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Kipicne

DONEeKTUBTI TOHAEP KaTalorbl OKBITYABIH KPEAWTTIK >Kyieci  OoiibiHIIA
KYpacThIpbUIabl. DJICKTUBTI MOHAEP KaTaloThl KYHeleHTeH TaHaay OOMbIHIIA MOHIEP
Ti31MIH KOHE OJIap/IbIH KBICKA CUITATTaAMAChIH KapaCThIPAIbI.

Maructpadt MaMaHABIKTApPAbIH  MIHACTTI KOMIIOHEHT/KOFapbl OKY  OpPHBI
KOMIIOHEHTIHIH TIOHJIEPIH MEHIepyMEeH KaTap, YCHIHBUIBII OThIpFaH TaHJay OOWBIHILIA
MIOHJIEPl TaHIaIl adybl THIC.

DONEeKTUBTI MOHJEPAl TaHIayFa dJIBaii3ep KeHec Oepeli. MaructpaHT 3/Bai3epMeH
OipJyiece OTBIPHIN, MArUCTPAHTTHIH JKEKE OKY >KOCHapblH KYpY YIIIH MOHJEPIe >Ka3bLIy
HBICAHBIH TOJITHIPAJIBI.

Kypmerti wmaructpant! bimim  Oepy TpaeKTOpHSICHIHBIH — OIpTYTACTHIFBIHBIH
oinacteipbutybl  Ci3fiH  Oojamakra MamaH peTIHIAE KOociOM  JTalbIHABIFBIHBI3IBIH
JIEHIei1HEe BIKIAJ €TETIHIH €CTE€ CAKTaybIHbI3 KEPEK.

BBenenue

[Ipn KpenuTHOM TEXHOJOTMU OOYy4YeHHs pa3padaThIBAETCS KaTaJlor 3JIEKTUBHBIX
JTUCLUUIUIMH, KOTOPBIM MpeACTaBisieT CcOOOM  CHUCTEMATHU3UPOBAHHBIA  IEpEyYEHb
JUCLUIUIMH KOMIIOHEHTA 110 BEIOOPY U COAECPKUT KPATKOE UX ONUCAHUE.

Hapsiny ¢ u3ydeHueM AMCUMIIMH O0OS3aTENIbHOTO / BY30BCKOI'O KOMIIOHEHTA,
MarvucTpPaHT JOJKEH BbIOpATH JUIsl U3yUEHHUSI TUCIUTITMHBI KOMIIOHEHTA 110 BBIOODY.

KoHcynpTanum no BeIOOpY 3JIEKTUBHBIX JTUCUUIUIMH AA€T 3/Baii3ep. BMmecte ¢ HUM
MarucTpaHT 3amojHseT (QopMy 3amucu Ha JUCHUIUIMHBL i cocTaBieHuss UVYII
(MHAMBUAYATBLHOTO YUYEOHOTO IJIaHa).

VYBakaeMple MaructpanThl! BaXHO NOMHUTb, YTO OT TOr0O, HACKOJBKO
MpOJyMaHHOM W 1enocTHOM Oyner Bama oOpa3oBaTenbHas TpaeKTOPHs, 3aBUCUT
ypoBeHb Bamieil npodeccnoHanbHOM MOArOTOBKH, KaK Oy IyIIero CrelralncTa.

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 0oiibIHIIA 3JIEKTUBTI MOHAEPAi 001y /
Pacnpez[e.ﬂeﬂne JICKTUBHBLIX NTUCHUIIJIUH 110 CEMECTPamM /
Distribution of elective courses by semester
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3epTTey KYMBICHIHBIH Herizaepi / OCHOBBI HCCIIEI0BATENBCKOM
nesarenbHocTH / Basics of research activities

OxpITy Ypaicinaeri 3amManyu Oiim O0epy TexHosorusicel / CoBpeMeHHBIC
oOpa3oBaTeNbHbIC TEXHOJIOTUHU B yuebHOM mporiecce / Modern educational
technologies are in an educational process

MatematukanbiK (GpU3HKaHbIH koHE AU depeHIInaIIbIK TeHACYIepAIH
KOCBIMIIIA TapayJiapbl / JIONOJTHUTEBHBIC TJIaBbl MAaTEMATHICCKOW (DU3UKU U
muddepentmanpubix ypapaenuii / Additional chapters of mathematical
physics and differential equations

Judbdepenunanaplk-uHTerpanasik Tenaeynep / duddepenuunansHo-
uHTerpanbHbie ypaBuenus / Differential-integral equations

AHAIMTHKAIBIK (YHKIUSUIAPIBIH TEOMETPHSIIBIK KacUeTTepi /
['eomerpuueckue cBoiicTBa aHanuTUueckux Qynkiuii / Geometric properties
of analytical functions

bip »xanbIpakTsl QyHKIUSIIAP K9HE oJap bl KojaaaHy / OIHONHUCTHBIE
¢byukuuu u ux npumenenue / Single-leaf functions and their application

Kobamapasl 6ackapyablH Ka3ipri TexHonorusickl / CoBpeMeHHbIE
TEXHOJIOTUH ynpasieHus npoektamu / Modern technologies of project
management

E¥J‘ITTBI TCXHOJIOTHUAIIAPAbL naﬁnanaHy / Mcmonb3oBaHKe 00IaYHbBIX
texHosoruii / The use of cloud computing

Matemarukanbik 611iM 6epyaeri nHHoBauus / IHHOBaTHKa B
MareMaTuieckoM odpasoBanuu / Innovation in mathematical education

MaremMaTturka calachIHIaFbl TTearOTHKAIIBIK 3epTTEYJIePAiH oaicTemeci /
MCTOI[OJ'IOFI/ISI neaarorudcCKux I/ICCJ'ICI[OBaHI/Iﬁ B 00J1aCTH MaTeEMAaTHKH /
Methodology of pedagogical research in the field of mathematics

Hlemim kabbutgay axictepi / MeTosl mpuHATHS pemenuii / Decision
making methods

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

JlepekTep Typabl FBUIBIM CaachIHIaFbl CTATUCTHKAIIBIK d1icTep /
CraTrcTHYecKre METO/IbI B 001acTH HayKH 0 JaHHbIx / Statistical methods
in the field of data science

JlepexTepai eHAeyNiH CTAaTUCTUKAIBIK 9icTepl / CTaTHCTHYECKUE METOTbI
obpaboTku nanubix / Statistical methods of data processing

Monte-Kapio aaictepi sxoHe oapasiH Kocbiminanaps! / Meroast MonTe-
Kapno u ux npunoxxenns / Monte Carlo methods and their applications

Onepanusnapast 3eptrey / Mccnenoanue oneparuii / Operations research

DBOITIOLUSIIBIK TCHICYIICP/IiH KOTIKE3eH II IICITIMIEPiHIH TYPAKThUIBIFBI /




Y CTOWYHUBOCTH MTOYTH MHOTONEPUOIUYECKUX PELIEHUN 3BOJIFOLMOHHBIX
ypaBuenwuii / The stability of almost periodic solutions to a lot of evolution
equations

JudbdepeHnmnanapik TeHACYIEPAIH ASPIIiK NepruoaThl menrimMaepi / [lourn
nepuoanveckue penenus auddepeHunanbupIx ypaBHeHuit / Almost
periodic solutions of differential equations

DKOHOMUKAJBIK Tajaayaarel quddepeHuanip ecentey /
JuddepennmranbHoe UCUYUCICHHE B 3KOHOMHYecKoM aHanuse / Differential
calculus in economic analysis

DKCTpeMaIbl )KOHE OHTalIaH Iy Macenesnepi Teopuscsl / Teopus
AKCTpEMaNIbHBIX U ONTUMHU3AIMOHHBIX 3a7a4 / Theory of extreme and
optimization problems




1 1 OKY KbLJIbIHA APHAJFAH YJIEKTHBTIK MOHAEP / DIeKTHBHbIE AUCHUILIUHBI 1J1s1 1 rona odoyuyenusi/ Elective courses

for year 1

3epmmey scymoicoinovin Hezizoepi / Ocnoswl ucciedosamensckou deamenvnocmu / Basics of research activities

OKy maxcamot / Yueonasn yenwv / Purpose

binim amymbuiapabiH FEUIBIMA TaHBIM QJIICTEPIH
KOHE OKY-3epTTey KBI3METIH MEHrepyi apKbLIbl
OJIapJIbIH 3ePTTEY KY3bIPETTLIITH JaMBITY.

Pa3ButHe wuccienoBaTeNbCKOW KOMIETEHTHOCTU
0o0ydJarommxcsi MOCPEJICTBOM  OCBOCHUSI HMHU
METOJIOB HAay4HOTO MMO3HAHUS U YMEHUU ydeOHO-
HCCIIEIOBATENIbCKON AESITEIbHOCTH.

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

Oxvimy namuorceci / Pesynomamut 06yuenus / Learning outcomes

Kyperbl coTTi asgKTaraHHaH KeiliH Ourim
ajrymbLiap
- 3epTTey KbI3METIHIH HEri3ri 9/licTepiH; 3epTTey

KYMBICBIH peciMJey TopTiOi MEH KaruaaapblH;

KaXETTI FBUIBIMM  aKMaparThl 13]Iey JKOHE
KWHAKTay, OHBI OHJIEY JKOHE HOTIDKENepi
peciMaey  TOCUIAEpiH;  3€pTTEYAIH Kb

KYPBUIBIMBI MEH FBUIBIMU almnapaThiH; KaXKeTTi
FBUIBIMM  aKIapaTThl 137€y JKOHE >KMHAKTay
OMICTEPl MEH TOCUIIEPIH allKbIHIAY;

- 3epTTey KYMBICBIHBIH TaKbIPbIOBIH
TY)KBIPBIM/IAY, OHBIH ©3€KTUIIH J9JIeNey;
3epTTey JKYMBICBIHBIH JKOCIAPbIH KYPY; 3€pTTey
KYMBICBIHBIH OOBEKTICI MEH HBICAHACBhIH 0ol
KOpPCEeTY; 3epTTeY >KYMBICHIHBIH MaKCaThl MEH
MIHJIETTEpPIH  aHBIKTAy; OpTYpJi  aKmapar
KO3JIepIMEH KYMBIC iCTey, OJapAbl CayaTThl

IMocae  ycmemHoro
o0yyaromuecsi OyayT
- ONpeneNsTh OCHOBHBIE METO/IBI
HCCIIEIOBATENIbCKOM  JIEATENbHOCTH; TOPSIOK U
npaBuiga  oQOpMIIEHMS ~ HCCIeI0BaTeIbCKON
paboThl; CrMOCOOBI TOMCKA H  HAKOIUICHHS
HeoOXoAMMOM  Hay4yHOH  uH(popmanuu, ee
00paboTku U 0hOpPMIICHUS PE3yJTbTATOB; OOIIYIO
CTPYKTYpY M HAy4HBIH ammapaTr HCCIIEIOBaHUS;
MpUeMbl U CHOCOObI TOWCKA W HAKOIUICHUS
He00X01MMOW Hay4HOI HH(pOpMaIHH;

- ¢opMyaupoBaTh TEMYy  HCCJEI0BATEIHCKOU
paboTsI, JOKa3bIBaTh eé aKTyaJIbHOCTb;
COCTaBJIATh IUIAH MCCIEA0BATENbCKOM pabOThI;
BBIIENIATH OOBEKT U MPEAMET HCCIe10BaTeIbCKON
paboThl;  ompeaensTh  Uedb U 3aJaud
HCCIIeI0BATENbCKONW paboThl; paboTaTh C pa3HBIMU

3aBeplIeHHs  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;

completion of the course,

JoMeKco3/iey, 3epTTey TaKbIphIObI OOMBIHINA | HCTOYHUKAMU uHbOpMaInH, rpamotHo | determine research methods that correspond to the
O6ubnmorpadusIbIK Ti3IM ’Kacay, | HIMTHPOBaTh WX, COCTaBIATh Oudnmuorpaduyeckuii | objectives of research;

OubmuorpadusIbIK  cinTeMenepai  pecimzey; | CIIMCOK Mo TeMme wuccienoBanus, odopmists | - formalize the results of research work; formulate
3epTTey MIHJIETTEpiHEe COMKEC KeJeTiH 3epTTey | Ombmuorpadudeckue CCBUJIKH; onpenensatk | conclusions and make generalizations;




KBI3METIHIH OICTepiH aHBIKTAY;
- 3epTTEY JKYMBICBIHBIH HOTHIKEICPIH peciMJey;

KOPBITBIHJBUIAP TYKBIPBIMIAY KOHE KaJIbuiay | -

xKacay;

- OPTYpJi aKHapaTThIK PECypCTapPMEH KYMBIC
iCTey JaFblIapbIH MMalijaIany;

- onmebuerrepmi
JaFIbUIApbIH; TPOOJIEMaHbl KOK OJICTEMECIH,

Tajiaay JKOHC KOHCIICKTTCY

METOJIbI  HCCIIEOBATEIbCKONH  JCATCIILHOCTH,
COOTBETCTBYIOIIUE 3a/1a4aM HCCIICIOBAHMS,
ohopMIISTh PE3yNIBTATBl HCCIICI0BATEIBCKOM
paboThl; (OpMYIHMpPOBATH BBIBOABI M J€jaTh
00001IEeHHS;

- HCIOJB30BaTh HABBIKK PabOTHI C Pa3IUYHBIMU
MH(GOPMAIIMOHHBIMH PECYPCaMH;

- HUCIOJB30BaTh HABBHIKM aHAIM3MPOBAHUSA U

3epPTTEYNiH ©3eKTUIriH Heri3feynai; 3epTTey | KOHCIIEKTUPOBAHUS  JIUTEPATyphl;  METOIMKOU
KbI3METiH  YHBIMIACTBIPY JaFIbUIAPBIH; ©3 | IOCTAaHOBKHU po0Iemsl, 000CHOBaHHUS
3epTTEYJICPiHIH HOTIDKEJICPIH KOIIIIK | aKTyaJIbHOCTH WCCJIeI0BAHMUS; HaBBIKAMH

aJJIbIH]IA KOpFay JaFblIapblH Maianany.

OpraHu3ali UCCIEA0BATEIbCKON IESITENbHOCTH;
HaBbIKAMHU TyOJNWYHOM 3allMTBHl  PE3YJIHTATOB
COOCTBEHHOTO HCCIIEIOBAHUSI.

- 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.

Kypcmuviy kbickawa mazmynst / Kpamxoe codepycanue Kypca / Course summary

FouibiMu-3eprrey  Kbi3meti. FouibiMu  3eprrey
Feimeivu
aKmaparTbl JKUHAKTay >KOHE OHJIEY. 3epTrey

omictepi.  3epTrrey  omicTeMeci.

KYMBICBIH xKocnapiay, YUBIMAACTBIPY,

KYpbUIBIMBI, O€3eHAIpy JKoHe kazy. 3eprrey
KbI3METIHIH HOTHJKEJIEpPIH YChIHY. 3epTTeyheri

rpaduKanbIK MaTepuasiap.

HayuHo-uccnenoBarenbckas
Metoael HaydHOro ucciefoBaHMs. Meronuka
uccrnenoBanus.  Haxomnenne u  oOpaboTka
Hay4YHOU uH(bOpMaLnu. IInanupoBanue,
opraHuzanys, CTPyKTypa, odopMiIeHHE U
HaIlMCaHUe HCCIIEI0BATENBCKOU paboThlI.
[Ipencrasinenue pe3ynbTaTOB UCCIEAOBATEIBCKOMN
nestenbHOCTH. ['paduueckue martepuansl B
HCCIIE0OBAHNM.

JACATCIIbHOCTD.

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.

Iocmpexeusummepi / Ilocmpexeusumeut / Postrequisites

Martemartuka caJlIaCbIHAATbI IIC1AarOruKaJibIK
3epTTeyIepIiH daicTeMect

MeTo0JI0THS IEarornYeCKuX UCCIeJOBaHuN B
00J1aCTH MaTEMATUKHA

Methodology of pedagogical research in the field
of mathematics

bazoaphama rcemexuiici / Pykosooumens npozpammel / Programme manager

Tactanos M.T.

| Tacranos M.I'.

Tastanov M. G.




