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Kipicne

OJIEKTUBTI TIOHJEP KaTaJloTbl OKBITYJBIH KPEAUTTIK JKyheci OoMbIHIIA
KYpacTbIpbUIabl. DIEKTUBTI IOHAEP KaTaIOrbl )KYHEJIEHTeH TaHaay OOUbIHIIIA TOHIED
TI31M1H 5KOHE OJIap IbIH KbICKA CUIIaTTaMaChIH KapacThIPabl.

CTyneHT MaMaHIBIKTapAbIH MIHACTTI KOMIOHEHT / J>KOFapbl OKY OpHBI
KOMITOHEHTIHIH MMOHJIEPIH MEHIE€PYMEH KaTap, YChIHBUIBIN OThIpFaH TaHJay OOMBIHINA
MOHACPl TaHIAN aybl THIC.

DNEeKTUBTI MOHIEPAl TaHJayFa dBai3ep keHec Oepemi. CTyIeHT daBaii3epMeH
Oipiece OTBIPBIN, CTYACHTTIH KEKE OKY XOCMapblH KYPYy YIIIH MOHAEPTe >Ka3bLly
HBICAHBIH TOJITHIPAJIBI.

Kypmerti crymenrrep! bimim 06epy TpaeKTOPHUSCBIHBIH OipTYTAaCTHIFBIHBIH
oimacteipbutybl  Ci3fiH OoJialllakTa MaMaH pPETIHAE KOCIOM JallbIHABIFBIHBI3/IBIH
JICHTeiiHe BIKMaJ €TETIHIH €CTE CaKTAYbIHBI3 KEPEK.

BBenenue

[Tpu kpeauTHON TEXHOJIOTUU 00yUEeHUS pa3pabaThIBaeTCsA KaTaJIOT SJIEKTUBHBIX
IUCLMIUIMH, KOTOPBbI MpeACTaBiseT co0OM cHCTEeMaTU3MPOBAHHBIN IEepedeHb
JUCLMIUIMH KOMIIOHEHTA 110 BBIOOPY U COIEP>KUT KPATKOE UX OIMCaHUE.

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

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

YBaxaemble CTyAeHTbI! BaXHO NOMHUTB, YTO OT TOrO, HACKOJBKO
IPOJyMaHHOW M 1eNocTHOM Oyaer Bama oOpaszoBarenbHas TpPacKTOPHS, 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

[Tonniy ataysl / HaumenoBanue aucuurminael / The name of the discipline

Kpenurrep
CaHsbl /
Koxn-Bo

KpenuToB/

Number of
credits

AxaneMus
JIBIK,
Ke3eH/
Axan
nepuo/
Academic
period

DneMeHTapIbIK MaTeMaTHKa /
DneMeHTapHas MaTeMaTHKa /
Elementary Mathematics

MekTen MmaTeMaTUKACBIHBIH TaH Ayl OeiMaepi /
N36pannble pa3iessl MKOJILHOW MaTeMaTHKH /
Selected Sections of School Mathematics
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1

Martemarukainsik Tangay I/
Marematnueckuii anamaus 11 /
Mathematic analysis 11

Bip aiiHpIiManbl QYHKIMSHBIH HHTETPAIIBIK ecenTeyi /
HurerpanpHoe ucurcieHne GyHKIUH OHON MepeMeHHOi /
Integral Calculus of a Function of One Variable

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

KommyraTuBTik anredpa /
KommyTtaTtuBHast anredpa /
Commutative Algebra

KyKpIK oHe chIbaiinac >keMKOPIIBIKKA KapChl MOJICHUET Heri3aepi /
OcHOBBI IpaBa U AHTUKOPPYILIMOHHON KYJIbTYPHI /
Basics of Law and Anti-Corruption Culture

DKOHOMHKA JKOHE KACIMKepITiK Herizzaepi /
OCHOBBI SKOHOMHKHU U Hpe,Z[HpI/IHI/IMaTeJ'IBCTBa /
Basics of economics and business

Kembacusiibik Herizaepi /
OcHoBbI nHepcTBa /
Basics of Leadership

DKOJIOTHS )KOHE TIPLIUTIK Kayirci3airi Herizaepi /
DKOJIOTHS M OCHOBBI O€30MIaCHOCTH KU3HEIEATEILHOCTH /
Ecology and Basics of Life Safety

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

Anrebpa xoHe caHIap TEOPUSICHI 2 /
Anrebpa u Teopus uncen 2 /
Algebra and Number Theory 2

JIu anreOpanapbIHBIH TEOPHUACHIHA KiPICIIE KOHE OHBIH KopceTimimi /
Beenenue B Teoputo anre6p JIu u ux npeacrapineHuit /
Introduction to the Theory of Lie Algebras and its Representations




AHaTUTUKAIIBIK TEOMETpUS /
AHanuTHYeCKas reoMeTpust /

Analytic Geometry

ChI3BIKTHIK anredpa skoHe reoMeTpus /
Jluneiinas aaredpa u reometpus /
Linear Algebra and Geometry

[TnaHUMEeTPUSIIBIK €CEeNTEP Il MIEITY TPAKTUKYMBI /
[IpakTUKyM 10 pelIeHUIO TIIAHUMETPUYECKHX 33124 /
Practical Work on Solving Planimetric Tasks

[Tnaammerpust 6OMBIHIIIA €cenTep Il My dIicTepi /
Mertopl peleHus 3a1a4 1Mo IIaHUMETPHH /
Methods for Solving Tasks in Planimetry

Maremarukansik Tangay 11/
Maremarnueckuii ananus 111 /
Mathematic analysis 111

Kem aitHpiMans! GyHKIUSHBIH TUQGEpeHIHATIBIK ecenTeyi /
JuddepenunanbHoe ucuucieHue QyHKIIMA MHOTUX MIEPEMEHHBIX/
Differential Calculus of a Function of Several Variables

HI/ICerTTi MaTeéMaTHKa )XKOHC MaTEMaTHUKAJBbIK JIOTHUKA /
I[I/ICerTHaSI MareMaTnukKka 1 MarTeMaTudccCKas JIOrukKka /
Discrete Mathematics and Mathematical Logic

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

CrepeoMeTpHsIIBIK eCenTep/Ii MEeTy MPaKTHKYMBI /
[TpakTHKyM 10 PELICHUIO CTEPEOMETPHUCSCKHX 3a/1a4 /
Practical Work on Solving Stereometric Tasks

CrepeomeTpust OOMBIHIIA eCeNTEPIi ey dicTepi /
MeTop! pereHus 3a1a4 1Mo cTepeoMeTpun/
Methods for Solving Tasks in Stereometry

Juddepenumanapik Tenaeyep /
Juddepenunansupie ypaBHeHus /
Differential Equations

Matematukansik (hu3nka TeHaeynepi /
VYpaBHeHHsI MaTeMaTu4eckon Gu3nku /
Equations of Mathematical Physics

OnumnuaganblK ecenTep/al Menryaiy oaicTepi /
MeTo/bI perieHus OMMMITHAAHBIX 32124 /
Methods for Solving Competitive Tasks

CraHgapTThI €MeC ecenTep/ii menry 9aicTepi /
MeTob! peleHust HeCTaHIapTHBIX 3a1a49 /
Methods for Solving Non-Standard Tasks

MareMaTHKaJIBIK CayaTThUIBIKTBI KaJIBIITACTBIPY d/icTeMeci /
Metoauka opMUpOBaHHSI MaTEMaTHUYECKONH TPAMOTHOCTH /
Method of Forming Mathematical Literacy

MareMaTHKaIIbIK CayaTThIIBIK OOMBIHIIA €CENTEPIi IIelry daicTemeci /
Mertoauka pelieHus 3aa4 0 MaTeMaTHYECKOW TPaMOTHOCTH /
Methods of solving problems in mathematical literacy

Maremarukansik Tangay [V /
Maremarnuecknii ananus [V /
Mathematic analysis IV




Ker aiitHpIMaibl QyHKITUSTHBIH HHTETPAJIABIK €cenTeyi /
WuTerpanpHoe ucunciaeHne GyHKIUNA MHOTUX ITEPEeMEHHBIX /
Integrated Calculations of Functions of Many Variables

Ce3 ecenTepi menry NpakTUKyMBI /
[IpakTHKyM MO PEIICHUIO TEKCTOBBIX 3a7a4 /
Workshop on Solving Text Tasks

MareMaTukaaaH ce3 ecenTep/Il Menryaiy aaicTepi /
MeTo/IbI peleHust TEKCTOBBIX 3a1a4 110 MaTEMaTHKE /
Methods of Solution Text Tasks in Mathematics

MareMaTHKaHbI OKBITY 9JIICTEMECIH/IET] aKImapaTThIK TeXHOIoTusIap /
WNudopmanroHHbIe TEXHOJIOTUU B METOIUKE MPETIOIaBaHUsI MATEMATUKH /
Information Technologies in the Methodology of Teaching Mathematics

Kasipri 6iniM 6epy TexHoaorHsiapbi/
CoBpeMeHHbBIC 00pa30BaTEIbHBIC TEXHOIOTHH /
Modern Educational Technologies

Minor

JucoumamHa 1
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1
Elective disciplines for 1nd year students

1 kypc cTyaeHTTepiHe apHAJIFaH JIeKTHBTI IIHAEP / DJIeKTHBHbIE IUCHUILIUHBI I CTy1eHTOB 1 Kypca /

Inemenmapavik mamemamuxa / Inemenmapuas mamemamuxa / Elementary Mathematics

OKy maxcamut / Yueonasn uens | Purpose

Crynenrrepre MaTeMaTUKaHbIH HeTi3ri
YFBIMIIQPBIH ~ YHpETy, CTYICHTTEpIiH ipredii
MaTeMaTUKAIIBIK JalbIHIBIK ICHTCHiH apTThIPY

OOyyeHne CTYICHTOB OCHOBHBIM TMOHATHUSAM
MaTEMAaTHKH, MOBBIIIEHHUE YpOBHSI
byHIaMeHTaIbHON MaTeMaTH4YECKON
MOATOTOBKHU CTYJICHTOB

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

Homuiceci / Pesynemamot 00yuenusn /Learning o

utcomes

OKbimy
Kypcersl COTTi asiIKTaraHHaH KeliH
OimiManymbLIap
1. MmareMaTUKaJbIK JKOHE KapaTbUIbICTaHy

FBUIBIMJIAPbI UK IOHJIEPIH 9pi Kapail oKy yIliH

KKETTI JJIEeMEHTap MaTeMaThKa Heri3zepiH
MEHTepei;

2. paIMoHAIIBIK, UppaMOHAIIBIK,
KOPCEeTKIIITIK, J0rapupMmIiK,
TPUTOHOMETPHSUIBIK ~ ©PHEKTEp/AIH TeHOe-TeH
TYPJCHIIpYIEpiH OpBIHAN anajpel,

palMOHANIBIK, UPPALMOHAIIBIK, KOPCETKIIITIK,
JorapuMmMIiK, TPUTOHOMETPHSUIBIK TEHAEYIepAi
YKOHE TECHCI3MIKTEP il mierie Outel;

3. OpHEKTEP/iH, TEeHACYIEPAiH,
TEHCI3IKTEePIiH TYPJEPiH TaHbIM, TCHACYIEP/Il
KOHE TEHCI3AIKTEp/il IIeNTy SICTepiH TaHIal
aTaJel;

4. TeHJiey MEH TeHCI3IKTI LNy YIIiH TeHOe-TeH
TYPJICHIIPYJAEpAi, al chlOaiyiac MOHAEPl OKY
YIIiH TeHJeY MEH TeHCI3IKTI KOJIJJaHa aja/ibl;

5. Ka)KeTTI JKarmaima aHBIKTaMaJIbIK
MaTepUaIIapabl, KATbKYISITOPABI, KOMIBIOTEP I

MMocae ycmemHoro
odyuyarwimuecs OyayT
1. 3HaTH OCHOBEI BHCMeHTapHOﬁ MaTEMAaTUuKU,
HEOOXOAUMBIX Ui JalbHEHIIero H3y4eHus

3aBeplIeHHsl  Kypca

JVCHATIIINH MaTeMaTH4eCKOro u
€CTECTBEHHOHAYYHOI'O 1IUKIIA;

2. yMEThb BBIIIOJIHATh ~ TOYKJIECTBEHHBIC
npeoOpa3oBaHus palMOHAIBHBIX,
VUPPALMOHAJIBHBIX, IIOKA3aTeNbHBIX,
JorapupMHUECKUX, TPUTOHOMETPUYECKUX
BBIPDAKECHHM, MOXET PEIINTh pPalHOHAIbHBIE,
UPpALMOHAJIBHEIE, [IOKa3aTeNbHBIE,
norapudmuueckue, TPUTOHOMETPUYECKHE

YPaBHEHUs U HEPABEHCTBA,
3. pacrio3HaBaTh BUJBI BRIPAKCHUHN, YPAaBHEHHIA,
HEpaBEHCTBA, YMETh BHIOPATh METO/Ibl PEIICHUS
YPaBHEHUI U HEPaBEHCTB;

4. YMETh IPUMEHATh  TOXICCTBEHHBIE
npeoOpa3oBaHus MpH pEHIeHUH YpaBHEHUH U
HEPaBEHCTB, & YpPAaBHEHUs U HEPABEHCTBA JUIA
W3YYEHHUS CMEXHBIX TUCLHUILINH;

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




naijanaHa OTBIPBIN, MPAKTUKAIBIK CHIIATTHI
ecenTep/Ii )KoHEe ChIOaiiyiac MOHIEPACH ecenTep/Ii
[Ienly YIIiH Heri3Ti  YFbIMIApAbl, SmicTepni
KOJI/1aHa allajibl;

6. JKOFappl  MaTeMaTuKa
3JIEMEHTap MaTeMaTHUKaHbIH
arrnapaTblH TAJIIAd aJlajibl;

7. 6acka IUKJIIIK TIOHEPIC MMaii1a 00IaThIH KOHE
coiikec OLTIMII Tamam €TeTiH ecenTepAl IIenry
YIIiH 3JeMEHTap MaTeMaThuKa OUTIMIH KoJjaaHa
aJIaJIbl.

8. osjemeHTap MaTeMaTHKaHBIH Ka3ipri aamy
OarpITTaphlH  Olnesi, SJeMeHTap MaTeMaThKa
oicTepin TeopeManapabl TOIETIICYTE,
MaTeMaTHKAHBIH Oacka TapaysaapbIHbIH
€CenTepiH IIenIyre KOJIAaHa bl

TYPFBICBIHAH
YFBIMJIBIK

5. yMETb MPUMEHATh HW3YYECHHBIE IOHATHUSA,
METOABI I peleHus 3anad IPAKTUYECKOIo
XapakTepa W 3a1a4 U3 CMEXKHBIX IUCLMIUIMH C

HCIIOJIB30BaHHUEM Ipu HeO6XOI[I/IMOCTI/I
CIIpaBOYHBIX MaTcpHraJioB, KaJIbKYJIATOpPA,
KOMIIBIOTEPA,

6. yMeTh aHaIM3MPOBATH MOHATHUHBIA armapar
DJIIEMEHTAapHOM MAaTEMaTHUKU C TOYKU 3pEHUs
BBICIIICHI MAaTEMAaTHUKH;

7. yMeTb MPHUMEHATh 3HAHUS 3IIEMEHTAPHOMN
MaTE€MaTHKH JJI PELICHUS 3a/]1a4, BO3HUKAIOIINX
B JIUCUUIUIMHAX JIPYTUX LUKJIOB M TPEOYIOIIMX
COOTBETCTBYIOIINX 3HAHUM;

8. 3HaThb COBpPEMEHHbIC HANpaBJICHUS Pa3BUTHUS
AJIEMEHTAapHOW MAaTEMAaTHKU U €€ NPUIIOKECHUM,
IIPUMEHSET METOJBI DJIEMEHTAPHOM MAaTEeMAaTUKU
K JIOKAa3aTelIbCTBY TEOPEM, PEIICHUIO 3aaad
MaTE€MaTUKU

disciplines using reference materials, a
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 cooepcanue Kypca/ C

ourse summary

Haktet canmap. EYOB, EKOE, cannapasl
CaJIBICTBIPY, CAHHBIH MOyJi. Ti30exTep.

ApudmeTnkanbix KOHE T€OMETPHSIIBIK
nporpeccusiiap.OpHEKTI TeHOe-TeH
TYPJEHAIpYIEp. Kepcetkimrik JKOHE
sorapudmaix OpPHEKTEP/II TeHOe-TeH
TYpJAEHIIpyaep.  DneMeHTap  (QyHKUUsIAp.
TpancuenaentTik  ¢QyHKUMsAIap. ANreOpabiK
TEeHIeyJdep MeH TeHCi3aikrep. bemmek -
pammoHan, MOIYJAbMEH TEHIEYIep  JKOHE

TeHci3aikTep. Jlorapudmaik xoHe KOPCETKIIITIK
TEHJIeYJIep MEH TEHCI3MIKTEP/Il MIeNTy.
TeHci3mikTep MeH TEHCI3IIKTEp IKyHenepiHn
mienry. TpUroHOMETPHSUTBIK (DyHKITUSIIAP.

HetrictBurensuble uncna. HOJl, HOK, cpaBuenue
yucen, Moaynib uucia. [locnemoBarenbHOCTH.
Apudmernueckne u r€OMETPUUYECKHE
nporpeccu. TOXIECTBEHHBIE TPEOOpa30OBaHUS
BbIpaxeHUH. TOXXIeCTBEHHBbIE TPeoOpazoBaHUs

MOKa3aTeIbHbBIX u aorapupMuUecKux
BBIPAKECHUM. DnemMeHTapHbIe GbyHKIHM.
TpancuenaentHole ¢GyHKIMH. AnreOpanueckue
YpaBHEHHUS u HEPaBEHCTB. HpobHo-
palfoHaJbHbIE  YpPaBHEHMs, ypaBHEHUS W
HEPABEHCTBA c MOJIYJIEM. Pemenune

Jorapu(pMHUUECKUX U MOKa3aTeIbHBIX YPaBHEHUM
U HepaBeHCTB. PellieHHs] HEpPaBEHCTB U CUCTEM
HEpaBeHCTB. TpuroHoMerpuyeckrue QyHKIUH.

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.

of
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TpuronomeTpusiiblk  epHeKTepai Typienaipy. | [IpeoOpasoBanus tTpuroHomerpudckux | Transformations of trigonometric expressions.
TpUrOHOMETPHUSIIBIK, TEHIEYJIEP MeH | BeIpakeHHi. TpuronoMeTpruyeckue ypaBueHus 1 | Trigonometric equations and inequalities
TEHCI3HIKTEp HEPABEHCTBA

Ilocmpexsusummepi / Ilocmpexsuzumwt/ Postrequisites

MaremMartukanbIK Tangay 1

| Maremarnueckuii anaiaunsl

| Mathematical Analysis 1

bazoaprama scemexuici / Pykoeooumens npozpammer/ Programme manager

PancoBaI'.T.

‘ PancosaI'. T.

| Raisova G. T.
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Mekmen mamemamuKacvolHblH, manoayisl 601imoepi / H3opannvie pazoensvt WKOIbHOU Mamemamuxu /

Selected Sections of School Mathematics

Oky maxcamul / Yueonan yenv/ Purpose

CTyaeHTTEpiH JTOTUKANIBIK JKOHE aTOPUTMIIK
OlJIaybIH, MATEMATUKAJIBIK MOJICHUETIH IAMBITY

PasButHe 'y  CTYIEHTOB  JIOTUYECKOTO U
AITOPUTMHUYECKOTO MBIILICHHUS,
MaTeMaTHYECKOI KyJIbTYpBI

Development of students ' logical and algorithmic
thinking, mathematical culture

OKbimy

Homuiceci / Pesynoemamot 00yuenusn /Learning o

utcomes

Kyperbl ¢oTTi  asikraraHHaH KeiliH Ourim
aJIymbLiap

1. MmexTen MaTeMaTuKa KYpPCBIHBIH €CenTepiH
[Ienly YIIH KOJIJAaHBUIATBIH (QopMylianap MeH
KacueTTep/i oinen;

2. MEKTeNl MaTeMaThKa KYPCHIHBIH €cenTepiH
HICIIyAiH ~ OPTYPJi  OMICTEpiH  aHBIKTAW[BI,
OPHEKTIH, TeHACYJIEP/IIH, TEHCI3AIKTIH TYypJIepiH
TaHbII, TEHACYJIEP MEH TeHCI3IIKTep Il MIENTy/AiH
OMICTEPIH TaHAAN anajbl;

3. paluoHAabl, UPPALMOHANBI, KOPCETKIIITIK,
Jorapu@miK, TPUTOHOMETPHSIIBIK OpHEKTEP/AIH
yKcac  TYpJCHIIpyJepiH OpbIHIAll  amansl,
palMoHANIbI, WPPALUOHANIBI, KOPCETKIIITIK,
norapuMmMIiK, TPUTOHOMETPHSUIBIK TeHISYIep/ai
YKOHE TEHCI3MIKTEP Il MISTIe aJlajbl;

4. TeHyeynep MEH TeHCI3IKTep/i HIenry Ke3iHae
yKcac TYpJACHAIpYJAepi, ajl TEeHJAEY MEH
TEHCI3AIKTI apajac MoHJAEp/l OKYy YILIiH KojJaHa
aapl;

5. TpPaKTUKAIBIK CHIATTaFbl €CeNnTepli >KoHE
Kaxer OoifaH  JKarmaiila  aHBIKTaMalbIK
MaTepHalAap/abl, KAIbKYIATOP/bl, KOMIIBIOTEP/1
naiilanasa OTBIPBIN apanac MOHAEpIl IIenry
YIIiH 9iCTep/i KOJIJaHa alajbl;

IHocae ycmemHoro
oOyuarommecsi OyayT
1. 3HaTh (hopMyIIBI U CBOMCTBA, IPUMEHUMBIE /TS
pelIeHHs 33124 MKOJIBHOTO Kypca MaTeMaTHKH;
2. ompeiensaTbh PpazIUYHble METOJbl PpEIICHUs
3ajJjad  OIKOJBHOTO  Kypca  MaTeMaThKH,
pacrio3HaeT BUJABl BBIPAXEHUHU, YpaBHEHHI,
HCPAaBCHCTBA MOXKCET BBI6paTI>MCTOI[I)I pemicHuAd
YpaBHEHHH U HEPABEHCTB;

3aBeplIeHHsl  Kypca

3. yMEThb BBIIIOJIHATh ~ TOYKJIECTBEHHBIC
npeoOpa3oBaHus palMOHAIBHBIX,
HUPPALMOHAJIBHBIX, IIOKA3aTEIbHBIX,
JorapupMHUECKUX, TPUTOHOMETPUYECKUX
BBIDAKECHHM, MOXET PEIINTh pPalHOHAIbHBIE,
UPpALMOHAJIBHEIE, [IOKa3aTeNbHBIE,
norapudmuueckue, TPUTOHOMETPUYECKHE
YpaBHEHUs U HEPABEHCTBA,

4. YMETb  NPUMEHUTb  TOKJECTBEHHBIC

npeoOpa3oBaHUsl NpPU PEIICHUH YPAaBHEHUH U
HEPaBEHCTB, a ypaBHEHUS U HEPABEHCTBA IS
U3yUYEHHs] CMEXHBIX JAUCIUILIINH;

5. YMETb IPUMEHSITh METOIbI JIJIs pEILICHUs 3a/1a4
IIPAKTUYECKOI0 XapakTepa U 3aJa4 U3 CMEKHBIX
JUCLUTUIMH c UCITIOJIb30BaHUEM npu

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;
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6. >KOFappl MaTeMaTHKa TYPFBICHIHAH MEKTeIl
MAaTEMAaTHKACBIHBIH ~ YFBIMIIBIK anmnapaThiH
TaJiian ajagsl;

7. Oacka IUKIJEp MOHACPIHIAE Maiaa 0oJaThiH
KOHE THICTI OUTIMJII Tamam eTeTiH MIiHAETTep.i
IIeNry YIIiH MEKTEN MaTeMaTUKachl OuUTIMIH
KOJIJIaHa aJiajibl;

8. MekTenm MaTeMaTHKAChIHBIH Ka3ipri aamy
OaFbpITTAPBIH JKOHE OHBIH KOCBIMIIAJIAPBIH OiIei,
TeopeMaapabl JIOIIeNIeyTe, MaTeMaTHKa
€CeNTepiH IIenryre KapamahblM MaTeMaTHKa
OMICTEPiH KOJITaHA b

HEOOXOJUMOCTH  CIPaBOYHBIX
KAJIbKYJIATOPA, KOMIIBIOTEPA;

6. yMeTh aHaIM3UPOBATH MOHATHUHBINA ammapar
LIKOJIBHOM MaTeMaTUKHU C TOUYKH 3PEHHS BBICIIEH
MaTE€MaTUKU;

7. yMeTb MPHUMEHATh 3HAHMUS  LIKOJbHOMN
MaTE€MaTUKH JJIs PELICHUS 3a]1a4, BO3HUKAIOIINX
B JIUCUUIUIMHAX JIPYTUX LUKJIOB M TPEOYIOIIMX
COOTBETCTBYIOIINX 3HAHUM;

8. 3HaThb COBpPEMEHHbIC HAlpaBJICHUS Pa3BUTUSA
IIKOJIbHOM MAaTE€MaTUKU M €€ MPUIIOKECHHM,
IIPUMEHSIET METOJBI JIEMEHTAPHON MaTeMaTUKU
K JIOKa3aTeNbCTBY TEOPEM, PELICHHIO 3a7ad
MaTEMaTUKHU

MaTepualoB,

7. is able to apply knowledge of school
mathematics for the solution of the taskss arising
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

Kypcmuiy kbickawa mazmynwt / Kpamxoe cooepycanue Kypca/ C

ourse summary

Tenneynep MeH TeHJeyslep >KYHeciH IIemy,
OyHKIUAIAp JKOHE  OJIapAblH  KacuerTepi,
IIporpeccusnap, Marpuuanap JKOHE
aHBIKTAYBIIITap, AKCHOMATHKA,

[Tnanumerpust (ymoypblutap, TepTOypbIIITAp,

KenoypsITap), Crepeometpus
(mapannenenunenTep, npusManap,
nupamuaiap), TpuroHoMeTpuUsIIBIK
byHKUMsATap  JKOHE  OJIApIBIH  KacHeTTepi,
TpuroHOMeTpUSIIBIK ~ TEHAEYJAepal ey,

TpuroHOMeTpUsIIBIK COMKECTIKTED,

[llexktep >koHe y3aikci3AiK, TybIHABLIAP >KOHE
OJIapJIblH  KOJIJAHBUIYbl, AHBIKTAIFaH JKOHE
aHbIKTAJIMaraH WHTErpayiap

Pemenue ypaBHEHUH U CHUCTEM YpaBHEHUH,
dyHknmu W uUX cBoucrBa, [Iporpeccun,
Martpuusl u onpenennuTeny, AKCHOMaTHKA,

[Inanumerpus (TpeyroyibHUKH,
YeThIPEXyTOJIbHUKH, MHOTOYTOJIbHUKH),
Crepeomerpust  (mapajuieienunebl, MPU3MBI,

nupamubl), TpuroHomerpudyeckue QyHKIUH U
X CBOWCTBa, PelleHne TpUTrOHOMETPUUYECKHX
ypaBHeHUH, TpUrOHOMETPUUYECKUE TOKICCTBA,
[Ipenensl u HEMPEPBIBHOCTH, [Ipon3BOIHEIE U UX
IIPUIIOKEHUS, OnpeneneHHblil u
HEONPEIEIECHHBIN UHTETPAIbI

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

Iocmpexsusummepi / [locmpexeuszumwt/ Postrequisites

MaremMatukaibIk Tangay 1

| Maremaruueckuii anamms|

| Mathematical Analysis 1

bazoaphama rcemexwici / Pykosooumenw npozpammel/ Programme manager

PancoBaI'.T.

| PancosaT. T.

| Raisova G. T.
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2
Elective disciplines for 2nd year students

2 Kypc CTy/JeHTTepiHe apHAJIFAH YJIEKTHBTI MoH/Iep / DJIeKTHBHbIE JUCHUILTHHBI ISl CTY/IEHTOB 2 Kypca /

Mamemamuxanvix manoay Il / Mamemamuueckuii ananusz I1 / Mathematic analysis 11

Oky maxcamul / Yueonan yenv/ Purpose

bip aiiHpiManbel (QYHKIUSHBI HHTErpalysiay
TEOpUsACH OOWBIHIIA OKyWenmi OuriM  amy;
TEOPHSUIBIK JKOHE IPAKTUKAJIBIK €CETITEP/Il Iy
JaF bLIAPHI; MaTeMaTHUKaHbBIH Oacka
cayajapbiHaa O1UTiM/II KOJIIaHyFa JalbIH 00y

[ToryueHne  CUCTEMATU3UPOBAHHBIX  3HAHUU
TEOPUH WHTETPUPOBaHUS (DYHKIMH  OJIHOM
[IEPEMEHHBIX ; HABBIKOB PELIECHUS TECOPETUYECKUX
51 IIPaKTUYECKUX 3a/1a4;FOTOBHOCTH
WCIIOJB30BaHUsl 3HAHUU B JpPYTrUX paszenax
MaTE€MaTHKHU

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

Homuiceci / Pesynemamot 00yuenusn /Learning o

utcomes

Kypersl corTi asikraranHaH KeiiH Ourim
aJIylbLiap

| .aHBIKTaIMaFaH )KOHE aHBIKTAIFaH UHTETpasIap
TEOPHSCHIHBIH HEri3rl YFBIMAAPBIH OUTYy >KOHE
oJIapbl MEKTETI MaTepPHaIIbIMEH CaIBICTBIPY

2. MeKTeNn  MaTeMaTHKachlHbIH  KeWoip
OenimMzepiH OKyFa KaXeTTl MHTerpaiiapabl
€CeNTeYy/IH OpTYpil OSHICTEpiH aHBIKTAy >KOHE

XKBIpaTy

3. aHBIKTAJIMaFaH KOHE aHBIKTAJIFaH
WHTETpaJIap TEOPHSCHIH KOJJIAHBII ECerTep
HIBIFApYABI TYCIHAIPY;

4. WHTErPALMSIHBIH opTypIi o/icTepiH

KOJIJaHaJbl, COHBIMEH Karap KojjgaHOanapiaa
OJIapIBIH HHTEPIIPETAIIUSICHIH KOPCETEI];

5. KonnmanOansl ecentepli (aydaHbIH, KOJEMiH,
JIOFAaChIHBIH Y3BIHJBIFBIH, aifHATy OeTiH Taly)
HIeNTy YIIiH MHTErpaigap TEOPHSCHIH KOJJIaHY
KOHE  oJapAbl  MEKTel  MaTepuallbIMEH
CaJIBICTBIPY;

IMocse 3aBepuieHusi Kypca oOy4yarouimecs
oyayT

1. 3HATh OCHOBHBLIC IIOHATUIA TeOpI/II/I
HEOMpEACNIEHHOTO U OMpEeeIEHHOT0 WHTEeTpaa
U COIIOCTABJISICT UX CO IIKOJIBHBIM MaTCpI/IaJ'IOM
2. OmpenensaTh U OTIAMYATh Pa3IUYHBIE METOJbI
BBIYUCJIICHUA I/IHTCFpaJ'IOB HCO6XO}II/IMBIC JJIA
M3YYEHHUS HEKOTOPBIX pa3JelioB  IMIKOJIbHOU
MAaTCMAaTHUKHU

3. OOBSICHATH pelieHue 3a7ad 10 TeOpUu
HEOIPEICIICHHOTO U OTIPECIICHHOT0 HHTETpaJa,
4, MPUMEHSITh pa3nyuHbIC METOIBI
HHTeTpHpOBaHHH, a TaKXeE JIGMOHCTpI/IpyeT nux
TOJIKOBaHHE B IPUIIOKEHUSX;

5. IPUMEHSATH TEOPUIO UHTETPAJIOB JJISl PELICHUS
NPUKIAIHBIX 3a7ad (HaXOXKICHHE Lo/,
o0bema, ITUHBI TyTH, TOBEPXHOCTHU BPAIICHUS) U
COIIOCTABJILACT UX CO IIKOJIBHBIM MaTepI/IaJIOM;

6. aHaIM3WPOBAaTh M CPABHUBATH ITOJTYYCHHBIC

PC3YyJbTaThI, YMCCT YIopsa0491BaTh

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);
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6. aJBIHFAaH HOTIDKENEpAl Taljgay  JKOHE
CAJIBICTBIPY, HOTHIKETe JKETy YIIH 3epTTeyIi
YUBIMIACTBIPYABl  Oinemi  (aHTUTYBIHABLIAPIBI
Taldy, WMHTErpaIAbl CCENTEYy JKOHE OJap/IbIH
KOCBIMIIIAJIAPBIH KOJIJIaHY);

7. ecentepal memnry (3epTTEy) alrOPUTMIEPIH
xKacay )KOHE aIbIHFaH HOTHXKEIICP/Ii KYHeTey;

8. ecenrtepai HeMece MaNliMIEMeNepAl MenryaiH
(momenyey) TMiIMII QIICIH TaHAAYIbI AHBIKTAY.

UCCIICIOBAHMSI IS JIOCTHDKEHHUS pe3yibTara
(HaxoXAeHHEe TEepBOOOPA3HBIX, BBIYMCICHHE
MHTETPAJIOB U UCIIOJIB30BAHNE UX TPUIIOKEHUH );
7. pa3pabaTelBaThb  ITOPUTMBl  PEIICHHSA
(uccnenoBaHusl) 3ajady M CUCTEMATU3UPYET
HOJYYEHHBIEC PE3YNIbTATHI;

8. ompenensaTe BBHIOOP APPEKTUBHOTO METONA
peumieHuss  (IOKa3zaTeNbCTBA) — 3alady MM
YTBEPXKICHHSL.

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

8. determine the choice of an effective method for
solving (proving) problems or statements.

