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Kipicne

DNEeKTUBTI TOHACP KaTalorbl OKBITYIBIH KpEeIUTTIK >Kyieci OoiibiHIIa
KYPacCTBIPbUIAILI. JJCKTUBTI TOHACP KaTaJOThl >KYWEJIEHTeH TaHAay OOWBIHIIA
MIOH/IEP TI3IMIH KOHE OJIapAbIH KbICKA CHITATTaMAaChIH KapacThIPaIbl.

MaructpaHT MaMaHIBIKTapJbIH MIHJAETTI KOMIIOHEHT/’KOFapbl OKY OpPHBI
KOMITOHEHTIHIH ITOHIEPiH MEHI€PYMEH KaTap, YChIHBUIBIN OThIPFaH TaHJaay OOWBIHIIA
MIOHJIEPl TaHIaIl adybl THIC.

ONeKTUBTI TOHJAEPJl TaHJayFa »JJBai3ep KeHec Oepeai. Maructpanr
sABai3epMeH Oipiiece OTBIPHIN, MAaruCTPAHTTHIH EKE OKY >KOCHapblH Kypy YILIH
MOHEpre ’a3bUly HbICAHBIH TOJTHIPAIbI.

Kypmerti Maructpant! bimiM Oepy TpaeKTOPUSICHIHBIH OIpTYTAaCTHIFBIHBIH
oinacteipbutybl  Ci3lliH OoJjlalakra MaMaH peTiHJE KOciOW JallbIHBIFBIHBI3ABIH
JIEHIei1HEe BIKIAJ €TETIHIH €CTE€ CAKTaybIHbI3 KEPEK.

BBenenue

[Ipy KpenUTHOM TEXHOJNOrMU OO0ydeHHs pa3padaTbIBaeTCsl  KaTalor
ANIEKTUBHBIX JUCHUIUIMH, KOTOPBIA MpEACTAaBIsIET COOOW CHCTEeMaTU3UPOBAHHBIN
MepeYeHb IMCLUUILIMH KOMIIOHEHTA MO BBIOOPY U COAEPKUT KPATKOE UX OINKCAHUE.

Hapsiny ¢ u3yueHueM JUCHUIUIMH 00s13aTEIBHOTO / By30BCKOTO KOMIIOHEHTA,
MarucTpaHT JOJKEH BHIOPATh IS U3yUEHUs JUCLMILIMHBI KOMIIOHEHTA 10 BBIOODY.

KoHncynpTamnuu mno BeIOOPY 3JIEKTUBHBIX JUCHMIUIMH JaeT 31Baizep. Bmecte ¢
HUM MarucTpaHT 3amlojHseT (opMy 3alMCH Ha JTUCUUIUIMHBI Ui cocTtaBneHus UYII
(MHAMBUAYATBLHOTO YUYEOHOTO IJIaHa).

VYBaxkaemble MaructpaHtbl! BakHO NOMHHTB, YTO OT TOIO, HACKOJBbKO
MPOJlyMaHHOW M 1esocTHOM OyaeT Bama oOpa3zoBarenbHas TpPacKTOPHs, 3aBUCHUT
ypoBeHb Bamieil npodeccuoHanbHOM MOArOTOBKH, KaK Oy IyIIero CueaiucTa.

Introduction

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

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

Advising on the choice of elective disciplines gives the adviser. Together with
him a Master student fills in an enrollment 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 0oiibIHIIIA 3JIEKTUBTI MOHAEPAi 001y /

Pacnpeueneﬂne JICEKTUBHbLIX NTUCHUIIJIUH 110 CEMECTPaM /

Distribution of elective courses by semester

Kpenutrep | Akagemus
caubl / JIBIK
Kon-Bo Ke3eH/
[Monnin ataysl / HaumenoBanue nuciumiuasl / The name of the discipline KPEIUTOB/ Axan
Number of | mnepuon/
credits Academic
period
MareMatukaHbiH GUI0COPUIIBIK cypakTapbl/Pumocodckrne BOmpockl S 1
matematuku/Philosophical Questions of Mathematics
Maremaruka qamybIiHbIH Tapuxbl/FIcTOpHs pa3BUTHs MaTeMaTHKu/
History of the Development of Mathematics
MatemaTukaibIK (PU3UKaHBIH XoHE TU((EpCHIHATIBIK TCHACYICPAiH 5 2
KOCBIMILIA Tapayiapbl/JlonoNHUTEIbHbIC TTIaBbl MATEMAaTHYECKON (DU3UKHU U
muddepeHInaTbHbIX YPaBHEHHH/
Additional chapters of mathematical physics and differential equations
KommyTrarusri anredpa/KommyratusHas anredpa/Commutative algebra
Matematukaaarbl CTAaHAAPTTHI EMEC TallChIpMaiap MEH 3epTTEYyIILTIK 5 2
omicrep/HecTanmapTHbIC 3a1a91 U UCCIIEI0BATEIIBCKUE TTOIXOIBI B
marematrke/Non-standard problems and inquiry-based approaches in
mathematics
durypanap/sl cany KoHE KeCKiH/IeY ecenTepiH ISty aaicreMect/
MeTtouka pemeHus 3a1ad Ha TIOCTPOSHUE B H300pakeHue Guryp/
Methodology for solving problems for the construction and image of figures
ABtomopdusmiep Tontapsl/I pymmsl aBToMophru3MoB/ 5 2
Group of Automorphisms
AcconmaTuBke kaKbiH cakuHanap/Kosbiia 6J1M3K1e K accoruaTuBHBIM/
The Rings are Nearly Associative
Jlokanapl-HUINOTEHTTI Juddepennnanaaynap/JIokaabHO-HUIBIOTEHTHBIE 3) 3
muddepenumpoanus /Locally nilpotent derivations
JIn anreOpachl xoHe oJap/IbIH aBToMopusmaepi /Anredpa Jlu u ux
aBToMop¢u3sMmel /Lie Algebra and Their Automorphisms
Kasipri matemaruka/CoBpeMeHHast MaTematuka/Modern Mathematics 5 3
EcenTey maTemaTHKachIHBIH 3aMaHyH dicTepi/
CoBpeMeHHbIE METO/Ibl BEIYMCIUTEIbHON MaTeMaTUKH/
Modern Methods of Computational Mathematics
Kesneiicok mponecrep/iy Teopusicsl/ Teopus cirydaifHbIX MTPOLECCOB/ 5 3

Theory of Random Processes

ANropuTMIEp KHE €CenTey TEOPUsChl/ AJTOPUTMBI U TEOPHSI BHIUMCIEHUI/
Algorithms and Theory of Computations




year 1

1 1 oKy KbUIBIHA APHAJIFaH JIEKTUBTIK MIHAEP / DJIeKTUBHBbIe TUCHUIIMHBI U1 1 roga o0y4enus/ Elective courses for

Mamemamukanviy punocogpuanvix cypakmapul /@unocogpckue eonpocvl mamemamuxu/Philosophical Questions of Mathematics

Oky maxcamul / Yueonas yenv/ Purpose

MaTeMaTHKara KaTBICTBI bunocopusITBIK
aCTICKTLIEp MEH HETI3Ti YFBIMAApPIBl 3EpTTEY,
MaruCTPaHTTAPAbIH  CBHIHM  OWJaybl  MEH
AQHAJTMTHKAJTBIK JIaFIbUIAPBIH JaMBITY,
MaTeMaTHKara KaTBICTHI oprypi
GMI0COMUSIIBIK  TYCIHIKTEp MEH UAessIapabl
Tangan, Oaranai 01y

HU3YyYCHUC (1)I/IJ'IOCO(1)CKI/IX ACIICKTOB M OCHOBHBIX

KOHIIEMIINM, CBA3aHHBIX C  MaTeMaTHKOM,
pa3BUTHE KPUTHUYECKOTO MBIIITICHUS n
AHAIMTUYECKUX HaBBIKOB MAarucTpaHTOB,
CIIOCOOHOCTh ~ aHAJIM3MPOBAaTh M  OIICHUBATH

pasznuuHble (GUI0COPCKHE KOHICIHA U HJCH,
CBSI3aHHBIE C MATEMATHKOM

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

namuceci / Pezynomamut ooyuenusn / Learning 0

utcomes

Kyperbl ¢dTTi asiKTaraHHaH KeWiH Oiixim
aJymbLiap:

1 MaTeMaTHKaHBIH TY)KbIPIMIAMAJIBIK KOHE
TEOPHSUIBIK HET131€piH, OJIap/IblH FHUIBIM MEH
KYHJIBUTBIKTAPIBIH JKaJIIIbI dKYHEeCIHACT1
OpHBIH, JTaMy TapuXbl MEH Ka31pri >kar1ailblH
0111y JK9HE TYCIHY;

2 iprem  MaTeMaTHKaIbIK  3aHAap  MeH
TeopHsIap TypaJibl OLTIM KYHeciH MeHTepy;

3 MaTeMaTHKalbIK ecenTepii YHbIMAACThIpY,
KOIO KOHE LICIy JIaFIbUIapblH MEHTEPY;

4 akmapaTThl ally, Ccakray, OHJEY MKoHe
OepyiH MpaKTUKAJIbIK €CeNTEepiH HIeNly YIIiH

IMocae ycnemHoro
o0yuawmuecs Oyayr:
1 3Hare W IIOHUMATH KOHICIITYaJIbHBIC U

3aBeplIeHHs1 Kypca

TEOPETUUYECKHE OCHOBBI MATE€MATHKH, UX
MecTO B OOlIeil cucteMe HayK U IIEHHOCTEH,
HUCTOPHIO pa3BUTHUSA u COBPEMEHHOE
COCTOSIHUE;

2 BIAAeTh CHUCTEMOH 3HAaHUU 0
(dbyHIaMEHTATBHBIX MAaTEMAaTHYECKUX 3aKOHAX
U TEOPUSIX;

3 BIAACTH HaBBEIKAMH OpraHu3aI,

MOCTAHOBKM M PEIICHUS MaTeMaTHYECKUX
3a/1a4;

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

MaTeMaTUKAIBIK allapaTThl XKOHE 3amMaHayd | 4 WCIONb30BaTh Maremartudeckuii ammapar | to solve practical problems of obtaining,
aKIapaTThIK-KOMMYHHUKAIHSITBIK " COBPEMCHHBIC uHpopmarmonno- | Storing,  processing and  transmitting
TEXHOJIOTUSUIAPABI ali1anany; KOMMYHHKAI[MOHHBIE TEXHOJIOTUH JUTS information;

5  3BaHgapisl, epexenep/i, aHbIKTaMaaap/Ibl, pCIICHHST TMPaKTHYECKUX 3a/1a4  IOJyUCHHS, 5 formulate laws, rules, definitions,
MaTeMaTHKAJIBIK €CeNTepAl IIbIFapyJbl KOHE | XpaHEeHHMS, 00paboTKu U nepenaun | formulation of mathematical problems, and




OJIapIbl ISyl Ka3aK, OPBIC )KOHE aFbUIIIBIH
TUIAEPIHAE TYKBIPBIM/IAY;

6 oneMHIH Kazipri JKapaTbUIbICTaHY-
FBUIBIMU OCWHECIHIH HETi3ri KaruaajapblH
TYCIHY JKOHE TYXKBIPBIM/IAy, FBUIBIM MEH
TEXHUKAHBIH JaMy OarbIThIH Oaranay

uH(pOpMAIHH;

5 ¢dopmynupoBathb 3aKOHBI, IIPaBUIIA,
ONpEIEICHUs, IOCTAHOBKY MAaTE€MaTHYECKUX
3a/1a4, ¥ UX PEIICHHE Ha Ka3aXCKOM, PyCCKOM
U QHTJIMHACKOM S3BIKaX;

6 noHumMatb U (OPMYIMPOBATH OCHOBHBIE
[IOJI0KEHUS COBPEMEHHOMN
€CTECTBEHHOHAYUYHOU KapTUHBI Mupa,
aJICKBaTHO OLICHHWBAaTh HAIPABJIICHUE PA3ZBUTHUS
HAYKHU U TEXHUKHU

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 science and technology

Kypcmuiy kbickauwia mazmynwt / Kpamkoe codepcanue Kypca/ C

ourse summary

MaremaTka KOHE LIBIHABIK MaTEeMaTHUKaHBIH
HETi3rl  QUIOCOQUSIIBIK  Moceleci  peTiHAe.
Kazipri maremaTukaza emip cypy Maceieci.
OyHKIMS ~ KopularaH OOJMBICTBIH  KOpIHICI
peringe. @Dunocodus KOHE  MaTeMaTUKa
(buI0cOPUACHIHBIH Ka31pri KarJaibl.

Bompocsr ¢dbunmocodckoro 000CHOBaHUS
MareMatuku. Mcropusa Bompoca. Maremaruka u
JeMCTBUTENIBHOCTh KaKk OCHOBHOW (pusocodcekuii
BOIIPOC MaTE€MaTHKH. [IpoGnema
CYLIECTBOBAHMSI B COBPEMEHHOW MAaTE€MaTHKE.
@yHKIMA  KaKk  OTPaKEHHE  OKpYyXKarollen
NecTBUTENBHOCTH. (COBPEMEHHOE COCTOSIHHE
¢bunocopun 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.

