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Kipicne

DNEeKTUBTI TOHACP KaTalorbl OKBITYIBIH KpEeIUTTIK >Kyieci OoiibiHIIa
KYpacThIpbUIaIbl. DIEKTUBTI IOHAEP KAaTaJIOThl )KYHEIeHIeH TaH1ay OOUbIHINIA TOHED
Ti31MIH KOHE OJIapIbIH KBICKA CUITATTaAMAChIH KapaCThIPAIbI.

CTyleHT MaMaHJIBIKTapJblH MIHICTTI KOMITOHEHT / JKOFapbl OKY OpPHBI
KOMITOHEHTIHIH MOHJEPIH MEHIepyMEH KaTap, YCHIHBUIBIN OTHIPFaH TaHJay OOMbBIHIIA
MIOHJIEPl TaHIaIl adybl THIC.

DNeKTUBTI MOHJEPAl TaHJayFa djBaiizep keHec Oepeni. CTyIneHT 3/Baii3epMeH
OipJyiece OTBIPBIN, CTYIEHTTIH JKEKE OKY KOCHapblH KYpy YIIIH MOHAEPre »azbuly
HBICAHBIH TOJITHIPAJIBI.

Kypmerti crynentrep! biumiM Oepy TpaeKTOPUACHIHBIH O1pPTYTAaCTBHIFBIHBIH
oinacteipbutybl  Ci3lliH OoJjlalakra MaMaH peTiHJE KOciOW JallbIHBIFBIHBI3ABIH
JIEHIei1HEe BIKIAJ €TETIHIH €CTE€ CAKTaybIHbI3 KEPEK.

BBenenue

[Ipu KpeauTHON TEXHOJIOTUU 00yUYeHUs pa3pabaThIBaeTCA KaTaJIOT 3JEKTUBHBIX
JTUCHUUIUIMH, KOTOPBIA MPEJCTABISET COO0OM CHCTEeMAaTU3UPOBAHHBIM TMEPEUYCHB
JUCLUIUIMH KOMIIOHEHTA 110 BBIOOPY U CONEPKUT KPATKOE X OMHCAHUE.

Hapsiny ¢ u3yueHueM JUCHUIUIMH 00S13aTEIBHOTO / BY30BCKOI'O KOMIIOHEHTA,
CTYJECHT JIOJDKEH BBIOPATH JJI U3YUECHUS JUCIUILIMHBI KOMIIOHEHTA IO BHIOODY.

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

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

Introduction

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

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

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

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



CemecTp 0oiibIHIIIA 3JIEKTUBTI MOHAEPAi 001y /

Pacnpeueneﬂne JICEKTUBHbLIX NTUCHUIIJIUH 110 CEMECTPaM /

Distribution of elective courses by semester

[Monnin ataysl / HaumenoBanue nuciumminasl / The name of the discipline

Kpenurrep
caHbl /
Koma-Bo

KpeInuTOB/

Number of
credits

Axagemust
JIBIK
Ke3eH/
Axan
nepuon/
Academic
period

AHAIMTHKAIIBIK T€OMETpUs /
AHanutuyeckas reoMmeTpus /
Analytic Geometry

ChI3BIKTHIK anredpa skoHe reoMeTpus /
Jluneiinas anreOpa u reomeTpus /
Linear Algebra and Geometry

4

2

Anrebpa sxoHe caHaap Teopusce 1 /
Anrebpa u Teopus uncen 1 /
Algebra and Number Theory 1

Tonrap TeOpUsSICHIHBIH HET131epi/
OCHOBBI TEOpHH TPyTIIT/
Fundamentals of Group Theory

KyKpIK xoHE chI0aiiac >KeMKOPIIBIKKA KapChl MOJICHUET HEri3aepi /
OcHOBBI IpaBa U AHTUKOPPYILIUOHHON KYJIbTYPHI /
Basics of Law and Anti-Corruption Culture

DKOHOMUKA KOHE KOCIMKePIiK Herizaepi /
OCHOBBI 5KOHOMHKH ¥ TIPEINTPUHAMATETHCTBA /
Basics of economics and business

Kembacuisiibik Herizaepi /
OcHoBsI nuIepcTBa /
Basics of Leadership

DKOJIOTHS KIHE TIPIILUIIK Kayirnci3iri Herizaepi /
DKOJIOTHS M OCHOBBI O€30MMACHOCTH KU3HEECATENILHOCTH /
Ecology and Basics of Life Safety

FrutbiMu 3epTTeyiepiiH Heri3aepi )KoHe aKkaIeMHsIIBIK XaT /
OCHOBBI Hay4YHBIX UCCIIEIOBAaHHUH U aKaJIeMHUYECKOe MUCHMO /
Basics of Research and Academic Writing

KapxbUTBIK cayaTTBhUIBIK HETi3/1epi /
OcHOBBI (PMHAHCOBON TPAaMOTHOCTH/
Fundamentals of financial literacy

Anrebpa xoHe caHAap TEOPUSICHI 2 /
Anrebpa u Teopus uucen 2 /
Algebra and Number Theory 2

OyHKIMOHANIBIK aHaJIU3Tre Kipicrie/
BBenenue B GyHKIMOHAIBHBIN aHaMN3/
Introduction to Functional Analysis

I[I/ICKpCTTi MaTeéMaTHKa )XKOHC MaTEMaTHUKAJBIK JIOTHKA /
HI/ICerTHaSI MaTeMaTHKa ¥ MaTeMaTH4eCcKast JIOTHKA /
Discrete Mathematics and Mathematical Logic




AHanmu3 oHe KOMOMHATOpHKa /
AHanu3 u KoMOMHaTOpHKa /
Analysis and Combinatorics

JuddepeHnnanapiKk TeoMeTpHs KOHE TOIOIOTHs/
Huddepenunanbaas reOMETpHst U TOMOJIOTHs/
Differential Geometry and Topology

JleHec xKoHEe AUCKPETTI TeOMETPHS
BBIHYKJ'IaSI " JUCKPETHAA TCOMETPUA
Convex and Discrete Geometry

JubdepeHumanapix TeHaeyaep /
Juddepenunanbubie ypaBHEHHS /
Differential Equations

MatematukaiblK (pu3uKa TeHaeyIepi /
YpaBHeHHs] MaTeMaTHYECKON (HU3HUKH /
Equations of Mathematical Physics

MatemaTukaHbl OKBITY 9JIICTEMECIH/IET] aKMapaTThIK TEXHOIOTHUsIIAp /
WudopmanroHHbIe TEXHOJIOTHU B METOUKE MPETIOaBaHUS MATEMAaTUKH /
Information Technologies in the Methodology of Teaching Mathematics

Kasipri 6i1iM 6epy TexHOJIOTHsIaphl/
COBpeMeHHBIe 06paSOBaTeJIbHBIe TEXHOJIOTHH /
Modern Educational Technologies

Minor

Hucnunnuna 1

Jucrunnuna 2

Hucrunnmna 3




1
Elective disciplines for 1nd year students

1 kypc cTyaeHTTepiHe apHAJIFAaH JIeKTHBTI IIHAEP / DJIeKTHBHbIE IUCHUILIUHBI VI CTy1eHTOB 1 Kypca /

Ananumuxanvlx 2eomempus / Ananumuueckan ceomempus / Analytic Geometry

Oxy maxcamul / Yueonas yenv/ Purpose

AHaJINTHKAJIBIK, r€OMETPHUSIHBIH Herisri | U3yuenne 06a30Bbix moHsTHi anamutudeckoi | Study of the basic concepts of analytical
YFBIMJIAPBIH ~ OKBITY, IIOH  TaKbIPHINTaphl | TCOMETPHH, OCBOCHHUE OCHOBHBIX THpUEeMOB | geometry, mastering the basic techniques for
OOMbBIHINIA TPAKTHKAJIBIK €CeNTep/i UICHIyAiH | pelieHus NpaKTHYeCKUX 3amad mo Ttemam | solving practical problems on the topics of the
HETI3T1 9/IiCTepiH Urepy JMCIUTUTHHBI discipline
Oxbimy namuorceci / Pesynomamut 06yuenus / Learning outcomes

Kypcrbi CoTTI asiKTaFraHHaH keiiin | [Tocsie  ycmemHoro 3aBepmeHusi  kypca | After successful completion of the course,
olriMaymbLIap odyuarommecst OyayT students will be

1. MeKTen KypChIH/Ia aHAIMTHKAIBIK reoMeTpust | 1. oOnamaTh 6a30BbIM MOHATHHHBIM ammapatoM | 1. possess the basic conceptual apparatus for
OemimMaepin OKBITY/IbIH HETI3r | JUId TpernofaBaHus pa3aelioB aHanuTHueckoi | teaching sections of analytic geometry in the

TYKBIPBIMIAMAITBIK amiiaparbl OOJyHI,

2. eKl HYKTEHIH apaKallbIKThIFbIH Ta0y, KECIHI1HI
OepinreH  KaTblHacta  0eily,  BEKTOPJIBIK
anreOpaHblH HETI3rl YFBIMAAPBIH, TY3y MEH
Ka3bIKTBIKTBl aHBIKTAYABIH OPTYPJl TICUIAEPIH
oineni;

3. KUCBIKTapJblH TYPJIEPIH JKOHE EKIHII PeTTi
OerTepai TaHy;

4. MpaKTUKAJBIK €CeNTep/ll MIeIyre >KeTKUTIKTI
KeJiemjie aHAJMTUKAJIBIK TeOMETPHUSIHBIH
TEOPUSIIBIK HETI3JIEPIH MEHTEPY;

5. anmran OumiMaepl MEH AaFAbUIapbiH cabakTac
MOHJEPAl OKy Ke3iHAe JKOHE MaTeMaThKa
MYFaTiMi peTiHe KociOu KbI3METiH/IE KOJJaHy;
6. ocel TmoH OoifblHIIA anFaH OUTIMIEPIH
MaTeMaTHKAJIBIK Tajjay €CenTepiH IIeuryre
KOJIJaHy

TCOMCETPHH B HIKOJIBHOM KYPCC,
2. HaxXOAUTh paCCTOAHUA MCKIY ABYMS TOUKAMHU,
ACJICHUE OTPE3Ka B JAHHOM OTHOIICHHWM, 3HACT

OCHOBHBIE  TOHATUS  BEKTOPHOH  anreOpsl,
pa3nuyYHble  CIOCOOBI  3afjaHusl MNpsSMOM U
IJIOCKOCTH;

3. pacmo3HaBaTh BU/bI KPUBBIX U MOBEPXHOCTEN
BTOPOT'O MOPSIKA;

4. BmameTb  TEOPETHUYECKUMH  OCHOBAMH
AHAJIUTHYECKOM reOMETpUU B o0beMme,
JOCTAaTOYHOM JUIS  PEIICHUS TPAKTHIECKUX
3ajau4;

5. NPUMEHATH TMOJIYYECHHbIC 3HAHUS U HaBBIKU
MPYU U3YYEHUHU CMEXKHBIX AUCLUUIUIMH U B CBOEH
npopECCHOHAIBHONW ~ JICSITEIbHOCTH  YUUTENS
MAaTEMaTUKU;

school course;

2. find distances between two points, division of
a segment in a given relation, know the basic
concepts of vector algebra, different ways of
defining a line and a plane;

3. recognize types of curves and surfaces of the
second order;

4. master the theoretical foundations of analytic
geometry in the amount sufficient for solving
practical problems;

5. to apply the acquired knowledge and skills in
the study of related disciplines and in his/her
professional activity as a teacher of mathematics;
6. to apply the knowledge obtained in this
discipline to solve problems of mathematical
analysis; 6. to apply the knowledge obtained in
this discipline to solve problems of mathematical
analysis




7. aHAMTUKAIBIK TCOMETPHSHBIH JIaMYybIHBIH
Ka3ipri 3aMaHfbl TEHACHIMSUIAPBIH OHE OHBI
KOJIJIaHy IbI MEHTEPY;

8. ecenTepi INEHIYAIH JXOHE TeopeMaap/Ibl
TONIETICYAIH THIM/II O/TICIH TaHAay

6. MPUMEHSATH MOJIYYEHHbIE 3HAHUS IO JIaHHOU
JTUCLUIUIMHE Ui pereHus 3aja4
MaTEMaTHYECKOI0 aHaJIn3a

7. BIAAETh COBPEMEHHMM HalpaBJICHUSIMU
pa3BUTUS AHAIMTHYECKOW TEeOMETpUM U €€
MPUIIOKEHU;

8. BBIOMpaTh S((EKTUBHBIH METOH pPEUICHHUS
3aJa4u M J10Ka3aTeabCTB TEOPEM

7. to know the modern directions of development
of analytical geometry and its applications;

8. choose an effective method of solving
problems and proving theorems

Kypcmuiy kbickawa mazmynwt / Kpamxoe codepacanue kypca/ Course summary

AHQJINTUKAIBIK ~ T€OMETPHUSHBIH  KapamnailbiM
ecenrepi. [loysApnbiK, cdepanblK, MIMHAPIIK
KOOP/AMHATAJIBIK xKyHenep. JlexapTThIK
TIKOYPBIIITHI KOOPJMHATTAPABI TYPIACHIIPY.
Bekropnap Teopuschl. XKa3bIKTBIKTaFbl TY3Y.1H
teHaeyynepl. JKa3pIKTBIK TE€H  KEHICTIKTErl
TY3YIiH TeHaeynepi. EKiHi peTTi ChI3bIKTap MEH
oeTTep

IIpocrenimme 3a/1aun aHAJINTUYECKOUN
TE€OMETPHH. [TonspHsble, chepuueckue,
HWIMHAPUYECKUE CHUCTEMBI KOOPJMHATHI.

[IpeoGpa3oBaHue OEKapTOBBIX MPSAMOYIOJIbHBIX
KOOpJUHAT.

Teopus BekTOpOB. YpaBHEHUs IpsAMOM Ha
IIJIOCKOCTH. YPaBHEHUs IUIOCKOCTU U MPSIMOU B
MIpOCTpaHCcTBe. JIMHUM M MOBEPXHOCTH BTOPOTO
MOpsAKa

The simplest problems of analytical geometry.
Polar, spherical, cylindrical coordinate systems.
Transformation  of  Cartesian  rectangular
coordinates.

Theory of vectors. Equations of a straight line on
a plane. Equations of a plane and a straight line in
space. Lines and surfaces of the second order

Hocmpexsusummepi / [locmpexsusumat/ Postrequisites

JIucKpeTTi MaTeMaTHKa >KOHE MaTeMaTHUKAaIbIK
Jorvuka, AHanu3 )koHe KOMOMHATOpuKa, Anredpa
YKOHE caHJap TEOPUsCHI |

JluckpeTHas MaTeMaTHKa U MaTeMaTU4ecKas
JorvuKa, AHaJIU3 ¥ KOMOMHATOpUKa, Anredpa u

Teopust uncen |

Discrete Mathematics and Mathematical Logic,
Analysis and Combinatorics, Algebra and
Number Theory 1

bazoapnama scemexuici / Pykosooumens npozpammst/ Programme manager

Ackanbaesa I'. b.

| AckanGaesa I. b.

\ Ascanbaeva G. B.




CoizoikmolK anzeopa ycane ceomempus / Jluneinas anzeopa u 2eomempus / Linear Algebra and Geometry

OkKy makcamut / Yueonan yenv/ Purpose

CTyIEHTTEpAl  CBI3BIKTHIK  airedpa  JKoHE
reOMETPHsl MOHIHIH HETIi3r YFBIMIAapbIMEH KeTe
TaHBICTBIPY, CTYJICHTTEpPre OpTYpJi ecenTep
HIBIFapy OapbICBIHIA anreOpa KOHE
T€OMETPUSHBIH HETIi3T1 TaKbIPHINTApbIH KOJIaHa
OlTy JarapIChIHA YHpETY

[MO3HAKOMUTb  CTYACHTOB C  OCHOBHBIMHU
MOHATUSMHM JIMHEWHON anredpbl M TI'€OMETPUH,
HAay4UTb CTYyJECHTOB yMCHMIO HCIIOJIb30BaTh
OCHOBHBIE TEMBl anreOpbl U TEOMETPUHU B
[TPOLIECCE PELICHUs Pa3IMYHbIX 3a]a4.

to introduce students to the basic concepts of
linear algebra and geometry, to teach students the
ability to use the basic topics of algebra and
geometry in the process of solving various
problems.

OKbimy

Hamuodiceci / Pesynomamol 06yuenus /Learning o

utcomes

Kypcersl CTTI KeliH
OimiManymbLIap

1. CBIBBIKTBIK TEHJICYJIEp MEH MaTpuiaiap,
oJlapblH KacueTTepl MeH amalfapbl Typajbl
Heri3ri OUTIMAEpIH TI3IMIELY;

2. ChI3BIKTHIK TE€HACYJIep KyHeciH memryae ["ayce
OMICIH KOJIaHYy;

3. BeKTOpJap, OJAPAbIH CHI3BIKTHIK TOYEJCI3AIri
JKOHE HET13Jiepl Typajbl TeopemMaiapibl Oiy;

4. KEHICTIKTerl BEKTOpJapMEeH amajijap MeH
OJIapBIH TEOMETPHSITBIK MaFbIHACHIH TYCIHY;

5. MaTpunaJapJblH MEHIIKTI MOHJEpl MEH
MEHIIIKTI BEKTOPJIApPBIH Ta0y;

asiKTaraHHaH

6. eKiHII pPeTTi KUCBIKTAPABIH HACACHIH KOHE
OJIap IBIH TCOMETPHSITBIK MarbIHACHIH
CAJIBICTBIPY;

7. TpaaMieHT OMICiH KOJJaHa OTBIPBIN, KOl
alfHbIMaNbl  QYHKIMSUIApAbl MUHUMH3ALUSIAY
€CeNTepiH IIeNTy SICTEpPIH aHBIKTAY;

8. ecenTepi IIEHIYAIH QHE TeopeMaiapabl
TONENASY MIH THIMAI 9MIICIH TaHIay

IMocae ycmemHoro
odyuaruuecs OyayT
1. nepeuncnsaTe 0a30Bble 3HAHMSI O JIMHEHHBIX
YPaBHEHMSIX M MaTpHLlaX, HX CBOICTBAX M
orepanusx;

2. mpumeHATs Meton I'aycca it perieHus
CHUCTEM JIMHENHBIX YPABHEHUH;

3. BIaIeTh TEOpEMaMH O BEKTOpax, UX JTMHEHHOU
HE3aBHCUMOCTH U 0a3ucax;

4. pasz0epaTbCsi B OIEpalusiX C BEKTOpaMH B

IIPOCTPAHCTBE U UX T€OMETPUUECKOM 3HAUYEHUU;
5. HaxomuTh COOCTBEHHBIE 3HAYEHUS U
cOOCTBEHHBIE BEKTOPBI MaTPHII;

6. cpaBHMBaTh TpeACTaBICHUE
BTOPOTO TMOpSAAKa M HX
3HA4YEHUH,

7. ompenensATbMETOAbl pEIIeHHs 3aJad Ha
MUHUMH3ALUIO QYHKIUNA MHOTHUX NTEPEMEHHBIX C
MOMOIIbIO0 METO/Ia TPa/IUEHTA,

8. BbIOMpaTh A(PPEKTUBHBIA METOJ peIIeHUs
3aJia4d ¥ JOKa3aTeabCTB TEOPEM

3aBeplIeHHs  Kypca

0 KpPHUBBIX
reOMCTPUICCKOM

After successful completion of the course,
students will be

1. list basic knowledge of linear equations and
matrices, their properties and operations;

2. apply the Gauss method to solve systems of
linear equations;

3. master theorems about vectors, their linear
independence, and bases;

4. understand the operations on vectors in space
and their geometric meaning;

5. find eigenvalues and eigenvectors of matrices;
6. compare the idea of second-order curves and
their geometric meaning;

7. determine methods of solving problems on
minimization of functions of many variables
using the gradient method;

8. choose an effective method for solving
problems and proving theorems

Kypcmuiy kvickawa mazmynot / Kpamkoe codepycanue kypca/ Course summary
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Matpunanap xoHe aHbIKTayblITap. ChI3BIKTHIK
keHicTikTep. KoMmuieke cannap. AHaIMTHKAIIBIK

reOMETPHUSIHBIH KaparnaibiM ecemnrepi.
[TonspibIk, chepablk, ATUHIPITIK
KOOpAUHATAJIBIK Kyienep. JlexapTThIK

TIKOYPBIIITH KOOPIAUHATTAPABI TYPICHAIPY.
Bexropiap Teopusichl. JKa3bIKTBIKTAFBl TY3YIiH
tenaeysaepi. Ka3bIKTBIK TEH  KEHICTIKTEri
TY3yIiH Ttenzaeynepi. EkiHII peTTi ChI3BIKTap
MEH 0eTTep

Matpuibl U ONPEHCIIUTEIN. JInneiinbie
rpoctpancTsa. KoMIuleKCHbIE Yncia.
[Ipocreiimme 3a1a4u aHATUTUYECKON IT'€OMETPUH.
[lonspuble, chepuyeckue, UUIMHIPUYECKUE
CHCTEMBI KOOPAMHATHI. [IpeobOpazoBanue
NEKapPTOBBIX MIPSIMOYTOJIBHBIX KOOPINHAT.
Teopuss BEKTOpPOB. YpaBHEHMs MNPSIMOM Ha
IJIOCKOCTH. YPaBHEHHUS IJIOCKOCTH U NIPSIMON B
rpocTpaHcTBe. JIMHUKM M TOBEPXHOCTH BTOPOIO

IIOpsAJAKa

Matrices and determinants. Linear
Complex numbers.

