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Kipicne

OJIeKTUBTI  TIOHJEP  KaTajoTbl  OKBITYIBIH  KPEAUTTIK Kyilecl  OoMbIHIIA
KYPacCThIPbIJIaabl. DJICKTUBTI MOHJIEP KAaTaJIOThl KYHWEJICHIeH TaHJay OOMBIHIIA TOHICP
T131MiH JKOHE OJIapJIbIH KbICKA CUIIATTaMaChIH KapacThIPaIbl.

MarucTpadT MaMaHABIKTAPABIH  MIHACTTI  KOMIIOHEHT/>)KOFapbl OKY  OpPHBI
KOMITOHCHTIHIH TIOHJEPIH MEHI€pPYMEH KaTap, YCHIHBUIBII OTBIpFaH TaHJay OOMBIHIIIA
MOHACPAl TaHJaM alybl THIC.

DJNeKTUBTI MOHJEP/l TaHJayFa d7Baiizep KeHec Oepeai. MaructpaHnt s/Bai3epMeH
Oipyiece OTBIPBIN, MarUCTPAHTTHIH KEKE OKY JKOCHMApBIH KYPY VIIIH TMOHAEPre >Ka3bLTy
HBICAHBIH TOJITHIPAJIBI.

Kypmerri wmaructpantr! bimim  O6epy TpaeKTOPHSCBIHBIH  OipTYTaCTHIFIHBIH
oimacteipbutybl  Ci3fiH OojlaliakTa MaMaH pPETIHAE KOCciOM  JTalbIHbIFBIHBI3IBIH
JIEHrel1HEe BIKIaJ €TETIHIH €CTE€ CaKTaybIHbI3 KEPEK.

BBenenue

[Ipu kpenuTHOM TEXHOJOTUU OOy4YeHHUs pa3padaThIBACTCS KaTaJorl SJIEKTUBHBIX
JTUCIUIUINH, KOTOPBIM  MPEJCTaBIseT COOOM CHUCTEMaTU3UPOBAHHBIN  IEpEUYCHB
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 JaeT 3/Baiizep. Bmecte ¢ HUM
MarucTpaHT 3amnoJiHseT (GopMy 3almuCu Ha JUCHUIUIMHBL il coctaBieHuss WVYII
(MHAUBHUIYATILHOTO YYEOHOTO TIJIaHa).

YBaxaemple wmaructpanTel! BaXHO TOMHUTH, YTO OT TOrO, HACKOJBKO
MpOJlyMaHHOW W T1enocTHOW Oyner Bama oOpasoBaTenbHas TpPaceKTOPHs, 3aBUCUT
ypoBeHb Bareit npodeccrnonaabHOM MOATOTOBKH, KaK OYyIyIIEeTo CIeIHaInCTa.

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

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

Kpeautrep
CaHbI /
Kom-Bo

KpEIUTOB/

Number of
credits

AxaneMust
JIBIK
Ke3eH/
Axan
nepuo/
Academic
period

3epTTey KYMBICBIHBIH Heri3/iepi / OCHOBBI UCCIIEIOBATETBCKOM
nestenpHOCTH / Basics of research activities

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

MatemaTuKaIbIK (PU3HKaHBIH XoHE TG (EepPCHINATIBIK TCHACYICPIAIH
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

JuddepeHnnanapIk-uHTerpalIabIK TeHaeyaep / AuddepennuansHo-
uHTerpanbHbie ypaBuenus / Differential-integral equations

AHaTUTHKAIBIK (QYHKIUSIAPBIH TEOMETPUSIIBIK KacCUeTTepi /
I'eomeTpuueckue cBoiicTBa aHanuTuyeckux Qpynkuuii / Geometric properties
of analytical functions

Bip skanbIpakThl GyHKUHUSIIAP JKOHE onapabl Koigany / OQHOIUCTHBIC
bynkiuu u ux npumenenne / Single-leaf functions and their application

[Hemim kabbu1IAY oaicTepi / Metoabl npuHATHSA perienuit / Decision
making methods

Kyiienik Tannay omicrepi / Meroasl cuctemHoro ananusa / Methods of
system analysis

Bapuatustik monaep / BapuatuBnbie qucuuniunbl / Variable
disciplines
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Xobanapasr 6ackapyasiH Ka3ipri TexHoaorusichl / CoBpeMeHHbIE
TEXHOJIOTUH yrpasieHus npoekramu / Modern technologies of project
management

ByaTThI TeXHOMOTHSIap b Maiaanany / Micnonb3oBaHue 00mauHbIX
texHosoruii / The use of cloud computing

JlepekTep Typalibl FBUIBIM CANACHIHAAFbl CTATUCTHKANBIK dicTep /
Crartuctrueckue METOJIbl B 001aCTH HAyKH O JaHHBIX / Statistical methods
in the field of data science

JlepexTepai eHAeYyIIH CTAaTUCTUKAIBIK 9icTepl / CTaTHCTHYECKUE METOIbI
o0paboTku paHHbIX / Statistical methods of data processing

CroxacTukaibIK MpolecTep *KoHe MEe3TUIAIK Katapiap / CToxacTuueckue
poIlecChl U BpeMeHHbIe psbl / Stochastic processes and time series

Omnepanusinapasl 3eptrey / UccnenoBanue onepanuii / Operations research

DBOJTIONUSUTBIK TEHICYJIEPIiH KOIT TIEPUOATHI MIETIMIEPiHIH TYPAKThUIBIFHI /
Y CTOWYUBOCTD MOYTH MHOTOTIEPUOINIECKUX PEIICHUHN IBOTIOIMOHHBIX
ypaBuenuii / The stability of almost periodic solutions to a lot of evolution
equations




JuddepeHnmnanapik TEHACYIEPIH ASPIiK TepruoaThl menriMaepi / [loutn
nepuoanveckue pemenus auddepeHunanbHeIX ypaBHeHuH / Almost
periodic solutions of differential equations

DKOHOMUKAIBIK Taaynarsl AuddepeHnnanibl ecenrey /
JuddepeHnnanbHOe UCUKHCICHHE B SKOHOMUYeckoM aHanuse / Differential
calculus in economic analysis

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




1 1 oky *KbUIbIHA APHAJIFAH JIEKTUBTIK MIHAEP / DJeKTUBHbIE JUCHUILINHBI A5 1 rona odyuenus / Elective courses

for year 1

3epmmey yncymovicoinviy He2iz0epi / Ocnoewl uccinedoeamenvckou deamenvhocmu / Basics of research activities

OKy makcamut / Yueonas uenw | Purpose

binim amymbuiapabIH FEUTBIMA TaHBIM QJIICTEPIH
KOHE OKY-3epTTey KBI3METIH MEHrepyi apKbLIbl
OJIapBIH 3€PTTEY KY3bIPETTUIITH JAMBITY

PasButne wcciie0BaTeNbCKOM KOMIIETEHTHOCTH
0o0yJaromuxcsi  MOCPEJCTBOM OCBOCHUS WMHU
METOJIOB Hay4HOTO IO3HAHHS U yMEHUH y4eOHO-
HCCJIEIOBATENILCKOW IEITENBHOCTH

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

Oxvimy namuoiceci / Pesynomamut 06yuenus / Learning outcomes

Kyperbl coTTi  asiKraraHHaH KeiiH Ourim
ajlymbLiap

— 3epTTey KbI3METIHIH HETi3Ti  9iCTepiH;
3epTTey IKYMBICBIH peciMaey TopTidli MeH
KaFUJaIapblH; KAKETTI FBUIBIMH aKIapaTThI
i3Iy JKOHE OKMHAKTay, OHBI OHJEy JKOHE
HOTIDKEIIEP/Il PeciMIIey TOCUIICPIiH; 3epPTTEYAiH
JKAJbl KYPbUIBIMBI MEH FBUIBIMU aNlapaThiH,
KOKETTI FBUIBIMH  aKMapaTThl 1371y JKOHE
KUHAKTAY SAICTepl MEH TOCIIIEPiH allKbIHIAY;
— 3epTTey KYMBICBIHBIH TaKbIPHIOBIH
TY)KBIPBIM/IAY, OHBIH ©3€KTUIIlH JQJIeNJIEy;
3epTTeY >KYMBICHIHBIH >KOCIIAPBIH KYPY; 3epTTey
YKYMBICBIHBIH OOBEKTICI MEH HBICAHACHIH OeJIin
KOPCETy; 3epTTeY >KYMBICBIHBIH MaKCaThl MEH
MIHJIETTEPIH  aHBIKTAy, OpTYpJi  aKmapar
KO3JIepIMEH JKYMBIC ICTey, OJlapJbl CayaTThl
ToNeKco3/iey, 3€epTTeY TaKbIpbIObl OOWBIHIIIA
O6ubnmorpadusIbIK Ti3IM xKacay,
oubnuorpadsUTBIK ~ cUITeMenepal  peciMaey;
3epTTey MIHJETTEpPiHE COMKEC KeJeTiH 3epTTey
KBI3METIHIH 9JIICTEPIH aHBIKTAY;

— 3CPTTCY JKYMBICBIHBIH HQTI/I)KCJ'IepiH

IMocae  ycmemrHoro
o0yyarommecsi OyayT
— OIpenensiTh OCHOBHbIE METO/bI
UCCIIEI0BATENbCKON J€SITEIbHOCTH; MOPSAAOK U
npaBuiga  OQOPMIICHHS  HCCIIEOBATENbCKOM
paboTbl; crocoObl IMOMCKAa M HAKOIUICHUS
HeoOXomuMOW  HaydyHOW  HWHQOpMAIMH, €
00paboTKu 1 opopMIICHUS PE3YIbTATOB; OOLIYIO
CTPYKTYpY M Hay4YHBIA ammapaT HCCIIEeIOBAHMUS;
IpUeMbl M CHOCOOBI TIOMCKAa W HAKOIUIEHUS
Heo0XoIMMOM HayuyHOU HH(pOpManuy;

— ¢opMynMpoBaTh TEMY MCCIIEIOBATENbCKOM
paboThl,  nOKa3piBaTh €€  aKTyaJbHOCTb;
COCTABIISATh TUIAH MCCIIEIOBATEIBCKONH PabOTHI;
BBIJIENIATh OOBEKT U MPEAMET UCCIIeA0BATENBCKOM
paboThI;  ompemensATh  HeNb M 3aJauu
UCClleIoBaTeNbCKOW  paboTel;  paboTath  C
pa3sHBIMU MCTOYHUKAMHU HH(OpPMAIHH, TPAMOTHO
LIUTUPOBAThH UX, COCTABIATH OMOIMOrpadruecKuit

3aBeplIeHHs  Kypca

CIIMCOK TII0 TeMe WCCIeAOBaHUs, OQPOPMIATH
oubnuorpaduueckue CCBUIKH; ONpeeNsATh
METOOLI  MCCHENOBATEILCKOM  IEATENBLHOCTH,

COOTBCTCTBYIOIIUC 3a/ladaM UCCIICAOBAHU,

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;

— use the skills of working with various
information resources;

completion of the course,
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pecimMiey; KOPBITBIHIBUIAD TYXKBIPBIMIAY KOHE
JKaJIbLIAY JKacay,

— OPTYpJIi aKMaparThIK PEeCypCTapMEH KYMBIC
icTey AaFablIaphIH MMaliJaTany;

— oneOueTTepai Talgay KOHE KOHCIIEKTTEY
JaFIbUTApbIH; MPOoOJeMaHbl KOK 9IICTEMECIH,
3epTTEYIIH ©3CKTUIIriH HETI3Ney/i; 3epTTey
KBI3BMETIH  VHBIMAACTBIPY  JaF[blUIapblH; ©3
3epTTeYNepiHiH HOTIDKEIEePiH KOTIIIIIK
aIJIbIH/Ia KOpFay JIaFIblIapbIH Tl laiany.

— oopMIATH pPE3yNbTaThl HCCIE0BATENbCKON
paboTbl; (GOpPMYNIHPOBAaTH BBIBOABI M JIENATh
0000IIICHHS;

— HCIIOJIb30BaTh HABBIKU PAOOTHI C pa3IMUHBIMU
MH(POPMAIIMOHHBIMH PECYpPCaMU;

— WCHOJB30BaTh HABBIKM AHAIM3UPOBAHUS U

KOHCIICKTUPOBaHUSl  JIUTEPATypbl;  METOJIUKOM
MMOCTaHOBKHU POOJIEMBI, 000CHOBaHUS
aKTyaJIbHOCTH UCCIICIOBAHHS, HaBBIKAMU

OpTraHHU3aIMK UCCIICIOBATEILCKON JeATEILHOCTH;
HaBbIKAMU MYOJIMYHON 3aIUTBI  PE3YJIbTATOB
COOCTBEHHOI'O MCCIIEIOBAHUSA

— 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

Kypcmuoiy kbickawma masmynot / Kpamkoe codepicanue kypca | Course summary

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

omicrepi.  3eprrey  omicremeci.  FvulbIMU
aKnmapaTThl JKMHAKTay >KOHE OHJIEYy. 3epTTey
YKYMBICBIH J)Kocrapiay, YUBIMAACTBIPY,

KYpbUIBIMBI, O€3eHAIpy JKoHe Kazy. 3eprrey
KBI3METIHIH HOTHXKEJIepiH YCBIHY. 3epTTeyaAeri
rpaduKanbK MaTepuasiap.

HayuHno-nccnenoBarenbekas JIESATEIBHOCTD.
Meroasl Hay4HOro WHCCIEIOBaHHsA. Meroauka
uccrnenoBanus. Hakxomnenne u  oOpaboTka
Hay4HOU nHpOpMAIIHH. IInanupoBanue,
opraHuzanys, CTPyKTypa, oQopMmieHHEe U
HalycaHue HCCIIE0BATEIBCKON paboTHI.
[IpencrasineHue pe3ynbTaTOB UCCIEAOBATEIBCKON
nestenbHocTH. ['paduueckue martepuansl B

HUCCICOJOBAaHNH.

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.

Bazoaprama sncemexuiici / Pykosooumens npozpammet | Programme manager

Tactanos M.T.

Tactranos M.T.

Tastanov M. G.