ITocmpexsusummepi / [locmpexeuszumeut/ Postrequis

ites

MatemaTukaHbl OKBITY 9JicTeMecl OOWbIHINA
FBUIBIMU-3EPTTEY JKYMBICHIH YHBIMIACTBIPY

Opranuzanus HAayYHO-UCCIEN0BATEIbCKON
paboThI o METOAMKE MpenoiaBaHus
MaTeMaTHuKN

Organization of research work on the

methodology of teaching mathematics

bazoaphama rcemexuiici / Pykosooumens npozpammel/ Programme manager

Hemucenos bepuk Hyprazunosuu

‘ Jemucenos bepuk HyprazunoBuu

| Demisenov Berik Nurtazinovich




Mamemamuka damyvinviy mapuxvl/Hcemopus pazsumus mamemamuxu/History of the Development of Mathematics

OKy makcamut / Yueonan yenv/ Purpose

HEri3ri MaTeMaTUKAIbIK YFBIMIAPIBI, SIICTEP
MEH TeOpHsUIapbl, COHAN-aK OJapbIH OPTYpIIi
TApUXH  JQyipiepJeri SBONIOUMUACHIH TEepPEeH
TYCiHY MaKcaTbhIH/1a MaTeMAaTUKaHbIH
JTAMYBIHBIH TAPUXH ACTICKTUICPIH 3ePTTey.

HU3Y4YCHUC MCTOPHUYCCKUX ACIICKTOB PA3BUTHUA
MaT€éMaTuKu C LCJIbIO er'IY6J'ICHI/I$I IIOHUMaHUus1
OCHOBHBIX MATCMAaTHYCCKUX KOHLIGHL[I/Iﬁ,
MCTOOAOB H TeOpI/Iﬁ, a TaKKXC HX 3BOJJKOIHH B
PA3JIMYIHBIC UCTOPHUYCCKUC SIMOXH.

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.

Okbimy namuoiceci / Pezynomamut 00yuenun / Learnin gout comes

Kypcerbl ¢3TTi asiKTaraHHaH KeWiH Oixim
aJymbLiap:

1 MaTeMaTHKaHBIH TYKBIPBIMAAMaJIBIK
MKOHE TEOPUSIIBIK HEr13/1€piH, 0Jap/IblH FhUIBIM
MEH KYHABUIBIKTapABIH JKaJbl JKyHeciHaeri
OpHBIH, JaMy TapuXbl MEH Ka3ipri »KafaalblH
011y JK9HE TYCIHY;

2 iprejmi  MaTeMaTHKaIbIK  3aHIap  MEH
TeopHsIap TypaJibl OLTIM KYHeCiH MEHrepy;

3 MaTeMaTHKalbIK ecenTepil YHbIMAACThIpY,
KOIO JKOHE IIeTy JaFAbUIapbiH MEHTepY;

4 akmapaTThl ally, Ccakray, OHJEYy MKoHe
Oepy/iH MpaKTUKAJIBIK €CENTEPiH LNy YIIiH
MaTeMaTHKAJIbIK amnmapaTThl jKOHE 3aMaHayu
aKMapaTTHIK-KOMMYHHUKAIHSUTBIK
TEXHOJIOTUSUIap bl Naiiianany;

5 3anpapnsl, epexenep/l, aHbIKTaMaaapsl,
MaTeMaTHKAJIbIK €CEeNTep/i LIbIFapyJbl KOHE
oJlapIpl MIENTy Ii Ka3aK, OPBIC JKOHE aFbUIIIBIH
TUIIEPIHE TYKBIPBIMIAY;

6 onemHIH Kazipri JKapaTbUIbICTaHY-
FBUIBIMA OCMHECIHIH HETI3T KaruJalapblH
TYCIHY JKOHE TYXKBIPHIMIAy, FBUIBIM  MEH

TCXHUKAHBIH JaMy

MMocae ycnemHoro
odyuyarwmuecs Oyayr:
1 3HATb W ITIOHUMATh KOHUCHUTYAJIBHBIC H

3aBeplIeHUs Kypca

TEOPETUYECKUE OCHOBBI MaT€MaTHUKH, HX
MeCTO B OOLIell cucTtemMe HayK U LEHHOCTEH,
HCTOPUIO pa3BUTHSA u COBPEMEHHOE
COCTOSIHHE;

2 BIAageTh CHUCTEMOH 3HaHUU 0
byHIaMEHTAIBHBIX MAaTEeMAaTHYECKUX 3aKOHAX
U TEOPUSX;

3 BIageTh HaBBEIKAMH OpraHu3aIuy,

[OCTAaHOBKM M pEIIeHHs MaTeMaTUYecKUX
3a1ad;

4  WCHOJB30BATh MAaTEMATUYECKHH ammapar
17§ COBpPEMEHHBIC WH(POPMAIIMOHHO-
KOMMYHHUKAI[HOHHBIE TEXHOJIOTHH JUIst
pelIeHHsT TPAKTHYECKUX 3a/ad  ITOJyYeHUs,
XpaHEeHUs, 00paboTKu " neperayu
uH(popMaLnu;

5 ¢opmynupoBaTh 3aKOHBI, npaBuia,
OTIPENIeNICHNs, MMOCTAaHOBKY MAaTeMaTHYECKHX
3aj]lay, U UX pelIeHHe Ha Ka3aXCKOM, PyCCKOM
W QHTJIMHCKOM S3BIKaX;

6 nonuMath U (HOPMYJIHPOBATH OCHOBHBIC

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

9




[IOJI0KEHUS COBPEMEHHOMN
€CTECTBEHHOHAYYHOU KapTUHbI MUpa,
aJICKBaTHO OLICHMBATh HAIIPABICHUE Pa3BUTUSA
HAyKHU U TEXHUKHU

Kypcmuiy kbickawa mazmynst / Kpamkoe codepicanue xkypca/ C

ourse summary

MatemaTukaHblH JaMy Ke3eHAEpiHiH KyHheneyi.
Kpitaii, BaBwion mnartmaneirel (BaBuiaonus),
Erumer, rpek MareMaTHKachl, AJEKCaHAPUS
Ke3eHi, YHaicTaH xoHe Apal xamudarel, opra
Fachlp. DMoxa BO3POXKACHUS. AHATUTHKAIBIK
reoMeTpusi, MaremMaTuKaiablK Talnaay, Kasipri
3aMaHFbl MaTeMaTHKa, MaTeMaTHKAJIbIK
KAaTaH]IbIK.

Knaccudukanus MEpHOJI0B pa3BUTHUSA
maremaTtuku. Kwuraii, BaBwiIOHCKOE LApPCTBO
(BaBwiionus), Eruner, I'pedyeckass maremaTuka,
Anexcanapuiickuil nepuon, Muaus u ApaOckuii
Xanmudat, Cpennue Beka. Imoxa BO3POKIACHHUS.
AHanuTHYeCKass TEOMETPUsA, MaTEeMaTHYECKU
aHaIu3, COBpEMEHHas MaTeMaTuKa,
MAaTeMaTU4YeCKasi CTPOTOCTb.

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.

ites

Ecentey MmaTemMaTHKachIHBIH 3aMaHyH 9/1icTepl

ITocmpexsusummepi / [locmpexeuszumeut/ Postrequis
COBpeMCHHI)IC METOAbI BEIUHCIIATEILHON
MaTEeMaTHKU

Modern Methods of Computational Mathematics

bazoapnama scemexuici / Pykosooumens npozpammst/ Programme manager

Jemucenos bepuk Hypraznnouu

Jemucenos bepuk HypraznHoBuu

| Demisenov Berik Nurtazinovich
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Mamemamukanvlk pusukanviy sHcone oughghepenyuanovik menoeynepoiy Kocvimuia mapaynapul / /lonoanumensHole 21a6bl MamemMamuieckou
dusuku u ougppepenyuanvnvix ypasnenuit / Additional chapters of mathematical physics and differential equations

Oky maxcamul / Yueonan yenv/ Purpose

MexaHUKaIbIK KoHE (U3HKAIBIK €CenTep/Il

L[aTB npeaACTaBJICHHUC 0 IMIPUMEHCHUU

To provide an understanding of the application

memryne  aupdepeHumanablk - Tenaeyiepai | nmuddepenumansaeix  ypaBHenuit B pemenun | Of differential equations in solving mechanical
KOJIJJaHy Typajibl TYCiHIK Oepy MEXaHUYECKUX U (DU3NYECKHX 3a/1ad and physical problems
Okbimy namusiceci / Pezynomamot ooyuenusn / Learnin goutcomes

KypcTsbl ¢oTTi asgKTaFaHHAH KeiliH Oitim
aJymbliap:

1 TeHJeyHdiH TYpiH aHBIKTay, IIeKeapabIK
ecenTep iy menrimid Tady;

2 (u3MKaIbIK MpOLECTEP/ll MOJENIb/ICY YILIiH
TEHACYICPl KOJIaHy;

3 runepOonambiK JKOHE napaboabIK
tenaeynep yuin Komm eceOiniy menriMaepin
Tady;

4 TONKBIHABIK TCHJCYAlI IIBIFApy; IKBUTY
OTKI3TIIITIK TEHELY1;

59p Typnmi  Tunrteri  (runepOOJabIK,
napaboaibIK JKOHE AJUTATITUKAIBIK)
KapThUTan TYBIHBLIAPIAFbI
mubdepeHIMANABIK — TEHACYJIepIAiH  Herisri
€CenTepiH MIEIyAIH 9ICTEPIH MEHTePY;
MarucTpaHTTBIH  OoNamiaKk  MaMaHABIFbIHA

OailylaHBICThI KOJAaHOaIbl ecenTepAl ey .

Hocae ycnemHoro
odyuarouuecs Oyayr:

3aBeplIeHHs Kypca

1 OIpCACIATh THII YPaBHCHHA, HaXOAUTb
pPEeUICHUA KPACBbIX 3a1a4;
2 IIPUMCHATDb YpaBHCHHU I

MOJIeTUpOBaHUs (U3UUECKUX MPOIECCOB;
3 HaxoauTh pemeHus 3amaun Komm is

YpaBHEHUH TUNEepOOINIECKOTO 51
napaboJIMYeCcKOTO THUIIOB;
4 BBIBOJUTH BOJIHOBOE YpaBHEHUE;

ypaBHEHHE TENIONPOBOJHOCTH;

5 BIaJeTh METOJaMM pEIICHUS OCHOBHBIX
3amad  AuddepeHuanbHbIX ypaBHEHUH B
YaCTHBIX MPOU3BOAHBIX pPa3JIWYHOIO THUIIA
(runepboaMYecKoro, MapaboOIMYECKOro H
AJUITUIITHYECKOTO0);

pEIINTh MNPUKIAAHBIX 3a7ad, CBS3aHHBIX C
OyayleH cenualbHOCThI0 MaruCTPaHTa.

After successful completion of the course,
students will be:

1 determine the type of equation,
solutions to boundary value problems;
2apply 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

Kypcmuiny kbickawia mazmynst / Kpamkoe codepoacanue kypca/ Course summary

MocerneHi  JyphIc KOO JKOHE JYPBIC eMec
TarchIpMatapabIH MBICAIAAPHI.
MareMatukanplk (U3UKa TEHACYJIEpl MeH
eKiHIm  perti ngepOec  TybIHABLIApH  Oap

TEHIIEYJep KYHECIH JKIKTEYy JKOHE OJIapIbl
KaHOHJBIK Typre kentipy. HamamOep, Ilyaccon

KoppektHocTh IIOCTAHOBKHU 3azayu u
pUMepbl HEKOPPEKTHO MOCTABICHHBIX 3a/ay.
Knaccudukanus ypaBHEeHUH MaTeMaTHYECKOM
GU3MKH M CHCTEM YpPAaBHEHUH C YaCTHBIMH
MPOU3BOIHBIMU BTOPOTO nopsika u
INpUBCACHUC HWX K KAaHOHHMYCCKOMY BHAOY.

The correctness of the problem statement and
examples of incorrectly set tasks. Classification
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
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xoHe Kupxrodp dopmymanaper. J{roamens
dbopMyrackl JKOHE OHBI TETEPOrCHII TEHICY
yuria Komm maceneciH mienry yimiiH KOJJIaHy.
Komn ecebiHiH XbUTY OTKI3TIIITIK TEHACY1 YIIIH
memimi. I[lyaccon  @opmynacel.  Aparnac
€CernTep/Ii MENTy IiH YKaIFbI3IbIFbI

DopmyIisl Hanambepa, I[lyaccona wu
Kupxrodpa. dPopmyna [rwamens u ero
NpUMEHEHUS IS penieHus 3anaun Komwm ans
HEOJHOPOJAHOIr0 ypaBHeHUs. Pemenue 3anaun
Komm pns ypaBHEHUs TEIJIONPOBOJIHOCTH.
dopmyna IIyaccona. EnuncTBEeHHOCTH
pelLIeHHs] CMENIaHHbIX 3a1a4.

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.