Oxwimy ypoicinodeci 3amanyu o0inim depy mexunonozusacol / Coepemennsle 00pazosameibHvle mexnoao2uu 6 yueonom npoyecce / Modern educational

technologies are in an educational process

OKy makcamul / Yueonan yenw / Purpose

3amanayu Ou1iM Oepy TEXHOJIOTHSIIAPHI TYpaslbl
TYCIHIKTEP/Ii KaJBIITACTHIPY; KOFAphl MEKTEITE
MaTEeMAaTHKAIBIK TOHACPAl OKBITY JKyHeciHue
OChI TEXHOJIOTHSUIAPIBI anpolaIusiay

@OopMUPOBAHUE TPEJICTABIECHUNA O COBPEMEHHBIX
o0pa3oBaTeNbHBIX  TEXHOJOTUAX;  ampolanus
JAHHBIX TEXHOJOTHI B CHUCTEME NPENnoAaBaAHUS
MaTeMaTUYECKUX JUCLUUILIMH B BHICHICH IIKOJIE

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

OKvtmy nomuoiceci / Pezynomameut 00yuenusn / Learning outcomes

Kypersl coTTi asikraranHaH KediH Olixim
aJIylmbLiap

- MaTeMaTHKaJBIK ITOHIEP/I OKBITYIBIH ©3CKTI
TEXHOJIOTHSUIAPBIH  aTay; Kazipri Ourim  Oepy
TEXHOJIOTUSIIAPBIHBIH alpbIKIIa Oenriiepi, 611iM
oepy TEXHOJIOTUSIIAPBIHBIH carnaibIK
€pEeKILENITH, Kasipri o111M oepy
TEXHOJIOTUSUIAPBIH  KOJIaHY/IbIH  IlIeKapasiapsbl
MEH IIapTTapblH, Maianany ocepiepiH, Kas3ipri
OuriM Oepy TEXHOJOTHSAJAphIH KoOamayablH
TEOPUSIIBIK ACTIEKTUIEPIH aTay;

- 3aMaHayd OUlIM Oepy TEXHOJIOTUSIIAPBIHBIH
MYMKIHJIKTEP1 MEH dJI€YEeTIH FhUIBIMU TaJAay bl
KaJjail JKyprizy KepekTiriH kepcery, OiaimM Oepy

TEXHOJIOTUSUIApBIH ~ KoOanay  9/iCHaMachlH
KOJJaHy, KeH OigiM Oepy NpaKTHKaChIHAA
3aMaHayn OuliM  Oepy  TEXHOJOTHsUIapbIH
KOJIJIaHy;

- 3amaHayu OulM Oepy TEXHOJOTHsUIApPbIH
KOJIJaHa  OTBIPBIN,  JKOFApbl  MEKTenTe
MaTEeMaTHKAJIBIK MOHIEPIi OKBITY/IBIH

MIPAKTUKAJIBIK JAFIbUIAPBIH KOJIJIAHY.

IMocne  ycmemHoro  3aBepuieHHsi  Kypca
o0yuarmuecs OyayT

- Ha3bIBaTh AKTYaJIbHBIC TEXHOJOI'un
IPENoJiaBaHusl  MaTeMaTU4eCKUX  JUCLUIUINH;
OTJIMYUTCIIBHBIC IIPU3HAKA COBPCMCHHBIX
00pa30oBaTeNbHBIX  TEXHOJIOTHH, KaueCTBEHHOE
cBoeoOpazne  00pa3oBaTENbHBIX  TEXHOJIOTHH,
TPaHULIBI U YCIOBUS TPUMEHEHHS COBPEMEHHBIX
00pa3oBaTeIbHBIX TEXHOJIOTHU, 3 PeKTr
UCTIOJIb30BaHMS, TEOPETUUECKHUE aCIeKThI

MIPOEKTHUPOBAHUSI COBPEMEHHBIX 00pa30BaTEILHBIX
TEXHOJIOTH;

- TOKa3blBaTh KaK OCYIIECTBIATH  HAyYHBINA
aHaJIM3 BO3MOXKHOCTEHN U MOTEHIHAIa COBPEMEHHBIX
00pa3oBaTeIbHBIX TEXHOJIOTHH, MIPUMEHSTH
METOJIONIOTHIO TIPOSKTUPOBAHUST 00OPa30BATEIBHBIX
TEXHOJIOTHH, MIPUMEHSITH COBpPEMEHHBIC
oOpa3oBaTeNbHbIE  TEXHOJNOTMHM B  IIMPOKOU
00pa3oBaTeIbHON NPaKTHKE;

- NPUMEHATH MPaKTUYECKUE HaBBIKU
MpEenoJaBaHusl MaTEeMaTUYECKHX JUCIHIUINH B
BBICHIEH IIKOJIE C UCIOIb30BAHNUEM COBPEMEHHBIX

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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00pa30BaTeNbHBIX TEXHOJIOTHUH.

Kypcmuiy kbickawa mazmynst / Kpamxoe codepicanue Kypca / Course summary

bimim  Oepyneri  TEXHOJIOTHSUIBIK — TOCUIIIH
TeopusuiblK ~ Herizgepi.  Knmaccudukanuscer,
KYpPBUIBIMBI MEH €peKIIeNIKTEepl, 3aMaHayH OiTiM
Oepy TEXHOJNOTHSUIApPbIH TaHJAay Maceleci.
3amanaym OuriMm  Oepy  TEXHOJOTHsIIAPBIH
xobanay. OKbITY TEXHOJIOTHUAIApshl, OLTiM Oepy
nporieci CyOBeKTIIEePiHIH 9JIeyeTiH 63eKTEeHAIPY,
hnYi oepy nporieci CyOBEKTIIepiHIH
aKnmapaTbIMEH JXYMBIC ICTEY TEXHOJOTHSIAPHI,
caparnTaMaibIK-Oarajiay TeXHOJIOTHIIAPHI.

Teopernueckue  OCHOBBI  TEXHOJOTUYECKOTO
noaxoxaa B oOpasoBaHuu. Kiaccudukanys,
CTPYKTypa M OCOOCHHOCTH, IpobiiemMa BbIOOpa
COBPEMEHHBIX  00pa30BaTENbHBIX TEXHOJOIMH.
[IpoexTrpoBanue COBPEMEHHBIX
oOpa3oBaTenpHbIX  TexHojoruil.  TexHonorum
o0ydeHus1, akTyaJu3alui NOTeHIAIa CyOhEKTOB
00pa30oBaTeNBLHOrO MPOLECcca, TEXHOJIOTUU pabOThI
¢ wuHpOpManueil CyObeKTOB 00pa30BaTEIHLHOTO
polecca, SKCIEePTHO-0LIEHOYHbIE TEXHOIOTHH.

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.

bazoaphama scemexuiici / Pykosooumens npozpammel / Programme manager

Vremucona A. A.

Vremucona A. A.

Utemisova A. A.
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Mamemamukanvlx, pusukanviy sncane oughghepenyuandvik menoeynepoin, Kocolmuia mapaynapul / /[onoinumensvrule 21466l MAmMeMamuueckol
dusuku u ougppepenyuanvnvix ypasnenuit / Additional chapters of mathematical physics and differential equations

OKy makcamul / Yueonan yenn / Purpose

Maructpadttel n1uddepeHIanaslK TeHAeYIep
OOMBIHIIIA IIEKAPATBIK €CEeNTep/l IIelry YIIiH
MaTtemaTukanbIK ¢uzuka ofticTepiHiH
anmaparblH KOJJIaHyFa, OHBIH aJbIHAa TYPFaH
ecenTepAl  AYphIC  TYXKBIpbIMIAyFa  JKOHE
MPaKTUKANBIK  1C-OpeKeT  YIIiH  KaKeTTi
MaTeMaTHKAIbIK (U3WKa TEHICYIHIH IKaHa
OeJiMJIEpiH 3epTTeyre YUpery.

Hayuntp Marmcrpanta HCIOJIB30BaTh armapar
METOJIOB MaTeMaTU4eCKOW (PHU3MKU JUI peIICHHS
KpaeBbIX  3amad 1o  jauddepeHIrnanbHbIM
ypaBHEHUSIM, IPaMOTHO copMyIHpoBaTh
MOCTAHOBKY CTOSIIMX MEpe HUM 33]a49 U H3y4YHThb
HOBBIE pa3feibl ypaBHEHUS MaTeMaTH4ecKOu
¢bu3nkyd, HEoOXOomUMBIE UL MPAKTHYECKOU
JEATSILHOCTH.

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.

OKvtmy nomuoiceci / Pezynomameut 00yuenusn / Learning outcomes

Kypersl coTTi asikraranHaH KeliH Ourim
alymbLiap

— TEeHJAEYAIH TYPIH aHbIKTay, I[IeKeapasblK
ecenTepaiH  Imemnmid  Taly;  (QU3MKAIBIK
MpoLecTepi MOJEIbACY YIIIH TeHACYJIepai
KOJIJIaHy;

— TUnepooIaIbIK KOHE napaloJiaibIK

tenaeyiep yuriH Komm ecebiHiH miemimaepin
Tady;

— TOJKBIHABIK  TEHACYl
OTKI3TIIITIK TeHIEY1;

— 9p Typm  tunrteri  (rumepOosanbIk,
napaboIaiblK KOHE DILTUNITHKAIBIK) JKapThLIai
TYBIHBLIAPIAFbI g hepeHIaIbIK
TEHJICYJIEPIIH  HETI3TI €CEeNTEepiH IIeNTyaiH
o/licTepiH MEHTepY;

— MAarucTpaHTThIH OoJyiallak MaMaHJIbIFbIHA
0ailJTaHBICTHI KOJIJTAHOABI €CeNTEP Il MIeNTy.

HpIFapy;  KbLIy

ITocne  ycmemHoro  3aBeplieHMsi  Kypca
o0yuarmuecs OyayT
— ONpeAeNsATs TUI  YPaBHEHMs, HAaxXOIUTh

pelieHust KpaeBbIX 3a/1a4; MPUMEHSITh YpaBHEHUS
JUISE MOJIETUPOBaHUs (PU3MUECKUX MPOIIECCOB;

— HaxoauTh pemieHus 3anaun Komm s
YpaBHEHUI rUnepO0TMIECKOTO u
napaboIMYECKOro TUIIOB;

— BBIBOJUTH BOJHOBOE YpPaBHEHUE; ypaBHEHUE
TETJIOMPOBOHOCTH;

— BIIQJIETh METOJAMH PEIICHUS OCHOBHBIX 3a/1a4

muddepeHIMaTbHBIX ypaBHEHUH B YACTHBIX
MTPOU3BOIHBIX Pa3IUIHOTO TUTIA
(runepOonUyecKoro, napadoIuYeCcKOro u
AJUTUIITUYECKOT0);

— pEemWTh NPUKITATHBIX 3a/]ad, CBS3aHHBIX C
OyIyliel crennaibHOCTRI0 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 / IIpepexeuzumot / Prerequisites

KommiekcTi alHbIMaib! QyHKIUS TEOPUSCHIH
3epTTIey

Wzydenue Teopun pyHKIHH KOMIUIEKCHON
MIEPEMEHHOI

Study of the theory of the function of a complex
variable

Kypcmuviy kbickawa mazmynst / Kpamxoe codepycanue Kypca / Course summary

MoacesieHi IypeIC KOK JKOHE JYpPBIC eMec
TarChIpMaTapabIH MBICAJIAAPHI.
MareMaTHKalblK ~ (QU3UKa TEHICYJIepl MEH
eKiHII  perTi JepOec  TYBIHIBUIAPHI  Oap

TEHJEyJlep JKYHeciH JKIKTey JKOHE OJap/ibl
KaHOHJBIK Typre kentipy. Jlamambep, [lyaccon
xone Kupxrodp dopmymnanaper. [{roamens
dbopMynacel oHE OHBI TETEPOTeHII TEHICY
yurin Ko maceneciH mienry yiIiH KOJJIaHy.
Komm ece6iHiH &by OTKI3TIIITIK TEHACY1 YILIH
menrimvi.  Ilyaccon  ®opmynacel.  Apanac
ecenTepAl eyl KalFbI3bIFbI .

KoppekTHOCTh MOCTaHOBKHU 3aJayu M MPUMEPHI
HEKOPPEKTHO MIOCTaBJIEHHBIX 3a1ad4.
Knaccudukanus ypaBHEHHI MaTeMaTU4YeCKOM
(GU3UKK W CHUCTEM YpaBHEHHH C YaCTHBIMH
MIPOU3BOJHBIMU BTOPOTO nopsjaka u
MpUBEJACHUE WX K KaHOHUYECKOMY BHY.
®opmynsl JJanambepa, [lyaccona u Kupxroda.
®opmyna /[roamens u ero NpUMEHEHMUs IS
pemenuss 3anaun Komu a1 HEOJHOPOIHOTO

ypaBHeHus. Pemenue 3amaunm  Komm  miis
ypaBHeHus  TemionpoBoaHoct.  Dopmyna
ITyaccoHna. EnvHcTBeHHOCTD peuieHus

CMCIIAHHBIX 3aJa4.

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.

Hocmpexeusummepi / [locmpexeusumet / Postrequisites

DOBOIOLUSIBIK TEHJCYIEPAIH KoM MEePUOATHI
HIeIIMJEPIHIH TYPaKThUIbIFbI

Y CTONYUBOCTH ITOYTH MHOTONEPUOIUIECKUX
pELIEHNH YBOJOINOHHBIX YPABHEHUU

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

bazoapnama scemexuici / Pykosooumens npozpammst / Programme manager

blcmaryn P.C. ‘

blcmaryn P.C.

Ysmagul R.S.
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Jugppepenyuanovik-unmezpanovix menoeynep / Jluppepenyuanvno-unmezpanvnote ypasnenus / Differential-integral equations

OKy maxcamul / Yueonan yenw / Purpose

MarucTpaHTTapIbl T hepeHIaIbIK-
WHTETPANJIBIK TEHJACYJICP MEH OJapIbIH KehHOip
KOCBHIMIIIAJIAPBIH  IIENTy JICTEpPiH 3epTTeyre
yipery. JuddepeHnmanibK-uHTET AT ABIK
TEHJICYJIEp TEOPHUSCHIHBIH TapUXbIH 3EpPTTEY
XKOHE OCBI TEHJICYJEp TEOPHUSICHIH KOJIJAHY
apKbUIBl  IICHIUICTIH  MOCENENepAiH  Herisri
TYPJIEPiH KapacThIpy.

Hay4yuth MarucTpaHTOB  HUCCIEIOBaTh METOIbI
petieHus g hepeHInaTbHO-UHTETPATBHBIX
YPaBHEHH H HEKOTOPBIX WX IPHIOKECHHA.
Wzyuenue ucropuu teopuu IudQepeHraIbio -
WHTETPAJbHBIX YPAaBHCHUH H  PACCMOTPEHHE
OCHOBHBIX THIIOB 33Jad, PEIIAEMBIX C MOMOIIBIO
MPUMEHEHHSI TCOPUH ITHX YPABHCHUHA.

To teach undergraduates to study methods for
solving differential integral equations and some of
their applications. Study of the history of the theory
of differential integral equations and consideration
of the main types of problems solved by applying
the theory of these equations.

Oxvimy namuorceci / Pesynomamut 06yuenus /Learning outcomes

Kyperbl coTTi asgKTaraHHaH KeiliH Ourim
ajrymbLiap
— nuddepeHTnaNIbIK-HHTETPATIBIK

TEHJEyJep TEOPHICHIHBIH JTaMYbIHBIH HETi3Ti

IMocae  ycmemHoro
oO0yyaromuecsi OyayT
— BbBIIBUTb OCHOBHBLIC 3Tallbl PAa3BUTHA TCOPUU
nudQepeHranbHO-UHTErpalIbHbIX YPaBHEHUIH;

3aBeplIeHUsl  Kypca

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

completion of the course,

KE3CH/ICPiH aHbIKTAY; — YCTaHOBHTH B3aWMOCBs3b W B3auMoBiusHue | — to establish the relationship and mutual
— MareMaThKa MEH JKapaThUIBICTAHYIbIH Oacka | 3TOil Teopuu U B qpyrux obmacteir matematuku u | influence of this theory in other areas of
cajlaJiapblHla Ja OChl TCOPUSHBIH ©3apa | ECTeCTBO3HAHUS, mathematics and natural science;

Oali;TaHbICHI MEH ©3apa dcepiH Oeriiey; — YTOYHWTH BKJaJg OTACNbHBIX yueHbix B |— to clarify the contribution of individual
— OKeke FanpIMaapAbiH auddepeHnnanabK- | pa3BUTHE TCOPHH muddepernmanbao- | scientists to the development of the theory of
MHTETPAIIBIK TEHJEYJIEp TEOPUSCHIH JaMBITyFa | MHTETPAbHBIX YPaBHEHHH, differential integral equations;

KOCKaH YJIECIH HaKThLIaY; — TpUMEHATh CBOMX 3HaHWii Kk pemenuto | — to apply their knowledge to solving practical
— ©3 OUTIMIH MPAKTUKAIBIK €CeNTepl MIEIyre | MPaKTHUYECKHX 3aj1a4, nojb3oBaThes | problems, to use mathematical literature for
KOJIJaHy, IpaKkTHUKaIa TYBIHJIQUTBIH | MaTeMaTUYeCKON JUTEPaTypoil st | independent study of issues arising in practice;
Mocenenepal 3  OeTiHIe 3epTTey  YIIIH | CAaMOCTOSTEIHLHOTO M3yUYeHUs BOIIPOCOB, | — Use the acquired knowledge in accordance with
MaTeMaTHKANBIK 9Je0HeTTi maiianany; BO3HMKAIOIIMX HA MPAKTHKE; the specialty

— amraH OuUTiMIepiH MaMaHIbIKKA COMKeC | — HCMONb30BaTh  MOJYyYCHHbIE  3HAHHWS B

KOJIJIAaHY COOTBETCTBHH CO CICIHATBHOCTHIO

Ilpepexsuzummepi / lIpepexeusumul / Prerequisites

KommekcTi alHbIMaibl QyHKIUS TEOPUSACHIH
3epITey

Nzyyenne Teopuun GyHKIIMH KOMITJIEKCHOM
MepEMEHHON

Study of the theory of the function of a complex
variable
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Kypcmuviy kbickawa mazmynst / Kpamxoe codepicanue Kypca / Course summary

JuddepeHnnanabIK-uHTErpaIabIK

TeHICYJepaiH KikTenyl. Dpearoinbm  MeH
BonbTeppuin CBI3BIKTBIK HMHTETPAJIJIBIK
TEHJCYJIepi. CHHTYISIPITBIK WHTETPAIIBIK
TEHCYJIep. WHTerpanibik TEHCYIICPIi

miemyaiH  OipTiHmen >KybIkTay omici. Jlarumac

TYpPACHAIPYIEPiH KOJIAAHY.

