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Kipicne

DNEeKTUBTI TOHACP KaTalorbl OKBITYIBIH KpEeIUTTIK >Kyieci OoiibiHIIa
KYpacTbIpbUIaJbl. OJIEKTUBTI TOHJAEP KaTalorbl >KYWENEHTeH TaHiay OOMbIHIIIA
MIOH/IEP TI3IMIH KOHE OJIapAbIH KbICKA CHITATTaMAaChIH KapacThIPaIbl.

CTyneHT MaMaHIBIKTapJAblH MIHACTTI KOMIIOHEHT/’KOFapbl OKYy  OpPHBI
KOMITOHEHTIHIH MOHEPIH MEHIepyMEH KaTap, YCHIHBUIBIN OTHIPFaH TaHIay OOMbBIHINA
MIOHJIEPl TaHIaIl adybl THIC.

DONeKTUBTI MOHJEPAl TaHJayFa 3jBaiizep keHec Oepeni. CTyAeHT 3aBal3epMeH
OipJyiece OTBIPBIN, CTYJIEHTTIH JKEKE OKY OCHAapblH KYpYy YILIIH MOHAEPre Ka3bLly
HBICAHBIH TOJITHIPAJIBI.

Kypmerti crynentrep! binmim 0Oepy TpaeKTOPUACBHIHBIH OIPTYTAaCTHIFBIHBIH
oinacteipbutybl  Ci3lliH OoJjlalakra MaMaH peTiHJE KOciOW JallbIHBIFBIHBI3ABIH
JIEHIei1HEe BIKIAJ €TETIHIH €CTE€ CAKTaybIHbI3 KEPEK.

BBenenue

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

Hapsiny ¢ u3yueHueM JUCHUIUIMH 00s13aTEIBHOTO / By30BCKOTO KOMIIOHEHTA,
CTYJECHT JIOJDKEH BBIOPATH JJI U3YUECHUS JUCIUILIMHBI KOMIIOHEHTA IO BHIOODY.

KoHncynpTamnuu mno BeIOOPY 3JIEKTUBHBIX JUCHMIUIMH JaeT 31Baizep. Bmecte ¢
HUM CTYJIEHT 3amnojHseT (opMy 3alucy Ha AUCUUIUIMHBI Uil cocTaBieHuss UVYII
(MHAMBUAYATBLHOTO YUYEOHOTO IJIaHa).

VYBaxkaemble cTyfaeHTel! BaXXHO DIOMHUTB, 4YTO OT TOrO, HACKOJBKO
MPOJlyMaHHOW M 1esocTHOM OyaeT Bama oOpa3zoBarenbHas TpPacKTOPHs, 3aBUCHUT
ypoBeHb Bamieil npodeccuoHanbHOM MOArOTOBKH, KaK Oy IyIIero CueaiucTa.

Introduction

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

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

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

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



CemecTp 0oiibIHIIIA 3JIEKTUBTI MOHAEPAi 001y /
Pacnpeneﬂeﬂne JIEKTUBHBIX NUCHUIIJIMH ITO CEMECTPaAM /
Distribution of elective courses by semester

AxageMn
SUIBIK
Ke3eH /
AKkaneM.
nepuon /
Academic
period

Kpeaurrep
CaHbI /
IIonnin ataysl / HammenoBanue qucuuiiniabl / The name of the KoJi-Bo
discipline KpPeauToB /
Numberofc
redits

Kitaccukanesik Mmexannka / Kimaccnueckas mexanuka / Classical mechanics

- - 5 3
Teopusnbik Mexanuka / Teopernueckas mexanuka / Theoretical mechanics

KyKpIK yoHE chI0aiiiac ;KeMKOPJIBIKKA KapChl MOJICHUET Heri3aepi / OCHOBBI
MpaBa U aHTUKOPPYMIIMOHHOM KyIbTypbl / Basics of Law and Anti-
Corruption Culture

DKOHOMHUKA KOHE KocinKepiik Herizaepi / OCHOBBI 5KOHOMUKHU U
npeanpuHuMarenseTBa / Basics of Economics and business

KembacmbLibik Herizaepi / OcHoBwl muaepctBa / Basics of Leadership

DKOJIOTHS JKOHE TIPIILTIK KayiNci3airi Herizaepi/ DKOIOTHS U OCHOBBI
6e3omacHocTH xu3HeaesTeabHoctu / Ecology and Basics of Life Safety

FrutbiMu 3epTTEYIIepAiIH HETi3/1epi KoHe akaJaeMHUsIIbIK XaT / OCHOBBI
Hay4YHBIX UCCIIEJIOBAaHMI U akajgemMuueckoe nucbmo / Basics of Research and
Academic Writing

Kapxbiblk cayaTTbulbIK Herizaepi / OcHOBBI (PMHAHCOBOM TPaMOTHOCTH /
Fundamentals of financial literacy

MekxkrTenreri OKCIICPUMCHT TCXHUKACHI / TeXHUKA MIKOIBLHOTO SKCIICPpUMCHTA
/ Technique of School Experiment

MexkTenreri Gpu3MKaIbIK IPaKTUKYM / PU3NUECKU MPAKTUKYM B IIKOJIE /
Physics Practicum at School

9J’IeKTp0)II/IHaMI/IKa JKOHEC CAJIBICTBIPMAJIBIKTBIH apHaP’IBI TCOPUSCHL /
QHGKTPOI[I/IHaMI/IKa U criCoyajibHas TCOPpHUA OTHOCUTCIIbHOCTHU /
Electrodynamics and Special relativity

Opic teopusicel / Teopus noas / Field Theory

Ou3MKaIbIK ecenTep/i menry 0oibIHIIa MpakTukyM / [IpakTukyMm mo
pemenuto pusnueckux 3anayd / Workshop on Solving Physical Tasks

3epTTey ecenTepiH menry daictemeci / Metonuka pemieHus
uccnenoBarenbekux 3agad / Methods of Solving Research Tasks

blkTrmanbIkTap TEOPHUSACH )KOHE MaTEeMAaTHKAJIBIK CTaTUCTHKA/ Teopus
BEPOATHOCTEH U Matematnueckas cratuctuka / Theory of Probability and
Mathematical Statistics

CraTHCTUKAIBIK MAJIIMETTEP I MaTeMaTHKAIIBIK oHaey/ MaTemaTuueckas
oOpaboTka cratuctudyeckux qaHHbx / Mathematical processing of statistical
data

Pagunosnexrponnka/Pamnosnekrponnka/Radio electronics

STEM rexunonorusiinapsl / STEM-texnonoruu / STEM technologies

Onumnuana ecenTepi mbIFapy aaicremeci / MeTtonuka pemeHus
onumnuaaHbIx 3anad / Methods of Solving Competitive Tasks




Kypaeniniri ;xorapsl pusukansik ecentep / duzndeckue 3agadu
noBbIiieHHoM croskHoctH / Physical Tasks of Increased Complexity

Minor

Hucrunnmnaa 1

Jucrunnuna 2

Hucrunnmna 3




1. 2 Kypc cTylAeHTTepiHe apHAJFAH JIeKTHBTI MIHAep / DJIeKTUBHbIE AUCHUILUIAHBI JJIsl CTyAeHTOB 2 Kypca / Elective

disciplines for 2nd year students

Knaccukanvix mexanuka / Knaccuuecxkas mexanuxa / Classical mechanics

Oxy maxcamul / Yueonas yenw / Purpose

WHepuusuiblK JKOHE MHEPIISUIBIK €MeC CaHaK
Kyneneperi MaTepuaIbIK HYKTEHIH
KJIACCHKAJIBIK MEXaHHWKachl MEH MaTepHaJIbIK
HYKTEJIep JKYHeCiHIH HeTi3Ti YFhIMAAphIH, ipreimi
MO3HUIUSIIAPBI MEH 9IICTEPiH UTepy

OcBoenne OCHOBHBIX MMOHSATHH,
(yHIaMEHTAIBHBIX IOJIOKCHH W METOJOB
KJIACCHYECKOW MEXaHUKH MaTepPHAIbHOM TOYKH
Hu CHUCTEMBI MarepuajbHbIX  TOYEK B
WHEPIUAIbHBIX M HEHHEPIHUAIBHBIX CHCTEMax
OTCU€Ta

Mastering the basic concepts, fundamental
principles and methods of classical mechanics
of a material point and a system of material
points in inertial and non-inertial reference
systems

OKbimy
Kyperbl coTTi asgkTaraHHaH KeiliH Outim
alymbLiap
—  KJAacCUKAJIbIK MexaHukaHblH (Jlarpamx,

lamuneTon >xoHe ['amMunbTOH-SKOOM) HETI3Ti
YFBIMAAPBIH, NPUHLIUOTEPIH, MOJAENbIEPl MEH
TeH/IeyJIepiH Oiy;

— MEXaHMKaJBIK KO3FAJIbIC MapaMeTpiiepiH Taba
Oiy (KBUTLAAMIIBIK, YAEY, AOFAIbIK KOOPAHMHAT,

KHCBIKTBIK ~ PaHyChl, OpBIH  ayBICTHIPY),
TpaeKToOpus TEHICYIH aly;

— HaKTBI ecenTepi HIpIFapyaa
midepeHIMaNIbIK  TEHAEYIepal  KypacThIpy
KOHE IIIeIIy;

— Jlarpamx QYHKUMACBIH  Kypy, Jlarpamx

TEHJICYJIEPIH IIENTy;

— ecenTepii WbIFapy YIUiH JudQepeHmaibl
KOHE HWHTEerpaijibl ecenTey oAICTepiH THUIMII
raii1aiany;

—  MHEpPUMSIIBIK  eMecC
KO3FaJIbICTHI TAJIAAY;

— KJACCHUKAJbIK MEXAaHUKAHBIH HJesuIapblH

CaHaK O Kyuenepaeri

After successful completion of the course,
students will be

Homuceci / Pesynomamot 00yuenusn / Learning outcomes
ITocie ycmemiHoro 3aBeplieHHsl  Kypca
o0yuarmuecs OyayT
—  yCTaHaBJMBaTb  OCHOBHBbIE  TOHATHA,

MIPUHLIMIIBI, MOJIEIN U YPABHEHUS KIACCHYECKOU
MEXaHUKU (JIarpanxa, I'amunbsToHA u
lNamunerona-Akoon);

— yMETh HaXxOJWUTh MapaMeTpbl MEXaHUYECKOTO
JOBUKEHMSI (CKOPOCTb, YCKOpPEHHE, JyTOBYIO
KOOpJUHATY, paAlyC KPUBHU3HBI, IIEpEMEIICHNUE),
10JIy4aTh YPaBHEHUE TPAEKTOPUU;

— COCTaBJIATh W pemarh AuddepeHunanbHbe
YPaBHEHUS IIPU PELICHNN KOHKPETHBIX 3a/1a4;

— cocraBnaTh ¢QyHKuuio Jlarpanxka, pemaTth
ypaBHeHus Jlarpanxka;
—  2(pdexTuBHO
Qg depeHInaIbHOro "
WCYMCIIEHUS ISl peLIeHMs 3a/1a4;
— aHAJU3UPOBAThH JABM)KEHNE B HEMHEPLHMAIBHBIX
CHCTEMax OTCUETA;

— C IOMOIIBK MPEACTABIECHUN KIACCUYECKOU
MEXAHMKHU BEPHO MHTEPIPETUPOBATH U M3J1AraTh

HCIIOJBb30BaTh METOJBI
HUHTETPAJIbHOT'O

— to know the basic concepts, principles, models
and equations of classical mechanics (Lagrange,
Hamilton and Hamilton-Jacobi);

— to be able to find the parameters of
mechanical motion (speed, acceleration, arc
coordinate, radius of curvature, displacement),
to obtain the equation of the trajectory;

— to compose and solve differential equations
for solving specific problems;

— compose the Lagrange function, solve the
Lagrange equations;

— effectively use methods of differential and
integral calculus to solve problems;

— analyze motion in non-inertial reference
frames;
— using the representations of classical

mechanics to correctly interpret and present
phenomena and processes;
— possess the ability to read and analyze

7




KOJIJaHa OTBIPHITI, KYOBLIBICTap MeH
MpoIeCTeP/Il AYPHIC TYCIHIpIN, OasHaY;
— OKY, OKY-OJICTeMENIK »OHE aHBIKTaMaJIbIK

oneOueTTepi OKHU KoHE Talaan oury

SIBJICHUSI U TIPOIIECCHI;

— BIIAQJICTh YMEHHEM 4YHUTaTh W AHAJIU3UPOBATh
y4eOHYI0, y4e0HO-METOTUYECKY IO u
CIIPABOYHYIO JIUTEPATYPY

educational, instructional and reference

literature

Ilpepexsuzummepi/Ilpepexseuzumul/Prerequisites

MexaHuKa, MaTteMaTHKaJIbIK Tanaay,
AQHATUTUKAIBIK TEOMETPHUSI KOHE CBI3BIKTHIK
anrebpa

MexaHuKa, MareMaTudecKui aHaIn3,
AHanmuTHYecKasi TeOMETPHS U JIMHEWHAs anredpa

Mechanics, Mathematical Analysis, Analytical
Geometry and Linear Algebra

Kypcmuiy Kbickawia mazmynwt / Kpamkoe cooepacanue kypca / Coursesummary

[Ton CTYICHTTEPIIH KITACCHKAJTBIK
MEXaHUKaHBIH  HETI3Ti epexenepi MeH
MPUHIAIITEPIH urepyre OaFpITTaJIFaH.

CryneHTTep KJIaCCUKaJIbIK MEXaHUKAHBIH HET13T1

TEHICYJepiH aimy ymiH Jlarpamk  KoHE
NamunsTOH GbyHKIUSITapbIH naiganany
TaFIbUIAPBIH MeHTrepei KOHE
mudpepeHIMATIBIK )KOHE UHTETPANIJIBIK €CeTNTey
anmapaThlH KOJJ/JAaHAa OTBHIPHIN, KJIACCUKAIBIK
OOBEKTIZIEp MEH  ONapAblH  JKyHelepiHiH

MEXaHUKAIbIK KO3FAJBICBIH CHUNATTay YIIiH
TUITIK €cenTep/ IIenle aaaabl.

JlucuuninmHa — HampaBleHa ~ HAa  OCBHOCHHE
O0yYaroIMMHUCST  OCHOBHBIX  IOJIOKEHUH U
MIPUHIIMIIOB KJIACCUYECKON MeXaHUKH. CTyI€HThI
OBJIA/ICIOT HABBIKAMU HCHOJb30BaHUS (DYyHKIMI
Jlarpanmka wu I'amMwibTOHa I TOJYy4ECHUS
OCHOBBIHX YPaBHEHMU KIIACCHYECKOU MEXaHUKH

U CMOryT pfliatb THUIIOBBIC 3aJadd  JJId
OIIMCaHUuA MEXaHHUYCCKOI'O JBUXCHUA
KIIaCCUYCCKUX 00BEKTOB u ux CUCTEM,

WCTIONB3ysl  ammapaT JauddepeHuaibHoro |
HMHTETPAIIbHOTO UCUUCIICHUH.

The discipline is aimed at students mastering the
basic principles and principles of classical
mechanics. Students will master the skills of
using Lagrange and Hamilton functions to
obtain the basics of classical mechanics
equations and will be able to solve typical
problems for describing the mechanical motion
of classical objects and their systems using the
apparatus of differential and integral calculus.

Ilocmpexsusummepi/Ilocmpexeuzumut/Postrequisites

ONEKTp OHE MarHeTu3M, ATOM, aTOM SIPOCHI
KOHE ndyieMeHTap OeekTepAiH (pu3MKachl,
KBaHTTHIK MexaHuka, CTaTHCTUKaIbIK (pU3MKa

kKoHe (UBMKAIBIK KHHEeTHKa, Omummnuaaa
ecenTepiH IMIbIFapy oaicreMeci, @OU3MKaHbBI
OKBITY omicteMeci, MekrenTeri (U3UKAIBIK

MPAKTUKYM, Opic TEOPHICHI

DOneKTpuuecTBO M MarHetusMm, Pusuka aroma,
aTOMHOTO siipa W DJIEMEHTAapHBIX YacTHII,
KBanrtoBas Mexanuka, CTatuctuueckas (Qpusuka
u (usmdeckas KuHeTHMKa, MeToluKa pelieHus
OJIMMIIMAJHBIX 3a7a4, MeToauKa NpernoaaBaHus
¢buzuky, duznueckuid MPAKTUKYM B IIKOJE,
Teopus nons

Electricity and Magnetism, Physics of Atom,
Atomic Nucleus and Elementary Particles,
Quantum Mechanics, Statistical Physics and
Physical Kinetics, Methods of Solving
Competitive Tasks, Technique for Teaching
Physics, Physics Practicum at School, Field
Theory

bazoaphama scemexwici / Pykosooumens npocpammer / Programme manager

Hynuposa A.M.

\ Tesaernna O.C.

| Telegina O.S.




Teopusanvik mexanuka / Teopemuueckas mexanuxa / Theoretical mechanics

OKy makcamut / Yueonan yenv / Purpose

HyxreHiH sxoHe aOCONIOTTI KaTThl JICHEHIH
TEOPHSIIBIK MEXaHUKACHIHBIH HET13T1
epexeNIepiH 3epTTey; HYKTCHIH KoHE a0COIIOTTI
KAaTThl JICHCHIH MEXaHHWKAIBIK KO3FaJIbIChIH
3epTTeyre  OalIaHBICTBI  €CenTepAi  IIenry
JaFIbUIAPBIH UTEPY.

N3yuyenne 0a30BBIX MOJOKEHUM TEOPETHUECKOMN
MEXaHUKU TOYKH U aOCOJIOTHO TBEPAOIO Tena;
npuoOpeTeHne  HAaBBIKOB  pEUICHHs  3ajad,
CBSI3aHHBIX C  HM3yYEHHEM  MEXaHMYECKOIro
JBYKEHUS TOUKH U a0COTIOTHO TBEPAOTO TEa.

Study of the basic provisions of the theoretical
mechanics of a point and an absolutely rigid
body; acquisition of skills in solving problems
related to the study of the mechanical motion of
a point and an absolutely rigid body.

OKbimy

Hamuceci / Pezynomamot 0oyuenusn / Learning outcomes

Kyperbsl coTTi asikraranHaH KeiiH Olrim
aJIylmbLiap

— MaTepUaIBIK HYKTe MEH a0COIIOTTI KATThI
JICHEH1H TEOPHSIIBIK MEXaHUKAChIHBIH
HETI3/IepiH Oy XKoHE TYCIHY;

— inrepijemeni, aiHaIMalbl JKOHE >Ka3bIK
KO3FaJIBICTAp/IbIH CHUTIATTaMalIapblH, COHJAi-aK
JICHEJIep/AiH Tene-TeHAIK KaFlalblH ecenTeyre
apHaJFaH ecenTepl WblFapa Outy;

— ecenTepAl IIbIFapy OapbIChIHAA alIbIHFaH
HOTIDKENIEPIIH ~ IYPBICTHIFBIH  Taijgay JKoHE
Oaranay;

—  TEOPHSUIBIK  MEXaHWKa  3aHJapbIHBIH
TEXHOJIOTUS MeH Ta0urarra Kamaid >KYMBbIC
ICTEUTIHIH TYCIHY;

IMocse  ycmemHoro
o0yuarmuecs OyayT
— YyCTaHaBJIMBaTb W TPHUMCHATL OCHOBHBIC
IOJIOKECHHUS TEOPETUYECKON MEXaHUKH
MaTepUaIbHOM TOYKM K aOCONIOTHO TBEPIOTO
TEna;

— HW3ydYaThb 3aJaud Ha pacuéT XapaKTEPUCTHK
MIOCTYIATEJIBHOTO, BPAIIATEIbHOIO U IUIOCKOTO
JBUKEHMSI, @ TaKK€ PaBHOBECHOI'O IOJOXKEHHS
TEI,

— AQHAJIM3UPOBAThL W OLCHHUBATHL JOCTOBCPHOCTH
MOJIyYEHHBIX B XOI€  pelleHus  3axad
pe3yNbTaToB;

— MOHMMaTh paboTy 3aKOHOB TEOPETUYECKOM
MCXaHUKH B TCXHUKE U IIPUPOJE;

3aBeplIeHHsl  Kypca

After successful completion of the course,
students will be

— to know and understand the basic positions of
the theoretical mechanics of a material point and
an absolutely solid body;

— be able to solve problems for calculating the
characteristics of translational, rotational and
plane motion, as well as the equilibrium position
of bodies;

— analyze and evaluate the reliability of the
results obtained in the course of solving
problems;

— to understand the work of the laws of
theoretical mechanics in engineering and nature;
— effectively apply methods and techniques of

— KO3FaJIBIC TEHJCYJIEpiH 3epTTey JkoHe | — 3 QeKTHBHO MpHMeHATh MeToAsl n mpuémsl | higher mathematics for the study of equations of
ecenTepi HIBIFapy YIIiH )KOFaphl | BBICIIIEH  MaTeMaTHKH Ui HcciegaoBanus | motion and problem solving.
MaTeMaTUKaHBIH ~ OJiCTepi MEH TOCULACPIH | ypaBHEHUH ABMKCHUS U PEIICHHS 3a1ad.
THIMJTI KOJIJIaHy .
Ilpepexsuzummepi/Ilpepexsuzumul/Prerequisites
Mexanuka, MareMaTHKabIK tangay, | MexaHuka, MareMaTnuecKuit ananu3, | Mechanics, Mathematical Analysis, Analytical

AHAIIUTHUKAJIBIK TCOMCTPUA IKOHC CBI3BIKTBIK
anrebpa

AHanuTHuecKasi TeOMeTpUs U JIMHeHas anredpa

Geometry and Linear Algebra

Kypcmuiy kbickawa mazmynot / Kpamkoe codepicanue Kypca / Course summary
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[Ton cTyneHTTEplE MaTEpUANIBIK JCHEJIep MEH
OJIapJIbIH Kylenepinin MEXaHHKaJbIK
KO3FaJbIChl ~ MEH  TeNe-TeHJITiHIH Kb
3aH/IBUTBIKTapHI, COH/1ali-aK JICHEIep
apachIHAAaFbl MEXaHHUKAIIBIK ©3apa 9PEKEeTTeCy/Ii
CUTIATTAy  E€PEeKIICTKTEpl  Typajbl  HEri3ri
TYCiHIKTEepAiI KajblmTacTeipansl. CTyneHTTep
MaTepUaNJbIK HYKTE MEH KaTThl JICHEHIH
TPAHCISIIMSAIIBIK, KAa3BIKTHIK-TIAPAJUICTD JKOHE
KYpAeTl  KO3FaJbICBIH  CHUMATTail  ajajbl;
JCHEJTEP/AIH Teme-TeHIIriH, CBIPTKBl OpicTeri
JICHE KO3FAIBICHIHBIH MapaMeTpiepiH JKoHE
OaiianpicTap OOJFaH Ke3[e MIcelenepal meme
aJtaipl.

