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Kipicne

OJIEKTUBTI TIOHJEP KaTaJlorbl OKBITYJBIH KPEAUTTIK JKyheci OOMbIHIIA
KYPacCThIPbIIaAbl. OJIEKTUBTI TIOHJEP KaTajlorbl JKYMEJIICGHreH TaHaay OOoMbIHIIA
TIOHJIEP Ti31MiH YKOHE OJIapIbIH KbICKA CHUIIaTTaMachlH KapacThIPaIbl.

MarucTpaHT MaMaHIBIKTapJblH MIHAETTI KOMIIOHEHT/>)KOFapbl OKY OpPHBI
KOMITOHEHTIHIH MOHAEPIH 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, KOTOPBINA MpeACTaBIseT COOOW CHUCTEeMaTU3UPOBAHHBIM
NepeyeHb TUCUUIUIMH KOMIIOHEHTA 110 BEIOOPY U COAEPIKUT KPATKOE UX OIHCAHHUE.

Hapsay ¢ n3ydeHuneM AMCHMIUIMH 00S3aTENbHOTO / BY30BCKOTO KOMIIOHEHTA,
MarucTpaHT JIOJKEH BbIOPATH JJIsl U3YUYEHHS] TUCHUILTMHBI KOMIIOHEHTA 1O BBIOOPY.

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

VYBaxaemble MaructpaHTbl! BaXHO NOMHHUTB, YTO OT TOrO, HACKOJBKO
IpOayMaHHOW M 1enocTHOM Oyaer Bamma oOpa3zoBarenbHasi TPacKTOPHs, 3aBUCUT
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 3JIeKTUBHBIX IMCIUILUIMH 10 ceMecTpam /

Distribution of elective courses by semester

Kpenutrep | Axkagemus
CaHbl / JIBIK
Kon-Bo Ke3eH/
[Tonnin aTaysl / HaumenoBanue nucturminabl / The name of the discipline KpEAUTOB/ Axkan
Numberofcre | mepuon/
dits Academic
period
JIu anreOpanapbiHAarsl TyOipiep xyieci/CucreMbl KOpHEH B anredpax ) 1
JIn/ Root Systems in Lie Algebras
JIu anreOpachl xoHE onapasiH aBToMopdusmaepi/Anredpa Jlu u ux
aBromopdusmsl/Lie Algebra and Their Automorphisms
MatemMaTuKaIbIK (PU3HKAHBIH XoHE UG (HEepCHIHATIBIK TEHACYICPIIH 5 2
KOCBIMIIIA Tapayhapbl / JJONOTHUTENbHBIE IJ1aBbl MAaTEMaTHYeCKO (pU3UKU
n nupdepennmanbueix ypaBuenuii / Additional chapters of mathematical
physics and differential equations
Huddeperumanipik-uHTerpaiablk Tenaeynep/Anddepennuansao-
uHTerpanbHbie ypaBuenus/Differential-integral equations
Kaszipri matemaruka /CoBpemennas matemaruka /Modern Mathematics 5 2
Ecentey MmaTeMaTHKaCBhIHBIH 3aMaHyH dictepi /CoBpeMEHHbBIE METOIbI
BbIUKCIUTENRHOM MaTeMaTrky /Modern Methods of Computational
Mathematics
Kesneiicok mporectepin Teopusicel /Teopus cirydallHbIX TPOIECCOB / ) 2
Theory of Random Processes
AJTOpUTMIED KOHE €CeNTey TEOPUSICHI /ANTOPUTMBI 1 TEOPUS
Beruucienuit/Algorithms and Theory of Computations
[TpobnemansbIK 9fic XKoHE oMUMMIMATaNBIK ecentepai menry/[IpobnemHblit 5 3
METO/]I ¥ peleHne oIMMInaanbIX 3a1a4/Problem method and solving
olympiad tascs
CrangapTTsl eMec OarapiaManaparsl ecenTepl menry OOnbIHIIa
npakTuKyM/I[pakTHKyM 10 pemeHuro 3a/1a4 BHE CTaHAAPTHBIX POTrpaMm/
Workshop on solving tascs in non-standard programs
ABtomopdusmaep Tontapsl /I'pynnsl aBToMmophu3MoB / 5) 3
Group of Automorphisms
AcconaTuBke aKbIH cakuHanap /Konbia 6J1u3Kue K acCOIMaTUBHBIM /
The Rings are Nearly Associative
MatematukanblH GUIOCOPUSIIBIK cypakTapsl /Dunocodckue BOIpoCh 5) 3

matematuku/Philosophical Questions of Mathematics

Matemartuka 1aMybIHBIH Tapuxbl/McTopus pa3BuTHS MaTeMaTHKN/
History of the Development of Mathematics




year 1

1 1 oKy KbLIbIHA aAPHAJIFAH JIEKTHBTIK MOHAEP / DJIeKTUBHbIE THCHUILIAHGLI 115 1 roxa odyuenusi/ Elective courses for

Ju anzeopanapvinoazel myoipnaep scyiteci / Cucmemut kopueit ¢ anzeopax JIu / Root Systems in Lie Algebras

Oky makcamot / Yueonasn yenwv/ Purpose

TYOipiep *KYHWECiHIH HEri3ri TEOPHsUIbIK TYCIHIKTEpl
MEH NpaKTHUKAJIBIK JaFdblIapblH  UIepy, atail
alTKaHna: [WOepIDKasbIKTBIK, KaMmepa, YSIIbIK.
Koxkctep tonraper. Turc XKytienepi. Baitn Tonrapsr.
¥3bIH TYOIp, KbIcKa TYOip. KapTanusiH MaTpunacsr.

OCBOUTh OCHOBHBIE TEOPUTHYECKHE TMOATHUS U
MIPaTHYECKUE HABBIKM CHCTEMBI KOpPHEH, a HMMEHHO:
I'unepmnockocTs, KaMepa, siuelika. ['pynmbl KokcTepa.
Cucremsl Tutca. I'pynnsl Bains. [InuHHBI KOpeHb,
KOpoTkui KopeHb. Kpurtepuit m martpuna Kaprana.

to master the basic theoretical concepts and practical
skills of the root system, namely: Hyperplane, camera,
cell. Coxeter groups. Tits systems. Weyl groups. Long
root, short root. The Cartan criterion and matrix. The
root system. Dynkin's schemes. Classical Lie algebras.

Ty6ipaep Kyiieci. JIBIHKHAH cxemanapel. | Cuctema kopHeil. Cxembl JlpiHkuHa. Kiaccuueckue | Solvability. Nilpotence.
Knaccukanpik Jlu  anreOpanaper.  Illemimpainik. | anre6pst JIn. Paspemmmocts. HUITBIOTEHTHOCTD.
HunpnoTeHTTIIIK.

Oxvimy namuoiceci / Pezyniemamut 06yuenus / Learningoutcomes
Kyperbl  coTTi askraranHaH  keiiin  Oimim | TTocite YCIEIHOro 3aBepIIeHus Kypca | After successful completion of the course, students
aJymbLiap: o0yuawmuecs OyayT: will be:
1 MaremMaTHKaHbIH  TYXKBIppIMIAMalbIK JkoHe | 1 3HaTh W THOHMMarh  KoHmenryaidpHele W | 1 to know and understand the conceptual and
TEOPHSUTBIK ~ HETi3JEpiH, OJapAblH FHUIBIM MEH | TECOPETHUECKHE OCHOBBI MareMaTwku, ux wMecto B | theoretical foundations of mathematics, their place in
KYHIBUIBIKTAPBIH  JKAIMbBl OKYHECIHAEeri OpHBIH, | 00Imedl cucreMe HayK U IeHHOCTeH, wmcropuio | the general system of sciences and values, the history

JaMy Tapuxbl MEH Ka3ipri jKarmalblH Olry JkKoHe
TYCIiHY;

2 ipreji MaTeMAaTHKAJbIK 3aHIApP MEH TeopHsIap
TypaJisl O11iM KYHEeCiH MeHrepy;

3 MaTeMaTHKaJbIK ecenTepiAi YHWbIMIACTHIPY, KOO
JKOHE 1INy JaFIbUIapblH MEHTepY,

4 MaTeMaTHKAIIBIK €CeNTepiAl MICeNly HOTHKEIEPiH
TEOPHSUIBIK TAJIAAY SAICTEPiH MEHIepY;

5 axkmaparThl any, cakray, OHJey oHe OepyriH
MPAaKTUKAIBIK ecernTepin nienry YIIiH
MaTeMaTHKaJbIK  almapaTThl  JKOHE  3aMaHayd
aKnapaTThIK-KOMMYHHKALIUSIIBIK  TEXHOJIOTHSIIAPIbI
naiianany.

Pa3BHUTHUS U COBPEMEHHOE COCTOSTHUE;

2 BHaNeTh CHUCTEMOW 3HaHWH O (QyHIAMEHTAIbHBIX
MAaTEMAaTHYECKHUX 3aKOHAX U TEOPHSIX;

3 BlazeTb HABBIKAMU OpraHU3allud, I[OCTAHOBKU H
pelleHus MaTeMaTHYEeCKUX 3a/1a4;

4 Biagerp MeETOJAaMH TEOPETUYECKOIo  aHalu3a
PEe3yJIbTaTOB PEUIEHUI MaTEMaTUYECKUX 3a/1a4;

5 HCHoJb30BaTh  MaTeMAaTHUECKWH — ammapar M|
COBpeMeHHble HH(OPMAIMOHHO-KOMMYHHUKAIIHOHHEIE
TEXHOJIOTUM Il PELICHHs] IPAKTUYECKUX 3ajad
MOJTy4YEHUs, XpaHeHus, oO0paboTku W Tmepenauu
nHpOpPMaLUH

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

Kypcmuiy kpickama mazmynot / Kpamkoe codeparcanue Kypeca/ Course summary

ITonmi OKBLIFaHHaH KeHiH

MaructpanTTap | M3yuus

AUCHUILINHY, MAaruCTpaHThbL

oceost | After studying the discipline, undergraduates will
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TUNEpIDKA3BIKTBIK, Kamepa, yiamblK. Koxctep
tontapel. Tutc XKyiienepi. Boiin Tonrtapel. ¥3bIH

TYOip, KpIcKa TyOip. KapranuerH MaTpuimacs.
Tyb6ipnep Kyieci. JBIHKIH CcXeMaJtaphl.
Knaccukanpik Jlu  anreOpanapel.  Ilemimpainik.

HunpmoTeHTTUTIK TYCIHIKTEPiH MEHIEpEe i

I'uneprnockocts, kaMepa, A4yerka. ['pynmnsl Kokcrepa.
Cucremsl Tutca. I'pynnsl Boaiins. /InuHHBI KOpeHb,
KOpoTKkuit kopeHb. Kputepuihi u matpuna Kaprana.
Cucrema xopueil. Cxemsl JlpiHKmHa. Kiraccudeckwe
anreopst JIu. Pazpemmmocts. HUToTeHTHOCTS.

master the Hyperplane, camera, cell. 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.

Ilocmpexeuzummepi / Ilocmpexeuzumot/ Postrequisites

ABTOMOpU3IMIEP TONTAPHI

‘ ['pymmer aBToMophu3MOB ‘

Group of Automorphisms

bazoapnama sicemexuici / Pyxkosooumenv npocpammet/ Programmemanager

HemucenoB bepuk Hyprazunosuu
(u3MKa-MaTeMaTHKa FhIIBIMAAPBIHBIH KaHAUIATHL,
acCcOLMMPOBaHHBIN Ipodeccop

JdemucenoB bepuxk Hyprazunosuu
KaHauaat GU3MKo-MaTeMaTHYECKUX HayK,
acCcOLMMPOBAHHBIN Mpodeccop

Demisenov Berik Nurtazinovich
candidate of physical and mathematical Sciences,
associate Professor

Jlu anzedpacwl yncone onapovtyy agmomoppusmoepi / Anzeopa Jlu u ux asmomopgpusmot / Lie Algebra and Their Automorphisms

Oxy makcamot / Yueonasn yenwv/ Purpose

Kazipri JIn anredpacsl OJIap/IbIH
aBToMOpH3MIEPiHIH HeTi3ri TEOPUSITBIK
TYCiHIKTEpiH urepy: Jlu AnreOpachlH aHBIKTaMAChI,

MCH

koMMyTatop. Jlu anreOpachlHBIH HJCAJbI, IIIKI
anredpa. Huddepenmangay anredpacsl.
Knaccukansik Jlu anreOpanapbl. HUTBNOTEHTTINIK,
memiMaunk. Jlu  anreOpacbiHblH — Herizi.  JIu

are0packIHBIH TOMOMOPGU3MI, 1IKi TOMOMOP(U3M.
JIu anrebpaceiabiH aBToMopdu3Maepi. Konapl sxone
xabaiibpl aBToMophu3MIep.

OCBOHTH OCHOBHBIE TEOPUTUYECKUE HOSITHS
cOBpeMeHHOH anreops! JIn u ux aBTOMOpPHU3MOB!
Onpenenenne anrebpel JIu, xommyratop. WMpean
anreOpel  JIu, BHyTpeHHsisi anreOpa. Anrebpa
muddepennmpoBanus. Kiaccuaeckne anreOpsr Jlu.
HunbnorenTHOCTH, pa3zpemmmoctb. bazuc  anreOpbl
Jlu. Tomomopdusm anrebpel JIu, BHYTpeHHUH
romoMop¢usM. ABromopdusmel anreOpst Jlu. Pyunsie
U IUKHE aBTOMOP()U3MBIL.

to master the basic theoretical concepts of modern Lie
algebra and their automorphisms:

Definition of Lie algebra, commutator. The ideal of a
Lie algebra, an inner algebra. Algebra of
differentiation. Classical Lie algebras. Nilpotency,
solvability. The basis of the Lie algebra. Lie algebra
homomorphism, internal homomorphism.
Automorphisms of the Lie algebra. Tame and wild
automorphisms

Oxvimy namuiceci / Pesyriomamot o6yuenus / Learningoutcomes

KypeTbl  coTTi  asikraFaHHaH  Keilin  Ouaim
alrymbLiap:

1 wMaremaTukaHBIH  TYKBIPBIMIAMAalbIK  JKOHE
TEOPHSUTBIK ~ HETi3/IepiH, OJAapAbIH FhUIBIM MEH
KYHJBUIBIKTAp/bIH ~JKaJlIbl JKYHECIHIErT OpHBIH,
JaMy Tapuxbl MEH Kasipri »xarmailblH Oiny >KoHe
TYCiHY;

2 ipreji MaTeMAaTHUKaJbIK 3aHIApP MEH TCOpHsIIap

IMocae YCIEHOT 0
oO0yyarouuecs OyayT:
1 3Harh ® TIOHMMATh  KOHIENTYaJlbHbIE U
TCOPETUYCCKNUE OCHOBBI MATCMATUKHW, HX MECTO B
obmeli cucteMe HAyK W IICHHOCTEH, HCTOPHIO
Pa3BUTHUS U COBPEMEHHOE COCTOSTHUE;

2 BIAjETh CHCTEMOW 3HAHMH O (yHIAMEHTAJIbHBIX
MaTEeMaTHYECKUX 3aKOHAX U TEOPHSIX;

3aBepIIeHuUs Kypca

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;
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TypaJibl O1J1iM KYHEeciH MeHrepy;

3 MareMaTHKaJbIK ecenTepiAi YWBIMIACTBIPY, KOO
XKOHE ILIEITy JaFAbUIapbIH MEHI€PY;

4 MaTeMaTHKaNbIK €CeNTep/i IIeUTy HOTIDKEIepiH
TEOPHSUTBIK TallAay 9AICTEpiH MEHIepY;

5 axkmaparTel aiy, cakray, eHJAey XoHe OepymdiH
MTPAKTHUKAITBIK ecenTepin Ienry YIIiH
MaTeMaTHKaJbIK  amlmapaTThl  JKOHE  3aMaHayd
AKIMAapaTThIK-KOMMYHUKAUAJIBIK TCXHOJIOTHUAIAPAbI
naijanany.