Ilpepexseuzummepi / Ilpepexeuzumot / Prerequisites

MaremaTukansik Tangay |

‘ Marematnuyeckui anaius |

| Mathematical analysis |

Kypcmuiy kbickawa mazmynst / Kpamxoe codepycanue kypca/ Course summary

AHBIKTaIMaraH UHTErpal. Parmonan
byHKIMsITapABI MHTErpaijay. Paunonan
OemmexkTepal uHTerpangay. JKait paumonan

OemmexTepAl MHTerpangay. Mppanuonan xoHe
TPUTOHOMETPHSIIBIK GbyHKIMATapABI
uHTerpanjay. Kelbip wuppannoHaIIbIKTapbIH
MHTETpalusICchl. AHBIKTAIFaH MHTerpai. Puman
MHTErpaibl Typajsl TyciHiK. MHTerpanasiH O6ap
00JTyBIHBIH Komm KpUTEpHifi. HapOy
WHTETPAIIBIK KOCBIHIBIIAPEl JKOHE OJIAP.IBIH
Kacuerrepi. HpioTon-JleitOHuI  popmynachl.
Kazpik  durypaneiH ~ aymadbsl.  JoFaHBIH
Y3BIHIBIFBI. AMHaTy JIeHEeCiHIH KejeMi. AlHamy
JIEHECIHIH O€Tl. aHBIKTAJIFaH WHTETPAJIbIH
Keiolp  Qusukanelk  KocbiMmanapbl.  Kymr

AKYMBICHl. KHCBIKTBIH CTaTHKaJIbIK MOMEHTTEpI
kKOHE  aybIpiblKk  meHTpi.  Jypeic  emec
UHTEerpanjgap aHblKTamanapsl. Jlypeic emec

MHTErpajiap YIIiH Keillip HHTerpanasl ecentey
dbopmynamnapel. Tepic emec (QyHKIUIAPIABIH
Iypbic emec HHTerpangapbl. Jlypeic emec

Heonpenenenusiii unterpan. HWHTerpupoBanue

pannoHanbHBIX  GyHKIMH. HHTerpupoBanue
palMoHaNbHBIX  ApoOeil.  MHTerpupoBaHue
IIPOCTBIX palrOHAIBHBIX Ipo0ei.
WHurerpuposanue UPPALMOHAIIBHBIX u
TPUTOHOMETPUYECKUX (GYHKIMH.
WHurerpupoBanue HEKOTOPBIX

uppanuoHanbHocTel. OnpeieieHHbIN HHTEerpal.
ITonsitue mHTerpana Pumana. Kpurepuit Kommn

CylIeCTBOBaHUs  MHTerpana. VIHTerpajibHble
cymmol Jlap0y u wux cBoiictBa. Popmyna
Hgerorona-Jleioumnna. ITmomans IUIOCKOU

¢urypsl. Jnuna ayru. O0beM Tena BpalleHUs.

[ToBepxHOCTh TE€Na BpAIICHUS. HEKOTOPHIC
buznyecKkue  MPHIOXKEHUS  OMPEIEIICHHOTO
uHTerpana. PaGora  cunbl.  Craruueckue
MOMEHTBl ¥ LEHTpP  TSKECTH  KPHUBOM.
Ormpenenennsi HECOOCTBEHHBIX  MHTETPAJIOB.
Hekotopsie (hopMyITBI HMHTETPaJIbHOTO

MCUUCIIEHUS Ul HECOOCTBEHHBIX MHTETPaJoB.
HecobcTBeHbIe HHTErpalibl 0T HEOTPUIATEIbHBIX

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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WHTETPAJIApIbIH KUHAKTBUIBIFEI yiIiH Kormm
Teopemacel. Jlyppic emec HMHTerpaiiapiblH
aOCONIOTTI  JKMHAKTBUIBIFBL.  Jlypeic  emec

HHTCrpalgapablH ) KUHAKTAITYbIH 3CPTTECY.

¢ynkumu.  Teopema  Komm — cxomumoctn
HECOOCTBEHHBIX  MHTErpajoB.  AOCONIOTHas
CXOJMMOCTh ~ HECOOCTBEHHBIX  HMHTETPAJIOB.

HccnenoBanue Ha CXOAUMOCTh HECOOCTBEHHBIX
WHTErPAJIOB.

integrals. Investigation of convergence of
nonconvergent integrals.

Ilocmpexsusummepi / [locmpexeuszumat/ Postrequis

ites

Maremarukansik Tangay I1I
Kem aitHpiManbl (yHKIIUSHBIH
nuddepeHIMATIBIK ecenTeyi

Marematnueckuii ananu3 111
JuddepenunansHoe ncHUCIEHUE PYHKIIUH
MHOTHUX IIEPEMEHHBIX

Mathematical analysis 111
Differential Calculus of a Function of Several
Variables

bazoaprama rcemexwici / Pykoeooumens npozpammel/ Programme manager

Hocnynosa YimekeH KapuMmoBHa

‘ Hocnynosa Yimeken KapumoBHa

| Dospulova Ulmeken Karimovna
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bip aiinvimanv pynkyuanviyy unmezpanowik ecenmeyi / Hnmezpanvnoe ucuucienue ynKyuu 00HOI nepemennoi /

Integral Calculus of a Function of One Variable

Oky maxcamul / Yueonas yenw / Purpose

«bip aitHBIManBl (YHKIMSHBIH HWHTETPAJIBIK
ecenTeyi» MoHI OOWBIHINA JKYHENl TEOPHSUIBIK
OuTiM  aldy  JKOHE  OHBIH  INPAKTHKAJBIK
KOJJIAHBUTYBIH HUTEpy, CTYISHTTEPIiH O31HIIK
KYMBICBIH O€IICEHAIPY.

[IpuoOperenne cucTEeMaTHYECKUX 3HAHUNA IO
nporpamme  aucuuiuiuHbel  «MHTerpaibHOE
ucurciaeHrue (GyHKIUU OJHOM MepeMEeHHOW» u
MPaKTUYECKOe MX MPUMEHEHUE, AaKTUBU3AIUS
CaMOCTOSITENIbHOM pabOThI CTY/IEHTOB.

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 / Pesynoemamot 00yuenusn /Learning o

utcomes

Kyperbl ¢oTTi  asiKkraraHHaH KeiliH Ourim
aJIymbLiap

1. mHTerpanapl ecentey TEOPUSCHIHBIH HEri3ri
YFBIMJIAPbIH OlTy KOITEereH aiHbIMAaIbLIapIbIH
GbyHKIUSITAPHI,

2. ecelliK XoHE KUCHIK ChI3BIKTHI HHTETPAJIIapAbl
€CeNTeY/IH OpTYpil OSHICTEpiH aHBIKTAy >KOHE
aXBIpaTy;

3. eceliK oHE KHUCBIK CBI3BIKTBI MHTErpaaiap
Teopuschl ~ OOWBIHIIA  ecenTepil  LIemIyl
TYCIHAIpY;

4. MHTErPALMSHBIH opTypdi ozicTepiH
KonganbiHb3 (Koc, YIITIK, KHUCBIK CBI3BIKTHI,
0eTTIK HHTErpaniap) KOHE oJ1apibl
KOCBIMINIAIap/ia TYCIHAIPY/i KOpPCeTiHi3;

5. KonpgaHOanmbl ecenTepial  IIemy  YHIH
MHTErpajiap TEOPHSCHIH KOJITaHBIHBI3
(aymannpl, keaemi, OETIHIH ay/laHbIH Ta0y);

6. HOTIDKeNepHIi Taufgail JKoHE CalbICThIpa
OTBIPBIT, HOTWKETEe JKETy YIIiH 3epTTeyiepi
yileiMacTeipa ananel (OipHelle WHTerpajzap
TEOPHSCHI MEH OpIiC TEOPHUSCHIHBIH €CENTEpiH
weny);

IMociie 3aBepuieHust Kypca oO0y4aromniuecst

oyayT

1. 3HaTb  OCHOBHBIE  TIOHATUS  TCOPUHU
MHTETPAJIbHOIO UCYUCIEHUS (YHKIUM MHOTIHMX
HEPEMEHHBIX;

2. OnpeaAcIsATb U OTJINYAaTh Pa3JIMYHBIC MCTOABI
BBIUUCIICHUS] KPaTHbIX W KPUBOJIMHEHHBIX
WHTETPAJIOB;

3. OOBSACHATH pelleHue 3ajad 1o TEeopuu

KPaTHBIX ¥ KPUBOJIMHEWHBIX UHTETPAJIOB;

4. MIPUMEHSATH pa3iIuyHbIC METO/bI
MHTETPUPOBAHUSA (1BOMHBIX, TPOVHBIX,
KPUBOJIMHENHBIX, IOBEPXHOCTHBIX UHTETPAJIOB),
a  JIEeMOHCTPUPOBATh WX  TOJKOBAaHHE B
MIPUIIOKEHUSX;

5. IPUMEHATH TEOPUIO UHTErPATIOB Il pELICHUS
NPUKIAIHBIX 3a7ad (HaXOXKICHWE IUIOLIA/IH,
0o0beMa, MJIOLIAIU [IOBEPXHOCTH);

6. aHanMM3MpOBaTh M CpPaBHUBATH IOJyYEHHBIE
pE3yJIbTaTHI, ymeer YIOPSI0YNBATh
UCCICNOBAHUA Ul  JOCTHXKEHHs Ppe3yJbTara
(pemeHust 3aa4 TEOPUH KPAaTHBIX MHTErPAJIOB U

TEOpUU NOJIS);

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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7. ecenrtepai memy (3epTTey) alrOpUTMAEPIH
a3ipJIey JKOHE aJIbIHFaH HOTHOKEJICP/Ii JKyHeney;
8. TamcelpManapAbpl MIEMIyAiH (IoJenaey/IiH)
HeMece OSKITYIIH THIMII 9JIICIH TaHIay.

7. paspabarbiBaTh  aIrOPUTMBI  PEIICHUS
(uccnenoBaHusl) 3aad M CHCTEMAaTU3HUPYET
MOJTyYEHHBIC PE3YIbTATHL;

8. nmematb BbIOOp 3P HEKTUBHOTO
pemieHus  (JOKa3aTenbCTBA)  3a1a4
YTBEPIKICHHSL.

MeTo1a
WIn

Ilpepexeuzummepi / Ilpepexeuzumot / Prerequisites

MaremaTtukanslk Tangay |

‘ MareMarnyeckuii ananus |

| Mathematical analysis |

Kypcmuiy kbickawa mazmynst / Kpamrkoe cooepicanue Kypca/ Course summary

Kocapner  wmHTerpan. Kocapibl  uHTErpanasl
ecenTey. Y1 koHe n eneMai uarerpai. Kentik
MHTErpajigapasl  KoiaaHy. KHCBIK  CBI3BIKTBI
uHTerpainap. berrik  uHTerpammap. Opic
teopusicel. Dypbe Karapel KoHe Dypbe
TYPJIEHAIPYI.

JIBoriHOM wuHTerpan. Bsluucienue IBOWHOIO
uHTerpana. TpolWHOW M n-MepHbIA HHETerpal.
[Ipunoxenus KpaTHBIX WHTErPAIIOB.
Kpuonuneiinpie unTerpansl. IloBepxHOocTHBIE
uHrerpansl. Teopuss mnons. Paner @ypee u
npeoOpa3oBanue 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 / [locmpexsuszumat/ POstrequis

ites

Maremarukansik Tangay III, Kemn aiinpiMansl
GyHKIUSHBIH TU(depeHInanabIK ecenTeyl

Maremaruueckuii ananu3 III,
HuddepenunanbHoe ncHUcIeHUEe GYHKIIMH
MHOT'MX [T€PEMEHHBIX

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

bazoaphama rcemexwici / Pykosooumens npozpammel/ Programme manager

Hocnynosa YimekeH KapumoBHa

‘ Hocnynosa Yimeken KapumoBHa

| Dospulova Ulmeken Karimovna
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Anzebpa sncone canoap meopusacwl 1/ Anzeopa u meopus uucen 1/ Algebra and Number Theory 1

OKy makcamut / Yueonas uenw | Purpose

Crynentrepre anreOpaHbIH HETi3Ti YFBIMAAPBIH

OO0y4eHne CTYJACHTOB OCHOBHBIMHU TIOHSATHSMU

Teaching students the basic concepts of algebra:

YHPETY: CBI3BIKTBIK TOYCIILTIK, PAHT, CHI3BIKTHIK | alreOph: MaTeMaTHYECKOM konrenuuu | the  mathematical concept of linearity,
KEHICTIK, KOMIUICKC CaHJap opici JKOHE | JIMHEHHOCTH, peanu3yemMoit B moHsaTusx | implemented in the concepts of linear
KOIMYIIETIKTEp CaKHHAJIaphl YFBIMAAPBIHAA | IMHEHHOW 3aBMCHMOCTH, panra, juHeriHoro | dependence, rank, linear space, the field of
Kysere achIPbUTATHIH CBI3BIKTHIKTBIH | IIPOCTPAHCTBA, I0JIE KOMIUIGKCHBIX umcen u | complex numbers and the polynomial ring
MaTEMATHKAIBIK TY)KBIPbIMIAMAJIaPbIH OKBITY KOJIbI[a MHOTOYICHOB

Oxbimy namuorceci / Pesynomamut 06yuenus / Learning outcomes
Kypcrbl CoTTIi asiKTaraHHAaH keiiin | ITocsie  ycmemnoro 3aBepumieHusi  kypca | After successful completion of the course,
olriMasymbLIap od0yuarwmecsi OyayT students will be

1. anreOpa »oHe caHap TEOPUACHl Ma3MYHBIHBIH
TEOPHSUIBIK HET13AepiH Oity;
2. opTypiai  anredpalnblk
aHBIKTAY )KOHE aKBIPaTy;

3. anreOpaHblH anreOpaiblK amManjgapbl Oap
KUBIH PETIHJIE TYCIHIMIH TYCIHAIPY, TOI
TEOpHUSICHl MEH CaKUHAa TEOPHUSACBIHBIH HETi3ri
MOJIIMETTEPIH TAJKbLUIAY;

4. anraH  OUTIMIEpPIH  aHBIKTAYBILITAP/IbI
€CeTTey/Ie KOHE CBI3BIKTHIK TEHJIEYJIep KYHeciH
HIeUTy/e KOJJIaHy.

5. CBI3BIKTBIK TEHJEYyJIep KYHeCiH MHIelyaiH
OpPTYPJIi 9/IICTEPIH KOPCETY;

6. aNbIHFaH HOTIDKENEepIl Taljgay JKoHe
CaIBICTBIPY, (popMyIianapabl LIbIFapy;

7. nomenmeMenepial JKIKTEY KOHE CBI3BIKTHIK
KOHE EBKIMATIK KEHICTIKTepHeri ecemnrtepii
11(S11)

8. nomenneyre opTYpil TOCUIAEpAl CalbICTBIPY
KoHE Oarajay JKOHe Jonelii Oanama YChIHY

KYPBbUIBIMIapAbI

1. 3HaTh TEOPETHYECKHUE OCHOBBI COJCPIKAHMS
anredpbl U TEOPUU YHCET,

2. ompeaensTh U OTIUYATH
anredpandeckue CTpyKTyphl;

3. OOBSCHATDH MOHATHE aNTreOphl KaK MHOYKECTBA
C anreOpanyecKUMH OIeparusiMu, OO0CYKIaTh
OCHOBHBIE CBEIECHUS TEOPUU TPYINI U TEOPUU
KOJICIT;

4. TpUMEHATh TIONy4YCHHBIE 3HAHHUS TMPH
BBIYHMCIICHUH ONpPENENUTEeNeH, MpU pelieHun
CHCTEM JIMHEWHBIX YPABHEHHUM.

5. JEMOHCTPUPOBATh  PAa3THYHbBIC
pELIeHUs] CUCTEM JIMHEHHBIX YPABHEHMUIA;

6. aHAM3WPOBATh W CPABHUBATH TOJyYCHHBIC
pe3yIbTaThl, BEIBOJUTH (POPMYIIBI;

7. xnaccu(UIMPOBATH  JIOKA3aTEIbCTBA W
pemiaTh 3a7a4u B IMHEWHBIX MPOCTPAHCTBAX, TAK
Y B €BKJIMJIOBBIX MPOCTPAHCTBAX
8. cpaBHHMBAaTH W OIIEHWBATH PAa3HBIC IMOIXOJbI
JIOKA3aTeNIbCTB U apTyMEHTHPOBAHO TPEIIararh

pa3jInuHbIC

METOBI

AJIBTCPHATHBHLIC

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

2. identify and distinguish between different
algebraic structures;

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

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

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

6. analyze and compare results obtained, derive
formulas;

7. classify proofs and solve problems in linear
spaces as well as in Euclidean spaces

8. compare and evaluate different approaches to
proofs and reasonably propose alternative ones
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Ilpepexeuzummepi / Illpepexeuzumot / Prerequisites

BHCMeHTapHBIK MaTreMaTukKa

‘ BJ'ICMCHTapHaH MaT€MaTHUKa

| Elementary mathematics

Kypcmuiny kbickawa mazmynst / Kpamxoe codepycanue kypca/ Course summary

JKubrHmap TeopHsICHIHBIH DJIEMEHTTEPI,
Anrebpanap. Cannbik xyienep. Komrekc
caHjap epici. N -11i peTTi aHBIKTAYbIIITAap.
ApudMeTHKATBIK N-6IMIEMIl BEKTOPIBIK
KeHicTik. Marpumanap. ChI3BIKTHIK TCHILYIIED
x)y#eci. ChI3bIKTBIK KeHICTIKTEep. EBKIIN T
KCHICTITI.

DOJeMeHThl TEOpUU  MHOXKECTB.  ANTeOpHI.
Yucnossle cucteMsbl. [loe KOMITTIEKCHBIX YHCEN.
Omnpexnenuteny N-To mopsaka. ApupmMeTnueckoe
N-MEpPHOE BEKTOPHOE MPOCTPAaHCTBO.MaTpHILIbI.
CucreMbl JMHEHHBIX YypaBHeHUH. JluHeliHble
IIPOCTPAHCTBA. EBKIMIOBBI IOCTPAHCTBA.

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 / [locmpexeuszumeut/ Postrequis

ites

AHaIUTHKAIBIK TeOMeTpus1, Anredpa xoHe
caH/iap TEOPHSICHI 2

AHanutuueckas reomeTpusi, Aiaredpa u Teopust
qucen 2

Analytical Geometry, Algebra and Number
theory 2

bazoaprama rcemexwici / Pykoeooumens npozpammel/ Programme manager

Ackaun0OaeBa I'. b.

\ Hemucenos b. H.

‘ Demisenov B. N. , Ascanbaeva G. B.
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Kommymamuemik anceopa/ Kommymamuenan anzeopa/ Commutative Algebra

OKy makcamuwt / Yueonan yenwv/ Purpose

OlTiM  anmymipuIapFa KOMMYTATHUBTI CaKHHAJIap
’KOHE OJIapJblH KOJJIAHBUTYBl Typajbl >KyHemi
oimimai KAJIBIIITACThIPY, MaTeMaTHKaJIbIK
OWNayblH,  JIOTUKAIBIK  OWIAyblH  JKOHE
anreOpabIK KYPBUTBIMIAPAbI Tangay
JaFIbIIIAPBIH JAMBITY.

dbopMupoBaHue y 00yJarmuxcst
CHCTEMAaTHYECKMX 3HAHUA O KOMMYTATHBHBIX
KOJIbIIax u ux IMPUMCHCHUSX, PasBUTHUU
MaTeMaTHYEeCKOr0  MBINUICHHS, JIOTHYECKOTO

MBIIIEHHS] U HABBIKOB aHaJIN3a aJIreOpandyecKux
CTPYKTYP.

formation of students' systematic knowledge of
commutative rings and their applications,
development of mathematical thinking, logical
reasoning and skills of analyzing algebraic
structures.

Hamuoicect / Pesynomamot 06yuenus / Learningoutcomes

OKbimy
Kypcrbl CoTTI asIKTaFaHHAH KeHiH
olmiMasymbLIap
1. Kypc Ma3MyHBIHBIH TEOPHSIBIK HETi3AepiH
oiry;
2. KOMMYTAaTUBTI anreOpanapaarbl opTypi

€CEeTITeY O/IICTEPiH aHBIKTAY )KOHE aXKbIPaTYy;

3. 63 ce3iMeH alThIN, TeOpeManap/ibl KaiTa airy;
4.  KOMMYyTaTuBTI  anreOpajarbl  HETI3T1

onicTepi KoJ/1any;

5. Heri3aepl ecentey/ii TaHaay >KoHe KOJJIaHy;

6. aJplHFaH HOTIDKENEpAl Tajujay JKoHE

CaIBICTBIPY, (pOopMyIIanapabl MbIFapy;

7. nonenaeMenepil KIKTey jKoHE Macerenepi

11(S11)

8. momenaeyre OpTYpil TOCUIAEPAl CabICTBIPY

KoHe Oarasay JKOHe Jonelii Oanama YChIHY

IHocae ycmemHoro
oOyuarommecsi OyayT
1. 3HaTh TeOpeTHYEeCKHe OCHOBBI COJAEPIKAHUS
Kypca;

2. onpeAensaTh U OTINYATh Pa3IUYHbIE METOIbI
BBIYUCJICHUA B KOMMYTAaTUBHBIX anre6pax;

3aBeplIeHHsl  Kypca

3. BbIpaXaTb COOCTBEHHBIMH CJIOBaMH U
nepeopMyIpoBaTh TEOPEMBI;
4. TpUMEHATh  OCHOBHBIE  METOJbl B

KOMMYTaTUBHOH anre0pe;

5. BBIOMpaTb U UCIOJIb30BaTh BBIYUCIICHUE
0a3ucoB;

6. aHaMM3MpOBaTh M CpPAaBHUBATh IOJyYEHHBIE
pe3yNbTaThl, BEIBOJUTH (OPMYIIBL;

7. KIaccu(pUIMPOBATH J10KA3aTENbCTBA U PEIIaTh
3a7a9u

8. cpaBHMBAaTh M OLICHUBATh PA3HBIC IMOJIXOIbI
JIOKa3aTeIbCTB U apTyMEHTHPOBAHO IpeajiaraTh
IbTEpPHATUBHBIE

After successful completion of the course,
students will be

1. know the theoretical foundations of the course
content;

2. identify and distinguish different methods of
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 / IIpepexeuzumut / Prerequisites

DeMEHTapIIbIK MaTEMaTHKA

‘ OneMeHTapHas MaTeMaTHKa

| Elementary mathematics

Kypcmoty Kbickawa mazmynst / Kpamkoe cooeprcanue kypca/ Course summary
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Cakunainap JKOHE CaKMHalapbIH
romoMopdusmaepi. Maeannap. dakropcakuna.
Hennik Oemnrimrep. HUIMOTEHTTI 31eMEHTTED.
bipniktep.  KapamaitbiM = umeanmgap — KoHE
MakcUMaJIbl uaeangap. Humbpagukan >xoHE
JlxelikoOCcoH paluKabl. WUneannapra
KOJIJIaHAThIH aMaiaap. KeHelTy ®oHe TapbUITy.
Monynbaep JKoHE MOJIYJIbJIEP/IiH
romoMopdusmaepi. Imki  Momymbaep KoHE
daktop moxynbaepi. Cyomonynbaep OoHbIHIIA
omeparusuiap.  TiKk  KOCBIHIBI ~ JKOHE  TiK
KOOCUTIH/II, aKbIPIIBbl TYBIHAAIFaH MOIYIIbJIED.

Kompia u romomopdusmbel kosemn. Maeansr.
®daktopkosbla. Jenurenu Hyns. HUIbMOTEHTHI.
Enuuunel. [IpocTeie maeanbl 1 MaKCUMAJIbHBIC
uneansl. Hunmbpagukan u paaukan [[xexoOcoHa.
Onepanuu  Haj wuaeanamu. Pacuiupenue u
cykeHre. Moaynu 1 ToMOMOPGHU3MbI MOJTYJIEH.
[Monmonymu u dakrop-momynu. Onepanuu Ha
noamonyiamu. Ilpsmas cymma u  mpsamoe
npousBeneHrne. KoHeuHOMOpOoKIeHHBIE MOTYJIH.

Rings and homomorphisms of rings. Ideals. The
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.

Ilocmpexsusummepi / [locmpexeuszumat/ POstrequis

ites

AHaUTHKAIIBIK TeoMeTpusi, Anredpa skoHe
caH/iap TEOpHsICHI 2

AHajuTHYECKas: TeoMeTpHs, Airedpa u Teopust
qucen 2

Analytical Geometry, Algebra and Number
theory 2

bazoaphama rcemexwici / Pykoeooumens npozpammel/ Programme manager

AnunmbOaeB Annbek AnnpicOaeBUY

Hemucenos bepuk HyprasuHosuu

Demisenov Berik Nurtazinovich,
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KYKbIK scane coloaiinac sncemKopablKKa Kapcol MaoeHuem nezizoepi/ Ocnoevl npasa u anmukoppynyuonnou Kyaemypul / Basics of Law and Anti-

Corruption Culture

Oky maxcamul / Yueonas yenw / Purpose

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

CdopMupoBaTh CUCTEMY IPABOBBIX 3HAHUU M
rpakXAaHCKOW TMMO3ULUMHU 110 HPOTUBOACHCTBUIO

KOPPYHIIHH.

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

Oxvimy namuorceci / Pesynomamut 06yuenus /Learning outcomes
Kypcrbi coTTi asiKTaraHHaH keiiin | [Tocsie  ycmemHoro 3aBepmieHusi kypca | After successful completion of the course,
olriManymbLIap: o0yuarommecs OyayT: trainees will:
KazakcTaHHBIH KOJIIaHBICTAFbI - HOHUMATh OCHOBHBIE nojoxenus | - understand the main provisions of the current
-  3aHHAMACHIHBIH HETI3ri epeKenepi, | IeicTByroNero 3akoHoaarenscTBa Kaszaxcrana, | legislation of Kazakhstan, the system of public
MemiiekeTTik Oackapy OpraHaapbIHbIH KYHECiH, | CHCTEMY OpraHoB rocyznapctBennoro | administration, as well as the essence, causes and

COHJaii-aK chl0ailyiac KeMKOpJIbIKKa Kapchl ic-
KAMBULIBIH MOHIH, ceOenTepi MeH ImapajiapbiH
TYCIHETiH OONabl;

- OKWFaJlap MEH OpeKeTTepAi 3aH TYPFHICBIHAH
TaJanIbl;

- HOpPMATHUBTIK aKTUIEpJl KOJIJaHy, COHJai-aK
chl0aiiac  KEMKOPJBIKTBIH ~ aJlJbIH  allyJbIH
pyXaHHM-aJaMIepIITIK TETIKTEPIH KOJIIaHa IbI;

- MEHrepyl THiC: Typil KyKaTTapFa KYKbIKTBIK
Tangay  OKypridy  Jafabliapel,  chlOaiiiac
KEMKOPJIBIKKAa Kapchl MOICHMETTI KETUIAIpY
JaFAbLIAPEI;

- @3 eMipiHje chI0aifyiac JKEMKOPJIBIKKA KapChl
KYKBIKTBIK O1TIM/TI KOJIJTAaHY;

- Oimyre THiC: chlbaliac KEMKOPIBIKTHIH MOH1
JKOHE OHBIH Maiina 0oy cebenTepi; chibaitnac
KEMKOPJIBIK ~ KYKBIK ~ OY3YIIBUIBIKTAp  YIIiH

MOPAJIBJIBIK-aaMTePIIIIIK ~ JKOHE  KYKBIKTHIK
KayarnKepuIIiK mapanapsl;
MEHrepyi KEpEK: MOPAJTBJTBIK caHa

KYH/JIBUTBIKTAPBIH ICKE achIpy JKOHE KYHJEINIKTI

YIPABICHKS, a TaKXK€ CYLIHOCTb, NPUYUHBI U
MepBI IPOTUBOACUCTBUS KOPPYIILIUH;

- aHaJM3UPOBATh COOBITUSA M JEHCTBHS C TOUKH
3pEHHUsI IIpaBa,

- IIPUMEHATb HOPMATUBHBIE aKThl, a TaKKe
3aJIeHCTBOBATH JyXOBHO-HPABCTBEHHBIE
MEXaHU3MBI NIPEJOTBPALLEHUS KOPPYIILINH;

- BJAJETh: HABBIKAMU BEJICHHS IIPABOBOIO
aHalM3a pPa3IUYHBIX JOKYMEHTOB, HaBbIKAMHU
COBEPIICHCTBOBAHUS AHTUKOPPYILIMOHHOMN
KYJIbTYpBI;

- IPUMEHATh B CBOEUW KU3HEIEATEIBbHOCTH
[IPaBOBBIEC 3HAHUS IPOTUB KOPPYIILUU;

- 3HaTh: CYIIHOCTh KOPPYILHMH W NPUYUHBI €€
IIPOUCXOXKACHUS; MEPY MOPAJIbHO-HPABCTBEHHOMN
51 IIPaBOBOM OTBETCTBEHHOCTH 3a
KOPPYILIMOHHBIE IIPABOHAPYILICHMUS;

- YMETh: PEAIN30BbIBATh LIEHHOCTH MOPAJIbHOTO
CO3HAHHUs U CJIEI0BAaTh HPABCTBEHHBIM HOPMaM B
IIOBCEJJTHEBHON  IpaKkTHUKe; paboTaTh  Hax

measures to combat corruption;

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

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

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

- apply legal knowledge against corruption in
their daily activities;

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

- be able to: realize the values of moral
consciousness and follow moral norms in daily
practice; work to raise the level of anti-corruption
culture among young people.
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NpaKTUKaJa aJaMrepiIiyiik HopMaJlapblH YCTaHy;
KacTap apachlHIa ChI0aiiIac IKEeMKOPJIBIKKA
Kapchbl MOJICHUET ACHIeHiH apTThIpy OOWBIHIIA
KYMBIC yKacaii/Ibl.

MOBBIIICHUEM  YPOBHS ~ aHTHUKOPPYHIIMOHHOU
KYJIbTYpPbI B MOJIOZCKHOU Cpee.

Kypcmuiy kbickawa mazmynst / Kpamrkoe codepicanue kypca / C

ourse summary

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

HeTi3epi.

"Ce10aiiiiac KEMKOPJIBIK'' YFBIMBIHBIH
TEOPHSUTBIK-9liICHaMaNBIK Heri3aepi. Ceibaiinac
KEMKOPJIBIKKA KapChl iC-KUMBLUT LIAPTHI PETiHAC
Ka3aKCTaH/IbIK KOFaMHBIH QJIeyMETTIK-
SKOHOMHUKAJIBIK  KaTbIHACTAPbIH  KETUIAIPY.
Cr10aiinac KEMKOPJIBIK MIHE3-KYJIbIK

TaOMFATBIHBIH TICUXOJIOTUSJIBIK EpPEKIIETIKTepI.
Cr10aiinac KeMKOpPJIBIKKA Kapchl MOJEHHUETTI
KaJIBIITACTHIPY.

OCHOBHBIE MTOHATUSA U KATETOPUU IOCYIapCTBa U
npaBa. [lpaBoBble  oTHomieHus.  OCHOBBI
KoHcTuTynmoHHoro  mpaBa PK.  OcHoBbl
aAMUHUCTPATUBHOIO M YrojioBHoro mpasa PK.
OcHoBbI rpaxkaanckoro npasa PK.
TeopeTnko-MeTo/10JI0THYECKNE OCHOBBI OHSTHS
«koppynuun». CoBepIIeHCTBOBAHNUE COLIMATIBHO-
SKOHOMMYECKUX OTHOUIEHHH Ka3aXCTaHCKOTrOo
o0miecTBa Kak YCIIOBUS IPOTUBOACHCTBUIO
koppynuuu. Ilcuxonoruueckue 0cCOOEHHOCTH
MIPUPOJIBI KOPPYNIIMOHHOTO MIOBE/ICHHUS.
dopmMupoBaHUE AHTUKOPPYILIMOHHOMN
KYJIbTYpBI.

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

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

Bazoaprama scemexwuici / Pykosooumens npocpammeot | Programme manager

BaiitacoBa M.XK.

Bbartsipoexosa JI.C.

Baitasova M.Zh. Batyrbekova D.S.
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IKoHOMUKaA HHcaHe Kacinkepuik Hezizoepi / OcHosbl IKoOHOMUKU u npeonpunumamenvcmea / Basics of Economics and Business

OKy makcamuwt / Yueonan yenwv/ Purpose

CanayaTThl SKOHOMHKAIIBIK OMJIbI, OOCEKEIEeCTIiK
opTajaa KOCIITOPBIHAAPIBIH TaOBICTEI
KOCIMKEPIIiK KBI3METIH YUBIMIACTBIPYIBIH

TEOPHSUTBIK KOHE TOXKIpHOETiK JaFIblUIaphIH
KAJIBIITACTHIPY.

@opMHUpOBaHHUE  SKOHOMHUYECKOI'O obpasa
MBILUICHHS, TEOPETUYECKUX M IMPAKTUYECKUX
HaBbIKOB OpraHu3aluu YCIIELIHOM
IIPEAITPUHUMATEIBCKON JEATEIIBHOCTH
IpeNIpUsITHI B KOHKYPEHTHOI cpesie

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
Kyperbl asikTaraHHaH KeMiH CTyJeHTTep
MeHrepe/i:
1- ka3ipri 3aMaHFbl SKOHOMHUKA IPUHIUITEPI MEH
3aHIBLTBIKTAPIBIH KbI3MET eTLTyiH,
HSKOHOMHKAJIBIK ~KaTeropHsuiap, MHKPO IKOHE
MaKpOJICHT e IeT1 YFBIMIBIK anmapaTThl
TYCiHen,

2- DKOHOMUKAJBIK JKaFqai bl TaIIaiabl;

3- KOCINKepJiK KbI3METTIH OChbl HeMece Oacka
TYpJIepiHiH 0a3albIK MPOIIECTEPIH OeNTien/l;

4- TaOBICTBI KOCIMKEPIIK KbI3METIHE MiHE37eMe
oepei;

5- Ou3Hec-)Kocmap/bl Kypajbl )KOHE YChIHA/IBI,

6- anraH OumiMIepiH Malgambl KOCIMKEPIiK
KbI3MET YILIiH KOJAaHAIbI;

7- KOCITIKEPJIIK KBI3METTI YKOHOMHKAJIBIK KOHE
QNleyMeTTIK 0ackapy cajlachlHAa AYpPBIC LIEIIiM
KaObUIIai anasl.

Ilocne 3aBepumieHMss Kypca o0yvarouuecst
oyayT:

1- npoHuMMaThb  OPUHLUIOBI U 3AKOHbI
(YHKIIMOHUPOBAHUSI COBPEMEHHONW 3KOHOMHKH,
HSKOHOMHMYECKHE  KaTeropu,  MOHATHHHBINA
anmnapar Ha MUKPO- U MaKpOYPOBHSIX;

2- aHaIM3MPOBATh IKOHOMUYECKYIO CUTYaIIHIO;
3- BBIICTIATH Oa30BbIE MPOIECCHI TOTO WIIA HHOTO
BH/JIa IPEANPUHUMATENBCKON JESITEIbHOCTH;

4- naBaThb  XapaKTEPUCTUKY  YCIEUIHOCTH
IIPEIITPUHUMATEIBCKOMN 1EATENbHOCTH,;

5- COCTaBJIATH U NMPE3EHTOBATh OM3HEC-TUIAHBI,
6- TNpUMEHATh TMOJy4YEHHblE 3HAHUSA IS
ITOCTPOEHUS pUOBLIBHOM
IIPEIIPUHUMATEIBCKOMN 1EATENbHOCTH
7-IpUHUMATh TPaBUIIbHBIE PEIICHUs] B 00JIacTH
HSKOHOMHUYECKOTO M COLMAIBHOTO YIPABIECHUS
pePUHUMATEIBCKOMN e TEIbHOCTH

After completing the course, students 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 codepycanue kypca / Course summary

DKOHOMHKA KbI3MET €TYIHIH 1presi Macenenepi.
Kanutan. CypaHbplc T€H YCHIHBIC HapbIFbL
bacekenectik xoHe MoHomonus. Kacimkeprik:
TYCIHIIl,  MOHI, HEri3ri  Typjiepi  JKoHe
YHBIMIACTBIPY HBICaHapBbI. Kacinkepiik
KbI3METTEr1 Toyekenaep. KoMMepuusipk Kynus

@yH/1aMEHTaJIbHbIE poOIeMbI
(GyHKIMOHMpPOBaHUS ~ SKOHOMHUKU.  Kamwmran.
Peinok Crnipoc n npennoxxenne. KonkypeHuus u
MoHonoausA. lIpeanpuHUMaTensCTBO: MOHSTHE,
CYHUIHOCTb, OCHOBHbIE BUABl U  (OpPMBI

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

opranusanuu. PUcku B mpeanpuHUMATEIbCKON
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J)KOHE OHBI
KBI3METTI

KOpFay Tocuimepi.
KapXKbUIaHIBIPY.