Okbimy ypoicinoezi 3amanyu 6inim depy mexunonozusacel / Cospemennule 00pazoeamenvrvle MexXHO102UuU 6 yueonom npouecce / Modern educational

technologies are in an educational process

OKy makcamot / Yueonas uenw | Purpose

3amanayu OUTIM Oepy TEXHOJOTHUIAPHI Typaibl
TYCIHIKTEp/II KaJBIITACTBIPY; *KOFaphl MEKTENTE
MaTeMaTHKAJIBIK TOHAEPAI OKBITY KYHeciHmae
OCBI TEXHOJIOTUSUIAP/IbI anpobanusiiay

dopmupoBaHuE MPEACTABICHUI O COBPEMEHHBIX
0o0pa3oBaTeNbHBIX  TEXHOJOTHSX;  ampodanus
JTAHHBIX TEXHOJIOTUH B CHUCTEME MPEIoaBaHus
MaTEMaTHYECKUX AUCLUHUIUIMH B BHICHIEH LIKOJIE

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

Okptmy namuoiceci / Pezyiomameut 00yuenus / Learning outcomes

Kypersr  corTi
ajrymbLiap

— MaTeMaTHKAJIBIK ITOHJEP/II OKBITYABIH 63€KTi
TEXHOJIOTUSUIAPBIH  aTay; Kazipri Oimim Oepy

agKTaFaHHAH KeHiH Oixim

TEXHOJIOTUSUTAPBIHBIH ~ alpBIKIIa  Oenriiepi,
OiniM  Oepy TEXHOJOTHSUIAPBIHBIH — CaMalbIK
epeKIIETITiH, Kazipri oiTim oepy

TEXHOJIOTUSUIAPbIH  KOJIaHYIBIH IIeKapajiapbl
MEH HIapTTapblH, Maii1anany acepiepid, Kasipri
OiniM  Oepy TEXHOJIOTHSIIAPBIH >K00aIaybiH
TEOPHSUIBIK aCTIEKTIEPIH CHIIATTA/IbI,

— 3aMaHayd OuTiM Oepy TeXHOJOTHsUIapbIHbIH
MYMKIHJIKTEpI  MEH  QJeYyeTiH  FBUIBIMU
Tannayabl KYprisy, ouTIM oepy
TEXHOJIOTUSUIApBIH ~ JKolajlay  9licHaMachlH
KOJJlaHy, KeH OulnM Oepy HpakTUKacblHIA
3aMaHayd OuliM  Oepy  TEXHOJOTHsUIApbIH
KOJIIaHY;

— 3amaHayu OuriM Oepy TEXHOJOTHsUIAPbIH
KOJIJaHa  OTBIPBIN,  JKOFapbl ~ MEKTENTe
MaTEeMaTHKAJIBIK MoHAEP I OKBITYIBIH
MPAKTUKAJIBIK JaFAbUIapbIH KOJIaHy

Ilocne  ycmemHoro  3aBeplieHMsi  Kypca
o0yuarwmuecs OyayT

— OIIKUChIBAThb AKTYaJIbHBIC TEXHOJIOTHUHN
IPENoJIaBaHusl  MaTeMaTHYeCKUX  JUCLUILINH;
OTJIMYUTCIIBHBIC IIPU3HAKA COBPECMCHHBIX
00pa3oBaTeNbHbIX  TEXHOJIOTHH, KaueCTBEHHOE
cBoeoOpazue  00pa3oBaTeNbHBIX  TEXHOJOTH,
IPaHULIbl W YCJIOBHS IPUMEHEHUs COBPEMEHHBIX
00pa3oBaTeIbHBIX TEXHOJIOTHU, s dexTor
UCIIOJIb30BaHMS, TEOPETUYECKUE aCIeKThI

MIPOEKTHUPOBAHUSI COBPEMEHHBIX 00pa30BaTeIbHBIX
TEXHOJIOTHI;

— OCYILECTBJISTh HAYYHBIN aHAJIU3 BO3MOXHOCTEN
U TIOTEHIIMAJIa COBPEMEHHBIX O00pa30BaTeIbHBIX

TEXHOJIOT U, MIPUMEHSTh METOI0JIOTUIO
MIPOEKTHPOBAHKS 00pa30BaTEFHBIX TEXHOJOTHH,
NPUMEHATh  COBPEMEHHble  00pa3oBaTelbHbIE
TEXHOJIOTMM B  IIMPOKOW  oOpa3oBaTeIbHON
MPaKTUKE;

— HNPUMCHATH MPAKTUYCCKUC HaBBIKU
npenoaaBaHusaA  MATCMATUYCCKUX JUCHUIIIIMH B

BBICIIIEH IITKOJIE C MCTIOIH30BAaHUEM COBPEMEHHBIX
00pa3oBaTeNbHBIX TEXHOJIOTHI

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

Kypcmoty kvickaua mazmynst / Kpamkoe codepicanue xypca | Course summary

binim  Oepyneri  TEXHOJIOTHUSIIBIK

TACUIIIH ‘ Teopernueckue

OCHOBBI

TexHonormyeckoro | Theoretical foundations of the technological




TEOpUsIBIK  Herizzepi.  Kiaccudukanuscer,
KYPBUIBIMBI MEH €peKIIeIiKTePi, 3aMaHayn Oi1imM
Oepy TEXHOJOTHSJAphlH TaHIAy MAcCeleci.
3amanayn OurtiMm  Oepy  TEXHOJOTHsJIAPBIH
xko0amay. OKBITY TEXHOIOTHUIAPHI, OiiM Oepy
nporieci CyObeKTUIepiHIH oJICYETIH 63€KTEeHIIPY,
OlTiM oepy rporeci CYyOBEKTIIepIHIH
aKnmapaTbIMEH JXYMBIC ICTEY TEXHOJIOTHSIIAPHI,
capanTaMaJbIK-Oaranay TEXHOJIOTUsIIAPhI.

noxxoxa B oOpasoBanuu. Krnaccudukarus,
CTPYKTYpa M OCOOEHHOCTH, MpoOiieMa BBIOOpa
COBPEMEHHBIX  00pa30BaTENbHBIX  TEXHOJOTHIA.
[IpoekTrpoBanue COBPEMEHHBIX
o0pa3oBaTeNbHBIX  TEXHOJIOTHHA. TexHomoruu
00y4YeHHsI, aKTyaJH3ally MOTCHIIHalIa CYObhEKTOB
00pa3oBaTeNFHOTO MPOIIECCa, TEXHOIOTUU PaObOTHI
¢ uHpopManue CcyOBEeKTOB 00pa3oBaTEIbLHOIO
poriecca, SKCIEePTHO-0IIEHOYHBIE TEXHOJIOTHH.

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.

Bazoaprama scemexuici / Pykosooumens npozpammet | Programme manager

VYremucona A. A.

VYremucona A. A.

Utemisova A. A.
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Mamemamukanvlx, pusukanviy sHcane oughghepenyuandvik mernoeynepoin, Kocolmuia mapaynapul / /[onoainumensvrole 21466l MAmMemMamuieckoil
dusuku u ougppepenyuanvnvix ypasnenuit / Additional chapters of mathematical physics and differential equations

OKy makcamot / Yueonas uenw | Purpose

Maructpantthl JudGepeHIHaIIBIK TEHACYIeP
OOlBbIHINIA IIEKapaIbIK €CeNTepaAl ISy YIIiH
MareMaTHKaIbIK ¢buzuka oMiCTEPiHIH
anmapaThlH KOJJAHYFa, OHBIH alABIHAA TYPFaH
ecenTepAl  AYPHIC  TYXKBIPbIMJAyFa  JKOHE
NPAaKTUKAJBIK ~ 1C-OpeKeT  YIIIH  KaXeTTi
MaTeMaTUKalblK (QU3MKa TEHJACYIHIH JKaHa
OeniMIepiH 3epTTeyre Yupery

Hayuutp MaructpaHTa HCIOIB30BATH amnmapar
METOJIOB MaTeMaTHYeCKOW (DM3UKU JUIS PELICHUs
KpaeBblX  3amady 1o  AuddepeHnnaIbHbIM
ypaBHEHUSIM, IPaMOTHO chopMyIHUpoBaTh
IIOCTAHOBKY CTOSIIIMX ME€PE] HUM 3aa4 U U3Y4UTh
HOBBIE pa3Zelibl YpPaBHEHHs MaTeMaTU4YeCKOU
¢bu3uky, HeoOXOoauMbIe JUISI  MPAKTHYECKOH
JESITEIbHOCTH

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 namuorceci / Pesynomamut 06yuenus /Learning outcomes

Kypersl cotrTi asikraranHaH KeiiH Ourim
ajrymbLiap

— TCHJCYMIH TYPiH aHBIKTAy, IIEKeapabIK
ecenTepAid  menriMiH - Taby;  (U3HKAIBIK
MPOLIECTEP/Il MOJETBACY YIIIH TEHACYIEPHi
KOJIJIaHy;

— THIEePOOTATBIK JKOHE napaboJIaibIK

terneynep yuriH Komm eceOiHiH menrimMaepin
Tady;

— TOJKBIHABIK  TEHACYI
OTKI3TIIITIK TEHJIEYI;

— 9p  Typm  Ttunrteri  (runepOoJanbIK,
napalonaiblK KOHE AIITUNTHKAIBIK) JKapThlIai
TYBIHJbLIAP1aFbI nudepeHanIbK
TEeHICYJEepAiH HEri3ri ecenTepiH MIenryaiq
OMICTEPIH MEHTEPY

HIBIFapy;  JKBULY

ITocne  ycmemHoro  3aBeplieHMsi  Kypca
o0yuarmuecs OyayT
— OHNpCaAciIATh THUII YpaBHCHHA, HaxXoaUuThb

pelleHus] KpaeBbIX 3ajay; MPUMEHSITh YPaBHEHUS
JUTSE MOJICTTUPOBAHUS (PU3HUECKUX MPOIIECCOB;

— HaxOmUTh penieHus 3amaud  Kommwm s
ypaBHCHHI THIIEpPOOITUIECKOTO u
MapaboIUYECKOTO TUTIOB;

— BBIBOJUTH BOJHOBOE YypaBHEHHUE; ypaBHEHHE
TEIUIOMPOBOAHOCTH;

— BJIIAACTh METOJAaMU PCIICHNA OCHOBHBLIX 3aJda4

I depeHIMaTbHBIX ~ YpPaBHEHUH B YacCTHBIX
MIPOU3BOIHBIX Pa3INnYHOrO TUIA
(runepOosnyecKoro, napaboJInYEeCcKOro u
AJUTMNITHYECKOTO)

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)

completion of the course,

Ipepexeuzummepi / Ipepexeuzumot / Prerequisites

KomruiekcTi aifHbIMabl (GyHKIIHS TEOPUSICHIH
3epTIey

N3ydenue Teopuu GyHKIIMH KOMITJIEKCHOM
IIEPEMEHHOMN

Study of the theory of the function of a complex
variable

Kypcmoin kbickawa mazmynst / Kpamxoe cooepicanue kypea | Course summary

MoceneHi ayphic KOO JkoHE Ayphic emec | KOppeKTHOCTh MOCTAHOBKM 3ajau M mpumepsl | The correctness of the problem statement and
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TarcChIpMaTapabIH MBICAJIAAPHI.
MareMaTHKalnblK ~ (QuU3MKa TEHACYJIEpi MeH
eKiHII  perTi JepOec  TYBIHIABUIAPHL  Oap

TEHJCYJIEp JKYHECIH JKIKTey JKOHE OJIapIibl
KaHOHJBIK Typre kenrtipy. [amam6Gep, [lyaccon
xkoHe Kupxrod dopmynanapel. roamens
dopmynacel KoHE OHBI TETEPOTeHJIl TEHILY
ymrin Ko mocenecin miemy YIniH KOJJIaHy.
Komm eceGiHiH XbUTy OTKI3TIIITIK TEHCY YILIIH
menrimi.  [lyaccon  ®@opmynacel.  Apanac
ecenTep/i MeNryIiH )KaIFbI3/IbIFHI .

HEKOPPEKTHO IIOCTaBJIEHHbBIX 3a7ad4.
Knaccudukanmss ypaBHEHUN MaTeMaTHYECKOU
(GU3UKK W CHUCTEM YpaBHEHHH C YaCTHBIMH
MIPOU3BOIHBIMU BTOPOTO nopsika u
NpUBEJACHUE HUX K KAHOHUYECKOMY BUIY.
®opmynnl Jlamambepa, [lyaccona u Kupxroda.
@opmyna [lroaMens ¥ €ro NPUMEHEHHS IS
pemenus 3anauyn Komwu 1 HEOZHOPOIHOTO

ypaBHeHus. Pemenue 3agaun  Komwm s
ypaBHeHus  TtemionpoBoaHoctu.  Dopmyna
Ilyaccona. EnnHCTBEHHOCTH peueHus

CMCIIAaHHBIX 3aAa4.

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.

Ilocmpexeusummepi / Ilocmpexseusumet | Postrequisites

DOBOJIIOLUSIBIK TEHJACYIIEPAIH KOl IePUOATHI
HICITIMICPiHIH TYPaKTHUIBIFbI

Y CTONYUBOCTH ITOYTH MHOTOIIEPUOIUYECKUX
pELIeHNH YBOJOIMOHHBIX YPAaBHEHUU

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

Bazoapnama scemexuwiici / Pykosooumens npozpammot | Programme manager

blcmaryn P.C.

‘ blcmaryn P.C.

Ysmagul R.S.
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Jugppepenyuanovik-unmezpanovi menoeynep / Jlupgpepenuyuanvno-unmezpanovnote ypasnenus | Differential-integral equations

OKy makcamut / Yueonas uenw | Purpose

MarucTtpanTrap/ b b depeHIraIIbIK-
MHTETpaJIBIK TEHJEYJIep MEH OJapblH Keioip
KOCBHIMIIAJIAPBIH eIy OICTEpiH 3epTTeyre
yipery. JudhepeHnmanpIK-UHTEr pajIbIK
TEHJCYJep TEOPHUACHIHBIH TapUXBIH 3EpPTTEy
KOHE OCHl TEHJICYJIEP TEOPUACHIH KOJIJIaHy
apKbUIBl ~ HICHIUIETIH  MOCeNeNepAiH  Herisri
TYpJIEpiH KapacThIpy

Hayunth MarucTpaHToB  HCCIEI0BaTh METOIbI
pereHus muddepeHInaTbHO-HHTETPATTLHBIX
YpPaBHEHUH W HEKOTOPBIX HX IPWIOKCHUH.
Nzydenue ucropuu teopun nuddepeHanbHo -
UHTETPAJbHBIX YPaBHEHUH M PAcCCMOTpEHHE
OCHOBHBIX THUIIOB 3a/1ay, PEIIaeMbIX C MOMOIIbIO
MPUMEHEHHS TEOPUH ATUX YPaBHEHHH

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 00yuenus / Learning outcomes

Kyperbl coTTi  asiKraraHHaH KeiiH Ourim
ajlymbLiap

—  muddepeHIHaAIIBIK-UHTETPATIBIK
TEHJCYJICp TCOPHACHIHBIH JTaMYybIHBIH HETi3Ti
KE3CH/IepiH aHbIKTaY;

— MareMaTuKa MEH apaThUILICTaHYIbIH 0acka
caJlajlapblHIa Jla OChl TEOPUSHBIH  ©3apa
OaiilaHbBICHI MEH ©3apa dCepiH Oenriney;

— Keke FampIMaapibiH  auddepeHImanibk-
WHTETPAJIBIK TCHJCYJIEP TECOPHUSACHIH JaMBITYFa
KOCKaH YJIeCiH HaKThlIay;

— 3 OUTIMIH IPAaKTUKAJIBIK €CenTepl IIeryre
KOJIJIaHy, MPaKTUKAIA TYBIHIANUTHIH
Mocenenepai o3  OeTiHIIEe 3epTTey  YIUiH
MaTeMaTUKAJIBIK 9/1e0MeTTI Nananany

IMocae  ycmemrHoro
o0yyarommecsi OyayT
— BBIABJIATH OCHOBHBIE 3Tallbl Pa3BUTUS TEOPHUH
Qg QepeHIaTbHO-HHTETPATbHBIX YPAaBHEHHIA;

— yCTaHaBJIMBAaTb B3alMOCBS3b U
B3aMMOBJIMSIHUE OTOM TEOPUM M B JIPYrux
oOyactell MaTEMaTUKU U €CTECTBO3HAHMUS,

— OIpenensaTh BKIAJ OTACIbHBIX YYEHBIX B
pa3BuUTHE TEOpUHU T depeHIaIbHO-
MHTErpalbHbIX YPaBHEHUH;

— TPUMEHATH CBOM 3HAHHUS K  PEIICHHUIO
MIPaKTUYECKHUX 3ajad, 10JIB30BATHCS
MaTeMaTU4eCKON JITEPATYPOM JUTS
CaMOCTOSITEIILHOTO U3Y4YCHHUS BOIIPOCOB,
BO3HUKAIOIINUX Ha MPAKTUKE

3aBeplIeHHs  Kypca

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

Ilpepexsuzummepi / lIpepexeusumut / Prerequisites

KomruiekcTi aifHbIManbl GyHKIMS TEOPUSICHIH
3epTIey

N3ydenue Teopuu GyHKIIMH KOMITJIEKCHOM
IIEPEMEHHOM

Study of the theory of the function of a complex
variable

Kypcmoiy kbickawa mazmynst / Kpamxoe cooepycanue kypca | Course summary

JuddepeHunanabIK-nHTErpaIIbIK
TeHAeYyJepAiH kikTemyi. @Dpearoinbm  MeH
Bonbreppin CBI3BIKTBIK WHTETPAJIJIBIK

Knaccudukanus b depeHInanbHO-
MHTETPAIBHBIX YpaBHEHUM. JInneinsie
WHTETpAJIbHBIE  ypaBHeHHs  @Ppenroipma |

Classification of differential-integral equations.
Linear integral equations of Fredholm and
Volterra. Singular integral equations. A method of
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CHUHTyISpIIBIK
HuTerpannbik

TeHJCYIepi.
TEHJICYJIED.

memynin OipTiHmen >KybIKTay omici. Jlarumac

TYPJICHIIpYJIEPiH KOJIAaHY.

