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Kipicne

OJIEKTUBTI TIOHJEP KaTallorbl OKBITYJABIH KPEIUTTIK J>Kyheci OOWbIHIIA
KYPacCThIPbIIaAbl. OJIEKTUBTI TIOHJEP KaTajlorbl JKYMEJIICGHreH TaHaay OOoMbIHIIA
TIOHJIEP Ti31MiH YKOHE OJIapIbIH KbICKA CHUIIaTTaMachlH KapacThIPaIbl.

MarucTpaHT MaMaHIBIKTapJblH MIHAETTI KOMIIOHEHT/>)KOFapbl OKY OpPHBI
KOMITOHEHTIHIH MOHACPIH MEHIepyMEH KaTap, YChIHBUIBII OThIpFaH TaH1ay OOMBIHIIIA
MOHACPl TaHIAN aybl THIC.

ONexTUBTI TOHAEPAl TaHjaayFa »daBaizep KeHec Oepeni. Maructpant
sABali3epMeH Oipiiece OTBHIPHIN, MArMCTPAHTTHIH JKEKE OKY JKOCHMAphlH KYpy YIIiH
MIOHJIEPTE KA3bUTY HBICAHBIH TOJITHIPAIIBI.

Kypmerri maructpant! bigiMm Oepy TpaeKTOPUSACHIHBIH OipTYTAaCThIFBIHBIH
oimacteipbutybl  Ci3fiH OoJialllakTa MaMaH pPETIHJE KOCIOM JallbIHIBIFBIHBI3IBIH
JeHreliHe BIKIa €TETIHIH €CTE€ CaKTaybIHbI3 KEPEK.

BBenenue

[Ipn kpenuTHONW TEXHOJOTMU OOyueHus pa3pabaTbiBaeTCsl  KaTajor
ANIEKTUBHBIX JUCIUIUIMH, KOTOPBINM MpeACTaBIseT COOOW CHUCTEeMaTHU3UPOBAHHBIM
NepeyeHb TUCUUIUIMH KOMIIOHEHTA 110 BEIOOPY U COAEPIKUT KPATKOE UX OIHCAHHUE.

Hapsay ¢ n3ydeHuneM AMCHMIUIMH 00S3aTENbHOTO / BY30BCKOTO KOMIIOHEHTA,
MarucTpaHT JIOJKEH BbIOPATH JJIsl U3yUYEHHSI TUCHUILTMHBI KOMIIOHEHTA 110 BBIOOPY.

KoHcynbranmu no BeIOOPY 3JIEKTUBHBIX JUCUUIUIMH JIaeT 3/Baiizep. Bmecte ¢
HUM MarvcTpaHT 3arojHseT GopMy 3aluch Ha AUCHUIUIMHBL 1 coctaBienus UYII
(MHIUBHUIYATILHOTO YYEOHOTO TIJIaHa).

YBaxaembple MaructpaHTbl! BaXHO NOMHHUTB, YTO OT TOrO, HACKOJBKO
IPOayMaHHOW M 1eNocTHOM Oyzaer Bamma oOpa3zoBarenbHas TPacKTOPHS, 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 Master student fills in an enroliment form for disciplines for making up an IEP
(individual study plan).

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



CemecTp 00iibIHIIA JJIEKTUBTI MIHAEpai OoJry /

PacnpenesieHue 3J1eKTHBHBIX JUCHMILUIMH MO ceMecTpaMm /

Distribution of elective courses by semester

[Tonnin ataysl / HaumenoBanue nuciumuiaasl / The name of the discipline

Kpenutrep
caHsbl /
Kom-Bo

KpeIuTOB/

Number of
credits

Axanemust
JIBIK
Ke3eH/
Axan
nepuo/
Academic
period

JIu anreOpanapeiaaarsl TyOipiep xyieci /CucreMsl KOpHEH B anredpax Jlu /
Root Systems in Lie Algebras

JIn anreGpackl sxoHE oJapabiH aBToMopdusmuaepi /Anredpa Jlu u ux
aBToMmop¢usmel /Lie Algebra and Their Automorphisms
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1

MatematukanblK (GU3HKaHBIH XoHE AU hepeHInaIabIK TeHACYIepaAiH
KOCBIMIIIA TapayJiapbl/Jl0MOTHATEIbHBIC TJIaBbl MATEMATHICCKON (DU3HKHU H
muddepeHInaTbHbIX YpaBHEHHH/

Additional chapters of mathematical physics and differential equations

JuddepeHnnanaplk-uHTerpablK TeHaeYyIep/
HuddepernnanbHO-UHTETpaTbHBIC YpaBHEHUS/
Differential-integral equations

Kesneiicok mporectep iy Teopusichl/ Teopus CIryqaliHbIX TTPOIECCOB/
Theory of Random Processes

Anroput™mep KoHE ecenTey TeOpusiChl/
AJTOPUTMBI ¥ TEOPUS BEIYUCIICHUN/
Algorithms and Theory of Computations

[IpoGnemanbIK 9/1iC )KOHE OJIMMITHAJAIBIK €CeNTepAl 1enry/
[Tpo6nemHbII MEeTO U pellieHre OJTUMITMAIHBIX 3a1au/
Problem method and solving olympiad tascs

CrannapTTsl eMec OaFaapiaManapiarbl ecenTepai ety 6oibIHIIa
npakTukym/I[pakTHKyM 1o pereHuio 3ajad BHE CTaHIapPTHBIX TPOrpaMm/
Workshop on solving tascs in non-standard programs

Astomopdusmiep Tontapsl/I'pynnel aBToMmophu3MoB/
Group of Automorphisms

AcconaTuBke kaKbiH cakuHanap/Kosbiia 6J1M3K1e K accoruaTuBHBIM/
The Rings are Nearly Associative

Kasipri matemaruka/CoBpemennas MmatemaTtrka/Modern Mathematics

Ecenrtey MmaTeMaTHKaCBhIHBIH 3aMaHyH dicTepi/
CoBpeMeHHBIE METO/Ibl BEIYMCIUTEIFHON MaTeMaTHKH/
Modern Methods of Computational Mathematics

MareMatukaHblH GUIOCOPUSIIBIK CypaKTapbl/
dunocodckre BONpoChl MaTeMaTUKN/
Philosophical Questions of Mathematics

Maremaruka namybiHbIH Tapuxbl/MlcTopus pa3BuThs MateMaTuku/
History of the Development of Mathematics




year 1

1 1 oKy XKbLJIbIHA APHAJFAH JIEKTUBTIK MIHAEP / DJeKTUBHbIE TUCHMILIMHBI ISl 1 roga o0ydenusi/ Elective courses for

JIu anzeopanapvinoazel myoipaep scyiieci / Cucmemsl Kopueii 6 anzeopax JIu / Root Systems in Lie Algebras

OKy makcamuwt / Yueonan yenv/ Purpose

Kazipri anreOpaHbIH MaHBI3JbI CaNachl OOJIBIN | M3yYCHHE OCHOBHBIX TOHATHH u MeronoB | Study of the basic concepts and methods of root
TaObUTaTBIH  TYOIpIiK  Kylle TEOPHSACHIHBIH | TECOPUH CHUCTEM KOpHEH, Koropas sBisercs | Systems theory, which is an important area of
HETI3r1 YFBIMIAphl MEH JJIICTEPiH 3epTTey Ba)KHOW 00JIACTHIO COBPEMEHHOM aJIre0phbl modern algebra

Oxbimy namuorceci / Pesynomamut 06yuenus / Learningoutcomes
Kyperbl carTi askraranHan Keiiin 0Oigim | [TocJjie ycnemHoro 3aBepuieHusi Kypca After successful completion of the course,
aJyumbLiap: odyuarommecst OyayT students will be

1 MareMaTHKaHbIH TYXXBIPBIMIAMAIBIK JKOHE
TEOPUSIIBIK HETI3[IEpiH, OJapJblH FHUIBIM MEH
KYH/IBUTBIKTAP/IbIH KaJIbl JKYHeCiHAer1 OpHBIH,
JaMy TapuXxbl MEH Ka3ipri jkarJalbIH OLTy JKoHE
TYCIHY;

2 ipreni MaTeMaTHKAJIBIK 3aHIap MEH TEOpHsIap
TypaJibl O11iM )KyleciH MeHrepy;

3 MaTreMaTHKaNbIK ecenTepi YHBIMAACTHIPY,
KOIO JKOHE ILIEIy JaFAbUIapblH MEHTEPY;

4 MaTeMaTHKAITbIK ecenTepIi 11(S11)
HOTIDKEJIEPIH TEOPUSUIBIK — Talfay oAiCTepiH
MEHTepy;

5 akmapaTThl ajy, cakTay, eHAeY koHe OepyliH
MIPAKTUKAJIBIK ecenTtepin HIenry YILiH
MaTeMaTHKAJIbIK anmapaTrTbl JKOHE 3aMaHayu
aKnapaTThIK-KOMMYHHKAIIHSITBIK
TEXHOJIOTUSUIAP/Ibl Al aIany

1 3HaTe W TOHUMATh KOHLCIITYaJIbHBIC U
TCOPCTUUCCKHUE OCHOBbBI MAaTCMATHUKH, UX MECTO
B 06meﬁ CUCTCMC HAYK U HGHHOCTeﬁ, HCTOPUTIO
Pa3sBUTHUA U COBPEMECHHOC COCTOSAHHEC,

2 BJIAJICTh cucTeMoi 3HAHUHU 0
(dbyHIaMEHTAIBHBIX MaTEMAaTUYECKUX 3aKOHAX U
TEOPUSX;

3 BIIaIeTh HABBIKAMU OPTaHU3ALNH, TIOCTAHOBKU
U pelIeHusl MaTeMaTHYeCKUX 3ajay;

4 BrmazeTh METOAAMH TEOPETUYECKOTO aHaIH3a
pe3yabTaTOB pEIIEHUI MaTeMaTHYEeCKUX 3a/1aY;
5 wWCcmonp30BaTh MaTEeMAaTHYECKHW ammapaT |
COBpPEMEHHBIE UH(POPMALIUOHHO-
KOMMYHHUKAIIMOHHBIE TEXHOJIOTHH JUIS PEIICHHS
MPAKTUYECKUX 3aJau IMOJyYeHUs, XpaHEHHS,
00palboTKu U nepeaavu HHPopMaIun

1 to know and understand the conceptual and
theoretical foundations of mathematics, their
place in the general system of sciences and
values, the history of development and the
current state;

2 possess a system of knowledge about
fundamental mathematical laws and theories;

3 possess the skills of organizing, setting and
solving mathematical problems;

4 master the methods of theoretical analysis of
the results of solving mathematical problems;

5 use mathematical apparatus and modern
information and communication technologies to
solve practical problems of obtaining, storing,
processing and transmitting information

Kypcmoiy Kbickawa mazmynnt / Kpamkoe cooepycanue kypca/ C

ourse summary

[ToHmi  OKpIFAaHHAH  KEWIH  MarucTpaHTTap
TUNEPINKA3bIKTHIK, KaMepa, YsmbIK. Kokctep

W3yyuB OguCLMILINHY,
I'mnepmiockocTs, Kamepa,

MAarucCTpaHThI
sTYerKa.

OCBOSAT
['pynnbl

After studying the discipline, undergraduates
will master the Hyperplane, camera, cell.
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TONTApBHI.
¥3pH  TYOIp,
Marpunacsl.

Turc XKyiienepi.

Boitn  Tonrapsr.
TyOip. Kapranusix
xKyueci.  JIpIHKUH

KBICKa
Ty6ipaep

cxemanapbl. Kiaccukansik Jlu anreOpanapsl.

entimminix.
MEHTepeIi

HunbnoTeHTTUTIK  TYCIHIKTEpiH

kokcrepa. Cucrembl Turca. I'pynmsl Boins.
JINVMHHBIA KOPEHb, KOPOTKUHM KopeHb. Kpurepuii
u Mmarpuna Kaprana. Cucrema kopHer. CXxembl
Heinkuna.  Knaccuyeckue — anreOpst  JIu.
Pazpemmmocts. HUnbnoTeHTHOCTD.

Coxeter groups. Tits Systems. Weyl group. Long
root, short root. Criterion and the Cartan matrix.
Root system. The Dynkin Diagram. Classical
Lie algebras. Solvability. Nilpotency.

ITocmpexsusummepi / [locmpexeuszumut/ Postrequisites

ABTOoMOpdu3MIEp TOTITapHI

‘ ['pynnsl aBTOMOPPU3MOB

| Group of Automorphisms

bazoapnama scemexuici / Pykosooumens npozpammst/ Programmemanager

Jemucenos bepuk HyprasuHoBuu

‘ Jemucenos bepuk Hypraznaouu

| Demisenov Berik Nurtazinovich




Jlu anzebpacwt ycone onapoviy aemomoppuszmoepi / Anzeopa Jlu u ux asmomopgusmut / Lie Algebra and Their Automorphisms

Oky maxcamul / Yueonas yenv/ Purpose

JIn anreOpachlHBIH HETI3T1 YFBIMAAPHl MEH
oNiCTepiH  OKBIN-YHpEHy, COHBIMEH Kartap
anreOpanapablH aBTOMOpOU3MIEPIH 3epTTeyIe
KOJIJIaHy, aJreOpaHblH TOITAp, CaKWHAIap,
epICTep JKOHE MOAYJIBAEP CHSAKTHI HEri3ri
KYPBUIBIMIAPBIMEH TaHBICY JKOHE OJIApIbIH
TYCIHITT MEH 3>KYMBIC JaFJblIapblH JIAMBITY
OHBIMCH

W3yYeHHE OCHOBHBIX TIOHSATHH H METOOB
anreOper  Jlu, a Takke HX TNPUMCHCHHH B
H3y4YEHUHN aBToMOp(r3MOB anreop,

O3HAKOMJICHHE C OCHOBHBIMH CTPYKTypamu
areOpbl, TAKUMH KaK TPYIIIbI, KOJbIIA, MO U
MOJIYJIH, U Pa3BUTh MX MOHMMAaHHUC U YMCHHS B
pabote ¢ HUM

Study of the basic concepts and methods of Lie
algebra and their application to the study of
automorphisms of algebras, introduction to the
basic structures of algebra such as groups, rings,
fields and modules, and develop an
understanding and skill in working with it

OKbimy

Homuiceci / Pesynemamot 0oyuenusn / Learningoutcomes

Kypcerbl ¢oTTi asiKTaraHHaH KeiiH Oiixim
aJyumbLiap:

1 MaTeMaTHKaHBIH TYKBIPHIMJIAMAIIBIK JKOHE
TEOPHSUIBIK HETi3[IepiH, OJapiblH FbUIBIM MEH
KYHIBUTBIKTAPIBIH JKaJIbI KyHeciHzeri
OpHBIH, JaMy TapuXbl MEH Ka3ipri »KafaaiblH
011y J)K9HE TYCIHY;

2 ipreqii  MaTeMaTHKAaJIbIK 3aHAap MeH
Teopusiap TypaJibl OLIIM )KYHECiH MEHTrepy;

3 MaTeMaTHKalbIK ecenTepil YHBIMAACTHIPY,
KOIO KOHE LIEIy JIaFIbUIapblH MEHTEPY;

4 MaTeMaTUKaJbIK ecenrepai uiemry
HOTWIKEJICPIH TEOPUSUIBIK Taljay oHICTEpiH
MEHTEPY;

5 akmaparThl aiy, cakTay, OHJey KOHE
Oepy/iH MpaKTHKAJIBIK €CeNTepiH MIenry YIIiH
MaTeMaTUKaJIbIK amnmapaTrThl KoHE 3aMaHayu
aKMapaTThIK-KOMMYHHKAIHSITBIK
TEXHOJIOTUSUIAp bl alilanany.

