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Kipicne

OJIEKTUBTI TIOHJEP KaTaJloTbl OKBITYJBIH KPEAUTTIK JKyheci OoMbIHIIA
KYpacTbIpbUIabl. DJEKTUBTI MOHAEP KaTalorbl >KYWEJIeHreH TaHaay OOWbIHIIA
MOHEP TI3IMIH kKOHE OJIapIbIH KbICKA CHUIIaTTaMaChlH KapacThIPabl.

CTyneHT MaMaHJIBIKTApIblH  MIHJICTTI  KOMIIOHCHT/’KOFaphl OKY  OPHBI
KOMITOHEHTIHIH MMOHJIEPIH MEHIE€PYMEH KaTap, YChIHBUIBIN OThIpFaH TaHJay OOMBIHINA
MOHACPl TaHIAN aybl THIC.

DNEeKTUBTI MOHIEPAl TaHJayFa dJBai3ep keHec Oepemi. CTyIeHT daBaii3epMeH
Oipjece OTBIPBIN, CTYACHTTIH KEKE OKY XOCMapblH KYPYy YIIIH MOHAEPTe >Ka3bLly
HBICAHBIH TOJTHIPAJIBI.

Kypmerti crymenrrep! bimim 06epy TpaeKTOPHUSCBIHBIH OipTYTAaCTHIFBIHBIH
oimacteipbutybl  Ci3fiH OoJialllakTa MaMaH pPETIHJE KOCIOM JallbIHIBIFBIHBI3IBIH
JICHTeiiHe BIKMaJ €TETIHIH €CTE CaKTAYbIHBI3 KEPEK.

BBenenue

[Ipy kpenuTHOM  TEXHOJOTMU OOydYeHUs paszpabaThIBaeTCs  KaTajor
AJNIEKTUBHBIX JUCIUIUIMH, KOTOPBIA MpeACTaBIseT COOOW CHCTEeMaTU3UPOBAHHBIM
NepeyeHb TUCUUIUIMH KOMIIOHEHTA 110 BEIOOPY U COAEPIKUT KPATKOE UX OIHCAHHUE.

Hapsay ¢ n3yyeHneM AMCHMIUIMH 00S3aTENbHOTO / BY30BCKOTO KOMIIOHEHTA,
CTYJIEHT JOJDKEH BbIOpATh JJI U3yYEHUs JUCUUILIMHBI KOMIIOHEHTA 0 BBIOODY.

KoHcynbranmu no BeIOOPY 3JIEKTUBHBIX JUCUUIUIMH JIaeT 3/Baiizep. Bmecte ¢
HUM CTYJEHT 3amoJyiHsgeTr (opMy 3alucHU Ha JUCUMIUIMHBL Ay coctaBienus UYII
(MHIUBHUIYATILHOTO YYEOHOTO TIJIaHa).

YBaxaembie CTyaeHTb! BaXHO NOMHUTB, YTO OT TOrO, HACKOJBKO
IpOayMaHHOW M 1enocTHOM Oyaer Bamma oOpa3zoBarenbHasi TPacKTOPHs, 3aBUCUT
ypoBeHb Bareit nmpodeccrnoHanbHOM MOATOTOBKU, KaK OYIyIEero CrenuanmcTa.

Introduction

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

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

Advising on the choice of elective disciplines gives the adviser. Together with
him a 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 00iibIHIIA JJIEKTUBTI MIHAEpai OoJry /

PacnpenesieHue 3J1eKTUBHBIX TUCUHUILIMH 10 ceMecTpam /

Distribution of elective courses by semester

IMonnin araysl / HaumenoBanue qucuuniauabl / The name of the
discipline

Kpenurrtep
CaHbI /
Koa-Bo

KpeauToB /

Numberofc

redits

AKkageMu
SVIBIK
Ke3zeH /
Axanem.
nepuos /
Academic
period

Maremarukaislk Tangay / Matematuueckuid ananus / Mathematical analysis

HuddepeHunanipik sxoHe HHTErpaIabIK ecenteynep / Juddepennuansaoe
u uaTerpansHoe ucuncienue / Differential and Integral Calculus

1

Mexanuka/Mexauuka/Mechanics

Kunemaruka, qunamuka, cratuka / Knaemaruka, fuHaMuKa, craTuka /
Kinematics, Dynamics, Statics

Monekynanslk Qpu3uKa )oHe TepMoauHamMuKka / MonekynspHas pu3uka u
tepmoaunamuka / Molecular Physics and Thermodynamics

Makpocucremanap ¢pusnkacel / dusuka makpocuctem / Physics of Macro-
Systems

Knaccukansix mexannka / Kitaccuueckas mexanuka / Classical mechanics

Teopusutbik Mexanuka / Teopernueckas Mmexanuka / Theoretical mechanics

KyKpIK y)oHE chI0aiiac ;KeMKOPJIBIKKA KapChl MOJICHUET Heri3aepi / OCHOBBI
MpaBa U aHTUKOPPYMIMOHHOMU KynbTyphl / Basics of Law and Anti-
Corruption Culture

DKOHOMUKA JKOHE KocinKepuik Herizaepi / OCHOBBI 5KOHOMUKH U
npennpuHuMarenscTBa / Basics of Economics and business

Kembacubuibik Herizaepi / OcHoBel auaepcTsa / Basics of Leadership

DKOJIOTHS YK9HE TIPLILIIK Kayilci3irt Herizaepi/ DKoJIoTHs U OCHOBBI
6e3onacHocTH xu3HenesTensHocTH / Ecology and Basics of Life Safety

Frimeivu 3epTTeynepaid Heri3aepi KoHe akaaeMusuibiK XaT / OCHOBBI
Hay4HBIX HUCCIIEIOBaHMN U akajiemuueckoe nucbmo / Basics of Research and
Academic Writing

KapxbUTbIK cayaTThUIBIK HeTi31epi / OCHOBBI (PMHAHCOBOW IpaMOTHOCTH /
Fundamentals of financial literacy

Mekxkrenreri OKCIICPUMCHT TCXHUKACHI / TeXHHUKA MIKOIHLHOTO SKCIICPpUMCHTA
/ Technique of School Experiment

MexkTenTeri pu3nKambIK MPakTUKYM / OU3NUECKUN MPAKTUKYM B IIKOJIE /
Physics Practicum at School

3J’IeKTpOI[I/IHaMI/IKa JKOHC CAJIBICTBIPMAJIBIKTBIH apHafIBI TCOPUACHL /
QHGKTpO)II/IHaMI/IKa U Cri€OrajlbHas TCOPHUA OTHOCUTCIBHOCTHU /
Electrodynamics and Special relativity

Opic teopusicel / Teopus nons / Field Theory

OnTuka/OnTtuka/Optics

TONKBIHABIK, TEOMETPUSIIBIK )KOHE KBAaHTTHIK ONTHKA / BonHoBas,
reoMeTpuyeckas u kBanronas ontuka / Wave, Geometric and Quantum
Optics




DusHKaIbIK ecenTep/Il Menry OoubIHIIa TpakTUKyM / [IpakTuKym 1mo
pemrenuto pusuueckux 3anad / Workshop on Solving Physical Tasks

3epTTey ecenTepiH meny daictemeci / Meroauka pereHus
uccaenoBarenbekux 3anad / Methods of Solving Research Tasks

bIkTHManabIKTap TEOPUACH )KOHE MaTEMATHUKAJIBIK cTaThucThKa/ Teopus
BEpOSTHOCTEH 1 MaTemarnueckas cratuctuka / Theory of Probability and
Mathematical Statistics

CraTHCTUKAIBIK MAJIIMETTEP 1l MaTEeMaTHKAIIBIK oHaey/ MaTemaTtuieckas
0o0paboTka cTaTUCTHYECKUX JaHHBIX / Mathematical processing of statistical
data

ATOM, aTOM SIIPOCHI KOHE dJIEMEHTap OeeKkTepAiH ¢pusukace! / Ousnka
aToma, aTOMHOTO sifipa 1 neMeHTapHbIX yactull / Physics of Atom, Atomic
Nucleus and Elementary Particles

ATOMJIBIK JK0HE sIAPOJIBIK pu3nuka / AToMHas U siaepHas Gusuka / Atomic
and Nuclear Physics

Pagunosnexrponnka/Pagunosnekrponnka/Radio electronics

Pamnorexnuka/Pagunorexunka/Radiotechnics

Onummnuana ecenrtepi WeFapy saicreMeci / Metoauka pemeHus
onmuMmnuaaHbIX 3anad / Methods of Solving Competitive Tasks

Kypaemniniri sxorapsl ¢pusukansik ecenrtep / Guznyeckue 3agaun
noBblieHHOH ciioskHocTH / Physical Tasks of Increased Complexity

Minor

Hucnunnuna 1

JucoummHa 2

Hucrunnmna 3




1. 1 Kypc cTydeHTTepiHe apHAJFaH 3JIeKTHBTI MIHAep / DJIeKTUBHbIE AUCHHIUIAHBI 1Jsi cTyaeHToB 1 Kypea / Elective

disciplines for 1nd year students

Mamemamuxanwvix, ananus / Mamemamuueckuu ananus / Mathematical analysis

OKy makcamut / Yueonas uenw | Purpose

Kanmer  usmka, TEOPHIBIK (QHU3MKa KOHE
aCTPOHOMHSI KYPCTapbIHBIH TMOHJAEPIH OJaH dpi
3epTTeYy  YIIIH  KAWKETTI  MaTEeMaTHKAJIBIK
TaJJayAblH HEri3ri TYCIHIKTepI MEH oJiCTepiH
urepy

OcBoeHne 0a30BBIX IIOHATHH ©  METOJMOB
MaTEeMaTHYECKOTO aHaiu3a, HEOOXOJAMMBIX s
JNAIBHEUINETO W3YYCHUS JUCIUIUIMH KYpPCOB
obOmeli  (GU3MKH, TEOPETUUYCCKON (PUBUKU H

Mastering the basic concepts and methods of
mathematical analysis necessary for further
study of the disciplines of general physics,
theoretical physics and astronomy courses

OKbimy

Kypersl corTi asikraranHaH KeiiH Olrim
aJIylibLiap

—  muddepeHIMANABIK JKOHE  HHTETPAJJIBIK
€CenTeyNepAiH Heri3ri YFbIMAapbiH, Oip >KoHE
OipHenie aWHBIMAIbUIAPABIH  (QYHKIUSIIAPBIH,
muddepeHIMaNIBIK TEHJEYJIep MeH Karapiap
TEOPHSICHIH aTaHbI3;

— Ti30ekTep MeH (YHKUUSIAPAbIH ULIEKTEpiH
Taba Oy, Oenrici3aiKTepal ama oily;

—  nuddepeHmanys  KOHE  MHTErparus
oTepanusuIapblH TYPICHIIPY;

—  guddepeHInanablK ~ ecenTey  OICTEpiH
KOJITAHBIN  (DYHKIUSUTAPIBl  CATBICTBIPY KOHE
rpaguKTep Kypy;

— ColiKec oficTepAl KoJjaHa OTBIPHIM, OipiHII
KOHE  eKiHm  perTi  auddepeHuuanIbK
TeHJIEeYJIep/l IIeTy;

— (bu3MKaIbIK ecenTepai nienyie

MaTeMaTUKAJIBIK 9ICTeP/Il KOJAaHY;

— MaTeMaTHUKAaJbIK Taljgay YFhIMIApblH KOJIaHa
OTBIPBIIN, 9p TYPJI aKmaparka TYCiHIKTeMe Oepy
’KOHE JIYphIC TYCIHAIpY KalijeTine ue 60:iy;

After successful completion of the course,
students will be

— list the basic concepts of differential and
integral calculus, functions of one and several
variables, the theory of differential equations

aCTPOHOMHUU
Homuiceci / Pesynemamol 0dyuenusn / Learning outcomes
Ilocsie ycmemHoro 3aBepuieHHsI Kypca
o0yuarwmuecs OyayT

— NEPEYUCIISTD OCHOBHBIE HOHSITUS

Qg depeHInaIbHOro " UHTETrpajbHOIO
WCUYUCICHUN (PYHKIIUU OJHOM W HECKOJBKUX
NEepEeMEHHbIX, Teopun AU epeHInaIbHBIX

YPaBHEHUU U PAIIOB;
— ONPEACIISITh TPEAENBI TOCIEA0BATEIBHOCTEN U
(yHKIMH, pacKpbIBaTh HEONPEIETEHHOCTH;

— peoOpa3oBhIBATH oreparumn
nudpepeHIMpOBaHUs U UHTETPUPOBAHMS;

— CpaBHHBATH byHKIIUN METOJIaMU
mudPepeHIMaTIBHOTO HUCYUCICHUST W CTPOUTH
rpadukuy;

— pemarbs auddepeHInaNTbHBIC  YpaBHEHUS
IIEpPBOTO u BTOPOTO MOPSIIKOB
COOTBETCTBYIOIIMMH METOIaMH;

— TPUMEHSATh MAaTeMaTUYeCKHUE METOABl K

pelieHnto pU3nUecKux 3ajay;
— BJIaJIETh CIIOCOOHOCTBIO C MOMOIIBIO MOHITUI
MaTeMaTHYeCKOro aHaian3a KOMMEHTHpPOBaTh U

BEPHO MHTEPIIPETUPOBATD uHpOpMaIIO

and series;

— be able to find the limits of sequences and
functions, reveal uncertainties;

— transform the operations of differentiation and
integration;

— compare functions using differential calculus
methods and build graphs;

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

— apply mathematical methods to solve physical
problems;

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

— possess the ability to read and analyze
educational, instructional and  reference
literature
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— OKY, OKY-OIICTEMEIiK >KOHE aHBIKTAMAJIbIK
oeOueTTep Il OKH JKOHE Talaai Oiny

pasHoro poja;

— BIAJICTh YMEHHEM YWTaTh W aHAIM3HPOBATH
y4eOHYI0, y4e0HO-METOIUUECKYIO u
CIIPABOYHYIO JIUTEPATYPY

Ilpepexeuzummepi/llpepexeuzumui/Prerequisites

Kypcmuiy Kbickawa mazmynst / Kpamkoe codepacanue kypca / Course summary

Kubtagap,  perTimikTep,  PETTUNK  IIETi.
Oynkmusutap. Oyakuusa meri. bip alHBIMabI
(GYHKIUSHBIH TYBIHJIBICHI KOHE
maddepennmansl. bip aitHBIMATBl (YHKIUSHBI
3eprrey koHe rpaduk  Kypy. Kemnreren
alfHBIMaNblIap  (QYHKIMACHIHBIH — TYBIHIBICHI
xkoHe  guddepeHumansl.  bip  alHBIMabBI

(YHKIMSHBIH aHTHCPUBATHBI )KOHE WHTETPAJIBI.

Ecenik, KHUCBIK J>koHE OCTTIK HHTErpasaap
Typaisl TyciHiK. benrimi  O6ip  uHTerpan;
durypamapaelH =~ aymaHgapel  MEH — KeJIeMiH
ecentey.  bipiHmi  oHe  eKiHIII  perTi

muddepentmanasik TeHaeyaep. Karapnap.

MHoXecTBa,  IMMOCIEAOBATCIBHOCTH,  TPEIeI
MOCJIeIOBATEIBHOCTH. OyHKIHH. [Tpenen
¢byakuu.  IlpowsBomnas u  auddepenuuan

¢GbyHkuuu oxHON mepeMeHHOH. VccrmemoBaHue
(GyHKIMH OJHOW HEpEeMEHHON M IOCTpOEHHE
rpapuka. I[lpomsBomnas wu  muddepeHran
(GyHKIMH MHOTUX nepeMeHHbIX. [lepBooOpa3Hast
W UWHTEerpal (QYHKUMU OJIHOW IEepEeMEHHOH.
Ilonatne o0 KpaTHBIX, KPHUBOJIMHEHHBIX U
MOBEPXHOCTHBIX HMHTerpanax. OmnpenenéHHbIit
WHTETpaj; BBIUUCIEHHE IUIomaneii u o0bEMOB
¢buryp. Huddepenunanbabie yYpaBHEHUs
MIEPBOTO M BTOPOTO MOPSAKOB. Psiztpl.

Sets, sequences, the limit of a sequence.
Functions. The limit of the function. The
derivative and differential of a function of one
variable. Investigation of the function of one
variable and plotting. Derivative and differential
of a function of many variables. The primitive
and integral functions of one variable. The
concept of multiples, curvilinear and surface
integrals. Definite integral; calculation of areas
and volumes of figures. Differential equations
of the first and second orders. Rows.

Ilocmpexsusummepi/Ilocmpexeuzumut/Postrequisites

Makpocucremanap (usmnkacbl, MaTeMaTHKaIbIK
¢u3ukaHblH oxictepl, DPU3MKANBIK ecenTepil

nienry  OoiiblHIIA — mpakTuky™m, Onumiuana
ecenTepiH IIbIFapy oxictemeci, DOuU3UKaHBI
OKBITY oxicremeci, Mexanuka, Kypaeniniri

KOFapbl PU3HKAIIBIK ECeNTep

dusnka MaKpOCUCTEM, Metoast
Matematuueckod  ¢usuku, [Ipaktukym 1o
pemieHuo  gusuueckux  3amad, MeToauka
pellleHnsT OJMMIIMAIHBIX 3adad, Meroauka

npenoaaBaHuA (bI/IBI/IKI/I, MeXElHI/II(a, du3znyeckue
3aga4un MMOBBIIICHHOM CIIOKHOCTH

Physics of Macro-Systems, Methods of
mathematical physics, Workshop on Solving
Physical  Tasks, Methods of Solving
Competitive Tasks, Methods of teaching

physics, Mechanics, Physical Tasks of Increased
Complexity

bazoapnama scemexuici / Pykosooumens npozpammst / Programme manager

Koc:xkanosa A.T'.

\ Tesernna O.C.

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




Jlugppepenyuanovix scone unmezpanovx ecenmeynep / lugppepenyuanvnoe u unmezpanvnoe ucuucienue / Differential and Integral Calculus

OKy makcamut / Yueonasn uens | Purpose

ACTpOHOMHSIHBI Opi Kapail 3epTTey YIIiH
KaxerTi auddepeHnnanapl KoHE HHTErPaNIIbl
€CeNTey/IIH Heri3ri YFeIMIapbl MEH OJICTEepiH,
COHJal-aK >KaJllbl JKOHE TEOPHUSUIBIK (pU3uKa
KYpCTapbIHbIH MOHJEPIH UTEPY

OcBoeHne 0a30BBIX TOHSATHH W METONOB
Qg depeHInaIbHOrO u HUHTErpajbHOIO
WCUUCIICHUS, HEOOXOANMBIX JUIS JAJIbHEHIIEro
W3yYeHHUs] aCTPOHOMHHU, a TaKKe IUCUUIUINH
KYpPCOB O0IIEeH U TEOPETUIECKON (U3UKH

Mastering the basic concepts and methods of
differential and integral calculus necessary for
further study of astronomy, as well as
disciplines of general and theoretical physics
courses

OKbimy

Hamuoiceci / Pesynomamot o6yuenusn / Learning outcomes

Kypersl corTi asikraranHaH KeiiH Ourim
ajrymbLiap

— 0ip  KoHe
(GYHKIUSCHIHBIH
MHTETPAIIBIK
YFBIMAAPBIH O1Ty;
— Oip oxoHe OipHeme alHBIMATBUIAPIBIH
(G yHKIUSTapBIHBIH TYBIHABLTAPHI MeH
muddepennmangapsia Taba oiy;

— ©Oip oxoHe OipHemie alHBIMATBLIAPIBIH
GyHKIUsIapelH  OIpIKTIpY — onepanusiapbiH
OpBIHJIAY;

— muddepeHIMANIB  ecenTey  JICTEPIMEH
GbyHKUMATApABI 3ePTTEY JKoHE rpadUKTEP KYPY;
— (UBUKATBIK ecenTepi Ienyre
MaTeMaTHKAJIBIK 9JIICTepl KOJIIaHy;

— nuddepeHnuanIpl KoHe UHTErpalibl ecenTey
YFBIMJIApbl, epexerepi MeH TeopeMajapsl
apKBUIBI Op TYPJl aKmaparka TYCIHIKTeMe Oepy
’KOHE JIypbIC TYCIHAIpY KaliieTiHe ue 60iy;

— apHalbl  OKY, OKY-OJICTEeMENIK JKOHE
aHBIKTAMAJBIK 9/IE0MEeTTeP Al OKbII, Tajaan Olry

OipHeme  aifHBIMAIIBLIAP
mudpepeHIMANIBIK ~ JKOHE
ecenTeyepiHiy HeTi3r1

IMocae ycmemHoro
o0yuarwmuecs OyayT
— IPUMEHSITh OCHOBHBIE HOHSTHUSA
muddepeHInaIbLHOTO u HWHTETPAILHOTO
WCYHCIICHUH (YHKIUKU OJHOW M HECKOJIBKUX
MIEPEMEHHBIX;

— pewarb MPOU3BOJAHBIE U AUDPepeHnanbl
(GyHKIMN OJTHOM M HECKOJIBKUX MEePEMEHHBIX;

— MPOW3BOJAUTH ONEpalUy HHTETPUPOBAHUS
(GyHKIMN OTHOM M HECKOJIBKUX MEePEMEHHBIX;

- HCCIIEIOBATh byHKIMH METOJIaMH1
T QepeHIMaIbHOr0 HCUYUCIEHUS U CTPOUTh
rpadukuy;

— TPUMEHATh MaTeMaTU4YECKUE
penieHuto puU3nYecKux 3aaay;

— BJIAJIETh CIIOCOOHOCTBIO C MOMOIIBIO TTOHSATHIHA,
npaBwil U TeopeM JuddepeHIHaTbHOr0 U
MHTErpaJIbHOIO UCUYMCIEHUS KOMMEHTHUPOBATh U
BEPHO UHTEPIPETUPOBATD nH(pOpMaLIHIO
pa3HoOro poaa;

— BJAJETh YMEHHEM YWTaTh W aHAIU3UPOBATh
CMELUANbHYIO y4eOHYI0, Y4eOHO-METOANYECKYIO

3aBepIIeHHsl  Kypca

METOABI K

" CIIPAaBOYHYIO JIUTEPATYPY

After successful completion of the course,
students will be

— to know the basic concepts of differential and
integral calculus of a function of one and several
variables;

— be able to find derivatives and differentials of
functions of one and several variables;

— perform integration operations of functions of
one and several variables;

— investigate functions by methods
differential calculus and plot graphs;

— apply mathematical methods to solving
physical problems;

— possess the ability to use concepts, rules and
theorems of differential and integral calculus to
comment and correctly interpret information of
various kinds;

— possess the ability to read and analyze special
educational, teaching and reference literature

of
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Ilpepexeuzummepi/llpepexeuzumui/Prerequisites

Kypcmoin kbickawa mazmynst / Kpamxoe cooepycanue kypea | Course summary

Herisri anbikTamanmap MeH Teopemanap. bip
aifHPIMANIbl  (DYHKUUSHBIH  TYBIHABICHI ~ MEH
muddepeHnransiH Ta0y; (U3MKAIBIK MarbIHA.
HubdepeHumanaplk  ecentey  omiciMeH  Oip
aifHBIMaNbl (PYHKUMSHBI 3€pPTTEy JKOHE OHBIH
rpadurin  Kypy. KemnrtereH alHbIManbUIapIbIH
(YHKIHSACHIHBIH TYBIH/IBICHI MeH
muddepenunansia Taly; ¢usnkanarsl peii. bip
aifHBIMaIbl ()YHKIMSHBIH aHTHICPUBATUBI JKOHE
UHTETpajibl; (GU3UKAIBIK MarbiHa. Ecelik, KUChIK
XKOHE OCTTIK MHTerpangap Typalbl TYCIHIK;
¢busukanbKk MareiHa. Haktel naTerpan, HproToH-
JleiiOnwmI (hopmyacer; durypanapabg
ayJaHJapbl MEH KeJeMJIEPiH eCcenTey.

OcHoBHbIE olpeseNeHus u TEOPEMBI.
Haxoxnaenune npousBoaHoit u nuddepenunuana
(GyHKIMM OJHOW TIEPEMEHHOM; (QHU3NUECKuit
cmbicn.  HccnenoBanume — QyHKUMH — OJHOM
MepeMEHHONH  MeTonoM  TudepeHIHaTLHOTO
UCYHCIIEHUSI M TocTpoeHue e€ rpaduka.
Haxoxnenne mnpowusBogHol u muddepeHmnmana
(YHKIIUM MHOTHX TEPEMEHHBIX; POJib B (pusmke.
[lepBooOpazHass u wHTErpan (YHKIHH OIXHOMN
nepeMeHHoi; ¢usuueckuit cmbica. Ilonarue o
KpaTHBIX, KPHUBOJIMHEMHBIX U IOBEPXHOCTHBIX
MHTErpaJlax; buznyeckuit CMBICIL.
Onpenenénnpiii unTerpain, gopmyna Herorona-
JleliOHMIIA; BBIYMCIICHUE ILTOIIAACH M 00BEMOB

¢buryp.

Basic definitions and theorems. Finding the
derivative and differential of a function of one
variable; physical meaning. The study of the
function of one variable by the method of
differential calculus and the construction of its
graph. Finding the derivative and differential of
a function of many variables; role in physics.
Primitive and integral functions of one variable;
physical meaning. The concept of multiples,
curvilinear and surface integrals;, physical
meaning. Definite integral, Newton-Leibniz
formula; calculation of areas and volumes of
figures.

Ilocmpexsusummepi/Tlocmpexsusumu/Postrequisites

MareMaTHKaIbIK (bu3NKaHbIH oxicrepi,
OusukanplK  ecentepal  wenry  OoMbIHIIA
npakTuky™m, OnuMmnuana ecemnTepiH IMIbIFapy
oxictemeci, OU3MKaHBI OKBITY 9/IICTEMEC]

Mertoabl Matematudeckoi ¢usmuku, [IpakTukym
Mo pewmeHuto (usnueckux 3anady, Meroauka
peuieHus  OJMMIMAAHBIX  3amad, Meroauka
npenojaBaHusl PU3NKU

Methods of mathematical physics, Workshop on
Solving Physical Tasks, Methods of Solving
Competitive Tasks, Methods of teaching physics

bazoapnama scemexuici / Pykosooumens npozpammst / Programme manager

Koc:xxkanosa A.T'.

| Teaernna O.C.

| Kozhanova A.G., Telegina O.S.
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Mexanuka/Mexanuxa/Mechanics

OKy maxcamut / Yueonasn uens | Purpose

MexaHUKaHBIH HET13T1 YFBIMIAPhl MEH 9IICTEPIH
MEHrepy, >Kaimbl (pu3uKa KypCBIHBIH Keleci
OemiMIepiH, COHIAW-aKk TEOPHSUIBIK (HU3HKa
KOHE aCTPOHOMHUS KYPCHIHBIH TIOHIEPIH 3epTTEY
YIIiH (QU3HKAIBIK €CENTepi IIbIFapy JKOHE

OcBoeHue 0a30BbIX TOHATUH U  METOJOB
MEXaHWKH,  COBEPIICHCTBOBAHWE  HABBIKOB
peuieHus (GU3NYECKUX 3aJa4 M BBIIOJHEHUS
7a00paTOPHOTO JKCIEPUMEHTA I H3Y4eHUS
CIIEYIOIIUX pa3lieloB Kypca oOuieit pusuku, a

Mastering the basic concepts and methods of
mechanics, improving the skills of solving
physical problems and performing laboratory
experiments to study the following sections of
the course of general physics, as well as the

3epTXaHaJIbIK 9KCHEPUMEHTTI OpBIHJAY | TAK)Ke JUCHHUIUIMH  Kypca  Teoperuueckoii | disciplines of the course of theoretical physics
JIaFIbLIAPBIH JKETUIIIPY (bU3UKH U ACTPOHOMHH and astronomy

Oxvtmy nomuoiceci / Pezyiomameut 00yuenus / Learningoutcomes
Kyperbl corri askraranHan keiiin 0Oiim | [Tocsie  ycmemHoro  3aBepmieHusi  kypea | After successful completion of the course,
aJIymbLIap odyuarommecst OyayT students will be
— MEXaHUKaHBIH TEPMUHOJIOTHSIIBIK allapaThlH | — MNPUMEHSATh TEPMUHOJOTHUECKUe ammapaTel | — t0 possess the terminological apparatus of
MEHIepY, MEXAHUKAIIBIK [IaMajapablH | MEXaHWKH, 3HaTh W IOHMMAaTh omnpelelcHus u | mechanics, to know and understand the
aHbIKTaMallapbl MeH OIpJIKTepiH, MEXaHHWKa | CIUHHIIbI MEXaHUYECKUX BenuumH, | definitions and units of mechanical quantities,
3aHIapbIHBIH  TYKBIPBIMIAPBIH ~ Oiy  koHE | (GOPMYIHPOBKH 3aKOHOB MEXAHUKHU; the formulation of the laws of mechanics;
TYCIHY; — TPUMEHATh MareMmaTuueckue MeToabl K | — apply mathematical methods to solving
- MEXaHHUKa ecenTepin HIBIFapy/ia | PeIICHHUIO 3a/1a4 110 MEXaHHUKE; problems in mechanics;

MaTeMaTHKAJIbIK 9JIICTEPAl KOJIJIaHY;

— 3epTXaHaJbIK »AKCIEPUMEHT JKyprize Oury
KOHE  TiKenell  KoHe  JKaHaMma  eJIey
HOTWIKEJIEPIH OHJIEY;

— MEXaHUKaJIbIK TpoLecTep MEH KyObuIbIcTap
apachIHJIarbl ceOern-caniapiblK OailiaHbicTapabl
OpHaTy, TaOWFaTTarbl MpPOLECTEPAl MEXaHUKa
TYPFBICBIHAH TaJaay;

— UHEPUUSJIBIK KOHE HWHEPUUSJIBIK €eMec
aHBIKTaMaJIbIK Kyhenepaeri MEXaHUKa
TeHJEYJepiH, coHmaii-ak MEXAHUKAJIBIK

KYWelnep MEH MEXaHUKAIBIK IPOIeCTePIiH
KYWHIH CcHUNATTayAarbl TEHJEYJIEpIiH peliH
Tajnjaay;

— TallCbIpMaJIapJibl IICHTY HEMCCC 3CPTXAaHAJIBIK

— IUTAaHUPOBATh J1TAOOPATOPHBIN SKCIEPUMEHT U

oOpa0aTeiBaThb ~ pe3ysibTaThl  MNPSAMBIX U
KOCBEHHBIX U3MEPEHMUIA;
—  YCTaHaBIWBaThb  TMPUYUHHO-CIICJCTBEHHBIC

CBA3U MEXIY MEXaHMYECKMMHU IIPOLECCAMHU H
SIBJICHUSIMU, AHAJIM3UPOBATH C TOYKU 3PEHUS
MEXaHUKH MPOLECCH B IIPUPOJIE;

— QAQHAJIW3UPOBATh YPABHEHUS MEXAHUKH B
MHEpLUAIbHbIX M HEUHEPLHUAIBHBIX CUCTEMAX
OTCU€Ta, a TAaK)K€ POJb YPABHEHUU B ONHCAHHUH

COCTOSIHUS MEXAHUUYECKUX CUCTEM u
MEXaHUYECKUX MPOIIECCOB;
- CIIOCOOHBI OOBSICHATh pe3yibTaThl,

MOJIyY€HHbIE B XOJI€ pElIeHUs 3aJad WM
BBINOJIHEHUS TAOOPAaTOPHBIX padoT;

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

— to establish causal relationships between
mechanical processes and phenomena, to
analyze processes in nature from the point of
view of mechanics;

— analyze the equations of mechanics in inertial
and non-inertial reference systems, as well as
the role of equations in describing the state of
mechanical systems and mechanical processes;
— able to explain the results obtained in the
course of solving problems or performing
laboratory work;

— possess the ability to comment on and
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KYMBICTapJibl OpBIHIAY OapbIChIHIA aJIbIHFaH
HOTIDKENIEPIl TYCIHAIpYyTre KaOiieTTi;

— MaTEMaTUKAJBIK TaJay YFBIMIAPbl apKbLIbI
MEXaHHMKa Typallbl aKmaparka TYCiHIKTeme Oepy
YKOHE JYPBIC TYCIHIIpY KaOileTiHe ue 0oiy;

— OKY, OKY-OJICTeMENIK »OHE aHBIKTaMaJIbIK
oneOueTTepi OKU XKoHE Talan oury

— BJIQJIETh CIIOCOOHOCTHIO C OMOIIBIO MMOHSATHIA
MaTeMaTHYECKOTO0 aHajiu3a KOMMEHTHPOBATh M
BEPHO HWHTEPIPETHPOBATh HH(POPMAIIHIO  TI0
MEXaHUKE;

— BIIAQJICTh YMEHHEM YHUTaTh W aAHAJIU3UPOBATh
yueOHyto, y4e0HO-METOIUIECKYIO "
CIIPABOYHYIO JINTEPATYPY

correctly interpret information on mechanics
using the concepts of mathematical analysis;

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

Ilpepexeuzummepi/llpepexeusumul/Prerequisites

MaremaTuKanbIK TaJiaay

| Marematnueckuii ananms

| Mathematical analysis

Kypcmuiy kbickawa mazmynst / Kpamxoe codepicanue kypca / Course summary

MexaHUKaHBIH HETI3rl aHbIKTaMajgapbl MeEH
Mojenpaepl.  MarepuanablKk ~ HYKT€  MEH
MaTepHUaIbIK HYKTEJep AKYHUECIHIH
KUHEMaTUKalblK  TeHaeynepi.  HbpIOTOHHBIH
MaTepHAIABIK HYKTETe, MaTepHAIIBIK HYKTEIEp
KyHeciHe JKoHEe aOCOJIOT KaTThl  JIeHere
apHaiFaH 3aHAapbl. MexXaHMKagarsl —cakray
3aHmapel. JKympIc koHE KyaT. VHEpUusIIbIK
eMec  CcaHaK oKyHemepieri  MeXaHUKaJbIK
KO3FAJIBICTBIH ~ CHITaTTaMachl. [ WapocTaTHka.
CyMBIKTBIKTAap MEH ra3fiapAblH MEXaHUKACHI.

