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Kipicne

OJNIeKTUBTI TIOHJEP KaTaJorbl OKBITYJABIH KPEIUTTIK JKyHheci OolbIHIIA
KYpacTbIpbUIabl. JIEKTUBTI TOHAEP KaTalorbl >KYWEJIEHreH TaHAay OONBIHIIA
MOHEP TI3IMIH kKOHE OJIapIbIH KbICKA CHUIIaTTaMaChlH KapacThIPabl.

CTyneHT MaMaHIBIKTapAbIH MIHACTTI KOMIOHEHT / J>KOFapbl OKY OpHBI
KOMITOHEHTIHIH MMOHJIEPIH MEHIEPYMEH KaTap, YChIHBLIBIN OThIPFaH TaHJay OONbIHIIA
MOHACPl TaHIAN aybl THIC.

DNEeKTUBTI MOHIEPAl TaHIayFa diBai3ep keHec Oepemi. CTyIeHT 3aBaii3epMeH
Oipiece OTBIPBIN, CTYACHTTIH KEKE OKY XOCMapblH KYPYy YIIIH MOHAEPTe >Ka3bLly
HBICAHBIH TOJITHIPAJIBI.

Kypmerti crymenrrep! bimim 0Oepy TpaeKTOPHICHIHBIH OipTYTAaCTHIFBIHBIH
oimacteipbutybl  Ci3fiH OoJialllakTa MaMaH pPETIHJE KOCIOM JallbIHIBIFBIHBI3IBIH
JICHTeiiHe BIKMaJ €TETIHIH €CTE CaKTAYbIHBI3 KEPEK.

BBenenue

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

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

KoHcynbranuu no BeIOOPY 3JIEKTUBHBIX JHUCUUILIMH Ja€T 3ABai3ep. Bmecre ¢
HUM CTYJEHT 3amoJyiHsgeTr (opMy 3alucHU Ha JUCUMIUIMHBL Ay coctaBienus UYII
(MHIUBHUIYATILHOTO YYEOHOTO TIJIaHa).

YBaxaemble CTyAeHTbI! BaXHO NOMHUTB, YTO OT TOrO, HACKOJBKO
IPOJAyMaHHOW M 1eNocTHOM Oyaer Bama oOpa3oBarenbHasi TPaeKTOpUS, 3aBUCHUT
ypoBeHb Bareit nmpodeccrnoHanbHOM MOATOTOBKU, KaK OYIyIEero CrenuanmcTa.

Introduction

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

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

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

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



CemecTp 00iibIHIIA JJIEKTUBTI MIHAEpai OoJry /

PacnipenejieHre 3J1eKTUBHBIX THCIUILUINH 110 ceMecTpam /

Distribution of elective courses by semester

Kpenutrep | Axanemus
CaHBbI / JIBIK
Kon-Bo Ke3eH/
[Tonnin aTaysl / HaumenoBanue nuciumuiunsbl / The name of the discipline KpEAUTOB/ Axkan
Number of nepuo/
credits Academic
period
DneMeHTapIIbIK MaTeMaTHKa / 5} 1
DneMeHTapHas MaTeMaThKa /
Elementary Mathematics
MekTen MmaTeMaTHKACBIHBIH TaHAaYJIbl OeiMaepi /
N36pannble pa3iessl MKOJILHOW MaTeMaTHKH /
Selected Sections of School Mathematics
AHaITUTUKAIIBIK TEOMETpHUS / 4 2
AnHanuTiueckas reoMmetpus /
Analytic Geometry
ChI3BIKTBIK anreOpa KoHe reoMeTpus /
Jluneiinas anreOpa u reomeTpus /
Linear Algebra and Geometry
Martemarukainsik Tangay I/ 4 3
Maremarnueckuii anayms 11 /
Mathematic analysis |1
Bip ailiHpiManbl QYHKIMSHBIH HHTETPAIIBIK ecenTeyi /
NuTerpanbHoe ucurciaeHne GyHKIUN OTHON epeMeHHOH /
Integral Calculus of a Function of One Variable
AnreOpa xoHe caHap Teopuscsl 1 / 5 3
Anrebpa u Teopus uucen 1 /
Algebra and Number Theory 1
KommyrarupTik anredpa /
KommyratuBHas anrebpa /
Commutative Algebra
KyKpIK oHe chibaiinac >KeMKOPIIBIKKA KapChl MOJICHUET Heri3aepi / 5 4

OcHOBBI IIpaBa U AHTUKOPPYILIMOHHON KYJIbTYPHI /
Basics of Law and Anti-Corruption Culture

DKOHOMHMKA KOHE KICIMKEPIIIK HET137epi /
OCHOBBI 5KOHOMUKH U TIPEIIPUHUMATEIHCTBA /
Basics of economics and business

Kembacusiibik Herizaepi /
OcHoBbI HEpCTBA /
Basics of Leadership

DKOJIOTHS )KHE TIPLIUTIK Kayinci3airi Herizaepi /
OKOIOTUs U OCHOBBI 0€30IIaCHOCTH KU3HEAEATENLHOCTH /
Ecology and Basics of Life Safety

FrutbiMu 3epTTeyNep/IiH Heri3aepi )KoHe aKkaIeMHSIIBIK XaT /
OCHOBBI HAyYHBIX UCCIIEIOBAHHUN U aKaIeMHUYECKOe MUCHMO /
Basics of Research and Academic Writing




Kap KbUTbIK cayaTTBUIBIK HET13aepi /
OcHOBBI ()MHAHCOBOW I'PaMOTHOCTH/
Fundamentals of financial literacy

Anrebpa oHE caHIap TCOPUSICHI 2 /
Anrebpa u Teopus uucen 2 /
Algebra and Number Theory 2

JIn anreGpanapbIHBIH TEOPUSICHIHA KiPICTIC )KOHE OHBIH KOPCETLIIMI /
Beenenwue B Teoputo anredp JIu u ux npeacraBneHuii /
Introduction to the Theory of Lie Algebras and its Representations

JIMCKpeTTi MaTeMaTHKa JKOHE MaTEMaTHUKAJIBIK JOTHKa /
HI/ICerTHaH MaTeMaTHKa U MaTeMaTHYeCKast JOruKa /
Discrete Mathematics and Mathematical Logic

AHanu3 )xoHe KoOMOMHaTOpHKa /
AHanu3 1 KOMOUHATOpHKA /
Analysis and Combinatorics

MaremaTukansik tanmgay 1/
Maremarnueckuii ananus 111 /
Mathematic analysis 111

Kemn aitnpiMansl GyHKIUSHBIH AU(depeHInanabK ecenteyi /
HuddepennnansHoe ucHUCIeHNEe PYHKIIMA MHOTHUX ITEPEMEHHBIX/
Differential Calculus of a Function of Several Variables

JubdepeHnnan bk TeoMeTpHs KOHE TOITOIOTHs/
Huddepernnanbaas reOMETpHst U TOMOJIOTHS/
Differential Geometry and Topology

JleHec xKoHE AUCKPETTI TEOMETPHS
BLIHYKJ'Ia}I U JUCKPCTHAA IrCOMETPUAL
Convex and Discrete Geometry

Juddepernunaniplk Tenaeynep /
Huddepenunanbabie ypaBHEeHUs /
Differential Equations

MareMatukanblK Gpu3nka TeHaeynepi /
VYpaBHEHUs MaTeMaTUYECKON PU3UKH /
Equations of Mathematical Physics

OnuMOuaaanblK ecenTep/Ii memy/IiH aaicrepi /
MeToap! pereHus ONMUMITHAIHBIX 33134 /
Methods for Solving Competitive Tasks

CraHgapTThl eMec ecenTep/l menry 9aicrepi /
MGTO,Z[LI pelICHUd HECTAHAAPTHBIX 3aJ1a4 /
Methods for Solving Non-Standard Tasks

Martemarukanbik Tangay [V /
Maremarnuecknii ananus [V /
Mathematic analysis 1V

Ken aiiHpiManbl QyHKIUSHBIH HHTETpATIABIK ecenTeyi /
WuTerpanpHOe HCcUHCcIeHne GYHKIINH MHOTHUX TTEPEMEHHBIX /
Integrated Calculations of Functions of Many Variables

MareMaTuKaHbI OKBITY 9/IICTEMECIH/IET1 aKIapaTThIK TEXHOJIOTHsIIap /
NudopmannoHHbie TEXHOJIOTHH B METOJIMKE MPETOAaBaHus MATEMaTUKH /
Information Technologies in the Methodology of Teaching Mathematics

Kasipri 6inim 6epy TexHOIOTHsIapbl/
CoBpeMeHHbIe 00pa30BaTEIbHBIEC TEXHOJIOTHH /
Modern Educational Technologies




Minor

Jucuumimna 1 5 >
Jucnuruimza 2 > 6
5 6

Jucuumimna 3




1

Elective disciplines for 1nd year students

1 Kypc cTyaeHTTepiHe apHAJIFAaH JIeKTHUBTI MIIHAeP / DJeKTHBHbIE IUCHUILIUHBI I CTy1eHTOB 1 Kypca /

Inemenmapavik mamemamuxa / Inemenmapuan mamemamuxa / Elementary Mathematics

OKy makcamut / Yueonas uens | Purpose

Crynentrepre MaTeMaTUKaHbIH HET13T1
YFBIMAAPBIH  YHpeTy, CTyIeHTTepIiH ipremi
MaTEMaTHKAIBIK JabIHIBIK ICHICHiH apTThIPY

OOyueHue CTYJIEHTOB OCHOBHBIM MOHSTHSIM
MaTEeMAaTHKH, MOBBILIICHHE YpPOBHS
byHIaMEeHTaIbHON MaTeMaTU4eCKOn
MOJITOTOBKU CTYJICHTOB

Teaching students the basic concepts of
mathematics, improving the level of
fundamental mathematical training of students

Hamuoicect / Pesynomamot 06yuenus /Learning o

utcomes

OKbimy
Kypcrbl CoTTI asIKTaFaHHAH KeHiH
olmiMaymbLIap
1. MareMaTuUKalbIK JKOHE KApaThUIBICTaHY
FBUTBIMJIAPHI IMKJI TIOHAEPIH opi Kapall OKy
YIIIH  KaXeTTI  dJeMEeHTap  MaTeMaTukKa
HET13/IepiH MEHrepe/i,
2. panMoHaNIbIK, UPPALMOHAIBIK,
KOPCETKIIITIK, Jgorapumixk,

TPUTOHOMETPHSUIBIK ~ OpHEKTEepAiH TeHOe-TeH
TYPAEHAIpYIEPiH OpbIHAAN ananpl,
palMOHAIABIK, UPPALMOHAIIBIK, KOPCETKIMITIK,
Jorapu@miK, TPUTOHOMETPUSIIBIK TEHACYIEpal
KOHE TEHCI3MIKTep/Ii 1mierie Oineni;

3. OPHEKTEP/IIH, TEeHJEYJEPAiH,
TEHCI3AIKTEePAiH TYpJIEpiH TaHBIII,
TEHIIEYJIepAl KOHE TEHCI3AIKTEepIl IIeNry

o/licTepiH TaHal anajpl;

4. TeHaey MEH TEHCI3MIKTI MIenly YIIH TeHOe-
TeH TYpJEHIIpyJepdi, an cbibailnac moHAepAi
OKy YVIIIH TEeHJACY MEH TEHCI3MIKTI KoJaaHa
aJajbl;

5. KaKeTTi

sKarganga aHBIKTaMaJbIK

IMocne ycmemHoro 3aBepuieHHsI Kypca
o0yyarommecsi OyayT

1. 3HaTh OCHOBBHI 3JEMEHTAPHOW MaTEMaTHKH,
HCO6XO)II/IMI>IX JIIsA I[aJ'IBHefIIHeFo HN3YUCHUA

TUCIHUILTAH MaTeMaTHYeCKOTO u
€CTeCTBEHHOHAYYHOTO [IHKJIA;

2. yMeThb  BBINOJHATH  TOXJISCTBEHHBIC
npeoOpazoBaHUs palMoOHAIBHBIX,
HppallMOHATBHBIX, MOKa3aTeIbHbIX,
J'IOl"apI/I(l)MI/I‘-Ie()KI/IX, TPUTOHOMCTPHUYCCKUX
BBIPOKEHUH, MOXET pEIIUTh paluOHAIbHBIE,
UppanroOHAILHBIC, IIOKa3aTCJIbHBIC,
norapuMuIecKue, TPUTOHOMETPHYECKHE

YpaBHEHUSI U HEPABEHCTBA,

3. pacro3HaBaTh BU/bI BHIPAKECHUH, YpaBHEHHIH,
HEpaBEHCTBA, YMETh BHIOPATh METO/IbI PEIICHUs
YPaBHEHUI U HEPABEHCTB;

4. YyMETb  MPUMEHSATh  TOXKJECTBEHHBIE
npeoOpa3oBaHusl NpPU PEIIEHUH YpaBHEHUH u
HEPABCHCTB, & yYPaBHEHUS U HEPABEHCTBA IS
U3Y4YEHMSI CMEXHBIX TUCLUIUINH;

5. yMeTb MNPUMEHATh HW3YYEHHbIE TOHATHUS,

After successful completion of the course,
students will be

1. has mastered the basics of elementary
mathematics, necessary for further study of
disciplines of mathematical and natural science
cycle;

2. can perform identical transformations of
rational, irrational, exponential, logarithmic,
trigonometric expressions, can solve rational,
irrational, exponential, logarithmic,
trigonometric equations and inequalities;

3. recognizes types of equations, equations,
inequalities can choose methods of solving
equations and inequalities;

4. the student can apply identical
transformations in solving equations and
inequalities, and equations and inequalities for
the study of related disciplines;

5. the student is able to apply the studied
concepts, methods for solving taskss of a
practical nature and taskss from related
disciplines using reference materials, a




MaTepHaIapabl, KAIbKYJISATOPABI, KOMIIBIOTEP I
naijanaHa OTBIPBIN, MPAKTUKAIBIK CHIIATTHI
ecenTep/Il )KOHEe ChlOaiiyiac MOHIEPACH ecenTep/Ii
[Ienly YIIiH Heri3Ti  YFbIMIApIbl, SmicTepli
KOJIJIaHa aJIaJibl;

6. oKoFappl  MaTeMaTHKa
3JIEMEHTap MaTeMaTHUKAHbBIH
arrnapaTblH TAJIIAA aJlajibl;

7. Oacka NMKIIK MOHAEpAEC makjga OoaThlH
KOHE Coiikec OLTIMII Tajlam eTeTiH ecenTepmi
Hienry YIIiH 3JIEMEHTap MaTeMaTHKa OuliMiH
KOJIJIaHa aJlajibl.

8. osjemeHTap MaTeMaTHKaHBIH Ka3ipri aamy
OarpITTaphlH  Olefi, B3JeMeHTap MaTeMaThKa
oicTepin TeopeMaliapbl JONeNIeyTe,
MaTeMaTHKaHbIH Oacka TapaysaapbIHbIH
€CenTepiH Menryre KoJIaaHa bl

TYPFBICBIHAH
VFBIMJIBIK

METOABI I PEIICHHA 3aaad IIPaKTHYCCKOI'O
XapakTepa U 3a4aqd U3 CMCKHBIX AUCHUILIIMH C

HCIIOJIB30BaHUECM 1810)51 HCO6XO,Z[I/IMOCTI/I
CIIPaBOYHBIX MaTcepuaioB, KaJIbKYJIATOpA,
KOMIIBIOTECpA,

6. yMeTb aHaIM3UPOBATh MOHATHUHBIA ammapar
JJIEMEHTApHOH MaTeMaTUKU C TOYKH 3PEHHUs
BBICIIICHI MAaTEMAaTHKHU;

7. yMeTb MNPUMEHATh 3HAHUS 3JIEMEHTapHOU
MaTE€MaTHKU JUTS peuieHus 3a1ad,
BO3ZHUKAIOIIMX B JUCUUIUIMHAX OPYTHX LIMKJIOB
1 TpeOYIOLIUX COOTBETCTBYIOLINX 3HAHUM;

8. 3HaThb COBpPEMEHHbIC HAlpaBJICHUS Pa3BUTUSA
JJIEMEHTAPHOW MAaTE€MAaTHKU U €€ IPUIIOKECHHUI,
IIPUMEHSAET METOMBI DJIEMEHTAPHON MAaTeMaTUKH
K JIOKa3aTeJIbCTBY TEOPEM, PEIICHUIO 3aaad
MaTE€MaTUKU

calculator, a computer, if necessary;

6. is able to analyze the conceptual apparatus of
elementary mathematics from the point of view
of higher mathematics;

7. is able to apply the knowledge of elementary
mathematics to solve taskss arising in the
disciplines of other cycles and require
appropriate knowledge;

8. knows the modern directions of development
of elementary mathematics and its applications,
applies the methods of elementary mathematics
to the proof of theorems, solving taskss of
mathematics

Kypcmuiy kbickawa mazmynwt / Kpamxoe cooepycanue Kypca/ C

ourse summary

Haktet canmap. EYOB, EKOE, cannapasl
CaJIBICTBIPY, CAHHBIH MOyJi. Ti30exTep.
ApudpMeTuKaIbIK KOHE T€OMETPHSIIBIK
nporpeccusiiap.OpHeKTi TeHOe-TeH
TYPJEHAIpYIEp. Kepcetkimrik JKOHE
norapumix OpHEKTEP/I TeHOe-TeH
TYpJAEHIIpyaep.  DneMeHTap  (QyHKUUsIAp.
TpaHcueHAeHTTIK (QyHKuMsIap. AJredpanbik
TEeHIeyJdep MeH TeHCi3aikrep. bemmek -
pamHoHas, MOIYJAbMEH  TEHJIEYIep  JKOHE
TeHci3aikTep. Jlorapudmaik xoHe KOPCETKIIITIK
TEHJIeyJIep MEH TEHCI3MIKTEP Il MIemTy.
TeHci3mikTep MeH TEHCI3IIKTEp IKyHenepiHn
menty. TpUroHoMeTpHsUIbIK QyHKIMsIIap.
TpUTOHOMETPHUSIIBIK  ©pPHEKTEpIl TYPJICHIIPY.

JleicTBUTENbHBIE qucia. HO/I, HOK,
CpaBHEHUE YHUCelI, MOYJTh YHUCIa.
[TocnenoBarenpHOCTH.  ApudMmeTnueckue U

reoMerpuueckue nporpeccuu. ToxkecTBEHHBIE
npeoOpa3oBaHusl BeIpaKeHHH. ToXIeCTBEHHbIE
npeoOpazoBaHUs MOKa3aTeJIbHBIX 71
Jorapu(pMHUUECKUX BbIpAKEHUH. DIIeMeHTapHbIe
GbyHKIUH. TpaHCclieHACHTHBIE GbyHKIUH.
Anrebpanueckiue ypaBHEHUS W HEPaBEHCTB.
JpoOHO-palinoHalbHbIe YpaBHEHUS, YPaBHEHUS
U  HepaBeHCTBa C  MoayileM. Pemenue
Jorapu(pMUUECKUX u MOKa3aTeIbHbBIX
YPaBHEHUHN U HEPABEHCTB. PellleHnst HepaBeHCTB
U CHUCTEM HEPAaBEHCTB. TpPUTOHOMETPUYECKHE

GbyHKIIH.

Real numbers. NODE, NOC, comparison of
numbers, modulus of numbers. Sequences.
Arithmetic and geometric progressions. Identical
transformations of  expressions.  Identical
transformations of exponential and logarithmic
expressions. Elementary functions.
Transcendental functions. Algebraic equations
and inequalities. Fractional-rational equations,
equations and inequalities with modulus.
Solving logarithmic and exponential equations
and inequalities.

Solutions to inequalities and systems
inequalities. Trigonometric functions.
Transformations of trigonometric expressions.
Trigonometric equations and inequalities

of

10




TpUroHOMeTpUSIIBIK TeHJEYIep meH | [IpeoGpazoBanus TPUTOHOMETPHUCKHUX
TEHCI3AIKTEp BbIpakeHUI. TpuUroHOMETpUYECKUE ypaBHEHUS
Y HEPaBEHCTBA

Ilocmpexsusummepi / [locmpexsuszumat/ Postrequisites

MareMaTHKaIIbIK Tajagay 1 ‘ Marematnduecknii anam3s1 ‘ Mathematical Analysis 1
bazoaprama scemexuiici / Pykoeooumens npozpammsr/ Programme manager
Paucosa I'.T. | PancoBa I'. T. | Raisova G. T.

11




Mexmen mamemamukxacwvinvly manoayvl 601imoepi / U3opannvie pazoenvt WiKoOJIbHOU MAMEMAMUKU /

Selected Sections of School Mathematics

OKy makcamuwt / Yueonan yenv/ Purpose

CTyneHTTepIIH JIOTHKAIBIK KOHE alTOPUTMIIK
OlJIaybIH, MATEMATHUKAJIBIK MOJICHUETIH JaMBITY

PasBute 'y CTYIEHTOB  JIOTHUYECKOIO H
AJITOPUTMUYECKOTO MBILLICHMS,
MAaTE€MaTHYECKOU KYyJIbTYpPbI

Development of students ' logical and

algorithmic thinking, mathematical culture

OKbimy

Homuiceci / Pesynemamot 00yuenusn /Learning o

utcomes

Kypersl corTi asikraranHaH KeiiH Ourim
ajlymbLiap

1. Mektenm MareMaTHKa KYPCBHIHBIH €CENTepiH
Hienry YIIiH KOJJaHbUIAThIH (opMynajiap MeH
KacueTTep/Ii oiei;

2. MEKTeNl MaTeMaTUKa KYPCBHIHBIH €cenTepiH
MICIIYMIH ~ OPTYPJIL  OMICTEepiH  aHBIKTAWIBI,
OpHEKTIH, TeHJCYNEP/IiH, TeHCI3AIKTIH TYpJiepiH
TaHBIT, TEHACYJIEP MEH TEHCI3MIKTEP 11 ISy IH
o/licTepiH TaHal anajpl;

3. panuoHAIBI, HPPAMHOHAIIBI, KOPCETKIIITIK,
JorapuMaiK, TPUTOHOMETPUSIIBIK OPHEKTEPIiH
yKcac  TYpPAEHIIPYJEpiH OpBIHIAW  ayajpl,
paloHaNAbl, HPPAIMOHANIB, KOPCETKIIITIK,
Jorapu@miK, TPUTOHOMETPUSIIBIK TeHJAEYIepl
KOHE TEHCI3MIKTep/Ii IIelIe ajlabl;

4. TeHaeysaep MEH TEHCI3AIKTEPl MIeNTy Ke31H e
yKcac TYpJACHIIpYJepai, aix TEeHIey MEH
TEHCI3/IIKTI apaiac MOHAEP/Al OKY YIIiH KOJIaHa
aJajbl;

5. MPaKTUKAIBIK CHUIATTAFbl €CENTep/l IKOHE
KakeT OolFaH  JKarjaiijla  aHBIKTaMalIbIK
MaTepHaIapabl, KATbKYISTOPIbI, KOMIIBIOTEP I
naijanaHa OTBIPBII apajac MOHAEPAl IIenry
YIIH 9AiCTep/li KOAaHa alajibl;

6. >KOFappl MaTeMaTHKa TYPFBICHIHAH MEKTEN

IMocae  ycmemHoro
o0yuarmuecs OyayT
1. 3HaTh (GopMyNibI U CBOWCTBA, NPUMEHUMBIE
JUIs  pelleHMsl  3aJad  IIKOJIBHOIO  Kypca
MaTeMaTHKU;

2. omnpeAenATb pPa3IUYHbIE METOJbl PEIICHUsS
3aJa4  LIKOJIBHOTO  Kypca  MAaTE€MaTUKH,
pacrmo3HaeT BHJbl BBIPDAKEHUH, YPaBHEHMIA,
HEpaBEHCTBA MOYXKET BbIOPATHbMETO/bl PEIICHUS
YPaBHEHUI U HEPABEHCTB;

3aBepIeHHs]  Kypca

3. yMETh BBIIIOJIHATh ~ TOKJECTBEHHBIE
npeoOpa3oBaHus palMOHAIbHBIX,
HMPPALMOHAIIBHBIX, ITOKa3aTENbHBIX,
JorapupMHUUECKUX, TPUTOHOMETPUYECKUX
BBIPDQ)KCHUM, MOXET PEIINTh PALMOHAJIBHEIE,
HpPALMOHAIIBHEIE, [I0Ka3aTeJIbHBIC,
Jorapu@mMuueckue, TPUTOHOMETPUYECKHE
YPaBHEHUS U HEPABEHCTBA,

4. YMETh INPUMEHNUTh  TOXJIECTBEHHBIE

npeoOpa3oBaHusl NpPU PEIIEHUH YpaBHEHUH u
HEpaBEHCTB, a ypaBHEHHUS U HEpPAaBEHCTBA IS
W3YYEHUS] CMEXHBIX JUCLUUILINH;

5. yMeTb MPUMEHATh METOAbl MJI pelleHus
3a/a4 MPAKTUYECKOrOo XapakTepa M 3ajad u3
CMEXHBIX JTUCLHMIUIMH C MCIOJb30BaHHEM IIpU

HEOOXOJMMOCTH  CHPAaBOYHBIX  MaTepHaJIoB,

After successful completion of the course,
students will be

1. knows the formulas and properties applicable
to solving taskss of the school mathematics
course;

2. defines various methods of solving taskss of
school mathematics course, recognizes types of
equations, equations, inequalities can choose
methods of solving equations and inequalities;

3. can perform identical transformations of

rational, irrational, exponential, logarithmic,
trigonometric expressions, can solve rational,
irrational, exponential, logarithmic,

trigonometric equations and inequalities;

4. can apply identical transformations in solving
equations and inequalities, and equations and
inequalities for the study of related disciplines;
5. is able to apply methods for solving practical
taskss and taskss from related disciplines with
the use of reference materials, a calculator, a
computer, if necessary;

6. is able to analyze the conceptual apparatus of
school mathematics from the point of view of
higher mathematics;

7. is able to apply knowledge of school

mathematics for the solution of the taskss arising
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MaTeMaTHKACHIHBIH
TaJiian ajagsl;

7. Oacka IUKIJEp MOHACPIHIAE Maiaa 0osaThiH
KOHE THICTI OUTIMJII Tamam eTeTiH MIiHAETTep.i
HIeNTy VIIiH MEKTEN MaTeMaTUKachl OUTIMIH
KOJIJIaHa aJlajibl;

8. MekTenm MaTeMaTHKAChIHBIH Ka3ipri aamy
OarpITTapblH  JKOHE OHBIH  KOCHIMIIIAJIAPBIH
Oinesi, TeopeManapabl 19JeNaeyre, MaTeMaTHKa
€CeNTepiH IIenryre KapamahblM MaTeMaTHKa
OMICTEPiH KOJIIaHA b

YHBIMJBIK alrapaTbiH

KaJIbKYJIATOPA, KOMIIBIOTEDPA;
6. yMeTb aHaIM3UPOBATh MOHATHUHBIA ammapar

IIKOJIbHOM MaTeMaTUKH C TOYKH 3pEHHUS
BBICILICHI MATEMAaTHKU;

7. yMeTb TIPUMEHATH 3HAHUA IIKOJBHOU
MaTeMaTUKU JIS peleHus 3ajiad,

BO3ZHUKAIOIIMX B JUCLUIUIMHAX JPYTUX LIMKIJIOB
1 TpeOYIOLIMX COOTBETCTBYIOLINX 3HAHUM;

8. 3HaThb COBpPEMEHHbIC HAlpaBJICHUS Pa3BUTUSA
IIKOJIBHOM MAaTeMAaTHKM W €€ TNPUII0KECHU,
IIPUMEHSIET METO/Ibl IEMEHTAPHON MAaTEMaTUKH
K JIOKa3aTeJIbCTBY TEOPEM, PEUICHHUIO 3a1ad
MaTEMaTHKU

in disciplines of other cycles and demanding the
corresponding knowledge;

8. knows modern directions of development of
school mathematics and its applications, applies
methods of elementary mathematics to the proof
of theorems, the decision of taskss of
mathematics

Kypcmuviy kbickawa mazmynwt / Kpamxoe cooepycanue Kypca/ C

ourse summary

Tenneynep MeH TeHJeysdep >XyHeciH miemny,
OyHKIUAIAp JKOHE  OJIapAblH  KacuerTepi,
IIporpeccusnap, Marpuuanap JKOHE
aHBIKTAYBIIITap, AKCHOMATHKA,

[Tnanumerpust (ymoypbluTap, TepTOYpHIITAp,

KenoypsITap), Crepeometpus
(mapannenenunenTep, npusManap,
nupamujanap), TpUroHoMeTpuUsIIBIK
byHKUMsATap JKOHE  OJIApIBIH  KacHeTTepi,
TpuroHOMeTpUSIIBIK ~ TEHAEYyJAepal  Iemlry,

TpuroHoMeTpusIIBIK COMKECTIKTED,

[llexktep >koHe y3aikci3AiK, TybIHABLIAP >KOHE
OJIapJIblH  KOJIJAHBUTYbl, AHBIKTAIFaH JKOHE
aHbIKTAJIMaraH WHTETrpayap

Pemenne ypaBHEHUN U CHCTEM YpaBHEHHH,
®yHknuu W uxX cBoucrBa, [Iporpeccun,
MaTtpuupbl ¥ onpeaenuTeny, AKCHOMAaTHKA,
[Inannmerpus (TpeyroJIbHUKH,
YETBIPEXYTOJIbHUKH, MHOT'OYTOJIbHUKH),
Crepeomerpust (mapayieienuneabl, MPU3MBI,
nupamubl), TpuroHomerpuyeckue (GyHKIUH U
UX CBOWCTBa, PelieHne TPUrOHOMETPUUYECKHUX
ypaBHEHUH, TpUroOHOMETPUYECKHUE TOXKAECTBA,
[Ipenensr u HempepblBHOCTB, lIpon3BoaHblE M
ux MIPUIIOKEHUS, OnpeneneHHbli u
HEONPEIEIICHHBIN UHTETPaIbl

Solution of equations and systems of equations,
Functions and their properties, Progressions,
Matrices and determinants, Axiomatics,
Planimetry (triangles, quadrilaterals, polygons),
Stereometry (parallelepipeds, prisms, pyramids),
Trigonometric functions and their properties,
Solution of trigonometric equations,
Trigonometric identities,

Limits and continuity, Derivatives and their
applications, Definite and indefinite integrals

Ilocmpexsusummepi / [locmpexeuszumwt/ Postrequisites

MaremaTukaibikK Tangay |

‘ Maremarnueckuii ananus 1

| Mathematic Analysis 1

bazoaphama scemexwici / Pykosooumenw npozpammel/ Programme manager

PancoBaI'.T.

| PancosaI. T.

| Raisova G. T.
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Ananumuxanvix 2ceomempus / Ananumuuecxkan ceomempus / Analytic Geometry