Mocae ycnemHoro
odyuyawimuecs OyayT:
1 3HaTh W IIOHMMATh KOHICIITYaJIbHBIC U
TEOPETUYECKME OCHOBBI MAaTEMaTHKH, MX
MeCTO B OOlIeil cucTteMe Hayk U IEHHOCTEH,

3aBeplIeHUusl Kypca

HUCTOPHUIO pa3BUTHSA u COBPEMEHHOE
COCTOSIHUE;
2 BIIAJCTh CHUCTEMOH 3HaHUH 0
byHIaMEHTAIBHBIX MaTEMaTHYECKUX 3aKOHAX
U TEOPUSX;
3 BHaneTh HaBBIKAMH OpraHu3aINH,

MOCTAHOBKM ¥ PEIIEHUS MaTeMaTHYeCKHX
3ajay;

4 BIaneTh METOJIaMU
aHam3a pe3yabTaToOB
MaTeMaTHYECKUX 3a7ay;

5 WCMONB30BaTh MaTEMATHUSCKHW ammapaTr |
COBPEMEHHBIE uH(GOPMaIMOHHO-
KOMMYHHKAIIHOHHBIE TEXHOJIOTUU TUTST
pemiCHUA MTPAKTUYCCKHUX 3adad TMOJYUCHUS,
XpaHEHUSI, 00paboTKn " nepeaadn

TEOPETUUECKOr0
pelIeHuit

After successful completion of the course,
students will be:

1 to know and understand the conceptual and
theoretical foundations of mathematics, their
place in the general system of sciences and
values, the history of development and the
current state;

2 possess a system of knowledge about
fundamental mathematical laws and theories;

3 possess the skills of organizing, setting and
solving mathematical problems;

4 master the methods of theoretical analysis
of the results of solving mathematical
problems;

5 use mathematical apparatus and modern
information and communication technologies
to solve practical problems of obtaining,
storing, processing and transmitting
information

9




‘ nHpopmaruu

Kypcmoiy kvickaua mazmynnl / Kpamkoe codepicanue kypca/ Course summary

[ToHni okpIFaHHAH KeiiH Maructpantrap Jln
areOpachIHbIH aHBIKTAMAChIH, KOMMYTATOPJIbI
MeHrepeni. Jlu anreOpachblHBIH HICaNbl, 1IIKI

aireopa. Huddepennmaniay  anredpacsl.
Knaccukanbik JIu anreOpasnapsl.
HunbnoTeHTTiIIK, HISHTIM/IUTIK. JIn
anreOpacelHbIH ~ Heri3i. Jlu  anreOpachIHBIH
romoMop¢dusmi, imki romomopdmzm. Jlu
anreOpaceiHblH, ~ aBToMopdm3Maepi. Koiamen

XKOHE Kabaifbl aBTOMOPPU3MILD

W3yyuB JUCHUIUIMHY, MAarucTpaHThl OCBOST:
Onpenenenue anreops! JIu, kommyratop. Unean
anreOpsl Jlu, BHyTpeHHssi anreOpa. Anrebpa
muddepenmmpoBanusi. Kiaccuueckue anredpsi
JIn. HunbnoTeHTHOCTH, pa3pemumMocTh. ba3uc
anreOper  JIu. T['omomopdusm anredpsr  Jlu,
BHYTpEHHUH roMomMophu3M. ABTOMOP(PHU3IMBI
anreOps! JIu. Pyunsie un nukue aBToMOpPU3MBI

After studying the discipline, undergraduates
will master: the definition of Lie algebra, the
commutator. Ideal of a Lie algebra, an internal
algebra. The algebra of the differentiation.
Classical Lie algebras. Nilpotency, solvability.
Basis of the Lie algebra. Lie algebra
homomorphism, an internal homomorphism.
Automorphisms of the Lie algebra. Manual and
wild automorphisms

ITocmpexsusummepi / [locmpexeuszumeut/ Postrequisites

ACCOIII/I&TI/IBKC JKaKbIH CaKuHaJap

| Konblia 61u3KHe K aCCONMATHBHBIM

| The Rings are Nearly Associative

bazoaprama rcemexwici / Pykoeooumens npozpammel/ Programme manager

JHemucenos bepuk HyprasuHnosuu

‘ Jemucenos bepuk Hyprazunosuu

| Demisenov Berik Nurtazinovich
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Mamemamukanvik puzukanviy sncone oughpepenyuanovix menoeynepoiy Kocoimuia mapaynaput / /lononnumenvHule 21a6bl Mamemamu4ecKo
Guzuxu u ouppepenyuanvnoix ypasuenuii / Additional chapters of mathematical physics and differential equations

OKy makcamuwt / Yueonan yenwv/ Purpose

MexXaHUKaJIBIK KoHE (PHU3UKAIBIK ecemnTepi

I[aTB npeaACTaBJICHUC (0) MMPUMCHCHUU

To provide an understanding of the application

wemynae — auddepeHnuanaplk  Tenaeynepai | auddepennmansHeix  ypaBHenuit B pemenun | Of differential equations in solving mechanical
KOJIJIaHY TYpaJibl TYCiHIK Oepy MEXaHWYECKUX ¥ (PU3UYECKHX 3a1a4 and physical problems
Oxbimy namuorceci / Pesynomamut 06yuenus / Learnin goutcomes

KypcTsl ¢oTTi agKTaraHHaH KeliH OitimM
aJylmbLIap:

1 TeHJEYHIIH TYpIiH aHBIKTAy, HICKEapaJIbIK
ecenTepAiH Henrmid Tady;

2 (u3uKaIBIK MpoIecTep i MOJENbICY YIIiH
TeHACYNIEPAl KOJIAaHy;

3 runepOosabIK KOHE napaloJiajbiK
texaeynep yurid Ko eceGiHiH menrimaepin
Taldy;

4 TONKBIHABIK TEHJEYMl IIbIFapy; JKbULY
OTKI3TIIITIK TCHJICYI,

59p typai  tumreri  (TumepOONANBIK,
napaboITabIK KOHE AIUTANI THKAJIBIK)
KapThUTan TYBIH]IbLIAPAAFbI
mudpepeHMaNIBIK  TeHIASYJIEPAIH  HEri3ri
€CenTepiH MUy IiH 9/1iCTepiH MEHTepY;
MaruCTpaHTTBIH  OoJlallak  MaMaH/bIFbIHA

OaliIaHpICTHI KOJJIAaHOAJBI ecenTepAl HIemTy.

IMocae ycnemHoro
odyuyawmuecs OyayT:

3aBeplIeHHs1 Kypca

1 onpenensaTs TUII YpPaBHEHUsS, HAXOAUTh
pelleHus KpaeBbIX 3a/1ady;
2 IPUMEHATH YpaBHEHUS JU1sL

MOJICTUPOBaHUs GU3UUECKUX MPOIECCOB;
3 HaxomuTh pemieHus 3axayn  Komm ais

ypaBHEHUH TUNepOOoINIecKOTO U
napaboIuyecKoro THIIOB;
4 BBIBOJIUTH BOJTHOBOE ypaBHEHUE;

ypaBHEHHE TEIJIOMPOBOHOCTH;
5 BIaJeTh METOJaMH PEIICHUS OCHOBHBIX
3apau  nuddepeHnnanbHbBIX YpaBHEHHH B
YaCTHBIX MPOU3BOJHBIX PA3TUYHOTO THIMA
(runmepOonuyeckoro, MapabOJIMIECKOTO U
AJUTUIITHYECKOTO);

pEIINTh TPUKIAAHBIX 3aj7ad, CBSI3aHHBIX C
Oyay1el crenuatbHOCThI0O MAarCTPaHTA.

After successful completion of the course,
students will be:

1 determine the type of equation,
solutions to boundary value problems;

2 apply equations for modeling physical
processes;

3find solutions to the Cauchy problem for
equations of hyperbolic and parabolic types;

4 output the wave equation; the equation of
thermal conductivity;

5 master the methods of solving the main
problems of partial differential equations of
various types (hyperbolic, parabolic and
elliptic);

solve applied problems related to the future
specialty of a master's student.

find

Ilpepexeusummepi / [Ipepexeusumot / Prerequisites

JIu anreGpanapbIHIaFbl TYOipiiep xykeci,

Cuctemsl KopHel B anreopax Jlu,

Root Systems in Lie Algebras,

JIn areOpacsl KOHE onapabiH | Anredpa JIn 1 ux aBTOMOP(HU3MBI Lie Algebra and Their Automorphisms
aBTOMOpdu3Maepi

Kypcmoty Kbickawa mazmynul / Kpamkoe cooeprcanue Kypca/ Coursesummary
Maceneni aypeic KOl JkoHe naypbic emec | KoppekTHocTh  moctaHOBKM — 3amaudm W | The correctness of the problem statement and
TarChIpMaIapIblH MBICAJIIaphl. | IPUMEPHI HEKOPPEKTHO MOCTaBICHHBIX 3amad. | examples of incorrectly set tasks. Classification

11




MareMaTHKanblK ~ (QuU3MKa TEHACYJIEpi MeH
eKiHII  perTi JepOec  TYBIHABUIAPBI  Oap
TEHJCYJIEp JKYHECIH JKIKTey JKOHE OJIapIibl
KaHOHJBIK Typre kentipy. [amamGep, [lyaccon
xoHe Kupxrod dopmynanapel. roamens
dopMynacel JKoHE OHBI TETEPOTeHII TEHILY
yurin Komm maceneciH mienry ymiiH KOJJIaHy.
Komm eceGiHiH >KbUTYy OTKI3TIIITIK TEHACYI YIIiH
memimMi. I[lyaccon  @opmynacel.  Apanac
ecenTep/i MeNnTyiH )KaIFbI3IbIFbI

Knaccudukanus ypaBHEeHHMH MaTeMaTUYECKOM
(GU3UKKN U CHCTEM YpPaBHEHHH C YaCTHBIMH
MIPOU3BOIHBIMU BTOPOTO nopsijaka u
NpUBEJACHUE HUX K KAHOHUYECKOMY BHIY.
DopmyIbl Hamam6epa, ITyaccona u
Kupxrogpa. ®opmyna [oamens wu ero
MpUMEHEeHHs s penieHus 3anaun Komu ams
HEOJIHOPOJHOI0 ypaBHeHHUs. Pemienue 3anauu
Komu pnns ypaBHEHUS TEMJIONPOBOIHOCTH.
®opmyna ITyaccomna. EnuHCcTBEHHOCTH
pelIeHnsl CMEeNIaHHbIX 3a7a4.

of equations of mathematical physics and
systems of partial differential equations of the
second order and their reduction to the canonical
form. The formulas of D'alembert, Poisson and
Kirchhoff. The Duhamel formula and its
applications for solving the Cauchy problem for
an inhomogeneous equation. Solution of the
Cauchy problem for the thermal conductivity
equation. The Poisson formula. Uniqueness of
the solution of mixed problems.

Ilocmpexsusummepi / [locmpexsuszumat/ Postrequisites

MatematukanblH GUIOCOPUSIIBIK CYpaKTaPhl

‘ (DI/IJ'IOCO(i)CKI/Ie BOIIPOCBI MATCMATUKHU

| Philosophical Questions of Mathematics

bazoaprama rcemexuiici / Pykosooumenw npozpammel/ Programmemanager

AnumbaeB AmmOexk AnmpicOacBuY

| Anrumbaes Annbex AnmbicGaeBud

| Alimbayev Alibek Alpyshaevich
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Jlugppepenyuanovik-unmezpanovi menoeynep/ lugppepenyuanvno-unmezpansusie ypasuenus/Differential-integral equations

Oky maxcamul / Yueonas yenv/ Purpose

MaructpaHTTap/ibl T hepeHImanIbK-
WHTETPANJIBIK TEHJCYJIEP MEH OJapIblH KeHOip
KOCBIMILIATAPBIH IIEIly QJICTEpPIH 3epTTeyre
yHpery. JuddepeHnmanibIK-nHTET AT IABIK
TEHJeyJIep TEOPHUSCHIHBIH TapUXbIH 3€pTTEy

Hay4ynth MarucTpaHTOB HCCIIEIOBaTh METOJIBI
peuieHus g depeHIaTFHO-UHTETPATBHBIX
YPaBHCHHI M HEKOTOPBIX WX TMPUIOKCHUI.
Nzydenne ncropuun Teopun nuddepeHmaibHo -
WHTETPAJbHBIX YPAaBHEHHH M PACCMOTPCHHE

To teach undergraduates to study methods for
solving differential integral equations and some
of their applications. Study of the history of the
theory of differential integral equations and
consideration of the main types of problems

KOHE OChl TEHJEYJEp TEOPHSCHIH KOJJIaHy | OCHOBHBIX THIIOB 33ja4, pelraeMbix ¢ moMoinsio | solved by applying the theory of these equations.
apKbpUIbl  HICHIIETIH  MOCEJENepAiH  HEri3ri | IPUMEHEHUS TEOPUU ITUX YPABHEHHH.
TYPJIEPiH KapacTeIpy

Oxvimy namuorceci / Pesynomamut o6yuenus / Learningoutcomes

Kyperbl ¢oTTi asKTaraHHaH KeiliH Oiixim
aJylmbLIap:
1nuddepeHnmanibIK-uHTErpaIIbIK

TEeHJEY
Jep  TEOPHUACHIHBIH  JIaMYBIHBIH  HETI3T1
KE3€HJIepiH aHbIKTaY,

2 MareMaThKa MEH KapaTbUIbICTAHYIbIH

Oacka cajanapblHa JJa OChl TEOPHUSIHBIH ©3apa
OailTaHBICHI MEH ©3apa dCEPIH aHBIKTAY,

3  muddepenunanabik-MHTErpanabK
TEHJCYJICp TCOPHUACHIHBIH JIaMyblHA JKCKE
FaJIBIMIAP/IbIH KOCKAH YJIECiH HAaKThLIAY,

4 TIpaKTUKAJIBIK  €CenTepial  IIemyre o3
OLTIMIHI3 L KOJITAHBIHBI3,
TOXKIpuOEae TYBIHIAUTBIH MOCelenep i

©3 OeTiHIIe 3epTTey YIIIH MaTeMaTHKaJbIK
onebueTTep/i KOITaHbIHbI3;

anraH  OUTIMIEpiH  MaMaHJBIKKA
naiifayiany

colKkec

Mocae ycnemHoro
odyuyawimuecs OyayT:
1 BBISIBIATH OCHOBHBIE 3Tallbl Pa3BUTHUSA
Teopun  AupdepeHnnanbHO-UHTETpaTbHBIX
YpaBHEHUH,

2 YCTaHOBMTb B3aUMOCBSI3b U B3aUMOBIIMSHHUE
3TOW TEOpUM U B Jpyrux oobnacteit
MaTEMaTHKHU U €CTECTBO3HAHUS,

3 YTOYHHTH BKJIAJ OTHEIbHBIX YYEHBIX B
pasBuTHE Teopuu auddepeHanTbHo-
MHTErPAJIbHBIX YPaBHEHUH,

4  TPUMEHSTh CBOUX 3HAaHUN K pPEIICHUIO
MIPaKTUYECKHUX 3aj1ad4, MI0JIb30BATHCS
MaTeMaTU4eCKOn JIUTEPATYpPOU TS
CaMOCTOSITEJIBHOTO ~ W3Y4Y€HUS  BOIPOCOB,
BO3HUKAIOIINX Ha IPAKTUKE;

WCIIONIB30BaTh  IIOJIyYEHHbIE  3HAaHUSA B
COOTBETCTBUU CO CIIELIUAIBHOCTHIO.