The simplest problems of analytical geometry.
Polar, spherical, cylindrical coordinate systems.
Transformation of  Cartesian  rectangular
coordinates.

Theory of vectors. Equations of a straight line on
a plane. Equations of a plane and a straight line in

space. Lines and surfaces of the second order

spaces.

Iocmpexsusummepi / [locmpexsusumwt/ Postrequis

ites

JIMCKpeTTI MareMaThKa KOHE MaTeMAaTHUKAIIbIK
JoruKa, AHal3 )KoHe KOMOMHATOpHKa, Anreopa
KOHE caHJap TeopHschl |

JuckperHas MaremMaTMKa W MaTeMaThyecKas
JoTuKa, AHATU3 ¥ KOMOMHATOpHKa, Anredpa u
Teopus uucen 1

Discrete Mathematics and Mathematical Logic,
Analysis and Combinatorics, Algebra and
Number Theory 1

bazoaprama sicemexuici / Pykosooumens npozpammer/ Programme manager

AckanOaeBa I'. b.

\ AckanOaeBa . b.

‘ Ascanbaeva G. B.
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2
Elective disciplines for 2nd year students

2 Kypc CTy/JAeHTTepiHe apHAJIFAH YJIEKTHUBTI MOH/ep / DJIeKTHBHbIE TUCHHUILTUHBI VISl CTYIEHTOB 2 Kypca /

Anzebpa scone canoap meopusicol 1/ Anzeopa u meopus uucen 1/ Algebra and Number Theory 1

OKy makcamut / Yueonasn uens | Purpose

Crynenrrepre anreOpaHbIH HETi3Ti YFBIMAAPBIH

OOydeHue CTYJIEHTOB OCHOBHBIMU MOHSITHSIMU

Teaching students the basic concepts of algebra:

YHpETy: ChI3BIKTBIK TOYEJIIIK, PAHT, CHI3BIKTHIK | alnreOph: MaTeMaTUYECKOU kounenuuu | the  mathematical concept of linearity,
KEHICTIK, KOMIUICKC CaHAap opici JKOHE | JIMHEHHOCTH,  peanm3yemoit B mousTusx | implemented in the concepts of linear
KOIMYIIETIKTED CaKMHAJIaphl YFBIMAApBIHAA | IMHEHHOW 3aBHCHMOCTH, panra, juHeiiHoro | dependence, rank, linear space, the field of
Kysere achIPbUTATHIH CBI3BIKTBIKTBIH | IIPOCTPAHCTBA, II0JIE KOMIUIGKCHBIX uucen u | complex numbers and the polynomial ring
MaTEMATHKAIBIK TY)KBIPbIMIaAMAIAPbIH OKBITY KOJIbI[a MHOTOYICHOB

Oxvimy nomuceci / Pezyiomamut 00yuenusn / Learning outcomes
Kypernl caTTI asKTaFaHHAH keiiin | [Tocie  ycmemrHoro 3aBepmenusi  kKypcea | After successful completion of the course,
olriMmasymbLiap o0yuarmmecsi OyayT students will be

1. anreOpa »oHe caHap TEOPUsACHl MAa3MYHBIHBIH
TEOPUSIIBIK HETI3/IepiH OLTy;
2. opTypiai  anredpalnblk
aHBIKTAY )KOHE aXKBIPATy;

3. anreOpaHblH anreOpaiblK amManjgapbl Oap
KUBIH PETIHJIE TYCIHIMH TYCIHIIpY, TOI
TEOPHSIChl MEH CaKMHAa TEOPHUSCHIHBIH HETi3ri
MOJIIMETTEPIH TaJKbLIAY;

4. anraH  OuUTIMIEpiH  aHBIKTAYBIIITAPAbI
€CeTTey/Ie KOHE CHI3BIKTHIK TCHIEYJIep KYHeciH
HIenry/ie KoJJIaHy.

5. CBI3BIKTBIK TEHJEYJIep >KYHEeCiH MIenry/iH
OpPTYPJIi 9/IiCTEPIH KOPCETY;

6. aNbIHFaH HOTIDKENEepIl Taljgay IKoHe
CaJBICTBIPY, (pOpMyIIaiapabl MIbIFapy;

KYPbUIBIMIapAbI

1. 3HaTh TeOpeTHYEeCKHE OCHOBBI COJAEP)KAHUS
anredpbl U TEOPUU YHCET,

2. ompeaensaTb M OTJIAYATh
anredpandeckue CTpyKTyphl;

3. OOBACHSThH MOHATHE ANTeOpbl KAK MHOKECTBA
Cc airedpavyecKuMu oOmepalusMu, 00CYyXIaTh
OCHOBHBIE CBEJICHHS] TEOPUU TPYMI U TEOPHU
KOJIel;

4. TPUMEHATh TOJNYYCHHbIE 3HAHUA IIPH
BBIUMCJIICHUM OIpeAenuTeNeld, Mpu pelieHnun
CUCTEM JIMHENHBIX YPAaBHEHUMN.

5. JIEMOHCTPUPOBATh  pa3IUYHbIE
peLIeHHs CUCTEM JINHEHHBIX YpaBHEHU;
6. aHANM3MpPOBATh W CPaBHUBATH IMOJYUYCHHBIC
pe3yJbTaThl, BEIBOAUTH (POPMYJIHI;

pa3jInuHbIC

METOBI

1. know the theoretical foundations of algebra
and number theory content;

2. identify and distinguish between different
algebraic structures;

3. explain the concept of algebra as a set with
algebraic operations, discuss basic information
about group theory and ring theory;

4. apply knowledge gained in calculating
determinants, solving systems of linear
equations.

5. demonstrate various methods of solving
systems of linear equations;

6. analyze and compare results obtained, derive
formulas;

7. classify proofs and solve problems in linear
spaces as well as in Euclidean spaces
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7. nonenaeMenepAl JKIKTEY MKOHE CBI3BIKTBHIK
KOHE EBKJIMATIK KEHICTIKTEpAEri ecenTep/il
Ienry
8. momenaeyre opTYpil TOCUIIEPAl CABICTBIPY
KoHe Oararay >KoHe J1aneni Oanama yChbIHY

7. ximaccupuIUpoBaTh  JOKa3aTeIbCTBA U
peliaTh 3a7ja4d B IMHEWHBIX TPOCTPAHCTBAX, TaK
U B €BKJIMJIOBBIX MPOCTPAHCTBAX
8. cpaBHUMBAaTh W OLIEHUBATh Pa3HbIC IMOIXOJbI
JIOKa3aTeJIbCTB U apryMEHTUPOBAHO MpeJIarathb
aNbTepHATUBHBIC

8. compare and evaluate different approaches to
proofs and reasonably propose alternative ones

Ilpepexsuzummepi / Illpepexsuzumot / Prerequisites

BHCMGHTapJ'IBIK MaT€MaTHKa, AHaIMTHKAIBIK,

reoOMeTpus

BJ'ICMGHTapHaSI MaTCMaTHuKa, AHanutHueckas

reOMeTpus

Elementary mathematics, Analytic Geometry

Kypcmuiy kbickawa mazmynst / Kpamkoe codepicanue kypca/ C

ourse summary

JXKublHaap TeOpUSCHIHBIH 3JIEMEHTTEPI,
Anre6panap. Canaslk xyienep. Kommieke
caHjap epici. N -1 peTTi aHBIKTAYBILITAP.
Apu]MeTHKaIBIK N-6JIIEeM/Ii BEKTOPIBIK
KeHicTiK. Marpunanap. ChI3bIKTBIK TEHICYIEP
xyhecl. ChI3bIKTBIK KeHICTIKTEp. EBKIIN
KEHICTIT.

DNeMeHTbl  TEOPUH  MHOXKECTB.  AJreOpsl.
Yucnossle cuctemsl. [1o1e KOMIIIEKCHBIX YnCE.
Onpeznenureny N-ro nopsjaka. Apupmernueckoe
N-MEpPHOE BEKTOPHOE NPOCTPaHCTBO.MaTpHIIbL.
CucreMbl JMHEHHBIX YypaBHEHUH. JIuHelHbIE
IIPOCTPAHCTBA. EBKIIMIOBBI MOCTPAHCTBA.

Elements of set theory. Algebra. Numerical
systems. The field of complex numbers.
Determinants of the nth order. Arithmetic n-
dimensional vector space.Matrices. Systems of
linear equations. Linear spaces. Euclidean spaces.

Hocmpexsusummepi / [locmpexsuszumat/ Postrequisites

Anrebpa JkoHe caHap TEOPUsICHI 2

‘ Anrebpa u Teopus yucen 2

| Algebra and Number theory 2

bazoaprama rcemexuici / Pykosooumens npozpammel/ Programme manager

Ackanbaesa I. b.

‘ Hemucenos b. H.

‘ Demisenov B. N., Ascanbaeva G. B.
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Tonmap meopuscoinoviy nHezizoepi/ Ocnosvt meopuu zpynn/ Fundamentals of Group Theory

Oky maxcamul / Yueonan yenv/ Purpose

[Ton  anreOpanblH ~ Heri3ri  00BEKTUIEPIH
TepeHJEeTIN  OKyra  OarbiTTanFaH.  Kypc
OapbIChIHIa TONTAap — OEJNTLIl Oip akcHomanapra
ColiKec KeleTiH Oip OWHApIBIK ONepamuschl 6ap
KUBIHIAp KapacTelpeuiafbl. Kypce aOcTpakrini
OiiJlay MEH JIOTMKAJIBIK MMalbIMIayabl JaMbITyFa

BIKIIAJ ere OTBIPHIII, alyaH Typ:i
MaTEeMATHKAIBIK  €CENTepal  Iemry  JKOHE
MaTeMaTUKaHbIH JKETUIIIpUIreH  OeiMuepiH

OJlaH dpi OKY YIIIH KaXETTi TONTap TCOPHSICHIH
TepeH TYCIHY/1 KaJbIITaCThIPaIbI.

JlucuuiuinHa HampaslieHa Ha  YNIyOJeHHOe
M3y4YeHUE OCHOBHBIX OOBEKTOB anreOpel. B
paMKax Kypca paccMaTpUBarOTCs TIpyHIbl —
MHO)KECTBA C OJIHOM OWHaApHOH omepaiuen,
YIIOBJIETBOPSIOIIEH OIPEICIIEHHBIM aKCHOMaM.
Kypc crmocobcTByer pa3BuTHIO aOCTPaKTHOTO
MBILUIEHUS] W JIOTHYECKOTO0  PacCyXAEHus,
(bopmupyst riry0oK0oe TOHUMaHKUE TEOPUH TPYIII,
HE00X0MMOE JUIsl PELIeHUs pa3HOOOpa3HbIX
MaTeMaTHYeCKUX  3adad M JaJIbHEHIIero
U3y4EHUs NPOJBUHYTHIX pa3/ieoB MaTEMaTHKH.

The discipline aims to provide an in-depth study
of the fundamental building blocks of algebra.
The course covers groups — sets with a single
binary operation satisfying specific axioms. This
course fosters the development of abstract
thinking and logical reasoning, building a
profound understanding of group theory essential
for solving diverse mathematical problems and
further study in advanced mathematics.

OKbimy

namuceci / Pezyniomamol 00yuenus / Learningoutcomes

Kypcerbi CITTI KeiliHn
oitiManymbLiap

1. Kypc Ma3MyHBIHBIH TEOPHUSUIIBIK HETi3JIepiH
oury;

2. TONTap TEOPHSCHIHBIH OpTYpIi
o/IiCTEPIH aHBIKTAY JKOHE aXKbIpaTy;

3. ©3 ce3iMeH alThIN, TeOpeManap/ibl KaiTa airy;
4. TonTap TEOPUSACHIHIaFbl aKCHOMATHKAHBI 01Ty
’KOHE HET13T1 9/licTepl KOIJIaHy;

5. 1K1 TOTNITHI aHBIKTAY (haKTOP TONTHI Kypa 011y,
6. aJplHFaH HOTIDKENEpAl Tajujay O KoHE
CaITBICTBIPY, (pOpMyITaiapap! MIbIFapy;

7. nonenaeMenepal KIKTey KoHE Macerenepi
nienry

8. nmomenneyre opTYpil TOCUIAEpAil CalbICTBIPY
KoHE Oarajay JKOHE Jonelil OajaMa YChIHY

asiKTaraHHaH

ecenTey

Ilocne  ycnmemHoro
oO0yuyaromuecsi OyayT
1. 3HaTh TEOPETHYECKHE OCHOBBI COEpKAHUS
Kypca.

2. OIpeneNATh U Pa3inyaTh pa3IMyHbIe METO/bI
BBIYMCIICHUI B TEOPUU TPYIIIL.

3. BbIpaxaTb COOCTBEHHBIMHU
nepeopMyIpoBaTh TEOPEMBI;
4. 3HaTh AaKCHMOMAaTUKy B TEOPHUM TPYNI H
IMPUMCEHATH OCHOBHEBIC METO/bI.
5. ompenensaTs MOArpPYMILY,
dakTop-rpymniy.

6. aHaMM3MpOBaTh M CpPaBHHUBATH IOJyYEHHBIE
pEe3yJIbTAThl, BEIBOAUTE ()OPMYIIbI;

7. KaccU(pUIMPOBATH I0KA3aTENbCTBA U PEIIaTh
3a7auu

3aBeplIeHUs]  Kypca

CJIOBaMH U

YMETb CTPOUTH

After successful completion of the course,
students will be

1. know the theoretical foundations of the course
content.

2. identify and distinguish various calculation
methods in group theory.

3. paraphrase theorems in one's own words.

4. know the axiomatics in group theory and apply
main methods.

5. define a subgroup, to be able to construct a
factor group.

6. analyze and compare results and derive
formulas;

7. classify proofs and solve problems
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8. CpaBHHUBATb M OLCHUBATHL PA3HBIC MOAXObI
J0Ka3aTCjIbCTB U apryMCHTHUPOBAHO IIpE€ajiaraTtb
AIBTCPHATHUBHLIC

8. compare and evaluate different approaches of
proofs and propose alternative approaches in a
reasoned manner

Kypcmoty Kbickawa mazmynst / Kpamkoe cooepcanue Kypca/ C

ourse summary

Tomn, imki Torm, roMoOMOp(U3M CUSKTHI YFBIMIAD,
coHnmaii-ak  Jlarpamx  TeopeMachl  CHSKTHI
MaHBI3/1bl TeOpeMajIap 3epAeIcHe Il

W3yuatorcst Takue TOHATHS, Kak TpYIIa,
NoArpymnmna, romMmoMopdusMm, a TakkKe Ba)KHbIC

TEOPEMBI, HAIIpUMEP, Teopema Jlarpanxa.

Concepts such as group, subgroup, and
homomorphism are explored, along with

important theorems like Lagrange's Theorem.

ITocmpexsusummepi / [locmpexeusumeut/ Postrequisites

AunreOpa »xoHe caHJap TCOPHSICHI 2

‘ Aunrebpa u Teopus yucen 2

| Algebra and Number theory 2

bazoaprama scemexwici / Pykosooumens npozpammel/ Programme manager

AnmMbaeB AimmOek AnmpicOaeBuY

Hemucenos bepux Hyprazunosuu

Demisenov Berik Nurtazinovich,

15




KYKbIK scane coloaiinac sncemMKopablKKa Kapcol MaoeHuem nezizoepi/ Ocnoevl npasa u anmuxkoppynyuonnou Kyasmypul / Basics of Law and Anti-

Corruption Culture

Oky maxcamul / Yueonas yenw / Purpose

Cpi0aiisiac  )KeMKOPJIBIKKA ~KapChl  1C-KHMBLT
OOWBIHIIA KYKBIKTBIK OULTIM MEH a3aMaTThIK
YCTaHBIM JKYHECIH KaJIBINTACTHIPY.

CdopMupoBaTh CHUCTEMY MPABOBBIX 3HAHUU M
rpakXAaHCKOW TMMO3ULUMHU 110 HPOTUBOACHCTBUIO
KOPPYILIHH.

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

Oxvimy namuceci / Pezyiomamut 00yuenusn / Learning outcomes
Kypcrbi CoTTI asiKTaFraHHaH keiiin | [Tocsie  ycmemrHoro 3aBepmeHusi  Kypca | After successful completion of the course,
olriMaaymbLIap: obyuarommecs OyayT: trainees will:
KazakcTaHHBIH KOJIIaHBICTAFbI - HOHUMATh OCHOBHBIE nojoxenus | - understand the main provisions of the current
- 3aHHAMACHIHBIH HETI3ri epekernepiH, | IeicTByromero 3akoHoaartenscTBa Kaszaxcrana, | legislation of Kazakhstan, the system of public
MemiiekeTTik Oackapy OpraHiapbIHbIH KYHECiH, | CHCTEMY OpraHoB rocyaapctBernoro | administration, as well as the essence, causes and

COHJaii-aK chl0aiiiac >KeMKOpJIBbIKKa Kapchl ic-
KAMBULIBIH MOHIH, ceOenTepi MEeH ImapaiapbiH
TYCIHETiH OONabl;

- OKWFaJlap MEH OpeKeTTepAi 3aH TYPFHICBIHAH
TaJI Ak IbI;

- HOpPMATHUBTIK aKTiepi KONJaHy, COHIai-aK
cpi0aiilac  )KEeMKOPIBIKTBIH ~ QJIJBIH  aTyJIbIH
pyXaHH-aJJaMTepIILTIK TeTIKTepPiH KOJIJaHa/IbI;

- MEHrepyl THIC: TYpil Ky)KaTTapra KYKbIKTHIK
Taljgay ~ OKYprisy  Jarabliapel,  cblOaidiac
KEMKOPJIBIKKA Kapchl MOJIEHUETTI JKETUINIpY
JIaFAbUIAPHI;

- ©3 eMipiHJe cbIbaiiac KeMKOPJIBIKKA KapChl
KYKBIKTBIK OLTIMII KOJaHy;

- Ouryre THIC: cbIOaiiyac JKeMKOPIBIKTBIH MoH1
oHE OHBIH Maiina Oomy cebenrepi; chibainac
KEMKOPJBIK  KYKbIK  OY3YHIBUIBIKTap  YILIIH

MOPAbJbIK-aIAMIEPIITIK ~ KOHE  KYKBIKTHIK
YKayarnKepIIuTiK mapaiapsl,
MEHTrepyi KepekK: MOPAaJbIBIK caHa

KYHJIBUIBIKTAPBIH ICKE achIpy JKOHE KYHJIEIKTI

YIPABJICHUS, a TaKXKe CYLIHOCTb, NPUYMHBI U
MepBbI IPOTUBOACUCTBUS KOPPYIILIHY;

- aHaJM3UPOBATh COOBITUSA M JEHCTBHS C TOUKH
3pEHHUsI IIpaBa,

- IPUMEHATh HOPMATUBHBIC AaKThl, a TaKXKe
3a/1eUCTBOBATh JIyXOBHO-HPABCTBEHHBIE
MEXaHU3MBbI NIPEJOTBPALLIEHNS KOPPYTILIHH;

- BJAJETh: HABBIKAMU BEJIEHUA IIPABOBOIO
aHaIM3a PA3JIUYHBIX JIOKYMEHTOB, HaBBIKAMH
COBEPILECHCTBOBAHUS AHTUKOPPYILIMOHHOMN
KYJIBTYpBI;

- IPUMEHATH B CBOEU KU3HEAEATEIBbHOCTH
IIPaBOBBIE 3HAHUSI IPOTUB KOPPYIILINH;

- 3HATh: CYIIHOCTb KOPPYILMUHU U IPUYUHBI €€
MIPOUCXOXKACHUS; MEPY MOPaJIbHO-HPABCTBEHHOMN
u IIPaBOBOI OTBETCTBEHHOCTH 3a
KOpPYIIIMOHHBIE IPABOHAPYIICHHUS;

- YMETh: PEAIM30BbIBATH LICHHOCTU MOPAJIbHOIO
CO3HAHHUs U CJIEI0BATh HPABCTBEHHBIM HOPMaM B
MOBCEJJTHEBHON  MpaKTHWKe;  paboTaTh  Hax

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.

16




NpaKTUKaJa aJaMrepiIiyiik HopMaJlapblH YCTaHy;
KacTap apachlHIa ChI0aiiIac IKEeMKOPJIBIKKA
Kapchbl MOJICHUET ACHIeHiH apTThIpy OOWBIHIIA
KYMBIC KacaiiIbl.

MOBBIIICHUEM  YPOBHS  aHTHUKOPPYHIIMOHHOU
KYJIbTYpbl B MOJIOJCKHOU Cpeae.

Kypcmuiy kbickawia mazmynst / Kpamrkoe codepicanue kypca / C

ourse summary

MeMmilekeT TMeH KYKBIKTBIH HETi3Ti YFbIMIaphI
MeH  Kareropwmsuiapbl. KyYKBIKTBIK — KapbIM-
KaTbiHAcTap. KP KOHCTUTYIUSUIBIK KYKBIFBIHBIH
Herizgepi. KP OKIMIIUIK K0HE KBIIMBICTBIK
KYKbIK Herizgepi. KP  A3aMaTThlK  KYKBIK
HET137epi.

