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KIPICTNE

OneKkTUBTI NaHAep KaTanorbl OKbITYAblH KPEeAWUTTIK XXyWneci GomMblHWA KypacTbipbiiagpl.
OneKkTVBTI NeHAep KaTtanorbl XyWeneHreH TaHgay GombliHWA NaHAep Ti3iMiH XaHe onapAblH,
KbICKa cunaTTamacbiH KapacTblpagbl.

Oky xocnapblHOafbl Gapnblk naHgep eki uuknFa GipikTipingi: 6asanbik noHAep UMKIb
(BIN), 6eninaeywi naHaep unknol (bewnlT).

basanblk neHgep uuMknbl 6onawakK MamaHHbIH, MamMaHOblFbiHA ColKec byHOaMeHTangblK
GinimiHiH KanbiNnTacybiHa GarbiTTanagbl. beniHgeywi neHAep UMKMbl KaCibn KbIBMETTiH, HaKTbl
canacbliHaa KongaHblnaTblH apHaibl 0inimai, AaFabiHbl, KY3bIPpETTiNIKTI aHbIKTanabl.

Binim anywbl yCbIHbINbLIN OTbIPFaH TaHday GoMbIHWA NaHAepai TaHgan anybl TUIC.

BBEOEHUE

Mpn KpeouTHOM TexHomnorunm obyveHust paspabaTbiBaeTcs KaTanor SMeKTUBHbIX
avcumnnuH. Katanor anekTuBHbIX OUCUMMNMH NpeacTaBnsieT cobow cucTeMaTU3MpOBaHHbIN
nepeyeHb UCLMNIIMH KOMMOHEHTA Mo BbIOOPY M COAEPXKMUT KpaTKOe MX OnucaHue.

Bce ancumnnuHbl y4ebHoro nnaHa obbegnHeHbl B ABa LMKNA: LMK 6a30BbIX ANCLMNIIUH
(BL), unkn npodmnupytowmx gucunnnud (MAQ).

Linkn 6a30BbIXx gMCUMNIIMH HanpaeneH Ha copmupoBaHve y Oyayuiero cneumanucra
yHOaMeHTanbHbIX 3HaHMM MO COOTBETCTBYHLWEN cneunanbHocTh. Linkn npodunupyrowmx
AVCUMNINH ONpeaensieT nepeyeHb crneuunanbHbIX 3HAHWKA, YMEHWUA, HaBbIKOB M KOMMETEHLMN
NPUMEHMUTENBHO K KOHKPETHON cdhepe NpodeCcCMoHanbHON AeATENbHOCTH.

OO6yuvatowminca Takke AOMKEH BblOpaTb ANS U3YYEHUA AUCUUNAMHBI KOMMOHEHTa no
BbIGOpY.

INTRODUCTION

With credit training technology, a catalog of elective disciplines is developed. The
catalog of elective disciplines is a systematic list of disciplines of the component of choice and
contains a brief description of them.

All disciplines of the curriculum are combined in two cycles: the cycle of basic disciplines
(BD), and the cycle of profiling disciplines (PD).

The cycle of basic disciplines is aimed at the formation of a future specialist fundamental
knowledge in the relevant specialty. The cycle profiling disciplines defines a list of special
knowledge, abilities, skills and competencies in relation to a specific area of professional
activity.

The student must also choose to study the discipline of the component of choice.



7M01523-®usuka 6inim 6epy 6araapnamacbiHblH 3NEKTUBTI naHAaep Tidimi / MNMepeyeHb
3NEeKTUBHbIX AUCLUNNMH obpa3oBaTtenibHOW nporpammbl 7M01523-®usuka / The list of
elective disciplines of the Educational Program 7M01523-Physics

Ne

MeH aTaybl / HaumeHoBaHWe OUCUMNIVHBI

CewmecTtp

1.

1.1 Teopusanblk dusmka xeHe acTpodmsmka KypcbiHbIH TaHaaynbl Tapaynaps! /
M3BpaHHble rnaBbl Kypca TeopeTnyeckon orankmn n actpoduankm /
Selected Chapters of the Course of Theoretical Physics and Astrophysics

1.2 Knaccukanblk xXeHe KBaHTTbIK (PU3NKaHbIH 3aMaHayun KepiHici /
CoBpeMeHHbIe NpeacTaBNeHNS KITaCCUYECKOW U KBAHTOBOW hmnankn /
Modern Representations of Classical and Quantum Physics

1

2.1 ®dusuka naHi bombiHWa KonagaHbanel ecenTepai Wwewly agictemeci /
MeToamka peLueHns npuknagHbix 3agad no gusmke /
Methods for Solving Applied Tascs in Physics

2.2 MektenTe xoHe XXOO-aga cduraunka naHiHeH onumMnuaga yribiMaacTblpy agicTeMeci /
MeToanka opraHusaumm onuMmnuag no dusnke B WKone n syse /
The Methods of Organization of Olympiads in Physics at School and University

STEM-6inim 6epy TexHonornsnapsbl /
TexHonorun STEM-o6pa3soBaHus /
STEM Education Technologies

Ecentey agicTepi xaHe cusmkanblk NpoLecTepai KomnbloTepnik mogenaey /
BblumcnutenbHble MeToAbl U KOMMbIOTEPHOE MOAENMPOBaHUE hU3NYECKUX NPOLLECCOB /
Computational Methods and Computer Modeling of Physical Processes

3.1 KOO meH mekTenTe dmanka GoMbIHLLIA FbINbIMU 3epTTeyrnepai ybiIMAacTbIpy XoHe
xocnapnay /

OpraHu3aumsa u nnaHMpoBaHWe Hay4HbIX UCCNeaoBaHMn No usmke B By3e 1 wwkone /
Organization and Planning of Research in Physics at University and School

3.2 ®dusunka xxaHe acTpoHoMUs BowbiHLa B6inimM anylwbinapabiH xxobanblk KbiameTi /
MpoekTHast oeATenbHOCTb obyYaroLwmxcsa No husmke n acTpoHomun /
Project Activities of Studying in Physics and Astronomy




1 cemecTp /1

cemecTp / 1 semester

MaH ataybl /
HanmeHoBaHune
ONCUMNNnHLI /

Name of the discipline

TEOPUANDBIK ®U3UKA XKOHE
ACTPO®U3UKA KYPCbIHbIH
TAHOAYIbl TAPAYIIAPDI

W3BPAHHBIE INABbI KYPCA
TEOPETUYECKOU ®U3UKU U
ACTPO®OU3UKU

SELECTED CHAPTERS OF THE COURSE
OF THEORETICAL PHYSICS AND
ASTROPHYSICS

Akagemukanblk KpeauT
caHbl, bakbinay Typi /
KonnyectBo
akaJeMU4ecKUx KpeauTos,
dopma KoHTpons /
Number of academic loans,
form of control

4 akageMusAnbIK KpeauT, eMTuxaH

4 akafeMUYecKnxX KpeauToB, 9K3amMeH

4 academic credits, exam

MpepekBuauntrep /
MpepekBn3anTobl /
Prerequisite

BakanaepunatTblH TeopusAnbik omanka
KypPCbIHbIH, NoHAEPI (Krnaccukanblk XoHe
KBaHTTbIK MEXaHuKa, Krnaccukanblk
3MNeKTpOAMHaMMKA KOHE apHaubI
canbICTbipMarnblifiblK TEOPUSCHI,
cTaTucTukanblk pmaunka, pusmkanbIk
KMHETUWKa Herizaepi), MaTemaTuKarbIk
Tangay, cbi3blKTbIK anrebpa >xaHe
aHanuTKKanblK reomeTpusi, MaTeMaTuKanblk
dm3mnka agictepi, acTpoHOMUSA

OvcumnnuHel Kypca TeopeTudeckon usnku
GakanaBpuaTa (knaccuveckas u KBaHToBas
MexaHuKa, Knaccmyeckas
3MNeKTpoAMHaMUKa u cneumansHasa Teopus
OTHOCUTENBHOCTU, CTaTUcTUYeckas puanka,
OCHOBBbI (PU3NYECKON KUHETUKM),
mMaTemaTU4ecKUin aHanms, nMHerHas
anrebpa 1 aHanuTM4eckas reomeTpus,
MeToabl MaTeMaTUYECKON PU3NKH,
acTpOHOMMS

Undergraduate courses in theoretical
physics (classical and quantum mechanics,
classical electrodynamics and special
relativity, statistical physics, fundamentals
of physical kinetics), mathematical analysis,
linear algebra and analytical geometry,
methods of mathematical physics,
astronomy

MocTtpekBuantrep /
MocTtpekBnanTtbl /
Postrequisite

3amaHayn usmkaHblH ©3eKTi Macenenepi,
ecenTey aficTepi xxaHe pusmkanblk
npoLecTepai KOMNbTEPIiKk Moagenaey,
npakTuKaHblH 6apnblk Typnepi,
anccepTaums xasy XaHe Kopray

AkTyarnbHble Npo6nemMbl COBPEMEHHOM
131K, BbIYMCIIUTENBHBIE MEeToAb! U
KOMMbIOTEPHOE MOAENMPOBaHme
h13n4ecKMx NPOLECCOB, BCE BUAbI NPAKTUK,
HanvcaHue U1 3awuTa guccepraumm

Actual Problems of Modern Physics,
Computational Methods and Computer
Modeling of Physical Processes, all types of
practices, writing and defending a
dissertation

Oky makcaTbl MeH
MiHaeTTepi /

YyebHas uenb 1 3agaun /
Learning Goal and
Objectives

lNeHHIH MakcaTbl:

FeinbiMU-negarorvukanslk Macenenepai
LIeLy XXaHe AMccepTaumnsiHbl XKa3yFa XoHe
KopFayfFa AavblHObIK YLUiH TEOPUSANbIK
du13mKa MeH acTpodm3nKaHbIH, a4icTepi MeH
aficTepiH urepyai xetingipy.

MoHHiH MiHOETTEPI:

- TeopuAnbIK om3nka MeH acTpodm3nKaHbIH,
TEopUAnbIK Herisaepi MeH yrbiIMAabIK
annapaTtblH TEPEH urepy;

- TeopuAnbIK n3nka MeH acTpouanKaHbiH
Kenbip macenenepiH LWwewly agictepi MeH

Llenb gucumnnumHbl:

CoBepLUeHCTBOBaHME OCBOEHUS METOO0B U
NPUEMOB TEOPETUYECKON PU3NKK 1
acTpoU3nNKM ANs peLleHUst Hay4YHo-
negarormyeckux 3agay v NoaroToBKU K
HanMcaHuio 1 3aluTe auccepTauuu.
3agayuun gUCLMNInHBGI:

- rnybokoe 0CBOEHUEe TeEOPETUHECKUX OCHOB
1 NMOHATUNHOrO annaparta TeopeTU4EeCKon
U13MKM 1 acTPOPU3IUNKY;

- COBEpPLUEHCTBOBaHME NMPUEMOB U METOO0B
peLLeHnsa HEKOTOPbIX 3a4a4 TeopeTU4EeCKon

Purpose of discipline:

Improve the development of methods and
techniques of theoretical physics and
astrophysics for solving scientific and
pedagogical problems and preparing for
writing and defending dissertations.
Discipline objectives:

- deep development of the theoretical
foundations and conceptual apparatus of
theoretical physics and astrophysics;

- improvement of techniques and methods
for solving certain tasks in theoretical




TocinaepiH xeTingipy;

- TeopuAnbIK m3unka xeHe aTcpodusnka
ecenTepiH LWeLlyae Xofapbl MaTemMaTuka
annapaTblH nanganady TMimMainirin
KanbInTacTbIpy;

- MarucTpaHTTapablH Kasipri fbibiM MeH
TEXHUKaHbIH JaMybl YLLUiH TEOPUANbIK
dm3mnka sgicTepiHiH opHbl MEH peniH
TYCiHYiH KanbInTacTbIpy

PU3NKM 1 acTPODUINKMY;

- (bopmumpoBaHmne ahPeKTUBHOCTH
MCnonb30BaHUA annapaTta BbICLUEN
MaTeMaTuK1 Npuy peLleHnn 3agad
TEopeTU4ECKOn PU3NKN N aTCPOIU3NKNY;
- POpMMpPOBaHUNE Y MArMcTpaHTOB
NOHMMaHNst MecTa 1 ponun NpUémon
TeopeTM4eckon Uanku ansa passmuTus
COBPEMEHHOW HaYKN N TEXHUKK

physics and astrophysics;

- formation of the efficiency of using the
apparatus of higher mathematics in solving
tasks of theoretical physics and
atsrophysics;

- formation of undergraduates '
understanding of the place and role of
theoretical physics techniques for the
development of modern science and
technology

OkKbITyabIH HOTWXKECH /
Pesynbtat obyyeHus /
Result of Training

OH1 — TeopusAnbik usmka xoHe
acTpodusnka TeHaeynepiH bineni xxaHe
TyciHeni;

