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KIPICTNE

OneKkTUBTI NaHAep KaTanorbl OKbITYAblH KPeaUTTIK XXyneci GoMbiHWA KypacTbipbliagbl.
OneKkTVBTI NeHAep KaTtanorbl XyWeneHreH TaHgay GombliHWA NaHAep Ti3iMiH XaHe onapAblH,
KbICKa cunaTTamacbiH KapacTblpagbl.

Oky xocnapblHgarbl 6apnblk NeHAep yw uUuknFa GipikTipingi: xannbl 6inim 6epy UMKnbI
(XKBI), 6azanbik neHaep umknbl (BI), 6erinaeywi naHaep unknbl (Bewnll).

>Kannbl 6inim Oepy neHAep UMKNbI MaMaHHbIH MHTENMEeKTyanablk, >Xeke TymFasblk,
aneymMeTTiK Typfblga AamybiHa MyMKIHAIK 6epeni. basanbik naHAep Uuknbl 6onawak MamaHHbIH
MaMaHAblifblHa cankec yHaameHTanablk GinimiHiH kanbinTacyblHa GafbiTTanagpl. beniHgeywi
noHAep LMKNbl Kacibn KbI3METTiH HaKTbl canacbiHaa KonaaHbinaTblH apHanbl 6inimai, aarabiHb,
KY3bIPETTiNIKTi aHbIKTanabl.

Binim anywbl Tuntik oKy ©OarfgapnamacbiMeH GekiTinreH MamaHabIKTapAblH, MIiHOETTi
KOMMOHEHT NaHAEPIH MEHrepyMeH KaTap, YCbIHbINbIN OTblpFaH TaHgay OowbiHWa naHaepai
Tangan anybl TUic.

BBEAEHUE

Mpn KkpeouTHOM TexHonormm oOy4vyeHusi paspabaTbiBaeTCA KaTanor SMneKTUBHbIX
ancumnnuH. Katanor anekTMBHbIX AUCUMMMWH npeactaBnsieT cobOOM CcUCTEMATU3NPOBAHHbIN
nepeyeHb OUCLMMNIIMH KOMMOHEHTAa Mo BbIOOPY M COAEPXKMUT KpaTKoe UX OnMcaHue.

Bce agucumnnmHbl  y4yebHOro nnaHa oObeguMHEeHbl B TPM  UMKNIA:  LUMKN
obweobpasoBaTtenbHbix auvcumnnmH  (OOM), umkn 6asosBbix aucuunnud  (BA), umkn
npodounupyrowmnx gucumnnud (MA).

Lnkn 0bueobpasoBaTenbHbIX OVCUUNITMH npegnonaraeT noaroToBKy
WHTENNEKTYanbHOro, JIMYHOCTHOIO M CcouManbHO-pa3BUTOro cneuuanucta. Lukn 6a3oBbix
ANCUMNANH HanpaeneH Ha dopmupoBaHMe y Oyayuiero cneuywanucta gyHOaMeHTanbHbIX
3HaHMM MO COOTBETCTBYWLWEN cneuunanbHocTU. Lmvkn  npodomnupyowmnx  OUCUMAUH
onpegendeTr nepedeHb cneuuanbHbiX  3HAHWW, YMEHWW, HaBbIKOB W  KOMMETEHUUN
NPUMEHUTENBHO K KOHKPETHOM cdhepe NpodeCccnoHanbHON AeATENbHOCTH.

Hapsgy ¢ wu3ydeHuem gucumnimH o6a3aTtenbHoro  KOMMOHEHTA, YCTaHOBIEHHbIX
TunoBbIM y4ebHbIM MSITAHOM CrneunanbHOCTM, 00y4YalLWMACA Takke OO0JbkeH BblbpaTb Ans
N3y4eHns ANCLMNINHBI KOMMOHEHTA MO 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 three cycles: the cycle of general
education disciplines (GED), the cycle of basic disciplines (BD), and the cycle of profiling
disciplines (PD).

The cycle of general education disciplines involves the preparation of an intellectual,
personal and socially developed specialist. 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.

Along with the study of the disciplines of the compulsory component established by the
Model Curriculum of the specialty, the student must also choose to study the discipline of the
component of choice.



7M01508 ®Pusuka 6inim OGepy GarpgapnamacbiHbIH 3NEKTUBTI naHaep TisiMi / MNMepeyeHb
3NEeKTUBHbIX AUCLUMNIUH obGpa3oBaTtenbHon nporpammbl 7M01508 ®Puauka / The list of
elective disciplines of the Educational Program 7M01508 Physics

Ne MoH aTaybl / HaMmeHoBaHWe AUCLMNIIUHBI CewmecTtp

1. | XKOO-aa dusukarblik aKCNnepuMeHTTEpPAi Xypridy agictemenepi / 1
MeToguka npoBegeHus U3NYECKOro aKCnepumeHTa B By3e /
Methodology of Conducting a Physical Experiment at the University

2. | XKorapfbl MaTeMaTMKaHbIH TaH4aynsl Tapaynapsl / 1
M3bpaHHble rnaebl BbiCLLEN MaTeEMATUKK /
Selected Chapters of Higher Mathematics

dusnka xsHe aCTPOHOMUA KypCblHOAfbI XXOfapbl MaTeMaTuka /
Beiclwas maTemaTnka B Kypce n3nKkmM U acTpoHoMum /
Higher Mathematics in the Course of Physics and Astronomy

3. | XKOO-ga dusvka meH aCTPOHOMMSIHbI OKbITYAbIH, UHHOBaLMANbIK agicTepi / 1
MHHOBaUMOHHbIE MeTOoAbl NpenogaBaHnst U3MKN U acTPOHOMUK B BYy3e /
Innovative Methods of Teaching Physics and Astronomy at the University

>Korapbl xaHe opTa MmekTenTe huamKaHbl OKbITYAbIH TEOPUACHI MEH aaicTeMeCi /
Teopusa n meToanka obyveHns usmke B BbICLLIEN U cpeaHen wkone /
Theory and Methods of Teaching Physics in Higher and Secondary Schools

4. | TeopusAnblk dusnka xeHe acTpodusmka KypCbiHblH TaHgaynbl Tapaynapsbl / 2
M3bpaHHbIe rmaBbl Kypca TeopeTnyeckon usmkn n actpomsnkm /
Selected Chapters of the Course of Theoretical Physics and Astrophysics

KnaccukanblK xxaHe KBaHTTblK (OU3MKaHbIH 3aMaHayu KepiHici /
CoBpemeHHble NpeacTaBeHns KIacCu4eckon N KBaHTOBOMW purankn /
Modern Representations of Classical and Quantum Physics

5. | Kacibn negarorukagarbl fbifibIMU-3€PTTEY XKYMbIChI / 2
HayuHo-uccnegoBaTensckas paboTta B npodeccrMoHaneHow negaroruke /
Research Work in Professional Pedagogy

6. | Pusmka naHi GonbIHLWA KonaaHbanbl ecenTepai Wwewy agictemeci / 2
MeTogumka pelleHuns npuknagHbix 3agad no usnke /
Methods for Solving Applied Tascs in Physics

MekTtenTe xoaHe XXOO-ga dusuka naHiHeH onumnuaga ymbiMaacTtelpy agictemeci /
MeToguka opraHusaummu onuMmnuag no usmke B LWKose 1 By3e /
The Methods of Organization of Olympiads in Physics at School and University

7. | B3amaHaym urankaHblH e3ekTi macenenepi / 3
AkTyanbHble npobnembl CoBpeMeHHOW pusmnku /
Actual Problems of Modern Physics

8. | STEM-6inim 6epy TexHonoruanaps! / 3
TexHonorun STEM-obpa3zoBaHust /
STEM Education Technologies

PoboTtoTexHuka 6oMbIHLLA NpakTUKkym /
MpakTrkym no poboToTexHuke /
Workshop on Robotics

9. EcenTtey agicTepi xaHe dmamnkanbik npouecTepai KomnbloTepriik mogenaey / 3
BblumcnntenbHble METOAbLI M KOMMBbIOTEPHOE MOgEeNUpoBaHe n3NYEeCKUX NpoLLeccoB /
Computational Methods and Computer Modeling of Physical Processes

FeinbiM meH Binim 6epyaeri KOMNbIOTEPIIK 84iCTEP MEH TexHonoruanap /
KomnbloTepHble MeTOAbl 1 TEXHONOrMKN B Hayke u obpasoBaHum /
Computer Methods and Technologies in Science and Education

10.| KOO meH mekTenTe mamka OoMbIHLIA FbINbIMU 3epTTEYNepai yNbIMOACTbIPY XoHe 3
xocnapnay /

OpraHu3aums u nnaHMpoBaHME Hay4YHbIX UCCNeAOBaHWI N0 U3MKe B By3e U LiKone /
Organization and Planning of Research in Physics at University and School
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dusmka xeHe acTpoHOMUs BombIHLLA BiniM anylwbinapasiH, )xobanblk KeiameTi /
MpoekTHas geATenbLHOCTb obyyarwmxcs no husmke n actTpoHomun /
Project Activities of Studying in Physics and Astronomy




1 cemecTp /1

cemecTp / 1 semester

MaH ataybl /
HanmeHoBaHune
ONCUMNNnHLI /

Name of the discipline

XKOO-OA ®U3UKATNDIK
OKCMEPUMEHTTEPLI XYPrI3y
SAICTEMENEPI

METOOWKA NPOBEOEHUA
®UN3NYECKOIO 3KCNEPUMEHTA B
BY3E

METHODOLOGY OF CONDUCTING A
PHYSICAL EXPERIMENT AT THE
UNIVERSITY

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

4 akageMusAnbIK KpeauT, eMTuxaH

4 akageMunyeckmx KpeauTa, 3Kk3aMeH

4 academic credits, exam

MpepekBuauntrep /
MpepekBn3anTobl /
Prerequisite

Bakanaspwuat neHaepi: mektenTeri
SKCNEPUMEHT TeXHMKaCbl, Pr3nKanbIk
npouecTepai KOMMNbOTEPNIK MoAenbagy,
dPU3NKaHbI OKbITY aficTeMECI

OucuunnuHel 6akanaBpuara: TexHuka
LLKOSNIbHOrO 3KCMepPUMEHTa, KOMMbIOTEPHOE
mMogenvpoBaHne u3n4eckmx NpoLeccos,
MeToauKa npenogaBaHms OU3NKK

Undergraduate courses: Technique of
School Experiment, Computer Simulation of
Physical Processes, Technique for
Teaching Physics

MoctpeksusntTep /
MocTtpekBunanTobl /
Postrequisite

XKOO-pa du3vka meH acTPOHOMUSIHBI
OKbITYAbIH MHHOBaUUANbIK 84icTepi, huamka
noHi bonbiHWa KongaHbanbl ecenTepai
WeLly agictemeci, 3amaHayu (usmKaHblH,
e3ekTi macenenepi, )KOO meH mekTenTe
dm3rka OoMbIHLIA FbINbIMU 3epTTEYNepai
yMbIMOACTbIpY XaHe Xocnapnay,
npakTukaHblH 6apnblk Typrepi,
anccepTaums xasy XaHe Kopray

MHHOBaUMOHHbIE MeTOAbl NpenogaBaHus
PU3UKM 1 aCTPOHOMUU B By3e, MeToamka
peLleHns NpuKnaaHbIX 3aaad no usuke,
akTyanbHble Npobnembl COBPEMEHHOM
PU3MKN, opraHM3auns U nnaHMpoBaHue
Hay4HbIX UCCrefoBaHWin Mo OU3MKe B By3e
W LLKOMe, BCe BUAOblI NPAKTUK, HAanMcaHne u
3alumTa guccepTtauum

Innovative Methods of Teaching Physics
and Astronomy at the University, Methods
for Solving Applied Tascs in Physics, Actual
Problems of Modern Physics, Organization
and Planning of Research in Physics at
University and School, all types of practices,
writing and defending a dissertation

Oky makcaTbl MeH
MiHaeTTepi /

YyebHas uenb 1 3agaun /
Learning Goal and
Objectives

[NeHHIH MakcaTbl:

[dnccepTauusiHbl xxa3yFa XeHe KopFayra
AanblHAbIK YLIWIH YHUBEPCUTETTE (prsmKanbIK
3KCMEepPUMEHTTI Xocnapnay, yubiMaacTbipy
XXOHe eTKi3y TeOpUACHl MEH 8iCTEMECIH
urepy.

MoHHiH MiHOETTEPI:

- )KOFapbl MEKTENTEr 3KCMEPUMEHTTIH PeniH,
OpPHbIH X8He TyprepiH 3epTTey;

- (hmsmkanblk NpakTUKyMapl Xocnapnay,
yMbIMOACTbIPY XaHe oTki3y BinikTepiH
xeTingipy;;

- XKOO-pa umsmkanblk SKCNepuMeEHTTI
YNbIMAACTLIPY MEH XYPri3yaiH, OTaHAbIK

Llenb gucumnnumHbl:

OcBoeHune Teopun 1 METOANKM
NIaHUPOBAHUS, OpraHu3auum un
npoBefeHns h3MYECKOro IKCNEPMMEHTa B
BY3e ans noagrotoBKM K HanucaHuio un
3aluTe guccepTauuu.

3agaun gUCUUNNUHLI:

- U3y4nTb POJib, MECTO U BUAbI
3KCMepMMEHTa B BbICLLUEWN LLIKONE;

- COBEpPLUEHCTBOBATb YMEHUS
nraHMpoBaHus, opraHmM3aunmn n
NnpoBeAeHNs PU3NYECKOrO NMPaKTUKYMa;
- N3y4nTb NepenoBble OTEYECTBEHHbIE U
3apybexHble METOAUKM OpraHn3aunm u

Purpose of discipline:

Mastering the theory and methodology of
planning, organizing and conducting a
physical experiment at a University to
prepare for writing and defending a
dissertation.

Discipline objectives:

- study the role, place and types of
experiments in higher education;

- improve the skills of planning, organizing
and conducting a physical workshop;

- to study advanced domestic and foreign
methods of organizing and conducting a
physical experiment at the University;




XXoHe LweTengik 03blK aaicTemMenepiH
3epaeney;

- UHTEPaKTUBTI Kypanaap MeH KalbIKTbIKTaH
OKbITY TEXHONOMMSINapbIH, COHAAN-aK
yHMUBepcuTeTTE hU3MKanblK 3eCNepUMEHT
OTKi3yae XXeKe TacCin aficTepiH urepy;

- CTYOeHTTepAiH usnkanbik
3KCNEPUMEHTTIH, 8pTYpAi Ke3eHaepiH
Oaranan 6iny

nposeaeHns prU3nYecKoro akCnepMmMeHTa B
BY3e;

- OCBOWTb MHTEpPaKTUBHbIE cpeacTea u
JUCTaHLUMOHHbIE TEXHOMOIMN, a TakKe
NpUéMbl MHAMBUAYANbHOIO NOAXoaa B
npoBeAeHUn dM3nNYecKoro secnepmMmMeHTa B
BY3e;

- YMETb OLIeHNBAaTb pa3nnyHble 3Tanbl
BbINOSHEHUsI CTYyAeHTaMy (PU3NYECKOTO
aKCnepumMeHTa

- master interactive tools and remote
technologies, as well as individual approach
techniques in conducting physical
experiment at the University;

- be able to evaluate the various stages of a
physical experiment performed by students

OkKbITyabIH HOTWXKECH /
Pesynbtat obyyeHus /
Result of Training

1 — oFapbl MekTenTeri uankanblk
SKCNEPUMEHTTIH POeriiH, OPHbIH XaHe
TypnepiH 6ineg;;

2 —XXOO-aa oky, kepceTy xoHe
KOMMbIOTEPNIK IKCMNEPUMEHTTI
xocnapnangpl, yibiMaacTtbipagbl XaHe
eTKiseni;

3 — hmsmKanbIK IKCNEPUMEHT Xyprisyae
WHHOBaUMANbIK 84ICTEP MEH KaLUbIKTbIKTaH
TexHonorvsnapabl kongaHagbl;

4 — 3epTxaHanblk acnantap MeH
KOHAbIPFbINapablH KypbIbICbl MEH
XYMBbICbIH Gineai;

5 — dumsmkansIk 3KCNepuMeEHT Xyprizy
KesiHfe XeKe TacinMeH afictep MeH
aficTepdi KongaHyabl Asnengenai;

6 — CTYOEHTTepP MEH OKyLUbIapablH
XKeTICTiKTepiH kpuTepuanabl 6aranay
oA4icTepiH MEHrepreH;

7 — MmaTemaTuKanblk Tangay yreiMaa
dum3mKanblK SKCNEPUMEHTTIH KaTenikTepiH
ecenTeyaiH, TWICTi aaicTepiH kongaHaap!

1 — 3HaeT ponb, MECTO 1 BUAbI
Pr13MYECKOro IKCNEPUMeEHTa B BbiCLUEN
LIKOMe;

2 — NnaHVpyeT, OpraHn3yeT u NpoBOANT
y4ebHbIN, AEMOHCTPALMOHHbIN U
KOMMbIOTEPHbIV aKkcnepuMeHT B BY 3e;

3 — ucnonb3yeT NHHOBALWOHHbIE METOAMKU
W OUCTaHUUOHHbIE TEXHONOMu B
npoeefeHNn PU3NYECKoro aKCNeprMeHTa;
4 — 3HaeT cTpoeHne n paboty
nabopaTopHbIX NPNOOPOB M YCTAHOBOK;

5 — aprymeHTupyeT ucnonb3oBaHue
MeTOAO0B ¥ NPUEMOB MPU NHAMBUAYANbHOM
noaxoge npw nposegeHnn hnsm4eckoro
3KCNEepUMEHTa;

6 — BnageeT Nnpuémamm KputepumarnbHON
OLEHKN JOCTVXKEHUA CTYAEHTOB U
LLIKONBHUKOB;

7 — ucnonb3yeT afekBaTHbIe MeToab!
pac4yé€Ta norpeLHocTen puan4eckoro
aKkcnepuMmMmeHTa

1 — knows the role, place and types of
physical experiment in higher education;

2 — plans, organizes and conducts
educational, demonstration and computer
experiments at the University;

3 — uses innovative technigues and remote
technologies in conducting a physical
experiment;

4 — knows the structure and operation of
laboratory devices and installations;

5 — argues for the use of methods and
technigues in an individual approach to
conducting a physical experiment;

6 — has techniques for criteria-based
assessment of students 'and school
students' achievements;

7 — uses adequate methods for calculating
the errors of the physical housing
experiment

[NaHHiH KbiCKaLla
cunatTtamacsi /
KpaTkoe onucaHue
JucuMnnuHbl /
Discipline Summary

MeHai 3epaenen oTbIpbIn, MarucTpaHTTap
YKorapbl MekTenTeri aKCnepuMeHTTiH, peniH,
OPHbIH, TYPNEpPiH MeHrepeai; oKy,
AEMOHCTPaLMANBIK )XaHe KOMMbIOTEPNIK
3KCMEePUMEHTTI Xocnapnayasl,
YMbIMAACTLIPYAbI XXeHe eTKisyai;

M3yunB gucumnnmHy, MarmcTpaHTbl OCBOAT
ponb, MeCTO, BUAbl 3KCNepnMeHTa B
BbICLLEN LLIKOJie; Hay4aTcd ninaHnpoBaThb,
OpraHn3oBbIBaTb U MPOBOAUTL YY4EOHbIN,
OEeMOHCTPaUNOHHbIN U KOMMbIOTEPHbLIN
9KCMEPMMEHT; COCTaBMNATb U NPOBOANTL

After studying the discipline,
undergraduates will master the role, place,
and types of experiments in higher
education; learn how to plan, organize, and
conduct educational, demonstration, and
computer experiments; create and conduct
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3epTXxaHanblK NPaKTUKYM Kypyabl XXeHe
OTKi3yi; OKY SKCNEPUMEHTIHIH, Ke3eHaepiH
Baranaygabl; )Kofapbl OKy OpblHAAPbI
CTYOEHTTEPIHIH FbINbIMN-3epPTTEY KbI3METiH
YNbIMAACTbIPYAbIH €PEKLLENIKTEPIH; OKbITY
MEH OKbITY[a KalbIKTbIKTaH binim 6epy
TEXHOMNOrMANapblH KONAaHyAbl; epekLle
Oinim 6epy kaxeTTinikTepi 6ap
CTYAEHTTEPMEH XXYMBbIC iCTey KesiHae
oparHmsaums meH usnkanblk 9KCNEPUMEHT
XYPrisydiH epekweniktepiH ynpexegi

nabopaTopHbIA NPaKkTUKYM; OLLEHMBATb
aTanbl y4ebHOro aKCnepumeHTa; ocBosaT
0COBEHHOCTM OpraHn3aumm Hay4Ho-
nccrnegoBaTenbCKon AeaTeNnbHOCTH
CTYAEHTOB BY30B; MPUMEHEHMNE
AVNCTaHUUOHHbIX 0Opa3oBaTenbHbIX
TEXHOJOrMI B NpenofaBaHum 1 obydeHuu;
0COBGEHHOCTN OparHn3auumn 1 NpoBeaeHns
dr3M4eCKOro akcnepnuMeHTa npu pabore co
CTygeHTamu ¢ ocobbiMm
obpaszoBaTtenibHbIMU NOTPEBHOCTAMM

laboratory workshops; evaluate the stages
of educational experiments; learn the
features of organizing research activities of
University students; use distance learning
technologies in teaching and learning;
features of organizing and conducting
physical experiments when working with
students with special educational needs

KypacTtbipyLubl /
PaspaboTtuuk /

HynupoBa Apannbim MapaToBHa,
XapaTbINbICTaHy fblfbiMAaPbIHbIH, MArnucTpi,

DémuHa Hagexpa ®PenopoBHa,
KaHauaaT negarorn4eckmx Hayk,

Telegina Oksana Stanislavovna,
Senior Lecturer

Developer ara OKbITyLUbI accoumnpoBaHHbIN npodeccop Nupirova Arailym Maratovna,

Master of Natural Science, Senior Lecturer
MaH ataybl /
HaunmeHoBaHue XOFAPFbl MATEMATUKAHBbIH MU3BPAHHBIE IMABbI BbICLLEN SELECTED CHAPTERS OF HIGHER

ONCLUUNNKUHBI /
Name of the discipline

TAHOAYIbl TAPAYJIAPDI

MATEMATUKU

MATHEMATICS

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

5 akageMusinbIK KpeauT, eMTUXaH

5 akagemunyeckmx KpeauToB, 3K3aMeH

5 academic credits, exam

MpepekBuauntrep /
MpepekBn3anTbl /
Prerequisite

BakanaBpuat neHgepi: matemaTukarnbIk
Tangay, Cbi3blKTblK anrebpa >oHe
aHanuTUKarnblK reoMeTpus, Xanmnbl XXoHe
TeopuAnbIK on3nka KypcTapblHbIH NaHAepI,
MaTemaTukanblk pusnka agictepi

OucunnnuHel 6akanaepuara:
MaTeMaTU4eCcKnin aHanus, NnMHenHas
anrebpa n aHanuTn4eckas reomeTpus,
ONCUUNINHBI KYpCOB 06LLen n
TeopeTn4ecKkom puankn, Metoabl
MaTeMaTU4eCKON PU3NKN

Undergraduate courses: mathematical
analysis, linear algebra and analytical
geometry, General and theoretical physics
courses, methods of mathematical physics

MocTtpekBuantTep /
MocTtpekBnanTtbl /
Postrequisite

TeopusanbiK pusmnka xaHe actpodusnka
KYpCbIHbIH TaHdaynbl Tapaynapsl, gusnka
noHi bonbiHWa KongaHbanbl ecenTepai
Lwewly asgictemeci, 3amaHayun pusmkaHbiH
©3€eKTi Macenenepi, ecenTtey aficTepi xxaHe
domamkanblK npouecTepai KOMNbTepniK

MN36paHHble rmaBbl Kypca TeopeTU4ecKomn
u13MKM M aCTPOPU3NKN, METOANKA
peLleHnsa NpUKNagHbIX 3agad no usuke,
akTyanbHble NpobnemMsl COBpeMEHHOMN
PU3MKN, BBIMUCTIUTENBHBIE METOAbI U
KOMMbIOTEPHOE MOgENNpPOBaHne

Selected Chapters of the Course of
Theoretical Physics and Astrophysics,
Methods for Solving Applied Tascs in
Physics, Actual Problems of Modern
Physics, Computational Methods and
Computer Modeling of Physical Processes,
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Moaenaey, npakTukaHblH, 6apnbik Typnepi,
anccepTaumsa xasy XeHe Kopray

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

all types of practices, writing and defending
a dissertation

Oky makcaTbl MeH
MiHOeTTepi /

YyebHas uenb 1 3agayn /
Learning Goal and
Objectives

IMoHHIH MakcaThl:
fFbinbiMU-negarornkanbik KbI3MeTTi Xy3ere
acblpyfa ganblHAbBIK YLUiH XXOFapbl
MaTemaTuKaHbIH 84iCTepi MeH TacingepiH
MEeHrepy.

