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Kipicne

OJIEKTUBTI TIOHJEP KaTaJloTbl OKBITYJABIH KPEIUTTIK JKyheci OOMbIHIIA
KYPacCThIPbIIaAbl. OJIEKTUBTI TIOHJEP KaTajlorbl JKYMEJIICGHreH TaHaay OOoMbIHIIA
TIOHJIEP Ti31MiH YKOHE OJIapIbIH KbICKA CHUIIaTTaMachlH KapacThIPaIbl.

MarucTpaHT MaMaHIBIKTapJblH MIHAETTI KOMIIOHEHT/>)KOFapbl OKY OpPHBI
KOMITOHEHTIHIH MOHAEPIH MEHI€pYMEH KaTap, YChIHBUIBII OThIpFaH TaHaay OOMBIHIIA
MOHACPl TaHIAN aybl THIC.

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

Kypmerri maructpant! bigiMm Oepy TpaeKTOPUSACHIHBIH OipTYTAaCThIFBIHBIH
oimacteipbutybl  Ci3fiH OoJialllakTa MaMaH pPETIHJE KOCIOM JallbIHIBIFBIHBI3IBIH
JeHreliHe BIKIa €TETIHIH €CTE€ CaKTaybIHbI3 KEPEK.

BBenenue

[Ipn kpenuTHONW TEXHOJOTMU OOyueHus pa3pabaTbiBaeTCsl  KaTajor
AJIEKTUBHBIX JUCIUIUIMH, KOTOPBINA MpEeACTaBIseT COOOW CHCTEeMaTHU3UPOBAHHBIM
NepeyeHb TUCUUIUIMH KOMIIOHEHTA 110 BEIOOPY U COAEPIKUT KPATKOE UX OIHCAHHUE.

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

KoHcynbranuu no BeIOOPY AJIEKTUBHBIX JUCUUILIMH Na€T 31Baizep. Bmecrte ¢
HUM MarvcTpaHT 3arojHseT GopMy 3aluch Ha AUCHUIUIMHBL 1 coctaBienus UYII
(MHIUBHUIYATILHOTO YYEOHOTO TIJIaHa).

YBaxaemble MaructpaHTbl! BaXHO NOMHHUTB, YTO OT TOrO, HACKOJBKO
IPOAyMaHHOW M 1eNocTHOM OyaeT Bama oOpa3zoBarenbHasi TPacKTOPHs, 3aBUCHUT
ypoBeHb Bareit nmpodeccrnoHanbHOM MOATOTOBKU, KaK OYIyIEero CrenuanmcTa.

Introduction

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

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

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

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



CemecTp 00iibIHIIA 3JIEKTUBTI MIHAEPAi 06.1y /
Pacnpenesienue 3JIeKTUBHBIX JMCIUILUIMH 10 ceMecTpam /
Distribution of elective courses by semester

IMonnin araysl / HaumenoBanue qucuuniaunbl / The name of the
discipline

Kpenurrtep
CaHbI /
Koa-Bo

KpeauToB/

Numberofc

redits

AKkageMu
SVIBIK
Ke3zen/
AKan.

nepuoa/

Academic
period

JKoraprbl MaTeMaTUKaHBIH TaHIAYJIbl TapayJiapsl /
N30paHHbIe T71aBBl BBICIICH MaTeMaTHKH /
Selected Chapters of Higher Mathematics

dusuka xoHe ACTPOHOMUS KYPCBhIHAArbI JXOFapbl MaTEMAaTHUKa /
Bricmas maTematuka B Kypce (I)I/I3I/IKI/I 1 aCTPOHOMHH /
Higher Mathematics in the Course of Physics and Astronomy

Teopusuibik (hr3HKa x9HE acTpoPU3MKa KYPCHIHBIH TaHAAYJbl Tapaynapsl /
N36panHbIe TIaBbl Kypca TEOPETHYECKON (PU3UKU B aCTPOPHU3UKH /
Selected Chapters of the Course of Theoretical Physics and Astrophysics

Knaccukanplk oHe KBaHTTHIK (PU3MKAHBIH 3aMaHay! KepiHici /
CoBpeMeHHBIE TTPE/ICTABJICHHS KJIACCUYCCKON M KBAaHTOBOW (PU3HKH /
Modern Representations of Classical and Quantum Physics

Ecenrey onicrepi sxoHe (U3HUKAIBIK TPOIECTEPAl KOMIIBIOTEPIIIK MOIeney /
BeraucnuTebHBIE METOIBI M KOMITBEOTEPHOE MOJACITUPOBAHNE (PU3HUECKUX
MIPOIIECCOB /

Computational Methods and Computer Modeling of Physical Processes

FoutbiM MeH GiniM Gepy/ieri KOMIbIOTEPIIIK 9AicTep MEH TeXHOJIoTusIap /
KommbroTepHbie METOIBI U TEXHOJIOTHH B HAyKe U 00pa3oBaHuu /
Computer Methods and Technologies in Science and Education

®dusnka moH1 OOMBIHIIA KOJITaHOABI €CenTep Il MIery daicTemMeci /
MeTtoauka penieHus: IpUKIaIHbIX 33134 M0 (HU3HKe /
Methods for Solving Applied Tascs in Physics

Mexktenrte sxoHe XKOO-n1a ¢pu3uka MoHiHEH OIMMINAA YHBIMIACTHIPY
omicremect /

Metoarka opraHu3aluy oJIMMIHNa Mo GU3UKE B ILIKOJIE U By3€ /

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

STEM-06inim Gepy TeXHOJIOTHSIIAPHI /
Texnonoruu STEM-o6pazoBanust /
STEM Education Technologies

Pob6oTrorexHuka 60ibIHIIA TPAKTUKYM /
[IpakTHKyM 110 pOOOTOTEXHUKE /
Workshop on Robotics

KOO-na pusnka MeH acCTpOHOMHUSIHBI OKBITY/IBIH MHHOBAIMSIIBIK dicTepi /
WNHHOBaMOHHBIE METOIBI TIPETIOJaBaHus (U3UKU U aCTPOHOMHU B By3e /
Innovative Methods of Teaching Physics and Astronomy at the University

JKorapsl )xoHE OpTa MEKTENTe (PU3NKAHBI OKBITY/IBIH TEOPHUACHI MCH
anmicremect /

Teopust u MeTonrka 00ydeHust pu3uKe B BbICIIEH U cpeHen 1Koie /
Theory and Methods of Teaching Physics in Higher and Secondary Schools
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KOO men mekrente pu3uka OONBIHINA FRUTBIMHU 3€pTTEYIEPIi
YHBIMIACTBIPY JKaHE JKOcTapiay /

OpFaHI/IBaHI/IH H INTAaHUPOBAHUC HAYYHBIX I/ICCJ'IG,[[OBaHI/Iﬁ 10 (1)I/IBI/IKC B BYy3€ U
HIKOJIC /

Organization and Planning of Research in Physics at University and School

du3nKa KoHE aCTPOHOMHS OOMBIHIIA OLTIM ayIIBUTAP IBIH KOOATBIK
KbI3MeETI /

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




1 1 oKy :KbLJIbIHA apPHAJIFAH YJIEKTHBTIK MOHAEP / DJIeKTHBHbIE TUCHUILINHBI 1u1s 1 roxa odyuenus / Elective courses for

1st year master's students

Kozapzvt mamemamuxanwviyy manoaynvl mapaynapul / Hzopannwie 2naswt evicuiens mamemamuxu / Selected Chapters of Higher Mathematics

OKy makcamut / Yueonas uens | Purpose

FrutbiMu-TienarorukanblK — KbI3METTI  JKYy3ere
aceIpyFra JTAMBIH]IBIK YIIiH KOFaphbI
MaTeMaTHKAHBIH SICTePl MEH TOCIIEPIH UTEPY

OcBoeHMe MeETOJ0OB M IPUEMOB BBICHIEH

MaTeMaTHuKHU JIIA IIOATrOTOBKH K
OCYIICCTBJICHHUIO HaquO-HeﬂaFOFHHeCKOﬁ
ACATCIIBHOCTH

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

OKbimy

Hamuoiceci / Pesynomamot 06yuenus / Learning outcomes

Kyperbl ¢oTTi  asiKraraHHaH KeiliH Ouiim
aJIymbLiap

— MaTpULaNap TEOPUsCHI, ChI3BIKTHIK TEHAEYJIEp
Ky#eci, Oip >koHe OipHemie aifHBIMAIBLIAP
GyHKIUACBIHBIH — TuddepeHInanaplK — KOHE
MHTETPAIIBIK ecenTeyiepl, nuddepeHnaiibk
TEHJEyJep TEOpHUACHl, Opic JKOHE  Karap
TeopusIapbl YFbIMAApbIH Ol1e11;

— Ti30ekTep MeH (QYHKIUSUIApJbIH MIEKTEpiH
Ta0azpl, CBIBBIKTHIK  TEHJACYJIEp  JKYHECIH
mremtenti, AuddepeHnunanay xoHe HHTErpangay
onepanusIIapbIH Kacan/Ibl;

— nudepeHIaNabIK ecenTey dicTepiMer Oip
allHBIMaJIBIHBIH (DYHKUIMSATIAPBIH 3€pTTEHII;

— OipiHm KOHE eKiHIII perTi
mudepeHInanIbK TEeHIeyIepal THICTI
o/licTepMEH IIeNIe/;

— (UBUKAIBIK ecenTepi Ienyre

MaTEeMaTHKAJbIK 9JIICTepl KOJIaHaIbl,

— MaremaTHKabIK Tajnaay YFeIMAApbIH KOJIJaHa
OTBIPBII, 9p TYPJIl aKmaparka TyciHikTeme Oepy
YKOHE AYPHIC TYCIHIPY KaOuieTiHe ue 00aibl,

— OKY, OKY-OJIICTEMEJK >KOHE AaHBIKTaMaJbIK

IMocae ycmemHoro
o0yyarommecsi OyayT
— 3HaThb MOHATUS TEOPUM MAaTpPHIL], CUCTEM
JTMHEHHBIX YpaBHEHUH, MudepeHnaaIbrHOro
U MHTErPajbHOrO HCUUCICHUNA (YHKIUH
OJIHOM M HECKOJBbKHUX MEPEMEHHBIX, TEOPHH
muddepeHMaibHbIX  YPaBHEHUH, Teopuu
TI0JISL U PSIZIOB;

— HAXOJIUTh MPEIEIbl MOCIEA0BATENbHOCTEN
u  (yHKIOHHI, pemaTh CHUCTEMbl JHUHEHWHBIX
YPaBHEHUN, IIPOU3BOJUTH olepanuu
nudpepeHIMpOBaHUs U UHTETPUPOBAHMS;

— HuccaenoBaTh (QYHKIMM OJHOM mepeMeHHON
MeToaamu auddepeHIInaTbHOTO UCYUCIICHUS;
— pemats auddepeHIaIbHble  ypaBHEHUS
MIepBOTo u BTOPOTO HOPSIKOB
COOTBETCTBYIOIIMMHU METOJAMU;

— MPUMEHSATh MaTeMaTHYeCKHe METOAbl K
peleHuo (pU3MUECcKuX 3ajay;

— BIAJETh CIOCOOHOCTHIO C IOMOUIbIO
MIOHATUI MaTEMaTHYECKOT O aHaJIn3a
KOMMEHTHUPOBATh U BEPHO UHTEPIIPETHUPOBATD

3aBeplIeHHs] Kypca

nH(OpMaIHIO Pa3HOTO POJIa;

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

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

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

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

— apply mathematical methods to solving physical
problems;

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

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

completion of the course,
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onebueTTepIi OKU XKoHe Tayian Oinemi.

CIPABOYHYIO JUTEPATYpYy.

— BJIaJICTh YMEHUEM UYUTATh U aHAJTH3HUPOBAThH
yueOHyto, y4e0HO-METOTUYECKYIO u

Ilpepexeusummepilllpepexeuzumut/Prerequisites

| -

Kypcmoin kbickawa mazmynst / Kpamroe cooepycanue kypea | Course summary

Marpunansik TeHaeynaepai menry. ChI3bIKTBIK
teHaeynep xyiecin Kpawmep, I'ayce, [xopnan-
laycc, xepi MaTpuma oImICTEpPIMEH IICMy.
Pertinik mektepin ecentey. DyHKUUSIAPIbIH
HmIeKTepiH ecentey. bip altHbIMaNBl (QYHKIUSHBI
3epTTey JKoHe TIpauk Kypy. bip alHbIManbl
(GYHKUMSHBIH ~ TYBIHABICHL.  bip  allHBIMabI
byakiusHelH ~ auddepenuuansl.  Kenreren
alfHBIMaNblIap  (QYHKIMACHIHBIH — TYBIHIBICHI
KoHe nuddepeHnmansl. benricis MHTErpansl
any. benrini Oip unTerpanasl ecenrey. 1 sxoHe 2
TEKTI KHUCBIK HHTerpanjgap. 1 ’xoHe 2 TeKTi
OeTTIK MHTerpaaap. bipiHii »oHe eKiHIIl peTTi
g depeHInaIabIK TeHACYNIepai HIenty.
Karapnap.

Huddepennnan byHKIIN

uHTerpasibl 1 w2 pona.

BTOPOro nopsiaka. Psasl.

Pemenne marpuuHbiX ypaBHeHuW. Pemienue
CUCTEM JIMHEHHBIX YPAaBHEHHH METOAAMHU

Kpamepa, l'aycca, Kopnana-T'aycca,
oOpaTtHON MaTpuIlbl. BeluncieHue mpeneiaon
MOCIE0BATEIBHOCTEM. Brruncienune

npenenoB ¢yukuii. MccnenoBanue GpyHkuuu
OJTHOW TIEPEMEHHOH M MOCTpOoeHHE Tpaduka.
[IpousBonHas (GyHKIUU OJHOW MEPEMEHHOM.

OHOU

nepeMeHHol. [IpousBoanas u quddepeHuan
(GyHKIMM MHOTHX TIepEMEHHBIX. Bszsarue
HEOIpeIeIEHHOI0 HHTerpajia. Beruncienue
onpenenéHHoro uHrTerpaina. KpusosmHelHble
uHTerpaiasl 1 u 2 pona. IloBepxHOCTHBIE

Pemenue

nuddepeHManbHbIX YpaBHEHUH HEepBOro u

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

ITocmpexsusummepilllocmpexeusumu/Postrequisites

Teopusnblk ~ ¢u3nMka  koHe  acTpodusmka
KYpCBIHBIH ~ TaHJaynbl Tapayiapel, ®Pusnka
OOWBIHIIIA  KOJAAHOAIBI  ecenTepal  IIemry
onmictemeci, 3amaHayd (U3UKAHBIH  ©3EKTI
Macenenepi, OU3MKaIBIK MPOLECTEPAl ecenTey
ozicTepi MEH KOMITBIOTEPIIiK Mojenbaey, KarTs
neHe hU3uKachl

poOIeMBbI COBPEMEHHOMU

MOJIeTTUpOBaHue  (hpU3MUecKux
®dusuka TBEPAOro TeNa

N30pannble TI1aBbl Kypca TEOPETUYECKOM
¢u3uku u acrpoduzuku, Metoauka pereHus
MPUKJIAIHBIX 33/1a4 Mo ¢u3nKke, AKTyalbHbIE

¢bu3uku,

BrraucnurenpHbIE MCTOABI U KOMIIBIOTCPHOC

IponecCoB,

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

bazoaprama scemexuiici / Pykosooumens npozpammet | Programme manager
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| Hynmposa A.M. | Teneruna O.C. | Telegina O.S., Nupirova A.M.