OKy maxcamul / Yueonaa yenv/ Purpose

AHATUTHKAITBIK TEOMETPHUSHBIH Herisri | M3yuenne 6a3oBbeix moHsATHI aHanutudeckoit | Study of the basic concepts of analytical
YFBIMAAPBIH ~ OKBITY, [IOH  TaKbIPHINTapbl | TEOMETPUK, OCBOCHHUE OCHOBHBIX NpUEMOB | geometry, mastering the basic techniques for
OOMBIHIIA TPAKTHUKAIBIK €CEeNnTepAl IICHIYAiH | pelleHrs MpaKTHYeCKuX 3amad 1o Temam | solving practical problems on the topics of the
HETI3T1 9/IiCTepiH Urepy JVCIUTUTHHEI discipline

Oxvimy namuoiceci / Pesynomamut 06yuenusn /Learning outcomes
Kypcrbi CoTTI asiKTaraHHaH keiiin | [Tocie  ycmemHoro 3aBepuieHusi  Kypca | After successful completion of the course,
olTiMasnymbLIap odyuaromnmecst 6yayT students will be

1. MekTen KYpChIH[a aHAJIMTHKAJIBIK I'€OMCTPHA

OemiMaepin OKBITYIbIH Herisri
TYKBIPBIMIAMAJIBIK aIapaTsl OOTYHI,
2. eKi HYKTeHIH apakalllbIKTHIFIH  Taly,

KECiHJliHI OeplIreH KaThiHacTa 061y, BEKTOPIIBIK
anreOpaHblH HETI3rl  YFBIMAAPBIH, TY3y MEH
Ka3bIKTBIKTHl QHBIKTAYIBIH OPTYPJII TOCUIIEPIH
oleni;

3. KHUCBIKTapJIbIH TYPJIEPIH KOHE EKIHIIl PEeTTi
OerTepi TaHy;

4. mpakTUKaJbIK €CenTep/l IIEeHIyre >KeTKUIIKTI
KeJIeMJIe AQHAJINTHKAJIBIK, TEOMETPUSIHBIH
TEOPUSUTBIK HET137IepiH MEHTEPY;

5. amraH OimiMaepi MEH JaFabpUIapblH cabakrac
MOHZIEPAI  OKy Ke3iHAe JKOHe MaTeMaThKa
MYFaiMi peTiHje KociOu KbI3METiH e KOJIaHy;
6. ocel MmoH OoifblHIIA anFaH OUTIMIEPIH
MaTEeMATHKANBIK Taljay ecemnTepiH MIenryre
KOJIZIaHy

7. aHATUTUKAIBIK TEOMETPUSIHBIH JaMYybIHBIH
Ka3ipri 3aMaHfbl TEHJCHIMUIAPBIH JKOHE OHBI
KOJIIaHYIbI MEHTEePY;

8. ecemrepal MICHTYIIH OHE TeopeMaapabl
TONENICYAIH TUIMII O/IICIH TaHAAy

1. obmagate 6a30BBIM MOHATHWHBIM amIapaToM
JUIsl TIPETO/IaBaHUsl Pa3[eioB aHATMTHYCCKOM
reOMETPHUH B IIKOJILHOM KYpCe;

2. HaxOOUThb PpACCTOSIHUS MEXIY JBYMs
TOYKaMH, JEICHHE OTpe3ka B  JaHHOM
OTHOUIEHWH,  3HAae€T  OCHOBHBIE  IOHSITHS
BEKTOPHOM  aireOppl, pa3inyHble CIOCOOBI

3alaHus IPSIMOU U IIJIOCKOCTH;
3. pacnio3HaBaTh BU/bI KPUBBIX U MOBEPXHOCTEH
BTOPOTO MOPAIKA;

4. BiameTb  TEOPETHUYECKUMH  OCHOBAMHU
AQHAJUTUYECKON  TeOMETpUH B obbeme,
JIOCTATOYHOM  JUISI  PEIICHUS] TPAKTUYECKUX
3a/1ad4,

5. MNPUMCHATH IIOJYUCHHBIC 3HAHHA W HAaBBIKH
pu U3y4CHHUU CMCIKHBIX JUCHUIIIIMH U B CcBOEH

MPOPECCHOHAIBHONW ~ JCSITEIbHOCTA  yUUTEINS
MaTeMaTHKH;

6. IPUMEHSTH TOJYyYCHHBbIE 3HAHUA MO JAHHOMN
JUCITUIIIINHE JUISt peLeHus 3ajay
MaTEeMaTHYeCKOTO aHalIM3a

7. BIageTh COBPEMEHHMH HAINpPaBICHUSIMHU

pa3BUTHS AHATUTHYECKONM TreoMeTpuu U €€

IIPUJIOKEHUH;

1. possess the basic conceptual apparatus for
teaching sections of analytic geometry in the
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. to know the modern directions of
development of analytical geometry and its
applications;
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8. BbIOMpaTh A(PGEKTUBHBIA METON pEIICHUS
3a71a4 M JOKa3aTeJIbCTB TEOPEM

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

Kypcmuiy Kvickawa mazmynst / Kpamkoe codepacanue kypca/ Course summary

AHQIUTUKANBIK ~ TEOMETPHUSHBIH  KaparaibiM
ecentepi. [lomsapnbik, cdepanblk, THITAHIPIIIK
KOOpAUHATAJIBIK Kyienep. JlexapTThIK

TIKOYPBIIITH KOOPAUHATTAP/IBI TYPIACHIIPY.
Bektopiiap Teopusichl. JKa3bIKTHIKTaFbl TY3YAIH
tenaeysiepi. JKa3bIKTBIK T€H  KEHICTIKTerl
TY3ydiH TeHaeynepi. EkiHmi perTi ChI3BIKTap
MEH OeTTep

AHAJIMTUYECKON
Tr€OMETPUHU. [TonsipHsle, cepuueckue,
UWIMHAPUYECKUE CHUCTEMBI KOOpJMHATHI.
[IpeoOpazoBanre IEKAPTOBBIX MPSMOYTOJbHBIX
KOOPJWHAT.

Teopuss BEKTOpPOB. YpaBHEHUs MNPSIMOM Ha
IJIOCKOCTH. YPaBHEHUS IUIOCKOCTH M MPSMOW B
npocTtpaHcTBe. JIMHUM ¥ MOBEPXHOCTH BTOPOTO
nopsiiKa

[Ipocreiimue 3aa4u

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

Iocmpexsusummepi / llocmpexeuszumut/ Postrequisites

JIMCKpeTTi MaTeMaThKa >KOHE MaTeMaTHKAaJIbIK
JoTUKa, AHAIN3 )KOHE KOMOMHATOPUKA

JIuckpeTHass MaTemMaThKa W MaTeMaTHdecKas
JIOTUKA, AHaJIU3 1 KOMOMHATOpPUKA

Discrete Mathematics and Mathematical Logic,
Analysis and Combinatorics

bazoapnama scemexuici / Pykosooumens npozpammst/ Programme manager

AckanOaeBa I'. b.

| Ackanbaesa I'. b.

| Ascanbaeva G. B.
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CoizoikmolK anceopa yncone ceomempus / Jluneinan anzeopa u ceomempus / Linear Algebra and Geometry

OKy maxcamul / Yueonan yenv/ Purpose

CTYICHTTEPAl  CBHI3BIKTBIK  anredpa  KoHE
TCOMETpHS MOHIHIH HEri3r1 YFRIMIapPhIMEH JKETe
TaHBICTBIPY, CTYISHTTEPre OpTYpii ecenTep
HIBIFAPY OapbIChIHIA anredpa JKOHE
TCOMETPHUSIHBIH HET13T1 TaKbIPBINTAPBIH KOJIaHA
011y TaFIbIChIHA YHPETY

MO3HAKOMHUTH  CTYAGHTOB  C  OCHOBHBIMHU
MOHATUSIMU JIMHEHHOW aireOppl M T'€OMETpPUH,
HAYYUTh CTYJCHTOB YMEHHIO HCIIOJIb30BaTh
OCHOBHBIE TEMbl anreOpsl U TEOMETpUU B
Mpolecce peleHus pa3InIHbIX 3a/1a4.

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

Homuiceci / Pesynemamot 00yuenusn /Learning o

utcomes

Kypcrbl CITTI KeiliH
olmiMaymbLIap

1. CBIBBIKTBIK TEHJEYJIep MEH MaTpulaiap,
OJapAbIH KacHUeTTepi MEH amalfapbl Typaibl
HETi3r1 OUTiMAEpIH Ti3IMIEY;

2. CBI3BIKTBIK TEHJIEYJep JKYHWECIH MIenrye
I"aycc oniciH Konany;

3. BEKTOpJIAp, OJNAPJBIH CBHI3BIKTHIK TOYEJCI3/IIr
’KOHE HeT13Jepl Typajibl TeopeManap/ibl Oiny;

4. KeHICTIKTErl BEKTOpJapMEH aMajjap MeH
OJIapbIH T€OMETPUSIIBIK MaFbIHACBIH TYCIHY;

5. MaTpunaiapAblH MEHIIIKTI MOHAEpPI MeEH
MEHIIIKTI BEKTOPJIApbIH Taly;

6. eKiHIIl peTTl KUCBIKTAPABIH HAEACHIH KOHE
oJapabIH T€OMETPHSIIBIK MaFrbIHAChIH
CaITBICTBIPY;

7. TpaaueHT OJICiH KOJJaHa OTBIPbIN, Kol
alfHBIMaNBl  QYHKIMSUIApIbl MHUHUMH3AIHSIIAY
€CEITEPIH LNy 9JIICTepiH aHbIKTAY;

8. ecenTepal WICIIYIIH >XOHE TeopeMaapbl
JONENICYAIH TUIMII O/IICIH TaHAAY

asgKTaraHHaH

IMocae  ycmemHoro
o0yyarommecsi OyayT
1. mepeuncnsaTh 06a30Bble 3HAHUS O JMHEUHBIX
YPaBHEHUAX U MaTpUllaX, HX CBOHCTBaxX H
olepanusx;

2. npumeHats wmeton [aycca st peuieHus
CUCTEM JINHENHBIX YPABHEHUN;

3. BiIajgeTb TeopeMaMH O BEKTOpax,
JMHEWHOW HEe3aBUCUMOCTHU U 0azucax;

4. pazOepaTbCsi B OmepalusXx C BEKTOpaMu B
IIPOCTPAHCTBE U UX FEOMETPUUECKOM 3HAUCHUH;
5. HAaXOJWUTh COOCTBEHHbIE 3HAYEHUS U
COOCTBEHHBIE BEKTOPBI MaTpHII,

6. cpaBHHMBATh TIPEACTAaBICHHE O KpPUBBIX
BTOPOTO IMOpsSJKa M HUX TIE€OMETPUYECKOM
3HAYEHUH,

7. ompenensTbMETOJbl pEIIeHHs 3ajady Ha
MHUHUMU3ALNI0 (PYHKINNA MHOTUX NTEPEMEHHBIX C
MIOMOIIBIO0 METOJIA TPAIUEHTA,;

8. BbpIOMpaTh S()(PEKTUBHBIA METOJ pELIEHUS

3aBeplIeHUsl  Kypca

nux

3ala4 1 JO0Ka3aTCJILCTB TCOPCM

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

Kypcmoty Kbickawa mazmynst / Kpamkoe cooeprcanue kypca/ Course summary

Martpunanap xoHe aHbIKTaybIITap. ChI3BIKTHIK [ManI/IuLI

n ONpCACIIUTCIIN.

Jluneiinpie | Matrices and  determinants. Linear spaces.
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keHicTikrep. Komrmuieke cangap. AHaTUTHKAIBIK

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

TIKOYPBIIITH KOOPIWHATTAPABI TYPIACHIIPY.
Bektopnap teopusichl. JKa3bIKTBIKTAFBl TY3YI1H
Tenaeyiepi. JKa3bIKTBIK TEH  KEHICTIKTeri
TY3ydiH Tenzaeynepi. EkiHII peTTi ChI3BIKTAp
MEH OeTTep

rpocTpancTsa. KoMIUIeKCHBbIE Ynca.
[IpocTeimme 3a1a4u aHATUTUYECKON T€OMETPHH.
[Tonspuble, cdepuyeckre, LUIMHIAPUYECKUE
CUCTEMBI KOOpJMHATBHI. ITpeoOpa3oBanue
IEKapTOBBIX MPSIMOYTOJIbHBIX KOOPIHHAT.

Teopuss BEKTOPOB. YpaBHEHHMS NPSIMOM Ha
[JIOCKOCTH. YPaBHEHUS IUIOCKOCTH M NIPSAMOHN B
npocTpaHcTBe. JIMHUKM M MOBEPXHOCTH BTOPOIO
nopsiaKa

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

Iocmpexsusummepi / [locmpexeuszumat/ POstrequis

ites

JIMCKpeTTI MaTeMaTuhKa XOHE MaTeMaTHKAIbIK
JoTUKa, AHAJIN3 )KOHE KOMOMHATOPUKA

JuckpeTtHass MareMaTMKa W MaTeMaThdeckas
JIOTHKa, AHAJIN3 1 KOMOMHATOPUKA

Discrete Mathematics and Mathematical Logic,
Analysis and Combinatorics

bazoapnama scemexwuici / Pykosooumens npozpammst/ Programme manager

Ackan0aesa I'. b.

| AckanGaesa I b.

| Ascanbaeva G. B.
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2

Elective disciplines for 2nd year students

2 Kypc CTy/JIeHTTepiHe apHAJIFAH JIEKTUBTI MaH/ep / DJIeKTUBHbIE TUCHHUILIHHBI JUIS CTYIEeHTOB 2 Kypca /

Mamemamuxanvi manoay 11 / Mamemamuuecxkuii ananus I1 / Mathematic analysis 11

OKy makcamuwt / Yueonan yenv/ Purpose

bip aiiHpIManbl (QYHKIUSHBI
TEOpHsChl  OOWBIHIIA KyHeni OuriM  any;
TEOPHSUIBIK ~ KOHE TIPAKTUKAIBIK — ecenTepi
HICNTy JaFabUlapbl,; MaTeMaTUKaHBIH 0Oacka
cayiajapbIHIa OUTIMITI KOJIJIaHyFa TalbIH 00Ty

HHTCrpanusiay

[lonyueHne  cuCTEMaTU3UPOBAHHBIX  3HAHMN
TEOPUU  HUHTETPUPOBAHUS  (YHKIUH  OJHOU
[IEPEMEHHBIX; HaBBIKOB pelieHus
TEOPETUUECKUX u MPaKTUYECKUX
3a/1a4;TOTOBHOCTH HCIOJIb30BaHUsl 3HAHUM B
JpYrUX pasjienax MaTeMaTHKU

Obtaining systematized knowledge of the theory
of integration of a function of one variable;
skills in solving theoretical and practical
problems; readiness to use knowledge in other
branches of mathematics

OKbimy

Hamuoicect / Pesynomamot o6yuenus /Learning o

utcomes

Kyperbl coTTi  asiKkraraHHaH KeiliH Ourim
ajnyubLiIap

1.aHBIKTaIMarad JKOHE aHBIKTAJIFaH
MHTErpanjiap TeOPUsChIHBIH HET13T1 YFbIMIAapbIH

61Hy JKOHC OJlapZbl MCKTCII MaTCpUaJIbIMCH

CAITBICTBIPY
2. MeKTeNl  MaTeMaTHKachlHbIH  KeWoip
OenimMzepiH OKyFa KaXeTTI HHTerpaiiapabl

€CeNTeYy/IH OpTYpil OSHICTEpiH aHBIKTAy >KOHE

XBIpaTy
3. aHBIKTAJIMaFaH KOHE aHBIKTAJIFaH
WHTETpaJIIap TEOPHSCHIH KOJIAHBI ECerTep
HIBIFApYABI TYCIHAIPY;

4. WHTErPALMSHBIH opTypIi o/icTepiH

KOJIJaHaJbl, COHBIMEH KarTap KojjgaHOanapiaa
oJIapbIH MHTEPIIPETALUSICHIH KOpPCETe ],

5. xonmanOanel ecentepal (aymaHbIH, KOJEMIH,
JIOFAChIHbIH Y3BIHIBIFbIH, aifHany OeTiH Taly)
HICNIy YIIiH MHTETpalgap TEOPHUSCHIH KOJIAaHYy
KOHE  OoJapAbl  MEKTelm  MaTepuallbIMEeH
CAJIBICTHIPY;

IMocne 3aBepmiennsi Kypca oOydyaromuecst
oyayT

1. 3HaTh  OCHOBHBIE  TOHSATUS  TEOPUHU
HEOIPEICIIEHHOTO U ONPEICICHHOTO MHTErpaia
Y COTIOCTABIISET UX CO IIKOJIHHBIM MaTepUaIoM
2. OMpCACIIATL U OTIIMYAaTh PA3JIMYHBIC MCTOABI
BBIUHCIICHUSI HWHTETPATIOB HEOOXOAWMBIE s

W3y4EHUs HEKOTOPBIX pa3/elioB  IIKOJIBHOU
MaTeMaTUKU
3. OOBSCHATH pemeHue 3axad 10 TEOpHUu

HEOIPEEIIEHHOTO U ONPEEIIEHHOTO NMHTETPala;
4, MIPUMEHSATH pazIuYHBIC METO/IbI
WHTETPUPOBAHUS, a TaKXKe JAEMOHCTPUPYET HX
TOJIKOBAHUE B MIPUIIOKEHHUSX;

5. IPUMEHSITHh TEOPUIO0 UHTETPAIOB JJIs PEIICHUS
MPUKJIAMHBIX 3a7ad (HAXOXICHHE IO/,
o0beMa, TMHBI AYTH, TOBEPXHOCTH BPAIICHUS )
Y COTMIOCTABIISIET UX CO IIKOJbHBIM MaTEPHAJIOM;

6. aHanM3UpOBaTh M CPAaBHUBATH MOJyYCHHbBIE
pe3yIbTaThI, yMeeT YHOpsI0YUBATh

After successful completion of the course,
students will be

1. know the basic concepts of the theory of
indefinite and definite integrals and relate them
to the school material

2. identify and distinguish between different
methods of calculating integrals necessary for
the study of some school mathematics sections
3. explain the solution of problems in the theory
of the indefinite and definite integral;

4. apply various methods of integration and
demonstrate their interpretation in applications;
5. apply the theory of integrals to solve applied
problems (finding area, volume, arc length,
surface of rotation) and compares them with
school material,

6. analyze and compare the results obtained,
knows how to order investigations to achieve the
result (finding the first-order, calculating
integrals and using their application);

HUCCIICAOBAHNA JId AOOCTHXKCHUA PE3yJibTaTa

7. develop algorithms for solving (investigating)
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6. aIbIHFAaH HOTIDKENEPHAl Taljay JKOHE
CaNIBICTBIPY, HOTIDKEre S>KeTy YUIIH 3epTTeyni
YUBIMAACTBIPYBI  Oineai  (QaHTUTYBIHIBLIAPABI
Taly, WHTETPaIIbl €CeNnTey >KOHE OJIapIbIH
KOCBIMIIIAJIAPBIH KOJIIAHY);

7. ecenrepai mienry (3eprrey) alrOpUTMICPIH
’Kacay HKoHE aJIbIHFAH HOTHDKENIEP/Ii XKyHeley;

8. ecenTepai HeMece MaNliMIEMeNIepAl My IiH
(monenzaey) TMiIMII SICIH TaHJAY/Ibl AHBIKTAY.

(HaxoXXJeHHe TNepBOOOPA3HBIX, BBIYHCICHHE
MHTETPAJIOB U MCIIOJIb30BaHUE UX MPUIOKECHUN);
7. pa3pabareiBaTh  AJITOPUTMBI  PEIICHHS
(uccnenoBaHusl) 3adad M CUCTEMATU3UPYET
MOJTY4EHHBIE PE3YJIbTATHI;

8. ompenensates BBIOOP 3(P(HEKTUBHOIO METO/Aa
peumieHus  (JOKazaTenbCTBA) — 3a4ad MM
YTBEPKICHHUS.

problems and systematize the obtained results;
8. determine the choice of an effective method
for solving (proving) problems or statements.

Ilpepexeuzummepi / Ilpepexeuzumot / Prerequisites

MaremaTtukanslk Tangay |

‘ Matemarnueckuii aHayus |

| Mathematic analysis |

Kypcmuiy kbickawa mazmynst / Kpamxoe codepycanue kypca/ Course summary

AHBIKTaJIMaFraH WHTETpall. Panmonan
byHKIUSIApABI UHTErpanay. Panuonan
Oemmexkrepal wuHTerpangay. JKail pammonan

OenmexTepal uHTerpangay. Mppaunonan >xoHe
TPUTOHOMETPHSITBIK GbyHKIMSIapABI
uHTerpanjay. Kelbip wuppannoHaIIbIKTapbIH
MHTETpalusICchl. AHBIKTAIFaH MHTerpai. Puman
MHTErpaibl Typajsl TyciHiK. MHTerpanasiH O6ap
00JTyBIHBIH Komm KpUTEpHifi. HapOy
WHTETPAIIBIK KOCHIHIBIIAPEl JKOHE OJIAP.IBIH
Kacuerrepi. HpioTon-JleitOHuI  popmynachl.
Kazpik  durypanbiH ~ aymadel.  JoFaHBIH
Y3BIHIBIFBI. AMHaTy JeHEeCiHiH KejeMi. AlHamy
JEHECIHIH O€Tl. AaHBIKTAJIFaH WHTETPaJIbIH
Keiolp  Qusukanelk  KocbiMmanapbl.  Kymr
KYMBICBL. KHCBIKTBIH CTaTHKaJIBIK MOMEHTTEpI
kKOHE  aybIpiblKk  meHTpi.  Jypeic  emec
WHTETpajap aHbIKTamanapel. Jlypeic emec
MHTErpajiap YIIiH Keilip HHTerpanasl ecentey
dbopmynamapel. Tepic emec QyHKIUIAPIBIH
Oypbic emec uHTerpangapsl. Jlypeic emec

Heonpenenennsi unterpan. MHrerpupoBanue

pauMoHanbHbIX  QyHKUMH. MHTerpupoBaHue
panyoHanIbHBIX  ApoOeil.  VHTerpupoBaHue
IIPOCTBIX palMOHAIBHBIX npo0eit.
WNHTterpupoBanue UPPALMOHAIBHBIX 51
TPUTOHOMETPUYECKUX GyHKIUH.
HNHurerpupoBanue HEKOTOPBIX

uppauuoHanbHocTeld. OnpeeseHHbIN HHTerpal.
Ilonstue nurerpana Pumana. Kpurepuit Kommn

CyLIECTBOBaHUS  MHTerpana. VHTrerpajibHble
cymmpl Jlap6y u ux cBoiictBa. dopmyna
Herorona-JleiiOuuta. IImomane IJTIOCKOU

¢urypsl. Jnuaa gyru. O0beM Tena BpalleHHUs.

[ToBepxHOCTh TeENa BpAIICHHsS. HEKOTOPHIC
¢duznueckue  TPUIOKEHUS  OMPEIEICHHOTO
uHTerpana. Pabora  cunbl.  Cratuueckue
MOMEHTBI W  LEHTP  TSKECTH  KPHUBOML.
Ompenenenusi HECOOCTBEHHBIX  HWHTETPAJIOB.
Hekortopsie bopMyIIBI MHTErPAILHOTO

WCYHCIICHHSI Ui HECOOCTBEHHBIX HHTETPAJIOB.
Hecob6cTBenble UHTETPaJIbl oT

The indefinite integral. Integration of rational

functions. Integration of rational fractions.
Integration of simple rational fractions.
Integration of irrational and trigonometric
functions.
Integration of some irrationalities. Definite
integral.

The concept of the Riemann integral. Cauchy's
criterion for the existence of an integral.
Darboux integral sums and their properties.
Newton-Leibniz formula. Area of a plane figure.
Length of an arc. Volume of a body of rotation.
Surface of a body of rotation. some physical
applications of definite integral. Work of force.
Static moments and center of gravity of a curve.
Definitions of non-singular integrals. Some
formulas of integral calculus for non integral
integrals. Non-objective integrals from non-
negative functions. Cauchy's theorem of
convergence of nonconvergent integrals.
Absolute  convergence of nonconvergent
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UHTETrpaliap/iblH KUHAKTHUIBIFEl yiIiH Ko
Teopemachl. Jlypeic emec HHTerpaiaapbiH
abCcomoTTI  KUMHAKTBUIBIFBL.  Jlypeic  emec
WHTETpaJIIapAblH KUHAKTATYbIH 3€PTTEY.

HeoTpunaTenbubix ¢yHknuu. Teopema Komun
CXOAMMOCTH  HECOOCTBEHHBIX  HHTETPAJIOB.
AOConIOTHAS ~ CXOJUMOCTh  HECOOCTBEHHBIX
uHTerpanoB. lccienoBaHue Ha CXOOUMOCTb
HECOOCTBEHHBIX UHTETPAJIOB.

integrals. Investigation of convergence of
nonconvergent integrals.

Ilocmpexsusummepi / [locmpexsuszumwt/ POstrequis

ites

MarematukansIk Tangay 111
Kem aitHpIMaibl ()yHKITUSTHBIH
b depeHInanabK ecenTeyi

Maremarnueckuii ananus 111
Huddepennnanpaoe ucunciaeHne GyHKIUu
MHOTHUX MEPEMEHHBIX

Mathematic analysis 111
Differential Calculus of a Function of Several
Variables

bazoaprama rcemexwici / Pykoeooumens npozpammel/ Programme manager

AnumMbaeB Ainbexk AnmnbicOacBud

| AnumGaes AnnGex Anmbic6aeBuy

| Ascanbaeva G. B.
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bip aunvimanot pynkyuanviy unmezpanovix ecenmeyi / Hnmezpanvnoe ucuucienue ynkuyuu 00Hoil nepemennou /

Integral Calculus of a Function of One Variable

OkKy makcamut / Yueonan yenw / Purpose

«bip alWHBIMANBI (PYHKIUSHBIH WHTETPAIBIK
ecenTeyi» IMoHI OOWBIHINA JKYHETl TCOPHSIIBIK
OuTiM  amy  JKOHE  OHBIH  MPAKTUKAIBIK
KOJIJIaHBUTYbIH HUTepy, CTYACHTTEpIiH ©31HIIK
KYMBICBIH OCIICEHIPY.

[Ipuobperenue cucTeMaTHYECKHX 3HAHUH IO
nporpamMmme  aucuMiuiiHbl - «MHTerpaibHOE
ucyrciieHue (YHKIUU OJHON TEpEeMEHHOW» W
MPAaKTUYECKOE MX IPUMEHEHUE, AKTUBHU3ALUs
CaMOCTOSITEIIbHOW Pa0OTHI CTYACHTOB.

Acquisition of systematic knowledge on the
program of discipline «Integral calculus of
function of one variable» and their practical
application, activation of independent work of
students.

OKbimy

Homuiceci / Pesynemamot 00yuenusn /Learning o

utcomes

Kyperbl coTTi  asikraraHHaH Keiin Oijim
aJIylibLiap

1. mHTErpanmbl ecenTey TEOPUSCHIHBIH HETi3Ti
YFBIMJIApbIH OUTy KeITereH aiHbIMajIbLIap/blH
GbyHKIUSIAPHL;

2. ecelliK KoHE KHCBIK CBhI3BIKTHI HHTETpalap bl
€CenTeyNIH OPTYPJl OMICTEPIH AaHBIKTAY KOHE
aXbIpaTy;

3. ecelniK MoHE KHCBIK CBI3BIKTBI MHTErpajaap
Teopuschbl  OOWBIHIIA  ecenTepii  IIeuryi
TYCIHAIPY;

4. UHTETPALlUSHBIH ~ OpTYpJl  QJICTepiH
KonmaHeiHb3 (Koc, YINTIK, KHCBIK CBI3BIKTHI,
OeTTiK UHTETrpajiap) JKOHE 0J1apibl
KOCBIMITIAJIap/ia TYCIHIPY/I1 KOPCETIHI3;

5. KonpmauOanbl ecenTepAi  IIeUly  YILIiH
WHTETpajIap TEOPHSCHIH KOJITAaHBIHBI3
(aymannbl, kenemi, OCTiHIH ay/laHbIH Ta0y);

6. HOTWXKENIEpIl Taljall KoHE CabICThIpa
OTBIPBIT, HOTHXKEre JKeTy YIIIH 3epTTeyiaepii
yibIMaacTeipa anansl (OipHelIe HWHTerpaigap
TEOPHSICHl MEH OpIC TEOPHUSCHIHBIH €CEeNTepiH
mery);

7. ecentepni memy (3eprrey) alropUTMAEpiH

ITocne 3aBepmienus Kypca oOy4aromuecs
oyayT

1. 3HaTh  OCHOBHbBIE  TIOHATUS  TEOPUU
UHTETPAJIbHOI0 HCYUCIEHHUS (DYHKIUM MHOTHX
[IEPEMEHHBIX;

2. ompeensaTh U OTJIMYATh Pa3IMyHble METOJIbI

BBIUMCIICHUSI KPAaTHBIX H  KPHBOJHMHEHHBIX
UHTETPAJIOB;
3. OOBSCHATH pemieHue 3amad 10 TEOpUHr

KpPaTHBIX ¥ KPUBOJIMHEWHBIX HHTETPAJIOB;

4. NIPUMEHSATH pa3yin4HbIe METOJBI
HWHTETPUPOBAHUS (IBOMHBIX, TPOUHBIX,
KPUBOJIMHEWHBIX, TOBEPXHOCTHBIX MHTErPajIoB),
a  JEMOHCTPUpPOBaTh WX  TOJKOBaHHE B
MIPHUITOKCHUAX ]

5. IPUMEHATH TEOPUIO UHTETPATIOB JIJISl PEIICHHS
MPUKIAMHBIX 3a7ad (HAXOXKJICHHE ILIOMIAJIH,
o0BeMa, TUIOMIAIA TOBEPXHOCTH);

6. AHAJIM3UPOBATh W CPABHUBATH IIOJTYYCHHBIC
PE3yIbTaTHI, yMeeT VIIOPSII0YUBATh
WCCIICIOBAHMS JUTS  JTOCTHDKEHHUSI pe3ylbTara
(pemieHust 3aja4 TEOPUM KPaTHBIX MHTETPAJIOB U
TEOPHH TTI0JIs1);

7. pa3pabarhiBaTh  aJIrOPUTMBI  PEHICHUS

After successful completion of the course,
students will be

1. know the basic concepts of the theory of
integral calculus of functions of many variables;
2. identify and distinguish between different
methods of calculating multiple and curvilinear
integrals;

3. explain the solution of problems in the theory
of multiple and curvilinear integrals;

4. apply various methods of integration (double,
triple, curvilinear, surface integrals), and
demonstrate their interpretation in applications;
5. apply the theory of integrals to solve applied
problems (finding area, volume, surface area);

6. analyze and compare the results obtained, and
knows how to order the research to achieve the
result (solving problems in the theory of
multiple integrals and field theory);

7. develop algorithms for solving (investigating)
problems and systematizes the obtained results;
8. make a choice of an effective method for
solving (proving) problems or statements.
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a3ipJIey JKOHE aJIbIHFAH HOTHOKEIIEPIl JKyHeney;
8. TamncelpManapAbpl MIEMIyAiH (IoJIenaey/IiH)
HeMece OSKITY/IIH THIM/II 9JICIH TaHIay.

