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Kipicne

OJIeKTUBTI TIOHJIEP KaTaJlorbl OKBITYABIH KPEIWUTTIK JKyheci OoMbIHINA
KYPacCThIPbIIaAbl. OJIEKTUBTI TIOHJEP KaTajlorbl JKYMEJIICGHreH TaHaay OOoMbIHIIA
TIOHJIEP Ti31MiH YKOHE OJIapIbIH KbICKA CHUIIaTTaMachlH KapacThIPaIbl.

MarucTpaHT MaMaHIBIKTapJblH MIHAETTI KOMIIOHEHT/>)KOFapbl OKY OpPHBI
KOMITOHEHTIHIH MOHACPIH MEHIepyMeH KaTap, YChIHBUIBII OThIPFaH TaHay OOMBIHIIA
MOHACPl TaHIAN aybl THIC.

ONexTUBTI TOHAEPAl TaHjaayFa »daBaizep KeHec Oepeni. Maructpant
sABali3epMeH Oipiiece OTBHIPHIN, MArMCTPAHTTHIH JKEKE OKY JKOCHMAphlH KYpy YIIiH
MIOHJIEPTE KA3bUTY HBICAHBIH TOJITHIPAIIBI.

Kypmerri maructpant! binim Oepy TpaeKTOPHUSCHIHBIH OipTYTaCThIFBIHBIH
oimacteipbutybl  Ci3fiH OoJialllakTa MaMaH pPETIHJE KOCIOM JallbIHIBIFBIHBI3IBIH
JeHreliHe BIKIa €TETIHIH €CTE€ CaKTaybIHbI3 KEPEK.

BBenenue

[Ipn kpenuTHONW TEXHOJOTMU OOyueHus pa3pabaTbiBaeTCsl  KaTajor
ANIEKTUBHBIX JUCIUIUIMH, KOTOPBIA MpeACTaBIseT COOOW CHCTEeMaTHU3UPOBAHHBIM
NepeyeHb TUCUUIUIMH KOMIIOHEHTA 110 BEIOOPY U COAEPIKUT KPATKOE UX OIHCAHHUE.

Hapsay ¢ n3yyeHneM AMCHMIUIMH 00S3aTENbHOTO / BY30BCKOTO KOMIIOHEHTA,
MarucTpaHT JOJKEH BbIOPATh JIsl U3yYEHHUSI IUCUUILIIMHBI KOMIIOHEHTA 110 BBIOODY.

KoHcynbranuu no BeIOOPY 3JIEKTUBHBIX JTUCUUILIMH Aa€T 3Baizep. Bmecrte ¢
HUM MarvcTpaHT 3arojHseT GopMy 3aluch Ha AUCHUIUIMHBL 1 coctaBienus UYII
(MHIUBHUIYATILHOTO YYEOHOTO TIJIaHa).

YBaxaemble MaructpaHTbl! BaXHO NOMHHUTB, YTO OT TOrO, HACKOJBKO
IPOJyMaHHOW M 1eNocTHOM Oyaer Bama oOpa3oBarenbHasi TPaeKTOPHS, 3aBUCHUT
ypoBeHb Bareit nmpodeccrnoHanbHOM MOATOTOBKU, KaK OYIyIEero CrenuanmcTa.

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 enroliment 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.
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JKoraprbl MaTeMaTUKaHbBIH TaHIAYJIbl TapayJiapsl /
N30panHbIe T71aBbl BBICIICH MaTeMaTHKH /
Selected Chapters of Higher Mathematics

dusuka xoHe ACTPOHOMUS KYPCBhIHJAArbI KOTapbl MATEMATUKA /
Bricmas matemaruka B Kypce QU3UKH B aCTPOHOMHUH /
Higher Mathematics in the Course of Physics and Astronomy

Kapkpiaapl Ka3ak Tiji/
HTEeHCUBHBIN Ka3aXCKUH SI3bIK/
Intense Kazakh language

Teopusutbik (hr3HKa jxoHE acTpOoPU3NKa KYPCHIHBIH TaHAAYJIBI Tapayaapsl /
N30pannble T1aBbl Kypca TeopeTudeckoi Gu3nku u actpodusuku /
Selected Chapters of the Course of Theoretical Physics and Astrophysics

Krnaccukanblk koHe KBaHTTHIK (PM3UKaHBIH 3aMaHayH KepiHici /
CoBpeMeHHBIE MPEACTABIICHUS KIIACCHUSCKON M KBAHTOBOW (DU3HUKH /
Modern Representations of Classical and Quantum Physics

Ecenrey omicrepi sxoHe (U3HKAIIBIK IPOIECTEPl KOMITBIOTEPIIIK MOIeey /
BrruncinurensHbie METOJAbI U KOMIIBFOTECPHOC MOACIIUPOBAHUC (1)I/IBI/I‘ICCKI/IX
pOLIECCOB /

Computational Methods and Computer Modeling of Physical Processes

FouibiM MeH Oi1iM Oepyeri KOMIIbIOTEPITIK 9/1iCTep MEH TEXHOJIOTHsIap /
KOMHLIOTepHBIe MCTOJbI U TCXHOJIOTHU B HAYKC U O6pa3OBaHI/II/I /
Computer Methods and Technologies in Science and Education

®dwusuka moHi1 60HbIHIIA KONAaHOAIBl eCeNTepAl STy daicTemect /
MeTtoauka penieHust IpUKJIaIHbIX 3a/1a4 10 (Gu3MKe /
Methods for Solving Applied Tascs in Physics

MexrenTe xoHe JKOO-n1a ¢pu3nka MoHIHEH OJIMMIINAAA YIHBIMIACTBIPY
anmicremect /

Metoanka opraHu3aluy OJIMMIHUAN o GU3NKE B IIKOJIE U By3€ /

The Methods of Organization of Olympiads in Physics at School and
University

STEM-06inim Gepy TexHOIOTUsIapHI /
Texnonornu STEM-o06pa3zoBanus /
STEM Education Technologies

PobGoToTexHuKka OOMbIHIIA TPAKTUKYM /
[IpakTukym 1o po60TOTEXHUKE /
Workshop on Robotics

KOO-na ¢pusmnka MeH aCTpOHOMUSIHBI OKBITY/IbIH MHHOBALUSJIBIK 9ICTEP] /
VHHOBAIIMOHHBIE METO/IbI MIPETOaBaHus (PU3UKU U ACTPOHOMHH B By3e /
Innovative Methods of Teaching Physics and Astronomy at the University

JKorapsl xoHE opTa MEKTENTe PU3NKAHBI OKBITY/IBIH TEOPHUSICH MEH
omicremect /




Teopus u MmeToanka o0ydeHust (GU3MKe B BBICIICH U CPEIHEH MIKOJe /
Theory and Methods of Teaching Physics in Higher and Secondary Schools

KOO men mekrente (pu3uka OONBIHIIA FRUTBIMHU 3€pTTEYIIEPIi
YHBIMIACTBIPY JKaHE JKOcTapiay /

Opranu3anys ¥ IJIaHUPOBAHUE HAYYHBIX UCCIICAOBAHM 110 (PU3HKE B By3€ U
koute /

Organization and Planning of Research in Physics at University and School

du3nKa KoHE aCTPOHOMIS OOMBIHIIA OLTIM ayIIBUTAP IBIH KOOATBIK
KbI3MeETI /

[TpoekTHast NeSITETBLHOCTh 00YUAIOIIMXCS 10 (PU3UKE U ACTPOHOMHUU /
Project Activities of Studying in Physics and Astronomy




| 1 oKy KbLIBIHAAPHAJIFAH 3JIEKTHUBTIK MOHAEP / DJIeKTUBHbIE TUCHHILIHHBI 1151 1 roga ooyuenns / Elective courses for

first-year master's students

Kozapzvt mamemamukanoviyy manoaynvt mapaynapul / Hzopannwie 2naewvl evicuien mamemamuxu / Selected Chapters of Higher Mathematics

OKy maxcamut / Yueonasn uens | Purpose

FrutbiMu-TienarorukanblK — KbI3SMETTI  JKYy3ere
aceIpyFra JTAMBIH]IBIK YIIiH KOFaphbI
MaTEeMaTHKAHBIH SICTePl MEH TOCIIEPIH UTEPY

OcBoeHMe MeETOJ0OB M IPUEMOB BBICHIEH

MaTeMaTHuKHU JIIA IIOATrOTOBKH K
OCYIICCTBJICHHUIO HaquO-HeHaFOFHHGCKOﬁ
ACATCIIBHOCTH

Mastering the methods and techniques of higher
mathematics to prepare for the implementation of
scientific and pedagogical activities

Hamuoicect / Pesynomamot 06yuenus / Learningoutcomes

OKbimy
Kyperbl coTTi  asikraraHHaH KeiliH Ourim
aJIymbLiap
OH1 - wmarpunanap TEOPHUSACHL, CBI3BIKTHIK
TeHICyJep IKyideci, Oip koHe OipHemie
aifHpIMasbLIap (GYHKIUSCHIHBIH
i QepeHInanIbIK JKOHE MHTETPaIJIbIK
ecenreynepi, AuQQepeHInanablK TeHACYIep
TEOPHSCHI, OpIC JKOHE Karap TEOpUsIIaphl
YFBIMJIApbIH O111y;
OH2 — Ti30ekTtep MeH (QYHKIUSUIApAbIH
HIEKTepiH  Tabajabl, CBHI3BIKTBIK  TEHJEYJIep

KydeclH mmreweni, auddepeHuManaay KoHE
MHTETpaj/iay olepalusIapbliH sKacaiibl;

OH3 — muddepeHnnaniplK ecenTey oaicTepiMmer
01p alfHbIMaJIBIHBIH (YHKLUSIAPBIH 3€PTTEY;

OH4 — OipiHmI KOHE  eKIHIIl  PeTTi
g depeHInaIbIK TeHACYIepal THICTI
o/liCTEpPMEH LIEIY;

OH5 - ¢usukanelk ecenTepal  ILIemIyre

MaTeMaTUKAJIBIK 9IICTEP/Il KOJIAaHY;

OH6 - MareMaTuKanblK Taugay YFbIMIapbIH
KOJiJlaHa  OTBIPBIN, Op TYPJdl  akmapaTka
TYCiHIKTeMe Oepy KoHE JYpbIC TYCIHAIPY
Kabiserine ue 0oiy;

IMocae ycmemHoro
o0yyarommecsi OyayT

3aBeplIeHHs] Kypca

POl — 3HaTh HOHATHS TEOPUM MATPHIL,
CUCTEM JIMHEHHBIX YpaBHEHUH,
IupQepeHMaIbHOr0 U HUHTErpajJbHOIo

WCYUCIICHUH (YHKINU OTHOW M HECKOJIBKHX
NEepEMEHHBIX, TeopuH auddepeHInanIbHbIX
YpaBHEHU, TEOPUH MO U PSAIOB;

PO2 — HaXOJUTh IIpeIenbl
nocyiefioBaTeIbHOCTE W (YHKIUHM, pemarhb
CHUCTEMBI JIMHEVHBIX YpPaBHEHUH,
MIPOU3BOJIUTH oreparuu
nudQepeHIIMPOBaHUS U HHTETPUPOBAHUS;
PO3 — wuccrnenoBarb (QyHKUUU  OJHOM
NepeMeHHON MeToaMu JTu(depeHINaIbHOro
WCYHCIICHUS;

PO4 - pemars  nuddepeHInanbHbIe
YpaBHEHUsI TIEPBOTO M BTOPOrO MOPSAIKOB
COOTBETCTBYIOIIMMHU METOJAMU;

POS5 — npumeHATh MaTeMaTHYECKHE METOMbI
K pelIeHHIo (prU3nyecKux 3aay;

PO6 — Biamers CIIOCOOHOCTBIO C ITOMOIIBIO
MOHATHH MaTEMaTHYECKOT O aHaJIn3a
KOMMEHTHPOBATh U BEPHO UHTEPIIPETUPOBATH

After successful
students will be
LOl1 - to know the concepts of the theory of
matrices, systems of linear equations, differential
and integral calculus of functions of one and
several variables, the theory of differential
equations, field theory and series;

LO2 — find the limits of sequences and functions,
solve systems of linear equations, perform
differentiation and integration operations;

LO3 - to investigate the functions of one variable
by methods of differential calculus;

LO4 — solve differential equations of the first and
second orders by appropriate methods;

LO5 - apply mathematical methods to solving
physical problems;

LO6 — possess the ability to comment on and
correctly interpret information of various kinds
using the concepts of mathematical analysis;

LO7 — possess the ability to read and analyze
educational, instructional and reference literature.

completion of the course,
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OH7 OKY, OKY-9/1ICTEMEITIK JKOHE
AHBIKTAMAJIBIK OJICOMETTEPI OKU JKOHE Taliaait
oimy.

PO7 BJIAZIETH
aHAJIM3UPOBATH

HH(OPMALINIO PA3HOTO POJa;
YMEHUEM

y4eOHyI0,
METOAMYECKYIO U CIIPABOYHYIO JIUTEPATYPY.

YUTaTh W
y4eOHO-

IIpepexeusummepilllpepexeusumut/Prerequisites

| -

Kypcmuin kbickawa mazmynst / Kpamroe cooepycanue xypea | Coursesummary

Matpunanslk TeHaeyaepal memry. ChI3bIKTHIK
tenueynep xyhecin Kpamep, [Mayce, I>xopnan-
laycc, xepi MaTpuma oIICTEpPIMEH IIEMy.
Perrinik mekrepin ecenrtey. DyHKIUSIIAPIBIH
HIEKTEpiH ecentey. bip allHbIManbl (YHKIUSIHBI
3epTTey JKoHEe Tpaduk Kypy. bip alHbIManbI

GYHKUUSIHBIH — TYBIHIBICHL.  bip  aliHbIMaib
¢bynkuusaeiH — aud¢epennuansl.  Kemnreren
aliHBPIMaNBIIAp  (PYHKIMSACBIHBIH — TYBIHBICHI

xoHe nuddepennmansl. benrici3 wHTETpaabl
any. benrini Oip unTerpanael ecenrey. 1 sxone 2
TEKTI KHUCBIK HHTerpanjgap. 1 jxoHe 2 TeKTi
OeTTIK MHTerpaaap. bipiHii »oHe eKiHIIl peTTi

Kpamepa, l"aycca,

MOCIIE0BaTEIbHOCTEH.

Judbdepenunan

Pemenne marpuuHbIX ypaBHeHHH. Pemenue
CUCTEM JIMHEWHBIX YpPAaBHEHUM METOJaMU

Kopnana-T'aycca,

oOpaTHOM Matrpuilbl. Beluncienue mpeneiaos

Brruucienne

byHKIIH

npenenoB ¢yHkui. MccienoBanue QpyHKIAm
OJTHOW IepeMEHHOI M mocTpoeHue rpaduka.
[IpousBonHas GyHKIMU OAHON IEPEMEHHOM.

OJTHOM

nepemeHHoi. [IpousBoanas u nuddepenunan
(GYHKIIMM MHOTUX T€pEMEHHBIX.
HEOINpPEACIEHHOI0 HWHTErpana. Beruncienue
onpenenéHHoro uHrTerpaina. KpusosnHelHsie

Biarue

Solving matrix equations. Solving systems of
linear equations by Kramer, Gauss, Jordan-Gauss,
inverse matrix methods. Calculation of sequence
limits. Calculation of function limits. Investigation
of the function of one variable and plotting. The
derivative of a function of one variable. The
differential of a function of one variable.
Derivative and differential of a function of many
variables. Taking an indefinite integral. Calculation
of a certain integral. Curvilinear integrals of the 1st
and 2nd kind. Surface integrals of the 1st and 2nd
kind. Solution of differential equations of the first
and second order. Rows.

muddepeHanIbK TeHJeyNepai mrenry. | uaTerpanel 1 w2 poxa. IloBepXHOCTHBIE
Karapmap. uHTerpansl 1 w2 poma. Pemenue

muddepeHManbHBIX YpaBHEHUH NEPBOTO U

BTOPOro nopsiaka. Psbl.

