Oiy, MoHapabIK OaiaHbICTap OPHATY; PO3 - ananmsupoBath ycnoBue 3amaud u | interdisciplinary connections;

OH3 — ecenTiH mapThl MEH MICIIy AJITOPUTMIH | AITOPUTM pelieHus, TpaHcaupoBath xoj | LO3 — analyze the condition of the problem and
Tangay, OUTIM adylblIapra ey OapbICHIH | PELICHHUS 00yYaroIuMCs; the solution algorithm, broadcast the course of the
Tapary; PO4 — ucnone3oBate MeTouueckue npuéms | solution to students;

OH4 — opTypai TunTeri KongaHOamsl ecenTepi | A pelieHus MpUKIaTIHbIX 3a1au pasanunbix | LO4 — use methodological techniques to solve
IIEMTy YIIiH 9IiCTEMENTIK TOCLIAEP I KOIIany; THUIIOB; applied problems of various types;

OH5 — Tenneynep amy sxoHe ecenrtepai memy | PO5 — sddexkruBHo ucnonp3oBath anmapar | LOS — effectively use the apparatus of mathematics
yIIiH ~ MaremMaTWKa  amnmaparhlH — THIMJI | MAaTEMaTHKKA U TOJAy4deHHs ypaBHeHwit u | to obtain equations and solve problems;

naiganany, pelieHus 3a1ay; LO6 — analyze and explain processes, phenomena
OH6 - Oenrimi O6ip TamceipMa asceiHma | PO6  —  anammsupoBate u  00bscHaATh | and effects considered within a specific task;
KapacThIPbUIATBIH  TpOLECTepi, KyObUIbICTap | MPOIECCHI, SIBIICHUS U apdexrrr, | LO7 — to use scientific, popular science literature
MEH dcepJiIepi Tanaay KoHe TYCIHIIPY; paccMmaTpuBaeMble B pamkax KoHkperHoi | and digital resources for the search, analysis and
OH7 — akmaparThl i37ey, Tajjay >KOHE OHJACY | 3a/auH, processing of information

YUIiH FBUIBIMH, FBUIBIMH TaHbIMan jkoHe | PO7 — wWCHonb30BaTh HAydHYIO, HaydHO-

UQPIIBIK pecypeTap/isl Maiaagany HNOMYJISIPHYIO  JIUTEPaTypy W nU(pOBbIC
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pecypchl Ui TIOMCKa, aHajiu3a U 00paboTKu
nHpopmaluu

Ilpepexsuzummepi/Ilpepexeuzumul/Prerequisites

Teopusiiplk  ¢usmka  koHE  acTpodu3uKa
KYPCBIHBIH TaHJayJIbl Tapayiapbl. Ou3uKa KoHe
aCTPOHOMHSI KYPCHIHIIAFbI JKOFaphl MaTEMaTHKA.
Krnaccukanplk oHE KBAHTTHIK (DU3HKAHBIH
3aMaHayH KepiHici.

N30pannble T71aBbl TEOPETUYECKON (UUKH U
acTpodusuku. Briciias mMaTremaTtuka B Kypce
¢uzuku u  acrpoHomuu. CoBpeMeHHbIE
MPEJICTABICHUS KIACCHYECKON M KBAaHTOBOWU
(10737001

Selected Chapters of the Course of Theoretical
Physics and Astrophysics. Higher Mathematics in
the Course of Physics and Astronomy. Modern
Representations of Classical and Quantum Physics

Kypcmuviy kbickawa mazmynst / Kpamxoe codepicanue Kypca / Course summary

[ToHAi  OKBIN, MAarucTpaHTTap  MPKIAATHIK
(hU3UKAIIBIK ecenTepi rpaduKabIK,
TCOMETPHSUIBIK KOHE aHATUTUKAIBIK 9JIICTEPIiH
KOMETIMEH IIelly; aireOpajblK —armaparThl,

KOppCIIAIUAIBIK Tajiaayabl JKOHEC
BIKTUMAJIABIKTAP TCOPUACHL MCH
MaTCMAaTHKAJIbIK CTaTUCTHKA armapaTblH
KOJIIaHy,; MECXaHUKAJIBIK, KbLTY,

ANEKTPOMATrHUTTI KOHE KBAHTTHIK MPOLIECTEPIiH
rapameTpJiepiH ecenTey /i OPbIHIAMIbI.

N3yuus JUCLUIIINHY, MarucCTpaHThI
Pa30BBIOT HABBIKM M yMEHUSA DPELICHUS
MPUKIAAHBIX (U3NYECKUX 33734 C TIOMOLIBIO

rpaduyecKux, FeOMETPHUUECKUX u
QHATUTUYECKUX  METOJOB;  IPUMEHEHUs
anredpanvyeckoro amnmapara,
KOPpPEJSIMOHHOTO aHajluW3a M ammapara

TEOPUU BEPOSATHOCTEM W MaTeMaTUYECKOU
CTaTUCTUKH; BBINIOJHAT PACUYETHI TapaMeTpPOB
MEXaHUYECKHUX, TEIUIOBBIX,
3JIEKTPOMATrHUTHBIX ¥ KBAHTOBBIX IPOLIECCOB.

After studying the discipline, undergraduates will
develop skills and abilities to solve complex
physical problems using graphical, geometric and
analytical methods; apply algebraic apparatus,
correlation analysis and the apparatus of
probability theory and mathematical statistics;
perform calculations of parameters of mechanical,
thermal, electromagnetic and quantum processes.

Ilocmpexeusummepi/llocmpexsuzumul/Postrequisites

bazoapnama scemexuiici / Pykosooumens npozpammot / Prog

ramme manager

Hynuposa A.M.

\ Teaernna O.C., KacbimoBa A.T'.

Teaeruna O.C., KacoimoBa A.T'.
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Mexkmenmep meH dHco2apbl 0Ky OPbIHOAPLIHOA PU3UKA NIHIHEH OTUMRUAOANAPObL YILLIMOACIBIPY HCIHE OMKIZY /
Opzanuzayus u nposedenue onumnuad no usuke ¢ wikosie u gyze /0Organization and holding of physics olympiads in schools and universities

Oxy maxcamul / Yueonas yenw / Purpose

®usnka OOWBIHIIA OJMMITUANATBIK E€CEeNTEPIi
IIeNly OMICTEMECIHIH HETi3IepiH MEHTepy >KOoHe

OBJ'IaI[eHI/Ie OCHOBAaMH MCTOIWKH PCHICHUA
OJIMMITHAJHBIX 3aaad oo (1)I/I3I/IKG u

Mastering the basics of the methodology for
solving Olympiad problems in physics and

OKyIIBUIAp MEH  CTYJACHTTEPre apHajFaH | OpraHu3allii OJMMITHA I IIKOJIBHUKOB H | organizing Olympiads for schoolchildren and
OJIMMITAAIAJIAPbI YUBIMIACTBIPY CTYJICHTOB students
Oxbimy namuorceci / Pesynomamut 06yuenus / Learningoutcomes

Kypcrbi CoTTI asiKTaFraHHaH keiiin | [Tocsie ycmemHoro 3aBepimieHusi Kypca | After successful completion of the course,
olTiManymbLIap odyuarommecst OyayT students will be

OH1 - ¢wusuka OoitbiHma optypai tunreri | POl — 3Hate u monumate meronsl pemenus | LO1 — to know and understand the methods of
OJIMMITHAJANIBIK ~€CENTepai eIy OMICTEPiH | OJMMITHAIHBIX 3amad pasHbix THmoB 1o | Solving Olympiad problems of various types in
KOHE  OJIMMIMAJANBIK  ecenTepiai  mienryai | Gu3uke W Kputepuu oueHuBaHus pemeHus | physics and the criteria for evaluating the solution

Oaranay KpUTepUilIepiH OUTy KOHE TYCIHY;

OH2 — okymbutap MeH CTYACHTTEpre apHajFraH
MOHJIK  OJMMIIMAAANapAbl  YHBIMIACTHIPY/IbIH
HET13T1 epexeiepl MEH TaJlaliTapblH OLTy;

OH3 — ecenTiH MmApPTBIH JKOHE IIEIIIM
QITOPUTMIH Tajjay, MoHApajblK OailnaHbicTap
OpHary;