Du3uKa rHcane ACMPOHOMUSL KYPCOIHOAZbL HCO2APbL MAMEMAMUKA /
Boicuias mamemamuxa ¢ kypce ¢uzuxu u acmponomuu | Higher Mathematics in the Course of Physics and Astronomy

OKy maxcamut / Yueonasn uens | Purpose

®dusnka >XKOHE AacCTPOHOMHMS €CENTEpiH IIenry
YIIIH J>KOFapbl MaTeMaTHKaHBIH oicTepi MeH
TOCUIIEPIH MEHTEPY

OcBoeHUE METOJIOB M TMPUEMOB BBICIICH
MaTEMaTHKH /IS PeIIeHUs 3a1a4 1o (PU3nKe U
aCTPOHOMUU

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

OKbimy

Homuiceci / Pezynemamol 00yuenusn / Learning outcomes

Kypersl corTi asikraranHaH KeMiH Olixim
ajrymbLiap

—  JKorapel MmaremaTWka ~ YFBIMBI  MCH
TEOpPEMaChIHBIH HeTi3/1epiH OineTiH 0omaubl;

— KYOBUIBICTap MEH MPOIECTEP/Ii CUTIATTAYIaFbI
TYBIHBLIAPIBIH, WHTErpaIap by,
MaTpULIaIap/IbIH, b hepeHInanIbIK
TEHJIeyJIep MEH KaTapiap/IbIH peJjiH TYCIHEe ],

— O®u3nKa XoHE aCTPOHOMHUS €CENTEePiH IIenry
YIIIiH >KOFapbl MaTeMaTUKaHbIH HETI3T1 9icTepl
MEH TOCUIAEPiH KOJIaHAabl;

— ecenTepial IIeNIy/ie albIHFaH HOTIKEIepl
Tannay >koHe (M3HMKANBIK KYOBLIBICTAD MEH
MPOLECTEPIH TaOUFAThl Typaibl KOPBITHIHIbI
’Kacaupl,

— OKY, OKY-9JICTEMENK J>KOHE aHBIKTaMaJIbIK
oneOueTTepMeH KYMBIC icTel Oinei.

ITocne ycnemHoro 3aBeplieHUsl Kypca
o0yuarmuecs OyayT

— 3HaTh OCHOBHBIE IIOHATUS U TEOPEMBI
BBICIICH MaTEeMaTHKH;

— IIOHUMATh POJIb TIPOU3BOTHBIX, HHTETPAJIOB,
MaTpull, AuddepeHnnanbHbIX ypaBHEHUH U
PSIOB B ONTMCAHUH SIBJICHUH U IPOIECCOB;
—TPUMEHSITh OCHOBHBIE METOABl M TPUEMBI
BbICIIIEH MaTeMaTUKU JJIS pelIeHus 3aaa4 1o
(u3MKe U aCTPOHOMMUH;

— aHaJIM3UPOBATh MOJYUYEHHBIE MIPU PELICHUN
3aJad  pe3yNbTaThl W JIeJaTh BBIBOJABI O
xapaktepe  (u3MuUeCKMX  SBIEHUM U
MIPOIIECCOB,;

— BIAJETh yMEHUEM paboTaTh ¢ y4eOHOM,
y4e0HO-MEeTOINYECKOU u CIIPaBOYHOU

JIUTEPaATypPOM.

After successful completion of the course,
students will be

— to know the basic concepts and theorems of
higher mathematics;

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

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

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

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

Ilpepexeuzummepi/llpepexeuzumui/Prerequisites

| -

Kypcmuiy kbickawa mazmynst / Kpamxoe cooepacanue kypca | Course summary

Du3nKaIbIK ecenTeperi MaTPULLATBIK
TeHuaeynep.  @Pusznka  KOHE  ACTPOHOMHUSA
Maocenenepin memyae laycc, Kpamep, xepi
MaTpulla OMICTEpiH  KoNAaHy. TybIHABIHBI
¢buzmuka MEH aCTpPOHOMHSAIA KOJIJIaHy

MatpuuHbsle  ypaBHEHUSS B  (UUZYECKUX
3amavax. IIpumenenme wmeronos [I'aycca,
Kpamepa, oOpaTtHOll MaTpuIlbl IpU pELICHUH
3aqady = 1mo  (uU3MKe M aCTPOHOMMHU.

[Ipumenenne npou3BoAHON B (QuU3MKE H

Matrix equations in mathematical problems.
Application of Gauss, Kramer, inverse matrix
methods in solving problems in physics and
astronomy. Application of the derivative in physics
and astronomy (speed and acceleration, current
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(KBUIIAMIBIK TI€H YACY,

du3zrka MEH acTpPOHOMUSJA HHTErpayiapabl
KoJaHy (aymaHmapibl, KYMBICTApAbl, Macca

TOK Ky, Kyar). | acTpoHOMUH (CKOpPOCTh M YCKOpEHHE, CHJIa

TOKa, MOIIIHOCTB). [IpMeHEeHUEe HHTETPaJIOB B
¢uzuke U aCTPOHOMHUH

(HaxOXICHUE

OpPTAJIBIFBIH, WHEPLUS MOMEHTTEepiH Taly). | romanen, paboTsl, IIEHTpa Macc, MOMEHTOB
dusuka KOHE acTpOHOMHs  ecenTepinzeri | uHepuun). Juddeperipanbabie ypaBHEHUS B

Qg QepeHIanIbIK TeHACYIEp.

3aadax 1no (u3MKe U aCTPOHOMUM.

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

Ilocmpexsusummepilllocmpexsusumu/Postrequisites

Teopusuiblk  Qusuka  xoHe  acTpodusuka | M3OpaHHble TJIaBBl Kypca TEOPETUYECKOM
KYPCBIHBIH ~ TaHJAaylbl Tapaynapel, @usuka | usuku u actpoduszuku, MeToauKa permeHus
ecenTepAl  Ienly | MPUKIAAHBIX 3a7a4d mo (Qusuke, AKTyalbHbIE

OOMBIHIIIA  KOJIZaHOAJIBI

omicremeci, 3amaHayn (HU3UKAHBIH  ©3€KTi | IPOOIEMBI COBPEMEHHOM
Mmacenenepi, Pu3nKanblK mpouecTepli ecenrtey
ozicTepi MEH KOMITBIOTEPIIiK MoJenbaey, KarTel | MogenupoBanue  (QU3NUECKUX

neHe hU3UKachl

®dusnka TBEPJIOro TENa

¢bu3ukwy,

BreraucnurenbHbie METOABI U KOMIIBOTCPHOC

MIPOIIECCOB,

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

bazoaprama scemexuiici / Pykosooumens npozpammut | Prog

ramme manager

Hynuposa A.M.

‘ Tenernna O.C.

Telegina O.S., Nupirova A.M.
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Teopusanvl pusuxa sxcone acmpogusuxka KypcolHbly, manoayivlt mapayiapol /
H306pannvie 2nasvt Kypca meopemuueckoii pusuxu u acmpogusuxu / Selected Chapters of the Course of Theoretical Physics and Astrophysics

OKy makcamut / Yueonas uens | Purpose

Teopusiblk  Qu3uMKka MeH acTpOPHU3UKAHBIH
ipremi epexenepi MEH MceleepiHiH JKoHe
KeOip ecenrtepii IIENy OAICTEPiHIH 3aMaHayd
MaTiMIeMeTIepiH Oepy

Jatp COBPEMEHHBIE U3JI0KEHUS
(byHIAMEHTAJIBHBIX TOJOXKEHUH M TpodiemM
TEOPETUYECKOH (U3UKU U acTpODU3UKU U
METO/Ibl pEIIEHUs] HEKOTOPBIX 3a7a4

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

OKbimy

Homuiceci / Pesynemamol 00yuenusn / Learning outcomes

Kypersl corTi asikraranHaH KeiiH Olrim
aJIylibLiap

— TEOpWSUTBIK (U3MKAa MEH acTpo(U3UKaHBIH
ipreni Heri3epiH OlTy KOHE TYCIHY;

— (¢u3MKa MeH acTpOPU3UKAHBIH KaJbIITaCy
TapUxblH  OUly  JKOHE  OJIApJblH  Jlamy
MEePCIEKTUBAIAPBIH TYCIHY;

— acHanThlK >KOHE OH 3KCIEepUMEHTTEPiHIH
MOHIH KepCeTy, OJapblH HOTHXKEIEPIH IYphIC
TYCIHAIpY;

— Coiikec MOJENBAEp/l KOJJaHa OTBIPHI,
KYHeNeplIiH cunaTTaManapblH aHbIKTAy YINiH

TEOPHSUTBIK ~ (U3MKa TEHACYJIEpiH KOoJJaHa
anapl,

— TEeHJeyJiep ally JKOHEe ecenTep/l IIely YIIiH
KOFappl ~ MaTeMaTHKa  anmapaTblH — THIMJI
naii1aanys;

— OomxaMm Hemece TeopHus IIeHOepiH[e
KAapacThIPbUIATBIH  MpOLECTEPll, KyObUIBICTap

MEH acepiepl Tanjay KoHe TYCIHAIPY;

— aKImapaTThl i3/iey, Tajljay >KOHE OHJeY YIIiH
FBUIBIMU, FBUIBIMH TaHBIMAl JKOHE UUDPIBIK
pecypcTapasl maiiganany;

— OQNEeMHIH Ka3ipri FbUIBIMH O€iHEeCIHJer1

IMocse ycmemHoro
o0yuarmuecs OyayT
— 3HaThb MW IIOHHUMATh q)yHI[aMeHTaJIBHBIe
OCHOBBI TEOpEeTUYECKON bu3uku u
acTpohu3uKH;

— 3HaTb HCTOPHUIO CTAHOBICHHS (DU3MKH U
aCTpO(bI/I?,I/IKI/I, U MMOHHUMATh IMEPCICKTUBBI UX

3aBeplIeHUs] Kypca

Pa3BUTHA,
— H3jJaratb CyYTb HHCTPYMCHTAJIBHBIX U
MBICJICHHBIX 9KCIICPUMCHTOB, BCEpPHO

MHTEPIPETUPOBATH UX PE3YJIbTATHI;
— HCIOJIB30BaThb YPAaBHEHHS TEOPETHUYECKOM
GU3MKM NS ONpENeNeHUs] XapaKTepUCTUK

CHCTEM, UCIIONb3Ys COOTBETCTBYIOIINE
MOJIEIH;

— 9(Q¢exTuBHO  HWCMONB30BaTh  ammapar
BBICIIICHT ~ MaTEeMaTUKH IS TOJyYeHUS

YPaBHEHUN U peUICHUsI 3a/1a4;
— aHaJU3UpOBaTh M OOBACHATH MPOIECCHI,
ABNIECHUST M I(PQEKTh, paccMaTpuBaeMble B
paMKax runoTesbl Wi TEOpUH;
—  WCNONb30BaThb  HAyuyHyl,  Hay4HO-
MOMYJSIPHYIO ~ JIUTEpAaTypy U LHUPPOBBIE

PECYPChI JIs1 TIOUCKA, aHAJIN3a U O6pa6OTKI/I

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

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

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

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

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

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

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

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

completion of the course,
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TCOPUSUTBIK ~ (U3MKa MeH acTpo(U3UKaHBIH
OpHBIH Oaranay

nH(popManuu;
— OIICHMBATh MECTO TCOPETHYECKON (DM3HKU U
acTpou3WK B  COBPEMEHHOW Hay4YHOU
KapTUHE MUpa

world

Ilpepexeuzummepi/llpepexeuzumui/Prerequisites

Kypcmuiy kvickawa mazmynwt / Kpamkoe codepicanue kypca | Course summary

Kiraccukanblk MEXaHMKaHBIH HETI3T1 epexenepi
MEH 3aHJapblH €CeNTep/al IIeNIyre KOJIaHy:
Kynon  epicingeri  JgeHe  KO3FaJbICHIHBIH
napaMmerpiiepin Taly; IUIaHeTa OpPOUTACHIHBIH
napaMmeTpiiepiH ecenTey; eKUTK KyienepliH
mapaMmeTpiiepiH  aHbIKTay.  AFBIHIAp  MEH
allHaNBIMAApAbl ecenTey. OIEKTp 3apsaaTapbl
KYHECIHIH TapaMeTpiepiH aHBIKTay. JIEKTp
KOHE MAarHuT OpICTepiHiH CHIaTTaMmaiapblH
ecerrrey. JKyiuapi3map MeEH TallaKTHKaJIApIbIH
cUmarTaMasapblH aHbIKTay YIniH Jloruiep MeH
abeppanus popmynangapsiH KoiagaHy. KBaHTTBIK
KYWEHIH CHIaTTaMalapblH aHBIKTayFa apHAIFaH
ecentepal memy. Kiaccukanslk oxyhenepal
cUMarray VIIH KJIACCHUKaJblK  CTATHUCTHKA
3aHAapbiH KojjaHy. Kem OeImieKkTi KBaHTTBHIK
Kyhenepai cumarray  YIIiH KBaHTTBIK

CTaTHUCTHUKA 3aHJapbiH KOJIJIaHYy.
TepMonuHaMUKaNbIK ~ TOTEHIUANIAP  OMICI.
[Inaneranapibiy, KYJIABI3AAPIbIH JKOHE

TYMaH/JBIKTapJblH CUIATTaMajapblH €CENTey
yiriH (OTOMETpHsl »KOHE KBAHTTHIK OITUKA
3aHIapblH  KojjaHy.  ['epucnpysr-Peccenb
auarpaMMmachblH  KOJITaHY apKbUIbl ecenTepil
nienty.