[MoHHiH, MiHOETTEPI:

- MaTemaTuKarblk TangayablH TEOpUsbIK
Herisgepi MeH yFbiMablK annapaTbiH
3epTTey;

- MaTemaTuKanblk Tangay epexenepiu
KongaHa oTbIpbIn, kenbip macenenepai
LeLyaiH, agicTepi MeH agicTepiH urepy;

- MaTemMaTUKarnblK XXaHe hramkanblk
ecenTepai wewyae matemaTukanblk
annapartTbl KongaHyablH TUimMainirid
KanbInTacTbIpy;

- MarucTpaHTTapaa MaTeMaTuKaHblH
FbINbIM, TEXHUKA, TEXHOMOIMS, MeauLMHa,
6inim >kxaHe agam KblaMeTiHiH 6acka oa
cananapblHAafbl peniH TYCiHYiH
KanbiNnTacTbIpy;

- bonawak MmarucTprnepae naHgik-
agicTemernik MegeHVeTTi JaMbITy

Llenb aucumnnuHbl:

OcBoeHne MeTo0B 1 NPUEMOB BbICLLEN
mMaTemaTukn Ans NOAroTOBKM K
OCYLLLECTBMEHNIO Hay4YHO-Neaarorm4eckon
AeATenbHOCTH.

3agauun aMcuUMNAnHbI:

- U3yYeHne TeopeTUYEeCKNX OCHOB 1
NMOHATUMHOTO annapara MaTemMaTu4ecKoro
aHanusa;

- OCBOEHME NMPUEMOB N METOAOB peLLleHUs
HEKOTOPbIX 3a4a4 C MOMOLLbIO MOSOXEHWN
MaTeMaTU4ecKoro aHanmsa;

- hopmmpoBaHme aPPEKTUBHOCTH
MCMoNb30BaHMsA MaTeMaTN4eckoro
annapaTa npu peLueHnM maTemaTu4eckmx 1
dumsnyecknx 3agay;

- (hOpMUPOBaHME Y MarucTpPaHTOB
NMOHMMaHNA POnn MaTeMaTUKM B Hayke,
TeXHVKe, TEXHOMOrnSX, MeauuuHe,
0o6pa3oBaHMKN 1 ApyrMx oTpacnsx
YenoBeYecKon OeaTenbHOCTY;

- pa3suTne y ByayLimx MarmucTpos
npeamMeTHO-MeTOANYECKOW KyNbTypbl

Purpose of discipline:

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

Discipline objectives:

- study of the theoretical foundations and
conceptual apparatus of mathematical
analysis;

- mastering techniques and methods for
solving certain tasks using the provisions of
mathematical analysis;

- formation of the efficiency of using the
mathematical apparatus in solving
mathematical and physical tasks;

- formation of undergraduates'
understanding of the role of mathematics in
science, engineering, technology, medicine,
education and other branches of human
activity;

- development of subject-methodical culture
for future masters

OkKbITyabIH HOTWXKECH /
Pesynbtat o0y4yeHus /
Result of Training

1 — Gip >aHe GipHelLe anHbIManbinap
YHKUNACBIHBIH AnddepeHLmanbIk XaHe
WHTerpangblk ecenteynepi,
dyHKUMOHaNAbIK Tanaay,
anddepeHunanablk TeHaeynep TeopuAacsl,
epic xaHe KaTapnap TeopusiCbl YfbiMaapbIH
binep;;

2 — Ti3bekTep MeH PyHKUMANapAbIH
LwekTepiH TabbiHbI3, 6enricizgikTepai
awagpl, capanay XaHe nHTerpauus
onepaunsnapbiH Xypriseqi;

3 — andbpepeHumnangblk ecentey
apicTepiMmeH Gip aHbIMarnbIHbIH

1 — 3HaeT noHATUA anddepeHunansHoro u
WHTErpanbHOro ncHMcneHnn yHKLMmn
OLHOW 1N HECKONBbKMX NEPEMEHHBIX,
dYHKUMOHANbLHOIo aHanusa, Teopuu
anddepeHUnanbHbIX ypaBHEHUA, Teopun
nons n psaos;

2 — HaxoauT npeaensl
nocrefoBaTenbHOCTEN U PYHKLINIA,
pacKkpbIiBaeT HeonpeaenéHHoCTH,
npon3BoauMT onepauum
andbdepeHuMpoBaHnsS U MHTErpUPOBaHUS;
3 — ncenegyeT (OyHKUUKN O4HOMN
nepeMeHHoOn MmeTogamu

1 — knows the concepts of differential and
integral calculus of functions of one and
several variables, functional analysis, theory
of differential equations, field theory and
series;

2 —finds the limits of sequences and
functions, reveals uncertainties, performs
differentiation and integration operations;

3 — explores functions of a single variable
using differential calculus methods;

4 — solves first-and second-order differential
equations using appropriate methods;

5 — applies mathematical methods to
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dyHKUMANapbIH 3epTTenai;

4 — BipiHLLI XXaHe eKiHLWi peTTi
anddepeHunanasik TeHaeynepai TMicCTi
aaicTepMmeH welueqi;

5 — cbmsumkanelk ecentepai wewyae
MaTeMaTuKanblK a4ictepai kongaHaapl;
6 — MmaTemaTUKanblk Tangay yrbiMaapbiH
KongaHa oTbIpblIn, 8p Typhi aknapaTThbl
aypbIc TyciHgipe 6iny kabineTiHe ue;

7 — OKy, OKy-9[iCTEMENIK XKaHe
aHblKTaManblk aaebuneTTepai oku xaHe
Tangaw 6ineni

andbdepeHuMansHOro NCHNCNEHNS;

4 — pewaetT anddepeHumnansHbie
ypaBHEHWs1 NEPBOro U BTOPOro NopsiikoB
COOTBETCTBYIOLLMMWU METO4AMM;

5 — NpMMeHsieT MaTeMaTU4eckne MeTofbl K
peLueHunto puUsnyeckux 3agau;

6 — BnageeT CnoCOOHOCTLIO C MOMOLLbIO
NMOHSTMIA MaTeMaTMYEeCKOro aHanmaa
KOMMEHTUPOBATb N BEPHO
WMHTEpNpeTUpoBaTb NMHGPOPMAaLMIO PA3HOro
poaa;

7 — BNageeT yMeHneM umtaTb 1
aHanuaupoBaTb y4ebHyto, y4ebHo-
MEeTOOUYECKYIO N CNPaBOYHYIO NUTEpaTypy

solving physical tasks;

6 — has the ability to use the concepts of
mathematical analysis to comment and
correctly interpret information of various
kinds;

7 — has the ability to read and analyze
educational, methodical and reference
literature

[MeHHIH KbiCKaLLa
cunatTtamacsl /
KpaTkoe onucaHune
ONCLUUNNKUHBI /
Discipline Summary

MeHai okbIN, MarncTpaHTTap gusmkaga
OKbINIaTbIH XXYNenep MeH npouecTepain,
XafdavblH cunaTtTay YLWiH agictepai,
TeHaeynepai xxaHe TypreHaipynepai
KongaHyabl; TeH3oprap MeH apHawbl
dyHKUnAnapasl nanganaHyabl; Komnnekcri
anHbIMansbl PyHKUMAHBI AnddepeHunanay
XoHe uHTerpangay; Tepbenicrep, aHeprus
)XOHe 3aT anmMacy npoLecTepiH cunartray
KesiHae auddepeHumanabik TeHaeynepai
Wwewyai ynpeHeai

M3y4ynB gucumnnmHy, MarmcTpaHTbl OCBOAT
NpUMeEHeHe MeTO0B, YPaBHEHNI U
npeobpasoBaHnii AN ONUCaHNA COCTOAHUS
CUCTEM U MPOLIECCOB B HUX, N3yHaeMbIX B
du3mKe; Mcnonb3oBaHNE TEH30POB U
cneumabHbIX QYHKLMWN;
anddepeHunpoBaHue N MHTErpupoBaHve
PYHKLUUN KOMMIEKCHON NepeMeHHom;
pelueHne anddepeHumanbHbIX ypaBHEHUN
npuv onNucaHumn npoLeccoB KonedaHum,
NnepeHoCoB SHEPIUU N BeLLecTBa

After studying the discipline,
undergraduates will master the use of
methods, equations and transformations to
describe the state of systems and
processes in them, studied in physics; the
use of tensors and special functions;
differentiation and integration of the function
of a complex variable; the solution of
differential equations in describing the
processes of vibrations, energy transfers
and matter

KypacTtbipyLbl /
PaspaboTtuuk /

HynupoBa Apannbim MapaToBHa,
XapaTbInbICTaHy FbilNibIMAAPbIHBIH, MAarncTpi,

HémunHa Hapexxpa PepnopoBHa,
KaHauOaT negarornyeckmx Hayk,

Telegina Oksana Stanislavovna,
Senior Lecturer

Developer ara OKbITyLUbI accounnpoBaHHbIv Npodeccop Nupirova Arailym Maratovna,

Master of Natural Science, Senior Lecturer
Mon ataybi / HIGHER MATHEMATICS IN THE
HaunmeHoBaHune DOU3UNKA )KOHE ACTPOHOMUA BbICLUAA MATEMATUKA B KYPCE

ONCLUUMNNKUHBI /
Name of the discipline

KYPCbIHOAF bl )KOFAPbl MATEMATUKA

®U3NKN N ACTPOHOMUU

COURSE OF PHYSICS AND
ASTRONOMY

AkageMukanblk KpeauT
caHbl, 6akbinay Typi /
KonuyectBo
aKkageMuYeCcKnx KpeauTos,
dopma KoHTpons /

5 akageMusnbIK KpeauT, eMTUXaH

5 akageMunyecknx KpeauToB, ak3ameH

5 academic credits, exam
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Number of academic loans,
form of control

MpepekBuanttep /
MpepekBuauTsbl /
Prerequisite

BbakanaspuaT neHaepi: MaTemMaTuKanbIk
Tangay, Cbi3blKTblK anrebpa >xaHe
aHanuTuKarnblk reoMeTpus, Xanmbl XXoHe
TeopusAnblk U3nKa KypcTapblHbIH NaHAEPI,
MaTemaTukanblk usnka agictepi

OucunnnunHel 6akanaepuara:
MaTeMaTU4EeCKUI aHanu3, NMHenHas
anrebpa 1 aHanMTU4eckKasi reomeTpus,
AVCUMNITUHBI KypcoB 0bLLen un
TEopeTn4ecKom punankn, Metoabl
MaTeMaTU4EeCKON PU3NKN

Undergraduate courses: mathematical
analysis, linear algebra and analytical
geometry, General and theoretical physics
courses, methods of mathematical physics

MocTtpekBnsntTep /
MocTtpekBnanTbl /
Postrequisite

TeopuanbiK uamnka xeHe actpodusnka
KYpPCbIHbIH TaHdaynbl Tapaynapbl, usmka
noHi bonbiHWa KongaHbanbl ecenTepai
WweLly aaicTemeci, 3aMaHayun (prankaHbiH,
©3eKTi Macenenepi, pmankansIk
npoLecTepai ecentey aficTepi xaHe
KOMMbIOTEPINiK MOAENbAeY, NPaKTUKAHbIH
Bapnbik Typnepi, auccepTaums xasy XoHe
Kopfray

M36paHHble rnmaBbl Kypca TeOpeTU4eCcKomn
u13MKM 1 acTPOPU3NKN, METOANKA
peLleHns NpUKNagHbIX 3agad no gusuke,
aKkTyarnbHble Npobnembl COBPEMEHHOM
PU3NKK, BbIYMCTIUTENBHbIE METOAbI U
KOMMbIOTEPHOE MOAENMPOBaHME
PU3N4ECKMX NPOLECCOB, BCE BMUAbI NPAKTUK,
HanMcaHue 1 3awuTa guccepTauum

Selected chapters of the course of
theoretical physics and astrophysics,
Methods for solving applied task in physics,
current problems of modern physics,
Computational methods and computer
modeling of physical processes, all types of
practices, writing and defending a
dissertation

Oky makcaTbl MeH
MiHOeTTepi /

YyebHas uenb 1 3agaum /
Learning Goal and
Objectives

[MeHHiH MakcaTbl:
FoinbiMU-negarorukansik Macenenepai
ey XaHe AuccepTaunsiHbl XKasyFa XoHe
KopFayra AanblHObIK YLUIH XXOFapbl
MaTemaTUKaHbIH 84iCTepi MeH aficTepiH
urepyai xetingipy.

[MoHHIH MiHOETTEPI:

- MaTemaTuKanblK TangayablH TEOpUsnbIK
Herisgepi MeH yFbIMabIK annapaTbiH TEpPeH,
MeHrepy;

- MaTemaTuKanblK Tangay epexenepi
KongaHa oTbIpbin, kenbip macenenepai
WeLlyaiH, aaictepi MeH aicTepiH XeTingipy;
- hmamka xxoHe acTpoHOMMUSI GoMbIHLIA
ecenTepai Wwellyae xofapbl MaTeMaTtumka
annapartblH NarnganaHy TUiMainiriH
KanbiNnTacTbIpy;

- MarucTpaHTTapaa MaTeMaTuKaHbIH
FbINbIM, TEXHUKA, TEXHOMNOMMS, MeauLmHa,
6inim >kaHe agam KblaMeTiHiH 6acka ga
cananapblHgarbl peniH TYCiHyiH

Llenb aMcumnnuHbl:

CoBepLUueHCTBOBaHME OCBOEHUS METOA0B 1
NPUEMOB BbICLLEN MaTeEMATUKKN 41K
pELLEHMSA Hay4YHO-Neaarorm4yeckmx 3agay u
NOAroTOBKWU K HaNMCaHWIo 1 3aLluTe
anccepTauun.

3agadn gMCUMNIUHbI:

- rnyboKkoe OCBOEHUE TEOPETUYECKMX OCHOB
W NOHSATUIHOIO annapara MaTemMaTUn4eckoro
aHanmaa;

- COBEpPLUEHCTBOBaHNE NMPUEMOB U METOO0B
peLLEHNST HEKOTOPbIX 3a4a4 C MOMOLLbIO
NONOXEHNN MaTeMaTU4YeCKoro aHanuaa;

- hopmmpoBaHme aPPEKTUBHOCTH
Mcnonb3oBaHUs annapaTta BbiCLUEWN
MaTemMaTUK/ Mpu peLleHnn 3agay no
dU3nKe N aCTPOHOMMM;

- bopmMuMpoBaHMe y MarmcTpaHToB
NMOHMMaHWsI PoriM MaTeEMaThKUN B Hayke,
TEXHUKE, TEXHOSOMNAX, MeaULVHE,
00pasoBaHMM 1 OPYrMX oTpacnsax

Purpose of discipline:

To Improve the development of methods
and techniques of higher mathematics 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
mathematical analysis;

- improvement of techniques and methods
for solving certain problems using the
provisions of mathematical analysis;

- formation of the efficiency of using the
apparatus of higher mathematics in solving
problems in physics and astronomy;

- formation of undergraduates '
understanding of the role of mathematics in
science, engineering, technology, medicine,
education and other branches of human
activity

12




KanblNTaCTbIpy

YyernoBeYvyecKon OeaTenbHOCTU

OkbITyabIH HaTWXKECH /
Pesynbtat obyyeHus /
Result of Training

1 — obbekTinepaiH aHbikTamanapbl MeH
KacueTTepiH, 6ip xoHe GipHelue
anHbIManbinap QyHKLMACHIHbIH
andpdepeHumnanplk xxaHe UHTerpanablk
ecenTeyrnepiHiH Heri3ri TeopemarnapbiH,
andbdpepeHumanablk TeHaeynep
TEOPUACLIH, BpIC XXaHe KaTapnap
TeopusicbiH Bineai xoHe TyciHepni;

2 — (hmsmka xaHe acTpoHOMUSI BoMbIHLLA
ecenTepai WeLy ywiH capanay,
WHTerpaumsanay xeHe katapra 6eny
onepauusnapbiH KongaHagpl;

3 — cbusmkanblk NpouecTepai cunaTray yLi
anddepeHunanaplk ecentey agictepimeH
Oip aviHbIManbl PYHKUNSIHBIH 3epTTeYiH
KongaHagel;

4 — on3nKa xxaHe acTpoHOMMS BoMbIHLIA
ecenTepai weLly kesiHae TUICTi agictepmeH
OipiHLLIi YXoHe eKiHLi peTTi
anddepeHunanaslk TeHaeynepai
KypacTbipadbl XaHe welleai;

5 — >xoFapbl MaTeMaTtuka yfbiMOapbIHbIH,
KemeriMeH hun3nka MeH acTpoOHOMUSA
Typanbl aknapar neH aknapaTTbl Tanganasbl
XX8He aypbIC TyciHaipeai;

6 — ecenTepi Wwewy HeMece 3epTxaHarblk
XyMbICTapabl opblHAay 6apbickiHAA
anblHFaH HaTwXenepai TyciHaipyre
KabineTTi;

7 — OKy, OKy-9iCTeMeENIK XaHe
aHblKTamanblk agebuettepi e3 OeTiHwWwe
TaHgangbl XXeHe Tanganabl

1 — 3HaeT 1 NoHMMaeT onpeaeneHns n
CBOMNCTa OOBHEKTOB, OCHOBHbIE TEOPEMBI
andbdepeHumansHOro n NHTerpanbHoOro
ncymcneHnin yHKUMM 0gHON N HECKONBbKMX
nepemMeHHbIX, Teopun auddepeHumanbHbIX
ypaBHEHW, TEOPUM NONS N PSAOB;

2 — NpMMeHsieT onepauum
anddepeHUnpoBaHusl, UHTErPUPOBaHMUS U
pasnoXeHue B pag ANs pelleHns 3agad no
du3mKe N acTpoHOMMY;

3 — ncnonb3yeT uccrnegoBaHne PyHKUMM
OZHOM NepeMeEHHO MeToaamm
anddepeHLnansHOro ucuncneHnsa ans
onucaHus pmMamyecknx NpoLLeCCoB;

4 — npwn pelweHnn 3agad no usmke n
acTPOHOMMM, COCTaBNSAET U pellaeT
anddepeHunanbHble ypaBHEHUS NEPBOrO U
BTOPOr0 NOPSAKOB COOTBETCTBYHOLLUMMU
MeTogamu;

5 — C NOMOLLIbIO MOHATUI BbICLLIEN
MaTeMaTUK/N aHanM3upyeT U BEPHO
WHTEpNpeTUpyeT MHopMaLmio 1 CBEAEHMS
no msmke n acTpoHOMUN;

6 — camocToATenbHO nogbupaeT u
aHanmaupyert y4ebHyto, yuebHo-
METOONYECKYIO N CMPaBOYHYIO NUTepaTypy

1 — knows and understands definitions and
properties of objects, basic theorems of
differential and integral calculus of functions
of one and several variables, theory of
differential equations, field theory and
series;

2 — applies differentiation, integration, and
series expansion operations to solve tasks
in physics and astronomy;

3 — uses the study of the function of a single
variable by methods of differential calculus
to describe physical processes;

4 — when solving tasks in physics and
astronomy, composes and solves first-and
second-order differential equations using
appropriate methods;

5 — using the concepts of higher
mathematics analyzes and correctly
interprets information and information on
physics and astronomy;

6 — independently selects and analyzes
educational, methodical and reference
literature

[MaHHIH KbICKaLLa
cunatTtamacsi /
KpaTkoe onucaHue
JucuMnnuHbl /
Discipline Summary

MoHAi okbIN, MarncTpaHTTap usnka xaHe
acTpoHOMMS ecenTepiH LweLly yLiH
KonAaHblnaTblH 84icTep MeH TeHaeynepai:
andbdepeHumanblk XXeHe UHTerpangblk
TeHgeynep, MatemaTukanbik pusnka

M3yumB gucumnnuHy, MaructpaHTel OyayT
3HaTb MeTodbl 1 ypaBHEHUA, NpUMEeHAEeMble
ANsi pelweHns 3agad pusukm un
acTpoHoMuK: andppepeHumanbHble U
WHTEerpanbHble YpaBHEHWs, ypaBHEHNS

After studying the discipline,
undergraduates will know the methods and
equations used to solve problems in physics
and astronomy: differential and integral
equations, equations of mathematical
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TeHaeynepi, Pypbe kaTapnapbl MeH
WHTerpangapbl; TEH30PMbIK XaHe
BapvaumanbIk ecentey Herisaepi xkaHe
KelleHi arHbIManbIHbIH, yHKUMANaphbl;
apHaribl yHKUManap; uamnka xaHe
aCTPOHOMMS eCcenTepiH WeLly YLWiH agicTep
MEH TeHaeynepai kongaHatbliH 6onagbl

MaTeMaTU4eckon uankn, psagsl u
nHTerpanesl Pypbe; 0CHOBbI TEH30PHOIO U
BapuaLMOHHOIO NCHUCNEHNS U ADYHKLINN
KOMMIEKCHOro NepeMeHHOoro; cneumanbHble
dyHKUMK; ByayT NPUMEHATb METOAbI U
ypaBHEHUs ans pelweHns 3agad pmsmku n
acTPOHOMMUM

physics, Fourier series and integrals; the
basics of tensor and variational calculus
and functions of a complex variable; special
functions; will apply methods and equations
to solve problems in physics and astronomy

KypacTbipywibl /

HynupoBa Apannbim MapaToBHa,

OémuHa Hapexxpa ®PenopoBHa,

Telegina Oksana Stanislavovna,

PaspaboTtuuk / )KapaTbIfbICTaHy fblNbIMAAPbIHbIH MarucTpi, | kaHAuMaaT negarorMyeckux Hayk, Senior Lecturer
Developer ara OKbITyLUbI accoumnpoBaHHbI npodeccop Nupirova Arailym Maratovna,
Master of Natural Science, Senior Lecturer
Ee“ araybl / XO0O0-OA ®U3UKA MEH WHHOBALMOHHBIE METOAbI INNOVATIVE METHODS OF TEACHING
anmMeHoBaHue

OnCUMnNuHbI /
Name of the discipline

ACTPOHOMMUSAHDbI OKbITYAbIH
MHHOBALIMANDBIK SAOICTEPI

NPENMNOAABAHUA ®U3UKN U
ACTPOHOMMU B BY3E

PHYSICS AND ASTRONOMY
AT THE UNIVERSITY

Akagemukanblk KpeguT
caHbl, 6akbinay Typi /
KonuyectBo
aKkageMuyecKknx KpeamTos,
dopma koHTpons /
Number of academic loans,
form of control

5 akapemusnblk KpeauT, eMmTuxaH

5 akagemMn4ecknx KpeauToB, aK3amMeH

5 academic credits, exam

MpepekBuanttep /
MpepekBnanTbl /
Prerequisite

BakanaBpuaTtTblH, TeOpUsAbIK U3nka
KYPCbIHbIH NaHAepi (KnaccukanblK xxaHe
KBAHTTbIK MeXaHuKa, Knaccukarsblk
AnekTpoaMHaMUKa XaHe apHaubl
canbICTbipManbIfbIK TEOPUACHI,
cTaTUCTMKanblK duaunka, uamnkanblk
KMHEeTWKa Herisgepi), MaTemaTukanbik
Tangay, Cbi3blKTblK anrebpa >oHe
aHanuTukanblKk reomeTpus, MaTeMaTuKanbIk
dum3mka agictepi, acTpoHOMUSA

OucumnnuHel Kypca TeopeTudeckon husnkm
GakanaBpuaTta (knaccmuyeckas u kBaHToBast
MexaHuKa, Knaccu4yeckas
3NEeKTPOAMHaAMMKa U cneyunanbHas Teopusi
OTHOCUTENBHOCTU, CTaTUCTNYeCKasa burauka,
OCHOBbI (PM3NYECKON KUHETUKM),
MaTeMaTU4YecKkuin aHanms, NMHenHas
anrebpa n aHanuTn4eckasi reoMmeTpus,
MeToAbl 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 /
MocTtpekBnanTtbl /
Postrequisite

3amaHayn usmkaHblH 63eKTi Macenenepi,
ecenTey aficTepi xxaHe husmkanblk
npouecTepai KoMNblOTEPNiK MoAenaey,
npakTukaHblH 6apnbik Typnepi,
anccepTaums xasy XeHe Kopray

AKTyanbHble Npo6nemMbl COBPEMEHHOM
131K, BbIYMCIIUTENBHBIE MeToAb! U
KOMMbIOTEPHOE MOAEeNpoBaHue
dp13n4eckmx NpoLEeccoB, BCe BUAbI NPaKTUK,
HanvcaHue 1 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

[NoHHIH MakcaThl:

Llenb gucumnnuubl:

Purpose of discipline:
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MiHOeTTepi /

YyebHas uenb n 3agaum /
Learning Goal and
Objectives

fFeinbiMU-neaarorvkansik MiHgeTTepai wewly
XXOHe anccepTaunsg xasyra XeHe Koprayra
AavbiHgany ywid >KOO-ga gumsmka meH
aCTPOHOMMUSIHBI OKbITYAbIH MHHOBALMSTIbIK
aAicTepiH MeHrepy.