OCHOBHBIE OIpPEACIICHUS] U MOJCIN MEXaHUKH.
Kunematnueckue ypaBHEHUs MaTepUaIbHON
TOYKH U CUCTEMBI MAaTEPHAIbHBIX TOUEK. 3aKOHBI
Hprotona misi MarepuaibHOM TOYKH, CHUCTEMBbI
MaTepUaIbHBIX TOUYEK M aOCOJIIOTHO TBEPIOTO
Tena. 3aKOHbI COXpaHEHHS B MexaHuke. Pabora
u  MomHoCcTb. Omnucanue  MeXaHHYECKOTO
JBH)KEHUS B HEMHEPIMAJIBHBIX  CHUCTEMAax
orcu€ra. ['mapocraruka. MexaHuka XUIKOCTEN
H Ta30B.

Basic definitions and models of mechanics.
Kinematic equations of a material point and a
system of material points. Newton's laws for a
material point, a system of material points and
an absolutely solid body. Conservation laws in
mechanics. Work and power. Description of
mechanical motion in non-inertial reference
frames. Hydrostatics. Mechanics of liquids and
gases.

Ilocmpexsusummepi/Tlocmpexsusumu/Postrequisites

Makpocucremanap ¢usukacel, MoneKyIaabIK
¢u3nKa >KOHE TEepPMOJAMHAMMKA, OJEKTp >KOHE
MarHeTu3M, ATOM, aToM  SIPOCHl  KOHE
2JIEMEHTAp OeuIeKTepaiH ¢bu3uKacsl,
Knaccukanplk Mexanuka, TeopHsuTbIK MEXaHHKa,
DNEeKTPOJUHAMUKA >KOHE CaJIbICTBIPMANIBIKTBIH
apHailbl TeOpHUACHl, 3epTTey €CeNnTepiH MLIeNly
onicremeci, MexkTrenreri AKCIIEPUMEHT
TEXHUKACHI

®duszuka MakpocucteM, MosnekynsipHas pu3nKa u
TEPMOAMHAMMKA, DJIEKTPUYECTBO M MarHETHU3M,
®du3nka aroma, aTOMHOTO SPa U AIEMEHTAPHBIX

4acTHL], Knaccuueckas MEXaHUKa,
Teopernueckass MeXaHMKa, DJIEKTPOJUHAMUKA U
crieruanbpHas TEOpUs OTHOCHUTEIIBHOCTH,

MCTOJII/IKa PEIICHUA HCCICOOBATCIIBCKUX 3aaa4y,
TexHHUKa MIKOJILHOTO OKCIICPUMCHTA

Physics of Macro-Systems, Molecular physics
and thermodynamics, Electricity  and
Magnetism, Physics of the atom and atomic
nucleus, Classical Mechanics, Theoretical
mechanics, Electrodynamics and  special
relativity, Methods of solving Olympiad
problems, Methods of Solving Research Tasks,
Technique of School Experiment

bazoapnama scemexuici / Pykosooumens npozpammet / Programme manager

KaceivoBa A.I'., Hynuposa A.M.

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

| Telegina O.S., Kasymova A.G.
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Kunemamuxka, ounamuxka, cmamuxa / Kunemamuxka, ounamuka, cmamuxa / Kinematics, Dynamics, Statics

OKy makcamut / Yueonasn uens | Purpose

KunemaTHnkassblH, JMHAMHUKAHBIH KOHE
CTaTHKAaHBIH TEOPHSUIBIK HETI3JepiH MEHTepy,
)anmbl (U3MKa KypCHIHBIH KeJeci OeniMuepiH
KOHE (PU3UKAHBI OKBITY SJ[ICTEMECIH, COHIA-aK
TCOPUSUIBIK ~ (U3MKAa  JKOHE  ACTPOHOMHUS
KYPCBIHBIH TIOHJIEPIH 3epJeriey YIIH ecenTepi
HIBIFapy JKOHE 3EpPTXaHAIBIK SKCICPUMEHTTI
OpBIHAAY JAFbUIAPBIH KETUIIIPY

OcBOeHHE TEOPETHYECKUX OCHOB KHHEMATHKH,
AAHAMHUKU MW CTAaTHUKH, COBCPIICHCTBOBAHUC
HABBIKOB  pEIICHHUS 3a7ad W  BBIOJHEHUS
71a00paTOPHOTO DKCIIEPUMEHTA JJIsi HM3YYCHHS
CIICAYIONIMX Pa3JeNIOB Kypca oOmier (Gpu3nku u
MCTOAWKHU IIPCIIogaBaHuA (1)I/ISI/IKI/I, a TaKXe
JUCHUIUIMH Kypca TEOPETHUYECKOW (U3UKH U
aCTPOHOMUU

Mastering the theoretical foundations of
kinematics, dynamics and statics, improving the
skills of solving problems and performing
laboratory experiments to study the following
sections of the course of general physics and
methods of teaching physics, as well as the
disciplines of the course of theoretical physics
and astronomy

OKbimy

Homuiceci / Pezynemamol 00yuenusn / Learning outcomes

Kyperbl coTTi  asikraraHHaH KeiliH Ourim
aJIymbLiap

—  KUHEMAaTHUKaHbIH, JIUHAMUKAHBIH  JKOHE
CTaTUKAaHBIH TEPMHUHOJIOTHSUIBIK  aIrmapaThiH
MEHTepy, (U3HKaIBIK I1aMaap/ibIH
aHbIKTaMajapbl MeH OIpJIIKTEepiH, 3aHAapAblH
TYKBIPBIMAAPBIH 01Ty )KOHE TYCIHY;

— KUHEMAaTuKa, JWHaMHKa JKOHE CTaThKa
€CenTepiH LIbIFapy1a MaTEeMaTUKAIBIK SiCTepIi
KOJI/IaHy;

— 3epTXaHAJIbIK 3KCIIEPUMEHT XXYPri3y, TiKeleH
KOHE JKaHama  eIIIeYNepHiH HOTHXKeNepiH
OHJICY, 3epTTENIETIH MpolecC Hemece KYOBLIbIC
TypaJibl KOPBITHIH/IBI JKacay;

— KUHEMaTuKa, JMHAaMHKa JKOHE CTaTUKa
TYPFBICHIHAH Tajjiay TaOWFaT NIeH TEXHHUKAaFbl
nporecTep MeH KyObuIbICTap;

— ecenTepAl UIemy HeMece 3epTXaHaJbIK
KYMBICTap/ibl OpBIHAAY OapbIChIHIA aJlbIHFaH
HOTHOKEJIEpIl AYPBICTHIFBIH Oarasail ajmajibl )KoHe

IMocae  ycmemHoro
o0yyarommecsi OyayT
— BJIAQJAETh TEPMHUHOJIOTMYECKHM amlnapaToMm
KHMHEMAaTUKHW, AWHAMUKHW MW CTAaTUKH, 3HATh H

3aBeplIeHHs  Kypca

IIOHUMATh OIIpeEICHUS " €IMHULIBI
(bu3NYEeCKUX BEIUYUH, POPMYITHPOBKU 3aKOHOB;
— TIPUMEHATb MAaTeMaTU4YeCKUE METOAbl K

pelIeHNI0 3aJad KUHEMAaTUKH, JWHAMUKH U
CTaTHKH;

— BBINOJHATH JIAOOPATOPHBIH  AKCIEPUMEHT,
oOpabaTbIBaTh  pe3yJbTaThl  MPSAMBIX |
KOCBEHHBIX HW3MEpEHU#, JenaTb BBIBOJABI 00
M3y4aeMOM IPOLECCE UIIH SIBICHUY;

— aHaJM3UpPOBATH C TOYKU 3PEHMS] KNHEMAaTHUKH,
JUHAMHUKU ¥ CTaTHKH TNPOLECCHl M SIBICHUS B
MIPUPOJIE U TEXHUKE;

— CHOCOOHBI OILIEHMBATh JIOCTOBEPHOCTH U
HMHTEPIPETUPOBATh PE3YyIbTaThl, MOJyYEHHBIE B
XOJle pelleHus 3aJad  WIK  BBIIOJHEHUS

71a00paTOPHBIX PadOT;

After successful completion of the course,
students will be

— possess the terminological apparatus of
kinematics, dynamics and statics, know and
understand definitions and units of physical
quantities, formulations of laws;

— apply mathematical methods to solving
problems of kinematics, dynamics and statistics;
— perform a laboratory experiment, process the
results of direct and indirect measurements,
draw conclusions about the process or
phenomenon being studied;

— analyze processes and phenomena in nature
and technology from the point of view of
kinematics, dynamics and statics;

— are able to assess the reliability and interpret
the results obtained in the course of solving
problems or performing laboratory work;

— effectively use the techniques and methods of
higher mathematics to obtain equations, solve

13




OHBI TYCIHIPE aJlajbl

— TEHJACYJep aly, eCenTep/i MIbIFapy >XOHE
3epTXAHAJBIK JKYMBICTApPAbl OpBIHJAAY YIIiH
KOFappl ~ MaTEeMaTUKAaHbIH  OMICTEpl  MEH
TOCUIZIEPIH THIM/I Maiganany;

— OKY, OKY-OJICTeMENIK »OHE aHBIKTaMaJIbIK
oneOuerTepai OKy JKOHE Taijay KaOuleTiHe ue
ooy

— 3((HeKTUBHO UCIIOIB30BATh MPHUEMBI U METOIbI
BBICIIICH MaTreMaTuKu JJISL MMOJIYYCHHA
yYpaBHEHHi, pEIICHHUs 3a7a4 H BbIMOJHCHUS
1abopaTopHBIX padoT;

— BIIAQJICTh YMEHHEM YHUTaTh W aAHAJIU3UPOBATh
yueOHyto, y4e0HO-METOIUIECKYIO "
CIIPABOYHYIO JINTEPATYPY

problems and perform laboratory work;
— possess the ability to read and analyze
educational, teaching and reference literature

Ilpepexsuzummepi/Ilpepexeusumul/Prerequisites

Kypcmuiy kvickawa mazmynnt / Kpamxoe codepycanue Kypca | Course summary

KuneMaTukaHbIH, JTUHAMHKaHBIH JKoHE
CTaTHKAHBIH  HETI3rl  aHbIKTaMajapbl  MEH
MOJICIIBIEPI. Marepuanabik HYKTCHIH
KMHEMAaTHKACEL. Matepuanbix HYKTEJep
KYHWECiHIH KHMHeMaTthkachl. KaTrTel JceHEHIH
KMHEMAaTHKACHL. Matepuanabik HYKTEHIH
TAHAMUKACKI. Matepuanibik HYKTEJep
KYWeciHIH  AWHAMuKachl. KaTTel  JeHeHiH
JTUHAMHUKACHL. DHEPTHSHBIH, WUMITYJIbCTIH JKOHE
UMITyIBCTIH MOMEHTIHIH CaKTally 3aHJAaphl.
PeaktuBTi KO3Fameic. JKyleneri Terne-TEeHIIK.
I'unpocratuka JKOHE THIPOIMHAMUKA.
AbdpocTaTHKa JKOHE a3pOIMHAMUKA.

OcCHOBHBIE ONPEEICHUS U MOJEIN KUHEMATUKH,
JTAHAMUKHA u CTaTUKH. Kunemaruka
MarepuanbHOM Touku. KuHemaTuka cucTeMbl
MarepuaibHbIX Touek. Kunemaruka abCOIIOTHO
TBEpAOro Tenma. JluHamMuka  MaTepHalbHOU
TOYKH. JIMHamMuKa CHCTEMBI MaTepUAIBbHBIX
Touek. JluHamuka aOCOIOTHO TBEPAOTO Tea.
3aKOHBl COXPAHEHMS DJHEPruu, UMIIylbca H
MOMEHTa UMITyJbca. PEakTUBHOE [IBUKEHUE.
PaBHoBecue B cucreme. I'uapocraruka u
TUIPOIMHAMUKA. A3POCTaTUKA U adPOIMHAMUKA.

Basic definitions and models of kinematics,
dynamics and statics. Kinematics of a material
point. Kinematics of the system of material
points. The kinematics of an absolutely rigid
body. Dynamics of a material point. Dynamics
of the system of material points. Dynamics of an
absolutely rigid body. The laws of conservation
of energy, momentum and angular momentum.
Jet propulsion. Equilibrium in the system.
Hydrostatics and hydrodynamics. Aerostatics
and aerodynamics.

Ilocmpexsusummepi/Ilocmpexeuzumut/Postrequisites

Mornekynanblk (QHU3UKa KOHE TEpMOIUHAMUKA,
DNEeKTp XKoHE MArHeTu3M, ATOM, aTOM SJIPOCHI
KOHE DdJeMeHTap OeIeKTepaiH (U3HMKACHL,

ActpoHomusi, MonekynspHas ~— Qu3MKa U
TEPMOAMHAMHKA, DJIEKTPUUECTBO M MarHETHU3M,
®dusmka aTomMa, aTOMHOTO sI/Ipa U 3JI€MEHTapHBIX

Astronomy, Molecular physics and
thermodynamics, Electricity and Magnetism,
Physics of the atom and atomic nucleus,

Knaccukanplk MexaHHKa, JJIEKTPOJWHAMHKA | YACTHII, Knaccuueckas mexanuka, | Classical Mechanics, Electrodynamics and
’KOHE CaJBICTRIPMAJIBIKTBIH apHaibl TEOPHSACHI, | DISKTpOAMHAMHMKA W  crenuanbHas Teopus | special relativity theory, Technique of School
MekTtenTeri SKCIIePUMEHT TEXHUKACHI OTHOCHTEJIbHOCTH, TexHuka mKkosibHOTrO | EXperiment

JKCTIEPUMEHTA

bazoaphama >cemexuici / Pykosooumens npozpammsl/ Programme manager

14
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2. 2 Kypc CTyJdeHTTepiHe apHAJIFaH 3JIeKTHBTI MoHAep / DJIeKTHBHbIE AUCHHIUIAHBI IJIsi cTyaeHTOB 2 Kypca / Elective

disciplines for 2nd year students

Monekynanvk puszuka scone mepmoounamuxa / Monexkynapuas ¢puszuxa u mepmoounamuxa / Molecular Physics and Thermodynamics

OKy maxcamut / Yueonas uens | Purpose

Wnean JKOHE HAaKTEI raszJiapJiafsl,
CYMBIKTBIKTapJarbl KOHE KaTTbl JEHEJepAeri
Kyilep MeH TmpolecTepli cumarray YIIiH
MOJIEKYJIaNbIK (PU3MKa MEH TEPMOJMHAMUKAHBIH
HETI3T1 YFBIMAPBIH, 1prefi  epekenepi MeH
o/licTepiH Urepy

OcBocHue 0a30BBIX ITOHSTUH,
(yHIaMEHTAIBHBIX  ITOJIOKCHHH W METOJIOB
MOJICKYJISIPHOM (PU3UKU M TEPMOJAMHAMHUKH IS
OIHMCAHHUS COCTOSIHUI U MPOLIECCOB B HACATBHBIX
158 peaﬂbelx rasax, XuJIKOCTAX U TBépI[I)IX TCJIax

Mastering the basic concepts, fundamental
principles and methods of molecular physics
and thermodynamics for describing states and
processes in ideal and real gases, liquids and
solids

Hamuoicect / Pesynomamot 06yuenus / Learningoutcomes

OKbimy
Kyperbl coTTi  asiKkraraHHaH KeiliH Ourim
ajnyubLiIap
— MOJIEKYJTaJIbIK ¢duzuka MeH

TEPMOJUHAMHUKAHBIH HET13I1 TYCIHIKTEpI MEH
MoJIeNIbJIepiH Oiiy;

— TEPMOINHAMUKAJIBIK KYHEHIH KYH
napameTpiepiH (KbICbIM, KeJleM, TeMmIeparypa
KoHe T.0.), MPOLECTIH (QPYHKUMIAPHl MEH KYH
(byHKUIUSATAPBIH, opTYpIIL arperaTThbIK
Kyinepaeri 3aTTBIH cUIaTTamMaiapblH,
KHHETHKAJIBIK K03 GUIMEeHTTepAl Taba 61y;

—  OKBUIIAMIBIKTBIH,  HMMITYJIBCTIH  JKOHE
SHEPIUsSHBIH OpTallla, OpTalla KBAJAPATThIK KOHE
BIKTHMAJT MOH/EpiH aHBIKTAy YILiH
CTaTUCTUKAIBIK YIECTIpIMACPi KOJIIaHY;

— 3epTXaHAIIBIK YKCIIEPUMEHT JKYPTi3y, aJlbIHFaH
MOJIIMETTEP/IH HOTIDKENIEPIH JKOHE TiKelen

KOHE JKaHaMa eJIIeyJeplaiH  KaTelliKTepiH
Oaranay;

— Ta3 Topi3di, CYHBIK, KaTThl JEHeJep
KYPbUIBIMBIHBIH epeKUIeNiKTePiH KOHE

Mocae ycmemHoro
o0yyarommecsi OyayT
— OIpeNeNIATh OCHOBHBbIE IOHATUS U MOJENIU
MOJIEKYJISIPHON (PU3UKH U TEPMOANHAMUKH;

—  pemiathb napameTphbl COCTOSIHUS
TEPMOAMHAMMYECKONH  CHUCTEMbl  (J1aBlieHUE,
00BEM, TemnepaTypa u 1p.), GyHKIMH Tpoliecca
U (QYHKIMM  COCTOSIHUS, XapaKTePUCTHKHU
BELIECTBA B Pa3INYHbIX arperaTHbIX
COCTOSIHUSIX, KHHETHYEeCKHE KO3 (PUIIMEHTHI;

- HCII0JIb30BATh CTaTUCTHYECKHE
pacrpenienieHust JUlsl  ONpPENENEHUusl CpelHuX,
CPeAHUX KBaJpaTUYHBIX M HanOoJiee BEPOSTHBIX
3HaYEHUHN CKOPOCTU, UMITYJIbCa U SHEPTUU;

— BBINOJHATH Ja0OpPATOPHBIM HKCHEPUMEHT,
OILICHUBATh PE3yJbTaThl MOJYYEHHBIX JTAHHBIX W

3aBeplIeHHs  Kypca

MIOTPELIHOCTH IIPSIMBIX u KOCBEHHBIX
U3MEPEHU;

- OLICHUBATh 0COOEHHOCTH CTPOEHUs
ra3oo0pa3HbIX, JKUIKHUX, TBEPIBIX Tel U

IIPOLCCChI B HUX

After successful completion of the course,
students will be

— to know the basic concepts and models of
molecular physics and thermodynamics;

— be able to find the parameters of the state of a
thermodynamic system (pressure, volume,
temperature, etc.), process functions and state
functions, characteristics of a substance in
various aggregate states, kinetic coefficients;

— use statistical distributions to determine the
mean, mean quadratic and most probable values
of velocity, momentum and energy;

— perform a laboratory experiment, evaluate the
results of the data obtained and the errors of
direct and indirect measurements;

— to evaluate the structural features of gaseous,
liquid, solid bodies and processes in them;

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

— with the help of representations of molecular
physics and thermodynamics, correctly interpret
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oJIapAaFrbl mpouecTepal Oaranay;
— ecenrTepil wmemy YmiH auddQepeHInanbl
KOHE HHTETPaAbl €CeNTey ONMICTepPiH THIM/II

naii1ajiany;

— MOJIEKYJIAJIBIK ¢dusnKa MEH
TEPMOJMHAMHKAHBIH ~ KOPIHICTepiH  KoJJaHa
OTBIPBII, TEPMOIUHAMHUKAIIBIK KYOBIIBICTAD MEH
nporecTep iy epeKIIeNiKTepiH ITYPBIC

TyciHaipin, OasHaay;
— OKY, OKY-OJICTeMENIK »OHE aHBIKTaMaJIbIK
oneOueTTepl OKH JKOHE Tajaii Oiry.

3¢ dexTuBHO HCIT0JIH30BaTh
Qg QepeHInaIbHOTO u
WCUUCIICHUS JUT PELICHUS 3a71ay;
— C IIOMOIIBIO MPEACTABICHUN MOJEKYJISPHON
bu3uKH u TEPMOAMHAMHKH BEPHO
MHTEPIPETUPOBATh M H3JIaraTh OCOOEHHOCTH
TEPMOAMHAMHYECKUX SBIICHUH U IIPOIIECCOB;

— BJIaJIETh YMECHHEM YWTaTh M aHAIN3UPOBATH
yueOHyto, y4e0HO-METOIUYECKYIO u
CIIPAaBOYHYIO JIUTEPATYPY.

METObI
HWHTETPAIIBHOTO

and present the features of thermodynamic
phenomena and processes;

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

Ilpepexeuzummepi/llpepexeusumul/Prerequisites

MexaHuKa, KI/IHCMaTI/IKa, JUHaMHUKa, CTaTHKa

\ Mexanuka, KunemaTuka, [MHaMHKa, CTATHKA

| Mechanics, Kinematics, Dynamics, Statics

Kypcmuiy kvickawa mazmynwt / Kpamkoe codepicanue kypea | Course summary

Mornexkynanslk  (pU3MKaHBIH ~ 3aHAAapbl  MEH
tenaeynepi. Kyii mapamerpnepi (MHKpO >KoHE
MaKpo napameTpIiep). Knaccukaimsik
YJIeCTipyniep;  KbULAAMIBIKTBIH, HMITYJIBCTIH
YKOHE PHEPTUSIHBIH OpTallla, OpTalia KBaJpaTThIK
KOHE BIKTUMaJ MOHJepiH ecentey. [Ipormectep.
TepmonunamukanblH  Oactamacel.  [Iporecc
GyHKIUAIape! KoHE KYyW QyHkumsuiapsl. [TOK.
Taceimannmay mpomectrepi. Haktel  razmap.
CyiibikThikTap. Da3anbiK TYPIACHAIPYIIEP.

3aKOHBI U ypaBHEHHS MOJICKYJSIPHON (DU3UKH.
[TapameTpsl COCTOSIHUS (MuKpo- U
MakKpoIrapamMeTphl). Knaccuueckue
pacrpeneneHnsl; BBIMUCIEHUE CPEIHUX, CPETHHUX
KBaJpaTUYHbIX U  Hamboiee  BEPOATHBIX
3HAQYEHWM CKOPOCTH, HMIIyJIbCa M DHEPIUMU.
IIponeccel. Hauana tepmogunaMuku. OyHKIUu
nporecca U  QyHkiuu  cocrosHusa.  KITJ.
IIponeccsl  mepeHoca. PeanbHble  rassl.
Kunkoctn. @azoBble IPEBPALICHHUS.

Laws and equations of molecular physics. State
parameters (micro- and macro-parameters).
Classical distributions; calculation of averages,
quadratic averages and the most probable values
of velocity, momentum and energy. Processes.
The beginnings of thermodynamics. Process
functions and state functions. Efficiency Factor.
Transfer processes. Real gases. Liquids. Phase
transformations.

Ilocmpexsusummepi/Ilocmpexeuzumut/Postrequisites

ONEeKTp KOHE MarHeTu3M, ATOM, aTOM SIIPOCHI
KOHE ndyieMeHTap OeekTepAiH  (pu3MKachl,

CratucTuKanblK (U3MKAa JKOHE (PU3UKAIBIK
KHHETHKa, MexkrenTeri AKCIIEPUMEHT
TEXHUKACHI,

ATOMJIBIK JKOHE SIIPOJIBIK (Pr3nKa

OnexTpuuecTBO M Mar"erusMm, dusuka aroma,
aTOMHOTO sipa W D3JEMEHTAPHBIX YacTHII,
Cratuctuueckas  ¢usuka ©  (uznyeckas
KMHETHKa, TeXHHKa HIKOJIBHOTO 3KCIEPUMEHTA,
AToMHas U sifepHas puszmka

Electricity and magnetism, Physics of the atom,
atomic nucleus, and elementary particles,
Statistical physics and physical kinetics,
Technique of School Experiment, Atomic and
Nuclear Physics

bazoaprama scemexuiici / Pykosooumens npozpammer | Programme manager

KacbivoBa A.I'., Hynuposa A.M.

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

| Telegina O.S., Kasymova
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Maxpocucmemanap ¢usuxacwot / Quzuxka maxpocucmem / Physics of Macro-Systems

OKy maxcamut / Yueonasn uens | Purpose

MakpoCKOIUSIIBIK JKyHenepae OoJaThiH KyHiep

OcBoeHUE  TEOPETUYECKUX  MOJIOKEHUM, C

Mastering of theoretical positions with the help

MEH TMpOLECTep CHIMATTAIAThlH TEOPUSJIBIK | MOMOIIBI0 KOTOPBIX OMHUCHIBAIOTCS cocTosiHus u | Of which states and processes occurring in
epexenepai  wrepy, mpoOieManapabl IIElly | IPOIECCHI, IPOUCXOIAIINE B MAKPOCKOITMYECKHX | macroscopic systems are described; improving
KOHE 3epTXaHAJBIK JKYMBICTApJbl OpBIHJAY | CUCTEMAaX; coBepiieHcTBoBanue  HaBblkoB | SKills in solving problems and performing
JaF IbLIAPBIH KETUIIIPY pelieHusT 3a1ad U BBINOJNIHEHHs JlabopatopHbix | laboratory work
pabot
Okvimy namuoiceci / Pezynomamut 00yuenusn / Learning outcomes
Kypcerbl corri asikrarannaH keiiin Outim | [Tocie  ycmemmmoro  3aBepmenusi  kypca | After successful completion of the course,
aJrymbLiap odyuarommecst OyayT students will be
— Makpo OKyHdenep (HM3MKACHIHBIH HETi3ri | — ONpemeNaTh OCHOBHBIE mHoHsATHS W Mmojaenu | — to know the basic concepts and models of the

TYCIHIKTEp1 MEH MOZETbACPiH Oity;

— MaKpOCKOMHMSUIBIK XKYHEHIH Kyl mapameTpiepi
MEH TIPOIECTEePiHIH apaMeTpiiepid Taba Oiy;

—  OKBULAAMABIKTBIH,  MMIYJIBCTIH  JKOHE
SHEPTUSHBIH CHIIATTAMAJIBIK MOHJEPIH aHBIKTAY
YILIH KJIaCCUKAIbIK CTATUCTUKAHBI KOJIJIaHY;

— OKY 3€pTXaHaJIbIK SKCIIEPUMEHTIHIH OapbIChIH

OpPBIHAAY  KOHE  aJbIHFAaH  MOJIMETTep.iH
HOTHKEJIEPIHIH JYPBICTBIFbIH, COHJAN-aK
Tikenen JKOHE JKaHama eIIIeyIepaiH

KaTeNiKTepiH Oaranay;

— ecenTep/i HIenly YIIiH »XOfapbl MaTeMaThuKa
o/IiCTepIH THIM/II alAaNaHy;

— Makpo Kyhenep (QU3MKACHIHBIH KOpPIHICIH
KOJIJTaHa OTHIPHIN, TaOWFATTa KOHE TEXHUKAIa
00J1aThIH TEPMOAMHAMUKAIIBIK KYOBUIBICTAp MEH
MPOIIECTEPIIH EpEKIIeTIKTEePIH JYpBIC
TYCiHAipim, OasHAay;

— OKYy, OKY-9JICTEMEJK J>KOHE aHBIKTaMAaJIbIK
oneOueTTep Il OKBII, Talaail Oiry.

(U3MKH MaKpOCHCTEM;

— OIICHMBAaTh  MapaMeTpbl  COCTOSIHHSL U
rmapamMeTpsl  IMPOIECCOB  MaKPOCKOMUYECKOM
CUCTEMBI;

— WCMOJI30BaTh KJIACCUYECKUE CTATUCTUKH IS
OTpeeNIeHUs] XapaKTePUCTHUECKUX 3HaYeHUI
CKOPOCTH, UMITYJIbCA Y SJHEPTHH,

— BBINONHATH XOJ Y4eOHOro 1abopaToOpHOTO
IKCIIEPUMEHTA M OIICHUBATh JOCTOBEPHOCTH
pE3yNbTAaTOB TMOJYYCHHBIX JMJAaHHBIX, a TaKkKe
MOTPEITHOCTH TIPSIMBIX " KOCBEHHBIX
HU3MEPECHU;

— 3(h(}EeKTHBHO HCIONB30BATh METOJBI BBICIICH
MaTeMaTHKH ISl PEeIIeHUs 3a1a4;

— C TIOMONIBIO  TIPEACTABICHUN  (UBHKH
MakpOCHCTEM BEpHO HWHTEPIPETHPOBATH U
M3JIaraTb OCOOCHHOCTH TEPMOJAMHAMUYECKUX
SBIIGHUA W TPOILIECCOB, TPOUCXOMSIIUX B
MIPUPOJIC U TEXHUKE,

— BIAQJeTh YMEHHEM YWTaTh W aHAIU3HPOBATh

y4eOHYIO, y4e0HO-METOTUUECKYIO "

physics of macrosystems;

— be able to find state parameters and process
parameters of a macroscopic system;

— use classical statistics to determine the
characteristic values of velocity, momentum and
energy;

— to carry out the course of an educational
laboratory experiment and evaluate the
reliability of the results of the data obtained, as
well as the errors of direct and indirect
measurements;

— effectively use the methods of higher
mathematics to solve problems;

— with the help of representations of the physics
of macrosystems, correctly interpret and present
the features of thermodynamic phenomena and
processes occurring in nature and technology;

— possess the ability to read and analyze
educational, teaching and reference literature.
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| cipaBounyro THTEpATYPY.

Ilpepexeuzummepi/llpepexeusumul/Prerequisites

MaremaTukaiblK Tangay, Mexanuka

| MatemaTuueckuii aHam3,

MCXaHHUKa,

| Mathematical analysis, Mechanics

Kypcmuiy kvickawa mazmynst / Kpamxoe codepicanue kypca | Coursesummary

Makpo  xkyienep  (U3MKACBIHBIH  HETI3Ti
epexxenepi  MeH TeHaeydepi. MakcBemIig
Tapanybl (KbUITAMIBIK, UMITYJIbC KOHE SHEPTHUS
OOMBIHIIIA). BonbiManHbBIH Tapanysbl.
Krnaccukanplk TepMOAMHAMHUKAHBIH 3aHIaphl.
MakpoCKONUSIIBIK ~ JKYHenepaeri  M30Iporecce
mapaMeTpiiepiH  ecenTey; IpolecTep MeH
OUKJIIEPAIH THIMAUII. OPTYpJl arperarThiK
Kyiulepzieri  MakpoXXYWeHiH  mapameTrpiiepiH
aHBIKTAY: Ta3, CYUBIKTHIK, KATThI JICHE, TUIa3Ma.

CKOpOCTSIM,
Pacnipenenenue

rapameTpoB
MaKpOCHUCTEMBHI,

arperaTHbIX
TBEPIOE TEJIO, TUIa3Ma.

OcCHOBHBIC TIOJIOKEHHSI M YypaBHEHUS (PU3HUKH
MakpocucteM. Pacnpenenenus MakcBemna (1o
HMITYJIbCaM

boapnmana.
KJIACCHYECKOW TEPMOJMHAMUKH.
M30IIPOLIECCOB
MaKPOCKOTIMYECKUX cUCTeMax; 3((HEKTUBHOCTh
IIPOLIECCOB U LMKIJIOB. OpenencHue napaMeTpoB
HaxoJAIIEHCs B Pa3IM4HBIX
COCTOSIHMSIX:

u SHEPIUM).
3aKOHEI
Brluncienusa

B

ras, JKUJIKOCTb,

The main provisions and equations of the
physics of macrosystems. Maxwell distributions
(in terms of velocities, impulses and energies).
Boltzmann distribution. The laws of classical
thermodynamics. Calculations of isoprocess
parameters in macroscopic systems; efficiency
of processes and cycles. Determination of the
parameters of a macrosystem in various
aggregate states: gas, liquid, solid, plasma.

Ilocmpexsusummepi/Ilocmpexsusumu/Postrequisites

KBaHTTBIK MCEXaHHKa, SHGKTPOI[I/IHaMI/IKa KOHC
CaJIBICTBIPMAJIBIKTHIH apHaﬁBI TCOPUACHL

KBanToBas MexaHHWKa,

DNeKTpoAUHAMUKA U

criciuajibHas TCOpUusA OTHOCUTCIIbHOCTU

Quantum Mechanics,
Special relativity

Electrodynamics and

Bazoapnama scemexwici / Pykosodumens npozpammot | Programme manager

KacsimoBa A.T'., Koc:kanoBa A.T'.,
Hynuposa A.M.

Koc:xxanoa A.T'.