MOJIEHUETI JKOHE ITUKACHI.

Kacinkepmik
Kacinkepik

nesitenbHOCTH. KoMMepueckast TaliHa M CIIOCOOBI
ee 3aIIMTEHI. DUHAHCUPOBAHUE
MPEAIPUHUMATETBCKOMN JIESATCILHOCTH.
KynbTypa u 3THKa npeAnpruHUMAaTEIbCTBA.

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

bazoaprama sncemexuwiici / Pykosooumens npozpammet | Programme manager

Ka3pikoaena I'.K.

Tacremupona 7K.A.

TastemirovaZh.A., Zhazykbaeva G.K.
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Kowbacwvinwik nezizoepi / Ocnoeswt 1udepcmea / Basics of Leadership

OKy maxcamut / Yueonaa yenv/ Purpose

CryaeHTTepliH KOmOAaCHIbUIBIK KacHeTTepIi,
CTHJIB/ICP/II, KOCIMOPHIH, aliMaK >KOHE Kbl el
JNEHTeHiHAe ocep eTy  OmICTepiH  THIMJI
naiganany apKbUIbl aJaMIapablH MiHE3-KYJIKbIH

OmiaficHHe CTyJIEHTaMH  METOJOJIOTHEH H
IIPaKTUKON 3P PEKTHBHOTO yIIpaBJICHUS
MOBEJICHUEM U B3aUMOJCHCTBUEM JIFOCH IyTeM
3¢ (HEKTHBHOTO  HCIIOJIB30BAHUS  JTUACPCKUX

Students' mastery of the methodology and
practice of effective management of human
behavior and interaction through the effective use
of leadership qualities, styles, methods of

JKOHE e3apa opeKeTTecyiH THiMIi Oackapy | KauecTB, CTHIIEH, MeTOJ0B BimsHus Ha ypoHe | influence at the enterprise level, the region and
ozlicTeMeci MEH NMPAKTHKACHIH MEHIepY NPCOIIPUATH, PCTHOHA M CTPAHBI B ICJIOM the country as a whole

Oxvimy namuoiceci / Pesynomamut 06yuenus /Learning outcomes
Kyperbl corTi asikraranHan keifin Oiiim | Ilocsie  ycmemHoro  3aBepmienusi  kypca | After successful completion of the course,
aJIymbLIap odyuarommecst OyayT students will be
1. OackapymslH OapiblKk  jAeHreiepinzeri | 1. moHMMaTh CymiHOCTR M Meronsl HayuHoro | 1. to understand the essence and methods of a
yibIMIapaarbl  KeHIOACHIbUIBIK — MACEJNIENIEPiH | MOAX0a K TeopeTHdeckoMy | mpaktudeckomy | scientific approach to the theoretical and practical

TEOPHUSITBIK )KOHE MPAKTUKAJIBIK IICTTYTe FEUTBIMU
KO3KapacThIH MOHI MEH 9/IICTEpIH TYCIHE/I;

2. 0acKapymIbUIBIK MIHAETTEpl IIenry YUIiH
KOIIOACIIBIIBIK eH OMITIKTIH HET13T1
TEOPHUSIIAPBIH KOJIJaHAIbI,

3. JKeke OachIHBIH AapTHIKIIBUIBIKTAPHI
KEMIIIUTIKTEPIH ChIHU Oaraiaii/ibl;

4. YKbpIMJa KYMBIC iCTEY; QJICYMETTIK MaHBI3/IbI
Mocesienep MEH YHAepicTepAl Taijay, TOMTHIK
IUHAMHKA  YAEpICTepiH JKOHE  KOMAaHJaHbI
KAJIBIITaCThIpy KaFUJATTapblH OlIy Heri3iHie
TOMNTHIK KYMBICTBI THIMI1 YHBIMIACTBIPA/IBI;

5. TYJIFaapabIK, TOITHIK JKOHE
YUBIMIACTBIPYIITBLIBIK KOMM YHHKAIUSIap bl
TaJay *KoHe xKoOamansr,

6. ickeplik KapbIM-KaThIHAC JaFIbUIapblHA He
Oomy, op Typii oKarmaimapra OailIaHBICTHI
Oackapy/blH ajdyaH TYpl CTHIIbJepiHe ue 0oiy;
KeI0acHIbUIBIK KacHeTTepl 3epTTey oJicTepi
MEH omicTeMenepine, KoII0acCIIBUIBIK
KaOimeTTepal aMbITy TEXHOJIOTHSIApbIHA He
0oaanl

MCH

PEIICHUIO TIPOOJIeM JUACPCTBA B OPTaHU3AIMSIX
Ha BCEX YPOBHSX YIPABIICHUS;

2. HCTI0JIB30BAaTh OCHOBHBIC TCOPUH JIHJICPCTBA H
BIIACTH ISl pEIICHUS YIIPABICHUYECKHX 3a/1a4;

3. KpUTHYECKU OIEHUBAThH JIUYHBIC JJOCTOMHCTBA
U HEJIOCTATKH,

4. paboTtaTb B KOJIJICKTUBE;, aHAJIW3UPOBAThH
COLIMAJIbHO 3HAYHMMBbIE MPOOJIEMBI U TMPOIIECCHI,
3¢ (eKTUBHO OpraHU30BaTh IPYNIOBYIO paboOTy
Ha OCHOBE 3HAaHMS MPOILECCOB TIPYNIOBOI
TUHAMUKA ¥ TPUHOUINOB  (opMHpOBaHUS
KOMaH/Ibl;

5. aHAIN3UPOBATh u MIPOEKTUPOBATH
MEKIIMYHOCTHBIE, TPYMIOBBIE u
OpraHHU3aIMOHHBIC KOMMYHHKAITUH;

6. oOnagaTh HaBBIKAMM JIEJIOBOIO OOIICHUS;
MHOTOOOPa3HBIMH  CTWJISSMH ~ VIIPABJICHHUS B
3aBUCHMOCTH  OT  Pa3JIUYHBIX  CHUTYaIlHii;
METOJaMM M METOJMKAMH  HCCJIEIOBaHMS
JTUACPCKUX KAdeCTB, TEXHOJOTHSIMH DPa3BUTHS
JTUJEPCKUX CTIOCOOHOCTEH

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

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

3. critically evaluate personal strengths and
weaknesses;

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

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

6. possess business communication skills; diverse
management styles depending on different
situations; methods and techniques for
researching leadership qualities, technologies for
developing leadership abilities
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Kypcmuiy kbickawa mazmynot / Kpamkoe codepicanue kypca / Course summary

KomOacmpUIbIKTEIH =~ TaOUFATBI MEH  MOHI.
Kembacuibuibik KOHE MEHE/KMEHT.
KembacuibIbIKTBIH AOCTYPITI KOHIICTIIUSIIAPHI.
KemmbacbpuIbIKTIH WHHOBAIIHSITBIK
KOHIICTIMsUIapbl. TomnTap, KOMaHaaiap J>KOHE
KoMaHa Kypy. KenoacbIHbIH JaMyBbI.
Osrepictepai  Ky3ere  acelpy  Ke3iHJeri
KembacbUIbIK. Kembacpuiblk Macenesnepi

[Ipupoaa u cymHocTh auaepcTBa. JlugepcTso u

MCHCI>KMCHT. TpaI[I/II_[I/IOHHBIe KOHICIIIIUN
JIUACPCTBA. VHHOBaLlMOHHBIE  KOHLENUUHU
JIUJEpCTBA. I'pynmel, KOMaH/IbI u
KOMaH1000pa3oBaHue. PasBute  nmpepa.

JlugepcTBO MpU OCYIIECTBICHUM HW3MEHEHUM.
[IpoGnems! nuaepcTBa

The nature and essence of leadership. Leadership

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

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

Bazoapnama scemexuwiici / Pykosodumens npozpammot | Programme manager

ToonL10B K. T.

\ Mouaparaaunesa H./I.

| Tobolov K. T., Moldagalieva N.D.
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IKonozua yHcane mipwinik Kayincizoici nezizoepi/ Ikonozusa u ocHogvl 6ezonacnocmu ycusnedeamenvnocmu/Ecology and Basics of Life Safety

OKy makcamuwt / Yueonan yenv/ Purpose

TaOuraThlH  JKOHE  KOFAMHBIH  JIaMyBIHBIH
HET13T13aHIbUIBIKTapbl TYpaJibl O1p TyTac TYCIHIK
KaJIBIIITACTHIPY.

CdopmupoBaTh METOCTHOE MPEACTABICHUE 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IIPUPOJIBI
1 00111eCTBA.

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

Hamuoicect / Pesynomamot 06yuenus /1earning outcomes

OKbimy
Kypersl CcoTTI asgsKTaraHHaH KeHin
oiniMasymbLIap
1 Tipi opraHM3MAEpIiH TIPUIUIIK OPTacChIMEH
e3apa  OpPEKETTECYiH  aHBIKTAUTBIH  HETi3ri

3aHJIBUIBIKTap/IbI 01Ty,

2 DKONOTHSIIBIK (DaKTOPIIapAbIH KIKTEIyiH OlTy
3 OpraHusMIIepliH OMIpIiK OpTachl Typalbl
TYCiHIK OOJTyBI

4 DKOJOTHSNBIK OJKYHWenep  YFbIMAApPBIHBIH
Heriznepin meHrepy 5 TaOurarTbl KoprayJbIH
JKOHE TaOMFATTHI TUIMII MalJanaHyAblH HETi3Ti
MPUHITUTITEPIH Oy,

6 AHTPOIIOTEeH/IIK KbI3METTIH
QJIEYMETTIKAKOJIOTHSUIBIK ~ CaliIapbhlH  OOJDKaii
ouy;

7 TIPUIUTIK Kaylci3airiHig TEOPHUSIIBIK

HETi3/IepiH MEHrepy

8 TeteHIIe xargaiiap Ke3iHJIe aFalKkbl KOMEK
KepceTe Oy TEXHOJOTWsUIap/Abl NaiinanaHa
OTHIPBINT, MaMaHIBIK  OOWBIHINA  jKO0anay
KBI3METIH KY3€re achlpasbl.

IMocne 3aBepmieHHsi Kypca o0ydamommecs

oyayTt

1 3HaTh OCHOBHbBIE 3aKOHOMEPHOCTH,
OTIpEeIEISIONINE B3aUMO/ICUCTBUS JKUBBIX
OpPraHU3MOB CO Cpefoi OOUTaHUS;

2 3HaTh KIACCH(PUKAIUIO  IKOJIOTHUCCKHUX
(hakTopoB

3 Nmetp mpencTaBieHUs O KU3HEHHBIX Cpelax
OpraHU3MOB

4 Bnanetn OcHoBamMu MOHATHAMHU

DKOJIOTHYECKUX CHUCTEM
5 3HaTh OCHOBHBIE MPUHIUIIBI OXPAaHbI TPUPOIBI
Y PalMOHAIBHOTO IPUPOOTIOIBb30BaHUS;

6 YmMmeth MIPOrHO3UPOBATh
COLIMAJIbHOAKOJIOTHUSCKHUE MMOCIICACTBUS
AQHTPOIIOTCHHOM JIEATETLHOCTH;

7 Brnanets TEOPETUYECKUMU
0€30IaCHOCTH JKU3HEAEATECILHOCTH
8 VYMmerb oOKa3bpiBaThb NEPBYIO MOMOIb MpU
YpEe3BBIYAMHBIX  CTAlUsAX C  TMPUMEHEHHEM
COBPEMEHHBIX
WH(POPMaITMOHHOKOMMYHUKAITHOHHBIX
TEXHOJOTMH B  00JacTH  JKOJIOTHYCCKHX,
(hU3HOTOTHYECKIX n TUTHEHUYECKHX
HCCIICIOBAHUIA.

OCHOBaMH

After successful completion of the course,
students will be

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 the
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.

living

Kypcmuiy Kbickawa mazmynst / Kpamkoe codepacanue kypca / Course summary
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TiprinikTiH HEri3ri opTajapbl HOMYJISIHIIBIK
9KOJIOTHS, O1pIECTIKTEPIiH XKOHE SKOKYHEIepIiH
aKoJiorHs, orocdepa ,emip Cypy Kayinci3airidig
TEOPHSUIBIK HET13/1epi

OCHOBHEBIE CpCAbl  JKWU3HMU, MomyJsiuoHHast
9KOJIOTHsI, KOJIOTHS COOOINECTB U IKOCHUCTEM,
ounocdepa, TEOPETUIECKHEC OCHOBBI

0e30macHOCTH KUBHEACATCIIHOCTH

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

bazoaprama sncemexuwiici / Pykosooumens npozpammet | Programme manager

Kyo6eeB M.C.

Pyuxkuna I'.A.

Kubeev M.S. Ruchkina G.A.
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Founvimu 3epmmeynepoin nezizoepi sxcane akaoemusanvik xam / OCHO8bl HAYUHBIX UCC1008AHUIL U AKAOEMUUECKOE RUCOMO /

Basics of Research and Academic Writing

Oky maxcamul / Yueonan yenv/ Purpose

FoutbiMu  3epTTeynep JKyprizy JKoHE FhUIBIMHU
KOHE MeIarOTUKAIBIK KOFaMJIaCTBhIKKa
HOTWIKEJEp/ll  YChIHY  OOWbIHIIA  0Oa3alibIK
JaF TbLIap BT urepyre OarbpITTAIFaH
KY3bIpETTEp/ii KaJIbIITACTIPY

dopmMupoBaHue KOMIIETEHIIHH,
HaNpaBICHHBIX HAa  OCBOEHHE  0a30BBIX
HAaBBIKOB MO  NPOBEACHHIO  HAYYHBIX
HCCIIEA0BAHUI u IIPEACTABICHUIO

pe3yJIbTaTOB HAYYHOMY U I€Jaroru4ecKOMY
COOOIIECTBY

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

OKbimy

Hamuoiceci / Pesynoemamot o6yuenus / Learning outcomes

Kypcrsi COTTI Keiiin
OimiManymbLIap

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

2 — TaHJaJFaH oJ/liCTEMere COMKeC TaKbIPHIITHI
TYKBIPBIMIAY, JKOCTAp KYpy KOHE 3epTTeyhi
OpBIHAY;

3 — OakpUIay JKOHE OJIIICYy HOTHKEIIEPIH OHICY
ONIICTEPiH MEHTepYy;

4 — 5KCTIEpUMEHTTEH AJIbIHFAH aKIapaTThl TYCIHY
KOHE YCBIHY, 3epTTey HOTIXKEIEpiH IyphIC
TYCIHAIPY;

5 — ©e3/IriHeH KoHe YIIIHII Tapan Ke3JepiHeH
QIBIHFAH  aKMapaTThlH  JIYPBICTBIFBIH  CBIHU
TYPFBIIaH Tajjiay, Oaraiay *oHe HeTi3/ey;

6 — aKmaparThlI i1371ey JKoHE OHJeY YIIiH H(PITBIK
XKoHe Oacka pecypcTapbl NaijanaHy, OKBITY
XKOHE  JEeMOHCTpalMsUIbIK  Oarmapiamanap,
Cumynsaropnap oHE MOOWUIBAI KOCHIMILIATAP
apKbUIbI KONITETE€H MAceJIeep/l LIely;

asiIKTaraHHaH

IMocie ycnmemHoro
odyuyarwimuecs OyayT
1 — 3HaThb OCHOBHBIE JTallbl IMPOBCACHU A
Hay4YHbIX MCCIE€JOBaHUH W  TpeOoBaHUA,
NpEaABABIACMBIC K HAITUCAHUIO CTAaTbU;

2 — (opMynupoBaTh TEMY, COCTABIATH IJIAH U

3aBeplIeHHs1 Kypca

BBIIIOJIHATH HUCCJIICIOBAHUEC, COT'JIaCHO
BBIOpPAaHHOH METONIUKE;
3 — Buametb MeTomamMu  00paboTKH

pe3yabTaTOB HAOMIOCHUN U U3MEPEHMUIA;
4 — MOHMMAaTh M M3JaraTh IMOJYYEHHYIO W3

JKCIIEPUMEHTA uH(pOpMAITHIO, BEPHO
HHTEPIPETUPOBATH pe3yJIbTaThI
HCCIICJIOBAHU;

5 — KpUTHYECKH aHATU3UPOBATh, OIICHUBATH H
000CHOBBIBaTh JIOCTOBEPHOCTh MH(OpPMAIINH,
MOJTyYEHHOM CaMOCTOSITEITFHO U M3 CTOPOHHHUX
UCTOYHUKOB,;

6 — BcroNIb30BaTh UG POBBIE U MHBIE PECYPCHI
Ui Toucka M 00paboTku wuH(pOpMaIuy,
pemiate  OIMPOKWH  JWama3oH 3agad ¢

IIOMOIIBIO 06yanOIJ_II/IX U JCMOHCTPAIIUOHHBIX

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

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

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

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

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

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

7 — observe the principles of integrity and academic
integrity;

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

completion of the course,
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7 — mapacaTTbUIbIK MeH AKAJEMUSIIBIK aJIalbIK
MPUHITAIITEPIH CaKTay;

8 — 3eprreymiH Heri3ri Ke3eHAepi MeH
HOTHIKEJIEPIH YChIHY OHE TaHBICTBIPY CTHJIIHE
ue 6omy

OporpaMM, CHUMYJISTOPOB M MOOMIJIBHBIX
MIPUIIOKEHU;

7 — coOmroaarh IIPUHLIMIIBI
JOOpOTIOPSIIOYHOCTH M aKaJeMHUYeCKOu
YEeCTHOCTH;

8 — BiageTe CTHIEM H3IOXKEHUS U
Npe3CHTaIH OCHOBHBIX JTAroB "

PE3YJIbTATOB UCCIICAOBAHUA

Kypcmuiy kbickawa mazmynst / Kpamxoe codepycanue kypca/ Course summary

[legarorvkanarsl FHUIBIMU 3€pTTEY ammaparhl.
3epTTey TaKbIpbIOBIH TaHAay. llemarormkanbik
AKCIICPUMEHT KYprizy omicTemeci,
MEJArOTUKAIBIK ~ IKCIEPUMEHT  HOTHDKEJICPIH
OHJICY/IIH  CTAaTUCTHKAIBIK  OJICTepl  JKOHE
MEJAroTUKAIBIK ~ AKCIEPUMEHT  HOTHKEJIEepiH
pacimzey. OaeOueTTi i3ey KoHe Talay, MaKaa
xKazy JaF IbLTAPBIH KAJTBIIITACTHIPY.
AKaJIeMUsIIBIK &KazyIbIH epeKILEeTIKTEPI.
FputbiMu  KyMBICKA ~ KOMBUIATBIH  YKaJIIIbI
Tajantap. AKaJeMUSIIBIK MOTIHIAEPIIH Typiepi.
[Ipezentammss  crumi.  JKaszbama — FBUIBIMU
eHOekTeperi KareJsep. Jepekko3nepmeH
KYMBIC. OnebuerTep  MEH  cuITeMenep
epexenepi. [Inarunar. bubnuorpadus
KypacTelpy. FBIIBIMEH MOTIHAI KYpBUIBIMIAY
KOHE jKasyra MJaWbIHABIK. FBUTBIMH MOTIHII
’Ka3yra apHaJFaH MPAKTHKA-JIBIK HYCKAYITBIK

Hayunbi anmnapar HUCCIIeNOBaHUHN B
negaroruke. BpiOOp Tembl HCClIeIOBAaHUS.
Mertoauka NOpOBEACHUA  IE€IarorM4ecKoro
OKCIIEPUMEHTA,  CTAaTHCTHYECKHUE  METOIbI
00paboOTKKM pe3ylbTaTOB MEAaroruyeckoro
SKCIIEpUMEHTa U O(OopMIICHHE PE3yJIbTaTOB
MeJaroruyeckoro skcnepumenta. llouck u
aHaJ M3 JINTEpaTyphbl, BHIPAOOTKA HABHIKOB
HaITMCaHUs CTaThU. OcoOeHHOCTH
akajgemMudeckoro nucbma. O61mue TpedoBaHus
K Hay4yHOU pabore. Buabl akameMuyeckux
TekcToB. CtTunp wm3nokeHus. OmuOku B
MUChMEHHBIX HayudHbIX paborax. Pabora c
HCTOYHUKAMM, Ccruiku u npaBuia
LHUTUPOBAHUS. [Lnarnar. CocrapieHue
oubnuorpadun. CtpykTypupoBaHue u
MOATOTOBKA K HAMMCAHUIO HAYYHOTO TEKCTA.
[IpakTHueckre peKOMEHIAMK K HAIHUCAHUIO
Hay4HOT'O TEKCTA.

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.

Iocmpexsusummepi / [locmpexsuszumat/ Postrequisites

OHIPICTIK MPaKTUKA

‘ ITpon3BOACTBEHHAS PAKTUKU

| Apprenticeship Practice

bazoaprama scemexuici / Pykosooumens npozpammul/ Programme manager

Anumbaes A.A.

| Kamxarnos MLY.

| Kamxanos MLY., Arumbaes A.A.
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Anzebpa sncone canoap meopuscwl 2 / Anzeopa u meopus uucen 2 / Algebra and Number Theory 2

OKy makcamuwt / Yueonan yenv/ Purpose

CTY/IGHTTEpre anreOpaHbIH HEri3ri YFBIMAAPBIH

06yquI/Ie CTYACHTOB OCHOBHBIMHU IIOHATUSAMU

teaching students the basic concepts of algebra:

YHPETY: CBI3BIKTBIK TOYCIILTIK, PAHT, CHI3BIKTHIK | alreOph: MaTeMaTHYECKOM konnenuu | the mathematical concept of linearity realized in
KEHICTIK, KOMIUIGKC CaHJap epici JKOHe | JIMHeHHocTH, peanu3yemoit B mousTusx | the concepts of linear dependence, rank, linear
KOIIMYIIIEeJep CaKHHAChI YFBIMIApPbIHIA JKy3ere | JMHEHHOW 3aBMCHMOCTH, paHra, JjuHerHoro | space, the field of complex numbers and the ring
achIPbUIATBIH  CBI3BIKTHIK ~ MATEMAaTHKAJIBIK | IPOCTPAHCTBA, IOJe KOMILICKCHBIX uumcen u | Of polynomials.
TYCIHIK. KOJIbI[a MHOTOYJICHOB.

Oxbimy namuorceci / Pesynomamut 06yuenus / Learning outcomes
Kypcrbl CoTTIi asiKTaraHHAaH keiiin | ITocsie  ycmemnoro 3aBepmieHusi  Kypcea | After successful completion of the course,
olriMasymbLIap od0yuarwmecsi OyayT students will be
1. moH KypCHIHBIH Ma3MVYHBIHBIH TEOpHsUIbIK | 1. ompemensath  Teopermdeckue  ocHoBel | 1. identify the theoretical underpinnings of the
HETI3/ICpiH aHbIKTAY; COZICPKaHMS Kypca JUCIHUILIUHBI; discipline's course content;
2.  oprypnmi  anreOpanblk  KypbUIBIMAApIbBI | 2.  ompexensTh W oriamdath  pasmmusele | 2. identify and distinguish between different

aHBIKTAY JKOHE aXKbIPaTY;
3. TomTap MeH CaKMHaJapAblH TOMOMOP(H3Mi
TYCIHITIH TYCIHAIPY, CaHJap TEOpHUsAChl MEH

KeIMyI1Iesaep TEOPHSICHIHBIH Heri3T1
MOJIIMETTEPIH TAJKbLUIAY;
4. amran OUIIMZEpPIH TON  TEOPHUSICHIHAA

MBICAJIIapAbl IIEIIy/Ae, TOM AJIEMEHTIHIH peTiH
aHBIKTAY/Ia )KOHE TONTHIH KAJBINTHI OONTIIITEepiH
Tady/ma KoJaaHy,

5. OYTiH caHAap CaKWHACBIHIAFHI CANBICTHIPY/IbI
HIelIyAiH  JKOHE  YIIIHII  JKOHEe  TePTIHIII
TOpeXeNn  TeHJAeyNepAl IIemyaiH opTypii
o/IiCTEPIH KOpCeTy;

6. anpIHFAaH HOTIDKENEpAl Taljgay  JKOHE
CAJIBICTRIPY, GopMyJIanap sl MIBIFapy;

7. cakWHalap TEOPHUSCHl MEH KOIMYIIenep
TEOPUSCHIHBIH JONICNACYJIEPiH JKYHeney >KoHe
ecenTepi MelFapy;

anredpandeckue CTpyKTyphl;

3. OOBACHATH MOHATHE TOMOMOpP(U3MaA TPy U
KoJiell, 00CyXX/1aTb OCHOBHbBIE CBEACHUS TCOPUH
YHCeN U TEOPUU MHOTOUJICHOB;

4. IpUMEHSTH TIOJTYYEHHBIC 3HAHUS TIPU PEIICHUN
IPUMEPOB MO TEOPUU TPYII, MPH ONpEeAEICHUN
MopsiIka DJIEMEHTa TPYNIBI M HaXOXKICHUU
HOPMAaJIbHBIX JICJIUTENEH TPYIIbI;

5. JIeMOHCTpPHPOBAaTH  PA3IUYHBIE  METOIBI
pelIeHHs] CPaBHEHUH B KOJBIE LENbIX YUCEN U
IIPU PELICHUH YPABHEHUN TPEThEH U YETBEPTOU
CTETICHHU;

6. aHaMM3WPOBaTh W CpPAaBHUBATH ITOJyYECHHBIC
pe3yibTaThl, BBIBOAUTEH (DOPMYIIHI;

7. cUCTeMaTH3UPOBATh JI0KA3aTEeILCTBA M PEIIaTh
3aJjayd [0 TEOpUU  KOJel, [0 TEeOpuu
MHOT'O4JICHOB;

algebraic structures;

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

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

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

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

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

8. compare and evaluate different approaches to
proofs and offer alternative approaches in a
reasoned manner;
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8. monengeyre OpTYpHl TOCUIAEPAl CaIBICTBIPY
KoHe Oarajay JKOHE Jonelili Oanama YChIHY

8.CpaBHHBaTB U OLCHUBATH PA3HBIC ITOAXOIBI
J0Ka3aTCjIbCTB U apryMmECHTHUPOBAHO IIpE€ajiaraTtb
AJIbTCPHATHBHBIC

Ilpepexeuzummepi / Ilpepexeuzumut / Prerequisites

Anrebpa »xoHe caHap Teopuschl 1

| Anre6pa u Teopus uncen 1

| Algebra and Number Theory 1

Kypcmuiny kbickawa mazmynst / Kpamxoe codepiycanue kypca/ Course summary

ChI3BIKTBIK orepaTopiap. Tomrap. bemiHrimTik
TEOPHUSCHI. CanpIcThIpyTap TEOPHSCHI.
CakuHanap. bip alHBIMAJTBICHI Oap

kenmytenikrep. bipHeme aiHBIMaNBICH Oap
kenMyIenikrep. KoMieke xoHe HaKThI caHaap
epicTepiHIeri  KOmnMyIIeNiKTep,  palroHal
caHjap  epicCiHAeri  KONMYIICIIKTep  JKOHE
anreOpaJibIK caHap.

JIuHeliHbIe
JICITUMOCTH.
MHoOTr04JIeHbI
MHoOT04JICHBI

oneparopsl. I'pynmbel.  Teopus
Teopus cpaBHenuii. Kombna.

oT OJHOU TIEPEMEHHOM.
OT HECKOJIbKUX I€PEMEHHBIX.
MHorowiensl HaJl MOJSIMU KOMIUIEKCHBIX U
JICUCTBUTEIIBHBIX YUCEJ, MHOTOWIEHbl HaJ
MOJIEM PAllMOHANIBHBIX YMCEN U anredpanyeckue

qucia

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 / [locmpexeuszumeui/ Postrequisites

MaremaTtukansik Tangay IV

‘ Marematnuyeckuii againus [V

| Mathematical analysis IV

bazoapnama scemexuici / Pykosooumens npozpammst/ Programme manager

AckanOaeBa I'. b.

\ Hemucenos b. H.

| Demisenov B. N. , Ascanbaeva G. B.
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Ju anzedpanapvinoviyy meopusacvina Kipicne ycane oHvlH Kopceminimi/ Beeoenue ¢ meopuro anzeop Jlu u ux npeocmaenenuii/ Introduction to the

Theory of Lie Algebras and its Representations

Oky maxcamul / Yueonas yenw / Purpose

KJaccukaiblk Jlu  anreOpamapblH  3€pTTEHI3,
BEKTOPJIBIK TYBIHABICBI 0ap TE€OMETPUSIIBIK
BEKTOpJApJbIH YII ejmemal  KeHicTiri  Jlu
anreOpachl  €KeHiH KOepCeTiHi3. ©Op  Typii
o/licTepIi KOJJIaHa OTBIPBII, MTPAKTUKAIIBIK KOHE
TEOPUSIIBIK Ma3MYHJIAFbl €CEIITEP Il ISy JKOHE
OoJarax MaTeMaTHhKa MyFalliMiHEe
MaTeMaTHKaHBIH HET13T1 KYpPChIH J1a, MEKTEHTIH
(baKyIbTaTUBTI KypCTapblH Ja, MaTeMaTUKaHbIH
Ka3ipri FRUIBIMHM JKOHE OJICYMETTIK KEHICTIKTeri
OPHBIH J1a TepeH TYCIHY YVIIH  KaXeT
MaTEMATHKAIBIK OMJIAyJIBIH KBl MOJICHUCTIH
TopOueney.

M3Y4YHUTh Kilaccuueckue anreOpsl Jlu, mokas3arts,
YTO TPEXMEPHOE MPOCTPAHCTBO TEOMETPUIECKUX
BEKTOPOB C  BEKTOPHBIM  IPOU3BEICHUEM
apiugerca anrebpoi  Jlu. Pemars 3agaun
MPAKTUYECKOTO U TEOPETHUUECKOTO COIEepKaHUS,
WCTIOJNB3Yysl PAa3IWYHBIE METONbI, W BOCIIHTAThH
O0IIYI0 KyJIbTYPY MAaT€MaTUYECKOTO MBIIIIJICHHUS,
HEOOXOoauMyI0  OyaylieMy  IMpenojaaBaTeliio
MaTeMaTHKU AJis TIIyOOKOro MOHMMAaHHUA, Kak
OCHOBHOTO IIKOJILHOTO KypCa MaTeMaTHUKH, TaK 1
IIKOJIbHBIX (DaKylIbTaTUBHBIX KYpPCOB, a TaKXke
MECTO MAaTeMaTHKH B COBPEMEHHOM HAyYHOM H
COLIMAJIbHOM IIPOCTPAHCTBE.

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.

namuceci / Pezyiomamot 00yuenus /Learning o

utcomes

OKbimy
Kypcrsi CITTI asKTAaFAHHAH Keiiin
OimiMasymbLIap
1. Kypc Ma3MyHBIHbIH TEOPHSUIBIK HETI3JIEpiH
aHBIKTAY;
2. JIn anrebpackiHaa opTYpJl ecenTey ofiCTEpiH
QXBIpary;

3. JIu anreOpanapbIHBIH HETI3T1 TypJepi *KoHe
OJIapJIbIH KaparaiblM, KapTbhUlal KapamanbiM
JKoHe KOMMYTaTuBTI JIu anmreGpanmapbl CHUSKTBI
KacHeTTepIMEH TaHBICY;

4. Jlm anreOpacbiH OeliHeneyre MbIcaiiap
KeNTIpy JKOHE oOJapApl MaTeMaTHKa MeEH
(bu3MKaHBIH SPTYPJIl callalapblHIAFbl €cenTepl
HIbIFapy/ia KOJJIaHy;

ITocie ycnmemHOro 3aBepuIeHMsi  Kypca
o0yyarommecsi OyayT
1. OIIpENENATh TEOPETUYECKUE OCHOBEI

coJiepKaHus Kypca;
2. OTIMYATh Pa3JIMYHBIE METO/BI BBIYMCICHUS B
anreopax Jlu;

3. y3HaBaTh 00 OCHOBHBIX THIaX anredp JIu u nx
CBOWCTBaX, TAKUX KaK MMPOCTHIE, OJTYHIPOCThIE U
KOMMYTaTHBHBIE anreOpsl JIu;

4. IpUBOIUTH MPUMEPHI MPEACTaBICHUS anreOp
JIu u WCroNmb30BaTh WX IS PEUICHHS 3a/1a4 B
pa3NUYHbIX 001ACTAX MATEMAaTHKU U (PU3HKH;

5. pa3nuyarh KOHCTpYKIHH anredp JIu, Takne Kak
anreOpsl Kaprana, anreOpsl Being u momaymnu
Bepwma;

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,
and Verma modules;
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5. Kapran anreOpanapei, Beiin anredpanaps
)koHe Bepma  mMoaynmbnmepi  cuskTel  JIm
anreOpanapbIHBIH KOHCTPYKIUSUIAPBIH aXKbIPATY;
6. Kacumup omepaTopiapbelH >XoHE OJap.bIH
KAaCHUETTEPiH, COHJaN-aK OJIapJIbIH JIn
anredpanapsl TEOPUSACHIHIAFBI POITIH aHBIKTAY;

7. cHMMeTpHsUIap MEH MHBapHUAHTTAP bl OPTYPIIi
dbusuKanelKk Mojenpaepae Tanaay yurH Jlu
anreOpaapblHbIH TEOPUSCHIH JKOHE OJap/bIH
OeifHenepiH KOJIAaHy;

8. Jlu anreOpachlHBIH TEOPHSCH IIEHOEpiHIe
abCTpakTiii oOiay >KoHE KypZell ecemnTepi
HIBIFapy KaOiIeTTepiH JaMbITYy.

6. ompenensaTe omeparopel Kasumupa u ux
CBOICTBa, a TaKXKe HUX POJBIO B TEOPUHU anredp
JIn;

7. mpuMeHATh Teopuro anredp Jlm um  ux
NPEACTABICHUN [UI AaHalu3a CUMMETpUH U
WHBApHUAHTOB B  Pa3NUYHbIX  (DU3HUECKUX
MOJICTISIX;

8. pa3BUBaTh CIOCOOHOCTH MBICIUTH A0CTPAKTHO
W pemaTth CIOXKHBIC 33a4d B PaMKaX TCOPUHU
anreop Jlu.