Ilocmpexsusummepilllocmpexeuzumui/Postrequisites

Teopusiblk ~ ¢u3uka  xoHe  actpodusuka | M30panHsle TinaBel Kypca Tteoperuueckoi | Selected chapters of the course of theoretical
KypCBIHBIH ~ TaHIAyllbl —Tapayniapbl, ¢usnka | Gusuku u actpodusuku, Meroauka pemenust | physics and astrophysics, Methods of solving
OoiibiHIIa  KOJNJaHOAQJBI ~ ecemTepii  Ienly | MPUKIAJHBIX 3a1au rmo ¢usuke, Axryaibphbeie | applied problems in physics, Current problems of
omictemeci,  Kazipri  (QU3MKaHBIH  ©3€KTi | MPOOIEeMBbI COBPEMECHHOM ¢usuku, | modern physics, Computational methods and
Mocenenepi, (pU3MKaIbIK TporecTepi ecentey | BeruncnurenbHbie MeTOABI U KoMmmbioTepHOe | computer modeling of physical processes, Solid
oMicTepi MEH KOMITBIOTEPJIIK MOJIENb/CY, KATThl | MOJACIUpOBaHe (HU3MUSCKUX  MpoIeccoB, | State physics

neHe (pu3uKacel

dusuka TBEPAOro TENA

Bazoaprama scemexwuici / Pykosooumens npoepammet | Programme manager
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Du3uKa HeaHe ACMpoHOMUA KYPCOIHOAZbL HCOLAPLL MAMEMAMUKA /
Boicuaa mamemamuxa 6 kypce ¢puszuxu u acmpornomuu | Higher Mathematics in the Course of Physics and Astronomy

OKy maxcamut / Yueonasn uens | Purpose

®dusnka >XKOHE AacCTPOHOMHMS €CENTEpiH IIenry
YIIiH J>KOFapbl MaTeMaTHKaHBIH OIicTepi MeH
TOCUIIEPIH MEHTEPY

OcBoeHUE METOJIOB M TMPUEMOB BBICIICH
MaTEMaTHKH ISl PEeIIeHUs 3a1a4 10 (PU3NKe U
aCTPOHOMUU

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

Oxvimy namuoiceci / Pesynomamot 00yuenus / Learningoutcomes
Kypcrbl CoTTIi asiKTaraHHAaH keiiin | ITocsie ycmemHoro 3aBepumienusi kypca | After successful completion of the course,
olriMasymbLIap odyuarommecsi OyayT students will be
OH1 - JKorapel martematuka y¥biMbI MeH | POl — 3Hath ocHoBbIHE moHsATHS U TeopeMmbl | LOL — to know the basic concepts and theorems of
TEOpPEMAaChIHBIH HEri3epiH Oiry; BBICIIICH MAaTEeMaTHKH, higher mathematics;
OH2 - kyObutbicTap MeH mpomectepai | PO2 — mnonuMate posb mpousBojHbiX, | LO2 — understand the role of derivatives, integrals,
CHIIATTayJaFbl TYBIHJIBUIAP/IbIH, | MHTErpasioB, Matpul, auddepeHnuansubix | matrices, differential equations and series in
HUHTErPaIIapIblH, MaTpUIlAIap/IblH, | YpPaBHEHHI U psioB B onucanuu siieHuid u | describing phenomena and processes;
nuddepeHIman bk TEHJCYIIEP MEH | MPOIIECCOB,; LO3 — apply the basic methods and techniques of

KaTapJiap/blH peliH TYCIHY;

OH3 — ®wusmka XoHE aCTPOHOMHS €CenTepiH
IIenry YIIH JKOFapbl MaTeMaTUKaHBIH HeTi3ri
oAICTEP1 MEH TOCUIIEPIH KOJIaHY;

OH4 —  ecenrepni  mienryae — ajbIHFAH
HOTWDKEJIEp/Il  Tajjay  JkKoHEe  (PU3MKaIbIK
KYOBLIBICTAD MEH TPOIECTepAiH TaburaThl
Typajbl KOPBITBIHIIBI XKacay;

OH5 - oKy, OKy-omicTeMeNiK  JKoHe
AQHBIKTAMAJIBIK O/IEOMETTEPMEH IKYMBIC 1CTEH
oiy.

PO3 -—mpumeHATh OCHOBHBIE METOIbl U
MpUEMBI BBICIIIEH MaTEeMAaTHUKU JUISl PEIICHUS
3aja4 1o (pU3MKe U ACTPOHOMUH,

PO4 — ananmu3upoBaTh MOJNY4YEHHbBIE MpPU
pelleHuH 3a7ad  pe3yibTaThl M Je’aTh
BBIBOJIBI O XapakTepe (pU3MUecKuX SIBICHUN U

MIPOILIECCOB,;
PO5 — Bmagets ymeHuem paboTaTh C
y4eOHOIH, y4eOHO-MEeTOIUYECKOM 5

CIIPaBOYHOM JIMTEPATYPOH.

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.

Ilpepexeuzummepi/llpepexeuzumut/Prerequisites

Kypcmoinkovickawa mazmynot / Kpamkoe codepacanue kypca | Coursesummary

Du3nKaIbIK ecenTeperi MaTPULLATBIK
TeHueynep.  @Pusznka  KOHE  ACTPOHOMHUSA
Maocenenepin memyae laycc, Kpamep, xepi
MaTpulla OMICTepiH KonjaHy. TyBIHIBIHBI

Matpuunbsle  ypaBHEHUSS B  (U3HUECKUX
3amauax. IIpumenenume wmeromos [I'aycca,
Kpamepa, oOpaTtHOll MaTpuIbl IpU pELICHUH
3ajay = 1mo  (u3MKe M aCTPOHOMMHU.

Matrix equations in mathematical problems.
Application of Gauss, Kramer, inverse matrix
methods in solving problems in physics and
astronomy. Application of the derivative in physics
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¢buzuka MeH acTpOHOMHSAIA KOJI/1aHy
(KpUIDAMJBIK TI€H YJAeYy, TOK KYIIi, Kyar).
@du3uka MEH acCTPOHOMHMSIAa WHTErpajiapabl
KoJJaHy (aygaHzaplbl, >KYMBICTapAbl, Macca
OpTaJbIFbIH, HWHEPIUS MOMEHTTEpIH Taody).
@dusnka IKOHE AaCTPOHOMHS  ecenTepiHAeri
mudGepeHInaATIBIK TEHACYIIED.

¢usuke

[IpuMeHeHne TPOU3BOAHOW B (QUHKE W
acTpOHOMHH (CKOPOCTb M YCKOpEHHE, CHuiia
TOKa, MOIIIHOCTb). [IpMeHEeHHEe HHTETPAJIOB B
aCTPOHOMHUHU
wionaaen, paboTsl, EHTpa Macc, MOMEHTOB
uHepiun). J{uddepeHimanbHpie ypaBHCHUS B
3a/1a4ax no (pu3mKe U aCTPOHOMUM.

(HaxoxaeHue

and astronomy (speed and acceleration, current
strength, power). Application of integrals in
physics and astronomy (finding areas, work, center
of mass, moments of inertia). Differential
equations in problems in physics and astronomy.

Ilocmpexsusummepilllocmpexeuzumui/Postrequisites

Teopusuiblk ~ Qu3uka  JkoHEe  acTpodu3uKa
KYPCBIHBIH TaHJAyJbl Tapayiapel, Ousnka moHi
OOWBbIHIIA  KOJJaHOAllbl ~ ecemnTepial  IIelry
omicremeci, 3amaHayn (UIUKAHBIH  ©3EKTI

Mmacenenepi, Ecenrey omictepi xoHe (HU3HKAIBIK
MPOLIECTEP/II KOMIBIOTEPIIK Mozaenaey, KarTel
neHe hU3UKachl

N30pannbie r1aBbI

®dusnka TBEPJIOro TeNa

Kypca TeOpEeTUYECKOU
¢usukn u actpoduzuku, MeToauKa pereHus
NPUKIAAHBIX 3a7a4 10 (u3uKe, AKTyalbHbIE

POOIIeMBI COBPEMEHHOM ¢busukwy,
BbrurcinTebHble METOABI U KOMIIBIOTEPHOE
MOJICTUPOBaHKE  (U3UYECKHX  IMPOIECCOB,

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

bazoaprama scemexuiici / Pykosooumens npozpammut | Prog

ramme manager

Hynuposa A.M.

| Teaernna O.C.
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Teopusnvik uszuxa scane acmpogpusuxa KypcolHblH MaAHOayivl mapayiapot /
H36pannvie 2nasvt Kypca meopemuyeckoii pusuxu u acmpogusuxu / Selected Chapters of the Course of Theoretical Physics and Astrophysics

OKy makcamut / Yueonas uens | Purpose

Teopusinplk  Qu3uMKa MeH acTpOPHU3UKAHBIH
ipreni epexenepi MEH MOCEJEICPiHIH JKOHE
Keilip ecenrTepai HINly OMICTEPiHIH 3aMaHayU
MoJTiMIeMeNIepiH Oepy

JHatp COBpPEMEHHBIE U3JI0KECHUS
(byHIaMEHTAIBHBIX TOJOKEHUH ¥ THpolieM
TEOpPEeTUYEeCKON (u3uku M acTpopu3uku u
METO/Ibl PEHICHHsI HEKOTOPBIX 3314

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

Hamuoicect / Pesynomamot 06yuenus / Learningoutcomes

OKbimy
Kypcrbl CoTTI asIKTaFaHHAH KeHiH
olmiMaymbLIap
OH1 — TEOPHSIIBIK ¢buzuka MEH
acTpOU3MKAHBIH Ipreili Heri3fepiH Oimy KoHe
TYCIHY;
OH2 - (¢usuka MeH acTpopU3UKAHBIH

KAJIBIIITaCy TApUXBIH OlTy OHE ONapJIbIH JaMy
MEePCIEKTUBAIAPBIH TYCIHY;

OH3 — acnanTbIK *oHE 0il SKCIIEPUMEHTTEPIHIH
MOHIH KepCeTy, OJapblH HOTHXKEIEPIH IYphIC
TYCIHAIpY;

OH4 — coiikec Moaenbaep/Ii KOJJJaHA OTBIPHIIL,
KYHeNepliH cunaTTaManapblH aHBIKTAy YINIH
TEOPHSUTBIK ~ (U3MKa TEHACYJIEpiH KOoJJaHa
anajpl;

OH5 — TteHmeynep amy >KOHE ecenTep.li IMIeNry
YIIIH >KOFaphl MaTeMaTHKa amnmapaTblH TUIMAIL
naii1aanys;

OH6 — OGomkam Hemece Teopusi IIeHOEpiHIE
KAapacThIPbUIATBIH  IMpOIeCTEPll, KyObUIBICTap
MEH acepiepl Tanjay KoHe TYCIHAIPY;

OH7 — akmapaTThsl i37ey, Tajaay JXKoHE OHICY
YIIiH FBUIBIMH, FBUIBIMH TaHbIMAJd  JKOHE
U PIBIK pecypcTapAbl MalianaHy;

OHB8 — omemHiH Ka3ipri FeUIBIMU O€HHECIHeT]

IMocae ycmemHoro
o0yyarommecsi OyayT
POI1 — 3Hath ¥ noHUMaTh (PyHIaMEHTAIbHbIE
OCHOBBI TEOPETUYECKON buzukn u
acTpou3uKH;

PO2 — 3HaTh UCTOpHIO CTAaHOBIICHUS (UIUKU
U acTpo(pU3MKH, U MOHMMATh NEPCHEKTUBbI
UX Pa3BUTHS;

PO3 — u3narate CyTh MHCTPYMEHTAIbHBIX U

3aBeplIeHHsl Kypca

MBICJICHHBIX HKCIIEPUMEHTOB, BEPHO
UHTEPIPETUPOBATh UX PE3YNIbTAThI;
PO4 — HCII0JIb30BATh ypaBHEHUS

TEOpeTU4eCKOH (U3UKU [Js  OIpeaeTeHHs
XapaKTePUCTHK CUCTEM, UCTIOJNB3YS
COOTBETCTBYIOIIINE MOJICTIH;

POS5 — sddextuBHO HCHONB30BaTh ammapar

BBICIIEH  MaTeMAaTHKU  JUIS  TOJY4EHHs
YpPaBHEHUN U pELICHUS 3a]1ay;

PO6 — anHanu3upoBaTh M OOBSCHATH
MIPOLIECCHI, SIBIICHUS u 3¢ deKTsl,
paccMaTpuBaeMble B paMKax T'MIIOTE3bl WU
TEOpUH;

PO7 — wucnonws3oBaTh Hay4yHYI, Hay4HO-
MOMYJISIPHYIO ~ JIUTEpAaTypy U HUPPOBbIE

PECYPChI JIs1 TOUCKA, aHAJIN3a U O6pa6OTKI/I

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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TCOPUSUTBIK ~ (U3MKa MeH acTpo(U3UKaHBIH
OpHBIH Oaranay

nH(popManuu,

PO8 — oueHuBath MeECTO TEOPETUYECKOU
¢u3ukn U actpoU3UKU B COBPEMEHHOM
Hay4YHOU KapTHHE MHpPA

world

Ilpepexeuzummepi/llpepexeuzumui/Prerequisites

Koraprsl MaTeMaTUKaHbIH TaHJAYJIbI
Tapaynapel.  @u3MKa  JKOHE  ACTPOHOMHUS
KYPCBIHJIaFbI )KOFapbl MaTEMaTHKA.

N30panHple TIIaBBl BBICIICH MaTEMAaTHKH.
Boiciias marematuka B Kypce (QHU3UKH U
aCTPOHOMUHU

Selected Chapters of Higher Mathematics. Higher
Mathematics in the Course of Physics and
Astronomy

Kypcmuin kbickawa mazmynot / Kpamkoe codepircanue Kypca

/ Coursesummary

Knaccukanblk MexaHUKaHBIH HETi3Ti epexernepi
MEH 3aHJapblH €CceNnTepAl MIeHIyre KOJIaHy:
Kymon  epiciHmeri  JgeHe  KO3FAJBICHIHBIH
napamerpiepin Taly; IUTaHeTa OpOUTACHIHBIH
nmapaMeTpiiepiH ecenTey; eKUTK KyhelepiH
napaMmeTpiiepiH  aHbIKTay. AFBIHIAp  MEH
alfHaJIBIMIAPbl  €CenTey. OJEKTP 3apsaTapbl
KYHWECIHIH MapaMeTpiiepiH aHbIKTay. OIJIEKTp
KOHE MAarHuT OpICTepiHiH CHIaTTamMaIapblH
ecentey. JKyiuapi3gap MeH TalaKTHKaJIAPIbIH
CUMaTTaMajapblH aHbIKTay YuIiH Jlomnep MeH
abeppanus popmynanapsiH KoiagaHy. KBaHTTBIK
KYHEHIH CUIaTTaMajapblH aHBIKTayFa apHaJFaH
ecentepal memy. Kiaccukanslk oxyhenepal
CUMaTTay YIIIH KJIACCHKAJIbIK  CTaTHCTHKA
3aHIapbiH KoJjaHy. Kem OenmeKkTi KBaHTTHIK
Kydenepai — cumarray — YIIH ~ KBaHTTBIK

CTaTHUCTHUKA 3aHJapbiH KOJIJIaHy.
TepMonuHaMUKaNbIK ~ TOTEHIUANIAP  SICI.
[Inaneranapibiy, KYJIABI3AAPIbIH JKOHE

TYMaH/JBIKTapJblH CUIATTaMajapblH €CENTey
yiIH (OoTOMETpHsl »KOHE KBAHTTHIK OITHKA
3aHIapblH  KojjaHy.  l'epucnpyHsr-Peccens

[IppuMeHEeHHE  OCHOBBIX  IOJIOKEHUH U
3aKOHOB  KJIACCUYECKOW  MEXaHUKH K
PEUICHUIO 3a/ay: HaXOXACHUE I1apaMeTpoB
JBUKCHMSI TEJA B KYJIOHOBCKOM II0JIE; PACUET
[apaMeTpoB OpOUTHI IJIAHETHI; ONpPEIEICHHUE
nmapaMeTpoB  JIBOMHBIX CHUCTEM. Pacuér
MOTOKOB M uupkynsuuid. OmnpezneneHue
rapaMeTpoB CUCTEMBI JIEKTPUUYECKUX
3apsa0B. Pacuér XapaKeTPUCTUK
JJEKTPUYECKOTO W MArHUTHOIO  IIOJEH.
[Tpumenenue ¢opmyn [omnepa u abepparu
JUISL OIIPEJEJICHHUs] XapaKeTPUCTHUK 3BE3N H
rajaktuk. PemreHue 3amad i onpenesieHus
XapaKTEPUCTUK KBaHTOBOM CUCTEMBI.
IIpuMeHeHue 3aKOHOB KJIACCUYECKOU
CTaTUCTUKH JUIsl ONMHUCAHHUSI MHOTOYAaCTUYHBIX
KJIACCHUYECKHUX cucreM. IIpumenenue 3akoHOB
KBAaHTOBOM  CTaTUCTUKH I  OIHCAaHUS
MHOI'OYaCTUYHBIX KBAaHTOBBIX cHCTEM. Merox

TEPMOJIUHAMUYECKUX MMOTEHITNAIOB.
[Ipumenenne  3akOHOB ~ (OTOMETPUU |
KBaHTOBOU ONTHUKU s pacuéra
XapaKTEPUCTUK MJIaHET, 3BE3I u

Application of the basic provisions and laws of
classical mechanics to solving problems: finding
the parameters of body motion in the Coulomb
field; calculation of the parameters of the planet's
orbit; determination of the parameters of binary
systems. Calculation of flows and circulations.
Determination of the parameters of the electric
charge system. Calculation of the characteristics of
electric and magnetic fields. Application of
Doppler and aberration formulas to determine the
characteristics of stars and galaxies. Solving
problems for determining the characteristics of a
quantum system. Application of the laws of
classical statistics to describe multiparticle
classical systems. Application of the laws of
quantum statistics to describe multiparticle
qguantum systems. The method of thermodynamic
potentials. Application of the laws of photometry
and quantum optics to calculate the characteristics
of planets, stars and nebulae. Solving problems
using the Hertzsprung-Ressel diagram.
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TUarpaMMachlH KOJIJaHy apKbUIbl €CenTep/li | TYMAHHOCTEH. Pemenue 3a7a4 C
LIeTy. IIPUMEHEHHEM Jauarpammsel ['epuumnpyHra-
Peccena.

