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Kipicne

OJIeKTUBTI  TIOHJEP  KaTajoTbl  OKBITYIBIH  KPEAUTTIK Kyilecl  OoMbIHIIA
KYPacCThIPbLIabl. DJICKTUBTI MOHJEP KAaTaJIOThl KYHEJeHIeH TaHJay OOWBIHINA TTOHJIEP
T131MiH JKOHE OJIapJIbIH KbICKA CUIIATTaMaChIH KapacThIPaIbl.

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

DJNEeKTUBTI MOHJEP/l TaHJayFa d7Baiizep keHec Oepeni. MaructpaHt s/Bal3epMeH
Oipyiece OTBIPBIN, MarUCTPAHTTHIH KEKE OKY JKOCHMApBIH KYPY VIIIH TMOHAEPre >Ka3bLTy
HBICAHBIH TOJTHIPAJIBI.

Kypmerri wmaructpantr! bimim  O6epy TpaeKTOPHSCBIHBIH  OipTYTaCTHIFIHBIH
oimacteipputybl  Ci3fiH OojlalakTa MaMaH pPETIHAE KociOM  JMalbIHBIFBIHBI3IBIH
JIEHrel1HEe BIKIaJ €TETIHIH €CTE€ CaKTaybIHbI3 KEPEK.

BBenenue

[Ipu kpenuTHOM TEXHOJOTUU OOy4YeHHUs pa3padaThIBACTCS KaTalor AJIEKTHUBHBIX
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 JUCHUIUIMHBI KOMIIOHEHTA IO BBIOOPY.

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

VYBaxaemple wmaructpanTel! BaXHO TOMHHTH, YTO OT TOTO, HACKOJBKO
MpOlyMaHHOM W T1eNocTHOW Oyner Bamma oOpa3soBaTenbHas TpaeKTOPHs, 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 /
PacnipenejieHre 3J1eKTUBHBIX THCIUILUIAH 10 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 KYMBICHIHBIH Heri3/iepi / OCHOBBI HCCIIEIOBATENLCKON
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

MatemaTuKaIbIK (PM3HKaHBIH XKoHE JU((EpeHINATIIBIK 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

JuddepeHnmnanapIk-uHTerpaliablK TeHaeyaep / duddepernuansHo-
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

Kobanapasl 6ackapyabiH Ka3ipri TexHonorusicel / CoBpeMeHHBIE
TEXHOJIOTUH yrpasieHus npoekramu / Modern technologies of project
management

BysTThl TEXHONOTUNIApB! Malganany / Mcrons3oBaHue 001auyHbIX
texHosoruii / The use of cloud computing

Matemartukanslk 6i1iM 6epyneri nHHOBanus / IHHOBaTHKA B
MaTemaTuueckoMm oopasoanuu / Innovation in mathematical education

Martemartuka canachlHIaFbI MeIarOTHKaIbIK 3epTTEYIepIiH daicTemec /
MeTomoJIorus Ieaarorndecknux NCCiIeq0BaHnii B 001acTH MaTeEMaTHKH /
Methodology of pedagogical research in the field of mathematics

JlepexTep Typajbl FEUTBIM CAJTACHIHAAFBI CTATUCTHKAIBIK dJIiCTep /
CraTtucTudeckre MEeTO bl B 00J1aCTH HayKH o TaHHBIX / Statistical methods
in the field of data science

Jlepextepai eHACYAIH CTaTUCTUKANBIK dicTepi / CTaTUCTHUECKHE METO/IBI
o0paboTku gaHHbIX / Statistical methods of data processing

CroxacTUKaJBIK ITpOIecTep kKoHE Me3TUIAIK KaTtapiap / CtoxacTuyeckue
IPOIIECCHI M BpeMeHHBIe psijibl / Stochastic processes and time Series

Omnepanusinapasl 3eptrey / UccnenoBanue onepanuii / Operations research

DBOMIOIUSIIBIK TEHACYJIEPAIH KOl MEPUOATHI MIEIIMAEPIHIH TYPaKThUIBIFbI /




Y CTOWYHUBOCTH TOYTH MHOTONEPUOIMYECKUX PEIICHUNA IBOJTIOIMOHHBIX
ypaBnenwuii / The stability of almost periodic solutions to a lot of evolution
equations

JuddepeHnnanapk TeHACYIEepAiH AepIik mepruoATs menrimaepi / [loutn
nepuoanydeckue pemeHus qudepeHnnanbHpIX ypaBHeHuid / Almost
periodic solutions of differential equations

DKOHOMUKAIBIK Tangaynarsl quddepenmans: ecentey /
HuddepennnanbHoe ncunciaeHrne B 5koHoMuueckom ananuse / Differential
calculus in economic analysis

DKcTpeMa bl )KoHE OHTaMIaHIBIpy Macesenepi Teopusicel / Teopus
AKCTPEMaJIbHBIX U ONTUMHU3AIMOHHBIX 3a1a4 / 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 scymoicotnoviy Hez2iz0epi / OcHosbl ucciedosamensckou deamenvrhocmu / Basics of research activities

OKy makcamut / Yueonas uenw | Purpose

biniM anymbutapabH FEUIBIME TaHBIM SJICTEPIH
XKOHE OKY-3epTTey KBI3METIH MEHIepyl apKbLiIbl
OJIApABIH 3ePTTeY KY3BIPETTUIITH TaMBITY.

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

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

OKvtmy namuoiceci / Pezyiomameul 00yuenusn / Learning outcomes

Kypersl corTi asikraranHaH KeHiH 0iiim
aJIylibLiap
- 3epTTey KbI3METIHIH HeTi3T1 9ICTepiH; 3epTTey

KYMBICBIH pecimMiey TopTiOli MEH KaruJallapbiH;

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

KYpPbUIBIMBI MEH FBUIBIMU alnapaTblH; KaXeTTi
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
pa®oThl;  crmocoObl MOMCKA M HAKOIUICHMS
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 HCCIe0BaHus, 0QpOopMIISATh
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;
KOPBITBIH/BIIAP TYKBIPBIMIAY KOHE JKAJIbUIAY

xKacay;

- OPTYpJi aKHapaTThIK PECypCTapMEH KYMBbIC

icTey AaFablIaphIH MMalilaTany;
- onebuertepai

KbI3METIH
3epTTeyNepiHiH

Taluay >JKOHE KOHCIEKTTEY
JaFIbUIAPbIH; MPOOJIEMaHBl KOK OIICTEMECIH,
3epTTeYIiH ©3€KTUIrH Heri3aeyi;
YUBIMIIACTBIPY  JaFIbLUIAPHIH;
HOTHIXKENEPiH
QJIJIBIH]IA KOPFay JaFIblUIapbIH MMai1alany.

3eprrey
o3
KOIIIUTIK

METOIBl  HCCIENOBATEIbCKOM  JIESTEIbHOCTH,
COOTBETCTBYIOIIHE 33]a4aM HCCIICIOBAHMUS;

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

- HUCHOJb30BaTh HABBIKH PabOTHI C Pa3ITUYHBIMU
MHQOPMAIIMOHHBIMU PECypCaMu;

- UCNOJb30BAaTh HABBIKM aHAIM3UPOBAHUS U

KOHCIIEKTUPOBAHUsI  JIMTEPATypbl;  METOIUKOMN
IMOCTAaHOBKH POOIIEMBI, 000CHOBaHUS
AKTyaJIbHOCTH HCCIIEIOBAHUS; HaBBbIKAMU

OpraHHU3aIK MCCIEAOBATEIHCKON NEATEeIHbHOCTH;
HaBbIKAMU ITYOJMYHOW 3allUThl  PE3YJIbTATOB
COOCTBEHHOI'O MCCIIEIOBAHU.

- 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.

Kypcmuoiy kbickawma masmynot / Kpamkoe codepycanue kypca | Course summary

FoutbiMu-3eprrey Kbi3MeTi. FhUibIMU  3epTTey
dICTEMECI.
aKmaparThl JKUHAKTay >KOHE OHIEYy. 3epTrey

omicrepi.  3eprrey

KYMBICBIH JKocrapiay,

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

rpaduKaibIK MaTepuaniap.

Frouieimun

YUBIMIACTBIPY,

Hay‘IHO-I/ICCJIeI[OBaTeJILCKaH JACATCIIbHOCTD.

Meroasl Hay4HOro WHCCIEIOBaHUsA. Meroauka
uccinenoBanus. Hakxomnenne u  oOpaboTka
Hay4HOU UH(pOpMaIHH. 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.

Bazoaprama sncemexuiici / Pykosooumens npozpammet | Programme manager

Tactanos M.T.

Tactranos M.T.

Tastanov M. G.




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

technologies are in an educational process

OKy makcamot / Yueonas uenw | Purpose

3amanayu OUTIM Oepy TEXHOJOTHUIAPHI Typaibl
TYCIHIKTEp/Ii KaJBIITACTBIPY; *KOFaphl MEKTEITE
MaTeMaTHKAJIBIK TOHAEPAI OKBITY KYHeciHmue
OCBI TEXHOJIOTUSUIAP/IbI anpobanusiiay

dopmupoBaHuE MPEACTABICHUII O COBPEMEHHBIX
0o0pa3oBaTeNbHBIX  TEXHOJOTHSX;  ampodanus
JTAHHBIX TEXHOJIOTUH B CHUCTEME MPEIoaBaHus
MaTEMaTHYECKUX AUCLUUIUIMH B BBICHIEH IIKOJIE

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

Oxvimy namuoiceci / Pesynsmamut 06yuenus / Learning outcomes

Kyperbl coTTi  asiKraraHHaH KeiiH Ourim
aJIymbLiap

- MaTeMaTUKAJIBIK IMOHJCPAl OKBITYABIH ©3€KTi
TEXHOJIOTHSUTAPBIH  aTay; Kasipri Ourim  Oepy
TEXHOJIOTHSIAPBIHBIH alpbIKIIa Oenriepi, oimm
oepy TEXHOJIOTUSITAPBIHBIH caraibIK
€PEKIICIIriH, Kazipri oimim oepy
TEXHOJIOTHSUTAPBIH  KOJIIAHY/BIH — IIeKapajiapbl
MEH IIapTTapblH, NMaianany acepiepiH, Kasipri
OutliM  Oepy TEXHOJIOTHUSUIApbIH KoOasiayibIH
TEOPHSUIBIK ACTIEKTIIEPiH aTay;

- 3amaHayu OuliM Oepy TEXHOJOTUSIAPbIHBIH
MYMKIHJIIKTEP1 MEH QJI€YeTiH FhUIBIMH TaJlJaybl
KaJlail KYypri3y KepekTiriH Kepcery, OutiM Oepy

TEeXHOJIOTHSUIAPBIH ~ JkKoOajlay  9JliICHAMAaChIH
KOJJaHy, KeH OulM Oepy IpaKTUKAchIHIA
3aMaHayd OuniM  Oepy  TEXHOJIOTHSJIapbIH
KOJIIaHY;

- 3amaHayn OuriM Oepy TEXHOJOTHSIApbIH
KOJJTaHa  OTBIPHII, KOFaphl ~ MEKTEeNTe
MaTeMaTHKAJIbIK HoHJIepIl OKBITYbIH

MPaKTUKAIBIK JAaFIbIIapbIH KOJIAHY.

IMocne  ycmemHoro  3aBepuieHHsi  Kypca
o0yyarommecsi OyayT

- Ha3bIBaTh aKTyaJIbHbIC TEXHOJIOTUU
MPEroIaBaHusl  MaTEeMaTHYeCKUX  JMCLUILINH;
OTJIMYUTEIBHBIC NPU3HAKA COBPEMEHHBIX
00pa3oBaTENbHBIX TEXHOJIOTHH, KaueCTBEHHOE
cBoeoOpazue  00pa3oBaTeNIbHBIX  TEXHOJIOTHH,
TPaHULIBI W YCIIOBUSI TIPUMEHEHUS COBPEMEHHBIX
00pa3oBaTeNIbHbIX TEXHOJIOTHH, s dexTsI
HCIIONIB30BaHM, TEOPETUUECKHUE ACTIeKTBI

MIPOEKTUPOBAHUSI COBPEMEHHBIX 00pa30BaTEILHBIX
TEXHOJIOTHI;

- TIOKa3plBaTb KAaK  OCYILECTBISTh  HAYYHBII
aHAJIN3 BO3MOYKHOCTEN M MOTEHIMAJIa COBPEMEHHBIX
00pa3oBaTeIbHBIX TEXHOJIOTHI, IIPUMEHSATH
METOJIONIOTUI0 TIPOEKTUPOBAHUS 00pa30BaTEIbHBIX
TEXHOJIOTHH, IIPUMEHSATH COBpEMEHHBIE
oOpa3oBaTelbHbIE  TEXHOJOTHHM B  IIUPOKOU
00pa3oBaTeNbHOM MPAKTUKE,;

- NIPUMEHSTh MPaKTUYECKHE HaBBIKH
MPENoJaBaHusl MaTEMAaTUYECKUX JAUCLUUIUIMH B
BBICILIEH IIKOJIE€ C UCIOJIB30BAHUEM COBPEMEHHBIX
00pa30BaTeNbHBIX TEXHOJIOTHH.