"Cpl0aiinac YKEMKOPJIBIK ' YFBIMBIHBIH
TEOPHSUIBIK-9liICHaMaNbIK Herizaepi. Ceibaitnac

JKEMKOPJIBIKKA KapChl 1C-KUMBLI IIAPTHI PETIHJIEC
Ka3aKCTaH IbIK KOFaMHBIH QJIEYMETTIK-
SKOHOMHKAIIBIK  KATBIHACTAPBIH  JKETUIIIPY.
CrlI0atinac YKEMKOPJIBIK MIHE3-KYJIBIK

TaOMFATBIHBIH TICUXOJIOTUSJIBIK EpPEKIIENiKTepI.
Cr10aiinac KeMKOpPJIBIKKA Kapchl MOJEHHUETTI
KaJIBITACTHIPY.

OCHOBHBIE MTOHATUSA U KATETOPUU TOCYAAPCTBA U
npaBa. [lpaBoBble  oTHomieHus.  OCHOBBI
KoHcTuTyuuoHHoro  mpaBa PK.  OcHoBbl
aIMUHUCTPAaTUBHOIO M YrosiopHoro mnpasa PK.
OcHoBbI rpaxkaanckoro npasa PK.
TeopeTnko-MeTo/10JI0TUYECKUE OCHOBBI OHSTHS
«koppynuum». COBepuIEHCTBOBAHUE COLIMAJIBHO-
SKOHOMMYECKHUX OTHOUIEHHH Ka3aXCTaHCKOTro
o0miecTBa Kak yCIOBUS IPOTUBOACHCTBUIO
koppynuuu. [lcuxonoruueckue 0coOEHHOCTH
MIPUPOJIBI KOPPYNIIMOHHOTO MIOBE/ICHHUS.
dopmMupoBaHUE AHTUKOPPYILIMOHHOMN
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.

Bazoaprama scemexuici / Pykosooumens npocpammot | Programme manager

BaiitacoBa M.K.

BbartsipoexoBa JI.C.

Baitasova M.Zh. Batyrbekova D.S.
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IKoHoMuKa rHcane Kacinkepuik Hezizoepi / OcHosbl IKOHOMUKU U npeonpunumamenvcmea / Basics of Economics and Business

OKy makcamut / Yueonan yenv/ Purpose

CanayaTThl SKOHOMHKAIBIK OIBI, O9CEKEIEeCTIK
opTajaa KOCIITOPBIHAAPIBIH TaOBICTEI
KOCIMKEPIIiK KBI3METIH YHBIMAACTBIPYIbIH

TEOPHSUTBIK KOHE TOXKIpHOETiK JaFIblUIaphIH
KAJIBIIITACTHIPY.

@opMHUpOBaHHUE  SKOHOMHUYECKOI'O obpasa
MBILUICHHSI, TEOPETHYECKUX M IMPAKTUYECKUX
HaBbIKOB OpraHu3aluu YCIELTHOU
IIPEAITPUHUMATEIBCKON JEATEIIBHOCTH
IpEeIPUsITHI B KOHKYPEHTHOH cpesie

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

Okbimy

Hamuceci / Pezyniomamol 00yuenus /Learning o

utcomes

Kypcersbi CITTI KeiliH
oimiMaiymbLIap:

1- ka3ipri 3aMaHFbl SKOHOMHUKA IPUHIUITEPI MEH

agKTaraHHaH

3aHIBLTBIKTAPIBIH KBI3MET eTUTYiH,
SKOHOMHMKAJIBIK KaTeropusiap, MHKPO JKOHE
MaKpOJICHT e IeT1 YFBIMIBIK anmapaTThl
TYCiHen,

2- DKOHOMUKAJBIK JKaFqai (bl TaIIaiabl;

3- KOCImKepyiK KbI3METTIH OChl HeMece Oacka
TYPJEPiHiH 0a3aibIK MPOLECTEPiH OeNTinen/i;

4- TaOBICTBI KOCIKEPINIK KbI3METIHE MIHE3/IeMe
Oepeni;

5- OU3HEC-)KOCTIapAbl KypaJbl XKOHE YChIHABI;

6- amran OuUTiMAEpIH mMaianbl KOCIIKEPIiK
KBI3MET YIIIiH KOJITaHaIbI;

7- KOCIMKEPIiK KhI3METTI SKOHOMHUKAIBIK JKOHE
QJIEYMETTIK OacKapy cajlachlHAa AYPBIC MIEHIM
KaObLIIal anajbl.

IMocne ycmemHoro 3aBepuieHHsl  Kypca
odyuarouuecs Oyayr:
1- noHMMATh  TPHUHIUIBI W 3aKOHBI

(YHKIMOHUPOBAHMSI COBPEMEHHOW 3KOHOMUKH,
DKOHOMHUYECKHUE  KATETOPUH,  MOHATUHHBIN
anmnapar Ha MUKpO- U MaKpOYPOBHSIX;

2- aHaIM3MPOBATh IKOHOMUYECKYIO CUTYaIHIO;
3- BBIICTIATH Oa30BBIE MPOIECCHI TOTO WIIA HHOTO
BH/JIa ITPEANIPUHUMATEIIBCKON 1€ATEIIBHOCTH;

4-  naBaThb  XapaKTEPUCTUKY  YCIIEHIHOCTU
IIPEANPUHUMATEIIBCKOM 1€ATEIBHOCTH;

5- COCTaBIATH U NPE3EHTOBATH OM3HEC-TIIaHBbI,
6- TpUMEHATH TONY4YCHHbIE 3HAHUS IS
IIOCTPOEHUS npUOBLIBHOM
MIPEANPUHUMATENIBCKON IEATEIbHOCTH
7-pUHUMATh MpaBUIbHBIE PELICHUs B 00JacTH
SKOHOMHYECKOTO M COLMAIBHOIO YIIPaBICHUS
IPEIPUHUMATEIBCKOMN 1€ATENbHOCTH

After successful completion of the course,
trainees will:

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

2- analyze the economic situation;

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

4- to characterize the success of entrepreneurial
activity;

5- make and present business plans;

6- apply the acquired knowledge to build a
profitable business

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

Kypcmotny kbickawa mazmynst / Kpamkoe codepacanue kypca / Course summary

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

@yH/1aMEHTAIIbHbIE poOIeMbI
(GyHKUIMOHMpOBaHUS ~ SKOHOMHUKU.  Kamwmran.
Peinok Crnipoc n npennoxxenne. KoHKypeHnus u
MoHomnoaus. lIpennpuHUMaTensCTBO: MOHATHE,
CYUIHOCTb, OCHOBHBbIE BUIBl U  (OpPMBI

Fundamental problems of the functioning of the
economy. Capital. The market is supply and
demand. Competition  and monopoly.
Entrepreneurship: the concept, essence, main
types and forms of organization. Risks in

opranusanuu. PUcku B mpealpuHUMATEIbCKOU

business activities. Trade secrets and ways to
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KOHE OHBI KOpFay TOCUIIEPI.
KBI3METTI Kap>KbUTAHIBIPY.
MOJIEHUETI JKOHE ITUKACHI.

Kacinkepmik
Kacinkepik

nesitenbHOCTH. KoMMepueckast TaliHa M CIIOCOOBI
ee 3aIIMTEHI. DUHAHCUPOBAHUE
MPEAIPUHUMATETBCKOMN JIESATCILHOCTH.
KynbTypa 1 3THKa IpeqnpuHUMATEIbCTBA.

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

bazoaprama sncemexuwiici / Pykosooumens npozpammet | Programme manager

Kaszrixbaena I'.K.

|

Tactemupona JK.A. ‘

TastemirovaZh.A., Zhazykbaeva G.K.
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Kowibacwvinwik nez2izoepi / Ocnoswt 1udepcmea / Basics of Leadership

OKy maxcamul / Yueonaa yenv/ PUrpose

CryneHTTepiH KOmOacIbUIBIK KacHeTTepi,
CTHJIB/ICP/II, KOCIMOPHIH, aliMaK >KOHE Kbl el
JNEHTeHiHAe ocep eTy  OmICTepiH  THIMJI
naiganany apKbpUIbl aJaMIapIblH MiHE3-KYJIKbIH

OmiaficHHe CTyIEHTaMH  METOJOJIOTHEH H
IIPaKTUKON 3P PEKTHBHOTO YIpaBJICHUS
MOBEJICHHUEM U B3aUMOJICHCTBUEM JIIOACH IyTEM
3((HEKTHBHOTO  HCIIOJIB30BAHUS  JTUACPCKUX

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

JKOHE e3apa opeKeTTecyiH THiMIi Oackapy | KauecTB, CTHIIEH, MeTOJ0B BiusHus Ha ypoHe | influence at the enterprise level, the region and
ozicTeMeci MEH MPAKTHKACHIH MEHTepy OPCIIIPUATH, PCTHOHA M CTPAHBI B IEJIOM the country as a whole

Oxvimy namuceci / Pezynomamot 00yuenus / Learning outcomes
Kyperbl corri askraranHan keitin Ouitim | Ilocsie  ycmemrHoro  3aBepmenusi  kypca | After successful completion of the course,
aJIymbLIap odyuarommecst OyayT students will be
1. OackapynmeiH OapiblKk  jAeHreiepinzeri | 1. moHMMaTh CymiHOCTH M Meronsl HayuHoro | 1. to understand the essence and methods of a
yibIMIapaarbl  KemIOACHIbUIBIK — MACEJIENIEpiH | MOAX0a K TeopeTHyeckoMy M mpakTudeckomy | scientific approach to the theoretical and practical

TEOPHUSIIBIK )KOHE MPAKTUKAJIBIK IICITYTe FHUTBIMU
KO3KapacThIH MOHI MEH 9/IICTEpIH TYCiHE/I;

2. 0acKapymIbUIBIK MIHAETTEp/l IIenry YUIiH
KOIIOACIIBIIBIK eH OMITIKTIH HET13T1
TEOPHUSIIAPBIH KOJIJaHAIbI,

3. JKeke OachlHBIH AapTHIKIIBUIBIKTAPHI
KEMIIIUTIKTEPIH ChIHU Oaraiaii/ibl;

4. YKbpIMJa KYMBIC ICTEY; 9JICYMETTIK MaHBI3/IbI
Mocesienep MEH YHAepicTepAl Tainjay, TOMNTBIK
OUHAMHKA  YIEpICTepiH KoHE  KOMAaHJaHBI
KAJIBIITaCThIPy KaruJIaTTapblH OLTy Heri3iHae
TONTHIK KYMBICTBI THIMI1 YHBIMIACTBIPAIBI;

5. TYJIFaapabIK, TOTITHIK KOHE
YUBIMIACTBIPYIIBLIBIK KOMMYHHKAIUSTAp bl
Tajay JKoHe xKoOamanIsr,

6. ickeplik KapbIM-KaThIHAC JaFIbUIapblHA He
0oy, op Typii oKarmainmapra OailIaHBICTHI
OackapyblH ajdyaH TYp:i CTHIIbIepiHe ue 0omy;
KeI0acHIbUIBIK KacHeTTepAl 3epTTey oJicTepi
MEH omicTeMenepine, KoII0acCIIBUIBIK
KaOlmeTTepal aMbITy TEXHOJIOTHSIIapbIHA He
0oJa1pI

MCH

PEIICHUI0 TIPOOJIeM JUAEPCTBA B OPTaHU3AIMSIX
Ha BCEX YPOBHSX YIPABIICHUS;

2. HCTI0JIB30BAaTh OCHOBHBIC TCOPUH JIHJICPCTBA H
BIIACTH ISl pEIICHUS YIPAaBIECHUYECKHUX 33/1aY;

3. KPUTHYECKU OIEHUBAThH JIUYHBIC JJOCTOMHCTBA
U HEJIOCTATKH,

4. paboTtaTb B KOJIJICKTUBE;, aHAJIW3UPOBAThH
COLIMAJIbHO 3HAYHMMBbIE MPOOJIEMBI U TMPOIIECCHI,
3¢ (HEeKTUBHO OpraHU30BaTh IPYIIOBYIO paboTy
Ha OCHOBE 3HAHUS TMPOIECCOB TPYMIOBOI
TUHAMUKA W TPUHOUINOB  (opMHpOBaHUS
KOMaH/Ibl;

5. aHAIN3UPOBATh u MIPOEKTUPOBATH
MEKIIMYHOCTHBIE, TpyIIOBBIE u
OpraHU3aIMOHHBIC KOMMYHHUKAITUH;

6. oOnagaTh HaBBIKAMM JIEJIOBOIO OOIICHUS;
MHOTOOOPa3HBIMH  CTWJISSMH ~ yIPaBICHUS B
3aBUCHMOCTH  OT  Pa3JIMYHBIX  CHUTYyaIllui;
METOJaMM M METOJUMKAMH  HCCJIEIOBaHMS
JTUACPCKUX KAdeCTB, TEXHOJIOTHSIMH DPa3BUTHS
JTUJEPCKUX CTIOCOOHOCTEH

solution of leadership problems in organizations
at all levels of management;

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

3. critically evaluate personal strengths and
weaknesses;

4. 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;

5. Analyze and design interpersonal, group and
organizational communications;

6. possess business communication skills; diverse
management styles depending on different
situations; methods and techniques for
researching leadership qualities, technologies for
developing leadership abilities
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Kypcmuiy kvickawa mazmynst / Kpamxoe codepycanue Kypca / Course summary

KomOacmpUIbIKTEIH =~ TaOUFATBI MEH  MOHI.
Kembacuibuibik KOHE MEHE/KMEHT.
KenbacuibIbIKTBIH A9CTYPITI KOHICTIIUSIIAPHI.
KemmbacbpuIbIKTIH WHHOBAIIHSUTBIK
KOHIICTIIMsUIapbl. TomnTap, KOMaHaaiap J>KOHE
KoMaHza Kypy. KermbacbIHbIH JaMyHIL.
Osrepicrepai  Ky3ere  acelpy  Ke3iHJeTi
KembacubUIbIK. KembacubuiblK Macenesnepi

[Ipupoaa u cymHocTs nuaepcTBa. JlugepcTso u

MEHE/UKMEHT.  TpagulMOHHBIE  KOHLETIUHU
JIUACPCTBA. VHHOBallMOHHBIE  KOHLENUUHU
JIUJEpCTBA. I'pynmel, KOMaH /bl u
KOMaHJ1000pa3oBaHue. PasButne  mmaepa.

JlugepcTBO MpU  OCYIIECTBICHUH HW3MEHEHUH.
[IpoGnems! nuaepcTBa

The nature and essence of leadership. Leadership

and management.  Traditional leadership
concepts.  Innovative leadership  concepts.
Groups, teams, and team Dbuilding. The

development of a leader. Leadership in making
changes. Leadership challenges

FBazoapnama scemexuwiici / Pykosooumenv npozpammot | Programme manager

ToOsut0oB K. T.

| Monparamuesa H.JI.

| Tobolov K. T., Moldagalieva N.D.

IKonozua yHcane mipwinik Kayincizoici nezizoepi/ Ikonozus u ocHogvl dezonacnocmu ycusnedeamenvnocmu/Ecology and Basics of Life Safety

Oky maxcamul / Yueonan yenv/ Purpose

OpHBIKTHI JaMy MakcaTTapblHa colikec TaOurar
NEeH KOFaM JaMYyBIHbIH HETri3Tl 3aH/bUIBIKTaphl
Typajibl  TyTac  TYCIHIK  KaJbIITacThIpY,
9KOJIOTUSUIIBIK IIpobJeManap MEH OJap/bl MIelry
OarpITTapblH TYCIHY.

CdopmupoBaTh 1ETOCTHOE MpEACTaBICHUE 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS IPUPOIBI
n o0mecTtBa, TIOHUMAHUE HKOJOTMUECKUX
npobjeM W HampaBleHWM UX peIlIeHus B
COOTBETCTBHH C LlensiMu yCTOWYMBOIO Pa3BUTHSL.

To form a holistic view of the basic laws of the
development of nature and society, understanding
environmental problems and directions for their
solution in accordance with the Sustainable
Development Goals.

OKvimy

namuceci / Pezyniomamol 00yuenus /1_earning outcomes

Kypcrsl CTTI KeliH
OimiMasymbLIap:

- Tipi opraHu3MaepiH TIPIIUIIK OpTachIMEH
e3apa OpEKETTEeCYlH aHBIKTaWTBIH HEeTI3Ti
3aHJIBUTBIKTAPIbI OLTY;

- DKONOTusIBIK  (paKTOpIapAblH KIKTeNyiH
oiny;

- OpraHu3maep/iH eMipJliK OpTachl Typajbl
TYCIHIK OOJyBI;

- DOKOJIOTHUSJIBIK ~ KYHenep  YFbIMIAPbIHBIH
HETi37epiH MEHTepY;

asiKTaraHHaH

IMocne ycnmemHoro 3aBeplieHHsi  Kypca

o0yuawmuecs Oyayr:

- 3HaTh OCHOBHbIE 3aKOHOMEPHOCTH,
OIPECACIIAIOIINEC BSaHMO)IefICTBHﬂ KHUBBIX
OpPTraHU3MOB CO Cpe/loi OOUTaHUS;

- 3HaTh  KJACCH(UKAIMIO  DKOJOTMUYECKUX
(hakTopoB,;

- Hmets npencTaBiieHUs 0 KM3HEHHBIX cpeaax
OpPraHn3MOB;

- Bmagers OCHOBHBIMH MOHATUSIMH

3KOJIOTUYECKUX CUCTEM,

After successful completion of the course,

students will be

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

- Know the classification of environmental
factors;

- Have an understanding of the
environments of organisms;

- Know the Basics of environmental systems
concepts;

living
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- TaOuraTThl KOpFayJablH OHE TaOUFATTHI

THIMII nananany IbIg HeT13r1
MPUHITUIITEPIH Oy,

- AHTPONOTEHIIK KBI3METTIH JJICYMETTIK-
SKOJIOTHUSUIBIK CcajiapbiH O0JDKai OiTy;

- Tipmrimik Kaylinci3airiHig TEOPHSITBIK

HET137epiH MEHTepY;
TeTeHmie xargainap Ke3iHIE aJFalIKbl KOMEK
KepceTe OiTy TEXHOJNOTHSUIApAbl TaijanaHa
OTBIPBIN, MaMaHJABIK  OoWbIHINIA  Xobanay
KBI3METIH JKY3€re achbIpajibl.

- 3HaTb  OCHOBHEIC
MIPUPOJIBI "
MIPUPOJIOTIONE30BAHUS;

- YMeTh MIPOTHO3UPOBATH COILIMAIBLHO-
9KOJIOTUYECKHE MTOCIICICTBUS aHTPOIIOTCHHON
JIESITENLHOCTH;

- Bnaners TEOPETHUYECKUMU OCHOBaMH
0€30IaCHOCTH KH3HEAEATENLHOCTH,

YMeTh OKa3piBaTh TEPBYK0 TMOMOIIL  IPH

Ype3BBIYAMHBIX CUTyallUsIX C MPUMEHEHUEM

COBPEMEHHBIX nH(OPMAITMOHHO-

KOMMYHHKAIIUOHHBIX TEXHOJOTMH B 00JacTH

DKOJIOTUYCCKUX, (U3HOIOTHUECKUX u

THTHEHNYECKUX MCCIEIOBAHNM.

MPUHILIUIIBI  OXPAHbI
PaLMOHATILHOTO

- Know the basic principles of nature
protection and environmental management;

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

- Possess the theoretical foundations of life
safety;

- Be able to provide first aid in emergency
situations.

Kypcmuiy kbickawa mazmynst / Kpamxkoe codepicanue kypca / C

ourse summary

TipuIinikTiH HEri3ri opTajapbl, MOMYJISIHUIIBIK
9KOJIOTHUS, O1PIECTIKTEPAIH KOHE IKOKYHEIepaiH
3KOJIOTHSACHI, ouocdepa, eMip cypy
KayINCI3ITIHIH TEOPUSUIBIK HeT13/1epi

OCHOBHBIC Cpellbl JKU3HH, TOMYJISIIHOHHAS
9KOJIOTHSI, SKOJIOTHS COOOIIECTB M  3KOCHCTEM,
ouocdepa, TEOPETHUYECKHE OCHOBBI

0€30MaCHOCTH KXKU3HEIEITEITHOCTH.

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

Bazoapnama scemexwici / Pykosodumenv npozpammot | Programme manager

Ky6eeB M.C.

Pyukuna I'.A.

