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oOyJaromuxcs Mo KpeIuTHOU TexHoIoruu, Habopa 2023 romos.

The catalog of elective disciplines contains a list of elective disciplines and
their brief description with the purpose of study, content and expected learning
outcomes. It is intended for students, studying on credit technology, the set of 2023.
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Kipicne

OJIEKTUBTI TIOHJEP KaTaJloTbl OKBITYJBIH KPEAUTTIK JKyheci OoMbIHIIA
KYpacTbIpbUIabl. JIEKTUBTI TOHAEP KaTalorbl >KYWEJIEHreH TaHAay OONBIHIIA
MOHEP TI3IMIH KOHE OJIapIbIH KbICKA CUIIATTaMAaChIH KapacThIPabl.

CTyneHT MaMaHIBIKTApIblH  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 OTBIPHIN, CTYACHTTIH KEKE OKY KOCMapbhlH KYPYy YIIIH MOHAEPTe >Ka3bLly
HBICAHBIH TOJITHIPAJIBI.

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

BBenenue

[Ipn kpenuTHONW TEXHOJOTMU OOyueHus pa3pabaTbiBaeTCsl  KaTajor
AJNIEKTUBHBIX JUCIUIUIMH, KOTOPBIA MpeACTaBIseT COOOW CHCTEeMaTU3UPOBAHHBIM
NepeyeHb TUCUUIUIMH KOMIIOHEHTA 110 BEIOOPY U COAEPIKUT KPATKOE UX OIHCAHHUE.

Hapsay ¢ n3ydeHuneM AMCHMIUIMH 00S3aTENbHOTO / BY30BCKOTO KOMIIOHEHTA,
CTYJIEHT JOJDKEH BbIOpATh ISl U3yYEHUS JUCHUILIMHBI KOMIIOHEHTA MO BBIOODY.

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

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 OoiibIHIIA 3JIEKTUBTI MOHAepaAi 06,1y / Pacnipeaesnenne 31eKTUBHBIX
aucouIuinH no cemecrpam / Distribution of elective courses by semester

IMonnin araysl / HanmenoBanue qucuuniauabl / The name of the
discipline

Kpeaurrep
CaHbI /
Koa-Bo

KpeauToB /

Numberofc

redits

AKkageMu
SVIBIK
Ke3zeH /
AKkan.
nepuos /
Academic
period

Maremarukaisik Tangay / Marematuueckuii ananus / Mathematical analysis

JubdepeHunanapik xoHe HHTETpaabIK ecenreynep / Juddepennunanbaoe
u unTerpansHoe ucuncienue / Differential and integral calculus
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Mexanuka/Mexanuka/Mechanics

Kunemaruka, quHnamuka, cratuka / Knaemaruka, fuHaMuKa, cTaTuka /
Kinematics, Dynamics, Statics

Monekynanslk Qu3uKa xoHe TepMoauHamMuKka / MonekynspHas pu3uka u
tepmoaunamuka / Molecular Physics and Thermodynamics

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

Knaccukansix mexannka / Kitaccnueckas mexanuka / Classical mechanics

Teopusuibik Mexanuka / Teopernueckas mexanuka / Theoretical mechanics

KyKpIK skoHE chIOaiiiac ;keMKOPJIbIKKA Kapchl MoieHHeT Heriznepi / OCHOBBI
paBa ¥ aHTUKOPPYIIIMOHHOM KynbTypsl / Basics of Law and Anti-
Corruption Culture

DKOJIOTHs JKOHE TIPIILUIIK Kayirci3airi Herizaepi / DKOJI0rust 1 OCHOBBI
6esonacHoctr xu3HeaesTensHoct / Ecology and Basics of Life Safety

DKOHOMMUKA 7KQHE KACINKepIiK Herizaepl / OCHOBBI 3KOHOMUKHU U
npennpuaumarenbcta / Basics of Economics and business

Kembacubuibik Herizaepi / OcHoBel auaepcTsa / Basics of Leadership

FrimeiMu 3epTTeynepaiH HeT13/1epi xKoHe akaaeMUsIbK XxaT / OCHOBBI
HaAyYHBIX UCCIICIOBAHU U akageMuueckoe muchmo / Basics of Research and
Academic Writing

MekxkrTenreri OKCIICPUMCHT TCXHUKACHI / TeXHHUKA MIKOILHOTO SKCIICPpUMCHTA
/ Technique of School Experiment

MexkTenteri pu3nKanblK NpakTUKyM / OU3ndecKuil NPakKTUKyM B HIKOJIE /
Physics Practicum at School

9J’IeKTpOI[I/IHaMI/IKa JKOHEC CAJIBICTBIPMAJIBIKTBIH apHafIBI TCOPUSCHL /
SHGKTpOI[I/IHaMI/IKa U criCoyajibHas TCOPpHUA OTHOCUTCIIbHOCTHU /
Electrodynamics and Special relativity

Opic teopusicel / Teopus nons / Field Theory

Onrtuka/Ontuka/Optics

TONKBIHBIK, TECOMETPHUSIIBIK JKOHE KBAHTTBIK ONTHKA / BoJHOBas,
reoMeTpHuecKas u kBantoBas ontuka / \Wave, Geometric and Quantum
Optics

blkTumanpIkTap TEOPHUACH )KOHE MaTeMaTHKAJBIK cTaTuCTUKa/ Teopus
BEPOATHOCTEH U MatemaTnueckas cratuctuka / Theory of Probability and
Mathematical Statistics

CTaTHCTHKAIBIK MOIIMETTEp/I MaTeMaTHKANIBIK OHAey/ MaTemaruueckas
obpaboTka cratictuueckux naHubix / Mathematical processing of statistical
data




ATOM, aTOM SIIPOCHI KOHE dJIEMEHTap OoeKkTepAiH pu3ukace! / Ousnka
aToma, aTOMHOTO sifipa 1 deMeHTapHbIX Yactull / Physics of Atom, Atomic
Nucleus and Elementary Particles

ATOMJBIK KoHE SIPOJBIK (pu3nKa / AToMHas U siaepHas ¢pusuka / Atomic
and Nuclear Physics

Actponomust/ ActpoHomus/Astronomy

Xanmer actponomustHbIH Kypesl / Kype o6meit acrponomun / A Course of
General Astronomy

Pagunosnexrponnka/Pamnosnekrponnka/Radio electronics

Pannorexnuka/Panunorexuuka/Radiotechnics

KBantThiKk Mexannka / KBanToBas Mexanuka / Quantum Mechanics

KiraccukansIk »xoHe KBAaHTTHIK cTaTucTHKa / Kitaccuueckas 1 KBaHTOBast
cratuctuka / Classical and Quantum Statistics

Ou3MKaIbIK ecenTepii memnry 0oibiHIIa MpakTukyM / [Ipaktukym mo
pemennio Gusrueckux 3agad / Workshop on Solving Physical Tasks

3epTTey ecentepiH menry saicremeci / MeTonuka pemieHus
uccienosatenbckux 3anad / Methods of Solving Research Tasks

OnuMruanga ecenrtepid meiFapy saicreMeci / Metoauka pemeHus
onumnuaaHbx 3a1a4d / Methods of Solving Competitive Tasks

Kypaeminiri xorapsr pusukansik ecenrep / Gusnueckue 3a1aqu
noBbItieHHOMU cioskHoctH / Physical Tasks of Increased Complexity

Minor

Hucnunnuna 1

JucoumamHa 2

o1

(o]

Hucrunnmna 3




1 1 kypc cTyeHTTepiHe apHAJFaH YJIeKTHBTI MoHAep / DieKTHBHbIE JUCHUILUIMHBI 1Jsi cTyaeHToB 1 Kypca / Elective

disciplines for 1nd year students

Mamemamuxanvik manoay / Mamemamuueckuii ananus / Mathematical analysis

OKy makcamut / Yueonas ueaw | Purpose

Kanmer  usmka, TEOpPHSIBIK (QHU3MKa KOHE
aACTPOHOMHS KypPCTapbIHBIH IOHJEPIH OJIaH dpi
3epTTey  YIIIH  KWKETTI  MaTeMaTHKAJIBIK
TaJayAblH HEri3ri TYCIHIKTepI MEH oJiCTepiH
urepy

OcBoenne 0a30BBIX IOHATAH U METOHOB
MaTeMaTUYECKOr0 aHajinu3a, HEOOXOIMMBIX
JUIS  adbHEHWINero W3Y4YeHHs JUCHUTUINH
KypcoB o0mieii ¢Gu3MKH, TeopeTHYecKOi
(U3MKK ¥ ACTPOHOMUH

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

Homuiceci / Pesynemamol 09yuenusn / Learningoutcomes

Kypersl corTi asikraranHaH KeiiH Olrim
aJIylibLiap

—  muddepeHIMANABIK JKOHE  HHTETPAJJIBIK
€CenTeyNepAiH Heri3ri YFbIMAapbiH, Oip >KoHE
OipHemie aWHBIMANBUIAPABIH  (QYHKIHSIAPBIH,
muddepeHIMaNIBIK TEHJEYJIep MeH Karapiap
TEOPHSICHIH aTaHbI3;

— Ti30ekTep MeH (QYHKUUSIIAPAbIH ULIEKTEpiH
Taba Oy, Oenrici3aiKTep/al ama oily;

—  nuddepeHmanys  KOHE  MHTErparus
oTepausuIapblH TYPICHIIPY;

—  guddepeHIHuanabplK ~ ecenTey  OICTEpiH
KOJITAHBI  (PYHKIUSUIAPIBl CATBICTBIPY JKOHE
rpaguKTep KYpy;

— colikec omicTep/ll KOJAaHA OTHIPHIN, OipiHII
KOHE  eKiHm  perTi  auddepeHuuanbK
TeHJIEeYJIep/l IIeTy;

— (bu3MKaIbIK ecenTepai nienyie

MaTeMaTUKAJIBIK 9IICTEP/Il KOJIAaHY;

— MaTeMaTHUKAaJbIK Taljgay YFhIMIApblH KOJIJaHa
OTBIPBIIN, 9p TYPJI aKmaparka TYCiHIKTeMe Oepy
’KOHE JIypbIC TYCIHIpY KalineTine ue 60:iy;

— OKY, OKY-9JICTEMEJIIK JKOHE aHBIKTaAMAJIBIK

IMocse ycmemHoro
o0yuarmuecs OyayT
—  IEpEeyYncIATh OCHOBHBIE  IOHSTHUSA
IupQepeHMaIbHOr0 U HUHTErpajJbHOIo
WCYUCIICHUH (YHKIUU OJHONW M HECKOJBKHX
NEepPEMEHHBIX, Teopuu AupdepeHnnanbHbIX
YPaBHEHUU U PAIIOB;

3aBeplIeHUs] Kypca

— OTpeNieNsTh Ipeensl
IIOCJIEI0BATEIbHOCTEN " byHKIHH,
pacKpbIBaTh HEONPEAEIEHHOCTH;

— npeoOpa3oBHIBATH omnepamun
nudQepeHIIMPOBaHUS U HHTETPUPOBAHUS;

- CpaBHUBATH ¢byHKUIMN METOAaMHU

nuQQepeHIMaIbHOr0 UCUUCIIEHUS U CTPOUTH
rpadukuy;

— pemats auddepeHIaIbHble  ypaBHEHUS
MIepBOTo u BTOPOTO HOPSIKOB
COOTBETCTBYIOIIMMHU METOJAMU;

— MPUMEHSATh MaTeMaTHYeCKHe METOAbl K
peleHuo pU3MUECcKuX 3ajay;

— BIAJETh CHOCOOHOCTBIO C IOMOILBIO
MOHATHH MaTEMaTHYECKOT O aHaJIn3a
KOMMEHTHPOBATh U BEPHO UHTEPIPETHPOBATH

After successful
students will be
— list the basic concepts of differential and integral
calculus, functions of one and several variables, the
theory of differential equations 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

completion of the course,
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onedueTTepi OKHU KoHe Taaai oury

WH(POPMAIIHIO Pa3HOTO POJIa;

— BIIQJICTh YMCHHEM YHUTATh M aHAITU3UPOBATH
y4eOHYI0, y4eOHO-METONIECKYIO "
CIIPABOYHYIO JIUTEPATYPY

IIpepexeusummepilllpepexeusumut/Prerequisites

| -

Kypcmuiy kvickawa mazmynot / Kpamkoe codepycanue Kypca | Course summary

Kubagap,  perTimikTep,  PETTUNK  IIETi.
Oynkmusuiap. Oynkuusa meri. bip alHBIMabI
(YHKIHMSTHBIH TYBIH/IBICHI KOHE

maddepennmansl. bip aitHBIMATBl (YHKIUSHBI

3eprrey koHe rpaduk  Kypy. Kemnreren
alfHpIMaNbUIap  (QPYHKIHSICBIHBIH — TYBIHJIBICHI
xkoHe  guddepeHnmansl.  bip  aliHBIMabI

(YHKUIMSHBIH aHTHCPUBATHBI )KOHE WHTETPAJIBI.

Ecenik, KUCBIK J>koHE OCTTIK HHTErpasaap
Typaiel  TyciHik. benrimi 6ip wuHTErpa;
dburypanapablH  aynaHgapbl  MEH  KeJeMiH
ecentey.  bipiHm  oHe  eKIHIII  peTTi

muddepennmaniplk Tenaeynep. Karapmap.

MHosecTBa, MOCIEAOBATEILHOCTH, Mpenes
nociaenoBarenbHocT.  Dynkuuu. Ilpenen
¢byakuu. IlpousBognas u auddepenuan
GbyHKIMK OIHOM mepeMeHHoM. MccnenoBanue
(GYHKIIUU OJHOW MEPEeMEHHON W MOCTPOCHHE
rpaduka. IlpomsBomHass u uddepeHran
byHKIIUN MHOTHUX MEPEMEHHBIX.
[TepBooOpasHas u uHTErpasl PyHKIUUA OJTHOM
MIePEeMEHHOM. [lonsiTHE O  KpaTHBIX,
KPUBOJIMHEWHBIX " MTOBEPXHOCTHBIX
uHTerpanax.  OnpenenéHHbI  MHTErpa;
BBIYUCIICHHE TUIOMaaed U 00BEMOB (Quryp.
JuddepeHnunanbHble ypaBHEHUSI MEPBOTO U
BTOPOTO NOPSAKOB. Psijbl.

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.

Ilocmpexsusummepilllocmpexeusumu/Postrequisites

MaremMaTHKaIbIK (bU3UKaHBIH smicTepi,
dusmkanelk  ecenTepAl  miemy  OoifblHINIA
npakTuky™m, Onumnuaza ecenTepiH IIbIFapy

onicremeci, @uU3MKaHbI OKBITY dJlicTEMeC]

Meroasl MaTeMaTU4eCKOn buzuku,
[IpakTHKyM 1O pemieHnto GU3NIECKUX 3ajad,
Meroauka pemeHus OJMMIIMAIHBIX 3aj]ad,
Mertoauka npenoiaBaHus pU3NKH

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

Bazoaprama scemexuwici / Pykosooumens npozpammet | Programmemanager

Koc:xkanoBa A.T'.

| Tenernna O.C.




Jughgpepenyuanouvix scone unmezpanovik ecenmeynep / /lugppepenyuanvruoe u unmezpanvrnoe ucuucinenue / Differential and Integral Calculus

OKy maxcamut / Yueonasn uens | Purpose

ACTpOHOMHSIHBI Opi Kapail 3epTTey YIIiH
KOKeTTI audQepeHnanapl KoHE HHTETPAIIbI
€CeNTeyIIH Heri3ri YFeIMIapbl MEH OJICTEepiH,
COHJIali-aK JKaJlbl JKOHE TEOPHUSUIBIK (pr3uKa
KYpPCTapbIHbIH MIOHJIEPIH UTEPY

OcBoeHne 0a30BBIX TOHATHA M METOIOB
migQepeHIMaIbHOr0 W HWHTErPajJIbHOTO
WCUUCIICHHS, HEOOXOIMMBIX TSt
JambHEUIIEro W3y4yeHWs AacTPOHOMHHU, a
TalOke JUCHMIUIMH  KypcoB  OOmeH u
TEOPETUYECKON (PU3UKHU

Mastering of 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

Hamuoicect / Pesynoemamot 06yuenus / Learningoutcomes

Kyperbl coTTi  asiKkraraHHaH KeiliH Ourim
aJIymbLiap

Oip  JKoHE
(YHKIUSACBIHBIH
MHTETPaJIJIbIK
YFBIMJIAPBIH OiITy;
Oip ~koHe OipHeme aWHBIMATIbLIAPIBIH
(byHKIUSTAPBIHBIH TYBIH/IBLTAPEI MeH
muddepeHnmaniapbH Taba oiny;

Oip koHe OipHemie alHBIMAIBLUIAPIABIH
GbyHKUMsATapelH  OIpIKTIpY — ONepalusIapbiH
OpBIH/AY;

muddepeHManapl  ecentey  dAicTepiMEH
GyHKIUSIApAbI 3€pPTTEY JKaHE TpaduKTEP KYPY;
(bu3MKaNIbIK ecenrepi nienryre
MaTeMaTUKAJIBIK 9/IICTePIl KOJIIaHY;

— mudepeHIanabl )KoHe HHTErpalJibl €CenTey
YFBIMIIAPBI, epekesepi MeH Teopemalaphbl
apKbUIBI Op TYpJIi aKmapaTKa TYCiHiKTeme Oepy
KOHE YphIC TYCIHIpY KalineTiHe ue 6oiy;
apHailbl  OKYy, OKY-O[ICTeMENIK >KoHE
AHBIKTAMAJIBIK 91cOUETTEP 1 OKBIM, Taaail OuTy

OipHemie  aifHBIMAJIBLIAP
mudpepeHINANIBIK ~ KOHE
ecenTeyepiHiy Heri3ri

IMocae ycmemHoro
o0yyarommecsi OyayT
IIPUMEHSTD OCHOBHBIE HIOHSTHSA
i QepeHIMaTbHOT0 W HWHTETPaJIbHOTO
WCUUCIIEHUN (YHKUUU OJHOM M HECKOJIBKHX
IIEPEMEHHBIX;

— pewarb NpoU3BOJHBIE U TU(EepeHIHAIIbI
(GyHKINN OJTHON M HECKOJBKUX MEPEMEHHBIX
— IPOU3BOAUTH ONEPALUUA HHTETPUPOBAHUS
(yHKIUI OJTHOW U HECKOJIBKUX MEPEMEHHBIX;

3aBeplIeHHsl Kypca

—  uccinenoBaTb  (QYHKIMH — METOJaMHU
¢ depeHIINaTbHOTO0 UCUUCICHUS. U CTPOUTD
rpadukuy;

— MNPUMEHSITh MaTeMaTHYeCKHe METOMAbl K
peleHuo pU3NUeCcKuX 3ajad;

— BIAJETh CHOCOOHOCTBIO C IOMOILBIO
MOHATHUH, paBUII " TEOpeEM
muddepeHIMaTbHOTO U MHTETPaJIbHOTO
UCYMCIIEHUS KOMMEHTHUPOBATb U  BEPHO

HMHTEPIPETUPOBaTh HMHPOPMAIMIO Pa3HOTO

pona;
— BJIAACTb YMCHHUEM YUTATh U aHAJIM3UPOBATH
CrelUaTbHYIO yueOHy10, yueOHo-

METOJIMYECKYIO U CIIPABOYHYIO JIUTEPATYPY

After successful
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 of 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

completion of the course,

Ilpepexsuzummepi/llpepexsuzumul/Prerequisites
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Kypcmuiy kvickawa mazmynst / Kpamxoe codepicanue kypca | Coursesummary

Herisri anpikTamanmap MeH Teopemanap. bip
ailHpIManbl  (QYHKIUSHBIH ~ TYBIHABICBI ~ MEH
muddepeHnmanbiH Tady; (U3MKAIBIK MarFbIHA.
Huddepenumanaplk ecentey omiciMen  Oip
ailHpIManbl (YHKIUSHBI 3€pTTEY JKOHE OHBIH
rpadurin  Kypy. Kemreren aiHbpIManbuiapIbIH
(GYHKIUSCHIHBIH TYBIH/IBICHI MeH
muddepeHnransiH Ta0y; Gu3nkanarel peii. bip
aitHpIManbl (QYHKIUSHBIH aHTUICPUBATUBI JKOHE
WHTETpaNbl; (PU3UKAIBIK MaFrbiHa. Ecemik, KHCHIK
XKoHe OCTTIK HUHTerpaijgap Typalbl TYCIHIK;
¢usukanek MareiHa. Hakter naTerpasn, HeroToH-
JletriOHuI (dhopmynacer; burypanapabig
ayJaHIapbl MEH KOJIEM/IEPiH ECETTeYy.

OcHOBHbIE ~ ONpENEIEHUS U  TEOPEMBI.
Haxoxnenue IIPOU3BOJHOU U
muddepennmana byHKIIN OJTHOM
IIEPEMEHHOM; buzngeckuit CMBICI.
HccnenoBanue QyHKIIMU OAHOM TEPEeMEHHOM
MeTo1oM udPepeHITnaNTbHOTO UCYUCTICHUS U
nocrpoenne e€ rpaduxa. HaxoxneHue
npou3BoAHON M auddepeHnnana (yHKIUN
MHOTHUX TEpEeMEHHBIX; poiib B (U3HKe.
[TepBooOpasnas u wHTETpan QYHKIUU OJTHOMN
nepeMeHHoit; ¢pusnueckuit cmeici. [lonarue o
KpaTHBIX, KPUBOJIMHEWHBIX U MMOBEPXHOCTHBIX
WHTErpanax; buznyeckuit CMBICI.
OnpenenéHHbIA MHTETpal, bopmyna
Herotona-Jleitbuuiia; BeIYUCICHNE TLIOMAACH
1 00bEMOB QUTYD.

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, U3MKaHBI OKBITY 9/IICTEMEC]

Meronsl MaTeMaTU4eCKOn ¢bu3uky,
[IpakTukym 1o pemieHuto GpU3NUECKUX 3aj1ad,
Metoauka pemieHHus OJIMMIMAIHBIX 3ajad,
MeTtoauka npenogaBaHusi QU3UKU

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

Bazoapnama scemexuwici / Pykosooumens npozpammot | Programmemanager

Koc:xxkanosa A.T'.

| Teaernna O.C.

Mexanuka/Mexanuxa/Mechanics
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OKy makcamut / Yueonas uens | Purpose

MexaHUKaHbBIH HETI3T1 YFbIMIAphl MEH 9IICTepiH
MEHIepy, Kalmbl (HU3MKa KYpPCHIHBIH KeJeci
OemiMaepiH, COHJA-aKk TEOPUSIBIK (U3MKa
’KOHE aCTPOHOMHUSI KypPCHIHBIH IIOHAEPIH 3epTTey
YIIiH (U3HKaNbBIK ecenTepii ILIbIFapy >KoHE

OcBoenne 0a30BBIX IOHATAH U METOHOB
MEXaHHWKH, COBEPIICHCTBOBAHHE HABBIKOB
penieHus U3NYECKUX 33124 U BBITIOTHEHUS
J1a00PATOPHOTO IKCIIEPUMEHTA ISl U3y4CHUS
CIIEYIOIIUX pa3/ieloB Kypca oOmieit pu3nkw,

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 disciplines of the

3epTXaHaJIbIK 9KCHEPUMEHTTI OpBIHZIAY | @ TakXe MAMCHUIUIMH Kypca Teoperuueckoii | course of theoretical physics and astronomy
JaFIbIIAPBIH JKETUIIPY (U3HUKY 1 aCTPOHOMHH

Oxvimy namuorceci / Pesynomamut 06yuenus / Learningoutcomes
Kyperbl corri askraranHan keiiin 0Oidim | [Tociie  ycmemHoro 3aBepmenusi kypca | After successful completion of the course,
aJymbLIap odyuarommecst OyayT students will be
— MEXaHUKaHBIH TEPMUHOJOTHSUIBIK allapaTbliH | — IPUMEHSATh TEPMHHOJIOTHYECKHE ammapathl | — t0 possess the terminological apparatus of
MEHIepY, MEXAHUKAIIBIK [IaMajap/blH | MEXaHHMKH, 3HAaTh U IIOHUMATh ompeaenacHus u | mechanics, to know and understand the definitions
aHbIKTaMaJlapbl MeEH OIpJIKTepiH, MEXaHHMKa | CIUHHIIBI MEXaHUYECKUX BenimumnH, | and units of mechanical quantities, the formulation
3aHIapbIHBIH  TYKBIPBIMIAPBIH ~ Oly  koHE | (GOPMYIHPOBKH 3aKOHOB MEXAHUKHU; of the laws of mechanics;
TYCIHY; — NpUMEHATh MaTeMaTudeckue wmeronsl K | — apply mathematical methods to solving problems
- MEXaHHUKa ecenTepin HIBIFApy/a | PELICHHUIO 3a/1a4 10 MEXaHHUKE;, in mechanics;

MaTeMaTUKAJIBIK 9ICTEP/Il KOJAaHY;

— 3epTXaHajJbIK SKCIIEPUMEHT JKyprize Ouny
KOHE  TIKeJIeM  JKOHE  JKaHama  eJIley
HOTHXKENEPiH OHCY;

— MeXaHUKaIBIK TpolecTep MeH KYObLIbICTap
apachIHAaFbl ceOen-cannapiblK OailiaHbICTapAbI
OpHaTy, TaOWFaTTaFbl MpPOLECTEP/l MEXaHHKa
TYPFBICBIHAH TaJlay;

— UHEPUUSIBIK JKOHE HWHEPIUSIBIK eMec
AHBIKTaMaJIbIK Kylenepaeri MEXaHUKa
TEHJIEYJIePiH, COHJaKi-aK MEXaHUKAJIBIK

KyHerep MEH MEXaHUKAJBIK IPOLECTepAiH
KYHIH cunaTTayAarbl TEHJEYJepliH peJiiH
Tanzaay;

— TarchIpMalIap/bl IIENTy HEMece 3epTXaHaJIbIK
KYMBICTap/ibl OpBIHAAY OapbIChIHIA aJlbIHFaH
HOTHOKEJepIl TYCIHIpyre KabiueTTi;

— IJIAHUPOBATh JIAOOPATOPHBIA IKCHEPUMEHT
u o0pabaTbiBaTh pe3yJiabTaThl MpPSIMbBIX U
KOCBEHHBIX U3MEPEHHUN;

— YCTaHaBIMBaTb INPUYMHHO-CIICCTBEHHBIE
CBSI3M MEX/1Y MEXaHMYECKHUMH MpoLeccaMy U
SBJICHUSIMH, aHAJIW3UPOBATh C TOYKH 3pEHUS
MEXaHHUKH MPOIECCHI B IPUPO/IE;

— AQHAJIN3MPOBAThb YPaBHEHUS MEXAHUKH B
MHEPLUUATIBHBIX U HEMHEPIHUAIBbHBIX CHCTEMaX
OoTcuéra, a TakkKe pPOJIb YypaBHEHUU B
OMMCAHUU COCTOSIHUSI MEXaHUYECKHX CHCTEM
U MEXAHUYECKUX MTPOLIECCOB;

—  CHOCOOHBI  OOBSCHATH  PE3YJbTATHhI,
[IOJIyYEHHBIE B XOJ€E pEIIeHUs 3aJad WIH
BBITIOJTHEHUS JTaOOPaTOPHBIX padoT;
— BIAJETh CHOCOOHOCTBIO C
TTOHSATUI MaTeMaTUYECKOro

IIOMOIIBIO
aHaJIn3a

— 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 correctly
interpret information on mechanics using the
concepts of mathematical analysis;
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— MaTeMaTUKAJBIK TaJlJay YFBIMIAphl apKbLIbI
MEXaHHMKa Typallbl aKmaparka TYCiHIKTeme Oepy
YKOHE JYPBIC TYCIHIIpY KaOileTiHe ue 0oiy;

— OKY, OKY-OJICTeMENIK »OHE aHBIKTaMaJIbIK
onedueTTepi OKHU oHE Taaan oury

KOMMEHTHUPOBATh U BEPHO UHTEPIPETHPOBATH
UH(OPMAIIHIO IO MEXaHUKE;

— BJIQJICTh YMEHUEM YHUTATh U aHATH3UPOBAThH
y4eOHyto, y4e0HO-METOIUYECKYIO u
CIPABOYHYIO JIUTEPATYPY

possess the ability to
educational, instructional and reference literature

read and analyze

Ilpepexeusummepi/llpepexeusumul/Prerequisites

Marematukanslk Tanga, AKT.

| Matematuueckuii anamus, UKT

| Mathematical analysis, ICT

Kypcmuinkvickawa mazmynst / Kpamrkoe cooepycanue kypca | Coursesummary

MexaHUKaHBIH  HETi3rl
Mojeabaepi.  MarepHaiabiK
MaTepUaJAbIK HYKTeJep KYHECIHIH
KMHEMATHKAIBIK ~ TeHIeynepi.  HbpIOTOHHBIH
MaTepHUAJIBIK HYKTEre, MaTePHAIABIK HYKTEICD
KyHeciHe JKoHE a0COJIOT KaTThl  JICHEre
apHaJFaH 3aHaapbl. MeEXaHHWKaJarbl CaKTay
3aHmapel. JKymbIc koHE Kyar. VHepuusuibIK
eMec  CaHaK OKyHWenmeplueri  MeXaHHKAJIBIK
KO3FaIBICTBIH ~ cUMaTTamachl. [‘mapocraTuka.
CyHBIKTBIKTap MEH Ta37apblH MEXaHUKACHI.

AHbIKTaMaJIapbl MCH
HYKTC MCH

OcHOBHBIE  ONpEIEIICHUS
MeXaHMKH. KuHemarnueckue  ypaBHEHHS
MaTepHaTbHOU TOYKH U CHUCTEMBI
MaTepHalbHbIX TOYeK. 3akoHbl HproTOHA a5
MaTepHaTbHOU TOYKH, CHCTEMBI
MaTepUAIBHBIX TOYEK U a0COIIOTHO TBEPIOTO

u MOACIIN

Tena. 3aKOHbI COXPAaHEHHMS B MEXaHUKE.
Pa6oTa u MOIIIHOCTb. Onucanue
MEXaHHYEeCKOT'O JIBHKCHHUS B
HEMHEPLUAJIBbHBIX cucTeMax OTCuUéTa.
I'mapocratuka. MexaHuka IKHAKOCTEH W
ra3os.

Kinematic equations of a material point and

absolutely solid body. Conservation laws
mechanics. Work and power.

mechanical motion in non-inertial

gases.

Basic definitions and models of mechanics.

a

system of material points. Newton's laws for a
material point, a system of material points and an

in

Description of
reference
frames. Hydrostatics. Mechanics of liquids and

Ilocmpexsusummepi/Ilocmpexeuzumut/Postrequisites

MornexynanblK (QHU3UKa KOHE TEpMOJUHAMHUKA,
DNEKTp KOHE MarHeTh3M, ATOM, aToM SIPOCHI
KOHE dJeMeHTap OeekTepliH (usukacel,
Krnaccukanslk MexaHHMka, OJIEKTpOJIMHAMHUKA

MonekymsipHas ¢uU3MKa U TEPMOJUHAMUKA,
SHGKTpI/IIIeCTBO U Mar’u€TtusMm, dusnka aToMma,
aTOMHOTO spa M DJIEMEHTApHBIX YacTHII,
Krnaccuueckast mexaHuka, DJIeKTpOAMHAMHKA

special relativity theory,

Molecular physics and thermodynamics, Electricity
and Magnetism, Physics of the atom and atomic
nucleus, Classical Mechanics, Electrodynamics and
Methods of solving

KOHE apHaiibl CANBICTBIPMANBUIBIK TEOPHS, | U CIelHanbHas Teopus oTHocuTenabHOcTH, | Olympiad problems, A workshop on solving
Onumnuana ecenTepiH MIbIFapy omicTeMeci, | MeTojuka pemieHus ONMMMIMAIHbIX 3axad, | physical problems, The technique of school
®dusukanplk ~ ecenTepAi  memy  OodibiHIIa | [IpakTHKYM MO pereHuio pu3ndeckux 3aaad | experiment
MPAKTHKYM

Bazoaprama scemexuwiici / Pykosooumens npozpammet | Programmemanager

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

Teneruna O.C., KaceimoBa A.T.

KacesimoBa A.T.
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Kunemamuxka, ounamuka, cmamuxa / Kunemamuxka, ounamuka, cmamuxa / Kinematics, Dynamics, Statics

OKy maxcamut / Yueonasn uens | Purpose

KunemaTukaHsbH, JIMHAMHUKAHBIH KOHE
CTaTHKAaHBIH TEOPHSUIBIK HETI3JepiH MEHTepy,
X)anmbl (pU3nMKa KypCHIHBIH KeJeci OeniMuepiH
KOHE (PU3UKAHBI OKBITY SJ[ICTEMECIH, COHAi-aK
TCOPUSUIBIK ~ (U3MKAa  JKOHE  ACTPOHOMHUS
KYPCBIHBIH TIOHJEPIH 3ep/eliey YIIH ecenTepi
HIBIFapy JKOHE 3EepPTXAHAJBIK JKCIIEPUMEHTTI
OpBIHAAY JAFbUIAPBIH KETUIIIPY

OcBoeHue TEOPETHUCCKHUX OCHOB
KHMHEMATUKU, JAUHaAMHUKHU u CTaTUKH,
COBEPIICHCTBOBAHNE  HABBIKOB  PEIICHHUS
3a7a4 W BBINOJHEHUS  J1aOOPaTOPHOTO
IKCIIEPUMEHTA U HM3YYEHHS CIICAYIOIIUX
pasnenoB Kypca oOmieil (GM3WKU U METOAMKHU
npenojaBaHus GU3UKH, a TAKKE AUCIUILIHH
Kypca TeOPETHUECKOM (DU3UKH U aCTPOHOMHUU

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  asiKkraraHHaH KeiliH Ourim
aJIymbLiap

—  KUHEMAaTHUKaHbIH, JUHAMUKAHBIH  JKOHE
CTaTUKAaHBIH TEPMHUHOJIOTHSUIBIK  armnapaThiH
MEHrepy, (bu3MKaIBIK I1aMaJiap/ibIH
aHBIKTAMaJlapbl MEH OIpIIIKTepiH, 3aHIapbIH
TYKBIPBIMAAPBIH 01Ty )KOHE TYCIHY;

— KWHEMAaTWKa, JHMHAMHUKa JKOHE CTaTHKa
€CeNTepiH LIbIFapy/ia MaTeMaTHKAIIBIK dicTepIi
KOJIIaHY;

— 3epTXaHAIbIK KCIIEPUMEHT XKYPridy, TiKeien
KOHE JKaHama  eIIIeYNEpHiH HOTHXKeNepiH
OHJIeY, 3epTTENIETIH MpolecC Hemece KYObLIbIC
TypaJibl KOPBITBIH/IBI JKacay;

— KUHEMaTuKa, JMHaMHKa JKOHE CTaTHKa
TYPFBICHIHAH Tajjiay TaOWFaT NIeH TEXHHUKAaFbl
nporecTep MeH KyObuIbICTap;

— ecenTepAl UIemy HeMece 3epTXaHaJbIK
KYMBICTap/ibl OpBIHAAY OapbIChIHIA aJIbIHFaH
HOTHOKEJEp/Il AYPBICTHIFBIH Oarasail ajmaibl )koHe
OHBI TYCIHIpE anajbl

— TEHIEYJIep ally, eCenTepAl IIbIFapy >KoHe
3epTXaHAJBIK JKYMBICTAp/bl OpbIHJAAY YIIiH

IMocne ycnmemHoro 3aBeplieHUsi Kypca
o0yyaromuecsi OyayT

— BJAJeTh TEPMHUHOJIOTHYECKHM armapaTom
KMHEMAaTHKH, JUHAMHUKA U CTATUKH, 3HATh U
NOHUMATh  ONpPEACTCHUS W CIUHHIBI
Gu3nYecKux  BENWYHMH,  (OPMYITHPOBKH
3aKOHOB;

— TPUMEHSATh MaTeMaTHYeCKHEe METONIbl K
pelIeHUI0 3a7ay KUHEMAaTUKH, TUHAMUKUA U
CTAaTUKH;

— BBINOJHATE JTAOOPAaTOPHBINA SKCIEPUMEHT,
oOpa0aTeiBaTh  pe3yJabTaThl  MPSAMBIX U
KOCBEHHBIX H3MEpPEHHi, JenaTh BBIBOJBI 00
M3y4aeMOM TIPOIIECCE WUITH SBIICHHM;

—  aHalIM3MpOBaTb C  TOYKU  3pEHHUS
KHHEMATHKH, TUHAMUKA U CTATUKH TPOIECCHI
U SIBJICHUS B IPUPOJIE U TEXHUKE;

— CIIOCOOHBI OIEHWBATh JOCTOBEPHOCTH W
MHTEPIPETHUPOBATh PE3YNIbTaThl, MOJTy4YECHHBIE
B XOJIc peIICHUs 3a/1ad WM BBITIOJTHCHUS
1abopaTOpHBIX padoT;

— 3¢ (}EeKTUBHO WCMOJIB30BaTh MNPUEMBI U

METOJIbI BBICIIIEH MaTeMaTHKHU JIJII MOJIYYCHHU A

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
problems and perform laboratory work;

— possess the ability to read and analyze
educational, teaching and reference literature
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KOFappl ~ MaTEeMaTWKAaHBIH  OMICTEpI  MEH
TOCUIIEPIH THIM/II TAliAaaHy;

— OKY, OKY-OHICTEMENiK >KOHE AaHBIKTaMaJbIK
oneOueTTepli OKy KOHE Taljay KaOineTiHe ue
ooy

yYpaBHEHH, pEIICHHUs 3a7a4 U BBITOJIHCHHS
1abopaTopHBIX paboT;

— BJIaJICTh YMEHHEM UYUTATh U aHATM3UPOBAThH
y4eOHyto, y4e0HO-METOIUYECKYIO u
CIIPABOYHYIO JINTEPATYPY

Ilpepexeusummepi/llpepexeusumul/Prerequisites

Marematukansik Tangay, AKT

| Matematuueckuii anamus, UKT

| Mathematical analysis, ICT

Kypcmuinkvickawa mazmynst / Kpamrkoe cooepycanue kypca | Coursesummary

KunemaTukaHbIH, JIMHAMHKAHBIH, JKOHE
CTaTMKaHBIH  HEri3ri  aHbIKTaMajapbl  MEH
MO/JIENBEPI. Marepuanabix HYKTEHIH
KHHEMAaTHKACHI. Matepuanbik HYKTEJep
KYWECIHIH KHHEMaTHKachl. KaTTel JeHEHIH
KHHEMAaTHKACHI. MatepuaabiK HYKTEHIH
JIMHAMHKACHI. Matepuanabik HYKTEJep

KYHWeciHiH  auHamuKkackl. KarTel  JeHEHIH
JTUHAMHUKACHL. DHEPTHSHBIH, WUMITYJIbCTIH >KOHE
UMITYIBCTIH MOMEHTIHIH CaKTaly 3aHJaphbl.
PeaktuBTi KO3Fameic. JKyleneri Terne-TeHIIK.
I'unpocratuka JKOHE THIPOIMHAMUKA.
AbdpocTaTHKa JKOHE a3pOIMHAMUKA.