WHTETPAIIBIK
TeHJEYJIepIi

BoubTeppa. CunrynspHbie HWHTETPaJIbHbIC
ypaBHEHHUS. Merton MOCIIeI0BATEIbHBIX
NpUOMKEHUNA NI PEHICHHsS] WHTETPaIbHBIX
ypaBHEHUH. [Ipumenenue  mpeoOpa3oBaHUi
Jlanunaca.

successive approximations for solving integral
equations. Application of Laplace transforms.

Iocmpexeusummepi / Ilocmpexseusumet | Postrequisites

DBOIOLUSIIBIK TEHIACYIIEPAIH KOT ePHOATHI
HICNIMICPIHIH TYPaKThUIBIFBI.

Y CTOMYMBOCTh NOYTH MHOTONIEPUOAUYECKUX
pEUICHU YBOJIIOIIMOHHBIX YPaBHEHUI.

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

Bazoaprama sncemexuiici / Pykosooumens npozpammet | Programme manager

blcmaryn P.C.

blcmaryn P.C.

Ysmagul R.S.
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Ananumukanvlx, QyHKUuANAPObLIH, 2e0MempuanslK Kacuemmepi / I eomempuueckue ceoiicmea anaiumuieckux Qynkuyui /

Geometric properties of analytical functions

OKy maxcamut / Yueonasn uens | Purpose

MarucTpanrrapapl  CKalsgp KoHE BEKTOPIBIK | O3HAKOMIICHHE MarucTpaHTOB ¢ | Acquaintance of undergraduates with the
epicTep TECOPUSCHIHBIH HEri3ri epexenepiMeH | pyHaameHTanbHbIMM  nodokeHusimu  teopuu | fundamental provisions of the theory of scalar and
BEKTOPJIBIK  Talgaylbl  KOJJaHy  HETI3IHIE | CKAIIPHBIX M BEKTOPHBIX moijicii Ha ocHoBe | vector fields based on the application of vector
TaHBICTBIPY, COHJAH-aKk  OJapIblH  OPTYpJIi | IPUMEHEHHsT BEKTOPHOrO aHaim3a, a takxke | analysis, as well as strengthening the skills of
MEXaHUKAJIBIK, JKOHE (bU3MKAJIBIK | 3aKpEIUICHUE HaBBIKOB seruncienus | calculating curvilinear, surface and multiple
KOChIMIIIaJIapbiHa Oaca Hazap ay/Japa OTBIPHIIN, | KPUBOJMHEHHBIX, MOBEPXHOCTHBIX M KpaTHbIX | integrals with an emphasis on their various
KHCBIK  CBI3BIKTBI,  O€TTIK  JKOHE  €CeNiK | HHTErpajioB C akIeHTOM Ha pasnuunbie ux | mechanical and physical applications
UHTETPAIIAP/IbI €CCNTEY NaFIbUIaphIH OCKITY MEXaHUYCCKHE U (PU3NUCCKHUE TPUIIOKCHUSI

Oxvimy namuorceci / Pesynomamut 06yuenus /Learning outcomes
Kyperbl  corri  asikraranHan keiiin  Oiiim | Ilocsie  ycmemnoro  3aBepmienmsi  kypca | After successful completion of the course,
aJIymbLIap odyuarommecst OyayT students will be
— KOMIUICKCTI  aiiHbIMalibl  (YHKUMSUIAPIbIH | — ONpEACNATh  COBpEeMEHHble  Hampasienus | — t0 determine the current trends in the
TFEOMETPHUSUIBIK TEOPUSACHIH, aTam aiWTKaHmaa, Oip | pa3BuTus reomerpuyeckoit teopun (yukuuii | development of the geometric theory of functions
KAaIbIPAKThI byHKIMsIIap TEOPUSCHIH | KOMIUIEKCHOTO IepeMeHHoro, B uactHoctH, | Of a complex variable, in particular, the theory of
JIAMBITYTBIH 3aMaHayu OarbITTapblH, | TECOPUH OJHOJMCTHBIX (yHKIMIA, ocHoBHbIC | Single-leaf  functions, the basic sufficient
AQHAJMTUKAIBIK QYHKIUSUIAPIBIH Oip KarbIpaKThl | TOCTATOYHbBIC YCIIOBUS onnonuctHoctH | conditions for single-leaf analytical functions and

GYHKUIMSIIApABIH HET13r JKeTKUTIKTI IIapTTapbiH
MKOHE oJIap/ibl KOJIAAHY bl aHBIKTAY;

— AQHATUTHUKAIBIK (QYHKUMAIAPIbIH JKETKUIIKTI
KEeH KJacTapblHAa Oara aimy JKOHE oJap/sl
AQHATUTHKAIBIK (DYHKISUITAPIBIH TEOMETPHSIIBIK
KaCHUEeTTEpIH 3epTTeyre >kKoHe Oip KambIpaKThl
GYHKUMSIIApABIH — JKETKUTIKTI  KaFJaiapbiH
KYPY/Ibl KOJIJIaHYy;

— AQHWINTHKAIBIK (QYyHKOUSIIAp MEH OJapablH
KOCBIMIIIAJIAPBIHBIH o1p JKaIBIPAKTHI
byHKuMsIapAbiH - Oaramapbl  MEH  KETKUTIKTI
MIapTTapblH  KypyFa KaTBICTBl OaFbIHY JKOHE

AHAIUTUYECKUX (PYHKUIMN U UX IPUMEHEHHUE;

— IOJy4aTb OLEHKH B JOCTATOYHO IIMPOKHUX
KJlaccaX aHaJIMTHUYECKUX (QYHKIUMH U HX
IMPUMEHATh K MCCIEJOBAHUIO T'€OMETPUYECKUX
CBOMCTB AHAIUTUYECKUX ¢byHKIMI 51
MIOCTPOEHUIO JOCTaTOYHBIX YCIIOBUM
OJIHOJIMCTHOCTH;

— MWCIOJB30BaThb METOAbl IMOJYMHEHHOCTH U
CUMMETpU3ALUU IPUMEHUTENIBHO K IIOCTPOCHUIO
OIIEHOK " JTOCTATOYHBIX YCJIIOBUH
OJTHOJIUCTHOCTU AaHAJIMTHUYECKUX (PYHKIUH M MX
MIPUIIOKEHU

CUMMETpHUsJIAY 9/IICTEPIH KOJAAHY

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

Kypcmoin kbickawa mazmynst / Kpamxoe cooepicanue kypca | Course summary
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Kommekcri cannapasiy Oetinenenyi. Kommekeri
ailHBIMaJIBIHBIH muddepeHIangaHaTbIH
¢byHkuusaapel (reoMeTpHsuiblK  acrnekT). Komm-
Puman maprrapsl. bip skanbipakTsl GyHKIUSIAP.
Kondopmsr OcitHeneymnep. bip
JKaAINBIPAKTBUILIKIICH Oaiytanpic. barbiHy ojici
xoHe Jlemma IlIBapuThiH ky#eni ¢yHKUUIapABI
Oaranaybl. barbIHy 9/iciHE HETI3ENTeH TYPAKThI
(YHKIUSHBIH HAaKTHl JKOHE OWJAH UIBIFAPBUIFAH
Oediri OobIN TaOBLIATBIH MOIYJBIIK Oarazap.ibl

any. CuMMeTpUSIIBIK OarbIHBIIITHUIBIK,.
M Taitnepaiy CUMMETPHUSICHI (TYy3ymeH
canmpICTBIpMalbl - Typae). llonawmanelH —AeHrenex
CUMMETPHSICHI (>xapTbLIait TY3yMEH
canmpICTBIpMainbl - Typae). Jlenec  dyHkusuiap
kinacel. JKynaei3 Topizal  GyHKIuUsIap KIIACHI
TypaxTsr GyHKIUSITApABIH KYIIBI3IBIK
KPUTEPHIAL. bepnankuiinig HHTETPaIJIbI
ONEPaTOPBL.  O-KYIABI3  TOpi3Al  (QyHKIUsIIAp

kiachl. TypakThl QYHKUMSIAPABIH O-KYJJIBI3IBIK
KPUTEPHIAL.

N3o6pakenue KOMILJIEKCHBIX qHCe.
Jubdepenuupyembie GYHKIHH KOMILIEKCHOTO
IIEPEMEHHOI0 (reomeTpuyeckuit aCIIeKT).
VYcenoBus Komm-Pumana. OIHOJINCTHBIE
¢ynkuuu. Kondopmusie orodpaxenus. CBssb ¢
OJTHOJIUCTHOCTBIO. MeTo] MOAYMHEHHOCTU H
OLIEHKU peryisipHbIX ¢ynkuuii Jlemma IlIBapua.
[Tonydyenue oueHOK MOAYJsA, NEUCTBUTEIbHON U
MHHUMOH 4acTH PEryJIsIpHON (YHKIUU HAa OCHOBE
MeToJla MOTYMHEHHOCTH. CUMMeTpu3aluoOHHas

nogunHeHHocTh. Cummerpuzauus [lTeiinepa
(OTHOCHTEIBLHO IPSIMOiA ). Kpyrosas
CUMMETpHU3ALIUS [Tonua (OTHOCHUTETBHO
nonynpsmoii). Krnacc BbIMyKIbIX  (DYHKIUH.

Knacc 3Be3mooOpasubix ¢yHkumii. Kpurepuit
3Be3000pPa3HOCTH  PEryJSpHBIX  (YHKIIHH.
Nurerpansnsiii onepatop bepranxoro. Knace a-
3Be37000pasHbix  (yHkuui. Kpurepuwit  o-
3BE3/1000pa3HOCTH PErYISAPHBIX (DYHKITHIA.

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.

Bazoapnama scemexuwici / Pykosooumens npozpammot | Programme manager

Maiiep ©.D.

‘ Maiiep ©.D.

Mayer F.F.
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bip srcanvipakmut pynxyusnap sncane onapowt Konoany / Qononucmusie pynkyuu u ux npumenenue / Single-leaf functions and their application

OKy makcamut / Yueonas uenw | Purpose

MarwucTtpaHTTapapt Kypaeni aiiHpIMaITbl | O3HAKOMIICHUE MarucTpaHTOB c | Acquaintance of undergraduates with the
GyHKIUSTIAPABIH T€OMETPHUSIIBIK, TEOPHUACHIHBIH | (DyHIaMEHTAIbHBIMU nonoxenussmu | fundamental provisions of the geometric theory of
HETI3rl  epexeliepiMeH,  aram  aWTKaHJa | reoMeTpudeckoi Teopuun GpyHKimit kommuiekcuoro | functions of a complex variable, in particular, with
AQHATUTHKAIBIK ~ (YHKIUIAPABIH  KETKUIIKTI | IEPEMEHHOTO, B YacTHOCTH, ¢ ocHOoBHbIMHU | the main results under sufficient conditions for the
OipKeNKiIiK JKaFIalbIHIaF bl HETI3r1 | pe3yibTaraMi B JIOCTAaTOYHBIX  ychoBusix | univalence of analytic functions
HOTH)KEJIEPMEH TaHBICTHIPY OJTHOJINCTHOCTH aHAJTUTHYCCKUX (DYHKI[HIA

Oxvimy nomuaiceci / Pezyiomamut 00yuenusn / Learning outcomes
Kypcerbl corri asikraranHaH keiiin Oiaim | [Tocie  ycmemnoro — 3aBepmienusi  kypcea | After successful completion of the course,
aJrymbLiap odyuarommecsi OyayT students will be
— OafplHY JKOHE CHMMETpHsUIAy OJICTEpiHIH | — OMHMCHIBATh OCHOBHBIC TOJIOKEHHsS MeTonoB | — to describe the main provisions of the methods
HeT13ri epexKeepiy, oip JKambIpakThl | OJYMHEHHOCTH W CcUMMeTpu3anuu, ocHoBHbie | Of subordination and symmetrization, the main
GYHKIMSUIAPABIH - HETi3ri  iIKi  CHIHBINITAPBIH | MOKJIACCHI OJHOJIUCTHBIX byHKIHi u | subclasses of single-leaf functions and the
KOHE  OJapAbl  KOJJaHy  MYMKIHAIKTEpiH | BO3MOXKHOCTH MX MPUMEHEHHUS, possibilities of their application;
CHIIATTanIbI; — to obtain estimates in sufficiently broad classes

— AQHAIUTUKAIBIK (QYHKIUSUIAPIBIH JKETKUTIKTI
KeH KJacTapblHIa Oara ajy XKOHE OJIap.IblH

Herizigae  Oip  JKambIpaKTBIH  KETKUIIKTI
OeInrijepid Kypy;

— aHATUTHUKAJIBIK GbyHKIMSITapAbIH
OIpTYTAacCTBIFBI MEH OJapAblH HMHTETPAJIbIK
KOPIHICTEPAIH  TI'€OMETPUSIIBIK  KACHETTEpIH
3epTreyre KOJIAaHBLTYbIHBIH JKETKUTIKTI
IapTTapsl MEH OarajapblH KypyFa KaTbICTHI
OarblHy  KOHE  CHUMMETpHsUIay  OJICTEpiH
KOJIJaHY

— HOJY4YaTb OLCHKU B JOCTATOYHO MIMPOKHUX
KJIaCCaX aHaJIMTHYCCKHX (bYHKI_II/Iﬁ U Ha OCHOBC

HHUX CTPOUTH JOCTAaTOYHBIC IIPpHU3HAKN
OAHOJIMCTHOCTH,
— HCIIOJIB30BaTh MCETOJABI ITOJYUMHECHHOCTH U

CUMMETPHU3ALMU IPUMEHUTENBHO K ITOCTPOCHUIO
OLICHOK U JTOCTAaTOYHBIX YCIIOBUH OJHOJIUCTHOCTH
AQHAINTUYECKUX (QYHKIMA U HUX TPUIIOKEHUH K
HCCIIE0BAHUIO F€OMETPUYECKUX CBONCTB
MHTETPAIBHBIX MPEICTABICHUN

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

Ilpepexsusummepi / lIpepexeuzumul / Prerequisite

S

KomruiekcTi aifHbIManbl GyHKIHS TEOPUSICHIH
3epTIey

N3ydenne Teopuu QyHKIIMH KOMITJIEKCHOM
IIEPEMEHHOMN

Study of the theory of the function of a complex
variable

Kypcmoiy kbickawa mazmynst / Kpamxoe cooepicanue kypea | Course summary

Henec ¢yHkumsmap knacel. JKyinael3 Topizai

Kiacce

GyHKIUSIap Kjachkl. Y peTTl JAEpIiK JeHeC

3B€37]000pa3HbIX  (QYHKIIHH.