[IpuMeHeHHEe  OCHOBBIX  MOJIOKEHUH U
3aKOHOB  KJJACCHMYECKOM  MEXaHHKH K
pPEUICHUIO0 3a/lay: HaXOXJACHUE I1apaMeTpoB
JIB>KEHUS T€Jla B KYJIOHOBCKOM II0JI€; Pacu€T
MapaMeTpoB OpOUTHI IJIAHETHI; ONpE/IeTICHHE
MMapaMeTpoB  JBOMHBIX  cuUCTeM. Pacuér
MOTOKOB W  HUpKysiuuii.  OmnpeneneHue
MapaMeTpoB CHUCTEMBI 3JIEKTPUYECKHUX
3apsa0B. Pacuér XapaKeTPUCTUK
BJIEKTPUYECKOTO W MAarHUTHOIO  TOJIEH.
[Ipumenenue ¢Gopmyn [lomnepa u abeppamu
JUISL ONPEAENICHUS XapaKeTPUCTUK 3BE3N H
rajakTuk. Pemenue 3amgad s onpenencHus
XapaKTEPUCTUK KBAaHTOBOM CUCTEMBI.
[Ipumenenue 3aKOHOB KJIACCUYECKOU
CTaTUCTUKH JJI1 ONMUCAHUS MHOTOYaCTUYHBIX
KJIACCUYECKUX cUCTeM. [IpuMeHeHne 3aKOHOB
KBAHTOBOM  CTAaTUCTUKU  JJII  ONHCAHUS
MHOT0OYaCTUYHBIX KBAHTOBBIX cUCTEM. MeTox
TEPMOJIMHAMUYECKUX MTOTEHIINAJIOB.
[Ipumenenne  3aKOHOB ~ (OTOMETPUU |
KBaHTOBOU ONTUKU s pacuéra
XapaKTEePUCTUK IIJIAHET, 3BE3] u
TYMaHHOCTEH. Pemenne 3a7a4 C
NPUMEHEHHEM Juarpammsl  ['epummnpyHra-

Application of the basic provisions and laws of
classical mechanics to solving problems: finding
the parameters of body motion in the Coulomb
field; calculation of the parameters of the planet's
orbit; determination of the parameters of binary
systems. Calculation of flows and circulations.
Determination of the parameters of the electric
charge system. Calculation of the characteristics of
electric and magnetic fields. Application of
Doppler and aberration formulas to determine the
characteristics of stars and galaxies. Solving
problems for determining the characteristics of a
quantum system. Application of the laws of
classical statistics to describe multiparticle
classical systems. Application of the laws of
quantum statistics to describe multiparticle
quantum systems. The method of thermodynamic
potentials. Application of the laws of photometry
and quantum optics to calculate the characteristics
of planets, stars and nebulae. Solving problems
using the Hertzsprung-Ressel diagram.
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| Peccenna. \

Hocmpexeusummepi/Illocmpexeuzumot/Postrequisites

dusnka OoiibiHIIA KoigaHOanbl ecenrtepai | Meroauka pemieHus npukiaaHbix 3amgad mo | Methods of solving applied problems in physics,
remry aaicremeci, 3amaHayu (GU3MKaHBIH ©3€KTi | (DU3HKeE, AKTyaJIbHBIC npobaemsl | Current problems of modern physics
Moceenepi COBPEMEHHOM (hU3HUKH
Bazoaprama srcemexuwiici / Pykosooumenw npozpammet | Programme manager
Hynuposa A.M. | Tenernna O.C. Telegina O.S., Nupirova A.M.
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Knaccukanwvix scone keanmmolkK puzuKanvly 3amanayu Kepiuici /
Coepemennvle npedcmasnienus knaccuueckou u keanmosoiu ¢pusuxu / Modern Representations of Classical and Quantum Physics

OKy maxcamut / Yueonasn uens | Purpose

JlaMmynblH Kasipri Ke3eHiHIer KiaaccukaiblK | OCBOMTH OCHOBHBIC MPUHIIMITBI KiIaccHueckoi | TO master the basic principles of classical and
KOHE KBaHTTBIK (bu3MKaHbIH HETI3TI | 1 KBAaHTOBOW ()M3WKK HA COBPEMEHHOM 3Tame | quantum physics at the present stage of
NPUHIAITEPIH UTEPy pasBUTHS development

Oxvimy naomuaiceci / Pezyiomameut 00yuenusn / Learning outcomes
Kypcerbl carri asikraranHaH Keiiin Outiv | [Tocie ycmemnoro 3aBepuieHusi kypcea | After successful completion of the course,
aJrymbLiap odyuarommecst OyayT students will be

— KJIACCHKAJIBIK JKOHE KBAHTTBHIK (DU3MKaHBIH
ipremi  HerizmepiH OINETiH JKOHE TYCIHETIH
OoJ1aael;

— KJIACCHKAJIBIK JKOHE KBAHTTHIK (DU3MKAHBIH
KaJIbIITacy TApUXbIH OLTy *KOHE OJIApJbIH Jamy
MepCIEeKTUBAIAPbIH TYCIHEI];

— acHanThlK >KOHE OH 3KCIEepUMEHTTEPiHIH
MOHIH KepCeTy, OJapJblH HOTHXKEJEpIH IyphIC
TYCIHIIpen];

— CoHKec MOJENbAep/l KoJiaHa OTBIPHII,
KYHeNeplIiH cunaTTaManapblH aHbIKTAy YINiH
KIIACCUKAJBIK ~ JKOHE  KBAHTTHIK  (hU3MKa
TeHIeyJIepiH KOJIJaHA/ bl

— TeHJeyJiep ally JKOHEe ecenTepil Ienly YIIiH

KOFappl ~ MaTeMaTHKa  amnmapaTblH — THIMJI
naiagaHabl;

— OomxaMm Hemece TeopHus IIeHOepiH[e
KAapacThIPbUIATBIH  MpOLECTEPll, KYObUIBICTAp

MEH ocepJiep i TalAai bl )KoHe TYCIHIIpEe;

— aKImapaTThl i3Jiey, TaJjay >KOHE OHJeY YIIiH
FBUIBIMU, FBUIBIMH TaHBIMAl JKOHE UUDPIBIK
pecypcTapasbl MaiiganaHaisl;

— 3HaTh M TOHMMATh (hyHIaMEHTAJIbHbIE
OCHOBBI KJIACCUYECKOM M KBAHTOBOH (PHU3HKH;
— 3HaTh UCTOPHUIO CTAHOBJICHUS KJIACCHUECKOI
U KBaHTOBOW  (HM3UKM, W  TIOHHMATh
MIEPCIIEKTUBBI UX PA3BUTHUS;

— W3Maratb CyTh HWHCTPYMEHTAJIbHBIX U
MBICJIEHHBIX HKCIEPUMEHTOB, BEPHO
WHTEPIPETHPOBATH UX PE3YIIBTATHI;

— HCIONIb30BaTh ypaBHEHMS KJIACCUYECKOH U
KBaHTOBOH  (pum3WKM 1 ompeneneHus
XapaKTepUCTUK CHCTEM, UCTOIb3YS
COOTBETCTBYIOIINE MOJICIIH;

—  9(}QexTuBHO  UCMOIB30BATH
BBICIIICH  MaTeMaTHKH  JUIs
YpaBHEHMI U pelIeHus 3a/1a4;

— aHAJIM3HUPOBAaTh U OOBSACHATH TMPOIIECCHI,
ABNIECHUST M I(PQEKTh, paccMaTpuBaeMble B
paMKax TUIOTE3bI WM TEOPHH;

—  HUCHOJb30BaTh  HAy4yHYyl,  HAy4yHO-
MOMYJISIPHYIO ~ JIUTEparypy ©  1udpoBbie
pecypchl Ui MOUCKA, aHaju3a U 00paboTKU
nHpopManny;

arrapar
MOJTYYEHHUS

— to know and understand the fundamental
foundations of classical and quantum physics;

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

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

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

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

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

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

— to assess the place of physics in the modern
scientific picture of the world
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— ONEeMHIH Ka3ipri FBUIBIMH O€iHeciHer
(bu3MKaHbIH OPHBIH Oaranay

— OLICHMBATh MECTO (PU3UKU B COBPEMEHHOMH
Hay4YHOU KapTHHE MHpPA

Ilpepexeuzummepi/llpepexeuzumui/Prerequisites

Kypcmuiy kvickawa mazmynot / Kpamkoe codepicanue kypea | Course summary

Kiaccukanplk (u3ukaHblH HETI3r  epexenepi

MEH 3aHJapbIHBIH KOMETIMEH  IIeHIUIeTIH
MIHJIETTEp: KIACCUKANBIK OOBEKTUIEp MEH
oJIapAbIH KYHETepiHiH cUIarTaMasapbiH

aHBIKTAy; KIACCHKAJIBIK OOBEKTUIepAIH ©3apa
opeKeTTecyl  MEH  KO3FaIbICBIH  €CemTey.
KBaHTTBIK (DM3WKAHBIH HETI3ri epekesepi MeH
3aHJIaPBIHBIH KOMETIMEH IIeNIUICTIH MIHJIETTEP:
KBaHTTBIK 00BeKTLIIED MEH oJIapIbIH
KYHenepinin curnarraMaiapblH aHBIKTAY;
KBAaHTTBIK OOBEKTUIEPAIH ©3apa opeKeTTecyl
MEH KO3FaIBICBIH ecentey. KBaHTTBIK caHmap.
Atom. JKaHa XUMHATBIK DJIIEMEHTTEp MEH
OeJIIIEeKTepAIH AlIbLTYbI

3agaun, pelaeMbie ¢ IMOMOIIBI0 OCHOBHBIX | Problems solved with the help of the basic

OOJOKEHMH U 3aKOHOB
buszuku: HaXO0XKICHUE

kiaccuueckoit | provisions and laws of classical physics: finding
xapaktepuctuk | the characteristics of classical objects and their

KJIaCCHMUECKHX 00BEKTOB U UX cHcTeM; pacuér | Systems; calculation of interactions and movements
B3aMMOJIEHCTBHI M IBIKeHni Kiaaccudyeckux | Of classical objects. Problems solved using the
0o0BbekTOB. 3amaum, pemiaeMbie ¢ nomolnsio | basic principles and laws of quantum physics:
OCHOBHBIX ITOJIOJKCHMIA U 3aKOHOB KBaHTOBO#i | finding the characteristics of quantum objects and

¢buzuku: HaXO0XICHHUE

KBAHTOBBIX OOBEKTOB M HX CHUCTEM, pacqéT movements

of

xapakrepuctuk | their systems; calculation of interactions and

quantum  objects. Quantum

B3aMMOJICHCTBMI W JBMKCHHH KBaHTOBBIX | humbers. Atom. Discovery of new chemical

00BEKTOB. KBanToBbie quciia.
OTKpI)ITI/Ie HOBBIX XHMHUYCCKUX DJICMCHTOB U
YaCTHII.

ATtom. | elements and particles.

Ilocmpexeusummepi/Illocmpexeuzumul/Postrequisites

®usuka OoMBIHIIA KOJJaHOANbl  ecenTepl
nienry sjicreMeci, 3aMmaHayu (PM3MKAHBIH ©3€KTI
Macesenepi

Metoauka pemieHuss MpUKIaAHbIX 3amad mo | Methods of solving applied problems in physics,

¢busnke, AKTyaJbHbIE
COBpEMEHHOM (pU3MKN

npo6iemsr | Current problems of modern physics

Bazoapnama scemexuwici / Pykosooumens npozpammot | Prog

ramme manager

Hynuposa A.M.

| Teneruna O.C.

Telegina O.S., Nupirova A.M.
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Ecenmey aoicmepi scane gpusukansvix npoyecmepoi KomnoviomepJiik mooenoey /
Boiuucnumenvnovie memoovl u KOmMnoviomepHoe mooenuposanue uzuuecKkux npoyeccos /
Computational Methods and Computer Modeling of Physical Processes

OKy makcamut / Yueonasn uens | Purpose

Op TYpili cumaTTarbl (PU3MKAIBIK MPOLECTEpi
3epTTey  YIIIH  €cemTey  oaicTepi  MeH
KOMITBIOTEPITIK MOJICIIBICY/II KOJIIAHY bl UTEPY

OcBoUTh NPUMEHEHHE  BBIYMCIUTENbHBIX
METOJ0B M KOMIIBIOTEPHOI'O MOJEIMPOBAHUS
UIE  W3ydeHWs  (PU3MYECKHX  MPOIECCOB
pa3IMYHON NPUPOIBI

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

OKbimy

Hamuoiceci / Pesynomamot o6yuenus / Learning outcomes

Kyperbl coTTi  asiKraraHHaH KeiliH Ourim
ajTymbLiap

(U3HKAIBIK TPOLECC MOJENIH KYPY/bIH HETI3T1
epexerepin Oy JKoHE TYCIHY;

— KoyigaHOanel OarmapiamManapiabl MaijaiaHy
Ke31He (UBHUKATBIK porecTepIi
KOMITBIOTEPIIIK  MOJENBACYIIH OIICTEepi MEH
TOCUI/IEPiH OLTy XKoHE TYCIHY;

— €CeNTIH XKYbIK MIeUIMiH Taly YIIiH KOJaibl
OMICTI KOJI/IaHy;,

— KOMIIBIOTEPIIIK MOJIENb/ACY HOTIKEJEepiH
Tajujaay KoHe TYCIHIIPY;

— (U3MKAIBIK MpoIecTepAl MOAENbIACY Ke3iHje
omicTep MEH Tocuepai KOJITaHY/IbIH
TUIMJIUTITIH Oaranay;

— o3 OeTiHIIE X0HE 0acka oeOMeT Ko3JepiHeH
QIbIHFAH  aKNapaTThIH  JAYPBICTBIFBIH  CBHIHU
TYPFBIJIaH TaJiay, Oarajiay KoHe HeTi3/Iey

— ©3 KbI3METIH pediekcusiayra xoHe Oaranayra
XKoHE OapibIK KOCIOM KbI3MET OaphIChIH/IA OKYFa
JTarbIH

IMocae ycmemHoro
o0yyarommecsi OyayT
— 3HaTh U MOHMMAThb OCHOBHBIE MOJOXEHMS,
JeXalMe B OCHOBE IIOCTPOCHUS MOEIH
(bu3n4ecKoro npouecca;

— 3HaTb MU IIOHHUMATh HpI/IéMI)I 1 METOAbI
KOMIIBIOTEPHOTO MOJIEIUPOBAHUS
(1)I/ISI/I‘~ICCKI/IX MponecCoB MpHU MCIOJIb30BaAHUHA
MPUKIIAJHBIX TPOTPAMM;

3aBeplIeHHsl Kypca

— HpI/IMCHflTB HOI[XO)I?[HIPIIZ METO/I JJIA
HaXOXJCHHUS  TPUOIMKEHHOTO  PEIICHUS
3a/1a4u;

— aHAJIU3UPOBaTh M OOBSCHATH PE3YNIbTAThI
KOMITBIOTCPHOI'O MOJCIIMPOBAHUSA;

— OIeHMBaTh 3(PPEKTUBHOCTh NPUMEHEHHUS
HpI/IéMOB u MCTOAOB IIPpU MOJACIHNPOBAHUU
(bU3HUYECKUX MPOIIECCOB;

— KPpUTHUYCCKU aHAJIM3UPOBATH, OUCHUBATH U
00OCHOBBIBaTh JJOCTOBEPHOCTh MH(OpPMAIINH,
MTOJTyYEHHON CaMOCTOSITEIIBHO nu  u3
CTOPOHHHMX MCTOYHHKOB

— TOTOBBI TIPOBOAMTH PEQIIEKCHIO U OICHKY
CBOEH JIeATENIbHOCTH, U K OOy4YeHHMIO B

After successful
students will be

— to know and understand the basic provisions
underlying the construction of a model of a
physical process;

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

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

— analyze and explain the results of computer
modeling;

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

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

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

completion of the course,
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TEUEHUE BCceU

JACATCIIBHOCTHU

npodeccnoHanbHOM

Ilpepexeuzummepi/llpepexeuzumui/Prerequisites

Kypcmuiy kvickawa mazmynwt / Kpamxoe codepicanue kypca | Course summary

Karemnikrep: KIKTEY; aOCOJIIOTTI  JKOHE
CAJIBICTBIPMAITBI KaTemikrep. JKybIK caHmapMeH
’KacaaTblH amanaap. Kommbrotepiik
OKCIIEPUMEHTTIH  JOJIIIri  MEH  KaTeJwiri.
OyHKIUSIIAPIBIH JKYBIKTAYBbI. CaHpIK
g depeHmranus. CanpgpIK UHTETparusl.
Tenneynepnin canaplk menrimi. TeHaeynep
KYWeCiHIH  caHAblK memiMi. Kapamnaiibim
muddepeHIManAbK — TeHICYJIEpIiH  CaHJbIK
memiMi. MoJIenpACyaiH JKaambl TYCIHIKTEpI.

@usnkanelk O00BEKTUIEp MEH HpolecTepi
KOMITHIOTEPITIK MOJIEIBAEYTE apHaJraH
aKmapaTThlK  okydenep. Pusuka ecentepiH

KOMITBIOTEPIIIK MOJIEIIBJIEY.