3aBeplIeHUs Kypca

After successful completion of the course,
students will be:

1to identify the main stages of the
development of the theory of differential
integral equations,

2 to establish the relationship and mutual
influence of this theory in other areas of
mathematics and natural science,

3to clarify the contribution of individual
scientists to the development of the theory of
differential integral equations,

4 to apply their knowledge to solving
practical problems, to use mathematical
literature for self-study of issues arising in
practice;

use the acquired knowledge in accordance with
the specialty.

Ilpepexeuzummepi / Illpepexeuzumot / Prerequisites

JIn anreGpanapeiHIarsl TYOIpIIep xKyiieci,

\ Cucrembl KopHel B anredpax Jlu,

Root Systems in Lie Algebras,
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Ju anreopacsl KOHE onapzsiH | Anre6pa JIn u ux aBToMOp(hHU3MbI Lie Algebra and Their Automorphisms
aBTOMOpU3MAEpi
Kypcmoiy Kbickaua mazmynnt / Kpamkoe cooepucanue kypca/ Course summary

JuddepeHnnanbIK-HHTeTrPaIIbIK Knaccuduxanus muddepennmansro- | Classification of differential-integral equations.
TeHAeYIepaiH  Kikrenyi. DOpearosbM — MEH | HHTErpabHBIX YpaBHCHHI. Jluneiinsie | Linear integral equations of Fredholm and
BonbTeppain CBI3BIKTBIK MHTErpaJIbIK | MHTerpanbHble  ypaBHenuss @penromsma  u | Volterra. Singular integral equations. A method
teHaeysepi.  CHHTYISpiblK — uHTErpaaaslk | Bombteppa.  Cunrynspusie  uHTerpaibHbie | Of  successive approximations for solving
TEHJICYJIED. Wuterpanabik TEHJICYJICP/l | ypaBHCHUSI. Meron nocyieioBarenbHbIX | integral equations. Application of Laplace

memynin Oipriaen >kyblkTay omici. Jlammac | mpubnukeHuid Afs  peUICHHs] WHTETPabHBIX

TYPACHAIPYIEPIH KOJIAAHY.

ypaBHeHui. I[Ipumenenne  mpeoOpa3zoBaHU
Jlannaca.

transforms.

Ilocmpexsusummepi / Ilocmpexsuszumat/ Postrequisites

MatemarukanblH GUIOCOPUSIIBIK CYpaKTaphl

‘ (DI/IJ'IOCO(i)CKI/Ie BOIIPOCHI MATCMATUKHU

| Philosophical Questions of Mathematics

bazoapnama scemexuici / Pykosooumens npozpammst/ Programmemanager

AmumOaeB Anmmbek AnmbicOaeBua

‘ Anumbae Annbek AnmnbicOaeBUY

| Alimbayev Alibek Alpysbaevich
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Kesoeiicox npoyecmepoiyy meopuscwt /Teopusa cnyuaiinwvix npoueccos /Theory of Random Processes

Oky maxcamul / Yueonas yenv/ Purpose

Kesneticok JTUHAMUKAJIBIK Ky#enep/ai
3epTTEYIIH JKOHE CHUIATTAYJbIH MaTEeMATUKAIIBIK
OMICTEPIH MEHIEPY

OBJ'IaI[eTB MAaTEMATUYCCKUMU MCTOAaMU
HUCCICIOBaHUA u OIIMCaHUuA CHy‘IﬁfIHBIX
JUMHAMHUYCCKUX CUCTCM

To master mathematical methods of research
and description of random dynamic systems

OKbimy

Hamuceci / Pezynomamul ooyuenusn / Learnin go

utcomes

Kyperbl corTi asgKraraHHaH KeHiH Oixim
aJylmbLiap:

1 mareMaTHKaHBIH TY)XbIPbIMIAMaJbIK >KOHE
TEOPHSUIBIK HET13/IepiH, ONapIbIH FBUIBIM MEH
KYH/IBUIBIKTAP/IbIH JKaJIbl )KyHeCIHJer1 OpHBIH,
JaMy Tapuxbl MEH Kasipri »KarmalbiH Oimyl
KOHE

TYCIiHY;

2 ipremi MaTeMaTUKAIbIK  3aHIap MeEH
TEeOpHsUIap TypasIbl O1LTiM KYHECIH MEHTepreH;
3 MaremaTHKajJblK ecenTepjl Liemry YIIiH,
TaOMFaTTarbl KYObUIBICTAD MEH IpOLEecTepl
TYCIHIIpY YIIIH ipreii >KOHE KOJAaHOasbl
MareMaTuka OUTIMIH KOJIJIaHy;,

4 MaTeMaTUKaJlbIK €cenTepli YHbIMIAcThIpY,
KOIO JKOHE IIENTy JaFIbUIapblH MEHTEPY,

5 MaTeMaTHKaJbIK ecenTepai HIenry
HOTHDKENIEpIH TEOpUSJIBIK Tajjay oicTepiH
MEHTepY;

6 aKkmapaTTel ajy, CakTay, OHJey JKOHe
OepydiH NMPaKTHUKAIBIK €CENTEepiH MIeHly YIIiH
MaTeMaTHKAIbIK anmapaTThl JKOHE 3aMaHayd
aKnapaTThIK-KOMMYHHUKAIMSITBIK
TEXHOJIOTUSIap bl Naliianany;

7 3annapabl, epexxernepl, aHbIKTaMaaapibl,
MaTeMaTHKAJIbIK €CeNTepAl IIbIFapyAbl KOHE

IMocae ycmeumrHoro
o0yuaruuecs Oyayr:
1 3HATh U MOHUMATh KOHIENTYyalbHbIC U
TEOPETUYECKHE OCHOBBI MAaTEMATUKH, UX MECTO
B 00II€el crcTeMe HayK U IIEeHHOCTEH, HCTOPUIO
Pa3BUTHS U COBPEMEHHOE COCTOSTHUE;

2 BIIQJE€Th  CHCTEMOW  3HaHUH O
(dbyHIaMEHTAIBHBIX MAaTEeMAaTHUUYECKUX 3aKOHAX U
TEOPHSIX;

3 NIPUMEHATh 3HAHUS
(dbyHIaMeHTaNbHON M MPUKIIATHOW MaTeMaTUKU
JUI pellleHuss MaTeMaTH4YecKuxX 3ajaad, Juis
WHTEpIpEeTalMid SBJICHUM M TMPOLIECCOB B

3aBeplIeHHsl Kypca

MIPUPO/IE;

4  BIageTh HaBBIKAMU OpraHu3aIui,
MOCTAaHOBKM W  PEHICHUS MaTeMaTHYeCKHX
3ajau;

5 BJIAJIETh METOJaMH TEOPETHIECKOTO
aHam3a pe3yIbTaToB pereHuit
MaTeMaTHYECKUX 3a]1ad;

6 UCIOJIb30BATh MaTeMaTHYeCKUi
ammapar W COBpEMEHHbIe HH(OpMAIMOHHO-
KOMMYHHUKAI[HOHHBIE TEXHOJIOTUU JUIst
pelIeHns] TMPAaKTUYECKUX 3a1ad  IOJTydeHus,
XpaHeHus, 00paboTKu U nepenayn
nH(pOpManuy,

After successful completion of the course,
students will be:

1 to know and understand the conceptual and
theoretical foundations of mathematics, their
place in the general system of sciences and
values, the history of development and the
current state;

2 possess a system of knowledge about
fundamental mathematical laws and theories;
3 apply knowledge of fundamental and
applied mathematics to solve mathematical
problems, to interpret phenomena and
processes in nature;

4 possess the skills of organizing, setting and
solving mathematical problems;

5 master the methods of theoretical analysis of
the results of solving mathematical problems;
6 uses mathematical apparatus and modern
information and communication technologies
to solve practical problems of obtaining,

storing, processing and  transmitting
information;
7 formulate laws, rules, definitions,

formulation of mathematical problems, and
their solution in Kazakh, Russian and English;
8 8 to understand and formulate the main
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oJapipl MICIIyIi Ka3akK, OPbIC JKOHE aFbUIIIBIH
TIAEPIHAE TYKBIPBIMIAY;
8 QJIEMHIH Kazipri
FRUIBIMH O€WHECIHIH HEerisri
TYCIHY JKOHE TYXKBIPBIMJAY,
TEXHUKAHBIH JIaMy

OarbIThIH Oapabap Oaraai bl

KapaTbUIbICTAHY-
KaFualapbiH
FBUIBIM ~ MEH

7 ¢dopmynupoBaTth 3aKOHBI, IIPaBUIIA,
ONpEIEICHUs, IIOCTAHOBKY MAaTeMaTH4ECKUX
3a/1a4, U UX PELICHUE HAa Ka3aXCKOM, PYCCKOM U
aHTJIMMCKOM SI3bIKAX;

8 mnoHumMarb U (QOPMYJIHUPOBATH OCHOBHBIE
IIOJIOKEHUSI COBPEMEHHOM €CTECTBEHHOHAY4YHOU
KapTUHBl ~ MHUpPA,  aJE€KBaTHO  OLICHHUBAET
HaIlpaBJICHUE Pa3BUTHs HAYKU U TEXHUKHU

provisions of the modern natural science
picture of the world, adequately assesses the
direction of development of science and
technology

Ilpepexseuzummepi / Ilpepexeuzumot / Prerequisites

JIu anrebpanapeIHaarsl TYOipiep xKyiieci
JIn anredpacsl KOHE OJIap/bIH
aBTOMOphU3MAEp1

Cucremsl kopHeil B anredpax Jlu
Anrebpa JIu 1 ux aBTOMOPPHU3MBI

Root Systems in Lie Algebras
Lie Algebra and Their Automorphisms

Kypcmuiny kbickawa mazmynst / Kpamkoe codepicanue kypca/ C

ourse summary

Kesznelicok mporectep TEOPHUSCHIHBIH HETI3T1

YFBIMIAPBIL. MomeHTTiK byHKLMATAD.
Koppemsimusinbik  ¢pynknus.  TypakTsl  koHE
9ProJnKalIbIK IIPOLIECTED. Kesneicok
MPOLECTEPIIH  KOPPENSALHUSAIBIK  TEOPHUSCHI.
Oprama KBaJpaTThIK Ke3AeHCOK MpolecTepIiH
Y3IIKCI3A1r1, g depeHIMsIIaHybl,
UHTerpaiianybl. JIMCKpeTTi  yakbIThl  Oap

MapkoB Ti30ektepi. Otneni blkrumanabikrap.
YenmenKonmoropos Tenneyi. MapkoB Ti30erin
kinaccuukanmsuiay. JMckperTi yakpIThl  Oap
MapxkoB Ti36ex

OcHOBHbIE  TOHATUS  TEOPUU  CIIydalHBIX
HPOLIECCOB. CemeiicTBO ~ KOHEYHOMEPHBIX
pacnpenenenuit CII. MoMmeHTHBIE (QYHKIIHH.
Koppensauuonnas ¢ysaknus. CranvoHapHble U

sproauueckue mpoueccel.  KoppemsuuoHHas
TEOpUs CIIy4aiHbIX IIPOLIECCOB.
HenpepsiBHOCTS, ¢ depeHInpyeMOoCTb,

UHTETPUPYEMOCTh B CPEJHEM KBaJApPaTHYECKOM
ciny4yalHbix mnpoueccoB. llemnm MapkoBa ¢

JUCKPETHBIM BPEMEHEM. IIepexonubie
BEPOATHOCTH. VYpaBHeHHe Yenmena-
KonmoropoBa.  Knaccugukamuss — cocTossHHMA

nenu MapkoBa. Dprogudeckue TEOpeMbl IS
nened MapkoBa ¢ JUCKPETHBIM BPEMEHEM.

Basic concepts of the theory of random
processes. The family of finite ND distributions.
Momentary functions. Correlation function.
Stationary and ergodic processes. Correlation
theory of random processes. Continuity,
differentiability, integrability of average square
random processes. Markov chains with discrete
time. Transient Probabilities.
ChapmanKolmogorov equation. Classification
of Markov Chain States. Ergodic theorems for
Markov chains with discrete time.