BBITYKJIBIX Knacc

(byHKIHIA.

Knacc  ¢ynxnui,

A class of convex functions. A class of star-
shaped functions. A class of functions almost
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byHKUMsATap KIAcel. Y PETTI OWIarbl OCh
OarpITBIHAAFBl  JOHEC (QYHKIUSUIAD  KIIACHI.
barpiHy JKOHE CHUMMETPHSUIAY JKOHE TYPaKThI
byakumsutapael - Oarasiay  omici.  Typaktsl
byHKUMsIapABIH Oip KanbIpakThl (YHKIUSHBIH
KETKUTIKTI OenriiepiH Kypyra OaFbIHY JKOHE
CUMMETpHUsJay  onicTepiH  Kongany.  bip
JKaIbIPAKTHI (G YHKIMSIHBIH JKETKUTIKTI
[IAPTTAPBIHBIH Kei0ip KOChIMIIIATIApPHI.

MOYTH BBIMYKIBIX mopsaka Y. Kimace (yHkmii,
BBIIIYKJIBIX B HAIPaBICHUM BOOOpaXkaeMoil ocw,
nopsaka  y.  Merox  NOOJYMHEHHOCTH U
CUMMETPU3ALIUU U OLIEHKU PETYJISIPHBIX (QYHKLIH.
[IpuMeHeHHE  METONOB  IOJYMHEHHOCTH U
CUMMETPU3ALMA K IIOCTPOCHHUIO JOCTATOYHBIX
IIPU3HAKOB OJIHOJIMCTHOCTH peryispHbIX
¢byHkuuid. HekoTopble NpuiioKeHus J0CTaTOYHbIX
YCJIOBUIA OJJHOJIUCTHOCTH.

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.

Bazoaphama sicemexuici / Pykosooumenw npozpammut/ Programme manager

Maiiep ©.D.

Maiiep ©.D.

Mayer F.F.
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Hlewim Kaowvinoay adicmepi / Memoowt npunamus pewenuit / Decision making methods

OKy makcamut / Yueonas uenw | Purpose

DOKOHOMHUKAIBIK OOBEKTUIEPII 3epTTey >KoHE
Tajjay YINH [alJalaHbUIAThIH  IHEIIiMICD
KaObUIIay TEOPUSIIAPBIH TEOPHS JKOHE MPAKTUKA
omicTepimMeH, TEOPHSITBIK HET13/1ered
mIemiMaep i azipiiey omicrepi MeH
QITOPUTMICPIMEH TAHBICTBIPY; IKOHOMHUKAIIBIK
Tajaayabl OpbIHAAY, KOMBUIFaH MIHACTTIH Y3/iK
MIENIMIH 137Iey YIIIH IICMIMAEp TaHIAy MXOHE
KaObUIIay omicTepi MeH paciMaepiH THiMl
KOJITAaHY/IbIH MPAKTUKAJIBIK JIaFIbLIAPbIH
KAJIBIIITACTRIPY; OUTIM aylIbuIapaa aiKbIHIBIK
KargaiibiHga Ja, OeNrici3fiK JKOHE ToyeKel

O3HaKOMUTh C METOJIaMU TEOPUU U TMPAKTUKU
TEOPHUH NPUHATUS PELICHUH, UCTIOIb3YEMBIMU IS

WCCIICIOBAaHUS W aHAllM3a  IKOHOMUYECKUX
O0OBEKTOB, C METOJAaMH W  AITOPUTMaMHU
BBIPA0OTKH TEOPETUUECKHU 000CHOBAaHHBIX
peIICHMIA; ¢dbopmupoBaHue NPaKTUYECKUX

HAaBBIKOB () ()EKTUBHOTO MPUMEHEHUSI METO/IOB U
IpoIeayp BBHIOOpPA W TPHHATHS PEUICHUH UIs
BBITIOJTHEHUSI SKOHOMHYECKOTO aHalu3a, IOWCKa

Ty4yIIer0  pelIeHHs] TOCTaBJICHHOW  3aJayu;
yriryoneHne y oOyJaromuxcsi 3HaHUM B 00JacTu
METOJIOB  OTBICKAHMSI  JIYYIIUX  BapHaHTOB

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

KargalplHIa g4 OICHIMACPAIH  Y3[IK | pelIeHui, Kak B YCIOBHSIX ONMPEICTIEHHOCTH, TaK U
HYCKaJlapblH Ta0y OMICTepi  CalaChIHIAFbI | B YCIOBUSIX HEOIPEACIEHHOCTH M PUCKA
OlTiMTi TepeHIeTy

Oxvimy namuorceci / Pesynomamut 06yuenus /Learning outcomes
Kyperbl corri askraranHan Keiiin Oimim | [Tocoie  ycmemHoro  3aBepmienmsi  Kypcea | After successful completion of the course,
aJymsLIap o0yuarommecst OyayT students will be
— menrnmMaepai TaHJIQY ONICTEpiH, | — OmpeAeNsaTh METOABI  BbIOOpa  pemieHwid, | — to determine the methods of choice of
apTBHIKIIBIIBIK — KaTBIHACTAPbIH, MaiIaIbUIbIK | OTHOIICHHSI NPEANMOYTEHHIH, ¢byukuuu | solutions, preference relations, utility functions,
(bYHKIHSIIapBIH, KPUTEpUIIIepi; KOIl | TIOJIe3HOCTH, KPUTEPHH; ocobenHoct | criteria; features of multi-criteria tasks, methods of
KPUTEPUIIIK MIHACTTEPIH epeKIIeNiKTepiH, | MHOTOKPUTEpUATIbHBIX 3a/a4, MeTonsl cBeneHus | reducing multi-criteria tasks to single-criteria;
Ken KPUTEPHIAITIK MiHAETTEPI1 Oip | MHOTOKpUTEPHAIHLHOMN 3a7auu K | principles and methods of individual and group
KPHUTEPUITIKKE JCHIH a3alTy OIICTEpiH; *KEKe | OMHOKPUTEpUAbHON;, NpPUHIMIBL ©u  MeTonsl | Selection;

KOHE TONTHIK TaHAAyJAblH NPUHIUNOTEP] MEH
O/IICTEPIH aHBIKTAY;

— CEHIMIIIIK, TOJBIK €MEC CEHIMIUIIK KOHE
YKaH)KaJl KarJalblHIa 0acKapylbl HIemiMaepal
a3ipiiey *oHe KaObU1lay YIIiH HIeHIiM KaObuiaay
omicTepi OOWBIHIIA ayFaH OUTIMACPIH KOJIJIaHY;
aHBIK eMec 0acTarlKbl JepeKTepMEH Heri3ziereH

memimMaepal Taoy;

WHIUBUAYAIBHOTO U TPYIIOBOTO BHIOOPA,

— TPUMEHATH TOJIYYCHHBIC 3HAHHS O METOJaM
MIPUHATHS PEIICHUH I BBIPAOOTKH W MPUHSTHS
YIPaBJISIONIAX pereHuit B YCIIOBHSIX
ONPEACICHHOCTH, HEIMOJHON ONpPEeNeICHHOCTH |
KOH(JIMKTA; HAXOJIUTh OOOCHOBAaHHBIC PEIICHUS
MIPU HEYETKUX UCXOAHBIX JAHHBIX;

— to apply the acquired knowledge on decision-
making methods to develop and 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-
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— DSKOHOMHKA MEH OacKapy/a memriM Kadbuiaay
o/icTEepiH KOJJaHy; 3KOHOMHUKAIBIK Talaay/abl
OpBbIHAY YIIIH TaHJAAy >KOHE IIeNiM KaObuiaay

omicTepi MEH pociMIEpiH THIMAL KOJJIaHY
JaFabUIaPHI;

— ImemriM  KaOeuigay — oumicTepiH, — OipHere
KpuTepHiiiep OoiblHIIAa Hemece OipHeme
capanibLIapIbIH KaJlaybl Heri3iaae

Oanmamayiappl capanay ToCUIIepiH; Oenrici3mik
MeH JKaHXall JKardalblHIa WICHIM KaObuiaay
onicTepiH; aHBIK eMec OacTamKbl JepeKTepMeH
Heri3fieNired IenriMaep KalObuigay TociaaepiH
alKpIHAAQY

— HCNOJb30BaTh METOABI NPUHATUSA DPELICHUN B
SKOHOMHUKE YIIPABJICHUY; HaBbIKAMU
3¢ (GEKTUBHOIO IPUMEHEHHSI METOJIOB U NIPOLEAYD
BbIOOpa M TMPUHATHS PEIICHUH sl BBITOTHEHUS
9KOHOMMYECKOTO aHAIN3A,
ONPEACIATh  METOJBI
Croco0bl  pPaHKUPOBaHMUS  aJIbTEPHATUB  IpU
HECKOJIBKMX  KPUTEpHUAX HWIM HAa  OCHOBE
IIPEANIOYTEHUN HECKOJIBKUX JKCIIEPTOB; METOJBI
MIPUHSTHS pelIeHuin B YCIIOBHSIX
HEOIPEJICICHHOCTH U KOH(QUIMKTA;  CIIOCOOBI
MPUHATUS 0OOCHOBAaHHBIX PEIICHUN TPU HEYETKHX
HCXOJHBIX JIaHHBIX

n

NPUHATUS ~ PEIICHHH,

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

Kypcmuoiy kbickawma mazmynot / Kpamkoe codepicanue kypca | Course summary

Kipicne. [IloHHiH Herisri TYCIHIKTepI MeEH
omicHaMaibIK Heriznaepi. OHTAMIBI memiMaepIi
i3ney omictepi. Kem emmemuinik >karnaibiHIa
menriM Kadpurgay. CapanmbuiapIslH KajJayblH
€CKepe OTBHIPHIN, OanaManapisl pPeTKe KenTipy.
Tonteik TaHnmay. benrici3gik mHeH KaKTBIFBIC
KargaWplHAa — IIEHIM KaObLIAAY. 0713151
MOJIeTIBICpl KOHE T.0. TOYEKeN JKarJalbIHJIa
LIEIIM KaObLIIaY. CTaTUCTUKAIBIK
HIeMIMIAEPIIH ~ TEOpPHsIChl ~ MEH  9JICTepl.
BynbiHFBIp KaFqainapaa meniM KaObuiaay.

Beenenue. OcHOBHbIE MOHATHUSA u
METOJI0JIOTUYECKUE OCHOBBI JIACLUTIIUHBI.
Meroasl  MOMCKA  ONTUMAJbHBIX  PEIICHMI.
[Ipunstue pelLIeHn I B YCIIOBUSAX
MHOTOKPUTEPUAIIBHOCTH. YnopsaoueHue
aIbTEPHATHB HA OCHOBE Yy4Ye€Ta MpPEANOYTCHUI
aKkcnepToB.  ['pymnmoBoi  BeiOOp.  [lpunsTHe
pELIEHHI B YCIOBUSX HEONPEAECICHHOCTH U
koH(pmukra. Urposeie momenu [IP. Ilpunstue
peuieHuil B yCIOBUAX pUCKa. Teopus M MeTOIbl
CTaTUCTUYECKUX perieHui. [IpuHsaTrue pemennii B
HEUYETKUX 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.

Bazoapnama scemexwici / Pykosooumenwv npozpammot | Programme manager

Tactanos M.T.

‘ Tactanos M.T.

| Tastanov M. G.
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Kyiienix manoay adicmepi / Memoowvt cucmemnozo ananuza / Methods of system analysis

Oky makcamot / Yueonasn yenwv/ Purpose

Haxktbl iporiectep MeH 0OBEKTIIEPAL JKYHeN Tanaay
CalaChIHJIaFbI KY3bIpeTTEep/Ii KaJIBIITACTHIPY,
MaTeMaTHKAJIBIK  OMICTEp  HETI3IHAEC  OJapbIH
KACHETTEPiH 3epTTey

dopMUpOBaHUE KOMITETCHEIMH B 00JIACTH CHCTEMHOTO
aHanM3a  peajbHBIX  TPOIECCOB W OOBEKTOB,
HCCIIEZIOBAHUS MX CBOMCTB HA OCHOBE MAaTEMATUYECKUX
METOIOB

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

Oxvimy namusiceci / Pezynismamot 06yuenusn /Learning outcomes

Kyperbl  ¢dTTi  asiKTaFaHHaH KeiliH  Ouiim
aJymsLiap
— OKYHMeNmiK  TanfayAblH  HeTi3ri  YFBIMAApPbIH,

KYHenaepal MOJENbIeY TICUIAEPiH, OOBEKTLIEPIiH

MHTETPAIIBIK ~ KAaCHETTEpiH Oarajiay  oJICTEpiH,
OOBEKTUIEpAIH  JKYMBICBIH  Taljgay  oficTepiH
curmarTay;

MOHJIIK calla TEpPMHUHIEPIMEH KYMBIC icTey,
yiipeHreH ojicTepAi NpPaKTHKAIBIK MbIcaliap MeEH
ecenTepae KOJNIaHy, albIHFaH HOTWDKEJEPHAl JYpBIC
TYCIHAIPY;

JepEKTep/i JKUHAY JKOHE OHJICY, 3aHIbUIBIKTap/IbI
KYpy JkKoHe e3apa OailylaHbICThI (haKTopiap KyHeciH
azipiey

IMocue yCIELIHOTro 3aBepLIeHNs Kypca
o0yuyarouuecst OyayT
— ONHUCHIBAaTb OCHOBHBIC IOHATHUS  CHUCTEMHOTO

aHanmM3a, MOAXOAbl MOJICIUPOBAHUS CHUCTEM, METOJBI
OLCHKN HHTCIPAIbHBIX CBOMCTB 06’LCKTOB, METOAbI
aHanm3a (yHKIIMOHUPOBAHUSI OOBEKTOB;

OMIEpUPOBaTh TEPMUHAMH MPEIMETHONH O0O0IaCTH,
HCIIOJIBb30BaTh M3YUCHHBIC MCTOJAbI HAa IMPAKTHYCCKUX
npuMepax M 3agadax, IMpaBUIJIBHO HMHTCPIPETUPOBATH
TIOJTyYCHHBIE PE3YIBTATHI;

MOJTy4aTh cOOp M 00pabOTKH JaHHBIX, MOCTPOCHUS
3aKOHOMEPHOCTEH " pa3paboTKu CHCTEMBI
B3aMMOCBSI3aHHBIX ()aKTOPOB

After successful completion of the course, students
will be

to describe 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

Kypcmuiy kvickawa mazmynot / Kpamkoe codepacanue Kypea | Course summary

XKyitenik TannaynblH HETI3ri TYCIHIKTEpi, MiHIETTEpl
xoHe mpuHImnTepi. JKyHenepaiH KypbUIBIMBI MEH
KBI3METIH CHUNATTAaUTBIH YFeIMIap. JKyienepmiy
xikremyi. JKyienmik TanmaynblH ~—capanTamalibiK
omicrepi. Xyiienepai ¢opmau3anusianfad YChIHY
omictepi, "Mura madybuUIbl", "HIACSITIAPABI YIKBIMIIBIK
regepanusuiay”, "cClieHapwiiyep''CHUSAKTBI  IICTEp.
Makcartbl GyHKIMS. MaremaTuKabIK
OarapiaManay/blH CaHJIbIK 9JIICTEPI.