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.

Ipepexsuzummepi / Ilpepexsuzumot / Prerequisites

KomMmyTtartusTik anredpa

| KommyratiBHas anreGpa

| Commutative Algebra

Kypcmuiy kbickawa mazmynst / Kpamxoe codepacanue kypca / Coursesummary

JIu anrebpa Typanbl TyCiHIK. ChI3BIKTHIK JIu
anredpanapel. Knaccukanelx anrebpanap Al
Knaccukansik anrebpanap Bl. Knaccukambik
anrebpanap Cl KOHE DI Kanran
muddepennmaniay anredpanapbl. AOCTpakTiii
oTipik anreOpanapsl. Jlu anreOpanapbiHbIH
uneanjgapel.  @aktop  anrebpachlH  KYpYy.
OpransikTa"apIpymsl. ['oMoMoppusMaep xoHe
Oeitaenep. ¥ chIHBIC. ABTOoMopu3MIep.
Jlertoaut epexeci. lllenrinerin Jlu anredpanapsr.
Hlemrinerin JIn anredpachsl, OHBIH
cybanrebpanapsl, Heanaaphl KOHE
roMoMop(Thl OeliHenepi Typabl YCHIHBIC.

ITonsarue anreOpst JIu. Jluneitnsie anre6pst JIu.
Knaccuueckne anredper Al Kiaccuueckue
anreOpsl  Bi. Knaccuueckue anredpsr CuDy.
Anrebpsl JIn mudepeHIpoBaHUN.
Ab6ctpaktHble anreOpsl JIu. Mneansr anre6p Jlu.
Koncrpykuus daxropanredpsl. LlenTpanuzatop.
I'omomophu3MbI U NIPECTaBIICHHUS.
[Ipennoxenue. Atomopdusmsl.  [IpaBuio
JleiiOuuma. Pazpemmmblie anreopsl JIn.
[Ipemnoxenune o paspemmmoit anredpe Jlu, ee
nojanreOpax, uaealax U TOMOMOP(HBIX
oOpa3ax.

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.

ITocmpexeusummepi / [locmpexeéusumeut / Postrequisites

Marematukanslk Tangay IV

‘ Matemarnueckuii anauus IV

| Mathematical analysis IV

Bazoaprama scemexuici / Pykosooumens npoepammeot | Programme manager

AnumbaeB Annbek AimpicOaeBUY

‘ Jemucenos bepuk HyprazuHoBud

| Demisenov Berik Nurtazinovich
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Ananumukanoik ceomempus / Ananumuueckan ceomempus / Analytic Geometry

OKy makcamuwt / Yueonan yenv/ Purpose

AHaTUTHUKAIBIK TeOMETPHUSHBIH Herisri | U3yuenne 0a3oBbix mnoHsTHii aHamutudeckor | Study of the basic concepts of analytical
VFBIMIAPbIH ~ OKBITY, IIOH  TaKBIPHIITAphl | TEOMETPHM, OCBOCHHME OCHOBHBIX IpueMoB | geometry, mastering the basic techniques for
OOMBIHIIA TPAKTHKAJBIK €CeNTep/i WICHIYIiH | pelieHuss MpaKTUYeCKUX 3agad mno Ttemam | Solving practical problems on the topics of the
HETI3T1 9MIICTEPIH Hrepy JUCHUATUTHHBI discipline

Oxbimy namuorceci / Pesynomamut 06yuenus / Learning outcomes
KypcTbl corTi asiKTaraHHAaH keiiin | ITocie  ycmemHoro 3aBepmenusi  Kypca | After successful completion of the course,
olriMamymbLIap odyuarommecst OyayT students will be

1. MeKxTen KypchbIH/a aHAJIMTHKAJIBIK IT'€OMETPUS
OemimMaepin OKBITY/IbIH HETi3T1
TYKBIPBIMAMAIIBIK amiaparbl 00Jysl;

2. eKi HYKTEHIH apaKalbIKThIFbIH Ta0y, KECIHAIHI
OepiireH  KaTblHacta  0eily,  BEKTOPJBIK
anreOpaHblH HETI3T1  YFBIMIApPbIH, TY3y MEH
Ka3bIKTBIKTBl AHBIKTAY/ABIH OPTYPJl TOCUIAEpiH
oureni;

3. KHUCBIKTapJblH TYPJIEpIH *OHE eKIiHIII peTTi
OerTepai TaHy;

4. MpaKTUKAJBIK €CeNTep/l MIeMyre >KeTKITIKTI
KeJem/ie AHAJTMTHKAJTBIK reOMETPHUSHBIH
TEOPUSIIBIK HETI3/IEPiH MEHTepY;

5. angran OuTiMIepi MEH JaFapUIapblH cabakTac
MOHJEPJl OKYy Ke3iHAe JKOHE MaTeMaTHhKa
MYFaJliMi peTiH/Ie KOciOM KbI3METIH/IE KOJIaHY;
6. ocel TmoH OoifbiHIIA anFaH OUTIMIEPiH
MaTeMaTHKAJBIK TaJlJjay eCenTepiH IIenryre
KOJIJaHy

7. aHAINTUKAIBIK TECOMETPUSHBIH JaMYBIHBIH
Ka3ipri 3aMaHfbl TEHACHIMIAPbIH OHE OHBI
KOJIJAHY/Ibl MEHT€PY;

1. obnanare 0a30BBIM MOHATUHHBIM anIapaToM
JUIs TIPEnoJiaBaHus pa3JesioB aHaJIUTUYECKON
reOMETPHUH B LIKOJILHOM KYypCE;

2. HaXOJUTh PACCTOSTHUS MEXAY IBYMS TOUKaMH,
JIEJICHUE OTpE3Ka B JaHHOM OTHOIIEHHHU, 3HAET

OCHOBHBIE  TOHSTHS  BEKTOPHOM  anreOpsl,
pa3nuyHble  cHocoOBbl  3aJaHusl  MPSIMOM U
IIJIOCKOCTH;

3. pacro3HaBaTh BUABI KPUBBIX U TIOBEPXHOCTEU
BTOPOT'O MOPSAKA;

4. BIajeTb  TEOPETHYECKMMHM  OCHOBaMHU
AHAINTUYECKOM  reoMeTpun B oObeMe,
JOCTATOYHOM JUI DPEUIeHHUs MNPAKTUYECKUX
3ajay;

5. NPpUMCHATH IMOJYYCHHBIC 3HAHUA W HABBIKU
IpHu U3YYCHHUU CMECKHBIX JUCHUIIINH U B CBOCH

npodeccHoHabHOM ~ AEATEIHbHOCTH  YUUTEIS
MaTEeMaTHUKH;

6. MPUMEHTh MOJIyYCHHbIC 3HAHUS IO JaHHOU
JTUCITUTIITUHE TUTST pereHus 3a1a4

MAaTEMATHYCCKOI'O aHaJIn3a

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. ecenTepi INEHIYAIH J>XOHE TeopeMaap/bl
JONCNISYAIH THIMII 9/TICIH TaHaay

7. BlaneTh COBPEMEHHMHU HAalpaBICHUSIMU
pa3BUTHsA AHAIUTHUYECKOW TIEeOMETpUUM U €€
MIPUIIOKEHUH;

8. BbIOMpaTh A(P(HEKTUBHBIH METOa peIICHUs
3aJa4 ¥ OKa3aTeJIbCTB TEOPEM

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

Ilpepexeuzummepi / Ilpepexeuzumut / Prerequisites

DJIEMEHTAPJIBIK MaTeMaTHKa

| DnemenTapHas MaTemaTHKa

| Elementary mathematics

Kypcmuiy kbickawa mazmynst / Kpamxoe codepycanue kypca/ Course summary

AHaNUTUKANBIK ~TEOMETPUSHBIH  KaparaibiM
ecenrepi. [loymsApnbIK, cdepanblK, MWIMHAPIIK
KOODPIMHATAIIBIK Kyitenep. JlekapTThIK
TIKOYPBIIITHI KOOPAMHATTAPABI TYPIACHIIPY.
Bekropnap Teopusichl. XKa3bIKTBIKTaFbl TY3YIiH
teHaeynepi. JKa3bIKTBIK TI€H  KEHICTIKTerl
TY3YAiH TeHaeynepi. EKiHii peTTi ChI3bIKTap MEH
oeTTep

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

[IpeoOpa3oBanue OEKapTOBBIX MPSAMOYIOJIbHBIX
KOOpJUHAT.

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

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

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

Hocmpexsusummepi / [locmpexsuszumat/ Postrequisites

I[I/ICerTTi MaTEMAaTUKa KOHC MAaTCMAaTUKAJIbIK
JIOTHKa
Amnanu3s xoHe KOM6I/IHaTOpI/IKa

JluckpeTHas MaTeMaTHKa M MareMaThyecKas
JOTHKa
AHaJiu3 1 KOMOMHATOpUKA

Discrete Mathematics and Mathematical Logic
Analysis and Combinatorics

bazoaphama rcemexuici / Pykosooumens npozpammel/ Programme manager

AcxkanOaeBa I'. b.

| AckanGaesa I b.

| Ascanbaeva G. B.

38




Coi3oikmulK anzeopa ycone ceomempus / Jluneinas anzeopa u zeomempus / Linear Algebra and Geometry

OkKy makcamuwt / Yueonan yenwv/ Purpose

CTYICHTTEPAl  CBHI3BIKTBIK  anredpa  KoHE
TCOMETpHS MOHIHIH HEri3r1 YFhIMIAPhIMEH JKETe
TaHBICTBIPY, CTYIEHTTEPre OpTYpii ecenTep
HIBIFApy OapbIChIHIA anreOpa KOHE
TCOMETPHSIHBIH HET13T1 TaKbIPBINTAPBIH KOJIaHA
011y TaFIbIChIHA YHPETY

MO3HAKOMUTH  CTYACHTOB  C  OCHOBHBIMHU
MOHATUSMH JIMHEWHON anredpbl M T'e€OMETPUH,
HAyYUTh CTYJCHTOB YMEHHUIO HCIOJb30BaTh
OCHOBHBIE TeMbl anreOpsl U TEOMETPpUU B
Mporecce perIeHus 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

Hamuoiceci / Pesynomamot 06yuenus /Learning o

utcomes

Kypersl CITTi KeliH
OimiManymbLIap

1. CBIBBIKTBIK TEHZICYJIEp MEH Marpuiaiap,
oJlapblH KacueTTepl MeH amalfapbl Typaibl
Heri3ri OUTIMAEpPIH TI3IMIECY;

2. ChI3BIKTHIK TEHAEYJIep Kyiecin memryne ['ayce
OMICIH KOJI/IaHYy;

3. BeKTOpJap, OJAPAbIH CHI3BIKTHIK TOYEICI3Iri
JKOHE HET131epl Typaibl TeopemManap/bl OLIy;

4. KEHICTIKTerl BEKTOpJapMEeH amajijap MeH
OJIapABIH TEOMETPHSITBIK MaFbIHACHIH TYCIHY;

5. MarTpunanapAblH MEHIIIKTI MOHIEpi MeH
MEHIIIKTI BEKTOPJIApbIH Taly;

asiKTaraHHaH

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

7. TpaaMieHT OMICIH KOJJaHa OTBIPBIN, KOl
alfHbIMaNbl  QYHKIMUIApIbl MUHUMH3ALMIAY
€CelNTepiH IIeNly 9AICTepiH aHbIKTAY;

8. ecenTepi IIEHIYAIH OHE TeopeManapabl
TONENASyAIH THIMI1 9/TICIH TaHaay

IMocae ycmemHoro
odyuyarwimuecs OyayT
1. nepeuncnsaTe 0a30Bble 3HAHMSI O JIMHEHHBIX
YPaBHEHMSIX M MaTpHliaX, HX CBOICTBaX H
ornepanusx;

2. mpuMeHATh MeTton laycca i perieHus
CHUCTEM JIMHENHBIX YPaBHEHUH;

3. BIaZIeTh TEOpEMaMH O BEKTOpax, UX JTMHEHHON
HE3aBHCHUMOCTH U 0a3ucax;

4. pa3zbepaTbcs B OmepalUsX C BEKTOpaMH B
MIPOCTPAHCTBE U UX F€OMETPUUYECKOM 3HAUYEHUU;
5. HaxoauTh COOCTBEHHBIE 3HAYEHUS U
cOOCTBEHHBIE BEKTOPBI MaTPHII;

6. cpaBHMBaTh TPEACTaBICHHE O KPUBBIX
BTOPOTO TMOpAJKa M HMX TIE€OMETPUUYECKOM
3HA4YEHUH,

7. ompenensTbMETOAbl pEIIeHHs 3aJad Ha
MUHUMH3ALUIO QYHKIUNA MHOTHUX TTEPEMEHHBIX C
MOMOIIbIO0 METO/Ia TPA/IUEHTA,

8. BBIOMpaTh A((GEKTUBHBIA METOJ peIIeHUs
3aJjad ¥ JJOKa3aTeabCTB TEOPEM

3aBeplIeHHs  Kypca

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

Ilpepexeuzummepi / Ilpepexeuzumut / Prerequisites
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DIeMEHTapJIbIK MaTeMaTHKa

| DnemenTapHas MaTeMaTHKA

| Elementary mathematics

Kypcmoiy Kbickawa mazmynwt / Kpamkoe cooeprcanue kypca/ Course summary

Matpunanap xoHe aHbIKTaybIITap. CBI3BIKTHIK
keHicTikTep. KoMmuieke cannap. AHaIMTHKAIIBIK

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

TIKOYPBIIITH KOOPAUHATTAPIBI TYPACHIIPY.
Bekropnap teopusicel. JKa3bIKTBIKTaFbl TY3YIIH
Tenaeyiepi. JKa3bIKTBIK TEH  KEeHICTIKTeri
TY3ydiH Tenzaeynepi. EkiHII peTTi ChI3BIKTAp
MEH OeTTep

Matpuibl ¥ ONPEHCIIUTEIIN. JInneiineie
rpocTpancTBa. KoMIuleKcHbIE Yncia.
[Ipocreiimme 3a1a4i aHATUTUYECKONU IT'€OMETPUH.
[Monspuble, chepuyeckue, UUIMHIPUYECKUE
CHUCTEMBbI KOOpPJUHATBHI. [IpeoOpa3zoBanue
NEKapPTOBBIX MIPSIMOYTOJIBHBIX KOOPIUHAT.
Teopuss BEKTOpPOB. YpaBHEHMs MNPSIMOM Ha
IJIOCKOCTH. YPaBHEHHUs IJIOCKOCTH U IPSIMON B
rpocTpaHcTBe. JIMHUM M TOBEPXHOCTH BTOPOIO

IOpsAaKa

Matrices and determinants. Linear
Complex numbers.

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

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

space. Lines and surfaces of the second order

spaces.

ITocmpexsusummepi / [locmpexeuszumeut/ Postrequis

ites

JIMCKpeTTI MaTeMaThKa >KOHE MaTeMaTHKAaJbIK
JIOTHKa
AHanus )koHe KOMOMHATOpUKa

JuckperHas wmaremaTMKa M MaTeMaTHYecKas
JIOTHKa
AHanu3 1 KOMOMHATOpHUKA

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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Ilhanumempuanvik ecenmepoi weuty npaxmuxymol / IIpakmukym no pewienuro nianumempuyeckux zaoay /

Practical Work on Solving Planimetric Tasks

Oky maxcamul / Yueonan yenv/ Purpose

MaremMartrka OOMBIHIIA KOFaphl OUTIKTI IMeaaror
KaJpliapbl Jaspiiay Ke3iHJe KaKEeTTI MeEKTell
KYPCBIHBIH ~ €CENTepiH  Imemyne  OoJiamak
MYFaTIMACPAIH KyWemni OLTiMi MEH JaFabpUIapbIH
KaJIBIITACTBIPY JKOHE HIrepy, T'COMETPHUSIIBIK
ecermrrepal  meme  OuTy,  TUIAHUMETPHSUIBIK
ecenTepAl WenryAaiy 9IicTepid Oty

dopmupoBaHue U OCBOEHHUE
CHUCTEMAaTU3UPOBAHHBIX 3HAHMM W  yMEHUH
OyayluX yduTenel pemaTh 3a1a4y HIKOJIbHOIO
Kypca,  HEOOXOJUMBIX  INpU  IOJITOTOBKE
BBICOKOKBJIN()UIIMPOBAHHBIX  IEAarOrMuecKux
KaJIpoB II0 MaTreMaTuke, YMEHHE pelaTh
reOMETPUYECKUE 3aJadyd, 3HaThb IIPUEMBl U
METO/Ibl PEIICHHS] INIAHUMETPUYECKHX 3a/1a4

Formation and development of systematized
knowledge and skills of future teachers to solve
school course tasks necessary for the training of
highly qualified teaching staff in mathematics,
the ability to solve geometric problems, to know
the techniques and methods of solving
planimetric problems

OKbimy

utcomes

Kypersl coTTI KelliH
olmiMaymbLIap

1. TJTAHUMETPUSIITBIK
dopmynamapel MEH  KacHeTTepiH  aTaHbI3,
TTAHUMETPUSLITBIK ecenTepi HISTTY/IIH
o/licTeMeNiK Heri3AepiH OUTiHI3;

2. ka3pIK (urypanapablH KOMIIOHEHTTEpl MEH
ayJaHJapblH €CENTEeYyIiH OpTYpii ojicTepiH
AHBIKTaHBbI3 (YwOyppim, Tpaneuus,
napajiesiorpaMm, meHoep) ;

3. ywOypeluTap MeH TepTOYpHIITAPABIH
TYPJIEPiH, epeKIle KaFJaiinap/Il TaHy;
4. Teric (urypamap KacaHbI3,
KYpBbUIBIMJIAp JKacaHbl3;

5. TUTAHUMETPUSUTBIK €CETTEP/Ii MICTTY/Ae JKa3bIK
¢durypanap MeH OJapAblH KOMIIOHEHTTEPIHIH
(bopmymanapsl MEH KaCHETTEepiH KOJIaHBIHbI3;

6. OipiKTipiireH ecenTepai nienryse
TJIAHUMETPUSUIBIK — (UTypaiapblH KacueTTepl
MEH OJIapJblH KOMIOHEHTTEpiH Taly omicTepi

assKTaraHHaH

¢durypanappiH

KOCBIMIIIA

Hamuoiceci / Pesynomamot 06yuenus /Learning o
IMocne ycmemHoOro 3aBeplleHUsl  Kypca
o0yyarommecsi OyayT
1. naspiBatb  QopmydBl U CBOICTBa
IUTAHUMETPUYECKUX ¢uryp, BJIAJIETh
METOAMYECKUMHU OCHOBaMH pereHus

IUTAHUMETPUYECKUX 3a/]a4;
2. OIpEACTATh PA3InYHbIC METO/bI BEIUMCIICHUS
KOMIIOHEHTOB M IUIOIIAAEH IUIOCKUX (Uryp

(TpeyronpHUK, Tpamenus, MapauieJorpamm,
OKPYKHOCTB);
3. pacmo3HaBaTh BHIBI TPEYrOJHHUKOB U

YEThIPEXYTOJbHUKOB, YACTHBIE CITy4aH;

4. CTpouTh TMJOCKHE (UTYPBI, TMPOBOJIUTH
JIOTIOJTHUTEIIbHBIE IOCTPOEHHUS;

5. mpUMEHATh (HOPMYNBI M CBOMCTBA IUIOCKUX
¢uryp M HMX KOMIIOHEHTOB TpU PpEIICHUU
IUTAaHUMETPUYECKHX 3a7au;

6. cucremMatu3UpoBaTh  3HAHHUA  CBOWCTB
IUIAHUMETPUYECKUX  GuUuryp ¥ METOAOB

HAaXOXJACHUA HMX KOMIIOHCHTOB IPpH PCIICHHUUN

After successful completion of the course,
students will be

After successful completion of the course,
students will

1. to name formulas and properties of planimetric
figures, to know the methodological foundations
of solving planimetric problems;

2. Define various methods for calculating the
components and areas of flat shapes (triangle,
trapezoid, parallelogram, circle);
3. recognize the types of
quadrilaterals, special cases;

4. build flat shapes, carry out additional
constructions;

5. apply formulas and properties of flat shapes
and their components in solving planimetric
problems;

6. systematize knowledge of the properties of
planimetric shapes and methods for finding their

triangles and

components in solving combined problems,
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TypaJibl OUTiMIL JKY#emney, HOTHXKENepIl Tanjaay
’OHE CaJIBICTBIPY, POpMyIianapabl MbIFapy;

7. ecenrepnl IIENIyle Xaumak (urypanapabl
KYpy YIIH TEOPHSUIBIK OLTiM MEH JaFabLIapabl
OipikTipYy;

8. TUIAaHUMETPHUSIIBIK eCeNTeplli WICHIYIiH Jp
TYPJl TOCUIIEPIH CABICTBIPY XKoHE Oaraiay, op
Karjaiila eH THIMIICIH TaHJay >koHe Oaiama
YCBIHYFa HET13/CITeH

KOM6I/IHI/IpOBaHHBIX 3aa4, aHaJIMU3UpPOBaATb U
CpaBHUBATh NOJIYYCHHBIC PE3YJIbTAThI, BBIBOJUTH
bopmysr;

7. KOMOWHHPOBaTh TEOPETUYCCKHE 3HAHHS U
YMEHHUSI Ha TIIOCTPOCHHE IUIOCKHX (uryp B
pCILICHUH 33]1a4;

8. CpaBHHUBATL M OLCHUBATHL PA3HBIC IOAXObI
pellieHHs TUIAHUMETPUYCCKUX 3ajad, BHIOMPATh
HaubOosee 3PQPEKTUBHBIC B KaXIOM Ciydac u
apryMEHTHPOBAHO IpeJyIaraTh albTePHATHBHBIC

analyze and compare the results obtained, derive
formulas;

7. combine theoretical knowledge and skills to
build flat shapes in solving problems;

8. compare and evaluate different approaches to
solving planimetric problems, choose the most
effective in each case and reasonably propose
alternatives

Ilpepexeusummepi / Ilpepexeuszumot / Prerequisites

BHCMGHTapHHK MaT€MaTHuKa

‘ BJ'ICMGHTapHaSI MaT€MaTHKa

| Elementary mathematics

Kypcmuiy kbickawa mazmynst / Kpamrkoe cooepicanue kypca/ Course summary

Ywlypeitrap MEH TOPTOYPHIIITAD.
YmOypelIThIH ~ Tamama  HYKTelepi  MeH
CBI3BIKTAaphl. Y MIOYPBIIITHIH MeIuaHaJapbIHbIH,
OUCCeKTpUCAIapbIHBIH, OMIKTIKTEPIHIH KUBLIBICY
HYKTesepl Typaibl TeopeManap. Tik OypbIIITHI
YIIOYPBIITAFbI Me/IMaHaHbIH KacCHeTi.
Y moOypsIIThIH 1K1 OYpBIIIBIHBIH
OMCCeKTpUCACHIHBIH ~KacueTi. Tik OyphIIIThI
YIIOYPHIIITAFBl ~ METPUKAJBIK  KaThIHACTap.
Kocunycrap teopemacel. CuHycTap TEOpEeMachl.
[lenbep. IllenOepre >xypri3iareH >XaHaMaHBIH
Kacuertepi. IllenOepre KaTbIcThl OypbILITAP/IBI
enuiey. [llenOepiep MeH ymOypbITap Typaibl
teopemanap. lllenGepiep MeH TepTOYpHIIITAD
Typasbl Teopemanap. Lllerbepaeri MeTpuKaIbIK
KaTeiHacTap.XKa3bIK pUrypanapIslH ayJaH1apsbl.
Menenait Teopemacsl. YeBa TeopeMacsl
["'eoMeTpHsITBIK TYpIICHIIpYIIEp 9ici.
Bexropnap. EH ynkeH xoHe eH Killll MOHJEP

TpeyronbHUKN U YEThIPEXYTOJIbHUKH.
3ameuaTeNbHbIE TOUYKH U JIMHUM TPEYrOJIbHUKA.
Teopembl O TOYKax TMEpeceueHUss MeauaH,
OUCCEKTpUC, BBICOT TpeyrojabHUKa. CBONCTBO
MeAMaHbl B MPSAMOYIOJBHOM TPEYrOJIbHUKE.
CBOICTBO OMCCEKTpUCHI BHYTPEHHEro yria
TpeyrojibHuKka. MeTpudyeckiue COOTHOIICHUS B

NpsIMOYTOJIBHOM  TpeyrojpHuke.  Teopema
KOCHUHYCOB. Teopema CUHYCOB.
OkpyxHocTtb.  CBolicTBa  KacaTelbHBIX K

OKpY’XKHOCTH. M3MepeHne yrioB, CBA3aHHBIX C
OKpPY)XKHOCTBIO. TeopeMbl 00 OKpYXKHOCTAX U
TpeyrojibHuKax. Teopembl 00 OKpPYKHOCTSX H
YETBIPEXYTOJIbHUKAX. Merpuueckue
COOTHOLIEHUSI B  OKpyXHOcTH. Ilnmomanm
wiockux ¢uryp. Teopema Menenas. Teopema
UYesbl. MeTos reoMeTpuyeckux npeoOpa3zoBaHmii
Bekropel.  Haubonpine ©  HauMMEHbLIHNE
3HAYCHUS

Triangles and quadrilaterals.

Wonderful points and lines of the triangle.
Theorems about the intersection points of
medians, bisectors, and triangle heights. The
median property in a right triangle. Property of
the bisector of the inner angle of the triangle.
Metric relations in a right triangle. The cosine
theorem. The sine theorem. Circle. Properties of
tangents to a circle. Measurement of angles
associated with a circle. Theorems about circles
and triangles. Theorems about circles and
quadrilaterals. Metric ratios in a circle. Areas of

flat shapes. Menelaus' theorem. Chevy s
Theorem. The method of geometric
transformations. Vectors. The largest and

smallest values

Ilocmpexeusummepi / Ilocmpekeusumul/ Postrequisites
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CrepeoMeTpHsITBIK ecenrepai wemy | [Ipaktukym mo pemenuto crepeomerpudeckux | Workshop on solving stereometric problems
MIPAKTUKYMBI 3a1a4 Methods for Solving Tasks in Stereometry
Crepeomerpusi OOWBIHIIA ecenTepAi mmenry | MeTopl peleHus 3a/1a4 0 CTEPEOMETPUH

omicTepi

bazoaprama scemexuici / Pykoeooumens npozpammul/ Programme manager

PancosaI. T. | PancosaT. T. | Raisova G. T.
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Inanumempusa dontvinuwa ecenmepoi wieuty a0icmepi / Memoowt peuwienusn 3a0ay no naianumempuu /

Methods for Solving Tasks in Planimetry

Oky maxcamul / Yueonan yenv/ Purpose

Crynentrep IUTAHUMETPUSIAF bl opTypii
ecernTep/i WbIFapy 9/1iCTEPiH MEHIepy, COHBIMEH
KaTap TEOMETPHSUIBIK €CENTepli Talfay >KoHe
[ICUTy YIIiH MaTeMaTHKAIBIK SAiCTepIi KOIIaHy
JaFIbIIIapPBIH JAMBITY.

OcBoeHHE CTyJIE€HTAaMH METOAOB  peIleHus
pa3IMYHBIX 3a/lad B IUTAHUMETPHUH, a TaKKe
dbopMUpOBaHHE Yy HUX HAaBBIKOB MPUMEHEHUS
MaTeMaTUYeCKNUX METOJOB JUIS aHaliu3a |
pelIeHus TeOMETPUUYECKUX 3a/1a4.

Students master the methods of solving various
problems in planimetry, as well as developing
their skills in applying mathematical methods to
analyze and solve geometric problems.

OKbimy

Homuiceci / Pesynoemamot 00yuenusn /Learning o

utcomes

Kyperbl ¢oTTi  asiKkraraHHaH KeiliH Ourim
aJIymbLiap

1. reomeTpusIBbIK (UTYpaapibl calyFa ecentep
IIBIFAPYIBIH OPTYPIIl TOCUIICPIH KOJIAHY;

2. Kypaem ¢urypaiapAaslH ayAaHgapbl MeH
MIEPUMETPIIEPIH eCenTeyre ecenTep MbFapy

3. ymOYpHIITapabl, KOMOYPHIITAPALl KOHE
KONOyphIIITHl  (urypanapabl calayFa JKoHE
Taj/iayra ecenTep MIbIFapy SHICTEpiH aHBIKTAY;
4. wmeHOepnep/al, ONApAbIH JOFalapbl MeEH
KECIHAUIEPIH TYPFbI3yFa jKOHE TajlJlayFa ecentep
HIBIFapy;

5. annurnc, mapaboia xkoHe runepoosa camy KoHe
Tannay OOWbBIHINIA ecenTepil LIbIFapy SICTEpPiH
KOJIJIaHy;

6. *KaHaMma >KOHE KUBLIBICATHIH TY3YJEpi calryFa
€cenTep MIbIFapy oNICTepi, COHBIMEH KaTap
KAIIBIKTBIKTAP/Ibl aHBIKTAY €CemTepi Typajbl
OLTIMIEpiH KYieney;

7. TEOMEeTpUSUIBIK €cemnTepial IIemry YHIiH
AHATUTUKAIIBIK TEOMETPUS 9MIICTEPiH KOJIIAHY;

8. IlnaHuMeTpHsIBIK  ecemnTepai  IICmyAiH
OpTYpJi TOCUIIEPIH CabICThIpa KOHE Oaramnail

Ilocsie 3aBepuieHusi Kypca olOyuyarouimecs
oyayT

1. mpuMeHATh pa3IUYHBIE MPHEMbl pPELICHUS
3a]1a4 Ha IOCTPOEHUE T€OMETPUUYECKUX QUTYP;
2. pemiaTh 3aJaud Ha BBIYMCIICHUE IUIOIAACH U
NEPUMETPOB CIOKHBIX (QUTYD

3. OmpeneNnaTb METOJAbl pEeLIeHHs 3ajad Ha
MOCTPOEHHE W aHAIW3  TPEYroJbHUKOB,
MHOT'OYTOJIbHUKOB ¥ MHOTOYTOJIbHBIX (DUTYD;

4. pemath 3a7a4d Ha TOCTPOCHHE M aHAJIU3
OKPYXHOCTEH, UX AYT U CETMEHTOB,;

5. TNpUMEHATh METOJbl pelIeHus 3aJad Ha
MOCTPOCHUE W aHAJIW3 JJUIUICOB, Mapabos u
runepoor,

6. cucremMaTu3upoBaTh 3HAHMA O MeETOoJax
pelieHus 3a7ady Ha MOCTPOEHUE KacarolMXcs U
NIEPECEKAIOIINXCS JMHUM, a TaKKe 3a7aud Ha
OnpeesieHue PacCTOSHUM;

7. MPUMEHSTh  METOJbl  aHaJTUTHYECKOMN
TEOMETPUM I PEUIEHUS TeOMETPHYECCKUX
3aJa4;

8. yMeTh cpaBHUBaTh M OILIEHHBATh pa3HbIE

noaxoJbl PCHICHUSA IJIAHUMCTPHUYCCKUX 3anad,

After successful completion of the course,
students will

1. apply various methods of solving problems for
the construction of geometric shapes;

2. solve problems for calculating the areas and
perimeters of complex shapes

3. define methods for solving problems for the
construction and analysis of triangles, polygons
and polygonal shapes;

4. solve problems for the construction and
analysis of circles, their arcs and segments;

5. apply methods of solving problems for the
construction and analysis of ellipses, parabolas
and hyperboles;

6. to systematize knowledge about methods of
solving problems for constructing touching and
intersecting lines, as well as problems for
determining distances;

7. Apply analytical geometry methods to solve
geometric problems;

8. be able to compare and evaluate different
approaches to solving planimetric problems,
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OlTy, op *Karaaiia e THIMJIICiH TaH/aaIl, eIl
Oaslama ychIHA O1ITy.

BbIOMpaTh Haunbonee 3((eKTUBHBIE B KaKIOM
cllyyaé W apryMEHTHpPOBAaHO  IIpeaJiaraTb
IbTEPHATUBHBIC

choose the most effective in each case and
reasonably propose alternatives

Ilpepexeuzummepi / Ilpepexeuzumut / Prerequisites

AnrebpaiiblK ecenTepi menry NpakTUKYMbI

[TpakTHUKyM IO pEIICHHIO alreOpandecKux
3ajau

Practical Work on Solving Algebraic Tasks

Kypcmuiny kbickawa mazmynst / Kpamkoe cooepicanue kypca/ C

ourse summary

Y moypslmrapast cainy JKOHE Tanaay.
KenOypeimrapasl  calmy — JKoHE  Tanjay.
I'eomMeTpusiTbIK GUTYpaapIblH aydaHIapbl MEH
nepumerpiepi. LlenOeprepai KypacTelpy KoHE
Tanmay. OJummrc, napaboiia JkoHE rumnepbola
cally JoHe Tanjay. JKaHacellm KaTKaH >KOHE
KHBUTBICATBIH ChI3BIKTAPIbI CATy. AHATUTHKAIBIK
reoMeTpus KOHE  OHBIH  IUTaHUMETpHsiia
KOJTaHbUTYBI. [ITaHUMETpHUs ecenTepid mbFapy
oficTepl Typalbl aiFaH OumiMIEpiH mMaijanaHa
OTBIPBIT KOJITAHOAJIBI €CENTEP/I1 LIBIFAPY.

IloctpoeHne W aHAIM3  TPEYTrOJIBHUKOB.
[loctpoeHne u aHaJIU3 MHOTOYTOJIBHUKOB.
[Tnomaau u mepuMeTpbl TeOMETPUYECKHIX (DUTYD.
[TocTpoenue u aHAIN3 OKPY>KHOCTEM.
[TocTpoeHne W aHaNW3 AIUIMIICOB, Mapadon U
runiep6on.  [loctpoenne — kacarommxcs U
MEePECEKAOIMMNXCA  JIMHUK.  AHaIUTHYecKas
reoMeTpus U €€ MPUMEHEHNE B IJIAHUMETPHUU.
Pemenue npukiaaHbIX 3aa4 ¢ UCIOJIb30BaHUEM
MOJIYYEHHBIX 3HAHUW O METOJax pEelIeHUs 3a7a4
B IJIAHUMETPUH.

Constructing  and  analyzing  triangles.
Construction and analysis of polygons. Areas and
perimeters of geometric figures. Construction and
analysis of circles. Construction and analysis of
ellipses, parabolas and hyperbolas. Construction
of tangent and intersecting lines. Analytical
geometry and its application in planimetry.
Solution of applied problems using the acquired
knowledge of methods of solving problems in
planimetry.

