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Kipicne

OJIeKTUBTI  TIOHJEP  KaTajoTbl  OKBITYIBIH  KPEAUTTIK Kyilecl  OoMbIHIIA
KYPacCThIPbIJIaabl. DJICKTUBTI MOHJEP KaTaJIOThl KYHEJeHIeH TaHJay OOMBIHINA TOHJIEP
T131MiH JKOHE OJIapJIbIH KbICKA CUIIATTaMaChIH KapacThIPaIbl.

MarucTpaHT MaMaHIBIKTAPAbIH  MIHIAETTI KOMIIOHEHT/’)KOFaphl OKY  OpPHBI
KOMITOHEHTIHIH TIOHJIEPIH MEHI'€PYMEH KaTap, YCHIHBUIBII OTHIpFaH TaHJay OOWBIHIIA
MOHACPAl TaHJaM alybl THIC.

DJNeKTUBTI MOHJEP/l TaHJayFa d7Baiizep KeHec Oepeai. MaructpaHTt 31Baii3epMeH
Oipyiece OTBIPHIN, MAarUCTPAHTTHIH JKEKE OKY JKOCHApbIH KYPY YIIH MMOHIEPTe Ka3bLIy
HBICAHBIH TOJITHIPAJIBI.

Kypmerri wmaructpant! bimim  6epy TpaeKTOPHSCHIHBIH — OipTYTaCTHIFBIHBIH
oimacteipbutybl  Ci3fiH OojlaliakTa MaMaH pPETIHAE KOCiOM TallbIHBIFBIHBI3IBIH
JIEHrel1HEe BIKIaJ €TETIHIH €CTE€ CaKTaybIHbI3 KEPEK.

BBenenue

[Ipu kpenuTHOM TEXHOJOTUU OOy4YeHHUs pa3padaThIBACTCS KaTaJorl SJIEKTUBHBIX
JTUCIUIUINH, KOTOPBIA MpEACTaBIseT COOOW  CHCTEMaTH3UPOBAHHBIM  IEpPEUYCHb
JUCITUTUIMH KOMIIOHEHTA 10 BBIOOPY U COIEPKUT KPaTKOE UX OMUCAHUE.

Hapsiny ¢ u3ydeHueM AMCHMIUIMH O0O0s3aTE€IBHOrO / BY30BCKOIO KOMIIOHEHTA,
MarvcTpaHT JIOJKEH BBIOPATh JJ1 U3YyUEHUS JUCHUIIMHBI KOMIIOHEHTA 10 BRIOODY.

Koncynpranuu no BeIOOPY 3JEKTUBHBIX TUCIUIUIMH AaeT 3/Baiizep. Bmecte ¢ HUM
MarucTpaHT 3amnoJiHseT (GopMy 3aluCU Ha JUCHUIUIMHBL sl coctaBieHuss WVYII
(MHAUBHUIYATILHOTO YYEOHOTO TIJIaHa).

YBaxaemple wmaructpanTel! BaXHO TOMHUTH, YTO OT TOrO, HACKOJBKO
MpOlyMaHHOM W T1eNocTHOW Oyner Bamma oOpa3soBaTenbHas TpaeKTOPHs, 3aBUCUT
ypoBeHb Bareit npodeccrnonaabHOM MOATOTOBKH, KaK OyIyIIero CIeIUaIiCTa.

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 O0iibIHIIA 3JIEKTUBTI MIHAEPai 06.1y /
PacnpenesieHue 3J1IeKTUBHBIX IMCIUILUIMH 110 ceMecTpam /
Distribution of elective courses by semester
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edits
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3epTTey KYMBICBIHBIH Heri3/iepi / OCHOBBI UCCIIEIOBATETBCKOM
nesarenpbHoCcTH / Basics of research activities

OxkpITy YpaiciHeri 3amanyu Ou1iM 6epy TexHosiorusicel / COBpeMEHHbBIC
o0Opa3oBaTenbHbIC TEXHOJIOTHH B yueOHOM mnporiecce / Modern educational
technologies are in an educational process

Kapkperaabel kazak it / MTHTeHCHBHBIN Ka3axckui sA3bIK / Intense Kazakh
language

MatemaTuKaIbIK (PM3HKaHBIH XKoHE TU((EpeHINATIBIK TCHACYICPIiH
KOCBIMIIIA TapayJiapbl / I[OHOJ'IHI/ITGJ'ILHLIG rJIaBbl MATEMATHYECKOH (I)I/ISI/IKI/I u
maddepennmanpabix ypaBaenuit / Additional chapters of mathematical
physics and differential equations

JuddepeHnuanapIk-uHTerpaliablK TeHaeyaep / AuddepennuansHo-
uHTerpanbHbie ypaBuenus / Differential-integral equations

AHaTUTHKATBIK () YHKIIUSIIAPBIH TEOMETPUSIIBIK KacCUeTTepi /
I'eomeTpuueckue cBoiicTBa aHanuTuyeckux Qpynkuuii / Geometric properties
of analytical functions

Bip skanbIpakThl GyHKIHUSIIAP JKOHE onapabl Koiaany / OQHOIUCTHBIC
bynkiu u ux npumenenue / Single-leaf functions and their application

XKobanapasl 6ackapyablH Ka3ipri TexHonorusckl / CoBpeMeHHbIe
TEXHOJIOTUH ynpasiieHus: npoexkramu / Modern technologies of project
management

BynTThl TEXHOMOTUsIApB! Makiganany / Mcrnonb3oBaHue 00JauHbIX
texHosoruil / The use of cloud computing

Matematukainslk 6i1iM 6epyneri nHHOBanus / HHOBaTHKA B
MaTemaThuueckoMm oopasoBanuu / Innovation in mathematical education

Maremartuka caJlaCbIHAATbI I€arOruKaJibIK SCpTTGYJ'ICpI[iH Q,E[iCTeMeCi /
Mertoonorus IegarornyecKux UCCaSA0BaHUM B 00JIaCTH MaTeMaTHKH /
Methodology of pedagogical research in the field of mathematics

[lemim kabwIAay 9micTepi / MeTonbl mpuHsTHS pemennid / Decision
making methods

Kytenik Tannay amaicrepi / Mertozpsl cuctremHoro ananu3sa / Methods of
system analysis

JlepexTep Typajbl FEUTBIM CAJTACHIHAAFBI CTATUCTHKAIBIK JIiCTEp /
CraTtucTuyeckre METO/Ibl B 00J1aCTH HayKH o TaHHBIX / Statistical methods
in the field of data science

JlepexTepi OHACYAIH CTATUCTHKANBIK dicTepl / CTaTUCTHYECKHUE METOIbI
o0paboTku gaHHbIX / Statistical methods of data processing

CroxacTukasbIK MpolecTep *KoHe MEe3TUIAIK Katapiap / CToxacTuueckue
MIPOIIECCHI U BpeMEHHBIE psabl / Stochastic processes and time series




Onepanustapsl 3eprrey / McenemoBanue oneparuii / Operations research

DBOJIIONMSIIBIK TEHICYJIEPIIH KOIT TEPUOATHI MIeIIMISPiHIH TYPAKThUIBIFHI /
Y CTOMYHUBOCTh MTOYTH MHOTONEPUOIUYECKUX PELIEHUNA 3BOJFOLMOHHBIX
ypaBHeHnuti / The stability of almost periodic solutions to a lot of evolution
equations

JuddepeHumnanapik TeHACYIEPAIH ASPIIK MepruoaThl memrimMaepi / [loarn
nepuoanveckue pemenus auddepeHunanbHbIX ypaBHeHuH / Almost
periodic solutions of differential equations

DKOHOMUKAIBIK TaIIay1arsl AuddepeHnnanib ecenrey /
NuddepennnanpHoe HcUnciIeHne B 9koHoMuueckom ananuse / Differential
calculus in economic analysis

DKCTpeMalIbl )KOHE OHTaMIaHIBIPy Macenesnepi Teopusicsl / Teopus
AKCTpEeMalIbHBIX U ONTUMH3AIMOHHBIX 3a7a4 / Theory of extreme and
optimization problems




1 1 OKY KbLIBIHA APHAJIFAH 3JIEKTHUBTIK MIHAEP / JJIeKTHBHbIE TUCHHILIHHBI 1J1s1 1 roga ooyuenns/ Elective courses

for year 1

3epmmey yncymovicoinviy He2iz0epi / Ocnoewvl uccnedoeamennvckou deamenvnocmu / Basics of research activities

OKy makcamut / Yueonan yenw / Purpose

biniM anymbutapAbH FEUIBIME TaHBIM SJIICTEPiH
XKOHE OKY-3epTTey KBI3METIH MEHIepyl apKbLiIbl
OJIapABIH 3ePTTEY KY3BIPETTUIITH JaMBITY.

Pa3zBuTne wcciienoBarenbCKo KOMIIETEHTHOCTH
oOydaroluxcst MOCPEJCTBOM OCBOCHUS HMHU
METOZIOB HAy4YHOT'O MO3HAHUSI U YMEHUU yueOHO-
HCCIIEA0BATENIbCKOM IEeSITEIbHOCTH.

Development of students’ research competence
through the development of methods of scientific
knowledge and skills of educational and research
activities.

OKvtmy namuoiceci / Pezyiomamel 00yuenus / Learning outcomes

Kypersl corTi asikraranHaH Keifin Oiiim
aJIylibLiap
- 3epTTey KbI3METIHIH HeTi3T1 9ICTepiH; 3epTTey

KYMBICBIH pecimMiey TopTiOli MEH KaruJallapbiH;

KQXKETTI FBUIBIMH  aKMaparThl 137Iey KOHE
KMHAKTay, OHBI OHJCY JKOHE HOTIXKeIep/i
pecimiey  TocUepiH;  3epTTEYHiH  HKaJIIbI

KYpPbUIBIMBI MEH FBUIBIMU alllapaThlH; KaXKeTTi
FBUIBIMH ~ aKMapaTThl 137y KOHE JKUHAKTAy
o/licTepl MEH TOCUIIepiH alKbIHIAY;

- 3epTTey KYMBICBIHBIH TaKbIPHIOBIH
TYKBIPBIMAAY, OHBIH ©3€KTUIIlH JoJeNJey;
3epTTey KYMBICHIHBIH JKOCIIAPBIH KYPY; 3€pTTEY
KYMBICBIHBIH OOBEKTiCI MEH HBICAHACBIH OOIim
KOPCETY; 3€epTTeY JKYMBICHIHBIH MaKCcaThl MEH
MIHAETTepIH  aHbIKTAy; OpTYpJi  aKmapar
KO3JIepIMEH JKYMBIC 1CTEy, OJIap/bl cayaTThl

ToiieKco3iey, 3epTTey TaKbIPhIObl OOMBIHINA
O6ubIMOrpadUsIIBIK TI31M xacay,
oubnuorpadusiablk  cinTeMenepal  pecimuey;

3epTTey MIHJICTTEPIHE COMKEC KEJETIH 3epTTey

IMocse  ycmemHoro
o0yuaruuecs OyayT
- OIpENeNsTh OCHOBHBIE METO/IbI
UCCIIEIOBATENIbCKOM JI€ATENIbHOCTH; MOPSAAOK HU
npaBuiaa  oQOpPMIICHHS ~ HCCIENOBATEIbCKOU
paboThl; crnocoObl HOWCKA M HAKOIJICHMS
HEeoOXOMuMOW  HAaydHOH  WHpOpManuu, ee
00paboTKkH U O(OPMIIEHHUS PE3yJbTaTOB; OOIIYIO
CTPYKTYpy W Hay4HbIH ammapaT HCCIEIO0BaHUS;
IpUEeMBbl M CIOCOOBI TOMCKAa M HaKOIUICHUS
Heo0X0IMMOM Hay4yHOI HHOpMaINH;

- (opmyaupoBaTh TeMy HCCIEI0BaTEIbCKON
paboThl, JI0Ka3bIBaTh eé aKTyaJIbHOCTb;
COCTaBJIATh TMJIAH MCCIE0BATENbCKON paboThl;
BBLIEIISATH OOBEKT M MPEAMET HUCCIEI0BATEIbCKON
pa®oThl;  ompenensaTe  Leab U 33jJa4d
HCCIIEIOBATENbCKON paboThl; paboTaTh ¢ pa3HBIMU
HUCTOYHUKAMHU uHpOpMaLUH, IrpaMOTHO
LUTUPOBATh UX, COCTABIATH OMOIMOTpapuuecKuii
CIIMCOK IO TEME€ HCCIeAOBaHMs, O(OpMIAThH
oubnmorpaduueckme CCBUIKH; OTIPENIETISATh

3aBepIIeHHs]  Kypca

After successful
students will be

- to determine the main methods of research
activity; the procedure and rules for registration of
research work; ways of searching and accumulating
the necessary scientific information, its processing
and registration of results; the general structure and
scientific apparatus of research; techniques and
methods of searching and accumulating the
necessary scientific information;

- formulate the topic of research work, prove its
relevance; draw up a research work plan; identify
the object and subject of research work; determine
the purpose and objectives of research work; work
with different sources of information, competently
quote them, compile a bibliographic list on the
topic of research, make bibliographic references;
determine research methods that correspond to the
objectives of research;

- formalize the results of research work; formulate
conclusions and make generalizations;

completion of the course,




KBI3METIHIH 9JIICTEPIH aHBIKTAY;

- 3epTTey JKYMBICHIHBIH HOTHXKENEPiH peciMaey;
KOPBITBIHJIBLIAP TY)KBIPBIMIAY JKOHE JKaJIbLIay
xKacay;

- OpPTYpJI aKHapaTThIK PECypCTapMEH KYMBIC
icTey AaFablIaphIH MMalilaTany;

- onebuerrepAl Tanmay JKOHE KOHCIEKTTEY
JaFIbUIAPbIH; MPOOJIEMaHBl KOK OIICTEMECIH,
3epTTeYIiH ©3€KTUINH Heri3Aeyll; 3epTTey
KBI3METIH  YUBIMIACTBIPY  JaFbUIAPBIH; O3
3epTTeyiepiHiH HOTHXKENEPiH KOIIILTIK
QJIJIBIH]IA KOPFay JaFIblUIapbIH MMai1alany.

METOIBl  HCCIENOBATEIbCKOM  JIESTEIbHOCTH,
COOTBETCTBYIOIIHE 33]a4aM HCCIICIOBAHMUS;

- o(hopMIISTH PE3yJAbTATHl HCCIIEIOBATEIHCKON
pabotbl; (GopMyaHpOBaTH BBIBOABI M J€IaTh
0000IIICHHS;

- HUCHOJb30BATHHABBIKM PA0OTHI C PA3TUYHBIMU
MHQOPMAIIMOHHBIMU PECypCaMu;

-  HUCHOJb30BATHHABBIKM  AHATU3UPOBAHUS U
KOHCIICKTHPOBAHMS  JIUTEPATypbl,  METOIUKOU
MTOCTaHOBKH poOJIeMBl, 000CHOBaHHUS
aKTyaJIbHOCTH UCCIICJOBAHMS; HaBBIKAMH
OpTaHU3aIH HCCIIEI0BATEIBCKON JEATEIbHOCTH;
HaBbIKAMHM IyOJIMYHOM 3allUTHl  PE3yJbTAaTOB
COOCTBEHHOT'O UCCJIEI0OBAaHUSI.

- use the skills of working with various information
resources;

- to use the skills of analyzing and taking notes of
literature; the  methodology of  problem
formulation, substantiation of the relevance of
research; the skills of organizing research
activities; the skills of public protection of the
results of their own research.

Kypcmuiy kbickawma masmynsl / Kpamxkoe codepircanue kypca / Course summary

FBIJ'IBIMI/I'SepTTey KbI3MeTi. Foutbivu 3CpTTCY

omicrepi.  3eprrey  omictremeci.  FrutbiMu
aKnmapaTThl JKMHAKTay >KOHE OHJIEYy. 3epTTey
KYMBICBIH xocnapay, YHBIMIACTBIDY,

KYpBUIBIMBI, O€3€HIIpy JKOHE Kazy. 3epTTey
KbI3METIHIH HOTHXKEJIepiH YCBIHY. 3epTTeyaeri
rpaduKaIbIK MaTepraap.

Hay‘IHO-I/ICCJIeI[OBaTeJILCKaH JACATCIIbHOCTD.

Meroasl Hay4HOro WHCCIEIOBaHUsA. Meroauka
uccinenoBanus. Hakxomnenne u  oOpaboTka
Hay4HOU uHpOpMaINH. IInanupoBanue,
opraHusauys, CTPyKTypa, OQOpMIIEHHE U
HaIMcaHue HCCIIEI0BATEIbCKON paloTHI.
[IpencraBnenue pe3ynbTaTOB MCCIEA0BATENBCKOM
nesTenbHOCTH. ['paduueckne MaTepuansl B
UCCIICIOBAHNH.

Research activities. Methods of scientific research.
Research  methodology. = Accumulation  and
processing of scientific information. Planning,
organization, structure, design and writing of a
research paper. Presentation of the results of
research activities. Graphic materials in the study.

bazoaphama rcemexwici / Pykosooumens npozpammel / Program memanager

Tactanos M.T.

Tactranos M.T.

Tastanov M. G.




OKvumy ypoicinoezi 3amanyu 6inim depy mexnonozusacol / Coepemennvie oopazosamenvhvie mexnonozuu ¢ yueonom npoyecce / Modern educational

technologies are in an educational process

OKy makcamut / Yueonan yenw / Purpose

3amaHayu OUTIM Oepy TEXHOJOTHUIAPHI Typaibl
TYCIHIKTEp/II KaJBIITACTBIPY; *KOFaphl MEKTEITE
MaTeMaTHKAIBIK TOHAEPAI OKBITY KYyHeciHue
OCBI TEXHOJIOTUSUIAP/IbI anpobanusiiay

dopMupoBaHUE TMPEACTABICHUII O COBPEMEHHBIX
0o0pa3oBaTeNbHBIX  TEXHOJOTHSX;  ampodanus
JAHHBIX TEXHOJIOTUH B CHUCTEME MPEIoaBaHus
MaTEMaTHYECKUX AUCLUHUIUIMH B BBICHIEH LIKOJIE

Formation of ideas about modern educational
technologies; approbation of these technologies in
the system of teaching mathematical disciplines in
higher education

Okvtmy namuoiceci / Pezyiomameul 06yuenus / Learning outcomes

Kyperbl ¢oTTi  asikraraHHaH KeiliH Ourim
aJIymbLiap

- MaTeMaTUKaJIbIK MOHJEPAl OKBITYIBIH ©3€KTi
TEXHOJIOTHSUTAPBIH  aTay; Kasipri Ourim  Oepy
TEXHOJIOTHSTAPBIHBIH alphIKIIa Oenrisepi, 611iM
oepy TEXHOJIOTUSITAPBIHBIH caraibIK
€PEKIICIIIriH, Ka3ipri olmim oepy
TEXHOJIOTHSUTAPBIH  KOJIAHY/BIH — IIeKapajiapbl
MEH IIapTTapblH, Maianany ocepiaepiH, Ka3ipri
OutiM  Oepy TEXHOJIOTHUSUIApbIH KoOasiayibIiH
TEOPHSUIBIK aCHIEKTUIEPIH aTay;

- 3aMaHayu OUIIM Oepy TEXHOJOTHUSIIAPbIHBIH
MYMKIHJIKTEP1 MEH dJI€YEeTIH FhUIBIMH TaJAayAbl
KaJjail JKyprizy KepekTiriH kepcery, OiaimM Oepy

TEXHOJIOTUSUIApBIH ~ ko0anay  9/liCHaMachlH
KOJJaHy, KeH OuriM Oepy mNpaKTHKachIHAA
3aMaHayn OutliM  Oepy  TEXHOJOTHsUIapbIH
KOJIJaHy;

- 3amMaHayn OulM Oepy TEXHOJOTHsUIAPbIH
KOJIJJaHa OTBIPHIII, KOFaphbl MEKTenTe
MaTEeMaTHKAIBIK MIOHIEPIi OKBITYIBIH

MPAKTUKAJIBIK Jar AbUIAPBIH KOJIIaHY.