(uccnemoBanus) 3amgad  u
MOJIy9E€HHBIC PE3YIIbTATHI,
8. nemarb BbIOOp 3P (HEKTUBHOTO
peumieHus  (JoKa3aTenbcTBA) — 3a]ad
YTBEPIKICHHUSL.

CUCTCMATU3UPYCT

MeTo1a
1501051

Ilpepexeuzummepi / Illpepexeuzumot / Prerequisites

MaremaTtukanslk Tangay |

‘ Matemarnueckuii aHayus |

| Mathematic analysis |

Kypcmuiy kbickawa mazmynst / Kpamxoe codepycanue kypca/ Course summary

Kocapner  wmHTerpan. Kocapibl  uHTErpanasl
ecenTey. YII OKOHE N ejIeMAl HHTerpa.
Kentik  wmHTerpanmmapapl  KoinmaHy. KuceIk
CBI3BIKTBI MHTerpanjgap. berTik uHTErpanmap.
Opic Tteopusicel. Dypbre Karapbl xoHe Dyphe
TYPACHAIPYI.

JIBoiHOM wMHTErpasn. BplunciieHne JBOWHOIO
uHTerpana. TpoWHOM M N-MEpHBIM HMHETErpa.
[Ipunoxenuns KpaTHBIX HMHTErPAJIOB.
KpuBonuneiinsie unTerpainsl. IloBepxHOCTHBIE
nHTerpansl. Teopuss mnosst. Paner @ypee u
npeoOpasoBanue Dypoe.

The double integral. Calculation of the double
integral. The triple and n-dimensional integral.
Applications of multiple integrals. Curved
integrals. Surface integrals. Field theory. Fourier
series and Fourier transform.

Hocmpexsusummepi / [locmpexeuszumat/ POstrequis

ites

Maremarukansik Tangay III, Kemn aiinbiMansl
GyHKIUSHBIH TU(depeHInanabIK ecenTeyl

MaremaTtuueckuil ananu3s III,
JuddeperunanbHoe ncUUCIEeHUE QYHKIIMU
MHOTMX ITEPEMEHHBIX

Mathematical analysis 111, Differential Calculus
of a Function of Several Variables

bazoaprama rcemexwici / Pykoeooumens npozpammel/ Programme manager

AnumbaeB AnmmOek AnmpicOacBuY

| AnmumGaes AnnbGex Anmbic6aeBuy

| Ascanbaeva G. B.
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Anzeopa scone candap meopusacwl 1/ Anzeopa u meopus uucen 1/ Algebra and Number Theory 1

OKy maxcamut / Yueonasn uens | Purpose

CryaenTTepre anreOpaHbIH HETI3T1 YFBIMIApbIH

O6yquI/Ie CTYACHTOB OCHOBHBIMH ITIOHATHUAMU

Teaching students the basic concepts of algebra:

YHpEeTy: ChI3BIKTBIK TOYEJNIUIIK, PAHT, CHI3BIKTBIK | aareOpbl: MaTeMaTu4ecKou xonuenuuu | the  mathematical concept of linearity,
KEHICTIK, KOMIUIEKC CaHgap epici JKoHe | JMHEHHOCTH, peanmm3yeMoid B  moHsatusx | implemented in  the concepts of linear
KOIMYIICIIKTep CaKWHAIapbl YFBIMIAPBIHIA | IMHEHHOW 3aBUCHMMOCTH, paHra, juHeiHoro | dependence, rank, linear space, the field of
Kysere aChIPbLUIATHIH CBI3BIKTBIKTBHIH | POCTPAHCTBA, IOJIe KOMILIEKCHBIX umcen u | complex numbers and the polynomial ring
MAaTeMATHKAJIBIK TY)KbIPBIMIAMAIapbIH OKBITY KOJIbIIa MHOTOUYICHOB

Oxbimy namuorceci / Pesynomamut 06yuenus / Learning outcomes
Kypcrbi CoTTI asiKTaraHHaH keiiin | [Tocsie  ycmemHoro 3aBepmienusi  Kypea | After successful completion of the course,
olriManymbLIap odyuarommecst OyayT students will be
1. amrebpa  oHe  caHmap — Teopuscel | 1. 3HaTh Teopermueckue OCHOBBI cojepxkanus | 1. know the theoretical foundations of algebra
Ma3MYHBIHBIH TEOPHSUIBIK HET13/1epiH Oiy; anreOpbl U TCOPUH YUCET; and number theory content;
2.  oprypii  anreOpaiblKk — KYpPbUIBIMIApABI | 2.  ompenensaTh u  oTiauyark  pasnuunbie | 2. identify and distinguish between different

aHBIKTAY JKOHE aXKbIpary;

3. anreOpaHblH anreOpayblK amanaapsl 0Oap
KHUBIH pETIHAEe TYCIHITIH TYCIHAIpY, TOI
TEOpUACHl MEH CaKMHA TEOPHSCBHIHBIH HET13T1
MOJIIMETTEPiH TaJlKbLIaY;

4. anraH  OUTIMAEpPIH  aHBIKTAYbIIITAP]IbI
€CeITey/Ie KOHE CBI3BIKTBIK TEHJIEYJIep KyHeciH
Hienrysie Kojijiany.

5. CBI3BIKTBIK TEHJAEYJEp >KYHecCiH IIemryaiH
OPTYPJIi 9MIICTEPIH KOPCETY;

6. aNBIHFaH HOTWXKEJNEpAl Tajujgay JKoHe
CaITBICTBIPY, (popMyIIanapabl MbFapy;

7. nonenpeMenepi KIKTey >KOHE CBI3BIKTHIK
KOHE EBKJIMITIK KEHICTIKTEpJeri ecenTepi
HIenry
8. momenmaeyre OpTYpil TOCUIIEPAl CANBICTHIPY
KoHe Oaranay >KoHe /1a71enl 6anama yChIHY

anreOpandecKkue CTPyKTYpbI;

3. OOBSICHATH MTOHATHE ANTEOPhI KAaK MHOYKECTBA
c anreOpandeckMMHU omepanusMu, oOCYXAaTh
OCHOBHBIE CBEICHHUS TEOPUU TPYIIl U TEOPUU
KOJI€ll;

4. TpPUMEHATh TMOJY4YEHHbIE 3HAHUS NpU
BBIUHUCIICHUM ONPEICIINTENEH, INpU PELICHUH
CUCTEM JIMHENHBIX YPaBHEHUM.

5. JEeMOHCTPHUPOBATH  PAa3JINYHbIC
pEeLIeHUs] CUCTEM JIMHENHBIX YPaBHEHU;
6. aHanM3MpOBAaTh M CPAaBHUBATH MOJyYECHHBIE
pe3yNbTaThl, BEIBOJUTH (GOPMYIIBI;

7. xiaccupUIMpOBATH  JIOKA3aTeNbCTBA U
pemiath 3aJadd B JIMHEHMHBIX MPOCTPAHCTBAX,
TaK U B €BKJIUOBBIX IPOCTPAHCTBAX

8. cpaBHHMBAaTh W OIICHWBATh Pa3HBIC ITOIXOJIBI
JI0Ka3aTeNNbCTB U apryMEHTHUPOBAHO INPEAJIaraTh
aJIbTEpHATUBHbBIC

METOIbI

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

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

Ilpepexeusummepi / IIpepexeuzumot / Prerequisites
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BHCMeHTapJIBIK MaTreMaTukKa

‘ BHCMCHTapHaﬁ MaTreéMaTuKa

| Elementary mathematics

Kypcmoiy kvickauwa mazmynst / Kpamkoe codepicanue kypca/ Course summary

KOMIIJICKCHBIX

JXKublHAap TEOPUSCHIHBIH JIEMEHTTEPI, DJeMeHThl  TEOPUM  MHOXECTB.  AJTeOpBlI.
Anre6panap. Canaslk xyienep. Kommiueke Uucnosele cucreMbl. Ilone
caHjap epici. N -11i peTTi aHbIKTAYBIIITaP. YHUCEI. Onpenenurenu

ApubdMeTHKaIbIK N-6JIIIeMIi BEKTOPIBIK
KeHicTik. Matpumnanap. ChI3bIKTHIK TEHILYIIEP

xy#eci. ChI3BIKTHIK KeHicTikTep. EBkina yYpaBHEHUH.

KEHICTITl.

JInneninbie

EBxnuioBsl IMOCTpaHCTBA.

N-ro  mopsakKa.
Apudmernuaeckoe n-MepHOe
npoctpaHcTBo.Matpuiipl. CHcTEMBbl JTMHEHHBIX

BEKTOpPHOE

IPOCTPAHCTBA.

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.

ITocmpexsusummepi / [locmpexeuszumut/ Postrequisites

AunreOpa »xoHe caHaap TCOPHSICHI 2

‘ Anrebpa u Teopus yucen 2

| Algebra and Number theory 2

bazoaprama rcemexwici / Pykoeooumens npozpammel/ Programme manager

Ackan0aeBa I'. b.

‘ Hemucenos b. H.

‘ Demisenov B. N., Ascanbaeva G. B.
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Kommymamuemix anzeopa/ Kommymamuenas anzeopa/ Commutative Algebra

OKy maxcamul / Yueonan yenv/ Purpose

OimiM  anmymipUIapFa KOMMYTATHBTI CakuHajgap | (hOpMUpOBaHHE y obyuaromuxcs | formation of students' systematic knowledge of
’KOHE OJIapJblH KOJJIAHBUTYbl Typajibl JKYHeNi | CACTEeMaTHYeCKMX 3HAaHUM O KOMMYTaTMBHBIX | cOmmutative rings and their applications,
oimimmi KaJIBIITACTRIPY, MaTeMaTHKaIbIK | KOIbllax W WX npuMmeHenusx, passutun | development of mathematical thinking, logical
OWjayblH,  JIOTHMKAQJIbIK  OMJAyblH  JKOHE | MAaTEMaTHYECKOTO0  MbINUICHUs, Jormueckoro | reasoning and skills of analyzing algebraic
anredpabIK KYPBUTBIMIAP/IbI Talaay | MBIIUICHHS u HaBBIKOB aHanu3a | structures.
JaFIbUTIAPBIH JTAMBITY. anreOpandeckux CTPYKTYP.

Oxbimy namuorceci / Pesynomamut 06yuenus / Learningoutcomes
Kypcrbi CoTTI asiKTaraHHaH keiiin | [Tocsie  ycmemHoro 3aBepmienusi  Kypea | After successful completion of the course,
olTiManymbLIap odyuarommecst OyayT students will be
1. Kypc Ma3MyHBIHBIH TEOPHSUIBIK Heri3zepin | 1. 3HaTh TeopeTHyeckue OCHOBBI conepykanus | 1. know the theoretical foundations of the course
oiry; Kypca; content;
2. KOMMYTAaTHBTI anreOpanapiarsl OpTYpii | 2. ompenessT W oTin4YaTh pasnuunbie Metons | 2. identify and distinguish different methods of

€CEeTITeY O/IICTEPiH aHBIKTAY )KOHE aXKBIPATYy;
3. e3 ce3iMeH ailThim, TeopeManapiabl KaiTta
anTy;

4.  KOMMYTaTUBTI
oAiCcTep Il KOJIIaHy,
5. HerizaepAl ecenTey/i TaHaay KoHe KOJAaHy;
6. aJbIHFaH HOTWXKENEpAl Tanjgay JKoHe
CaJIBICTBIPY, (popMyIianapabl LIbIFapy;

7. nmomenmeMenepal JKIKTEY KoHE Mocenelepl
HIenry

8. momenmaeyre OpTYpil TOCUIIEPAl CABICTHIPY
KoHe Oaranay jKoHe /1a71enl 6anama yChIHY

anreOpagarbl  HETI3Ti

BBIYHUCJICHUSA B KOMMYTAaTHUBHBIX anre6pax;

3. BbIpaXaTb COOCTBEHHBIMH CJOBaMH U
nepegopMyIupoBaTh TEOPEMBIL;
4. TPUMEHATH  OCHOBHBIE  METOJbl B

KOMMYTaTHBHOH anreope;

5. BBIOMpaTh M UCHOJB30BaTh BBIYHUCICHUE
0a3ucoB;

6. aHaMM3MPOBaTh M CpPAaBHUBATH IOJyYEHHBIE
pe3yNbTaThl, BEIBOJUTH (GOPMYIIBI;

7.  xiaccupUIMpPOBATH  JIOKA3aTeNbCTBA
pemaTh 3a1aun

8. cpaBHHMBaTh M OIICHHWBATh pa3HbIE IOAXOJbI
JI0Ka3aTelbCTB U apryMEHTHPOBAHO IpeJIaraTh
JIbTEpHATHBHbBIE

u

calculus in commutative algebras;

3. express in their own words and restate
theorems;

4. apply basic methods in commutative algebra;
5. choose and use the calculus of bases;

6. analyze and compare results and derive
formulas;

7. classify proofs and solve problems

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

Ilpepexeusummepi / [Ipepexeusumot / Prerequisites

BHGMCHTapJ'IBIK MaTreéMaTuKa

\ DneMeHTapHas MaTeMaTHKa

| Elementary mathematics

Kypcmuiy kvickawa mazmynot / Kpamkoe codepracanue kypca/ Course summary

Caxkunanap KOHE

cakuHanapasH | Koneia u romomopdusmel  kosen. Mueamst. | Rings and homomorphisms of rings. Ideals. The
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romoMopdusmaepi. Maeannap. dakropcakuna.
Hennik Oemnrimrep. HUIMOTEHTTI 31eMeEHTTED.
bipnikrep.  KapamaitbiM = umeanmap — KoHE
MakcUMaJIbl uaeanaap. Humbpagukan >xoHE
JlxelikoOCcoH paluKabl. WUneannapra
KOJIJIaHAThIH aMaiaap. KeHelTy xoHe TapbUITy.
Monynbaep 'KoHE MOJIYJIbJIEP/IIH
romoMopdusmaepi. Imki Momympaep KoHE
daktop moxynbaepi. Cyomonynbaep OoibIHIIA
omeparusuiap.  TiK  KOCBIHIBI  JKOHE  TIK
KOOCUTIH/II, aKbIPJIBbI TYbIHAAIFaH MOIYJIbJIED.

®akTopkosbla. Jenurenu Hyas. HUTBMIOTEHTHI.
Enununel. [IpocTeie maeansl 1 MaKCUMaJIbHbBIE
uneansl. Hunbpaaukan u panukan Jxexo0coHa.
Onepanuu  Haj wuaeanamu. Pacumipenue u
cyxenue. Moaynu u romoMophu3Mbl MOTyJIEH.
[Mogmonynu u dakrop-moaymu. Onepanuu Haxa
noamonyiamu. Ilpsmas cymma u  npsmoe
npousBeneHrne. KoHeuHONMopoXkIeHHbIE MOTYITH.

ring factor. Zero divisors. Nilpotent. Units.
Prime ideals and maximal ideals. Nilradical and
Jacobson radical. Operations on ideals.
Expansion and contraction. Modules and
homomorphisms of modules. Submodules and
factor modules. Operations on submodules.
Direct sum and direct product. Finite-generated
modules.

Iocmpexsusummepi / Ilocmpexsuszumat/ Postrequisites

AunreOpa »xoHe caHaap TCOPHSICHI 2

‘ Anrebpa u Teopus yucen 2

| Algebra and Number theory 2

bazoaprama rcemexwici / Pykoeooumens npozpammel/ Programme manager

AmumOaeB Ammnbek AnmbicOaeBiuu

Jemucenos bepuk HypraznHoBuu

Demisenov Berik Nurtazinovich,
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KYKbIK orcone coibaiinac »eemrkopavblKKka Kapcol maoenuem He2izoepi/ Ocnoswvl npasa u anmukoppynuyuonnoi Kyavmypst / Basics of Law and Anti-

Corruption Culture

OKy makcamut / Yueonan yenw / Purpose

Cei0aiiiac  KEMKOPJIBIKKa KapcChl  1C-KUMBLI
OOMBIHIITA KYKBIKTBIK O11iIM MEH a3aMaTThIK
YCTaHBIM JKYHECIH KB TACTHIPY.

CdopmupoBaTh cHCTEMy TPABOBBIX 3HAHUW H
IPaXKJAHCKOW NO3ULUMU MO HIPOTHUBOJEHCTBUIO

KOPPYILHH.

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

Oxvimy namuoceci / Pesynomamut 06yuenus / Learning outcomes
Kypcrbl CoTTIi assKTaraHHAaH keiiin | [Tocsie  ycmemHoro 3aBepmienusi  Kypcea | After successful completion of the course,
oiriManymbLIap: o0yuaromuecst OyayT: trainees will:
KazakcTaHHBIH KOJIIaHBICTAFbI - IIOHUMATh OCHOBHBIE nojoxenus | - understand the main provisions of the current
- 3aHHAMAaCBIHBIH Heri3ri epexerepiH, | neiicTByroniero 3akoHojarenscTBa Kaszaxcrana, | legislation of Kazakhstan, the system of public
MemitekeTTik OacKapy OpraHaapbIHbIH KYHECiH, | CHCTEMY OpraHoB rocyaapcteernoro | administration, as well as the essence, causes

COHJal-aK ChIOaiyiac KEeMKOPIBIKKA Kapchl ic-
KUMBUIJIBIH MOHIH, ceOenrTepi MEH IapajapblH
TYCIHETIH 0O0JIaJIbI;

- OKHUFaJlap MEH OpEKeTTEep[li 3aH TYPFHICHIHAH
TaJIJanabl;

- HOPMAaTHUBTIK aKkTiepAl KOJJaHy, COHAai-aK
cpifailiac  )KEeMKOPJBIKTBIH ~ alfblH  alyAbIH
pyXaHU-aaMTePIITIK TETIKTEPIH KOJIIaHAIbI;

- MEHrepyl THiC: TYpJi KyKaTTapFa KYKbIKTBIK
Tangay — OKYpridy — JaFapuiapbl,  CchlOailiac
KEMKODPJIBIKKA KapChl MOJCHUETTI KeTUIAipy
TaFApLTAPHI;

- 3 eMipiHJe chl0ailac )KeMKOPIIBIKKA KapChl
KYKBIKTBIK O1TIM/T1 KOJIJTaHY;

- Olryre THic: cpI0aiiac >KeMKOPIIBIKTBIH MOHI
JKOHE OHBIH Maiia 6oy cebenTepi; chibaiinac
KEMKOPJBIK KYKBIK  OY3YIIBUIBIKTAp  YIIiH

MOPAJIBJIBIK-aaMTEePIIITIK ~ JKOHE  KYKBIKTBHIK
JKayarnKeplIIiK [mapanapsl;
MEHrepyi KEpeK: MOPAJIbJTBIK caHa

KYH/IBUIBIKTApBIH ICKE aChIpy JKOHE KYHJIENIKTI

yIOpaBieHUs, a TaKK€ CYIIHOCTb, NPUYMUHBI U
Mepbl IPOTUBOACUCTBUS KOPPYIILIUU;

- aHAJIM3UPOBATh COOBITHUSI U JEHCTBUS C TOUKH
3peHus Ipasa,

- TNpPUMEHSTh HOPMATUBHBIE AaKThl, a TaKXKe
3aJIeiCTBOBATD JTlyXOBHO-HPABCTBEHHbIE
MEXAHU3MBI ITPEIOTBPALLEHNS KOPPYIILUY;

- BJIAJICTh: HABBIKAMHU BEJICHHS IIPABOBOIO
aHaJIM3a pPa3JIM4YHBIX JIOKYMEHTOB, HaBBIKAMU
COBEPILECHCTBOBAHUS AHTUKOPPYILHOHHON
KYJIBTYpBI;

- TPUMEHATH B CBOEH IKM3HEHECATEIBHOCTH
[IPaBOBBIC 3HAHUA IIPOTUB KOPPYIILUY;

- 3HaTh: CYIIHOCTh KOPPYNIMH W NPHUYUHBI €€
IIPOUCXOXKICHHS,; Mepy MOpPaJIbHO-
HPaBCTBEHHOW M MPAaBOBOM OTBETCTBEHHOCTH 3a
KOPPYILIMOHHBIE [IPABOHAPYILICHHUS;

- YMETh: pPEaJn30BbIBATh IEHHOCTH MOPAJIbHOTO
CO3HaHMs U CJIEIOBAaTh HPABCTBEHHBIM HOpMaMm
B TIIOBCEJHEBHOW MpakTHKe; pabdoTaTh Hax

MOBBIIICHUEM  YPOBHS  aHTUKOPPYNLUHMOHHOU

and measures to combat corruption;

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

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

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

- apply legal knowledge against corruption in
their daily activities;

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

- be able to: realize the values of moral
consciousness and follow moral norms in daily
practice; work to raise the level of anti-
corruption culture among young people.
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IIPAKTHUKaJa aJaMIepUIlliK HOpMalapblH YCTaHYy;
’KacTap apacblHIa CbIOainac KEMKOPIBIKKA
Kapchl MOJCHUET JEHIeiH apTThIpy OOMHBIHIIA
JKYMBIC Kacanpl.

KYJIBTYpPbI B MOJIOJICKHOU Cpefe.

Kypcmoty Kbickawa mazmynut / Kpamkoe cooeprcanue kypca / C

ourse summary

MemiekeT TMeH KYKBIKTBIH HETi3rl YFbIMIaphl
MeH  Kareropusuiapbl.  KYKBIKTBIK — KapbIM-
KatbiHacTap. KP KOHCTUTYIUSIIBIK KYKBIFBIHBIH
Herizaepi. KP OKIMIIUTIK JKOHE KBUIMBICTBIK
KykblK Herizgepi. KP  A3amarTelK  KYKBIK
Herizaepi.

"Ce10aiinac AKEMKOPJIBIK YFBIMBIHBIH
TEOPUSIIBIK-9IICHAMAIIBIK Herizznepi. ChiOaitnac
KEMKOPJIBIKKA KapChl iC-KMUMBUI IIAPTHI PETiHIIE

Ka3aKCTaH/bIK KOFaMHBIH QJIeyMeTTIK-
SKOHOMHUKAJIBIK ~ KAThIHACTAPBIH  KETUIIPY.
Cei0aitnac KEMKOPJIBIK MiHE3-KYJIbIK

TaOMFATBIHBIH TICUXOJIOTUSJIBIK EpEKIIEeNIKTEpI.
Cepi0aiiniac  JK€MKOpJIBIKKa Kapchl MOJCHUETTI
KAJIBIITACThIPY.

OcHOBHBIE ITOHATHS U KaTErOPUM TOCYJapcTBa U
npaBa. IIpaBoBble  orHowmeHus.  OCHOBBI
KoHcTUTyMoHHOro  mnpasa  PK.  OcHoBbl
aIMMHMCTPAaTUBHOIO M yrojoHoro mnpasa PK.
OcHoBbl rpaxkanckoro npasa PK.
TeopeTnko-MeTo10JI0rHuECKUe OCHOBBI
HNOHATUSL  «koppynuuu». CoBeplIeHCTBOBaHHE
COLIMAIILHO-3KOHOMHMUYECKHUX OTHOIICHUH
Ka3aXxCTaHCKOro  o0ImecTna yCIIOBHUS
IIPOTUBOAECUCTBHIO KOPPYILHH.
[Icuxonoruueckue  OCOOEHHOCTH  MPUPOJIBI
KOppynuuoHHOro mnoseneHusa. dopmupoBaHue
AHTUKOPPYIMLUUOHHON KYJIbTYPHI.

KakK

Basic concepts and categories of state and law.
Legal relations. Fundamentals of the
Constitutional law of the Republic of
Kazakhstan. Fundamentals of administrative and
criminal law of the Republic of Kazakhstan.
Fundamentals of civil law of the Republic of
Kazakhstan.

Theoretical and methodological foundations of
the concept of “corruption”. Improvement of
socio-economic relations of the Kazakh society
as a condition for combating corruption.
Psychological features of the nature of corrupt
behavior. Formation of an anti-corruption
culture.

Bazoapnama scemexuwici / Pykosooumenws npozpammot | Programme manager

BaiitacoBa M.XK.

Barbipoexosa JI.C.

Baitasova M.Zh. Batyrbekova D.S.
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IKonomuka rncane Kacinkepik nHezizoepi / Ocnoevl IKonHomuxu u npeonpunumamenvcmea / Basics of Economics and BusinesS

Oky maxcamul / Yueonan yenv/ Purpose

CanayarThl SJKOHOMHUKAIBIK OWIbI, OOCEKENECTIK
opTaza KOCIMOPBIHAAP/IBIH TaOBICTHI
KOCIIKEpIIK  KBI3BMETIH  YHBIMIACTBIPYIBIH
TEOPHSUIBIK JKOHE TXKIPUOETIK JaFAbUIapbIH
KaJIBIITACTBIPY.

dopMUpoOBaHUE  SKOHOMHYECKOTO oOpaza
MBIIUICHUS, TEOPETUYECKUX M MPAKTHUYECKUX
HaBBIKOB OpraHu3aIuu yCTIeUTHOU
MpeANPUHUMATENIbCKOMN JIeATETbHOCTH
MIPENNPUATHI B KOHKYPEHTHOH cpejie

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

Hamuoicect / Pesynomamot 06yuenus /Learning o

utcomes

OKbimy
Kypcersl CITTi asiIKTaraHHaH KeHiH
OimiMasnymbLIap:
1- xazipri 3aMaHfbl SKOHOMHKA MPHHIUNITEP]
MEH  3aHAbUIBIKTapAbIH  KbI3MET  EeTUIYiH,
SKOHOMHUKAJIBIK ~KaTeropusiap, MHUKpPO JKOHE
MakpozeHreieri YFBIMJIBIK anmnaparTsl
TYCIHE/I;

2- SKOHOMUKAJIBIK JKaF/Iai1bl Ta1aiiibl;

3- KOCImKepyiK KbI3METTIH OChl HeMece Oacka
TYpJIepiHiH 0a3albIK MPOLIECTEPIH OeNTien/l;

4- TaOBICTBI KOCIMKEPIIK KbI3METIHE MiHE37eMe
oepei;

5- Ou3Hec-)Kocmap/Ibl Kypasbl )KOHE YChIHA/IBI,

6- anraH OumiMIepiH Malgambl KOCIMKEPIiK
KbI3MET YILIiH KOJAaHAIbI;

7- KOCITIKEPJIIK KBI3METTI YKOHOMHKAJIBIK KOHE
QNIleyMeTTIK OacKapy cajlachlHAa AYpPBIC LIEIIiM
KaObUIIai anasl.

IMocae  ycmemHoro
o0yuyawmuecs Oyayr:
1- noHuMaTh  OPUHUUIBI WU 3aKOHBI
(YHKLIMOHUPOBAHUS COBPEMEHHOM 3KOHOMHUKH,
JKOHOMUYECKHE  KaTeropuu,  IOHATUMHBINA
anmnapaTr Ha MUKpO- U MaKpOYPOBHSIX;

2- aHATM3UPOBATH YKOHOMHYECKYIO CUTYAIIHIO;
3- BBLACHATH 0a30BbIE MPOLECCHl TOTO WU

3aBepIeHHs]  Kypca

HWHOTO BUJA IpeIpUHUMATEIbCKOMN
NeSITENIbHOCTH;
4-  naBaTb  XapaKTEPUCTUKY  YCIEIIHOCTU

HpeI[HpI/IHI/IMaTeHI)CKOI\/'I JCSTCIBbHOCTH,

5- cocTaBnATh U IMPE3CHTOBATH 6I/I3HCC'HJ18.HBI;
6- MNPUMCHATL  MOJYYCHHBIC  3HAHUA  JIA
MIOCTPOCHUMA HpPI6BIJ'ILHOI>i
HpG}IHpHHHMaTeHLCKOfI JCATCIIbHOCTH
7-HpI/IHI/IMaTB MpaBUJILHBIC PCHICHUSA B o0iactu
OKOHOMHYCCKOIr0 M COIMAJIBHOTO YIIPAaBJICHUA
HpCHHpHHHMaTCHBCKOﬁ JCATCIIbHOCTH

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

Kypcmuiny kbickawa mazmynst / Kpamkoe codepacanue kypca / Course summary

DOKOHOMHKA KbI3MET €TYIHIH 1presi Macenenepi.
Kamuran. CypaHbIC T€H YCHIHBIC HAapBIFBL
bocekenectik xone moHomomus. Kocimkepiik:
TYCIHIIl,  MOHI, HEri3ri  Typjiepi  JKoHe
YHBIMIACTBIPY HBICAHapBbI. Kocinkepiik

@yH/1aMEHTAIIbHBIE po0IeMBI
(GYHKIIMOHUpOBaHUS  dKOHOMHUKM.  Kamwmran.
Peinok Cnpoc u npemioxenue. KonkypeHuus u
MOHOIIOJINA. HpeI[HpI/IHI/IMaTe.HBCTBOI IIOHATHUC,

CYUIHOCTh, OCHOBHbIE BHIBI U  (opmbl

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
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KBI3METTEr1 Toyekenaep. KoMMepuusiblK Kymnus
KOHE OHBI Kopray Tocumaepi. Koacinmkeprik
KBI3METTI Kap KbUIaHIBIPY. Kacinkepik
MOJIEHUETI JKOHE ITUKACHI.

OpraHu3alnuu. Pucku B HpCﬂHpHHHMaTCHBCKOﬁ

nesrenpHocTH.  KoMMepdeckas  TailHa U
cnocoObl  ee  3amuThl.  DUHAHCUpPOBaHME
pEAIPUHUMATEIBCKON JESATEIIbHOCTH.

KynbTypa 1 3THKa npenprHUMaTeNbCTBA.

business activities. Trade secrets and ways to
protect them. Financing of entrepreneurial
activity. Culture and ethics of entrepreneurship.

bazoaprama scemexwici / Pykosooumens npozpammet | Progra

mme manager

Kasrikbaesa I'.K.

Tacremupona XK. A.