Hocmpexeusummepi/Illocmpexeuzumot/Postrequisites

dusuka OoiiblHIIA KoigaHOanbl —ecenrepai | Meroanka pemieHus OpukiIaaHbix 3amad mo | Methods of solving applied problems in physics.

mrenry saicreMeci. 3amaHayn (M3MKAHBIH ©3€KTi | (hPU3HKe. AKTyasbHbIE npoOiemsr | Current problems of modern physics. Innovative
Maceenepi. KOO-na busuka MCH | coBpeMeHHON — ¢u3uku.  Munosanuonnsie | Methods of Teaching Physics and Astronomy at
ACTPOHOMHUSIHBI ~ OKBITYJbIH  HWHHOBAIIUSIIBIK | METOJIBI HperoaaBaHusI bu3UKH u | the University
oxicTepi aACTPOHOMUU B BY3€

bazoaprama scemexuwiici / Pykosooumens npozpammer | Programme manager
Hynuposa A.M. Tesernna O.C.
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Knaccuxanwik scone keanmmulk puzukanviy 3amanayu Kepiuici /
Coepemennvle npedcmasnienus knaccuueckou u keanmosou ¢pusuxu / Modern Representations of Classical and Quantum Physics

OKy makcamut / Yueonas uens | Purpose

JlamynpiH  Kasipri Ke3eHiHaeri Kiaccukaiblk | OCBOUTH OCHOBHBIC TIPUHIIMIIBI Kitaccudeckoi | To master the basic principles of classical and
JKOHE KBaHTTBIK (bu3uKaHbIH HETI3r | 1 KBaHTOBO# ()M3MKHK Ha COBpEeMEHHOM dTame | quantum physics at the present stage of
NPUHIUIITEPIH UTEPy pa3BUTHSI development

Oxvimy namuiceci / Pesyiomamot 00yuenus / Learningoutcomes
Kypcrbi CoTTI asiKTaraHHaH keiiin | [Tocsie ycmemHoro 3aBepiieHusi Kypca | After successful completion of the course,
olTiManymbLIap odyuarommecst OyayT students will be
OH1 - imaccukanblk JkoHe  KBaHTTHIK | POl — 3Hath u nonumath pynaamentanbhbie | LO1 — to know and understand the fundamental
Gbu3MKaHBIH ipreii Herimepin Oily JKoHE | OCHOBBI KJaccHueckoi u kBaHToBOM (usuku; | foundations of classical and quantum physics;
TYCIHY; PO2 - 3uHare wucroputo cranoBieHus | LO2 — to know the history of the formation of
OH2 -~ kiaccWKanblK  JKOHE  KBaHTTHIK | KJaccH4eckoii u  kBaHTtoBou (usukm, u | classical and quantum physics, and to understand

(U3MKaHBIH KaJbINTACy TapuUXbIH Oy >KoHE
oJIapblH JlaMy IepCHeKTUBAJIAPbIH TYCIHY;

OH3 — acnanTbIK jkoHE Oi AKCIEPUMEHTTEPIHIH
MOHIH KOpCeTy, OJIapJIbIH HOTHXKENEepiH AYpbIC
TYCIHAIPY;

OH4 — coiikec MoaenbaepAl KojdJaHa OTBIPHII,
KYHenepaiH cumnarraMaiapblH aHbIKTay YILIIH
KJIACCUKAJBIK ~ JKOHE  KBAaHTTHIK  (hU3MKa
TEHJIeYJIEPIH KOJAaHYy;

OHS5 — Ttenneynep amy >kKOHE €cemTep.li IIeNry
YIIIH JKOFaphl MaTeMaTHKa ammaparblH THIMAI
naii1ajany;

OH6 — OGomkam HeMece Teopusl IICHOEpiHIE
KapacThIPbUIATBIH  TpOLECTepl, KyObUIbICTap
MEH acepliepi Tajaay )kKoHe TYCIHIIPY;

OH7 — akmapatrTel i37ey, Tangay »oHE OHICY
YIIiH FBUIBIMH, FBUIBIMH TaHBIMal  JKOHE
UG PIBIK pecypcTapabl Maijanany;

OH8 — omemHiH Ka3ipri FRUIBIMH OCHHECIHJIET1
(u3MKaHbIH OPHBIH Oaranay

MTOHUMATh MEPCIIEKTUBBI UX PA3BUTHUS;
PO3 — u3narate CyTh MHCTPYMEHTAIbHBIX U
MBICJICHHBIX HKCIEPUMEHTOB, BEPHO
UHTEPIPETUPOBATh UX PE3YNIbTAThI;

PO4 — HCII0JIb30BATh ypaBHEHUS
KJIACCUYECKOM UM KBAaHTOBOM (uU3MKK s
OTIpeIeIIeHUS XapaKTePUCTHK CHCTEM,
UCIOJb3Yysl COOTBETCTBYIOIIME MOJIEIH;

PO5 — sddextuBHO HMCMOTB30BaTH ammapar

BbICIIE  MaTreMaTHKd  JUId  TOJy4eHUs
YPaBHEHUN U PELICHUS 3a]1ay4;

PO6 — anamusupoBaTb M OOBSCHATH
MIPOLIECCHI, SIBIICHUS u 3¢ deKTsl,
paccMaTpuBaeMble B paMKax THUIOTE3bl WIH
TEOpUH;

PO7 — wucnonb3oBaTh HayuyHYyl, Hay4HO-
MOMYJISIPHYIO ~ JIUTEPATypy U LUPPOBBIE
pecypchl Ui MOUCKA, aHaiu3a U 00paboTKu
nHpopMaLuu;

PO8 — ouenuBatb Mecto (U3UMKU 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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‘ COBPEMEHHOI HAy4YHOU KapTUHE MUpa

Ilpepexeuzummepi/llpepexeusumul/Prerequisites

Kypcmuiy kvickawa mazmynot / Kpamkoe codepicanue kypea | Course summary

Knaccukanblk (QU3MKaHBIH HETI3ri  epexernepi
MEH 3aHJAapbIHBIH  KOMETIMEH IICIIUICTIH
MIHAETTEp: KIACCHUKAIBIK OOBEKTiiep MEH
OJIap/IbIH KyHenepiHin cumnaTTamanapbiH
aHBIKTAY; KIACCHKAIBIK OOBEKTUICPHIH ©3apa
opekeTrTecyl  MEH  KO3FallbIChIH  ECemTey.
KBaHTTHIK (hM3WKaHBIH HETI3T1 epexernepi MeH
3aHIaPBIHBIH KOMETIMEH MICIIJICTIH MIHACTTEP:
KBaHTTBIK 00BeKTLIEp MEH OJIApbIH
KylenepiHin cunarTaMaiapbid aHBIKTAY;
KBAaHTTBIK OOBEKTUIEPIIH ©3apa opeKeTTecyi
MEH KO3FalbIChIH ecenTey. KBaHTTBIK caHmap.
Atom. JKaHa XHUMMSJIBIK DJJIEMEHTTEp MEH
OeJIIIEeKTepAIH AlIbLTYbI

3ajaud, pelaeMble C MOMOIIBI) OCHOBHBIX
MOJOKEHUH HM  3aKOHOB  KJAaCCHUYECKOM
busuky: HaxO0oXJICHUE XapaKTEPUCTUK
KJIACCHYECKHX O0OBEKTOB M MX CHUCTEM; PacyET
B3aMMOJCHCTBUM M ABMKECHUN KIIACCHUECKHUX
00BbEKTOB. 3ajaud, peliaeMble C ITOMOIIBIO
OCHOBHBLIX MOJOXXEHHHM M 3aKOHOB KBAaHTOBOM
(buszuku: HaxO0KJICHHUE XapaKTEPUCTUK
KBaHTOBBIX OOBEKTOB M WX CHUCTEM; pPacyer
B3aHMOJICCTBUM M JBMJKCHHHM KBaHTOBBIX
0O0BEKTOB. KBanToBpie  umcia. ATomMm.
OTKpBITHE HOBBIX XMMHUYECKUX HJIEMEHTOB U
YaCTHII.

Problems solved with the help of the basic
provisions and laws of classical physics: finding
the characteristics of classical objects and their
systems; calculation of interactions and movements
of classical objects. Problems solved using the
basic principles and laws of quantum physics:
finding the characteristics of quantum objects and
their systems; calculation of interactions and
movements of quantum objects. Quantum
numbers. Atom. Discovery of new chemical
elements and particles.

Hocmpexeusummepi/Illocmpexeuzumot/Postrequisites

®dwuszuka mMoHI OOWBIHINA KOJAaHOAIbI ecenTepai
Hienry ojicreMeci. 3amaHayu (pU3MKaHbIH ©3€KT1
Moceenepi.

Mertoauka peleHuss MPUKIAAHBIX 33734 110
¢u3suke. AKTyanbHbIe poOIEeMbI
COBPEMEHHON (PU3HKH.

Methods of solving applied problems in physics.
Current problems of modern physics.

Bazoaprama scemexuici / Pykosooumens npozpammut | Prog

ramme manager

Hynuposa A.M.

\ Teaernna O.C.
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Ecenmey a0icmepi scone gpuzukanvik npoyecmepoi Komnvromepik mooenoey /
Buiuucnumenvnoie memoovl u KomnviomepHoe mooenuposanue uzuueckux npoyeccos /
Computational Methods and Computer Modeling of Physical Processes

OKy makcamut / Yueonasn uens | Purpose

Op TYpJi CHUIMATTaFbl (PU3MUKAIBIK MPOIECTEP/Il
3epTTeYy  YIIIH  ecemTey  omicTepi  MeH
KOMITBIOTEPIIIK MOJICIBJICY/l KOJIaHY bl UTEPY

OcBoUTb  NPUMEHEHHE  BBIYMCIUTENIBHBIX
MCTOAOB M KOMIIBIOTCPHOI'O MOACIUPOBAHUA
Ui U3ydeHus  (PU3MYECKMX  IPOLECCOB
pa3IMYHON NPUPOIBI

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

OKbimy

Homuiceci / Pesynemamot 00yuenusn / Learningoutcomes

Kypcersl CITTi KeHiH
OimiManymbLIap

OH1 — ¢wusukaibIK mporecc MOACIIH KYPYIbIH
HEri3ri epekenepin OlTy jKoHE TYCIHY;

OH2 KonganOanel  Oarmapiamariapibl
naiganany KesiHae (QU3MKAIBIK MPOLeCTepIi
KOMITBIOTEPIIIK  MOJCIBICYIIH OMIicTepi MeEH
ToCUIepiH 01y J)KOHE TYCIHY;

OH3 — ecenriH XybIK memiMiH Taly YIIiH
KOJIQMIIBI 9MICTI KOJIaHy;

OH4 — xoMmBIOTEPITIK MOJEINBICY HITHXKEIEPiH
Tanjay >koHe TYCIHAIPY;

OHS5 - ¢u3uKanbIK MpOIECTepi MOJCTBACY
Ke3iHJe oJicTep MEH TocUIAepaAl KOJAAaHYIbIH
TUIMJIUIITIH Oaranay;

OHG6 e3 OeriHe >koHe Oacka onebuer
KO3/IepiHEH aJIbIHFaH aKMapaTThIH JYPHICTHIFBIH
CBHIHM TYPFBIIAH Talfay, Oaranay KoHe Heri3zey
OH7 — o3 KbI3MeTIH pedrekcusiayra >XoHe
Oaranmayra JKoHE OapiblK KociOM  KbI3MET
OapbICBIH/IA OKYFa JTalbIH

asiIKTaraHHaH

IMocse ycmemHoro
o0yuarwmuecs OyayT
PO1 3HaTh M IIOHUMAaThb OCHOBHBIE
MOJIOKEHHUS, JIe)KAIlle B OCHOBE MOCTPOCHHUS
MOJI€NU (PU3NYECKOTO MPOLIECCa;

PO2 — 3Hath U moHUMATh NPUEMBI U METOIBI
KOMIIBIOTEPHOTO MOJIETTUPOBAHUS
(GU3NYECKUX MPOLECCOB MPH UCIOIb30BAaHUH
MPUKIIAIHBIX TIPOTPaMM;

PO3 — npumeHATh MOAXOIAIMN METOA A

3aBeplIeHUs] Kypca

HaXOXACHUS  NPUOMMHKEHHOTO  pELIeHMS
3aJauu;

PO4 — anammsupoBaTh UM OOBSCHATH
pe3yJIbTaThI KOMIIBIOTEPHOTO
MO/IETTUPOBAHUS;

POS5 — OLICHNBATh 3¢ EeKTUBHOCTD
MpPUMEHEHUsT TMpUEMOB U METOAOB IIpH
MOJICIMPOBAHUH (PU3MUYECKHX MPOIIECCOB;
PO6 -  kpuTHuYeckM  aHAJIU3UPOBATH,

OLIEHUBaThb U OOOCHOBBHIBATh JJOCTOBEPHOCTD
nH(pOpMalIUY, TMOJYYEHHON CaMOCTOSITEIBHO
U U3 CTOPOHHUX UCTOYHHUKOB

PO7 — rotoBbl mNpoBOIUTH peQIIEKCHIO U
OLIEHKY CBOEH JesITeIbHOCTH, U K OOYYEHHIO

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;

LO6 — 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 TEUEHUE BCcEeU

JACATCIIBHOCTH

npodeccnoHanbHOM

Ilpepexeuzummepi/llpepexeuzumui/Prerequisites

Koraprbl MaTeMaTHUKaHbIH
Tapaynapel.  @uszMka  KOHE
KYPCBIH/AAFbl )KOFapbl MaTeEMaTHKa.

TaHJayJIbl
aCTPOHOMUS

N30panHple TIIaBBl BBICIIEH MaTEMAaTHKH.
Boiciias marematuka B Kypce (QHU3UKH H
aCTPOHOMUH

Selected Chapters of Higher Mathematics. Higher
Mathematics in the Course of Physics and
Astronomy

Kypcmuiy kvickawa mazmynot / Kpamkoe codepicanue kypea | Course summary

Karenmikrep:  xikrey;  aOCONIOTTI  JKOHE
calbICThIpManbl Karedikrep. JKyblK caHmapmeH
KacaJaTblH amasiap. KomnsroTepik
AKCIICPUMEHTTIH TTAILIIT] MEH KaTeJri.
OyHKIHSIIAPIBIH JKYBIKTAYHI. CaHJBIK
nuddepeHranus. CaHpIK UHTETparus.
Tennmeynepmin canaplk 1menrimi.  Terpeynep
Ky#WeciHiH  caHnmplk menrimi.  Kapamaiipim
mudepeHIMaNIBIK  TCHACYICPAIH  CaHIBIK
menrimi. MojaenbaeyaiH Kajimbl TYCIHIKTEpI.

@dusnkanelk OO0BEKTUIEp MEH HpolecTepi
KOMITHIOTEPITIK MOJIEIBICYTE apHaJraH
aKnmapaTThIK  okydenep. Pusuka ecenTepiH

KOMIIBIOTEPIIIK MOJIEIIBJIEY.

[MorpemnocTh: Kiaccuuranms; adCoNMIOTHAS
1 OTHOCHUTENbHAs MOrPEeHOCTH. JleicTBus ¢
NpUOMMKEHHBIMA ~ YUCIIaMH. TOYHOCTH |
MOIPEIIHOCTh KOMITBIOTEPHOTO
skcnepuMenTa. [IpubmkeHne  QyHKIHIA.
Yucnennoe muddepeHnmupoBanue.
UucnenHoe uHTerpupoBaHue. YucineHHoe
peuieHue ypaBHeHUU. YMCIIEHHOE penieHue
CHUCTEM ypaBHEHHH. YmWCIeHHOE penieHue

OOBIKHOBEHHBIX TG depeHINaTbHBIX
YPaBHEHHUH. Oo6mme MTOHSTHS
MOJEIIUPOBAHUS. WNupopmanronHsie
CHUCTEMBI TUISL KOMIIBIOTEPHOTO

MOJIETTUPOBAaHUSl (U3NYECKUX OOBEKTOB H
npoueccoB. KoMIbproTepHOoe MoOJenupoBaHHE
3a/1a4 1o (pU3HKe.