IMocne  ycmemHoro  3aBepuieHHsi  Kypca
o0yyarommecsi OyayT

- Ha3bIBaTh aKTyaJbHbIC TEXHOJIOTUU
MPEroIaBaHusl  MaTEeMaTHYeCKUX  JIHCLUUILINH;
OTJINYHUTEITHHBIC MIPU3HAKU COBPEMEHHBIX
00pa3oBaTeNbHBIX  TEXHOJIOTHH, KaueCTBEHHOE
cBoeoOpasre  0Opa3oBaTeNbHBIX  TEXHOJOTHH,
TPaHULIBI W YCIIOBUSI TIPUMEHEHUS COBPEMEHHBIX
00pa3zoBaTeIbHBIX TEXHOJIOTHH, 3¢ dekTrI
WCTIOJb30BaHMS, TEOPETUUECKHUE ACTIeKTBI

MIPOEKTUPOBAHUSI COBPEMEHHBIX 00pa30BaTENbHBIX
TEXHOJIOTH;

- TIOKa3bIBaTh KaK OCYIICCTBISTh  HAYYHBIN
aHaJIM3 BO3MOXKHOCTEW U MOTEHIIMANIa COBPEMEHHBIX
00pa3oBaTeIbHBIX TEXHOJIOTHH, TIPUMCHSIT
METOJIONIOTHI0 TPOSKTUPOBAHUST 0OPa30BATEIBHBIX
TEXHOJIOTHH, TIPUMEHSTh COBPEMCHHBIE
oOpa3oBaTenbHbIE  TEXHOJNOTMHM B  HIMPOKOU
00pa3oBaTeNbHON NPaKTHKE;

- TPUMEHSTH MPAKTUYECKHE HaBBIKU
MperoJaBaHusl MAaTeMaTHYCCKUX JHUCIUIUIAH B
BBICIIIEH IITKOJIE C UCTIOJIh30BAHUEM COBPEMEHHBIX
00pa3oBaTENbHBIX TEXHOJIOTHIA.

After successful
students will be
- to name current technologies of teaching
mathematical disciplines; distinctive features of
modern educational technologies, qualitative
originality of educational technologies, boundaries
and conditions of application of modern
educational technologies, effects of use, theoretical
aspects of designing modern educational
technologies;

- to show how to carry out a scientific analysis of
the possibilities and potential of modern
educational technologies, apply the methodology of
designing educational technologies, apply modern
educational technologies in a wide educational
practice;

- apply practical skills of teaching mathematical
disciplines in higher education using modern
educational technologies.

completion of the course,

Kypcmuiy Kbickawa mazmynot / Kpamrkoe cooepicanue kypca / Course summary
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bimim  Gepynmeri  TEXHONOTHSJIBIK — TOCUIIIH
TEOpUsIBIK  Herizzepi.  Kiaccudukanuscer,
KYPBUIBIMBI MEH €peKIIeIiKTepi, 3aMaHayu Oi1imM
Oepy TEXHOJOTHSUIAPBIH TaHAAy MOCeJeci.
3amanayn OuriMm  Oepy  TEXHOJOTHsJIAPBIH
xo0amay. OKbITY TEXHOJIOTHUIAPHI, OiiM Oepy
nporieci CyOBbeKTUIepiHIH dJIeyeTiH 63€KTCHIIPY,
iV oepy rporeci CyOBEKTIIepIHIH
aKnmapaTbIMEH JXYMBIC ICTEY TEXHOJIOTHSIIAPHI,
caparnTaMaJIbIK-Oaranay TeXHOJIOTHSIIAPHI.

Teoperudeckne  OCHOBBI  TEXHOJIOTHYECKOTO
noxxoxa B oOpasoBanuu. Kiaccudukarms,
CTPYKTYpa M OCOOEHHOCTH, MpoliieMa BBIOOpa
COBPEMEHHBIX o0pa3oBaTeNbHBIX
texHosoruit.[IpoektupoBanue COBPEMEHHBIX
o0Opa3oBaTeNbHBIX  TEXHOJIOTHHA. TexHomoruu
00y4YeHHsI, aKTyaJH3ally MMOTCHIIHaIa CYOhEKTOB
00pa3oBaTeNBLHOTO MPOIIECCa, TEXHOIOTUU PaObOTHI
¢ wuHpopmanuelr cyOBEKTOB 00pa30BaTEIbHOTO
poriecca, SKCIEePTHO-OIIEHOYHBIE TEXHOJIOTHH.

Theoretical foundations of the technological
approach in education. Classification, structure and
features, the problem of choosing modern
educational technologies. Design of modern
educational technologies. Technologies of training,
actualization of the potential of subjects of the
educational process, technologies of working with
information of subjects of the educational process,
expert evaluation technologies.

bazoapnama scemexuici / Pykosooumens npozpammst / Program memanager

Vremucona A. A.

Vremucona A. A.

Utemisova A. A.
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Kapkovinowvt kazax mini / Hnmencuenwtii kazaxckuii a3vik / Intense Kazakh language

Oky maxcamul / Yueonas yenw / Purpose

KociOu KpI3METTIH opTYpIIi cananapblHaa TUITIK,
QJICYMETTIK-MOJICHH, MOJICHUETApPAJIbIK, ICKepH
KOMMYHHKAITUSHBI ~ KaMTaMachl3 €Ty  YIIiH
JUHTBUCTUKAIBIK ~ OUTIM  JKyHeciHae  TUIIIK
KY3bIPETTUTIKTI KJIBIITACTHIPY.

@OopMUPOBAHHUE  SA3BIKOBBIX  KOMIICTCHIIMH B
CUCTEME  JIMHTBUCTMYECKUX  3HAaHUW  JUIsd
oOecrieyeHns:  SI3BIKOBOM,  COIMOKYJIBTYpPHOH,
MEXKYJIbTYPHOH,  JIEIOBOMKOMMYHUKALIMKM B
Pa3IUYHBIX chepax npohecCuOHATBLHOM
JESATEIbHOCTH.

Formation of linguistic competencies in the system
of linguistic knowledge to ensure linguistic, socio-
cultural, intercultural, business communication in
various fields of professional activity.

Oxvimy naomuoiceci / Pezyiomameut 06yuenusn / Learning outcomes

Kypcersl CITTi KeHiH
OimiManymbLIap

- Qaztest xyleciHIeTi THIHIAIBIM, JICKCUKA-
rpaMMAaTUKaJIbIK TECT, OKBUIBIM, >Ka3bUIbIM
JaFAbUIaphIH KOHE Ka3akK TUTiHIH (OHETHKACHIH,
JIEKCUKACblH, MOP(}OJIOTUACBIH,  CHHTAaKCHUCIH
MEHTepY;

- KOPKEM MOTIHHEH >a3yLIbIHbIH KO3KapachlH,
JKEKe MIKIPIH aHbIKTal aiy;

- HETi3rl aKnmapaTThl axblpaTa ajay, OKUFa MEH
HaKThI JIOTUKaHbl OaliJIaHbICTHIPY;

- Oenrini Oip cunarTapbl OOMBIHINIA aKMapaTThl
TONTACTBIPAJbl, aTaybl OOMBIHIIIA MOTIHHIH
Ma3MYHBIH OOJDKail anapl.

asiIKTaraHHaH

IMocse  ycmemHoro
o0yuarmuecs OyayT
- BIAJIeTh (POHETHKOMU, JIEKCUKOH, MOP(OIOTHEH,
CUHTAaKCUCOM  Ka3axXxCKOIrO sI3bIKa, HaBBIKAMU
ayJIMpOBaHUs, JIEKCUKO-IPAMMAaTUYECKOI0 TECTa,
YTCHUS, IUChbMa cHucTeMbl Qaztest.

- ONpENENATh JIUYHOE MHEHUE, CY)KJIEHHE aBTOpa
B XYAOXECTBEHHOM TEKCTE;

-OTJIMYaTh OCHOBHYIO HH(OpPMAIUIO, CBS3bIBATh
coObITHE U (PAKTUUECKYIO JIOTHKY;

- TpyNIUpPOBaTh HH(POPMALIHIO TIO OIPeIeTIEHHBIM
ONMCAaHUSM, ITPOTHO3UPOBATh COJEPKAHUE TEKCTA
10 HA3BAHMUIO.

3aBeplIeHHsl  Kypca

After successful
students will be

- master phonetics, vocabulary, morphology,
syntax of the Kazakh language, listening, lexico-
grammatical test, reading, writing skills of Qaztest
system.

- determine the personal opinion, judgment of the
author in the artistic text;

-distinguish basic information, connect event and
factual logic;

- group information according to certain
descriptions, predict the content of a text by its
title.

completion of the course,

Ipepexeusummepi / Ipepexeuszumot / Prerequisites

Kypcmuiny kbickawa mazmynst / Kpamxoe codepicanue kypca / Course summary

Ceitney monenueri. JKorapsl OiimMIi MaMaHHBIH
TiT MomeHuetri. Memneker. [{udpasik kKoram.
Tin cascarsl. Kahannany. JKahanneix
KBUIbIHY. Okojorusi. Mekren — keme, OuUTIM-
TeHi3. bBulMHIH canTaHaT Kypyel.  Ouemji

Kynsrypa peun. Kynbrypa peun crenumanucra c
BBICIITUM OOpazoBanueM. ['ocynapctso.l{udposoe
oOmiecTBO. SI3pIkoBasg moiuTHKA. [noGanu3anms.
I'moGanbHoe mnotemnenue. Oxonorus. llkoma —
Kopabyib, 3HaHHe — Mope. Tpuymd 3HaHMIA.

A culture of speech. Speech culture of a specialist
with higher education. State. Digital society.
Language policy. Globalization. Global warming.
Ecology. School is a ship, knowledge is a sea.
Triumph of knowledge. Scientific achievements
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©3repKEH FBUIBIMU >KaHAIBIKTap. Ka3zakcTaHHBIH
FRUIBIMBL.  JleHcaynbIk- 30p Oaimbik.  Ac-
aJJaMHbIH apKaybl.

Hayunble nocTHKeHMH, KOTOpbIE U3MEHUIA MHUD.
Hayka Ka3axcrana. 3popoBee — Oobiioe
6orarctBo. Ea — 3T0 OCHOBA yesnoBeKa.

that changed the world. Science of Kazakhstan.
Health is a great wealth. Food is the basis of man.

bazoaprama rcemexwici / Pykosooumens npozpammet / Program memanager

HocoBa A.T., dumonoruss FeUIBIMIAPBIHBIH
KaHAUAaThl, Ipo(heCcCOpabIH M.a.

HocoBa A.T., kanauaatr QUIOIOTHYECKUX HaYK,
1.0. mpodeccopa

Dossova A.T., Candidate of Philological Sciences,
Acting professors
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Mamemamukanvik pusukanviyy snceane ougghepenyuanovik menoeynepoiy, Kocolmuia mapaynapel / /[onoanumensvHle 2iagvl Mamemamudecko
gusuxu u ouppepenuyuansvnuix ypasnenun / Additional chapters of mathematical physics and differential equations

OKy makcamut / Yueonan yenw / Purpose

Maructpanttbl JudGepeHIHaIIbIK TEHACYIep
OOlBbIHINIA IIEKapaIbIK €CeNTepaAl ISy YIIiH
MareMaTHKaAIbIK ¢buzuka SIiCTEPiHIH
anmapaTelH KOJJAHYFa, OHBIH alIbIHAA TYpPFaH
ecenTepAl  AYPHIC  TYXKBIPbIMJAyFa  JKOHE
NPAaKTUKAJIBIK ~ 1C-OpeKeT  YIIIH  KaXeTTi
MaTeMaTHKaNbIK (u3MKa TEHICYIHIH >KaHa
OeiMIepiH 3epTTeyre YUpeTy.

HayunTp Marucrpanta HCIOJB30BaTh ammapar
METOJIOB MaTeMaTHYeCKOW (PM3UKU JUIS PELICHUs
KpaeBbIX  3a7au 1o  auddepeHnnanbHbIM
YPaBHEHUSM, IPaMOTHO chopMyIHupoBaTh
IIOCTAHOBKY CTOSILIMX II€PE]l HUM 3a7a4 U U3Y4UTh
HOBBIE pa3Zelibl YpaBHEHHS MaTeMaTU4YeCKOU
¢u3uky, HeoOXoauMble U1 MPAKTHUYECKOH
JESITEJIbHOCTH.

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

Oxvimy namuoiceci / Pesynomamut 06yuenus /Learning outcomes

Kyperbl coTTi  asiKraraHHaH KeiliH Ourim
ajTymbLiap

— TEHACYAIH TYpIH aHbBIKTay, IIIEKeapasbIK
ecenTepAiH  menrimMiH - Taby;  (U3HKaAIBIK
MPOLIECTEP/Il  MOJETBACY VIIIH TEHACYIEPAi
KOJIJIaHYy;

— TuUnepooIaNbIK KOHE napaboIanbIK

terneynep yuriH Komm eceOiHiH menrimMaepin
Tady;

— TOJKBIHJABIK  TEHACY/I
OTKI3TIIITIK TEHJIEYI;

— 9p Typm  Ttumnrteri  (runepOoanbIK,
napalonaiblK KOHE AIITUNTHKAIBIK) jKapThlIai
TYBIHJbLIAP1aFbI nudepeHIanIbK
TEeHICYJEepAiH HEri3ri ecenTepiH MIenryaiq
OMICTEPiH MEHTEPY;

— MAarucTpaHTThIH OoNlaliaK MaMaHJIbIFbIHA

HIBIFapy;  JKBULY

0aiiTaHBICTHI KOJIAAHOAIBI €CeNTep/i MIETy.

IMocne  ycmemHoro  3aBepuieHHsi  Kypca
o0yyarommecsi OyayT
— ompenensiTb THII  YpaBHEHUS, HAaXOIWTh

pelleHus] KpaeBbIX 3ajad; MPUMEHSITh YPaBHECHUS
JUTSE MOJICTTUPOBAHUS (PU3HUECKUX IPOIIECCOB;

— HaxoAWTh pemieHus 3amgauun  Komm s
ypaBHEHUH TUIEepOOTHUECKOTO u
MapaboIUIECKOTO TUTIOB;

— BBIBOJUTH BOJIHOBOE ypaBHEHHUE; ypaBHEHHE
TEIUIONPOBOAHOCTH;

— BJIIAACTh METOJAaMU PCIICHHA OCHOBHBIX 3ada4

I depeHIMaTbHBIX ~ YPaBHEHUH B YacCTHBIX
MIPOU3BOIHBIX Pa3INnYHOro TUIA
(runepOonnyeckoro, napaboIMnYecKoro u
AJUTMNITHYECKOTO0);

— pEemHTh TNPUKITATHBIX 3a/1ad, CBS3aHHBIX C
OyyIIel CrenMalbHOCTHI0 MaruCTPaHTA.

After successful
students will be
— determine the type of equation, find solutions to
boundary value problems; apply equations for
modeling physical processes;

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

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

— 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.

completion of the course,

Ilpepexeusummepi / IIpepexeuzumut / Prerequisites

KomruiekcTi aifHpIManbl GYHKIMS TEOPUSICHIH ‘

W3ydenue Teopuu GyHKIIMH KOMITJIEKCHOM

Study of the theory of the function of a complex
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3epTTey

MepEMEHHON

variable

Kypcmoiy kvickawa mazmynwt / Kpamkoe codepyrcanue Kypca / Course summary

MaoceneHni Iypeic KOIO JKOHE JOYphIC eMec
TarChIpMaapblH MBICAJIIAPHI.
Marematukaiblk ~ Qu3uka TeHACyJIepi  MeH
eKiHII  peTTi jaepOec  TybIHABUIAPHI  Oap

TEHICYJep JKYHECiH JKIKTeY >KOHE OJap.bl
KaHOHJIBIK Typre kentipy. HamambGep, [Tyaccon
xoHe Kupxrodp dopmymanaper.  J{roamens
dbopMyackl JKOHE OHBI TETEPOreHII TEHICY
yuria Komm macenecin 1mienry yimriH KOJJIaHy.
Kot eceGiHiH KbLTy OTKI3TIMITIK TEHACY1 YIIIH
memimi. I[lyaccon  ®opmynacel.  Apanac
€cernTep/Ii MENIyIiH ) KaJIFbI3/IbIFbI .

KoppekTHOCTh MOCTAaHOBKHU 3aJauu U MPUMEPHI
HEKOPPEKTHO MIOCTAaBJIEHHBIX 3ajJad.
Knaccudukanus ypaBHEHHH MaTeMaTH4YeCKOMN
(GU3MKM M CHUCTEM YpaBHEHUM C YaCTHBIMU
MPOU3BOHBIMU BTOPOTO nopsjaKa u
NpPUBEJACHUE UX K KAHOHUYECKOMY BUIY.
®opmynel Jlamambepa, [lyaccona u Kupxroda.
®opmyna lroamens U ero HNpUMEHEHHUs s
peuwieHus 3axadyn Kowmwm i HEOAHOPOIHOIO

ypaBHeHus. Pemenue 3agaun  Komwm s
ypaBHEHUs  TeIIONpoBogHOCTH.  Dopmyna
Ilyaccona. EauHCcTBEHHOCTD peuieHus

CMCIIAaHHBIX 3aJad4.

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

ITocmpexsusummepi / [locmpexeuszumet / Postrequisites

DBOIOIUSUTBIK TEHACYJICPIIH KOIT TePHOTHI
MIEHIMACPIHIH TYPAKTHLIBIFBI

Y CTOMYMBOCTh NOYTH MHOTONIEPUOAUYECKUX
pelIeHN SBOJIIOIIMOHHBIX YPaBHEHUM

The stability of almost periodic solutions to a lot of
evolution equations

bazoaphama rcemexwici / Pykosooumens npozpammet / Program memanager

blcmaryn P.C.

blcmaryn P.C.

Ysmagul R.S.
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Jugppepenyuanovik-unmezpanovx menoeynep / Jluppepenuuanvno-unmezpanvnoie ypasnenus / Differential-integral equations

OKy maxcamut / Yueonasn yenv / Purpose

MarucrtpanTrapbl

b depeHIranIbIK-

MHTETPANIBIK TEHJACYJIep MEH OJapiAblH Kehoip
KOCBHIMIIIAJIAPBIH  IIENIy QJICTEpPiH 3epTTeyre

yHpery.

JudbdepeHnmanpIK-nHTErpaabiK

TEHJEYJIEp TEOPHUACBIHBIH TapUXbIH 3€pTTEY

JKQHE OCBI
ApKbLIbI

TEHJCYJICP TEOPHUSACHIH KOJJIaHY
LIELIiIEeTIH

MOCEJIeTIep/IiH, ~ HEeTi3Ti

TYPJEPiH KapacThIpy.

Hayunth MarucTpaHToB  HCCIEI0BaTh METObI
pereHus muddepeHInaTbHO-HHTErPATTbHBIX
YpPaBHEHUH W HEKOTOPBIX HX IPWIOKCHUH.
N3ydenue ucropuu teopun nuddepeHanbHo -
UHTETPAJbHBIX YpPaBHEHUH M pPacCMOTpEHHE
OCHOBHBIX THUIIOB 3a/lay, PEIIaeMbIX C MOMOIIbIO
MPUMEHEHHSI TEOPHH ITHX YPaBHEHUH.

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.