[MoHHiIH MiHOETTEPI:

- XXofapbl 6iniM canacblHaarbl MEMIEKETTIK
casicaTTbl 3epaeney;

- Kacibu KbIaMeT canacbiHOafbl
NCUXONOrMAnbIK-NegarornkanbIk
Ky3bIPEeTTiNiKTi XeTinaipy;

- )KOO-ga cunanka meH acTpOHOMUSIHBI
OKbITYAbIH Ma3MyHbl MEH 8IiCTEMECIHIH,
©3€eKTi MacenenepiH 3epaeney;

- XKOO-pa msmka MeH acTPOHOMUSIHbI
OKbITYAbIH OTaHAObIK XXoHe LeTenaik 03blK
apicTemenepiH 3epaeney;

- OKbITYAbIH MHTEPaKTMBTI Kypangapbl MeH
KaLUbIKTBIKTAH OKbITY TEXHOJOMMsANaphbIH,
COHOan-aK OKbITY MEH OKbITY[a XeKe Tacin
TOCiNAepiH MeHrepy

OcBoO€eHUe MHHOBALMOHHBIX METOA0B
npenoaasaHnsa U3nKN 1 aCTpOHOMUMK B
BY3e ona pelueHus Hay4Ho-
negarormyeckmx 3agay v noAroToBKU K
HaMMCcaHuo 1 3aluTe guccepTaunm.
3agauv AMCUMNIUHBI:

- U3y4nTb rOCYAapCTBEHHYIO MOMUTUKY B
cepe BbicLero 06pasoBaHus;

- COBEpPLUEHCTBOBAHME NCUXOJIOro-
negarormyeckux KomneteHumn B obnactu
npoceccuoHansHoOn OeATENbHOCTY;

- U3y4nTb aKTyarbHble BONPOCHI
coaepXaHusa U METOOUKN NpenogaBaHus
du3mkn n actpoHommu B BY 3e;

- U3y4nTb NEepeaoBble OTEYECTBEHHbLIE U
3apybexHble MeETOOUKM NpenogaBaHns
¢u13mkn n actpoHomum B BY 3e;

- OCBOWTb MHTEPAKTUBHbIE CPEACTBa U
OVCTaHUNOHHbIE TEXHOMOrMN 00y4eHus, a
Takke NpMEMbl MHAMBUAYaNbHOrO Nogxoaa
B MpenogaBaHum 1 oby4yeHun

Mastering innovative methods of teaching
physics and astronomy at the University to
solve scientific and pedagogical problems
and prepare for writing and defending
dissertations.

Discipline objectives:

- study the state policy in the field of higher
education;

- improvement of psychological and
pedagogical competencies in the field of
professional activity;

- to study current issues of the content and
methods of teaching physics and astronomy
at the University;

- study advanced domestic and foreign
methods of teaching physics and astronomy
at the University;

- master interactive tools and distance
learning technologies, as well as individual
approach techniques in teaching and
learning

OKbITYAbIH HaTVXEC /
Pesynbtat o0y4yeHus /
Result of Training

1 — xorapbl 6inim canacbiHaarbI
MeMnekeTTiK casgcaTTbl binepi;

2 — Kacibu KbI3MeTTiH, NCUXONOrusinbIK-
negarorvkansik HerisgepiH xoHe XXOO-aa
Un3nKa MeH aCTPOHOMUSIHBI OKbITYAbIH,
Ma3MyHbl MEH 8iCTeMECIHIH, ©3eKTi
MacenenepiH bineai xoeHe TyciHea;

3 — Moaynbaik 6inim 6epy
OargapnamanapblH, OKY XXYMbIC
)ocnapnapblH, cunnabycrap MmeH 6akpinay
MaTepuangapblH xxobanay Tacinaepiu
Tanganabl XeHe AafablnapblH Urepegi;

4 — HTepaKTMBTI Kypangap MeH
KaLLUbIKTbIKTaH OKbITY TEXHOMOrMsnapbiH
MEHrepreH;

5 — oKy ic-apekeTiHiH 6enrini 6ip TypiHe
WHTEPaKTUBTI Kypangap MeH OKbITyAblH,

1 — 3HaeT rocygapCTBEHHYO NONUTUKY B
cchepe BbicLero obpasoBaHus;

2 — 3HaeT 1 NOHUMAaET NCUXOoNoro-
negarornyeckne OCHoBbI
npodyeccuoHanbHON eATensHOCTU U
aKTyarbHble BONPOChl COOEPaXXHUS U
METOAMKN NpenofaBaHus MOU3nKn
acTpoHomun B BY 3e;

3 — aHanuanpyeT Npuémbl U BNageeT
HaBbIKaMW MPOEKTUPOBAHNS MOOYITbHbIX
obpaszoBaTerbHbIX NporpamMm, paboumx
y4ebHbIX NnaHoB, cnnnabycos u
KOHTPOJbHbIX MaTepuanos;

4 — BrnageeT MHTepaKkTUBHLIMU cpeacTBamMm
W ONCTaHUNOHHBIN TEXHOMOMMAMU
o0yueHus;

5 — npuMmeHsieT K onpegenéHHon popme

1 — knows the state policy in the field of
higher education;

2 — knows and understands the
psychological and pedagogical foundations
of professional activity and current issues of
teaching physics and astronomy at the
University;

3 — analyzes techniques and has the skills
to design modular educational programs,
working curricula, syllabuses and control
materials;

4 — owns interactive tools and distance
learning technologies:

5 — applies the most effective methods of
interactive learning tools to a certain form of
educational activity;

6 — argues for the use of methods and
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WHHOBaUMANbIK 94iCTEMENEPIHIH eH TUiMAi
TocingepiH kongaHagbl;

6 — OKbITYAbIH, XeKe TacinaepiHae agictep
MEH Tacingepai kongaHyabl ganengenai;

7 — CTYLOEHTTEpPAIH XeTICTIKTepiH
KpuTepuanabl 6aranay agicTepiH MeHrepreH

y4yebHon featensHocTM Hanbonee
appeKkTUBHbIE MPUEMBI UHTEPAKTUBHBIX
CpeacTB Y MHHOBALMOHHbLIX METOOMK
o0yyeHus;

6 — aprymeHTMpyeT Ncnonb3oBaHne
METOAOB ¥ NPUEMOB MpK
WHWAMBUOYanNbHOM Noaxoae obyveHus:;
7 — BnageeT Nnpuémamm KputepuarnbHON
OLEHKN JOCTUXXEHUN CTYAEHTOB

techniques in an individual approach to
learning;

7 — has techniques for criteria-based
assessment of students ' achievements

[NeHHiH KbiCKaLla
cunatTtamachi /
Kpatkoe onncaHue
OnCUMnNuHbI /
Discipline Summary

MoHAi okbIN, MarncTpaHTTap >kofapbl 6inim
Oepy canacblHaarbl MEMIEKETTIK casicaTTbl;
KOCiOM KbI3BMETTIH, MCUXONOOrNAnbIK-
negarorvkansik HerisgepiH; >KOO-aa
dun3nka MeH aCTPOHOMUSHbI OKbITYAbIH,
Ma3MyHbl MEH 84ICTEMECIHIH, ©3€KTi
MacernenepiH XXaHe OKbITyAblH MOaYbAiK
TEXHOMNOIMACHIH; TUiIMAi Neaarornkanbik
anemMgik XXoHe oTaHAbIK NpakTUKanapMeH,
OKbITYObIH MHTEPAKTMBTI KypangapbiMeH
TaHblcadbl; 6inim anywbinapra xeke
KeskapacTbl kongaHa 6iny; 6inim 6epy
KypangapblH TaH4ayabl XXaHe
CTYAEHTTEpPAIH XeTiCTikTepiH baranay
enwemaepiH genengenai

M3yumB gucumnnuHy, MaructpanTbl OyayT
3HaTb rocyaapCTBEHHYIO MONUTUKY B chepe
BbiCcLLEro obpasoBaHuns; NCUXONOro-
negarormyeckne OCHOBbI
npocdeccuoHansHoOn OeATENbHOCTY;
aKTyarnbHble BOMPOCh! COAEpXXaHMs U
MeTOOUKM NpenogaBaHnst OU3NKK U
aCTPOHOMMM B BY3€ Y MOAYIbHYHO
TEXHOJOrM 06y4eHUsT; MO3HAKOMATCS C

3 heKTUBHBIMU Neaarornyecknmm
MUPOBbLIMU U OTEYECTBEHHBLIMU
npakTuKkamun, UHTEPaKTUBHLIMU CpeaCcTBaMu
N OUCTAHUWNOHHBIMWN TEXHOMNOrMAMM
0obyyeHuns; ymeTb NPUMEHATb
MHOVBMAYanbHbIA NOAXOA K obyyatoLmmes;
aprymeHTMpoBaTth BbIOOp CpeacTB
npenoAaBaHnsa U KPUTEPUM OLIEHKN
OOCTWXXEHUN CTYAEHTOB

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

KypacTtbipyLbl /

HynupoBa Apannbim MapaToBHa,

HémunHa Hapexxpa PepnopoBHa,

Telegina Oksana Stanislavovna,

PaspaboTtuuk / )KapaTbIfbICTaHy fblNbIMAAPbIHbIH MarucTpi, | KaHAMAAT Negarormyeckux Hayk, Senior Lecturer
Developer ara OKbITyLUbI accoumnpoBaHHbI npodeccop Nupirova Arailym Maratovna,

Master of Natural Science, Senior Lecturer
Eg; “j‘;ﬁg:'alme XXOFAPbBI )XOHE OPTA MEKTENTE TEOPUS U METOOUKA OBYYEHUA THEORY AND METHODS OF TEACHING

ONCLUUMNNKUHBI /
Name of the discipline

PU3NKAHDI OKbITYAbIH TEOPUACDI
MEH 9[ICTEMECI

®U3UKE B BbICLUEA U CPEOHEN
LUKONE

PHYSICS IN HIGHER
AND SECONDARY SCHOOLS

Akagemukanblk KpeguT
caHbl, 6akbinay Typi /
KonunyecTtso

5 akagneMusinbIK KpeauT, eMTUXaH

5 akagemMn4eckux KpeauToB, 9K3ameH

5 academic credits, exam
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aKageMU4yecKkux KpeauTos,
dopma KoHTpons /
Number of academic loans,
form of control

MpepekBuanTTep /
MpepekBuanTbl /
Prerequisite

BakanaspuaT naHaepi: xannbl guaunka
KypcChbl, (on3nKaHbl OKbITYAbIH 84iCTEMECI,
OaranayablH enwemaik TexHonorusnapsl,
MyFaniMHiH kacibn 6arbiTTapbl; XKOO-aa
dum3mKanbIK IKCNEPUMEHTTEPAI XKYPri3y
agictemenepi

OucumnnuHbl GakanaepuaTa: Kypc obLuei
h13nkM, MeToauka npenogaBaHust hU3NKK,
TEXHOJOMMM KpUTEPUanbHOro oLeHBaHWS,
NpogeccmoHanbHble OPUEHTUPLI YUUTENS;
MeTOoAuKa NpoBeAeHNst (PU3NYECKOTO
3KCMEepUMeHTa B By3e

Undergraduate courses: General physics
course, Methodology of teaching Physics,
Criteriabased assessment technology,
Professional directions of a teacher;
Methodology of Conducting a Physical
Experiment at the University

MocTtpekBnsnTTep /
MocTtpekBnanTol /
Postrequisite

Kocibu nepgarorukagarbl fbinbIMKU-3epTTey
XYMBbICbl, pM3nka noHi bombiHWA
kongaHbanbl ecenTepai WweLly agictemeci,
mekTenTe xaHe XKOO-aa dusmka noHiHEH
onumMnuaga ymbiMaacTblpy a4icTemeci,
fbinbim meH 6inim 6epyaeri komnbroTepnik
apicTtep meH TexHonorusanap, KOO meH
mMekTenTe dumanka 6oMbIHLIA FbIfbIMK
3epTTeynepai ymbiMaacTbIpy XoHe
xocnapnay

Hay4yHo-uccnepnosatenbckas paboTa B
npodeccuoHanbLHON negarorvke, MetToguka
peLleHnsa NpuKnagHbIX 3agad no usmnke,
MeTOAMKa opraHMsauuy onumnunag no
du3smke B WKone u By3e, KoMmnbloTepHble
MEeTOAbl N TEXHOMOrMMN B HayKe 1
obpasoBaHuK, opraHusaums u
nnaHMpoBaHWe Hay4HbIX MCCreaoBaHWIM Nno
hr3nke B BY3e 1 LLKOME

Research Work in Professional Pedagogy,
Methods for Solving Applied Tascs in
Physics, The Methods of Organization of
Olympiads in Physics at School and
University, Computer Methods and
Technologies in Science and Education,
Organization and Planning of Research in
Physics at University and School

Oky makcaTbl MeH
MiHOeTTepi /

YyebHas uenb 1 3agaum /
Learning Goal and
Objectives

[MeHHiH MakcaTbl:
fFeinbiMU-negarorvkanslk MiHgeTTepai wey
XoHe AnccepTaunsaHbl KasyFa XoHe
KopFayra gavbliHOany yLUiH Xofapbl XaHe
opTa mekTenTe U3nNKaHbl OKbITYAbIH
TEOPUACHLI MEH 9iCTEMECIH urepy.
[MoHHiH MiHOETTEPI:

- XXOFapbl XaHe opTa binim 6epy
canacblHaarbl MEMMNEKETTIK casicaTTbl
3epaeney;

- Binim 6epy opTachbIH xobanay GinikTepiH
xeTingipy;

- (pm3mKaHbl OKbITY TEOPUSACHI MEH
aAicTeMeciHiH e3eKTi MmacenenepiH
3epaeney;

- XKOFapbl XXaHe opTa MekTenTe u3nKaHbl
OKbITYAbIH OTaHAbIK XXoHe weTengik 03blK
agictemenepiH sepgeney;,

Llenb aMcumnnuHbl:

OcBoeHWe Teopun 1 METOANKN OOy4EeHNSA
¢u13mKe B BbICLLUEN N CpeaHEN LLKome Ans
peLLeHns Hay4YHO-NeJarormyecknx 3agay m
NoAroTOBKWN K HAaNMCaHWUIO M 3almTe
anccepTauum.

3agadn gUCcUMnInHbI;

- N3y4nTb rOCYJaPCTBEHHYIO MNOMUTUKY B
cchepe BbICLIErO U cpeaHero obpa3oBaHms;
- COBEpPLUEHCTBOBATbL YMEHUS
NPoeKTUpoBaHMsA obpa3oBaTenbHOM Cpeabl;
- U3y4nTb aKTyarbHble BONPOCHI TEOPUU U
MeToauKM NpenogaBaHus U3NKUY;

- U3y4nTb NEepeoBble OTEYECTBEHHbLIE U
3apybexHble METOOVKN NMpenogaBaHus
u13MKKM B BbICLLEN N CPeaHEN LLKOE;

- OCBOMTb MHTEPAKTMBHbIE CpeacTea u
ONCTaHUMOHHbIE TEXHOMNOMMN 00yYeHus, a

Purpose of discipline:

Mastering the theory and methods of
teaching physics in higher and secondary
schools to solve scientific and pedagogical
problems and prepare for writing and
defending a dissertation.

Discipline objectives:

- study the state policy in the field of higher
and secondary education;

- improve the skills of designing the
educational environment;

- study current issues of the theory and
methods of teaching physics;

- study advanced domestic and foreign
methods of teaching physics in higher and
secondary schools;

- master interactive tools and distance
learning technologies, as well as individual
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- OKbITYAbIH UHTEPaKTUBTI Kypanaapbl MeH
KaLUBIKTbIKTaH OKbITY TEXHOMOrNsiNnapbiH,
COHAaln-aK OKbITY MEH OKbITy[a Xeke Tacin
TocingepiH MeHrepy

Takke NPUEMbI MHAMBUAYaANbLHOrO Nogxoaa
B NpenofaBaHumn n 06yy4eHum

approach techniques in teaching and
learning

OKbITyabIH HOTWXKECH /
Pesynbtat o0y4yeHus /
Result of Training

1 — oFapbl XoHe opTa 6inim bepy
canacblHAarbl MEMIEKETTIK cascaTThbl
binep;;

2 — KaCiOW KbI3BMETTiH NCUXONOrnAbIK-
negarorvkanblk HEri34epiH, XKofFapbl XXaHe
opTa MekTenTe uankaHbl OKbITYAbIH,
Ma3MyHbl MEH 84ICTEMECIHIH, ©3€KTi
MacenenepiH 6ineai xxaHe TyciHeai;

3 — 6inim anywbinapgpiH xacsl MeH EBK-iH
eckepe oTbIpbIn, UHTEPAKTUBTI 84iCTEP MEH
KOT kongaHa oTtbipbin, 6inim 6epy opTacbiH
obanangbl xaHe yhbiMaacTeipagbl;

4 — oKy ic-apekeTiHiH, 6enrini Gip TypiHe
WHTEPaKTUBTI Kypangap MeH OKbITyablIH,
WHHOBaUMANbIK 84iCTEMENEPIHIH, eH, TuiMai
TocingepiH kongaHagbl;

5 — dousmKaHbl OKbITYAbIH Xeke
TocinaepiHae agictep MeH agictepai
KongaHyabl ganengenai;

6 — CTyAeHTTep MeH OKyLblnapabiH
XeTICTiKTepiH kpuTepuangel 6aranay
aAicTepiH MeHrepreH

1 — 3HaeT rocygapCTBEHHYIO NONUTUKY B
cdepe BbICLLENO U CpeaHero obpas3oBaHus;
2 — 3HaeT 1 NOHUMAET NCUXOJIoro-
negarornyeckme OCHoBbI
npodeCccUoHarnbHON OEATENBHOCTU U
aKTyarnbHble BONPOChl COAePaXXHUS 1
METOAMKM NpenofaBaHus OU3nKn B
BbICLUEN U CPeAHEN LLKOfE;

3 — NpoeKTUpyeT n OpraHM3oBbIBaET
obpasoBaTtenkbHylo cpeay ¢
MCMOSb30BaHNEM MHTEPAKTUBHLIX MPUEMOB
n OOT c yuétom Bo3pacTta n OOI1
oby4yarowmxcs;

4 — npuMeHsieT K onpegenéxHHon hopme
y4yebHOM OeaTensHOCTM Hanbornee

3P PEKTUBHLIE NPUEMbBI UHTEPAKTUBHbIX
CpeacTB Y MHHOBALMOHHbBIX METOOUK
obyueHus;

5 — aprymeHTupyeT Ucnonb30BaHune
MEeTOAO0B U NPUEMOB MpK
MHUOUBMAyanbHOM noaxoae obyveHus
dumsuke;

6 — BnageeT Nnpuémamm KputepumarnbHON
OLEHKN JOCTMXEHWUA CTYAEHTOB U
LLKONbHWUKOB

1 — knows the state policy in the field of
higher and secondary education;

2 — knows and understands the
psychological and pedagogical foundations
of professional activity and current issues of
the content and methods of teaching
physics in higher and secondary schools;
3 — designs and organizes an educational
environment using interactive techniques
and DLT, taking into account the age and
SEN of students;

4 — applies the most effective methods of
interactive tools and innovative teaching
methods to a certain form of educational
activity;

5 — argues for the use of methods and
techniques in an individual approach to
teaching physics;

6 — has techniques for criteria-based
assessment of students 'and school
students' achievements

[NaHHiH KbiCKaLla
cunaTttamacsl /
KpaTkoe onucaHue
ONCLUUMNNKUHBI /
Discipline Summary

MeHAi oKbIN, MarncTpaHTTap opTa XeHe
Xorapbl 6inim 6epy canacbiHaarbl
MeMIEeKeTTIK casicaTTbl Gineai; ctyaeHTTep
MEH OKyLUbINapAblH, Xeke gamy
epeKLernikTepiH eckepefi; oKyLblnapablH,
Xac epekLenikTepiH eckepe oTbIpbIMn,
WHTEepPaKTUBTI 84icTep MeH AUCTaHUMANbIK
TeXHonorvanapabl nanganaHa oTbIpbir,
du3nka borbiHWa cabakTapaa 6inim 6epy

MN3yunB aMcumMnimHy, marmcTpaHTbl GyayT
3HaTb rocyapCTBEHHYI NONMUTUKY B cdepe
CpedHero U BbiclLero o6pasoBaHus; yMeTb
y4nTbIBaTb 0COGEHHOCTU UHANBUAYANBHOIO
PasBUTUS CTYAEHTOB U LLIKOMbHUKOB;
MPOEKTUPOBATL U OPraHM30BLIBaThL
obpasoBaTenbHyo cpedy Ha ypokax no
r3mKe C UCNONb30BaHNEM UHTEPAKTUBHbIX
NPUEMOB U ANCTaHLMOHHBIX

After studying the discipline,
undergraduates will know the state policy in
the field of secondary and higher education;
be able to take into account the peculiarities
of individual development of students and
schoolchildren; design and organize the
educational environment in physics lessons
using interactive techniques and distance
learning technologies, taking into account
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opTacbIH Xobanay aHe ynbiMaacTbipyabl;
cabakrapapblH apTypni TypnepiH xocnapnay,
yMbIMOACTBIPY XaHe eTKi3yai; OKyLUblnap
MEH CTYAEHTTEePAiH KeTICTiKTepiH
OaranayabiH Kasipri 3amaHfbl
TexHosnoruanapbiH 6iny XeHe KongaHyabl

obpasoBaTtenbHbIX TEXHOMNOMNA, C YHETOM
cneumdukn Bo3pacta n ocobbix
obpasoBaTtenbHbIX NOTpebHoCcTEN
oby4yaroLmxcs; NnaHnpoBaThb,
OpraHM3oBbIBaTb U MPOBOANTL pasHble
TUMNbl 3aHATUW; 3HATb Y NPUMEHSATb
COBPEMEHHbIE TEXHONOMNN OLEHNBAHWSA
OOCTWKEHWI LLKOJIbHUKOB U CTYAEHTOB

the specifics of age and special educational
needs of students; plan, organize and
conduct different types of classes; know
and apply modern technologies for
evaluating the achievements of
schoolchildren and students

KypacTbipywibl /

HynupoBa Apannbim MapaToBHa,

OémuHa Hapexxpa ®PenopoBHa,

Telegina Oksana Stanislavovna,

PaspaboTtuuk / XapaTbINbICTaHy fblfibIMAAPbIHbIH MarncTpi, | kKaHaAugaT negarormyeckmx Hayk, Senior Lecturer
Developer ara OKbITyLUbI accoumnpoBaHHbIN npodeccop Nupirova Arailym Maratovna,
Master of Natural Science, Senior Lecturer
2 cemecTp / 2 cemecTp / 2 semester
Dz: :;ﬁg‘;;’me TEOPUSASBIK ®U3UKA XKOHE N3BPAHHBIE IMABbI KYPCA SELECTED CHAPTERS OF THE COURSE

AncUMnnuHbl /
Name of the discipline

ACTPO®U3UKA KYPCbIHbIH
TAHOAYIbl TAPAYIIAPDI

TEOPETUYECKOW ®U3UKU U
ACTPOOU3UKU

OF THEORETICAL PHYSICS AND
ASTROPHYSICS

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

5 akapemMusnblk KpeauT, eMTUxaH

5 akagemMmn4ecknx KpeauToB, 3K3ameH

5 academic credits, exam

MpepekBuanttep /
MNpepekBnanTbl /
Prerequisite

BakanaBpuaTtTblH, TeOpUsAbIK U3unka
KYPCbIHbIH NaHAepi (Knaccukanblk XaHe
KBAHTTbIK MEXaHuKa, Knaccukasblk
AneKkTpoaMHaMUKa XaHe apHaubl
canbICTbipManbifibiK TEOPUACHI,
cTaTUCcTMKanblK duaunka, dusnkansik
KMHEeTWKa Heri3gepi), MaTemaTukanbik
Tangay, Cbi3blKTblK anrebpa >xaHe
aHanuTUKanblK reomeTpusi, MatemaTukanbik
du3unka sgictepi, acTpoHOMUS

OucumnnuHel Kypca TeopeTudeckon husnkm
bakanaBpuaTa (knaccmuyeckas u kBaHToBast
MeXxaHuKa, Knaccuyeckas
3NEeKTpoAMHaMMKa U cneunansHas Teopus
OTHOCUTENBHOCTU, CTaTUCTNYeCKasa bumauka,
OCHOBbI (PM3NYECKON KUHETUKM),
MaTeMaTU4YecKkuin aHanms, NMHenHas
anrebpa n aHanuTn4ecKas reomeTpus,
METOAbl MaTeEMaTUYECKOM (OU3KKM,
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
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MocTtpekBuantrep /
MocTpekBunanThbl /
Postrequisite

BamaHayn usmkaHblH ©3eKTi Macenenepi,
ecenTey aficTepi xaHe hmamkanblk
npoLecTepai KomnbloTepnik Mogenaey,
npakTukaHblH 6aprbIk Typnepi,
AViccepTaums xasy XaHe Kopray

AkTyanbHble NpobrnemMbl COBpPEMEHHON
PU3NKN, BEIMUCIIUTENBHBIE METOAbI U
KOMMbIOTEPHOE MOOENNPOBaHNE
hM3NYeCKMX NPoLLECCOB, BCE BUAbI NPAKTUK,
HanncaHwe u 3awmTa 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 3agaum /
Learning Goal and
Objectives

[NeHHIH MakcaTbl:

fFeinbiMU-negarorukanslk Mocenenepai
LeLLy XaHe AuccepTaunsHbl XKasyFa XoHe
KopFayra gavblHObIK YLUiH TEOPUSAnbIK
du13mka MeH acTpodm3nKaHbIH, aaicTepi MeH
dAiCTepiH urepyai XeTinaipy.