Kubeev M.S. Ruchkina G.A.
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Fouivimu 3epmmeynepoin necizoepi ycone akadoemusanvik xam / OCHO6bL HAYUHBIX UCCIE008AHUIL U AKAOEMUUECKOE RUCbMO /

Basics of Research and Academic Writing

OKy makcamut / Yueonan yenv/ Purpose

FoutbiMu  3epTTeynep JKyprizy >XKoHE FbUIBIMU
KOHE He1arOruKaJblK KOFaM/1aCThIKKa
HOTIDKENIEpII  YChIHY  OOWbIHIIA  ©a3ajbIK
JaFAbUIapIbl urepyre OarbITTaNIFaH
KY3bIpETTep/ii KaJIbIITACTHIPY

®opMupOBaHUE KOMIIETEHILIHH,
HAIpaBJIEHHBIX Ha  OCBOGHHME  0a30BBIX
HAaBBIKOB 10  MPOBEICHUID  HAy4YHBIX
ucCcIe10BaHUI u MPEACTaBICHUIO

pe3yJIbTATOB HAYYHOMY W TICIarOTHYeCKOMY
COOOIIECTBY

Formation of competencies aimed at mastering
basic skills for conducting scientific research and
presenting results to the scientific and pedagogical
community

OKbimy

Hamuodiceci / Pesynomamuol 06yuenusn / Learning outcomes

Kypcersbi CITTI KeiliHn
olmiMaaymbLIap

1 — fFpUIBIME 3epTTEyNiep KYPri3yIiH Heri3ri
KE3CHJepiH JKOHE MaKalla a3yFa KOWBUIATHIH
TananTapzsl Oiy;

2 — TaHJalFaH O/iCTEMEre COWKeC TaKBIPBITITHI
TYKBIpBIMAAY, JKOCHAp KYpy XOHE 3epTTeyai
OpBIHAAY;

3 — OakplIay JKOHE 6JIIIey HOTHXKEIIEPIH OHAEY
OMICTEPIH MEHTEPY;

4 — HKCIIEpUMEHTTEH aJIbIHFAH aKMapaTThl TYCIHY
KOHE YCBIHY, 3epTTey HOTIKEIEPiH IyphIC
TYCIHIIpY;

5 — e3[IriHeH oHe YIIIHIII Tapan Ke3AepiHeH
aJlbIHFaH ~ aKMapaTTblH  JIYPBICTBIFBIH  CBIHU
TYPFBIJIaH Tajjay, Oaraiay jKoHe HeTi3/1ey;

6 — akmapatThl 137ey JKoHE OHJeY YIIiH U (PIBIK
XKoHE 0Oacka pecypcTapabpl TaijaliaHy, OKBITY
KOHE  JIEMOHCTpAalMsUIBIK  Oafjapiamanap,
Cumynsaropiap >KOHE MOOWIBI KOCBIMIIAJIAp
apKbUIbI KONITETeH MAceleep/i HIey;

agKTaraHHaH

Hocae ycnemHoro
o0yuaromuecsi OyayT
1 — 3HaThb OCHOBHBIE 3Tambl IPOBEICHUS
HAay4YHBIX I/ICCJ'IGI[OBaHI/Iﬁ u Tp€6OBaHI/I$I,
IpeabsBIsieMble K HAMCAHUIO CTaThU;

2 — GopMyIIMPOBATh TEMY, COCTABIIATH IIJIAH H

3aBepuIeHUsl Kypca

BBITIOTHSATH HCCIIeIOBaHMeE, COT'JIACHO
BbIOpaHHOW METOJIUKE;
3 — Bhmagerb MeToAaMH  00pabOTKH

pe3yIbTaTOB HAOIIOACHUM U U3MEPECHUI;
4 — MOHMMAaTh W W3JaraTh MOJYYEHHYIO U3

AKCIIEPUMEHTA uHdopmarmto, BEPHO
MHTEPHPETUPOBATH pe3yJIbTaThl
HCCIICIOBAHHIA;

5 — KpUTHYECKH aHATU3UPOBATh, OIICHUBATH U
000CHOBBIBAThH JIOCTOBEPHOCTH WH(pOPMAITUH,
MOJTyYEHHOM CaMOCTOSITENTEHO U U3 CTOPOHHUX
HCTOYHHUKOB;,

6 — ucnonp30BaTh MUGPPOBLIE U HHBIE PECYPCHI
I TIOMCKa u  o0paboTku  uHGOpMAIIHH,
pemats IIUPOKUNA  JUama3oH  3aJad  C

IIOMOIIBIO O6yanOI_HI/IX 1 JCMOHCTPAIIMOHHBIX

After successful
students will be
1 — to know the main stages of scientific research
and the requirements for writing an article;

2 — formulate a topic, make a plan and carry out
research according to the chosen methodology;

3 — possess methods of processing the results of
observations and measurements;

4 — to understand and present the information
obtained from the experiment, correctly interpret the
research results;

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

6 — 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;

7 — observe the principles of integrity and academic
integrity;

8 — master the style of presentation and presentation
of the main stages and results of the study

completion of the course,
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7 — mapacarTbUIbIK MeH AKAJEMUSIIBIK alaliIbIK
MPUHITUIITEPIH CaKTay;

8 — 3eprreynmiH Heri3ri Ke3eHAepi MeH
HOTHIKEJIEPIH YChIHY JKOHE TaHBICTBIPY CTHIIIHE
ue 6oy

OporpaMM, CHUMYJSITOPOB W MOOMJIBHBIX
MIPUIIOKEHU;

7 — coOmroaarh IIPUHLIMIIBI
JOOpOTIOPSIIOYHOCTH M aKaJeMHUYeCKOu
YEeCTHOCTH;

8 — BiageTe CTHIEM H3IOXKEHUS U
Npe3CHTaIH OCHOBHBIX ATAINoB "

PE3YJIbTATOB UCCICAOBAHUA

Kypcmuiy kbickawa mazmynwt / Kpamxoe codepacanue kypca/ Course summary

[legarorvkanarsl FHUIBIMU 3€pTTEY almaparsbl.
3epTTey TakKbIphIOBIH Tapday. [lemarormkaibik
AKCIICPUMEHT KYprizy amicTemeci,
MEJArOTUKAIBIK ~ IKCIEPUMEHT  HOTHDKEJICPIH
OHJICY/IIH  CTATUCTHKAIBIK  OJICTepl  JKOHE
MEJAroTUKANBIK ~ AKCIEPUMEHT  HOTHDKEJIEepiH
pacimzey. OaeOueTTi i37ey *KoHe Talay, MaKaia
xKazy JIaF IbLTAPBIH KAJTBIIITACTBIPY.
AKaIeMUSIIBIK &KazyIbIH epeKILeTIKTEPI.
FputbiMu  KyMBICKA ~ KOMBUIATBIH  YKaJIIIbI
Tajantap. AKaJeMUSIIBIK MOTIHIAEPIIH Typiepi.
[Ipezentammss  crumi.  JKaszbama — FBUIBIMU
eHOeKTeperi KareJsep. Jepekko3nepmeH
KYMBIC. OnebuerTep  MEH  cuITeMenep
epexenepi. [Inarunar. bubnuorpadus
KypacTelpy. FBUIBIMH MOTIHAI KYpBUIBIMIAY
KOHE JKasyFa MJaWbIHABIK. FBUTBIMH MOTIHII
Ka3yra apHaJIFaH MPAKTHKA-JIBIK HYCKAYJIIBIK

Hayunbii anmnapar HCCIIeNOBaHUHN B
nejaroruke. BwIiOOp TeMbl UCCIICJOBAHMS.

MeTOI[I/IKa MMPOBCACHUA  IICAAIrOrH4CCKOIo
9KCIICPUMCHTA, CTaTUCTHYCCKHC METOJbI
O6p a00TKH pEe3yjbTaTOB IMEAArOru4CCKOro

OKCIEpUMEHTa M O(pOpMIIEHHE PE3YJIbTaTOB
nejaroruyeckoro skcnepumenrta. Ilouck u
aHaJM3 JIMTEPaTyphl, BHIPAOOTKA HABHIKOB
HalMCcaHus CTaThH. OcobenHnoctu
akajgemMudeckoro nucbma. O61mue TpedoBaHus
K HaydyHOM paborte. Bunapl akageMudeckux
tekcToB. Ctunp wu3noxkeHus. OmuOku B
NUCbMEHHBIX HayyHbIX paboTax. Pabota c

HCTOYHHUKAMHU. Ccpikm W mpaBWIIa
IIUTUPOBAHUSI. [Tnaruar. Cocrapnenue
oubnuorpadun. CtpyKTypHpoBaHUE u

MMOATOTOBKA K HAIIMCAHHWIO HAYYHOI'O TCKCTA.
HpaKTI/I'-IeCKI/Ie PEKOMCHAAIIUN K HAIIMCAHUIO
HAay4YHOT'O TCKCTA.

The scientific apparatus of research in pedagogy.
Choosing a research topic. The methodology of the
pedagogical experiment, statistical methods of
processing the results of the pedagogical experiment
and the design of the results of the pedagogical
experiment. Search and analysis of literature,
development of article writing skills. Features of
academic writing. General requirements for
scientific work. Types of academic texts. The style
of presentation. Errors in written scientific papers.
Working with sources. References and citation
rules. Plagiarism. Compiling a bibliography.
Structuring and preparation for writing a scientific
text. Practical recommendations for writing a
scientific text.

bazoaprama rcemexuici / Pykosooumens npozpammel/ Programme manager

KamkanoB Mapat OMipOeKyIibl

‘ KamkanoB MapaTt YMupOexoBuy

| Kalzhanov Marat Umirbekovich
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Kaporcornvik cayammeotnvlk nezizoepi /Ocnoewvl ghunancoeoui cpamomunocmu/Fundamentals of financial literacy

OKy makcamut / Yueonan yenv/ Purpose

CTYJICHTTEpAC >KEKE Kap)KbIFa KATBICTHI IIEIIIM
KaObUIIay KE31HAEC YTHIMIBI Kap)KbLIBIK MiHE3-
KYJIBIKTBI JIAMBITY, COHBIMEH KaTap IU(PIBIK
TEXHOJIOTHSUTAPABI KOJIJIAaHY apKbLIbI Kap)KBLIBIK
KBI3METTEP/lI TYTHIHYIIBLUIAP PETiHAE OJIAPBIH
KYKBIKTaphl ~ MEH  MYJJICICpiH  KOprayra
OaiiJIaHBICTBI  TIPOLIECTEPJI CBHIHU  TYPFBIIAH
Oaranay jkoHe Tanjgay KaOiJeTiH 1aMBbITy.

¢dbopmupoBanue y 00y4aromuxcs
paLMOHAIBLHOIO (PMHAHCOBOTO MOBEACHUS IIPU
NPUHATHH PEIICHUH, KacalomUXCs JIHYHBIX
(MHAHCOB, a TAK)KE CIIOCOOHOCTH KPUTUYECKH
OLICHMBAaThb U AHAJIW3UPOBATh IPOLIECCHI,
CBSI3aHHBIE C 3alIUTON UX IPaB U UHTEPECOB B
KauecTBe MOTpeOuTeneii (pUHAHCOBBIX YCIyT
IIOCPEJICTBOM HCIIOJB30BaHUS B TOM 4YHCIE
1M (POBBIX TEXHOJIOTHII.

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

OKbimy

Hamuiceci / Pezynomamol 00yuenusn / Learning outcomes

Kyperbsl coTTi asikraranHaH KeMiH Olxim
aJIylbLiap

1 - sxeke koHe 0TOACBHUIBIK Kap)Kbl CaJlaChIH/IaFbI
MocesieNiep/ii enry YIIiH ajaFaH OutiMaepi MeH
JaFAbUIapblH  KOJJIaHyJa TaHBIMIBIK  JKOHE
HIBIFapMaIIbUIBIK 0aCTaMaHbl KOPCETY;

2 - XaJbIK YIIH KapXKBUIBIK TOYEKeNJIep MeH
OaHKPOTTBIKTBI €CKEPE OTBIPBII, JKEKE KAP>KbIHbI
03 OeTiHIIe KocmapIai xoHe 6ackapa Outy;

3 - JKeKe KapXblHbl Oackapyfa, Kap>KbUIBIK
YHBIMIaDMEH  BIHTBIMAKTACTBIKKA, KapXKBLIBIK
ToyeKenjiepre xKoHe T.0. KaTbICTBl OpTYpIi
Kap KbUTBIK MOCeJIeNiepre KaThICThI ©3 MIKIPIHi3Il
TYKBIpBIMIAY;

4 - KapKbUIBIK MOCEJNEJIEp/IIH aJaMfa dcepiH
Tanmai Oimy, COHAaW-aKk oOJapbl MIEHry YIIiH
THICTI  MEMJIEKETTIK  OpraHjapra/Kopiapra
xabapiaca 61y;

S5 - OpTypil Ke3IepACH ajbIHFaH Kap KbLIBIK
aKmapaTThl TyCiHIipe Oy, COHBIMEH KaTap

ITocse ycnemHoro 3aBepuieHus Kypca
odyuaruuecs OyayT

1 - MIPOSIBJIATh  MO3HABATEIBHYID U
TBOPUYECKYI0 WHHIHMATUBY B IPUMEHEHUU
IIOJIYYEHHBIX 3HAHWU M YMEHUH ISl pEeIIECHUs
3ajjau B O0JACTM JIMYHBIX U CEMEHHBIX
(¢uHaHCOB;

2 - yMETb CaMOCTOSTENILHO OCYIIECTBIATh
IIJIJAHUPOBAHUE U YIIPABICHUE JIMYHBIMU
(duHaHCAMU ¢ y4eTOM (PMHAHCOBBIX PUCKOB U
OaHKPOTCTBA JJIsI HACETICHUS,

3 - ¢opmynnpoBaTh COOCTBEHHOE MHEHHE B
OTHOIICHUN Pa3INIHBIX (UHAHCOBBIX
npobieM 1o  yNpaBlICHUIO JUYHBIMU
buHaHCAMH, COTPYAHUYECTBY C
(uHAHCOBBIMU OpraHu3alUsIMH,
(MHAHCOBBIMHU PUCKAMH U T.]1.;

4 - yMETh aHAJIU3MPOBATH  BIHMSIHHE

(bMHAHCOBBIX MPOOJIEM ISl YETIOBEKA, a TAaKKe
oOpamrarbcs B COOTBETCTBYIOILINE

After successful
students will

1 - to show cognitive and creative initiative in
applying the acquired knowledge and skills to solve
problems in the field of personal and family finance;
2 - be able to independently carry out planning and
management of personal finances taking into
account financial risks and bankruptcy for the

completion of the course,

population;

3 - to formulate their own opinion regarding various
financial  problems on  personal finance
management, cooperation  with financial

organizations, financial risks, etc.;

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

5 - be able to interpret financial information
obtained from various sources, as well as distinguish
between opinion (point of view), evidence
(argument), facts;

25




mikipai (ke3Kapac), JoMnenaeMeHi (apryMeHT),
(dakTinep/i axpipaTta oIy,

6 - MHBECTULMSUIBIK TOPTHENb/II KAIBIITACTHIPY
KE3iHJIe TYBIHIAWTBIH TOoyeKemaepal Oaraiay
YKOHE a3alTy;

7 - «KapXpl THPAMUJACBIHBIH» OeiruIepiH
aHBIKTall OUTy J>KOHE WHBECTHIMSIAY YIIiH
KaKeTT1 Kypanaap/abl TaHaai oiy.

rOCYJIapCTBEHHBIC OPraHbl/(OHABI Ui HX
pelIeHHS;

5 - yMeTp MHTEPHPETHPOBATH (PUHAHCOBYIO
UHPOPMAIIHIO, TOJYYCHHYIO M3 Pa3lIHYHBIX
UCTOYHUKOB, a TaKXKe pa3nuyarb MHEHHUE
(TOuKy 3peHHsl), TI0Ka3aTeIBCTBO (apPTyMEHT),
(bakThbI;

6 - olleHHBaTh 1 MUHUMU3UPOBAThH PUCKH,
BO3HUKAIOIINE TPU (OPMHUPOBAHUHU
MHBECTULIMOHHOTO NOPTdEs;

7 - yMETb BBISBJIATH NPU3HAKU «(PUHAHCOBOM
OUpaMUIb» U BbIOMpaTh HEOOXOIUMBIH
MHCTPYMEHTApUH 1Jisl ”HBECTUPOBAHMUSI.

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

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

Kypcmuiy kbickawa mazmynst / Kpamrkoe codepicanue Kypca/ Course summary

Kapxpuiblk CayaTTbUIBIKTHIH TYCIHIri,
MakcaTTapbl MEH MIiHJeTTepl. AKIIa, ecel
allbIpbICy XKoHE Tenemjep. JKeke KapiKbl: Kipic,
melFbic, OrokeT. CanpIKTap JKOHE  KEKe
TYJIFaiapfa callblK cally. XaJlblKka OaHKTIK
KbI3MeT kKepcery. Cakranapipy. Kapkbl HApBIFBI
KOHE MHBeCTULUS Herizaepl. JKeke KocimKepiik
JKOHE craprail. Kexe TYJIFaJIapAbIH
0aHKPOTTHIFBL. JKeKe KapKbUIBIK KayilCi3/IiK.

[TonsTie, menu wu 3amaud  (HUHAHCOBOMU
IrpaMOTHOCTH. JleHbI'H, pacyeThl W IUIATEXKH.
Jlnunbie  (UHAHCHI:  JOXOJBI,  PACXO/IbI,
Oromker. Hamorm w©  HaIoOrooOJIOXKeHUE
¢busnueckux smi. baHKOBCkWE yCIyru Juis
Hacenenusa.  CtpaxoBanue.  DUHAHCOBBIC
PBIHKHU n OCHOBBI MHBECTUPOBAHUSI.
NunuBuayansHO€ NPEANPUHUMATETHECTBO U
cTapTamn. baHKpOTCTBO GU3MUECKUX JIHII.
JInunas ¢puHaHcoBasi 0€30aCHOCTb.

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

bazoapnama scemexuici / Pykosooumens npozpammst/ Programme manager

Kuenmaes C.M.

| I'ooynos B.B.

| I'ooynos B.B.
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Anzebpa sncone canoap meopuscwl 2 / Anzeopa u meopus uucen 2 / Algebra and Number Theory 2

OKy makcamut / Yueonan yenv/ Purpose

CTYAICHTTEpre anreOpaHblH HEri3ri YFBIMAAPBIH

06yquI/Ie CTYACHTOB OCHOBHLIMU TIIOHATUAMU

teaching students the basic concepts of algebra:

YHPETY: ChI3BIKTBIK TOYEIILTIK, PAHT, CHI3BIKTHIK | alrecOphl: MaTeMaTHYECKOM konnenuu | the mathematical concept of linearity realized in
KEHICTIK, KOMIUIGKC CaHJap epici JKOHe | JIMHeHHocTH, peanu3yemoit B mousTusx | the concepts of linear dependence, rank, linear
KOIIMYIIIEJIep CaKHHAChI YFBIMIApPbIHIA JKy3ere | JMHEHHOW 3aBMCHMOCTH, paHra, JjuHerHoro | space, the field of complex numbers and the ring
achIPbUIATBIH  CBI3BIKTHIK ~ MaTEMaTHKAIBIK | IPOCTPAHCTBA, I0J€ KOMIUICKCHBIX uucen u | Of polynomials.
TYCIHIK. KOJIbI[a MHOTOYJICHOB.

Oxvimy naomuiceci / Pezyiomamut 00yuenusn / Learning outcomes
Kypcrbl CoTTI asiKTaFaHHAH keiiin | Ilocsie  ycmemHoro  3aBepmienusi  Kypca | After successful completion of the course,
olriMasymbLIap od0yuyawmmecsi OyayT students will be
1. TmOH KypCHIHBIH Ma3MYHBIHBIH TEOpHsUIBIK | 1. ompenmensath  Teopermdeckue  ocHoBeI | 1. identify the theoretical underpinnings of the
HETI3/ICpPIH aHbIKTAY; COZICpPKaHMS Kypca JUCIHUILIHHBIL; discipline's course content;
2.  opTypiai  anreOpaiblk — KypbUIBIMIAPABI | 2. ompedelnsTh W orTiaudaTh  pasmuunbie | 2. identify and distinguish between different

aHBIKTAY >KOHE aXKbIPaTy;
3. TomTap MeH CaKMHaJapAblH TOMOMOp(H3Mi
TYCIHITIH TYCIHAIPY, CaHIap TEOpHUsAChl MEH

KeIMyIesep TEOPUSCHIHBIH HET13r1
MOJIIMETTEPIH TAJKbUIAY;
4. amraH  OUTIMAEpIH TON  TEOPHUACHIHIA

MBICAJIIapAbl IIEITyAe, TOM AJIEMEHTIHIH peTiH
aHBIKTaya >KOHE TOMNTHIH KAJBINTHI OONTiIITepiH
Ta0yaa KOJIJaHy;

5. OYTiH caHAap CaKWHACBIHIAFHI CATbICTHIPYIbI
HIeIIy/AiH  JKOHE YIIIHII  JKOHEe  TePTIHIII
TOpeKeNnl  TeHJAeyNepAl IWIeImyaiH opTypii
OMICTEPIH KOPCETY;

6. aJBIHFAaH HOTIDKENEpAl Tanjgay  OKOHE
CaITBICTBIPY, (pOpMyITaiapap! MIbIFapy;

7. cakWHamap TEOPUSCHl MEH KOIMYIIenep
TEOPUSACHIHBIH JSJIENICYJIEpIH KYyHeney KoHe
ecenTep/i MWbIFapy;

anredpandeckue CTpyKTyphl;

3. OOBACHATH MOHATHE TOMOMOp(U3Ma TPy U
KoJIell, 00CYX/1aThb OCHOBHbBIE CBEACHUS TCOPUH
YHCeN U TEOPUU MHOTOUJICHOB;

4. IpUMEHSTH TIOJTYYCHHBIC 3HAHUS TIPU PEIICHUN
OPUMEPOB MO TEOPUHU TPYII, NPH ONpEACTCHUN
MopsiIka DJIEMEHTa TPYNIbl W HAXOXKICHUU
HOPMAaJIbHBIX JICIUTENeH TPyIIb;

5. JeMOHCTpPHPOBaTh  pPA3IUYHBIE  METOIBI
pelIeHHs] CPaBHEHUH B KOJBIE LENbIX YUCEN U
IIPU PELICHUH YPaBHEHUW TPEThEH U YETBEPTOU
CTETICHHU;

6. aHaMTM3MPOBaTH M CPaBHHUBATH ITOJyYECHHBIE
pe3yJbTaThl, BEIBOAUTH (POPMYJIHI;

7. cUCTeMaTH3UPOBATh JI0KA3aTEILCTBA U PEIIaTh
3aJjaud [0 TEOpUU  KOJel, [0 Teopuu
MHOT'O4JICHOB;

algebraic structures;

3. explain the notion of homomorphism of groups
and rings, discuss the basic information of
number theory and polynomial theory;

4. apply the knowledge gained in solving
examples in group theory, determining the order
of an element of a group, and finding normal
divisors of a group;

5. demonstrate various methods of solving
comparisons in the ring of integers and solving
third and fourth degree equations;

6. analyze and compare the results obtained, and
derive formulas;

7. systematize proofs and solve problems in ring
theory and polynomial theory;

8. compare and evaluate different approaches to
proofs and offer alternative approaches in a

reasoned manner;
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8. momenjeyre OpTYpIl TOCUIAEPAl CalbICTHIPY
KoHe Oarajay JKOHE JoNeli/ii OaraMa YChIHY

8. CpaBHHUBATb M OLCHUBATHL PA3HBIC MOAXObI
J0Ka3aTCjIbCTB U apryMCHTHUPOBAHO IIpE€ajiaraTtb
AIBTCPHATHUBHLIC

Ilpepexeuzummepi / Ilpepexeuzumut / Prerequisites

AnreOpa »oHe caHjap Teopuschl 1

| AnreGpa u Teopust uncen 1

\ Algebra and Number Theory 1

Kypcmoty Kbickawa mazmynst / Kpamkoe cooepycanue kypca/ Course summary

Cop3bIKTBIK omeparopinap. Tonrap. bemiHrimrik
TEOPHUSCHI. CanpicThIpyJIap TEOPHSCHI.
Cakunanap. bip alHbIMAJIBIChI Oap

kenmytenikrep. bipHeme aiHBIMaNBICH Oap
kenmytienikrep. KomIuiekc sxoHe HaKThl CaHap
epicTepiHIeri  KOmnMyIIeNiKTep,  palroHal
caHjap  epicCiHAeri  KONMYIICIIKTep  JKOHE
anre0paJibIK caHap.