HucnumiuHaa QopMyHupyer y 0OyYaromxucs
0a30BbIC TPEACTABICHUS 00 OOmMMX 3aKOHAX
MEXaHHYECKOTO JBMKEHUS U  PaBHOBECHS
MaTepHATBHBIX TEI M HMX CHCTEM, a TaKkKe

0COOEHHOCTAX ONHUCaHUs MEXaHUYECKOIr'0
B3aUMOJACHCTBUSA Mexay Tenamu. CTyIeHTHI
CMOTYT OIIMCKLIBATH MOCTYTAaTeNIbHOE,

IUIOCKONApaUIEIbHOE M CIIOKHOE  JIBMXKEHUS
MaTepUaIbHOW TOYKU M TBEPAOrO Tena; OynyT
yMeThb  peliaTh 3aJaud  Ha  HaXOXKICHUe
paBHOBECHS Tell, TApaMETPOB JABMXKEHUS TEJla BO
BHEIIIHEM I10JI€ U NIPU HATUYUH CBSA3CH.

The discipline forms students' basic ideas about
the general laws of mechanical motion and
equilibrium of material bodies and their
systems, as well as the specifics of describing
the mechanical interaction between bodies.
Students will be able to describe the
translational, plane-parallel and complex motion
of a material point and a solid body; they will be
able to solve problems of finding the
equilibrium of bodies, the parameters of body
motion in an external field and in the presence
of connections.

Ilocmpexsusummepi/Ilocmpexeuzumut/Postrequisites

ActpoHomusi, KBaHTTBIK MEXaHHKA

‘ Actponomusi, KBaHTOBasi MexaHHKa

| Astronomy, Quantum Mechanics

bazoaphama scemexwici / Pykosooumens npocpammer / Programme manager

Hynuposa A.M.

\ Tenernna O.C.

| Telegina O.S.
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KyKbIK srcone coloaiinac sncemrKopavblKKa Kapcol Maoenuem nezizoepi / Ocnoswt npasa u anmuxoppynyuonnoi Kyavmyput / Basics of Law and Anti-

Corruption Culture

Oxy maxcamul / Yueonas yenw / Purpose

Cpi0aiimac  KEMKOPJIBIKKA KapChl  1C-KUMBLI
OOWBIHINIA KYKBIKTBIK OUTIM MEH a3aMaTThIK
YCTaHBIM JKYHECIH KaJIBIITACTBIPY.

CdopmupoBaTh CHUCTEMY NPABOBBIX 3HAHWKN H
rpaXJAaHCKOW MO3UMLHMHU 1O MNPOTUBOACHCTBHIO
KOPPYIILIHH.

To form a system of legal knowledge and civil
positionON combating corruption.

OKbimy

Hamuceci / Pezynomamot 0oyuenusn / Learning outcomes

Kyperbl coTTi asikraraHHaH KeiliH Outim
aJylmbLiap:

- KazakcraHHBIH KOJIJaHBICTAFbl 3aHHAMACHIHBIH
Heri3ri epexenepiH, MemiekerTik Oackapy
OpraHJiapblHbIH KYHECiH, COHJai-aK cblOailiac
KEMKODPJIBIKKA Kapchl 1C-KUMBULJIBIH MOHIH,
ceOenTepi MEH IapajgapblH TYCIHETIH 00IaIbL;

- OKWFajlap MEH 9peKeTTep]ll 3aH TYPFhICBIHAH
TaJIganabl;

- HOpPMAaTHBTIK aKTLIepAl KOJJaHy, COHJal-aK
chl0aiiiac JKEMKOPJBIKTBIH ~ alIbIH  aJTy/IbIH
pyXaHHM-aJaMTePIIIIK TETIKTEPIH KOJIIaHAIbI;

- MEHrepyi THiC: TYpii Ky)XKaTTapfa KYKbIKTBIK
Tangay — OKyprisy — Jarabliapbl, — chiOaiiac
KEMKODPJIBIKKA KapChl MOJIEHUETTI JKETUIIIpY
TaFApLTaPHI;

- @3 eMipiHje chibaiiinac KEeMKOPIBbIKKA KapChl
KYKBIKTBIK O1TIM/TI KOJIJIaHy;

- Ouryre Tuic: cpl0aiiiac )KeMKOPJIBIKTBIH MOH1
KOHE OHBIH Maiina 6oy cebenTepi; chibaiinac
KEMKOPIBIK ~ KYKBIK ~ OY3yIIBUIBIKTap  YIIiH
MOpPaJIJIBIK-aIaMT €PIIITIK ~ KOHE  KYKBIKTBIK
JKayarKepIIUliK mapanapbl;

- MEHrepyi  Kepek: MOpaJIbIBIK ~ CaHa
KYHJIBUTBIKTApbIH 1CKE€ achIpy >KOHE KYHJIEIIKTI
IIPaKTHKaAa alaMrepIIiIiK HOpMaJapblH

IMocae  ycmemHoro
o0yuawmuecs Oyayr:
- IIOHUMAaThb OCHOBHBIC ITIOJIOKCHU A
JeicTByroIIero 3akoHojarenscTBa Kaszaxcrana,
CUCTEMY OpraHoB rocy/1apCTBEHHOTO
yOpaBlIeHUs, a TaKXKe CYIIHOCTb, MPUYUHBI U
MepBbI IPOTUBOACUCTBUS KOPPYIILIHH;

- aQHAJM3UPOBATh COOBITHS U JEMCTBUSA C TOYKH
3peHus npasa,

- TNPUMEHATH HOPMAaTHBHBIE AaKThl, a TaKXe
3a/1eMCTBOBATh JIIYXOBHO-HPaBCTBEHHEIE
MEXAaHMU3MBI [TPEIOTBPALLEHUS KOPPYIILINU;

3aBepleHHsl  Kypca

- BIAACTh. HAaBBIKAMM BEJICHHUSA IPABOBOIO
aHaJI3a pa3IUYHBIX JOKYMEHTOB, HaBBIKAMH
COBEPIICHCTBOBAHUS AHTUKOPPYILIMOHHON
KYJbTYPBI;

- TIPUMEHATb B CBOEH JKU3HEIECATEIBHOCTH
IIPAaBOBBIE 3HAHUS IPOTUB KOPPYIILIUH;

- 3HaTh: CYIIHOCTb KOPPYILHH U NPUYUHBI €€
MIPOUCXOKACHUS; Mepy MOpPaJIbHO-
HPaBCTBEHHOW M IPAaBOBOM OTBETCTBEHHOCTH 32
KOPPYILIMOHHBIE IIPABOHAPYILICHHUS;

- YMETh: PEAIN30BbIBAaTh LIEHHOCTH MOPAJIBHOTO
CO3HAHHUs U CJIE0OBATh HPAaBCTBEHHBIM HOPMaM B
MIOBCEJTHEBHOM  IIpaKkTHUKe;  paboTarh  HaJ

MOBBIIICHUEM  YPOBHSA  AHTUKOPPYNLUMOHHOU

After successful completion of the course,
trainees will:

- understand the main provisions of the current
legislation of Kazakhstan, the system of public
administration, as well as the essence, causes
and measures to combat corruption;

- analyze events and actions from the point of
view of law,

- apply regulations, as well as use spiritual and
moral mechanisms to prevent corruption;

- possess: skills in conducting legal analysis of
various documents, skills in improving the anti-
corruption culture;

- apply legal knowledge against corruption in
their daily activities;

- to know: the essence of corruption and the
causes of its origin; the measure of moral and
legal responsibility for corruption offenses;

- be able to: realize the values of moral
consciousness and follow moral norms in daily
practice; work to raise the level of anti-
corruption culture among young people.
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cel0aliiac
JIEHT€HiH

YCTaHy; xKacTap apacslHIa
KEMKOPJIBIKKa KapChl MOJCHUET
apTThIpy OOMBIHIIIA KYMBIC JKaCaHIbL.

KYJIBTYpPBI B MOJIOJICKHOU Cpee.

Ilpepexeuzummepi/llpepexseuzumui/Prerequisites

Kypcmuviy kbickawa mazmynot / Kpamrkoe codeporcanue kypca / Course summary

MeMIIeKeT TMeH KYKBIKTBIH HETI3rl YFbIMIaphl
MeH Kareropusuiapbl.  KYKBIKTBIK  KapbIM-
KaTtbiHacTap. KP KOHCTHTYIUSIIBIK KYKBIFBIHBIH
Herizgaepi. KP OKiMmIik >koHE KBUIMBICTHIK
KykblK Herizgepi. KP  A3aMaTThlK  KYKBIK
Herizaepi."Ceibaiinac KEeMKOPIBIK'" YFBIMBIHBIH
TEOPUSIIBIK-9IICHAMAIIBIK Herizaepi. CrlOaiinac
KEMKOPJIBIKKA KapChl iC-KUMBLI IAPTHI PETIHAC

Ka3aKCTaH/bIK KOFaMHBIH QNIeyMETTIK-
SKOHOMMKAJIBIK ~ KaThIHACTapblH  JKETUIAIPY.
Cri0aiinac YKEMKOPJITBIK MiHE3-KYJIBIK

TaOMFATHIHBIH TICUXOJOTUSIIBIK EpPeKIIeTIKTEPI.
Cpi0aiinac KE€MKOPJBIKKa Kapchl MOJIEHUETTI
KaneimTacTelpy.  Chi0aiimac  KEMKOPIBIKKA
KapcChl 1C-KUMBUT MOCeJeNIepiHe MEeMJIEKEeT TeH
KOFaMJIbIK YIBIMAAPABIH ©3apa iC-KUMBLIBL.

OcCHOBHBIE ITOHATHS U KaTErOpUU rocyAapcTBa u
npaBa. [IpaBoBeie  oTHomeHUs.  OCHOBBI
KoHcTuTynnonHoro  mnpasa PK.  OcHoOBBI
aIMUHUCTPATUBHOIO M yrojoBHoro mnpasa PK.
OcHoBbl rpaxaanckoro npasa PK. Teoperuko-

METO0JI0THYECKHE OCHOBBI MOHSITUS
CKOPPYILIUNY. CoBeplieHCTBOBaHHE
COLIMAJIbHO-?KOHOMUYECKUX OTHOIIEHUH
Ka3aXCTaHCKOTO  oO0miecTBa  Kak  YCJIOBHUS
MIPOTUBOAECHCTBUIO KOPPYTHIIHUH.
[Icuxonormueckne  OCOOCHHOCTH  HPHUPOJIBI
KOPPYILIMOHHOIO ToBeaeHus. PopmMupoBaHue
AHTUKOPPYILHUOHHON KYJbTYPBI.

B3anmopelicTBie rocyapcTBa U 00LIECTBEHHBIX
OpraHu3alyii B BONpPOCaX MPOTUBOJAECHCTBHUS
KOPPYIILIHH.

Basic concepts and categories of state and law.

legal relations.  Fundamentals of the
Constitutional law of the Republic of
Kazakhstan. Fundamentals of administrative

and criminal law of the Republic of Kazakhstan.
fundamentals of civil law of the republic of
kazakhstan. theoretical and methodological
foundations of the concept of "corruption”.
improvement of socio-economic relations of the
kazakh society as a condition for combating
corruption. psychological features of the nature
of corrupt behavior. formation of an anti-
corruption culture. Interaction of the state and
public organizations in the fight against
corruption.

Ilocmpexsusummepi/Ilocmpexeuzumut/Postrequisites

bazoapnama scemexuiici / Pykosooumens npozpammst / Programme manager

Baiitacosa M.JK.

\ Ayobakuposa 3.b.

| Baitasova M.Zh.

12




IKoHoMUKa HcaHe KacinKepiK He2i30epi/Ochosbl IKoHomuku u npeonpunumamenscmeal/Basics of Economics and eusiness

OKy makcamut / Yueonan yenv/ Purpose

CanayaTThl SJKOHOMHKAIIBIK OMJIBI, 09CEKEIEeCTIiK
opTanga KOCIOPBIHAAP/IBIH TaOBICTHI
KOCIMKEPIIiK KbI3METIH YHBIMIACTBIPYIbIH
TEOPHSUIBIK KOHE TOXKIpHOETiK JaFablUIapbIH
KAJIBIIITACTHIPY .

dopmupoBaHue HKOHOMHUYECKOTO obpaza
MBILJICHUS, TEOPETUYECKMX M IPAKTHYECKUX
HaBbIKOB OpraHu3aluu YCIELIHOU
IIPEANIPUHUMATEIBCKON JeSATEIIBHOCTH
MPEANPUATHI B KOHKYPEHTHOH cpefie

Formation of an economic way of thinking,
theoretical and practical skills of organizing
successful  entrepreneurial  activities  of
enterprises in a competitive environment

Okbimy
Kyperbl coTTi  asgKTaraHHaH KeiliH Ourim
ajTymsbLIap:
- Ka3ipri 3aMaHFbl SKOHOMHUKA MPUHITUNITEP] MEH
3aHIBLTBIKTAPIBIH KBI3MET eTLTyiH,
SKOHOMHMKAJIBIK KaTeropusiap, MHKPO JKOHE
MaKpOJICHT eiIeT1 YFBIMIBIK anmaparThl
TYCiHen,

- DKOHOMUKAIBIK JKaFraaiIpl TaJIIau bl

- KOCIIKEpJIK KBI3METTIH OChl Hemece Oacka
TYpJEPiHiH 0a3aibIK MPOLECTEPiH OeNTinen/i;

- TaOBICTHl KOCIIKEPNIK KbI3METIHE MiHe3JemMe
Oepeni;

- OU3HEeC-)KOocHap bl KYpaIbl )KOHE YCHIHAJIBI;

- amraH OUTIMAEpiH Maljanbl  KOCIKEPIiK
KBI3MET YIIIiH KOJIJTaHaIbI;

- KOCIMKEPJIIK KbI3METTI IKOHOMHUKAIBIK JKOHE
QJIEYMETTIK OacKapy cajlachlHAa JYPBIC IMIEHIM
KaObLIIal anajbl.

After successful completion of the course,
trainees will:

Hamuceci / Pezynomamot 00yuenusn / Learning outcomes
Ilocsie ycmemHoro 3aBepuleHHsI Kypca
o0yuaruuecs Oyayr:

- MMOHUMATh TIPUHIIUIIBI u 3aKOHBI

(YHKIIMOHMPOBAHUSI COBPEMEHHOW SKOHOMHUKH,
DKOHOMUYECKHE  KaTeropuy, MTOHATUMHBIN
anmapar Ha MUKpPO- U MakpOypOBHSIX;

- QHAJIU3UPOBATH SKOHOMHUUYECKYIO CUTYaLHIO;

- BBIJENIATH 0a30BbIE€ MPOLIECCHl TOTO WJIM UHOTO
BHJIa IPEANIPUHUMATEIIBCKOMN IESTEIBHOCTH;

- JaBaTb  XapaKTEPUCTUKY  YCIEIIHOCTH
pEANPUHUMATEBCKOMN IESITEIBHOCTH;

- COCTaBJISITh U MPE3EHTOBATh OM3HEC-TIJIaHbI,

- TOPUMEHATh  IIOJIYYEHHBIE 3HAHUA  JUIA
IIOCTPOEHUs NpUOBLIBHOM
MPEATPUHUMATEIBCKOMN 1€ATEIBHOCTH

- NMPUHHUMATh NPaBHJIbHBIE pPEIIEHUS B 00JacTH
SKOHOMHYECKOTO W COLMAIBHOIO YIPABJICHUS
NPEANPUHUMATENBCKOMN 1E€ATEIBHOCTU

- to understand the principles and laws of the
functioning of the modern economy, economic
categories, conceptual apparatus at the micro
and macro levels;

- analyze the economic situation;

- identify the basic processes of a particular type
of business activity;

- to characterize the success of entrepreneurial
activity;

- make and present business plans;

- apply the acquired knowledge to build a
profitable business

- make the right decisions in the field of
economic and social management of business
activities

Kypcmuiny kvickawa mazmynnt / Kpamkoe codepocanue Kypca/ Course summary

DKOHOMHKA KbI3MET €TYIHIH 1presi Macenenepi.
Kanuran. CypaHbplC T€H YCHIHBIC HapbIFbL
bacekenectik xoHe MoHomonus. Kacimkeprik:
TYCIHIIl,  MOHI, HEri3ri  Typjiepi  JKoHe
YHBIMAACTBIPY HBICAHJIAPBbI. Kacinkepmik
KbI3METTEr1 Toyekenaep. KoMMepuusaplk Kynus

@yHIaMEHTAIbHBIE po0GIeMbI
(YHKIMOHMpPOBaHUS ~ SKOHOMHKHM.  Kamurai.
PeiHok Cnpoc m npennoxxenne. KonkypeHums u
MoHonoudA. [IpeanpuHUMaTENbCTBO: IIOHATHE,
CYLUIHOCTb, OCHOBHblE BHABI U  (HOPMBI

opranuszauyu. Pucku B IpeAnpUHUMATENIbCKOM

Fundamental problems of the functioning of the
economy. Capital. The market is supply and
demand.  Competition and  monopoly.
Entrepreneurship: the concept, essence, main
types and forms of organization. Risks in
business activities. Trade secrets and ways to
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Kacinkepmik
Kacinkepaik

KOHE OHBI KOpFay TOCUIIEpi.
KBI3METTI Kap KbUTaHIBIPY.
MOJIEHUETI JKOHE ITUKACHI.

nestenbHOCTH. KoMMepueckas TaitHa v criocoObI
ee 3aIIMTEHI. duHAHCUPOBaHUE
MPEIINPUHUMATEIbCKON JIESATCILHOCTH.
KynbTypa 1 3THKa penpuHUMaTEILCTBA.

protect them. Financing of entrepreneurial
activity. Culture and ethics of entrepreneurship.

bazoaprama scemexuiici / Pykosooumens npozpammel/ Programme manager

Kaspikoaena I'.K.

TacremupoBa AK.A.

TastemirovaZh.A. Senior Lecturer, Master
of Economics, Zhazykbaeva G.K.