Iocmpexsusummepi / [locmpexeuszumat/ POstrequis

ites

[TpoGnemManbIK 9/1iC )KOHE OTUMITHAATBIK
ecenTepi menry

[TpoGmeMHBINT METOA M PEIICHUE OJUMITHATHBIX
3a1a4

Problem method and solving olympiad tascs

bazoaphama scemexwici / Pykosooumenw npozpammel/ Programme manager

KamkanoB Mapat YMupOekoBuy

| Kamxanos Mapar Y MupGexoBuy

| Kalzhanov Marat Omirbekovich
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Anzopummaoep srcane ecenmey meopuscol /Ancopummol u meopus eviuucnenuii / Algorithms and Theory of Computations

Oky maxcamul / Yueonas yenv/ Purpose

MarucTPaHTTAPAbl AITOPUTMACP MEH ecerTey
TEOPHSCHl CalachlHAa KaXeTTi OimimMuep MeH
JaFJbUIapMEH KaMmTaMachl3 €Ty, Oy oJjapra
KYpIENi ecenTey ecenTepiH Memry i THIMII
ATOPUTMJCPIH KacayFa, OJAp/bIH YaKbITTHIK
KOHE  KEHICTIKTIK KYpACTUIriH  Tanmayra,
COHJal-aK  aJTOPUTMACPIIH  KacHeTTepiHIH
pecMH  JoNeNnueyliepiH  Ky3ere  achIpyra
MYMKIHAIK Oepesi >KOHE OJIApAbIH TEOPHUSIIBIK
HeTi37Iepi MEH KOJITAaHBLIYBIH 3ePTTEY

o0ecreyuTh MarucTpaHTOB HEOOXOJUMBIMHU
3HAaHUSMU U HaBbIKaMM B 00JAaCTH aIrOPUTMOB
Y TEOPUHU BBIYMCIICHHM, KOTOPBIE TO3BOJIAT UM
pa3pabarbiBaTh YPPEKTUBHBIC ANTOPUTMBI IS
pelIeHusl CIIOKHBIX BBIUMCIUTENbHBIX 3ajad,
MPOBOAUTh  AHAJIU3 HUX  BPEMEHHOW U
MPOCTPAHCTBEHHOM  CJIO)KHOCTH, a  TaKxke
OCYIIECTBISITH  (pOpMalIbHBIE JOKA3aTeIbCTBA
CBOMCTB QJIrOPUTMOB M HCCIEAOBAHUE UX
TEOPETUUECKUX OCHOB U MPUMEHEHUI

to provide undergraduates with the necessary
knowledge and skills in the field of algorithms
and theory of computation, which will allow
them to develop effective algorithms for
solving complex computational problems, to
analyze their temporal and spatial complexity,
as well as to carry out formal proofs of the
properties of algorithms and the study of their
theoretical foundations and applications

Hamuceci / Pezynomamut o6yuenusn / Learnin go

utcomes

OKbimy
Kyperbl ¢3TTi asikraraHHaH KeiliH Oltim
aJymbLiIap:
1 wmaTeMaTUKaHBIH TYKBIPBIMIAMAJTBIK

YKOHE TEOPUSUTBIK HET13/1epiH, OJap/IbIH FHIIBIM
MEH KYHJBUIBIKTAPJIBIH KBl JKyHeciHaerl
OpHBIH, JIaMy TapuXbl MEH Ka3ipri >KardaibiH
0111yl )K9HE TYCIHY;

2 ipreml MaTeMaTHKalblK 3aHIap MeEH
TeopusIap Typayibl OUTIM JKYHECIH MEHIePTeH;

3 MaTeMaTUKalbIK €cenTepi MIemy YIIiH,
TaOMFaTTarbl KYOBUIBICTAD MEH MpOLecTepl
TYCIHAIpY VIIIH iprem »oHe KOoJAaHOabl
MaTeMaTrka OUTIMIH KOJIJIaHy;

4 MaTeMaTUKalbIK ecenTepii YHbIMIacThIpY,
KOIO JKOHE IIeTy AaFAbUIapbIH MEHTEPY;

5 MareMaTHKaJbIK ecenrtepai Ienry
HOTHIKEJICPIH TEOPUSIIBIK Taljay oJiCTEepiH
MEHTepY;

IMocsie ycnmemHOro 3aBeplIeHHsl Kypca
o0yuarommecst Oyayr:

1 3HaTb W TIOHUMAThb KOHLCHUTYaJIbHBIC U
TEOPETUYECKHE OCHOBBI MAaTeMaTHKH, UX
MecTo B 0oOmiel cucTeMe HayK M LEHHOCTEH,
UCTOPHUIO  DPa3BUTUS U COBPEMEHHOE
COCTOSIHHE;

2 BIAAeTh CHUCTEMOH 3HAaHUU 0
byHIaMEHTATBHBIX MAaTEMaTHYECKUX 3aKOHAX
U TEOPUSX;

NPUMEHSTh 3HaHUS (QyHIAMEHTAJIbHONH U
NPUKJIAAHOM  MareMaTUKU Uil PEIIeHUs
MAaTEMAaTUYCCKUX 3adad, A HWHTCPHpCTAlUA
SIBJIEHUW U IPOLIECCOB B IIPUPOJIE;

4 BlageTh HaBBIKAMH OpraHu3aIuu,
MOCTAHOBKM W PCHICHUA MATCMATHYCCKUX
3a/1ady;

5 Blagers MeToaaMu TEOPETUYECKOT'O

After successful completion of the course,
students will be:

1 to know and understand the conceptual and
theoretical foundations of mathematics, their
place in the general system of sciences and
values, the history of development and the
current state;

2 possess a system of knowledge about
fundamental mathematical laws and theories;
apply knowledge of fundamental and applied
mathematics to solve mathematical problems,
to interpret phenomena and processes in
nature;

4 possess the skills of organizing, setting and
solving mathematical problems;

5 master the methods of theoretical analysis
of the results of solving mathematical
problems;
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6 akmapaTTel aiy, CaKray, OHJIEy JKOHE
Oepy/iH MPaKTHKAIBIK €CeNTepiH MIenry YIIiH
MaTeMaTHKAJIBIK aIllapaTThl JKOHE 3aMaHayd
aKIMapaTThIK-KOMMYyHHKAIUSITBIK
TEXHOJIOTUSUIAP Il Nali1anany;

7 3ammapzpl, epexernepi, aHbIKTaMalapibl,
MaTeMaTHKAJIBIK €CEeNTePl HIBIFapy/bl KOHE
OJIapIbl STyl Ka3aK, OPBIC )KOHE aFbUIIILIH
TACPIHAC TYKbIPBIMAAY;

8 onemHIH Kazipri KapaTbUIBICTAHY-
FBUIBIMU OCWHECIHIH Heri3ri KaruJajgapblH
TYCIHY JKOHE

TYKBIPBIMIAY, FBUIBIM MEH TE€XHUKaHBIH J1aMy
OarbIThIH Oapabap Oaranaiiabl

aHaJnu3a PE3YyIbTaTOB
MAaTCMaTHYCCKUX 3a1a4,
6 HCIIOJIF30BaTh MaTeMaTHYeCKUH arrapar

peleHui

u COBpPEMEHHBIE UH(POPMALIMOHHO-
KOMMYHUKAIIIOHHBIE TEXHOJIOTHH TUTST
pelIeHusT TPAKTHYECKUX 3a/ad IOyYeHHS,
XpaHCHHS, 00paboTKn u rnepeaavn
uH(popMaLuu;

7 (opmynupoBaTh 3aKOHBI, MpaBuIa,

ONPEAENICHUs, IMOCTAHOBKY MAaT€MaTUYECKUX
3a/1a4, U UX PELICHUE Ha Ka3aXCKOM, PyCCKOM
W QHTJIHICKOM S3BIKaX;

8 mnonuMate U (POPMYIMPOBATH OCHOBHBIC
[IOJIOKEHUS COBPEMEHHOMN
€CTECTBEHHOHAYYHOMN KapTUHBI Mupa,
aJICKBaTHO OILICHMBAET HAMPABJICHUE PA3BUTHUSA
HAaYKH U TEXHUKHU

6 uses mathematical apparatus and modern
information and communication technologies
to solve practical problems of obtaining,

storing,  processing and  transmitting
information;
7 formulate laws, rules, definitions,

formulation of mathematical problems, and
their solution in Kazakh, Russian and English;
8 to understand and formulate the main

provisions of the modern natural science
picture of the world, adequately assesses the
direction of development of science and
technology

Ilpepexeuzummepi / Ilpepexeuzumot / Prerequisites

JIu anreGpanapbIHIaFbl TYOipep xKyheci
JIn anredpacsl KOHE OJIap/IbIH
aBTOMOpuU3MAEp1

Cuctemsl KopHel B anrebpax JIu

Anrebpa JIu u ux aBToMop(hu3Mbl

Root Systems in Lie Algebras
Lie Algebra and Their Automorphisms

Kypcmuiny Kbickawa mazmynot / Kpamrkoe cooepicanue kypca/ Coursesummary

ANTOPUTM YFBIMBI. AJTOPUTMIIK MOJIEIbACPAIH
KiKkTenyl. ThIOpUHI MalIMHAChIMEH TaHBICY
ThropuHT MAaIIIMHACEI. Ecenremimaimk.
Meicannap. PexypcuBTi ¢dyHkumsuiap. Pykcar
eTUIreH XoHe Ti30eneHreH >xublHAap. COHFBI
aBTOMarTap TeopuschiHAa  Kipicre.  Pykcar
eTUIreH XoHe Ti30eneHreH >xublHAap. COHFBI
aBTomMarTap TeopusckiHa  Kipicrie.  COHFBI
aBTOMATTap/IbIH KAacHeTTepi MEH HYCKalapbl.
CoHrbl aBTOMATTap/IbIH ANTOPUTMIIK

ITonsaTne aJIropuTM™a. Knaccudukanus
AITOPUTMUYECKUX MOJENEeH. 3HAKOMCTBO C
MamuHoOM Teropunra Mammuna Teropunra.

Boruncnumocts. [Ipumepsr. CriocoObl 3amanus

PexypcuBuble  ¢yHkuuu. Pazpemmmble  u
nepevucisieMble  MHOXecTBa. BBeneHue B
TEOPUI0 KOHEYHBIX aBTOMAaTOB. Paspemmmele u
IepeunciseMble  MHOXECTBAa. BBeneHune B
TEOpUI0 KOHEYHBIX aBTOMaToB. CBoOlcTBa U
BApUAHTHI KOHEYHBIX aBTOMATOB.

The concept of the algorithm. Classification of
algorithmic models. Introduction to the Turing
Machine  Turing  Machine.  Calculability.
Examples. Methods of task Recursive functions.
Solvable and enumerated sets. Introduction to
finite automata theory. Solvable and enumerated
sets. Introduction to finite automata theory.
Properties and Variants of Finite Machines.
Algorithmic possibilities of finite automata.
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mymkigaikrepi. Ilerpu XKeminepi. dopmanbabt
xyhenep.  Kacuertepi,  MHTepHpeTauschl,
MoJienbaey. Popmalibpl TpaMMaTHKA.

AJTOpUTMUYECKHE BO3MOXXKHOCTH  KOHEYHBIX
aBtomaroB. Ceru  Iletpu.  ®opmainbHble
CHUCTEMBI. CaolicTBa, HWHTEpHpeTanus,

MozenupoBanrue. GopMaibHbIE TPAMMATUKHU

Petri nets. Formal systems. Properties,
interpretation, modeling. Formal grammars.

Ilocmpexeusummepi / [locmpexeuszumal/ Postrequis

ites

[TpoGneMansIK 9J1iC KOHE OJIMMITHAAITBIK
eCenTep/Ii memnry

[IpoGneMHbIIT METOJ U PELIEHUE OJUMIIHNAJHBIX
3a1a4

Problem method and solving olympiad tascs

bazoaprama rcemexwici / Pykosooumens npozpammul/ Programmemanager

Kamxanos Mapar Y mupOexkoBuy

| Kamxanos Mapat Y Mup6exoBuy

| Kalzhanov Marat Omirbekovich
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2 2 OKY KbLJIBIHA APHAJIFAH JIEKTHUBTIK MOH/AEP / DJIeKTUBHbIE IUCHUIIMHBI 1J1s 2 roaa o0y4uenusi/ Elective courses for

year 2
Ilpoonemansvik a0ic rHcane onumnuaoansvix ecenmepoi wieuty/Ilpoodaremusvtit Memoo u pewienue 0JIUMRUAOHBIX 3a0ay/
Problem method and solving olympiad tascs
OKy maxcamul / Yueonas yenv/ Purpose

MarucTpaHTTapabiH opTYpIIi oimim | ChopmupoBath y  MarucTpanToB  HaBbikbl | TO form master's students' skills in applying the
cajajapblHIaFbl  OJIMMIMANAJIBIK  €CENTep/i | NpuMeHeHus  mpobimemHoro  meroxa  u | problem method and developing strategies for
IIeIry CTpaTerusIapbiH KYpy JKOHE | pa3paboTKa cTpareruii pemreHus onummuagaeix | solving olympiad problems in various fields of
npoONIeManblK  OMICTI  KOJJaHy JaFIbUIapbiH | 3324 B Pa3IMYHBIX 00JIACTAX 3HAHUN knowledge

JIAMBITY.

OKbimy

Hamuceci / Pezynomamut ooyuenusn / Learningoutcomes

Kypersl coTTi asikraranHaH KeiiH Oiiim
alymbLIap:

1 MaTeMaTHKAHBIH TY>KBIPBIMIAMAITBIK
KOHE TEOPHSUIBIK HETi13[IepiH, OJIapAbIH FBUIBIM
MEH KYHJBUIBIKTAPBIH Kbl >KYHECIHIEeT]
OpHBIH, JIaMy TapuXbl MEH Ka3ipri >KarJaaibiH
011yl )K9HE TYCIHY;

2 iprem  MaTeMaTHKalblK  3aHAap  MeH
TeopusyIap Typasbl OLTIM )KYHECIH MEHTepTeH;

3 MaTeMaTHKaJIbIK eCenTep/i MIemly YVIIiH,
TaOUFaTTarbl KYObUIBICTAD MEH MpoLecTepl
TYCIHAIpY VIIH ipreii XoHe KoJAaHOambl
MareMaTuka OUTIMIH KOJIJIaHy;,

4 MaTeMaTUKaJbIK €CcenTepli YHUBIMIAcTHIPY,
KOO YKOHE LIENTy JaFAbUIapblH MEHTEpY;

5 MareMaTHKaJbIK ecentepai nienry
HOTWDKEJIEPIH TEOPUSIIBIK —Tajjay oOJiCTepiH
MEHTepY;

6 akmaparTel aiy,

CaKTay, OHJEYy KOHE

IMocae ycmemHoro
o0yyaromuecsi Oynyr:
1 3HaTh W TOHUMATh KOHIENTYyaJbHbIE W
TEOPETUUECKNE OCHOBBI MAaTEMATUKH, UX MECTO
B 00IIel crucTeMe HayK M IEHHOCTEH, UCTOPHIO
Pa3BUTHS U COBPEMEHHOE COCTOSIHUE;

2 BIIANETH CHUCTEMOM 3HAHUU 0
(yHIaMEHTAIbHBIX MaTeMaTHYeCKHX 3aKOHaX
Y TEOPUSIX;

3 MIPUMEHSITh 3HaHUS (QYHIAMEHTAIbHOU U
MPUKIATHON  MaTEeMaTUKH  JUIA  pEIIeHUs
MaTeMaTUYeCKUX 3aJad, i1 HHTeplpeTalnuu
SBJIEHUW U MPOLIECCOB B IPUPOJIE;

3aBepIeHHs]  Kypca

4  BIaneTh HaBbIKAMH OpraHu3aluy,
IIOCTAHOBKM M PEIICHHS MaTEeMaTUYECKHUX
3a1ad4;

5 BJIAgeTh  METOJAMH  TEOPETUYECKOTO
aHanusa pe3yJIbTaToB peuieHuin

MaTEeMAaTHYCCKUX 3aJa4,

After successful completion of the course,
students will be:

1 to know and understand the conceptual and
theoretical foundations of mathematics, their
place in the general system of sciences and
values, the history of development and the
current state;

2 possess a system of knowledge about
fundamental mathematical laws and theories;

3 apply knowledge of fundamental and
applied mathematics to solve mathematical
problems, to interpret phenomena and
processes in nature;

4 possess the skills of organizing, setting and
solving mathematical problems;