OKvtmy namuoiceci / Pezyiomameul 00yuenusn / Learning outcomes

Kypersr  corTi
aJIylibLiap

agKTaraHHaH KeHin OiIim

— nuddepeHTnaNIbIK-HHTETPATIBIK
TEHJCYJICp TCOPHICHIHBIH JTaMYybIHBIH HETi3Ti
KE3CH/ICPIH aHbBIKTAY;

— MareMaTuKa MEH apaThUILICTaHYIbIH 0acka

cajaiapblHia Ja

OCbl TEOpHUSHBIH ©3apa

OaiilaHbBICHI MEH ©3apa dCepiH Oenriney;

— JKCKE

FanpIMIapAbiH  auddepeHaiabK-

UHTETpaNJIbIK TEHJEYJep TEOPUSACHIH TaMBITyFa
KOCKaH YJIECIH HaKTbLIaY;
— 3 OUTIMIH IPAaKTUKAJIBIK €CenTepl IIeryre

KOJIZIaHy,

Mocenenepal o3

MpaKkTUKaaa

TYbIHAANUTHIH

OeTiHIIEe 3epTTey  YIIIH

MaTeMaTHKaJbIK 97e0MeTT] Naiianany;

— alFaH
KOJIIaHy

OiimMaepiH

MaMaHJBIKKa COMKec

IMocse  ycmemHoro
o0yuarmuecs OyayT
— BBIIBUTb OCHOBHBLIC 3Tallbl PAa3BUTHA TCOPUU
G hepeHIMATEHO-UHTETPATBHBIX YPaBHCHU

— YCTaHOBHTHb B3aMMOCBS3b U B3aWMOBIIHSHHE
3TOW TEOPHUH U B APYruxX 00JIacTel MaTeMaTHKU U
€CTECTBO3HAHUS;

3aBeplIeHHsl  Kypca

— YTOYHHUTH BKJAJ OTACJIBHBIX YYEHBIX B
pas3BuUTHE TEOpUHU nuddepeHIansHo-
WHTETPAbHBIX YPABHEHHUI;

— TIPUMEHATH CBOUX 3HAaHUW K PELICHUIO
MPAKTUYECKUX 3aj1ad, 10JIb30BaThCS
MaTeMaTU4eCKON JITEPATYPOM JUTS
CaMOCTOSITEJIBHOTO H3y4YCHUS BOIIPOCOB,
BO3HHUKAIOIINX HA MPAKTUKE;

— HCHOJIb30BAaTh  IIOJYyYEHHbIE  3HAHUSA B

COOTBCTCTBHHU CO CIICHUAJIBHOCTBIO

After successful
students will be
— to identify the main stages of the development
of the theory of differential integral equations;

completion of the course,

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

— to clarify the contribution of individual

scientists to the development of the theory of
differential integral equations;

— to apply their knowledge to solving practical
problems, to use mathematical literature for
independent study of issues arising in practice;

— use the acquired knowledge in accordance with
the specialty

Ilpepexeusummepi / IIpepexeuzumut / Prerequisites

KomruiekcTi aifHbIManb! GyHKIHS TEOPUSICHIH

3eprTey

N3ydenue Teopuu GyHKIIMH KOMITJIEKCHOM
IIEPEMEHHOMN

Study of the theory of the function of a complex
variable
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Kypcmoiy Kbickawa mazmynwvt / Kpamkoe cooepycanue kypca / CoUurse summary

JuddepeHnnanapIK-nHTETPaJIIBIK

TeHIeyJIepAiH  KikTenyl. Dpearonbm  MeH
Bonbreppuin CBI3BIKTBIK WHTETPAIIJIBIK
TeHJCYJIepI. CHHTYJISAPIIBIK HMHTETPAJIJIBIK
TEHIEYJIep. NuTerpanubix TEeHACYJIEPi

memyaiH OipTiHaen >XyblKTay omici. Jlammac
TYPJACHAIPYIAEPiH KOJIIaHy.

Knaccudukanus nuddepeHnraIbHO-
UHTETPATIbHBIX ypaBHEHUH. JIuneitnbie
UHTErpanbHble  ypaBHeHuss  @pearonbma U
Bonbreppa. CuHrynspHslie WHTErpAJIbHbIE
YpaBHEHUS. Merton MIOCJIEZI0BATEIbHBIX
OpUOMKEHUH [ pelIeHHs] WHTErpasbHbIX
YpaBHEHUM. [Ipumenenne  mpeoOpa3oBaHUIA
Jlamaca.

Classification of differential-integral equations.
Linear integral equations of Fredholm and
Volterra. Singular integral equations. A method of
successive approximations for solving integral
equations. Application of Laplace transforms.

ITocmpexsusummepi / [locmpexeuszumet / Postrequisites

DBOIOLUSUIIBIK TCHICYIIEPAIH KOT IePHOATHI
HICITMICPIHIH TYPaKThUIBIFBI.

Y CTOMYMBOCTh NOYTH MHOTONIEPUOAUYECKUX
peLIeHN PBOJIIOLIMOHHBIX YPAaBHEHUM.

The stability of almost periodic solutions to a lot of
evolution equations.

bazoaphama rcemexwici / Pykosooumens npozpammet / Program memanager

blcmaryn P.C.

blcmaryn P.C.

Ysmagul R.S.
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AnanumukanvlK, yHKUuUAIApObIH 2eo0mMempuanvliK Kacuemmepi / I eomempuueckue ceoiicmea anaiumuyeckux Qynkyuii /

Geometric properties of analytical functions

OKy makcamuwt / Yueonan yenv / Purpose

MarucTpanrrapasl  CKalsgp KoHe BEKTOPIBIK | O3HAKOMIICHHE MarucTpaHTOB ¢ | Acquaintance of undergraduates with the
epicTep TEOPUSCHIHBIH HEri3ri epexenepiMeH | pyHaameHTanbHbIMU  noJokeHusimu  Teopuu | fundamental provisions of the theory of scalar and
BEKTOPJIBIK  Tajgayabl  KOJJaHy  HETI3iHIC | CKAIIPHBIX M BEKTOPHBIX moiicii Ha ocHoBe | vector fields based on the application of vector
TaHBICTBIPY, COHJAAH-aKk  OJapIblH  OPTYpJIi | IPUMEHEHHsT BEKTOPHOrO aHaim3a, a takxke | analysis, as well as strengthening the skills of
MEXaHUKAJIBIK, JKOHE (bU3MKAJIBIK | 3aKpEIUICHUE HaBBIKOB Beruuciienus | calculating curvilinear, surface and multiple
KOChIMIIIaJIapbiHa Oaca Hazap ayjapa OTBIpPBIIN, | KPUBOJMHEHHBIX, MOBEPXHOCTHBIX M KpaTHbIX | integrals with an emphasis on their various
KHCBIK  CBI3BIKTBI,  O€TTIK  JKOHE  €CeNiK | HHTErpajioB C akIeHTOM Ha pasnuubble ux | mechanical and physical applications
UHTETPAIIAP/IbI €CCNTEY NaFIbUIaphIH OCKITY MEXaHUYCCKUE U (PU3NICCKHUE TPUIIOKCHUSI

Oxbimy namuorceci / Pesynomamut 06yuenus / Learning outcomes
Kypersl  coTTi  asikraranHan keilin 0Oimim | ITociie  ycmemHoro  3aBepmenusi  kypca | After successful completion of the course,
aJrymbLiap odyuarommecst OyayT students will be
- KOMIUICKCTI  aifHbIMasibl  (QYHKIUSUIAPIBIH | -  ONpEeIesITh COBPEMEHHbIC HampaBieHus | - to determine the current trends in the

TEOMETPHSUIBIK TEOPUSCHIH, aTan aiTKaHnaa, Oip
KanbIpakThl QYHKIHUSTIAP TEOPUSCHIH JaMBITYIbIH
3aMaHayu OarbITTapBhIH, AHATUTUKAITBIK
GbyHKUIMSATApABIH 6ip KarbIPAKThI
GyHKUMSATApABIH HETi3r1 KEeTKUIIKTI MIapTTapblH
’KOHE OJIapbl KOJIAHY bl aHBIKTAY;

- QHAIUTUKANBIK (PYHKIUATAP/IBIH KETKUTIKTI KeH
KJactapplHna  Oara  aly  JKOHE  OJapabl
AQHATMTUKANBIK (DYHKUIUSATIAPIBIH TE€OMETPHUSIIBIK
KaCHETTEpIH 3€pTTeyre >KOHE Olp KambIpaKThl
GyHKIUSIApABIH JKETKITIKTI JKarIaiapblH
KYPYABI KOJIJIaHY;

- aHAIUTHUKAIBIK (QYHKIUSIApD MEH OJap.IbIH
KOCBIMIIIAJIAPBIHBIH oip JKaIbIPAKThI
byHkuusaapabplH ~ Oaraimapbl  MEH — KETKUTIKTI
apTTapblH  KYpPyFa KaThICTBI OarblHy JKOHE
CUMMETpHUSIJIAy OAICTePiH KOJIJaHy.

pa3BUTHS TEOMETPUYECKOH Teopun (GyHKIUH

KOMIUIEKCHOIO IIEPEMEHHOI0, B YaCTHOCTH,
TEOPUU OJHOJUCTHBIX (YHKUUN, OCHOBHBIE
JOCTaTOYHBIE YCIIOBHS OIHOJIUCTHOCTH

aHATTMTUYECKUX (YHKLIUH U UX TPUMEHEHHUE;
[IOJIy4aThb OLIEHKM B JIOCTaTOYHO IIMPOKHX
KJlaccax — aHAJUTUYeCKMX (QYyHKIMM M HX
IIPUMEHATh K MCCIIEIOBAHUIO T€OMETPUYECKUX
CBOMICTB aHAIIMTUYECKHUX byHKIMH u
TIOCTPOEHUIO IOCTAaTOYHBIX YCJIOBUH
OJIHOJIUCTHOCTH;

HCIIONB30BAaTh METOABl IOAYMHEHHOCTH U
CUMMETPU3ALMHU IPUMEHUTEIBHO K ITOCTPOEHUIO
OIIEHOK u IOCTAaTOYHBIX YCJIOBUH
OJTHOJIMCTHOCTH AHAJIUTHUYECKUX (DYHKIMHA M UX
MPUIIOKEHNMN.

development of the geometric theory of functions
of a complex variable, in particular, the theory of
single-leaf  functions, the basic sufficient
conditions for single-leaf analytical functions and
their application;

- to obtain estimates in sufficiently broad classes
of analytical functions and apply them to the study

of geometric properties of analytical functions and
the construction of sufficient single-leaf
conditions;

- use the methods of subordination and

symmetrization in relation to the construction of
estimates and sufficient conditions for the
uniformity of analytical functions and their
applications.
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Ilpepexeuzummepi / llpepexeuzumut / Prerequisites

Kypcmuviny kbickawa mazmynst / Kpamxoe cooepacanue kypca / Coursesummary

KommuiekcTi cangapapiy 6eitnenenyi. Kommiekcti
allHBIMaJIbIHBIH muddepeHmaniaHaTbIH
byHKUMsUTaphl (TeoMeTpusUIbIK acrnekt). Komm-
Puman maprrapsel. bip jxansipakTsl GyHKUIUsIAP.
Kondopmasr OcitHeneymep. bip
KaINbIpaKThUIBIKIIEH Oaiinanbic. barpiHy omici
xoHe Jlemma IlIBapursiH xyiieni GyHKIUSIIAPIBI
Oaranaybl. barbIHy oJliCiHE HETI3JIENTeH TYPaKThI
(GYHKIUMSHBIH HaKThl JKOHE OWIaH WIbIFapbLIFaH
Oeuiri 0OJBIN TaOBUIATBIH MOIYJBIIK Oaramapibl

aiy. CuMMETpHSIIBIK OaFbIHBIITHUIBIK.
[ raiinepain CUMMETPUSCHI (Ty3ymeH
canblcThipMaibl - Typae). llonauanblH AeHrenex
CHMMETPHSICHI (>xapTbLIaii TY3YMEH
canplcThIpMaibl  Typae). Jenec dyHkuusuiap
kinacel. JKyinaei3 Topizal  QyHKIUsIAp KIIachl.
TypakTsl GbyHKUMATapABIH AKYIIIBI3IBIK
KpUTEpUHI. bepuankuiiaig WHTETPAIIbI
ONEpaTOpbl.  O-KYIABI3  TOPi3Al  (QYHKIUsIIAP

kiacel. TypakThl QYHKIUSITAPABIH O-KYIIIBI3IBIK
KpUTEPHifi.

N3o06paxkenue KOMIUIEKCHBIX qucel.
Huddepenuupyembie (HyHKIMA KOMIUIEKCHOTO
MIEPEMEHHOTO (reomeTpuyeckuit aCIeKT).
VYcnoBus Komm-Pumana. OnHonucTHBIC
¢dbynkuun. Kondopmusie otoOpaxkeHus. CBs3b C
OJIHOJINCTHOCTBIO. MeToj] MOAYMHEHHOCTH U
OLIEHKH peryispHbix pynkumii Jlemma IIBapia.
[Tonyyenue OLEHOK MOAYIS, NEUCTBUTEIBHOU U
MHHUMOM 4acTu peryisipHOil (yHKIIMU HA OCHOBE
MeToJla MOJYMHEHHOCTH. CHMMeTpu3alioHHAas

nonunHeHHocTs.  Cummerpusauus Illrelinepa
(OTHOCHUTENBHO pSIMOIA). Kpyrosas
CUMMeETpHU3aLus [Tonmna (OTHOCUTETBHO
nonynpsmoil). Kiacc BbIIYKIBIX — (QyHKIUH.

Knacec 3Be3nooOpasnbix ¢yHkuuid. Kputepuii
3B€37J000pa3HOCTH  PEryJsSIpHbIX  (YHKIUH.
Wurerpansusiii oneparop bepnankoro. Knacc a-
3Be37000pa3Hbix  (QyHkuui. Kpurepuii  a-
3B€3/1000pa3HOCTHU PErYISAPHBIX (DYHKIIHA.

Image of complex numbers. Differentiable
functions of a complex variable (geometric
aspect). Cauchy-Riemann conditions. Single-leaf
functions. Conformal mappings. Connection with
single-leaf. The method of subordination and
evaluation of regular functions of the Schwartz
Lemma. Obtaining estimates of the module, the
real and imaginary parts of a regular function

based on the  subordination method.
Symmetrization subordination. Steiner
symmetrization (relatively straight). Circular

symmetrization of a Polya (relatively semi-direct).
A class of convex functions. A class of star-
shaped functions. The criterion of the star-shape
of regular functions. The radius of the star shape.
Bernatsky integral operator. A class of a-star-
shaped functions. The criterion of a-stellarity of
regular functions.

bazoaprama rcemexwici / Pykosooumens npozpammel / Program memanager

Maiiep ©.D.

\ Maiiep ©.D.

Mayer F.F.
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FBip swcanvipakmol pynkuusnap sicone onapovl Konoany / Qononucmusie pynxyuu u ux npumenenue / Single-leaf functions and their application

Oky maxcamul / Yueonas yenw / Purpose

MarucrtpanTrapbl Kypaeni alHbIMAaJIbI
GyHKIUSIAPABIH T€OMETPUSIIBIK TEOPUSCHIHBIH
HETi3ri  epexenepiMeH,  aram  alTKaHzAa
AHATUTUKAIBIK ~ QYHKIMSUTAPABIH ~ JKETKUTIKTI
OIpKeNKiTiK JKaF1alibIHIaF bl HET13T1

HIOTHIXKCIICPMEH TaHBICTBIPY.

O3HakoMJIEHHE MarucTpaHTOB c
(byHIaMeHTaIbHBIMU II0JIO’KEHUSMHU
TeOMETPUUECKON TeOpUH (PYHKIUN KOMIUIEKCHOTO
IIEPEMEHHOTO, B YaCTHOCTH, C OCHOBHBIMH
pe3yipTaTaMd B JOCTaTOYHBIX  YCJIOBMSX
OJTHOJIMCTHOCTH AHAIUTUYECKUX (PYHKIMH.

Acquaintance of undergraduates with the
fundamental provisions of the geometric theory of
functions of a complex variable, in particular, with
the main results under sufficient conditions for the
univalence of analytic functions.

Oxvimy nomuoiceci / Pezyiomameut 00yuenusn / Learning o

utcomes

Kypersl corTi asikraranHaH KeiiH Olrim
aJIylibLiap

- OarplHy JOHE CHMMETpHUSUIAY ONIiCTepPiHIH
HeTi3r1 epexenepiy, oip JKAIbIPAKTHI
(GyHKUMSTApABIH  HETI3r  1MKI  CHIHBINTAPBIH
YKOHE OJIapbl KOJIJaHy MYMKIH/IIKTEPIH aTaHbI3;
- AQHATUTHKAIBIK (DYHKIUSIIAPIBIH SKETKUTIKTI
KEeH KJacTapblHAa Oara aly JKOHE OJIapblH
Herizinge  Olp  JKambIpakThlH  JKeTKLUIIKTI
Oenrinepid Kypy;

- aHAJTMTUKAJIBIK
O1pTYTaCTBIFbI

GbyHKUMSATApIBbIH
MEH OJIapJbIH HHTETPAIIBIK
KOPIHICTEP/IH  TE€OMETPUSUIBIK  KacHEeTTepiH
3epTTEYTe KOJIJTaHBLTYBIHBIH JKETKUTIKTI
HIapTTapbl MeH OaranapblH KypyFa KaTbICThI
OarplHy  JKOHE  CHMMeETpusiay  9JiCTepiH
KOJIJJaHy.

IMocse  ycmemHoro
o0yuarmuecs OyayT
- Ha3bIBaTb OCHOBHBIC IIOJIOKCHHUSA MECTOJ0B
MOJAYUHEHHOCTH M CUMMETPHU3AlMHM, OCHOBHBIC
MOJKJIACCHI OJHOJIUCTHBIX GbyHKIMN 5
BO3MOYXHOCTHU MX MIPUMEHEHUS;

- MoJiydaTb OLNCHKKM B JOCTATOYHO MHIHMPOKHX
KJlaccaX aHAIUTUYECKUX (PYHKUMH M HA OCHOBE

3aBeplIeHHsl  Kypca

HUX CTPOUTH JOCTaTOYHBIC IIPpHU3HAaKN
OJHOJIMCTHOCTH;
- HUCIHOJb30BaATb MCTOAbI IMOJUYHMHCHHOCTH U

CUMMETPHU3ALMN NPUMEHHUTEIBHO K IOCTPOEHUIO
OLICHOK M JOCTATOYHBIX YCIIOBHM OJHOJIMCTHOCTU
aHAINTUYECKUX (QYHKIUM W HUX NPWIOKEHUH K
HCCIIE0BAHUIO F€OMETPUYECKHUX CBONCTB
MHTETPAIBHBIX IIPEICTABICHUN.

After successful completion of the course,
students will be

- to name the main provisions of the methods of
subordination and symmetrization, the main
subclasses of single-leaf functions and the
possibilities of their application;

- to obtain estimates in sufficiently broad classes
of analytical functions and on the basis of them to
build sufficient signs of one-leafedness;

- to use the methods of subordination and
symmetrization in relation to the construction of
estimates and sufficient conditions for the
uniformity of analytical functions and their
applications to the study of geometric properties
of integral representations.

Ilpepexsuzummepi / lIpepexeusumut / Prerequisites

KomruiekcTi aifHbIManbl GyHKIHS TEOPUSICHIH
3epTIey

N3ydenne Teopuu GyHKIIMH KOMITJIEKCHOM
IIEPEMEHHOMN

Study of the theory of the function of a complex
variable

Kypcmuiy kbickawa mazmynst / Kpamrkoe cooepicanue Kypca / Course summary

HeHec ¢yHkuusanmap knacel. JKynasi3 Topisi
GyHKIUSUIap KJachl. Y PeTTlI JAEpiiK JeHeC

Knace
byHKIHH,

Knacc BBITYKITBIX (b yHKIIHIA.
3Be3m000pa3Hbix  pynkrui. Kiacce

A class of convex functions. A class of star-

shaped functions. A class of functions almost
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GyHKIMsIap KIAchkl. Y PpETTI OWIaFrkl  OCh
OarbITBIHAAFBl  JOHEC (DYHKIUSUIAD — KIIACHI.
barbiHy JKOHE CHUMMETPHSUIAY JKOHE TYPaKThI
¢bynkuusmapael  Oaranmay  omici.  Typakrtsl
GyHKUMSUTApABIH O1p JKambIpakThl (YHKITUSHBIH
KETKUTIKTI Oenrinepin Kypyra OarblHY >KOHE
CUMMETpHsIIay  OmiCTepiH  KojmaHy.  bip
KATBIPAKTHI (G YHKIUSHBIH JKETKITIKTL
[IAPTTAPBIHBIH KEHOip KOChIMIIIAJIApPHI.