Knaccudukanms nuddepeHranIbHO-
MHTETPAIbHBIX YPaBHEHUM. JIuneiinbie
WHTETpaJibHble  ypaBHeHuUs  Ppenroibma u
BonasTeppa. CuHrynspHble HHTErpaibHbIe
YpaBHEHUS. Meron MIOCJIEI0BATEIbHBIX
OpUONMKEHUN JUIi  pEIIeHUS HWHTETPalIbHBIX
YpaBHEHUH. [Ipumenenue  npeoOpa3oBaHMIA
Jlannaca.

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.

Ilocmpexeusummepi / [locmpexeusumet / Postrequisites

DOBOJIIOLUSIBIK TEHJACYIEPAIH KO IePUOATHI
HICHTIMJIEPiHiH TYPAKTHUIBIFBL.

Y CTONYUBOCTH TOYTH MHOT'OIIEPUOANYECKHUX
pELIEHNI YBOJOUMOHHBIX YPABHECHUN.

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

bazoapnama scemexuici / Pykosooumens npozpammst / Programme manager

blcmaryn P.C.

blcmaryn P.C.

Ysmagul R.S.
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Ananumukanvlk, QyHKUUANAPObLIH, 2e0MempuAnblK Kacuemmepi / I eomempuueckue c60iicmea anaiumuyeckux Qynkuyui /

Geometric properties of analytical functions

OKy makcamut / Yueonan yenv / Purpose

MaructpaHTTapipl  CKaJsip JKOHE BEKTOPIBIK | O3HaKOMIICHUE MarmucTpaHTOB c | Acquaintance of undergraduates with the
epicTep TEOPHSACHIHBIH HETI3r epexkenepiMeH | pyHaaMeHTaabHbiMu  mosokeHusimu — Teopuu | fundamental provisions of the theory of scalar and
BEKTOPJBIK  TaJiay[asl  KOJJaHy  HETi3iHJe | CKaJSIpHBIX W BEKTOpHBIX mosieli Ha ocHoBe | vector fields based on the application of vector
TaHBICTBIPY, COHJAAl-aK  OJapIblH  OPTYpPJIi | IPUMEHEHHUs BEKTOPHOrO aHaim3a, a Takxke | analysis, as well as strengthening the skills of
MEXaHUKAJIbIK KOHE (bU3UKAIIBIK | 3aKPETICHUE HaBBIKOB Berunciienus | calculating curvilinear, surface and multiple
KOChIMIIIaJIapbiHa Oaca Hasap ayjaapa OTBIPBIN, | KPUBOJMHEHHBIX, MOBEPXHOCTHBIX M KpaTHbIX | integrals with an emphasis on their various
KHCBIK  CBI3BIKTBI,  OCTTIK  JKOHE  €CeNIK | MHTerpaJioB C akIeHTOM Ha pasnuuHbie ux | mechanical and physical applications
HHTErpaIap Il €CENTEY JaFAblIapbiH OCKITY MEXaHUYECKUE U (HU3HUUCCKHE TPUITIOKCHHUS

Oxvimy nomuaiceci / Pezyiomamut 00yuenusn / Learning outcomes
Kyperbl  corTi  askraranHan keidin  Oiiim | Ilocie  ycmemnoro  3aBepmienusi  kypca | After successful completion of the course,
aJIymbLIap odyuarommecst OyayT students will be
- KOMIUICKCTI  aiiHbIMasibl  (QYHKUIUSUIAPIBIH | -  ONpEAessITh COBPEMEHHble HampabieHus | - 10 determine the current trends in the

TE€OMETPUSIIBIK TEOPHUSICHIH, aTam aiTKaHaa, Oip
KambIPaKThl (QYHKIUSIIAP TEOPHUSACHIH JTAMBITY IBIH
3aMaHayu OaFpITTapbIH, AHATUTUKAIIBIK
byHKIUAIapABbIH o1p JKAIBIPAKThI
(GyHKUMATApABIH HETi3r1 KEeTKUIIKTI IIapTTapblH
KOHE 0JIAPIBI KOJIJIAaHY bl AHBIKTAY;

- QHAIUTUKANBIK (PYHKIMATAPIBIH KETKLUTIKTI KeH
KIacTapplHna  Oara  aly  JKOHE  OJapiabl
AQHATUTUKANBIK (DYHKUIUATIAPIBIH TE€OMETPHUSIIBIK
KaCHETTEePIH 3epTTeyre >KOHE Olp KambIpaKThl
GyHKIUSIapIBIH JKETKLTIKTI JKar1aiiapblH
KYPYIbI KOJIJIaHY;

- aHAIUTHUKAIBIK (QYHKIUSUIAD MEH OJapJIbIH
KOCBIMIIIAJIAPBIHBIH oip KaIbIPaKThI
byHkuMAnapablH ~ Oarajmappl  MEH  KETKUTIKTI
IapTTapblH  KYPyFa KATBICTBI OarblHy JKOHE

pa3BUTHUS TEOMETPUYECKOH Teopuu (QyHKIUI
KOMIUIEKCHOTO TE€PEMEHHOr0, B YaCTHOCTH,
TEOPUU OJHONUCTHBIX (DYHKIUN, OCHOBHBIE
JIOCTaTOYHBIE YCIIOBHUS OJHOJIUCTHOCTH
aHATUTUYECKUX (DYHKIUN U UX MPUMEHEHUE;
MOJy4YaTh OLIEHKHM B JOCTAaTOYHO IIMPOKHX
KJlaccaX AaHANUTUYEeCKHMX (QYHKIMHA U  UX
NPUMEHATh K HCCIEIOBAHUIO T'€OMETPUUYECKUX
CBOMCTB AHAIIMTUYECKUX byHKUIMI u
TIOCTPOECHUIO TOCTAaTOYHBIX YCIIOBUI
OJTHOJIUCTHOCTH;

HUCIIOIB30BaTh METOALl IOJYMHEHHOCTH U
CUMMETPU3ALMU IPUMEHUTEIBHO K MOCTPOEHUIO
OIIEHOK u IOCTAaTOYHBIX YCIIOBUM
OJTHOJIUCTHOCTH aHAMTHUYECKUX (YHKIUH 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.

MIPUIIOKEHUM.
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CUMMETpHUSIIAY 9ICTEPiH KOJIaHy. \

Kypcmoty Kbickawa mazmynst / Kpamkoe cooeprcanue kypca / Course summary

Kommutekcti cangapapiy Oeitnenenyi. Kommiekcri
allHBIMaJIbIHBIH muddepeHmaniaHaTbIH
byHKuusIapel (reoMeTpusUIbIK acrnekt). Komm-
Puman maprrapsel. bip sxansipakTsl GyHKOUsIap.
Kondopmasr Oeitneneynep. bip
KaINbIpaKThUIBIKIIEH Oaiinanpic. barpiHy omici
xoHe Jlemma IlIBapursiH xyiieni (QyHKIUSIIAPIBI
Oaranaybl. barbIHy oJiciHE HETI3NENTeH TYPaKThI
(GYHKIUMSHBIH HaKThl JKOHE OWaH WIbIFapbLIFaH
Oeuiri 6OJBI TaOBUIATBIH MOIYJIBAIK Oaramapibl

aiy. CHUMMETpUSIIBIK OarbIHBIITHUIBIK.
[ raiinepain CUMMETPUSCHI (Ty3ymeHn
canblcThipMaibl - Typae). llonauanelH aeHrenex
CUMMETPHSCHI (>xapTbLIait TY3yMEH
canmplcThIpMainbl  Typae). Jlenec QyHkuumsmap
kinacel. JKynapiz Topizal  QyHKUuMsuIap  KIachl.
TypakTsl GyHKIUSIIapAbIH AKYIBI3IBIK
KPUTEPHIAL. Bepnankuiiaig HHTETpajabl
ONepaTopbl. O-KYIAbI3 TOpI3l  (QYHKIMsIIAP

kiachl. TypakThl QyHKUMSIIAPABIH O-KYJIBI3IBIK
KpUTEPHIL.

N300paxenue KOMIUIEKCHBIX qucell.
Huddepenuupyembie (QyHKIMH KOMIUIEKCHOTO
IIEPEMEHHOT O (reomeTpuyeckuit acIIeKT).
Ycenosus Komu-Pumana. OpHonMCTHBIE
¢bynkuu. Kondgopmusie orodbpaxenus. CBsi3b ¢
OJIHOJINCTHOCTBIO. MeTo] MOAYMHEHHOCTU H
OLICHKH peryisipHbix Qynkumii Jlemma IIBapia.
[Tonyuenue oLeHOK MOAYJIS, ACUCTBUTEIBHON U
MHHUMOH 4acTu PeryJsipHOM (YHKLUU HA OCHOBE
MeTOoJla MOJYMHEHHOCTH. CHUMMeTpu3aluoOHHAas
nonunHeHHocTs.  Cummerpusanus [lrelinepa
(OTHOCHUTENBHO psSIMOIA). Kpyrosas
CUMMETpU3ALINA [Tonna (OTHOCUTETBHO
nonynpsmoi). Kmacc  BbINyKIbIX — (QyHKIUH.
Knacec 3Be3nooOpasubix ¢yHkimid. Kpurtepuit
3BE3/1000pa3HOCTU  PEryJISpHBIX  (PYHKLUH.
Nuterpansnsiii onepatop beprankoro. Kiace a-
3Be31000pa3HbIX  pyHkumit.  Kpurtepuit  o-
3BE€371000pa3HOCTH PETYIISIPHBIX QYHKIUH.

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

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

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

bazoaprama rcemexuiici / Pykosooumens npozpammel / Programme manager

Maiiep O.D.

Maiiep ©.D.

Mayer F.F.
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Fip swcanvipakmot pynkuusnap scone onapovt Kondany / Qononucmusie pynxyuu u ux npumenenue / Single-leaf functions and their application

Oky maxcamul / Yueonas yenw / Purpose

MarucrtpanTrapbl Kypaeni alHbIMAaJIbI
GbyHKIUSIapAbIH TE€OMETPUSIIBIK TEOPUSCHIHBIH
HETi3ri  epexxenepiMeH,  aram  alWTKaHzaa
AQHAIMTUKANBIK ~ (DYHKUMATAPABIH  KETKLTIKTI
OIpKEIKITIK JKaF1abIHIAF bl HET13T1

HITHIXKCICPMCH TAHBICTLIPY.

O3HakoMJIEHHE MarucTpaHTOB c
(byHIaMEeHTaIbHbBIMU II0JIO’KEHUSIMU
TeOMETPUUECKOM TeOpuH (PYHKIUN KOMIUIEKCHOTO
IIEPEMEHHOTO, B YaCTHOCTH, C OCHOBHBIMH
pe3yinbTaTaMd B JIOCTaTOYHBIX  YCIIOBHSIX
OJTHOJIMCTHOCTH AHAIUTUYECKUX (DYHKIH.

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.

Oxvitmy nomuaiceci / Pezyiomamut 00yuenusn / Learning o

utcomes

Kypersl coTTi asikraranHaH KeiiH Ourim
aJIylmbLiap

- OarplHy JKOHE CHMMETPHUSUIAY OIICTEpiHIH
HeTi3r1 epexenepiy, oip JKAIbIPAKTHI
(GYHKUMATApABIH HETI3rl 1MKi  CHIHBIITAPBIH
KOHE OJIapAbl KOJIJaHy MYMKIH/IIKTEPIiH aTaHbI3;
- AQHAIMTUKAIBIK (YHKUUSIAPIbIH KETKUTIKTI
KEeH KJacTapblHAa Oara aly »KOHE OJIapJiblH

IMocae  ycmemHoro
o0yuarmuecs OyayT
- Ha3bIBaTb OCHOBHBIC IIOJIOKCHUA MCTOI0B
MOJAYUHEHHOCTH M CUMMETpPHU3AlMHM, OCHOBHBIC
IOKJIACCHI OIHOJIUCTHBIX GbyHKIMN "
BO3MO>XHOCTH MX IPUMEHEHUS;

- MoJiydyaTb OLNCHKHM B JOCTATOYHO MHPOKHX
KJlaccax aHAINTUYECKUX (YHKIMA U Ha OCHOBE

3aBeplIeHHsl  Kypca

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

Heri3iHme  Olp  JKambIpakThlH  JKETKUIIKTI | HUX CTPOUTH IOCTATOYHBIE npusHaku | build sufficient signs of one-leafedness;
Oenrijepid Kypy; OJTHOJIMCTHOCTH; - to use the methods of subordination and
- AHAITUTUKAJIBIK GYHKIUSUTAPBIH | -  KCIOJAb30BaTh METOABI TMMOMAYMHEHHOCTH | | Symmetrization in relation to the construction of
OIpTYTacCTBhIFBI MEH OJIapJAblH HMHTETPAIIBIK | CAMMETPH3AIM MPUMEHUTEIBHO K mocTpoeHuto | estimates and sufficient conditions for the
KODIHICTEpIIH ~ TeOMETPHSUTBIK ~ KAaCHETTEpiH | OIIEHOK M JOCTATOYHBIX ycioBui omnomuctHocTH | uniformity of analytical functions and their
3eprTeyre KOJIJIAHBLTY BIHBIH KETKUTIKTI | aHaIMTHYeCKX (yHKUME u ux mnpuinoxenuit k | applications to the study of geometric properties
[IapTTapsl MeH OarajapelH KYpyFa KaTbICTBI | HCCIIEIOBAHHIO r€OMETPHUYECKUX csoiicts | of integral representations.

OarplHy  JKOHE  CHUMMETpUsjay  OAICTEpIH | MHTErPabHBIX MIPEICTaBICHHM.

KOJIIaHy.

Ilpepexsuzummepi / lIpepexeusumul / Prerequisites

KomruiekcTi aifHbIMaIbl QYHKIIHS TEOPUSCHIH
3epTIey

N3yuenne Teopun GyHKIIMH KOMITJIEKCHOM
IIEPEMEHHOM

Study of the theory of the function of a complex
variable

Kypcmuiy kbickawma mazmynot / Kpamrkoe cooepicanue kypca / Course summary

Henec ¢yHkumsiap knacel. JKynael3  Topisni ‘ Kiacc

BBINYKJIBIX GyHKUIHUH.

Kmacc | A class of convex functions. A class of star-

17




GyHKUMATAp KJIAachl. Y PETTI JAEpNiK JOHeC
GyHKOMsIap KIAchl. Y PpETTI OWIarkl  OCh
OarbITBIHAAFBl  JOHEC (DYHKUMSUIAD — KIIACHI.
barbiHy JKOHE CHUMMETPHSUIAY JKOHE TYPaKThI
byHkusmapasl  Oaranay — omici.  TypakThl
GyHKIMSUTapABIH O1p JKarbIpakThl (QYHKIIUSHBIH
KETKUTIKTI Oenriiepin Kypyra OarblHy >KOHE
CUMMETpusjay  OJICTepiH  KoiaaHy.  bip
KATBIPAKTHI GYHKITUSHBIH JKETKIITIKTL
IIAPTTAPBIHBIH KeHOip KOChIMIIIATIAPBI.

3Be37000pa3HbiX  QyHknmit. Kimace QyHKmmid,
IOYTH BBINYKJIbIX nopsanka y. Kmace dynknuii,
BBINMYKJIBIX B HANpPaBICHUM BOOOpPa)KaeMOW OCH,
nopsaaka Y. Merox — NOIYMHEHHOCTH  H
CUMMETpPHU3ALIUU U OLIEHKU PETYJSPHBIX (DYyHKITHIA.
[IpumeHeHne  METONOB  INMOAYMHEHHOCTH H
CUMMETpHU3ALUU K IOCTPOECHUIO JOCTATOYHBIX
IIPU3HAKOB OJTHOJIUCTHOCTHU PEryJsSIpHBIX
¢bysnkuuid. HekoTopble IpuItoKeHUsT JOCTAaTOYHBIX
YCIJIOBUI OJJHOJUCTHOCTH.

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.

bazoaphama scemexuiici / Pykosooumens npozpammul/ Programme manager

Maiiep @.D.

Maiiep @.D.

Mayer F.F.
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Koobanapow 6ackapyowiy Kazipei mexnonozuscwot / Coepemennvie mexnonocuu ynpaeienusn npoexkmamu / Modern technologies of project

management

OKy makcamut / Yueonan yenv / Purpose

XanpIKapanblK )KOHE YITTHIK TallaliTapra ColKec
)o0anmapaplH KociOM MEHEeIKEepJIepiH KOOATBIK
KBI3METTIH Ka3ipri 3aMaHfbl ypaicTepi MeH
TEXHOJIOTHSTAPbIH Oackapy OoMBIHIIIA
MaMaHIapAbIH Ky3bIpeTiHe JalbIH/Iay .

@dopMHUpOBaHHUE HABBHIKOB HEOOXOJMMBIX IS
npodeccrnoHabHBIX MEHEIKEPOB YB YIPaBICHUU
MPOCKTaMU B COOTBETCTBUHU C MEXIyHApOIHBIMHU
u HalMOHAJIbHBIMU TpeOOBaHUSIMU K
KOMIIETCHIIMN CIEIUAIUCTOB TI0 YIMPaBICHHUIO
MPOEKTaMHU U COBPEMEHHBIMU TEHICHUUSAMH H
TEXHOJIOTHSIMU IPOESKTHOU JEATEIbHOCTH.

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.