OcHOBHBIE ~ ONpENENEHUS U MOJEIH
KMHEMAaTUKH,  JMHAMUKM M CTaTHUKH.
Kunemaruka MaTepUalIbHOU TOYKH.
Kunemarnka cucTeMbl MaTepUalbHBIX TOYEK.
Kunematnka aOcomoTHO TBEPAOrO Tena.
Jlunamyka mMaTepualbHOM TOUYKH. JIMHaMMKa
CUCTEMBl MaTepUalbHBIX TOYeK. J(MHamMuKa
abCcomOTHO  TBEPHOrO  Telda.  3aKOHBI
COXpAHEHHUsl 3HEPrUH, UMITYJIbCA U MOMEHTa
HMILYJIbCA. PeaktuBHOE JBUKECHHUE.
PaBroBecue B cucreme. I['mapocratuka u
TUAPOANHAMUKA. AbspocraThka u
a’pOJMHAMUKA.

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.

ITocmpexsusummepi/Ilocmpexsusumu/Postrequisites

Monekynanslk (Qu3MKa XOHE TEPMOAMHAMUKA,
OJNEeKTp KOHE MarHeTusM, ATOM, aToM SPOCHI
KOHE ndJIeMeHTap OemmieKkTepAl (QU3UKachI,
Knaccukanblk MexaHHMKa, OJIEKTPOJUHAMUKA
KOHE apHaillbl CaJbICTHIPMAIbBUIBIK  TEOPHs,
OnuMmnuananblK ecenTepial ey oicTeMect,
OU3MKaIBIK €cenTep/ii My NPaKTUKYMBI

ActpoHomusi, MonekynsipHas Qu3MKa U
TEPMOJAMHAMUKA, OIEKTPUUECTBO u
MarHeTusM, Pu3muka aTomMa, aTOMHOTO s/1pa U
JJIEMEHTapHBIX  YacTHL, Kiaccuueckas
MEXaHNKa, JJIEKTPOJIUHAMHKA U CIIEIHAIIbHAS
TEOpHUs OTHOCHUTEIIBHOCTH, Meronuka
penieHuss OJMMIIMAIHBIX 3an1ad, [IpakThkym
10 peleHNI0 pru3nyecKux 3aaay

Astronomy, Molecular physics and
thermodynamics, Electricity and Magnetism,
Physics of the atom and atomic nucleus, Classical
Mechanics, Electrodynamics and special relativity
theory, Methods of solving Olympiad problems, A
workshop on solving physical problems

bazoaphama rcemexuiici / Pykoeooumensv npozpammut/ Prog

rammemanager

KaceimoBa A.T'., Koc:kanosa A.T'.,
Hynuposa A.M.

Teaernna O.C., KacbimoBa A.T'.

KacsimoBa A.T'.
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2. 2 Kypc CTyJAeHTTepiHe apHAJIFaH 3JIeKTHBTI MoHAep / DJeKTHBHbIE TUCHHIUIAHBI IJIsi cTyaeHTOB 2 Kypca / Elective

disciplines for 2nd year students

Monexynanvix ¢puzuka sncone mepmoounamuka / Monekynapunas ¢pusuxa u mepmoounamura / Molecular Physics and Thermodynamics

OKy makcamut / Yueonas uenw | Purpose

Wnean JKOHE HAaKTEI raszapJiafsl,
CYMBIKTBIKTapJarbl KOHE KaTTbl JEHeJepAeri
Kyillep MeH TmpolecTeplai cumarray YIIiH
MOJIEKYJIaNbIK (PU3MKa MEH TEPMOJMHAMUKAHBIH
HETI3T1 YFBIMAPBIH, 1prefi  epekenepi MeH
o/liCTepiH Urepy

OcBoenue

0a30BBIX MTOHSTHA,

(GyHIAMEHTAJIBHBIX MOJOXEHUH M METOJO0B
MOJICKYJISIPHOM (DU3MKH U TEPMOAMHAMUKHU
JUIsL OIUCaHUS COCTOSHMM M IIPOLIECCOB B
HJICAbHBIX U PEAJbHBIX Ia3ax, JKUIKOCTAX H

TBEPJBIX TEIAX

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 ¢oTTi  asikraraHHaH KeiliH Ourim
ajnyubLiIap
— MOJIEKYJTaJIbIK ¢duzuka MeH

TEPMOJMHAMHKAHBIH HETI3r1 TYCIHIKTEpI MeH
MoJIeNIbJIepiH Oiiy;

— TEPMOINHAMUKAJIBIK KYHEHIH KYH
napameTpiepiH (KbICbIM, KeJleM, TeMmIlepaTypa
KoHe T.0.), MpoLecTiH (PyHKUUAIApbl MEH KYH
(byHKLIUSATAPBIH, opTYpIIL arperaTThbIK
Kyinepaeri 3aTTBIH cUIaTTamMaiapblH,
KMHETHKAJIBIK KO3 GUIMEeHTTepAl Taba 61y;

—  OKBUIAAMIBIKTBIH,  HMMITYJIBCTIH  JKOHE
SHEPIUsHBIH OpTallla, OpTalla KBAJAPATThIK KOHE
BIKTHMAJT MOH/EpiH aHBIKTAy YILiH
CTaTUCTUKAIIBIK YIAECTIPIMAEP/II KOIIaHY;

— 3epTXaHAIIBIK YKCIIEPUMEHT JKYPTi3y, aJlbIHFaH
MOJIIMETTEP/IH HOTIDKENIEPIH JKOHE TiKelen
KOHE JKaHaMa eJIeylepliH  KaTelliKTepiH

Oaranay;,
— Ta3 Topi3di, CYHBIK, KaTThl JEHeJep
KYPBUIBIMBIHBIH epeKIeTIKTEPIH J)KOHE

oJIapAarbl mponecrepAl 6aranay;

IMocne ycnmemHoro 3aBepuieHUsi Kypca
o0yyarommecsi OyayT

— OIpEeNeNsiTh OCHOBHBIC MOHATHS M MOJCIH
MOJIEKYJISIPHOM (DU3UKH U TEPMOJMHAMUKH;

—  pemarts

nmapaMeTpbl COCTOSIHHUA

TEPMOJIMHAMHYECKONH CHUCTEMBI (J1aBJeHHE,
00bEM, TeMmmepaTypa U Ap.), (QYHKIUH

nporiecca u

byHKIUN COCTOSIHMS,

XAapPaKTCPUCTUKKU BCIICCTBA B PaA3JIMYHBIX
arperaTHbIX COCTOSIHHUAX, KHHETUYCCKUC

K03 (DUIIUEHTHI;

— HCII0JIb30BATh CTaTUCTUYECKHE
pacupeneneHus Ui OIpPENeNeHUsl CPEIHUX,
CpeIHUX  KBaJpaTU4YHBIX U  Haubosee
BEPOSITHBIX 3HAYEHUN CKOPOCTH, UMITYJIbCa U

SHEPruy;

— BBIIIOJIHATH na60paToprn>i 9KCIICPUMCHT,
OIICHUBATh PEC3YJIbTAThl MMOJYUCHHBIX JaHHBIX
U TOrpC€lIHOCTU MHPAMBIX W  KOCBCHHBIX

U3MEPECHU;
—  OLIEHUBaTh
ra3000pa3HbIX,

0COOEHHOCTH  CTPOCHUs
KUJKUX, TBEPIBIX TEI U

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
and present the features of thermodynamic
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— ecenTepai mmemy YyiiH guddQepeHraibt
KOHE MHTETrpali[ibl €CenTey oICTEepiH THIMI
naiiianany;

— MOJIEKYJIAJIBIK ¢duzuka MEH
TepMOJAMHAMUKAHBIH ~ KOPIHICTEPIH  KOJJaHa
OTBIPHIN, TEPMOIMHAMHUKAIBIK KYOBUTBICTAp MEH
MPOIIECTEPIIH EPeKIICITKTEPiH JTYPBIC
TYCiHAipim, OasHaay;

— OKY, OKY-OHICTEMEJK >KOHE AaHBIKTaMaJbIK
oeOueTTep Il OKH JKOHE TaJIaid Oury.

MPOIIECCHI B HUX;

— 5¢0GdeKTHBHO  HCIIOJIB30BATh  METObBI
mudpepeHIMaTIbHOTO U HMHTETPAJIBHOTO
WCYHCIICHUS JIJIsl PEeIICHMS 3a/1a4;

— C MIOMOUIBIO TPEICTABICHUH MOJICKYIISIPHON
bu3uku u TEPMOAMHAMHUKHU BEPHO
MHTEPIPETUPOBATh U U3JIaratb OCOOCHHOCTH
TEPMOAMHAMHYCCKUX SBICHUN U TIPOIIECCOB;
— BJIQJICTh YMCHUEM YHMTATh U aHAJTH3UPOBATh
y4eOHyto, y4e0HO-METOTUYECKYIO u
CIIPABOYHYIO JIUTEPATYPY.

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

Ilpepexeuzummepi/llpepexeusumul/Prerequisites

MareMaTHKaIIbIK Talnzay, MEXaHUKa,
AHAJTUTHKAIBIK TEOMETPUS IKOHE CHI3BIKTHIK
anreopa, AKT

Maremarnueckuii aHam3, MexaHuka,
AHanmuTH4eCKass TeOMETpUs W JIMHEWHas
anreopa, UKT

Mathematical analysis, Mechanics, Linear Algebra
and analytical Geometry, ICT

Kypcmuin kbickawa mazmynot / Kpamkoe codepircanue Kypca

/ Coursesummary

Mornexynanslk  (pU3MKaHBIH ~ 3aHIApbl  MEH
teqaeynepi. Kyt mapamerpiepi (MHKpO XoHe
MaKpo napamerpIiep). Krnaccukanmsik
YJIeCTIpyniep;  KbULAAMJBIKTBIH, HMMITYJIbCTIH
’KOHE PHEPTHUSHBIH OpTallla, OpTamia KBaJpaTThIK
KOHE BIKTUMaJl MOHJepiH ecentey. IIponecrep.
TepmoaunamukanslH ~ Oactamacel.  [Ipouecc
byHkuusnaapsl xoHe Ky dyHkuusapel. [1OK.
TaceiManmay mpomectepi. Hakrtel  rasmap.
CyitbIKTBIKTap. Da3anslK TYpIAeHIIpYyIep.

3aKOHBI U YPaBHEHUS MOJICKYIISIPHON (DU3UKH.

ITapameTpsl COCTOSIHUS (MuKpo- U
MakKporapaMeTphbl). Kiraccnueckue
paclpenesieHus;  BBIUMCICHUE  CPEIHMX,

CpeIHUX KBaJpaTUYHBIX " Hanboiee
BEPOATHBIX 3HAYEHUN CKOPOCTH, UMITYJIbCA U
SHEPTHH. [Iponeccsr. Havana
TepMoAMHAMHUKU. @DyHKIMM Ipolecca W
¢yakmun  coctosHud.  KIIJ.  Ipoueccer
nepeHoca. PeanpHple  rTas3el.  JKuzakoctw.
da30BbI€ IPEBPALICHMUS.

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/Ilocmpexeuzumui/Postrequisites

DJeKTp KoHE MarHeTH3M, ATOM, aToM SAPOCHI
KOHE DdJeMeHTap OemiekTepliH (usukacel,
CratuctukanblKk (U3UKa JKOHE (UBUKAIBIK
KUHeTHKa, OJIMMIIMAAAIBIK ecenTepial IIenry
omicremeci, Dusmkanblk ecenTepAl  ILIENLy
PAKTUKYMBI, Mekren 9KCHEPUMEHTIHIH

DIIEeKTpUYECTBO U MarHetusMm, dusnka aroma,
aTOMHOTO fJipa W DJIEMEHTAPHBIX YAaCTHII,
Cratuctuueckass ¢usnka u  (usnyeckas
KHUHCTHUKA, Metoauka pelieHus
OJIUMIMUAIHBIX ~ 3amad, [IpakTukym 1o
pemieHnto  Qu3myeckux 3amad, TexHHKa

Electricity and magnetism, Physics of the atom,
atomic nucleus, and elementary particles,
Statistical physics and physical kinetics, Methods
of solving Olympiad problems, A workshop on
solving physical problems, The technique of school

experiment, Methods of teaching physics,
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TeXHUKachl, ODU3HKaHBI OKBITY 9/IiCTEMEC]

IIKOJIBHOTO  JKCIIEpUMEHTa,  MeToauka
npernoiaBaHus pu3nku

Bazoaprama scemexuiici / Pykosooumenv npozpammot | Pro

rammemanager

KacbimoBa A.T'., Koc:kanoBa A.TI'., Hynuposa
A.M.

Teaernna O.C., KacbimoBa A.T'.,
Koc:xkanoBa A.T'.

KacbimoBa A.I'., Koc:kanoBa A.T'.
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Maxpocucmemanap usuxacwot / Quzuxa maxkpocucmem / Physics of Macro-Systems

OKy maxcamut / Yueonasn uens | Purpose

MakpoCKOIUSIIBIK JKyHenepae OoJaThiH KyHiep

OcBOGHUE TEOPETUUYECKUX TOJIOKEHHUM, C

Mastering of theoretical positions with the help of

MEH TpOLECTep CHIMATTAJAThlH TEOPUSJIBIK | MOMOIIBIO KOTOPBIX OMUCHIBAIOTCS cocTosiHus | Which  states and  processes occurring in
epexenepai  wrepy, mpoOieManapabl IIENry | U IIPOIIECCHI, MIPOUCXOIAIINE B | macroscopic systems are described; improving
KOHE 3EPTXAHAIBIK JKYMBICTAPIBl OPBIHAAY | MAKPOCKOTTHYECKHX cucremax; | Skills in solving problems and performing
JaF IbLIAPBIH KETUIIIPY COBEpIICHCTBOBaHHWE  HaBBIKOB  pemienus | laboratory work
3a]a4 ¥ BBITIOJIHEHUS JJAOOPATOPHBIX paboT
Okbimy namuceci / Pezynomamut ooyuenusn / Learning outcomes
Kypcerbl corri asikrarannaH keiiin Outim | [Tocie ycmemnoro 3aBepmieHusi Kypea | After successful completion of the course,
aJrymbLiap odyuarommecst OyayT students will be
— Makpo OKyHenep (HM3MKACHIHBIH HETI3ri | — OmpeAensTh OCHOBHBbIC MOHATHA ¥ Monenu | — to know the basic concepts and models of the

TYCIHIKTEp1 MEH MOZETbACPiH Oiry;

— MaKpOCKOMHMSUIBIK XKYHEHIH Kyl mapameTpiepi
MEH TIPOIECTEePiHIH apaMeTpiiepid Tada Oiy;

—  OKBULAAMABIKTBIH,  MMIYJIBCTIH  JKOHE
SHEPTUSHBIH CHUIIATTAMAJIBIK MOHIEPIH aHBIKTAY
YILIH KJIaCCUKAIbIK CTATUCTUKAHBI KOJIJIaHY;

— OKY 3€pTXaHaJIbIK SKCIIEPUMEHTIHIH OapbIChIH

OpPBIHAAY  KOHE  aJbIHFAaH  MOJIMETTep.iH
HOTH)KEJIEPIHIH JYPBICTBIFBIH, COHJAN-aK
Tikenen JKOHE JKaHama eIIIeyIepaiH

KaTeNiKTepiH Oaranay;

— ecenTep/i MIeNly YIIiH >KOFaphl MaTeMaTHKa
OMICTEPiH THIM/I Maiiganany;

— Makpo KyHenep (U3MKACBIHBIH KOpIHICIH
KOJIJTaHa OTBIPHIT, TaOWFATTa >KOHE TEXHHKAJIa
00JaThIH TePMOJUHAMUKAIBIK KYOBUIBICTAp MEH
MPOIIECTEPIIH EpEeKIIeTIKTEePIH JYpBIC
TycCiHAipimn, 6asHaay;

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

(U3MKH MaKpOCHCTEM;

— OICHMBATh IapaMeTPbl COCTOSHHS U
napaMeTpsl MPOIECCOB  MaKPOCKOMMYECKON
CHCTEMBI;

— WCITOJB30BaTh KIACCHYECKHE CTATHUCTUKU
JUIS  OMNpeAeNieHUs]  XapaKTePUCTHUECKUX
3HAQ4YEHHI CKOPOCTH, UMITYJIbCA U DHEPTHH;

— BBIMOJHATH XO7 y4eOHOro 1abopaTopHOro
OKCIICPUMCHTA M OLCHHUBATHL AOCTOBCPHOCTH
pPE3yNbTAaTOB TMONYUYEHHBIX NAHHBIX, a TaKkKe

MOTPEUTHOCTH  TPSMBIX U KOCBEHHBIX
HU3MEPECHU;
—  9(¢exkTUBHO  UCIMOJB30BATh  METOJIbI

BBICIIIEH MaTEeMaTUKH TS PEIIeHHs 3a/1a4;

— C TIOMOIIBIO TPEACTABICHUN (PU3UKHK
MakpOCHCTEM BEpPHO HWHTEPIPETHPOBATh H
M3JIaraTb OCOOCHHOCTH TEPMOJIMHAMHYECKUX
SBIIGHUA W TIPOIIECCOB, MPOUCXOIANINX B
MIPUPOJIC U TEXHUKE;

— BIIAJIeTh YMEHHEM YHUTATh M aHAIU3UPOBATH
y4eOHYIO, y4eOHO-METOANIECKYIO u

CIPAaBOYHYIO JUTEPATYPY.

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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Ilpepexeuzummepi/llpepexeuzumui/Prerequisites

MareMaTHuKaIbIK Tangay, MexaHuKa,
AHQJIUTUKAIBIK TEOMETPHUSI IKOHE ChI3BIKTHIK
anreopa, AKT

Marematnueckuit
ABanuTtnueckas
anreopa, UKT

MexaHuKa,
A JIMHEWHas

aHajm3,
TreOMETPHS

Mathematical analysis, Linear

analytical Geometry, ICT

Algebra and

Kypcmuviy Kvickawa mazmynot / Kpamrkoe codepiwcanue Kypca

/ Coursesummary

Makpo  xky#enep  (pU3MKACBIHBIH  HETI3rl
epexenepi MeH TeHAeyinepi. MakcBeUIiH
Tapaixysl (KbUIIAMIIBIK, UMITYJIbC JKOHE dHEPTHS
OOBIHIIA). bonpuMaHHBIH Tapaiysl.
Krnaccukanplk TepMOAMHAMHUKAHBIH 3aHIaphl.
MakpoCKONUsIIBIK ~ JKYHeJIepAeri  M30Iporecc
napaMeTpiepiH  €cenTey; IMpouecTep  MeH
OUKJIIEPAIH THIMAUII. OPTYpJl arperarThiK
Kyiulepzieri  MakpoXXYWeHiH  mapameTrpiiepiH
aHBIKTAY: Ta3, CYUBIKTHIK, KATThI JICHE, TUIa3Ma.

OCHOBHbBIE NOJIOKEHUS U ypaBHEHUs (PU3MKU
MakpocucreM. Pacrpenenenuss Makcseiia
(Mo CKOpOCTSIM, HMIIYJIbCaM M 3SHEPIUsIM).
Pacnpenenenue Bosbiimana. 3aKOHBI
KJIACCHYECKOW TEpMOAMHAMUKU. Berauciienus
11apamMeTpoB U30IIPOLIECCOB B
MaKpOCKOIHUYECKUX CUCTEMAX;
3G (GEeKTUBHOCTh  MPOLECCOB U LIUKJIOB.
Omnpenenenne napaMeTpoB MaKpOCHCTEMBI,
HaxoJIIEWcs B PANIMYHBIX arperaTHbIX
COCTOSIHUSIX: Ta3, JKUIKOCTb, TBEPJOE TEJO,
masma.

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/Tlocmpexeusumu/Postrequisites

DJNeKTp KoHE MarHeTu3M, ATOM, aToM SAPOCHI
KOHE dJeMeHTap OemuekTepaiH (u3MKachl,
Cratuctukanblk (U3UKa JKOHE  (UBHKAIBIK
KUHeTHKa, OIMMIINAAaiIbIK ecenTepial LIenry
omicremeci, ®dusmkanblk ecenTepAl  ILIENLy
MPAKTUKYMBI, Mekren 9KCHEPUMEHTIHIH
TeXHUKaChl, ODU3MKAHBI OKBITY 9/IICTEMEC]

DNeKTpUUeCcTBO U MarHeTu3M, Ou3nka aroma,
aTOMHOTO sIApa M DJIEMEHTApHBIX YacTHII,
Cratuctuueckast ¢usnka u  (usnyeckas
KMHETHUKA, Metonuka peleHus
ONMMIIMAAHBIX  3adady, [IpakTukym 1o
pemieHno  pu3Mueckux 3aaad, TexHuKa
IIKOJIBHOTO  3KCHEPHUMEHTA, Metonuka
npernoiaBaHus pU3nKu

Electricity and magnetism, Physics of the atom and
atomic nucleus, Statistical physics and physical
kinetics, Methods of solving Olympiad problems,
A workshop on solving physical problems, The
technique of a school experiment, Methods of
teaching physics

Bazoaprama scemexuiici / Pykosooumenw npocpammot | Pro

rammemanager

KaceimoBa A.I'., Koc:kanosa A.T'.,
Hynuposa A.M.

Teaernna O.C., KacbimoBa A.T'.,
Koc:xkanoBa A.T'.

KaceimoBa A.T'., Koc:kanoBa A.T.
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Knaccukanvix mexanuka / Knaccuueckas mexanuxa / Classical Mechanics

OKy maxcamut / Yueonasn uens | Purpose

WHepuusuiblK  KOHE WHEPIUSUIBIK e€MeC CaHak
Kyieneperi MaTepuablK HYKTEHIH
KJIACCUKAJIBIK MEXaHUKachl MEH MaTepHaJIbIK
HYKTeJIep JKYHeCiHIH Heri3ri YFhIMAApbIH, ipreini
MO3UIIMSUIAPBI MEH QJIICTEPIH UTEPY

OcBoenne OCHOBHBIX TIOHATHH,
(yHIIaMEHTAIBHBIX TIOJIOKEHUH U METOOB
KJIACCHYECKOW  MEXaHUKH  MaTepUaIbHOU
TOYKM U CHUCTEMBbl MaTepUANIbHBIX TOYEK B
WHEPIUAIbHBIX U HEMHEPIUAIBHBIX CHCTEMaX
oTCcYETa

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

Hamuceci / Pezynemamot ooyuenusn / Learning outcomes

Kyperbl coTTi  asiKkraraHHaH KeiliH Ourim
aJIymbLiap

— KJIaccuKanelK MexaHukanblH  (Jlarpanx,
lamuneToH >xoHe ["ammabTOH-SKOOM) HETI3TI
YFBIMAAPBIH, MPUHIUOTEPIH, MOJAENBICPl MEH
TEHJCYJICePiH OLTy;

— MEXaHHMKaJIbIK KO3FallbIC MapaMeTpiepin Taba
OuTy (KBULIAMIIBIK, VALY, JOFAIBIK KOOPIHHAT,
KHUCBIKTBIK ~ PaUyChl,  OpBIH  ayBICTBIPY),
TPaeKTOpUs TEHJIEYIH aly;

— HaKThI ecenTepai HIbIFapyaa
mudpepeHIMANIBIK  TEHACYJIEPAl  KypacThIpy
KOHE ILIeILY;

— Jlarpamx ¢yHkuuscelH Kypy, Jlarpamx
TeH/IeyJIePiH IeILYy;

— ecenTepal WIbIFapy YIIH auddepeHuansl
KOHE MHTErpajilibl €cenTey oJICTepiH THIMI
naii1ananys;

— MHEPUMSJIBIK €MeC CaHak OKyhenepueri
KO3FaJIBICTHI TAJI/IAY,

— KJACCHUKaJbIK MEXAaHUKAHBIH  HJesUIapbIH
KOJIIaHa OTBIPHIII, KYOBLIBICTap MeH
MpOLIeCTEP/Il AYPHIC TYCIHAIpiM, OasHAAY;

— OKYy, OKY-9JICTEMEJK JKOHE aHBIKTaMAaJIbIK
onebueTTepi OKM JKHe Tasai Oty

IMocne ycnmemHoro 3aBepuieHUsi Kypca
o0yyarommecsi OyayT
—  YCTaHaBIMBAaTh  OCHOBHBIC  IIOHSTHS,

MIPUHIIUIIBI, MOJIeNH u ypaBHEHUS
KJIACCUYECKOMN MEXaHHUKHU (Jlarpanxa,
lNamunbTona u ['amunbsToHa-AK00N);

— yMETh HaXOJUTh napameTpbl
MEXaHUYECKOTO JIBKEHUS (cxopocTs,
YCKOpPEHHE, AYTOBYIO KOOPAMHATY, pPajnycC
KPUBU3HBI, nepeMeInieHue), MOJIy4aTh

YPaBHEHHUE TPA€KTOPHH;
— COCTaBJIAITh U pemniath Aud@epeHnanbHbe
YPaBHEHUS IIPU PEIICHNN KOHKPETHBIX 3a/1ay;
— cocTaBiATh (QyHKuuioo Jlarpamxka, pemartb
ypaBHeHus Jlarpanxka;

—  9(Q¢exkTUBHO  UCIMOJB30BATh  METOJIbI
mupQepeHMaibHOr0 U HUHTErpajbHOIo
WCYMCIIEHUS ISl peLIeHUs 3a/1a4;

— aHAJIN3UPOBATh JBUKECHHE B
HEUHEPLHAIbHBIX CHCTEMaX OTCUETa;

— C MOMOIIBIO NMPEACTABIECHUN KIACCUUECKON
MEXaHUKH BEPHO HUHTEPIPETHPOBATh H
M3J1araTh SBJICHUS U MPOLIECCHI;

— BJIQJIETh YMEHUEM YHUTATh U aHAIU3UPOBATh

y4eOHyto, y4e0HO-METOTUYECKYIO u

After successful completion of the course,
students will be

— 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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‘ CIIPABOYHYIO JIMTCPATYPY

Ilpepexeuzummepi/llpepexeusumul/Prerequisites

MaTeMaTI/IKaJ'IBIK Tajjaay, AHaJ'II/ITI/IKaJ'II)IK
IrCOMCTPHS )KOHC CBIZBIKTBIK anre6pa, Mexanunka

MareMaTudeckuii aHalmm3, AHaauTHYecKas
reoMeTpHsl U JIMHelHas anredpa, MexaHunka

Mathematical Analysis, Linear
Analytical Geometry, Mechanics

Algebra and

Kypcmoiy kvickawa mazmynst / Kpamkoe codepicanue Kypca

/ Coursesummary

Kitaccukanplk MeXaHMKaHBIH HETI3T1 epexenepi
MeH npuHIUnTepi. Kitaccukanblk MeXaHHUKaHBIH

KO3FaJIbIC TEHJICYIepi. Krnaccukaibik
MeXaHUKaHBIH CakTaly  3aHAaphl MeH
TeopemMayiapbl. JlnHaMHKaHBIH KeiOip ecenTepi.
Epkin emec KYHEHIH JUHAMHKACHI.
Wuepuusulblk ~ eMec  caHaK — OKyHenepperi
KosranmpicTap. KaTTel JeHe MeXaHWKaChIHBIH
teqaeynepi. KarTtel opra  MeXaHHMKACHIHBIH

HET13r1 YFRIMIaphl MeH TeHaeynepi. Karter opra
MEXaHUKACBIHBIH TCHJICYJIEP] MEH TeopeMaJiaphl.

OCHOBHBIE  IIOJIOKECHHUSA IIPUHLIATIBI
KJIACCUYECKOU MEXaHUKH. YpaBHeHus
JBUKCHMS KIIACCUUECKOM MEXAHHMKH. 3aKOHBI
COXpaHEHHUs M TEOPEMBbl  KIIACCUYECKOU
MexaHuku. HekoTopsle 3amaun AMHAMMKHU.
JnHamuka HECBOOOTHOM CHCTEMBI.
JIBMKEHHsT B HEMHEPLUAIbHBIX CHCTEMax
OoTcu€ra. YpaBHEHUsS MEXaHHUKU TBEPAOIO
Ttena. OCHOBHBIE IIOHATHS U YPaBHEHHS
MEXaHUKHM CIUIOIIHOM Cpenbl. YpaBHEHUS H
TEOPEMBI MEXAHUKH CILIOLIHOM CPENIbI.

n

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/Ilocmpexeuzumut/Postrequisites

DJeKTp KOHE MarHeTu3M, ATOM, aToM SIpOCHI
KOHE ndyleMeHTap OeeKkTepAid (pU3MKachl,
KBaHTTBIK MeXaHUKa, CTATHCTUKAJIBIK (DU3MKa
KOHE (U3MKANBIK KUHETHUKA, OJMMITHAIAIIBIK
ecenTep/l Lemy oaicremeci, (U3NKaHbl OKBITY
ozicTeMect

DneKTpuUecTBO U MarHeTusM, Pusnka aroma,
aTOMHOTO $Jpa M DJIEMEHTapHBIX YacTHII,
KBantoBas  mexaHumka, Craructudeckas
¢usuka u Qusnyueckas KMHETHKa, Meroauka
pelleHns OJIMMIMAIHBIX 3axad, Meroauka
npenojaBaHusl PU3NKU

Electricity and Magnetism, Physics of the atom and
atomic nucleus, Quantum Mechanics, Statistical
physics and physical Kinetics, Methods of solving
Olympiad problems, Methods of teaching physics,

Bazoapnama scemexuwici / Pykosooumens npozpammot | Programmemanager

Hynuposa A.M.

| Teaernna O.C.

22




Teopusanvik mexanuka / Teopemuueckas mexanuka / Theoretical Mechanics

OKy maxcamut / Yueonasn uens | Purpose

HykreniH >koHe aOCONIOTTI KAaTThl JCHEHIH
TEOPUSIIBIK MEXaHUKACHIHBIH HET13Tr1
epeKeNepiH 3epTTey; HYKTEHIH )oHe aOCOIOTTI

Nzyuenue 0a30BBIX MOJIOKEHU I
TEOPETUYECKOMN MEXaHUKH TOYKHU 51
abCcoMoTHO TBEPAOrO Tena; MNpUOOpeTeHHe

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

KaTThl JICHCHIH MEXaHHMKAJbIK KO3FaJbIChIH | HABBIKOB pEIICHUs 3ajaa4, cBs3aHHbIX ¢ | the study of the mechanical motion of a point and
3eprreyre  OaWIaHBICTBI  €CENTEpAi  IIENy | M3yYeHHEM MEXaHH4YeCKOro ABrKeHHs Touku | an absolutely rigid body.
JaFIbLIAPBIH UTEPY. 1 abCOJFOTHO TBEPIOTO Tela.

Oxvimy naomuaiceci / Pezyiomameut 00yuenusn / Learning outcomes
Kypcerbl carri asikraranHaH keiiin Outim | [Tocie ycmemnoro 3aBepumieHusi kKypcea | After successful completion of the course,
aJrymbLiap odyuarommecsi OyayT students will be
— MaTepHaIbIK HYKTe MEH aOCOJIOTTI KATThl | — yCTaHAaBAMBAaTh M TNPHMEHSITH OcHOBHBIE | — t0 know and understand the basic positions of the
JICHEHIH TEOPHSITBIK MEXAHUKACBHIHBIH | TTOJO0XKEHUS TEOPETUIECCKOMN mexanuku | theoretical mechanics of a material point and an
HeTi3epiH Oy )KoHE TYCIHY; MaTepHalbHOU ToukH u abcomoTHO TBEpHoro | absolutely solid body;
— ijrepizemeni, aiHaIMalbl JKOHE IKa3bIK | TEIa; — be able to solve problems for calculating the

KO3FaJIbICTap/iblH CUIIaTTaMallapblH, COHJai-aK
JCHEJEP/AIH Tele-TeHMIK JKaFIalblH ecenTeyre
apHaJIFaH ecenTep/i MblFapa oiy;

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

TEOPUSUIBIK ~ MEXaHUKa  3aHJIapbIHbIH
TEXHOJIOTUSI MeH TaOurarra Kamald IKYMBIC
ICTEHTIHIH TYCIHY;

— M3y4aTh 3a/laud Ha pacd€T XapaKTEePUCTHK
HOCTYIATENIbHOTO, BpalllaTeIbHOI0 u
IJIOCKOTO JIBJKEHUS, a TaKK€ PaBHOBECHOTO
TIOJIOKCHUS TCII,

AHAIN3UPOBATH " OLICHMBATh
AOCTOBCPHOCTD IMOJYUCHHBIX B XOJC PCIICHUA
3a/1a4 pe3yJIbTaTOB;

— MOHUMaTh paboTy 3aKOHOB TEOPETHYECKOMN
MEXaHHUKHU B TEXHUKE U TIPUPO/IE;

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
higher mathematics for the study of equations of

— KO3FalbIC TEHJACYJEPIH 3epTTey JKoHE | — AP PEKTUBHO NPUMEHITh METO 6 U ipuéMbl | Motion and problem solving.
ecenTepai HIBIFAPY YILIiH KOFaphl | BBICHICH MaTeMaTUKU ISl  HCCIICIOBaHUS
MaTeMaTHKaHbIH  9MICTEpl MEH TOCULAEPIH | YpaBHEHUN JBUKEHUS U PELIeHUS 3ajay.
TUIM/II KOJIJTaHy.
Ilpepexeusummepi/llpepexeuzumui/Prerequisites
MareMaTHKAIIBIK Tanuay, AHanuTHKaNBIK | MaTtemaTuueckuii  aHanu3, Ananutudeckas | Mathematical Analysis, Linear Algebra and

reoOMCETPH KOHE CBIZBIKTHIK anre6pa, MexaHuka

reoMeTpHUsl U JIMHeHas anredpa, MexaHuka

Analytical Geometry, Mechanics

Kypcmuin kvickauwa mazmynst / Kpamkoe codeparcanue Kypca

/ Coursesummary

JICHEHIH
TEHJIeyJIep,

abCoMIOTTI
(merisri

Hykre wmen
KMHEMATUKAChI

KaTThbI

Kunematnka TOYkM W aOCOIMIOTHO TBEPAOTO

TCIIa (OCHOBHBIe YpaBHCHHA, MapaMCTpPHhI,

Kinematics of a point and an absolutely rigid body

(basic equations, parameters, classification of
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napameTpiep,  KO3FaJbICTapAblH  KIKTEIyl,
Kypaeni Kosraneic). Hykre nunammkacel. bip
eJIIeMAl  KO3Fanlbic;  (as3ajnblk  MOPTpeET.