TastemirovaZh.A., Zhazykbaeva G.K.
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Kowoacwvinuix necizoepi / Ocnoswt tuoepcmea / Basics of Leadership

OKy maxcamut / Yueonaa yenv/ Purpose

CryneHTTepliH KOmOACIIBIIBIK KaCHETTEeP/l,
CTHJIBJICP/II, KOCITIOPBIH, aliMaK >KOHE Kbl e
JCHIeHiHIe ocep €Ty  OMICTepiH  THIMIL
naiiianany apKbUIbI aaMIapIblH MiHE3-KYJIKbIH

OBnaseHue CTYACHTAaMH METOJOJIOTUEH |
MPAKTUKOMN 3¢ dexTUBHOrO YIpaBJICHHS
MOBEJICHUEM U B3aUMOJECHCTBUEM JIFOJIEH NyTEM
3¢ (}HEeKTUBHOTO  HCIOJB30BAaHUSA  JIMAEPCKUX

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

KOHE e3apa opeKeTTecylH THiMIi Oackapy | KauecTB, CTHIICH, MeToJ0B BiusHus Ha ypoHe | Influence at the enterprise level, the region and
oJlicTeMeci MEH MPAKTUKACHIH MEHI€PY OPEANPUSATHSI, PETHOHA U CTPAHBI B IIEJIOM the country as a whole

OKvtmy namuoiceci / Pezyiomameut 00yuenus / Learning outcomes
Kypcerbl corTi asikraranHan Kkeitin Oigim | Ilocsie  ycmemHoro  3aBepmienusi  Kypea | After successful completion of the course,
aJrymbLiap od0yuyarwmmecsi OyayT students will be
1. OackapymelH OapiblK  jAeHreisiepinzeri | 1. moHMMaTh CymIHOCTh M Meroasl Haydnoro | 1. to understand the essence and methods of a
yibIMIapIarbl  KOIIOACHIBIIBIK — MACENeIepiH | MOaX0/4a K TEOpeTHUYEeCKOMY W mpakTtudeckomy | scientific approach to the theoretical and
TECOPUSUIBIK ~ JKOHE  IMPAKTUKAIBIK  IICHIYTre | pelIeHHio mpobiiem uaepcTBa B opranu3aiusx | practical solution of leadership problems in
FBUIBIMM KO3KapacThIH MOHI MEH OJIICTEpiH | Ha BCEX YPOBHSX YIIPABIICHUS; organizations at all levels of management;
TYCiHesi; 2. UCIIOJIB30BaTh OCHOBHBIC TEOpUH JuaepcTBa u | 2. Use the basic theories of leadership and power

2. 0acKapymbUIBIK MIHAETTEp/l IIenry YIIiH
KOIIOACIHIBIIBIK eH OMITIKTIH HET13T1
TEOPHSUIAPBIH KOJIIaHAIBI;

3. JKeke OachIHBIH AapTHIKIIBUIBIKTAPHI
KEMILUTIKTEPIiH ChIHU Oaranmaiabl;

4. YKbpIMJa KYMBIC ICTEY; 9JICYMETTIK MaHBI3/IbI
Mocesenep MEH YHAepicTepAl Taijay, TOMTHIK
IUHAMHKA  YIEpICTepiH KoHE  KOMAaHJaHBI
KaJIBIITaCThIPy KaFUJATTapblH OlTy Heri3iHie
TONTHIK KYMBICTBI THIM1 YHBIMIACTBIPA/IbI;

5. TYJIFaapasbIK, TOTITHIK KOHE
YUBIMIACTBIPYIIBIIBIK ~ KOMMYHUKAIIUSIIAPIbI
TaJay *KoHe KoOamanIsr,

6. ickepliK KapbIM-KaTbIHAC JaFIbUIapblHA He
O0omy, op Typii oKaFmainmapra OailIaHBICTHI
Oackapy/blH ajdyaH TYp:l CTHIIbJepiHe ue 0oiy;
KOIOACIIBIIBIK KACHUETTEPMAl 3epTTey oJicTepi
MEH omicTeMenepine, KoII0acCIIBUIBIK
KaOuTeTTepAl NaMbITy TEXHOJIOTHSUIApbIHA He

MCH

BJIACTH JUTSI pEIICHHsI YIIPaBICHYECKHX 3a/1a4;
3. KPUTUYECKU OLIEHUBAThH JIMUHBIE JOCTOUHCTBA
Y HEJIOCTAaTKH,

4. paboTaTh B KOJIJICKTHBE, aHAJIU3UPOBATh
COLIMAIBHO 3HAYMMBIEC MPOOJIEMBI M TIPOIECCHI,
3 PEKTUBHO OPraHU30BaTh TIPYIIOBYIO PabOTy
Ha OCHOBE 3HAHHWS MPOLECCOB TPYMIOBOM

JUHAMUKA M OPUHIOUIOB  (OPMHUPOBAHUS
KOMaH/Ibl;

5. AHAIN3UPOBATh U IPOEKTUPOBATH
MEXIJINYHOCTHBIE, IpyNIoBbIe u

OpraHU3alMOHHBIE KOMMYHUKAIIIH;
6. o0nagaTh HaBBIKAMH JEJIOBOTO OOIICHHS;
MHOTOOOpa3HBIMH ~ CTWJISIMH ~ yOPaBJICHUS B
3aBUCMMOCTH  OT  pAa3JIMYHBIX  CHUTYallHW;
METOJlaMH M METOJUKAMU  HCCIICIOBAHUS
JHUACPCKUX KAueCTB, TEXHOJOTHSIMHU Pa3BHTHS
JHUJIEPCKHUX CTIOCOOHOCTEN

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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OoJtaabl

Kypcmuiy kvickawa mazmynst / Kpamxoe codepicanue Kypca / Course summary

KomOacmpUIbIKTEIH —~ TaOWFATBI MEH  MOHI.
Kembacuibiibik JKOHE MEHE/KMEHT.
KenbacuibIbIKTBIH AOCTYPII KOHIICTIIUSIIAPHI.
KembacbpuibIKTIH WHHOBAIIHSUTBIK
KOHIICTIIMsUIapbl. TomnTap, KOMaHaaiap J>KOHE
KoMaHa Kypy. KenoacbIHbIH JaMyHI.
Osrepicrepai  Ky3ere  acelpy  Ke3iHJeri
KembacbUIbIK. Kembacnbuiblk Macenesnepi

[Tpupona u cymHOCTh auaepcTBa. JlugepcTBo u

MEHE/KMEHT.  TpaaullMOHHBIE  KOHIICIIUU
JMIepCcTBa. HNuHOBaMOHHBIE KOHIICITITAH
JTUJEpCTBa. ['pynmsi, KOMaH/IbI H
KOMaH1000pa30BaHHE. PaszButne auaepa.

JlupepcTBO TpHM  OCYIIECTBICHUU H3MEHEHUH.
[TpoGiems! muaepcTBa

The nature and essence of leadership.
Leadership and management. Traditional
leadership  concepts. Innovative leadership

concepts. Groups, teams, and team building. The
development of a leader. Leadership in making
changes. Leadership challenges

Bazoapnama scemexuwiici / Pykosooumens npozpammot | Programme manager

ToosutoB K. T.

‘ Mongaranuera H./I.

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

32




IKonozus yncane mipwinik Kayincizoici necizoepi/ Ixkonozus u ocHogvl bezonacnocmu ycusneoeamenvnocmu/Ecology and Basics of Life Safety

Oky makcamut / Yueonan yenv/ Purpose

TaOuraTelH  JKOHE  KOFAMHBIH  JIaMYBIHBIH
HETi3T13aHAbLIBIKTaPhl TYPaJIbl Oip TyTac TYCIHIK
KAJIBIITACTHIPY.

CdopmupoBaTh IMEIOCTHOE MPEACTABICHUE 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHSI
IIPUPO/IBI U OOILECTBA.

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

namuiceci / Pesynemamol 09yuenusn /L earning outcomes

Okbimy
Kypcrbl CITTI asiIKTaraHHaH KeiliH
olmiManymbLIap
1 Tipi opraHu3MIepAiH TIPIIUIIK OpTaChIMEH
@3apa  OpPEKETTeCYiH  aHBIKTAUTBIH  HETi3Ti

3aHIBUTBIKTap/IbI Oly;

2 DKOJOTHSUTBIK, (paKTOpIapAbIH KIKTEIyiH 0Ly
3 opraHusMIepliH OMIpIiK OpTachl Typabl
TYCIHIK OOJTybI

4  DKONOTHSIBIK  KYyWerep  YFbIMIApbIHBIH
Heriznepin meHrepy S5 TaOuraTTel KOprayblH
KOHE TAaOMFaTThl THIMJI MaiiamaHyIbIH HET13r1
IPUHIUNTEPIH Oiy;

6 AQHTPOIIOTCH/TIK KBI3METTIH
QJIEYMETTIKIKOJIOTHSUIBIK ~ CaliiapblH  OoJnKaii
ouny;

7  TIpWIUNK  KayilNCI3AITHIH  TEOPHSIIBIK

Heri37IepiH MEHTepy

8 TeTeH1Ie xarailnap Ke3iHae ajaFaliKbl KOMEK
Kepcere OUTy TEXHOJOTHsUIApAbl MaijanaHa
OTBIPBIIl, MaMaHJBIK  OoifbIHIIA  >koOanay
KBI3METIH KY3€Te achIpaJibl.

IHociie ycmemHoro 3aBepuIeHUs
o0yuarommecsi OyayT

1 3HaTh OCHOBHBIE 3aKOHOMEPHOCTH,
OIpeeNoIne B3aMMOJECUCTBUSL  KHUBBIX
OpPraHU3MOB CO CpeJIoi 0OUTaHUS;

2  3HaTh KJIAaCCH(PHKAIUIO  DKOJOTHUCCKUX
(dhakTOpOB

3 Wmeth mpeacTaBieHUs O JKU3HEHHBIX Cpelax
OpraHU3MOB

4 Biagers OcHoBamu
HKOJIOTMYECKUX CUCTEM

5 3HaTh OCHOBHBIE IPUHLUIIBI OXPAHbI IPUPOIBI
Y PallMOHAJILHOTO MPUPOOIIOIb30BAHMUS;

6 YMerb  NIpPOTHO3MPOBATH  COLMAIBHO-
HKOJIOTMYECKHE TOCIEACTBUS AHTPOIOr€HHOMN
JIESATENBHOCTH;

7 Bnanetn TEOPETUYECKUMHU
0€30IacHOCTH KU3HEACATEIbHOCTH
8 VYMerp OKa3blBaTh MEPBYIO NOMOIIb IpHU

Kypca

IIOHATUAMU

OCHOBaMH

Ype3BbIYAWHBIX  CTAlUSAX C  I[PUMEHEHHUEM
COBPEMEHHBIX MH(GOPMaIMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJOTHH B 00JIaCTH
DKOJIOTHYECKUX, (bU3HONIOrNYeCcKUx u

TUTUCHHUYCCKHUX I/ICCJICI[OBaHI/II‘/JI.

After successful completion of the course,
trainees will:

1 To know the basic patterns that determine the
interactions of living organisms with the
environment;

2 Know the classification of environmental
factors

3 Have an understanding of
environments of organisms

4 To know the Basics of the concepts of
ecological systems

5 To know the basic principles of nature
protection and rational use of natural resources;
6 Be able to predict the social and environmental
consequences of anthropogenic activities;

7 Possess the theoretical foundations of life
safety

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

the living
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Kypcmoty Kbickawa mazmynut / Kpamkoe cooepyncanue kypca / Course summary

TipmiinikTiH Heri3ri opTajapbsl MOMYJISIHSIIBIK
JKOJIOTHS, O1pJIeCTIKTEPIIH JKOHE
IKOXKYHeNnepAiH Kosorus, buocdepa ,eMip cypy
KayIINci3airiHiH TEOPHsUIBIK HeT13/1epi

OcHOBHBIE CpCAbl KH3HH, NomyJauuoHHass
9KOJIOTHUsA, KOJIOTHS COOOIIECTB U IKOCHCTEM,
ouocdepa, TEOPETUICCKHE OCHOBBI

0e30macHOCTH KHU3HCACATCIIHOCTH

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

Bazoaprama sncemexuiici / Pykosooumens npozpammut | Programme manager

Kybees M.C.

Pyukuna I'.A.

Kubeev M.S. Ruchkina G.A.
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Founvimu 3epmmeynepoin nezizoepi sxcane akademuanvik xam / OCHO8bl HAYUHBIX UCC/1008AHUTL U AKAOEMUYUECKOE RUCLMO /

Basics of Research and Academic Writing

Oky maxcamul / Yueonan yenv/ Purpose

FoutbiMu  3epTTeynep JKypridy »koHEe FbUIbIMU | PopMHpOBaHHE KomrereHiuii, | Formation of competencies aimed at mastering
KOHE TIeIarOTMKAJTBIK KOFaMJIaCThIKKA | HalpaBJICHHBIX ~Ha  ocBoeHue 0a3oBbiX | basic skills for conducting scientific research and
HOTHXKEJEepAl  YChbiHYy  OoiiblHIIa  Oa3ajiblK | HABBIKOB 1O  TPOBEACHUIO  HaydHbIX | presenting results to the scientific and pedagogical
Jar AbLIap bl UIrepyre OaFpITTaIFaH | UCCIIEIOBAaHUI Hu HPEJICTaBICHUIO | COmmMunity
KY3BIPETTEP/Ii KAIBINTACTBIPY PE3yJIbTATOB HAYYHOMY H IEIarOTHYECKOMY
COOOIECTBY

Oxbimy namuorceci / Pesynomamut 06yuenus / Learning outcomes
Kypcrbi CoTTI asiKTaraHHaH keiiin | [Tocsie ycmemHoro 3aBepiieHusi Kypca | After successful completion of the course,
olriManymbLIap odyuarommecst OyayT students will be

1 — FpUTBIMH 3epTTEyNIep JKYPri3yIiH Herisri
KE3CHJepIH JKOHE Makajla »a3yra KOMbUIAThIH
Tajantapjasl ouny;

2 — TaHJaJFaH oJ/liCTEMEre COMKeC TaKbIPHIITHI
TYKBIPBIMAIAY, KOCTAap KYpy >KOHE 3epTTeyii
OpBIHJIAY;

3 — OakplIay JKOHE OJIIIICY HOTHXKEICPIH OHJIeY
o/licTepiH MEHTepY;

4 — DOKCHEpUMEHTTEH aJbIHFAaH aKIapaTThl
TYCIHY JKOHE YCBIHY, 3epTTey HOTHXKeNepiH
IYpBIC TYCIHIIPY;

5 — ©3/iriHeH >KoHe YIIIHII Tapan Ke3JepiHeH
QIBIHFAH ~ aKMapaTThlH  JIYPBICTBIFBIH  CBIHU
TYpFBIIaH Tajjiay, Oarayay *oHe HeTi3/Iey;

6 — akmaparTel i37ey OJKOHE OHJey YIIiH
UG PIBIK KoHE OacKa pecypcTapbl naijanany,
OKBITY JKOHE JIEMOHCTPAIUSUTBIK OaFmapiamanap,
Cumynsaropnap oHEe MOOWIBAI KOCBIMIIIAIAP
apKbLIbl KONITET€H Moceleep/l menty;

{ — mapacarThUIbIK MeH AKaJeMUSUIIBIK alallIbIK

1 — 3Harb OCHOBHBIE 3Tallbl IPOBEICHUS
Hay4YHbIX MCCIEIOBaHUM U  TpeOoBaHuS,
MpeIbsBIsEMBbIE K HAIIUCAHUIO CTaThH;

2 — popmynupoBaTh TEMY, COCTABIIATH IUIAH U

BBITIOJIHATH HUCCIICAOBAaHUC, COorJIaCHO
BBIOPAHHOM METOIMKE;
3 - Bumagerp MeToAaMH  0OpabOTKH

pe3yabTaTOB HAOMIOACHUN U U3MEPEHUIA;
4 — NOHMMATh W M3JaraTh MOJYYEHHYIO W3

JKCIIEpPUMEHTA uH(pOpMaITHIO, BEPHO
HHTEPIPETUPOBATH pe3yabpTaThl
HCCIICIOBAHUIM;

5 — KpUTHUYECKH aHATM3UPOBATh, OIICHUBATH U
000CHOBBIBaTh JJOCTOBEPHOCTh MH(OpMAIINH,
MTOJTyYEHHOMN CaMOCTOSITEIIBHO nu  u3
CTOPOHHHMX MCTOYHHUKOB;

6 — wucnonp3oBath 1HM(POBEIE W HHBIC
pecypcel s TOWCKa W 00paboTKu
nHpOpMAIIMY, pellaTh MIUPOKUIN TUara3oH

3aJa4y  C  TMOMOHIIbI0  OOydYaloummx |

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
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NPUHIMITEPIH CaKTay;

8 3epTTEYIIH HETi3ri Ke3eHaepi MeH
HOTHXKEJIEPIH YChIHY JKOHE TaHBICTBIPY CTHIIIHE
ue 6omy

JICMOHCTPAIIMOHHBIX Iporpamm,
CHUMYJIATOPOB U MOOHMIIbHBIX MPHIIOKEHHIA;

7 - co0Ir01aTh TIPUHITUTIBI
TOOPOTOPSAIOYHOCTH M aKaJIEMUYECKOM
YECTHOCTH;

8 —  BiIameTy CTWIEM H3JIOKEHUS W
MpEe3CHTALIMH OCHOBHBIX JTaIlOB u

pe3yJIbTaTOB HCCIIEA0BAHUS

study

Kypcmuiy kbickawa mazmynst / Kpamrkoe cooepicanue Kypca/ Course summary

[lemarorukanarpel FBUIBIMHA 3€pTTEY amlaparsl.
3epTTey TakbIpblObIH TaHjay. llemarormkanbik

SKCIIEPUMEHT KYprizy anicremeci,
NEeIarOTUKAIBIK ~ OKCIIEPUMEHT  HOTHXKEJEpiH
OHJICYMIH  CTAaTUCTHKAIBIK  ONICTepi  KOHE
MEeIarOruKaiblK  JKCIEPUMEHT  HOTHXKeNepiH

pociMaey. OpAeOHWeTTi 13/ey IKOHE Taljay,
Makajga >Kazy JIaFAbUIApBIH  KaJBIITACTHIPY.

AKaneMusIIbIK Ka3yIbIH EpEeKIIeTIKTEPI.
FoutbiMu  JKyMBICKA ~ KOWBUIATBIH  KaJIIIbI
Tajantap. AKaJeMUsIIbIK MITIHAEPIIH TypJepi.
IIpesentamuss  crwmi.  JKazbama — FUIBIMU
eHOeKTeperi KareJjep. Jepekxe3nepmeH
KYMbIC.  OnebuerTep  MEH  clITeMmesep
epexenepi. [Inarumar. bubnuorpadus

KypacTelpy. FBUIBIMM MOTIHAI KYPBUIBIMIAY
KOHE >JKazyra JaWbIHABIK. FBUIBIMM MOTIHII
KazyFa apHaJiFaH MPaKTUKA-JIbIK HYCKAYJIBIK

Hayunsrii
IeJaroruke.
MeTtoauka
SKCIIEPUMEHTA,

anmnapar

HalnmnuCaHus
AKaJICMHUYCCKOIo

IUTHPOBAHUSI.
o6ubnuorpaduu.

Hay4YHOT'O TEKCTA.

HUCCIIETOBAHNI B

BeiOop Tembl uccienoBaHMSL.
MIPOBEICHUS
CTaTUCTUYECKHE
00paboOTKH pe3yibTaTOB IMEJArOrHYecKOro
JKCHEepUMeHTa U 0(pOpMIIEHUE pPe3yJIbTaTOB
MeIarOrMYeckoro sKcnepumenTta. llouck u
aHallM3 JIMTEpaTyphl, BbIPaOOTKa HABBIKOB
CTaThH.
nHCchbMa.
TpeOoBaHUSI K Hay4yHOW palorTe.
aKaJeMU4ecKux TeKcToB. CTHIIb M3JI0XKEHUS.
OmmOkM B NUCbMEHHBIX HAy4yHBIX padoTax.
Pabora ¢ ucrounukamu. CCbUIKM U TpaBHIIa
[Inaruar.
CtpykTypHupoBaHue
MOJITOTOBKA K HAIMCAHWIO HAyYHOTO TEKCTa.
[IpakTHyeckre peKOMEHIAIMN K HalHCaHUI0

neaarorut4cCKoro
MCTOABI

Ocobennoctu
O6mue
Bunaer

CocraBienne
u

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.

bazoapnama sncemexuici / Pykosooumenws npozpammst/ Programme manager

AmumOaeB AmmbOek AnmbicOaeBiud

‘ AnumbaeB Annbek AnmnbicOaeBUY

| Alibek Alpyshaevich Alimbayev
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Kaporcornvlk cayammotnvlx ne2izoepi /Ocnoewol ghunancoeou cpamomnocmu/Fundamentals of financial literacy

OKy makcamuwt / Yueonan yenwv/ Purpose

CTYICHTTEP/C KEKE Kap)KbIFa KATHICTHI IICIIiM
KaObUIIay KEe31HAE YTBIMIBI Kap)KbLIBIK MiHE3-
KYJIBIKTBI JIAMBITY, COHBIMEH KaTap IU(PIBIK
TEXHOJIOTUSUIAP/IbI KOJIJJAHY apPKBLIbI KAPXKbLITBIK
KBI3METTEP/Il TYTHIHYIIBLIAP PETiHAE OJIAPIbIH
KYKBIKTaphl ~ MEH  MY/JICNEpiH  KOprayra
OaiJIaHBICTBI  TIPOIIECTEPJI CBHIHU  TYPFBIIAH
Oaranay jkoHe Tayiay KaOiueTiH 1aMBbITYy.

(dbopMupoBanue y o0yJaronmxcs
palnMoHaIBFHOTO  (PMHAHCOBOTO  TIOBEACHUS
Ipy  TPUHATHH  PEIICHUH, KacaroIIUXCs

JUYHBIX (PUHAHCOB, a TaKXe CIIOCOOHOCTH
KPUTUYECKH OLICHUBATh W AHAJIM3UPOBATH
MIPOIIECCHI, CBSI3aHHBIE C 3AIMTON WX MpaB U
WHTEPECOB B  KadyecTBE IMOTpeduTenen
(hMHAHCOBBIX yCIIyT MOCPEJCTBOM
UCIIOJIb30BAHUSA B TOM 4HCIE IU(POBBIX
TEXHOJIOTUH.

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

OKbimy

Hamuoiceci / Pesynomamot o6yuenusn / Learning outcomes

Kypersl ¢o1Ti  asiKraraHHaH KeWiH Olrim
aJymbLiap

1 - sxeke oHe 0TOACBIIBIK Kap Kbl CaJIaChIH/IAFbI
MaceseNnep/l Menly YIIiH ajfaH OutiMaepl MeH
JaFplIapblH  KOJNJAHyJa TaHBIMIBIK  JKOHE
IIBIFaPMaIIbUIBIK OaCTaMaHbl KOPCETY;

2 - XanplK YUIIH KapXbUIBIK TOYEKeNJIep MEH
OaHKPOTTBIKTHI €CKEPE OTBIPHII, JKEKE KA KbIHBI
e3 OeTiHIle KocnapJaii xoHe O6ackapa O1y;

3 - JKeKe KapXKbIHBI Oackapyra, Kap KbUIBIK
YHBIMJIADMEH  BIHTBIMAKTACTBIKKA, KapPXKBLIBIK
Toyekenuepre oHe T.0. KaThICTBI OpTYpIi
Kap KBUIBIK MOceIeNepre KaThICThI 03 MiKipiHi3al
TYKBIPBIMIAY;

4 - KapXbUIBIK MOceNeNepiH aaaMfra ocepiH
Tangai Oiny, coHAal-ak oJjapbl LIENry YIIiH
THICTI ~ MEMJIEKETTIK  Oprapjaapra/Kopiapra
xabapmaca Oiy;

S - OpTYpii Ke3JepJeH allbIHFaH KapKbUIBIK

ITocse ycnemHoro 3aBepuieHust Kypca
o0yyarommecsi OyayT

1 - NPOSIBJISATH  MO3HABATEIbHYID U
TBOPYECKYI0 HWHHUIIMATUBY B TPUMEHEHUHU
MIOJTyYEHHBIX 3HAHUW U YMEHHUH 7S pelieHust
3aJad B OOJIACTH JIMYHBIX M CEMEWHBIX
(uHaAHCOB;

2 - yMETb CaMOCTOSITEIIEHO OCYIIECTBIIATh
IUTAHUPOBAHHE U YIPABJICHUE JINYHBIMU
(uHAHCAMU C y4eTOM (PMHAHCOBBIX PHCKOB U
0GaHKpOTCTBA ISl HACENICHHUS,;

3 - dbopmynupoBaTh COOCTBEHHOE MHEHHE B

OTHOIICHUU pa3IMYHBIX (bUHAHCOBBIX
npobjeM TO  yNpaBICHUIO JTUIHBIMHA
¢uHaHCamMH, COTPYJIHUYECTBY c
(bUHAHCOBBIMU OpraHH3aIHsIMH,
(hMHAHCOBBIMU PUCKAMHU U T.JI.;

4 - YMETh aHAJIM3UPOBATH  BIUSHHE

(UHAHCOBBIX MpoOIeM JUIs 4YeJIOBeKa, a

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
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

completion of the course,
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aKmaparThl TYCiHAIpe Oily, COHBIMEH Karap
mikipai (ke3Kapac), IoJelaeMeHi (aprymeHrT),
(dakTinepsai axsipaTa 011y,

6 - MHBECTULMSUIBIK TOPT(HENbII KAIBIITACTBHIPY
KE3iHJIe TYBIHJIAWTBHIH ToyeKenaepal Oaramay
YKOHE a3alTy;

7 - «KapXpl THPaMUJACBIHBIHY Oenriiepin
aHbIKTall OUTy JKOHE MHBECTULMSATAY YIIIH
KQKeTT1 Kypanaap/abl TaHaai oiy.

TaKkKe o0pamarbCsi B  COOTBETCTBYIOIIUE
TOCYJapCTBEHHBIC OPraHbl/QOHABI UII HX
peleHus;

5 - yMeThb HHTEpPHPETHPOBATH (HPUHAHCOBYIO
WHPOPMAIIHIO, TONYYCHHYIO W3 Pa3IUYHBIX
HUCTOYHHUKOB, a TaKKe pa3inyaTb MHEHHE
(TOUKy 3peHHus), AOKa3aTeIbCTBO (apryMEHT),
(baxThr;

6 - oIleHNBaTh 1 MUHUMH3HPOBATH PUCKH,
BO3HUKAIOMINE TIPU (OPMHUPOBAHUHT
MHBECTULIMOHHOTO MOPTQers;

7 - yMETh BBISBIATH NPU3HAKHA «(DUHAHCOBOM
NUpaMUAbD U BBIOMpaTh HEOOXOIUMBIH
MHCTPYMEHTAPHUM JIJI1 UHBECTUPOBAHUS.

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

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 cooepicanue Kypca/ Course summary

Kapxpuiblk CayaTTbUIBIKTHIH TYCIHIri,
MakcaTTapbl MEH MiHJeTTepl. AKIIa, ecer
allbIpbICy XKoHE Tenemjep. JKeke KapiKbl: Kipic,
melFbic, OropkeT. CanpIKTap JKOHE  KEKe
TYJIFalapFa callblK cally. XallbIKka OaHKTIK
KbI3MeT Kopcery. CakTanapipy. KapKel HapbIFsl
KOHE MHBeCTULUS Herizepl. JKeke KocimKepiik
JKOHE cTaprail. Kexe TYJIFaJIapIbIH
0aHKPOTTHIFBL. JKeKe KapKbUIBIK KayINCi3 K.

[Tonsatne, wenn w 3agaud  (pUHAHCOBOWM
TPaMOTHOCTH. [leHbru, pacyeThl U TUIATEXKHU.
Jlnyaeple  (UHAHCHI:  JOXOJBI, PAaCXOJbI,
Oromker. Hamorm w©  HaIorooOJIOKeHUE
¢busnueckux mui. baHKOBCKuE ycmyru Juis
Hacenenus.  CtpaxoBanue.  (DUHAHCOBBIC
PBIHKH H OCHOBBI MHBECTUPOBAHUS.

I/IH)II/IBI/I)IyaHBHOG NpECaANIPUHUMATCIBCTBO U
crapran. baHKpOTCTBO (PU3NUECKUX JIMILI.
Jlnunas ¢uHaHCOBast 0€30MACHOCTb.

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

bazoapnama sncemexuici / 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 makcamuwt / Yueonan yenwv/ Purpose

CTY/IGHTTEpre anreOpaHbIH HETi3rl YFhIMIApbIH
YHPETY: CBI3BIKTBIK TOYEIIUIIK, PaHT, ChI3BIKTHIK
KCHICTIK, KOMIUIEKC CaHaap epici JKoHe
KOIIMYIIIeJep CaKWHAChI YFbIMIApPbIHIA JKy3ere
achIPbUIATBIH  CBI3BIKTBIK ~ MaTEMaTHKAIIBIK
TYCIHIK.

oOydeHHe CTYJEHTOB OCHOBHBIMH ITOHSTHUSMHU
anreOpsl: MaTeMaTU4eCKOn KOHLICTIIINN
JUHEWHOCTH,  pealu3yeMOM B  TMOHSITHSIX
JIMHEWHOM 3aBHCHUMOCTH, PaHra, JIMHEHHOTrO
MPOCTPAHCTBA, T0JIE KOMILJIEKCHBIX 4YHCET W
KOJIbl1a MHOT'OUYJICHOB.

teaching students the basic concepts of algebra:
the mathematical concept of linearity realized in
the concepts of linear dependence, rank, linear
space, the field of complex numbers and the ring
of polynomials.

OKbimy

Hamuoiceci / Pesynomamot 06yuenus /Learning o

utcomes

Kypcrbl CITTI KeiliH
olmiMaymbLIap

l. TOH KypCHIHBIH Ma3MYHBIHBIH TEOPHSUIBIK
HET13/IepiH aHBIKTAY;

2. opTypiai  anredpanblk
aHBIKTAY )KOHE aKBIPaTy;

3. TomTap MeH CaKMHaJapAblH TOMOMOp(H3Mi

TYCIHITIH TYCIHAIPY, CaHIap TEOpUsChl MEH

asgKTaraHHaH

KYPBbUIBIMIapAbI

KeIMyI1Iesaep TEOPHSICHIHBIH Heri3T1
MOJIIMETTEPIH TaJKbLUIAY;
4. anran OUIIMZEpPIH TON  TEOPHUSICHIHAA

MBICAJIJIapAbl IICHIY/AE, TOM AJIEMEHTIHIH PEeTiH
aHBIKTAY/Ia KOHE TONTHIH KAJBINTHI OONTIIITEepiH
Tady/a KoJaaHy;

5. OYTiH caHAap CaKWHACBIHIAFHI CANBICTHIPY/IbI
HIeIIyAiH  JKOHE  YIIIHII  JKOHE  TePTIHIII
TOpeKeNni  TeHAeyJepAl IIemyaiH opTypii
o/IiCTEPIiH KOpCeTy;

6. aJBIHFAaH HOTIDKENEpAl Taljgay  IKoHE
CaIIBICTBIPY, (pOpMyITamapap! MbFapy;

7. cakuHalap TEOPHSICHl MEH KeIMYyIIeJep
TEOPUSACHIHBIH JSJIENICYJIepIH Kyheney >KoHe
ecenTep/i melFapy;

IMocae  ycmemHoro
o0yyarommecsi OyayT
1. omnpemensatb  TeopeTHUECKHE
coJiep KaHus Kypca TUCIHILIINHEI,

2. onpeaensaTb M OTIMYATh
anredpanvecKkue CTpyKTypbl;

3. O0OBSICHATH MOHATHE TOMOMOp(U3Ma TPyl U
KoJel, 00CyXk/1aTb OCHOBHBIE CBEIECHUS TEOPHH
qucel U TEOPUU MHOTOYJICHOB,;

4. TpUMEHSATH TONyYEHHBIC 3HAHHUS TIPH
pelIeHNH NPUMEPOB IO TEOPUH TPYII, IpH
OTIpENICICHUH TOpsAZKA dJIEMEHTAa TPYIIbl |
HaXO0XKJICHUH HOPMAJIbHBIX JeTUTENeH rpyIIbl;
5. JEeMOHCTPHpOBATH  PA3IUYHBIC  METOIBI
peleHus] CPaBHEHUI B KOJIbLE LIENbIX YUCEN U
IIPU PEIICHUH YPaBHEHUW TPEThEW M YETBEPTOU
CTETICHHU;

6. aHAMM3MPOBaTh W CpPAaBHUBATH ITOJYYCHHBIE
pe3yabTaThl, BEIBOAUTH (DOPMYIIBI;

7. cucTeMaTH3WpOBaTh  JIOKa3aTeabCTBA U
pemaTh 3aJaud 10 TEOPUH KOJIEL, MO0 TEOPHH
MHOT'OYJICHOB;

3aBepuIeHUsl  Kypca
OCHOBBI

Ppa3JINYHBIC

After successful completion of the course,
students will be

1. identify the theoretical underpinnings of the
discipline's course content;

2. identify and distinguish between different
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

8. CpaBHHUBATbL M OLCHUBATH PA3HLIC MOAXObI

reasoned manner;
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8. momenaeyre OpTYpil TOCUIIEPAl CABICTBIPY
KOHE Oaralay jKoHe J1o1eni Oaama YChIHY

J0Ka3aTCJIbCTB U apryMCHTHPOBAHO IIpCAjiaraTb
AJIbTCPHATUBHLIC

Ilpepexeuzummepi / Ilpepexeuzumut / Prerequisites

Anrebpa »oHe caHap Teopuschl 1

| Anre6pa u Teopust uncen |

| Algebra and Number Theory 1

Kypcmoiy Kbickawa mazmynnt / Kpamkoe cooeprcanue kypca/ Course summary

ChI3BIKTBIK orepaTopiap. Tomrap. bemiHrimTik
TEOPHSICHI. CanpIcTBIpynap TEOPHSICHI.
Cakunanap. bip alHbIMAJIBIChI Oap
kenmymenikrep. bipHeme aiHBIMaNBICH Oap
kenmytenikrep. Komiuiekc sxoHe HaKThl CaHiap
epicTepiHIeri  KONnMyIIeNiKTep,  palroHal
caHjap  epiciHAeri KONMYIICNIKTep  JKOHE
anreOpaJibIK caHap.