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,
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Kypcmuin kbickawa mazmynst / Kpamxoe cooepycanue kypea | Course summary

binim  Oepyderi TEXHOJNOTHSUIBIK  TOCUIAIH
TeopusulblK ~ Herizgepi.  Knmaccudukamnuscer,
KYpPBUIBIMBI MEH €pEeKIIEITIKTEP], 3aMaHayn O1J1iM
Oepy TEXHOJOTHSJIAPhIH TaHIAy MOCeEJeci.
3amanayn OuriMm  Oepy  TEXHOJOTHSIApPHIH
x)o0anay. OKbITY TEXHOJOTHsIAPHI, OUTiM Oepy
npoiieci CyObEeKTIIEPiHIH 9JICYeTiH ©3eKTeHIIPY,
h Y oepy npoiieci CyOBEKTIIepiHIH
aKnmapaTbIMEH JXYMBIC ICTEY TEXHOJOTHSIIAPHI,
capanTaMaJbIK-0arajiay TeXHOJOTHIIAPHI.

TeopeTndyeckue  OCHOBBI  TEXHOJIOTHYECKOTO
noaxoma B oOpaszoBanuu. Kiaccudukarus,
CTPYKTypa M OCOOEHHOCTH, Mpobiema BbiOOpa
COBPEMEHHBIX  00pa30BaTEIbHBIX TEXHOJOTHH.
[MpoekTupoBanue COBPEMEHHBIX
oOpa3oBaTenpHBIX ~ TexHoJorud.  TexHomormm
o0y4eHHs, aKTyaJH3ally MOTeHIala CyObEeKTOB
00pa3oBaTeNBLHOrO MPOIEcca, TEXHOIOTUH PadoThI
¢ uHpOpManueil CyOBEeKTOB 00pa30BaTEIHLHOTO
IpoIIecca, SKCIIEPTHO-OIIEHOYHbBIE TEXHOIOTUH.

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 scemexuwiici / Pykosooumens npozpammot | Programme manager

VYremucona A. A.

VYremucosa A. A.

Utemisova A. A.

10




Mamemamukanvik pusukanviyy sncone ougghepenyuanovik menoeynepoiy, Kocolmuia mapaynapel / /[onoanumensvhle 2iagvl Mamemamudecko
¢uzuxu u oughghepenyuanvuvix ypasuenuit / Additional chapters of mathematical physics and differential equations

OKy makcamot / Yueonas uens | Purpose

Maructpantthl JudGepeHIHaIIBIK TEHACYIeP
OOlBbIHINIA IIEKapaIbIK €CeNTepaAl ISy YIIiH
MareMaTHKaIbIK ¢buzuka SIiCTEPiHIH
anmapaTeliH KOJJAAHYFa, OHBIH aJJIbIHAA TYpFaH
ecenTepal  AYphIC  TYXKBIpbIMJIAyFa  JKOHE
NPAaKTUKAJBIK ~ 1C-OpEeKeT  YIIIH  KaXeTTi
MaTeMaTHKaNbIK (u3MKa TEHICYIHIH >KaHa
OesiMIepiH 3epTTeyre YHpery.

HayunTe Marucrpanta HCIOJB30BaTh ammapar
METOJZIOB MaTeMaTHYeCKOW (DM3UKU JUIS PELICHUs
KpaeBbIX  3a7ad 1o  auddepeHuuanbHbIM
YPaBHEHUSM, IPaMOTHO chopMyIHUpoBaTh
IIOCTAHOBKY CTOSILIUX II€PE] HUM 3aJa4 U U3Y4YHUTh
HOBBIE pa3Zelibl YpaBHEHHS MaTeMaTU4YeCcKOU
¢u3uky, HeoOXoauMble I MPAKTUYECKOH
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
ajlymbLiap

— TeHJAEYAIH TYpiH aHbIKTay, IIEeKeapasbIK
ecenTepAiH  mienrimMiH  Taby;  (U3HKAIBIK
MpoIeCTep/Il  MOJENbACY YIIIH TeHIeYyaepl
KOJIJIaHy;

— TuUnepooIaNbIK KOHE napaboIanbIK

terneynep yuriH Komm eceOiHiH menrimMaepin
Tady;

— TONKBIHABIK  TEHICYI
OTKI3TIIITIK TEHJIEYI;

— 9p Typm  Tunrteri  (rumnepOoanbIk,
napabotasblK JKOHE AJUTUITHUKAIIBIK) JKapThlIaii
TYBIHJbLIAP1aFbI nudepeHanIbK
TEeHICYJNEepAIH Heri3ri ecenTepiH MIeHIyAiH
o/liCTEpiH MEHTepY;

— MAarucTpaHTThIH OoJlallaK MaMaHJbIFbIHA
OaliIaHbBICTHI KOJITaHOAIBI €cenTepi eny.

HIBIFapy;  JKBULY

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

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

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

— BBIBOJUTH BOJIHOBOE ypaBHEHHUE; ypaBHEHHE
TEIUIOMPOBOAHOCTH;

— BJIIAACTb METOJaMU PCIICHHA OCHOBHBLIX 3aJa4

I depeHIMaTbHBIX ~ YPaBHEHUH B YacCTHBIX
MIPOU3BOIHBIX Pa3INYHOrO TUIA
(runepOonnyeckoro, napaboINYecKoro u
AJUTMIITHYECKOTO);

— pEemHTh TNPUKITAJHBIX 3a/]ad, CBS3aHHBIX C
OyyIIel CrenralbHOCTHI0 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,
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Ilpepexeuzummepi / llpepexeuzumut / Prerequisites

KommekcTi alHbIMabl QYHKIUS TEOPUSCHIH
3eprTey

Wzyuenne teopun QyHKIIMH KOMIIEKCHON
MepEeMEHHON

Study of the theory of the function of a complex
variable

Kypcmuin kbickawa mazmynst / Kpamxoe cooepicanue xkypea | Course summary

MoceneHi Iypbic KOO JKOHE JYPBIC eMec
TarcelpManapabiH MBICaJIAAPHI.
Marematukaiblk ~ Qu3uka TeHACyJIepi  MeH
eKiHII  peTTi jaepOec  TybIHABUIAPHI  Oap
TEHICYJIep JKYHECIH JKIKTeY JKOHE OJap.sl
KaHOHJBIK Typre kenrtipy. [damam6Gep, Ilyaccon
xoHe Kupxrodp dopmymanaper.  J{roamens
dbopMynacel >KOHE OHBI TETEpPOreH/l TEeHICY
yuria Komm macenecin 1mrenry yimriH KOJJIaHy.
Kot eceGiHiH XbLTy OTKI3TIMITIK TEHACY] YIIIH
memimi. Ilyaccon  ®@opmynacel.  Apanac
ecenTepAl MENIyAiH >KaIFbI3AbIFbI .

KoppekTHOCTh MOCTaHOBKHU 3aJaud U MPUMEPHI
HEKOPPEKTHO MIOCTAaBJIEHHBIX 3aj7ady.
Knaccudukanuss ypaBHEHHI MaTeMaTHYECKON
(GU3UKM M CHUCTEM YpaBHEHUM C YaCTHBIMU
MIPOU3BOIHBIMHU BTOPOTO nopsiiKa u
NpUBEJACHUE HUX K KAHOHUYECKOMY BUIY.
®opmynel Jlamambepa, [lyaccona u Kupxroda.
®opmyna lroamens U ero NPUMEHEHHS MJIs
peuwieHus 3agadyn Kowmwm i HEOAHOPOIHOIO

ypaBHeHus. Pemenue 3amaum  Komwm s
ypaBHEHHUs  TeIJIonpoBogHOcTH.  Dopmyna
Ilyaccona. EauHcTBEeHHOCTD 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

DBOIIOLHUSUIIBIK TCHICYIIEPAiH KOT ITEPHOATHI
HISHTIMIEPiHIH TYPaKThUIBIFbI

Y CTONYHUBOCTH MOYTH MHOTONIEPHOANYECKHUX
pELIEHUN YBOJOLMOHHBIX YPABHECHUMU

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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Jugppepenyuanovik-unmezpanovix menoeynep / Jluppepenuuanvno-unmezpanvnote ypasnenus | Differential-integral equations

OKy makcamot / Yueonas uenw | Purpose

MarucTtpanTTap/ b b depeHIranIbIK-
MHTETPaAJIBIK TEHJCYJIep MEH OJapIblH Keioip
KOCBHIMIIAJIAPBIH Iy OMICTEpiH 3epTTeyre
yiipery. JuddepeHnmanpIK-UHTETr paIbIK
TEHJCYJEp TEOPHUACHIHBIH TapUXBIH 3EpPTTEy
KOHE OCBl TEHJCYJIEP TEOPUSICHIH KOJIJIaHy
apKbUIBI ~ TICHIUIETIH  MOCENeNepaiH  Herisri
TYpJIEPiH KapacThIpy.

Hayunth MarucTpaHToB  HCCIEI0BaTh METObI
pereHus muddepeHInaTbHO-HHTErPATTLHBIX
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

Kypersl corTi asikraranHaH KeHiH 0iiim
ajrymbLiap

— nuddepeHTnaNIbIK-HHTETPATIBIK
TEHJCYJICp TCOPHICHIHBIH JTaMYybIHBIH HETi3Ti
KE3CH/IepiH aHbIKTaY;

— MareMaTuKa MEH apaThUILICTaHYIbIH 0acka
caJlaJlapblHIa Jla OCBhl TEOPUSHBIH  ©3apa
OaiilaHbBICHI MEH ©3apa dCepiH Oenriney;

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

— 3 OUTIMIH IPAaKTUKAJIBIK €CenTepl IIeryre
KOJIZIaHy, MPaKTUKAIA TYBIHIANUTHIH
Mocenenepai o3  OeTiHIIE 3epTTey  YIIiH
MaTeMaTUKAJIBIK 9/1e0MEeTTI Taljanany;
OlmiMIepiH MaMaHABIKKA

— ajfraH CoUKec

KOJIIaHy

IMocse  ycmemHoro
o0yuarmuecs OyayT
— BbBIIBUTb OCHOBHBLIC 3Tallbl PAa3BUTHUA 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
3epTIey

N3ydenue Teopuu GyHKIIMH KOMITJIEKCHOM
IIEPEMEHHOMN

Study of the theory of the function of a complex
variable
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Kypcmuin kbickawa mazmynst / Kpamxoe cooepycanue kypea | Course summary

JuddepeHnnanapIK-nHTETPaJIIBIK

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

memyaiH OipTiHaen >XybIKTay omici. Jlammac
TYPACHAIPYIEPIH KOJIAAHY.

Knaccudukanus nuddepeHnraIbHO-
UHTETPATIbHBIX ypaBHEHUH. JIuneitnbie
UHTErpanbHble  ypaBHeHuss  @pearonbma U
Bonsteppa. Cunrynsipabie HHTErpaibHbIe
YpaBHEHUS. Merton MIOCJIEZI0BATEIbHBIX
OpUOMKEHUH [ pelIeHHs] WHTErpasbHbIX
ypaBHeHuil.  Ilpumenenune  npeoOpasoBaHMid
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 TYPaKThUIBIFHI.

Y CTOMYMBOCTh NOYTH MHOTONIEPUOAUYECKUX
pEeLIeHN SBOJIIOLIMOHHBIX YPAaBHEHUI.

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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AnanumukanvlK, yHKUuAIapObly 2eomempuanvik kacuemmepi / I eomempuueckue ceoiicmea anaiumuyeckux Qynkyuii /

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  Tajgayabl  KOJJaHy  HETI3iHIC | CKAIAPHBIX M BEKTOPHBIX moiicii Ha ocHoBe | vVector fields based on the application of vector
TaHBICTBIPY, COHJAH-aKk  OJapIblH  OPTYpPJIi | IPUMEHEHHsT BEKTOPHOrO aHaim3a, a takke | analysis, as well as strengthening the skills of
MEXaHUKAJIBIK, JKOHE (bHU3UKAJIBIK | 3aKpEILICHUE HaBBIKOB Beruncienus | calculating curvilinear, surface and multiple
KOChIMIIIaJIapbiHa Oaca Hazap ayjapa OTBIpBII, | 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 (PU3NUCCKHE TPUIIOKCHUSI

Oxbimy namuorceci / Pesynomamut 06yuenus / Learning outcomes
Kypersl  coTTi  asikraranHan keidin Oixim | ITocie  ycmemHoro  3aBepmenusi  kypca | After successful completion of the course,
aJrymbLiap od0yuarommecsi OyayT students will be
- KOMIUICKCTI  aiHbIMaibl  (QYHKUIMSUIAPIBIH | -  ONpEIesITh COBPEMEHHbIC HampaBieHus | - to determine the current trends in the

TEOMETPHSUIBIK TEOPUSCHIH, aran aiTKaHnaa, Oip
KarnbIpakThl (QYHKIMSIIAP TEOPUICHIH JaMbITYAbIH
3aMaHayu OaFbITTapbIH, AQHATU THKAJTBIK
GbyHKUIMSTApABIH 6ip JKaIbIPaKThI
GYHKIUSIApABIH HET13T1 KETKUTIKTI MIapTTapblH
’KOHE oJIapbl KOJAAaHY bl aHBIKTAY;

- QHAIUTUKAIBIK (PYHKUIMATIAP/IBIH )KETKUIIKTI KEH
KjacTapblHia  Oara  aly  JKOHE  OJapjbl
AQHAJIMTUKAIBIK (PYHKUMSATIAPABIH TE€OMETPUSIIBIK
KAaCHUETTEpiH 3epTTeyre >oHe Oip JKambIpaKThl
G yHKIMSUTApIBIH SKETKITIKTI KarganaapbliH
KYPYZbl KOJJIaHY;

- aHAIMTHUKAIBIK (QYHKIUSUIAD MEH OJIapJiblH
KOCBIMINIATaPBbIHBIH oip JKarbIPaKThI
byHKOUSIapAblH =~ Oarajmapbl  MEH  JKETKUIIKTI
IIAPTTApPbIH  KYpPYFa KaThICThl OarbIHY JKOHE

pa3BUTHS TEOMETPUYECKOH Teopuu (GyHKIUH

KOMIUIEKCHOIO IIEPEMEHHOr0, B YaCTHOCTH,
TEOPUU OJHOJUCTHBIX (YHKUUN, OCHOBHBIE
JOCTaTOYHBIE YCIIOBHS OIHOJIUCTHOCTH

AHAIUTUYECKUX (PYHKIUH U UX IPUMEHEHHUE;
[IOJIy4aTb OLIEHKM B JOCTaTOYHO ULIMPOKHUX
KJlaccaX AaHANUTHYECKUX (QYHKIMH M HUX
IIPUMEHATh K MCCIIEJIOBAHUIO T€OMETPUYECKUX
CBOMCTB AHAIMTUYECKUX byHKIUI 51
IIOCTPOEHHIO JIOCTaTOYHBIX YCIIOBUM
OJTHOJINCTHOCTH;

HCIIONBb30BAaTh METOAbl IOAYMHEHHOCTH U
CUMMETPHU3ALMHN TPUMEHUTEIBHO K TOCTPOEHUIO
OLICHOK u JOCTaTOYHBIX YCIIOBU
OJTHOJINCTHOCTH aHAJIMTHYECKUX (YHKIUN U UX

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.