OH4 -  O6imiMm  ajmymbulapael  TOHIIK

oNUMMUaJaNapra KaTbICyFa JalbIHAAY YIIiH
THIMJI1 9MIICTEMEITIK TOCUIIEPAl KOJIIaHy;
OHS5 — Ttenneynep anmy >kKOHE ecemTep.li IIENry

OJIMMIINAIHBIX 33144,
PO2 — 3HaTb OCHOBHBIE TIOJIOKEHHUS U
TpeOOBaHUS TIO OpraHU3alUU MPEIMETHBIX
OJIUMITHAJT JIJISl IIIKOJIBHUKOB U CTYJICHTOB;

PO3 — aHanu3upoBaTh YyCIIOBHE 3aJaud U
ITOPUTM pereHwus, yCTaHABJINBATh
MEXIIPEIMETHBIE CBA3H;

PO4 -  wucnonw3oBaTh 3 PEKTUBHbBIE

METOJIMYECKHUE TPUEMBI U1 IOATOTOBKHU
o0ydJaronmxcsi K y4acTHIO B TPEIMETHBIX
OJIMMITAA/IAX;

of Olympiad problems;

LO2 - to know the basic provisions and
requirements for the organization of subject
Olympiads for schoolchildren and students;

LO3 — analyze the condition of the problem and
the solution algorithm, establish interdisciplinary
connections;

LO4 — use effective methodological techniques to
prepare students for participation in subject
Olympiads;

LO5 — effectively use the apparatus of mathematics

yiuriH ~ Mmarematuka  ammapathiH  THiMIl | POS — addekTuBHO ucmonk3oBath ammapat | to obtain equations and solve problems;
naiinanany; MareMaTuku s monmydeHus: ypaBHenuit u | LO6 — analyze and explain processes, phenomena
OH6 — Oenrimi  OGip TamchlpMa asCHIHIA | PELICHUS 3a/ad; and effects considered within a specific task;
KapacThIPbUIATBIH  MpolecTepai, KyOwsuibicTap | PO6 —  anammsupoBare u  oObscHaTh | LO7 — to use scientific, popular science literature
MEH ocepiiep/Ii Taliay XoHe TYCIHIIPY; MPOIIECCHI, SIBJICHUS " addexrrl, | and digital resources for the search, analysis and
OH7 — akmaparThl i31ey, Tajjay jKOHE OHJEY | paccMaTpuBacMble B paMKax KOHKpeTHou | processing of information
YUIIH FBUIBIMH, FBUIBIMH TaHBIMAT JKOHE | 3aJa4M;
UG PIBIK pecypcTapAbl Maiaanany PO7 — wucnonp3oBaTh Hay4dHYl0, Hay4HO-

HONYJSIPHYIO  JIATEPAaTypy W IU(pOBbIC
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pecypchl Ui TIOMCKa, aHajiu3a U 00paboTKu
nHpopmaluu

Ilpepexsuzummepi/Ilpepexeuzumul/Prerequisites

Teopusuiblk ~ Qu3uka  KoHE
KYPCBIHBIH TaHJayJIbl Tapayiapsbl.

acTpodu3uka

W30paHHbIe TIaBbl TEOPETUYECKOI (PU3UKH U
acTpo(U3HKH.

Selected Chapters of the Course of Theoretical
Physics and Astrophysics.

Kypcmuvinkbick,

awa mazmynst / Kpamkoe cooeprycanue Kypca / Course summary

[Tonai oky OapbIChIHOAa  MarucTpaHTTapiaa
oNMMIIHAazanap Typiepi (KYHII3Ti, CBIPTTaid,
KAIIBIKTBIKTaH), (GU3WKa ToHI  OOMBIHIIA
mekrente >xoHe KOO-ma opTypmi AeHrenaeri
ONUMIUAAANapAbl  NalblHAAY, YHBIMIACTHIPY
KOHE OTKI3y Typaslbl TYCIHIK KaJIbIIITacaIbl;
OuTIM anmymbLIap OKYHIBI MEH CTYACHTTEP/Il
OJIMMITHAaNIapFa KaThICyFa JabIHAay
o/liCTEMECIMEH TaHBICAJbl; OJIMMIIMAAATAPAbI
nablHAay KOHE OTKI3y YIIIH  ecenTepal
TaHAaynbl  YHpeHenmi;  TEOPHSUIBIK  JKOHE
NPaKTUKAJIBIK ~ Typ  ecenTepiH  Oaranay
KpUTEpUIHJIEPIH MEHIepe/i.

W3yunB AWCHMIUIAHY, Yy MAarMcTpaHTOB
chopMupyeTcsi TMpeAcCTaBlIeHHE O BHIAX
onauMIUaz (OYHast, 3a04YHasl, TUCTAHI[MOHHAs),
IMOATOTOBKE, OpraHu3alliid MW IMPOBCACHUA
OJIMMITHA]] PA3JIUYHOIO YPOBHS MO (H3MKE B
IIKOJIE U BY3€; OOYYAaIOIINECs MO3HAKOMSITCS
C METOAMKOW MMOJArOTOBKH IIKOJbHUKOB M
CTYACHTOB K y4aCTUio B OJIMMITHaaax.,
Hay4arcs MoJA0MPaTh 3aJauu ISl MOATOTOBKU
U OPOBCACHUA OJIMMIIMAA; OCBOSAT KPHUTCPHUU
OLICHUBAHWs  3aJad4  TEOPETHYECKOTO0 M
MPAKTUYECKOTO TYpA.

After studying the discipline, undergraduates will
form an idea about the types of Olympiads (full-
time, part-time, distance), preparation, organization
and holding of Olympiads of various levels in
physics at school and University; students will get
acquainted with the methods of preparing school
children and students to participate in the
Olympiads; learn how to select tasks for preparing
and conducting Olympiads; master the criteria for
evaluating problems of the theoretical and practical
round.

Hocmpexeusummepi/Illocmpexsuzumot/Postrequisites

bazoaprama scemexwici / Pykoeooumenw npozpammeut / Pro

ramme manager

Hynuposa A.M.

\ Teaernna O.C., KacbimoBa A.T.

Teaernna O.C., KacsimoBa A.I'.
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Mexmenmep men ynugepcumemmepoezi STEM oinim d6epy mexnonozusanaput / Texnonozuu STEM-o6pazoeanus 6 wikone u gyze /
STEM Education Technologies in Schools and Universities

Oxy maxcamul / Yueonas yenw / Purpose

STEM-TocinmiH HETri3ri NPUHLIHUITEPIH,

OHBI
¢u3nka KypchlH QpTYpii OKy cabakrapbIHIA
OKBITy/la JKY3€re achlpy OHICTEMECiH Wurepy.

OcBoenue 06a3oBeix mnpuHIUNIOB STEM-
Moaxoaa, METOAMKMA pealu3aluid €ero B
MpenoaBaHuu Kypca (GU3UKH B pa3HOTO BUAA

Mastering the basic principles of the STEM
approach, methods of its implementation in
teaching a physics course in various types of

benrici3nik, eKiyIITBUIBIK KaFjaiiiaH WIbIFy | yueOHBIX 3aHsTuii. DopmupoBanue ymeHwuii | training sessions. Formation of skills to find a way
KOJIBIH Ta0y JaFIbUTapbIH KAJBIITACTHIPY HaXOIUTh BBIXOJI B cocrostHuH | OuUt in a state of uncertainty, ambiguity, ambiguity
HEOTPEeIeTIEHHOCTH, HEOJ/IHO3HAYHOCTH,
JIBYCMBICJICHHOCTH
Oxvimy nomuaiceci / Pezyiomameut 00yuenus / Learningoutcomes
Kypcrbl CoTTI assiKTaFaHHAH keiiin | Ilocsie ycmemHoro 3aBepmenusi kypca | After successful completion of the course,
olriMasymbLIap odyuarommecst OyayT students will be

OH1 — STEM 6inim OepyaiH Heri3ri 3aMaHayu
TEOPHSUTBIK JKOHE 9JIICHAMAJIBIK HET13/IepiH OlTy;
OH2 — anran GuTiMIIEpIH KOFaphl OKY OPHBIHAA,

Mekrtenrte, komnemkae STEM-6utim  Oepyni
XKY3ere acelpy ToKipuOeciHe KoyJaHy;

OH3 — oKy ic-opekeTiH Tanmay IKOHE
Kocnapray,

OH4 — oky ic-opekeTiH peduieKkcHsiay KoHE

©31H-031 Oaranay;

OH5 -  opinTecrepMeH  JKoHE
ayIIBIADMEH  KapbhIM-KaThIHAC,
YKYMBICTBI THIHJIAY JaFblIapbiHa e 00y,
OH6 - TyslHZaraH Mocenenepi

naibeIH 00y,

OH7 — Oakputaymap MeH SKCIEPUMEHTTEPIIIH
HOTWDIKEJIEPIH TEOPHSUIBIK —Tajjay oJiCTepiH,

KOMITBIOTEPITIK MOJIENB/IEY SAICTepiH MEHTEpY.