3 BJIaACTh HABBIKAMH OpraHu3aly, I[MOCTAHOBKHU U
peIICHUA MATCMATHYCCKUX 3a1a4;

4 BJIaA€Th METOAAMHM TCOPETHYCCKOI'0 aHajIn3a
PE3YIbTATOB pCH_ICHI/Iﬁ MaTeMaTUYCCKUX 3a1a4,

5 HCIIOJIB30BAaTh MaTeMaTHUYCCKUI amnmapar u
COBPEMCHHBIC I/IH(I)OpMaHI/IOHHO-KOMMYHI/IKaLII/IOHHLIC

TEXHOJIOTHHM JUIA PpEIICHUS MPAaKTHYECKHX 3a/1ad
MONyYEHHUs, XpaHeHus, oO0paboTKuM W Tepenaqu
nHpOpPMALTUH

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

Kypcmotn Kpickawa mazmynst / Kpamkoe codeporcanue kypca/ Cou

rse summary

Ilonnmi okpFaHHAaH KeiiH Maructpantrap Jlu
anreOpachlHbIH ~ aHBIKTAMAcblH,  KOMMYTAaTOPbI
MeHrepemi. Jlu anreOpachlHBIH HWAeanbl, IIMIKi
anreopa. Juddepenmangay anreOpachl.
Knaccukansix Jlu anreOpanapbl. HUIbNoTeHTTINIK,
memimMaunik. Jlu  anreOpaceblH  Herizi.  JIu
anredpachIHBIH TOMOMOP(GU3MI, 11IKi TOMOMOpPhH3M.
JIu anreGpackiabiH aBTOMOpHU3MIepi. KonMeH xoHe
xabaiibl aBTOMOpPPUIMAEP

I/I3quB AUCHUILINHY, MaruCTpaHThbL OCBOJIT.
Onpenenenne anreOpel  Jlu, xommyratop. Wnmean
anrebpet  Jlm, BHyTpeHHsss anreOpa. Anrebpa

muddepennupoBanus. Knaccuueckue anreoper Jlu.
HunbnorenTHOCTH, pa3zpemmmoctb. bazuc  anreOpbl
Jlu. Tomomopdusm amredpsl Jlu, BHyTpEeHHHIA
romomMopdusM. ABTroMopdu3msbl anredps! Jlu. Pyansie
U IMKWE aBTOMOP(QU3MBI

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

Iocmpexsusummepi / Ilocmpexsuzumut/ Postrequisites

AcconmaTruBKe XKaKblH CaKWHAIAP

‘ KOJ'ILI.I& ONu3KHue K aCCOIMaTHBHBIM

‘ The Rings are Nearly Associative

bazoaprama ycemexuiici / Pykosooumens npozpammut/ Programme manager

Jdemucenos bepuxk HyprazuHosnu
¢u3MKa-MaTeMaTHKa FbUIBIMIAPBIHBIH —KaHIWAATHL,

acCOLMMPOBAHHBIN Mpodeccop

Jdemucenos bepuxk Hyprasunosuu
KaHauat GU3NKo-MaTeMaTHYECKUX HayK,

aCCOLMMPOBAHHBIN Mpodeccop

Demisenov Berik Nurtazinovich
candidate of physical and mathematical Sciences,

associate Professor

Mamemamuranslk (puzukanviy Hecane oudphepenuuanovik mernoeynepoin Kocolmuia mapaynapul / /[lononnumensvHole 21a6bl MAMEMAMUYUECKON PU3UKU U
oughpepenyuansuvix ypasuenuii / Additional chapters of mathematical physics and differential equations

Oky makcamot / Yueonan yenwv/ Purpose

Maructpanttel  auddepeHIManaAbIK  TeHIACYIEP
OOWBIHIIIA IEKAPAIBIK €CenTep/i IIenry YIIiH
MaremaTukanblk (u3MKa SIiCTEpiHiH anmapaThiH
KOJIJaHYFa, OHBIH aJbIHAA TYPFaH ecenTepi Ayphic

Hayuuts  MaructpanTa  HWCMONB30BaTh  ammapar
METOZOB MaTeMaTH4ecKOW (U3UKH A PELICHUs
KpaeBbIX 3a7ad 1o AuddepeHIranbHpIM YpaBHEHHSAM,
IrpaMOTHO c(OpMyIMpOBaTh TOCTAHOBKY CTOSIIHX

To teach a master's student to use the apparatus of
mathematical physics methods for solving boundary
value problems on differential equations, to correctly
formulate the formulation of the tasks facing him and
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TY)KBIPBIMJIayFa KOHE MPAKTHUKAIBIK iC-OpEKeT YIIiH
KOKETTI MaTeMaTUKAIBIK (U3MKAa TCHJCYiHIH JKaHa
OeximMzepiH 3epTTeyre YiperTy.

mepeJ HUM 337a4 M HU3YYUTh HOBBIC pa3Jeibl
ypaBHEHUS MaTeMaTU4YeCKOW (PU3UKU, HEOOXOIMMEIC
JUTSL TIPAKTUIECKOM e TEIHbHOCTH.

to study new sections of the equations of mathematical
physics necessary for practical activity.

Oxbimy namuaiceci / Pezynoemamot 00yuenus / Learnin goutcomes

Kyperbl  ¢dTTi  asiKTaFaHHaH  Keilin  Ouiim
anymbLiap:
1 TeHneydiH TYpiH aHBIKTAy, IIEKeapajbIK

€CeNnTep/IiH MIeiMiH Taly;

2 (UBHKANBIK TpOIECTepi
TEHJCYJIEePAl KOJ/IaHy;

3 runepOoNaNbIK JKOHE MapaboJlaIbIK TEHACYJIep
yuria Komm ecebiniH menriMaepid tady;

4 TONKBIHABIK TEHACYAl IIBIFapy; JKbUTy ©TKI3TIIITIK
TEHICYI;

5 op Typm Tunreri (rumepOosanblK, TapaboIabIK
JOHE DIUIMITHKAJBIK) JKapThUIal TYBIHIBLIAPAFEI
UG hepeHIMaIBIK TEHACYJICPAiH HEeri3ri ecenTepin
IS TIH 9/1iCTEPIH MEHTepY;

6  MarucTpaHTTBhIH  Ooyaliak  MaMaHJbIFbIHA
0aifIaHBICTHI KOJIJaHOABI €CenTep/Ii IIemTy.

MOJIENbIey  YIIiH

Mocne yCIEeUIHOr0
o0yuarouuecst OyayT:
1 ompenensiTh THN ypaBHEHHUS, HAXOIUTh PEIICHHUS
KpaeBBIX 33/1a4;

2 TOpUMEHATh YpaBHEHHS MJII MOJEIUPOBAHUS
(hU3UYECKUX MPOIIECCOB;

3 HaXoauTh pemeHus 3agayn Komu 1ist ypaBHeHUH
TUIIEPOOTUYECKOTO U MapaboIndecKOTo THIIOB;

3aBepuIeHusI Kypca

4 BBIBOAWTH BOJHOBOE YypaBHEHHE, YypaBHCHHE
TEIIONPOBOIHOCTH;

5 BiameTh METOJAMH pELICHHS OCHOBHBIX 3ajay
nuddepeHInaNbHBIX  ypaBHEHHH B YaCTHBIX
MNPOU3BOJHBIX pPa3jaInvdHOr o THUIIa
(runepOonuyuecKoro, napaboJInyecKoro u
AITUIITUYECKOTO);

6 pemmTh MPUKIAIHBIX 33/1a4, CBSI3aHHBIX C OyIyIei
CIIEIMATBFHOCTHIO0 MATUCTPAHTA.

After successful completion of the course, students
will be:

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

2 apply equations for modeling physical processes;

3 find 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);

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

Ilpepexsuzummepi / Ilpepexeusumut / Prerequisites

JIu anreGpanapsinaars! TyOipiep xyiieci,
JIu anreGpack )KoHe oJap/IbIH aBTOMOpdU3MAEpi

Cuctemsl kKopHeit B anreopax Jlu,
Anrebpa JIu u nx aBTOMOp(HH3MBI

Root Systems in Lie Algebras,
Lie Algebra and Their Automorphisms

Kypcmuiy kpickawa mazmynot / Kpamxoe codepacanue kypca/ Coursesummary

MoceneHi  AypbIC  KOKO  JKOHE
TanChHIPMAIAPIBIH ~ MBICANAApPBl.  MaTeMaTHKaIBIK
¢usuka TeHzpeyJepi MeEH eKiHI perTi Jepoec
TYBIHJIBIIAPBI 0ap TEHJAEYJEp KYHECIH XKIKTEy JKoHE
ojapAbl KaHOHIBIK Typre kenripy. [amamOep,
[Tyaccon xone Kupxrod ¢opmymnanapsl. Hroamens
dbopmynacel koHE OHBI TETEPOTEHII TEHIEY YIIiH
Komm wacenecin memry ymiH koizaHy. Komm
eceOiHiH KBUTy OTKI3TITIK TEHJAEYi YUIIH HICHIiMi.

JlypBIC  €Mec

KOppeKTHOCTB IMOCTAaHOBKHM 3aJadud MW TIPUMEPHI

HEKOPPEKTHO MOCTaBJIEHHBIX 3az1ad4.
Knaccudukaius  ypaBHEHHH  MaTeMaTHYECKOH
GU3MKM W CUCTEM YpaBHCHHH ¢ YacCTHBIMH

NPOU3BOAHBIMU BTOPOTO MOPAAKA U IPUBEICHUE UX
K KaHOHWYeckomy Buay. ®opmyner Jlamambepa,
ITyaccona u Kupxroda. ®opmyna Jlroamens u ero
NpUMEHEeHUsT nns pemeHus 3agaun  Komu ans
HEOJHOPOJAHOTO ypaBHeHHs. Pemenue 3amaum

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 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




[Tyaccon ®@opmynacel. Apanac ecentepii IIEHIyIiH
YKAJTFBI3]IBIFbI

Komu  pgna  ypaBHEHHUS  TEIJIOHNPOBOIHOCTH.
®opmyna Ilyaccona. ENMHCTBEHHOCTH pELICHUS
CMEIIaHHBIX 3a7ad.

equation. The Poisson formula. Uniqueness of the
solution of mixed problems.

Ilocmpexeuzummepi / Ilocmpexeuzumot/ Postrequisites

MaremMaTHKaHbIH GUIT0COPUSIBIK CYpPaKTaphI

‘ dunocodckre BONpockl MaTEeMaTHKH

| Philosophical Questions of Mathematics

bazoapnama sicemexuici / Pykosooumenv npoepammet/ Programmemanager

blemaryn P.C. — ¢.-M.F.K.

‘ blemaryn P.C. — x.¢.-Mm.H.

| Ysmagul R. S.-Ph. D.-M. N.

Juppepenyuanovik-unmezpanovik menoeynep/ Jlugppepenuuanvno-unmezpanvusie ypasuenus/Differential-integral equations

Oky maxcamol / Yueonasn uyenwv/ Purpose

MaructpaHnTTapst nddepeHIanabK-
MHTETPAABIK TEHICYJICP MEH OJapAblH Kehoip
KOCBHIMITIAJIAPBIH IIENTY SICTepiH 3epTTeyre YHpeTy.
JuddepeHanipik-nHTerpaiabIK TEHJEYIIEep
TEOPUSICHIHBIH ~ TapUXbIH  3epTTey KOHE  OCHI
TEHJIEYJIEp TEOPHSCHIH KOJIaHy apKbUIBI IIEIIUIETiH
MocelesepiH Heri3ri TypiepiH KapacThIpy

Hayunte  MaructpantoB  HCCIEOBaThb  METOJbI
penieHus T depeHInanTbHO-HHTET PATbHBIX
YpaBHEHUH U HEKOTOPBIX UX NpuiioxeHud. Mzydyenue
uctopun Teopun auddepeHanbHO -MHTErpaIbHBIX
YpaBHEHUH W pacCMOTPEHHE OCHOBHBIX THIIOB 3ajad,
pelaeMbpIX C IOMOIIBI0 MPUMEHEHHUS TEOPUH 3THX
YpaBHEHUI.

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 solved by applying the theory
of these equations.