IIPUIIOKEHUHN.
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CUMMETpPHUSIIAY 9IICTePIH KOIAaHYy.

Kypcmuiy kbickawma mazmynot / Kpamkoe codepicanue kypca | Course summary

Kommekeri cannapasiy Oetinenenyi. Kommiekcri
AMHBIMAJIBIHBIH, muddepeHnmanaHaThIH
¢byHkuusaapel (reoMeTpHsuiblK  acrnekT). Komm-
Puman maprrapsel. bip skanbipakTsl GyHKIHSIIAP.
Koudopmsr OcitHeneymnep. bip
JKAINBIPAKTBUIBIKIICH Oaiyianpic. barbiHy  ojici
xone Jlemma IlIBapuThiH kyieni GyHKIUAIApABI
Oaranaysl. barbiHy ofliciHE HEri3JeNIreH TYPAKThI
(YHKIUSHBIH HAKTHl JKOHE OWJAH NIBIFAPBLUIFAH
Oe:iri 60BN TaOBLIATHIH MOAYJBAIK Oaranmap.ibl

any. CuMMeTpUSIIBIK OarbIHBIIITHUIBIK,.
M raitnepaiy CUMMETPHSICHI (TYy3ymeH
canmpICTBIpMalbl - Typae). llonamaneiH —AeHrenex
CUMMETPHSICHI (>xapTbLIait TY3yMEH
casbICTRIpMalel - Typae). JeHec QyHkumsuiap
kinacel. JKynaei3 Topizal  GyHKOUsIap KIAChI.
TypaxTsr GbyHKIUSAIapABIH KYIIBI3IBIK
KpUTEPHIAL. Bbepnankuiinig MHTETPAIIIBI
ONEpaTOphl.  O-KYIABI3  TOPi3Al  (QYHKIUsSIIAP

kiacel. TypakThl QYHKIMSITAPABIH O-KYIIIBI3IBIK
KpUTEPHifi.

N3o6pakenue KOMILJIEKCHBIX qHce.
Judbdepenuupyembie GYHKIMH KOMILIEKCHOTO
IIEPEMEHHOI0 (reomeTpuyeckuit aCIIEeKT).
VYcenoBus Komm-Pumana. OIHOJIMCTHBIE
¢ynkuuu. Kondopmusie orodpaxenus. CBssb ¢
OJTHOJMCTHOCTBIO. MeToa NOJUYUHEHHOCTH H
OLIGHKH peryisipHbix QyHkumii Jlemma [lIBapna.
[TonmyyeHue oLeHOK MOAYJIS, AEHCTBUTEIBHON U
MHHUMOM 4acTu peryisipHOil (yHKIIMU HAa OCHOBE
MeToAa MOJYMHEHHOCTH. CHMMeTpu3allMOHHas

nogunHeHHocTh. CumMmerpuzauus [lTeiinepa
(OTHOCHTEITBLHO IPSIMOiA). Kpyrosas
CUMMETpHU3ALIUS [Tonna (OTHOCHUTETBHO
nonynpsmoii). Krnacc BbIMyKIbIX — (DYHKIUH.

Knacc 3Be3mooOpasubix ¢GyHkumid. Kpurepuit
3BE3/1000pa3HOCTH  PeryyisipHbIX  (YHKLHUH.
Wurerpansusiii oneparop bepnankoro. Knacc a-
3Be37000pa3HbIX  (yHkuui. Kpurepuit  o-
3B€3/1000pa3HOCTHU PETrYNISAPHBIX (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.

Bazoapnama scemexuwici / Pykosooumens npozpammot | Programme manager

Maiiep ©.D.

Maiiep ©.D.

Mayer F.F.

16




bip srcanvipakmut pynxyusnnap sncane onapowt Konoany / Qononucmusie ghynkuyuu u ux npumenenue / Single-leaf functions and their application

OKy makcamut / Yueonas uenw | Purpose

MaructpaHTTapasl Kypaeii Al HBIMAJIbI
GYHKIUSUTAPABIH TEOMETPHUSIIBIK TEOPHUSICHIHBIH
Heri3ri epekenepiMeH, aran aliTKaHa
AHATUTHUKANBIK ~ (YHKUUSUTAPABIH  JKETKUTIKTI
OIpKENKIITIK JKarIaibIHIaF bl HEri3ri

HOTHKEJIIEPMEH TaHBICTBIPY.

O3HakomieHne MarucTpaHTOB c
(byHIaMeHTaTbHBIMU [10JIO’KEHUSIMU
reOMEeTPUUYECKOi TeopuH QYHKIUN KOMIUIEKCHOTO
IIEPEMEHHOIO, B YaCTHOCTH, C OCHOBHBIMU
pe3yiabTaTaMd B JIOCTAaTOYHBIX  YCJIOBHSIX
OJTHOJIMCTHOCTH aHAJTUTUYCCKUX (DYHKITHIA.

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.

Oxbimy namuorceci / Pesynomamut 06yuenus /Learning o

utcomes

Kyperbl coTTi  asiKraraHHaH KeiiH Ourim
ajlymbLiap

- OarplHy JKOHE CHUMMETpPUSIIAY OMICTEpiHIH
HET13T1 epexenepi, oip KarblPaKThl
GYHKIUSIApABIH  HETi3rl  1MIKI  CHIHBIITapbIH
’KOHE OJIapAbl KOJIaHy MYMKIHIIKTEPIiH aTaHbI3;
- aHAJIUTHUKAIBIK (YHKIUSIAPIABIH KETKLUTIKTI
KeH KJacTapelHIa OaFa aimy JKOHE OJIapiblH
HETI31HIE Olp  KambIpaKTBIH  KETKUTIKTI
OenrijaepiH Kypy;

- AHAJIUTHKAJIBIK
O1pTYTaCThIFbI

GyHKIMATapIBIH
MEH OJapiblH HHTETPAIbIK
KOPIHICTEPIH  T'€OMETPUSIIBIK  KaCHUETTEepiH
3epTreyre KOJIAAQHBLTYbIHBIH JKETKUTIKTI
IapTTapsl MeH OarajapblH KYpyFa KaTBICTHI
OarblHy  JKOHE  CUMMETpHsUIAy  OIICTEepiH

KOJIJIaHy.

3aBeplIeHHsl  Kypca

IMocae  ycmemrHoro
o0yyarommecsi OyayT
- Ha3plBaTh OCHOBHBIE IIOJIOKEHHUS METO/I0B
MNOAYMHCHHOCTH W CHUMMCTpHU3AllMHA, OCHOBHBIC
IOJIKJIACCHI OJTHOJIMCTHBIX byHKLIMI U
BO3MOXHOCTH UX IPUMCHCHUA

- MOJyyaTb OLIEHKM B JOCTaTOYHO UIMPOKHX

KJlaccaX aHAJIUTUYECKUX (PYHKUMH M HA OCHOBE

HUX CTPOUTH JA0CTAaTOYHBIC IIpHU3HAKH
OJHOJIMCTHOCTH;
- HUCIOJB30BaTh MCTOAbI IOJYHMHCHHOCTHU U

CUMMETPU3ALMHA IPUMEHUTENBHO K MOCTPOEHUIO
OILICHOK U JTOCTATOYHBIX YCJIOBHI OJHOJUCTHOCTHU
aHATUTUYECKUX (DYHKIUM M UX NPUWIOKEHUH K
UCCIIEIOBAaHUIO reOMETPUYECKUX CBOICTB
UHTETPaJIbHBIX MPECTaBICHUH.

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.

Ilpepexeuzummepi / IIpepexeuzumut / Prerequisites

KommekcTi alHpIManbl QyHKIUS TEOPUSCHIH
3eprrey

N3ydenne Teopuu GyHKIIMH KOMITJIEKCHOM
MePEMEHHON

Study of the theory of the function of a complex
variable

Kypcmoty kvickauia mazmynst / Kpamxkoe codepicanue xkypca | Course summary

Jlenec ¢ynkmumsmap kmacel. JKyJaei3 Topizmi \ Kiace

Kimacc \

BBIITYKJIBIX GyHKIMIH.

A class of convex functions. A class of star-
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GyHKOMsUTap KIJIAchl. Y PETTI JAEpiikK JeHec
byHKUMsATap KIacel. Y PETTI OWIarbl OCh
OarbITBIHAAFBl  JOHEC (QYHKIUSUIAD  KJIACHI.
barpiHy >KOHE CHMMETPHSUIAY JKOHE TYPAKThHI
byakumsutapael - Oarayay  omici.  Typaktsl
byHKUMsIapABIH Oip KanbIpakThl (YHKIUSHBIH
KETKUTIKTI OenriiepiH KypyFa OarblHYy XoHE
CUMMETpUsSIAy  OMICTepiH  KoijaHy.  bip
JKaIbIPAKTHI (GYHKIUSHBIH JKETKUTIKTI
IIapTTaPBIHBIH KeHOIp KOChIMINIATAPHI.

3Be3noo0pasHbix  (pynkmui. Kmace  dynkmnwmii,
MOYTH BBINYKJIBIX mopsaka y. Kimace (yHkmii,
BBIYKJIBIX B HAaINpaBJICHUH BOOOpa)kaeMoi ocH,
nopsaaka  y.  Merox  NOIYMHEHHOCTH U
CUMMETPHU3ALMU U OLEHKU PErYISIPHBIX (PYHKIIUMA.
[Ipumenenne  METOJOB  IMOAYMHEHHOCTH U
CUMMETpHU3alUU K TOCTPOCHHUIO JOCTATOYHBIX
IIPU3HAKOB OJIHOJIUCTHOCTHU perysipHbIX
¢bynkuii. HekoTopelie mpuioKeHus: JOCTaTOUHBIX
YCJIOBUIA OJHOJIUCTHOCTH.

shaped functions. A class of functions almost
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.

bazoapnama scemexuici / Pykosooumens npozpammst/ Programme manager

Maiiep ©.OD.

Maiiep ©.D.

Mayer F.F.
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Hlewim Kaowvinoay aoicmepi / Memoowl npunamus pewrenuii / Decision making methods

OKy makcamut / Yueonas uenw | Purpose

DOKOHOMHUKAIBIK OOBEKTLIepAl  3epTTey  JKoHE
Tajyjay  YOIiH — maijajaHblIaThIH - IICIIIMICD
KaObUIay TEOPHSUIAPBIH TEOPHS KOHE IPaKTUKA
oMICTEpIMEH, TCOPHUSIIBIK HETI3/ICIATeH MIenTiMaep i
azipiey omicrepi MeH ANTOPUTMICPIMEH
TaHBICTBIPY; SKOHOMHUKAIBIK TalJayJbl OPBIHIAY,
KOMBUIFAaH MIHACTTIH Y3/IK MIEmIiMiH i37ey YIIiH
miemimMaep TaHaay KoHe KaObuigay oiicTepi MeH
paciMaepiH THIMII KOJJAHYABIH NPAaKTUKAJIBIK
JaFAbpUIapbIH  KaJBIITACTRIPY; OUTIM aiyribuiapiaa
alKBIHOBIK JKAaFrmaliblHOa [Oa, OeNrici3giK JKOHE
TOyeKeNl JKarjaWblHIa Ja I[eHiMAEpAiH V3K
HYCKQJIAphIH TaOy OICTEpi CalachIHAAFbl OLTIMII
TEPEHJICTY.

O3HaKOMUTh C METOJAaMU TEOPUU M MPAKTHUKU
TEOPUU TPHUHSATHS PEIICHUH, MCIOIb3YEMbBIMHU IS
HCCIACAOBAHUS W aHajguW3a  SKOHOMHYECKHX
00BEKTOB, C METOJAMH U aJITOPUTMAMH BBIPAOOTKH
TEOPETUICCKH 000CHOBaHHBIX PEIICHUIA;
(dhopMupoBaHHe PAKTHYECKHUX HABBIKOB
3¢ (HEeKTHBHOTO TTPUMEHEHUS METOJIOB M IPOLEIYP
BBIOOpPA W MPHUHATHS PEINCHUN JUIS BBIIOJHEHHUS
SKOHOMHYECKOTO  aHaju3a, IIOMCKa  JIYYIIeTro
pellleHUs TIOCTABJICHHON 3aqaud; yriayOJcHHE Y
oOyJaromuxcss 3HaHUH B  00JJaCTH  METOJIOB
OTBICKAHHUs JIy4dIIMX BapHaHTOB pPEIICHUH, KaK B
YCIIOBUSIX ONPENEIIEHHOCTH, TaK M B YCIOBHUAX
HEONPeACIEHHOCTH U PHUCKA.