I'pynnbl.  Teopus
Teopusa cpaBHenuil. Kombna.

OT  OJHOM  NEepeMEeHHOM.
OT HECKOJBKHUX IEPEMEHHbIX.
MHorouieHsl HaJl HOJSIMM KOMIUIEKCHBIX H
JNEHUCTBUTENBHBIX YHUCEN, MHOTOWIEHBl Hajl
MI0JIEM PALMOHAIBHBIX YUCENl U aire0pandeckue
qucia

JInHeiiHbIe
JICITUMOCTH.
MHorouJjieHbI
MHoro4JIeHBI

OrepaTopBhl.

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/ Postrequisites

MaremaTtukansik Tangay IV

‘ Maremarnueckuii ananus [V

| Mathematic analysis 1V

bazoapnama scemexuici / Pykosooumens npozpammst/ Programme manager

AckanOaeBa I'. b.

\ Hemucenos b. H.

| Demisenov B. N. , Ascanbaeva G. B.

40




Ju anzedopanapvinviyy meopusacvina Kipicne jcane onvlH kopceminimi/ Beeoenue ¢ meopuio anzeop Jlu u ux npeocmaenenuii/ Introduction to the

Theory of Lie Algebras and its Representations

OKy maxcamut / Yueonasn yenv / Purpose

KIaccukanblk Jlu  anreOpanapbiH
BEKTOPJIBIK ~ TYBIHIBICHI ~ Oap
BEKTOpJIApAbIH Y  emmeMal  KeHictiri  Jlu
anreOpachl €KeHIH KepceTiHi3. ©Op Typri
9icTep Il KOJIJIaHA OTBIPHII, MPAKTHKAJIBIK YKOHE
TEOPHUSIIBIK Ma3MYHJIAFbl €CETITEP/Ii MICITy JKOHE
OoJtaak MaTeMaThuKa MyFalliMiHe
MaTEeMaTHKAHBIH HET13T1 KYPCHIH J1a, MEKTENTIH
(baKyIbTaTUBTI KypCTapbiH Jla, MaTeMaTHKaHbBIH
Ka3ipri FRUIBIMHU JKOHE OJIEYMETTIK KEHICTIKTeri
OpPHBIH J1a TepeH TYCiHy VIIH KaxeT
MaTEMaTHKAIBIK OWJIAyJIbIH KAl MOJICHUETIH
TopOueney.

3epTTEHI3,
TEOMETPHSLIIBIK

HN3YUUTh KIIACCHYCCKHUEC aﬂre6pbl .HI/I, IIOKa3aThb,

4TO TPEXMEPHOE IIPOCTPAHCTBO
IFEOMETPUYECKUX  BEKTOPOB €  BEKTOPHBIM
IIpOU3BeIeHUEM siBIIsieTcs anredpoit Jlu. Pemars
3aJa4d  NPAKTUYECKOTO M  TEOPETUYECKOrO

COJICPKAHUs, UCIIOJIb3Ysl Pa3IIUYHBIE METOJIbI, H
BOCIIUTATh OOIIYI0 KYJIbTYPY MaTeMaTHYECKOTO
MBIIICHUS, HEO0OXOANUMYIO Oynymemy
NPEIoIaBaTeIl0 MAaTEMATHKH Il TIIYyOOKOTro
MOHWMAaHHUS, KaK OCHOBHOTO IIKOJIBHOTO Kypca
MaTeMAaTHUKH, TaK U IIKOJbHBIX (DaKyIbTaTUBHBIX

to study classical Lie algebras, to show that the
three-dimensional space of geometric vectors
with vector product is a Lie algebra. To solve
problems of practical and theoretical content,
using various methods, and to educate the
general culture of mathematical thinking,
necessary for the future teacher of mathematics
for a deep understanding of both the main school
course of mathematics and school elective
courses, as well as the place of mathematics in
the modern scientific and social space.

Oxkbimy

utcomes

Kypcrsi COTTI Keiiin
olmiMaymbLIap

1. Kypc Ma3MyHBIHbIH TEOPHUSUIBIK HETI3/IepiH
aHBIKTAY;

2. JIn anrebpachiHga OpTYpIIl €CenTey SIiCTEPiH
aXbIpaTy;

3. JIu anreOpanapbIHBIH HETI3T1 Typiepl KoHe
OJIapZABIH KapamaiblM, >KapTbUIal KapananbiM
KoHe KOMMYTaTuBTI JIu anreGpanapbl CHSKTHI
KAaCHUETTEPIMEH TaHbICY;

4. Jlm anreOpacblH OeiiHeneyre Mblcayigap
KeITipy KOHE OJlapapl MaTeMaTuka MeEH
(bM3UKaHBIH OPTYPJIl CalajapbIHIAFbl €CEnTePIi
HIbIFapy/ia KoJJIaHy;

assKTaraHHaH

KypcoB, a Takke MECTO MaTreMaTuKu B
COBPEMEHHOM  HAay4HOM ¥  COLIMAIBHOM
IPOCTPAHCTBE.

Hamuceci / Pesynomamot 00yuenus /earning o
IMocne ycmemHoro 3aBeplieHHsl Kypca
oO0yyarommecsi 0yayT
1. OIPCACIIATh TCOPCTUUCCKHUC OCHOBBI

COJIepKaHus Kypca;
2. OTJINYATh PA3INYHBIC METOJIbI BHIYUCIICHUS B
anre0pax Jlu;

3. y3HaBaTh 00 OCHOBHBIX THIaX anredp JIu u ux
CBOICTBAxX, TAKUX KaK MPOCTHIC, MOITYIPOCTHIC U
KOMMYTaTUBHBIE anreOpsl JIu;

4. IpUBOJNTH NIPUMEPHI MPEICTABICHUS anreop
Jlv m WCIoNb30BaTh WX ISl PEUICHHS 3a/1a4 B
Pa3IMYHBIX 00JaCTSIX MATEMATUKH U (DU3HKH;

5. pasznuyaTh KOHCTpYKIMU anreOp JIu, Takue

kak anreOpsl Kaprana, anreOpsl Beitns wu

After successful completion of the course,
students will be

1. identify the theoretical foundations of the
course content;

2. distinguish between different methods of
computation in Lie algebras;

3. learn about the main types of Lie algebras and
their properties, such as simple, semi-simple and
commutative Lie algebras;

4. give examples of representations of Lie
algebras and use them to solve problems in
various areas of mathematics and physics;

5. distinguish between constructions of Lie
algebras such as Cartan algebras, Weyl algebras,
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5. Kapran anrebpanapsl, Belin anreGpaiaps
xkoHe Bepma  momympaepi cuskTel  JIu
anreOpanapblHbIH KOHCTPYKIIMSUIAPBIH aXKbIPaTy;
6. Kacumup omepaTopiapelH >KOHE OJap.IbIH
KacCHETTEPIH, CoHaal-aK OJIApJIbIH JIn
anreOpaapbl TECOPHUSCHIHIAFBI POJIIH aHBIKTAY;

7. cuMMeTpHUsiIIap MEH HHBapUaHTTap bl SPTYPIIi
(GU3MKAIBIK MOJCNbAepae Tanmaay yine Jln
anreOpanapblHbIH TEOPHUSACHIH KOHE OJap.bIH
OcifHeTIepiH KOJIIaHy;

8. Jlu anreOpachIHBIH TEOPHACHI IICHOEpIHJIE
aOCTpakTii oiylay J>KOHE KypJeli ecenTepai
HIBIFApy KaOUIeTTepiH JaMBbITY.

Moayiu Bepma;

6. ompenmensaTe omeparopel Kasummpa u ux
CBOMCTBA, a TaK)XK€ UX POJII0 B TEOPHUH aireop
JIn;

7. mupumeHsATh Teoputo anrebp Jlm w  ux
IIPEACTABICHUM [UI aHalu3a CHUMMETpUH U
WHBApPUAHTOB B  Pa3lIMYHBIX  (DU3UYCCKUX
MOJICTIAX

8. pa3BuBaTh CIIOCOOHOCTh MBICIUTH A0CTPAKTHO
W pemiath CIOXHBIC 3aJa4d B paMKaxX TCOPHH
anreop Jlu.

and Verma modules;

6. define Casimir operators and their properties
and their role in the theory of Lie algebras;

7. apply the theory of Lie algebras and their
representations to analyze symmetries and
invariants in various physical models;

8. develop the ability to think abstractly and
solve complex problems within the theory of Lie
algebras.

Ilpepexeusummepi / Ilpepexeuszumot / Prerequisites

KommyTatuBTik anredpa

| KommyTaTuBHas anre6pa

| Commutative Algebra

Kypcmuiy kbickawa mazmynst / Kpamrkoe codepicanue kypca / Coursesummary

JIm anrebpa Ttypanbl TyciHiK. ChBBIKTHIK Jlu

anredpanapel. Kiaccukanelk anredpanap Al
Knaccukansik anrebpanap Bl Knaccukansig
anrebpaiap Cl KOHE DI Kanran

muddepennuanaay airedpanapbl. AOcTpakTimi
oTipik anreOpanapel. Jlu anreOpanapbiHBIH
uaeannapbl.  Paktop  anredpachblH  KYpYy.
OpranbIKTaHpIpymsl. ['oMoMopdusMaep xoHe
Oeiinenep. Y ChIHBIC. ABTomopduzmaep.
JleiGuuI epexeci. [HemineTin JIn
anrebpanapsl. [leminetin Jlu anredpacel, OHBIH
cybanreOpamnapsl, HJea1apel KOHE
roMoMop(ThI OeliHenepi Typaibl YCHIHBIC.

[Tonsitue anredps! Jlu. Jluneiinsie anreOps Jlu.
Knaccuueckne anredper  Aj.  Kiaccuueckue
anrebpel  Bj. Knaccuueckue anrebper CuDy.
Anredpbl JIn nuddepeHIpoBaHnA.
AbctpakTHble anreOpsl JIu. Uneanst anredp Jlu.
Konctpykuus pakropanreOpsl. LlentpanuszaTop.
["omoMophu3MeI u Ipe/CTaBICHHUS.
[Ipennoxenue. ABtomopdusmel.  [IpaBuio
JleiiOnuma.  Pazpemmmble  anrebpsr  Jlu.
[Ipennoxenne o pazpemmmoit anredpe Jlu, ee
nojanredpax, Hjaeanax W TOMOMOP(HBIX
obOpa3zax.

The concept of Lie algebras. Linear Lie
algebras. Classical algebras Al. Classical
algebras BI. Classical algebras Cl and DI. Lie
algebras of differentials. Abstract Lie algebras.
Ideals of Lie algebras. The construction of

factorized algebras. Centralizer.
Homomorphisms and representations.
Proposition.  Automorphisms. Leibniz's rule.

Solvable Lie algebras. Proposition of solvable
Lie algebras, their subalgebras, ideals and
homomorphic images.

Ilocmpexseusummepi / [locmpexsusumeut / Postrequisites

MaremaTukansiK Tangay IV

\ Maremarnueckuii anasims IV

| Mathematic analysis 1V

Bazoaprama sncemexuiici / Pykosooumens npozpammut | Programme manager

AnnmbaeB Annbek AnnpicOaeBuY

\ JemucenoB bepuk HyprazunoBuu

| Demisenov Berik Nurtazinovich
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ﬂucxpemmi MAMEMAMUKA HCIHE MAMEMAMUKAIbIK JI0CUKA /ﬂucxpemmm Mamemamuxa u MamemamuyecKas 102uKa /

Discrete Mathematics and Mathematical Logic

OKy maxcamul / Yueonan yenv/ Purpose

CryaeHTTepi JUCKPETTI MaTeMaTHKa JKOHE

O3HaKoOMIJICHHE CTYACHTOB C OCHOBHBLIMH IIOH:-

Familiarization of students with the basic

MaTEeMaTUKAJIbIK JOTMKAHBIH HETI3T1 TYCIHIKTEpi | THSIMM ¥ pe3yibTaTaMd  MaTeMaTmdeckoit | concepts and results of mathematical logic and
MEH  HOTHXKEJIEepPIMEH  TaHBICTBIPY, [OHHIH | JOTUKU u JMCKPETHOM maTtematuku, | discrete mathematics, acquisition of systematic
TECOPUSUIBIK ~ JKOHE TPAKTHKAJBIK  HeEri3fepi | mpuoOpereHne cucremarndeckux 3HaHuid 1o | knowledge on the theoretical and practical
OoiibIHIIA XKYiieri Oinim Oepy TeOpeTHYecKMM U mpaktudeckuM ocHoBaM | foundations of the discipline
JACIUATUTHHBI
Oxbimy namuorceci / Pesynomamut 06yuenus / Learning outcomes

Kyperbl corri askraranHan Kkeiiin Oimim | [Tocsie  ycmemnoro  3aBepmieHusi  Kypcea | After successful completion of the course,
aJIymbLIap odyuarommecst OyayT students will be

1. MareMaTUKaIbIK OOBEKTUIEpAl cunarTayabiH | 1. 3HaTh oOmme npuHHMObBl  TeopeTuko- | 1. knows the General principles of set-theoretic

TEOPUSIIBIK-)KUBIHIIBIK JKAJIIMbl MPHHIUIITEPIH,
rpaTap TEOPHSICHIHBIH HETI3rl MoceselepiH
KOHE MaTeMaTUKalblK JIOTMKA ammapaThiH
KOJIaZlaHy TOCUIIEPIH, COHBIMEH Karap
KUBIHIAPJABIH, Oynb  (QyHKUMSIApPBl  MEH
rpadrapablH  Oepily  TOCUIAEpiH, OJapMeH
oriepariys skacay/IbIH HET13Ti o/1icTepi Oineni;

2. MaTeMaTHKaJBIK JJOTHKA eCenTepiH, rpadrarsl
SKCTpEeMalZibl  €CenTepAl IIEHIyAiH opTypii
OMICTEPiH aHBIKTAMNIBI;

3. (TyciHy) OOBEKTiep apachIHIAFBl CaHJIBIK
OHE camaiblK KaTbIHACTapAbl OUIAIpY YIIIH

apHaiibI MaTeMaTUKaJIbIK CHUMBOJIMKAHbI
KOJIJaHA/Ibl;
4. (konmaHy) MaTeMaTUKaJbIK  ecemnTepii
cUMarray JKoHe 3epTTey YIIIH JHUCKPEeTTI
MaTeMaTHKa  YFBIMAApPBl  MEH  OJIiCTEepiH
KOJIJaHA/Ibl;

5. KanpIThl (opManapiabl KypacThIpaabl >KOHE

MHOKECTBEHHOT'O OINHMCAaHUS MaTeMaTHYeCKUX
00BEKTOB, OCHOBHBIE IIPOOJIEMBI TEOPUH T'padoB
U METOAOJIOTHIO HCHOJb30BaHMS ammapara
MaTeMaTHYeCKOH JIOTUKH; CIIOCOOBI 3aJaHHs
MHOXeECTB, OyneBbIX (yHKIMH u rpados, a
TaK)K€ OCHOBHBIE METOJABI OIEPHUPOBAHHUS C

HHUMU;
2. ompenensATh pa3’IUYHBIE METOJNBI PpEeIICHUs
3a7a4 MaTeMaTU4eCKON JIOTUKH,

IKCTpPEeMaJIbHBIX 337a49 Ha Tpadax;

3. ynoTpeOasaTh CHeHalIbHYI MATEMAaTUYECKYIO
CUMBOJIMKY IJId BBIPAXKCHUA KOJIWMYCCTBCHHBIX U
KaueCTBEHHBIX OTHOIICHUHN MEXKTY 00BEKTaMU;
4. HUCITIOJB30BATH IIOHATUSA n METOAbI
TUCKPETHOW MaTeMaTHKW [UIsl OMHCAaHUS W
WCCIICTOBAaHMS MaTeMaTHICCKUX 3a/1a4;

5. cTpouTh HOpMaibHbIE (OPMBI HOIpPEEIET
(YHKIIMOHATIBHYIO TIOJHOTY CHCTeM (YyHKIUH

description of mathematical objects, the main
tasks of graph theory and the methodology of
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 various 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

anrerLI JIOTUKH, PCIIacT ONTUMH3AIMOHHBIC

on graphs;
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KHCBIHIap aJreOpachIHBIH byHKIUSIIAp
KYWeciHIH  (QYHKIMOHAIABI  TOJBIKTHLIBIFBIH
aHBIKTAWIbI, TpadTapaarbl ONTHMH3ALMSIIBIK

ecenTepAl meniei;

6. TMCKPETTI MaTeMaTUKaHbIH TeopeMaiapbl MEH
ONiCTepiH  HETi3ney YIIIH MaTeMaTHKAJbIK
napIMJaynap MEH JQJeieMeNepAiH Herisri
oicTepiH KOJIJaHAIbI;

7. aKmaparThlK TEXHOJOTHSUIApAbl  KOJIaHY
apKbUIBI OUTIM Oepy JKoHE KociOM KBI3METiHIE
TYBIHIANTHIH MIHJIETTEPi mienry  yuIiH
JUCKPETTI MareMaTHKa OMICTepiH TaHJah bl
YKOHE 1CKE achIpaJibl;

8. KUBIHIAP TEOPHUSACHIHBIH, MaTEMaTHUKAJIBIK
JIOTUKAHBIH JkKoHEe TrpadTap TEOPHICHIHBIH
€cenTepiH MIelyAe THIMAL  ojaicTeMenepal
CaJIBICTHIPA, TaHAal XoHe Oaramnail anajpl

3a7a4yM Ha rpadax;

6. PUMEHSTh OCHOBHBIE METObI
MaTeMaTH4eCKUuX paccyxIeHun u
J0Ka3aTeIbCTB ATl OOOCHOBAaHUS TEOPEM U
METOJIOB JUCKPETHON MaTEeMaTHKH;

7. BbIOMpPaTb M  pPEAIM30BBIBATH  METOIbI
JMCKPETHOH  MaTeMaTuKd Uil PEIICHHS
BO3HUKAIOIINUX B o0Opa3oBaTesbHOI u
npodecCHOHAIbHON  eATETBHOCTH 3adad  C
MpUMEHEHHEM MH(POPMAITMOHHBIX TEXHOJIOTHH;
8. CcpaBHHMBaTh, OLEHHMBaTh M BBIOMPATH
ONTUMAJIbHBIE METOAMKH TIPU PEIICHUHU 3a7ad
TEOPUU MHOXKECTB, MaT€MaTHYECKON JIOTUKU H
TeopHH rpados

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

Ilpepexeuzummepi / Ilpepexeuzumot / Prerequisites

DneMeHTapIbIK MaTeMaThka/ Anredpa skoHe
caHzap Teopuscsl 1

DnemMeHTapHas MaTeMmaTHka, Anredpa U Teopus
qucen 1

Elementary Mathematics, Algebra and Number
Theory 1

Kypcmuiy kbickawa mazmynst / Kpamkoe cooepicanue kypca/ C

ourse summary

XKublHgap jkoHE JKUBIHIApFa KOJJIAHBUIATHIH
onepauusuiap. KublHaapAbH Typa KeOenuTiHaicl.
beiineneynep. bunapibik KaTbIHACTap.
Komobunatopuka. I'padrap teopusicel. Ilikipiep
norukacel. [Ipenukarrap morukacel. TeropuHT
MallliHachl.  AJNTOPUTMAEDP  TEOPHUSCHIHBIH
AJIEMEHTTEPI

MHoxecTBa 1 orncpanr Hal MHOXCECTBaMHU.

[Ipsimoe MIPOU3BE/ICHUE MHOXECTB.
Otobpaxenus. bunapasie OTHOIIIEHUS.
Komb6unaropuka. Teopuss rpadoB. Jloruka

BbICKa3biBaHu. Jlornka mpenukaroB. MaiinHa
TrropuHra. 21€MEHThI TEOPUU AITOPUTMOB

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 / [locmpexeuszumal/ POstrequis

ites

bIkTrManabIKTap TEOPUACHI JKOHE
MaTEMaTHKAJIBIK CTATUCTHKA

TCOpI/IH BCPOHTHOCTCﬁ 1 MaTE€MaTHYCCKasa
CTaTUCTHKA

Theory of Probability and Mathematical
Statistics

bazoaprama scemexuici / Pykosooumens npozpammul/ Programme manager

AckaunbOaeBa . b.

| Pancosa . T.

| Ascanbaeva G. B. , Raisova G. T.
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Ananus ncone komounamopuxa / Ananuz u koméounamopuka / Analysis and Combinatorics

OKy makcamuwt / Yueonan yenwv/ Purpose

MateMaTuKaJIbIK OOBEKTIICpAl CHUIATTAYIbIH
TEOPETUKAIIBIK-)KHUBIH]IBIK MPUHIIMIITEPIH,
rpadTap TEOpUSCHI MEH KOMOWHATOPHKAHBIH
HeTi3r1 MaceJIeNepiH; JKUBIHAAP MEH
rpadrapablH  Oepiry TOCUIIEpiH, COHIak-ak
OJJapMEH JKYMBIC ICTEyHiH HEri3ri oicTepiH
3epTTey

N3yuenue IIPUHIUATIOB TEOPETUKO-
MHO’KECTBEHHOTO OIMCAaHUs MaTeMaTHYeCKUX
00BEKTOB, OCHOBHBIE MTPOOIEMBI TeOprH rpadon
U KOMOWMHATOpWKHM;  CHOCOOBI  3a/aHUS
MHOXKeCTBa H TpadoB, a TaKKE OCHOBHBIC
METO/IbI OTIEPUPOBAHUS C HUIMHU

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.

OKbimy

Homuiceci / Pesynemamot 00yuenusn /Learning o

utcomes

Kypersl corTi asikraranHaH KeiiH Olrim
aJIylibLiap

1. sxoFapbl OKy OpHBIHZA Y3[iKCi3 OuTiM amyra,
cabakrac TOHJIEpPAl OKyFa apHajJfaH Herisri
TYKBIPBIMAAMAJIBIK amiiapaTsl OOIyHI,

2. ekl HYKTEHIH apakKallbIKTBIFBIH  Taly,
KeCiH1H1 OepiireH KaTbiHacTa 001y, BEKTOPIIBIK
anreOpaHblH HEri3ri YFbIMJIAPbIH, TY3y MeEH
Ka3BIKTHIKTBl aHBIKTAYIBIH OPTYPIi TICUIIEpiH
oleni;

3. KHMCBIKTapJIbIH TYpJIEPIH KOHE EKIHII peTTi
oerTepi TaHy;

4. mpaxkTHKaJbIK ecenTep/l MIENIyre XEeTKITIKTI
KeJiemie aHAJTUTUKAJTBIK TeOMETPHUSIHBIH
TEOPHSUTBIK HET137IePiH MEHTEPY;

5. anmraH OuTiMzepl MEH JarnbplIapblH cabakrac
MOHAEPl OKY KEe31HJIE JK9HE KIC10M KbI3METIHIe
KOJITaHYFa;

6. ocel TMoH OoifblHIIA anFaH OuTIMAEpIH
MaTEeMATHKANBIK Tanaay, AudQepeHInanibK
reOMETPHsl JKOHE TOIOJIOTUS €CENTEPIH IIenIyre
KOJIJaHy;

IMocae  ycmemHoro
o0yuarwmuecs OyayT
1. obnanate 0a30BbIM MOHATHIHBIM anmapaToM
Ul TIPOJOJDKEHUS OOydeHUs: B BBICIIEM
y4eOHOM 3aBEICHHMM, JUISI M3YyYEHUS CMEXKHBIX
JUCLILINH;

3aBepIeHHs]  Kypca

2. HaxXoOAWThb pPAacCTOSHUS MEXIYy JBYMs
TOYKAMH, JEJIEHUE OTpe3Ka B  JaHHOM
OTHOIICHWH,  3HACT  OCHOBHBIE  TIOHSATHS
BEKTOPHOW  anreOphl, pa3iuyHble CHOCOOBI

3a/laHus IPSIMOM U TITIOCKOCTH;
3. pacno3HaBaTh BUJIbI KPUBBIX M MTOBEPXHOCTEN
BTOPOTO MOPSAKA;

4. BHmajeTb  TEOPETUUYECKHMH  OCHOBAMHU
AQHAJIUTUYECKOM  TreoMeTpuu B 0O0ObeMe,
JOCTAaTOYHOM Uil  pEIIeHUs TMPaKTHYECKUX
3ajay;

5. IpUMEHATh TONy4YEHHBIC 3HAHUS W HABBIKU
IpHu U3YYCHHUU CMEKHBIX JUCHUIIJIMH U B cBoen
npodeccrnoHabHOM IeSATENbHOCTH;

6. IPUMEHSThH TMOJYyYCHHbIC 3HAHUS MO JTaHHOU

After successful completion of the course,
students will be

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

JUCHUITIIINHE JJIs pPCIICHUA 3aga4d

and its applications;
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7. aHATUTHKAIBIK TEOMETPUSHBIH JIaMYbIHBIH
Ka3ipri 3aMaHfbl TCHICHIUSIUIAPBIH KOHE OHBI
KOJIJIaHYIbl MEHIEPY;

8. ecenTepi IIEHIYAIH OHE TeopeManapabl
TONENASYAIH THIMA1 9/IICIH TaHIay

MaTeMaTu4ecKoro aHaJIN3a,
Qg depeHIraIbHON reOMETPUN U TOTIOJIOTHH;
7. BIAuETh COBPEMEHHBIMH  HAaIPaBJICHUS

pa3BUTUS AHAIUTUYECKOM TIeOMETpUM U €€
MPUIIOKEHU;

8. BbIOMpaTh A(PGEKTUBHBIA METOJ PpeIICHUsS
3aJa4 ¥ J10Ka3aTeabCTB TEOPEM

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

Ilpepexeuzummepi / Ilpepexeuzumot / Prerequisites

DneMeHTapIbIK MaTeMaThka, Anredpa xKoHe
caHzap Teopuscsl 1

DneMeHTapHas MaTeMmaruka, Anrebpa u Teopus
quceln 1

Elementary Mathematics, Algebra and Number
Theory 1

Kypcmuiy kbickawa mazmynst / Kpamkoe cooepicanue kypca/ C

ourse summary

[Tonni OKBIII, CTYZIEHTTEp JMCKPETTI
00BeKTUIep, KUBIHAApAb! (YiieciM, OpHBIH
aybICTBIPY, 3JIEMEHTTEP/l OpHAJACTBIPY JKOHE
aynapy) OKOHE oJjapFa  KapbIM-KaTbIHACThI
AaMbITagbl.  JIUCKpeTTi MareMaTHKaHbIH KeH
TapayblH, aTan alTKaHJa, rpadrap TEOpHSCHIH
TYCIHE1

W3ywyass  gucuMmiuHy, CTYAE€HTBI  OCBOSAT
JTUCKpPETHBIE 00BEKThI, MHOXECTBA, (COUeTaHus,
MEePEeCTaHOBKU, Pa3MELIEHUS M TEepeyUCIICHUs
JJICMEHTOB) W OTHOIICHWS Ha HuX. [loHMMaer
Oomee  OOmMpHBIA  paszfen  JUCKPETHOM
MaTEeMaTHKH, BKJIIOYAIONUHA, B YaCTHOCTH,
Teopuio rpados

Studying the discipline, students will master
discrete objects, sets, (combinations,
permutations, placement and enumeration of
elements) and relations on them. Understands a
more extensive branch of discrete mathematics,
including, in particular, graph theory

Iocmpexsusummepi / [locmpexsuszumat/ Postrequisites
bIKTHMaNABIKTap TEOPHSCHI KOHE Teopust BeposiTHOCTEH M MaTeMaTHYeCKast Theory of Probability and Mathematical
MaTeMaTUKaIbIK CTATUCTUKA CTATUCTHKA Statistics

bazoapnama scemexuici / Pykosooumens npozpammst/ Programme manager

Ackan0OaeBa I'. b.

| PancoBa I'. T.