MeHHIH MiHOeTTeEpI:

- TEopUSAnbIK hrn3MKa MEH acTpOU3MKaHbIH
TEOpUANbIK Heri3aepi MeH yrbiMabIK
annapartblH TEPEH urepy;

- TeopuAnbIK omanka MeH acTpodm3nKaHbIH,
Kenbip MacernenepiH wewy agictepi MeH
TocinaepiH xeTingipy;

- TeopuAnbIK u3unka xeHe aTtcpodusnka
ecenTepiH WeLlyae Xofapbl MaTemMaTuka
annapartblH NarganaHy TuiMainiriH
KanbinTacTbIpy;

- MarucTpaHTTapablH Kasipri fblnbiM MeH
TEXHUKaHbIH AaMybl YLUIH TEOPUAbIK
dun3nka saicTepiHiH OpHbI MEH peniH
TYCiHYiH KanbIinTacTeipy

Llenb avcumnnuHbl:

CoBepLUeHCTBOBaHNE OCBOEHUSA METOO0B U
NPUEMOB TEOPETNYECKON (DU3NKM U
acTpodU3NKM ANs peLleHust Hay4YHo-
negarormyeckux sagay v nogroToBKU K
HaMMcaHuio 1 3aWwuTe guccepTaunm.
3agadn gMCUMNIUHbI:

- rnyboKoe 0CBOEHUE TEOPEeTUHECKUX OCHOB
1 MOHATMIHOIO annapara TeopeTUYeCcKon
PdU3MKN 1 acTpoU3nNKK;

- COBEpLUEHCTBOBaHNE NMPMEMOB U METOO0B
peLleHns HEKOTOPbIX 3a4a4 TeopeTU4eckon
M3MKM 1 acTPOPUIUNKNY;

- hopmmpoBaHme appeKTUBHOCTH
ncnonb3oBaHUA annapaTta BbiCLUEN
MaTemMaTUK/ Npu peLlleHun 3agay
TeopeTn4eckon Mn3nk1 n aTcpoPusnku;

- hopMMpOBaHME ¥ MArMCTPaHTOB
NOHMMaHNsE MecTa 1 ponu NPUEMoB
TeopeTn4ecKkon pusnkn s pasBuUTuUs
COBPEMEHHON HayKN N TEXHUKU

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
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

OKpbITYAbIH HaTUXECI /
PesynbTat 06y4eHus /
Result of Training

1 — TeopusAnblk U3nKa xaHe acTpodusmka
TeHaeynepiH 6inegi xxeHe TyciHen;

2 — TUNTiK ecenTepi LWewly YLliH
Teopuanblk rsnka MeH acTpodm3nNKaHbIH,
Heri3ri agicTepiH kongaHaabl;

3 — MUKpPO -, MaKpo- XXeHe Mmeramupgeri
npoLecTep MeH KybbinbicTapabl cunarray
YLWIiH TeopuaAnbIk onanka TeHaeynepi
KongaHagpl,

4 — TeopuanbIK pusnka meH
acTpou3nKaHblH Kasipri famy KeseHiHAeri

1 — 3HaeT u NOHMMAaEeT ypaBHEHWUsI
TeopeTn4ecKkom punsnkn n acTpou3anKu;
2 — MCnonb3yeT OCHOBHLIE MPUEMBI
TEopeTn4EeCcKom pnankn n actTpouankn
ONsi pelleHnst TUNoBbIX 3aJay;

3 — NCnonb3yeT ypaBHEHUS TEOPETUYECKON
U3NKM Anst onMcaHus NPoLIeCCoB U
SIBNEHNA B MUKPO-, MaKpO- U MEraMmunpe;
PO4 — 3HaeT 1 noHMmaeT npobnemsbl 1
3aga4vm TeopeTn4ecKon pusmnkm n
acTpoun3nNKN Ha COBPEMEHHOM 3Tane

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

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

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

4 — knows and understands the problems
and tasks of theoretical physics and
astrophysics at the present stage of
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Macenenepi MeH MiHaeTTepiH Bineai xeHe
TyciHeni;

5 — kasipri TeopusinbIk pusmka MeH
acTpou3nKaHblH MiHAETTEPI MEH aaicTepi
Typanbl aknapaTtTbl Tanganabl XXeHe OypbIC
TyciHAipeai;

6 — OKYy, OKy-aicTeMeniK XaHe
aHblKTaManblk agebuettepi e3 OeTiHwe
TaHgangbl XeHe Tangangbl

pasBuTuS;
5 — aHanusnpyeT 1 BEpHO NHTepnpeTupyeT
WHOPMaLMIO O 3adadax n Metogax
COBpPEMEHHON TEOPETUYECKON (PU3NKKN U
aTcpousnKu;

6 — camocToATenbHO NoabupaeT n
aHanumaupyet y4ebHyto, yuebHo-
METOAMYECKYIO U CNPaBOYHY0 NUTEpaTypy

development;

5 — analyzes and true interpreterpath
information about the tasks and methods of
modern theoretical physics and atropisol;

6 — independently selects and analyzes
educational, methodical and reference
literature

[NeHHiH KbiCKaLla
cunatTtamachi /
Kpatkoe onncaHue
OnCUMnNuHbI /
Discipline Summary

MeHai oKbIN, MarucTpaHTTap
dygHameHTanbabl pmanka MeH
acTpodun3nKaHblIH, Kasipri XKeTiCTIKTEpiH;
Cepnimgainik xxeHe gecdopmaums
TEOPWACBIHbIH TEHAEYNepiH, naeangpl XoHe
TYTKbIP CYMbIKTBIKTbIH, TMAPOANHAMMKACHIH,
OpiC TEOPUACLIHbIH, KBAHTTbIK MEXaHUKaHbIH
X8He anemeHTaprblk 6enwekrep
TEOPUACHIHBIH, NMlas3ma PU3NKaCbIHbIH,
coyre Lblfapy TEOPUACHIHbIH, NaHeTanap,
Xynasiagap ouankachiHbIH, XynabldaparnbiK
3atTapAblH, KOCMOJIOTUSIHBIH, Kenbip
MacenenepiH 6ineTiH 6onagbl; ochbl
Xynenepge 6onbIn XaTkaH xynenep MeH
npouecTepaid cunaTtaMmanapbiH Taby yLwiH
dun3nka Tergeynepi MeH 3aHaapbIH
KorngaHa anagbl

M3yumB gucumnnuHy, MaructpanTbl OyayT
3HaTb COBPEMEHHbIE AOCTUXEHNS
ygHameHTansHon Gu3nkn n
acTpOU3NKK; YpaBHEHNST TEOPUN
ynpyroctu n gedopmaumm, ruApoaMHaMMKN
naeanbHOW 1 BA3KOM XUOKOCTU, HEKOTOPbIE
BOMpPOCHLI TEOPUN MOJIs, KBAHTOBOM
MEeXaHUKN N TEOPUN SMIEMEHTapPHbIX YacTul,
PU3MKN NNa3Mbl, TEOPUM U3NYHEHNS,
u13MKM NNaHeT, 3BE€34, MEX3BE3AHOIO
BeLLEeCTBa, KOCMOSOMMN; CMOTYT NPUMEHSTb
YPaBHEHUS N 3aKOHbI (OU3NKM ANIA
HaXOXAEHMNSA XapaKTEPUCTMK CUCTEM U
NPOLIECCOB, MPOMCXOOALLNX B 3TUX
cuctemax

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
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

KypacTtbipyLbl /
PaspaboTtuuk /

HynupoBa Apannbim MapaToBHa,
apaTbInbICTaHy FbiNbIMAAPbIHBIH, MAarncTpi,

HémunHa Hapexxna PepnopoBHa,
KaHauOaT negarorn4eckmx Hayk,

Telegina Oksana Stanislavovna,
Senior Lecturer

Developer ara OKbITyLUbI accoumnpoBaHHbI npodeccop Nupirova Arailym Maratovna,

Master of Natural Science, Senior Lecturer
MeH arays! / COBPEMEHHbIE MPEACTABIEHUSA
HanmeHoBaHue KNACCUKAIDbIK XKOHE KBAHTTbIK MODERN REPRESENTATIONS OF

ONCLUUMNNKUHBI /
Name of the discipline

PU3NKAHbIH 3AMAHAYU KOPIHICI

KNMACCUYECKON U KBAHTOBOW
DOU3UKU

CLASSICAL AND QUANTUM PHYSICS

Akagemukanblk KpeguT
caHbl, 6akbinay Typi /
Konun4yecTtBo
aKageMun4eckux KpeamTos,

5 akageMusnbIK KpeauT, eMTUXaH

5 akageMunyecknx KpeauToB, ak3ameH

5 academic credits, exam
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dopma KoHTpons /
Number of academic loans,
form of control

MpepekBuanttep /
MpepekBuanTbl /
Prerequisite

BakanaBpuaTtTblH, TeOpUSANbIK or3unka
KYPCbIHbIH, NaHAEPI (KrnaccuKanblk XeaHe
KBaHTTbIK MEXaHWKa, Kraccukanblk
3MNeKTPOAMHAMMUKA XXaHE apHalbl
canbICTbipManblifiblK TEOPUSICHI,
cTaTucTukanblk pmaunka, pmsmnkanbIk
KMHEeTWKa Heri3gepi), MateMaTukanblk
Tangay, Cbi3blKTbIK anrebpa >xaHe
aHanuTMKanbIKk reoMeTpusi, MaTemaTuKanblk
dm3mka agicTepi, acTpoHOMUS

OucumnnuHel Kypca TeopeTu4eckon hunsnkm
GakanaBpuaTta (Knaccuyeckas u kBaHToBas
MexaHuKa, Krnaccm4eckas
3MNeKTpoAMHaMUKa 1 cneumanbHas Teopus
OTHOCUTENBHOCTU, CTaTUCTUYecKas puranka,
OCHOBbI (PM3NYECKON KNHETUKMN),
MaTeMaTU4eCKni aHanms, NMHerHas
anrebpa n aHanuTU4eckas reomeTpus,
MeToabl MaTeEMaTUYECKON OU3NKH,
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

Moctpeksusntrep /
MocTtpekBnanTol /
Postrequisite

BamaHayn usmkaHblH ©3eKTi Macenenepi,
ecenTey aficTepi xaHe hmamkanblk
npouecTtepai KOMNbTEPNiK Moaenaey,
npakTyKaHblH 6aprbIk Typnepi,
AVccepTaums xasy XaHe Kopray

AkTyanbHble NpobrnemMbl COBpEMEHHON
PU3NKN, BEIMUCIINTENbHBIE METOAbI U
KOMMbIOTEPHOE MOOENNPOBaHME
hM3nYecKMX NpoLLeccoB, BCe BUAbI NPAKTUK,
HanncaHwe W 3awmTa 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
MiHOeTTepi /

YyebHas uenb 1 3agaum /
Learning Goal and
Objectives

[MeHHiH MakcaTbl:

FoinbiMU-negarorukansik Macenenepai
ey XaHe AuccepTaunsiHbl XKasyFa XoHe
KopFayra AanblHObIK YLUiH Kraccukarblk
XOHe KBaHTTbIK (hM3nKaHbIH 3amaHaym
naesnapbiH urepy.

[MoHHIH MiHOETTEPI:

- KnaccukarnblK )xaHe KBaHTTbIK (pm3nKaHbIH,
TeopuAnbIK Herisgepi MeH yFbIMAbIK
annaparblH TEPEH, MEHTEpY;

- KnaccukarnblK )xoHe KBaHTTbIK (pm3nKaHbIH,
Kenbip MacernenepiH weLy agictepi MeH
TocinaepiH xeTingipy;

- Knaccukanblk XXeHe KBaHTTbIK dhnaunka
ecenTepiH LWeLlyae Xofapbl MaTemMaTuka
annapartblH NarganaHy TuiMainiriH
KanbiNnTacTbIpy;

- MarucTpaHTTapga 3amaHaym fbifibiM MEH
TEXHUKaHbIH AaMybl YLUiH KraccuKarnbliK
YXOHe KBaHTTbIK dhn3nKa aicTepiHiH, OpHbI

Llenb gucumnnnumHbl:

OcBoeHMe coBpEMEHHbIX NpeaCcTaBNeHUN
KSlacCU4eCcKon 1 KBaHTOBOW pU3NKM Ons
peLleHns Hay4YHO-neJarormyecknx sagad v
NOArOTOBKM K HANMCaHWIO 1 3alUuuTe
anccepTauum.

3agadn gUCcUMNIUHbI:

- rnyboKkoe OCBOEHUE TEOPETUYECKMX OCHOB
M NMOHSTUIHOIO annapara KrnacCu4eckomn u
KBAHTOBOW (pU3NKM;

- COBEpPLUEHCTBOBaHNE NMPMEMOB U METOO0B
peLleHns HEKOTOpPbIX 3a4auy KIaccuyeckon
1 KBAHTOBOW (DU3VKMU;

- hopmmpoBaHme appeKTUBHOCTH
MCNONb30BaHMs annapaTa BbICLUEN
MaTeMaTUKN Npu peLleHnn 3agad
KIlacCU4eCKOn 1 KBAaHTOBOW (PU3UKMY;

- (hbopmmMpoOBaHME Y MarucTpaHToB
NOHUMaHWNSA MecTa 1 posiv NPUEMOB
KIlacCU4YeCKON 1 KBAHTOBOW (PU3NKM ONis

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
gquantum 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
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MEH peniH TYCiHyAi KanbiNnTacTbIpy

Pa3BUTUA cospemeHHoﬁ HaAYKN N TeXHUKU

OkbITyabIH HaTWXKECH /
Pesynbtat obyyeHus /
Result of Training

1 — KnaccukanblK XXeHe KBaHTTbIK dhn3uka
TeHaeynepiH 6ineai xxaHe TyciHeai;

2 — TUNTIK ecenTepi LWeLy YLIiH Kagipri
Knaccukanblk XXeHe KBaHTTbIK (oU3nNKaHbIH,
Herisri agicTepiH KongaHaabl;

3 — MUKPO, MaKpo XaHe Mmeramupgeri
npouecTep MeH KybbinbicTapabl cunatray
YLWiH Kraccukanblk )XaHe KBaHTTbIK om3nka
TeHaeynepiH KongaHagpl;

4 — knaccuKkanblK XeHe KBaHTTbIK
U3nKaHbIH Ka3ipri 4amy Ke3eHiHaer
mMacenenepi MeH MiHaeTTepiH Bineai xoHe
TyciHeni;

5 — knaccuKkanblK >XeHe KBaHTTbIK
du13MKaHbIH, MIHOETTEPI MEH aaicTepi
Typanbl aknapaTTbl Tanganibl XeHe aypbic
TyciHAipeai;

6 — OKY, OKy-9[iCTeMENIK XaHe
aHblKkTaMarnblk oaebunettepai e3 6eTiHWwe
TaHgangbl XeHe Tangangbi;

7 — Kasipri 3aMaHfbl KypblnFblnapablH, Heriari
npouecTepiH TyciHaipeai;

8 — KnaccukanblK >XoHe KBaHTTbIK HbiCaHAap
MEH XyrenepaiH opekeTiH TyciHAipeai

1 — 3HaeT 1 NoHMMaeT ypaBHEHUs!
Kfiaccuyeckue 1 KBaHTOBOW (U3NKK;

2 — ucnonb3yeT OCHOBHbIE MPUEMBI
COBPEMEHHOM KIacCMYeCcKon U KBAHTOBOW
U3NKM AN peLleHnst TUNOBLIX 3a4av;

3 — 1Ucnonb3yeT ypaBHEHUS KNaccuyecKom
M KBAHTOBOW (pM3nKM A4ns onucaHuns
NMPOLIECCOB U SIBMTEHUIN B MUKPO-, MaKpo- U
Meramupe;

4 — 3HaeT N NoHUMaeT nNpobnemsbl 1 3aga4n
Knaccmn4yecKkon N KBaHTOBOW OU3MKM U Ha
COBpPEMEHHOM 3Tane pasBuTus;

5 — aHanu3npyeT 1 BEpHO NHTEpNpeTupyeT
MHpopmMaLMo 0 3agadyax U MeToaax
KIlaccu4eCcKon 1 KBaHTOBOW (PU3NKK;

6 — camocTosTeNnbHO NogdupaeT n
aHanuaumpyet y4yebHyto, y4ebHo-
METOAMYECKYIO U CNPaBOYHYIO NUTEPATYPY;
7 — 0OBbACHSIET NPOLIECCHI, NEexallne B
OocHoBe paboTbl COBPEMEHHbIX YCTPOWCTB;
8 — 00bsICHAET NoBeAEHNE KNacCU4ecknx m
KBAHTOBbLIX OOBLEKTOB 1 CUCTEM

1 — knows and understands classical and
quantum physics equations;

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

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

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

5 —analyzes and correctly interprets
information about problems and methods of
classical and quantum physics;

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

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

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

[MaHHIH KbICKaLLa
cunatTtamacsi /
KpaTkoe onucaHue
ONCLUUMNNKUHBI /
Discipline Summary

[MoHai OKbIN, MarucTpaHTTap Krnaccukasnblk
)XOHEe KBaHTTbIK O0OBbeKTinepaiH
cynaTTamarnapbliH aHblKTay YLliH
Knaccukanblk XXaHe KBaHTTbIK donaunka
3aHdapbl MeH TeHaeynepiH Ginepi xeHe
KongaHagbl; Kasipri 3aMaHfbl KypbiniFbiiap
XXYMbICbIHbIH HETi3iHAE XaTkaH npouecTepai
TyciHAipe anagbl, coHOan-akK Knaccukarnbik
XXOHe KBaHTTbIK XXynenepaiH, MiHe3-KyJKbIH
TyciHaipe anagpl

M3yumB gucumnnuHy, MaructpaHTel OyayT
3HaTb U NPUMEHATb 3aKOHbI N YpaBHEHUA
KINaccuyecKom 1 KBaHTOBOW pU3UKKN A11S
onpeaerneHns XxapakTepucTuK Krnaccuyeckmx
N KBAHTOBbIX OOBEKTOB; CMOTYT OO BbACHATD
npoLecchl, KOTOpbIE NexaT B OCHOBE
paboTbl COBPEMEHHbIX YCTPOWCTB, a Takke
WHTEpNpeTUpoBaTh NoBeaeHne
Kraccn4yeckmnx n KBaHTOBbIX 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

KypacTbipywbl /
PaspaboTtuuk /

HynupoBa Apannbim MapaToBHa,
)KapaTbIfbICTaHy fblbiIMAaPbIHbIH MArucTpi,

HémunHa Hapexxna PenopoBHa,
KaHaMaaT negarormyeckux Hayk,

Telegina Oksana Stanislavovna,
Senior Lecturer
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Developer ara OKbITyLUbI accouumpoBaHHbIV npodeccop Nupirova Arailym Maratovna,

Master of Natural Science, Senior Lecturer
Mon ataybi / HAYYHO-UCCNEQOBATENLCKAS
HanmeHoBaHue KoCIBU NEQATOrMKAOAFbI RESEARCH WORK

OUCUMnnuHbl /
Name of the discipline

FbINIbIMU-3EPTTEY X¥MbICbI

PABOTA B MPO®ECCUOHAIIbHOM
NEOAIOrnKe

IN PROFESSIONAL PEDAGOGY

Akagemukanblk KpeauT
caHbl, bakbinay Typi /
KonnyectBo
aKkageMuYeCcKnx KpeamTos,
dopma KoHTponsi /
Number of academic loans,
form of control

4 akageMusAnbIK KpeauT, eMTuxaH

4 akageMunyeckmx KpeauTa, 3Kk3amMeH

4 academic credits, exam

MpepekBuauntrtep /
MpepekBn3anTbl /
Prerequisite

Bakanaspwuat neHaepi: xannbl gpuraunka
KypCbl, (hm3mKaHbl OKbITYAbIH 84iCTEMECI,
Kacibu neparornkagarbl FblfibIMU
3epTTeynepaiH Herizgepi; >KOO-aa
dusnkanblk IKCNePUMEHTTEPAI XKYpPrizy
agictemenepi

OucunnnuHel 6akanaBpmara: Kypc obLien
du3mKkn, MeToauka npenogaBaHns PUsmnKu,
OCHOBbI Hay4HbIX MCCMeaoBaHWi B
npodeccuoHanbLHON negarorvke; MeToamka
npoBegeHns hU3NYeCKoro IKCneprMeHTa B
BYy3€

Undergraduate courses: General physics
course, Methodology of teaching Physics,
Basics of scientific research in vocational
pedagogy; Methodology of Conducting a

Physical Experiment at the University

MocTtpekBuantrep /
MocTtpekBnanTtbl /
Postrequisite

duaunka nsHi bonbiHWAa KongaHbanbl
ecenTepi WweLly agicteMeci, MmektenTte
xaHe XKOO-ga dmsnka neHiHEH onuMmnunana
yibIMOacTbIpy 8gicTeMeci, 3amaHayum
u13MKaHbIH, 63eKTi Macenenepi, FblfibiIM MEH
6inim 6epyaeri komnblOTEPNIK dAICTEP MEH
TexHonorusanap, KOO meH mekTenTte
dm3mka 6oMbIHLIA FbINbIMK 3epTTeYNepai
yMbIMOACTBIPY XaHe Xocnapnay, usmka
XoHe acTpoHoMMs BonbiHWa Binim
anywbiiapgpbiH xkobanblK Kbl3MeTi

MeToauka pelueHus NpuKnagHbIxX 3a4ad no
du3nKe, METOOUKA OpraHn3aLmn onuMmnuag
no u3suKe B LLKONE U By3e, aKTyarnbHble
npobnembl COBPEMEHHO PUINKMN,
KOMMbIOTEPHbIE METOAbI Y TEXHOMNOMN B
Hayke 1 obpasoBaHun, OpraHn3auns un
NiaHUPOBAHUE Hay4HbIX UCCIegoBaHUIA Mo
du3nke B By3€e U LLKOSE, MPOEKTHAas
OeATeNbHOCTb 00y4aroLmnxcst no pmsmnke n
aCTPOHOMMM

Methods for Solving Applied Tascs in
Physics, The Methods of Organization of
Olympiads in Physics at School and
University, 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 /

YuebHas uenb v 3agadu /
Learning Goal and
Objectives

[NeHHIH MakcaTbl:

[dnccepTauusHbl xxa3yra xaHe Koprayra
AanblHaany yLwiH kecibn negarormkagarbl
FbINbIMU 3epTTeynepaiH fblnbiMu
annapartblH, XYpridy aaicCTeMecCiH, fbifbiMu
3epTTeynepaiH HoTUxXenepiH eHaey xsHe
TYCiHAipYy a4icTepiH MeHrepy.

[MoHHIH, MiHOETTEPI:

Llenb gucumnnumHbl:

OcBoeHWe Hay4yHoOro annapara
nccneaoBaHuin, METOAMKN NPOBeaeHUs,
MeToaoB 00paboTku 1 NHTepnpeTauum
pe3ynbTaToB HayYHbIX UCCNeLOBaHUN B
npodyeccuoHanbHoON negarorvke ans
NOAroTOBKWU K HAaNMCaHWUIO 1 3almTe
anccepTauum.

Purpose of discipline:

Mastering the scientific apparatus of
research, methods of conducting,
processing and interpreting the results of
scientific research in professional pedagogy
to prepare for writing and defending a
dissertation.