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 naomuoiceci / Pezyiomamet 00yuenusn / Learning outcomes

Kyperbl coTTi  asikraraHHaH Keilin Outim
aJIylmbLiap

- memiMAepal TaHAay SIICTEPIH, apTHIKIIBUIBIK | -
KAThIHACTAPBIH, MaWJaNblIbIK (YHKIMSIAPbIH,
KpUTEpUNIIEP/I1; KOIT KPUTEPHUIMITIK MIHAETTEPIIH
epeKUIeNKTepiH, KON KPUTEPHUIlNIIK MIHACTTEPIl
Olp KpUTEpHillIKKe JeilH a3alTy ojiCTepiH;
KEKe KOHE TONTHIK TaHJAyJblH NPUHLIUITEP]
MEH 9/IICTEpIH aHBIKTAY;

- CEHIMOUTIK, TOJBIK €MEeC CEHIMIOUNK XOHE
YKaH)KaJl JKarJalblHIa OacKapylsl MIemiMaepal
a3ipiiey *oHe KaObU1iay YIIiH HIeHIiM KaObuiaay
omicTepi OOWBIHINIA ayFaH OUTIMACPIH KOJIJIaHY;

ITocne
o0yyarommecsi OyayT

OTHOLLEHUS
IIOJIE3HOCTH,
MHOTOKPUTEPHUAIIBHBIX 3a7a4, METOJbI CBEICHUS
MHOT'OKPUTEPHUAIILHON
OJIHOKPUTEPHUAIbHOM;
WHUBUAYAIBHOTO U TPYIIIOBOTO BEIOOPA,;

- NIPUMEHATH IIOJYyYEHHBIE 3HAHUS 10 METOJaM
MIPUHSATHS PEIIEHUH NIl BHIPAOOTKM M MPUHSITUA
YIPABJISIOLINX
ONIPEAEICHHOCTH, HENOJHON ONPENEICHHOCTH M

YCemHoro 3aBepIICHUSA

Kypca

OTpEeNeNsiTh  METOJbl  BBIOOpA
NPEANOUYTEHUM,

KpUTEPUH;

penenui,

byHKIAHA
0COOEHHOCTH

3aJadu K
NpUHIOUIIBI KW MCTOIbI

peI_HCHI/Iﬁ B YCIOBHAX

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,
reducing multi-criteria tasks to single-criteria;
principles and methods of individual and group
selection;

- to apply the acquired knowledge on decision-
making
management decisions in conditions of certainty,
incomplete certainty and conflict; to find informed
decisions with unclear initial data;

methods of

methods to develop and make
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aHBIK eMec OacTamKbl JepeKTepMEH Heri3IeNreH
menimMaepai Taoy;

- DKOHOMHUKA MEH Oackapyja IIemiM KaObuiaay
o/icTEepiH KOJJaHy; 3KOHOMHUKAIBIK Taaay/abl
OpBbIHAY YIIIH TaHJAAy >KOHE IIemiM KaObuiaay

omicTepi MEH pociMIEpiH THIMAL KOJJIaHY
JaFabUIaAPkI;

- memniM  KaObUIgay — OmicTepiH,  OipHeme
Kputepuiiep OoWbIHIIIA HeMece OipHele
capanibuIapIbIH KaJlaybl HETi31H/e

Oanmamanapabl capajay TocuiuepiH; Oenrici3mik
MeH JKamKall JKarjaiblHIa IIenrM KaObuigay
OMICTEpiH; aHBIK eMec OacTanKbl JEePEKTEPMEH
HETI3/IeNreH IemiMaep KaObuimay TocuiaepiHn
alKpIHQAY.

KOH(DJIMKTA; HaXoAUTh OOOCHOBAHHBIE PEIICHUS
[P HEYETKUX UCXOAHBIX JTaHHBIX;

- HCIIOJb30BATh METOJbl NPHUHATUS DPELICHUNA B
9KOHOMHUKE u YIPaBJICHUH; HaBBIKAMH
3¢ (HEeKTUBHOTO MPUMEHEHHSI METOJIOB U MPOLIEYP
BBIOOpAa W TPUHATHS PEIICHUN ]ISl BBIOJHCHUS
SKOHOMHUYECKOI'O aHaJIN3a;
- ONpelensiTb METOJbI
CHocoObl  pPaH)KUPOBAHMSI ~ AIBTEPHATUB  MPU
HECKOJIBKMX  KPUTEpHUAX WIM HAa  OCHOBE
MPEANOYTEHUH HECKOJIbKHX 3KCIIEPTOB; METO]IbI
MIPUHATHUA peleHui B YCIIOBUSIX
HEOMPEACNIEHHOCTY U  KOH(IUKTA;  CIOCOOBI
MPUHATHSI 000CHOBAHHBIX PEIICHUN TTPH HEYCTKUX
WCXOJIHBIX JIaHHBIX.

NPUHATUA ~PELICHU,

- 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.

Kypcmoiy kbickawa mazmynot / Kpamkoe codepicanue kypca | Course summary

Kipicnme. [IloHHiH Heri3ri TYCIHIKTEpI MeH
omicHamManbIK Herizaepi. OHTaWIbl MennMaepI
i3ney omictepi. Kem emmemuinik >karnaibiHIa
menriM Kabpuinay. CapanmbuiapbslH KajdayblH
€CKepe OTBIPHIN, OanaManapasl pPeTKe KenTipy.
Tonteik TaHnmay. benrici3gik mHeH KaKTBIFBIC
KargaWplHAa — IIEHIM KaObLIAAY. 0713151
MOJIeTIBICpl KOHE T.0. TOYEKeN JKarJaibIHJIa
LIEIIM KaObLIIQY. CTaTHUCTUKAIBIK
mIemIMIEpIIH ~ TEOpPHsIChl ~ MEH  9JICTepl.
BynbiHFBIp KaFgainapaa meniM Kaobuiaay.

Baenenue. OcHOBHBIC MOHSITUS u
METOJI0JIOTUYECKHE OCHOBBI JIACITUTIIIUHBI.
Meronpl  MOWCKAa  ONTUMAJbHBIX  PELICHUU.
[Ipunsarne pemeHui B YCIOBUAX
MHOTOKPUTEPUAIIBHOCTH. YnopsgoueHue
aIbTEPHATHB HA OCHOBE Yy4Ye€Ta MPEANOYTCHUI
aKkcnepToB.  ['pymnmoBoi  BeiOOp.  [lpunsTHe
pELIEHHI B YCIOBUSIX HEONPEACICHHOCTH U
koH(pmukra. Urposeie momenu [IP. Ilpunstue
peuieHuil B yCIOBUAX pUCKa. Teopus M METOIbI
CTaTUCTUYECKUX perieHui. [IpuHsaTue pemeHnii 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.

Bazoaprama sncemexuiici / Pykosooumens npozpammet | Programme manager

Tactanos M.T.

Tactanos M.T".

Tastanov M. G.

20




Kyienix manoay adicmepi / Memoowvt cucmemnozo ananuza / Methods of system analysis

OKy maxcamul / Yueonasa yenwv/ PUurpose

HakTpel mporecrep MeH OOBEKTiNEpai Kykeni
Tangay CaJIaChIH/IaF bl KY3bIpeTTepi
KaJIBIITACTHIPY, MaTeMaTUKAIbIK  o/icTep
HETi31H/I€ OJIap/IbIH KACUETTEPIH 3EePTTEY.

dopMupoBaHHE  KOMIIETEHEIM B  0obOjacTu
CUCTEMHOI'O aHaJIM3a pEaJbHbIX IIPOLIECCOB U
00BEKTOB, HCCIEIOBAHUS UX CBOMCTB Ha OCHOBE
MaTEMaTHYECKUX METOJIOB .

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

Oxvimy nomuaiceci / Pezyiomameut 00yuenusn / Learning outcomes

Kyperbl  ¢oT1Ti  asiIKTaraHHaH KeiiH OiixiM
ajlymbLiap

- OKYHeNmiK TannayablH HEri3ri  YFbIMIapbIH,
KYHeep i MOJIENbICY TOCUIACPiH, O0BEKTIICPIIH
UHTETpANJbIK KacueTTepiH Oaranay oficTepiH,
OO0BEKTITICPIiH )KYMBICHIH TaJIay 9JIICTEPiH aray;
- MOHIIK caja TEePMUHAEPIMEH >XYMBIC iCTey,
YUpEHTeH oficTep Al MPaKTUKAIBIK MBICAIIap MEH

ecenTepAe KOJAaHy, aJblHFAaH HOTWXKENIEpl
JYPBIC TYCIHIIPY;
- JepeKTep i KUHAY JKOHE OHJIEY,

3aHJIBUTBIKTApIbl KYPY JKOHE e3apa OaillaHBICTHI
(hakTopiap KyieciH a3ipiey.

IMocie  ycmemHoro  3aBepuieHMsi  Kypca
oOyuarommecsi OyayT

- Ha3blBaTb OCHOBHBIC IOHATHS CHCTEMHOTO
aHamu3a, MOAXOAbI  MOJCIUPOBAHHS  CHCTEM,

METO/IbI OIICHKH WHTETPaJIbHBIX CBOWCTB OOBEKTOB,
METO/JTbI aHaTH3a (PYHKIIMOHUPOBAHUS OOBEKTOB;

- OIEpUpOBaTh TEPMUHAMHU MPEIMETHON 00JIACTH,
HUCITIOJIB30BAaTh HN3YUCHHBIC METOAbI Ha
NPaKTUYECKUX TpUMEpax W 3ajadax, MPaBUIBHO
HHTEPIPETUPOBATH ITOIYYEHHBIE PE3YIbTATEI,

- MOJTy4aTh cOOp U 00pabOTKHU JaHHBIX, TOCTPOCHUS
3aKOHOMEPHOCTe U pa3paboOTKh  CHCTEMBI
B3aUMOCBSI3aHHBIX (DAKTOPOB.

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.

Kypcmuiy kbickawa mazmynst / Kpamrkoe cooepycanue Kypca/ Course summary

Kyitenik
MIHJETTEepl

TangayablH  HETI3Ti
KoHe mnpuHuMnTepi. JKylenepain
KYpPBUIBIMBI ~ MEH  KbI3METIH  CHIATTAaHTHIH
yreiMaap.  Kyienepain  okikremyi.  JKy#emik
TangayablH capantaMalblK omicTepi. JKyhenepi
dbopmanuzaUsIIaHFaH  YChIHY OJICTepl, «MHFa
m1adysuT», «UAesIIap bl YKBIMITBIK
reHepaLusIay», «CIeHapHiIep» CUSKTHI 9JIICTep.

TYCIHIKTEpI,

OcHOBHBIE  TOHATHS, 3aJa4d M IPHUHLIMIIBI
cucTeMHOro ananusa. [IoHsaTus, xapakrepusyromue
cTpoeHMe M (QYHKIUMOHHPOBAHME  CHUCTEM.

Knaccudukamuss cucreM. DKCIEPTHBIE METO/BI
CHCTEMHOT0 aHayn3a. MeToxs! popMaIn30BaHHOTO
NPE/ICTaBICHUS] CHUCTEM, METOJBI THUA «MO3TOBOW
aTaKkh»,  «KOJUIEKTHBHAs ~ TEHepalus  UJei»,
«cuenapueBy. lleneBas QyHkims. YwucieHHbIe

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 «brainstormingy,
«collective generation of ideas», «scenarios.
The objective function. Numerical methods of
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MakcatTbl

GbyHKIHS.

MareMaTHKaJIBIK

OargapiaManay/IbiH CaHIbIK JJIICTEPI.

METOJbl MAaTEMATUYCCKOT'O ITPOrpaMMHUPOBAHNS.

mathematical programming.

Bazoaphama scemexwici / Pykosooumenw npozpammul/ Programme manager

Vrtemucona A.A.

Vremucona A.A.

Utemissova A.A.
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Kobanapowt oackapyowiyy Kazipei mexnonozusacol / Coepemennvie mexnono2uu ynpaesienus npoekmamu / Modern technologies of project

management

OKy maxcamut / Yueonasn uens | Purpose

XaJbpIKapallbIK JKOHE YITTHIK TajlalTapra coikec
xKoOanmappIH KociOn MeHeKepIepiH K0o0abIK
KBI3METTIH Ka3ipri 3amMaHfbl YpIicTepl MeH
TEXHOJIOTHSTAPBIH Oackapy OoiipIHIIIA
MaMaHJIapIbIH KY3bIpETiHE NaibIHAAY.