Kowoacuvinwik nezizoepi/Ocnoewt tuoepcmea/ Basics of Leadership

Oky maxcamul / Yueonas yenv/ Purpose

CryneHTTepliiH KeIIOACIIbUIBIK KAaCHUETTEP/Il,

OBnaneHue CTyACHTaMHU METOJOJIOTHEH W

Students' mastery of the methodology and practice

CTHJIBJICP/Ii, KOCIIOPBIH, aiiMaK JKOHE JKaNIbI el | npakThukod  3ddexkruBnoro  ympasnenus | Of effective management of human behavior and
JCHTeliHae ocep €Ty ojicTepiH THIMJI | MOBEJACHHWEM W B3auMojelcTBueM Jrojeii | interaction through the effective use of leadership
naiijanany apKbUIbl aIaMIaplIblH MiHE3-KYWIKBIH | TyTeM  3¢QekTuBHOro  ucnoib3oBanus | qualities, styles, methods of influence at the
KOHE e3apa opeKeTTecyiH THiMai Oackapy | IMIEpCKMX  KadecTB, cTwieir, wmerojoB | enterprise level, the region and the country as a
omicTeMeci MeH MPAKTHKACKIH MEHTEPY BIIMSIHUSL HA YPOBHE TPEINPHSTHI, perrona u | whole
CTpaHbI B IIEJIOM

Okbvimy namuceci / Pezynomamot 0oyuenusn / Learning outcomes
Kypcersl ¢catTi asikraranHan keiiin Oimim | [Tocsie  ycmemnoro 3aBepmienmsi Kypcea | After successful completion of the course,
anymbLIap: o0yuJaromuecst OyayT: trainees will:
- OackapymslH ~ OapibIK  JeHreiyepiHieri | - MOHMMaTh CYIIHOCTh M MeTOjbl HayuHoro | - to understand the essence and methods of a
yibIMIaparbl  KOIIOACHIBUIBIK — MOCEIENIEPiH | Moaxoaa K TEOPETUYECKOMY u | scientific approach to the theoretical and practical
TEOPMSUIBIK ~ JKOHE  MPAKTUKANBIK  MICUIyTre | MPaKTHYECKOMY PELICHUIO npo6iiem | solution of leadership problems in organizations at
FBUIBIMH KO3KapacThlH MOHI MeH OJIICTepiH | JuaepcTBa B opraHu3aimsax Ha Bcex yposHsx | all levels of management;
TYCiHei, yTpaBJICHUS; - use the basic theories of leadership and power to

- OacKapylbUIBIK MIHAETTEpAl WIemy YIUiH
KOIIOACIIBIIBIK eH OMTIKTIH HET13T1
TEOPHUSIIAPBIH KOJIaHAIbI,

- Keke OacChIHBIH apTHIKIIBUTBIKTaPhI
KEeMILIUTIKTEPiH ChIHU Oaranaiabl;

- YKBIMJIA KYMBIC iCTeY; OJICYMETTIK MaHBI3/IbI
Mocesenep MeH YIepicTepai Tajjaay, TOITHIK
JMHAMHKA  YIEpICTepiH KOHE  KOMaHJaHbI

MCH

- UCTOJIb30BaTh OCHOBHBIC TCOPHUH JIUJICPCTBA
W BIACTH [IJIS PEUICHHS YIPaBICHUYECKUX | -
3ajau;

- KPUTHYECKH OLICHUBATH
JIOCTOMHCTBA M HEJOCTATKH;

- paboTaTh B KOJUICKTHBE; AaHAIU3UPOBATH
COIMAILHO  3HAa4YMMbIe  TPOOJIEMBI |
MIPOIIECCHI, s dheKTHBHO OpraHu30BaTh

JINYHBIC

solve management problems;

critically evaluate personal strengths and

weaknesses;

- work in a team; analyze socially significant
problems and processes, effectively organize group
work based on knowledge of group dynamics
processes and principles of team formation;

- Analyze and design interpersonal, group and
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KaJIBIITACTBIPY KaruJIaTTapblH OuTy Heri3iHae
TOMTHIK >KYMBICTBI THIMJII YHBIMIACTBIPAIBL;

- TYJIFaapaibIk, TOTITBIK KOHE
YUBIMIACTBIPYIIBUIBIK ~ KOMMYHHUKAIUSITAP/IbI
Tangay *oHe xoOamansl,

- ICKepJiK KapbIM-KaThIHAC IaFbUIapblHA He
O0omy; op Typial Karmaiymapra OailJIaHBICTHI
OackapyAblH alyaH TYpJi CTHIbJEpiHe ue 0oiy;
KOIIOACIIBUIBIK KACHETTEPAl 3epTTey oicTepi
MEH omicTemernepine, KOII0AaCIIBUIBIK
KaOlJIeTTepAl JaMbITy TEXHOJIOTHSUIAPhIHA HE
OoJtaabl

IpynnoByr0 pabOTy Ha OCHOBE 3HaHMS
IIPOLECCOB  TPYINIIOBOM  JAMHAMUKUH U
MPUHIUIIOB (POPMUPOBAHUS KOMAHIBI;

- aHaJIM3UpoBaTb U IPOEKTUPOBATh
MCXKINYHOCTHBIC, IpyHIioBbIC n
OpraHU3alOHHbIE KOMMYHUKALINY;

- o0najgarh HaBBIKAMHU [EJIOBOIO OOLIECHMS,
MHOr00Opa3HbIMU CTWJISIMH YIPaBJICHUSA B
3aBUCUMOCTH  OT  PAa3JIMYHBIX CHUTYallHii;
METOJAaMHU M METOJUKAMH  HCCIIEIOBAaHUS
JUACPCKUX KAa4CCTB, TCXHOJIOIUAMU PA3BUTHUA
JIMJIEPCKHUX CIIOCOOHOCTEH

organizational communications;

- possess business communication skills; diverse
management styles depending on different
situations; methods and techniques for researching
leadership qualities, technologies for developing
leadership abilities

Kypcmuiy kbickawa mazmynst / Kpamxoe codepicanue kypca/ Course summary

KomOacpUIbIKTEIH ~—~ TaOUFaTl MEH  MOHI.
Kembacnibiibik KOHE MEHE/KMEHT.
KembacuibIbIKTBIH JOCTYPII KOHIICHIHSIIAPHI.
Kem6acuibuibIKThIH WHHOBAIUSITBIK
KOHIIeTIUsUIapbl. TonTap, KOMaHIauap >KOoHE
KoMaH/a Kypy. KembacibIHbIH JaMyHbI.
Osrepicrepai  Ky3ere  acelpy  Ke3iHeri
kenOacubUIbIK. Kembacuibuiblk Macenenepi

[Ipupona u cymHocTs nuaepcTBa. Jlugepctso
U MEHEDKMEHT. TpaauImOHHbIE KOHIETIIINH

nuaepcrBa.  MIHHOBanMOHHBIE — KOHILICMIUU
JIUAEPCTBA. ['pynmsl, KOMaH/IbI u
KoMaHJl000pa3zoBaHue. PaszButue  nmuepa.

JIunepcTBO MpHU OCYIIECTBIEHUU U3MEHEHUH.
[Ipobnemsl MuaepcTBa

The nature and essence of leadership. Leadership
and management. Traditional leadership concepts.
Innovative leadership concepts. Groups, teams, and
team building. The development of a leader.
Leadership in making changes. Leadership
challenges

bazoapnama scemexuici / Pykosooumens npozpammst/ Programme manager

Toob10B K. T.

Moaaparaauesa H.J.

Tobolov K. T., Moldagalieva N.D.
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DKonozus yHncane mipwinik Kayincizoici necizoepi/ Ikonozus u 0CHOGbl 6e30NACHOCMU HcU3HedeameabHocmu/

Ecology and Basics of Life Safety

Oky maxcamul / Yueonan yenv/ Purpose

OpHBIKTHI JJaMy MaKcaTTapblHa COMKEC TaOWFaT
MeH KOFaM JaMYBIHBIH HEri3ri 3aHIbUIBIKTAPhI
TypaJlbl  TyTac  TYCIHIK  KaJBINTaCTHIpPY,
HKOJIOTHSUIBIK Tpo0eManap MEH OJIap/bl IICHTy
OarpITTapbIH TYCIHY.

CcdopmupoBaTh 1IEIOCTHOE IpEICTaBICHUE
00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTH
IpUpoAbBl U o01ecTna, IIOHMMAaHHE
9KOJIOTMYECKUX MPOOJIEM U HANpaBICHUH HX
pemieHnss B coorBercTBUM ¢ Llemsamu
YCTOWYMBOIO pa3BUTHSL.

To form a holistic view of the basic laws of the
development of nature and society, understanding
environmental problems and directions for their

solution

in accordance with the Sustainable

Development Goals.

Okvimy namuaceci / Pezynomamot 00yuenusn / Learning outcomes
Kypcrbl CoTTI assiKTaFaHHAH keiiin | Ilocsie ycmemHoro 3aBepmenusi kKypca | After successful completion of the course,
oliMasymbLIap: odyuaromuecst OyayT: students will be

- Tipi opranu3maep/iH TIPUIUTIK OpTachIMEH
@3apa OpPEKETTECYiH AaHBIKTAWTHIH HETi3Ti
3aHJIBUTBIKTapIbI 01Ty

- OKOJIOTHSUIBIK  (DaKTOpJIApAbIH  JKIKTENyiH
oury;

- OpranusmJepliH eMIpIiK OpTachl Typajbl
TYCiHIK OOJTyBbI;

- DOKOJIOTHSUTBIK ~ JKyWernep  YFbIMIapbIHBIH
HEri37IepiH MEHTepy;

- TaburaTTel KOpFayJblH >KOHE TaOWUFaTThI

THIMII MaJaIaHy IbIH HeT13r1
NPUHIUNOTEPIH Oly;
- AHTpONOreHAIK KbBI3METTIH OIEyMETTIK-

9KOJIOTHSITBIK CalIapbiH O0JDKaid 01y,
- Tipurimik Kayinci3airiHig TEOPUSLIIBIK
HETi3/IepiH MEHTEPY;
Terenmie xarmaitap Ke3iHJE alFalIKbl KOMEK
Kepcere OuLTy TexXHOJOTusUIapAbl IaijganaHa
OTHIPBIT, MaMaHABIK OoWbIHIIA  obamay
KBI3METIH KY3€re achbIpabl.

- 3HaThb  OCHOBHBIE  3aKOHOMEPHOCTH,
OTIPEICNIAIONINE B3aUMOJICHCTBHS KHBBIX
OpPTraHU3MOB CO Cpe/loi OOUTaHUS;

- 3HaThb KJIACCU(PUKALMIO DSKOJIOIMYECKHX
(akTopoB;

- Hmerp mpeAcTaBiICHHS O IKUIHEHHBIX
cpeaax OpraHu3MoB,;

- Bunaperts OCHOBHBIMH MOHATUSMHA
JKOJIOTUYECKUX CUCTEM;

- 3HAaTb OCHOBHBIE MPHHLMIIBI OXPAaHbI
IIPUPOJIBI 51 palMOHAIBHOTO
MIPUPOIOIOIB30BAHUS;

- YMerb  INPOTHO3MPOBaTb  COLMAIIBHO-
JKOJIOTHYECKHE ITOCJIEICTBHS
AQHTPOIIOI€HHOU JIEATEIbHOCTH;

- Bnmamerp  TeopeTMyecKMMHM ~ OCHOBaMH

0€30MaCHOCTH KHU3HEIEATEbHOCTH,
YMeTp OKas3plBaTh MEPBYK MOMOLIb IIPH
Ype3BbIYAMHBIX CUTyalMsIX C NPUMEHEHHEM
COBPEMEHHBIX MH(pOPMAaLMOHHO-

KOMMYHHKAIIMOHHBIX TEXHOJIOTHII B 00JIacTH

Know the basic laws that determine the
interaction of living organisms with the
environment;

Know the classification of environmental
factors;

Have an understanding of
environments of organisms;
Know the Basics of environmental systems
concepts;

Know the basic principles of nature protection
and environmental management;

Be able to predict the social and environmental
consequences of anthropogenic activities;
Possess the theoretical foundations of
safety;

Be able to provide first aid in emergency
situations.

the living

life
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9KOJIOTMYECKHUX, (U3HNOTIOTHUECKUX u

TUTHCHHUYCCKHUX HCCHeﬂOBaHHﬁ.

Kypcmuiy kvickawa mazmynst / Kpamkoe codepycanue kypca/ Course summary

TipmIUTKTIH HETI3r1 opTalaphl, MOMYJISIIHSIIBIK
9KOJIOTHS, OipJiecTIKTepIiH KOHE
IKOXKYHENEepiH SKOJOTUACH, Ouocdepa, emip
CYpY Kayilci3AiriHiH TCOPHSUIBIK HEeTi3aepi

OCHOBHBIC Cpebl JKU3HH, THOIMYJISIIHOHHAS
9KOJIOTHS, 9KOJIOTHS cooOmiecTB u
9KOCHUCTEM, ounocdepa, TEOPETUUCCKHUE
OCHOBBI 0€30IIaCHOCTH KU3HEIESTEITHOCTH.

Basic living environments, population ecology,
community and ecosystem ecology, biosphere,
theoretical foundations of life-saving safety

bazoapnama scemexuici / Pykosooumens npozpammst/ Programme manager

Kyo6ees M.C.

Pyukuna I'.A. \

Kubeev M.S. Ruchkina G.A.

Founvimu 3epmmeynepoin necizoepi ycone akademusnnvtk xam/ OCHOBbL HAYUHBIX UCCIC008AHUIL U AKAdeMUUECKoe RUCbMO/

Basics of Research and Academic Writing

OKy makcamut / Yueonan yenv/ Purpose

FouibiMu  olinayapl  JaMbITYy KOHE  FBUIBIM
KYHECIHJIe 3epTTey JKYMBICBHIHBIH JIaFblIapblH
KAJIBITACThIPY

PazBurtne HAY4YHOTO MBIITICHHS u
(opMHpOBaHHE HABBIKOB HCCJIEI0BATEIbCKOM
paboThl B CUCTEME HAyK

The development of scientific thinking and the
formation of research skills in the system of
sciences

OKvimy

namuceci / Pezynomamot 0oyuenusn / Learning o

utcomes

Kyperbsl coTTi asikraranHaH KeiiH Olrim
ajJyumbliap:

- Oenrimi Olp FBUIBIMIBI 3€PTTEY/IH FbUIBIMU
o/licTepl MEH SIICTePiH KOIIaHAIbL;
FBUIBIMH ~ MOTIHJEPAIH  9JICHAMachl
TaJJayblH TaHaNabl;

3epTTey MIHJETTEpiH HIelly YIIIH Ka3ak, OpbIC

MCH

KOHE IeT TuUIIepiHae jka3baimia HbICaHa
KOMMYHHKAITUSIFA TYCEIi;

- ©3IHIH  FBUIBIMU-3€pTTEY  KbI3METiHJE
aKIapaTThIK-KOMMYHHKAITHSITBIK
TEXHOJIOTUSIIAPIBIH opTypi TYpJEPiH:
WHTEPHET-PEeCypCTap/bl,  akKmapaTTel  137ey,

CakTay, OHJeYy, KOpFay XOoHE Tapary OOHBIHIIA
OYJITTBI JKOHE MOOWITBTI cepBUCTEPI
naiajaHabl.

IMocae  ycmemHoOro
oO0yyaromuecsi OynyT:
MNPUMCHATE HAYYHBLIC MECTO/bI
UCCIIeIOBaHMSI KOHKPETHOM HAyKH;
- BbIOMpaTh METOJOJOTHI0 M CHOCOO aHauM3a
HAyYHbIX  TEKCTOB: KOMMYHMIIMPOBaThb  Ha
Ka3aXCKOM, PYCCKOM M WHOCTPAaHHOM SI3BIKaX
JUISL PELIeHUs] UCCIIeI0BATEeIbCKUD 3a/1au:
HCII0JIb30BATh B CBOEH Hay4YHO-
HCCIIEIOBATENIbCKOW JIeATEIbHOCTH PA3JIMYHbIC
BHIbI I/IHCbOpMaI_[I/IOHHO-KOMMYHI/IKaI_[I/IOHHI)IX
TEXHOJIOTHI: HMHTEpHET-Pecypchl, OONaYHbIE U
MOOHJIIbHBIE CCPBUCHI IIO IIOMCKY, XPaHCHHIO,
o0paboTke, 3alUTe M  PaCHpPOCTPAHECHUIO
nHpopMaIuu.

3aBeplIeHHsl  Kypca

U TPUEMBI

After successful completion of the course,
students will be:

- apply scientific methods and techniques for the
study of a specific science;

- to choose a methodology and method of
analyzing scientific texts:

to communicate in Kazakh, Russian and foreign
languages to solve research problems:

- to use various types of information and
communication technologies in their research
activities: Internet resources, cloud and mobile
services for searching, storing, processing,
protecting and distributing information.
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Kypcmuiy kvickawa mazmynot / Kpamrkoe cooeporcanue kypca/ Course summary

[ToH  OKBITBUIATBIH  CaNafarbl  FHUIBIMH
3epTTeyNep 9MiCTepi MEH aKaAeMHUSUIBIK XaTThI
3eprreyre OarpITTanFaH. bimiM  amymsiap
TYKBIPBIMJIAMAIIBIK alIapaTiieH JKOHE 3epTTey
KYMBICBIHBIH HET13T1 Ke3eHICPIMEH, 9JIICTEPIiH
KIKTETyiMEH, OJap/bl KOJJIAHy callaJapbIMeH
TaHbicanpl.  bimiM  anymeuiap  FBUIBIMH
3epTTEeyNepal CaHIBIK JKOHE CamalblK Tajjaay
JaFIbIIaPbIH UTEPYTe JKOHE OHBIH HOTHXKEJICPIH
aKaJIeMHUsUIBIK OpTajga MakajaMeH OasHpamarap
TYpiH/E YChIHYFa YHPEHE .

JlucuMmiivHa HanpasjieHa Ha U3y4YEHHE METO/I0B
HAy4YHBIX HCCIIEIOBAaHUM M aKaJeMHYECKOIO
nucbMa B u3ydaeMoil obnactu. OOyuaromuecs
O3HAKOMSATCS C MOHATHMHBIM ammapartoM u
OCHOBHBIMM  3TallaMd  HCCJIEOBATEIbCKOMN
NeSITeNbHOCTH,  Kjaccu(uKaue  MeToJoB,
oOnactaMu uX mnpuMeHeHus. OOyuaromuecs
HAy4aTcsl BJIaJETh HABBIKAMM KOJIMYECTBEHHOIO
u KayeCTBEHHOI'O aHaJIn3a Hay4YHBIX
UCCIIEIOBAaHUM W TIPEACTaBIATh PE3YJbTATHI B
BHJIE€  NyOJMUKauid W BBICTYIUIEHUH B
aKaJeMHYECKOU cpelie

The discipline is aimed at studying the methods
of scientific research and academic writing in
the field under study. Students will get
acquainted with the conceptual apparatus and
the main stages of research activities, the
classification of methods, and areas of their
application. Students will learn to master the
skills of guantitative and qualitative analysis of
scientific research and present the results in the
form of publications and speeches in the
academic environment

bazoaphama scemexuici / Pykosooumens npozpammel/ Programme manager

Tenxernua O.C.

Teaernua O.C.

Teaernna O.C.
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Kaparcoinvlx cayammolioik nezizdepi / Ocnosvl punancosoii zpamomnocmu/ Fundamentals of financial literacy

OKy makcamut / Yueonan yenv/ Purpose

CTYICHTTEpAC >KEeKE Kapi)KbIFa KATHICTHI IIICIIiM
KaObUIIay Ke31HIE YTHIMIBI Kap)KbLIBIK MiHE3-
KYJIBIKTBI JIAMBITY, COHBIMEH KaTap UUQPIBIK
TEXHOJIOTHSUTAPABI KOJIAaHY apKbLIbI Kap)KBLIBIK
KBI3METTEP/Il TYTHIHYIIBUIAP PETIHAE OJIAP.IBbIH
KYKBIKTaphl ~ MEH  MYUICIEpiH  KOoprayra
OaiJIaHBICTBI  TIPOIIECTEPJI CBHIHU  TYPFBIIAH
Oaranay jkoHe Tanjay KaOiIeTiH 1aMBbITy.

¢dopmupoBanue y o0yyaromuxcs
pPalMOHAIBHOTO  (PMHAHCOBOTO  IOBEICHHUS
OpU TPUHATAW  PEIICHHWH,  KacaloLINXCs

JUYHBIX (PUHAHCOB, a TaKXe CIIOCOOHOCTH
KPUTUYECKH OLICHUBATh W AHAJIM3UPOBATH
MPOIIECCHI, CBSI3aHHBIE C 3AIMTON WX MpaB U
WHTEPECOB B  KadyecTBE  IMoOTpedurenen
(hMHAHCOBBIX yCIyT MOCPEJCTBOM
UCIIOJIb30BAaHUSA B TOM 4HCIe IU(POBBIX
TEXHOJIOTUH

formation of students' rational financial behavior
when making decisions related to personal
finances, as well as the ability to critically evaluate
and analyze the processes related to the protection
of their rights and interests as consumers of
financial services through the use of digital
technologies.

OKbimy

Hamudiceci / Pesynomamuol 06yuenus / Learning outcomes

Kypersr  corTi
alymbLiap

- JKeKe JKOHE OTOACHUIBIK Kap»bl CajlachlHIAFb
MaceseNnep/Il menty YIIiH ajaFan OutiMaepl MeH
JNAFbUIapbIH  KOJJAaHyJa TaHBIMIBIK JKOHE
IIbIFapMallblIBIK OacTamMaHbI KOPCETY, - XaAJIBIK

asgKTaraHHAH KeHiH OL1iM

YILiH Kap>KbUIBIK TOyEKENIEDP MEH
OAHKPOTTBIKTBI ~ €CKEpe  OTBIPBIN,  JKEKe
Kap)KbIHBI €3 OeTiHIIe JKocmapiaidl >KoHe

Oackapa Oury; - Keke KapXKblHbl OacKapyra,
KAp)KbUIBIK YHBIMJIAPMEH BIHTHIMAKTACTHIKKA,
KAp)KBUTBIK TOYEKeNJepre *oHe T.0. KaThICTHI
OPTYPJIi Kap>KbUIBIK MoceJesiepre KaTbICThl 03
MIKIPIHI3AL  TYXBIPpBIMIAY; -  Kap>KbUIBIK
MoceJeNiep/liH ajaMfa ocepiH Tanjaid Oiny,
COHJai-aK  oOJIapAbl  IIENTy YIIIH  THICTI
MEMJICKETTIK OpraHaapra/kopiapra xabapiaca
oury;

- OpTYpii Ke3lepAeH aJIbIHFAH KapKbUIbIK

ITocse ycnemHoro 3apepuieHust Kypca
o0yyaromuecsi OyayT

- IPOSIBIISITH TTO3HABATENBHYIO U TBOPUECKYIO
WHUIUATUBY B MNPHUMCHCHUHN IMOJTYYCHHBIX
3HAHUW W YMEHUU i1 pelieHus 3a7ad B
00J1acTH JTUYHBIX U CEMEUHBIX (PUHAHCOB;

- YMETh CAaMOCTOSITENIHO OCYILECTBIIATh
IJIaHUPOBAHUC U YIIPABJICHUEC JIMYHBIMHA
(uHaHCAMU C y4eTOM (PMHAHCOBBIX PHCKOB H
OaHKPOTCTBA JJI HACETICHNS,

- (opmynupoBaTh COOCTBEHHOE MHEHHE B
OTHOLLICHUU Pa3INYIHBIX q)HHaHCOBI)IX
npobiem yOpPaBICHUIO  JIMYHBIMU
¢uHaHCamH, COTPYAHUYECTBY c
(bMHAHCOBBIMU OpTraHHU3aIUsIMHU,
(bMHAHCOBBIMU PUCKAMHU U T.J.;

- YMCTh AHAJIIU3UPOBATH BIINSTHUEC
(bMHAHCOBBIX MpOOJIEM I dYeJoBeKa, a

1o

TAKXC 06pamaTbc;1 B COOTBCTCTBYIOILIIUC

After successful
students will

- to show cognitive and creative initiative in
applying the acquired knowledge and skills to
solve problems in the field of personal and family
finance;

- be able to independently carry out planning
and management of personal finances taking into
account financial risks and bankruptcy for the
population;

- to formulate their own opinion regarding
various financial problems on personal finance
management, cooperation  with  financial
organizations, financial risks, etc.;

- be able to analyze the impact of financial
problems for the individual, and contact the
appropriate government agencies/funds to resolve
them;

- be able to interpret financial information

completion of the course,
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aKmapaTThl TyciHaipe OiTy, COHBIMEH KaTap
mikipai (ke3kapac), IoJeNaeMeHi (apryMeHT),
¢axTinepai axobipaTa Oiny;

- WHBECTHLUSUIBIK TOPTHENbII KAIBIITACTHIPY
Ke3iHJC TYBIHIAWTHIH TOyeKeaepAi Oaramay
JKOHE a3alTy;

- «KapXbl MMHPAMUAACHIHBIH»  OeNTuUIepiH
aHbIKTall OUTy >KOHE WHBECTULUSIIAY YIIIH
KKETTI Kypaijapabl TaHIal oury.