OliM
TaJIKbLIAY,
Ienry

JaFbplIapelHa We 00Ny JKOHE KOJNJaHy >KOHE
mienriM  Kabbuijgay KesiHae Tayekenre Oapyra

POl — 3Harb OCHOBHBIE COBPEMEHHbBIE
TEOPETUIECKHE M METOJO0JIOTUIECKHE OCHOBBI
STEM-o6pazoBanus;

PO2 — npuMeHATH MOJNy4YEHHbIE 3HAHUS K
npaktuke peanuzanuu STEM-o0pa3oBanus B
BY3€, LIKOJIE, KOJJIEIXKE;

PO3 — ananu3upoBaTh U MJIAHUPOBATH CBOIO
y4eOHYIO 1€ATEIbHOCTB;

PO4 — ocymecTBiATh peduekcuro U
CaMOOIIEHKY CBOEH yueOHOH e TeTbHOCTH;
POS5 — umeTs HaBBIKK OOIIEHMS, 00CYKACHUS,
ClymaHusi ~ paboTel ¢  KOJJIeTaMH |
00y4JaronuMucCs;

PO6 — nMmeTs 1 IpUMEHATh HABBIKW PELICHUS
BO3HHUKAIOMIUX MpoOieM U  TOTOBHOCTh
PHUCKOBATH TP MIPUHSITHN PEIICHUS;

PO7 — Biagers MeToJaMH TEOPETUYECKOTO
aHalM3a  pe3yJbTaToB  HAOMIOAECHUH U
HKCHEPUMEHTOB, NMPUEMAMH KOMIIbIOTEPHOTO
MO/JICJIMPOBAHUSI.

LO1 — to know the basic modern theoretical and
methodological foundations of STEM education;
LO2 — apply the acquired knowledge to the
practice of implementing STEM education at a
university, school, college;

LO3 — analyze and plan your learning activities;
LO4 — to carry out reflection and self-assessment
of their educational activities;

LO5 — have the skills to communicate, discuss,
listen to work with colleagues and students;

LO6 — have and apply problem solving skills and
willingness to take risks when making a decision;
LO7 — master the methods of theoretical analysis
of the results of observations and experiments,
computer modeling techniques.
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Ilpepexsuzummepi/Ilpepexsuzumul/Prerequisites

| -

Kypcmuingpickawa mazmynst / Kpamkoe codepycanue kypca / Course summary

[Toni  okpim, wmaructpantrap STEM-6inim
Oepyli €Hrizy MoceleNepiHie MEMIICKETTIK
casicaTThIH HEri3ri HOPMAaTHBTIK KY>KaTTapblH
Oimyi sxoHe STEM-6imim Oepyni eHrisymi
PErIIaMEHTTEUTIH KYKaTTap/bl TAIIAil OTBIPHIII,
xobanay KOHE FBUTBIMHU-O/TICTEMEITIK
JKYMBICTBIH HBICAHJIAPhl MEH OIICTEpiH, OiIiM
Oepy  yHWBIMAApBIHIA  JICHCAYJBIK  CaKTay
TEXHOJIOTHSCHIHBIH ~ HEri3faepin  Ouryl  THic.;
MHTETPATUBTI  TOCUT  HETi3iHAE  IOHAPAJIBIK
Ma3MYHbI 0ap MEKTEINl OKYIIbUIApbIHA apHaJFaH
OKy TarcChlpMajiapblH 33ipieil Oury, KepHeKi
Kypalngapapl, JIEMOHCTPAIMSUIBIK >KOHE OKY-
QicTEMEITIK MaTtepuaaapIsl JaubIHAAQY
TOCUIEpiH  mMaifanaHy, Kasipri  3aMaHFbI
XKaOABIKTapael, OuTiM Oepy Oarmapiamasl
KaMTaMachl3 €Tyl KOHE JJIEKTPOHABIK OuIliM
Oepy pecypcTapblH MaianaHy.

W3yynB AHUCHUIUIMHY, MarucTpaHThl OyIyT
3HaTh OCHOBHBIE HOPMATHUBHBIE JOKYMEHTBI
roCy/1apCTBEHHOW TMOJUTUKA B BOIpOCaX

BHEJPEHUS STEM-o6pa3oBanus u
aHAJIM3UPOBATH JIOKYMEHTHI,
periiamentupytomue  BHenpenue STEM-
oOpa3oBaHHe; 3HATb (OPMBI M METOJBI

MPOEKTHON M HAYYHO-METOJAMYECKON paboTHI,
OCHOBBI 37I0POBbECOEPETAIONINX TEXHOJIOTHIA

B  opraHu3anusix o0pa3oBaHUS; yMETb
pazpabareiBaTh  y4eOHblE  3afaHusl 7S
IIKOJIbHUKOB c MEXIPEIMETHBIM

COJlep’)kKaHMEM Ha OCHOBE HWHTETPaTHBHOTO
moaxoaa, UCIioJib30BaThb HpI/IéMBI IIOATOTOBKHN
HarJSHBIX CPEJCTB, JIEMOHCTPAI[MOHHBIX H
yLIe6HO-MeTOI[I/ILICCKI/IX MaTcpHraJioB,
UCIOJIb30BAaTh COBPEMEHHOE 000pYIOBaHUE,
o0OpazoBareibHOE MTporpaMMHOe o0ecrieueHne
Y DJIEKTPOHHBIE 00pa30BaTeIbHbIC PECYPCHI.

After studying the discipline, undergraduates will
know the main regulatory documents of state
policy in the implementation of STEM education
and analyze the documents regulating the
implementation of STEM education; know the
forms and methods of project and scientific and
methodological work, the basics of health-saving
technologies in educational organizations; be able
to develop educational tasks for schoolchildren
with intersubject content based on an integrative
approach, use techniques for preparing visual
AIDS, demonstration and teaching materials, use
modern equipment, educational software and
electronic educational resources.

Iocmpexeusummepi/llocmpexeuzumol/Postrequisites

| -

bazoapnama scemexuiici / Pykosooumens npozpammst / Programme manager

Kapasikacos b.K.

\ Kapasikacos b.K.

Kapasikacos b.K.
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Pobomomexnuxa douvtnua npakmuxym / Ilpakmuxym no pooomomexnuxe / \Workshop on Robotics

OKy makcamut / Yueonan yenv / Purpose

Nuxenepik MOJICHHET CaJIaChIH]IAFbl
KY3BIPETTEP/Al KaJIBIITACTRIPY YIIIH (U3HKa
3aHIapbl MEH acHanThlK  OarJapiaMaibIK
Kypajaap.ibl naiianany ibiH 0a3albIK

KaruIaTTapbl MEH TOCUIIEPIH Hrepy

OcBoenue 0a30BbIX IMPUHIUIIOB U IMPUEMOB
UCTIOJb30BAHUSI ~ 3aKOHOB  (HU3UKH U
WHCTPYMEHTAJIBHBIX MPOTPAMMHBIX CPEICTB
st popMupoBaHUsT KOMIETEHIMH B cdepe
WH)XCHEPHOU KYJIBTYPHI

Mastering the basic principles and techniques of
using the laws of physics and instrumental
software for the formation of competencies in the
field of engineering culture

OKbimy

Homuiceci / Pezynemamol 00yuenusn / Learningoutcomes

Kypcersl CTTI KeliH
OimiManymbLIap

OH1 — poboToTeXHMKAHBIH HETi3ri 3aMaHayu
TEOPUSIIBIK JKOHE 9/liCHaMaJIbIK HET13/IepiH Oly;
OH2 — amran OumiMaepiH OKy MpolECiHe
WHXEHEpPIIK  JJeMEHTTepHAl  ICKe  achlpy
TOXKIpUOECIHE KOJIaHYy;

OH3 -  poboToTeXHUKagaFbl  3aMaHayu
TEH/JCHIMSUIAPIBI  €CKepe  OTBIPBIN,  OKY
KBI3METIH TaJjay >KoHe JKocmapiay;

OH4 — pednexcusiHbl, ©3iHIH OKY iC-9peKeTiH
©31H-031 OarayayJpl >KOHE TallayJbl >Ky3ere
aceIpy;

OHS5 — mipiFapMamibUIbIK KOHE CHIHU OWJIAyIbl,

asiKTaraHHaH

MOHApAJBIK ~ JKOHE  MHXKEHephik  Oumimzl
JaMbITyFa JalbIH O0Iy;
OH6 - TyplHZ;araH Mocemlenepai — Imenry

JaFAbuIapbiHa ue 00y JKoHE KOJJIaHy, Tyelci3
KOHE alKalbl MIenrmaep KaObuigay Kes3iH[e
Toyekenre 6apyra gaibiH 00Iy;

OH7 — Oakpuraynap MeH 3KCHEPUMEHTTEPIIIH
HOTIDKEJIEPIH TEOPUSUIBIK Tajjay oSAiCTEpiH,
KOMITHIOTEPITIK MOJICIIBIICY 9/IICTEPIH MEHTEPY.