Oxvimy namuoiceci / Peyniomamot o6yuenus / Learningoutcomes

Kyperbl  ¢dTTi  asikTaraHHaH  KelliH  Oinim
anymbliap:

1nuddepeHnnanIbIK-nHTETPaJIIBIK TEHJEYIIEP
TEOPUSCHIHBIH ~ JaMybIHBIH  HETI3rl  Ke3eHIepiH

aHBIKTAY,

2 MareMaTHKa MEH JKapaTbUILICTAHYIbIH Oacka
cayiaJlapblHJIa 1a OCBl TEOPUSHBIH 63apa OaiIaHbICHI
MEH 63apa 9CepiH aHbBIKTay,

3 muddepennmanapik-MHTErpaiblk  TEHACYIIEP
TEOPUSCHIHBIH JIaMybIHA KEKE FABIMIAP/IbIH KOCKaH
YJIECiH HaKThLIAY,

4 mpakTUKaJBIK ecenTepil IMIelryre e3 OuTiMIiHi3II
KOJIaHbBIHbI3, ToXipubdeme TYBIHJAHTHIH
MocenenepAi  ©3  OeTiHme — 3epTrey  YIIIH
MaTEeMaTHKAIIBIK 9JICOMETTEPIi KOJIAAHBIHBI3;

5 anrad OLTiMIEPiH MaMaHIBIKKA COMKEC Taiaamany

Mocne YCHEeUIHOr0
o0yyaromuecs OyayT:
1 BBIABIATE OCHOBHBIE JTaIlbl pasBUTUA TCOPHUU
muddepeHInanTbHO-UHTETPAIbHbBIX YPaBHEHHH,

2 YCTaAaHOBUTH B3aUMOCBA3b W B3aMMOBJIIMAHUC 3TOU
TEOpUH M B JPYrHx o0JlacTeil MaTeMaTHUKd H
€CTECTBO3HAHMS,

3 YTOYHUTH BKJaJ OTHCIBHBIX YUEHBIX B Pa3BHUTHE
TEOpHUH T depeHIInaTLHO-HHTETPATTLHBIX
yYpaBHEHUH,

4  mpuUMEHSATh CBOMX 3HAaHMM K  PELICHUIO
MPAKTUYCCKUX 3aa4d, IMOJIb30BaThHCA MaTeMaTUIeCKON
JUTEpPAaTypol  AJSL  CaMOCTOSATENIBHOIO — M3y4YEeHHUs
BOIPOCOB, BO3HUKAIOIINX HA MPAKTHKE;

5 UCHOJIB30BaTh MOYYCHHBIE 3HAHUS B COOTBETCTBUHU
CO CIELUAJIBHOCTBIO.

3aBepLIeHNs Kypca

After successful completion of the course, students
will be:

1 to 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,

3 to 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;

5 use the acquired knowledge in accordance with the
specialty.
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Ilpepexeusummepi / Ilpepexeuzumul / Prerequisites

JIu anreGpanapeinaarsl TyOipiep xyieci, Cuctemsl KopHeit B anreopax Jlu, Root Systems in Lie Algebras,
JIu anreOpacse JKaHeE ONapIBIH aBTOMOP(OU3MIEP] Anre6pa JIn 1 ©X aBTOMOP(HHIMEI Lie Algebra and Their Automorphisms

Kypcmuiy kvickama mazmynot / Kpamroe codeparcanue Kypea/ Course summary

JubdepeHumanapik-uaTerpanablk  teHaeynepaid | Knaccudukamms — nuddepenunansao-unrerpanphbix | Classification of differential-integral equations. Linear
Kikrenyi. @penronsm MeH BoibTeppliH ChI3BIKTHIK | ypaBHeHMH. JIuHelHble uWHTerpaibHble ypaBHeHwus | integral equations of Fredholm and Volterra. Singular
HHTETPAJIIBIK TEHIEYJIepi. Cunrymspisik | @pearonbpma u BosnbTteppa. Cunryssipusie | integral — equations. A method of  successive
HHTETPAJIIBIK TCHIEYJIep. WHTerpanaplk | MHTErpaibHble ypaBHeHHs. MeTo mocienoBaTeabHbIx | approximations for  solving integral equations.
TEHICYJICPAl IIEHIyAiH OIpTIHIEN >KYBIKTAYy OMdiCi. | MPHOMMKESHUN  AJis pemennst  mHTerpadbHbIx | Application of Laplace transforms.

Jlamutac TypreHaipyIepiH KOJIIaHy.

ypaBHeHuil. [Ipumenenue npeobpazosanmii Jlamiaca.

Ilocmpexeuzummepi / Ilocmpexeuzumwt/ Postrequisites

MarematukaHbIH (HUIOCOPUSITBIK CYPAKTAPHI

‘ dunocodckre BOIPOCh MaTEMaTHKH

‘ Philosophical Questions of Mathematics

bazoapnama sicemexuici / Pykosooumenv npocpammet/ Programmemanager

blemaryn P.C. — ¢.-M.F k.

‘ blemaryn P.C. — k.¢.-m.H.

| Ysmagul R. S.-Ph. D.-M. N.

Kaszipei mamemamuxa /Cospemennan mamemamuxa /Modern Mathematics

Oky maxcamol / Yueonaa yenv/ Purpose

MatemaTika MEH MaTeMaTHKAIBIK  9ICTEPIiH
HETi3ri YFBIMAAPbIH, caH VFbIMbIH, CaH YFBIMBIHBIH
KelOip 3aMaHayd  KalMbUIayblH, MaTeMaTHKAHBI
Herizgey MoceneciH, XX — XXI racweipapig
OachbIHIarbl MaTEMAaTHKAHBIH JaMy TCHJICHIIUSICHIH,
MaTeMaTHMKa MeH 0acka FhUIBIMIApP/IbIH — ©3apa
0ailJTaHBICHIH JAMBITY.

OcBOeHME OCHOBHBIX IIOHATUM MATEMAaTHKH U
MaTeMaTUYECKUE METO/IbI, IOHITUE YKCIIA, HEKOTOPHIE
COBpeMeHHbIE 0000IIEeHU TTOHATHS YUCIa, MpodIeMa
000OCHOBaHUS MaTeMaTWKH, TEHICHIUA Pa3BUTHS
mateMaTuKn B XX — Hayajge XXI BB., B3aMMOCBS3b
MaTEMAaTUKHU U APYTUX 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.

Oxbimy namuoiceci / Pesynomamot 006yuenus / Learningoutcomes

Kypcerbsr  corTi KeliH  Oixim
aJlymbLiap:

1 wMaremMaTWKaHBIH  TYKBIPBIMIAMAIBIK  JKOHE
TEOPHSUIBIK ~ HETi3/epiH, OJapAbIH FBUIBIM MEH
KYHJIBUIBIKTAP/BIH  JKaNIMbl KYHECiHAEeri OpHBIH,
IaMy Tapuxbl MEH Kasipri jkarmaiblH Olly JKoHE
TYCIHY;

2 iprem MareMaTHKaJbIK 3aHAap MEH TeopHsuiap
TypaJbl OUTIM KYHECIH MEHTEpY;

asiKTaraHHaH

Iocue YCHeUIHoro 3aBeplIeHHs Kypca
ol0y4aromuecst OyayT:
1 3HaTh u IIOHUMAaThb KOHUICTITYaJIbHBIC u

TEOPETUYECKHE OCHOBBI MAaTE€MAaTUKH, HX MECTO B
oOmieit cucreMe HayK | IEHHOCTEH, HCTOPHUIO
Pa3BUTHS M COBPEMEHHOE COCTOSTHHE;
2 BIIaAeTh CHCTEMOM 3HAHMH O (yHIAMEHTAIbHBIX
MAaTeMaTUYECKUX 3aKOHAX U TEOPUSIX;
3 TpuMeHATh, 3HaHWs  (QYHIAMEHTAIbHOH W

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
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3 MareMaTHKaJbIK  eCelTepial  IIenry  YIIiH,
TaOWFaTTarbl ~ KYOBUIBICTAD MEH  MPOIECTep/i
TYCiHAIpYy  YmIiH  iprem JkoHE  KOJJaHOAJBI

MaTeMaTHKa OUTIMIH KOJI/IaHy;

4 MaTeMaTHKaIbIK €CeNnTepAl YHBIMIOACTHIPY, KOO
KQHE MICNIy JTaFIbUIapbIH MEHIepy;

5 MaTeMaTHKallbIK €CenTep/i IIeNly HOTIKEIepiH
TEOPHSUTBIK, TAJIAAY dAICTEPiH MEHTepY.

MIPUKIIATHON MaTeMaTHKH IOE peueHus
MaTeMaTHUYECKHUX 3a/1a4, AJIsl HHTEPIpPETalun SIBJICHUN
U TIPOLIECCOB B NIPUPO/E;

4 BrnaseTh HABbIKAMM OPraHU3allMU, ITOCTAHOBKH U
pelIeHnss MaTeMaTHYECKUX 3a1a4;

5 BHazeTh METOJAMHM TEOPETHYECKOro aHau3a
Pe3yIbTAaTOB PELICHUI MaTeMAaTHYECKHX 3a1ad.

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

Ilpepexsusummepi / Ilpepexeuzumut / Prerequisites

JIn anreGpanapeHIars! TYOIpIep xyiieci,
JIu anreOpack! yxoHe oapAbIH aBTOMOpGU3MAEpi

Cucremsbl KopHeH B anredpax, JIu
Anredpa JIu u ux aBTOMOp(hU3MEL

Root Systems in Lie Algebras, Lie Algebra and Their
Automorphisms

Kypcmuin Kbickawa mazmynnt / Kpamkoe cooepacanue Kypca/ Coursesummary

MareMaTHKaHBIH TIOHI  JKOHE  MaTeMaTHKAaJIbIK
omicrep, Cam Ttyciniri, CaH YFBIMBIHBIH KeHOip
Kazipri 3aMaHFbl JKaJIbUIAYbl, MaTeMaTHKaHBIH

Herizaey wmacenenepi, XX — XXI fr.0achIHIaFbI
MaT€MAaTUKAaHbIH JaMy TCHACHIUAIAPBI, MaTEMAaTUKaA
*oHe 0acka J1a FhUTBIMIAP/IbIH ©3apa OaiIaHbICH.

[IpenmMer MaTemMaTMKH W MaTeMaTU4YeCKHE METObI,
MTOHSTHE YUCIIAa, HEKOTOPBIE COBpEMEHHBIE 0000IIeHIS
MOHATHS YHCIIa, TPodieMa 000CHOBAHUSI MaTEMaTHKH,
TEHJICHIIMU pa3BUTUsA MaTeMaTUKU B XX — Havyasie XXI
BB., B3AUMOCBSI3b MAaTEMaTHKHU U IPYTHX 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 / Ilocmpexeuzumot/ Postrequisites

[IpobGiieManbIk ofic XKoHE OIMMITHAIATIBIK ECENTEePi
nrenry, CTaHaapTThl eMec OaraapiamManapaarsl
ecenTepai menry OOMBIHIIA MPAKTUKYM

[IpobneMHBIi METOX M pellieHre ONMMINATHBIX 33134,
[IpakTKyM 1O PELICHUIO 3a/1a4 BHE CTaHIAPTHBIX
IpOrpaMm

Problem method and solving olympiad tascs
Workshop on solving tascs in non-standard
programs

bazoaprama ycemexuiici / Pykosooumenv npozpammet/ Programmemanager

Hemucenos bepruk Hyprazunosnu
(u3HMKa-MaTeMaTHKa FhUIBIMAAPBIHBIH KaHAUIATHL,
accolMUpOBaHHbIN npodeccop

Jdemucenos bepuk Hyprazunosn4
KaHaugaat GU3NKo-MaTeMaTHYECKUX HayK,

aCCOIMMPOBAHHBIN Mpodeccop

Demisenov Berik Nurtazinovich
candidate of physical and mathematical Sciences,
associate Professor
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Ecenmey mamemamuxacoinviy 3amanyu 20icmepi / Cogpemennvie memoowt svruuciumenvroii mamemamuxu / Modern Methods of Computational Mathematics

Oky makcamot / Yueonas yenv/ Purpose

MarucTpaHnT NpakTHKaJIbIK €CeNTepAl WbIFapy YIIiH
€CenTey MaTeMaTHKachl OICTEpPIHIH TEOPHUSIBIK
anmapaTTapblH KOJIaHyFa YHpeTy.

OHBIH aNJblHIA TYpPFaH MIHACTTEp/i IIeOep KoHe
cayaTThl TYKBIPBIMIAIN, TPAKTHKAIBIK KBI3METKE
KaKET ecenrey MaTeMaTHKACHIHBIH KaHa OemimMaepiH
OKBIII YHPEHY.

Hayuuts MarucTpaHra MCIOIB30BaTh TEOPETUYECKUM
anmapaT METOAOB BBIYMCIUTEIBHON MATEMATHKH JUIS
peleHus IPaKTUYECKUX 3a/1a4.

YMeno u TpaMOTHO (OPMYITUPOBATH IOCTAHOBKY
CTOAIINX MepeN HUM 3a7ad U U3yYUTh HOBBIE pa3zeiibl
BBIUYUCIUTEIBHON MaTeMaTuKd, HEOOXOIUMBbIC IS
[IPAKTHYECKOM AEATEIBHOCTH.

Mastering the basic concepts and methods,especially
the representation of numbers in a computer,
software, computational methods, a system of linear
algebraic equations, interpolation, approximation,
extrapolation,  numerical integration,  partial
differential equation, mathematical statistics.

Okbimy namuoiceci / Pesynomamot 06yuenusn / Learningoutcomes

Kypersl  ¢oTTi  asKraraHHaH  Keilin  Olaim
anymbliap:

1 rtanceipManapiablH TYPiH aHBIKTAy, JYPBIC KOHE
KaTe KOMbUIFaH MiHIETTepAiH IeniMiH Taly;

2 opTYpJIi CHIIATTaFbl MPOIECTEPAI MAaTEMAaTHKAJIBIK

MOJIeTIbIeyTe TeHIEYIIep/i KOJIaHy;

3 anreOpanblk TeHAEYJlep IKYHECiHIH CaHIBIK
nIenrimiepin Tady;

4  CBBBIKTBIK eMeC  TeHJeyJepAi  HIeHIyaiH
ANTOPUTMIH oiy; WHTEPIOISAIUSITBIK

KONIMYIIETIKTEep IIBIFAPY; aKbIpJIbl JKOHE O6JiHIeH
albIPBIMJIBIK TEHAEYJIED;

5 ecenTey MaTeMaTHKACHIHBIH HETi3ri MocelenepiH
HICTTyIiH 9/IiCTEPiH MEHTepY;

6 MarucTpaHTTBHIH OOJIallaK MaMaHbIFbIHA KAThICThI
KOJIIaHOAJTBI €CeNTep i IIeTy.

IMocae YCIIELIHOT 0
o0yyaromuecs OyayT:
1 omnpenensTp TUN 33aAa4, HAXOIUTHh pPEIICHUS
KOPPEKTHO W HEKOPPEKTHO TTOCTABICHHBIX 3a]1a4;

2 TpPUMEHSTh YpaBHEHUSA IJIsi MaTeMaTHYECKOTO
MOJIETTUPOBAHUS MIPOIECCOB PA3IMYHON TIPHUPOIHI;

3aBepIIeHUs Kypca

3 HAaxOAWTh YHUCICHHBIE pEHICHUS  CHCTEM
ajareOpanvdecKux ypaBHEHHUII;

4 3HATh AJITOPUTMBL peuieHusd HEeJIUHEWHBIX
ypaBHEHHH BBIBOJIUTH MHTEPIIOJIAINOHHBIE

MHOTOWIECHBI; YPAaBHEHUSI KOHEYHOU U Pa3AeiIeHHON
pa3HoCTEeM;

5 BmameTp METOJaMH pEIICHUS OCHOBHBIX 3ajad
BBIUMCIIUTEIBHOU MaTeMaTUKY;

6 peuaTts IpuKiIagHble 3a4a4y, CBA3aHHEIE C 6y)1y1uel71
CIIELIMAIBHOCTBIO MArUCTPAHTA.