TOCYJapCTBEHHbIE OPTaHbl/(POHABI I HX
peleHus;

- yMeTb HWHTEPHPETHPOBATH (HUHAHCOBYIO
WHPOPMAIIHIO, TIOJYYCHHYIO M3 Pa3IUYHBIX
HUCTOYHHUKOB, a TaKXe pa3inyaTh MHEHUE
(TOUKy 3peHHsl), T0Ka3aTeIbCTBO (APTYMEHT),
(baxThr;

- OLICHUBAThb U MUHUMU3UPOBATH PUCKH,
BO3HUKAIOMINE TIPU POPMHUPOBAHUHU
MHBECTULIMOHHOTO MOPTQers;

- YMETh BBISBIISATH PU3HAKU «(PHHAHCOBOMA
MUPaAMUJIBD U BHIOMPATh HEOOXOUMBII
WHCTPYMEHTAPHH JIJI1 HHBECTUPOBAHUS.

obtained from various sources, as well as
distinguish between opinion (point of view),
evidence (argument), facts;

- assess and minimize the risks arising in the
formation of an investment portfolio;

- be able to identify the signs of a “financial
pyramid” and choose the necessary tools for
investment.

Kypcmuingpickawa mazmynnt / Kpamkoe codepicanue kypca/ Course summary

Kapxpuibik CayaTTbUIBIKTHIH TYCIHIr1,
MakcaTTapbl MEH MIHAETTepi. AKIIa, ecen
allbIpbICy kKoHE Tenemiaep. JKeke KapKbl: Kipic,
meiFbic, OrokeT. CanbpIKTap JKOHE  KEKe
TYJIFalapFa callblK cally. XallbIKKa OaHKTIK
KbI3MeT kKopcery. Caktanabipy. Kapkel HapbIFsl
KOHE MHBeCTUIUS Herizzaepi. JKeke KocimKepiik
JKOHE craprail. Kexke TYJIFaJIapIbIH
0aHKPOTTHIFBL. JKeke KapKbUIbIK KayinCi3IikK.

[Tonsatne, uenm w 3agaud  (pUHAHCOBOM
rPaMOTHOCTH. [leHbru, pacyeThl U TUIATEXKHU.
Jlnyabsle  (UHAHCHI:  JOXOJNBI,  PAaCXO/IbI,
Oromker. Hamorm w©  HaIOrooOJIOXKeHUE
¢usnueckux sui. baHKOBCKuE ycmyru Juis
Hacenenus.  CtpaxoBanue.  (DUHAHCOBBIC
PBIHKH H OCHOBBI MHBECTUPOBAHUS.

I/IHI[I/IBI/I)IyaJ'II)HOG npeanpruHUMarTCiIbCTBO U
crapran. baHKpOTCTBO (PU3NUECKUX JIHILL.
JInunas ¢uHaHCOBasi 0€30MACHOCTb.

The concept, goals and objectives of financial
literacy. Money, settlements and payments.
Personal finances: income, expenses, budget.
Taxes and taxation of individuals. Banking
services for the population. Insurance. Financial
markets and basics of investing. Individual
entrepreneurship and startup. Bankruptcy of
individuals. Personal financial security.

bazoapnama scemexuici / Pykosooumens npozpammst/ Programme manager

Kuenraes C.M.

‘ I'ogynos B.B.

l'onynos B.B.
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Mexkmenmezi y3kcnepumenm mexuuxacwol / Texnuka wikonvnozo yxkcnepumenma / Technique of School Experiment

OKy makcamut / Yueonan yenv / Purpose

MekTtenTte (GU3MKaIBIK SKCIEPUMEHT KYPTri3yAiH

HETi3rl  HMIOesJIapblH, KO  oJicTepi  MeH
YUBIMIACTBIPY  OJICTEMENepiH,  COHal-aK
MEKTEITIH (U3UKATIBIK KaOMHETIHIH

XKaOJIBIKTapbl MEH KYPaIJIapbIMEH KYMEBIC iCTEy
ToCUIIEepiH urepyre OarbITTalFaH KY3bIpeTTep/i
KAJIBIIITACTBIPY

@opMUPOBAHUE KOMIIETEHUWWA, HaNpaBJICHHbBIX
Ha OBJIAJICHUE OCHOBHBIMHU HJIESIMH IIPOBEICHUS
(GU3NYECKUX  OKCIIEPHUMEHTOB B MIKOIE,
Crocob6aMy IMOCTAHOBKM W OPraHU3allMOHHBIMU
METOJIaMH, a TaKXe MeToAaMHu paldoThl C
000py/I0BaHWEM W HWHCTPYMEHTaMH IIKOJIHHOTO
KaOuHeTa PU3UKH.

Formation of competencies aimed at mastering
the basic ideas of conducting physical
experiments at school, methods of setting up
and organizational methods, as well as methods
of working with equipment and tools of the
school physics room.

Homuceci / Pesynomamut 00yuenusn / Learning outcomes

OKbimy
Kypcerbi CoTTI asIKTaraHHAH KeHin
olmiManymbLIap
—  MeKTenTeri  (QU3MKaJIbIK  AKCIICPUMEHTTI

JKocrapiay, JalblHIay JKOHE KYPTri3y TEOPHUSICHI
MEH OJICTEeMECiH Ouly >KoHE TYCIHY, JKeKe
IKCTIIEPUMEHTTEPIIH oiCTEMEIIK
apTHIKIIBIIBIKTAPhl MEH KeMIIUTiKTepiHe Oara
oepei;

— acmamnTapblH KYMBIC MPUHLUOTEP] MEH
MYMKIHJIKTEpIH OUTy JKOHE TYCiHy, Oakpliay
KOHE eJIIey HOTHXKEIEepiH 6HAey OAiCcTepiH
oury;

- UTAKTAKAIBIK JKOHE Kayimnci3ik
TaJanTapblHa COMKEC OKY AKCHEPUMEHTIH KOO,
cUMarTamajap MeH cxeManap  OoifbIHIIA
KOH/BIPFBUIAPIBI  JKWUHAY,  acmamnTtap  MeEH
KaOABIKTapbl ~ OPHAJIACTBIPY  JIAFbLIApbIH
MEHTepY;

— SKCIIEPUMEHTTEH aJbIHFAaH aKMaparThl TYCIHY
’KOHE YCBIHY, SKCIIEPUMEHT HOTHIKEIIEPiH TYPhIC

IMocae  ycmeumrHoro
o0yyaromuecsi OyayT
— OIPENeJNIATh U IPUMEHSTh TEOPUIO U METOAUKY
IUIaHUPOBAaHUA, TOATOTOBKM W  IPOBCACHUA
HIKOJIBHOTO (PU3UYECKOT0 HKCIIEPUMEHTA, /1aBaTh
OIICHKY METOANYECCKHUX JOCTOHNHCTB u
HE/I0CTAaTKOB OTAEIbHBIX IKCIIEPUMEHTOB;

— 3HaTb W TIOHUMATb MMPUHIHUIIBI pa6OTI>I u
BO3MOKHOCTH TpPHOOPOB, BIaJeTh METOJIaMH

3aBeplIeHHs  Kypca

00pabOTKH  pe3yJIbTaTOB  HAONIOJACHUN U
HU3MEPECHU;

— BJAJAETh HABBIKAMH TIOCTAHOBKHA Y4E€OHOTO
SKCHEpUMEHTa,  cOOpOM  YCTaHOBOK IO

OIMCAHUSM W CXeMaM, pa3MelIeHHEeM MPUOOPOB
u  o0opynoBaHUS B  COOTBETCTBUU  C
IATAKTHYECKIMHI TpeOOBaHUSIMU 51
TpeOoBaHUSAMU 0€30MaCHOCTH;

— TOHWMAaTh W W3JIaraTh TOJYYECHHYIO W3
IKCIIEPUMEHTA uHpOpMAITHIO, BEPHO
WHTEPIPETUPOBATEH PE3yIbTAThl SKCIICPUMEHTA;

After successful completion of the course,
students will be

— to know and understand the theory and
methodology of planning, preparing and
conducting a school physical experiment, gives
an assessment of the methodological advantages
and disadvantages of individual experiments;

— to know and understand the principles of
operation and capabilities of devices, to know
the methods of processing the results of
observations and measurements;

— possess the skills of setting up a training
experiment, collecting installations according to
descriptions and diagrams, placing devices and
equipment in accordance with didactic and
safety requirements;

— to understand and present the information
received from the experiment, correctly interpret
the results of the experiment;

— plan and conduct a physical experiment based

TYCIHAIPY; — IUIaHMpOBaTh M TpoBoauTHh ¢u3mueckuid | on the age and individual characteristics of
—  OKyIIBUTApABIH  JKac  JKOHE  JKEKe | OKCIIEPMMEHT, HCXOAs |3 BO3pacTHBIX u | students, strictly observe the rules of safety and
EpeKIIeTIKTEPiHe Kapait (bU3MKaNBIK | MHAMBUAYAIBHBIX  OcOOCHHOCTeH  yuanimxcs, | fire safety;
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OKCIIEPUMEHTTI JKOCHapiay JKOHE IKYpTi3y,
KayIICi3iK jKoHE OpT KayimcCi3iri epexenepin
KaTaH CaKTay,

— o3 OerTiHIIE X0HE Oacka ofeOHMeT Ko3AepiHCH
QIBIHFAH  aKNapaTThIH  JYPBICTBIFBIH  CBHIHU
TYPFBIJIaH Tajifay, Oarajiay jKoHe Heri3iey;

— SKCTIICPUMEHTTIH TOPOHETIK POJIiH KOHE OHBIH
OKYIIBUIAPJIBIH TaHBIMJIBIK  KbI3BIFYIIBUIBIFBIH
JaAMBITY1aFbl OPHBIH Oaranay;

— aKmaparThl 13/1€y JKOHE OHJIeYy YIIiH HU(PIBIK
XKOHE O3re JIe pecypcTapibl Mmaianany, OKbITY
KOHE  JCMOHCTpAalMSUIBIK  OarjapiaMaiap,
CUMYJISITOPJIAp JKOHE MOOWMIIBII KOCBIMIIIATIAP
KOMETiMEH MiHJIETTeP/IiH KeH ayKbIMbIH LIEITy

CTpOro c00JII0/1aTh
0e301MacHOCTH u
0e30I1acHOCTH;

— KPUTHYECKH aHaJM3UpOBaTh, OIICHWBATh U
00OCHOBBIBaTh JOCTOBEPHOCTh HH(OPMAIHH,
MOJTyYCHHON CaMOCTOSITEILHO U U3 CTOPOHHHX
HMCTOYHUKOB;

— OILICHUBATh BOCITUTATEIIHHYIO
JKCIIEPUMEHTa W €ro MeCTO B
MM03HABATEIBHOTO UHTEPECa yUaIIUXCs;
— UCTOJIB30BaTh ITU(PPOBEIC M HHBIE PECYPCHI IS
Moucka W o0paboTku HHGPOpPMALUM, PEIIaTh
IIMPOKUM  JMAana3oH 3aJad € IOMOIIBIO
00yYaroIuX W JIEMOHCTPAIMOHHBIX IPOrPaMM,
CUMYJISITOPOB M MOOMJTBHBIX TPUJIOKEHUI

npaBuia TEXHUKU
MPOTUBOMOXKAPHOI

poJib
pa3BUTHHU

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

— to evaluate the educational role of the
experiment and its place in the development of
cognitive interest of students;

— use digital and other resources to search and
process information, solve a wide range of tasks
with the help of training and demonstration
programs, simulators and mobile applications

Ilpepexsuzummepi/Ilpepexeusumul/Prerequisites

Mexanunka, MonekynaabiK
TepMOJAMHAMUKA

¢u3uka  KoHE

Mexanuka, MonexynsapHas ¢uznka u
TEPMOJIMHAMUKA

Mechanics, Molecular and

Thermodynamics

Physics

Kypcmuiny kbickawa mazmynot / Kpamkoe codepicanue Kypca / Course summary

[Ton GinmiM anmymslIapFa TEOPHSUIBIK OlmiMaepi
MEH aJIFaH JaFIbUIapbIH MEKTENTer (PU3NKaJIBIK
HKCHEPUMEHTTIH 0apIbIK TYpJIEpiH
yUBIMIACTBIpYJla JKOHE OTKI3yJe MaiJanaHyra
MYMKIHJIK OepeTiH KociOM Ky3ipeTTuliKTepal
KaJIBIITACTBIPAIB: JIEMOHCTPAIHSIIBIK,
BUPTYyal[bl, OKY, OHBIH IMIiHAE KAIIBIKTHIKTaH
KoHe HUPIBIK OUTIM Oepy TEXHOIOTHsUIapbIH
KOJITaHy

HucuumuinHa ¢dopmupyeT mnpodeccuoHaTbHbIe
KOMITETEHINH, KOTOpBIE MTO3BOJIST
00yyaroIuMCsl HUCHOJb30BATh TEOPETHUYECKHE
3HAHUS U MOTyYeHHbIE HABBIKM B OpraHU3aI[UU U
MIPOBEJIEHUM BCEX DJTAllOB pa3HbIX BHJIOB
LIKOJILHOTO (Gu3NYECKOro  AKCHEepHUMEHTA!
JI€MOHCTPAIlMOHHOT0, BUPTYaJbHOTO, Y4eOHOTO,
B TOM YHCJI€ C MPUMEHEHHEM AUCTAHIMOHHBIX U
1M (POBBIX 00pa30BATENbHBIX TEXHOIOTHH

The discipline forms professional competencies
that will allow students to use theoretical
knowledge and acquired skills in organizing and
conducting all stages of different types of school
physical experiment. demonstration, virtual,
educational, including using distance and digital
educational technologies

Ilocmpexsusummepi/Ilocmpexeuzumut/Postrequisites

OusmMKanblK ~ ecenTepal  memy — OoMbIHIIA
npakTUKyM, OIuMINana ecemnTepiH MIbIFapy
oxictemeci, PU3MKaHBI OKBITY 9/IiCTEMEC]

[IpakTukym no pemeHuro (GU3NYECKUX 3ajaad,
Mertoauka pemieHust OJMMIHUAIHBIX — 3ajad,

Meroanka npenogaBanus GU3NKU

Workshop on Solving Physical Tasks, Methods
of Solving Competitive Tasks, Technique for
Teaching Physics

bazoapnama sicemexuiici / Pykosooumens npozpammsl / Programme manager
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| Hynuposa A.M. ‘ Hynuposa A.M. ‘ Nupirova A.M.
Mexmenmezi ghusurkanvix npakmuxkym / Quzuueckuit npakmuxkym 6 uikone / Physics Practicum at School
Oxy maxcamul / Yueonas yenw / Purpose
MexkrenTe (bu3nKaNIbIK npakTHKymabl | @opMupoBaHMe HaBBIKOB IUiaHupoBanus u | Formation of skills for planning and conducting
Kocmapiay — JKOHE  OTKi3y  Jar[IbpUIapbiH | pOBeIcHUs (U3MUECKOro mpakTukyMma B rmkose | a physical workshop at school
KaJIBINTAaCThIPY
Okvimy namuoiceci / Pezynomamut 00yuenun / Learning outcomes
Kypersl carri askraranHan keiiin 0Oinim | [Tociie  ycmemHoro  3aBepmienusi  kypcea | After successful completion of the course,
aJIymbLIap odyuarommecst OyayT students will be
—  MekTenTe — (PU3MKAIBIK  MPAKTHKYMJbI | — ONPEACIATh U MPUMEHSTh Teoputo U Metoauky | — to know and understand the theory and

Koclapiay, AalbIHAAY >KOHE OTKi3y TEOPHSCHI
MEH dJIicTeMeciH OiTy jKoHE TYCIHY;

(bU3HUKaIBIK acmanTapiblH AKYMBIC
MPUHLIMIITEP] MEH MYMKIHIIKTEpIH OUTy >KoHE
TYCiHy, Oakbuiay KOHE OJIIey HOTHXEIepiH
OHJICY/IIH CTAaTUCTUKAIIBIK SICTEPIH OLTY;

- IUIaKTUKAIBIK J)KOHE Kayimnci3ik
TajanTapblHa COHKeC OKYy JKCIIEPUMEHTIH KOO,
cumarraMajgap MeH cxemainap — Oo#bIHIIA
KOHJIBIPFBUIAP/BI  KWHAY,  acmanTap  MeEH
XKaOJBIKTapabl  OPHAJACTBIPY  JIaFAbLIAPBIH
MEHTepY;

— OKYIIBLIAP IbIH Kac JKOHE JKeKe
epeKILeTIKTepiHe Kapait (bu3HKaIBIK
OKCIIEPUMEHTTI JKOCHapiay »JKOHE IKYprisy,

KAyiIci3/IiK jKOHE epT KaylICI3Jiri epekeaepiH
KaTaH Cakray,

— o3 OeTiHIle XoHe 0acka o/1e0ueT Ke3lepiHeH
aJIbIHFAH ~ aKMapaTTblH  JYPBICTBIFBIH  CBIHU
TYpPFBIIAH Talaay, Oaraay )KoHE HET13/ey;

— (pu3HMKaIBIK SKCIEPUMEHTTIH TOPOUENIK poiiH

IUIAHUPOBAHUS, TOATOTOBKM U  MPOBEICHUS
(U3NIECKOTO MPAKTHUKYMa B IIIKOJIE;

— pasznuy4arh ¥ MOHUMATh MPHHIMIBI paboOThl U
BO3MOXKHOCTH (PU3NYECKUX MPHUOOPOB, BIAJIETh
CTaTUCTHUUYECKUMHU METOAaMHU 00paboTku
pe3yabTaTOB HAOIIOACHUN 1 U3MEPEHU;

— OOBSCHATH HABBIKM TOCTAHOBKU Y4e€OHOIO
OKCIEpUMEHTa,  COOpOM  YCTaHOBOK  TIO
ONMCAHMSIM U CXeMaM, pa3MelleHHeM MpHOOopoB
U o0OopynoBaHMSI B  COOTBETCTBHH  C
JTUIAKTHYECKUMHU TpeOOBaHUSIMU u
TpeOOBaHUSIMHU OE30MTACHOCTH;

IUTAHUPOBATh U TPOBOAUTH  (HU3HUECKUN

3KCHepI/IMeHT, UCXoas1 n3 BOSpﬂCTHLIX nu
WHIUBUAYATbHBIX ~ OCOOCHHOCTEH  ywalmxcs,
CTPOTO co0Iro1aTh npaBuja TEXHUKHA
0e30IMacHOCTH u MPOTUBOMOXKAPHOI
0e30ITacHOCTH;

KPpUTHYCCKU aHAJIU3UPOBATH, OLCHUBATH U
000CHOBBIBaTh JIOCTOBEPHOCTH HWH(MOpMAINH,
HOqueHHOI‘;I CaMOCTOATCIIBHO M M3 CTOPOHHHUX

methodology of planning, preparing and
conducting a physical workshop at school;

— to know and understand the principles of
operation and capabilities of physical devices, to
possess statistical methods of processing the
results of observations and measurements;

— possess the skills of setting up a training
experiment, collecting installations according to
descriptions and diagrams, placing devices and
equipment in accordance with didactic and
safety requirements;

— plan and conduct a physical experiment based
on the age and individual characteristics of
students, strictly observe the rules of safety and
fire safety;

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

— to evaluate the educational role of physical
experiment and its place in the development of
cognitive interest of students;
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KOHE  OHBIH  OKYIIBUIAPABIH  TaHBIMIBIK
KBI3BIFYILIBUIBIFBIH IaMBITYAAFbl OPHBIH Oaranay;
— aKmaparThl 13/I€y JKOHE OHJIEY YIIH HU(PIBIK
KOQHE ©3Te JIe pecypcTap/sl MaijanaHy, OKbITY
KOHE  JIEMOHCTpAIMSUIBIK  Oarjapiamanap,
CHUMYJISITOPJIAp JKOHE MOOWIIBAI KOCHIMIIAIap
KOMETIMEH MIHJCTTEP/IiH KeH ayKbIMBIH IICIIY

HCTOYHUKOB;
— OLICHHUBATh BOCIHTATEIbHYIO poJb
(U3NYECKOTO DKCIEPUMEHTa M €ro MeCTO B
pa3BUTHH II03HABATEIEHOTO uHTEpeca
yUaIIuXCs;

— MCIOJB30BaTh HU(POBIC U MHBIE PECYPCHI IS
noucka W o00paboTku WHOpPMANWU, pemaTh
MIMPOKUH  JMama3oH 3aJad C  [TOMOIIBIO
00yYaroImux W JEMOHCTPAIMOHHBIX IPOrPaMM,
CHMYJISITOPOB U MOOWJIBHBIX MIPUJIOKEHUN

— use digital and other resources to search and
process information, solve a wide range of tasks
with the help of training and demonstration
programs, simulators and mobile applications

Ilpepexsuzummepi/Ilpepexeusumul/Prerequisites

MaremaTukaibslk ~ Tajaay, AHanmuTHKANBIK | Maremarnueckuii  aHanm3,  AnHanurtudeckas | Mathematical Analysis, Analytical Geometry
rEOMETPUSl  KOHE  CBI3BIKTHIK  anureOpa, | reoMeTpusi M JiMHeWHas anreOpa, Mexanuka, | and Linear Algebra, Mechanics, Classical
Mexanuka, Mouekynanslk — ¢u3nka koHe | MonekyisipHas Gpu3KKa ¥ TepMOAMHAMHKA Mechanics, Molecular physics and
TEPMOTMHAMHKA thermodynamics

Kypcmuiy kbickawa mazmynst / Kpamrkoe codepycanue Kypca / Coursesummary
IMonmi oky mporecinme OimiM  amymsiiap | B npoiiecce U3yYCHUS mucnumuaasel, | In the process of studying the discipline,

MeKkTenTeri (u3nka KaOWHETIHIH achanTapsbl
MEH KOHIBIPFBUIAPBIHBIH JKYMBIC KaFUJIAaTTaphl
MEH MYMKIHJIKTEpiH MEHIrepe[i; OKYIIbLIapbl
FBUIBIMH JKOOallap KOHKYPCTaphlHA KaTBICYyFa
JaibIHAay YIIH Ka3ipri 3aMaHfbl KallbIKTHIKTaH
O11iM Oepy TEXHOJIOTHSUIAPbIH KOJIZaHa OTBIPHII
KOHE OKYIIBUIAPABIH KEKe KaKETTUIIKTepiH
€CKepe OTBIPHII, MEKTENTE TOMNTHIK JKOHE KEKe
KYMBICTHI, (U3HKATBIK MPAKTHUKYMHBIH
HOTHOKENIEPIH OHJeY ONICTepiH YHBIMIACTBIPY
KOHE OTKI3Y JaFIblIapbIH MEHTepeIi

oOyyarolmuecsi OCBOSAT MNPHUHLUMIBI PabOTHl U
BO3MOXKHOCTH  TIPHOOPOB M YCTaHOBOK
HIKOJIBHOTO KaOuHeTa (U3MKHM;, TNPHOOPETYT
HaBBIKH OPTaHU3AIlNH U MPOBEICHUS TPYIOBOM

W UHAMBHIyalbHOM  paboOThl,  METOJOB
00paboTku pe3yabTaToOB (hU3UIECKOTO
MpakTUKymMa B IIKOJE, B TOM 4YHUCIE, C

NPUMEHEHUEM COBPEMEHHBIX JAUCTAHIIMOHHBIX
0o0pa3oBaTeNbHBIX TEXHOJOTHMA MU C Yy4€TOM
WHJIMBHIYATBHBIX MOTPEOHOCTEN yJaIuXxcs JIst
MOJArOTOBKA  IIKOJBHUKOB K  YYacTHUKO B
KOHKYpCax Hay4YHBIX POEKTOB

students will master the principles of operation
and capabilities of devices and installations of
the school physics classroom; acquire skills in
organizing and conducting group and individual
work, methods of processing the results of a
physical workshop at school, including using
modern distance learning technologies and
taking into account the individual needs of
students to prepare students for participation in
competitions of scientific projects

Iocmpexsusummepi/ITocmpexeuzumut/Postrequisites

Onumnuana ecenTepiH IIBIFapy 9iCTeMecH,
Du3HKaHbI OKBITY 9/IiCTEMEC]

Metonuka pemieHUs  OJMMITHATHBIX
Meroanka npenogaBanus GU3NKU

3a1ad,

Methods of Solving Competetive Tasks,

Tecnique for Teaching Physics

bazoapnama sicemexuiici / Pykosooumens npozpammsl / Programme manager
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| Hynuposa A.M.