Errors: classification; absolute and relative errors.
Actions with approximate numbers. Accuracy and
error of the computer experiment. Approximation
of functions. Numerical differentiation. Numerical

integration. Numerical solution of equations.
Numerical solution of systems of equations.
Numerical solution of ordinary differential
equations.  General concepts of modeling.

Information systems for computer modeling of
physical objects and processes. Computer
modeling of physics problems.

Hocmpexeusummepi/llocmpexeuzumot/Postrequisites

KOO-na  ¢usmka  MEH  acCTPOHOMHSIHBI
OKBITY IbIH MHHOBALIUSJIBIK, QJIICTEPI.

NHHOBaLlMOHHBIE  METO/BI
(U3HMKN 1 aCTPOHOMHH B BY3€.

npenoaaBaHusa

Innovative Methods of Teaching Physics and
Astronomy at the University.

bazoaprama sncemexuiici / Pykosooumens npozpammut | Prog

ramme manager

Hynuposa A.M.

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

18




Foinvim men 0inim depyoezi KomnovromepJik a0icmep men mexnoaozuanap /
Komnviomepnvie memoost u mexnonozuu 6 nayke u oopazosanuu / Computer Methods and Technologies in Science and Education

OKy makcamut / Yueonas uens | Purpose

Oxky cabakTapsI MeH FBUTBIMU
AKCIICPUMEHTTEP/Il JKoOajlay MeEH OTKi3yle
KOMIBIOTEPIIIK SAICTEp MEH TEeXHOJOTHIAPIbI
KOJITAaHY/Ibl MEHTePY

OcBouTh  NPUMEHEHUE  KOMIIBIOTEPHBIX
METOJIOB M TEXHOJIOTUH B NPOCKTUPOBAHUU U
MIPOBEJICHUU YUYEOHBIX 3aHATUH M HAYYHBIX
JKCIIEPUMEHTOB

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

OKbimy

Hamuoicect / Pesynomamot 06yuenus / Learningoutcomes

Kypcrbl CITTI KeiliH
olmiMaymbLIap

OH1 — mexTen meH yHUBEPCUTETTET1 3aMaHayU
OuiM Oepy TPOIECiHIH HEeTI3ri MIHIETTEpI MeH
TajanTapbiH OlTy KOHE TYCIHY;

OH2 -  «kompmanOanbl  Oarmapiamanapiabl
naiganany KesiHae (QU3MKAIBIK MPOLeCTepIi
KOMITBIOTEPJIIK  MOJCIBICYIIH OIICTEepi MEH
ToCUIepiH Oily JKoHE TYCIHY;

OH3 — COP, DOP, KamIbIKTBIKTaH OKBITY
TEXHOJIOTUSUTAPBIH KOJIJIaHA OTBIPBIN, 3aMaHayd
cabaKThl )xo0anay xoHe KYpY;

OH4 — xoMnbIOTEPIIIK MOJIENIBJCY HOTHXKEIEPiH
Tajujaay KoHe TYCIHIIPY;

OH5 — 3amanHayn cabakTbl OTKi3y Ke3iHJe
OMICTEpl, TOCUIAEP MEH TEXHOJOTHSIIAP/IbI
KOJIJIaHYIbIH TUIMJITITIH Oaranay;

OH6 — o3 OeriHme >koHE YIIIHIN Tapan
KO3JIepiHEH albIHFaH aKNapaTThIH JYPBICTBHIFBIH
CBIHM TYpPFBIaH Tajjay, Oaramay JKoHE
HETi37ey;

OH7 — o3 kpI3MeTIiH Taaay, ©3iH-631 Oaranay
kKoHEe OapiblKk KociOM KbI3MET OapbIChIHIA
Y3IIKCI3 OKYFa TailbIH 0OJTy.

asKTaraHHaH

IMocae ycmemHoro
o0yyarommecsi OyayT
PO1 — 3HaTh ¥ NOHMMATH OCHOBHBIE 33J]a4H U
TpeOOBaHUs K COBPEMEHHOMY
0o0pa3oBaTebHOMY IIpOLEcCCY B IIKOJIE H
BY3€;

PO2 — 3HaTh u noOHUMAaTh NPUEMBI U METOJBI
KOMIIBIOTEPHOTO MOJIETTUPOBAHUS
($U3NYECKUX MPOLECCOB MPH UCIOIb30BAHUH
MPUKJIaJHBIX IPOrpaMM;

PO3 — nmnpoektupoBaTh U  cO34aBaTh
COBPEMEHHBIN ypoK ¢ ucrnosb3zoBanueM L[{OP,
O0P, gucTaHIIMOHHBIX TEXHOJIOTHIA;

3aBeplIeHHsl Kypca

PO4 — anammsupoBaTh UM OOBSCHATH
pe3yabTaThI KOMIIBIOTEPHOTO
MO/IETTUPOBAHUS;

POS5 — OLICHNBATh 3¢ (EeKTUBHOCTh
MIPUMEHEHHSI pUEMOB, METOJI0B u
TEXHOJIOTMI NPHU NPOBEACHUH COBPEMEHHOTO
YpOKa;

PO6 -  KpuTuyecku  aHaIM3UPOBATh,

OLICHUBAaTh U OOOCHOBBIBATH JOCTOBEPHOCTH
nHpOpMaIUY, TOJYYEHHOM CaMOCTOSTEIbHO
Y U3 CTOPOHHUX UCTOYHUKOB;

PO7 — npoBoaMTh caMOaHaJIN3 U CAMOOLIEHKY

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;

LOG6 — 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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CBOCH JESITeTbHOCTH U OBbITh TOTOBBIM K
HENpPEepbIBHOMY OOYYEHHMIO B TEUYEHHUE BCEH
npodeccnoHaNbHOM e TEIbHOCTH.

Ilpepexeusummepi/llpepexeusumul/Prerequisites

[lemarorukainslk 3epTTEyep MEH ejmemMaepain | Metomonorus neparornueckux | Methodology of pedagogical research and
onictemeci WCCIICIOBAaHUH U M3MEPEHHH measurement

Kypcmuin kbickawa mazmynst / Kpamroe cooepycanue xypea | Coursesummary
bimim  Gepyneri 1mdprasik TexHomorusuiap. | [{upposbie TexHosormu B obOpasomanuu. | Digital technologies in  education. Remote
KaubIKThIKTaH OKBITY  TEXHOJIOTHsUIApHL. | JlMCTaHIIMOHHBIC texHojoruu. | technologies. Designing, creating and conducting

KommnbproTepitik 9icTep MEH TEXHOJIOTHSUIIAPIbI
KOJIZIaHa OTBIPBIN cabakTapiabl xkobanay, Kypy
XOHE  OTKi3y.  DusuKajblKk  mpouecTepii
MOJICNIBJICYAIH Kambl TYCiHiKTepi. DU3NKAIBIK
O00BEKTIEp MEH MPOIECTEP/Ii KOMITBIOTEPIIIK
MOJICNIBJICYT€ apHaJFaH 3aMaHayl aKnapaTThIK

Kynenep. Mexanuka, MKT JKOHE
TEPMOJMHAMMKA,  DJIEKTPOJUHAMHKA  JKOHE
KBaHTTHIK  (u3mka  OoWbIHIIA  ecenTepal

KOMHI)IOTepJ'IiK MOZICIILALCY

[IpoekTupoBanue, CO31aHHE U NPOBEICHHE
3aHATHI C WCIOJb30BAHUEM KOMIIBIOTEPHBIX
METOJIOB W TexHojoruil. OOumue MNOHATHS
MOJICTTUPOBaHUS  (PU3UYECKHX  IPOIIECCOB.
CoBpemeHHble HH(POPMAIIMOHHBIE CHCTEMBI
JUISL KOMIIBIOTEPHOTO MOJEIUPOBAHUS
¢uznueckux  OOBEKTOB U MPOLECCOB.
KommnerorepHoe MozenupoBaHue 3axad 1o
mexanuke, MKT u  tepmomuHamuke,
ANEKTPOAMHAMUKE U KBAaHTOBOU (pu3mKe

classes using computer methods and technologies.
General concepts of modeling physical processes.
Modern information systems for computer
modeling of physical objects and processes.
Computer modeling of problems in mechanics,
MCT and thermodynamics, Electrodynamics and
quantum physics

Ilocmpexeusummepi/Illocmpexeuzumul/Postrequisites

Po6ororexnuka OolibiHIIAa mpakTHKyM. KOO
MeH MekTente ¢u3nKka OOWBIHIIA FHUIBIMU
3epTTeyepl YHbIMIACTBIPY XKOHE KOCIApIIay.
3epTTey NPAKTHKACHIL.

[IpakTuxkym o POOOTOTEXHHUKE.
Opranuzanus ¥ IUIAHUPOBAHUE HAYYHBIX
HCCIIEIOBaHUM MO (U3UMKE B By3€ M IIKOJIE

HccnengoBaTenbckas IIPpaKTHUKaA.

Workshop on Robotics. Organization and Planning
of Research in Physics at University and School.
Research practice.

Bazoaprama scemexuici / Pykosooumens npozpammet | Prog

ramme manager

Hynuposa A.M.

\ Teaernna O.C., KacbimoBa A.T.
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Il 2 oKy KbLIBIHA APHAJIFAH 3JIEKTUBTIK MAH/EP / DJIeKTUBHbIE TUCIHILIHHBI 1JIs1 2 roaa ooyuyenns / Elective courses for
master's students of the 2nd year of study

Duszuka nani 00lLIHWIA KOJI0aHOAIbL ecenmepoi uieuly a0icmemeci /
Memoouka pewienusa npukiaonwix 3aoau no ¢usuxe / Methods for Solving Applied Tascs in Physics

OKy makcamut / Yueonas uens | Purpose

Konman6anbl  Gu3MKaIbIK —ecenTepi
o/liCTeMECIHIH Heri3epiH MeHrepy, (usmuka
OOWBbIHIIIA KOJJAaHOANbl ecenTepial MISHIyAiH
KociOM OUTIK MeH JaFIbUIapbIH KaJIBIITACTRIPY

nIenry

OmiajicHHe OCHOBAMH METOIMKH PEIICHUS
MIPUKIIATHBIX (buznueckux 3ajad,
¢dbopmupoBanrue NMPO(HECCHOHATBLHBIX YMEHHM
Y HaBBIKOB PCHICHHS TMPUKIATHBIX 3a7ad IO
(busuke

Mastering the basics of the methodology for
solving applied physical problems, the formation
of professional skills and skills for solving applied
problems in physics

Hamuoicect / Pesynomamot 06yuenus / Learningoutcomes

OKbimy
Kypcrbl CoTTI asIKTaFaHHAH KeHiH
olmiMaymbLIap
OH1 - (¢Jwusuka Oo¥bIHIIA  KOJIIAHOABI

ecenTep/i mIenryi MeHrepyIiH MaHbI3IbLUTBIFBIH
01Ty ’KOHE TYCIHY;

OH2 - (¢wusuka OoWpIHIIA  KOJTAHOATHI
ecenTep/l MIeMyaiH oMICTepl MEH TocUIAepiH
0111y, MoHapasblK OalaHbICTap OPHATY;

OHS3 — ecentiH mapTel MEH LICNIy aJTOPUTMIH
Tanjnay, OuTiM anyuibuiapra Ienry OapbIChIH
Tapary;

OH4 — oprypai TunTeri KomgaHOambl ecenTep/ai
HIeTy YIIiH 9ICTEMEINIK TOCUIAeP Il KONIaHy;
OH5 — TteHmeynep anmy >KOHE ecenTepili IMIeNry
YILiH MareMaTHKa  anmapaTblH  THIMAI
naii1aanys;

OH6 — Oenrini Oip TamcelpMa asChIHIA
KAapacThIPbUIATBIH  MpOILeCTEPll, KyObUIBICTap
MEH acepiepl Tanjay KoHe TYCIHAIPY;

OH7 — akmapaTTsl i31ey, Tajjay XKoHE OHICY
YIIIH FBUIBIMH, FBUIBIMH TaHbIMAJd  JKOHE
UQPIBIK pecypcTapibl Naigaiany

IMocae ycmemHoro
o0yyarommecsi OyayT
POI1 — 3HaTh U NOHUMATh 3HAUYCHHE OCBOEHUS
pelIeHsI MPUKIAIHBIX 3a7a4 1m0 (PU3UKE;

PO2 — 3HaTh MeToAbl M NPHUEMBI pPELICHUs
MIPHUKIIATHBIX 3a1a4 o dusuke,
yCTaHaBJIMBaTh MEXKIPEAMETHBIE CBSI3U;

PO3 — ananu3upoBarh YCIOBHE 3aJaud U
QITOPUTM  PELICHHUs, TPAHCIUPOBATh XOJ
pelieHns o0y4Jaruumcs;

PO4 — ucnonp3oBaTh METOIUYECKUE MPUEMBI
JUTSL PEIICHUs] TIPUKIIaTHBIX 3329 Pa3TUIHbIX
THUIIOB;

POS5 — sddextuBHO HMCTONB30BaTH ammapar
MaTeMaTHUKU JJIsi TOJIY4YEeHUS ypaBHEHUH U
peleHws 3a/1a4;

3aBeplIeHHs] Kypca

PO6 — anHanu3upoBaTh M OOBSCHATH
MIPOLIECCHI, SIBIICHUS u 3¢ deKTsl,
paccMaTpuBaeMble B paMKax KOHKPETHOMN
3aJauu;

PO7 — wucnonws3oBaTh Hay4yHYI, Hay4HO-
MOMYJSIPHYIO ~ JIMTEPATypy U LHUQPPOBbIE

After successful
students will be
LO1 — to know and understand the importance of
mastering the solution of applied problems in
physics;

LO2 — to know methods and techniques for solving
applied problems in physics, to establish
interdisciplinary connections;

LO3 — analyze the condition of the problem and
the solution algorithm, broadcast the course of the
solution to students;

LO4 — use methodological techniques to solve
applied problems of various types;

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

LO6 — analyze and explain processes, phenomena
and effects considered within a specific task;

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

completion of the course,
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pecypcehl Ui TIOMCKa, aHalIu3a U 00pabOTKH
uHpOpMaIu

Ilpepexeuzummepi/llpepexeuzumui/Prerequisites

Koraprel MaTEMAaTHUKAHBIH TaHIAYIIbI
Tapaysaphbl. Teopusuiblk ~ (H3MKa  JKOHE
acTpou3nKa KypCHIHBIH TaHIAYyJbl Tapaylapbl.
®dusnka JKOHE  aCTPOHOMHUS  KYPCBIHJAFbl
KOFapbl Maremarthka. KiraccHKalblK — KOHE
KBAHTTHIK (DM3MKAHBIH 3aMaHayH KOPIHICi.

N30panHple TIIaBBl BBICIIEH MaTEMAaTHKH.
N30pannble T71aBbl TEOPETUUYECKON (UBUKH U
acTpodusuku. Briciias maTemMaTtuka B Kypce
¢uzukn u  acrpoHomuu. CoBpeMEHHBIE
MPEJCTABICHUS KIACCHYECKOM M KBAaHTOBOM
(105637041

Selected Chapters of Higher Mathematics, 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

Kypcmuiy kvickawa mazmynst / Kpamrkoe codepicanue kypca / Course summary

OusukanelK ~ ecentep  QUIMKAIBIK  OUTIM
KYPBUIBIMBIHBIH ~MaHBI3Bl Kypamjac OeJriri
perinme.  Ecemrepmi  memry — mporeciHie

CTYIICHTTEp MEH OKYIIBLIAPJBIH OKY-TaHBIMJIBIK
Kbi3MeTi. Ecenrepni memryaiH —alropuTMIIK
oiCTepiH KOJIJIaHy. dusnka OOMBIHIIIA
IIBIFAPMAaIIBUIBIK ~ ecenTep.  KypbUIbICTaFbI
¢usukanblK ecenrtep. «MoyeKynanblK (QU3UKa»
OeuiMi OOMBIHIIIA KOJAaHOAIBI ecenTepli HIeny.
«TepmoauHamuka» OeniMi OOMBIHIIA ecenTepl

memry — omicremeci.  Ecemrepai  mremryne
ofiCHAMAaJIBIK MPUHIUANITEPI1 KOJIJIaHy.
DIeKTpOCTaTHKA Mocenenepin 1108311371 113

O/IICTEMENIK EepeKIIeNiKTepl. DKCIEPUMEHTTIK
ecentepal menry ogicremeci. OnTuka OONbIHIIA
AKCIIEPUMEHTTIK €CENTEeP Il MIENTy 9J1iCTeMEC.