5 master the methods of theoretical analysis
of the results of solving mathematical
problems;

6 uses mathematical apparatus and modern
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OepyaiH MPaKTUKAIBIK €CENTEPiH INeNry YIIiH
MaTEeMATHKAJIBIK allllapaTThl KOHE 3aMaHayu
aKnapaTThIK-KOMMYHHKAIIHSITBIK
TEXHOJIOTUSUTAPABI Nali1anany;

7 3annapabl, epexernepi, aHbIKTaMmaaap/pl,
MaTEMATHKAJIBIK €CeNTepAl IIBIFApyAbl IKOHE
oJlapipl MICIIYIi Ka3akK, OPbIC JKOHE aFbUIIIBIH
TiAEpiHAE TYKBIPBIMIAY;
8 QJIEMHIH Kasipri
FRUIBIMH ~ O€HHECIHIH Herisri
TYCIHY JKOHE TYXKBIPbIMJAY,
TEXHUKAHBIH JIaMy

OarbIThIH Oapabap Oarayai bl

KapaTbUIbICTAHYy-
KaruaJapbiH
FBUIBIM  MEH

6 HCIIOJIB3YET MATEMaTUYECKUM anmapar u

COBPEMEHHBIE MHPOPMALIMOHHO-

KOMMYHHUKAIlUOHHBIE TE€XHOJIOTUH JUISL

pelleHns MPaKTUYECKUX 3ajad IOJIy4EHHs,

XpaHEeHHUS, 00paboTKu u nepeaaun

nH(pOpMAIHH;

7 popmynaupoBaTh 3aKOHBI, IpaBuIa,

olpezeNeHusl, IOCTaHOBKY MaTeMaTUYECKUX

3a/1a4, U UX PEILICHUE HAa Ka3aXCKOM, PyCCKOM U

AHTJIMHUCKOM SI3BIKAX;

8 mnoHumarb u (HOpPMyIHPOBATH OCHOBHBIE
IIOJIOKEHUSI COBPEMEHHOM €CTECTBEHHOHAY4YHOU
KapTUHBl ~ MHpa,  aJEKBATHO  OLICHUBAET
HaIpaBJIEHUE Pa3BUTHS HAYKU U TEXHUKU

information and communication technologies
to solve practical problems of obtaining,
storing,  processing and  transmitting
information;

formulate laws, rules, definitions, formulation
of mathematical problems, and their solution

in Kazakh, Russian and English;

8 to understand and formulate the main
provisions of the modern natural science picture
of the world, adequately assesses the direction of
development of science and technology

Ilpepexeusummepi / Ilpepexsuzumul / Prerequisites

MareMaTukanbIK bu3nKaHbIH JKOHE
mudpepeHIMANIBIK  TEHACYIEPAIH KOCHIMIIA
tapaynapsl, duddepeHmanapiK-uHTerpaIabK
TEHJEYIep

JlomloIHUTENBbHBIE  TJIAaBBI  MAaTEMaTHYECKOMN
¢u3uku 1 quddepeHIMATBHBIX ypaBHEHUH
JuddeperunanbHO-UHTETpabHbIE YPAaBHEHUS

Additional chapters of mathematical physics
and differential equations, Differential-integral
equations

Kypcmuiy kbickawa mazmynst / Kpamkoe cooepicanue kypca/ C

ourse summary

HocTypni  OemiMmuep: OWBIHAAD  TEOPHSCHI,
rpadTap, OYTiH caHAapaarbl  TEHAEYJep,
Jlupuxjie TpUHIMIIN, CaHIAp TEOPHUSCHIHBIH

AJIEMEHTTEP], >KYNTBUIBIK, JIOTHKAJIBIK €CemnTep.
WuBapuant. Kombunaropuxka

TpanuiuoHHble pa3fenbl: Teopus Urp, rpagsl,
YPaBHEHUS B LIENbIX YUCIIaX, NpuHIMN upuxie,
3JIEMEHTHI TEOPUH YKCEN, YeTHOCTh, JJOTHYECKHE
3agaun. MuBapuant. KomObunaTopuka.

Traditional sections: game theory, graphs,
integer equations, Dirichlet principle, elements
of number theory, parity, logic problems.
Invariant. Combinatorics

bazoapnama sncemexuici / Pykosooumenws npozpammst/ Programme manager

JemucenoB bepuk HypraznHoBuu

‘ JemucenoB bepuk HypraznHoBuu

| Demisenov Berik Nurtazinovich
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Cmanoapmmeul emec dazoapaamanapoazel ecenmepoi uieuty 00ublHa RPAKmuKym//
Ilpakxmuxym no pewenuio 3a0a4 ene cmanoapmuwix npozpamm/ Workshop on solving tascs in non-standard programs

OKy makcamuwt / Yueonan yenwv/ Purpose

CTaHIApTTHl  Oarjapinamanap  meHOepiHeH
IIBIFATBIH JKOHE IIBIFAPMAIIBUIBIK KO3KapacThl
KaXET eTEeTIH ecenTep/li MEeNryaiH daicTepi MeH
JaFIbIIapbIH MEHrepy, MHHOBAIIUSUIIBIK
onicTep/i, MPaKTHUKAIBIK 9/IiCTEp MEH oicTepi
KOJIJIaHy, COHBbIMEH KaTap THUIMIl IMIEnry YIIiH

OCBOEHME METOJIOB U HaBBIKOB pEIICHUs 3ajad,
KOTOpbI€ BBIXOJAT 3a paMKU CTaHIAPTHBIX
IporpaMM U TpeOYyIOT TBOPYECKOTO MOAXOAa,
IIpUMEHEHHE MHHOBAIIMOHHbIX METO/I0B,
MPaKTUYECKUX IPUEMOB M TEXHHUK, a TaKKe
pa3BUTHE YMEHMsSI MBICIUTh aOCTPAKTHO M

mastering methods and skills for solving
problems that go beyond standard programs and
require creativity, applying innovative methods,
practices and techniques, and developing the
ability to think abstractly and critically analyze
problems for effective solutions.

npoOyieManapael  aOCTPaKTiLIl  KOHE  CHIHM | KPUTUYCCKH — aHAM3UPOBATh  3aladyd  JUIs
TYPFBIJIAH Talgay KaOlleTiH JaMbITy. 3(PEKTUBHOTO peIICHUS.
Okbimy namuceci / Pezynomamut ooyuenusn / Learnin goutcomes
Kypcerbl ¢oTTi asikraranHan keiiin Outiv | Ilocie ycnmemHoro 3aBepmienusi Kypea | After successful completion of the course,
aJyubLiap: odyuaromuecst OyayT: students will be:
MaTeMaTHUKaHBIH  TY)KBIPIMIAMAJIBIK  KOHE 3HaTh ¥ T[IOHMMAaTh KOHIICNITYyalbHbIC U to know and understand the conceptual and

TEOPUSIIBIK HETI3JIEpiH, OJapblH FbUIBIM MEH
KYH/IBUTBIKTAP/IbIH JKaJIbl )KyHeCiHJer1 OpHBIH,
JaMy Tapuxbl MEH Ka3ipri >KarJalblH Oyl
KOHE TYCIHY;

ipresi MaTeMaTUKAJIBIK 3aHJIap MEH TEopHsIap
TypaJibl O11iM KYHeciH MEHIepreH;
MaTeMaTUKaIbIK  €CenTep]i  IIemy  YIIiH,
TabuFaTTarbl KYOBUIBICTAp MEH MpolecTepl
TYCIHAIpY VIIIH ipreii oHe KoJaaHOasbl
MaTeMaTHKa OUTIMIH KOJJIaHy;

MaTeMaTHKaJIbIK ecenTep/ll YIUBIMIACThIPY, KOO
KOHE ILIENIY JIaFIblJIapbIH MEHTEpY;
MaTeMaTHKAJIbIK eCeNTep/Il eIy HITHXKeJIepiH
TEOPHSUIBIK TaJ/1ay o/1iCTEPIH MEHTepy;
aKmapaTrThl alxy, caKkTay, eHJCY JKOHE OepymiH
NPAaKTUKAJIBIK ~ €CEeNTepiH  Iemry  YIIiH
MaTeMaTHKAJIbIK annapaTThl JKOHE 3aMaHayu

TEOPETUYECKUE OCHOBBI MAaTEMaTHKH, HX
MeCTO B OOwIel cucTeMe HayK M LEHHOCTEH,

HCTOPHUIO pa3BUTHS u COBPEMEHHOE
COCTOSIHHE;
BIIAJIETH CUCTEMOMN 3HAHUHI 0

(yHIaMEHTaIbHBIX MAaTEeMAaTUYECKUX 3aKOHAX
H TEOPHUSIX;

MPUMEHITh 3HaHWs (PyHIaMEHTaTbHOU U
HpHKHa}IHOﬁ MaTEMAaTUKHU JJIIsL pemicHusA
MaTeMaTUYECKUX 3aJay, Jis1 UHTEPHpeTaluu
SBJICHUW U MPOLIECCOB B IPUPOJIE;

BJIAJIETh HaBbIKAMU OpPraHU3alUH, IOCTAHOBKHU
" pCIICHUA MAaTEMAaTHYCCKUX 3a71a4,

BJIAJIETh METOJAMHU TEOPETUYECKOr0 aHaau3a
pe3yJabTaTOB  PELIICHHM  MaTEeMaTUYECKHUX
3ajad;

WCIOJIb3YeT MaTeMaTH4yecKud anmapatr |

theoretical foundations of mathematics, their
place in the general system of sciences and
values, the history of development and the
current state;

possess a system of knowledge about
fundamental mathematical laws and theories;
apply knowledge of fundamental and applied
mathematics to solve mathematical problems,
to interpret phenomena and processes in
nature;

possess the skills of organizing, setting and
solving mathematical problems;

master the methods of theoretical analysis of
the results of solving mathematical problems;
1 uses mathematical apparatus and modern
information and communication technologies
to solve practical problems of obtaining,
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aKMapaTThIK-KOMMYHHUKAIIUSIIBIK
TEXHOJIOTUSIIAp Il Mali1anany;

3apmapasl,  epexernepai,  aHbIKTamMajap.sl,
MaTeMaTHKAIbIK €CENTEepAl IIbIFapyAbl KOHE
OJIapabl NIyl Ka3ak, OpbIC )KOHE aFbUIIIBIH
TIAEpiHaE TYKBIPBIMIAY;

OJIEeMHIH  Ka3ipri  ’KapaTbUIBICTaHY-FbUIBIMHU
OelfHEeCIHIH HEeTI3r1 KaruaajapblH TYCiHY >KOHE
TYKBIPBIMJAY, FBUIBIM MEH TEXHUKAHBIH JaMy
OarpITHIH Oapabap Oaranaiiibl

COBpPEMECHHBIC UHPOPMALIMOHHO-
KOMMYHHKAITIOHHBIC TEXHOJIOTHH TUTST
pelIeHHs] TPAKTHYECKUX 3a/a4 IOJyYCHHS,
XpaHeHwUs, o0paboTku u nepeaavu
nHpopManuu;

(dhopMyIMpoBaTh 3aKOHBI, IIpaBHJIA,
OIIPEJICIICHUs, MOCTAHOBKY MAaTEMaTHYECKUX
3ajad, U UX pelIeHUe Ha Ka3aXCKOM, PyCCKOM
Y aHTJIMHCKOM SI3bIKaX;

MOHMMaTh W (OPMYIHUPOBATH  OCHOBHBIC
II0JIOKEHHSI COBPEMEHHOM €CTECTBEHHOHAYYHOU
KapTHHBl ~ MHpa,  aJCKBATHO  OLICHUBAET

HaIIpaBJICHHUC PA3BUTUA HAYKH U TCXHUKU

storing,  processing and  transmitting
information;
2 formulate laws, rules, definitions,

formulation of mathematical problems, and
their solution in Kazakh, Russian and English;

to understand and formulate the main provisions
of the modern natural science picture of the
world, adequately assesses the direction of
development of science and technology

Ilpepexsusummepi / Ilpepexeuzumut / Prerequisites

MaTemMaTHKaIbIK (bU3HKaHBIH KOHE
muddepeHIManAbIK  TeHISYIepIiH KOChIMIIA
Tapayaapel

JnddepeHnnanapIK-nHTErpaNIbIK TEHICYIEp

JlononHuTENbHBIE  IJVIABBI  MAaTEMaTUYECKOU
¢bu3uku u 1udpepeHaTbHbIX YpaBHEHUH
JuddepeHunanbHO-UHTErpaIbHbIE YPaBHEHUS

Additional chapters of mathematical physics
and differential equations
Differential-integral equations

Kypcmuiy kbickawa mazmynwt / Kpamkoe cooepcanue Kypca/ C

ourse summary

ATOPUTMICPAl  CYphIITAY  HeMece  131ey,
rpaduKabIK ecenTepl ey, YJIKeH KeJleMIerl
JIEpEKTEPMEH KYMBIC icTey, (DYHKIIMOHAIIBIK
Tiagepae Oarmapiamanay (MbIcanbl, XackKesun),
MaTeMaTHKaJIbIK MOJeNbAep Kypy, Oip mMesriijae
ecernTeysaepai KAMTUTBIH ecenTepAl menry

QITOPUTMBI COPTUPOBKHU HMJIM TOUCKA, pEIIeHHE
rpadoBbIX  3amay, pabora ¢  OOJBIIUMHU
o0beMaMH JaHHBIX, IPOrPaMMHpOBAHHE Ha
(yHKIIMOHATBHBIX si3bIKax (Hampumep, Haskell),
CO3/1aHHE MAaTEMAaTUYECKUX MOJENEH, pelIeHHe

3a1a4 Ha OAHOBPCMCHHBIC BEIYHCIICHUA

sorting or searching algorithms, solving graph
problems, working with large amounts of data,
programming in functional languages (for
example, Haskell), creating mathematical
models, solving problems involving
simultaneous calculations

bazoapnama sncemexuici / Pykosooumenws npozpammst/ Programme manager

JemucenoB bepuk HypraznHoBuu

‘ JemucenoB bepuk HypraznHoBuu

| Demisenov Berik Nurtazinovich
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Aemomopghuzmoep monmapur / I’ pynnot asmomopghuzmos / Group of Automorphisms

OKy maxcamul / Yueonan yenv/ Purpose

aBTOMOP(U3MICP TONTAPBIMEH OaiJIaHBICTHI
HEri3ri yFeIMIap MEH OficTepAl MeHTepy,
COHBIMEH KaTtap aBTOMOP(H3MIAECP MEH OJIapbIH
KACHETTEPIH Tajnay JaFabUIapblH  JaMBITY,
aBTOMOp(HU3MIEpre OaMIaHBICThI MPAKTUKAIBIK
eCenTepi STy XKoHe OJap/bl MaTeMaTHKa MEH
(GU3MKaHBIH OPTYpJl cajlayiapblHAa KOJJIaHY
YIIH ajgfaH OUTIMIEpiH KOJJIAaHY IaFJabUIapbIH
MEHTrepy.