‘ Hynuposa A.M.

| Nupirova A.M.

Electrodynamics and Special relativity

3ﬂel<mp00unamul<a HCIHE CAILICMbIPMAIbIKHbLH, apuaﬁbt meopuscol /3ﬂel<mp00unamm(a u cneuuajilibHas meopus omHocumeslbHocmu /

OKy makcamut / Yueonan yenv / Purpose

Kiaccukanplk — 3JI€KTPOJAMHAMUKAHBIH  ipredi
epexeNepiHiy KOHE apHalbI (HaKTBI)
CaJIBICTHIPMAJIBUIBIK TCOPUSACHIHBIH HETI3AepiH
3aMaHayd Ma3MYHBIH UTe€py

OcBouth COBPEMEHHBIE U3II0KEHUS
(yHIaMEHTAIBHBIX TTOJOXCHUH KJIaCCHYSCKOM
ANEKTPOAMHAMUKH M OCHOB  CIEIHAJIbHOI
(4acTHOM) TEOPUU OTHOCUTEIBHOCTH

To master the modern exposition of the
fundamental provisions of classical
electrodynamics and the foundations of the
special (private) theory of relativity

Homuceci / Pesynomamot 00yuenusn / Learning outcomes

OKbimy
Kyperbsl coTTi asikraranHaH KeiiH Olrim
aJTymbLIap
— JIEKTPOAUHAMUKA MEH apHaiibl
CANIBICTBIPMAJIBUIBIK ~ TEOPHSICBIHBIH  ipresi
Heri3/iepiH Ol1y JK9HE TYCIHY;
— IIEKTPOINHAMUKA MEH apHanbl
CaJIBICTBIPMAJIBLIBIK TEOPHUSCHIHBIH namy
TapuxblH  OUly  KOHE  OJIapJblH  Jlamy

MepCIEeKTUBAJIAPBIH TYCIHY;

— aCHanThlK >KOHE OH 3KCIEpUMEHTTEPiHIH
MOHIH KOpCeTy, OJIapJIblH HOTHXKEJEPIH IYphIC
TYCIHIIpY;

— JICHeJep MEH JJIEKTPOMArHUTTIK epiCTepAiH
CHUIIaTTaMajlapblH aHBIKTAY YIIIH KJIACCHUKAIBIK
anektpoauHamMuka MeH ACT  rtenzaeynepin
KOJI/1aHy;

— TEHJEyJiep ay »JKOHE THUNTIK ecenTep/Il
HIBIFApy YILUIH XKOFapbl MaTeMaTHKa armapaThiH

IMocse  ycmemHoro
o0yuarmuecs OyayT
— 3HATh W MOHUMATh (yH/IaMEHTAIBHBIC OCHOBBI
SJEKTPOJMHAMMKMA M  CIEUHATIBHOM  TEOpUH
OTHOCHUTEIIBHOCTH;

— 3HaTh UCTOPHUIO PA3BUTHUSA IJIEKTPOJUHAMUKH U
CHEeIUaIbHOM TEOPHUH OTHOCUTEIBHOCTH W
MMOHUMATh MEPCIEKTUBBI UX PA3BUTHUS,

u3JaraTh  CyTb HWHCTPYMEHTAJIBHBIX W
MBICIICHHBIX JKCIEPUMEHTOB, BEPHO
WHTEPIPETUPOBATH UX PE3YJIbTATHI;
WCIIONb30BaTh  YPaBHEHUS KIJIACCUYECKOM
anexktponauHamukd u CTO mns omnpenenenus
XapaKTEePUCTUK TeA M  BJIEKTPOMArHUTHBIX
ToJei;

— 3¢ ($eKTUBHO UCMOIB30BaTh ammapaT BbICIICH
MaTeMaTUKW JJIs TIOJyYCeHHs] ypaBHEHUU U
pelIeHus: TUIIOBBIX 3a/a4;

3aBeplIeHHsl  Kypca

After successful completion of the course,
students will be

— to know and understand the fundamental
foundations of electrodynamics and special
relativity;

— to know the history of the development of
electrodynamics and special relativity 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 electrodynamics
and STR to determine the characteristics of
bodies and electromagnetic fields;

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

— analyze and explain the effects that occur

THIM/II TTaiianany, — aHaNM3WpoOBaTh H 00BAcHATH dddekTsl, | When moving at relativistic speeds;

—  PeNATUBHUCTIK KBUIAAMJBIKICH  KO3Fally | BO3HUKAIOIIUE npu JIBUKCHHUH c|— to identify the relationship between
Ke3iHJIe maiia 00IaThIH dcepiepIi Tauay KoHe | PEIATHBUCTCKUMHU CKOPOCTSIMH, mechanical,  electromagnetic  and  light
TYCIHIIDY; — BBISIBJISITH B3alMOCBS3b Mexay | phenomena,
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—  MEXAHHWKAIBIK, JJCKTPOMArHUTTIK KOHE
KapbIK KYOBLIBICTAPbI apachIHIarbl
0aiiJTaHBICTHI AHBIKTAY

— QJIEMHIH (U3UKATIBIK KepiHiCiHeT1

KJIIACCHUKAJIBIK JJICKTPOJUHAMHUKAa MCH apHaﬁBI
CAJIBICTBIPMAJIBIIBIK TCOPUSAHBIH OPHBIH 6afaﬂay.

MCXaHUYCCKHUMU, 3JICKTpOMaI‘HI/ITHBIMI/I nu
CBETOBBIMH SIBJIICHHSIMH;

— OIICHUBATH MECTO KJTAaCCUYECKOM
JJICKTPOJIMHAMHUKHA ¥ CIICIHAIBHOH  TEOPUH

OTHOCHUTEIILHOCTH B (PU3MYECKON KapTHHE MHUPA.

to assess the place of classical
electrodynamics and special relativity in the
physical picture of the world.

Ilpepexsuzummepi/Ilpepexeusumul/Prerequisites

Mexanuka, MareMaTHKaIbIK (bu3MKaHBIH
amicrepi, MareMaTHUKaIbIK Tanaay,
AHAJIUTHKAIBIK TE€OMETPUS KOHE CBI3BIKTHIK
anredpa

Mexanuka, MeToapl MaTeMaTHYECKON (PU3HKH,
MaremaTuueckuii  aHainm3,  AHaIMTUYECKas
TeOMETpHs U JUHEelHas anredpa

Mechanics, Methods of Mathematical Physics,
Mathematical Analysis, Analytical Geometry
and linear Algebra

Kypcmuiy kbickawa mazmynot / Kpamkoe codepicanue kypca / Course summary

Ilon  cTyneHTTepie  KopLIiaraH  QileMJeri
AJIEKTPOMATHUTTIK KYOBUIBICTAPIBIH TaOUFATHI
MEH TaOUFaThI Typajbl TYCIHIK
KajbimTacTeipanbl. CTYyAEHTTEp KIACCHUKAJIBIK
AIIEKTPOAMHAMUKA MEH PENATUBUCTIK
MEXaHUKaHbIH 3aHAbUIBIKTapbIH OineTiHn
O0onanpl; TUNOTIK  ecenTepil IIenly  YIIiH
3JIEKTPOAMHAMUKA MEH apHaiibl
CANBICTBIPMAJIBUIBIK ~ TEHJEYJEepiH  KOJJaHa
anaabl, COHBIMEH Karap JJIEKTPOMAarHuTTIK
OpiCKe, DIEKTp 3apsAATapblHA, PEITSITUBUCTIK
KBUIIAMJIBIKIICH KO3FaJlaThIH JieHesnepre

KATBICTBI KYObUIBICTap MEH MpOoLEecTepAl Tajaan
aJIajpl.

HucuuruinHa  ¢opMHUpyeT Yy CTYICHTOB
[IOHUMaHHe IIPUPOJIbI u Xapakrepa
JJIEKTPOMAarHUTHBIX SIBJICHUM B OKPY’KAIOLIEM
mupe. CtyneHTsl OynyT 3HaTh  3aKOHBI
KJIACCHYECKOU AJIEKTPOIMHAMUKHU 51
PENATUBUCTCKON MEXAHUKHU; CMOTYT IPUMEHSATh
YPaBHEHUSI 3JIEKTPOAMHAMUKH U CHEUAIbHON
TEOpPUM  OTHOCUTEIBHOCTH  JUIsl  PELUEHUS
TUIOBBIX 3aJa4, a TaK)Ke aHaiu3a SIBJICHUN U
IIPOLIECCOB, CBS3aHHBIX C DJJIEKTPOMAarHUTHBIM
MoJieM, DJJIEKTPUUECKUMHU 3apsiiaMH, TellaMu,
JBUKYLIUMUCS C PENTUBUCKMMH CKOPOCTSIMHU.

The discipline forms students' understanding of
the nature and nature of electromagnetic
phenomena in the world around them. Students
will know the laws of classical electrodynamics
and relativistic mechanics; they will be able to
apply the equations of electrodynamics and
special relativity to solve typical problems, as
well as analyze phenomena and processes
related to the electromagnetic field, electric
charges, and bodies moving at relativistic
speeds.

Ilocmpexsusummepi/Ilocmpexeuzumut/Postrequisites

OnuMnuana ecenTepiH IIbIFapy oicTeMect,
@Du3HMKaHbBI OKBITY 9JIiICTEMEC], ACTPOHOMHUS

Metoauka pemeHus ONMMIMAIHBIX — 3ajad,
Mertoauka npenosaBaHust pu3nku, ACTPOHOMHUS

Methods of Solving Competetive Tasks,
Tecnique for Teaching Physics, Astronomy

bazoapnama sccemexuiici / Pykosooumens npozpammsl / Programme manager

Hynuposa A.M., Hynuposa A.M.

\ Teaernna O.C., Hynuposa A.M.

| Telegina O.S., Nupirova A.M.
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Opic meopusacwt / Teopus nons / Field Theory

OKy makcamut / Yueonan yenv / Purpose

Opic TEOPUSCHIHBIH KJIACCUKAJIBIK KOPIHICTEPiH
urepy

OcBOUTH KJIACCUYECKHUE TNPEACTABICHUS TEOPUU
0JIsI

Master classical representations of field theory

namuceci / Pezynomamot 0oyuenusn / Learning outcomes

OKbimy
Kypersl coTTi asikraranHaH KeliH Olrim
aJIylmbLiap
— CKaJSIPJIBIK  JKOHE  BEKTOPJIBIK  epicTep

TEOPUACHIHBIH Iprefi Heri3gepiHn Oury »KoHe
TYCiHY;

— (uBHUKaNBIK epicTepAl 3epTTey calachIHAAFbI
acIanThIK JKOHE Ol AKCIEPUMEHTTEPiHIH MOHIH

KepceTy, OJapJblH  HOTIJKEJIEpIH  JIyphic
TYCIHIIpY;

— (U3MKaNbIK OpICTep/AIH CcUIaTTaMallapblH
aHbIKTay  YIIIH  MaTeMaTUKalblK  (u3uka

TeH/IeyJIepiH KOJIJaHy;

— TEHJIeyJIep ajly *KOHE THUIITIK ecenTep/l IIeury
YIIIH >KOFaphl MaTeMaTHKa amnmapaTblH TUIMAIL
Maii1ajiany;

—  epic  TEOpHUACBHIHBIH  TEHJEyJepiMeH
CUTIATTANaThIH  ocepyiepll  Tajnjay  JKOHE
TYCIHIIpY;

— (MBHKAIIBIK ©pICTEP apachIHIaFrbl OAMIaHBICTHI
aHBIKTAY;

OpiC TEOPHUSCHIHBIH QJIEMHIH (DU3UKAIIBIK
KOPiHICIHAET1 OPHBIH Oaraay.

IMocae  ycmemHoro
o0yuarmuecs OyayT
— 3HaTh U IIOHUMAThb (1)YHI[aMeHTaJH)HI)IC OCHOBBI
TEOPUU CKATSIPHOTO M BEKTOPHOTO TMOJICH;

3aBeplIeHUus  Kypca

— u3jaratb CyThb HMHCTPYMEHTAJbHBIX U
MBICJIEHHBIX  3KCIIEPUMEHTOB B  00JacTu
UCCIIeIOBaHMsT  (DM3MYECKHX  TOJIeH, BEpPHO

UHTEPIPETUPOBATh UX PE3YJIbTATHI;

— HCIIOJIB30BAaTh YPaBHEHHS MaTeMaTHYeCKOM
Gu3uKn U1 ONpENeieHUs  XapaKTepUCTHK
(u3NUecKuX Moei;

— 3(peKTUBHO HCIIONB30BaTh ammapaT BbICIIEH
MaTeMaTHKU JUIsl TIOJMyYeHUs YpaBHEHHH U
pELIeHNs TUIIOBBIX 3a/a4;

QHAIN3UPOBATh U OOBACHATH 3IPEKTHI,
KOTOpBIE OINMCHIBAIOTCS YPaBHEHUSMH TEOpPUU
HOJIS;

— BBISBJIATH B3aUMOCBS3b MEXIY (U3NUECKUMHU
MOJISIMU;

— OLICHMBATh MECTO TEOPHUHU MOJsS B (HPU3NIECKOM
KapTUHE MHpa.

After successful completion of the course,
students will be

— to know and understand the fundamental
foundations of the theory of scalar and vector
fields;

— to state the essence of instrumental and
thought experiments in the field of research of
physical fields, to correctly interpret their
results;

use mathematical physics equations to
determine the characteristics of physical fields;
— effectively use the apparatus of higher
mathematics to obtain equations and solve
typical problems;

— analyze and explain the effects that are
described by the equations of field theory;

— to identify the relationship between physical
fields;

— to evaluate the place of field theory in the
physical picture of the world.

Ilpepexeusummepi/llpepexeuzumoi/Prerequisites

AHaTUTUKAJIBIK
anredpa,

MareMaTHKAIIBIK Tanuay,
TeOMETpHS JKOHE CBI3BIKTBIK
Mexannka, KimaccukaiabIk MEXaHHKa

Maremarnueckuii  aHanu3,  AHaJUTHYECKas
reoMeTpusi U JuHeiHas anreOpa, MexaHuka,
Kiaccuueckasi MexaHuka

Mathematical Analysis, Analytical Geometry
and Linear Algebra, Mechanics, Classical
Mechanics

Kypcmotny Kbickawa mazmynst / Kpamkoe codepacanue kypca / Course summary

[Ton crynenrrepae (U3MKAIBIK  ©pICTEPAIH

JucuumumHa  hopMmupyer

y

o6yuaromuxcst | The discipline forms students' general ideas
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CUNATBl  KOHE  OJIapAarbl  MaTePUAIIBIK
JCHEJICPAIH  KO3FaJbIChl  Typajbl  KaJIIbI
TYCIHIKTEp I KQJIBINTaCThIPAAbL.CTY ICHTTEP
(UBUKABIK ~ OpICTepIiH  CHUIaTTaMajapblH

urepesi, epicTi cumarray YIIH TEeHASYJIep.i
’KOHE CTAIIMOHAPJIBIK KOHE CTAIIMOHAPIIBIK EMEC,
TYPAKThl KOHE aybICTaJbl, TOTCHIMAJIIbI JKOHE
KYUBIHIBI epicrepaeri OeJmeKTep
KO3FANIBICBIHBIH ~ E€PeKIIeNIiKTepiH  KOJIJaHa
anmangpl. CTyneHTTEp apHalbl JKOHE Kb
CaTBICTBIPMAJIBUIBIK TEOPHUSCHIHAAFBI OpiCTEPIl
CHIIATTay YIIH KOJJIAHBUIATHIH MATEMAaTHKAJIBIK
anmaparieH TaHbICAIbI.

o0IIKe IpeACTaBICHUs O XapaKTepe PU3NIECKUX
MoJie U JBUMKEHHUS B HUX MaTepUANbHBIX TEIl.
CTyeHTBI OCBOSAT XapaKTEPUCTUKU (PUZNIECKUX
MoJiel, CMOTyT TPUMEHATh YpaBHEHUS IS
ONUCAaHMUS TOJNA W OCOOCHHOCTH JBIIKCHHS
YacTUIl B CTAllMOHAPHOM U HECTAllMOHAPHOM,
MIOCTOSIHHOM U NEPEMEHHOM, MOTEHIMAILHOM U
BUXpeBOM TonsAX. CTyIOeHTbl 3HAKOMATCA C
MaTeMaTHYeCKUM alaparoM, MPUMEHSIEMOM
JUISL ONUCAHMSI MOJIEH B CHEIMAbHOM M o0mieit
TEOPUU OTHOCUTEIBHOCTH.

about the nature of physical fields and the
movement of material bodies in them. Students
will master the characteristics of physical fields,
can apply equations to describe the field and the
features of particle motion in stationary and
non-stationary, constant and variable, potential
and vortex fields. Students get acquainted with
the mathematical apparatus used to describe
fields in special and general relativity.

Iocmpexsusummepi/Ilocmpexsuzumu/Postrequisites

ActpoHomusi, Pagnosnexkrponuka, Ou3nkagarsl
KOMIIBIOTEPJIIK diCcTep

ActpoHomus, PannosneKkTpoHuka,
KomMmmbroTepHbie METOIbI B (hHU3HKE

Astronomy, Radioelectronics,
methods in physics

Computer

bazoaphama scemexwici / Pykosooumens npocpammer / Programme manager

Hynuposa A.M., Hynupnosa A.M.

\ Tesernna O.C., Hynuposa A.M.

| Telegina O.S., Nupirova A.M.
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2. 3 Kypc CTyAeHTTepiHe apHAJFaH JJIeKTHUBTI MIHAep / DJIeKTHUBHbIEe TUCHHMIUIMHBI Ui cTyaeHToB 3 Kypca / Elective

disciplines for 3rd year students

Dusuxanvik ecenmepoi weuty douvinuia npakmuxym / Ilpakmuxym no pewenuio pusuueckux zaoay / Workshop on Solving Physical Tasks

OKy makcamut / Yueonan yenv / Purpose

Ou3MKaIbIK ecenTepiH KIKTenyl, TUITEPI MEH
KYPBUIBIMBI ~ Typasibl OUTiMAlI  KaJbIITACTBIPY;
€CenTep/l IbIFapy, KYpacThIpy JXoHE Oaranay
OICTEMECIHIH JaFIblUIapbIH, COHJAAN-aK ecell
IIBIFAPYFa OKBITY KYpaJJIapbIH UTEPY.

dopmMupoBaHue 3HAHUH O KJIacCUPUKAIUAX,
THMAX W CTPYKType  (u3HUYECKHX  3ajad;
MpUOOpETEHNE HABBIKOB METOAMKU PELICHHUS,
COCTaBJICHMS U OIICHMBAHMS 3a7ady, a TaKKe
cpeacTBax 00y4YeHHsl PEIICHHUIO.