ITocmpexsusummepi / [locmpexeusumept/ Postrequis

ites

KommiekceTi aiHbIMab! QyHKIUS TEOPUSCHIH
3epTTey

N3yuenne (GYHKIMK ~ KOMIUJIEKCHOM

MepEMEHHOMN

TEOpUu

Study of the theory of the function of a complex
variable

bazoaprama rcemexwuici / Pykosooumens npozpammel/ Programme manager

AnmMbaeB ALA.

‘ AnnmbaeB A.A.

‘ Alimbayev A.A.
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Kommymamusmi anzeopa/Kommymamuenasn anzeopa/ Commutative algebra

OKy makcamut / Yueonan yenv/ Purpose

OlTiM anymibulapFra KOMMYTATHBTI CaKMHAIAp | (OPMHUPOBAHKE y obyuaronmxcs | formation of students' systematic knowledge of
JKOHE OJIapJblH KOJIIAHBUTYBl Typajibl >KYHENi | CHCTEMaTHYECKHX 3HaHHH O KOMMYTaTHBHBIX | commutative rings and their applications,
oM KAJIBIITACTBIPY, MaTeMaTHKAJIBIK | KOJIbIlaX © WX npuMeHeHusx, pasButuu | development of mathematical thinking, logical
OWNayblH,  JIOTUKAIbIK  OWIAayblH  JKOHE | MATEMAaTHYECKOro MbIIUICHHs, Jorudeckoro | reasoning and skills of analyzing algebraic
ayreOpabIK KYpPBUIBIMIAP AbI TaJIaay | MBIIUICHUS Hu HAaBBIKOB aHanu3sa | structures
T IbIJIAPBIH TAMBITY. anredpanyecKux CTPYKTYP.

Okbimy namudiceci / Pezynomamot 0oyuenusn / Learning outcomes

Kyperbl ¢3TTi asiKraraHHaH KeHiH OiiiM
aJyumbLiap:

1. Kypc Ma3MyHBIHBIH TEOPHUSJIBIK HETi3JIepiH
oury;

2. KOMMYTaTHMBTI ajreOpaiaplarbl opTypii
€CeTITeY O/IICTEPiH aHBIKTAY KOHE aXKBIPaTYy;

3. ©3 Cce3IMEH alThIN, TeopemajapiAbl KaiTa
anTy;

4.  KOMMYTaTHBTI
omicTepi KOJIIaHy;
5. Heriznep/i ecenTeyl TaHaay *KoHe KOJIJJaHy;
6. anbIHFaH HOTWXKENEepHl Tanjgay JKoHe
CaJIBICTBIPY, (pOopMyIaiapsl MbIFapy;

7. nonmenpemenepil KIKTey KoHE Mocelenepii
HIenry

8. momenjeyre opTypil TOCUIIEPAl CATBICTBIPY
KoHe Oarasnay KoHe JaJenl 6arama YChIHY

anreOpaiarbl  HETI3ri

[Hocae ycnemHoro
odyuarouuecs Oyayr:
1. 3HaThb TEOPETUYECKUE OCHOBBI COJCpPIKAHUS
Kypca;

2. ompeAensaTh U OTINYATh PA3IUYHbIE METObI
BBIYUCJICHUA B KOMMYTAaTUBHBIX anre6pax;

3aBeplIeHHs] Kypca

3. BbIpaxaTh COOCTBEHHBIMHM CIIOBaMHU U
nepeopMyIupoBaTh TEOPEMBI;

4. OpuUMEHATh  OCHOBHBIE  METOIbl B
KOMMYTaTHBHOH aireope;

5. BbIOMpaThb W HCHOJB30BATh BBIYMCIICHUE
0a3ucos;

6. aHaTM3UpPOBaTh U CPABHUBATH IMOTyUYEHHBIE
pe3yNbTaThl, BEIBOJUTH (GOPMYJIBI;

7. xnaccuuIUpOBAaTh  JIOKa3aTelbCcTBA U

peliaTth 3a1a4un
8. CpaBHUBATh M OLIEHUBATh PA3HBIE MOAXOJbI
JI0KAa3aTeIbCTB u apryMEeHTHPOBAHO
IpeJyIarath aJlbTepHATHBHbIC

After successful completion of the course,
students will be:

1. know the theoretical
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

foundations of the

Kypcmuiy kbickauwa mazmynot / Kpamxoe cooeparcanue kypca/ Course summary

Cakunanap JKOHE CaKWHaIapbIH
romoMopdusmaepi. Maeannap. dakropcakuna.
H3nnik O3nrimrep. HUImoTeHTTI 31eMeHTTEp.

Kompia u romomopdusmel komen. Mneansl.
®akTtopkonbia. Jemurenu Hyia. HUIbnoTeHTHI.
Enununel. [IpocTeie mieanbl 1 MaKCUMAJIbHBIC

Rings and homomorphisms of rings. Ideals. The
ring factor. Zero divisors. Nilpotent. Units.
Prime ideals and maximal ideals. Nilradical and
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bipmikrep.  Kapamaiibim  wugeanmap  xKoHe
MaKCUMaJIbl  uaeangap. Hwumbpagukan xoHe
JlxelkoOCcoH paJMKaIbL. Wneannapra
KOJITaHAThIH amaigap. KeHelTy skoHe TapbuiTy.
Mopynbaep KOHE MOJTYJIbJICP/IiH
roMmomopbusmaepi. lmki Moaynbaep KoHE
dakrop moxynwaepi. CyOMomynbaep OOWBIHINA
omepanusuiap.  Tik  KOCBIHABI ~ JKOHE  TIK
K30CHTIH/Il, aKbIPIIBI TYBIHAAIFAH MOIYJIbIEP

uzaeansl. Hunbpanukan u pagukan /[xekobcona.
Onepanuu Haxg wujaecanamu. Pacmmpenue u
cyxeHue. Moayiu ¥ roMOMOP(PHU3MBI MOJYJIEH.
IMonmonynn u daxtop-mMoxynu. Onepanuu Haj
noamoayiasmu. Ilpsimas cymma u  mpsimoe
npousBeneHre. KoHEUHONOPOKACHHBIE MOLYJIH.

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.

ITocmpexsusummepi / [locmpexeusumeut/ Postrequis

ites

Jlokanaer-uuamoTeHTTi nud depenmangaynap,
Kaszipri matemaTuka

JloKaIbHO-HUJIBIIOTEHTHBIE
muddepentmponanus, CoBpeMeHHas
MaTeMaTHKa

Locally nilpotent derivations,
Modern Mathematics

bazoapnama scemexuici / Pykosooumens npozpammst/ Programme manager

AmmmOaeB A.A.

| Amvbaes A.A.

| Alimbayev A.A.
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Mamemamukaoazvl cmanoapmmol emec mancolpmanap meHn sepmmeyuinik aoicmep/Hecmanoapmmuwie 3a0auu u uccnedoeamenbckue nooxoowl é
mamemamure/Non-standard problems and inquiry-based approaches in mathematics

Oky maxcamul / Yueonan yenv/ Purpose

MarucTpaHTTapabiH MaTeMaTUKaIaFbl
HIbIFApMaIIbLIBIK KOHE 3epPTTEYLILTIK
KaOlJIeTTepiH NaMBbITy, KypIeni *oHe AICTypdi
eMeC ecemnTepli MICIIyIiH FhUIBIMH OICTEepiH
MEHIepTy, MaTEMATUKAJIBIK 3EPTTEY KYPri3yaiH
TOXKIPHOECIH KAIBIITACTHIPY.

CdopmupoBaTh y MarucTpaHTOB TBOPYECKOE U
HCCIEAOBATENIbCKOE  MBIIUICHUE,  HAY4YUTh
MPUMEHITh Hay4yHbIEe METOJbl TpPHU PpPEUICHUU
CIIOXKHBIX M HECTaHAAPTHBIX MATEMaTHYECKUX
3a/la4, pa3BUTh OMNBIT  CaMOCTOSITEIHHOTO
MaTEMaTHYECKOI0 MCCIICIOBAHMSL.

To develop graduate students’ creative and
research-oriented thinking, train them to apply
scientific methods to solve complex and non-
standard mathematical problems, and foster
independent mathematical research skills.

OKbimy

Homuoiceci / Pesynomamot o0yuenusn / Learning 0

utcomes

Kyperbl caTTi asgKraraHHaH KeiliH Oiixim
aJylmbLiap:

1. HecranaapTThl ecentepain TYpJepiH
(oMMMIUaNaNbIK, 3ePTTEY, JOTHKAIBIK,
UHIYKTHBTIK) aXbIpaTy.

2. Kypneni ecenrepai menryae apTypit
CTpaTerusuiap/ibl KoJiJjaHy (aHaJIMTHKABIK,
KOHCTPYKTHUBTIK, 3 BPUCTUKAJIBIK).

3. 3epTTey ecenTepiH MaTeMaTUKAJIBIK
TYPFBIIaH KYPACTHIPHIIL, TUIIOTE3aJIap YChIHY.

4. KypbUTBIMIBIK JoMeneyiep MeH Kapchl
MBICQIIZIAP KEATIPY.

S. MareMaTHKaNbIK 3€pTTEY )KOCIapbIH
KYpY JKOHE OpBIH/IAY.

6. KOpBITBIHIBIHBI FBUIBIMH TYPFbIZIA
OasHIay JKOHE TaJIKbLUIAY.

7. Hotmxenep/i FbUIBIMU MaKana,
OasgHIaMa Hemece )k00a TYpiHze KopFay

IMocae ycmemHoro
o0yuawmuecs Oyayr:

3aBeplIeHHs]  Kypca

1. KnaccudunupoBats HeCTaHJAPTHEIE 33141
(omuMIIUAaTHBIE, KCCIIEIOBATENBCKUE,
JIOTUYECKHUE, UHIYKTHUBHBIE).

. [IpuMeHsTh pa3nuyHble CTPATETUN PELICHUs
(aHanmuTHYECKHE, KOHCTPYKTHUBHEIE,
IBPUCTUYECKHUE).

. ®opmynupoBaTh UCCIIEI0BATENBCKHUE 3aa41
U CTPOUTH TUIIOTE3BI.

. Mcnonb30BaTh CTPYKTYpUPOBAHHbBIE
JI0Ka3aTeNIbCTBA U IPUBOAUTD
KOHTPIPUMEDPBL.

. CocTaBisTh U peali30BbIBATh IIaH
MaTEMaTHYECKOI0 UCCIIEJOBAHMSI.

. [lpeacraBnsaTe U 00CYKAaTh pe3yIbTaThl B
Hay4YHOU (hopme.

. 3amuIaTh pe3yiabTaThl B BUJE CTaThH,
JIOKJIaJia UM IPOeKTa

After successful completion of the course,
students will be:

1. Classify non-standard problems (olympiad,
research, logical, inductive).

2. Apply diverse strategies for problem-solving
(analytical, constructive, heuristic).

3. Formulate research problems and propose
hypotheses.

4. Use structured proofs and construct
counterexamples.

5. Design and carry out a mathematical
research plan.

6. Present and discuss findings in academic
form.

7. Defend results through a paper, presentation,
or project.
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Hlocmpexsuzummepi / Ilocmpexeuzumol/ Postrequisites

MareMaTuKaHbl OKBITY 9JicTeMeci OOMBIHIIA
FBUIBIMU-3EPTTEY )KYMBICHIH YUBIMIACTHIPY

OpFaHI/ISaHI/IH HaquO'HCCHeﬂOBaTeHBCKOfI
pa60TbI 1o METOJHUKE npenoaaBaHusa
MaTEMaTHKHU

Organization of research work on the

methodology of teaching mathematics

Kypcmoty Kbickawa mazmynst / Kpamkoe cooepycanue kypca/ C

ourse summary

HecrangapTTtel ecentepiiH YFbIMBI, MaHBI3bI
KOHE KIKTETy1.
OnumnuanganblK — ecenTep:
IIEIIM JKOJIIaphl.
DOBPHUCTUKAJIBIK ONICTEpP: AHAJOTHA, JKAIIbLUIAY,
KEKe JKaF/Iaii/1aH JKaJIblFa Kely.
MatemaTukanblK  3€pTTey: TUIoTe3a
ToIeN ey, KapChl MbICAll KENTipy.
JlorukanelKk >koHE KOMOMHATOPJBIK OWJIAY IbI
JAMBITaTBIH ECETTEDP.

KublH nonengeynep >koHE IIbIFapMalllbUIbIK
TocuIIep.

AKT «konmany: ecenTi
HKCHEPUMEHT XKYPrizy.
3eprTey koOamapbl
KOpFay.

CTaHOJAapTTaH TbIC

KOI0,

MOZACIIBJACY  JKOHC

MCH fFbUIBIMH  JKYMBIC

Ilonsrue, 3HAYCHUE Hu
HECTaHJIaPTHBIX 3a]1a4.
OnuMnuagHbpie 3a7a4d: MOWCK HECTaHIapTHBIX
pellIeHU.

OBpPUCTHUYCCKHE METO/IBI: aHaJIOTHS,
0000111eHIEe, TTIePeX0/1 OT YACTHOTO K 00IIeEMY.
HccnegoBaTenbCKuii  MOAXOM: IIOCTaHOBKA

THUIIOTE3, JOKA3aTC/IbCTBA, KOHTPIIPUMCEPBHI.