[Torpemnoctu: kiaaccuduxaius; abconroTHas
U OTHOCHUTEJIbHAS MOTrPEIIHOCTH. JIeHCTBUS C
npuUOMKEHHBIME  yKcaMi. TOYHOCTh U
MTOTPEIIHOCTh KOMIIBIOTEPHOTO
skcriepuMenTta. [Ipubmkenue  GyHKIUI.
UwucneHnHoe g hepeHIpPOBaHHE.
UucneHHoe uHTerpupoBanue. YucieHHoe
pelueHre ypaBHEHUH. UuUCIEHHOE pelieHue
CUCTeM YypaBHEHMH. UHCIEHHOE pelIeHHe

OOBIKHOBEHHBIX Qg depeHIraIbHbIX
YpaBHEHMH. Oo6mme MOHATHUS
MOJEIIUPOBAHUS. WNupopmanronnsie
CHCTEMBI s KOMITbIOTEPHOT'O

MOJIETTUPOBAaHUSl (U3NYECKUX OOBEKTOB H
npoueccoB. KoMnberoTepHOoe MOIEnMpoOBaHUE
3a/1a4 1o (pu3HKe.

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

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

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

Ilocmpexeusummepi/llocmpexeuzumul/Postrequisites

®dusnka MmoH1 OOMBIHIIA KOJJaHOAIBI ecenTep/l
nienty szicreMeci. 3aMmaHayu (PM3MKaHBIH ©3€KTI
Macelenepi.

Mertoauka pemieHust MPUKIAAHBIX 33734 T10
¢busuke. AKTyaJbHbIE poOIeMbI
COBPEMEHHOM (PU3UKH.

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

bazoaprama sncemexuiici / Pykosooumens npozpammet | Programme manager

Hynuposa A.M.

\ Tenernna O.C., KaceimoBa AT

Telegina O.S., Nupirova A.M., A.G. Kasymova.
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Fouivim men oinim depyoeci Komnvromepiik adicmep mMen mexnonozuanap /
Komnviomepnvie memoost u mexnonozuu 6 nayke u oopazosanuu / Computer Methods and Technologies in Science and Education

OKy maxcamut / Yueonasn uens | Purpose

Oky cabaKTapbl MEH FBUTBIMHU
OKCHEPUMEHTTEpAI ’kobamay MeH eTKizyne
KOMITBIOTEPIIIK OICTEP MEH TEXHOJIOTHsIIap/IbI
KOJITAaHY/Ibl MEHT€PY

OcBouTh  NPUMEHEHUE  KOMIIBIOTEPHBIX
METOJIOB U TEXHOJIOTUI B MPOEKTUPOBAHUU U
IIPOBEICHUU YUYEOHBIX 3aHATUH M HAyUHBIX
9KCIIEPUMEHTOB

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

OKbimy

Homuiceci / Pezynemamol 00yuenusn / Learning outcomes

Kypersl corTi asikraranHaH KeiiH Olrim
aJIylibLiap

— MEKTeN MeH YHUBEPCUTETTET1 3aMaHayH OiriM
Oepy TMpOLECIHIH HEri3ri MiHJIETTepl MeH
TaJanTapbiH 01Ty XKoHE TYCIHY;

— KoyigaHOanel OarmapiamManapiabl MaijnaiaHy

Ke31He (bU3HKATBIK MporecTep/Il
KOMIBIOTEPJIIK MOJENBACYAIH QIICTepl MEH
TOCUI/IEpiH Oy ’KoHE TYCIHY;

—  COP, O0P,  KambIKTBIKTaH  OKBITY

TEXHOJIOTUSUTAPBIH KOJIJIaHA OTBIPBIIN, 3aMaHayd
cabaKThl )k00anay xxoHe KYpy;

— KOMIIBIOTEPJIIK  MOJIEb/CY HOTHXKEIEpPIH
Tanjay >koHe TYCIHIIPY;

— 3aMaHayH ca0aKThl O©TKI3Y Ke31HJAe SJiCTepi,
TOCUIIEp MEH TEeXHOJOTHUSUIapAbl KOJJIAHYIbIH
THIMJIUTITIH Oaranay;

— o3 OeTiHIIe ’KOHEe YIIIHII Tapan Ke3JepiHeH
QJIBIHFAH  aKNMapaTThIH  JIYPBICTBIFBIH  CBHIHU
TYPFBIJIAH Taljay, Oaranay KoHe HeTi3lIey;

— 03 KBI3METIH Tajijay, ©31H-031 Oarajay >KOHE
OapibIK KociOM KbI3MET OapbIChIHIA Y3MIKCi3
OKYyFa JaibIH 00Iy.

IMocse ycmemHoro
o0yuarmuecs OyayT
— 3HaTh W IIOHMMAaThb OCHOBHBIE 33/Jaud U
TpeOoBaHU K COBPEMEHHOMY
o0Opa3oBaTebHOMY IIPOLIECCY B IIKOJE H
BY3€;

— 3HaTh M IOHUMATh MNPUEMBI M METOJbI
KOMITIBIOTEPHOTO MOJIETTUPOBaHUS
(u3MYECKUX MPOILIECCOB MPHU HCIOIb30BAHUU
MIPUKJIAHBIX TPOTrpamM;

— IPOEKTUPOBATh M CO3/1aBaTh COBPEMEHHBII
ypok ¢ wucnoab3oBanueM [IOP, 3DOP,
JUCTAHIIMOHHBIX TEXHOJIOTHUI;

— aHAJIU3UPOBaTh M OOBSCHATH PE3YNIbTAThI
KOMITBIOTEPHOTO MOJIETTUPOBAHUS;

— OoueHMBaTh 3(PPEKTUBHOCTh NPUMEHEHHUS
NpuEMOB, METOJOB U TEXHOJOTMH MpH
IIPOBEJIEHUU COBPEMEHHOI'O YPOKa;

— KPUTUYECKH aHaJM3UpOBaTh, OLEHUBATh U
00OCHOBBIBaTh JIOCTOBEPHOCTh MH(OpMAIINH,
MTOJTyYEHHON CaMOCTOSITEIIBHO n  u3
CTOPOHHUX MCTOYHUKOB;

3aBeplIeHUs] Kypca

— IMPOBOAWUTHE CaMOAHAJIN3 W CaMOOICHKY

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

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

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

— analyze and explain the results of computer
modeling;

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

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

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

completion of the course,
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CBOCH JESITeTbHOCTU M OBbITh TOTOBBIM K
HENpPEepbIBHOMY OOYYEHHMIO B TEUYEHHE BCEH
npodeccnoHaNbHOM e TEIbHOCTH.

Ilpepexeusummepi/llpepexeusumul/Prerequisites

| -

Kypcmoin kbickawa mazmynst / Kpamroe cooepycanue kypea | Course summary

binim Oepyneri 1mMdpibIK  TEXHOJIOTHSIIAP.
KambIKThIKTaH OKBITY TEXHOJIOTHSIAPHI.
KommnproTepitik oicTep MEH TeXHOJOTHIIAP.IbI
KOJIZIaHa OTBIPBINT cabakTapisl kobamay, Kypy
KOHE  OTKi3y.  Du3MKanblKk  mpouecTepii
MOJIETIBACYAIH JKaNMbl TYCIHIKTepl. DU3HKANBIK
OOBEKTIIEp MEH MpOUeCTepli KOMITBIOTEPIIK
MOJICTIb/ICYT€ apHAIFaH 3aMaHayd aKHapaTThIK

Kyieep. Mexanuka, MKT JKOHE
TEPMOJUHAMHKA,  DJIEKTPOJMHAMHUKA  JKOHE
KBaHTTHIK  (u3uka  OoMbIHIIA  ecenTep.l

KOMHI)IOTepJ'IiK MOZICIIBALCY

udpoBeie TEeXHONOTHH B OOpa3OBaHHH.
JlMcTaHIIMOHHbIE TEXHOJIOTUH.
[IpoekTupoBaHue, co3laHue M IPOBEICHHE
3aHATUI C UCIOJIb30BAaHUEM KOMIIBIOTEPHBIX
METOJIOB W TexHojoruil. OOume NoHATHS
MOJICIUPOBAaHUS  (PU3UYECKUX  IPOLIECCOB.
CoBpemeHHbIE HH(POPMAIIMOHHBIE CHCTEMBI
IS KOMITbIOTEPHOT'O MOJIEIIUPOBAHUS
¢usznyeckux  OOBEKTOB M MPOIIECCOB.
KomMmmerotepHoe MonenupoBaHue 3a1ad  IIo
mexanuke, MKT wu  Ttepmoaunamuke,
JIEKTPOAMHAMUKE M KBAHTOBON (pU3HKE

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

Hocmpexeusummepi/Illocmpexseuzumot/Postrequisites

dusmka MmoH1 OOMBIHIIA KOJJaHOAIBI ecenTepi
nienry oaicreMeci. 3amaHayu (pU3MKaHbIH ©3€KTi
Moceenepi.

Mertoauka peleHuss MPUKIAAHBIX 3373y 110
busuke. AKTyanbHbIE pOOJIEMBI
COBPEMEHHOW (PU3HKH.

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

Bazoaprama scemexuici / Pykosooumens npozpammut | Prog

ramme manager

Hynuposa A.M.

‘ Teneruna O.C., KaceimoBa A.T'.

Telegina O.S., Nupirova A.M., A.G. Kasymova.
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2 2 OKY JKbLIBIHAAPHAJIFAH YJIEKTHBTIK MoHAep / DJIeKTUBHbIE THCIHILITHHBI 115 2 roaa odyuenusi / Elective disciplines

for the 2nd year of study

Du3uxa noni 60MUbIHWIA KONOAHOAIbL ecenmepoi uieuly a0icmemeci /
Memoouka pewenus npuxknaousix 3aoau no ¢gusuxe | Methods for Solving Applied Tascs in Physics

OKy makcamut / Yueonasn uens | Purpose

Konman6anbl  ¢Gu3MKaIbIK —ecenTepi
OICTEMECIHIH HETi3IepiH MEHrepy,
OOHBbIHIIIA KOJJaHOANbl ecenTepial MIeHIyAiH
KociOM OUTIK MeH JaFIbUIapbIH KaJIBIITACTRIPY

IIenry
¢dusnka

OBrnazeHne OCHOBaMH METOJIUKH PEIICHUS
MIPUKJIATHBIX duznIecKuX 3ajad,
¢dopmupoBaHue MPO(HECCHOHATBHBIX YMEHHM
Y HaBBIKOB PCHICHUS TPUKIATHBIX 3a7ad IO
(busuke

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

OKbimy

Hamuoiceci / Pesynomamot 06yuenusn / Learning outcomes

Kyperbl ¢oTTi  asikraraHHaH KeiliH Ourim
ajlymbLiap
— (usmka OoifplHIIA KoNIgaHOATBl ecenTepi

ISyl MEHT'ePY/IIH MaHbBI3IbUIBIFBIH 01Ty JKOHE

TYCIHY;
— (usmka OoifbIHIIA KOJJAHOANBl ecenTepl
HICHIYAIH  QJicTepl MeH TocuiaepiH Oiny,

MOHApaITBIK OaiilaHBICTap OPHATY;

— ©CeNTiH INapThl MEH IMIeuly ajIrOpuTMiH
Tanjnay, OuTiM anyuibuiapra Ienry OapbIChIH
Tapary;

— OPTYPJIl THMTET1 KOJJAHOAIBI €CENTEP/I1 STy

YIIiH 9iCTeMENiK TICIAePAl KOIIaHYy;

— TEeHJeyJiep ally JKOHE ecenTepil Ienly YIIiH
MaTeMaTHKa anmapaTelH THIM/II aianany;

- Oenrim o1p Tarnceipma
KapacThIPbUIATBIH  TpoOLeCTepl, KyObUIbICTap
MEH acepliepl Tajnaay kKoHe TYCIHIIPY;

— aKmapaTThl 137y, Taljay *oHe eHJey YIIH

FBIJIBIMHU, FBUIBIMHW TaHBbIMAJI XX3HE IH/I(i)pJ'II)IK

asCBIHIIa

IMocae ycnmemHoro
o0yyarommecsi OyayT
— 3HaTb M IOHMMAaTh 3HAYEHHE OCBOCHUS
pelIeHrs MPUKIaIHbIX 3a7a4 0 (PU3UKE;

— 3HaTh METOAbl M TPUEMBI pPELICHUS
MPUKIaIHBIX 3a1a4y o ¢u3uke,
yCTaHaBJIMBaTh MEKIPEAMETHBIE CBSI3U;

— aHaNIM3UpOBaTh YCJIOBUE 3aJadd |
QITOPUTM  pELICHHUs, TPAHCIUPOBATh XOJ
pelieHns o0y4Jaruumcs;

— HCNOJIb30BaTh METOAMYECKUE TPUEMBI JUIS
pelleHrs TPUKIATHBIX 3aJad  Pa3IUYHBIX
THUIIOB;

—  5¢}eKTHBHO  UCMOJIb30BaTh  ammapar
MaTeMaTHUKU JJIsi TOJY4YEeHUS ypaBHEHUH U
pelleHus 3a1ay;

— QHAJIM3HUPOBATh U OOBSACHATH MPOIIECCHI,
sBieHUs U 3(PQeKThl, paccMaTpUBaeMble B
paMKax KOHKpETHOH 3a1a4H;

—  HCIOJNb30BaThb  HAy4YHYIO,

3aBeplIeHHsl Kypca

Hay4HO-

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

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

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

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

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

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

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

completion of the course,
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pecypcrapibl naiinanany

MOMYJISIPHYIO ~ JIUTEpartypy ©  1udpoBbie
pecypchl Ui TOUCKa, aHajiu3a U 00paboTKu
nHpopmauu

Ilpepexeusummepi/llpepexeusumul/Prerequisites

Ecenrey axictepi JKOHE (hH3UKAIIBIK
IpoLecTepli KOMIBIOTEPITIK Mozenaey. Fpuibm
MeH O11iM Oepyieri KOMIBIOTEPITIK 9IiCTep MEH
TEXHOJIOTHsLIap.

BreraucnurenpHbIC MCTOAbl U KOMIIBIOTCPHOC
MOACIINPOBAHUC (1)I/I3I/I‘{GCKI/IX IMpoucCcCoB.
KOMHI)IOTCDHI)IG METOJABI H TCXHOJOTUU B
HAayKe U O6paSOBaHI/II/I.

Computational Methods and Computer Modeling
of Physical Processes.

Computer Methods and Technologies in Science
and Education.

Kypcmuiy kvickawa mazmynot / Kpamkoe codepicanue kypca | Course summary

dusmkanblKk ~ ecenrtep  QUIHKAIBIK  OLTiM
KYPBUIBIMBIHBIH, ~MaHBI3IBI Kypamaac Oeriri
peTiHze. EcenTepni mienry  MpoleciHae

CTY/IGHTTEp MEH OKYIIBUIAPJBIH OKY-TaHBIMJIBIK
kbi3MeTi. EcenTepai memyaiH —alropuTMAIK
omicrepin  Konmany.  Duswka  OOWBIHIIA
HIBIFapMallbUIBIK ~ ecentep.  KyphlibIcTaFsl
¢usukanblK ecenrtep. «MonekynanblK (QU3NKa»
OeuiMi OOMBIHIIA KOJAAHOAIBI ecenTepi Heny.
«TepmoauHamuka» OeniMi OONBIHILIA ecenTepl

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

O/IICTEMENIK EepeKIIeNiKTepl. DKCIEPUMEHTTIK
ecentepal menry omicremeci. OnTuka OOWBIHIIA
AKCIIEPUMEHTTIK €CENTEP/Il MIETy 9/1iCTeMEC.

dusnueckue 3a7aud  KaK  CYILECTBEHHBIH
COCTAaBHOM 3JIEMEHT CTPYKTYpbl (PU3NYECKUX
3HaHUIL. Y4eOHO-TI03HaBaTeNbHas
ACATCIIBHOCTL CTYACHTOB MW Yy4JalllUXCiad B
nporecce pemeHus 3agad. Vcnosnb3oBaHue
QITOPUTMUYECKUX METOJOB PELICHUS 3aj]ad.
TBopueckue 3anaun no ¢puzuke. Ouznyeckue

3aJ1a4n B CTPOUTENBCTBE. Pemenue
MPUKJIIATHBIX 3a/1a4 no pazneny
«MonekynspHast duzukay. Meroauka
peuieHus 3a/1a4 o pazneny
«TepmonrHaMuKay. Hcnonb3oBanue
METOA0JIOTUUECKHUX MPUHIUIIOB npu
peleHnmn 3a7ad4. Mertonuueckue
0COOEHHOCTH pelieHus 3a/1a4 o
AEKTPOCTATHKE. Meroanka pereHus
SKCIEPUMEHTAIbHBIX  3aJad.  Meroauka
peIICHUA OKCIECPUMCHTAJIBHBIX 3ada4d II0
ONTHKE.