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

3 Kypc¢ CTy/JAeHTTepiHe apHAJIFAH JIEKTUBTI MoH/ep / DJIeKTHBHbIE TUCHHILTHHBI JUIS CTY/IeHTOB 3 Kypca /

Mamemamuxanvik manoay I11 / Mamemamuuecxkuu ananusz I11 / Mathematic analysis 111

Oky maxcamul / Yueonan yenv/ Purpose

Kom allHBIMAJIEI (G YHKIMSICBIHBIH
mudQepeHInanIbIK €cenTeyi TEeOpUsChl MEH
KaTtap TEOpHUACHl Typajibl >Kydem OuriM amy;
MaTeMaTHKaHBIH 0acka camaizapelHaa OlLTiMIi
KOJIJIaHyFa JaiibIiH 00y

[lonyyenue cuCTEMAaTU3UPOBAHHBIX  3HAHUU
Teopur  TUPPEPCHIMATHLHOTO  WCUUCIICHHUS
(YHKIIUM MHOTUX TEPEMEHHBIX U TEOPHUH PSJIOB
;TOTOBHOCTH HCIIOJIb30BAaHUSI 3HAHU B APYrUX
paszenax MaTeMaTUKU

Obtaining systematized knowledge of the theory
of differential calculus of the function of many
variables and the theory of series; readiness to
use knowledge in other branches of mathematics

Hamuoiceci / Pesynomamot 06yuenus /Learning o

utcomes

OKbimy
Kyperbl ¢oTTi  asikraraHHaH KeiliH Ourim
aJIymbLiap
1. mexTep TEOPHSICHIHBIH HEri3ri YFhIMIapblH
KOHE  Kenm  allHbIManbl  (QYHKIUSUIAPBIH
g depeHnnanbl ecCenTeyiepid aTaHbl3;
2. OipHemie aiHBIMANBl  (QYHKIUSIAPIBIH
KalTajaHaTblH, €ceNlIK IIeKTepiH, >KapTbulai
TYBIH/IBLIAPBI MeH  JaudgepeHnuaniapbia
€CeNTEeyNIH  OpTYpJl  OMAICTepiH,  KaTapJyiap

TEOPHSCHIH aHBIKTAY JKOHE aXbIPaTy;
3. mIeKTEp TEOPHUsCHl MEH OipHelle aiHbIMabI
GbyHKUIMSTapABIH Qg depeHInanIbIK
ecenTeyyiepi, Karapyjap TEOpUsIChl eCenTepiHIH
HICUTIMIH TYCIHIIpY;

4. alKplH >KOHE JKAaCBIPbIH (YHKIUSIAPIBIH
€CeNIKTepiH, KaWTalaHaThIH MLIEKTEepiH, >KeKe
TYBIHIBIIAPBIH €CENTEeYIIH OpTYpJl 9MiCTepiH
KOJIJaHaJbl, COHBIMEH  Karap  IIENIIMHIH
reOMETPHSUIBIK MHTEPIIPETALUSCHIH KOpCeTe i,
5. OipHemie aiHBIMATIBUIAPABIH  (QYHKIUSACHIH
TOJIBIK 3€PTTEY JKOHE KOJIaHOanbl ecenTep/il

IMocne 3aBepmienusi Kypca oOydyaromuecst
oyayt

1. mepeducnsiTh OCHOBHBIE TOHSATUS TEOPUU
npeneiaoB U aupdepeHIHaTbHOT0 UCUUCICHUS
(YHKITUY MHOTHX TIEPEMEHHBIX;

2. ONpeAensiTh U OTIUYATh PA3IUYHBIE METOIbI
BBIYHCJICHHUS TIOBTOPHBIX, KPATHBIX MPEIEIOB,
YaCTHBIX MPOU3BOJMHBIX U AuddepeHnaion
(GYHKIIUH MHOTHX TIEPEMEHHBIX, TCOPHH PSIIOB;
3. OOBSICHATH pelleHre 3a7ad [0 TEOpUU
npeaesnoB u audQepeHInaTbHOT0 UCUUCIECHUS
(YHKIIUM HECKOJBKUX TIEPEMEHHBIX, TEOpPUHU
PAIOB;

4. IpUMEHSATh Pa3NMUYHbIE METObl BBIYMCIICHUS
KpaTHBIX, TIOBTOPHBIX TIPEJEIOB, YaCTHBIX
MPOU3BOJIHBIX SIBHBIX M HESBHBIX (YHKIIHH, a
TaKKe JIEeMOHCTPHPYET re€OMETPHUECKOE
TOJIKOBAHUE PEUICHHUS;

5. TPUMEHSTHh YacTHYIO TPOHM3BOTHYIO IS
MOJIHOTO HUCCIIEOBAaHUA(QYHKIIUN HECKOJIBKUX
MIEPEMEHHBIX U PEIICHUS MPUKIATHBIX 33124,

After successful completion of the course,
students will

1. list the basic concepts of the theory of limits
and differential calculus of functions of many
variables;

2. identify and distinguish between various
methods of calculating repeated limits, multiple
limits, partial derivatives and differentials of
functions of many variables, and series theory;

3. explain the solution of problems in the theory
of limits and differential calculus of functions of
many variables, the theory of series;

4. apply various methods of calculating
multiples, repeated limits, partial derivatives of
explicit and implicit functions, and demonstrates
geometric interpretation of the solution;

5. apply the partial derivative to fully investigate
functions of several variables and solve applied
problems;

6. analyze and compare the results obtained,

knows how to order the investigations to achieve
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MIBIFapy  YUIH  JKapThUIall  TYBIHIBLIAPIBI
KOJIJaHy;

6. aJpIHFAaH HOTWXKEJNEpHi Tanjgay JKoHe
CaNBICTBIPY, HOTIDKEre JKETy YUIIH 3epTTeyni
YUBIMAACTBIPYABI  Olmeal  (kem  IIEKTepi,
imiHapa TYBIHABI JKoHE U depeHInanIb
ecemnrey);

7. ecenrepai miemy (3epTTey) aITOPUTMICPIH
’Kacay MKoHE aJIbIHFAH HOTHDKENIEP/Ii XKyHeley;

8. ecenTepai HeMece MaiMIEMeNepAl My iy
(monenaey) THIMJIL SJICIH aHBIKTAY.

6. aHanM3WpOBAaTh M CPAaBHUBATH MOJYYCHHbBIC
pe3yJbTaThI, ymeer YIOPS0YNBATH
WCCIIEIOBAaHUS JJIi JOCTHUXKEHHUS pe3yibTara
(BBIUMCIIEHUSI KpaTHBIX MPEIENIOB, YacTHOMN
MPOU3BOIHON U TuddepeHmrana);

7. pa3pabareiBaTh  aIrOPUTMBI  PELICHUS
(uccnemoBaHusl) 3adad M CHUCTEMaTU3UPYET
MOJTyYCHHBIE PE3yJIbTATHI,

8. ompenensath 3(OPEKTUBHBIA METOH PpEIICHUS
JI0Ka3aTeNIbCTBA) 3a]a4 WM YTBEPKACHHUSL.

the result (calculating multiples of limits, partial
derivative and differential);

7. develop algorithms for solving (investigating)
problems and systematizes the obtained results;
8. determine an effective method for solving
(proving) problems or statements.

Ilpepexeuzummepi / Ilpepexeuzumot / Prerequisites

DJIeMEeHTapJIbIK MaTeMaTuka, MaTeMaTHKaJIbIK
tanzgay |

DJyieMeHTapHas MaTeMaThka, MaremaTuyecKui
ananus |

Elementary Mathematics, Mathematic Analysis |

Kypcmuiy kbickawa mazmynst / Kpamkoe codepicanue kypca/ C

ourse summary

KenTik >xoHe KalTanaHaTbIH LIEKTEP TEOPHUSCHI,
€Ki HeMece OJlaH Ja Kol alHBIMalIbLIapIIbIH
¢byHKIUsIapelH AU depeHnnaniay, KacblpblH
bynkuusaapasl  auddepenunangay, IMapTChi3
’KOHE MIAPTTHI SKCTPEMYMIAp TEOPHSCHI, TOPEKE
KoHEe (PYHKIMOHAJIBIK KaTapJiap TEOPHsIChI

Teopuss KpaTHBIX W IOBTOPHBIX IPENEIOB,
muddepeHpoBaHre (QyHKIMM JBYX M Oosee
MepeMeHHbIX, Iu(PepeHIIpOBaHNE HESIBHBIX
(GyHKINH, TEOpHIO OE3YCIOBHBIX M YCIOBHBIX
9KCTPEMYMOB, TEOPUIO CTEEHHbIX u
(YHKIIMOHATIBHBIX PSJIOB

Theory of multiples and repeated limits,
differentiation of a function of two or more
variables, differentiation of implicit functions,
theory of unconditional and conditional extrema,
theory of power and functional series

ITocmpexsusummepi / [locmpexeuszumeui/ Postrequisites

Matemarukansik Tanjgay [V

‘ MaremaTtnueckuii ananus IV

| Mathematical analysis IV

bazoapnama sncemexuici / Pykosooumens npozpammst/ Programme manager

Hocnynosa Y.K.

\ Hocnynosa Y.K.

| Dospulova U K.
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Kon aitnvimanst pynkuyuanviy ougpghepenyuanovik ecenmeyi / /lughgpepenyuanvnoe ucuucienue ynkyuu MHOZUX nepemeHnvlx/
Differential Calculus of a Function of Several Variables

OKy makcamuwt / Yueonan yenwv/ Purpose

Ken affHBIMAJTBI byukuusiapaeie | Opnagenne HaBbikamu — auddepenuansaoro | Mastering the skills of differential calculus of
Qg depeHIan bl ecenTey  JAFAbUIAPBIH | MCUUCIeHUs (YHKIMM MHOTMX IepeMeHHbIx, | functions of many variables, analysis of the
MEHIepY, KOmeeM i GYHKIMSIApABIH | aHaIM3a MOBEACHHs MHOroMmepHbix (ynkuuii u | behavior of multidimensional functions and their
OpeKeTIH Tajujay »JKOHE OJIAPABIH OpPTYPIi | UX MPUIOKCHUH B PA3TMYHBIX 00IaCTsIX. applications in various fields.
cajagap/ia KoJIaHbUTYbI.

Oxvimy naomuaiceci / Pezyiomameut 00yuenusn / Learning outcomes
Kyperbl corri askraranHan keiiin 0Oimim | [Tocoie 3aBepmienuss kypca ooyuarommecsi | After successful completion of the course,
aJymbLIap oyayT students will
1. Dbipueme aitHpiManiel  QyHkiusmiapabiH | 1. Tlonummate  ocHoBHeie — moustus U | 1. Understand the basic concepts and definitions

nuddepeHInanablK ece0iHIH Heri3rl YFbIMIaphl
MEH aHBIKTaMaJIapbIH TYCIHY;

2. OipHeuie aifHbIMaNbl (YHKUMSATAPABIH KEKe
TYBIHBIIAPEI MEH Tu(depeHInangapbiH Tady;
3. xem aifHbIManbl ~ (QYHKUUSIIAp  YIIiH
AKCTPEMYM KOHE HiTy HYKTEIIEpiH Talaay;

4. pyHKUMSHBIH KaCUETTEPIiH Talgay YIIiH OHBIH
IpaJyeHTIH Maijaiany;

5. OipHeme aiHBIManbl (QYHKUUSIAp —YIIiH
KHCBIK CHI3BIKTHI HHTETPAJIAPMEH KYMBIC;

6. KOIITereH allHbIMaJbLIAP IbIH
muddepennmrangay (G YHKIHSIIAPBIHBIH
(U3HUKANBIK JKOHE TE€OMETPHSUIBIK MarbIHACHIH
TYCIHY;

7. KOIl allHBIMAJIbI GyHKIUSIApIBIH

mudpepeHIMaNIBIK  €CeNTeYNEePIH  KOJIaHbIT
KOJITaHOaITbI €cernTep/Ii ey,

8. OipHeme  aiHBIMANBI  (DYHKIUSTIAPIBIH
muddepeHManabplK ece0iH KOJNJaHy apKbUIbI
aJbIHFaH HOTWKETIEP/I Oaranay KOHE

ornpeeneHus TudpdepeHnaIbHOr0 HCYUCICHUS
(GYHKIIMK MHOTHX IT€PEMEHHBIX;

2. HAaxOOUTh 4YacTHbIE IPOU3BOJHBIE U
g depeHInansl byHKIUI MHOT'MX
NIEPEMEHHBIX;

3. aHaNMM3WpOBATh OKCTPEMYMBI U  TOYKHU
neperuda Juist QyHKIMI MHOTHX TIEpEMEHHBIX;

4. WCTMONB30BAaTh TPAJAMCHT (PYHKIUU A
aHaIn3a ec CBOICTB,

5. paboTaTh ¢ KPHBOJMHEHHBIMH WHTETPATaMHU
i GYHKIUHA MHOTHUX TTEPEMEHHBIX;

6. MoOHMMATh (QHU3MUECKUN W TECOMETPUICCKHUIA
cmbicn auddepeHnnpoBanus QyHKIIMI MHOTHX
MepEeMEHHBIX;

7. pemarb MPUKIAAHbIE 3aJaud, MCIIOJIb3Ys
muddepeHManbHOe  MCUYUCIIeHue  (pyHKUuU
MHOTHX IIEPEMEHHBIX;

8. OLICHMBATh U MHTEPIPETUPOBATh PE3YIIbTATHI,
MOJMy4eHHBIE C MOMOIILI0 U depeHIIaTEHOTO
pcunciaeHus QyHKIMY MHOTHX IIEPEMEHHBIX

of differential calculus of functions of many
variables;

2. find partial derivatives and differentials of
functions of many variables;

3. analyze extrema and inflection points for
functions of many variables;

4. use the gradient of a function to analyze its
properties;

5. work with curvilinear integrals for functions
of many variables;

6. understand the physical and geometric
meaning of differentiation of functions of many
variables;

7. solve applied problems using differential
calculus for functions of many variables;

8. evaluate and interpret results obtained using
the differential calculus of functions of many
variables;
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MHTEpIpEeTAMIIAY

Ilpepexeusummepi / Illpepexeuzumot / Prerequisites

DeMeHTapIIbIK MaTEMaTHKa,
MaremartukanbIK Tangay |

DneMeHTapHas MaTeMaTHKa,
Maremarnueckuii ananus |

Elementary Mathematics,
Mathematic Analysis |

Kypcmoty Kbickawa mazmynst / Kpamkoe cooepcanue kypca/ C

ourse summary

bipueme alHBIMAJTBI
i GepeHIMAIIBIK ~ €CeNTepiHeri  Heri3ri
yFRIMAAp ~ MEH  aHblKTamanap.  bipuemre
alHBIMAaJIbI GbyHKIMSIap ABIH KapThUIai
TYBIHABIIAPE  JkoHEe  auddepeHnrangapsl.
bipueme  aifHpIManbl  QyHKOUSIIAD  YIIIH
OKCTPEMYM JKOHE uiny HykTenepi. DyHKuus
TpaJUeHTI JKOHE OHBIH KacuerTepi. bipHerre
ailHpIManbl (PYHKIMSIIAP YIIIH KUCHIK CBHI3BIKTHI
UHTETpajaap. bipuemie alHBIMAJIbI
byHkusnapasl auddepeHanapK ecenTeyaiy
(GU3MKANIBIK JKOHE TE€OMETPHSIIBIK MAarbIHACHL.
Ken alHbIMAJIbI GyHKIMSIIapAbIH
muddepeHManblK eceOiH KOJJaHy apKbUIbl
HMIENIUIETIH KojgaHOanmel ecenrtep. bipHeme

G YHKIMSUTApIBIH

Al HBIMAJIbI byHKIUSTIAPABIH
mudPepeHIMAIBIK ~ €CeNTeyIepiH  KOJAaHy
Ke31HIE HOTHXKeNep i Oaranay J)KOHE
WHTEPIIPETAIHSIIAY.

OCHOBHBIE  TIOHATHS U ONpENEeNeHus B
i QepeHInaTbHOM — UCYUCICHUN  (DYHKIHH
MHOTHMX MEepPEeMEHHBIX. YacTHbIE IPOU3BOIHBIE U
Qg depeHmrans byHKIIT MHOTHX
NEPEMEHHBIX. DKCTPEMYMbl U TOUYKH Ieperuoda
i GYHKIMA MHOTHX HEpEeMEHHBIX. | panueHt
byHKIIMM U ero cBoiicTBa. KpuBonuHeiiHbIe
MHTErpanbl s QyHKIUI MHOTMX IEPEMEHHBIX.
@usnueckuii U TEOMETPUYECKUI  CMBICIT
T depeHIIMATBHOTO  UCUYHUCICHUS  (QYHKIMU
MHOTHUX IepeMeHHbIX. IlpuxmagHele 3amaun,
pemaeMble ¢ MOMOIIBIO U depeHIINATBEHOTO
ucyuciaeHus: GQyHKIIMH MHOTUX TIEPEMEHHBIX.
Onenka W HHTEpHpeTanys pe3yibTaToOB IpU
MPUMEHEHUH U] PepeHInanbHOro UCUUCIECHUS
(YHKIIMN MHOTHX NT€PEMEHHBIX.

Basic concepts and definitions in differential
calculus of a function of many variables. Partial
derivatives and differentials of a function of
many variables. Extremes and inflection points
for functions of many variables. The gradient of
a function and its properties. Curvilinear
integrals for functions of many variables.
Physical and geometric meaning of differential
calculus for functions of many variables.
Applied problems solved using differential
calculus of functions of many variables.
Evaluation and interpretation of results when
applying the differential calculus of functions of
many variables.

Iocmpexsusummepi / [locmpexeuszumal/ POstrequis

ites

Ken aiiHbIManibl (YHKUMSHBIH HMHTETPATIIBIK
ecenreyi

WuterpanpHoe ucyucieHue (YHKIIUH MHOTHX
TIePEMEHHBIX

Integrated Calculations of Functions of Many
Variables

bazoapnama sncemexuici / Pykosooumenws npozpammst/ Programme manager

AmumOaeB AmmbOek AnmbicOaeBiud

‘ Anumbae Anubek AnmnblcOaeBUY

| Ascanbaeva G. B.
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Jughpepenyuanovik ceomempus scone mononocusn / /lugpgpepenyuanvnan ceomempus u mononozcus /Differential Geometry and Topology

Oky maxcamul / Yueonan yenv/ Purpose

JuddepeHnnanipl reoMeTpust KOHE TOIOJIOTHUS
OolbIHINIA KanmbulanFad OitiM amy. CoHnmail ak
3aMaHayd  aKMaparThlK  TEXHOJOTHSIIAP.IbI
naianaHa OTBIPBINT aJFaH OLTIMAEPIH KOJIaHY
OOBEKTIJIEPIH aHBIKTAY

[Tonyuenue 0000IIIEHHBIX 3HAHUNA o
i QepeHMaIbHOl TeOMETPUNA U TOIOJIOTHH.
Tak e BBISBICHHE OOBCKTOB IPHIIOKCHHUS
MOJIYICHHBIX  3HAHMA C  HCIOJB30BAHUEM
COBPEMEHHBIX HH(POPMAITHOHHBIX 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

Hamuoiceci / Pesynomamot 06yuenus /Learning o

utcomes

Kyperbl coTTi  asiKkraraHHaH KeiliH Ourim
aJIymbLiap

1 (6iny) auddepeHInanIblK reoOMeTpusl KoHE
TOTIOJIOTUSTHBIH TEOPHUSUIBIK HET13epiH Oineni;

2 eBKIMATI KEHICTIKTETi KHUCBIKTap MeEH
OeTTepliH 9p TypiepiH Oip-OipiHEH akbIpara
asiajibl )KOHE aHBIKTal ayajpl;

3 (TYyciHy) eBKIHMATI KEHICTIKTET1 KHCBIKTap MEH
OeTTepAiH 9p Typi Oepisty TocnaepiH TyCiHAipe
ajmaapl; KABIHIAFbl TOMOJOTMSHBIH,  HErisri
MaFJayMaTTapblH JKOHE TOIOJOTUSHBIH Heri3ri
KaCHETTEPIH TYCIHIIPE allajibl;

4 (xonmmany) alFraH OlmiMIIepiH
g depeHInaNAbIK T€OMETPUSHBIH MbICaIIaphl
MEH €CeNTepiH MIbIFapy YIIIH KOJJIaHAa/bl,
TeopeMaliapbl JIONET L, menrMaepiH
Heri3neinai, MpaKTUKaaa TYBIHIAUTHIH
cypakrapzbl ©3 OeTiMeH OKy YIIIH YCBIHBUIFaH
onebuerTepi naiaanaHabl;

S KHMCBIKTBIH 1J1€CYIIl YIDKaFbIHBIH TEHAEYJIEpIH
KYpyablH, OeTTiH  OipiHIN  OHE  eKiHIIi
KBaApaTTHIK  (OpMaJapblHBIH  TEHJIEYJEpiH
KYPYZbIH, TONOJIOTHSI AJIEMEHTTEPiH TaOyabIH

Ilocsie 3aBepuieHHsi Kypca oOy4arwouiuecst
oyayt

(3HaHWE) 3HATh  TEOPETHUYECKHE  OCHOBBI
conepxkanus auddepeHnnanbHON TeOMETPUH U
TOIIOJIOTUH;

OTpeNeNiaTh ¥ pa3inyarh pPa3INYHbIe BHJIBI
KpUBOW B  €BKJIMJIOBOM IPOCTPAHCTBE H
MMOBEPXHOCTH B €BKJINJIOBOM IIPOCTPAHCTBE;
(moHUMaHUE) YyMeTh OOBSCHATH pPa3IUYHBIC
CIOCOOBI  33/IaHUSI KPUBOM W TIOBEPXHOCTH,
00CyX/1aTh OCHOBHBIE CBE/ICHHUS TOIOJIOTUU B
MHOXKECTBE ¥  OCHOBHBIX  TOIOJOTHYECKUX
CBONCTB.

(ucmonb3oBaHWe)  yMeTb  IPUMEHATH
MIOJTyYeHHbIE 3HAHUS MPU PEIIEHUHN PUMEPOB U
3aMad mo  auddepeHuaaTbHOil  TeOMETPHH.
ITonb30BaTbCcsl PEKOMEHAYEMOW JIMTEPATypOM
JUISL  CaMOCTOSATEIBHOTO M3y4YEHHsS] BOIPOCOB,
BO3HUKAIOIINX HA MPAKTHKE;

YMETh BHIOpAaTh M Pa3BUTh Pa3IHMYHBIE METOJIBI
peleHust 3a7ady NpU COCTABICHUM YpaBHEHHIA
COTIPOBOXKAAIOIIETO  TPEXT'PaHHUKAa  KPHUBOH,

NEepBOMl M BTOPOWM KBAaJgpaTHUHOW (HOPMBI

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
second quadratic form of the surface, elements
of topologies;

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

51




OPTYPJIi 9MIICTEPIH TaHIAHN aajibl;

6 (aHanmu3) oiaynbl KaKeT €TETiH ecenTepi
MISHIYIH op TYPJl OMICTEPIiH YXOHE OJapbIH
IICTTy KOJIAPBIH CAIIBICTBIPHIT, Talay Kacarl,
THIMJI1 QJIICTICH €CETITI IIbIFapa ajiajibl;

7 (cuHTEe3) KHUBIHABIFBI KOFApbhl €cenTepi
TONTACTBIPBHIII, TaKbIpBIITAP OolibIHIIIA
KUHAKTaUAbpl. AjFaH Ourimaepi  OoWbIHIIA

Keil0ip ecenTepal IemIyAe THIMAI SIiCTEpIi
YCBIHA]IBI.

8 (baramay) ecenTepi WIBIFAPYIBIH Op TYp:i
ONICTEepiH CANIBICTBIPHIN, THIMIII KaFbIH Oarayai
aJa bl

MIOBEPXHOCTH, 3JIEMEHTOB TOIOJIOTHH;

(aHanmu3) yMeThb aHaJIM3UPOBATH U CpPaBHUBATh
MOJTY4EHHBIE PE3YNIbTAaThl, BBIBOJUTH (OPMYJIBI;
(cunTe3) yMmeTh paszpabaThiBaTh  AJITOPUTMBI
pemieHus 3a7a4d, CHCTEeMaTH3HPOBAThH
MPAKTUYECKHE 3a7auu 1o THUIIaM,
KJIaCCU(HUIMPOBATH JI0KA3aTEILCTBA TEOPEM;
(olleHKa) yMeTh CpaBHUBATh M  OIICHUBATH

pas3Hble ITOJXO/1bI JI0Ka3aTeJIbCTB u
apryMEHTUPOBAHHO npejjararb
aJlbTEpHATUBHBIC

(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

Ilpepexeuzummepi / Illpepexeuzumot / Prerequisites

MaremaTukanslk Tanjaay |

Anrebpa xoHe caHJap TEOPUSCHI 1,
AHanuTuKanbsiK reomerpus, ChI3BIKTHIK aaredpa
KOHE TEOMETPHS

Maremarnueckuii aHaiaus |
Anrebpa u Teopus uucen 1, AHanuTudeckas
reoMeTpust, JInHeiHas anredpa u reoMeTpust

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

Kypcmuiy kbickawa mazmynst / Kpamkoe codepicanue kypca/ C

ourse summary

[ToHnmi OKBIN, CTYIEHTTEP KHCHIK TEOPHSICHIH,
BEKTOPIBIK  (QYHKUMSHBI, AU depeHIIHanIbIK
TeOMETPHSIIaFbl KHCBHIKTBI AHBIKTAY/IH,
TamnChIpMa TOCUINEPIH, JOFAHBIH Y3BIHIBIFBIH
dKOHe  TaOuFu  MapaMeTpiieHyadl,  KHCBIK
TEOPHUSCHIHBIH HETI3Tl TeopeMachlH, OETTepiH
TEOpUACHIH, OeTTepAl aHbBIKTayJbl, OerTeri
KHUCBIKTap/bl, OIpiHIN KBaJpaTTHIK HBICAHbIH,

OeTTepaiH eKIHIIN KBaJpaTTHIK HBICAHBIH,
TypakThl ['aycc KUCBHIFBIHBIH
OCTiH, KHCBIK CBI3BIKTHI  KOOPJIWHATAIAFBI

EBKITH T KEHICTITIHIH METPUKACHIH MEHTepei

N3yyast q[uCHUIUINHY, CTYAEHTBI OCBOSIT TEOPHUIO
KPUBBIX, BEKTOpHbIE (YHKIMH, ONpeeTIeHHE
KpuBol B nuddepeHIraTbHOM TreoMeTpuH,
CocoO0BI 33aJJaHus, JJIMHY AYTH U HaTypalbHYIO
napaMeTpU3aliio, OCHOBHYIO TEOpEMY TEOPHUHU
KPUBBIX, TEOPUIO0 IOBEPXHOCTEH, OIpENEICHHE
MOBEPXHOCTH, KPUBbIE HAa TOBEPXHOCTH, IEPBYIO
KBaJIpaTU4HYIO (HOpMY, BTOPYIO KBaJAPATUUHYIO
bopmy MOBEPXHOCTH, MOBEPXHOCTHU
IIOCTOSIHHOM TayCCOBOM KPUBU3HBI, METPUKY
€BKJIMJOBA MPOCTPAHCTBA B KPUBOJIMHEWHBIX
KOOpJAMHaTax

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

Hocmpexsusummepi / [locmpexeuszumat/ Postrequisites

Ken aiiHEIMansl (YHKIMSAHBIH HMHTerpanislk | MHTerpansHoe ucumcnenne ¢ymximu Meorux | Integrated Calculations of Functions of Many
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ecenTeyi

| mepemeHHBIX | Variables

bazoaprama scemexuici / Pykoeooumens npozpammur/ Programme manager

AnnmbOaeB Annbek AnnpicOaeBuY

| AmumGaeB AnmnGek Anmbic6aeBuy | Ascanbaeva G. B.
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Jenec yncone ouckpemmi ceomempus / Boinyknas u ouckpemnasn zeomempus / Convex and Discrete Geometry

Oky maxcamul / Yueonan yenv/ Purpose

JleHec JKoHE IUCKPETTI reoMeTpusi OOWBIHIIA
xanmpuianrad OutiM aiy. CoHmail aK 3amMaHayu

[Tonyuyenne 00OOIIEHHBIX 3HAHUH 11O BBIMYKJION
U JIUCKPETHOM reoMeTpuu. Tak ke BBIABICHUE

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

aKmapaTThIK ~ TEXHOJOTHSUIApAsl  MaiijangaHa | 00bEKTOB MPHIOKEHHs MonydeHHbIX 3Hanuii ¢ | Of application of the received knowledge with
OTBIPBII aNFaH OiimMaepin KOJIJIaHY | UCIIOJIb30BAHUEM coBpemeHHbIX | Use of modern information technologies
OOBEKTIJIEPIH aHBIKTAY MH(POPMAITMOHHBIX TEXHOJOTHMA

Oxvimy naomuaiceci / Pezyiomameut 06yuenusn / Learning outcomes
Kyperbl corri asikraranHaH keiiin Outiv | [Tociie 3aBepmieHusi Kypca oOyuaromumecs | After successful completion of the course,
aJymbLiap oyayT students will
(biy) meHec »oHE MUCKPETTI T'eOMETPHUSHBIH | (3HaHWe) 3HaTh  ocHOBBI  Bhimykioi — u | (knowledge) knows the basics of convex and
TEOPHSUIBIK HETI37epiH Oiie; JTMCKpeTHOM  reomeTpuu  1wiockoctu  u | discrete geometry of the plane and space, the

€Kl KOHE YII eJIeMJli KEeHICTIKTeri ecemnTepi
MICIIyAiH  9pTypii  omictepin  OipOipiHeH
a)XbIpaTa ajnajibl )KOHE aHbIKTal anajbl;

(TYCiHY) AMCKpPETTI TeOMETpUusiarbl KUCBIKTap
MeH OeTTepAiH op Typiai Oepity TocuiaepiH
TYCIHIIpe amjanbl, >KUBIHIAFbI TOMOJOTHSHBIH
HeT13T1 MarJIlyMaTTapblH JKOHE JIOHEC
KUBIHJAPJBIH HETI3T1 KacHUeTTepiH TYCIHAIpe
anajpl;

(konmany) amraH OUTIMIEpIH JIOHEC KiHE
TUCKPETTI TEeOMETPHUSHBIH MBICAIIAPl  MEH
ecenTepin HIBIFapy YIIiH KOJIJTaHAIblI,
TeopeMaiapsl JIQJIeIIet, HIeniMaepin
HETI3Iei 1, MpaKTUKaaa TYBIHJAUTHIH

CYpaKTap/bl €3 OeTiMeH OKY YIIIH YCBHIHBUIFAH
onebuerTepi maigaanabl;

T€OMETPHSIIBIK KOHE KeneJmemMi
O0OBEKTIIEP/IIH €CenTePiH MIEHIY/IiH, TOMOJIOTHS
AJIEMEHTTEPIH  TaOyAbIH OpTYpial  oAicTepiH
TaHJaKl alajpl;

(aHanu3) oiylayapl KaKeT eTeTiH ecenTepli

IIPOCTPAHCTBA, OCHOBHBIE MPOOIEMbI BBITYKIIBIX
MHOXECTB B TOIOJIOTMYECKUX B BEKTOPHBIX
INpPOCTpAaHCTBaX, a Tak ke  mpobiem
KOMOMHATOPHOM BBIITYKJIOCTH;

ONPEIENATh Pa3INYHbIE METOBI PELICHUS 3a4a4

BBITYKJIBIX MHO>KECTB B JIBYMEPHBIX
MIPOCTPaHCTBaX (BKJIIOYAsl BBIMYKIIbIE KPHBBIE),
BBITYKJIBIX MHO>KECTB B TPEXMEPHBIX
IIPOCTPAHCTBAX (BKITIOUAst BBIIYKJIbIE
MTOBEPXHOCTH);

(moHMMaHuEe) yMeTh OOBSCHATh pa3IHYHBIC
CMOCOOBI  3a/aHUsl KPUBOH U  IMOBEPXHOCTH
JMCKPETHON T€OMETpHH, 00CYXIaTh OCHOBHBIE
CBENICHUS BBIITYKJIBIX MHOYKECTB B
TOIOJIOTUYECKUX MTPOCTPAHCTBAX;
(Wcronb30BaHME)  WCIIONIB30BaTh TOHATHA U
METOBl TUCKPETHOW T€OMETPUHN JUIsl ONHCAHMS
U HCCIEeNOBaHUS  NPO(ECCHOHANBHBIX |
MaTeMaTHYECKUX 3a]a4;

YMETh BBIOpATh Pa3IMYHBIE METOJbI PabOTHI C

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;

TCOMCTPHUICCKUMU OG"LGKTaMI/I, Pa3BUTH

(synthesis) selects and implements methods of
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MISHIYIH op TYPJl OMICTEPIiH YXOHE OJapJbIH
IICTy KOJIAPBIH CANIBICTHIPHIT, Tallay Kacarl,
THIMJI1 QMIICTICH €CETITI IIbIFapa ajlajibl;

(cMHTEe3)  KUBIHABIFBI  JKOFapbl  €cenTepii
TONTACTBIPBIII, TaKbIPBIITAP OolibIHIIIA
KUHAKTalabl. AnraH Ourimaepi  OoifbIHIIA

Keilbip ecenTepal IiemryAe THIMAL oaicTepai
YCBIHA]IBI.