Kemnepnin ecebi. Jlarutac wuwHTerpansl. ber
OolibIMeH, KUCHIK OolbIMeH Kosranbic. MECK-
neri HYKTEHIH KO3FaJIbIC TEHACYIEPI.
Baiinanpickan )Kyrenep TUHAMHUKACKI.
HanamGep-Jlarpanx npuHIUTI.

KJaccupuKanus JBUKCHUH, CII0)KHOE
nBwxkeHue). Junamuka touku. OIHOMEpHOE
nBIWKeHUEe;, (Ga3oBBId  MOPTpET. 3ajgava
Kemnepa. Uurerpan Jlanmaca. JIBuxkeHnue 1o
MOBEPXHOCTH, 1O KPHUBOH. YpaBHEHUS
newkenus Toukn B HUCO. [Iunamuka
cucteM co cBs3saMu. [lpunmun Jlamambepa-
Jlarpanxa.

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

ActpoHOMUS, DIEKTP KOHE MarHeTusMm, AToM,
aTOM SIPOCHI JKOHE JJIEMEHTap OeJIEKTepIiH
(du3HKaCH, KBaHTTBIK MEXaHUKa,
CraructukanblK (HU3UKA JKOHE  (UBHKAIBIK
KuHEeTHKa, OIUMIUANAIBIK €CENTepal IIenry
onicreMeci, OU3UKAHBI OKBITY SICTEMECI,

ACTpOHOMI/ISI, 3J’ICKTpI/I‘-ICCTBO U MAar”He€TusM,

dusuka aToMa, aTOMHOI'O sapa u
OJICMCHTAPHBIX HaCTHull, KBanroBas
MCXaHHKaA, CraTtucTudeckas (1)I/I3I/IK8. u

¢busnveckas KUHETHKA, MeETOAHMKa peIeHus
OJIMMITHAHBIX 3ajad, Mertoauka
npenojaBaHusl PU3NKU

Astronomy, Electricity and Magnetism, Physics of
the atom and atomic nucleus, Quantum Mechanics,
Statistical physics and physical Kinetics, Methods
of solving Olympiad problems, Methods of
teaching physics,

Bazoapnama scemexuwici / Pykosooumens npozpammot | Programmemanager

Hynuposa A.M.

\ Tenernna O.C.
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KykbiK srcone coloaiinac HncemKopaviKKa Kapcol Maoenuem ne2izoepi/Ocnosst npasa u aHmMuKoppynyuoOHHOU Ky1bmypbl

Basics of Law and Anti-Corruption Culture

OKy makcamuwt / Yueonan yenwv/ Purpose

Cpi0aiimac  KEMKOPJIBIKKA KapChl  1C-KUMBLIT
OOMBIHIIIA KYKBIKTBIK OUIIM MEH a3aMaTThIK
YCTaHBIM JKYHECIH KaIBIITACTHIPY.

CdopmupoBaTh cucTeMy PAaBOBBIX 3HAHUN H
IPAXKJAHCKOW MO3ULMU 110 POTUBOACHCTBUIO

KOPPYILMH.

To form a system of legal knowledge and a civic
position on combating corruption.

Oxkvimy namuceci / Pezynomamul ooyuenusn / Learning outcomes
Kyperbl corri askraranHan keiiin 0Oidxim | ITociie  ycmemHoro 3aBepmenusi kypca | After successful completion of the course,
ajlymbLIap: o0yuaromuecst OyayT: trainees will:

- KazakcTaHHbIH KOJIJaHBICTAFbl 3aHHAMAChIHbIH
HETi3ri  epexenepin, MemiekeTTik Oackapy
OpraHJapblHbIH JKYHeciH, COHAal-aK chlOaiiiac
KEMKOPJIBIKKA KapCchl 1C-KMMBUIJIBIH MOHIH,
cebenTepi MEH MapajiapblH TYCIHETIH 00JIaIbl;

- OKHFaJlap MEH OpEeKeTTEp/i 3aH TYPFbICHIHAH
TaJaJanabl;

- HOPMATHUBTIK aKTUIep/i KOJJaHy, COHIai-aK
chl0aiiac JKEMKOPJBIKTBIH ~ aJ/IbIH  aJlyJIbIH
pyXaHHU-aJJaMI'€pIIUIIK TETIKTEPIH KOJIaHAIbl;

- MEHrepyl THIC: TYpJii KyXXaTTapra KYKbIKTBIK
Tangay — OKypridy — JaFabUIapel, — chiOaiiac
KEMKODPJIBIKKA KapChl MOJIEHUETTI JKeTUIIIpY
JaFAbpUIAPHI;

- 03 eMipiHJe chI0aiiIac >KeMKOPIIBIKKA KapChl
KYKBIKTBIK O1TIM/11 KOJIJTaHY;

- Oinyre THic: chibaiiiac KEMKOPIBIKTHIH MOHI
’KOHE OHBIH Maiina 6oy cebenTepi; chibaiinac
KEMKOPJIBIK ~KYKBIK ~ OY3YyIIBUIBIKTAp  YIIH
MOpPaJIJIBIK-aIaMI €PIIITIK ~ KOHE  KYKBIKTBIK
KayanKepIIUTiK [apagapbl;

- MEHrepyi  Kepek: MOpaJIbJBIK ~ CaHa
KYHJIBUIBIKTAPBIH 1CKE achIpy >KOHE KYHJEINIKTI
MpaKTHUKaIa azlaMrepIuiiIiK HOpMaJIapbIH
yCTaHy; xKacrap apacelHIa  ChIOaiiyac

- IIOHUMaTh OCHOBHBIE  IIOJIOKCHUS
JNEHCTBYIOLIETO 3aKOHOJATEIbCTBA
KasaxcraHna, CUCTEMY OpraHoB
rOCy/lapCTBEHHOI'O ~ YNPABICHUS, a TaKxke
CYILIHOCTb, IIPUYUHBI U Mepbl
MIPOTUBOAECUCTBUSI KOPPYIILIUH;

- aHaJIM3MpOBAaTh COOBITUS U JAEUCTBUS C
TOUKH 3pEHUs IIPaBa,

- IPUMEHATH HOPMATHUBHBIE AKTBI, a TAKXKE
3aJeiICTBOBATh JTyXOBHO-HPaBCTBEHHbBIE
MEXaHWU3MBI [IPENOTBPALLEHUS KOPPYIILIUU;

- BIAJETh: HaBbIKAMU BEIECHHS IPABOBOTO
aHaJIM3a Pa3IMYHBIX JOKyMEHTOB, HaBbIKAMHU
COBEpIIEHCTBOBAHUSA  AHTUKOPPYNLIMOHHOM
KYJIbTYPBI;

- TIPUMEHATHh B CBOEH >KU3ZHEIEATEIIbHOCTH
[IPaBOBbIE 3HAHUS IPOTUB KOPPYILIUU;

- 3HaTh: CYIIIHOCTb KOPPYILIMYU U IPUYMHBI €€
MIPOUCXOXKICHHUS; Mepy MOpaJbHO-
HPAaBCTBEHHOW M IPaBOBOI OTBETCTBEHHOCTH
3a KOPPYMNIHOHHBIE TPaBOHAPYLICHHUS;

- yMeTb:  pEalnu30BbIBaTh  ILIEHHOCTH
MOpPAJIBHOTO  CO3HaHWUs U CJIEJOBaTh
HPaBCTBEHHBIM HOpPMaM B TIOBCEJHEBHOU
MpaKTUKe; paboTaTh HaJ MNOBBIIICHHEM

- 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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KEMKOPJIBIKKa Kapchl ~MOJCHUET JCHTCHIH

apTTHIpy OOMBIHINIA JKYMBIC JKacalIbl.

YPOBHSl AHTUKOPPYMNLHUOHHOW KYJIbTYpPHl B
MOJIOACKHOM CpeJie.

Kypcmoiy Kbickawa mazmynwt / Kpamkoe cooeprcanue kypca/ Course summary

MemiekeT MeH KYKBIKTBIH HEri3ri YFhIMIaphl
MeH Kareropusuiapbl.  KyKBIKTBIK  KapbIM-
KarbiHacTap. KP KOHCTUTYLUSIIBIK KYKbIFBIHBIH
Herizaepi. KP OKIMIIUNIK OHE KBIIMBICTBIK
KykblKk Herizmepi. KP  A3zaMaTTBIK  KYKBIK
Herizaepi.

"Ce10aiinac AKEMKOPJIBIK YFBIMBIHBIH
TEOPUSIIBIK-9/IICHAMAIIBIK Herizaepi. CreiOaiinac
KEMKOPJIBIKKA KapChl iC-KUMBLI IAPTHI PETIHIC

Ka3aKCTaHIbIK KOFaMHBIH QNIEYMETTIK-
HSKOHOMHKAIIBIK ~ KATBIHACTAPBIH  JKETUIAIPY.
Cei0aitnac AKEMKOPJIBIK MiHE3-KYJIBIK

TAOWFATHIHBIH TICUXOJIOTHSUIBIK EPeKIIeTiKTepi.
Cei0ailiac  KEMKOpPJIBIKKA Kapchl MOJCHMETTI
KaJIBIITACTHIPY.

OcHoBHbIE IIOHATHUSA u KaTeropuu
rocynapcrsa u npasa. [IpaBoBele OTHOLIEHUS.
OcHOBBl  KOHCTUTYLIMOHHOTO mpaBa PK.

OCHOBBI aIMHUHUCTPAaTUBHOTO MU YTOJOBHOIO
npaBa PK. OcHoBbI rpaxkaanckoro npasa PK.

Teopetuko-MeTo01I0rNYECKUE OCHOBBI
MOHATHS «Koppynuuu». CoBeplIEHCTBOBAaHUE

COLIMAJIbHO-D)KOHOMHUYECKUX OTHOIICHUN
Ka3aXCTAaHCKOTO OOIeCTBa KaK  YCJIOBUS
IIPOTUBOAECHUCTBHIO KOPPYILHH.
[Icuxomornveckne OCOOCHHOCTH TPUPOIBI
KOPPYNLIMOHHOTO IIOBEJICHUS.
dopMupoBaHue AHTUKOPPYILUOHHON
KYJIBTYpBI.

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.

bazoapnama scemexuici / Pykosooumens npozpammst/ Programme manager

BaiitacoBa M.XK.

Bbarsipoexosa JI.C.

| Baitasova M.Zh. Batyrbekova D.S.
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IKon0cun yHcane mipwinik Kayincizoizi nezizoepi/ Iko1o2usa u 0CHOB8bl 0€30nNACHOCMU MHcU3HedeameabHocmu/

Ecology and Basics of Life Safety

OKy makcamuwt / Yueonan yenwv/ Purpose

TaOuraTelH  JKOHE  KOFAMHBIH  JIaMYBIHBIH
HET13T13aHAbIIBIKTAPhl TYpaJibl Oip TyTac TYCIHIK
KAJIBIIITACTHIPY.

CdopmupoBaTh IEIOCTHOE NPEACTABICHUE
00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS
MIPUPOIBI M OOIIECTBA.

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

OKbimy

namuceci / Pezynomamot 0oyuenusn / Learnin

outcomes

Kypcrbl cOTTI asikraraHHaH KeiiH Ourim
aJylmbliap:

- Tipi OpraHM3MIEpPIiH TIPIIUIIK OpPTacChIMEH
@3apa  OpEKEeTTEeCYyiH AaHBIKTAWTBIH  HETI3Ti
3aHIBUTBIKTAp/IbI O1y;

- DKOJIOTHSUTBIK (haKTOpIApbIH JKIKTEITyiH Oty

- OpraHm3MJEpAIH OMIpIIK OpTachl Typabl
TYCiHIK OOJTyBI

- OKOJIOTHUSJIBIK ~ JKYHelep  YFBIMIAPhIHBIH
Heri3zepiH MeHrepy S5 TaOuraTThl KOpFayIbIH
XKoHe TaOWFaTThl TUIMJII MaiianaHyIblH HETi3Ti
MIPUHITUTITEPIH OTY;

- AHTPOIIOTeH/IIK KbI3METTIH
QJIEYMETTIKAKOJOTHSUIBIK ~ CallIapblH  OOJDKai
oury;

- TIpMUIK  KaYINCI3AITIHIH ~ TEOPHSUIBIK

HETri37IepiH MEHTepy

- TOTEHIIE JKaFJaiiap Ke3iHAe ajFaliKpl KOMEK
KepceTe OuLTy TeXHOJOrHMsUIapApl MaiijanaHa
OTBIPBINl, MaMaHJBIK  OoifbIHIIA  K00ajay
KBI3METIH KY3€re achIpaJibl.

IMocne ycnmemHoro 3aBepuieHHsi Kypca
o0yuaruuecs Oyayr:

- 3HaTh  OCHOBHBIC  3aKOHOMEPHOCTH,
OTIPE/CIISAIONINE  B3aMMOJICHCTBHS  JKHBBIX
OPraHUu3MOB CO Cpelloi OOUTAHHUS;

- 3HATh KJIACCU(DHKAIMIO IKOJIOTUYSCKUX
(hakTopoB

- IMETh MPEJICTABICHUS O KU3HEHHBIX Cpeax

OpraHU3MOB
- BJIAJICTh OcHoBaMu MOHSATUSIMH
9KOJIOTHYECKHUX CUCTEM

- 3HaTh OCHOBHBIC TIPUHIIUIBI OXPAaHbBI
MIPUPOJIBI n palMOHAIBHOTO
MIPUPOJIOTIONE30BAHUS;

- YMETh MIPOTHO3UPOBATH
COLMAILHOIKOJIOTHUSCKUE MOCIEICTBUSA
AQHTPOIIOI€HHOU JIEATETbHOCTH;

- BIAACTh TEOPETUYECKUMHU  OCHOBaAMU

0e30IMacHOCTH KUBHCACATCIbHOCTH
- YMCTb OKa3bIBaThb ICPBYHO IIOMOLIbL IIPU
LIpe?yBI)I‘-IElI‘/'IHBIX cranuax ¢ HNPHUMECHCHUEM

COBPCMCHHBIX I/IH(I)OpMa]_[I/IOHHO-
KOMMYHHKAIIUOHHBIX TEXHOJIOTHI B 00JIacTH
OKOJIOTMYCCKHX, (I)I/I3I/IOJIOFI/I‘-ICCKI/IX u

TUTHEHNYECKUX UCCIIEJOBAHUN.

After successful
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

completion of the course,

- 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

TipurimikTiH Heri3ri oprajapbl MOMYISIIHSIIBIK ‘ OCHOBHBIE CpEIbl JKU3HH, MOMYJISIIUOHHAS ‘ Basic living environments, population ecology,
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JKOJIOT S, OipJIeCTIKTepIIH JKOHE
IKOXKYHENepAiH dKoJorusi, brnocdepa ,emip cypy
KayIICci3iriHiH TEOPHSUIBIK HeT13/1epi

9KOJIOTHsI, IKOJIOTHSI COOOIIECTB U IKOCHCTEM,
ounocdepa, TEOPETUICCKHE OCHOBBI
0€30MaCHOCTH KU3HEICATEITHOCTH

ecology of communities and ecosystems,
biosphere, theoretical foundations of life safety

bazoaprama scemexuici / Pykoeooumens npozpammst/ Programme manager

Ky6eeB M.C.

Pyuxkuna I'.A.

Kubeev M.S. Ruchkina G.A.
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IKoHOMUKa HHcaHe KacinKepiiK He2i30epi/OCHO8bl IKOHOMUKU U RPEONPUHUMAMENbCMEA

Basics of Economics and Business

OKy makcamuwt / Yueonan yenwv/ Purpose

CanayaTThl SKOHOMHKAIIBIK OMJIBI, O9CEKEIEeCTIiK
opTanga KOCIOPBIHAAPIBIH TaOBICTHI
KOCIMKEPIIiK KbI3METIH YUBIMIACTBIPYIBIH
TEOPHSUIBIK KOHE TOXKIpHOETiK JaFablUIapbIH
KAJIBIITACTHIPY.

@®opmHupoBaHHE 3KOHOMHUYECKOTO  oOpasza
MBILUIEHUS], TEOPETUUYECKUX U MPAKTUYECKUX
HAaBBIKOB OopraHu3anuun YCHGMHOﬁ
IpEeIIPUHUMATEIbCKON JeSITEIbHOCTH
HNPEANPUATUI B KOHKYPEHTHOM cpeie

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

Oxkbimy namuyceci / Pezynomamut ooyuenusn / Learning outcomes

Kypcerbl carri asikraranHaH keiiin Outim | [Tocie ycmemnoro 3aBepumieHusi Kypea | After successful completion of the course,
ajTymbLIap: o0yuJaromuecst OyayT: trainees will:

- Ka3ipri 3aMaHfbl S)KOHOMHKA IMPUHIMIITEPI MEH | -  MOHMMATh  HPHHIMIOBL W 3aKoHHI | - t0 understand the principles and laws of the
3aHIBUTBIKTapIbIH KbI3MET eTiNyiH, | QYHKIIMOHHUPOBAHUS coBpemennoii | functioning of the modern economy, economic
KOHOMHUKAJIBIK ~KaTeropusuiap, MHKPO JKOHE | SKOHOMHKH, OKOHOMHYECKHE Kareropuw, | categories, conceptual apparatus at the micro and
MaKpOJICHI e IeT] VFBIMJIBIK, anmapaTThl | IOHATHMHBIA  ammapaT Ha  MHKpo- W | macro levels;

TYCiHesi; MaKpOYpPOBHSIX; - analyze the economic situation;

- DKOHOMMKAIBIK JKaFIalIbl TaI A Ibl;

- KOCINKepNIK KbI3METTIH OChl Hemece Oacka
TYpJIepiHiH 0a3albIK MPOIIECTEPIH OeNTien/l;

- TaOBICTBI KOCINMKEPIIK KbI3METIHE MiHE3/1eMe
oepei;

- Ou3HEeC-)ocnapbl Kypa/abl )KoHE YChIHAIBI;

- agraH OUTIMAEpIH MNaljaibl  KOCIIKEpIiK
KbI3MET YILIiH KOJAaHAIbI;

- KOCIIKEpJIK KbI3METTI KOHOMHKAJBIK YKOHE
oNleyMeTTIK 0acKapy cajlachlHAa AYpPBIC LIEIIiM
KaObLIIal anajbl.

- AaHAJIM3UPOBATH SKOHOMHUYCCKYIO CUTYallUIO,
- BBIACIATDH 0a3oBbIC mponeccbl TOrO MUIIH

MHOTO BHJIA IIPEeANPUHAMATEIbCKOU
NEeATEIbHOCTH,
- JlaBaTb  XapakTEpUCTUKY  YCHEIIHOCTH

HpeﬂHpHHHMaTeHBCKOﬁ JCATCIIbHOCTH,
- COCTABJIATH U IPE3CHTOBATDH 6H3H€C-HJ’I&HI)I;

- NPUMEHATH IIOJYYEHHBIE 3HAHWUS UL
ITOCTPOEHUS pUOBUIBHOMN
MIPEANPUHUMATEIBCKOMN 1EATENBHOCTH

- TpPUHUMATh TIPaBUIbHBIE PEIIEHUS B
00JIaCTH KOHOMHYECKOTO M COLUAIBHOIO
yIIpaBICHUS IIPEeANPUHUMATEIBCKON
JIeSITENIbHOCTH

- 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 Kbickawa mazmynot / Kpamrkoe cooepicanue kypca/ Course summary

DKOHOMHKA KbI3MET €TYiHIH Iprejii macenesnepi.
Kamuran. CypaHbic T€H YCHIHBIC HapBIFBL
bacekenectik jxoHe MoHomous. Kocinmkepiik:

dyHIaMEeHTaIbHbIE poOIeMbI
(GyHKIIMOHUpOBaHUS SKOHOMUKU. Kanurar.

Prinok Crpoc u npegoxenue. KoHkypeHnust

Fundamental problems of the functioning of the
economy. Capital. The market is supply and
demand. Competition and monopoly.
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TYCIHITl,  MOHI, HET3rl  Typjiepi  KoHE
YHBIMIACTBIPY HBICaHIaphbl. Kacinkepnik
KBI3METTEr1 Toyekenaep. KoMMepuusibIlK Kymnus
KOHE OHBI Kopray Tocumuepi. Koacinmkeprik
KBI3METTI Kap KbUIaHIBIPY. Kacinkepik
MOJIEHUETI JKOHE ITUKACHI.

n  MoHonouudA.  IIpennpuHUMAarTensCTBO:
IIOHSATHE, CYLIHOCTb, OCHOBHBIE BHIBI H
(bopMmbl OpraHH3alyH. Pucku B
pEAIPUHUMATEIBCKON JESATCIIBHOCTH.
Kommepueckas TaiiHa ¥ criocoObl €€ 3allUThl.
®uHaHCHpOBaHUE HpEeATPUHUMATEIIBCKON
JESATEIIbHOCTH. Kynstypa u ITHKA
IpEAIPUHUMATENLCTBA.

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 scemexuici / 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 KACHETTEP/i,
CTHUJIB/ICP/II, KOCIIIOPBIH, aiiMaK oHE >KaJIIbl eIl
JNEHTeHIHAe ocep €Ty  OJiCTepiH  THIMJII
naiganany apKbUIbl alaMIap/IbIH MiHE3-KYJIKbIH
KOHE ©3apa OpeKeTTeCylH Tuimal Oackapy
oicTeMeci MeH MPAaKTUKACHIH MEHIEPY

OmiajicHHe CTyIEHTaMHU METOJOJIOTHEH |
NPAaKTUKOH  3(P(PEKTUBHOTO  yIpaBJICHUS
MOBEJICHUEM H B3aUMOJICHCTBUEM JIFOJICH
yTemM 3¢ (heKTHBHOTO HCII0JIb30BaHUS
JUACPCKUX  KA4ecTB, CTHIEH, METOIOB
BIIMSIHUS HAa 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 / Pezynomamot ooyuenusn / Learnin

outcomes

Kypersl corTi asikraranHaH KeiiH Olrim
alyumbLiap:

- OackapynmblH  OapiblK  JICHreiiepiHaeri
yibIMIapIarsl  KOIIOACIIBUIBIK — MJCeNeNepiH
TEOPMSUIBIK ~ JKOHE  TPAKTUKAIBIK  MICHIyre
FBUIBIMM KO3KapacThlH MOHI MEH OJiCTEpiH
TYCiHei,

- OackapylIbUIBIK MIHJACTTEpJl UIely YIIiH
KOIIOACIIBLIBIK TIeH OWITIKTIH HETI3T1
TEOpUsTIapbIH KOJIaHAa/IbI;

- JKeKke OaChIHBIH AaPTHIKIIBUIBIKTAPhI
KEeMIIUTIKTEePiH ChIHU Oaranaibl;

- YKBIMJIA KYMBIC I1CTE€Y; 9JI€YMETTIK MaHBbI3/IbI
Mocenenep MeH YAepiCTepll Tanaay, TOMTHIK
OUHAMHMKa  YIEpiCTepiH JKOHE KOMaHJaHbI
KAIBINITACTRIPy KaFUAATTApblH Olly HETi3iHJe
TONTHIK KYMBICTBI THIMI1 YHBIMIACTBIPA/IBI;

- TYJIFaapajbIK, TOTITBIK KOHE
YUBIMIACTBIPYIIBIIBIK ~ KOMMYHUKAIIUSIAP BT
TaJay *KoHe KoOamanIsr,

- ICKepJiK KapbIM-KaThIHAC JaFAbUIapblHA UE
Oomy, op Typil OKarFmainapra OalJaHBICTHI
OackapyblH alxyaH TYpJii CTUJIbJAEpiHE He Oouy;
KeI0acHIbUIBIK KAaCHUETTEepAl 3epTTey oAicTepl

MCH

ITocne ycnmemHoro 3aBepuieHHsl Kypca
o0yuyarwmuecs Oyayr:

- NOHMMATh CYINHOCTb W MCTOJbl HAYYHOI'O
0JIX0/1a K TEOPETUYECKOMY u
MIPaKTUYECKOMY pEeLIEeHUI0 npooaeM
JUIepCTBA B OPraHU3aIMsIX Ha BCEX YPOBHSIX
yIIpaBJICHUS;

- UCIIOJIb30BaTh OCHOBHBIE TEOPUH JINJEPCTBA
U BJIAaCTH JJid PCUHICHHUA YIIPABICHYCCKUX
3aza4;

- KPUTHYCCKU OLICHUBATh
JIOCTOMHCTBA U HEJOCTATKU;

- paboTaTh B KOJUIEKTHBE; aHAJIU3UPOBAThH

JINYHBIC

COLIMATTbHO  3HAYMMBIE  TPOOIEMBI U
MPOIIECCHI, 3¢hPeKTUBHO OpraHU30BaTh
TPYNNOBYI0 pPabOTy Ha OCHOBE 3HAHHS
MpOLIECCOB  TPYNNOBOM  TUHAMUKA |
MPUHIMIIOB (POPMUPOBAHUS KOMAH/IBL;

- aHaIM3upoBaTh W  MPOEKTUPOBATH
MEKIINYHOCTHBIC, I'pYIIIOBBIC u

OpraHU3alOHHbIE KOMMYHUKAIINH;
- o0yagaTh HaBBIKAMH JIEJIOBOI'O OOIICHMS,
MHOTOOOPa3HBIMU CTWJISIMH YTPABICHUS B
3aBUCHMOCTH OT Pa3JIMYHBIX CHUTYallWii;

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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MEH omicTemernepine, KOII0aCIIBUIBIK
KaOlleTTepAl AaMBITy TEXHOJOTHsUIApbIHA He
OoJtaabl

METOJaMH MW METOOUKAMU HCCIIENOBAHUS
JUACPCKUX KAueCTB, TEXHOJIOTUSIMH PA3BUTHUS
JUJEPCKUX CIIOCOOHOCTEH

Kypcmoiy Kvickaua mazmynst / Kpamkoe codepicanue kypca/ Course summary

KomOacmpUIbIKTEIH =~ TaOWFaTel MEH  MOHI.
Kembacuibuibik JKOHE MEHE/KMEHT.
KenGacuibIbIKTBIH JOCTYPII KOHIEHIIHSIIAPHI.
KembacnibuibIKTHIH WHHOBAIIHSUTBIK
KOHIleNUsuIapbl. TonTap, KoMaHIauap >KOHE
KoMaHa Kypy. KendacuibIHbIH JaMybI.
Osrepicrepai  Ky3ere  acelpy  Ke3iHeri
KembacbUIbIK. Kembacpuiblk Macenenepi

[Ipupona u cymHocTh uaepcTBa. JlugepcTso
U MEHEKMEHT. TpaauimoOHHbIE KOHLETIIHU

auaepcTBa.  VIHHOBaMOHHBIE — KOHLENUUU
JIUJEpCTBA. I'pynmel, KOMaH/IbI u
KoMaHJl000pa3zoBaHue. PaszButue  amuepa.

JIuaepcTBO MpU OCYIIECTBICHUN U3MEHEHUH.
[IpoGnems! uaepcTBa

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

bazoapnama scemexuici / Pykosooumens npozpammst/ Programme manager

ToonL10B K. T.

Mouaparaaunesa H./I.

Tobolov K. T., Moldagalieva N.D.
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Fouivimu 3epmmeynepoin nezizoepi yxcane akademusanvik xam/ OCHO6bL HAYUHBIX UCCIE008AHUIL U AKAdeMUUecKoe RUCbMO/

Basics of Research and Academic Writing

OKy makcamuwt / Yueonan yenv/ Purpose

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

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

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

OKbimy

Hamuceci / Pezynomamut o6yuenusn / Learning o

utcomes

Kyperbl coTTi  asikraraHHaH KeiliH Ourim
ajTymbLIap:

- Oenrimi Oip FBUIBIMIBI 3€PTTEYIIH FHUIBIMHU
onicTepi MEH SICTEPiH KOJIIaHA b,
FBUIBIMH  MOTIHJEPAIH  dJiCHaMachl
TaJIIaybIH TaHJAWIbl;

3epTTey MIHAETTEpiH MICNly YIIIH Ka3ak, OpbIC
KOHE IIeT TulAepiHae okazdama HbICaHAA
KOMMYHHKAIUSFA TYCeli;

MCH

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

TEXHOJIOTUSIapIbIH opTypi TYPJIEPIH:
MHTEPHET-PECYpCTap/bl,  aKmaparThl  137ey,

Ilocsie ycnmemHoro 3aBepuleHHsI  Kypca
o0yuaruuecs OyayT:

MPUMEHSTh HAYYHBIE METOIBI
HCCIEA0BaHUs KOHKPETHON HAyKU;
- BbIOMpaTh METOJOJOTHI0 M CHOCOO aHaum3a
Hay4YHBIX TEKCTOB. KOMMYHUIIUPOBATH Ha
Ka3aXCKOM, PYCCKOM M HMHOCTPAaHHOM SI3bIKaX
JUTSL PEUICHHUST UCCIIEIOBATEIILCKUD 3a/1a:
UCIOJIb30BATh B cBoel Hay4HO-
WCCIIEIOBATENILCKOW NI TEIFHOCTH Pa3JIUIHbIC
BUABl  MH(OPMAIIMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTHI: MHTEPHET-pecypchl, OOJauHble U
MOOMIJIBHBIE CEPBHUCHI IO TOUCKY, XPaHEHHIO,

n  IIPpHUCMbI

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.

cakTay, OHJIey, KOpFay oHe Tapary OoiblHINIA | 00pabOTKe, 3alMTe U  PacHpPOCTPAHEHUIO
OYITTHI KOHE MOOWIIBII cepBUCTEpAl | UH(OPMALIHH.
naiiajsaHabl.
Kypcmuiy Kbickawa mazmynot / Kpamrkoe cooepiycanue 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 OarbITTaiFaH. bimiM  amymsiiap
TY)KBIPBIMIAMAJIBIK aIlllapaTiieH JKOHE 3epTTey
KYMBICBIHBIH HETI3T1 Ke3eHIEepiMEeH, 9MIiCTep/iH
KIKTEIIyIMEH, OJlapJibl KOJIIaHy cajajiapbIMeH
TaHpIcagpl.  bimiM  amymbuiap  FRUIBIMH

HAyYHBIX HCCIICIOBAaHUH W aKaJeMHYECKOTO
nuchMa B u3ydaemoi obiactu. OOyuaromuecs
O3HAKOMSTCS C TIOHSATHWHBIM arapatoM |
OCHOBHBIMHM ~ J3TallaMd  HMCCJIEI0BATEIbCKOM
NeSTeNbHOCTH,  KJacCH(UKalMed  MEeTOJOB,
obmactsiMu  ux npuMeHeHus. OOyuaromumecs

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
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3epTTeysiepal CaHJBIK JKOHE CalalblK Tauaay
JaFbLIapbIH UTEPYTe JKOHE OHBIH HOTHXKEJCPIH
aKaJeMISUIBIK OPTaJia MaKajlaMeH OasHxamaiap
TYpiH/€ YChIHYFa YHPEHE/II.

HayyaTcs BJJE€Th HAaBbIKAMHM KOJHUYECTBEHHOIO
u Ka4eCTBEHHOT'O aHaimmza HAaYYHBIX
HCCIICIOBAaHUN W TPEACTAaBIATH PE3yJbTaThl B
BUJE€  NyOJUKAlMd W BBICTYIUICHUH B
aKaJIeMUYECKOU cperie

skills of gquantitative and qualitative analysis of
scientific research and present the results in the
form of publications and speeches in the
academic environment

bazoaprama scemexuici / Pykoeooumens npozpammel/ Programme manager

‘ Bepkenosa I'.C.

| Hegpceromal L.

] Hefuaeanidl G S.
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Mexmenmezi 3kcnepumenm mexnukacwl / Texnuka wikoavnozo skcnepumenma / Technique of School Experiment

OKy maxcamut / Yueonasn uens | Purpose

MekTtenTe GU3MKAIBIK SKCIIEPUMEHT JKYPTi3y/IiH

HETi3T1  WIesIapblH, KOK  OMICTepi  MEH
YUBIMIACTBIPY  SJICTEMEIICPiH, COHJIaii-aK
MEKTENTIH (U3HKAITBIK KaOWHETIHIH

’KaOJBIKTapbl MEH KYpalJapbIMEH XYMBIC icTey
ToCUIIepiH urepyre OarbITTalFaH KY3bIpETTEepi
KaJIBITaCTBIPY

dopmMupoBaHUe KOMIIETEHITUH,
HaIpaBJIEHHbBIX Ha OCBOEHUE
OCHOBOMOJAralolux uaAe, (QU3NYECKOro

SKCHEPUMEHTa B MIKOJIE, a TaKXe MNPHUEMOB
paboTel ¢ oOopyaoBaHHMEM U NpuOOpaMHu
IIKOJIBHOTO (PM3UYECKOro KaOuHeTa

Formation of competencies aimed at mastering the
fundamental ideas, methods of staging and
methods of conducting a physical experiment at
school, as well as techniques for working with
equipment and devices of the school physics room

Hamuceci / Pezynomamot ooyuenusn / Learning outcomes

OKbimy
Kypcrsi COTTI asKTaFAHHAH Keiiin
OimiManymbLIap
—  MeKTenTeri (U3UKAIBIK  SKCIIEPUMEHTTI

Kocnapray, JalblHIay JKOHE XKYPrizy TEOpHUsChI
MEH OJIICTEMECIH OUIy JKOHE TYCIHY, IKEKe
AKCIICPUMEHTTEPIIH oicTeEMEITIK
apTHIKIIBUIBIKTAPEl MEH KeMIIUTiKTepiHe Oara
Oepeni;

— acmamnTapIblH KYMBIC MPHHIOUOTEPI MeEH
MYMKIHJIKTEpiH Oy JXOHEe TYCiHy, Oakpliay
KOHE 6JIIey HOTWKEIEPIH OHJey OAICTepiH
oury;

— TUTAKTUKAJIBIK J)KoHE Kaylrnci3aik
TajanTapblHa COMKeC OKY IKCIEPUMEHTIH KOIo,
cHIarTamajap MeH cxemamap  OoifbIHIIA
KOH/BIPFbUIAP/Bl  JKMHAY,  acmamnrap  MeH
XKaOABIKTApsl ~ OPHAJIACTHIPY  JAFIbLIAPBIH
MEHTepY;

— SKCIIEPUMEHTTEH aJbIHFaH aKmapaTThl TYCIHY
’KOHE YCBIHY, SKCIIEPUMEHT HOTHXKEINEPiH IyphIC
TYCIHAIPY;

—  OKYIIBUIapIbIH
epeKILeTIKTepiHe
IKCIIEPUMEHTTI

JKac
Kapait
JKOCIapyiay KOHE

JKOHE JKeKe
(bUBUKAITBIK

KYprizy,

IMocae ycmemHoro
o0yuaruuecs OyayT
— ONpeAeNiATh W TPUMCHITh TEOPUI0 U
METOJIMKY TUIAHUPOBAHUSA, TOJATOTOBKU H
MIPOBEICHUS IIKOJIBHOTO (bu3IEeCcKOro
JKCIIEPUMEHTA, JaBaTh OIICHKY
METOAMYECKUX JIOCTOMHCTB M HEIOCTAaTKOB
OTJIENbHBIX SKCIIEPUMEHTOB;

— 3HaTh W TIOHMMATH MPHUHIMIBI PabOTHl U
BO3MOXXHOCTH MPUOOPOB, BIAJIETh METOAAMHU
00paboOTKH  pe3ynbTaTOB HAOMIOACHUN U
U3MEPECHU;

— BIIaJIETh HABBIKAMHU TMOCTAHOBKH y4€OHOTO
JKCIIEPUMEHTa, COOPOM  YCTaHOBOK  TIO
OMHMCAHUsIM M  CXeMaM, pa3MeleHueM
puOOpPOB U 0OOPYTOBAHHS B COOTBETCTBUHU C
JTUTAKTHYCCKUMH TpeOOBaHUSIMHU u
TpeOoBaHUSAMU 0€30MaCHOCTH;

— TMOHWMMATh W U3JIaraTh TMOJYYEHHYIO W3
IKCIIEPUMEHTA uH(pOpMAaIIHIO, BEPHO
WHTEPIPETUPOBATH pe3ynbTaThI
IKCIIEPUMEHTA;

— IUIAaHUPOBATh M TPOBOJHUTH (U3HUSCKUIN

3aBeplIeHUs Kypca

OKCIICPUMCHT, HCXOJAd K3 BO3PACTHBIX U

After successful
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;

— critically analyze, evaluate and justify the
reliability of information obtained independently

completion of the course,

35




KayilCi3iK JKOHE OpT KayilCi3miri epexenepiH | MHAMBHIyAIbHBIX OcoOeHHOCTel yuammuxcs, | and from third-party sources;

KaTaH cakray, ctporo  cobmomath  mpaBwia  TexHHKH | — to evaluate the educational role of the experiment
— 03 OeTiHIIE XoHE 0acka 9acOUeT Ko3aepiHeH | 6€30MacHOCTH u npoTtuBonoxapuoii | and its place in the development of cognitive
aNBIHFaH  aKMapaTThlH  JYPBICTHIFBIH  CHIHU | O€30MaCHOCTH; interest of students;

TYPFBIIaH Tajjiay, Oaraiay )oHe HETi3/ey; — KPUTHYECKHM aHaJIM3MpOBaTh, oueHuBaTh u | — Use digital and other resources to search and

— DKCIIEPUMEHTTIH TOPOMEIIK POIIiH 5KOHE OHBIH | 0OOCHOBBIBATH JIOCTOBEPHOCTh MH(OpMalmu, | process information, solve a wide range of tasks
OKYIIBUIAPJBIH TAHBIMBIK KbI3BIFYIIBUIBIFBIH | TOJYYEHHOM CaMOCTOSTEIBHO u u3 | with the help of training and demonstration
JIaMBITYyJIaFbl OPHBIH Oaraiay; CTOPOHHUX MCTOYHUKOB, programs, simulators and mobile applications

— aKmapaTThl 13[Iy JKOHE OHJICY YIIH U(PIbIK | —  OLEHUBAaTh  BOCHHMTATEIBHYIO  POJIb
JKOHE ©3re JIe pecypcTap/sl Maiianany, OKbITY | OKCIIEPUMEHTa M €ro MECTO B pPa3sBUTHH
KOHE  JIEMOHCTPAIlMSUIBIK  Oaraapiamanap, | O3HaBaTeIbHOTO HHTEpECa yUaliuxcs;
CHUMYJISTOpPJIAp JKOHE MOOHMIIBAI KOCBHIMIIAIAp | — MCIOJIb30BaTh MU(PPOBBIE W WHBIE PECYPCHI
KOMETiMEH MiHJIETTeP/IiH KeH ayKbIMBIH LICITY UL TIOMCKa ©  00paboTKM HWH(POPMAIIHH,
pemiath  IIMPOKUM  JMana3oH  3a7ad  C
[IOMOILIBIO 00y4aroInx u
JIEMOHCTPAIIMOHHBIX IPOrpamM,
CHMYJISITOPOB M MOOMJIBHBIX MTPUIIOKEHHI

Ilpepexeuzummepi/llpepexeusumul/Prerequisites

MexaHuka | Mexanuxka | Mechanics

Kypcmuinkpickawa masmynot / Kpamrkoe codepacanue kypea | Coursesummary
Mexkrenreri (HU3UKaHBI OKBITYIIaFbl | DKCIIEpUMEHTANIBHBI MeTox B oOydenuu | An experimental method in teaching physics at
aKcrepuMeHTTIK omic. Kayincismik xoHe epT | dusuke B mkone. Texnuka Gesomacuoct u | school. Safety and fire safety. Physical training
Kayincizairi. @OU3MKaIBIK OKy Kypalgapsl. | MOKapHas 6e3onmacHocth. @usnueckue | devices. Electrical measuring devices. Processing

DiexTp eniiey Kypaaaapbl. Omieynep MeH | ydeOHbie mpubopbl. DiekTpousmeputeibhbie | Of measurements and calculations. Educational
ecenTeyjaepai  OHIEY.  7-ChIHBINTaFrbl  OKy | mpubopel.  OOpabGotrka  m3mepenuit  u | physical experiment in the 7th grade. Educational
(bU3MKAIBIK DKCIICPUMEHTI. 8-CHIHBINTAFbl OKY | BHIUHUCIICHHIA. YueOHbIH ¢dusuueckwuii | physical experiment in the 8th grade. Educational
(bU3MKaIbIK IKCIEPUMEHTI. 9-CBIHBINTAFBl OKY | OKCIIpUMEHT B 7  Kiacce. YueOHbId | physical experiment in the 9th grade. Educational
bu3uKaIbIK dKcriepuMenTi. 10-ChIHBINTaFbl OKY | Gu3nueckuii dKkcmepuMeHT B 8  kiacce. | physical experiment in the 10th grade. Educational
(bu3MKaIbIK SKCIepUMEHTI. |1-ChIHBINTaFbl OKY | YueOHbIil Qusuueckuit skcrepumeHt B 9 | physical experiment in  the 11th  grade.
busuKaigbK dKkcrepuMenTi. JleMOHCTpanusuIbIK | Kiacce. YueOHbIN (usnueckuii sxciepument | Demonstration physical experiment. Computer and

¢busukaibik 3kcriepumenT. Kommprotepiik xxone | B 10 kmacce.  YueOHblii  ¢usudeckuit | virtual experiment. A school educational
BUPTYaJIJIbl SKCIepuMeHT. Epekiie OiniM Oepy | SKCIepUMEHT B 11 kiacce. | experiment for children with special educational
KaXeTTiTikTepl Oap  Oamamapra  apHanfaH | JleMOHCTpaliMOHHBIH ¢dusmueckuii | needs.