OH2 — TunTik ecenTepai WeLly yLiH
TeopuAnbIK hr3mka MeH acTpoU3MKaHbIH
Heri3ri agicTepiH KongaHaabl;

OH3 — MUKpPO -, MaKpo- XaHe Meramupgeri
npouecTep MeH KybbinbicTapabl cunatray
YLWiH TeopuaAnbIK duanka TeHaeynepiH
KongaHagsl;

OH4 — Teopusanblk omsmka MeH
acTpodu3nKaHbIH Kasipri Aamy KeseHiHaeri
Macenenepi MeH MiHaeTTepiH Gineai xxaHe
TyciHenj;

OH5 — kasipri Teopusanbik pmsnka MmeH
acTpodu3nKaHbIH MiHOETTEPI MeH ajicTepi
Typanbl aknapaTTbl Tanganapl XXeHe gypbic
TyciHAipeai;

OH®6 — oKy, OKy-aficTeMeniK xxaHe
aHblKTamanblk agebuettepi e3 OeTiHwWwe
TaHganabl XeHe Tanganabl

PO1 — 3HaeT u NoHMMaeT ypaBHEHWS
TEopeTn4eckon OU3nNKn n acTpouranku;
PO2 — ncnonb3yeT OCHOBHbIE NPUEMBI
TeopeTn4eckon U3nkn N actpomn3nku
ANsi peleHns TMNoBbIX 3aday;

PO3 — ucnonb3yeTt ypaBHeHUS
TeopeTMYeCcKon U3nkn Ans onucaHms
NMpOLLECCOB U ABMEHUIN B MUKPO-, MaKpo- 1
mMeramumpe;

PO4 — 3HaeT 1 noHMmaeT nNpobnemsbl 1
3agayvm TeopeTndecKkomn pusnkm n
acTpodU3nNKN Ha COBPEMEHHOM 3Tane
pasBuUTus;

PO5 — aHanuanpyeT n BepHO
WHTepnpeTupyeT MHopmauuo 0 3agadax u
MeToAax COBPEMEHHON TeOpPeTUYeCKOn
PU3NKK 1 aTCPODUINKY;

PO6 — camocTosTenbHO noadupaeT u
aHanuaumpyet y4ebHyto, y4ebHo-
METOAMYECKYIO U CNPaBOYHYO NUTEpaTypy

RT1 — knows and understands the
equations of theoretical physics and
astrophysics;

RT2 — uses the basic techniques of
theoretical physics and astrophysics to
solve typical tasks;

RT3 — uses equations of theoretical physics
to describe processes and phenomena in
the micro -, macro -, and megamir;

RT4 — knows and understands the
problems and tasks of theoretical physics
and astrophysics at the present stage of
development;

RT5 — analyzes and true interpreterpath
information about the tasks and methods of
modern theoretical physics and atropisol;
RT6 — independently selects and analyzes
educational, methodical and reference
literature

[NaHHiH KbiCKaLla
cunatTtamachl /
KpaTkoe onucaHue
OVNCUUNNUHLI /
Discipline Summary

MeHai okbIN, MarucTpaHTTap
dyaHameHTanbabl husmka MeH
acTpodU3nNKaHbIH Kasipri XeTIiCTIKTepiH;
Cepnimainik xaHe gedopmauus
TEOPUACLIHbIH, TEHOEYNepiH, naeanabl XoHe
TYTKbIP CYMbIKTBIKTBIH rMApOoaMHaMUKaChIH,
epiC TeOPUACHIHbIH, KBAHTTbIK MEeXaHWKaHbIH,

M3yunB gucumnnnuny, MarmcTpanTel oyayT
3HaTb COBPEMEHHbIE AOCTUXEHUS
dhyaHameHTanbHon pusmkmn n
acTpOU3NKK; YpaBHEHNST TEOPUN
yrnpyroctu n gedopmMaumm, rmapoanHamMmKm
naeanbHOM N BA3KOMW XMOKOCTU, HEKOTOPbIE
BOMPOCHLI TEOPUN MOSIs, KBAHTOBOM

After studying the discipline,
undergraduates will know the latest
achievements of experimental physics and
astrophysics; equations of elasticity and
deformation theory, hydrodynamics of ideal
and viscous fluids, some questions of field
theory, quantum mechanics and elementary
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)KoHe anemeHTapnblK Genektep
TEOPUSACHIHbIH, NNasma pU3nKacbIHbIH,
coyre Lhblfapy TEOPUSCbIHbIH, NaHeTanap,
Xynabiagap pmsmkacbiHbIH, Xyngbl3apanblk
3aTTapablH, KOCMOSOrUSHbIH, KenBip
MacenenepiH 6ineTiH 6onagwl; ochbl
Xynenepge 6onbin XXaTkaH Xynhenep MeH
npouecTepaiH cunaTramanapbliH Taby yLuiH
dum3mnka TeHaeynepi MmeH 3aHaapbiH
KongaHa anagbl

MeXaHUKN N TeEoOPUN aNnemMeHTapHbIX YacTul,
(bI/I3VIKI/I nna3mbl, TEOPUN U3Ny4eHU4,
U3nKM NnaHeT, 3B€34, MEX3BE3QHOMO
BELLLEeCTBa, KOCMOSIOMUK; CMOTYT NMPUMEHATb
ypaBHEHUSI U 3aKOHbI PU3NKN AN
HaxoXOEHUS XapakTEPUCTUK CUCTEM U
MpPOoLLECCOB, NPOUCXOASALLUX B 3TUX
cucTemax

particle theory, plasma physics, radiation
theory, physics of planets, stars, interstellar
matter, cosmology; will be able to apply
equations and laws of physics to find the
characteristics of systems and processes
occurring in these systems

KypacTbipyLbl /
PaspaboTtuuk /

HynupoBa Apannbim MapaToBHa,
apaTbinbICTaHy FbiNbIMAAPbIHbIH, MArncTpi,

DémuHa Hapexpa ®PenopoBHa,
KaHauaaT negarorn4eckmx Hayk,

Telegina Oksana Stanislavovna,
Senior Lecturer

Developer ara OKbITyLUbI accouMnpoBaHHbIN npodeccop Nupirova Arailym Maratovna,

Master of Natural Science, Senior Lecturer
Mow ataybi / COBPEMEHHbIE NPEACTABEHMS
HanmeHoBaHue KNACCUKAINDbIK XXOHE KBAHTTbIK MODERN REPRESENTATIONS OF

ONCLUUNNKUHBI /
Name of the discipline

PUINKAHbIH 3AMAHAYU KOPIHICI

KNACCUYECKON U KBAHTOBOW
OU3UKN

CLASSICAL AND QUANTUM PHYSICS

Akagemukanblk KpeauT
caHbl, 6akbinay Typi /
KonnyectBo
aKkageMuyecKnx KpeamTos,
dopma koHTpons /
Number of academic loans,
form of control

4 akageMusAnbIK KpeauT, eMTuxaH

4 akageMUnyecKknx KpeauToB, aKk3amMeH

4 academic credits, exam

MpepekBusuntrep /
MpepekBn3anTobl /
Prerequisite

BakanaepunaTtTblH TeopUsarnbIK u3nka
KyPCbIHbIH NaHAepi (Knaccukarnblk XXoHe
KBAHTTbIK MEXaHMKa, KNaccukanblk
AneKTpoaMHaMUKa XaHe apHaubl
canbICTbipManbIfiblK TEOPUACHI,
cTaTUCTMKanbIK dounaunka, dusnkansik
KMHETUMKa Herizaepi), MaTtemaTukanblk
Tangay, cbi3blKTblK anrebpa >xaHe
aHanuTUKanblk reomeTpusi, MaTemaTukanbIk
dum3mKa agictepi, acTpoHOMUSA

OucumnnuHel Kypca TeopeTu4eckon hunsnkm
GakanaBpuaTa (krnaccuveckas u KBaHToBast
MeXxaHuKa, Knaccuyeckas
3NEeKTpoAMHaMMKa U cneunansHas Teopus
OTHOCUTENBHOCTYU, CTaTUCTNYeCcKasa bumauka,
OCHOBBbI (PU3NYECKON KUHETUKM),
MaTeMaTU4YecKknin aHanua, NMHenHas
anrebpa 1 aHanuTNn4eckast reoMeTpus,
MEeTOoAbl MaTeMaTUYECKOM (OU3MKM,
acTpoOHOMMS

Undergraduate courses in theoretical
physics (classical and quantum mechanics,
classical electrodynamics and special
relativity, statistical physics, fundamentals
of physical kinetics), mathematical analysis,
linear algebra and analytical geometry,
methods of mathematical physics,
astronomy

MocTtpekBuantrep /
MocTpekBnanThbl /
Postrequisite

3amaHayn usmkaHblH ©3eKTi Macenenepi,
ecenTey agicTepi XaHe unamnkanbIK
npouecTepai KOMNblOTEPNiK Moaenaey,

AKTyaJ'lebIe I'IpO6J'IeMbI cospemeHHoﬁ
d)l/I3VIKl/I, BblYMCNunTEsnbHbIEe METOAbI U
KOMMNbKTEPHOE MogesinpoBaHne

Actual Problems of Modern Physics,
Computational Methods and Computer
Modeling of Physical Processes, all types of
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npakTukaHblH, 6apnblk Typnepi,
AvccepTaums xasy XoHe Kopray

U3NYECKMX NPOLIECCOB, BCE BUAbI NPAKTUK,
HanvMcaHue 1 3aluTa auccepTauum

practices, writing and defending a
dissertation

Oky makcaTbl MeH
MiHOeTTepi /

YyebHas uenb 1 3agayn /
Learning Goal and
Objectives

MoHHiH MakcaTbl:
fFbinbiMU-negarorukanbik Macenenepai
LUeLly XaHe AnccepTauunsiHbl XKasyra XKeHe
KOpfFayfa ganblHAbIK YLUiH KraccuKkanblk
XXOHe KBaHTTbIK (hn3nKaHbIH 3amaHaym
naesinapbiH urepy.

[MoeHHiH, MiHOETTEPI:

- Knaccukarnblk XXaHe KBaHTTbIK (OM3MKaHbIH,
TEOpUANbIK Heri3aepi MeH yrbiMapbIK
annapartblH TEPEH, MEHrepY;

- Knaccukanblk )xaHe KBaHTTbIK hm3nKaHbiH,
Kenbip MacenenepiH wewy aaictepi MeH
TocinaepiH XeTingipy;

- Knaccukanblk XXeHe KBaHTTbIK dhnaunka
ecenTepiH WeLlyae Xofapbl MaTemMaTuka
annapartblH NarganaHy TUiMainiriH
KanbiNnTacTbIpy;

- MarucTpaHTTapga 3aMmaHayu fbifibiM MeH
TEXHUKaHbIH AaMybl YLUIH Knaccukanblk
XOHe KBaHTTbIK (oU3nKa aaicTepiHiH OpHbI
MEH peniH TYCiHYAI KanbinTacTbIpy

Llenb aucumnnuHbl:

OcBoOeHne coBpeMeHHbIX NpeacTaBneHni
KSflacCU4eCKon 1 KBaHTOBOW (PU3NKM ONs
peLleHns Hay4YHO-neJarormyecknx sagad v
NoAroTOBKW K HAanNMcaHumoo 1 3awuTe
anccepTauuu.