MOYTH BBINYKJIBIX mopsaka y. Kmacc dyHkumid,
BBIIYKJIBIX B HAIlpaBJICHMM BOOOpakaeMOH OCH,
nopsaaka Y. Merox — NONYMHEHHOCTH  H
CUMMETPHU3ALIUU U OLIEHKU PETYJISPHBIX (YHKIIHUH.
[IpumeHeHne  METONOB  NMOAYMHEHHOCTH  H
CUMMETPU3AIMU K IIOCTPOCHUIO JTOCTaTOYHBIX
IIPU3HAKOB OJTHOJIUCTHOCTHU PEryJIApHBIX
¢bynkuuid. HekoTopble IpuitoKeHus: JOCTaTOYHbIX
YCJIOBUI OJJHOJMCTHOCTH.

convex of order y. A class of functions convex in
the direction of an imaginary axis, of order y. The
method of subordination and symmetrization and
evaluation of regular functions. The application of
subordination and symmetrization methods to the
construction of sufficient signs of one-leafedness
of regular functions. Some applications of
sufficient single-leaf conditions.

bazoaprama rcemexwici / Pykoeooumenwv npozpammul/ Programme manager

Maiiep ©.D.

Maiiep ©.D.

Mayer F.F.
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Kobanapowr oackapyowiyy Kazipei mexnonozusacot / Coepemennvie mexunonozuu ynpasinenusn npoekmamu / Modern technologies of project

management

OKy makcamuwt / Yueonan yenv / Purpose

XaJbIKapalIbIK JKOHE YITTHIK TajlanTapra coikec
xKoOanmapplH KociOn MeHeKepepiH K00abIK
KBI3METTIH Ka3ipri 3amMaHfbl YpJicTepl MeH
TEXHOJIOTHSTAPBIH Oackapy OoiipIHIIIA
MaMaHAapbIH Ky3bIpeTiHe JaibIHaaY.

@dopMHUpOBaHUE HABBIKOB HEOOXOAMMBIX  JUIs
poeCCHOHATIBHBIX MEHEIKEPOB YB YIPABICHUU
IIPOCKTaMU B COOTBETCTBUU C MEXKIYHAPOIAHBIMHU
u HallMOHAJIbHBIMU TpeOOBaHUSAMHU K
KOMIIETEHIIUM CIELUAIUCTOB II0 YIPaBICHUIO
IIPOEKTaMH M COBPEMEHHBIMU TEHICHUUSAMHU H
TEXHOJIOTUSIMU IIPOCKTHOU AEATEIbHOCTH.

Prepare professional project managers in
accordance with international and national
requirements for the competence of project
management specialists and modern trends and
technologies of project activity.

Oxvimy nomuoiceci / Pezyiomameut 00yuenusn / Learning o

utcomes

Kyperbl coTTi  asikraraHHaH Keilin Outim
ajrymbLiap

— xo0anay KbI3METIHIH HETi3Ti MPUHIUNTEPIH,
xobamapapl Oackapy YFBIMIAPBI MeH
TePMUH/IEPIH, yKobanmapapl Oackapy
callaChIHAAFbl  3aMaHAayH  TEXHOJIOTHSIIapIbI
cumarray,

— JKOOaJbIK WMKIAIH SPTYpJl Ke3eHAEpiHe
x)obanmapapl Oackapy TEXHOJIOTHSITAPbIH

KOJIJIaHy KQKETTLIITiH Tanaay;

— 3amaHayu SKoHomHMKa MeH [T camacblHIaFbl
KOOQIBIK MEHEDKMEHT TEXHOJIOTHSIIAPBIHBIH
OpHBI MEH peJliH Oaranay;

— IT-te YKOOAITBIK MEHE)KMEHT
TEXHOJIOTHSICBIH ~ KOJJIaHyFa  3KOHOMHUKAJIBIK
Oaranay >Kyprisy;

- p TYpJi Oarnapiiamanap MEH

KOCBhIMILIAJIAPMEH JKYMBIC XKacay.

IMocse  ycmemHoro
o0yuarmuecs OyayT
— OIKCHIBATh OCHOBHBIE MPHUHIUIBI MPOEKTHON
NEeSATEIbHOCTH, TOHSATUS U TEPMUHBI YIIPABJICHUS
MIPOEKTaMU,COBPEMEHHBIE TEXHOJIOTUU B 00JaCTH
MIPOEKTHOTO YIPABIICHHUS;

— aHaJIM3UpOoBaTh HEOOXOAMMOCTH MPUMEHEHHS
TEXHOJIOTHI YIpaBJIE€HUN MPOEKTaMU Ha Pa3HBIX
JTanax MpoOeKTHOTO IHUKIIA;

— OLIGHMBaTh MECTO M POJIM  TEXHOJOTUH
MIPOEKTHOTO MEHE)KMEHTa B Pa3jMYHbIX cdepax
coBpemeHHOM s3xoHOMUKH U [T chepe;
— TIPOBOJUTH 9KOHOMMYECKYIO
MIPUMEHEHUS TEXHOJIOTUH
MeHemkMenTa B IT;

— paboTaTh C pa3NIUYHBIMU TPOTPAMMAMU H
MIPUITOKEHUSMH.

3aBeplIeHHsl  Kypca

OLICHKY
IPOEKTHOT'O

After successful completion of the course,
students will be

— describe the basic principles of project activity,
concepts and terms of project management,
modern technologies in the field of project
management;

— analyze the need to apply project management
technologies at different stages of the project
cycle;

— to evaluate the place and role of project
management technologies in different spheres of
modern economics and IT sphere;

— conduct an economic assessment of the
application of project management technology in
IT,

— work with various programs and application.

Kypcmuiy kbickawa mazmynst / Kpamxoe cooepacanue kypca / Course summary

KobGanapasl 6Gackapymsl ambiktay  (arsuimn. | Onpenenenue  ympasienus mpoektamu  (amri. | Definition of project management - in accordance
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project management) - AKII ykimerrepi MeH
Eypoonmak enmepi kaOwsumaran ISO 21500
XaJIBIKApaNIbIK CTaHAAPTHIHBIH ~aHBIKTAMaChIHA
coiikec. JKobara omicrepai, Kypalgapisl,
TeXHUKAJIAPBl JKOHE KY3BIPETTUIKTI KOJIJIAHY.
ANSI yATTBIK CTaHAAPTBIHA COMKEC jK00amapIbl
0ackapy. JKocnapzpl aHbIKTay, TOYEKENIep MEH
KOCIIap/IaH ayBITKyJIapbl a3alTy, e3repicTepai
taiMal Oackapy (yAepicTik, (YHKIIMOHAJIBIK
OackapymaH, KbI3METTEp JEHICHiH OackapymaH
Al BIPMAIBUTBIFBI ). ’Kobanbig Kociou
caJaJlapbIH/IaF bl xo0anmapabl Oackapy.
TexHuKkanelK >koHE Oackapy OIICTEpiH THUIMIL
yitectipeTin )x00a eHIMIH KYPY.

project management) - B COOTBETCTBHH C
OIpeieNIEHuEM MEXIyHapoaHoro cranjpapra 1SO
21500, npunstoro mpaButenbcTtBamu CIIA u
crpanamu EBpocoro3a. IlpuMeHeHue MeTonoB,
WHCTPYMEHTOB, TEXHUK M KOMIIETEHIIMEH K
IIPOEKTY. VYnpasienue MIPOEKTaMH B
COOTBETCTBUHM C OIpEAEICHUEM HalMOHAIbHBIM
craugaptoM  ANSI.  Omnpenenenue — maHa,
MUHUMU3ALUN PUCKOB U OTKJIOHEHUH OT IUIaHa,
3G GEKTUBHOTO YIpaBIeHUS W3MEHEHUsSMHU (B
OTIUYME OT MPOLECCHOro, (PYHKIMOHAIHHOTO
yIpaBJICHUS, YNPaBICHUS  YPOBHEM  YCIYT).
VYmopaBieHue MNpoeKTaMud B MNPOQPECCHOHATBHBIX
cpepax mpoekra. Co3maHue TPOAYKTa IPOEKTA,
3¢ (HEeKTUBHO  COUETAIOUIETO TEXHUYECKHE U
yIIPaBJIEHYECKUE METO/IBI.

with the definition of the international standard
ISO 21500, adopted by the governments of the
United States and the European Union. Applying
methods, tools, techniques, and competencies to a
project. Project management in accordance with
the definition of the national ANSI standard.
Definition of the plan, minimization of risks and
deviations from the plan, effective change
management (as opposed to process, functional
management, service level management). Project
management in the professional areas of the
project. Creating a project product that effectively
combines technical and managerial methods.

bazoapnama scemexuici / Pykosooumens npozpammst / Program memanager

XKapmaramb6erosa I'.O.

Kapmaramb6erosa I'.O.

Zharmagambetova G.O.
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bynmmuvt mexnonocuanapowt nanoanany / Henonvzosanue oonaunvix mexnonozuit / The use of cloud computing

Oky maxcamul / Yueonas yenw / Purpose

ByiITTBl  TEXHOJIOTHSUIAp CallachIHAAFBl  OlTiM

MCH JarbIAblJIBIKTBI KAJIBIIITACTBIPY

dopMupoBaHUE 3HAHWN M HABBIKOB B 00JacTh
00JIaYHbIX TEXHOJIOTHI

To form undergraduates' knowledge in the field of
cloud technologies

Oxvimy nomubaiceci / Pezynomameut 00yuenusn / Learning o

utcomes

Kypersl coTTi asikraranHaH KeiiH Olrim
aJIymbLIap

— Oyinr, Oyiarrel  TexHonorumsuap,  Cloud
Computing OarbITTapbIH aTay;

— KociOM  KbpI3MET OOBEKTLIEpiH skoOasam
oJliCHAMAaChIH TaHIalIbl )KOHE Oaraaiipl;

— O3iHIH TIOH/TIK CaJIaChIHBIH HET13T1
MOCEJICTIEPiH TYCIHY )KOHE KAIIBINTACTHIPY;

— KYHIENIKTI KbpI3MeTTe "OYITTH" KOJNJIaHy
MYMKIHIIT1H YUBIMIACTBIPY YIIiH

KOCIMOPBIHHBIH MH(PPaKYPBHUIBIMBIH jK00aay.

Ilocie  ycmewmHoro
oOyuaromuecst OyayT
— Ha3bIBaTh o0JIauHbIE TCXHOJIOI'un n
Hanpasienue Cloud Computing;

— OIIGHWBaTh M  BBIOMpaTh  METOJOJIOTHIO
IIPOEKTUPOBaHUA OOBEKTOB MPOQecCHOHATbHOMN
NeSITENIbHOCTH;

— (opMynupoBaTh OCHOBHBbIE MHPOOJIEMBI CBOEH
IIpEeIMETHOM 00nacTu;

3aBeplIeHUs  Kypca

— IIPOEKTHPOBATH UHPPACTPYKTYPY
NPEANPUATHS, I OpPraHU3alMM BO3MOKHOCTH
IpUMEHeHuss  «oOjaka» B IOBCEJHEBHOH
JEATEIbHOCTH.

After successful completion of the course,
students will be

— name cloud technologies and the direction of
Cloud Computing;

— evaluate and choose the methodology of
designing objects of professional activity;

— formulate the main problems of their subject
area;

— to design the infrastructure of the enterprise, to
organize the possibility of applying the "cloud™ in
daily activities.

Kypcmuiny kbickawa mazmynvl / Kpamkoe codepycanue Kypca /

Course summary

By/1TTHI TeXHOMOTHIIAP KOHE OJap/Ibl )KYMBICTA
nananany acrHeKTiIepi. bynTTsI
KyxkaraitHanbsiMbl. Google Kyxarrapbl.SkyDrive
(office.com). OipieckeH KbI3METKE apHalIFaH
Kypanaap. UuTepakTuBTI OHJIalH-TaKTa. ByaTThI
nepektep Koiimacel Dnevnik.ru sxone Dropbox,
Aunnexc. Juck. Microsoft, Amazon, Google
KETEKIIl BEHJIOPJApbIHBIH MICIIIMIEPIH MIOMY.
Buptyanner cemem  ElearningApps.org. oKy
KypcTapelH Kypy. byiaTra OKpBITY TMpolieciH
Oackapy. bByiaTTel cepBHCTEpiH Mocenenepi.
By/TTHI TEXHOMOTUSIAPBI OJIaH Opi JAMBITY.

OOnayHple  TEXHOJOTMM U aCMeKThl  HX
WCTIOIb30BaHUS B pabore.
OO6na4HBI JOKYMEHTOO00POT. JloKyMeHTBI

Google.SkyDrive (office.com). IHCTpyMeHTBI 17151
COBMECTHON  JeATenbHOCTH.  VIHTepakTHUBHas
OHJaMH-f1ocka. OO6iauHble XpaHWJIMILA JaHHBIX
Dnevnik.ru u DropBox, fAnnekc. uck. O630p
pelieHui, BexymmMx  BeHAOopoB  Microsoft,
Amazon, Google. Bupryanbhsriit KJIacc
ElearningApps.org. Co3nanue y4eOHBIX KypCOB.
VYmopasienue mnporeccoM oO0ydeHuss B oOOJake.
[Ipobnembl oOnauHbIX cepBUCOB. JlanbHeliee
pa3BuTHE 00JAYHBIX TEXHOJIOTHUH.

Cloud technologies and aspects of their use in
work. Cloud-based document management.
GoogleDocs.SkyDrive (office.com). Tools for
joint activities. Interactive online whiteboard.
Cloud Data Storage Dnevnik.ru and DropBox,
Yandex. The disk. Review of solutions from
leading vendors Microsoft, Amazon, Google.
Virtual Classroom ElearningApps.org. Creating
training courses. Manage the learning process in
the cloud. Problems with cloud services. Further
development of cloud technologies.
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Mamemamuxanwvik, 6inim oepyoezi unnosayusn / Hnnoeamuka 6 mamemamuueckom oopazosanuu / Innovation in mathematical education

Oky maxcamul / Yueonas yenw / Purpose

MaTeMaTHKaJIbIK Oi1iM Oepyneri MHHOBALUSIBIK
IPOLIECTEP cajachIH/Ia KY3bIpeTTep i
KAJIBIIITACTBIPY, Kazakcranmarbl
MaTeMaTUKaJIbIK OiiM OepyliH Ka3ipri 3aMaHFbl
ypZicTepiH 3epaeney

dbopMupoBaHHEe  KOMIETCHENMH B  00JacTu
WHHOBAIMOHHBIX TIPOIIECCOB B MaTEMaTHYECKOM
o0Opa3oBaHUH, U3y4CHUE COBPEMEHHBIX

TEHJICHIIMA MaTEMaTHYECKOTO OoOpa30BaHUsI B
Kazaxcrane

the formation of competencies in the field of
innovative processes in mathematics education,
the study of modern trends in mathematics
education in Kazakhstan

Oxvimy nomuoiceci / Pezyiomamet 00yuenusn / Learning o

utcomes

Kyperbl ¢oTTi  asikraraHHaH KeiliH Ourim
ajlymbLiap
- MaTEMaTHKAIBIK outiM Oepyneri

WHHOBAIVSUIBIK  TIPOIECTEPAIH  epPEKIICITIKTepi
MEH epeKIIEeTIKTEPIH aTay;

- Oimim Oepy mpoIeciHAe WHHOBAIMSIIAP/IBI
OelceHIl maijanaHy, OKY MaTepUaJIbIHBIH
KAHAPTBUIFAH MAa3MYHBIH, OKBITYIBIH HAKTHI
o/icTepiH xxobanay;

IMocne  ycmemHoro  3aBepuieHHsi  Kypca
oOyuaromuecst OyayT

- Ha3piBaTh  cHelM(PUKY U  OCOOCHHOCTH
WHHOBAIIMOHHBIX IPOIIECCOB B MaTEMaTHYECKOM
00pa3oBaHHH;

- AKTUBHO HCIIOJb30BaTh HWHHOBAIIMM B
o0pa3oBaTeIbHOM  MpoIecce,  IPOCKTHPOBATH

OOHOBJIEHHOE COJIepKaHUE y4yeOHOTO MaTepuala,
KOHKPETHBIC METOIUKH O0yUCHUS;

After successful completion of the course,
students will be

-to name the specifics and features of innovative
processes in mathematical education;

- actively use innovations in the educational
process, design updated content of educational

material, specific teaching methods;
- apply modern methodological models,
techniques, technologies and techniques of

- MaTeMaTHKaHbl  OKBITYABIH  3aMaHayW | - TOpPUMEHATh COBpeMeHHble Meroaudveckue | teaching mathematics, methods of analyzing the
ONICTEMENIK  MOJENBJCPIH,  OMICTeMeNepiH, | MOJEeNIM, METOAMKH, TeXHosornu u mpuemsl | results of their application.

TEXHOJIOTHSUIAPl  MEH  OJNICTEpiH, ONapjbl | OOydeHUs MaTeMaTHhKe, CIIOCOOBI  aHam3a

KOJIIaHy  HOTIDKENIepiH Taljay TOCUIICPIH | Pe3ysbTaToOB UX MPUMEHEHHS.

KOJIZIaHy.

Ilpepexsuzummepi / lIpepexeusumut / Prerequisites

JKorapbl MEKTENTIH Me1aroruKachl.
backapy NCHXOJIOTUsACHI.

Ilegarormnka BrIcIIeil IKOJIEL.
[Icuxosorus ynpasiaeHus..

Pedagogy of higher education.
Psychology of management.

Kypcmuiy kbickawa masmynot / Kpamkoe codepacanue Kypca / Course summary

«/IlHHOBalusA»  KOHE «O1iM Oepyxeri
NunoBanus»  yFeiMbl.  KazakcTaHAbIK — KOHE
mierenaik outiM O6epyneri nHHoBauusuIap. O3bIK
TOKIpUOENIEpMEH  anMmacy,  JUJaKTUKAJIBIK
HKCHEPUMEHTTEP XKYpPrizy, *aHa OaFbITTapiabl
nambITy. MaremaTukanslk  OuriMm  Oepyneri

Ilonstue «MuHOBamuss» u «l/HHOBalmus B
oOpazoBannmn». VMHHOBaIMM B Ka3aXCTAaHCKOM H
3apy0OexxHoM oOpazoBaHuu. OOMEH MepelIoBBIM
OITBITOM, MIPOBE/ICHHE JATAKTHYSCKUX
SKCIEPUMEHTOB, Pa3BUTHE HOBBIX HaIpaBICHUM.
Hampernenrnss WHHOBAIMOHHBIX MPOIIECCOB B

The concept of "Innovation™ and "Innovation in
education”. Innovations in Kazakhstani and
foreign education. Exchange of best practices,
didactic experiments, development of new
directions. Directions of innovative processes in
mathematics education: content, technologies,
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WHHOBAIIMSUIBIK ~ TIPOIECTEP/iH ~ OarbITTaphl:
Ma3MYHBI, TEXHOJOTHSJIAPBI, 9IICTepi, oaicTepi,
dbopmaslapel MEH  Kypaljapel;  ©3iH-e31
TopOueneyre karmaih  skacay. Ilemarortin
WHHOBAIMSUIBIK ~ KBI3METIHIH TICHXOJIOTHSUIBIK-
MeJaroTuKaJbIK HeTi3aepi.

MaTeMaTHYeCKoOM 00pa3oBaHUU:  COJAEpIKAHUE,
TEXHOJOTHH, TPUEMBI, METOJbl, (opMBI U
cpenctBa oOydeHHs; CO3/aHUE YCIOBHHM s
camooOpazoBanus. [lcuxomoro-negarornyeckue
OCHOBBI MHHOBALIMOHHOM JI€SITEIBHOCTH ITearora

techniques, methods, forms and means of
teaching; creation of conditions for self-education.
Psychological and pedagogical foundations of
innovative activity of a teacher.

bazoaprama rcemexwici / Pykosooumens npozpammer / Program memanager

VYremucosa A.A.

VYremucosa A.A.