MEKTEITETi OKY YKCIIEPUMEHTI. IKCIIEPHMEHT. KoMmrmbroTepHblii u
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BUPTYaJIbHBIM ~ 3KcnepuMeHT.  [IKonbHBIN
y4eOHBIN IKCIIEPUMEHT JIJIS ACTeH ¢ OCOOBIMHU
00pa3oBaTeNbHBIMU OTPEOHOCTIMHU.

Ilocmpexsusummepi/Ilocmpexeuzumut/Postrequisites

OnumnuaganblK ecenTepil IMenry oiicTeMect,
(Gu3MKaHBl OKBITY OIICTEMECi, IeIaroruKabIK
YKOHE OHJIIPICTIK IPAKTHUKA

Metonuka pemieHHs OJIMMIIMAIHBIX 3azad,
Mertoauka npenoaaBaHus PU3NKA

Methods of solving Olympiad problems, Methods
of teaching physics

Bazoaprama scemexwici / Pykosooumens npozpammet | Programmemanager

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

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

Mexmenmezi pusuxanvik npakmuxym / Quzuueckuii npakmuxym 6 wikone / Physics Practicum at School

OKy maxcamut / Yueonasn yenn | Purpose

MexkTenTe (bu3MKaIbIK npakTHKymabel | DopMupoBaHue HaBbIKOB IuiaHupoBaHus u | Formation of skills for planning and conducting a
)Kocmapiay  JKOHE  OTKi3y  JaF[bUIapbiH | mpoBeaeHus (¢usuueckoro mpaktukyma B | physical workshop at school
KaJIBIIITACTHIPY IIKOJIC

Okvimy namuoiceci / Pezynomamut 00yuenusn / Learning outcomes
Kypcerbl carri asikrarannaH keiiin Outim | [Tocie ycmemnoro 3aBepuieHusi kypcea | After successful completion of the course,
aJymbLiap od0yuarommecst OyayT students will be
—  MekTenTe  (GU3MKAIBIK  MPaKTHKYMIbI | — ONpeleisaTh W mnpuMeHsTh Teoputo u | — to know and understand the theory and

Kocmapiay, JaibIHIay JKOHE OTKI3y TEOPHUSICHI
MEH 9JIiCTeMECIH OlTy JKOHE TYCIHY;

(bu3HKaIBIK acranTapbig AKYMBIC
NPUHIUNOTEPT MEH MYMKIHAIKTEpiH Oiny XoHe
TYCiHy, Oakbulay >KOHE OJIIIey HOTHKEJIEePIH
OHJICY/IIH CTAaTUCTHKAJIBIK JIiCTEepiH Oiny;
TUTAKTUKAJIBIK J)KOHE Kayirnci3aik
TaJanTapblHa COMKeC OKY IKCIEPUMEHTIH KOIO,
cHIarTamajap MeH cxemanap  OoibIHIIA
KOHJBIPFbUIAP/Bl  JKUHAY,  acmanrap  MeH
XKaOABIKTApsl ~ OPHAJIACTHIPY  JAFIbLIAPBIH
MEHTepY;
OKYIIBLIAP TBIH
epeKuIeNiKTepine
SKCIIEPUMEHTTI

JKac
Kapai
JKocrapiay  KOHE

KOHE  IKEKe
(bu3HUKaIBIK

KYprizy,

METOAMKY TUIAHHUPOBAHUSI, TOJATOTOBKH W
mpoBeJeHUsT (PU3UYECKOT0 TMPaKTHUKyMa B
IIKOJIE,

— pa3nuyaTh ¥ TMOHUMATh MPHHIIMIIBI PabOThHI
U BO3MOXHOCTH (PU3WYECKHX MPHUOOPOB,
BIIAJICTh CTaTHCTUYCCKUMU METOJaMHU
00paboOTKK  pe3ynbTaTOB HAOMIOACHUN U
U3MEPECHU;

— OOBSICHATH HABBIKM TMOCTAHOBKH y4e€OHOTO
JKCIIEPUMEHTa, COOPOM  YCTaHOBOK  TIO
OTMHMCAHUsIM H  CXeMaM, pa3MeleHueM
puOOPOB U 00OPYTOBAHUS B COOTBETCTBHUH C
TAIAKTHYSCKUMHU TpeOOBaHUSAMU n
TpeOoBaHUAMU 0€30MaCHOCTH;

— TUIAHWPOBAaTh W TPOBOAUTH (DU3HUECKHUI

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
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KayIIci3aik jKoHE OpT Kayinci3iri epexenepin
KaTaH CaKTay;

— o3 OerTiHIIE X0HE Oacka o7eOHeT Ko3AepiHEeH
QIBIHFAH  aKNapaTThH  JAYPBICTBIFBIH  CBHIHU
TYPFBIJIaH Tajiay, Oarajiay KoHe HeTi3ley;

— (pUBHMKAIBIK SKCIIEPUMEHTTIH TOPOUENIK poiH
KOHE  OHBIH  OKYIIBUIAPJABIH  TAHBIMJIBIK
KBI3BIFYIIBUTBIFBIH TaMBITYIaFbl OPHBIH Oarainay;
— aKmaparThl 13/1€y JKOHE OHJIEY YIIIH HUGPIBIK
XKOHE ©3re JIe pecypcTapbl Malgaiany, OKBITY
KOHE  JCMOHCTpAalMSUIBIK  OarjapiaMaiap,
CUMYJISTOPJIAP JKOHE MOOWMIIBII KOCBHIMIIIAIAP
KOMETiMEH MiHJIETTeP/IiH KeH ayKbIMBIH LICIY

9KCIIEPUMEHT, HCXOJs M3 BO3PaCTHBIX H
WHIUBUAYAITBHBIX OCOOCHHOCTEH ydYalmxcs,
cTporo  coOjrofaTh  MpaBHJa  TCXHUKH
0C3011aCHOCTH u MIPOTUBOTIOXKAPHOI
0€e30I1aCHOCTH;

— KPUTUYECKH aHAIM3UPOBATh, OICHUBATH U
00OCHOBBIBATh JIOCTOBEPHOCTh MH(pOPMAIIUH,

IIOJIyYEHHOMN CaMOCTOSTEJIEHO u  u3
CTOPOHHHMX MCTOYHHUKOB;

- OLICHUBATh BOCIIMTATCIIbHYIO POJb
(U3MYECKOTO IKCHEPUMEHTa M €ro MecCTO B
pa3BUTUU II03HABATEJIbHOIO UHTEpeca
y4aluxcs;

— WCIOJIb30BaTh NU(POBBIC U MHBIE PECYPCHI
UL TIONCKa H  00paboTKM HWH(POPMAIIHH,

pemiatb IIMPOKUM  JUana3oH  3a7ad  C
IIOMOLIBIO o0yyaromux u
ACMOHCTpallMOHHBIX nmporpamm,

CUMYJISITOPOB U MOOUJIBHBIX HpI/IJIO)KCHI/Iﬁ

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
programs, simulators and mobile applications

Ilpepexeuzummepi/llpepexeusumul/Prerequisites

MexaHuka | Mexanuxka | Mechanics

Kypcmoiy kvickawa mazmynt / Kpamkoe codepacanue Kypca | Coursesummary
MekTenreri (U3UKAIBIK npakTuKyMHbIH | Teopus " METO/IMKa ¢usuueckoro | Theory and methodology of physical practice at
TEOpHsICBl MeH oficreMeci. Kayimci3nmik jkoHe | MpakTHKyMa B IIKOJIE. Texnuka | school. Safety and fire safety. Equipment of the
opT  Kayimcimiri.  Mekten — kaOuHeTiHIH | Oe30macHOCTH W ToxapHOW ©Oe3omacHoctu. | school office. Workshop on mechanics. Workshop
kaOapIKTapbl. MexaHuka OolibiHIIA mpakTuKyM. | OOopynoBaHue  mKOJIbHOrO  KaOueera. | on  molecular physics and thermodynamics.

MOHCKy.HaHBIK (I)I/I3I/IKa JKOHC TCEpMOJUHaAMUKa

[IpakTukym mo wmexanuke. [IpakTukym 110

Workshop on electrostatics. Workshop on the

OoiibIHIIIA HPAKTHKYM. DnekTpocTaTHka | MOJeKyIsipHOW ¢usuke u TepmonuHamuke. | theory of electrical circuits. Workshop on
OoibIHIIA TMPaKTUKyM. OnekTp Ti30ekrepi | [IpakTukym mo anmektpocraruke. [Ipaktukym | magnetism. Workshop on electrodynamics. A
TEOpUsCHl OOWBIHIIA MPAKTHKYM. MarHeTusm | mo  TEOPHHM  JJIEKTpUYeCKuX  memeid. | workshop on geometric optics. A workshop on
OOWBIHIIA  TPAKTUKyM.  DiekrpoauHamuka | [Ipaktukym mo marmetmsmy. [Ipaktukym mo | wave optics. Computer workshop and virtual
OOlBbIHIIA TIPAKTHKYM. [ '€OMETPHSUIBIK ONTHKA | DIIEKTPOAHMHAMUKE. [MpakTukym no | works. Accounting for errors in school physical
OoifpIHIIa TpPakTHKyM. TONKBIHIBIK ONTHKA | TeoMeTpuueckoi ontuke. [Ipaktukym mo | practice.Taking into account the educational needs
OoMbIHIIIA MIPAKTUKYM. KomneioTepiiik | BOJIHOBOM OINTHUKE. KommerotepHsiii | of students.
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NPAaKTUKYM  JKOHE  BHUPTYalIJbl  JKYMBIC. | IPAKTHKYM W BHUPTyaJbHbIE Pa0OOTHL. YUYET
MexkTtenrteri  (QU3MKANBIK  MPAKTHKYMAAFbl | IOTPEIIHOCTEH B IIKOJIBHOM (U3NYECKOM
KaTenmkTepai ecenke any. OKymbUIapAbIH OLTIM | IPaKTUKYME. Yuér 00pasoBaTebHBIX
0epy KOKETTUTIKTEPIH €CenKe amy. MOTPEOHOCTEN yJamuxcsl.

Ilocmpexsusummepi/Ilocmpexeuzumut/Postrequisites

OnmMnuanaiblK ecenTepal Iiemry oaictemeci, | Meroauka permieHus onuMIUaaHbix 3amad, | Methods of solving Olympiad problems, Methods

(bu3HKaHbI OKBITY d/IicTEMEC] Metoauka mpernogaBaHus (GH3KMKH, of teaching physics
Bazoaprama srcemexwici / Pykosooumens npozpammet | Programmemanager
Hynuposa A.M., Koc:kanosa A.I'. \ Hynuposa A.M., Koc:kanoBa A.I'. \

39




3. 3 Kypc CTyIeHTTepiHe apHAJFaH 3JIeKTHUBTI MoHAep / DJIeKTHBHbIe THCHHMILIMHBI JUIsi cTyaeHToB 3 Kkypca / Elective

disciplines for 3rd year students

3J1el<mp00uuamul<a HCIHE CAIBICH BIPMAIbIKHLbLH, apnaﬁbl meopuscsl /E)Jlekmpodunamuka U cneuuajilibHasa meopus OomHocumeslbHocmu /

Electrodynamics and Special RelativityTheory

OKy makcamut / Yueonas uens | Purpose

Knaccukanplk — 37EKTpOAWHAMHKAHBIH  ipreii
epeKeNepiHin JKOHE apHaibI (HaKTBHI)
CAJIBICTBIPMAJIBUIBIK TCOPHSICHIHBIH HETi31epiH
3aMaHayu Ma3MYHBIH UTEPY

OcBouth COBpPEMEHHBIE U3JI0KESHUS
(byHIaMEeHTaIbHBIX MOJIOKEHHIA
KJIACCHYECKOW JJIEKTPOJMHAMMKA M OCHOB
CrenuaaIbHON (4acTHOM) TEOPHH
OTHOCHTEIIEHOCTH

To master the modern exposition of the
fundamental provisions of classical
electrodynamics and the foundations of the special

(private) theory of relativity

namuoiceci / Pesynomamot 00yuenusn / Learning outcomes

OKbimy
Kypersl corTi asikraranHaH KeiiH Olrim
aJIylibLiap
— JIEKTPOAUHAMUKA MEH apHaiibl
CANBICTBIPMAJIBUIBIK ~ TEOPHSCHIHBIH ~ iprei
HETi3/IepiH OilTy XKoHE TYCIHY;
— IIEKTPOIMHAMUKA MEH apHaiibl
CaJIBICTBIPMAJIBLIBIK TEOPHUSCHIHBIH namy
TapuxblH  OUly  JKOHE  OJIapJblH  Jlamy

MepCIEKTUBAJIAPBIH TYCIHY;

— acHanThlK >KOHE OH 3KCIEpUMEHTTEPiHIH
MOHIH KepceTy, OJapIblH HOTHXKEIEpIH IYphIC
TYCIHAIpY;

— JICHeJIep MEH JJIEKTPOMArHUTTIK epiCTepAiH
CHUIIaTTaMajapblH aHBIKTAy YIIiH KJIACCHUKAIBIK
anektpoauHamMuka MeH ACT  rtenneynepin
KOJIJJaHy;

— TEHJEyJep aly »JKOHE THUNTIK ecenTep/il
HIBIFApy YILUIH YKOFapbl MaTeMaTHKa armapaThlH
THIM/JII TTal1aJIany,

—  PENATUBUCTIK  JKbUIIAMABIKIIEH  KO3Fally
KE31HJIe Mmaifia 00JIaThIH 9cepep/ii TaJIay KoHE
TYCIHIIpY;

IMocae ycmemHoro
o0yuarwmuecs OyayT
— W3y4yaTh W CPaBHUBATH (yHIAMEHTAJIbHBIC
OCHOBBI JJIEKTPOAMHAMUKU WU CIHELHATbHOM
TEOPUU OTHOCUTEIIbHOCTH;

— 3HATh HCTOPUIO pa3BUTHS
ANEKTPOAUHAMUKH W CHEUUAIbHON TEOpHH
OTHOCHUTEJIBHOCTH ¥ TOHUMAaTh NE€PCIEKTUBBI
WX Pa3BUTHS;

— u3naraTb CyTh HWHCTPYMEHTAJbHBIX U
MBICJIEHHBIX SKCIIEPUMEHTOB, BEPHO
UHTEPIPETUPOBATh UX PE3YNIbTAThI;

— HCIOJIb30BAaTh YPAaBHEHMsS KJIACCHUYECKOM
anekTpoanHaMuku 1 CTO s ompeneneHus
XapaKTepUCTHK Te1 M 3JIEKTPOMAarHUTHBIX
MOJIeH;

—  5¢}exTHBHO  UCMOJI30BaTh  ammapar
BBICIIE ~ MaTeMaTHKH  JUId  TOJy4eHUs
YpaBHEHMH U pelleHus] TUIIOBBIX 33]1aY;

— aHATU3UPOBaTh U OOBIACHATH 3(P(EKTHI,
BO3HUKAIOIINeE npu JIBIOKCHUHT c

3aBeplIeHUs] Kypca

PCIITUBUCTCKUMU CKOPOCTAMU;

After successful
students will be
— to know and understand the fundamental
foundations of electrodynamics and special
relativity;

— to know the history of the development of
electrodynamics and special relativity and to
understand the prospects for their development;

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

— use the equations of classical electrodynamics
and STR to determine the characteristics of bodies
and electromagnetic fields;

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

— analyze and explain the effects that occur when
moving at relativistic speeds;

— to identify the relationship between mechanical,
electromagnetic and light phenomena,;

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

completion of the course,
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—  MEXaHWKAIBIK, O3JCKTPOMArHUTTIK JKOHE
KaPbIK KYOBLIBICTaPhI apachIH/IaFbl
0ailJIaHBICTBI AHBIKTAY;

- JJIEMHIH (UBHKAIIBIK KOpiHICIHAeT]

KIIaCCHUKAJIBIK OJJICKTpOJUHaAMHUKa MCH apHaﬁI:I
CAJIBICTBIPMAJIBLIBIK TCOPUAHBIH OPHBIH 6afanay.

- BBISIBJISITD B3aMMOCBS3b MEXIY
MCXaHHUYCCKHUMH, 3JICKTp0MaFHI/ITHBIMI/I nu
CBETOBBIMH SIBIICHHUSIMU;

— OILICHUBATH MECTO KJIaCCHYECKOM

JNEKTPOAMHAMUKM M CHELUAIBHON TEOPHUH
OTHOCUTEIIFHOCTH B (U3NYECKOH KapTUHE
MHpa.

world.

Ilpepexeuzummepi/llpepexeusumul/Prerequisites

MaremaTiKanblK Talaay, CBI3BIKTHIK airedpa
KOHE AaHAIMTUKAJBIK TEOMETPHS, MEXaHHKa,
KJIACCHKAJIBIK ~ MEXaHHWKa,  JJEKTp  JKOHE
MarHeTH3M, MaTeMaTHKaJbIK (U3UKa dmicTepi,
AKT.

Maremaruueckuii aHanu3, JIlunelinas anreopa
W aHaJuTHU4YeCKas TeoMeTpusi, MexaHuka,
Knaccuueckass mMexaHuka, DJIEKTPUYECTBO M
MarHeTusM, MeTtoapl MaTeMaTHUCCKOM
¢buszuku, UKT.

Mathematical Analysis, Linear Algebra and
Analytical Geometry, Mechanics, Classical
Mechanics, Electricity and Magnetism, Methods of
mathematical physics, ICT.

Kypcmuin kbickawa mazmynot / Kpamkoe codepircanue Kypca

/ Coursesummary

ApHaiibl CaTbICTBIPMAIBUIBIK TCOPHUSHBIH HET13T1
epexxenepi MeH npunnunrtepi. ACT-H Teprt
OJIIIIEM/II KMHEMaTHKACHI. PensaruBucrix
MeXaHHKa. PeNSTUBUCTIK AIEKTPOAMHAMUKA.
DNEeKTPOMArHuTTIK  epicTeri  OeJmeKTepIiH
KO3FalbIC TeHAeyl. MakcBemn TeHaeysepi.
Bakyymaarsl TYPAaKThI AIEKTP epicl.
Bakyymuaarsr TYPaKThI MAar"uT epici.
DNeKTPOMArHUTTIK TOJIKBIHIAPIbIH
cunarraMmaiapbl  MeH  Kacuertepi.  Epkin
KO3FAIAaThIH  3apsITapJbH  AJICKTPOMArHUTTIK
epici. JlopeHI] coyneneHyiHIH KIaCCUKAIBIK
TEOPUSCHIHBIH HET13/1epi.

OcCHOBHbIE ~ MOJIOKEHHUA U
CHEUMAJIbHON  TEOpPUH  OTHOCUTEIBHOCTH.
YerbipéxmepHas KMHEMaTHKa CTO.
PenstuBucrtckas mexaHuka. PenstuBucTckas
ANEKTPOAMHAMUKA. YPAaBHEHHE JBUIKECHMUS
YacTHLBI B JJIEKTPOMarHUTHOM  TIOJIE.
YpaBHeHust Makcaenia. [TocrosaHOE
NEKTpUYECKOE T0JI€ B BakyyMme. [locTosHHOE
MarHMTHOE nojue B BaKyyMe.
XapakTepuCTUKU 51 CBOMCTBA
AEKTPOMArHUTHBIX BOJIH.
ONEeKTpPOMarHuTHOE  MOJI€  MPOU3BOJIBHO
JBUKYIIUXCS 3aps0B. OcHoBBI
KJIAaCCUYECKOM Teopuu u3nydeHus Jlopenua.

IMPUHIUIIBL

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.

Iocmpexeusummepi/ITocmpexeuzumut/Postrequisites

OnuMmnua anbIK ecenTepAi menry oaicreMeci

‘ Mertoauka PCHICHUA OJIMMIINAHBIX 3aa4

| Methods of solving Olympiad problems

Bazoaprama scemexwici / Pykosooumens npozpammet | Programmemanager

Hynuposa A.M.

| Teaernnaa O.C.
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Opic meopusacwl / Teopus nonsa / Field Theory

OKy maxcamut / Yueonasn uens | Purpose

Opic TCOPHUACHIHBIH KJIACCUKAJBIK KOPIHICTEPIH
urepy

OcBoUTh  KJIACCMYECKHE  MPEICTaBICHUSA
TEOPUU OIS

Master classical representations of field theory

Hamuceci / Pezynomamut o6yuenusn / Learning outcomes

OKbimy
Kypcrbl cOTTI asiKraraHHaH KeiiH Outim
aJIybLiap
— CKQAPJIBIK JKOHE BEKTOPIBIK  OpICTep
TEOPHSCHIHBIH iprefi Heri3nepin Oury >KoHe
TYCIHY;

— (UBUKAIBIK OpICTepl 3epTTey CalaChIHIAFbI
aCHanThIK JKOHE OH DKCIEPUMEHTTEPIHIH MOHIH

KOpCeTy, ONapAblH  HOTIDKENEPIH  JyphIC
TYCIHAIPY;

— (U3MKANBIK OpICTep/AiH CHUIaTTaMaJlapbIH
aHBIKTay  YLIIH  MaTeMaTHKalbIK  (H3HKa

TEHJCYJICPIH KOJIIaHy;
— TEHJEYJIep ally JKOHEe TUNTIK ecenTepAl Lienry
YIIIH JKOFaphl MaTeMaTHKa ammaparblH THIMAI

naii1ajany;

— epic TEOPUSCHIHBIH TeHeyJepiMeH
CUMATTalaTbIH ~ ocepiepAl  Tajujay  KoHe
TYCIHAIPY;

— (M3UKANBIK picTep apachbiHarbl OalIaHbICTHI
aHBIKTAY;

OpIC TEOPHUSCHIHBIH ONEeMHIH (DU3UKAIBIK
KOPIHICIH/IET1 OPHBIH Oaranay.

IMocae ycmemHoro
o0yyarommuecsi OyayT
— U3y4yaTb U CPaBHUBATh (yHIaMEHTAJIbHbIE
OCHOBBI TE€OPUU CKaJISIPHOIO U BEKTOPHOTO
oJeH,

u3jaratb CyTb HMHCTPYMEHTAJbHBIX U
MBICIIEHHBIX ~ 3KCIIEPUMEHTOB B  00JacTu
WCCIIeIOBAaHMsT  (PU3NYECKUX TIOJEH, BEPHO
UHTEPIPETUPOBATH UX PE3YNIbTAThI;

— UCIOJIB30BaTh YPaBHEHUS MaTeMaTH4ECKON
Gu3uKn A8 onpeneNeHusl XapaKTepUCTHK
(bU3NYECKUX TOJIeH;

3¢ (GEeKTUBHO  HCIOIB30BaTh  ammapar
BbICIIEH  MaTeMaTUKH  JUIsl  TOJY4YEHHUS
YpaBHEHMH U pellleHus TUIIOBBIX 3a7ay;

— aHaJIM3upoBaTh M OOBACHATH 3P EKTHI,
KOTOpBIE OIMCBIBAIOTCSI YPABHEHUSAMHU TEOPUU
T0JIA;

3aBeplIeHHs] Kypca

— BBISIBIIATD B3aUMOCBSI3b MEXIY
(bU3UYECKUMU TIOJISIMU,
— OLEHUBAThb MECTO TEOpUHU MO B

(u3nyeckoil KapTHUHE MUpA.

After successful
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.

completion of the course,

Ilpepexsuzummepi/llpepexsuzumul/Prerequisites

MaTeMaTHKaJIbIK Tajiay, CBI3BIKTHIK anredpa
KOHE aHAIMTHUKAIBIK TEOMETpHUs, MeXaHUKa,
KIIACCUKAIBIK ~ MEXaHWKa,  JJIGKTp  JKOHE
MarHeTus3M, MaTeMaTHUKAIbIK (HU3uKa omicTepi,
AKT.

Maremarnueckuii ananu3, JInnelinas anredpa
U aHaMTUYeCKass TeoMeTpusi, MexaHuKa,
Kiaccuueckass mexanuka, DJIEKTPUYECTBO H
MarHeTusM,  Meroael  MaTreMaTH4ecKou

¢uzuxu, UKT.

Mathematical Analysis, Linear Algebra and
Analytical Geometry, Mechanics, Classical
Mechanics, Electricity and Magnetism, Methods of
mathematical physics, ICT.

Kypcmoty kvickawa mazmynst / Kpamkoe codepycanue xkypca | Coursesummary
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Opic  TEOPHWSCHIHBIH  HETI3rl  epexenepi;
¢usukanelk  epictep.  CKalsApIBIK — JKOHE
BEKTOPJIBIK ~ (PHU3MKAIBIK epicTep. [ 'pamueHr,
IUBEPIreHIUS JKOHE LUPKYJSIHS;, (PU3MKAIIBIK
MaFrblHa. AFBIH JKOHE IHMPKYJSIUSL. OpicTepain

apHaibl TYpJIepi. Bakyymnarsl
JIEKTPOMArHUTTIK ©pIiCKe apHalFaH TEeHJIEYJep
KyHeci. 3arTarbl  JJEKTPOMArHUTTIK  ©pic.

TonkpiHABIK TeHAeynep. ['paBuTanusibIK epic.

OcHOBHBIE  IIOJIOKEHUS  TEOPHUH  IIOJIA;
¢usnueckue nonsa. CKansgpHble U BEKTOPHBIC
¢uznueckue noiss. ['pagueHT, AuBepreHIUs U
OUPKYIAnus; ¢uzndeckuid cmpici. TloTok u
nupkyisanusa.  CrnenualibHble  BHIBL  ITOJIEH.
Cucrema ypaBHEHUH AJIs 2JIEKTPOMAarHUTHOTO
IOJIA B BaKyyMme. DJIEKTPOMarHuTHOE I0JIE B
BEILIECTBE. BonnoBbie YpaBHEHUS.
I'paBuTaLIMOHHOE MOJIE.

The main provisions of the field theory; 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/Ilocmpexeuzumut/Postrequisites

OnuMnuaganbIK ecenTepl Menry diicTeMect

‘ MeTtoauka PCUICHUA OJIMMITMAAHBIX 3a/1a4,

| Methods of solving Olympiad problems

bazoaprama sncemexuwiici / Pykosooumens npozpammet | Programme manager

Hynuposa A.M.

| Teaernna O.C.
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Onmuxa/Onmuka/Optics

OKy maxcamut / Yueonasn uens | Purpose

OnTukaHbIH  HETI3TT  YFBIMIApPBIH,  ipreni
epexelepiH, 3aH1apbl MEH TCHJICYJIEPIH UTEPY

OcBoeHue OCHOBHBIX TIOHATHH,
(yHIIaMEHTAIBHBIX TOJOXCHHUH, 3aKOHOB H
ypaBHEHUH ONTHKHU

Mastering the basic concepts, fundamental
provisions, laws and equations of optics

Hamuiceci / Pesynomamul 00yuenusn / Learning outcomes

Oxvimy
Kypersl coTTi asikraranHaH KeiiH Olrim
alymbLiap
— opTaza dNEKTPOMArHUTTIK  TOJIKBIHHBIH
TapanyblH, OTITUKAJIBIK KyHenepix
KOHCTPYKLHUSCBI ~MEH JKYMBIC  IPUHIUITIH
CUTIATTAHTHIH HeTi3r1 TYCIHIKTED MEH

MoIeTbAepal Oiy;

— ONTHKA aHBIKTaMaJapblH, TEHJAEYJEPIH >KOHE
3aHIapBIH TYXKBIPBIM/IAY KOHE TYCIHY;

— €CEITey ’KOHE calajblK ecenTepAl ey YIIiH
TEHIeyJIep MEH ONTHKA 3aHapbIH KOJIJaHY;

— 3epTXaHAIBbIK SKCIIEPUMEHT XKYPri3y, aJIbIHFaH
MOIIMETTEP/AIH HOTHWIKENEpIH KOHE TiKesen
KOHE IKaHaMa  eJjIlueyJepiH  KaTeJIiKTepiH
Oaranay;

— TEHJEYJepAl KojJaHa OTBIPBIN, TaOUFaT MeH
TEXHUKAJaFrbl ONTHKAIBIK KYOBUIBICTap MEH
IpoIeCTep/IiH epeKIIETIKTePiH Talaay;

— ecenTep/l LIbIFapy YIIIH CBI3BIKTHIK ajireopa,
BEKTOPJIBIK Tanjnay, IU(pQepeHIHanabK XoHe

UHTETPANJIbIK ~ €CenTey  OMICTepiH  THUIMIL
naiilanany;
- MeXaHHUKAJbIK, XUMUSUIBIK, KBLTY,
3JIEKTPOMArHUTTIK XKOHE ONTHUKAJIBIK
KyOBbLIBICTap apachIH/aFbI OaliIaHBICTHI
Oaranay;

— OKYy, OKY-9JICTEMEJK JKOHE aHBIKTaMAaJIbIK
oiebueTTepi OKHM JKoHe Tajiai Oiy.

IMocse ycmemHoro
oOyuaromuecst OyayT
— AaHaJIM3upoOBaTb OCHOBHBIC TIIOHATUA U

3aBeplIeHUusl Kypca

MOJIEJIM, ONMCHIBAIOUIUE PACIPOCTPAHECHUE
JNEKTPOMarHUTHOM  BOJIHBI B Cpele,
KOHCTPYKLIHIO u MPUHLHUIT paboThI

ONTUYECKUX CUCTEM;

— (hopMyIMpPOBATh U MOHUMATh ONPEACICHHUS,
YPaBHEHUS U 3aKOHBI ONITUKY;

— UCIOJIb30BaTbypaBHEHUS U 3aKOHBI ONTHKHU
JUISL PELICHHs] PACYETHBIX M KayeCTBEHHBIX
3a1ad4;

— BBINOJIHATH J1A0OPATOPHBIA HKCHEPUMEHT,
OLICHUBATH PE3YJIbTATHI MOJYYCHHBIX JaHHBIX
U TOTPEeIIHOCTH MpPSAMBIX W KOCBEHHBIX
U3MEPECHU;

— AQHAJIM3HPOBATh C IOMOIIBK YpPaBHEHUH

O0COOEHHOCTH  ONTHUYECKUX  SABICHUA U
IIPOLIECCOB B MPUPOJIE U TEXHUKE;
— 3(pdexTuBHO  HCIONB30BaTh  METOJBI

JUHEWHOW anreOphl, BEKTOPHOTO aHaJIM3a,
muddepeHIManbHOT0 YW HHTETPabHOTO
HUCUHCIICHUA IJId pCUICHUA 3aaa4;

- OLICHUBAThb B3aMMOCBS3U MEXIY
MEXaHHYCCKMMHU, XUMHUYCCKUMH, TCIIJIOBBIMU,
3JEKTPOMArHUTHBIMU u ONTHYCCKUMHU
SIBJICHUSAMU

— BJIAACTb YMCHHUCM YUTATh U aHAJIM3UPOBATH

After successful
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, electromagnetic and optical
phenomena;

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

completion of the course,
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y4eOHYI0, y4eOHO-METONYECKYIO "
CIIPAaBOYHYIO JIUTEPATYPY.

Ilpepexeuzummepi/llpepexeuzumui/Prerequisites

MatemMaTuKaIbIK Tajiay, CBI3BIKTHIK anredpa
KOHE aHAIMTHKAIBIK TEOMETPHUsS, MEXaHHKa,
KIACCHKAJIBIK  MEXaHHKa, JIEKTP  JKOHE
MarHeTu3M, MaTeMaTUKalbIK (U3uKa omicTepi,
AKT

MaremaTuueckuii aHann3, AHalIUTHYECKAsd
reoMeTpus U JinHeiHas anreOpa, MexaHuka,
Kiaccuueckass mexaHuka, DIEKTPUYECTBO U
MargetusM,  MeTogel  MaTeMaTH4YecKOu
¢uzuku, UKT

Mathematical analysis, Linear Algebra and
Analytical Geometry, Mechanics, Classical
Mechanics, Electricity and Magnetism, Methods of
mathematical physics, ICT.

Kypcmuiy xvickawa mazmynot / Kpamxoe codepicanue kypea | Course summary

®oromerpusi  Heriznepi. CbiHY, IIaFbLy,
mameipay 3aHgapbl. Op TYpdl ONTHKAIBIK
KyHenepaeri KeCKiHHIH KYPBUIBICHI:  IIBIHBI
IUTACTHHAJIAp MEH  Tpu3Manap, JUH3aIap,
MUKPOCKOIITap, TEJIECKOIITap. XKapbik
uHaTepdepeHusacel.  JKapblk  TU(PaKIUACHL.
JXapbIKThIH ~ MOJIIPU3ALIUSCHL. XKapbIKThIH
JTUCTICPCHUSCHI, JKYTBUIYBl JKOHE IIAIIBIPAYHI.
TaOuraTTarsl ®KapbIK KYOBUIBICTapHI.