3agauv AMCUMNIUHLI:

- rnyboKoe OCBOEHUE TEOPETUHECKUX OCHOB
1 NMOHATUMNHOrO annapara KrnacCu4eckomn u
KBaHTOBOW (OU3UKY;

- COBEpPLUEHCTBOBaHNE MPMEMOB U METOO0B
peLLEeHNs HEKOTOPbIX 3a4ay KNacCu4eckom
1 KBAHTOBOW PU3MKY;

- hopmmpoBaHme appeKTMBHOCTH
ncnonb3oBaHUA annapaTta BbiCLUEN
MaTemMaTUK/ Npu peLleHun 3agay
KIlacCU4eCKon 1 KBaHTOBOW (PU3NKMK;

- (bopMupoBaHMEe y MarncTpaHToB
NOHVMaHNS MecTa 1 ponu NpuémMos
KIflaccu4ecKon 1 KBaHTOBOW (PU3NKM ONs
pPa3BUTUS COBPEMEHHOW HAYKN U TEXHWUKM

Purpose of discipline:

Mastering modern concepts of classical and
quantum physics for solving scientific and
pedagogical problems and preparing for
writing and defending dissertations.
Discipline objectives:

- deep development of the theoretical
foundations and conceptual apparatus of
classical and quantum physics;

- improvement of techniques and methods
for solving some tasks of classical and
quantum physics;

- formation of the efficiency of using the
apparatus of higher mathematics in solving
tasks of classical and quantum physics;

- formation of undergraduates '
understanding of the place and role of
classical and quantum physics techniques
for the development of modern science and
technology

OKbITYAbIH HaTVXEC /
Pesynbtat o0yyeHus /
Result of Training

OH1 — knaccukanblk XXeHe KBaHTTbIK
dusnka TengeynepiH 6inegi xxeHe TyciHeni;
OH2 — TunTik ecenTepai WweLly yLwiH Kasipri
KrnaccuKarnblK )XoHe KBaHTTbIK (OU3MNKaHbIH,
Herisri agicTepiH KongaHaabl;

OH3 — MUKpO, Makpo xaHe merammpgeri
npouecTep MeH KybbinbicTapabl cunatray
YLWiH Kraccukanblk )XaHe KBaHTTbIK dom3mnka
TeHaeynepiH kongaHaabl;

OH4 — knaccukanblK »XeHe KBaHTTbIK
dom3mrKaHbIH Kasipri 4gamy Ke3eHiHgeri
Macenenepi MeH MiHOeTTepiH Ginefi xoHe
TyciHenj;

OH5 — knaccukanblk XXeHe KBaHTTbIK
dm3mMKaHbIH, MIHOETTEPI MeH agicTepi

PO 1 — 3HaeT 1 NoOHNMaEeT ypaBHEHNS
Krnaccudeckue n KBaHTOBOW (PU3NKK;

PO 2 — ucnonb3yeTt OCHOBHbIE NPUEMBI
COBPEMEHHOM KIaCCMYeCcKon U KBAHTOBOW
PU3NKM AN peLleHnst TUNOBLIX 3a4ay;

PO 3 — ucnonb3syet ypaBHeHUA
KnaccuyecKkom 1 KBAHTOBOW hr3nku Ans
OnucaHus NpoLLeCCoB U ABNEHUA B MUKPO-,
Makpo- U Meramupe;

PO 4 — 3HaeT 1 noHUmaeT npobnemsbl 1
3aa4m Krnaccmyeckom N KBaHTOBOW GOU3NKK
M Ha COBPEMEHHOM 3Tane pa3BuTus;

PO 5 — aHanuanpyeT 1 BEpHO
WHTepnpeTupyeT UHopmauumio o 3agayax u
MeTOoax KrnacCu4eckon 1 KBAHTOBOM

RT1 — knows and understands classical and
quantum physics equations;

RT2 — uses the basic techniques of modern
classical and quantum physics to solve
typical tasks;

RT3 — uses the equations of classical and
quantum physics to describe processes and
phenomena in the micro, macro, and
megamir;

RT4 — knows and understands the
problems and tasks of classical and
quantum physics at the present stage of
development;

RT5 — analyzes and correctly interprets
information about problems and methods of
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Typanbl aknapaTTbl Tanganabl )XeHe aypbic
TyciHAipea;;

OH®6 — oKy, OKy-aaicTeMenik xxaHe
aHblKTaManblk agebuettepi e3 beTiHwe
TaHgangbl )XeHe Tangangbi;

OH7 — kasipri 3amaHfbl KypbinFbinapabiH
Heri3ri npouecTepiH TyciHaipeai;

OHB8 — knaccukanblk XXeHe KBaHTTbIK
HblCaHAap MEH XynenepaiH apekeTiH
TyciHaipeai

PU3nKY;

PO 6 — camocTtosiTenbHO noabupaeT u
aHanumaupyert y4ebHyto, yuebHo-
MEeTOONYECKYIO N CNPaBOYHYO NUTEPaTypYy;
PO 7 — ob6bsicHsIET NpoLIECChHI, Nexalune B
OCHOBe paboThbl COBPEMEHHbIX YCTPONCTB;
PO 8 — obbsicHsAeT noBeaeHue
KITACCUYECKUX N KBAHTOBbLIX OObEKTOB U
cuctem

classical and quantum physics;

RT6 — independently selects and analyzes
educational, methodical and reference
literature;

RT7 — explains the processes underlying
the operation of modern devices;

RT8 — explains the behavior of classical and
quantum objects and systems

[MeHHIH KbiCKaLLa
cunatTtamachi /
Kpatkoe onncaHue
ONCUMNNUHbI /
Discipline Summary

MeHAai oKbIN, MarncTpaHTTap Knaccukanbik
)XKOHEe KBaHTTbIK O0OBbeKTinepaiH
cynaTTamarnapbliH aHblKTay YLUiH
KrnaccukarnblK )XoHe KBaHTTbIK (ou3unka
3aHdapbl MeH TeHaeynepiH Gineai xaHe
KongaHagbl; Kasipri 3aMaHfbl KypblinFbiniap
XXYMbICbIHbIH, HETi3iHAE XaTkaH npouectepai
TyciHAipe anagbl, CoOHOan-akK Knaccukarnblk
YKOHe KBaHTTbIK XXynenepaiH, MiHe3-KyJKbIH
TycCiHAipe anagbl

M3yumB gucumnnuHy, MaructpaHTel OyayT
3HaTb M NPUMEHATb 3aKOHbI U YPaBHEHMS
KINaccu4yecKom 1 KBaHTOBOW hm3nku aons
onpegeneHnsa xapakTepucTuK Knaccu4eckmx
N KBAHTOBbIX OOBEKTOB; CMOryT OOBbACHATD
NPOLIECCHI, KOTOPbIE NeXxaT B OCHOBE
paboTbl COBPEMEHHbIX YCTPOWCTB, a Takke
WMHTEpNpeTUpoBaThb NoBeaeHne
KIAaCCUYECKUX N KBAHTOBbLIX CUCTEM

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

KypacTtbipywibl /
PaspaboTtuuk /

HynupoBa Apannbim MapaToBHa,
XapaTblfbICTaHy fblNbIMAAPbIHBIH, MarucTpi,

Oémuna Hapexpa ®enopoBHa,
KaHOmaaT neaarornyecknx Hayk,

Telegina Oksana Stanislavovna,
Senior Lecturer

Developer ara OKbITyLUbI accounmnpoBaHHbIv Npodeccop Nupirova Arailym Maratovna,

Master of Natural Science, Senior Lecturer
Mon ataybi / ®U3UKA MOHI BOVbIHLLIA
HanmeHoBaHue METOOUKA PELUEHUA NPUKNAOHBIX METHODS FOR SOLVING APPLIED

OVNCUUNNUHLI /
Name of the discipline

KONOAHBAIbI ECENTEPAI LUELLY
OICTEMECI

3A0AY NO PU3UKE

TASCS IN PHYSICS

AkagemuKkanblk KpeguT
caHbl, 6akbinay Typi /
KonnyectBo
aKkageMuyecKnx KpeamTos,
dopma KoHTpons /
Number of academic loans,
form of control

5 akapemMusnbik KpeauT, eMTuxaH

5 akagemMn4ecknx KpeauToB, 3K3ameH

5 academic credits, exam

Mpepeksusutrep /
MpepekBuanTbl /
Prerequisite

Bakanaspuat naHaepi: xannbl usmka
KypcChbl, (busnKaHbl OKbITYAbIH 84iCTEMECI,
onumnuaga ecenTepid WhiFapy agicTemeci,

OucuunnuHel 6akanaspuara: Kypc obLien
¢u13mnkn, MeTogmka npenogaBaHns U3nKu,
METOAMKA peLleHNst oNUMNMagHbIX 3a4ay,

Undergraduate courses: General physics
course, Methods of solving competitive
problems, Methodology of teaching Physics,
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dusnkanelk ecentepai WhiFapy aficTeMeci;
YKOO-ga dmsmkanblk akCnepuMeHTTepai
XYpridy agictemenepi

MeToauKa pelleHns Pu3n4eckmx 3agav;
MeToauKa npoBedeHnss PrU3n4eckoro
3KCneprvMeHTa B By3e

Training technigue of solving physics tasks;
Methodology of Conducting a Physical
Experiment at the University

MocTtpekBuantrep /
MocTpekBnanThbl /
Postrequisite

BamaHayn usmkaHblH ©3eKTi Macenenepi,
FbINbIM MeH Ginim 6epyaeri KomnbloTepnik
apicTep meH TexHonorusnap, XXOO meH
MekTenTe namka 6oMbIHLLIA FbIbIMU
3epTTeynepai ynbiMaacTbIpy XoHe
Xocnapnay, gusrka keHe acTpOHOMUS
OobIHWA GiniM anyLwbinapablH, Xobanblk
KbI3BMETi

AkTyanbHble NpobrnemMbl COBpPEMEHHON
hM3NKKN, KOMMBIOTEPHBIE METOAbI U
TEeXHOmNorMm B Hayke 1 obpasoBaHuu,
opraHv3aums 1 NnaHNpoBaHNe Hay4HbIX
nccneaoBaHuii no dmsnke B By3e U LLKOMe,
NpoeKTHasA AeATeNbHOCTb 0byYaloLWmnXcs no
dhr3nke n acTpoOHOMMUK

Actual Problems of Modern Physics,
Computer Methods and Technologies in
Science and Education, Organization and
Planning of Research in Physics at
University and School, Project Activities of
Studying in Physics and Astronomy

Oky makcaTbl MeH
MiHoeTTepi /

YyebHas uenb n 3agaum /
Learning Goal and
Objectives

IMoHHIH MakcaThl:

duaunka neHi bonbiHWA KongaHbanbl
ecenTepai wewyae noHAik
Ky3blpeTTinikTepai xxeTinaipy.

MeHHIH MiHOeTTeEpI:

- kongaHbanbl ecenTepai Ko garabinapbiH
KanbInTacTbIpy;

- kongaHbanel ecenTepai welyne
apicTepdi TMiMAi nanganany gafablnapbiH
xetingipy;

- MexaHuKarblK, XblJly, 3IEKTPOMArHUTTIK
YKOHEe KBaHTTbIK NpouecTepaiH
cynaTTamarnapblH aHblKTayFa apHarnfaH
ecernTey ecenTepiH ety

Llenb ancumnnmHel:
CoBepLUeHCTBOBaHME NPeAMETHbIX
KOMMEeTEHLMIN B peLLleHnn NpUKnagHbIx
3agad no usuke.

3agadn gMcUMNInHbI:

- hopMMpOBaHME HaBbIKOB NMOCTaHOBKU
npuknagHbIX 3agav;

- COBEpLUEHCTBOBaHNE HaBbIKOB

3O PEKTUBHOIO MCNONb30BaHUS METOA0B B
peLleHumn nNpuknagHbIX 3agad;

- pellieHne pacyYETHbIX 3aga4 Ha
onpeaeneHne xapakTepucTuk
MEeXaHUSAECKUX, TEMNOBbLIX,
3MNEKTPOMAarHUTHbIX U KBaHTOBbIX
npoLeccos

Purpose of discipline:

Improve subject competencies in solving
applied tasks in physics.

Discipline objectives:

- formation of skills for setting applied tasks;
- improving the skills of effective use of
methods in solving applied tasks;

- solving computational tasks for
determining the characteristics of
mechanical, thermal, electromagnetic and
guantum processes

OkKbITyabIH HOTWXKECH /
Pesynbtat o0y4yeHus /
Result of Training

OH1 — konpgaHbanbl ecenTepaiH TYpnepiH
)XOHe onapAbl Wwelly agicTepiH Gineg;;
OH2 — konpgaHbanbl uankanblk ecenTin
fbiNbIMAarbl, TEXHUKaAarbl XaHe 6inim
Oepyperi opHbIH Gineai xaHe TyciHea;
OHS3 — KongaHbanbl ecenTepai Wewyne
TUICTi @aicTep MeH Tacingepai kongaHaabl;
OH4 — ecenTiH KOMbINYbIH, OHbI LUELLY
Ke3eHAepiH )XoHe anblHFaH HaTWKeNepain
OYPbICTbIFbIH Tangangpl;

OH5 — wewimMm HaTWXKEeNepiH KopLuaraH
QNEMHIH, npoLecTepi MeH KybbinbiCTapbIH

PO1 — 3HaeT Buapl NpUKagHbIX 3agay u
MeTOoAbl NX pPEeLLEeHUS;

PO2 — 3HaeT 1 NoOHMMaeT MecTo
npuKknagHou uanveckomn sagaydn B Hayke,
TEXHWKe U obpa3oBaHuy;

PO3 — ucnonb3yeTt cooTBeTCTBYHOLIMNE
NPUEMbI 1 METOAbI B PELUEHUN NPUKNagHbIX
3agav;

PO4 — aHanu3npyeT NOCTaHOBKY 3aauu,
aTanbl €€ peLlleHns N 4OCTOBEPHOCTb
NoSTy4YeHHbIX pe3ynbTaToB;

PO5 — npumeHsieT peaynbTaThl peLleHuns

RT1 — knows the types of applied problems
and methods for solving them;

RT2 — knows and understands the place of
applied physical problems in science,
technology, and education;

RT3 — uses appropriate technigues and
methods in solving applied problems;

RT4 — analyzes the problem statement, the
stages of its solution, and the reliability of
the results obtained:;

RT5 — applies the results of the solution to
explain the processes and phenomena of
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TYCiHAIPY YLiH KongaHaabl

Ans 00 bACHEHNA NPOLLECCOB U SIBMEHNI
OKpY>KaKLLero Mmpa

the surrounding world

[MeHHIH, KbiCKaLLa
cunaTttamacsl /
KpaTkoe onucaHune
OnCUMnnunHbI /
Discipline Summary

MeHai okbIn, MarucTpanTTap KongaHbansl
dumsmkanblk ecentepai rpadmkansbik,
reomMeTpusInbIK XXoHe aHanuTuKanblK
apicTepaiH KemerimeH LweLly; anredpanbik
annapartTbl, Koppenauusanblk Tangayabl
)KOHEe bIKTUMangplkTap TEOPUsiCbl MEH
MaTeMaTuKanblk CTaTUCTMKA annaparbiH
KongaHy; MexaHukanblK, Xbiy,
3NEKTPOMArHUTTI )X8HEe KBAHTTbIK
npoLecTepaiH, NnapameTpriepiH ecenteyai
opblHAanab!