OcHOBHBIE NOHATHSA, 33Ja41 U MPUHLMIIEI CHCTEMHOTO
aHanuza. [loHATHS, XapakTepu3yIOUIHe CTPOCHHE H
¢yHkunonupoBanue cucreM. Kimaccudukanus cucrem.
OKcIepTHBIE METObl CHCTEMHOIO aHajiu3a. MeToabl
(hopMaTM30BaHHOTO TPEJCTABICHUSI CUCTEM, METOJBI
TUIIA «MO3TOBOM aTakW», «KOJUIEKTHBHAs Te€Heparus
uaen», «cueHapueny. LleneBas QyHkuus. UncneHHble
METO/]Ibl MAaTEMATHUYECKOTO TPOrPaMMHUPOBAHHS.

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.

Bazoapnama scemexuiici / Pykosooumens npozpammst | Programme manager

Vremucona A.A.

Yrtemucosa A.A.

Utemissova A.A.
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Koobanapow 6ackapyowiy Kazipei mexnonozuscwol / Coepemennvie mexnonozuu ynpaesienusn npoexkmamu / Modern technologies of project

management

OKy maxcamut / Yueonasn uens | Purpose

XaspIKapajblK )KOHE YITTBIK TalalTapra ColKec
xKoOanmappIH KociOn MeHeKepIepiH K0o0abIK

@dopMHUpOBaHUE HABBIKOB HEOOXOAMMBIX  JUIs
poeCCHOHATIBHBIX MEHEIKEPOB YB YIPABICHUU

Prepare  professional project
accordance with international

managers in
and national

KbI3METTIH Kas3ipri 3aMaHFbl YPHOICTEpi MEH | MPOSKTaMH B COOTBETCTBHU C MEXIyHapoJHbIMH | requirements for the competence of project
TEXHOJIOTUSIAPbIH Oackapy OoifbIHIIA | U HAIMOHAILHBIMH TpeOOBaHUAMHU K | management specialists and modern trends and
MaMaHIapbIH KY3bIpETiHEe JaibIHaay KOMIICTEHI[MM CICIHMaIMCTOB 1Mo ympasienuto | technologies of project activity

MPOEKTaMH W COBPEMEHHBIMHM TEHICHIMSIMU H

TEXHOJIOTHUSIMH TIPOCKTHOM JIESITEIIbHOCTH

Oxvimy nomuoiceci / Pezyiomameut 00yuenusn / Learning outcomes

Kypcerbl corri asikraranHaH keiiin Outim | [Tocie  ycmemnoro — 3aBepmienusi  kypea | After successful completion of the course,
aJrymbLiap odyuarommecst OyayT students will be
— Kkobanay KpI3METiHIH HETi3ri MPHUHIMIITEPiH, | — OIKMCHIBATH OCHOBHBIC MPHUHIMIBI MpoekTHOM | — describe the basic principles of project activity,
xobanapabl Oackapy YFBIMIAPHI MCH | JIesITeJIbHOCTH, IMOHITUS Y TEPMHHBI yrpaBiicHus | concepts and terms of project management,
TEPMUH/IEPIH, yobamap sl Oackapy | mpoeKkTamH, COBpeMEHHbIEe TexHOoruu B obactu | modern technologies in the field of project
CallaChIHIAFbl  3aMaHayH  TEXHOJOTHSUIAPIbI | MPOCKTHOTO YIIPABICHHUS; management;
CHUIIaTTay, — aHaJIM3MpOBaTh HeoOXomuMmocTh mpuMmeHenus | — analyze the need to apply project management
— JKOOANBIK IHUKJIIIH OpTYpJi Ke3eHIEpiHae | TEXHOJIOTMi ympaBieHUi mpoektamu Ha pasHbix | technologies at different stages of the project
’Kobamapisl Oackapy TEXHOJIOTHSUIAPBIH | Tarax MPOEKTHOTO IHKIIA, cycle;

KOJIJIaHy KQKETTLIITiH Tanaay;

— 3amaHayu dKoHomHKa MeH IT camachlHIaFbl
KOOAITBIK MEHEDKMEHT TEXHOJIOTHSUIAPBIHBIH
OpHBI MEH peJIiH Oaranay;

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

- op TYpJi Oarapiamanap MEH

KOCBIMIIAJIAPMECH JXYMBIC KaCaHbI3

— OLIGHMBaTh MECTO M POJIM  TEXHOJOTUH
MIPOEKTHOTO MEHE)KMEHTa B Pa3jMYHbIX cdepax
coBpemeHHOM 3xoHOMUKH U [T chepe;
— TIPOBOJUTH SKOHOMHUYECKYIO
MIPUMEHEHUS TEXHOJIOTUH
MeHemkMenTa B IT;

— paboTaTh C pPa3NIUYHBIMU TPOTPAMMAMU H
MPUIIOKEHUSIMHU

OLICHKY
HPOEKTHOTO

— 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

Kypcmoty kvickaua mazmynst / Kpamrkoe codepicanue xypca | Course summary

Kobamapaer OGackapyasl aHBIKTAy (aFbUIIIL.
project management) - AKII ykimerrepi MeH
Eypoonak emnmepi kaOpuimaran ISO 21500

OmnpeneneHue ympaBieHHUs TMPOEKTaMH (aHTIL
project management) - B COOTBETCTBHUH C
ompeelieHueM MeXIyHapoaHoro ctanaapra SO

Definition of project management - in accordance
with the definition of the international standard

ISO 21500, adopted by the governments of the
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XallBIKAPAIBIK CTaHAAPTHIHBIH AHBIKTaMaChIHA
coiikec. JKobara omictepai, Kypajimapibl,
TEeXHUKaJapAbl JKOHE KY3BIPETTUIIKTI KOJIJaHy.
ANSI yITTBIK cTaHIapThIHA COMKeC yKoOamapabl
Oackapy. JKocnapabl aHbIKTay, TOYEKeIAep MEH
YKOCTIapJlaH aybITKYJIapibl a3alTy, e3repicTep/ii
taiMai  Oackapy (yAepicTik, (YHKIIMOHAJIBIK
OackapynaH, KbI3METTEp JCHrediH OackapyaaH
allbIpMallIbUIBIFbI ). KobGanbiH Kocion
caytaJlapbIH/1aF b x)obanmapapl Oackapy.
TexHUKaNBIK >KoHEe OacKapy omicTepiH THIMII
yinectipeTin )x00a eHIMIH KYPY.

21500, npunsroro mnpasButensctBamMu CHIA un
ctpanamu EBpocoroza. Ilpumenenue MeToaoB,
WHCTPYMEHTOB, TEXHUK W KOMIIETCHIIMEH K
MIPOEKTY. YnpasneHnue MIPOEKTaMHU B
COOTBETCTBUM C OIPEAEICHUEM HallMOHAIbHBIM
cranmaptom  ANSIL Onpenenenue  IUiaHa,
MUHUMU3ALUN PUCKOB U OTKJIOHEHUH OT IUIaHA,
3¢ peKkTUBHOTO yIpaBieHUS W3MEHEHUsSAMH (B
OTIMYUE OT NPOIECCHOro, (HYHKIMOHAIBLHOTO
yIpaBICHUsS, YIOPABICHUS YPOBHEM  YCIYT).
VYopapieHue NOpoeKkTaMud B IMPOPECCHOHANbHBIX
chepax mpoekta. Co3gaHue MPOAYKTa MPOEKTA,
3(p(GEKTUBHO  COYETAIOMIETO TEXHHUYECKHE U
yIPaBICHUYECKHE METO/IBI.

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.

Bazoaprama sncemexuiici / Pykosooumens npozpammet | Programme manager

XKapmaramb6erosa ['.O.

’Kapmaramb6erosa I'.O.

Zharmagambetova G.O.
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bynmmul mexunonozuanapowst naioanany / Ucnonvzosanue oonaunvix mexuonozuii / The use of cloud computing

Oky makcamot / Yueonas yenv / Purpose

ByiTTel TexHoNOTHsIAp callachblHIAFrel OidiM MeH
JAFBLIBIIBIKTE KJIBIITACTRIPY

dopMHupoBaHHE 3HAHWH ¥ HABHIKOB B 00JacTH
00JIaYHBIX TEXHOIOTHH

To form undergraduates’ knowledge in the field of
cloud technologies

Oxvimy namusiceci / Pesyaismamot o6yuenusa / Learning outcomes

Kyperbr  coTTi Keilin  Oinim
arymbLiap

— Oyurr, 6ynTTe Texnonorusuiap, Cloud Computing
OaFBITTapbIH CUTIATTAM B,

KociOm  KbI3MET  OOBCKTIIEpiH
oJliCHAMAacChIH TaHAai bl )KoHEe Oaraiaiiipl;
— ©3iHIH TMOHJIK CaJachlHBIH HETI3ri MacenesepiH
TYCiHY 9HE KaJIBIIITACTBIPY;

— KYHICNIKTI  KbI3MeTTe  "OyiTThl"  KOJIIaHY
MYMKIHJIITIH YHBIMAACTBIPY YILIIH KOCIMOPHIHHBIH

WH(PAKYPBUIBIMBIH K00aay.

asgKTaraHHaH

’)Ko0aan

Mocne yYCIEeUIHOr0
oO0yyaromuecs OyayT
— ONMCHIBAaTh 00JaYHBIC TEXHOJOIMH M HalpaBJICHHE

3aBepuIeHus Kypca

Cloud Computing;

— OIICHUBATh " BBIOUpAThH METO/I0JIOTHIO
MPOEKTUPOBaHUS  OOBEKTOB  MpodecCHOHATHHON
JeSITeBHOCTH;

— (¢opMyaMpoBaTh OCHOBHBIE MPOOJIEMBI  CBOCH

MpeIMEeTHOM 001acTH;

— TPOEKTHPOBaTh HHPPACTPYKTYPY MPEAIPHUSITHS,
JUIL  OpraHW3allid  BO3MOXKHOCTH  HPHUMEHCHUS
«0011aKay B IIOBCEIHEBHON AESITEILHOCTH.

After successful completion of the course, students
will be

— describe 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.

Kypcmuin kpickawa mazmynst / Kpamkoe codepacanue kypca / Course summary

BynTTEl TEXHONMOTHSIIApD KOHE OJIAPABI JKYMBICTA
naiganany acrekTiiepi. ByITTel KykaT aiiHaIBIMBIL.

Google Kyxarrapsl.SkyDrive (office.com).
OipJeckeH KBI3METKE apHaJIFaH Kypaunaap.
WuTepaktuBTi OHNaiiH-TakTta. bBynTTEI nmEepexTep

kormacel Dnevnik.ru sxone Dropbox, Annekc. [uck.
Microsoft, Amazon, Google JKETEKIIT
BEHJIOPJIAPBIHBIH, IMICIIIMACPIH 1I0Ny. BupTyanasl
ceibill  ElearningApps.org. OKy KypcTapbiH Kypy.
Byirra  okpITy mpomeciH  Oackapy.  ByirTei
CepBUCTEPIIiH Mocerenepi. BynTel
TEXHOJIOTHSIIAP/IbI O1aH dPi TAMBITY.

OO6nayHble TEXHOJOTHH M aCTEKThl UX HCHOJIb30BAHUS
B pabore. O6mayHbIii TOKYMEHTOO00POT. JlOKyMEeHTHI
Google.SkyDrive (office.com). MHcTpyMeHTBH s
COBMECTHOU JiesITeNbHOCTH. VIHTepakTHBHAs OHJIAMH-
nocka. OOnayHple XpaHWIWIA AaHHBIX Dnevnik.ru m
DropBox, Angekc. [uck. O030p pelieHuil Bemymmx
BeH10poB Microsoft, Amazon, Google. Buptyanbhebrii
knacc ElearningApps.org. Co3ganue y4eOHBIX KypCOB.
VYnpasnenue npoueccoM oOy4yeHuss B oOJake.
[IpoGnembl  00nauHbBIX  cepBUCOB. JlajbHeliinee
pa3BuUTHE 00JIAYHBIX TEXHOJIOTHH.

Cloud technologies and aspects of their use in work.
Cloud-based  document  management.  Google
Docs.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.

bazoapnama ycemexuiici / Pykosooumens npozpammsr / Programme manager

’Kapmaramberona ['.O.

’Kapmaramberona ['.O.
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2 2 OKY KbUIbIHA APHAJIFAH YIEKTUBTIK MHep / DJIeKTUBHbIE JUCIUILINHBI 15 2 roga o0yuenus / Elective courses

for year 2

Jlepekmep mypasivl 2bL716IM CANACLIHOARBI CHIAMUCHUKANBIK d0icmep / CmamucmuuecKue memoowl 8 001acmu HayKu 0 OAGHHbIX /

Statistical methods in the field of data science

Oky makcamot / Yueonas yenv / Purpose

Maructpanrrapaa Microsoft Excel, STATISTICA
)koHe T. 0. OarmapiamMaiblK eHIMAepAl KoJgaHa
OTBIPBITI, JIEPEKTEPAl CTATUCTUKAJIBIK TalIay IbIH

dopmupoBaHue y MarucTpaHTOB yYMEHUHI
HCIOJIb30BaHUS COBPEMEHHBIX METOZI0B
CTaTUCTUYECKOTO aHalu3a [aHHbIX C IMPUMEHEHUEM

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

3aMaHayd ~ OMICTepPiH  KOJNJaHy  JaFdbUIapblH | OpOTpaMMHBIX  mpoxykroB — Microsoft — Excel,
KaJIBITACTBIPY. STATISTICA u np.
Oxwvumy nomusiceci / Pezyaismamot o6yuenua / Learning outcomes
Kyperbl  corTi  asikraranHaH  Keifin  Oimim | ITocite yCIEUIHOT 0 3aBepuIeHusI Kypca | After successful completion of the course, students
ajrymbLiap o0y4Jaruuecst OyayT will be
— DOKCIIEPUMEHTTIK  JEPEKTepIi  CTaTHCTHUKAIBIK | — ONPENesTh OCHOBHBIE METOIBI cTaTUCTHYeckoil | — determine the main methods of statistical

OHJICY/IiH HETi3Ti 9/IiCTepiH aHBIKTAY;

— aJBIHFaH HOTIKENEpIl CAaHIBIK CHIIATTAy JKOHE
TYCIHAIPY;

— CTAaTUCTHUKAJBIK OarjapiaMalapAblH 3aMaHayd
MaKeTTePiH KOJIJaHa OTHIPHIT, KOMIBIOTEPIE YKYMBIC
icTey

00pabOTKH IKCIIEPIMEHTATBHBIX JaHHBIX;

— KOJIMYECTBEHHO ONHCHIBAaTh M HHTEPIPETUPOBATDH
TIOJTyYCHHBIE PE3YIBTATHI;

— paboTaTh Ha KOMIIBIOTEpE C NPUMEHEHHEM
COBPEMCHHBIX IMAKECTOB CTATUCTUYCCKUX IIPOI'paMM

processing of experimental data;

— quantify and interpret the results obtained,;

— work on a computer using modern statistical
software packages

Kypcmuiy kpickawia mazmynot / Kpamkoe codeporcanue Kypca / Course summary

CTaTUCTHKAIIBIK TUIOTE3a1ap Ibl TEKCEepy.
KoppensiusiiblK ~ JKOHE  PerpecCHsUIbIK — Talijiay.
JlucriepcusuibIK Tanaay. Y akbIT KaTapiiapbiH Taljiay.
Ken emmemai cratuctukaiblk opictep. CaHIBIK
JKOHE camnayiblK Tajyiay yimiH Statistica jxoHe MS
Excel nakerTepin KoJiaHy.