Teaernna O.C., KacboimoBa A.I'.,

Telegina O.S., Kasymova
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Knaccuxanvik mexanuxa / Knaccuueckas mexanuxa / Classical mechanics

OKy maxcamut / Yueonasn uens | Purpose

WHepiusuiblK  KOHE WHEPIUSUIBIK e€MeC CaHak
Kyieneperi MaTepuaIblK HYKTEHIH
KJIACCUKAJIBIK MEXaHUKachl MEH MaTepHaJIbIK
HYKTeJIep JKYHeCiHIH Heri3ri YFhIMAAPbIH, ipreini
MTO3UIIMSUIAPBI MEH 9MIICTEPIH UTEPY

OcBoenne OCHOBHBIX TIOHATHH,
(yHIIaMEHTAJIBHBIX TOJIO)KCHUI W METOJOB
KJIACCHYECKOW MEXaHWUKH MaTepHAIbHOM TOYKH
" CUCTEMBbl  MaTepUAIbHBIX  TOYEK B
WHEPIMAIbHBIX M HEHHEPIUAIBHBIX CHCTEMax
OTCuéTa

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  asikraraHHaH KeiliH Ourim
ajnyubLiIap

— KJIacCUKaNblK MexaHuKaHblH (Jlarpamx,
lamuneToH xoHe ['amMuibTOH-SIKOOM) HETI3TI
YFBIMAAPBIH, MPUHIUOTEPIH, MOJAEIbAECpPl MEH
TEHJCYJICePiH OLTy;

— MEXaHHMKaJIbIK KO3FallbiC MapaMeTpiepin Taba
Oty (KBULIAMJBIK, YACY, JOFaJbIK KOOpPJIWHAT,

KHUCBIKTBIK ~ PaUyChl,  OpBIH  ayBICTBIPY),
TPaeKTOpUs TEHJIEYIH aly;

— HaKThI ecenTepai HIbIFapyaa
mudPepeHIIMANIBIK ~ TEHACYJIEPAl  KypacThIpy
JKOHE LIEIY;

— Jlarpamx ¢yHkuumsacelH Kypy, Jlarpamx

TeH/IeyJIePiH IeILYy;

— ecenTepal ILIbIFapy YIIH auddepeHman bl
KOHE MHTErpali[ibl €cenTey oJICTepiH THIMI
naii1ananys;

—  HMHEPUMSIIBIK  eMec
KO3FaJIBICTHI TAJIIAY,

— KJACCHUKaJbIK MEXAaHUKAHBIH HJesUIapbIH
KOJIIaHa OTBIPHIII, KyOBLIBICTAp MeH
IporecTepii Ayphic TYCIHAIpiN, OasHaay;

— OKY, OKY-9JICTEMEJIIK JKOHE aHBIKTaMAaJIbIK

caHak KyiHenepaeri

After successful completion of the course,
students will be

namuoiceci / Pesynomamot o0yuenusn / Learning outcomes
ITocne ycmemHoro 3aBeplleHHsI  Kypca
o0yyarommecsi OyayT
—  yCTaHaBIMBaTh  OCHOBHBIE  IOHSTHS,

MPUHLIMIIBI, MOJIETIM U YPAaBHEHUS KJIaCCHUYECKOM
MEXaHUKHA (JTarpanka, I'amunbsTOHA u
I'amunbrona-Skoom);

— YMETh HaXOJUTh MapaMeTpbl MEXaHUYECKOTO
JIBUKEHHUSI (CKOPOCTh, YCKOpPEHHE, IyroBYIO
KOOpJAMHATY, paJluyCc KPUBU3HBI, IEpeMEIIEHHE),
II0JIy4aTh YPAaBHEHHE TPACKTOPUU;

— COCTaBIATh M pewath IudepeHraaIbHbe
YpaBHEHHUSI [IPH PELIEHUH KOHKPETHBIX 33/1a4;

— cocTaBiATh (yHKuMio Jlarpanxka, pemarb
ypaBHeHus Jlarpanxa;

— 3} deKTUBHO UCIIOJB30BaTh  METOABI
¢ depeHInaIbHOTO u HMHTETPAIBHOTO
HCYMCIIEHUS IS PELIEHMS 3a/1a4;

— aHaJU3UPOBATH JBM)KEHUE B HEMHEPLHUAIbHBIX
CUCTEMax OTCYETA;

— C TMOMOIIBK MPEACTaBICHUN KJIACCUYECKOMN
MEXaHUKH BEPHO MHTEPIPETUPOBATH U U3J1araTh
SIBJICHUSI M TIPOLIECCHI;

— BIAJETh YMEHHEM YNTaTh U AHAIU3UPOBATh

y4eOHYIO, y4e0HO-METOTUUECKYIO "

— 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
educational, instructional and  reference
literature
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oneOueTTepi OKU XKoHe Talan oury

‘ CIIPABOYHYIO JIMTCPATYPY

Ilpepexeuzummepi/llpepexeusumul/Prerequisites

Mexanuka, KunemaTuka, TMHaMHKa, CTATHKA

‘ MeXaHI/IKa, KI/IHeMaTI/IKa, JUHaMHKa, CTaTHUKa

| Mechanics, Kinematics, Dynamics, Statics

Kypcmuiy kvickawa mazmynst / Kpamxoe codepicanue kypca | Coursesummary

Knaccukasnblk MeXaHUKaHBIH HETi3Ti epexenepi
MeH npuHnunTepi. Kimaccukanblk MexaHUKaHBIH

KO3FaJIbIC TEHJCYIEpI. Krnaccukanbik
MeXaHUKaHBIH CakTaly  3aHAaphl MeH
Teopemainapsl. J[MHAMHUKaHBIH KeiOip ecemrTepi.
Epxin eMec KYHEHIH JTUHAMUKACEL.
Wuepumsuiblk ~ eMec  caHak  JKydenepieri
KosranpicTap. KaTTbl JeHEe MeXaHUKaChIHBIH
TeHaeyiepi. KaTTel opTa MeXaHHMKAaCHIHBIH

Heri3ri YFeIMaapsl MeH TeHaeynepi. Karter opra
MEXaHHKACBIHBIH TEHICYJICPI MEH TeOpeMasaphl.

OcHoBHbIE MOJIOKEHUSA u MIPUHLIUIIBI
KJIACCUYECKOW MEXAHUKHU. Y PaBHEHUS JIBHXKCHUS
KJIACCUYECKOW MEXaHUKHU. 3aKOHBI COXPAHECHUS U
TEOpEMbl KJIACCUUECKOW MeXxaHuku. Hekoropsie
3amaun  AUHAMUKHA. JluHamuka HecBOOOIHOMN

cucteMmbl. JIBMKEHMsT B HEHMHEPLUAIbHBIX
cuCTeMax OTCYETa. YPABHEHUS  MEXaHUKH
TBEpRoro  tena. OCHOBHBIE  TIOHATHA U
YpaBHCHUA MEXaHUKH CTIJIOIITHOM CpCabl.

VYpaBHEHUS W TEOPEMbl MEXaHUKH CILIOUTHON
CpeJibL.

The main provisions and principles of classical
mechanics. Equations of motion of classical
mechanics. Conservation laws and theorems of
classical mechanics. Some dynamics tasks.
Dynamics of a proprietary system. Movements
in non-inertial reference frames. Equations of
solid mechanics. Basic concepts and equations
of continuum mechanics. Equations and
theorems of continuum mechanics.

Ilocmpexsusummepi/Ilocmpexsusumu/Postrequisites

DNEKTp KOHE MarHeTH3M, ATOM, aTOM SIPOCHI
KOHE dJeMeHTap OeuekTepliH (u3uKacel,
KBanTTHIK MexaHuka, CraTHCTUKaNbIK (U3HKa

kKoHe (U3MKANBIK KhHeTukKa, Onumnuana
ecenTepiH UIbIFapy opictemeci, DOuU3UKaHBI
OKBITY oficTemeci, MekTenrteri (U3HKAIBIK

MIPaKTUKYM, Opic TEOPUSICHI

DNeKTpuuecTBO M MarHetusMm, Pusuka aroma,
aTOMHOTO siipa W DJIEMEHTapHBbIX YacTHI],
KBanToBas mexanuka, Ctatuctuueckas Gusmka
u (usudeckass KuHeTHKa, MeToIuKa perieHus
OJIUMITMAAHBIX 3a7a4, MeTouKa Mperno aBaHus
¢busuky, 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

Bazoapnama scemexwici / Pykosodumens npozpammot | Programme manager

Hynuposa A.M.

| Teaernna O.C.

| Telegina O.S.
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Teopusnvik mexanuxa / Teopemuueckan mexanuxa / Theoretical mechanics

OKy maxcamut / Yueonasn yens | Purpose

HykreniH >koHe aOCONIOTTI KAaTThl JCHEHIH
TEOPUSIIBIK MEXaHUKAChIHBIH HET13r1
epeKerepiH 3epTTey; HYKTEHIH X)oHe aOCOIOTTI
KaTThl JICHCHIH MEXAHUKAJIBbIK KO3FaJIbICHIH
3epTTeyre  OaiJIaHBICTBI ~ ©CEnTepJi  IIeIIy
JaFIbIIAPBIH UTEPY.

N3yuenne 0a30BBbIX TMOJIOXKEHUN TCOPETUUECKON
MEXaHUKH TOYKH U a0COJIIOTHO TBEPIOrO Tea;
npuoOpeTeHne  HaBBIKOB  pEHIeHMs  3ajad,
CBA3AaHHBIX C M3YYCHHEM  MEXaHHMYECKOIOo
JBUKEHHSI TOUKH U aOCOJIOTHO TBEPAOIO Tela.

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

namuoiceci / Pesynomamot o0yuenusn / Learning outcomes

Kyperbl coTTi  asikraraHHaH KeiliH Ourim
aJIymbLiap

— MaTepuaJiblKk HYKT€ MEH a0COJIOTTI KaTThl
JCHEHIH TEOPHSITBIK MeXaHUKACHIHBIH
Heri3zepiH Oy KoHE TYCIHY;

inrepisieMeni, aWHAIMAaIbl JKOHE IKA3bIK
KO3FaJIbICTap/iblH CHUIIATTaMallapblH, COHJai-aK
JCHEJIEP/IiH Tene-TeHMIK JKaFIalblH ecenTeyre
apHaJIFaH ecenTep/ii MblFapa oiy;

ecenTepAl IIbIFapy OapbIChIHAA aJbIHFaH
HOTIKEJIEPJIH ~ JIYPBICTBIFBIH  Tanjay >KoHe
Oaranay;

TEOPUSUIBIK ~ MEXaHUKa  3aHJIapbIHBIH
TEXHOJIOTUSI MeH TaOurarra Kamald IKYMBIC
ICTEHTIHIH TYCIiHY;

IMocae  ycmemHoro
o0yyarommecsi OyayT
yCTaHaBJIMBaTh M IPUMEHATh OCHOBHBIE
HOJIOKEHMSI TEOPETUYECKON MEXaHUKH
MaTepUabHOW TOYKM U aOCOJIIOTHO TBEPAOIO
Tela;

— u3yyaThb 3a/a4d Ha pPacy€éT XapaKTEePUCTHK
MOCTYNAaTEJIBHOIO, BPALIATENIBHOTO U IIOCKOIO
JBUKCHMSI, @ TAKKE PAaBHOBECHOI'O IOJIOXKEHUS
Tell;

— AHaJIU3UPOBATHh M OLEHHMBATh JOCTOBEPHOCTH
IMOJIYUYCHHBIX B Xone pemicHuAd 3a1a4
pE3yJIbTATOB;

— TMOHUMAaTh paboOTy 3aKOHOB TEOPETHUYECKOI
MEXaHHUKHU B TEXHUKE U TIPUPOIE;

3aBeplIeHHs  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

— KO3FalbIC TEHJCYJEpiH 3epTTey koHe | — 3(dekTuBHO mpuMeHSTh MeToAbl M npuémsl | higher mathematics for the study of equations of
ecenTepi HIBIFApY YILiH JKOFaphl | BRICIIEW  MaTeMaTUKU Juid  uccieroBanus | motion and problem solving.
MaTeMaTHKaHbIH  9MICTEpl MEH TOCULAEpIH | YpaBHEHUN JBUKEHUS U PELIeHUS 3aay.
TUIMJII KOJIJTaHy.
Ilpepexeusummepi/llpepexeuzumui/Prerequisites

MexaHuka | Mexauuxka | Mechanics

Kypcmoin kbickawa mazmynst / Kpamxoe cooepacanue kypca | Course summary
Hykre wMen abcomroTTi KaTThl  JieHeHiH | KuHematuka Touku u abcomotHo TBEpaoro Tena | Kinematics of a point and an absolutely rigid
KHHEMAaTHKACHI (Herisri TeHJeyJep, | (OCHOBHBIC ypaBHEHUSI, napametpsl, | body (basic equations, parameters, classification
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napameTpiep,  KO3FaJbICTapAblH  KIKTEIyl,
Kypaeni Kosraneic). Hykre numnammkacel. bip
eJIIeMAl  KO3Falbic;  (as3ajnblK  MOPTpeET.

Kemnepnin ece6i. Jlarutac wHTerpansl. ber
OolibIMeH, KUCHIK OoibIMeH Kosranbic. MECK-
neri HYKTEHIH KO3FaJIbIC TEHACYIEPI.
Bbaiinansickan )Kyrenep TUHAMHUKACKI.
HanamGep-Jlarpanx npuHIUTI.

KJaccupuKanus JIBUKCHHM, CIIOKHOE
nBwxkenue). Junamuka Touku. OpHOMEpHOE
IBIKeHUe; ¢a3oBpii mopTpeT. 3amaya Kemepa.
Nurerpain Jlamunaca. /[BuxeHue 110 NOBEPXHOCTH,
M0 KpUBOH. YpaBHEHHUS [BUKEHHUS TOYKH B
HUCO. Jlunamuika CHCTEM CO  CBSI3SIMU.
[Mpunnun Janam6epa-Jlarpanxa.

of movements, complex motion). The dynamics
of the point. One-dimensional motion; phase
portrait. Kepler's problem. The Laplace integral.
Movement on the surface, along the curve.
Equations of motion of a point in the NIRF.
Dynamics of systems with connections. The
Dalembert-Lagrange principle.

Ilocmpexsusummepi/Ilocmpexsusumu/Postrequisites

ActpoHomusi, KBaHTTBIK MEXaHUKA

‘ Actponomust, KBanToBas MexaHuka

| Astronomy, Quantum Mechanics

Bazoapnama scemexwici / Pykosodumens npozpammot | Programme manager

Hynuposa A.M.

\ Tesaernna O.C.

| Telegina O.S.
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KYKbIK orcone coloaiinac »eemrkopablKKka Kapcol maoenuem Hezizoepi / OcHosvl npasa u anmuKkoppynuyuonnou Kyavsmyput / Basics of Law and Anti-

Corruption Culture

OKy makcamut / Yueonas uens | Purpose

Cei0aiiiac  KEMKOPJIBIKKa Kapchl — 1C-KMMBLI
OOMBIHIIIA KYKBIKTBIK OULTIM MEH a3aMaTThIK
YCTaHBIM JKYHECIH KB TACTHIPY.

ChopmupoBaTh crCTeMy MPAaBOBBIX 3HAHUU H
IFPAKJAHCKOW MO3ULIMM I10 IPOTUBOJEHCTBUIO

KOPPYHLMH.

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

Oxvimy

Hamuiceci / Pesynomamul 00yuenusn / Learning outcomes

Kyperbl coTTi  asiKkraraHHaH KeiliH Ourim
aJyumbliap:

- KazakcTaHHBIH KOJIAAHBICTaFbl 3aHHAMACBIHBIH
HETi3ri  epexenepin, MemiekeTTik Oackapy
OpraHJlapbIHBIH JKYHECiH, COHJai-aK cblOaiinac
KEMKOPJIBIKKA KapCchl 1C-KMMBUIJIBIH MOHIH,
cebenTepi MEH MapajiapblH TYCIHETIH 00JIaIbl;

- OKHWFajap MEH OpEKeTTepi 3aH TYPFHICHIHAH
TaJaJauabl;

- HOPMATHBTIK aKTUIEpJ KOJIJIaHy, COHIai-aK
chI0aillac  JKEMKOPJIBIKTBIH ~ aJJIBIH  aTyJIbIH
pyxaHH-aJaMTepIIIiIiK TeTIKTepiH KOJIJaHAIbl;

- MEHrepyl THIC: TYpJl KyXaTTapFa KYKBIKTBIK
Tajumay  OKyprizy  JaFabuiapbl, — cblbaidiac
KEMKOPJIBIKKa KapChl MOJEHHUETTI KETULIIPY
JaFIbLIAPHI;

- @3 eMipiHje chl0aiiinac KEeMKOPIIBbIKKA KapChl
KYKBIKTBIK O1TIM/11 KOJIJTaHY;

- Oumyre Tuic: cei0aiiinac )KeMKOPIBIKTHIH MOHI
JKOHE OHBIH Taijga Oosry cebemnrepi; chiOaitnac
KEMKOPJBIK KYKBIK  OY3YIIBUIBIKTap — YIIiH
MOPAJIBJIBIK-aJaMTePIIITIK ~ KOHE  KYKBIKTBIK
KayanKeplIIiK [apanapsl;

- MeEHrepyi  Kepek: MOpaJIBIBIK ~ CaHa
KYH/IBUTBIKTApPBIH ICKE aChIpy KOHE KYHJIEJNIKTI
IIpaKTUKaaa aJlaMrepIIiIK HOPMaJIApbIH

IMocae  ycmemHoro
o0yuaruuecs Oyayr:
- MIOHUMATh OCHOBHBIE MOJIOKEHUS
JICHCTBYIOLIEr0 3aKoHojarenbcTBa KaszaxcraHa,
CUCTEMY OpraHoB roCy/1apCTBEHHOTO
YIIpaBJICHHA, a TaKXE CYHNIHOCTb, NPUYUHBI U
Mepbl IPOTUBOICHCTBUS KOPPYIILIUU;

- aHaJIu3UpOBaTh CO6I>ITI/I$I u HCﬁCTBHﬂ C TOYKHU
3peHus mpaBa,

- INPUMCHATH HOPMATUBHBIC AKTBI, a TaK¥XE
3a/1eiCTBOBAaTh JTyXOBHO-HPABCTBEHHBIE
MEXaHU3MBI IIPEAOTBPAIIECHNS KOPPYIILINY;

3aBeplIeHHs  Kypca

- BIAACTb. HAaBBIKAMHM BEIEHHUA IIPABOBOIO
aHaJIM3a pa3JIMYHBIX JOKYMEHTOB, HaBBIKAMH
COBEPILECHCTBOBAHUS AHTUKOPPYILIHOHHOMN
KYJbTYpHI;

- IPUMEHATb B CBOEH JKU3HEHCATEIBHOCTH
IIPABOBBIE 3HAHUS IPOTUB KOPPYILUU;

- 3HaTb: CYHUIHOCTb KOPPYIILHUHA U IPUYUHBI €€
MIPOUCXOXKACHUS; Mepy MOpPaJIBHO-
HPABCTBEHHOW M IPAaBOBOM OTBETCTBEHHOCTH 32
KOpPYILIHOHHBIE IPABOHAPYILICHHS;

- YMETh: PEAIM30BbIBATh LIEHHOCTU MOPAJIBHOIO
CO3HAHHUs U CIIEIOBAaTh HPAaBCTBEHHBIM HOPMaM B
MOBCEJJTHEBHON  NpakTuke;  paboTarb  Haj
MOBBIIICHUEM  YPOBHS  AHTUKOPPYINIIMOHHOMN

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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ceI0aitinac
JICHI€HiH

YCTaHy; xKacTap apacbIH/a
KEMKOPJIBIKKa KapChl  MOJCHUET
apTThIpy OOMBIHIIIA HKYMBIC JKacalIbl.

KYJIbTYPbl B MOJIOJICKHOU Cpeie.

Ilpepexeusummepi/llpepexeusumul/Prerequisites

Kypcmuiy kvickawa mazmynot / Kpamkoe codepicanue Kypca / Course summary

MemneKkeT MmeH KYKBIKTBIH HETi3Ti YFhIMIAaphl
MeH  KaTeropusuiapbl.  KYKBIKTBIK  KapbIM-
KatbiHacTap. KP KOHCTHTYHHSUIBIK KYKBIFBIHBIH
Herizaepi. KP OKkiMmImik oHE KBUIMBICTBIK
KyKbIK Herizzmepi. KP  AsamarTelK  KYKBIK
Heriznepi."Cpibaiiiac )KEMKOPJIBIK'" YFBIMBIHBIH
TEOPHSUIBIK-dJiCHaMaNBIK Herizaepi. Ceibaiinac
KEMKOPJIBIKKA KapChl 1C-KUMBLI IIAPThI PETIHJIE

Ka3aKCTaHIBIK KOFaMHBIH QJICYMETTIK-
OKOHOMHKAIIBIK ~ KATBIHACTAPBIH  JKETULAIPY.
Crl10atinac YKEMKOPJITBIK MiHE3-KYJIbIK

TaOUFATBIHBIH TICUXOJOTHUSIIBIK E€PEKIIeNIKTEPI.
Cei0aitiac  KEMKOpPJIBIKKA Kapchl MOJEHMETTI
KanelnracTelpy.  Chlbaiiac  KEMKOPJIBIKKA
KapcChl 1C-KUMBUI MaceleepiHae MeMJIEKET MeH
KOFaMJIbIK YWBIMIAPAbIH ©3apa 1C-KUMBLIBL.

OcCHOBHBbIE MTOHATHS U KaTETOPUU rOCyAapcTBa U
npaBa.  [IpaBoBele  oTHowmeHus.  OCHOBBI
KoHcTUuTymoHHoro  mnpaBa PK.  OcHoBbI
aMMHHUCTPaTUBHOIO M yroyioBHoro mpasa PK.
OcHoBbl rpaxpaanckoro npasa PK. Teoperuko-

METO0JI0IMYECKHE OCHOBBI HOHATUS
CKOPPYILIU. CoBepleHCTBOBaHHE
COLMAJIbHO-9KOHOMHYECKUX OTHOLLICHUH
Ka3aXCTaHCKOTO  OOmIecTBa  KaK  YCIIOBHUS
IIPOTHBOJCHCTBUIO KOpPPYIILIUH.
[Icuxonoruueckue  OCOOEHHOCTH  HPHUPOJIBI
KOppPYNIMOHHOrO moBeaeHus. PopmMupoBaHue
AHTUKOPPYILMOHHON KYJIBTYPBI.

B3aumogeiicTBre rocynapcta u oOIIECTBEHHBIX
OopraHu3alMii B BONpOcax MPOTUBOJAECHCTBUS

KOpPYILIHH.

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

bazoaphama scemexwici / Pykoeooumens npocpammer / Programme manager

Baiitacosa M.K.

| Ay6akuposa 3.B.

| Baitasova M.Zh.
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DKoHoMmuUKa dcane Kacinkepiik nezizdepi/Ocnoewt 3xonomuxu u npeonpunumamenscmeal/Basics of Economics and eusiness

Oky maxcamul / Yueonan yenv/ Purpose

CanayarThl SJKOHOMHUKAIBIK OWIbI, OOCEKENECTIK
opTaza KOCIMOPBIHAAP/IBIH TaOBICTHI
KOCIIKEpIIK  KBI3BMETIH  YHBIMIACTBIPYIBIH
TEOPHSUIBIK JKOHE TKIPUOETIK JaFIbUIapbIH
KaJIBIITACTHIPY.

dopMUpoBaHHE HKOHOMHYECKOro  oOpasza
MBIIUICHUSI, TEOPETUUECKUX U MPAKTHUECKUX
HaBBIKOB OpraHu3aIuu yCIIEUIHON
MpeANPUHUMATENIbCKOMN JIeATETbHOCTH
MPEINPUITHI B KOHKYPEHTHOH cpejie

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

Oxkvimy namuceci / Pezynomamul ooyuenusn / Learning outcomes

Kyperbl corri askraranHan Kkeiiin 0Oidim | [Tociie  ycmemHoro 3aBepmenusi kypca | After successful completion of the course,
aJIymblLiap: o0yuvarommecs OyayT: trainees will:

- Ka3ipri 3aMaHfbl 5KOHOMHKA MIPUHIMIITEPI MCH | -  MOHMUMATh  MNPHHIMIBI W 3akoHbl | - t0 understand the principles and laws of the
3aHIBUIBIKTAp IBIH KBbI3MET eTiTyiH, | QYHKIIMOHHPOBAHHSI coBpemennoii | functioning of the modern economy, economic
SKOHOMHKAJIBIK ~KaTerOpHsUIap, MHKPO JKOHE | DKOHOMHKH, OSKOHOMHUYECKHE Kareropuu, | categories, conceptual apparatus at the micro and
MaKpOJICHr e Ieri YFBIMIBIK anmapaTtThl | MOHATHIHBIA  ammapaT Ha  MHKpo- W | macro levels;

TYCiHE/I, MaKpOYPOBHSIX; - analyze the economic situation;

- HKOHOMMKAJIBIK JKaFJai1bl TaJlai Ibl;

- KOCIIKEpJIK KBI3METTIH OChbl Hemece Oacka
TYpJIepiHiH 0a3albIK MPOLIECTEPIH OeNTien/l;

- TaOBICTBI KOCINMKEPIIK KbI3METIHE MiHe3/1eMe
oepei;

- Ou3HEeC-)ocnapbl Kypaabl )KoHE YChIHAIBI;

- amgradH OUTIMAEpIH MNaljaibl  KICIIKEpIiK
KbI3MET YIIIiH KOJAaHAIbI;

- KOCIIKEpJIK KbI3METTI YKOHOMHKAJBIK YKOHE
oNleyMeTTIK 0acKapy cajachlH/Aa AYpbIC LIELIiM
KaObUIIai anasl.

- aHAJIM3UPOBATb SKOHOMHUYCCKYIO CUTYAllULO,
- BBIICIATDH 0a3o0BEIC mponeccbl TOro HJIH

MHOTO BHJIA IIPEeANPUHUMATENIBCKOMN
NEeATEIbHOCTH,
- JlaBaTb  XapakTEpUCTUKY  YCHEIIHOCTH

IIPEANIPUHUMATEIBLCKOMN 1E€ATEIbHOCTH;

- COCTaBJIATh U IIPE3EHTOBATh OM3HEC-TIJIAHBI;
- PUMEHATH IIOJYYECHHBIE 3HAHWUS UL
ITOCTPOEHUS pUOBUIbHOMN
MIPEANPUHUMATEIBCKOMN 1EATENBHOCTH

- TpUHMMATh T[pPaBWIbHBIE pELIEHUS B
00JIaCTH 9KOHOMHUYECKOTO M COLMAIBHOTO
yIpaBlIE€HUs MpeaNpUHIMATETbCKON
JESTEIbHOCTH

- 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

Kypcmuiy kvickawa mazmynot / Kpamkoe codeprncanue kypca/ Course summary

DKOHOMHKA KbI3MET €TYIHIH 1presi Macenenepi.
Kanutan. CypaHblc T€H YCHIHBIC HapbIFBL
bacekenecTik xoHe MoHomonus. Kacinmkeprik:

OyHIaMeHTaJIbHbIE po0IeMbI
(GyHKIMOHMPOBaHUSL HKOHOMMKH. Kanura.

PeiHok Crpoc u npegnoxenne. KoHkypeHnus

Fundamental problems of the functioning of the
economy. Capital. The market is supply and
demand. Competition and monopoly.
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TYCIHITl, = MOHI, HETI3T1  Typjaepi  JKOHE
YHBIMIACTBIPY HBICaHaphbl. Kacinkepiik
KBI3METTEr1 Toyekenaep. KoMMepuusiblK Kymnus
KOHE OHBI Kopray Tocumaepi. Koacimkeprik
KBI3METTI Kap KbUIaHIBIPY. Kacinkepik
MOJIEHUETI JKOHE ITUKACHI.

u  MoHomonusg.  [IpeanpuHUMATENnsCTBO:
MOHSATHE, CYIIHOCTb, OCHOBHBIE€ BHJIBI U
(hopMbI OpraHu3aIliH. Pucku B

pEAIPUHUMATEIBCKON JEATCIIBHOCTH.
Kommepueckas TaiiHa ¥ criocoObl €€ 3allUThl.
@uHaHCHpOBaHUE NpEeANPUHUMATEIBCKON
JESATEIIbHOCTH. Kynstypa " ITHKA
NpEAIPUHUMATENLCTBA.

Entrepreneurship: the concept, essence, main types
and forms of organization. Risks in business
activities. Trade secrets and ways to protect them.
Financing of entrepreneurial activity. Culture and
ethics of entrepreneurship.

bazoapnama scemexuiici / Pykosooumenv npozpammst/ Prog

ramme manager

Kaszpikoaena I'.K.

Tacremuposa K.A.

TastemirovaZh.A. Senior Lecturer, Master of

Economics, Zhazykbaeva G.K.
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Kowobacwoinvix nezizoepi/Ocnosnt 1udepcmea/ Basics of Leadership

Oky maxcamul / Yueonan yenv/ Purpose

CtyaeHTTepliH KOmIOaCIIbIIBIK KAaCHETTEP/Ii,
CTHUJIB/ICP/II, KOCIIIOPBIH, aiiMaK oHE >KaJIlbl eIl
JNEHTeHIHAe ocep €Ty  OJiCTepiH  THIMII
naiganany apKbUIbl alaMIap/IbIH MiHE3-KYJIKbIH
KOHE ©3apa OpeKeTTeCylH Tuimal Oackapy
oicTeMeci MeH MPAaKTUKACHIH MCHIEPY

OmiajicHHe CTyIEHTAMHU METOJOJIOTHEH |
NPAaKTUKOH  3(PQPEKTUBHOTO  yIpaBJICHUS
MOBEJICHUEM M B3aUMOJICHCTBUEM JIFOJICH
yTemM 3¢ (heKTUBHOTO HCIIOJIb30BaHUS
JUICPCKUX  KA4ecTB, CTHIECH, METOIOB
BIIMSIHUS HA YPOBHE MPEINPHUATHS, PETHOHA U
CTpaHbl B 11EJIOM

Students' mastery of the methodology and practice
of effective management of human behavior and
interaction through the effective use of leadership
qualities, styles, methods of influence at the
enterprise level, the region and the country as a
whole

OKbimy

Hamuceci / Pezynomamut o6yuenusn / Learnin

outcomes

Kypersl corTi asikraranHaH KeiiH Olrim
aJylmbLiap:

- OackapynmblH  OapiblK  JICHTeHJIepiHaeri
yilbIMaparbl  KeIOaclIbUIBIK — MIceleNepi
TEOPMSUIBIK ~ JKOHE  TPAKTUKAIBIK  MICHIyre
FBUIBIMM KO3KapacThlH MOHI MEH OJIiCTEpiH
TYCIHE/I;

- OacKapylbUIBIK MIHJAETTEpAl WIely YIIiH
KOIIOACIIBIIBIK eH OMITIKTIH HET13T1
TEOPHSUIAPBIH KOJIIAaHAIBI;

- JKeKke OachlHBIH apTHIKIIBUIBIKTaphI
KEMILUTIKTEPIiH ChIHU Oaranaiabl;

- YKbIMJA KYMBIC iCTey; QJIe€yMETTIK MaHbI3/bI
MoceJieNiep MEH YIepicTepAl Tanaay, TONTHIK
JMHAMUKa  YIEpICTepiH JKOHE  KOMAaHJaHBI
KAJIBIITaCThIPy KaFuAaTTapblH OuTy HEri3iHIe
TOMNTBHIK JKYMBICTBI TUIMA1 YHBIMAACTBIPAIBI;

- TYJIFaapajbIK, TOTITBIK KOHE
YUBIMAACTBIPYIIBUIBIK ~ KOMMYHUKAIUSIIAP 1B
TaJay *KoHe KoOamanIsr,

- ICKepiiK KapbIM-KaThIHAC [JaFjbUIapblHa He
Oomy, op Typil OKarFmainapra OalJaHBICTHI
Oackapy/blH alyaH TYpJi CTUJIbJAEpiHE He 6oy,

MCH

ITocne ycnmemHoro 3aBepuieHHsl Kypca
o0yuarwuuecs Oyayr:

- NOHMMATh CYINHOCTb W MCTOJbl HAYYHOI'O
0JIX0/1a K TEOPETUYECKOMY U
MIPaKTUYECKOMY peLIeHUI0 npooaeM
JUIepCTBa B OPraHU3alMsIX Ha BCEX YPOBHSIX
yIpaBJICHUS;

- UCIOJIb30BaTh OCHOBHBIE TEOPUH JINJEPCTBA
U BIACTH Ui PELIEHMs YIPABIEHYECKUX
3ajau;

- KPUTHYECKH OLICHUBATh
JIOCTOMHCTBA U HEJOCTaTKU;

- paboTaTh B KOJUJICKTHBE; aHAJIU3UPOBAThH

JINYHBIC

COLIMAJIbHO  3HAUYMMble  MpPOOJIEMBI U
mpoueccel,  3(pPeKTUBHO OpraHu30BaTh
TPYNIIOBYI0 pabOTy Ha OCHOBE 3HAHUS
MPOIECCOB  TPYNIOBOM  JAMHAMUKUA U
MIPUHIUTIOB ()OPMUPOBAHUS KOMAH/IBI;

- aHaIM3UpOBaTb U IPOEKTUPOBATH
MEXIIMYHOCTHBIE, TpYIITOBBIE "

OpraHU3aIOHHbIE KOMMYHHKAIUH;
- o0yagaTh HaBBIKAMH JIEJIOBOI'O OOIICHM,

MHOT" OO6p8.3HBIMI/I CTWISIMU  YIPABJICHUS B

After successful
trainees will:

- to understand the essence and methods of a
scientific approach to the theoretical and practical
solution of leadership problems in organizations at
all levels of management;

- use the basic theories of leadership and power to
solve management problems;

- critically evaluate personal
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
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

completion of the course,

strengths and
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KOIOACHIBUIBIK KAaCHETTEP/l 3epTTey oicTepi
MEH omicreMernepiue, Ko0acIbUIBIK
KaOiumeTTepal JaMBbITy TEXHOJOTHUSJIAphIHA He
Oomagnl

3aBHCUMOCTH OT Pa3lIMYHBIX CHTYyalluH;
METoJaMM HW METOAMKAMH HCCICAOBAHUA
JUIEPCKUX KAYEeCTB, TEXHOJIOTUSMHU Pa3BUTHUS
JUACPCKUX CIIOCOOHOCTEN

Kypcmoiy Kbickawa mazmynst / Kpamkoe cooeprcanue kypca/ Course summary

KemOacIbIBIKTEIE —~ TaOMFaTBl MEH  MOHI.
KembacubLiabIk JKOHE MEHEIHKMEHT.
KemobacmbUIbIKTBIH TOCTYPIIl KOHICIIUSIAPHI.
KembacublIbIKTIH MHHOBAIMSIIBIK
KOHIENIUsUTapel. TonTap, KOMaHIAmap >KOHE
KoMaHJ1a Kypy. KemoacibiHbIH 1aMyHbI.
Osrepicrepai  Ky3ere  acelpy  Ke3iHeri
KemoOacbUIbIK. Kembacubuiblk Mocemnesepi

[Ipupona u cymHocTs auaepcTsa. JlugepcTBo
U MEHEDKMEHT. TpaguIMOHHbIC KOHIICTIIIHH

JUACPCTBA. I/IHHOBaLII/IOHHI)IG KOHICIIIINN
JHJIEPCTBA. ['pymsl, KOMaH/IbI "
KOMaHJoo0pa3oBanue. PasButne nmzaepa.