MN3yunB AMcumMnimHy, MarmcTpaHThbl
Pa30BbIOT HABbIKW U YMEHWST peLleHms]
npKnagHbiX puanyecknx 3agay ¢ NOMOLLbIO
rpadnyecknx, reoMeTPUYECKNX 1
aHanUTUYECKUX METOIOB; NPUMEHEHMUs!
anrebpanyeckoro annapara,
KOppPensALMOHHOIo aHanusa 1 annapara
TEopuM BEPOSITHOCTEN U MaTeMaTUYeCKOM
CTaTUCTUKK; BbIMOMHAT pacyéThbl
napameTpoOB MeXaHUYECKUX, TEMMOBbIX,
3MEKTPOMAarHMTHbIX U KBAHTOBbIX
npoLieccos

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

KypacTbipyLbl /
PaspaboTtuuk /

HynupoBa Apannbim MapaToBHa,
XapaTbinbICTaHy FbiNbIMAAPbIHbIH, MArncTpi,

DémuHa Hagexpa ®PenopoBHa,
KaHauaaT negarorn4eckmx Hayk,

Telegina Oksana Stanislavovna,
Senior Lecturer

Developer ara OKbITyLUbI accoummpoBaHHbI npodeccop Nupirova Arailym Maratovna,
Master of Natural Science, Senior Lecturer
DZ’; “j‘;ﬁé’:;/me MEKTENTE XXOHE KOO-OA ®U3UKA METOOUKA OPIAHU3 ALK THE METHODS OF ORGANIZATION OF

ONCUUMNNKUHBI /
Name of the discipline

_ MBHIHEH ONIMMNUALA
¥UbIMOACTbLIPY SAICTEMECI

onnumMnuAL no ®U3NKE
B LUKOJIE U BY3E

OLYMPIADS IN PHYSICS AT SCHOOL
AND UNIVERSITY

Akagemukanblk KpeauT
caHbl, 6akbinay Typi /
Konn4yectBo
akaJeMUYeCcKMX KpeanuTos,
dopma KoHTpons /
Number of academic loans,
form of control

5 akageMusnbIK KpeauT, eMTUXaH

5 akagemunyeckmx KpeauToB, 3K3aMeH

5 academic credits, exam

MpepekBusuntrep /
MpepekBn3anTol /
Prerequisite

Bakanaspwuat naHAaepi: xanmnbl gpusmka
KypChl, (busmKaHbl OKbITYAbIH 8AiCTEMEC,
onuMMnuaza ecenTepiH WhblFapy agictemeci,
dusnkanslk ecentepai WbiFapy aficTeMeci;
YKOO-ga cumsmkanblk aKCnepuMeHTTepai
Xyprisy agictemenepi

OucuunnuHel 6akanaBpuara; Kypc ooLen
dU3nkK, MeToamKa npenopaBaHns MOU3NKK,
MeTOAMKa peLleHnss oNUMNMagHbIX 3aaay,
MeTOoAMKa pelleHns usndeckux sagav;
MeToauMKa npoBefeHns pusn4eckoro
3KCnepvMeHTa B By3e

Undergraduate courses: General physics
course, Methods of solving competitive
problems, Methodology of teaching Physics,
Training technigue of solving physics tasks;
Methodology of Conducting a Physical
Experiment at the University

MocTtpekBuantrep /
MocTtpekBnanTtbl /
Postrequisite

3amaHayn pusmkaHblH ©3eKTi Macenenepi,
FbINbIM MeH Ginim 6epyaeri KoMnbOTEPiK
apictep meH TexHonorusanap, XOO meH

AKTyanbHble Npo6nemMbl COBPEMEHHOM
h131KK, KOMNBIOTEPHbIE METOAbI U
TEXHOJIOTMM B Hayke 1 06pasoBaHuu,

Actual Problems of Modern Physics,
Computer Methods and Technologies in
Science and Education, Organization and
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MekTenTe dmamka 6orbiHLWA FbINbIMU
3epTTeynepai yneiMaacTblpy XoHe
Xocnapnay, dusnka xeHe acTpOHOMUSI
OobIHWA GiniM anyLwbinapablH, )kobanblk
KbI3BMETI

opraHusaumsi 1 NaHNPOBaHUE Hay4YHbIX
nccnegoBaHui No pusmnke B By3e U LLKOnNe,
NPoeKTHasa AesATeNbHOCTb 0ByyaroLWmMxcsa no
dU3nKe N aCTPOHOMMUU

Planning of Research in Physics at
University and School, Project Activities of
Studying in Physics and Astronomy

Oky makcaTbl MeH
MiHaeTTepi /

YyebHas uenb 1 3agaum /
Learning Goal and
Objectives

[NeHHIH MakcaTbl:

MexaHuWKaHbIH, Heri3ri TYCiHiKTepi MeH
aAicTepiH MeHrepy, duankanbik ecentepai
LUeLly XaHe 3epTxaHarblK SKCNepPUMEHTTI
opblHAay AafablnapblH XeTingipy.

MeHHIH MiHOeTTepI:

- MeXaHuKaHbIH, TeEOPUSANbIK Herizaepi MeH
YFbIMAbBIK annapaTbIiH 3epTTey;

- HetoToH, Kennep 3aHgapblH, 3HEPTUsiHbI
cakray, IMnynbc xaHe UMnynbC MOMEHTIH
KONAaHy apKblfnbl MEXaHWKaHbIH TUMTIK
MiHOETTepiH WeLly aaicTepi MeH TacinaepiH
MeHrepy;

- MexaHuKka bomblHLWa ecenTepai wewy
KesiHae maTeMaTtuKanblk annapaTThbl
(aHanuTukanblK, rpagukanbIk)
nanganadyablH TUIMAINITH KansiNnTacTbIpy;
- MarucTpaHTTapAblH, FbINbIM, TEXHUKA,
TexHonorua, meguumna, 6inim xxeHe agam
KbI3METiHIH 6acka aa cananapbiHga
MeXaHuKaHbIH perni MeH 3aHaapbIH TYCiHYIH
KanbinTacTbIpy;

- 3epTxaHanblK XyMblCTapabl opbiHAay
XKOHe 3KCMEePUMEHT HaTWXeNepiH eHaey
AafrablnapblH XeTingipy;

- MarucTpaHTTapaa onemMHiH Tytac
dmamkanslk 6ENHECIH KanbinTacTbipy

Llenb agncumnnuHel:

OcBO€eHME OCHOBHbIX MOHATUA U METOAOB
MeXaHWKW, 1 COBEPLUEHCTBOBAHNE HABLIKOB
peLleHnsa pranyecknx 3agad um
BbINOMHEHNs1 TabopaTopHOro
3KCNepMMeHTa.

3agadn gMCUMNIUHbI:

- N3y4eHne TeEOPETUYECKMX OCHOB 1
NMOHSITUIHOIO annapata MeXaHWUKK;

- OCBOEHME NPUMEMOB M METOAOB peLleHns
TWNOBbIX 3aa4 MEXaHUKN C NPUMEHEHNEM
3akoHoB HbtoToHa, Kennepa, coxpaHeHus
3HEPrnu, UMNynbca U MOMEHTa UMNYIbCa;
- hopmmpoBaHme appeKTUBHOCTH
MCMNOMb30BaHNst MaTEMaTUYECKOTO
annapara (aHanuTuyeckoro, rpadnU4eckoro)
npw peLleHnn 3agay no MexaHuke;

- (bopmMuMpoBaHMe y MarucTpaHToB
NMOHMMaHWsI PO MEXaHMKN U €€ 3aKOHOB B
Hayke, TEXHVKE, TEXHONOMNAX, MeguLumHe,
0obpasoBaHMM 1 OPYrMX OTpacnsix
YernoBeYeCcKon OeATenbHOCTH;

- COBEpPLUEHCTBOBAHNE HABLIKOB
BbINOMHEHUs1 NabopaTopHbIX paboT K
06paboTKM pe3ynbTaToB IKCNEPUMEHTOB;

- (bOpMMpPOBaAHMNE ¥ MArNCTPAHTOB
LLeNIOCTHOM OM3MYECKON KapTUHbI Mypa

Purpose of discipline:

The study of the laws of mechanical motion,
conservation of energy, momentum, and the
definition of the equilibrium conditions of
solids

Discipline objectives:

- study of theoretical foundations and
conceptual apparatus of mechanics;

- development of techniques and methods
for solving typical tasks of mechanics using
Newton's laws, Kepler, conservation of
energy, momentum and momentum;

- formation of efficiency of use of the
mathematical device (analytical, graphic) at
the decision of tasks on mechanics;

- formation of studying understanding of the
role of mechanics and its laws in science,
technology, technology, medicine,
education and other fields of human activity;
- improvement of skills of laboratory work
and processing of experimental results;

- formation of studying holistic physical
picture of the world

OkKbITyabIH HaTWXECH /
Pesynbtat o0y4yeHus /
Result of Training

OH1 — mexaHVKaHbIH TEPMUHONOTMAMbIK
annaparbiH MeHrepreH, dusunkanbIk
LwiamanappblH aHblkTamanapbl MeH
OipnikTepiH, MexaHuka 3aHaapbIHbIH
TYXblpbIMAapbIH 6ineai xxaHe TyciHeai;
OH2 — mexaHuka boWbIHLWIA ecenTepai

PO1 — BnageeTt TEPMUHOSIOrMYECKUM
annapaTtoM MexaHWKW, 3HaeT N MOHMMaeT
onpegeneHns n eanHnLbl U3NYECKNX
BENNYMH, POPMYITMPOBKM 3aKOHOB
MEXaHUKW;

PO2 — npumeHsieT MaTeMaTnyeckne

RT1 — owns terminological apparatus
mechanics, knows and understands
definitions and units of physical quantities,
formulations laws mechanics;

RT2 — applies mathematical methods to
solving tasks in mechanics;
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Lwewlyre MaTemMaTukanblk agictepai
KongaHagpl;

OH3 — 3epTxaHanblk 3KCNEPUMEHT XYprise
anafbl XXaHe Tikenen XXoHe XaHama
erieynepain, HaTuwxenepiH eHaen anagsl;
OH4 — mexaHukanblK NpoLecTep MeH
KyObInbiCTap apacbiHaarbl ceben-
cangapnblk 6annaHbicTapapbl 6enrinenai,
MexaHuKa TypfbiCblHaH TaburaTTarbl
npowecTepai Tangangbi;

OH5 — nHepumangbl xaHe nHepuunangbl
eMec ecenTey XymnenepiHaeri MexaHuka
TeHAeynepiH, COHOan-aK MexaHuKarnblK
Xymenep MeH MexaHukanblk npouecTepaiy
Xan-kyniH cunattaygarbl TeHaeynepaid
peniH Tangangpl;

OHG6 — ecenTtepai wewy Hemece
3epTxaHanblK XXymbiCTapbl OpbiHAAY
OapbicbliHAA anblHFAH HOTWXeNepAi
TYCiHgipyre kabineTTi;

OH7 — maTemaTukanelk Tangay
YFbIMAAPbIHbIH KOMEriMeH MexaHuka
DonbiHWa aknapaTtTbl AYPbIC TYCIHAIPY XaHe
TyCiHikTeme Gepe anagbl;

OHB8 — oKy, oKy-agicTeMenik xxaHe
aHblKTaMarnblk 9aebuettepai oKy xoHe
Tangay

MeTOAbI K peLLeHnto 3aaa4 No MeExXaHUKe;
PO3 — ymeeT npoBoanTb NabopaTopHbIN
3aKCnepuMeHT n obpabaTtbiBaTb pedynbTaThl
NPSIMbIX 1 KOCBEHHbBIX U3MEPEHWI;