Oxbimy namuorceci / Pesynomamut 06yuenusn /Learning o

utcomes

Kyperbl carri asikraranHaH Keiiin Outim | [Tocie  ycmemmoro — 3aBepmenusi  kypcea | After successful completion of the course,
aJymbLiap odyuarommecst OyayT students will be

— ko0anay KbI3METIHIH HETi3ri MPHHIMITEPIH, | — OMNKCHIBaTH OCHOBHBIC TMPUHIMIBI MpoekTHOM | — describe the basic principles of project activity,
kobamapiel  Oackapy — YFBIMIApel  MEH | JIGSTENbHOCTH, MOHATHS W TEPMHUHBI ynpasieHus | concepts and terms of project management,
TEPMHUHJICPIH, )KobanapIpt Oackapy | mpoeKkTamH, COBpeMEHHbIEe TexHOOorHH B oOactu | modern technologies in the field of project
CallaChlHIAFbl ~ 3aMaHayd  TEXHOJOTHUSUIAPAbI | MPOSKTHOTO YIPABICHHUS; management;

CHIIaTTay, — aHaJIM3MPOBaTh HEOOXOMUMOCTh mpuMeHenus | — analyze the need to apply project management
— JKOOANBIK IHUKIIIH OpTYPJi Ke3eHIepiHae | TeXHOIOTUI ympaBlieHHH mpoektamu Ha pasHbix | technologies at different stages of the project
’obanapisl Oackapy TEXHOJIOTHSUIAPBIH | JTalax MPOSKTHOrO UK, cycle;

KOJIJIaHy KaXETTUIITH Taliay;

— 3amaHayu 3KoHOMHMKa MeH [T camacblHIarbl
KOOAIBIK MEHEIKMEHT TEXHOJIOTHSIIAPbIHBIH
OpHBI MEH peuliH Oaranay;

— IT-Te

’K00aJbIK MEHEIHKMEHT
TEXHOJIOTHSICBIH ~ KOJJIaHyFa  DKOHOMUKAIBIK
Oaramnay Xyprisy;

- p TYpJi Oarnapiiamanap MEH

KOCBIMIIAJIAPMCH XKXYMBIC Kacady.

— OLEHMBaThb MECTO U POJU  TEXHOJOTHUU
MMPOEKTHOTO MEHEHKMEHTA B PAa3IMYHBIX cepax
coBpeMeHnHo skoHOMUKH 1 [T chepe;
— IPOBOJUTH SKOHOMHUYECKYIO
MPUMEHEHHUS TEXHOJIOTHH
MeHemkMeHnTa B IT;

— paboTaTh C pa3NIUYHBIMU TPOTPAMMAMU H
MPUIIOKEHUSIMHU.

OLIEHKY
MIPOEKTHOTO

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

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

— work with various programs and application.

Kypcmuiy kvickawa mazmynot / Kpamkoe codepracanue kypca / Course summary
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JKobGamapner Oackapynbl aHBIKTay  (aFBLIIIL
project management) - AKII yxkimerrepi MeH
Eypoonmak enmepi kaGeumaran ISO 21500
XaJBIKAPAJIBIK CTAHJAAPTHIHBIH aHBIKTAaMaChIHA
coiikec. JKobara omictepai, Kypalaap.sbl,
TeXHUKAJIAPbl JKOHE KY3BIPETTUIIKTI KOJIJIaHY.
ANSI yATTBIK cTaHIapThIHA COUKEC JKOOaIap bl
Oackapy. JKocnapzpl aHbIKTay, TOYEKENIep MEH
KOCTIap/IaH aybITKYyJapIbl a3aiTy, e3repicTepi
ThiMal Oackapy (yaepicTik, (yHKIIMOHAJIBIK
OackapymaH, KbI3METTEp JEHIeiH OackapylaH
alBIPMAIBUTBIFBI ). JKobanbig Kociou
cayaJlapbIH/1aF bl xo0anmapabl Oackapy.
TexHukanelk >xoHE Oackapy OIICTEpiH THUIMIL
yiutecTipeTin )x00a eHIMIH KYPY.

Omnpenenenue ynpaBieHHUs TPOEKTaMH (aHIIL
project management) - B COOTBETCTBHH C
OIpeieNIEHUEM MEXIyHapoJHoro cranpapra [SO
21500, npunstoro mnpaButenbcTtBamu CIIA u
crpanamu EBpocoro3a. IIpuMeHeHue MeToH0B,
WHCTPYMEHTOB, TEXHUK M KOMIIETEHIIMEH K
IIPOEKTY. VYnpasienue POEKTaMHU B
COOTBETCTBUHM C OIpEAETICHUEM HAIOHATbHBIM
craugaptoM  ANSI.  Omnpenenenuve  miasa,
MUHUMU3ALUN PUCKOB U OTKJIOHEHUH OT IJIaHa,
3¢ (HEeKTHBHOTO yNpaBICHUS HM3MCHCHHSIMH (B
OTIIUYME OT MPOLECCHOr0, (PYHKIHMOHAIBHOTO
yIpaBJICHUS, YNPABICHUS  YPOBHEM  YCIYT).
VYropaBieHue MNpoeKTaMu B MNPOQPECCHOHATBHBIX
cpepax mpoekra. Co3mgaHue HPOAYKTa TPOEKTA,
3(G(GEKTUBHO  COYETAIOMIEr0  TEXHUYECKHE U
yIPaBJICHYECKUE 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.

bazoapnama scemexuici / Pykosooumens npozpammst / Programme manager

XKapmaramberosa I'.O.

Kapmaramberona I'.O.

Zharmagambetova G.O.

20




byammot mexnonozuanapov nanoanany / Henonvzosanue odonaunvix mexuonozuii / The use of cloud computing

OkKy makcamut / Yueonan yenv / Purpose

BynaTThl TEXHONOTHSUIAp CaNlaChIHAAFBI  OlTiM

MCH Har bIAbUJIBIKTBI KAJIBIITACTBIPY

dopmupoBaHue 3HAHUH M HABBIKOB B 00J1acTH
00JIAYHBIX TEXHOJIOTUI

To form undergraduates' knowledge in the field of
cloud technologies

Oxbimy namuorceci / Pesynomamut 06yuenus /Learning o

utcomes

Kyperbl coTTi  asgKTaraHHaH KeiliH Ourim
ajlymbLiap

— Oyir, Oyirrrel  TexHonormsuiap,  Cloud
Computing OarbITTapbIH aTay;

— KociOM  KbpI3MET OOBEKTLIEpiH koOaamn
oJiCHaMaChIH TaH/Ial Ikl )KoHEe Oarajaibl;

— ©31HIH IIOH/TIK CaJIaCBhIHBIH Heri3ri
MOCEJIETIEPiH TYCIHY KOHE KaJBITACTHIPY;

— KYHIENKTI Kb3MeTTe "OYATTH" KOJIIaHy
MYMKIHJIT1H YUBIMAACTBIPY YILiH

KOCIMOPBIHHBIH MH(PPaKYPBIIBIMBIH jk00aay.

IMocae  ycmemHoro
oO0yyaromuecsi OyayT
— Ha3bIBaTh o0ayHbIe TEXHOJIOTUHU "
namnpasienue Cloud Computing;

— OLEHMBAaTh W  BBIOMPATh  METOIOJIOTHIO
MPOEKTUPOBAHUA OOBEKTOB NPOQecCHOHATHHOM
JEATEILHOCTH;

— (opMynupoBaTb OCHOBHBbIE HPOOJIEMbI CBOEH
MpeAMETHON 001acTH;

— TPOEKTHPOBAThH UHPPACTPYKTYPY
NPEaNpUATHs, AT OpPraHU3alUU BO3MOKHOCTH
NpUMEHEHHsT  «00jlaka» B ITOBCETHEBHOMN
JeSITeIbHOCTH.

3aBepiIeHusl  Kypca

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 mazmynst / Kpamxkoe codepicanue Kypca / Course summary

BynTTHI TeXHONOTHSIIAP KOHE OJIap/Ibl )KYMBICTA
naijanaHy — acmekTiiaepi.  ByaTTel  Kyxar
aifHaneiMbl.  Google  Kyxkarraper.SkyDrive
(office.com). OipieckeH KbI3METKE apHaJIFaH
Kypannap. MaTepakTHBTI OHNIaliH-TaKkTa. By1TThI
nepektep Koitmacel Dnevnik.ru sxone Dropbox,
SAnpexc. Juck. Microsoft, Amazon, Google
MKETEKIIl BEHJIOPJApbIHBIH HIEMIMIEPIH IIONY.
Buptyanasl cembin - ElearningApps.org.  oky
KypcTapelH Kypy. bynrra OKbITY mpolecin
Oackapy. BynaTTel cepBHCTepAiH Macenesepi.

OOGmauHple  TEXHOJIOTMM W AaCMEKThl  UX
HCIIOJIb30BAHUS B pabore. OO6naynbit
nokymeHToobopot. Jlokymentsl Google.SkyDrive
(office.com). WHCTpyMEeHTBI IS COBMECTHOM
NesTeAbHOCTH. VIHTEepaKTHBHAs OHJIAWH-TOCKA.
OO6maunble xpaHwiHina JaHHBIX Dnevnik.ru u
DropBox, SfAunnmexc. uck. OO630p pemieHHit,
Beqylux BeHI0opoB Microsoft, Amazon, Google.
BupryanbsHsrii KJ1acc Elearning Apps.org.
Coznanue  y4eOHBIX  KypcoB.  YIIpaBJIEeHHE
mpoiieccom  oOydeHuss B obnake. [Ipobrmemsl

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.
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BysITTHI TEXHOJIOTHSATIAPBI OZIaH dpi JAMBITY .

00JIaYHBIX

cepBucoB. JlanpHelliee pa3BUTHE

00/1aYHBIX TEXHOJIOTHH.

bazoaphama scemexuiici / Pykosooumens npozpammel / Programme manager

XKapmaramb6erona I'.O.

Kapmaram6erona I".O.

Zharmagambetova G.O.
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Mamemamuxanwvik 6inim oepyoezi unnosayusn / Hnnoeamuka 6 mamemamuueckom oopasoeanuu / Innovation in mathematical education

Oky maxcamul / Yueonas yenw / Purpose

MaTeMaTUKaJbIK OuT1iM Oepyieri MHHOBALUSITBIK
POLIECTEP caJlachIH/Ia KY3bIpeTTep/ i
KaJIBIITACTBIPY, Kazakcranmarsl
MaTeMaTHKAJIBIK OiTiM OepyaiH Ka3ipri 3aMaHFbl
YPAICTEPiH 3epaeiey

dbopMupoBaHHE  KOMIETEHEIMA B  00JIacTH
WHHOBAIIMOHHBIX IPOIIECCOB B MAaTEMaTHYECKOM
o0Opa3oBaHuH, U3y4eHUe COBPEMEHHBIX
TEHACHIIMA MaTeMaTHYecKoro oOpa3oBaHMs 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 nomuaiceci / Pezyiomameut 00yuenusn / Learning o

utcomes

Kyperbl coTTi asKTaraHHaH Keilin Outim
alymbLiap
- MaTEeMaTHKaJIbIK Oiim Oepyneri

WHHOBALMSUIBIK ~ MPOIIECTEPIIH  epEeKIIeTIKTepl
MEH epeKIIEeNIKTEPIH aTay;

- Oimim Oepy mpolleciHIe WHHOBAIUSIIAP/IbI
OeliceHll  MaifiamaHy, OKY MaTepuabIHbIH
KAHAPTBUIFAH Ma3MYHBIH, OKBITYJbIH HAKTBI
oMICTEpiH )K00aay;

Ilocsie  ycmemHoro  3aBeplieHHsl  Kypca
oOy4aromuecst OyayT

- HaszplBaTh  cneuuduky U 0CoOEHHOCTU
WHHOBAIIMOHHBIX IPOLIECCOB B MaTeMaTHYE€CKOM
o0pa3zoBaHuH;

- aKTUBHO HCIONB30BaTh HWHHOBAIlMM B
o0Opa3oBaTeNbHOM  HpOLECCEe, IMPOEKTUPOBATH

OOHOBJICHHOE COJ/Iep)KaHHe yueOHOro Marepuana,
KOHKpETHbIE METOJUKN 00yUEHUS;

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
techniques, technologies and

models,
techniques of

- MareMaTHKaHbl  OKBITYyJIbIH  3aMaHayW | - TPUMEHATh COBpPeMEHHbIe Metoamueckue | teaching mathematics, methods of analyzing the
ONiCTEMENTIK ~ MOJCNBICPIH,  9MiCTEMENepiH, | MOJACIM, METOAMKH, TEXHOJornu W mnpuemsl | results of their application.

TEXHOJIOTUSUTAPBl  MEH  OJICTEpiH, OJapjabl | OOy4YeHUsT MaTeMaTHKe, CIIOCOObI  aHalu3a

KOJIJJaHy  HOTWXKEJEpIH Tajjgay TOCUIAEPIH | Pe3yIbTaTOB UX MPUMEHEHHS.

KOJIJIaHy.

Ilpepexeusummepi / lIpepexeuzumut / Prerequisites

>KOFapBI MCKTCHTiH ncaaroruKachl. BacKapy

Ilenaroruka BeIcmiel MIKOJIEL. IIcuxomorusa

Pedagogy of higher education. Psychology of

IICUXOJIOTHSACHI. yIpaBJICHUS. management.

Kypcmuiy kvickawa mazmynot / Kpamkoe codepracanue kypca / Course summary
«MaHOBaNUAN» JKOHE «OlTiM oepyneri | [Tonstue «WuuoBanus»y wu  «MunoBanms B | The concept of "Innovation™ and “Innovation in
WuHoBarus»  yreiMbl.  KazakcTaHIplKk koHE | oOpa3oBanuu». VHHOBaiuu B kaszaxcraHckom u | education”. Innovations in Kazakhstani and

meTenik ourimM O6epyaeri naHoBanusap. O3bIK

3apyOexHoM oOpazoBanuu. OOMEH mepenoBBIM

foreign education. Exchange of best practices,
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TOKipuOerepMeH  anmacy,  JUJaKTUKaJIbIK
AKCIEPUMEHTTEP KYPridy, JkKaHa OarbITTap.Ibl
naMbeITy. Martemartukaislk — OuniMm  Oepyneri
WHHOBAIlMSUIBIK ~ TIPOIECTEP/iH ~ OarbITTaphl:
Ma3MYHBbI, TEXHOJOTHSJIAPBI, 9IICTEpi, oaicTepi,
dbopmaslapel  MEH  Kypaljapel;  ©3iH-e31
TopOueneyre karmaii  okacay. Ilemarortin
WHHOBAIMSUIBIK ~ KBI3METIHIH ~TICHXOJIOTHSUIBIK-
MeAAroTUKAJIBIK HEeTi3/1epi.

OTIBITOM, MIPOBE/ICHHE JTUIAKTUYECKUX
SKCIEPUMEHTOB, Pa3BUTHE HOBBIX HaIlpaBICHUM.
Hamnpenenvus WHHOBAallMOHHBIX IPOIECCOB B
MaTeMaTHYeCKOM O00pa3oBaHUU:  COJAEpKAHUE,
TEXHOJOTHH, TPUEMBI, METOJbl, (OopMBI U
cpeactBa OOy4YeHHS; CO3/aHUE YCIOBUH Ui
camooOpazoBanus. [lcuxonoro-nenarornyeckue
OCHOBBI MHHOBALIMOHHOM JIESITEIbBHOCTH Iearora

didactic experiments, development of new
directions. Directions of innovative processes in
mathematics education: content, technologies,
techniques, methods, forms and means of
teaching; creation of conditions for self-education.
Psychological and pedagogical foundations of
innovative activity of a teacher.

bazoapnama scemexuici / Pykosooumens npozpammst / Programme manager

VYrtemuconsa A.A.

Vremucona A.A.

Utemissova A.A.
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Mamemamuka canacelnoazol nEOA202UKANbIK 3epmmeynepoin a20icmemeci / Memooonozusa nedazocuueckux uccied08anuil 6 001acmu MamemamuKu
/ Methodology of pedagogical research in the field of mathematics

Oky maxcamul / Yueonas yenw / Purpose

[Tenarorukabik 3eprrey Kyprizyre | @opMupoBaHue KOMIIETEHTHOCTH K ImpoBeneHuto | Formation of competence to conduct pedagogical
KY3BIPETTUIIKTI, Ka3ipri MaTeMaTHKaJbIK OLTIM | IMeAarorHueckoro HMCCiIeAoBaHus, crocooHoctu | research, the ability to understand the relationship
Oepy caslaChIHIAFbl FHUIBIM MEH NpPAKTHKAHBIH | IOHUMAaTh B3aMMOCBS3b HAayKuM W mHpakTuku B | between science and practice in the field of
e3apa  OailmaHBICBIH ~ TYCiHy  KabOinmeTiH | ob6mactu COBPEMEHHOTO mareMatuueckoro | modern mathematical education

KQJIBIITACTBIPY o0pa3zoBaHus

Oxbimy namuorceci / Pesynomamut 06yuenus /Learning o

utcomes

- FBUIBIMHU-3€PTTEY KBI3METiH JKY3ere achIpyAblH
olliCHAMaJIbIK ~ JKOHE  YHBIMAACTBIPYIIBLIBIK
acmeKTuiepl  KoHE  MaTeMaTHUKAIBIK  OiliMm
Oepyzeri Ka3ipri FBUIBIMH KETICTIKTEp/l ChIHU
Tajnay OkoHe Oaramay  QmicTepi  Typaibl
OlTiMIepiH KepcerTy;

- 3epTTey MoceleNepiH MIeUIyAiH JpTypi
HYCKAJapblH TaJJIaHbI3, JKaHA  HJIEsUIap.IbI
KaJIBIITACTBIPBIHBI3 JKOHE OCHI IIEIIIMAEPAIH

HYCKAJapblH  ICKE€  achIpyJarbl  BIKTUMAl
YTBICTap/Ibl/YThUIBICTApABI OaFanay;
- FBUIBIMH  3€pTTEyJIepIiH  HOTHKENIEepiH

Tangay/IblH HETI3T1 OMICTEepPIH KOJJAaHY KOHE
oNlapibl MaTeMaTHKa CallaChIHIaFbl HAKTHI OLTIM
Oepy JKOHE 3epTTey MoceleliepiH ey Ie
KOJIJIaHy.