®usznyeckue 3a1adyd  Kak CYLIECTBEHHBIN
COCTaBHOM 3JIEMEHT CTPYKTYpPbI (PM3UYECKUX
3HaHUMU. Y4eOHO-TI03HaBaTeNbHAS
JEATEIIBHOCTh CTYJEHTOB M Y4YalllUXCsl B
npouecce peuieHuss 3anad. lcnomnws3oBaHue
QITOPUTMUYECKUX METOAOB PELICHMS 3alad.
TBopueckue 3agauu no ¢usuke. Gusnueckue

3aJ1a4n B CTPOUTENBCTBE. Pemenue
MPUKJIIATHBIX 3a/1a4 o pazneny
«MonekynspHast duznkay. Meroauka
peuieHus 3a/1a4 o pazneny
«TepmonrHaMuKay. Hcnonb3oBanue
METOA0JIOTUUECKHUX MPUHIUIIOB npu
peleHnmn 3a7ad4. Mertonuueckue
0COOEHHOCTH pereHus 3a/1a4 o
AEKTPOCTATHKE. Meroanka pereHus
SKCIEPUMEHTAIbHBIX  3aJad.  Meroauka
peIICHUA OKCIECPUMCHTAJIBHBIX 3aaa4d II0
ONTHKE.

Physical tasks as an essential component of the
structure of physical knowledge. Educational and
cognitive activity of students and students in the

process of solving problems. The wuse of
algorithmic  methods for solving problems.
Creative tasks in physics. Physical tasks in

construction. Solving applied problems in the
section «Molecular physics». Methods of solving
problems in the section «Thermodynamics». The

use of methodological principles in solving
problems. Methodological features of solving
problems in electrostatics. Methods of solving
experimental problems. Methods for solving

experimental problems in optics.

Hlocmpexeusummepi/Illocmpexsuzumot/Postrequisites

| -

bazoapnama scemexuici / Pykosooumens npozpammst / Programme manager
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Mexkmenme scone JKOO-0a ¢huszuka naninen onumnuaoa yuvimoacmoipy aoicmemeci /
Memoouxka opzanuzauyuu onumnuad no gusuxe ¢ wikone u gyze | The Methodsof Organization of Olympiads in Physics at School and University

OKy makcamut / Yueonas uens | Purpose

@du3uka OOWBIHIIA ONMMITUATAIBIK eCenTep/Ii
STy 9MIICTEeMECIHIH HETi3JepiH MEHTepy JKOHE

OBJIaIIeHI/Ie OCHOBaAaMH MCTOAWKHU PCUHICHUA
OJIMMITMaAHBIX 3aJa4 10 (l)I/IBI/IKe u

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

OKYIIBUIAP MEH  CTYJICHTTEpre apHAJIFaH | OpraHU3aluyi OJIMMIIMAJ JJIs IIKOJbHUKOB M | Organizing Olympiads for schoolchildren and
OJIMMITHAIATIAp bl YIHBIMIACTBIPY CTYJICHTOB students
Oxvimy namuoiceci / Pezynomamot 00yuenus / Learningoutcomes

Kypcrbl CoTTi asiKTaraHHAaH keiiin | Ilocsie ycmemHoro 3aBepumienusi kKypca | After successful completion of the course,
olriMasymbLIap odyuarommecst OyayT students will be

OH1 - ¢wusuka OoiibiHma optypai tunreri | POl — 3Hate u monuMath metonsl perrenus | LOL1 — to know and understand the methods of
OJIMMITMAJANIBIK ~ €CeNTepli ISy OMICTEePiH | OJMMIIMAIHBIX 3agad pa3Hbix TumoB 1o | Solving Olympiad problems of various types in
KOHE  ONMMIMAIANBIK  ecenTepai  mienryai | Gu3uke W KpUTepuu oleHuBaHus pemienus | physics and the criteria for evaluating the solution

Oaranay KpUTEpHIJIEpiH 01Ty )KOHE TYCIHY;

OH2 — okymibuiap MeH CTYIACHTTEpre apHaJlfaH
MOHMIK  OJMMITHAANAPAbl  YHBIMIACTHIPYIBIH
HETI3r1 epexxesiepl MEH TaJlanTapbiH Oify;

OH3 - ecenTiH WApTBIH JKOHE IIEMIIM
ATOPUTMIH Tayjay, MOHAPAIBIK OaillaHbICTap
OpHarTy;

OH4 - ouTiM aTylIbUIapabl MIOHTIK

ONMMITHAJIaNiapFa KaThICyFa JaibIHAAy YIIiH
TUIM/I1 9/IICTEMENIK TICUIAEP/Il KOJIaHy;

OH5 — TteHmeynep amy >KOHE ecenTep.li IMIeIry
YILiH MaTeMaTHKa  anmapaTblH — THIMAI
naii1aanys;

OH6 — Oenrini Oip TamcelpMa aschIHIA
KAapacThIPbUIATBIH  IMpOIeCTEPll, KyObUIBICTap
MEH acepiepl Tanjay KoHe TYCIHAIPY;

OH7 — akmapaTThsl i37ey, Tajaay JXKoHE OHICY
YIIiH FBUIBIMH, FBUIBIMH TaHbIMAJ  JKOHE
nUQPIBIK pecypcTapibl Naigaiany

OJIMMIIMAIHBIX 32744,

PO2 — 3HaTe OCHOBHBIE IIOJIOKCHHUSA U
TpeOOBaHHUS MO OpraHU3aAlMH TPEIMETHBIX
OJIUMITMAJ JJIs IKOJIbHUKOB U CTYJEHTOB,;

PO3 — ananu3upoBarh YCJIOBHE 3aJaud H
ITOPUTM peleHus, yCTaHaBJIMBATh
MEXITPEIMETHBIE CBSI3H;

PO4 -  wucnone3oBath 3¢ (eKTUBHBIE

METOJIMYCCKUE TPHEMBI IS MMOATOTOBKHU
oOydaromuxcsi K Y4acTHUIO B TPEIMETHBIX
OJIUMITHAIAX,

PO5 — sddextuBHO Hcmonb3oBaTh ammapar
MaTEeMaTHKU JUIS TONYYCHHUS YPaBHCHHHA W
pelieHus 3a1ay;

PO6 — anmammsupoBaTh W  OOBSCHATH
IIPOLIECCHI, SIBJICHUS " 3¢ deKTHI,
paccMaTpuBaeMble B paMKaX KOHKPETHOW
3aJauu;

PO7 — wucnonp3oBaTh Hay4yHYyI, Hay4HO-
NONMYJSIPHYIO  JIUTEpAaTypy M IH(pOBHIE

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
to obtain equations and solve problems;

LO6 — analyze and explain processes, phenomena
and effects considered within a specific task;

LO7 — to use scientific, popular science literature
and digital resources for the search, analysis and
processing of information
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pecypcehl Ui TIOMCKa, aHalIu3a U 00pabOTKH
uHpOpMaIu

Ilpepexeuzummepi/llpepexeuzumui/Prerequisites

Koraprsl MaTeMaTUKaHbIH TaHAAYJIbI
TapayJiapsl. Teopusuiblk ~ (u3uKa  KOHE
acTpou3MKa KYpChIHBIH TaHIAYJIbl Tapayiaphl.

N30panHple TIIaBBl BBICIIEH MaTEMAaTHKH.
N30pannble T71aBbl TEOPETUYECKON (UBUKH U
acTpo(U3HKH.

Selected Chapters of Higher Mathematics. Selected
Chapters of the Course of Theoretical Physics and
Astrophysics.

Kypcmuvinkwick,

awa masmynot / Kpamkoe cooeparcanue Kypca | Course summary

Ou3MKaIbIK OJTUMIINAAAIap: TAPUXbI, KE3EHIEPI,
TaJanTapbel, epeKIeNikTepi. S5 koHE 6
CHIHBINITAPFA AapHAIFAaH TEOPHUSIIBIK TYPHAbIH
ecenTepi. 7-ChIHBIIKA apHaJFaH TEOPHUSIIBIK
TYpIObIH  ecenTepi. 8-ChIHBINIKA  apHaJFaH
TEOPMSUIBIK ~ TYpABIH  ecentepi. 9-ChIHBINKA
apHaJFaH TEOpUsUIBIK TypAblH ecentepi. 10-
CBIHBINIKA ~ ApPHAJFaH  TEOPUSUIBIK  TYPJBIH
ecentepi. 11-ChIHBIIKA apHAJIFaH TEOPHUSIIBIK
TYpABIH ecenTepi. OKCHEPUMEHTTIK TYpPIbIH
OJIMMITHAMIANIBIK ecenTepl. MeKTen Ke3eHIHIH
TancelpManap makeTiH Kypy. Kamamblk xoHe

Ou3nyecKkue OJUMIUA/ABI: HCTOpHS, ATarlbl,
TpeOoBaHUS, 0COOCHHOCTH. 331291
TEOPETHUYECKOro Typa sl 5 u 6 KI1accos.
3ajaund TEOpPETHYECKOro Typa uisl 7 Kiacca.
3amaun TEOpeTUYEeCKoro Typa st 8 Kiacca.
3amaun TeOpeTUYECKOro Typa st 9 Kiacca.
3anaun Teopernyeckoro typa mis 10 kiacca.
3amgauu Teopernueckoro Typa miusa 11 kmacca.
OnuMnuagHeie 3a7a4d HKCIEPUMEHTAIBLHOTO
typa. CocraBieHue  TakeTa  3aJaHUM
IIKOJILHOrO  JTama.  AHamu3  3ajaHuil
TOPOJICKOTO M OOJAaCTHOTO JTamoB. AHaW3

Physical Olympiads: history, stages, requirements,
features. Tasks of the theoretical tour for grades 5
and 6. Tasks of the theoretical tour for the 7th
grade. Tasks of the theoretical tour for the 8th
grade. Tasks of the theoretical tour for the 9th
grade. Tasks of the theoretical tour for the 10th
grade. Tasks of the theoretical tour for the 11th
grade. Olympiad tasks of the experimental round.
Preparation of a package of tasks for the school
stage. Analysis of tasks of the city and regional
stages. Analysis of tasks of the republican stage.
Analysis of tasks of international physics

OONBICTBIK ~ KE3CHJAEPIIH  TalchIpMalapbiH | 3adaHuii pecrnybiaukanckoro srtama. Ananu3 | Olympiads. Features of remote Olympiads.
Tannay. PecyOnukanbIK Ke3eH TalChpMalapblH | 3aJaHU  MEXKIYHAPOJHBIX OJIIMMITHAM TIO
tannay. @uszuka OoHbIHIIA  XaJbIKapalblK | PU3UKE. OcobenHoctu IIPOBEACHUS
ONUMIUAAANIAP/IGIH  TalChIpManapblH Talfay. | JUCTAHIIMOHHBIX OJHUMITHA].
KampIkTeikTan OJIIMITHATaJIapAbI OTKI3y
epeKUIeIiKTeDI.
H‘ocmpekeu:mmmepi/Hocmpekeuzumbl/PostrequT'sites

bazoaprama sncemexuiici / Pykosooumens npozpammet | Programme manager

Hynuposa A.M. \ Teaernna O.C., KaceimoBa A.T'.
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STEM-6inim d6epy mexnonozusnaput / Texnonozuu STEM-oopazoeanus / STEM Education Technologies

OKy maxcamut / Yueonasn uens | Purpose

STEM-TocinmiH HeETi3ri NPUHLIUITEPIH, OHBI
¢u3nka KypchlH OpTYpii OKy cabakrapbIHIA
OKBITYJIa JKY3€re achlpy oJiCTEMECiH Hrepy.
benrici3gik, eKIYIITBUIBIK JKaFdaijiaH IIbIFY
KOJIBIH Ta0y JaFIbLIAPbIH KAJIBIITACTBIPY

OcBoenue 06a3oBbix mnpuHIUNOB STEM-
Moaxoaa, METOAMKUA pealu3alid €ero B
MpenoaBaHuu Kypca (GU3UKH B Pa3HOTO BUAA
y4eOHBIX 3aHATHH. DPOpPMHUpPOBAHUE YMEHUI

HaxoauTb BBIXOJ B COCTOAAHUN
HGOHpGI{GHéHHOCTH, HCOJHO3HA4YHOCTH,
ABYCMBICJIICHHOCTH

Mastering the basic principles of the STEM
approach, methods of its implementation in
teaching a physics course in various types of
training sessions. Formation of skills to find a way
out in a state of uncertainty, ambiguity, ambiguity

OKbimy

Homuiceci / Pezynemamol 0oyuenusn / Learningoutcomes

Kypcersl CITTi KeHiH
OimiManymbLIap

OH1 — STEM 6inim OepyaiH Herisri 3aMaHayu
TEOPUSIIBIK JKOHE 9/IiCHaMaNbIK HET13[IepiH Oiy;
OH2 — anrran GumiMIIEpiH KOFaphl OKY OPHBIHAA,
Mmekrente, komtemkae STEM-6imim  Gepyni
KY3ere acblpy TOKIpuOeciHe KoIAaHy;

OH3 — oKy ic-opekeTiH Tamgay IKOHE
Kocrapray;

OH4 — oky ic-opekeTiH peduieKkcHsiay KoHE
©31H-031 Oaranay;

OH5 -  opintectepMeH  koHE  OUTIM
alylIblJIapMeH  KapbIM-KaTblHac,  TaJIKbLUIAY,
YKYMBICTBI THIHJIAY JIaFIbIJIapbIHA HEe 00Ty,

OH6 — TyblHIaraH Mocenenepai — IIemry
JaFapuIapbiHa We 00Ny JKOHE KOJIJaHy JKOHE
mienriM  Kabbuijgay KesiHae Tayekenre Oapyra
JaibIH 00Ty,

OH7 — Oakputaymap MeH SKCIEPUMEHTTEPIIH
HOTH)KENIEpIH TEOPHMSUIBIK Tajaay oSJICTepiH,
KOMIIBIOTEPIIIK MOJIENBJICY 9/IICTEPIH MEHTEPY.

asiIKTaraHHaH

IMocse ycmemHoro
o0yuarwmuecs OyayT
POl — 3Hatb OCHOBHBIE COBpPEMEHHBIE
TEOPETUYECKUE U METOA0JIOINYECKHE OCHOBBI
STEM-o6pa3oBanus;,

PO2 — npuMeHATH MOJNydyeHHBIE 3HAHUS K
npaktuke peanusanuu STEM-o0pa3oBanus B
BYy3€, IIKOJI€, KOJUIEIXKE;

PO3 — ananu3upoBaTh M IUIAHUPOBATH CBOKO
y4eOHYIO 1eATEIbHOCTb;

PO4 — ocymecTtBiATh peduekcuro U
CaMOOIICHKY CBOEH y4eOHOM eATeTbHOCTH;
POS5 — umeTh HaBBIKK OOILIEHUS, 00CYKAECHUS,
ciymaHus — paboThl ¢ KOJuleTaMH U
00y4arnuMucCs;

PO6 — nmeTh 1 IPUMEHATH HABBIKHM PEIICHUS
BO3HHUKAIOIIUX Mpo0JeM U  TOTOBHOCTh
PHUCKOBATH TP MIPUHITHN PEIICHUS;

PO7 — Brmagerp MeTOIaMu TEOPETUYECKOTO
aHajM3a  pe3yJbTaToOB  HAOMIOJACHHA U
9KCIIEPUMEHTOB, NMPUEMAMHU KOMIIBIOTEPHOTO
MOJIETTUPOBAHUSI.

3aBeplIeHUs] Kypca

After successful
students will be
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.

completion of the course,
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Ilpepexeuzummepi/llpepexeuzumui/Prerequisites

| -

Kypcmuinkvickawa mazmynnt / Kpamrkoe codepycanue kypca | Course summary

STEM-06inim 6epyxin Herisri epexenepi. STEM
OuTiMiHIH maiiga OoJly JKOHE JamMy TapHXBbl.
STEM 6imim  Gepy Herizgepi. STEM-6inim
OepyaiH Ma3MyHBbI MEH 9JIICTEMECi: OKBITYIaFbl
xobanap; uuesnapabl Oackapy >KOHE oOJiapiAbl
umrepinery.  Kamagarbl, OONbICTaFrbl  KoHE
pecriyonukanarsl STEM-Ounim Gepy xargaibiH
Tangay. STEM 3epTXaHANIAPbIHbIH
KaOIBIKTapHI.