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;

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

Ilpepexeusummepi / Ilpepexsuzumul / Prerequisites

JIu anreGpanapsinaarsl TyOipaep xyiiec, Jlu
aure0pachl JKoHE oJIap IbIH aBToMOphu3Maepi

Cuctemsl kopHeii B anreopax Jlu, Anredpa Jlu u ux
aBTOMOP(QH3MBI

Root Systems in Lie Algebras, Lie Algebra and Their
Automorphisms

Kypcmuvinxvickawa mazmynwt / Kpamkoe codepicanue xypca/ Cour

se summary

KommbroTepne caHmapapl YCBIHY E€pEKIIETIKTepi,
OargapiaMaiblK KaMTaMachl3 €Ty, eCenTey dicTepi,
CBI3BIKTHI anreOpasIblK  TEHACYJep Kyiieci,

OcobeHHocTH MNpeACTAaBJICHUA YUCCII B KOMIIBIOTECPC,
IporpaMMHOC 06ecnequI/Ie, BBIYHCIIMTCIIBHBIC
MCTO/JPbI, CUCTCMa JIMHEWHBIX anre6pa1/1qec1<p1x

Features of representation of numbers in a computer,
software, computational methods, system of linear
algebraic equations, interpolation, approximation,
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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

VHTEPIIOJIAIMS, ANIpPOKCUMAIIHS, SKCTPAIOJISIIUS,
CaHJIBIK HHTETpaljay, KEKe TYBIH/IBI
mudGepeHInaNIbIK  TeHACYIEp, MaTeMaTHKAIBIK
CTAaTUCTHKA.

ypaBHEHUH, WHTEPIOJISAIHS, aNmpPOKCUMAIIHS,
SKCTPAIOJISIINSA, YHUCIICHHOE WHTETPUPOBAHHKE,
muddepeHnranpHOE ypaBHEHHUE B YaCTHBIX

IIPONU3BOJHBIX, MATEMATHYCCKAA CTATUCTHUKA.

extrapolation, numerical integration,
differential equation, mathematical statistics.

partial

Ilocmpexeuzummepi / [locmpexeuzumol/ Postrequisites

MareMaTHKaHbIH GUI0COPHUSIIBIK CYPaKTaphI

| dunocodckne BOMpOCk MaTeMaTHKHI

| Philosophical Questions of Mathematics

Bazoapnama ycemekuiici / Pykosodumens npozpammsl/ Programmemanager

KamxanoB Mapat ¥YMup0OexkoBrud
(pu3nKa-MaTeMaTHKa FRUIBIMIIAPBIHBIH KaHIUIAThI,
acCOLMMPOBaHHBIN Ipodeccop

KamxanoB Mapat Y MupoekoBud
KaHIUAaT (U3UKO-MAaTEeMaTHIYECKUX HAYK,
acCcOLMMPOBAHHBIN Mpodeccop

Kalzhanov Marat Omirbekovich
candidate of physico-mathematical Sciences,
associate Professor

Keszoeiicox npoyecmepoiny meopuscwt /Teopusa cnyuaitnvix npoyeccos /Theory of Random Processes

Oky maxcamot / Yueonan yenv/ Purpose

Kesmelicok  mpouecTep  TEOPUACBIHBIH  HETI3Ti
yreiviapeiH MeHrepy. KII conrbl emmemui Oemy
ToOBI. MomMmeHTTIK (QyHKIMsap. Koppensmusiuibik
¢ynkuus.  CTalMOHApNIBIK ~ KOHE  JPrOATHIK
npouecTep. Kesneticok IPOLECTEPIIH
KOppeIsIIMSIBIK  Teopusichl. Oprama KBaIpaTThIK
Ke3/1eHCOK MPOIIECTEP/IiH Y3AIKCi3 T,
middepeHInanIanybl, HHTETpalJaHybl. MapkoB
Ti30eri mucKperTi yakpIT. OTneni bIkTuMammbkTap.
Yenman-Kommoropor Tewueyi. MapkoB Ti30eriHiH
KyHIepin kikTey. MapkoB Ti30eKTepiHe apHaJFaH
JUCKPETTI YaKbIT 3PTOATHIK TeOpeMaliap.

OcCBOUTHh OCHOBHBIE TIOHATHS TEOPUH CIy4ailHBIX

MIPOLIECCOB. CemelicTBO KOHEYHOMEPHBIX
pacnpenenennii  CII.  MomeHTHbIE  (QYHKIHH.
Koppensimonnass ~ ¢ynkuus.  CranpoHapHble U

sproauyeckue mpoueccsl. KoppensuuoHHas Teopus
CITy4aiHbIX MIPOLIECCOB. HenpepbiBHOCTS,
Qg depeHInpyeMOCcTb, HHTETPUPYEMOCTh B CPEIHEM
KBaJ[paTHYECKOM  CIIydaiiHbIX  mporeccoB. Llernn
MapkoBa ¢ HOUCKpeTHbIM BpemeHeM. IlepexonHbie
BeposTHOCTH. YpaBHeHne Yenmena-Konmoroposa.
Kiraccudukanus COCTOSIHUN e Mapkoga.
Oproguueckue TeopeMbl s Leneid MapkoBa c
JMICKPETHBIM BPEMEHEM.

to master the basic concepts of the theory of random
processes. A  family of finite-dimensional
distributions of SP. Moment functions. Correlation
function.  Stationary and ergodic  processes.
Correlation theory of random processes. Continuity,
differentiability, and integrability in the mean square
of random processes. Markov chains with discrete
time. Transition probability. The
ChapmanKolmogorov Equation. Classification of
Markov chain States. Ergodic theorems for Markov
chains with discrete time.

OxKbl

my namuiceci / Pesynomamot 00yuenus / Learnin goutc

omes

Kypcerbsr  corTi KeliH  Oixim
alrymbLiap:

1 MAaTEMAaTHUKAaHBIH TYKBIpbIMJIaMaJIbIK JKOHE
TEOPUSUIBIK ~ HETI3NIEPiH, OJNIAPABIH FBUIBIM  MEH
KYHJBUIBIKTAPJIBIH  JKAJIIMBl  KYHECIHAET OpHBIH,
IaMy TapuxXbl MEH Kasipri JKarmalbiH Oimyl KoHe

TYCiHY;

assiKTaraHHaH

Mocne YCHEUIHOr 0
oO0yyarouuecs OyayT:
1 3HaTh u IIOHUMAaThb KOHUICTITYaJIbHBIC u
TEOPETUUYECKUE OCHOBBI MAaTEMAaTHKH, HUX MECTO B
o0mell cucreMe HAayK W LEHHOCTEH, HCTOPHIO
Pa3BHUTHS U COBPEMEHHOE COCTOSIHUE;

2 BIaJeThb CHUCTEMOHM 3HaHWH O (QyHIAMEHTAIbHBIX

3aBepLIeHNs Kypca

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
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ipremi MaTeMaTHKalblK 3aHJap MeH TeopHsuiap
TypaJibl O1J1iM KYHeciH MEHIepreH;

3 MaTeMaTHWKalbIK  €CeNTepAl  IIemly  YIIiH,
TaOUFaTTarbl  KYOBUIBICTAD MEH  MpOIECTEpIi
TYCiHAIpY  YIIiH  ipreimi  JKoHE  KOJIJaHOasbl

MaTeMaTHKa OUTIMIH KOJI/IaHy;

4 MaTeMaTHKaJIbIK €CEeNTepli YHBIMAACTBIPY, KOO
JKOHE LIy AAFbUIapbIH MEHTEPY;

5 MaTeMaTHKallbIK €CenTep/i IIeNly HOTIKEIepiH
TEOPHUSIIBIK TANAY SICTEPIH MEHTepY;

6 akmaparThl any, cakray, eHJCY XoHe OepyliH

MTPAKTHUKAIIBIK ecenTepin Ienry YIIiH
MaTeMaTHKaJbIK  almapaTThl  JKOHE  3aMaHayd
AKIMAapaTThIK-KOMMYHUKAUAJIBIK TCXHOJOTHUAIAPAbI
naiiianany;

7  3anpmapnel,  epexenepi,  aHbIKTaMalap.sl,

MaTeMaTHKAJIBIK €CeNTep/Ii MBIFAPYAbI )KOHE OJIAPIbI
IICIIyIi Ka3aK, OPBIC JKOHE AaFbLIIIBIH TUIICPiIHJIC
TYXKBIPBIM/IAY;

8 omemHiH  Kazipri  JKapaThUIBICTAHY-FBUIBIMHU
OeliHEeCiHIH Heri3ri KaFWJIapblH TYCIHY JKOHE
TYXKBIPBIM/IAY, FBUIBIM MEH TEXHHKaHBIH Jamy
OarbITHIH Oapabap Oaraanpl

MaTeMaTHUYECKUX 3aKOHAX U TEOPHSIX;
3 nOpuMeHATh,  3HaHUS  (QyHOAMEHTAIbHOH U
IIPUKJIAHON MaTEeMaTHKH IS peleHus
MaTeMaTHUYECKUX 3a/a4, Al HHTEPIPETaLuy SBICHUN
U TIPOLIECCOB B IPUPO/E;

4 BrnaseTh HABBIKAMM OPraHU3allMd, ITOCTAHOBKH W
peleHust MaTeMaTHYECKUX 3a1a4;

5 BHazeTh MeETOJaMH TEOPETHYECKOro  aHajm3a
pe3yNbTaTOB peleHUi MaTeMaTHYECKUX 3a/1a4;
6 wucmosp3yeT  MareMaTH4eCcKUd — ammapar |

COBpeMEHHbIE HMH(OPMAMOHHO-KOMMYHHUKAIIHOHHEIE
TEXHOJIOTMH JJISl pelleHHs NPaKTUYEeCKUX 3ajad
MOJly4eHUs, XpaHeHus, oOpabOTKM u mepemadn
nH(pOpMaIny;

7 ¢dopMynHpOBaTh 3aKOHBI, IPaBUIIa, ONpEACICHUs,
MOCTaHOBKY MaTeMaTHYECKHX 3a/1ad, U UX pelIeHHe Ha
Ka3aXCKOM, PYCCKOM U aHIJIMIICKOM SI3bIKaX;

8 moHuMarh U GOPMYIHPOBATE OCHOBHBIC TOJIOKEHHUS
COBPEMEHHON €CTECTBCHHOHAYYHOH KapTHHBI MUpAa,
aJIeKBaTHO OLICHWBAET HAIIPABJICHHE PA3BUTHS HAYKH U
TEXHUKHU

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 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

JIu anreGpanapsiaaarsl TyOipiep xyiieci
JIu anreOpackl )KoHE onapIbIH aBTOMOphU3MAepi

CucteMsl kopHeii B anredpax JIn
Anre6pa JIu 1 ux aBTOMOpHHU3MBI

Root Systems in Lie Algebras
Lie Algebra and Their Automorphisms

vickawia mazmynol / Kpamkoe codepacanue Kypca/ Course summary

Kypcmoin K
Kesmelicok  mpouecTep  TEOPUSCHIHBIH  HETI3Ti
VFBIMJIAPHI. MOMEHTTIK dyHKIMSIIAp.
Koppensiiusimeik,~ ¢yHkums.  TypakTel — KoHE

aproaukaiblk mporecrep. Kesmelicok mporectepig
KOPpeISIUSIBIK  Teopusickl.  Oprama KBaJpaTThIK
Ke3eiCoK MIpoIIeCTePAIH Y3OIKCi3IiTi,
muddepeHInsUIaHybl, HHTErpajnaHybl. Jluckperti

OCHOBHBIE TIOHATHS TEOPUH CIYYaHHBIX MPOLIECCOB.
CewmeiicTB0O KOHeuHOMepHBIX pactpenenennii  CII.
Mowmentnsie ¢ynknuu. Koppemsunonnas ¢(yHKuus.
CranmMoHapHble M JPrOAMYECKUE  MPOLECCHI.
KoppensimmonHast Teopusi CIIy4alHBIX IIPOIIECCOB.
HemnpepriBHOCTB, nudGepeHITPYEeMOCTD,
WHTETPUPYEMOCTb B CpeIHEM  KBaJpaTHUECKOM

yakpITBl  O0ap  MapkoB  Ti3Oektepi.  Ormeni

ciydaifHbIX nponeccoB. [lenn MapkoBa ¢ JUCKPETHBIM

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
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blkrumangeikrap. YenmenKonamoropoB Tenzeyi.
MapkoB Ti30erin knaccupukanusiay. JIuckperti
yakbITEl 6ap MapkoB Ti30ek

BpeMeHeM. [lepexoqHbple BepOATHOCTH. YpaBHEHUE
Yenmena-Konmoroposa. Kiaccudukauus cocTosHUN
mernmn MapkoBa. DProguveckue TEOpPEeMBI IS IIeTIeH
MapkoBa ¢ AUCKPETHBIM BPEMEHEM.

Markov Chain States. Ergodic theorems for Markov
chains with discrete time.