JIuHeliHbIe
JICITUMOCTH.
MHoOTr04JIeHbI
MHoOT04JICHBI

oneparopbl. I'pymmbel.  Teopus
Teopus cpaBHenuii. Kombna.

OT  OJHOU NIEPEMEHHOII.
OT HECKOJIBKMX I€PEMEHHBIX.
MHorowiensl HaJl MOJSIMU KOMIUIEKCHBIX U
JICUCTBUTENIBHBIX YHUCEJ, MHOTOWICHBl Haj
MOJIEM PAllMOHANIBHBIX YMCEN U anredpanyeckue
qUCIIA

Linear operators. Groups. The theory of
divisibility. The theory of comparisons. Rings.
Polynomials of one variable. Polynomials of
several variables. Polynomials over the fields of
complex and real numbers, polynomials over the
field of rational numbers and algebraic numbers

ITocmpexsusummepi / [locmpexeuszumeut/ Postrequis

ites

HuddepeHnnanpiKk TeOMeTpus KoHE
Tonosorus,JleHec KoHe AUCKPETTI TeOMEeTpuUs

HuddepenunanpHas TeOMETpUs U TOMOJIOTHS,
Brinykinas U AMCKpETHAs TEOMETPUs

Differential Geometry and Topology,
Convex and Discrete Geometry

bazoaphama ricemexuici / Pykosooumens npozpammel/ Programme manager

Ackan6aesa . b.

‘ Hemucenos b. H.

‘ Demisenov B. N. , Ascanbaeva G. B.
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Dynkyuonanovik ananusze Kipicne/ Beeoenue ¢ ¢pynkyuonansuuiii ananus/ Introduction to Functional Analysis

OkKy makcamul / Yueonan yenv / Purpose

OYHKIMOHAIIBIK aHATU3/1H HET13T1 YFBIMIAPhIH,
COHBIH IIIHAE CBI3BIKTBIK KEHICTIKTEP/IiH,
HOpMaTapabIH JKOHE CBI3BIKTBIK
OTIepaTopJIapAblH MAaTEeMATHKAJIBIK TYCIHIKTEPIH,
COHJIali-aK OJapJbl TCHACYJICPAl MICIIyAC KOHE

OOydeHue CTYAEHTOB OCHOBHBIM TOHSTHIM
(yHKIIMOHATIBHOTO aHanu3a, BKJIFOYAst
MaTeMaTH4ECKHE MOHSATHUS JUHEHHBIX
MIPOCTPAHCTB, HOPM U JIMHEMHBIX ONEPaTOPOB, U
WX TIPUMEHEHWE IpU PEIICHUH YpaBHCHUH U

Teaching students the basic concepts of
functional analysis, including the mathematical
notions of linear spaces, norms, and linear
operators, and their applications in solving
equations and analyzing functions.

byHKIHSIapIbI Tanaayaa KOJIZIaHY/Ibl | aHAIN3€e QYHKIHH.
CTYJIEHTTEpre YHUpeTy.
Oxvimy namuceci / Pezyniomamol 00yuenus / Learning outcomes
Kypcrbl CoTTI assKTaFaHHAH keiiin | ITociie  ycmemHoro 3aBepmienusi  Kypcea | After successful completion of the course,
olriMamymbLIap odyuarommecsi OyayT students will be
1. opryp:i KeHicTikTepdi (MBICabl, METPUKAIBIK, | 1. ompenmensats  Teoperuueckue  ocHoBbI | 1. identify the theoretical foundations of the

HOpMAJIaHFaH oHe  baHax
AHBIKTAMUIBI )KOHE aXKbIpaTa anafbl;
2. (QYHKIUOHAIIBIK AaHATU3JIETI TOJBIKTHIK,
JKUHAKTBUIBIK JKOHE CerapadeNbAUTIK CHSIKTHI
HET13T1 YFBIMAAPbI TYCIHIIPE alaibl;

3. aNpIHFaH OUTIMJIEPIH CHI3BIKTHIK OIepaTopiiap
MEH OJIapJIbIH KaCUETTEPiHE KATHICTBI €CenTepi
HICTIyIE KOJIJIaHa ajajibl;

KEHICTIKTep1)

4. GYHKIMOHANABIK aHadW3 MPUHIUITEPIH
naiijamaHa  OTBIPBIN, HWHTCTPAIIBIK  KOHE
mubdepeHIMaNABIK — TEHACYIepAl  MIEHIyIiH

OPTYPIIi 9MIICTEPIH KOPCETE alIajIbl;

5. Jenenjeyiepre opTypii TICUIAepAl Tajjarm,
CaJIBICTBIPA aJIaJIbl, )KOHE JoNeN i 0ajama yChIHA
anajel.

6. MOH KYpPCHIHBIH MAa3MYHBIHBIH TCOPHSITBIK
HET13/IepiH aHBIKTAY;

coJiepKaHus Kypca;

2. OTIUYATh Pa3INuHbIe METO/IbI BHIYUCICHUS;

3. ompenenaTh W OTIUYATh PA3JTHYHBIC THIIBI
MPOCTPAHCTB,  TaKue  KaK  METPHUYECKHE,
HOPMHUPOBaHHbBIE U 0AHAXOBKI IPOCTPAHCTBA;

4. OOBICHATH KIIOYEBLIE IIOHATHSA, TaKHE Kak
MOJIHOTAa, KOMIAKTHOCTh M CenapadenbHOCTh B
(yHKIIMOHATILHOM aHaJM3E;

5. IpUMEHSATH NOJIyYeHHbIEC 3HAHUS JIJIS1 PEILIECHUS
3a/1a4, CBA3aHHBIX C JJUHEHHBIMHU OTIEPaTOPAMH 1
HUX CBOICTBaMU;

6. JIEMOHCTPUPOBATH  PA3IUYHBIE  METOJIBI
pelIeHns UHTErpanbHBIX U MU depeHInaTbHBIX
YpaBHEHUH, WCIIONIB3YS TIPUHITATIBI
(YHKIIMOHATTLHOTO aHAJH3a;

7. aHaNMM3UpOBaTh W CPAaBHUBATH pa3IMYHBIE
IIOIXOJIbI K JI0Ka3aTeIbCTBAM u
apryMEHTHPOBAHHO npeayiaraTh
aJIbTEPHATUBHBIC BAPUAHTBHI.

course content;

2. distinguish between different methods;

3. identify and distinguish between various types
of spaces, such as metric spaces, normed spaces,
and Banach spaces;

4. explain key concepts like completeness,
compactness, and separability in functional
analysis;

5. apply the knowledge gained to solve problems
involving linear operators and their properties;

6. demonstrate various methods for solving
integral and differential equations using the
principles of functional analysis;

7. analyze and compare different approaches to
proofs and offer reasoned alternatives

Ilpepexeusummepi / Ilpepexsuszumot / Prerequisites
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MaremaTukaiblK Tajngay |

‘ Maremarnueckuii ananus |

| Mathematic analysis |

Kypcmoty Kbickawa mazmynut / Kpamkoe cooeprcanue kypca / Coursesummary

CbIBBIKTBIK KEHICTIKTEep :KoHe OJIapIbIH
Kacuerrepi. Kypc METPUKAJIBIK JKOHE
TOTIOJIOTHSUTBIK ~ KEHICTIKTEpIi  3epTTeyJleH
Oactammanpl. ComaH  KeWiH  HOpMallaHFaH

KCHICTIKTEpre JKOHE OJIapJblH TOJBIKTHIFBIH
cunartaiTeiH baHax KeHicTikTepi YFbIMbIHA
TepeHipek YHuUIeAl. ChI3BIKTBIK OIepaTopJiap

MeH (YHKIMOHANAAP CHri3UIeni, OJapiablH
KACHeTTEpl IJKOHE KOMIIAKT oOmepaTopJap
CUSKTBI  apHaiibl  Typiepi  TaJKbLIaHaJbl.

CuekTp ik TeopusiHbIH HETi3epi Oepinesi.

JIuHelHbIe MNPOCTPAHCTBA M MX CBOHCTBA.
Kypc HaumHaercs ¢ u3ydeHUs METPUYECKHX U
TOIIOJIOTUYECKUX  MOpocTpaHcTB. Jlasee  OH
yriry0JsieTcss B HOpMUPOBAHHBIE IPOCTPAHCTBA U
IIOHSTHE 0aHaXOBBIX NPOCTPAHCTB,
XapakTepusylouiee HuX MOJIHOTY. Baogsrcs
JIMHEeHHbIe omepaTopsl M (PYHKIHOHAJBI,
00CYX/aloTCsl HMX CBOMCTBa M CHeLMalbHbIE
TUIIBI, TaKME€ KaK KOMIIAKTHbIC OIIEPATOPBI.
N3nararoTcst OCHOBBI CHIEKTPAJIbHOM TEOPHH.

Linear spaces and their properties. The course
begins by studying metric and topological spaces.
It then delves into normed spaces and the concept
of Banach spaces, which characterize their
completeness. Linear  operators and
functionals are introduced, with a discussion of
their properties and special types, such as
compact operators. The fundamentals of
spectral theory are presented.

Hocmpexsusummepi / Ilocmpexeuszumet / Postrequisites

JuddeperHunaniblk TeHaEyIep

‘ JuddeperunanbHple ypaBHEHHS

| Differential Equations

Bazoaprama scemexuiici / Pykosooumens npoepammot | Programme manager

AmmMbaeB A.A.

‘ KamkanoB Mapat Y MupOekoBuy

| Kalzhanov Marat Umirbekovich

ﬂucxpemmi MAMEMAMUKA HCIHE MAMEMAMUKAIIbIK J102UKA /ﬂucxpemmm MaAMemMamuKa u MamemamuuecKas a102uKka /

Discrete Mathematics and Mathematical Logic

Oky maxcamul / Yueonas yenv/ Purpose

CryneHTTeplil JIUCKpPETTI MaTeMaTHKa >KoHE
MaTEeMaTHKANIBIK JJOTUKAHBIH HETI3T1 TYCIHIKTEpl
MEH  HOTHXKENEpIMEH TaHBICTBIPY, IOHHIH
TEOPHSUIBIK ~ KOHE  MPaKTHKAIBIK  Heri3zuepi
OolipIHIIA KYHeTl 011iM Oepy

O3HaKOMJICHUE CTYACHTOB C OCHOBHBIMU ITOHS-
TUSIMU U pE3yJIbTaTaAMH MATEMATUUECKOMN JIOTUKHU
W JMCKPETHOM MAaTEeMaTHKH, MpuoOpeTeHne
CHCTEMATUYECKUX 3HAHUU IO TEOPETUUYECKUM U
MPAKTUYECKUM OCHOBAM JIMCIUTIIIMHBI

Familiarization of students with the basic
concepts and results of mathematical logic and
discrete mathematics, acquisition of systematic
knowledge on the theoretical and practical
foundations of the discipline

OKbimy

namuoiceci / Pesynomamol 06yuenus / Learning outcomes

Kypersl coTTi asikraranHaH keliH Olrim
ajlymbLiap

1. MaTeMaTUKaJIBIK OOBEKTUIEPAl CHUTIATTAYAbIH
TEOPUSIIBIK-)KUBIHIIBIK KBl PUHIUIITEPIH,

rpadTap TEOPHSICBIHBIH HETI3rl  MoceselepiH

IMocae ycmemHoro
o0yyarommecst OyayT
1. 3HaTe OOIME TNPUHUUIBI TEOPETHKO-
MHOXCECTBECHHOT'O OIIMCaHUA MATEMATHYCCKUX
00BEKTOB, OCHOBHBIE TTPOOJIEMBI TEOpUHU TpadoB

3aBeplIeHUs  Kypca

After successful completion of the course,
students will be

1. knows the General principles of set-theoretic
description of mathematical objects, the main
tasks of graph theory and the methodology of
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KOHE MAaTEMaTUKAJBIK
KOJIaZlaHy  TOCUIIEpiH,
KHUBIHAAPIBIH, Oynb  QyHKIHsUIApbl  MEH
rpadTapaeiH  Oepiy  ToCUIAEpiH, OJIapMEH
orieparius jkacay IbIH HeTi3Ti o/1icTepin Oineni;

2. MaTeMaTUKaJbIK JOTHKa ecenTepiH, rpadrarsl
SKCTpEeMaNZIbl  €CeNTepAl IICHIYAiH OpTYypIi
OMICTEpPiH aHBIKTAMIBI;

3. (TyciHy) OOBEKTiJiep apachbIHIAFbl CaHJBIK
KOHE camaiblK KaTbIHACTApAbl OUIIpy YIIiH
apHalbI MaTeMaTUKAITBIK CUMBOJINKAHBI
KOJIIaHaIbl;

4. (xonmany)

CUMATTay JKoHe
MaTeMaTHKa  YFBIMJIAPHI
KOJIIaHaIbl;

5. KaneIThl (hopMasiapbl KYpPacThIpaJbl JKOHE
KHCBIH/IAP anreOpachIHBIH byHKIMSIIAp
KYHECIHIH  (QYHKIIMOHAIIBI  TOJBIKTHUIBIFBIH
aHBIKTAWBI, TpadTapaarbl ONTUMU3AIMSIIBIK
ecenTep/l memne/i;

6. IUCKPETTI MaTeMaTUKaHBIH TeOpeMalapbl MEH
o/licTepiH  Heri3fey VIIH MaTeMaTHUKaJIbIK
nalpIMJIaynap MEH JoNeNieMeNepdiH Herisri
OMICTEPIH KOJITaHAbI;

7. aKmaparThlK TEXHOJOTHSUIApABl  KOJAaHY
apKbpUTBI OUTIM Oepy JKOoHE KOociOM KhI3METIHJIE
TYBIHAAUTBIH ~ MIHACTTEpJl  LIemy  YUIiH
JTUCKPETTI MaTeMaTWKa OJICTEpiH TaHIaiabl
KOHE 1CKE aChIPaJIbl;

8. KHUBIHAAp TEOPHUSCHIHBIH, MAaTEeMaTHUKaJIbIK
JIOTUKAHBIH  JKOHE rpadTap  TEOpHSICHIHBIH

JIOTMKa  alImapaTbiH
COHBIMCH Karap

MaTeMaTHKAJIbIK  ecenTepi
3epTTey YIIIH JUCKPETTI
MEH  9JICTepiH

M METOJOJIOTHUIO HCIOJb30BAHUS — armmapara
MaTeMaTHYeCKOM JIOTMKU; CIOCOObI 3afaHus
MHOX€eCTB, OyeBbIX (pyHKIU 1 TpadoB, a TaKkxKe
OCHOBHBIE METO/Ibl OTIEPUPOBAHUS C HUMU;

2. ompenensTh pPa3IUYHbIE METONbl PELICHUs
3aJja4 MaTeMaTUYEeCKON JIOTUKH, 3KCTPEMaJIbHbBIX
3aa4 Ha rpadax;

3. ynoTpebasaTh crieualbHyt0 MaTeMaTHYECKYIO
CHUMBOJIMKY JIJISl BEIPQKECHUSI KOJMUYECTBEHHBIX U
Ka4eCTBEHHBIX OTHOILEHUH MeXly 00BEKTaMH;
4. ICTIONBb30BaTh MOHATHUS X METOJIBI IUCKPETHOM
MaTeMaTHKU JUIsl ONMCAHUs U HCCIEeIOBAHUSA
MaTeMaTHYECKUX 3a]1a4;

5. cTpouTh HOpMaibHbIe (HOPMBI HOIpENENeT
(YHKIIMOHAJIBHYIO MOJHOTY CHCTEM (QYHKIUI
anreOpbl JIOTUKH, peIlaeT ONTHUMHU3ALUOHHBIE
3aauu Ha rpadax;

6. IIPUMEHSATH OCHOBHBIE METObI
MaTEMaTHYECKUX PACCYKICHUM U JOKA3aTEIbCTB
Juis  OOOCHOBaHMS  TEOpPEM M METOJOB
JMCKPETHON MaTE€MAaTHKH;

7. BbIOMpaTh U  peEaTU30BBIBATH  METOMbI
JUCKPETHOM  MAaTeMaTHKW  JUIsl  PELICHUs

BO3HUKAIOIINX B o0pa3zoBaTenbHON u
npoQeCCUOHATBHON  JEATEIBbHOCTH  3a7ad ¢
IpUMEHEHHEM MH()OPMAIIMOHHBIX TEXHOJIOTUH;
8. CcpaBHHMBaTh, OIIEHMBaTb U  BHIOMpATh
ONTUMAJIbHBIE METOAMKH TPU PEUIeHWU 3ajaad
TEOPUU MHOXKECTB, MAaTEMaTH4YE€CKOW JIOTUKHU U
TeopHuu rpagos

using the apparatus of mathematical logic;
methods of setting sets, Boolean functions and
graphs, as well as the main methods of operating
with them;

2. defines wvarious methods of solving
mathematical logic tasks, extreme tasks on
graphs;

3. uses special mathematical symbolism to
Express quantitative and qualitative relations
between objects;

4. uses the concepts and methods of discrete
mathematics to describe and investigate
mathematical tasks;

5. builds normal forms and determines the
functional completeness of systems of functions
of the algebra of logic, solves optimization tasks
on graphs;

6. applies basic methods of mathematical
reasoning and proofs to substantiate theorems and
methods of discrete mathematics;

7. selects and implements methods of discrete
mathematics for solving tasks arising in
educational and professional activities with the
use of information technology;

8. is able to compare, evaluate and choose the best
methods for solving tasks of set theory,
mathematical logic and graph theory
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€cenTepiH miemyae THIMIAI  oaicTeMenepi
CaJIBICTHIpa, TaHJal JKoHe Oarajiail ayabl

Ilpepexsuzummepi / Illpepexsuzumot / Prerequisites

DneMeHTapIbIK MaTeMaThka/ Anredpa sxoHe
caHjiap Teopusichl 1

DyieMeHTapHas MaremMaTuka, Anredpa u Teopus
yucedn 1

Elementary Mathematics, Algebra and Number
Theory 1

Kypcmoty Kbickawa mazmynst / Kpamkoe cooepycanue Kypca/ C

ourse summary

XKublHaap JkoHE JKUBIHIAPFa KOJIJIAHBUIATHIH
orneparsuiap. JXublHIApABIH Typa KOOCHTIHIIICI.
betineneynep. bunapibik KaThIHACTAp.
Kombunatopuka. I'padrap teopusicer. Ilikipnep
norukacel. [Ipemukarrap Jorukacel. ThHOPUHT
MallMHACKL.  AJITOPUTMACP  TEOPUSCHIHBIH
AJIEMEHTTEDPI

MHoXecTBa U orcpanv Haa MHOKCCTBAMMU.