KJIaccUuPUKaLus

3ajauu, pa3BHBAIOIIAE  JIOTHYECKOE 51
KOMOHMHATOPHOE MBIIUICHHUE.

CrnoxHble  J0Ka3aTeJbCTBA U TBOPYECKHE
MIOAXOMBI.

UcnonszoBanne WKT: wmoxenupoBanue wu
JKCIIEPUMEHT B MAaTEMAaTUKE.

3ammra  UCCIENOBAaTEIbCKUX  IPOEKTOB U

Hay4HbIX padoT.

Concept, importance, and classification of non-
standard problems.

Olympiad problems: seeking non-standard
solutions.
Heuristic methods: analogy, generalization,

transition from particular to general.

Research approach: hypothesis formulation,
proofs, counterexamples.

Problems developing logical and combinatorial
thinking.

Complex proofs and creative approaches.
ICT use: mathematical modeling
experimentation.

Defense of research projects and academic work.

and

bazoaphama rcemexuiici / Pykosooumens npozpammel/ Programme manager

Hemucenos bepuk Hyprazunosuu

‘ Jemucenos bepuk HyprazunoBuu

| Demisenov Berik Nurtazinovich

16




Duzypanapowt cany yHcane Keckinoey ecenmepin weuty aoicmemeci/Memoouxa peutenus 3a0au Ha nocmpoenue u u3zoopaxcenue guzyp/
Methodology for solving problems for the construction and image of figures

Oky maxcamul / Yueonas yenv/ Purpose

MaructpaHnTTapblH  FhUIBIMH-3EpTTeY  JkoHe | PasButHe HCCIIeI0BATEIBCKIX u | To develop graduate students’ research and
NEArOTUKAIBIK ~ KY3BIPETTUIINH ~ apTThIPY, | EIarOruuecKiux KOMIICTEHIIMHA MaructpaHToB, | pedagogical competencies, master modern
reOMETPUSUTBIK  (purypamapasl  caly  MCH | OBJIaJICHHE COBPEMEHHBIMHU meroaukamu | methodologies for solving construction and
OeiiHeney  ecenTepiH WICHIY/AIH 3aMaHayW | pPelICHHs 3aJa4 Ha mocTpoeHue u uzobpaxenue | figure-drawing problems, and apply them
ONICTEMECIH MEHIrepTy, osapabl OimiM Oepy | duryp u ux mnpuMmeHeHue B obOpasoanum u | effectively in education and professional
KOHE KOJTaHOABI cajaja TUIMII Maijaianyfa | mpoecCHOHAIBHOMN IeITeTbHOCTH. practice.
YUpETY.

Okbimy namusiceci / Pezynomamot ooyuenusn / Learnin goutcomes

Kypcrbl ¢oTTi asiKraraHHaH KeHiH Oinim
aJymbLIap:

1. T'eoMeTpusUIBIK caly €CeNnTepiHiH Tapuxu
KOHE TEOPHUSIIBIK HET13/IepiH Tanaay.

2. KrmaccukanblK jkKoHE 3aMaHayH OJiCTepIiH
albIPMAIIbUIBIFBIH CAJIBICTBIPY.

3. Kypsuibic ecentepin menryaiH alropuTMIiK
’KOHE IBPUCTHUKAIIBIK TOCUIIEPIH KOJIJAaHY.

4. AKT xypanmapein (GeoGebra, AutoCAD,
Maple) kocibu neHreiine nainanany.

5. 3epTTey JKYMBICBIH KYPri3ill, aBTOPJIBIK
o/licTeMeNiep YChIHY.

6. Camy ecenTepiH OKBITY  9JiCTEMECiH
xKobanay >koHe cabak YTiCiH jkacay.

7. Tlonapanblk OaiinmaHbicTapibl (MHXEHEpHS,
nH(pOpMAaTHKA, NIE1aroruKa)
MHTETpaLusiay.

IIocne ycnemHoro
o0yuaruuecs OyayT:

3aBeplIeHHs] Kypca

1. Ananmu3upoBaTh  HCTOPUKO-TEOPETHYECKUE
OCHOBBI 33/1a4 Ha MIOCTPOEHUE.

2. CpaBHHMBaTh KJIaCCHYECKHE M COBPEMEHHBIC
METO/bI TOCTPOEHUH.

3. Hcnonw3oBath ATOPUTMHUYECKUE u
HBPUCTHUYECKHUE MOAXO0/IbI K PELICHHUIO 3aj1ay.

4. Tlpumensars UKT-unctpymentst (GeoGebra,
AutoCAD, Maple) Ha npodeccnoHaIbHOM
YpOBHE.

5. IIpoBomuTh uccienoBaTeiabckylo paboTy u
pa3pabarbIBaTh aBTOPCKUE METOHKH.

6. IIpoexTupoBaTb METOAMKY MpeNoAaBaHUs
MOCTPOUTENBHBIX 33/1a4 M CO37aBaTh MOJIEIH
YPOKOB.

7. MHTerpupoBaTh MEXIUCUUIUIMHAPHBIEC CBSA3N

After successful completion of the course,
students will be:

1. Analyze the historical and theoretical
foundations of construction problems.

2. Compare classical and modern construction
methods.

3. Apply algorithmic and heuristic approaches
in solving problems.

4. Professionally use ICT tools (GeoGebra,
AutoCAD, Maple).

5. Conduct research and develop original
teaching methodologies.

6. Design teaching methods for construction
problems and create model lessons.

7. Integrate interdisciplinary links (engineering,

computer science, pedagogy).
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(umxeHepusi, ”HPOPMATUKA, TIEJATOTHKA).

Ilocmpexeuzummepi / Ilocmpexeuzumot/ Postrequisite

KommiekceTi aifHbIManbl (DyHKIHS TEOPUSCHIH
3epTTey

Wzydenue Tteopun (QYHKUMH KOMIUICKCHOU
MepEeMEHHOMN

Study of the theory of the function of a
complex variable

Kypcmuiy kbickawia mazmynwt / Kpamkoe codepcanue Kypca/ C

ourse summary

[eoMeTpusIBIK  cally  eCenTepiHiH  FBUIBIMU
Heri3/1epl MEH TapuXBbl.
Knaccukanplk — Kypajmap  KOHE  OJIApbIH

oicTeMeEIK MaHbI3bI.
KoopauHaTalbIK jkoHE aHATUTUKAIIBIK 9MIiCTE.
ANropuTMIICY KOHE IBPUCTHKAIIBIK TICLIIED.

JINHAMHKAIIBIK T€OMETPHSLITBIK
OarapiamanapMeH KYMBIC (GeoGebra,
AutoCAD).

[Tonapanbik OaifaHbICTAp JKOHE KOJIAHOAIBI
ecemnTep.

FouibiMu-3eprrey xkobanapbl: SfiCTEME »Kacay,

HaquLIe OCHOBBI MW  HUCTOpHA 3aaa4 Ha
MIOCTPOECHHE.
Kiraccnueckue WHCTPYMEHTBI u 170'¢

METOJINYECKOE 3HAUCHUE.
KoopanHaTtHbIi 1 aHATUTUYECKUN METO/IbI.
AJTOpUTMHU3AIMS U IBPUCTUYECKUE TTOXOIBI.
PaGora ¢ nuHaMHUYECKMMH TE€OMETPHUYECKUMU
nporpammamu (GeoGebra, AutoCAD).
MexXauciuIanHapHble CBSI3U W TPUKIIAIHBIC
3a/1a4u.

Hayuno-uccnenoBarenbckue MIPOCKTHI:
pa3paboTKa METOAMKH, anpodarus, pedieKcus.

Scientific ~ foundations and  history  of
construction problems.

Classical tools and their methodological
significance.

Coordinate and analytical methods.
Algorithmization and heuristic approaches.
Working with dynamic geometry software
(GeoGebra, AutoCAD).

Interdisciplinary links and applied tasks.
Research projects: methodology development,
testing, reflection.

Defense of the graduate student’s educational-

arpoOarus, peekcus. Bamra  ydeOHO-Meromuueckoro  mpoekrta | methodological project.
MaructpaHTTblH =~ OKYy-9[ICTEMENIK  O0OAachlH | MArUCTPAHTA.
KOpFray

bazoapnama scemexuici / Pykosooumens npozpammst/ Programme manager

KamxanoB Mapat OmipOekyJibl

‘ KamkanoB Mapat YmupOekoBud

| Kalzhanov Marat Umirbekovich
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Aemomopgpusmoep monmapwt / I pynnot asmomopuszmos / Group of Automorphisms

OKy makcamut / Yueonan yenv/ Purpose

aBTOMOPQU3MIEP TONTAPBIMEH OailJIaHBICTHI
HETi3rl  YFBIMJAp MEH OJICTepAl  MEHrepy,
COHBIMEH KaTap aBTOMOp(H3MACp MEH OJapAbIH
KAaCHUETTEpiH Taljay JaFdbUIapblH  JIaMbITY,
aBTOMOpU3MIEpre OANITAHBICTHI MPAKTUKAIBIK
€CerTep/Il 1INy JKOHE OJIap/ibl MaTeMaTUKa MEH
(GU3MKaHBIH OPTYPJ callalapblHIa KOJJIaHY
YIIH ajgfaH OuUTIMIEpiH KOJAaHy AaFAbUIapbIH
MEHTepYy.

OCBOCHHME OCHOBHBIX IIOHATHM U METOJOB,
CBS3aHHBIX C TpYyIIaMd aBTOMOP(HU3MOB, a
TaK)K€ B Ppa3BUTHEC YMEHUN aHaJIU3UpPOBAThH
aBTOMOP(PHU3MBI M UX CBOWCTBA, OBJAJCHUE
HaBbBIKAMU TNPUMEHEHHUS IIOJy4YECHHBIX 3HAHUU
JUISL PELIEHUs] NMPAKTUYECKUX 3a7ay, CBA3AHHBIX
Cc aBTOMOp@HU3MaMU U UX [PUMEHEHUEM B
Pa3IUYHBIX 00JACTSIX MATEMATUKHU U (PU3UKH.

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

Homuoiceci / Pesynomamot o0yuenusn / Learnin go

utcomes

Kypcerbl ¢3TTi asiKTaraHHaH KeWiH Oiidim
aJymbLiap:

IMocse ycnmemHoro
oO0yyaromuecsi OyayT:

3aBeplIeHHs1 Kypca

After successful completion of the course,
students will be:

1. ABTOMOP(]U3M YFBIMBIH KOHE OHBIH HETi3Ti 1. OOBACHATH MOHSATHE aBTOMOP(PHU3MA U €r0 1. Explain the concept of automorphisms and
KaCHETTEPiH TYCIHIIPY. KJTIOYEBBIC CBOMCTBA. their fundamental properties.

2. Tki )koHE CBIPTKBI aBTOMOPHU3MIEP/I 2. Pa3nuyaTth BHyTpEHHHE M BHEIITHHE 2. Distinguish between inner and outer
KBIPATY. aBTOMOP(U3MBIL. automorphisms.

3. bepinren anre6paiblk KYpbUIBIMHBIH 3. Haxoauts rpymnmy aBToMOp(hU3MOB 7151 3. Determine the automorphism group of a
aBTOMOpGHU3MIEP TOOBIH Taly. 3aJJaHHOM aareOpandecKo CTPYKTYPHI . given algebraic system.

4. Huxnaik, abenmaiK, CAMMETPHUSIIBIK, 4. OnucpIBaTh aBTOMOP(PU3MBI IUKIUYECKUX, 4. Describe automorphisms of cyclic, abelian,
TOIITApAaFbl aBTOMOP(PHU3MICP/Il CHITATTAY. a0eJIeBBIX U CHMMETPHYECKUX IPYIIIL. and symmetric groups.

5. ABTOMOp®uU3MIEp TOOBIHBIH TONTHIH 5. IloHuMaTh CcBA3b rpyMI aBTOMOP(HU3MOB € 5. Understand the relation of automorphism
u3zoMopu3MIepi MEH 3HA0OMOpDU3IMICpIMEH n30MOpGU3MaMH U SHIOMOPHU3MaMH. groups to isomorphisms and
OaliIaHbBICBIH TYCIHAIPY. 6. Mcnonb3oBath aBTOMOPGU3MBI IS endomorphisms.

6. AnreOpaibIK KypbUIBIMIAPIBbIH HCCIIeIOBaHMsI CHMMETpHit anreOpanueckux | 6. Apply automorphisms to study symmetries
CUMMETPHSIIAPBIH 3epTTEy YIIH CTPYKTYD. of algebraic structures.
aBTOMOPGU3MAEP/I KOJIJaHy.

Kypcmuiny kbickauwa mazmynnt / Kpamkoe codepocanue kypca/ Course summary
Ton. Kansmmrsr Tor. Tomrapasiy  epki | Ipymma. Hopmanshas moarpymma. Co6ommoe | Group. Normal subgroup. Free product of
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keOeiTinmici. bipikkeH TOObI Oap ToNTapIbIH
epkiH keOeHTiHmici. Epkin anreOpanapabiH
KenOeHHeniiri.

Epkin anredpa.