PO4 — yctaHaBnuBaeT NPUYMHHO-
CNeACTBEHHbIE CBA3W MEXAy
MeXaHW4YeCKMMM NpoLeccamMm u iBNEHUSMU,
aHanmMampyeT C TOYKU 3PEHUST MEXaHUKM
npoLecckl B NpUpoae;

POS5 — aHanusnpyeT ypaBHEHUS MEXaHUKM
B MHepumManbHbIX U HEMHepLManbHbIX
cuctemax oTcyéTa, a Takke porb
YpaBHEHUI B ONMCaHUN COCTOSIHNS
MeXaHUYECKMX CUCTEM N MEXaHUYECKNX
NnpoLEeccoB;

PO6 — cnocobeH 06bsCHATL pe3yrnbTaThl,
nony4YeHHble B X04e peLleHns 3a4a4 Unm
BbINOMHEHUs1 TabopaTopHbIX paborT;

PO7 — BnageeT cnocobHOCTLIO C MOMOLLIbIO
NOHATUIA MaTeMaTUYECKOro aHanunsa
KOMMEHTUPOBATL U BEPHO
WHTEepnpeTUpoBaTb NHGOPMALIMIO MO
MeXaHuKe;

PO8 — BnageeT ymeHnem untatb 1
aHanuaupoBaTb y4ebHyto, y4ebHo-
METOAMYECKYIO U CNPaBOYHYO NuTepaTypy

RT3 —is able to conduct a laboratory
experiment and process the results of direct
and indirect measurements;

RT4 — establishes causal relationships
between mechanical processes and
phenomena, analyzes from the point of view
of mechanics processes in nature;

RT5 — analyzes the equations of mechanics
in inertial and non-inertial reference
systems, as well as the role of equations in
describing the state of mechanical systems
and mechanical processes;

RT6 — able to explain the results obtained in
the course of solving tasks or performing
laboratory work;

RT7 — has the ability to use the concepts of
mathematical analysis to comment and
correctly interpret information on
mechanics;

RT8 — has the ability to read and analyze
educational, teaching and reference
literature

[NaHHiH KbiCKaLla
cunaTttamacsl /
KpaTkoe onucaHue
ONCLUUMNNKUHBI /
Discipline Summary

MaHgi oKy 6apbicbiHOa MarMcTpaHTTapaa
onuMmnuazanap Typnepi (KyHaisri, celpTTan,
KaLbIKTbIKTaH), chn3mka naHi GorbiHwa
mekTtenTe xoHe KOO-aga spTtypni
AeHrengeri onumnuaganapisl AanbiHaay,
YMbIMOACTLIPY XOHe 6TKi3y Typanbl TYCiHIK
KanbinTacagbl; 6iniM anywbinap oKyl bl MeH
CTYOEeHTTepAi onumMnuaganapfra KaTbicyra
AanblHOay agicTeMeciMeH TaHbIcabl;
onuMmnuaganapgbl aviblHaay XaHe eTKi3y
YWiH ecenTepii TaHaayabl ynpeHeai;

M3yuns gnucumnnuHy, y MarmcTpaHToB
chopmupyeTcsa npeacTaBrneHne o Buaax
onumnunag (o4Hasi, 3ao4Has,
OVCTaHUMOHHAs), MOArOTOBKE, OpraHn3aumu
W NPOBEAEHNs oNUMNnaz pasnnyHoro
YPOBHS MO (OU3NKE B LLKOIIE U BY3E;
obyyaroLmecs No3HaKOMATCA C METOAMNKON
NOArOTOBKM OAAPEHHbIX LUKOMBbHUKOB 1
CTY[AEHTOB K y4acTuio B onuMmnuagax,
NPUMEHSAS TPaaULMOHHbIE U
AVNCTaHUMOHHbIE 0BpasoBaTenbHbIe

After studying the discipline,
undergraduates will form an idea of the
types of Olympiads (full-time, part-time,
distance), preparation, organization and
conduct of Olympiads of various levels in
physics at school and University; students
will get acquainted with the methodology of
preparing gifted schoolchildren and
students to participate in Olympiads, using
traditional and distance educational
technologies; learn how to select tasks for
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TeopuUAnbIK XoHEe NpakKTuKanbIK Typ
ecenTepiH Garanay KpuTepuinepiH
MeHrepeai

TEXHONOrMK; Hay4aTcsl noabupaTb 3agaym
ONs NOArOTOBKM M NPOBEAEHMS onumnunag;
OCBOSIT KpUTEPUN OLIEHUBAHUSA 3aaau
TEOPETMYECKOTO M NPaKTUYECKOro Typa

preparing and conducting Olympiads;
master the criteria for evaluating tasks of
the theoretical and practical round

KypacTbipywbl /
PaspaboTtunk /
Developer

HynupoBa Apannbim MapaToBHa,
)KapaTbIfbICTaHy fblNbIMAAPbIHBIH, MarncTpi,
afa OKbITyLUbI

HémunHa Hapexxpa PenopoBHa,
KaHomaaT negarormyeckux Hayk,
accoumnpoBaHHbI npodeccop

Telegina Oksana Stanislavovna,

Senior Lecturer

Nupirova Arailym Maratovna,

Master of Natural Science, Senior Lecturer

[NeHHIH KbiCKaLla
cunatTtamachl /
KpaTkoe onucaHune
ONCUMNNUHbI /
Discipline Summary

STEM-BUTIM BEPY TEXHOJNIOIUANAPDI

TEXHONOI'mn STEM-OBPA30BAHUA

STEM EDUCATION TECHNOLOGIES

KypacTtbipyLubl /
PaspaboTtuuk /

5 akapemusnblk KpeauT, eMmTuxaH

5 akagemMun4ecknx KpeauToe, 3K3aMeH

5 academic credits, exam

Developer
MaH atayb! / Bakanaspwuat neHaepi: xannbl gpuaunka OvcumnnuHbl 6akanaspuaTta: Kypc obLuen Undergraduate courses: General physics
HaunmeHoBaHue KypcChbl, UH(OPMATKKa XKaHe KOMMNbIOTepnik PU3MKN, OCHOBbLI MHPOPMATUKM 1 course, Fundamentals of computer science

ONCLUUNNKUHBI /
Name of the discipline

rpacmka Herisgepi, poboTOTEXHUKA, Kacibn
negarorvkagarbl folfibIMU 3epTTeynepaiH
Herizgepi

KOMMbIOTEPHOM rpadukn, pobOTOTEXHMKA,
OCHOBbI Hay4HbIX UCCEeAOBaHWN B
npodeccuoHanbHON negarormke

and computer graphics, Robotics, Basics of
scientific research in vocational pedagogy

Akagemukanblk KpeauT
caHbl, 6akbinay Typi /
KonnyectBo
aKkageMnyecKknx KpeamTos,
dopma KoHTpons /
Number of academic loans,
form of control

YKOO meH mekTenTe onanka 0oMbIHLLA
FbINbIMY 3epTTeynepai yibiMaacTbipy XaHe
Xocnapnay, duanka xeHe acTpOHOMUS
OonbiHWa Ginim anywsinapabliH, )kobanbik
KbI3MeTi, MpaKTuKaHblH 6apnbik Typrepi,
anccepTauus xasy XaHe Kopray

Opransame M nnaHnMpoBaHUe Hay4HbIX
ncenegoBaHnin nNo CbVI3VIKe B By3€ U1 LLKOJe,
NPOEKTHAA AeATENIbHOCTb 06y‘-IaIOLLI,VIXCFI no
cbmsvn(e n aCTpoHOMUKU, BCE BNAbl NPAKTUK,
HanucaHune u 3alnta guccepraumm

Organization and Planning of Research in
Physics at University and School, Project
Activities of Studying in Physics and
Astronomy, all types of practices, writing
and defending a dissertation

MpepekBuauntrep /
MpepekBn3anTbl /
Prerequisite

[NeHHIH MakcaTbl:

MarucrtpaHTTapMeH fbifibIMU-
negarorvkanbIk KbI3MeTTi eHridy yLiH
STEM-6inim 6epy agicTepi MeH TacingepiH
urepy.

MoHHiH MiHOETTEPI:

- KP mektenTtepi meH XKOO-ga STEM-6inim
Bepyai eHrizy macenenepiHgeri
MEMMEKETTIK casicaT Ky>KaTTapblMeH
TaHbICY;

Llenb gucumnnumHbl:

OcBoOeHue marucTpaHTamm MeTodoB 1
npuémoB STEM-ob6pasoBaHusa ans
BHeApeHWs B Hay4YHO-Neaarormyeckyto
OesaATenbHOCTb.

3agayuu UCLMNInHBGI:

- O3HaKoOMIIeHUe C JOKYMeHTaMu
rocyapCTBEHHOWN NOMUTMKU B BONpocax
BHeapeHus STEM-o6pa3soBaHus B LLKonax
n BY3ax PK;

Purpose of discipline:

Master's students ' development of methods
and techniques of STEM education for
implementation of scientific and
pedagogical activities.

Discipline objectives:

- familiarization with state policy documents
on the implementation of STEM education
in schools and Universities of the Republic
of Kazakhstan;
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- OKyLUbINapabIH XobanblK XXaHe FblfbIMn-
3epTTey XyMbICTapblHbIH HbiCaHOapbl MeH
apicTepiH 3epTTey;

- MekTenTe cabak eTKi3y YLUiH KepHeKi
Kypangapabl, HEMOHCTPaLUMAIIbIK XXoHE OKy-
agicTemenik maTepuangapabl anbiHaay
TocingepiH MeHrepy;

- UIHTEerpaTuBTI TaCIN HeridiHAe NaHapanbIK
Ma3MyHbl 6ap OKylUblflapFa apHarfaH oKy
TancolpManapbiH 83ipriey XoHe eHrisy

- n3yyeHue popm 1 MeTOA0B NPOEKTHON U
Hay4HO-UccneaoBaTenbckon paboThbl
LLIKOSNIbHUKOB;

- OBNageHue npuémamm nogrotoBKu
HarnsgHbIX CPEACTB, AEMOHCTPALMOHHBIX U
y4yebHO-MeToaMYECKMX MaTepmarnos Ans
NPOBEAEHNSA 3aHATUI B LLKOSE;

- pa3paboTka u BHegpeHune y4ebHbIX
3a4aHui NS WKONbHUKOB C
MeXanpeaMeTHbIM CoOAepXXaHueM Ha
OCHOBE MHTErpaTUBHOIO Noaxona

- study of forms and methods of project and
research work of schoolchildren;

- mastering the techniques of preparing
visual AIDS, demonstration and teaching
materials for conducting classes at school;

- development and implementation of
educational tasks for students with
intersubject content based on an integrative
approach

Moctpeksusntrep /
MocTtpekBnanTobl /
Postrequisite

OH1 — STEM-6inim 6epygi eHrizy
MacenenepiHge MEMIEKETTIK CasiCaTTbIH
Heri3ri HopMaTUBTIK KyXaTTapblH Oinep;;
OH2 — mekTen okywblnapbiMeH xobanbik
XKSHe FblNbIMU-34ICTEMENIK XKYMbICTbIH
HblCaHOapbl MeH aAicTepiH Gineai xxaHe
TyciHenj;

OH3 — oprTa 6inim 6epy ybiIMaapbiHaA
AeHcayrnblK cakTay XoHe KallbIKTbIKTaH
OKbITY TEXHOMNOrMsiNapbIHbIH HerisgepiH
binep;;

OH4 — nHTerpaTuBTi ToCin HerisiHae
naHapanblk Ma3mMyHbl 6ap okyLubInapfFa
apHanfaH oKy TancblpmarnapbiH a3ipnengj;
OH5 — kepHeki Kypangapabl,
OEeMOHCTPauUAnbIK XXaHe OKy-aicTemMenik
MaTepuangapabl JanbiHAayablH Typni
TocingepiH kongaHagbl;

OHG6 — 3amaHayu Kypan-xababiktapapl,
Oinim 6epy 6argapnamansik kKamTamachi3
eTyai xaHe CBP Tuimai nanganaHagpl;
OH7 — okywbinapaplH kac epekLierikrepi
MeH BGacka oa epekLenikTepiH eckepe
OTbIPbIM, XKYMbICTbI >X8HE OHbIH Ke3eHAepiH
KpuTepuangbl 6aranay agictemeciH
MeHrepreH

PO1 — 3HaeT oCHOBbIHE HOpPMaTUBHbIE
OOKYMEHTbI roCy4apCTBEHHOM NOSIUTUKM B
Bonpocax BHeapeHus STEM-o6pa3oBaHus;
PO2 — 3HaeT u noHnmaeT chopMbl U MeToAbI
NPOEKTHOWN 1 Hay4YHO-METOLANYECKOWN
paboTbl CO LUKONbHUKaMU;