Discipline objectives:
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- Kacibu negarorvkagarsl 3epTreynepain
FbINIbIMU annapaTbIH XXaHe negarorvkarnbik
9KCMEPUMEHT XYpri3dy aiCTeMECIH
3epaeney;

- negarorvkarnblk SKCNepUMEHT
HaTWXENepiH eHaey aAaicTepiH TaHaayab!
XXoHe KongaHyabl XeTinaipy;

- Kasipri 3amaHfbl Xxofapbl XxaHe opTa 6inim
Oepyain npobnemanapbl MEH ©3€eKTi
MacenenepiH 3epaeney;

- akageMusnblK XaT HerisaepiH 6inyai xeHe
akageMusanbik aganablk KaFrmgaTbiH
cakTaydbl Tanan eTeTiH maTtepuangapasbl
AavblHOAY XXoHe Xxapusanay AarablnapbiH
AaMbITy

3agaym ouCUMNNunHLIL:

- U3YYUTb Hay4YHbIN annapaT nuccnegosaHuni
B NpodreccrnoHanbHOM negaroruke u
MEeTOAMKY NPOBEAEHUS Negarormyeckoro
3KCNEPUMEHTa;

- COBEpLUEHCTBOBATL BbIOOP ¥ NPUMEHEHNE
MeToaoB 00paboTKku pe3ynbTaToB
nefarorm4yeckoro aKCNepUMEHTa;

- U3y4nTb Npobnembl N akTyanbHble
BOMPOCHI COBPEMEHHOIO BbICLLETO U
cpepHero obpasoBaHus;

- pa3BMBaTb HaBbIKN NOArOTOBKU U
nybnukauumn matepuanos, TpedyroLwmx
3HaHWsi OCHOB aKageMMUYECKOro NMcbMa u
cobnofeHnst NpyHUMNa akageMmnyeckon
YECTHOCTH

- to study the scientific apparatus of
research in professional pedagogy and
methods of conducting pedagogical
experiments;

- improve the selection and application of
methods for processing the results of
pedagogical experiments;

- study the problems and current issues of
modern higher and secondary education;

- develop skills in preparing and publishing
materials that require knowledge of the
basics of academic writing and compliance
with the principle of academic integrity

OkKbITyabIH HaTWXECH /
PesynbTtat 06y4eHus /
Result of Training

1 — kecibu negarorvkagarbl 3epTTeynepaiH
FbINbIMM annapaTbIH binepai;

2 — 03blK OTAHAbIK XXoHe LeTenaik
aicTemenepre calkec opTa XXaHe Xofapbl
MEKTENTe negarornkanblk 9KCNepuUMeEHT
xocnapnangpl XaHe xypriseai;

3 — negarorvkanblk 3KCNepuMeHT
HaTWXenepiH eHaey, TYCIHAIPY XoHe YCbIHY
aAicTepiH MeHrepreH;

4 — neparorvkanblk 3epTTey TakbipblObl
OoMbIHWA aknapaTTel Tanganabl;

5 — akagemMumanbIK Xa3sblfbiIM MEH
aKkageMusanbik agangplk epexenepiHiy,
Heri3ri TananTapblHa COMKEC SKCMNEPUMEHT
HOTUXKENEPIH YCbiHaAbI

1 — 3HaeT Hay4HbIV annapaTt uccrnegoBaHui
B NpodeCccroHarnbHoOW neaaroruke;

2 — NnNaHupyeT 1 NPOBOAUT Neaarormyeckuii
9KCMEPUMEHT B CpeaHel 1 BbiCLUEN LUKone,
COrnacHo nepegoBbiM OTEYECTBEHHBIM U
3apybexHbIM MeTOAMKaM;

3 — BrnageeTt metogamun obpaboTku,
WHTepnpeTauny n NnpeactaBneHns
pe3ynbTaToB Negarormyeckoro
3KCNEepPUMEHTa;

4 — aHanusnpyeT nHopMaLmio no
TemaTuke negarormyeckoro NccrnegoBaHus;
5 — npegcraBnsieT pesynbTaThl
9KCMEePUMEHTa COrfacHO OCHOBbIHM
TpeboBaHWAM NpaBu akageMu4eckoro
nMcbMa 1 akageMU4ecKon YeCTHOCTH

1 — knows the scientific apparatus of
research in professional pedagogy;

2 — plans and conducts a pedagogical
experiment in secondary and higher
schools, according to advanced domestic
and foreign methods;

3 — owns methods of processing,
interpreting and presenting the results of a
pedagogical experiment;

4 — analyzes information on the subject of
pedagogical research;

5 — presents the results of the experiment
according to the basic requirements of the
rules of academic writing and academic
integrity

[NaHHiH KbiCKaLla
cunatTtamacsi /
KpaTkoe onucaHue
JucuMnnuHbl /
Discipline Summary

MeHAi oKbIN, MarncTpaHTTap Kaciou
negarorvkagarbl 3epTTeynepaiH, FolibiMu
annapartblH, mekTenTe xaHe )KOO-aa
negarorvkarnblk 9KCNepPUMEHT XYpridy
apictemeciH, 6inim 6epy MmacenenepiHgeri
negarorvkanblk 3epTreynepaiH

M3yunB gucumnnnuny, MarmcTpanTel oyayT
3HaTb HayYHbIN annapaT uccrnegoBaHun B
npod)eccuoHanbHON negarormke, MeToauky
npoBegeHns negarorm4yeckoro
3KCNepuMeHTa B LLUKOSIE 1 BY3e€;
METOLONOIMI Negarormyecknx

After studying the discipline, students will
know the scientific apparatus of research in
professional pedagogy, methodology of
pedagogical experiment in schools and
universities; methodology of educational
research problems of education; methods of
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agicHamachblH, negarornkanbik
9KCMEPUMEHTTIH HOTUXENEPIH eHaey
9AiCTePiH (TaHday XoHe KornaaHny),
negarorvkarnblk 3KCNepUMEHTTIH
HOTWXXENEPIH YChIHY XXaHe
WHTepnpeTauusinay; Makananapabl
AanblHOay XXaHe xapusnay YLiH
AkageMusnblk xaT HerisgepiH 6inyai
KongaHa anagbl

nccnegoBaHnin npobrnem obpasoBaHus;
mMeToabl 06paboTku pe3ynbTaToB
neJarornyeckoro akcnepumeHTa (Bolbop u
npUMeHeHNe), NpeacTaBrieHne U
WMHTEpNpeTauuio pe3ynbTaTos
negarormyeckoro aKCnepumMeHTa; CMoryT
NPUMEHNTb 3HAHNSI OCHOB aKaeMMNYeCcKoro
nnucbma ans noaroToBKM 1 Nyénukaumm
cTarteun

processing of results of pedagogical
experiment (selection and application),
presentation and interpretation of the results
of the pedagogical experiment; to apply
knowledge of the basics of academic writing
to prepare and publish articles

KypacTbipywbl /
PaspaboTtuuk /

HynupoBa Apannbim MapaToBHa,
XapaTbinbICTaHy FbiNbIMAAPbIHbIH, MArncTpi,

OémuHa Hapexxpa ®PenopoBHa,
KaHOuOaT negarorm4eckux Hayk,

Telegina Oksana Stanislavovna,
Senior Lecturer

Developer ara OKbITyLUbI accouMnpoBaHHbIN npodeccop Nupirova Arailym Maratovna,

Master of Natural Science, Senior Lecturer
Mow ataybi / ®U3NKA NSHI BOMbIHLLA
HanmeHoBaHue METOOUKA PELUEHUA NPUKNAOHBIX METHODS FOR SOLVING APPLIED

ONCUMNNUHbI /
Name of the discipline

KONAOAHBAIbI ECENTEPAI LLELLY
OOICTEMECI

3A0AY NO PU3UKE

TASCS IN PHYSICS

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

5 akageMusnbIK KpeauT, eMTUXaH

5 akagemunyeckmx KpeauToB, 3K3aMeH

5 academic credits, exam

MpepekBusuntrtep /
MpepekBn3anTol /
Prerequisite

Bakanaspwuat naHAaepi: xanmnbl gpusmka
KypChl, (busmKaHbl OKbITYAbIH 8AiCTEMEC,
onuMmnuaga ecenTepiH WhiFapy aficTemeci,
dunsnkanslk ecentepai WbiFapy agicTeMeci;
YKOO-ga cdmaukanblk aKkCnepuMeHTTEpAi
Xyprisy agictemenepi

OucuunnuHel 6akanaspuarta: Kypc obLen
dU3nkK, MeToamKa npenopaBaHns MOU3NKK,
MeToAuKa peLleHnst onMMnuUagHbIX 3agad,
MeToauKa peleHns usndecknx 3agay;
MeToauKa nposeAeHnss PU3n4eckoro
3KCMepuMeHTa B BYy3e

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

MoctpekBnsntTep /
MocTtpekBnanTtbl /
Postrequisite

BamaHayn pusmKaHbIH 63eKTi Macenenepi,
FbINbIM MeH Ginim 6epyaeri komnbloTepPIik
apictep meH TexHonorusanap, KOO meH
MekTenTe dusnka 6orbIHLLA FbINbIMU
3epTTeynepai yibiMaacTbIpy XeHe
Xocnapnay, usmka xaHe acTpOHOMUS
OobIHWA GiniM anywbinapablH, )Kobanblk
KbI3METI

AkTyanbHble NpobrnemMbl COBPEMEHHON
hM3UKKN, KOMMbIOTEPHBIE METOAbI U
TEeXHOmorMm B Hayke 1 obpasoBaHuu,
opraHu3aums 1 NnaHNpoBaHWe Hay4HbIX
nccneaoBaHuii no cmsnke B By3e U LLKOMe,
NpoeKkTHas AeaTenbHOCTb 0ByYaroLmMxcs no
¢m3mnke n aCTpoOHOMMUMU

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
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Oky makcaTbl MeH
MiHOeTTepi /

YyebHas uenb n 3agaum /
Learning Goal and
Objectives

IMoHHIH MakcaThl:

duaunka neHi bonbiHLWIA KongaHbanbl
ecenTepai wewlyae naHAik
Ky3bIpeTTinikTepai xeTingipy.

[MoHHiIH MiHOETTEPI:

- KongaHbanbl ecenTepai KoKW AarabinapbiH
KanbinTacTbIpy;

- kongaHbanbl ecenTepai Wwewyne
agictepdi TMiMAai nanganady garabinapbiH
XeTingipy;

- MeXaHuKarnblK, Xblfy, 3NEKTPOMarHUTTIK
)XKOHEe KBaHTTbIK NpouecTepaiH
cynaTTamanapblH aHblKTayFa apHarnfaH
ecenTtey ecenTepiH weLly

Lenb gucumnnnuHbl:
CoBeplueHcTBOBaHNE NpeaMeTHbIX
KOMMNETEHLMN B PELLEHMM MPUKNaOHbIX
3agad no gumamke.

3agauun oucUUnmHbIL:

- (bopMuMpoBaHMEe HaBbIKOB MOCTAaHOBKM
npuKnagHbIX 3agav;

- COBEpPLUEHCTBOBAHNE HaBbIKOB

3¢ heKTUBHOIO NCNonb3oBaHNst METOLOB B
peLueHnn NpuKnagHbIX 3agav;

- pelleHne pacy€THbIX 3a4ad Ha
onpegeneHne xapakTepucTuk
MEXaHNAECKNX, TEMNsOBbIX,
3NEKTPOMAarHUTHbIX U KBAHTOBbIX
npoL,eccoB

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 /
PesynbTtat 06y4eHus /
Result of Training

1 — kongaH6anbl ecenTepaiH TYpPrepiH xaHe
onapgbl WeLly agicTepiH 6ineai;

2 — kongaHb6anbl durankanblk ecenTiH,
fbiNbIMAarbl, TEXHUKaAarbl XaHe 6inim
Oepyperi opHbIH Gineai xaHe TyciHea;;

3 — kongaHbanel ecenTepai WwWewlyae TUiCTi
aAicTep MeH Tacingepai KongaHaasl,

4 — eCenTiH KOMbISYbIH, OHbI LUeLly
Ke3eHOepiH XaHe anblHFaH HaTuXenepaix,
OYPbICTbIFbIH Tanganapl;

5 — wewim HaTxKenepiH KopLuaraH anemMHiH
npouecTepi MeH KybbInbICTapbIH TYCIHAIPY
YWiH KongaHagpl

1 — 3HaeT BMAbI NPUKNagHbIX 3a4a4 u
MeTOoAbl UX peLUeHus;

2 — 3HaeT 1 NOHMMAaET MECTO NPUKNagHoN
hmsnyeckon 3aaum B Hayke, TEXHUKE U
obpasoBaHuy;

3 — 1UCMonb3yeT COOTBETCTBYHOLLME NPUEMBI
1 MEeTOAbl B peLLeHnn npuknagHbix 3agay;
4 — aHanu3npyeT NOCTaHOBKY 3afauu,
aTanbl eé peLleHnst U [OCTOBEPHOCTb
Nofy4YeHHbIX pe3ynbTaToB;

5 — NpuUMeHsieT pe3ynbTaTbl peLleHus ans
00BbACHEHMSI NPOLECCOB U SABMEHUIN
OKpy»KatoLLlero Mmvpa

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

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

3 — uses appropriate techniques and
methods in solving applied problems;

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

5 — applies the results of the solution to
explain the processes and phenomena of
the surrounding world

[NaHHiH KbiCKaLla
cunaTttamacsl /
KpaTkoe onucaHue
ONCLUUMNNKUHBI /
Discipline Summary

MeHAi okbIN, MarncTpaHTTap kongaHoéansl
dumsmkanblk ecentepai rpadmkansbik,
reomMeTpusrblK XXoHe aHanuTuKanblK
apicTepaiH KeMeriMeH wWwelly; anrebpanbik
annaparTbl, KOPPENAUUANbIK Tangayabl
)XOHE bIKTUMangplKkTap TEOPUSiCbl MEH
MaTeMaTuKarnblk CTaTUCTMKA annaparbiH
KongaHy; MexaHuKanblK, Xbiy,
3NEKTPOMAarHuTTI )X8HEe KBAHTTbIK
npouecTepiid napameTprepiH ecenteyni

M3yunB gucuunnmHy, MarmcTpaHThbl
pPa30BbIOT HABbLIKA U YMEHUS peLLEHNS]
npkrnagHbix uUanyeckmx 3agad ¢ NoOMOLLbIO
rpacn4eckmnx, reoMeTpUYeCKmX 1
aHanUTMYeCKUX METOAOB; MPUMEHEHUS
anrebpanyeckoro annapara,
KOppensauMOoHHOro aHanuaa v annapara
TEopUN BEPOATHOCTEN M MaTeMaTUYECKOMn
CTaTUCTVKK; BbIMOJTHAT Pac4&€Thl
napamMeTpoB MexXaHW4YeCcKnX, TEMMOBBbIX,

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
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opbliHAanagpl

ANEKTPOMarHNTHbIX N KBAHTOBbIX
npoLeccos

KypacTtbipyLibl /

HynupoBa Apannbim MapaToBHa,

OémuHa Hapexpa ®PenopoBHa,

Telegina Oksana Stanislavovna,

PaspaboTtumk / XapaTbInbICTaHy fFbiNbIMAAPbIHbIH, MAarncTpi, KaHOuaaT negarorm4ecknx Hayk, Senior Lecturer
Developer ara OKbITyLUbl accouumMpoBaHHbIV Npodeccop Nupirova Arailym Maratovna,
Master of Natural Science, Senior Lecturer
EZ‘; ;;ﬁg";;’me MEKTENTE XSHE X00-0A ®U3UKA METOQMKA OPIAHU3ALIUU THE METHODS OF ORGANIZATION OF
N9HIHEH ONMMMNUALA onMMnuMAL No ®U3UKE OLYMPIADS IN PHYSICS AT SCHOOL

OUCcUMnnunHbl /
Name of the discipline

¥AbIMOACTbIPY 8OICTEMECI

B LUKOJIE U BY3E

AND UNIVERSITY

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

5 akageMusinbIK KpeauT, eMTUXaH

5 akagemunyeckmx KpeauToB, 3K3aMeH

5 academic credits, exam

MpepekBusutrep /
MpepekBnanTbl /
Prerequisite

Bakanaspwuat naHAaepi: xanmnbl gpusmka
KypCbl, (pusmKaHbl OKbITYAbIH 8aicTeMeC,
onuvMnuaza ecenTepiH WblFapy agicTemMeci,
dusnkanblk ecentepai WhiFapy aficTeMeci;
YKOO-ga cumsmkanblk aKCnepuMeHTTepai
Xyprisy agictemenepi

OucuunnuHel 6akanaBpuara: Kypc obLien
du3MKN, MeToaUKa NpenogaBaHnst PU3MKK,
MEeTOAMKa peLleHNst ONUMMNNaLHbIX 3a4ay,
MeTOAMKa pelleHuss Pusndecknx 3agav;
MeToAMKa NpoBeaeHns ruan4eckoro
3KCNeprMeHTa B By3€e

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

MocTtpekBuanttep /
MocTtpekBnanTtbl /
Postrequisite

3amaHayn usmkaHblH ©3eKTi Macenenepi,
FbINbIM MeH Ginim 6epyaeri komnbloTepsik
apictep meH TexHonoruanap, XO0 meH
MekTenTe usnka GoMbIHLLA FbINbIMU
3epTTeynepai ymbiMaacTblpy XaHe
Xocnapnay, usmka xaHe acTPOHOMMUS
OorblHWAa GiniM anywbinapablH, )Kobanblk
KbI3BMETI

AkTyanbHble NpobrnemMbl COBpeMeHHOM
hU3UKKN, KOMMBIOTEPHBIE METOAbI U
TEXHOMNOrMM B Hayke 1 obpasoBaHum,
opraHm3aums 1 NnaHnpoBaHWe Hay4HbIX
nccnegosaHui No pusmnke B By3e U LIKONe,
NnpoeKkTHasa AeAaTenbHOCTb 0by4YatoWmMxcs no
dun3nke 1 acTpoHOMMUU

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 /

YuebHas uenb v 3agadu /
Learning Goal and
Objectives

[MeHHIH MakcaTbl:

MexaHWKaHbIH, HEeri3ri TYCiHiKTepi MeH
apicTepiH MeHrepy, usnkanblk ecentepai
LIeLy )XeHe 3epTXaHarblK 3KCNePUMEHTTI
opblHAay AaFablnapbiH XeTingipy.

MMoHHiIH MiHOETTEPI:

- MeXaHWKaHbIH TEOPUANbIK Herisgepi MeH

Llens aucumnnuHbl:

OcBOEHWE OCHOBHbIX MOHATUIA U METOAO0B
MEXaHWKU, U COBEPLUEHCTBOBaHNE HaBbIKOB
pelleHns uandyeckux sagad u
BbINONHEHNs NabopaTopHOro
aKCMepuMeHTa.

3agaun AUCLUMNNUHBIL:

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
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yFbIMAbIK annapaTbiH 3epTTey;

- HetoToH, Kennep 3aHaapbIH, 3HEPrUsHbI
cakray, IMnynbc xaHe UMNynbC MOMEHTIH
KongaHy apKbliibl MeXaHuKaHbIH TUMTIK
MiHOETTEpIH LWeLly aaicTepi MeH TacinaepiH
MeHrepy;

- MexaHuka GoVblHLIAa ecenTepai weLly
KesiHOe maTemaTuKanblk annapaTTbl
(ananutukaneik, rpacumkanbik)
nanganaHygbliH, TUiMAINIriH KAaNbINTacTbIpYy;
- MarucTpaHTTapAablH FbIfbIM, TEXHUKA,
TexHonorna, MmeguumHa, o6inim xxeHe agam
KbI3MeTiHiH 6acka aa cananapbiHga
MeXaHWKaHbIH, peni MeH 3aH4apbIH TYCiHYiH
KanbinTacTbIpy;

- 3epTXxaHarnblk XXyMblCTapabl opbiHAay
)KOHe 3KCMEPUMEHT HaTUXENEPIH eHaey
AafrablnapblH XeTingipy;

- MarucTpaHTTapaa ofleMHiH TyTac
dmamkanblk 6ENHECIH KanbInTacTbipy

- U3y4YeHne TEOPETUYECKNX OCHOB U
NMOHSATMIHOIO annapata MeXaHWUKK;

- OCBOEHUE NpMEMOB 1 METOLOB peLLEeHNS
TWNOBbIX 3aa4 MEXaHUKN C NPUMEHEHNEM
3akoHoB HbtoToHa, Kennepa, coxpaHeHus
3HEprnu, UMNynbca 1 MOMEeHTa UMMNYIbCa;

- hopmmpoBaHme agppeKTMBHOCTH
MCNOMb30BaHNst MaTEMaTUYECKOro
annapara (aHanuTn4eckoro, rpadmnyeckoro)
npw peLleHnn 3agay no MexaHuke;

- hopMMpPOBaHUNE Y MarnCTPaHTOB
NMOHVMaHWsI PO MEXaHWKN N €€ 3aKOHOB B
Hayke, TeXHUKE, TEXHONOrnAX, MeguLmHe,
06pa3oBaHMKN 1 ApyrMx oTpacnsx
YeroBeYeCcKon AeATENbHOCTY;

- COBEpLUEHCTBOBaHNE HABbLIKOB
BbINOMHEHUs1 TabopaTopHbIX paboT u
06paboTKN pe3ynbTaToB IKCNEPUMEHTOB;

- (hOpMMpPOBaAHUNE ¥ MArMCTPaHTOB
LLeNI0CTHON hM3MYECKON KapTUHbI Mypa

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

1 — MexaHuKaHblH TEPMUHONOIUSASbIK
annaparblH MeHrepreH, dusnkanbIk
LwiamanappblH aHblIKTamanapbl MeH
OipnikTepiH, MexaHuka 3aHaapbIHbIH
TYXblpbIMAapbIH Gineai xaHe TyciHeq;;

2 — MexaHuka GovbIHLWA ecenTepai wewyre
MaTemaTukanblk agictepai kongaHaabl;

3 — 3epTxaHarnblK 93KCNEPUMEHT Xyprise
anafbl XXaHe Tikernen XoHe XxaHamMma
enweynepaid HaTwxenepiH eHaen anagsbl;
4 — MexaHuKanblk npouecTep MeH
KyObInbiCTap apacbiHaarbl ceben-
cangapnblk 6annaHbicTapapbl 6enrinengi,
MexaHuKa TypfbiCbiHaH TaburaTTarbl
npouectepai Tanganabl;

5 — nHepumanabl xXeHe nHepumanabl emec
ecenTey XxynenepiHgeri MexaHvka
TeHdeynepiH, CoHgamn-aKk MexaHuKanblK

1 — BNnageeT TEPMMHONOIMYECKUM
annapaTtoM MexaHuKu, 3HaeT U NoOHUMMaeT
onpeneneHna n eanHULbI CbVI3I/IHeCKI/IX
BENNYMH, POPMYIIMPOBKM 3aKOHOB
MeXaHWKN;

2— npuMeHdeT MmateMaTun4yeckme MetToabl K
peLleHnto 3agay Mo MexaHuke;

3 — ymMeeT npoBoAuTb NabopaTopHbIi
3KCNepuMeHT 1 obpabaTtbiBaTb pe3ynbTaThl
NPSIMbIX N KOCBEHHbIX U3MEPEHWIA;

4 — ycTaHaBNUBaeT NPUYNHHO-
CNeACTBEHHbIE CBA3W MEXAY
MeXaHn4YeCKnMu npoueccamum n ABneHnAmMmn,
aHann3npyeT C TOYKN 3peHUNA MexXaHUKun
npouecchl B Npupoae;

5 — aHanusnpyeT ypaBHEHUS MEXaHVKU B
WHepLManbHbIX U HEMHepLUUanbHbIX
cucTtemax OTCYETa, a Takke porsb

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

2 — applies mathematical methods to
solving tasks in mechanics;

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

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

5 — 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;
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Xyrenep MeH MexaHuKanblK npouecTepaiH
Xan-KyniH cunaTTaygarbl TeHaeynepait
peniH Tangangpl;

6 — ecenTepai WeLly Hemece 3epTxaHanblK
XyMbICTapapbl opbiHAay OapbiCbiHAA
anblHFaH HaTWXKenepai TyciHaipyre
KabineTTi;

7 — maTemaTuKarblk Tangay yfbiMaapbiHbIH
KemeriMeH MexaHuka 6oibiHWa aknapaTThbl
AYpbIC TYCIHAIPY XoHe TyCiHikTeme b6epe
anagpl;

8 — oKy, OKy-aficTeMernik xxaHe
aHblKTaMarnblk aaebuettepai oKy xeHe
Tangay

ypaBHEHUI B ONNCaHUM COCTOSIHUSA
MEXaHNYEeCKUX CUCTEM N MEXaHNYECKMX
npoLeccos;

6 — cnocobeH 06 BACHATE pe3ynbTaThl,
nony4YeHHble B X04e peLleHns 3adad unm
BbINOMHEHNs1 NabopaTopHbIX paborT;

7 — BnageeT cnocobHOCTLIO C MOMOLLbIO
NOHATUIA MaTeMaTUYECKOro aHanunsa
KOMMEHTUPOBATb 1 BEPHO
WHTEPNPETUPOBaTb NHGOPMALIMIO MO
MEXaHWKe;

8 — BnageeT yMeHuem 4ntatb u
aHanuaupoBaTb y4ebHyto, y4ebHo-
METOAMYECKYI 1 CNPaBOYHYI0 NUTEpaTypy

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

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

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

[MeHHIH KbiCKaLLa
cunatTtamacsl /
KpaTkoe onucaHue
ONCLUUNNKUHBI /
Discipline Summary

ManHgi oKy BapbicbiHOa MarMcTpaHTTapaa
onumnuaganap Typnepi (KyHaisri, celpTTan,
KaLbIKTbIKTaH), chn3mka naHi GorbiHwa
mekTenTe xaHe KOO-aa sptypni
AeHrengeri onumnuaganapisl AanbiHaay,
yMbIMOACTLIPY XaHe OTKi3y Typarbl TYCiHIK
KanbinTacagbl; 6iniM anyweinap oKyLbl MeH
CTyOEeHTTepAi onumMnuaganapfa KaTbicyra
JanblHOay aficTeMeciMeH TaHbIcabl;
onuMmnuaganapibl JavblHAay XaHe eTKi3y
YWiH ecenTepdi TaHOayabl ynpeHeai;
TEOPUAIbIK XXOHE NpaKTuKanblK Typ
ecenTtepiH 6aranay KpUTepuinepiH
MeHrepeai

NayunB gucumnnuHy, y marucTpaHToB
chopmMUpyeTcsl NPeAcTaBeHne 0 BUaax
onuMnuag (o4Hasi, 3ao4Has,
AVCTaHUMOHHAas), MOATrOTOBKE, OpraHM3aLmm
1 NPOBEAEHNA onMmnuag pasnnyHoro
YPOBHSI MO (PM3NKE B LLKONE U BY3E;
obyyatomecs NO3HAKOMSTCA C METOAMKOM
MOArOTOBKWN OOAPEHHbBIX LUKONbHUKOB U
CTYOEHTOB K y4acTuo B onMmnuagax,
NPUMEHSIS TPaaULMOHHbIE U
AVCTaHUMOHHbIE 0Gpa3oBaTenbHbIe
TeXHomnorum; Hay4aTcs noabupaTs 3agaum
ANS NoAroToBKM U NpOBeAeHUs onvMnuag;
OCBOSIT KpUTEPUM OLIEHUBAHMS 3aa4
TEOPETUYECKOro 1 NpaKkTU4ecKkoro Typa

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

KypacTtbipyLibl /
PaspaboTtuuk /
Developer

HynupoBa Apannbim MapaTtoBHa,
XapaTblfibICTaHy FblNbIMAAPbIHBIH, MarucTpi,
ara OKpITyLbI

HOémuHa Hapexpa ®enopoBHa,
KaHomaaT negarormyeckux Hayk,
accoummnpoBaHHbI npodeccop

Telegina Oksana Stanislavovna,

Senior Lecturer

Nupirova Arailym Maratovna,

Master of Natural Science, Senior Lecturer
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3 cemecTtp / 3 cemecTp / 3 semester

MaH ataybl /
HanmeHoBaHune
ONCUMNNnHLI /

Name of the discipline

3AMAHAYUN ®U3NKAHDbIH
©3EKTI MOCENENEPI

AKTYAJIbHbIE NMPOBJIEMbI
COBPEMEHHOUW ®U3UNKU

ACTUAL PROBLEMS
OF MODERN PHYSICS

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

5 akagneMusinbIK KpeauT, eMTUXaH

5 akagemunyeckmx KpeauToB, 3K3aMeH

5 academic credits, exam

MpepekBuauntrep /
MpepekBn3anTobl /
Prerequisite

BakanaepunatTblH TeopusAnbik omanka
KypPCbIHbIH, NoHAEPI (Krnaccukanblk XoHe
KBaHTTbIK MEXaHuKa, Krnaccukanblk
3MNeKTpOAMHaMMKA KOHE apHaubI
canbICTbipMarnblifiblK TEOPUSCHI,
cTaTucTukanblk cusnka, Pusmnkanbik
KMHeTKKa Herisgepi), kasipri
XapaTbinbICTaHy TYXblpbiMAamanaps,
acTpoHomus, dmnocodus

OvcumnnuHel Kypca TeopeTudeckon usnku
GakanaBpuaTa (knaccuveckas u KBaHToBas
MexaHuKa, Knaccmyeckas
3MNeKTpoAMHaMUKa u cneumansHas Teopus
OTHOCUTENBHOCTU, CTaTUcTUYeckas husmnka,
OCHOBBbI (PU3NYECKON KUHETUKM),
acCTPOHOMMS, KOHLeNUUM COBPEMEHHOMO
€CTeCTBO3HaHus, counocodus

Undergraduate courses in theoretical
physics (classical and quantum mechanics,
classical electrodynamics and special
relativity, statistical physics, fundamentals
of physical kinetics), astronomy, concepts of
modern natural science, philosophy

MocTtpekBuanttep /
MocTtpekBnanTtbl /
Postrequisite

fFbinbiM MeH Ginim 6epyaeri komnbloTEPNiK
agictep meH TexHonorusanap, >KOO meH
MekTenTe cmamka GoMbIHLLIA FbIbIMU
3epTTeynepai ymbiMaacTblpy KaHe
Xocnapnay, pusmka xaHe acTPOHOMMUS
OorblHWAa GiniM anywbinapablH, )Kobanblk
KbI3BMETI

KomnbloTepHble MeTOAbI U TEXHONOMN B
Hayke 1 06pa3oBaHuW, opraHM3auus u
nraHMpoBaHWe HayYHbIX UCcrieqoBaHWi Mo
hr3vKke B BY3€e U LIKOME, NPOEKTHas
AesTeNbHOCTb 06YyYalLLUXCs MO PUNKE U
acTpoHOMMU

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
MiHaeTTepi /

YuebHas uenb 1 3agaym /
Learning Goal and
Objectives

[NeHHIH MakcaTbl:

Kasipri 3amaHfbl oM3MKaHbIH ©3€KTi
Macernernepi MeH MacenenepiMeH, FblfbIMU-
nefarorvkanbIK KbI3MeTTi Xy3ere acblpyfra
apHarnfaH 03blK 84iCTEMENEPMEH XaHe
3epTTey acnantapbiMeH TaHbICY.