Ilocmpexeuzummepi / [locmpexeuzumol/ Postrequisites

[TpoGiieManbIk o/1ic XKoHE OIMMITHAIATIBIK ECENTEPI
nienty

HpO6J’ICMHI;II71 METOA U PCHICHUC OJIMMITMAHBIX 3a1a4

Problem method and solving olympiad tascs

Bazoaprama sncemexuwici / Pyxosooumenv npozpammst/ Programme manager

Kanxanos Mapat YmupOexoBu4
(I)I/ISI/IKa-MaTCMaTI/IKa FBUUIBIMAAPBIHBIH, KaHAWAAThI,

acCOLMHMPOBAHHBIN Mpodeccop

Kanxanos Mapat YMupOexoBu4
KaHauaaT (I)I/I?;I/IKO-MaTeMaTI/I‘IeCKI/IX HayK,

aCCOLMMUPOBAHHBIN TIpodeccop

Kalzhanov Marat Omirbekovich
candidate of physico-mathematical Sciences,

associate Professor

Anzopummoep xyncone ecenmey meopuscwol /Anzopummot u meopus evtuucienuii / Algorithms and Theory of Computations

Oxy makcamot / Yueonasn yenv/ Purpose

QITOPUTM  TYCIHITIH 3€pTTey KOHE MEHrepy.
AnropuT™MIiK MoAenpAepAiH kikremyi. TropuHT
MallMHACBIMEH  TaHbIiCy  TIOpMHI  MaIIWHACHI.
Ecenrenimainik. Meicannap. Pexypcusti
(GyHKIMSIIapabl aHBIKTay omicTepi. Pykcar erinreH
XKoHE TiziMuenreH >kublHAap. COHFBI aBTOMATTap

TeopusicblHa ~ Kipicre. PykcaT  eTireH  JkoHe
TI3IMJEIATeH  JKUBIHZAAP. CoHrbl aBTOMAaTTap
TeopusickiHa  Kipicie. COHFBI  MalTUHAJIAP/BIH

KacHeTTepi MEH HyCKalnapbl. AITOPUTMIIK

W3y4UTh W OCBOMTH  TIOHATHE  aJTOpHUTMA.
Knaccudukanus ITOPUTMHUYECKUX Mojeneil.
3HakomMcTBO ¢ MammHOM  Treropunra MammmHa
Tetopunra. Berauciumocts. [Ipumepsr. CrocoOsr

3aganus PexypcuBHble (yHKumMu. Paspemmmbie u
nepevyncisieMble MHOXKECTBAa. BBeneHune B Teopuio
KOHEYHBIX aBTOMATOB. Pazpemmmmeie u
IepevucigeMble MHOXKECTBAa. BBeneHHe B TEOpHIO
KOHEeuHbIX aBTomaroB. CBoiicTBa W  BapHaHTHI
KOHEYHBIX aBTOMATOB. AJITOPUTMHYECKHE

to study and master the concept of an algorithm.
Classification of algorithmic models. Familiarity with
the Turing machine a Turing Machine. Computability.
Examples. Methods for setting Recursive functions.
Solvable and enumerable sets. Introduction to the
theory of finite automata. Solvable and enumerable
sets. Introduction to the theory of finite automata.
Properties and variants of finite automata. Algorithmic

Okbimy namuoiceci / Pesynomamot 006yuenus / Learnin goutcomes

Kypcerel  ¢oTTi  afKTraraHHaH  KeiliH  Oliim
alrymbLiap:

1 wMaremaTukaHBIH  TYKBIPBIMIAMAlBIK  JKOHE
TEOPHSUIBIK ~ HETi3/epiH, OJapAbIH FBUIBIM MEH
KYHJIBUIBIKTAP/IBIH KBl  KYHECIHJEeri OpHBIH,
IaMy TapuxXbl MEH Kasipri JKarmalbiH Oinyi >KoHE
TYCiHY;

2 ipremi MareMaTHKajbIK 3aHAap MEH TeopHsJiap
TypaJbl OUTIM KYHECiH MEHTePTeH;

Iocue YCHeUIHoro 3aBepuIeHHs Kypca
oO0yyarouuecs OyayT:
1 3HaTh W NOHMMAaTh  KOHLENTYaJIbHBIE H

TEOPETHYECKNE OCHOBBI MAaT€MaTHKH, UX MECTO B
oOmieit cucreMe HAayK | IEHHOCTEH, MCTOPHUIO
Pa3BUTHA U COBPEMEHHOE COCTOSIHUE;
2 BHaneTh CHUCTEMOHW 3HaHWK O (yHIAMEHTAIbHBIX
MaTeMaTHYECKUX 3aKOHAX U TEOPHSIX;

3  nOpuMeHATh  3HaHWs  (QYHIAMEHTAIbHOH W

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
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3MaTeMaTHKAIIBIK ecenTepi mienmy  YIIiH,
TaOWFaTTarbl ~ KYOBUIBICTAD MEH  MPOIECTep/i
TyCiHAipy  ymiH iprem JkoHe  KoJgaHOaibl

MaTeMaTHKa OLTIMiH KOJJIaHy;

4 MaTeMaTHKaIBIK ecenTepAl YHBIMIACTHIPY, KOO
KQHE IIeNTy TaFIbUIaPbIH MEHIepY;

5 MaTeMaTHKallbIK €CenTep/i IIeNly HOTIKEIepiH
TEOPUSIIBIK TANJAy dAICTepPiH MEHIepY;

6 axkmaparThl any, cakray, eHJey oHe OepyadiH

MTPAKTHUKAIIBIK ecenTepin Ienry YIIiH
MaTeMaTHKaJbIK  amlmapaTThl  JKOHE  3aMaHayu
AKIAapaTThIK-KOMMYHUKAUAJIBIK TCXHOJOTHUAIAPAbI
naijanany;

7  3aHpmapmel, epexenepnai, aHBIKTaMalapjebl,

MaTeMaTHKAJIBIK €CETITEPIi HIBIFAPY/IbI XKIHE OJIap bl
IIemry1i Ka3ak, OpbhIC >KOHE AaFbUIIIBIH TiIIEpiHIIe
TYKBIPIM/IAY;

8 ojeMHIH  Kazipri  KapaThUIBICTAHY-FBUIBIMH
OeliHEeCiHIH Heri3ri KaruJaJapblH TYCiHYy JKOHE
TYKBIPBIM/IAY, FBUIBIM MEH TEXHUKAHBIH JaMy
OarbITHIH Oapabap Oaranaii bl

MPUKJIATHON MaTeMaTHKH JUTS petieHus
MaTeMaTHYECKHX 3a/1a4, JJIsI HHTePIPETAIUHN SIBICHUI
Y TIPOLIECCOB B MPUPO/IC;

4 BrajeTh HABBIKAMH OPraHW3allid, IOCTAHOBKH H
peleHust MaTeMaTHYECKUX 33/1aY;

5 BHazeTh METOJAMHM TEOPETHYECKOro aHau3a
Pe3yabTAaTOB PELICHUI MaTEMAaTHUECKUX 3a/1a4;
6 wucmomp3yer  MareMaTHYecKWd — ammapar |

COBpeMEHHbIE HMH(OPMAMOHHO-KOMMYHHKAIIIOHHEIE
TEXHOJIOTHHM JUIA PpEIIeHUS MPaKTHYECKHX 3a/1ad
MONyYCHHUs, XpaHeHus, oO0paboTKM W Tepenaqu
nHpOpMaLUH;

7 (opMmynmHpoBaTh 3aKOHBI, MPaBHIIA, OMpPEACICHUS,
MOCTAaHOBKY MaTEMaTHYeCKHX 3a/1a4, U UX pelIeHHe Ha
Ka3aXxCKOM, PYCCKOM U aHTIIMHCKOM SI3bIKaX;

8 moHnmare u GOpPMYIMPOBATH OCHOBHBIE MOJOKEHHUS
COBPEMEHHON €CTECTBEHHOHAYYHOH KapTHHBI MHpa,
aJICKBaTHO OIICHUBAET HAMpPAaBIICHHE PA3BUTHUS HAYKHU U
TEXHUKHU

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 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 / llpepexeuzumut / Prerequisites

JIu anreGpanapsinaarsl TyOipiep xyieci
JIu anreGpackl ’xaHe onapsIH aBTOMOphU3MAEpi

CucteMsl kKopHeii B anreopax JIn
Anre6pa JIu 1 ux aBTOMOPHHU3MBI

Root Systems in Lie Algebras
Lie Algebra and Their Automorphisms

Kypcmuiy kpickawa mazmynot / Kpamxoe codepacanue xkypca/ Coursesummary

AJITOPUTM  VFBIMBI. AJITOPUTMIIK  MOJCIbIACPIIH
kikrenyi. ThIOpHHT  MalIMHACBIMEH  TaHBICY
Teropuar mammHacel. Ecenremimuinik. Meicangap.

PexypcuBti QyHkimsnap. Pykcar erinren xoHe
Ti30eneHred  kublHAap.  COHFBI  aBTOMATTap
TeopusicblHa  Kipicme. PykcaT  eTiireH  JkoHe
Ti30enenren  kublHAap.  COHFBI  aBTOMATTap
TeopusceiHa  Kipicme. COHFBI  aBTOMATTapABIH

KacueTTepi MeH HycKanapbl. COHFBI aBTOMATTAPABIH
anroputMIik  MyMmkiHmiktepi. Iletpm JKeminepi.

ITonsTne aJropuT™Ma. Knaccuduxarnms
ITOPUTMHUYECKUX MOJeJed. 3HAKOMCTBO C MAIIMHOM
Teropuara Mamuna TelopuHra. BerancanMocTs.

[pumeprt. CriocoOb! 3a1anust PexypcruBHbIe QyHKIIHU.

Pa3pe].HI/IMI>Ie n NEpEUNCIACMBIC MHOXXCCTBA.
BBC,I[CHI/IC B TCOPUIO KOHCYHBIX aBTOMAToOB.
PaSpeHH/IMI)Ie n NEPECUNCIACMBIC MHOXCCTBA.

Brenenune B Teopuio KOHEUHBIX aBTOMAaToB. CBOMCTBA
U BapHaHThl KOHEYHBIX aBTOMAaTOB. AJITOPUTMHUUYECKUE
BO3MOXXHOCTH KOHeuHbIX aBToMartoB. Cetu llerpwm.

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. Petri nets. Formal systems. Properties,
interpretation, modeling. Formal grammars.
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dopmanbast xKyhenep. Kacuerrepi, | @opmanbable cucteMbl. CBOWCTBA, WHTEPIPETALHS,
HMHTEPIPETALUSACHI, MO/JIENBJIEY. ®opmanpasl | MoxenupoBanue. DopManbHbIEe TPAMMATHKH
rpaMMaTHKa.

Ilocmpexeuzummepi / Ilocmpexeuzumot/ Postrequisites

[TpoGyieManbIk 9f1iC XKoHE OJIMMITHAIATIBIK SCEeNTEePi
ety

HpO6J’ICMHI;II71 METOA U PCHICHUC OJIMMITMAIHBIX 3a1a4

Problem method and solving olympiad tascs

bazoaprama sncemexuwici / Pyxosooumens npozpammst/ Programmemanager

Kanxanos Mapat YmupOexoBu4
(I)I/ISI/IKa-MaTCMaTI/IKa FBUUIBIMAAPBIHBIH, KaHAWAAThI,

acCOLMHMPOBAHHBIN Mpodeccop

Kanxanos Mapat YMupOexoBu4
KaHauaaT (I)I/I?;I/IKO-MaTeMaTI/I‘IeCKI/IX HayK,

aCCOIMUPOBAHHBIN TIpodeccop

Kalzhanov Marat Omirbekovich
candidate of physico-mathematical Sciences, associate

Professor
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2 2 OKY KbLIbIHA APHAJIFAH YJIeKTHBTIK MoHAeP / DJeKTUBHbIE TUCHUIINHBI 115 2 roaa o0y4uennsi/ Elective courses for

year 2
IIpoonemansix a0ic rscone onumnuadansvik ecenmepoi weury/Ilpoodnemmnntit Memoo u peuieHue OTUMRUAOHBIX 3a0ay/
Problem method and solving olympiad tascs
Oxy makcamot / Yueonasn yenwv/ Purpose
OnuMIuaga  TanchlpMalapblH  HIeNry — MeKTen | PemeHne  OMMMIHMAAHBIX  3agad  npuHnunmansHo | The solution of Olympiad tasks is fundamentally
OKYIIbUIAPbIHAH, TIMTI ©T€ KUBIH TalChIpMajaplaH | OTJIIMYAeTCs OT IMIKONbHBIX, Jake odveHb ciaokubiX, | different from a school, even a very difficult task! A
esremre! TIpoGmemansik Tacin. octypai Oemimaep: | 3amau!  IlpoGmemubiii  moaxox.  Tpamunmonnsie | problem-based approach. Traditional sections: game

OWBIHIAP TEOPHsCHI, OaraHmap, OYTiH CaHIapIaFrkl
TeHIeyep, Jupuxie TPUHIIAII, caHjap
TEOPHUSCHIHBIH 3JICMEHTTEPI, HKYITHUIBIK, JTOTHKAIBIK
ecenrep.

paszenbl: TEOpUs Urp, Trpadbl, YpaBHEHUS B IENbIX
yycnax, OpuHuun Jupuxie, 31eMeHTbl TEOPUU YHCET,
YETHOCTb, JIOTMYECKUE 3aJaUH.

theory, graphs, integer equations, Dirichlet principle,
elements of number theory, parity, logic problems.