@dopMHUpOBaHUE HABBIKOB HEOOXOAMMBIX  JUIs
poeCCHOHATIBHBIX MEHEIKEPOB YB YIPABICHUU
[IPOCKTaMU B COOTBETCTBUU C MEXKIYHAPOIAHBIMU
u HallMOHAJIbHBIMU TpeOOBaHUSAMHU K
KOMIIETCHIIMM CIELUAIUCTOB 110 YIPaBICHUIO
IIPOEKTaMU M COBPEMEHHBIMU TEHICHUUSAMH H
TEXHOJIOTUSIMU IIPOEKTHOU 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 corri askraranHan keiiin Oimim | [Tocsie  ycmemHoro  3aBepmienmsi  Kypcea | After successful completion of the course,
aJIymbLIap odyuarommecst OyayT students will be

— kobanay KpI3METIHIH HETi3ri MPHHIMIITEPiH, | — OIKMChIBaTH OCHOBHBIC NPUHIMUIBI MpoekTHOM | — describe the basic principles of project activity,
xoObanapabl 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  TEXHOJOTHSUIAPbI | MPOSKTHOTO YIIPABICHHUS; management;

CHUIaTTay, — aHaJIM3MPOBaTh HeoOXOomUMOCTh mpuMeHenus | — analyze the need to apply project management
— JKO0aJBIK IUKIJIIH OpTYpIl Ke3eHIepiHIe | TeXHOJIOIHH yIpaBieHHH mpoekTamu Ha pasHbix | technologies at different stages of the project
’KobamapIsl Oackapy TEXHOJIOTHSUIAPBIH | Tarax MPOEKTHOTO IHKIIA, cycle;

KOJIJIaHy KQKETTLIITIH Tanaay;

— 3amaHayu dKoHomHMKa MeH IT camachlHIarbl
KOOQITBIK MEHEDKMEHT TEXHOJIOTHSIIAPBIHBIH
OpHBI MEH peJIiH Oaranay;

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

- p TYpJi Oarnapiiamanap MEH

KOCBIMIIAJIAPMEH KYMBIC kKacay.

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

— paboTaTh C pa3NIUYHBIMU TPOTPAMMAMU H
MIPUITOKEHUSMH.

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.

Kypcmoiny kbickawa mazmynst / Kpamxoe cooepicanue kypca | Course summary
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Kobamapaer Oackapyasl aHBIKTAy  (aFbUIIIL.
project management) - AKII ykimerrepi mMeH
Eypoonak ennmepi kaOpurmaran ISO 21500
XalIBIKAPANBIK CTaHAAPTHIHBIH AHBIKTaMaChIHA
coiikec. JKobara omictepai, Kypajimapibl,
TEeXHUKaJapAbl KOHE KY3BIPETTUIIKTI KOJIJaHy.
ANSI yITTBIK cTaHIapThIHA COMKeC yKoOamapapl
Oackapy. JKocnapabsl aHbIKTay, TOYEKeIaep MEH
KOCIap/iaH aybITKyJapabl a3aiTy, e3repicTepai
tuimMai  Oackapy (yaepicTik, (QyHKIIMOHAIIBIK
Oackapy/aaH, KbI3METTEp JeHreiiH OackapynaH
allbIpMallIbUIBIFbI ). Kobanbig Kocion
caJiajapbIH/IaFbl xoOanapabl Oackapy.
TexHUKaNBIK JXKoHE OacKapy omicTepiH THIMII
yinectipeTin )x00a eHIMIH KYPY.

Omnpenenenue yrpaBieHHUS MPOEKTaMu (aHIJL
project management) - B COOTBETCTBHH C
omnpeAeieHueM MexAyHapoaHoro crangapra SO
21500, npunsroro mnpasButensctBamMu CHIA un
ctpanamu EBpocoroza. [lpumenenne MeToaoB,
WHCTPYMEHTOB, TEXHUK W KOMIIETCHIIMEH K
MIPOEKTY. YnpasneHnue MIPOEKTaMHU B
COOTBETCTBUHU C OIPEACIICHUEM HaIMOHATbHBIM
crannaptom  ANSIL Onpenenenue  IUIaHa,
MUHMMH3AlUA PUCKOB U OTKJIOHEHUU OT IUIaHA,
3¢ (}HEeKTUBHOrO yNpaBiCHHUs H3MEHEHHUSIMH (B
OTIIMYHME OT TMPOIECCHOro, (PYHKIIMOHATBHOTO
yIpaBICHUS, YIOPaBICHUS YPOBHEM  YCIYT).
VYrpapieHue NOpoeKkTaMud B INPOPECCHOHANbHBIX
chepax mpoekta. Co3gaHue MPOAYKTA MPOEKTA,
3¢ (HEKTHBHO  COYETAIOMICTO TEXHUYECKHE W
yIPaBICHUYECKHE METO/IBI.

Definition of project management - in accordance
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.

Bazoaprama sncemexuici / Pykosooumens npozpammet | Programme manager

XKapmaramberona I'.O.

‘ Kapmaram6erosa I".O.

Zharmagambetova G.O.

24




bynmmuot 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 nomuaiceci / Pezyiomameut 00yuenusn / Learning outcomes

Kypersl ¢oTTi agKTaraHHaH KeiiH Oiiim
aJIlylibL1ap

Hocae
oOyyaromumecst Oyayt

yYcnemHoro 3aBepIICHUA

Kypca

— Oynr, Oyirtel TexHonorwmsuiap, Cloud | — Ha3piBaTh OO0JIaYHBIC TEXHOJOTHMM W HAIpPaBIICHUE
Computing OarbpITTapbIH aTay; Cloud Computing;

— KociOM KbBI3BMET OOBEKTIIEPiH >KoOayiam | — OICHUBATH u BBIOMPATH METOIOJIOTHIO
oJicHaMacChIH TaHIal bl JKOHE Oaranaibl; IIPOCKTUPOBAHHUS 00BEKTOB podecCHoHaIbHOM
— O31HIH [OHJIK  CaJachIHBIH  HETI3ri | ACATEIbHOCTH;

MOCEJICTIEPiH TYCIHY )KOHE KAIIBINTACTHIPY; — (opMynMpoBaTh  OCHOBHBIC  TPOOJEMBI  CBOCH

— KYHJIENIKTI KbI3MeTTe "OYJITTHI" KoJIaHy
MYMKIHIIT1H YUBIMIIACTBIPY YIIiH
KOCIMOPBIHHBIH MH(PPaKYPBHUIBIMBIH jK00aay.

peaMeTHOM o0nacTy;

— TPOEKTUPOBATh UHPPACTPYKTYPY MPEITPUATHS, IS
OpraHM3alil BO3MOXXHOCTH IPHUMEHEHUs «00jlaka» B
IIOBCEIHEBHOM J1€ATEIBHOCTH.

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.

Kypcmuiy kbickawa mazmynwt / Kpamxoe cooepacanue kypca / Cou

rse summary

BynTTHI TeXHONOTHsIIAp KOHE OJap/Ibl )KYMBICTa
naijanaHy — acmekTiiepi.  ByaTTel  Kykar
aitHaneiMbl.  Google  Kyxkatrapsl.SkyDrive
(office.com). OipneckeH KbI3METKE apHaIFaH
Kypanaap. UuTepakTuBTI OHJIalH-TaKTa. ByaTThI
nepekrep Koitmacel Dnevnik.ru sxone Dropbox,
SAnpexkc. Muck. Microsoft, Amazon, Google
KETEKIl BEHJOpPJapbIHbIH MHICIIIM/EPIH LIONY.
Bupryanasr cembin - ElearningApps.org. oKy
KypcTapelH Kypy. byirra oOKpITy mporecin
Oackapy. ByJITTBI cepBHCTEpHiH Macemenepi.
ByJITTBI TEXHOJIOTHSIIIAPIBI OJIaH Opi JAMBITY.

Ob6naunble TEXHOJIOTUHU u aCIeKThI 170'¢
HCIIOJI30BAHHUS B pa0ore. OO6nayvHbIi
nokymeHToo0opoT. [okymentsl Google.SkyDrive
(office.com). MHCTpyMEHTBI JUIi  COBMECTHOIA
NesITeNbHOCTH.  VIHTepakTHBHas  OHJIAiH-IOCKA.
OOGmaunble XpaHWJWIa JaHHBIX Dnevnik.ru wu

DropBox, fAAnnekc. Quck. O630p pemieHuit, Beqymux
BEHJIOPOB Microsoft, Amazon, Google.
Buptyanensiii knacce ElearningApps.org. Co3nganue
y4eOHBIX KypCOB. YTIPaBJICHHE MPOIECCOM 00YICHUS
B obOmake. IlpoGrnembl 00JayHBIX  CEpPBUCOB.
JlanpHeiimee pa3BuTrHe 00JaYHBIX TEXHOJIOTHMN.

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.

bazoaphama rcemexuici / Pykosooumens npozpammel / Programme manager

XKapmaramb6erona I'.O.

‘ Kapmaram6erosa I".O. |

Zharmagambetova G.O.
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Mamemamukanvix, 6inim depyoezi unnosayusn / Hnnosamuxa ¢ mamemamuyeckom oopazosanuu / Innovation in mathematical education

OKy makcamuwt / Yueonan yenv / Purpose

MaTeMaTHUKaJIbIK OuTiM Oepy/eri MHHOBAIIHSIIBIK
POLIECTEP cajachblIHJIa KY3bIpeTTepi
KaJIBIIITACTBIPY, Kaszakcranmarbl
MaTeMaTHKAJIBIK OiniM OepyaiH Ka3ipri 3aMaHFbl
YPAICTEPIiH 3epaeiey

dbopMupoBaHHE  KOMIETEHEIMH B  00JIacTH
WHHOBAIIMOHHBIX IPOILIECCOB B MaTEMaTHYECKOM
o0pa3oBaHuH, U3yUYCHHE COBPEMEHHBIX

TEHJICHIMA MaTEMaTUYECKOro oOoOpa3oBaHUs 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 / Pezyiomameut 00yuenusn / Learning o

utcomes

Kyperbl coTTi  asikraraHHaH Keitin Outim
ajrymbLiap
- MaTeMaTHKaJIbIK Oiim Oepyneri

WHHOBAIIMSUTBIK ~ MIPOIIECTEP/IIH  epeKIIeTIKTepi
MEH epEeKILIeNIKTEePiH aTay;,

- Oimim Oepy mpolleciHIe WHHOBAIHUIIAPIbI
Oencenal maiijanmaHy, OKY MaTepUaJBIHBIH
KAHAPTBUIFAH Ma3MYHBIH, OKBITY/bIH HaKThl
OMICTEPIH )K00anay;

- MaTeMaTHKaHbl  OKBITYJbIH  3aMaHayu
ONICTEMENIK ~ MOJENbJCPiH,  OIiCTeMeNepiH,
TEXHOJIOTUSUIApBl  MEH  QJICTEpiH,  OJIapJibl
KOJIJaHy HOTHDKEJNepiH Tanjay TocULAepiH
KOJIJIaHy.

Ilocne  ycmemHOro  3aBepllieHUsi  Kypca
oOyuaromuecsi OyayT

- Ha3plBaTh  CHeUUPUKY ©H  OCOOEHHOCTH
WHHOBAIIMOHHBIX IIPOILIECCOB B MaTeMaTHYECKOM
00pa3oBaHN;

- aKTHBHO  HCIIOJIb30BaTh HMHHOBAIlMM B
oOpa3zoBaTrelbHOM  TIpollecce, MPOEKTUPOBATH

OOHOBJICHHOE COJIep’KaHHe yuyeOHOTro MaTepuaia,
KOHKPCTHBIC METOAUKHN O6y‘-IeHI/I$I;
- TPUMEHATH COBPEMEHHBIE
MOJIETI, METOJTUKU, TEXHOJOTUHU
oOydyeHus: MaTeMaTHUKe, CIOCOOBI
PE3yNbTAaTOB X TPUMEHEHHUSI.

MCTOIHNYCCKHC
n IPUCMBI
aHaJIn3a

techniques,
teaching mathematics, methods of analyzing the

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
technologies and

models,
techniques of

results of their application.

Ilpepexeuzummepi / IIpepexeuzumot / Prerequisites

)KOFapBI MCKTCHTiH ncaaroruKachl. EacKapy

Ilemarormnka BrIciieil MKOJIBIL. [Icnxomornsa

Pedagogy of higher education. Psychology of

IICUXOJIOTHUSICHL. YIIPABJICHMSI. management.
Kypcmuiy kbickawa mazmynst / Kpamrkoe cooepycanue kypca / Course summary
«VTHHOBAITHS» KOHE «OimimM oepyneri | [Tonstue «MuHoBammsi»y u  «Munoanus B | The concept of “Innovation™ and "Innovation in
WuHoBarus»  yreiMbl.  KazakcTaHIplK JkoHE | oOpa3soBanum». MHHOBammu B KaszaxcraHckoMm u | education”. Innovations in Kazakhstani and
mieTesIik OiniMm Oepyneri nHHOBanusuiap. O3bIK | 3apyOexxHoM oOpa3oBanuu. OOMeH mnepemoBbiM | foreign education. Exchange of best practices,
ToxipudenepmeH anmacy, IUOAKTUKAIBIK | OIBITOM, MIPOBEICHHE munakTrueckux | didactic  experiments, development of new

OKCIIEPUMEHTTEP JKYPrizy, ’kaHa OarbITTapibl

OKCIICPUMCHTOB, PAa3BUTHC HOBBIX HaHpaBHeHHﬁ.

directions. Directions of innovative processes in
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aaMbeITy. Martemartukaiblk OimiMm  Oepyzeri | Hanpeiaenus MHHOBalMOHHBIX — mporeccoB B | mathematics education: content, technologies,
WHHOBALIMSUIBIK ~ TPOIIECTEP/AiH ~ OarbITTaphl: | MaTeMaTudeckoM oOpasoBaHuu: coxepxanue, | techniques, methods, forms and means of
Ma3MYHBI, TEXHOJIOTHsIAPBI, dIICTEPi, dMiCTepi, | TEXHOIOTHH, IpHeMbl, MeToabl, Gopmel u | teaching; creation of conditions for self-education.
dopmamapel  MeH  Kypaiujapel;  ©3iH-e3i | cpeicTBa oOyueHus; co3manue yciaoBui s | Psychological and pedagogical foundations of
TopOueneyre okarmaid  skacay. IlemarortiH | camooOpasoBanus. Ilcuxomoro-memarormueckue | innovative activity of a teacher.