PO3 — 3HaeT ocHOBBbI
300poBbecOeperaLLnX N ANCTAHLNOHHBIX
TEXHOJOMMI B OparHM3aunsix CpegHero
obpasoBaHus;

PO4 — paspabatbiBaeT y4yebHble 3agaHus
NS LUKONbHUKOB C MeXnpeaMeTHbIM
copepXaHvem Ha OCHOBE MHTerpaTuBHOIoO
noaxoAaa;

PO5 — ncnonb3yeT pas3nuyHbie NPUEMBI
NnoAroTOBKWN HarnsiAHbIX CPEACTB,
OEMHCTPALUMOHHBIX U y4ebHo-
MeTOAMYECKMX MaTepuMarnos;

PO6 — adhdhekTmBHO ncnonb3syeT
COBpeMeHHOe 060pyaoBaHue,
obpaszoBaTtenbHoe NporpaMmHoe
obecneyeHne n LJOP;

PO7 — Bnageet meToaukom
KpUTepranbHOro oueHnBaHunst paboTsl 1 eé
3TanoB, y4nTbiBas BO3PaCTHbIE U UHbIE
0COBEHHOCTM yyalLmxcs

RT1 — knows the basic regulatory
documents of state policy in the
implementation of STEM education;

RT2 — knows and understands the forms
and methods of project and scientific-
methodical work with students;

RT3 — knows the basics of health-saving
and distance technologies in secondary
education organizations;

RT4 — develops educational tasks for
students with intersubject content based on
an integrative approach;

RT5 — uses various techniques for
preparing visual AIDS, demonstration and
teaching materials;

RT6 — effectively uses state-of-the-art
equipment, educational software, and DER,;
RT7 — has a method of criteria-based
assessment of work and its stages, taking
into account the age and other
characteristics of students

Oky makcatbl MeH

MoHai okbin, marnctpaHTTap STEM-6inim

MN3y4vB gucumnivHy, MarmcTpaHTbl 6yayT

After studying the discipline,
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MiHOeTTepi /

YyebHas uenb 1 3agaydn /

Learning Goal and
Objectives

Oepyai eHrizy macenenepiHge MEMNEKETTIK
casicaTTblH, Heri3ri HOpMaTUBTIK Ky>KaTTapblH
6inyi »xeHe STEM-6inim 6epyai eHrisyai
pernameHTTENTIH KyKaTTapabl Tangamn
OTbIpbIM, )X0banay XaHe fFbiNbIMU-
aficTeMerniK XXyMbICTbIH HblCaHOapbl MeH
aaicTepiH, 6inim 6epy ynbimaapbiHAa
AEHCaynbIK cakTay TEXHONOMMSACBIHbIH
HerisaepiH 6inyi Tvic; MHTerpaTUBTI Tacin
HeridiHae naHaparnblk Ma3MyHbl 6ap mekTen
OKyLLblapblHa apHanfFaH oky
TancelpManapsbiH a3ipnen 6iny, kKepHexi
Kypangapabl, LEMOHCTPALMASbIK XXOHE OKy-
apictemMenik maTepuangapabl ganbiHaay
TocingepiH nanganaHy, kasipri 3amaHfbl
XabapblkTapapl, 6iniv 6epy 6argapnamansik
KaMTamMacbI3 eTyfi )XaHe 3NEKTPOHAbIK
Oinim 6epy pecypcTapbiH Naganany

3HaTb OCHOBHbIE HOPMATUBHbIE JOKYMEHTbI
rocygapCTBEHHOM NOMUTUKM B BONPOCax
BHeapeHus STEM-o6pa3soBaHusa u
aHanuanpoBaTb JOKYMEHTHI,
pernameHTupylowme BHegpeHne STEM-
obpaszoBaHue; 3HaTb POPMbI U METOABI
NPOEKTHON N Hay4YHO-MeTOANYECKON
paboTbl, OCHOBbI 300pOBbECOEpEratoLLmX 1
ANCTaHUNOHHBIX TEXHOMOIMIN B
opraHu3aumax obpasoBaHus; ymeTb
paspabartbiBaTb y4yebHble 3agaHua ons
LLKOMBbHWKOB C MeXnpeamMeTHbIM
cogepXXaHvemM Ha OCHOBE MHTerpaTuBHOIoO
noaxoga, Mcnonb3oBaTb NPUEMBI
NnoAroToBKW HarnsaHbIX CPEeACTB,
AEMOHCTPALMOHHBIX U y4ebHo-
MeToau4eCcKUX MaTepuanos, UCNONb30BaTb
COBpPEMEHHOe 060opyaoBaHue,
obpasoBaTtenbHOoe NporpaMmHoe
obecneyeHne N 3NeKTPOHHbIE
obpaszoBaTerbHble pecypchbl

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 and distance
technologies in educational organizations;
be able to develop educational tasks for
students 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

OKbITYAbIH HaTVXEC /
Pesynbtat o0y4yeHus /
Result of Training

HynupoBa Apainnbim MapaToBHa,
XXapaTbInbICTaHy FbiNbIMAAPbIHbIH, MAarncTpi,
ara OKbITyLUbI

HémunHa Hapexxna PepnopoBHa,
KaHauaaT negarorn4eckmx Hayk,
accounnpoBaHHbIn npodeccop

Telegina Oksana Stanislavovna,

Senior Lecturer

Nupirova Arailym Maratovna,

Master of Natural Science, Senior Lecturer

[MaHHIH KbICKaLLa
cunatTtamacsi /
KpaTkoe onucaHue
ONCLUUMNNKUHBI /
Discipline Summary

ECENTEY SAICTEPI XKXOHE
DOUSUKAIbIK MPOLIECTEPAI
KOMMNbIOTEPNIK MOOENOEY

BbIYUCITUTENbHbLIE METO[bI U
KOMNbIOTEPHOE MOAENNPOBAHUE
PU3NYECKUX NMPOLIECCOB

COMPUTATIONAL METHODS AND
COMPUTER MODELING OF PHYSICAL
PROCESSES

KypacTtbipyLibl /

5 akageMusnbIK KpeauT, eMTUXaH

5 akageMunyecknx KpeauToB, ak3ameH

5 academic credits, exam

PaspaboTtuuk /

Developer

MoH aTaybl / Bakanaspuat naHaepi: xannbl pusnka OvcumnnuHel 6akanaspuaTta: Kypc obLuen Undergraduate courses: General physics
HaunmeHoBaHue KypCbl, MHbOpMaTHKa Kypcbl, pmankagarbl hU3UKK, KypC MHAOPMATUKK, course, Computer Science Course,

JucuMnnuHbl /
Name of the discipline

KOMMNbIOTEpIiK agictep , hunankansik
npouecTepai KOMMNbOTEPNiK Moaenbaey

KOMMbIOTEPHbIE METOAbI B hU3MKeE,
KOMMbIOTEPHOE MOOENNPOBaHMe
¢m3myeckmx npoueccos

Computer Methods in Physics,
Computer Simulation of Physical
Processes
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Akagemukanblk KpeauT
caHbl, 6akbinay Typi /
KonuyectBo
akageMU4ecKnx KpeauTos,
dopma KoHTponsi /
Number of academic loans,
form of control

KOO meH mektenTte cunsnka GombiHLA
FbINbIMUK 3epTTeynepai ybiMaacTblpy XoHe
Xocnapnay, usmka xaHe acTPOHOMUS
OobIHWA GiniM anyLwbinapablH, )kobanblk
KbI3METi, MpaKTuKaHbIH 6apnbik Typnepi,
AvccepTaums xaay XaHe Kopray

OpraHusaums n NnaHMpoBaHWE Hay4HbIX
nccnegoBaHun No omsuke B By3e W LLIKOIeE,
NpoeKkTHasA AeaTenbHOCTb 06yYaroLmMxXcs no
hr3nke n acTPOHOMMK, BCE BUAbI MPAKTUK,
HanucaHwe un 3awmTa guccepraumm

Organization and Planning of Research in
Physics at University and School, Project
Activities of Studying in Physics and
Astronomy, all types of practices, writing
and defending a dissertation

MpepekBuanttep /
MpepekBuanTbl /
Prerequisite

[NeHHIH MakcaTbl:

MaTtemaTtukanblK xxoHe caHablK
MoaenbAeyAiH NpakTukanblK afFablnapbiH
any, fblnbiMU-Negarorvkanblk KbI3MeTTi
XXy3ere acbipyfFa apHanfaH
bargapnamanapMeH XyMbiC icTey,
anccepTauusHbl JarbliHOAY XaHe Kopray.
MeHHIH MiHOeTTeEpI:

- MaTemMaTuKarnblK XXoHe caHOblKk Moaenbaey
aficTepiH 3epTTey;

- KOMMNblOTEPNiK 6aFgapnamManapMeH XyMbic
HerisgepiH MeHrepy;

- MexaHuKanblK, rmapoauHamMuKkanblK, Xbiny,
3NEKTPOMAarHUTTIK XXOHe KBaHTTbIK
npouecTepaiH, MoAenbaepiH Kypy XaHe
ecernTey YLWiH caHablK aficTep MeH
KOMMblOTepIik 6argapnaMmanapabl KongaHy

Llenb ancumnnumHebl:

MonyyeHne NpakTUYECKMX HABLIKOB
MaTemMaTU4eCKoro 1 YMCNeHHoro
MoZennpoBaHusi, paboTkl ¢ NporpamMmmamu
ONsi OCYLLEeCTBMEHUS Hay4HO-
negarormyeckon AeaTenbHOCTU, MOArOTOBKM
W 3aWmThl AnuccepTaLlmn.

3agadn gMcUMNInHbI:

- U3y4YeHMe METOAOB MaTeMaTUYecKoro un
YNCNEHHOTO MOAENMPOBAHUS;

- oBnageHue ocHoBamu paboTbl ¢
KOMMbIOTEPHBLIMU NpOrpaMmmamu;

- NIPUMEHEHUNE YNCTNEHHBIX METOAOB U
KOMMbIOTEPHbIX NMporpamm A5t NOCTPOEHUs
1 pac4yéta Moaenen MexaHU4ecKkmXx,
rMMOpPOAMHAMUYECKUX, TEMNTOBbIX,
3MNEKTPOMAarHUTHbIX U KBaHTOBbIX
npoLeccoB

Purpose of discipline:

Gain practical skills in mathematical and
numerical modeling, work with programs for
scientific and pedagogical activities,
preparation and defense of a dissertation.
Discipline objectives:

- is the study of mathematical methods and
numerical simulation;

- mastering the basics of working with
computer programs;

- application of numerical methods and
computer programs for building and
calculating models of mechanical,
hydrodynamic, thermal, electromagnetic
and quantum processes

MoctpeksnsntTep /
MoctpekBunanTbI /
Postrequisite

OH1 — maTemaTuKkanblK >XeHe CaHAblK
MoaenbaeyaiH Heriari agicTepiH,
KOMMblOTepIik 6argapraMmanapMeH XXymMbIC
icTey HerizgepiH Gineai;

OH2 — koMnbloTepniK aHe Undpnblk
cayaTTbIbIKTbl MEHIEPreH;

OH3 — mexaHuKkanblK, rmapoguHaMunkanbik,
XblIny, 3MeKTPOMarHUTTIK XXoHe KBaHTTbIK
npoLecTepaiH MoAenbaepiH KypYy XaHe
ecenTey YLiH KOMNbOTEPSIiK
Oargapnamanapgbl kongaHagpl;

OH4 — ecenTey XaHe Moaenbaey
HOTWXENepPiH Tangangbl XXeHe TyciHgipeai;

PO1 — 3HaeT oCHOBHble MeTOAbI
MaTeMaTUYECKOrO U YNCIIEHHOIO
MOZENMPOBaHNsi, OCHOBbI paboThbl C
KOMMbIOTEPHBLIMU MPOrpaMmmamu;

PO2 — BnageeT KOMMNbLIOTEPHOMN 1

LM pOBOM rPaMOTHOCTLIO;

PO3 — ucnonb3yeTt KOMNbOTEPHbIE
nporpamMmbl Ansi NOCTPOEHUS U pacyéTta
Moaenen MexaHn4eckux,
rMopoguHamMmYecKmX, TEMMOBbIX,
3MNEKTPOMarHUTHbIX Y KBaHTOBbIX
npoLEeccoB;

PO4 — aHannanpyeT 1 MHTepnpeTMpyeT

RT1 — knows the basic methods of
mathematical and numerical modeling, the
basics of working with computer programs;
RT2 — has computer and digital literacy
skills;

RT3 — uses computer programs to build
and calculate models of mechanical,
hydrodynamic, thermal, electromagnetic,
and quantum processes;

RT4 — analyzes and interprets the results
of calculations and simulations;