Formation of knowledge about classifications,
types and structure of physical tasks;
acquisition of skills in solving methods,
compiling and evaluating tasks, as well as
means of teaching solutions.

namuceci / Pezynomamot ooyuenusn / Learning outcomes

OKbimy
Kyperbl coTTi asgKTaraHHaH KeiliH Ourim
ajlymbLiap
— (¢u3MKaIbIK ecenTepAiH JKIKTelyl MeH

TYpJIEpiH, OJapbl UIBIFAPYIBIH OIICTEPI MEH
TocuIepiH Oily 'KoHE TYCIHY;

— opTypial TunTeri ¢uU3MKa €CenTepiH TYCIHY
KOHE wIbIFapa Ouly, MoOHapaiblK OaiaHbicTap
OpHary;

— TMpakTHKaJaH eTy Ke3eHiHae ecenTepai
IIBIFapyFa  YHpeTy  Ke3lHAE  KPUTEpUaNIbI
Oaranay KyHelepiH TYCIHY *oHE KOJIJaHy;

— Olp THUOTErl ecenTepial UIbIFapyla opTypii
oficTepAl KOJJaHy, KOJIAHBUIATHIH SIICTePIiH
THIMJIUTITIH TaJlaay;

— KOWBUIFaH MakKcaTKa oHe epekiie OutiM Oepy
KOKETTUTIKTEpiHE OaiJIaHBICTBI OKYIIBUIAPIABIH
HIbIFapa anaThlH (U3MKAIBIK €cenTepli TaHaay
eNTUIIKTepl MEH JIaFIbUIAPbIH MEHTEPY;

— (UBHKaIBIK ecenTepiAl WIbIFapy YILIH OKY
cabakTapelH ko0ajay KbI3METIHIH OapiIbIK
KOMIIOHEHTTEPIH  CaHajJbl TYpAE  OpbIHIAY

IMocae  ycmemHoro
o0yyaromuecsi OyayT
— 3HaTb W TMOHUMATh KJIACCU(PUKALMM U THIIBI
¢u3nvyeckux 3amad, METOABl W TPHEMBI HX
peleHus;

— MOHMMATh W YMETh pelIaTh 3aaud 1Mo (hu3HKe
pa3HOro THIA, YCTAHABIMBATH MEXIIPEIMETHBIC
CBSI3H;

—  TOHMMaTb W MPHUMEHATb  CUCTEMBI
KPUTEPHAILHOTO OLEHUBAaHUA TPU OOyYCHHH
pelIeHHIo  3ajjad B IEpUOJ  MPOXOXKICHHS
MIPAKTUKH;

— NPUMEHSTh Pa3IMYHbIE METOJbl MPH PEIICHUH
3amaq OJTHOTO THIIA, aHAITM3UPOBATh
3¢ (EKTUBHOCTH IPUMEHSEMBIX METO/IOB;

— BIAACTh YMEHWSMH H HaBBIKAMH MOJI00pa
¢usznyeckux 3amad Il peUleHHs ydaluMHCs
B3aBHCHMOCTH OT TOCTABJIICHHOW IIE€IH M OCOOBIX
00pa3oBaTeNbHBIX MOTPEOHOCTEH;

— BJIAJETh YMEHUSMH M HABBIKAMH OCO3HAHHO

3aBeplIeHHs  Kypca

BBITNIOJIHATH BC€C KOMIIOHCHTBI JACATCIIBHOCTHU

After successful completion of the course,
students will be

— to know and understand classifications and
types of physical problems, methods and
techniques for solving them;

— to understand and be able to solve problems
in physics of different types, to establish
interdisciplinary connections;

— to understand and apply criteria-based
assessment systems when teaching problem
solving during the practice period;

— apply different methods in solving problems
of the same type, analyze the effectiveness of
the methods used;

— possess the skills and abilities of selecting
physical tasks for students to solve, depending
on the goal and special educational needs;

— possess the skills and abilities to consciously
perform all components of the activity of
designing training sessions for solving
physical problems;

29




eNTUIIKTEPl MEH JaFrAbUIapbIH MEHTEPY;
— KOWBUIFaH JWIAKTUKAIBIK MaKcaTKa >KoHE

OKYIIBLIAPIIH epeKIIe iV oepy
KOKETTUTIKTEpiHE  OailIaHBICTBI ~ TarchIpMa
mIapTTapblHa  e3repicrep  €Hrisy  Hemece

TarchIpMalIapbl 63 OETiHIIE d3ipJey.

MPOCKTHPOBAHMS YUEOHBIX 3aHATHI MO PEHICHUIO
(bu3nueckux 3aaay;

— BHOCHUTh HW3MCHCHHUS B YCIOBHUS 3aJaud WIH
CaMOCTOSITENIbHO ~ pa3palaThiBaTh  3ajaud B
3aBUCUMOCTH OT IIOCTaBJICHHOW JHMJIAKTUYECKOMN
LIeJTM U 0COOBIX 00pa30BaTeIbHBIX MOTPEOHOCTEH
yYaImxcs.

— make changes to the conditions of the task or
independently develop tasks depending on the
set didactic goal and the special educational
needs of students.

Ilpepexsuzummepi/Ilpepexeusumul/Prerequisites

MareMaTHKaIbIK Tajnay, Mekrenreri
JKCIIEPUMEHT TEXHUKAChl, MeXaHUKa,
MOJIEKYJIAITBIK (PH3UKA J)KOHE TEPMOJANHAMHUKA,
AHaJIUTUKAJIBIK TEOMETPHUS JKOHE CHI3BIKTBIK
anredpa

MareMaTudecKui aHanu3, TexHUKa IIKOJILHOTO
3KkcnepuMenTa, Mexanuka, MonexkyisipHast
(U3HUKY ¥ TEPMOJUHAMUKA, AHATUTHICCKAS
TeOMEeTpHs U JTUHEelHas anredpa

Mathematical Analysis, Technique of School
Experiment, Mechanics, Molecular Physics
and Thermodynamics, Analytical geometry
and linear algebra

Kypcmoty kbickawa mazmynst / Kpamkoe cooepycanue Kypca / Course summary

[ToHni OKbIFAHHAH KeWiH CTYAEHTTEp Ka3zipri
MeKkTenTe (Qu3uka cabarbl BJIEMEHTTEPIHIH
MKEM/I1 )KYHeCIH Kypy YUIIH opTypii HU3HKaIBIK
ecenTep/l IIeHIyAiH alropuTMepi MeH THIMIi
CTpaTerusuIapbiH MEHTepe/I; Ou3nKaHbI
OKBITYJJaFbl MIHJETTEPJIH peJli MEH OpHBIH
TYCIHENl; TarchlpMajap apKbUIbl KOpILaraH
o5leM KYOBUTBICTapblH TYCIHJIpE XOHE CypeTTei
aya il

W3yuynB npucuuminHy, oOydaromuecss OCBOST
aIropuT™Mbl U 3(Q(EKTUBHBIE CTPATETHH PELICHUS
pa3IMYHBIX TUMNOB (U3MYECKUX 3a1ad  Jyid
KOHCTPYHUPOBaHUsI TMOKOM CHCTEMBI 3JI€MEHTOB
ypoka (U3MKHM B COBPEMEHHOW IIKOje; OyayT
NOHMMAaTh pPOJIb U MECTO 3aJad B OOY4YEHHH
¢u3MKe; yMETh C MOMOIIbIO 33Ja4 OOBICHATH U
WJUTFOCTPUPOBATH SIBJIEHHS OKPYIKAIOIETO MUPa

After studying the discipline, students will
master algorithms and effective strategies for
solving various types of physical problems to
design a flexible system of physics lesson
elements in a modern school; they will
understand the role and place of tasks in
teaching physics; they will be able to use tasks
to explain and illustrate the phenomena of the
surrounding world.

Iocmpexsusummepi/ITocmpexeuzumut/Postrequisites

Onummnuaja ecenTepid mbFapy oaicTeMect

‘ Mertoauka PCHICHUA OJIMMIIMAAHBIX 3aa4

\ Methods of Solving Competitive Tasks

bazoaprama scemexwici / Pykoeooumens npocpammer / Programme manager

Hynuposa A.M.

\ KaceimoBa A.T.

| Kasymova A.G.
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3epmmey ecenmepin wieuty a0icmemeci / Memoouxa pewrenusn ucciedosamensvckux zaoay / Methods of Solving Research Tasks

OKy makcamut / Yueonan yenv / Purpose

dusnkanarel 3epTrey eceli, OHBIH KYPBUIBIMBIL,
HIBIFAPY EPEKIISTIKTepl XKOHE TaHBIMJBIK POJi
TypaJibl TYCIHIK KaJIBINITACTHIPY; OKYIIBLIAPIbIH
’KapaTbUIBICTAHy CAayaTTBUIBIFBIH KAJBIITACTHIPY
YIIIH 3€pTTey €CenTepiH WIbIFapy JaFIbLIaphl
MEH OKBITY 9JIICTEMECIH MEHTEpY

dopmupoBaHue MIPECTaBICHUS 00
WCCIICIOBATENILCKOM  3amaue 1o  ¢usuke, ¢
CTPYKTYpe, 0COOCHHOCTSIX petieHus u

[I03HABATENbHOM POJM; HNPUOOPETEHUE HABBIKOB
pelieHuss ¥ METOJUMKM OOydYeHHUs PpEeLICHHIO
HCCIIeIOBAaTENbCKUX 3a1ad Ul  (OPMHPOBAHUS
€CTECTBEHHOHAY4YHON IPAMOTHOCTH YYaIIUXCsI

Formation of an idea about a research problem
in physics, its structure, features of the
solution and cognitive role; acquisition of
solving skills and teaching methods for solving
research problems for the formation of natural
science literacy of students

OKbimy

Homuceci / Pesynomamut 00yuenusn / Learning outcomes

Kyperbl coTTi  asgKTaraHHaH KeiliH Ourim
aJIymbLiap

— 3epTTey (U3MKAIBIK €CeNTepiH LIbIFapy
ozicTepi MEH TociiepiH Oilly KoHE TYCIHY;

— (pu3uka OGOMBIHIIA 3epPTTEYy €CEeNTEepPiH IIbIFapa
Oy, moHapaJIbIK OalIaHbICTap OpHATY;

— TMpakTHKaJaH eTy Ke3eHiHAe ecenTepai
IIBIFapyFa  YHpeTy  Ke3iHAEe  KPUTEPUaNIbI
Oaranay KyHelepiH TYCIHY *oHE KOJIJaHy;

— 3epTTey ecenTepiH IIbFapylaa opTypil
oficTepAl KOJJaHy, KOJJaHBUIATHIH SIICTePIiH
TAIMJIUTITIH Tajlaay;

— 3epTTeJeTiH TaKbIPBIIIKA, MaKCcaTKa >XoHe
apHaiibl OutiMm  Oepy  KaXeTTUIIKTepiHe
Oali;TaHBICTBl OKYLIBUIAP/BIH IIbIFApa allaThlH
Gu3MKaNBIK ~ 3epTTeYy  ecenTepiH  TaHJay
eNTUIIKTEPl MEH JaFAbUIapbIH MEHTEPY;

— (hMBHKANBIK 3epTTEY €CENTEPiH MIbIFapy YIIiH
OKy cabaKkTapblH oOanay KbI3METiHIH OapIibIK
KOMIIOHEHTTEPIH CaHajdbl TYpJAE OpBIHIAY
eNTUIIKTEPl MEH JaFAbUIapbIH MEHTEPY;

— KOHBUIFAaH JUJIAKTUKAIBIK MaKCaTKa MoHE
OKYIIBUIAP IBIH epeKuie O1TiM oepy

IMocsie  ycmemHoro  3aBeplueHHs
o0yyaromuecsi OyayT

— 3HaTh U IIOHUMATh METOABI U MIPUEMBI PEIICHUS
HCCIIeI0BAaTEeNbCKUX (PU3NYECKUX 3a1ad;

— YMETh pellaTh MCCIEA0BATENbCKUE 3aladH 110
(1)1/131/11(6, YCTaHaBJIMBATH MCKITPCAMETHLBIC CBA3H,
—  TIOHHUMAaTh U TIPUMEHATH CHUCTEMBI
KpUTCPUAJIBHOTO OLCHUBAHUA IIpU O6y‘I€HI/II/I
pELICHNI0 3aJa4 B  IEPUOA  IPOXOKACHHUS
MIPaKTHKHU;

— IPUMEHATH Pa3IU4HbIE METOABI IIPU PELICHUH
HCCIIEIOBATENILCKOM  3aJa4d,  aHaJIM3UPOBATH
3¢ (EKTUBHOCTH IPUMEHSEMBIX METO/IOB;

— BJIAACThL YMCHUSAMHU HW HaBbIKaMHU n01160pa
UCCIIEIOBATENbCKUX  (U3WYECKUX  3a1ad  JUis
peICHUA YdalmuMHucsa B 3aBUCUMOCTH OoT
M3y4aeMOl TEMbl, IOCTaBJIEHHON e U OCOOBIX
00pa3oBaTeNbHBIX OTPEOHOCTEN;

— BJIAJETh YMEHUSMU U HaBBIKAMH OCO3HAaHHO
BBIITOJIHATH BCE KOMITOHEHTHBI ACATCIIbHOCTH
MPOEKTUPOBAHUS YUEOHBIX 3aHATHI MO PELICHUIO
HCCIIeI0BATENbCKUX (PU3NYECKUX 3a/1aY;

Kypca

—BHOCUTH H3MCHCHUSA B YCJIOBHA 3ada4v WU

After successful completion of the course,
students will be

— to know and understand methods and
techniques for solving research physical
problems;

— be able to solve research problems in
physics, establish interdisciplinary
connections;

— to understand and apply criteria-based
assessment systems when teaching problem
solving during the practice period;

— to apply various methods in solving the
research problem of tasks, to analyze the
effectiveness of the methods used;

— possess the skills and abilities to select
research physical tasks for students to solve,
depending on the topic being studied, the goal
set and special educational needs;

— possess the skills and abilities to consciously
perform all components of the activity of
designing training sessions for solving
research physical problems;

— make changes to the conditions of the task or
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KOKETTUTIKTepiHE  OailJIaHBICTHI
mapTTapblHa  ©3repicTep  CHTi3y
TarchIpMaapbl 63 OeTiHIIe a3ipiey.

TancelpmMa
HeMece

CaMOCTOSITENIbHO ~ pa3pabarhiBaTh  3aJadyd B
3aBHCUMOCTH OT IOCTaBJICHHOW JHIaKTUYCCKOM
LU U OCOOBIX 00pazoBaTEIbHBIX MOTPEOHOCTEN
YYaIIUXCSL.

independently develop tasks depending on the
set didactic goal and the special educational
needs of students.

Ilpepexsuzummepi/Ilpepexseuzumul/Prerequisites

MareMatukanbIK Tangay, MekTenTeri
AKCIIEPUMEHT TeXHUKAChl, MexaHuka,
MOJIEKYJIaJbIK (PU3HKA KOHE TEPMOJIMHAMUKA,
AHAIIUTUKAJIBIK T€OMETPHUSI 3KOHE ChI3BIKTHIK
anrebpa

MaremaTndeckuii aHanu3, T eXHuKa ITKOJIBLHOTO
JKcnepuMenTa, Mexanuka, MonexkysipHast
(bU3UKH U TEPMOIMHAMUKA, AHATUTHYECCKAs
reoMeTpHusl U WieHiHas anredpa

Mathematical Analysis, Technique of School
Experiment, Mechanics, Molecular Physics
and Thermodynamics, Analytical geometry
and linear algebra

Kypcmuiny kbickawa mazmynot / Kpamkoe codepicanue Kypca / Course summary

[Tonni oKW OTHIpHIN, OoNamIaK MyFaliMIEp
OKYIIbUIAP IbIH 3eprrey JaFbUIapbIH
KaJBIITACTRIPY VINIH (HU3UKa ToHI OOMBIHIIA
3epTTey eceNnTepiH KOHJAbIH, MICHIYAiH MOoHE
HOTWIKEJIEPIH Talay IbIH 9IICTEMEIIK TacuIIepl
MEH CXEMaJapblH MEHIepelli; OKYIIbUIAPIbIH
3epTTey  KbI3METIH  JKOClapjlayfa  JKOHE
OKYIIBUTIAPJIBIH KBI3BIFYIIBUIBIKTAPBl MEH JaMy
epeKLIEeNIKTEpPIH €CKepe OTBIPHIN, TaHBIMJBIK
OpTaHbl YWBIMAACTBIpYFa YHpEHel; MoHapalbIK
OaiiaHpIcTap/pl TapTa OTBIPBIN, €CENnTepl
IIeTIIe aJIajIbl

W3ywas mucuumuinHy, OyAyLIMe yYWUTENsl OCBOST
METOANYECKUE NPUEMBI U CXEMBl ITOCTAHOBKH,

peuenus u aHanu3a pe3yabTaToOB
UCCIIEIOBATENIbCKUX 3a/1ady 1o  ¢u3uke Ui
(hopMHpOBaHUSI  UCCIIEJJOBATEIBCKUX  HABBIKOB
IIKOJIbHUKOB; Hay4arcst IIJIJAHUPOBATH

HCCIIEA0BATENIbCKYI0 AESATENbHOCTh IIKOJIBbHUKOB
U OpraHU30BBIBATH II03HABATEIBHYIO CpEy C
y4éTOM HMHTEPECOB M OCOOEHHOCTEW pa3BUTHUSA
yyammxcs, OyayT yMeTb pemarh 3afadud C
MIPUBJIICYEHUEM MEKIPEIMETHBIX CBS3EH

Studying the discipline, future teachers will
master  methodological  techniques and
schemes for setting, solving and analyzing the
results of research problems in physics for the
formation of research skills of schoolchildren;
they will learn how to plan the research
activities of schoolchildren and organize a
cognitive environment taking into account the
interests and  peculiarities of  student
development; they will be able to solve
problems involving interdisciplinary
connections

Iocmpexsusummepi/ITocmpexeuzumut/Postrequisites

Kypaeniniri >korapbl pU3HKAIBIK ecenTep

‘ du3nyeckue 3aJa4d NOBBIIIEHHON CI0KHOCTHU ‘

Physical Tasks of Increased Complexit

bazoaprama scemexwici / Pykoeooumens npocpammer / Programme manager

Hynuposa A.M.

\ KaceimoBa A.T.

| Kasymova A.G.
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3. 4 Kypc CTyleHTTepiHe apHAJFAaH JJIeKTHBTI MOHAeP / JJIeKTUBHbIE TUCHMILIMHBI Ui cTyAeHTOB 4 Kypca / Elective

disciplines for 4th year students

bIkmumanovikmap meopuscel scone mamemamukanvlk cmamucmuka / Teopus eepoamuocmeii u mamemamuueckaa cmamucmuxa / Theory of

Probability and Mathematical Statistics

OKy makcamut / Yueonan yenv / Purpose

Tunrtik ecenTepi WIBIFAPY YUIIH BIKTUMAJJIBIK
TEOPHUSCH MEH MaTEMaTUKAJIBIK CTATHCTUKAHBIH
HEri3ri  VFBIMJAPBIH,  TeopeMalapbl  MEH
dbopMyITaTapeIH KOJIJIaHy JaF IbLTAPBIH
KaJIBIIITACTBIPY

@opMHUpOBaHUE  HABBIKOB UCIIOJIb30BaHUs
OCHOBHBIX TOHATUH, TEOPEM U (OPMYJ TEOPHUU
BEPOATHOCTEM M MAaTEMaTU4YECKOW CTaTUCTHKHU
JUISl peIEHUs TUIIOBBIX 3a/1a4

Formation of skills in using basic concepts,
theorems and formulas of probability theory and
mathematical statistics to solve typical problems

OKbimy

namuceci / Pezynomamot ooyuenusn / Learning outcomes

Kyperbl coTTi asgKTaraHHaH KeiliH Ourim
aJIymbLiap

— BIKTUMAJJIBIK TEOPUSACHl MEH MaTeMaTUKAaJIbIK
CTaTUCTUKAHBIH HeT13T1 TEPMUH/IEPIH,
Teopemanapbl MeH (opMynanapblH Oy >KoHe
TYCIHY;

— THUNTIK €CeNTepAl IIeNly YIIiH BIKTUMAJIBIK
TEOPHSICHl MEH MaTeMaTUKAJIBIK CTaTHCTHKAHBIH
Teopemasapbl MeH (popMyJianapblH KOJAaHy;

— MOCEJIEHIH TYKbIPbIMbIH, OapBIChIH, TaHAAJIFaH
O/IICIH JKOHE MISMIIM HOTHXKECIH TaJay;

— (¢u3MKa OKOHE AaCTPOHOMHS MOCETENepiH
HIENTy, COHJAi-aK 3epTXaHAIbIK >KYMbICTAP/IbI,
XKoOamapapl JKOHE JUIUIOMIBIK KYMBICTapIbI
OpPBIHAAY YUIIH BIKTUMAJIBIK TEOPUSACHl MEH
MaTeMaTHKAIBIK CTAaTHCTHKAHBIH TeopeMataphl
MeH (popMyIianapbH KOJIaHy;

— 03 OeTiMeH oHe Oacka ofeOueT Ke3/lepiHeH,
COHBIH IHIIHJE WHTEPHET KEJICIHeH aJbIHFaH
aKnapaTThIH JYPBICTHIFBIH Oaranay

IMocae  ycmeumrHoro
o0yyaromuecsi OyayT
— 3HAaTb W TIOHMMaThb OCHOBHBIE TEPMHHBI,
TeopeMbl U (POPMYJIBI TEOPUU BEPOATHOCTEH M
MaTeMaTUUEeCKOM CTaTHCTUKU;

— WCIOJIb30BaTh TEOPEMBbI M (POPMYJIBI TEOPUU
BEPOSITHOCTEN M MaTE€MaTUYeCKOW CTATUCTUKHU
JUTSL peIlIeHUs] TUTIOBBIX 3a/1a4;

— aHaJIM3UpPOBaTh IIOCTAHOBKY 3aJlay, XO[,
BBIOPAHHBINM METO M PE3YJIbTAT PEIICHHUS;

— TPHUMEHSTh TEOpeMbl U (HOPMYJBI TEOPUU
BEPOATHOCTEH M MATEMATHYECKOW CTaTUCTUKHU
JUISL pelIeHus 3a7a4 1Mo GU3MKe U aCTPOHOMUH, a

3aBeplIeHHs  Kypca

TaKk)K€ BBIMIOJIHEHUSI JIabOpaTOpHBIX  padoT,
MIPOEKTOB U AUTUIOMHBIX padoT;
— OLEHUBaTh JOCTOBEPHOCTh HH(pOpManuu,

HOJ’Iy‘-ICHHOfI CaMOCTOATCIIBHO U U3 CTOPOHHHUX
HUCTOYHUKOB, B TOM YHUCJIE CETU UHTCPHET

After successful completion of the course,
students will be

— to know and understand the basic terms,
theorems and formulas of probability theory and
mathematical statistics;

— use theorems and formulas of probability
theory and mathematical statistics to solve
typical problems;

— analyze the formulation of the problem, the
course, the chosen method and the result of the
solution;

— apply theorems and formulas of probability
theory and mathematical statistics to solve
problems in physics and astronomy, as well as
to perform laboratory work, projects and theses;
— evaluate the reliability of information obtained
independently and from third-party sources,
including the Internet
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Ilpepexsuzummepi/Ilpepexsuzumul/Prerequisites

MaTteMaTHKAJIBIK Tajaay, AHaIUTHKAJIBIK
TEOMETPHS JKOHE CHI3BIKTHIK alredpa

MareMaTUdecKud  aHanu3, AHaJATHYeCKas
reoOMeTpHsl U JIMHEHHas anredpa

Mathematical analysis,
analytical geometry

Linear Algebra and

Kypcmotn Kbickawa mazmynst / Kpamkoe codepacanue Kypca / Course summary

[Tonni wWrepy HOTIIKECiHIIE
KoMmOuHaTopuKkaHblH ~ HETI3Ti
blkTumangeikrap TEOPHUSICHI
MaTEMaTHKAIBIK ~CTATUCTUKAHBIH  HETI3JIEPiH
Oimerin  Gomanmel. CTyneHTTEp BIKTUMAJIBIK
KOHE  CTATUCTHKAJIBIK  €CENTEepl  IIelryre
CTaHIAPTTBl  OMICTEp MEH  MOJACIbACPAl
KOJIJTAaHA/Tbl; CTATUCTHKAIIBIK €CENTEPIi IICIIy/Ie
ecenirey  GopmyrnanapeiH,  Kectelnep — MeH
rpa@uKTepai  KOJIJIAHBIHBI3, KOMOHMHATOpHKA
AJIEMEHTTEPIH KOJIJIaHA OTBIPBIIT OKHFaJIap IbIH
BIKTUMAJIJIBIFBIH ecenTeHi3. CTyAeHT KYHAETIKTI
eMipJie ipresiec KapaTbUIBICTaHY IOHJAEPIH
0a3aibIK JIeHreie koHe KociOu LIMKII MOHepiH
OKY YIIIIH KaKeTTi OlTiMre ue 0oJaibl.