OcnoBuble nonoxenus: STEM-o6pa3oBanusi.
Uctopust Bo3HukHOBEeHUS U pa3zBuTus STEM-
obpazoBanus. OcuoBel STEM-o6pa3oBanusi.
Coneprxanue u METOIUKA STEM-
oOpa3oBaHMs:  MPOEKTHl B  OOy4YCHUHU;
yIpaBieHUEe UACSIMH W WX MPOJBHKEHUE.
Anamuz cocrostuust STEM-o0pa3oBanusi B
ropoze, obnactu u peciyOIuKe.
O6opynosanne STEM-nabopatopuii.

The main provisions of STEM education. The
history of the emergence and development of
STEM education. Basics of STEM education. The
content and methodology of STEM education:
projects in training; management of ideas and their
promotion. Analysis of the state of STEM
education in the city, region and republic.
Equipment of STEM laboratories.

Ilocmpexsusummepi/Ilocmpexeusumut/Postrequisites

bazoaprama sncemexuiici / Pykosooumens npozpammet | Programme manager

Kapasbikacos b./K.

\ Kapasikacos B.K.
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Pooomomexnuxa oouvinma npaxkmuxym / Ilpakmuxym no pooomomexnuxe /\Workshop on Robotics

OKy maxcamut / Yueonasn uens | Purpose

Nmxeneprik MOJICHUET caJlachIH/aFbl
KY3bIpeTTep/li KaJBINTACThIpy YLIiH (U3KKa
3aHJapbl MEH acHanThlK — OargapiiaMalibik
KypaJiapasl naijanany bl 0azabIK

KaFUJIaTTapbl MCH TOCUIACPIH UTEPY

OcBoeHne 0a30BBIX NMPHUHLIUIIOB M MPUEMOB
UCTOJB30BAHUS ~ 3aKOHOB  (U3UKU U
MHCTPYMEHTAJBHBIX IMPOTPAMMHBIX CPEICTB
it (popMUpOBaHUS KOMIIETEHIMHA B cdepe
WH)KEHEPHOH 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

Hamuoicect / Pesynomamot 06yuenus / Learningoutcomes

Kypcrbl CITTI KeiliH
olmiMaymbLIap

OH1 — poOoTOTeXHMKAaHBIH HEri3ri 3amMaHayu
TEOPHUSIIBIK JKOHE 9JIiCHAMAIBIK HET13/IepiH Oiy;
OH2 - amran OimiMAEpiH OKY MpoLECIHIE
WH)KCHEPJIIK ~ DIEMEHTTepAl  iCKe  achIpy
ToXipuOeciHe KOJIJaHy;

OH3 -  poboToTeXHWKamarel  3aMaHayH
TEH/JCHIMSUIApbl  €CKepe  OTBIPBIN,  OKY
KBI3METIH TaJIJIay JKOHE JKOocTapiiay;

OH4 — pednexcusHbl, ©3i1HIH OKY 1C-OpeKETiH
©31H-631 Oaranayabl JXKOHE TalJaylbl XKy3ere
aceIpy;

OHS5 — mpIFapManIbUIbIK JKOHE CHIHU OMIIAYIH,
MOHApaNbIK JKoHE WHXEHEPIIK ourimMai
JAMBITYFa JTalbIH 00JTY;

OH6 — TyblHIaraH Mocenenepiai  Iemry
JaFIbUTapbiHa e 00y JKOHE KOJAaHy, TOYeINCi3
KOHE allkallbl IenriMaep KaObuigay KesiHme
Toyekenre Oapyra JaibiH 00y;

OH7 — Oakputaymap MeH SKCIEPUMEHTTEPIIH
HOTH)KENIEpIH TEOPHSUIBIK Tajaay oSJICTepiH,
KOMIIBIOTEPIIIK MOJIENbJICY 9/IICTEPIH MEHTEPY.

agKTaraHHaH

IMocae ycmemHoro
o0yyarommecsi OyayT
POl — 3Harb OCHOBHBIE COBPEMEHHbBIE
TEOPETUYECKHE M METOAO0JIOTUYECKHE OCHOBBI
POOOTOTEXHHKH,;

PO2 — npuMeHATH MOJIyYEHHbIE 3HAHUS K
MPaKTHKE peanuzanum AIIEMEHTOB
WH)XEHEpUHU B Y4eOHOM IIpoI1iecce;

PO3 — ananu3upoBaTh U MJIAHUPOBATH CBOIO

3aBeplIeHHsl Kypca

yueOHYIO JeSITETTHHOCTD c yIETOM
COBpPEMEHHBIX TEHJICHIIUI B pOOOTOTEXHHUKE,
PO4 — OCYIIECTBIISITh pednekcuto,

caMOaHalW3 U CaMOOIIEHKY CBOed y4eOHOi
NeSTeTbHOCTH;

PO5 - wumeTp TOTOBHOCTH pa3BHUBaTh
KpEaTUBHOE M KPHUTHYECKOE MBIIUICHHE,
MEXIUCLUIITINHAPHBIE u UH)XEHEPHBIE

3HAHUS;

PO6 — uMeTh ¥ NPUMEHATH HABBIKU PELICHMUS
BO3HUKAIOMIUX MpoOJeM U  TOTOBHOCTh
PUCKOBAaTh MPU IPUHATUU CAMOCTOSITEIBHBIX
Y KOJUIETHAJIBHBIX PEUICHUM;

PO7 — Brnagerp MeTOIaMu TEOPETUYECKOTO
aHajM3a  pe3yJbTaToOB  HAOMIOJACHHA U
9KCIIEPUMEHTOB, NMPUEMAMH 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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‘ MOJCIIMPOBAHNSI.

Ilpepexeuzummepi/llpepexeusumul/Prerequisites

Frumeiv MmeH OutiM Gepy/ieri KOMIBIOTEPITIK
o/licTep MEH TEXHOJIOTHSIIAP

KoMnbroTepHbIC METO/bI U TEXHOJIOTHH B
HayKe U 00pa30BaHUU

Computer Methods and Technologies in Science
and Education

Kypcmoin kbickawa mazmynst / Kpamroe cooepacanue kypea | Course summary

PoGororexnukara kipicre: poOOTTHI aHBIKTAY
KOHE OHBIH HET13T1 cunarTaMasnapsl;
POOOTOTEXHUKAHBIH JaMy TapHXbl >KOHE OHBI
opTYpIi cayajapaa KOJIJIaHy. Po6or
KOMIOHeHTTepl. PoOoToTexHUKanIblK Oackapy
KyHenepi. PoOOTOTEXHHKANBIK MPOTOTHIITED
oHe onap/ibl chiHay. [loHapanblk sxobanapaarsl
POOOTOTEXHUKAITBIK Kyienep.
PoGoToTexHUKANBIK 3epTTeyiep JKOHE ©3€KTi
xobanap. PoboToTeXHHKAIaFbl SKOHOMUKAJIBIK,
FBUIBIMHU, MOJCHH JKOHE SJICYMETTIK acHeKTiiep
OoJramrakra POOOTOTEXHUKAHBI JAMBITY
(omeMIiK  JKOHE OTaHIBIK  TEHACHIUSIIAP).
PobGoToTexHuKagarsl Mocenenep/ii memnry.

BBenenue B poOOOTOTEXHHUKY: OIpeleieHHe
poboTa W €ro OCHOBHBIE XapaKTEPHCTUKU;
UCTOpUSL PAa3BUTUS POOOTOTEXHUKH U €€
NPUMEHEHHUsT B pPa3JIMYHBIX  OOIACTAX.
Kommonentsl poGora. PoboroTexHuueckue
cucTeMbl ynpasieHus. PobororexHuueckue

MIPOTOTHIIBI u ux TECTHPOBAHHE.
Pobororexunueckue CHCTEMBI B
MEK TUCIMITIMHAPHBIX IPOCKTaXx.
PoGororexHuyeckue UCCIIEIOBAHUS u
aKTyaJbHbIE  IMPOEKThL.  JKOHOMHYECKHE,
Hay4dHbIC, KYJIbTypHBIE U  COI[HAJbHBIC
acrekTel B poboroTexHMKe  Pasputne

poOOTOTEXHUKH B OyaymeM (MHUpPOBbIE U
OTEYECTBEHHBIE  TEHACHIWH).  Pemenue
po6JieM B pOOOTOTEXHHUKE.

Introduction to robotics: definition of a robot and
its main characteristics; history of the development
of robotics and its application in various fields.
Robot components. Robotic control systems.
Robotic prototypes and their testing. Robotic
systems in interdisciplinary projects. Robotics
research and current projects. Economic, scientific,
cultural and social aspects in robotics The
development of robotics in the future (global and
domestic trends). Problem solving in robotics.

Ilocmpexeusummepi/llocmpexeuzumul/Postrequisites

Bazoapnama scemexwici / Pykosodumens npozpammet | Programme manager

Kapasikacos b.K.

\ KapJabikacos b.2K.
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/KOO-0a ¢puzuxka men acmponomusansvt OKblmyOvl UHHOBAUUATBIK, d0icmepi /
Hnnosayuonnsie memoosl npenooasanus usuku u acmponomuu 6 gyse |
Innovative Methods of Teaching Physics and Astronomy at the University

OKy makcamut / Yueonasn uens | Purpose

FrumpiMu-nienarorukanplk  MiHACTTEPAl STy
KOHE JIMCCepTalvs Ka3dyFa >JKOHE KOpFrayra

OBnasieHe MHHOBAIMOHHBIMUA ~ METOJaMHU
o0y4yeHus (pu3MKe ¥ aCTPOHOMHUU B BY3€ LIS

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

mavbiHaplK  ymin  JKOO-ma  ¢usmka MeH | pelieHHMs HaydHO-riearorudeckux 3amgad u | and pedagogical problems and prepare for writing
ACTPOHOMHMSIHBI  OKBITYJBIH  HMHHOBAaIMSUIBIK | IOATOTOBKM K Hamucanuro 1 3amure | and defending a dissertation
o/licTepiH MEHrepy JUCCEPTAIIU

Oxvimy nomuoiceci / Pezyiomameut 00yuenusn / Learningoutcomes
Kypcrbl CoTTIi asiKTaraHHAaH keiiin | ITocsie ycmemHoro 3aBepumenusi kKypca | After successful completion of the course,
olriMasymbLIap odyuarommecst OyayT students will be
OH1 - xorapel  Oimim  camaceiHgarsl | PO1 — 3Hath rocyaapcrBennyro moautuky B | LO1 — know the state policy in the field of higher

MEMIIEKETTIK CascaTThl Oiy;

OH2 — kocimTiK KBI3METTIH IICUXOJIOTHSUIBIK-
negarorukanelk  Herizgepin koHe JKOO-nma
¢u3uka MEH  aCTPOHOMMSIHBI  OKBITYIBIH
Ma3MYHBbI MEH OMICTEMECIHIH ©3€KTI1
MoceJieNiepiH 01Ty XKoHe TYCIHY;

OH3 - MOJTYJIB/TIK OiTim oepy
OarapiamanapblH, KYMbBIC OKY >KOCIHapJapblH,
cwabyctap MeH Oakbulay MaTepHalljapbiH
xKobasay JaF/ibUIapbIH TaJay )KoHE MEHIepy;

OH4 -  wuHTEepakTHBTI  Kypajjap  MeH
KAlIBIKTBIKTaH OKBITY  TEXHOJIOTUSIAPbIH
MEHTEpY;

OH5 — oky ic-opekeriniH Oenrim Oip TypiHe
OKBITYJIBIH  MHHOBAIMSUIBIK ~ OJIICTEMEIIEPIHIH
MHTEPAKTHBTI Kypajjapbl MeH €H THIMII

TOCUIZIEPIH KOJIJIaHY;

OH6 — OKBITYIBIH KE€KE TOCLIAEpiHAE, OHBIH
imiage EBBK Gap Oinmim anmymibutapra omictep
MEH TOCUIAEPi KOJIJIaHy bl TONEIACY;

00J1aCTH BBICIIETO OOpa30BaHMUS;

PO2 — 3Harb W MOHMMATh TICHXOJIOTO-
MeIarOTMYECKUEe OCHOBBI MPO(ECCHOHATBLHON
NESITEeIbHOCTH M aKTyajJbHble MPOOJIEMbI
COZCp)KaHUS W METOIUKH TPEoIaBaHHsI
(U3MKN ¥ ACTPOHOMUH B BY3€;

PO3 — ananu3upoBaTh W OCBaWBaTh HAaBBIKU
MPOEKTUPOBAHHUS MOJTyJIbHBIX
o0pa3oBaTeNbHBIX  MporpaMM,  paboumx
y4eOHBIX IJIAHOB, cuadycoB u
KOHTPOJIbHBIX MaTepHAJIOB;
POA4 - BJIAJIETh
cpeacTBaMu u
TEXHOJIOTUSIMHU O0yUEeHHUS;
PO5 - wucnonb3oBath
cpeactBa W Haubosee  APPEKTHUBHBIE
MTOJTXO/TBI WHHOBAI[MOHHBIX METOHNK
o0y4eHHs K ONpeleNéHHOMY BHIY y4eOHOM
NeSITeTbHOCTH;

PO6 — noka3biBaTh MCIOJIb30BaHHE METO/I0B

HHTCPAKTUBHBIMU
JAUCTAaHIITMOHHBIMHU

HHTCPAKTUBHBIC

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;

LOG6 — 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 — Oapablk KociOM KbI3MET OapbIChIHIIA
pedrexcusira, e3iH €31 Tangayra KOHE OKYyFa
aWbIH

U Npu€MOB B WHAMBHIYaJIbHBIX IMOJIXOAAX K
00y4eHHIO, B TOM YHUCIIE U ¢ 00y4YarOIIUMHUCS
¢ OOIT;

PO7 — rotoBeI k peduiekcun, caMOaHAIN3y |
00y4eHHIO B TEUCHUE BCEH
poecCHOHAILHOMN IeATETbHOCTH

Ilpepexeuzummepi/llpepexeuzumui/Prerequisites

Teopusinelk  ¢usmka  koHE  acTpodu3mKa
KypCBIHBIH ~TaHAayiasl Tapaynapbl. Ecenrey
omictepi  KOoHE  (UBMKAIBIK  IpOIECTEpi

KoMIbroTepiik moaenaey. XKOO-na dhusnkanbik
HKCHEPUMEHTTEP/I JKYPri3y oficTemMenepi

N36panHbie TTIaBbl TEOPETUIECKON (U3UKU U
acTpo(u3UKH. BpluMCIUTEIbHBIE METOJbl U
KOMIIBIOTEPHOE MOJICIMPOBAaHUE (DU3MUECKHIX
IIPOLIECCOB. Metoauka IPOBEICHUS
(U3MIECKOTO SKCIIEPHMEHTA 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.

Kypcmuin kvickawa mazmynot / Kpamkoe coodepocanue Kypea |

Course summary

XKOO-HBIH OKy TMpolLEeciHe WHHOBAIUSIIBIK
OimiMm Oepy TEXHOJNOTHSIIAPBIH TalJaaHyabIH

MEeJaroruKaiblK  IMIAPTTapblH  ICKE  achIpy.
YHUBEpPCUTETTIH OKY IpOLECIHAe
nearoruKabIK TEXHOJIOTHsIIap YFBIMBL.
Pu3HKaHbI OKBITYJIa 3aMaHayu
TEXHOJIOTHSIIAP/bI  KOJJIaHy  MYMKIHIIKTEpI.