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

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

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

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

experimental problems in optics.

Ilocmpexeusummepi/llocmpekeuzumul/Postrequisites

Bazoaprama scemexuiici / Pykosooumens npozpammut | Prog

ramme manager

Hynuposa A.M.

‘ Temeruna O.C., KaceimoBa A.T'.

Telegina O.S., Nupirova A.M., A.G. Kasymova.
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Mexmenme ycone KOO-0a pu3zuxa naninen oarumnuaoa yusimoacmaulpy aoicmemeci /
Memoouka opzanuzauyuu onumnuad no gusuxe ¢ wikone u gyze | The Methodsof Organization of Olympiads in Physics at School and University

OKy maxcamut / Yueonasn uens | Purpose

®usnka OOWBIHIIA OJMMITUANATBIK E€CEeNTEPIi
IICTy 9/ICTEeMECIHIH HETi3IepiH MEHTepy JKoHe

OBJ'IaI[eHI/Ie OCHOBAaMH MCTOIWKH PCHICHUA
OJIMMITHAJHBIX 3aaad 1o (1)I/ISI/IK€ u

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

OKYIIBLITAD ~MEH  CTyJACHTTEpre apHaJIfaH | OpraHu3aldi OJMMIIMAA JJIS IIKOJbHUKOB M | organizing Olympiads for schoolchildren and
OJIMMITAAIAJIAP]IbI YIUBIMIACTBIPY CTYJICHTOB students
Oxvimy namuorceci / Pesynomamut 06yuenus / Learning outcomes

Kyperbl corri askraranHan Kkeiiin 0Oidim | [Tociie  ycmemHoro 3aBepmenusi kypca | After successful completion of the course,
aJIymbLIap odyuarommecst OyayT students will be

— ¢usuka  OoiibIHINA  OpPTYpii  THUOTEri | — 3HATh M TMOHMMAaTh MeToAbl perieHus | — to know and understand the methods of solving
OJIMMITHAANIBIK ~ €CENTepai MIelly OMICTEpiH | OMMMIIHAIHBIX 3amad pasubix TtumoB 1o | Olympiad problems of various types in physics and
KOHE  OJIMMIMAJANBIK  ecenTepiai  memyai | Gusnke W KpuTepuu oueHuBaHus peurenus | the criteria for evaluating the solution of Olympiad

Oaranay KpUTEepHUIlIepiH OUTy *KoHE TYCIHY;

— OKyIIbUTAp MEH CTYACHTTEpre apHaJFaH
MOHJIK  OJMMIIMAAANapAbl  YHBIMIACTHIPY/IbIH
HET13T1 epexesiepl MeH TaJlaliTapblH OLTy;

— €CeMNTIH LIAPThIH JXKOHE ILIEIIM aJTrOpUTMIH
Tanaay, MoHapaiIbK OaiJaHbICTap OpHATY,

— OUTIM anymbUIapbl MOHIIK OJMMIIHAaIapra
KaTbICyFa JailblHAay YIIIH THIMII OAICTEMENIK
TOCLIAEPAl KOJAaHY;

— TeHJeyJiep ally JKOHEe ecenTepil Ienly YIIiH
MaTeMaTHKa anmapaTelH THIM/II Taianany;

- Oenrim o1p TarncelpmMa asichIH]IA
KapacThIPbUIATBIH  TpoOLeCTepl, KyObUIbICTap
MEH acepliepi Tajaay )kKoHe TYCIHIIPY;

— aKmapaTThl 137Iey, Taljay *oHe eHJey YIIH
FBUIBIMH, FBUIBIMH TaHBIMAIl JKOHE IUQPIIBIK
pecypcTapbl maiganany

OJMMITMAIHBIX 32744,

— 3HAaTh OCHOBHBIC MOJIOKEHUSI U TPEOOBAHUS
[0 OpPraHU3alUU MPEAMETHBIX OJIUMMHAA JJIs
IIKOJILHUKOB U CTY/ICHTOB;

— aHAJIMU3UpPOBaTh  YCJIOBHE 33Jaud U
AITOPUTM petieHus, yCTaHaBJINBATh
MEXKIIPEAMETHBIE CBSI3H;

— UCTOJIb30BaTh A ()EKTUBHBIE METOIUUECKHIE
npuéMBbl Ui MOATOTOBKH OOYyYarommxcs K
YYaCTHIO B MMPEAMETHBIX OJIMMITHAIAX ;

— 9(QQexTuBHO  HWCIONB30BaTh  ammapar
MaTeMaTUKH [JIS TIONYYCHHUS YpaBHEHUU W
pelieHus 3aiay;

— aHAIM3UPOBATh M OOBICHATH MPOIECCHI,
saBieHuss W 3¢G(EeKTh, paccMaTpUBacMble B
paMKax KOHKPETHOW 3a/1auu;

- HCIIOJIb30BAaTh HAay4HYIO, Hay4HO-

MOMYJSIPHYIO ~ JIMTEPATypy U IHU(PPOBBIE

problems;

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

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

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

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

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

— to use scientific, popular science literature and
digital resources for the search, analysis and
processing of information
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pecypcehl Ui TIOMCKa, aHaIu3a U 00pabOTKH
uHpOopMaIU

Ilpepexeuzummepi/llpepexeuzumui/Prerequisites

Ecenrey amicrepi JKOHE (hbU3UKAIIBIK
MPOLIECTEP/II KOMITBIOTEPITIK Mozaenaey. Fouipim
MeH OUTiM OepyJieri KOMIBIOTEPIIiK dICTEP MEH
TEXHOJIOTHUSIIAP.

BbruriciuTeibHble METOABI U KOMITBIOTEPHOE
MOJICTMPOBaHKE (PU3UUECKHUX MPOIECCOB.
KoMmbloTepHbIe METOABI U TEXHOJIOTHH B
HayKe ¥ 00pa30BaHUU.

Computational Methods and Computer Modeling
of Physical Processes.

Computer Methods and Technologies in Science
and Education.

Kypcmouinwick

awa mazmynol / Kpamkoe codepicanue kypca | Course summary

@Ou3HMKaIBIK OJMMITHAAAIap: TApUXbI, Ke3eH eI,
TajanTapbl, epeKmemkKTepi. S  KoHE 6
CHIHBINITAPFA apHAJFAaH TEOPHSIIBIK TYpPABIH
€cenTepi. 7-ChIHBIIKA apHAJIFaH TEOPHUSIIBIK
TYpABIH  ecenTepi. 8-ChIHBIKA  apHAJIFaH
TEOPMSUIBIK ~ TYpAbIH  ecentepi.  9-ChIHBINKA
apHaJIFaH TEOPUSUTBIK TypablH ecenrtepi. 10-
CHIHBIIIKA  apHAJfaH  TEOPMSUIBIK  TYpABIH
ecentepl. 1l-chbIHBIKA apHaJIFaH TEOPUSUIBIK
TYpAbIH ecenTepi. OKCHEPUMEHTTIK TYpJHbIH
OJIUMITHAMIANIBIK ecenTepl. MeKTen Ke3eHIHIH
TanchIpManap MakeTiH Kypy. Kananmblk >xoHe
OONBICTBIK ~ KE3€HJEpIiH  TalChIpMalapbiH
tangay. PecmyOnukanbIK Ke3eH TarchlpMaiapblH
tangay. ®uszuka OOWBIHIIA  XaJBIKAPAIBIK
OJIMMIIMAJANap/blH ~ TalChlpMalapblH  Tajujay.
KambIkreikTan OJIIMITHATaJIap bl OTKi3y
epeKUIeIKTEDI.

Ou3nYecKue OJUMIHUAIBI: WCTOPHS, DTAIlbl,
TpeOOBaHMS, 0COOEHHOCTH. Zagaun
TEOPETUUECKOro Typa It 5 u 6 KJIaccos.
3amaun TEOPeTUYEeCcKoro Typa st 7 Kiacca.
3ajaud TEOPETHYECKOro Typa Juisl 8 Kiacca.
3amaun TeopeTudeckoro Typa st 9 kiacca.
3amgauu Teoperuueckoro Typa miusa 10 kmacca.
3anaun Teopernyeckoro typa mus 11 kmacca.
OnuMnuagHeie 3a1a9d SKCIIEPUMEHTAITHLHOTO
typa. CocraBneHue  TakeTa  3aJaHUM
IIKOJILHOTO  JTama.  AHamu3  3ajaHuil
TOPOJICKOTO M OOJAaCTHOTO STamoB. AHaW3
3a/IaHU  PecyOJUKAHCKOTO JTama. AHalu3
3alaHuil  MEXIYHAPOJIHBIX OJHMIIHMAJT IO
¢buzuke. OcobenHoctu IIPOBEICHUS
JMACTAHIIUOHHBIX OJINMITHAL.

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

Ilocmpexeusummepi/llocmpekeuzumul/Postrequisites

Bazoaprama scemexuici / Pykosooumenw npozpammut | Prog

ramme manager

Hynuposa A.M.

‘ Temeruna O.C., KaceimoBa A.T'.

Telegina O.S., Nupirova A.M., A.G. Kasymova.
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STEM-6inim 6epy mexnonozuanaput / Texnonozuu STEM-oopazosanus / STEM Education Technologies

OKy maxcamut / Yueonasn uens | Purpose

STEM-taocinmin Herisri NpPUHIMITEPIH, OHBI
(¢u3MKa KypChIH OpTYpJi OKYy cabakTapblHIa
OKBITYy/Ia JKY3€Te achIpy OJICTEMECIH Hrepy.
Benarici3mik,

EKIVINTBUIBIK JKaFJaiijlaH IIbIFY

OcBoenne 0a3zoBpix mnpuHIMIOB STEM-
MO/AX0/la, METOJUKHU pealu3alud ero B
MperoiaBaHly Kypca (PU3MKH B Pa3HOTO BHIA
ydeOHbIX 3aHsATui. DopmMupoBaHHe yMEHUU

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

KOJIBIH Ta0y JaFIblIapbIH KAJIBIITACTHIPY HAXOJUTh BBIXO/T B cocTostHuM | OUt in a state of uncertainty, ambiguity, ambiguity
HEOTPeIeIEHHOCTH, HEOTHO3HAYHOCTH,
JIBYCMBICJICHHOCTH

OKbimy

Homuiceci / Pezynemamol 00yuenusn / Learning outcomes

Kyperbl coTTi  asikraraHHaH Keilin Outim
ajrymbLiap

— STEM Oinim OepyaiH Herisri 3amaHayu
TEOPUSIIBIK JKOHE 9/1iCHaMaNbIK HET13JIepiH Oiy;
— amFaH OuUTiMIepiH JKOFapbl OKYy OpHBIHA,
Mmekrenrte, komtemkae STEM-6imim  Gepyni
KY3ere acblpy TOKIpuOeciHe KOIAaHy;

— OKY 1C-OpEeKETiH Tajjiay koHe j)Kocrapiay,

— OKY 1C-opeKeTiH pediekcusiay *KoHe 031H-031

Oaranay;
— OpINTECTEpPMEH >KOHE OUTIM aTylIblIapMEH

KapbIM-KaTbIHAC, TaJIKbLIAY, KYMBICTBI TbIHAAY

JaFIbUIapbIHa ue 00Iy;

— TYBIHJIaFaH MOceJeNep/i MIenly JaFabuiapbiHa
re 00Jy JKOHE KOJAaHy KoHE IIeNIM Kaoblaay

Ke3iHJIe Tayekenre 6apyra naibid 0omy;

— Oakputaymap MEH  JKCIIEPUMEHTTEPIiH
HOTIDKEJIEPIH TEOPUSUIBIK Tajijay oAiCTEepiH,
KOMITHIOTEPITIK MOJICIIBIICY 9/IICTEPIH MEHTEPY.

IMocse ycmemHoro
o0yuarmuecs OyayT
— 3HATh OCHOBHBIC COBPEMEHHBIC
TEOPETUYECKHE U METOJ0JIOTHYECKHE OCHOBBI
STEM-o6pa3oBanus;

— TPUMEHATH TIOJIyYEHHBIE 3HAHHUS K
npakTuke peanusanuu STEM-o0pa3oBanus B
BYy3e, IIKOJIE, KOJUIEIXKE;

— aHAM3HUPOBATh W IUIAHUPOBATH CBOIO
y4eOHYIO J1eSITeTbHOCTD;

— OCYUIECTBIIATh Pe(IEKCUI0O U CaMOOLEHKY
cBoel yueOHOMU JAeqTeNbHOCTH;

— WMETh HaBBIKU OOIIEHHUS, OOCYXKICHHUS,
cClymianus  paboThl ¢ KOJJIeTaMH |
00yJaronmuMucs;

— UMETh W TMPHUMEHSITh HABBIKH pPEIICHUS
BO3HHUKAIOIIMNX TPOOJIEeM ©  TOTOBHOCTH
PUCKOBATh MPU MIPUHATUN PEIICHUS;

— BIAJETh METOJaMH  TEOPETHYECKOTO
aHalM3a  pe3ylbTaTOB  HAONIONCHUNU W
IKCIIEPUMEHTOB, MPUEMAMH KOMITBIOTEPHOTO

3aBeplIeHUs] Kypca

MOJCIIMPOBAHUS.

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

— apply the acquired knowledge to the practice of
implementing STEM education at a university,
school, college;

—analyze and plan your learning activities;

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

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

— have and apply problem solving skills and
willingness to take risks when making a decision;

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

completion of the course,
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Ilpepexeuzummepi/llpepexsuzumui/Prerequisites

Ecentey omicrepi KOHE (U3HKAITBIK
MPOIECTEP Il KOMITBIOTEPIIIK MOJICIIZICY.

BreraucnurenpHbIC MCTOAbl U KOMIIBIOTCPHOC
MOJCIIMPOBAHUC (1)I/I3I/I‘{CCKI/IX IpOnIcCCOB.

Computational Methods and Computer Modeling
of Physical Processes.

Kypcmoin kbickawa mazmynst / Kpamroe cooepacanue kypca | Course summary

STEM-06inim 6epyxin Herisri epexenepi. STEM
OuTiMiHIH maiiga OoJly JKOHE JamMy TapHXBbl.
STEM 6imim  Gepy Herizgepi. STEM-6inim

OcnoBubie nonoxenus: STEM-o6pa3oBanusi.
Uctopust Bo3HuKHOBEHUS U pa3zBuTus STEM-
oOpaszoBanus. OcHoBsl STEM-oOpa3oBaHus.