Epkin anredpanapbiH aBTOMOPPU3MIED
tonTapel. AdduHasl aBTOMOpHUIMIED IKOHE
YIIOYPHIIITEI aBTOMOP(hU3MIEP.

MIPOU3BEICHUE rpyII. CBobojHOE
NPOU3BEJCHUE  Tpynnm C  OOBEITUHCHHOM
noarpymnmoi.  MHoroobpazue  CBOOOJHBIX
anreop.

CBoboaHbIe anreOpshl.

I'pynnel  aBTOMOpP(hU3MOB CBOOOIHBIX anredp.
Ad¢dunHble aBTOMOpP(U3MBI U TPEYTOJIbHBIC
ABTOMOP(HU3MBL.

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.

Iocmpexseusummepi / [locmpexsusumot/ Postrequis

ites

Jlokanapl-HuAnoTeHTTI qud depeHnuangayiap

JlokanmpHO-HUIIBIIOTEHTHBIE AU epEeHITNPOBAHIS
Anredpa JIn u ux aBTOMOpP(U3MEL

Locally nilpotent derivations

JIn anreopacsl KOHE OJIapIbIH Lie Algebra and Their Automorphisms
aBTomMopdu3mMaepi

bazoaprama scemexuiici / Pykosooumens npozpammel/ Programme manager
AnumbaeB A.A. ‘ AnumbaeB A.A. ‘ Alimbayev A.A.
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Accoyuamueke yxcakvin cakunanap /Konvya onuskue k accoyuamuenwvim / The Rings are Nearly Associative

OKy makcamut / Yueonan yenv/ Purpose

aCCOIMATUBTI CaKWHAJapFa JKakblH CakWHa
KYPBUIBIMIAPbIHBIH HETi3ri YFBIMJIAPbIH,
KYPBUIBIMBIH, KAaCHETTEPIH >KOHE MBICAIIAPBIH
OKBITl YHPEHY, OCbl KYPBUIbIMIApFa OaisIaHBICTHI
Tajjay KOHE €CeNnTep IIbIFapy JaFAbUIapbIH
JIaMBITY, COHBIMEH Karap JKAITITBI
MaTEMATHKAIBIK MOJCHUETTI apTThIPy JKOHE
a0CTpakTin anreOpaHbl TEPEH TYCIiHY.

M3y4YE€HHUE OCHOBHBIX MOHATUH, CTPYKTYpHI,
CBOMCTB W TMPUMEPOB KOJBLEBBIX CTPYKTYD,
KOTOpBIE SIBIISTEOTCS ONMM3KUMHU K
ACCOILMAaTUBHBIM KOJbI[AM, Pa3BUTHE HABHIKOB
aHamM3a W pEUICHHs 3a]ad, CBSA3aHHBIX C
JaHHBIMU CTPYKTYpaMH, a TaK)Ke Ha TIOBBIIIICHHE
o0uieil MaTeMaTu4ecKol KyJIbTYphl U INIyOOKOTO
TTOHUMAaHHUS a0CTPAKTHOM aJIreOpEI.

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

namuceci / Pezynomamot o6yuenusn / Learning 0

utcomes

Kypcrbl ¢oTTi asiKraraHHaH KeHiH Oinim
aJyumslLiap:

1 MaTreMaTHKaHbIH TYKBIPBIMAAMaJIbIK
YKOHE TEOPUSUIBIK HET13/1€piH, OJap/blH FhIIbIM
MEH KYHABUIBIKTapAbIH almbl >KyleciHaeri
OpHBIH, JIaMy TapuXbl MEH Ka3ipri >KaFrdaiblH
011y XoHE TYCIHY;

2 ipremi  MaTeMaTHKAIbIK  3aHJap  MEH
TeopuUsIap Typajibl OUTIM KYHeCiH MEHTepy;

3 MaTemaTHKalbIK €CcenTepi LIemly YIIiH,
TabuFaTTarbl KyObUIBICTAp MEH IMpoLecTepi
TYCIHAIpY YIIIH 1preii >KoHe KoJjaaHOasbl
MaTeMaTHka OiTliMiH KOJJaHy;

4 MaTeMaTHUKaJIbIK ecenTepi Ienry
HOTWKENIEPIH TEOPHSUIBIK Taljay oiiCTepiH
MEHTepy;

5 onemHiH Kazipri JKapaTbUIbICTAHY-
FBUIBIMU OCMHECIHIH HETI3Tl KaFuaajapbiH
TYCIHY JKOHE TYKBIPbIMIAY, FBUIBIM MEH

IMocae ycnemHoro

o0yuaruuecs OyayT:
1 3HaTh W MOHUMATh KOHIIETITYaJlbHBIE H
TCOPECTUUCCKUC OCHOBBI MAaTEMAaTHUKU, nux
MeCTO B 0OIIell cucreMe HayK M IEHHOCTEH,

3aBeplIeHHs] Kypca

HUCTOPHUIO pa3BUTHS Hu COBpPEMEHHOE
COCTOSIHUE;

2 BIaJCTh CUCTEMOH 3HAaHUH 0
(yHIaMEHTATbHBIX MAaTEeMAaTUYECKUX 3aKOHAX
U TEOPUSX;

3  mpuMeHATh 3HaHUS (yHIAMEHTAIBHOU H
NPUKIATHON  MaTEeMaTHKA JUISl  PELICHUS

MaTeMaTUYECKUX 3aJay, Ui UHTEpIpETalu
SBJICHUW U MPOLIECCOB B IPUPOJIE;

4 BiIaneTb ~ METOJAMHM  TEOPETHYECKOTO
aHanmsa pe3yabTaToB peleHui
MaTeMaTUYECKUX 3a/1a4;

MOHUMaTh U (QOpPMYIHpPOBaTH  OCHOBHBIE

IIOJIOYKEHUsI COBPEMEHHOMN €CTECTBEHHOHAYYHOU

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
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TEXHUKAHBIH JlaMy
OarbIThIH Oapabap Oaraiay.

KapTUHBI Mmupa, aJICKBATHO OLICHUBATh
HaIpaBJICHUC PAa3BUTUA HAYKH U TCXHUKHU.

of science and technology.

Kypcmuiy kbickawa mazmynst / Kpamkoe codepicanue xkypca/ C

ourse summary

OmnepaTopibIK cakuHa. AydaBuT. ACCOIMATHBTI
emec ce3. AcconuatuBTi anredpa. Moayib.
Epxin Momynb. AcconuaTuBTI eMec anredpa.
AnreGpanapbiH KONTYPIILTIri. Tennik
KaTbIHACHI Gap anreGpa. MopaoHoBa anreGpachL.
AnreOpa naeaibl. ATbTEpPHATUBTI anredpa.

KOJIBLIO. Andapur.
CIOBO.  AccoluaTuBHAs
anrebpa. Mogayns.  CBOOOAHBIE ~ MOIYJb.
HeacconmatuBhas — anrebpa. MuorooOpasue
anreOp.  AnreOpel ¢ TOXICCTBEHHBIMHU
COOTHOMEHUAMH. MopnoHoBa amrebpa. Mnean
anreOpel. AJbTepHATHBHAS aireopa.

OneparopHoe
HeacconuarusHoe

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.

Iocmpexsusummepi / [locmpexsusumwt/ Postrequis

ites

JIn anredpachl KOHE OJIap/bIH
aBTOMOpU3MAEPi, AITOPUTMIEP KOHE €CenTey
TEOPHSICHI

Anrebpa JIu 1 X aBTOMOPPHU3MBI
AJITOPUTMBI U TEOPHS BBIYMCIECHUN

Lie Algebra and Their Automorphisms
Algorithms and Theory of Computations

bazoapnama scemexuici / Pykosooumens npozpammst/ Programme manager

AmmmOaeB A.A.

| AnnmGaes A.A.

| Alimbayev A.A.
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2 2 OKY JKbUIBIHA APHAJIFaH 3JIEKTUBTIK MIHAEP / DJIeKTUBHbIE JUCHUILIMHBI 1S 2 roaa o0y4yeHusi/ Elective courses for

year 2

Jlokanovt-nunnomenmmi ougppepenyuanoaynap/ Jlokansno-nunvnomenmusie ougpghepenyuposanus / Locally nilpotent derivations

Oky maxcamul / Yueonas yenv/ Purpose

MarucTtpaHTTapra KOMMYTAaTUBTI aireOpaaars
JIOKQJITBI-HAJITIOTEHTTI g depeHnmsIaynap
(JTHJT) TEOPHSCHIH, OJIapIbIH
aBTOMOP(QU3MICPMEH, WHBAPHAHTTAPMEH >KOHE
areOpasblK TCOMETPUSUIBIK ~ KYPBUIBIMIAPMEH

YrinyOneHHOe M3ydYeHHE MarucCTpaHTaMu TEOPHUH
JOKaJIbHO-HUJIBIIOTEHTHBIX U (depeHInpoBaHUI
(JIHO) B xommyTaTHUBHOW anreOpe, pa3BUTHE
WCCIIEIOBATENILCKUX HABBIKOB, & TAKXKE OCBOCHHE
WX CBSI3U C aBTOMOp(H3MaMHu, WHBapUAHTAMHU WU

To provide graduate students with a deep
understanding of the theory of locally nilpotent
derivations (LNDs) in commutative algebra, to
develop their research skills, and to explore the
connections between LNDs, automorphisms,

OallIaHBICBIH ~ TEPEH  MEHIepTy,  3epITey | alreOpo-reOMETPUUSCKIMU CTPYKTYPaMHU. invariants, and algebraic-geometric structures.
T IbLIAPBIH TAMBITY

Okbimy namusiceci / Pezynomamot 0oyuenusn / Learning outcomes
Kyperbl corri askraranHan Keiiin 0Oigim | [Tocsie ycnmenmHoro 3aBepiieHusi Kypca After successful completion of the course,
aJymslLiap: o0yuarommecst OyayT students will be

1. JIH/I aHbIKTaMachlH, KACUETTEPiH JKOHE
MBICQJIJIAPBIH TYCIHIIPE/I.

2. JIH]I meH GipenmieMal yHUIIOTEHTTI
aIreOpaTbIK TOMTAPABIH OPEKETTEePiH
0aiiTaHBICTHIPAIBI.

3. Kemmytie anreOpanapbIHIarsl XKoHE
¢baxTop-anredpanapaarsl JIH/[-naper
Tadabl.

4. Asromopdusmaep teopusicbiarsl JIH/]
POJIIH Tagaiabl.

5. JIH]I xemeriMeH MHBapUAHTTHIK 1K1
anrebdpanapabl KYpacThIPaIbl.

6. AnreOpalibIKk TeOMETPHUSIAFbI
KOJIZIaHyJIaPBIH 3E€PTTEH/IL.

7. 3epTTey KYMBICHIH XYPTi3il, *KaHa

1. 3Haer onpeneneHus, CBONCTBA U IPUMEPHI
JIHA.

2. Tlonumaer cBsa3b JIH]I ¢ neiicTBusMHU
YHUIIOTEHTHBIX TPYIII.

3. V¥Ymeer HaxonuTh U Kiaccupuuponars JIH/ B
MHOTOUYJICHHBIX U (haKTOp-airedopax.

4. Anammsupyert poins JIHJL B Teopun
aBTOMOP(U3MOB.

5. Hpumensier JIH/] nnst moctpoenus
WHBAapUAHTHBIX MOAANTE0D.

6. Hccrnemyer reoMeTpudecKkre NpUIOKEHUS
JIHA.

7. BrInoaHSET HccIe10BaTeIbCKYI0 padoTy B
TAHHOU 00JIaCTH.

1. Define and illustrate the concept of LNDs
with examples.

2. Explain the relation between LNDs and
unipotent algebraic group actions.

3. Classify LNDs in polynomial and factor
algebras.

4. Analyze the role of LNDs in the theory of
automorphisms.

5. Construct invariant subalgebras using
LNDs.

6. Apply LND methods to problems in
algebraic geometry.

7. Conduct independent research projects in
this field.
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HOTIKENIEPIl TalIaibl.

Ilpepexsuzummepi / Illpepexsuzumot / Prerequisites

ABToMopdusmep TonTapbt
KommyTtatuBTi anredpa

I'pynmsr aBTOMOPGHU3MOB
KommyTtaruBHas anredpa

Group of Automorphisms
Commutative algebra

Kypcmuoiy kbickawa mazmynul / Kpamkoe codepicanue Kypca/ Course summary

Kenmymenikrep CaKMHAaCHI. Addunaix
KEeHICTIKTIH aBToMopdusmaepi. [lomuHamuanasi
ocitneney. [uddepennmangay. HwumpnoreHT
orneparop. Penriuiep Teopemacsl. Oneparopabiy
©3eri. Huddepernmaniay anreOpachl.
Kenmymienikrep CaKUHACHIHBIH
aBToMopdu3Maepi. SIkoOu TumoTe3acsl

MHOTOYJICHOB. ABTOMOp(HU3MBI
apduHHBIX  mpocTpaHCTB.  [lommHOMHATBEHOE
O0TOOpaxXeHHeE. HuddepeHuupoBanms.
HunbnorentHocth  auddepenuupoBanus.  Sapo
omeparopa. Teopema Penrmuiepa. Aunrebpa
muddepeHnrpoBanus. ABTOMOPGU3MBI  KOJIbIIA
MHOrouwieHoB. ['unoresa Skoowu.