OUTiIM  aNyIbI
YFBIMIIAPBIH;
MEH

B pe3yiabrare OCBOCHHUS JIACLIUTIIIUHBI
oOyuaromuiicsi Oy/eT 3HaThb OCHOBHBIE MOHSTHS
KOMOWHATOPHUKH; OCHOBBI TCOPHH BEPOSTHOCTEH
U MareMaTuyeckol CcTaTUCTUKU. CTyAeHTbI

OyIyT TPUMEHATh CTaHAAPTHBIE METOABl U
MOJENM K  PELICHUIO  BEPOSTHOCTHBIX U
CTaTUCTUYECKHUX 3a/1a4; HCIIOJIB30BAaTh

pacuétabie GopMyIbl, TaOIULBI U TpaduKU MPU
pEIICHUN CTAaTHCTUYCCKUX 3a/1ad, BBIYHUCIIATH

BEPOSATHOCTh COOBITHMH €  HCHOJIb30BAHUEM
2JIeMEHTOB KoMOuHaTopuku. CTyneHT Oyner
BJaJeTh  3HAHUAMH,  HEOOXOTUMBIMH B

MTOBCEIHEBHOM JKU3HM, JIJIS1 U3YUYEHHUS CMEXKHBIX
€CTeCTBEHHOHAYYHbIX JMCHUUIUIMH Ha 0a30BOM
YpOBHE U JUCHUIUIMH MpodeccrnoHalIbHOTO
LIUKJIA.

As a result of mastering the discipline, the
student will know the basic concepts of
combinatorics; the basics of probability theory
and mathematical statistics. Students will apply
standard methods and models to solving
probabilistic and statistical problems; use
calculation formulas, tables and graphs to solve
statistical problems, calculate the probability of
events using elements of combinatorics. The
student will have the knowledge necessary in
everyday life to study related natural sciences at
the basic level and disciplines of the
professional cycle.

Ilocmpexsusummepi/Ilocmpexeuzumut/Postrequisites

bazoapnama scemexuiici / Pykosooumens npozpammst / Programme manager

Kamxkanos M.Y.

\ Kazkanos M.Y.

| Kalzhanov M.U.
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Cmamucmukanslk 0epekmepoi mamemamukraivlk oHoey / Mamemamuueckasn oopadomka cmamucmuyeckux oannvix / Mathematical Processing

of Statistical Data

Oxy maxcamul / Yueonas yenw / Purpose

Kanmel koHE TEOPUSIBIK (PU3UKA  KYPCHI
OoiibpIHIIa TUNTIK ecenTepai niemnry,
3epTXaHAJBIK IKYMBICTAp/bl, KoOajmap MeH
TUTUIOMBIK ~ JKYMBICTapJbl  OPBIHAAY  YIIiH
CTaTUCTUKAIBIK JEpPEKTeplli OHAeY oAicTepiH
KOJIJIaHY JIaFIbUIAPBIH KAJBINTACTRIPY

dopMHUpOBaHUE  HABBIKOB  HCIIOJIb30BaHUS
METOJIOB O0Opa0OTKH CTAaTHCTUYECKUX JTaHHBIX
JUTSL PeICHHsT TUTIOBBIX 3aj1a4 10 Kypcey oOIIel u
TEOPETHYECKOU buzukw, BBIIIOJIHEHUS
71a00paTOPHBIX Pa0OT, MPOCKTOB M JTUILIOMHBIX
pabot

Formation of skills in the use of statistical data
processing methods for solving typical tasks in
the course of general and theoretical physics,
performing laboratory work, projects and theses

Homuceci / Pesynomamut 00yuenusn / Learning outcomes

OKbimy
Kyperbl coTTi  asgKTaraHHaH KeiliH Ourim
ajnymbLiIap
— MAaTeMAaTHKaIbIK CTATHCTUKAHBIH  HETi3rl

onicTepiH OiTy KOHE TYCiHY;

— DKaIIbl JOHE TEOPHSUIBIK (PU3MKa KypChl
OOMBIHIIA  THUHTIK ecenrtepai LIBIFapy,
3epTXaHaJbIK JKYMBICTAp/bl, »kobajlap MeH
IUIUIOMJIBIK ~ KYMBICTapJbl  OpPBIHAAY  YIIiH
CTaTUCTHUKAIIBIK JIEPEeKTepIi ©HIeY oJiCTepiH
KOJIJTaHy,

— MOCEJIEHIH TYXXBIPBIMBIH, OapbIChIH, TaHIAJIFaH
OMICIH KOHE IIEHTIM HOTHXKECIH Tajiay;

—  JKapaTbUIBICTAHY,  TEXHUKAJBIK  JKOHE
TYMaHHUTAPIBIK FHUTBIMIApAA MaTeMaTHKAJIBIK
CTaTUCTHKA QNICTepiH KOJJAHYABIH  PeJiH
Oaranay;

— 03 OeTiMeH kKoHe Oacka o/1eOHueT Ke3JepiHeH,
COHBIH INIIHJAE HWHTEPHET >KENICIHEH aJbIHFaH
aKnapaTThIH JIYPBICTHIFBIH Oarasay

IMocae  ycmeumrHoro
o0yyaromuecsi OyayT
— 3HaTh M TIOHUMAaTh OCHOBHbIE
MaTeMaTHYECKON CTaTHCTUKHY;

— UCIIOJIb30BATh METOIbI 00paboTKH
CTaTUCTHUYECKUX JAHHBIX JUIS PEIICHUS THITOBBIX
3aJad MO Kypcy oOwmel M TeopeTudyeckoi
(U3uKM, BBIMOJHEUH JAOOPATOPHBIX PadoT,
MIPOEKTOB U JUIUIOMHBIX PaboT;

— aHaJM3UpOBaTh IIOCTAHOBKY 3aJayH,
BBIOpPAHHBIN METOJ U PE3yNbTaT pEeIICHUS;
— OLIEHUBATh pOJIb HCIIOJI30BAHUSA METOJIOB
MaTeMaTHYeCKOM CTaTHCTUKU B €CTECTBEHHBIX,
TEXHUYECKUX W TYMaHUTApHBIX HayKaxX;

— OILIGHUBATh JIOCTOBEPHOCTb HH(OpMAIHH,
MOJIyYEHHOM CaMOCTOSITEIbHO M U3 CTOPOHHHUX
UCTOYHUKOB, B TOM YHCJIE CETH UHTEPHET

3aBeplIeHHs  Kypca

MCTOABI

XOfI,

After successful completion of the course,
students will be

— to know and understand the basic methods of
mathematical statistics;

— to use statistical data processing methods to
solve typical problems in the course of general
and theoretical physics, laboratory work,
projects and theses;

— analyze the formulation of the problem, the
course, the chosen method and the result of the
solution;

— to evaluate the role of the use of mathematical
statistics methods in natural, technical and
humanitarian sciences;

— evaluate the reliability of information obtained
independently and from third-party sources,
including the Internet

Ilpepexeusummepi/llpepexeuzumot/Prerequisites

MareMatukanblK — Tannay,  AHaJIUTHUKAIBIK
TeOMETPHUsI JKOHE CHI3BIKTHIK ajiredpa

MaremaTuueckuii  aHann3,  AHaIHTHYECKas

TEOMETpHS U JUHEHHas anredpa

Mathematical analysis,
analytical geometry

Linear Algebra and

Kypcmuiy kbickawa mazmynot / Kpamkoe codepacanue Kypca / Coursesummary
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[Ton  crynmentrepre  OpTYpili  CHIIATTaFbl
KyHenepni  3epTTey  YUIIH — KOJJIAQHBUIATHIH
CTaTUCTHKAJIBIK MOIIMETTEpPAl OHJEYTre BIKIall
€TeTIH Heri3ri TeHjaeysjaep MeH (opMmyanapabl
urepyre OarbiTranrad. CTyIeHTTEp Y3MIKCi3

JKOHE JIUCKPETTI KE3JIEHCOK [IaMaHbIH
cUraTTaMaiapbiH aHBIKTai ajajel
(MaTeMaTUKaJIbIK KYTY, TUCIIEPCHS, KBAJAPATTHIK
aybITKY), COHBIMEH KaTap KE3JIeMCOK
OKHUFaJIap/Ibl Tanuay YIIiH Herisri

TCOpCMaJIapJbl KOJIAaHa ajlaabl.

JlucuuruiiHa ~— HampaBJeHa  Ha  OBJIAJICHUE
CTYACHTaMH OCHOBHBIX ypaBHEHHH U ¢opmy,
CHOCOOCTBYIONUX OOPaOOTKE CTATHCTUUYECKUX
JAHHBIX, KOTOPbIE UCHOJB3YIOTCS Ul U3Y4YEHUS
CUCTEM pa3iauuHoil npupoasl. CTyneHTsl OynyT

YMETb OIpPECIIATh XapaKTePUCTUKU
HENPEpPBIBHOW M JHUCKPETHOW  CIIy4alHOH
BEJIMYHHBI (MaTemMaTu4eckoe OKHJaHUE,

AucCnepcusd, CpCaAHCKBAAPATUIHOC OTKJIOHGHI/IG),
a Tak)Ke HCIIOJIb30BaTh OCHOBHBIE TEOPEMBI IS
aHaJIM3a CIyYalHbIX COOBITUM.

The discipline is aimed at students mastering the
basic equations and formulas that contribute to
the processing of statistical data, which are used
to study systems of various nature. Students will
be able to determine the characteristics of
continuous and discrete random variables
(mathematical expectation, variance, standard
deviation), as well as use basic theorems to
analyze random events.

Iocmpexsusummepi/llocmpexsuzumu/Postrequisites

bazoapnama scemexuiici / Pykosooumens npozpammst / Programme manager

Kamxxanos M.Y.

\ Kamxanos M.Y.

| Kalzhanov M.U.

Paouornekmponuxa/Paduoinexkmponura/Radio electronics

Oky maxcamul / Yueonas yenw / Purpose

KypbpUTFBIHBIH ~ TEOPHUSUIBIK ~ OimiMiH  koHE | DopMuUpoBaHUe TEOPETHUCCKUX snanmii | Formation of theoretical knowledge of the
PaIMOdIEKTPOHIBIK aclanTap/blH KYMBIC iCTey | yCTpoiicTBa " NPUHIIATIOB pabotsr | device and principles of operation of electronic
OPUHIUNTEPIH ~ JKOHE  PAaTUOAICKTPOHMABIK | PaTUOIIEKTPOHHBIX npubopos,u | devices, and experimental skills of working with
KYPBUIFbLIAPMEH KYMBIC icTey/iH | SKCIIEPUMEHTAJIbHBIX ~ HaBBIKOB  pabotel ¢ | electronic devices
OKCIIEPUMEHTTIK JaFIbIIAPhIH KAJIBIITACTBIPY PaMO3JIEKTPOHHBIMH YCTPOUCTBAMHE

Okvimy namuaiceci / Pezynomamot 0oyuenusn / Learning outcomes
Kyperbl carri askrarannaH keiin Oidim | [Tocie  ycmemnoro  3aBepmenusi  Kypcea | After successful completion of the course,
aJymbLiap od0yuarommecst OyayT students will be
— 9JIGKTp Ti30EKTEpiH TalJayAblH HEri3ri | — 3HaTh  OCHOBHbIe  Meronbl  aHamu3a | — to know the basic methods of analysis of
ONICTEpiH, KayiNCI3AiK TEXHUKACBIH JKOHE | DJICKTPUUECKHX IIeTel, TexHUKy OezomacHoctu u | electrical circuits, safety and fire safety rules

PaMORIIEKTPOHMIBIK  KYPBUIFBIIIAPMEH  JKYMBIC
icTey Ke31H/e opT Kayilnci3airi epexxenepin ouy;
— DJEKTPOHABIK KYPBUIFBUIAPIBIH (DU3HKAIBIK
MPUHIIAIITEPIH, TapaMeTpiiepl MEH KYMBIC

MpaBUJIa TIOXKAPHON 0€30MacHOCTH MpH paboTe ¢
Panro3JIEKTPOHHBIMU YCTPOHCTBAMU;

— 3HAaThb U IIOHUMAThb (1)I/ISI/II-ICCKI/I€ MMPUHIUIIBI
JIEHCTBUSI, rapameTphl u paboune

when working with electronic devices;

to know and understand the physical
principles of operation, parameters and
performance characteristics of electronic

36




CHUIIaTTaMajapblH Oy ’KOHE TYCIHY;

— JIOTHKAJbIK O3JEMEHTTEp MEH  CaHJBIK
KYPBUIFBUIAPJBIH ~ KYPBUIBIMBIH ~ OlTy  KoHE
TYCIHY;

— JIEKTp Ti30€KTepiH OKH Oy, THINTIK JIEKTp
Ti30€KTEpiHIH eCenTeyJIepiH MEHIepY;

— (DMBHKATBIK DKCIEPUMEHTTE CaHIBIK OJIIIey
KYHeJepiHiH KYMBICHIH TaJIay;

— DIIEKTp Ti30eKTepiHae OONaThIH MPOLECTEepAi

Tanjay;
— TabWfaT TeH TEeXHUKAJarbl IPOLECTepAi
3epTTey  KOHE  (PM3MKAIBIK  HKCHEPUMEHT
KYprizy YIIiH PaaAMOAIIEKTPOHIBIK
KYpbUIFBUIAp/bl  TaHAAy JKOHE IHaiinanany,
KAylICI3/IK JKOHE epT KaylICI3irt epekeepiH
cakTay;

— aNBIHFaH JEpEeKTepi OHJAEY JKOHEe Taijuay
o/licTEepiH MEHTepY.

XapaKTePUCTUKH JIEKTPOHHBIX TPHOOPOB;

— 3HaTh M TOHHMATh CTPYKTYPY JOTHYECKHX
9JIEMEHTOB M LIU(POBBIX YCTPOUCTB;

— YMETh YUTaTh DJICKTPUUCCKHE CXEMBI, BIIAJICTh
pacuéraMu THIIOBBIX SJIEKTPUYECKUX CXEM;

— aHAJIM3UPOBATH pabory (G poBBIX
W3MEPHUTENBHBIX  CHCTEM B (U3NYECKOM
IKCHEPUMEHTE;

— aHAJIM3MPOBATH TIPOLECCHI, MPOUCXOIAIINE B
IEKTPUUECKUX TETISIX;

— BBIOMPATh M UCIOJB30BATH PATHUOIIEKTPOHHBIC
YCTPOMCTBA JUIS U3YYCHUS TPOILIECCOB B IPUPO/IC
U TEXHUKE W JJs TPOBEACHUS (U3NIECKOTO
AKCIEPUMEHTa, COOJIIOJIaTh MpaBWIIa TEXHUKU
0€30MMacCHOCTH U MOKapHON OE30MaCHOCTH;

— BIaJeTb MeToJamMM o0O0palOTKM M aHalu3a
MOJTyYSHHBIX JaHHBIX.

devices;

— to know and understand the structure of logic
elements and digital devices;

— be able to read electrical circuits, master the
calculations of typical electrical circuits;

— analyze the operation of digital measuring
systems in a physical experiment;

— analyze the processes occurring in electrical
circuits;

— to choose and use radio-electronic devices for
studying processes in nature and technology and
for conducting a physical experiment, to comply
with safety and fire safety regulations;

— possess methods of processing and analyzing
the data obtained.

Ilpepexsuzummepi/Ilpepexeusumul/Prerequisites

DJeKTp JKOHEe MarHeTu3M, Opic TeopHsICh

‘ aﬂeKTpI/I‘leCTBO N MarucTusM, TeOpI/IH I1OJIA

| Electricity and Magnetism, Field Theory

Kypcmuoiy kbickawa mazmynst / Kpamxoe codepicanue kypca / Course summary

[Tonmi OKbIFaHHAH KeiiH CTYJIEHTTEp
AIEKTPOBAKYYMJIBIK JKOHE >KapThUIal OTKI3TIII
acrmanTapblH, PaaMOdIIEKTPOHIBIK
anmnapaTypaHblH  paJHOKOMIIOHEHTTEpPl  MeH
(GYHKITMOHATIBIK TOPANTAPBIHBIH, KOPEKTEHIIPY
KO3/EpiHIH,  TepOenMeni  Kyilemep  MeH
aHTCHHAJIAP/ILIH KOHCTPYKIHSIIAPl MEH JKYMBIC
NpUHUMITEpIH OuteTiH O6onanpl. CTyneHTTep
PaAMOTONKBIHAAPABIH Tapaly epeKIIeTiKTepiH,

TapMOHUKAIBIK ~TepOesic  KYHIEHTKIITepiHIH
napamMeTpiepiH, HMIYJIbCTIK JKOHE ecemnTey
QJIEMEHTTEPIH, PAaav0  TapaTKBIIITAD  MEH

W3y4nB JUCHMIUIMHY, CTYIEHTbI OyIyT 3HAaTh
KOHCTPYKLHHU u TIPUHIIUITBI paboThI
NMEKTPOBAKYYMHBIX ¥  IOJYIPOBOJHUKOBBIX
puodopoB, PaAMOKOMIIOHEHT u
(YHKIMOHATBHBIX ~ Y3JIOB  PaIn03JIEKTPOHHOM
anmnaparypsl, HMCTOYHUKOB MUTaHMS,
KosebaTeabHbIX CHUCTeM M aHTeHH. CTyIeHTHI
CMOTYT MPUMEHATh TEOPETUYECKHE OCHOBBI AJIS
peleHust 3a7ay Ha ONpesefieHne 0COOCHHOCTEeMH
pacIpoCTpaHEHUsI  PaJuOBOJIH,  IapaMETPOB
YCUJIMTEIIEH rapMOHUYECKUX KoJIeOaHuH,
JJIEMEHTOB MMIYJBCHOW UM BBIYMCIHATEIBHON

After studying the discipline, students will know
the designs and principles of operation of
vacuum and semiconductor devices, radio
components and functional units of electronic
equipment, power supplies, oscillating systems
and antennas. Students will be able to apply the
theoretical foundations to solve problems
related to determining the propagation
characteristics of radio waves, the parameters of
harmonic oscillation amplifiers, elements of
pulse and computer technology, radio
transmitting and receiving devices.
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KaObLIIAY KYPBUIFBUIAPBIH aHBIKTAY
MOcCeJIeNepiH ISy YIIiH TeOPHSUIBIK HEeT13Aep/Il
KOJIJJaHa aJIajIbl.

TEXHUKH, PAAUONEPENAIUX ¢  MPUEMHBIX

YCTPOMCTB.

Ilocmpexsusummepi/Ilocmpexeuzumut/Postrequisites

bazoapnama scemexuiici / Pykosooumensv npozpammsr / Programme manager

Hynuposa A.M., KaceimoBa A.I'.

\ KacbimoBa A.T'.

| Kasymova A.G.