WHHOBALMSUIBIK ~ KBIBMETIHIH ITCHXOJIOTHSIIBIK- | OCHOBBI HHHOBAIIMOHHOM JIETEIBHOCTH I1€1arora
TeJarOTUKAJIBIK HeTi3/1epi.

bazoaprama scemexuiici / Pykosooumens npozpammul / Programme manager

VYremucoa A.A. | VYremucosa A.A. | Utemissova A.A.
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Mamemamuka canacvlHoazel ne0azocUKaIblK 3epmmeynepoiy aoicmemeci / Memooonozus nedazocuecKux uccied06anuil 8 00aacmu MamemamuKku

/ Methodology of pedagogical research in mathematics

Oky maxcamul / Yueonas yenw / Purpose

[Temarorukabik 3epTrey Kyprizyre | @opmupoBaHre KOMIIETEHTHOCTH K mpoBeacHuio | Formation of competence to conduct pedagogical
KY3BIPETTUTIKTI, Ka3ipri MaTeMaTHKAIBIK OLIIM | MeIarorMueckoro HCCIeA0BaHus, crnocooHoctu | research, the ability to understand the relationship
Oepy canachlHIAFrbl FBIJIBIM MEH NpPaKTHKAHBIH | IOHHMAaTh B3aMMOCBA3b 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  YHBIMIACTBHIPYIIBLIBIK
aCTCKTUIepl  JKOHE  MAaTeMaTHUKAJBIK  OLTiM
Oepyneri Ka3ipri FbUIBIMH JKETICTIKTEp/i ChIHU
Tanmay oJKoHe Oaramay  omicTepi  Typasbl
O1TiMIEpiH KOPCEeTY;

- 3epTTey MOCeNeNIepiH IMIEHIyAiH opTypi
HYCKQJaphlH TaNJaHbI3, »JKaHAa HJessIap/sl
KQJIBIITACTBIPBIHBI3 KOHE OCHI IIEHIMACPIIH

HYCKAJapblH  ICKE€  achIpyJarbl  BIKTUMal
YTBICTap/Ibl/YThUIBICTAp/Ibl Oaraiay;
- FBUIBIMH  3€pTTEYyJIepJiH  HOTHKENIEpiH

TangayJblH HETI3T1 OMICTepPIH KOJJAaHy KoHE
oNlapibl MaTeMaTHKa CallaChIHIaFbl HAKTHI OLTIM
Oepy JKoHE 3epTTey MoceNeliepiH ey e
KOJIJIaHy.

- IEMOHCTPUPOBATh 3HAHUS METOJOJIOTMYECKUX U
OpPraHM3alMOHHBIX  aCHEKTOB  OCYLIECTBIICHUS
HAy4YHO-HUCCICNOBATCIIbCKOM  JEATCIIBHOCTH |
METOJIOB KPUTHUYECKOTO aHalu3a U OLEHKH
COBPEMEHHBIX Hay4HbIX  JOCTH)KEHHH B
MaTeMaTH4eCcKOM 00pa30BaHuUM;

- AHAJIM3UPOBATh PA3JIMYHBIC BAPUAHTHI PELICHUS
HCCIEA0BATENIbCKUX 3a/lad, T€HEPUPOBATH HOBBIC
naen u OLICHUBATh MOTEHIAJIbHBIE
BBIMTPBIILIN/TIPOUTPHIIIN  peau3aliil BapUaHTOB
ITUX PELICHUN;

- HCHOJb30BaThb OCHOBHBIE CIIOCOOBI aHaNM3a
pe3yiabTaTOB  HAy4YHBIX  MCCIECJOBAaHUN U
IIPUMEHEHHE MX [PHU PELICHUU KOHKPETHBIX
00pa30BaTENbHBIX M MCCIEI0BATENBCKUX 3aa4 B
00J1aCTH MaTEMaTUKH.

- 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

Frouteim Tapuxsl MeH Gunocodusicel. 3eprrey
JKYMBICBIHBIH HET13]1epi.

Uctopus u ¢punocodpus Hayku. OCHOBBI
MCCIIEIOBATEIbCKOM IeSITENbHOCTH

History and Philosophy of science. Basics of
research activities

Kypcmuiy kvickawa mazmynot / Kpamkoe codeprucanue kypca / Course summary

FrimpiM-anaMHbIH TaHBIMJIBIK KBI3METI.
FrutbIMu-TIeIarOrUKaNbIK  3epTTEy OiCTeMeEci.

HayKa — IMO3HaBaTcJIbHaA ACATCIIbHOCTD YCJIIOBCKA.
Metoaonorus HAaYYHO-TICACTOTNYCCKOI'0

Science is the cognitive activity of a person.

Methodology of scientific and pedagogical

28




[lemarorukanplk 3epTTEYAiH JIOTHKAachl MEH
onmicrepi. Matematukanslk OiriMm  Oepyzeri
MojeNblIey  Typiepi. 3epTrey  KbI3METIHIH
epekuienikrepi. FoutbIMu-3epTTey KYMBICHI MEH
3epTTey ACPEKTEPIH YChIHYIABIH HET13T1 TYpJIiepi

HUCCIIEIOBAHUS. Jloruka 54 METOIBI
eJIarornueckKoro HCCIIEIOBaHUS. Buaer
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 npozpammer / Programme manager

VYremucosa A.A.

VYremucosa A.A.

Utemissova A.A.
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2 2 OKY KbLJIbIHA ApPHAJFAH YJIEKTHBTIK MIHAEP / DIeKTHBHbIE JUCIHIIMHBI /151 2 roga ooyuyenus / Elective courses for

year 2

Jlepekmep mypanvl 2bl1blM CANACHIHOAZBI CMAMUCMUKATBIK 20icmep / Cmamucmuueckue Memoowl 6 0d1acmu Hayku o oannwix / Statistical methods

in the field of data science

Oky maxcamul / Yueonas yenw / Purpose

Maructpanrrapaa Microsoft Excel,
STATISTICA xoHe T. 0. OarmapiaMainbiK
OHIMJEpZII  KOJJaHa  OTBIPBIN, JIEPEKTep/Ii

CTaTUCTHKAJIBIK TAIJAYABIH 3aMaHayd QIICTepiH
KOJIZJaHy JarAbUIapbIH KAJIBIITACTBIPY.

dopMupoBaHWE Yy  MarucTpaHTOB  yYMEHUH
WCIIOIb30BaHUS COBPEMEHHBIX  METOJIOB
CTaTHUCTUYECKOTO aHanm3a JTAHHBIX c
MIPUMEHEHUEM MPOTrpaMMHBIX MPOJIYKTOB

Microsoft Excel, STATISTICA wu np.

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

Oxvimy nomuoiceci / Pezyiomamet 00yuenusn / Learning o

utcomes

Kypersl corTi asikraranHaH KeiiH Olrim
aJIylibLiap

- OKCHEPUMEHTTIK ACPEKTepPAl CTaTHCTHUKAIBIK
OH/JICY/IIH HET13T1 9[IICTEPiH aHBIKTAY;

- aJIBIHFaH HOTIDKEJIEP/Il CAaHJBIK CHUIIATTAY JKOHE
TYCIHAIPY;

- CTAaTHCTUKAIBIK OaFaapliaMaiapIslH 3aMaHayl
MakeTTepiH KoJjJaHa OTBIPHIN, KOMIBIOTEpE

KYMBIC ICTEY.

IMocse  ycmemHoro
o0yuarmuecs OyayT
- OpCaACIATb OCHOBHBIC METO/AbI CTaTUCTUYECKOM
00pabOTKH IKCIEPUMEHTAIBbHBIX TaHHBIX;

- KOJIMYCCTBECHHO OIIMChIBATh
MHTEPIPETUPOBATH MOJTYYEHHBIE PE3YIIbTATHI;
- paboTaTb Ha KOMIIBIOTEPE C IPUMEHEHUEM
COBPEMEHHBIX IIAKETOB CTaTUCTUYECKUX
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

CratucTukanblK  TUIIOTE3ajapibl  TEKCepy.
Koppensiusnbik xKoHEe perpeccHsuiblK Taljay.
JucnepcusnblK  Tangay. YakbIT KaTapiapbiH
tannay. Ken emmemMzi CTaTUCTHKANBIK 9/iCcTep.
CannpIK KoHE camayblK Tajjay YImiH Statistica
xoHe MS Excel makerrepin Kongany.

[IpoBepka CTaTUCTUYECKUX TUIIOTE3.
KoppensiuoHHBII W PErpecCHOHHBIN  aHAIIN3.
JlucniepcMOHHBIA aHaNMW3. AHAIN3 BPEMEHHBIX
psAnoB. MHOromMepHbl€ CTaTUCTUYECKHE METOJBI.
[Ipumenenne maxerta Statistica u MSExcel ans
KOJIMYECTBEHHOI'0 M KaUE€CTBEHHOT'O aHAJIM3a.

Testing statistical hypotheses. Correlation and
regression analysis. Analysis of variance. Time
series analysis.  Multidimensional statistical
methods. The use of the Statistica and MS Excel
package for quantitative and qualitative analysis.

bazoapnama yncemexuiici / Pykosooumens npozpammsl / Programme manager

Vremucona A.A.

Yremucosa A.A.

Utemisova A.A.
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Jlepekmepoi onoeyoiny cmamucmuxanwik 20icmepi / Cmamucmuueckue memoowvl oopadoomku oannwix / Statistical methods of data processing

OkKy makcamut / Yueonan yenv / Purpose

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

Hcnonp3oBaHnue MarucTpaHTaMu — IPUKIAJAHBIX
MaTeMaTH4YeCKUX METOJOB, MO3BOJIAIOIIHX
00pabaTbIBaTh pe3yibTaThl JAHHBIX c

IIOCTPOCHUCM MOI[CJ'ICﬁ IIponeccoB u HBHCHI/Iﬁ,
peuiaTth IMPAKTUYCCKUC 3aJadyud B Pa3JIMYHBIX
obnacTIx HpO(l)GCCI/IOHaJIBHOI;'I JCATCIIbHOCTH.

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 KeiiH Ourim
aJIylibLiap

— 3eprrey TaKbIPbIObI OoiibIHIIA
FBUIBIMUTEXHUKAJIBIK ~ aKOapaTThl,  OTaHIbIK

KOHE IIETeNAIK ToKIpuOEH1 3epaeney KoHe
Tanuay Kaoineri;

— euniey HKOHE OakpLIay KYprisyre,
KYPri3UIeTIH  3epTTeyjiepAiH  CUIaTTaMachlH
Kacayra, 3epTTey HOTHKEJIEepiH TaljayFa >KoHe
oJlapAbl ecenTep MEH FhUIBIMU JKapUsIaHbIMIap
Kazy Ke3lHJe naigaianyra 1aiibiH 00Iy.

IMocse  ycmemHoro
o0yuarwmuecs OyayT
— CcnocoOHOCTh  HM3y4aTh H
HAy4YHO-TEXHUYECKYIO uH(popMaLuIo,
OTEYECTBEHHbII UM  3apyOeXHBIH ONBIT IO
TEMATHUKE UCCICA0BAaHUA,

— TOTOBHOCTb  IIPOBOJUTH  H3MEpPEHUA U
HaOJIIOCHNUS, COCTABIIATH ONMUCAHMS TPOBOJIUMBIX
UCCIIEIOBaHUM,  aHATU3UPOBATh  PE3YNbTAThI
HCCIIEIOBAaHUM W HCIOJIB30BaTb MX  IIpU
HalMCaHUM OTYETOB M HAYYHBIX MyOIMKaIUH.

3aBepIIeHHs]  Kypca

aHaAJIM3UPOBATh

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.

Kypcmuiy kbickawa mazmynst / Kpamrkoe cooepicanue kypca / Course summary

3agmap xoHe Oeny mapametpiepi. KambimTsl
Tapaiybl >KoHe OHBIH Oenrinepi. Ilapamerprik
XKOHE mapaMeTpiiik emec emmemaep. Microsoft
Excel, STATISTICA-na CTATUCTHUKAJBIK
ManmiMerTepal eHuey. Jlepekrepal rpaduKaibik
Tangay onictepi, rpadukaigblK >XKOHE KeCTeliK
MaTepuaiapabl TYCIHIIPY.

3aKOHBI u napaMeTpsl pacrpeelieHusl.
HopmanpHoe pacmpeneneHue U €ro MpPU3HAKH.
[Tapamerpudeckue u HelapaMeTPUIeCKIe
kputepun. CrtatuctTudeckas o0OpaboTKa JTaHHBIX B
Microsoft Excel, STATISTICA. MeTtonanl
rpadUuecKoro aHanu3a JaHHBIX, WHTEpPIIPETAIHS
rpadUIeCcKOro 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 sncemexuici / Pykosooumens npozpammst / Programme manager

VYremuconsa A.A.

VYrtemuconsa A.A.

Utemisova A.A.
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Cmoxacmukanvlk npouecmep jcane mes2indik kamapnap / Cmoxacmuueckue npoyeccol u épemennste paowt / Stochastic processes and time series

OkKy makcamut / Yueonan yenv / Purpose

CroxacTuKabIK ecenrey
TEOPUSIHBIH MaHBI3/IbI
YaKkbpIT  KaTapiapblH
onicTepiH KOJIJJaHa OTBIPBHIII, YaKbIT
KaTapJiapblHBIH  HETI3TT  MOJEIbAEpl  MEH
KJIACTapbIH aHBIKTAY/Ibl YHpPEHY.