Komnb1io

Polynomial ring. Automorphisms of affine
spaces. Polynomial mapping. Differentiations.
Asymptotic solution of differentiation. The
kernel of the operator. Rentschler's Theorem.
The algebra of the  differentiation.
Automorphisms of the polynomial ring. The

Jacobi Hypothesis.

ITocmpexsusummepi / [locmpexeuszumet/ Postrequisites

3epTTey MpPaKTUKACHI

\ HccnenoBarenbekasi IpakTHKA

| Research Practice

bazoaphama rcemexuiici / Pykosooumens npozpammel/ Programmemanager

AnumMbaeB AA.

| AmnmGaeB AA.

‘ Alimbayev A.A.
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Jlu anzedpacwi scone onapoviyy agmomopguszmoepi / Anzeopa Jlu u ux asmomopghuzmut / Lie Algebra and Their Automorphisms

OKy makcamut / Yueonan yenv/ Purpose

Jlu anreOpachiHBIH HETI3rl YFBIMAAPHl MEH
ONICTEpPiH  OKBIN-YHpEHY, COHBIMEH KaTap
anredpanapaplH aBTOMOPGU3MICPIH 3epTTeye
KOJIIaHy, anreOpaHblH TONTap, CaKHHAIap,
epiCTep JKOHE MOJYJIBJACP CHUSKTBI HETi3Ti
KYPBUIBIMIAPBIMEH TaHBICY JKOHE OJap/blH
TYCIHIIT MEH J>KYMBIC JaFAbUIAPBIH JaMBITY
OHBIMEH

HU3Yy4YCHUC OCHOBHBIX HOHATHH U MCTOOO0B
anreOppl  Jlu, a Takke WX TPUMCHCHUH B
W3Y4YCHUH aBTOMOP(HU3MOB anreop,
O3HAKOMJICHHE C OCHOBHBIMH CTPYKTypaMu
aJIFC6pI)I, TaKMMHM KaK I'pyHnIibl, KOJbLa, IIOJA U
MOJIyJIM, ¥ Pa3BUTh MX MOHUMAaHHE U YMCHUS B
pabote ¢ HUM

fields

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,
and modules, and develop an
understanding and skill in working with it

OKbimy

namuceci / Pezynomamot 00yuenusn / Learningoutcomes

Kyperbl ¢3TTI asiKraraHHaH KeHiH OiiiM
aJymbLIap:

1 MaTeMaTHKaHBIH TYKBIPBIMJIAMAIIBIK >KOHE
TEOPUSIIBIK HET13/1€piH, OJIap/IbIH FHUIBIM MEH
KYHIBUIBIKTAP/ABIH ~ JKalmbl  JKyleciHaeri
OpHBIH, JJaMy TapuXbl MEH Ka3ipri >KaFrdaiblH
011y XoHE TYCIHY;

2 iprefii  MaTeMaTHKaIbIK 3aHdap MeEH
TeopHsiIap Typasibl O11iM JKyieciH MeHrepy;

3 MareMaTHKaJbIK €cenTepll YHbIMIacThIpy,
KOIO JKOHE IIely JaFAbUIapblH MEHTepy;

4 MaTeMaTHUKaJIbIK ecenTepi Ienry
HOTWKENIEPIH TEOPHUSUIBIK Talaay oiiCTepiH
MEHTrepy;

5 akmaparTel any, cakTay, ©HJIey JKoHe
OepyiH MpaKTUKaJIbIK €CeNTEepiH HIeNly YIIiH
MaTeMaTHKAJIBIK amnmaparThl >KOHE 3aMaHayu

[Hocae ycnemHoro
odyuarouuecs Oyayr:
1 3HaTb W TOHUMAaThb KOHUENTYaJbHBIE H
TEOPETUYECKHE OCHOBBI MaTeMaTUKH, HX
MecTO B 0OuIel cucTeMe HayK M LIEHHOCTEH,

3aBeplIeHHs] Kypca

HCTOPHUIO pa3BUTHS Hu COBPEMEHHOE
COCTOSIHHE;
2 BIaacTh CHUCTEMOH 3HAaHUH 0
(dbyHIaMEHTANIbHBIX MATEeMAaTHUYECKUX 3aKOHAX
Y TEOPUSIX;
3 BIajgeTh HaBBIKAMH OpraHu3aluy,

[IOCTAHOBKU W pEIIEHUS MaTeMaTU4YECKUX
3a/1a4;

4 BHIagcTh METOJaMHU
aHalu3a pe3yJIbTaToB
MAaTEMAaTHYECKHUX 3a]1a4;

5 HCHOJIb30BaTh MATEMATHUYECKUW ammapar u

TEOPETHYECKOTO
pelLIeHni

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,

aKIapaTThIK-KOMMYHHUKAIHSITBIK COBpPEMEHHBIC uHdopmarmonHo- | storing, processing and transmitting
TEXHOJIOTHSUIAP/bI Tal1alany. KOMMYHHKAIIHOHHBIC TEXHOJIOTUH msa | information

pelICHHsT TPAKTUYECKHX 3a1ad IOJyYCHHS,

XpaHeHus, 00paboTKu u nepesadn
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| undopmarmn

Ilpepexeuzummepi / Ilpepexeuzumut / Prerequisites

AccouuaTruBKe *akblH CaKMHAJIAp
ABTomMopbusMep TONTapsl

Kompia 61m3kue K acCOUaTUBHBIM
["pynmbsl aBTOMOPPU3MOB

The Rings are Nearly Associative
Group of Automorphisms

Kypcmuiy kbickawa mazmynst / Kpamkoe codepicanue xkypca/ C

ourse summary

[Tonai okpiFaHHAH KeiiH Mmaructpantrap Jlu
aNreOpachIHbIH aHBIKTAMACBIH, KOMMYTATOPIbI
MeHrepeai. Jlu anreOpachIHBIH HICANIbI, 1MIKI

aireopa. Huddepennuaniay  anredOpacsl.
Knaccukanbik JIu anreOpasnapsl.
HunbnoTeHT ik, HISITIM/TITIK. JIn
anreOpacelHbIH ~ Heri3i. Jlu  anreOpachIHBIH
romomMop¢dusmi, imki romomopduzm. Jlu
anreOpacelHbIH ~ aBToMopdu3maepi. Konmen

KoHe ykabaiipl aBToMopduszmMIep

W3yunB OuCHUIUIMHY, MarucTpaHTbl OCBOST:
Omnpenenenue anredpst JIu, kommyrtaTop. Mnean
anredpel JIu, BHyTpeHHsas anrebpa. Aunredpa
muddepenmmpoBanusi. Kiaccuueckue anredpsi
JIn. HunbnoTeHTHOCTH, pa3pemumMocTh. ba3uc
anreOper  JIu. T['omomopdusm anredpsr  Jlu,
BHYTPEHHUH ToMOMOp(pu3M. ABTOMOP(HU3MEI
anreOps! JIu. Pydnsie u nukue aBToMOpPU3MBI

After studying the discipline, undergraduates
will master: the definition of Lie algebra, the
commutator. ldeal 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

Hocmpexsusummepi / [locmpexsusumat/ Postrequisites

3epTTey NPAKTHKACHI

‘ HccnenoBaTenbckas IIpaKTHUKa

| Research Practice

bazoaprama scemexuici / Pykosooumens npozpammel/ Programme manager

Hemucenos bepuk Hyprazunosuu

‘ Hemucenos bepuk HyprasunoBuu

| Demisenov Berik Nurtazinovich
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Kaszipei mamemamuxa /Cospemennas mamemamuxa /Modern Mathematics

OKy makcamut / Yueonan yenv/ Purpose

MatemaTuka MEH MaTeMaTHKAaJBIK OJICTEP.IiH
HETi3ri  YFBIMJIApPhIH, CcaH yFeIMBIH, CaH
YFBIMBIHBIH KeWOip 3amMaHayd >KalIbUIaybIH,
MaTeMaTHKaHbl Herizney macenecid, XX — XXI
FACBIPJIBIH OachIHIAFbl MAaTEMaTHUKAHBIH JaMy
TEHICHIMACLIH, MaTeMaTHKa MeH  0Oacka
FBUTBIMIAP/IBIH ©3apa OallIaHbICHIH JAMBITY.

OcBoeHHE OCHOBHBLIX ITOHSTHMM MaTEMaTHKH H
MaTeMaTHYeCKHEe METOJAbI, IIOHATHE 4YHCIIa,
HEKOTOpBIC COBPEMEHHBbIC 0000IIEHUsT TTOHATHS
yucia, mpoOseMa OOOCHOBAaHUS MaTeMaTHKH,
TCHJICHUMU pa3BUTHS MareMaTuku B XX —
Havane XXI BB., B3aUMOCBSI3b MaT€MaTUKH U
JIPYTUX 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

namuceci / Pezynomamot 00yuenusn / Learningoutcomes

Kyperbl ¢3TTI asiKraraHHaH KeHiH OiiiM
aJymbLIap:

1 MaTeMaTHKaHBIH TYKBIPBIMJIAMAIIBIK >KOHE
TEOPUSIIBIK HET13/1€piH, OJIap/IbIH FHUIBIM MEH
KYHIBUIBIKTAP/ABIH ~ JKalmbl  JKyleciHaeri
OpHBIH, JJaMy TapuXbl MEH Ka3ipri >KaFrdaiblH
011y XoHE TYCIHY;

2 iprejqi  MaTeMaTHKalbIK  3aHAap
TeopusIap Typajbl OUTIM KYHeCiH MEHTepy;
3 MaTeMaTUKaJblK ecenTepil IIemy YIIiH,
TabuFaTTarbl KyObUIBICTAp MEH IMpoLecTepi
TYCIHAIpY YIIIH 1preii >KoHe KoJjaaHOasbl
MaTeMaTHhka OiTliMiH KOJJaHy;

4 MaTeMaTHKaJBIK ecCenTepli YHBIMIACTHIPY,
KOIO JKOHE IIely JaFAbUIapblH MEHTepy;

5 MaTeMaTHKaJbIK ecenrepIi ety
HOTIDKENIEPIH TEOPUSIIBIK Tajjiay oAiCTepiH
MEHTepy.

MCH

IMocae ycnemHoro

o0yuaruuecs Oyayr:
1 3HaTh W TOHUMATh KOHIENTyaJbHbIE H
TCOPCTUUCCKHUE OCHOBBI MATEMATUKH, HUX
MECTO B 0OOLIel cucTeMe HayK M LIEHHOCTEH,

3aBeplIeHHs] Kypca

HUCTOPHUIO pa3BUTHS u COBpPEMEHHOE
COCTOSIHHE;
2 BIAaIEeTH CUCTEMOMN 3HAHUHN 0

(GyHIaMEHTaNbHBIX MAaTEeMaTUYECKUX 3aKOHAX

U TEOPHUSIX;

3 MpUMEHATh 3HAHUA (PYHIAMEHTATBLHOU U

HpHKHa}IHOﬁ MaTEMAaTUKU JJIIsL pemiCHus

MaTeMaTUYECKUX 3a1ay, JJIs UHTEpIpETalu

SBJICHUW U MPOLIECCOB B MIPUPOJIE;

4 BnaneTh HaBBIKAMH OpraHu3aluH,

IIOCTAHOBKM W PCHICHUA MATCMATHYCCKUX

3ajad;

5 BiaseTh METOJAMU TEOPETUYECKOTO aHAIIN3a
PE3YJIbTATOB pCH_IeHI/Iﬁ MAaTCMAaTU4YCCKHUX 3aaa4.

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

MareMaTukaHblH GUI0CODHUSIIBIK CYpaKTaphl

| dunocodckne BOIPOCH MAaTeMATHKH

| Philosophical Questions of Mathematics
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Matematuka 1aMybIHbIH TapUXbI
KommyTaTtusTi anredpa

Ucropus pa3BUTHS MATEMATUKU
KommyTtatuBHas anredpa

History of the Development of Mathematics
Commutative algebra

Kypcmuiy kbickawa mazmynst / Kpamkoe codepicanue kypca/ Coursesummary

MaremMaTHKaHbIH TIOHI JKOHE MAaTeMaTHKaJIBIK
onicrep, Can Ttyciniri, CaH yFbIMBIHBIH KeHOip
Ka3ipri 3aMaHfbl KaJIIMblUIaybl, MaTeMAaTUKAHBIH
Herizaey macenenepi, XX — XXI fr.0achiHaarsl
MaTeMaTUKaHbIH aamy TCHICHIUSIIAPEI,
MaTeMaTHKa JkoHe Oacka /Ja FBUIBIMIAPIBIH
©3apa OalIaHBICHI.

Hpez[MeT MaTeéMaTuKu
METOJHI, IIOHATHUC

H MaTeMaTHYeCKHe
4HcIa, HEKOTOPBIE
COBpPEMEHHBIC OO0OOIICHUS TOHATUS YHCIIA,
npoGiema 000CHOBaHHUS MaTEMAaTHKH,
TEHJCHIIMM pa3BUTUS MaTeMaTuku B XX —
Hagane XXI BB., B3aMMOCBSI3b MaTEMaTHKH H
JIPYTUX 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.