Utemissova A.A.
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Mamemamuka canacvlnoazel ne0a2o2UKaIbIK 3epmmeynepoin, a0icmemeci / Memooonozus nedazocuuecKux uccie008anuil 6 001acmu mamemamuxku
/ Methodology of pedagogical research in mathematics

OKy makcamuwt / Yueonan yenv / Purpose

[Temarorukabik 3epTTey Kyprizyre | @opmupoBaHre KOMIIETEHTHOCTH K ImpoBeaeHuto | Formation of competence to conduct pedagogical
KY3BIPETTUTIKTI, Ka3ipri MaTeMaTHUKAIbIK OLTIM | MMEAaroruueckoro HCCie0BaHus, crocoOoHocTH | research, the ability to understand the relationship
Oepy canachlHIArbl FBIJIBIM MEH NpPaKTHKAHBIH | IOHHMAaTh B3aMMOCBSA3b HaykKd M mpaktuku B | between science and practice in the field of
e3apa  OalylaHBICBIH ~ TYCIHY  KaOUIeTiH | o0iacTu COBPEMEHHOTO MaTemarudeckoro | modern mathematical education

KaJIBIITACTHIPY o0pa3oBaHus

Oxvimy nomuoiceci / Pezyiomameut 00yuenusn / Learning o

utcomes

- FBUIBIMH-3EPTTEY KBI3METIH JKY3€re achIpyIbIH
O/lliCHAMAJIBIK ~ JKOHE  YHBIMJACTBIPYIIBLUIBIK
aCTeKTUIepl  JKOHE  MAaTeMaTUKAIBIK  OlLTiM
Oepyneri Ka3ipri FbUIBIMH JKETICTIKTEp/i ChIHU
Tanmay oJkoHe Oaramay  omicTepi  Typasbl
O1TiMIEpiH KOPCEeTY;

- 3epTTey MOCeNeNIepiH IMIEHIyAiH opTypdi
HYCKAJIapblH  TalJaHbI3, JKaHA  HJACSUIapbl
KQJIBIITACTBIPBIHBI3 KOHE OCHl MIEHIIMICPIIH

HYCKAJapblH  ICKE€  achIpyJlarbl  BIKTUMAl
YTBICTAp/Ibl/YTHIIBICTAp/AbI OaFanay;
- FBUIBIMH  3€pTTEYJIEPAIH  HOTHXKEIEepiH

TaJJayAblH HEri3ri OMICTEpiH KOJNJaHy KoHe
oJIap/bl MaTeMaTHKa cajlaChIHAAFbl HAKThI OLTIM
Oepy JKOHE 3epTTey MoceleNepiH MIeNIyae
KOJIZIaHy.

- IEMOHCTPUPOBATh 3HAHUSI METOJOJIOTHUYECKUX U
OpraHU3allMOHHBIX  aCMEKTOB  OCYILIECTBIICHUSA
Hay4YHO-UCCJIEAOBATEIbCKON  JCATENBHOCTH |
METOAOB KPUTHUYECKOTO aHajiu3a U  OLEHKHU
COBPEMEHHBIX HAYYHBIX JOCTHXKEHU B
MaTeMaTH4eCKOM 00pa30BaHUU;

- AHAJIM3UPOBAThH PA3IMYHBIC BAPUAHTHI PEUICHUS
HCCIEA0BATENIbCKUX 3a/1ay, T€HEPUPOBATH HOBBIC
usen " OIICHUBATH MOTEHIUATTbHBIC
BBIUTPBIIIN/TIPOUTPHIIIN  pealu3aliil BapHaHTOB
JTUX PELICHUN;

- WCIOJIb30BaTh OCHOBHBIE CIIOCOOBI aHalM3a
pe3ylbTaTOB ~ HAYYHBIX  HCCIEJOBaHUU U
MPUMEHEHUE WX TMPU PEHICHUU KOHKPETHBIX
0o0pa3oBaTeNbHBIX U MCCIEAOBATEIbCKUX 3a7a4 B
00J1aCTH MaTEMaTHKH.

- demonstrate knowledge of methodological and
organizational aspects of research activities and
methods of critical analysis and evaluation of
modern scientific achievements in mathematical
education;

- analyze various options for solving research
problems, generate new ideas and evaluate the
potential gains/losses of implementing options for
these solutions;

- to use the main methods of analyzing the results
of scientific research and their application in
solving specific educational and research
problems in the field of mathematics.

Ilpepexeuzummepi / IIpepexeuzumot / Prerequisites

FoutbiM Tapuxsl MeH GUIIOCODUSCHI.
3epTTey KYMBICBIHBIH HET13/1epi.

Hctopus u ¢puiiocopust HayKH.
OCHOBBI UCCIIEN0OBATEILCKON IEITEILHOCTH

History and Philosophy of science.
Basics of research activities

Kypcmuiy Kbt

cKkawa masmyusl / Kpamkoe cooepacanue kypca / Coursesummary

FruteiM-agaMHBIH TaHBIMABIK KLI3MeTi .

FrimpiMu-nienarorukanplk  3epTTey  OfiCTEMECH.

HayKa — [MO3HaBaTcCJibHaA JCATCIIbHOCTh YCJIIOBCKA.
MCTOJIOJ'IOI‘I/IH HAYYHO-TICACTOTMYCCKOI'0o

Science is the cognitive activity of a person.

Methodology of scientific and pedagogical
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[lemarorukanplk 3epTTEYAiH JIOTHKAachl MEH
onmicrepi. Matemarukanelk Oimim  Oepyzeri
MojeNblIey  Typiepi. 3epTrey  KbI3METIHIH
epekuienikrepi. FoutbIMu-3epTTey KYMBICHI MEH
3epTTey ACPEKTEPIH YChIHYIABIH HET13T1 TYpJIiepi

HUCCIIEIOBAHUS. Jloruka " METOIBI
eJIarornueckKoro HCCIIeI0OBaHUs. Bunasr
MOJICTTUPOBAHUS B MaTEMaTHIECKOM

obpazoBannu. OCOOEHHOCTH HCCIIEIOBATEIHLCKON
nestenbHOCTH. OCHOBHBIC BHJIBI MPEACTABICHUS
HYYHO-HCCIIEI0BATEIIHCKOM paboThI u
MCIICIOBATENILCKUX JTAHHBIX

research. Logic and methods of pedagogical
research. Types of modeling in mathematical
education. Features of research activity. The main
types of presentation of research work and
research data

bazoaprama rcemexwiici / Pykosooumens npozpammur / Program memanager

VYremucosa A.A.

VYremucosa A.A.

Utemissova A.A.
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2 2 OKY KbLJIBIHA APHAJIFAH YJIEKTHUBTIK MOH/EP / DJIeKTUBHbIEC TUCHUIUIMHBI 1J1s 2 roaa o0yuyenusi / Elective courses for

year 2

Hlewim Kaowvinoay adicmepi / Memoowt npunamus pewrenuii / Decision making methods

OkKy makcamuwt / Yueonan yenv / Purpose

DKOHOMUKAIBIK OOBEKTUICPAl 3EpPTTEY KOHE Taljay
YIIiH afqajlaHbUIaTBIH menrmaep KaObL1IaY
TEOPHUSTIAPBIH TEOPUSl KOHE TPAKTHKA OIICTepiMeEH,
TEOPHUSIIBIK HETi3JeNreH MIeniMAep il a3ipiey oaictepi
MEH aJTOPUTMJEPIMEH TAHBICTBIPY; 3KOHOMHUKAIBIK
Tajjayabl OpBIHAAY, KOWBUIFAaH MIHAETTIH  Y3MIK
MIeNIMIH  i3ey YOIIH [IemiMaep TaHaay KoHE
KaOblIay  omicTepi  MEH  paciMIEpiH  TUIMIL
KOJIJTaHYIbIH PAKTHUKATBIK JaF TbLUTAPBIH
KaNBIITACTRIPy;  OUTIM  anmymibliapia  alKbIHIBIK
KarFgaiplHOa ~ Ja,  OCNTiCi3giK  JKOHE  TOyeKel
KarJaiiblHaa J1a MenMaepAiH Y3IiK HYCKalapblH Ta0y
ozicTepl caachlHIAFbl OUTIM/I TEPEHIETY.

O3HaKOMUTH C METOJAMHU TEOPUH U MPAKTUKU
TEOPUU MPHUHITUS PELICHUH, HUCIIOJIb3yEeMbIMU
JUTSL MCCJICIOBAHMS U aHAM3a YKOHOMHYECKUX
O0OBEKTOB, C METOAAMH H  alrOPUTMaMHU
BBIPAOOTKM  TEOPETUYECKH  0OOCHOBAHHBIX
peumieHuid;  GOpMHUpPOBaHHE  MPAKTHUECKUX
HAaBBIKOB 3()()EKTHBHOTO MPUMEHEHHSI METOJIOB
U MpoLeayp BbIOOpa U MPUHATHUS PEIICHUN IS
BBITIOJIHEHUS ~ DKOHOMHYECKOTO  aHaJlnu3a,
MOMCKA JIYYIEro pelIeHUs IOCTaBJICHHOMN
3a1aun; yriryoneHne y oOyJarommxcsi 3SHaHu| B

o0jacTh  METOJOB  OTBICKAHUSA  JIYYIIUX
BapHaHTOB  pEIICHUH, KakKk B  YCIOBHSIX
ONpPEACIEHHOCTH, TaK M B  YCJIOBHAX

HEOIPEIEIEHHOCTU U PUCKA.

To familiarize with the methods of theory and
practice of decision-making theory used for
research and analysis of economic objects,
with methods and algorithms for developing
theoretically sound decisions; formation of
practical skills for effective application of
methods and procedures for choosing and
making decisions to perform economic
analysis, search for the best solution to the
task; deepening students' knowledge in the
field of methods for finding the best solutions,
both in conditions of certainty, and in
conditions of uncertainty and risk.

Oxvimy namuceci / Pezynomamot 00yuenus / Learning outcomes

KypeTsl coTTi agkTaraHHaH KeliiH Ou1iM adymsLiap

- memiMAepAal TaHgay —OMICTEPiH, AapTHIKIIBUIBIK
KATBIHACTAPBIH, Ak TaJIBIIBIK (GyHKIUSITAPBIH,
KpUTEpHUINIepl; Kem  KPUTEPUHIIK  MIHJIETTEepAiH

epEeKILETIKTEPIH, KON KpUTEpHUMJIiK MiHAeTTepal Oip
KPUTEPHIlJIIKKe AeWiH a3aiiTy oIiCTepiH; XKeKe MKoHe
TONTBHIK TaHAAYABIH MPHHIUOTEPI MEH OMICTEepiH
aHBIKTAY;

- CEHIMIUTIK, TOJBIK €MEeC CEHIMIUIK KOHE >KaHKall
KarJaiiblHaa OacKapylibl MISHIMIEPl 93Ipliey KOHE

IMocae ycmemHoOro
o0yuarmuecs OyayT
- Omnpeaciisitb  MCETOJbI

3aBeplIeHUus Kypca

BbIOOpa pelIeHui,

OTHOIICHHUS PeINOoYTEHHH, byHKIIUN
MOJIE3HOCTH, KPUTEPHH; 0COOEHHOCTH
MHOTOKPHUTEPUATHHBIX 3ajad, METO/IBI

CBEJICHUS MHOTOKPUTEPHAIBHON 3aJaud K
OJHOKPUTEPUAIbHOM; INPUHLHUNBI U METOJBI
WHUBUAYAIBHOTO U TPYIIIOBOTO BHIOOPA,;

- IPUMEHSATh IOJIYYEHHBbIEC 3HAHUS 110 METOIaM

After successful completion of the course,
students will be

- to determine the methods of choice of
solutions,  preference  relations, utility
functions, criteria; features of multi-criteria
tasks, methods of reducing multi-criteria tasks
to single-criteria; principles and methods of
individual and group selection;

- to apply the acquired knowledge on
decision-making methods to develop and
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KaObUIIay YIIIH mIenriM KaObuiiay oaicTepi OOMbIHIIA
anFaH OUTIMAEpIH KOJNJIaHy; aHbIK eMec OacTamKsl
JEPEKTEPMEH HET13/IeNIreH mennmaepai Tady;

- DJKOHOMHKA MEH Oackapyda MIemiM KaObuigay
QMICTEPIH KOJIJIaHy; SKOHOMHMKAJIBIK TaJJIay bl OPbIHIAY
YIIH TaHAay S>KOHE IIeHIiM KaObuiiay oficTepi MeH
pociMaepiH THIMII KOJAaHY JaFIbUIaphI;

- menrM KaObUIIay omicTepiH, OipHeIIe KpuTepHitiep
OolibIHIIIa HEMece OipHelle caparnmbUIapAblH Kajlaybl

HeriziHme — Oajmamamapapl  capajay — TOCUIIepiH;
OeNrici3miKk [eH JKaHXal JKarmabplHaa — LIelliM
KaObUIIay  ONmICTEpiH;  aHBIK  eMec  OacTamKbl
JepeKTepMEH  Heri3feNreH  memimaep Kadbuinay

TOCUIIEPiH AKBIH/IAY.

NPUHATHS ~ PEIICHUH Ui BBIPAOOTKH M
MIPUHSATHSI YIPABISIONUX PEIICHUN B YCIOBUSIX
OIPECICHHOCTH, HEMOJHOW ONpPEeIeICHHOCTH
U KOHQIWKTa; HAXOAUTh OOOCHOBAaHHBIC
PEIICHHUS ITPH HEYSTKUX UCXOTHBIX JIAHHBIX |

- UCIIOJIB30BaTh METOJbI MPUHSATHUS PECUICHUH B
SKOHOMHKE H  YIpPAaBICHUHW;  HaBbIKAMH
3((PEKTUBHOrO NPUMEHCHHUS  METOJOB H
MpOLEAYp BbIOOpa W NMPHHATHS PEIICHUH IS
BBITIOJTHEHUS] 5)KOHOMUYECKOTO aHAIIH3a,

- ONpeIeNsATh METOJAbl MPUHATHS PEIICHUH,
CHOCOOBI  PaHXUPOBAHUS ABTECPHATUB IIPH
HECKOJIBKUX KPHUTEPUSX MJIM Ha OCHOBE
MIPEATIOYTCHUN HECKOJIBKUX IKCIIEPTOB;
METOJIbI PHHATHS PEIICHUH B  YCIOBHSIX
HEOTPEACICHHOCTH M KOH(MIMKTA; CIIOCOObI
HNPUHATHS ~ OOOCHOBAHHBIX  PELICHUH  IIpH
HEYETKUX UCXOIHBIX JTAHHBIX.

make management decisions in conditions of
certainty, incomplete certainty and conflict; to
find informed decisions with unclear initial
data;

- use decision-making methods in economics
and management; skills of effective
application of methods and procedures of
selection and decision-making to perform
economic analysis;

- to determine methods of decision-making,
methods of ranking alternatives with several
criteria or based on the preferences of several
experts; methods of decision-making in
conditions of uncertainty and conflict;
methods of making informed decisions with
unclear initial data.

Kypcmuiy Kbickawa

mazmynol / Kpamkoe codepacanue Kypca / Course summary

Kipicre. [ToHHIH HeTi3ri TYCIHIKTEpI MEH SICHAMAIBIK
Herizgepi. OHTainel mwemiMaepal i3aey aaicrepi. Ken
OIIIEMILITIK sKarmadbIHIa HIEIIIM KaObLIIaYy.
CapamnmbuiapIbig KaJlaybIH eckepe OTBIPHII,
Oamamanapabpl  peTke KedTipy. TONTHIK  TaHIay.
Benricizmik  IeH KAKTBIFBIC JKargalblHOAa  IIEIIM
KaObuinay. OWBIH Mozenblaepi JkoHe T.0. Toyekel
KarFmadeliHIa —memiM  Kaoeuigay.  CTaTHCTHUKAIBIK
HICHTIMAEPIIH TEOpHUsChl MEH oJicTepi. ByJIBIHFBIp
YKaFIaiapaa menrim Kaoeuimay.

Beenenue. OcHOBHbIE MTOHATHSA u
METOJOJOTHYECKHE  OCHOBBI  JIHCLMIUIAHBI.
Mertonpl MOWCKA ONTUMAJIBHBIX PELICHUM.
[Ipunsarne peeHuin B YCIIOBUSAX
MHOTOKPUTEPUAIIBHOCTH. YnopsnoyeHue
aIbTEPHATHB HAa OCHOBE y4eTa IMPEAIOYTCHHUN
sKcriepToB. ['pymmoBoit  Beibop. [lpunsTue
pelIeHu B YCIIOBHUSIX HEOINPEACICHHOCTH M
koH(pmukTa. Urposeie monenu IIP. IIpunsitue
pelIeHni B YCIOBHSIX pUCKA. Te€OpHsi U METOIbI
CTaTUCTUYECKUX pELIEHUI. [Ipunstue
pPELICHNI B HEYETKUX YCIIOBHSX.

Introduction. Basic concepts and
methodological foundations of the discipline.
Methods for finding optimal solutions.
Decision-making in multi-criteria conditions.
Ordering of alternatives based on the
preferences of experts. Group selection.
Decision-making in conditions of uncertainty
and conflict. Game models, etc. Decision-
making under risk conditions. Theory and
methods of statistical solutions. Decision-
making in fuzzy conditions.
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bazoaphama sicemexuici / Pykosooumenw npozpammet / Program memanager

Tactranos M.T.

‘ Tactanos M.T.

Tastanov M. G.
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Kyienixk manoay adicmepi / Memoowt cucmemnozo ananuza / Methods of system analysis

OKy maxcamut / Yueonaa yenv/ Purpose

HakTel mpomecrep MeH OOBEKTiNEpai Kykeni
Tangay CaJIaChIH/IaF bl KY3bIpeTTepi
KaJIBIITACTHIPY, MaTeMaTUKAIbIK  oicTep
HETi31H/I€ OJIap/IbIH KACUETTEPIH 3ePTTEY.

dopMupoBaHHE  KOMIIETEHEIM B  0o0jacTu
CHUCTEMHOI'O aHaJIM3a pEaJbHbIX IPOLIECCOB U
00BEKTOB, MCCIEIOBAHUS MX CBOWCTB Ha OCHOBE
MaTEMaTHYECKUX METOJOB.

Formation of competencies in the field of system
analysis of real processes and objects, research of
their properties based on mathematical methods.

Oxvimy nomubaiceci / Pezynomameut 00yuenusn / Learning o

utcomes

Kypersl corTi asikraranHaH KeiiH Olrim
ajrymbLiap

- OKYWeNK TalJayJdblH HETi3ri YFBIMIAPBIH,
Kyuenepai MOJIETIBICY TOCUIACPIH,
OOBEKTUIEPJIH  WHTETPAIABIK  KacHeTTEepiH

Oaranay omicTepiH, OOBEKTIIEPAiH >KYMBICHIH
Tajaay 9MIiCTEPiH aray;

- MOHMIK calla TePMHUHAEPIMEH >KYMBIC iCTey,
YUpEHreH omicTepAl NPAKTHKAIBIK MbICAJIIap
MEH ecenTep/e KOJJaHy, albIHFaH HOTHKEIeP i
IYpBIC TYCIHIIPY;

- IepeKTepai KUHAY  KOHE OH/IeY,
3aHJIBUTBIKTApPIBI KYPY JKOHE 63apa OailIaHbICTHI
¢bakTopiap xKyHeciH a3ipiey.

IMocse  ycmemHoro
o0yuarmuecs OyayT
- Ha3plBaThb OCHOBHBIE IIOHATHUS CHCTEMHOIO
aHaln3a, TMOJAXOAbl MOJCIUPOBAHUS  CHCTEM,
METOJIbl ~ OLEHKM  MHTErpajbHBIX  CBOWCTB
00BEKTOB, METOJbI aHanHu3a (PYHKIHOHHUPOBAHUS
00BEKTOB;

- OIepUpoBaTh TEPMUHAMHU MPEAMETHON 001aCTH,
HCII0JIb30BATh U3Y4YEHHbIE METO/IbI Ha
MPAKTUYECKUX MPUMEpPax U 3ajJayax, MPaBUIBHO
MHTEPIPETUPOBATH MOTYyUEHHBIE PE3YIbTAThI;

- momy4atb cOop W OOpabOTKM JaHHBIX,
MIOCTPOCHUSI 3aKOHOMEPHOCTEM U  pa3paboTKu
CHCTEMbI B3aUMOCBSA3aHHBIX (PaKTOPOB.