The main provisions of STEM education. The
history of the emergence and development of
STEM education. Basics of STEM education. The

OepydiH Ma3MyHbI MeH djicteMeci: okbiTynarbl | CopepikaHue 5 METOIUKA STEM- | content and methodology of STEM education:
kobanap; wuaesuapasl Oackapy >KoHE oJapibl | oOpa3oBaHusA:  THPOEKTHI B 00ydeHuwu; | pProjects in training; management of ideas and their
irepinery.  Kamamarbl, OOJBICTaFrbl — JKOHE | yIpaBJIeHHE HICSIMH W WX MpojaBmxkenue. | promotion. Analysis of the state of STEM
pecnyonukanarsl STEM-0inim Oepy »xarnaiibia | Ananmu3 cocrosuusi STEM-oOpasosanus B | education in the city, region and republic.
Tanjay. STEM 3epTXaHaJAPbIHBIH | TOPO/IE, obnactu U pecnyonuke. | Equipment of STEM laboratories.
KaOIBIKTapHI. O6opynoBanne STEM-naboparopuii.
H‘ocmpemusummepi/Hocmpemmumbt/PostrequT'sites

Bazoapnama scemexwici / Pykosooumens npozpammot | Programme manager

XKapnreikacos b.K. | Kapneikacos B.XK. Zharlykasov B.Zh.
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Pobomomexnuxa ootvinua npakmuxym / Ilpakmuxym no po6omomexnuxe / \Workshop on Robotics

OKy makcamut / Yueonasn uenw | Purpose

Nuxeneprik MOJICHHET CaJIaChIH]IAFbl
KY3BIPETTEP/l KAJIBITACTRIPY YIIiH (dHU3HKa
3aHIapbl MEH acHanThlK  OarJapiaMaibIK
Kypasiiapisl naiananyJibiH 0a3aibIK

KaruJ1aTTapbl MEH TOCULAEPIH Urepy

OcBoenue 0a30BbIX MPUHIUIIOB U IMPUEMOB
UCTIOJIb30BaHUSl ~ 3aKOHOB  (u3uku o
MHCTPYMEHTAJBHBIX MPOTPAMMHBIX CPENICTB
st GOpMHUPOBaHMS KOMIIETCHIMH B cdepe
WH)XEHEPHOU KYJIBTYPHI

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

OKbimy

Homuiceci / Pezynemamol 00yuenusn / Learning outcomes

Kypersl corTi asikraranHaH KeiiH Olrim
ajrymbLiap

—  poOOTOTEeXHWKAHBIH  HETI3rl  3aMaHayu
TEOPUSIIBIK JKOHE 9/IiCHaMaNbIK HET13[IepiH Oiy;
— amraH  OUTIMIEpIH  OKYy  TIpOIECiHAe
WHXKEHEpIIK  JJIEeMEHTTepli  ICKe  achIpy
TOXKIpUOECiHE KOJIaHy;

— POOOTOTEXHUKAIAFbI 3aMaHayu
TEHICHIMSUIAPABI ~ €CKepe  OTBIPBIN,  OKY
KBI3METIH TaJJIay kKoHE JKocmapay;

— pedekcusHbl, ©31HIH OKY 1C-OpEKETIH 631H-031
Oaranay/pl )KOHE TaJIay bl )KY3€ere acelpy;

— IIBIFAPMAIIBUIBIK  JKOHE CBHIHHU  OWJIAY/IbI,
MOHAPAJBIK J)KOHE UHKCHEPITIK ouriMai
JTAMBITYFa TalbIH 00JTY;

— TYBIHJIaFaH MOCeJeNep/ii NIy JaFabuIapbiHa
re 00Ty »oHEe KOJJaHy, TOYeJCi3 KOHE aJIKaJIbl
nrenrimMaep Kabbuigay Kesinae Toyekenre Oapyra
JaibIH 00Ty,

—  Oakpulaymap MEH  OKCIEPUMEHTTEPHAiH
HOTWDKEJIEPIH TEOPHSUIBIK —Tajjay odiCTepiH,
KOMITBIOTEPITIK MOJIENB/IEY SAICTEpiH MEHTepY.

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

PO2 — npuMeHATH INOJIy4YEHHBIE 3HAHUSA K
MIpaKTUKE peanuzanuu AJIEMEHTOB
WH)XEHepUHU B yueOHOM Mpoliecce;

— aHaNU3MpoBaThb U IUIAHUPOBATH CBOIO
yueOHyI0 JESATEIBHOCTD c y4€TOM
COBPEMEHHBIX TEH/ICHIIMI B pOOOTOTEXHHUKE;

— OCYLIECTBIATh pe(IIeKCHI0, CaMOaHaIu3 U
CaMOOIICHKY CBOEH y4eOHOM IeATeTbHOCTH;

— UMETh TOTOBHOCTb Pa3BUBATh KPEATUBHOE U
KpUTUYECKOE MBIILUIEHHE,
MEXIUCLUTIIINHAPHBIE " WH)XECHEPHBIE
3HAHUS;

— HMETb U MPUMEHATh HAaBBIKM pPELICHUS
BO3HUKAIOMIUX MpoOJeM U  TOTOBHOCTh
PUCKOBAaTh MPU NPUHATUU CAMOCTOSITEIBHBIX
Y KOJUIETHAJIBHBIX PEUICHUH;
— BIAAETh  METOAAMH

3aBeplIeHUs] Kypca

TCOPCTUUCCKOT' O

aHajM3a  pe3yJbTaTOB  HAONIOJCHUN W

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

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

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

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

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

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

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

completion of the course,

and
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HKCHEPUMEHTOB, MPUEMAMHU KOMIIbIOTEPHOIO
MOJICJINPOBAHUSL.

Ilpepexeuzummepi/llpepexeuzumui/Prerequisites

Feuteim Men Ourim  Oepyzeri  KOMIBIOTEPIIIK
o/licTep MEH TEXHOJIOTHUSIIAP.

KoMnbroTepHble METOABI W TEXHOJOTHH B
HayKe U 00pa30BaHMH.

Computer Methods and Technologies in Science
and Education.

Kypcmoin kbickawa mazmynst / Kpamroe cooepycanue kypea | Course summary

PobGotoTexHukara Kipicrie: poOOTTHI aHBIKTAY
KOHE OHBIH HeTi3r1 cUIarTamaapsl;
pPOOOTOTEXHUKAHBIH JaMy TapUXbl >KOHE OHBI
oprypui cananapaa KOJIJIaHy. PoGot
KOMIOHEHTTepi. PoOOTOTEXHUMKANBIK OacKapy
KyHenepi. PoOOTOTEXHMKAIBIK MPOTOTUIITED
oHE onapel chiHay. [loHapansik xo0amapaarsl
POOOTOTEXHUKAJIBIK xKyhenep.
PoOOTOTEXHHUKANIBIK 3epTTEyJiep JKOHE ©3eKTi
xobanap. PoGoToTeXHHMKaIaFbl 3KOHOMUKAJIBIK,
FBUIBIMH, MOJICHH JKOHE QJICYMETTIK acleKTijiep
Oosnamrakra POOOTOTEXHUKAHBI TaMBITY
(omemaiK  JKOHE OTaHJBIK  TEHACHLMIIAP).
PoOoToTexHHKanaFbl Maceneaepal menry.

BBenenne B poOOTOTEXHUKY: OIpENEICHHE
poboTa MW €ro OCHOBHBIE XapaKTEPUCTHUKU;
UCTOpUSL DPA3BUTUS POOOTOTEXHUKHM M €€
IPUMEHEHUsT B Pa3JIMYHbIX  OOJACTIX.
Komnonentsr po6ora. PobororexHuueckue
cucTeMbl ynpaBieHus. PoOororexHuueckue

MIPOTOTHUIIBI 51 150.¢ TECTUPOBAHUE.
PobGoToTexHuueckue CUCTEMBI B
MEKIUCUUIIIINHAPHBIX IIPOEKTaX.
PobGoToTexHnueckue UCCIIEI0BAHNS u
aKTyaJlbHbl€  MPOEKThl.  DKOHOMHUYECKHE,
Hay4Hble, KYJIbTYpPHBIE M  COLMAJbHBIC
acniekTel B poboroTexHuke  Pa3Butne

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

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

Hocmpexeusummepi/Illocmpexeuzumot/Postrequisites

Bazoaprama scemexuiici / Pykosooumenn npozpammut | Prog

ramme manager

Kapibikacos b.2K.

‘ XKapibikacos b.K.

Zharlykasov B.Zh.
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KOO-0a puzuxa men acmponomusanvl OKblmyOblH UHHOBAUUAIBIK 20icmepi /
Hnnosayuonnvie memoowsl npenooasanus gusuku u acmponomuu 6 gyse |
Innovative Methods of Teaching Physics and Astronomy at the University

OKy maxcamwt / Yueonasn uens | Purpose

FeutbIMU-TIeIarorukanblK  MIHACTTEPI STy
KOHE JIMCCEepTalMs »Ka3yFa IKOHE KOpFayFra

OBnazieHue HMHHOBAIIMOHHBIMU  METOJaMU
oOyueHus: pu3uKe U aCTPOHOMHH B BY3€ IS

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

naveiHablK  ymin  JKOO-ma  ¢usumka MeH | pemieHus HaydHo-Tiemarormueckux 3amad u | and pedagogical problems and prepare for writing
ACTPOHOMHMSIHBI ~ OKBITYJIBIH  HMHHOBAIMSUIBIK | IOATOTOBKM K  Hamucanuio u  3amure | and defending a dissertation
oIicTepiH MEHIepY JUCCePTaIU

Oxbimy namuorceci / Pesynomamut 06yuenus / Learning outcomes
Kyperbl corri askraranHan Kkeiiin 0Oidim | [Tociie  ycmemHoro 3aBepmenusi kypca | After successful completion of the course,
aJIymbLIap odyuarommecst OyayT students will be

— OKOFapbl OUTIM CaJIaChIHIAFhl MEMJICKETTIK
casicaTThl Oiy;

—  KOCIOTIK  KBI3METTIH
MEeJaroTUKaiblK HETI3epiH  JKOHE
¢u3uka MEH  acTPOHOMHUSHBI
Ma3MYHBbI MeEH OICTEMECIHIH
MaceJIeiepiH OLTy JKOHE TYCIHY;

— MOAynbIiKk OuniM Oepy OarnapiamanapblH,
KYMBIC OKY >KOCTapJIapblH, CHJUTa0ycTap MeH
OakpLIay MaTepuaiapbiH xobanay
JaFABUIaphIH TAIAy KOHE MEHTepY;

— WHTEPAaKTHBTI Kypajjap MeH KAIIbIKTHIKTaH
OKBITY TEXHOJIOTHSIIAPbIH MEHTEPY;

IICUXOJIOTUSIIIBIK -
KOO-na
OKBITY/IBIH
©3€KTi

— OKy Ic-opekeTiHiH Oenrimi  Oip TypiHe
OKBITYJBIH  WHHOBAIMSUIBIK ~ OJIICTEMETIEPIHIH
WHTEPAKTHBTI Kypaiaapbl MeH €H THIMII

TOCUIZIEPIH KOJIJIaHY;

— OKBITY/IBIH KEKe TOCUIAEpiH/Ie, OHBIH IIIiHIe
EBBK ©6ap OimiMm anmymisuiapra omicTep MeEH
TOCUIIEPAl KOMAAHYABI AQJENIEY,

— 3HaTh TOCYJAapCTBCHHYIO TIOJUTHKY B
00J1aCTH BBICIIET0 OOpa30BaHMUS;

— 3HaTb ¥  IIOHHMAThb  IICHXOJOIO-
MeJarornyeckue OCHOBHI MpodeccnoHaNbHOMI
NEATCIbHOCTH W aKTyaJbHBIE TPOOJIEMBI
CONlep’KaHUsT U METOJMKH TIPEeroIaBaHUs
(hM3HUKYN B aCTPOHOMHFH B BY3€;

— aHaJNM3UpOBaTb M OCBAaWBaTh HAaBBIKU
IMPOCKTUPOBAHUA MOAYJIBbHBIX
o0Opa3oBaTeNbHBIX  HporpaMM,  pabouux
y4eOHBIX IUIAHOB, cuadycoB u

KOHTPOJIBHBIX MaTCpHAJIOB;

— BJIaJ€Th HHTCPAKTUBHBIMHU CpEACTBAMU H
JAUCTAaHIIMOHHBIMHU TCXHOJIOTHUAMHU OGY‘-ICHI/I}I;
— HUCIIOJIB30BATh MHTCPAKTUBHBIC CPCJACTBA U

Hauboiee a¢heKTUBHBIE MOJIXOOBI
WHHOBAIIMOHHBIX ~ METOJUK  OOYYeHHS K
OIpeEIEHHOMY BUIY yueOHO
JIEATENHHOCTH;

— J0Ka3bIBaTb HCIIOJIB30BAHHC MCTOAOB U

— know the state policy in the field of higher
education;

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

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

— own interactive tools and distance learning
technologies;

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

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

— ready for reflection, introspection and training
throughout their professional activities
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— OapabplK  KociOM  KbI3MET  OapbIChIHIA
pedrexcusira, e3iH €31 Tangayra KOHE OKYyFa
aWbIH

NpuéMOB B WHAWBUAYAIBHBIX IOAXO0JAX K
00y4eHHIO, B TOM YHUCIIE U ¢ 00yYarOIIUMHUCS
¢ OOIT;

— TOTOBBI K pe(IieKCHu, CaMOaHAIU3y W
00y4eHHIO B TEUCHUE BCEH
podecCHOHAILHOM e TEIHbHOCTH

Ilpepexsuzummepi/Ilpepexeusumul/Prerequisites

KOO-ga (hU3UKAITBIK
KYPri3y dmicTemenepi

JKCIIEPUMEHTTEPl

Meronuka MIPOBEACHUS
SKCIIEPUMEHTA B By3€

(hU3UIECKOTO

Methodology of Conducting a Physical Experiment
at the University

Kypcmuin kvickawa mazmynot / Kpamkoe codepocanue Kypea |

Course summary

KOO-HBIH OKy TpOLECIHAE WHHOBALUSIIBIK
OiniM Oepy TEXHOJOTUSJIAPBIH MMalJanaHyabIH

MEJaroTUKAIBIK ~ IIAPTTAphIH  ICKE  achIpy.
YHUBEPCUTETTIH OKY MIPOIIECIH/IC
I1€1arOr MKaJIbIK, TEXHOJIOTHSIIAP YFBIMBL.
du3uKkaHbl OKBITY/Ia 3aMaHayu
TEXHOJIOTUSIIApAbl  KOJJaHy  MYMKIHIIKTEpI.

ChbIHM TYpFBIAH OMJIay TYpajbl *KaJMbl TYCIHIK.
briym TakcoHOMMSCHI HETI31HAE CTYACHTTEPIiH
KY3bIpETTUIINiH  apTThipy. IICHXOJIOTHSIIBIK-
MeJarOTUKAJIBIK 97eOUeTTerl KaybIMIAaCTHIKTHIH
3eprrey moHI. SMART  TexHONOTHsIIapbIH
naganany — Tocuimepl.  bomamak  dusuka
MYFalliIMJIEpiHiH FBUIBIMU-3€PTTEY KY3BIPETTEpPiH
KaJIBIITACTRIPYJAFbl  KEHC-TEXHOJIOTHSIIAP/IbIH
TEOpUsIBIK  Herizaepi. Du3MKaHBI  OKBITY
MpOoLECiHAe KOMITBIOTEPITIK OKBITY
TEXHOJIOTUSUTAPBIH  KOJNJAHYJABIH  TEOPHSUIIBIK
HeTri3epi. KambIKTeIKTaH OKBITY
TexHonorusutapel. OKBITYyIaFel  Keilip jkaHa
OIICTEP MEH TICUIED.