JInaepcTBO MpH OCYIIECTBICHUN M3MEHEHUH.
[IpoGnems! naepcTBa

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

bazoaprama rcemexwici / Pykoeooumens npozpammel/ Programme manager

ToonL10B K. T.

\ MoJaparaauesa H. /L.

Tobolov K. T., Moldagalieva N.D.
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IKonocun yincane mipwinik Kayincizoizi Hezizoepi/ Ikono2us u 0CHOGbl 0€30NACHOCHU JHcusHedesameabHocmu/

Ecology and Basics of Life Safety

OKy makcamuwt / Yueonan yenwv/ Purpose

TaOuraTelH  JKOHE  KOFAMHBIH  JIaMYBIHBIH
HET13T13aHAbIIBIKTAPhl TYpaJibl Oip TyTac TYCIHIK
KAJIBIITACTHIPY.

CdopmupoBaTh IEIOCTHOE NPEACTABICHUE
00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS
MIPUPOJIBI M OOIIIECTBA.

To form a holistic view of the basic laws of the
development of nature and society..

Oxovimy

Hamuiceci / Pesynomamul 00yuenusn / Learnin

outcomes

Kyperbl coTTi  asikraraHHaH KeiliH Ourim
ajTymbLIap:

- TIipi OpraHM3MICPHiH TIPIIUIIK OpPTaChIMEH
@3apa  OpEKEeTTeCYiH AaHBIKTAWTBIH  HETI3Ti
3aHIBUTBIKTap/IbI O1Y;

- DKOJIOTHSUTBIK (haKTOpIApbIH JKIKTEIyiH Oty
- OpraHM3MJEpAIH OMIpIIK OpTachl TypaJbl
TYCiHIK OOJTyBI

- DKOJIOTHSUIBIK ~ JKYHenep  YFbIMIApbIHBIH
Heriznepin MmeHrepy 5 TaOuraTTsl KOpFayablH
KOHE TaOWFATTHI TUIMJII MaWJaIaHyIbIH HET13T1
IPUHIUNTEPIH Oiy;

- AHTPOTIOTEH/IIK KBI3METTIH
QJIEYMETTIKIKOJIIOTUSIIBIK ~ calJapblH  Ooipkait
ouny;

- TIPIILTIK KayinCi3airiHig TEOPUSIIBIK
HET13/IepiH MEHTepy

- TOTEHIIIE JKaFJalap Ke3iHJe alFallKbl KOMEK
KepceTe Oy TEXHOJOTHsUIApAsl Taiganana
OTBIPBIN, MaMaHABIK OoWbIHINIA  Kobanay
KBI3METIH KY3€Te achIpaJibl.

Ilocsie ycnmemHoro 3aBeplleHHsi Kypca
o0yuaruuecs OyayT:

- 3HAaTb  OCHOBHBIE  3aKOHOMEPHOCTH,
OTPEACISAIONINE  B3aMMOJICHCTBHS  JKHUBBIX
OpPraHU3MOB CO Cpefoi OOUTaHUS;

- 3HATh KJIACCU(DHKAIMIO 3KOJIOTHYCCKUX
(hakTopoB

- IMETh MPEJICTABICHUS O KU3HEHHBIX Cpeax
OpraHHU3MOB

- BJIAJIETH OcHoBaMu HOHATHAMU
IKOJIOTHYECKUX CHCTEM

- 3HaTh OCHOBHBIE TPUHIUIBI  OXPaHBI

IIPUPOJIBI 51 pPalMOHAIBHOTO
MIPUPOIOIOIB30BAHUS;

- yMEThb IIPOTHO3UPOBAThH
COLIMAJIBHODKOJIOTUYECKHE IIOCJIEICTBUS

aHTpOHOFGHHOﬁ JACATCIIbHOCTH,

- BIageTh TEOPETHMUYECKUMHU  OCHOBAMH
0€30MMaCHOCTH KU3HEAEITEILHOCTH

- yMeTh OKa3blBaTh NEPBYIO TOMOIIb MpPH
I-Ipe:’;BI)I‘-IElI‘/'IHBIX craguiax ¢ HpI/IMeHeHI/IeM

COBPCMCHHBIX I/IH(I)OpMa]_[I/IOHHO-
KOMMYHHKAIIUOHHBIX TEXHOJIOTHI B 00JIacTu
OKOJIOTMYCCKHX, (bI/IBI/IOJIOl"I/ILIeCKI/IX n

TUTHEHNYECKUX UCCIIEJOBAHUN.

After successful completion of the course,
students will be:

- to know the basic patterns that determine the
interactions of living organisms with the
environment;

- know the classification of environmental factors

- have an understanding of the living environments
of organisms

- to know the Basics of the concepts of ecological
systems

- to know the basic principles of nature protection
and rational use of natural resources;

- be able to predict the social and environmental
consequences of anthropogenic activities;

- possess the theoretical foundations of life safety

- be able to provide first aid in emergency
situations using modern information and
communication technologies in the field of
environmental,  physiological and hygienic
research.

Kypcmuiy Kbickawa mazmynot / Kpamrkoe cooepicanue kypca/ Course summary
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TipmuTiKTIH HETI3Trl opTajapbl MOMYJISIUSIIBIK
SKOJIOTHS, OipiecTIKTepIiH JKOHE
IKOXYHeNepiH dKoJorus, ouocdepa ,oeMip cypy
Kayilci3AiriHiH TEOPHUIBIK Heri3aepi

OCHOBHBIC Cpebl JKU3HH, TOIMYJISIIHOHHAS
9KOJIOTHSI, SKOJIOTHS COOOIIECTB M IKOCHUCTEM,
ouocdepa, TEOPETHYCCKHE OCHOBBI
0€30MaCHOCTH KU3HECATCIIHOCTH

Basic living environments, population ecology,
ecology of communities and ecosystems,
biosphere, theoretical foundations of life safety

Bazoaphama scemexwici / Pykosooumenw npozpammut/ Programme manager

Kyo6eeB M.C.

Pyukuna I'.A.

Kubeev M.S. Ruchkina G.A.
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Fouivimu 3epmmeynepoin nezizoepi yscane akademusanvk xam/ OCHOGbL HAYYHBIX UCCTIC008AHUIL U AKAOEMUYUECKOE RUCOMO/

Basics of Research and Academic Writing

OKy makcamuwt / Yueonan yenwv/ Purpose

FoueiMu  oiinaynbl  AaMbITy JKOHE  FBUIBIM
KYHeciHIe 3epTTey *KYMBICHIHBIH JIaFIbUIapbIH
KaQJIBINITACTBIPY

Pa3ButHe HAay4HOT'O MBIILICHUS u
(bopMHpOBaHHE HABBIKOB HCCIIEIOBATEIBCKOM
paboThI B CUCTEME HAYK

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

Oxovimy

Hamuiceci / Pesynomamut 00yuenusn / Learning o

utcomes

Kyperbl coTTi  asikraraHHaH KeiliH Ourim
ajTymbLIap:

- Oenrimi Oip FBUIBIMIBI 3€PTTEYIIH FHUIBIMU
onicTepi MEH SICTEPiH KOJIIaHAIbI;
FBUIBIMH  MOTIHJEPAIH  dJiCHaMachl
TaJIJIaybIH TaHJAWIbl;

3epTTey MIHIETTEPiH MICUly YIIIH Ka3ak, OpbIC
KOHE IIeT TulAepiHae okazdama HbICaHAA
KOMMYHHKAIUSFa TyCell;

MCH

- ©31HIH  FBUIBIMU-3€pPTTE€y  KbI3METIHJE
aKnaparThIK-KOMMYHUKAIUSIIBIK

TEXHOJIOTUSIAPBIH opTYpIIL TYpJIEpiH:
UHTEpHET-PECypCTap/ibl,  aKmapaTTel  13]IeY,

IMocae ycmemHoro 3aBepileHHsl Kypca
o0yuaruuecs OyayT:
- MNPUMEHATh HAYYHbIE METOJBl U IPUEMBI

HCCIEA0BaHU KOHKPETHOM HAyKU;

- BBIOMpaTh METOJOJOTMIO U CIOCOO aHam3a
Hay4YHBIX TEKCTOB. KOMMYHUIIUPOBATH Ha
Ka3aXCKOM, PYCCKOM M MHOCTPAaHHOM SI3bIKax
JUIA PEILIEHUS UCCIIE0BATEIbCKUD 3a1a4:
HCII0JIb30BaTh B CBOEH Hay4HO-
HCCIIEIOBATENILCKON JEATEIBHOCTH PA3IMYHBIC
BUJBl  MH(YOPMAIMOHHO-KOMMYHHUKAIIHOHHBIX
TEXHOJIOTHI: HMHTEpHET-pecypchl, OOJIayHble U
MOOMJIbHBIE CCPBUCHI IIO IIOUCKY, XPAaHCHMUIO,

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.

caKkTay, eHJey, KOpFray >KOHe Tapary OoibIHIIA | 00paboTKe, 3amuTe ¢ PACHPOCTPAHCHUIO
OYJITTHI JKOHE MOOMITBI1 CepBHCTEPAl | HHPOPMAIUH.
naijgajsaHabl.
Kypcmuiy Kbickawa mazmynot / Kpamrkoe cooepicanue kypca/ Course summary
ITon OKBITBLIATHIH cayaiarel FRUIBIMH | JIMCIMIUTHA HampaBieHa Ha u3yueHue meronoB | The discipline is aimed at studying the methods

3epTTeyJiep OMICTepl MEH aKaJIeMUSUIBIK XaTThl
3eprreyre OarbITTanFaH. bimiM  anymsiiap
TY)KBIPBIMIAMAJIBIK aIlllapaTiieH JKOHE 3epTTey
KYMBICBIHBIH HETI3T1 Ke3eHIEepIMEeH, 9MIiCTEep/iH
KIKTEIIyIMEH, OJlapJibl KOJIIaHy cajajiapbIMeH
TaHbIcaApl.  bimiM  amymbuiap — FRUIBIMH
3epTTeYJIepi CaHIBIK JKOHE CalaJbIK Talay

HAyYHBIX HCCIICIOBAaHUH W aKaJeMHYECKOTO
nuchMa B u3ydaemoi obiactu. OOyuarommecs
O3HAKOMSTCS C TIOHSATHWHBIM armapatoM |
OCHOBHBIMHM ~ J3TallaMd  HMCCJIEI0BATEIbCKOM
NeSTeNbHOCTH,  KJacCH(UKalMed  MEeTOJOB,
obmactsimMu ux npuMeHeHus. OOyuarommecs
HAy4JaTcsl BIAJIETh HABBIKAMU KOJIHYECTBEHHOTO

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 quantitative and qualitative analysis of
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JaFIbUIapbIH UTEPYTe XKOHE OHBIH HOTHXKEIEPiH
aKaJIeMUSUIBIK OpTaJa MakajlaMeH OasHaamaiap
TYpPiHC YChIHYFa YHUpPEHE/I.

H KayeCTBEHHOTO aHaiu3a Hay4HBIX
HCCIEAOBAaHUN M TPEACTABISATH PE3yibTaThl B
BHJIEC  NyOJUKAlMd W BBICTYIUICHUH B
aKaJIeMUYECKOU cpeJie

scientific research and present the results in the
form of publications and speeches in the
academic environment

Bazoaphama scemexwici / Pykosooumenw npozpammut/ Programme manager

Bepkenosa I'.C.

Bepkenosa I'.C.

Berkenova G.S.
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Kaporcoinvlx cayammouinotk, nezizoepi / Ocrnosnl punancosoii zpamomnocmu/ Fundamentals of financial literacy

OKy maxcamul / Yueonan yenv/ Purpose

CTYICHTTEP/C JKEKE KapiKblFa KATBICTHI IICIIIM
KaObUIIay KEe31HJIe YTHIMIBI KApXKbUIBIK MiHE3-
KYJIBIKTBI JTaMBITY, COHBIMCH KaTap IU(PIIBIK
TEXHOJIOTUSUTAPABI KOJIJAHY apKbUIbl KAP>KBLUIBIK
KBI3METTEPII TYTBHIHYIIBLUIAP PETIHAC OJapibIH
KYKBIKTappl ~ MEH  MYIJICTIEpiH  KOpFayFra
OaiiJIaHBICTBI  MIPOLIECTEPJI CBHIHU  TYPFbIIAH
Oararnay KoHE Tajjiay KaOiJeTiH JaMBITy.

dhopmupoBanue y 00yJaroInuxcs
paroHanbHOr0  (PMHAHCOBOTO  IOBEJCHUS
NpU  TPUHATAU  PEUICHUH, KaCaIOIIUXCSI

JIUYHBIX (UHAHCOB, a TaKXKe CHOCOOHOCTH
KPUTHYECKH OLICHMBAThb W aHAJIU3UPOBATH
IPOLIECCHI, CBA3aHHbIE C 3AIIUTON UX MpaB U
UHTEPECOB B  KauyecTBe  moTpeOuTenei
(bMHAHCOBBIX yCIIyr IIOCPEJICTBOM
UCIIONIb30BAaHUSI B TOM 4HCJIEe IUPPOBBIX
TEXHOJIOTHM.

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

Homuiceci / Pezynemamol 00yuenusn / Learning outcomes

Kyperbl coTTi  asikraraHHaH Keilin Ouiim
aJIylibLiap

- JKEKe KOHE OTOACBUIBIK Kap>Kbl CaJlaChIH/IAFbI
MoceseNepii menly YUIiH ajFaH OuriMaepl MeH
JOaFAbpUIapblH  KOJIaHyJa TaHBIMIBIK JKOHE

IIbIFapMalllblIbIK OacTaMaHbI KOPCCTY; - XaJIbIK

YIIiH Kap KBIIbIK TOyEKEILAEP MEH
OaHKpPOTTBIKTBI ~ €CKEpPEe  OTBIPBIN,  JKEKe
KAapKbIHBl €3 O€TiHIIEe >Kocmapiail >KoHe

Oackapa Ouly; - JKe€Ke Kap)KbIHbI OacKapyFa,
KAp)KBUTBIK YHBIMJIAQPMEH BIHTHIMAKTACTHIKKA,
KAp)KbUIBIK TAyeKeNaepre *oHe T.0. KaThICThI
OPTYPJTi Kap>KbUIBIK MOCEJeNlepre KaTbICThl 03
MIKIPIHI3AI  TYXKBIpBIMIAQY; -  Kap>KbUIBIK
MoceTeNiep/IiH  aJlaMFa ocepiH Taigail Oumy,
COHAaW-aK  oJapAbl IIemy YIIH  THICTI
MEMJIEKETTIK OpraHjapra/Kopiapra xadapiaca
ouny;

- OpTYpJl Ke3JepAeH aJblHFaH Kap>KbUIbIK

IlocJie ycnemHoro 3aBepuieHusi Kypca
o0yuaruuecs OyayT

- MPOSIBJISATh,  MO3HABATEIbHYI0 |
TBOPYECKYI0 HMHHUIMATUBY B IPUMEHEHUU
TOJIYYEHHBIX 3HAaHUM W YMEHMH A
pelieHus 3amad B O0JNacCTH JUYHBIX U
CEeMEMHBIX (UHAHCOB;

- YMETb CaMOCTOSITEBHO OCYILIECTBIISITh
MJIAHUPOBAHUE U YIIPABJICHUE JIMUHBIMU
(uHaHCaMU ¢ yueToM (PHAHCOBBIX PHCKOB U
OaHKPOTCTBA /U HACETICHNUS,

- QopmynupoBaTh COOCTBEHHOE MHEHHE B

OTHOILIEHUU pa3IMYHBIX (bHHAHCOBBIX
npobieM 1O  YIpPaBICHHIO JIUYHBIMU
¢uHaHCamH, COTPYIHUYECTBY C
(uHAHCOBBIMU OpraHu3alnusaIMu,
(MHAHCOBBIMU PUCKAMHU U T.J.;

- YMETb  AHAIM3UPOBATH  BIIUSIHUE

(uHaHCOBBIX MpoOJeM JJisd YeJoBeKa, a

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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aKmaparThl TycCiHAipe OuTy, COHBIMEH Karap
mikipai (ke3Kkapac), IoJieNeMeHi (aprymeHr),
(dakTinepsai axsipaTa 011y,

- WHBECTULUSIIBIK MOPTHENbIl KaTBIITACTHIPY
KE31HJIe TYBIHAAWTBHIH TOoyeKenaepal Oaramay
YKOHE a3alTy;

- «KapKbl ~TUPAMHUAACBIHBIH»  OenrijaepiH
aHBIKTall OlTy JKOHE WHBECTHLHWSIIAY YIIiH
KaKeTT1 Kypanaapabl TaHaai oiny.

TaKkKe o0pamaTbCsi B COOTBETCTBYIOIIUE
TOCYJapCTBEHHbIE OPTaHbl/(OHABI I HX
peleHus;

- yMeTb HWHTEPIPETHUPOBATH (HUHAHCOBYIO
WHPOPMAIIHIO, TIOJYYCHHYIO M3 Pa3IHYHBIX
HUCTOYHHUKOB, a TaKXe pa3inyaTh MHEHUE
(TOUKyY 3peHHUsI), T0Ka3aTeIbCTBO (APIYMEHT),
(baxThr;

- OLICHUBAaTh U MUHUMHU3HUPOBATH PUCKH,
BO3HUKAIOMINE TIPU POPMHUPOBAHUHU
MHBECTULIMOHHOTO MOPTQers;

- YMEThH BBIABIIATH MPU3HAKU «(PUHAHCOBOM
MUPaAMUJIBD» U BEIOMPATHh HEOOXOTUMBII
WHCTPYMEHTApUH AJ11 UHBECTHPOBAHUSI.

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.

Kypcmuingvickawa mazmynnt / Kpamrkoe codepicanue kypca/ Course summary

KapkbuibIk CayaTThUIBIKTHIH TYCIiHITi,
MakcaTTapbl MEH MIHAETTepi. AKIIa, ecen
aiibIpbIcy KoHe Tesemaep. JKeke Kapxbl: Kipic,
meiFbic, OrokeT. CanpIKTap JKOHE KEKe
TYJIFajgapra cajblK caly. XalbIKKa OaHKTIK
KbI3MeT KopceTy. CakTanupipy. Kappl HaApBIFBI
KOHE MHBeCTUIUS Herizzaepi. XKeke KocimKepiik
JKOHE craprail. Kexke TYJIFaJIapIbIH
0aHKpOTTHIFBI. JKeke Kap>KbIIbIK KAayilCi3/iK.

[lonsatne, uenm w 3agaud  (pUHAHCOBOM
rPaMOTHOCTH. [leHbru, pacyeThl U TUIATEXKHU.
Jlnyaesle  (UHAHCHI:  JOXOJBI, PACXOJbI,
Oromker. Hamorm w©  HaIOrooOJIOXKeHUE
¢busnueckux mui. baHKOBCcKue ycmyru Juis
Hacenenus.  CtpaxoBanue.  (DUHAHCOBBIC
PBIHKH H OCHOBBI MHBECTUPOBAHUS.

NHnuBuayanbHOE NPEANPUHUMATEIBCTBO H
crapran. baHKpOTCTBO (PU3NYECKUX JIMLL.
Jlnunas ¢uHaHCcOBast 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 / Pykosooumenwv npozpammst/ Prog

rammemanager

Kuenraes C.M.

I'onynos B.B.

I'onynos B.B.
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Mexmenmezi 3kcnepumenm mexnuracwl / Texnuka wikoavnozo skcnepumenma / Technique of School Experiment

OKy maxcamut / Yueonasn uens | Purpose

MekTtenTe GU3MKAIBIK SKCIIEPUMEHT KYPTi3yIiH

HETi3T1  HWIesNIapblH, KOK  9IicTepi  MEH
YUBIMIACTBIPY  OJICTEMENIEpiH,  COHJIal-aK
MEKTENTIH (U3HKAIBIK KaOWHETIHIH

’KaOJBIKTapbl MEH KYpalJapbIMEH XYMBIC icTey
TOCUIIepiH urepyre OarbITTalFaH KY3BIpETTEepi
KaJIBITaCTBIPY

dopMupoBaHUE KOMIICTCHIUI, HalpaBICHHBIX
Ha OBJIaJICHUE OCHOBHBIMU HJCSIMH MPOBEICHUS
(GU3NYECKUX  JKCIIEPUMEHTOB B MIKOJIE,
croco0aMu TMOCTAHOBKH W OPTaHH3AIMOHHBIMH
METOJaMH, a TaKKe MEeToJaMH pPabOThl C
000py/IOBaHWEM W WHCTPYMEHTAMH IIKOJILHOTO
KaOnHEeTa (PU3HKH.

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.

Hamuoiceci / Pesynomamot o6yuenusn / Learning outcomes

OKbimy
Kypcrsi COTTI asKTaFAHHAH Keiiin
OimiManymbLIap
—  MeKTenTeri  (U3UKAIBIK  SKCIIEPUMEHTTI

Kocrapiay, JalblHIay JKOHE XKYPrizy TEOpHUsChI
MEH OJIICTEMECIH OUIy JKOHE TYCIHY, IKEKe
AKCIICPUMEHTTEPIIH qnicreMelnik
apTHIKIIBUIBIKTAphl MEH KEMIIUTIKTepiHe Oara
Oepeni;

— acmamnTapIblH KYMBIC MPHHIOUOTEPI MeEH
MYMKIHJIKTEpiH Oy JXOHEe TYCiHy, Oakpliay
KOHE eJIIeYy HOTWKEIEPIH OHJEey OAICTepiH
oury;

— TUTAKTUKAJIBIK J)KoHE Kaylrnci3aik
TajanTapblHa COMKeC OKY SKCIEPUMEHTIH KOIo,
cHIarTamajap MeH cxemamap  OoifbIHIIA
KOH/BIPFbUIAP/Bl  JKUHAY,  acmamnTtap  MEH
XKaOABIKTApsl ~ OPHAJIACTHIPY  JAFIbLIApBIH
MEHTepY;

— SKCIIEPUMEHTTEH aJIbIHFaH aKMapaTThl TYCIHY
’KOHE YCBIHY, SKCIIEPUMEHT HOTHXKENEPiH TyphIC
TYCIHAIPY;

—  OKYIIBUIapIbIH
epeKIIEeTIKTEPIHe

JKac
Kapail

JKOHE  KEKe
(bu3HKaIBIK

IMocae ycmemHoro
o0yuarwmuecs OyayT
— OTPECIATh U MPUMEHITH TCOPUIO U METOJIUKY
IUIAHUPOBAHUS, TOATOTOBKM U  MPOBEICHUS
HIKOJIBHOTO (PM3UYECKOTO IKCIIEPUMEHTA, /1aBaTh
OLIEHKY  METOJHUYECKUX  JOCTOUHCTB u
HE/IOCTATKOB OTAEIBHBIX YIKCIIEPUMEHTOB;

— 3HAaThb WM TOHUMATh NPHUHIUIBI PabOTHI U
BO3MOYKHOCTH TIPHOOPOB, BIAJETh METOIAMHU
00pabOTKKM  pe3ylbTaTOB  HAOMIOACHUNH |
U3MEPEHU;

— BIaJCTh HaBBIKAMH TIOCTAaHOBKH Yy4eOHOTO
OKCIEpUMEHTa,  COOpOM  YCTaHOBOK  TIO
OMMCAaHUSAM U CXeMaM, pa3MelleHreM MpUOOpoB
U 000pymoBaHHS B  COOTBETCTBHH  C
JTUIAKTHYECKUMHU TpeOOBaHUSIMU u
TpeOOBaHUSIMHU OE30MTACHOCTH;

— TMOHMMAaTh ¥ U3JAaraTh TMOJYYEHHYIO W3
HKCIIEpUMEHTA uH(pOpMAaIHIo, BEPHO
WHTEPIPETUPOBATH PE3YyIbTAThl IKCIIEPUMEHTA;
— IUIAHUPOBAaTh W TPOBOJUTH (U3NICCKUI
OKCIIEPUMEHT, HCXOJsS H3 BO3PACTHBIX U
WHIWBHUIYATBHBIX OCOOCHHOCTEH  ydJalmxcs,

3aBepIIeHHsl  Kypca

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
on the age and individual characteristics of
students, strictly observe the rules of safety and
fire safety;
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AKCIICPUMEHTTI

Kocrapiay JKoHe
Kayilci3aiK >KoHE epT KayilCi3amiri epexenepin
KaTaH CaKTay;

— o3 OeTiHIIe *XoHE Oacka oneOueT Ke3epiHeH
aNbIHFaH  aKMapaTThlH  JIYPBICTHIFBIH
TYPFBI/IaH Tajjiay, Oarayay *KoHe HeTi3ley;
— DKCIIEPUMEHTTIH TOPOMEIIIK POITiH KOHE OHBIH
OKYIIBUIAPJBIH TAHBIMIBIK ~KBI3BIFYIIBIIBIFBIH
JIaMBITYJIaFbl OPHBIH Oaraiay;

— aKmaparThl 13/Iey JKOHE OHJIEY YIIiH U(PIIBIK
KOHE ©3Te JIe pecypcTap/sl MaijanaHy, OKBITY
KOHE  JIEMOHCTPAIHSUTBIK
CHUMYJISTOpJIAp JKOHE MOOWMIIBAI KOCHIMIIAJIap
KOMETIMEH MIHJCTTEP/IIH KeH ayKbIMBIH IIIEIIY

Oarmapiamanap,

CTpOro co0Io1aTh OpaBWiia  TEXHUKH
0e30macHOCTH " IPOTUBOIIOXKAPHOU
0€e30I1aCHOCTH;

— KPUTHYECKH AaHaJU3UpOBaTh, OIICHWBATh U
00OCHOBBIBAaTh  JJOCTOBEPHOCTH MH(OPMAIHH,
MOJTyYEHHOH CaMOCTOSTENIBHO U U3 CTOPOHHHX
HCTOYHHKOB;

— OLICHUBATh BOCITUTATEIIHHYIO PO
IKCIIEPUMEHTa W €ro MeCTO B pa3BUTHHU
MO3HABATEIBHOTO HHTEPECa YUaIIUXCs,

— MCIOJb30BaTh HU(PPOBHIC U MHBIE PECYPCHI IS
noucka W o00paboTku WHOpPMANWU, pemaTh
MIMPOKUH  JHMama3oH 3aJad C  [TOMOIIBIO
00y4aromux M JEMOHCTPALMOHHBIX IMPOTPaMM,
CHMYJISITOPOB U MOOMJIBHBIX TPUJIOKEHUI

— 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

Ilpepexeuzummepi/llpepexeusumul/Prerequisites

Mexanuka, MoueKyaanbIK Mexannka,  MonekynspHas  ¢usuka  u | Mechanics, Molecular ~ Physics  and
TepMoaMHaMKKa, KuHeMaTHka, JWHAMWKa, | TepMOAMHAMHKa, KuHemaTwka, auHaMmuka, | Thermodynamics,  Kinematics, = Dynamics,
CTaTHKa CTaTHKa Statics

Kypcmuviy koickawa mazmynot / Kpamkoe cooepicanue Kypca / Course summary
Mexkrenreri (bU3MKaHBI OKBITY/IaFbl | DKCIepUMEHTaIbHBIN MeToa oOyueHus ¢usmke | An experimental method of teaching physics at

SKCIEPUMEHTTIK 9ofic. Kayincizmik »xoHe epr
OKy Kypajaaphl.
DnekTp eiey Kypajaaapbl. Ommeynep MeH
7-CBIHBINTAFbI
(GU3MKAIBIK AKCIEPUMEHTI. 8-CHIHBINTAFbl OKY
(GU3MKaIbIK SKCIEPUMEHTI. 9-CHIHBINTAFBl OKY
(bu3MKaIBIK SKCIepUMeHTi. 10-ChIHBINTAFbl OKY
(bU3MKaIbIK SKCIEPUMEHTI. 11-ChIHBINTAFBl OKY
(UBUKATBIK IKCIIEPUMEHTI. J[eMOHCTpaIUsIIBIK
¢bu3uKanbIK 3KcrepuMeHT. KomnbroTepiiik xkoHe
BUPTyalabl 3KcriepuMeHT. Epekime Ounim Oepy
KOKETTUTIKTEPI

Kayincizairi.

ecenTeysepai

DusukanblK

Oananapra

B IKoje. TexHuka Oe30MacHOCTH U MOXKapHas
6e3omacHOCTb. PU3nUecKue cpeacTBa 00yueHUs.
OnexTpousmepuTenbHble mpuOopbl. O6paboTka
M3MEpEeHull U pacueToB. YUeOHbIN (Puznyeckuit
JKCIIEPUMEHT B 7 Kiacce. Y4eOHbIN puznyeckuit
HKCHEPUMEHT B 8 Kilacce. YueOHbIH Gpu3ndeckuit
JKCIIepUMEHT B 9 kinacce. YueOHbIN puznyeckuit
skcriepuMeHT B 10 kmacce.  YueOHbI
¢usnueckuid  skcmepumMeHT B 11 kiacce.
JIeMOHCTpaLlMOHHBIN (PU3NUECKUI IKCTIEPUMEHT.
KoMnbroTepHBIii 1 BUPTYaldbHBIM 3KCIIEPUMEHT.
[IkonpHBINA y4eOHBIN SKCIEPUMEHT JIJIS IeTeH C

school. Safety and fire safety. Physical means of
learning.  Electrical measuring  devices.
Processing of measurements and calculations.
An educational physics experiment in the 7th
grade. An educational physics experiment in the
8th grade. An educational physics experiment in
the 9th grade. An educational physics
experiment in the 10th grade. An educational
physics experiment in the 11th grade.
Demonstration physical experiment. Computer
and virtual experiment. A school learning
experiment for children with special educational

37




MEKTENTET1 OKY PKCIIEPUMEHTI.

‘ 0COOBIMH 00pa30BaTEILHBIMU TOTPEOHOCTSIMHU.

| needs.

Ilocmpexsusummepi/Ilocmpexeuzumut/Postrequisites

OusmMKanplK ~ ecenTepal  Imemy — OOMbIHIIA
npakTuky™m, OnuMIuana ecenTepiH IIbIFapy
onictemeci, OU3MKaHBI OKBITY 9/IiCTEMEC]

[IpakTukym mo pemeHuro (GU3NYECKUX 3a/aad,
Meroanka pelieHus OJUMIIMAIHBIX  3ajad,
MeTtoauka npenojaBaHusi U3NKH

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

bazoapnama sccemexuiici / Pykosooumens npozpammul / Programme manager

Hynuposa A.M., Koc:kanoBa A.I'.