3aBeplIeHHsl  Kypca

After successful completion of the course,
students will be

- to name the basic concepts of system analysis,
approaches to modeling systems, methods for
assessing the integral properties of objects,
methods for analyzing the functioning of objects;

- to operate with terms of the subject area, to use
the studied methods on practical examples and
tasks, to correctly interpret the results obtained;

- receive data collection and processing, building
patterns and developing a system of interrelated
factors.

ckauwa mazmynwl / Kpamxoe cooepicanue kypca/ Course summary

Kypcmuiy Kbt
Kyitenik  TangayAablH  HEri3ri  TYCIHIKTeEpI,
MiHAeTTepl >koHe mnpuHuunTepi. Kyienepain
KYpBUIBIMBI ~ MEH  KBI3METIH  CHITaTTalThIH

yreiMaap.  Kydenepain kikremyi. JKyilenmik
TajayablH capantaMmaiblk daictepl. XKyienepai
dbopmanuzanusUIaHFaH YCBIHY QJicTepi, «MHFa
m1adysuD», «UAesIIapIbl YKBIMITBIK
reHepaLusiay», «CLEHapuiliep»  CHAKTHI
omictep. Makcartsl QyHKIHSA. MaTeMaTHKaIbIK
Oarapiamaay/blH CaHJbIK SiCTepi.

OCHOBHBIE
CUCTEMHOTO

MOHATHUSA, 3aJa4d W [PUHIUIIBI
a”Hajm3a. IlonsTus,
XapaKkTePU3YIOIINE CTpOECHUE u
¢dbyHkmonupoBanre cucreMm. Kiaccuduxarus
CHUCTEM. OKCHEPTHBIE METOJBl  CHCTEMHOTO
aHajau3a. Mertoasl (dhopManr30BaHHOTO
MPEJICTABICHUS CUCTEM, METObI THIA «MO3TOBOM
aTaku», «KOJUICKTMBHAs TEHepauus  UAeH»,

«cueHapues». lleneBas QyHkuus. YucneHHble

MCTOAbI MATEMATUYICCKOI'O IMTPOrpaMMHUPOBAHHA.

Basic concepts, tasks and principles of system
analysis. Concepts characterizing the structure and
functioning of systems. Classification of systems.
Expert methods of system analysis. Methods of
formalized representation of systems, methods
such as «brainstorming», «collective generation of
ideas», «scenarios». The objective function.
Numerical methods of mathematical
programming.
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Bazoaphama scemexuiici / Pykosooumenw npozpammut/ Program memanager

VYremucosa A.A.

\ YTtemucosa A.A.

Utemissova A.A.
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Jlepekmep mypainwl 2blibiM CANACHIHOABL CIMAMUCMUKATBIK 20icmep / CmamucmuuecKue memoonl 8 od.1acmu HaykKu o 0annvix / Statistical methods

in the field of data science

OKy makcamuwt / Yueonan yenv / Purpose

Maructpanrrapaa Microsoft Excel,
STATISTICA xome T. 0. OarmapiaMaibIK
OHIMJEp/II  KOJJaHa  OTBIPHIN, JACPeKTep/i

CTaTUCTHKAJIBIK TANJAYAbIH 3aMaHayd QIICTepiH
KOJIIaHY JIaFIbLIIAPBIH KAJIBIITACTHIPY.

@opMHUpOBaHHE Yy  MarucTpaHTOB  YMEHHUU
HCII0JIb30BAHUS COBPEMEHHBIX  METOJI0B
CTaTUCTUYECKOTO aHanu3a JTAHHBIX c
IIPUMEHEHUEM IIPOrPaMMHBIX IIPOJYKTOB

Microsoft Excel, STATISTICA u np.

Formation of undergraduates’ skills in using
modern methods of statistical data analysis using
software products Microsoft Excel, STATISTICA,
etc.

Oxvimy nomuoiceci / Pezyiomameut 00yuenusn / Learning o

utcomes

Kypersl corTi asikraranHaH KeiiH Olrim
aJIylibLiap

- DKCHEPUMEHTTIK ACPEKTepPAl CTaTHCTUKAIIBIK
OHJICY/IIH HET13r1 9[IICTEPiH aHBIKTAY;

- aJIBIHFaH HOTIDKEJIEP/l CAaHIBIK CHUIIATTAY JKOHE
TYCIHAIpY;

- CTAaTHCTUKAIBIK OaraapiiaMaliap/blH 3aMaHayn
NaKeTTepiH KOJjJaHa OTBIPbI, KOMIIBIOTEp/E

KYMBIC ICTEY.

IMocse  ycmemHoro
o0yuarmuecs OyayT
- OpCaACIATb OCHOBHBIC METO/AbI CTAaTHCTUYECKOM
00pabOTKH IKCIIEPUMEHTANbHBIX TaHHBIX;

- KOJIMYCCTBECHHO OIIMChIBATh
MHTEPIPETUPOBATH MOTYyYCHHBIE PE3YJIbTaThI;
- paboTaTb Ha KOMIIBIOTEPE C IPUMEHEHUEM
COBpPEMEHHBIX MaKeTOB CTaTHUCTUYECKUX
IPOrPaMM.

3aBeplIeHHsl  Kypca

n

After successful completion of the course,
students will be

- determine the main methods of statistical
processing of experimental data;

- quantify and interpret the results obtained;

- work on a computer using modern statistical
software packages.

Kypcmuiy kbickawa mazmynst / Kpamrkoe cooepicanue kypca / Course summary

CTaTUCTHKANBIK  TUIOTE3aJIapbl  TEKCepy.
Koppensusnbik xKoHEe perpeccHsuiblK Taljay.
JlucriepcusuiblK - Tayjay. YakbhlT —KaTapiiapbiH
tannay. Ken emmemai CTaTUCTHKANBIK 9MIICTEP.
CannpIK KoHE canaiblK Tainjay yuriH Statistica
xoHe MS Excel makerrepin kongany.

[IpoBepka CTaTUCTUYECKUX TUIIOTE3.
KoppensuuoHHBII W PErpecCUOHHBIN  aHAIIN3.
JlucniepcuOHHBIA aHaNIW3. AHAIN3 BPEMEHHBIX
psAnoB. MHOromMepHble CTaTUCTUYECKHE METOJIBI.
[Ipumenenne maxerta Statistica u MSExcel ans
KOJIMYECTBEHHOI0 U KaUE€CTBEHHOT'O aHAJIN3a.

The discipline studies the necessary theoretical
information and statistical methods that are used
in solving research problems related to the
processing of applied data. When mastering the
discipline, statistical hypotheses are tested, skills
are formed to conduct correlation, regression,
dispersion analysis of the results obtained. Much
attention is paid to the use of the Statistica and MS
Excel package for quantitative and qualitative
analysis.

bazoapnama ycemekuiici / Pykosooumens npozpammsr / Program memanager

VYremucosa A.A.

VYremucosa A.A.

| Utemisova A.A.
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Jlepekmepoi onoeyoiy cmamucmuxansik 20icmepi / Cmamucmuueckue memoowvt oopadomku oannwix / Statistical methods of data processing

OKy maxcamul / Yueonas yenw / Purpose

MarucTtpanrrap  JepeKTepliH  HOTHXKeNepiH
IPOLIECTEP MEH KYOBUIBICTAp/ABIH MOJENbICPIiH
Kypa OTBIPBIII OHACYre, KOCIOM KBI3METTIH
OpPTYPIIi canaiapbIH/a MPAKTHKAIBIK MCeIeNnep-
Il Iemyre MYMKIHIIK OepeTiH KoJjaaHOasbl
MaTEMaTUKAIBIK SIiCTepl KOJIJaHaIbl.

Hcnonp3oBaHue MarucTpaHTaMu — IPUKIIAJAHBIX
MaTeMaTH4YeCKUX METOJOB, MIO3BOJIAIOIIHX
o0OpabartbIBaTh pe3yibTaThl JAHHBIX c

MIOCTPOCHHEM MOJIeJIel TPOLIECCOB U SIBICHUM,
pemiath MPaKTUYECKUE 3aJladyd B  PA3IUYHBIX
o0acTax npohecCHOHATBLHON eI TEIbHOCTH.

The use by undergraduates of applied
mathematical methods that allow processing the
results of data with the construction of models of
processes and phenomena, solving practical
problems in various areas of professional activity.

Oxvimy nomuoiceci / Pezyiomameut 00yuenusn / Learning o

utcomes

Kypersl corTi asikraranHaH KeMiH Olixim
aJIylibLiap

— 3eprrey TaKbIPbIObI OoiibIHIIA
FBUIBIMUTEXHUKAJIBIK ~ aKOapaTThl,  OTaHIbIK

XKOHE IIETENAIK ToKIpuOeH1 3epaeney KoHe
Tanuay Kaoineri;

— euniey KOHE OakpLIay KYprisyre,
KYPri3UIeTiH 3epTTeyiepliH CHUIaTTaMachlH
Kacayra, 3epTTey HOTIDKEIEPiH TalfayFa >KoHe
OJlapJIbl €CENTEpP MEH FHUIBIMH KapusIaHbIMIAp
Kazy Ke3lHJe naigaianyra 1aiibiH 00Iy.

IMocse  ycmemHoro
o0yuarmuecs OyayT
— CcnocoOHOCTh  HM3y4aTh H
HAy4YHO-TEXHUYECKYIO uH(popMalIo,
OTEYECTBEHHbII UM  3apyOeXHBIH  OMNBIT IO
TEMATHUKE UCCICA0OBAHUA,

— TOTOBHOCTb  IPOBOJUTH  H3MEpPEHHUA U
HaOJII0CHNS, COCTABIIAThH OMUCAHMS TPOBOAUMBIX
UCCIIEIOBaHUM,  aHATU3UPOBATh  PE3YNIbTATHI
UCCIIEIOBAaHUM ¥  HUCHOJB30BaTb HX  IpH
HalMCaHUM OTYETOB M HAYYHBIX MyOIMKaIUH.

3aBeplIeHHsl  Kypca

aHaAJIN3UPOBATh

After successful completion of the course,
students will be

— the ability to study and analyze scientific and
technical information, domestic and foreign
experience on the subject of research;

— readiness to carry out measurements and
observations, to make descriptions of the
conducted research, to analyze the results of
research and to use them when writing reports and
scientific publications.

Kypcmuiny kbickawa mazmynot / Kpamkoe cooepyacanue Kypca /

Course summary

3agmap xoHe Oeny mapametpiiepi. KambimTsl
Tapaiybl KoHe OHBIH Oenrinepi. Ilapamerprik
KOHE TapaMeTpiiik emec emmemjep. Microsoft
Excel, STATISTICA-na CTATUCTHUKAJBIK
ManmiMerTepal eHuey. Jlepekrepal rpaduKaibik
Tangay onictepi, rpaduKaigblK XKoHE KeCcTelik
MaTepuaiapabl TYCIHIIPY.

3aKOHBI u napaMeTpsl pacrpeelieHusI.
HopmanpHoe pacmpeneneHue U €ro MpPU3HAKH.
[Tapamerpudeckue u HeTapaMeTPHISCKHE
kputepun. CrtatuctTudeckas o0OpaboTKa JTaHHBIX B
Microsoft Excel, STATISTICA. MeTtonanl
rpadUyecKoro aHanau3a JaHHBIX, UHTEpIpeTalus
rpadUYeCcKOro M TaOJIMYHOTO MaTepHara.

Laws and parameters of distribution. Normal
distribution and its signs. Parametric and non-
parametric criteria. Statistical data processing in
Microsoft Excel, STATISTICA. Methods of
graphical data analysis, interpretation of graphical
and tabular material.

bazoapnama scemexuici / Pykogooumens npozpammst / Program memanager

VYremucona A.A.

VYremucosa A.A.

Utemisova A.A.
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Cmoxacmukaivlk npouecmep ycane mes2indik kamapnap / Cmoxacmuueckue npoyeccol u épemennvie psaowvl / Stochastic processes and time series

Oky maxcamul / Yueonas yenw / Purpose

CroxacTuKabIK ecenrey
TEOPUSIHBIH MaHBI3/IbI
YaKkbpIT  KaTapiapblH
onicTepin KOJIJJaHa OTBIPBHIII, YaKbIT
KaTapJapblHBIH  HETI3TT  MOJEIbAepl  MEH
KJIACTaphIH aHBIKTAY/IbI YHPEHY.

CaJIaChIHIaFbl
OemiMIepiH MEHTepy,
TalNayablH  HETI3Ti

OcBouTh BaXHEHIINE pa3Aeibl TCOPUU B 00JIACTH
CTOXACTHYECKOTO HCUYNCIICHHS, HAYYUTHCS
ONpEACNATh OCHOBHBIC MOJACIH H  KIACCHI
BPEMCHHBIX PSAJIOB, C TOMOINBIO OCHOBHBIX
METOJIOB aHaiIm3a BPEMECHHBIX psIoB
00pabaThIBaTh JJaHHBIC.

Master the most important sections of the theory
in the field of stochastic calculus, learn to identify
the main models and classes of time series,
process data using the main methods of time series
analysis.

Oxvimy nomuoiceci / Pezyiomameut 00yuenusn / Learning o

utcomes

Kyperbl coTTi  asikraraHHaH Keilin Outim
aJIylibLiap

- CTOXAaCTHKAJBIK €CENTEyHiH HeTi3/epiH,
COHJAN-aK yaKbIT KaTapilapbIMEH XYMBIC ICTEY
Ke3iHJe KOJ1J1aHbLIAThIH MaTeMaTHKAIIbIK
oIICTEp/li aTaHbI3;

- OalikaFaH Ke3JEeHCOK JIepeKTepre KaTbhICThbI
rUroTe3anappl TEKCepy YLIIH CTaTUCTUKAJIBIK
KOpPCETKIIITep/l Malijanany;

- Ke3JeHcoK Kypampaac Oedxiri 6ap aepexrepii

IMocse  ycmemHoro
o0yuarmuecs OyayT
- Ha3bIBaTh OCHOBBI CTOXAaCTUYECKOTO
WCYUCIICHUS, a TaK K€ MaTeMaTU4YECKUE METO[IbI,
WCIIONBb3yEMbIE TIpH  paboTe C BPEMEHHBIMH
psanamus;

- WCIIOJb30BATh CTATUCTUYECCKUE TOKA3ATENU IS
MIPOBEPKU TUIMOTE3 OTHOCUTEIHHO HAOIIOIaeMbIX
CIIy4YalHbIX JAHHBIX;

- pemarb THUIOBBIX

3aBeplIeHHsl  Kypca

3aga4d CTaTHUCTHUYCCKOI'O

After successful completion of the course,
students will be

- to name the basics of stochastic calculus, as well
as mathematical methods used when working with
time series;

- use statistical indicators to test hypotheses about
observed random data;

- solve typical problems of statistical analysis of a
time series with basic definitions, methods and
algorithms for analyzing data containing a random

Tanaayaby 0azasbIK  aHBIKTaMallapbIMEH, | aHAJIK3a BPEMEHHOTO psaaa 6a3oBBIMHU | COMponent.
OMICTEpIMEH KOHE aJTOPUTMIEPIMEH YaKbIT | ONMPEACICHUsIMH, METOJAaMH U  aJIrOPUTMaMH

KaTapblH CTATUCTUKAJBIK TalJaydblH THUNTIK | aHadu3a JaHHBIX, COJAEpXKAIIMX CIy4ailHYIo

€CenTepiH IIenty. COCTaBJISIOUIYIO.

Ilpepexeuzummepi / IIpepexeuzumot / Prerequisites

Kypcmuiy kbickawa masmynot / Kpamkoe codepacanue Kypca / Coursesummary

Kesnmeiicok mama. Cumarramanblk (QyHKIHS.
CToXacTHUKAJIBIK MOJENBAED. Kesneticok
MPOLIECTEP TEOPHUSCHIHBIH >KAIMbl TYCIHIKTEPI.
CTOXaCTUKAIBIK MOJICTBACPACTI TapPMOHUKAIIBIK
Tangay oicrepi. YakbIT KaTapiapblHbIH HET13ri
TYCIHIKTEpl. YaKbpIT  KaTapJiapblH  JKIKTEY.

CnyuaiiHas BeNWYHHA. XapakTepuctudeckas
¢yakusa.  Croxactuueckue wmozenu. OOmue
MIOHATHS TEOPUU CIy4ailHBIX IpolLeccoB. MeTosl
rapMOHMYECKOTO aHaju3a B CTOXAaCTUYECKHUX
Mozensax. ba3zoBble NMOHATHS BPEMEHHBIX PSIOB.
Knaccudukanmsi BpeMeHHbIX psifioB. OCHOBHBIC

A random variable.  Characteristic function.
Stochastic models. General concepts of the theory
of random processes. Methods of harmonic
analysis in stochastic models. Basic concepts of
time series. Classification of time series. Basic
models of stationary time series. Identification of
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CramnuoHapiIbIK yaKbIT KaTapiaapblHBIH HETi3Ti | MOACIHM  CTAllHOHAPHBIX  BPEMEHHBIX  PSIOB. | time series.

MOJIeNIbJepil. YaKbIT KaTapiapblH aHBIKTAY. Wnentudukaiysi BpeMEHHBIX PsJIOB.
bazoaphama sicemexuici / Pykosooumenw npozpammet / Program memanager
YTemucosa A.A. | YTemucosa A.A. | Utemisova A.A.
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Onepauusanapowv 3epmmey / Uccneooseanue onepayuii / Operations research

Oky maxcamul / Yueonas yenw / Purpose

Onepanusnap/ sl 3epTTEY/IIH 3aMaHayH 9icTepi
TypaJibl ~ Kydem — OUTiMal  KaJbIITacThIPY,
MaTEMaTHKAJIBIK MOJIeTbACPIL azipiey
OOMBIHIIIA TTPAKTUKAJIBIK JaFABLIAPIBI ATy JKOHE
oJ1ap/Ibl oprypi MIOHTIK-TIPAKTHKAJIBIK
cajiayiap/ia KOJIJIaHy.

@opMHpOBaHHE CHCTEMATHUYECKUX 3HAHUM O
COBPEMEHHBIX METOJIaX MCCIEIOBAHUS ONEPALUH,
MIOJIyYeHHUE IIPaKTUYECKHUX HAaBBIKOB 10
pa3paboTke MaTeMaTHYeCKUX Mojeled U ux
IIPUMEHEHHE B PA3IMYHBIX  IPEIMETHO-
IIPAKTUYECKUX 00JIaCTsIX.

Formation of systematic knowledge about modern
methods of operations research, obtaining
practical  skills in the development of
mathematical models and their application in
various subject-practical areas.

Oxvimy nomuoiceci / Pezyiomameut 00yuenusn / Learning o

utcomes

Kypersl corTi asikraranHaH KeiiH Olrim
aJIylibLiap

— omnepauusapsl 3epTTeyIiH HETi3T1
YFBIMJIApbl MEH HETI3r1 9ICTEepiH cUIaTTay;

— Op TYypal  NpPaKTUKAIbIK  €CenTepliH
MaTeMaTHKaJIbIK MOJENbAEPIH KYpPY >KOHE OCBHI
MOJIETIbIEPIe TaNay JKacay;

— [eKTeynepi 0ap OHTalIaHABIPY ecenTepiHiH
KOHE JMHAMUKAJIBIK Oarnapiamanay
€CeNTEePIHIH MICIIMICPIH aHbIKTAY.

IMocse  ycmemHoro
o0yuarmuecs OyayT
— OIINChIBATh OCHOBHBIC IIOHATHA H OCHOBHBIC
METO/Ibl UCCIIEI0BAaHUE OIIEPALINIA;

— CTPOUTH MaTEMAaTHYECKHUE MOJENU Pa3IuYHBIX
MPAKTUYECKUX 3a/1ad U MPOBOAUTH aHAIU3 JTUX
MOJICIEH;

— ONpeAensTh  pEHIeHUs  ONTUMHU3ALUOHHBIX
3a7lad ¢ OrpaHMYEHUSIMU U pelleHus 3ajay
JUHAMHYECKOTO IPOrpaMMHUPOBAHMUAL.