ChbIHM TYpFBIIAH OMJIay TYpajbl *KaMbl TYCIHIK.
briym TakcoHOMMSICHI HETI31HAE CTYACHTTEPIiH
KY3bIpETTUIINiH  apTThipy. IICHXOJIOTHSIIBIK-
MeJarOTUKAJIBIK 97eOUeTTerl KaybIMIAaCTHIKTHIH
3eprrey moHI. SMART  TexHONOTHsIIapbIH
naganany — tocuimepi.  bomamak  ¢usuka
MYFalliMJIEpiHiH FBUIBIMU-3€PTTEY KY3BIPETTEPiH

Peanuzanus NEeJaroru4ecKkux yCIIOBUM
HCII0JIb30BAHUS MHHOBAIIMOHHBIX
0o0pa3oBaTeNbHbIX TEXHOJIOTUH B y4eOHOM
npouecce By3a. [loHsATHE megarornyecKkux
TEXHOJIOTMM B y4yeOHOM IIpoIlecce BYy3a.
B0O3MOXHOCTH TPUMEHEHUS COBPEMEHHBIX
TEXHOJOTM B o0yueHun ¢usuke. OOuee
IIPENICTABICHUE O KPUTHUYECKOM MBIIUIEHUH.
[loBpIllIEHNE KOMMIETEHTHOCTU CTYJIEHTOB Ha
OCHOBE TakcoHomuu bmyma. Ilpenmer
uccienoBaHusl AccolMalMM B IICHXOJIOTO-
nejaroruyecko  snmreparype.  CrnocoObl
HCMOJIb30BAHUS SMART-TexHOIOTHH.
TeopeTHyeckue OCHOBBI KEWC-TEXHOJIOTMH B

Implementation of pedagogical conditions for the
use of innovative educational technologies in the
educational process of the university. The concept
of pedagogical technologies in the educational
process of the university. The possibilities of using
modern technologies in teaching physics. A
general idea of critical thinking. Improving the
competence of students based on Bloom's
taxonomy. The subject of the study is Associations
in psychological and pedagogical literature. Ways
to use SMART technologies. Theoretical
foundations of case technologies in the formation
of research competencies of future physics
teachers. Theoretical foundations of the use of

KaJIbINTAaCTRIPYAAFbl  Keic-TEeXHONOTUsIIapbiH | (GOpMHUpOBAaHMK HaydHO-HCCIeaoBaTenbekux | computer learning technologies in the process of
TEOPUSUTBIK ~ Heri3zepi. ®PusukaHbl  OKBITY | KOMIETeHIMN Oynymmx menaroros ¢usukwu. | teaching physics. Distance learning technologies.
MPOIIECiHIC KOMIIBIOTEPITIK okpITy | Teopernueckne  OCHOBBI  HCMONB30BaHus | Some new methods and techniques in teaching.
TEXHOJIOTHSUTAPBIH  KOJJAHYJBIH  TCOPHUSUIBIK | KOMIBIOTEPHBIX TEXHONOTWH OOy4YeHUs B

Herizzaepi. KambIKTeIKTaH OKBITY | Iporiecce o0ydeHust Qusuke. TexHonoruu

TexHoJorusutapbl. OKBITYIarbl Ke#Oip jkaHa | TUCTAaHIMOHHOTO  oOydyeHus.  Hekxoropsle
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OIICTEp MEH TACLIED.

‘ HOBBIC MCTOABI K IIPUCMBI B 06y‘leHI/II/I. ‘

Hocmpexeusummepi/Illocmpexeuzumot/Postrequisites

bazoaprama sncemexuwiici / Pykosooumens npozpammet | Programme manager

Hynuposa A.M.

| Teaeruna O.C.
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Kozapul scone opma mekmenme hpusukanvl OKplnyosblyy meopuacsl men aoicmemeci /
Teopus u memoouka ooyuenusn guzuxe 6 evicuent u cpeonen wixonre | Theory and Methods of Teaching Physics in Higher and Secondary Schools

OKy makcamut / Yueonas uens | Purpose

FeutbIMU-TIeIarorukanblK  MIHACTTEPl  IIETy
KOHE JIMCCepTalMs »Ka3yFa IKOHE KOpFayFra
JTANBIHIBIK YIIH XOFaphl )KOHE OpPTa MEKTEITe

Onnazenue Teopueld U METOAMKONW OOy4YeHHS
(¢bu3uKke B BBICHICH W CpeaHEH IIKOJICHIIS
pelieHusT Hay4dyHO-TIEAaroruueckux 3ajad u

Mastering the theory and methodology of teaching
physics in higher and secondary schools to solve
scientific and pedagogical problems and prepare

busnkaHbl  OKBITYJABIH  TCOPHMSACHI ~ MEH | HOArOTOBKM K Hanucanuio wu  3ammute | for writing and defending a dissertation
O/IiCTEeMECIH MEHIepy JUCCEePTAIIUU

Oxbimy namuorceci / Pesynomamut 06yuenus / Learningoutcomes
Kypcrbi CoTTI asiKTaraHHaH keiiin | [Tocsie ycmemHoro 3aBepieHusi Kypcea | After successful completion of the course,
olTiManymbLIap odyuarommecst OyayT students will be
OH1 - xorapel xoHe opra Oimim Oepy | POl — 3Hare rocynapcrBennyro moautuky B | RO1 — know the state policy in the field of higher

caJlachIHJIaFbl MEMJIEKETTIK CasicaTThl OLTy;

OH2 — xocinTiK KBI3METTIH IICUXOIOTHIIBIK-
Mearorukanbik  Herizaepin skoHe KOO wMeH
MeKTenTe (U3MKaHBI OKBITYABIH Ma3MyHBI MEH
ONIICTEMECIHIH ©3€KTI MaceleNepiH Oy JKoHe
TYCIHY;

OH3 — ’)KOO-na kacibu KbI3METTI JKYy3€re acbipy
YIIIH MOIYJIBIIK OU1iM Oepy Oarmapiiamaliapbi,
KYMBIC OKY KOCIapiapblH, cuUutadycrtap MeH
OakpuIay MartepuaiapbiH x)obanay
JaFpLIAPbIH TaNJay >KOHE Hrepy, COHal-ak
cabakTap/bl )ko0asiay »KoHe MEKTEI YIIiH KhICKa
KOHE OpTa Mep3iM/Ii )KocTIapiap/ibl a3ipIey;
OH4 -  wuHTepakTHBTI  Kypajljgap  MeH
KAIIBIKTBIKTaH OKBITY TEXHOJIOTHSIIapbIH
o3ipJey KoHe MaiJaany TICUIACPIH MEHTepY;
OHS5 — yHuBepcuTeTTe XKOHE MEKTENTe OKY ic-
opekeTiHiH Oenruni  Oip TypiHE OKBITYAbIH
WHHOBAIIVSUIBIK 9/liCTEMENepiHiH HHTEPAKTUBTI
KYpaJiapbl MEH THIMJI1 TOCUIIEPIH KOJIaHYy;
OH6 — OKBITYIBIH KE€KEe TOCUIAEpiHAe, OHBIH

00J1aCTH BBICILIETO U CPEHEro 00pa30BaHus;
PO2 - 3Harp W mNOHMMATh TCHXOJIOTO-
[IeIarOrMYeckiue OCHOBBI MPOGECCHOHATILHON
NESATEIbHOCTY U aKTyajbHble IPOOJIeMBI
COJEp)KaHUsl U METOAMKH IIPENOJABAHUS
(U3MKH B By3€ U LIKOJIE;

PO3 — aHanu3upoBaTh M OCBauBaThb HaBBIKU

IMPOCKTUPOBAHUA MOAYJIBbHBIX
o0Opa3oBaTeNbHBIX  HporpaMM,  pabouux
y4eOHBIX IUIAHOB, cuadycoB U

KOHTPOJBHBIX MaTepUajoB I pearn3ariu
npoeccnoHabHOM JAESITETbHOCTH B BY3€, a

TAKK€  KOHCTPYMPOBAaHHE  YPOKOB  H
pazpaboTKoit KpPaTKOCPOUHBIX "
CPEIHECPOYHBIX IIJIAHOB JUIS LIKOJIBI,

PO4 — Bnamers mpuémamu pa3pabOTKH H

HCIIOJIb30BAHHUA HWHTCPAKTHUBHBIX CPEACTB U
JUCTAaHIIMOHHBIX TEXHOJIOT Ui 06y11eH1/151;

PO5 — wucnonp3oBaThb  HMHTEPAaKTUBHBIE
cpeanctBa u HamOosiee  3(PexTUBHBIC
M10JTXO/1bI MHHOBAIIMOHHBIX METOAMK

and secondary education;

PO2 — to know and understand the psychological
and pedagogical foundations of professional
activity and the actual problems of the content and
methods of teaching physics at the university and
school;

RO3 — analyze and master the skills of designing
modular educational programs, working curricula,
syllabuses and control materials for the
implementation of professional activities at the
university, as well as designing lessons and
developing short- and medium-term plans for the
school;

RO4 — master the techniques of developing and

using interactive tools and distance learning
technologies;
RO5 — to use interactive tools and the most

effective approaches of innovative teaching
methods to a certain type of educational activity at
a university and school,

PO6 — to prove the use of methods and techniques
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imiage EBBK Gap OuniM anmymbuiapMeH oictep
MEH TOCUIAEPi KOJIAHY bl TONEIACY;

OH7 — Oapablk KociOM KbI3MET OapbIChIHIIA
peduiexcusira, e31H €31 Tangayra *XOHE OKYFa
aWbIH

o0y4eHHus1 K ompenenéHHOMY BUIY y4eOHOU
JESTEIILHOCTH B BY3€ U IIKOJIE,

PO6 — noxasrpiBaTh HMCHOJIB30BAHUE METOIOB
U TpUEMOB B MHIMBUIYaTbHBIX MOIXOJaX K
00y4YEeHHIO, B TOM YHCIIC U C 00yJaroIUMHUCS
¢ OOII,

PO7 — roroBhl k pediiekcuu, camoaHaIU3y U
00y4EeHHIO B TEUCHUE BCEH
npodeccHoHaNbHOM e TENbHOCTH.

in individual approaches to learning, including
with students with SEN;

RO7 — ready for reflection, introspection and
learning throughout the whole pr

Ilpepexeuzummepi/llpepexeusumul/Prerequisites

Korapet MekTen mnenarorukacel. JKOO-ma
(U3HKAITBIK IKCIIEPUMEHTTEPII KYprizy
omicTemenepi.

Ilenarormka BeICHIEHM IIKOJBL. MeToauka
MpoBeJIeHUsT (DU3MYECKOTO AKCIICPUMCHTA B
BY3€

Higher education pedagogy. Methodology of
Conducting a Physical Experiment at the
University

Kypcmuiy kvickawa mazmynwt / Kpamkoe codepicanue kypca | Course summary

Opra >xoHe KoFapbl OuTiM Oepyni JambBITYIBIH
Ka3ipri Ke3eHIHJer1 (U3UKaHbl OKBITY TEOPUSICHI
MEH OJIICTEeMECIHIH ©3eKTI Mocelenepl MeH
Mmingerrepl. Kazipri mektenteri (hU3HKaIbIK
OuTiM Oepy TYKbIpbIMAaMaiapbl (IeMAIK JKoHE
OTaH/JIBIK). DusHKaNbIK o111M oepy
cranfapTTapsl. Pusznka MyraimiMi MeH (¢HU3UKa
OKBITYILIBICBIHBIH HET13T1 KbI3MeTi. MekrenTe
xoHe JKOO-na ¢us3ukaHbl OKBITYIBIH FHUIBIMH-
TEOPUSAJIBIK ~ JKOHE  OICTEMENIK  Herizzepi.
@du3HKaHbI OKBITY 9JICTEpl MEH KypajlapbIHbIH
KYHeci: KITaCCHKANIBIK >KOHE WHHOBAIHMSIIBIK.
Opra ’xoHe opTa apHaylbl OKY OpbIHIApbIHIA
¢buznka OoMbIHIIA OKY cabaKTapbIH
yHBIMAACTBIPY TYpJaepi (OTaHIBIK JKOHE QJIeMIIK
toxipube).  Korappl  MexkTente — (QuU3MKa
OoiiblHIIa OKy cabakTapblH YHBIMAACTBIPY
(oTaHIBIK KoHE JEMIIK TIKipuOe). MekrenTe
xoHe JKOO-na ¢usuka OoliplHIIA OakpuIay-

AKTyanbHblEe TPOOJIEMBl U 33/a4d TEOPUHU U
METOJIUKH o0yueHus buznke Ha
COBPEMEHHOM »JTalle pPa3BUTUSL CPEIHEro U
BBICIIIETO oOpa3oBaHusl. Konuenmuun
COBPEMEHHOI'0  IIKOJBHOTO  (PU3UYECKOrO
oOpa3zoBanusi (MUpOBasi M OTEUECTBEHHAs).
Cranpmaptel  ¢usndyeckoro  oOpa3oBaHUS.
OcHOBHbIE BUIBl JI€ATEIBHOCTU  YUUTEIS
¢usuku u npenogasarens ¢uszuku. HayuHo-
TEOPETUYECKHME U METOAMYECKHE OCHOBBI
npenojaBaHus (U3MKM B IIKOJIE U BY3e.
Cucrema MeTOJIOB U CpeACTB OOydeHHus
¢u3uke: KiIacCMYeCKMe W WHHOBAI[MOHHBIE.
Bunel opranuzanuu y4eOHBIX 3aHSITHH IO
¢u3nKe B CPEAHUX U CPETHUX CIEHUATBHBIX
y4eOHBIX 3aBeJEHUSX (OTEYECTBEHHBIH U
MupoBoi  ombIT). OpraHuzanusi y4eOHBIX
3aHSATUA 1O (QU3MKEe B BbICIIEH IIKOJE

(OTeueCTBEHHbII W MHPOBOH  OIBIT).

Actual problems and tasks of the theory and
methodology of teaching physics at the present
stage of development of secondary and higher
education. Concepts of modern school physical
education (world and domestic). Standards of
physical education. The main activities of a physics
teacher and a physics teacher. Scientific,
theoretical and methodological foundations of
teaching physics at school and university. The
system of methods and means of teaching physics:
classical and innovative. Types of organization of
physics classes in secondary and secondary
specialized educational institutions (domestic and
world experience). Organization of physics classes
in  higher education (domestic and world
experience). Control and evaluation activities in
physics at school and university. Extracurricular
and extracurricular activities, contact with parents
and social services. Interdisciplinary aspects in
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Oaranmay ic-trapanapbl. CeIHBIITAH ThIC koHE | KOHTpOIBHO-OIICHOYHBIE MepompusTus 1o | teaching physics at school and university.
cabaKTaH THIC KYMBICTAap, ara-aHAlApMEH KoHE | (GU3UKE B IIKOJE W By3e. BHEKIaccHas

QJIeyMETTIK KBbI3METTECPMEH OaiinaHbIC. | BHEYpOUHasl 1€ATEIbHOCTh, KOHTAKTUPOBaHUE
MekTenTe jKoHE YHUBEPCUTETTE (DU3MKAHBI | C POAMTEISIMA M COIMAIBHBIMH CIIyKOaMu.
OKBITYaFbl TOHAPAJIBIK ACHEKTLIEP. Me:xucuuIIMHapHble aCIIEKThI npu

o0y4yeHnr (U3MKE B IIKOJIC U BY3€.

Hocmpekeuzummepi/llocmpexeuzumul/Postrequisites

Bazoapnama scemexwici / Pykosodumens npozpammot | Programme manager

Hynuposa A.M. \ Tesaernna O.C.
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KOO men mekmenme puzuxa 00ubtHua 26116IMU 3epmmeynepoi YiublmOacmuipy Hcaue ycocnapaay /
Opzanu3zayus u NAIAGHUPOBAHUE HAYUHBIX UCCEO08AHUIL NO (hu3UKe 6 gy3e u wiKkone /
Organization and Planning of Research in Physics at University and School

OKy maxcamut / Yueonasn uens | Purpose

Op Typiai OKy cabakrapbeiHIa (Pu3MKa KypChIH
OKBITYJ1a TTOHAPAIBIK TICUI/I KY3€Te achIpyIbIH
3epTTey  JaFmpUiaphl  MEH  QJICTeMECiH
KETLIAIPY. benriciznik, EKIYIITBUTBIK
KaFJallblHaH IIBIFY JKOJIBIH Ta0y IaFIbLIapbiH
KAJIBIIITACTRIPY.

CoBepIlIeHCTBOBaHNE HCCIIEN0BATEIBCKUX
HaBBLIKOB u METOIUKHU peanu3anuu
MEXIUCITUTIITIHHAPHOTO oaxoaa B

MperoIaBaHNK Kypca (PU3UKH B pa3HOTO BHIA
yueOHBIX 3aHATHI. DPOpMHpPOBAHUE YMEHHM

HaxoauTb BBIXO/J B COCTOSIHHUH
HeOHpeI[eJ'IéHHOCTI/I, HCOAHO3HA4YHOCTH,
JABYCMBICJIICHHOCTH.

Improving research skills and methods of
implementing an interdisciplinary approach in
teaching physics courses in various types of
training sessions. Formation of skills to find a way
out in a state of uncertainty, ambiguity, ambiguity.