RT5 — evaluates the role and place of
mathematical and computer models in the
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OHS5 — HakTbl 06BbekTInepai, npouectep MeH
KyObInNbICTapabl 3epTTeyaeri
MaTemaTuKanbIK XXoHe KOMMbITEPMIK
MoAenbAepAiH peni MeH OpHbIH Garanangpl

pe3ynbTaTbl BbIHUCNEHNA U
MOeNMPOBaHUS;

PO5 — oueHuBaeT pornb U MECTO
MaTEMAaTUYECKNX N KOMMbIOTEPHbIX
MoZenen B nccnegoBaHnM pearnbHbIX
0GBEKTOB, NPOLIECCOB U ABMEHWI

study of real objects, processes, and
phenomena

Oky makcaTbl MeH
MiHaeTTepi /

YyebHas uenb 1 3agaum /

Learning Goal and
Objectives

MeHai oKbIN, MarucTpaHTTap
MaTemaTuKanblk XeHe caHabIK
MoAenbaeyaiH Heriari agicTepiH, duaunka-
MaTemaTukanbik MoaenbaepaiH XKiKTenyiH,
3epTTeynepaeri KOMNbOTEPNIK
SKCNEPUMEHTTIH OPHbIH, KOMMbLIOTEPNIK
BbargapnamanapmeH XyMbiC icTey
HerizaepiH Binyi; MexaHukanbik,
rmgpoguHamukanblK, NeKTPOMarHUTTIK
XKSHe XbISy NpouecTepiHiH MogenbaepiH
KYPY XXeHe ecenTey YLWiH caHabIK agicTep
MEeH KOoMMbloTepnik 6argapnaManapasbi
KongaHa 6inyi Tmic

M3yunB gucumnnnuuy, MarmcTpaHTbl 6yayT
3HaTb OCHOBHbIE METOAbI MaTeMaTU4eCcKoro
N YNCIEHHOTO MOAENNPOBaHMS,
Knaccudukaumio pranko-maTeMaTUHECKnX
mMogernen, Mecto KOMMNbITEPHOTO
3KCNepMMEHTa B UCCNEeAOBaHUAX, OCHOBBI
paboTbl C KOMMbIOTEPHLIMW NPOrpaMmMamu;
yMeTb NPUMEHSATb YNCIIEHHbIE METOAbI U
KOMMbIOTEPHbIE NPOrpaMmbl AN
NOCTPOEHUS N pacyéTa moaenen
MeXaHWYeCKMX, MOPOANHAMUYECKNX,
3MNEeKTPOMarHUTHbIX 1 TENOBbLIX MPOLLECCOB

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

OkKbITyabIH HaTWXECH /
PesynbTat 06y4eHus /
Result of Training

HynupoBa Apainnbim MapaTtoBHa,
XapaTblfibICTaHy FblNbIMAAPbIHBIH, MarucTpi,
ara OKpITyLbI

Oémuna Hapexpa ®enopoBHa,
KaHomaaT negarormyeckux Hayk,
accoumnpoBaHHbI npodeccop

Telegina Oksana Stanislavovna,

Senior Lecturer

Nupirova Arailym Maratovna,

Master of Natural Science, Senior Lecturer

[NaHHIH KbiCKaLla
cvnaTTamacs! /
KpaTkoe onucaHue
OVNCUUNNUHLI /
Discipline Summary

OO MEH MEKTENTE ®U3UKA
BQVIbIHLLIA FblNbIMU 3EPTTEYNEPAOI
¥UbIMOACTDBIPY XXOHE XKOCIMAPINAY

OPIrAHU3AUUA U NNAHUPOBAHUE
HAYYHbIX UICCNEQOBAHWA NO
D®U3NKE B BY3E U LLKOJE

ORGANIZATION AND PLANNING OF
RESEARCH IN PHYSICS AT UNIVERSITY
AND SCHOOL

KypacTtbipyLbl /
PaspaboTtuuk /

5 akapemMusnbik KpeauT, eMTuxaH

5 akagemMn4ecknx KpeauToB, 3K3ameH

5 academic credits, exam

Developer
MoH aTaybl / BakanaspuaT neHAEPI: XKanmnbl XXoHe OvcumnnuHel 6akanaBpuata: kypc obwen n | Undergraduate courses: General and
HanmeHoBaHue TeopusAnblK uU3nka Kypcbl, UHpopmaTmka TeopeTU4eckon u3nku, Kypc theoretical Physics course, Computer

ONCLUUMNNKUHBI /
Name of the discipline

KypcChl, husmkanslk npouectepai
KOMMbIOTEPNIK MOAENbAEY, Kaciou
negarorvkagarbl FolfibiMu 3epTTeynep
Herisgepi, MekTenTe OKyLUblnapablH,
FbINbIMU 3epTTeynepiH ynbiIMaacTbIpy

WMHOPMATHKN, KOMMBIOTEPHOE
MoennpoBaHme hran4ecknx NpoLeccos,
OCHOBBbI Hay4HbIX UCCNeaoBaHUN B
npod)eccuoHarnbHoOn negaroruke,
OpraHunsaums Hay4HbIX MCcnegoBaHum

Science course, Computer Modeling of
Physical processes, fundamentals of
scientific research in professional
pedagogy, Organization of Scientific
research of students at School
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ydalmxca B WKoe

Akagemukanblk KpeauT
caHbl, 6akbinay Typi /
KonuyectBo
akageMn4ecKUx KpeauTos,
dopma KoHTponsi /
Number of academic loans,
form of control

MpakTukaHblH 6apnbik Typnepi,
AvccepTauns xasy XoHe Kopray

Bce BUAbl NPaKTUK, HanncaHne n 3alnTta
AuccepTaumm

All types of practices, writing and defending
a dissertation

MpepekBuanttep /
MpepekBuanTbl /
Prerequisite

[NeHHIH MakcaTbl:

KOO meH mekTenTte dusnka 6onbiHA
FbINbIMY 3epTTeynepai yibiMaacTeipy MeH
Xocnapnayga npaktukanblk gargbinapapl
any.

MeHHIH MiHOeTTEpI:

- mekTenTe xaHe XKOO-aa foinbiMu-3epTTey
XYMbICbIH YNbIMOACTbIPYObIH
epekLuenikTepiH sepaeney;

- fbINbIMUY 3epTTeynep Xyprizy agictepiH
MeHrepy;

- mekTenTe xaHe YKOO-aa cabakrapabl
YNbIMOACTLIPY XOHE eTKi3y

Llenb aucumnnuHbl:

MonyyeHve NpakTUYECKNX HaBbLIKOB B
opraHv3aummn 1 NNaHMPOBaHNN HaYYHbIX
nccnegosaHun no gumsuke B BY3e u wkone.
3agadn gMcUMNInHbI:

- U3ydeHme ocobeHHOCTEN opraHnsaumm
Hay4HO-MCCrneaoBaTenbLCKon paboTol B
wkone n BY3e;

- OBflageHne MeToamKamm npoBeaeHns
Hay4HbIX UCCNeaoBaHUi;

- OpraHu3auus 1 NposeaeHue 3aHATUN B
LLKONE 1 BYy3e

Purpose of discipline:

Gain practical skills in the organization and
planning of scientific research in physics at
University and school.

Discipline objectives:

- study of the features of the organization of
research work in schools and Universities;
- mastering the methods of conducting
scientific research;

- organization and conduct of classes at
school and University

MocTtpekBuanttep /
MocTtpekBnanTtbl /
Postrequisite

OH1 — mekTenTe xaHe XKXOO-aa fbinbiMu-
3epTTey XKYMbICbIH YbIMAACTbIPYAbIH,
epeKLesikTepiH, oKy-3epTTey XoHe
FbINbIMU-3EPTTEY XYMbICbIHbIH, TYPrepi MeH
HblCaHAapbIH Gineg;;

OH2 — kayincisgik TexHMKacbl MEeH epT
Kayincisgiri epexxernepiH cakran oTblpbi,
mekTenTe xoHe XKOO-aa fbinbiMn
3epTTeynepai ynbiMaacTbIpy XeHe Xypridy
aAicTeMeCiH MEHIepreH;

OHS3 — 3epTTey barbIThiH TaHAaY,
TakbIpbINTbl TYXXbIpbIMAAY XaHe 3epTTey
Ke3eHaepiH aHblKTay AafablinapbiH MEHrepy;
OH4 — okyLwbinapapblH XXacblH, AaiblHObIK
OEHreniH xxeHe epekLuenikTepiH eckepe
OTbIpbIN, OflapAblH TOMThIK XXOHE XeKe
XXYMBbICbIH ybiMAacTblipagbl XXaHe

PO1 — 3HaeT ocobeHHOCTM opraHun3aumm
Hay4HO-MCCrnegoBaTeNbCKON paboThl B
wkone n BY3e, Bnabl 1 popmbl y4ebHo-
ncenenoBaTenbCKkon 1 HayvyHo-
ncenenoBaTenbCckon paboThl;

PO2 — Bnageet MeToankon opraHu3aLmm u
NPOBEAEHMS Hay4HbIX UCCIefoBaHN B
wkone n BY3e ¢ cobniogeHnem npasun
TEXHUKM 6e30MacTHOCTU U MOXXapHOW
©e3onacHocCTu;

PO3 — Bnageet HaBblkaMy BbiGopa
HanpaBneHus UcCreaoBaHus,
opMynNunpoBaHMs TEMbI U ONpeaeneHnst
3TanoB nccnegoBaHus;

PO4 — opraH13oBbIBaET N KOHTPONUPYET
rPynMnoBy 1 MHAMBUAYaNbHYKO paboTy
yyalmnxcsi ¢ y4ETOM MX BO3pacTa, YPOBHS

RT1 — knows the features of the
organization of research work in schools
and Universities, types and forms of
educational research and research work;
RT2 — has a methodology for organizing
and conducting scientific research in
schools and Universities in compliance with
the rules of safety and fire safety;

RT3 — has the skills to choose the direction
of research, formulate the topic and
determine the stages of research;

RT4 — organizes and controls group and
individual work of students, taking into
account their age, level of training and
characteristics;

RT5 — observes and broadcasts a culture of
integrity and academic integrity
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Oakbinanapl;

OH5 — akagemusanblk aganabik NeH
napacartTbifiblKk MOAEHUETIH cakTangbl xxaHe
Tapartagbl

NOAroTOBKWN U 0OCOBEHHOCTEN;

POS5 — cobnitogaeT v TpaHcnmpyeT KynbTypy
[06ponopsaoYHOCTY M akaeMUYeCcKom
YeCTHOCTH

Oky makcaTbl MeH
MiHaeTTepi /

YyebHas uenb 1 3agaum /

Learning Goal and
Objectives

MaHai OKbIN, MarmcTpaHTTap MekTenTe
xoHe XKOO-aa fbinbiMn-3epTrey
XYMbICTapblH yibIMAACTbIPY
epeKLWenikTepiH; FblNbIMK 3epTTeynepai
Xypri3y sgicteMeciH, agictepi MeH
oAiCTEMECIH; OKyLUbINap MEH CTyAEHTTepaiH
OKY-3epTTeY XaHe FbiNbIMU-3epTTEeY
XXYMbICTapPbIHbIH, TYPIIEPi MEH HbICaHOAPbIH;
3KCNepuMeHTTepAi xocnapnay,
YWMbIMAACTBIPY XOHe OTKi3y Ke3iHaeri
Kayincisgik TexHuKacbl MeH epT Kayinciagiri
epexXenepiH; TakblpbINTbl KANbiNTacTbipa
Oiny, )Xeke XaHe TONTbIK XyMbIiCTapapl
yibIMAacTbipy; aaebueTTepai isgey meH
TaH4ayabl Xy3ere acblpy; aKCNepuMeHT
HOTWKENEPIH YCbIHY

M3yunB gucumnnuHy, MarmcTpaHTbl 6yayT
3HaTb OCOOEHHOCTM OpraHn3aumm Hay4yHo-
nccnegoBaTenbCkon paboThl B LLKOME U
BY3€; METOAOSOrN0, MeToAbl 1 METOANKU
NpoBeAEHNSA HayYHbIX UCCIef0BaHUA; BUAbI
1 cbopmbl y4ebHO-1ccrnenoBaTENBLCKOM 1
Hay4HO-MCCrneaoBaTenbLCckon paboTol
YYaLLMXCS U CTYAEHTOB; NpaBua TEXHUKN
6e3onacHoOCTM 1 NoxapHown 6e3onacHoCTn
npu NnaHMpoBaHUN, opraHu3aummn u
npoBeaEeHUN IKCNEPUMEHTOB; YMETb
dopmMynunpoBaTb TEMY, OPraHM30BbIBaTb
WHOMBUAYAnNbHYK U rpynnoByto paborTy;
OCYLLECTBNATL NMOUCK U BbIOOP NUTepaTypsbl;
npvBmMBaTh 0OYy4alOLLMMCS HaBbIKU
akaeMun4eckoro nucbma v cobnogatb
KynbTypy akageMn4eCcKon YeCTHOCTH;
npeacTaBnsiTe pe3ynbTaTbl 3KCNEPUMEHTA