OCBOEHHE OCHOBHBIX IIOHSATMM U METOMOB,
CBSI3aHHBIX C TpPYyNIaMud aBTOMOP(HHU3MOB, a
TAaKK€ B Ppa3BUTHE YMEHHMI aHaJIU3UpOBATH
aBTOMOP(GU3MBI M WX CBOMCTBA, OBIIAJCHUE
HABBIKAMU IPUMEHEHUS IOJIY4YCHHBIX 3HAHUU
JUIsL pEelIeHUs] NPAKTUYECKUX 3a7ad, CBA3aHHBIX
c aBToMOppHU3MaMH U HUX HPUMEHEHHEM B
pa3IM4YHBIX 001aCTAX MAaTEMAaTUKU M (PU3HUKH.

mastering of basic concepts and methods related
to groups of automorphisms, as well as in the
development of skills to analyze automorphisms
and their properties, mastering of skills to apply
the acquired knowledge to solve practical
problems related to automorphisms and their
application in various areas of mathematics and
physics.

OKbimy

Hamuceci / Pezynomamut o6yuenusn / Learnin go

utcomes

KypcTbl ¢3TTi asKTaraHHaH KeWiH Oidim
aJylibLIap:

1 MaTeMaTuKaHBIH TYXBIPBIMAAMAJBIK >KOHE
TEOPUSIIBIK HET13€piH, OJIap/bIH FbUIBIM MEH
KYHJIBUIBIKTApAbIH ~ JKallbl  OKyleciHaeri
OpHBIH,

JaMy Tapuxbl MEH Ka3ipri jKarJaaiibiH Olly *koHe
TYCIHY;

2 iprem  MaTeMaTHKalbIK  3aHAap  MeEH
TeopHsIap TypaJibl OLTIM KyileCiH MEeHrepy;

3 MareMaTHKaJblK €cenTepil IMIemly YIIIiH,
TaOMFaTTarbl KYOBLIBICTAD MEH MpoLecTepl
TYCIHIIpY YILIIH Ipreii »oHE KOJAaHOalbl
MaTeMaTrka OUTIMIH KOJIJIaHy;

4 MaTeMaTUKaJbIK ecenTepai nienry
HOTHIKEJICPIH TEOPUSUIBIK Talllay OHICTEPiH
MEHTEPY;

5 oameMHIH

Kasipri KapaThUIBICTaHY-

IIocne ycnemHoro
o0yuaruuecs OyayT:

3HaTh W IOHUMATh KOHUENTYaJlbHbIE U
TEOPETUUYECKHE OCHOBBI MaTEeMaTUKH, UX
MECTO B OOIIel cucTeMe HayK U IEHHOCTEH,
UCTOPUIO  Pa3BUTUS U COBPEMEHHOE
COCTOSIHUE;

BJIQJICTh CUCTEMOH 3HAHUH 0
(yHIaMEHTAIBHBIX MaTEMAaTHUYECKUX 3aKOHAX
Y TEOPHSIX;

MIPUMEHSITh 3HaHHUS (PyHIAMEHTaIbHOU U
MPUKIATHON MaTeMaTHKH Il PEIICHHS
MaTeMaTUYECKUX 3ajad, /Il UHTEepIpeTauu
SBJICHUW U MPOLIECCOB B IPUPOJIE;

BJIAJIETh  METOJaMH  TEOPETHYECKOrO
aHanu3a pe3yJIbTaToOB peleHuit
MaTeMaTUYECKUX 3a/1a4;

3aBepIIeHHs] Kypca

1

MOHMMaTh U (OpMynHpoBaTh OCHOBHBIE

After successful completion of the course,
students will be:

To know and understand the conceptual
and theoretical foundations of mathematics,
their place in the general system of sciences
and values, the history of development and
the current state;
possess a system of knowledge about
fundamental mathematical laws and theories;

apply knowledge of fundamental and
applied mathematics to solve mathematical
problems, to interpret phenomena and
processes in nature;

master the methods of theoretical analysis
of the results of solving mathematical
problems;
understand and formulate the main provisions

1

of the modern natural science picture of the
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FRUIBIMH O€liHeciHIH Herisri
TYCIHY JKOHE TYKBIPBIM/IAY,
TEXHHKAHBIH JIaMy

OarpITHIH Oapabap Oarainay.

KaruJaajJlapbIH
FBUJIBIM MCH

IOJIOXKECHHUS COBPEMEHHOM
€CTECTBEHHOHAY4YHOU KapTUHBI MHUpA,
aJICKBaTHO OLICHMBATh HAIIPABJIICHUE PA3BUTUSA
HAaYKH 1 TCXHUKHU.

world, adequately assess the direction of
development of science and technology.

Ilpepexeuzummepi / Ilpepexeuzumut / Prerequisites

JIu anreGpanapbIHIaFsl TYOipIep xKyleci

Cucremsl kopHeil B anredpax JIu,

Root Systems in Lie Algebras

Ju anreopacsl JKOHE onapzslH | Aunrebpa JIu U ux aBTOMOp(HU3MBI Lie Algebra and Their Automorphisms
aBTOMOphU3MAEpi

Kypcmuiy kbickawa mazmynst / Kpamrkoe cooepicanue Kypca/ Course summary
Ton. Kanemmter Tom.  Tomrapaeiy  epkin | [pynma. Hopmanenas moarpymnma. Cso6oaxoe | Group. Normal subgroup. Free product of

keOelTiHici. bipikkeH TOOBI Oap TonTapaAbIH
epkiH keOeiriHmici. Epkin anredpanapasix
KenOeHHeNIiri.

Epxkin anreOpa.

Epkin anreOpamapabIH aBTOMOpU3MIEP
tonTapbl. AdduHael aBTOMOpPOUIMIED HKOHE
YIIOYPBIITE aBTOMOP(hU3MIEP.

MIPOU3BECHUE TpyMIlL. CBobonHoe
MPOU3BEICHUE TPy ¢  OObEIUHEHHOU
noxarpymnmoi.  MHorooOpa3ue  CBOOOJHBIX
anreop.

CBoOosHbIE anreOpshl.

I'pynnsl  aBTOMOp(U3MOB CBOOOJHBIX anredp.
A¢¢unHble aBTOMOP(U3MBI U TPEYroJibHbIE
aBTOMOP(U3MBI.

groups. Free product of groups with a combined
subgroup. Variety of free algebras.

Free algebra.

Automorphism groups of free algebras. Affine
automorphisms and triangular automorphisms.

Hocmpexsusummepi / [locmpexeuszumat/ POstrequis

ites

TarpublMIaMagan Ty  MEH  MarucTpllik
JACCEePTALUSHBI OPBIHIAY/IbI KaMTHUTBIH
MAaruCTPAHTTHIH FBUIBIMU-3EPTTEY KYMBICHI

HayuHo-uccnenoBarenbckas pabota
MarucTpanra, BKJIrO4asd MMPOXOKIACHUC
CTAXUPOBKH W  BBIMOJIHEHUE MAarucTepCKon
JIMCCePTALUH

Research work of a master student, including
internship and writing of Master's thesis

bazoapnama scemexuici / Pykosooumens npozpammst/ Programmemanager

JemucenoB bepuk HypraznHoBuu

‘ JemucenoB bepuk HypraznHoBuu

| Demisenov Berik Nurtazinovich
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Accoyuamueke yncaxkvin cakunanap /Konvya onuzkue k accoyuamuenvim / The Rings are Nearly Associative

OKy maxcamul / Yueonas yenv/ Purpose

acCcOLMATHUBTI CaKWHAJapFa JKaKblH CaKUHA
KYPbUIBIMIAPbIHBIH HeTi3T1 YFBIM/IAPBIH,
KYPBUIBIMBIH, KACHETTEPiH JXOHE MBICAIAAPHIH
OKBITl YHPEHY, OCBI KYphUIbIMAApFa OaiIaHbICTHI
TaJlZay JKOHE €CENTep IUbIFapy JaFJbUIapbIH
TaMBITY, COHBIMEH Kartap HKAJTTIBI
MaTeMaTUKAIbIK MOACHHUETTI apTThIPy JKOHE
a0CcTpakTiyi anreOpaHbl TEPEH TYCIHY.

U3y4eHHE OCHOBHBIX MOHSATHH, CTPYKTYpBI,
CBOWCTB W TPHUMEPOB KOJIBIEBBIX CTPYKTYP,
KOTOpBIE SIBIISIFOTCS ONMM3KUMH K
aCCOIIMATUBHBIM KOJIBIIAM, PAa3BUTHE HAaBBIKOB
aHaIM3a W pEIIeHWs 3aj]ad, CBS3aHHBIX C
JaHHBIMH CTPYKTYPaMH, a TAK)Ke Ha MOBBIIICHUE
0011Iel MaTeMaTUYeCKOH KyJIbTYpPhI U TITyOOKOTO
MTOHMMAaHUsI aOCTPAKTHOM anreOpsbl.

study of basic concepts, structure, properties and
examples of ring structures that are close to
associative rings, development of skills in
analyzing and solving problems related to these
structures, as well as on increasing general
mathematical culture and deep understanding of
abstract algebra.

OKbimy

namuoiceci / Pesynomamot o0yuenusn / Learningoutcomes

Kyperbl ¢3TTi asikraraHHaH KeiiH Oitim
aJymbLiIap:

1 MaTeMaTHKaHBIH TYKBIPBIMAAMAJIBIK
KOHE TEOPUSIIBIK HET13/1€piH, OJap/IblH FhUIBIM
MEH KYHJBUIBIKTapABIH Kbl JKYyHeciHaeri
OpHBIH, JaMy TapuXbl MEH Ka3ipri *araalblH
011y J)K9HE TYCIHY;

2 iprem  MaTeMaTHKalbIK  3aHAap  MeH
TeopHsIap Typajibl OLTIM KYHECIH MEHTepy;

3 MareMaTHUKalblK €cenTepAl ILiemy YIIiH,
TaOMFaTTaFrbl KYOBUIBICTAD MEH MpOLecTepl
TYCIHAIpY VIIIH ipreii >XoHe KoJaaHOambl
MaTeMaTuka OiTiMiH KOJIJaHy;

4 MaTeMaTUKaJbIK ecenTepai nienry
HOTIDKETIEPIH TEOPUSUIBIK Taljay oJICTEpiH
MEHTEPY;

5 oneMHIH Kasipri KapaTbUIBICTAHY-
FBUTBIMA OCMHECIHIH Heri3ri KaFuJanapbiH
TYCIHY JKOHE TYXKBIPbIMAAY, FBUIBIM MEH
TEXHUKAHBIH JlaMy

OarbIThIH Oapabap Oarainay.

IMocse ycmemHoro
o0yuarwuuecs Oyayr:
1 3HaTh W TOHUMATh KOHLCITYAJIIBHBIC H
TEOPETUYECKHE OCHOBBI MAaTEMAaTHUKH, HX
MeCTO B OOIIell cucreMe HayK U LEHHOCTEH,

3aBeplIeHUs Kypca

HUCTOPHUIO pa3BUTHSL u COBPEMEHHOE
COCTOSIHHE;
2 BIAageTh CHUCTEMOH 3HaHUH 0
(dbyHIaMEHTATBHBIX MAaTEMaTHYECKUX 3aKOHAX
U TEOPUSIX;

3 npuMeHATh 3HaHUS (yHIAMEHTAIbHON U
NPUKIAJHOM MaTeMaTUKU [ PEIeHUus
MaTeMaTHYeCKUX 3a/ad, JUIsl MHTEepIpeTarun
SIBJICHUH U IIPOLIECCOB B IIPUPOJE;

4 BHIageTh METOJaMHU TEOPETUYECKOT O
aHanau3a pe3ynbTaToOB pereHui
MaAaTEMAaTHYCCKUX 3aJa4,

MOHUMAaTh ©  (HOpPMYNIHpPOBaTH  OCHOBHBIC
MOJIO)KEHUS COBPEMEHHOW €CTECTBEHHOHAYYHOM
KapTUHBI Mmupa, aZICKBATHO OLCHUBATH

HaIpaBJICHUC PAa3BUTUA HAYKH U TCXHHUKU.

After successful completion of the course,

students will be:

1 To know and understand the conceptual

and theoretical foundations of mathematics,

their place in the general system of sciences

and values, the history of development and the

current state;

2 possess a system of knowledge about

fundamental mathematical laws and theories;

3 apply knowledge of fundamental and

applied mathematics to solve mathematical

problems, to interpret phenomena and

processes in nature;

4 master the methods of theoretical analysis

of the results of solving mathematical

problems;

understand and formulate the main provisions of
the modern natural science picture of the world,
adequately assess the direction of development
of science and technology.
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Ilpepexeuzummepi / Ilpepexeuzumut / Prerequisites

JIu anreGpanapbIHIaFsl TYOipiep xKyheci
JIn anredpachl KOHE OJIap/IbIH
aBTOMOpuU3MAEpi

Cucremsl KopHei B anredpax Jiu
Anrebpa JIu 1 ux aBTOMOPPHU3MBI

Root Systems in Lie Algebras
Lie Algebra and Their Automorphisms

Kypcmoty Kbickawa mazmynst / Kpamkoe cooepycanue kypca/ C

ourse summary

Omneparopblk cakuHa. AnaBUT. ACCOITUATHBTI
emec ce3. AcconuartuBTi anrebpa. Momyib.
Epkin momynb. AccomumaTtuBTi emec anredpa.
Anrebpanapabiy KOIITYPJILIITI. Tenaix
KaTbIHACKI Oap anre6pa. MopaoHosa anreGpachL.
Aunrebpa nneansl. ATbTEpHATUBTI aareopa.

OmnepatopHoe
HeacconmarusHoe
anrebpa.  Moayib.

KOJIBIIO. Andasur.
CIIOBO.  AccoluaTHBHAs

CBOOOIHBIA ~ MOMYJIb.
HeaccomnmatuBhass  anre6pa.  MuorooGpasue
anredbp.  AireOpel ¢ TOXICCTBCHHBIMHU
COOTHOIEHUAMH. MopnoHoBa anre6pa. Mnean
anreOpel. AnbTepHaTHBHAs anreopa.

Operator ring. Alphabet. Non-associative word.
Associative algebra. Module. Free module.
Nonassociative algebra. Variety of algebras.
Algebras with identical correlations. Jordon's
algebra. The ideal of the algebra. Alternative
algebra.