IIpsimoe IIPOU3BEICHUE MHOJKECTB.
OTtob6paxenus. bunapubie OTHOILIECHUS.
Komb6unaropuka. Teopust rpadoB. Jloruka

BhICKa3biBaHUM. Jlornka mpeaukaroB. MamrHa
TrropuHra. 21eMEeHTHI TEOPUHU AJITOPUTMOB

Sets and operations on sets.

Direct product of sets. Displays.Binary relations.
Combinatorics. Graph theory.

The logic of statements. Predicate logic.

The Turing machine.Elements of the theory of
algorithms

Iocmpexsusummepi / [locmpexsusumwt/ Postrequis

ites

bIkTrManabIKTap TEOPUACHI JKOHE
MAaTE€MAaTHKAJIBIK CTATUCTUKA

TeOpI/IH BepOHTHOCTCﬁ H MaTEMAaTU4YCCKasa
CTaTUCTHKA

Theory of Probability and Mathematical
Statistics

bazoapnama scemexuici / Pykosooumens npozpammst/ Programme manager

AckanOaeBa I'. b.

\ PancosaI'. T.

| Raisova G. T.

Ananus ncone komounamopuxa / Ananuz u komounamopuka / Analysis and Combinatorics

Oxy maxcamul / Yueonan yenv/ Purpose

MatemaTukanblK OOBEKTIIepAl CUMATTayIbIH
TEOPETUKAIBIK-KIBIH/IBIK MPUHIUITEPIH,
rpadTap TeOpUACHl MEH KOMOWHATOPUKAHBIH
HET13T1 MacelesepiH; )KUbIHAAp MEH rpadTapAabiH
Oepisty TociiiepiH, COHAl-aK OJapMeH >KYMBIC
1CTeyTIH HET13T1 9MIICTEPIH 3ePTTEY

N3yuenue MIPUHLUIIOB TEOPETHKO-
MHOJKECTBEHHOI'O OIMHMCAHUS MAaTeMaTHYECKUX
00BEKTOB, OCHOBHBIE TTPOOIIEMBI TEOpHH TpadoB
Hu KOMOWHATOPUKH; CHOCOOBI 3aJaHus
MHOXKeCTBa M TpadoB, a TakKe OCHOBHBIC
METO/Ibl OTIEPUPOBAHUS C HUMH

The study of the principles of set-theoretic
description of mathematical objects, the main
tasks of graph theory and combinatorics; methods
of specifying sets and graphs, as well as the main
methods of operating with them.

Oxvimy naomuoiceci / Pezynomamut 00yuenusn / Learning outcomes
Kyperbl corri askraranHan keiiin 0Oidim | [Tocsie  ycmemnoro  3aBepmieHusi  Kypea | After successful completion of the course,
aJymsLIap odyuaroumecsi 6yayT students will be
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1. sxoFapbl OKy OpHBIHJA Y3[iKCi3 OLTiM amyra,
cabakrac TMOHJAEpPJI OKyFa apHajfaH Heri3ri
TYKBIPBIMIAMAJIBIK ammapaTsl OOTYHI;

2. ekl HYKTeHIH apaKaIlbIKThIFbIH Ta0y, KECIHIIH1
OepiireH  KarelHacTa 0y,  BEKTOPJIBIK
anreOpaHbIH HETI3rl  YFBIMIAPBIH, TY3y MeEH
Ka3bIKTBIKTBl AHBIKTAYJIBIH OPTYPJl TOCLIAEpiH
olmen;

3. KUCBIKTapIbIH TYPJICPIH KOHE EKIHIII PeTTi
OeTTep/i TaHy;

4. MpaKTUKAIBIK €CeNTepAl HIeIIyre XKEeTKUTIKTI
Kejemje AQHATUTUKAIIBIK TE€OMETPUSHBIH
TEOPHUSIIBIK HETI3/IEPiH MEHIePY;

5. ajgraH OumiMzepi MeH JaFIbUIapbiH cabakTac
MOHAEPAl OKY KEe31HJIE JK9HE KIC10M KbI3METIHJIE
KOJIJIaHyFa;

6. ocel TMoH OoibIHIIA aidFaH OuTIMAEpIH
MaTeMaTHKANbIK Tanaay, AuddepeHnaiiabk
TCOMETPHSI JKOHE TOIOJIOTHS €CENTEPiH MICIIyTe
KOJIJIaHy;

7. aHATUTHKAIBIK TEOMETPUSHBIH JIaMYbIHBIH
Ka3ipri 3aMaHfbl TEHJICHIUSIAPBIH KOHE OHBI
KOJIJTAHYIBI MEHIEPY;

8. ecemnTepi IIEHIYAIH OHE TeopeMaiapabl
TONENASY NIH THIM1 9MIICIH TaHIay

1. obnmanate 6a30BBIM MOHATUHHBIM aIllapaTOM
JUISl IPOJIOJKEHHS 00YUYEHUS B BBICIIEM Y4eOHOM
3aBEJICHUU, JIs1 U3YYECHHUS CMEXHBIX TUCIUILIHH;
2. HaXOJIUTh PACCTOSHUS MEX Ty IByMS TOUKaMH,
JieJIeHne OTpe3Ka B JJaHHOM OTHOIIEHHH, 3HAeT

OCHOBHbIC  IIOHATUS  BEKTOPHOW  anreOpsl,
pasMYHbIE  CIOCOOBI  3aJaHusl TPSAMOH H
IUIOCKOCTH;

3. pacnio3HaBaTh BHJIbl KPUBBIX U OBEPXHOCTEN
BTOPOTO MOPS/IKa;

4. BuazeTp  TEOPETUYECKUMHU  OCHOBAMH
aHAJIUTMYECKOW  TreoMeTpun B oObeMe,
JIOCTaTOYHOM JUIsl PEUIeHMs] IMPaKTUYECKUX
3ajay;

5. IpUMEHATH MOJyYEHHBbIE 3HAHUS U HaBBIKU
IIPU U3YUYEHUM CMEXHBIX AUCLHUIUIMH U B CBOEH
PO eCCHOHAIBHON e TETHFHOCTH;

6. IPUMEHATH IOJIyYEHHbIE 3HAHMS 110 JAHHON
JTUCIUIUINHE TUISt pelieHus 3ajad
MaTeMaTHYeCKOro aHaln3a, nuddepeHnnanibHoNn
TE€OMETPHUH U TOTIOJIOTHH;

7. BlaIeTb COBPEMEHHBIMH  HaMpaBJICHUS
pa3BUTHS aHAJUTHUYECKON TeoMeTpuu U eé
MIPUIIOKEHUH;

8. BpIOMpaTh 3((PEKTUBHBIA METOJ pEeLICHHS
3a]1a4 U JOKa3aTeJIbCTB TEOPEM

1. possess the basic conceptual apparatus to
continue their studies in a higher educational
institution, to study related disciplines;

2. find distances between two points, division of
a segment in a given relation, know the basic
concepts of vector algebra, different ways of
defining a line and a plane;

3. recognize types of curves and surfaces of the
second order;

4. master the theoretical foundations of analytic
geometry in the amount sufficient for solving
practical problems;

5. to apply the acquired knowledge and skills in
the study of related disciplines and in his/her
professional activity;

6. to apply the acquired knowledge in this
discipline to solve problems of mathematical
analysis, differential geometry and topology;

7. master modern trends of analytical geometry
and its applications;

8. choose an effective method of solving
problems and proving theorems

Ilpepexeusummepi / [Ipepexeusumot / Prerequisites

DeMeHTapIbIK MaTeMaTuka, Anredpa xoHe
caHgap TeopHusichl |

DnemMeHTapHas MaTeMaThka, Anredpa U Teopus
gucen 1

Elementary Mathematics, Algebra and Number
Theory 1

Kypcmuiy kvickawa mazmynot / Kpamkoe codepycanue kypca/ C

ourse summary

ITonrmi OKBIII, CTYJICHTTEP JTUCKPETTI
O0BeKTIIepl, >KUBIHAApAb! (YiieciM, OpHBIH
ayBICTBIPY, JJIEMEHTTEpPAl OPHAIACTHIPY JKOHE

N3ywas  gucuumuiMHy,  CTYIEHTBI  OCBOAT
JTUCKPETHBIE OOBEKTHI, MHOKECTBA, (COYCTAHHUS,
MEPECTAHOBKH, Pa3MEUICHHUS W TNEPEUHCICHUs

Studying the discipline, students will master
discrete objects, sets, (combinations,
permutations, placement and enumeration of
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aymapy) OKOHE oOJapra  KapbhIM-KATHIHACTHI
naMbITaabl. JIMCKpeTTI MaTeMaTHKaHBIH KEH
TapayblH, aTam aWTKaHga, rpadTap TEOPHUSCHIH
TYCiHe Il

DJICMEHTOB) W OTHONICHHWS Ha HuX. [loHmmaer
Oonee  OOmMMpPHBIA  pasfgen  JIUCKPETHOU
MaTEeMaTHKH, BKIIIOYAIOIIUH, YaCTHOCTH,
Teopuio rpados

B

elements) and relations on them. Understands a
more extensive branch of discrete mathematics,
including, in particular, graph theory

Iocmpexsusummepi / [locmpexsusumwt/ POstrequis

ites

bIkTUManIbIKTap TEOPHUACHI KIHE
MaTEeMAaTHUKAJIBIK CTATHCTHKA

Teopml BepOﬂTHOCTCﬁ N MaTEMaTH4YCCKast
CTaTUCTHKA

Theory of Probability and Mathematical
Statistics

bazoapnama scemexuici / Pykosooumens npozpammst/ Programme manager

Ackan0aesa I'. b.

‘ Paucosal'. T.

| Raisova G. T.
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3
Elective disciplines for 3rd year students

3 Kypc CTyAeHTTepiHe apHAJIFAH YIEKTUBTI MOH/ep / DJIeKTUBHbIE TUCHHUILIHHBI VIS CTY/IeHTOB 3 Kypca /

Jupdepenyuandvik ceomempusn syncone mononozusn / /lughghepenyuanvnas ceomempus u mononozus /Differential Geometry and Topology

Oky maxcamul / Yueonas yenv/ Purpose

JuddepeHnnanipl reoMeTpus KOHE TOMOJIOTHUS
OoWbIHINIA KaNmbUTanFaH OuriM aimy. Conmai ak
3aMaHayd  aKMapaTrThlK  TEXHOJIOTHSIIAP]IbI
naianaHa OTBIPBINT alFaH OUTIMACPIH KOJJIAHY
00BEKTIIEpiH aHBIKTAY

[Tomyuenue 0000I1IEHHBIX 3HAHUN 1o
muddepeHIaTFHOM TeOMETPUU U TOTIOJIOTHH.
Tak ke BBISBJICHHE OOBCKTOB IPHIOKECHHUS
MOJNyYCHHBIX 3HAHUW C  HWCIOJb30BaHUEM
COBPEMEHHBIX HH(POPMAIMOHHBIX TEXHOJIOTHI

Obtaining generalized knowledge of differential
geometry and topology. Also identification of
objects of application of the received knowledge
with use of modern information technologies

OKbimy

Hamuodiceci / Pesynomamol 06yuenus /Learning o

utcomes

Kyperbl coTTi  agKTaraHHaH KeiliH Ourim
ajnymbLiap

1 (Oiny) nuddepeHIMaNIBIK TeOMEeTpUs KOHE
TOTIOJIOTUSIHBIH TEOPHUSIIBIK HET13/IepiH Olnel;

2 eBKIMATI KCHICTIKTETI KHCBIKTap MEH
OerTepAiH op TypiepiH Oip-OipiHeH axbIpara
aJTaJIbl XKOHE aHBIKTAH allajbl;

3 (TYyCiHy) eBKIMATI KEHICTIKTEr1 KUCHIKTap MEH
OeTTep/IiH op TYpIl Oeplry TOCUIAEPiH TYCIHAIpe
alagpl; OJKUBIHIAFBI TOMOJIOTHUSHBIH  HETI3ri
MarJIyMaTTapblH >KOHE TOTOJOTHSIHBIH HETI3T1
KAaCHUETTEepiH TYCIHIIpe aa/bl;

4 (Konany) ajFaH oLTiMAepiH
g depeHIManIbIK TeOMETPUSHBIH MBbICATIAPHI
MEH €eCeNTepiH IIbIFapy YILIIH KOJJAaHaJbl,
TeopeManapabl JIONeTIICTI, HIenimMaepin
HEeTI3Iei 1, MpaKTUKaaa TYBIHJAUTBIH
CYpakTap/abl €3 OeTiMeH OKY YIIiH YCBIHBUIFaH
onebueTTep i naigaianabl;

Ilocsie 3aBepuieHHsi Kypca ol0yualouiuecs
oyayT

(3HaHME) 3HATh  TEOPETUYECKHE  OCHOBBI
cojepxanus AuddepeHnnanbHON reoMeTpun u
TOMOJIOTUH;

ONpEeNEeNsATh W pPa3auyarh pPa3IMYHbIE BUIBI
KpUBOI B  €BKIUJOBOM IPOCTPAHCTBE U
MIOBEPXHOCTHU B €BKJIMI0BOM IPOCTPAHCTBE;
(moHnMaHue) yMeTh OOBSICHATH pa3IUYHBIC
CrocoObl 33JaHUsl KPUBOM U TOBEPXHOCTH,
00CyXJ1aTh OCHOBHBIE CBEJEHHS TOIMOJOTHH B
MHOKECTBE UM  OCHOBHBIX  TOIOJOTMYECKHX
CBOMCTB.

(uconp30BaHUE)  yMETh  NPUMEHSTh
MOJTyYEHHBIC 3HAHUS MPU PEIICHUNA TPUMEPOB U
3ajad  mo  Jaud¢epeHuaTbHOR  Te€OMETPHH.
[Tonb30oBaTbcs PEKOMEHIAYEMOW JIMTEPAaTypoOr
JUISL  CaMOCTOATEIBHOTO M3yY€HHUS BOIPOCOB,

BO3HHKAIOOIMX HA IMPAKTHUKE;

After successful completion of the course,
students will

(knowledge) must master the theoretical
foundations of the content of differential
geometry and topology;

defines and distinguishes different kinds of curve
in Euclidean space and surface in Euclidean
space;

(understanding) can explain different ways of
specifying a curve and surface, discuss basic
topology information in a set and basic
topological properties.

(use) can apply the acquired knowledge in
solving examples and problems in differential
geometry. Use the recommended literature for
selfstudy of issues arising in practice;

can choose and develop various methods of
solving problems in the equations of the

accompanying trihedron curve, the first and
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5 KUCBIKTBIH U1ECYII YIDKaFbIHBIH TEHJCYJIePiH
KYpPyAbIH, OeTTiH OipiHII JKOHE  CKIHIII
KBaJApaTTHIK  (OpMallapblHBIH  TEHJAEYJIEpiH
KYPYIbIH, TOIOJIOTUS 3JIEMEHTTEPIH TaOy/bIH
OpTYpIIi 9/iCTEpiH TaHAH anajbl;

6 (ananm3) oinayabl KaKeT €TEeTIH ecenTepi
MICHTYiH Op TYPJi SICTEpAiH >KOHE OJIAPIBbIH
HIEIly OJJAAPBIH CANBICTHIPHIN, TaJlay Kacarl,
THIM/II 9/IICTICH €CENTI IIbIFapa anabl;

7 (cuHTE3) KHBIHIBIFBI JKOFapbl ecenTepi
TONTACTHIPHITI, TaKBIPBIITAP OoiibIHIIA
YKUHAKTauapl. AjiFa OinimMaepi OoWbIHIIA KeHOip
ecernTep/Ii Menry1e THIM/I 9IICTePAl YCHIHAIBL.
8 (baramay) ecenTepi WIBIFAPYIBIH Op TYp:i
O/IICTEpIH CAJIBICTBIPHIN, THIMAL JKaFblH Oarasnail
ayaJipl

YMETh BBIOPATh U PAa3BUTh PA3IUYHBIC METOIBI
pelieHus 3a7ad MpPU COCTABIEHUU YpaBHEHHM
COMPOBOXKIAIOIIETO  TPEXT'PAaHHUKA  KPHUBOM,
MepBOM W BTOPOM  KBaApaTUYHOW  (HOPMBI
MOBEPXHOCTH, JIEMEHTOB TOIIOJIOTHIA,

(aHanmu3) ymeThb aHaJIM3UPOBATh U CPaBHUBATH
MOJTy9YCHHBIC PE3YJIbTAThI, BEIBOJUTEH (POPMYJIBI,
(cuHTe3) yMmeTh pa3palbaThiBaTh AaITOPUTMBI
perieHus 3a/1a4w, CHUCTEMAaTHU3HPOBATh
MIPAKTUYECKHE 3a/1a4u 1o TUIIaM,
KJIacCU(UITUPOBATh JOKA3aTEIbCTBA TEOPEM;
(oueHka) yMeTh CpaBHHBaTb M OIEHUBATh

pa3HbIC IOAXObI J0Ka3aTCiIbCTB u
APprYMCHTUPOBAHHO npeaiiaratb
AJIbTCPHATUBHBIC

second quadratic form of the surface, elements of
topologies;

(analysis) can analyze and compare the results
obtained, derive formulas;

(synthesis) develops algorithms for solving the
problem systematizes practical problems by
types, classifies proofs of theorems;

(assessment) is able to compare and evaluate
different approaches of evidence and reasoned to
offer alternative

Ilpepexsuzummepi / Ilpepexsuzumot / Prerequisites

MaremaTukanslk Tanjaay |

Anrebpa xoHe caHgap TEOpPUSCHI 1,
AHanuTHKaNbIK reoMeTpusi, ChI3BIKTHIK anredpa
KOHE TeOMETPHS

Maremarnueckuit ananus |
Anrebpa u Teopus uncen 1, AHamuTH4YeCKas
reoMeTpus, JInHeiHas anredpa u reoMeTpus

Mathematic Analysis |
Algebra and number theory 1, Analytic
geometry, Linear Algebra and Geometry

Kypcmuiy kbickawa mazmynst / Kpamkoe codepicanue kypca/ C

ourse summary

[ToHAI OKBIN, CTYACHTTEP KHUCHIK TEOPHUSCHIH,
BEKTOPIIBIK  (PYHKIUSHBI, AU depeHIIHATIBIK
TCOMETPHSIIaFbI KHCBHIKTBI AHBIKTAY/IBI,
TarcelpMa TOCUIACPiH, JOFaHBIH Y3BIH]IBIFBIH
JKOHE Taburn napameTpJIeHY/Ii, KHUCBIK
TEOPHSICHIHBIH HETi3T1 TeopeMachiH, OeTTepAiH
TEOPHSCHIH, OeTTepal aHBIKTayJbl, OeTTeri
KHCBIKTap/bl, OipiHINI KBaJpaTTHIK HBICAHBIH,
OCeTTepaiH eKIiHII KBaJpaTTHIK HBICAHBIH,
TYpakThl ['aycc KUCBHIFBIHBIH

W3yyast AMCUMIUTUHY, CTYACHTHI OCBOSIT TEOPHIO
KPHUBBIX, BEKTOpHbIE (YHKIMH, ONpEIeTICHHE
KpuBoil B 1uddepeHInaTbHO T'€OMEeTpUH,
CHocoOBl 3aJaHusl, JUIMHY AYTH U HATypaJbHYIO
MapaMeTPU3alul0, OCHOBHYI) TEOpPEMY TEOpUHU
KpPUBBIX, TEOPUIO IOBEPXHOCTEH, ONpENEIICHNE
MOBEPXHOCTHU, KPUBBIE HA TOBEPXHOCTH, MIEPBYIO
KBaJpaTHUHYIO (HOpMY, BTOPYIO KBaJAPaTUYHYIO
bopmy MOBEPXHOCTH, IIOBEPXHOCTH
IIOCTOSIHHOM TayCCOBOM KpPHUBU3HBI, METPUKY

Studying the discipline, students will master the
theory of curves, vector functions, definition of a
curve in differential geometry, methods of
setting, arc length and natural parametrization,
the main theorem of the theory of curves, surface
theory, definition of a surface, curves on a
surface, the first quadratic form, the second
quadratic form of a surface, surfaces of constant
Gaussian curvature,

the metric of Euclidean space
coordinates

in curved

36




OCTiH, KHUCBIK CBI3BIKTHI  KOOpPJIWHATA/AFbl | EBKIMOBA IPOCTPAHCTBA B KPUBOJIMHECHHBIX
EBKJIHT KEHICTITIHIH METPUKACHIH MEHTepe/Ii KOOPJIMHATAX
Hocmpexsusummepi / [locmpexsuszumwl/ Postrequisites
JuddepeHnnanasik TeHaCyIep JuddepeHnnanbHble ypaBHCHHS Differential Equations
YpaBHEHUS MaTEMaTUYECKON (PU3UKU Equations of Mathematical Physics
MareMaTukaiblK GU3MKa TCHAEYIIepi

bazoaprama scemexwiici / Pykosooumens npozpammel/ Programme manager

AckanbaeBa ['.b. ‘ Ackanb6aeBa ['.b. ‘ Ascanbaeva G. B.
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Jlonec ycane ouckpemmi zeomempus / Boinyxknas u ouckpemuasn zeomempus / Convex and Discrete Geometry

OKy makcamut / Yueonan yenv/ Purpose

JleHec KoHE IHUCKpPEeTTI reoMeTpusi OoiibIHIIA
)anmblianFad OiniM amy. CoHnmal ak 3aMaHayu