CaJIaChIH/IaFbl
OemiMIepiH MEHTepy,
TalNayablH  HETI3ri

OcBouTh BaXHEHIINE pa3aeibl TCOPUU B 00JIACTH
CTOXACTHYECKOTO HCUYHCIICHHS, HAYYUTHCS
ONpEACNATh OCHOBHBIE 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 Keifin Oiiim
aJIylibLiap

- CTOXAaCTHKAJBIK €CENTEyHiH HeTi3/epiH,
COHJAN-aK yaKbIT KaTapjapbIMEH XXYMBIC ICTEY
Ke3iHJe KOJ1J1aHbLIaThIH MaTeMaTHKAIIbIK
OMICTEp/li aTaHbI3;

- OalikaFaH Ke3JEeHCOK JIepeKTepre KaTbhICThbI
TUIoTe3anap/pl TEKCepy YUIIH CTaTUCTHUKAJIBIK
KOpPCETKIIITEep/l Malijanany;

- Ke3JeHcoK Kypampaac Oedxiri 6ap aepexrepii

ITocne  ycmemHoro  3aBeplieHMsi  Kypca
o0yuarwmuecs OyayT
- Ha3bIBaTh OCHOBBI CTOXACTUYECKOTO

WCYUCIICHUS, a TaK K€ MaTeMaTU4YECKUE METO[IbI,
WCIIONBb3yEMbIE TIpU  paboTe C BPEMEHHBIMH
psanamus;

- HCIIOJIb30BATh CTATUCTUYECKUE INOKA3aTeNn IS
MIPOBEPKU TUMOTE3 OTHOCUTEIHHO HAOIIOIaeMbIX
CIIy4YaHBIX JAHHBIX;

- peuiatb THUIIOBBIX 3aJa4 CTAaTUCTHYCCKOI'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

TannaynblH ~ OazanblK  aHbIKTaMaslapbIMEH, | aHalu3a BPEMEHHOIO psana 6a3oBpIMHU | COMponent.
ONICTEpIMEH JKOHE alTOPUTMAEPIMEH YaKbIT | ONPENENeHUsIMH, METOJaMH M aJrOpUTMaMu

KAaTapblH CTATUCTUKAJBIK TalJayJIblH THUNOTIK | aHaJdU3a JaHHBIX, COJEpXKalIUX CIy4yailHylo

€CeITEePiH IIeNty. COCTaBJISIIOUIYIO.

Kypcmuiy kbickawa mazmynst / Kpamxoe codepycanue kypca / Course summary

Kespeiicok mama. Cumarramanblk (QyHKIHS.
CroxacTHKaIbIK MOJENBAED. Ke3zneiicok
MPOLIECTEP TEOPHUSICHIHBIH JKAIMbl TYCIHIKTEPI.
CToxacTHKaIBIK MOJIEIbACPACTT TAPMOHHUKAIBIK
Tangay oicrepi. YakbIT KaTapiapblHbIH HET13ri
TYCIHIKTEpl. YaKpIT  KaTapjiapblH  JKIKTEY.
CranmoHapNBIK YaKbIT KaTaplapblHBIH HETI3Ti

CnyuaiiHas BeNWYHHA. XapakTtepuctudeckas
¢yakusa.  Croxactuueckue wmozenu. OOmue
MIOHATHS TEOPUU CIy4ailHBIX MpoLeccoB. MeTosl
FapMOHMYECKOTO aHaju3a B CTOXAaCTUYECKHUX
Mozensax. ba3zoBble NMOHATHS BPEMEHHBIX PSIOB.
Knaccudukanmss BpeMeHHbIX psifgoB. OCHOBHBIC
MOJIEIM  CTAllMOHAPHBIX  BPEMEHHBIX  PSJOB.

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.
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MOJICJIb/Iepl. Y aKbIT KaTapiapblH aHBIKTAY. \ Wnentudukanys BpeMEHHBIX PSJIOB. \

bazoaprama rcemexwici / Pykosooumens npozpammet / Programme manager

VYremucoa A.A. | VYremucora A.A. | Utemisova A.A.
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Onepavyusanapowv 3epmmey / Uccneooseanue onepayuii / Operations research

OkKy makcamut / Yueonan yenw / Purpose

Onepanusnap/sl 3epTTEY/IIH 3aMaHayu 9icTepi
TypaJibl  Kydem — OUTiMal  KaJbIITacThIPY,
MaTEMaTHKAIBIK MOJIeTIBACPIL azipiey
OOMBIHIIIA TTPAKTUKAJIBIK JaFABUIAPIBI ATy JKOHE
oJ1ap/Ibl oprypi MIOHTIK-TIPAKTHKAJIBIK
cajiayiapJia KOJIJIaHy.

@opMHpOBaHUE CHCTEMATHUYECKUX 3HAHUM O
COBPEMEHHBIX METOJaX MCCIEIOBAHUS ONEPALUH,
MIOJIyYeHHUE IIPaKTUYECKHUX HAaBBIKOB 10
pa3paboTke MaTeMaTHYeCKUX Mojeled U ux
IIPUMEHEHHE B PA3IMYHBIX  [PEIMETHO-
IPAKTUYECKHUX 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 Ourim
aJIylibLiap

ornepanusiapsl 3epTTeyIiH HET13T1
YFBIMJIApbl MEH HETI3r1 9IICTepiH cUIarTay;

op  TYpil  NPAKTUKAIBIK  €CenTepliH
MaTeMaTHKaJIbIK MOJENbAEPIH KYpPY >KOHE OCBHI
MOJIEJIbJIEpre TallAay JKacay;

HIeKTeyepi 6ap OHTalIaHIBIPy €CeNTepiHiH
KOHE JMHAMUKAJIBIK Oarnapiamanay
€CeNTEePIHIH MICIIMICPIH aHbIKTAY.

ITocae
o0yuarwmuecs OyayT

YCnemHoro 3aBeplIcCHUsA

Kypca
— OIINCBhIBATH OCHOBHBIC IIOHATHUA WU OCHOBHBIC
METO/bI UCCIICIOBAHUE OTEpaInii;

— CTPOHUTHh MAaTEMaTHYECKHE MOJCIIH Pa3IuYHBIX
MPAaKTHYECKUX 3a7a4 W IMPOBOJHWTH aHAIU3 ITHUX
MOJICIEH;

— ONpelNensiTh  PEIIeHHs  ONTHMH3AUOHHBIX
3a/lad ¢ OrpaHWYEHUSIMU U pelIeHus 3ajay
JUHAMHYECKOT0 IPOrpaMMHUPOBAHMUAL.

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 cooepicanue kypca / Course summary

3epTTey moHi koHe dnicTemect. Onepanusiapibl
3epTTeyliH Heri3ri TyciHikTepi. Onepauusiapbl
3epTTey MIHJAETTEPiHIH XiKTenyi. OneparusHbig
MaTeMaTHKanblK  Mojemi.  CBhI3BIKTBIK  KOHE
KENUIIK Mojenbaep. bIKTUManblK Monenbaepi.
Kenik Minzgeri. Omnepanusuiapisl  3epTTEYIiH
epekmie wminaerrepi. IlemiM KaObuimay >koHE
OWBIH TEOPHSICHI.

IIpenmMer ©“  METOAOJOTUS  HCCIEIOBAHUS.
OCHOBHbBIE TIOHATHUSI UCCIEIOBAHMS ONEparHil.
Knaccudukanms 3ama4 uccneoBaHusl ONEpaIiyii.
MaremaTnueckas MoJelb onepanuu. Jlunensle u
CEeTEeBbIE  MOJEIU. BeposSTHOCTHBIE  MOJENH.
TpancnopTHas 3ajaya. Oco0nie 3aJ1a4ud
uccienoBanus onepauuid. I[Ipunsatue pemeHnii u

TCOpU UI'p.

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 / Programme manager

VYTemucona A.A. \

VYremucosa 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 nomuoiceci / Pezyiomamut 06yuenusn / Learning outcomes

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 PA3JIMYHBIC MCTOAbI PCHICHUSA
HOpMaJIbHBIX CHUCTEM 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 NMPOBEJACHHOI0 aHajIn3a BeIpabOTaTh
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.

Kypcmoty Kbickawa mazmynnt / Kpamkoe cooeprcanue kypca / Course summary

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

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

CYIIECTBOBAHUSA U E€IUHCTBEHHOCTH PEILICHUII.
Marpunant. Meron Bapuauud NPOU3BOJIBHBIX
noctostHHbIX Jlarpamxka OOmue Teopembl 00
YCTOMYMBOCTH JMHEWHBIX audQepeHnanbHbIX
CUCTEM. YCTOWYMBOCTh JIMHEHMHBIX OAHOPOIHBIX
muddepeHIMaTbHBIX ~ CUCTEM. Y CTOHYHMBOCTH
AMHEHHOW  mudQepeHnnaIbHOl  CHCTEMBI ¢
noctostHHOM Marpuue.  Kputepuit ['ypBuia.
YCTOWYHUBOCTh  MOYTM  MHOTOIEPUOJUYECKOTO
peleHus - CHUCTEM. Y CcTOWYNBOCTH
IIEPUOJINYECKUX PEIICHUH HEIMHEHMHBIX CHCTEM
3BOJIOLMOHHBIX  ypaBHeHUH. Ilepuogmueckoe
pellIeHHEe  YKOPOYEHHOW 10  HE3aBUCUMBIM
MEPEMEHHBIM 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 / Programme manager

blcmaryn P.C. ‘

blcmaryn P.C.

Ysmagul R.S.
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Jugppepenyuanovix menoeynepoin oepnix nepuoomut wewinoepi / Illoumu nepuoouueckue pewenus ougpgpepenyuanvuvix ypasnenuii | Almost

periodic solutions of differential equations

OKy makcamut / Yueonas uenw | Purpose

MarucTtpaHTTapra Kern aiHbIMalbl ()YHKIHSICHIHBIH
JEpIiK MEPUOTHI MEIIMACPIHH HETi3r1 YFbIMIApbIH
xoHe auddepenuuanasl D omepaTopabiH KeHOIp

KACHETTEpiH 3epTTeyll YHpeTYy.

HayunTp MarucTpanToB OCHOBHBIX IOHSATHH
MOYTH TEPUOJUYECKUX peIIeHUul OoT  (yHKIUU
MHOTHUX MEPEMEHHBIX M  HEKOTOPBIX CBOWCTB
g depennmanpHoro onepatopa 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 naomuoiceci / Pezyiomamet 06yuenusn / Learning outcomes

Kyperbl carTi asikraranHaH keiiin 6igim | ITocue yCIIEeIHOT0 3aBepIIeHUs] Kypca | After successful completion of the course,
aJrymbLiap odyuarommecst OyayT students will be

— 3aMaHayd ecenTey TEeXHUKAChIH MaijajgaHa | — MPUMCHATh METOBI pelLIcHHS samau | — apply methods for solving problems of
OTBIPBII, MaTeMaTHKalIbIK (U3UKa €CENTEpiH | MaTeMaTHUecko  (u3mku ¢ ucmoib3oBanueM | mathematical — physics  using  modern
HICTTy 9ICTEPiH KOJIaHy;, COBPEMEHHOM BBIYMCIUTEIbHOW TEXHHUKY; computer technology;

— camaisl MaTeMaTUKaJIbIK 3epTTeysiep | — MPOBOIUTH KayeCTBEHHBIE matematuueckue | — conduct  high-quality — mathematical
KYprizy; HCCIICIOBaHMS, research;

— ©3 OUTIMIH TPaKTHKAJBIK €CENTep/i Iemyre | — NPUMEHATh ~ CBOMX  3HaHmid Kk  pemenuto | — apply their knowledge to solving
KOJIJIaHy, NpaKkTUKaaa TYBIHIANUTBIH | MPAKTHYECKUX 3ajad, IMOJb30BaThCcs MaTematudeckoil | practical problems, use mathematical
Mocenenepai o3  OerTiHINe 3epTTey YIIiH | JuTepaTypoi s camocrositenbHoro — u3ydenus | literature for self-study of issues that arise in

MaTeMaTHKaJbIK 97e0MeTT] Naiianany;

— OKYpPTi3UIreH Tanjay Heri3iHjae NMpakTHKaJbIK
YCBIHBICTAp d3ipIey;

— ajmFaH  OutliMzepiH
KOJIJJaHy.

MaMaHJBIKKa COMKec

BOITIPOCOB, BOSHUKAIOIIHMX HA IMPAKTHUKE;

— Ha OCHOBC TIIPOBCACHHOI'O aHAJIM3a BBIpa6OTaTL
IIPAKTHUYCCKUE PCKOMCHIAIIMH,

— HCIIOJB30BaTh IMOJYYCHHBIC 3HAHHUA B COOTBETCTBUU
CO CIICHNaJIbHOCTBIO.

practice;
— to develop practical recommendations
based on the conducted analysis;

use the acquired knowledge
accordance with the specialty.

in

Kypcmuoiy kbickawma mazmynot / Kpamkoe codepycanue kypca | Course summary

CunarramanslK QYHKIUS MEH MaTPHUIAHTTHIH
keibip Oaramapbl. CbI3BIKTHI emec D-
TeHaeyJep KYHECIHIH JepiiK TepUOATHI
memiMi. CbpIBBIKTHIK emec  D-teHmeymnep
KYHeJepiHiH NepuoATHl MIenTiMaepi.