Oxbimy Hamuxceci / Pesynomamot 00yuenus / Learningoutcomes

Kypersr  coTTi KelliH  Oiim
aJymbLiap:

1 wMaremaTukaHBIH  TYKBIPBIMIAMAalbIK  JKOHE
TEOPUSIIBIK ~ HETI3JIEPiH, OJNIAPAbIH FBUIBIM  MEH
KYHJIBUIBIKTAPJIBIH  JKAJIMbl  KYHECIHAEr OpHBIH,
JaMy Tapuxbl MEH Ka3ipri jkarmalbeiH Oimyi JKoHE
TYCiHY;

2 ipreji MaTeMAaTHKAJbIK 3aHIApP MEH TeopHsIap
TypaJibl O11iM KYHeCiH MEHIepreH;

asiIKTaraHHaH

3 MaTeMaTHKaJbIK  €CelmTepAl  Liemly  YLIiH,
TabWraTTarkl  KyOBIIBICTAD  MEH  IpoliecTepi
TYCIHIIpY  YIIiH  ipre’i  K9HE  KOJJaHOAallbl

MaTeMaTHKa OLTIMIH KOJIJIaHY;

4 MaTeMaTHKAIIBIK ecenTepii YHBIMIACTHIPY, KOO
JKOHE 1Ty JaFAbUIapbIH MEHIEPY;

5 MaTeMaTHKaJbIK ecenTepiAi MICHly HITHKEJIEpiH
TEOPHSUIBIK TaJlAay 9AICTEpiH MEHIepY;

6 axkmapaTThl ajay, cakTay, eHJey XoHe OepyrdiH
MPAaKTUKAJIBIK ecenTepin aienry YIIiH
MaTEeMAaTHKAJIBIK  ammmaparThl  JKOHE  3aMaHayu

Iocne YCIICILIHOT 0 3aBeplUICHNsA Kypca
o0yuarwmuecsi OyayT:
1 3HaTh W NOHMMAaTh  KOHLENTYaJIbHBIE H

TEOPETHYECKHE OCHOBBI MAaTE€MaTHKH, UX MECTO B
obmiell cucreMe HayK M LEHHOCTeH, HCTOPUIO
Pa3BHUTHUS U COBPEMEHHOE COCTOSTHUE;

2 BHaJeTh CHUCTEMOW 3HaHWH O (QyHIAMEHTAIbHBIX
MAaTEMAaTHYECKHUX 3aKOHAX U TEOPHSIX;

3  nOpuMeHATh  3HaHUS ~ (QYHOAMEHTAJIBHOH U
MIPUKJIaTHON MaTeMaTUKH JUIs peuieHus
MaTE€MAaTHYECKUX 3aJa4, JUIsl MHTEPIPETALMH SIBICHUIM
U IIPOLIECCOB B IIPUPOZE;

4 BrajeTh HaBbIKAMHM OpraHU3allld, MOCTAHOBKH W
peuieHusl MaTeEMaTHYECKUX 3a/1a4;

5 BmageTp MeETOMAMH TEOPETUYECKOTO aHaam3a
pe3yIbTaTOB pEUICHUI MaTeMaTUUECKUX 3a/1ay;
6  wWcrmomb3yeT — MaTeMaTHYeCKHWi — ammapar |

COBpeMeHHbIe HH(OPMAIMOHHO-KOMMYHHUKAITHOHHBIC
TEXHOJIOTUM JJsl PEHICHUS] TPAKTUYECKUX 3a]ad
MOJIyYCHUs, XpaHeHus, oO0pabOTKM U mepenayu

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
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aKnapaTThIK-KOMMYHHUKALIUSIIBIK  TEXHOJIOTHSIIAPIbI
NalJanany;

7  3aHmapapl, epekenepmi, aHBIKTaMajap.ibl,
MaTEeMaTHKAaJIbIK €CeNTePl MIBIFAPYAbI )KOHE 0JIapIbl
HIemyAl Kaszak, OpbIC JKOHE aFbUIIIBIH TilAepiHAe
TYKBIPBIM/IAY;

8 omemHiH  Kazipri  JKapaThUTBICTAHY-FBUIBIMHU
OeliHEeCiHIH HeTri3ri KaruJalapblH TYCiHY JKOHE
TYKBIpbIMJAY, FBUIBIM MCH TCXHHUKAHBIH OdaMy
OarbITHIH Oapabap Oaramanpl

nHpOpMaLUH;

7 ¢dopMynHpOBaTh 3aKOHBI, IMpPaBUiIa, ONpEACICHUS,
[TIOCTAaHOBKY MaTeMaTH9YeCKHUX 3aJ]ad, U UX pelIeHne Ha
Ka3aXCKOM, PyCCKOM U aHTJIMHCKOM SI3BIKAX;

8 moHumate 1 GOPMYIHPOBATH OCHOBHBIE TOJIOKEHUS
COBPEMEHHOW E€CTECTBEHHOHAYYHOW KapTUHBI MUPAa,
aJIeKBaTHO OIICHWBAET HATIPABJIICHHE PA3BUTHUS HAYKH H
TEXHUKU

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

IIpepexeusummepi / Ilpepexeuzumut / Prerequisites

Ecenrtey maremaTnkachlHBIH 3aMaHyH 9JIiCTePi,
Kesnelicok mporectep/iiH TeOPUsCh, AJITOPUTMICP
’KQHE ECeTITey TEOPHUSCHI

CoBpeMeHHbIE METO/Ib BEIYUCIUTENBHOM
MareMaTuky, Teopus ciry4aifHbIX POLIECCOB
AJNTOPUTMBI U TEOPUS BBIYUCICHUN

Modern Methods of Computational Mathematics
Theory of Random Processes,Algorithms and Theory
of Computations

Kypcmuiy

kovickawa mazmyust / Kpamkoe codepacanue kypca/ Cou

rse summary

Hactypii GemiMaep: oWbIHAAp TEOpPUsCHI, OaraHmap,
OYyTiH caHmapnarbl TeHAeynep, Jupuxie mpuHIUMI,
CaHJap TCOPHUSCHIHBIH 3JIEMEHTTEpi, >KYNTHUIBIK,
norukaislk ecentep. MuBapuant. KomOnHaToprKa

TpaaulMOHHBIE pa3Aenbl: TEeopus Wrp, rpadsl,
YpaBHEHUs B ILENbIX 4YHWCIax, HpuHoun [lupunxie,
JJIEMEHTBI TEOPUM YHUCEJNl, YETHOCTh, JIOTMYECKHE
3agaun. MaBapuant. KomOuHaTopuka.

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

Hocmpexeusummepi / Ilocmpexsuzumul/ Postrequisites

HeHaFOFI/IKaHLIK MNpaKTHKa

‘ Henarornqecxaﬂ IMpaKTHKa

| Pedagogical Practice

bazoaprama yncemexuiici / Pykosooumens npozpammur/ Programme manager

Jdemucenos bepuxk HyprazuHosnu
¢u3MKa-MaTeMaTHKa FbUIBIMIAAPBIHBIH —KaHIWAATHL,

ACCOLIMUPOBAHHBIN TIpodeccop

Jdemucenos bepuxk Hyprasunosuu
KaHauat GU3NKo-MaTeMaTHYECKUX HayK,

ACCOLMUPOBaHHBIN TIpodeccop

Demisenov Berik Nurtazinovich
candidate of physical and mathematical Sciences,

associate Professor

Cmanoapmmeul emec dazoapnamanapoazel ecenmepoi uieuly 00ublHULA RPAKMUKYM//
Ipakmukym no pewenuio 3a0au ene cmanoapmusix npozpamm/ Workshop on solving tascs in non-standard programs

Oky makcamot / Yueonan yenv/ Purpose

Makcatbl MeH MiHAETTepi Herisri ¢akriiep MeH
VFBIMIIAPJBIH ICKE achIpBUIMAaFaH MYMKiHIIKTEpiHEH
Typaapl: Jopexenepi MEH pagukalgapMeH ic-
opeKeTTep, MOIYJIiH OENTiCiMeH aiHBIMabLIAPhI
0ap TEHCI3IIK TEHAEYJIepi, Kepi TPUTOHOMETPHSIIBIK

Henps m 3amaum Kypca coaepxaT HepeaJTu30BaHHBIC
BO3MOXHOCTH  OCHOBHBIX  (DakTOB W  TOHSTHIL:
JNEHCTBHUS CO CTEMEHSMU W paguKalaMy, ypaBHEHHS
HEPaBEHCTBA, COJCPXKALUE MEPEMEHHYIO MOJ 3HAKOM
MOJIYJIA, TOKJIECTBCHHBIE peoOpazoBaHus

The course tasks contain unrealized possibilities of
basic facts and concepts: actions with powers and
radicals, inequality equations containing a variable
under the sign of a module, identical transformations
of expressions containing inverse trigonometric

20




¢byHKUMsIIapel 6ap epHEKTepAiH yKcac TypieHysepi
KOHE T. 0.

BBIPKCHUM, coliepKaIux oOpaTHbIe

TPUTOHOMETPUYECKUE (DYHKIKU H AP.

functions, etc.

Oxbimy namusiceci / Pezynomamot 00yuenus / Learnin goutcomes

Kyperbsr  corTi KeliH  Oixim
anymbLiIap:

1 MaTemMaTWKaHBIH  TYKBIPBIMAAMAIBIK  KOHE
TEOPUSIIBIK ~ HETI3NEPiH, OJNIAPABIH FBUIBIM  MEH
KYHJBUIBIKTAPJIBIH  JKaJIMbl  KYHECIHAET OpHBIH,
JaMy Tapuxbl MEH Kasipri jkarmalbeiH Oimyi JKoHE
TYCiHY;

2 ipreii MaTeMAaTUKAJbIK 3aHIAp MEH TeopHsIap
Typaibl O1TiM JKYHeciH MEHTepreH;

assKTaraHHaH

3 MareMaTHKaNbIK ecenTepAl Ienry  YIIiH,
TaburaTtTarkl  KYOBUIBICTap MEH  MpolecTepi
TYCiHAIpy  YmIiH iprem JkoHe  KoJgaHOaibl

MaTeMaTHKa OLTIMiH KOJIJIaHy;

4 MaTeMaTHKAIBIK ecenTepil YHBIMIACTHIPY, KOO
YKOHE 1Ty JaFAbUIapbIH MEHIEPY;

5 MareMaTHKallbIK €cenTep/li IIeNly HOTIKEIepiH
TEOPHUSUTBIK TaJllay SiCTEpiH MEHIepY;

6 axkmaparThl any, cakray, OHJey oHe OepyriH
MPaKTHKAJIBIK ecenTepin Iemry YLIH
MaTeMaTHKaJbIK  almapaTThl  JKOHE  3aMaHayd
aKMapaTThIK-KOMMYHHUKAIUSUTBIK  TEXHOJIOTHSIIAP BT
naiianany;

7  3ampmapnel,  epexenepi, AaHbIKTaMalapisl,
MaTEeMaTHKAIIBIK €CEeNTeP/Ii MBIFAPYIBI )KOHE OJIAPIbI
HIeNTyl Ka3ak, OpbIC JKOHE AaFbUIIIBIH TiJIIEpiHe
TYXKBIPBIM/IAY;

8 omemHiIH  Ka3zipri  KapaTbUIBICTaHY-FBUIBIMU
OeliHEeCiHIH HeTi3ri KaruJaJlapblH TYCIHY JKOHE
TYKBIPBIM/IAY, FBUIBIM MEH TEXHUKaHBIH AaMy
OarbIThIH Oapabap Oarayaiiibl

Iocue YCHEeUIHoro 3aBepuIeHus Kypca
o0yuyarouuecst OyayT:
1 3HaTh W TOHMMAaTh  KOHIENTyalbHBIE U

TEOPETHYECKHE OCHOBbl MaT€MaTHKH, UX MECTO B
obmiell cucreMe HayK M LEHHOCTEH, HCTOPUIO
Pa3BUTHSA U COBPEMEHHOE COCTOSHHE;

2 BHaneTh CHUCTEMOW 3HaHWH O (QyHIAMEHTAIbHBIX
MaTeMaTHUYECKUX 3aKOHAX U TEOPHSIX;

3 T[OpUMEHATh 3HAaHUS  (QYHIAMEHTATBHOH W
MIPUKJIAIHON MaTEeMaTHKH ISt peleHus
MaTeMaTHYeCKUX 3aJiad, I MHTEePIpEeTaiy ABICHHIMI
U TIPOLIECCOB B MPHUPO/IE;

4 BrajeTh HaBbIKAMM OpraHU3allld, [OCTAHOBKH W
pelIeHrs MaTeMaTHYeCKHX 3a1a4;

5 BJIag€Tb METOAaMMU TCOPECTUYCCKOIO  aHaJin3a
PE3YyJIbTAaTOB peH_IeHI/Iﬁ MAaTEMAaTHYCCKHX 3aJ1a4,
6 HCIIOJIB3YECT MaTEeMaTHYSCKHUMN arrapar nu

COBpEMEHHbIE HH(POPMAIIMOHHO-KOMMYHHUKAIHOHHBIC
TEXHOJIOTMH JUIA PEIICHUS TPaKTUYeCKUX 3a/ad
MOJTly4eHUs, XpaHeHus, oOpabOTKM U mepemaayu
rH(popMaIny;

7 GdopMmynHpoBaTh 3aKOHBI, IMPaBUIIA, ONpEACICHUs,
ITOCTAHOBKY MaTeMaTU4eCKHX 3aJ]ad, U UX PEIICHUE Ha
Ka3aXxCKOM, PYCCKOM U aHTJIMHCKOM SI3bIKaX;

8 moHuMarth U POPMYITMPOBATH OCHOBHBIC OJIOKEHHUS
COBPEMEHHOW €CTECTBEHHOHAYYHOW KapTHUHBI MHpa,
aJICKBAaTHO OIICHUBACT HANPABIICHHUE PA3BUTHUS HAYKH H
TEXHHKH

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 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 / lIpepexeuzumut / Prerequisites
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Ecentey MareMaTHKaChIHBIH 3aMaHyH diCTepi
Kesneticok mporectep/IiH TeOpUsCHI
ANTOpUTMIED KIHE €CENTEY TEOPHSCHI

CoBpeMeHHbIE METO/Ibl BEIUMCIUTENBHON MaTeMaTHKU
Teopus ciayyaliHBIX IIPOLIECCOB
ANTOpPUTMBI ¥ TEOPHSI BEIYUCICHUI

Modern Methods of Computational Mathematics
Theory of Random Processes
Algorithms and Theory of Computations

Kypcmuiy Kpickawa mazmynst / Kpamkoe cooepycanue kypca/ Cou

rse summary

Hactypii GemiMaep: oWbIHAAp TEOpPUSCHI, OaraHaap,
OyTiH caHmapmarbl TeHAeynep, Jupuxie mpuHIUMI,
CaHAAp TEOPHWSICHIHBIH JJIEMEHTTEpl, JKYNTHUIBIK,
norukaislK ecentep. MuBapuant. KomOnHaTopuka

TpaguuuOHHBIE pa3fenbl: Teopust Wrp, rpadsl,
yYpaBHEHHS B IENBIX 4YHCIax, npuHOun [lupunxire,
ANIEMEHTHl TEOPWUH YHCET, YETHOCTh, JIOTUYECKHE
3agaun. UaBapuant. KomOuHaTopuka.

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

Hlocmpexeuzummepi / Ilocmpexeuzumwl/ Postrequisites

[legarornkaiblk MpaKTHKa

‘ Ilegarormueckas IIpaKTHUKa ‘

Pedagogical Practice

bazoapnama scemexuici / Pykosooumenv npozpammet/ Programme manager

Jdemucenos bepuxk HyprasuHosuu
¢u3MKa-MaTeMaTHKa FbUIBIMIAPBIHBIH ~KaHIWAATH,

accolMMpOBaHHBINA podeccop

Jdemucenos bepuxk Hyprasunosuu
KaHauat GU3MKO-MaTeMaTHYECKUX HayK,

accoLMMPOBaHHBIN podeccop

Demisenov Berik Nurtazinovich
candidate of physical and mathematical Sciences,

associate Professor

Aemomopguzmoep monmapuwt / I pynnot asmomopgpusmos / Group of Automorphisms

Oxy makcamot / Yueonasn yenwv/ Purpose

TeopusIbIK  MEHTepy JKoHE ic JKY3iHAe KeJeci
yreiMaapael  Oekity: Tom. Kamemrer kimi — Tor.
TomtapablH epKiH KYMBbICHL. bipikkeH Tommacs! 6ap
TOMNTaP IbIH epKiH KeOenTIHaICI. Epkin
anredpanapabliH Ker Typiimiri. Epkin anreOpanap.
Epkin anreOpanapabiH aBTOMOpPGU3MAEP TONTAPHI.
Adounnik aBToMOpOUIMIED KOHE YIIOYPHIIITHI
aBToMopdu3mep.