(Oaramay) ecenTepii IIBIFAPYIAbIH Op TYypdi
ONICTEpiH CANIBICTBIPHIN, THIMIII KaFbIH Oarayait
aapl

reOMEeTPUYECKUE MHTYULIUU, METOJBI pabOThl ¢
MHOTOMEPHBIMH 00BEKTaAMU;

(aHanu3) yMmeTb aHaJIM3UPOBATh U CPaBHUBATH
MOJTyYeHHBIE PE3YJIbTAThI, BBIBOAUTH (hOPMYIIHI;

(cuHTE3) BBHIOMpATh W PEATU30BBIBATH METOJbBI
BBIIYKJIOM M JUCKPETHOM TI'€OMETpUH  JJIA
pelIeHrs BO3HHUKAIOIMX B 00pa30BaTeIbHOU U
npoeCCHOHATTBHON ~ NIeATENPHOCTH  33a7ad ¢
MIpUMEHEHHEM WH(OPMALMOHHBIX TEXHOJIOTHIA;

(olleHKa) yMeTh CpaBHUBATh M  OIICHUBATH

pas3Hble ITOJXO/1bI JI0Ka3aTeJIbCTB u
apryMEHTUPOBAHHO npejjararb
aJbTEPHATUBHBIC

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

Ilpepexeuzummepi / Illpepexeuzumot / Prerequisites

MaremaTukanslk Tanjaay |

Anrebpa xoHe caHJap TEOPUSCHI 1,
AHanuTuKanbsIK reoMerpusi, ChI3bIKTHIK anredpa
KOHE TEOMETPHS

Maremarnueckuii anainus |
Anrebpa u Teopus uucen 1, AHanuTudeckas
reoMeTpust, JInHeiHas anredpa u reoMeTpust

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

Kypcmuiy kbickawa mazmynst / Kpamkoe codepicanue kypca/ C

ourse summary

[ToHai  OKbIN,  CTYIACHTTEp  KJIAcCHKANbIK | V3yuas mucumIuinHy, cTyneHThl ocBoaT Metonsl | Studying the discipline, students will master the
muddepeHManaplK  TeOMEeTpHs  OMICTEpiH | Kiaccuueckoi muddepennuansHoii reomerpun, | methods of classical differential geometry,
MEHIepe/li, iprefli MaTeMaTHKAJIbIK JAHbIHIBIK | MOBBICSAT YpPOBEHb dynnamenrtansHO# | increase the level of fundamental mathematical
JCHIeiiH KoTepei MaTeMaTHIECKOMN MOrOTOBKU training

Ilocmpexsusummepi / [locmpexeuszumwt/ Postrequisites

Ken aliHpIManbl
ecenTeyi

(YHKLIUSHBIH HMHTETPAIAbIK

WurerpanbHoe ucuucineHue (GyHKIUH MHOTHX
IIEPEMEHHBIX

Integrated Calculations of Functions of Many
Variables

bazoaphama rcemexwici / Pykosooumens npozpammel/ Programme manager

AnumbaeB AimmOek AnmnbicOacBuY

| AnumGaes AnnbGex Anmbic6aeBuy

| Ascanbaeva G. B.
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4
Elective disciplines for 4th year students

4 Kypc CTyAeHTTepiHe apHAJIFAH YIEKTUBTI MOH/EP / DJIeKTUBHbIE TUCHHILUTHHBI JUISl CTY/IeHTOB 4 Kypca /

Jughgpepenyuanovix menoeynep / /lugppepenyuanvnvie ypasuenusn / Differential Equations

Oky maxcamul / Yueonas yenv/ Purpose

muddepeHIManIbIK  TEHICYICP TEOPUSICHIHBIH
HETI3T1 YFBIMAAPBIH OKBINT OUTy JKOHE TIIoH
TaKbIPHIITAPHI OoiibIHIIa MIPaKTHUKAJIBIK
ecernTep/i ey iH HeTi3ri 9iCTepiH urepy

n3y4yeHue 0a30BBIX MOHATUI TEOPUU
i QepeHIaTbHbIX YpaBHEHHH W OCBOCHHE
OCHOBHBIX NPHEMOB pEUICHUS MPAKTUYECKHUX
3aJ1a4 110 TEMaM JUCIUILIMHBI

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

Homuiceci / Pesynemamot 00yuenusn /Learning o

utcomes

Kypersl corTi asikraranHaH KeMiH Olixim
aJIylibLiap

1. MeKTen MaTeMaTUKACKIHBIH OOJIIMACPIH OKYyFa
KaXKeTT1 U depeHIHanIbIK TEeHJIeyJiep
TEOPHUSCHIHBIH HET13I'1 TYCIHIKTEPIH MEHTepY;

2. OipiHmI JKOHE HKOFapbl perTi
mudpepeHIHANIBIK TEHACYIEP/l TaHY;

3. nuddepeHnnanIbIK TEHIEYIep MEH OJap/blH
KYHeJepiH HIenly *KoJgapblH TYCIHAIPY;

4. nuddepeHunanIbIK TEHACYIEp MEH OJIapIbIH
KYHeepiH MHTerpanfayblH 9pTYpil SJICTEpIH

KOJITaHy;
5. MeKTeIl MaTeMaTHUKaChIHbIH O6iMIepiH OKyFa
KaXETTI  KapaTbUIBICTaHy  FHUIBIMAAPBIHBIH
KOJ1/1aHOaIIbI ecenTepiH nienry YILiH

muddepeHIHanIbIK TEHACYIepIi KOJIAaHy;

6. TeHJACYAIH TYpPIH XOHE OHBI MICNIy OJICIH
Tangay JKOHE aHBIKTAy, aJblHFaH HOTWDKEIepi
CaIBICTBIPY, HOTIDKEre JKeTy YUIIH 3epTTeyni
YUBIMAACTBIPY/IbI O1Tel;

7. nuddepeHunanIbIK TeHISYIep MEH OJapAblH
KYHENIepIH IeNy aJroOpuTMIEPiH KypacThIpy,

IMocae  ycmemHoro
o0yuarmuecs OyayT
1. BmaseTp OCHOBHBIMH MOHSTHUSMH TEOPUHU
nuddepeHnanbHbIX YpaBHEHUH HEOOXOIMMBbIX

3aBepIeHHs]  Kypca

TUISI U3Y4YEHUS pa3enon LIKOJIbHOM
MaTEMaTHKW;
2. pacro3HaBaTh g depeHnraIbHbIe

ypaBHEHMs [IEPBOTO U BHICLIETO MOPSAKOB;
3. 00BsicHATh pemenne AuQQepeHITHaTbHBIX
YPaBHEHUH U UX CUCTEM;

4. MPUMEHSTh pa3nuYHbIe METOIBI
UHTETPUPOBAHUS mddepeHInanbHbIX
YPaBHEHUU U UX CHCTEM;

5. mpumeHATh auddepeHnuanbHble ypaBHEHUS
TSt peneHHs TIPHUKIIATHBIX 3amad
€CTECTBO3HAHUS, HEOOXOOUMBIX [UIS H3Y4EHUS
pa3zenoB NIKOJIbHOM MaTeMaTHKH;

6. aHAIM3UPOBATH M OTIPEEISATh BUJ YPABHEHUS
Y METOJ €T0 pelleHHsI, CPABHUBAET MOJIYYEHHBIE
pe3yJbTaThl, yMeer yIopsA0YMBATh
WCCIICIOBAHUS IS JOCTHXKEHHS pe3ysIbTara;

7. pa3pabarplBaTh  aJTOPUTMBI  pEHICHUS

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;

8. determine effective methods of solving
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aJIBIHFaH HOTIDKENEP/Ii Kykeney;

8. TeHmeynepal INeNIyaiH THIMII OJicTepiH
AHBIKTAY, OMICTI TaHIAYIbIH JYPBICTHIFbIHA KO3
KETKi3y )KOHE KOPBITHIH/IBI )Kacay

midQepeHIratbHbIX YPaBHEHHH M UX CHCTEM,
CHCTEMaTU3HPYET MOITyYCHHBIC PE3YJIbTaThI;

8. ompenenath 3hHEKTUBHBIE METOABI PEIICHUS
ypaBHEHMH, yOeKIaTh B MPABHILHOCTH BBIOOPA
METOJIa U JIeJaTh BBIBOJI

equations, persuade the correctness of the choice
of the method and draw a conclusion

Ilpepexeuzummepi / Illpepexeuzumot / Prerequisites

Matemarukansik Tangay |l

‘ Maremarnueckuii anasiu3s 11

| Mathematic Analysis 1

Kypcmuiy kbickawa mazmynst / Kpamxoe codepycanue kypca/ Course summary

Kapanaiteim muddepeHnmaniblk TeHIeYyIepIiH
HETi3r1 TyCiHiKTepi. JKanmbel HHTErpaIbIK KoHE
xeke memiM. biprekti TeHmeynep, OipTekrtire
KenTipyre OonaTelH TeHaeyiep. bipinmii perri
KalnmbUIaHFaH  OipTekTi  TeHxaey.  ToibIK
nuddepeHnmaniaparsl TEHJIEY. Kannsl
MHTErpanpl TYprb3y oaictepi. Komu eceOiHiH
mrenrimi. n-mi perti TeHaey yuriH Kommu ecebi.
N-mi perTi TEeHAEYAlH WIemiMiHIH 0ap Ooybl
KoHe Olpereiiri Typajsl TeopeMa. n-1i perTi
OIpTeKTi kKoHEe OIPTeKTI eMeC CBI3BIKTHIK
mubdepenmmanapik  TeHaeyaep.  ChI3BIKTHIK
omneparopabiH Kacuertepi. Lllemimaepaiy ipremi
Kyhecl )koHe BpoHCKM aHBIKTaybIlIbl. BipTekTi
CBI3BIKTBIK  JKYHEHIH  JKalmbl  IICHIMiHIH
KYpbUIBIMBL.  Diiniep omici. KanblnTel *KyleHiH
menriMiHig ~ 6ap Oonybl  JkoHe Oipereiiri
TeopeMachl. JKanmbl JKoHE JKeKe MIeliMep
TypaJibl TYCIHIK.

OcHoBHBIE MOHSTHUS OOBIKHOBCHHBIX
muddepeHIManbHBIX  ypaBHeHHH.  OOmmid
HWHTETpaJl M 4YacTHOe pemieHue. OTHOPOIHBIC
YpaBHEHUs, YpPaBHEHHMs, MPUBOJALIMECT K
OJIHOPOJIHBIM. O0001menHoe  OJTHOPOJHOE
yYpaBHEHUE TEPBOr0 MOPSAKA. YpaBHEHUE B
nonHelx  auddepeHnmanax. Cnioco0s1
MocTpoeHust oOmmero wuHTerpana. PemieHue
3amaun Komm. 3amavya Ko ny1s ypaBHeHus n -
ro mnopsaka. Teopema CyHIECTBOBaHUA W
€IMHCTBEHHOCTH pEUIEHUsI YpPaBHEHUS N -TO
nopsinka.  OIHOPOAHBIE W HEOJHOPOIHBIC
nuHelHble auddepeHnuaibHble YpaBHEHUS N -
ro nopsaka. CBOWCTBa JTUHEHHOTO OIeparopa.
@dyHIaMEHTallbHAasE ~ CUCTEMa  pEHIeHUuH |
onpenenutenb Bpouckoro. CTtpykTypa o061miero
pelIeHUsT OJHOPOJHOM JIMHEWHOW CHUCTEMBI.
Meron Oiinepa. Teopema CylmecTBOBaHUS H
€MHCTBEHHOCTH penieHus HOpMaJIbHOU
cuctembl. [lonsatne 006 oOmeM u YacTHOM
pelieHun.

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.

bazoapnama sncemexuici / Pykosooumenws npozpammst/ Programme manager

AnnmbaeB Annbek AnnpicOaeBrY

AmnmbaeB Anmnbexk AnmnbicOaeBuY

Ascanbaeva G. B.
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Mamemamukanvik puzuxka menoeynepi/ Ypasnenua mamemamuueckou ¢uzuxu / Equations of Mathematical Physics

Oky maxcamul / Yueonan yenv/ Purpose

Exinmi perti mepOec TYbIHABLIBI TEHIACYIEPII
HICTITy 9/ICTEPiH MEHTepy JKOHE OJIapbl OpTYpIIi

KONaHOanbl  ecenTepii HIelyae KOJJIaHY;,
runepOoIaNbIK, napaboIabIK KOHE
JJUIMNTUKANBIK ~ TUOTEPAIH  TEHJACYJIEpiHe

OKeJIeTiH (PU3UKAIIBIK €CENTEPMEH TaHBICY

OBnaseHve MeTOJlaMU pEIICHUs YpaBHEHMIA
YaCTHBIX MPOU3BOJHBIX BTOPOro TMOPSAKA U
MPUMEHEHHE UX TMPU PEUICHUH Pa3IUYHbIX

MPUKJIATHBIX 3a1a4; 3HAKOMCTBO C
¢Gu3MUeCKMMHU  33/la4aM¥, [PUBOJSAIIUMH K
YPaBHEHUSAM rUnepooINYECcKoro,

napa60n1/1qe(:1<oro U SJIIMIITHYCCKOI'O TUIIOB

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

Hamuoiceci / Pesynomamot 06yuenus /Learning o

utcomes

OKbimy
Kyperbl coTTi  asiKkraraHHaH KeiliH Ourim
ajlymbLiap
1. nepbec muddepeHUUANABIK TEHACYIEP

TEOPHSCHIHBIH HETI3T1 TYCIHIKTEPiH MEHTepY;

2. nepbec muddepeHIHANABIK TEHACYIEPIi
TaHy;

3. nmepbec nuddepeHnANIBIK
HIENIIMIH TYCIHIIPY;

4. nepbec muddepeHIMANABIK TEeHALYIEPIi
WHTETpAJIIAyIbIH OPTYPJIi JJIICTEPiH KOJIAAHY;

5. ’)KapaThUIBICTaHYy FBHUIBIMBIHIAFBI KOJIJaHOAIbI
ecenTepi Ienry YIIiH nepoec
muddepeHIHanIbIK TeHACYIepai KOJIAaHy;

6. TEeHIEyMIH TYPIH XOHE OHBI IICNy OMIiCiH
Tanjgay >KOHE aHBIKTAy, ajJbIHFAaH HOTHOKeIepi
CaJIBICTBIPY, HOTHKETe JKETy YIIIH 3epTTeyiepl
yiibIMacTeIpa Oiiy;

7. nepbec muddepeHIHANIBIK TEHICYIEPIl
HIeNly aJrOpUTMAEPIH KYpacThIpy, aJbIHFaH
HOTWIKETEP/Il KYyHeney;

8. TeHmeynepal IIEUIyIiH THIMAI OJicTepiH
TaHaay, ONICTI TaHAAyIbIH AYPHICTHIFBIHA KO3
KETKi3y )KOHE KOPBITHIH]IBI )Kacay

TEHJICYiH

IMocae  ycmemHoro
o0yyarommecsi OyayT
1. BnaseTh OCHOBHBIMM IOHSTUSMH TEOPUHU
YpaBHCHHA B YaCTHBIX ITPOHU3BOJHBIX;
2. pacro3HaBaTb YpaBHEHUS B
IIPOU3BOJHBIX;

3. OOBACHATH pELICHHE YpaBHEHMsI B YaCTHBIX
IIPOU3BOJHBIX;

3aBepuIeHUsl  Kypca

YaCTHBIX

4. IIPUMEHSATH pa3iIuyHbIe METObI
WHTETPUPOBAHMSI  ypaBHEHUS B  YaCTHBIX
MIPOU3BOJHBIX;

5. TNpPUMEHATh  YpaBHEHHMs B  YaCTHBIX

MIPOU3BOJIHBIX JIJISl PEIICHHs MIPUKIAIHBIX 3a71a4
€CTECTBO3HAHHSI,

6. aHaTM3UPOBAThH U OIPENEIATh BUJ YPaBHEHUS
1 METOJ €ro pC€UICHUA, CPAaBHUBATDH IMOJTYYCHHBIC
PE3yIbTaTHI, yMEThb VIIOPSIIOYUBATh
WCCIICTOBAHUS JIJIS JIOCTYDKCHUS Pe3y/IbTaTa,

7. paszpabaTbiBaTh  aNTOPUTMBI  PEIICHUS
YpaBHCHUA B YaCTHBIX IMPON3BOAHBIX,
CUCTEMATU3UPOBATh II0Jy4YEHHBIE PE3YIILTATHI;
8. BeIOMpaTh 3(P(HEKTHUBHBIE METO/ABI PEIICHUS

ypaBHEHMH, yOeXKIaTh B MPABHILHOCTH BBIOOPA

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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\ METO/1a U JIeNIaTh BBIBO/I

Ilpepexeusummepi / Illpepexeuzumot / Prerequisites

Ker aliHpiMaibl QyHKITUSHBIH
g depeHIMaIIBIK ecenTeyi

JubdepeHnraiibHOe  MCUHUCIICHUE

MHOT'MX ITCPECMCHHBIX

byHKIHAH

Differential Calculus of a Function of Several
Variables

Kypcmoty Kbickawa mazmynst / Kpamkoe cooepycanue kypca/ C

ourse summary

l'unepOonanbik  TUNTi  TeHAeynep. Tepodeic
TEHJCYl YIIiH apanac ecern. TOJKBIHIBIK TCHICY
yurin  Komm  ece6i.  [lapaGonanblKk — THITI
teraeyinep. Jduddysus TeHmeyi ymiH apamac
ecen. JKbUly OTKI3TIIITIK TEHICYiHE apHaIFaH
Komm ecebi. DINMUNTHKAIBIK TUNTI TEHICYIIEP.
CranuvoHapibIK TUITI IIEKapaJbIK MIiHACTTEPII
KOIO. I"'apmoHHKaNBIK (G yHKIMUIapAbIH
KacHeTTepi.

VYpaBHeHUs runepOoINIeCcKOro THUIIA.
CMerianHas 3aja4a A ypaBHEHUs KoJaeOaHMIA.
3agaya Komm Ui BOJHOBOTO ypaBHEHHS.
YpaBHeHUs apaboJInYeCKOro THUIIA.
CMmeranHas 3afaya s ypaBHeHUs TUGDy3HH.
3anava Komm TUISL ypaBHEHUs
TEIIONPOBOAHOCTH. VYpaBHeHus
MnTHYecKoro tuna. IloctaHoBKa rpaHUYHBIX
3ajad Juid  cranuoHapHoro Ttuma. CBoiicTBa
rapMOHUYECKHUX (QYHKIUI.

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
harmonic functions.

bazoapnama scemexuici / Pykosooumens npozpammst/ Programme manager

AmumOaeB Ammnbek AnmbicOaeBia

AmmmOaeB Anmmbek AnmbicOaeBud

Ascanbaeva G. B.
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Onumnuaodanvik ecenmepoi wieutyoir; 20icmepi / Memoowl pewrenusn oaumnuaonvix 3aoau /Methods for Solving Competitive Tasks

Oky maxcamul / Yueonan yenv/ Purpose

OnumnuanganplK ecenTepAl IMEenIyaiH Heri3ri
NPUHIUNTEPIH YHPeTy, JOTUKANBIK Ti30eKTepi
KypyFa JKOHE OJiapJbl JIOTHKAJBIK €CEITepe
KOJIJIaHyIbl MEHTEPTY;

- MEKTENTEe MaTeMAaTHUKAJbIK OJUMIIHaJaapra

HayunTp OCHOBHBIM NIPHHLHIIAM PEIICHUS
OJIMMITMAIHBIX 3a/1a4, C(POPMUPOBATH U OCBOUTH
METObI [IOCTPOEHUE JIOTUYECKHUX
IIOCJIEIOBATEIILHOCTE M WX IPUMEHEHHE B
JIOTUYECKUX 3a/a4ax;

To teach the basic principles of solving
Olympiad problems, to form and master the
methods of constructing logical sequences and
their application in logical problems;

- prepare for conducting classes in preparation

JTaWbIHIBIK ~ OOibIHINIA  cabakrap  OTKI3yre | - IMOATOTOBHTH K mpoBeiacHuio 3aHsatuii 1o | for mathematical Olympiads at school
naibIHIay HOATOTOBKE K MAaTEeMATHYECKHM OJMMIIMAJaM B
IKOJIC
Oxbimy namuorceci / Pesynomamut 06yuenus / Learning outcomes
Kyperbl corri askraranHan keiiin 0Oimim | [Tocoie 3aBepmienusi kypca ooyuyarommecsi | After successful completion of the course,
aJIymbLIap oyayT students will be
1. MPO3 Mma3MyHBIHBIH TEOPHSUIBIK Herizzepin | 1. onmceiBath  Teopermyeckue  ocHoBbl | 1. describe the theoretical basis of the MROZ

CHUIIaTTay;

2. onMMIHajga €cenTepiH IIEeyIiH opTypil
ONICTEpIH aHBIKTAY OHE AXbIPaTy, ecenTep.i
HIely 9ICTEpIHE Kapail XKIKTey;

3. ©3 ce3iMeH alThIil, OMUMMMAga ecenTepiH
LIEIy 9ICTEPIH KaiTa TYKbIPbIMIaNIbI;

4. onuMIuaza ecenTepiH Iy oAiCTepiH
KOJIJIaHy;
5. oiuMmMmMaza  eceNnTepiHiH  ChIHBIITAPBIH
KANMBIIAYIbl IICITy OICTEPiH TaHAay XKoHE
azipiey;
6. aJbIHFaH  HOTIDKENEpAl Taljgay  JKoHe

CaJIBICTBIPY, OJNUMIIMAJA €CENTEepiH MIeIIyiH
(dbopMynanapbl MEH SJICTEPIH HIBIFAPY;

7. nenenjeMernepAl JKIKTEY JKOHE KypAeIiri
KOFapbUIaFaH  MOceNleliepAl  [Iemy — KOHE
peciyOIMKanbIK KOHE XaJIBIKApaIIbIK
OJINMITHATAJIAPIBIH MIHJIETTEPI;

8. momengeyre OpTYpil TOCUIAEPAl CaJbICTBIPY

conepxxanus MPO3;
2. OMpPECACIIATL U OTJIIMYATh PA3JIMYHBIC MCTOJIbI

peuieHus OJTUMITHA/THBIX 3amad,
KJIacCU(UIUPOBATh 3aJaud [0 HMX METo/aM
peuieHus;

3. BBIpaXarb COOCTBEHHBIMH CJIOBAaMH U
nepegopMyIupoBaTh METO/1bI pelIeHus

OJIMUMIIMAaHBIX 3a1a4;

4. IPUMEHATh METOJbl PEIICHUS OJUMITHATHBIX
3azady;

5. BBIOMpATh M pa3BUBaTh METOBI HA pELICHHE
0000111eHH KI1acCOB OJIMMINAIHEIX 3a1a4;

6. aHaMM3MPOBaTh M CpPAaBHUBATH IOJyUYEHHBIE
PE3YIbTATEI, BEIBOJUTH (bOpMy.]'H)I 1 METOABI 1A
peleHus OJIMMITUAIHBIX 3a/1a4;

7. kmaccupuuupoBaTh  JOKa3aTelbCTBA U
peuiaTth 3aaayu, MOBBIINICHHOM CJIO0XKHOCTH H
3agaun PecnyOnMKaHCKMX M MEXIyHapOAHBIX

OJIMMITHA]T;

content;

2. identify and distinguish different methods of
solving Olympiad problems, classify problems
according to their solution methods;

3. express in their own words and reformulate
the methods of solving Olympiad problems;

4. apply methods of solving Olympiad problems;
5. choose and develop methods for solving
generalizations of classes of Olympiad
problems;

6. analyze and compare results, derive formulas
and methods for solving Olympiad problems;

7. classify proofs and solve problems of
increased complexity and problems of
Republican and International Olympiads;

8. compare and evaluate different approaches of
proofs and offer alternative approaches in a
reasoned manner.
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KoHe Oarajay JKOHE Joneli/li Oanama YChIHY

8. CpaBHHBATb M OLCHUBATHL pPa3HBIC IMOAXOJbL
A0Ka3aTCJIbCTB U apryMCHTHPOBAHO IIpCAjiaraTb
AJIbTCPHATUBHLIC

Ilpepexeuzummepi / Illpepexeuzumot / Prerequisites

AJreOpaltblK ecenTep/i MIenry MPaKTUKYMBbI
AnreOpa xoHe caHap Teopuschl 1

[IpakTHKYyM 1[0 pEHICHHIO ajireOpandecKux
3anad, Anredpa u Teopust uucen |

Practical Work on Solving Algebraic Tasks
Algebra and Number Theory 1

Kypcmuiny kbickawa mazmynst / Kpamkoe cooepicanue kypca/ C

ourse summary

Komb6uHaropuka, rpadrap TEOPHUSCHIH
OJIUMITUAIAIIBIK €CENTep/Ii IIeNry OIiCTepiHIe
KOJI/1aHy, WHBAapHUaHT, OOIHTIIITIK,
CAIBICTBIPYJIAP  TEOPHUACHI,  MaTEMAaTHUKAJIBIK
WHIYKIUS 9JIIC1, TEHCI3IKTEP

KomOunaropuka, mpuMeHeHne Teopuu rpados B
METOJIaX  pEIICHUs  OJIMMIIMAIHBIX  3a]ad4,
WHBAPUAHTHOCTb, JIEITUMOCTb, Teopus
CpaBHEHUM, METOJI MAaTEMATHYECKOW MHAYKIWH,
HEpPaBEHCTBA

Combinatorics, application of graph theory in
methods of solving Olympiad problems,
invariance, divisibility, theory of comparisons,
method of mathematical induction, inequalities

bazoaphama rcemexuiici / Pykosooumens npozpammel/ Programme manager

AnmMbOaeB AimmOek AnmnpicOacBuY

Hemucenos bepuk HyprazunnoBuu

Alimbaev Alibek Alpysbaevich
Berik Nurtazinovich Demisenov
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Cmanoapmmeut emec ecenmepoi wewy adicmepi / Memoowl pewenus necmanoapmuuix 3aoayu / Methods for Solving Non-Standard Tasks

OKy maxcamul / Yueonan yenv/ Purpose

CTaHIAPTTBl €MEC €CENTepal IMIeHTy OJICTepiH
MEHIepY JKOHE aHATUTHKAJIBIK OMIAy/Ibl TaMBITY

OBJIAZACTh MCTOAAMU PCHICHUA HCECTAaHAAPTHBIX

3a1a4 1 pa3sBUTh AHAJIMTUYICCKOC MBIIIJICHUC.

master methods of solving non-standard
problems and develop analytical thinking

OKbimy

Hamuoiceci / Pesynomamot o6yuenus /Learning o

utcomes

Kypersl corTi asikraranHaH KeiiH Olrim
aJIylibLiap

1. cTaHIapTTHI €Mec TarchIpMalapIbl Tajuaay.

2. CcTaHAApTTHl €MeC ecemnTepil IIenly YIIiH
OpTYpIIi dMicTep Il KOJIIaHy.

3. HIpirapMalisliblK Ois1ay bl %KOHE CTaHAAPTThI
eMec menrmaepai Tada Oy JaMBITYy.

4. craHIapTThl €MeC ecenTep/l ey 1iH Heri3ri
MIPUHITATITEP] MEH TOCUIIEPIH TYCIHY.

5. cTaHIapTThl eMec KaFaalaapapl Tajijgay YIliH
AHATMTHKAIIBIK KYpaJiapIbl KOJIIaHy.
6. OepuUIreH CTaHIApTTBl eMec
HET131H/e MeMIepal TY>KbIPbIMAAY.
7. ToONTa CTAaHJAPTTBl €MeC TamchlpMasapibl
TaJKbUIAy OHE Tajjay YILIIH KOMMYHUKATHBTI
JaFAbUIap bl JAMBITY.

8. CTaHAApTTHI €MeC eCenTep/Ii MIEHTy/IiH XaHa
oficTepin 3epTTey MeH a3ipreyaiH
MaHBI3IBUIBIFBIH TYCIHY.

TalliCbIpMa

ITocne 3aBepmienus Kypca oOy4aromuecs
oyayT

1. ananu3upoBaTh HECTAHJAPTHBIE 3a1aUH.
2.IpUMEHSATh pa3IMYHbIE METOJbI JJIS peIeHUs
HECTaHJAapPTHBIX 3a/1a4.

3.Pa3BuBaTh  KpeaTWBHOE  MBINUICHHE U
CIOCOOHOCTH K  TOWCKY  HECTaHIAPTHBIX
peLIeHU.

4. MOHUMATh OCHOBHBIE TIPUHITUIIBI U TTOIXOIBI K
PELLIEHNIO HECTaHJAPTHBIX 3aa4.
5.MMPUMEHEHSITh AHAIUTUYECKUE WHCTPYMEHTHI
JUISL QHAJIM3a HECTAHAAPTHBIX CUTYALIUM.

6. hbopmynHupoBaTh MyTH PEHMICHUS HCXOIs W3
IOCTABJIEHHON HECTAHAAPTHOM 3a1a4Hu.
7.pa3BUBaTh KOMMYHHUKATHUBHBIE HAaBBIKBI JIJIsI
OOCYXKJIEHUS U aHaJN3a HeCTaHAApPTHBIX 3a/1a4 B

rpyIIe.
8.MmoHUMaTh  BaXHOCTh  HUCCIENOBAHHUS U
pa3paboOTKM  HOBBIX  METOJIOB  pELICHUS

HCCTAHJAPTHBIX 3a1a4.

After successful completion of the course,
students will be

1. analyze non-standard tasks.

2. apply various methods to solve non-standard
problems.

3. Develop creative thinking and abilities to
search for non-standard solutions.

4. understand the basic principles and
approaches to solving non-standard problems.

5. apply analytical tools to analyze non-standard
situations.

6. to formulate solutions based on the non-
standard task at hand.

7. develop communication skills to discuss and
analyze non-standard problems in a group.

8. understand the importance of researching and
developing new methods for solving non-
standard problems.