- IeMOHCTPUPOBATh 3HAHUS METOJ0JIOTUYECKUX U
OpPTaHU3AIMOHHBIX  aCMEKTOB  OCYIIECTBICHUS
HAy4YHO-MCCJIE0BATENbCKON  JIeATENBHOCTH U
METOZOB KPUTHYECKOTO aHAIW3a ¢  OLEHKHU
COBPEMEHHBIX  HAyyHbIX  JOCTHXKEHMH B
MaTeMaTHIeCKOM 00pa30BaHu;

- aHaJIM3MPOBAThH PA3IMYHBIC BAPHAHTHI PEIICHUS
WCCIIEIOBATENILCKUX 3a/1a4, TeHEepUPOBATh HOBBIC
uaeu u OLIEHUBATh MOTEHIAIbHbIE
BBIMTPBIIIN/TIPOUTPHIIIN  peau3alil BapUaHTOB
ITUX PELICHUN;

- HCHOJb30BaTh OCHOBHBIE CIIOCOOBI aHanM3a
pe3ynbTaTOB ~ HAYYHBIX  HCCIEOBaHUH U
NPUMEHEHHE UX IMpH pPELIeHUH KOHKPETHBIX
00pa3oBaTENbHBIX U MCCIIEIOBATEIBCKUX 33134 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 / llpepexsuzumot / Prerequisites

Feumeim Tapuxer men ¢unocodusicel. 3epTTey
KYMBICBIHBIH HET13/IePi.

Uctopus u  ¢unocopus Hayku. OCHOBBI

HCCIIeA0BATEIbCKOMN IeITEIbHOCTH

History and Philosophy of science. Basics of
research activities

Kypcmuiy kbickawma mazmynot / Kpamkoe cooepicanue kypca / Course summary

FbutbiM-a1aMHBIH TaHBIM/IBIK KBI3METI.
FrimpiMu-nienarorukanslk  3epTTey  dIICTEMEC.
[legarorukanblK  3epTTEYIiH JIOTHMKAChl MEH

HayKa — [MO3HaBaTCJibHaA ACATCIbHOCTh YCJIIOBCKA.
MCTOJIOJ'IOI‘I/IH HAayYHO-IIEACTOTNYCCKOro
HNCCICIOBAHUA. Jloruka n MCTOABI

Science is the cognitive activity of a person.
Methodology of scientific and pedagogical
research. Logic and methods of pedagogical
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onmicrepi. MaremaTukanblk OutiMm  Oepyzeri
MozeNblIey  Typiepi. 3epTrey  KbI3METIHIH
epekuienikrepi. FoulbIMU-3epTTeY HKYMBICHI MEH
3epTTey JAEPEKTEPiH YCHIHY/IBIH HET13T1 TYpJIepi

IEeJaroru4ecKoro HCCIIENOBAHUS. Buaet
MOJICIIUPOBAHUS B MaTeMaTHYECKOM
obpazoBannu. OCOOEHHOCTH HCCIIEIOBATEILCKON
nesite’bHOCTH. OCHOBHBIC BHUIBI TPEICTABICHUS
HYYHO-HUCCIICIOBATEIbCKON paboThI u
WCJICJIOBATEIILCKUX JJAHHBIX

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

bazoaphama scemexuici / Pykosooumens npozpammel / Programme manager

VYremucosa A.A.

VYremucosa A.A.

Utemissova A.A.
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2 2 OKY KbUIBIHA APHAJIFaH JIEKTUBTIK MIHAEP / DJIeKTUBHbIE JUCHUILIHHBI 1J1s 2 roaa o0y4yeHus / Elective courses for

year 2

Hlewim Kaovroay adicmepi / Memoowst npunamus pewenuii / Decision making methods

Oky maxcamul / Yueonas yenw / Purpose

DKOHOMHKAJIBIK OOBEKTIIEPMl 3EpTTEy IKOHE
Tangay YUIH THaiJanaHblUIaThiH - HISHIiMIEp
KaObL1JIay TEOPHUSIIAPBIH TEOPHSI )KOHE MPAKTHUKA
oicTepiMeH, TEOPHSIIBIK HET13/IeNITeH
menrnmaepIl azipiey omicTepi MeEH
QITOPUTMICPIMEH TAHBICTHIPY; IKOHOMHUKAIIBIK
Tajaayabl OpbIHAAY, KOMBUIFaH MIHACTTIH Y3/iK
MICUTIMIH 137Iey YIIiH HIeHIiMaep TaHday *XOHe
KaOblIay onicTepi MEH pociMAepiH THIMII

O3HaKOMHUTH C METOJaMH TCOPHU W IIPAKTHUKH
TCOPHU IIPUHATHUA pCHJeHI/IfI, HCIIOJIb3YCMBIMHA JIA

UCCIEAOBAaHUSA W aHAJIM3a  DKOHOMHYECKUX
O0OBEKTOB, € METOJAaMU M  IrOpUTMaMu
BbIPAOOTKH TEOPETUYECKHU 000CHOBAHHBIX
peueHui; ¢dbopmupoBanue IIPaAKTUYECKHUX

HaBBIKOB 3()()EKTUBHOIO MPUMEHEHUS METOAOB U
npoueayp BblOOpa M MNPUHATHS pEHIeHUH Jis
BBIITOJIHCHUSL 3KOHOMMYECKOI0 aHalli3a, IOMCKa

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'

KOJIJIaHy JIbIH MIPAKTHKATBIK JaFJBUTAPBIH | JIYYIIET0  pelieHWs  mocraBieHHo#  3amauu; | knowledge in the field of methods for finding the
KaJIBINTACTRIPY; OLTIM anymibuIapia alKbIHIBIK | yriiyOieHue y oOydaromuxcsi 3HaHuii B obiactu | best solutions, both in conditions of certainty, and
KaFaalblHaa Ja, OENrici3liK JKOHE TOyeKeN | METOJ0B  OTBICKAaHHS  Jiydmmx  BapuanToB | in conditions of uncertainty and risk.
KarJaplHIa ~ Ja  [ICMIIMJACPAIH  Y3[IK | pelIeHHi, KaK B YCIOBUSIX ONPEICIEHHOCTH, TaK U
HYCKaJapblH Tal0y oHmiCTepi  CaJlaCBhIHIAFbI | B YCIOBHSIX HEOMPEICIEHHOCTH U PUCKA.
O1TIMII TepEeHOeTY.

Oxvimy nomuaiceci / Pezyiomamut 00yuenusn / Learning outcomes
Kypcrsl catTi asikraranHan keiiin Oimim | [Tocsie  ycmemnoro — 3aBepmieHusi  kypea | After successful completion of the course,
aJyumbLiap od0yuarommecsi OyayT students will be
- menriMaep i TaHaay 9IiCTEpiH, apTHIKIIBUIBIK | -  ONpEeAeisaTh  METOAbI  BBIOOpa  perreHwuid, | - to determine the methods of choice of solutions,
KaTBIHACTAPBIH, MAWJANBUIBIK (DYHKIUSIIAPHIH, | OTHOIICHUS TPEAOYTEHHIH, ¢obyuxiuu | preference relations, utility functions, criteria;
KpUTEPHIIIep/i; KoM KPUTEPUIITIK MIHAETTEP/AIH | MOJE3HOCTH, KPUTEPUU; ocobennoctu | features of multi-criteria tasks, methods of
epEKIEeNTIKTEPiH, KON KPUTCPHITIK MiHACTTEPII | MHOTOKPUTEPHAIbHBIX 3a1ad, MeTojbl cBeieHus | reducing multi-criteria tasks to single-criteria;
O0ip KpHUTepHilJliKKe JIeiiH a3aiiTy oIicTepiH; | MHOTOKpUTEpHATILHON 3aJ1auu K | principles and methods of individual and group
’KE€Ke KOHE TONTHIK TaHIAYABIH MPUHIUNTEP] | OMHOKPUTEPHANBHOM;, MpUHIMOBI W MeTozsl | Selection;

MEH 9/IiCTepiH aHBIKTAY;
- CEHIMIINIK, TOJBIK €MeC CEHIMOUIK KOHE
YKaH)KaJl JKarJaibiHaa 0acKapyIibsl MIemiMaepIl

WHIWBUYaTbHOTO U TPYIIIIOBOTO BHIOODA;
- NPUMEHSTHh I[OJIyYeHHbIE 3HAHUS MO METOoJaM
NPUHATHUSL PeLICHUH /ISl BBIPAOOTKU W NPHHSITHUS

- to apply the acquired knowledge on decision-
making methods to develop and make

management decisions in conditions of certainty,
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o3ipIiey ’koHe KaObuIaay YIIiH MIenriM Kaobliaay
omicTepi OOMBIHINIA ayFaH OUTIMACPIH KOJIJIaHY;
aHBIK eMec OacTamKbl JePEeKTepPMEH HETi3/IeNreH
menrmaepai Taoys;

- JKOHOMHKA MEH Oackapy/na MemniM Kadbuiiay
OMICTEpIH KOJJAAHY; SKOHOMHUKAJIBIK Tajay bl
OpBIHJIAY YIIiH TaHIay JKOHE MICIIIM KaObu1Iay

omictepi MeH pociMIEpiH THIMAL KOJAaHY
JaF bLIAPHI;

- weuriM  KaObUigay — QmicTepiH, OipHele
KpUTepHiiyiep OoibIHIIA Hemece OipHere
caparibLIapabIH Kajaysbl HETi31H/1e

Oamamayiappl capajnay ToCUIIepiH; Oenrici3mik
IeH JKamkKall JKarJaiblHaa IIemiM KaObuiiay
ONiCTEepiH; aHBIK eMec OacTamKbl JepeKTepMeH
HETI3/IereH IemiMaep KaObuiiay TocuIaepiH
alKbpIHAAY.

YIPaBISIONINX penieHui B YCIIOBUSAX
OIPEICIICHHOCTH, HEMOJHONH OINpPEICICHHOCTH U
KOH(IMKTA; HAXOAUTh OOOCHOBAHHBIC PEIICHUS
IIPH HEYCTKUX MCXOTHBIX JTAHHBIX

- HWCIOJIb30BaTh METOJbl TPUHSATUS PEHICHUNA B
9KOHOMHKE u yIPaBJICHUH; HaBBIKAMH
3¢ (HEKTHBHOTO MPUMEHEHHSI METOJIOB ¥ TIPOIICITYP
BBIOOpA M MPUHATHS PEIICHUN JUIs BBITOJHECHUS
9KOHOMHYECKOT'0 aHaAJIu3a,
- ONpeaesATh METOJbI
CIOCOOBI  PAH)KUPOBAHHS ~ AIBTEPHATHB  TIPU
HECKOJIBKUX  KPUTCPHUSAX HMJIM HAa  OCHOBE
MIPEAMIOYTCHUH HECKOJIBKUX JKCIIEPTOB; METOIbI
MPUHSTHS peleHui B YCIIOBHUSAX
HEOMPEICIIEHHOCTH H  KOH(IUKTA;  CIIOCOOBI
MIPUHATHS 000CHOBAHHBIX PEIICHUN MTPU HEYETKUX
HWCXOMHBIX JAaHHBIX.

OPUHSATUS ~ PELICHUH,

incomplete certainty and conflict; to find informed
decisions with unclear initial data;

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

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

Kypcmuiy kbickawa mazmynst / Kpamkoe cooepicanue Kypca / Course summary

Kipicie. IloHHiIH Heri3ri TYCIHIKTEpl MeH
ollicHaManbIK Herizaepi. OHTalnbl meniMaepai
13ney omictepi. Kem emmemainik >karmaiibiHIa
memiM Kabbuigay. CapanmibiiapslH KalayblH
€CKepe OTBIPHIN, OasaManapibpl pPeTKe KenTipy.
TonTeik Tanmay. benrici3mik MeH KaKTBIFBIC
KargailplHaa — memnM - Kabbuinay.  OifbiH
MoJIeNIbJIepl JKOHE T.0. TOyeKen JKarnaiiblHAa
HIEMTM KaOpLI/1aYy. CTaTHCTUKAJIBIK
HICNTIMAEPIiH ~ TEOpHsCHl ~ MEH  ficTepi.
BynbIHFBIp KaFnainapaa memiM KaObuiaay.

Brenenue. OcHoOBHBIE TOHSTHUSA u
METOAO0JIOTHYECKUE OCHOBBI JACLIUIIIIUHBI.
Metonpl  MOWCKAa  ONTHUMAJbHBIX  PEIICHUU.
IIpunsarue peleHun B yCHOBUAX
MHOTI'OKPUTEPHUAILHOCTH. Ynopsaouenue
albTEpHATUB HAa OCHOBE YydYeTa MPEAIOYTECHHUI
aKcmepToB.  ['pynmoBoii  BeiOOp.  [lpunsTue
peuIeHUN B YCIOBHUSAX HEOIPENEIECHHOCTH U
koHumkTa. Wrpoeie momenu [IP. Tlpunstue
pELIEHU B YCIOBHUSAX pUCKa. Teopus U METOMBI
CTaTUCTUYECKUX pemeHuid. [IpunsaTue pemenunii B
HEUYETKUX YCIOBUSX.

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

bazoapnama scemexuici / Pykosooumens npozpammst / Programme manager

Tactanos M.T.

Tactanos M.T.

Tastanov M. G.
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Kyuenik manoay adicmepi / Memoowt cucmemnozo ananusza / Methods of system analysis

OKy maxcamot / Yueonaa yenv/ Purpose

HakTbel mporectep MeH OOBEKTUIEPAl KYHenl
Tangay CaslaChIHAAF bl KY3BIpeTTepai
KaJIBIITACTHIPY, MaTeMaTHKAIBIK anictep
HET131H/e 0apbIH KACUETTEPiH 3epPTTEY.

dopmupoBaHue  KOMIETEHEeUMid B  oOnactu
CHUCTEMHOI'O aHajlM3a pealbHbIX IPOLECCOB U
00BEKTOB, MCCIEIOBAHUS UX CBOWMCTB Ha OCHOBE
MaTEeMaTUYECKUX METOIOB .

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

Oxbimy namuorceci / Pesynomamut 06yuenus /Learning o

utcomes

Kypersl coTTi asikraranHaH KeiiH Ourim
alymbLiap

- OKYHWeNIK TalJayJblH HETi3ri YFBIMIAPBIH,
Kyuenepai MOJIETIbACY TOCUICPIH,
OOBEKTUIEPJIH  WHTETPAIABIK  KacHeTTepiH

Oaranay omicTepiH, OOBEKTIIEPAiH >KYMBICHIH
Tangay SJICTEPiH aTay;

- TOHJIK cajla TePMHUHJAEPIMEH JXYMBIC ICTey,
YUpEeHreH ojicTepAl NPaKTUKAIBIK MbICallap
MEH ecenTep/e KOJNIaHy, albIHFaH HOTIKEIepi
JYpbIC TYCIHIIPY;

- JepeKTepai KUHAY JKOHE OHJIEY,
3aHJIBUIBIKTap/bl KYPY JKOHE e3apa OailiaHbICThI
(bakToprap KyieciH a3ipiey.

IMocse  ycmemHoro
o0yuarmuecs OyayT
- Ha3bIBAThb OCHOBHBIC ITIOHATHA CUCTCMHOI'O
aHaln3a, TMOJAXOAbl MOJCIUPOBAHUS CHCTEM,
MECTOABbI OLCHKHU HHTCIPAJIbHBIX CBOICTB
00BEKTOB, METOJbI aHanHu3a (PYHKIMOHUPOBAHUS
00BEKTOB;

- OnepupoBaTh TEPMUHAMH MPEIMETHON 00TIaCTH,
HUCIIOJIB30BaTh HU3YYCHHBIC METOABI Ha
MPAKTUYCCKUX MpUMEpax M 3aJadyax, IMPaBUIBHO
HWHTEPIPETHUPOBATH MOTYUCHHBIE PE3YIbTAThI;

- moiy4arb cOOop W O00pabOTKM JIaHHBIX,
MOCTPOEHHsI 3aKOHOMEpPHOCTEH U  pa3paboTKu
CHUCTEMBI B3aUMOCBSI3aHHBIX (PaKTOPOB.