IMocse ycmemHoro
o0yuarmuecs OyayT
POl — 3HaTb OCHOBHBIE COBpPEMEHHBIE
TEOPETUYECKUE U METOA0JIOINYECKHE OCHOBBI
POOOTOTEXHUKH;

PO2 — npuMmeHsATh NOJNyYeHHBIE 3HAHUS K
MIpaKTUKE peanuzanuu AJIEMEHTOB
WH)XEHepUHU B y4eOHOM Mpoliecce;

PO3 — ananu3upoBaTh U IJIAHUPOBATH CBOIO

3aBeplIeHUs] Kypca

yueOHY10 JESTEbHOCTD c y4E€TOM
COBPEMEHHBIX TEH/IEHLIUI B pOOOTOTEXHUKE;
PO4 - OCYILIECTBJIATH peduiekcuro,
caMOaHalM3 U CaMOOLIEHKY CBOed ydeOHOi
NESTENIBHOCTH;

PO5 — wuMerp TOTOBHOCTH pa3BUBATH
KpEaTUBHOE U KPUTHYECKOE MBIIUIECHUE,
MEXIUCHUTIIINHAPHBIE u WHXEHEpPHBIE
3HAHMUS,

PO6 — nMmeTs 1 IpUMEHATh HABBIKW PELICHUS
BO3HHUKAIOMIUX MpoOieM U  TOTOBHOCTh
PUCKOBaTh MPU MPUHATAN CAMOCTOSTEIBHBIX
U KOJUIETUAJIbHBIX PEIICHUM;

PO7 — Bnmagerp MeTOIaMH TEOPETHYECKOTO
aHalM3a  pe3yJbTaToB  HAOMIOAECHUH |
JKCIIEPUMEHTOB, NPUEMAMH KOMIIBIOTEPHOTO

After successful
students will be
LO1 — to know the basic modern theoretical and
methodological foundations of robotics;

LO2 - apply the acquired knowledge to the
practice of implementing engineering elements in
the educational process;

LO3 — analyze and plan your educational activities
taking into account current trends in robotics;

LO4 — to carry out reflection, introspection and
self-assessment of their educational activities;

LO5 — be ready to develop creative and critical
thinking, interdisciplinary and  engineering
knowledge;

LO6 — to have and apply the skills of solving
emerging problems and the willingness to take
risks when making independent and collegial
decisions;

LO7 — master the methods of theoretical analysis
of the results of observations and experiments,
computer modeling techniques.

completion of the course,
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| MozenupoBamusL.

Ilpepexeuzummepi/llpepexseuzumui/Prerequisites

FoutbiM MeH GiiM Gepy/ieri KOMIbIOTEPITiK
QlicTep MEH TEXHOJIOTHUSIIAP

KommnbrorepHbie METOIbI U TEXHOJIOTHH B
HayKe ¥ 00pa3oBaHuU

Computer Methods and Technologies in Science
and Education

Kypcmuviy kbickawia mazmynst / Kpamxoe codepicanue Kypca / Course summary

[Monmi OKGBIII, maructpantrap | MU3yuuB mucuuiuinHy, maructpantel OyayT | After studying the discipline, undergraduates will
POOOTOTEXHHUKAJAFbI 3aMaHayd | 3HaTh ~ COBpeMeHHble  TexHojormu B | Know modern technologies in robotics, theoretical
TEXHOJIOTUSIIAPIB, POOOTOTEXHUKAHBIH | pOOOTOTEXHHKE, TEOPETHYECKHE u | and physical foundations of robotics, information
TEOPHUSUIBIK ~ JKOHE  (HU3UKANBIK  HEri3zepiH, | pusmuecKue OCHOBBI pobororexHuku, | processes in modeling, the basics of design and
MOJICTIbJICY/ICT]  aKHmaparThlK  MPOLECTEpPi, | MHPOPMAIIMOHHBIC MPOLIECCHI B | algorithmization, psychological and pedagogical
KYpacThIpy JKoHE AJTOPUTMICY HEri3AepiH, | MOIEIMPOBaHUH, OCHOBBI KoHCTpympoBanus | features of teaching robotics in educational
OimiMm Oepy yibIMAApbIHIa POOOTOTEXHHUKAHBI | U ANITOPUTMHU3AIIHH, IICHXO0JIOro- | Organizations, prospects for the development of
OKBITYIBIH [ICHXOJIOTHSUTBIK-TIEJarOTHKANBIK, | IeJarorndeckoe oco0eHHOCTH npenogasanus | robotics in the world and Kazakhstan; be able to
CpeKIIeNIKTepiH, oneMae koHe KazakcTaHaa | poOOTOTEXHUKH B opranm3anusx | assemble and program robots.
POOOTOTEXHUKAHBI JaMBITY/IBIH | 00pa30BaHUs, MEPCIIEKTUBBl  Pa3BHUTHS
MEePCIICKTUBAIAPBIH, POOOTTap/Abl KYpacTeipy | poboToTexHUKH B Mupe U Kasaxcrane; ymMeTh
JKoHe Oarjapiiamaniay — HeETi3fepiH  OUIETIH | OCYIIECTBIATh COOPKY W MPOTPaMMHUPOBAHUE
Oosajpl. poOOTOB..
H‘ocmpemmummepi/Hocmpemusumbl/PostrequTsites

bazoapnama scemexuiici / Pykosooumens npozpammst / Programme manager

Kapasikacos b.K. \ Kapasikacos b.K. Kapasikacos b.K.
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KOO-0a ¢puzuka men acmponomusanvl OKbImMyOblH, UHHOBAUUAIBIK, 20icmepi /
Hunosayuonnvie memoowt npenooasanus guzuku u acmponomuu 6 gyse |
Innovative Methods of Teaching Physics and Astronomy at the University

OKy makcamul / Yueonan yenv / Purpose

FrutbiMu-TienarorukaiplK - MIHACTTEPAl  IICUTy
KOHE JIMCCEepTallMsl JKa3dyFa JKOHE KOprayra

OBnazieHue HMHHOBAILIMOHHBIMU  METOJaMU
oOydeHus: pu3uKe U aCTPOHOMHH B By3€ IS

Mastering innovative methods of teaching physics
and astronomy at a university to solve scientific

navdeiHablK  ymin  OJKOO-ma  ¢usumka MeH | pemieHus HaydHo-Tienarormueckux 3amad u | and pedagogical problems and prepare for writing
ACTPOHOMHMSIHBI ~ OKBITYJIbIH  HMHHOBAIMSUIBIK | IOATOTOBKM K  Hamucanuio u  3amure | and defending a dissertation
QMIiCTEepiH MEHIEpY JUCCePTAIHU

Oxbimy namuorceci / Pesynomamut 06yuenus / Learningoutcomes
Kypcrbi CoTTI asiKTaFraHHaH keiiin | [Tocsie ycmemHoro 3aBepimieHusi Kypca | After successful completion of the course,
olriManymbLIap odyuarommecst OyayT students will be
OH1 - xorapel Oimim  camaceiHgarsl | PO1 — 3Hath rocynapcrBennyto monutuky B | LO1 — know the state policy in the field of higher

MEMJIEKETTIK casicarThl Oiy;