Peanuzanuss ~ menarorudyeckux — ycJIOBHM
WCIIOJIb30BaHUS WHHOBAIIHOHHBIX
00pa3oBaTEeNbHBIX TEXHOJOTHA B y4eOHOM
mpouecce By3a. [loHSATHE megaroruyecKux
TEXHOJIOTMM B y4yeOHOM IIpoIlecce BYy3a.
B0O3MOXHOCTH TPUMEHEHUS COBPEMEHHBIX
TEXHOJOrM B o0ydeHuun ¢usuke. OOuee
IIPENICTABICHUE O KPUTHYECKOM MBIIUIEHUH.
[loBpIllIEHNE KOMMIETEHTHOCTU CTYJIEHTOB Ha
OCHOBE TakcoHomuu bmyma. Ilpenmer
uccienoBaHusl AccolMalMM B IICHXOJIOTO-
neparoruyecko  smreparype.  CrocoObl
HCMOJIb30BAHUS SMART-TexHOIOTHH.
TeopeTnyeckue OCHOBBI KEUC-TEXHOJIOTUH B
(hOopMHPOBaHUM HAay4YHO-HCCIIEI0BATENbCKUX
KOMIIETEHIINI OyAyIuX MeaaroroB (U3HKH.
Teopernueckue  OCHOBBI  HCIIOJIb30BAHUSA
KOMIIBIOTEPHBIX TEXHOJIOTUH OOy4YeHHs B
nporecce oOydenus ¢uzuke. TexHOIOrHN
JTUCTAaHIIMOHHOTO  o0ydeHus.  Hekoropsie

HOBBIC MCTOABI 1 TIPUCMBI B O6y‘-IeHI/II/I.

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

Hlocmpexeusummepi/Ilocmpexsuzumot/Postrequisites
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Bazoaprama scemexuwiici / Pykosooumens npozpammer | Programmemanager

Hynuposa A.M.

| Teneruna O.C. | Telegina O.S., Nupirova A.M.
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Kozapul sicone opma mekmenme puzukanvt OKblmyOvlH, meopusacol MeH adicmemeci /
Teopus u memoouka ooyuenusn guzuxe 6 evicuent u cpeonen wixore | Theory and Methods of Teaching Physics in Higher and Secondary Schools

OKy makcamut / Yueonas uens | Purpose

FrumpiMu-nienarorukanplk  MiHACTTEPAl STy
KOHE JIMCCepTalvs Ka3dyFa >JKOHE KOpFrayra
JMAWBIHABIK VIIIH JKOFaphl )KOHE OpTa MEKTEITe

OBnazieHuEe TEOpHEH U METOAMKON 00ydeHUs
¢u3MKe B BBICHICH W CpeIHEH IIKOJIeIS
pelieHusT Hay4yHO-TIEAaroru4eckux 3aaad |

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

¢Gu3MKaHbl ~ OKBITYIBIH  TEOPHSCHI ~ MEH | IOATOTOBKM K Hamucanuto U 3ammurte | for writing and defending a dissertation
ONIICTEMECIH MEHTepY JIMCCEPTALIUH

Oxvimy nomuaiceci / Pezyiomameut 06yuenusn | Learning outcomes
Kypcerbl carri asikraranHaH keiiin Outim | [Tocie ycmemnoro 3aBepumieHusi kypcea | After successful completion of the course,
aJrymbLiap odyuarommecsi OyayT students will be

— JKOFapbl KoHE opTa OuTiM Oepy caachIHAarbl
MEMIIEKETTIK CascaTThl Oiy;

—  KOCIOTIK  KBI3METTIH  [ICUXOJOTHUSUIBIK-
MeIarorukanelK  Herizaepin skoHe KOO wmeH
MeKTenTe (U3MKaHBl OKBITYABIH Ma3MyHBl MEH
O/IICTEMECIHIH ©3€KTI MaceleNepiH Ouly »KoHe
TYCIHY;

— JKOO-na kacibu KpI3METTI KYy3€re acelpy YIIiH
MOJyJbAIK OuniM  Oepy  Oarnapiamalnapbl,
KYMBIC OKY >KOCTapJIapblH, CHJUTa0ycTap MeH
OakpLIay MaTepuaiapbiH xobanay
JaFAbUIapblH Talliay JKOHE Wrepy, COHJai-ak
cabakTapzpl ko0anay >KoHE MEKTEI YIIiH KbICKa
YKOHE OpTa MEP31M/Ii JKOCTIapJIap bl d31pIiey;

— WHTEPAaKTHBTI Kypaijap MEH KAlIbIKTHIKTaH
OKBITY  TEXHOJIOTHSUIAPBIH  93ipJiey  JKOHE
naiganany TOCUIIEpiH MEHTEpY;

— YHHBEPCUTETTE MOHE MEKTeNTe OKy ic-
opekeTiHiH Oenrimi Oip TypiHE OKBITYABIH
WHHOBAIMSUTBIK OJ[ICTEMEJIEPIHIH HHTEPaKTHUBTI
KypaJapbl MEH THIMJII TOCIIEPiH KOJJIAHY;

3HATb TOCYHAapCTBCHHYIO IIOJIMTHKY B

00J1acTy BBICILIETO U CPEHET0 0Opa30BaHNUS;

3HaTb n IIOHUMAaThb IICUXO0JIOI'O0-

MeJarornyeckue OCHOBBI MPOo(deccuoHaNbHOM

ACATCIIBHOCTH H

aKTyaJlbHble MPOOIEMBI

COJIep’)KaHUsl W METOJIMKH TPEIoJIaBaHUs
(Gu3MKU B By3€ U ILIKOJIE;

— aQHAIM3UPOBAaTh W OCBAWBaTh HABBIKU
MIPOEKTUPOBAHHUS MOJTyJIbHBIX
o0pa3oBaTeNbHBIX  MpOrpaMM,  pabouYuX
y4eOHBIX IUIAHOB, cuadycoB n

KOHTPOJIbHBIX MATCPUAJIOB JId pCaiu3allvn
HpO(I)CCCHOH&HBHOI’I ACATCIIbBHOCTHU B BY3€, a

TaKXKe
pa3paboTKoit

KOHCTPYHPOBaHUE YPOKOB u
KPAaTKOCPOYHBIX u

CPECAHECPOYHBIX IUIAHOB IS IIKOJIBI,

BIafeTh npuémMamu  pa3paboTKu U

HCIIOJIB30BAHHA HWHTCPAKTHUBHBIX CPEACTB U
JUCTAaHIITMOHHBIX TEXHOJIOT UM o6yquI/1;1;
— HCIIOJIB30BATh MHTCPAKTUBHBIC CPCJACTBA U

HanboJiee

s¢deKkTUBHBIE MOAXO/bI

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

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

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

— master the techniques of developing and using
interactive  tools and  distance learning
technologies;

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

— to prove the use of methods and techniques in
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— OKBITYJIBIH JKE€KE TOCUIIEPIHJE, OHBIH IIIiHJC
EBBK 6ap OiniM amymsuiapMeH oicTep MEH
TOCUIAEP Il KOJAHY bl IJIEIICY;

— OapnbplK  KociOM  KbI3MET  OaphIChIHIIA
pebdnekcusra, 631H 631 Taljgayra JXOHE OKYyFa
JTalbIH

WHHOBAIlMOHHBIX ~ METOJIUK OOY4YeHHUS K
onpeAcnéHHOMY BUAY YUeOHOU NesSTeIIbHOCTH
B BYy3€ U IIKOJIC;

— JIOKa3bIBaTh HCIIOJNb30BAaHUE METOJIOB U
NpuE€MOB B WHAWBUAYAIBHBIX IOAXO0JAX K
00y4eHHIO, B TOM YHUCIIE U ¢ 00yYarOIIUMUCS
¢ OOII,;

— TOTOBBI K pedJeKkcuu, caMoaHAIM3y |
00yUYCHHIO B TEUCHUE BCeii
podhecCHOHATLHOM I TEIILHOCTH.

individual approaches to learning, including with
students with SEN;

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

Ilpepexsuzummepi/Ilpepexeusumul/Prerequisites

KOO-ga (bU3UKAITBIK
KYPri3y dmicTemenepi

JKCIIEPUMEHTTEPl

Meronuka MIPOBEACHUS
SKCIIEPUMEHTA B By3€

(hU3UIECKOTO

Methodology of Conducting a Physical Experiment
at the University

Kypcmuin kvickawma mazmynot / Kpamkoe codepocanue Kypea |

Course summary

Opra >xoHe KoFapbl OuTiM Oepyni JambBITYIbIH
Ka3ipri Ke3eHiHAer! (U3MKaHbl OKBITY TEOPHSCHI
MEH OJIICTEeMECIHIH ©3eKTI Mocelenepl MeH
MmiHaertepi. Kasipri wmekrenTeri (pu3MKaiIbIK
Ou1iM Oepy TYKbIpbIMAaMasapbl (AIEMIIK KOHE
OTaHJBIK). DU3NKaIBIK O11iM oepy
cTa”naprrapel. @usuka MyranimMi MeH (u3mka
OKBITYIIBICBIHBIH HEri3ri KpI3MeTi. MekTenre
woHe XKOO-na ¢u3uKaHbl OKBITYABIH FHUIBIMU-
TEOPUSATBIK  JKOHE  OJICTeMENiK  Heri3aepi.
@u3uKaHbl OKBITY SICTEPl MEH KYpaJdapbIHbIH
KYHeci: KIACCHKANbIK >KOHE WHHOBAIMSIIBIK.
Opra >xoHEe opTa apHayJbl OKY OpBIHIApBIHIA
¢duzuka OoiibIHIIA OKYy cabaKTapbIH
YHUBIMAACTBIPY TYpJiepi (OTaHIBIK JKOHE dIEMJIIK
Toxipube).  Korappr  MekrenTe  (huszMKa
OolbIHIIAa OKY ca0akTapplH YHBIMAACTHIPY
(oTaHABIK XKOHE QNMeMIIK Takipube). MekrenTe

AKXTyanpHBIE TIPOOJIEMBI U 33Ja4d TEOPUU U
METOJIUKH o0y4eHus duzuke Ha
COBPEMEHHOM JTale pa3BUTHs CPEIHEro |

BBICIIIETO o0Opa3oBaHusl. Konuenmuun
COBPEMEHHOTO  IIKOJBHOTO  (PU3UIECKOTO
obpasoBanusi (MHpOBass M OTEYECTBCHHA).
Cranmaptel  Qu3znueckoro  oOpa3oBaHUS.

OcHOBHBIE BHIBl JEATEIBHOCTU  YUUTEIS
¢u3uku u npenonasarens guuku. Hayuno-
TEOPETUYECKME W METOAMYECKHE OCHOBBI
npenojaBaHus (U3MKKM B IHIKOJE U BY3e€.
Cuctema METOJOB M CPEICTB OOy4YEHHS
¢u3MKe: KIACCMYECKHEe W WHHOBAI[MOHHBIE.
Bunsl opranuzanuu y4eOHBIX 3aHATHH 110
¢u3MKe B CPETHUX U CPEIHUX CIEHUATbHBIX
y4eOHBIX 3aBelCHUSX (OTEUECTBEHHBIH U
MupoBOoM ombIT). OpraHuzanus y4eOHbIX
3aHATUM 1O ¢Qu3MKe B BBICHIEH MIKOJIE

Actual problems and tasks of the theory and
methodology of teaching physics at the present
stage of development of secondary and higher
education. Concepts of modern school physical
education (world and domestic). Standards of
physical education. The main activities of a physics
teacher and a physics teacher. Scientific,
theoretical and methodological foundations of
teaching physics at school and university. The
system of methods and means of teaching physics:
classical and innovative. Types of organization of
physics classes in secondary and secondary
specialized educational institutions (domestic and
world experience). Organization of physics classes
in higher education (domestic and world
experience). Control and evaluation activities in
physics at school and university. Extracurricular
and extracurricular activities, contact with parents
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xoHe JKOO-ma ¢wusmka OoiipiHIIA OaKbLIay-
Oaranay ic-mmapanapel. CBHIHBIITaH THIC >KOHE
cabaKTaH THIC )KYMBICTAp, aTa-aHaJapMeH >KOHE
QJIeyMETTIK KbI3METTEPMEH OailylaHbIC.
MekTente JKOHE YHUBEPCUTETTE (U3HUKAHBI
OKBITY/IaFbl TIOHAPAJIBIK ACTICKTLIIEP.

(OTeUeCTBEHHBIH W MHPOBOH  OIIBIT).
KoHTpONIbHO-OLIEHOYHBIE MEpONPHUATHS 110
¢usnke B mKoJe W By3e. BHekiaccHas wu
BHEYPOYHAs JESATEIbHOCTh, KOHTAKTUPOBAHUE
C POJUTENSIMA W COLMATBHBIMH CIY)XOaMHu.
MeXIUCUUIUTMHAPHBIE aCTIeKThI npu
oOyueHuu (uU3MKe B IIKOJIE U BY3E.

and social services. Interdisciplinary aspects in
teaching physics at school and university.

Hocmpexeusummepi/Illocmpexeuzumot/Postrequisites

Bazoapnama scemexuwici / Pykosooumenv npozpammot | Prog

ramme manager

Hynuposa A.M.

| Teneruna O.C.

Telegina O.S., Nupirova A.M.
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KOO men mekmenme ¢husuka 0oiivinuwia 2olvimu 3epmmeynepoi YiublMOoacmulpy HcoHe xeocnapaay /
Opzanu3zayus u NAIAGHUPOBAHUE HAYUHBIX UCCEO08AHUIL NO (hu3UKe 6 8y3e u wiKone /
Organization and Planning of Research in Physics at University and School

OKy makcamut / Yueonasn uens | Purpose

Op Typii OKy cabakrapbiHaa (U3MKa KypChIH
OKBITY/Ia TTOHAPAIBIK TICUIII JKy3ere achlpyablH
3epTTey  JAaFabUIaphl MeH omicTeMeciH
KETULIIPY. Benrici3mik, €KIYIITHUIBIK
KaFJaiibIHaH WIBIFY JKOJBIH Taly IaFIbUIapbiH

COBeleeHCTBOBaHI/Ie HCCICA0BATCIBCKHUX
HAaBBIKOB n METOAUKHN peainsanun
MCKIUCHOUITIIMHAPHOI'O nmoaxoga B

IIpernoilaBaHuM Kypca (pU3MKH B pa3HOTo BHJA
y4eOHBIX 3aHATHH. POpMHUpPOBaHUE yMEHUIA

KaJIBIIITACTBIPY. HaxoauTb BbBIXOJ B COCTOsAHUH
HCOHpGI{GHéHHOCTH, HCOJHO3HA4YHOCTHU,
JABYCMBICJIICHHOCTH.