[Tonyyenue 0O6OOIIEHHBIX 3HAHUN TIO BBITYKIION
U JIUCKPETHOH reomerpuu. Tak ke BBISIBICHUE

Obtaining generalized knowledge of convex and
discrete geometry. Also identification of objects

aKmapaTThIK ~ TEXHOJOTHSUIApAbl  MaiijanaHa | 00bEKTOB MPHJIOXKECHUs MoyyueHHbIX 3Hanui ¢ | Of application of the received knowledge with use
OTBIPBIIT alraH olmimaepin KOJIIaHy | MCIIOJIb30BaHUEM coBpemennnix | of modern information technologies
00OBCKTIJICPiH aHBIKTAY UH()OPMAIIMOHHBIX TEXHOJIOTHI

Oxbimy namuorceci / Pesynomamut 00yuenus / Learning outcomes
Kypersl carri askraranHan Kkeiiin 0Oinim | [Tociie 3aBepmienuss kypca ooyuyarommecsi | After successful completion of the course,
aJIymbLiIap oyayT students will
(Oimy) meHec >KoHE TUCKPETTI TNeOMETPHUSHBIH | (3HAHME) 3HATh OCHOBHI BhIMyKJI0M 1 quckperHoit | (knowledge) knows the basics of convex and
TEOPHSIIBIK HETI3epiH Oiei; reoMeTpHHM  IUIOCKOCTH M mpocTtpancTsa, | discrete geometry of the plane and space, the

€Ki JKOHE YII eJIIeMJli KEHICTIKTeri ecenTep/Ii
HICTIY AiH 9PTYPAi opicTepin OipOipiHEeH axbIpara
aJTaJIbl XKOHE aHBIKTAH allajbl;

(TyCiHy) AMCKpPETTI T€OMETpHUsIaFrbl KUCBHIKTap
MeH OeTTepaiH op Typii Oepiny TocuIIepiH
TYCIHAIpE anajbl; >KUBIHJIAFBl TOMOJOTHUSHBIH
Heri3ri MarJIyMaTTapblH JKOHE JIOHEC
KUBIHIAPJBIH HErI3rl KacHeTTepiH TYCiHIipe
aTaJel;

(konmmany) anraH OUTIMIEpIH JOHEC IKiHE
JUCKPETTI TEOMETPUSHBIH MBICAIIAPBl  MEH
€cenTepiH  IIbIFapy  YIIIH  KOJJIaHAJbI,
TeopeMaliap bl JIONETI L, menrMaepiH
Heri3aeini, MpaKTUKaIA TYBIH/IaUTHIH

cypakrTapzbl ©3 OeTiIMEH OKy YIIIH YCHIHBUIFaH
onebuerTepi naiaanaHabl;

T€OMETPHSIIBIK KOHE KONeJIIeM/Ii
OOBEKTUIEP/IiH €CeNTepiH MMy IiH, TOMOJIOTUS
AJEMEHTTEPIH TaOyABIH OPTYPJl  OIiCTEpiH
TaHJau anajbl;

OCHOBHBIE TPOOJEMBI BBITYKJIBIX MHOXXECTB B
TOIOJIOTHYECKUX B BEKTOPHBIX IIPOCTPAHCTBAX, A
TaK e MpobieM KOMOWHATOPHOU BBITYKIOCTH;

OINPEAEIATh Pa3IMYHbIE METO/BI PEIICHU 3a7a4

BBIITYKJIBIX MHO>KECTB B JIByMEPHBIX
IpOCTpaHCTBaX (BKJIIOYAsi BBIMYKIIbIE KPHBBIE),
BBIITYKJIBIX MHO>KECTB B TPEXMEPHBIX
IIPOCTPAHCTBAX (BKITIOUAs BBIITYKJIBIE
MIOBEPXHOCTH);

(MOHMMaHUE) yMEeTh OOBACHATH pa3IMYHbIC
CHOCOOBI  3a/laHUsl KPUBOW W  TOBEPXHOCTH
JUCKPETHON T'eOMETpHH, 00CYXIaThb OCHOBHBIE
CBEJICHUS BBIITYKJIBIX MHOYKECTB B
TOTIOJIOTUYECKUX MPOCTPAHCTBAX;
(MCTIONTb30BaHME) HCIIONB30BATh TOHSTHS U
METO/bI TUCKPETHON r€OMETPUH Il OMUCAHUS U
MCCIICTOBAHMSI poeCCHOHATBHBIX "
MaTeMaTHYeCKUX 3a]1ay;

yMETh BBIOpaTh pPa3IMYHBIE METOIbI PabOTHI C

TCOMCTPHUICCKUMU 00BEeKTaMHI ) Pa3BUTH

main problems of convex sets in topological
vector spaces, as well as problems of
combinatorial convexity;

defines various methods for solving problems of
convex sets in two-dimensional spaces (including
convex curves), convex sets in three-dimensional
spaces (including convex surfaces);
(understanding) can explain various ways of
specifying the curve and surface of discrete
geometry, discuss the basic information of
convex sets in topological spaces;

(usage) uses the concepts and methods of discrete
geometry to describe and investigate professional
and mathematical problems;

can choose different methods of working with
geometric objects, develop geometric intuitions,
methods of working with multidimensional
objects;

(analysis) can analyze and compare the results

obtained, derive formulas;
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(amamu3) oitayabpl KaKeT eTEeTiH ecenTepi
MISHIYIH op TYPJi OMICTEPMiH YXOHE OJIapJblH
IICTTy KOJIAPBIH CAIBICTHIPHIN, TAJNIAy Kacarl,
THIMJI1 QMIICTICH €CETITI IIbIFapa ajiajibl;

(cMHTEe3)  KUBIHABIFBI  JKOFapbl  €cenTepii
TONTACTBIPHITI, TaKbIPBIIITAP OoIBIHIIIA
KUHAKTANIbI. AFaH OiiMaepi OOMbIHIITA KEHOip
ecenTepi Menryae TUiM/I1 9AICTepAl YChIHABI.
(baramay) ecenTepai INBIFAPYIOBIH Op TYypdi
OMICTEPiH CANBICTBHIPHIN, THIMJII JKaFbIH Oarajai

reOMETPUYECKUE MHTYHUIIMH, METOMAbI paboThl C
MHOI'OMEpPHBIMU O0BEKTAMU;

(aHanM3) yMeThb aHaJIU3UpOBATH U CPaBHUBATh
IIOJIyYEHHBbIE PE3YJIbTAThl, BBIBOAUTH ()OPMYIIbI;

(cuHTE3) BBHIOMpATh U PEATU30BBIBATH METOJIbI
BBIIYKJIOH M JAMCKPETHOM TeoMeTpuu Juis
pelIeHUsT BO3HUKAIOIMMX B 00pa30BaTEIbHOW U
npodeCCHOHATBHON  EATEIbHOCTH  3ajlad ¢
npUMEHEHHEM MH()OPMAITMOHHBIX TEXHOJIOTHH;

(oleHKa) yMeTb CpaBHMBAaTh M OLICHUBATh

ajlalbl pa3HbIC IOAXObI J0Ka3aTCiIbCTB u
APpryYMCHTUPOBAHHO npeaiiaratb
AIbTCPHATHUBHLBIC

(synthesis) selects and implements methods of
convex and discrete geometry for solving
problems arising in educational and professional
activities with the use of information technology;
(assessment) is able to compare and evaluate
different approaches of evidence and reasoned to
offer alternative

Ilpepexsuzummepi / Illpepexsuzumot / Prerequisites

Matemarukainslk Tangay |

Anrebpa >xoHe caHiap TEOpHsCHI 1,
AnanutukanblK reomeTpus, ChI3bIKTBIK anredpa
YKOHE F€OMETPHSI

Maremaruueckuit ananus |
Anrebpa u Teopus uucen 1, AHanmuTHUECKas
reoMetpusl, JIuHeiHas anredpa u reomeTpus

Mathematical Analysis |
Algebra and number theory 1, Analytic
geometry, Linear Algebra and Geometry

Kypcmuviy kbickawia mazmynwt / Kpamkoe codepycanue kypca/ C

ourse summary

[Tonai  OKBIN,  CTYOEHTTEp  KIACCHKAIBIK
mupdepeHInanAblK ~ TeOMETpUsl  SICTEepiH
MEHrepeai, ipreli MaTeMaTUKANbIK AalbIHABIK
JICHTe1H KoTepe/l

N3yuas 1MCUMIUIMHY, CTYAEHTHl OCBOSIT METObI
KJIaccuueckon nudQepeHInaibHON TeOMETPUH,
MOBBICST YPOBEHb byHIaMeHTaNbHON
MaTeMaTUYeCKOU MOATOTOBKH

Studying the discipline, students will master the
methods of classical differential geometry,
increase the level of fundamental mathematical
training

Hocmpexseusummepi / [locmpexsusumot/ Postrequis

ites

Juddepenunanipik
TeHeynep,MaTteMaTuKaIIbIK (pr3nka TeHaeyepi

JuddepennunanbHble ypaBHEHUS

YpaBHeHHs] MaTeMaTH4YecKo pu3nku

Differential Equations

Equations of Mathematical Physics

bazoapnama scemexuici / Pykosooumens npozpammst/ Programme manager
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4
Elective disciplines for 4th year students

4 Kypc CTyIeHTTepiHe apHAJIFAH YIEKTUBTI MIHAEP / DJIeKTUBHbIE TUCHHUILIMHBI JUIA CTYAeHTOB 4 Kypca /

Jlugppepenyuandvix menoeynep / lugpghepenyuanvuvie ypasnenusn / Differential Equations

OKy makcamut / Yueonan yenv/ Purpose

i GepeHIMATIBIK TeHICYICP TEOPUSICHIHBIH
HEri3ri YFBIMIApbIH OKbII Oy JKOHE IIoH
TaKBIPBITITAPbI OoiibIHIIIA MIPAKTUKAIIBIK
€CenTep/Ii MEeNTy IiH HeT13T1 9JIICTePiH Urepy

U3y4eHUe 0a30BBIX MOHSTUH TEOpUH
muddepeHIMaNbHbIX YpPaBHEHHH U OCBOCHHE
OCHOBHBIX IIPUEMOB pEUIEHMS] MPaKTUYECKUX
3a/1a4 0 TeMaM JIUCLMILIUHbI

study of basic concepts of the theory of
differential equations and mastering of basic
methods of solving practical problems on the
topics of the discipline

OKbimy

Hamuosiceci / Pesynomamot 06yuenus /Learning o

utcomes

Kyperbl coTTi agKTaraHHaH KeiliH Oliim
aJIymbLiap

1. MeKTen MaTeMaTUKAChIHBIH OOJIIMAEPiH OKyFa
KaKeTTi nudepeHIanIbK TeHAEYJIep
TEOPHSICHIHBIH HET13I1 TYCIHIKTEPIH MEHTepy;

2. OipiHLIi KOHE YKOFaphbl perTi
muddepeHanIblK TeHACYIepi TaHy;

3. nuddepeHnnanibK TeHeyJIep MEH OJIap/blH
KYHeJIepiH HIenry KoNIapblH TYCIHAIPY;

4. mupdepeHIMANABIK TEHACYJIEp MEH OJapAblH
KYHesepiH MHTerpangayblH SpTypil oficTepiH
KOJIJIaHY;

5. MEKTeI MaTeMaTHUKaChIHBIH OOIMIepiH OKyFa
KXKETTI  KapaTbUIBICTaHy  FBUIBIMAAPBIHBIH
KOJIJaHOaIbI €cernTepin nienry YLIiH
muddepeHIHanIbIK TeHACYIepIi KOIAaHy;

6. TEeHIEyAIH TYPIH XOHE OHBI MIENIy OIICiH
Tanjgay >KOHE aHBIKTay, ajblHFaH HOTHXKeIepi
CaJIBICTBIPY, HOTHXKEre >KeTy YIIH 3epTTeyal
YUBIMIACTBIPYIBI OlTe 1]

IMocae ycmemHoro
o0yuaromuecsi OyayT
1. BiaseTe OCHOBHBIMM IOHSTUSAMHU TEOPUHU
nuddepeHIaIbHBIX YPAaBHEHUM HEOOXOIUMBIX
JUISl U3YYEHHS Pa3eioB IKOJIBHON MaTEMaTHKY;
2. pacro3HaBaTh nuddepeHraibHbIe
YPaBHEHHUS [IEPBOTO U BBICILIETO MOPSAIKOB;

3. 00BsicHATH pemienne auddepeHnnaTbHbIX
YpaBHEHH U X CUCTEM;

4. PUMEHSTh pa3ianyHbIe METO/IbI
WHTETPUPOBAHUS TQdepeHIraIbHbIX
YpPaBHEHUH U UX CHUCTEM;

5. mpumeHATh nudpdepeHanbHble YpaBHEHUS
JUISE pelieHus MPUKIIATHBIX 3a1a4y
€CTECTBO3HAHUS, HEOOXOIUMBIX Ul H3Yy4EHUS
pa3aeioB MIKOJIbHOW MaTeEMaTHKU;

6. aHATM3UPOBATH M OIPEEIIATh BU YPAaBHEHUS
Y METOJI €r0 PEIICHNUs, CPABHUBAET OJIyUYEHHbBIE
pe3yJIbTaThl, yMeeT YHOPSAI0YUBATh
UCCIJIEIOBAHMSI ISl IOCTHKEHUS pe3yibTarTa;

3aBeplIeHHs]  Kypca

After successful completion of the course,
students will be

1. master the basic concepts of differential
equation theory necessary for the study of high
school mathematics;

2. recognize differential equations of first and
higher orders;

3. explain the solution of differential equations
and their systems;

4. apply various methods of integrating
differential equations and their systems;

5. apply differential equations to solve applied
natural science problems necessary for the study
of school mathematics;

6. analyze and determine the type of equation and
the method for solving it, compare the results
obtained, and know how to order investigations
to achieve a result;

7. develop algorithms for solving differential
equations and their systems, systematizes the
obtained results;
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7. nupdepeHunanabIK TeHIeYIep MEH OJapAblH
KYHenepiH Imemy anropuTMIEpiH KypacThIpy,
aJIBIHFaH HOTIDKENEPIl Kyiieney;
8. Tewaeynepal IIEMIyIIH THIMII OIICTEpiH
aHBIKTAY, OMIICTI TaHIAYJbIH JYPBICTHIFbIHA KO3
KETKI3Y JKOHE KOPBITHIHJIBI JKacay

7.  pa3pabareiBaTh  AITOPUTMBI  pEIICHUS
mubdepeHIMaTbHBIX YPAaBHEHUM M UX CHUCTEM,
CHCTEMaTH3UPYET MOJTYUYCHHBIEC PE3YIIbTATHL;

8. ompenenarh 3 (PEeKTUBHBIE METOABI PEIICHUS
YpaBHEHUH, yOexaaTh B MPaBUIBHOCTU BbIOOpa
METO/Ia 1 JIeNaTh BHIBOJ

8. determine effective methods of solving
equations, persuade the correctness of the choice
of the method and draw a conclusion

Ilpepexsuzummepi / Illpepexsuzumot / Prerequisites

MarematukanslK Tangay |l

‘ Marematuueckui anayius 11

| Mathematic Analysis I

Kypcmuiy kbickawa mazmynst / Kpamxoe codepicanue kypca/ Course summary

Kapanaiteim muddepeHimaniblk TeHIeyIepIiH
HETi3r1 TyCiHiKTepi. JKaumbel HHTETrpaibIK KoHE
Keke memiM. biprekti Texpeynep, OipTekTire
KenTipyre OonaTelH TeHaeyiep. bipinmi perti
KalNmbUIaHFaH  OipTekTi  TeHpaey.  TOJBIK
middepeHnaniapaarkl  TEHIEY. XKanrer
MHTErpanpl Typrb3y oaictepi. Komu eceOiHiH
HieniMi. n-1m perrti TeHaey yurid Komm ecebi. n-
111 peTTi TeHJeYiH emiMiHiH 0ap 00Iybl XKoHe

Oipereiiri Typaisl Teopema. n-1i peTTi OIpTeKTi
J)KOHE OipTeKTi eMec CBI3BIKTBIK
mupdepenmmanapik  TeHaeyJgep.  ChI3BIKTHIK

omneparopabiH Kacuertepi. Llemimuepaiy ipremi
Kyhecl jkoHe BpoHCkM aHBIKTaybIlIbl. BipTekTi
CBI3BIKTHIK ~ JKYHEHIH  JKalmbl  IIEHIMiHIH
KYPBUIBIMBL.  Ditnep omici. KambmTel sxyieHIH
menrimMiHig ~ 6ap Oomybl  JkoHe  Oipereimiri
TeopeMachl. JKanmbl JKOHE JKeke MIemiMIep
TypaJibl TYCIHIK.

OcHOBHBIE MOHSATHUS OOBIKHOBEHHBIX
mubdepeHManbHbIX  ypaBHeHUM.  OOmmii
WHTErpaJl M 4YacTHoe pemieHue. OTHOPOIHBIC
YpaBHEHHUS, YpaBHEHHs, NPUBOJAIIMECS K
OJIHOPOJIHBIM. O060061IeHHoe OJIHOPOJTHOE
ypaBHEHUE TIEPBOrO MOPSAAKA. YpaBHEHUE B
noiHblx  auddepeHnnanax. Crioco6b1
MOCTPOEHUsT 00mero wuHTerpana. Pemienue
3agaun Komm. 3anaya Komm nist ypaBHeHus n -
ro mnopsaka. TeopemMa CymieCTBOBaHUS U
€AMHCTBEHHOCTH pEUIeHUsI YpPaBHEHUS N -TO
nopsinka.  OOHOPOJHBIE W HEOJHOPOIHBIC
nuHeiHbIe TuddepeHIanbHble ypaBHEHUS n -TO
nopsigka. CBoMcTBa JMHEWHOrO —oOmeparopa.
@dyHIaMEHTalIbHAsE ~ CUCTEMa  pEeHIeHud U
onpenenutenb Bpouckoro. CtpykTypa oOiero
pelleHNUs] OJHOPOAHOM JIMHEWHOW CHUCTEMBI.
Meron Oiinepa. Teopema cymiecTBOBaHUS U
€AMHCTBEHHOCTH peueHus HOpMaJIbHOM
cucreMbl. llonsitme 00 o0OIEM HM  YacTHOM
pELICHHH.