3aBeplIeHHsl  Kypca

After successful completion of the course,
students will be

— describe the basic concepts and basic methods
of operations research;

— build mathematical models of various
practical problems and analyze these models;

— determine solutions to optimization problems
with constraints and solutions to dynamic
programming problems.

Kypcmuiy kbickawa masmynst / Kpamrkoe cooepicanue Kypca / Course summary

3epTTey MoH1 koHe ictemeci. Onepanusiapasl

3epTTeyIiH HeTi3r1 TYCIHIKTEpI.
Onepanusnap/sl 3epTrey MIHJETTEPIHIH
KikTenmyl.  OmepalMsiHbIH —~ MaTeMaTHKaJbIK

Mozeii. ChI3BIKTBIK JKOHE KENUIIK MOJIETBIED.
blkrumanneik  Moxenbaepi. Kemik  MiHAETI.
Omneparusiaap bt 3epTTeyAiH epeKie
Mmingertrepi. Illemrim KaObUIgay >KOHE OUMBIH
TEOPHSCHI.

I[IpenmMer W METOAOJIOTHS  HCCIIEIOBAHUA.
OCHOBHBIE TIOHATUSA MCCIIEIOBAHUS OMEPALIMIA.
Knaccudukanus 3anad ucciaenoBaHusl Oneparuii.
MaremaTtnueckas MOJ€eIb onepanuu. JInueinsle u
CeTeBbIE  MOJAENH. BeposATHOCTHBIE  MOJENH.
TpancriopTHas 3ajaya. OcoOble 3a7aun
nccnenaoBanus onepauuil. Ilpuasatue pemeHnii u
TEOpUs UIp.

Subject and methodology of research. Basic
concepts of operations research. Classification of
operations research problems. Mathematical
model of the operation. Linear and network
models. Probabilistic models. transport task.
Special tasks of operations research. Decision
making and game theory.

bazoapnama sncemexuici / Pykosooumens npozpammst / Program memanager

VYremuconsa A.A.

VYrtemuconsa A.A.

Utemisova A.A.
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DeonrwyuanviK menoeynepoiy, Kon nepuoomsvl wiewimoepiniy mypaKkmuoliavi2ol / Ycmouuueocms noumu MHO2ONEPUOOUUECKUX PeUleHUT
seonroyuonnsix ypasuenuit / The stability of almost periodic solutions to a lot of evolution equations

Oky maxcamul / Yueonas yenw / Purpose

Maructpanrrapasl  JISIYHOB — TEOPHUSICHIMEH
OipiHmi perti aupdepeHIHaNIbBIK TeHISYIep
KYHECIHIH Y3IIKCI3 HIeIIMICPIHIH
TYPaKTBUIBIFBI JKOHE SBOJIIOIUSIIBIK

TEeHICYJepAiH KON TMepPUOIATHl HIeIIiMIEPiHIH
TYPaKTbUIBIFbI YIIiH KaXeTTi HET13T1
aHBIKTaMaJIApMEH TaHBICTBIPY.

O3HaKOMUTH MarucTpaHTOB ¢ Teopueil JIsamyHosa
YCTOMUYMBOCTU HENPEPBIBHBIX PELICHUM CHCTEM

muddepeHIaTbHBIX yYpaBHEHUM MIePBOTO
MOpsIKA W C OCHOBHBIMH  OIPEICICHHUSIMH,
HEOOXOJMMBIC  JUISI ~ YCTOWYMBOCTH  TIOYTH

MHOTOIIEPUOANYECKUX PEUICHUH 3BOJIIOLMOHHBIX
YpaBHEHUH.

To acquaint undergraduates with Lyapunov's
theory of stability of continuous solutions of
systems of first-order differential equations and
with the basic definitions necessary for the
stability of almost multiperiodic solutions of
evolutionary equations.

Oxvimy nomuaiceci / Pezyiomameut 00yuenusn / Learning o

utcomes

Kypersl corTi asikraranHaH KeiiH Olrim
aJIylibLiap
— KapamaubiM Qg depeHITraIIbK

TEHJACYNEPiH KaJbIIThl KYHEIepiH IIenryaiH
OpTYpIIi 9M1iCTEpiH KOJAaHY;

CBI3BIKTBIK O1pTeKTI KyHenepaiy
TYPaKTBUIBIFBI MeH ACHMITTOTHUKAJIBIK
TYPaKTBUIBIFBI TypaJibl HEri3ri TeopeMayap.ibl
MPaKTHKaa KOJIaHy;

— TeHAeyJep KYHECiHIH THIHBIIITHIK
HYKTEJepiH  KIKTEYAiH  Herisri  oficTepiH
MEHTepY;

— OKYPri3UITeH Tajijjay HEri3iHAe MpPaKTHUKaJIbIK

ITocne  ycmemHoro  3aBeplieHMsi  Kypca
o0yuarmuecs OyayT

— HNPUMCHATH Pa3INIHBIC METOAbI
PCIICHUAHOPMAJIbHBIX  CUCTEM OOBIKHOBEHHBIX

muddepeHInaTbHBIX YPaBHEHHI;

— TPUMEHUTh Ha TMPAKTHKE OCHOBHBIE TEOPEMBI
00 YCTOMYUBOCTH 3 ACHUMITOTUYECKOU
YCTOMUYMBOCTHU JTUHEHHBIX OAHOPOJHBIX CHUCTEM;

— BIAJETh OCHOBHBIMH MeTOoJaMHu
KJIacCUpUKALUU  TOYEK MTOKOSI CHUCTEMBI
YpaBHEHUMU;

— Ha OCHOBE NPOBEJCHHOI0 aHajJIn3a BbIpabOTaTh
MIPaKTUYECKHE PEKOMEH IalluH;

After successful completion of the course,
students will be

— apply various methods for solving normal
systems of ordinary differential equations;

— to apply in practice the basic theorems on the
stability and asymptotic stability of linear
homogeneous systems;

— master the basic methods of classification of
rest points of the system of equations;

— to develop practical recommendations based on
the conducted analysis;

— use the acquired knowledge in accordance with
the specialty.

YCBIHBICTAp d3ipJIey; — WCIONB30BaTh  MOJIyYCHHBIC  3HAHUA B
— ajraH OuTiMIepiH MaMaHABIKKa COMKeC | COOTBETCTBHH CO CIELUUATBbHOCTBIO.
KOJIJIaHy.
Ilpepexeusummepi / IIpepexeuzumut / Prerequisites
MaTemaTHKanbIK (bu3HKaHBIH KOHE JlomonHUTEIbHBIE TTIaBBI MAaTEMATHUYECKON Additional chapters of mathematical physics and
i epeHIHaNIbIK TeHACYIepiH  KOCHIMINIA bu3ukn 1 muddepeHIaTbHBIX YpaBHEHNH, differential equations, Differential-integral
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tapaynapel, JuddepenuuanibiK-uHTErpaIabIK

TEHJEYJIep.

JuddepeHnnanbHO-UHTETpAIbHbIE YPAaBHEHUS

equations.

Kypcmuiy Kbickawa mazmynwt / Kpamkoe cooepncanue kypca / CoUurse summary

TypakThIIBIK TECOPUSCHIHBIH HETI3T1 YFBIMIAPHI.
CBI3BIKTEIK g hepeHIHAIBIK KYHEHIH
menrMAepiHiH JKaJIIIbI KacHeTTepi.
[Memimaepaiy  Gomysl  MeH  Oipereimiri
teopemacel.  Marpuna.  Epikri  Jlarpamk
KOHCTaHTAJIAPBIHBIH BapHaIUs SIICI CBI3BIKTHIK
mudpepeHIMANIBIK KYHEIEPIiH TYPAKThUIBIFBI
Typaisl  kanmbl  Teopemanap.  ChI3BIKTHIK
OIpTeKTI i epeHInanIbIK KyHenepain
TYPaKTBUIBIFBI.  TypakThl  MaTpuIacel  Oap
CBI3BIKTBIK i epeHInaIIbIK KYHECHIH
TYPaKTBbUIBIFBI. I'ypunt  Kpurepwmiii. Kem
KE3CHII JIepJIK IIENIIMHIH  TYPaKThLIbIFbI-
xyhenep. CbI3BIKTBIK €MEC  SBOJIIOIMSIIBIK
TeHeylep KYHeNepiHiH Mep3iMIi
HIeniMIepiHiH TYPaKThUIBIFbI. Kyitenin
Tayenci3 alHbIMaJIbLIAPbI OolibIHIIIA
KBICKaPTBhUIFaH MEP3IM/1 IEIIM.

OCHOBHBIC TIOHSTHUS TEOPUU  YCTOHYHMBOCTH.
Oo6mme CBOHCTBa pereHuit JTMHEHHOU
muddepeHnranbHON CHUCTEMBI. Teopema

CyLIECTBOBAHUS M E€IUHCTBEHHOCTH DPECILICHUM.
Marpunant. Meron Bapuauud NPOU3BOJIBHBIX
noctostHHbIX Jlarpamxka OOmue Teopembl 00
YCTOMYMBOCTH JMHEWHBIX audQepeHnanbHbIX
CUCTEM. YCTOWYMBOCTh JIMHEHMHBIX OAHOPOIHBIX
muddepeHIMaTbHBIX ~ CUCTEM. Y CTOHYHMBOCTH
AMHEHHOUW  mudQepeHInaIbHOi  CUCTEMBI ¢
noctostHHOM Marpuue.  Kputepuit ['ypBuia.
YCTOWYHUBOCTh  MOYTM  MHOTOIEPUOJUYECKOTO
peuieHus - CUCTEM. VYceroitunBoCTh
IIEPUOJINYECKUX PEIICHUH HEIMHEHMHBIX CHCTEM
3BOJIOLMOHHBIX  ypaBHeHUH. Ilepuogmueckoe
peuieHue  YKOPOYEHHOHM 1O  HE3aBHUCUMBIM
IIEPEMEHHBIM CUCTEMBI.

Basic concepts of stability theory. General
properties of solutions of a linear differential
system. The theorem of existence and uniqueness
of solutions. Matricant. The method of variation of
arbitrary Lagrange constants General theorems on
the stability of linear differential systems. Stability
of linear homogeneous differential systems.
Stability of a linear differential system with a
constant matrix. Hurwitz criterion. Stability of
almost multiperiodic solution-systems. Stability of
periodic solutions of nonlinear systems of
evolutionary equations. Periodic solution of a
system shortened by independent variables.

bazoapnama scemexuici / Pykosooumens npozpammst / Program memanager

blcmaryn P.C.

blcmaryn P.C.

Ysmagul R.S.
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Jughpepenyuanovix menoeynepoin oepiix nepuoomut uiewrimoepi / Illoumu nepuoouueckue peutenusn ougghepenyuanvnuvix ypasuenuii / Almost

periodic solutions of differential equations

Oky maxcamul / Yueonas yenw / Purpose

MarucrpaHrrapra KOl aiiHbpIMaibl | Hayunth MarmcTpaHToB OCHOBHBIX — moHsATHI | Teach undergraduates the basic concepts of almost
(YHKIUSACBIHBIH JepITiK NEPUOATHI | OYTH TEPUOJMYECKUX pemeHnd ot Qynkumu | periodic solutions from a function of many
HIENIIMAEPIHH ~ HETi3ri  YFeIMAApbIH  JKOHE | MHOTHMX IIEPEMCHHBIX M HEKOTOPBIX cBoiicTB | Variables and some properties of the differential
muddepenmmanapl  DoneparopasiH  kelbip | muddepennmansaoro oneparopa D. operator D.

KACHETTEPIH 3epTTeYAl YHpeTy.

Oxvimy nomuoiceci / Pezyiomameut 00yuenusn / Learning o

utcomes

CoTTI

Kypcrbi asikTaraHHaH Kkeifin Oijim | [Tocsie  ycmemnoro — 3aBepmieHusi  Kypea | After successful completion of the course,
aJIymbLIap odyuarommecst OyayT students will be

— 3aMaHayd ecelTey TEeXHUKAChlH IaijaiaHa | — NPUMEHATh  MeToJbl  pemeHus  3amgad | — apply methods for solving problems of
OTBIPBIN, MaTeMaTUKAIBIK (HU3MKa ecenTepiH | Maremaruueckod (GU3MKM ¢ ucnonb3oBanueMm | mathematical physics using modern computer

HIelry 9ICTEPiH KOJIaHy;

— canaisl MaTeMaTHKaJIBIK 3eprTeyiep
KYprizy;

— ©3 OUTIMIH IPaKTUKAIBIK eCenTep/i HIenyre
KOJIJJaHy, IpaKkTHKajga TYBIHJaUTBIH
Mocenenepal o3  OeTiHIe 3epTTey  YIIH

MaTeMaTHKAJIbIK 9/1IeOMeTTI aiiaany;

— OKYPri3UIT€H Tajjay HEri3iHJe MPaKTUKaIbIK
YCBIHBICTAp d31pJIey;

— amFaH  OuTIMIEpiH
KOJIJTaHy.

MaMaHJBbIKKa COHKec

COBp €MCEHHOM BBEIYHCIUTEILHOMN TCXHHUKU,

— TPOBOJIUTH KAYECTBEHHBIE MAaTEMAaTHUYECKUE
HCCIICIOBAHUS,

— IIPUMEHATH CBOMX 3HAaHUW K  PELICHUIO
MPAKTUYECKUX 3ajad, M0JIb30BAThCS
MaTeMaTU4eCKON JTUTEpaTypoi JUTS
CaMOCTOSITEJIBHOTO U3y4EHUS BOIIPOCOB,

BO3HHUKAIOIMX HA IMMPAKTHKE;

— Ha OCHOBC IMPOBCIACHHOT'O aHAJIN3a BBIpa6OTaTB
IIPAKTHUYCCKUE PCKOMCHIAIIMH,

— HCIIOJIB30BaTh IMOJIYYCHHBIC
COOTBETCTBHH CO CIICHHHUAJIBHOCTBIO.

3HaHUA B

technology;

— conduct high-quality mathematical research;

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

— to develop practical recommendations based
on the conducted analysis;

— use the acquired knowledge in accordance with
the specialty.

Ilpepexeuzummepi / IIpepexeuzumot / Prerequisites

Kypcmuiy Kbickawma masmynst / Kpamxkoe cooeparcanue kypca / Coursesummary

CunarramanblK QYHKIIMS MEH MaTpUIIAHTTHIH
kenbip Oaramapbl. ChI3BIKTEI  eMec D-

Hekotopele oOLEHKM [UIg XapaKTEPUCTUYECKOMN
¢byakuu ¥ marpunanTa. [loutn nmepuoamueckoe

Some estimates for the characteristic function and
the matricant. An almost periodic solution of an
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TEeHACYJIeD
HIeuriMmi.

KYHEJIEPIHIH MEPUOATHI IICITiMAEPI.

JKYWECIHIH JepJIiK TEPUOITHI

ChBI3BIKTBIK ~ €MEC

D-tenneynep

pelieHue HeOHOPOAHOM cucTeMbl D-ypaBHEHUH.
[Toutn nepuoaMyecKkue pemeHUs HEIUHEUHBIX
cucteM D-ypaBHEHWMII.

inhomogeneous system of D-equations. Almost
periodic solutions of nonlinear systems of D-
equations.

bazoaprama rcemexwiici / Pykosooumens npozpammet / Program memanager

blcmaryn P.C.

blcmaryn P.C.

Ysmagul R.S.
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DKonoMuKavlK manoayoazol oudghepenuuanovt ecenmey / lugppepenuyuanvnoe ucuucnenue 6 Ikonomuueckom ananuse / Differential calculus in

economic analysis

Oky maxcamul / Yueonas yenw / Purpose

DOKOHOMHKAIBIK  TPOLECTEpIl  3epTTeYAiH
MaTEMaTHKAJIBIK ~OMICTepiHIH OalJbIFBl  MEH
alyaH TYPJAUITIH amry, MarucTpaHTTapablH
MaTEMATHKAIBIK anmaparThl ajaM KbI3METiHIH
OpTYpii  canajapblHAa, — aTanm  alTKaHja,
HSKOHOMHKAIIBIK ~Tajaayna anddepeHnnanasi
€cenTey amnmapaTblH KOJIJaHy MYMKIHIIKTEpi
Typanel Oimimzaepin keHeWty. byn  kasipri
HSKOHOMHUKAIIBIK ~ TEOPHUSAAFbl  Map>KUHAJIU3M
HEMece IIEeKTI Talgay CHUSAKTHI MaHbBI3Ibl 1AMy
OarpITHIHA, COHJai-aK 9KOHOMMKAIIBIK
KyOBUIBICTaD MEH TpOLEeCTepAl  Taiujaynaa
OHTaWJIaAHBIPY onicTepiH KOJIJIaHy
MYMKiHIiKTepiHe  OainmanbicTel.  COHBIMEH
KaTap, MaruCTpaHTTapbl MUKPOIKOHOMHUKAHBIH
HEri3rl YFBIMAAPBIMEH JKOHE IPOLECTEpIMEH
TaHBICTHIPY.

PackpsITh OorarcTBo u MHOT000pa3ue
MaTeMaTHYECKUX METO/IOB UCCIIE0BAHNS
SKOHOMUYECKHUX MPOLIECCOB, PACHIUPUTh 3HAHUU
MaruCTpaHTOB O BO3MOXHOCTSIX IIPUMEHEHHUS
MaTeMaTHUYeCKOro amnmapaTa B pa3JInyHbIX cepax
YEJIIOBEUYECKOW  JEATEIbHOCTH, B  YacCTHOCTH,
anmapata audQepeHInaIbHOr0 HCUUCICHHUS B
SKOHOMMYECKOM aHajiu3e. OITO BO MHOIOM
CBA3aHO C TakUM BaXXHbIM HAaIpPaBICHUEM
pa3BUTHUS B COBPEMEHHOM 3KOHOMHYECKON TEOPUU
KaKk Map:KMHaJIM3M, WIM NpeeibHbIM aHalu3, a
TAaK)K€ C BO3MOYKHOCTSIMU IIPUMEHEHUS METOJOB
ONTUMU3ALMM T[PU aHAIN3€ HKOHOMHYECKHX
sBIeHUN U mporeccos.llapamiensHo ¢ 3tum, —
3HAKOMCTBO MarucTpaHTOB c
OCHOBOIIOJIArAOIMIMMH MOHATHSAMHU U MPOLECCAMHU
MHUKPO3KOHOMUKH.

To reveal the richness and diversity of
mathematical methods for studying economic
processes, to expand the knowledge of
undergraduates about the possibilities of using the
mathematical apparatus in various fields of human
activity, in particular, the apparatus of differential
calculus in economic analysis. This is largely due
to such an important direction of development in
modern economic theory as marginalism, or
marginal analysis, as well as the possibilities of
applying optimization methods in the analysis of
economic phenomena and processes.In parallel
with this, undergraduates are introduced to the
fundamental  concepts and  processes  of
microeconomics.

Oxvimy nomuoiceci / Pezyiomamet 00yuenusn / Learning o

utcomes

Kypersl corTi asikraranHaH KeiiH Olrim
aJIylbLiap

-  MHKPOSKOHOMMKAHBIH HEri3ri YFhIMJApblH
aHBIKTAY;

- SKOHOMUKAJBIK KYOBUIBICTapAbl Tajljay YILIIH
muddepeHImanipl ecenTey annapaTblH KOJJaHy
MYMKIHJIKTEpIiH CUIIATTay;

- MaTeMaTHKaJlblK Oarmapiamanay ecemnTepiHiy
KIKTEITY1H TYKbIpbIM/IaY;

- OKOHOMHKAIIBIK  KYHenep/i Tanuaynua

IMocae  ycmemHoro
o0yyarommecsi OyayT
- ONpeAeNsATh  OCHOBOIIOJIATaoIIHe
MHUKPO3KOHOMUKH;

- OIKCHIBATH BO3MOYXHOCTH MIPUMEHEHUS
anmapata audQepeHInaIbHOT0 UCUUCICHUS IS
aHaJlM3a YKOHOMHYECKUX SIBIICHMUIA;

- chopmynupoBaTh  KJIACCHU(PUKAIHIO
MaTeMaTHYeCKOro MPOrpaMMHUPOBAHUS;
- Ha3bIBaTh COBPEMEHHBIC METOJBI ONTUMHU3AINN

3aBepllieHHsl  Kypca

IIOHATHA

3aaa4

After successful completion of the course,
students will be
- define the
microeconomics;
- to describe the possibilities of using the
apparatus of differential calculus for the analysis
of economic phenomena;

- formulate a classification of mathematical
programming problems;

fundamental  concepts  of

- to name modern optimization methods based on
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KOJAaHbUIATRIH  AuddepeHanibl
HeTi31H1e OHTaNJIaHIBIPY IbIH
OIICTEpiH arTay;

- KapacThIPBUIBIN  OTBIPFaH
MIHJICTTEePAIH IapTChI3
OKCTPEMYMBIHBIH ~ Ka)KeTT1
[IAPTTAPbIH KOPCETY.