OcHoBbl (poToMeTpHuH. 3aKOHBI TPETOMIICHUS,
OTpa)KEHUs, paccesHus. [TocTpoenue
M300paKeHUs B Pa3IUYHBIX ONTUYECKUX
CUCTEMAax: CTEKJISHHBIC TUIACTHHBI U IPU3MBI,
JINH3BIL, MHUKPOCKOIIHI, TEJIECKOIIBI.
Wntepdepennus ceera. Judpakums csera.
Ionspuzanus CBeTa. Jucnepcusi,
MOTJIOLIEHUE U paccesHue cera. CBETOBbIE
SIBJICHUS B IPUPOJIE.

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.
Light phenomena in nature.

Ilocmpexsusummepi/Ilocmpexeuzumut/Postrequisites

OnuMmnuaganbelK ecenTepil ILIemy dJicTeMecl,
aToM, aTroM  SAPOCHl  JKOHE  DJIEMEHTap
OemmiekTep (HU3MKACHl, KBAHTTHIK MEXaHHKa,
(bU3MKATBIK eCenTep i Menry MPaKTHKYMbI

Mertoauka peumiCHus OJUMIIMAAHBIX 3a1a4,

®u3uka  aTromMa, aTOMHOrO  fAupa U
3JIEMEHTapHBIX YacTHull, KBanToBas
MexaHuka, [IpakTUKyM 1O  pELICHUIO

(I)I/I3I/ILIGCKI/IX 3agaq

Methods of solving Olympiad problems, Physics of
the atom, atomic nucleus and elementary particles,
Quantum mechanics, A workshop on solving
physical problems

Bazoaprama scemexuici / Pykosooumens npozpammet | Prog

ramme manager

Koc:xxanoBa A.I'., KacbimoBa A.T'.,
Hynuposa A.M.

Teaernna O.C., KaceimoBa A.T'.,
Koc:xkanoBa A.T'.

KacnimoBa A.T'.
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TonKbIHObBIK, 20MEeMPUATIBIK, HCIHE KEAHMMbIK ORMUKA /
Bonnosas, zeomempuueckas u keanmosan onmuka / Wave, Geometric and Quantum Optics

OKy makcamut / Yueonas uenw | Purpose

TONKBIHABIK, TEOMETPHUSUIBIK >KOHE KBAHTTHIK
ONTHKAHBIH  HETI3rl  YFBIMIApBIH,  1predi
epexesiepiH, 3aH1apbl MEH TeHICYIIEPIH Urepy

OcBocHue 0a30BBIX ITOHSTHH,
(GyHIAMEHTAJIBHBIX TOJ0XKEHUH, 3aKOHOB U
YPaBHEHUN BOJIHOBOM, I'€OMETPUYECKONH U
KBaHTOBOM ONTUKHU

Mastering the basic concepts, fundamental
provisions, laws and equations of wave, geometric
and quantum optics

Oxvitmy

Hamuiceci / Pesynomamul 00yuenusn / Learning outcomes

Kypersl corTi asikraranHaH KeHiH 0iiim
aJIylibLiap

— ONTHKAIBIK JKYHenepaiH KOHCTPYKIUACH MEH
KYMBIC 1CTey MPUHLUIIIH O11y;

— T€OMETPHSUIBIK, TOJKBIHJBIK >KOHE KBAHTTHIK
ONTUKAHBIH  aHBIKTAMAlApblH, TEHJAEYJIEepiH
KOHE 3aHIapbIH TY)KBIPhIM/AY KOHE TYCIHY;

— TUNOTIK €cenTeysiep MEeH canalblK ecenTepii
MIBIFApy YIIiH T€OMETPHUSIIBIK, TOJTKBIHIBIK XKOHE
KBAaHTTBIK ONTHKA TEHJEYIepl MEH 3aHAapblH
KOJIJaHy;

— 3epTXaHaJIbIK SKCIIEPUMEHT JKYPri3y, ajbIHFaH
MOIIMETTEP/AIH HOTHWIKENEPIH KOHE TiKesen

IMocse ycmemHoro
o0yuarwmuecs OyayT
— OOBACHATH KOHCTPYKIIMIO U TPHHIUI
paboThl ONTHYECKUX CHCTEM;

— bopmynHEpoBaTh U MIOHUMATh OTPEICIICHUS,
YpaBHEHUsI M 3aKOHbl T€OMETPUYECKO,
BOJIHOBOM M KBAHTOBOM OITTHUKH;

— HCHOJIb30BaThb YPAaBHEHUS M  3aKOHBI
r€OMETPUYECKOM, BOJHOBOM W KBaHTOBOWU
ONTHUKHU ISl PELLICHUS TUIIOBBIX PACUETHBIX U
Ka4eCTBEHHBIX 3a/a4;

— BBIMIOJIHATH JIA0OPATOPHBIA HKCIEPUMEHT,
AHAIIM3UPOBAaTh W OLIEHUBATh PE3YJIbTAThI

3aBeplIeHUs] Kypca

After successful
students will be
— know the design and principle of 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

completion of the course,

)KOHE JKaHama eJIIeyJeplIiH KaTeliKTepiH | MOJYyYeHHBIX JOaHHBIX W morpemHoctd | hature and technology;

Tayay xoHe Oaranay; MPSIMBIX U KOCBEHHBIX H3MEPEHHIA; — effectively use methods and techniques of higher
— TabuFraT TeH TEXHUKAJarbl ONTHKAIBIK | — aHAIU3UPOBAaTh OCOOEHHOCTH omnThuyeckux | mathematics to solve problems;

KYOBLIBICTAP/IBIH €PEKIICIIKTEPIH TaNIIaY; SIBJICHUH B IPUPOJIC U TEXHUKE; — to identify the relationships between mechanical,
—  ecemTepAi  IIbIFapy  YIIiH  JKOFapbl | — 3GQEeKTHBHO UCMOab30BaTh MeToabl U | chemical, thermal, electromagnetic and optical
MaTeMaTUKaHbIH  OJicTepi MEH TOCUIAepiH | mpuéMbl BBICIICH MaTeMaTHKH Ui perieHus | phenomena;

TUIM/I Taii1anany; 3anay; — possess the ability to read and analyze
— MEXaHUKAJBIK, XUMUSIIBIK, KBUTY, | — BBISIBIIATH B3aMMOCBSI3U mexay | educational, teaching and reference literature.
ANEKTPOMATHUTTIK KOHE OINTHKAIBIK | MEXaHHYECKUMH, XUMHUECKUMH, TETJIOBBIMH,

KYOBLIBICTAp apachIH/Iarbl OAMJIaHBICTHI | DMICKTPOMATHUTHBIMA U ONTHYECKUMHU

AHBIKTAY; SIBJICHUSIMH;

— OKy, OKY-O[iCTEMENiK >KOHE AaHBIKTaMaJbIK | — BIIaJETh YMEHHEM YHTATh U aHAIN3UPOBAThH

onebueTTepi OKHM JKoHe Tasai Oity. yueOHy10, y4eOHO-METOJMUECKYIO 1
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| cipaBounyro HTEpaTYpY.

Ilpepexeuzummepi/llpepexeusumut/Prerequisites

MaremaTHKanblK Tajlaay, CBI3BIKTHIK airedpa
KOHE AaHAIMTUKAJIBIK TEOMETpUS, MEXaHMKa,
KJIACCHKAJIBIK ~ MEXaHWKa,  JJEKTp  JKOHE
MarHeTH3M, MaTeMaTHKalblK (U3UKa dmicTepi,
AKT.

MaremaTuueckuii aHaliu3, AHaIUTHYECKas
reoMeTpHsl U JIMHeiHas anreOpa, MexaHuka,
Knaccuueckass mexaHuka, DIJIEKTPUUYECTBO U
Mar”HeTusM, Metoant MaTeMaTHUeCKOI
¢busuku, UKT.

Mathematical analysis, Linear Algebra and
Analytical Geometry, Mechanics, Classical
Mechanics, Electricity and Magnetism, Methods of
mathematical physics, ICT.

Kypcmuviy Kvickawa mazmynol / Kpamrkoe codepircanue Kypca

/ Coursesummary

TONKBIHIBIK ONTHMKA  3aHJapHl. depma
OPUHIMI. ['€OMETPHUSJIBIK ONTHKA 3aHJIaphbl.
OnTuKanmbIK KYHeIepaeri jKapbIK CoyJeepiHiy
Tapayry >KOJbIH Kypy. ONTHKaIBIK XKyHenepaiH

CHINaTTamajapbl,  OJNAPIBIH  MYMKIHIIKTEpi;
ONITHKAJIBIK KyHenepain KEMIIIUTIKTEPI.
XKapeikTeiy 3arneH opekerrecyi. CoyneneHy
3aHJIaphl.

3akoHbI BOJTHOBOM onTukU. [Ipunmun depma.

3aK0HBI reoOMETPUYECKOM OITHKHU.
IloctpoeHne Xxoma CBETOBBIX JIy4el B
ONTHYECKUX  CHCTeMax. XapaKTECPUCTHKU
OIITHYECKUX CHCTEM, HX BO3MOXKHOCTHU;
HEIOCTATKHU ONTHYECKUX CHCTEM.
BzaumoneiictBue cBeTa ¢ BEIIECTBOM.

3aKOHBI N3JTYUCHUS.

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/Ilocmpexeuzumut/Postrequisites

OnuMmnuananbelK ecenTepil ILIemy dJicTeMecl,
aToM, aTroM  SAPOCHl  JKOHE  DJIEMEHTap
OemmiekTep (HU3MKACHl, KBAHTTHIK MEXaHHKa,
(bU3MKATBIK eCenTep i Menry MPaKTHKYMbI

Mertoauka peumieHus OJUMIIMAAHBIX 3a1a4,

®uszmka  aTromMa, aTOMHOr0  fAupa U
3JIEMEHTapHBIX YacTHll, KBanToBas
MexaHuka, [IpakTUKyM 1O  pEIICHUIO

(I)I/I3I/ILIGCKI/IX 3agaq

Methods of solving Olympiad problems, Physics of
the atom, atomic nucleus and elementary particles,
Quantum mechanics, A workshop on solving
physical problems

Bazoaprama scemexwici / Pykosooumens npozpammer | Programmemanager

Koc:xxanoBa A.I'., KacbimoBa A.T'.,
Hynuposa A.M.

Teaernna O.C., KaceimoBa A.T'.,
Koc:xkanosa A.T'.

KacnimoBa A.T'.
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bIKmumanowvik meopus >cone MamemamuKaniblk CMamucmuKkacot /
Teopus eepoamnocmeit u mamemamuyeckas cmamucmuxa / Theory of Probability and Mathematical Statistics

OKy makcamut / Yueonas uenw | Purpose

Tunrtik ecenTep/i IIBIFApy YIIiH BIKTUMAJJIBIK
TEOPHUSCHl MEH MAaTEMaTHKAJIBIK CTATHCTUKAHBIH

®opMHUpPOBAaHHWE HABBIKOB  HCIOJIb30BAHUS
OCHOBHBIX TOHATUH, TeopeM U GopMyl

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

HETri3ri  YFBIMJIapbIH,  TeOpeMayapbl  MEH | TCOPUM BEpOATHOCTEH u MaTeMmarmdeckoit | mathematical statistics to solve typical problems
bopmynanapbeia KOJIIaHy JaFIbUIAPBIH | CTATHCTHKH JJIs1 PEIICHUS TUIIOBBIX 3a/1a4
KaJIBIITACTBIPY

Okbimy namuceci / Pezynomamut ooyuenusn / Learning outcomes
Kypcerbl carri asikraranHaH keiiin Outim | [Tocie ycmemnoro 3aBepumieHusi kKypcea | After successful completion of the course,
aJrymbLiap odyuarommecsi OyayT students will be

— BIKTUMAJJIBIK TEOPUSACHI MEH MaTEeMaTHKAJbBIK
CTaTUCTHUKaHbIH HETI3T1 TEPMUHEPIH,
TeopeManapbl MeH ¢opMynajgapblH OUTy >KOHE
TYCiHY;

— THUITIK €CeNTepAl HIeNly YIIiH BIKTUMAJIbIK
TEOPHUSCH MEH MaTEMaTUKAJBIK CTATHCTUKAHBIH
TeopeManapbl MeH (hopMyanapbiH KOJIIaHy;

— MOCEJIEHIH TYKbIPBIMbIH, OapbICHIH, TAHAAJIFaH
OMIICiH YKOHE IIEIIM HOTHKECIH Taaay;

— (¢u3MKa OHKOHE aCTPOHOMHS MOCEJeNepiH
mienry, COHAal-aK 3epTXaHaJbIK KYMBICTap/Ibl,
XKoOamapapl JKOHE JWIUIOMJBIK KYMBICTApIbI
OpBIHJIAy VIIIH BIKTUMAIABIK TEOPHICHl MEH
MaTEMATHKAIBIK CTaTUCTUKAHBIH TeopeMaliapbl

— 3HaTb U TOHUMATh OCHOBHbBIE TEPMUHBI,
TEOpeMbI U (HOPMYJIBI TEOPHH BEPOSTHOCTEH U
MaTeMaTHYeCKOM CTaTUCTUKHY;

— UCIOJIb30BaTh TEOPEMBI U (HOPMYIIbI TEOPUU
BEpPOSITHOCTEMN u MaTeMaTU4YeCcKOn
CTaTUCTHKH JUIS PEUICHUs] TUIIOBBIX 33/1a4;

— aHaJM3UPOBATh IOCTAHOBKY 3aJauu, XO,
BBIOpPAHHBIA METO/ U Pe3yJIbTaT PEIICHHUS;

— NPUMEHATh TEOpPeMbl U (GOPMYIIBI TEOpPUU
BEPOSTHOCTEN 51 MaTeMaTH4YeCKON
CTaTUCTHUKH JJIS PEeLIeHUs 3a/1a4 1o (pusuke u
aCTPOHOMHH, @  TaKXKe  BBIIOJHEHUS
nabopaTopHbIX  paboT, IIPOEKTOB "
JTUTIJIOMHBIX padoT;

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

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

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

— apply theorems and formulas of probability
theory and mathematical statistics to solve
problems in physics and astronomy, as well as to
perform laboratory work, projects and theses;

— evaluate the reliability of information obtained

MeH (opMyJaIapblH KOJ/IaHy; — OILIGHMBATh JIOCTOBEpHOCTh HH(popmanuw, | independently and from third-party sources,
— o3 OeTiMeH jkoHe Oacka ojicOneT Ko3JepiHeH, | OTyYeHHOU CaMOCTOATENBHO u u3 | including the Internet
COHBIH IIIIHIE WHTEPHET JKENICIHEH albIHFaH | CTOPOHHHX HCTOYHUKOB, B TOM YHCIIE CETH
aKIapaTThIH TYPHICTHIFBIH Oaranay HHTEPHET
Ilpepexsuzummepi/llpepexsuzumul/Prerequisites
MareMaTukanslK  Tangay,  AHaJIMTHKaJIBIK | MaremaTuueckuii aHanm3, Amnanutudeckas | Mathematical analysis, Linear Algebra and

reOMEeTpHsl XKOHE ChI3BIKTHIK anredpa, AKT

reomMeTpus U uHeiHas anredpa, UKT

analytical geometry, ICT

Kypcmoiny kbickawa mazmynst / Kpamroe cooepacanue kypca | Coursesummary

KC3HCﬁCOK OKHtraJIap: BIKTUMAJIABIKTBIH

| Cyuaiinpie COOBITHSI:

KJIACCHYECKOe \ Random events: classical definition of probability,
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KJIACCHUKAJIBIK ~ AHBIKTAMachl, CTAaTHCTHKAJIBIK
JKOHE TCOMETPHSLITBIK BIKTUMAJIIBIK.
KomOunaropuka Herizaepi. bIKTUMaIabIKTHIH
HEri3ri TeopeMaliapbl: KOCHIHABI TEOPEMACHI,
TYBIHIBI TeopeMachl, bepHymIn ¢dopMyIacsl,
baiiec dopmynacer, Ilyaccon d¢opmynacsl,
TONBIK BIKTUMAJIJBIK. bip emmemal ITHUCKpeTTi
KOHE Y3IIKCI3 Ke3MEeHCOK Iamaiap: Tapaiy
byHKIUSIapHI JKOHE HErisri CaHIBIK
cumarramanap. Kememmemai y3aikci3 kKoHE
JIMCKPETTI  KE3[EHCOK  I[amanap:  Tapaiy
(G YHKIUSITAPBI JKOHE HETI3T1 CaHIBIK
curarTamasiap KE3JIEMCOK IaMaap/IbIH
TapaybIHBIH HETI3T1 3aHmapbl. CTaTUCTHKAIBIK
ipiKTeMe >KOHE OHBIH CHIIaTTamaiapbl. baramay
TEOPHUSCHIHBIH JJIEMEHTTEPI >KOHE THITIOTE3aHBI
TEKCepYy.

OIpesieNieHUE BEPOSITHOCTH, CTATUCTHYECKAs
n TCOMCTpHUYCCKad BCPOATHOCTHU. OCHOBBI
KOMOMHATOPUKHU. OcHoBHbIE TEOPEMBI
BEPOATHOCTEN: TEOpeMa O CyMMeE, TEOpeMa O
MIPOU3BE/ICHNUH, dbopmyna bepnymnu,
dopmyna baiieca, d¢opmyna Ilyaccona,
MoJIHAs BEPOSATHOCTb. OpnHomepHbIe
JUCKPETHBIE U HENPEPBIBHBIC CIIy4alHbIC
BETMYUHBL: (YHKIUU  paclpeleieHus U
OCHOBHBIC YHCJIOBBIC XapaKTCPHUCTHUKU.
MHoromepHbie HENPEPHIBHBIE U AUCKPETHHIC

CIly4alHbIe BEJINYUHBI: byHKIUN
pacrpesielieHuss W OCHOBHBIE  YHCIIOBBIE
XapaKTEPUCTHUKHU. OcHoBHbIE 3aKOHBI
pacripesieneHus ClTyyaitHbIX BEJINYMH.
Craructuueckas BBIOOpKA u ed

XapaKTEPUCTUKU. DJIEMEHThl TEOPUHM OLEHOK
Y ITPOBEPKU THIIOTES.

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.

ITocmpexsusummepi/Ilocmpexsusumu/Postrequisites

OnuMnuaganbIK ecenTepAl ety 9/1icTeMect

‘ MCTOI[I/IKa PEIICHUA OJIMMIIMAAHBIX 3a1a4

| Methods of solving Olympiad problems

Bazoapnama scemexwici / Pykosodumens npozpammot | Programme manager

Kamxxanos M.Y.

\ Kamxanosa M.Y.
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CmamucmuKkanvlk 0epekmepoi Mmamemamuxkaivlk onoey /
Mamemamuueckaa oopadbomka cmamucmuyeckux oannvix / Mathematical Processing of Statistical Data

OKy makcamut / Yueonas uenw | Purpose

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

dopMHUpOBaHUE HABBIKOB  HCIIOJIb30BAHUS
METOIOB 00pabOTKHM CTaTUCTUYECKHUX JTAHHBIX
JUISE pEeIICHHs] THUIIOBBIX 334a4 IO Kypcy
oOmei u TEOPETHIECKOM bu3uKH,
BBITIOJTHEHUS 1a00paTOPHBIX PaboT, MPOCKTOB
Y JIATUIOMHBIX padoT

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

Hamuceci / Pezynomamot ooyuenusn / Learning outcomes

OKbimy
Kyperbl coTTi  asikraraHHaH Keilin Outim
ajrymbLiap
— MAaTEeMaTUKAJbIK CTATUCTUKAHBIH  HETi3Ti

ozicTepiH Oy *KoHE TYCIHY;

— OKQIIbl JKOHE TEOPHSUIBIK (PrU3MKa KypChI
OOMBIHIIIA TUITIK ecenTepi HIbIFapy,
3epTXaHAIBIK JKYMBICTApIbl, JKoOalap MeEH
JIUIJIOMJIBIK ~ XKYMBICTapJbl  OpbIHAAY  YIIIH
CTaTUCTUKAJIIBIK JEpPEKTeplll OHJACY oMiCTepiH
KOJIJaHy;

— MOCEJIEHIH TYKbIPbIMbIH, OapBIChIH, TaHIAJIFaH
OMIICiH YKOHE IISMIIM HOTHIKECIH Talaay;

— JKapaTelIbICTAHY, TEXHHUKAJIBIK KOHE

IMocae ycmemHoro
o0yuaruuecs OyayT
— 3HaTb U IIOHHMMAaTb OCHOBHBIC MCECTO/bI
MaTEeMaTHYeCKON CTaTUCTUKH;

—  HWCHOJB30BaTh  METOJIBI
CTaTHUCTUYECKUX JaHHBIX s
TUIIOBBIX 3aJa4 II0 Kypcy
TEOPETUYECKON bu3uky,
J1a00paTOPHBIX pabor,
JTUIJIOMHBIX paboT;

— AHaJIM3NpoOBaTh IMOCTAHOBKY 3aJadu, XOH,
BBIOpPAHHBIN METOA U PE3yJbTaT PelleHMS;

— OLCHHUBATH POJIb HCIIOJIB30BaHUA MECTOI0B

3aBeplIeHUs Kypca

00paboTku

pelieHus
obme u
BBITIOJTHEHH
MIPOEKTOB "

After successful
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

completion of the course,

TYMaHUTAPIBIK FBUIBIMIAp/a MAaTEeMaTHKAIBIK | MATEMaTHYEeCKOM CTaTHUCTUKU B | humanitarian sciences;
CTaTHCTHKA OICTEPiH KOJJAHYABIH POJiH | eCTECTBEHHBIX, TEXHHUYCCKHX u | — evaluate the reliability of information obtained
Oaranay; T'YMaHUTAPHBIX HAayKax; independently and from third-party sources,
— o3 OeTiMeH jkoHe Oacka d9/eOMeT Ke3JepiHeH, | — OICHMBATh JOCTOBepHOCTh HWHpopmarmu, | including the Internet
COHBIH INIiHJIE HMHTEPHET JKENICIHEH alblHFaH | MOJYYEHHOH  CaMOCTOSTEIbHO M U3
aKMmapaTThiH TYPBICTHIFBIH OaFaay CTOPOHHUX HMCTOYHHKOB, B TOM YHCJIE CETH
WHTEPHET
Ilpepexeusummepi/llpepexeuzumut/Prerequisites
MareMaTHKAIIBIK Tanmuay, AHanuTHKaNbIK | MaTtemaTudeckuii  aHanu3, Amnamutudeckas | Mathematical analysis, Linear Algebra and

reOMeTpHUsI )KOHE ChI3BIKTHIK anredpa, AKT

reoMeTpust U JuHeiHas anreopa, UKT

analytical geometry, ICT

Kypcmuoiy kbickawa mazmynst / Kpamxoe cooepicanue kypca | Course summary
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CraTuCTHKaHBIH  HETI3Tl  TYCIHIKTEpl JKOHE
3eprrey JePeKTepiHIH cunaTTamaiapsbl.
Kesneiicok mamaap, oiapablH CHIIaTTaMaiaphbl;
JEpEeKTep TYpJIEpi; JKAIMbl KOHE TaHJAaMalIbl
KUBIHTBIKTAP. Kanbmrer yJiecTipy;
yJsiectipiMaepai KaJIBIIIThIFA TYPJICHAIPY;
epecKeNl KaTelikTepai xor. Koppersnusiibik
tangay. PerpeccuBTi Tannay.

OcHoOBHbIE MOHATUSA CTaTUCTUKH u
XapaKTEPUCTUKU  JAHHBIX  MCCJIEHOBAHHUS.
CinydaiiHble BEJIMYUHBI, UX XapaKTEPUCTHKH;
TUIBl JaHHBIX; T€HEpaJibHash U BbIOOpOUYHAs
coBokynHocTH. HopmanbHOe pacnpeneneHue;
npeoOpa3oBaHue pacrpencieHun K
HOPMaJbHOMY; OTCEB I'pyObIX MOIPEUIHOCTEH.
Koppensaunonnslii  ananu3. PerpeccuBHbIi

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/Ilocmpexeuzumut/Postrequisites

OnuMnuaganbIK ecenTepl Menry diicreMect

‘ MeTtoauka PCUICHUA OJIMMITMAAHBIX 3a/1a4

Methods of solving Olympiad problems

Bazoaprama scemexuwici / Pykosooumens npozpammer | Programmemanager

Kamxxkanosa M.Y.

\ Kamxanos M.Y.
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4. 4 Kypc CTyJeHTTepiHe apHAJFaH JIeKTHUBTI NMoHJep / DJIeKTHBHbIE THCHHUILUIMHBI Ui cTyneHToB 4 kypca / Elective

disciplines for 4th year students

Amom, amom A0pocwl Hcane Inemenmap 6o1uekmepoiy, puzukacel /
Duzuka amoma, amomnozo a0pa u nemenmapnvlx uacmuy / Physics of Atom, Atomic Nucleus and Elementary Particles

OKy makcamut / Yueonas uens | Purpose

AToMmapabiH, aTOM SIpOJapbl MEH JJIEMEHTap
OeJIIeKTepaiH KYPBUIBIMBI, KYPBLIBICHI,
KacHeTTepi, CHUIaTTaMmajapbl MEH 3epTTey
ozictepi, sApoiap MeH OeNIIEKTepAiH bIAbIpay
MPOLIECTEPl, SAPOJIBIK IKOHE TEPMOSIAPOIIBIK
SHEpPreTHKa Heri3Niepi, OeIIeKTepAl aHBIKTay

®opMHUpOBaHUE TPEACTABICHUS O CTPOCHUH,
CTPYKType, CBOICTBaX, XapaKTepUCTHKAX H
MEeTOAaX M3YyUYEeHHs] aTOMOB, aTOMHBIX SIEp U
AJIEMEHTApHBIX YaCTHIl, IMpolieccax pacmaia
siIep MW YacTUll, OCHOBaX SIACPHOM U
TEPMOSIZICPHON  DHEPreTHKH,  MPHUHIIUIIAX

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 detection and acceleration.

KOHE YIETy MPHUHIMITEPl Typaibl TYCIHIK | JCTEKTHPOBAHMS U YCKOPESHUS YaCTHII.
KaJIBIITACTBIPY.

Okbimy namuceci / Pezynomamut ooyuenusn / Learning outcomes
Kypcerbl carri asikraranHaH keiiin Outim | [Tocie ycmemnoro 3aBepumieHusi kKypcea | After successful completion of the course,
aJrymbLiap odyuarommecst OyayT students will be
— aTOMHBIH, aTOM SIAPOCHIHBIH JKOHE DJIEMEHTap | — 3HAaTh CTPOCHHE, CTPYKTYpy, cBoiictBa u | — to know the structure, structure, properties and
OeNIIeKTepAIH  KYPBUIBIMBIH,  KYPBUIBICHIH, | XapaKTEpPUCTHKK aToMma, aToMHOro sypa u | characteristics of the atom, atomic nucleus and

KacHeTTepl MEH CUIlaTTaMalapblH OiTy;

— acmanTapJblH JKYMBIC TPUHIMIITEPIH >KOHE
0aKkpulay MEH eJlley HOTHXKENepiH ©HJeY
ozicTepiH OLIy ’KOHE TYCIHY, OKY 3€pTXaHaJIbIK
HKCHEPUMEHTIH KYprizy, Kayinci3aik
TaJanTapblH OPBIHIAY;

— aTOMJAPAbIH, AaTOM SAPOJApBIHBIH JKOHE
JNEMEHTap OeJIIIeKTepiH CHIIaTTaMajaphbiH,
SAOPOJIBIK ~ PEAKUMSUIApAbIH  OHEPreTUKAaJIbIK
IITBIFBIM/TBITBIFBIH, KapThUTan BIITBIPAY
KE3€H/IePiH, bIIbIPAy YaKbIThIH €CENTeHI3;

— aToMJIapIlblH, aTOM SAPOJIAPBIHBIH KYWJIEpiH,
SPOJIBIK TPOLIECTEPiH CHUIMATBHIH TajAay YIIiH
€cenTep MEH OKy OJKCHEPUMEHTTEPiH MIelTy
HOTIKEJIEPIH KOJIJaHy;

3JIEMEHTAPHBIX YaCTUI;
— 3HaTh W TIOHUMATh TIPUHIMIIBI PaAOOTHI
pubOpOB, U METOJIbI 0OPaOOTKH PE3yIbTATOB

HaOJIOIEHUH W U3MEPEHHM, MPOBOIUTH
y4eOHbIi  1abOpaTOpHBIH  HKCIEPUMEHT,
BBITIOJIHATH TpeOoBaHUS TEXHUKH
0e30IMacHOCTH;

— PACCUHTHIBATh XapaKTEPUCTUKHA aTOMOB,
aTOMHBIX SAJ€p U DIIEMEHTAPHBIX YAaCTHII,
SHEPTreTHUYECKUI BBIXOJ SJEPHBIX PEaKIMA,
[IEpUOBI NI0JIypacIiaia, BpeMs pacnazia;

— NPUMEHATh PE3yJbTaThl PEIICHUs 3a1ad U
y4eOHBIX  OKCIIEPUMEHTOB JUIsi  aHajlu3a
COCTOSHMM  aTOMOB,  aTOMHBIX  SIED,

XapakTepa sIIEpHBIX MPOLIECCOB;

elementary particles;

— 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 and
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— OKIKTEY: aToMiap, bIIsIpay MporecTepi,
SAIPOJIBIK JKOHE TEPMOSIPOJIBIK —peakuusiap,
aToOM SIIPOJIAPHI JKOHE JIEMEHTap OOJIIeKTeD;

— TapHUXH JKOHE 3aMaHayH TYKbIPbIMIaMalap ibl
OasHIay KOHE  JoNeNnuey, — FalbIMIapiblH
oneMHIH ~ (u3uKanelK ~ OeifHeciH  JaMbITyFa
KOCKaH yJIeCiH Oarasay;

— o3 Oerinme xoHe Oacka oxeOuerrep
KO3JICpIHEH aJIbIHFaH aKMapaTThIH JYPbICTHIFbIH
CBHIHM TYPFBIJIAH TaJAay JKoHe Oaranay;

— aTOM DHEPreTHKACHIH, SAPOJIBIK MEIUIINHAHBI,
aTOMJIap/ibl, aTOM SIAPOJIAPBIH JKOHE dJIEeMEHTap
OenIIeKTepAl 3epTTey OHICTepiH JaMbITyFa
KaTBICTBI OapJIBIK MOceJleNepl Tannay KoHe
Oaranay

— KjJaccu(uuUpoBaTh: aTOMBI, IMPOIECCHI
pacnaza, siiepHble U TEPMOSIIEPHBIE pEaKLuy,
ATOMHBIE fAJIpa U 3JIEMEHTAPHBIE YaCTULIbL;

— U3JIarath u apryMeHTUpOBAaTh
HWCTOPUYECKUE U COBPEMEHHBIE KOHILICTIINH,
OLICHMBATh BKJIAaJ Y4YEHBIX B  Ppa3BUTHE
(bu3nuecKoil KapTUHBI MUPA;

— KPUTHYECKHU AHAIU3UPOBAThb U OLECHUBATh
JIOCTOBEPHOCTh HMH(OPMAIUU, MOJIY4EHHOU
CaMOCTOSITEIILHO u u3 CTOPOHHHUX
HWCTOYHUKOB;

— aHaJIM3MPOBaTh U OLEHUBATh BCE BOIPOCHI,
Kacarou[uecs: pa3BUTHUS AJIE€PHON YHEPreTUKH,
SIEPHON MEIUIMHBI, METOJIOB UCCIIEIOBaHUS
aTOMOB, AaTOMHBIX SJIep M 3JIEMEHTAPHBIX
YacTHIL

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/Ilpepexeusumul/Prerequisites

MaTteMaTHKaJIbIK Tanaay, AHaINTUKAJIBIK
TeOMETPHs J)KOHE ChI3BIKTHIK anredpa, MexaHHKa,
MOJICKYJANBIK (PU3UKa KOHE TEepMOTUHAMHUKA,
KJIACCUKAJIBIK ~ MEXaHWKa, JJIEKTPOJMHAMUKA
KOHE apHaI\/’II:J CAJIBICTBIPMAJIBUIBIK  TCOPHUSACHI,
AKT, »nexTp ’kxoHE MarHeTu3M, MaTeMaTHKaJIbIK
¢bu3uka anicrepi, punocodus.

MaremaTuueckuii aHann3, AHalIUTHYECKas
reoMeTpusi U JMHeWHas anrebpa, MexaHuka,
MonekynsapHas ¢u3nKa U TEPMOIUHAMHUKA,
Knaccuueckas mexanuka, DIeKTpOAMHAMUKA
U CHeuualibHas TEOpUsi OTHOCHUTEIIbHOCTH,
UKT, DnekTpuuecTBO U MarHeTusM, MeTo bl
MareMmatuueckon pusuku, dumocodusi.

Mathematical
Analytical
Physics

Analysis,
Geometry,
and

Linear Algebra and
Mechanics, Molecular
Thermodynamics,  Classical
Mechanics,  Electrodynamics and  Special
Relativity, ICT, Electricity and Magnetism,
Methods of Mathematical Physics, Philosophy.

Kypcmoiy kvickawa mazmynot / Kpamkoe cooepacanue kypea | Course summary

CoyneneHy/iH KBaHTTHIK TaOUFaThl. ATOMHBIH
KYPBUIBIMBI. DJIEKTPOHHBIH MEXaHUKAJBIK YKOHE
MarHuTTiKk  MoMmeHTTepl. Kem  31exkTpoHzs!
aromaap.  ChoekTpmik  Tajnjay — Heriszepi.
MakpoCKOTIHSIIIBIK ~ KBAaHTTHIK  KYOBUIBICTAp.
ATOM sIpOJIapBIHBIH CUITaTTaMaiapsl. SIIposbIK
(bu3nuKanarel 3epTrey saicrepi. Atom
SIPOJIAPBIHBIH KacueTTepi. S nponbIK
peakuysiap. JneMeHTap OeJIeKTep

KBanToBas npupona wuznyuenusa. CTpoeHue
aroMa. MexaHMyecKUM W MAarHMTHBIN
MOMEHTBI  3JICKTpOHA. MHOI03JIEKTPOHHBIE
aToMbl. OCHOBBI CIEKTPAJIBHOTO aHAHU3A.
MakpOoCKONIMYECKHEe KBAHTOBBIE  SIBJICHUS.
XapakTepUCTUKA AaTOMHBIX suep. MeTtoabl
uccaenoBaHus B sjaepHon ¢usuke. CBoMcTBa
aTOMHBIX Aanep. Snepubie peaKuuu.
DneMeHTapHbIC YaCTHUIIBI

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
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Ilocmpexsusummepi/Ilocmpexeuzumut/Postrequisites

- -

Bazoaprama scemexuiici / Pykosooumenw npozpammet | Prog

ramme manager

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

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

KacnoimoBa A.T'.
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AmomouvlK ycone a0poavlk puzuxa / Amomnan u adepuas puzuxa / 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

TEPMOSIPOIIBIK SHEPreTHKA HETi3Jepi Typabl
TYCIHIKTEP/li KaJIBIITACTHIPY.

®opmupoBaHue 0a30BBIX MPEJCTABICHUN O
CTPOCHHUH, CTPYKTYpE, CBOMCTBAX,
XapaKTepUCTHKAX M  METOAAX H3Y4YCHHUS
aTOMOB U aTOMHBIX sJIep, IIpoleccax pacnajaa
siiep, OCHOBaxX SIJACPHOM W TEPMOSACPHOMH
SHEPIeTHUKHU.