STEM mexnonocusanapol / STEM-mexnonozuu / STEM technologies

OkKy makcamul / Yueonan yenv / Purpose

OKy >XoHE 3epTTey KBI3METIH J>KY3ere achipy
yurin  STEM-texHonorusiapasl  KOJJaHYIbIH
MOHAPATBIK  KY3BIPETTEPI MEH  JIaFIbUIAPBIH

dopmupoBaHue MEXKTACITUTUTHHAPHBIX
KOMITETCHIIMH W HaBBIKOB NpuMeHeHus STEM-
TEXHOJIOTUH JUISI OCYIICCTBJICHUS Y4eOHOW U

Formation of interdisciplinary competencies and
skills in the use of STEM technologies for
educational and research activities

KaJIBINTaCThIPY WCCIIEIOBATEIIBCKON JACATEIbHOCTH

Okbimy namuceci / Pezynomamot ooyuenusn / Learning outcomes
Kyperbl corri askraranHan keiiin 0Oidim | [Tociie  ycmemHoro  3aBepmienusi  kypea | After successful completion of the course,
aJymsLIap o0yuarommecst OyayT students will be

- STEM-texHOMOTHSATAPBIHBIH HeT13r1
NPUHIUITEPIH OlTy JKOHE TYCIHY;

- MEKTenTe 3aMaHayu (pusmka cabarblH Kypy
YIIIH TEOPHsUIBIK OLTIM MEH NpPaKTUKAJIBIK
JaFabpUIap bl KOJIIAHY;

- OUTiM alymbUIapAbIH 3€pTTey JaFbUIapbiH
Kaneinractelpy  yuwiH STEM-texnonorusnap
3JIEMEHTTEPIH KOJIJJaHYy;

- epekme OuriM Oepy KaXeTTUlikrepi Oap
OKYIIBIIAP/BI TYJIFaFa OargapiaHfaH TOCUIIL
AKOHE OKBITYIbI >Xy3ere acwlpy yurH STEM-
TEXHOJIOTHUSIAP JIEMEHTTEPIH Maiiianany;

- @IbIHFAaH HOTWJKEJIEPJl OHIEY JKOHE Talaay
oNicTepiH MEHrepy;

- IUTMHAPAPAIBIK TOCUIAEPl ICKE achlpy YIIiH

— 3HaTh U IOHUMATh 0a30BbIe MPUHIUIEI STEM-
TEXHOJIOTHIA;

MPUMEHATh  TEOPETUYECKUE 3HAHUS W
MPAKTUYECKHE HABBIKU Ui KOHCTPYHPOBAHHS
COBPEMEHHOT0 ypoKa (PU3UKHU B IIKOJIE;

— mpuMeHsTh d1eMeHThl STEM-Texnonoruii ans
(hopMHUPOBaHHS HCCIIEIOBATEIHLCKIX HABBIKOB Y

oOyJarouxcs;

— HCIIOJB30BaTh deMeHThl STEM-rexnomoruit
JUISL OCYIIECTBIICHUS JIMYHOCTHO-
OPUEHTHUPOBAHHOTO  TOJIXOJa W OOYYCHHS

IIKOJILBHUKOB C OCOOBIMH 00pa3oBaTEIbHBIMU
MOTPEOHOCTSAMU;

— BIAQJETh METOJaMU OOpabOTKM W aHaIm3a
TTOJIYYCHHBIX PE3yJIbTaTOB;

— know and understand the basic principles of
STEM-technologies;

— apply theoretical knowledge and practical
skills to design a modern physics lesson at
school;

— apply elements of STEM technologies to
develop students' research skills;

use elements of STEM-technologies to
implement a personality-oriented approach and
teach students with special educational needs;

— master the methods of processing and
analyzing the results obtained;

— explain the principles of operation and
operating conditions of devices and devices
used to implement interdisciplinary approaches;
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MCH
MCH

naiganaHbUIaThIH KYPBUIFBLIAP
acranTapblH ~ KYMBIC  MPUHIMITEPI
naiianany mapTTapbiH TYCIHAIPY;

- STEM-rtocinaepi icke acbpy KesiHae OimiM
aTyIIbUTApABI OaFanay o/1icTepiH MEHIepreH.

— OOBSCHATH NPUHIUIBI PabOTBI U yCIOBUS
JKCIUTyaTalldd  YCTPOMCTB W IpHOOPOB,
HCIOJIb3YEMBIX IS peanzanuu
MEXTUCIJTMHAPHBIX T10JIX0JIOB;

- BJIaJICET METOJIaMU OIICHUBAHUS 00yJarOIUXCSI
nipu peanuzanuu STEM-nionxomoB.

- knows the methods of student assessment in
the implementation of STEM-approaches.

Ilpepexsuzummepi/Ilpepexeusumul/Prerequisites

MexaHnuka, MOJIEKyJIaublk  ¢u3uka JkoHe | Mexanuka,  Moekymsapuas  ¢usuka  u | Mechanics, Molecular Physics and
TEPMOJIMHAMHKA, OJJICKTP JKOHE MAarHeTU3M, | TepMOJMHAMKKA, DIIEKTPUYECTBO M MarHeTusm, | Thermodynamics, Electricity and Magnetism,
Ontuka Ontuka Optics
Kypcmuin kbickawa mazmynot / Kpamkoe codepacanue xkypeca / Course summary

[Ton  OimiMm  a;mymbUTapablH — MeTamoHIIK | JucuuiuinHa HampaBieHa Ha ¢opmupoBanue y | The discipline is aimed at developing students'
KY3BIPETTUTIKTEpiH, jkobaay JKoHE 3epTTey | 00ydarol[Mxcst MeTalmpeIMETHBIX KOMITETEHIHA, | meta-subject competencies, skills in applying
KbI3METiH Kysere aceIpyza STEM- | HaBeikOoB npumeHeHus odnemeHTtoB STEM- | elements of STEM technologies in the
TEXHOJIOTHsIIAp AIIEMEHTTEPIH KOJIJIaHy | TEXHOJIOTMH B OCYILECTBICHHH MpoekTHOW u | implementation of project and research
JaFIbLIaPBIH KaJIBINTACThIPYFa JKOHE | MCCIIeI0OBATEIbCKOM JIeSTEIbHOCTH, u | activities, and organizing the educational

MEKTEINTEep/Ie OKy IpOLECiH YHBIMAACTHIPYFa,
aTam aiTkanna Qusmka cabaKTapblH OTKi3yre
OarpiTTaFad. CTyJeHTTEp aifaH JaFJblIapblH
MoHapallblK ~ OaillaHbICTapAbl  Tanjgay oKoHE
FBUIBIMU JKOHE MHKEHEPIIK MIeIMIMIEpIl KaxXeT
€TeTIH  TalcChlpMajapAbl  OpbIHAAY  YIIiH
naiajna’a ajajsl.

OopraHu3aiuu y4eOHOro mpolecca B IIKOJaX, B
YaCTHOCTH, B INPOBEACHUU YPOKOB MO (HU3UKE.
CTyleHTbl CMOTYT HCIIOJIb30BaTh IOJIyYE€HHBIE
HAaBBIKU Ul aHAJIN3a MEXIPEIMETHBIX CBS3EH, U
BBINIOJTHEHUS 3aj7a4, TPeOYyIOMMX Hay4yHBIX U
VHXEPEHBIX PEIIECHUM.

process in schools, in particular, in conducting
physics lessons. Students will be able to use
their acquired skills to analyze interdisciplinary
relationships and perform tasks that require
scientific and engineering solutions.

Iocmpexsusummepi/ITocmpexeuzumut/Postrequisites

bazoaphama scemexwici / Pykoeooumens npocpammer / Programme manager

Hynuposa A.M.

\ KaceimoBa A.T.

| Kasymova A.G.
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Onumnuada ecenmepin wvizapy adicmemeci / Memoouka pewrenusn onumnuaonwix 3aoay / Methods of Solving Competitive Tasks

OKy makcamut / Yueonan yenv / Purpose

@du3uka TOHIHEH OJUMIHNANATBIK eCcenTep/Ii
HIENTy JAaFIbUIAPBIH JKOHE OKBITY OHICTEMECIH
KQJIBIITACTBIPY

CDOpMI/IpOBaHI/Ie HAaBLIKOB PCIICHHA U MCTOAUKH
O0y4eHUs] PEIICHUIO OJIMMIHMATHBIX 33734 IO
¢busuke

Formation of solving skills and teaching
methods for solving Olympiad problems in
physics

Hamuoiceci / Pesynomamut 00yuenusn / Learning outcomes

Oxvimy
Kyperbl coTTi asgKTaraHHaH KeiliH Ourim
ajrymbLiap
— busnka OOMBbIHIIA OJIMMIIAATAIIBIK

TanChIPMalapAbIH TYpPJiepl MEH KYpPbUIBIMBIH
01Ty JKoHE TYCIHY;

—  (usukamaH  ONMMMIUANAIBIK
OpTYPJIi TYpPJIEPiH WIbIFapa Oily;

— OJIMMITMAIAJIBIK €CEeTTEep/Ii IICUIyAE MXOFaphl
MaTEeMaTHKaHbIH €H THIMII OJicTepi MeH
TOCUIZEPIH KOJIJIaHY;

— ecenTi IIbIFapyAblH op KE3€HIH Tajjaay,
MOHapaJIbIK OaiilaHkICTap OpHATY;

— KayiIci3JiiK %KoHe opT KayiICI3airi epexenepin
OpBIHJIall OTBIPHIMN, (UHUKAIBIK 3KCHEPUMEHTTI
xKobanail skoHe OopbIHJal OlTy, SKCHEPUMEHTTIK
JEepEKTepl OHIEY JKOHE OJIapIbl KECTEIIK KOHE
rpaduKaibIK TYpJie YChIHY;

— OJIMMITMAJAJIBIK ecenTepil IIelIyal OKbBITY
onicTeMeciH 6Oiny;

— eCemnTl MIBIFApyAbIH op Ke3eHIH Oaramay
JaFAbUIapPbIH MEHTEPY;

— CBIHM oOilayra ue 0oiy, OapiibIK Kociou
KbI3MET OapbIChIH/IA OKYFa JaibIH 60y

ecenTepaiH

IMocae  ycmeumrHoro
oO0yyaromuecsi OyayT
— 3HaTh W TIOHUMATh THIIbI
OJIMMITHAIHBIX 3a71a4 10 (PHU3HUKE;
— YMETh pellaTh Pa3HbIe THUIBI OJMMITHAJIHBIX
3a/1a4 1o (PU3HKE;

— MPUMEHATH Hanboee A3PHEKTUBHBIE METOIBI U
npuéMbl BBICIICH MAaTeMaTUKH TPH PEIICHUU
ONMMITHAHBIX 3a/1a4;

— aHAIM3WPOBATh KAKABIM OTall  peIIeHUs
3a/la4y¥, yCTAHABIIMBATh MEXIPEAMETHBIE CBSI3U;

3aBeplIeHHs  Kypca

W CTPYKTYpY

- YMETH MMPOCKTUPOBATH u BBIIIOJIHATH
(bu3MUECKU SKCIEPUMEHT, BBIMOJHSS TpaBHiIa
TEXHUKHU 0€30MacHOCTH 31 MOXKapHOMN
0€30MaCHOCTH, o0pabaTbIBaTh

OKCIICPUMCHTAJIBHBIC JAaHHBIC W MPCACTABJIIATH
WX B TaOJIMYHOM U TpaUueCcKOM BHJIE;
— 3HaTh METOJUKY OOy4YeHHs
ONMMITHAHBIX 33/1a4;

— BJIAACTh HAaBBIKAMHU OLOCHHUBAHUA KaXI0T'O0
JTana pelieHus 3a/1auu;

- O6J'I3)IaTI) KPUTHUYCCKUM MBIIIJICHUCM, OBITH
TOTOBBIM K OOYy4YeHHMIO B TEYEHHE Bcell
npoheCCHOHATBHON IEATETLHOCTH

pEIICHHIO

After successful completion of the course,
students will be

— to know and understand the types and
structure of Olympiad problems in physics;

— be able to solve different types of Olympiad
problems in physics;

— apply the most effective methods and
techniques of higher mathematics in solving
Olympiad problems;

— analyze each stage of solving the problem,
establish interdisciplinary connections;

— be able to design and perform a physical
experiment, following safety and fire safety
regulations, process experimental data and
present them in tabular and graphical form;

— to know the methodology of teaching solving
Olympiad problems;

— have the skills to evaluate each stage of
solving the problem;

— have critical thinking, be ready to learn
throughout your professional career

Ilpepexsuzummepi/Ilpepexseuzumul/Prerequisites

AHaIUTHKAJIBIK
anre0pa,

MaTteMaTHKaJIbIK
reOMeTpus JKOHE

Tanaay,
CBI3BIKTBIK

Maremarudeckuii  aHaIW3, AHaIUTHYECKas

reoMeTpHsi M JMHeHHas anrebpa, MexaHuka,

Mathematical Analysis, Analytical Geometry
and Linear Algebra, Mechanics, Molecular
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MexaHuka, MOJIGKYJQIBIK  (U3WKa  KOHE
TEPMOJMHAMUKA, OJJICKTP JKOHE MAarHeTHU3M,
Onruka

MonekynsipHass ¢u3MKa W TEPMOJUHAMHUKA,
DJIEKTPUYECTBO U MarHeTusm, OnTuka

Physics and Thermodynamics, Electricity and
Magnetism, Optics

Kypcmuviy kbickawa mazmynot / Kpamrkoe codeporcanue kypca / Course summary

[ToHA1 OKBITYIBIH MaKCAThI OUTIM aTyIIBLIAPIBIH
op TYpil JEHrehaeri CTYIEHTTIK JKOHE MEKTell
ONIUMITHAIANIAPBIHAA  KOJJIAaHBUIATBIH  (pHU3MKa
MOHIHEH  eCelTey  KOHE  AKCIEPUMEHTTIK
ecenTepal MBIFapyIbl Urepy OONBIN TaOBLIAIb;
OUTiM anmymipuiap op TYpJi THUNTErl ecenTepi
IICIIYAIH ePEKIICTIKTepiH aHBIKTal  allajbl;
OKYIIBLIAPJbl  OJIMMIIMAJANIapFa  JalbIHAAY
oicTeMeciH Oiresi

HGHLIO HU3Yy4YCHUA JHUCIHUITIIMHBI SABJIACTCA
OCBOCHUC O6y‘laI-OH_II/IMI/IC${ peICHuA
BBIYUCIIUTCIIBHBIX W OKCIICPUMCHTAJIBHBIX 3a1a4
110 (bPISI/IKe, HCIOJIb3YCMBIX Ha IPEAMCTHBIX
CTYACHYCCKUX u IIKOJBHBIX OJIMMITHaJgax
Pa3jIMIHOIrO  YPOBHA, o6yqaloumec>1 CMOTYT
BBISBIIITE OCOOCHHOCTH pelICHUA 3aa4 pa3HbIX
THIIOB, 6y,Z[y'T 3HATb MCTOAUKY IOATOTOBKH
IMIKOJIBHHKOB K OJIMMIIMaJaM

The purpose of studying the discipline is for
students to master the solutions of
computational and experimental problems in
physics used at subject student and school
Olympiads of various levels; students will be
able to identify the features of solving problems
of different types; they will know the
methodology of preparing schoolchildren for
Olympiads

Hocmpexsusummepi/Ilocmpexsuzumu/Postrequisites

bazoaprama scemexwici / Pykoeooumens npocpammer / Programme manager

Hynuposa A.M.

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

| Telegina O.S., Kasymova A.G.

Kypoeninizi scozapul ghuzuxanvix ecenmep / Quzuueckue 3adauu nosviuennoui cnoxcnocmu / Physical Tasks of Increased Complexity

Oky maxcamul / Yueonas yenw / Purpose

Taburar TeH  TexHUKaaarbl  (usukaislk | DopMuUpoBaHUEe HABBIKOB pereHus ¢usudeckux | Formation of skills for solving physical
KYOBLIBICTAD MEH MpOIeCTEep/i TEepeH 3epTTey | 3a1ad MOBBIIIICHHON CII0)KHOCTHU st | problems of increased complexity for in-depth
YUIiH  KypAenmiuriri  orapbl  (M3MKaNBIK | yriyOJdeHHoro u3ydeHus Qusmyeckux seienuid | study of physical phenomena and processes in
ecenTep/ii MIBIFapy JAFIbUIAPbIH KAIBINTACTHIPY | U MPOIIECCOB B MPHPOJIC U TEXHUKE nature and technique

Okvimy namuaceci / Pezynomamot 0oyuenusn / Learning outcomes
Kyperbl corri askraranHan keiiin 0Oidim | [Tociie  ycmemHoro  3aBepmienusi  kypea | After successful completion of the course,
aJymbliap o0yuaromuecst OyayT students will be
—  (u3MKanblK  TamNChIPMAHBIH  KYPHCNIUTK | — MOHMMAaTh ypOBEHb CIOKHOCTH (usmueckoit | — to understand the level of complexity of a
JICHTeiiiH, OHBIH IMOHAPAJIBIK CUIATHIH TYCIHY; 3a/1a4n, e€ MEeXKIUCITUTUIMHAPHBINA XapakTep; physical task, its interdisciplinary nature;
— KYpAETimiri JKOFapbl ecenTepial  Iiemy | — MMETh HaBBIKM peEIleHus 3amau mosbimreHHoi | — have the skills to solve problems of increased
JaFplIapbiHa e 00my; CIIOKHOCTH; complexity;
— €CenTi HIBIFApy/1a KOJIJAaHBUTATBIH | — aHAJTM3UPOBATh s dektuBHocTh | — analyze the effectiveness of mathematical
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MaTeMaTHKAIbIK ~QIICTep MEH TOCULAEPAIH
THIMJIUTITIH Talaay;
—  KapaThUIBICTAaHy JKOHE  MAaTeMaTHUKAJIbIK

cayaTTBUIBIKKA He 00ITy;

— ecemTepii IIbIFapy YIIIH KOJJAaHBLIATHIH
MOJICNIBJICp, TeopeMalap MeH QopMyiaiap
HETi3iHJe OOBEKTUICPAiH, MPOIECTEPIiH >KOHE
KYOBLIBICTap/IbIH CHUIIaTTaMallapblH TYCIHIIPY;

— KayiIcCIi3IiK XKoHE OpT KayIICi3/Iiri epexenepin
OpBIHAAM  OTBHIPBIN,  KYPACILIIri  >KOFapbl
HKCHEPUMEHTTIK TalChIpMaHbIH JpOip Ke3eHiH
xo0aunaii, )Kyprize >xoHe Oaranaii Oiy;

— CBHIHM oOiylayra we 00y, OaplibIK Kociom
KBI3MET OapbIChIH/IA OKYFa JIalbIH 00Ty

HCIIOJIb3YEMBIX pu pelLeHun
MaTeMaTH4ecKuX NPUEMOB U METO/IOB;
o0nanarpb €CTeCTBEHHOHAYYHOI
MaTeMaTH4ecKOi IPaMOTHOCTBIO;
OOBSICHATh ~ XAapaKTEPUCTUKH  OOBEKTOB,
IPOLIECCOB U SBJICHUH, HMCXOAS W3 MOJEJEH,
TEOpeM U (POPMYJI, UCTIOIB3YEMBIX ISl PEIICHUS
3ajay;

YyMETb  I[POEKTUPOBATh, IPOBOJUTH U
OLICHMBATh KaXIBI O3Tal SKCICPUMEHTAIBHOM
3aJa4uu MMOBBIIIICHHOM CJIO’KHOCTH, BBIIIOJIHAA
NpaBWIa TEXHUKH OE30MacHOCTH W IOKapHOH
0e30I1aCHOCTH;

— o0magarte KPUTHYECKUM MBIIUICHUEM, OBITh
FOTOBBIM K OOYy4YeHHIO B TEYEHHE Bcel
npodecCHOHATBHOM AeSTeIbHOCTH

3aga4n

u

techniques and methods used in solving the
problem;
— have natural science and mathematical
literacy;
— explain the characteristics of objects,

processes and phenomena based on models,
theorems and formulas used to solve problems;
— be able to design, conduct and evaluate each
stage of an experimental task of increased
complexity, following safety and fire safety
regulations;

— have critical thinking, be ready to learn
throughout your professional career

Ilpepexsuzummepi/Ilpepexeusumul/Prerequisites

MareMaTuKalblK ~ Tanjgay,  AHaJIMTUKAJIBIK
TeOMETpPHUsI JKOHE CBI3BIKTHIK airedpa, 3eprrey
€CeNTEePiH IIeNly 9JIicTeMect

Marematnueckuii  aHanu3,  AHaJUTHYECKas
reoMeTpusi U JMHEWHas anrebpa, Meroauka
pELICHUS UCCIEN0BATEIbCKUX 3a1a4

Mathematical Analysis, Linear Algebra and
Analytical Geometry, Methods of Solving
Research Tasks

Kypcmuoiy kbickawa mazmynst / Kpamxoe codepicanue kypca / Course summary

ITonni oxpim, OUTIM  amymbulap  (QU3MKaAAH
CTaHJIAPTTHl €MEeC KOHE KYPAENUIIr MKOFapbl
€CeNnTepAiH Typliepi MEH THUNTEPIH; OJap/abl

11811371 115 o/licTeMeNiK epeKILEeTIKTepiH
MeHrepenai; cabakrap, CBHIHBIITaH ThIC icC-
mapaigap  OTKi3y JKOHE  OJIMMITHAJayiapra

JMalbIHAY YILIiH ecenTepAl TaHaay bl yipeHe i

I/Izyqaﬂ AUCHUIIINHY, 06yqafonmec;1 OCBOSAT
BUJbl W THIIbI HECTAHAAPTHBIX 3aJda4d MU 3aJa4

MOBBILLIEHHOMN CJIOKHOCTH o busuke,
METOAMYECKHE OCOOCHHOCTH WX PEIICHHS;
HaydaTcsi moAOupaTh 3aJadul JUisl MPOBEICHUS
YPOKOB, (haKyJIbTaTUBOB, BHEKJIACCHBIX
MEpOIPUATHH, TOATOTOBKM K YYUTEIBCKUM
OJIMMITAAJIAM

Studying the discipline, students will master the
types and types of non-standard problems and
problems of increased complexity in physics,
methodological features of their solution; learn
to select tasks for lessons, electives,
extracurricular activities, preparation for teacher
Olympiads

bazoaprama scemexwici / Pykosooumens npocpammer / Programme manager

Hynuposa A.M.

\ Tesernna O.C., KacoimoBa A.T.

| Telegina O.S., Kasymova A.G.
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