ITocmpexsusummepi / [locmpexeuszumut/ Postrequis

ites

CrepeoMeTpUsIIbIK €CenTepAl eNry
npakTuKymbl, CTepeomeTpus OoibIHIIA
ecenTepAl enty aicrepi

[IpakTHKyM 1O PELIEHHUIO CTEPEOMETPUUYECKHUX
3aga4, Meroasl  pemeHus  3aja4 1O
CTEPEOMETPUN

Practical Work on Solving Stereometric Taskss
Methods for Solving Tasks in Stereometry

bazoapnama sncemexuici / Pykogooumens npozpammst/ Programme manager

Pancosal. T.

| Pancosa I'. T.

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

3 Kypc¢ CTy/AeHTTepiHe apHAJFAH YJIEKTUBTI MIH/ep / DJIeKTUBHbIE TUCHHUILIHHBI VIS CTY/IeHTOB 3 Kypca /

Mamemamuxanvik manoay I11 / Mamemamuueckuu ananusz I11 / Mathematic analysis 111

OKy makcamuwt / Yueonan yenv/ Purpose

Ken alHbBIMAaJIbI (G YHKIUSCBIHBIH
muddepeHInaNAbIK ecenTeyl TeOopUsChl MeEH
Karap TEOpHUsCHI Typajbl >KyWemi OuTiM amy;
MaTeMaTUKaHbIH OacKa cajiajapblHaa OLTiMIl
KOJIZIaHyFa JaiibiH 001y

[ToyueHue  cuUCTEMAaTU3UPOBAHHBIX  3HAHUUI
Teopur  JU(PHEpEeHINAaTIbHOIO  HCUUCICHUS
(YHKIIMM MHOTHX NEPEMEHHBIX U TEOPUHU PSAJIOB
;TOTOBHOCTH HCIIOJIb30BaHUS 3HAHUW B APYTUX
pazzenax MaTeMaTHKU

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

Homuiceci / Pesynoemamot 00yuenusn /Learning o

utcomes

OKbimy
Kyperbl coTTi  asikraraHHaH KeiliH Outim
ajrymbLiap
1. mexTep TEOPHUSCHIHBIH HETI3T1 YFbIMIAPbIH
KOHE  Kem  allHbIManbl  (QYHKIUUIAPBIH
g depeHnnanabl ecenTeyiepid aTaHbl3;
2. OipHemie aiHBIMANBl  (YHKIUSIAPIBIH
KalTajaHaTblH, €CeNliIK IIeKTepiH, >KapTbulai
TYBIHBLIAPHI MEH g depeHanaapbiH
€CenTeyMIH  OpTYpJl  OMICTepiH,  Karapyap

TEOPHSCHIH aHBIKTAY JKOHE aXbIPaTy;

3. mIeKTep TEOPHUsACHI MEH OipHelle aiHbIMabI
GbyHKUIMSTApABIH Qg depeHInanIbIK
ecenTeysiepi, Karapyiap TEOpUsIChl eCenTepiHiH
HICUIIMIH TYCIHIIpY;

4. alKplH >KOHE JKachIpbIH (YHKIUSIAPIBIH
€CeNIKTepiH, KalTalaHAaThIH UIEKTEpiH, >KeKe
TYBIHIBIIAPBIH €CENTEeYIIH OpTYpJl 9MiCTepiH
KOJIJaHaJbl, COHBIMEH  Karap  IIENIMHIH
reOMETPHSUIBIK MHTEPIIPETALUACHIH KOpCceTe i,
5. OipHemie aiHBIMATBUIAPABIH  (QYHKIUSACHIH
TOJIBIK 3€pTTey JKOHE KOJIIaHOambl ecenTepii

IMocne 3aBepumieHusi Kypca o0y4arouquecs
oyayT

1. mepedHcnsATh OCHOBHBIC TIOHSTHS TEOPUHU
npenenoB U AuddepeHInaTbHOr0 UCYUCIICHUS
(GYHKIIIH MHOTHX TIEPEMEHHBIX;

2. OompenensaTh U OTIAMYATh PA3IUYHBIE METOJbI
BBIYMCJICHHSI TIOBTOPHBIX, KPATHBIX MPEIEIIOB,
YAaCTHBIX MPOW3BOJAHBIX U AuddepeHnanon
(GYHKIIMI MHOTHX TIEPEMEHHBIX, TCOPHH PSIOB;
3. OOBSACHATH pelleHue 3ajady 1[0 TEeopuu
npeaenoB U audPpepeHInaIbHOTO0 UCUNCTICHUS
(GYHKIIMM HECKOJBKUX TIEPEMEHHBIX, TEOPUU
pA/I0B;

4. MPUMEHSATH Pa3IMYHbIE METOABl BHIYHCICHUS
KpaTHBIX, TOBTOPHBIX TIPEJEIIOB, YaCTHBIX
MPOU3BOJHBIX SIBHBIX W HESBHBIX (DYHKIIHHA, a
TaKKe JEMOHCTPUPYET TeOMETPUIECKOE
TOJIKOBAaHUE PEIICHUS;

5. NPUMEHSATh YaCTHYIO IPOU3BOJHYIO JUIS
MOJIHOTO UCCJICTOBAHUSI(PYHKIIMH HECKOJIBKHIX

NMCPCMCHHBIX W PCHICHU S IMPUKJIAAHBIX 3a1a4,

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

46




MIBIFApy  YUIIH  JKapThUIal  TyBIHIBLIAPIBI
KOJIZIaHy;

6. aIbIlHFAaH HOTIDKENEPHAl Tanjgay O KoHE
CaJIBICTBIPY, HOTHIXKEre >KeTy VIIH 3epTTeyal

yiBIMAACTBIPYABI Oltel (Ko meKTep/ i, inmHapa
TYBIHJIBI )k0HE U] PepeHITHANIBI €CENTEY);

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

8. ecenTepai HeMece MalliMIEMeIepAl Iy IiH
(monenaey) TMIMJI SJICIH aHBIKTAY.

6. aHanM3UpOBAaTh W CPAaBHUBATH IOTYYCHHBIE
pe3yIbTaThl, yMeeT YIIOPSII0UUBATD
UCCJIEIOBAHUS JUIsl JOCTHKEHHUS Ppe3yJbTara

(BBIUMCIICHUSI KPAaTHBIX MPEAETOB, YacCTHOU
POM3BOIHOM U auddepeHiana);

7. pa3pabaTblBaThb  ITOPUTMBl  PEIICHHS
(uccnenoBaHusl) 3a7ad M CUCTEMAaTU3UPYET

[IOJIyYEHHBIE PE3YIIbTaThI,
8. ompenensiTh 3((HEKTUBHBIA METON pPEIICHUS
JI0Ka3aTeabCTBA) 3a/1a4 UM YTBEPXKICHMSL.

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, MaTeMaThuKaJIbIK
tanzgay |

DyieMeHTapHas MaTeMaTuka, MaremaTuyecKkui
ananus |

Elementary Mathematics, Mathematical
Analysis |

Kypcmuiy kbickawa mazmynwt / Kpamxoe cooepycanue Kypca/ C

ourse summary

KenTik >xoHe KalTanaHaThIH LIEKTEP TEOPHUSCHI,
eKi HeMece OJlaH Ja Kol alHBIMalIbLIapIIbIH
byHkuusaapelH  TudepeHnuanaay, KacblpblH
byakuusuiapasl - auddepennuanay, MapTChi3
’KOHE IIAPTThl IKCTPEMYMJAp TEOPUACHL, TIPEKe
oHE (PYHKIIMOHAIIBIK KaTapiiap TEOPHSICHI

Teopuss KpaTHBIX U IOBTOPHBIX IIPEAEIIOB,
mubdepeHnrpoBane QyHKIMM JABYX M Oonee
HNEpEeMEHHbIX, IU(p(PepeHIUpOBaHNE HESIBHBIX
(GyHKIIMHM, TEOpUIO0 O€3YyCIOBHBIX M YCIOBHBIX
DKCTPEMYMOB, TEOPHUIO CTETIEHHBIX "
(YHKIIMOHAJIBHBIX 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 / [locmpexeuszumui/ Postrequisites

Matemarukansik Tanjgay IV

‘ MaremaTtnueckuii anaims [V

| Mathematical analysis IV

bazoapnama sncemexuici / Pykogooumens npozpammst/ Programme manager

Hocnynosa Y.K.

\ Hocnynosa Y.K.
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Kon aiinvimans goynkyuanoiyy ougpghepenyuanovix ecenmeyi / /lughgpepenyuanvnoe ucuucinenue hynkyuu MHo2ux nepemenuvlx/
Differential Calculus of a Function of Several Variables

Oky maxcamul / Yueonan yenv/ Purpose

Ken affHBIMAJTBI byukuustapaeie | OBnagenne HaBeikamu  auddepennuansaoro | Mastering the skills of differential calculus of
mddepeHman bl ecenTey  JaFdbUIApbIH | UCUMCICHUS (YHKIUMM MHOTHX IepeMeHHbIx, | functions of many variables, analysis of the
MEHIepYy, KOIOJIIeM I byHKIMATapAbIH | aHaIHM3a MoBeacHuss MHOoroMepHbix ¢Gynkuuid u | behavior of multidimensional functions and their
OpEKeTIH Tajjay »JKOHE OJIAPABIH OPTYPJi | UX MPWIOKCHHUHA B Pa3IMYHBIX 001aCTAX. applications in various fields.
cajagap/ia KOoJIaHbLIYbI.

Oxbimy namuorceci / Pesynomamut 06yuenus / Learning outcomes
Kypcerbl carri asikrarannaH keiiin Outiv | [Tocsie 3aBepmieHusi kypea ooy4arommecsi | After successful completion of the course,
aJymbLiap oyayT students will
1. DbBipueme aiiapiManiel  GyHKipsuiapabiH | 1. Ilommmare  ocHoBHble — momstus | 1. Understand the basic concepts and definitions

g depeHIMATIBIK ece0iHIH HEeri3ri YFhIMIaph
MEH aHBIKTaMalapblH TYCIHY;

2. OlpHewe alHbIMalbl (PYHKUIMSATIAPIBIH KEKe
TYBIHJIBIIApI MeH U depeHuaniapsiH Taly;
3. Ken aliHbIMaJIbl PYHKLIMSTIAP YILIH IKCTPEMYM
KOHE MUy HYKTeJNepiH Talaay;

4. pyHKUMAHBIH KaCUETTEPIH Tajljay YILIIH OHbIH
I'paIMeHTIH Naiiianany;

5. OipHemie aifHbIMaNbl PYHKIMSUIAP YILIIH KUCHIK
CBI3BIKTHI HHTETpAIJapMEH JKYMBIC;

6. KONTEreH aifHBIMAJIBLITAPIBIH
muddepeHnmaniay (GyHKIUSITapBIHBIH
(GU3MKATBIK JKOHE TEOMETPUSIIBIK MAaFbIHACHIH
TYCIiHY;

7. Kol alHbIMAJIbI GbyHKIUAIapABbIH

muddepeHIMaNIbIK  €CeNTeyIepiH  KOJMIaHbII
KOJIaHOAITBI €CenTep/Il MIEITY;

8. OipHemie aWHBIMANBl  (QYHKIHSUIAPIBIH
muddepeHIManaplK eceOiH KOJMIaHy apKbLIbI

omnpenenenus 1upGepeHInaTbHOr0 HCYUCICHUS
(GYHKLIMU MHOTHX MTEPEMEHHBIX;

2. HaxOOUTh YacTHBIE TPOWU3BOJHBIE U
TG depeHIabl GbyHKIni MHOTHUX
NEPEMEHHBIX

3. aHanM3MpOBaTh SKCTPEMYMbl U  TOYKHU
neperuda st QyHKIIUNA MHOTHX TIEPEMEHHBIX

4. wucmonp30BaTh TpajueHT (GYHKUUU JUIs
aHaJIn3a ee CBOMCTB,

5. pabotaTh C KpPUBOJIMHEHHBIMH HHTETpaJaMU
Ut QYHKIUHA MHOTHX TTIEPEMEHHBIX;

6. moHMMaTh (PU3MUYECKUI U TeOMETpUUECKUN
cMmblch nuddepennupoBanus GYHKIUNA MHOTHX

NEPEMEHHBIX;
7. pemarb TPHUKIAJHBIC 3aa4d, WCIIOIb3Ys
muddepeHIMaIbHOoe  HUCYUCIeHHEe  (QYHKIMH

MHOTHUX HepeMeHHBIX;
8. OIleHMBATh U MHTEPIIPETUPOBATH PE3YIIbTATHI,
MOJy4EeHHBIE C TMOMOIIBI0 U PEepeHITMATBHOTO

MCcYMCICHUs (QYHKIIMM MHOTHX TIEPEMEHHBIX

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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allbIHFAaH ~ HOTIDKeNepnai — Oaramay — )KoHE

MHTEpIIpEeTAlMIIAY

Ilpepexeuzummepi / Illpepexeuzumot / Prerequisites

DeMeHTapIIbIK MaTeMaTHKa,
MaremMartukanibIK Tanjay |

DJIeMeHTapHas MaTeMaTHKa,
Maremarnueckuii anaaus |

Elementary Mathematics,
Mathematical Analysis |

Kypcmuviy kbickawa mazmynwt / Kpamkoe cooepyrcanue Kypca/ C

ourse summary

bBipueme alHBIMAJIbI
i GepeHIMAIIBIK ~ €CeNTepiHeri  Heri3ri
yFRIMAAp ~ MEH  aHblKTamanap.  bipuemre
alHbBIMAaJIbI GyHKIUSIIapAbIH XKapTbLian
TYBIHABIIAPE  JkoHEe  auddepeHIrangapsl.
bipueme  aifHpIManbsl  QyHKOUSIIAD  YIIIH
OKCTPEMYM JKoHE uiny Hykrenepi. DyHKuus
TpaJUeHTI JKOHE OHBIH KacuerTepi. bipHerre
alfHbIMaJIbl (PYHKIUSUIAP YUIIH KUCBIK CBI3BIKTHI
HHTETpajaap. bipuenie alHBIMAJIbI
byHkusnapasl auddepeHuanapK ecenTeyaiy
(GU3MKATBIK JKOHE TE€OMETPHSIIBIK MAarbIHACHL.
Ken alfHBIMATBI GbyHKISITapAbIH
muddepeHIManaplK €ce0lH KOJMJaHy apKbUIbI
HIeNIIeTIH  KoyujgaHOanel  ecenrtep. bipHeme
aitHpIMaNbl PYHKIMSTIAPIBIH AUPPEepeHInanIbIK
ecenTeysaepiH KOJJaHy Ke3iHJe HOTHXenepi
Oararyay KOHE HHTEPIIpETaIusIIay.

GbyHKIMSIIapAbIH

OCHOBHbIE  TOHATUS W  OMNPEACIICHHS B
T epeHInaIbHOM — UCYUCICHUH  (PyHKINH
MHOT'MX NE€peMEHHBIX. YacTHbIE TPOU3BOJHBIE U
g depeHIab byHKINN MHOTHUX
MEPEeMEHHBIX. DKCTPEMYMbl U TOUKH Ieperuda
JUIsl PYHKIMM MHOTMX HEepeMeHHbIX. ['paaueHt
byHKIIMM U ero cBoiicTBa. KpuBonuHeiiHble
UHTETPabl IS (PYHKIMI MHOTHX TIEpEMEHHBIX.
OU3NYECKUT M TEOMETPUYECKUM  CMBICI
b depeHIMaTbHOTO  UCYUCIEHUS  (PYHKIMH
MHOTUX IepeMeHHbIX. Ilpuxmannele 3amaum,
pemraemMbie ¢ TOMOIIBI0 D PEpEeHITHATBHOTO
UCUHUCIIEHUS! QYHKIIUU MHOTUX MEPEMEHHBIX.
OuneHka M MHTEpHpeTanusi pe3yabTaToB IpuU
npUMeHeHUH UG PepeHINaTbHOI0 HCUUCICHUS
(GYHKIIMM MHOTMX I€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.

Ilocmpexsusummepi / [locmpexsuszumwl/ POstrequis

ites

Ken alinpiMaibl
ecenTeyi

(GYHKIMAHBIH HMHTETrpaJIIbIK

WuTerpanbHoe ucuucieHue (QYHKIUH MHOTHX
IIEPEMEHHBIX

Integral calculus of a function of many variables

bazoaphama rcemexuici / Pykosooumens npozpammel/ Programme manager

Hocnynosa Yimeken KapumoBHa

‘ Hocnynosa Yimeken KapumoBHa

| Dospulova Ulmeken Karimovna
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ﬂucxpemmi MAMEMAMUKA HCIHE MAMEMAMUKAIbIK JI0CUKA /ﬂucxpemmm MamemMamuxa u MamemamuyecKas 102uKka /

Discrete Mathematics and Mathematical Logic

Oky maxcamul / Yueonan yenv/ Purpose

CrymeHTTEepai MAMCKPETTI MaTeMaTHKa JKOHE
MaTEeMaTHKAJIbIK JIOTUKAHBIH HETI3T1 TYCIHIKTepi
MEH HOTWXKEJEpIMEH TaHBICTHIPY, IIOHHIH
TEOPHMSUIBIK ~ KOHE TPAKTHKAIBIK  Heri3zuepi
OolbIHIIA JKYHen OitiM Oepy

O3HakoMJIEHHE CTYJEHTOB C OCHOBHBIMH IOHS-
TUSIMH U PE3yJIbTaTaMU MaTEMaTUYECKON JIOTUKU
U JUCKPETHON MaTeMaTukH, HpuoOpeTeHue
CHUCTEMAaTUYECKUX 3HAHUU MO0 TEOPETUUECKUM U
MPAKTUYECKUM OCHOBAM JUCIUILTUHBI

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

OKbimy

Homuiceci / Pesynoemamot 00yuenusn /Learning o

utcomes

Kyperbl ¢oTTi  asiKkraraHHaH KeiliH Ourim
aJIymbLiap

1. MaTremaTHKaNbIK OOBEKTLIEPAl CUMATTAYAbIH
TEOPHSUIBIK-)KUBIHABIK KAJbl MPHHIUOTEPIH,
rpadTap TEOPHUSCHIHBIH HETI3rl MocesenepiH
KOHE MAaTeMaTHKAJbIK JIOTHKA  ammapaThiH
KOJIaZlaHy  TOCUIAEpiH,  COHBbIMEH  Karap
KUBIHIAPJABIH, Oyab  (QyHKUMsIIapbl  MEH
rpadTapablH =~ Oeplly  TocUIAEpiH, OJNapMeH
orepanus kacayablH HET13T1 9IicTepiH Olen;

2. MaTeMaTHKaJbIK JOrMKa ecenTepiH, rpadrarbl
SKCTpEMaJAbl  €CeNTepAl ILIeMIyAlH JpTYpil
o/licTepiH aHBIKTANIBI;

3. (TyciHy) OOBEKTiIep apachIHIAFBl CaHJIBIK
KOHE camaiblK KaTbIHACTApABl OUIAIpYy YIIiH

apHaibl MaTeMaTHKaJIbIK CHUMBOJIMKAHBI
KOJIJaHATbl;

4., (kommaHy) MaTeMaTHKAIBIK  €cenTep/l
CUMaTTay »JKOHE 3epTTey VIIIH JUCKPETTi
MaTeMaThKa  YFbIMJIApbl  MEH  OJICTepiH
KOJITaHATbI;

5. KaibIlThl (opManapabl KYpacThIpaabl JKOHE
KHCBIHAP aNre0pachIHbIH byHKuusIap

IMocie ycmemHoro 3aBepuieHHsi Kypca
oOyuarommecsi OyayT
1. 3Hare oOOIIME TNPHHIMIBI TEOPETUKO-

MHOKECTBEHHOI'0 OIHMCAaHUSl MaTeMaTH4YECKHX
00BEKTOB, OCHOBHBIE MTPOOIEMBI TeOpUHU IpadoB
U METOJIOJIOTMIO HCHOJb30BaHUS  armapara
MaTeMaTHYeCKOM JIOTMKU; CIOCOObI 3ajaHus
MHO’K€ECTB, 0yJIeBbIX QYHKINN U rpadoB, a TaKKe
OCHOBHBIE METO/IbI OIIEPUPOBAHUS C HUMU;

2. OmpeneNsaTh Pa3IUYHBIE METOIBI PEIICHUS
3aJ1a4 MaTeMaTUYECKOM JIOTUKH, SKCTPEMAIIbHBIX
3amay Ha rpadax;

3. yoTpeodsaTh ClIeHUaTbHYI0 MaTEMAaTHUYECKYIO
CUMBOJIMKY ISl BBIPQXKEHUS KOJIMYECTBEHHBIX U
Ka4eCTBEHHBIX OTHOIIEHUH MEXly 00BEKTaMU;
4. MCTIOJIb30BaTh MOHATHS U METO/BI TUCKPETHON
MaTEMaTUK{ JJIsl ONHCAHUS M MCCIEN0BAaHUSA
MaTeMaTHYeCKUX 3ajay;

5. cTpouTh HOpMaibHbIE (HOPMBI HOIIpENENseT
(GYHKIIMOHAJIBHYIO TOJHOTY CHCTeM (YHKIUI
anreOpbl  JIOTUKH, peIlaeT ONTHMU3ALHUOHHBIC
3amauu Ha rpadax;

After successful completion of the course,
students will be

1. knows the General principles of set-theoretic
description of mathematical objects, the main
tasks of graph theory and the methodology of
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
on graphs;
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KYHeciHIH  (QYHKIMOHAIABI  TOJBIKTHLIBIFBIH
aHBIKTAWIbI, TpadTapaarbl ONTHMH3ALMSIIBIK
ecenTepAl meniei;

6. TMCKPETTI MaTeMaTUKaHbIH TeopeMaiapbl MEH
oNiCTepiH  HETi3ney YIIIH MaTeMaTHKaJbIK
napIMaayaap MEH JIQJIeTACMENepIiH Herisri
oiCcTepiH KOJIJaHAIbI;

7. axKmaparThlK TEXHOJOTHUSUIApAbl  KOJJaHY
apKpUIBI OUTIM Oepy JKoHE KOCiOM KBhI3METiHIIE
TYBIHIANTHIH MIHIETTepAl  LIemy  YIIiH
JTUCKPETTI MaTeMaTHKa OMIiCTepiH TaHJaWIbI
YKOHE 1CKE achIpaJibl;

8. JKUBIHIAD TEOPUSACHIHBIH, MaTEMAaTHUKAIIBIK
JIOTUKAHBIH  KoHE TpadTap TEOPHUSACHIHBIH
€cenTepiH MIelmyAe THIMAL  ojaicTeMenepal
CaJIBICTHIPA, TaHAal XoHe Oaramnail anajpl

6. MNPUMCHATH OCHOBHBIC MECTOAbI
MaTeMaTUYeCKUX PacCyXICHUH U I0KAa3aTeIbLCTB
Uil OOOCHOBAHUS  TEOpPEM U METOJMOB
JMCKPETHON MaTeMaTHKH;

7. BbIOMpaTh U  pEaATU30BBIBATH  METOMBI
JUCKPETHOW  MaTeMaTWKd U PELICHUS
BO3HUKAIOIIUX B o0Opa3oBaTeabHOM u
npodecCHOHATIBHOM  NESATEIBHOCTH 3a1ad  C

npUMEHEHHEM MH()OPMAITMOHHBIX TEXHOJIOTHH;
8. cpaBHMBaTh, OLEHMBATh M  BBIOUpATH
ONTUMAJIbHBIE METOJAMKM IPHU PEUICHUM 3ajad
TEOPUH MHOXKECTB, MaTeMaTUYeCKOW JIOTMKH U
Teopuu rpadoB

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 TeopuscCsl 1

DneMeHTapHas MaTemaruka, Anredpa u Teopus
gucen 1

Elementary Mathematics, Algebra and Number
Theory 1

Kypcmuiy kbickawa mazmynst / Kpamkoe cooepicanue kypca/ C

ourse summary

XKubiHnap >koHE JKUBIHIApFa KOJIJAHBUIATBIH
onepanusuiap. JXublHAapABIH Typa KOOSHTIH/IICI.
beiineneynep. bunapibik KaTbIHACTAap.
Komb6unaropuka. I'padrap teopusicel. Ilikipaep
norukacel. [lpenukarrap norukacel. ThIOpUHT
MallMHAChl.  AJNTOPUTMAEP  TEOPUSCHIHBIH
3JIEMEHTTEPI

MHoxecTBa 1 OoIrepanu HaX MHOXKXCCTBaAMU.

IIpssmoe NIPOU3BEICHUE MHOJKECTB.
OTtob6paxenus. bunapubie OTHOIIECHHS.
Komb6unaropuka. Teopust rpadoB. Jloruka

BbICKa3bIBaHU. Jlornka npenukaros. MamnHa
TrropHuHra.251€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
MaTE€MAaTHKaJIBIK CTATHCTHKA

Teopmi BepOHTHOCTCﬁ N MaTCMaTH4YCCKas1
CTaTUCTHKA

Theory of Probability and Mathematical
Statistics

bazoaprama scemexuici / Pykosooumens npozpammur/ Programme manager

AckaunbOaeBa I'. b.

| Pancosa . T.

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

OKy makcamut / Yueonan yenwv/ Purpose

MateMaTuKaJIbIK OOBEKTIIepAl CHUIATTAYIbIH
TEOPETUKAIBIK-KHBIH/IBIK NPUHIUITEPIH,
rpadTap TEOpUSCHl MEH KOMOWHATOPHKAHBIH
HETi3T1 MoceJeNepiH; )KUbIHAAp MeH rpadTapablH
Oepiny TocimiepiH, COHIal-aK OJTapMeH KYMBIC
ICTeY/IH HEeT13T1 9fICTepiH 3epTTey

N3yuenue HPHUHIATIOB TEOPETUKO-
MHO)KECTBEHHOTO OIMCAaHUsI MaTeMaTHYECKUX
00BEKTOB, OCHOBHBIE MTPOOIEMBI Teopuu rpadon
U KOMOWHATOpHKH,  CHOCOOBI  3aJaHH
MHOXECTBa H rpadoB, a TakKe OCHOBHBIC
METO/Ibl ONICPUPOBAHUS 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 / Pesynoemamot 00yuenusn /Learning o

utcomes

Kyperbl ¢oTTi  asiKraraHHaH KeiliH Ouiim
aJIymbLiap

1. kOFapbel OKy OpHBIHJA Y3JIKCi3 OUTIM anyra,
cabakrac TIOHIEpAI OKyFa apHaJFraH Herisri
TYKBIpBIMAAMaJbIK amnmaparsl OOJysl;

2. eKl HYKTEHIH apaKallbIKThIFbIH Ta0y, KECIH/IIH1
OepiireH  KaTelHacTa  0ely,  BEKTOPJIBIK
anreOpaHblH HETI3T1 YFBIMAAPBIH, TY3y MEH
Ka3BIKTBIKTBl AHBIKTAYJBIH OPTYPJi TOCUIIEpiH
oureni;

3. KHUCBIKTapblH TYpPJIEPIH >KOHE EeKIHIIl PeTTi
OeTTep/i TaHy;

4. MpaKTUKAIBIK €CenTepAl LIelIyre KeTKUTIKTI
KeJemjie AQHAITUTHKAJTBIK TeOMETPHUSHBIH
TEOPUSIIBIK HETI3/IEPiH MEHTEpY;

5. anraH OumiMIepl MEH JaFabUIapbiH cabakTac
MOHJIEP/Il OKY Ke3iHJIe JKOHE KociOM KbI3METiH/Ie
KOJITaHYFa;

6. ocel TMoH OoifpIHIIA ajFaH OuTiMAEpiH
MaTeMaTHKaNbIK Tajaay, AuQdepeHInaIabK
TEOMETPHsI JKOHE TOTIOJIOTHUS €CENTePiH IIeNIyre

KOJIZIaHy;

IHocae ycmemHoro
oOyuarommecsi OyayT
1. obnagath 6a30BBIM MOHATUWHBIM amapaToM
JUTSI IPOJIOJKEHUSL 00Y4YEHHUSI B BBICILIEM YU€OHOM
3aBEJICHUH, JUI U3YUE€HUS CMEXXHBIX TUCIMILINH;
2. HaXOAWUTh PACCTOSIHHUS MEXITY ABYMSI TOUKAMH,
JiefieHre OTpe3Ka B JaHHOM OTHOIIEHWH, 3HAeT

3aBeplIeHHsl  Kypca

OCHOBHBIE  TOHSTHSI  BEKTOPHOW  anreOpsl,
pasiiyHble CIOCOOBI  3aJaHus NOpAMOM H
IIJIOCKOCTH;

3. pacro3HaBaTh BUJIbl KPUBBIX U MOBEPXHOCTEH
BTOPOTO TIOPSI/IKA;

4. BnmaneTb  TEOPETUYECKUMH  OCHOBAMHU
QHAIUTUYECKOM  reoMeTpu B o0beme,
JOCTATOYHOM Uil  pEIICHUs TPaKTHUYECKUX
3ajay;

5. MPUMEHATh MOJYYEHHbIE 3HAHHUS U HABBIKU
NIPY U3YYEHUH CMEXHBIX JUCIHIUIMH U B CBOCH
npodecCHOHATBLHOMN 1A TeNbHOCTH;

6. IpPUMEHSTH TOJyYCHHBIC 3HAHUS 10 JaHHOU
JTUCLUTUTAHE ISt pereHus 3a1a4
MaTeMaTH4YeCKOro aHanu3a, muddepeHnraTbHon

TCOMCTPHU U TOIIOJIOTUU;

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
and its applications;
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7. aHaTUTHKAIBIK TEOMETPUSHBIH JIaMYbIHBIH
Ka3ipri 3aMaHfbl TEHACHIUSIAPBIH KOHE OHBI
KOJIJIaHYIbI MEHTEPY;

8. ecemnTepii IIENIyAiH OHE TeOpeMatap/bl
TONIEIICYNIH TUIMI 9/IICIH TaHaay

7. BIaneTh COBPEMEHHBIMH  HAIPaBIICHUS
pa3BUTHS aHAJUTHYECKON TeomMeTpuu u eé
IIPUIIOKEHUH;

8. BbIOMpaTh A(P(HEKTUBHBIH METOM pEIICHUS
3a71a4 ¥ JOKa3aTeJIbCTB TEOPEM

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

Ilpepexeuzummepi / Ilpepexeuzumut / Prerequisites

DneMeHTapIbIK MaTeMaThKa, AnreOpa KoHe
CaHIap TEOPHsCHI |

DOnemeHTapHas MaTeMaTuka, Airedpa u Teopus
gucen 1

Elementary Mathematics, Algebra and Number
Theory 1

Kypcmuiy kbickawa mazmynst / Kpamkoe cooepicanue kypca/ C

ourse summary

[Monmi OKBIII, CTYAECHTTEP JMCKPETTi
oOBbeKTiNepai, >KubIHAApabl (yiiieciM, OpPHBIH
aybICTBIPY, JJIEMEHTTEP/l OpHAJACTHIPY JKOHE
aynapy) OKOHE oJapra  KapbhIM-KAaTbIHACTHI
naMbITangsl.  JIUCKpeTTi MareMaTHKaHbIH KEH
TapayblH, aTam aWTKaHOa, rpadTap TEOPHUSCHIH
TYCIHE1

I/I3yqa;1 AUCOUIIIINHY, CTYACHTLI OCBOSAT
JMCKpPETHBIE OOBEKTHI, MHOXKECTBA, (COUYeTaHus,
MNEPCCTAaHOBKHU, PasMCUICHUA W TCPCUHHUCIICHUA
AJIEMEHTOB) W OTHOIICHHMs Ha HHX. [loHMMaer
Oonee  OOMMpHBIM  pa3nen  JUCKPETHOM
MaTeMaTHKH, BKJIIOYAIOUIMH, 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

ITocmpexsusummepi / [locmpexeuszumeut/ Postrequis

ites

bIkTUManIbIKTap TEOPUACHI KIHE
MaTeMaTUKAaIbIK CTaTUCTHKA

Teopust BEpOATHOCTEN U MaTeMaTUYeCKas
CTaTUCTUKA

Theory of Probability and Mathematical
Statistics

bazoaphama rcemexwici / Pykosooumens npozpammel/ Programme manager

Ackaun0OaeBa I'. b.