IIpoBepka CTaTHUCTUYECKHUX TUIIOTES.
KoppensiumoHHBIE ¥ PErpecCMOHHBIN  aHAJIM3.
JucniepcuoHHbI aHamu3. AHaJIN3 BPEMEHHBIX PSIOB.
MHoromepHsle CTaTHCTHYECKHE MeTObl. [IpuMeHenune
nakera Statistica 1 MS Excel 11 konnuecTBeHHOro 1
Ka4e€CTBEHHOI'O aHAJIU3a.

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.

bazoaprama ncemexuiici / Pykosodumenv npozpammet / Programme manager

Vremucona A.A.

Yremucosa A.A.

Utemisova A.A.
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Jlepexkmepoi onodeydiy cmamucmuxanvix 20icmepi / Cmamucmuyeckue memoost 0opadomku oannwix / Statistical methods of data processing

OkKy makcamut / Yueonan yenv / Purpose

MarucTtpanrrap  JepeKTepliH  HOTHXKeNepiH
IPOLIECTEP MEH KYOBUIBICTAP/ABIH MOJENbICPIiH
Kypa OTBIPBIII OHACYre, KOCIOM KBI3METTIH

Hcnonp3oBaHnue MarucTpaHTaMu — IPUKIAJAHBIX
MaTeMaTH4YeCKUX METOJOB, MO3BOJIAIOIIHX
o0pabaThIBaTh pe3yibTaThl JAHHBIX c

The use by undergraduates of applied
mathematical methods that allow processing the
results of data with the construction of models of

opTypIi cajanapbIH/a MPAaKTUKAJIBIK | IOCTPOCHUEM MOJEJCH TpoleccoB M sBIeHHiA, | processes and phenomena, solving practical
MoceJieNiepli  MIelyre MYMKIHAIK ~ OEpeTiH | pemarh NpakTHYECKUEe 3ajaud B pasindHbix | problems in various areas of professional activity.
KOJITaHOAJIBI MaTEMaTUKAJIBIK omictepai | obmacTax mpodeccuoHaIbHOMN NeITeIbHOCTH.
KOJIJIaHA/IbI

Oxbimy namuorceci / Pesynomamut 06yuenus / Learning outcomes
Kypcerbl corri asikraranHaH keiiin Outim | [Tocie  ycmemnoro — 3aBepmienusi  kypcea | After successful completion of the course,
aJrymbLiap odyuarommecst OyayT students will be
— 3epTTey TaKbIphIObI OOWBIHIIA FBUIBIMH | — AHAJIM3HPOBAThH HaydHO-TexHH4Yeckyto | — analyze scientific and technical information,
TEXHUKAIBIK  aK[IapaTThl, OTaHABIK JKoHe | MH(pOPMAIMIO, OTEYeCTBeHHBbIH u 3apybexubiii | domestic and foreign experience on the subject of
HISTEIIIK TOKIPUOCHI 3epTTei i, OTIBIT IO TEMATHKE UCCIICIOBAHMUS; research;
— eJey JKOHE OakpLIay Kyprisyre, | — NpOBOJAWTh H3MEpeHHs W  HaOmromeHws, | — to carry out measurements and observations, to
XKYPri3iieTiH  3epTTeyJepiAiH CHUIAaTTaMachiH | COCTABISThH OIHCAHMS npoBoauMbix | make descriptions of the conducted research, to
)Kacayra, 3epTTey HOTH)KEJICPIH TayJayra )KOHE | MCCICIOBaHWid,  aHaiu3upoBarth  pe3ynbraThl | analyze the results of research and use them when
oJIapbl €CENTEP MCH FHUIBIMHU JKapHUsIaHbIMIAp | UCCICAOBAaHMM M HCIOJAB30BaTh WX  mpH | Writing reports and scientific publications

Kazy Ke3lHJe naiijasianyra 1aibiH 0071y

HalMCaHUM OTYETOB M HAYYHBIX MyOIMKaIui

Kypcmuviny kbickawa mazmynst / Kpamxoe codepycanue kypca / Course summary

3annmap JkoHe Oeny mnapamerprepi. KambinTs
Tapajybl XoHe OHbIH Oenrinepi. [lapamerpiik
XKOHE TapaMeTpiiik emec emmemaep. Microsoft
Excel, STATISTICA-na CTaTHCTUKAJIBIK
MasiMeTTepal eHzey. Jlepekrepai rpaduKanbiK
Tangay ojicTepi, TpadUKaIblK XKoHE KECTeIiK
MaTepHaAapabl TYCIHIIPY.

3aKOHBI U napameTpsl pacnpeneseHusl.
HopmanbsHoe pacrpeneneHue U €ro NpU3HAKH.
[Tapamerpuueckue U HenapaMeTpUIeCcKHe
kputepuu. Cratuctudeckas o0OpaboTKa JIaHHBIX B
Microsoft Excel, STATISTICA. MeTtoasl
rpaduyecKkoro aHaiaus3a JaHHBIX, UHTEpPIpeTaLus
rpaduueckoro ¥ TabJIMYHOr0 MaTepHaa.

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.

bazoaphama rcemexwici / Pykosooumens npozpammel / Programme manager
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Cmoxacmukaivlk, npouecmep cane mes2iidix kamapiap / Cmoxacmuueckue npoueccsl u epemennsle paowvt / Stochastic processes and time series

Oky makcamot / Yueonas yenv / Purpose

CTOXaCTHKAIBIK €CeITey CallaChIHIAAFbl TEOPHUSIHBIH
MaHBI3/IbI OOiMAEpiH MEHIepy, YaKbIT KaTapiapbiH
TaJAayablH HETI3Tl O;ICTEpiH KOJJaHa OTBIPHIIL,

OCBOUTH BaKHEUIIIHE pa3aciibl  TCOpUU B obOmactu
CTOXaCTHYCCKOI'O HUCYHUCIICHUA, Hay4IUTHCA
OIpPEACTIATE OCHOBHBIE MOACIIN M KJIACChl BPEMCHHBIX

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

YakKbIT KaTapJiapblHBIH HETI3ri MOJENbAepl MEH | PSIOB, C MOMOIIBI0 OCHOBHBIX MeTOZ0B aHaim3a | the main methods of time series analysis.
KJIACTAPbIH aHBIKTAYAbI YIpEHy. BPEMEHHBIX PsIIOB 00pabaThiBaTh TaHHBIC.
Oxvimy namuaiceci / Pezynemamot 00yuenus / Learning outcomes
Kyperbl  carTi  asikraraHHaH  Keifin  Oimim | ITociie YCIEUIHOT O 3aBepIIeHHUs Kypca | After successful completion of the course, students
aJymbLIap odyuamwmuecsi OyayT will be
—  CTOXaCTHKAJIBIK €CENTEY/iH HEeTi3epiH, COHmaii- | — OMUCHIBATH OCHOBEI croxactuueckoro | — describe the basics of stochastic calculus, as well

aK yaKbIT KaTapjapbIMEH JKYMBIC ICT€Yy Ke3iHJe
KOJIIaHBIIATHIH MaTeMaTHUKAIBIK omicrepxi
CcUIIaTTal bl

— OalfkanFaH Ke3JeHCOK JepekTepre KaTbICThI
THIOTE3a]apAbl TEKCepy YIIiH CTaTHCTHKAIBIK
KOPCETKIIITeP/Ii maianaHaIb!,

— Ke3[elcok Kypampaac Oemiri 0ap nepektepmi

TaJAay IbIH 0azaIbIK aHbIKTaMaJIapbIMEH,
o/licTEpiMEH  KOHE  aNrOPUTMJCPIMEH  yaKbIT
KaTapblH  CTAaTHCTHKAJBIK  TAIAAyJblH  THITIK

€CenTepiH Memesi.

HACUUCIICHMS, a TAaK € MaTeMaTU4YeCKUe METOMBI,
HCHONb3YyeMBbIe IIPU PabOTe ¢ BpEMEHHBIMU PAAAMUY;

— HCIIOJIB30BaTh CTATUCTUYECKUE IIOKA3aTelIu JUIs
MPOBEPKH THIOTE3 OTHOCUTEIFHO HaOIF0aeMbIX
CIIy4allHbIX JAHHBIX;

— pemarbs THUNOBBIE  33Ja4d  CTATHCTHYECKOTO
aHaJIn3a BPEMEHHOTO psana 0a30BBIMHU
ONpEAETICHUSIMH, METOAAMU M alTOPUTMaMH aHaJIH3a
JaHHBIX, COAEPKAIIUX CIYyYalHyI0 COCTaBIISIOILYIO

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
component

Kypcmuin Kpickawa mazmynst / Kpamkoe cooepacanue kypca / Course summary

Kesneiicok mama. Cunarramanblk  (QYHKIHUS.
Croxactukanslk mMonensaep. Kesaeiicok mponectep
TEOPHUSCHIHBIH JKalmbl TYCiHIKTepi. CTOXaCTHKAIBIK

MOJIENIBACP/IETT TapMOHHUKAIBIK Talfay dJicTepi.
VYakpIT KaTtapiiapblHbIH HETi3rl TYCIHIKTEpl. YaKbIT
KarapiapblH  kikTey.  CTalMOHApIBIK  YaKbIT
KaTapyiapblHbIH ~ HETi3ri  MoJenblepi. Y aKbIT

KaTapJiapblH aHbIKTAY.

CnyyaiiHas  BeJWYHHA. XapakTrepucrtudeckas
¢ynkuums. Croxactuueckue mozaenu. OOmuye MoHATHUS
TEOpUHU CITy9alHBIX MIPOLIECCOB. MeTtoas!

FapMOHHUYECKOTO aHAJIN3A B CTOXAaCTUYECKUX MOJAEIISX.
BazoBbie MOHATHSI BpeMEHHBIX psifioB. Kitaccuduxanms
BPEMEHHBIX PsII0B. OCHOBHBIE MOJIENIH CTALIMOHAPHBIX
BPEMEHHBIX DpAAOB. HWIeHTUUKANKS BpPEMEHHBIX
PSAI0B.

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 time series.

bazoapnama scemexuwiici / Pykosooumens npozpammsl / Programme manager
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Onepayusanapowt 3epmmey / Hccnedosanue onepayuii / Operations research

OkKy makcamut / Yueonan yenv / Purpose

Onepanusnap/sl 3epTTEY/IIH 3aMaHayu 9icTepi
TypaJibl  Kydem — OUniMal  KaJbIITacThIPY,
MaTEMaTHKAIBIK MOJIeTIBACPIL azipiey
OOMBIHIIIA TPAKTUKAJIBIK JAAaFABUIAPIBI ATy JKOHE
oJ1ap/Ibl oprypi MIOHTIK-TIPAKTHKAJIBIK
cajlayiapJia KoJIJIaHy

@opMHpOBAaHHE CHCTEMATHUYECKUX 3HAHUU O
COBPEMEHHBIX METOJaX HCCIIEIOBAHUS ONEPALUM,
MIOJIyYeHHUE IIPaKTUYECKHUX HAaBBIKOB 10
pa3paboTke MaTeMaTHYeCKUX Mojeled U ux
IIPUMEHEHHE B PA3IMYHBIX  I[PEIMETHO-
IIPAKTUYECKHUX 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

Oxvtmy nomuaiceci / Pezyiomameut 00yuenusn / Learning o

utcomes

Kyperbl  corTi
aJIymbLiap
OTIepaLHSIIAPIbI 3epTTeyIiH HErisri
YFBIMJIApbl MEH HETI3r1 9ICTEepiH cCUIaTTay;

op  TYypil  TPAKTUKAIBIK  €CeNTepliH
MaTeMaTHKAJIBIK MOJEIBACPIH KYpPYy >KOHE OCBHI
MOJIENIbJIepre TalAay JKacay;

HieKTeysepi 6ap OHTalIaHABIPY ecenTepiHiy
KOHE JTIMHAMUKAJIBIK Oarnmapiamanay
€CeNTePiHiH MEeNIMIEPiH aHBIKTaY

agKTaraHHaH KeHin OiaiM

IMocae  ycmemrHoro
o0yyarommecsi OyayT
— ONUCHIBATb OCHOBHBIE IOHATHS M OCHOBHBIE
METO/Ibl UCCIIEI0BAaHUE OIIEPALINIA;

— CTPOUTh MaTEMaTHYECKUE MOJIENU Pa3IMYHBIX
MPAKTUYECKUX 3aJjad U MPOBOJIUTH aHAIM3 ATUX
MOJIECNEH;

— OHpeNeNsATh  pPEUIeHHUs  ONTHUMHU3ALUOHHBIX
3aJad C OrpPaHWYEHUSAMU U PpEUICHUs 3ajaad
JUHAMUYECKOT0 IPOrpaMMHUPOBAHUA

3aBeplIeHHs  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 mazmynst / Kpamrkoe cooepycanue kypca / Course summary

3epTTey MoH1 koHe iictemeci. Onepanusiiapsl

3epTTeyIiH HeTi3r1 TYCIHIKTEpI.
Onepanusnap/sl 3epTrey MIHJETTEPIHIH
KikTenyl.  OmepalMsHbIH ~ MaTeMaTHKaJbIK

Mozeii. ChI3BIKTBIK JKOHE KENUIK MOJETBIED.
blkrumanneik  Moxenwbaepi. Kemik  MiHAETI.
Omneparusiaap bt 3epTTeyAiH epeKie
Mmingerrepi. lllemrim KaObuigay >KoHE OMBIH
TEOPUSICHI.