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

Hamuceci / Pezynemamot ooyuenusn / Learning outcomes

Kyperbl coTTi  asiKkraraHHaH KeiliH Ourim
aJIymbLiap

— aromMzap MEH  aToM
KYPBUIBIMBIH, KYPBUIBICHIH,
cUnarTaMaiapbi OiTy;

— acmanTapiblH KYMBIC iCT€y HPHHLIUOTEPiH,
0aKpulay JKOHE 6JIIIey HOTIIKENEpIH ©HJey
onicTepiH OiMy >KOHE TYCIHY, OKY 3€pTXaHaJbIK
HKCHEPUMEHT KYPri3y, Kayilci3liK TEeXHUKACh
MEH epT KayiIci3Airi TajantapblH OpbIH/AY;

— CaKTajly 3aHJapblH, KOFapbl MaTeMaTHKa MEH
MaTeMaTUKaIbIK (PU3UKAHBIH TEHJIEYJIepl MEH
TeopeMajapblH KOJ/1aHa OTBIPBIIN, aTOMIApAbIH,

SPOTAPBIHBIH
KacueTrTepi MeH

aToOM AAPOJIapbIHBIH KOHC AAPOJIbIK
peakIusuIapJplH ~ HETi3ri  cUnarramMaliapbiH
ecenrey;

— aToOMJap/blH, aTOM SAPOJIAPbIHBIH KYWHIepiH
KOHE SIIPOJIBIK TMPOIIECTEP/IIH CHUIIATBHIH Tajaay
YIIIH €cenTep MeH OKy JKCIepUMEHTTEpiH
IEIy HOTHXKEJIEPiH KOJJaHy;

— OKIKTEY: aToMiap, BbIaslpay MpolecTepi,
SIPOJIBIK JKOHE TEPMOSIIPOJIBIK —peaknusiap,
aToOM sIJIpOJIaphI;

— TapUX! XOHE 3aMaHayd TYKbIpBIMIaMaliap.Ibl
OasgHIay OKOHE  JoNenjey,  FalbIMIapiblH

IMocae ycmemHoro
o0yyarommecsi OyayT
— 3HaThb CTPOCHME, CTPYKTYpPY, CBOWCTBA MU
XAPAKTCPUCTHUKHU aTOMOB U aTOMHBIX SACP,

— 3HaTh W IIOHUMAaTh NPUHLIMIBI PaOOTHI
prUOOPOB, U METOIBI 00PAOOTKH PE3yIHTATOB

3aBeplIeHHsl Kypca

HaOMIOACHUH M W3MEpPEeHUH, MNPOBOAUTH
y4eOHBIi  JTabOpaTOpPHBI  DKCIEPUMEHT,
BBIIIOJIHATH TpeOoBaHUs TEXHUKH

0€30MacCHOCTH | MOYKapHOM 0€30MMacHOCTH;

— paccuMThIBaTh OCHOBHBIE XapaKTEPUCTHUKU
aTOMOB, aTOMHBIX SJI€p U AJIEPHBIX PEaKIMiA,
WCIIOJIb3YS 3aKOHBI COXPAHEHUSI, YPABHEHUS U
TCOPEMBEI BBICIIIEN MaTeMaTUuKn n
MaTeMaTH4eCcKO! (U3HKH;

— IPUMEHATH pE3YIbTAaThl PEIICHUA 3a1ad U

y4eOHBIX  SKCIIEPUMEHTOB JUIi  aHaiu3a
COCTOSIHMII ~ aTOMOB, AaTOMHBIX fJep H
XapakTepa sIIEPHBIX MPOLIECCOB;

— Kj1accu(uuMpoBaTh: aTOMBI, IPOIECCHI

pacnana, sAepHbIE U TEPMOSIIEPHBIE PEAKIINH,
aTOMHBIE A]1pa;

— u3naraThb u apryMEeHTUPOBATh
HWCTOPUYECKHUE U COBPEMEHHBIE KOHIEIIINH,

OICHMUBATh  BKJaJ y‘-IéHBIX B  PA3BUTHC

After successful
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 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

completion of the course,
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oNeMHIH (QU3MKaIBIK OelHecl MEH FhUIBIMU
JTYHUCTAaHBIMBIHBIH JaMyblHa KOCKAaH YJIeCIH
Oaranay;

o3 OeriHme koHe Oacka onmeduerTep
KO3JICpPIHCH aJIbIHFaH aKIapaTThIH JYPBICTHIFBIH
CBIHU TYPFBIJAH TaNiay koHe Oarainay;

— aTOM JHEPreTUKACHIH, SAAPOJIBIK MEAUIIMHAHBI,
aTOMJap MEH aToM  SIPOJIapbIH  3epTTEyY
oiCTepiH JAMBITyFa KaTBhICTHI OapIbIK
MOCeJIeTIep/Il TAIay KoHe Oaranay

¢u3nueckoil KapTUHBI MHpPa M HAyYHOTO
MUPOBO33PEHUS,;

— KPUTHUYECKH AHAJIM3UPOBATH M OLIEHUBATh
JIOCTOBEPHOCTh HMH(MOPMAIIUU, MOJIYICHHOU
CaMOCTOSTEJIbHO u u3 CTOPOHHHUX
HWCTOYHUKOB;

— aHaJIM3UPOBATh U OLEHUBATH BCE BOMPOCHI,
Kacaroluecs: pa3BUTHUS SJIEPHON IHEPTeTUKH,
SIIEPHON MEIMLHHBI, METOJO0B UCCIIEI0BAHMS
ATOMOB M aTOMHBIX SIJIEp

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/Ilpepexeusumul/Prerequisites

MatematukanblKk  Tanjnay,  AHaJIUTHKAJIbIK
IreOMETpPHUsl ~ JKOHE  CBI3BIKTBIK  anredpa,
Mexanuka, MonekynanslKk  (u3uka  KoHE
TepMoauMHamMKKa, Kiaccukaiablk — MeXaHHKa,
OneKTpoJuHAMUKA JKOHE apHaibI
CANBICTBIPMAJIBUIBIK ~ TEOpUS, JEKTp KOHE
Mar"eTusm, MaremaTukaiblK pusnka omicrepi

MaremaTuueckuii aHaln3, AHaIUTHYECKasd
reoMeTpusi U JMHeWHas anrebpa, MexaHuka,
MonekynsapHas ¢u3nKa U TEPMOIUHAMHUKA,
Kiaccuueckass mexanuka, DIeKTpOAMHAMUKA
U CIeuuagbHas TEOPHUs OTHOCUTEIHHOCTH,
DNEeKTpUYeCTBO U  MarHetusM, MeTojsl
MaTeMaTHYeCKON PU3NKH

Mathematical Analysis, Linear Algebra and
Analytical Geometry, Mechanics, Molecular
Physics and  Thermodynamics,  Classical
Mechanics,  Electrodynamics and  Special
Relativity, Electricity and Magnetism, Methods of
Mathematical Physics

Kypcmuty koickawa mazmynot / Kpamkoe cooepacanue xkypca | Course summary

ATOMHBIH KYpPBUIBIMBI MEH CHIaTTaMaiaphl.
ATOMIAFrpl 3JCKTPOHHBIH KBAHTTBIK CaHIAPHI.
Cyreri Topi3/i kKoHE KOIl JIEKTPOHAbI aTOMJIap.
ATomzmap MeH MoOJeKyJladapAblH CHEKTpJepi.
Kartel nmeHenepiiH KbUTYy — CHIMBIMIBLIBIFBL
Kattsl nenenep/iin aliMakThIK TEOPUSICHI. ACKBIH
AKKBIIITHIK,. ACKBIH  OTKI3TIIITIK. ATtom
SIPOJAPBIHBIH KYPBUIBIMBI MEH CHITATTaMaNIaphl.
SAnponslK pu3MKanarsl 3epTTEy dIicTepi. ATOM
SIPOTAPBIHBIH KacHeTTepi. SAnponsix
peakuusiiap.  TepMOSIOPONBIK  peakuusiap.
SApONBIK  KOHE TEPMOSIIPOINBIK JHEPTreTHKa
Herizaepi. JIpobIK MeTuITHA.

CrpoeHue W  XapakTepUCTUKH  aTOMa.
KBaHTOBBIE uUHCIIa DBJIEKTPOHA B AaTOME.
Bonopononogo6Hbple 1 MHOTO3JIEKTPOHHBIE
atoMbl. CHEKTpbl aTOMOB M  MOJIEKYI.
TemmoémkocTr TBEPABIX TeNl. 30HHASA TEOPHUS
TBEPABIX Tell. CBEpXTEKYyUYECTb.
CBepXIpoBOIUMOCTb. Crpoenue u
XapaKkTePUCTUKA aTOMHBIX siAep. MeToabl
uccaenoBaHus B sgaepHoi ¢usuke. CBocTBa

aTOMHBIX  sfep.  SlnepHble  peakLMH.
TepmosinepHbie peakuru. OCHOBBI SIACPHON U
TEPMOSIACPHON DHEPrETUKHU. Snepnas
MEJIMIIAHA.

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.

Iocmpexsusummepi/ITocmpexeuzumut/Postrequisites
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Acmponomusn/Acmponomus/Astronomy

OKy maxcamut / Yueonasn uens | Purpose

Formation of an idea about the nature of celestial

Acman  neHesnepiHiH — TaOuraThl,  oyapibiH | POPMUPOBAHUE MPEACTABICHHUS O MPHPOIC
KO3FaJIbIC 3aH/bUIBIKTApbI, IIBIFY TEri MEH | HeOeCHBIX Tel, 3akoHax uX jaBwxkenwus, | bodies, the laws of their motion, origin and
JaMybl,  aCTPOHOMHUSJIBIK  OaKbLIayJapblH | IPOMCXOKICHUN W pa3BUTHH, O cpeicTtBax u | development, about the means and methods of
Kypajaapbl MEH OJICTepi Typayibl TYCIHIK | METOJaX aCTPOHOMUYCCKMX HAOIIIOICHHIA astronomical observations
KaJIBINTACTBIPY

Oxwvimy namuoiceci / Pesynomamut o0yuenusn / Learning outcomes
Kyperbl corri askraranHan Kkeiiin 0Oidim | [Tociie  ycmemHoro 3aBepmenusi kypca | After successful completion of the course,
aJIymbLIap odyuarommecst OyayT students will be
— ACTPOHOMHMSLITBIK KyOBbLIBICTAp MEH | — 3HaTb M  TNOHHUMATh  cymHocTh | — t0 know and understand the essence of

MIPOLIECTEP/IIH MOHIH O1Ty )KOHE TYCIHY;

— acmanTapblH KYMBIC TPHHIHNTEPIH KOHE
O0akpllay MEH OJIIey HOTIXKEIEpiH oHAeY
onicTepiH OiTy )KoHE TYCiHY;

— acmaH JCHENIEPIHIH KOPIHETIH JKOHE HAKThI
KO3FAJIBICBIHBIH ~ €PEKIIeTIKTepiH,  OJapJblH
CoyJeNieHyiH,  KYpbUIBIMBI ~ MEH  JaMybIH
TYCIHIPY YIIH (U3UKAIBIK 3aHIapAbl KOJAaHY;
— acIra” JeHenepi MEH OJap/IbIH
opOUTaIapbIHBIH cuIarraMasiapbiH Taldy,
ACTPOHOMHUSJIBIK acHamnTapAblH MapaMeTpiepiH
aHBIKTAy MOCEJIeTIEPIH IIeIY;

— QIleM KYPBUIBIMBIHBIH TapUXH JKOHE 3aMaHayd

TYKBIpBIMAAMaiapelH  OasHAay,  FaJaMHBIH
OOBEKTUIEpl Typajbl 3aMaHayd UAesIapAbl
HeTi311ey, FaJgbIMIapIbIH QJIEMHIH

’KapaTbUIBICTAaHY-FBUIBIMH O€HHECIH JaMBITyFa
KOCKaH yJieciH Oaraiay;

— o3 OeriHme koHe Oacka oxeOuerTep
KO3JIepiHEeH albIHFaH aKNapaTThIH JYPBICTBIFBIH

ACTPOHOMUYECKUX SIBJICHUH U MPOIIECCOB;

— 3HaTh W TOHUMAaTh TPUHIUIBLI PAOOTHI
pruOOPOB U METO/ABI 00PaOOTKH PE3yIbTATOB
HaAOJIOACHUI 1 U3MEPEHUH;

— TMNpUMEHATh (U3HUECKHe 3aKOHBI IS
OOBSICHEHUSI OCOOCHHOCTEH BHIUMOIO H
NEHUCTBUTENFHOTO JIBIKEHUS HEOECHBIX Tel,
WX H3JIY9CHUS, CTPOCHHSI H PA3BUTHS;

— pemaTh 3aauyd  HA  HaXOXKJCHUE
XapaKTEPUCTUK HEOECHBIX TEJl U UX OPOUT, HA
OTIpeJIeJIeHUe MapaMeTpoB aCTPOHOMHUYECKUX
pruOOpoOB;

— W3JaraTh HCTOPUYECKHE M COBPEMEHHBIE
KOHIICTIIIMU CTPOCHHUS MHpa, O0OOCHOBBIBATH
COBpPEMEHHBIE NpeACTaBIeHUs 00 O0BEKTax

Bcenennoi, orneHuBaTh BKJIaJ YYEHBIX B
pa3BUTHE  €CTECTBEHHOHAYYHOW  KApPTUHBI
MHPA;

— KPUTHYECKH aHAIM3MPOBATh, OLEHUBATH U
00OCHOBBIBaTh JIOCTOBEPHOCTh MH(pOpPMAIUH,

astronomical phenomena and processes;
— to know and understand the principles of

operation of instruments and methods of
processing the results of observations and
measurements;

— apply physical laws to explain the features of the
visible and actual motion of celestial bodies, their
radiation, structure and development;

— solve problems for finding the characteristics of
celestial bodies and their orbits, for determining the
parameters of astronomical instruments;

— to present historical and modern concepts of the
structure of the world, to substantiate modern ideas
about the objects of the Universe, to evaluate the
contribution of scientists to the development of the
natural science picture of the world;

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

— plan, organize and conduct observations of

CBIHM TYPFBIaH Tajjay, Oarajmay JKOHE | MOJYYCHHOW  caMocTosTenbHO M w3 | Objects in the starry sky, taking into account the
HETI31IEY; CTOPOHHHMX MCTOYHHUKOB; age characteristics of the group, the astroclimate of
— TONTHIH JKac epeKINeNKTepiH, JKepJiH | —  IUIAaHHWpOBaTh,  oOpraHu3oBbiBaTh  u | the area, the time of day and the peculiarities of the
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aCTPOKIIUMATBIH,  TOYNIK  YaKbITBIH  JKOHE
MayCBIMHBIH €PEKIIETIKTepiH €CKepe OTHIPHIIL,
KYJIIBI3ABI  acllaH  OOBEKTUIEpIH KocmapJay,
YHBIMIACTBIPY JKOHE OaKbLIay;

— aKmapaTThl 13[Iey KOHE OHJeY YIIIH CaHIbIK

MPOBOANUTH HAOIOICHUST 00BEKTOB 3BE3AHOTO
HebOa ¢ yd4€TOM BO3PACTHBIX OCOOCHHOCTEH
IPYIIIbI, aCTPOKJIMMATa MECTHOCTH, BPEMECHHU
CYTOK M OCOOCHHOCTEH Ce30Ha;

— HCIMOJIb30BaTh LUGPOBBIE PECYpChl IS

season;
— use digital resources to search and process
information, solve a wide range of tasks using
training and demonstration programs, simulators
and mobile applications

pecypcrapapl  maijanaHy, ~— OKbITY  JKOHE | MOMCKa W 00pabOTKM WH(OpPMAIKHU, peliaTh

JIEMOHCTPAIIHSITBIK Oarmapiamainap, | IUPOKUH JHAMa30H 3aJa4 C  [OMOIIbIO

TpEHAXKEpJIap >KOHE MOOWIBJI KOCBHIMIIANAp | 00y4JaronIux u JIEMOHCTPALIMOHHBIX

KOMEriMEH KEH ayKbIMIbl TalChIpMajiapbl | IPOTPaMM, CHMYJIATOPOB ¥  MOOHIBHBIX

ey NIPUIIOKEHUN

Ilpepexsuzummepi/Ilpepexeusumul/Prerequisites

MareMaTuKanblK ~ Tangay,  AHaIMTUKAIBIK | MaTeMaTuueckuii aHanu3, Amxanutudeckas | Mathematical Analysis, Linear Algebra and
reOMETPHS JKOHE CBI3BIKTHIK ajiredpa, MexaHHKa, | TeOMETPHUS U JIMHeiHas anrebpa, Mexanuka, | Analytical Geometry, Mechanics, Molecular

MOJICKYJTANIBIK (DPU3UKA KOHE TEPMOJIMHAMUKA,

MonekynsapHas ¢u3nKa U TEPMOIUHAMHUKA,

Physics and Thermodynamics, Optics, Classical
and

OINTHKA, KJIACCHKAJIBIK MexaHuka, | OnTuka, Kaccuueckas MexaHuka, | Mechanics, Electrodynamics Special
ANEKTPOIUHAMHKA KOHE apHaiibl | DJeKTpoAMHAMHMKA W crhenuanbHas Tteopus | Relativity, Electricity and Magnetism, Methods of
CalBICTBIPMAJIBIIBIK TCOPHUSACHI, D3JEKTP KOHE | OTHOCHTEILHOCTH, DJIEKTPUIECTBO u | Mathematical Physics.
MarHeTu3M, MaTeEMaTHKAJIBIK (PH3HMKa JTICTEP. MarLeTusM,  Meroasl — MaTeMaTH4eCKOMN

(bu3MKH.

Kypcmuiny kbickawa mazmynot / Kpamkoe codepircanue Kypeca

/ Coursesummary

Kasipri acrponomusineie Oenimaepi. Chepanbik

aCTPOHOMUS Heri3/1epi. [IpakTukansik
actpoHoMusi  Herizzmepi. KyH  kyHeciHiH
KMHEMAaTUKACHI. Actpodusuka KOHE

paavoacTpOHOMHUS Kypalgapbl MEH OJICTepi.
Kyn xy#ecinin ruanetanapel. KyH skyileciHiH
kimni genenepi. Kyn ¢usukacel. XKyngsiznap
(U3HKaCHI. lNamakTukanap.
DKceTparanakTHKAIbIK aCTPOHOMUSIHBIH
Heriznepi. Kocmoronust Herizaepi. Kocmomnorus
3JIEMEHTTEPI

Pa3nensl coBpemenHoi actpoHoMHH. OCHOBBI
chepuueckoit aCTPOHOMMUHU. OcHOBBI
MPaKTUYECKOU ACTPOHOMMUH. 3aKOHEI
IBMOKCHUS HeOecHBIX Ten. KuHemaTuka
COJIHEUHON  cuctembl. MHCTpyMeHTHI u
METOJIbI acTpO(PU3UKU U PATUOACTPOHOMUH.
IInanetsr ConHeuHol cHcTeMBl. Malible Tena

Conneunonn cucteMbl. Puszmka CoiHna.
duzuka 3BE3I. ["amakTukwy. OCHOBBI
BHETAJAKTUYECKOW  acTpOHOMHH. (OCHOBBI

KOCMOTOHHH. DJIEMEHThI KOCMOJIOTHHI

Sections of modern astronomy. Fundamentals of
spherical astronomy. Fundamentals of practical
astronomy. Laws of motion of celestial bodies.
Kinematics of the solar system. Tools and methods
of astrophysics and radio astronomy. Planets of the
Solar system. Small bodies of the Solar system.
Physics of the Sun. Physics of stars. Galaxies.
Fundamentals of extragalactic astronomy. The
basics of cosmogony. Elements of cosmology

Ilocmpexsusummepi/Ilocmpexeuzumui/Postrequisites

| -

bazoaprama sncemexuiici / Pykosooumens npozpammer | Programme manager
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HKannovt acmponomuanviy kypewt / Kype ooweii acmponomuu / A Course of General Astronomy

OKy maxcamut / Yueonasn uens | Purpose

Mera  OyHUEHIH  KYpPbUIBIMBL,  KYPBUIBICHI,
KacMeTTepi  Typalbl  TyTac  Ke3KapacThl
KAJBIITACTBIPy JKOHE ACTPOHOMMSIHBIH  KEH

ayKBIMIBI MOCEJIENIEPiH SNy MPAKTUKAIBIK
JIaF IbUTAP/IbI TAMBITY.

@opMHUpOBaHKE IEIOCTHOTO MPEICTABICHUS
0 CTPOEHUH, CTPYKTYpE, CBOMCTBAX MEramupa

U OCBOCHHUC IIPAKTHYCCKHUX HABBIKOB B
peicHMK 3aJa4 IMIHUPOKOIro CIICKTpa IO
ACTPOHOMUH

Formation of a holistic view of the structure,
structure, properties of the megamire and the
development of practical skills in solving problems
of a wide range of astronomy

Hamuiceci / Pesynomamul 00yuenusn / Learning outcomes

Oxvitmy
Kypersl corTi asikraranHaH KeiiH Olrim
aJIylibLiap
— ACTPOHOMUSIIIBIK KyOBbLIBICTap MeH
IOpolecTep/iH ~ MOHIH, OJapAblH  ajam3ar

KOFaMBIHBIH JJaMyblHa 9CEPiH Oy KoHE TYCIHY;
— acmanTapiblH KYpBUIBIMBIH, CHIIaTTaMaiapbl
MEH  JKYMBIC  TPUHIMITEPiH,  COHJAN-aK
aCTPOHOMMSIJIBIK OaKpUIayIap MEH eJIIeyIepaiH
HOTIDKEJIEPIH OHJeY oficTepiH Oimy KoHe
TYCIHY;

— acmaH JeHeNepiHIH KOpIHETIH >KOHE HaKThI
KO3FallbICBIHBIH,  ONIApJblH  COYJIEJNEHYIHIH,
KYPBUTBIMBI MeH HBOJIOIMSICHIHBIH
epeKUIeNKTepiH  TYCIHAIPY  YIIIH  KOFapbl
MaTeMaTHKaHBIH ~ (U3WKANBIK 3aHIapbl MEH
TeHIeyJIepiH KOJIJaHy;

- acras JeHenepi MEH OJIap/IbIH
opOUTaNapblHBIH ~ cUNATTaMalapblH  TaOyFa,
ACTPOHOMMSIJIBIK aCHanTapIblH TapaMeTpiepin
aHBIKTayFa  JKOHE  INENIIMHIH  HOTHXKECiH
Taj/ayFa apHaJFaH TUNTIK ecenTepl Menry;

— QJIeM KYPBUIBIMBIHBIH TapUXH JKOHE 3aMaHayd

IMocse ycmemHoro

3aBeplIeHUs] Kypca

o0yuarwmuecs OyayT

— 3HaTh W  TIOHUMATh  CYIIHOCTb
aCTPOHOMHMYECKUX SIBIICHUH M MPOIIECCOB, MX
BIMSIHUE Ha  pa3BUTHE  YEJIOBEYECKOTO
00111eCTBA;

— 3HaTh HM  TIOHUMAaTh  CTPOCHHE,
XapaKTePUCTHKH W  TNPHHLOUNBI  pabOTHI
npubOpoB, a TakXKe MEeTOAbl 00paboTKH

pe3yabTaTOB aCTPOHOMMUYECKUX HAOJIIOCHUN
Y U3MEPECHU;

- NNPpUMCHATDH (1)I/I3I/I‘ICCKI/IC 3aKOHBbI )51
YpaBHCHUA BBICIIICH MaT€MaTuKu JJIsL
OOBSICHEHHSI OCOOCHHOCTEH BUIUMOIO H

JEHCTBUTENLHOTO JBWKEHUS HEOECHBIX Te,
WX U3TYyYEHUs, CTPOCHHS U 3BOJIOLINH;

— pelaTh TUIOBBIE 3aJaud Ha HaXOXICHUE
XapaKTepUCTHK HEOECHBIX TeT U UX OpOuT, Ha
olpesiefieHUe MapaMeTpOB aCTPOHOMHUYECKUX

npubopoB

AHAJIU3UPOBATH pe3yiabTaTt

peuieHus;
— H3JIaraTb HUCTOPUYECKHUE U COBPEMEHHBIE

After successful
students will be
— to know and understand the essence of
astronomical phenomena and processes, their
impact on the development of human society;

— to know and understand the structure,
characteristics and principles of operation of
instruments, as well as methods of processing the
results of astronomical observations and
measurements;

— apply the physical laws and equations of higher
mathematics to explain the features of the visible
and actual motion of celestial bodies, their
radiation, structure and evolution;

— solve typical tasks for finding the characteristics
of celestial bodies and their orbits, for determining
the parameters of astronomical instruments and
analyzing the result of the solution;

— to present historical and modern concepts of the
structure of the world, to substantiate modern ideas
about the objects of the Universe, to evaluate the
contribution of scientists to the development of the

completion of the course,

TYKBIpbIMJAMANapblH  OasiHaay,  FaJlaMHBIH | KOHIICTIIIMA CTPOCHUS MHpa, 00OCHOBBIBaTH | Natural science picture of the world;

OOBeKTiIEepi Typalbl 3amMaHayd WASsUIapIbl | COBpEMEHHBIE TpencTaBieHust o0 oObekrtax | — critically analyze, evaluate and justify the
HeETi371eYy, FaJTBIMIAPIBIH onemHuiH | Bcenenno#t, onenuBate Bkian yuéneix B | reliability of information obtained independently
)KapaThUIBICTAHY-FBUIBIMH OCHHECIH JaMbITyFa | pa3BUTHE eCTeCTBeHHOHayuHOil  kaptunbl | and from third-party sources;
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KOCKaH yJIeciH Oaraiay;
— o3 Oerinme xoHe Oacka oxeOuerTep
KO3/IepiHeH aJIbIHFaH aKMIapaTThIH AYPHICTBHIFBIH

CBIHM TYPFBIIAH Tajjay, Oaramay OJKOHE
HeTi31ey;
— acTpOJIOTHsl, HYMEPOJIOTHs, IKa3bIK JKep

TEOPUSICHI JKOHE OacKa JKallFaH FhUIBIMIAP/IBIH
FBUIBIMFA KapChl HET13/1eMect;
— aKmaparThl i3/1ey JKOHE OHJeYy YIIIH CaHIbIK

MUDA;

— KPUTUYECKH aHAJIM3UPOBaTh, OLEHUBATh U
00OCHOBBIBaTh JIOCTOBEPHOCTh MH(pOpPMAIUH,
IIOJIyYEHHON CaMOCTOSTEIIEHO u  u3
CTOPOHHUX UCTOYHUKOB;

— 000CHOBBIBaTh aHTHHAYYHOCTh aCTPOJIOTHH,
HYMEpOJIOTUM, TEOPUM IUJIOCKOM 3eMiid |
JPYTUX ICEBAOHAYK;

— HCIOJIb30BaTh COBPEMEHHbIE LU(POBBIC

— substantiate the anti-science of astrology,
numerology, flat Earth theory and other
pseudosciences;

— uses modern digital resources to search and
process information, solves a wide range of tasks
with the help of training and demonstration
programs, simulators and mobile applications.

pecypcTapasl  THaijanaHy, — OKBITY  JKOHE | pecypchl Uil TOMCKa W 00paboTKu
JIEMOHCTPAIIUSIIBIK Oarmapinamanap, | ”HQOPMALUK, pEIIAeT IIMPOKUH IMana3oH
TPEHaXepaap KOHE MOOWIBII KOCBIMIIANAp | 38784 C  MOMOM[pI0  OOy4aomux |
KOMEriMEH KEH ayKbIMIbl TarcChblpMaiap/bl | JEMOHCTPAIIMOHHBIX pOrpamm,
Ieny. CHMYJIITOPOB U MOOMJIBHBIX MIPHIIOKEHHH.

Ilpepexsuzummepi/Ilpepexeusumul/Prerequisites
MareMaTuKanblK  Tangay,  AHaIMTUKaIBIK | MaTeMaTuueckuii aHanm3, Amxanutudeckas | Mathematical Analysis, Linear Algebra and
reOMETPHS JKOHE CBI3BIKTBIK anrebpa, | reoMeTpus U JMHEHHas anrebpa, Mexanuka, | Analytical Geometry, Mechanics, Molecular
Mexanuka, Monekynanslk  ¢u3uka koHe | MonekynspHas ¢u3uka W TepMmomuHamuka, | Physics and Thermodynamics, Optics, Classical
TEPMOJIMHAMHUKA, Ornruka, Knaccukansik | OnrTuka, Knaccruueckas MexaHuka, | Mechanics, Electrodynamics and  Special
MeXaHuKa, OJIeKTPOJMHAMHUKA >KOHE apHaibl | DIeKTpoaWHAMKMKa | creluansHas Tteopus | Relativity, Electricity and Magnetism, Methods of
CAJIBICTHIPMAJIBUTBIK TEOPHSCHl, DIEKTP IKOHE | OTHOCHTEIBHOCTH, DIEKTPUIECTBO u | Mathematical Physics.
Mar"eTusm, MaremaTukanbIK (U3MKa 9/1icTepl. | MarHETHU3M, Meronsl ~ MaTeMaTU4YeCKOU

(bu3MKH.

Kypcmoiy kbickawma mazmynot / Kpamkoe codepicanue kypca | Coursesummary

ACTpOHOMUSUTBIK 13[ICHICTep/IiH Jamy Tapuxsl | Mictopust ~ pa3BuTHS actponomuyeckux | The history of the development of astronomical
’KOHE OJIEMHIH FhUIbIMH  OeiiHeci. AcmaH | 3aHaHWil ¥ Hay4yHOW kapTuHbl  Mmwupa. | research and the scientific picture of the world.
chepacel  koHe cdepanblk  koopauHarTap | Hebecnas cepa m cucremsr coepuueckux | Celestial sphere and spherical coordinate systems.

Kyuenepl. YakpITThI ecenTey xyhenepi. Kepaix
aifHamysl >koHe JKepaiH KO3FalbIChl. AMNIBIH
Kosranmbicel;  Kaccunm  3ammapel.  Kemep
3aHIaphl; OYKUIONEeMIIK TapThUlbic 3aHbl. KyH

KYHWECIHIH  KYPBUIBIMBI  Typajbl 3aMaHayu
uaesnap. Kepaeri r1ulaHeTanmapiblH,  aJbIIl
MJIAaHETATAPJBIH ~ JKOHE  Killll  JIEHEeJepliH

koopauHar. CucreMbl cu€ra  BPEMEHM.
Bpamenue 3eminum W JIBWKEHHS  3eMIIH.
Jsmxenue Jlynsl; 3akoHbl Kaccuau. 3akoHbI
Kemnepa; 3akoH BCEMHUPHOTO TATOTEHUS.
CoBpeMEeHHBIE TPEICTABICHUS O CTPOEHUHU
COJIHEYHOM  cHuCTeMbl.  XapaKTEPUCTUKHU
IJIJAHET 3€MHOW TPYIIIBI, TUIAHET-TUTAHTOB M

Time counting systems. The rotation of the Earth
and the movements of the Earth. The motion of the
Moon; Cassini's laws. Kepler's laws; the Law of
Universal Gravitation. Modern ideas about the
structure of the solar system. Characteristics of
terrestrial planets, giant planets and small bodies.
The structure, composition and characteristics of
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cunarramaiapbl. KyHHIH KYPBUIBIMBI, KypaMbl
JKOHE cunaTrTaManapebl. Kynnezaapapig
KYPBUIBIMBI, KYPBUIBICHI, KYpaMbl,
cUmarTaMasapbl JKOHE JBOJIOIHICH  Typabl
3aMaHayM WesuIap; KYJIIbI3AAPAbIH IKIKTEYI.
lanakTukamapablH  KYPBUIBIMBI,  KYPBUIBICHI,
Kypambl, CHIIaTTamajiapbl J>KOHE SBOJOIUACHI
Typajbl 3aMaHayd UAesUIap; TaJaKTUKalap.IbH
KIKTETYI. Acrman JICHEJIePiH OakpLIay
Kypajzapbl MEH 9JIicTepi.

MaJblIX  TElL Crpoenue, cocraB u | the Sun. Modern ideas about the structure,
xapakrepuctukun  Comnma.  CoBpemenHnsble | Structure,  composition,  characteristics  and
NPEACTaBICHUS O CTPOEHUH, CTpPyKType, | evolution of stars; classification of stars. Modern
COCTaBe, XapaKTepUCTHKaxX | dBoJroiuu | ideas about the structure, structure, composition,
3BE31; kinaccudukanus 38E31. CoBpemennsie | characteristics and  evolution of  galaxies;
Npe/CTaBlICHUsT O CTpOeHHH, CTpyKType, | classification of galaxies. Instruments and methods
coctaBe, xapakTtepuctukax u sBomroruu | Of observing celestial bodies. The origin and
TaJlaKTHK; KJaccu(uKaus rajaktuk. | evolution of the universe.

I/IHCTPYMGHTBI u METOAbI Ha6J'IIO,I[eHI/I}I
HeOecHBIX Ten. [IpoucxoxaeHrne U dBOTFOIHS
Bcenennoii.

Ilocmpexsusummepi/Ilocmpexeuzumut/Postrequisites

Bazoaprama scemexuwici / Pykosooumens npozpammer | Programmemanager

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

\ Teaernna O.C., Kocikanosa A.T'. \
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Paouornekmponuxa/Paouornexkmponuxa/Radioelectronics

OKy maxcamut / Yueonasn uens | Purpose

KypbuteblHBIH, —~ TeOpWsUIBIK,  OimiMin  kxoHe | dopMmupoBanne  Teopermueckux  3HaHuii | Formation of theoretical knowledge of the device
PaIMOdICKTPOHIBIK aclanTap/blH KYMBIC iCTey | ycTpoiictBa ¥ mpuHOUnoB  pabotsl | and principles of operation of electronic devices,
OPUHIUITEPIH ~ JKOHE  PaJUOIIEKTPOHIBIK | PaIdO3IEKTPOHHBIX npubopos,u | and experimental skills of working with electronic
KYpBUIFbUIAPMEH HKYMBIC icTeyIiH | SKCIIEpUMEHTAJIbHBIX HAaBBIKOB paboThl ¢ | devices
HKCIIEPUMEHTTIK JIaFIbUIAPbIH KAJIBINTACTBIPY PaIrodICKTPOHHBIME YCTPOHCTBAMHU

Oxwvimy namuoiceci / Pesynomamut o0yuenusn / Learning outcomes
Kyperbl corri askraranHan keiiin 0Oidim | [Tociie  ycmemHoro 3aBepmenusi kypca | After successful completion of the course,
aJIymbLIap odyuarommecst OyayT students will be
— 9JIGKTp Ti30EKTEpiH TaujayAblH HEri3ri | — 3HaTh OCHOBHBIE MeTOAbl aHamu3a | — to know the basic methods of analysis of
ONICTEPiH, KAyINCI3AIK TEXHUKACBIH JKOHE | DJICKTPUUECKHX Lemneu, texuuky | electrical circuits, safety and fire safety rules when
PaIMOdICKTPOHIBIK KYpPBUIFBUIAPDMEH JKYMBIC | Oe30macHOCTH W mpaBwia  noxapnoit | working with electronic devices;
icTey Ke3iHje epT Kayinci3airi epexenepin Oiny; | 6e30macHOCTH npu pabote ¢ | —to know and understand the physical principles of

— JJCKTPOHIBIK KYPBUIFBUIAPIBIH (DU3HKAIBIK

NPUHIMOTEPIH, TapaMeTpiiepi MEH JKYMBIC
CHITaTTaMaJIapbIH 01Ty XKOHE TYCIHY;

— JIOTUKaJBIK JJIEMEHTTED MEH  CaHMbIK
KYPBUIFBUIAPIBIH ~ KYPBUIBIMBIH Oy  KOHE
TYCIHY;

— BJIEKTP TI30€KTEepiH OKH Ol1y, TUITIK DJIEKTP
Ti30€KTEepiHIH ecenTeyyepiH MEHIepy;

— (PMBHKATBIK DKCIIEPHUMEHTTE CaHIBIK OJIIey
AKYHeNepiHiH KYMBICBIH TaJay;

— DJIEKTp Ti30eKkTepiHae OoJaThIH MpoIecTepAl

Tanjaay;
— TabWFaT TEH TEXHUKAJaFbl MPOIECTEPIl
3epTTey  JKOHE  (UBHKANBIK  DKCIEPUMEHT
KYPrizy YIIiH PaIrO3IEKTPOHIBIK
KYpPBUIFBUIApABl  TaHAAy JKOHE Maijanany,
KAyINCI3[IIK JKOHE OpT KaylICI3IIrl epexenepiH
Cakray;

— aNBIHFAH JCPEeKTepAl OHJACY JKOHEe Tannay
o/licTepiH MEHTepY.

Panro3IEKTPOHHBIMU YCTPOICTBAMU;

— 3HAaTh U TMOHUMATh (PU3NYECKUE MPHHIHIIBI
necTBus, napaMmeTpsl U paboune
XapaKTePUCTUKH JIEKTPOHHBIX TPUOOPOB;

— 3HATh W TIOHUMATh CTPYKTYPY JIOTHYECKHX
3JIEMEHTOB M LIU(POBBIX YCTPOUCTB;

— YMEThb 4YHTaTh OJEKTPUYECKHE CXEMBI,
BJIAJIeTh pacuéTaMy THIOBBIX 3JIEKTPUUYECKHX
CXeMm;

—  aHaau3upoBaTh  paboTy  HU(POBBIX
WU3MEPHUTENBHBIX CHCTEM B  (DU3HYECKOM
IKCHEPUMEHTE;

— aHAJIM3UPOBATh MPOIECCHI, MPOUCXOASIINE
B JIEKTPUYECKUX LIEIIAX;

— BBIOMpATh " HCIIOJIb30BaTh
PaaMOdIIEKTPOHHbIE yCTpOWCTBa I E:
M3Y4EHHUsI IPOLIECCOB B MPUPOJIE U TEXHUKE U
TUISL IIPOBEACHUS busnueckoro
9KCIIEPUMEHTA, COOIOAATh MpaBUila TEXHUKH

0€30I1aCHOCTH U MOKapHOH 0€30MacHOCTH;

operation, parameters and
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 in electrical
circuits;

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

— possess methods of processing and analyzing the
data obtained.

performance
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— BJIaJ€Th MCETOAAMU O6pa6OTKI/I 1 aHaIu3a
ITOJIYUYCHHBIX JAaHHBIX.