‘ Hynuposa A.M., Koc:kanoBa A.I'.

| Nupirova A.M., Koszhanova A.G.
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Mexmenmezi ghuszukanvix npakmuxkym / Quzuueckuit npakmuxym 6 uikone / Physics Practicum at School

OKy maxcamut / Yueonasn uens | Purpose

MekTente (bu3UKaIbIK npakTukymasl | DopmMupoBanre HaBBIKOB  IutaHupoBanuss u | Formation of skills for planning and conducting
)Kocmapiay  JKOHE  OTKI3y  JaFJbUIapblH | POBEICHUs (PU3MUYECKOTo mpakTukyma B mkose | a physical workshop at school
KaJIBIITACTHIPY

Okvimy namuoceci / Pezynomamut ooyuenusn / Learning outcomes
Kyperbl carri askraranHan keiiin Oimim | [Tocoie  ycmemHoro  3aBepmieHusi  kypea | After successful completion of the course,
aJymbLIap odyuarommecst OyayT students will be
—  MekTenTe  (PU3MKaNBIK  NPAKTHKYMJIbI | — ONPEACIATh U MPUMEHSITh TeOpuio U Metoauky | — to know and understand the theory and

)Kocrapiay, JaiblHIay JKOHE OTKi3y TEOpHSCHI
MEH 9JlicTeMeCiH OiTy JKoHE TYCiHY;

— (U3MKAITBIK acranTap/IbIH KYMBIC
NPUHIUNTEPI MEH MYMKIHAIKTEpiH Oiny XoHE
TYCiHy, Oakpuiay >KOHE OJIlIey HOTHXKEIepiH
OHJICY/IIH CTATHCTUKAJIBIK d/IiCTEpiH Oiy;

— IUIAKTAKAJIBIK JKOHE Kayincizik
TajanTapblHa COHKeC OKYy JKCIIEPHUMEHTIH KOO,
cumarraMaiap MeH cxemaiap — Oo#bIHIIA
KOHJIBIPFBUIAP/ABI  KWHAY,  acmamnTap  MeH
XKaOJBIKTapabl ~ OpPHANACTBIPY  JIaFAbLIAPBIH
MEHTepY;

— OKYIIBLIAP IBIH JKac JKOHE JKeKe
epeKILEeTIKTEPIHE Kapait (bu3HKaIBIK
OKCIIEPUMEHTTI JKOCHapjay »JKoHE IKYprisy,

KAyINCI3JIIK JKOHE OpT KaylICI3IIrl epexenepiH
KaTaH Cakray;

— o3 OeTiHIle XoHe 0acka o/1e0ueT Ke3lepiHeH
aJlbIHFaH  aKMapaTTblH  JIYPBICTBIFBIH  CBIHU
TYPFBIJIAH Tajjay, Oaraiay KoHe HeTi3Iey;

— (pU3MKaNBIK SKCIEPUMEHTTIH TOPOUENIK poeiH
KOHE  OHBIH  OKYIIBUIAPIBIH  TaHBIMIBIK
KbI3BIFYIIBUIBIFBIH JAMBITY/IaFbl OPHBIH Oaranay;
— aKIMapaTThl 13/7Iey JKOHE OHJCY YIIH MUPPIIBIK

IUIAHUPOBAHUS, TOATOTOBKM U  MPOBEICHUS
(U3NIECKOTO MPAKTHUKyMa B IIIKOJIE;

— pasznuy4arh ¥ MOHUMATh MPHUHLMUIBI paboOThl U
BO3MOYKHOCTH (pr3HuecKuX MpuOOpOB, BIAIETh
CTaTUCTUYECKUMU METOJIaMHU o0paboTku
pe3yabTaTOB HAOJIIOACHUN 1 U3MEPEHUN;

— OOBSCHATH HAaBBIKM MOCTAaHOBKH Y4eOHOTO
OKCIEpUMEHTa,  COOpOM  YCTaHOBOK  TIO
OMMCAHUSAM U CXeMaM, pa3MelleHneM MpuoopoB
U 000pymoBaHHS B  COOTBETCTBHH  C
TUIaKTHYECKUMU TpeOOBaHUSIMU u
TpeOOBaHUSIMU OE30MTACHOCTH;

— TIUIAHUPOBaTh U TPOBOIUTH (UBNYECKUI

3KCHepI/IM€HT, NUCXonasd nu3 BOSp&CTHI)IX nu
WHIUBUAYAIBHBIX ~ OCOOCHHOCTEH  ydJamuxcs,
CTpOro co0Ir01aTh npaBuia TEXHUKU
0e30IMacHOCTH u MPOTUBOMOXKAPHOI
0e30ITacHOCTH;

— KpUTHUYECKH aHaIM3UpOBaTh, OICHUBATh U
00OCHOBBIBaTh JOCTOBEPHOCTh HH(POPMAITHH,

HOHy‘-ICHHOﬁ CaMOCTOATCIIBHO U N3 CTOPOHHUX
HUCTOYHHUKOB,
- OLICHUBATh BOCIIUTATCIIbHYIO POJIb

(U3MYECKOTO HKCIEPUMEHTa U €ro MecTo B

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;

— use digital and other resources to search and
process information, solve a wide range of tasks
with the help of training and demonstration
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KOQHE ©3Te JIe pecypcTap/sl MaijanaHy, OKbITY
KOHE  JIEMOHCTpaLMsUIBIK  Oaraapiamanap,
CHUMYJISITOpJIAp JKOHE MOOWMIIBAI KOCHIMIIAIap
KOMETIMEH MIHJETTeP/IiH KeH ayKbIMBIH IICITY

pa3BUTHH II03HABATEIEHOTO
yJaluxcs;

— MCIOJIB30BaTh HU(PPOBHIC U MHBIE PECYPCHI IS
noucka W o00paboTku uWH(pOpMAIMK, pelIaTh
IMIMPOKUH  JMama3oH 3aJad C  [TOMOIIBIO
o0y4aroImux M JEMOHCTPALMOHHBIX IMPOTPaMM,

CUMYJISITOPOB U MOOMJIBHBIX TPUIIOKEHUN

HHTEpECA

programs, simulators and mobile applications

Ilpepexeuzummepi/llpepexeusumul/Prerequisites

KHaCCI/IKaJIBIK MCXaHHUKa

‘ Knmaccnueckass MexaHuKa

| Classical mechanics

Kypcmuiy kbickawma mazmynot / Kpamkoe codepicanue kypca | Coursesummary

Kayinciznik xoHe opT Kayimncizmiri. MexaHuka
OOMBIHILIA TPAKTUKYM. MonekynanblK (usuka
KOHE TEPMOJMHAMHUKA OOMBIHIIA MPAKTUKYM.
DneKTpocTaThKa OOWBIHIIA MPAKTUKYM. DIIEKTP

Ti30eKTepi TEOpUsACHl OOWBIHIIA MPAKTUKYM.
OneKkTpoauHaMuKa ~ OOMBIHIIA  MPAKTHKYM.
I'eoMeTpusanbIK ONTHKA OOMBIHIIA HPAKTHKYM.
ToNKBIHABIK ONTHKAa OOWBIHIIA PAKTHKYM.
KomnbroTepiik NpakTUKyM »OHE BHUPTYaslbl
KYMBIC. Mekxkrenreri (bu3HKaIIBIK
NPAaKTUKYMJAFbl  KaTeNIKTEep/Al ecemke  aiy.

OxymbutapablH OuliM  Oepy KaKeTTUIIKTEpiH
€CEIIKE ally.

TexHuka 0e301acHOCTH 31 MOXKapHOMN
6e3onmacHocTH. IlpakTukym 10  MeXaHUKe.
[IpakTukym 10 MoOJIeKyIsipHOH (u3NKEe U
TEPMOJAUHAMUKE. ITpakTukym 1o
anekrtpocraruke. IIpaktukym mo  teopuu
anekTpuyeckux  ueneil.  Ilpaktukym 1o
3JIEKTPOINHAMUKE. IIpakTukym o
reomerpuyeckod  ontuke. [Ipaktukym 1o

BOJIHOBOH omnTuKe. KOMIBIOTEpHBINH MPAKTUKYM
Y BUpPTyaJbHBIE pabOTHl. YUET MOTPENIHOCTEH B
IIKOJIBHOM ~ (PM3MUYECKOM MpPAaKTUKyMe. YUéT
o0pa3oBaTeNbHbIX TOTPEOHOCTEN ydaluXcs.

Safety and fire safety. Workshop on mechanics.
Workshop on  molecular  physics and
thermodynamics. Workshop on electrostatics.
Workshop on the theory of electrical circuits.
Workshop on electrodynamics. A workshop on
geometric optics. A workshop on wave optics.
Computer workshop and virtual works.
Accounting for errors in school physical
practice.Taking into account the educational
needs of students.

Ilocmpexsusummepi/Ilocmpexsusumu/Postrequisites

Onumnuana ecenTepiH UIbIFApY OAICTEMECI,
@Du3HKaHbI OKBITY dJlicTeMecCi

Metonuka pemeHus  OJIMMIIMAIHBIX
Mertoauka mpernoiaBaHus pU3nku

3aj1ad4,

Methods of Solving Competetive Tasks,
Tecnique for Teaching Physics

Bazoaprama scemexuici / Pykosooumens npocpammet | Programme manager

Hynuposa A.M., Koc:kanoBa A.I'.

\ Hynuposa A.M., Koc:kanoBa A.I'.

| Nupirova A.M., Koszhanova A.G.
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3ﬂel<mpoounamul<a HCIHE CAIBICMbIPMAIbIKHbLH, apuaﬁbt meopuscol /3J1el<mp00unamul<a u cneuuajilibHas meopus omHocumeslibHocmu /

Electrodynamics and Special relativity

OkKy makcamut / Yueonan yenw / Purpose

Knaccukanplk — 37EKTpOAWHAMHKAHBIH  ipreii
epeKeNepiHin JKOHE apHaibI (HaKTBHI)
CAJIBICTBIPMAJIBITIBIK TEOPHUSICHIHBIH HET13/IepiH
3aMaHayu Ma3MYHBIH UTEPY

OcBouth COBPEMEHHBIC U3II0KEHUS
(GyHIAMEHTAIBHBIX TIOJOKEHUH KIIaCCUYECKOM
JNEKTPOJAMHAMUKN ¥  OCHOB  CIEIUAIBHON
(4acTHOM) TEOPUU OTHOCUTEILHOCTH

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

OKbimy
KypcTel coTTi afKTaFaHHaH KeHWiH Oimim
aymblLaap
- 3JIeKTPOJJMHAMHUKA MeH apHaibl
Ca/IBICTBIPMAJIbL/IBIK TEOPUSCBIHBIH, ipreJi
Heri3zepiH 6i1y xoHe TYCiHY;
- 3JIeKTPOJJMHAMHUKA MeH apHaibl
CaJIbICTBIPMAJIbIJIBIK, TEOPHUSACBIHBIH,  JaMy

TapuxblH 0Oiny KoHe
NepCcreKTUBaIapblH TYCIHY;
— acnanThIK K9He OW IKCIEepPUMEHTTEPIiHIH

oJIapJblH, ~ JaMy

MOHIH KepcCeTy, OJIapAblH, HITHXeJlepiH
AypBbIC TYCIHAIPY;
- JeHeJsiep MeH 3JIEKTPOMArHUTTIK

epicTepAiH cUllaTTaMaJlapblH aHBIKTAYy YLIiH
KJIAaCCUKAJIbIK 3JIeKTpoAuHaMuMKa MeH ACT
TeHJeyJIepiH KoJJaHy;

- TeHJeyJiep ajly XoHe THUIITIK ecenTepii
HIbIFapy  YIIIH  >KOFaphbl MaTeMaTHKa
anmnapaTblH TUIM/I naijanaHy;

— PEeJNATHUBUCTIK KbUIJAaMJbIKIIEH KO3Faly

After successful completion of the course,
students will be

Hamuceci / Pezynomamut o6yuenusn / Learning outcomes
[locne ycnemHoro 3aBeplieHHS  Kypca
obyyarommecs OyayT

- M3y4yaTb U CpaBHUBATb QyHJaMeHTaJIbHbIE
OCHOBBbI 3JIEKTPOJAMHAMUKH M CleldaJbHOU
TEOPUH OTHOCUTEJIbHOCTH;

- 3HATh HCTOPUIO pa3BUTUS
3JIEKTPOAWMHAMUKU U CIElUaJbHOU Teopuu
OTHOCHUTEJIbHOCTU Y MOHWMAThb NepPCleKTHUBbI
WX Pa3BUTHS;

- U3JaraTb CYTb WHCTPYMEHTAJNbHbIX U
MbICJIEHHBIX 3KCIIepUMEHTOB, BEpPHO
MHTEPNPETUPOBATh UX Pe3yJIbTAThI;

- HCNOJIb30BaTh YpPaBHEHHUS KJACCUYECKOU
anekTpoavHaMuku U CTO psia onpeneneHus
XapaKTEPUCTUK TeJ U 3JIEeKTPOMArHUTHBIX
IoJiey;

- 90QeKTUBHO UCNOJIb30BaTh anmnapar
BbICIIE MaTeMaTUKH [Jsd  [OoJy4YeHHUs
ypaBHEHUH U pellleHrs TUMIOBBIX 33/aY;

- aHa/JIM3UpOBaTb U OOBACHATb 3PPeKTHI,

- 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

Ke3iHJle Maijaa 6oJIaThbIH acepJsiep/ii TajuAay | BOSHUKAKOIIMeE npu JABHXXEHUU ¢ | when moving at relativistic speeds;

»K9He TYCIHAipY; PEeNSITUBUCTCKUMHU CKOPOCTSIMU; - to identify the relationship between
- MexaHUKaJ/blK, 3JIEKTPOMAarHUTTIK >XoHe | - BBLISIBJISITh B3aHMMOCBSI3b Mexay | mechanical, electromagnetic and light
YKapbIK, KYOBbIJIbICTAPbI apacblHAaFbl | MEXaHUYECKUMH, 3JEeKTPOMAarHUTHbIMU U | phenomena;

6alJIaHbICThI AHBIKTAY; CBETOBBIMU ABJICHUSIMU; - to assess the place of classical

41




- 9JeMHiH  QU3MKaJbIK  KepiHiciHzeri
KJIACCHUKaJIbIK, 3JIeKTPOJMHaMHUKa MeH
apHaWbl CaJbICTBIPMAJbUIBIK TEOPHUSHbIH

OpHBIH OafaJay.

OLIEHUBATh MecCTO KJIaCCUYECKOH
3JIEKTPOAWHAMHUKHA U CIel[UaJibHOM Teopuu
OTHOCUTEJLHOCTU B (PHU3UYECKOW KapTHUHE
MHUpa.

electrodynamics and special relativity in the
physical picture of the world.

Ilpepexeusummepi/llpepexeusumul/Prerequisites

MexaHuka, KuHeMaTuka, JMHAMUKa, CTaTHKA
MaTeMaTUKaJblK  (QU3MKaHBbIH  djicTepi,
Makpocucremasap ¢pu3UKachl

MexaHuka, KnHemaTHka, JUHAMHKa, CTaTUKA,
MeTtoabl MaTeMaTudyeckod ¢usuku, Pusuka
MaKpPOCHCTEM

Mechanics, Kinematics, Dynamics, Statics,
Methods of Mathematical Physics, Physics of
Macro-Systems

Kypcmuiy kvickawa mazmynot / Kpamkoe codepicanue Kypca / Course summary

ApHaiibl CaTbICTBIPMATBUTBIK TCOPHSIHBIH HET13T1
epexxenepi MeH npunnunrtepi. ACT-H TepT
OJIIIIEMII KMHEMaTHKACHI. PensruBucTix
MeXaHuKa. PeIATHBUCTIK 3JIEKTpOAMHAMUKA.
DNEKTPOMArHUTTIK ~ OpICTeri  OONIICKTePIiH
KO3FalbIC TeHAeyl. MakcBemn TeHAeysepi.
Bakyymuaars TYPaKThI DIIEKTP epici.
Bakyymuaarsr TYPaKThI MAarHuT epici.
DNeKTPOMArHUTTIK TOJIKBIHIAPIbIH
cumarraMmaiapbl MeH  Kacuertepi.  Epkin
KO3FAIAaThIH  3apsITapJblH  AJICKTPOMArHUTTIK
epici. JlopeHI] coyneneHyiHIH KIaCCUKAIbIK
TEOPHUSCHIHBIH HET13/1epi.

OcHoBHBIC
CIelanbHON
YerbipéxmepHas
PensaruBucrckas
3JIEKTPOIMHAMHUKA.

TIOJIOYKEHUS u TIPUHIIAITBI
Teopuun OTHOCHUTEJIbHOCTH.

KHHEMaTHKa CTO.
MexaHuka. PenstuBuctckas

YpaBHeHue JIBIDKCHUSA
YaCTHUIIbI B ANEKTPOMArHUTHOM noJe.
YpaBHeHust Makcaeia. [Tocrosannoe
3JeKTpuUeckoe moje B Bakyyme. [locTrossHHOE
MarHuTHOE TOJie B BaKkyyMme. XapaKTepPUCTUKU U
CBOMCTBa AIEKTPOMArHUTHBIX BOJIH.
DNeKTPOMarHuTHOE mnoJie MIPOU3BOJIHLHO
JOBIKYIIUXCA 3apsA0oB. OCHOBBI KJIaCCHYECKOM
Teopun u3nydeHus Jlopenna.

The main provisions and principles of the
special theory of relativity. Four-dimensional
kinematics of STR. Relativistic mechanics.
Relativistic electrodynamics. The equation of
motion of a particle in an electromagnetic field.
Maxwell's equations. A constant electric field in
a vacuum. A constant magnetic field in a
vacuum. Characteristics and properties of
electromagnetic waves. Electromagnetic field of
arbitrarily moving charges. Fundamentals of the
classical theory of Lorentz radiation.

Ilocmpexsusummepi/Ilocmpexsusumu/Postrequisites

OnuMnuana ecenTepiH IIbIFapy oicTeMect,
@usnkaHbl OKBITY ojicTeMeci, ACTpOHOMHUS,
Onumnuana ecenrtepi mbFapy oaicTreMect

Meronuka pemeHds OJUMIUAIHBIX — 3a/ad,
Metoauka MPENOJaBAHUS ¢buzukwy,
AcTtpoHOMHUH, Metoanka pemeHns

OJIMMIIMaAHBIX 3aJa4

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

bazoapnama scemexuici / Pykosooumens npozpammst / Programme manager

Hynuposa A.M.

\ Tesernna O.C.

| Telegina O.S.
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Opic meopusacwl / Teopus nonsa / Field Theory

Oky maxcamul / Yueonas yenw / Purpose

Opic TCOPHUACHIHBIH KJIACCUKAJBIK KOPIHICTEPIH
urepy

OcCBOUTH KJIaCCHYECKHE MMpEACTABICHHUA TCOpPHUUN
T10J14

Master classical representations of field theory

Oxvimy

Hamuiceci / Pesynomamul 00yuenusn / Learning outcomes

KypcTbl CcoTTi asKTaFaHHaH Ke#iH 6Oiiim
aJTynmibLIap

- CKaJsApJBbIK >9He BEKTOPJIBIK epicTep
TEOPHUACHIHbIH, ipreJi Heri3fepiH 6in1y *oHe

TYCiHY;

- bU3UKABIK, epicTepai 3epTTey
caJlaCbIH/IaFbl acnanThbIK )KoHe oM
3KCIIEpUMEHTTEPIHIH, MOHIH KepceTy,

0JIap/bIH, HOTHUXKeJIepiH AYPbIC TYCIHAIPY;

- ¢dusuKaNbIK epicTepAiH cunaTTaMaJapbiH
aHbIKTay VIIiH MaTeMaTHUKaJblK ¢U3HKa
TeHJeyJepiH KoJIaHy;

- TeHJeyJiep aJly >XoHe THUIITIK ecenTepAi
HIelly YIIiH >KOFapbl MaTeMaTUKa anlapaThiH
TUIMJAI al/ja1aHy;

- epic  TeopHUACBHIHbIH  TeHJAeyJepiMeH
cUnaTTaJaTblH acepJiepAi Tajajay >KoHe
TYCIHAIPY;

-  ¢usukanblK  epicTep  apacbhIHJAFbI

06alIaHbICThI AaHBIKTAY;
- epic TeOpUSCBHIHBIH dJIEMHIH (pU3UKaJbIK
KepiHiciHJieri opHbIH 6aFasay.

[locnie  ycnewmHoro
oby4aroniuecs OyayT
- U3y4yaTb U CPaBHUBATb QPyH/IaMEHTaJIbHbIE
OCHOBbl TEOPUU CKaJIIPHOTO U BEKTOPHOTO
MoJIeH;

- U3JaraTb CYTb WHCTPYMEHTAaJNbHbIX U
MBICJIEHHBIX JKCIEPUMEHTOB B 00J1aCTH
uccaeloBaHuss (QU3UYECKUX T10JiIeH, BEpPHO
MHTEPIPETUPOBATH UX PE3YJIbTAThI;

- HCII0JIb30BaTh ypaBHEeHHs
MaTeMaTU4ecKkol GU3UKU AJis onpejiesieHus
XapaKTePUCTUK PU3UYECKUX MOoJIel;

- 3ddeKTHBHO HCNOJIL30BATh amnmapar
BbICIIEd MaTeMaTUKWA [Jsd  [OoJy4YeHUs
ypaBHEHHUU U pellleHHs TUIOBBIX 33/1a4;

- aHaJU3UPOBaTb U OOBACHATb 3PPEKTHI,

3aBeplIeHUss  Kypca

KOTOpbIe ONKCbIBAIOTCA ypaBHEHUSIMU
TEOPUH T0JIs;

- BBbIAABJIATDH B3aUMMOCBA3b MEeXay
bU3NYECKMMU NOJISIMU;

- OIIEHHBaTb MeCTO TEeOpHH TOoJs B

dU3MYeCcKOr KapTUHEe MUDa.

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/llpepexeuzumui/Prerequisites

AHa/IMTUKA/bIK TeOMETPHS YKOHE ChI3BIKTBIK,
asrebpa, Kimaccukasiblk MexaHMKa

AHanvTH4YecKkass TeoMeTpUs U JIMHeWHas
asrebpa, Knaccuyeckass MexaHUKa

Analytical Geometry and Linear Algebra,
Classical Mechanics

Kypcmuiy kvickawa mazmynot / Kpamkoe cooepacanue kypca / Course summary

Opic  TeOpHSCHIHBIH  HETI3rl  epexenepi;

OcHOBHBIC ITOJIOXKCHU A TCOpUU T10JI4,

The main provisions of the field theory;
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¢usukanelk  epictep.  CKalsgpibIK  JKOHE
BEKTOPJIBIK (HU3UKaNBIK epicTep. [ 'panuenr,
IMBEPreHIUsT JKOHE LUPKYISIUS; (HU3UKAIBIK
MarblHa. AFbIH JKOHE IMPKYJISAIUs. OpicTepain

apHaibl TypJepi. Bakyymuaarst
ANIEKTPOMATrHUTTIK OPICKE apHaIFaH TEHACYJIEP
Ky#eci. 3arrarbl  AJCKTPOMArHUTTIK  ©OpIC.

TonkeiHABIK TeHACYNEp. | paBUTAIMAIBIK Opic.

¢usnueckue nois. CKanspHble UM BEKTOPHBIE
¢usnveckue mond. ['pagueHTt, IuUBEpreHuus |
uupKynauus; ¢uzndyeckuit cmpica. [lotok u
uupkyasanusa.  CreuuanbHble  BUABL  IOJIEH.
Cucrema ypaBHEHHH JUIsl 3JIEKTPOMATHUTHOTO
IoJis B BaKkyyMe. OJEKTPOMarHMTHOE IOJE B
BEIIECCTBE. BonHoBele YPaBHEHHS.
['paBuTanimonHoe nose.

physical fields. Scalar and vector physical
fields. Gradient, divergence and circulation;
physical meaning. Flow and circulation. Special
types of fields. A system of equations for an
electromagnetic ~ field in a  vacuum.
Electromagnetic field in a substance. Wave
equations. The gravitational field.

Ilocmpexsusummepi/Ilocmpexsusumu/Postrequisites

AcTtpoHOMHUS, Paguosnexrponuka, | ActpoHomusi, PagrosiekTpoHuka, Astronomy, Radioelectronics, Radiotechnics
Pamgnorexnuka Pannorexnuka

bazoapnama scemexuici / Pykosooumens npozpammst / Programme manager
Hynuposa A.M. Teneruna O.C. | Telegina O.S.
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3. 3 Kypc CTyIeHTTepiHe apHAJFaH 3JIeKTHUBTI MoHAep / DJIeKTHBHbIEe THCHHMILIMHBI JUIsi cTyaeHToB 3 kypca / Elective

disciplines for 3rd year students

Onmuxa/Onmuxka/Optics
OKy makcamut / Yueonas uens | Purpose
OnTukaHblH  Herisri  yreIMaapbiH,  ipreni | OcBoeHue OCHOBHBIX noustuii, | Mastering the basic concepts, fundamental
epeKeIIepiH, 3aHIapbl MEH TEHICYJICPIH Urepy (dyHIaMeHTAILHBIX ~ TOJIOXKCHUI, 3aKOHOB U | provisions, laws and equations of optics

ypaBHeHI/Iﬁ OIITUKH

OKbimy

Hamuceci / Pezynemamot ooyuenusn / Learning outcomes

KypcTbl coTTi asKTaFaHHaH Ke#iH 6itim
aJlylmsLiap

- opTaZla 3JeKTPOMAarHUTTIK TOJIKbIHHBIH,
TapaJ/lyblH, ONTHUKAJBIK KyHeJslepAiy,
KOHCTPYKLIMSICBI MEH >KYMbIC TNPUHLUIIH
CUIIATTAWUTBIH  HEri3ri  TyYCiHIKTep MeH
MoJiesbiepai 6iay;

- OINTHKA aHbIKTaMalapblH, TeHJAeyJepiH
>KOHEe 3aH/apblH TYKbIPbIM/IAY KoHE TYCiHY;
- ecelnTey >XoHe cala/blK ecenTep/i Liemly
YIIiH TeHJeyJiep MeH ONTUKa 3aHAapblH

KOJIZJaHY;
- 3epTXaHaJIblK 3KCIEepUMEHT KYprisy,
aJIbIHFaH MaJIiIMeTTep/iH HOTUXKeJIEPiH KoHe
TiKeJlell  JKoHe  ’KaHaMma  eJilleyJiep/iH,

KaTeJliKkTepiH 6arajay;

- TeHJeyJep/ii KoJiZJaHa OTBIPHIN, TabUFaAT
NeH TeXHUWKaJaFbl ONTHUKAJBIK KyObLIbICTAP
MEH NpoLecTep/iH epeKIlegaiKTepiH Taajay;

- ecenTepji IIbIFApy VIUIH CBI3BIKTBIK
anreopa, BEKTOPJIbIK TaJzay,
JuddepeHUANABIK KOHE  HHTerpas/blk

ecenTey 9iCTepiH THIM/AI NalJalaHy;

[locne  ycmemHoro
oby4aromuecs 6yayT
- QaHaJMU3UPOBAThb OCHOBHbIE IOHATHUS U
MOJIe/IM, OINMCBIBAIIIHE PACIPOCTPAHEHUE
3JIEKTPOMAarHUTHOH  BOJIHBI B cpefe,
KOHCTPYKIUIO U MIPHUHIHUII pa60TbI OIITUYECKHUX
CUCTEM;

- GopMy/IMpPOBaTh U MOHUMATb ONpPeEJE/IEeHNUS,
YpaBHEHHUA U 3aKOHbI OIITHUKH,

- HCI0JIb30BaTbypPaBHEHHUs U 3aKOHbI ONTUKHU
JUISl pelleHUsi PacyéTHbIX U KauyeCTBEHHBIX
3a/1ay;

- BBINOJIHATb JIAGOPATOPHBINA 3IKCIEPHUMEHT,
OLIEHWBATb pe3yJibTaThbl MMOJYY€HHbIX JAHHBbIX
15 IMOTpPemHOCTH IMPpAMbIX nu KOCBEHHBbIX
M3MepEeHUH;

- QaHa/M3MpoBaThb C NOMOLIbIO ypaBHEHUU
0COOEHHOCTH OIITUYEeCKUX ABJIEHUH n
IPOLECCOB B MPUPO/Ie U TEXHUKE;

= 3(1)(1)eKTI/IBHO HCIIOJIB30BATH METOAbI
JIMHeHHOW asre6Gpbl, BEKTOPHOrO aHaJIM3a,
nuddepeHIUATBHOTO 5 VHTErpaJbHOrO
MCUYHUCJIEHUs JUUIsl pelleHus 3aaY;

3aBeplleHHss  Kypca

After successful completion of the course,
students will be

- to know the basic concepts and models
describing the propagation of an
electromagnetic wave in the medium, the
design and principle of operation of optical
systems;

- formulate and understand definitions,
equations and laws of optics;

- use the equations and laws of optics to
solve computational and qualitative
problems;

- perform a laboratory experiment, evaluate
the results of the data obtained and the
errors of direct and indirect measurements;
- analyze with the help of equations the
features of optical phenomena and
processes in nature and technology;

- effectively use methods of linear algebra,
vector analysis, differential and integral
calculus to solve problems;

- evaluate the relationship between
mechanical, chemical, thermal,
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-  MeXaHWKaJIblK, XUMHUSJIBIK,  KbLIY,
3JIEKTPOMarHUTTIK »KoHe ONTHUKAJIBIK
KyObLJIBICTAp  apachIHJaFbl  GaNJIAHBICTHI
barasay;

- OKY, OKy-9/liCTeMeJIiK KoHe aHbIKTaMaJIbIK
9/1ebueTTep/li OKU KoHe Tasail 6iay.

- OIleHUBATh B3aHWMOCBSI3U MeXy
MeXaHUYECKUMH, XUMHUYECKUMH, TelJIOBbIMHY,
3JIEKTPOMAarHUTHBIMH U ONTUYECKUMHU
SIBJIEHUSIMU;

- BJIaJIETb YMEHHUEM YUTATh U aHAJIM3UPOBATh
y4ebHY10, y4eOHO-MeTOJUUECKYIO U
CPaBOYHYIO JIUTEPATYPY.

electromagnetic and optical phenomena;

- possess the ability to read and analyze
educational, teaching and reference
literature.

Ilpepexeuzummepi/llpepexeusumul/Prerequisites

Mexanuka, KnaccukanblK MeXaHHMKa, OJIEKTP
JKOHE MarHeTHU3M

MexaHuKa, Knaccuueckas MEXaHHKa,
DJIEKTPUYECTBO U MAarHETU3M

Mechanics, Classical mechanics, Electricity
and Magnetism

Kypcmoiy kbickawma mazmynot / Kpamkoe codepacanue kypca | Co

Heriznepi.  CrIny,
Op TYpii ONTHUKAJIBIK
KECKIHHIH KYPBUIBICHI:  IIBIHBI
MEH Ipu3Manap, JHUH3a1ap,
MUKpOCKOIITap, TEJIECKOIITap. XKapbik
uHTeppepeHuschl.  JKapblk — TuPaKIMACHL.
KapbIKThIH MOJIIPU3ALSICHI. KapbIKThIH
JUCTIEPCUSACH, JKYTBUIYbl JKOHE INAIIBIPAYBI.
TaburaTTarsl )KapbIK KYObLIbICTaphI.

doromerpus
miameipay  3aHJapebl.
Kyneneperi
IJIacTUHAJIAP

LIaFbLITY,

OcHOBBI  (oTOMETpHH. 3aKOHBI
OTpa)keHus, paccesiHusl.

M300pakeHUs B PA3IUYHBIX
CHCTeMax: CTCKISSHHBIC IUIACTUHBI W TPU3MBI,
JMH3HI, MHUKPOCKOTIHI, TEJIECKOTIBI.
Wntepdepennuss  cera. [udpakuus  cBera.
[Tonspuzanusa ceera. Jlucnepcus, MOVIONIEHUE U
paccesinue cBeta. CBETOBBIE SIBICHUS B IPUPOJIE.

IIPEJIOMIIEHUS,
ITocTpoenue
ONTUYECKUX

ursesummary
Fundamentals of photometry. Laws of
refraction,  reflection, scattering. Image
construction in various optical systems: glass
plates and prisms, lenses, microscopes,
telescopes. Interference of light. Diffraction of
light. Polarization of light. Dispersion,

absorption and scattering of light.
phenomena in nature.

Light

Ilocmpexsusummepi/Tlocmpexsusumu/Postrequisites

Atom, aTtoMm AIPOChl  JKQHE  DJIEMEHTap
OemmekTepAiy pusukacel, KBaHTTHIK MeXaHUKa,
ActpoHomusi, Onumnuaza ecenTepiH ILIbIFapy
onictemeci

HacCTUlIl, KBanToBas MEXaHHKa, ACTpOHOMI/ISI,
MCTOI[I/IKa pEeIICHUA OJIMMIIMAHBIX 3a1a4

duzuka aTOMa, aTOMHOI'0O sgApa U 3JICMCHTAPHBIX

Physics of Atom, Atomic Nucleus and
Elementary Particles, Quantum Mechanics,
Astronomy, Methods of Solving Competitive
Tasks

bazoaprama scemexuiici / Pykosooumens npozpammut | Program

me manager

KacbimoBa A.T'., Hynuposa A.M.

Teneruna O.C., KaceimoBa A.T.