‘ PaucosaI'. T.

| Ascanbaeva G. B. , Raisova G. T.
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Cmepeomempuansik ecenmepoi wieuty npakmuxymol / IIpakmuxym no pewienuro cmepeomempuueckux 3aoay /

Practical Work on Solving Stereometric Tasks

Oky maxcamul / Yueonan yenv/ Purpose

Marematruka mmoHI OOWMBIHINIA >KOFapbl OUTIKTI
mefaror KaJapiiapibl Aaspiay Ke3iHAe KaKeTTi
MEKTEN KypPCBhIHBIH E€CENTEePiH IIenryie ooamax
MYFaTIMACPAIH KYyWeml OuTiMi MEH JTaFIbUIapbiH
KaJIBIITACTBIPY JKOHE WIEPTY, TECOMETPHUSIIBIK
ecenTepal mieme OuTyre, CTEPEOMETPHUSIIBIK
ecenTepAl WenryIaiy 9/IicTepid Oinyre yipery

dopmupoBaHue U OCBOEHHUE
CHUCTEMAaTU3UPOBAHHBIX 3HAHMM W  yMEHUH
OyayluX yduTenel pemaTh 3a1a4y HIKOJIbHOIO
Kypca,  HEOOXOJUMBIX  INpU  IOJITOTOBKE
BBICOKOKBJIN(UIIMPOBAHHBIX  €AarOrMuecKux
KaJIpoB II0 MaTreMaTuke, YMEHHE pelaTh
reOMETPUYECKUE 3aladyd, 3HaThb IPUEMBI U
METO/bI PEIICHHS CTEPEOMETPUYECKUX 3a1a4

Formation and development of systematized
knowledge and skills of future teachers to solve
school course tasks necessary for the training of
highly qualified teaching staff in mathematics,
the ability to solve geometric problems, to know
the techniques and methods of solving
stereometric problems

OKbimy

Hamuoiceci / Pesynomamot 06yuenus /Learning o

utcomes

Kypersl corTi asikraranHaH KeiiH Olrim
aJylibLiap

1. crepeoMeTpUsIIbIK
TEOPHSIIBIK KOJIJTaHy,
CTEPEOMETPHSITBIK ¢burypanapapH
(bopmynanapel MEH KaCUETTEpIH aray;

2. »Kkanmnsl jkoHe OyHip OeTTepiHiH ayJaHbIH, KOl
KBIpJIbl XOHE alfHally JEHEJIepiHIH KeJeMJepiH
€CenTeyAlH SPTYPJIl SJICTEPIH aHBIKTAY;

3. Ken KbIpJIbUIAPJABIH TYpJEpiH KoHE TOHKepic
JIEHEJIePiH TaHHUIBI;

4. xeI KbIPJbl )KOHE PEBOIOLMSIIBIK ACHEIEPIl,
COHJIai-aK OJIap IbIH OpTYpJIi OeJiMIepiH, COHBIH
11180501 (5] KOMITBIOTEPITIK Oarmapiamanapbl
naiiiaiana OTBIPHII Caly;

5. cTepeoMeTpUsJIBIK €cenTepil IIbIFapraHia
dhopmynanap MEH KaCUETTEP Il KOJIJaHy;

6. CTepeOMETPUSIIBIK (PUTypaNapIbIH KacueTTepi
MEH KypaMma ecernTepl IIemry Ke3iHAe OJapablH
Kypamaac OemikTepiH Taly oficTepi Typaibl

ecenrtepai
Heri3aepin

HISTTY/IH

Ilocne 3aBepuieHusi Kypca oOydarommecst
oyayT

1. mpuMeHATh TEOPETUYECKHUE OCHOBBI PEIICHHS
CTEpEeOMETPUYECKUX 3a/1a4, Ha3bIBaTh (HOPMYIIbI
U CBOMCTBA CTEPEOMETPUUECKUX PUTYD;

2. OTpeneNnsaTh pa3IUYHbIe METO/IbI BHIYUCICHHS
MJIOMIAM TIONHOM M OOKOBOHM TMOBEPXHOCTH,
00BEMOB MHOTOTPaHHUKOB U TeJl BPAIllEHUS;

3. pacro3HaBaTh BHJIBI MHOTOTPAaHHUKOB W TEI
BpalICHUS;

4. CTpOUTHh MHOTOTPAHHHUKHU M TEJla BpPaIICHUS, a
TaK K€ UX pa3IMyHble CEYEHUs B TOM YHUCIE C
WCIIOJIh30BAaHUEM KOMITBIOTEPHBIX MTPOTPaAMM;

5. mpumeHsaTh GOpPMYyIBI M CBOWCTBAa MPHU
PEIICHUHN CTEPEOMETPUIECKUX 3a71aY,

6. cucTtemMaTu3MpoBaTh  3HAHUSA  CBOMCTB
CTEepeOMeTpUYecKnXx  (Guryp ©w  METONOB
HaxXOXJICHUS HMX KOMIIOHEHTOB MpPU PELICHUU
KOMOMHHMPOBAHHBIX 3ajay, aHAIU3UPOBaTh U

After successful completion of the course,
students will be

1. apply theoretical bases for solving stereometric
problems, name formulas and properties of
stereometric figures;

2. identify different methods of calculating the
area of the total and lateral surface, volumes of
polyhedrons and bodies of rotation;

3. recognize types of polyhedra and solids of
rotation;

4. construct polyhedrons and solids of rotation, as
well as their various sections, including using
computer programs;

5. apply formulas and properties in solving
stereometric problems;

6. systematize knowledge of properties of
stereometric figures and methods of finding their
components when solving combined problems,
analyze and compare obtained results, derive
formulas;
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OumiMepiH Kyiieney, ajJblHFaH HOTHXKeNIepi

Tangay OKOHE  CalbICTBIPY, (opMyanapsl
HIBIFapYy;
7. KEHICTIK ¢urypajapbl MEH  OJapJblH

OemimMepiH KYpacThlpy OOWBIHIIA TEOPHSUIBIK
OUTIM MEH JarapLIaplbl €cenTep/li IIbIFapy/aa
OipikTipy.

8. CTEpCOMETpHUSUIBIK  eCenTepli  MICIIyIiH
OpPTYPJIi TOCUTIIEPiH CANBICTHIPY )KOHE Oaraiay, op
Karjgaiia eH THIMICIH TaHjaay >KOHE JI9Jeli
Oasama YCBIHY.

CpaBHUBATH NOJIYUYCHHBIEC PE3YJIbTAThI, BBIBOJAUTH
dbopmyIIsI,

7. KOMOMHMpOBAaTh TEOPETHUYECKHE 3HAHUSA U
YMEHHsI Ha IIOCTPOCHHE MPOCTPAHCTBEHHBIX
(bUryp ¥ X CEYCHUH B PEIICHUH 3a/1a4.

8. cpaBHHMBAaTh W OLIEHUBATh Pa3HbIC IMOIXOJbI
pELICHHUsI CTEPEOMETPHUECKUX 3a/1a4, BHIOUPATh
HaubOosnee >(QQEeKTUBHbIE B KaXIOM Cilydae U
apryMEHTHPOBAHO IpeIaraTh albTepPHATHBHBIC

7. to combine theoretical knowledge and skills of
constructing spatial figures and their sections in
solving problems.

8. to compare and evaluate different approaches
to solving stereometric problems, to choose the
most effective in each case and to offer
alternative approaches in a reasoned way.

Ilpepexsuzummepi / Ilpepexeuzumot / Prerequisites

SHMCHTapJII)IK Mar€éMaTruka, INIaHUMCTPUAIIBIK
GCGHTCpI[i MEeHryre NpakTUuKyMbl

OneMeHTapHasT MareMaTuKa, M[PaKTUKyM 10
PELICHUIO [IJIAHUMETPUYECKUX 3a1a4

Elementary mathematics, practical course on
solving planimetric problems

Kypcmuiy kbickawa mazmynst / Kpamkoe cooepicanue kypca/ C

ourse summary

Crepeometpusra kipicne. Herisri yreiMaap MeH

a"bIkTamanap. CTepeoMeTpusIbIK — ecenTepi
memyaiH  Herisri npuHuounrepi. KeHICTIKTIK
TEOMETPHUSIIBIK HiIIHIEepMEH KYMBIC.

KenicTikTik ¢urypanapapl caiay *oHe Tajijaay:
napajuiefienunearep, npu3Manap, nupammuaanap,
KOHYCTap, UWIUHApIEp, mapiap. KeHicTiKTik
¢durypanapaplH HeEri3ri mapameTpiepi  MeH
CHITaTTamMajapblH aHbIKTay. CTepeoMEeTpPHUSITBIK
ecentepAl  mibiFapy  omictepi.  KeHICTIKTIK
¢burypanapbiH Kacuertepi MeH (opMyIagapbiH
ecenTepAl wbIFapyda KosugaHy. Ecenrepni
IIBIFApy YIIH aHAIATHKAIBIK TEOMETPHS KOHE
TPUTOHOMETPHS dicTepiH Kongany. KeHicTiKTik
KYPBUIBIMIApABl ~ Caly JKOHE Tamjgay. Y1
eJIIEeM/Il MOJETBACPMEH J>KOHE ChI30alapMeH
KYMBIC. KenicTikTix KYPBUTBIMAAPTbIH

Beenenue B crepeomerputo. OCHOBHBIE TTOHATHS
u onpezaeneHus. OCHOBHBIE IPUHIUIIBI PEILICHUS

CTEPEOMETPUIECKHUX 3ajad. PaGora c
IIPOCTPAHCTBEHHBIMHU reOMETPUUYECKUMU
burypamu. [loctpoerne u  aHanus

IPOCTPAHCTBEHHBIX (DUTYp: Mapasiesenune/sl,
MPU3MBIL, MTUPAMUbI, KOHYCHI, IWIUHIPHI, chepbl
OnpeneneHue  OCHOBHBIX  IIapaMeTpOB U
XapaKTepUCTUK MPOCTPAHCTBEHHBIX QUTYD.
MeTopl peleHus: CTEpEOMETPUIECKUX 3a1a4.
Hcnons3zoBanue CBOMCTB u bopmyn
IPOCTPAHCTBEHHBIX (DUTYp IS pelIeHus 3a1a4
[Tpumenenue METOJIOB AQHAIUTUYECKOU
FEOMETPUM ¥ TPUTOHOMETPUM JJIsl PpEIICHHUS
3a7ad4. [Toctpoenue u aHann3
NPOCTPAHCTBEHHBIX KOHCTpyKuuid. Pabora ¢
TPEXMEPHBIMU  MOJCIIMH M YEpTEkXaMH.

Introduction to stereometry. Basic concepts and
definitions. Basic principles of solving
stereometric problems. Working with spatial
geometric figures. Construction and analysis of
spatial figures: parallelepipeds, prisms, pyramids,
cones, cylinders, spheres. Determination of basic
parameters and characteristics of spatial figures.
Methods of solving stereometric problems.
Using properties and formulas of spatial figures
to solve problems. Application of analytical
geometry and trigonometry methods to solve
problems. Constructing and analyzing spatial
structures. Working with three-dimensional
models and drawings. Construction of spatial
structures and analysis of their parameters.
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KYpBUIBICHI  KQHE oJapAblH mapamerpiepin | [ToctpoeHne npocTpaHCTBEHHBIX KOHCTPYKIUN U

Tanay. aHaJIN3 X TapaMeTPOB.
Ilocmpexsusummepi / [locmpexsuszumal/ Postrequisites
Ce3 ecenTep/i meENy MPakKTHKYMbI | ITpakTHKYM O PElIeHHIO TEKCTOBBIX 337124 | Workshop on Solving Text Tasks
Bazoaphama scemexuici / Pykosooumens npozpammul/ Programme manager
Ackan0OaeBa I'. b. , PancosaI'. T. \ AckanbaeBaI'. b. , PancosaI'. T. \ Ascanbaeva G. B. , Raisova G. T.
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Cmepeomempus dottbinua ecenmepoi wieuty a0icmepi / Memoowt pewienus 3a0ay no cmepeomempuu/

Methods for Solving Tasks in Stereometry

Oky maxcamul / Yueonan yenv/ Purpose

CryneHTTep/ie CTEPECOMETPHSUIBIK — ecenTep/Ii
OKBITY oJicTeMeciHe HIBIFAPMAaIIbLIBIK
KO3KapacThel TopOueney, ecentepiai o3 OeTiHIe
mienry  JaFAbulapel  MEH  OUTIKTUTIKTEpiH
KAJBIITACTRIPy, ©31HIH OONlallaK KYMBICHIH
KETULIIPY KOJIIAPBIH 13/Ieyre IeTeH YMTBUIBICTHI
JIAMBITYFa KOMEKTECY

Bocnuranne Y CTYAC€HTOB TBOPYECKOI'O IMMoaAXO0Ja
K MCTOJUKE MPCIoJaBaHusl CTCPCOMECTPHUICCKUX

3amad, (opMHpoBaTH yYMEHHS U  HaBBIKU
CaMOCTOSITEJILHOTO pelIeHUs 3aaad, IOMOYb
pa3BUTh  CTpEMJICHME K TOUCKYy MyTel

COBEPILIEHCTBOBAHUS CBOEH Oyaymieil paboThl

Education of students ' creative approach to the
methodology of teaching stereometric tasks, to
form the skills of independent problem solving,
to help develop the desire to find ways to improve
their future work

OKbimy

Homuiceci / Pesynemamot 00yuenusn /Learning o

utcomes

Kyperbl coTTi  asiKraraHHaH KeiliH Ourim
aJIymbLiap

1. CTEPEOMETPHSIIBIK
dopmymnamapel MEH KacHeTTepiH  aTaiIbl,
CTEPEOMETPHSIIBIK ecenrepi HIeHyiH1H
oJICTEMEINIK HeTi3/1epiH Oinent,

2. KeIDKaKTapJblH oHE aifHalmy JeHelepiHiH
KOJIEMIH, TOJIBIK JKoHe OYiip OeTTepiHIH ayJaHbIH
€CeNTEeYIHIH 9p TYPJI 9JIICTEPiH aHBIKTANUIbI;

3. KOIDKaKTapIblH KOHE aifHally JeHeJepiHiH
TYPJIEPiH TaHUIBI;

4. KeIDKaKTap/blH OHE aiHaly JeHeNlepiHiH
ChI30achbIH, OJNApJAbIH 9p TYpJi KUMalapblH
KOJIBIMEH KOHE KOMITBIOTEPITIK
Oarnapiamanap/bH MaiamaHybIMEH cajia auajibl;
5. dbopmynanap MEH KacHeTTepi
CTEPEOMETPHSIIBIK ecenTepai HIenryze
KOJITAaHATBI;

6. apanac ecenrtep/i MIENIyAE TIAHUMETPHUSIIBIK
(durypanapibIH KOMIIOHEHTTEPIH Ta0y dicTepiH
KOHE (urypamapiplH =~ KacueTTepl  KeHiHje

burypanapIsH

IMociie 3aBepuieHust Kypca oO0y4aroniuecst
oyayT

1. 3HaTh METOAMYECKHE OCHOBBI pEIIEeHUs
CTEpPEOMETPUYECKUX 3a/1a4, Ha3bIBaTh (HOPMYIIbI
U CBOMCTBA CTEPEOMETPUYECKUX (PUTYP;

2. OIPCACIIATh Pa3JIMIHBIC MCTOIbl BBIYUCIICHUSA
IUIOINAAM TIOJMHOM M OOKOBOW IOBEPXHOCTH,
00BEMOB MHOT'OT'PaHHUKOB U TCJI BpAlICHUS

3. YMETb paclo3HaBaTh BU/Ibl MHOTOTPAHHUKOB U
TEJ BPAICHHS,

4. yMmeTb CTPOUTb MHOTOTPAaHHUKH U Tela
BpalCcHus, a TaK K€ HUX pa3JINnYHBIC CCUCHUA B
TOM YHCIIE€ C HMCIIOJIb30BAaHHEM KOMIIBIOTEPHBIX
IpOTpaMM;

5. npumeHsaTh (opMynsl U CBOWCTBa TpHU
PELICHHH CTEPEOMETPUICCKUX 3a/1aY;

6. cucremMaTu3UpoBaTh  3HAHUA  CBOWCTB
cTepeoMeTpudyeckux  Guryp U METOJIOB
HaxXOXIACHUA HUX KOMIIOHCHTOB IIpHU PCIICHHUU
KOMOMHHPOBAHHBIX 3ajad, aHAJIU3UPOBATH M

After successful completion of the course,
students will

1. knows the methodological basis for solving
stereometric tasks, calls the formulas and
properties of stereometric figures;

2. defines various methods for calculating the
area of the full and lateral surfaces, volumes of
polyhedra and bodies of rotation;

3. can recognize the types of polyhedrons and
solids of revolution;

4. is able to build polyhedra and bodies of
rotation, as well as their various sections,
including using computer programs;

5. applies formulas and properties in solving
stereometric tasks;

6. systematizes knowledge of properties of
stereometric figures and methods of finding their
components in solving combined tasks, analyzes
and compares the results obtained, displays
formulas;
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OUTIMIEpIH KYWENCHAIpeai, Talgaiabl >KOHE
AJIbIHFaH HOTIKENEPIi CaITBICTBIPAIBI,
bopmynanapasl KOPHITAIb;

7. ecenTepai WICHIYAE TCOPUSIBIK OiTiM MeH
KEHICTIKTEeT1 (urypamapapl KOHE  OJapAbIH
KUMaJIapbIH Cally JaFIbUIapbIH OiIpiKTipeni;

8. CcTepeoMeTpUsIIBIK  ecemTepiai  MIeIIyiH
OPTYpPJIi TOCUIIEPIH calbICThIpa KoHE Oarajai
alanael, Op OKarmaiga ©H  THUIMII  KOJIIBI
TaHJaW/Ibl, aJIbTEPHATUBTI TOCUIAL JQJeaeMeni
TYPJIE YChIHAIBI

CpaBHUBATH NOJIYUYCHHBIEC PE3YJIbTAThI, BBIBOJAUTH
dbopmyIIsI,

7. KOMOMHMpOBAaTb TEOPETHUYECKHE 3HAHUSA U
YMEHHsI Ha IIOCTPOCHHE MPOCTPAHCTBEHHBIX
(buUryp 1 UX CEYeHUH B PEILICHUH 3aa4;

8. yMeTh cpaBHUBaTh M OILICHHBATh pa3HbIC
MOJXO/bI PEUICHUs] CTEPEOMETPUUYECKHX 3ajad,
BBIOMpaTh HamOosiee d(PPEKTHBHBIE B KaKIOM
cllyyae ¥ apryMEHTHpPOBAHO  MpEJararb
anbTepHATUBHBIC

7. combines theoretical knowledge and skills on
the construction of spatial figures and their cross-
section in solving tasks;

8. is able to compare and evaluate different
approaches to solving stereometric tasks, choose
the most effective in each case and reasonably
offer alternatives

Ilpepexsuzummepi / Ilpepexeuzumot / Prerequisites

[TmaHUMETPUSITBIK ecenTep/i menry
npakTUKyMmbl, [Imanumerpus OoiibiHIIa
ecenTepAl Menty aicrepi

[IpakTUKyM 1O PEIICHUIO TUTAHUMETPUUECKUX
3a/1a4, MeTo/Ibl pelieHus 3a/1a4 1o
TJIAHUMETPUHI

Practical Work on Solving Planimetric Taskss
Methods for Solving Tasks in Planimetry

Kypcmuviny kbickawa mazmynwt / Kpamxoe cooepycanue Kypca/ C

ourse summary

Crepeomerpusra kipicne. Herisri yreiMaap MeH
anbIKTamanap. KeHICTIKTIK ¢urypamgap xKoHe
oNapAblH ~ KacuerTepi. Kenemuep  MeH
aygaHgapIbpl  eCemnTeyre ecemnTep IIbIFapy
onictepi. KenicTik urypanapbelHblH Kesemaepi
MEH  ayJaHmapbiHbBIH  (QopMynamapsl  MeH
kacuerrepi. Ilapmap, mmapmap, TteTpasapiep,
OpTOTEIIEP. Kenicrikre T€OMETPHSIIBIK
¢durypanapiblH KYpBUIBICBI JKOHE OpHAIACYybl
OolpiHIIA TancelpMmanap. 3D  durypanapabl
KYpacThIpy. Kenicrikreri ¢burypanapabig
OpHANaCybl, OJapJblH ©3apa  OpHAIACYHI.
CrepeoMeTpUsHBIH KYpJelli €CeNTepiH MIenry.
EcenTepmi memynin omicTepi MEH TocUIIEpiH
KongaHy. Tunrik KaTenmep JKoHE — OJapiabl
Ooongeipmay  konpapbl.  CTepeoMeTpHUsTHBbIH
eMipsie KoygaHbutybl. CTepeoMeTpusi 9lIicTepiH

Beenenue B crepeomerputo. OCHOBHBIE IOHATHSA
u omnpenenenus. [IpoctpaHcTBeHHbIE QUTYpHI U
UX CBOMcTBa. Meroabl pemeHus 3anad  Ha
BbIUKCJIEHHE 00bEMOB U IuTomIael. Popmysl U
CBOMCTBa 00BEMOB " momiaaeu
MpOCTpaHCTBEHHbIX (uryp. Cdepbl, mapkl,
TETPAdPbI, OPTOTENBLBI. 3a1a4u HA IOCTPOEHUE
U PpacIoJIOKEHHE TeoMeTpuyeckux ¢uryp B
npoctpaHcTBe. [locTpoenue TpexMepHbIX GUryp
Pacnonoxkxenne  ¢uryp B IPOCTPAaHCTBE,
B3aUMHOE pACIIOTIOKEHHE. Pelenue CloXKHbIX
3amau crepeomeTpud. llpumeHeHue MeTonoB u
IPUEMOB pelleHus 3a1a4. TUunu4Hbple OMMOKU U
cnocobsl  ux  u3bexanus.  I[lpumenenue
CTEPEOMETPUH B pEAIbHOM KU3HHU. PemeHue
3aa4 pa3IM4YHOM CJIOXXHOCTH Ha IPUMEHEHHE
METO0B  crepeoMeTpun. (CaMOCTOATEIbHOE

Introduction to stereometry. Basic concepts and
definitions. Spatial figures and their properties.
Methods of solving problems on calculation of
volumes and areas. Formulas and properties of
volumes and areas of spatial figures. Spheres,
spheres, spheres, tetrahedrons, orthotels. Tasks
for construction and arrangement of geometric
figures in space. Construction of three-
dimensional figures. Location of figures in space,
mutual arrangement. Solving complex problems
of stereometry. Application of methods and
techniques of problem solving. Typical mistakes
and ways to avoid them. Application of
stereometry in real life. Solving problems of
different complexity on application of
stereometry methods. Independent performance
of exercises to consolidate knowledge.

58




KOJIJIaHy apKbUTBI KYPACILUIITT OPTYPIIi €CenTep/Ii | BHIMOJHEHUE YIPAKHCHUNM IS 3aKpeTUICHUS
menry. bimimai  Oekity ymrH €3 OeTIMEH | 3HaHUM.
KATTBIFyJIap jkacay.

Ilocmpexsusummepi / Ilocmpexsuzumwt/ Postrequisites

Ce3 ecenTepi menry NpakTUKYMbI | TIpaKkTHKYM 110 PElIEHHIO TEKCTOBBIX 33U | Workshop on Solving Text Tasks
bazoaprama scemexuici / Pykoeooumens npozpammer/ Programme manager
AckanoOaesa I'. b. , PancosaI'. T. ‘ AckanbaeBal'. b. , PaucoBa . T. ‘ Ascanbaeva G. B. , Raisova G. T.
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4
Elective disciplines for 4th year students

4 Kypc CTyAeHTTepiHe apHAJIFAH YIEKTUBTI MIHAEP / DJIeKTUBHbIE TUCHHUILIMHBI JUIA CTY/IeHTOB 4 Kypca /

Jlugppepenyuanovix menoeynep / /lughghepenyuanvuvie ypasnenusn / Differential Equations

OKy makcamuwt / Yueonan yenv/ Purpose

i GepeHIMATIBIK TeHICYICp TEOPUSICHIHBIH
HEri3ri YFBIMIApbIH OKbIN OiTy JKOHE IIOH
TaKBIPBITITAPbI OoMBIHIIIA MIPAKTUKAIIBIK
ecenTepAl MENIyAiH HeTi3T1 9/IiCTepiH urepy

U3Yy4EHUE 0a30BbIX MOHSITUH TEeopun
muddepeHManbHBIX  ypaBHEHUH W OCBOCHHE
OCHOBHBIX TPUEMOB pEIHICHUS MPAKTHYECKUX
3334 10 TeMaM JUCHUILTTHBI

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

Hamuoiceci / Pesynomamot 06yuenus /Learning o

utcomes

Kyperbl ¢oTTi  asiKkraraHHaH KeiliH Ourim
aJIymbLiap

1. MekTen MaTeMaTUKAChIHBIH OOTIMACPIH OKYyFa
KaKeTTi nudepeHIanIbK TeHAEYJep
TEOPHSICHIHBIH HETI3I1 TYCIHIKTEPIH MEHTepYy;

2. OipiHLIi KOHE YKOFaphbl perTi
muddepeHanIblK TeHACYIepi TaHy;

3. auddepeHnnanibK TeHAeyJIep MEH OJIap/blH
KYHeJepiH HIenry >KOoJIJapblH TYCIHAIPY;

4. nuddepeHanIbIK TeHASYIep MEH OJapIblH
KYHeJepiH MHTerpagayblH SpTYpil oficTepiH
KOJITaHYy;

5. MEKTeI MaTeMaTHUKaChIHBIH OOMiMIepiH OKyFa
KKETTI  JKapaTbUIBICTaHy  FBUIBIMAAPBIHBIH
KOJIJaHOaIbI €cernTepin nienry YILIiH
mudepeHIMaNIBIK TEHACYIIEP Il KOJIIaHy;

6. TeHJACYAIH TYpPIH XOHE OHBI WICNIy OJICIH
Tangay JKOHE aHBIKTAy, ajblHFaH HOTWDKEIepi
CaNIBICTBIPY, HOTIDKEre JKETy YUIIH 3epTTeyni
YHUBIMAACTBIPY/IbI O1Tel;

[ocae ycmemHoro
oOyuarommecsi OyayT
1. BrmaseTe OCHOBHBIMHM MOHSTUSAMH TEOPUHU
mudepeHIMaNbHBIX YpaBHEHUH HEOO0XOAMMBIX
JUISl U3Y4EHHUS Pa3/ieIoB IKOJIBHON MaTeMaTHKU;
2. pacro3HaBaTh nuddepeHraibHbIe
YPaBHEHHs [IEPBOTO U BBICILIETO MOPSAIKOB;

3. 00BsicHATH pemieHne auddepeHnnanbHbIX
YPaBHEHHUH U X CUCTEM;

4. PUMEHSITh pa3iauyHbIe METO/IbI
MHTETPUPOBAHUS Qg depeHInanbHbIX
YpaBHEHUH U UX CHUCTEM;

5. mpumeHATh nudpdepeHanbHble YpaBHEHUS
JUISE pelieHus MPUKIIATHBIX 3a1a4y
€CTECTBO3HAHUS, HEOOXOMUMBIX JUIS H3Y4EHUS
pa3aeNoB MIKOJIbHON MaTeMaTUKU;

6. aHaTM3UPOBATH M OINPEJEIIATh BUJ YPAaBHEHUS
U METOJI €r0 pellIeHus, CPABHUBAET MOJTyYEHHbIE
pE3yJIbTaThl, yMeeT YIOPSII0YMBATh
UCCIICIOBaHMSI [UIsl JOCTHKEHMSI pe3yibTara;

3aBeplIeHHsl  Kypca

After successful completion of the course,
students will be

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

2. recognize differential equations of first and
higher orders;

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

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

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

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

7. develop algorithms for solving differential
equations and their systems, systematizes the

obtained results;
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7. nuddepeHInanapK TeHACYIep MEH OJIapIblH
KYHEJIepiH IIenry airopuTMIEPiH KYpacThIpy,
QJIBIHFAH HOTIDKETIEP/Il )KyHeney;
8. Tewaeynepai IMIENIYIIH THIMII OIICTEPiH
aHBIKTAY, 9JICTI TaHJAAyJbIH JAYPHICTHIFbIHA KO3
KETKi3y )KOHE KOPBITHIH]IBI )Kacay

7.  pa3pabareiBaTh  AITOPUTMBI  pEIICHUS
nudpepeHIMaIbHBIX YPAaBHEHUH U UX CHCTEM,
CHCTEMAaTH3UPYET MOJTYYECHHBIC PE3YJIbTaThI;

8. ompenenarh 3 (PEeKTUBHBIE METOABI PEIICHUS
ypaBHEHHI, yOeKIaTh B MPABHIBLHOCTH BBHIOOpPA
METO/Ia U JIeNATh BBIBOJI

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

Ilpepexeuzummepi / Illpepexeuzumot / Prerequisites

Matemarukansik Tangay |l

‘ Maremarnyeckuii ananus 11

| Mathematical Analysis II

Kypcmuiy kbickawa mazmynst / Kpamrkoe cooepicanue Kypca/ Course summary

Kapanaiteim muddepeHnmaniblk TeHIeyIepIiH
HETI3r1 TyCiHiKTepi. JKaumbl HHTETpaIbIK JKOHE
xeke memiM. biprekti TeHmeynep, OipTekrtire
KenTipyre OonaTelH TeHaeysep. bipinmii perti
KalNmbUIaHFaH — OipTekTi  TeHpey.  ToibIK
mddepeHnmaniaparsl TEHJIEY. Kanms
MHTErpanpl TYprb3y oaictepi. Komu eceOiHiH
HIenrimi. n-mi perTi reqaey yurid Kommu ece6i. n-
111 peTTi TeHAEYy I1H LIeIIMIHIH 6ap 00Jybl KoHE

Oipereiiri Typaisl TeopeMa. n-1ii peTTi OipTeKTi
KOHE O1pTeKTI eMec CBI3BIKTBIK
mipdepeHmanaplk  TeHaeyaep.  ChI3bIKTBIK

oneparopabiH Kacuerrepl. lllemimuaepain ipremi
KyHeci xoHe BpoHCKHM aHBIKTaybIIIBL. BipTekTi
CBI3BIKTHIK ~ JKYMEHIH  JKaJIIbl  MICIIMIHIH
KYpbUIBIMBL. OMnep omici. KampinThl kyleHiH
miemiMiHiE - 6ap  Gonybl  JkoHe  Oipereiniri
Teopemachl. JKaimel JKoHe JKeKe IIeHnMep

OcHOBHBIE TTOHSITUS OOBIKHOBEHHBIX
nuddepeHIaTbHBIX YpaBHEHUH. OO0t
WHTErpaJl M 4YacTHoe pemeHue. OTHOPOIHBIC
YpaBHEHHUS, YpaBHEHHs, NPUBOIAIIMECT K
OJIHOPOJIHBIM. O060061eHHoe OJIHOPOJTHOE
YpaBHEHUE TIEPBOrO MOPSAAKA. YpaBHEHUE B
noiHblX  auddepeHnnanax. Crioco6s1
MOCTpOoeHUs oOmlero uHTerpana. Pemienue
3amaun Komm. 3amaya Ko s ypaBHeHus n -
ro mnopsaka. Teopema cyniecTBOBaHUSA U
€MHCTBEHHOCTH pEIICHUsI YpaBHEHUS N -TO
nopsiaka.  OJOHOpPOJHBIE W HEOJHOPOIHBIE
nuHenHble mudQepeHIraibHbIe YypaBHEHUS N -TO
nopsiaka. CBoiicTBa JHMHEHHOro omeparopa.
dyHIaMeHTallbHAasE ~ CHUCTEMa  peHIeHUuH U
onpeaenutenb Bponckoro. CtpykTypa oOriiero
pelIeHUs] OJHOPOJHOM JIMHEWHOW CHUCTEMBI.
Meton Oiinepa. Teopema cyliecTBOBaHUS U

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

TypaJjbl TYCIHIK. eTUHCTBEHHOCTH pelieHus HopmabHo# | and partial solution.
cuctembl. [loHsiTue 00 OOIIEeM W YaCTHOM
peIIeHNH.

bazoaprama scemexwici / Pykosooumens npozpammul/ Programme manager

HocnynoBa Ynmeken KaprumoBHa

HocnynoBa Ynameken KapumoBna

Dospulova Ulmeken Karimovna
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Mamemamukanvlx puzuxa menoeynepi/ Ypaenenua mamemamuyeckou puzuxu / Equations of Mathematical Physics

OKy makcamuwt / Yueonan yenwv/ Purpose

Exinmi perti nepOec TYBIHABUIBI TEHACYIEPIi
HIENTY 9IICTEPIH MEHTepY JKOHE OJIapAbl dPTYPIIi

KogaHOanbl  ecenTepii IIenryAe KoJJIaHy;
runepOoIabIK, napaboJIaIbIK JKOHE
AITANITUKAIIBIK TUNTEPAIH TeHeyJIepiHe

OKeIeTiH (1)I/I3I/IK3J'ILIK CCCIITCPMCH TaHBICY

OBnazeHue MeTOJaMU pELIEHUS YpaBHEHUM
YaCTHBIX IIPOM3BOAHBIX BTOPOrO IOpsAAKAa U
IIPUMEHEHHUE HX IIPU PELICHUH Pa3IMYHBIX
HPUKJIAJHBIX 3a]1a4; 3HAKOMCTBO C (PU3HYECKUMHU
3aJlayaMy, IOPUBOJAIIMMHM K  YPaBHEHUAM
runepOoINIecKoro, napaboIMYecKoro u
AJUIMNITUYECKOTrO THIIOB

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

Hamuoicect / Pesynomamot o6yuenus /Learning o

utcomes

OKbimy
Kypersl corTi asikraranHaH KeiiH Ourim
aJIylibLIap
1. ngepbec nmuddepeHUANIBIK  TEHACYIEP

TEOPHUSCHIHBIH HET13T1 TYCIHIKTEPiH MEHTepY;

2. nep6ec nuddepeHIranIbIK TeHACYIep/l TaHy;
3. nmepbec muddepeHuUannbIK  TEHICYIIH
HIENIIMIH TYCIHIIPY;

4. nepbec muddepeHIMANABIK TEHALYIEPIi
WHTETPAJIIAyIbIH OPTYPJIl JJIICTEPiH KOJIAaHY;

5. J)KapaTbUIBICTaHy FHUIBIMBIHIAFBI KOJTaHOAIbI
ecenTepi Ienry YIIiH nepoec
muddepeHInanIbIK TeHACYIEpil KOJIAaHy;

6. TEeHIEyMIH TYPIH XOHE OHBI IICNy OMIiCiH
Tajnay >KOHE aHbBIKTay, albIHFaH HOTHXKENep.i
CaJIBICTBIPY, HOTHXKETe JKETy YIIIH 3epTTeyiepl
yilbIMacTeIpa Oiy;

7. nepbec muddepeHIHAIIBIK TEHACYIEPIi
HIenry anroOpUTMIEPIH KYPacThIpy, allbIHFaH
HOTWIKETEP/Il KYyHeney;

8. TeHmeynepal INeNTydiH THIMII OAicTepiH
TaHJay, SMICTI TaHJAyIbIH IYPBICTHIFbIHA KO3
KETKI3Y JKOHE KOPBITBIH/IBI XKacay

MMocae ycmemHoro
odyuyarwimuecs OyayT

3aBeplIeHHsl  Kypca

1. BnameTp OCHOBHBIMHM IOHSATUSIMU TEOPUU
YPaBHEHUS B YACTHBIX TPOU3BOJHBIX;

2. pacro3HaBaTb YpaBHEHUS B  YaCTHBIX
MIPOU3BOHBIX;

3. OOBSCHATH pEIICHHWE ypaBHEHHS B YaCTHBIX
MIPOU3BOHBIX;

4. IIPUMEHSATH pa3InyHbIe METO/IbI
UHTEIPUPOBAaHUS  ypaBHEHUS B YacTHBIX
IIPOU3BO/IHBIX;

5. [OpuUMEHATh  ypaBHEHUS B YAaCTHBIX

MIPOU3BOJHBIX I PEIICHMS MPUKIAIHBIX 3a/1a4
€CTECTBO3HAHMS,;

6. aHATM3UPOBATH M OIPEEIIATh BU YPaBHEHUS
U METOJ| €ro pelIeHus], CPaBHUBATH IIOJIyYCHHBIE
pe3ynbTaThl, YMETh YIOPSI0YNBATh
UCCJIE0OBAHMS I JOCTUKEHUS PE3yJIbTaTa;

7. paspabarbiBaThb  aJITOPUTMbI  pELIECHUS
YpaBHEHHUS B YaCTHBIX  IIPOU3BOJHBIX,
CHUCTEMATHU3UPOBATh MOJYYCHHBIE PE3YJIbTATHI;

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

62




8. BbIOMpaTh 3 (EKTUBHBIE METOABI pPELICHUS
ypaBHEHUH, yOex/1aTh B MPABUIBHOCTH BBIOOpa
METO/a U JIeNaTh BHIBOJI

Ilpepexeuzummepi / Ilpepexeuzumut / Prerequisites

Kem aitHpIMaib! ()yHKITUSHBIH
muddepeHInaNIbIK ecenTeyi

HUCYUCIICHUC

Juddepennmansaoe byHKIMK

MHOTI'UX IIEPEMEHHBIX

Differential Calculus of a Function of Several
Variables

Kypcmuiny kbickawa mazmynst / Kpamkoe cooepicanue kypca/ C

ourse summary

lumepOonaneik  THOTI  TeHAeyilep. Tepoermic
TEHJIeyl YIIiH apanac ecen. TOJKBIHIBIK TCHICY
ymwin Komm ece6i. IlapaGomanbik  TunTi
tenaeynep. Juddysus tenmeyi yiuiH apanac
ecern. JXKpUTy OTKI3TIIITIK TEHJACYIHE apHAJIFaH
Komm ecebi. DnaunTHKANBIK TUOTI TEHOCYIEP.
CranuoHApIBIK THIITI IIEKAPAIBIK MiHICTTEPII
KOIO. IMapMoHMKaIbIK (byHKIUSITAPABIH
KAacHeTTepi.