MoHHiIH MiHOETTEPI:

- kasipri nsnkaHbliH TEOPUANbIK XXoHEe
9KCNEPUMEHTTIK 3epTTeyrnepiHiH eH e3eKTi

Llenb gucumnnumHbl:

O3HakoMIeHNE C aKTyanbHbIMK BOMpPOCaMm
1 npobnemamm coBpeMeHHON hr3amnku,
nepegoBbLIMU MeToAMKaMK 1 npbopamm
nccrnenoBaHus Anst OCyLLeCTBIEHNS
Hay4HO-NeaarorM4yeckon 4eaTenbHOCTY.
3agaym guCUMNNUHLI:

- 3HaKOMCTBO C Hanbonee akTyanbHbIMU
BOMPOCaMn TE0EPTUHECKOTO U

Purpose of discipline:

Acquainted with current issues and
problems of modern physics, advanced
research methods and devices for scientific
and pedagogical activities.

Discipline objectives:

- introduction to the most relevant issues of
theoretical and experimental research of
modern physics;
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MacenenepiMeH TaHbICY;

- (hnsmkaparsl 3epTTeynepaix
XapaTbINbICTaHy, r'yMaHUTapnblK )XaHe
aneymMeTTiK FbinbiMAapablH AaMybIHa,
aknapar, TexHVKa, TEXHOMNOrMs, MmeguumHa
XoHe Oinim 6epy TeopusanapbiHa acepiH
Tangay;

- FbINbIMK KonnabopauusnapapbiH,
XarnblKkapanblK fblfbIMU OpTanbiKTapAbiH,
3epTTey HOTWXKENepiH eHaeyaiH 3amaHaym
acnanTtapbl MEH 8AiCTEpPIHIH XYMbICbIH
3epgeney

3KCNepuMeHTanbHOro nccrnegoBaHms
COBPEMEHHON UMK,

- NPoaHanu3opoBaThb BNUsIHUE
nccrnegoBaHun B hmsmke Ha pasButme
€CTECTBEHHbIX, 'YMaHUTapHbIX 1
coumanbHbIX HayK, TEOPUN MHpopMaLun,
TEXHUKW, TEXHONOINN, MEANLIMHBI 1
obpasoBaHus;

- U3y4eHune paboTbl Hay4HbIX
Konnabopauunii, MexayHapoaHbIX HayyblX
LeHTPOB, COBPEMEHHLIX NPNBOPOB 1
MeToaoB 00paboTKku pe3ynsTaTos
ncenegoBaHum

- analyze the impact of research in physics
on the development of natural Sciences,
Humanities, and social Sciences,
information theory, engineering, technology,
medicine, and education;

- study of scientific collaborations,
international research centers, modern
instruments and methods for processing
research results

OkKbITyabIH HOTWXKECH /
Pesynbtat 0byyeHus /
Result of Training

1 — kasipri dunsrka NdHiH, KYpPbINbIMbIH XoHe
apicTepiH 6ineai;

2 — fblfbIMK OiNIMHIH Heri3ri epeKwenikTepiH
Oinepni xxeHe TyciHen;;

3 — hu3nKaHbIH XarFaanbl MEH aMyblHbIH,
Dacka fbinbiMaapmMeH 6arinaHbICbiH
Tanganabl;

4 — maTepuangapablH, QypPbICTbIFbIH
Tanganabl, fbiNbIMU aknapaTTbl XXoHe
9pPTYypNi anbincatapnbIKTbl (KBa3u-, aHTu,
XKanfaH XeHe >arFaH fbifbiMn)
axblpaTagbl;

5 — neHAiK XoeHe undpnblK cayaTTbiNbIKTbI
MEHTrepreH;

6 — xahaHaaHyabIH Kasipri omauka
MacenenepiH LeLlyre XaHe Liellyre acepiH
Saranangbl;

7 — kasipri punsnkaHblH eH 63€eKTi XaHe
Jaynbl MacenenepiHe apHanfaH
nikipTanactapgbl Xxocnapnangpl, etkizefi
XoHe kaTbicagpl

1 — 3HaeT npeameT, CTPYKTYpY U METOAbI
COBpPEMEHHON hn3KKu;

2 — 3HaeT M NOHNMAaET OCHOBHbLIE YepTbl
Hay4yHOro 3HaHwus;

3 — aHanusnpyeT B3aUMOCBS3b COCTOSIHUSA
W pasBuUTUSA PU3MKN C OPYrMMU HayKamu;
4 — aHanusnpyeT JOCTOBEPHOCTb
MaTepuanoB, pasrpaHMYnMBaeT HayyYHYyo
WHOpMaLMIO N pasnnyHble BUObI
cnekynauum (kBasm-, aHTu, Jxe- 1
ncesAoHay4HbIe);

5 — BnageeTt npeAMeTOHON 1 LMdPOBON
rPaMOTHOCTbHO;

6 — oueHvBaeT BNusHWe rnobanu3aumm Ha
NMOCTaHOBKY U peLleHne npobnem
COBpPEMEHHON UMK,

7 — NNaHnpyeT, NPOBOANT U MPUHUMaET
yyacTue B AUCKYCCUSX, MOCBSALLEHHbIX
Hanbornee aTkyanbHbIM U CMOPHBLIM
BOMNpocamM COBpeMeHHOW (pnsnkm

1 — knows the subject, structure, and
methods of modern physics;

2 — knows and understands the basic
features of scientific knowledge;

3 — analyzes the relationship of the state
and development of physics with other
Sciences;

4 — analyzes the reliability of materials,
differentiates scientific information and
various types of speculation (quasi -, anti -,
pseudo-and pseudoscientific);

5 — proficient in subject and digital literacy;
6 — assesses the impact of globalization on
the formulation and solution of problems in
modern physics;

7 — plans, conducts, and participates in
discussions on the most controversial and
controversial issues of modern physics

[MaHHIH KbICKaLLa
cunatTtamachi /
KpaTkoe onucaHue
JUCUMnNunHbI /

MoeHai oKbIN, MarucTpaHTTap Kasipri pusnka
NOHi MEH KypbInbIMbIH, OHbIH AaMYbIHbIH
aca e3ekTi bafFbITTapblH, XKep dumsmkacl,
XakblH fapblWwThl )XaHe KyH->Kep

WN3yunB aMcumnnuHy, marmcTpaHTbl GyayT
3HaTb NpeaMeT U CTPYKTYPY COBPEMEHHOM
hv3nkn, Hanboree akTyasnbHble
HanpaeneHns e€ pasBuTUs, BOMPOChHI

After studying the discipline,
undergraduates will know the subject and
structure of modern physics, the most
relevant areas of its development, issues of
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Discipline Summary

OannaHbicTapbl, ACTpodusnka, xofapbl
3Heprus xxaHe anemeHTtap benwekrep
dusnkachl, kasipri 3amaHfbl MatepmanTtaHy
MacernenepiH; FbiNbIMU Xarnbikapanblk
opTanbIKTapAblH XXYMbICbIH, Ka3ipri 3amaHfbl
acnanTapdbl, 03blK TEXHOMOrMANap MeH
3KCMEPUMEHTTEP HOTUMXKENEPIH 3epTTey
XXOHe eHfey aficTepiH; XacaHabl
WHTENNeKT, 6arnaHbIC KypanaapblH, aca
XKOFapbl CbINbIMABINbIKTBI XXaaTbl Kypy
mMacenenepiH

dusnkm 3emnu, GrnmkHero Kocmoca u
COMNHEYHO-3EMHbIX CBSA3EN, aCTPOOU3UKN,
PU3NKM BBICOKMX SHEPTUIA N ANEeMeHTapHbIX
YacTuL, COBPEMEHHOTO
maTepuanoBeneHus; paboTy Hay4HbIX
MeXOYyHapOAHbIX LIEHTPOB, COBPEMEHHbIE
npuobopbl, NepeoBble TEXHONOMMN 1
MeToAbl nccnenoBaHns u 0b6paboTku
pe3ynbTaToB 3KCMEPUMEHTOB; NPobnemsl
WCKYCCTBEHHOIO MHTEMMEKTa, CPEeACTB
CBSA3K, CO3aHNA NaMsiTU CBEPXBbICOKOMN
EMKOCTU

physics of the Earth, near space and solar-
terrestrial relations, astrophysics, high-
energy physics and elementary particles,
modern materials science; the work of
international scientific centers, modern
devices, advanced technologies and
methods of research and processing of
experimental results; problems of artificial
intelligence, communications, creating ultra-
high-capacity memory

KypacTtbipyLbl /
PaspaboTtuuk /

HynupoBa Apannbim MapaToBHa,
apaTbinbICTaHy FbiNbIMAAPbIHbIH, MArncTpi,

DémuHa Hagexpa ®PenopoBHa,
KaHauaaT negarorm4eckmx Hayk,

Telegina Oksana Stanislavovna,
Senior Lecturer

Developer ara OKbITyLUbI accoumnpoBaHHbIN npodeccop Nupirova Arailym Maratovna,

Master of Natural Science, Senior Lecturer
MoH aTayb! /
HanmeHoBaHune

ONCLUUNNKUHBI /
Name of the discipline

STEM-BUTIM BEPY TEXHOJNNOIUANAPDI

TEXHOJOIN'nMn STEM-OBPA30BAHUA

STEM EDUCATION TECHNOLOGIES

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

5 akageMusnbIK KpeauT, eMTUXaH

5 akagemunyeckmx KpeauToB, 3K3aMeH

5 academic credits, exam

MpepekBuauntrep /
MpepekBn3anTbl /
Prerequisite

Bakanaspwuat naHAaepi: xanmnbl gpusmka
KypChbl, MHpopMaTurKa XoHe KOMNbLITEPiK
rpacmka Herisgepi, poboTOTEXHUKA, Kacion
negarorvkagarbl folfibIMU 3epTTEYnepaiH
Herizgepi

OucuunnuHel 6akanaBpuara: Kypc ooLen
U3NKKU, OCHOBbLI MHOPMATUKN U
KOMMbIOTEPHOM rpadmkn, poboTOTEXHMKA,
OCHOBBbI Hay4HbIX UCCNeaoBaHUN B
npodeccuoHanbHON negarormke

Undergraduate courses: General physics
course, Fundamentals of computer science
and computer graphics, Robotics, Basics of
scientific research in vocational pedagogy

MocTtpekBuantrep /
MocTtpekBnanTtbl /
Postrequisite

YKOO meH mekTenTe onanka 0oMbIHLLA
FbINbIMY 3epTTeynepai ynbiMaacTbIpy XeHe
Xocnapnay, duanka xeHe acTpOHOMUS
BorblHIWa GiniM anyLwbinapablH, xkobanbIk
KbI3METI, MpaKTUKaHbIH 0apnbik Typriepi,
AVccepTaums xasy XaHe Kopray

OpraHusaumst 1 NnaHupoBaHue Hay4YHbIX
1ccnenoBaHuii Mo uanke B By3se U LLKoIe,
NpoeKTHas AesATeNbHOCTb 0BGy4YaloLmxcs no
dhr3nKe 1 acTPOHOMMK, BCE BUAbI MPAKTUK,
HanucaHwve U 3alimTa guccepTauum

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
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Oky makcaTbl MeH
MiHOeTTepi /

YyebHas uenb n 3agaum /
Learning Goal and
Objectives

IMoHHIH MakcaThl:

MarnctpaHTTapMeH fbinbIMU-
negarorvkanbIK KbI3MeTTi eHri3dy yLuiH
STEM-6inim Oepy agicTepi MeH TacingepiH
urepy.

[MoHHiIH MiHOETTEPI:

- KP mektenTepi meH )KOO-ga STEM-6inim
Oepyai eHrizy MacenenepiHgeri
MEMIEKETTIK casicaT Ky>KaTTapbiMeH
TaHbICY;

- OKyLUbINapabIH XXobanblK XXaHe FbifbIMU-
3epTTey XYMbICTapbIHbIH HbICaHOAPbI MEH
apicTepiH 3epTTey;

- MekTenTe cabak eTKi3y YLUiH KOpHEeKi
Kypangapabl, 4eMOHCTPaLMSAIbIK XXoHEe OKy-
agictemenik maTepuangapabl anbiHaay
TocinaepiH MeHrepy;

- UIHTEerpaTuBTI TaCIiN HeridiHAe NaHapanbIK
Ma3myHbl 6ap OKyLUblIIapFa apHanfFaH oKy
TancblpMarnapbiH a3iprey XeHe eHrisy

Llens ancumnnuHbl:

OcBoeHne marncTtpaHTaMmm MeToaoB 1
npuémoB STEM-06pa3soBaHus ang
BHeApEeHWs B Hay4YHO-Neaarormyeckyto
OEeATenbHOCTb.

3agauv AMCUMNIUHBI:

- O3HaKOMIIeHUe C JOKYMeHTaMu
rocyaapCTBEHHOWN NOMUTUKU B BONpocax
BHeapeHust STEM-o6pasoBaHus B LLKONax
n BY3ax PK;

- U3ydeHune Gopm 1 MeTooB NPOEKTHOMN U
Hay4HO-MCCneaoBaTenbLCkon paboTol
LLIKOJIbHUKOB;

- OBNnageHune npuémamm nogrotoBKku
HarnsgHbIX CpeacTs, 4EMOHCTPALNOHHBIX U
y4ebHO-MeToaMYECKMX MaTepmarnos Ans
npoBeAeHNs 3aHATUN B LLKONE;

- pa3paboTka u BHegpeHue y4ebHbIX
3a[laHUn s WKOMbHUKOB C
MexanpegMeTHbIM coaepXXaHueM Ha
OCHOBE WHTErpaTMBHOIO Noaxoaa

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;

- 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

OKbITYAbIH HaTUXEC /
Pesynbtat o0y4yeHus /
Result of Training

1 — STEM-6inim Gepygi eHrizy
MacernenepiHae MeMnekeTTiK cascaTTbiH
Heri3ri HopMaTUBTIK Ky)XaTTapblH Oinep;;

2 — MeKTen OKyLUbINapbIMeH Xobanblk xxoHe
FbINbIMU-84iCTEMENIK XKYMbICTbIH,
HblCaHAapbl MEH aAicTepiH Ginegi xxaHe
TyciHenj;

3 — opTa 6inim 6epy yrbiMaapbiHaa
OeHcayrnblK cakTay XeHe KallbIKTbIKTaH
OKbITY TEXHOMNOrMsiNapblHbIH HerisgepiH
binep;;

4 — vHTerpaTuBTi Tacin HerisiHae
naHapanblk Ma3mMyHbl 6ap okyLubInapfFa
apHarnfaH oKy TancblpManapbIH a3ipnenai;
5 — kepHeki Kypangapasbl,
OEeMOHCTpaUUAnbIK XXoHe OKy-aficTemMenik
Matepuangapabl JanbiHgayablH TypAi

1 — 3HaeT OCHOBbIHE HOPMATUBHbIE
OOKYMEHTbI rocy4apCTBEHHOWN NOMUTUKN B
Bonpocax BHegpeHus STEM-o6pa3oBaHus;
2 — 3HaeT 1 NoHnmaeT PopMbl U METOAbI
NPOEKTHON U Hay4YHO-MeTOANYECKON
paboTbl CO LUKOMNbHMKaMU;

3 — 3HaeT OCHOBhLI 30poBbeCcOeperaroLLmx
W OUCTaHUWOHHbIX TEXHOMOr B
oparHusaumax cpegHero obpa3oBaHus;

4 — pa3spabatbiBaeT y4ebHble 3agaHus 4ns
LLUKONBHUKOB C MeXNpeaMETHbIM
coepxaHneM Ha OCHOBE UHTEerpaTUBHOro
noaxoaa;

5 — ncnonb3yeT pasnuyHble NpUémebl
NoAroToBKW HarnsaHbIX CPEeACTB,
AEMHCTPaLUMOHHBIX U y4ebHo-
MeToaUYEeCKUX MaTepuanos,

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

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

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

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

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

6 — effectively uses state-of-the-art
equipment, educational software, and DER,;
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TocingepiH kongaHagbl;

6 — 3amaHayu Kypan-xababikrapabl, 6inim
bepy barmapnamanslk kKamTamachI3 eTyai
»xoHe CBP tnimai narnpanadagbl;

7 — OKyLWIbINapAblH Xac epeKwenikrepi MeH
Oacka ga epekwernikTepiH eckepe oTbIpbIn,
XYMBICTbI XOHE OHbIH Ke3eHOepiH
KpuTepuanabl 6aranay agictemeciH
MEeHrepreH

6 — 9P EKTMBHO NCMOMB3YET COBPEMEHHOE
obopynosaHue, obpasoBaTensHoe
nporpammHoe obecneveHme n LIOP;

7 — BNageeT METOANKOWN KpUTEpPUArbHOro
oLeHuBaHus paboTbl 1 €€ 3Tanos,
YyU4nTbIBas BO3PaCTHbIE U NHbIE
0CcoBeHHOCTM yyalumxcs

7 — has a method of criteria-based
assessment of work and its stages, taking
into account the age and other
characteristics of students

[NeHHiH KbiCKaLla
cunatTtamachi /
Kpatkoe onncaHue
OnCUMnNuHbI /
Discipline Summary

MoHai okbin, marnctpaHtTap STEM-6inim
Oepyai eHrizy macenenepiHge MeEMNEKeTTIK
casicaTTblH Heri3ri HOpMaTUBTIK KyXKaTTapblH
6inyi »xeHe STEM-6inim 6epyai eHrisygi
pernameHTTEeNTIH KyxaTTapabl Tangan
OTbIpbIN, XXobanay xaHe FbiNbIMU-
afjicTeMerniK XXyMbICTbIH HblcaHOapbl MeH
apicTepiH, 6inim 6epy yrbiMaapbiHAA
AEHCayrnbIK cakTay TEXHOMOMMSACBIHbIH
HerizgepiH Binyi Tvic; NHTerpaTUBTI Tacin
HerisiHae naHapanblk Ma3MyHbl 6ap mekTen
OKyLUbINapblHa apHarnfaH oKy
TancelpManapbiH a3ipnen 6iny, kepHexi
Kypangapabl, LEMOHCTPALMASbIK XXOHE OKY-
ajicTemernik matepuangapabl jansiHaay
TocinAepiH nanganany, Kasipri 3aMaHfbl
xabaplktapgpl, 6iniv 6epy 6argapnamansbik
KaMmTamachbI3 eTyi XXoHe SMNEeKTPOHAbIK
Oinim 6epy pecypcTapbiH Nanganany

WN3yuuB gucumnnuHy, maructpanTtbl 6yayTt
3HaTb OCHOBHbIE HOPMATUBHbIE JOKYMEHTbI
rocygapCTBEHHOM NOMUTUKM B BOMPOCax
BHeapeHns STEM-o6pasoBaHus u
aHanuampoBaTb JOKYMEHTbI,
pernameHTupyowme BHegpeHne STEM-
obpasoBaHue; 3HaTb POPMbl U METOAbI
NPOEKTHOWN U Hay4YHO-METOANYECKON
paboTbl, OCHOBbLI 300pOBbecOeperaLLmX 1
AVUCTaHLUMOHHbIX TEXHOMOMNI B
opraHu3aumsx obpasoBaHus; ymeTb
paspabaTtbiBaTh y4yebHble 3agaHnsa Ans
LLKOMBbHWKOB C MeXNpeamMeTHbIM
cogepXaHvem Ha OCHOBE MHTerpaTuBHOIoO
noaxoda, Mcnonb3oBaTb NPUEMBI
NOAroTOBKWN HarNA4HbIX CPeacTs,
AEMOHCTPaUNOHHBIX U y4ebHo-
MEeTOAMYECKMX MaTepuarnoB, UCNOMb30BaTb
coBpemeHHoe obopyaoBaHue,
obpasoBaTtenbHoe nporpammMmHoe
obecneyeHne 1 ANeKTPOHHbIEe
obpasoBartenbHble pecypcbl

After studying the discipline,
undergraduates will know the main
regulatory documents of state policy in the
implementation of STEM education and
analyze the documents regulating the
implementation of STEM education; know
the forms and methods of project and
scientific and methodological work, the
basics of health-saving 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

KypacTbipywibl /

HynupoBa Apannbim MapaToBHa,

HOémuHa Hapexpa ®enopoBHa,

Telegina Oksana Stanislavovna,

PaspaboTtuuk / )KapaTbIfbICTaHy fblNbIMAAPbIHbIH MarucTpi, | KaHAMAAT Negarormyeckux Hayk, Senior Lecturer
Developer ara OKbITyLUbI accounnpoBaHHbIv npodeccop Nupirova Arailym Maratovna,
Master of Natural Science, Senior Lecturer
Mo araysl / POBOTOTEXHUKA BEOMbIHLLA
HanmeHoBaHune MPAKTUKYM MO POBOTOTEXHUKE WORKSHOP ON ROBOTICS

JUCUMnNunHbI /

MPAKTUKYM
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Name of the discipline

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

5 akagemusanblk KpeauT, emMTuxaH

5 akapgemmnyeckmx KpeauToB, 3K3aMeH

5 academic credits, exam

MpepekBuanttep /
MpepekBuanTbl /
Prerequisite

BbakanaspuaT naHaepi: xannbl uaunka
KypcChbl, HbOpMaTKKa XeHe KOMMNbIOTEPiK
rpacmka Herisgepi, poboTOTEXHUKA, Kacibn
negarorvkagarbl FolfibiMy 3epTTeynepaiy
Herisgepi

OvcumnnuHel 6akanaBpuaTta: Kypc obLien
¢M13MKK, OCHOBBLI MIHGOPMATUKN U
KOMMbIOTEPHOM rpadunkn, poboToTEXHMKA,
OCHOBbI Hay4HbIX UCCNeaoBaHMN B
npoceccuoHansHon negarorvke

Undergraduate courses: General physics
course, Fundamentals of computer science
and computer graphics, Robotics, Basics of
scientific research in vocational pedagogy

Moctpeksusntrep /
MocTtpekBuantobl /
Postrequisite

KOO meH mekTenTte dumsmka GombiHwa
FbINbIMK 3epTTeynepai ynbiMaacTbIpy XoHe
xocnapnay, dusrka xXeHe acTpOHOMUS
OomblHWa GiniM anywbinapablH, xxobanblk
Kbl3MeTi, MpakTukaHbIH 6apnbIk Typrepi,
AvccepTraums xasy XoHe Kopray

OpraHn3aums n nnaHnpoBaHMe Hay4HbIX
nccnegoBaHun No omsunke B By3e W LIKOIE,
NpoeKkTHasA AeaTenbHOCTb 06y4YaroLWmMXCs No
du3mKe N acTPOHOMMK, BCE BUAbI NMPaKTUK,
HanuncaHwe 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

Oky makcaTbl MeH
MiHOeTTepi /

YyebHas uenb 1 3agaum /
Learning Goal and
Objectives

[MeHHiH MakcaTbl:

PoboToTeXHMKaHbIH TEOPUATbIK XaHEe
dusnkanblk HerisaepiH, moaenbaey,
KypacTbIpy XXaHe anroputMmaey HerisgepiH,
CcoHAaun-aK opTa MekTenTe
pob6oTOTEXHMKAHbI OKbITY 8AiCTEMECIH
MEHrepy.