Homuiceci / Pesynemamol 00yuenusn / Learningoutcomes

OKbimy
Kypcrsi COTTI asKTaFAaHHAH Keiiin
OimiManymbLIap
OH1 - (¢wusmka canacelHAAFbl  FBUIBIMHU
3epTTeyiepai YUBIMAACTBIPYIBbIH HET13T1
3aMaHayd TEOPHSUIBIK KOHE  OJiCHAMabIK

HeTi3/1epiH O1y;

OH2 - apram Oimimaepin KOO, wmekrer,
KOJIJIEJIK/I€ )KYMBIC 1CTEreH Ke3/e KOJ/IaHy;
OH3 - O6imiM amymbBIHBIH FBUTBIMU-3EPTTEY
KBI3METIH TaJIJjay JKOHE JKocmapiay;

OH4 — eo3iHIH FBUIBIMH KBI3SMETIHIE ©31H-031
Oaranay, peIeKCUSHBI XKY3€re achlpy

OHS5 — fFBUIBIMHBIH  Kazipri  KarJaaublH,
KOFaMHBIH Ka)KeTTUTIKTEpl MEH JIaMybIH €cKepe
OTBIPBIT, OKYIIBUIAPABIH OpPBIHIAYBl YIIiH KOJ
KETIMJI 3epTTey TaKbIpbINTApbIH Taba Oiy;
OH6 — Oakpuraymap MeH SKCIEPUMEHTTEPIIIH
HOTIDKEJIEPIH TEOPUSUIBIK ~Tajijay OAICTEepiH,
KOMITBIOTEPIIIK MOJIENIbJIEY SICTEPIH MEHTEPY;
OH7 — 3eptTey TakpIpblObl OOMBIHINIA FHUIBIMU

IMocse ycmemHoro
o0yuarwmuecs OyayT
POl — 3HaTb OCHOBHBIE COBpPEMEHHBIE
TEOPETUYECKHE U METOJ0JIOTMYECKHE OCHOBBI
OpraHM3allMi Hay4YHbIX HCCIIEJOBaHUH B
obnactu (HU3HKY;

PO2 — npuMeHATh MoJyue€HHBbIE 3HAHUA TPU
paboTe B By3e, IIKOJIE, KOJUIEKE;

3aBeplIeHUs] Kypca

PO3 - ananmu3upoBaTh U IUIAHUPOBATH
Hay4YHO-HCCIIEI0BATENIBCKYI0  JESITEIBbHOCTD
oOyyaromierocs;

PO4 - OCYILIECTBJIATH peduiekcuro,

CaMOOIICHKY CBOEH HAYYHOU JIEATEIIbHOCTH;

POS5 — ymeTs HaX0auTh TEMBI UCCIIEI0OBAHUM,
JIOCTYIIHBIE ISl BBIMOJHEHUS Yy4allUMUCH,
YUUTBHIBAIOIIMX  COBPEMEHHOE  COCTOSIHUE
HayKH, TOTPEOHOCTH U Pa3BUTHE OOIIECTBA;

PO6 — BnageTh MeTOJaMU TEOPETUUYECKOIO
aHajM3a  pe3yJbTaToOB  HAOMIOJACHHA U
SKCIIEPUMEHTOB, NPUEMAMHU KOMITBIOTEPHOIO

After successful
students will be
LO1 — to know the basic modern theoretical and
methodological foundations of the organization of
scientific research in the field of physics;

LO2 - apply the acquired knowledge when
working at a university, school, college;

LO3 - analyze and plan the student's research
activities;

LO4 — to carry out reflection, self-assessment of
their scientific activities;

LO5 — be able to find research topics available for
students to perform, 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,
computer modeling techniques;

LO7 — analyze scientific materials on the topic of
research.

completion of the course,
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Mar€puajiaapabl Tajiaay.

MO/JICJINPOBAHMS;
PO7 — ananu3upoBaTh Hay4dHbIE MaTEpHUAJIbI
110 TEME UCCIICOBAHMSL.

Ilpepexeusummepi/llpepexeusumul/Prerequisites

KOO-na (bU3UKAITBIK AKCTICPUMEHTTEP/II
Kyprizy omicremenepi. FouibiM MeH Oinim
oepyaeri KOMITHIOTEPITIK omicTep MEH
TEXHOJIOTHUSIIAP.

Metoauka MIPOBE/ICHUS (bu3nveckoro
JKcnepuMeHTa B By3e. KommbrorepHbie
METOABl W  TEXHOJOTMH B HayKe U
00pa3zoBaHNH.

Methodology of Conducting a Physical Experiment
at the University. Computer Methods and
Technologies in Science and Education

Kypcmuiy kvickawa mazmynwt / Kpamxoe codepycanue Kkypca | Course summary

FoutbiMu 3epTTeyni YMBIMAACTHIPYABIH HETI3T1
epexernepi. Du3ukanbIk enmemaep. MekTer neH
’KOO-na FpUIbIMU KBI3METTI YUBIMAACTHIPY. OKY
MIPOLIECIH YHBIMIIACTBIPY/IBIH KOOAIBIK HBICAHBI.
biniM  amymbliapAblH  FBUIBIMH - KBI3METIH
YMBIMAACTBIPY1A STEM-TexHonorusuiapabl
(STEAM, STERM) mnaiiganany. Op Typdi
JEHrelJerT OKyIIblIap MEH CTYACHTTEp/iH
FBUIBIMU »o0anapelH Tannuay. binim
aTyIIBUTAPABIH FBUIBIMU XKoOamapbIHbIH
TaKBIPBIITAPBIH ~ TaHJAAyJIarbl  JKOHE  ICKe
acweIpyJarbl OTaHIBIK >KOHE OJEMJIK YpIicTep.

CTyaeHTTIH KYypCTBIK KYMBICHL. CTYIEHTTIH
JUIUIOMJIBIK ~ KYMBICBI  JKOHE  JAUIUIOMJIBIK
’K00acEkI. Frimeimu-3eprrey KYMBICTapbIH

peciMaey XkoHe Kopray epexenepi. [lnarmar
KOHE aKaJIEMUSUIIBIK aJJaJIJIbIK.

OcHOBHbIE MOJIOKEHUSOPraHu3aluu
HAay4HOTO  HCCJIEJIOBaHUSI. duznueckne
U3MEpEHHUSL. Opranuzanus Hay4YHOU

NEeATEILHOCTH B IIKOJIe W By3e. [IpoekTHas
dopma opraHu3anMH y4eOHOTO TpoIlecca.
Ucnons3zoBanue STEM-texHonoruit
(STEAM, STERM) B opranusanuu HaydHOH
e TeTbHOCTH 00yJaronuxcs. Ananus
HayYHBIX TPOEKTOB YYAIIUXCS M CTYJICHTOB
Ha  pa3HBIX  ypPOBHIX  MpPEACTaBICHUS.
OTtedecTBEHHBIC W MUPOBBIC TEHACHIINH B
BRIOOpPE W peanu3alii TeM  Hay4HBIX
npoekToB oOyuaromuxcsa. KypcoBas paborta
cTyneHTa. [lumomHas paboTa U JTUTIIIOMHBIHA
MPOeKT cTyacHTa. [IpaBuna odopmieHHUS U
3aIUThl HAYYHO-UCCIEA0BATEIHCKON pabOTHI.
[Tnaruat u akajieMuyecKas YeCTHOCTD.

The main provisions of the organization of
scientific  research.  Physical measurements.
Organization of scientific activities at school and
university. The project form of the organization of
the educational process. The use of STEM
technologies (STEAM, STERM) in the
organization of scientific activities of students.
Analysis of scientific projects of students and
students at different levels of representation.
Domestic and global trends in the selection and
implementation of topics of scientific projects of
students. Student's term paper. The student's thesis
and graduation project. Rules for registration and
protection of research work. Plagiarism and
academic integrity.

Ilocmpexeusummepi/llocmpekeuzumul/Postrequisites

Bazoaprama scemexuiici / Pykosooumenn npozpammut | Prog

ramme manager

Hynuposa A.M.

| Tenernna O.C.
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Dusuka rcane acmpoHoOMUsA OOUBIHUIA OIIM ATYUIBIAAPOBIH HCOOANbIK KbI3Memi /
Ilpoekmnasn oesmenvnocme odyuarouuxca no usuxe u acmponomuu / Project Activities of Studying in Physics and Astronomy

OKy makcamut / Yueonas uenw | Purpose

Mektente xoHe JKOO-ma ¢usuka wmeH | COBepUICHCTBOBAHME  HCCIIEA0OBATEIbCKHUX, | Improving research, management and
aCTPOHOMHMSIHBI OKBITYJA IIOHAPAJIBIK TOCUII | yIpaBIeHUYECKHX M IpeANpUHUMATEIbLCKUX | entrepreneurial competencies and methods of
ICKe achIpY/ABIH OJICTEMENepiH JKOHE 3epTTey, | KOMICTCHIM ¥ MeTronuku peanusaiuu | Implementing an interdisciplinary approach in
0acKapyIIbLIBIK, KOCIIIKEPIIIK | MEKIUCIMIIHHAPHOIO 0X0/1a B | teaching physics and astronomy at school and
KY3BIPETTUTIKTEPIiH XKETUIIIPY. npernojaBaHiy  (U3UKA W aCTPOHOMHH B | UNIVersity.
IIKOJIC U BY3€.

Oxvimy nomuoiceci / Pezyiomameut 00yuenusn / Learningoutcomes
Kypcrbl CoTTIi asiKTaraHHAaH keiiin | ITocsie ycmemHoro 3aBepumenusi kKypca | After successful completion of the course,
olriMasymbLIap odyuarommecst OyayT students will be

OH1 — ¢wusuka xoHE aCTPOHOMHUS CaTACHIHIAFbI
xobanay KbI3METIH YHBIMIACTBIPYIBIH HETi3Ti
3aMaHayd TEOPUSUIBIK JKOHE  OJiCHAMaJIbIK
HETi3/1epiH Oiy;

OH2 — yHuBepcuterTe, MEKTENTE, KOJUIEKIIE

KYMBIC ICT€y Ke3lHAe anFaH OuliMAepiH
KOJIJaHY JKOHE JIaMBbITY;
OH3 - wmekren men JKOO-ma  Oimim

QNyIIBUIAPABIH  KOOAJbIK  KBI3METIH  Tajaay
KOHE JKOCTIapIay;

OH4 — o3iHIH FBUIBIMH KBI3METIH ©O31H-031
Oaranay MeH pedieKkcHUsHbl >XYy3€ere acolpy,
CBIHU OMJIay/Ibl TAMBITY;

OHS5 — fFBUIBIMHBIH  Kazipri  KarJaaublH,
KOFaMHBIH Ka)KETTLTIKTEepl MEH JaMybIH ecKepe
OTBIPBIT, OKYIIBUIAPIBIH OPBIHAAYBl YIIH KOJ
KETiMII KoOamapAblH TaKbIPBINTAPBIH Taba
oury;

OH6 — Oakputaymap MeH SKCIEPUMEHTTEPIiH
HOTWDKEJIEPIH TEOPHSUIBIK —Tajjay odiCTepiH,
QJIBIHFAH JIePEeKTePAl KOMIBIOTEPIIK MOACTBACY

POl — 3Hare OCHOBHBIE COBpPEMCHHBIC
TEOPETHYCCKUE U METOOJIOTUYECKHE OCHOBBI
OpraHu3aluy TMPOCKTHOH JESATENbHOCTH B
obmacTi PU3MKN U ACTPOHOMHH;

PO2 — npumMeHSTh U pa3BHBATh MOIYyYCHHBIC

3HaHMA TIpH paboTe B By3e, IIKOJE,
KOJIJIEIKE;
PO3 - anamu3upoBaTh M IJIAHUPOBATH

MIPOEKTHYIO JEATEIbHOCTh OOYYaIOUIMXCS B
LIKOJIE U BY3€;

PO4 — ocymecTtBiATh peduekcuro U
CaMOOIICHKY CBOEH HAY4YHOM JEATEIbHOCTH,
pa3BUBaTh KPUTUYECKOE MBIILICHUE;

PO5 — ymerp HaxoauTe TEMBI IPOEKTOB,
JOCTYNHbIE [UIsl BBIIOJHEHUS YdallUMHUCH,
YUUTBHIBAIOIIMX  COBPEMEHHOE  COCTOSTHUE
HayKH, TOTPEOHOCTH U Pa3BUTHE OOILECTBA;
PO6 — BrmameTp MeTOAMH TEOPETHYECKOTO
aHalM3a  pe3yJlbTaToB  HAOMIOAECHUH U
9KCIIEPUMEHTOB, MPUEMAMH KOMITbIOTEPHOTO
MOJICIMPOBAaHUSI M 00paOOTKM MOJYYEHHBIX

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
science materials on the topic of projects.
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YKOHE OHJICY 9/IICTEPIH MEHTepY;

OH7 — xxo0anap TakeIpbIObl OOMBIHIIA FHUIBIMH,
AHBIKTaMAaJIbIK KoHE FBUTBIMU-KOIIILTIK
MaTepHaAapabl TAIIAYy.

JAHHBIX;

PO7 — ananu3upoBaTh Hay4yHbIE, CIIPABOYHBIE
U Hay4yHO-TIONYJISIpHbIE MaTepuaibl IO TeMe
IIPOEKTOB.

Ilpepexeuzummepi/llpepexeuzumui/Prerequisites

KOO-na (U3HKAITBIK
KYPrizy ogicTemenepi

HKCHEPUMEHTTEPI1

Mertonuka IIPOBECHUS ¢du3nveckoro

OKCIICPUMCHTA B BY3€

Methodology of Conducting a Physical Experiment
at the University

Kypcmuiy kvickawa mazmynot / Kpamkoe codepicanue kypea | Course summary

XKobanapasia TypJiepi MeH TUOTEPI:
TUIOJIOTUSIIBIK, oenrinepi OoiibIHIIIA
xKoOamapaplH KikTenyi. TakpIpbITBl TaHIAY
KOHE  TYXKBIPBIMIAY;  TaKbIPHINTHIH  OLIIM
QIyIIBUTAPABIH, ~ JKac  JKoHe  OumiM  Oepy
EpeKIICITIKTEPiHE COMKecTiIri; ©3EKTLJIIrI,
YKAHAJIBIFBI; TAKBIPBIN MEH X002 HOTIKEJIEPiHIH
TEOPUSIIBIK JKOHE MPAKTUKAJIBIK MaHbBI3IBUIBIFbI.
Makcar meH MIHAETTep/ll KOw; OOJKaMIbI
TyKbipbiMaay.  JKobGa  OoHbIHIIA  KYMBIC
KE3CeHJepiH Kocmapiay; TOITBIK >KYMBICTAFbI
0apIbIK KaTBICYIIBUIAPBIH POJIIH E€CElKe aiy.
AKrmapar Ke37iepiMeH KYMBIC ICTeY df1icTepi MEH
TOCUIZEpl: oMeOueTTepal 13/ey JKOHE TaHaay;

pedepat epexenepi; riaruar KOHE
aKkaJeMIsUIBIK ~ aajblK ~ TypaJbl  TYCIHIK.
XKobanbl pecimaeyre  KOMbUIATBIH  Tajarl.

AJIBIHFaH HOTHXKeEJIEpIIH AYPBICTHIFBIH Oarasay.

Tumbl ¥ BUABI TPOEKTOB: KIACCHUPUKAIHS
MPOEKTOB [0 THUIOJOTHYECKUM TMpU3HAKAM.
Bri6op u dbopmynHupoBKa TEMBI;
COOTBETCTBHE  TE€Mbl  BO3DAaCTHBIM  H
00pa3oBaTebHBIM 0COOEHHOCTSIM
oOy4aroluxcs;  aKTyalbHOCTh, HOBHU3HA;
TEOpPETUYECKass W MPaKTHYECKas 3HAYMMOCTh
TEMBl U Pe3yNbTaToOB MpoekTa. [locTaHOBKa
uenu W 3aaad; (GopMyJIHMpPOBKA THUIOTE3bI.
[ImanupoBanwe  JTamoB  pabOTBI  Han
MIPOEKTOM; Y4ET POJIM BCEX YYACTHHUKOB MPHU
rpymnmoBoit pabore. MeTonbl U TPHUEMBI
paboThl ¢ HICTOYHUKAMHU UH(DOpPMAIIMH: TTOUCK
u oT0op JIUTEPATYPBHI; npaBuia
pedepupoBaHus; TOHATHE O I[JIaruate |
aKaJIEeMUYECKOW YeCTHOCTH. TpeboBaHHE K
o opMIIEHHUIO MPOEKTA. Onenku
JIOCTOBEPHOCTH TMOJTYYCHHBIX PE3yJIbTaTOB.

Types and types of projects: classification of
projects by typological features. The choice and
formulation of the topic; the relevance of the topic
to the age and educational characteristics of
students; relevance, novelty; theoretical and
practical significance of the topic and the results of
the project. Setting goals and objectives;
formulation of a hypothesis. Planning the stages of
work on the project; taking into account the role of
all participants in group work. Methods and
techniques of working with sources of information:
search and selection of literature; rules of
abstracting; the concept of plagiarism and
academic honesty. The requirement for the design
of the project. Evaluation of the reliability of the
results obtained.

Ilocmpexeusummepi/llocmpekeuzumul/Postrequisites

Bazoaprama scemexuici / Pykosooumens npocpammet | Programme manager

Hynuposa A.M.

| Tenernna O.C.
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