Telegina O.S., Kasymova A.G.
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TonKbIHObBIK, 20MEeMPUATIBIK, HCIHE K6AHMMbBIK ORMUKA /
Bonnosas, zeomempuueckas u keanmoesan onmuka / Wave, Geometric and Quantum Optics

OKy makcamut / Yueonasn uenw | Purpose

TONKBIHABIK, TCOMETPHUSUIBIK JKOHE KBaHTTHIK | OcBoeHue 0a30BbIX MOHATHH, QyHIamMeHTanbHbIX | Mastering the basic concepts, fundamental
ONTHUKAHBIH  HETI3ri  YFBIMAAPBIH,  ipreii | MOJOXKCHMH, 3aKOHOB W ypaBHCHMI BOJIHOBOM, | provisions, laws and equations of wave,
epexesIepiH, 3aH1apbl MEH TCHICYJICPIH UTEPY TCOMETPHYUCCKOM W KBAHTOBOM ONTHUKH geometric and quantum optics

Oxwvimy namuoiceci / Pesynomamut o0yuenusn / Learning outcomes
Kypctbl coTTi askTaFaHHaH KeiiH OimiMm | [locie  ycmemHoro — 3aBepmieHHs1  Kypca | After successful completion of the course,
aJTynmibLIap oby4aromuecs OyayT students will be
- OINTHUKAaJbBIK XyHesJepJiH KOHCTPYKLHUACHI | - OOBACHATb KOHCTPYKUMIO W npuHuMO | - know the design and principle of

MeH XYMBIC icTey NIPUHLUIIH 6i1y;

-  TeOMEeTpUSJIbIK, TOJIKbIHJABIK  >KoHe
KBAaHTTBIK OITUKAHBIH, aHbIKTaMaJlaphblH,
TeHJeyJepiH KoHe 3aHJapblH TYKbIpbIMJAy
>KOHE TYCiHY;

- TUINTIK ecenTeyjiep MeH calaJblK
ecenTep/i LIbIFApPy VIUIH TeOMeTPHUSAJBIK,
TOJIKbIHABIK  »K9HEe  KBAHTTBIK  ONTHUKa
TeHJeyJepi MeH 3aHAapbiH KOJIZAHY;

- 3epTXaHaJIblK 3KCIepUMEHT KYprisy,
aJIbIHFaH MaJIiIMeTTep/iH HOTUXKeJIEPiH KoHe
TiKeJlel  >KoHe  ’KaHaMma  eJilleyJiepJiH,
KaTeJliKTepiH Tajay koHe 6afasay;

- TabuFfaT MeH TeXHHUKaJaFbl ONTHKAJbIK
KYObLIBICTAp/bIH epeKIIeNiKTepiH Taagay;

paboThl ONTUYECKUX CUCTEM;

- GopMyJIMpPOBAaTbh U MOHUMAThb OIpeJleJIeHUs],
ypaBHEHUs] W  3aKOHbl T'eOMETPHUYECKOH,
BOJIHOBOM 1 KBAHTOBOM OITHKHU;

- UCIOJIb30BaTb ypaBHEHHSI U  3aKOHbI
reoOMeTpU4YEeCKOW, BOJIHOBOW W KBaHTOBOH
ONTHUKHU JJIs1 pellleHUs] TUMOBbIX PAaCYETHBIX U
KavyeCTBEHHBIX 3a2/1aY;

- BBINOJIHATbL JIAOOPATOPHBIM 3KCIEPUMEHT,
aHaJIM3UPOBaTh M OLIEHUBATb pPe3yJbTaThl
MOJIYYEHHBIX JAHHBIX U MOTPEIIHOCTH MPSAMBbIX
Y KOCBEHHBIX U3MEPEHUH;

- aHaJU3UPOBATh OCOOEHHOCTH ONTUYECKUX
sIBJIEHUU B IPUPO/Ie U TEXHUKE;

- 950QeKTUBHO UCNOJb30BaTb METOJbl U

operation of optical systems;

- formulate and understand definitions,
equations and laws of geometric, wave and
quantum optics;

- use the equations and laws of geometric,
wave and quantum optics to solve typical
computational and qualitative problems;

- perform a laboratory experiment, analyze
and evaluate the results of the data
obtained and the errors of direct and
indirect measurements;

- analyze the features of optical phenomena
in nature and technology;

- effectively use methods and techniques of
higher mathematics to solve problems;

- ecenTep/i WIbIFApy VIIiH >KOFaphl | IPUEMbI BBICIIEHM MaTeMaTHKU JJis peuieHusd | — to identify the relationships between
MaTeMaTUKaHbIH d/licTepi MeH TacilJepiH | 3ajay; mechanical, chemical, thermal,
TUIM/JI Nailjjanany; - BBISIBJISATD B3aUMOCBSI3U Mexay | electromagnetic and optical phenomena;

- MeXaHUKaJIbIK, XUMUSAJIBIK, KbLJTY, | MEXaHUYECKHMH, XHMHUYECKMMHM, TeNJOBbIMY, | - possess the ability to read and analyze
3JIEKTPOMArHUTTIiK >KoHe ONTHKAJIBIK | 3JIEKTPOMarHUTHbIMU U ontuyeckuMu | educational, teaching and reference
KyObLJIBICTAp  apacbhIHJaFbl  0aWJIaHBICTHI | SIBJIEHUSIMU; literature.

aHBIKTaY; - BJIaJIeTb YMEHHEM YHUTATb U aHAJU3UPOBATh

- OKY, OKY-9/liCTeMeJIiK K9He aHbIKTaMaJIblK | Y4e6HYIO, y4e6HO-MEeTOAUYECKYIO U
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9/1ebueTTep/li OKH K9He Tasijau 6iay.

| cipaBouHYyI0 AMTEpATYDY.

Ilpepexeuzummepi/llpepexeusumul/Prerequisites

Mexanuka, KnaccukanblK MeXaHHMKa, OJIEKTP
YKOHE MarHeTH3M

MexaHuka, Knaccuueckas MEXaHMKa,
DJIEKTPUYECTBO U MAarHETU3M

Mechanics, Classical wmechanics, Electricity
and Magnetism

Kypcmuiy kvickawa mazmynwt / Kpamxoe codepicanue kypca | Co

ursesummary

TonkpiHABIK ~ onTuka  3aHmapel.  Depma
NPUHIHMIT. [ €OMETPUSIIBIK OINTHKA 3aHIaphl.
OnTHKanbIK Kylenepaeri )apblK CoyJenepiHiH
Tapary KOJbH Kypy. OUTHKANBIK JKYyHeIepaiH
cumarTamaiapbl,  OJapAblH  MYMKIHIIKTEPI;
OIITHUKAJIBIK Kyhenepaiy KEMIIUTIKTEPI.
XKapoikTeiH 3arneH opekerrecyi. Coyneneny
3aHJIapHhI.

3akoHbl BOJIHOBOM onTuku. [Ipunmun @epma.
3akoHbl reomerpuuecko ontuku. Iloctpoenue
X0/l1a CBETOBBIX Jy4yed B ONTHUYECKUX CHUCTEMax.
XapakTepuCTUKU  ONTHYECKUX  CHUCTEM, X
BO3MOKHOCTH; HEJOCTAaTKU ONTHYECKUX CHCTEM.
B3aumopeiictBue cBera C BELIECTBOM. 3aKOHBI
W3IIy4EeHHUS.

The laws of wave optics. The Fermat principle.
The laws of geometric optics. Construction of
the course of light rays in optical systems.
Characteristics of optical systems, their
capabilities; disadvantages of optical systems.
The interaction of light with matter. The laws
of radiation.

Ilocmpexsusummepi/TIlocmpexsusumu/Postrequisites

AtoM, aroMm SAPOCHl  JKOHE  DJIEMEHTap
OemmexkTepaiy pu3ukacel, KBaHTTBHIK MeXaHUKa,
ACTpOHOMHUS

dusuka aToOMa, aTOMHOI'0 dApa U 3JICMCHTAPHBIX
qaCTull, KBanToBas MCXaHHKaA, ACTpOHOMI/IH

Physics of Atom, Atomic Nucleus and
Elementary Particles, Quantum Mechanics,
Astronomy

Bazoapnama sncemexwici / Pykosooumens npozpammut | Program

me manager

KaceimoBa A.I'., HynupoBa A.M.

Teaernna O.C., KaceimoBa A.T.

Telegina O.S., Kasymova A.G.
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Duzuxanvik ecenmepoi wieuty 6ouvinuia npakmuxym / llpakmuxym no pewenuto guzuueckux sadau / Workshop on Solving Physical Tasks

Oky maxcamul / Yueonas yenw / Purpose

Du3MKaIbIK €CeNTepAiH KIKTEIyl, TUIITEPI MEH
KYpBUIBIMBI ~ TypaJibl OUTIMAI  KaJBIITACTBIPY;
€CenTep/Ii IIbIFapy, KYpacThIpy JXKoHE Oaranay
O/iCTEeMECIHIH JaFablUIapbIH, COHAANM-aK ecell
IIBIFAPYFa OKBITY KYpaJIapbIH UTEPY.

dopmupoBaHue 3HAHUH O KJIacCU(PUKAIUAX,
TUNAX W CTPYKType  (u3MYeCKHX  3ajad;
MpUOOpETeHNE HAaBBIKOB METOAMKU PELICHHUS,
COCTaBJIECHHUS M OLICHMBAHMs 3a7ad, a TaKKe
cpelcTBax 00y4eHHsl PEIICHUIO.

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.

OKbimy

KypcTel coTTi afKTaFaHHaH KeHWiH Oimim
asymbliaap

- ¢Qu3UKaIbIK ecenNTepAiH »KiKTeJyi MeH
TYpJiepiH, oJlapAbl WbIFAPYAbIH d/icTepi MeH
TaCiZiepiH 6isny KoHe TYCiHY;

- 9pTypJii TUNTeri pu3nkKa ecenTepiH TYCiHY
KoHe LIbIFapa 6iny, I9HApaJIbIK
O6aiislaHbICTap OPHATY;

- IpaKTUKaJlaH oTy Ke3eHiHJe ecenTephi
HIbIFAapyFa YUpeTy Ke3iHJe KpUuTepuas/bl
6arasiay XKyHeJsiepiH TYCiHY X9He KOJIJaHY;

- 6ip TunTeri ecenTepAi WbIFapyAa apTypJi
aaicrepal KOJIZIAHY, KOJIJaHbLJIaThIH
dJiicTepAiH TUIMAIIITIH Tanzay;

- KOWbLIFAH MaKCaTKa *KoHe epekiie O6iJiM
6epy KaXKeTTiiKTepiHe 6aiJIaHbICThI
OKYLUbLJIAP/IbIH IIbIFapa aJlaTblH GU3UKAJIBIK,
ecenTepai TaHgay enTiygiKTepi MeH
JlaFIblJIapbIH MEHTEpY;

- QU3UKAJBbIK ecenTepAi IIbIFAPY YIIiH OKYy
cabakTapblH >K06asiay KbI3BMETiHiH OapJibIK
KOMIIOHEHTTEpIH CaHaJibl TypJe OpbIHJAAY
enTiIiKTepl MeH AaFAblJIapblH MEHTEepY;

- KOMBLIFaH JUJAKTUKAJIbIK MaKCcaTKa »KoHe
OKYLIbLIAP/IbIH, epekiie 6iJ1iM bepy

- 3HaTh U NOHUMATb KJIACCUPUKALUU U TUIIBI
dusuyeckrux 3ajay, MeToAbl U INPUEMBI HX
peleHus;

- NOHMMaTh M yMeTb pellaTb 3aJadu 1o

du3vke pasHOro THIMA, YyCTAaHABJWBATh
MeXIpeMeTHbIE CBA3H;
- TNOHMMAaTb W  NPUMEHATb  CHUCTEMBbI

KpPUTEPHUAJbHOIO OlLeHWBAHUSI MPU OOYYEHHHU
pellleHHUI0 33Zlad B MepHOJ, MPOXOXKIAEHUS
NPAKTHUKU;

- TNpPUMEHSAATb pas3JiMyHble MeTOoJbl MpPH
pellleHUH 33/1a4 OJIHOTO THUIIA, AaHAJIM3UPOBATh
3pEeKTUBHOCTDb NPUMEHSIEMbIX METO/]0B;

- BJaJleTb YMEHHUSMU M HaBbIKaMH Moj60pa
bu3nYecKUx 3aja4d A pellleHUus y4alu[dMUCs
B3aBHCUMOCTH OT IIOCTaBJEHHOW IeJu |
0C00bIX 06pa3oBaTe/bHbIX MOTPEOHOCTEH;

- BJIQJIeTh YMEHUSIMU U HaBbIKaMU OCO3HAHHO
BBINOJIHAATh BCE KOMIIOHEHTbI [1€ATeJIbHOCTH
NPOEKTUPOBAHUSI  yYeOHbIX 3aHATUH 1O
pelieHUt0 GU3UYECKUX 33/a4;

- BHOCHUTb U3MEHEHHs B yCJIOBUSA 33a4a4d WU

CaMOCTOATEJIbHO paBpa6aTbIBaTb 3ala4d B

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;

- make changes to the conditions of the task
or independently develop tasks depending
on the set didactic goal and the special

Hamuceci / Pezynemamot ooyuenusn / Learning outcomes
[locne  ycmemHOro  3aBeplieHHs — Kypca
obyyarommecs OyayT
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KaKeTTiJiKTepiHe O6alaHbICTBl TalCblpMa
lIapTTapblHA e3repicTep eHrisy HeMece
TalncblpMaJap/ibl 63 6eTiHLIe a3ipJiey.

3aBHUCUMOCTH oT IIOCTaBJIEHHOU
JUJaKTUYECKOU LeJn U 0COOBIX
06pa30BaTeIbHbIX IOTPEOHOCTEN YUALTUXCS.

educational needs of students.

Ilpepexeuzummepi/llpepexeuzumui/Prerequisites

MaTeMaTHUKa/lbIK, TaJljay,
JAuddepeHuanblK )xoHe UHTeTrpalJblK
ecernreyJsiep, MekTenTeri 3KCliepuMeHT
TeXHUKAChI

MaTeMaTHyeCcKHUH aHaIU3,
JuddepeHypaibHOE U UHTErPAJIbHOE
ucuyuciaenue , TexHrKa LIKOJIBHOTO
JKCIlepUMEeHTa

Mathematical Analysis, Differential and
Integral Calculus, Technique of School

Experiment

Kypcmuiy kvickawa mazmynot / Kpamkoe codepicanue Kypca / Course summary

Ou3MKaNBIK ~ecenTepli IIenryai  OKBITYIBIH
TEOPHSACHI MEH QnicTeMecCiHIH JKaJIIbL
MOcCeJIeNiepi: ecenTepal KiKTey, IIenry omicTepi
MEH ToCUIAEDI, ecenrepai 101(S311371 113
JKaJIMblIAaHFaH KaOineTiH KAJIBIITACTBIPY
omicreMeci, (¢uU3MKa €CeNnTepiH UIbIFApyIbl
OKBITYABIH  Ke3eHIepi. OpTYypiai  TUOTETI
ecenTepl LIyl OKbITYAbIH TEOPHICHl MEH
ozicTeMect: ecernrey, 9KCIIEPUMEHTTIK,
rpadUKanblK, canajiblK, JOTMKaJblK, KeIeH]l
ecenTepAl UICIMIyAIH OAICTepl MEH ToculIepi;
ecenrey, HKCIEPUMEHTTIK, rpaduKansbk,
canasblK, JIOTUKaJIbIK, KEIIEH 1 €CenTep Il LIery
MPOIECIHIH KYPbUIBIMBI; OKYILBUIAPBI €CenTey,
AKCIIEPUMEHTTIK, rpaduKanbIk, camajeblK,
JIOTHKAJIBIK, KeIIEH I ecenTepii Lenyre yipery
OOMBIHIIA MYFaliM KbI3METIHIH KYPBUIbIMbI
tanceipmanap. Ilonapansik OGaitnaHbicTapsl Oap
(bUBUKANBIK ~ ecenTepl IIEeNIyIiH  dicTepi,
onmictepi MeH onictemeci. Mexannka, MKT >xone
TEPMOJMHAMHUKA, DJEKTP JKOHE MAarHeTH3M,
TEOMETPHSUIBIK ~ JKOHE  TOJKBIHJBIK  ONTHKA,
KBaHTTHIK (u3MKa OOWBIHINA €cenTepiAl OKBITY
TEOPUSCHI MEH ONIICTEMECIHIH HaKTbl

OO6mue BOMPOCH TEOPUU U METOAUKU OOydeHUS
pemieHrI0 (QU3MYECKUX 3aj7ad: KiacCUPUKAIUH
3a/1a4, METOJbI U CIIOCOOBI PEIICHUS, METOINKA
¢dbopmupoBanusi 00OOUIEHHOTO YMEHHS pellaTh
3aauu, dSTambl OOYyYEHHUsS pEIIeHHI0 3a1ad o
¢usuke. Teopust 1 MeTOAMKA OOYUCHHUS PEIICHUIO
3aJa4 Pa3HOTO THUIIA: METOJBI U CLIOCOOBI PEIICHHS

BBIYMCIIUTCIBHBIX, 9KCIICPUMCHTAJIbHBIX,
Fpa(l)I/ILIeCKI/IX, Ka4C€CTBCHHBIX, JJOTUYECCKHX,
KOMIIJICKCHBIX 3aaay, CTPYKTYpa mnmponecca
peICHUA BBIYHMCIINTCIIBHBIX,
OKCIICPUMCHTAJIBHBIX, Ip a(queCKHX,

Ka4yeCTBEHHBIX, JIOTUYECKNX, KOMIUIEKCHBIX 3a7a4;
CTPYKTYpa JAEATEIbHOCTH YUYHUTENs MO0 OOy4eHUIO
y4Yaluxcs peuIeHuo BBIYMCIIUTEIIBHBIX,
JKCIIEPUMEHTAJIbHBIX, rpadu4ecKux,
Ka4yeCTBEHHBIX, JJOTUYECKNX, KOMIIJIEKCHBIX 33]1a4.
IIpuémbl, MeTOmpl M METOAMKA  PEIICHUS
(bu3MYeCKUX 3a/1a4 C MEXIPEIMETHBIMU CBSI3IMHU.
YacTHble BOMPOCHI TEOPUUU METOJUKH OOyYeHHS
3aga4 o mexanuke, MKT wu Tepmoamnamuke,
JJIEKTPUYECTBY U MAarHETU3MY, T€OMETPUUECKOU U
BOJIHOBOI ONTHKE, KBAaHTOBOM (hu3nke. MeToauka

OILICHUBAHUW PCUICHUS 3a0a4.

General questions of the

theory and

methodology of teaching solving physical
problems: classifications of problems, methods
and methods of solving, methods of forming a
generalized ability to solve problems, stages of
learning to solve problems in physics. Theory
and methodology of teaching solving problems
of various types: methods and methods of

solving computational,

experimental,

graphical, qualitative, logical, complex
problems; structure of the process of solving

computational,  experimental,

graphical,

qualitative, logical, complex problems;
structure of the teacher's activity in teaching

students to solve computational,

experimental,

graphical, qualitative, logical, complex

problems tasks. Techniques,

methods and

methodology for solving physical problems
with interdisciplinary connections. Particular
questions of the theory and methodology of
teaching problems in mechanics, MKT and
thermodynamics, electricity and magnetism,
geometric and wave optics, quantum physics.
Methodology for evaluating problem solving.
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Mocenenepi. Ecenmrepni  memynmi  Oaranay
ozicTeMeci.

Ilocmpexsusummepi/Ilocmpexeuzumut/Postrequisites

OsmMmnuaa ecenTepid mbiFapy daicremMeci Metoauka peiieHus OJUMITHATHBIX 331a4 Methods of Solving Competitive Tasks

bazoapnama scemexuiici / Pykosooumens npozpammul / Programme manager

Hynuposa A.M., Koc:kanoBa A.T'. | Tesernna O.C. | Telegina O.S.
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3epmmey ecenmepin wieuty adicmemeci / Memoouka pewrenus uccnedosamenwvckux zaoay / Methods of Solving Research Tasks

Oky maxcamul / Yueonas yenw / Purpose

®usnkanarel 3epTTey ecedi, OHBIH KYPBUIBIMBL,
IIBIFAPY EPEKIICTIKTepl JKOHE TaHBIMABIK pelli
Typajbl TYCIHIK KaJbIITACTHIPY; OKYLIBUIAPIBIH
’KapaTbUIBICTaHy CayaTTBUIBIFBIH KaJIBIITACTBIPY
YUIIH 3€pTTey €CenTepiH IIbIFapy IarabUIapbl
MEH OKBITY 9JIICTEMECIH MCHIEPY

dopmupoBaHue MIpeICTaBICHUS 00
HCCIIeIOBATENILCKON  3amave 1o  ¢usmke, ¢
CTPYKTYpe, O0COOEHHOCTSIX pelieHus u

[I03HABATEIbHOM POJIM; MPUOOPETEHUE HaBBIKOB
pelieHrsT M METOAMKH OOYyYeHHUs pPELICHUIO
HCCIIEIOBATENbCKUX 3a4a4d Ui (OPMHUPOBAHUS
€CTECTBEHHOHAYYHOM rPaMOTHOCTH YYaLTUXCS

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

Hamuceci / Pezynemamot ooyuenusn / Learning outcomes

KypcTel coTTi afKTaFaHHaH KeHWiH Oimim
aJymsLiap

- 3epTTey (QU3UKa/BIK ecCelNTepiH LbIFapy
dAicTepi MeH TaciZiepiH 6iay »KoHe TYCiHY;

- ¢usrka OoWbIHLIA 3epTTey ecenTepiH
HmibIFapa OijJly, NoHapa/blK OalJaHbICTAP
OpHary;

- IpaKTUKaJaH OTy Ke3eHiHJe ecenTepAi
IIbIFApyFa YUpeTy Ke3iHAe KpUTepUuasbl
Oafasiay »KyHheJsiepiH TyCiHY )XoHe KOJIJaHYy;

- 3epTTey ecenTepiH LIbIFApyAa opTypJi
aaicrepai KOJIJJaHy, KOJIJAHbLJIaThIH
dAicTepAiH TUIMALIITIH Tangay;

- 3epTTeJIeTiH TaKbIPBINKA, MaKCaTKa oHe
apHaibl 6iniM  Gepy  KaXKeTTiJiKTepiHe
6al1IaHbICThI OKYLUbLJIApAbIH LIbIFapa
aJaTblH (QU3MKaJBIK 3epTTey ecenTepiH
TayJay enTuliKTepi MeH  JaFAblIapblH
MeHrepy;

- Ou3MKa/IbIK 3epTTey ecenTepiH LIbIFapy
YIIiH OKy cabaKTapblH k00aJjiay KbI3MeTiHiH
6apJibIK KOMIIOHEHTTEpiH caHajbl TYypJe
OpbIHJAY eNTiJiKTepi MeH JarAblJapblH

[locne  ycnmemHoro
obyyarommecs OyayT
- 3HaTb M IOHUMAaTb MeTO/bI
pelieHUs
3ajay;

- yMeThb pelllaTb MCC/leJoBaTe/bCKUe 3aJjlauu
no ¢u3MKe, YCTAHABJIMBATh MEXIPEJMETHbIE
CBSI3H;

- [OHMMaTb U  NPUMEHSITb  CUCTEMBI
KPUTEPHUAJbHOTO OLlEHWBAHHA MPU OOYIEHUH
pelleHUI0 33/ad B IepHUOJ IPOXOXKIeHUs
NPaKTUKHU;

- TNPUMEHSTb pa3JMYHble MEeTOJAbl NP
pelieHUU Mcce0BaTe/IbCKOM 3a/jayy,
aHaJIM3UpPOBATh 3pPeKTUBHOCTD
IpUMEeHsIEMbIX METO/0B;

- BJIaJIETb YMEHUSIMM U HaBbIKaMHu Moj6opa
MCC/IeIOBATE/IbCKUX QU3UYECKUX 3aJay [Jis
peuleHUss y4YallUMHUCA B 3aBHCHMOCTH OT
M3y4yaeMOW TeMbl, IOCTABJEHHOW LeJU H
0CcOo6bIX 06pa30BaTebHBIX NOTPEOHOCTEH;

- BJIaJIeTb YMEHUSIMU U HaBbIKAMHU OCO3HAHHO
BBINOJIHATh BCE KOMIOHEHTHI J1esITEeJIbHOCTH

3aBeplieHHs  Kypca

U TPUEMBI
UcCe0BaTEJNbCKUX  (QU3NUYECKUX

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
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MeHrepy;

- KOWBUIFaH JAUJAKTUKAJIBIK MaKCaTKa XKoHe
OKYyWIbLIAP/bIH  epeklle  6ijlim oepy
KaKeTTiJIiKTepiHe 0al/aHbICThl TalCblpMa
lIapTTapblHA e3repicTep eHridy HeMmece
TalncblpMaJap/ibl 63 6eTiHLIe a3ipJiey.

NPOEKTUPOBAHUS  Y4yeOHbIX 3aHATHUH 1O
pelIeHHI0 UCC/Ie[J0BaTeNbCKUX (PU3UUECKUX
3a/avy;

-BHOCUTb U3MEHEHUSI B YCJOBUS 33Jaud WU
CaMOCTOSITE/IbHO pa3pabaThiBaTh 33/a4yd B
3aBUCHUMOCTHU OT IOCTaBJIEHHOU
JUJaKTUYECKOU LeJn U 0COOBIX
006pa3oBaTeIbHbIX IOTPEOHOCTEN yYAIIUXCS.

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

Ipepexsuzummepi/llpepexeuszumeut/Prerequisites

Mexanunka

‘ Mexanuka

| Mechanics

Kypcmuiy kvickawa mazmynot / Kpamkoe codepicanue Kypca / Course summary

MexrenTeri ¢u3nka KypcolHaa "3eprrey ecebi”
VFBIMBIH ~ aHBIKTay. DU3UKAHBI  OKBITYAAFbI
3epTTey MIHJAETIHIH POJl MEH OpPHBIH aHBIKTAY;
3epTTey MIHJETTEPIHIH TMOHAPANBIK CHIIATHI.

Mexanuka, MKT xoHe TepMOaMHAMMKA,
ANEKTP, DMEKTP Ti30eri TeOpHsChl, MarHETU3M,
JJNIEKTPOJIMHAMUKA, TEOMETPHUSUIBIK  OITHKA,

TOJIKBIHJIBIK ONTHKA, aCTPOHOMHMS OOMBIHIIA
’KapaTbUIBICTaHy CayaTTBUIBIFBIH KaJIBIITACTBIPY
YILIH 3epTTey MiHAETTEepiH TaHJay 'KOHE Tajjiay.
OnuMmnuanganbk J€Hrenaeri 3eprrey ecentepin
tangay. Tect TypiHzeri 3epTTey TancblpManapsbl.
3epTTey  ecenTepiH  MIBIFAPYABl  OKBITY
onmictemeci.  3epTTey  ecenTepiH  HIbIFapy
Ke3eHIepiH Oaranay omicremeci. Epekmie Gimim
Oepy KaXeTTUTIKTepi 6ap OKyLIblIapFa apHalIFaH
3epTTey ecenTepi.

OmnpezneneHue  MOHATHA — «UCCIIEAOBATENbCKas
3aJada» B IIKOJBHOM  Kypce  (DH3HKH.
OmnpezneneHue pojiu U MecTa HCClel0BaTeIbCKON
3a/1a4n npu o0yueHuun buzuke;
MEXTUCIUTITHHAPHBIHA XapakTep
uccnenoBaTenbckux 3aaad. [lomoGop u anamus
WCCIIEIOBATENILCKUX 3adad Uit (OPMHUPOBABHUS
€CTECTBEHHOHAYYHOM I'PaMOTHOCTH 110 MEXAHUKE,
MKT u TepmoanHaMuKe, MIEKTPUIECTBY, TEOPUHU

AJIEKTPUYECKUX LETIEH, MarHeTu3My,
BJIEKTPOJIMHAMUKE, TE€OMETPUYECKON  OMNTHKE,
BOJHOBOM  ONTHUKE, acCTPOHOMHUH.  AHaIu3
HCCIIEA0BATEIbCKUX 3a1a4 OJIMMITHATHOTO
ypoBHs. MccnenoBarenbckue 3agaud TECTOBOIO
THUIA. Mertonuka oOy4eHus PELICHUIO
HCCIIEI0BATENBCKUX 3a7ad4. Meronuka

OIICHUBAHMS 3TAIllOB PCIICHUA UCCICA0BATCIIBCKUX
3agau. MccnenoBaTenbCkue 3a1auul A yqaruxcs
¢ 0coObIMH 00pa3oBaTeIbHBIMU NOTPEOHOCTSIMHU.

Definition of the concept of "research task™ in
the school physics course. Determination of
the role and place of the research task in
teaching physics; interdisciplinary nature of
research tasks. Selection and analysis of
research tasks for the formation of natural
science literacy in mechanics, MCT and
thermodynamics,  electricity, theory  of
electrical circuits, magnetism,
electrodynamics, geometric optics, wave
optics, astronomy. Analysis of research tasks

at the Olympiad level. Research tasks of the
test type. Teaching methods for solving
research ~ problems.  Methodology  for

evaluating the stages of solving research
problems. Research tasks for students with
special educational needs.

Iocmpexsusummepi/ITocmpexeuzumut/Postrequisites

Kypaeniniri >korapbl GU3HKAIBIK ecenTep

‘ du3nueckue 3a4a4y NOBBIIIEHHON CI0KHOCTU

\ Physical Tasks of Increased Complexit

bazoaphama scemexwici / Pykoeooumens npocpammer / Programme manager
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4. 4 Kypc CTyJeHTTepiHe apHAJFaH JEeKTHUBTI NMoHJep / DJIeKTHBHbIe TUCHHUILUIMHBI Ui cTyaeHToB 4 Kypca / Elective

disciplines for 4th year students

bIkmumanovikmap meopusacol yHcoHe MamemMamuKaivlK cmamucmuka /
Teopus eepoamunocmeit u mamemamuueckan cmamucmuxa / Theory of Probability and Mathematical Statistics

Oky maxcamul / Yueonasn yenw / Purpose

Tunrik ecenTepii MbIFapy YIIiH BIKTUMAJIbIK
TEOPUSCHl MEH MAaTEeMaTUKAIIBIK CTaTUCTUKAHBIH

dopMHUpOBaHHE  HABBIKOB HCII0JIb30BaAHUS
OCHOBHBIX TOHATUH, TeopeM U (QopMyT Teopuu

Formation of skills in using basic concepts,
theorems and formulas of probability theory and

HETri3ri  YFBIMJIapbIH,  TeOpeMayapbl  MCH | BEpOSTHOCTSH W MaTeMaTmuyeckoil craructuku | mathematical statistics to solve typical problems
bopmyanapeia KOJIJIAHY JAFIBUTAPBIH | JJISl PEIICHUS] THITOBBIX 33124
KaQJIBIITACTBIPY

Okvimy namuoiceci / Pezynomamut 00yuenusn / Learning outcomes
KypcTtel coTTi asfKraraHHaH Ke#iH 6iniM | [locne  ycmemHoro  3aBepiieHus  Kypca | After successful completion of the course,
aJTymibLIap obyyarommecs OyayT students will be
- BIKTUMaJIJIbIK TEOPUSCHI MeH | - 3HaTb M NOHUMAaTb OCHOBHble TepMHUHBI, | - to know and understand the basic terms,
MaTeMaTHUKaJblK CTaTUCTUKaHbIH, HeTi3ri | TeopeMbl U GopMyJibl TeopuUu BepossTHOCTeHl | theorems and formulas of probability theory
TEPMUH/IEPIH, TeopeMaJsiaphbl MEeH | U MaTeMaTU4YeCKON CTaTUCTUKH; and mathematical statistics;
dbopMysanapbliH 6isly )K9He TYCiHY; - WCHO0JIb30BaTb TeopeMbl U ¢opMyJibl | — use theorems and formulas of probability
- TUIITIK ecenTepzi ey YIIiH | TeOpuU BepOSAITHOCTEM M MaTeMaTuyeckod | theory and mathematical statistics to solve
BIKTUMaJIAbIK TEOPUSCHI MEeH | CTaTUCTUKHU JiJisl pellleHHs TUTIOBbIX 3a/1ay; typical problems;
MaTeMaTHKaJIbIK CTaTUCTUKaAHBIH | - aHAJU3UpPOBaTh NMOCTAaHOBKY 3ajZilauM, xoj, | — analyze the formulation of the problem, the
TeopeMaJsiapbl MeH popMyJiajapblH KOJ/IaHy; | BBIOpaHHbIM METO/L M pe3yJ/IbTaT pelleHus; course, the chosen method and the result of
- MOacCeJIeHIH  TYXbIpbIMbIH, 0apbIChlH, | - IPUMEHATb TeopeMbl U ¢opMyJibl Teopuu | the solution;
TaHJaJIFaH 9iCiH >koHe IlelliM HOTH)KeCiH | BEpOSITHOCTEN u MaTeMaThdeckol | — apply theorems and formulas of probability
TaJjaay; CTAaTUCTUKU JJis pelleHUs 3a7a4 no ¢usuke | theory and mathematical statistics to solve
- (u3uKa KoHe aCTPOHOMUS MacesieJiepiH | U aCTPOHOMMUH, a TaKXe BbINOJHEHUs | problems in physics and astronomy, as well
Hiemury, COHAAM-aK 3epTXaHaJIbIK, | JIJAOOPaTOPHBIX pabor, NPOEKTOB u | as to perform laboratory work, projects and

YKYMBICTAP/bl, )KOOATAP/Ibl )KoHE JUIJIOM/bIK
YKYMBICTAp/bl OpbIHJAY YIIiH BIKTUMaJJbIK
TEOPUSICHI MeH MaTeMaTUKaJbIK
CTaTUCTUKAHBIH, TeopeMaJiapbl MeH
dbopmMysasapblH KOJAaHY;

JIUTIJIOMHBIX paboT;

- OLIeHMBATb [IOCTOBEPHOCTb HWHQOpPMalUH,
N0JIy4eHHOHU CaMOCTOSITEJbHO u u3
CTOPOHHUX HWCTOYHUKOB, B TOM YMCJIE CETH

HHTEpPHET

theses;

- evaluate the reliability of information
obtained independently and from third-party
sources, including the Internet
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- ©3 OeriMeH oHe 6acKa 9oJleOHeT
Ke3JlepiHeH, COHBbIH, IilIiHAe  WHTEpHeT
»KeJlicCiHeH aJIbIHFaH aKInapaTThbIH

JYPBICTBIFbIH 6aFajiay

Ilpepexeuzummepi/llpepexeuzumut/Prerequisites

MaTeMaTHKanblK Tajjay, AHaJUTUKAJBIK,
reoMeTpHs XKOHE ChI3bIKThIK ajJredpa

MaTtemaTuyeckuil aHaau3, AHajauTH4YecKad
reoMeTpHUs U JIMHeHHas ajareopa

Mathematical analysis, Linear Algebra and
analytical geometry

Kypcmuiy kvickawa mazmynst / Kpamrkoe codepicanue Kypca / Course summary

Kesneiicok OKHFajap:
KJIACCUKAJIBIK ~ QHBIKTAMAChl, CTAaTHCTUKAJIBIK
KOHE T€OMETPHSIIBIK BIKTUMAJI/IBIK.
KomOunaropuka Herizaepi. bIKTUMaNIBIKTBIH
HETIi3r1 TeopeMayapbl: KOCBIHIBI TEOPEMachl,
TYBIHIBI TeopeMachl, bepHymm ¢dopmyrnacel,
baitec  ¢opmymace, Ilyaccon dQopmynacel,
TOJIBIK BIKTUMAJJBIK. Bip emmemai AuCKpeTTi
KOHE Y3JIKCI3 Ke3/IeHCOK IIaManap: Tapaiy

BIKTUMAJIABIKTBIH

GyHKIUSIapHI KOHE HeT13r1 CaHJBIK
cunarramanap. Kenemmemai y3aikci3 kKoHe
JUCKPETTI  KE3JeHCOK  Iamanap:  Tapainy
byHKUMATApHI KOHE HET13r1 CaHJIbIK
cHIaTTamaiap Ke3JIeHCOK IaMaJiap IbIH

TapalyblHBIH HETI3T1 3aHjaapbl. CTaTUCTHKAIBIK
IpiKTeMe >KOHE OHBIH cHumartamaiiapel. baramay
TEOPUSACHIHBIH JJIEMEHTTEpl >KOHE THIOTE3aHBI
TEKCepy.