VYpaBHeHUs TUIEepOOTNIECKOTO TUIIA.
CwMmerianHas 3a/1a4a A5 ypaBHEHUS KoJjeOaHMiA.
3agaua Komm 18 BOJHOBOIO YypaBHEHMS.
VYpaBHeHus napadonndeckoro tuna. CmemaHHas
3ajada Juia ypaBHeHus nud¢ysun. 3agava Komm
JUIsl YPaBHEHUS TEIUIONPOBOJHOCTH. Y PABHEHHUS
munTHYecKkoro tuna. [loctaHoBka rpaHMYHBIX
3ajad  Ausd  cranMoHapHoro tuna. CBolicTBa
rapMOHUYECKHX (DYHKIUH.

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

Hocnynosa YimekeHn KapumoBHa

Hocnynosa Yinmeken KapumoBHa

Dospulova Ulmeken Karimovna
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Onumnuadanvlx ecenmepoi uteutyoir, 20icmepi / Memoowl pewrenusn onumnuaonwix 3aoay /Methods for Solving Competitive Tasks

OKy makcamuwt / Yueonan yenwv/ Purpose

OnuMnuananblk ecenTepii LISy iH Herisri
MPUHIUIITEPIH YUPETY, JIOTHKAJIBIK Ti30eKTep/Ii
KYpyFa J>KOHE oOJIapJbl JIOTHKAJBIK €CenTepie
KOJITaHY/Ibl MEHTEPTY;

- MEKTENTe MAaTeMaTHUKAJIBIK OJIMMIIHNAIAIapra

Hay‘-II/ITB OCHOBHBIM  IIpUHIOUIIAM  PCIICHHA
OJIMMIIMAaAHBIX 3aJ1a4, C(l)OpMHpOBaTB Hn OCBOUTH
MCETOJBbI IMOCTPOCHUC JJOTHYCCKHUX
HOCHCHOB&TGHBHOCTCP'I H HUX IIPUMCHCHHE B
JJOTHMYCCKHUX 3aJjadyax,

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 for

MalbIHABIK ~ OOWBIHINIA  cabakTap  OTKi3yre | - MOATrOTOBHTh K TpoBeAeHHIO 3aHsTuil mo | mathematical Olympiads at school
naibIHIAY MOATOTOBKE K MAaTEMATHYECKUM OJIMMIIHA/IaM B
IIKOJIC

Oxbimy namuorceci / Pesynomamut 06yuenus / Learning outcomes
Kypcerbl carri asikrarannaH keiiin Outiv | [Tocsie 3aBepmieHusi kypea ooy4arommecsi | After successful completion of the course,
aJrymbLiap oyayT students will be
1. MPO3 Ma3MyHBIHBIH TEOpHUSUIBIK Heri3nmepid | 1. omuceiBaTh  Teopermueckue  ocHoBbI | 1. describe the theoretical basis of the MROZ
cumnarray; conepxkanus MPO3; content;
2. ONUMITMaJa €CeNnTepiH INemyAiH OpTYpii | 2. ompeneisaTs U oTinyarh pasnudnaeie meronsl | 2. identify and distinguish different methods of
ONICTEPIH aHBIKTAY JKOHE @XbIPAaTy, €CENTepli | PeHICHHs OJIMMITHATHBIX 3amad, | solving Olympiad problems, classify problems

HIEUTy 9/liCTepiHe Kapal JKIKTey;
3. e3 ce3IMEH aWlThIN, OJIMMIIMAJA ECENTepiH
HIEUTY 9/IICTePiH KalTa TYKbIPbIMAANIBI;

4. onuMmuaza ecenTepiH IIely OSAICTepiH
KOJI/1aHy;
5. onuUMIMaza  €ceNnTepiHiH  CHIHBINTaPbIH
KaNIbUIayAbl LIely OJICTEpIH TaHJAay KOHE
o3iprey;
6. aJplHFaH HOTIDKENEpHAl Taljay JKoHE

CANBICTBIPY, OJUMITHAJA €CENTEpPIH IIEeIIyIiH
(bopmynanapel MEH 9ICTEPiH LIBIFAPY;

7. nonenaeMenepll JKIKTey MKoHe KypJesuIiri
KOFapbUIaFaH  MacellelepAl  LIemry — KOHe
pecyOnMKabIK AKOHE XaJIbIKAPAIIbIK
ONTUMIIUAATIAPIBIH MIHJIETTEPI;

KIacCU(UIIUPOBATh 3aJadyd [0 HMX MeToJaM
peleHus;

3. BbIpaxaTb COOCTBEHHBIMHU
nepepopmMyIpoBaTh METO/IbI
OJUMINAIHBIX 3a/1a4;

4. IPUMEHSATh METOJBl PEIICHUS OJUMITHAIHBIX
3a/1ad4,

5. BBIOMpATh U pa3BUBaTh METOJIbI Ha pellIeHUE
0000111eHHI KJTaCCOB OJIMMITMAAHBIX 3a70aY;

6. aHaTM3WPOBAaTh W CPAaBHUBATH IOJTYYCHHBIC
PE3yNbTaThl, BHIBOAUTH (POPMYIIBI U METOMABI IS
pEIIeHUs OJIMMITHAIHBIX 3a/1a4;

7. xmaccupUIMPOBATH T0KA3aTEIHCTBA U PEIIATh
3aJa4M, TOBBIIICHHONH CJIOKHOCTH M 3a7adud

CIOBaMHU U
peueHus

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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8. monengeyre OpTYpHl TOCUIAEPAl CaIBICTBIPY
KoHe Oarajay JKoHe Joneliii Oanama yChIHY

PecnyOnmkanckux u
OJIMMITHA]T;

8. cpaBHHMBAaTh M OILICHUBATh Pa3HbBIC IMOJIXOIbI
JIOKa3aTeJIbCTB U apTyMEHTUPOBAHO MPEIarath
AJIbTEPHATHBHBIC

MEKTYHapOIHBIX

Ilpepexeuzummepi / Ilpepexeuzumut / Prerequisites

AnrebpaiblK ecenTepi menry NpakTUKYMbI
Anre0pa >xoHE caHIap TEOPUSCHI |

[IpakTuKyM 10 peHIeHUIo aNredpandecKux 3aaad
Aunrebpa u Teopus uncen 1

Practical Work on Solving Algebraic Tasks
Algebra and Number Theory 1

Kypcmuiy kbickawa mazmynst / Kpamrkoe cooepicanue Kypca/ Course summary

KombOunaropuka, rpadrap TEOPHSCHIH
ONUMIUAANBIK €CenTep/i IIeNly oSIiCTepiHae
KOJIZIaHy, WHBApPHUAHT, OOJIHTIMITIK,
CAJIBICTBIPYJIAP  TEOPHUSACHI,  MATEMAaTHKAJIBIK
WHAYKIUS 9JIiC1, TEHCI3TIKTEP

KomOunaropuka, npuMeHeHne Teopuu rpados B
METOJaX  pEeHIeHHs  OJNHMMIIMATHBIX  3ajad,
WHBApUAHTHOCT, JIeTUMOCTb, TEeopus
CpPaBHEHMIi, METOJl MaTEMaTHUYECKON MHAYKIIUU,
HEPABEHCTBA

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

bazoapnama scemexuici / Pykosooumens npozpammst/ Programme manager

AmumOaeB Ammnbek AnmbicOaeBiuua

Hemucenos bepuk HyprasuHoBuu

Alimbaev Alibek Alpysbaevich
Berik Nurtazinovich Demisenov

65




Cmanoapmmul emec ecenmepoi wewy 20icmepi / Memoowl pewenus necmandapmuuix 3aday / Methods for Solving Non-Standard Tasks

OKy makcamuwt / Yueonan yenwv/ Purpose

CTaHJApPTTHl €MEeC eCenTepAl WIeUly oIiCTepiH
MEHIepy JKOHE aHAJMTUKAIBIK OMJIay/Ibl JAMBITY

OBJIAZAICT MCTOAAMU PCHICHUSA HCCTAHAAPTHBIX
3aaa4 1 pa3sBUTh aHAJIMTHUYCCKOC MBIINIJICHUC.

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

Oxvimy

Hamudiceci / Pesynomamol 06yuenus / Learning outcomes

Kyperbl ¢oTTi  asikraraHHaH KeiliH Ourim
aJIymbLiap

1. cTaHapTTHI €MeC TallchlpMalIapbl Tajaay.

2. CTaHAApTTHl €MeC ecemnTepli IIenry YIIiH
OpTYpIIi d1icTep i KOJIIaHy.

3. lllprrapMalibuIbIK OMJIaY bl )KOHE CTaHIAPTThI
eMec menrmaepai Taba 01yl JaMbITYy.

4. cTaHIApTTHI €MEC €CeNTep/il ey iH HeTi3Ti
INPUHIUITEP] MEH TACUIJIEPIH TYCIHY.

5. cTaHJapTThl €Mec JKaFdainapipl Tajgay YUIiH
aHAJMTUKAJIBIK KypaJiiapibl KOJIaHy.
6. OepuireH craHAapTThl €Mec
Heri3iHJe MenrMIepal TYKbIPbIMIAY.
7. TONTa CTaHAAPTTBHl €MeC TarchlpMaapabl
TAJKbUIAY OHE Taljay YIIIH KOMMYHUKATHBTI
TaFAbpUIap.Ibl JTAMBITY.

8. cTaHIapTThl €Mec ecenTep/i LISy IiH >KaHa
oMICTEpiH 3epTTey MeH 931pIeyIiH
MaHbBI3IbIIBIFBIH TYCIHY.

TancelpMa

IMocne 3aBepmieHnsi Kypca oO0y4aromquecs
oyayT

1. aHanM3upoBaTh HECTAHAPTHBIC 3a/IAUH.

2. IPUMEHSTH Pa3INYHbIC METOJBI JJISl PEIICHUS
HECTaHJAAPTHBIX 33j1au.

3.PazBuBaTh  KpeaTWBHOE  MBIIUICHHE U
CHOCOOHOCTM K  MOMCKY  HECTaHJapTHBIX
peLIeHu.

4.1MOHMMAaTh OCHOBHBIE IPUHIIUIIBI U TIOJXO/bI K
PCIICHUTIO HECTAHAAPTHBIX 3aaa4.
5.IPUMEHEHSTh AHAIUTUYECKUE HHCTPYMEHTHI
JUTSL aHaJIM3a HECTaHJAPTHBIX CUTYaIUH.

6. dopMynMpoBaTh MyTH PpEIIEHUS HCXOAS U3
IIOCTaBJICHHOW HECTAHIAPTHOM 3a4a4H.
7.pa3BUBaTh KOMMYHMKATHUBHBIE HAaBBIKBI JIJIs
0o0CyXJIeHUS U aHaJN3a HECTaHAapTHBIX 3a]a4 B

rpymnre.
8.MOHMMaTh  BAXHOCTh  HCCIECIOBAHUS U
pa3pabOTKW  HOBBIX  METOJOB  pELICHHS

HCCTAaHAAPTHBIX 3aJ/1a4.

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.

Ilpepexsuzummepi / Ilpepexeuzumot / Prerequisites

DneMeHTapIbIK MaTeMaThka, Anredpa sKoHe
caHjap TeopHsChl 1

DOnemMeHTapHasi MaTeMaTuka, Airedpa u Teopus
gucen |

Elementary Mathematics, Algebra and Number
Theory 1

Kypcmuiy kvickawa mazmynot / Kpamkoe codepicanue kypca/ C

ourse summary

OpHanacteIpy, aJaMacTblpy, Tepy, OONIHTIMITIK
KOHE KaJJbIKTap, EBKINI anropuTMi, CaHHBIH
Oenmy Oenriiepi, CaHHBIH OHJBIK JKIKTEIYI,

Pa3merienue, MePEeCTaHOBKH, COYETaHMS,
JCIUMOCTD H OCTaTKu, aHFOpI/ITM EBKJII/IIIa,
MPU3HAKWA ~ JICJIUMOCTH, JICCATUYHAS 3aIUCh

Placement, permutations, combinations,
divisibility and residuals, Euclid's algorithm,
divisibility signs, decimal notation of numbers,
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CANIBICTBIPYABIH KacuerTepi, Dinep rpadrapsi,
OarpITTayIFaH  rpadTap, caHay IKyHenepi,
ymOypsbi TeHci3airi, Komm texciziairi

4rcell, CBOWCTBA cpaBHEHUs, rpader Diinepa,
HamnpaBlieHHbIE Tpadbl, CHUCTEMBbl CYHCIICHUS,
HEPABEHCTBO TPEYTOJbHHUKA, HEpaBEeHCTBO Ko

comparison properties, Euler graphs, directed
graphs, number systems, triangle inequality,
Cauchy inequality

Bazoaphama sicemexuici / Pykosooumens npozpammut/ Programme manager

AnumMbaeB Aimmbek AnnbicOacBud

Hemucenos bepuk HyprasunoBuu

Alimbaev Alibek Alpysbaevich
Berik Nurtazinovich Demisenov
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MamemamuKkanvik, cayammuliblKmul Kaavinmacmauipy a0icmemeci / Memoouxa ¢hopmuposanus mamemamuueckou zpamomuocmu /

Method of Forming Mathematical Literacy

OKy maxcamul / Yueonan yenv/ Purpose

CryneHTrepaiH CBHIHM OWJIay  JaFabLIapbiH,

PasButne y CTyZCHTOB HaBBIKOB KPUTUYECKOIO

The development of students' critical thinking

TEOPHSUIBIK MaTepPHaAbl IPAaKTUKaAa KOJJaHy | MBIIUICHUS, yMEHUI ucnonb3oBath | SKills, the ability to use theoretical material in
Jar AbLIAPBIH JAMBITY TEOPETHYECKUI MaTEpPUAl HA ITPAKTUKE practice

Oxbimy namuorceci / Pesynomamut 06yuenus / Learning outcomes
Kypcerbl carri asikrarannaH keiiin Outiv | [Tocsie 3aBepmieHusi kypea ooyuarommecsi | After successful completion of the course,
aJrymbLiap oyayT students will be
1. ewmipmik karmasTTapMeH  OaimadbicTel | 1. ommceiBaTh  TeopeTmueckue — ocHOBHI | 1. describe the theoretical basis of the content of
JIOTUKAJIBIK ecenTepin Ma3MYHbBIHBIH | COJCp)KaHMs JIOTHUeCKHX 3anad, cBszanHbie ¢ | logical problems related to life situations;

TEOPHSUIBIK HET13epiH cunarray;

2. JIOTHKAJIBIK €CenTep/l MICHIyIiH JpTypdl
ONIICTEPIH aHBIKTAY JKOHE aXKbIpary;

3. JOTMKalbIK ecenTepl WIely OSIICTEpIH o3
Ce3IMEH alTy *oHe KaiiTa TY)KbIpbIMAAY;

4. ecenTep WIEMIMIEPIH JIOTMKAIBIK TYPFBI3Y
NPUHIUITEPIH KOJJIaHY;

5. ecenTepAiH KEHIPEK KIAChIH IIENly YIIiH
JIOTHKAJIBIK CHUMATTaFbl QMICTEpAl TaHIAy *KOHE
o3iprey;

6. malibIMAAyAbIH JIOTHKANBIK  Ti30€KTepiH
KYPri3y, alblHFaH HOTHXKENEepl CalbICTBIPY,
bopmynanappl MWILIFapy;

7. nomenmeMeniepli KIKTEY KOHE JIOTHKAJIBIK
ecenTepAl Imenry. ANbIHFAH OUTIMJII JIOTUKAIBIK
KOHCTpYKUUsIapaa KoJijaHyFra 0oJabl.

8. momenaeyre OpTYpil TOCUIAEPAl CabICTBIPY
KoHE Oarajay JKOHE Jonelii Oanama YChIHY

JKU3HCHHBIMU CUTYAllUSIMHU,
2. OonpeaAcIsATb U OTJIMYAaTh PaA3JIMYHBLIC MCTOABI
peHICHUs JIOTUYUCCKHUX 3a1a4;

3. BBIpaXaTh COOCTBEHHBIMH CJIOBAMH U
nepeopMyIHpoBaTh  COCOOBI  JIOTHYECKHX
pelIeHus 3a/1a4;

4.  TOpUMEHSATh  NPUHLUINBI  JOTUYECKUX

MMOCTPOEHUI PEIICHH 3a/1a4;

5. BBIOMpaATh U pa3BUBaTh METOJIbI JIOTHYECKOTO
XapakTepa JUid peuieHus Ooree IMHUPOKOro
KJ1acca 3a/1ay;

6. MIPOBOJUTD JIOTUYECKHE
paccyXIeHUH, CpaBHMBATh
pe3yNbTaThl, BEIBOJUTH (GOPMYIIBL;
7. KIaccu(pUIMPOBATH J10KA3aTENBCTBA U PEIIaTh
jorudeckue 3anauu. [lonydyeHnHbie 3HaHUS MOXKET
IIPUMEHUTD B JIOTHYECKUX TOCTPOCHUSX.

8. cpaBHHMBAaTh W OLIEHUBATh Pa3HbIC TMOIXOJbI
JI0KAa3aTeNbCTB U apryMEHTUPOBAHO INpezJiararh
AJIbTEPHATUBHBIE

LIEITOYKHA
MOJTyYEHHbBIE

2. identify and distinguish different methods of
solving logical problems;

3. express in their own words and reformulate
methods of logical problem solving;

4. apply the principles of logical problem solving
constructs;

5. select and develop methods of logical character
to solve a broader class of problems;

6. conduct logical chains of reasoning, compare
results, and deduce formulas;

7. classify proofs and solve logical problems. The
acquired knowledge can be applied in logical
constructions.

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

Ilpepexeuzummepi / Ilpepexeuzumut / Prerequisites

AnrebpaliblK ecenTepi menry NpakTUKYMbl

| TIpaxTHKYM [0 pelIeHnIO aIrebpauyeckux 3a1ad

| Practical Work on Solving Algebraic Tasks

Kypcmuiny kbickawa mazmynst / Kpamxoe cooepacanue kypca/ Course summary

Canmap  Ti3oeri. Canmap MeH  dwurypa
Oaitnanbicel. [lludpnap. CumBonmap. OpinTi
caHaap.

Canpap xwubiablIIpornoprus. Ilaife3. MacmTa0.
Komb6unaropuka snementrepi. CTaTUCTHKA KOHE
BIKTUMAJIJIBIKTap TEOpHsChl. CTaTUCTHUKAIIBIK
nepektepal yceiHy Tocuiaepi. Kecrenep Men
rpadukrep. Juarpammanap. MaTemaTHKAIbIK
CayaTThUIBIKTaFbl TJIAHUMETPHUSIIBIK eCenTep/Ii
MICIIYAIH ~ epeKIIemiKTepi. MaTeMaTHKaIbIK
cayaTTbUIBIKTaFbl CTEPEOMETPUSIIBIK €cenTep/l
HIENY IIH epeKIIEeTIKTEp.

YucnoBas  mocnenoBaTenbHOCTh. Yucna
¢uryper. ugpsr. CumBonsl. bykBeHHBIE
BbIpakeHUs. MHoxecTBO uucen. [Iponoprms.
[TporeHT. Macmira0. DNeMEHTHI
KOMOHHATOPUKH. OeMeHThI TEopHii
BEPOATHOCTEM. CnocoOsl IPEJICTaBICHUS
CTaTUCTHUYECKUX JaHHbIX. TaOuuipl U rpapuku.
JnarpaMmsl. OcobenHoctu peueHus
IUIAHUMETPUYECKUX 3a/ad B MaTeMaTHYecKOn
I'PaMOTHOCTH. OcobenHoctu peueHus
CTEPEOMETPUYECKUX 3aJad B MaTeMaTH4ECKON
rPaMOTHOCTH.

A numerical sequence. Numbers and
shapes.Ciphers.Symbols. Letter expressions.
Lots of numbers. Proportion. Percent. Scale.

Elements of combinatorics. Elements of
probability theory. Methods of presenting
statistical data. Tables and graphs. Diagrams.

Features of solving planimetric problems in
mathematical literacy. Features of solving
stereometric problems in mathematical literacy

bazoapnama scemexuici / Pykosooumens npozpammst/ Programme manager

AckanOaeBa I'. b.

| Ackanbaesa I'. b.

| Ascanbaeva G. B.
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Mamemamukanvlk cayammualivlK, 60oliviHUWa ecenmepoi wieuly a0icmemeci / Memoouka pewieHus 3a0au no MamemamuyecKoi 2pamomHocmu /
Methods of solving problems in mathematical literacy

OKy maxcamul / Yueonan yenv/ Purpose

MaTEMaTHKAJIBIK CayaTThUIBIK OOMBIHIIIA
ecenTepal eIy OJICTepIH MEHIepy KoHe
OakaylaBpuaT CTYJICHTTCPiHIH MaTeMaTHUKAIIBIK
oiinay KaOlJeTTepiH NaMbITy

OBJIAACT MCTOJAMKAMM PCHICHHA 3aJad IO
MaTeMaTHYeCKOM I'paMOTHOCTH W PA3BHUTHb
HaBBIKH MaATEMaTH4ICCKOI o MBbIIIJICHUSA y
CTYACHTOB 6aKaJ1aBpHaTa

To master methods of solving problems in
mathematical literacy and develop mathematical
thinking skills of undergraduate students

Hamuoiceci / Pesynomamot 06yuenus /Learning o

utcomes

OKbimy
Kypersl corTi asikraranHaH KeiiH Olrim
aJIylibLIap
1. MaTeMaTHKalbIK ecemnTepii Tangay KoHe
TYKBIPBIMAIAY.

2. MaTeMaTHKAJbIK CayaTTBUIBIK MoceJeNepiH
HICHIYAIH ColiKec dicTepi MeH cTpaTerusiapblH
TaHJAYy.

3. ecemrepiiH  mlenmniMiH  Taly  YyLIiH
MaTeMaTHKAIBIK YFBIMIAp MEH TeopeMaap/Ibl
KOJIJTaHy.

4. MOTUKANBIK OWJIAyJbl >KOHE ©3 WICIIIMJIEpiH
Tonensen 61Ty Il 1aMbITy.

5. MaTeMaTHKalblK  eCenTepliH  opTyp:ii
TYpJiepiMeH AKYMBIC (aHaNMUTUKAJIBIK,
Te€OMETPUSIIBIK, BIKTUMAJIBIK KoHE T.0.).

6. ecenTepiH IIEMIIMIH ka3z0ala koHe aybl3Ia
TYPAC YCHIHY.

7. MaTeMaTHKaJIbIK
CEHIM/IITTIKT1 TaMBITY.

8. MaTeMaTHKAJIbIK ecenTep/i 63 OCTIHIIe ey
JAFABUIAPbIH MEHTEpY.

KalljaeTTepiHizre

ITocsie 3aBepuieHHst Kypca oOyuaromniuecsi
oyayT

1. ananusupoBathb
MaTeMaTHYeCKue 3a/1a4H.
2. BBIOMpAThH MOAXOSIINE METOJIBI U CTPATETUH
JUIS  pelIeHus 3aJad [0 MaTeMaTHYecKOM
IPaMOTHOCTH.

3. MPUMEHATh MaTeMaTH4YeCKHe KOHLENIHUU U
TEOPEMBI JUIsl IOUCKA PEIICHHUH 3a1a4.

4. pa3BHUBATh JIOTHUECKOE MBIIIJICHUE U YMEHHE
apryMEHTHPOBATH CBOM PEIICHUSI.

5. pabotatb c pa3IMYHBIMU TUTIAMU
MaTeMaTHYeCKUX  3amady  (aHaJUTHYECKHE,
reOMEeTPUYECKUE, BEPOATHOCTHBIE U T. [1.).

U dbopmynHupoBaTh

6. mpencraBiATH pelieHus 3a/1a4u B
NUCbMEHHOU U YCTHOM hopme.

7. pa3BUBaTh YBEPEHHOCTb B CBOMX
MaTeMaTHYECKUX CIIOCOOHOCTSIX.

8. OBiameTh HABBIKAMH  CaMOCTOSTEIHHOTO

pemiCHUA MATCMATHYCCKUX 3a1a4.

After successful completion of the course,
students will be

1. analyze and formulate mathematical problems.
2. select appropriate methods and strategies for
solving mathematical literacy problems.

3. apply mathematical concepts and theorems to
find solutions to problems.

4. develop logical thinking and reasoning skills.
5. work with different types of math problems
(analytic, geometric, probability, etc.).

6. to present solutions to a problem in written and
oral form.

7. develop confidence in their mathematical
abilities.

8. master the skills of solving mathematical
problems independently.

Ilpepexeuzummepi / Illpepexeuzumot / Prerequisites

AnrebpaliblK ecenTepi meny NpakTUKYMbl

| TpaxTikym no pernennio anrebpandeckux 3axad | Practical Work on Solving Algebraic Tasks
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Kypcmuiny kbickawa mazmynst / Kpamxoe cooepacanue kypca/ Course summary

MaTeMaTHUKaJIbIK cayaTThUIBIK OolibIHIIIA
€cenTep/i IIbIFapy OIICTEpIMEH TaHBICTHIPY.
MareMaTuKanplK  ecenTepai  Tajjay  JKoHE
Kypacteipy. [IpobneManap/sl menryaiy sgicTepi
MEH cTpaTerusuiapbiH Tannay. Ecenrepai menry
YIIiH MaTeMaTHUKAJIBIK YFBIMIAp MEH
TeopeMaIapbl KOJIJIaHy. op TYpJIi
MaTEMaTUKAJIbIK ecenTepMeH KYMBIC.
Ecentepain menrimin kazbaiia >XoHE aybI3Ila
TYpAC KOpCeTy. MareMaTuKanbIK
KaOljaeTTepiHisre AereH CEHIMAUIIKTI JaMbITy.
MaTemMaTHKaJIBIK ecenTepi 63 OSTiHIIIe MIenTy.

BBenenue B METOOMKY pelieHus 3afad Io
MaTEMaTUYeCKON TIpaMOTHOCTH. AHaIW3 U
dbopMynupoBaHUe  MaTeMaTHYeCKHX  3ajad.
Bb100p METOIOB M CTpaTeruii perieHus 3a1ay.
[IpuMeHeHne MaTeMaTHYECKUX KOHLENIHUN U
TeopeM s pelieHus 3ajgad.  Pabora ¢
pa3IMYHBIMHU TUIIAMU MaTEMaTUYECKUX 3a]1a4.
[IpencraBienue pemeHui 3aa4 B TMCbMEHHOM U
ycTHOU (opme. Pa3BuTie yBEpeHHOCTH B CBOMX
MaTeMaTHYECKUX CIIOCOOHOCTSIX.
CamocTOsITEIbHOE PEIICHHE MaTEeMaTUYECKHUX
3a/1a4.

An introduction to problem solving techniques in
mathematical literacy. Analyzing and
formulating mathematical problems. Selecting
problem-solving  methods and strategies.
Applying mathematical concepts and theorems to
solve problems. Working with different types of
math problems. Presenting solutions to problems
in written and oral form. Developing confidence
in their mathematical abilities. Solving math
problems independently.

bazoapnama scemexwuici / Pykosooumens npozpammst/ Programme manager

AckaunbaeBa I'. b.

| Ackan6aesa I'. B.

‘ Ascanbaeva G. B.
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Mamemamuxanvik manoay IV / Mamemamuuecxkuu ananus IV / Mathematic analysis 1V

OKy makcamuwt / Yueonan yenwv/ Purpose

moH OarmapiiaMackl OOWBIHINA JKYHem OUTiM amy
’KOHE OHBI TPAKTHKAA KOJIaHy, CTYyIEHTTEePIiH
©31HJIIK dKYMBICBIH O€JICEHIIpY

IPUOOPETEHUE CHUCTEMAaTUYECKUX 3HAHUM 10
IIPOrpaMMe JUCLUUIUIMHBI M IIPAKTUYECKOE HX
IPUMEHEHHE, AaKTHBHM3aLUsl CaMOCTOSATEIbHON
paboThI CTYICHTOB

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

OKbimy

Homuiceci / Pesynoemamot 00yuenusn /Learning o

utcomes

Kyperbl ¢oTTi  asikraraHHaH KeiliH Ourim
aJIymbLiap

1. KOC 5k9HE YIII ecelli HHTerpaaap, KUCHIK )KoHE
OeTTIK HWHTErpajnap TEOPHUSICHIHBIH  HETi3ri
YFBIMIAphI MEH aHBIKTaMaJIapblH MEHTEPY;

2. ecelik, KUCBIK CBI3BIKTEHI, 0eTTIK
MHTETpajiap/pl ecenTeyliH opTYpJi oAiCTepiH
aHBIKTAY )KOHE aKBIPaTy;

3. ecemik, KHUCBIK >oHE O€TTIK HHTerpaiiap

TEOPHUSCHIHIAFbI ecenTep/IiH HIEIMIH
TYCIHAIpY;

4. Koc, ecemiKk, KHCBHIK CBI3BIKTBL, OETTIK
WHTETpaNIap/ibl, epic TEOPHUSCHIHBIH

dIIEMEHTTEpiH koHe Dyphe KarapblH 3epTTey
’KOHE FeOMETPUSIIBIK MHTEPIIPETALIUSHBI KOPCETY
YIIIH 9pTYPIIi 9MIiCTePAl KOJIJIaHy;

5. KonmaHOanel ecenTepial IIEUly  YIIH
WHTETpaJlap TEOPHICHIH KoJIaHy (ayHdaHbIH,
KeJIeMiH, OCTiHIH ayJAaHbIH Taly);

6. aJbIHFaH HOTIDKENEpAl Taljgay  JKoHe
CaJIBICTBIPY, HOTHIKEre JKETy YIIIH 3epTTeynaepai
yipiMaacTeipa Oy  (KeNTIK  HHTerpaigap
TEOPHSICBI MEH ©pIC TEOPUSCHIHBIH ECeNTEepiH
mery);

IHocae ycmemHoro
oOyuarommecsi OyayT
1. BmageTh  OCHOBHBIMU  TOHATUSAMU U
ONPEACICHUAMH TEOPUHU JBOMHOIO U TPOHMHOIO
MHTErpajia, KPUBOJIUHEHHOTO U MTOBEPXHOCTHOTO
UHTErpaa;
2. ONpeAeNsaTh U OTINYATh Pa3IUYHbIE METOIbI
BBIUNCIICHUS KpaTHBIX, KPUBOJINHENHBIX,
MIOBEPXHOCTHBIX UHTETPAJIOB;
3. OOBSCHATH pemIeHHe 3agad 10 TEOpUH
KpPaTHBIX, KPUBOJIMHEHHBIX U IOBEPXHOCTHBIX
MHTETPaJIoB;
4. WCHONB30BATh pAa3IMYHbIE METOJBl I
W3YYEHHUs ABOWHBIX, KPATHBIX, KPUBOJIMHEHHBIX,
MIOBEPXHOCTHBIX UHTETPAJIOB, JJIIEMEHTOB TEOPUN
nois U psagoB Dypbe U AEMOHCTPUPYET
TEOMETPUUECKOE UCTOIIKOBAHMUE;

5. IPUMEHSAThH TEOPUIO UHTETPAJIOB JJIsl pEIICHUS
NPUKIAIHBIX 3a7ad (HaXOXKICHWE IUIOLIA/IH,
o0bema, Mo TOBEPXHOCTH);

6. aHanMM3MpOBaTh M CpPaBHUBATH IOJyYEHHBIE
pe3yIbTaThl, YMETh YIOPSII0YUBATh
UCCIIEOBaHMs I JOCTMIKEHMSI pe3ynbTara
(peuieHus 3a7a4 TEOPUU KPATHBIX UHTETPAJIOB U

3aBeplIeHHsl  Kypca

TEOpUU NOJIA );

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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7. ecenrtepai memy (3epTTey) alrOpUTMAEPIH
’Kacay JKOHE aJIbIHFaH HOTIDKEJIEPl Kyleney;

8. ecenTepai HeMece MalliMIEMeNepAl My IiH
(monenmey) THIMII OAICTEPIH aHBIKTAY.

7.  pa3pabareiBaTh  AITOPUTMBI  pEIICHUS
(uccnenoBaHusl) 3aad M CHCTEMAaTU3HUPYET
MOJTy4YECHHBIE PE3YJIbTAThI;

8. onpenenath 3pPEeKTUBHBIC METOIAbI PEIICHUS
(lokazarenbCTBa) 3a/1a4 UM YTBEP/KICHUS.

Ilpepexeuzummepi / Ilpepexeuzumut / Prerequisites

Maremarukanslk Tangay 1

‘ Maremarnueckuit anaums 11

| Mathematical Analysis 11

Kypcmuiy kbickawa mazmynst / Kpamxoe codepicanue kypca/ Course summary

[Ton ecenik uHTErpagap, eceinli HHTerpalgapIbH

KAacHeTTepi, epKiH JKUBIH OOWBIHIIA eceli
MHTErpall, ecelli HHTErpaslIarbl aifHbIMAIbLIAP/IbI
ayBICTBIPY, eceni MHTETPaIIapIbIH
T€OMETPHSIIBIK KOHE (HU3UKAIIBIK

KochMImanapel, [-mr >xoHe II-mmi TeKTi KUCHIK
CBI3BIKTBI HWHTETpaiiap, OJapAblH (UIUKAIBIK
MmarbiHacel, [-mm  skoHe II-m1  TEKTI KHCBIK
CBI3BIKTHI MHTETpaNapJblH KacueTTepi, OeTTiK
WHTETpaNap, JKaHaMa  JKa3bIKTBIFBI ~ MEH
HOpMasb, OeTTiH aynaHbel, Dypbe KaTapiapbl
#oHe Dypbe TYPIEHIIPYIH KAMTHI

JlucnuniauHa
WHTETPaJlbl,
KpaTHBIN

MHOKECTBY,

BKJIIOUAET pas3felibl  KpaTHbIE
CBOMCTBAa KpAaTHBIX HHTErPAJIOB,
UHTETpaJl [0  IPOU3BOJBHOMY
3aMEHy NEPEMEHHBIX B KpPaTHOM
UHTErpaje, reoMeTpudyeckue M (uU3nYecKue
IIPUIIOKEHUS KpaTHBIX HUHTErPAJIOB,
KpUBOJMHENHbIE HHTErpanos I-ro u II-ro pona,
170.¢ ¢buznyeckuit CMBICII, CBOMCTBA
KPUBOJMHENHBIX UHTErpanos I-ro u II-ro pona,
IIOBEPXHOCTHBIE ~ WHTErpajibl,.  KacaTelabHas
IIJIOCKOCTh ¥ HOPMaJlb, IUIOLIAJAb IIOBEPXHOCTH,
psaasl Dypbe u mpeodbpazoanue 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 Il-th kind, surface
integrals,. tangent plane and normal, surface area,
Fourier series and Fourier transform

bazoapnama scemexuici / Pykosooumenws npozpammst/ Programme manager

Jocnynosa YimekeHn KapumosHa

\ Hocnynosa Yimeken KapumosHa

| Dospulova Ulmeken Karimovna
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Kon atinvimansl oynkyuanviy unmezpanowvix ecenmeyi / Hnmezpanvnoe ucuucienue GyHKyuii MHOZUX NEPEMEHHBIX /
Integrated Calculations of Functions of Many Variables

OKy maxcamul / Yueonan yenv/ Purpose

Kemn aiiHbIMaIIbl ()YHKIUSIAPBIH HHTETPAIBIK
ecenTeyiepin OKBIII yiipeny, ecenik
HMHTETpaJIap/ibl, KUCBIK CBI3BIKTAp MEH OeTTep
OOWBIHINIA AHBIKTAIFAH HWHTETPAIILI €CENTey
JaFblIapblH MEHIepy, COHIai-ak Oy Oimimui
KoJITaHOAIbI ecenTepai menye KoaaHy.