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

OKbimy

Hamuoicect / Pesynomamot 06yuenusn / Learning outcomes

Kyperbl coTTi  asikraraHHaH KeiliH Ourim
aJIymbLiap

— (u3uKa cajachlHJIAFbl FRUIBIMHU 3€pTTEYNEpi
YUBIMIACTBIPYABIH HETI3T1 3aMaHayl TEOPHSIIBIK
’KOHE 9JlICHAMAaJIBIK HEri3/1epiH Oiny;

— anrad Ourimaepid KOO, mekrern, KOJUIeIKIe
KYMBIC iICTETeH Ke3/1e KOJIJaHy;

— OUTIM aJTyIIBIHBIH FBUIBIMU-3€PTTEY KBI3METIH
Tanjay >kKoHe jKocrapiay;

— ©31HIH FBUIBIMU KbI3METIHJE ©31H-031 Oarainay,
pedieKCusHbI XKy3ere acslpy

— FBUIBIMHBIH Ka3ipri JKaFJailblH, KOFaMHBIH
KQXKETTUTIKTepl MEH JaMybIH €CKepe OTBIPHIIL,
OKYIIBUTAPIGIH OPBIHJAYBI YIIH KOJI KETIMJIl
3epTTey TaKbIPBINITapbIH Taba Oiiy;

— Oakputaymap MEH  JKCIIEPUMEHTTEPIiH
HOTIDKEJIEPIH TEOPUSUIBIK —Tajjay OAiCTEepiH,
KOMITBIOTEPIIIK MOJIENIbJIEY SICTEPIH MEHTEPY;

— 3epTTey TakbIpblObl OOMBIHIIA FBUIBIMH

IMocae ycmemHoro
o0yyarommecsi OyayT
— 3HaTh OCHOBHBIE COBPEMEHHBIE
TEOPETUUECKUE U METOJ0JOTUYECKHE OCHOBBI
OpraHM3alliil HAayYHBIX HCCIEJOBAaHUHA B
o0nactu HU3HKY;

— TPUMEHATH TIOJIyYEHHBIE 3HAHUS TPHU
pabote B By3e, IIKOJIE, KOJUIEIKE;

— aHaIM3upoBaTh M IUIAHUPOBATh HAYYHO-
HCCIIEIOBATENbCKYIO JesTeTbHOCTh
oOyuaromerocs;

— OCYHIECTBIISATh peQIIEKCHIO, CaMOOLEHKY
CBOEH HAyYHOU JIEATEIbHOCTH;

— yYMeTb HaxOJUTh TEMbI HCCJICIOBAHHM,
JOCTYMHBIE JUIsl BBITOTHEHUS YYallUMHUCH,
YYUTHIBAIOIIUX  COBPEMEHHOE  COCTOSTHHE
HayKH, MOTPeOHOCTH U pa3BUTHE OOIIECTBA;

— BJIAIETh METOJaMH  TEOPETHYECKOTO

3aBeplIeHHsl Kypca

aHaJIn3a PE3YJIbTATOB HaGHIO,HeHI/Iﬁ )4

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

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

—analyze and plan the student's research activities;
— to carry out reflection, self-assessment of their
scientific activities;

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

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

— analyze scientific materials on the topic of
research.

completion of the course,
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Mar€puajiaapabl Tajiaay.

OKCIICPUMCHTOB, HpI/IéMaMI/I KOMIIBXOTCPHOI'O
MOJCIIMPOBAHUA;

— AHAJIMU3UPOBATH HAYUYHBIC MATCpHAJIbl I10
TEMC UCCIICIOBAaHUA.

Ilpepexeuzummepi/llpepexeuzumui/Prerequisites

Kypcmuiy kvickawa mazmynwt / Kpamkoe codepicanue kypca | Course summary

FoutbiMu 3epTTeyni YUBIMAACTHIPYABIH HETI3T1
epexernepi. Du3ukanbIk enmemaep. MekTer neH
’KOO-na FpUIBIMU KBI3METTI YUBIMAACTHIPY. OKY
MIPOLIECIH YHBIMIIACTBIPY/IBIH KOOAIBIK HBICAHBI.
biniM  amymbuiapAblH - FBUIBIMH - KBI3METIH
YMBIMAACTBIPY1A STEM-TexHonorusuiapabl
(STEAM, STERM) mnaiiganany. Op Typdi
JCHIeHIeriT OKYIIbUIap MEH CTYACHTTEP/iH
FBUIBIMU KoOanapbIH Tannay. binim
QTYIIBLTAPABIH FBUTBIMH K00aTapBIHBIH
TaKbIPBIITAPBIH ~ TaHJAAyJIarbl  JKOHE  iCKe
achIpyJaFrbl OTaHIBIK JKOHE OJIEMJIIK YpIiCTep.
CTyneHTTiH KypCTHIK KYMBICHL. CTyIeHTTIH
TUTUTOMABIK ~ JKYMBICHI ~ OHE  JMIUIOMJIBIK
’K00AacChI. FouteiMu-3eptrey JKYMBICTapbIH
peciMaey xkoHe Kopray epexenepi. [lmarmar
JKOHE aKaJeMHSIIBIK aJajbIK.

OcHoOBHbIE MOJIOKEHUS OpraHu3aIun
HAay4HOTO  HCCJIEIOBAHUSI. duznueckue
HU3MEpEHHUS. Opranuzanus Hay4YHOU

NEeATENILHOCTH B IIKOJIe W By3e. [IpoekTHas
¢bopMa opraHuzanud y4eOHOro TMpoIecca.
Wcnonb3oBanue STEM-texHonoruit
(STEAM, STERM) B opranusanuu HaydHOH
NEeSATETbHOCTH o0yJaronmxcs. Ananus
HAyYHBIX MPOEKTOB YYAIllUXCS U CTYJIEHTOB
Ha  pa3HBIX  ypPOBHSAX  MPEACTABICHUS.
OtedecTBEHHbIE W MHUPOBBIE TEHACHIIMH B
BEIOOPE W  peanm3alii TeM  HAYYHBIX
npoekToB oOydarommxcs. KypcoBass pabora
crynenta. Jlunomuas paboTta U JUTIIOMHBIN
MpoekT cryaeHrta. [IpaBuna odopmieHus u
3aIUTHI HAYTHO-UCCIIEA0BATEIIHLCKON PaOOTHI.
[Inaruat u akajeMuyecKkas 4eCTHOCTb.

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

Ilocmpexeusummepi/llocmpekeuzumul/Postrequisites

TarpuIbIMIaMaZaH 6Ty  MEH  MarucCTpIIiK
JACCEePTALUSHBI OPBIHIAY/IbI KaMTHUTBIH
MAaruCTPAHTTHIH FBUIBIMU-3EPTTEY KYMBICHI

HayuHo-uccnenoBarenbckas pabota
MarucTpanra, BKJIrO4asd IMPOXOKIACHUC
CTAXUPOBKH W BBIIIOJHCHUE MaruCTepCKOMN
JIMCCePTALUH

- Research work of a master student, including
internship and writing of Master's thesis

bazoaprama scemexuiici / Pykosooumens npozpammut | Prog

ramme manager

Hynuposa A.M.

| Teneruna O.C.

Telegina O.S., Nupirova A.M.
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Duszuka rHcane acmpoHoOMUA OOUBIHUIA OINIM ANYUIBLAAPObIH, HCOOANBIK, Kbi3Memi /
Ilpoekmuasn desmenvrocme odyuarouuxca no usuxe u acmponomuu / Project Activities of Studying in Physics and Astronomy

OKy maxcamut / Yueonasn uens | Purpose

Mekrente koHe JKOO-ma  ¢usuka wmeH | COBEpIICHCTBOBAHME  HCCIEIOBATEIbCKHUX, | Improving research, management and
ACTPOHOMHMSIHBI OKBITYlla TIOHApAJBIK TOCUIMI | yIpaBICHYECKUX M MpeAlpHHUMATeNbekux | entrepreneurial competencies and methods of
iCKe achIpY/bIH 9iCTEMENICpiH JKOHE 3epTTey, | KOMIETCHIMA ¥  MeTomuKu  peanusaiuu | implementing an interdisciplinary approach in
0acKapyIIbUIBIK, KOCIMKEPIIiK | MEKAUCIUILTMHAPHOTO H0AX0/1a B | teaching physics and astronomy at school and
KY3bIPETTUTIKTEPIH KETUIIIPY. npenojaBaHuy  (U3UKA W acCTPOHOMHH B | UNIVersity.
IIKOJIC U BY3€.

Oxbimy namuorceci / Pesynomamut 06yuenus / Learning outcomes
Kyperbl corri askraranHan keiiin 0Oidim | [Tociie  ycmemHoro 3aBepmenusi kypca | After successful completion of the course,
aJymbLIap odyuarommecst OyayT students will be

— (u3uka KOHE AacCTPOHOMHS CaaChIHIAFbI
xoOanay KbI3METiH YHWBIMAACTBIPYIBIH HETI3T1
3aMaHayd TEOPHSUIBIK JKOHE  OJ[ICHAMAIBIK
HeTi3/1epiH O1y;

— YHUBEPCUTETTE, MEKTEIITE, KOJUIEKAE KYMBIC
icTey Ke3iHJle anFaH OUTIMIEpiH KOJAaHy JKOHE
JaMBITY;

— Mekrten neH JKOO-ga 6iniM amynisiapIbH
AKO0O0aNbIK KbI3METIH TaJlIay ’KoHE yKocIapiay;

— ©31HIH FBUIBIMU KbI3METIH ©31H-031 Oaranay
MeH pe(dIeKCHsHBI JKY3ere achlpy, ChIHH
OJIay/bl IaMBITY;

— FBUIBIMHBIH Ka3ipri JKaFJailblH, KOFaMHBIH
KQXKETTUTIKTepl MEH JaMybIH €CKEepe OTBIPHIIL,
OKYIIBUTAPJIGIH OPBIHIAYBI YIIH KOJI KETIMJIl
KoOanap/IbIH TaKbIPBINTApbIH Taba Oiny;

— Oakputaymap MEH  JKCIIEPUMEHTTEPIiH
HOTIDKEJIEPIH TEOPUSUIBIK —Tajjay OAICTEepiH,
QIIBIHFAH JIEPEKTEPIi KOMITBIOTEPIIIK MOJICIBICY

- 3HATh OCHOBHBIE COBpPEMEHHBIC
TEOPETHYECKHE U METOAOJIOTUIECKHE OCHOBBI
OpraHu3alliil TPOCKTHOH JeSTeIbHOCTH B
o0nacTi (pU3MKH U aCTPOHOMMH;

— TPUMEHSTh W pa3BUBaTh MOJYYCHHBIC
3HaHUS T1pu  paboTe B By3e, MIKOJIE,
KOJUTEITKE;

— aHAJIM3MPOBAThH U TUIAHUPOBATH MPOCKTHYIO
JEATeIbHOCTh 00YJaOIINXCs B IIKOJIE U BY3€;
— OCYILECTBIISATh PE(PIEKCUI0 U CaMOOICHKY
CBOCH HAy4YHOH JeSTEeIbHOCTH, pa3BUBAThH
KPUTHUYECKOE MBIIIJICHHE;

— yYMeThb HaXOAWUTh TEMBI  MPOEKTOB,
JOCTYIIHBIE [UIS BBIIOJHEHUS YYalIUMMUCH,
VUUTBHIBAIONINX  COBPEMEHHOE  COCTOSIHHE
HayKH, TOTPEOHOCTH U Pa3BUTHE OOILECTBA;

— BIAJETh METOJaMH  TEOPETHUYECKOTO
aHalM3a  pe3yJlbTaToB  HAOMIOAECHUN U

OKCIICPUMCHTOB, HpI/IéMaMI/I KOMITBIOTCPHOT'O

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

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

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

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

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

— master the methods of theoretical analysis of the
results of observations and experiments, techniques
of computer modeling and processing of the
obtained data;
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YKOHE OHJICY 9/IICTEPIH MEHTepY;

— ko0amap TakKbIpbIOBl OOWBIHINIA FHUIBIMH,
AHBIKTAMAJTBIK KOHE
MaTepHalAapabl TaIay.

FBUILIMU-KOIIILTIK

MOJIETTUPOBAaHUSl U OOPaOOTKH MOIYYESHHBIX
JAHHBIX;
— AHAJIM3UPOBATh HAy4YHbIE, CIPABOYHBIE U
HAy4yHO-TIONYJISIPHBIE MaTepuanbl 10 TEME
MIPOEKTOB.

— analyze scientific, reference and popular science
materials on the topic of projects.

Ilpepexeuzummepi/llpepexeusumul/Prerequisites

Kypcmuiy kvickawa mazmynot / Kpamxoe codepycanue Kypea | Course summary

TypJiepi MEH TUNOTEPI:

oenrinepi

XKobanapasia
THUIIOJIOTUSITBIK
XKoOamapaplH — KIKTEINyi.
KOHE  TYXKBIPBIMIAY;  TaKBIPBINTHIH
QIYyIIBUTAPABIH, ~ KAac  JKOHE  OuTiM
EpeKIICITIKTEPIHE COMKecTiIri; ©3EKTLJIIrI,
YKaHAJIBIFBI; TAKBIPBIN IEH X002 HOTIKENIEPiHIH
TEOPUSIIBIK JKOHE MPAKTUKAJIBIK MAHbBI3IUTBIFbIL.
Makcar meH MiHAETTep/Il
TyKbipbiMaay.  JKobGa  OoibIHIIA  KYMBIC
KE3CHJepiH KOocmapiay; TOITHIK >KYMBICTAFbI
OapibIK KaTBICYIIBUIAPBIH POJIIH EeCemnKe aiy.
AKmapaT Ke371epIMEH KYMBbIC iCTey dicTepl MEH
Tocinaepi: omebuerTepni 137ey JKOHE TaHIay;

pedepar epexenepi; riaruar JKOHE
aKaJIeMUSUIBIK  afalAbIK  Typaibl  TYCIHIK.
Xobanbl  peciMaeyre  KOWBUIATBIH  Tajarl.

AJIBIHFaH HOTHXKEJIEPiH JYPBICTHIFbIH Oaranay.

OolibIHIIIA
TakpIpbIlITEl  TaHIAY
O111M
oepy

KOI0; OOoKaMIbl

Tumbl ¥ BUABI TPOEKTOB: KIACCHUPUKAIHS
[IPOEKTOB IO THUIIOJOTUYECKUM IIPU3HAKAM.
Br16op u dbopmynHupoBKa TEMBI;
COOTBETCTBME  TEMbl  BO3PACTHBIM U
o0Opa3oBaTeIbHbIM 0COOEHHOCTSIM
o0Oy4aroluxcs;  aKTyalbHOCTh,  HOBHU3HA;
TEOpETUYECKasi U MpaKTUYecKas 3HAUUMOCTb
TEMBl M pe3ynbTaToOB IpoekTa. [locTtaHOBKa
uenu W 3aaad; (GopMyJIHMpPOBKA THUIOTE3bI.
[InanupoBanue  3TamoB  pabOTBl  HaJ
MIPOEKTOM; YYET POJM BCEX YYACTHUKOB IPH
rpynmnoBoii pabore. Metoasl U TPUEMBI
paboThl ¢ UCTOYHUKAMHU HH(OpMAaLMK: TOUCK
u oT6op JUTEPaTYphI; npaBuia
pedepupoBaHusl; TOHATHE O IIIarvare u
aKaJeMUYeCKOl YecTHOCTH. TpebGoBaHHE K
0hOpMIICHUIO MIPOEKTA. Ornenkn
JIOCTOBEPHOCTH IOJYYEHHBIX PE3YJIbTaTOB.

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

Ilocmpexeusummepi/llocmpekeuzumul/Postrequisites

TarsimpIMaaMa ad oTy MCH
ANCCEPTALUAHBI OpPBIHAAY AbI
MarvuCTpaHTThIH rbUJIBIMHU-3CPTTCY KYMbBICHI

MarucTpIIiK
KAMTHTBIH

HayuHo-uccnenoBarenbckas pabota
MarucTpanra, BKJIrO4asd IMPOXOKIACHUC
CTOXUPOBKH U BBITIOJHCHUE MAaruCTEPCKOM
JIMCCEPTALUH

Research work of a master student, including
internship and writing of Master's thesis

bazoaprama scemexuiici / Pykosooumens npozpammet | Programme manager
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