ITocmpexsusummepi / [locmpexeuszumeut/ Postrequis

ites

TarpubIMIaMaaH 6Ty MEH MaruCTPIIIK
JMCCEPTALMSHBI OPBbIHIAYAbl KAMTUTBIH
MAaruCTPAHTTHIH FBUIBIMU-3EPTTEY KYMBICHI

Hayuno-uccienoBarenbckas pabota
MarucTpanTa, BKiIrodas IpoOXOoKACHHUC
CTa)XUPOBKH M BBITIOJIHEHUE MAaruCTEPCKOM
JIMCCEPTALUH

Research work of a master student, including
internship and writing of Master's thesis

bazoapnama scemexuici / Pykosooumens npozpammst/ Programme manager

JemucenoB bepuk HyprasnHoBuu

‘ JemucenoB bepuk HypraznHoBuu

| Demisenov Berik Nurtazinovich
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Kazipzi mamemamuxa /Cosepemennan namemamuxa /Modern Mathematics

Oky maxcamul / Yueonas yenv/ Purpose

MaremaTtiuka MEH MaTeMaTHKAaJIbIK OIICTEpIiH
HETi3ri  YFBIMAApBIH, caH yFbIMbIH, Can
YFBIMBIHBIH ~KEHOIp 3amMaHayd >KalIbUIayblH,
MaTeMaTHKaHbl Herizney maceneciH, XX — XXI
FAaCBIPJIBIH OAacChIHAAFbl MaTEMaTUKaHBIH JaMy
TEH/ICHIMACHIH, MaTeMaThka MeH  0Oacka
FBUIBIMIAP/IBIH ©3apa OaiJIaHBICHIH JaMBITY.

OcBoeHHE OCHOBHBIX ITOHSATHHM MaTeMaTHKH H
MaTEMaTUYCCKHE METOJBI, IIOHATHE 4YHCIa,
HEKOTOPBIC COBPEMEHHBIC 00OOIIECHUS MOHATHUS
gucia, mpodiieMa OOOCHOBAHHSI MaTEMAaTHKH,
TEHJICHIIMM pa3BUTUS MaTeMaTuku B XX —
Hagane XXI BB., B3aMMOCBSI3b MAaTEMaTHKH H

JpYTUX HayK.

Mastering the basic concepts of mathematics
and mathematical methods, the concept of
number, some modern generalizations of the
concept of number, the problem of justification
of mathematics, trends in the development of
mathematics in the XX-early XXI centuries, the
relationship of mathematics and other Sciences.

OKbimy

namuoiceci / Pesynomamot o0yuenusn / Learningoutcomes

Kyperbl ¢oTTi asKTaraHHaH KeiliH Oiixim
aJylmbLIap:

1 MaTeMaTHKaHBIH TYKBIPHIMJAAMANBIK JKOHE
TEOPHSUIBIK HETi3/IepiH, OJapiblH FbUIBIM MEH
KYHIBUTBIKTAPIBIH JKaJIIbl KyHeciHeri
OpHBIH, JaMy TapuXbl MEH Ka3ipri »afaaiblH
0111y JK9HE TYCIHY;

2 ipremi MaTeMaTHKAJIBIK 3aHap
TeopHsIap TypaJibl OLTIM KYHEeCiH MEHrepy;
3 MaTeMaTUKajJbIK ecenTepAl IIemry VIIiH,
TaOMFaTTarbl KYOBLIBICTAD MEH MpOLecTepl
TYCIHIIpY YILIH Ipreii »oHE KOJAaHOasbl
MaTeMaTrka OUTIMIH KOJIJIaHy;

4 MaTeMaTHUKaJbIK ecenTeplli YHBIMIAcThIpY,
KOIO KOHE IIEIIy JIaFIbUIapbIH MEHTEPY;

5 MaTemMaTuKaJbIK ecenrepi nienry
HOTIDKETIEPIH TEOpUSUIBIK Tayjay oSIICTepiH
MEHTEPY.

MCH

IMocse ycnmemHoro
o0yuarwmuecs Oyayr:
1 3HaTh W IIOHHUMATh KOHICIITYaJIbHBIC U
TEOPETUYECKHE OCHOBBI MAaTEMAaTHUKH, HX
MECTO B OOIIEe cucreMe HayK U LIEHHOCTEH,

3aBeplIeHHs Kypca

HUCTOPHUIO pa3BUTHSL u COBPEMEHHOE
COCTOSIHHE;

2 BIIaACTh CHUCTEMOH 3HAHUHU 0
(dbyHIaMEHTATBHBIX MAaTEMaTHYECKUX 3aKOHAX
U TEOPUSIX;

3 nmpuMeHATh 3HaHUA (QYHIAMEHTAIBHOW |
NPUKIATHOM MAaTEMaTHKA Uil PELICHUS

MaTeMaTUYeCKUX 3a/ad, JUIsl WHTEPIpeTaIuu

SIBJICHUH M MIPOLIECCOB B IPUPOJIE;

4 BIAneTh HaBBIKAMH OpraHu3aIui,

MOCTAHOBKM U pEUICHUSI MaTeMaTHYEeCKUX

3a/1a4;

5 BiajeTh METOJAAMU TEOPETUUYECKOTO aHalIn3a
pe3yabTaTOB PEIIEHN MAaTEMATUYECKUX 3a4a4.

After successful completion of the course,

students will be:

1 to know and understand the conceptual and

theoretical foundations of mathematics, their

place in the general system of sciences and

values, the history of development and the

current state;

2 possess a system of knowledge about

fundamental mathematical laws and theories;

3 apply knowledge of fundamental and
applied mathematics to solve mathematical
problems, to interpret phenomena and
processes in nature;

4 possess the skills of organizing, setting and

solving mathematical problems;

5 master the methods of theoretical analysis of
the results of solving mathematical problems

Ilpepexeusummepi / Illpepexeuzumut / Prerequisites

MaremaTuKkaHbl OKBITY oficTeMeci OOHNBIHIIA ‘ Opranuzanus

Hay4YHO-UCCJIEA0BATEIBCKOMN ‘

Organization of research work on the
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FBUIBIMU-3€PTTEY KYMBICHIH YHBIMIACTBIPY

paboThl
MaTEMaTHKU

110

METOJHUKE

peroaaBaHus

methodology of teaching mathematics

Kypcmoiy Kbickawa mazmynut / Kpamkoe cooeprcanue Kypca/ Coursesummary

MaremMaTUKaHBIH IIOHI JKOHE MaTEMAaTHKAJIBIK
omictep, Can TyciHiri, CaH YFBIMBIHBIH KeHOip
Ka3ipri 3aMaHFbl KAJIMbLUIAYbl, MAaTeMATHKAHBIH
Herizaey mocenenepi, XX — XXI rr.0acbiHnars
MaTeMaTHUKaHbIH namy TEHICHIUSIIAPHI,
MaTeMaTHKa >KOHEe O0acka Ja FhUIBIMIAPIbIH
e3apa OalIaHbICHI.

[Ipenmer
METO/IbI,
COBPEMEHHBIC
npobieMa

MaT€éMaTHUKU H
IIOHATHUC

00001IeHN
000CHOBaHUA

quyca,

MaTCMaTU4YCCKUC
HEKOTOPBIC
IHOHATHUA  4YHUCIIa,

MAaT€MaTuKH,

TCHJICHUMU pa3BUTHS MareMaTuku B XX —

Havane XXI BB., B3aUMOCBSI3b MaT€MaTUKH U

JPYTUX HAYK.

The subject of mathematics and mathematical
methods, the concept of number, some modern
generalizations of the concept of number, the
problem of justification of mathematics, trends
in the development of mathematics in the XX-
early XXI centuries., the relationship of
mathematics and other Sciences.

bazoapnama scemexuiici / Pykosooumens npozpammst/ Programmemanager

Jemucenos bepuk HyprasuHoBuu

‘ Jemucenos bepuk HypraznHoBuu

| Demisenov Berik Nurtazinovich
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Ecenmey mamemamuxacvinoty 3amanyu a0icmepi / Cospemennvie memoowt evtuucaumenvnoi mamemamuxu / Modern Methods of

Computational Mathematics

OKy makcamuwt / Yueonan yenwv/ Purpose

TOKIpUOENIK ~ ecenTepiai  MIemy, CaHJABIK | pa3BUTHE HAaBBIKOB npuMeHeHus coBpemenHbix | development of skills in applying modern
AKCICPUMECHTTEP/IIH HOTIIKEIIEPIH Talljay »KOHE | METOJIOB BBIYMCIAMTEIbHON MaTematuku it | methods of computational mathematics for
UHTEpIIpETAlMsIay, COHJAM-aKk OChl cajaja | pelieHUs] TMpaKTHYeCKuX 3aaad, aHanusa u | solving practical problems, analyzing and
O31HIIK 3epTTeysiep JKYPri3y VIIiH eCeNnTey | MHTEpIpeTalud  pe3yibTaToB  4HCIeHHBIX | interpreting the  results of  numerical
MaTeMaTUKACHIHBIH 3aMaHayu ONICTEPiH | PKCIIEPUMEHTOB, ~ a  Takke  mpoBeneHus | experiments, as well as conducting their own
KOJIJIaHY JIaFIbLIAPbIH JAMBITY COOCTBEHHBIX MCCIICIOBAHUI B JaHHOM oOacti | research in this area

Okbimy namuceci / Pezynomamut ooyuenusn / Learningoutcomes

Kyperbl ¢3TTi asiKraraHHaH KeiH Oitim
ajnymbLIap:

1 tancelpManapAbplH TYPIH aHBIKTAy, IYPBIC
JKOHE KaTe KOWbUIFaH MIHJETTEPAiH IIEeIIiMIH
Taly;

2 opTypil CHUITIATTaFrbl npouecTepal
MaTeMaTUKAIIBIK MOJIENbACyre TeHAeYyNIepai
KOJIJIaHYy;,

3 anreOpamiblK TeHIEYep KYHEeCiHIH CaHIbIK
nienimMaepid Taoy;

4 CBIBBIKTBIK €MeC TEeHJACYJIEpAl MIeHTyIiH

AITOPUTMIH o1y;

MHTEPHOSLIHUSIIBIK KOMMYIIETIKTED
HIBIFapYy, aKbIPJIbI KOHE OeiHreH
albIpBIMIBIK TEHAEYIIED;

5 ecentey MaTeMaTUKaChIHbIH HET13T1

MocelleIepiH HICIYAiH JICTEPiH MEHTepY;
MaruCcTpaHTTBIH  OoJlalllaK ~ MaMaHbIFbIHA
KATBICTHI KOJIJaHOATBI eCeNTep/Ii MIeNTy.

[Hocae ycnemHoro
odyuaroimuecs Oyayr:
1 ompepenarb TN  3ajad,
peleHnss  KOPpPEeKTHO |
MOCTaBJICHHBIX 3a]1a4;

2 TPUMEHAITH YpaBHEHUS inigs
MaTEeMaTHYECKOTO MO/IeTUPOBaHUs
IIPOLIECCOB PA3IUYHON MPUPOBI;

3 HaxoJWUTh YUCIEHHBIE PEIIECHUS CHCTEM
ajaredOpanyvyecKkux ypaBHEHMI;

3aBeplIeHHsl Kypca

HaXOJUTh
HEKOPPEKTHO

4  3HaTBL aJIrOPUTMBI peleHus
HEJIMHEHHBIX YpaBHEHHI BBIBOJAUTH
UHTEPIOJISALUOHHBIE MHOTOYJIECHBI;
YpaBHEHUS KOHEYHOM W  pa3AeieHHOU
pa3sHOCTEM;

5 BIIaJeTh METOJAaMH PEIICHUS OCHOBHBIX
3a/1ay BEIYUCIUTEIbHON MaTEMAaTUKH;

pemarh TMPUKIAIHBIE 3a7add, CBS3aHHBIE C
Oymy1iel crenuatbHOCThI0 MarCTPaHTA.

After successful completion of the course,
students will be:

1 determine the type of tasks, find solutions
to correctly and incorrectly set tasks;

2 apply equations for mathematical modeling
of processes of various nature;

3 find numerical solutions to systems of
algebraic equations;

4 know algorithms for solving nonlinear
equations to derive interpolation polynomials;
equations of finite and divided differences;

5 master the methods of solving the main
problems of computational mathematics;

solve applied problems related to the future
specialty of a graduate student.

Ilpepexeusummepi / Ilpepexsuzumul / Prerequisites

MarteMaTuKaHbl OKBITY OSJicTeMeci OOMBIHIIA
FBUIBIMU-3E€PTTEY KYMBICBIH YUBIMAACTHIPY

Opranuzanus Hay4YHO-MCCIIEA0BATEIbCKOM
pa6OTLI 110 MECTOAHUKE HpeHOIIaBaHI/IH

Organization of research work on the

methodology of teaching mathematics
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‘ MAaTEMAaTUKHU

Kypcmuvinkpickawa mazmynst / Kpamkoe cooepacanue kypca/ Course summary

KommnbroTepae cannap/ipl YCbIHY epeKIIeTiKTepi,
OarmapiamanblK — KamMTamachl3 €Ty, ecenTey
omicTepi, CBI3BIKTHI anreOpanblK TEHISYyJIep
Kyheci,  WHTCPIIOJSANHNS,  AlIPOKCHMAIIHS,
AKCTPANOJIAIMS, CaHIBIK HMHTErpajijay, >KeKe
TYBIHIBI i depeHITaIBIK TEHIeYIep,
MaTEMaTHKAJIbIK CTATUCTUKA.

OcoOeHHOCTH ~ TPEACTaBIEHUS  4YuUCel B
KOMIIBIOTEpPE,  IIPOrpaMMHOE  OOecledeHue,
BBIUMCIINTENIbHBIE METO/Ibl, CHCTEMa JIMHEHHbIX

anreOpanvyecKkux ypaBHEHHH, WHTEPIIOAINA,
anmpoOKCUMAIIUSI, IKCTPANOJALHMS, YHUCICHHOS
WHTETPUPOBAHNE, g hepeHIHaTBEHOS
ypaBHEHHE B  YaCTHBIX  IPOHM3BOIHBIX,

MaTreéMaTHu4dCCKasad CTaTUCTHUKA.