Cnyuaiinble COOBITHS: KJIACCUYECKOE
OIpe/ICJIEHUE BEPOSITHOCTH, CTATUCTUYECKAs U
reOMeTpHUECKast BEPOATHOCTH. OcHoBBI
KOMOWHATOPHKH. OcHoBHbIE TEOPEMBI
BEPOATHOCTEN: TEOpEMa O CyMME, TE€OpeMa o
npousBeieHnd, ¢Gopmyna beprymmm, dopmyna
baiieca, dbopmyna IIyaccona, 1OJIHAs
BEPOATHOCTb. OJHOMEpHbIE JUCKPETHBIE U
HeNpepbIBHbIE CITy4aiiHble BETMUMHBL (YHKLIUU
pacmpeselieHuss M OCHOBHBIE  UHCJIOBBIE
XapaKTepUCTUKU. MHOroOMepHbIE HENPEPBIBHBIE
U JUCKPETHBIE CIyyallHble BETMYMHBL: (QYHKIIUU

pacnpenesneHiss U OCHOBHBIE  YHCIIOBBIC
XapaKTePUCTUKH. OcHoOBHBIE 3aKOHBI
pacrpeneneHus CIIy4alHBIX BEJINYMH.

Cratuctuueckasi BBIOOpKa U €€ XapaKTEPUCTHKH.
DNEMEHTHI TEOPUH OLIEHOK U ITPOBEPKU TMIIOTES.

Random events: classical definition of
probability, statistical and geometric
probabilities. Fundamentals of combinatorics.
Basic probability theorems: sum theorem,
product theorem, Bernoulli formula, Bayes
formula, Poisson formula, total probability.
One-dimensional discrete and continuous
random variables: distribution functions and
basic numerical characteristics.
Multidimensional continuous and discrete
random variables: distribution functions and
basic numerical characteristics Basic laws of
distribution of random variables. Statistical
sampling and its characteristics. Elements of
evaluation theory and hypothesis testing.

Ilocmpexsusummepi/Ilocmpexeuzumui/Postrequisites

bazoapnama sncemexuici / Pykosooumens npozpammst / Programme manager

Kamxanos M.Y.

\ Kamxanos M.Y.

| Kalzhanov M.U.
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Cmamucmukanvlk 0epekmepoi mamemamuxanvik oHoey / Mamemamuueckasn oopadomka cmamucmuyeckux oannvix / Mathematical Processing

of Statistical Data

OkKy makcamut / Yueonan yenw / Purpose

Kanmer  xoHEe TEOPUATBIK (U3MKA KYpCHI
OoipIHIIIA THIITIK ecenTepi Ienry,
3epTXaHANBIK JKYMBICTApHbl, JKoOalap MeH
JTUIUIOMJIBIK ~ KYMBICTapbl  OpPBIHAAY  YIIiH
CTaTUCTHKAJIBIK JIEPEKTEpIi OHICY OIiCTEepiH
KOJIJTAaHY JIaF IbIJIAPBIH KaJIBIITACTBIPY

dopMUpOBaHWE  HABBIKOB  HCIOJIH30BAHUS
METOZIOB OOpaOOTKM CTAaTHCTUYECKUX ITaHHBIX
JUTSL pEIICHUS TUTIOBBIX 33]1a4 10 Kypcy oOIIeH u
TEOPETUICCKON bu3uky, BBITTOJIHCHHSI
71a00paTOPHBIX pabOT, MPOEKTOB U JTUIIJIOMHBIX
pabor

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

OKbimy

KypcTel coTTi afKTaFaHHaH KeHWiH Oimim
aymsLIap

- MaTeMaTUKaJIblK CTAaTUCTUKaHbIH, HETi3Ti
dAicTepiH 6isy KoHe TYCiHy;

— JKaJ/Ilbl K9HE TEeOpUSIbIK (PU3UKA KypChl
OOMBbIHIIA THUNTIK ecenTep/i IIbIFApY,
3epTXaHaJbIK >KYMbICTap/bl, *K0b6ajsap MeH
JUIUIOM/ABIK, >KYMBICTap/Jbl OpPbIHAAY VILUiH
CTaTUCTUKAJBIK JepeKTepAl eHJey aicTepiH

KoJ1JaHy;

- MoceJieHIH  TYXbIPbIMbIH, 6apbIChIH,
TaHJaJfaH d/iCiH >XoHe IlIelliM HOTHXKeCiH
Tajajay;

- KapaTbLIbICTAHy, TEeXHUKAJIbIK 1>KoHe
T'YMaHUTApPJIbIK FBUIBIMJApAA
MaTeMaTHUKAJIbIK  CTaTUCTUKA  9iCTepiH
KOJIJaHYIblH, peJliH b6aFasay;

- ©3 OeriMeH koHe 6acKa 9Jle6HeT
Ke3/lepiHeH, COHBbIH, IlliHJAe  HWHTEepHEeT
JKeJliciHeH aJIbIHFaH aKIapaTThIH,

JYPBICTBIFbIH 6aFajiay

- 3HaTb U IOHUMMAaTb OCHOBHbIE METO/bI
MaTeMaTH4eCKOW CTaTUCTUKY;

- UCHOJIb30BaTh  METOJbI
CTaTUCTUYECKUX JAHHBIX JJIA
TUIOBBIX 33aZa4 MO KypCy
TEeOpeTUYEeCKOH busuky,
JIabopaTOPHBIX paborT,
JIUIIJIOMHBIX paboT;

- aHaJIM3MpOBaTb IOCTAHOBKY 3a/la4yH, XOJ,
BbIGPAHHBIN METO/| U pe3y/IbTaT pellleHus;

- OLIEHUBATb POJib UCIOJb30BAaHUSI METO/0B
MaTeMaTH4YeCcKon CTaTUCTUKHU B
€CTEeCTBEHHBIX, TEXHUYECKUX U
ryMaHUTApHBIX HAyKaXx;

- OLEHUBAThb JOCTOBEPHOCTb MHOpMaIHY,
HOJY4YeHHOW  CaMOCTOATEJbHO U U3
CTOPOHHUX HCTOYHUKOB, B TOM YHCJE CETHU
UHTEpHEeT

06paboTKHU
pelieHust
obueld H
BBITIOJTHEUH
MPOEKTOB U

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

Hamuceci / Pezynemamot ooyuenusn / Learning outcomes
[locne ycnemHoro 3aBeplieHHS  Kypca
obyyarommecs OyayT

Ilpepexeuzummepi/llpepexeuzumut/Prerequisites

MaTeMaTUKalbIK TajAay, AHAJUTUKAJIBIK ‘ MaTteMaTH4YeCKMHM aHaiu3, AHaJUTUYecKas ‘ Mathematical analysis, Linear Algebra and
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reoOMeTpHs JK9He ChI3bIKTHIK ajireopa

| reomeTpusi ¥ iMHeliHas aareGpa

| analytical geometry

Kypcmoiy kvickawa mazmynst / Kpamkoe codepicanue kypca / Coursesummary

CraTHCTUKaHBIH  HETI3rl  TYCIHIKTEpi JKoHE
3epTTey JIepEKTEPiHiH CHIIaTTaMasaphl.
Ke3zneiicok mamaiap, onapAblH cUIlaTTamanapsl;
JEPEKTep TYpJIEpi; JKAIMbl KOHE TaHIAMalIbl
’KUBIHTBIKTAp. Kanpinrer yJiecTipy;
yraectipiMaep/ai KaJIBIIThIFA TYPACHIIPY;
epecKen KaTemikTepai >xoro. Koppemsauusiibik
tangay. PerpeccuBTi Tannay.

OcHoBHBIE MOHSTHUSA CTaTUCTUKHU u
XapaKTEPUCTUKU JTAHHBIX HCCIIEA0BaHUS.
CnydaiiHble BEJIMYMHBI, WX XapaKTEPUCTHUKU,
TUIBl JIaHHBIX; TeHepajbHas W BBIOOPOYHAS
COBOKyNHOCTH. HopmanbHOe pacrpeneieHue;
npeoOpa3oBaHue pacrpeaeseHuit K
HOPMaJIBHOMY; OTCEB TPYOBIX MOTPEIIHOCTEH.
Koppensaunonneiii  ananu3.  PerpeccuBHbIf

aHaJIn3.

Basic concepts of statistics and characteristics of
research data. Random variables, their
characteristics; data types; general and sample
populations. Normal distribution; transformation
of distributions to normal; elimination of gross
errors.  Correlation  analysis.  Regression
analysis.

Ilocmpexsusummepi/Ilocmpexsusumu/Postrequisites

bazoapnama scemexuici / Pykosooumens npozpammst / Programme manager

Kamxkanos M.Y.

\ Kamxanos M.Y.

| Kalzhanov M.U.
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Amom, amom a0pocwl rHcane riemenmap d6onuekmepoiy, puzuxacot /
Duszuxka amoma, amomnoz2o a0pa u rnemenmapuvix uacmuy / Physics of Atom, Atomic Nucleus and Elementary Particles

OKy makcamut / Yueonas uens | Purpose

AToMIapAbiH, aTOM SIPOJIapbl MEH DJIEMEHTap
OeJIIeKTepaiH KYPBUIBIMBI, KYPBLIBICHI,
KAacHeTTepi, CHUNaTTaMmaiapbl MEH 3epTTey
omicTepi, AApoIap MEH OOJIICKTEPAiH BIIbIpAY
MPOLIECTEPl, SAPOJIBIK KOHE TEPMOSIAPOIIBIK
SHEpPreTHKa Heri3Niepi, OeIIeKTepAl aHBIKTay

dopMHUpOBaHUE TPEJCTABICHUS O CTPOCHUH,
CTPYKTYpE, CBOWCTBaX, XapaKTEPUCTHKaX H
MEeTOJaX HW3y4YeHUsi aTOMOB, ATOMHBIX sep M
3JIEMEHTapHbIX YacTHIl, IMpoleccax pacnaja
sIep M YacTUIl, OCHOBax SJACPHOM U
TEPMOSIACPHOMI SHEPreTUKH, MPUHLUITIAX

Formation of an idea about the structure,
structure,  properties,  characteristics and
methods of studying atoms, atomic nuclei and
elementary particles, the decay processes of
nuclei and particles, the basics of nuclear and
thermonuclear energy, the principles of particle

KOHE YIETy MPHUHIMITEPI Typalbl TYCIHIK | JETEKTHPOBAHMS U YCKOPECHUS YaCTHII. detection and acceleration.
KaJIBIITACTHIPY.

Okbimy namuceci / Pezynomamut ooyuenusn / Learning outcomes
KypcTel coTTi afkraraHHaH Ke#iH 6iniMm | [locne  ycmemHoro  3aBepiieHus  Kypca | After successful completion of the course,
aJTymibLIap obyyarommecs OyayT students will be
- aTOMHBIH, AaTOM SAPOCBIHBIH 9HE | - 3HAaTb CTPOEHHUe, CTPYKTypy, CBoWcTBa U | - to know the structure, structure, properties
ajieMeHTap GeJilleKTepAiH KYpPbUIbIMbIH, | XapaKTEPUCTUKHA aToMa, aTOMHOro sjpa u | and characteristics of the atom, atomic
KYPbIJIbICBIH, KacueTTepi MEH | 3/1IeMeHTapHbIX YaCTHUL; nucleus and elementary particles;

culnaTTaMaJsapblH 6iy;

- acnanTap/blH, }KYMbIC IPUHIUAIITEPIH XoHe
O0aKblilay MeEH 6Jillley HITHXeJIepiH 6HJAey
aJicTepiH 6imy  k9He  TYCiHy,  OKY
3epTXaHa/IblK  3KCIEPUMEHTIH  XKypri3y,
KayiIci3/jiK TajanTapblH OpbIHAAY;

- aTOMJApJAblH, aTOM fJPOJIAapbIHBIH >KoHe
3JieMeHTap GeJillleKTeP/iH cullaTTaMaJapblH,
AAPOJIBIK, peaKLUAJapAblH, 3HePreTHUKaJbIK,
LI BIFbIM/IbIJABIFbIH, »KapTbl1an blAbIpay
Ke3eH/lepiH, blAblpay YaKbITbIH eCeNTeH(is;

- aTOMJAp/AblH, aTOM  S/IPOJIapbIHbIH
KYHWJIEPiH, /IPOJIbIK NMPOLECTEPAIH CUNATbIH
Tanjay YLIiH ecenrep MeH OKYy
3KCIIEpUMEHTTEpPIH  IIely  HITHUXeJlepiH

KOJI/IaHy;

— 3HAaTb W INOHHUMATb I[PHHIHIIBI pa6OTbI

npubOpOB, U METO/Ibl 06paboTKHU
pe3yJibTaTOB HAaOJIOJEeHUH U U3MepeHUH,
POBOJUTH y4eOHbIH JIabopaTOpPHbIH
3KCIEPUMEHT,  BBINOJHATb  TPebGOBaHUSA

TEXHHUKU 6€30MacHOCTH;

- pacCYUTBHIBAaThb XapaKTEPUCTUKU aTOMOB,
aTOMHBIX sJlep W 3JIEMEHTApPHbIX YacTHUL,
3HepreTU4YEeCKUH BBIXOJ, SIJIEPHBIX PeaKIUH,
nepuo/bl oJypacnaza, BpeMs pacnaza;

- NPUMEHSATb pe3yJbTaThl pelleHus 3a4a4y U
y4eOHbIX IKCHEPUMEHTOB /JJs aHajJau3a
COCTOSIHUM  aTOMOB,  aTOMHBIX  sJ€ep,
XapakKTepa f1JepHbIX IPOLECCOB;

- KJ'IaCCI/I(l)I/IL[I/IpOBaTb! dTOMBI, IIpoLecChbl

pacnaza, djepHble U TepMosJepHble

- to know and understand the principles of
operation of devices, and methods of
processing the results of observations and
measurements, to conduct a training
laboratory experiment, to comply with safety
requirements;

- calculate the characteristics of atoms,
atomic nuclei and elementary particles, the
energy yield of nuclear reactions, half-lives,
decay time;

- apply the results of solving problems and
educational experiments to analyze the states
of atoms, atomic nuclei, and the nature of
nuclear processes;

- classify: atoms, decay processes, nuclear
and thermonuclear reactions, atomic nuclei
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- OKIKTey: aToMmjap, blAblpay IpoLecTepi,
AZPOJIBIK JKoHe TePMOSAAPOJIBIK peaKLusaaap,

aTom AZpOJIaphI KoHe 3JIeMeHTap
OeJlIeKTep;

- TapUXU KoHe 3aMaHayH
TYKbIpbIMIaMaJIap /bl GasHAay KOHe
JI2J1eN1 /ey, FaJIbIMIAPAbIH, dJIEMHiH

dbusuKaiblK 6OelHeCiH JAaMbITyFa KOCKaH
yJieciH 6arasay;

- ©3 OeTiHlIe >oHe 0acka oJebueTTEp
Ke3/epiHeH aJIbIHFaH aKmnapaTThIH,
JIYPBICTBIFbIH CbIHU TYPFbIJIAaH Tajl/lay >KoHE
6araJjiay;

- aToM 3HEepreTUKaChIH, SIJIPOJIBIK,
MeJUIMHAHbI, aTOM/ap/ibl, aTOM S1/JpOoJIapbIH
’)KoHe 3JieMeHTap OeJilleKTepAi 3epTTey
dJicTepiH JaMbITyFa KaTbICTbl OapJibIK
MaceJieslepAi Taaaay KoHe barajay

peaknuy, aTOMHble f/ipa U 3JieMeHTapHble
YaCTHUILLbI;

- u3JlaraTb U apryMeHTUpPOBaTb
UCTOpPUYECKHE U COBpEMEeHHble KOHILEMLUHY,
OLleHHWBATb BKJ3J, Y4YE€HbIX B pa3BUTHE
bU3MYecKor KapTUHbI MUPA;

- KpPUTHYECKH aHaJU3UPOBATbh U OLEHUBATh
JIOCTOBEPHOCTb HMHOPMALUM, IOJIyYeHHOU
CaMOCTOATEIbHO U U3 CTOPOHHUX
MCTOYHUKOB;

- aHaJIM3UPOBATh U OLlEeHUBATh BCE BONPOCHI,
Kacarouyecs pa3BUTUA A/lepHOU
JHepreTHKH, S/lepHOM MeAULUHBbI, METO/0B
UccaeloBaHUsI aTOMOB, aTOMHBIX fZiep U
3J1IeMeHTapHbIX YaCTUI]

and elementary particles;

- to present and argue historical and modern
concepts, to evaluate the contribution of
scientists to the development of the physical
picture of the world;

- critically analyze and evaluate the
reliability of  information obtained
independently and from third-party sources;
- analyze and evaluate all issues related to
the development of nuclear energy, nuclear
medicine, methods of research of atoms,
atomic nuclei and elementary particles

Ilpepexsuzummepi/Ilpepexsuzumul/Prerequisites

MexaHUKa, KuHemaTuKa, JUHAMMKa,
ctaTuka, MoJsekynanblK (QU3NKA JKoHE
TepMOJAHWHAMMKa, KilaccMKa/iblK MeXxaHUKa

MexaHuka, KuHeMaTuKa, IMHaMUKa, CTaTHKA,
MosnekynsgpHass ¢u3uMKa U TepMOJUHAMUKAI,
Kiaccuyeckass mexaHHKa

Mechanics, Kinematics, Dynamics, Statics,
Molecular Physics and Thermodynamics,
Classical mechanics

Kypcmuiy kvickawa mazmynwt / Kpamkoe codepicanue kypca | Course summary

CoynenenyaiH KBaHTTHIK TaOWFaThl. ATOMHBIH
KYPBUIBIMBI. DJIEKTPOHHBIH MEXaHUKAJIBIK YKOHE
MarHuTTiKk  MomeHTTepl. Kem  3mexkTpoHzs!
aromaap.  ChoekTpmik — Tajnjay — Heriszepi.
MakpoCKONIHSIIIBIK ~ KBAaHTTHIK ~ KYOBUIBICTAp.
ATOM sIpOJIapBIHBIH CUITaTTaMaiapsl. SIIposbIK
(bu3nuKaaarel 3epTrey axicrepi. Atom
SIPOJIAPBIHBIH KacueTTepi. S nponbIK
peaknmsiap. DineMeHTap OoJeKTep

KBanToBass mpupona wusnydenus. CrpoeHue
aToMa. MexaHN4YeCKUI U MarHUTHBIA MOMEHTEI

3JIEKTPOHA. MHOr03J1eKTpOHHBIE aTOMBI.
OCHOBEI CIIEKTPAJIbHOIO aHajm3a.
Makpockonuueckme KBaHTOBEIE SIBIICHUSL.
XapakTepUCTUKA aTOMHBIX  sAnep. Meroasl
uccnenoBaHuss B sijepHou (usuke. CBoiicTBa
aTOMHBIX saaep. S nepubie peaKuuu.

DeMeHTapHBIC YaCTHIIBI

The quantum nature of radiation. The structure
of the atom. Mechanical and magnetic moments
of the electron. Multielectronic atoms.
Fundamentals of spectral analysis. Macroscopic
quantum phenomena. Characteristics of atomic
nuclei. Research methods in nuclear physics.
Properties of atomic nuclei. Nuclear reactions.
Elementary particles

Ilocmpexsusummepi/Ilocmpexeuzumui/Postrequisites
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bazoaprama sncemexuwiici / Pykosooumens npozpammet | Programme manager

Hynuposa A.M.

| Tenernna O.C., Kacbimoa A.T. | Telegina O.S., Kasymova A.G.
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AmomouvlK ycone a0poavlk puzuxa / Amomnan u adepuas puszuxa / Atomic and Nuclear Physics

OKy maxcamut / Yueonasn uens | Purpose

AToMzIap MEH aToM AJpOJapblH 3epTTEYIIH

KYPBUIBIMBI, KYPBUIBICHI, KacuerTTepi,
cUumarraMaigapbl MEH 9JiICTepi, SAPOJIapAblH
bIBIpAY nporecrepi, AJIPOIIBIK JKOHE

TEPMOSIAPOIIBIK SHEPreTHKA HETi3Jepi Typasbl
TYCIHIKTEp/Ii KaJIBIITACTHIPY.

@dopmupoBanue 0a3z0BBIX MPEACTABICHUN O
CTPOECHUH, CTPYKTYpE, CBOICTBaX,
XapaKTepUCTHKAX U METOJlaX HM3y4eHHUs aTOMOB
U aTOMHBIX fJep, Ipoleccax pacrnajga sjaep,
OCHOBaxX sIIEPHON U TEPMOSIIEPHON SHEPTETHKH.

Formation of basic ideas about the structure,
structure,  properties,  characteristics and
methods of studying atoms and atomic nuclei,
the processes of nuclear decay, the basics of
nuclear and thermonuclear energy.

OKbimy
KypcTbl coTTi asKTaFaHHaH Ke#iH 6itim
aJIymibLiap
- aTtoMZap MeH aToM SJipOJiapbIHbIH,

KYPBbLUIBIMBIH, KYPBUJIBICbIH, KachueTTepi MeH
culnaTTaMaJjapblH 0iy;

- acnanTapAblH )XYMBIC iCTey NPUHLUIITEPIH,
O6aKbliay >XoHe eJillley HITHXKeJlepiH eHAey
d/icTepiH 6imy  k9He  TYCiHy, OKYy
3epTxaHaJIbIK 3KCIIEpUMEHT XKyprisy,
Kayilnci3Jjik TeXHUKacbl MEH 6pT Kayillci3airi
TaJIallTapblH OPbIHAAY;

- CaKTaJly 3aHJapblH, XOFapbl MaTeMaTHKa
MeH MaTeMaTHUKaJIbIK du3NKaHbIH
TeHJeyJepl MeH TeopeMaJlapblH KoOJZaHa
OTBIPbIN, aTOMJAP/bIH, aTOM fApOJIapbIHbIH
)KoHe AJpPOJbIK peakuusaJapAblH Heri3ri
cunaTTaMaJslapblH eCelnTey;

- aroMJap/AblH, aTOM  fAJPOJIapbIHBIH,
KYHJIEpIH >K9He SJPOJIbIK TNpPOLEeCTePAiH
CUNIAaTbIH TaJsJay YIIiH ecenTep MeH OKy
3KCIepUMEHTTEepiH  IIelly  HITUXeJepiH
KOJIjaHy;

- OKIKTey: aToMJap, blAblpay MpoLecTepi,
ANPOJIBIK KOHe TEePMOAAPOJIbIK peaKuusaap,

After successful completion of the course,

namuoiceci / Pesynomamot o0yuenusn / Learning outcomes
[locne ycnemHoro 3aBepllieHHs  Kypca
oby4aromuecs 6yayT

- 3HaTb CTPOEHHUE, CTPYKTYpy, CBOMCTBA U
XapaKTEPHUCTUKHU aTOMOB U aTOMHBIX si/1€D;

- 3HaTh M INOHUMAaTh NPUHLMIBI PabGOThI
npubopoB, 1’} MeTO/bl 06paboTKHU
pe3y/bTaTOB HAOJJJEHUW U H3MepeHUH,
IPOBOJIUTh y4eOHbIH JIabopaTOPHbBIN
3KCIIEpUMEHT,  BBINOJHATHL  TpeboBaHUSA
TEXHUKH  6e30MacHOCTH U  TOXKapHOH
6e30IaCHOCTH;

- paccyvMTbhIBaTh OCHOBHbIE XapaKTEPUCTUKHU
aTOMOB, aTOMHBIX Si/lep U s/lepHbIX peaKIuH,
MCIIOJIb3ysl 3aKOHbI COXpPaHEHHs, YpaBHEHUS
M TeopeMbl BbICHIEW MaTEMaTUKU U
MaTeMaTU4eCcKor GU3UKHY;

- MPUMEHSTh Pe3yJbTaThl pellleHus 334a4y U

y4eOHbIX IKCHEPUMEHTOB /JJs aHajJau3a
COCTOSIHUA aTOMOB, AaTOMHBbIX fjJep U
XapakKTepa fiIepHbIX [IPOLECCOB;

- kJaccuduUUpoBaThb: aTOMBbI, MPOIECCHI
pacmnaza, sjJiepHble U TepMOsi/iepHble
peakL Uy, aTOMHBIE /1pa;

- u3JlaraTh U apryMeHTUPOBATh

students will be

- to know the structure, structure, properties
and characteristics of atoms and atomic
nuclei;

- to know and understand the principles of
operation of devices, and methods of
processing the results of observations and
measurements, to conduct a training
laboratory  experiment, to meet the
requirements of safety and fire safety;

- calculate the main characteristics of atoms,
atomic nuclei and nuclear reactions using
conservation laws, equations and theorems
of higher mathematics and mathematical
physics;

- apply the results of solving problems and
educational experiments to analyze the states
of atoms, atomic nuclei and the nature of
nuclear processes;

- classify: atoms, decay processes, nuclear
and thermonuclear reactions, atomic nuclei;

- to present and argue historical and modern
concepts, to evaluate the contribution of
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aToM s1/IpoJIaphl;

- TapUxHu YKoHe 3aMaHayu
TYKbIpbIMAMaJiap/bl 6asaHay YKOHe
Jlasenzey, FaJIbIMJIap/iblH, 9JIEMHIH
bU3UKaJBIK, 6eiHeci MEH FbLJIBIMU

JlYHUETaHbIMbIHBIH, JJaMyblHa KOCKaH YyJIeCiH
6araJjiay;

- ©3 OeTiHlIe >X9He 0acka oJebueTTEp
Ke3/epiHeH aJIbIHFaH aKmnapaTThIH,
JYPBICTBIFbIH CbIHU TYPFbIJAH TaJay >KoHe
6arasay;

- aToM 3HEepreTUKaChIH, SI/IPOJIBIK,
MeJIUIMHaHbI, aToMap MeH aToM
AApPOJIapbIH 3epTTey JAICTepiH [aMbITyFa
KaTbICTbI 6ApJIbIK MaceJiesiepAi Taaay KoHe
b6araJiay

UCTOpPHUYECKHMEe U COBpEMeHHble KOHILENLHH,
OLleHUBATb BKJAJ Y4YE€HbIX B pa3BUTHE
bU3MyecKod KapTHHbl MHpa U HAy4YHOTO
MHUPOBO33pEHUH;

- KPUTHYeCKH aHaJM3UPOBaTh U OLEHUBATH
JIOCTOBEPHOCTb MHpOPMaLUU, M0Jy4eHHOU
CaMOCTOSATEJIbHO % u3 CTOPOHHUX
VUCTOYHUKOB;

- aHAJIU3UPOBATh U OLIEHUBATb BCe BOIPOCHI,
Kacarluecs pa3BUTHUA A/lepHOH
JHEepreTUKH, SlepHOW MeJWIIMHbI, METOJ0B
McCJIeJOBaHUS aTOMOB U aTOMHBIX A/iep

scientists to the development of the physical
picture of the world and the scientific
worldview;

- critically analyze and evaluate the
reliability of  information obtained
independently and from third-party sources;
- analyze and evaluate all issues related to
the development of nuclear energy, nuclear
medicine, methods of research of atoms and
atomic nuclei

Ilpepexsuzummepi/Ilpepexsuzumul/Prerequisites

Monekynansik (HU3uKa )KOHE TEPMOIUHAMHKA

MonexynspHas pu3uka 1 TepMOAMHAMUKA

Molecular Physics and Thermodynamics

Kypcmuiy kvickawa mazmynwt / Kpamkoe codepicanue kypca | Course summary

ATOMHBIH KYpPBUIBIMBI MEH CHMIaTTamalapsbl.
ATOMJIAFBl SJEKTPOHHBIH KBAHTTBHIK CaHJAPHI.
Cyreri Topi3/i kKoHE KeIl MIEKTPOHABI aTOMJIap.
ATOMIap MeH MOJIEKyJaNapAblH CIIEKTpIIEpi.
Kartel geHenepaiH KbULy  CHIHBIMIBUIBIFBL.
Kattsl nenenep/iin alilMakTHIK TEOPUSICHI. ACKBIH
AKKBIIITHIK,. ACKBIH  OTKI3TIIITIK. Atom
SITPOJIAPBIHBIH KYPBUTBIMBI MEH CHITaTTaMaJIaphl.
SnponbIKk $U3MKaaFsl 3epTTey onicTepi. ATOM
STPOJTAPBIHBIH KacueTTepi. S nponbIK
peakumsap.  TepMOSApONBIK — peakuusiap.
SIMpONBIK  JKOHE TEPMOSIPONBIK JHEPTeTHKA
Heri3zepi. JapoibIK MeJUIIMHA.

CrpoeHue u xapakTepucTHUKu aroMa. KBaHTOBBIE
yuclia JIeKTpoHa B arome. BomopomononodHbie
YU MHOTO3JIEKTPOHHBIE aTOMbl. CIEKTPbI aTOMOB
U  MOJNEKYJI. Temno€MKOCTH TBEPABIX TeElL.
30HHast Teopusi TBEPABIX Ted. CBEPXTEKYy4eCTb.
CBepXIpoBOANMMOCT. Ctpoenue u
XapakTEPUCTUKU  aTOMHBIX  sjaep. Meroasl
uccnenoBaHuss B sijepHou (usuke. CBoiicTBa
ATOMHBIX sanaep. Snepubie peaKkuuu.
Tepmosimepubie peakiuu. OCHOBBI SAEPHON U
TEPMOSIEPHOM SHEPreTUKU. S iepHas MEaULIMHA.

The structure and characteristics of the atom.
Quantum numbers of an electron in an atom.
Hydrogen-like and  multi-electron  atoms.
Spectra of atoms and molecules. The heat
capacity of solids. The zone theory of solids.
Superfluidity. Superconductivity. Structure and
characteristics of atomic nuclei. Research
methods in nuclear physics. Properties of atomic
nuclei. Nuclear reactions. Thermonuclear
reactions. Fundamentals of nuclear and
thermonuclear energy. Nuclear medicine.
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Ilocmpexsusummepi/Ilocmpexeuzumut/Postrequisites

Bazoaprama scemexuwiici / Pykosooumenw npozpammet | Programme manager

Koc:xxanoBa A.I'., Hynuposa A.M.

| Teaernna 0.C., Kacbivona AT | Telegina O.S., Kasymova A.G.