Basic concepts of ordinary differential equations.
General integral and  partial  solution.
Homogeneous equations, equations reduced to
homogeneous equations. Generalized
homogeneous equation of the first order.
Equation in complete differentials. Methods of
constructing the general integral. Solution of the
Cauchy problem. Cauchy problem for the n -th
order equation. Theorem of existence and
uniqueness of the solution of the n -th order
equation. Homogeneous and inhomogeneous
linear differential equations of n -th order.
Properties of linear operator. Fundamental
system of solutions and Vronsky determinant.
Structure of the general solution of a
homogeneous linear system. Euler's method.
Theorem of existence and uniqueness of the
solution of the normal system. Notion of general
and partial solution.
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Mamemamuxanvik puzuxa mernoeynepi/ Ypasunenus namemamuyeckou puzuxu / Equations of Mathematical Physics

Oky maxcamul / Yueonan yenv/ Purpose

Exinmi perti mepOec TYBIHABUIBI TEHACYJEPII
HICTITy 9ICTEePiH MEHIepy JKOHE OJIapbl OpTYpIIi

KOJIIaHOAJbl ~ ecemnTepii IIemyae KOJJaHy;
runepoosanbIK, napaloJiaibIK JKOHE
JIUIMNTHKAIBIK ~ TUITEPIiH TeHJICYJIepiHe

OKeJIeTiH (PU3UKAIIBIK €CENTEPMEH TaHBICY

OBnajeHue METOAaMH DCIICHUS YpaBHECHHN
YaCTHBIX TMPOU3BOAHLIX BTOPOTO IOpAAKa U
IPUMEHEHHE WX TMPH PEUICHHH Pa3IHYHbIX
MNPUKJIAAHBIX 3a/1a4; 3HAKOMCTBO C (1)I/I3I/II-IGCKI/IMI/I
3a/lauaMy, [PHUBOSIIMMH K  YPaBHCHHSIM
runepOOINIECcKOro, napaboIMYECcKOro u
DJUTUNTHYECKOTO THIIOB

Mastering the methods of solving partial
differential equations of the second order and
their application in solving various applied
problems; familiarity with physical problems
leading to equations of hyperbolic, parabolic and
elliptic types

Homuiceci / Pezynemamol 00yuenusn /Learning o

utcomes

OKbimy
Kyperbl coTTi agKTaraHHaH KeiliH Ourim
ajlymbLiap
1. nepbec muddepeHUHATABIK TEHICYIEP

TEOPUSCHIHBIH HET13T1 TYCIHIKTEPIH MEHTepY;

2. nepbec nuddepeHIaNIBIK TEHACYIEPAl TaHy;
3. nepbec mubdepeHUMANIBIK  TEHACYIIH
HISUIIMIH TYCIHIIPY;

4. nepbec nuddepeHIUANIBIK TEeHACYIeP/Il
MHTETpajlay JIbIH OpTYPIIi 9ICTEPIH KOJIJaHYy;

5. KapaTBUIBICTaHy FBUIBIMBIHIAFBI KOJIIaHOAIBI
ecenTepai HIeury YILiH nepbec
mudpepeHIHaANIBIK TEHACYIEPl KOJIIaHy;

6. TeHJACYAIH TYpPIH *OHE OHBI WICUTy OIICiH
Tangay >KOHE aHBIKTAy, ajblHFaH HOTWKEJIepi
CaJIBICTBIPY, HOTHIKETe JKETy YLIIH 3epTTeynepi
yHbIMIaCTHIpa OLTy;

7. nepbec auddepeHIUaNabK TeHACYyIepIi
[IeNTy aNTOPUTMAEPIH KYpacThIpy, ajbIHFaH
HOTIDKENIEPI XKyieney;

8. Tewaeynepal IMIENIyIIH THIMII OIICTEPiH
TaHJay, OMICTI TaHIAYJbIH IYPBICTHIFBIHA KO3
KETKi3y KOHE KOPBITHIH/IBI )Kacay

IHocae ycmemHoro
oO0yuarommecsi OyayT

3aBeplIeHHsl  Kypca

1. BJIaACTb OCHOBHBIMHU IIOHATHUAMH TCOPUHU
YpPaBHCHUA B YaCTHBIX IIPOU3BOJHBIX;

2. paciio3HaBaThb YpaBHCHUA B YaCTHBIX
IMPON3BOJHBIX;

3. OOBACHSATH peHICHUC YPAaBHCHUSA B YACTHBIX
MMPON3BOJAHBIX;

4. MIPUMEHSATH pa3iIuyHbIC METO/bI
WHTETPUPOBAHUS  ypaBHEHUS B  YacCTHBIX
IIPOU3BOJHBIX;

5. NpUMEHATh  YpaBHEHHMs B  YaCTHBIX

IIPOU3BOJHBIX ISl PEIICHUs MIPUKIAIHBIX 3a7a4
€CTECTBO3HAHUS;

6. aHaTM3UPOBATh U OINPEJEIATh BUJ YPaBHEHUS
Y METO/I €r0 pellleHNus, CPABHUBATH MOJyYEHHbIE
pE3yJIbTaThI, YMETb yHOpS104YUBAaTh
MCCJIEIOBAHMSI JUIsl IOCTHXKEHUS pe3yJsIbTara;

7.  pa3pabarelBaTh  AITOPUTMbBI  pEIICHUS
YPaBHEHHs B YaCTHBIX  IPOU3BOJIHBIX,
CHUCTEMATHU3UPOBATh MOJYUYEHHBIE PE3YIIbTAThI;

After successful completion of the course,
students will be

1. master the basic concepts of partial derivative
equation theory;

2. recognize partial derivative equations;

3. explain the solution of a partial derivative
equation;

4. apply various methods of integrating a partial
derivative equation;

5. apply partial derivative equations to solve
applied problems in natural science;

6. analyze and determine the type of equation and
the method of solving it, compare the results
obtained, and be able to order investigations to
achieve a result;

7. develop algorithms for solving an equation in
partial derivatives, systematize the obtained
results;

8. choose effective methods of solving equations,
convince the correctness of the choice of method
and draw a conclusion
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8. BbIOMpaTh 3 (EKTUBHBIE METOABI pPEHICHUs
ypaBHEHUH, yOeKAaTh B MPABWIBHOCTH BBIOOpa
METO/Ia U JIeNaTh BHIBOJ

IlIpepexeusummepi / Ilpepexeuszumot | Prerequisites

Maremartukansik Tangay |l

JleHec xKoHE AUCKPETTI TeOMETPHS
JuddepeHnnanipik reoMeTpus KoHe
TOIOJIOTUsI

Maremarnueckuii ananus |
Brlinykias v quckpeTHas reoMeTpus
JuddepeHnmanbHas TeOMETPUS U TOITOJIOTHS

Mathematic Analysis Il
Convex and Discrete Geometry
Differential Geometry and Topology

Kypcmuiy kbickawia mazmynwt / Kpamkoe codepcanue Kypca/ C

ourse summary

lunmepOonaneik  THOTI  TeHAeynep. Tepberic
TeHJeyl YIIiH apaiac ecemn. TONKbIHIBIK TeHICY
ymwin Komm ece6i. IlapaGomansik  TunOTi
tenaeyiep. Jdubdysus tenmeyi yumiH apanac
ecern. JXKpUTy OTKI3TIIITIK TEHJACYIHE apHaJIFaH
Komm ecebi. DnaunTHKANBIK TUOTI TEHICYIEp.
CranuoHapabIK TUITI IIEKapabIK MIHACTTEP/Il

YpaBHeHus TUIEepOOTNIECKOTO THIA.
CwMmerianHas 3aja4a A ypaBHEHUS KoJjeOaHMi.
3amaya Komm 118 BOJHOBOrO ypaBHEHHUS.
VYpaBHeHus napadonnyeckoro tuna. CmemaHHas
3ajada Juig ypaBHeHus nud¢ysun. 3agava Komm
JUIS YpaBHEHUS TEIUIONPOBOJHOCTH. Y paBHEHHS
DIUTMNITHYECKOTO ThMa. [locTaHOBKA TPaHUYHBIX

Hyperbolic type equations. A mixed problem for
the oscillation equation. The Cauchy problem for
the wave equation. Parabolic type equations. A
mixed problem for the diffusion equation. The
Cauchy problem for the heat equation. Elliptic
type equations. Statement of boundary value
problems for stationary type. Properties of

KOIO. I"apMoHMKaTBIK byHKUMSIApABIH | 3a1a4 A8 cTanuoHapHoro tuma. Csoiicta | harmonic functions.
KacHeTTepi. rapMOHUYECKUX (DYHKITHIA.

bazoapnama scemexuici / Pykosooumens npozpammst/ Programme manager
Annvbaes A.A. | AimmGaes A.A. | Alimbaev A.A.
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Mamemamuxkansl 0Kbimy a0icmemecinoezi aknapammulk mexuonocusanap /Ungopmayuonnvie mexnonozuu ¢ memoouxke npenooasanus
mamemamuxu /Information Technologies in the Methodology of Teaching Mathematics

OKy maxcamot / Yueonaa yenv/ Purpose

Crynentrepniy 3amaHayn OaraapiamMaibIK
OHIMJIep Typaibl OUTIMIEPIH KalbIITACTHIPY,
MEKTeIl MaTeMaTHKa KYpPCBIHBIH MaceleNepin
[Ienry ymriH OarjapiiaMaliblK KaMTaMachl3 €Ty
KYpaJIJIapbIH KOJIJIaHA 011y

@opMHUpOBaHHE Yy CTYAEHTOB 3HaHUU O
COBPEMEHHBIX  MPOTPaMMHBIX  MPOJYKTaXx,
yMEHUue MIPUMEHSATH UHCTPYMEHTBI

MPOTPAaMMHOTO  OOECHEUYeHHsS] ISl  PEIICHUS
3a/1a4 IKOJIBHOTO Kypca MaTeMaTUKU

Formation of students' knowledge about modern
software products, the ability to use software
tools to solve problems of the school
mathematics course

Oxvimy naomuaiceci / Pezyiomamut 00yuenusn / Learning outcomes

Kypcersbi CITTI asiIKTaraHHAH KeiliH
olmiMaymbLIap

1. maremarukaga AKT komnmanynablH Herisri
TYCIHIKTEPiH MEHTepY;

2.  Geogebra OarmapiamMacbIHBIH
KypaJlapblH aHBIKTAY JKOHE Maiianany;,
3. Geogebra GarmapiaaMachl apKbLIbl €CEnTepIi
HIbIFapy ajJrOpUTMIH TYCIHAIPY;

4. ecemTepi IIENIy YIIIH SPTYPJi SIICTEP/i,
o/IiCTEp/Il KOHE alTOPUTMIEP/Il KOJI/IaHy;

5. aNbIHFaH MAJIIMETTEP Il KYHeey KOHE JKIKTey
yiiH  OafjapiaMaiblK — KaMTaMmachl3 €Ty
TEOPHSCHIHBIH 9JIICTEPiH KOJIJIaHY;

6. anbpIHFAaH HOTIDKENEpIl Tajjay KoHe
CaJIBICTBIPY, HOTHXKETe KETY YIIiH 3epTTeyIepIi
yHbIMIaCTHIpa OLTy;

7. Mocenenepi MIenry XKoHe 3epTTey dJIiCTepiH
o3ipIiey KOHE alTbIHFaH HOTIDKENEPIi Kyieney;
8. Mocenenepai MICNIyAiH HEMece MoliMaeMe
yKacayIbIH THIM/II 9J[ICTEPIH aHBIKTAY

Heri3ri

IMocne ycmemHoro 3aBepuieHHsi Kypca
o0yyaromuecsi OyayT
1. BJIAJICTh OCHOBHBIMH HOHATUSAMH

ucnoias3osanus UKT B MaTeMaTuke;

2. ompeAensaTh W HCIOJIb30BaTh OCHOBHBIE
MHCTPYMEHTHI mporpammMel Geogebra ;

3. OOBSICHATH QITOPUTM pEIICHUs 3aJad M0
nporpamme Geogebra;

4. IpUMEHSITh Pa3IMYHBbIE METOJBI , CIIOCOOBI U
AITOPUTMBI PELICHHUS 33]1a4;

5. MPUMEHSITh METOAbl TEOPUU MPOrPAMMHOTO
o0ecnieueHus s CUCTeMaTU3alluil U
KJacCU(UKAIUY TTONyUYEHHBIX JaHHBIX;

6. aHATM3MPOBATh W CPABHUBATH ITOTYYCHHBIC
pe3yJIbTaThl, YMETH YIIOPSAA0YUBATH
HCCIEA0BAHUSA I TOCTH)KEHUS PE3yJIbTaTa;

7. pa3pabaTeiBaThb METOABI pEIICHHUS W
HCCIEAOBaHUS 3aJad M CHCTEMATU3UPOBATh
MOJIyYEHHBIE PE3YIIbTATHI;

8. onpenensaTh 3P (HEKTHBHBIE METOJIBI PEIICHHS
3a7a4 WIH YTBEPKACHUS

After successful completion of the course,
students will be

1. master the basic concepts of using ICT in
mathematics;

2. identify and use the basic tools of the
Geogebra program ;

3. explain the algorithm of solving problems
using the Geogebra program;

4. apply various methods, techniques, and
algorithms to solve problems;

5. apply methods of software theory to
systematize and classify the obtained data;

6. analyze and compare the obtained results, be
able to order the research to achieve the result;
7. develop methods of problem solving and
research and systematize the obtained results;

8. determine effective methods of solving
problems or statements

Ilpepexeuzummepi / lIpepexeuzumut / Prerequisites
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AKnapaTThIK-KOMMYHUKALHUSIIBIK
TEXHOJIOTHSIAp, MaTeMaTUKalbIK Tayngay 1,
CBI3BIKTHIK aJIre0pa )KoOHe TeOMETPHSI

WubopmManinoHHO-KOMMYHHUKALIMOHHBIE
TEXHOJIOTUM, MaTeMaTUYeCKUi  aHalu3
JUHENHas anredpa u reoMeTpust

1,

Information and Communication Technologies,
mathematical analysis 1, linear algebra and
geometry

Kypcmoty Kbickawa mazmynst / Kpamkoe cooepycanue kypca/ Course summary

[ToHni OKM OTBIPBIN, CTYIEHTTEP TaHBICAIbI

GeoGebra  OarmapinamachlHBIH ~ HHTEpdeiic
AIIEMEHTTED]; MEKTEeTTe MaTeMaTHUKaHBI
OKBITYy/1a 3aMaHayu o1iM oepy

TEXHOJIOTUSUTAPBIH MEHI'ePY; MEKTEN KYPCHIHBIH
€CeNTepiH XKoHEe HEri3ri TeopeManap/bl IIenry
YIIIH 9pPTYpPJIi KOMITBIOTEPIIK, aHHUMALUSIBIK
MOJICIIbACPIi naijjanany; Geogebra
OarmapiaMachlHBIH ~ OPTYpPJi  KapTHUHAIAPHI

APKbLJIbI MaTCMATHKA GCGHTepiH ey

W3y4ast TUCHMITIMHY, CTYA€HTHI TO3HAKOMSATCS C

aseMeHTHl uHTEp(deiica mporpammbel Geogebra;
OCBOSIT ~ COBPEMEHHBIE o0pa3zoBaTeIbHBIC
TEXHOJTHUA B OOyYeHHH MaTEMaTHKE B IIKOJIE;
WCIIOJB30BAHNE PA3IMYHBIX KOMITBIOTEPHBIX,
AHHMMAIMOHHBIX MOJICJICH ISl PEIICHUs 33134
IIKOJIBHOTO Kypca H OCHOBHBIX TEOpEM;
pelieHre 3ajJa4  MaTeMaTHKH C  IOMOIIBIO
pa3IMYHBIX MOJIOTEH Nporpammbl Geogebra

While studying the discipline, students will get
acquainted with the interface elements of the
Geogebra program; master modern educational
technologies in teaching mathematics at school,
use of various computer, simulation models to
solve school course problems and basic
theorems; solving math problems using various
Geogebra program canvases

bazoaphama rcemexuici / Pykosooumens npozpammel/ Programme manager

KamxkanoB Mapat OmipOekysibl \

Kamxanos Mapar ¥YmupOekoBuy

Kalzhanov Marat Umirbekovich
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Kaszipzi 6inim 6epy mexnonozuanapul / Cospemennsvie oopazosamenvuvie mexnonozuu / Modern Educational Technologies

OKy maxcamot / Yueonaa yenv/ Purpose

3amMaHayW OuIiM Oepy TEXHOJIOTHsIapbl MEH
o/IicTepiH MEHTepy, COHal-aK oJapibl OKY ic-
OpEKETIHIH TOKIPUOECIHAE KOJIIaHy.

OBJIaJICHHE COBPEMEHHBIMH 00pa30BaTeIbHBIMU
TEXHOJIOTHSIMU M METOJMKAMH, a TakKXKe HuX
MpUMEHEHHE B IMpakTUKe 00pa3oBaTeNIbHOMN
JeSITeTbHOCTH.

mastering modern educational technologies and
methods, as well as their application in the
practice of educational activity.

Oxbimy namuorceci / Pesynomamut 00yuenus / Learning outcomes

Kypcersl €TTI KeiliHn
OimiManymbLIap

1. kasipri OimiMm Oepy TEXHOJIOTHSIIAPBIHBIH
HETi3T1 MPUHITUIITEPIH aTaHbI3.

2.0KBITYJIBIH OPTYPJIi 9MICTEPiH KOJJIaHY JKOHE
OKYIIBLIAP/IBIH OiTiMIH Oaramnay.

3. 3amaHayHW aKHapaTThIK TEXHOJOTHSIIApIbI
naiianasHa  OTBIPBIN,  HMHTEPAKTUBTI  OKY
MaTepHaIapbIH jKacay.

4. oHnaiiH 611iM Oepy mIaTGopmazapsl MEH OKY
OarapiiamMaliapbiH MMaianany.

asiKTaraHHaH

5. Oimim Oepy opTachlHIA THIMII ©3apa
opeKkeTTecyl KaMTaMachl3 eTy  YIUIH
KOMMYHUKAIHSITBIK TEXHOJIOTHSIIAP/IbI

KOJIIaHy.

6. Oimim Oepy KyHeciH AaMBITylarbl Kas3ipri
OutiM Oepy TEXHOJOTHSUIapBIHBIH pejii MeH
MaHbI3bIH TYCIHY.

7. OKy iC-9peKeTIH/IE SPTYPJIl TEXHOIOTUsIIapIbl
KOJIJIaHyIBIH THIMIUTITIH Tajaay JKoHe Oaranay.
8. KociOM KbI3METiHIE 3aMaHayu Oinim Oepy
TEXHOJIOTHSITAPBIH KOJIaHY.

ITocie ycnmemHoro 3aBepuieHHst Kypca
o0yuarmuecs OyayT
1. NEPCHUCIIATD OCHOBHBIC IMPUHIUIIBL

COBPEMEHHBIX 00pa30BaTeIbHBIX TEXHOJIOIHH.
2. IPUMEHATH PA3IUYHBIE METOAUKH OOYy4EHUS
U OLIEHKH 3HaHUH CTY/IEHTOB.

3. co3maBarthb WHTEPAKTHBHEIC yueOHbIe
MaTepHalibl ¢ HCHOJIb30BAHUEM COBPEMEHHBIX
WH(POPMAIIMOHHBIX TEXHOJIOTHH.

4. mpuMeHsTh  00pa3oBaTesibHbIE  OHJIAMH-
m1aTGopMbl U 00yUaroLIUe MPOrpaMMBbl.

5. MICTI0JIb30BaTh KOMMYHUKaTHBHbIE
TEXHOJIOTHH JUIsl oOecrieueHus: 3(PPEeKTUBHOTO
B3aMMOJICHCTBHSI B 00pa30BaTEIbHOM cpene.

6. TOHUMATh POJIM ¥ 3HAYMMOCTH COBPEMEHHBIX
00pa30oBaTeNbHBIX TEXHOJOTMH B Pa3BUTUH
00pa3zoBaTeNbHON CUCTEMBI.

7. aHaIM3UPOBATh U OLEHUBATH (P (HEKTUBHOCTH
MPUMEHEHHUsST  Pa3JIMYHBIX  TEXHOJOTHH B
00pa3oBaTenbHON e TETHHOCTH.

8. IpUMEHSTh COBpEeMEHHBbIE 00pazoBaTeIbHbIE
TEXHOJIOTHM B CBOeW TmpodeccrnoHambHOI
JeSITeTIbHOCTH.

After successful completion of the course,
students will be

1. list the basic principles of modern educational
technologies.

2. apply various methods of teaching and
assessment of students' knowledge.

3. create interactive learning materials using
modern information technologies.

4. apply online educational platforms and
training programs.

5. utilize communication technologies to ensure
effective interaction in the educational
environment.

6. understand the role and significance of
modern educational technologies in the
development of the educational system.

7. analyze and evaluate the effectiveness of
various technologies in educational activities.

8. apply modern educational technologies in
his/her professional activity.

Ilpepexsuzummepi / llpepexeusumul / Prerequisites
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AKnapaTThIK-KOMMYHUKALHUSIIBIK
TEXHOJIOTHSIAp, MaTeMaTUKalbIK Tayngay 1,
CBI3BIKTHIK aJIre0pa )KoOHe TeOMETPHSI

WubopmManinoHHO-KOMMYHHUKALIMOHHBIE
TEXHOJIOTUM, MaTeMaTUYeCKUi  aHalu3
JMHEHHas anredpa u reoMeTpus

1,

Information and Communication Technologies,
mathematical analysis 1, linear algebra and
geometry

Kypcmoty Kbickawa mazmynst / Kpamkoe cooepycanue kypca/ Course summary

Kasipri 611iM 6epy TEeXHOJIOTUSTIAPBIHBIH HET13T1
Tociaepi MEH TY>KBIPBIMJIaMaJIaPhI.
WNHTepakTHBTI OKy MaTepHalIapblH d3ipIiey.
Oky ypaiciHae aKnapaTThIK-KOMMYHUKALIUSIIBIK
TEXHOJIOTUSUTApABl  KOJjaHy. bimim  Oepyne
OHJIAltH wiatdopmanap MeH OKBITY
OarmapiamanapblH  maiganany.  OKBITYIBIH
KOHE OKyIIbUIapAblH OimiMiH  Oaranayabiq
THiMai - omicrepi. bimim  Oepy  ypaicimaeri
WHHOBALMAJIBIK TOCUIED. Binim oepy
TEXHOJIOTHSIIAPBIH  KOJJAHYABIH  TUIMAUIITIH
Oaranay. Ka3zipri 6u1iM O6epy TeXHOJOTHsIIAPbI
caJlachIH/1a K9C10M KY3bIPETTUIITH JaMBITY.

OcHOBHBIE MOJIX OBl u KOHIICTIITIH
COBpPEMEHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTUH.
Pazpabotka WHTEPaKTUBHBIX y4eOHBIX
MaTepUasoB. Hcnonb3oBanue
MHOOPMAIMOHHBIX W KOMMYHHKATHBHBIX
TEXHOJOTHII B 00pa3oBaTeNIbHOM MpoIlecce.
[Tpumenenne oHnaiH-mIaTGOPM U 00YUAIOIINX
nporpaMM B oOpa3zoBaHuH. P(HEKTUBHBIE
METOAMKH OOYy4YeHUS ¥ OICHKH 3HAHUH
CTYIEHTOB. VIHHOBAallMOHHBIE TMOAXOABI K
00pa3zoBaTeIbHOMY mpoIieccy. Orenka
3¢ HeKTHBHOCTH MIPUMEHEHUS
oOpa3zoBaTenbHBIX  TexHoJorwidl.  Pa3zButune
npoeCCHOHATLHON KOMIIETEHLIMH B 00JacTé
COBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHIA.

Basic approaches and concepts of modern
educational technologies. Development of
interactive  teaching materials. Use of
information and communication technologies in
the educational process. Application of online
platforms and training programs in education.
Effective methods of teaching and assessment of
students' knowledge. Innovative approaches to
the educational process. Evaluation of the
effectiveness of the application of educational
technologies. Development of professional
competence in the field of modern educational
technologies.

bazoapnama scemexuici / Pykosooumens npozpammst/ Programme manager

KamxanoB Mapat OmipOekyJib

‘ Kamxanos Mapar ¥YmupOekoBuy

| Kalzhanov Marat Umirbekovich
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