Ilpepexeuzummepi/llpepexeuzumui/Prerequisites

MatemaTukanblKk  Tanjuay,  AHaJIUTHKAJbIK
IeOMETPHSI J)KOHE ChI3BIKTHIK anredpa, MexaHHKa,
MOJICKYJaNbIK (PU3MKa KOHE TEpMOJIUHAMHUKA,
ONTHKA, JJEKTPOAMHAMHUKA JKOHE  apHaWbl
CAJIBICTBIPMAJIBUIBIK ~ TEOPHUSACHI,  BIKTUMAJIJBIK
TEOPHUACHI KOHE MAaTEMaTHKaJbIK CTaTUCTHKA,
AKT, 351eKTp %KOHE MarHeTU3M

MaremaTtnueckuii ananu3, Ananutudeckas | Mathematical Analysis, Linear Algebra and
reoMeTpHs U JIMHEHHas anrebpa, Mexanuka, | Analytical Geometry, Mechanics, Molecular

DnekTp Ti30eKTepi: dJIeMeHTTep, Oenrinep,
TYpJiep, CcXemajap, eCemnTey  epexesepi.

MornekynsipHast pusuka u TepMmoauHamuka, | Physics and Thermodynamics, Optics,
Onrtuka, DiekTpoanHamuKa | crenuansHas | Electrodynamics  and Special Relativity,
TEOpusi OTHOCUTEJIBHOCTH, Teopust | Probability Theory and Mathematical Statistics,
BEPOSATHOCTEM u maremaruueckas | ICT, Electricity and Magnetism
craructuka, WKT, DOnexrpuuectBo u
MarHeTui3m

Kypcmuiy kbickawa mazmynst / Kpamxoe cooepocanue kypca | Coursesummary
DJIeKTpUYECKUE TN anemenTsl, | Electrical circuits: elements, designations, types,
obo3HauecHMs, BHIBI, cxeMbl, mpaBmia | sSchemes, calculation rules. Signals: characteristics,
pacuéra. CurHab: xapaktepuctuku, | modulations. Fluctuations in the circuit. Resonant

Curnangap: cumnarramaiapbl, MOAYJSILMSIIAPHL.

KOHTYp/IaFbl TepoernicTep. Pe3zonaHCTBIK
KyObuibicTap. KoHTypabl opnary. XXaptbuiait
©TKI3T1II KYPBUIFBLIAPIbIH (bu3MKaIbIK

Herizgepi. MHTerpanael  MHKpocxemaap/sl
KYPYZbIH (PU3UKAIBIK MPUHIMOTEPl. AHAIOTTHIK
ANeKTpOHUKA. CBI3BIKTBIK €MEC AJIEKTPOH/BIK
KYpPBUIFbLIAP. NmnynbeTik KYpBUIFBLIAP.
Cannpik AIIEKTPOHUKA. ONEKTPOHIBIK
panuoanmnapaTypaHblH KOCBIMIIA KyaT Ke3Jepi.
DNEeKTPOHUKAHBIH J1aMy MEePCIEKTUBATIAPHI KOHE
naiiianany/plH ’KaHa OaFbITTaphl.

monymsiun.  Konebanuss B KoHType. | phenomena. Setting up the contour. Physical
Pe3onancueie sienusi. Hactpoiika kontypa. | fundamentals of semiconductor devices. Physical
dusnyeckne OCHOBBI MOJYIPOBOAHUKOBBIX | principles of the construction of integrated circuits.
npudOpOB. dusnyeckue npunnunsl | Analog electronics. Nonlinear electronic devices.
NOCTPOCHUST ~ MHTerpaibHbIX — MuKpocxeM. | Pulse devices. Digital electronics. Secondary
AmnamoroBass  anekTponuka. Henwmmueiinsie | power sources of electronic radio equipment.
ANMEKTpOHHBIE  ycTpoiicTBa.  MwmmynbcHbie | Prospects for the development of electronics and

yCTpoOiicTBa. Hudposas ANIEKTPOHHUKA. | New areas of use.
Bropuunsle UCTOYHUKHU MUTAHUS
ANEKTPOHHOU paavoanmnaparypsl.

HepCHeKTI/IBLI Pa3sBUTHUA  JJICKTPOHUKH U
HOBBIE 00JIaCTH UCIIOJIb30BaHHS.

Ilocmpexsusummepi/Ilocmpexeuzumui/Postrequisites

- [ -

Bazoaprama scemexuwiici / Pykosooumens npozpammet | Programmemanager

Koc:kanoBa AT, Hynuposa AM.,
KacbimoBa A.T'.

KacbsimoBa A.T'., Koc:kanoBa A.T'.
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Paouomexnurxa/Paouomexnurxa/Radiotechnics

OKy maxcamut / Yueonasn uens | Purpose

KypbUiFbl, paguOTEeXHUKANBIK KYPbUIFbLIAPIbIH
KYMBICHI KOHE TaiianaHy MapTTapbl Typaibl
HETI3T1 TYCIHIKTEP/Il KAJIBINTACTBIPY

dopmupoBanue 0a30BBIX MPEACTABICHUI 00
YCTPOMCTBE, pabore u YCIIOBUSIX
AKCIUTyaTallu PaJIMOTEXHUYECKUX YCTPOWCTB

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

Oxvimy

Hamuiceci / Pesynomamul 00yuenusn / Learning outcomes

Kypersl corTi asikraranHaH Keiin Oiiim
aJIylibLIap

— DJEKTp TI30EKTEepiHIH HEri3ri TeopHsUIapbIH
Oy, omapabl OKU OuTy, OJIapAbIH >KYMBICHIH
€CerTey epexeliepin TYCiHy;

— paMOTEeXHUKAJIBIK acriarnrap MEH
KYPBUIFBUTAPJBIH  1C-OpEKETiHIH  (DPU3HUKAJIBIK
IOPUHIUNTEPIH, HapaMeTpiepi MeH KYMbIC
CHITaTTaMaJIapbIH 01Ty XKOHE TYCIHY;

— FBUIBIMJIA, TEXHUKAJa JKOHE TYPMBICTA
PaMOTEXHUKAIBIK KYPBUIFBUIAP/ABIH KYMBICHIH

CUMaTTay VIIH TEOpHsUIBIK  OiTiM  MeH
MPAKTUKAJIBIK JaFAbUIap bl KOJIIAHY;

—  (u3MKambBIK ~ AIKCHEPUMEHTTE  JJIEKTP
Ti30ekTepiHae OO0NaThlH TPOLECTEPAl JKOHE

CaHJIBIK OJILIeY JKYHeslepiHiH )KYMBICHIH Tajay;
—  KYpBUIFBUIApIBl  TMaiijlajaHy IIapTTapbiH
TYCIHY, KayilCi3[iK JKoHE epT Kayilci3ziri
epekeTepiH caKray;
— aNBIHFaH JEpeKTepl 6HJAey JoHe Tanjay
OMICTEPiH MEHTEPY;

IIocne ycnemHoro
oOyuaromuecst OyayT
— 3HAaTb OCHOBHBI TCOPHUHU DIBJICKTPUUCCKHUX
Lenei, yMerb UX 4UTaTh MOHUMATh MpaBHIIA
pacuéra ux paboThI;

— 3HaTh M NMOHUMATh (PU3NYECKHE MPUHLIUIIBI

3aBeplIeHUs] Kypca

necTBus, napaMmeTpsl U pabouue
XapaKTEePUCTHKH PaIOTEeXHUYECKUX
puOOPOB U YCTPOUCTB,;

— TMPUMEHATh TEOPETUYECKUE 3HAHHUA WU

MIPaKTUYECKHE HABBIKU JIJIs1 ONIMCAHUS paOOTHI
PaIMOTEXHUYECKUX YCTPOWCTB B  HAyKe,
TE€XHHKE U OBITY;

— QHAJIM3UPOBATh MPOLECCHI, MPOUCXOAAIINE
B DJIEKTPUYECKHUX LENsAX U paboTy HudpOBBIX

U3MEPUTENIBHBIX CHCTEM B  (PU3HYECKOM
IKCIIEPUMEHTE;

— TOHMMAaThb  YCJOBHUSA  3KCIUTyaTalluu
npuOoOpoB, coOONOIaTh MpaBUiIa TEXHUKH

0€30MMacCHOCTH U MOKapHOH OE30MaCHOCTH;
— BJIQJIETh METOJaMH OOpaOOTKH W aHalW3a

After successful
students will be
— 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

completion of the course,

— AKYMBIC NPUHIUNTEPIH YKOHE | MOJYYCHHBIX JIaHHBIX; conditions of radio engineering devices.
PaIMOTEXHUKAJIBIK ~ KYPBUIFBUIAPIBIH ~ KYMBIC | — OOBSICHATH MPUHIMITBI PAOOThI, U YCIOBHSI
KaFIaiIapblH TYCIHIIPY. IKCIUTyaTaIuu PaTMOTEXHUYCCKUX

YCTPOWCTB.

Ilpepexsuzummepi/llpepexsuzumul/Prerequisites
MareMaTuKanslK  Tangay,  AHaIMTHKAIBIK | MaTeMaTnueckuii aHanm3, Amnanutudeckas | Mathematical Analysis, Linear Algebra and
TeOMeTpUs JKOHE CBI3BIKTBIK anreOpa, | reoMeTpus U JIMHeiHas anreOpa, Mexanuka, | Analytical Geometry, Mechanics, Molecular
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Mexanuka, Monekynaiblk  QU3HKa  KOHE
TepMoauHamuka, Onruka, OJIEeKTpOoAMHAMUKa
JKOHE apHailbl CaJbICTHIPMAJIBLIIBIK TEOPHSICHI,
bIKTUMANIBIK TEOPHSCHI KOHE MATEMATHKAJIBIK
cratuctuka, AKT, Dnektp xoHe MarHeTU3M

MonexynspHas ¢u3MKa U TEpMOJUHAMUKA,
OnTHuka, DneKkTpoJuHaMHMKa U CIeLualbHas

Physics and Thermodynamics, Optics,
Electrodynamics  and Special Relativity,
Probability Theory and Mathematical Statistics,
ICT, Electricity and Magnetism

/ Coursesummary

PamnorexHUKanbIK Ti30€KTEp MEH CHTHAIIAP.

Teopus OTHOCHUTEIIbHOCTH, Teopus
BEPOATHOCTEN u MaTeMaTH4ecKas
cratructuka, HWKT, DnexkrpudectBo
MarHeTu3M
Kypcmuviy Kvickawa mazmynot / Kpamrkoe codepowcanue Kypca
Panuorexnuueckue 1Henu U CUTHAJIBL
PannorexHuKanbIk Kyhenepi Kypy. | [loctpoeHne paguOTEeXHUYECKUX  CHUCTEM.
Curnangap/ipIH CHEKTPJIK tannaaysl. | CekTpaibHbII aHaIN3 CUTHAJIOB.
Curnangap/isl KOPPESILHSIIBIK tannay. | KoppensaunoHHsii aHaIu3 CUTHAJIOB.

Mopynauusananrad curHanaap. Tap KoJaKTsl
curHasngap. Cannpik monynsauus. Kesgeicok
CHUTHAJIAp  TEOpWsACHIHBIH  Herizmepi. Iy
(OHBIHAA  CBI3BIKTBIK  JKMUTIKTI  CHTHAJIBI
¢unpTpiey. CBIBBBIKTBIK eMmec Tiz0ekTepaeri
curHaiaapabl  Typiaenaipy. Kepi Oaiinanbic
TI30E€KTepl  JKOHE  aBTOMATThl  TepOenmerni
KyHenep. [TapameTpaik Ti30eKTepAeri
CUTHAJIIAp/bl TYPACHIIPY. JuckperTi
CUTHAJIZIap MeH xyienep. Teneaunap Herizuepi.
PannokaObuiiarsiin KYPBUIFBLIIAP. Panno
TapaTKBbIII KYPBUIFbLIA. CaHpIK
TEJIEKOMMYHUKALUSIIBIK JKeIlIep.

MoaynupoBaHHbBIE CHUTHAJBI. Y 3KOMOJIOCHBIE
curHanel. LudpoBas wmoxynsamus. OCHOBBI
TEOPUU CIy4YalHbIX CUTHaJIOB. JIMHEeHHas
yacToTHas GuibTpanusi curHaga Ha ¢oHe
myma.  [IpeoOpa3oBaHue  CHUTHAJIOB B
HenuHEHHbIX 1ensax. llemn ¢ oOpaTHOM
CBA3BI0O U AaBTOKOJICOATEIIbHBIE CHCTEMBI.

IIpeoOpasoBanue CUTHAJIOB B
napameTpuyecKux LEMAX. JuckpeTHbie
cUrHasibl U cucteMbl. OCHOBBI TEJIEBUJICHUS.
Pagnonpuémueie YCTPOMCTBA.

Paguonepenarone ycrpoiictBa. Lludpossie
TEJIEKOMMYHUKAIIMOHHBIE CETH.

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/Tlocmpexsusumu/Postrequisites

Bazoaprama scemexwici / Pykosooumens npozpammet | Programmemanager

Koc:xkanoBa
KaceimoBa A.T.

Al Hynuposa A.M.,

KaceimoBa A.I'., Koc:kanosa A.I'.
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Keanmmouix mexanuka / Keanmoesas mexanuka / Quantum Mechanics

OKy maxcamut / Yueonasn uens | Purpose

PensaTUBHCTIK e€Mec KBaHTTBIK MEXaHMKaHBIH
HETI3T1 YFBIMAAPBl MEH TYCIHIKTEpPiH 3epTTey —
BaKyyMJIarbl JKapblK O KbULIAMIBIFBIHAH AJIBIC
KBULIaMILIKTA CBIPTKBI epicTep/eri
MUKPOOOIIIEKTEPIiH KO3FaJIbICBIH 3€pTTEHUTIH
ipreni pU3MKaIBIK TEOPUs

Nzyuenue 0a30BbIX MOHATHI u
IIPEACTABICHUI HEPEJSITUBUCTCKOU
KBAaHTOBOM MEXaHUKU — (PyHIaMEHTaIbHOU
¢bu3nvecKkoil Teopuu, M3ydyaromen ABIKECHHE
MHUKpPOYaCTHL] BO BHEUIHMX IIOJAX IpH
CKOPOCTAX, HAIEKUX OT CKOPOCTH CBETa B
BaKyyMe

The study of the basic concepts and concepts of
non-—relativistic quantum mechanics, a fundamental
physical theory that studies the movement of
microparticles in external fields at speeds far from
the speed of light in a vacuum

OKbimy

Hamuceci / Pezynomamot ooyuenusn / Learning outcomes

Kypersl corTi asikraranHaH KeiiH Olrim
ajrymbLiap

— PETSATHBHCTIK €MeC KBAHTTBHIK MEXaHHKAHBIH
ipreni Heri3epiH OlTy )KOHE TYCIHY;

— KBAHTTHIK MEXaHUKAHBIH JIaMy TapUXbIH OiTy
’KOHE OHBIH JaMy IepCleKTUBAIapbIH TYCIHY;

— acManThIK YKCIIEPUMEHTTEPAIH MOHIH KOPCETY,
OJIapbIH HOTHXKEJIEPiH IYPhIC TYCIHAIPY;

— HaKThl €CenTep/i WIeNly YIIH PeIsTUBUCTIK
€MeC KBaHTTHIK MEXaHUKAHBIH KOPIHICTEpI MEH
TEHJIeYJIEpIH KOJAaHYy;

— TUNTIK €CenTepAl ILIemy VIIiH >XOFapsl
MaTeMaTHKa arnmnapaTbiH THIM/II TTalJaiany;

— KBaHTTBIK OOBEKTINEP/iH KO3FaJIbIChl Ke3iHIe
nmaiga OONAThIH  ocepiepial  Tainjay IKOHE
TYCIHAIpY;

— QNIeMHIH (PU3UKAIBIK KOPIHICIHAETI KBAHTTHIK
MEXaHHKaHBIH OPHBIH Oaranay.

IMocae ycmemHoro
o0yuaruuecs OyayT
— 3HaThb MW IIOHHUMATh Q)yHHaMeHTaHBHBIe
OCHOBBI ~ HEPENIATUBUCTCKOW  KBAHTOBOM
MEXAaHUKU;

— 3HaTh HCTOPUIO PAa3BUTUS KBAaHTOBOM

3aBeplIeHUs Kypca

MCXaHUKHW W TIOHUMAThb MCPCICKTUBLI eé
Pa3BUTHA,

- usjaraTtb CYTb UHCTPYMCHTAJIbHBIX
OKCIICPUMCHTOB, BCPHO HHTCPIPECTUPOBATH

WX PE3yJbTaThI;
— WCIIOJIb30BaTh MPEJCTABICHUS U YPaBHEHUS
HEPENATUBUCTCKON KBAaHTOBOM MEXAHUKH IS
pelleHrs KOHKPETHBIX 3a/1a4;

—  50(}eKTUBHO  UCMOJIL30BaTh  ammapar
BBICIIIEH MaTEMaTHKHU AJIS PEIICHUS] THIOBBIX
3azady;

— aHANU3UPOBaTh U OOBIACHATH 3D EKTHI,
BO3HHKAIOIINE TIPH JBUKCHUH KBAaHTOBBIX
00BEKTOB;

— OIIEHHWBAaTh MECTO KBAaHTOBOW MEXAaHHWKH B

(bu3nyecKoil KapTUHE MUpA.

After successful
students will be
— to know and understand the fundamental
foundations of non-relativistic quantum mechanics;
— to know the history of the development of
quantum mechanics and understand the prospects
for its development;

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

— use representations and equations of non-
relativistic quantum mechanics to solve specific
problems;

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

— analyze and explain the effects arising from the
movement of quantum objects;

— to evaluate the place of quantum mechanics in
the physical picture of the world.

completion of the course,

Ilpepexeusummepi/llpepexeuzumui/Prerequisites

MareMaTHKAJIBIK Tannay,

AHaITUTHKAJIBIK ‘ MareMmaTuuecKuii aHaiun3, AHaIUTHYECKas ‘ Mathematical Analysis,

Linear Algebra and
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TreOMETpHS JKOHE CBI3BIKTBIK anredpa,
Mexanuka, MonekynanslKk  (u3uka  KoHE
TepMOAMHAMUKA, Onruka, Knaccukanbik
MEXaHuKa, OJEKTPOJAMHAMHKA >KOHE apHaubl
CaJIBICTRIPMAJIBUIBIK ~ TEOPHUACH], bIKTHMaNIbIK
TEOPUSIChl KOHE MaTEMAaTUKAIIBIK CTAaTUCTHUKA,
AKT, DIIEeKTp JKOHE MarHeTH3M,

MaremaTuKasbIK pu3nKa smicTepi.

reoMeTpus U JuHelHas anreOpa, MexaHuka,
MonekynsipHass (pu3uKa U TEPMOIMHAMHUKA,
OnTHka, Knaccuueckas MEXaHUKa,
DNeKTpoAMHAMUKA M CIHELUaIbHas TEOopus
OTHOCUTEIILHOCTH, Teopusi BEpOSTHOCTEU H
MaTreMaTu4decKas CTaTUCTHKA, HKT,
DJIEKTPUYECTBO W MarHeTusM, MeTomasl
MaTeMaTH4eCKON (PU3HKH.

Analytical Geometry, Mechanics, Molecular
Physics and Thermodynamics, Optics, Classical
Mechanics,  Electrodynamics and  Special
Relativity, Probability Theory and Mathematical
Statistics, ICT, Electricity and Magnetism,
Methods of Mathematical Physics.

Kypcmoty kbickawia mazmynst / Kpamkoe codepocanue Kypca

/ Coursesummary

KBaHTTBIK MEXaHHKa MOCTYJIATTapHI.
MukpooObeKTiIepIiH OpEKETIHIH
epekmenikrepi.  KBaHTTBIK ~ MeXaHUKaJIarbl
OeNIIeKTiH  KYWiH  cumarray. KBaHTTBIK
MEXaHHWKAQJIAaFbl JIMHAMUKAJIBIK alHBIMAJIBLIAP.
Kepinictep TEOPUSCHIHBIH 3JIEMEHTTEDI.
BeexTiH KBaHTTBIK MEXaHUKaCHhIHBIH
JTAHAMUKAJIBIK TeHJCYyIEepi. KBaHTTHIK
MeEXaHUKAHBIH JKYBIKTAJIFaH smicrepi.
benmextep xyiheciHiH KBaHTTHIK MEXaHUKACHI.
KBaHTTEIK MEXaHUKAaHbIH Keuoip
KOChIMIIANAphl.  KBaHTTBIK  MEXaHHUKaJarbl

(UBUKANBIK [IaMaliapAblH CakKTaldly 3aHIaphl.
KBaHTTBIK KyiJlep apacblHOarbl —aybIicynap.
Ecenke anmy cnuH pensTUBUCTIK eMeC KBAHTTHIK
MEXaHHUKAJaFbl OOMIIeKTep. APTKBI KaFbl JKOK
OeJIIeKTepAIH cepHiMal MalbIpaybl. ATOM.

[Toctynater KBaHTOBOM MEXAHUKH.
Oco0OeHHOCTH TIOBEICHUS MHUKPOOOBEKTOB.
Ornrcanne COCTOSIHUSI YaCTUIIBI B KBAHTOBOU
MexaHuke. J[MHaMUYecKue IepeMEHHbIE B
KBAaHTOBOM MeEXaHUKE. OJIEMEHTHl TEOPUH
npeAcTaBieHuil. /uHamuueckue ypaBHEHUS
KBAaHTOBOM MEXaHHUKHU YaCTHULIBI.
[TpubmmxEHHBIC METObI KBAaHTOBOU
MeXaHUuKH. KBaHTOBass MEXaHMKA CHUCTEMBI
yacTull. HekoTopele NpUitokKeHns KBaHTOBOU
MEXaHHUKHU. 3aKOHbI COXpPaHEHUs (U3NYECKUX
BEJIMYMH B KBAaHTOBOW MexaHuke. [lepexossl
MEXK1Y KBAaHTOBBIMH COCTOSIHUSIMH. YUET
CIIMHA  YacTULBl B  HEPEISITUBUCTCKOU
KBAaHTOBOW MEXaHUKE. YIPYroe paccesHue
gacTuil 6e3 cuHa. ATOM.

Postulates of quantum mechanics. Features of the
behavior of micro-objects. Description of the
particle state in quantum mechanics. Dynamic
variables in quantum mechanics. Elements of
representation theory. Dynamic equations of
quantum mechanics of a particle. Approximate
methods of quantum mechanics. Quantum
mechanics of a particle system. Some applications
of quantum mechanics. Laws of conservation of
physical quantities in guantum mechanics.
Transitions between quantum states. Accounting
for the spin of a particle in non-relativistic quantum
mechanics. Elastic scattering of spinless particles.
Atom.

Ilocmpexsusummepi/Ilocmpexeuzumui/Postrequisites

| -

Bazoaprama scemexwici / Pykosooumens npozpammet | Programmemanager

Hynuposa A.M.

| Tenernna O.C.
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Knaccukanvik scone keanmmolk cmamucmuxa / Knaccuueckasa u keanmosana cmamucmuka / Classical and Quantum Statistics

OKy maxcamut / Yueonasn uens | Purpose

Kasipri FbuIBIM MEH TEXHUKAHBIH HETI3/IepiH
TYCIHYII KaJBINTACTBIPy YILIIH KJIACCHUKAJIBIK

Nzyuenue OCHOBHBIX OJIOKEHUH u
YPaBHEHUN KIACCUYECKOM U  KBAaHTOBOM

The study of the basic provisions and equations of
classical and quantum statistics for the formation

JKOHE  KBAaHTTBIK  CTATHCTUKAHBIH  HETi3ri | cratuctuk Uit (opmupoBanus mnonumanus | Of an understanding of the foundations of modern
epexesepi MCH TEHJICYJIEPiH 3epTTey OCHOB COBPEMEHHON HAYKH M TEXHUKU science and techniques

Okvimy namuoceci / Pezynomamut ooyuenusn / Learning outcomes
Kyperbl corri askraranHan keiiin 0Oidxim | ITociie  ycmemnoro 3aBepmenusi kypca | After successful completion of the course,
aJrymbLiap odyuarommecst OyayT students will be

— KeIl OeJIeKTI XyHenep/i KIIaCCUKaNbIK JKOHE
KBAaHTTBIK CHITATTaYABIH Ipreii Heri3lepiH Oimy
KOHE TYCIHY;

— Kem OeJIIEKT] Kyienep Typasibl HaesIapablH
JaMy TapuxblH OUly JKOHE OJIapJblH Jamy
MEePCIEKTUBANIAPHIH TYCIHY;

— KJIACCHUKAJIBIK JKOHE KBAHTTBHIK >XyHenepueri
KYIJIep MEH KO3FalbICTapIbl MOJAEIBACYIIH
MOHIH, acMamThIK YKCHEPUMEHTTEP]I KOpCeTy,
OJIapJIbIH HOTHXKEJIEPiH YPhIC TYCIHAIPY;

—  TUNOTIK  €cenTepAl  IUbIFapy  YUIH
MaTEeMaTHKAJIBIK TaJNIayabIH, CBI3BIKTBIK
anreOpaHbIH KOHE AHAJMTUKAJIBIK
T€OMETPHSIHBIH, BIKTUMAIJIBIK TEOPHUSCHIHBIH
KOHE MaTeMaTHKaJIbIK CTaTUCTUKAHbBIH
KOpiHICTEepl MEH TEHLYIEPiH KOIIaHy;,

— FBUIBIM MEH TEXHHUKa/Ja KJIACCHUKAJBIK >KOHE
KBaHTTBIK CTaTUCTUKAHBIH KOpIHICTEepiH
KOJIJIaHy bl TYCiHAIpe O1y;

— KJIACCUKAJIBIK KOHE KBAHTTHIK OOBEKTIIEP/IiH
KO3FaJIbIChl Ke3iHje Maiija OoJaThiH acepiepi
Tajujaay KoHe TYCIHIIPY;

— 3epTTENETIH TICULAEPAIH dNIeMHIH (PU3HUKAJIBIK
KOPIHICIH/IET1 OPHBIH Oaranay.

— 3HaTh M TMOHMMATh (yHJIaMEHTAJIbHbBIE
OCHOBBI  KJIACCHYECKOIO0 M  KBAaHTOBOI'O
OIMMCAaHUS MHOT'OYaCTHYHBIX CHCTEM,

— 3HATh UCTOPHUIO PA3BUTHSI MPEACTABICHUHN O
MHOTOYAaCTUYHBIX CHCTEMax W IOHHMAaTh
MEePCIEKTUBBI UX PA3BUTHS;

— U3JaraTh CyTh MOJEJIMPOBAHUS COCTOSIHUMN
M JIBIDKCHUM B KJIACCUYECKMX M KBAHTOBBIX
CHCTEMaX, MHCTPYMEHTAJIbHBIX
SKCIIEPUMEHTOB, BEPHO HHTEPIIPETUPOBATH
UX Pe3yJbTaThl;

— WCTIONB30BaTh MPEACTABICHUS U YPABHEHHS
MaTeMaTH4ECKOro aHanmu3a, JIMHEHHOUN
anreOpsl W AHAJTUTHYECKOH TEOMETpPUH,
TEOPUH BEPOSITHOCTEM W MaTeMaTH4eCKOM
CTATUCTHUKH JIJISl PEIICHUS TUTIOBBIX 337124,

—  yMETh 0OBACHATH HCIIOIb30BaHUE
MPEJICTAaBICHUN KJIACCUYECKOM M KBAaHTOBOWU
CTaTUCTUK B HAYKE U TEXHUKE,

— aHaJIM3upoBaTh M OOBACHATH 3 EKTHI,
BO3HUKAIOIINE TPHU ABUKEHUU KIACCHUYECKUX
M KBAaHTOBBIX O0OBEKTOB;

— OLICHMBATh MECTO M3Y4YaeMbIX MOAXOJO0B B

(u3nuecKoil KapTHUHE MUpA.

— to know and understand the fundamental
foundations of the classical and quantum
description of multiparticle systems;

— to know the history of the development of ideas
about multiparticle systems and to understand the
prospects for their development;

— to present the essence of modeling states and
motions in classical and quantum systems,
instrumental experiments, and correctly interpret
their results;

— use representations and equations of
mathematical analysis, linear algebra and analytical
geometry, probability theory and mathematical
statistics to solve typical problems;

— be able to explain the use of classical and
quantum statistics representations in science and
technology;

— analyze and explain the effects arising from the
movement of classical and quantum objects;

— to assess the place of the studied approaches in
the physical picture of the world.

Ilpepexsuzummepi/llpepexsuzumul/Prerequisites

70




Tajaay, AHaIATHKAIBIK

CBI3BIKTBIK anreopa,
Mexanuka, Monekynaiblk  (QU3HKa  KOHE
TEPMOJUHAMUKA, Onruka, Knaccukansik
MEXaHWKa, OJEKTPOJAMHAMHMKA >KOHE apHaMbl
CaJIBICTBIPMAIIBUIBIK, bIKTUMaNAbBIK TEOPHUACHI
KOHE MAaTEeMaTHKaJblK CTaTUCTUKA (HEeMece
Oamama monmep), AKT, Dnexkrp xoHe
MarHeTusMm, MaremaTukaiblK GU3MKa SicTepi.

MaTteMaTHKaJbIK
reoMeTpus JKOHE

MaremaTuueckuii aHalin3, AHaIUTHYECKas
reoMeTpHsl U JIMHeiHas anreOpa, MexaHuka,
MonekynsapHas ¢u3MKa U TEPMOIUHAMHUKA,
Ornrtuka, Knaccuueckas MEXaHHUKa,
DJIEKTpOJAMHAMHUKA W CIICIMajbHAsl TEOpUs
OTHOCHUTEIIBHOCTH, Teopusi BEpOSTHOCTEW H
MaTeMaTHdecKas CTaTHUCTHKA, UKT,
DNEeKTpUYeCTBO U  MarHetusM, MeTojsl
MaTeMaTHYeCKOM (PU3UKH.

Mathematical Analysis, Linear Algebra and
Analytical Geometry, Mechanics, Molecular
Physics and Thermodynamics, Optics, Classical
Mechanics,  Electrodynamics and  Special
Relativity, Probability Theory and Mathematical
Statistics, ICT, Electricity and Magnetism,
Methods of Mathematical Physics.

Kypcmuin kbickawa mazmynot / Kpamkoe codepircanue Kypca

/ Coursesummary

KBaHTTBIK OOBEKTIIEP/IIH KYHiH )KOHE KBAHTTHIK
oOBeKTiIep KyheciH cumarray. [uOOCTIH
Tapanybl. JKaOBbIK JKOHE allblK JKYHelepaiH
TEPMOJUHAMHUKACBIHBIH ~ HETI3T1  epexernepi.
boze-OiiHmTeiin cratuctukacol. @epmu-/Iupak
CTAaTUCTHKACHI. KBaHTTEIK KyHenepaiy
cunaTTamMaiapblH ecentey. Kitaccukansik
ynectipimaepai any: boneiiman men MakcBest

(KpUIDAMZBIK,  HMMIIYJIBC  JKOHE  DJHEprus
oompiHma). JKylenepAiH  aybITKybl — KOHE
TYPAaKTBUIBIFBI. Tene-TenH ik eMec

TEPMOJIMHAMUKAHBIH HET13/1epi.

Onucanue cOCTOSIHUS KBAHTOBBIX OOBEKTOB U
CHUCTEMBI KBaHTOBBIX 00BEKTOB.
Pacnpenenenus I'n66ca. OcHOBHEIE
MOJIOKEHUS TEPMOJMHAMUKHU 3aKPBITBIX H
OoTKpbIThIX  cucteM. Crartuctuka  bo3ze-
Oiamrerina.  Cratuctuka @Depmu-/lupaka.
Pacuér xapakTepuCTHK KBAHTOBBIX CHCTEM.
[TonydyeHue KIACCUYECKUX pPaCHpEICICHUN:
bonpriimana u MakcBemia (IO CKOPOCTSIM,
UMITyJIbCaM ®  dHeprusiv). DiayKTyanuu u
YCTOWUYMBOCTh CUCTEM. OcHOBBI
HEPAaBHOBECHON TEPMOJIMHAMHUKU.

Description of the state of quantum objects and the
system of quantum objects. Gibbs distributions.
The main provisions of thermodynamics of closed
and open systems. Bose-Einstein statistics. Fermi-
Dirac statistics. Calculation of the characteristics of
quantum systems. Obtaining classical distributions:
Boltzmann and Maxwell (in terms of velocities,
impulses and energies). Fluctuations and stability
of systems. Fundamentals of nonequilibrium
thermodynamics.

Ilocmpexsusummepi/Tlocmpexeusumu/Postrequisites

Bazoaprama scemexuici / Pykosooumens npozpammut | Prog

ramme manager

Hynuposa A.M.

\ Teaernna O.C.
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Duzuxanvik ecenmepoi wieuty 6ouvinuia npakmuxym / llpakmuxym no pewenuto uzuueckux sadau / Workshop on Solving Physical Tasks

OKy maxcamut / Yueonasn uens | Purpose

Du3HKaIBIK €CEeNTEePIiH KIKTENyl, TUITEPl MEH
KYpBUIBIMBI  Typasibl OUTiMAlI  KaJbIOTACTBIPY;
€CenTep/i IIbIFapy, KYpacThlpy JXKoHE Oaranay
O/iCTEeMECIHIH JaFJbUIapbIH, COHJAAN-aK ecell
IIBIFAPYFa OKBITY KYpaJJIapbIH UTEPY.

dopmupoBaHue 3HaHUI 0 KiIaccuUKaIMSIX,
TUMAX M CTPYKType (HU3MYECKUX 3aj]ad;
MpHUOOpETEeHNE HABBIKOB METOIUKU pEIICHHUS,
COCTaBJICHUS W OLICHMBAHMS 3aJa4, a TaKKe
cpelcTBax 00y4eHHsl PEIICHHUIO.

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

Hamuiceci / Pesynomamul 00yuenusn / Learning outcomes

Oxvitmy
Kypersl corTi asikraranHaH KeiiH Olrim
aJIylibLiap
— (UBHKAIBIK eCeNTepAiH JKIKTeNIyli MCEH

TYpPJAEPiH, ONapAbl IIBIFAPYABIH SIICTEpl MEH
ToclIepiH Oiy )KoHE TYCiHY;

— opTypiai Tunrteri ¢u3MKa ecenTepiH TYCiHYy
KOHE mIbIFapa Oily, MOHApaiblK OaiaHeicTap

OpHaTYy;
— TpaKTHKaJaH OTy KEe3CHIHJE ecemnTepi
IIBIFApyFa  YHpeTy  Ke3iHAEe  KPUTEPUANIbI

Oaranay >kyHesepiH TYCIHY KoHE KOJIJaHy;

— Olp TunTeri ecemtepii ILIBIFapyaa opTypui
omiCcTepll KOJAaHy, KOJIAHBUIATHIH OMICTEP/IIH
TUIMJIUTITIH Tanaay;

— KOMBUIFaH MaKCcaTKa oHE epekine outiM Oepy
KOKETTUTIKTepiHe OaillaHbICThl OKYIIBLIApIbIH
IIBIFapa aNaThlH (DU3UKAIBIK €CenTepli TaHaay
eNTUIIKTEPl MEH JaFbUIapblH MEHTEPY;

— (U3UKATBIK ecenTepiAl IIbIFapy YIIH OKYy
cabakTapelH jk00amay KbI3METIHIH OapibIK
KOMIIOHEHTTEPIH CaHajbl Typle OpBIHIAY
eNTUIIKTEPl MEH JaFAbUIapblH MEHTEPY;

— KOWBUIFAaH JUIAKTUKAIBIK MaKCaTKa MOHE

OKYIIBLIAp/IbIH epeKIle o11iM oepy
KOKETTUIIKTEpiHEe  OaillaHBICTBI  TamchlpMa
IIapTTapblHA  ©3repicTep  €Hrily  Hemece

IMocae ycmemHoro
o0yuarwmuecs OyayT
— 3HAaTh M MOHUMATh KJIACCU()UKALUU U THIIBI
¢bu3nyeckux 3aaad, METOAbl M MNPUEMBI HUX
pelieHus;

— IOHMMAaTh M YMETb pelarh 3aJadd o
¢u3nke  pazHOro  THIA,  YCTaHABJIHMBATH
MEXITPEIMETHBIE CBA3H;

— TIOHMMaTh H  TPHUMEHATh  CHUCTEMBI
KPUTEPHAILHOTO OLIEHUBAHUS TNPU OOyUeHHUH
pElIeHHI0 3aJad B MEpPHOJ] IMPOXOKICHHS
MPAKTUKH;

— TPUMEHSTh  pPa3IUYHBIE METOJBl  IIPH
pelIeHnH 3ajad OJIHOTO THUIMa, aHAJTU3UPOBATh
3 PEeKTUBHOCTD MPUMEHSIEMBIX METOIOB,;

— BJAJeTh YMEHUSMH M HaBBIKAMU I0a00pa
(¢bu3nuecKrx 3a1ad A pelleHUs yJalluMUcs
B3aBHCUMOCTH OT TIOCTAaBJIEHHOM IIeNU MU
0co0bIX 00pa3oBaTeIbHBIX MOTPEOHOCTEH;

— BJIQJIeTh YMEHUSMHU U HaBBIKAMHU OCO3HAHHO
BEITIOJIHAT BCE KOMITOHEHTHI JIESTEITLHOCTH
NPOEKTUPOBaHUA  y4eOHBIX  3aHATHH IO
pelIeHnto pU3NIecKux 3aaay;

— BHOCHTb M3MEHEHHUS B YCIOBMS 3aJaudl WIIH
CaMOCTOSITENIbHO ~ pa3pabaTbiBaTh 3a/ladd B
3aBUCHUMOCTH oT MOCTaBJIEHHOU

3aBepIeHHs] Kypca

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 educational needs of
students.
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TarchIpMaIapsl 63 OCTIHIIE J31pJey.