64




Paouornekmponuxal Paouosnekmponuxa/Radio electronics

OKy maxcamut / Yueonasn uens | Purpose

KypbUIFbIHBIH, ~ TEOPUSUIBIK ~ OlmiMiH  koHe | PopMHpoBaHUE TEOPETUYECKHUX snanmii | Formation of theoretical knowledge of the
PaMO3JICKTPOH/IBIK aCHaNTaPAbIH KYMBIC 1CTEY | YCTPOHCTBA u HPUHIUITOB pa6ots! | device and principles of operation of electronic
OPUHIUITEPIH ~ JKOHE  PaJUOIEKTPOHIBIK | PaIdO3IEKTPOHHBIX npubopos,u | devices, and experimental skills of working with
KYPBUIFbLIIAPMEH KYMBIC icTeyIiH | SKCepUMEHTAJIbHBIX ~ HaBBIKOB  paboTel ¢ | electronic devices
AKCIEPUMEHTTIK JaFIbUIAPBIH KAJIBIITACTHIPY PaJIn03JICKTPOHHBIMH YCTPOHCTBAMU

Okbimy namuceci / Pezynomamut ooyuenusn / Learning outcomes
KypcTel coTTi adKraraHHaH Ke#iH 6iniMm | [locne  ycmemHoro  3aBepiieHuss  Kypca | After successful completion of the course,
aJTymibLIap obyyarommecs OyayT students will be
- 2JJIEKTp Ti30eKTepiH Ta/jAay/JblH Herisri | - 3HaTb OCHOBHble MeToAbl aHasiu3a | - to know the basic methods of analysis of
dAicTepiH, KayilcCi3Zlik TEeXHUKACbIH >XKoHE | 3JIeKTPHUUECKUX emnewu, TexHUKY | electrical circuits, safety and fire safety rules
pPaiu03J1eKTPOH/IbIK KYpbUIFblJIAapMeH | 6e30MMacHOCTH M OpaBusia  noxapHod | when working with electronic devices;
)KYMbIC icTey Ke3iHAe epT Kayimncisziri | 6e3onacHoCcTH npu paboTe c|- to know and understand the physical

epexeJiepiH 6iny;

- 3JIEKTPOH/bIK, KYPbUIFbLIAP/IbIH,
bU3UKa/NbIK NPUHLUMUITEPIH, MapaMmeTpJiepi
MEH J>XYMbIC CHUNATTaMajJapblH Oiny »KoHe
TYCIHY;

- JIOTUKAJIbIK 3JIEeMEHTTEpP MeH CaH/JbIK
KYPbLIFbLIAP/AbIH KYPbIJIBIMBIH 0iy >kKoHe

TYCIHY;

- 2JIeKTp Ti306eKTepiH OKWU 6iny, TUOTIK
3JIEKTP Ti36eKTepiHiH ecenreyJiepid
MEHrepy;

- O$u3UKaJbIK IJKCIEPUMEHTTE CaHJAbIK
eJIlIeY KyHeJsiepiHiH )KYMBICBIH TaJ11ay;

- 3JIEKTP Ti3bekTepiHe 60J1aTbIH

npolecTep/i Taajay;

- TabWFaT IeH TeXHUKaJarbl HpolecTep/i
3epTTey >KoHe (QU3UKANIbIK 3SKCIEPUMEHT
XKYprisy yILIiH PaIN03JIEKTPOH/IBIK
KYpPbUIFbLIAP/bl TaHJAAY >KOHe NaijaJiaHy,

pPaZin03/1IeKTPOHHBIMH YCTPOUCTBAMU;

- 3HaTh U NOHMMATb PpU3UYECKUEe NMPUHIUIIbI
JlefcTBYUS, napameTphbl 7} paboyue
XapaKTEPUCTHUKHU 3JIEKTPOHHBIX TPHUOOPOB;

- 3HaTh U MOHUMATb CTPYKTYPY JIOTHYECKUX
3JIeMEHTOB U IIUPPOBBIX YCTPOUCTB;

- yMeTb 4YHWUTaTb 3JIEKTPUYECKHE CXEMBI,

BJIQJIETH pacyéramu THUIOBBIX
3JIEKTPUUECKUX CXEM;

- aHaJM3upoBaTh  paboTy  1UPPOBBIX
W3MEpPHUTEJNbHbIX CUCTEM B (QU3UUYECKOM
3KCIIEpUMEHTE;

- aHaJIM3UPOBATh NPOLECCHI, TPOUCXOASIIIUE
B 3JIEKTPUYECKHUX LeNsX;

- BbIOHMPATH 5 MCI0J1Ib30BaTh
pafvo3/IeKTPOHHbIE yCTPOUCTBa Jis
M3y4eHUs NMPOLECCOB B IPUPOJE U TEXHUKE U
Jis NpoBeeHUs dusnveckoro

SKCIIEpHUMEHTa3, CO6J'[I~O,ZLaTb INpaBHWJla TEXHHUKH

principles of operation, parameters and
performance characteristics of electronic
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
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.

in
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Kayinciszik KoHe
epexeJiepiH caKTay;
- aJIbIHFAaH JiepeKTepli eHJey XKoHe Taajay
9JicTepiH MeHrepy.

epT Kayincisziri

6€e3011aCHOCTH U NOXKapHOM 6e30MacHOCTY;
- BJaZIeTh MeTOoJJaMU 06paGOTKU M aHa/IM3a
MOJIyYeHHbIX JJAHHBIX.

Ilpepexeusummepi/llpepexeusumul/Prerequisites

DJEKTp KOHE MarHeTH3M, Opic TeOPUSICHI

‘ BHCKTpI/I‘ICCTBO U Maruc€Ttmsm, Teopnﬂ I10JIA

| Electricity and Magnetism, Field Theory

Kypcmuiy kvickawa mazmynwt / Kpamkoe codepicanue kypca | Course summary

DnekTp Ti30eKTepi: dJIeMeHTTep, Oenrinep,
TYpJiep, CcXemanap, ecenTey  epexenepi.
Curnannmap: cumaTTaManapbl, MOAYJSALHUSIAPHL.
KOHTYp/IaFbl TepOenicTep. Pe3oHaHCTBIK
KyObuibicTap. KoHTypnabl opnary. JXaprtbuiait
OTKI3TIII KYPBUIFbLIAPIBIH (HUBUKATIBIK
Herizuepi. MHTErpammsl  MHKpOCXeMallap.ibl
KYPYZbIH (PM3UKANIBIK MPUHIMOTEP]. AHAJIOTTHIK
95IeKTpOHUKA. CBI3BIKTHIK €MEC 3JIEKTPOHIBIK
KYpBUIFBLIAP. NmnynbeTik KYpPBUIFBLIAP.
CanppIk JIEKTPOHHKA. DNEeKTPOHBIK
panuoanmapaTypaHblH KOCBIMIIA KyaT Ke3Jepi.
DJEeKTPOHUKAHBIH JaMy MEepCIEeKTUBANAPHI )KOHE
naiagaHyIblH )aHa OarbITTaphl.

DNEeKTPUUYECKHE IENH: AIEMEHTHI, 0003HAYCHMUS,
BHUJIBI, CXEMbl, MpaBwia pacu€ra. CHUTHAIBIL:
XapakTepucTuku, wmonyiusiauu. Konebanus B
KOoHType. Pe3onancHble sBinenus. Hactpoiika
KOHTYpA. dusnyeckue OCHOBBI
MOJIYIIPOBOTHUKOBBIX MPHOOPOB. Du3nyeckue
MIPUHIIUIIBI MTOCTPOEHUSA HWHTETPaJIbHBIX
MHUKPOCXEM. AHanorosas 3IEKTPOHHUKA.
Henunelinbie 3IJIEKTPOHHBIE YCTPOMCTBA.
NmnynbcHble yCTpOMCTBA. Hudponas
JJIEKTPOHMKA. BTOpUYHBIE MCTOYHUKHU IMUTAHUSA
3JIEKTPOHHOW paauoanmnapaTrypsl. l[lepcnekTuBbl
pa3BUTHUA DIEKTPOHUKH U HOBBIE O00JIaCTH
HCMOJIb30BAHMUSI.

Electrical circuits: elements, designations, types,
schemes, calculation rules. Signals:
characteristics, modulations. Fluctuations in the
circuit. Resonant phenomena. Setting up the
contour. Physical fundamentals of
semiconductor devices. Physical principles of
the construction of integrated circuits. Analog
electronics. Nonlinear electronic devices. Pulse
devices. Digital electronics. Secondary power
sources of electronic radio equipment. Prospects
for the development of electronics and new
areas of use.

Ilocmpexsusummepi/Ilocmpexeuzumut/Postrequisites

Bazoaprama scemexwuici / Pykosooumens npocpammeot | Programme manager

Hynuposa A.M., KacsimoBa A.I'.

\ KaceimoBa A.T.

| Kasymova A.G.

66




Paouomexnurxa/Paouomexnurxa/Radiotechnics

OKy maxcamut / Yueonasn uens | Purpose

KypbUiFbl, pauOTEeXHUKANBIK KYPbUIFbLIAPIbIH
KYMBICHI KOHE TaianaHy MapTTapbl Typaibl
HET13T1 TYCIHIKTEP/Il KAJIBINTACTBIPY

®opmupoBanue 0a30BbIX MpEACTaBICHUNA 00
YCTpOMCTBE, pabOTe U YCIOBUAX SKCILUTyaTalluu
PaMOTEXHUYECKUX YCTPOICTB

Formation of basic ideas about the device,
operation and operating conditions of radio
engineering devices

OKbimy
KypcTel coTTi afKTaFaHHaH KeHiH 6imiM
asymbliaap
- 3JIEKTP Ti36eKTepiHiH, Heri3ri
TeopUsilapblH 0Oijlly, oJlapAbl OKU Oiny,

OJIapAbIH, KYMBICBIH €CeNTey epexesepiH
TYCiHY;

-  paAvOTeXHUKaJbIK  acnamntap  MeH
KYPbUJIFbLIAP/blH, iC-9peKeTiHiH, QU3UKaBIK
NPUHLUIITEPiH, napaMeTpJ/iepi MeH >XYMbIC
cunaTTaMaJapblH 6y k9He TYCiHy;

- FbUIBIMJA, TEeXHUKaZa >oHe TYpPMbICTa
pafiMOTEeXHUKAJIBIK, KYPbLIFblJIApAbIH,
>)KYMBICBIH CUNIATTAy YLIiH TEOPUSJIBIK 6iliM
MeH NPAKTUKAaJIBIK JaFblIapAbl KOJIAaHY;

-  (UBHUKaJAbIK SKCIIEPUMEHTTE  3JIEKTP
Ti3beKkTepiHAe 6GoJIaTbIH MPOLECTEP/i >KoHe
CaHJBIK eJilley JKyheJsiepiHiH KYMBICBIH
TaJjajay;

- KYPBUIFbLIAPAb! NalJajaHy IIapTTapblH
TYCiHy, KayillCi3ZliK >XoHe epT Kayimncisziri
epexeJsiepiH caKray;

- QJIBbIHFaH JlepeKTep/i eHJey XKoHe Taljay
d/icTepiH MeHrepy;

- KYMBIC NPUHLMIITEPIH KoHe
PaZiMOTeXHUKAJIBIK, KYPbUIFbLIAP/bIH, XKYMBbIC
KarJauJapblH TYCIHAIpY.

After successful
students will be

completion of the course,

namuceci / Pezynomamot ooyuenusn / Learning outcomes
[locne ycnemHoOro 3aBeplIeHHS  Kypca
obyyarommecs OyayT

- 3HaTb OCHOBHbl TEOPHUU 3JEKTPUYECKUX
neneu, yMeTb MX YUTATh IOHUMAThb NpaBuUJIaA
pacyéTa ux paboThl;

- 3HaTh U NOHUMATbh pU3NYECKHEe TPUHLUIIBI
JleficTBuUS, napameTphbl U paboyue
XapaKTePUCTUKU pPaiMOTEXHUYECKUX
NpubOpPOB U YCTPOUCTB;

- TMNpPUMEHATb TeOopeTHYeCKHe 3HaHUA U
IpaKTUYeCKWe HaBbIKM JUJIS  ONMCAHUA
paboTbl paJMOTEXHUYECKUX YCTPOWCTB B
HayKe, TEXHUKE U ObITY;

- aHaAJIM3UPOBATh NPOLECCH], TPOUCXOAALIHE
B 3JIEKTPUYECKUX LIeNAX U paboTy [UPPOBBIX
U3MEpUTE/NbHbIX CHUCTEM B (QuU3UYeCcKoM
9KCIIEPUMEHTE;

-  INOHMUMAaThb  YCJOBUA  3KCIJIyaTalUuH
npubopoB, C€06JiI0JIaTh INpaBUJa TEXHUKHU
6€301aCHOCTH U NOXKapHOU 6e30MacHOCTY;

- BJIaJleThb MeTOJaMu 06pabOTKH M aHa/IM3a
MOJIy4eHHbIX JJAHHBIX;

- 00'BSACHATb NPUHUUINBI PaboOThl, U YCA0BUSA
3KCIJIyaTal MU pa/iuOTEXHUYECKHUX
YCTPOMCTB.

- to know the basic theory of electrical

circuits, to be able to read them, to
understand the rules for calculating their
work;

- to know and understand the physical
principles of operation, parameters and
performance  characteristics of radio
engineering devices and devices;

- apply theoretical knowledge and practical
skills to describe the operation of radio
engineering devices in science, technology
and everyday life;

- analyze the processes occurring in
electrical circuits and the operation of digital
measuring systems in a physical experiment;
- understand the operating conditions of the
devices, comply with safety and fire safety
regulations;

- possess methods of processing and
analyzing the received data;

- explain the principles of operation and
operating conditions of radio engineering
devices.

Ilpepexeusummepi/llpepexeuzumui/Prerequisites
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DJEKTp KOHE MarHeTH3M, Opic TEOPHUSCHI

‘ BHCKTpI/I‘ICCTBO 1 Mara€Tusm, TeOpI/IH I1OJIA

| Electricity and Magnetism, Field Theory

Kypcmuiy kvickawa mazmynot / Kpamkoe codepicanue kypca | Course summary

PannoTexHuKamblK Ti30CKTEp MEH CHTHAJIap.

PannoTexHuKambiK Kynenepi KYpY.
CurHannapIsiH CIIEKTPIIIK TaJIAYBI.
Curnangapisl KOPPEJSIIHSITBIK Tanuay.

Monynauusinanfal cUTHajaap. Tap KOJaKThl
curHainaap. Canablk monynsuus. Kesnpelicox
CUTHaJJap TeopuschiHBIH  Herizmepi. Lly
(GOHBIHIA  CHI3BIKTBIK  JKUITIKTI  CUTHAJJIBI
¢bunbTprey. CbIBBIKTBIK emec Ti30eKTeperi
curHangapael  Typaennaipy. Kepi Oaitnanbic
Ti30EKTepi  JKOHE  aBTOMATTHI  TepOeMeri
xKyienep. [Tapamerpiix Tiz0ekTepaeri
CUTHAJIapAbl TYPACHIIPY. JuckperTi
CUTHAJJIap MEH xkylenep. Tenenumap Herizaepi.
PannoxaOpuigarbIi KYpPBUIFBLIAP. Pamuo
TapaTKBIII KYPBUIFBLIA. CaHppIK
TEJIeKOMMYHUKAIIUSIIBIK JKeJIiiep.

Pannorexnnueckue Lenu u
[Toctpoenue PaIrOTEXHUYECKUX
CnekTpalibHbIN aHanu3
Koppensaunonnstii aHanus3 CUTHAJIOB.
MopaynupoBaHHble CUTHAQJIBL. Y 3KOIOJIOCHBIE
curHasbl.  [{udpoBas momymsauus. OCHOBBI
TEOpUU  CIIydalHbIX  CUrHajoB. JluHeliHas
gacToTHas GuiIbTpanys curHaiga Ha (oHe myMma.
[Ipeobpa3oBaHue CUTHAJIOB B  HEITUHEHHBIX
mensix. llemm ¢ oOpatHO  CBsI3BIO W
aBTOKoJieOaTenpHble cucTeMbl. [IpeoOpa3oBanue
CUTHAJIOB B napaMeTpU4eCKuX LETsX.
JluckperHble curHanbl U cucteMbl. OCHOBBI
teneBuAeHud. PaaumonpuéMHble  yCTpOMCTBA.
Paguonepenatone  yctpoiicta.  Lludpossie
TEJIEKOMMYHUKALIMOHHBIE CETH.

CHUI'HAJBbI.
CHUCTECM.
CHUI'HAJIOB.

Radio circuits and signals. Construction of radio
engineering systems. Spectral analysis of
signals. Correlation analysis of signals.
Modulated signals. Narrowband signals. Digital
modulation. Fundamentals of the theory of
random signals. Linear frequency filtering of a
signal against a background of noise. Signal
conversion in nonlinear circuits. Feedback
circuits and self-oscillating systems. Signal
conversion in parametric circuits. Discrete
signals and systems. The basics of television.
Radio receivers. Radio transmitting devices.
Digital telecommunication networks.

Ilocmpexsusummepi/Ilocmpexeuzumut/Postrequisites

Bazoapnama scemexwici / Pykosodumens npozpammot | Programme manager

Hynuposa A.M., KacbimoBa A.T'.

‘ KaceimoBa A.T'.

| Kasymova A.G.
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Onumnuaoda ecenmepin wivizapy aodicmemeci / Memoouka pewienusn oaumnuaonvix 3aoay / Methods of Solving Competitive Tasks

OKy maxcamut / Yueonasn uens | Purpose

®du3rKka TOHIHEH OJIMMITMAJAIBIK —E€CEeNTepIi
ey JaFabUIapbIH JKOHE OKBITY OJiCTEMECiH
KaJIBIITACTBIPY

dopmupoBanue HABBIKOB  PCIICHUSA W
METOJIMKH OOYYEHUsS PEUICHUIO OJMMITHATHBIX
3a/1a4 1o (PU3HKe

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

namuceci / Pezynomamot ooyuenusn / Learning outcomes

OKbimy
KypcTel coTTi afKTaFaHHaH KeHiH 6imiM
aJTymibLIap
- ¢usuka O6OWbIHIIA  OJIMMIIHUAJAAJIBIK

TarncblpMaJlapAblH TypJiepi MeH KYPblJIbIMbIH
6is1y >)xoHe TYCiHY;

- (JuU3HKaJaH OJIMMIIMAAAJBIK €eCeNTep/iH,
9PTYpJii TypJiepiH wwbIFapa 6inay;
OJIMMIIMAJAJIBIK ~ ecelTepAi  Luiellyje
YKOFapbl MaTeMaTHUKaHbIH eH TUIM/i aficTepi
MEeH TAClJlepiH KoJ1aHy;

- ecenTi WbIFApyJAblH 9p Ke3eHIH TaJjay,
II9HApaJIbIK 6alJlaHbICTAp OPHATY;
Kayilci3ik >KoHe epT  Kayilci3Airi
epeXxesiepiH OpbIHJAW OThIPbIN, PU3UKAJIBIK,
9KCIEepPUMEHTTI »Kobasall KoHe OpbIHJAAN
6i/1y, 9KCHEepUMEHTTIK JepeKTepli 6eHAey
’)KOHe O0Jlap/ibl KeCTeJliK >XKoHe rpaUKasbIK
TYpZe YCbIHY;

- OJIMMIUAJAAJBIK ecenTepal memyai OKbITY
daicTeMeciH 6iny;

- ecenTi WIbIFApyJblH 9P Ke3eHiH Oarajay
JlaFIblJIapbIH MEHTEpY;

- CbIHM oOMJiayFa ve 60J1y, 6apJibIK Kaciou
KbI3MeT OapbICbIH/A OKYFa JlalbIH 601y

[locne ycnewmHoro
obyyarommecs OyayT
- 3HaTh W MOHUMATb THIIbI U CTPYKTYpPY
OJIMMITMA/IHBIX 33/1a4 110 QU3HUKE;

3aBepLIEHUs]  Kypca

-  yMeTb  peuiaTb  pas3Hble  THIIbI
OJIMMITMA/IHBIX 33/1a4 10 QU3HUKE;
- TNpUMeHATb Haubosiee 3dPeKTUBHbIE

MeTO/Jlbl U MPHUEMBI BbICIIEN MaTeMATHUKHU
IpHY pelieHuH OJIMMIIMAaAHbIX 33/1a4;

- aHa/JIM3UPOBATh KaXKJblil 3Tall pelleHus
3aJlauM, YCTAaHABJMUBATb MeEXIpeJMeTHbIe
CBSI3U;

yMeTb NPOEKTUPOBATb U BbINOJHATH
bU3UYEeCKUN  3KCIEepUMEHT,  BBINOJIHAS
npaBuJa  TEXHUKU  0Oe30MacHOCTH U
NoXKapHOW 6e30MacHOCTH, 060pabaThbiBaTh
3KCIepUMeHTaJIbHbIe JlaHHbIE 7}
NpeACTaBJsATbh  UX TabJUYHOM U
rpapuyeckoM BUJE;

- 3HaTb MeTOJUKY OOy4YeHUs pelleHUuIo
OJIMMIIUA/IHBIX 33/1aY;

- BJIAJIETh HAaBbIKAMHU OLIEHUBAHUS KaXKJ0TO
3Tamna pelleHus 3a/1a4y;

06J1a/IaTb KPUTHUYECKUM MBIIIJIEHUEM,
OBbITh TOTOBBIM K 06yUYEHHUIO B TeUeHHe BCel
npodeccuoHaIbHOM JeSITeJIbHOCTH

B

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

Ilpepexeusummepi/llpepexeuzumui/Prerequisites
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MaTeMaTHUKalbIK, Taaznay,
JuddepeHnaniplK >KoHe HHTerpaafblK
ecenrteysiep, AHaJUTHUKAJIbIK TEeOMETpPUSA
>)KOHE CbI3bIKTBIK asirebpa, Kiaccukasnbik
MeXaHUKa, MekTenTeri 3KCIIepUMEHT
TEXHUKACHI, MexkTenTeri bU3UKabIK,

npakTUKyM, QPU3UKa/IbIK ecenTepAi ey
OOMBIHIIA NPAKTHUKYM, IJJIEKTPOJHHAMHUKA
>KoHe CaJIbICTBIPMaJIBIKThIH, apHaubl
Teopusichl, ONTHKa

MaTemaTHuyeckui aHaJIn3,
JuddepeHumasibHoe W HUHTErpajbHOE
vcyucieHue, AHaJIMTUYECKass reoOMeTpUsl U
JIUHelHas anrebpa, Kitaccuyeckas
MeXaHHKa, TexHuka IIKOJILHOTO
3kcriepuMeHTa, PU3UUYECKUN NMPAKTUKYM B
IIKOJIE, [IpakTUKyM o pelieHno

dbusnyeckux 3azay, IJJEeKTPOJUHAMHKA U
cneyyasibHasg TeOpHUsl OTHOCUTEJIBHOCTH,
OnTuka

Mathematical analysis, Differential and
Integral Calculus, Linear Algebra and
Analytical Geometry, Classical Mechanics,
Technique of School Experiment, Physics
Practicum at School, Workshop on Solving
Physical Tasks, Electrodynamics and Special

relativity, Optics

Kypcmuiy kvickawa mazmynwt / Kpamkoe codepicanue kypca | Course summary

Onumnuaga KO3FaIbICHIHBIH TapUXbl. Op TYpIi
JCHTeHIeT] MOHIK onuMIuananap. Mekrenreri
¢buznka KYpPCBHIH/IaF bl OJTUMITUA/IATIBIK
ecenTep/iH OpHbI MEH peui. Mekren (u3nkace
KYPCBIHBIH Oeimiepi OOUbIHINA OTMMITHATANIBIK
ecenTep/l UIbIFapy oJicTeMeci. S5 koHe 6-
CBIHBITNITap/ia OJIMMITHA/IANIBIK €CeNTep/li HIbIFapy
OKBITY dJiicTeMeci; (hu3mka OOWBIHIIA OUTIMHIH
MPOMNEIeBTUKACHI. 7-ChIHBINTA OJMMIINAAAIIBIK
ecenTepAl ILIbIFapy OKBITY onicteMeci. 8-
CBHIHBINITA OJUMIMAJANBIK €CENTepl UIbIFapy
OKBITY OJICTEMECI. 9-CBHIHBINITA OJUMITHAIATBIK
ecenTepll UIbIFapy OKbITY oaictemeci. 10-
CBHIHBITNITA OJUMITHAIAIBIK €CENTEP/l UIBIFapy
OKBITY ozicTemMeci. 11-ChIHBINTa ONMUMITHAIATIBIK
ecenTepal  IIBIFApy  OKBITY  ofiCTeMecl.
DOKCIEPUMEHTTIK TYpP/Jbl IIBIFapy oiCTEMeECI.
TeopusnbIK KoHE MPAKTUKAIBIK TYypJIApIbIH
OJIMMITMAAIIBIK €CEeNTepiH IIbIFapy Ke3eHIepiH
Oarasay oJicTeMect.

Hcropus OJINMITMAJHOT O JIBUKEHMUS.
[IpeameTHple OMMMIIMANBI PAa3HBIX YPOBHEH.
MecTo 1 posb OJUIMAIHBIX 3314 B IIKOJIBHOM
Kypce bu3uKH. Meronuka peLeHus
OJIMMIIMAJHBIX 3a/1a4 110 pa3feslaM LIKOJIBHOTO
Kypca ¢puszuku. MeTtoauka o0ydeHus peleHuo
OJIMMIIMAAHBIX 3a7ady B 5 u 6 Kiacce;
MpOIEeJeBTUKA 3HaHUN 1o Qu3uke. MeToauka
00y4YeHMsl PELICHUIO0 OJIMMITMAAHBIX 3a/1a4 B 7
kimacce. Mertoauka oOydeHHUs  PELIEHUIO
OJIMMIIMAAHBIX 3a7ad B & kiacce. Meroauka
o0yueHHUsl peUIeHUIO OJMMIIMAIHBIX 3a/1a4 B 9
kimacce. Metoauka 0OydyeHHMs]  PELICHHUIO
omMMIanHeix 3amad B 10 kiacce. Meromuka
o0yueHUs pelIeHUI0 OJIMMITHATHBIX 3a/1a4 B 11
KJIacce. Metoanka peleHus
9KCIIEPUMEHTAIBLHOTO Typa. Metonuka
OLICHUBAHMSI ATAlOB PEIICHUS OJIMMIIMAIHBIX
3aad4  TEOPETUYECKOTO UM  MPAKTHYECKOIO

TYpOB.

The history of the Olympiad movement. Subject
Olympiads of different levels. The place and role
of olipiad problems in the school physics course.
Methods of solving Olympiad problems in
sections of the school physics course. Teaching
methods for solving Olympiad problems in 5th
and 6th grade; propaedeutics of knowledge in
physics. Teaching methods for solving Olympiad
problems in the 7th grade. Teaching methods for
solving Olympiad problems in the 8th grade.
Teaching methods for solving Olympiad
problems in the 9th grade. Teaching methods for
solving Olympiad problems in the 10th grade.
Teaching methods for solving Olympiad
problems in the 11th grade. The method of
solving the experimental tour. Methodology for
evaluating the stages of solving Olympiad
problems of theoretical and practical rounds.

Ilocmpexsusummepi/Ilocmpexeuzumui/Postrequisites
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Kypoeninici ncozapul ghusukanvix ecenmep / Pusuueckue 3aoauu nosvtuwiennoii croxcnocmu / Physical Tasks of Increased Complexity

OKy maxcamut / Yueonasn uens | Purpose

Taburar meH TEXHUKAJAFbI
KyObUIBICTAD ~ MEH

(U3UKATBIK
MPOLIECTEP/II  TEPEH
3epTTey  YUIIH  KYPACJIUIIrl  OFaphl
(U3HKAITBIK ecenrepai HIBIFapy
JaFIbUIAPBIH KABIITACTHIPY

dopMHpOBaHUE HABBIKOB pelIeHHs (PU3MUecKuX
3a]a4 IMOBBIIMIEHHON CII0)KHOCTH JJIs YIiyOJ€HHOIO
u3ydeHus (GU3NYECKUX SBJICHUM U MPOLIECCOB B
IIPUPOJIE U TEXHUKE

Formation of skills for solving physical
problems of increased complexity for in-depth
study of physical phenomena and processes in
nature and technique

Okbimy namuceci / Pezynomamut ooyuenusn / Learning outcomes

KypcTbl coTTi asKTaraHHaAH KeWiH Oimim
asymbliaap

- $Uu3MKaIbIK TallCbIpMaHbIH KypJeJsiiK
JleHreliH, OHBbIH N9HapaJblK CUMATbIH
TYCiHY;

— KYpJAeJiJairi »Kofapsl ecentepzi ueuy
JlaFiblIapblHA He 60J1y;

- ecenTi IWIBbIFapyAa KoOJAAHbBLIATbIH
MaTeMaTHUKaJIbIK aaictep MeH
TaC/IAepAiH TUIMAIIITIH Taazay;

- »KapaTbLJIbICTAHY
MaTeMaTHUKaJbIK  CayaTThLIbIKKA
60J1y;

- ecenTepni HIbIFapy YILIiH
KOJIJaHbLJIaThIH MOJZieJIbJiep, TeopeMasiap
MeH dopmynanap HeTi3iHjge
00'beKT/Iep/IiH, MNpoLecTep/iiH, >KoHe
KYObLJIbICTAp/AbIH cunaTTamMaJsapbliH
TYCIHAIPY;

- Kayimcisaik xkeHe eopT Kayincisziri
epexeJsiepiH OpBbIHAAU OTBIpBIII,
KYpJeJIJIiri  KoFapbl 3KCIEPUMEHTTIK
TalncblpMaHbIH 9p6ip Ke3eHiH »xobasai,
XKyprise xoHe O6arasiail 6isy;

— CbIHU OMJIayFa ue 60J1y, bapJbIK Kaciou

KoHe
He

Ilocse yCIELIHOI0
obOy4Jamluecsa 6yayT
- MOHUMAaTb YPOBEHb CJOXHOCTU (PU3UYECKOU
3a/lau, e€ MeXAMCLUIIIMHAPHBINA XapaKTep;

- UMETb HaBBbIKU pelleHUs] 3a/a4 MOBBILIIEHHOU
CJIO’KHOCTH;

- aHaJIU3UPOBATh 3pdeKTUBHOCTD
HCIIOJIb3YEeMbIX npu pelleHuur 3aja4u
MaTeMaTHYeCKUX IPUEMOB U METO/IOB;

- 06s1a7aTh eCTeCTBEHHOHAay4YHOU U
MaTeMaTH4YeCKOU rpaMOTHOCTbIO;

- OOBSCHATb  XAapaKTEPUCTUKU  OOBEKTOB,
NpOLIECCOB U SIBJIEHUH, HCXOJAsl U3 MoJeJseH,
TeopeM U GOPMYyJI, UCIOJIb3YEMBIX [IJIsl pellleHHUs]
3ajiay;

- yMeTb TMpPOEKTHpPOBATh, MNPOBOAUTb U
OLIEHWBATh KaXJbld 3Tall 3KCIEePUMEHTaJbHOU
3a/la4yd TOBBIUIEHHOW CJIO)KHOCTH, BBIMOJIHSS
npaBUa TEXHUKU O0e30MaCHOCTH M MOXKApHOU
0€e30MaCHOCTH;

- 00/1a1aTh KPUTUYECKHUM MBbILLJIEHUEM, ObITh
rOTOBbIM K OOy4YeHHI) B TedyeHUEe BCeH
npodeccuoHaIbHOM J1eSITeJIbHOCTU

3aBepIIeHUS Kypca

After successful completion of the course,
students will be

- to understand the level of complexity of a
physical task, its interdisciplinary nature;

- have the skills to solve problems of
increased complexity;

- analyze the effectiveness of mathematical
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
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KbI3MET OapbIChIH/A OKYFa JlalbIH 60J1y

Ilpepexeuzummepi/llpepexeusumul/Prerequisites

MaTemMaTHKaIbIK TaaAay,
AHaJIUTUKANBIK reoMeTpusa KoHe
CBI3BIKTBIK, a/irebpa, 3epTTey ecenTepiH
ey afgicreMeci

MaTtemaTHyecKkMi  aHa/au3,  AHaJHATHYeCKasd
reoMeTpuss M JIMHeHHasd aJirebpa, MeToanka
pelleHus UCCe[0BaTelbCKUX 3a4a4

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

Kypcmoin kbickawa mazmynst / Kpamroe cooepacanue kypca | Course summary

Tanceipmanapasl  Kypaenimiri  OoibIHIIA
KikTey. JKorapbl MaTeMaTHKa, ChI3BIKTBIK
anrebpa >KOHE aHAIMTUKAJIBIK I'€OMETpPHUS
TeHjaeyJepi, KaTtap TEOPHSICHI,
MareMaTHKaIIBbIK ¢u3uka, Kypaeni
aliHbIMaJIbl (PYHKLHS TEOPUSACH], BEKTOPJIBIK
YKOHE TEH30pJIBIK Tanaay, blkrumanaeikrap
TEOPHSICHl JKOHE (DU3MKAIBIK ecenTepl
IIBIFApY/AaFbl MaTEMaTHKAIBIK CTATHCTHKA.
Juddepenunanplk TeHaeyaep: OipiHmi,
eKIHIII KOHE JKOFaphl PETTi, OIpKeNKi KoHe
reTeporeHi, TYpPaKThl >KOHE aWHBIMabl
ko3¢ duLeHTTepl Oap. Kypneniniri
KOFapbl €CeNTepJliH MOHAPAJbIK CUIAThI:
XUMHUSIMEH, OHOJIOTHsIMEH, TeorpadusmMeH
OaiinaHsIcC.

Knaccudukanus 3amad mo CIOXKHOCTH. Y paBHEHHUS
BBICIICH  MaTeMaTWKH, JIMHEHHOW anreOpsl |
AQHAINTUYECKOM  TeOMETpUH, TEOpPUM  PSAJOB,
MaTeMaTHUYeCcKol  (QU3UKH, TEOpUU  (PYHKIHH
KOMIUIEKCHOTO ~ INI€PEMEHHOI0,  BEKTOPHOTO U
TEH30pPHOIO aHajlih3a, TEOPUH BEPOSTHOCTEN U
MaTeMaTHU4eCKOn CTaTUCTUKH B pelieHnn
(bU3UIECKUX 3a/1a4. JuddepennmanbHbie
YpaBHEHHUS: NIEPBOT0, BTOPOI'O U BBHICIINX MOPSAKOB,
OJIHOPOJHBIE M HEOJHOPOAHBIE, C MOCTOSHHBIMHU U
MEepPEMEHHBIMH KO3 duimeHTaMu. MexnpeaMeTHbIH
XapakTep 3a/jad IMOBBIILIEHHOW CII0)KHOCTH: CBA3b C
XUMHe, 6uosnoruei, reorpaduei.

Classification of tasks by complexity. Equations
of higher mathematics, linear algebra and
analytical geometry, series theory, mathematical
physics, the theory of the function of a complex
variable, vector and tensor analysis, probability
theory and mathematical statistics in solving
physical problems. Differential equations: first,
second and higher orders, homogeneous and
inhomogeneous, with constant and variable
coefficients. Interdisciplinary nature of tasks of
increased  complexity:  connection  with
chemistry, biology, geography.

Ilocmpexsusummepi/Ilocmpexeuzumut/Postrequisites
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