Hexoropsle oOLEHKHM Uil XapaKTEpUCTHUYECKOM
dbynkuuu m MatpunanTa. [loutn nmepuoamdeckoe
pelieHre HeOAHOPOHOM cucTeMbl D-ypaBHEHUI.
[Toutn nepuoauyecKkue peneHus HETMHEUHBIX
cucreM D-ypaBHeHuil.

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 scemexuici / Pykosooumens npozpammet | Programme manager

blcmaryn P.C.

blcmaryn P.C. |

Ysmagul R.S.
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IKonomukanvlk manoayoazel ougpepenyuanov ecenmey / /lugpghepenyuanvrnoe ucuucnenue 6 Ikonomuueckom ananuse / Differential calculus in

economic analysis

OKy maxcamut / Yueonasn uens | Purpose

DOKOHOMHKAJBIK  TpOLECTEpll  3epTTEYIiH
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 keHeWrty. byn  kasipri
HSKOHOMHUKAIIBIK ~ TEOPHUSAAFbl  Map>KUHAJIU3M
HEMece IIEeKTI Taljay CHUSKTHI MaHbBI3Ibl JaMy
OarpITHIHA, COHJai-aK 9KOHOMMKAIIBIK
KyOBUIBICTaD MEH TpOLEeCTepAl  Taiujaynaa
OHTaWJIaAHBIPY onicTepiH KOJIJIaHy
MYMKiHIiKTepiHe  OainanbicTel.  COHBIMEH
KaTap, MaruCTPaHTTaplbl MUKPOIKOHOMHKAHBIH
HEri3rl YFBIMAAPBIMEH JKOHE IPOLECTEpIMEH
TaHBICTHIPY.

PackpsITh OorarcTBo u MHOT000pasue
MaTeMaTUYECKUX METOJIOB HcCCIeN0BaHus
SKOHOMUYECKHX MPOLECCOB, PACIIUPUTh 3HAHHUU
MAarucCTpaHTOB O BO3MOYKHOCTSIX NPUMEHECHUS
MaTeMaTHYeCKOro amnmapaTa B pa3lnyHbIX chepax
YEJIOBEYECKON  JEATENbHOCTH, B  YaCTHOCTH,
anmapara JaudGdepeHIaTbHOr0 HUCYUCICHHUS B
SKOHOMHUYECKOM aHaju3e. OITO BO MHOTOM
CBA3aHO C TakUM BaXXKHBIM HAaIpPaBICHUEM
pa3BUTHUS B COBPEMEHHOM 3KOHOMHYECKON TEOPUU
KaK Map KMHAJIM3M, WM MOpPEIeibHbI aHaiu3, a
TaKke€ C BO3MOXXHOCTSIMH NPUMEHEHHS METOI0B
ONTUMU3ALMM T[PU aHAIN3€ HKOHOMHYECKHX

ABJIEHUH M npoueccos. IlapamnensHo ¢ aTuM, —

3HaAaKOMCTBO MaruCTpaHToB C
OCHOBOIIOJIAaTrarOIMUMU IMOHATHUAMHU U IMPOLCCCAMHU
MHUKPOIKOHOMUKH.

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.

Oxvitmy nomuoiceci / Pezyiomameut 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 MPUMEHEHUS
anmapata audQepeHInaIbHOT0 UCUUCICHUS IS
aHaJlM3a SKOHOMHYECKUX SIBJICHUN;

- chopmynupoBaTh  KJIacCH(PUKAIIIO
MaTeMaTHYeCKOro MPOrpaMMHUPOBAHNS;
- Ha3bIBaTh COBPEMEHHBIC METOJBI ONTUMHU3AINN

3aBeplIeHHsl  Kypca

IIOHATHA

3a7a4

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 OHTaNIaHBIPYIbIH
OICTEpiH aray,

- 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

KACHETTepiH  MHKPOIKOHOMHUKAHBIH  HeETi3Ti
YFBIMIApBI HETi31HAE TYCIHAIpY, aTtan aTkaHjaa
CUNATTAIFAaH  JKOHOMUKAJBIK  JKaFJaiyiapra
OaliIaHbICThI TYBIH]IBI (GYHKIUSHBIH
SKOHOMHKAJIBIK MAaFbIHAChIHA KOI MAarbIHAJIbI
TYCiHiK Oepy;

- mapaMmeTpiepAl aHBIKTay, AKOHOMHUKAIIBIK

IpOLECTEepiH MaTeMaTUKAIbIK MOJEIbIEPIH
KYpYy OHE oJlapFa SKOHOMHUKAHBIH KOJIaHOAIIbI
MIH/ETTEPIH a3aiiry;

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

KOJIJaHy;
- maifaHbl  MaKCUMM3AIMsUIAyIblH €Kl
(bakTopapl  MIHAETTEpPIH  LIEmly, TYPaKTbl

IIBIFBIHJAP Ke3IHJEe OHIM KeJIeMIH YIIFalTy,
OHIM IIBIFAPYAbIH TYPAaKThl KeJIeMl Ke31HJe
IIBIFBIHAAPBI  a3aiTy, OepilireH OMOIKETTIK
IIIEKTEY Ke3iHe TYTBIHYIIBIHBIH
i TaJTbLIBIFBIH OapsbIHIIA apTITHIpY,
Ml AIBIIBIKTBIH ~ TYPAKThl  JIEHIeHl Ke3iHJe

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;

- pemiath 3aJaud 3KOHOMHUYECKOTO aHaln3a C
MIOMOIIIBIO PaCCMaTPUBAEMbIX METOIOB;

- TNPUMEHATh  TPUEMBI WCCIIETOBAHMSI
U3MEHSIONIMXCSl BEJIMUMH Ha OCHOBE aHalM3a MX
MpeIEeTbHBIX 3HAYCHUH;

- UCIOJIb30BATh HaBBIKH peleHus
NBYX(aKTOPHBIX 3aJa4 MaKCUMHU3alUU MPUObUIH,
MaKCUMH3AIHNH o0beMa BBIITyCKa npu
MIOCTOSIHHBIX 3aTpaTax, MUHUMH3AIHU 3aTpaT Mpu

MIOCTOSIHHOM ~ 00beMe  BBINYCKa  HPOAYKIUH,
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.

Kypcmuin kbickawa mazmynst / Kpamxoe cooepycanue kypea | Course summary

OKOHOMHMKAJIBIK  Taljayaarbl  (QyHKIHsIIAP.
CypaHbIlC  TE€H  YCHIHBIC  (PYHKIHSIIAPHL.
JKeprimkTi HapbBIKTHIK TeNe-TeHAIK. TaIrIbUIbIK
KOHE apTHIKIIBLIBIK. CHI3BIKTHIK WHTEPIIOJISIIIHS.
CypaHbIC TIEH YCBIHBIC KHCBIKTAPBIH KYPY.
Onnipictik ¢yHKIHA. MUKPOIKOHOMHKAIAFBI
mekTi MoHaep. DYHKUMSHBIH uKemautiri. bip
pecypcTel  koHE Oip  eHIMAI  KOMITaHHS
KarJaiiblHaa OHTalnmaHAblpy MiHgeTrTepl. bip
peCypCThIK (pUpMaHBIH IMalgachlH  OapbIHINIA
apTThIpy. OHIIPICTI OHTAMIAHABIPYABIH >KOHE
TYTBIHYIIBLUTAP IBIH TaHIaybIH
OHTaWUJIAHMABIPYAbIH Kol (aKTOPIbl ecenTepi.
bipneme ailHbIMAaJIbI GbyHKIMSIap ABIH
KEPriTKTI JKOHE FalaMIBIK JKCTPEMyMAaphI.
[Mafiganbl keOeiTymiH exi QakTopabl ecebdi.
XKeprinaikTi HapbIKTBIK Teme-TeHiK. MaceneHi
apTThl dKCTpeMyMFa ImemyniH Jlarpamxk
MYJIbTUIUITMKATOPJIAPBIH aJIMacThIpy OMICi JKoHE
oftici. OHIpiCTI OHTAWIAHABIPY MIHAETTEPI.

OYHKIMM B SKOHOMHUYECKOM aHanuze. OyHKuuu
crpoca U INpeiokeHus. JIoKaabHOE pPHIHOYHOE
paBHoBecue. Jlepunur w wmznmmek. JluHeHas
unrepnossits. [loctpoenne KpuBBIX crpoca U
npennoxenus. [IpousBojacTBeHHass — QyHKUHA.
Map:kuHaibHbIE BEJIMYUHBI B MHKPOIKOHOMHKE.
DOnactTuyHOCTh (PYHKUMU. 3aa4d ONTHUMH3AIUN B
cllydae OJHOPECYPCHOM U  OIHOIPOIYKTOBOM
(bupMsI. Makcumuzanus MPUOBLITN
onHopecypcHo  ¢upmbl.  MHOTrodakTOpHBIC
3a/1a4u ONTUMU3AIIH MIPOU3BOJICTBA u
ONTUMU3ALUH NOTPEeOUTETBCKOTO BBIOOpA.
JlokanbHBIH U TT100aTBHBINA SKCTPEMYMBI (PYHKIIUU
HECKOJIbKUX  MepeMeHHbIX.  JIByxdakropHas
3amaya  Makcumuzanuu npuosu. JlokampHOE
pPBIHOYHOE paBHOBecHE. MeETOJl MOACTAHOBKU M
MeTOoJl MHOXuUTener Jlarpanka pemeHus 3agayu
Ha YCIOBHBIM AKCTPEMYM. 3aJayd ONTUMU3AIUU
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 scemexuwici / Pykosooumenwv npozpammot | Programme manager

Maiiep ©.OD.

Maiiep ©.D.

Mayer F.F.
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Axcmpemanovt rxcone onmainanovipy macenenepi meopuscot / Teopus skcmpemansrvix u onmumuzayuonnwix 3aoay | Theory of extreme and

optimization problems

OKy maxcamut / Yueonasn uens | Purpose

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

OHTAWUJIAHMBIPYIBIH KJIACCUKAIBIK 9JicTepiMEH
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 MAJIIMETTEPIiH CUIATTay;

- IKCTPEMAIIIBI KOHE OHTAWIIAHABIPY
MOCeJIeTIEpiH HIenly 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 Talay YIIiH
MaTemMaTHKaJIbIK Taljay amnmnapaTblH KOJJIaHY
MYMKIHJIIKTEpPiH OEKiTy;

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

- [IApTChI3 JKOHE  IAPTTHI
Bapuanusuibik ecentep/i menry;

Herisri

JKCTpEMYyMFa

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

- Ha3bIBaTh MOPSJOK PEHICHUS DKCTPEMAIbHBIX U
ONTUMU3ALMOHHBIX 33/1a4;

- MOKa3bIBaTh COBpPEMECHHBIC
ONTUMU3ALNM, HCIHOJB3YyEMbIX IPHU
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

METOJIBI
aHaIu3e

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

- OHTaWNAHABIPY  TEOPHUSACHIHBIH  HETI3Ti
epeXesiepiH,  DKOHOMHKAIBIK  MIHIETTEepre
KATBICTBI JIOHEC TAJay dJIEMEHTTEPIH KOPCETY;
- OKepriumikri koHe kahanmplk (abcomrOTTI)
OKCTPEMYMBl IIEKTEYCi3 JKOHE TEHCI3IIKTep
MEH TEHCI3IIKTep TYpIHIErl MIeKTeyIepMeH
Taly AaFablIapbiH KOPCETY.

U YCJIIOBHBIN 3KCTPEMYM;

- CTPOUTH MOJAETH SKOHOMHUYECKON TUHAMUKH IS
peleHusl 3a/1a4 ONPEACICHUS ONTUMAIBHOW WM
PaBHOBECHOM TPaeKTOpUU pa3sBUTHS
OKOHOMHYECKOW CHCTEMBI, €€ COCTOSHUH B
3aJJaHHbIE MOMEHTHI BPEMEHH, IPOBOIUTH aHAIIN3
YCTOMYUBOCTH CHUCTEMBI, CTPYKTYPHBIX CIIBUTOB U
T.IL.

- TIOKa3bIBaTh OCHOBHBIC IIOJIOKEHHS TEOPHHU
ONTUMH3AIMH, JIIEMEHTHI BBITYKJIOTO aHaN3a
MPUMEHUTEIHHO K SKOHOMUYECKHM 33]1a4aM;

- TIOKa3bIBaTh HABBIKH HAXOXICHUS JIOKAJIHHOTO U
ro6ansHOro  (aOCOJMIOTHOTO) JKCTpeMyMa 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.

Kypcmuiy kbickawma mazmynot / Kpamkoe codepicanue kypca | Course summary

[lekreyciz  Munummzanusi.  DKCTpeMalibl
ecenrepai  Koro. MUHUMYM JkoHE HHGDHUMYyM.
I'unpbepT miekci3 emmemai  KeHICTIKTepAeri
GyHKIUSAIapABI azaury. MaremaTukanibIK
Oarmapiamanay. MUHUMAaKCTaFbl TarcklpManap.
Bapranusuislx ecenrey.

Munumu3zanus 0e3 orpanumdyeHuil. I[loctaHoBka
IKCTPEMANbHBIX 3aJad4. MUHUMYM H WHPUMYM.
Munumuzanus  QyHKOHA B THIHOEPTOBBIX
OECKOHEYHOMEPHBIX MPOCTPAHCTBAX.
MareMaruueckoe nmporpaMMupoBaHue. 3agau Ha
MHHHMMaKc. BapuannoHHoe nucuncieHue.

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

Bazoapnama scemexuwici / Pykosodumens npozpammot | Programme manager

Maiiep ©.D.

Maiiep ©.D.

Mayer F.F.
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