Features of representation of numbers in a
computer, software, computational methods,
system of linear algebraic  equations,
interpolation,  approximation, extrapolation,
numerical  integration, partial  differential
equation, mathematical statistics.

bazoapnama scemexuici / Pykosooumens npozpammst/ Programmemanager

Kamxanos Mapar YmupOexkoBruy

| Kamxanos Mapat Y Mup6exoBuy

| Kalzhanov Marat Omirbekovich
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https://ru.wikipedia.org/wiki/%D0%92%D1%8B%D1%87%D0%B8%D1%81%D0%BB%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F_%D0%BC%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%D0%B0#%D0%9F%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%BD%D0%BE%D0%B5_%D0%BE%D0%B1%D0%B5%D1%81%D0%BF%D0%B5%D1%87%D0%B5%D0%BD%D0%B8%D0%B5

Mamemamuxanwiy punocouanvix cypakmapot /Qunocogckue eonpocvt mamemamuxu/Philosophical Questions of Mathematics

Oky maxcamul / Yueonas yenv/ Purpose

MaTeMaTHKara KaTBICTBI buocopusITBIK
aCTeKTUIep MEH HEeTi3Ti YFBIMAAPABl 3EpTTey,
MarucTpaHTTApAbIH  CBHIHM  OWJaybl  MEH
AQHAJTMTHKAJTBIK JaFAbUIAPBIH JaMBITY,
MaTeMaTHKaFa KaTBICTHI oprypi
GMI0COMUSIIBIK  TYCIHIKTEp MEH UAessIapabl
tajjar, 6aranai oury

HU3YUCHUC (bI/IJ'IOCO(l)CKI/IX ACIICKTOB U OCHOBHBIX

KOHIICTIINM, CBS3aHHBIX C  MaTEMaTHUKOM,
pa3BUTHE KPUTHYECKOTO MBIILJICHHUS u
aHAJTUTHICCKUX HaBBIKOB MAarucTpaHTOB,
CIIOCOOHOCTh ~ aHAJIM3MPOBAaTh M  OIICHUBATH

pasznuuHble (GUI0CO(CKHE KOHICTIHA U HJCH,
CBSI3aHHBIE C MATEMATHKOMI

Study of philosophical aspects and basic
concepts related to mathematics, development of
critical thinking and analytical skills of
undergraduates, ability to analyze and evaluate
various philosophical concepts and ideas related
to mathematics

OKbimy

Hamuceci / Pezynomamut ooyuenusn / Learningoutcomes

Kyperbl ¢9TTi asikraraHHaH KeHiH OitiM
aJylmbLIap:

1 MaTeMaTHKaHBIH TY>KbIPbIMIAMAaJIbIK XKOHE
TEOPUSIIBIK HET13/IEPiH, OJIAP/IbIH FHUIBIM MEH
KYH/IBUTBIKTAP/IbIH KaJbl )KyHeciHaeri
OpHBIH, JaMy TapuXbl MEH Ka3ipri >karAaibiH
011y XKoHE TYCIHY;

2 ipremi  MaTeMaTHKAIbIK  3aHJap  MEH
TeopusIap Typajbl OLTiM KYHeciH MEHTepy;

3 MareMaTHKaJbIK €cenTepll YHbIMIacThIpy,
KOO JKOHE IIey AaFAbUIapblH MEHTepY;

4 akmapaTThl aily, cakray, eHJAeYy JKoHe
Oepy/iH MpaKTHKAJIBIK €CeNTepiH LIenry YIIiH
MaTeMaTUKAJIbIK amnmnapaTThl KOHE 3aMaHayu
aKMapaTThIK-KOMMYHHKAIHSITBIK
TEXHOJIOTHSUIap/bl Naiianany;

5  3anpapnsl, epexenep/i, aHbIKTamMaaap/bl,
MaTeMaTHKAIBIK €CeNTepAl MIBIFapyIbl JKOHE
oJlap/ibl NIyl Ka3aK, OPBIC JKOHE aFbUILIBIH
TUIAEPIHIE TYKBIPBIM/IAY;

6  oneMHIH Kazipri JKapaTbUIbICTaHY-
FBUIBIMU OCMHECIHIH HETI3T1 KaruJajapblH

IMocae ycnemHoro

o0yuaruuecs Oyayr:
1 3HaTh U TIOHHMMATh KOHIIETITYaJlbHBIE U
TCOPCTUUCCKHUE OCHOBBI MATCMATUKH, HUX
MecTO B 0OwIel cucTeMe HayK U IIeHHOCTEH,

3aBeplIeHHs] Kypca

HUCTOPHUIO pa3BUTHS n COBPEMEHHOE
COCTOSIHUE;
2 BIaJCTh CUCTEMOH 3HAaHUH 0
(yHIaMEHTaIbHBIX MAaTEeMAaTUYECKUX 3aKOHAX
U TEOPUSIX;
3 BHaJeTh HaBBIKAMH OpraHu3aluu,

MOCTAaHOBKM W pEIICHUS MaTeMaTHYeCKHX
3ajau;

4  HCToNb30BaTh MaTeMaTHYECKUH amnmapar
u COBPEMEHHBIE UH(pOPMAIMOHHO-
KOMMYHHUKAI[HOHHBIE TEXHOJIOTHH JUTSE
pelieHus] TMPaKTHYECKUX 3a/ad IOJyYeHHUs,
XpaHEHHs, 00paboTKu u nepenayn
uH(pOpMaIHH;

5 ¢opmynupoBaTh 3aKOHBI, MpaBuia,
OTIpeIeJICHUs, MOCTAaHOBKY MaTeMaTHYECKUX
3a/1a4, ¥ UX pelIeHHe Ha Ka3aXCKOM, PYCCKOM

After successful completion of the course,
students will be:

1 to know and understand the conceptual and
theoretical foundations of mathematics, their
place in the general system of sciences and
values, the history of development and the
current state;

2 possess a system of knowledge about
fundamental mathematical laws and theories;

3 possess the skills of organizing, setting and
solving mathematical problems;

4 use mathematical apparatus and modern
information and communication technologies
to solve practical problems of obtaining,

storing, processing and  transmitting
information;
5 formulate laws, rules, definitions,

formulation of mathematical problems, and
their solution in Kazakh, Russian and English;

6 understand and formulate the main provisions
of the modern natural science picture of the
world, adequately assess the direction of
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TYCIHY JKOHE TY)KBIPBIMIIAY,
TEXHUKAHBIH JIaMy
OarbITHIH Oapabap Oaranay

FbIJIBIM MCH

Y aHTJIMICKOM SI3bIKaX;

6 noHumMaTh W (OPMYIHUPOBATH OCHOBHBIC
HOJIOXKEHHS COBPEMEHHOM
€CTECTBEHHOHAY4YHOHN KapTUHBI MHpa,
a/IeKBaTHO OIICHMBATh HAIPABJICHUE Pa3BUTHUS
HAYKU ¥ TEXHUKH

development of science and technology

Ilpepexseuzummepi / Ilpepexeuzumot / Prerequisites

FoutbiM Tapuxsl MeH GUIT0CODUACH

Hctopus u ¢punocodust HayKu

History and Philosophy of science

Kypcmuiy kbickawa mazmynwt / Kpamxoe cooepycanue Kypca/ C

ourse summary

MaremaTka KOHE WIBIHABIK MaTEeMaTUKaHBIH
HETi3ri  QUIOCOQUIIBIK  Moceleci  peTiHe.
Kazipri maremarukama emip cypy Mocelneci.
OyHKIMS ~ KopularaH OOJMBICTBIH  KOpiHICI
peringe. @Dunocodus KOHE  MaTeMaTUKa
(buI0cOPUACHIHBIH Ka31pri KarJaiibl.

Bormpocsr ¢dunocodckoro 000CHOBaHUS
marematuku. Mcropusa Bompoca. Maremaruka u
NEHCTBUTENFHOCTh KaK OCHOBHOM (hunocodckuii
BOTIPOC MaTeMaTHKH. [Tpobnema
CYIIECTBOBaHHMS B COBPEMEHHOW MaTeMaTuKe.
@yHKIMA  KaKk  OTPaKEHHE  OKpYXKarolen
neiictButenbHOCTH. COBpPEMEHHOE COCTOSTHHE
¢unocopun u punocopun MaTEMaTUKH.

Mathematics and reality as the main
philosophical question of mathematics. The
problem of existence in modern mathematics.
Function as a reflection of the surrounding
reality. Current state of philosophy and
philosophy of mathematics.

bazoaprama rcemexwici / Pykosooumens npozpammel/ Programme manager

JHemucenos bepuk Hyprasunosuu

‘ Jemucenos bepuk HyprazunoBuu

| Demisenov Berik Nurtazinovich
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Mamemamuxa oamywvinviyy mapuxst/Ucmopusn pazeumus mamemamuxu/History of the Development of Mathematics

Oky maxcamul / Yueonas yenv/ Purpose

HETI3r1 MAaTeMaTHKAaJIbIK YFBIMIAPIbI, 9IIiCTEp
MEH TEOpHUsIIap/Ibl, COHAN-aK OJIApbIH SPTYPIIi
TapuxXy JQyipJepaeri 3BOJIOLUHUSACHIH TEPEH
TYCIHY MaKCaThIHIa MaTeMaTHUKAHBIH
JIAMYBIHBIH TAPUXHU aCIEKTUIEPIH 3EPTTEY.

HU3Y4YCHUC HCTOPHUYCCKHUX AaCIICKTOB pPa3BUTHUA
Mar€éMaTukKu C ICJIbIO yI‘Hy6HeHI/ISI ITOHHMMaHHUA
OCHOBHBIX MAaTEMAaTHUYCCKUX KOHHCHHHﬁ,
METOJO0B H TGOpI/If/'I, a TaK)XXC HX 3BOJIIOIUU B
Pa3JIMIHBIC UCTOPHUYCCKHC IITOXH.

Study of the historical aspects of the
development of mathematics in order to deepen
the understanding of basic mathematical
concepts, methods and theories, as well as their
evolution in different historical epochs.

Oxbvimy nomuceci / Pezynomamut o6yuenusn / Learnin gout comes

Kyperbl ¢3TTi asiKraraHHaH KeiH Oitim
aJymbLiap:

1 MmaTreMaTHKaHbIH TYKBIpBIMIAMaJIbIK
KOHE TEOPHSUIBIK HET137EPiH, OJIAp.IbIH FHUIBIM
MEH KYHJABUIBIKTapAbIH aJlbl KyleciHaeri
OpHBIH, JaMy TapuXbl MEH Ka3ipri *arJailblH
011y *XKoHE TYCIHY;

2 ipremi  MaTeMaTHKaIbIK  3aHJIap  MEH
TeopusuIap Typajbl OLTIM KYHeciH MEeHrepy;

3 MareMaTHKaJbIK €CenTepll YHbIMIAacThIpy,
KOO JKOHE LIEIy JaFAbUIapblH MEHTEPY;

4 akmapaTThl aiy, cakray, OHJIeYy KOHE
Oepy/iH MpaKTHKAJIBIK €CeNTepiH MIelly YIIiH
MaTeMaTHKAIBIK anmnapaTThl KOHE 3aMaHayd
aKMapaTThIK-KOMMYHHKAIHSITBIK
TEXHOJIOTUSUIAP.IBI TIAli1anany;

5  3annmapnasl, epexenep/i, aHbIKTaMallapbl,
MaTeMaTHKAJIBIK €CENTep/i IIbIFapyIbl KOHE
oJlap/ibl IIEeNIy/l Ka3aK, OpbIC JKOHE aFbUIIIBIH
TIEpIHAC TYKBIPbIMAAY;

6  oneMHIH Kazipri JKapaTblUIbICTaHy-
FBUIBIMU  OCMHECIHIH HEri3ri KarujajapblH
TYCIHY JKOHE TYXKbBIPbIMJAY, FBUIBIM  MEH
TCXHUKAHBIH IaMy

IMocae ycnemHoro
o0yuaruuecs Oyayr:
1 3HaTh W TNOHMMATh KOHLEMNTYyaJbHbIE U

3aBeplIeHusl Kypca

TEOPETUYECKUE OCHOBBI MATEMATHUKH, UX
MeCTO B 0OIIell cucreMe HayK U LEHHOCTEH,
HUCTOPHUIO pa3BUTHS 174 COBPEMEHHOE
COCTOSIHUE;

2 BIaJCTh cCUCTEMOH 3HAaHUH 0
(yHIaMEHTAIbHBIX MAaTEeMAaTUYECKUX 3aKOHAX
U TEOPUSIX;

3 BHaJeTh HaBBIKAMH OpraHu3allH,

[IOCTAHOBKM M pELIEHUS MaTeMaTHYeCKUX
3a1ad4;

4 HCTONb30BaTh MaTeMaTHYECKUH ammapar
u COBPEMEHHBIE UH(pOPMAaIMOHHO-
KOMMYHHKAI[MOHHBIE TEXHOJIOTHH JUTSE
pelIeHns TPaKTUYECKUX 3a4ad IOJIy4yeHUs,

XpaHEHHs, 00paboTKu u nepenayn
nH(pOpMaIHH;
5 ¢opmynupoBaTh 3aKOHBI, IpaBuia,

OTpeseNieHus], MOCTAHOBKY MAaTeMaTHYEeCKUX
3a/a4, ¥ UX pEHIeHHe Ha Ka3aXCKOM, PYCCKOM
U aHTJIMHACKOM S3BIKaX;

6 moHuMaTh W (HOPMYITUPOBATH OCHOBHBIE

After successful completion of the course,
students will be:

1 to know and understand the conceptual and
theoretical foundations of mathematics, their
place in the general system of sciences and
values, the history of development and the
current state;

2 possess a system of knowledge about
fundamental mathematical laws and theories;
3 possess the skills of organizing, setting and
solving mathematical problems;

4 use mathematical apparatus and modern
information and communication technologies
to solve practical problems of obtaining,

storing, processing and  transmitting
information;
5 formulate laws, rules, definitions,

formulation of mathematical problems, and
their solution in Kazakh, Russian and English;

6 understand and formulate the main provisions
of the modern natural science picture of the
world, adequately assess the direction of
development of
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II0JIO’KECHHUS COBPEMEHHOMU
€CTECTBEHHOHAY4YHOU KapTUHBI MHpa,
aZIcKBaTHO OLICHMBATh HAIIPABIICHUE Pa3BUTHUSA
HAaYKH U TCXHUKU

Ilpepexeuzummepi / Ilpepexeuzumut / Prerequisites

FruteiM Tapuxel MeH uocodusicer

‘ Hctopus u ¢uocodust HayKu

\ History and Philosophy of science

Kypcmuiy kbickawa mazmynst / Kpamrkoe codepicanue kypca/ Course summary

MatemaTukaHblH JaMy Ke3eHAEpiHIH Kyhemneyi.
Kpitaii, BaBwion mnarmaneirsl (BaBunonwus),
Erumer, rpek MareMaTHKachl, AJCKCAHAPUS
Ke3eHi, YHaicTaH xoHe Apab xamudarbl, opra
FachIp. DTmoOXa BO3POXKACHHS. AHATUTHKAIBIK
reoMeTpusi, MareMaTukanelK Tanjaay, Kasipri
3aMaHFBI MaTeMaTHKa, MaTeMaTHKAJIBIK
KAaTaH[BbIK.

Knaccudukanms MeproI0B pa3BUTHS
matemaTuky. Kwutail, BaBUJIOHCKOE I11apCTBO
(BaBunionus), Eruner, I'pedyeckass maremaruka,
Anekcannpuiickuii epuoa, Muaus u Apadbckuii
Xamudar, Cpenaue Beka. D1oxa BO3POKICHHSL.
AHanuTu4ecKkass TeOMETpHUs, MaTeMaTHUYEeCKUM
aHaJIM3, COBpEMEHHast MaTeMaTHKa,
MaTeMaTH4YecKasi CTpOrocCTh.

Classification of periods of mathematics
development. China, the Babylonian Kingdom
(Babylonia), Egypt, Greek mathematics, the

Alexandrian period, India and the Arab
Caliphate, the Middle ages. Renaissance.
Analytical geometry, mathematical analysis,

modern mathematics, mathematical rigor.

bazoapnama scemexuici / Pykosooumens npozpammst/ Programme manager

JemucenoB bepuk HypraznnoBuu

‘ JemucenoB bepuk HypraznHoBuu

| Demisenov Berik Nurtazinovich
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