OH2 — xocinTiK KBI3METTIH IICUXOIOTHIBIK-
nefgarorukanelk  Herizuepin koHe JKOO-ma
¢u3nKka MEH  aCTPOHOMHUSHBI  OKBITYBIH
Ma3MYHBbI MEH o/licTeMeciHIH ©3€KTI
MacelienepiH 0Ty )KOHE TYCIHY;

OH3 — MOJTYJIBIK O11iM oepy
OarmapiIaMaliapbliH, KYMBIC OKY JKOCITApJIAPBIH,
cumabyctap MeH Oakbulay MaTepualigapbiH
*)o0ayay JTaFIbUTApBIH TAIIAY KOHE MEHIEPY;

OH4 —  wuHTepakTHBTI  Kypajjap  MeH
KaIIBIKTBIKTaH OKBITY  TEXHOIJIOTHSIIAPBIH
MEHTepY;

OH5 — oky ic-opekeriniH Oenrim Oip TypiHe
OKBITY/IBIH ~ WHHOBAIMSUIBIK ~ OJIICTEMENEPiHIH
WHTEPAaKTUBTI Kypaijapbl MeEH €H THIMII

TOCUIIEPIH KOJIaHY;

OH6 — OKBITYIBIH JXEKe TOCUIIEpPIHIE, OHBIH
iminge EBBK 6ap OiniM amymisuiapra omictep
MEH TOCUIACP/Il KOIAAHY bl TOJIENICY;

00J1aCTH BBICIIET0 OOpa30BaHMUS;

PO2 - 3Hath W TMOHUMATh IICHXOJIOrO-
MeJarornyeckue OCHOBHI MpodeccnoHanbHOMI
NEATCIbHOCTH W aKTyaJbHBIE TPOOJIEMBI
CONlep’KaHUsT U METOAUKH TIPEroJIaBaHUs
(M3HUKYN B aCTPOHOMUH B BY3€;

PO3 — ananu3upoBaTh U OCBanBaTh HAaBBIKH
MTPOCKTHPOBAHHUSI MOTyJIBHBIX
o0pa3oBaTeNbHBIX  MPOrpaMM, pabounx
y4eOHBIX IJIaHOB, c1abycoB u
KOHTPOJIBHBIX MaTEPHAJIOB;
PO4 — BJIAIETh
CpeacTBaMu u
TEXHOJIOTHSMHU O0yUJEeHHUS;
PO5 - wucnoab3oBath
cpeanctBa u HamOosiee 3 PexTUBHBIE
ITOIXOIbI MHHOBAIIMOHHBIX METOIUK
o0ydeHus: K ompeneaéHHOMY BUIY y4eOHOU
JIEATEIIbHOCTH;

PO6 — noxasrpBaTh HMCHOJIB30BAHUE METOIOB

HHTCPAKTUBHBIMU
JUCTaHIITMOHHBIMH

HWHTCPAKTUBHBIC

education;

LO2 — to know and understand the psychological
and pedagogical foundations of professional
activity and the actual problems of the content and
methods of teaching physics and astronomy at the
university;

LO3 — analyze and master the skills of designing
modular educational programs, working curricula,
syllabuses and control materials;

LO4 — own interactive tools and distance learning
technologies;

LO5 — use interactive tools and the most effective
approaches of innovative teaching methods to a
certain type of educational activity;

LO6 — to prove the use of methods and techniques
in individual approaches to learning, including
with students with SEN;

LO7 — ready for reflection, introspection and
training throughout their professional activities
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OH7 — Oapaplk KociOM KbhI3MET OapbICHIH]IA
pebdnekcusra, ©31H 631 Taljgayra »XoHE OKYyFa
JIAbIH

U NpUEMOB B MHAMBUIYAIBHBIX MOAXO0/JAaX K
00y4eHHI0, B TOM YHCIIE U C 00y4aroIUMHUCS
¢ OOII,

PO7 — roroBhl k pediiekcuu, camoaHaIU3y H
00y4eHUI0 B TEYCHUE BCel
npodeccuoHaIbHOM e TENbHOCTH

Ilpepexsuzummepi/Ilpepexeusumul/Prerequisites

¢uzmka KoHE  acTpodu3HKa
KYpPCBHIHBIH ~TaHAaylbl Tapayiapel. Ecentey
omicTtepi  XoHE  (PUBMKANBIK  IPOIECTEP/Ii
KOMITBIOTEPIIIK ~ Mojenaey.  JKorapel  OKy
OpBIHJAPBIHAA (U3HKAIBIK JKCIEPUMEHTTEPII
KYPri3y oaicTemenepi

Teopusnbik

N36panHble IaBbl TEOPETUUECKON (QU3UKU U
acTpopu3HUKK. BBIYHCIUTEIBHBIE METOMBI H
KOMIIBIOTEPHOE MOJIEIMPOBaHUE (DU3UYECKUX
IIPOLIECCOB. Meronuka IIPOBEICHUS
(U3MYECKOro SKCIIEPUMEHTA B By3€

Selected Chapters of the Course of Theoretical
Physics and Astrophysics. Computational Methods
and Computer Modeling of Physical Processes.
Methodology of Conducting a Physical Experiment
at the University.

Kypcmotn kbickawa mazmynst / Kpamkoe cooepycanue Kypca / Course summary

IToHni OKBIM, MarucTpaHTTap >KOFapbl OUIIM
Oepy cajachlHIAFbl MEMIICKETTIK CascaTThl;
Koc10u KBI3METTIH IICUXOJIOOTUSIIIBIK-
neparorukanslk Herizaepid; KOO-na ¢usnka
MEH acCTPOHOMUSHBI OKBITYABIH Ma3MyHBI MEH
ONICTEMECIHIH  ©3€KTI  MaceleepiH  KoHe
OKBITYJIBIH MOJYJIBIIK TEXHOJOTHSACHIH; THIM/II
NEeIarOrMKaiblK ~ QIEeMJIIK  JKOHE  OTaHIBIK
MPAaKTUKAJapMEH, OKBITYABIH  HHTEPAKTHBTI
KypajJlapbIMEH TaHbICa/bl; OLIIM anylblIapra
KEKe KO3KapacThl KojjaHa Oury; OiumiM Oepy
KYpaJlapblH TaHJAAyJbl KOHE CTYIEHTTEPiH

W3y4ynB AUCHUIUIMHY, MarucTpaHThl OyayT
3HaTh TOCYJApPCTBEHHYIO TOJUTHUKY B cdepe
BBICITIETO o0Opa3oBaHUS; MICUXO0JIOT0-
MeJarornyeckue OCHOBHI MpodeccHoHaNbHOMI
e TeTbHOCTH; aKTyaJbHBIC BOITPOCHI
CoepkKaHUsl M METOJMKH TMpEenoJaBaHus
(bU3UKH ¥ aCTPOHOMHUH B BY3€ M MOJYJIbHYIO
TEXHOJOTHIO OOy4YeHHUs; TO3HAKOMSTCS C
3¢ pexTUBHBIMU MeIaroru4eCKuMu
MUPOBBIMU M OTE€YECTBEHHBIMHU MPAKTUKAMH,
WHTEPAKTUBHBIMH  CPEJCTBAMHU  OOYUYEHUS,
YMETh NPUMEHATh WHIUBUIYAIbHBIA MOAXO0/

After studying the discipline, undergraduates will
know the state policy in the field of higher
education; psychological and pedagogical bases of
professional activity; topical issues of the content
and methods of teaching physics and astronomy at
the University and modular training technology;
will get acquainted with effective pedagogical
world and domestic practices, interactive learning
tools; be able to apply an individual approach to
students; argue for the choice of teaching tools and
criteria for evaluating students ' achievements

KETICTIKTEPIH Oaranay eJIeMIEPIH | K 00yJaromuMcs;, apryMEHTHPOBAaTh BHIOOP
TONeNae . CPEIICTB NPEMNOJIaBAHUsI U KPUTEPUM OLICHKU
JOCTH>KEHHH CTYJIEHTOB
H‘ocmpemmummepi/HocmpeKeuzumbl/PostrequT'sites
Bazoaprama scemexuici / Pykosooumens npoecpammot | Programme manager
Hynuposa A.M. \ Tesernna O.C., KacoimoBa A.T. Teaernna O.C., KacoimoBa A.T.
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Du3uka KypcolHOa NaHAPAIbIK OALIAHBICIbL Jcy3eze acblpy a0icmemeci / Memoouka peanuzayuu MexcOuCyuUnIuHapHocmu 6 Kypce gpusuxu /
Methodology for implementing interdisciplinarity in a physics course