I[Ipenmer W METOAOJIOTHS  HCCIIEIOBAHUS.
OCHOBHBIE TOHATHSA MCCIIEIOBAHUS OMEPALIMA.
Knaccudukanus 3anad ucciaenoBaHusl Oneparuii.
MaremaTtrueckas MOJ€Ib onepanuu. JInueinsle u
CeTeBble MOJAENH. BeposATHOCTHBIE MOJIENH.
TpancriopTHas 3ajaya. OcoOble 3a7jaun
nuccnenaoBanus onepauuil. IlpuHaTue pemennii 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 scemexuici / Pykogooumens npozpammst / Programme manager
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eonoyuanvik menoeyniepoin, Kon nepuoomul wieuiMOepiniy mypaKkmolivievl / Ycmouuugeocms noumu MHO20NEPUOOUYEeCKUX peuieHuil
seooyuonnwix ypasuenuii / The stability of almost periodic solutions to a lot of evolution equations

Oky maxcamul / Yueonas yenw / Purpose

Maructpanrrapasl  JISIYHOB — TEOPHUSICHIMEH
OipiHmi perti auddepeHIuanIbK TeHISYIep
KYHECIHIH Y3IIKCi3 HIenrMAepiHiH
TYPaKTBUIBIFBI JKOHE SBOJIIOIUSIIBIK
TEHIICYJIEPAIH KOIl TEePUOATH IICIIMICPIHIH
TYPAaKTbUIBIFbI YILiH KaXeTTi HET13T1

AHBIKTaAMaJIapMCH TAHBICTBIPY

O3HaKOMUTH MarucTpaHTOB ¢ Teopueil JlsamyHosa
YCTOMYMBOCTH HEIPEPBIBHBIX PEUICHUN CHUCTEM

b depeHInaIbHbIX ypaBHEHUI MIepPBOro
MOpsiiIkKAa W C OCHOBHBIMU  OIPEACIICHUSIMH,
HeoOXoIuMBbIe Ui YCTOMYMBOCTH  IOYTH

MHOTOTIEPUOANYECKUX PEIICHUN 3BOJIIOIIMOHHBIX
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 askraraHHaH KeMiH Olixim
aJIylibLiap
— KapamaubiM Qg depeHITraIIbK

TEHJACYNEPiH KaJbIIThl KYHEIepiH IIenryaiH
OpTYpIIi 9M1iCTEpiH KOJAaHY;

— CBI3BIKTBIK OipTeKTi KyHhenepin
TYPaKTBUIBIFBI MEH ACHMITTOTHUKAJIBIK
TYPaKTBUIBIFBI Typalbl HETI3rl Teopemasap/bl
MPaKTHKaa KOJIaHy;

— TeHAeyJep KYHeCiHiH THIHBIIITHIK
HYKTEJEpIH  JKIKTeYyAIH  HEri3ri  oJicTepiH
MEHTepy;

— OKYPri3UIeH Tajijjay HEri3iHAe MpPaKTHUKaJIbIK
YCBIHBICTAp d31pJiey

IMocse  ycmemHoro
o0yuarmuecs OyayT
— TPUMEHSATH pa3InYHBIC
HOPMAaJIbHBIX CUCTEM
muddepeHIaTbHBIX YPaBHEHHI;

— TPUMEHUTh Ha MPAKTHKE OCHOBHBIE TEOPEMBI
00 YCTOMYMBOCTH 51 ACHUMITOTUYECKOU
YCTOMUYMBOCTHU JTUHEHHBIX OAHOPOJIHBIX CUCTEM;

— BIAJIETh OCHOBHBIMH MeTOoJaMHu
KJaccupuKauu TOYEK MOKOS CHUCTEMBI
YpaBHEHHU;

— Ha OCHOBE NPOBEJICHHOTO aHalIM3a BbIPA0OTATh
MPaKTUYECKNE PEKOMEHIalluN

3aBeplIeHHsl  Kypca

METOJIbI  PEIICHHUS
OOBIKHOBEHHBIX

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

Ilpepexsuzummepi / lIpepexeusumut / Prerequisites

MareMaTHKAaIbIK (bu3NKaHBIH KoHe JIOTIOJTHUTETBHBIC TJIaBbI MATEMAaTHUECKOM Additional chapters of mathematical physics and
i epeHIMaNIbIK TEHACYIEPIiH  KOCBIMINA bu3uku 1 qUdGepeHIMaTbHBIX YPaBHEHUH, differential equations, Differential-integral
tapaynapbl, Jubddepennmanapik-uarerpanaslk | JuddepennunansHo-uHTErpalbHbIe ypaBHCHHS | equations

TEHJICYJIED

Kypcmuiy Kbickawa mazmynot / Kpamrkoe cooepicanue kypca / Course summary

TypakTbUIBIK TEOPHUSCHIHBIH HETi3T1 YFBIMIApHI.
CBI3BIKTBIK b depeHIHANIBIK, KYHEHIH

OCHOBHEBIE
OO6mmme

HOHATUA
CBOWCTBA

TEOPUH  YCTOMYUBOCTH.
peLIeHMI JIMHEHOMN

Basic concepts of stability theory. General
properties of solutions of a linear differential
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HIenrimMaepiHin YKAJIITBI KacueTTepi.
[HemiMaepaiy 00JTyBI MEH Oipereiiri
teopemacbl.  Marpuna.  Epikri  Jlarpamx

KOHCTaHTaJIapPbIHBIH Bapualusi SIIC1 CBI3BIKTHIK
g depeHIMATIBIK KYUETSPAIH TYPAKTHUIBIFBI
Typaibsl kanmbl — TeopeMarnap.  ChI3BIKTHIK
OiprekTi  guddepeHuMANIBIK  KYHEIepaiH
TYPaKTbUIbIFBI.  TypakTbl  MaTpuuacel  Oap
CBI3BIKTBIK G hepeHITHATIBIK KYHEHIH
TYPaKTbUIBIFBI. I'ypunr  Kpurepuiii. Ken
KEe3CHIl JepiiK WICHIMHIH TYPaKTBHUIBIFbI-
xyienep. CBI3BIKTBIK €MEC  SBOJIOIUSIIBIK
TEHJIeyJIep KYHeTepiHiH Mep3imMi
menrMACpiHIH TYPaKTHUIBIFBI. Kyrenin
Toyenci3 alHBIMaJIbLIAPbI OolibIHIIIA
KBICKAQPTBUIFaH MEP31MJIi IICTiM.

Qg depeHaIbHOR CUCTEMBI. Teopema
CYLIECTBOBAHMSI W EIUHCTBEHHOCTU PpELICHHH.
Marpunant. Meron BapuanuMd IIPOU3BOJIBHBIX
nocrosiH-HeIX Jlarpanxka OOmme TeopeMmbl 00
YCTOMYMBOCTH JIMHEHHBIX Au(QepeHInanbHbIX
CUCTEM. YCTOMYMBOCTh JIN-HEUHBIX OJHOPOJHBIX
midQepeHMaIbHbBIX ~ CUCTEM. Y CTOHYMBOCTD
nuHeWHoH mudQepeHnnaTbHOH CUCTEMBl C I10-
CTOSIHHOM  MaTpHULEH. Kpurepuii I'ypsuua.
YCTOWYUBOCTH  IIOYTH  MHOTIONEPHOJUYECKOIO
peueHus - CHCTEM. Y CcTOWYNBOCTh
NEPUOJUYECKUX PEIICHUN HEIUHEHHBIX CUCTEM
SBOJIIOLMOHHBIX ypaBHeHuU. Ilepunonnueckoe pe-
LOICHWE  YKOPOYEHHOM 0  HE3aBUCHUMBIM
[IEPEMEHHBIM CUCTEMBI.

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.

bazoaphama rcemexwici / Pykosooumens npozpammsl / Programme manager

blcmaryn P.C.

blcmaryn P.C.

Ysmagul R.S.
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Jugpgpepenyuanovix menoeynepoirn oepnix nepuoomeot uiewimoepi / Iloumu nepuoouueckue peuienusn oughghepenyuanvnvix ypasrnenuit /

Almost periodic solutions of differential equations

Oky makcamot / Yueonasn yenv / Purpose

MarucTtpanTTapra Kern aiHbBIMaiIbl ()yHKIUSCHIHBIH
JEPIIIK TIEPHUOATHI MIETTIMACPIHH HETI3T1 YFRIMIAphIH
xoHe nuddepeHumangsl D omepaTopabiH  KeiOip
KACHETTEepiH 3epTTeyai YHpeTy

HayuuTh MarucTpaHTOB OCHOBHBIX IOHSTHH IIOYTH
NEePUONYECKUX pelmIeHuH OoT  (QYyHKIMM MHOTHX
MEPEMEHHBIX u HEKOTOPBIX CBOWCTB
mddepenumansHoro oneparopa D

Teach undergraduates the basic concepts of almost
periodic solutions from a function of many variables
and some properties of the differential operator D

Oxvimy namuaiceci / Pezynemamot 00yuenus / Learning outcomes

Kyperbl  carTi  asikraraHHaH  Keifin  Oimim | ITociie YCIEUIHOT O 3aBepIIeHHUs Kypca | After successful completion of the course, students
aJymbLIap odyuamwmuecsi OyayT will be

— 3aMaHayd ecenTey TEXHMKAChIH TMaijanaHa | — TPUMCEHATh METO/IBI peleHus 3amau | — apply methods for solving problems of
OTBIPBIIN, MaTeMaTHKANIBIK (DU3MKa ecenTepiH Lienry | MaremaThdeckoi  (uauku ¢ ucmojib3oBanueM | mathematical physics using modern computer
oIicTepiH KOJIaHy; COBPEMEHHOI BBIYUCIUTEIbHON TEXHUKH; technology;

—  camnaJjisl MaTeMaTHKAIBIK 3epTTEYIIep KYprisy; — TMpPOBOAUTH  KauecTBeHHBIE  MaTeMmaTtmueckue | — conduct high-quality mathematical research;

— ©3 OUTIMIH TpaKTHKANBIK €CENTep/i IIenyre | UCCIEI0BaHM, — apply their knowledge to solving practical
KOJIIaHy, IPaKTHKaAa TYBIHAAWTEIH MOceNeNepai ©3 | — NPUMEHATh  CBOM  3HaHusd kK pemenuio | problems, use mathematical literature for self-study of

OCTiHIIE 3epPTTEy YIIIH MaTeMaTHKAJIBIK 9/1eOMeTTI
naianasy;

— OKYpri3inreH Tanmay HeTi3iHIe MPaKTHKAIBIK
YCBIHBICTAp 93ipIey

MIPaKTHUYECKUX 3ajlay, MOJb30BaThCsl MaTeMaTH4YECKON
JUTEPATypol Ui  CaMOCTOATENIBHOTO  H3YUYEHHS
BOIIPOCOB, BO3HUKAOLINX HA NPAKTHKE;

— Ha OCHOBE NPOBEAEGHHOIO aHalu3a BBIPAOOTATH
MIPaKTHYECKHE PeKOMEHIallui

issues that arise in practice;

— to develop practical recommendations based on the
conducted analysis

Kypcmuin kpickawa mazmynst / Kpamkoe codepacanue kypca / Course summary

Cunarramanslk (QyHKUAS MEH MaTPULAHTTHIH
keitbip Oaramapbl. ChI3bIKTBI emec D-Tenzaeyinep
KYHECIHIH aepiik mepuoaThl mentiMi. ChI3BIKTBIK
emec D-tenumeynep KkyHenepiHiH NEPHOATHI
menriMepi.

Hexkoroprie  oueHku s
¢byakmun  w  Marpunmadnta. lloutn mepuoamueckoe
pelieHne HEOJAHOPOIHOW cucTeMbl D-ypaBHEHUH.
[Toutu nepuoanyeckue perieHus] HEMMHEHHBIX CUCTEM
D-ypaBHeHMIA.

XapaKTePUCTUIECKON

Some estimates for the characteristic function and the
matricant. An almost periodic solution of an
inhomogeneous system of D-equations. Almost
periodic solutions of nonlinear systems of D-equations.

bazoaprama ncemexuiici / Pykosooumenv npozpammer / Programme manager

blcmaryn P.C.

| blcmaryn P.C.

Ysmagul R.S.
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Dxonomuxanvik manoayoazol oughepenuuanonvt ecenmey / lugppepenyuanvroe ucuucnenue 6 Ikonomuueckom ananuse / Differential calculus in

economic analysis

OKy maxcamut / Yueonasn uens | Purpose

DOKOHOMHUKAJIBIK  TPOLECTePAl  3epTTEYIiH
MaTeMaTHKANIbIK OMICTEPiHIH OalbIFBl  MEH
alyaH TYPJAUITIH amry, MarucTpaHTTapablH
MaTEMATHKAIBIK anmaparThl ajaM KbI3MEeTiHIH
OpTYpJII  callaNapblHAa, — aran  alTKaH#a,
SKOHOMHKAIIBIK ~ Tanjnayna auddepeHIraiibl
€CenTey anmapaTblH KOJJAaHy MYMKIHAIKTEpl
TypaJibl OUTIMIEpiH KEHEUTY

PackpbITh OorarcTBo u MHOT000pa3ue
MaTeMaTUYECKUX METO/IOB HcCIe0BaHus
SKOHOMMYECKUX MPOLECCOB, PACHIMPUTH 3HAHUS
MAarucTpaHTOB O BO3MOXHOCTSIX IPUMEHECHHS
MaTeMaTHUYECKOro arnrapaTa B pa3JInyHbIX chepax
YEJIOBEUECKOW  JeSATEIbHOCTH, B  YacCTHOCTH,
anmnapara JuddepeHIaTbHOr0 HUCUYUCICHHUS B
SKOHOMUYECKOM aHaJIN3e

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

OKovim

Homuiceci / Pesynoemamot 00yuenusn /Learning o

utcomes

Kypersl cotrTi asikraranHaH KeiiH Ourim
aJIylibLiap

— MHKPO’KOHOMHKAHBIH HETI3T1 YFBIMIAPbIH
aHBIKTAY;

— DYKOHOMHKAJIBIK KYOBUTBICTApABI TANAAY YLIIH
g depeHIMAIBI €CEITEY aIlapaThlH KOJIIaHy
MYMKIHJIKTEpIiH CUIIATTaY;

— MaTeMaTHKaJbIK Oar/apiiamManay ecenTepiHiH
KIKTEIY1H TYKbIpbIM/IAY;

— DKOHOMMKAJIBIK Kyienepai Tanuaynaa
KOJIJaHbUIaThIH  AuddepeHnnanasl — ecentey
HETi31H/1e OHTAMJIAHIBIPY/IbIH 3aMaHayu
oficTepiH aray;

— KapacThIPBUIBIIT ~ OTBIPFAH 3KOHOMHUKAJIBIK
MIHIAETTEpAIH ~ MIAPTChI3  JKOHE  LIAPTTHI

OKCTPEMYMBIHBIH ~KaXeTTI JKOHE JKETKUIIKTI
[IaPTTAPBIH KOPCETY.

— DKOHOMMKA TYPFBICBIHAH U(QepeHIInaIbl
€CeNTEeY/IIH HEeTi3r1 YFhIMAAPBIH XKOHE OJIap]IbIH

KaCHETTepIH  MHKPOIKOHOMMKAHBIH  HET13T1

VFBIMIAPBI HETI31HJIE TYCIHIIPY, artan alTKaHJa

Ilocne  ycmemHoro  3aBepuieHHsi — Kypca
o0yuarmuecs OyayT

— OIpeneNniaTh  OCHOBOIIOJAraromne
MHUKPOIKOHOMHKH;

— OIHCHIBATH BO3MOYKHOCTH PUMEHEHHUS
anmapara AuQQepeHIHaTbHOTO HCUUCICHHS IS
aHaJIM3a YKOHOMHUYECKHX SIBIICHUN;

— (QopMynupoBaTh  KJIacCHU(PUKAIHIIO
MaTEeMaTHIeCKOTO MPOrPaMMHUPOBAHUS;
— Ha3bIBaTh COBPEMEHHBIE METO/1bl ONTUMHU3ALUU
Ha ©Oaze nuddepeHINaTbHOI0  UCUUCIIECHUS,
UCTIOJb3yeMble TIPH aHaIM3€ SKOHOMHUYECKHUX
CHCTEM;

— TIOKa3bIBaTh HEOOXOIUMBIE W JIOCTATOYHBIC
yCIIOBHsI O€3YCIIOBHOTO M YCIOBHOTO 3KCTpEMyMa
paccMaTpUBaeMbIX SKOHOMHUYECKHX 3a/1a4.