Ilocmpexeuzummepi / Ilocmpexeuzumol/ Postrequisite

S

TarpiibiMaaMazgaH 6Ty MeH  Maructpiik | HayuHo-ucciemoBarenbckast pabota | Research work of a master student, including
JMCCEPTAIUSHBI OpBIHIAY bl KaMTHUTBIH | MArHCTPAHTA, BKJIFOYAS npoxoxkacHue | internship and writing of Master's thesis
MaruCTPaHTTHIH FHUIBIMU-3€PTTEY JKYMBICHI CTaXMPOBKH U  BBIIIOJIHEHHE MAarucTEPCKOM

JIMCCEPTALIUH

bazoaphama rcemexuiici / Pykosooumens npozpammel/ Programmemanager

Hemucenos bepuk Hyprazunosuu

‘ Hemucenos bepuk HyprasunoBuu

| Demisenov Berik Nurtazinovich
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Ecenmey mamemamuxaceinviy 3amanyu a0icmepi / Cospemennsvie memoowl eptuucaumenvnoi mamemamuxu / Modern Methods of Computational

Mathematics

Oky maxcamul / Yueonan yenv/ Purpose

TOKIpUOETIK ~ ecemrepai  IIENly,  CaHIBIK | pa3BUTHE HAaBBHIKOB IpuMeHeHHs coBpeMeHHbiX | development of skills in applying modern
IKCIIEPUMEHTTEPIH HOTIIKENCPIH Taliay jKOHE | METOJOB BBIYMCIUTEIbHON Marematuku st | methods of computational mathematics for
HHTEpIIpETAlMsIay, COHIAM-aKk OChl caiaja | peleHus] NpaKTUYeCKuX 3anad, aHanmusa wu | solving practical problems, analyzing and
O31HJIK 3epTTeyJep IKYPridy YVIIH €CenTey | MHTepIpeTalud  pe3y/IbTaTOB  YHCICHHBIX | Interpreting the  results of  numerical
MaTeMaTHKACHIHBIH 3aMaHayu ONICTEPIH | DKCIIEPUMEHTOB, a  Takke  MmpoBeicHus | experiments, as well as conducting their own
KOJIJTaHY JIaFIbLJIAPbIH JAMBITY COOCTBEHHBIX MCCIICIOBAHUI B JaHHOM obsactu | research in this area

Okvimy namusiceci / Pezynomamut 00yuenusn / Learningoutcomes

Kyperbl ¢oTTi asikraraHHaH KeMiH Oiiim
aJymbLiIap:

1 TtancelpManapAplH TYPIH aHBIKTAy, IYPBIC
JKOHE KaTe KOWBUIFaH MIHACTTEPAiH IIeUIiMiH
Taly;

2 oprypii CUIIATTAFbI nporecTepai
MaTeMaTHKAJIbIK MOJENbJEYre TeHIACYJIep/l
KOJIJJaHYy;

3 anreOpanbiK TEHICYJEpP )KYHECIHIH CaH/IbIK
mIenrimiepis tTaly;
4 CBI3BIKTBIK €MeC TEeHJAEYJIepAl MIeHIyIiH

ITOPUTMIH oiy;

WHTEPTIOISIHSITBIK KOIMYTIETIKTED
HIBIFapy; aKbIPJIbI JKOHE OeiHreH
albBIPBIMABIK TEHICYIIED;

5 ecenrey MaTE€MaTHUKaChIHBIH HET13T1
MOCeJIeNepIH MENTYIIH SICTEPiH MEHTEPY;
MarucTpaHTTBIH  OoNamiaKk  MaMaHABIFbIHA

KATBICTHI KOJITAHOAIBI €CEeNTEeP Il STy,

Mocae ycnemHoro
odyuyawmmecs Oyayr:
1 ompepensates THO — 3ajad,
pelIeHUsT  KOPPEKTHO H
MOCTABJICHHBIX 3a]1a4;

2 TPUMEHSTH YpaBHEHHUS 1St
MaTEeMaTH4YECKOro MO/JIETUPOBAHUS
MPOLIECCOB PA3IUYHON MPUPOJBI;

3  HaxXOJWTh YUCICHHBIC PEIICHUS] CHUCTEM
anreOpanvyecKux ypaBHEHHI;

3aBeplIeHUs Kypca

HaxXOJUTh
HEKOPPEKTHO

4  3HAThH aJITOPUTMBI peueHus
HEJIMHEUHBIX YpaBHEHUM BBIBOJUTH
HHTCPIOJIAITUOHHBIC MHOTI'OYJICHBI,
YpPaBHEHHUS KOHEYHOM M  pa3JeieHHOU
pPa3HOCTEM;

5 BiajeTh METOJaMH PELIEHHS OCHOBHBIX
3a/1a4 BEIYUCIUTEIFHON MaTeMaTUKH,

peliate MpUKIAIHBIE 3a/Ja4yd, CBA3aHHBIE C
Oyayuieil crnennaibHOCThI0O MarkCTpaHTa.

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

MaremaTukaHbIH (UIOCOPUSITBIK CypaKTaphl
MaremaTtika JaMybIHBIH TapUXBI

dunocodckre BONpOCH MaTeMaTUKH
HcTopusi pa3BUTHSI MAaTEMaTUKH

Philosophical Questions of Mathematics
History of the Development of Mathematics
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Kypcmuingvickauwa mazmynot / Kpamkoe codepacanue Kypca/ Course summary

KommnbroTepae canmapasl YCbIHY epekinernikrepi, | OcobeHHocTr  mpeacraBiacHus — umcen B | Features of representation of numbers in a
OarjapiamMaliblK ~ KamMTaMachl3 €Ty, €CENTey | KOMIbIoTepe,  MporpamMmmHoe  oOecreueHue, | computer, software, computational methods,
oMicTepi, CBI3BIKTHI ajreOpaiblK TEHICYJIEp | BEIUUCIUTEIbHBIE METOIBI, cucTeMa nuHeiHbIX | System  of  linear  algebraic  equations,
Kyileci,  MHTEpHONSAIMSA,  aNlpOKCUMalus, | aNreOpauuecKux ypaBHEHWH, WHTepnoisuus, | interpolation, approximation, extrapolation,
AKCTPAINOJIAIMS, CaHABIK HMHTErpaiaay, >MeKe | allmpoKCHMalus, SKCTpamoyisius, uvucieHHoe | numerical  integration, partial  differential
TYBIH]IbI muddepeHmanaplk  TEHACYJep, | HUHTETPUPOBAHUE, maddepenmansroe | equation, mathematical statistics.
MaTEeMaTHKAJIbIK CTATUCTHKA. ypaBHEHHE B  YAaCTHBIX  MPOHU3BOJHBIX,

MaTeMaTH4ecKasi CTaTHCTHKA.

Hocmpexeusummepi / Ilocmpexeuszumut/ Postrequisites

TarpulbiMAaMagaH  ©Ty MeH  MarucTpiik | HaydHo-uccrienoBatenbckas pabora | Research work of a master student, including
JFCCePTALUSTHBI OpBIHIAY b KaMTHUTBIH | MaruCTPaHTa, BKJTIOYAsI npoxoxaeHue | internship and writing of Master's thesis
MaruCTPaHTThIH FHUTBIMU-3€PTTEY JKYMBICHI CTaXHPOBKA U BBINOJIHEHHE MAarucTEPCKOM

JIMCCEPTALIUH

bazoapnama scemexuici / Pykosooumens npozpammst/ Programmemanager

KamxanoB Mapar Y mupOekoBuy

‘ KamkanoB Mapat YmupOekoBud

| 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

Ke3oeiicox npoyecmepoiy meopuscwt /Teopus cayuainwvix npoyeccos /Theory of Random Processes

OKy makcamut / Yueonan yenv/ Purpose

Kesneiicok JMHAMUKAJIbIK KyHhenepaui
3epTTEY/iH JKOHE CHIATTAayAblH MaTeMaTHKAJIBIK
o/IiCTEepiH MEHIEpY

OBJIaIIGTB MaTeMaTn4CCKUMH METOJaMU
HCCICAOBaAHUA u OITMCaHHA CHy‘I&ﬁHHX
JUHAMHWYCCKUX CUCTCM

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

OKbimy

Homuceci / Pesynomamut 00yuenusn / Learnin goutcomes

Kyperbl caTTi asgKraraHHaH KeiliH Oiixim
aJylmbLiap:

1 MaTeMaTWKaHBIH TYKBIPBIMJAMANBIK >KOHE
TEOPHSUIBIK HETi3/1epiH, OJIApJbIH FHUIBIM MEH
KYH/IBUTBIKTAP/IbIH JKaJIIbI )KYHEeCiHeTi OpHBIH,
JaMy Tapuxbl MEH Kasipri >karmaiblH Oyl
KOHE

TYCIiHY;

2 ipreml  MaTeMaTUKalbIK 3aHIap MeEH
TeopHsuIap Typalibl OUTIM )KYHECiH MEHTepreH;
3 MaTeMaTHUKaJIbIK ecenTep/i IIely YIIiH,
TabuFaTTarbl KYOBUIBICTAp MEH MpoLecTepl
TYCIHAIpY VIIIH 1ipreii »oHe KoJjgaHOambl
MaTeMaTHKa OUTIMIH KOJIJIaHy;

4 MaTeMaTHKAJIBIK ecenTepii YHBIMIacThIPY,
KOIO JKOHE IIeIy JaFAbUIapblH MEHTepy;

5 MaTeMaTHKaJbIK ecenTepi Ienry
HOTIDKEJIEPIH TEOPHSUIBIK Tajljgay oiCTepiH
MEHTepY;

6 aKkmapaTThl aly, Cakray, eHJey JKOHe
OepyliH MPaKTUKAJIBIK €CENTepiH IIeuly YIIiH
MaTeMaTHKAJIbIK amnmnapaTrTbl JKOHE 3aMaHayu
aKMapaTThIK-KOMMYHHUKAIHSITBIK
TEXHOJIOTUSUIAP/Ibl Al 1aIany;

7 3aHgapabl, epexernepal, aHbIKTaManapabl,
MaTEMaTHKAJIBIK €CENTepAl IIbIFapyIbl >KOHE

ITocie  ycmemHoro  3aBepuieHHsl  Kypca
o0yuarmuecs Oyayr:
1 3HAaTb M IMOHHMATb KOHNCIITYaJbHLIC H

TEOPETUYECKHE OCHOBBI MAaTEMaTHKU, UX MECTO B
oOmieil cucreMe HayK M ILIEHHOCTEH, HCTOPHIO
Pa3BUTHA U COBPEMEHHOE COCTOSTHUE;

2 BJIAJICTh CHUCTEMOH 3HaHUN 0
(yHIaMEHTAIbHBIX MaTeMaTHYeCKHX 3aKOHaX M
TEOPHSIX;

3 NPUMEHATh 3HaHU (YHIAMEHTAIBHOU U
MIPUKJIATHON MaTE€MaTHKH JUISL  pELIEHHUs
MaTeMaTHUYeCKUX 3a7ad, Ui HHTEepIpeTalyuu
SIBJIEHUI W MPOLIECCOB B IIPUPOJIE;

4  BlaneTh HAaBBIKAMHU OPraHM3ALMH, TOCTAHOBKU
U PEIICHNs MaTEMaTUYECKUX 3a/1a4;

5 BJIAJETh  METOJAMH  TEOPETHUYECKOrO
aHaJM3a pPe3yJIbTATOB PEIICHHH MaTeMAaTHYECKHUX
3a1ad4;

6 HCIIOJIB30BAaTh MAaT€MAaTUYECKHI ammapar
u COBPEMEHHBIE UH(POPMAIMOHHO-
KOMMYHHKAIIMOHHBIE TEXHOJOTHH IS PEIICHUS
[IPAaKTUYECKUX 3a7a4 IIOJYyYEHHUs, XpaHEHUs,
00palboTKu U nepeaavu HHPopMaIuy;

7 ¢dopmynupoBathb 3aKOHBI, IIpaBUIIA,
ONpeAcNeHus,  IOCTAHOBKY  MAaTEMaTUYECKUX
3a/1a4, U UX PEIICHHE Ha KAa3aXCKOM, PYCCKOM H

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
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oJlapJbl MICIIY/Al Ka3aK, OPBIC KOHE aFbUIIIBIH
TUIAEPIHAC TYXKBIPhIMIAY;

8  onemHiH Kazipri JKapaTbUIbICTaHY-
FBUIBIMM  OCWHECIHIH HETI3T1 KaFuJajapblH
TYCIHY JKOHE TYXKBIPBIMIAY, FBUIBIM MEH
TEXHUKAHBIH JaMy OarbIThIH Oapabap Garasiaiiibl

AHTJIMMCKOM SI3BbIKAX;

8 mnoHumMatb U (OpPMyIMpPOBaTb  OCHOBHBIE
IIOJIOKEHUS COBPEMEHHOM E€CTECTBEHHOHAY4HOU
KApTUHBI MUDA, aJICKBaTHO OLICHUBACT

HaIpaBJICHUC PAa3BUTUA HAYKH U TCXHUKHU

their solution
English;

8 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

in Kazakh, Russian and

Ilpepexsuzummepi / Illpepexeuzumot / Prerequisites

MareMaTHKAJIBIK (bu3HKaHBIH JKOHE
muddepeHIManAbIK  TEeHACYIEepAiH KOChIMIIA
Tapaysiapsl

JloTIOJTHUTETBHBIE TJIABBI MAaTEMATHUECKON (DHU3UKU
u muddepeHIaTbHBIX ypaBHEHUI/

Additional chapters of mathematical physics
and differential equations

Kypcmuiy kbickawa mazmynst / Kpamrkoe codepicanue Kypca/ Course summary

Kesnmeiicok mporecTep TEOPHUSACHIHBIH HETI3Ti

YFBIMAPHL. MomeHTTiK byHKUMsIAP.
Koppemsimusinbik  ¢pynkuus.  TypakTsl  koHE
9ProJuKalIbIK nporuecrep. Kesneicok
MPOLECTEPIIH  KOPPENSALHUSAIBIK  TEOPHUSCHI.
Oprama KBaJpaTThlK Ke3AeHCOK MpolecTepIiH
Y3IIKCI3A1r1, g depeHIMsIIanybl,
UHTerpainanybl. JIMUCKpeTTi  yakbIThl  Oap

MapkoB Ti30ektepi. Otneni blkrumanabikrap.
YenmenKonmoropos Tenneyi. MapkoB Ti30erin
kinaccuukanusiay.  Jluckperti yakpIThl  0ap
MapxkoB Ti36ex

OcHoBHbIE IIOHATHS TEOpUHU CIIy4alHBIX
HPOLIECCOB. CewmelicTBO KOHEYHOMEPHBIX
pacnpenenenuii  CII.  MoMeHTHbIE  QYyHKIHH.