[MoHHiIH MiHOETTEPI:

- poboTOoTEXHMKaOarbl 3aMaHaym
TexHonorvanapabl, po60TOTEXHMKaHbIH
TeopUAnbIK XXaHe dusnkarnblk HerisaepiH
3epTTey;

- Mofenbaeyaeri aknapaTtTblK npolectepai,
KypacTbIpy XaHe anroputMaey HerisaepiH
3epTTey;

- poboTTapabl KypacTbIpy XaHe
Oargapnamanaybl Xy3ere acbipy;

- 6inim Gepy ybiIMaapbiHOA
pO6OTOTEXHMKAHbBI OKbITY 94iCTEMENEPIH

Llenb aucumnnuHbl:

OBnageHne TeopeTuyecknMm u
hr3nYeCKMMN OCHOBaMM POBOTOTEXHWKN,
OCHOBaMu MOAENMpPOBaHUs,
KOHCTPYMPOBaHW 1 anroputMmsasmnm, a
Takke MeToAMKOM nNpenoaaBaHns
pOBOTOTEXHMKN B CPEOHEN LUKONE.
3agadn gUCcUMNInHbI:

- U3y4YeHMEe COBPEMEHHbIX TEXHOMOMMI B
pobOTOTEXHMKE, TEOPETUYECKUX U
Pr3nYECKMX OCHOB POBOTOTEXHMKN;

- 3yyeHne MHpopMaLMOHHbBIX NPOLECCOB B
MOAEenupoBaHnM, OCHOB KOHCTPYMPOBaHUS
1 anropuTMm3aumu;

- ocyLecTBreHe cbopkm u
nporpammMmnpoBaHns poboToB;

- OBMageHne MeToamkamm npenogaBaHus
pOBOTOTEXHMKM B OpraHM3aLmsax
obpasoBaHus

Purpose of discipline:

Mastering the theoretical and physical
foundations of robotics, the basics of
modeling, construction and algorithmization,
as well as methods of teaching robotics in
high school.

Discipline objectives:

- study of modern technologies in robotics,
theoretical and physical foundations of
robotics;

- study of information processes in
modeling, the basics of design and
algorithmization;

- implementation of robot Assembly and
programming;

- mastering the methods of teaching
robotics in educational organizations
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MeHrepy

OKbITyabIH HOTWXKECH /
Pesynbtat obyyeHus /
Result of Training

1 — po6OTOTEXHNKAHBIH TEOPUSANBIK XKoHe
dusnkanelk HerizaepiH 6ineai xxaHe
TyciHeni;

2 — mopenbaeyaeri aknapaTtTblk
npouectepai Tanganabl;

3 — apTypni AeHrengeri xxaHe MakcaTTarbl
Oinim 6epy ynbimaapbiHaa
pPOBOTOTEXHMKAHbBI OKbITYObIH
NCUXonorusnblk-neagarormkanbIk
epekwenikrepid 6inen;;

4 — poboToTexHuka cabakTapblH ©TKi3y
KesiHOe OeHcaynblk cakTay
TeXHonorvanapbl MeH Xeke Tacingepai
KongaHagpl;

5 — 3amaHayu Kypan-xababiktapabl, 6inim
Oepy b6argapnamansik KaMTamachI3 eTygi
xaHe CBP tuimai nanpananagpl;

6 — OKyLUbINapAbIH XXac epeKwenikTepi MeH
Oacka oa epekuwenikTepiH eckepe OTbIpbIr,
XYMBICTbI XXOHE OHbIH kKe3eHaepiH
KpuTepuangbl 6aranay agictemeci
MEHrepreH;

7 — poboTTapabl KypacTbipyabl XXoHe
Oargapnamanaygbl xy3ere acblpagbl

1 — 3HaeT 1 NOHNMaET TeOpEeTUYECKNE U
dusmyeckme oCHOBbI POBOTOTEXHUKY;

2 — aHanusMpyeT MHPOPMALIMOHHLIE
npoLecchl B MOAENMPOBaHNY;

3 — 3HaeT NCMxororo-negarornyeckne
0CO0BGEeHHOCTU NpenoaaBaHuns
pOBOTOTEXHMKN B OpraHmn3aLmsax
06pa3oBaHuMs pasfU4HOro YPOBHS U
HasHa4vyeHwus;

4 — ncnonb3yeT 3gopoBbecbeperatome
TEXHONOMMM U NHAMBUAYASbHbIX NOAX04
npv NPoBeAEeHNM 3aHATUIA NO
pOBOTOTEXHUKE;

5 — apbheKTMBHO NCNOMNB3YEeT COBPEMEHHOE
obopyaoBaHue, obpasoBaTenbHoe
nporpaMmmHoe obecnevenune n LIOP;

6 — BnageeT METOANKOWN KpUTEPUANbHOMO
OLEeHVBaHWA paboTbl U e€é 3Tanos,
yYnTbIBasi BO3PACTHbIE U UHbIE
0COBGEHHOCTU y4yaLLUXCs;

7 — ocywecTtBnseT c6opky u
nporpaMmmpoBaHne poboTos

1 — knows and understands the theoretical
and physical foundations of robotics;

2 — analyzes information processes in
modeling;

3 — knows the psychological and
pedagogical features of teaching robotics in
educational institutions of various levels and
purposes;

4 — uses health-saving technologies and an
individual approach when conducting
classes in robotics;

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

7 — carries out the Assembly and
programming of robots

[MaHHIH KbICKaLLa
cunatTtamacsi /
KpaTkoe onucaHue
ONCLUUMNNKUHBI /
Discipline Summary

MoHAi okbIN, MarncTpaHTTap
poboTOTEXHMKaLaFbl 3aMaHaym
TexHonorvanapabl, po60ToTEXHMKaHbBIH
TEOPUANBIK XKoHe uankanbIk Herisgepi,
MogenbAeyaeri aknapaTtTblk npolectepai,
KypacTbIpy XaHe Anroputmaey HerisgepiH,
Oinim 6epy ynbiIMaapbiHaa
pobOTOTEXHMKAHbI OKbITYAbIH,
NCUXONOrMAnbIK-negarornkanbIk
epekKLerikTepiH, anemae xoeHe
KasakctaHga poboToTexHuKaHbI
AaMbITyOblH NepcrneKkTMBanapbIH,
poboTTapabl KypacTbIpy XaHe

M3yumB gucumnnuHy, MaructpaHTel OyayT
3HaTb COBPEMEHHbIE TEXHOSOIMMN B
poBOTOTEXHMKE, TEOPETUYECKNE U
dun3nyeckme ocHoBbl POBOTOTEXHUKM,
MHOpPMaLNOHHBIE NPOLIECCHI B
MOJENMPOBaHMKN, OCHOBbLI KOHCTPYVMPOBAHWS
1 anropuTMmnsaumm, NcMxonoro-
negarornyeckme ocobeHHoOCTH
npenogaBaHnsa POOOTOTEXHUKN B
opraHusaumsix oopasoBaHusi, B TOM Yuche C
NPUMEHEHNEM ONCTAHLMOHHBIX
obpasoBaTenbHbIX TEXHONOMN,
nepcnekTMBbl PasBUTUsE POOGOTOTEXHWUKM B

After studying the discipline,
undergraduates will know modern
technologies in robotics, theoretical and
physical foundations of robotics, information
processes in modeling, fundamentals of
design and algorithmization, psychological
and pedagogical features of teaching
robotics in educational institutions, including
using distance learning technologies,
prospects for the development of robotics in
the world and Kazakhstan; be able to
assemble and program robots
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©argapnamanay HerisgepiH 6inetiH 6onaapl

Mupe n Ka3aXCTaHe; YMETb OCYLLEeCTBINATb
cbopKy 1 nporpammmpoBaHe poboToB

KypacTtbipyLibl /

HynupoBa Apannbim MapaToBHa,

OémuHa Hapexpa ®PenopoBHa,

Telegina Oksana Stanislavovna,

PaspaboTtumk / XapaTbInbICTaHy fFbiNbIMAAPbIHbIH, MAarncTpi, KaHOuaaT negarorm4ecknx Hayk, Senior Lecturer
Developer ara OKbITyLUbl accouumMpoBaHHbI Npodeccop Nupirova Arailym Maratovna,

Master of Natural Science, Senior Lecturer
Mo araysl / ECENTEY 8AICTEPI XXOHE BbIYUCTNUTENbHLIE METOAbI U COMPUTATIONAL METHODS AND
HanmeHoBaHue

OUCcUMnnunHbl /
Name of the discipline

OUBUKAIbIK MPOLIECTEPAI
KOMMNbIOTEPNIK MOOENAEY

KOMNbIOTEPHOE MOAENMMPOBAHUE
PUINYECKUX NMPOLIECCOB

COMPUTER MODELING OF PHYSICAL
PROCESSES

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

5 akageMusinbIK KpeauT, eMTUXaH

5 akagemunyeckmx KpeauToB, 3K3aMeH

5 academic credits, exam

MpepekBusutrep /
MpepekBnanTbl /
Prerequisite

Bakanaspwuat naHAaepi: xannsl dpunsmka
KypcCbl, MHpopMaTmKa Kypchl, husnkaaarbl
KOMMNbIOTEPIiK agictep , huankanbik
npowecTepai KomnbloTeprik Moaensaey

OucuunnuHel 6akanaBpuara: Kypc obLien
U3nKK, Kypc nHPOpMaTUKK,
KOMMbIOTEPHbIE METOAbI B hU3UKE,
KOMMbIOTEPHOE MOOENNPOBaHME
du3nNYeCcKMX NpoLECCoB

Undergraduate courses: General physics
course, Computer Science Course,

Computer Methods in Physics,
Computer Simulation of Physical
Processes

MoctpeksusntTep /
MocTtpekBnanTol /
Postrequisite

KOO meH mekTenTe pmaunka GonblHLLIA
FbINbIMUM 3epTTeynepai ybiMaacTbIpy XoHe
xocnapnay, du3nka xxeHe acTpOHOMUS
OorblHWa GiniM anywbinapablH, )kobanblk
KbI3MeTi, MpaKTuKaHbIH 6apnbik Typnepi,
AvccepTaums xasy XaHe Kopray

OpraHu3aums 1 NnaHMpoBaHWe Hay4HbIX
nccnenosaHui No pusmke B By3e U LLKoOnNe,
npoeKkTHasa AeaTenbHOCTb 06y4YaroLmMXCs No
dun3nke 1 acTpoHOMMUM, BCe BUAbI MPaKTUK,
HanvcaHve v 3awmTa guccepTauum

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

Oky makcaTbl MeH
MiHOeTTepi /

YuebHas uenb 1 3agadu /
Learning Goal and
Objectives

lNeHHIH MakcaTbl:

MaTemaTtukanslk XxeHe caHablK
MoaenbAeyaiH NpakTukanblK afablnapbiH
any, fblfbiMU-NeaarorukansIk KbI3MeTTi
Xy3ere acblpyra apHanfaH
OargapnamanapMeH XyMbic icTey,
anccepTauunsiHbl JarbliHOAY XaHe KopFay.
[MoHHiH MiHOEeTTEPI:

- MatemaTukanblK XXeHe caHAblk Mmogenbaey

Llenb gucumnnumHbl:

MonyyeHne NpakTUYECKMX HABbLIKOB
MaTeMaTU4eCcKoro 1 YACNEHHOro
MoaenvMpoBaHusi, paboTbl C NporpaMmMmamm
ONsi OCYLLECTBNEHUS HAY4HO-
negarornyeckoin AesaTenbHOCTU, NOArOTOBKM
W 3almMTbl guccepTaumu.

3agauun oucuunmHbL:

- N3y4eHne MeTogoB MaTeMaTn4ecKkoro un

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

38




apicTepiH 3epTTey;

- KOMMblOTEPNiK GargapnamanapMeH >XyMbiC
HerisgepiH MeHrepy;

- MexaHuvKanblK, rmapoanHaMuKanbIK, Xbiny,
3MNEKTPOMAarHUTTIK )K8HE KBaHTTbIK
npouecTepail MoaenbaepiH Kypy >xaHe
ecenTey YLWiH caHablK aaicTep MeH
KoMMbloTepnik 6argapnamanapgbl KongaHy

YMCNEHHOro MOAENTMPOBAHMS;
- oBrageHme ocHoBamu paboTbl €
KOMMbIOTEPHBLIMM MpOrpaMmmMamu;

- MPMMEHEHNE YNCNEHHBLIX METOAOB U
KOMMbIOTEPHBIX MporpamMm Ans NOCTPOeHUs
M pacyé€Tta moaenen MexaHn4eckux,
rmapoauHamMmmnyeckmx, TEMMOBbIX,
3NEKTPOMAarHUTHbIX U KBAHTOBbIX
npoLLeccoB

computer programs;

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

OkKbITyabIH HOTWXKECH /
Pesynbtat 0byyeHus /
Result of Training

1 — maTemaTumKanbIK XoHe caHablK
MoAenbAeYAiH, Heri3ri aaicTepiH,
KoMnbloTepnik 6argapnamanapMeH XymbiC
icTey HerizgepiH 6ineai;

2 — KOMMbIOTEPIIIK XKOHE LUprbIK
cayaTtTbIfbIKTbl MEHTEPreH;

3 — MexaHuKanblK, ’MapoanHaMuKanbik,
XblIny, 3MeKTPOMarHUTTIK )XoHe KBaHTTbIK
npowecTepaiH MoaenbaepiH Kypy xaHe
ecenTey YLWiH KOMNbIOTEPIK
Oargapnamanapdbl kongaHagbl,

4 — ecenTey xaHe MoAenbAey HaTUXenepiH
Tanganabl XeHe TyciHaipeai;

5 — HakTbl 06bekTinepai, npouecrtep MeH
KyObInbICTapabl 3epTTeyaeri
MaTeMaTuKanblK >XaHe KOMMbITEPIiK
MoAenbAepAiH peni MeH OpHbIH Garanangpl

1 — 3HaeT OCHOBHbIE METObI
MaTeEMaTUYECKOrO U YUCINIEHHOIO
MOZEenMpOoBaHnsi, OCHOBbI paboThbl C
KOMMbIOTEPHLIMU NPOrpaMmamu;

2 — BnageeT KOMNbIOTEPHON U LnpoBON
rPamMOTHOCTBIO;

3 — Ncnonb3yeT KOMMbIOTEPHbIE MPOrpaMmbl
AONsi NOCTPOEHNsI U pacyéta mogernen
MeXaHWYeCKMX, MOPOANHAMUYECKNX,
TENMOBbIX, 3NIEKTPOMArHUTHbLIX U KBAHTOBbIX
NpoLEeCcCoB;

4 — aHanu3npyeT U NHTepnpeTupyeT
pe3ynbTaTbl BbIYUCIEHNS U

MO ENMpPOBaHus;

5 — oueHunBaeT ponb U MecTo
MaTEMaTUYECKNX N KOMMbIOTEPHbIX
MoAenen B uccnegoBaHum peanbHbIX
00BEKTOB, MPOLIECCOB U SIBITEHUN

1 — knows the basic methods of
mathematical and numerical modeling, the
basics of working with computer programs;
2 — has computer and digital literacy skills;
3 — uses computer programs to build and
calculate models of mechanical,
hydrodynamic, thermal, electromagnetic,
and quantum processes;

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

5 — evaluates the role and place of
mathematical and computer models in the
study of real objects, processes, and
phenomena

[MaHHIH KbICKaLLa
cunaTttamacsl /
KpaTkoe onucaHue
ONCLUUMNNKUHBI /
Discipline Summary

MoHAi okbIN, MarncTpaHTTap
MaTeMaTuKanbIK XoHe caHablK
MoaenbAeyAiH Herisri agicTepiH, dusunka-
MaTemMaTukanblk MoAenbaAepAiH XiKTenyiH,
3epTTeynepaeri KOMNbOTEPIK
3KCNEPUMEHTTIH, OPHbIH, KOMMbIOTEPIIK
OargapnamanapMeH XXyMbiC icTey
Heri3aepiH 6inyi; MexaHukanbik,
rmapoanHamMuKanblK, N1eKTPOMarHuTTIK
XKSHe XbIy npouecTepiHiH MogenbaepiH
KYPY XXeHe ecenTey YLWiH caHgblk agicTep

N3yumB gucumnnunHy, MaructpanTel OyayT
3HaTb OCHOBHbIE METObI MaTeMaTU4eCKOro
N YUCIEHHOTO MOAENNPOBAHMS,
Knaccudukaumio pranko-maTeMaTUIECKnX
mMoZenen, MeECTO KOMMbIOTEPHOTO
3KCNnepuMeHTa B UCCref0BaHUSAX, OCHOBBI
paboTbl C KOMMNBIOTEPHBIMW MPOrPaMMamMu;
yYMeTb NPUMEHATb YNCIIEHHbIE MeTOAbl U
KOMMbIOTEPHbIE MPOrpaMmbl A5is
NOCTPOEHUS N pacyéTa moaenen
MEeXaHWUYeCKMX, MTMOPOANHAMUYECKNX,

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
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MEH KOMMbloTepnik 6argapnamanapabl
KorgaHa 6inyi Tuic

ANEKTPOMarHMTHbIX U TenJ10oBbIX NMpoLeccoB

KypacTtbipyLibl /

HynupoBa Apannbim MapaToBHa,

OémuHa Hapexpa ®PenopoBHa,

Telegina Oksana Stanislavovna,

PaspaboTtumk / XapaTblnbICTaHy FbiNbIMAAPbIHbIH MarncTpi, KaHOuaaT negarorm4ecknx Hayk, Senior Lecturer
Developer ara OKbITyLUbl accouumMpoBaHHbI Npodeccop Nupirova Arailym Maratovna,

Master of Natural Science, Senior Lecturer
Mo araysl / FbINbIM MEH BINIM BEPYAET KOMMbIOTEPHbIE METO[bI U COMPUTER METHODS AND
HanmeHoBaHue

OUCcUMnnunHbl /
Name of the discipline

KOMMNbIOTEPHIK ©AICTEP MEH
TEXHOJIOI'MANAP

TEXHOINOInn B HAYKE "
OBPA30OBAHUU

TECHNOLOGIES IN SCIENCE AND
EDUCATION

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

5 akageMusinbIK KpeauT, eMTUXaH

5 akagemunyeckmx KpeauToB, 3K3aMeH

5 academic credits, exam

MpepekBusutrep /
MpepekBnanTbl /
Prerequisite

Bakanaspwuat naHAaepi: xannsl gpunsmka
KypcCbl, MHpopMaTmKa Kypchl, husnkaaarbl
KOMMNbIOTEPIiK agictep , huankanbik
npowecTepai KomnbloTeprik Moaensaey

OucuunnuHel 6akanaBpuara: Kypc obLien
U3nKK, Kypc nHPOpMaTUKK,
KOMMbIOTEPHbIE METOAbI B hU3UKE,
KOMMbIOTEPHOE MOOENNPOBaHME
du3n4eCcKMX NpoLLEeccoB

Undergraduate courses: General physics
course, Computer Science Course,

Computer Methods in Physics,
Computer Simulation of Physical
Processes

MoctpeksusntTep /
MocTtpekBnanTol /
Postrequisite

KOO meH mekTenTe pmaunka GonblHLLIA
FbINbIMK 3epTTeynepai ynbiMaacTbIpy XoHe
xocnapnay, du3nka xxeHe acTpOHOMUS
OorblHWa GiniM anywbinapablH, )kobanblk
KbI3MeTi, MpaKTuKaHbIH 6apnbik Typnepi,
AvccepTaums xasy XaHe Kopray

OpraHu3aums 1 NnaHMpoBaHWe Hay4HbIX
nccnenosaHui No pusmke B By3e U LLKoOnNe,
npoeKkTHasa AeaTenbHOCTb 06y4YaroLmMXCs No
dun3nke 1 acTpoHOMMUK, BCe BUAbI MPaKTUK,
HanvcaHve v 3awmTa guccepTauum

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

Oky makcaTbl MeH
MiHOeTTepi /

YuebHas uenb 1 3agadu /
Learning Goal and
Objectives

lNeHHIH MakcaTbl:

FoinbiMu 3epTTeynep meH Ginim 6epyae
KOMNbIOTEPIiK agicTep MeH
TexHonorvanapabl nauganadyga
npakTukanblk garasliapasl any.

MoHHiH MiHOETTEPI:

- fbINbIM MeH Oinim 6epyperi aknapaTTbik
npouecTepaiH epekwenikrepi MeH
3aHAbIIbIKTAPbIH 3epTTeY;

Llenb gucumnnumHbl:

MonyyeHne NpaKkTMYECKUX HABLIKOB B
MCMNOMb30BaHNM KOMIMbIOTEPHLIX METOA0B U
TEXHOJIOMMI B HAYYHbIX UCCIEfOBaHUSX U
obpasoBaHum.

3apgaym gucumnnnHbIL:

- N3y4yeHne ocobeHHOCTEN n
3aKoOHOMepHoOCTEeN PYHKLUMOHNPOBaHNS
VMHEOPMALIMOHHBIX NPOLIECCOB B HAYKE U

Purpose of discipline:

Gain practical skills in the use of computer
methods and technologies in research and
education.