OKy makcamot / Yueonasn uenw | Purpose

Mektente xone JKOO-ma oKy mporecin
YHBIMIACTBIPY/1a TOHAPAJIBIK TACIIIIH TEOPHUSCHI
MEH 9J1iCTeMECiH MEHIepY

Osnanenue Teopueit u METOIMKOM
MEXTUCIUILTHHAPHOTO 10/IX0/1a B
OpraHu3alK y4eOHOTo Mpolecca B IIKOJIE
BYy3e

Mastering the theory and methodology of an
interdisciplinary approach in the organization of
the educational process at school and university

Hamuosiceci / Pesynomamot 06yuenus / Learningoutcomes

OKbimy
Kypcersbi CoTTI asIKTaraHHAH KeHin
olmiMaymbLIap
OH1-ka3ipri FBUIBIMIAFbI MTOHAPAJIBIK

OaiimaHpICTapIbl JKOHE (HU3MKa cabaKTapbHaa
ochl  OailmaHplcTapJbl  JKy3ere  achIpyIblH
epEKILETIKTEPIH Oy KOHE TYCIHY;

OH2-tmimai  omictep MeH OJiCTep apKbUIBI
MEKTENTe JKOHE  YHUBEpCUTEeTTe  (hU3HKa
cabaKTapblH Kypy/1a IOHAPAJIbIK TOCUI/I €HT13Y;
OH3-moHapanblK apKbUTBI OUTIM aJTyIIBLTAPIBIH
JaMy epeKIIeNIKTepl MEH MYIJeJepiH eckepe
OTBIPBIT, OKBITY/ABl JapalaHIBIPYABl JKy3ere
aceIpy;

OH4-moHapanblK  TOCUIAI  KOJIJaHA  OTBIPBIIL,
TopOue >koHe OiniM Oepy KbI3METIH XKy3ere
aceIpy;

OH5-nonapanbik CHUIIATTarbl aKMapaTThIH
IYPBICTHIFBIH 13]Iey KOHE CHIHU Oaranay;

IMocae ycmemHoro
oO0yyaromuecsi OyayT
PO1 - 3HaTh u [IOHUMATh
MEXIUCIUIIIIMHAPHBIC CBSI3U B COBPEMEHHOM
HayKe HM OCOOEHHOCTH pealu3alui 3TUX
CBsI3€H Ha 3aHATHIX 10 (QUBHUKE;

PO2 — BHeApATh MEXIMCUUIUIMHAPHBIN
MOAXOJ TPH KOHCTPYUPOBAHUU YPOKOB TIO
¢u3uKe B mIKoie U By3e uepe3 dhPeKTUBHBIE
NPUEMBI U METOJIBL;

PO3 — ocymecTBisTh WHIUBUYATH3ALUIO
o0ydeHust ¢ yuéToM OCOOCHHOCTEH pa3BUTHUSA
u MHTEPECOB o0yyaromuxcs qyepes
MEXIUCITUTIIIHHAPHOCTD;

PO4 — ocymecTBisTh BOCHUTATEIBHYIO H
MIPOCBETUTENBCKYIO JI€ATEIbHOCTh, UCTIONb3YSI
MEXIUCHUIIITMHAPHBINA TOAXO0/;

POS5 — ocymiecTBiATh MOMCK U KPUTUYECKH

3aBeplIeHHs] Kypca

After successful
students will be
LO1 — to know and understand interdisciplinary
connections in modern science and the specifics of
the implementation of these connections in physics
classes;

LO2 — to introduce an interdisciplinary approach to
the design of physics lessons in schools and
universities through effective techniques and
methods;

LO3 - to individualize learning, taking into
account the development and interests of students
through interdisciplinarity;

LO4 — to carry out educational and educational
activities using an interdisciplinary approach;

LO5 — to search for and critically evaluate the
reliability of interdisciplinary information;

LOG6 — to contribute to the formation of functional

completion of the course,

OHG6-0imiM  anymsiiapAplH — (QYHKIIMOHAIABIK | OIIGHUBATh  JOCTOBepHOCTh  mH(opmanuu | literacy of students;

cayaTThUIBIFBIH KAJIBIITACTRIPYFa BIKIIAT €TY, MEKTUCIUTIIMHAPHOTO XapaKkTepa; LO7 — ready for reflection, introspection and
OH7-0apnbik  kociOm  Kbi3MeT  OapeichiHma | PO6  — crnocoOctBoBath  hopmupoBanuto | learning throughout their professional career.
peduiekcusiFa, WHTPOCIEKIHUSAFA JKOHE OKyFa | QyHKIMOHAIBHOM TPaMTOHOCTH

aWbIH. o0yJaromuxcs;
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PO7 — rotoBel k peduiekcun, caMOaHaIN3y |
00y4eHuIo B TE€YEHUE BCE
podecCHOHATTLHON IEATEIIHOCTH.

Ilpepexeuzummepi/llpepexseuzumui/Prerequisites

XKoraper mekten mnemarorukachl. JKorapel oky | [lemarormka Bbeicimedi mikosibl. Meronuka | Higher education pedagogy. Methodology of
OpBIHAAPBIHAA (H3UKAIBIK OSKCICPUMEHTTEP/I | mpoBeaeHus ¢usndeckoro skcrmepuMenta B | Conducting a Physical Experiment at the
KYprizy aaictemenepi BYy3e University

Kypcmoiy kbickawma mazmynot / Kpamxoe codepicanue Kypea | Course summary

IToHai OKHM OTBIPBIN, MarucTpPaHTTap (QHU3UKa
MeH reorpadus, dKOJOTHUsl, OMOJOTHS, XUMHS,
HH()OpPMATHKA JKOHE aTPOHOMMS apaChIHIAFrbI
MIOHAPAJIBIK OAMIIAHBICTHI )KY3€Te aChIPy apKbLUIBI
OKY, OKY-3epTTey >KOHE TOpOHeINiK MiHIeTTepi
HICITyIe TMOHAPATIBIK TOCUIAI KOJIJaHA OTBIPBIIL,
¢usukagaH  opTypyi  cabakTap  TypJepiH
YUBIMIIACTBIPBITI, )KYPTi3e anajibl.

W3yuynB AUCHMIITUHY, MarucTpaHTbhl CMOTYT
OpPraHU30BBIBaTh M  TPOBOAMTH  3aHATHS
pazHoro Tuma no (Qu3uKe ¢ MPUMEHEHUEM
MEXIUCIHUIUTMHAPHOTO IMOJIX0Ja B PEIICHUH
y4eOHBIX, Y4eOHO-HCCIEIOBATENbCKUX H
BOCIHUTATEIbHBIX 33/a4, 4YEepe3 pean3alluio
MEXIIPEIMETHbIX  CBA3eM  Qu3uMKM ¢
reorpadue, 9KOJIOTHEH, Ouooruei,
XUMHEH, UHHOPMATUKOM, aCTPOHOMHUEH.

Having studied the discipline, master's students
will be able to organize and conduct various types
of classes in physics using an interdisciplinary
approach to solving educational, educational-
research and educational tasks, through the
implementation of interdisciplinary links between
physics and geography, ecology, biology,
chemistry, computer science, and astronomy.

Hocmpexeusummepi/Illocmpexsuzumot/Postrequisites

Bazoaprama scemexuici / Pykosooumens npozpammot | Pro

ramme manager

Hynuposa A.M.

\ Teaernna O.C.