— WHTEPIPETHPOBATH C  TOYKH  3peHHs
SKOHOMHUKH OCHOBHEIC TTOHATHUS
Qg QepeHIMaTbHOT0 HCUHUCICHUS U UX CBOMCTBA
Ha OCHOBE 0a30BBIX MOHATHI MUKPOIKOHOMUKH, B

IIOHATHUA

3aga4

YaCTHOCTHU, JAaBaTb MHOI'O3HAYHBIC TPAKTOBKHU

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;

— to name modern optimization methods based
on 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

fundamental  concepts  of
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CUNATTATFaH JKOHOMUKAJIBIK  JKaFJailiapra
OaliIaHbICTHI TYBIH]IBI (GYHKIUSHBIH
SKOHOMHKAIIBIK MAaFbIHACBIHA KO MAaFbIHAJIBI
TYCiHIK Oepy;

— MapaMmeTpyiepAl aHbIKTay, SKOHOMHUKAJBIK

MPOLIECTEP/IIH, MATEeMATUKAIBIK MOJICNbIEPIH
KYpY ’KOHE OJlapFa YKOHOMHKAHBIH KOJIJaHOAITBI
MiH/IETTEpiH a3aiTy;

— KapacTBIPBUILIN OTBIPFAH OIICTEPAIH KOMETi-

MEH OKOHOMHKAIIBIK Tallay MOCeleNepi
ienry,

— ©3repeTiH  IaMaiapibl  OJapJblH  IIEKTi
MOHJEpIH Tajjay HEri3iHIe 3epTTey OMICTepiH
KOJIJIaHy;

— maiaaHbl MaKCUMH3AIHSIIAYIbIH eKi
dakTopiapl  MIHAETTEPIH  MIEHly, TYPaKThI

IIBIFBIHIAD Ke3iHAE OHIM KeJIeMiH YJIFauTy,
OHIM UIBIFAPYABIH TYPaKThl KeJieMi Ke3iHze
IIBIFBIHAAPIBI  a3alTy, OEpUIreH OIOHKETTIK
HIEKTEY Ke3iHJIe TYTBIHYIIBIHBIH
i TaTBLIBIFBIH OapeIHIIA apTTHIpY,
NMalJanbUIBIKTBIH  TYPaKThl JIGHTel Ke3iHze
TYTBHIHYIIBIHBIH IIBIFBIHBIH OapblHIIA a3alTy
JIaFIbIIApbIH Malianany.

HKOHOMHYECKOTO CMBICIIAa TPOU3BOIHON (PYHKITUH
B 3aBUCHMOCTHU OT ONMCBIBAEMBIX JKOHOMUYECKHUX

CUTYaLH;
— OMNpEeNEIATh napaMeTphl, CTPOUTH
MaTeMaTHYeCKHe MOJIEITH SKOHOMHUYECKUX

MPOLECCOB U CBOAUTH K HUM IIPUKJIAJIHBIC 3a]1a4r
SKOHOMUKH;

— pemiaTh 3aJadyd S3KOHOMHUYECKOIO aHaim3a C
IIOMOIIBIO PACCMATPUBAEMBIX METOOB;

— IPUMEHSATh  [PUEMBI UCCJIEI0BAHUS
M3MEHSIOIIUXCS BEJIMYMH HA OCHOBE aHAIM3a UX
MpEeETbHBIX 3HAUCHU;

— HCIMOJb30BATh HaBbIKH peLIeHUs
IBYX(aKTOPHBIX 33/1a4 MaKCUMHU3ALUU TPUOBLIH,
MaKCHUMU3aluU o0beMa BBIITyCKa npu
MIOCTOSIHHBIX 3aTpaTax, MUHUMH3allUU 3aTpaT Mpu

[IOCTOSSHHOM  00BbeMe  BBIIIyCKa IPOJIYKLUH,
MaKCHMH3AIMU TIOJIE3HOCTU TOTPEOUTENS TIpH
3aJJaHHOM OI0)KETHOM OTrpaHUYECHUH,
MUHUMM3ALMM  pacxofa  MoTpedutens  IpH

IMOCTOSAHHOM YPOBHC IMOJIC3HOCTHU

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

Kypcmuoiy kbickawma mazmynot / Kpamkoe codepicanue kypca | Course summary

OKOHOMHKAJBIK  Taljayaarbl  (QyHKIHsIIAp.
CypaHblC  TeH  YCHIHBIC  (YHKIMSIIAPHI.
XKeprinikTi HAPBIKTHIK TeMe-TEHIIK. TarIbUIbIK
KOHE apTHIKIIBIIBIK. CHI3BIKTHIK WHTEPIIOSIIHSL.
CypaHbiC TIEH YCBIHBIC KHCBIKTAPBIH KYPY.
Onpipictik  QyHKIUA. MUKPOIKOHOMUKAIAFbI
mekTi MoHjep. DyHKUMSHBIH HKemautiri. bip
pecypcTel  koHe Oip  eHIMAI  KOMIaHHS
KarJailblHaa OHTaWnmaHablpy MiHaeTrrepl. bip

OYHKIIMM B 3KOHOMUYECKOM aHain3e. OyHKINU
cnpoca W mpenioxkeHus. JlokanbHOe PBIHOYHOE
paBHoBecue. Jlepunur w wmznumek. JluHeHas
uHtepnomsiuus. IlocTtpoeHne KpuBBIX crpoca M
npemioxenus.  IlpousBojacTBeHHass  QyHKIHSL.
Map:kuHanbHble BEJIMYMHBI B MHKPOIKOHOMHKE.
DnacTUYHOCTh QYHKIMU. 3a7a4d ONTUMHU3AIUU B
cliyya€ OJHOPECYpPCHOW M  OAHONPOAYKTOBOM
(bupMmBIL. Makcumuzanus puObLIN

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
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pecypcThlK  (pUpMaHBIH MaijacelH  OapbIHINIA
apTTBIpy. OHAIPICTI OHTAWIAHABIPYIBIH JKOHE

TYTBIHYIIBLIAPIBIH TaH/1aybIH
OHTAWIAHABIPYIBIH Kem (aKTOpJIbl ecenTepi.
bipneme ailHbIMAaJIBI GbyHKUMSATapABIH

KEPTUTIKTI JKOHE FallaMJIBIK SKCTPEMYMIAPHI.
[Maiinanel keOeUTyniH eki ¢akTopibsl ecedi.
KeprimkTi HapbIKTBIK Tere-TeHIIK. MocemneHi
apTThl dKCTpeMymra ImemyniH Jlarpamxk
MYJIbTHIUTHKATOPJIAPBIH aJIMACTBIPY OICi JKOHE
oici. OHIIpiCTI OHTAWIAHABIPY MIHACTTEPI.

onHopecypcHoil  ¢upmbel.  MHOrodakTOpHBIC
3a/1a4u ONTUMHU3AIIH MIPOU3BOJICTBA u
ONTUMU3ALUU NOTPEOUTETHCKOTO BbIOOpA.
JlokaapHBIN U T100aTBHBIN SKCTPEMYMBI () YHKITHH
HECKOJIBKUX  MepeMeHHbIX.  JIByx(akropHas
3ajaya  Makcumuzanuu npuosu. JlokampHOE
pPBIHOYHOE paBHOBecHE. MeETOJl MOACTAHOBKU M
MeToJl MHOXkHTenel Jlarpamka perieHust 3agauu
Ha YCIJOBHBIM SKCTPEMYM. 3aJaddl ONTUMU3AIUU
MIPOU3BO/ICTBA.

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 scemexuwiici / Pykosooumens npozpammot | Programme manager

Maiiep ©.D.

Maiiep ©.D.

Mayer F.F.
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Ixcmpemanovt rxcone oxmailnanovipy macenenepi meopuscot / Teopus 3kcmpemansuvix u onmumuzayuonnsix 3aoay | Theory of extreme and

optimization problems

OKy maxcamut / Yueonasn uens | Purpose

CryneHrrepai  adHbIManbLIAapAblH  pykcar | O3HaKOMIIEHHE CTYICHTOB ¢ Kiaccudyeckumu | Familiarization of students with classical methods
CTUITeH MOHJCpiHE KOMBbUIFAaH MISKTeYyJep/i | MeToaaMu ontumusanuu GyHkimonana ¢ yuerom | of functional optimization, taking into account the
ecKepe OTBIPBHIII, (GyHKIMOHAIABI | OTpaHUYEHHUM, HaJOKEHHBIX Ha JomycTHMbIe | restrictions imposed on the permissible values of

OHTAWUJIAHMBIPYIBIH KJIACCUKAIBIK 9JicTepiMEH
TaHBICTBIPY

SHA4YCHUA IICPEMCHHBIX

variables

Oxvimy nomubaiceci / Pezynomameut 00yuenusn / Learning o

utcomes

Kypersl corTi asikraranHaH KeiiH Ourim
ajrymbLiap

— DKCTpeMalIbl )KOHE OHTAMIAHIBIPY ecenTepi
TEOPHUSCHIHBIH HET13T1l MOJIIMETTEPIiH CUIIATTaY,
— DKCTpeMalbl KOHE OHTaWJIAHIBIPY
MOCEJIETIEPIH HIely TOPTIOIH cUMaTTaiabl,

— 9KOHOMHUKAJIBIK Kyuenepai Tanaayaa
KOJIJIaHbUIaTBIH OHTaWIaHIBIPYJIBIH 3aMaHayH
oNiCTEepiH KOpCeTy;

— OHTaMIbI Oackapy  MIHJETIH KOKOJIBI
cumarray,
— DKOHOMMKAIArbl HETI3N1 MaTeMaTHKAJIBIK

MOJICNIbJIEPAl JKOHE OJlapibl IIelry OIICTEPiH
CHIIATTAY;

— DYKOHOMHKAJIBIK KYOBIIBICTAp/ABI Talay YIIiH
MaTeMaTHKAIBIK TaJlJgay armapaTtblH KOJIaHY
MYMKIHJIIKTEpPiH OEKiTy;

IMocse  ycmemHoro
o0yuarmuecs OyayT
— OIIMCbIBATb OCHOBHBIC CBCIACHHA M3 TCOPUU
OKCTPEMAJIbHBIX U ONITUMH3AIIMOHHBIX 3a/1a4,

— ONUCHIBAThH MOPSAOK PEIICHUS IKCTPEMATIbHBIX
Y ONTHMHU3ALMOHHBIX 33/1a4;

— IIOKa3hbIBaTh COBPCMCHHBIC
ONTUMHU3AINU, HCIONb3YyEMbIX TMpU
SKOHOMHNYECCKHUX CUCTEM,

— ONUCHIBATh MOCTAHOBKY 33Ja4l ONTHMAJILHOTO

3aBepIIeHHs]  Kypca

METOJIbI
aHaau3e

yTIpaBJICHUS;

— ONKCHIBaTh  OCHOBHbIE  MaTe€MaTHYeCcKHe
MOJIETIM B 3KOHOMHUKE U METO/bI UX PEILICHUS;

— yTBEpXAaTb  BO3MOXHOCTHM  IPUMEHEHMS

arrapara MaTeMaTU4eCcKOro aHajausa JUisl aHaJIn3a
9KOHOMMYESCKHX SIBJICHHIA,

After successful completion of the course,
students will be

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

— describe 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

— WHTEpIpeTHpoBaTh ¢  To4YkH  3peHwus | interpret the basic mathematical objects;

— MHKPOSKOHOMHKA  TYpFBICBIHaH  Herisri | MUKpDOSKOHOMHKH OCHOBHBIE — MaTeMaTHdeckue | — to choose adequate methods of solving
MaTeMaTHKAJIBIK 00bEKTIICPIl TYCIHIIPY; 00BEKTHI; economic problems;

— DKOHOMHKAJBIK  MIHAETTEpAl  IIEIIyAiH | — BbIOMpaTh ajeKkBaTHble MeTOAbl pemeHus | — solve variational problems for an unconditional
6apabap ozicTepiH TaHIAY; HSKOHOMHYECKHUX 3a]1a4; and conditional extremum;

— IApTChI3 JKOHE  IMApPTTBl  JKCTPEMYMFa | — PEIIaTh BapUaIlMOHHbBIE 3aJ1a9n Ha | — to build models of economic dynamics to solve
BapHUAIMSIIBIK €CENTEPIi ey, 0€3yCIIOBHBIN U YCIOBHBII SKCTPEMYM; the problems of determining the optimal or
— DKOHOMHKAJIBIK JKYHEHIH JIAMYBIHBIH | — CTPOUTH MOJICIM ASKOHOMHUecKoW mauHamuku | equilibrium trajectory of the economic system, its
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OHTAIJIBI HeMece Tene-TeHIIK TPaeKTOPHSICHIH,
OHBIH Oenrim Oip yaKbITTarbl KYWIH aHBIKTAy
MIHAETTEpIH IIemy YUIH 3KOHOMHKAIBIK
JMHAMUKAHBIH MOJICIBIEPIH KYPY, KYHCHIH
TYPaKTBUIBIFBIHA, KYPBUIBIMIBIK —aybICyJIapFa
XKoHe T. 0. Tasgay Kyprisy.

— OHTaWJAHJBIPY TEOPUSICHIHBIH HeT13Ti
epexenepiH,  HAKOHOMHUKAJIBIK  MIHAETTEpre
KaTBICTBI JOHEC TAJAy JIEMEHTTEPIH KOPCETY;
— JKeprimikTi JxoHe >KkahaHABIK (20COMIOTTI)
OKCTPEMYMIBI IIEKTEYCi3 JKOHE TEHCI3MIKTEp
MEH TEHCI3JIKTep TYpIHIErl MIeKTeylIepMeH
Taly AaFabplIapbiH KOPCETY.

JUTSL pellieHUs 3a7a4 OINpeieNieHUs ONTUMAIbHON
WIA  pPAaBHOBECHOW  TPACKTOPUM  Pa3BUTHUA
SKOHOMHMYECKOM CHCTEMBI, €€ COCTOSHHUII B
3aJjaHHbICE MOMEHTBI BPEMEHH, MPOBOJIUTH AHAIU3
YCTOMYMBOCTU CUCTEMBI, CTPYKTYPHBIX CABUTOB U
T.IL.

— TMOKa3blBaTb OCHOBHBIC TIOJOXKEHUSI TEOPUU
ONTUMU3ALMK, 3JIEMEHTHI BBIIYKJIOrO aHallh3a
MPUMEHUTEIBHO K SdKOHOMUYECKUM 3a7a4aMm;

— TIOKa3bIBaTh HAaBBIKM HAXOXKICHUS JIOKATHHOTO
U T00ambHOTO (20CONIOTHOTO) JKCTpEMyMa B
3ajauye 0€3 OrpaHUYEHUN U C OTPAHMYCHHUSIMH B
BHJIC PAaBEHCTB U HEPABEHCTB

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

Kypcmoiy kbickawma masmynot / Kpamkoe codepycanue kypca | Course summary

[lekTeyci3 MuHnuMuzanus. DKCTpeMalI bl
ecentepal Kow. MUHUMYM 3>KoHE HHDUMYM.
Ians0epr miekci3  enmemai  KeHICTIKTepAeri
byHKIUSIApABI azaury. MareMaTHKaIbIK
Oarmapiamanay. MUHUMAaKCTaFbl TarchIpMaap.
Bapuanusuieik ecenrey.

Munumuzanust 6e3 orpanndenuid. IlocTanoBka
IKCTPEMAIBHBIX 3a7ady. MHUHUMYM M HHQUMYyM.
Munumuzanusi  QyHKOMA B THIIBOEPTOBBIX
0ECKOHEUHOMEPHBIX IIPOCTPAHCTBAX.
MaremaTtuueckoe nporpaMMHpoBaHue. 3a1auu Ha
MHHHMMAaKC. BapuannmoHnHoe ncuncieHue.

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 sncemexuiici / Pykosooumens npozpammet | Programme manager
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