W3ydyeHHe  MHTETPAJIBHOTO  HMCUUCIICHMS
GyHKIMH ~ MHOTHX  NEPEeMEHHBIX  JUIA
npuoOpeTeHus HaBBIKOB BBIYHCIICHUS
KpPaTHBIX MHTErpajloB, OINPEIETICHHBIX

HHTCI'pajioB II0 KPHBBIM MU IMOBCPXHOCTAM, a
TAKKC MPHUMCHCHUSA OTUX 3HAHUM B PCIICHUH
IMPUKJIAAHbIX 3a/1a4.

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.

Homuiceci / Pezynemamol 00yuenusn / Learning outcomes

OKbimy
Kyperbl coTTi  asiKraraHHaH KeiliH Ouiim
ajnyubLiIap
1. Kem allHBIMAJIbI GbyHKIUAIapIBIH

MHTETPaNJIbIK €CEeNTeyJEPiHIH HET13I1 YFbIMIaphl
MEH NMPUHLUNTEPIH TYCIHY.

2. KenicrikTeri OipHele HHTETpasabl €CENTey.
3. KUCBIKTap MeH OeTTep OOMbIHINA aHBIKTAJIFAH
MHTETpaiap/ibl €CenTey.

4. TeoMeTpHUATIBIK KoHE (PU3MKAIIBIK ecenTepli
HIbIFapy YIIIH MHTETPAIJBIK €CenTey SAICTepiH
KOJI/IaHy.

5.  mapaMmeTpieHIeH
OeTTepMeH KYMBIC.

6. kall JeHenep YIIIH Maccajap LEHTpl MeH
MHEPIUs MOMEHTTEPIH TaObIHIAP.

7. ywmenmeMmal KEHICTIKTEeT1 KeJeMmaep MeH
ayJaHgapJbl  €cenTey YIIIH  HMHTETrpalabIK
omicTep il KOJaHy.

8. MaccaHbIH Tapally THIFBI3JIBIFBIH aHBIKTAyFa
€CernTep IIbIFapy.

KUCBIKTapMEH  KOHE

Hocae ycnemHoro
oO0yuarommecsi OyayT
1. noHUMAaThH OCHOBHEIE
MPHUHIIAITEl  WHTETPATBHOTO
(GYHKIMI MHOTHX TIEPEMEHHBIX.
2. IPOBOJTUTH BBIUHCIICHHE
WHTETPAJIOB B IPOCTPAHCTBE.

3. BBIUHCIATH ONMPECIICHHBIC HHTETPAIBI TI0
KPUBBIM U MTOBEPXHOCTSIM.

4. TPUMEHSTh METOJbl HWHTETPATBHOTO
WCYHCIICHUS JIJIsl PEIICHUS] TEOMETPUIECKUX 1
bu3UYeCcKUX 3a71a4.

5. pabotatb Cc mMapamMeTpU30BAHHBIMH
KPUBBIMH H TTOBEPXHOCTSIMHU.

6. HaxogUTh IIEHTP MacC M MOMEHTHI
WHEPIHAH JUTS TTPOCTHIX TEJl.

7. TPUMEHSTh WHTErPATbHBIE METOIBI IS
BBIUNCIIEHUA OOBEMOB W IUIOLIANEH B
TPEXMEPHOM MIPOCTPAHCTBE.

8. pemarp 3amayM  HA  OMpeIEICHUE

3aBeplIeHHs] Kypca

IIOHATHUA u
NCUYUCIICHUA

KpaTHBIX

IJIOTHOCTH pacpCACIICHUA 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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Ilpepexeuzummepi / Illpepexeuzumot / Prerequisites

bip aitHBIMaITBI
ecenreyi

(YHKIMSHBIH ~ MHTETPAJIBIK

WNHuTterpanbHoe ucunciaeHue (GyHKIUN OaHOU
MIEPEMEHHOMN

Integral calculus of functions of one variable

Kypcmoiy Kbickawa mazmynnt / Kpamkoe cooeprcanue kypca/ Course summary

Koc unHTerpan »oHe yur eceini MHTErpal, KOC
XKOHE YII €celli MHTeTpaapIbl ecenTey, ecemi
MHTErpajljap/ia aliHbIMAJIbIHBI aybICTHIPY, KUCHIK
CBI3BIKTHI JKOHE OCTTIK HHTErpajiiap, ecenik,
KHCBIK CBI3BIKTBI JKOHE O€TTIK HWHTerpaijgap
TEOPUSICHIHBIH KOCBIMIIIAJIAPHI, epicrep
TEOPHUACHI TIEMEHTTEP1

JBOifHOW uWHTErpas MU TPOWHON HHTErpal,
BBIYUCIICHUE JIBOMHBIX u TPOMHBIX
MHTErPAJIOB, 3aME€HA MEPEMEHHBIX B KPAaTHBIX
WHTErPaJioB, KPUBOJIMHEHHBIE u
MNOBEPXHOCTHBIE ~MHTErpajbl, IPUIOKECHUS
TEOPUH  KPATHBIX,  KPHUBOJMUHEUHBIX U
MMOBEPXHOCTHBIX ~ MHTErpajoB,  AJIEMEHTHI
TEOPHS TOJIA

Double integral and triple integral, calculation of
double and triple integrals, substitution of variables
in multiple integrals, curvilinear and surface
integrals, applications of the theory of multiples,
curvilinear and surface integrals, elements of field
theory

bazoapnama scemexuici / Pykosooumens npozpammst/ Programme manager

Hocnynosa Yimeken KapumoBHa

\ Hocnynosa Yimeken KapumosHa

| Dospulova Ulmeken Karimovna
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Co3 ecenmepoi weuty npaxkmukymul /Ilpakmuxkym no pewenuro mexkcmoswix 3aoayu / Workshop on Solving Text Tasks

OKy makcamut / Yueonan yenv / Purpose

CryneHTTeplliH MaTeMaTuKa IoHI OoMbIHIIA
TaNgay, TYXKBIPBIMIAY JKOHE CO3JIIK ecenTepii
HIBIFAPY JIAFIbUIAPBIH MEHTePYi.

OBJIaIICHI/Ie CTYI[GHTaMI/I HaBBIKAMH aHaJlu3a,
(bOpMyYITMPOBAHUS U PEIIECHHUS TEKCTOBBIX 33/1a4 B
00J1aCTH MaTEMATUKHU.

To equip students with the skills to analyze,
formulate, and solve text problems in
mathematics.

Hamuoiceci / Pesynomamot 06yuenus /Learning o

utcomes

OKbimy
Kyperbl ¢oTTi  asikraraHHaH KeiliH Oixim
ajxymbliap
1. MoTiHre  Heri3AenreH  MaTeMaTHKAJIBIK

ecenTep/i KypacThIpy ®KoHE TYCIHAIPY

2. ce3liKk ecenTepAiH KYpbUIBIMBIH Tajjail,
HETI3T1 aKnapaTThl 06JIEKTeHI3

3. ce3lik ecenTep/i MIeNly YIIiH MaTeMaTHKAIbIK
o/licTep MEH aNTrOPUTMIIEPI KOJIAaHY

4. ecenrepal memy OapbIChIHIA JIOTHKAIBIK
oimayapl  JKOHE  JIOTMKAJBIK  Ti30eKTepAi
KYpacTbIpy KaOl1eTiH JaMBbITY.

5. memiMaepal ChIHU TYpPFbIIAH Oaranay >KoHe
Mocesenepi enry/id 6agama ToCIIepiH YCbIHA
oury

6. TOpPaKTUKAJIBIK €CenTepAl IIemy  YIIiH
MarbIHAJIBI MATEMATUKAJIBIK OLTIMI1 KOJIIaHy.

7. ©31HI3/I1H MaTeMaTUKAIbIK JaFIbLIapbIHBI3 OCH
KaOUTeTTepiHI3re CEHIMIUTIKTI JaMBITY

8. MaTeMaTHKalbIK €CeNTepAiH IIeHIiMJIepiH
HETi3]1ey.

IMocne ycmemHOro 3aBepuHIeHHsi  Kypca
o0yyarommecsi OyayT
1. dopmynupoBaTh M HHTEPHPETHPOBATH

TEKCTOBBIC MATEMATHUCCKHE 33]Ia4H

2. aHaJIM3MPOBATh CTPYKTYPHI TEKCTOBBIX 3a/1a4
Y BBIJICTICHHSI KITFOYE€BON MH(POPMAITUN

3. MPUMEHATh MaTEMAaTUYECKUE METOJbI
QJITOPUTMBI JUISI PEIICHUST TEKCTOBBIX 33724
4. pa3BUBATH JIOTHUECKOE MBIIICHUE U YMEHHE
CTPOUTH JIOTHYECKHE IICTIOYKH B IPOIECcCe
pelIeHus 3aaad.

5. CIMOCOOHOCTh KPHUTHYECKH OIEHWBATh CBOM

u

pelieHns W Ipeajaratb  aJlbTepHATHBHBIC
MOJIXOJIbI K PELICHUIO 3a/1a4

6. NMPUMEHATH coJiepKaTeNbHbIE
MaTeMaTHYeCKUe  3HaHusA I8 pEeLIeHUs
MIPaKTUYECKUX 3a]ad.

7. pa3BUBaTh YBEPEHHOCTb B COOCTBEHHBIX

MaTeMaTUYECKUX HABBIKAX U CIIOCOOHOCTIX
8. 000CHOBEIBATH pPeICHUA MAaTeMaTUYCCKUX
3aaad.

After successful completion of the course,
students will be

1. formulate and interpret textual math problems

2. analyze the structures of text problems and
identify key information

3. apply mathematical methods and algorithms to
solve textual problems

4. develop logical thinking and the ability to build
logical chains in the process of problem solving.

5. ability to critically evaluate their solutions and
propose alternative approaches to problem
solving

6. to apply meaningful mathematical knowledge
to solve practical problems.

7. develop confidence in their own mathematical
skills and abilities

8. justify solutions to mathematical problems.

Ilpepexeuzummepi / Ilpepexsusumut / Prerequisite

S

CrepeoMeTpHsIIbIK
IPAKTUKYMBI

ecenTepai nienry

[IpakTuKyM 1O PELIEHUIO CTEPEOMETPUUECKUX
3ajgad

Practical Work on Solving Stereometric Tasks

Kypcmuiy kbickawa mazmynst / Kpamkoe cooepicanue kypca / C

ourse summary

[ToHali  OKBIM, CTYAEHTTEpP TPaHCIEHACHTTI
TEHJICyJIep MEH TEHCI3JIKTepAl MISUTyAiH Heri3ri

Nzyuas
METOAUKY

IHCIHIUIAHY,
00y4YeHHs

CTYACHTEL OCBOST
OCHOBHBIM METOJaM

Studying the discipline, students will master the
teaching method of basic methods for solving
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omicTepiH  OKBITY  OMICTEMECIH,  MOTIHJIK
ecenTepal IMIeury ouicTeMeciH, QyHKIUsIap
rpadUKTEpiH KYpy OMICTEMECiH, OKYUIbLIAP/bI
IUTAHUMETPHUSUIBIK ~ JKOHE  CTEPEOMETPHSIIBIK
ecenTepAl MENIyAiH dPTYPIIi TICUIAEPIHE OKBITY
OMICTEMECIH, JKa3bIKTBIKTA JKOHE KEHICTIKTE
KypyFa apHaJIFaH TEOMETPUSIIBIK eCemTepi
HIelry oAiCTepiH, CTAaHAAPTTHI eMeC 9IICTEPMEH
MaTEMATUKAJIBIK ecenTepai HICTITY T H
9IiCTEMENTIK HEeTi3IepiH MEeHTrepe/Ii

pelieHust TPAaHCHCHIEHTHBIX YpaBHEHUH U
HEPAaBEHCTB, METOJUKY pEIICHUS TEKCTOBBIX
3aJa4, METOAMKY IOCTPOEHHUS  TpaduKoOB
GbyHKIMA, METOMUWKY OOydeHHs  y4aruxcs
pa3InYHbIM criocobam peueHus
IUIAHUMETPUYECKUX U CTEPEOMETPUUYECKUX
3aJa4, METO/IbI PEUICHUSI TEOMETPUYECKUX 3a/1a9
Ha TIOCTPOEHHUE Ha IIIOCKOCTU U B IPOCTPAHCTBE,

METOJHNYCCKHUC OCHOBBI PCIICHHUA
MaTEMAaTHYCCKHUX 3aJa4 HCCTaHAapTHBIMH
METOJaMu.

transcendental equations and inequalities, the
method of solving text tasks, the method of
plotting functions, the method of teaching
students various ways to solve planimetric and
stereometric tasks, methods for solving geometric
tasks on the construction of a plane and in space,
the  methodological basis for  solving
mathematical tasks using non-standard methods

Bazoapnama scemexwici / Pykosoodumens npozpammot | Programme manager

Hocnynosa Yinmeken Kapumosna

‘ Ackanb6aeBa ["anus baiitmyxameToBHa

| Dospulova Ulmeken Karimovna
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Mamemamuxaoan co3 ecenmepoi wieutyoiy a0icmepi /Memoowvl peuienus meKcmoewix 3a0ayu no mamemamuxe |

Methods of Solution Text Tasks in Mathematics

Oky maxcamul / Yueonas yenw / Purpose

MaremaTHkanaH CO3/IK ecenTepii HMpakTHKalIa
COTTI KOJIJaHY YIIIiH HICUTY 9/IICTEPiH MEHIepy

OBJ'IaI[eTB METOAaMHU pEIICHUA TEKCTOBBIX 3ajiayd
10 MaTreMaTUKe JJId YCIICIIHOI'O IIPUMCHCHUA UX
Ha IIPAaKTHUKE

To master the methods of solving text problems
in mathematics in order to successfully apply
them in practice

OKbimy

Homuiceci / Pesynemamot 00yuenusn /Learning o

utcomes

Kyperbl ¢oTTi asKraraHHaH KeiliH Oiixim
aJymbLiap

1. MaremaTHKaZaH CO3MIK €CeNnTepll Talaay
YKOHE IIENIYAIH HET13T1 o/1icTepiH MEHTepy.

2. ecen MaTiHIHAE HE OepilreHiH Oein Kepcery
MOHE OHbl MaTEeMAaTUKAaJIbIK MOJENIb KYpy YLIIH
nai1ajany.

3. OpTYpJi TUITEri CO3MIK €CeNTepPMEH >KYMBIC
(6ip Oeinrici3 ecenTep, TEHAEYJEp Kyiec,
OeJIIeK MeH IPONOopLUsAFa ecenTep KoHe T.0.).
4. MOTIH TYypiHAe OepiareH akmaparTbl Tajjaay
JKOHE OHJEY VIIH MaTeMaTHUKalbIK OHicTepAl
KOJIJIaHY.

5. ecenTiy
TYKBIPBIM/IAY.
6. Ce3IIK ecenTepial ILIemy >XoHE OJapJibl
OHTAMIaHABIPY CTPATETUSIIAPBIH d3ipIey.

7. anmbIHFaH ePITIHAIHIH AYPHICTBIFBIH AQJIEIACY.
8. MaTeMaTHKaJIbIK MIENIMIEp/l aybl3lla >KoHE
*a30ala KeTKi3y JaFAbUIapblH MEHTepYy.

mrapTTapblH AHBIKTAay KOHC

IMocae ycmemHoro
o0yuarwmuecs OyayT
1. BmageTb OCHOBHBIMM IpPHUEMAMM aHaAJIM3a U
pelIeHusl TEKCTOBBIX 3aja4 [10 MaTEMaTHKe.

2. BBLICTATH JIaHHOE B TEKCTe 3aJa4d |
HCII0JIb30BaTh ero JUTSt MIOCTPOEHUS
MaTeMaTHYECKOU MOJEIIH.

3. paboTarh ¢ pa3aMYHBIMU THUIAMHU TEKCTOBBIX
3a/1a4 (3a/1a4d Ha OJJHY HEH3BECTHYIO, CUCTEMBI
YPaBHEHHUH, 3aJja4 Ha JOJM U IPONOPLUH U T.
I.).

4. TIPUMEHATh MaTeMaTHYeCKHUE METONbl JUIs
aHaJn3a U 00paboTKn uHpopMaluuy,
MIPE/ICTaBJICHHON B TEKCTOBOM opMe.

5. BBIABIIATH U (OPMYIUPOBATH YCIOBUS 3a/1a4H.
6. pa3zpabaTbIBaTh CTpaTeruu peleHus
TEKCTOBBIX 3aJ]a4 U UX ONTUMU3ALIHSL.

7. NOKa3bIBaTh IPAaBHIBHOCTH MOJYYEHHOTO

3aBeplIeHHsl  Kypca

penieHusl.
8. oBnaneTh HaBbIKAMH KOMMYHUKALIUU
MaT€MaTHYeCKUX pEIIeHWd B YCTHOU H

MMCEMEHHOM (hopme.

After successful completion of the course,
students will be

1. master the basic techniques of analyzing and
solving textual problems in mathematics.

2. identify the given in the text of the problem and
use it to build a mathematical model.

3. work with different types of text problems
(problems on one unknown, systems of equations,
problems on fractions and proportions, etc.).

4. apply mathematical methods to analyze and
process information presented in text form.

5. identify and formulate problem conditions.

6. develop strategies for solving textual problems
and optimizing them.

7. prove the correctness of the solution obtained.
8. master the skills of communicating
mathematical solutions orally and in writing.

Ilpepexsuzummepi / Ilpepexeusumeut / Prerequisites

CrepeoMeTpHsUIBIK €CenTep/l ey
MPaKTUKYMBbI

[IpakTUKYM IO pEIIEHUIO CTEPEOMETPHUECKUX
3ajga4

Practical Work on Solving Stereometric Tasks
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Kypcmuiy kbickawa mazmynot / Kpamkoe codepicanue Kypca / Course summary

Ce3 MacelleciH Tajjay 9IiCTepiMEH TaHBICTBIPY.

Cesnix ecenTepieri TEHACYIIEp MEH
TeHci3aikrep.  [IpomopuuoHanmbpUIbIKKa — €O3
ecentep. IIporeHTrepre KaTBICTBI — eCEnTep.

Ce3nik ecentep/eri TeHAEYJIep MEH TEHCI3TIKTEp
xyieci. TapaTy »oHe apamacTelpy Macemenepi.
["eoMeTpHUSIIBIK ecenTep. [TpakTHKaIbIK
TarChIpMaJIap MEH TECTTEP.

BBeneHne B METObI aHAIM3a TEKCTOBBIX 3a]1a4.
YpaBHEHHUs M HEPABEHCTBA B TEKCTOBBIX 3a7a4ax.
TexcToBble 3aa4n HA MPONOPLIMOHATIBHOCTD.
3anaun Ha npoueHTbl. CHCTeMbl ypaBHEHUH U
HEPABCHCTB B TEKCTOBBIX 3a7adax. 3aJadd Ha
pacupeneneHue u CMELIMBaHUE.
I'eomerpuueckue 3a/1a4H. ITpakTnueckue

3alaHusA 1 KOHTPOJIbHBIC pa6OTI)I.

Introduction to methods of analyzing text
problems. Equations and inequalities in text
problems. Text problems on proportionality.
Tasks for percentages. Systems of equations and
inequalities in text problems. Tasks for
distribution and mixing. Geometric problems.
Practical tasks and control works.

Bazoapnama scemexwici / Pykosodumens npozpammot | Programme manager

HocnynoBa Yinmeken KapumoBna

‘ Ackanb6aeBa ["anus balimyxameroBHa

| Ascanbaeva Galiya Baimukhametovna
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Mamemamukansl 0Kbimy a0icmemecinoezi aknapammulk mexuonocusanap /Ungopmanyuonnvlie mexnonozuu ¢ memoouxke npenooasanus
mamemamuxu /Information Technologies in the Methodology of Teaching Mathematics

OKy maxcamul / Yueonaa yenv/ Purpose

CryneHTTepliH  3aMaHayW  Oar;apiiaMajiblk
OHIMJIEp Typaibl OUTIMIEPIH KaJIbIITACTHIPY,
MEKTEIl MaTeMaTHKa KYPCBIHBIH MAcelelepiH
Iienry YIIiH OargapiaMaliblK KaMTaMmachl3 €Ty
KYypaJlJapbIH KoligaHa oiry

®opMUpOBAaHHE Y CTYJECHTOB 3HAaHUM O
COBPEMEHHBIX  MPOTPaMMHBIX  MPOJYKTax,
yMEHHE MIPUMEHSITh WHCTPYMEHTBI

MPOTPAMMHOTO  OOECHeYeHHUsT Il PEHICHUS
3aJ1a4 IKOJIHOTO Kypca MaTeMaTUKU

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

Oxbimy namuorceci / Pesynomamut 06yuenus / Learning outcomes

Kypcrtbl CITTI KeiliH
olmiMasymbLIap

1. maremarukaga AKT KonmanyablH Herisri
TYCIHIKTEPiH MEHTepY;

2.  Geogebra OarmapiamMacbIHBIH
KYpaJlapblH aHBIKTAY YKOHE Maiiianany;
3. Geogebra GarmapiaaMachl apKbLIbl €CEnTepIi
HIbIFapy ajJrOpUTMIH TYCIHAIPY;

4. ecemTepi IIENIy YIIIH SPTYPJi SIiCTEP/i,
o/licTep/l KOHE allTOPUTMIEP/l KOJIaHY;

5. aNbIHFaH MAJIIMETTEP Il XKYHeey )KoHe JKIKTey
yunH  OarjapiaMaiblK — KamMTamachl3 €Ty
TEOPHSCHIHBIH 9JIICTEPiH KOJIaHY;

6. anbpIHFAH HOTIDKENEpIl Tajjay KoHe
CaJIBICTBIPY, HOTHXKETe XKETY YIIiH 3epTTeyaepIl
yibIMAaCTBIpa OlTy;

7. Mocenenepl Menry XKoHe 3epTTey diCTepiH
o3ipJiey JKOHE alIbIHFaH HOTIDKENEPIi Kyieney;
8. Mocenenepai MICMIYAIH HEMece MOliMaeMe
YKacayIbIH THIM/I1 9J[ICTEPIH aHBIKTAY

assKTaraHHaH

Heri3ri

IMocne ycmemHoro 3aBepuieHHsi Kypca
o0yyarommecsi OyayT
1. BJIAJICTh OCHOBHBIMH HOHATUSAMH

ncnoab3oBanug UKT B maremaTuke;

2. ompeAensTh W HCIOJIb30BaTh OCHOBHBIE
MHCTPYMEHTHI nporpamMmel Geogebra ;

3. OOBSICHATH QITOPUTM pEIICHUs 3aJay M0
nporpamme Geogebra;

4. IpUMEHSITh Pa3IMYHbIE METOJBI , CIIOCOOBI U
ITOPUTMBI PEIICHUS 3a]1a4;

5. MPUMEHSITh METOAbl TEOPUU MPOrPAMMHOTO
o0ecnieyeHus s CUCTeMaTU3alUu |
KJIacCU(UKAIUN TTONyYEHHBIX TaHHBIX;

6. aHATM3UPOBATh W CPABHUBATH ITOJYYCHHBIC
pe3ybTaThl, yYMETh YIOPSAI0UYNUBATh
WCCIIEIOBaHMS 7S IOCTHKEHUS Pe3yIbTaTa;

7. pa3pabaTeiBaThb METOABI pEIICHHS W
UCCIIEIOBaHMUs 3a/lad M CHCTEeMaTHU3UPOBATh
MOJIyYEHHBIE PE3yJIbTaThI;

8. onpenensaTh 3P HEKTHUBHBIE METOJIBI PEIICHHS
3a/1a4 WIN YTBEPKIACHUS

After successful completion of the course,
students will be

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

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

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

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

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

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

8. determine effective methods of solving
problems or statements

Ilpepexeuzummepi / IIpepexeuzumut / Prerequisites
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AKMapaTThIK-KOMMYHUKAIHSUTBIK
TEXHOJIOTUSIAp, MaTeMaTHKalblK Tannay 1,
CBI3BIKTBIK aredpa »oHe reOMeTpHs

WNudopmManinoHHO-KOMMYHHUKALIMOHHBIE
TEXHOJIOTUM, MaTeMaTUYeCKU  aHalu3
JMHEWHas anredpa u reoMeTpus

1,

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

Kypcmoiy Kbickawa mazmynnt / Kpamkoe cooeprcanue kypca/ Course summary

[ToHni OKM OTBIPBIN, CTYIEHTTEP TaHBICAIBI

GeoGebra  OarmapinamachlHBIH ~ HHTEpdeiic
AIIEMEHTTED]; MEKTEeTTe MaTeMaTHKaHBI
OKBITYyJ1a 3aMaHayu oM oepy

TEXHOJIOTUSUTAPBIH MEHI'EPY; MEKTEI KYPCHIHBIH
€CeNTepiH KoHe HETri3ri Teopemaiapbl IIelry
YIIIH 9pPTYPJIi KOMITBIOTEPIIK, aHHUMALUSIIBIK
MOJICIIbACPIi naijjanany; Geogebra
OargapiaMachlHBIH ~ OPTYpPJIi  KapTHUHAIAPHI
apKBUIbI MATEMATHKA CCEIITEPIH STy

W3yyast TUCHMITIMHY, CTYIEHTHI TO3HAKOMSATCS C
aseMeHThl uHTEp(deiica mporpammel Geogebra;
OCBOSIT ~ COBPEMEHHBIE o0pa3zoBaTeIbHBIC
TEXHOJTHUA B OOYYCHHHM MAaTEMAaTHKE B IIKOJIE;
WCTIOJIB30BAHNE PA3IMYHBIX KOMITBIOTEPHBIX,
AHHMMAIMOHHBIX MOJICJICH ISl PEIICHUs 3a1a4
IIKOJIBHOTO Kypca H OCHOBHBIX TEOpEM;
pelieHre 3ajJa4  MaTeMaTHKH C  [TOMOIIBIO
pa3lIMYHBIX MOJIOTEH Iporpammbl 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

KamxanoB Mapat OmipOekyisl

Kamxanos Mapar YmupOekoBuy

Kalzhanov Marat Umirbekovich
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Kaszipei 6inim d6epy mexunonozuanapul / Coepemennuie oopazosamenvusie mexuonozuu / Modern Educational Technologies

Oky makcamut / Yueonan yenwv/ Purpose

3aMaHayw OuTiIM Oepy TEXHOJOTHSUIAphI MEH
OMICTEpiH MEHTepy, COHAAN-aK OJIapJbl OKY ic-
OpEKEeTiHIH TOXipHOECiHAe KOIIaHy.

OBJIA/ICHUE COBPEMEHHBIMH 00Pa30BaTEIbHBIMU
TEXHOJIOTUSIMM ¥ METOAMKaMM, a TaKkKe HX
IIPUMEHEHUE B IpaKkTUKEe 00pa30oBaTENIbHON
NeSITeIbHOCTH.

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

Oxvimy naomuaiceci / Pezyiomamet 06yuenusn / Learning outcomes

Kypcrbl CITTI KeiliH
olmiMasymbLIap

1. xasipri OimiM Oepy TEXHOJOTHUSIIAPBIHBIH
HET13T1 IPUHIUITEPiH aTaHbI3.

2.0KBITYIBIH OPTYPIl 9ICTEPiH KOJIJaHYy KOHE
OKYIIBUIAP/IBIH OiNiMiH Oaranay.

3. 3aMaHayd akKMaparThlK TEXHOJOTUSIAP/IbI
naijanaHa  OTBIPbII, HMHTEPAKTUBTI  OKY
MaTepUaIapblH Kacay.

4. ounaitn 6utiM Oepy atopmanapbl MEH OKY
OarmapriaManapblH Maiianany.

assKTaraHHaH

5. OummM Oepy opTacelHIa THIMII ©3apa
opekeTTecy i KaMTaMachl3 eTy  YUIH
KOMMYHHKAITHSITBIK TEXHOJIOTUSLITaP/IbI
KOJIJTaHy.

6. OuriM Oepy JKyHeciH JaMBITyJIarbl Ka3ipri
OimiM  Oepy TEXHOJOTHSUIAPBIHBIH peji MeH
MaHBI3bIH TYCIHY.

7. OKy ic-opeKeTiH/Ie 9PTYPIIi TEXHOIOTUsIapAbI
KOJIZIaHY/IbIH THIMIUTITIH TaJljay )KoHe Oaranay.
8. KociOm KpI3METiHIEe 3amaHayu Oimim Oepy
TEXHOJIOTUSUTAPBIH KOJJIaHYy.

IMocne ycnmemHoro 3aBepuieHHsi Kypca
o0yyaromuecsi OyayT
1. nepeuncnaTsp OCHOBHBIE HPUHIUTIBI

COBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHIA.
2. IPUMEHATh Pa3IUYHble METOAUKH OOYy4eHUs
Y OLICHKY 3HAHUH CTYIICHTOB.

3. co3aBath UHTEPaKTUBHBIE yueOHbIe
MaTepHalibl C HCIOJIB30BAHUEM COBPEMEHHBIX
MH(POPMAIMOHHBIX TEXHOJIOTHH.

4. mpuMeHsTh ~ oOpa3oBaTeibHblE  OHJIAKH-
1aT¢opMbl U 00y4YarOLINe TPOrPaMMBbI.

5. UCIIOJIb30BaTh KOMMYHUKaTHBHBIE
TEXHOJIOTUM [uIsd oOecredeHus >PQPeKTUBHOIO
B3aUMO/JICICTBHS B 00pa30BaTeIbHON Cpeie.

6. MTOHUMATh PO U 3HAUUMOCTH COBPEMEHHBIX
00pa30oBaTEeNbHBIX TEXHOJOTHA B Pa3BUTHH
00pa3oBaTeNbHON CHCTEMBI.

7. aHAJIM3UPOBATh U OIIEHUBATH 3(PPEKTUBHOCTD
NPUMEHEHHUsT  Pa3JIMYHBIX  TEXHOJNOTHMH B
00pa3oBaTenbHON e TETHHOCTH.

8. IpUMEHSTh COBpEeMEHHBbIE 00pa3zoBaTeIbHbIE
TEXHOJOTMM B CBOEH MpodeccHoHAIbHON
NeSITebHOCTH.

After successful completion of the course,
students will be

1. list the basic principles of modern educational
technologies.

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

3. create interactive learning materials using
modern information technologies.

4. apply online educational platforms and
training programs.

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

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

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

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

Ilpepexeusummepi / llpepexeuzumut / Prerequisites
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AKMapaTThIK-KOMMYHUKAIHSUTBIK
TEXHOJIOTUSIAp, MaTeMaTHKaIblK Tannay 1,
CBI3BIKTBIK aredpa »oHe reOMeTpHs

WNudopmManinoHHO-KOMMYHHUKALIMOHHBIE
TEXHOJIOTUM, MaTeMaTUYeCKU  aHalu3
JUHENHas anredpa u reoMeTpus

1,

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

Kypcmoiy Kbickawa mazmynnt / Kpamkoe cooeprcanue kypca/ Course summary

Kasipri 6iimM 6epy TeXHOIOTHsIIaPbIHBIH HET13T1
Tociaepi MEH TY>KBIPBIMJIaMaJIaPhI.
WHTEepakTHBTI OKYy MaTepHaiiapbiH d3ipiey.
Oky ypaiciHae aKknapaTThIK-KOMMYHUKALUSIIBIK
TEXHOJIOTUSUTApABl  KojjmaHy. bumim  Oepyne
OHJIAliH wiatdopmanap MeH OKBITY
OarmapnamanapblH = maiganaHy.  OKBITYABIH
KOHE OKYIIbUIApAbIH OUTiMiH  OaranaybiH
THiMai - omicrepi. bimim  Oepy  ypaicimaeri
WHHOBALMAJIBIK TOCUIED. Binim oepy
TEXHOJIOTUSUIAPBIH  KOJNJAAHYABIH THUIMIUIITIH
Oaranay. Kasipri 6u1iM 6epy TeXHOJIOTHsIIAPbI
caJlachIHJ1a K9C10M KY3BIPETTUIITH 1aMBbITY.

OcHOBHBIE MTOJIXOJIBI u KOHIICTIITHH
COBpPEMEHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUH.
Pazpabotka WHTCPAKTUBHBIX y4eOHBIX
MaTepUasoB. Hcnonb3oBanue
WHOOPMAIMOHHBIX U KOMMYHHKATHBHBIX
TEXHOJOTH B 00pa3oBaTeIbHOM IpoIlecce.
[Tpumenenne oHnaiH-IIaTGOPM U 00YJAIOIIHX
nporpaMM B oOpa3zoBaHuH. P(HEKTUBHBIE
METOJIMKH OOy4YeHHWsS ¥ OICHKH 3HAHUH
CTYICHTOB. VIHHOBallMOHHBIE TMOAXOABI K
o0pazoBaTebHOMY mpoIieccy. Ouenka
3¢ HeKTHBHOCTH MIPUMEHEHUS
oOpa3oBaTeNnbHBIX  TeXHoJorwid.  Pa3zButune
npodeccnoHaNTbHOM KOMIIETEHIIUM B 00JIaCTH
COBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHIA.

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

bazoapnama scemexuici / Pykosooumenv npozpammst/ Programme manager

KamkanoB Mapat OMipOeKyIibl

‘ KamkanoB Mapat YMupOexkoBuy

| Kalzhanov Marat Umirbekovich
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