3aBeplIeHHsl  Kypca

After successful completion of the course,
students will be

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

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

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

Kypcmuiy Kbt

ckawa mazmynwt / Kpamkoe codepycanue kypca/ Course summary

Kyitenik  TanmmayAblH — HEri3ri  TYCIHIKTepi,
MIHJETTepl JKoHe mpuHIUNTEepi. JKyitenepain
KYpbUIBIMBI ~ MEH  KbI3METIH  CHIaTTalThIH
yreivaap.  Kyitenepain kikrtenyl. Kyiemnik
TajayablH capanTaMansiK daicTepi. XKylenepai
dbopManu3anusIaHFaH YChIHY OJICTepl, «MHFa
1a0y L, «uaesapibl YOKBIMJIBIK
reHepanusiay», «cleHapuiIep» CHSIKTBI

OCHOBHEBIE
CUCTEMHOTO

MOHATHSA, 3aJa4d W [PUHLUIIBI

aHajau3a. IlonsiTus,
XapaKkTepU3YIOIINE CTpOECHUE u
(dbyuknuonnpoBanue cucteM. Krnaccupuxanus
CUCTEM. OKCHEPTHbIE METOAbl  CHUCTEMHOIO
aHauM3a. Mertobl (hopMaTM30BaHHOTO
MPEJCTABICHUS CUCTEM, METObI TUIA «MO3TOBOM
aTaku», «KOJUICKTMBHAs TEHEpalusi  UIen»,

Basic concepts, tasks and principles of system
analysis. Concepts characterizing the structure and
functioning of systems. Classification of systems.
Expert methods of system analysis. Methods of
formalized representation of systems, methods
such as «brainstorming», «collective generation of
ideas», «scenarios». The objective function.

Numerical methods of mathematical
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omicrep. MakcarTel (pyHKIMsS. MaTeMaTUKaIbIK
OarapiiamMasiayAblH CaHJIbIK SJiCTEPI.

«cueHapueB». lleneBas ¢ynkuusa. YwucneHHbie
METO/Ibl MATEMaTH4YECKOr0 IPOrPaMMHUPOBAHHS.

programming.

bazoaprama scemexuiici / Pykosooumens npozpammel/ Programme manager

VYremucosa A.A.

VYremucosa A.A.

Utemissova A.A.
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/Jlepekmep mypanvt 2bl1blmM CANACHIHOAZBI CMAMUCMUKAIBIK 20icmep / Cmamucmuueckue Memoowl 6 0o1acmu Hayku o oannwix / Statistical methods

in the field of data science

Oky maxcamul / Yueonas yenw / Purpose

Marucrtpanrrapaa Microsoft Excel,
STATISTICA xone T. 6. OargapiaMabiK
OHIMIEpAI  KOJJaHa  OTBIPBIN,  JEPEeKTepIi

CTaTUCTUKAJIBIK TaJNAayAblH 3aMaHayd o/licTepiH
KOJIJIaHY JIaFAbUIAPbIH KAJIBIITACTHIPY.

@opMHpOBaHHE Yy  MarucTpaHTOB  YMEHHUU
HCIIOJIB30BAHHUS COBPEMEHHBIX  METOJIOB
CTaTUCTUYECKOTO aHanusza JIAHHBIX c
IIPUMEHEHUEM IIPOrPaMMHBIX IIPOAYKTOB

Microsoft Excel, STATISTICA wu np.

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

Oxbimy namuorceci / Pesynomamut 06yuenus /Learning o

utcomes

Kyperbl coTTi  asgKTaraHHaH KeiliH Ourim
ajTymbLiap

- DKCHEPUMEHTTIK JCPEKTEPAl CTATHCTUKAIBIK
OHJICYIIH HET13T1 9JICTePiH aHBIKTAY;

- aJIBIHFAH HOTIDKENEP/Ii CaHIbIK CUTIATTAY JKOHE
TYCIHIIpY;

- CTaTUCTHUKAJIBIK OarmapiiaManapblH 3aMaHayd
MaKeTTEePiH KOJJaHa OTBIPBIN, KOMITBIOTEP/IC

KYMBIC iCTEy.

IMocae  ycmemHoro
o0yyaromuecsi OyayT
- OINpeNeNsTh OCHOBHBIE METO/Ibl CTATUCTUYECKOM
00pabOTKH IKCIEPUMEHTAIbHBIX JaHHBIX;

- KOJINYECTBEHHO OIHCHIBATH
MHTEPIPETHPOBATH NOJTYYCHHBIC PE3YIIbTATHI;
- paboTaTh Ha KOMIIBIOTEpPE C MpPUMEHEHHEM
COBPEMEHHBIX MIaKETOB CTaTUCTHYECKUX
IPOrpamM.

3aBeplIeHHs  Kypca

)51

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 / Kpamxkoe codepycanue Kypca / Course summary

CraTuCTHKANBIK  TUIMOTE3aJIapAbl  TEKCepy.
Koppensmusuiblk %oHE PEerpecCHsUIBIK Taljay.
Jlucriepcusiiplk - Tanjgay. YakblT —KaTapiapbiH
tangay. Ken emmemal CTaTUCTUKAIBIK SJICTEP.
CaHppIK JKOHE camaiblK Tanjaay yirH Statistica
xoHe MS Excel makerrepin KongaHy.

ITpoBepka CTaTUCTHYECKUX TUIIOTE3.
KoppemsimoHHslli ¥ pErpecCHOHHBIA  aHAJIN3.
JIMCTIepCUOHHBIM  aHanu3. AHaIW3 BPEMEHHBIX
psioB. MHOTOMEpHBIE CTATHCTUYECKHE METOJbI.
IIpumenenne makera Statistica u MSExcel s
KOJINYECTBEHHOTO ¥ KAaYEeCTBEHHOTO aHAN3a.

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

bazoapnama scemekuiici / Pykosooumens npozpammsr / Programme manager

VYremucosa A.A.

VYremucosa A.A.

| Utemisova A.A.
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Jlepexmepoi onodeydiy cmamucmuxanvix 20icmepi / Cmamucmuyeckue memoowt oopabomku dannwix / Statistical methods of data processing

OkKy makcamut / Yueonan yenv / Purpose

MaructpaHTrrap  JICpeKTepIiH  HOTHIKEJICpiH
MPOLIECTEp MEH KYOBUIBICTAPJBIH MOJAEIhIACPIH
Kypa OTBIPBIIT OHJEYIre, KoCIOM KbhI3METTIH
OpTYpIIi cananapbIHIa MPAKTUKAIBIK MICelIeep-
Il mIemyre MYMKIHIIK OepeTiH KoigaHOasbl
MaTEMATHKAJIBIK ICTep i KOJIJaHA/IbI.

Hcnonb3oBaHue MarucTpaHTaMu MPUKIATHBIX
MaTeMaTUYeCKUX METO/IOB, MO3BOJISFOIINX
o0OpabaThIBaTh PE3yNIbTaThI JTAHHBIX c

IIOCTPOEHUEM MOJIEJIEN TPOLIECCOB U SIBICHUH,
pelmiaTb IMpakTHYECKUE 3aJadd B  pa3IMYHbIX
o0macTsiX npodeCCHOHATBHON IEATEIIHOCTH.

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.

Oxbimy namuorceci / Pesynomamut 06yuenus /Learning o

utcomes

Kyperbl coTTi  asgKTaraHHaH KeiliH Ourim
ajnymbLIap

— 3eprrey TaKBIPBIOBI OolibIHIIIA
FBUIBIMUTCXHUKAIBIK ~ aKMapaTThl,  OTAHJBIK

KOHE TICTEIIK ToKIpUOEHI 3epieiiey KoHe
Tanaay Kabineri;

— eJquley KOHE OakpLIay KYprisyre,
KYPTi3UIETIH 3epTTeyJepliH CHIaTTaMachlH
Kacayra, 3epTTe€y HOTIKENEpiH TalJayFa KoHe
OJIapJIbl €CENTEeP MEH FBHUIBIMH JKapHsUIIAHBIMIAP
a3y Ke3iHJe maijananyra qailbia 607y.

IMocae  ycmemHoro
o0yyaromuecsi OyayT
— cnocoOHOCTh  HM3y4aTh H
Hay4YHO-TEXHUYECKYIO uHpOpMalHIo,
OTEUECTBEHHbIH M  3apyOeXHBIH  ONBIT IO
TEMaTHKE UCCIICOBAHMS;

— TOTOBHOCTb  TIPOBOJWUTH  H3MEpPEHUSA U
Ha0JII0/IeHNUs1, COCTABIATh ONMMCAHUS TPOBOJUMBIX
UCCIIEIOBAaHNM,  aHAIU3UPOBATh  PE3YJbTATHI
HCCIEAOBAaHUM M HCIONB30BAaThb WX  IIpHU
HaMMCaHUM OTYETOB U HAYUHBIX MyOIMKALMH.

3aBeplIeHHs  Kypca

aHAJIN3UPOBATh

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 / Kpamxkoe codepycanue Kypca / Course summary

3anmap JkoHe Oeny mapamerpiepi. KambinTsl
Tapaiybl KoHe OHbIH Oenrinepi. [lapamerpiik
KOHE TapaMeTpiik emec emmemzaep. Microsoft
Excel, STATISTICA-na CTATUCTUKAIIBIK,
MasiMeTTepal eHaey. Jlepekrepai rpadukaibk
Tangay oJicTepl, TpaduKamblK XKoHE KECTeIiK
MaTepHaLAapAbl TYCIHIIPY.

3aKOHBI U napameTpsbl pacnpeneseHusl.
HopmanbsHoe pacrpeneneHue U €ro NpU3HAKH.
[TapameTpuueckue U HenapaMeTpUIeCcKHe
kputepuu. Cratuctuueckas o0paboTKa JaHHBIX B
Microsoft Excel, STATISTICA. MeTtoabp!
rpaduyeckoro aHaiau3a JaHHBIX, MHTEpPIIpPETaLUs
rpaduuecKoro U TabJIMYHOr0 MaTepHuaa.

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.

bazoaprama rcemexuici / Pykosooumens npozpammel / Programme manager

VYremuconsa A.A.

VYrtemuconsa A.A.

Utemisova A.A.
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Monme-Kapno adicmepi ycane onapowviyy Kocotmuanapvl / Memoowvt Moume-Kapno u ux npunoxcenusn / Monte Carlo methods and their applications

OkKy makcamut / Yueonan yenv / Purpose

byn KypcThIH HeEri3ri MakcaThl CTYACHTTEP/II
MaTEeMATHKANBIK (U3MKA eCENTepiH CaHJbIK
Hielryie  bIKTUMAJBIKTAp TEOPHSCHl  JKOHE
MAaTEMATHKAIBIK  CTaTHCTUKA  DJIEMEHTTEPiH
Koijanyra  yipery. Cryaentrep  KypAeni
KE3IeHCOK  Imamanmapiasl  KypyJda  Herisri
TYCIHIKTEp MEH OICTepIiH HUIesIapbhlH Oinyi
THIC, COHBIMEH KaTap OJIapJAbIH HETi3iHze
MpaKTUKAIBIK ecenTepii memryre, MoHTe —
Kapno  xomne THIMAIEY  ONICTEepiHIH
AITOPUTMAEPIH  KONJaHa  Ouryre  yHpery.
EDOM-ne KapananbM MaTEMaTHUKAJIBIK
MOJETIBACPAl CaHIBIK €CENTey >KOHE CaHJbIK
HOTWIKEHI TaJjiayFra YHPETYy.

BreipaboTtka  HEOOXOIMMON  WMHTYHIMH  JUIA
HaxXOXJeHUA OS(Q(GEKTUBHBIX IyTeH peuIeHus
3a7a4 BBIYMCIMTEIFHOW MaTEMaTHKH, a TaKxkKe
MO3HAKOMHUTH CTYJIEHTOB C TIPUHIMIIAMH, Ha
OCHOBE KOTOPBIX OCYIIECTBISIETCS Hauboiee
panMoHanpHasi CTPATETUs] YHCICHHOTO PEIICHHS

3aJa4. O3HaKoMJICHHE CTYACHTOB C
«CHEKJIAaCCUYCCKHNUMU)) YHCJICHHBIMHU METOJaMU
PCUICHUA 3aJa4 MaTeMaTHYECKOM (1)I/ISI/IKI/I.

O3HakomyIeHME C TEOpHUe U MNPUHIUIIAMHU
IIOCTPOEHHUSI aJTOPUTMOB METOJOB MoHTE —
Kapo.

Development of the necessary intuition to find
effective ways to solve problems of computational
mathematics, as well as introduce students to the
principles on the basis of which the most rational
strategy for the numerical solution of problems is
implemented. Familiarization of students with
«non-classical» numerical methods for solving
problems of mathematical physics. Familiarization
with the theory and principles of constructing
algorithms of Monte Carlo methods.

Oxvimy namuceci / Pezyniomamol 00yuenus /Learning o

utcomes

Kypersl ¢o1Ti  asiKkraraHHaH KeHiH Olrim
aJylmbLiap

-MonTte-Kapino onicTepiHiH anropuTMaepi kaHe
OJlapAblH TEOPUSJIBIK HEri3epl Typajibl TepeH
OUTIM/II KepceTy;

- Mounre-KapioHblH opTypili  anropuT™Maepin
THIMJIUTITL, JONITT JKOHE KOJJaHy Cajachl
OolibIHINIA TaNAAy JKOHE CANBICTHIPY;

- Ke3JeMCOK caHaap reHepaTopiapblH KOJAaHa
OTBIPBIT, KE3ICUCOK IIamajapibl MOIENbACY
OMICTEPIH TYCIHY KOHE KOJIJIaHY;

- MapkoB Ti30ekTepiHe HEeTi3JeNreH Ke3JeicoK
IpoLecTepl Kypy IpUHIUMOTEPIH TYCIHIIPY;
MounTte-Kapno  omictepin  Ke3aeicok
poLEecTeP/l, COHBIH 1IiHae MapkoB

Ilocsie  ycmemHoro  3aBeplieHHsl  Kypca
o0yuarmuecs OyayT

- JIEMOHCTPHUPOBATH rIyOOKue 3HAHUSI
anroputMoB MeTronoB Monte-Kapno u  wux

TEOPETUYECKUX OCHOB;
- aHAIM3MpOBaTb M CpPaBHMUBATh Pa3JINYHBIC
anroputMel Monte-Kapino mo sddextuBHocTH,
TOYHOCTH U O0JIACTH MIPUMEHEHHUS;

- MOHUMATh u MIPUMEHSITh METO/IbI
MOJIETMPOBAaHUS  CIy4YallHBIX  BEJIMYHMH  C
HCIIOJIb30BAaHNEM T€HEPaTOPOB CITyYalHbIX YUCEIT;
- OOBSACHATH NMPHUHLHUIBI MOCTPOSHUS CIyYalHBIX
MPOIECCOB Ha OCHOBE 1iene MapkoBa;

- mpuMmeHsaTb  MeTabl  Monte-Kapno  ans
MOJIETTUPOBaHUsl CIyYalHBIX TPOILIECCOB, B TOM

After successful completion of the course,
students will be

- demonstrate in-depth knowledge of Monte Carlo
algorithms and their theoretical foundations;

- analyze and compare different Monte Carlo
algorithms in terms of efficiency, accuracy, and

SCOpe;

- understand and apply methods of modeling
random  variables using random  number
generators;

- explain the principles of building random
processes based on Markov chains;

apply Monte Carlo methods for modeling random
processes, including Markov processes.

- develop and implement numerical numerical
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MPOLIECTEPIH MOJICTIBACY YIIiH KOJIJaHBIHBI3.

-KoyianOanel ecentepai Imemnry yurH MoHTe-
Kapno omicrepiH KojjaHa OTBIPHIN, CaHJBIK
AKCIIEPUMEHTTEP/II 931pIIey JKOHE JKYy3€ere achIpy.

YHUCJI€ MAPKOBCKUX.
- pa3pabaTbiBaTh W PEATH30BHIBATH YHUCICHHBIC
YUCJICHHBIE HKCIIEPUMEHTBI C HCIOJIb30BAHUEM
METOJIOB Mounre-Kapio TUIA peleHus
MPUKJIATHBIX 3a]1a4.

experiments using Monte Carlo methods to solve
applied problems.

Kypcmoty Kbickawa mazmynut / Kpamkoe cooeprcanue kypca / Course summary

Kespeiicok  mamamapiasl  MOAETBICY.
Monte — Kapno omicTepiHiH KaJIIbl CXEMACHI.
Keiibip ke3zaeiicok mamanapabl MOCIbILY.
[[Tamamen ecentey omictepi. CTOXaCTHKAIIBIK
Marpuiia. AKBIpFBI  Kyiuepi ©Oap  OipTekTi
MapkoB  Ti30eri. ACHMITOTHUKAJBIK €MeC
Oaramaynap. bipikTipinren >xyieHIH IemIiMi.
Oenrini Oip wHTerpanmap. Ilyaccon Ttenzaeyi
yurin  Jlupuxmne MoceneciHiH —albIpMaIlbLIbIK
aHaJIOTBIH 1ienry yiriH Monte — Kapio omiciHig
npoueaypacsl. TuimMi anropuTMaep.

I'ensmronsr;  TeHpeyi ywin — CATX,
WHTerpannplk TeHIEYIIep KOHE MIETKI ecenTepai
menry. «Cdepamapmen  ajmacy» — Imporeci.
Ilyaccon wmen [I'enpMronbly TeHJeyl YIIIH
Jlupuxie MoceneciH miemry yiiiH MapKOBTHIH
«cdepamapMmeH agacy» Ti30eriH Mmoaenbaey. Icke
achIpBUIMAMTHIH  BIFBICHIAFaH  Oaranay. Icke
achIpbUIaThIH & —bIFbICKAaH  Oaranay. Keiibip
Ke3/IeHCOK IIaManapibl CaHIBIK MOJIENbILY
anroputmi — Oip Ke3IeHCOK TYHIH OoibIHIIA
WHTETPANJIBIK TEHJEYAIH OH >KaFblHA KIPETiH
uHTerpangapasl Oaranay. [lapamerp OolibiHIIa
HICHTIMHIH TYbIHJIBIJIApBIH Oarajay.