After studying the discipline,
undergraduates will know the features of
the organization of research work at school
and University; methodology, methods and
methods of research; types and forms of
educational research and research work of
students and students; safety and fire safety
rules for planning, organizing and
conducting experiments; be able to
formulate a topic, organize individual and
group work; search and select literature;
instill academic writing skills in students and
observe the culture of academic integrity;
present the results of the experiment

OKbITYAbIH HaTVXEC /
Pesynbtat o0y4yeHus /
Result of Training

HynupoBa Apainnbim MapaToBHa,
XXapaTbInbICTaHy FbiNbIMAAPbIHbIH, MAarncTpi,
ara OKbITyLUbI

HémunHa Hapexxna PepnopoBHa,
KaHauaaT negarorn4eckmx Hayk,
accounnpoBaHHbIn npodeccop

Telegina Oksana Stanislavovna,

Senior Lecturer

Nupirova Arailym Maratovna,

Master of Natural Science, Senior Lecturer

[MaHHIH KbICKaLLa
cunatTtamacsi /
KpaTkoe onucaHue
ONCLUUMNNKUHBI /
Discipline Summary

®U3UKA XSHE ACTPOHOMMUS
BOMbIHLUA BINIM ANYLLUbINAPAbIH
XOBANbIK KbI3METI

NPOEKTHAA OEATENBbHOCTb
OBYYAIOLLKUXCA NO ®USUKE U
ACTPOHOMUU

PROJECT ACTIVITIES OF STUDYING IN
PHYSICS AND ASTRONOMY

KypacTtbipyLibl /

5 akageMusnbIK KpeauT, eMTUXaH

5 akageMunyecknx KpeauToB, ak3ameH

5 academic credits, exam

PaspaboTtuuk /

Developer

MoH aTaybl / BakanaspuaT neHAEPI: XKanmnbl XXoHe OvcumnnuHel 6akanaBpuata: kypc obwen n | Undergraduate courses: General and
HavnmeHoBaHue TeopusAnblK u3nka Kypcbl, UHpopmaTmka TeopeTU4eckon u3nku, Kypc theoretical Physics course, Computer

JucuMnnuHbl /
Name of the discipline

Kypchbl, husmkanblk npouecTtepai
KOMMbIOTEPIIK MOAEeNbAeY, kacion

MH(POPMATMKM, KOMMbIOTEPHOE
MopenvpoBaHve r3nYecKkmX NPOLECCOB,

Science course, Computer Modeling of
Physical processes, fundamentals of
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negarorvkagarbl FolfibiMu 3epTTeynep
Heri3aepi, MekTenTe oKyLubinapabiH
FbINbIMM 3epTTEYNEPIH YMbIMAACTbLIPY

OCHOBBbI Hay4HbIX UCCNeaoBaHMN B
npodeccuoHarnbLHON negaroruke,
OpraHunsaumsi Hay4YHbIX UCCNeaoBaHUN
yyallmnxcsi B LLKONe

scientific research in professional
pedagogy, Organization of Scientific
research of students at School

AkagemMukanblk KpeguT
caHbl, bakbinay Typi /
KonnyectBo
aKkageMuYeCcKnx KpeamTos,
dopma KoHTpons /
Number of academic loans,
form of control

MpakTukaHbiH 6apnbik Typnepi,
AnccepTauus xaay XaHe Kopray

Bce BMAbl NpakTyK, HanucaHue 1 3almTa
avccepTauun

All types of practices, writing and defending
a dissertation

MpepekBusutrep /
MpepekBn3anTobl /
Prerequisite

MeHHIH MakcaThbl:

®usnka xoHe acTpoHOMUSA BombIHLIA
OKYyLLbINapAablH, )KobarnbIK KbI3MeTiH
yMbIMaacTbipyaa npakTukanbiyk
Aarablnapabl any.

MMoHHiH MiHOETTEPI:

- meparorvkanslk xobanayablH TeopusanbIK
Heri3gepiH >xaHe aHa OKy Ma3MyHbIH
Xobanaygpl 3epTTey;

- OKyLUbINap obanapbiHbIH TaKbIpbINTapbiH,
XKYMBIC KE3EHOEPiH TaHaay XaHe onapablH,
Xac XoHe Xeke epeKLlenikTepiH eckepe
OTbIPbIN, XXYMbIC TONTapbIHAAFbI
KaTbICYyLUbINTApAbIH, CaHbIH aHbIKTay
AarablnapbiH urepy;

- FbINbIMM )x00anapabl cynemengeymeH
TabbIC KpUTEPUNNEpPI MeH Tayekenaepai
Oaranay

Llenb aucumnnuHbl;

lMony4yeHne NpakTU4YeCKMX HaBbIKOB B
opraHusaumnm NPOeKTHON AeATENbHOCTU
yyaLuxcsi no pmamke n aCTpOHOMUN.
3agadn gMcUMNInHbI:

- U3y4YeHMNE TEOPETMNYECKNX OCHOB
negarorm4yeckoro NpoeKTUpoBaHUS 1
NPOEKTMPOBAHMNSI HOBOIO y4ebHOro
coepxxaHus;

- OCBOEHWE HaBLIKOB B BbIOOpE TEM
NPOEKTOB y4aLLMXCs, 3TanoB paboTsl 1
onpegeneHns KonmyecTsa y4acTHUKOB B
paboumx rpynnax ¢ y4€TOM UX BO3PACTHbIX
W UHOUBMAYanbHbIX 0COOEHHOCTEN;

- OLIEHVBaHNE KpUTEPUEB yCrnexa u pnckoB
B COMPOBOXAEHUN HAaYYHbIX MPOEKTOB

Purpose of discipline:

Gain practical skills in organizing students '
project activities in physics and astronomy.
Discipline objectives:

- study of the theoretical foundations of
pedagogical design and design of new
educational content;

- mastering skills in choosing the topics of
students ' projects, stages of work and
determining the number of participants in
working groups, taking into account their
age and individual needs;

- evaluation of success and risk criteria in
support of research projects

MocTtpekBuantrep /
MocTtpekBnanTtbl /
Postrequisite

OH1 — okywbinapgplH xobanblk KbI3MeTiH
YMbIMAACTBIPY MEH XKy3€ere acblpyablH,
TeopusnblK HeridgepiH oinen;;

OH2 —xobanap MeH Hakbinay-enwey
MaTepuangapblHa KobinaTbiH Tanantapasbl
Oinepni xxeHe TyciHen;;

OH3 — okyLwbinapapblH xac xaHe 0acka ga
epeKLUernikTepiH eckepe OTbIpbIMn, )X00aHbIH
9P KATbICYLLUbICBIHBIH XXYMbICbIH 9p Ke3eHae

PO1 — 3HaeT TeopeTn4ecKkne OCHOBbI
OopraHm3aumm 1 OCYLLIECTBIEHUS MPOEKTHOW
OEeATENBHOCTN YHaLLMXCS;

PO2 — 3HaeT 1 NnoHNnmaeT TpeboBaHUs K
BbINOSTHEHWUIO NMPOEKTOB U KOHTPOJbHO-
N3MEepUTENbHLIM Matepuanam;

PO3 — oueHnBaeT paboTy Kaxgoro
yyacTHMKa NpoeKTa Ha KaXkaoM aTane ¢
YYETOM BO3PACTHLIX M MHbIX 0CODEHHOCTEN

RT1 — knows the theoretical foundations of
the organization and implementation of
project activities of students;

RT12 — knows and understands the
requirements for project execution and
control and measurement materials;

RT3 — evaluates the work of each project
participant at each stage, taking into
account the age and other characteristics of
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Oaranangbi;

OH4 — okyLbinapablH MyMKiHAIKTEPiH
eckepe oTbIpbIn, 3epTTey BafbIThiH,
TakblpbIObIH, MakcaTTapbiH, MiHAETTEPI MEH
aAicTepiH aHbIKTanabl;

OH5 — okywbinapapblH XobanblK KbI3MeTiH
YMbIMOACTbIPYMEH XX3He iCke acblpyMeH
OalnaHbICTbI XETICTIK KpUTEPUIANEPi MeH
Toyekenaepai 6aranangpl;

OH6 — napacaTTbINbIK XX8He akageMUanbliK
afjangblK KaFmgaTTapbiH cakTan oTbIpbIn
XYMbICTbI yMbIMAACTbIpaabl;

OH7 — kayincisgik TexHukachbl, epT
Kayincisgiri epexxenepiH caktan oTbIpbIn
)XKOHe AeHcaynblK cakTay TexHorornsnapbiH
KongaHa OTbIpbliM, OKYLbINapAbIH, XKYMbICbIH
Kocnapnangbl xxaHe yibiMaacTbipagbl

yyaLiuxcs;

PO4 — onpepensieT HanpaBneHue, TEMY,
uenu, 3agadv U MeToabl UccnegoBaHus ¢
YYETOM BO3MOXHOCTEN YYEHMKOB;

PO5 — oueHnBaeT KpuUTEpPUM yCrexa u
PUCKM, CBSI3aHHbIE C OpraHu3aumen n
peanu3aumeit NPOeKTHON AesATEeNbHOCTH
yyaLLmXxcs;

PO6 — opraHusyeT paboTy ¢ cobniogeHnem
NPUHLMMNOB JOBPONOPSIA0YHOCTU U
aKkagemMmnyecKom YeCTHOCTY;

PO7 — nnanunpyeT n opraHuayet paboTty
yyawlmuxcs ¢ cobniogeHnem npaBun TEXHUKN
6e3onacHOCTH, NoXXapHoM 6Ge3onacHoOCTU U
C NpUMeHeHneM 34opoBbecbeperaroLmnx
TexXHonorum

students;

RT4 — defines the direction, topic, goals,
problems and methods of research, taking
into account the capabilities of students;
RT5 — assesses the success criteria and
risks associated with the organization and
implementation of project activities of
students;

RT6 — organizes work in compliance with
the principles of integrity and academic
integrity;

RT7 — plans and organizes the work of
students in compliance with the rules of
safety, fire safety and using health-saving
technologies

Oky makcaTbl MeH
MiHOeTTepi /

YyebHas uenb 1 3agaum /
Learning Goal and
Objectives

MeHAai oKbIN, MarncTpaHTTap
negarorvkanslk xxobanayabiH, TEOPUSINbIK
HerisgepiH XaHe XaHa OKYy Ma3MyHbIH
Xobanaygpl; 6akpinay-enwey
MaTepuangapbiHa KOnbiNaTbliH TananTapasbl;
Binim anyweinapablH Xac XoHe Xeke
epeKLuernikTepiH eckepe oTblIpbI,
xobanapablH TakblpblObIH TaH4ayAbl, 9P
Ke3eHHiH MiHAEeTTEpPIH aHbIKTayabl XXoHe
yakbITbIH Xocnapnaygbl; ap 6inim anywbl
MEH TOMMeH e3apa ic-KMMbIn Xacayabl;
Oinim anywsinapablH, )ko0anbIK xaHe
SKcnepuMeHTanabl-3epTTey iC-9peKeTiH
ybIMAAcTbipyMeH GannaHbICTbI
Tayekenaepai 6aranayasl 6inyi Tnic

WN3yuuB gucumnnuHy, marmctpaHTtbl 6yayT
3HaTb TEOPETUYECKMNE OCHOBbI
negarormyeckoro NPOEeKTUpPoBaHWS 1
NPOEKTUPOBaHMSA HOBOTO y4ebHOoro
conepxaHus; TpeboBaHNs K KOHTPOJSIbHO-
n3MepuTenbHbIM MaTepuanam; ymeTb
BblIGUPaTb TEMbI MPOEKTOB C YYETOM
BO3PAaCTHbIX Y MHAMBUAYANbHbIX
ocobeHHocTeln obyyaLmxcs, onpeaensitb
3ajayv 1 NnaHMpoBaTb BPEMS KaXaoro
aTana; B3aMMo4encTBOBaTb C KaXabIM
obyyatoLWwmmes 1 rpynnow; oLeHnBaThb
pWCKK, CBSA3aHHbIE C OpraHu3aumnen
NMPOEKTHON U 3KCMEepUMEHTanbHoO-
uccneaoBaTenbCKON AeATeNbHOCTH
obyuvaromxcs

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, define 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

OkKbITyabIH HOTWXKECH /
Pesynbtat o0y4yeHus /
Result of Training

HynupoBa Apannbim MapaToBHa,
apaTbInbICTaHy FbilNibIMAAPbIHBIH, MAarncTpi,
afa OKbITyLUbl

HémunHa Hapexxpa PepnopoBHa,
KaHauOaT negarorn4eckmx Hayk,
accoumnpoBaHHbIn npodeccop
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