OCBOUTHh TEOPETHUYECKHE W 3aKPENUTh MPAKTHUYECKH
cnenyromme — moHsTHsa:  I'pymma.  Hopmanbhas
noarpynma.  CBoOOJHOE — MPOM3BEACHUE  IPYIIIL.
CBoOonHOe mpou3BeAeHHE TIPyHN € OO0bEAMHEHHOMN
noarpynmnoid. MHoroobpa3ue CcBOOOMHBIX —anreop.
CBoOonuble  anreOppl. [pymnmer  aBTOMOp(dH3MOB
cBoOONHBIX anreOp. AdduHHBIE aBTOMOPGU3MBI U
TPEYroJbHbIE aBTOMOP(QHU3MBI.

To master the theoretical and practical concepts of the
following: Group. Normal subgroup. Free product of
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.

Oxvimy namuoiceci / Pezynomamor 00yuenusa / Learnin goutcomes

Kypersl  coTTi Kellin  Oinim
aJlymbLiap:

1 wMaremMaTWKaHBIH  TYKBIPBIMIAMAIBIK  JKOHE
TEOPHSUTBIK ~ HETi3/IEpiH, OJAapAbIH FBUIBIM MEH
KYHIBUIBIKTApABIH  JKANIBl KYHECIHOETi OpHBIH,
JaMy Tapuxbl MEH Kasipri »armaiblH Oily >KoHe

TYCIHY,

assKTaraHHaH

IMocae YCIEHOT 0
o0yyaromuecst OyayT:
1 3HaTh u IIOHUMAaThb KOHUICTITYaJIbHBIC u
TCOPETUYCCKHUE OCHOBBI MATCMATUKHW, HX MECTO B
o0mell cucreMe HAayK W LEHHOCTEH, HCTOPHIO
Pa3BUTHUA U COBPEMEHHOE COCTOSTHUE;

2 BIIageTh CHCTEMOM 3HaHMH O (yHIAMEHTAJIbHBIX

3aBepIIeHHUs Kypca

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
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2 iprenmi MaTeMAaTUKANbIK 3aHIap MEH TeopHsuIap
TypaJibl O1T1iM KYHECiH MEHTepy;

3 MaTeMaTWKalbIK  €CeNmTepAl  HIemly  YIIiH,
TaOWFaTTaFrbl  KYOBUIBICTAp MEH  IpoIecTepii
TYCIHAIpY YUIH iprem  oHE  KOJJaHOANbI

MaTeMaTHKa OUTIMIH KOJIIaHy;

4 MaTeMaTHKaNbIK €CeNTepi IIeUly HOTIDKEIepiH
TEOPHUSIIBIK TANJAY MICTEPIH MEHIepY;

5 omemHiIH  Ka3zipri  KapaTbUIBICTaHY-FBUTBIMU
OeifHeCiHIH HETI3rl KaruaalapblH TYCIHY JKOHE
TYKBIpbIMJIAY, FBUJIBIM MCH TCXHHUKAHBIH JOaMy
OarbIThIH Oapabap Oaraiay.

MaTeMaTHYECKHUX 3aKOHAX M TEOPHSX;
3 nOpuMeHATh,  3HaHUS  (QyHOAMEHTAIbHOH U
TIPUKJIATHON MaTeMaTHKN TSt perIeHus
MaTeMaTHYeCKUX 3a/ad, JUIl HHTEPIPETANU SBICHUH
U NIPOLIECCOB B IPUPOJIE;

4 BrajmeTp METOJAMHM TEOPETHYECKOrO  aHajm3a
PE3yJIbTaTOB PEIICHUI MAaTEeMaTHYECKHX 3a/1aY;

5 moHUMaTh ¥ GOPMYIHUPOBATH OCHOBHBIC TOJI0KECHUS
COBPEMCHHON €CTECTBCHHOHAYYHOH KapTHHBI MUpAa,
aJIeKBaTHO OLICHWBATh HAINPaBJICHHE PA3BUTHS HAYKH U
TEXHUKH.

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;

5 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.

Ilpepexeusummepi / Ilpepexsuzumut / Prerequisites

JIn anreGpanapeHIars! TYOIpIep xyieci
JIu anreGpackl ’kaHe onap/bIH aBTOMOphu3MAepi

Cucremsl kopHel B anredpax Jlu Anrebpa Jlu m ux
aBTOMOP(H3MBI

Root Systems in Lie Algebras
Lie Algebra and Their Automorphisms

Kypcmoin Kvickawa mazmynst / Kpamkoe cooepacanue kypca/ Cou

rse summary

Tom. Kampirtet Ton. TonTapapiy epkid keOeHTIHITICI.
BipikkeH ToOBI Oap TONTapIBIH €pKiH KOOEHTIHIICI.
Epkin anreOpanapabiH KOMOSHHEIIri.

Epkin anredpa. Epkin anredpanapbH
aBToMopdu3mep TOMTAapBHI. Addurnst
aBToMopdu3Mep KOHE YIIOYPBIIITHI
aBToMopdu3mep.

I'pynmma. Hopmanbhass  moxarpymma.  CBoOonHOe
npousBeneHue rpynmn.  CBoOOmHOE NPOU3BENCHHE
rpynn ¢ o0beIuHEHHON HoArpymmnoi. MHorooOpasue
cBoOoaHbIX anreOp. CoOoasbie anreOpsl. [ 'pynmbl
aBToMOpu3MOB CBOOOIHBIX anredp. Addunanbe
aBTOMOPQU3MBI H TPEYTOJbHBIC aBTOMOP(H3MEI.

Group. Normal subgroup. Free product of 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.

ITocmpexsusummepi / Ilocmpexsuszumu/ Postrequisites

3epTTey NPaKkTUKACHl/ FRUIBIMH-3EPTTEY KYMBICHI

HCCHCHOB&TCHBCK&H IIpaKTHKa, Haquo-

HCCeoBaTeIbcKas padoTa

Research practice, Research work

Bazoapnama yscemekuiici / Pykosodumens npozpammsl/ Programmemanager

Jdemucenos bepuk Hyprazunosun4
(m3uKa-MaTeMaTHKa FHUIBIMIAPBIHBIH KaHIWIATHI,

acCOLMMPOBAHHBIN Mpodeccop

Jdemucenos bepuk Hyprazunosn4
KaHauaaTt @HSHKO'M&TCM&TI/I‘IGCKI/IX HayK,

aCCOLMMPOBAHHBIN Mpodeccop

Demisenov Berik Nurtazinovich
candidate of physical and mathematical Sciences,

associate Professor
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Accoyuamuexe yncaxwvin cakunanap /Konoya é6auskue k accoyuamuenvim / The Rings are Nearly Associative

Oxy makcamot / Yueonasn yenwv/ Purpose

Teopustmplk  MeHrepy JkoHE IC JKy3iHAE Keleci

OCBOHUTD TEOpEeTHYECKHE W 3aKPENHUTh MPAKTHIECKH

To master the theoretical and practical concepts of the

yFeIMaapabl  Oekity:  Omeparopiblk — cakuHa. | ciedyrome — moustus:  OmeparopHoe  kosbiio. | following: Operator ring. Alphabet. Non-associative
Ancdasur. AcconmatuBri emec ce3. AccouuatuBri | Andasur. HeacconmatuBHoe cioBo. AccommatuBHas | word. Associative algebra. Module. Free module.
anreOopa. Moaynbs. Epkin Monysib. AccouuatuBTi | anredpa. Moy, CB0OOHBIN moxayib. | Nonassociative algebra. Variety of algebras. Algebras
emec aimreOpa. AnreGpamapapiH  KenTypuidiri. | HeacconmartuBHas anrebpa. MuorooOpasue anre6p. | with identical correlations. Jordon's algebra. The ideal
Termik KaTbiHackl Oap anre6pa. MopmoHoBa | AnreGpsl ¢ TOXIeCTBeHHBIMHM —cooTHomenusmu. | Of the algebra. Alternative algebra.
anrebpacsl.  AnreGpa  wmieamsl.  AmbrepHatuBTi | MopmoHoBa anreopa. Wnean anreOphl.
anredpa. AJbpTepHaTHBHAS anredpa.

Oxbimy Hamuxceci / Pesynomamot 00yuenus / Learningoutcomes
Kyperbl  corTi  asikraranHaH  keiiin  Oimim | ITocite YCIEIHOTro 3aBepIIeHusI Kypca | After successful completion of the course, students
aJymbLiap: o0yuawmuecs OyayT: will be:
1 MaremMaTHKaHbIH  TYKbIppIMIAManblK JkoHe | 1 3HaTh u  moHuMaTh  KoHuentyaabhele W | 1 To know and understand the conceptual and
TEOPHSUTBIK ~ HETi3AEpiH, OJapAblH FBUIBIM MEH | TECOPETHUYECKHEe OCHOBBI MareMaTwku, ux Mecto B | theoretical foundations of mathematics, their place in
KYHJIBUIBIKTAp/IbIH Kbl  JKYHECIHAEri OpHbIH, | o0Imedl cucremMe Hayk U IeHHocrte#, wucropuio | the general system of sciences and values, the history

JaMy Tapuxbl MEH Ka3ipri jKarmailblH Olry JKoHe
TYCIiHY;

2 ipremi MaTeMaTHKaJbIK 3aHIap MEH TeopHsuiap
Typaibl O171iM )KYHECiH MEHTepy;

3 MaTeMaTHKalbIK €CeNnTepAl  mienmly  YIIiH,
TabWFaTTarkl  KYOBUIBICTap MEH  MpoIecTepi
TYCiHAIpY  YIIiH  iprem  JkKoHEe  KoJgaHOambl

MaTeMaTHKa OlTIMIH KOJIIaHy;

4 MaTeMaTHKAIBIK €CeNTepiAl MIeNly HOTHKEIEPiH
TEOPHSUIBIK TAJIAAY SIICTEPiH MEHIEpY;

S5 omemHIH  Ka3zipri  KapaTbUIBICTaHYy-FBUIBIMU
OeliHEeCiHIH Heri3ri KaFuJaiapblH TYCIHY JKOHE
TYKBIPBIMJIAY, FBUIBIM MEH TEXHUKAHBIH JaMy
OarbIThIH Oapabap Oaraiay.

Pa3BHUTHUS U COBPEMEHHOE COCTOSTHUE;
2 BHaJeTh CHUCTEMOW 3HaHWH O (QyHIAMEHTAIbHBIX
MaTEeMaTHYECKUX 3aKOHAX U TEOPHSIX;

3  nOpuMeHATh  3HaHUS  (QYHOAMEHTAIbHOH U
MIPUKJIIAJHOU MaTeMaTUKH JUTSL peuieHust
MAaTE€MAaTHYECKUX 3aJa4, JUIsl MHTEPIPETALMU SIBICHUI
U IIPOLIECCOB B IIPUPOJE;

4 Biajerp METOJAaMH TEOPETUYECKOIo  aHaju3a
PEe3yJIbTaTOB PEUIEHUI MaTEMaTUYECKUX 3a/1a4;

5 moHUMaTh ¥ (HOPMYIHPOBATH OCHOBHBIEC HOJIOXKEHUS
COBPEMEHHON €CTECTBEHHOHAYYHON KapTHUHBI MMpa,
aJICKBATHO OLICHUBATh HAIIPABJICHUE PA3BUTHUS HAYKH U
TEXHUKH.

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;

5 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.

Ilpepexeusummepi / lIpepexeuzumut / Prerequisites

JIn anreGpanapbiHaarsl TYOIpiep skykeci
JIu anreGpackl ’aHe onapaslH aBToMopdu3Maepi

Cuctrempl kopHel B anrebpax Jlm Anrebpa Jlu m ux
aBTOMOP(QH3MBI

Root Systems in Lie Algebras
Lie Algebra and Their Automorphisms
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Kypcmuin Kpickawa mazmynst / Kpamkoe codepicanue kypca/ Course summary

Onepatopnblk cakuHa. AldaBuT. ACCOIMATHBTI
emec ce3. AccormmaruBTi anredpa. Moayns. Epxin
MOJYJIb. AcconuarusTi emec anreopa.
Anrebpanapapiy, kenTypiimiri. TeHmik KaTbIHACHI
Gap amre6pa. MopmoHoBa anrebpacel. AJjreGpa

uzaeanbl. ANbTEpHATHUBTI anredpa.

OmneparopHoe konblo. Andasut. HeacconmaTuBHOE
cioBo. AcconmnatuBHas anredpa. Momayns. CBoOOIHBIH
Monynb. HeaccoumaruBHas anreOpa. MHoroo6pasue
anreop. TOXKIECCTBEHHBIMHU
COOTHOLICHHUSAMH. Wnean
anreOpbl. AJbTepHaTHBHAS anre0Opa.

AnreOpbl c

WopnoHosa  anre6pa.

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.

Iocmpexeusummepi / Ilocmpexeuszumut/ Postrequisites

3epTTey NPaKTUKAChl/ FRUIBIMU-3€PTTEY JKYMBICHI

UccnenoBarenbckas MpaKTHKa, Hayuno-
uccieaoBarensckas pabora

Research practice, Research work

bazoapnama scemexuici / Pykosooumenv npozpammut/ Programme manager

JdemucenoB bepuxk Hyprazunosuu
¢u3MKa-MaTeMaTHKa FbUIBIMIAAPBIHBIH KaHIWAATHL,

acCOLIMMPOBAHHBIN Mpodeccop

JdemucenoB bepuxk Hyprazunosuu
KaHauat GU3MKO-MaTeMaTHYECKUX HayK,

aCCOLIMMPOBAHHBIN Mpodeccop

Demisenov Berik Nurtazinovich
candidate of physical and mathematical Sciences,

associate Professor

Mamemamuxanwiyy punocogpuanvik cypakmapol /@Qunocoghckue sonpocwvt mamemamuxu/Philosophical Questions of Mathematics

Oxy makcamot / Yueonan yenwv/ Purpose

MaremaTuKa xKoHe IIBIHABIK MaTCMAaTHUKaHbIH HET13T1

¢unocodusiblk  Macenmeci  peringe.  Kasipri
MaTeMaThkaga emip cypy Moceneci. DyHKius
KOpILaraH 0OJIMBICTBIH KepiHici periHze.

dunocodust xoHe Maremaruka QUIOCOPHICHIHBIH
Ka3ipri xarIanbl.