MonenupoBanue cirydailHbIX BenuuuH. OOmias
cxema meronoB Monte — Kapno. Moaenuposanue
HEKOTOpBIX  CIly4alHBIX BEJIWYUMH. MeToasl
NpUOIMKEHHBIX BbUMCIeHU. CToxacTudeckas
Marpuna. OpHoponHas unens  MapkoBa ¢
KOHEUYHBIM YHUCJIOM COCTOSIHUH. ACUMITOTHYECKHU
HECMEILCHHbIE OLICHKU. PeleHue conpskeHHOU
CUCTEMBI. OIpeeIEHHbIX MHTETPaJIoB.
IIpouenypa merona Monre — Kapno i perienus
pPa3HOCTHOrO aHajora 3agadnd [lupuxie s
ypaBHeHus [lyaccona. D deKTHBHBIE aITOPUTMBI.

Pemenne CJIAY, unTerpanbHbIX ypaBHEHUN
U KpaeBbIX 3ajad Ajs ypaBHeHMs ['enpMmrosbia.
IIpouecc «OmyxaaHue o cepamy».
MonenupoBanue nenu MapkoBa «OnyXaaHus 1O
chepam» s pemieHus 3agaun  Jupuxmne s
ypaBHEHUs Ilyaccona " I'enbmronsua.
Hepeanuzyemas HECMEILICHHAas OLICHKA.
Peanmusyemass & —cmenieHHas OLUeHKa. AJITOPUTM
YHCJIEHHOTO MOJIETMPOBaHUS HEKOTOPBIX
CIIy4alHbIX BEJIMYMH — OLIEHOK HWHTErpajioB
BXOJALIMX B TMpPaByld 4YacTb MHTErPajgbHOTO
YpPaBHEHUA MO OJJHOMY cliydailHOMY y31y. OleHka
IIPOU3BOJIHBIX OT PELIECHUS IO APAMETPY.

Modeling of random variables. General
scheme of Monte Carlo methods. Modeling of
some random variables. Methods of approximate
calculations. Stochastic matrix. Homogeneous
Markov chain with a finite number of states.
Asymptotically unbiased estimates. Solution of
the conjugate system. Definite integrals. Monte
Carlo method procedure for solving the difference
analogue of the Dirichlet problem for the Poisson
equation. Efficient algorithms.

Solution of SLAE, integral equations and
boundary value problems for the Helmholtz
equation. The process of «sphere walk». Modeling
of the Markov chain of «sphere walk» for solving
the Dirichlet problem for the Poisson and
Helmholtz equations. An unrealizable unbiased
estimate. A realizable biased & —estimate. An
algorithm for numerical modeling of some random
variables — estimates of integrals entering the
right-hand side of an integral equation at one
random node. Estimation of derivatives of the
solution with respect to the parameter.

bazoaprama rcemexuiici / Pykosooumens npozpammel / Programme manager

Tactanos M.T.

Tactranos M.T".

Tastanov M.G.
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Onepayusanapowt 3epmmey / Hecnedosanue onepayuit / Operations research

OKy makcamut / Yueonan uyenv / Purpose

Omnepanusiapibl 3epTTEYAIH 3aMaHayd dJicTepi
Typaibl — Kydem — OUTlIMAI  KaJbINTacThIpy,
MaTEeMaTHKAIBIK MOJIEIbCPIi azipiey
OOBIHIIIA TPAKTUKAJIBIK AAFAbUIAPBI ATy JKOHE
oJapabl oprypui MIOHTIK-TTPAKTUKAJIBIK
cajiayiap/ia KOJIaHy.

dopMHUpOBaHUE CUCTEMAaTHYECKUX 3HAHUH O
COBPEMCHHBIX METOJaX HCCIICAOBAHHUS OICpPAllHid,
MOJly4YeHHE  TPAKTUYECKUX  HABBIKOB  TIO
pa3paboTke MaTeMaTHYeCKHX MOJeIeH M UX
NPUMEHEHHE B PAa3JIUYHBIX  MPEIMETHO-
IPaKTUYECKUX 00JacTsIX.

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.

Oxbimy namuorceci / Pesynomamut 06yuenus /Learning o

utcomes

Kyperbr  corTi
aJIymbliap

— omnepauusap/sl 3epTTeyiH HET13T1
YFBIMAPBI MEH HET13r1 9[IICTEPIH CUTIATTAY;

— 9p TYpi  NPAaKTUKAIBIK  €CeNTepIiH
MaTeMaTHKAJIBIK MOJEIBACPIH KYpPy KOHE OCHI
MoOJIeNIbJIepre Talay Jkacay;

— IIeKTeyJsiepi 6ap OHTalIaHIBIpy eCenTepiHiH
KOHE JIMHAMHKAJTBIK Oarnapiamanay
€CeNTEePiHiH IIEeHIIM/ISPiH aHbIKTAY.

asgKTaFraHHAH KeHiH OliiM

IMocae  ycmemHoro
o0yyaromuecsi OyayT
— OIINChIBATh OCHOBHBIC IIOHATHA H OCHOBHBLIC
METO/Ibl UCCIIEI0BAHUE OIIEPALIN;

— CTPOMTb MaTEMaTHUYECKHUE MOJEIIN Pa3INnYHbIX
MPAKTUYCCKUX 3aJja4Y U MPOBOAUTH AHAIM3 3TUX
MOJICNEH;

— ONpEeAensATb  pEIIEHHS  ONTUMHU3ALMOHHBIX
3aaa4 C OI'paHUYCHUAMU U PCHICHUA 3adad
JUHAMHYECKOTI0 IPOrPaMMHUPOBAHUS.

3aBeplIeHHs  Kypca

After successful completion of the course,
students will be

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

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

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

Kypcmuiy kbickawa mazmynst / Kpamxoe codepycanue Kypca / Course summary

3epTTey MoH1 kKoHe oicTeMeci. Onepanusiap/sl

3epTTeyIIH Heri3ri TYCIHIKTEDI.
Onepanusnapasl 3epTTey MiH/IETTEepiHIH
KikTenyl.  OmepalnusiHbIH ~ MaTeMaTHKAJIbIK

[Ipeamer ©  METOAONOTHA  HUCCIEIOBAHMSL.
OCHOBHBIE TIOHSATUS MCCIICIOBAHUS OTIEPAIIHIA.
Knaccudukanus 3amad ucciaeoBaHUS ONEparlHii.
Maremarnueckast Mozienb onepanuu. JInHenHeie u

Subject and methodology of research. Basic
concepts of operations research. Classification of
operations research problems. Mathematical
model of the operation. Linear and network

mozeni. ChI3BIKTBIK XOHE KEJUTIK MOJENbICp. | ceTeBble  Mojenu. BepostHocTHeie Mopaenu. | models. Probabilistic models. transport task.
blkrumanapik mMonenpaepi. Kemik  mingeti. | TpancmoptHas — 3amaga.  OcoOble  3amaum | Special tasks of operations research. Decision
Omneparusiiapapt 3epTTeYAiH epekie | uccnenoBanus omneparmid. [Ipunsatue pemenuit u | making and game theory.

miagerrepi. lllemim kaOpuimay >KOHE OWBIH | TEOPHUS UTD.

TEOPHSCHIL.

bazoaprama rcemexuiici / Pykosooumens npozpammel / Programme manager

VYremucona A.A.

VYremucosa A.A.

Utemisova A.A.
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JeonoyuanviK meHoeynepoiy, Konke3enoi uwewimoepiniy mypaKxmaolivievl / Ycmouuueocms noYmu MHO20NEPUOOULECKUX PEUIEHUTL IGONIOUUOHHBIX
ypasuenuii / The stability of almost periodic solutions to a lot of evolution equations

OKy makcamut / Yueonan yenv / Purpose

Maructpanrrapasl  JIAIyHOB  TEOPHUACBIMEH
OipiHmn perti auddepeHIHaNIbIK TEeHICYIep
KYHUECIHIH y3IiKci3 HICTIM/IEPiHIH
TYPaKTbUIBIFbI KOHE ABOJTIOLIMSITBIK

TEHICYJCPIIH KON TIEePUOIATHI MICIIIMISPIHIH
TYPaKThUIBIFBI YIIiH KaKETTI Heri3r1
aHBIKTAMAaJIAPMEH TaHBICTBIPY.

O3HaKOMHUTH MarucTpaHTOB C¢ Teopuel JlsmyHoBa
YCTOMYMBOCTU HENPEPHIBHBIX PEIICHUH CHCTEM

mQQepeHIaIbHBIX ypaBHEHUN IIEPBOTO
IOpsiIKA U C OCHOBHBIMU  OIIPEACIICHUSMU,
HEOOXOAWMBIE  JUII ~ YCTOWYMBOCTH  TOYTH

MHOTOIIEPUOAMYECKUX PEUICHUM 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.

Oxbimy namuorceci / Pesynomamut 06yuenus /Learning o

utcomes

Kyperbl coTTi  agKTaraHHaH KeiliH Ourim
ajnymbLiap
— KapanaubiM nudpepeHIraIbIK

TeHJEYNepiH KaJbIIThl KYHeNepiH IIenyain
OPTYPJIi 9MIICTEPIH KOJAaHY;

CBI3BIKTBIK O1pTeKTI KyHenepaiy
TYPaKTBUIBIFbI MeEH ACHUMITTOTUKAJIBIK
TYPaKTBUIBIFBl Typalibl HETI3r1 Teopemajap/ibl
MPaKTHUKaga KOJJIaHy;

— TeHAeyJiep KYHeCiHIH TBHIHBIIITHIK
HYKTEJIEpIH  JKIKTeYAlH  HEri3ri  oicTepiH
MEHIepy;

— OKYpri3UIreH Tajijjay HETi3iHAe MPaKTHUKAaJIbIK

IMocne  ycmemHoro  3aBepumieHHsi  Kypca
oO0yyaromuecsi OyayT

— HNPUMCHATH Pa3JIMYHBIC MCTOAbI PCIICHUA
HOpPMaJIbHBIX cCHCTEM OOBIKHOBEHHBIX

g depeHINaIbHBIX YPaBHEHMUI;

— MPUMEHUTHh HA MPAKTUKE OCHOBHBIE TEOPEMBI
00 YCTONYUBOCTH 5 aCUMIITOTHYECKOM
YCTOMYMBOCTH JINHEHHBIX OJTHOPOJAHBIX CHUCTEM;

— BIIAACTH OCHOBHBIMH METOIaMHU
KIaccupuKauu TOYEK IMOKOS CHCTEMBI
YpaBHEHHUW;

— Ha OCHOBE MPOBEJICHHOTO aHAJIN3a BHIPa0OTATh
MPAaKTUYECKUE PEKOMEHIALINY;

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 33ipJiey; — WCIOJB30BaTh  MOJIyYCHHBIC  3HAHHUA B
— ajraH OumiMaepiH MaMaHABIKKA COMKEC | COOTBETCTBHH CO CIIEIIUATBEHOCTHIO.
KOJIJIaHy.
Ilpepexeuzummepi / lIpepexeuzumot / Prerequisites
MareMaTHKAaIbIK (bu3UKaHBIH KOHE JIOTIOSTHUTETBHBIC TJIABbI MATEMATHUECKOM Additional chapters of mathematical physics and
muddepeHIMaNABIK TeHACYIepAiH  KOChIMINA busukn u quddepeHInaIbHbIX YPaBHEHHH, differential equations, Differential-integral
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tapaynapsl, JuddepeHnnanabK-uHTErpaIabIK

TEHIeYJIep.

HuddepennnanbHO-UHTETpaIbHBIC YPABHEHUS

equations.

Kypcmuiy kvickawa mazmynst / Kpamrkoe codepicanue Kypca / Course summary

TypaKTbUIBIK TEOPHUSCHIHBIH HETI3T1 YFBIMIApPHI.
CBI3BIKTBIK nuddepeHIraIbIK KYHCHIH
HIeuIiMaepiHia JKAIIITBI KacueTTepi.
[emimaepain 00IybI MEH Oipereiiri
teopemacel.  Marpuna.  Epikri  Jlarpamx
KOHCTaHTAJIApPbIHBIH Bapualusl SIIC1 CBHI3BIKTHIK
T GepeHIMATIBIK KYUETCPAIH TYPAKTHUIBIFBI
Typanbsl  kaiambl — Teopemarnap.  ChI3BIKTHIK
OiprexTi  muddepeHInaANIBIK  KYHEIepIiH
TYPaKTBbUIBIFBI.  TypakThl  MaTpuiacel  0Oap
CBI3BIKTBIK TG hepeHITaIbIK KYHEHIH
TYPaKTbUIBIFBI. I'ypBuny  Kpurepuiii. Ken
KE3€H/1 JIepJIiK IIEUIMHIH  TYPaKThUIbIFbI-
xyHenep. CBI3BIKTBIK €MeC  SBOJIIOLHUSIBIK
TEHJEYIEp KyHenepiHiH Mep3iM/Ii
eI MACPIHIH TYPaKThUIBIFBI. Kyienin
Toyenci3 alfHbIMAJIBLIAPBI OoiibIHIIA
KbICKaPTBUIFAH MEP3IM/I1 IIEIIIM.

OcCHOBHBIE TOHATHUS TEOPUU  YCTOHYMBOCTH.
OO6mmme CBOICTBa peleHuit JIMHEHHON
Qg depeHaIbHOR CUCTEMBI. Teopema

CYLLIECTBOBAHMSI U €IUHCTBEHHOCTHU PELICHUM.
Marpunantr. Meron Bapuanuu IIPOU3BOJIBHBIX
noctosiHHbIX Jlarpawka OOmme Teopembl 00
YCTOMYMBOCTH JIMHEHHBIX IU(QepeHInaTIbHBIX
CUCTEM. YCTOMYMBOCTh JMHEUHBIX OJHOPOIHBIX
midQepeHMaIbHbBIX ~ CUCTEM. Y CTOHYMBOCTD
JUHEWHOW  TuddepeHaIbHOl  CUCTEMBl ¢
nocrosHHOM Mmatpuuen.  Kpurepuit ['ypsuna.
YCTOWYUBOCTh  IIOYTH  MHOTI'ONEPHOJUYECKOIO
peumeHus - CHCTEM. Y cTOWYnBOCTh
MIEPUOJAUYECKUX PELICHUH HEIUHEHHBIX CHCTEM
OBOJIOLMOHHBIX  ypaBHeHUH. Ilepuommyeckoe
peuieHue  YKOPOYEHHOM MO  HE3aBHMCHUMBIM
IIEPEMEHHBIM CUCTEMBI.

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

periodic solutions of differential equations

Oky maxcamul / Yueonas yenw / Purpose

MarucrpanTrapra ker aifHbIMaibl (DYHKIUSICHIHBIH
JEPJIIK MEPUOATHI MICIIIMISPIHH HET13T1 YFhIMIAPbIH
xoHe nupdepenumangsl D omepartopasiH  KeiOip

KACHETTEPIH 3ePTTEYl YHPETY.

Hayuutp MarucTpantoB OCHOBHBIX MOHSTUUA
MOYTH TIEPHOJUYCCKUX PEIICHHH OT (YHKIHH
MHOTHX TEPEMEHHBIX W  HEKOTOPBIX CBOWCTB
nuddepennpanproro oneparopa D.

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

Oxvimy naomuaiceci / Pezyiomamut 00yuenusn / Learning outcomes

Kyperbl coTTi asKkraraHHaH Keifin Oinxim
aJIylmbLiap

— 3aMaHayu ecelnrTey TeXHHUKACBhIH IaijaigaHa
OTBIPBITl, MaTEMAaTHKAIBIK (H3UKA ecenTepiH
HIeIly 9ICTEPiH KOJIaHy;

— camajgsl  MaTeMaTUKalbIK  3epTTeyliep
KYprizy;
— o3 OUNMIH  MpakTUKaIbIK  ecenTepil

menryre KoJIAaHy, IHIpaKTHKaJa TybIH,I[afITBIH

Macenenepal 3 OeTiHIle 3epTTey  YILIiH
MaTeMaTHKANIbIK 97eOueTTi naiinanany;
— KYpri3uirexH Tangay HETi31He

MPAKTUKAIBIK YCHIHBICTAP 931pJIey;
— aifaH OUNIMJEpPIH MaMaHJIbIKKa COMKec
KOJIJaHy.

Iocne yCIIeIIHOT 0 3aBeplLIeHUs! Kypca
odyuyawuuecs OyayT

— IPUMEHSTbH METO/bI peLeHus 3aja4
MaTeMaTUYeCKOHN (1)I/I3I/IKI/I C HUCII0JIb30BaHHUEM
COBPEMEHHOM BBIUNCIUTEILHON TEXHUKHY;

— IPOBOJUTH KayeCTBEHHbIE  MaTeMaTU4ecKHe
UCCIIEI0BaHMS,

— MNPHUMCHATH CBOHUX 3HAaHUH K PEIICHHIO

MPAKTUYECKHUX 3a]1ay, MOJIb30BAThCSI MATEMaTHYECKOM
JUTEPATYpoOr I CAaMOCTOSATENBHOTO  U3YUYCHUS
BOITPOCOB, BOZHUKAIOIINX HA IPAKTHUKE;

— Ha OCHOBE IIPOBEIEHHOTO aHalu3a BHIPAOOTATH
MPaKTUYECKHEe PEKOMEH IalluH;

— HCIIOJIb30BaTh MOJTyYCHHBIE
COOTBETCTBHUU CO CNELMAIBHOCTHIO.