Tenernna O.C.
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Fapvuuka yuy mexanukacol / Mexanuka kocmuueckozo nonéma / Mechanics of space flight

OKy makcamut / Yueonas uens | Purpose

Fappiurelk  yiry
TEOPHSUIBIK OLITIM
TEepEeHAETy YLIIH

MCXaHHKAChl cCajlaChlHOAarbl
MEH 3epTTey KY3bIpEeTTepiH
acraH JIeHEJIepiHIH  yIIy

CoBepllIEHCTBOBaHME  HAaBBIKOB  pacyéra W
aHaJlM3a TPAEKTOPUN MOyETa HEOECHBIX TeN Ui
yrayOneHusT  TEOPEeTUYECKUMX  3HAaHUH U

Improving the skills of calculating and
analyzing the flight paths of celestial bodies to
deepen theoretical knowledge and research

TPAaCKTOPUSIIAPBIH  €CENTey KOHE  Taljay | MCCIIeOBAaTeIbCKUX KOMITeTeHImii B obOmactu | competencies in the field of space flight
JaFAbUIAPBIH KETULIIPY MEXaHUKHU KOCMHUYECKOTIO MOJIETa mechanics

Oxvtmy naomuaiceci / Pezyiomameut 00yuenus / Learningoutcomes
Kypcrbl CoTTI asiKTaFaHHAH keiiin | Ilocsie  ycmemnoro 3aBepuieHusi  Kypea | After successful completion of the course,
olriMasymbLap odyuarommecst oOyayT students will be

OH1-raphlTEIK YTy MEXaHHKACBIHBIH HETI3Ti
3aHIBUIBIKTAPbIH, OJApABIH AallbUTy TapUXbIH
KOHE Kaszipri FhUIBIMJIAFBl POJiH Ouly >KoHE
TYCIHY;

OH2-acnan neHenepiHiy yily cunarTaMaliapbiH
ecelnTey YUIIH TUITIK ecenTepil 1eme ouny;
OH3-ecenTepai menrymaiH THIMAI 9micTepi MeH
onicTepiH Taba Oity;

OH4 - opTyp:i aHBIKTaMAITBIK XKYHeTIep/ie acraH
JCHeNepiHiH KO3FalbIChl Ke3iHjae OalKamaThiH
KYyOBLIBICTap bl TAJI/IAY;

OHb5-0akputaymap MeH  9KCIEPUMEHTTEPIIiH
HOTWDIKEJIEPIH TEOPHSUIBIK —Tajjay odiCTepiH,
KOMIIBIOTEPIIIK MOJIENIBJICY 9/IICTEPIH MEHTepY;
OHG6-aknmapaTTblH JOYPBICTBHIFBIH Taigay >KoHE
CBbIHM Oaranay;

OH7-mekTen neH YHHUBEPCUTETTE OKY MPOIECiH
yibIMAACTBIpY  YIIiH FAPBILITBIK ~ YIIY
MEXaHUKACBIHBIH 3JIEMEHTTEPIH KoJiaHa Oty .

POl — 3HaTp M mOHMMAaTb OCHOBHBIE 3AKOHBI
MEXaHUKH KOCMHYECKOIO IO0JIETa, UX HCTOPUU
OTKPBITUI U POJIb B COBPEMEHHON HayKe;

PO2 — ymeTs pemiaTh TUIIOBBIE 33]1a4H Ha pacu€T
XapaKTepUCTHK MOJIETa HEOECHBIX TET;

PO3 — ymeTs HaxoauTh 3(pPEeKTUBHBIE METOABI U
NpUEMBI PELLICHU 3a/1a4;

PO4 — ananu3upoBath sBJIE€HHUS, HaOIIOaEMble
IpU JBUKEHUM HEOECHBIX TeJI B PAa3IMYHBIX
CHUCTEMAaX OTCYETA;

PO5 BJIAJIETh METOJAMHU TEOPETHYECKOIO
aHaJn3a pE3yJIBTAaTOB HaOIro1eHu i "
9KCIIEPUMEHTOB, MPUEMAMU KOMIIbIOTEPHOTO
MOJIETTUPOBAHUS;

PO6 — ananu3upoBaTh U KPUTHUECKU OLICHUBATh
JIOCTOBEPHOCTH MH(OPMAIINH;

PO7 YMETh  HCIOJb30BAaTh  JIEMEHTHI
MEXAaHUKHU KOCMHYECKOI0 nonéra A
OpraHM3alnuy y4eOHOro mpolecca B IIKOJE U

By3€.

LO1 — to know and understand the basic laws of
space flight mechanics, their history of
discoveries and their role in modern science;
LO2 — be able to solve typical problems for
calculating the flight characteristics of celestial
bodies;

LO3 — be able to find effective methods and
techniques for solving problems;

LO4 — analyze the phenomena observed during
the movement of celestial bodies in various
reference frames;

LO5 master the methods of theoretical
analysis of the results of observations and
experiments, computer modeling techniques;
LO6 — analyze and critically evaluate the
reliability of information;

LO7 — be able to use elements of space flight
mechanics to organize the educational process
in schools and universities.

Ilpepexsuzummepi/Ilpepexseuzumul/Prerequisites

2Korapbl

OKy  OpBIHJApbIHAA

(hbU3UKAITBIK \ Mertonuka

MIPOBEICHHUSI

dusmueckoro | Methodology

of Conducting a Physical
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SKCHEPUMEHTTEpl  JKYprisy  omictemenepi
Feuteim Men Ourim  Oepyaeri  KOMIBIOTEPIIIK
oJlicTep MEH TEXHOJIOTHUSLIAP.

OKCIICPUMCHTA B BY3C. KOMHBIOTepHBIG MCTOABI
1 TEXHOJIOTHHU B HAYKE U 06paSOBaHI/II/I.

Experiment at the University. Computer
Methods and Technologies in Science and
Education

Kypcmuin kbickaua mazmynst / Kpamxoe cooepycanue xkypea | Course summary

[Tonai  oOKpIFaHHAH  KEWIH  MarucTpaHTTap
TaHJaJIFaH aHBIKTAMAJIBIK JKYHeJaepre KaThICTBI
acTaH JICHEJNCPiHIH KO3FAJBICHIH CHIATTAWTHIH
3aHJap MEH TeHAeyJepl Oinesl koHe TYCIHel;
KYIIBI3IAPIBIH, TUTAaHETATAP/IbIH, KYH
JKYWECIHIH IIaFbIH JIeHEICPiHiH, IIaHeTaapalIbIK
ABTOMATTHI ~ CTAHIUSUTAPABIH  JKOHE  FaPBIII
armapaTTapbIHbIH yiry napaMeTpiepi
aHBIKTayFa JKOHE OJapIblH OpOUTaTapBIHBIH
EPEeKIICIIKTEpiH TaljlayFa ecenTep IIbiFapa
anaypl.

W3yuuB nucuuIuIiMHy, MarucTpanTbl OyayT 3HaTh

M TIOHUMAaTh  3aKOHBl W YpaBHEHWUS,
ONMCHIBAIONINE  JIBIDKEHUS  HEOECHBIX  Tel
OTHOCHUTEJIbHO BBIOPAHHBIX CHCTEM OTCUETa,
CMOTYT pemarh 3aJadyd Ha OIpeeIICHUE
napaMeTpoB Mmosiéta 3BE3M, IUIAHET, MAJbIX TeJ
COJTHEUHOH CUCTEMBI, MEKTUIAHETHBIX
ABTOMATHYECKUX CTAaHIUH W  KOCMHUYECKUX
anmapaTroB, aHAJIM3UPOBAaTh OCOOCHHOCTH WX
opOwuT.

Having studied the discipline, master's students
will know and understand the laws and
equations describing the movements of celestial
bodies relative to the selected reference systems;
they will be able to solve problems to determine
the flight parameters of stars, planets, small
bodies of the solar system, interplanetary
automatic stations and spacecraft, and analyze
the features of their orbits.

Ilocmpexeusummepi/Illocmpexsuzumul/Postrequisites

Bazoaprama scemexuici / Pykosooumens npozpammot | Programme manager

Hynuposa A.M.

\ Teaernna O.C.