- OKOHOMHKA TYpPFBICBIHAH UG hepeHIanibl
€CeNTeyAIH HEri3ri YFhIMAApPhIH KOHE OJIap/bIH

ecentey
3aMaHayH

3KOHOMUKAJIBIK
JKOHE IAPTTHI
JKOHE  KETKUIIKTI

KAaCHETTepIH  MHKPOIKOHOMHUKAHBIH  HETi3Ti
YFBIMIApBI HETi31HAE TYCIHAIpY, aTtan aTkaHjaa
CUNATTAIFAaH  JKOHOMHKAJIBIK  JKaFJaiyiapra
OaliIaHbICThI TYBIH]IBI (GYHKIUSHBIH
SKOHOMHKAJIBIK MAaFbIHAChIHA KOI MAarbIHAJIbI
TYCiHiK Oepy;

- mapaMmeTpiepAl aHBIKTay, AKOHOMHUKAIIBIK

IpoLEeCTepiH MaTeMaTUKAIbIK MOJEIbAEPIH
KYpYy OHE oJlapFa SKOHOMHUKAHBIH KOJIaHOAIIbI
MIH/ETTEPIH a3aiiry;

- KapacTBIPBUIBIIT OTBIPFaH SIICTEPIIH KOMeri-
MEH SKOHOMUKAJIBIK TaJ1ay MOCeJIeNepiH ey,
- ©3repeTiH IamMaiapibl OJIAPABIH  IIEKTI
MOHJIEpIH Tallfiay HEri3iHAe 3epTTey ONICTepiH

KOJIJaHy;
- [aiilaHbl  MakCUMM3AlMsUIayAblH €Ki
(bakTopapl  MIHAETTEpPIH  LIEmly, TYPaKTbl

IIBIFBIHJAP KEe31HJEe OHIM KeJIeMiH YIIFalTy,
OHIM IIBIFAPYAbIH TYPAaKThl KeJIeMl Ke31HJe
IIBIFBIHAAPBI  a3aiTy, OepilireH OMOIKETTIK
IIIEKTEY Ke3iHe TYTBIHYIIBIHBIH
i TaJTbLIBIFBIH OapsbIHIIA apTITHIpY,
MalaIbIIBIKTBIH ~ TYPAKThl  JICHTeHl Ke31HJIe

Ha Oasze guddepeHUaIbHOTO  UCYHUCIICHHS,
UCTOJb3yeMble TPH aHAINW3€ HKOHOMHYECKHX
CHCTEM;

- TOKa3bIBaTb HEOOXOOUMBIE M JOCTaTOYHBIC
yci0BUs 0€3yCIOBHOIO U YCIOBHOIO KCTpEeMyMa
paccMaTprUBaEeMBbIX SKOHOMUYECKUX 3a/1a4.

- C TOYKH 3PEHUS SIKOHOMHMKH HUHTEPIPETUPOBATH
OCHOBHBIE MIOHSTUS Qg QepeHInanbHOTO
HCUHCIIEHUS U MX CBOWCTBAa Ha OCHOBE 0a30BBbIX
MOHATUH MUKPO’KOHOMHKH, B YACTHOCTH, J]aBaTh
MHOIO3HAYHblE  TPAKTOBKM  HKOHOMHYECKOTO
CMBICIIa TIPOM3BOJHON (PYHKIUU B 3aBHCUMOCTH
OT OIUCBIBAEMBIX SKOHOMUYECKUX CUTYaIHi;

- OIPEneIsATh napameTphl, CTPOHTH
MaTeMaTHYeCKue MOJIeNU HKOHOMMYECKHUX
MPOIIECCOB U CBOAMTH K HUM NPHUKIATHBIC 3a/1a41
SKOHOMHUKH;

- pemath 3ama4d 3KOHOMHYECKOTO aHaiu3a C
MIOMOIIIBIO PaCCMaTPUBAEMbIX METOIOB;

- TNPUMEHATH  TPUEMBI UCCIICIOBaHHS
U3MEHSIONIMXCSl BEJIMUMH Ha OCHOBE aHalM3a MX
MpeIEeTbHBIX 3HAYCHUH;

- UCIOJIb30BATh HaBBIKU peleHus
NBYX(aKTOPHBIX 3aJa4 MaKCUMHU3alUU MPUObUIH,
MaKCUMH3AIHNH o0beMa BBIITyCKa npu
MIOCTOSIHHBIX 3aTpaTax, MUHUMH3AIHUU 3aTpaT MpH

MIOCTOSIHHOM ~ 00BbeMe  BBINYCKa  MPOIYKIHH,
MaKCHUMM3AIMK TOJIE3HOCTH TOTpeOuTeNst mpu
3aIaHHOM 010/ KETHOM OrpaHUYCHUH,
MUHUMHU3ALUM ~ pacxoja  MNOTpeduTens  mIpu

NMOCTOAHHOM YPOBHC ITOJIC3HOCTH.

differential calculus used in the analysis of
economic systems;

- to show the necessary and sufficient conditions
for the unconditional and conditional extremum of
the economic problems under consideration.

- from the point of view of economics to interpret
the basic concepts of differential calculus and their
properties based on the basic concepts of
microeconomics, in particular, to give ambiguous
interpretations of the economic meaning of the
derivative function depending on the described
economic situations;

- determine parameters, build mathematical
models of economic processes and reduce applied
economic problems to them;

- to solve the problems of economic analysis using
the methods under consideration;

- apply techniques for the study of changing
quantities based on the analysis of their limit
values;

- to use the skills of solving two-factor tasks of
maximizing profit, maximizing output at constant
costs, minimizing costs at constant output,
maximizing consumer utility at a given budget
constraint, minimizing consumer consumption at a
constant level of utility.
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TYTHIHYIIBIHBIH HIBIFBIHBIH  OapbIHILA a3aiTy
JIaF AbUIAPBIH Nal1aJIaHy.

Kypcmuiy Kbickawa mazmynwt / Kpamkoe cooepncanue kypca / CoUurse summary

OKOHOMHMKAJIBIK  Taljayaarbl  (QyHKIHsIIAP.
CypaHbIlC  TE€H  YCHIHBIC  (PYHKIHSIIAPHL.
JKeprimkTi HapbBIKTHIK TeNe-TeHAIK. TaIrIbUIbIK
XKOHE apTHIKIIBLIBIK. CHI3BIKTBIK WHTEPIIOJISIIHS.
CypaHbIC TIEH YCBIHBIC KHCBIKTAPBIH KYPY.
Onnipictik ¢yHKIHA. MUKPOIKOHOMHKAIAFBI
mekTi MoHaep. DYHKUMSHBIH uKemautiri. bip
pecypcTel  koHE Oip  eHIMAI  KOMITaHHS
KarJailblHaa OHTalnmaHAblpy MiHgeTTepl. bip
peCypCThIK (pUpMaHBIH IMalgachlH  OapbIHINIA
apTThIpy. OHIIPICTI OHTAWIAHABIPYABIH KOHE
TYTBIHYIIBLUTAP IBIH TaHIaybIH
OHTaWUJIAHABIPYAbIH Kol (aKTOPIbl ecenTepi.
bipneme alHbIMAaJIbI GyHKIUSIIapAbIH
KEPriUTKTI JKOHE FalaMIBIK JKCTPEMYMIApPHL.
[Mafiganbl keOeiTymiH exi QakTopabl ecebi.
XKeprinaikTi HapbIKTBIK Teme-TeHiK. MaceneHi
apTThl dKCTpeMyMra ImemyniH Jlarpanxk
MYJIbTUIUITMKATOPJIAPBIH aJIMacThIpy OMICi JKoHE
oftici. OHIpiCTI OHTAWIAHABIPY MIHAETTEPI.

OyHKIMM B SKOHOMUYECKOM aHanuze. DyHKIUU
cIpoca U INpemiokeHus. JIokanbHOE pPBIHOYHOE
paBHOoBecue. Jlepurur w wm3nmmek. JluHeiHas
unrepnoysitys. [loctpoeHue KpuBBIX cIipoca U
npennoxenus. [IpousBojacTBeHHas  QyHKUHUA.
Map:kuHaibHbIE BEJIMYUHBI B MHKPOIKOHOMHKE.
DOnactTuyHOCTh (PYHKUMU. 3a7a4i ONTHUMH3AIUHN B
cllydae OJHOPECYPCHOM U  OIHOIPOIYKTOBOM
(bupMBI. Makcumuzanms PUOBLITN
omHopecypcHoi  ¢upmbl.  MHOTO(daKTOpHBIE
3a/1a4u ONTUMHU3AINH MIPOU3BOJICTBA u
ONTUMU3ALUH NOTPEeOUTETBCKOTO BbIOOpA.
JlokanbHBIH U TT100aTBHBINA SKCTPEMYMBI (PYHKIIUU
HECKOJIBKUX  TMEpeMEHHBIX.  JIByxdakropHas
3amaya  Makcumuzanuu npuosu. JlokampHOE
PBIHOYHOE paBHOBECHE. METOJ MOACTAHOBKU M
MeToJlT MHOXuUTener Jlarpanka pemeHus 3agayu
Ha YCIOBHBIM 3KCTpeMyM. 3aJaud ONTHUMHU3ALHNU
MIPOU3BO/JICTBA.

Functions in economic analysis. Supply and
demand functions. Local market equilibrium.
Deficit and surplus. Linear interpolation.
Construction of supply and demand curves.
Production  function.  Margin  values in
microeconomics. Elasticity  of  function.
Optimization problems in the case of a single-
resource and single-product company.
Maximizing the profit of a single-resource
company. Multifactorial tasks of production
optimization and optimization of consumer
choice. Local and global extremes of a function of
several variables. Two-factor task of profit
maximization. Local market equilibrium. The
substitution method and the Lagrange multiplier
method for solving the conditional extremum
problem. Production optimization tasks.

bazoapnama scemexuici / Pykosooumens npozpammst / Program memanager

Maiiep ©.OD.

Maiiep ©.D.

Mayer F.F.
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IKcmpemanowt rHcone onmanaanovipy macenenepi meopuscwot / Teopus skcmpemanouvix u onmumuzayuonnvix 3aoay / Theory of extreme and

optimization problems

Oky maxcamul / Yueonas yenw / Purpose

CrymenTrepai  aliHBIMANBUIApPIBIH  pyKcar
eTUITeH MOHJepiHe KOHBUIFAaH MIEKTeyaepai
eckepe OTBIPBIII, (bYHKIIMOHAIIBI

OHTAWUJIAHMBIPYIBIH KJIACCUKAIBIK OAiCTepiMEH
TaHBICTHIPY.

O3HakOMJICHHE CTYACHTOB C KJIACCUYECKUMU
METOZaM{ ONTHUMHU3ALIUHN (PYHKIHMOHATA C YUETOM
OrPAaHUYEHUH, HAIOKECHHBIX Ha JOIYCTHMBIE
3HA4YCHUS [IEPEMECHHBIX.

Familiarization of students with classical methods
of functional optimization, taking into account the
restrictions imposed on the permissible values of
variables.

Oxvimy nomuoiceci / Pezyiomameut 00yuenusn / Learning o

utcomes

Kyperbl coTTi  asikraraHHaH Keilin Outim
ajrymbLiap
- DKCTpEeMAaJIIbl KOHE OHTAMIAHABIPY ecenTepi

TEOPHUSACHIHBIH HET13T1 MATIMETTEPIiH CUIIATTay;

- IKCTPEMAIIIBI KOHE OHTAWIIAHABIPY
MOCeJIeTIEpPiH HIely TOPTIOIH aTaHbI3;
- JKOHOMHUKAJBIK  JKydemepai  Taijgayna

KOJIJIaHBUIATBIH  OHTAMNAHABIPYIbIH 3aMaHayU
o/IiCTEPIH KOpCeTy;

- OHTAIIBI 0acKapy MiHAETIH KOIOIbI CUIIATTAY;

- DKOHOMMKAQIArbl HETi3rl MaTeMaTHKAaJIBIK
MOJIETIBACPAl JKOHE OJapAbl WICHTy OSAICTepiH
cUIaTTay;

- DKOHOMUKAJBIK KYOBUIBICTapAbl Tanjuay YIIiH
MaTemMaTHKaJIbIK Taljay amnmnapaTblH KOJJIaHY
MYMKIHJIIKTEpPiH OEKiTy;

- MUKpPO’KOHOMHKA  TYPFBICBIHAH
MaTeMaTHKAJIbIK 00bEKTIIEpAl TYCIHIIPY;
- DKOHOMHUKAJBIK  MIHACTTEPAl  MIEHIy/iH
6apalap ozicTepiH TaHIAY;

- [IApTChI3 JKOHE  IAPTTHI
Bapuanusuibik ecentepi menry;

Herisri

JKCTpEMYyMFa

IMocse  ycmemHoro
o0yuarwmuecs OyayT
- ONUCHIBAaTh OCHOBHBIE CBEICHHUS W3 TEOPUHU
3KCTPEMAJIbHBIX U ONTUMHU3AIIMOHHBIX 33/1a4;

- Ha3bIBaTh MOPSIOK PEHICHHUS SKCTPEMAIbHBIX U
ONTUMU3ALMOHHBIX 33/1a4;

- MOKa3bIBaTh COBPEMEHHBIC
ONTUMU3ALNM, MCIHOJB3YyEMbIX MpPHU
SKOHOMUYECKUX CUCTEM;

- ONUCHIBATh MOCTAHOBKY 3aJa4yd ONTHUMAJIBHOIO
yYIpaBJICHUS;

- ONHCHIBaTh OCHOBHBIE MATEMAaTHUYECKUE MOJIEIN
B SKOHOMHUKE ¥ METOJIbl UX PEIICHHUS;

- YTBEpPXJaTh BO3MO>KHOCTH MIPUMEHEHUS
anmnapaTa MaTeMaTHYeCKOro aHajiu3a JUisl aHalu3a
SKOHOMMYECKHX SIBJICHMIA,

- C  TOYKM  3pEHUS
WHTEPIPETUPOBATH OCHOBHBIC
OOBEKTEHI;

- BEIOMpATh  aJeKBaTHBIC
SKOHOMUYECKHX 3a/1a4;

- pemath BapuallMoOHHbIE 3a/1a4u Ha O€3YCIOBHBIN

3aBepIIeHHs]  Kypca

METOEI
a”Hajinu3e

MHKPO3KOHOMUKHU
MaAaTEMAaTUYCCKUC

METOAbI pemiCHuA

After successful completion of the course,
students will be

- describe the basic information from the theory of
extreme and optimization problems;

- to name the order of solving extreme and
optimization problems;

- show modern optimization methods used in the
analysis of economic systems;

- describe the formulation of the optimal control
problem;

- describe the main mathematical models in
economics and methods of their solution;

- to approve the possibilities of using the
apparatus of mathematical analysis for the
analysis of economic phenomena;

- from the point of view of microeconomics to
interpret the basic mathematical objects;

- to choose adequate methods of solving economic
problems;

- solve variational problems for an unconditional
and conditional extremum;

- to build models of economic dynamics to solve

46




- SKOHOMUKAJIBIK KYHCHIH JaMYBbIHbIH OHTaNIIbI
HEMece Tele-TeHIIK TPAeKTOPHUACHIH, OHBIH
Oenrimi  Olp  yakbITTaFbl  KYWIH  aHBIKTay
MIHAETTEpiH IMIeNly YLIiH  3KOHOMHKAJIBIK
JMHAMUKAHBIH MOJCNBICPIH KYPY, IKYHCHIH
TYPaKTBUIBIFBIHA, KYPBUIBIMJBIK — aybICyJIapFa
XKoHE T. 0. Tayay xXyprisy.

- OHTaWNAHABIPY  TEOPHUSACHIHBIH  HETI3Ti
epeXesiepiH,  DKOHOMHKAIBIK  MIHIETTEepre
KATBICTBI JIOHEC TAJay dJIEMEHTTEPIH KOPCETY;
- OKepriumikri koHe kahanmplk (abcomrOTTI)
OKCTPEMYMIBl MIEKTEYCi3 JKOHE TEHCI3IIKTED
MEH TEHCI3IIKTep TYpIHIErl MIeKTeyIepMeH
Taly AaFablIapbiH KOPCETY.

U YCJIIOBHBIN 3KCTPEMYM;

- CTPOUTH MOJAETH SKOHOMHUYECKON TUHAMUKH ISt
peleHusl 3a/1a4 ONPEACICHUS ONTUMAIBHOW WM
PaBHOBECHOM TPaeKTOpUU pa3sBUTHS
SKOHOMHYECKOW CHCTEMBI, €€ COCTOSHUI B
3aJJaHHbIe MOMEHTBHI BPEMEHH, MPOBOJUTH aHAIIN3
YCTOMYUBOCTH CHUCTEMBI, CTPYKTYPHBIX CIIBUTOB U
T.IL.

- TIOKa3bIBaTh OCHOBHBIC IOJIOKEHHSI TEOPHUHU
ONTUMH3AIMH, JJIEMEHTHI BBITYKIOTO aHaJIH3a
MPUMEHUTEIHHO K SKOHOMUYECKHM 33]1a4aM;

- TIOKa3bIBaTh HABBIKH HAXOXICHUS JIOKAJIHHOTO U
ro6ansHOro  (abCOMIOTHOTO) AKCTpEMyMa B
3amaue 0e3 OrpaHUYEHUH W C OTPAaHUYCHUSMHU B
BHUJIC PABCHCTB M HEPABECHCTB.

the problems of determining the optimal or
equilibrium trajectory of the economic system, its
states at specified times, to analyze the stability of
the system, structural shifts, etc.

- to show the main provisions of optimization
theory, elements of convex analysis in relation to
economic problems;

- show the skills of finding the local and global
(absolute) extremum in the problem without
restrictions and with restrictions in the form of
equalities and inequalities.

Ilpepexeuzummepi / IIpepexeuzumot / Prerequisites

Kypcmuiy kbickawma masmynst / Kpamkoe codepicanue kypca / Coursesummary

[lexTeyci3 MuHuMu3anus. DKCTpeMalI bl
ecentepal Koo. MUHUMYM 3KoHE HHDUMYM.
I'unpbept 1mIekci3 enmemal  KeHICTIKTepAeri
byHKIUSIApABI azaury. MaremaTukaIbIK
Oarnmapiamaniay. MUHUMaKCTaFbl TarceipMaiap.
Bapuanusuieik ecenrey.

Munumuzanuss 0e3 orpanuuenuil. IlocranoBka
9KCTPEMANIBHBIX 3a7ad. MHUHUMYM M HHQUMYM.
Munumuzanus — QyHKUMHE B TWIbOEPTOBBIX
0EeCKOHEUHOMEPHBIX IIPOCTPAHCTBAX.
Matemaruueckoe nporpaMMHpoBaHue. 3aauu Ha
MUHUMaKc. BapuanoHHOe HCUYKCIIEHUE.

Minimization without restrictions. Setting extreme
problems. Minimum and infimum. Minimization
of functions in Hilbert infinite-dimensional
spaces. Mathematical programming. Minimax
tasks. Calculus of variations.

bazoaprama rcemexwici / Pykosooumens npozpammer / Program memanager
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