IUIAKTHYECKON LEeIn U 0COo0BIX
00pa30BaTeNbHBIX TOTPEOHOCTEH yUaITUXCS.

Ilpepexeuzummepi/llpepexeuzumui/Prerequisites

MatemMaTuKaiblK  Tannay, — AHaTUTHKAIBIK
rEOMETPHsSl  JKOHE  CBI3BIKTBIK  anreopa,
Mexanuka, MonekynanslKk — (usuka  KoHE
TEPMOIMHAMHUKA, Onruka, Krnaccukaimbik
MEXaHHKa, OJCKTPOAMHAMUKA >KOHE apHailbl
CaAJIBICTBIPMAJIBUIBIK ~ TEOPHUSCH,  MeKTenTeri
skcriepuMeHT TexHukachl, AKT, Dnexktp xoHe
MaraetusMm, Muxmo3uBTti O6inim Oepy, Epekie
OimiM Oepy KaXeTTUTIKTepiH KemieHzi Oaramay,
MekTenTeri OKbITY MEH OarajiayJarbl JKaHa
Taciiaemernep, Kac epEeKIIeTTiK KOHE
MeIarOTMKAIIBIK TICUX0JI0THs, DU3UKAHBI OKBITY
onicTemeci.

Maremarnueckuii  aHanu3, Amxaaurthueckas | Mathematical Analysis, Linear Algebra and
reoMeTpus W JHMHeiiHas anreOpa, Mexanwuka, | Analytical Geometry, Mechanics, Molecular
MornekynsipHast ¢usuka u TepMmomuHamuka, | Physics and Thermodynamics, Optics, Classical
Onruka, Knaccrnueckast mexanuka, | Mechanics,  Electrodynamics and  Special
OnekTponMHaMuKka U cnenuanbHas Teopus | Relativity Theory, School Experiment Technique,
OTHOCHUTEIBHOCTH, TexHuka mkosieHoro | ICT, Electricity and Magnetism, Inclusive
skcriepumenta, MKT, OmnexrpuuectBo u | Education, Comprehensive Assessment of Special
marmetusM, HWukmosuBHoe — obpasoBanue, | Educational needs, New approaches to teaching
KomrutekcHas OLICHKA ocoObIx | and evaluation at school, Age and pedagogical
obpaszoBatenbHbix  morpebHOcTel,  Hoseie | psychology, Methods of teaching physics.
MOAXOA6l K OOYYEHHIO W OIICHHBAHHIO B
mkoine, Bo3pactHas W memarordyeckast
MICHXOJIOT S, Meroauka  IpenojaBaHus
(buzuku.

Kypcmoiy kbickawma mazmynot / Kpamkoe codepycanue kypca | Coursesummary

Ou3uKaIblK €cenTepial eyl OKBITYAbIH
TEOPUSCHI MEH ONliCTEMECIHIH YKaJIIIbI
MaceJIeNiepl: ecenTepl KiKTey, LIenry oaicTepi
MEH Tociaepi, ecenTepai 101(S311371 11
JKaNMblIaHFaH KaOl1eTiH KQJIBIITACTBIPY
onmictemeci, (U3MKa €CENTepiH  UIbIFapYIbl
OKBITYJIbIH ~ Ke3eHJepl. OpTypial  THUITErl
ecenTep/l LIyl OKbITYAbIH TEOPHICHl MEH
onicremeci: ecernrTey, HKCHEPUMEHTTIK,
rpadUKaNbIK, CamajiblK, JOTHKAJBIK, KEIeH]Ii
ecenTepal LIeImyaiH omicTepi MeH Tacuaepi;
ecentey, JKCIIEPUMEHTTIK, rpadukanbIk,
carnaiblK, JOTUKAJIBIK, KEIICH I ecenTep/l mery
MPOLIECIHIH KYPBUIBIMBI; OKYIIBLIAP/bl €CENTEY,
HKCHEPUMEHTTIK, rpapuKanbIk, carna’blK,
JIOTUKAJIBIK, KEIIEH I ecenTep/l Menyre yupery

Oobmme Bompockl Teopun u  Meroxuku | General questions of the theory and methodology
oOyuenust pemenuto  (usnueckux 3amgad: | of  teaching  solving  physical  problems:
KJaccuuKanuy 3aaa4, MeToabl M crocoOwl | classifications of problems, methods and methods
pemieHus, METOTUKA dopmuposanus | of solving, methods of forming a generalized
000061éHHOr0 yMeHus pemath 3amaum, stamnsl | ability to solve problems, stages of learning to
o0yueHus perieHuto 3amad mo ¢usuke. Teopus | solve problems in  physics. Theory and
U MeToaMKa oOydeHust pemienuto 3amad | methodology of teaching solving problems of
pa3HOro THIMA: METOJABl M CHOCOOBI pemieHus | various types: methods and methods of solving
BBIYHUCITUTENBHBIX, IKCIEPUMEHTABHBIX, | cOmputational, experimental, graphical,
rpaduUecKknX, KadyeCTBEHHBIX, JIOrHUeckuX, | qualitative, logical, complex problems; structure
KOMIUIEKCHBIX ~3an1ad; CTpykrypa mpormecca | of the process of solving computational,

perieHus BBIYHMCIIUTENBHBIX, | €Xperimental, graphical, qualitative, logical,
HKCHEPUMEHTAJIBHBIX, rpaduyeckux, | complex problems; structure of the teacher's
KaueCTBEHHBIX, JIOTMUECKMX, KOMILICKCHBIX | activity in  teaching students to solve
3aJa4; CTPYKTypa HIEATeIbHOCTH y4YuTels 1o | computational, experimental, graphical,
00yUYCHHIO YUaIIAXCsI pemennto | qualitative, logical, complex problems tasks.
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OOMBIHIIIA MyFaliM KBI3METIHIH KYPBUIBIMBI | BEIYHCIUTEIbHBIX, SKCICPUMEHTAIBHBIX, | Techniques, methods and methodology for
tanceipManap. IloHapanblK OaittaHbicTapbl Oap | rpadMyeckux, KadyeCTBEHHBIX, Jorndeckux, | Solving physical problems with interdisciplinary
busuKaigbIK  ecenTepAai  MICIIYAiH  OmICTepl, | KOMIUICKCHBIX 3amad. Ilpuémel, MmeToasl u | connections. Particular questions of the theory
onictepi MeH opicremeci. Mexanuka, MKT sxone | Mmeronuka pemeHus ¢usndeckux 3amad ¢ | and methodology of teaching problems in
TEPMOJWHAMKKA, ODJCKTP JKOHE MArHeTH3M, | MEXIIPEIMETHBIMU CBS3SIMH. Yacraeie | mechanics, MKT and thermodynamics, electricity
TFCOMETPHSUIBIK ~ JKOHE  TOJIKBIHIBIK  ONTHKA, | BOIPOCH TEOPUHHM METOAMKH oOydeHus 3aaad | and magnetism, geometric and wave optics,
KBaHTTHIK (u3uKa OOMbIHIIA ecenTepiai OKbITy | mo Mexanuke, MKT wu rtepmoaumnammuke, | quantum physics. Methodology for evaluating

TEOPHSICHI MEH o/licTeMECiHIH HaKTHI | DJIEKTPUUYECTBY u MmarHetusmy, | problem solving.
mocenenepi. Ecentepai  wemymi  Oaranay | rEOMETPHYECKOW M BOJHOBOH  OINTHKE,
onicTemeci. KBaHTOBOW (u3uke. MeToanka OLCHUBAHHS

PCUICHUA 3a/1a4.

Ilocmpexsusummepi/Ilocmpexeuzumut/Postrequisites

Bazoaprama sncemexuwici / Pykosooumens npozpammer | Programmemanager

Hynuposa A.M., Koc:kanosa A.I'. \ Koc:xkanoBa A.I'., Teaeruna O.C.
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3epmmey ecenmepin wiewty adicmemeci / Memoouka pewrenun ucciedosamenwvckux zaoau / Methods of Solving Research Tasks

OKy maxcamut / Yueonasn uens | Purpose

dusukanarel 3epTTey ece0i, OHBIH
KYpPBUIBIMBI, HIBIFAPY EPEKIIETIKTepi KoHE
TaHBIMJIBIK pei TypaJIbl TYCiHIK
KaJIBIITACTBIPY; OKYIIBLIAP/IbIH
»KapaTbUIBICTaHy cayaTThUIBIFbIH
KaJBINTACTRIPY YIIIH 3€pTTey ecenTepiH
HIBIFApy JIaFIbUIAPHI MEH OKBITY

O/IiCTEeMECIH MEHIepy

dopMupoBanue MIPEICTABICHUS 00
UCCIICIOBATENILCKOM  3amaue 1o  ¢usuke, e€
CTPYKTYpe, 0COOEHHOCTAX perieHus H
MO3HABATEIILHON pOJIM; TMPUOOPETCHHE HABBIKOB
pelICHUST W  METOJUKH OOYYCHHS PEIICHHUIO
WCCIICIOBATENILCKUX 3a7ad Uil (hOpMHpPOBAHUS
€CTECTBEHHOHAYYHOU IPaMOTHOCTH yYallluXCs

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

Okvimy namuoiceci / Pezynomamut 00yuenusn / Learning outcomes

Kyperbl ¢oTTi assiKraraHHaH KeiliH Olrim
aJIymbLiap

— 3epTTey (U3UKAIBIK €CENTEPiH ULIbIFapy
ozicTepi MeH Taciepin Oiry KoHE TYCIHY;

— (Qu3uka OOWBIHIIA 3epTTey ecenTepiH
meFapa  Oimy, MNoHapanblK OailaHbICTap
OpHary;

— TIpaKTUKaJaH OTy Ke3€HIHJE ecenTepii
HIBIFapyFa YHpeTy Ke3iHAe KpUTepHalabl
Oaranay >KyHesepiH TYCIHY JKOHE KOJIJIaHy,
— 3epTTey ecemnTepiH IIbIFapyna opTypii
omicTepi KOJIIaHy, KOJIZITaHBUTATHIH
oiCTepAiH TUIMIUIITIH TaNAAY;

— 3epTTEJIETIH TaKBIPBINKA, MAKCAaTKa >KOHE
apHaiiel  OimiM  Oepy  KaXeTTiIiKTepiHe
OalTaHBICTBI ~ OKYIIBUIAPIBIH  IIBIFapa
alaThlH  (PU3UKAIBIK 3€epTTey ecenTepiH
TaHJay eNTUIIKTepl MeH JaFablIapbiH
MEHTepY;

— (U3MKAIBIK 3epTTeY €CenTepiH LIbIFapy
YILiH OKYy cabaKTapbIH jk00anay KbI3METiHIH
0apIbIK KOMIIOHEHTTEPiH CaHalbl TypHe
OpBIHAAY eNTUIIKTEpI MEH JaFAbUIapblH

Hocae yYCIELHOI 0
oOyuarommecsi OyayT
— 3HaTh U MOHUMAThb METOJbl U MPUEMBI PELICHUs
HCCIIE0BATEIbCKUX (PU3NYECKUX 3a/1a4;

— YMeThb peuaTh HUCCIelI0BaTeIbCKUE 3aJaud I10
(1)I/I3I/IKG, YCTaHABJIMBATb MCKIIPECAMCTHBIC CBA3H,

3aBeplIeHHs  Kypca

- [IOHUMATh u IIPUMEHSATH CUCTEMBI
KpUTEPUAJIBbHOTO  OLEHUBAaHUS IMpU  OO0y4YeHUU
pelmIeHUI0  3aJad B IEPUOA  IPOXOXKICHHUS
IIPAKTHUKU;

— NPUMEHATh PA3JIUYHbIE METOJbl NMPHU PELICHUU
UCCIIIOBAaTEIbCKOW  3a7auH, aHAJIN3UPOBATh
3P PEKTUBHOCTH MPUMEHSAEMBIX METO/IOB;

— BJIQJETh YMEHHUSAMHM M HaBbIKaMu [oa0opa
UCCIIEIOBATENbCKUX  (PU3MYECKMX  3aday  JIsd
pelieHuss  yyalmuMHucs B 3aBHCHUMOCTH  OT
U3y4yaeMON TEeMbl, MOCTABJICHHOM I U OCOOBIX
00pa30BaTeNbHBIX OTPEOHOCTEN;

— BJaJeTh YMEHUSAMH M HaBBIKAMH OCO3HaHHO
BBIMIOJHATh  BCE  KOMIIOHEHTHI  JI€ATEIbHOCTH
NPOEKTHUPOBAHUS YUEOHBIX 3aHATUH IO PEIICHHIO
UCCIIEIOBATENbCKUX (PU3NYECKUX 3a/1a4;

—BHOCUTh H3MEHEHHUs B YCIOBUS 3aJauyd WIH

After successful completion of the course,
students will be

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

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

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

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

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

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

— make changes to the conditions of the task or
independently develop tasks depending on the set
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MEHTepY;
— KOWBUTFAH JUJAKTUKAJIBIK MAaKCaTKA XKOHE
OKYIIBUIAPJIBIH ~ €pekiie  OuriMm  Oepy

KaXETTUTIKTepiHe OailIaHBICTBI TarchlpMa
mIapTTapblHa e3repicTep eHrizy HeMmece
TanChIpMaIap/ibl 63 OETiHIIE d3ipIiey.

CaMOCTOSITENIbHO ~ pa3pabarhiBaTh  3a/Jaydl B
3aBUCUMOCTH OT IIOCTaBJICHHOM JUJIAKTUYECKOU
eI W O0COOBIX 00Opa3oBaTEIbHBIX IMOTPEOHOCTEH
YUaIXCs.

didactic goal and the special educational needs of
students.

Ilpepexeuzummepi/llpepexeuzumui/Prerequisites

MatemaTukaiblK Tannay, AHAIUTHKAIBIK
TEOMETPHsl JKOHE  CBI3BIKTBIK  airedpa,
Mexanuka, Monekynaiblk (Qu3nKa KoHE
TepmoauHamuka, Ontuka, Kiaccukanslx
MEXaHUKa, DneKTpoAuHAMHKA JKOHE
apHaibl  CaJbICTBIPMAJIBUIBIK ~ TEOPUSCHI,
MekTenTeri  SKCHEPUMEHT  TEXHHUKACHI,
OJEKTp KOHE MArHETU3M

MarteMaTH4eCKui aHaJu3, Amnanutudeckas
reoMeTpuss W JIMHEWHas anreOpa, MexaHuka,
MonekynspHass  ¢u3uKa ©H  TEPMOJUHAMHUKA,
OnTtuxka, Knaccnueckas MEXaHHKa,
ONeKTpoAMHAMUKA W CIEUUalbHAasg  Teopus
OTHOCHUTEIBHOCTH, TexHuka IIKOJIBHOTO
AKCIIEPUMEHTA, DIIEKTPUUECTBO U MAarHETU3M

Mathematical Analysis, Linear Algebra and
Analytical Geometry, Mechanics, Molecular
Physics and Thermodynamics, Optics, Classical
Mechanics, Electrodynamics and  Special
Relativity Theory, School Experiment Technique,
Electricity and Magnetism

Kypcmuiy kbickawma mazmynot / Kpamkoe codepicanue Kypca |

Coursesummary

MexrenTeri (u3nka KypchiHIA "3epTTEy
ece61" yFBIMBIH  aHbIKTay. Dusnukanbl
OKBITY/IaFbl 3€pTTEy MIHJAETIHIH peJll MEH
OpPHBIH aHBIKTAy; 3€pTTey MIHJICTTEPiHIH
nmoHapablK cunatel. Mexannka, MKT xone
TEPMOJIMHAMUKA, JJIEKTP, JJIEKTp Tiz0eri
TEOPHSCHI, MarHeTH3M, 3JEKTPOIUHAMHUKA,

TEOMETPHUSIIBIK OITHKA, TOJIKBIHIIBIK
OINTHKA, aCTPOHOMUS OolbIHIIA
’KapaTbUIbICTaHy cayaTTBhUIBIFbIH

KaJIBIITACTBIPY YUIIH 3€pTTEy MiHAETTepiH
Tagaay oKoHe Tanjay. OnuMmIuranabIk
JeHreHIeri 3epTTey ecentepin tangay. Tect
TYPIHJIET1 3epTTey TalchlpMaiapbl. 3epTrey
€CEINTEePiH IIbIFAPYAbl OKBITY OiCTEMeECI.
3epTTey ecenTepiH LIbIFapy Ke3eHIEepiH
Oaramay omictemeci. Epekme 6imim Oepy
KKETTUIIKTepl 6ap OKylIbUIapFa apHaJFaH

OnpeneneHue  NOHATHS — «HMCCIEN0OBATEIbCKAs
3ajjauay B IIKOJIBHOM Kypce ¢pusuku. OmnpeneneHue
poIM M MeCTa HCCIIEAOBATENIbCKOM 3aJauu Ipu

o0yuyeHHH dusuke; MEKIUCLIUIIIIMHAPHBIN
XapakTep wuccienoBaTesnbckux 3agad. [logobop u
aHau3 UCCIIEI0BATEIbCKUX 3a1a4 JUIS
(bopMUPOBAaBHHUS €CTECTBEHHOHAY4YHOU
TPaMOTHOCTH o MEXaHHUKE, MKT 51
TEPMOJIMHAMHUKE, JJIEKTPUYECTBY, TEOPUHU
JIEKTPUYECKUX Lemen, MarHeTusmy,
JJNIEKTPOJMHAMUKE,  I€OMETPUYECKOM  ONTHKE,
BOJIHOBOM ONTHKE, aCTPOHOMUHU. AHanu3

MCCJIE0BATENbCKUX 3a/1a4 OJUMITMATHOTO YPOBHSI.
HccnenoBaTenbCckhe 3amadyd  TECTOBOTO  THIIA.
Mertouka o0Oy4deHus peLIeHuIo
HCCIIEA0BATENLCKUX 3a1ad. MeToIuKa OIeHUBaHUS
ATAanoOB  pEHIeHUs  HCCIEAOBATEeNIbCKUX  3ajad.
UccnenoBatenbckue 3amauu IS y4almuxcs C

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.
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3epTTey ecenTepi. ‘ 0COOBIMHU 00pa30BaTEILHBIMU OTPEOHOCTIMHU. ‘

Ilocmpexsusummepi/Ilocmpexeuzumut/Postrequisites

Bazoaprama scemexuici / Pykosooumenw npozpammet | Programmemanager

Hynuposa A.M., Koc:kanoBa A.I'. | Koc:xkanoBa A.I'., Teaernna O.C. |
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Onumnuada ecenmepin wvizapy adicmemeci / Memoouka pewrenusn oaumnuaonvix 3aoay / Methods of Solving Competitive Tasks

OKy maxcamut / Yueonasn uens | Purpose

du3nka MoHIHEH OJUMIIHAIAJIBIK €CerTepIi
ienry JIaF IbLTAPBIH JKOHE OKBITY
OMICTEMECIH KAJIBINTACTBIPY

dopMupoBaHNE HABBIKOB DPEIICHUS M METOIUKH | F
OOydYeHHUs PEIICHUIO0 OJUMITHAAHBIX 3a/1ad 110
busuke

ormation of solving skills and teaching methods

for solving Olympiad problems in physics

Oxwvimy namuoiceci / Pesynomamut o0yuenusn / Learning outcomes

Kypersl ¢oTTi asikraranHaH KeifiH 0inim

ajlyubLiap
— (usuka OOWBIHIIA  OJMMIIUAIAIBIK
TarchIpMaJIapbIH TYpIIepi MEH

KYPBUIBIMBIH 01Ty oHE TYCIHY;

— (u3uKagaH OMUMIHUANATBIK EeCeNTEepAiH
OpTYPJIi TYPJIEPiH LIbIFapa Oiy;
ONIUMITUAIATIBIK  eCenTepi
KOFapbl ~ MAaTeMATHUKAHBIH  €H
o/1icTepl MEH TOCUIIEPIH KOJJaHy;
— €CCeMNTI IIBIFApYABIH op KE3CHIH Tajjaay,
MOHAPAaBIK OaiIaHbICTap OpHATY;
KayilCi3JIK JKOHE ©pT  KayllCi3airi
epexeNepiH OpbIHAal OTBIPHIM, (HU3HKAIBIK
AKCIIEPUMEHTT] >Ko0allail XKoHE OpBIHAAN
Oy, OSKCIEpUMEHTTIK IepeKTepAl OHILY
MKOHE OJIapbl KECTEJIK KOHE Ipa(uKajbIK
TYpJE YCHIHY;

— OJIMMIHUAJANIBIK €CENTEP/Il ISyl OKBITY
oicTeMeciH 6iny;

— €CeMNTI IIBIFapybIH 9p Ke3eHIH Oaranay
JaFbLIAPBIH MEHTEPY;

— CBIHU oOWjayra ue 00my, OapibIK Kociom
KbI3MET OapbICHIHA OKYFa JaibIH 00Ty

HIenyze
THIMI1

ITocie  ycmemnoro 3aBeplIeHus] Kypca
oOyyarommuecst Oyayt
— 3HaTb W IOHUMATh THUIIBI U CIPYKTYPY

OJIUMITMAHBIX 33J1au M0 (GU3UKE;

— YMETb pelliaTh pa3Hble TUIIbI OJIMMIIMAIHBIX 3aa4
1o pU3HKE;

— NpUMEHATh HambOonee 3(pPeKTUBHBIE METOABI U
npuéMbl  BBICHIEH MaTeMaTHKU IpU  pEIICHUU
OJIMMITMAJHBIX 3a/1a4;

— aHANM3UPOBATh KaXKIbIA ATall pelIeHMs 3a/auH,
YCTaHABIIMBATh MEXIIPEAMETHbIE CBSI3U;

— YMETb NMPOEKTUPOBATh U BBIIOIHATH (PU3UUECKUI
OKCTIEPUMEHT,  BBITNIONHSS ~ TPaBWIa  TEXHHUKH
0e30macHOCTM M TOXKapHOH  OE30I1aCHOCTH,
o0pabarbiBaTh SKCHEPHUMEHTAIbHbIE JAaHHBIE U
OpPEACTaBIATh UX B TAaOIUYHOM U TpapuuecKoM
BU/IE;

3HaTh  METOJUKY
OJIMMITUAHBIX 33/1aY;

— BJIQJIETh HaBBIKAMHU OLICHMBAHUS KaXKJIOTO Tara
pellieHus 3aauu;

o0najgaTh KPUTHYECKHUM MBIIUJICHUEM, OBITh
FOTOBBIM K  OOy4eHMIO B  TeyeHHe  Bcell
npo¢ecCHOHATIBLHOMN 1 TETbHOCTH

Oo0y4eHHsT  PELICHHIO

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

Ilpepexeuzummepi/llpepexeuzumut/Prerequisites

MareMatukanblK Tannay, AHaTUTHKAIBIK
TEOMETPUS KOHE CBI3BIKTHIK  airedpa,
Mexanuka, MonekynanblK (U3HKa KOHE

MaremMarnueckuit aHanus, AHanutnueckas
reoMeTpuss W JIMHeWHas anreOpa, MexaHuka,
MornekynsipHas  ¢u3Mka W TEepPMOJMHAMHMKAa,

Mathematical analysis, Linear Algebra and
Analytical Geometry, Mechanics, Molecular
Physics and Thermodynamics, Optics, Classical
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tepMmoauHamuka, OnTuka, Kiaccukansik | OnTrKa, Kitaccnueckas Mmexanuka, | Mechanics,  Electrodynamics and  Special
MeXaHUKa, DNEeKTPOJMHAMUKA XKOHE | DIIeKTpOoJMHAMUKa M ClenuaibHas  Teopus | Relativity
apHaibl CaabICTHIPMAJIBUIBIK TCOPHSICHI OTHOCHUTEJILHOCTH

Kypcmuiy kbickawa mazmynnt / Kpamxoe cooepacanue kypca | Coursesummary

Onumnuana KO3FAIBICBIHBIH TapUXbl. Op
TYpJl JAEHreWJeri MoHAIK OJUMIIHajasap.
MekTenTeri ¢dbuzmka KYPCBIH/IaFbI
OJIMMITHAJIATIBIK €CENITePiH OPHBI MEH POJIi.
Mexkren Qusukacel KypchbIHBIH OeniMepi
OOMBIHIIIA OJIMMIIAAJAIIBIK, ecenrepi
HIBIFApPy diCTEMEC. 5 KoHEe O-ChIHBINTApAA
OJIUMITUAIAIIBIK E€CETTEePAl IIBIFAPy OKBITY
omictemeci; (Qusuka OoWbIHIIA OULTIMHIH
MIPOIIEICBTUKACHI. 7-ChIHBINTA
OJIUMITUA/IATIBIK €CeNTEePAl IIBIFapy OKBITY
omicreMeci. 8-CHIHBINTA  OJUMITAAJAIIBIK
ecenTepAl IIbIFapy OKBITY opicTemeci. 9-
CBHIHBINTA OJIMMITHATAJTBIK ecenrepi
HIBIFAPY OKBITY opicTteMeci. 10-chIHBINITA
OJIUMITHAIAIIBIK E€CETTEeP/Al IIBIFAPy OKBITY
omicremeci. 11-CBIHBINITA OJUMITHALANBIK
€CenTep/l IIBIFApy OKBITY ofiCTeMecl.
DKCTIEpUMEHTTIK TYpAbI HIBIFAPY
omictemeci. TeopusIbIK KOHE MPAKTUKAIIBIK
TypAapAblH  OJUMIHAJANBIK  €CeNnTepiH
HIbIFapy Ke3eHepiH Oaraay olicTeMecl.

Hcropusa onumnuaasoro neuxenus. [Ilpeamernsle
OJIMMIIMAABI Pa3HbIX YPOBHEH. Mecto U poib
OJIMIMAJHBIX 33[a4 B IIKOJIBHOM Kypce (PU3HKH.
Metoauka pelieHuss OJMMIMAAHBIX 3a1ad 110
paszenaM IIKOJBHOTO Kypca (u3uku. Metoauka
00y4eHHUsl pEeUICHUIO OJIMMITMAHBIX 3a/1a4 B 5 U 6
KJjlacce; IpOIEAEBTUKAa 3HaHMH 1o  (usuKe.
Metonuka OO0y4YeHHs] PEIIEHUIO0 OJMMIIMAJHbIX
3ajau B 7 Kiacce. Meroauka o0y4deHUsl peleHUI0
OJIMMIIMAAHBIX 3a7ady B & kiacce. MeToauka
0o0y4yeHMs pEIICHUI0 OJUMIMAIHBIX 3axad B 9
Kimacce.  Meroguka — OOy4eHHS — PELICHHUIO
onuMNMagHbIX 3agady B 10 kiacce. Mertoauka

00y4YeHUs1 pEenIeHUI0 OJUMIUATHBIX 3amad B 11
KJ1acce. Meroanka pelIeHus
AKCIIEPUMEHTAIBHOTO Typa. Meroanka

OLICHMBAHMs JTaloOB PELICHUS OJMMIIHUAIHBIX
3a]1a4 TEOPETUUYECKOr0 U MPAKTUUECKOTO 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

| -

| -

Bazoaprama scemexuici / Pykosooumenn npozpammut | Prog

ramme manager

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

Koc:xxanoBa A.I'., Teaernna O.C.,
KacboimoBa A.T'.

KacnsimoBa A.T'.
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Kypoeninizi ncozapul ghusukanvix ecenmep / Pusuueckue 3aoauu nosvtuiennoii croxcnocmu / Physical Tasks of Increased Complexity

OKy maxcamut / Yueonasn uens | Purpose

TaOuraT TmeH TEXHUKAAArbl (DU3HKAIBIK
KYOBLIBICTAD MEH MPOLECTepli TepeH
3epTTey  YUIIH  KYPACJIUIIrl  KOFaphI
(U3HKAITBIK ecenrepai HIBIFApy
JaFIbUIAPBIH KATBIITACTHIPY

®opMHUpOBAaHUE HABBIKOB pPELICHUS (HU3HMUECKUX
3aj1a4 MOBBILIEHHON CJI0KHOCTH JUISL
yrayOlIeHHOro U3ydeHUsl (PU3UUECKUX SIBICHUN U
IIPOLIECCOB B NIPUPOJIE 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

Oxwvimy namuoiceci / Pesynomamut o0yuenusn / Learning outcomes

Kypersl coTTi askraraHHaH KeiiiH 0ijqim

aJymbLIap

— (MBHMKaNBIK TANChIPMaHBIH KYPIEILIiK
JCHTeHiH, OHBIH IOHAPAJBIK CHUIATHIH
TYCiHY;

— KYpHAEJUIri >KOFapbl ecenTepl UIenry
JaFIbUIapbIHa ue 00Iy;

— ecemTi IIbIFapyAa  KOJJaHBUIATHIH
MaTEMaTHKAIBIK SMICTEp MEH TICLIIepIiH
TUIMJIUTITIH Tanaay;

— KapaTBUIBICTAHy >KOHE MAaTEeMaTHUKAJIBIK
cayaTTBUIBIKKa He 001y,

— CeNnTep/l WIbIFapy YIIH KOJAaHBLIATHIH
MoOJIeTIbIep, TeopeManap MeH (opmymnanap
Heri3iHAe OOBEKTUIepIiH, MPOIECTEP/IIH

MMocae  ycnmemHoro
odyuyarwimuecs OyayT
— TIOHMMAaThb YPOBEHb CJIOXHOCTU (PU3HUYECKOM
3aa4d, e€ MEeKIUCIUILIMHAPHBIN XapaKTep;

— HMETh HaBbIKM DELIEHUS 3a]ay IOBBIIIEHHOU
CJI0HOCTH,

— aHATM3UPOBATh YPPEKTUBHOCTH HCIIOIH3yEMbIX
MU PEIICHUU 33/J]a4d MaTeMaTH4YeCKHX MPUEMOB
U METOJIOB;

3aBepIeHHsl  Kypca

- 06J'Ia,Z[aTB CCTGCTBGHHOHay‘IHOﬁ n
MaTeMaTH4IeCKOM IrpaMOTHOCTBIO,
- O0OBICHATH XapPaKTCPUCTHUKHU 00BEKTOB ,

MPOIIECCOB M SIBIGHUM, HWCXOIS W3 MOJENEH,
TeopeM u (HOpPMYN, UCTONB3YEMBIX NJISl PEIICHUS
3a/ay;

After successful
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

completion of the course,

’KOHE KYOBUIBICTApIbIH CHIIATTaMalapblH | — yMETh MPOCKTUPOBATh, MPOBOIUTH U olleHuBarh | complexity, following safety and fire safety
TYCIHAIPY; KaXIBI  JTalm  SKCIEpUMEHTATbHON  3amauum | regulations;
— Kayilci3giKk JKoHe ©pT KayilCi3airi | MOBBIIMICHHOW CIIOKHOCTH, BBINOJHSA TnpaBuiaa | — have critical thinking, be ready to learn
epeKeNIepiH OpBIHAAN OTBIPBIIN, KYPACTUITi | TEXHUKH 0e30macHOCTH u noxapHoii | throughout your professional career
)KOFapbl  HKCIIEPUMEHTTIK  TalChIPMaHbIH | 0€30MaCHOCTH;
opOip Ke3eHIH »>kobanal, >Kyprize KoHE | — 00JajaTh KPUTHYECKUM MBIIUICHUEM, OBITh
Oaranaii Oury; FOTOBBIM K OOy4eHHI0O B TEUYEHHE BCe
— CBIHM OWiayFa ue 0oiy, OGapiblK KociOM | mpodeccuoHaNbHOM NesTeIbHOCTH
KbI3MET 0apbIChIH/IA OKYFa aibIH 00Ty
Ilpepexeusummepi/llpepexeuzumui/Prerequisites
MatemaTukanblK Tanaay, AHAITUTHKAJIBIK ‘ MareMaTH4eCKUi aHaJIms, AHanutnyeckas ‘ Mathematical Analysis, Linear Algebra and
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TeOMETPHsl KOHE  CBI3BIKTBIK  aiuredpa,
Mexanuka, Monekynaiblk (QHU3MKa KoHE
TepmoguHamuka, Ontuka, Kiaccukanblx
MEXaHUKa, DneKTpoAMHAMMKA JKOHE
apHaibl  CaJbICTBIPMAJIBUIBIK ~ TEOPUSCHI,
DneKTp ’KOHE MarHeTu3M, MaTemMaTHKaJbIK
dbusuka oicrepi.

reoMeTpus W JuHelHas anrebdpa, MexaHuka,
MonekynspHass ¢QuU3UKa W TEPMOJUHAMHUKA,
OmnTuka, Knaccrnuaeckas MEXaHHUKa,
ONEeKTpOoAMHAMUKA H  CHElHaJbHAasi  TEopuUs
OTHOCHUTEJIBHOCTH, DJEKTPUYECTBO U MAarHeTU3M,
MeTobl MaTeMaTUIECKON (PU3UKH.

Analytical Geometry, Mechanics, Molecular
Physics and Thermodynamics, Optics, Classical
Mechanics,  Electrodynamics and  Special
Relativity, Electricity and Magnetism, Methods of
mathematical physics.

Kypcmuin kbickawa mazmynol / Kpamkoe cooepycanue kypeca | Coursesummary
Tancelpmanapasl  Kypaenaimiri  GoiibiHma | Kimaccudukamus — 3amad = 110 cnosknoctu. | Classification of tasks by complexity. Equations of
xkiktey. JKorapbl MaTeMaTHKa, CHI3BIKTHIK | YpaBHCHHMS BBICIICH MareMaTuku, JuHeiHoi | higher mathematics, linear algebra and analytical

anreOpa KOHE aHATUTHUKAIBIK TEOMETPHs
TeHIeYJIepi, Karap TEOPHSCHI,
MareMaTHKabIK buzuka, Kypaeni
alfHBIMAITBl (PYHKIUS TEOPHUSCHI, BEKTOPIIBIK
’KOHE TEH30DJBIK Tannay, blkrumanusikrap
TEOPHSCHl JKOHE (DU3UKAIBIK ecenTepi
HIbIFapy/JaFbl MAaTEMAaTHUKAIIBIK CTaTUCTHKA.
HuddepeHunanaplk TeHAeynep: OipiHmii,
eKIHIII YKOHE YKOFaphl PeTTi, OIpKeNKi jKoHE
TeTEepPOTeHIl, TYPaKThl JKOHE aWHBIMAbI
K03 uLreHTTEpi 6ap. Kypaeniniri
KOFapbl E€CENTEepIIiH TOHAPAIBIK CHUIIATHI:
XUMHUSIMEH, OMOJIOTUsIMEH, TeorpadusMeH
OailylaHbIC.

anre6pbl U aHaJIMTHYECKOU IreoOMCTpUH, TCOPHU

pSIOB,  MareMaTHyeckod  (U3HMKH,  TEOpHH
byHKIHIN KOMILJIEKCHOTO MIEPEMEHHOTO,
BEKTOPHOIO M TEH30PHOIO AaHalu3a, TEOPHUH

BEPOSTHOCTEH M MaTeMaTHYECKOM CTATUCTHKH B
pelieHnn bu3nIecKux 3ajad.
Juddepenumanbaple  ypaBHEHUS:  NEPBOTO,
BTOPOTO W BBICHIMX TIOPSIIKOB, OIHOPOIHBIC H
HEOJJHOPOJHBIE, C TOCTOSHHBIMU U TIEPEMEHHBIMU
kod(p¢uimeHTamMu. MeXNpeaMeTHbI  XapakTep
3ajlay MOBBIIIEHHOM CII0)KHOCTHU: CBSI3b C XUMUEH,
ouonoruei, reorpaduei.

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/Tlocmpexsusumu/Postrequisites

Bazoaprama scemexwici / Pykosooumens npozpammet | Programmemanager

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

Koc:xkanoBa A.I'., Teaeruna O.C.,
KacbimoBa A.T'.

KacnsimoBa A.T.
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