\ Teaernna O.C.
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Du3uka rHcane ACMPOHOMUSA DOUBIHULA OINIIM AIYIUBLIAPOBIH HCOOANBIK Kbl3Memi /
IIpoexmuas desmenvrnocmo odyuarowuxcs no usuxe u acmponomuu / Project Activities of Studying in Physics and Astronomy

OKy makcamot / Yueonasn uens | Purpose

Mektente xoHe JKOO-ma ¢wusmka MeH
ACTPOHOMHUSHBI OKBITYy/la TIOHAPAJIBIK TACUIIL
ICKe achIpyAbIH OICTEMENIepiH KoHE 3epTTey,

CoBeplIEHCTBOBAaHME ~ MCCIIEOBATEIbCKUX,
YIPABJICHUYECKUX U IPEANPUHUMATEIBCKUX
KOMIIETEHIIMM M  METOAMKH  pealu3aluu

Improving research, management and
entrepreneurial competencies and methods of
implementing an interdisciplinary approach in

0acKapyIIbUIBIK, KOCIMKEPIIiK | MEKAUCIMIUTMHAPHOTO H0X0/1a B | teaching physics and astronomy at school and
KY3bIPETTUTIKTEPIH KETUIAIPY. npenojaBaHuy  (U3UKA W aCTPOHOMHH B | UNIVersity.
IIKOJIC U BY3€.
Oxvtmy nomuaiceci / Pezyiomamet 00yuenus / Learningoutcomes
Kypcrbl CoTTI assiKTaFaHHAH keiiin | Ilocsie ycmemHoro 3aBepmenusi kypca | After successful completion of the course,
olriMasymbLap odyuarommecst OyayT students will be

OH1 — ¢usuka xoHE aCTPOHOMHUS CaTACHIHIAFbI
xoOanay KbI3METIH YWBIMAACTBIPY/bIH HETI3T1
3aMaHayd TEOPHMSUIBIK KOHE  QJiICHAMAJbIK
Heri3zepiH ouy;

OH2 — yHuBepcuTeTTe, MEKTENTE, KOJUICIKIE

KYMBIC ICTey Ke3iHAe anfaH OuTiMJIepiH
KOJITaHY JKOHE JTaMBITY;
OH3 —~ wmexkten mnern JKOO-ma OuriM

QTyIIBUIAPABIH  KOOAJIBIK KBI3METIH — Tajjaay
KOHE JKocTapJay;

OH4 — e3iHIH FBUIBIMH KBI3METIH ©31H-031
Oaranmay MeH pe(dIeKCHUSHBI KYy3€re achIpy,
CBIHM OWJIAyIbI JAMBITY;

OHS5 — FRUTBIMHBIH ~ Ka3ipri  JKaFJaibiH,
KOFAaMHBIH KQXKETTUTIKTEPl MEH JaMybIH €CKepe
OTBIPBIN, OKYIIBUIAPABIH OPBIHAAYBI VIIH KOJ
KETIMI1 KoOanmapAblH TaKbIPBINTApbIH  Taba
oiny;

OH6 — Oakpuiaynap MEH SKCIEPUMEHTTEPIIH
HOTIDKEJICPIH  TEOPUSUIBIK  TaJlay  SAiCTEepiH,

POl — 3Harb OCHOBHBIE COBPEMEHHbBIE
TEOPETUYECKHE U METO/I0JI0TMUYECKUE OCHOBBI
OpraHM3alMi IPOEKTHON JEATENbHOCTH B
o0nactu (pU3MKU U aCTPOHOMUH;

PO2 — npumeHATh U pa3BUBaTh MOJyYEHHBIE

3HaHUS T1pu  pabore B By3e, MIKOJE,
KOJIIEIKE;
PO3 - anamm3upoBaTh M IUIAHUPOBATH

MPOCKTHYIO JIEATETLHOCTh OOYyYaloluXcsi B
LIKOJIE U BY3E€;

PO4 — ocymectBiaTh pediaekcur |
CaMOOIICHKY CBO€H HAay4YHOW JesATEIbHOCTH,
pa3BHBATh KPUTUICCKOE MBIIIICHHE;

PO5 — yMeTp HaxoAWTh TEMBI MPOEKTOB,
JOCTYIHBIC JUUIS BBITIOJHEHUS YYaIIAMUCH,
YUUTHIBAIOIIMX  COBPEMEHHOE  COCTOSIHHE
HayKH, TOTPEOHOCTH U pa3BUTHE OOIIIECTBA;
PO6 — BnageTh MeTOJaMU TEOPETUYECKOIO
aHalM3a  pe3yJbTaToB  HAOMIOACHUNA U
IKCIIEPUMEHTOB, MPUEMAMH KOMITBIOTEPHOTO

LO1 — to know the basic modern theoretical and
methodological foundations of the organization of
project activities in the field of physics and
astronomy;

LO2 — apply and develop the acquired knowledge
when working at a university, school, college;

LO3 — analyze and plan the project activities of
students at school and university;

LO4 — to carry out reflection and self-assessment
of their scientific activities, to develop critical
thinking;

LO5 — be able to find project topics available for
students to complete, taking into account the
current state of science, the needs and development
of society;

LO6 — master the methods of theoretical analysis
of the results of observations and experiments,
techniques of computer modeling and processing
of the obtained data;

LO7 — analyze scientific, reference and popular
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QJIBIHFaH JEPEKTEPi KOMIIBIOTEPIIIK MOJIEIbICY
YKOHE OHJICY 9ICTEPIH MEHIEpPY;

OH7 — xxo0anap TakpIpbIObl OOMBIHINA FHUIBIMH,
AHBIKTaMAaJIbIK KoHE FBUTBIMU-KOMIILTIK
MaTepHaAILAAPAbI TAIIAY.

MOJICIUPOBAaHUSI M OOpPaOOTKH MOIYYEHHBIX
JAHHBIX;

PO7 — ananu3upoBaTh HayuyHbIE, CIIPAaBOYHBIE
U HAy4yHO-TIONYJISIPHbIE MaTepuaibl IO TeMe
IIPOEKTOB.

science materials on the topic of projects.

Ilpepexeuzummepi/llpepexeuzumul/Prerequisites

XKorapel OKy OpbBIHIApbIHAA  (DU3HKAIBIK
AKCIIEPUMEHTTEP/I )KYPri3y 9icTemMenepi

Meronuka IIPOBEACHUS ¢bu3uveckoro

OKCIICPUMCHTA B BY3¢C

Methodology of Conducting a Physical Experiment
at the University

Kypcmuiy kbickawa mazmynot / Kpamxoe codepicanue kypea | Course summary

Marepuanabl OKbII-YHpEeHy asiKTaJFaHHaH KeiH
MarucTpaHTTap yKoOaayabIH TEOPHSITBIK
0a3aceIH OljeTiH 0oJ1apl; MEKTEITET1
OKYIIBLIAPJIbIH JKOOANBIK KbI3METIH Oackapa
anajpl )koHe PU3UKa MEH acTPOHOMHUS OOMBIHINA
’KaHa OKy Ma3MyHBIH JkoOamaii  anajsl;
OKYIIBLIAP/IbIH JKAC JKOHE KEKE epPEeKIIeTIKTePIH
€CKepe  OTBIPBIN,  K00a  TaKBIPHIITAPHIH
TYKBIPBIMIA allajpl, TancklpManapasl Oeie
alanpl, Op KE3eHHIH YaKbITBIH PETTeH alajpl,

Oaranailipl; OKyIIbUIapMEH ©3apa 1C-KMMbLUI
xKacan anajasl AKOHE OKYIIBLJIAPIbIH
HKCHEPUMEHTTIK-3epTTEeY KbI3METIH

YUBIMIACTBIpYbIHA OalIaHBICTBl TIyeKeNAepal
Oaraiaii amagsl

W3yuuB AUCUUIUIMHY, MarucTpaHThl OynyT
3HATh TEOPETUYCCKHE OCHOBBI
HeJarorn4ecKoro MPOCKTUPOBAHUS u
HPOCKTHPOBAHUS HOBOT'O y4eOHOTr0o
coliep)KaHus; TPeOOBaHHS K KOHTPOJIBHO-
U3MEPUTETHHBIM Marepuaam; yMETh
BBIOMpaTh TEMbl MPOEKTOB C  y4ETOM
BO3pPAaCTHBIX n HHAWBHUIYAJIbHBIX
0cOOEHHOCTeH O00ydJaroUuuxcsi, ONpPeAesATh
3ala4i 1 IJIAaHUPOBATH BPEMA KAXKIOTO 3Talla;
B3aUMOJIEHCTBOBATh C KaXIbIM
o0y4aroluMcs U FpynIon; OleHUBaTh PUCKH,
CBSI3aHHBIE C OpraHW3alueil MPOSKTHOH U
IKCIIEPUMEHTAIEHO-NCCIEI0BATEIBCKOM
JEATSIILHOCTH 00YYarOIIHXCS.

After studying the discipline, undergraduates will
know the theoretical foundations of pedagogical
design and design of new educational content;
requirements for control and measurement
materials; be able to choose project topics taking
into account the age and individual characteristics
of students, determine the tasks and plan the time
of each stage; interact with each student and group;
assess the risks associated with the organization of
project and experimental research activities of
students.

Hocmpekeusummepi/Illocmpexsuzumot/Postrequisites

bazoaprama scemexuiici / Pykosooumens npozpammut | Prog

ramme manager

Hynuposa A.M.

\ Teaernna O.C.

KacbsimoBa A.T'.
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