Bompocer ¢unocodckoro 000CHOBaHUS MaTEMaTHKH.
Hcropus Bompoca. MaremaTuka U JI€HCTBUTEIBHOCTD
KaKk OCHOBHOM (uiocockuii BONpOC MaTeMaTHKH.
ITpoGuema CYIIECTBOBAHUS B COBpEMEHHON
MatemaTrke. OYHKIUSA KaK OTPaXEHHE OKPY’KaIoIIeH
JeHCTBUTEIBHOCTH. CoBpeMeHHOe COCTOSIHHE

¢dunocodun u punocohur MaTEMaTHKH.

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.

Oxvimy namuoiceci / Pesynomamot 00yuenus / Learningoutcomes

Kyperbl  ¢oTTi  asikraFaHHaH  Keilin  Oiaim

aJymbLIap:

1 wMaremMaTWKaHBIH  TYKBIPBIMIAMAIBIK  JKOHE
TEOPHSUTBIK ~ HETI3NEpiH, OJIapABIH FBUIBIM MEH
KYHIBUIBIKTApABIH ~JKANIBl KYHECIHOETi OpHBIH,
JaMy Tapuxbl MEH Kasipri jkarJaiblH Oy >XoHe

ITocue yCIeLIHOTro 3aBepLIeHNs Kypca
ol0y4aromuecst OyayT:
1 3HaTh u IIOHUMAaThb KOHUICTITYaJIbHBIC u

TEOPETHUECKHE OCHOBHI MaTEMaTHKH, HX MECTO B
oOmieil cucremMe HayK | IEHHOCTEH, HCTOPHUIO
pPa3BUTHS U COBPEMEHHOE COCTOSHUE;

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
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TYCiHY;

2 iprenmi MaTeMAaTUKANbIK 3aHIap MEH TeopHsuIap
Typaisl O617T1iM JKYHECiH MEeHTepy;

3 MaTeMaTHKalbIK ecenTepii YHbIMIACTHIPY, KOO
KOHE IIENTy JaFAbUIapblH MEHTepY,

4 akmapaTTel aiy, cakTay, eHAEY XoHe OepymdiH

MTPAKTHUKAITBIK ecenTepin Ienry YIIiH
MaTeMaTHKaJbIK  amlmapaTThl  JKOHE  3aMaHayd
AKIMAapaTThIK-KOMMYHUKAUAJIBIK TCXHOJOTHUAIAPAbI
naianany;

5 3anpmapnmel, epexenepnai, aHbBIKTaMalapjebl,

MaTeMaTHKAJIBIK €CeNTePl MBIFAPYABI )KOHE OJIap.Ibl
memry1i Kaszak, OpBIC JKOHE aFbUIIIBIH TUIIEPiH/e
TYXKBIPBIM/IAY;
6 onemuiH  Kazipri

OeliHeciHIH Herisri

YKapaThUIBICTaHY-FbUIBIMU
KaFUJQJIapblH TYCIHY JKOHE
TYKBIPBIM/IAY, FBUIBIM MEH TEXHUKaHBIH JaMy

OarbIThIH Oapabap Oarayiay

2 BHaneTh CUCTEMOHW 3HaHWH O (QyHIAMEHTAIbHBIX
MaTeMaTHYECKHUX 3aKOHAX M TEOPHSX;

3 BianeTh HAaBBIKAMH OpPTaHU3AaLUH, IOCTAaHOBKH W
penIeHust MaTeMaTHYEeCKUX 3a/1a4;

4  ycrmonp30BaTh  MaTeMaTHYeCKHH — amnmapar |
COBpEMEHHbIE HH()OPMAOHHO-KOMMYHHKAI[HOHHBIE
TEXHOJIOTHHM JUIA PpEIICHUS MpPaKTHYECKHX 3a/1ad
MONyYEHHUs, XpaHeHus, oO0paboTKuM W Tepenaqu
nHpOpMaLUH;

5 ¢opmymmupoBaTh 3aKOHBI, TPaBHIIA, OMpPEACICHUS,
IMOCTAHOBKY MAaTE€MaTUYCCKUX 3a4a4, U UX PCIICHUC HAa
Ka3aXxCKOM, PYCCKOM U aHTIIMHCKOM SI3BIKaX;

6 moHMMaTh U POPMYITHPOBATH OCHOBHBIC TIOJIOKEHHUS
COBPEMCHHON €CTECTBCHHOHAYYHOH KapTHHBI MUpAa,
AZICKBATHO OLICHUBATH HAIIPABJICHUC PAa3BUTUA HAYKH U
TEXHHUKU

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
science and technology

Ilpepexsuzummepi / Ilpepexeuzumut / Prerequisites

Ecenrtey maremMaTukachIHBIH 3aMaHyH 9iCTepi

‘ CoBpeMEHHBIC METO/IbI BEIYUCIUTEIBHOW MATEMATHKH ‘ Modern Methods of Computational Mathematics

Kypcmuin kvickawa mazmynst / Kpamkoe codepacanue kypca/ Course summary

MareMaTHKa )9HE HILIHALIK MaTEMATUKAHBIH HET13T1

¢wrocopusmblk  Moceneci  peringe.  Kasipri
MaTeMaThkaga emip cypy Moceneci. DyHKuus
KOpILaraH OOJIMBICTBIH KepiHici petinze.

dunocodusi xoHe MaremMaTtuka QHI0CO(PHUICHIHBIH
Kasipri sxar1amnbl.

Bompocer ¢unocodckoro 000CHOBaHUS MaTEMaTHKH.
Ucropus Bompoca. MaremaTuka U JeHCTBUTEIBHOCTD
KaK OCHOBHOH (uyiocoCKuii BOIMPOC MaTeMaTHKH.
[IpoGiema CYILIECTBOBaHUSA B COBpEMEHHOU
MaTemaTrke. OYHKIUSA KaK OTPaXCHHE OKPYKAIOIIeH
JIEUCTBUTEILHOCTH.

CoBpeMeHHOE COCTOSIHHC

¢unocopun u punocohuu MaTEMaTHKH.

Mathematics and reality as the main philosophical
guestion 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 yncemexuiici / Pykoeooumenv npozpammet/ Programmemanager

Jdemucenor bepuxk Hyprasunosuu
¢u3rKa-MaTeMaTHKa FHUIBIMIAPBIHBIH KaHIWAATHL,

ACCOLIMUPOBaHHBIN TIpodheccop

Jdemucenos bepuxk Hyprasunosuu
KaHaugaT QU3NKO-MaTeMaTHYECKUX HayK,

ACCOLMUPOBaHHBIN TIpodeccop

Demisenov Berik Nurtazinovich
candidate of physical and mathematical Sciences,

associate Professor
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Mamemamuxa oamyvinoiy mapuxvl/Ucmopusa pazeumus mamemamuxu/History of the Development of Mathematics

Oxy makcamot / Yueonasn yenwv/ Purpose

MaremaTukaHbIH JaMy Ke3eHAEpiHIH Kyhemneyi.
Kprrait, Bapmnon natmaneirsl (BaBmmonus), Erumer,
rpeK AnekcaHapus — Ke3eHi,
YHpicraH xoHe Apab xamudarsl, opTa Facelp. Jmoxa

BO3POJK/ICHUSL.

MaTeMaTHKachl,
AHaIUTHKAJIBIK reoMeTpus,

MaTteMaTHKaIbIK Tanaay, Kazipri 3aMaHFbI

MaTeMaTHKa, MaTeEMaTHKAJIBIK KaTaH/IbIK.

Knaccudukammss nepromoB pa3BUTHSA MaTEMaTHKH.
Kwuraii, BaBuinonckoe mapctBo (BaBwmonus), Erurer,
I'peueckass maremaruka, AJEKCAHIPUNUCKUNA TEPHO,
Wunus u Apabekmii Xamudar, Cpenaue Beka. Dmoxa
BO3POXKICHUS. AHanutudeckast TEOMETpUS,
MaTeMaTUYeCKU aHajdn3, COBPEMEHHas MaTeMaTHKa,

MaTE€MaTHYCCKasA CTPOroCTh.

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.

Oxwimy namuiceci / Pesynomamot 00yuenus / Learningoutcomes

Kypersl  ¢oTTi  asKraFaHHaH  KeiiiH  Oltim

aJylmbLiap:

1 wMaremMaTHKaHBIH  TYKBIPBIMIAMAIBIK  JKOHE
TCOPHSUTBIK ~ HETi3/ICPiH, OJAPAbIH FBUIBIM MEH
KYHJIBUIBIKTAPJIBIH Kbl  KYHECIHAETl OpHBIH,
JaMy Tapuxbl MEH Kazipri karmaiiblH Olry »KoHe
TYCiHY;

2 ipreji MaTeMAaTHUKAJbIK 3aHIApP MEH TeopHsIap
TypaJibl O1T1iM KYHECiH MeHrepy;

3 MaTeMaTHKalbIK ecenTepii YUbIMIACTBIPY, KO
JKOHE IIEITy JaFAbUIapbIH MEHIEPY;

4 akmaparThl aiy, cakray, OHAEY JXoHe OepyniH
MTPAKTHUKAITBIK ecenTepin Ienry YIIiH
MaTEeMaTHKAIBIK  amllaparThl  JKOHE  3aMaHayu
aKIapaTThIK-KOMMYHHMKAIMSUIBIK ~ TE€XHOJOTHSITIAPIbI
naiianany;

5 3anpmapnmel, epexenepnai, aHBIKTaMalapjebl,
MaTeMaTHKAJIbIK €CETITEP/II HIBIFAPY/Ibl XKIHE OJIap bl
IIeIIyai Ka3ak, OpbIC >KOHE aFbLIIIBIH TIUIACPIHIC
TYKBIPBIM/IAY;
6 omemHiH  Kazipri
OcifHeCiHIH HETi3rl KaFWgalapblH TYCIHY JKOHE

JKapaTbUIbICTAHY-FBUIBIMU

TYKBIpbIMJIAY, FbUIBIM MCH TCXHUKAHBIH OdaMy

IMocue YCIEUIHOT 0 3aBepLIeHNs Kypca
o0yyaromuecs OyayT:
1 3Hath W TOHMMaTh  KOHIENTYaJbHBIE U

TEOPETHUYECKHE OCHOBHI MaTeMaTHKH, WX MECTO B
oOmiell cucreMe HAayK W LEHHOCTEH, WCTOPHIO
Pa3BUTHS U COBPEMEHHOE COCTOSHHE;

2 BIajeTh CHCTEMOW 3HAHWH O (yHIAMEHTaJbHBIX
MaTeMaTHYECKHIX 3aKOHAX M TEOPHSX;

3 BHazeTh HABBIKAMU OpraHHW3alliH, IOCTAHOBKU U
pelIeHrs MaTeMaTHYeCKHX 3a1a4;

4  wucnonmp30BaTh ~MaTeMaTHYECKHWH  ammapar H
COBpEMEHHBIE HH(POPMAIIMOHHO-KOMMYHHUKAIHOHHBIE
TEXHOJIOTMH JUIS PEIICHUS TNPaKTUYECKUX 3a/ad
MOJTly4eHUs, XpaHeHus, oOpabOTKM U mepemaayu
rH(popMaIny;

5 ¢dopmynHupoBaTh 3aKOHBI, IMPaBUIIA, ONpEICICHUs,
ITOCTAHOBKY MaTeMaTU4eCKHX 3aJ]ad, U UX PEIICHUE Ha
Ka3aXCKOM, PYCCKOM U aHTJIMHCKOM SI3bIKaX;

6 moHMMaTh U (POPMYITMPOBATH OCHOBHBIC TOJIOKCHHUS

COBPEMEHHON €CTECTBEHHOHAYYHON KapTHUHBI MHpa,
a/IeKBAaTHO OLICHUBATh HallpaBJIEHUE PA3BUTUS HAYKHU U
TEXHUKH

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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OarbITHIH Oapabap Oaranay

| science and technology

Ilpepexeusummepi / Ilpepexsuzumut / Prerequisites

Ecentey mareMaTHKaCBIHBIH 3aMaHyH SiCTepi

‘ COBpCMCHHHC METOAbI BEIYUCIUTEIIFHON MaTEMaTHKHI

‘ Modern Methods of Computational Mathematics

Kypcmuiy kvickama mazmynot / Kpamxoe codeparcanue Kypea/ Course summary

MaremaTukaHbIH JaMy Ke3eHACPiHIH KylHeneyi.
Keprrait, Bapmnon natmaneirsl (BaBmmonus), Eruner,
TpeK KE3eHi,

YHpictaH xoHe Apab xamudarsl, opTa Facklp. Jmoxa

MaT€MaTHKachI, AHGKC&HI{pI/IH

BO3POXKICHUSI. AHaINTHKAIBIK

MaremaTuKaIbIK

reoMeTpus,

Tanaay, Kazipri 3aMaHFbI

MaTeMaTHKa, MaTeMAaTUKAJIBIK KaTaHIbIK.

Knaccudpukanus mnepuogoB pa3BUTHUS MaTEMaTHKH.
Kuraii, BaBunonckoe napcrso (BaBunonus), Erwurmer,
I'pedeckas MaremaTnka, AJNEKCAHIPUUCKHNA TIEPHO/I,
Wnpns u Apabckuit Xanudar, Cpennue Beka. Omoxa
BO3POXKICHHUS. AnHanutrdeckas reoMeTpus,
MaTeMaTHUYECKH aHajIu3, COBPEMEHHas MaTeMaThKa,

MaTeéMaTu4eCKas CTpOrocCThb.

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.

bazoaprama sncemexuwici / Pyxosooumens npozpammst/ Programme manager

JdemucenoB bepuxk Hyprazunosuu
(u3nKa-MaTeMaTHKa FBUIBIMIAPBIHBIH KaHIUIAThI,

accolMUpOBaHHBINA podeccop

JdemucenoB bepuxk Hyprazunosuu
KaHaugaT (bI/ISI/IKO-MaTeMaTI/IHeCKI/IX HayK,

accolMMPOBaHHBIN podeccop

Demisenov Berik Nurtazinovich
candidate of physical and mathematical Sciences,

associate Professor
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