Ilpepexeusummepi / IIpepexeuzumut / Prerequisites

DeMeHTapIbIK MaTeMaTuka, Anredpa xoHe
caHzap TeopHsICHI |

DneMeHTapHas MaTeMmaTHka, Anredpa U Teopus
qucen 1

Elementary Mathematics, Algebra and Number
Theory 1

Kypcmoiy Kbickawa mazmynst / Kpamkoe cooepycanue kypca/ C

ourse summary

OpHanacTelpy, alMacTbIpy, Tepy, OONiHTIIITIK
KOHE KalaslKrap, EBKIMI anropuTmi, CaHHBIH

Pasmemenue, MepPECTaHOBKH, COYeTaHUS,

ACIIUMOCTE M OCTAaTKH, aJIr'OPpUTM EBKJ’II/IZ[a,

Placement, permutations, combinations,
divisibility and residuals, Euclid's algorithm,
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Oenmy Oenruiepi, CaHHBIH OHJBIK JKIKTEIYI,
CANIBICTBIPYABIH KacuerTepi, Jiiep rpadrapsi,
OarpITTayIFaH  rpadTap, caHay KyHenepi,
ymOypsI TeHci3airi, Komm texciziairi

MPU3HAKK  JICTUMOCTH, JCCATUYHAS  3aIucCh
qucell, CBOWMCTBA CpaBHEHUs, rpadsel Diinepa,
HarpaBJieHHbIE Tpadbl, CUCTEMbl CUHCIICHUS,
HEPAaBEHCTBO  TPEYroJIbHUKA,  HEPABEHCTBO
Komm

divisibility signs, decimal notation of numbers,
comparison properties, Euler graphs, directed
graphs, number systems, triangle inequality,
Cauchy inequality

bazoaprama scemexuici / Pykoeooumens npozpammel/ Programme manager

AnmMobOaeB AimmOek AnmpicOaeBuY

Hemucenos bepuk HyprazunoBuu

Alimbaev Alibek Alpysbaevich
Berik Nurtazinovich Demisenov
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Mamemamuxanvi manoay IV / Mamemamuuecxkuu ananus IV / Mathematic analysis 1V

OKy maxcamul / Yueonasn yenv/ Purpose

MoH OarjapiiaMachkl OOMBIHITIA JKYHe OLTiM amy
KOHE OHBI MPAKTHUKA/IA KOJAAHY, CTYICHTTEPIIH
©31H/IIK )KYMBICBIH O€JICeHAIPY

NpUOOpETeHNEe CUCTEMAaTHYeCKUX 3HAHUH 10
nporpaMme AOUCHUIINIMHBI WM IMPAKTUYCCKOC HX
IPUMEHEHHE, aKTHBH3ALUS CaMOCTOSTEIbHOM
paboThI CTYIEHTOB

of systematic knowledge of the discipline
program and its practical application, activation
of students' independent work

OKbimy

Hamuoiceci / Pesynomamot 06yuenus /Learning o

utcomes

Kypersl corTi asikraranHaH KeiiH Olrim
ajrymbLiap

1. KOC >KOHE YII ecell HHTerpaiaap, KHCHIK
YKoHE OCTTIK MHTerpajaap TCOPUSICHIHBIH HEri3T1
YFBIMIAPBI MEH aHBIKTaMaJIapbIH MEHTEPY;

2. ecelliK, KHCBIK CBI3BIKTHI, OCTTIK
MHTErpanjiap/ibl €CenTeyaiH SpTYpJl SIICTEpIH
aHBIKTAY JKOHE aXbIPaTy;

3. ecernik, KHUCBIK >XKOHE OETTIK HHTerpaiaap

TEOPUSICHIHIAFbI ecenTepiaiy HISHIiMIiH
TYCIHAIPY;

4. KOC, eceliK, KHUCBIK CBI3BIKTHI, OE€TTIK
WHTETPpaJIAP]IbI, epic TEOPHUSCHIHBIH
JNIEMEHTTEPIH koHe Dyphe KarapblH 3epTTey
KOHE TCOMETPHSLITBIK WHTEPIIPETAMSHBI
KOpPCeTy YLIIH SpTYpJIi 9ICTepAl KOIJIaHy;

5. KojmaHOambl ecenTepAl Ienly  YIIiH

MHTETpajiap TEOPHSCHIH KOJlaHy (ayAaHbIH,
KeJIeMiH, OeTiHIH ay/JaHbIH Taly);

6. aJplHFaH HOTIDKENEpHAl Tajljay JKoHE
CaJIBICTBIPY, HOTHXKETE JKETy YIIIH 3epTTeyiepl
yileiMaacTeipa  Olmy  (KemTiKk — WHTerpajzap
TEOPHSCHI MEH OpiC TEOPHUSCHIHBIH €CENTEepiH
wery);

7. ecenTtepal mienry (3epTTey) alTrOPUTMIIEPIH

IMocae  ycmemHoro
o0yuaruuecs OyayT
1. BJIaACTh OCHOBHBIMH IIOHATUAMHAU u
OTIpeeNICHUSIMU TEOPUH JBOMHOTO M TPOMHOTO
HHTCIpaa, KpHBOHHHCﬁHOFO 1 MOBCPXHOCTHOT'O
UHTErpana;

2. OMpCACIATL U OTIIMYAaTh PA3JIMYHBIC MCTOABI
BBIYHCIICHUS KpaTHBIX, KPUBOJINHENHBIX,
MMOBCPXHOCTHBIX UHTCTPAJIOB;

3. OOBSCHATH pelieHue 3ajJad 10 Teopuu
KpaTHBbIX, KpHBOJ’IHHGﬁHBIX 1 TOBCPXHOCTHBIX
UHTETPAJIOB;

4. WCHoJIL30BaTh pasin4yHbIC MCTOABI  IJIA
U3Y4YEHHUsI ABOWHBIX, KPATHBIX, KPUBOJIMHEUHBIX,
MTOBEPXHOCTHBIX MHTErpaJios, 3JIEMEHTOB
Teopuu 1o U paaoB Pypbe U AEMOHCTPUPYET
reOMEeTPUUYECKOE UCTOJIKOBAHUE;

5. TNpUMEHATh TEOPHUIO HHTErpajoB  JJis
peICHUA NPHUKIAAHBIX 3aJa4 (HaXO)K)IeHI/Ie
TUIOIIAH, 00beMa, IOl IIOBEPXHOCTH);

6. AHAJIM3UPOBATh W CPABHUBATH ITOJTYYCHHBIC
pe3ynbTarhl, YMETH YIIOPSAI0YUBATH
WCCIEIOBaHUS JJIsi JOCTHXKEHHUS pe3yibTara
(pemieHust 3aja4 TEOPUM KPaTHBIX MHTETPAJIOB U

3aBepIeHHs]  Kypca

TEOPHH TIOJISA );

After successful completion of the course,
students will be

1. master the basic concepts and definitions of
the theory of double and triple integrals,
curvilinear and surface integrals;

2. identify and distinguish different methods of
calculating multiple, curvilinear, and surface
integrals;

3. explain the solution of problems in the theory
of multiple, curvilinear, and surface integrals;

4. use various methods to study double,
multiple, curvilinear, surface integrals, elements
of field theory and Fourier series and
demonstrates geometric interpretation;

5. apply the theory of integrals to solve applied
problems (finding area, volume, surface area);

6. analyze and compare obtained results, be able
to order the research to achieve the result
(solving problems of multiple integrals and field
theory );

7. develop algorithms for solving (researching)
problems and systematize the results obtained;

8. determine effective methods of solving
(proving) problems or statements.
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’Kacay KoHE aJIbIHFAH HOTIIKENIEP/Ii XKyHelney;
8. ecenTepai HeMece MalliMIEMeNepAl Menry iy
(monmenmey) THIMII OAICTEPIH aHBIKTAY.

7. pa3pabareiBaTh  aJrOPUTMBI  PELICHUS
(uccnenoBaHusl) 3agad M CUCTEMATU3UPYET
MOJTyYCHHBIC PE3YJIbTATHI,

8. onpenenars 3(hHEeKTHBHBIC METOJAbI PEIICHUS
(ToKa3aTenbCTBA) 33124 MITH YTBEPIKICHHSL.

Ilpepexeuzummepi / Illpepexeuzumot / Prerequisites

MarematukanslK Tangay 11

‘ Maremarnueckuii anasus 11

| Mathematic Analysis 1

Kypcmuiy kbickawa mazmynst / Kpamxoe codepycanue kypca/ Course summary

[Ton €CeITiK WHTETpaIap, ecei
UHTETpaNJapblH  KacUeTTepl, epKiH IKUBIH
OOIBIHIIIA ecelli MHTETpall, €Celli WHTEeTPaJIaFrbl
aitHBIMasbLIAPIbI aybICTHIDY, eceuni
WHTETpaIIapIbIH TCOMETPHSLITBIK JKOHE
(bu3uKanbIK KochMImanapel, [-mmi skone II-mii
TEKT1 KHCBHIK CBI3BIKTHI WHTETpaJIap, OJap.IbIH
¢busukanblK MarbiHachl, [-mi sxkone [I-mri TexTi
KHCHIK CBI3BIKTHI MHTETPAIAAPIBIH KAaCHETTEPI,
OCTTIK MHTETpaiiap, *aHaMa >Ka3bIKTBIFBI MEH
HOpMasb, OeTTiH aynaHbel, Dypbe KaTapiapbl
xoHe Dypbe TYPIICHIPYIH KAMTHII

JlucuunnmHa  BKIIIOYAET  pas3Aeiibl  KpaTHbIE
UHTErpajibl, CBOMCTBA KpAaTHBIX MHTErpPaioB,
KpaTHBIH  MHTETpal  II0  [POU3BOJIBHOMY
MHO>KECTBY, 3aMEHY II€PEMEHHBIX B KpPaTHOM
WHTETpaje, TeOMeTpUdYeckne | (U3NIECKHe
IIPUIIOKEHHUS KpaTHBIX UHTETPAJIOB,
KpHUBOJIMHENHBIE HHTErpasioB I-ro u II-ro pona,
150, busnueckuit CMBICII, CBOMCTBA
KpHUBOJIMHEWHBIX uHTEerpanos [-ro u II-ro pona,
IIOBEPXHOCTHBIE  HHTErpalibl,.  KacarejabHas
IIJIOCKOCTh ¥ HOPMaJlb, IUIOLIAJb IIOBEPXHOCTH,

psasl ypbe u peodpazoBanne Pypne

The discipline includes sections multiple
integrals, properties of multiple integrals,
multiple integrals over an arbitrary set,

substitution of variables in a multiple integral,
geometric and physical applications of multiple
integrals, curved integrals of the I-th and Il-th
kind, their physical meaning, properties of
curved integrals of the I-th and lI-th kind,
surface integrals,. tangent plane and normal,
surface area, Fourier series and Fourier
transform

bazoaprama rcemexwici / Pykoeooumens npozpammel/ Programme manager

AnumbaeB AnmmOek AnmpicOacBuY

| AnmumGaes AnnbGex Anmbic6aeBuy

| Ascanbaeva G. B.
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Kon aiinvimanot pynkyuanviyy unmezpanovix, ecenmeyi / Humezpanvnoe ucuucienue GyHKyui MHO2UX NEPEMEHHBIX /
Integrated Calculations of Functions of Many Variables

OKy makcamuwt / Yueonan yenwv/ Purpose

Ken aitHbpIManbl QyHKIUSIIAPIABIH HHTETPATIIBIK
ecenTeyepin OKBITT yiipeny, ecenik
MHTETpaIIap/Ibl, KUCHIK CHI3BIKTap MEH OeTTep
OOWBIHILIA AHBIKTAIFAH HWHTETPAIIBl €CeNnTey
JaFIplIapbIH MEHIepy, COHJIak-ak Oy Oumimi
KOJ11aHOaJIbI ecenTep/ii Menry ie KouIany.

N3yuenne  MHTETpaJIbHOTO  WCYHCIICHUS
GyHKIMH ~ MHOTMX — MEPEMEHHBIX  JUIs
PUOOpPETEeHUS HaBBIKOB BBIYHCIICHUS
KpaTHBIX HUHTETPAJIOB, OTIpeIeTICHHBIX

HHTCTPAJIOB 110 KPUBBIM M ITOBCPXHOCTAM, a
TAKIKC IMPUMCHCHHA 3TUX 3HAaHUH B PCLUICHUN
IMPUKJIAAHBIX 3a1a4.

The study of integral calculus of functions of many
variables to acquire skills in calculating multiple
integrals, definite integrals over curves and
surfaces, and applying this knowledge in solving
applied problems.

Hamuoiceci / Pesynomamot 06yuenusn / Learning outcomes

OKbimy
Kyperbl coTTi  asikraraHHaH Keilin Outim
ajlymbLIap
1. Ken alHBIMAaJIbI GyHKIUSAIapABbIH

MHTETPAJI/IbIK €CeNTeyJIEPiHIH HEer13r1 YFhIMIaphl
MEH NPUHLHUITEPIH TYCIHY.

2. KenicrikTeri OipHelle HHTETPaJbl €CENTey.
3. KHCBIKTap MEH OeTTep OOMBIHIIA aHBIKTAIFaH
MHTETpajiap/ibl eCenTey.

4. TeoMeTpUsIIBIK JKOHE (PU3MKAJIBIK ecenTepl
HIBIFApy YIIIH MHTETPANIBIK €CenTey oliCTepiH
KOJI/IaHy.

5. mapameTpJieHTeH
OeTTepMeH KYMBIC.

6. >kail neHenep YIIIH Maccaiap LEHTpiI MeH
WHEPIUs MOMEHTTEPIH TaObIHIAp.

7. yuemnmieMai KEHICTIKTeri KejJemuep MeH
aygaHgapabpl  €cenTey YIIiH  HMHTETPaJIbIK
oicTepai KOJIany.

8. MaccaHbIH Tapajay THIFbI3JbIFbIH aHBIKTAyFa
€cernTep HIbIFapy.

KHUCBIKTapMCH JKOHC

IMocse ycmemHoro
o0yyarommecsi OyayT
1. moHuMaTh  OCHOBHBIE
MPUHIMIBI  UHTErPaIbHOTO
(YHKIIUH MHOTHX TIEPEMEHHBIX.
2. IPOBOJIUTH BBIYUCIICHUE
WHTETPAJIOB B IPOCTPAHCTBE.

3. BBIYHUCIATH ONpeleIeHHbIE HHTETPaJIbl 110
KPUBBIM H IIOBEPXHOCTSIM.

4. TPUMEHATb METOJAbl HMHTETPAIBLHOTO
WCYUCIICHUS UIS PEIICHHUS] TeOMETPUIECKUX
1 GU3UYECKUX 3a]1a4.

5. paborate Cc mapaMeTpU30BaHHBIMU
KPUBBIMH U TTOBEPXHOCTSMHU.

6.  HAXOOUTh MEHTP MacC W MOMEHTHI
WHEPIIMH TSI IPOCTHIX Tell.

7. TPUMEHSTH WHTETPATbHBIC METOIBI IS
BBIUMCIICHUSI OOBEMOB M IUIOWIaed B
TPEXMEPHOM IIPOCTPAHCTBE.

8. pemarb 3amaud  Ha  OIpenesieHHe

3aBeplIeHUs] Kypca

IIOHATHUA u
HUCYHUCIICHUA

KpaTHBIX

IIJIOTHOCTH pacCpCacICHUSA MaCChI.

After successful
students will be
1. understand the basic concepts and principles of
integral calculus of functions of many variables.

2. calculate multiple integrals in space.

3. calculate definite integrals over curves and
surfaces.

4. apply integral calculus methods to solve
geometric and physical problems.

5. work with parameterized curves and surfaces.

6. find the center of mass and moments of inertia
for simple bodies.

7. apply integral methods to calculate volumes and
areas in three-dimensional space.

8. solve problems to determine the density of mass
distribution.

completion of the course,
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Ilpepexeusummepi / Ilpepexeuszumot / Prerequisites

bip aiiHpIMabI
ecenTeyi

(GYHKIUSHBIH ~ WHTETPAJIIBIK

WNuTerpanpHoe ucumcieHue QyHKIUH OIHOMA
MepEMEHHON

Integral calculus of functions of one variable

Kypcmoiy kvickaua mazmynst / Kpamkoe codepicanue kypca/ Course summary

Koc wHTEerpay »oHe yml eceili MHTErpai, Koc
KOHE YII €celli MHTeTpaapIbl ecenTey, ecemi
UHTETpajiap/la  alHBIMAJIBIHBI  AyBICTHIPY,
KHCBIK CBI3BIKTHI KOHE OCTTIK WHTerpaygap,
€CelliKk, KHUCBIK CBI3BIKTBI  JKoHE  OEeTTIK
UHTETPAIJIAD TEOPHUSCHIHBIH  KOCHIMIIATAPHI,
epicTep TCOPHUACHI JIEMEHTTEPI

JIBOWHOW wuWHTErpajl W TPOWHOW HHTErpal,
BBIYHCIIEHUE JIBOMHBIX u TPOMHBIX
MHTETPAJIOB, 3aME€Ha MEPEMEHHBIX B KPaTHBIX

HMHTETPAJIOB, KPHUBOJIMHEHHBIE u
[IOBEPXHOCTHBIE HWHTErpajibl, IMPUIIOKECHUS
TEOPUM  KpaTHBIX,  KPHUBOJWHEHHBIX W
[IOBEPXHOCTHBIX ~ UHTErPaliOB,  3JIEMEHTBI

TEOpUS MOJIS

in multiple integrals,

theory

bazoaprama rcemexwici / Pykoeooumens npozpammul/ Programme manager

AnmMobOaeB AimmOek AnmpicOaeBuY

| AnumbGaeB AnmnGek AnmbicaeBuy

| Ascanbaeva G. B.
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Double integral and triple integral, calculation of
double and triple integrals, substitution of variables
curvilinear and surface
integrals, applications of the theory of multiples,
curvilinear and surface integrals, elements of field




Mamemamukanot oKblmy a0icmemecinoeci aknapammolk mexnoozuanap /Hugopmayuonnvie mexnoaocuu 6 memoouxke npenooasanus
mamemamuxu /Information Technologies in the Methodology of Teaching Mathematics

Oky makcamut / Yueonan yenv/ Purpose

CryneHTTepaiH 3aMaHayd OargapiiaMalibIK
OHIMIEp TypaJbl OUTIMJIEPIH KaJIBIITACTHIPY,
MEKTeIl MaTeMaTHKa KYPCHIHBIH MJCeelepiH
Iy YIIiH OaFjapiiaMaliblK KaMTaMachl3 €Ty
KYpaJIIapbIH KOJIJIaHa Ou1y

@opMHpOBaHUE Yy CTYACHTOB 3HAHUM O
COBPEMEHHBIX  INPOTrpaMMHBIX  IPOAYKTaX,
yMeHue IIPUMEHSATD UHCTPYMEHTBI

IporpaMmMHOIo obecrieyeHus A pCIICHUSA
3aa4 MIKOJBbHOI'0 KypCa MaTCMAaTUKHN

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

Oxbimy namuorceci / Pesynemamut 06yuenus / Learning outcomes

Kypcrsi COTTI asIKTAaFAHHAH Keilin
OimiManymbLIap

1. maremarukama AKT xommaHynelH Herisri
TYCIHIKTEpiH MEHIepY;

2. Geogebra OarmapiamMachIHBIH
KypaJJlapblH aHBIKTAy YoHE Naiiianany;
3. Geogebra GarnmapiaMachl apKbUIbl €cenTepai
HIBIFApy aJlTOPUTMIH TYCIHIIPY;

4. ecemrepil LIy YILIIH SPTYpPJl SIiCTEpl,
onicTep/i JKOHE aNrOpUTMIEPi KOJAaHY;

5. anbplHFAaH MOJIMETTepal Kyileney KoHe
KIKTEY YILIIH OaFiapiamMaliblK KaMTaMachl3 eTy
TEOPUSACHIHBIH 9/IICTEPIH KOJIAaHY;

6. aIbIHFAaH HOTWXKEJepAl Tajjay >KoHe
CaITBICTHIPY, HOTHKETe KeTy YIIiH
3epTTeynepal yibiMaacTeipa Outy;

7. Macenenep/il eNry XKoHe 3epTTey 9JICTEPIH
a3ipJiey JKOHE allbIHFaH HOTHKENEpli Kyileney;
8. Mocemnenep/i MICMTyAiH HeMece MOJiMIeMe
’KacayJIbIH THIM/II 9/1ICTEPiH aHBIKTAY

Herisri

Ilocne ycmemHoro 3aBepuieHHsl Kypca
odyuyarwimuecs OyayT
1. BJIaACTh OCHOBHBIMHU IIOHATHUAMU

ucnoins3oBanus KT B MaTeMaTHKeE;

2. OompeAensATh W HCIOIb30BaTh OCHOBHBIE
UHCTPYMEHTHI mporpamMmbl Geogebra ;

3. OOBSCHATH aNTrOPUTM pELICHUs 3a1ad I10
nporpamme Geogebra;

4. IPUMEHSTH Pa3IMYHBbIE METOJIBI , CIOCOOBI U
ITOPUTMBI PELICHUs 3a/1a4;

5. IpUMEHSTh METOJBI TEOPHH IMPOTPAMMHOTO
o0ecrieyeHuss Ui CUCTeMaTH3allMd |
KJIaccU(UKAIIUH TTOTyYSHHBIX JaHHBIX;

6. aHAIM3MPOBATh W CPABHMBATH IOJTYYEHHBIE
pe3yJbTaThI, yMeTh YIIOPSIIOYNBATH
UCCIIEIOBAHMSI JUIsl JOCTHXKEHHSI pe3yibTara;

7. paspabaTeiBaTh METOIBI  PEUICHUS U
UCCIIEIOBAaHMsI 3a7lad M CHCTEMAaTU3MPOBATH
MIOJTyYCHHBIC PE3YIIbTATHI;

8. onpenensats 3¢ peKTUBHBIE METOBI PEIICHHS
3aJ1a4 WM YTBEPKICHUS

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

Ilpepexeusummepi / IIpepexeuzumot / Prerequisites

AKIapaTThIK-KOMMYHUKAHSITBIK
TEXHOJIOTHSIap, MaTeMaTUKalblK Tanjgay 1,

HupopmainoHHO-KOMMYHHUKAIIHOHHBIE
TEXHOJIOTMM, MaTeéMaTH4yecKud aHanmmu3 1,

Information and Communication Technologies,
mathematical analysis 1, linear algebra and
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CBI3BIKTBIK anre6pa KOHC IrCOMCTPHA

| nuueiinas anreGpa u reomeTpus

| geometry

Kypcmoiy Kvickauwa mazmynst / Kpamkoe codepicanue kypca/ Course summary

[ToHII OKM OTBIPBIN, CTYIASHTTEP TaHBICAJIbI

GeoGebra  GarmapnamacblHBIH —~— HHTep(eiic
AIIEMEHTTEI; MEKTEIITe MaTeMaTHKaHbI
OKBITYy]1a 3aMaHayu Y oepy

TEXHOJIOTUSIAPBIH MEHI'€PY; MEKTEI KYPCHIHBIH
€CEITEPIiH KOHE HEri3ri TeopeMayiaplbl MIENry
YIIIH OpTYpPJIi KOMIBIOTEPIIK, aHHUMAIHSIIBIK
MOJIeTIbACP i naijanany; Geogebra
OarjapiaMachblHBIH ~ OPTYpJdl  KapTUHAJIAPhI
apKBUIBI MATEMAaTHKA €CENITEPIH ISy

I/I3yqa;1 AUCHUIINIMHY, CTYACHTBI IMO3HAKOMATCA

C  DIEMeHThl  HHTepdeiica  MporpamMMmbl
Geogebra; OCBOSIT COBpPEMCHHEBIE
o0Opa3oBaTelbHbIE TEXHOJTHH B  O0Y4YEHUH
MareMaTuke B IIKOJNE;  HCIOJb30BaHHE

Pa3IMYHBIX KOMITBIOTEPHBIX, AHHHUMAIMOHHBIX
MOJIeIIel TS PEIIeHHsI 3a/1a4 MIKOJIBHOTO Kypca
U OCHOBHBIX TEOpEM; pElICHHE  3ajad
MaTeMaTHKU C MOMOIIBI0 PA3IHYHBIX MOJOTCH
nporpammel 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

bazoapnama scemexuici / Pykosooumens npozpammst/ Programme manager

KamxkanoB Mapat OmipOekyisl

‘ KamkanoB Mapat Y MupOekoBuy

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

OKy maxcamut / Yueonaa yenv/ Purpose

3amMaHayn OuTiM Oepy TEXHOJOTHsIapbl MEH
o/licTepiH MEHTepy, COHal-aK oJapisl OKY ic-
OpEKETIHIH TOKIPUOECIHE KOJIIaHy.

OBJIaJICHUE COBPEMEHHBIMH 00pa30BaTEIbHBIMU
TEXHOJIOTHSIMU U METOJIMKaMH, a TaKXe HuX
IpPUMEHEHHE B IMpaKTHKe 00pa3oBaTeNbHOM
JIeATEITLHOCTH.

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

Oxvimy namuorceci / Pesynomamut 06yuenus / Learning outcomes

Kypcersl CITTi KeiliHn
OimiManymbLIap

1. kasipri OimiM Oepy TEXHOJOTHSIIAPBIHBIH
HETi3T1 MPUHIUIITEPIH aTaHbI3.

2.0KBITYIBIH OPTYPIl 9MICTEPiH KOJIJIAHYy KOHE
OKYIIBbLIAPbIH OlTiMiH Oaramnay.

3. 3amaHayd aKnapaTThIK TEXHOJIOTHsIIApIbI
naifanaHa  OTBIPBIN, HMHTEPAKTUBTI  OKY
MaTepHaIapbIH JKacay.

4. oHnaiiH 611iM 6epy mIaTgopmagapsl MEH OKY
OarapiiamMaliapblH MMai1anany.

assKTaraHHaH

5. Oimim Oepy opTachlHIAa THIMII ©3apa
opeKkeTTecyl KaMTaMachl3 eTy  YIIH
KOMMYHHKAIHSITBIK TEXHOJIOTUSIAP 1B

KOJITIaHYy.
6. Oimim Oepy >Xy#eciH AaMBITyIaFrbl Kasipri
OutiM Oepy TEXHOJOTHSUIapBIHBIH pPejii MeH
MaHBI3bIH TYCIHY.

7. OKY 1c-opeKeTiHe opTypIi
TEXHOJOTUSUTApAbl  KOJJAAHYABIH  THUIMIUTITIH
Tajjay JkoHe Oaranay.

8. KociOM KbI3METIHIE 3aMaHayu OuriM Oepy
TEXHOJIOTUSIAPBIH KOJI/IaHy.

Ilocne ycmemHoro 3aBepuieHHsl Kypca
odyuyarwimuecs OyayT
1. NEPCUUCIIATH OCHOBHBIC MMPUHIUIIBI

COBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOJIOTH.
2. IPUMEHSATH Pa3IMYHBIC METOAUKH OOyUeHUS
Y OLICHKH 3HaHUH CTY/IEHTOB.

3. co3naBarb WHTEPaKTHBHEIC ydeOHbIe
MaTepHaibl ¢ HCHOJIb30BAHUEM COBPEMEHHBIX
WH(POPMAIMOHHBIX TEXHOJIOTHH.

4. mpuMeHATh  00pa3oBaTelibHbIE  OHJIAWH-
m1aTdhopMbl U 00yJarOIIHE TPOTPAMMBIL.

5. HCII0JIb30BATh KOMMYHHUKATHBHbIE
TEXHOJIOTUH Il obecrieueHus: 3PQPeKTUBHOTO
B3aMMOJIEHCTBHS B 00pa30BaTeNIbHON Cpeie.

6. MTOHUMATPH POJIM M 3HAYMMOCTH COBPEMEHHBIX
00pa30BaTeNbHBIX TEXHOJOTMH B Pa3BUTUHU
00pa3oBaTeNbHON CHCTEMBI.

7. aHaIM3UPOBATh U OLICHUBATH APPEKTUBHOCTD
NPUMEHEHHUST  Pa3iMYHBIX  TEXHOJOTHH B
00pa30BaTeNbHON JAESATEIbHOCTH.

8. MpUMEHATh COBpEeMEHHBIE 00pa30oBaTEIbHBIE
TEXHOJIOTUM B CBOEM mpodeccrHoHanbHON
NEeSITETTLHOCTH.

After successful completion of the course,
students will be

1. list the basic principles
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.

of modern

Ilpepexeusummepi / lIpepexeuzumut / Prerequisites
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AKHapaTTBIK'KOMMYHI/IKaI_[I/IHJ'IBIK
TCXHOJIOTHAIAP, MATCMATHUKAJIBIK Tallay 1,
CBI3BIKTBIK anre6pa KOHC IrCOMCTPHA

HupopMalinoHHO-KOMMYHHUKAIIHOHHBIE
TEXHOJIOTMM, MAaTeMAaTHUYeCKUH  aHallu3
JUHEeHas anredpa u reoMeTpus

1,

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

Kypcmoiy kvickawa mazmynnt / Kpamkoe codepicanue kypca/ Course summary

Kaszipri Oimim  OGepy  TEXHOJIOTHsIIAPBIHBIH
HETi3T1  Toclamepli MEH TYKbIPbIMAaMalaphl.
WHTepakTHBTI OKYy MarepHajiapbiH d3ipiey.
Oxy ypaicinae aKIapaTThIK-
KOMMYHHKAIHSUTBIK TEXHOJIOTHSIIAPIBI
KoJiany. binim 6epyne onmnaitH mardopmanap
MEH OKBITY OaFJapiiaManapblH IaijaiaHy.
OKBITYIBIH ~ JKOHE  OKYIIbUIApABIH  OUTIMIH
OaramayaplH THIMAL oficTepi. bimim  Oepy
YPIICIHIETT WHHOBAIMSUIBIK Tocuiaep. bimim

oepy TEXHOJIOTUSITAPbIH KOJITAaHY/IbIH
taiMaulirin - 6aranay. Kazipri Outim - O6epy
TEXHOJIOTUSIAPHI caJlachIHJIa Kociou

KY3BIPETTLIITIH JaMBITY.

OcHoBHbIE MOJIXO/TBI u KOHIIETINH
COBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUH.
Pa3pabotka MHTEPAKTUBHBIX Y4eOHBIX
MaTepHaIOB. Hcnons3oBanue
WHOOPMALIMOHHBIX UM KOMMYHHUKATHBHBIX
TEXHOJIOTUH B 00pa3oBaTeIbLHOM IPOLIECCE.
[TpumeneHue oHIaH-IATHOPM U 00YHAIOIINX
nporpaMM B oOpa3zoBaHuU. DQ(EKTUBHBIE
METOJUKH OOy4eHHs] ¥ OLEHKM 3HAHHM
CTYACHTOB. VIHHOBAalMOHHBIE TOAXOIBI K
00pa3oBaTeIbHOMY IIpOLIECCY. Onenka
s dexTuBHOCTH MIPUMEHEHUS
oOpa3oBaTeNbHBIX  TexHosoruil.  Pa3Burtue
npoecCHOHANBbHOM KOMIIETEHIIMM B 00JIaCTH

COBPCMCHHBIX 06pa3OBaTCJ'IBHBIX TEXHOJIOTHH.

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.
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