Koppensmmonnas  ¢ynkius. CraupoHapHble U
sproaunyeckue npoueccel. Koppensunonuas Teopust
CITy4alHBIX IIPOLIECCOB. HemnpepeiBHOCTS,
nudpepeHIpyemMocCTb, WHTETPUPYEMOCTH B
CpPEIHEM KBaJIpPAaTUUECKOM CIIy4alHBIX IMPOLIECCOB.
Ilerm MapkoBa ¢  JUCKPETHBIM  BpPEMEHEM.
IlepexonHble BepoOSITHOCTH. YpaBHEHHE YernMeHa-
Kommoropora. Knaccudukanust cocTosHH 11€mH
MapkoBa. Dproavueckue TEOpPEMbl [UIsl Lenei
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. Chapman
Kolmogorov equation. Classification of
Markov Chain States. Ergodic theorems for
Markov chains with discrete time.

Ilocmpexeuzummepi / Ilocmpexeuzumot/ Postrequisites

TaFBIJ'ILIM,Z[aMaI[aH oTy MCH mar I/ICTpJ'IiK
AUCCEPTALUAHBI OpBIHAAY AbI KaMTHUTBIH
MAarvuCTpPaHTThIH FbUJIBIMHA-3CPTTCY KYMbBICHI

Hay‘-IHO-I/ICCJ'IC,ILOBaTCJIBCKaH pa60Ta MarucCTpanTa,
BKJIrO4ast MMPOXOKIACHUC CTaXXUPOBKU n
BBIITOJIHCHUC MaFHCTepCKOﬁ Auccepranun

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

bazoapnama rcemexuiici / Pykosooumens npozpammel/ Programme manager

KamkanoB Mapat YMupOexoBuy

KamkanoB Mapat YMupOexkoBud

Kalzhanov Marat Omirbekovich
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Anzopummoep yncane ecenmey meopuscwl /Ancopummol u meopus eviuucinenuii / Algorithms and Theory of Computations

OKy makcamut / Yueonan yenv/ Purpose

MarucTpaHTTapAbl aNTOPUTMIEP MEH ecenTey
TEOPHSACHI CajachlHIa KaKETTI OLIiMIep MeEH
JTaFIpIapMEH KaMTaMachl3 €Ty, Oysl oJapra
KYpJedi ecenTey ecenTepiH IIeIIyIiH THIMII
QITOPUTMJICPIH JKacayFra, OJIAPIbIH YaKBITTHIK

KOHE  KEHICTIKTIK KYpPACNUIriH  Tajjaayra,
COHJAli-aK  aJITOPUTMACPAIH  KaCHETTEPiHIH
pecMu  JONENAeyNepiH  JKy3ere  achlpyra

MYMKIHIIK Oepeli »XoHE OJapAbIH TEOPHUSIIBIK
HeTi3/1epl MEH KOJIJaHbUTYbIH 3EPTTEY

o0ecreYnTh  MarucTPaHTOB  HEOOXOIUMBIMH
3HAaHUSIMH ¥ HABBIKAMU B O0JIACTH AJITOPUTMOB U
TEOPUU BBIYHUCICHUH, KOTOPHIE TMO3BOJIAT WM
paspabaTeiBaTh 3(PGEKTUBHBIC aJTOPUTMBI IS
pElICHUST CIIOKHBIX  BBIYMCIUTEIBHBIX — 3a7ad,
NPOBOJIUTh  aAHAM3 WX  BPEMEHHOW U
MPOCTPAHCTBEHHON  CJIOXKHOCTH, a  TaKXKe
OCYIIECTBIIAThL  ()OpPMAJIbHBIE  JTOKA3aTeIbCTBA
CBOWCTB aNrOPUTMOB U  HCCIEAOBAaHHUE UX
TEOPETUYCCKUX OCHOB U IIPUMECHECHU I

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

OKbimy

namudceci / Pezynomamot 00yuenusn / Learnin goutcomes

Kypcrbl ¢9TTi asiKraraHHaH KeWiH Oinim
aJymbLIap:

1 MaTreMaTHKaHbIH TYKBIPBIMAAMaJIbIK
YKOHE TEOPUSUIBIK HET13/1€piH, OJap/blH FhIIBIM
MEH KYHABUIBIKTapAbIH almbl >KyleciHaeri
OpHBIH, JJaMy TapuXbl MEH Ka3ipri >KaFrdaiblH
01Tyl )KoHE TYCIHY;

2 ipreml MaTeMaTHUKAIBIK 3aHaap MeEH
TeopusIap Typajibl OLTIM KYHECiH MEHIepreH;

3 MaremMaTHKalblK €CenTepl UIemry VIIiH,
TabuFraTTarbl KyObUIBICTAp MEH IMpoLecTepi
TYCIHAIpY YIIIH ipreii >XoHe KoJjaaHOambl
MaTeMaTHka OiliMiH KOJIJIaHy;

4 MaTeMaTUKaJbIK €CeNTepi YHBIMIACTHIPY,
KOIO JKOHE ey JaFAbUIapbiH MEHTepy;

5 MaTeMaTHKaJbIK ecenrtepl nienry
HOTIKENIEPIH TEOPUSUIBIK Talaay oiiCTepiH

[ocae  ycmemHoro
odyuarouuecs OyayT:
1 3HaTh W TMOHUMATh KOHIENTYyalbHbIE U
TCOPCTUICCKHUE OCHOBbBI MAaTCMAaTUKH, UX MCCTO B
o0mieil cucreMe HayK W IIEHHOCTEH, HCTOPHUIO
Pa3BUTHUS U COBPEMEHHOE COCTOSIHHE,

3aBeplIeHUs]  Kypca

2 BIAAeTh CHUCTEMOH 3HaHUU 0
byHIaMEHTATBHBIX MAaTEMAaTUYECKUX 3aKOHAX W
TEOPUSX;

MPUMEHATh  3HaHUS  (QyHIAMEHTATHHOU u
MPUKJIaAHON MaTeMaTHKU s peLeHust
MaTeMaTUYeCKUX 3aJad, [JIs1 HMHTEpHpeTalun

SIBJICHUM U MPOIIECCOB B IPUPOJE;

4 BNajeTh HABBIKAMH OPTaHU3AIMH, TOCTAHOBKH
U pEUICHNS MaTeMaTHIECKUX 33]1aY;

5 BIaAeTh METOJAMU TEOPETHYECKOTO aHaIM3a

PE3YyJIbTAaTOB peL[ICHI/Iﬁ MaTEMAaTUYCCKUX 3aaa4,

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
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MEHTepy;

6 akmapaTTel aly, Cakray, OHJey JKOHE
OepyiH MpaKTHKAIBIK €CeNTepiH MIenry YIIiH
MaTeMaTHKAIIBIK allapaTThl JKOHE 3aMaHayd
aKIMapaTThIK-KOMMYHHUKAIUSITBIK
TEXHOJIOTUSUIAP/IbI Nali1anany,

7 3ammapzsl, epexernepi, aHbIKTaMalapibl,
MaTeMaTHKAJIBIK €CENTepl IIbIFapybl XKOHE
OJIapIbl STyl Ka3aK, OPBIC )KOHE aFbUIIIBIH
TiAEPIHAC TYKbIPbIM/IAY;

8 onemHIH Kazipri JKapaTbUIBICTAHY-
FBUIBIMU OCMHECIHIH Heri3ri KarFuJaajgapblH
TYCIHY JKOHE

TYKBIPBIM/IAY, FBUIBIM MEH TEXHUKaHBIH Jamy
OarbIThIH Oapabap Oaranaiiabl

6 HKCIoNb30BaThb MAaTEMaTUYECKHM ammapar U
COBpPEMEHHBIE nH(pOpPMaAITMOHHO-
KOMMYHUKAIMOHHBIE TE€XHOJOTHM ISl PELICHUS
MPAaKTUYECKUX 3a7ad I[OJy4YEeHUs, XpaHCHUS,
00paboTKH U mepenayu HHPOpPMaLny;

7 (opmynupoBaTh 3aKOHBI, MpaBuIIa,
ONpeAeNeHUs, IOCTAHOBKY  MaTEMaTHYECKHUX
3a/lay, U UX PEIICHHE Ha Ka3axCKOM, PYCCKOM H
aHTJINICKOM SI3BIKAX;

8 mnoHuMatb U (QOpMyIHpPOBaTH OCHOBHbBIC
MOJIO)KEHUSI COBPEMEHHOW €CTECTBEHHOHAYYHOU
KapTUHBI MHUpA, aJIcKBaTHO OLICHUBACT
HAaIpPABJICHUE PA3BUTHS HAYKHU U TEXHUKHU

analysis of the results of
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 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

solving

Ilpepexsuzummepi / Illpepexsuzumot / Prerequisites

MatemaTuKabIK (u3MKaHbIH KOHE
mupdepeHINANABIK  TEHACYIEepAlH KOChIMINA
Tapayiapbl,ACCOIIMaTUBKE KaKbIH CaKUHaIap

JlonoHUTENbHbIE TJ1aBbl MaTeMaTHUECKONH (PU3MKH
u g depeHInanbHbIX ypaBHEHUI/
Komnbla 6a13kue K accolMaTuBHBIM

Additional chapters of mathematical physics
and differential equations,The Rings are
Nearly Associative

Kypcmuiy kbickawma mazmynst / Kpamkoe cooepicanue Kypca/ Course summary

ANTOPUTM YFBIMBI. AJTOPUTMIIK MOJEIBACPAIH
KiKkTenyl. ThIOPUHI MalIMHACBIMEH TaHBICY
TrropuHT MAaIIIMHACHI. Ecenremimaimk.
Meicannap. PexypcuBti ¢dynkmusuiap. Pykcar
eTUIreH XoHe Ti30eneHreH >xublHAap. COHFBI
aBTOMarTap TeopuschiHAa  Kipicre.  Pykcar
eTUIreH XoHe Ti30eneHreH >xublHAap. COHFBI
aBTomMarTap TeopusckiHa  Kipicrie.  COHFBI
aBTOMATTapJIbIH KAacHeTTepi MEH HYCKalapbl.
CoHrbl aBTOMATTap/IbIH ANTOPUTMIIK

ITonsaTne aIropuT™Ma. Knaccudukanus
AITOPUTMUYECKUX  MOJENEeW. 3HAKOMCTBO €
MamuHoM  Teropunra  Mammna — Teropusra.
Boruncnumocts.  [Ipumepsl. CrnocoObl  3agaHus
PexypcuBHBIE byHKIHN. Paspemmmslie 51
IepevnciIieMble MHOKECTBA. BBeleHHE B TEOPHIO
KOHEUYHBIX aBTOMATOB. Paspemmmslie 51
[IEpEeUnCIIsieMble MHOKECTBA. BBeneHHne B TEOpHIO
KOHEYHbIX aBTOMaToB. (CBONCTBA M BapHaHTHI
KOHEYHBIX aBTOMATOB. AnroputMuyeckue

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.
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mymkingikrepi. Ilerpu XKeninepi. ®opmanbiasl | Bo3MOKHOCTH KoHeuHbIX aBromaTtoB. Ceru [letpu. | Algorithmic possibilities of finite automata.
Kyuenep. Kacuerrepi,  uHTepnpetamuschl, | @DopManbHbie cucteMbl. CBOWCTBA, MHTEpPIIpETAIUs, | Petri nets. Formal systems. Properties,
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