Discipline objectives:

- study of the features and regularities of the
functioning of information processes in
science and education;

- improving the ability to use electronic and
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- fbiNbIMU-3epTTEY XoHe Binim 6epy
MiHOETTEpiHIH KEH ayKbIMbIH ULy YLUiH
ANEKTPOHAbIK XXoHe KiTanxaHanblk izgey
XymenepiH nanganady 6iniriH xeTingipy;

- Binim 6epy KbI3METIH Xy3ere acblpy YLUiH
3epTTey HOTWKENEPIH XXaHe 3NeKTPOHAbIK
OKYy KypangapbiH YCbIHY YLUiH GelHe xaHe
ayaouo matepuangapabl a3iprney
AarfblnapbiH MeHrepy

obpasoBaHuy;

- COBEpPLUEHCTBOBaHNE yMEHUN
NCMOSb30BaHUS 3NEKTPOHHbIX 1
OMNMOTEYHbIX MOUCKOBbLIX CUCTEM AN
peLLEeHUs LUMPOKOrO Kpyra HayHo-
ncenegoBaTenbCkux U obpasoBaTeribHbIX
3apjay;

- OBafieHne HaBblkamu pa3paboTkn BUAEO-
1 ayguo-maTepuanoB Ang npeactaBneHus
pe3ynbTaToB NccrneaoBaHnst U y4eBHbIX
3NEKTPOHHbIX NOcCobun ANs ocyLlecTBNEHNS
obpasoBaTenbHON AeATENbHOCTU

library search engines to solve a wide range
of scientific research and educational
problems;

- mastering the skills of developing video
and audio materials for presenting research
results and electronic training manuals for
educational activities

OkKbITyabIH HOTWXKECH /
Pesynbtat obyyeHus /
Result of Training

1 — FbInbIM MeH Ginim 6epypaeri aknapaTTbik
yAepicTepaiH XXyMbIC iCTey epeKLlenikrepi
MEH 3aHAblNbIKTapbiH Bineg;;

2 — aNeKTPOHAbI XaHe KiTanxaHanblk izgey
XynenepiH TMimai kongaHagpl;

3 — nmapacartTbIfblK XoHe akageMusanbIK
agjangplk KarmgaTtTapbliH cakTan oTbIpbin,
aknapaTtTbl CTaTUCTUKAnbIK Tangayabl xxaHe
eHaeyai xypriseai;

4 — 3NEeKTPOHAbIK OKY KyparngapblH XaHe
CBP asipnengi;

5 — FbINbIMY x8He Binim 6epy Kbi3amMeTiH
Xy3ere acblpy YLWiH KaLbIKTbIKTAH OKbITY
TEXHOMNOrMsnapbiH MEHIEpreH;

6 — fbINbIMK >xaHe Binim 6epy KbI3MeTiHiH
HaTMXEeNEpPIH YCbIHY YLiH BeliHe xaHe
aygouo matepuangapAbl )Kocnapnangel
XXoHe asipnenai;

7 — 6inim 6epyae komnbOTEpPIiK aicTep
MEH TexHonoruanapael nanganaHy KesiHge
OKyLUbINapablH Xeke epekwenikrepiH
eckepefi

1 — 3HaeT 0cob6EHHOCTUN 1 3aKOHOMEPHOCTU
PYHKLMOHNPOBAHUSA MHPOPMAaLMOHHbBIX
npoLIeccoB B Hayke n obpas3oBaHuu;

2 — aphekTMBHO Mcnonb3yeT
3MNEKTPOHHBIMU 1 BUBNNOTEYHBIMK
NMOWCKOBbLIMU CUCTEMaMU;

3 — MPOBOAMT CTAaTUCTUYECKUA aHaNn3 un
06paboTky ndopmaumm c cobnogeHnem
NPVHUUMNOB A0OPONOPASOYHOCTH U
akageMn4yeckon 4YeCTHOCTU;

4 — paspabaTbiBaeT 3MEKTPOHHbIE y4ebHbIe
nocobus n LLOP;

5 — BnageeT AUCTaHUUOHHbIMU
TEXHONMOTMAMW AN OCYLLECTBIEHUS
Hay4HOW 1 06pa3oBaTenbLHON
OeATENbHOCTY;

6 — nnaHnpyeT u pa3pabaTtbiBaeT BUAEO- U
ayguo-martepuansl AN npeacTaBneHns
pe3ynbTaToB Hay4YHOM U obpasoBaTenbHON
OeATENbHOCTY;

7 — yuuTbiBaET UHAMBUAOYANBHbIE
OCOBGEHHOCTU y4aLmuxcs npu
MCMNONb30BaHMN KOMMbIOTEPHBIX METOAOB U
TEXHOSorMi B 06pasoBaHum

1 — knows the features and regularities of
the functioning of information processes in
science and education;

2 — effectively uses electronic and library
search engines;

3 — performs statistical analysis and
processing of information in accordance
with the principles of integrity and academic
integrity;

4 — develops e-learning tools and DER;

5 — owns remote technologies for scientific
and educational activities;

6 — plans and develops video and audio
materials to present the results of scientific
and educational activities;

7 — takes into account the individual
characteristics of students when using
computer methods and technologies in
education

[NeHHiIH KbiCKaLla
cunaTttamacsl /

[MeHai OKbIN, MarucTpaHTTap: fbIfibiIM MEeH
Oinim 6epygeri aknapaTTblk NpouecTepaiH

MN3yunB gucumnnmHy, marmcTpaHTbl GyayT:
3HaTb 0COBGEHHOCTU M 32aKOHOMEPHOCTH

After studying the discipline,
undergraduates will: know the features and
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KpaTkoe onucaHue
ONCUMMNUHGLI /
Discipline Summary

epekLuenikTepi MeH 3aHabINbIKTapbiH 6inyi;
3NEKTPOHAbI XaHe KiTanxaHanblk i3gey
XynenepiH nanganaxa 6inyi,
cTaTUCTMKanbIK Tangay XXeHe aknaparThbl
eHeY; 3NEeKTPOoHAbI OKY KypanaapbiH,
npeseHTauusanblKk Matepuangapabl a3ipney
HerisgepiH, ANCTaHUMANbIK
TexHonorusnapabl, 6enHe xoHe ayamno -
MaTepuangapapbl XXocnapnay xaHe a3iprey;
©3 KbI3MeTiHAE napacaTTbIfblK XKaHe
akagemuanblk agangblk NPUHLUMNTEPIH
nanganaxa 6inyi Tmic

DYHKUNOHNPOBAHUA NHPOPMALMOHHBIX
npoLeccoB B Hayke U 06pa3oBaHnn; yMeTb
Nosb30BaThLCS 3MEKTPOHHLIMU U
BUBNMOTEYHBIMIN MOUCKOBBIMY CUCTEMaMU,
NPOM3BOANTE CTAaTUCTUYECKUI aHaNu3 u
00paboTKy MHopmaumn; BNageTb
OCHOBaMM pa3paboTKu 3NEKTPOHHbIX
y4ebHbIX NOCOOMIN, MPe3eHTaLMOHHbIX
mMaTepuanos, QUCTaHLMOHHLIMU
TEXHOMNOrUAMU, NIIaHUPOBAHNEM U
pa3paboTkon BMAEO- U ayauo-maTepuarnos;
1cnosb3oBaTh B CBOEW AeATENbHOCTH
NPUHUMNbLI 4OBPONOPSAA0YHOCTA U
aKkagemMmyecKor YECTHOCTH

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

KypacTtbipyLubl /

HynupoBa Apannbim MapaToBHa,

DémuHa Hagexpa ®PenopoBHa,

Telegina Oksana Stanislavovna,

PaspaboTtuuk / )XapaTbifbICTaHy FbiNibIMAApPbIHbIH MarnucTpi, | KaHAMAaT Negarorm4yeckux Hayk, Senior Lecturer
Developer ara OKbITyLUbI accoumnpoBaHHbI npodeccop Nupirova Arailym Maratovna,

Master of Natural Science, Senior Lecturer
DZ’; “j‘;ﬁé’:;/me KOO MEH MEKTENTE ®U3UKA OPIrAHU3ALMS U NNAHUPOBAHUE ORGANIZATION AND PLANNING OF

ONCUUNNKUHBI /
Name of the discipline

EQI7IbIHLIJA FbiNbIMU 3EPTTEYNEPAI
¥UbIMOACTDIPY XXOHE XKOCIAPIAY

HAYYHbIX UICCNEQOBAHWA NO
PU3NKE B BY3E U LLKOJE

RESEARCH IN PHYSICS AT UNIVERSITY
AND SCHOOL

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

5 akageMusinbIK KpeauT, eMTUXaH

5 akagemunyeckmx KpeauToB, 3K3aMeH

5 academic credits, exam

MpepekBusuntrep /
MNpepekBnanTbl /
Prerequisite

BakanaBpuaTt neHAEpI: Xanmnbl XXaHe
TeopuAnbIK hmamnka Kypcbl, MHpopMaTuka
KypcChl, husmkanslk npouectepai
KOMMbIOTEPNIK MOAENbAEY, Kaciou
negarorvkagarbl folfbIMU 3epTTEYNEp
Herizgepi, MekTenTe oKyLbiNapabIH
FbIbIMU 3epTTeynepiH ynbIMaacTbIpy

OvcumnnuHbl 6akanaBpuaTta: Kypc obien un
TeopeTU4eckon u3nku, Kypc
WMHOPMATHKN, KOMMBIOTEPHOE
MoennpoBaHme hran4ecknx NpoLeccos,
OCHOBbI Hay4HbIX UCCIeAOBaHWN B
npodeccuoHarnbHoOn negaroruke,
OpraHu3aums Hay4HbIX UCCneaoBaHWN
yyallmxcs B LUKONe

Undergraduate courses: General and
theoretical Physics course, Computer
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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MocTtpekBuantrep /
MocTpekBunanThbl /
Postrequisite

MpakTukaHblH 6apnbik Typnepi,
AvccepTauns xasy XoHe Kopray

Bce BUAbl NPAKTUK, HAanNncaHne n 3alnTta
AuccepTaumm

All types of practices, writing and defending
a dissertation

Oky makcaTbl MeH
MiHaeTTepi /

YyebHas uenb 1 3agaun /
Learning Goal and
Objectives

[MeHHIH MakcaThb!:

KOO meH mekTenTe dmnsnka 6onbiHWA
FbINbIMY 3epTTeynepai ynbiMaacTbipy MeH
Xocnapnayga npakTukanbik garabinapapl
any.

[MoeHHiH, MiHOETTEPI:

- mekTenTe xaHe XKOO-aa fbinbiMu-3epTTey
KYMBbICbIH YbIMAACTbIPYAbIH
epeKLenikTepiH 3epaeney;

- fbINbIMY 3ePTTEYNEp XKYpPridy agicTepiH
MeHrepy;

- mekTenTe xaHe )KOO-aa cabakrapabl
YMbIMAACTLIPY XXeHe eTKidy

Lenb gucunnnuHbl:

lMony4yeHne NpakTU4YEeCKNX HaBbIKOB B
OopraHusaumm 1 NITaHMPOBaHMN Hay4HbIX
nccnegoBaHuii no usuke B BY3e 1 wkone.
3agauun oucuUnmuHbIL:

- N3y4yeHne ocobeHHOCTEN opraHusauum
Hay4HO-UccneaoBaTenbCkon paboThl B
wkone n BY3e;

- OBMafeHne MeTogmkamm npoBeaeHus
Hay4HbIX UCCreLOoBaHUN;

- OpraHusauusa 1 npoBedeHNe 3aHATUN B
LUKONE U By3e

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

OkKbITyabIH HaTWXECH /
PesynbTtat 06y4eHus /
Result of Training

1 — mekTenTe xoaHe XXOO-aa fbinbiMuU-
3epTTey XKYMbICbIH YbIMAACTbIPYAbIH
epekLUenikTepiH, oky-3epTTey XaHe
FbINbIMU-3ePTTEeY XYMbICbIHbIH, Typriepi MeH
HblcaHOapbIH Ginea;;

2 — Kayincisgik TexHuKkacbl MeH epT
Kayincisgiri epexenepiH cakran oTbIpbIn,
mekTenTe xoaHe XKOO-aa fbinbiMn
3epTTeynepai ynbiIMaacTbIpy XeHe Xypridy
aAicTeMeciH MeHrepreH;

3 — 3epTTey BarbiTbiH TaH4ay, TaKbIPbINThI
TYXXbIpbIMAAy XXoHe 3epTTey Ke3eHAepiH
aHbIKTay AafablnapbiH MeHrepy;

4 — oKkyWbIiNapablH, XacblH, JaNbIHABIK
OEHreniH xxeHe epekLlenikTepiH eckepe
OTbIpbIN, OflapAblH TOMTLIK XXOHE XXeKe
XXYMBbICbIH YbIMOacTblipaabl XaHe
Oakbinangpl;

5 — akagemuAnblK aganablk neH
napacatTbifiblKk MOAEHUETIH cakTangbl XaHe
Taparagpl

1 — 3HaeT ocobeHHOCTM OpraHu3aunm
Hay4HO-MCCrNegoBaTENbCKON paboThl B
wkone n BY3e, Buagel n popmbl y4ebHo-
nccnegoBaTenbCKon N HayYHO-
nccnegoBaTenbCckon paboTl;

2 — BnageeT METOOMKOW OpraHm3aumm n
NpoBeAEeHUs1 HayYHbIX UCCIefoBaHUA B
wkone n BY3e ¢ cobnogeHnem npasun
TEeXHWKM 6€30NacTHOCTM 1 NOXapHOWN
©e3onacHoCTu;

3 — Bnageet HaBblkaMy Bbibopa
HanpaBneHust uccrnenoBaHus,
opMynNunpoBaHMs TEMbI U ONpeaeneHus
3TanoB UccrnegoBaHus;

4 — OpraHn3oBbLIBAET U KOHTPONUPYeET
rpynnoByto U UHAMBUAYanbHyt paboTy
yyalmxcsi ¢ y46TOM MX BO3pacTa, YPOBHS
NOArOTOBKW U 0CODEHHOCTEN;

5 — cobnogaeT n TpaHCnNUpyeT KynbTypy
[00ponopsagoYHOCTH M akageMr4eCcKon
YECTHOCTH

1 — knows the features of the organization
of research work in schools and
Universities, types and forms of educational
research and research work;

2 — has a methodology for organizing and
conducting scientific research in schools
and Universities in compliance with the
rules of safety and fire safety;

3 - has the skills to choose the direction of
research, formulate the topic and determine
the stages of research;

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

5 — observes and broadcasts a culture of
integrity and academic integrity

[NaHHIH KbiCKaLla

[MoHAi OKbIN, MaruCTpaHTTap MekTenTe

MN3y4nB gucumMnivHy, MarmcTpaHTbl 6yayT

After studying the discipline,
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cvnaTTamacs! /
KpaTkoe onucaHue
ONCUMNNnHLI /
Discipline Summary

xoHe XKOO-aa fbinbiMu-3epTrey
XYMbICTapbIH YbIMAACTbIPY
epeKLUeniKTepiH; fbiNbIMKU 3epTTeynepai
Xypri3y agicteMeciH, agictepi MeH
oAicTeMECIH; OKyLIbINap MeH CTyAeHTTepaiH
OKy-3epTTeY XaHE fblfbIMU-3epTTEY
XXYMbICTapbIHbIH TYpriepi MEH HblCaHAAPbIH;
3KCNEepUMEHTTEpPAI Xxocnapnay,
YNbIMAACTLIPY XXeHe eTKi3y KeaiHaeri
Kayincisgik TexHuKacbl MeH epT Kayinciagiri
epexernepiH; TakplpbINThbl KanbINTacTbipa
Oiny, >xeke eHe TONTbIK XXyMbICTapAbl
yblMaacTeipy; aaebueTttepai isgey meH
TaHgayabl XXy3ere acblpy; 3KCNepuMeHT
HaTWKENEPIH YCbIHY

3HaTb OCOBEHHOCTY OpraHu3aumn Hay4yHo-
nccnegoBaTenbckon paboThl B LLKOMNE U
BYy3e; MEeToA0Mormo, MeToabl U METOANKU
NpoBeAEeHNS Hay4HbIX UCCreqoBaHUA; BUAbI
1 cbopmbl y4ebHO-1ccrnenoBaTeENbLCKOM 1
Hay4HO-MCCrnegoBaTenbCKoN paboThl
yyalLMXcst U CTYAEHTOB; NpaBuia TEXHUKA
6Ge3onacHoCTK 1 NoxapHoun 6esonacHocTH
npv NIaHMpPoOBaHUN, OpraHM3aumm u
npoBeAeHUN IKCNEePUMEHTOB; YMETb
dhopmynunpoBaTb TEMY, OPraHM30BbIBaTb
MHOVBMAYanNbHYIO 1 FPyNnoByto paboTy;
OCYLLEeCTBNAATbL NOUCK U BbIBOp nuTepaTyps;
npmBmBaTb o6yqarou.|,vuv|c;| HaBbIKN
akageMun4eckoro nucbma v cobnogatb
KynbTypy akaieMU4YeCKoN YECTHOCTW;
NPeACcTaBNsATb pe3ynbTaThl 3KCNEPUMEHTA

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

KypacTtbipywibl /
PaspaboTtuuk /

HynupoBa Apannbim MapaToBHa,
XapaTblfibICTaHy fblNbIMAAPbIHBIH, MarucTpi,

Oémuna Hapexpa ®PenoposHa,
KaHOmaaT negarornyecknx Hayk,

Telegina Oksana Stanislavovna,
Senior Lecturer

Developer ara OKbITyLUbI accoumnpoBaHHbI npodeccop Nupirova Arailym Maratovna,
Master of Natural Science, Senior Lecturer
MoH aTayb! /
®U3UNKA XKOHE ACTPOHOMMUS NPOEKTHASI AESAATENLHOCTb
Hj(':”"'men*J‘%BHabT';'e EOMbIHLLA BIMIM ANYLUBINAPOBIH OBYUAIOLLIMXCS MO ®U3MNKE M PROJES\T(SAIg;'X',\TII'DEisoTFRgL%?JJ{NG IN
Ancl XOBANbIK KbI3METI ACTPOHOMMMU

Name of the discipline

Akagemukanblk KpeguT
caHbl, 6akbinay Typi /
KonnyectBo
aKkageMuYeCcKnx KpeauTos,
dopma KoHTpons /
Number of academic loans,
form of control

5 akapemusnblk KpeauT, eMTuxaH

5 akagemMn4ecknx KpeauToB, 3K3ameH

5 academic credits, exam

MpepekBuanttep /
MNpepekBnanTbl /
Prerequisite

BakanaBpuat naHAepi: Xannbl XXoHe
TeopuAnbIK hmsmnka Kypchl, MHpopmaTuka
KypcChl, husmkanslk npouectepai
KOMMbIOTEPIiK MOAeNbAeY, kacion
negarorvkagarbl FolfibiMy 3epTTeynep
Herisgepi, MeKTenTe OKyLblnapablH,

AvcumnnuHel 6akanaBpuaTta: Kypc obLien un
TeopeTU4eckon u3nku, Kypc
WMHOPMATHKN, KOMMBIOTEPHOE
mModenupoBaHme hranvecknx npoLeccos,
OCHOBbI Hay4HbIX UCCed0BaHWN B
npodyeccuoHanbHON negaroruke,

Undergraduate courses: General and
theoretical Physics course, Computer
Science course, Computer Modeling of
Physical processes, fundamentals of
scientific research in professional
pedagogy, Organization of Scientific
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FbINbIMM 3epTTEYNEPIH YMbIMAACTLIPY

OpraHusaumst Hay4YHbIX UCccnegoBaHUn
yyaLlmnxcs B LLKONE

research of students at School

MocTtpekBuantrep /
MocTpekBunanThbl /
Postrequisite

MpakTukaHblH, 6apnbik Typnepi,
AvccepTauns xasy XoHe Kopray

Bce BUAbl NPaKTUK, HanncaHne n 3awunTta
AuccepTaumm

All types of practices, writing and defending
a dissertation

Oky makcaTbl MeH
MiHaeTTepi /

YyebHas uenb 1 3agaum /
Learning Goal and
Objectives

[NeHHIH MakcaTbl:

dusmka xoHe acTpoHOMMUSI BOMbIHLLA
OKyLUbINApAbIH XX00anblK KbI3MeTiH
ybIMAACTbIpyAa NpakTUKarnbIK
Aargbinapabl any.

[MoHHiH, MiHOETTEPI:

- negarorvkanblk >xobanayablH TEOPUANbIK
Heri3gepiH >xaHe XaHa OKy Ma3MyHbIH
xobanayagbl 3epTTey;

- OKyLUbINap »obanapbiHblH, TaKbIPbINTaPbIH,
XYMbIC Ke3eHAEpPiH TaHaay XaHe onapabiH
Xac XaHe Xeke epeKLeniKTepiH eckepe
OTbIPbIM, XXYMbIC TONTapbIHAAFbI
KaTbICYLbINapAblH CaHbIH aHbIKTay
AarfblnapbiH urepy;

- FbINbIMY x00anapabl cynemengeymeH
TabbIC KpUTEPUNNEpPI MeH Tayekenaepai
Oaranay

Llenb aucumnnuHbl:

Mony4yeHne NpakTUYECKUX HABLIKOB B
opraHu3aLmmn NPOEKTHOW AeATENbHOCTH
yyalmxcsa no puanke U acTpOHOMUN.
3agauv AMCLUMNNUHDIL:

- U3y4YeHne TeopeTnYecKnx OCHOB
rnegarorm4yeckoro NPOEKTUPOBaHMUS 1
NPOEKTUPOBAHMSA HOBOTO y4eGHOro
coaepXaHus;

- OCBOEHME HaBbLIKOB B BblOOpe Tem
NMPOEKTOB y4alUMxcs, 3Tanos paboTbl U
onpeferneHns KonMYecTBa y4acTHUKOB B
paboyunx rpynnax ¢ y4ETOM MX BO3PACTHbIX
W MHAMBUAYaNbHbLIX 0COBEHHOCTEN;

- OLIeHVBaHVe KpUTepUeB ycriexa U pUcKoB
B COMPOBOXOEHWUM Hay4HbIX NPOEKTOB

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

OKbITYAbIH HaTVXEC /
Pesynbtat o0y4yeHus /
Result of Training

1 — okywblnapabliH xk06anblk KbI3MEeTiH
YMbIMOACTBIPY MEH XXy3ere acblpyablH
TeopuAnblK HerisgepiH oinep;;

2 —xobanap meH 6akbinay-enwey
MaTepuangapbiHa KonbinaTbiH Tanantapabl
Oinepni xxeHe TyciHen;;

3 — oKywWbInapablH, kac xaHe backa ga
epekLuenikTepiH eckepe oTbipbIMn, )X00aHbIH
9P KaTbICYLUbICBIHBIH XXYMbICbIH 8p Ke3eHae
Saranangbl;

4 — okywWbiNapablH, MYMKIHOIKTEPIH eckepe
OTbIpbIM, 3epTTey 6afbITbiH, TaKbIPbIObIH,
MakcaTTapblH, MiHOETTepi MeH agicTepiH
aHbIKTanabl;

5 — oKyLbINapAablH XobanblK KbI3BMETiH

1 — 3HaeT TeopeTUYeCcKNe OCHOBBI
opraHusaumm 1 oCcyLLLECTBIIEHUS] NPOEKTHON
0edaTenbHOCTU yyalluxcs;

2 — 3HaeT 1 NoHumaeT TpeboBaHus K
BbINOJIHEHUIO NPOEKTOB U KOHTPOJIbHO-
n3mMepuTenbHbIM MaTepuanam,

3 — oueHuBaeT paboTy KaXK4oro y4acTHMKa
NpoeKTa Ha KaX[AoM 3Tane C y4éToM
BO3PaCTHbIX U NHbIX 0COBEHHOCTEN
yyaLiuxcs;

4 — onpepenseT HanpasneHue, TeMY, Lienu,
3a[a4n n MeToabl UccrefoBaHns ¢ y4ETOM
BO3MOXHOCTEN YY4EHMWKOB;

5 — oueHnBaEeT KpUTEPUM ycrnexa u pucku,
CBsi3aHHbIE C OpraHusaumen n peanusaumen

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

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

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

4 — defines the direction, topic, goals,
problems and methods of research, taking
into account the capabilities of students;

5 — assesses the success criteria and risks
associated with the organization and
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YMbIMOACTBIPYMEH X8HE iCke acblpyMeH
©annaHbICTbI XETICTiK KpUTEpunnepi MeH
Toyekenaepai 6baranangpl;

6 — e NapacaTTbibIK XXoHe akageMusnblK
afjangblK KaFmgaTTapbiH cakTan oTbIpbIn
XYMbICTbI ybIMAACTbIpaabl;

7 — Kayincisgik TexHukachl, epT Kayinciaairi
epexernepiH cakTan oTbIpbIn XXoHe
AeHcayrnblK cakTay TEXHOMorMsnapbIH
KongaHa OTbIpbIM, OKYLbINapAbIH, )KYMbICbhIH
Xocnapnawmgbl xaHe yribiMaacTbipagbl

NPOEKTHON AeSATENBHOCTU YYaLLMXCS;

6 — opraHuayet paboTy ¢ cobniogeHnem
NPUHUMMNOB 406PONOPSAA0YHOCTY 1
aKageMn4YecKon YeCTHOCTH;

7 — NaHVpyeT n opraHu3yeT paboTy
yyalmxcsi ¢ cobnogeHMemM npaBuin TEXHUKN
Ge3onacHocTH, NoxapHow 6e3onacHocTv U
C NpUMeHeHneM 34opoBbecbeperaroLmnx
TEXHONOrMM

implementation of project activities of
students;

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

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

[MeHHIH KbiCKaLLa
cunatTtamachi /
Kpatkoe onncaHue
ONCUMNNUHbI /
Discipline Summary

MeHAi okbIN, MarncTpaHTTap
negarorvkanslk xxobanayabiH TEOPUSbIK
Heri3gepiH >xaHe XaHa oKy Ma3MyHbIH
xobanayapl; 6akpinay-enwey
MaTepuangapblHa KonbinatblH Tanantapabl;
Oinim anywbinapablH XXac XaHe Xeke
epekLuernikTepiH eckepe OTblpbIf,
obanapabliH TakblpbIObIH TaHOayabl, ap
Ke3eHHiH MiHOeTTepiH aHblKTayabl XXoHe
yakbITbIH )xocnapnaygbl; ap 6inim anywbl
MEH TOMMEH e3apa ic-KMMbIN xacayapl;
Binim anywsinapabliH )XobanbIK xxaHe
OKcnepuMeHTanabl-3epTTey iC-9pEKETIH
yblMAaacTbipyMeH 6annaHbICTbl
Toyekenaepai 6aranaygpbl 6inyi Tuic

M3yumB gucumnnuHy, MaructpaHTel OyayT
3HaTb TEOPETUYECKNE OCHOBBI
neJarornyeckoro NPOeKTUPOBaHUA 1
NPOEKTUPOBAaHMS HOBOTO y4ebHOro
copepXxaHus; TpeboBaHUS K KOHTPOSbHO-
N3MepuTENbHBIM MaTepuanam; ymeTb
BbIOMpPaTb TEMbI MPOEKTOB C YYETOM
BO3PACTHbIX U MHAMBUAYASbHbIX
ocobeHHoCTeNn obyyaroLmxcs, onpeaensitb
3aJayun 1 NaHNpoBaTb BPEMS KaXaoro
aTana; B3aMMo4encTBOBaTb C KaXabIM
obyuarowmmcsa u rpynnow; oLeHnMBaTb
PUCKK, CBSI3aHHbIE C OpraHu3auunen
NPOEKTHOWN N 3KCNEPUMEHTAsbHO-
nccrnegoBaTenbCKon AeaTenbHOCTH
obyyaromxcs

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

KypacTtbipyLbl /
PaspaboTtuuk /

Developer

HynupoBa Apannbim MapaToBHa,
)KapaTbIfbICTaHy fbiNbIMAAPbIHBIH, MarncTpi,
afa OKbITyLLbI

HémunHa Hapexxpa PepnopoBHa,
KaHomaaT negarormyeckux Hayk,
accoummnpoBaHHbI npodeccop

Telegina Oksana Stanislavovna,

Senior Lecturer

Nupirova Arailym Maratovna,

Master of Natural Science, Senior Lecturer
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