3HaHUuA B

After successful completion of the course,
students will be

— apply methods for solving problems of
mathematical physics using modern computer
technology;

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

— to develop practical recommendations based
on the conducted analysis;

— use the acquired knowledge in accordance
with the specialty.

Kypcmuiy kbickawma mazmynst / Kpamrkoe cooepicanue kypca / Cou

rse summary

CunarramanblK QyHKIUS MEH MaTPUIAHTTHIH
D-
KYHECIHIH JepiiK TMepUOATHI
D-tenneynep

Keitoip Oaramapbl. CBI3BIKTBI  eMec
TEHJeYJIep
memimMi.  CBI3BIKTBIK ~ eMec

KyHenepiHiH NepuoAThl IelmiMaepi.

Hekotopele OLEHKM I XapaKTepUCTUUYECKOU
¢bynkuun u Mmatpunasnra. llourn mnepuoandeckoe
pelleHre HEeOJHOPOJIHOM cuctembl D-ypaBHeHUI.
Iloutn nepuoOAMYECKHE PpELICHHUS  HEIMHEHHBIX
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.
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Dxonomuxanvik manoayoazol oughepenuuanonvt ecenmey / lugppepenyuanvroe ucuucnenue 6 Ikonomuueckom ananuse / Differential calculus in

economic analysis

OKy makcamut / Yueonan yenv / Purpose

DOKOHOMHUKAIBIK ~ TPOLECTePAl  3epTTey.iH
MaTeMaTUKaNbIK OIICTEPiHIH OalbIFbI MEH
allyaH TYpJUIriH amry, MarucTpaHTTapIblH
MaTeMaTUKAIbIK anmaparThl ajaM KbI3METiHIH
OpTYpAi  cajajapelHAa,  aTan  alTKaHjaa,
OKOHOMUKANIBIK ~Tangayna IudQepeHnuanibl
€CeINTey ammapaTtblH KOJJaHy MYMKIHIIKTepi
Typanbsl OumiMaepiH KeHelTy. byn  kasipri
HSKOHOMHKAIIBIK ~ TEOPHUSIAaFbl  Map>KWHAIN3M
HeMece IIEeKTI Tajjay CHUSKTBI MaHbI3bl AaMy
OarbITHIHA, COH/Iaii-aK KOHOMHKAIIBIK
KyObUIBICTap MEH TpolecTepAl  Taljayaa
OHTAIIAHIBIPY SMICTEpiH KOJIIaHy
MYMKiHJIKTepiHe  OailnanbicTel.  COHBIMEH
Karap, MaruCTpaHTTapIbl MUKPOIKOHOMHUKAHBIH
HETI3T1  YFBIMJIApPbIMEH JKOHE MpOoLecTepiMEH
TaHBICTHIPY.

PackpbITh 00raTcTBO u MHOT000pa3sue
MaTeMaTH4YeCKUX METOJIOB UCCIIeIOBAHHS
HKOHOMHYECKUX IPOIECCOB, PACHIUPUTH 3HAHHI
MarucTpaHTOB O BO3MOXKHOCTSX IPUMEHCHHS
MaTeMaTHYECKOTO arrapara B pa3IndHbIX cdepax
YEJIOBCUCCKON  JICATCIBLHOCTH, B  YaCTHOCTH,
anmaparta U GepeHIMATLHOTO HWCUYUCICHHUS B
SKOHOMHYECKOM aHajlnu3e. IJTO BO MHOI'OM
CBI3aHO C TAaKMM Ba)XKHBIM  HaIlPaBJICHHEM
Pa3BUTHS B COBPEMEHHON 3KOHOMHUYECKON TEOPUH
KaK Map)KHHAJIU3M, WM [PEJCIbHBIA aHaau3, a
TaKXe C BO3MOXKHOCTSIMHU INPHMEHEHHS] METOJIOB

OINNTUMU3AIIMKM TIPU  AHAJIM3C OSKOHOMHUYCCKHX
SIBJICHUH W IMPpOLECCCOB. HapannenLHo C OTHUM, —
3HaAaKOMCTBO MaruCTpaHToOB C

OCHOBOIIOJIaTrarOIUMU MMOHATHUAMHU U IIPOLECCaAaMU
MHUKPOIKOHOMHKH.

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.

Oxvtmy naomuoiceci / Pezyiomamut 00yuenusn / Learning o

utcomes

Kypersl coTTi asikraranHaH KeiiH Ourim
aJlymbLiap

- MHKPOSKOHOMMKAHBIH HEri3ri YFhIMJApbIH
aHBIKTAY;

- SKOHOMUKAJBIK KYOBUIBICTApABl TaNJay YIIiH
nuddepeHIranIbl ecenTey anmapaTblH KOJIAaHy
MYMKIHJIKTEPIiH CUIIaTTaY;

- MaTeMaTHKaJbIK Oarmapiamanay ecemnTepiHiy
KIKTEITY1H TYKBIPBIM/IAY;

IMocae  ycmemHoOro
o0yyarommuecsi OyayT
- ONpeAensTh  OCHOBOIOJIAraolue
MHUKPOIKOHOMHUKH;

- ONHCHIBAThH BO3MOKHOCTH IPUMEHEHHUs
anmnaparta JuddepeHnaTbHOT0 UCYUCIIEHUS IS
aHaJIN3a SKOHOMUYECKUX SIBIICHUI;

- chopmynupoBaTh  KJIACCU(PUKAIHIO
MaTEeMaTHYeCKOro MPOrpaMMHUPOBAHUS;

3aBeplIeHUs1  Kypca

IHOHATHA

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

fundamental  concepts  of

programming problems;
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- OKOHOMHKAaIBIK  JKyHemepal — Tanjayna
KOJIaHbUIaThIH  quddepeHmanasl  ecenrtey
HeTi31H1e OHTaNJIaHbIPY IbIH 3aMaHayu
OMICTEpiH aray;

- KapacTBIPBUIBIIT ~ OTBIPFAaH SKOHOMHUKAJIBIK
MIHISTTEpJiH  IMIApTChI3  JKOHE  IIApPTTHI

KCTPEMYMBIHBIH ~KQKETTI JKOHE IKETKLIIKTI
[IAPTTAPbIH KOPCETY.
- OKOHOMHKA TYPFBICBIHAH JU(depeHIIHATIBI

€CeNTeyAIH HEri3ri YFhIMAApPhIH KOHE OJIap/bIH

KAaCHETTepiH  MHKPOIKOHOMHUKAHBIH  HETI3Ti
YFBIMIApBI HETi31HAE TYCIHAIpY, aTam alTKaHaa
CUNATTAFAaH  JKOHOMHKAJIBIK  JKaFJaiyiapra
OaliIaHbICThI TYBIH]IBI (GYHKIHSHBIH
SKOHOMHKAJIBIK MAarFbIHACKIHA KOI MAarbIHAJIbI
TYCiHIK Oepy;

- mapaMmeTpiepAl aHBIKTay, ASKOHOMHKAIIBIK

NpOIeCTEePIiH MaTeMaTUKAIbIK MOJEIbIEPiH
KYpy JKOHE OJIapFa SKOHOMHUKAHBIH KOJAaHOAIBI
MIH/ETTEpiH a3aiTy;

- KapacTBIPBUIBIIT OTHIPFaH SIICTEPIH KOMeri-
MEH SKOHOMUKAJBIK TaJ1ay MOCeJIeNepiH ey,
- ©3repeTiH IamMaiapjbl OJIAPABIH  IIEKTI
MOHJIEpIH Tajljjay HETi3iHAe 3epTTey OAiCTepiH

KOJIJIaHy;
- [aijaHbl  MakCUMM3AlMsIayJblH €Ki
GbakTopapl  MIHAETTEPIH  LIENly, TYPaKThl

IIBIFBIHJAD Ke3IHJEe OHIM KOJEeMiH YIFauTy,
OHIM IIBIFAPYJbIH TYPAaKThl KeJeMl Ke31HJe

IIBIFBIHAAPBI  a3aiTy, OepilireH OMOIKETTIK
IIEKTEY Ke3iHIe TYTBIHYIITBIHBIH
Ay albUIBIFbIH OapsbIHIIA aprITHIpy,

- Ha3bIBaTh COBPEMEHHBIC METOJBI ONTUMHU3AINU
Ha Oasze guddepeHIUaIbHOTO  HCYHUCIICHHS,
WCIIOJIb3YyEeMbIC TIPH  aHaIn3€¢ AKOHOMUYECKUX
CHUCTEM,;

- TIOKa3bIBaTh HEOOXOIUMBICE M JOCTAaTOYHBIC
yCIIOBUSI 6€3yCIIOBHOIO U YCIOBHOTO SKCTpEMyMa
paccMaTpuBaeMbIX IKOHOMUYCSCKUX 3a]1a4.

- C TOYKU 3PEHUS YKOHOMHKU UHTEPIPETHPOBATH
OCHOBHBIC TTOHSTHS g hepeHIATEHOTO
WCYHCIICHUSI U WX CBOMCTBA Ha OCHOBE 0a30BBbIX
MOHATHA MUKPOIKOHOMHKH, B YaCTHOCTH, J1aBaTh
MHOTO3Ha4YHble  TPAKTOBKHM  IKOHOMHUYECKOTO
CMBICJIa MPOHM3BOJHON (PYHKIIMH B 3aBUCHMOCTH
OT OMHCHIBAEMBIX IKOHOMUYECKUX CUTYAIINIA;

- ONpEneIsATh napaMeTpél, CTPOUTH
MaTeMaTHYeCKHe MO/JIEIH HKOHOMUYECKUX
MIPOIIECCOB U CBOJUTH K HAM MPHUKIIATHBIC 3aa9d
SKOHOMHKH;

- pemiath 3aJaud SKOHOMHYECKOTO aHalm3a C
MTOMOIIIBIO0 PACCMAaTPUBAEMBIX METO/IOB;

- TPUMEHATH  TMPUEMBI WCCIICIOBAHUS
M3MEHSIIOIIUXCS BEIMYMH Ha OCHOBE aHajn3a MX
MpeEeTbHBIX 3HAUCHU;

- HCIOJIb30BaTh HABBIKU pelieHus
NBYX(AKTOPHBIX 33J]a4 MaKCUMU3AIUN MPUOBLIH,
MaKCUMU3AIHH o0Bema BBITyCKa npu
MTOCTOSTHHBIX 3aTpaTax, MUHUMHU3AIHUN 3aTpaT MpH
MOCTOSSHHOM ~ O00BbEME  BBITyCKA  MPOIYKIIHH,
MaKCHMH3AIMKA TIOJIS3HOCTH TIOTPEOUTENSI TIpH
3aJJaHHOM OrOPKETHOM OTpaHUYECHUH,
MUHUMHU3AIAA ~ pacxoja  MOTPeOWTeNss  TpH
MIOCTOSIHHOM YPOBHE TOJIE3HOCTH.

- to name modern optimization methods based on
differential calculus used in the analysis of
economic systems;

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

- from the point of view of economics to interpret
the basic concepts of differential calculus and their
properties based on the basic concepts of
microeconomics, in particular, to give ambiguous
interpretations of the economic meaning of the
derivative function depending on the described
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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NaiIaNbUIBIKTBIH ~ TYPAaKThl —JEHreil Ke3iHjae
TyTBIHYIIBIHBIH IIBIFBIHBIH  OapbIHIIA a3alTy
JIaFAbUIAPBIH Nal1aJIaHy.

Kypcmoty Kbickawa mazmynst / Kpamkoe cooepycanue kypca / Course summary

OKOHOMHKAJIBIK  Tajljayldarbl  (QyHKIHsIIAP.
CypaHbIC  T€H  YCBIHBIC (GYHKIUSITAPHIL.
JKeprimkTi HapbIKTHIK TeNe-TeHIIK. TaImbuIbIK
KOHE apTHIKIIBLIBIK. CHI3BIKTBIK WHTEPITOJISIIHS.
CypaHbIC TI€H YCBIHBIC KHCBIKTApbIH KYpY.
Onpipictik  QyHKIUA. MHUKPOIKOHOMUKAIAFbI
mekTi MoHaep. DyHKUMSHBIH uKemautiri. bip
pecypcTel  koHE Oip  OHIMAI  KOMITaHHS
KargaiiblHaa OHTaMNmaHAbIpy MiHaeTTepi. bip
pecypcThlK  (pUpMaHBIH TaiaacelH  OapbIHIIA
apTThIpy. OHAIPICTI OHTAMIAHABIPYIBIH >KOHE
TYTBHIHYIIIBUTAP TBIH TaHIaybIH
OHTAWUJAHMABIPYABIH Kol (haKTOPIbl ecenTepi.
bipuenre alHBIMAJIbI byHKIUSITapABIH
KEPrUIKTI JKOHE FalaMIbIK AKCTPEMYMAApPHI.
[Mafigansl keOeiTymiH exi QaxTopabl eceodi.
XKeprinaikTi HapbIKTHIK Teme-TeHiK. MacelneHi
apTThl dKCTpeMymFa ImemynaiH Jlarpamxk
MYJIbTUIUTMKATOPJIAPBIH aJIMacThIpy OMICi JKoHE
oftici. OHIpicTi OHTAMIAHABIPY MIHACTTEPI.

@OyHKIIMM B 9KOHOMHYECKOM aHainuse. DyHKIuu
cupoca U INpeioKeHus. JIoKanbHOE PBIHOYHOE
paBHoBecue. Jlepuuut u wmsnuiuexk. Jluneiinas
nHTepnossinus. Iloctpoenne KpuBBIX crpoca u
npeiokenus.  IlpousBoacrBeHHas — QyHKIMSL.
MapikuHanbHble BEIMYHUHBI B MHKPOIKOHOMMKE.
OnacTUYHOCTh (PYHKIMHU. 3a4a4l ONTHUMU3ALUU B
Cllyya€ OJHOpPECYpPCHOW M  OIHOIPOAYKTOBOMU
(bupMBI. Makcumuzanms PUOBLIN
omHOpecypcHOW  ¢upmbl.  MHoOrodakTopHbIe
3a/1a41 ONTUMHU3ALMH IIPOU3BOJICTBA u
ONTUMMU3ALNH HOTPEOUTETHCKOTO BBIOODA.
JlokaibHbIN U T7100abHBINA SKCTpEMyMbl YHKIIUN
HECKOJIbKUX  TepeMeHHbIX.  JIByxdakTopHas
3aJa4ya  MakcuMM3aluu npuosud. JlokambHOE
pPBIHOYHOE paBHOBecHE. MeTox NOJICTAaHOBKU H
MeTOoJlT MHOXuTeNel Jlarpanka pemeHus 3agayu
Ha YCJIOBHBIM DKCTpeMyM. 3aJa4d ONTHMHU3ALHNH
IIPOU3BOJICTBA.

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.
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IKcmpemanowl sHcane oxmaiaanovipy macenenepi meopusacot / Teopus skcmpemanvhvix u onmumusayuonnvix 3aoay / Theory of extreme and

optimization problems

OKy makcamut / Yueonan yenv / Purpose

Crynentrepai alfHBIMaTBLIAPIBIH pyKcaT
€TUITGH MOHJIepiHEe KOWBUIFAH MIEKTeYJep/Ii
eckepe OTBIPHITI, (YHKIIMOHAIBI

OHTaWUJIAHMBIPYABIH KJIACCUKAIBIK o/icTepiMeH
TaHBICTHIPY.

O3HakoOMIJICHHE CTYACHTOB C KIACCHUYCCKUMU
METOJaMHM OIITHMU3aAlNU (bYHKI_II/IOHaJ'Ia C YUCTOM
OFpaHI/IIICHHﬁ, HAJIOKCHHBIX Ha OOIIYCTUMBIC
3HAYCHHA IICPCMCHHBIX.

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

Oxbimy namuorceci / Pesynomamut 06yuenus /Learning o

utcomes

Kyperbl coTTi  asgKTaraHHaH KeiliH Ourim
ajnymbLiIap
- DKCTpeMallibl KOHE OHTAMIAHABIPY ecenTepi

TEOPHUSCHIHBIH HET13T1 MAIMETTEPIH CHITATTAY,

- IKCTPEMAIIJIBI KOHE OHTaMJIaHBIPY
MOceJIeNIepiH ey TOPTIOiH aTaHbI3;
- DOKOHOMHUKANBIK  JKydemepai  Tangayna

KOJIJIAaHBUIATHIH OHTAIMIAHIBIPYIBIH 3aMaHayH
o/licTepiH KOpceTy;
- OHTaWJBI 0acKapy MIHJETIH KOIO/Ibl CUTIATTAY;

- DKOHOMMKAJarbl HETi3ri MaTeMaTUKaJbIK
MOJIETIBACPAlL JKOHE OJapAbl WICUly OSIICTEepiH
CHUIaTTay;

- SKOHOMUKAJBIK KYObUIBICTapAbl Tanjgay YUIIH
MareMaTHKaJIBIK Tajjay anmapaTtblH KOJJaHY
MYMKIHJIKTEpiH OeKiTy;

- MUKPO’KOHOMHMKA  TYPFBICHIHAH
MaTeMaTHKaJIbIK O0BEKTLIEP/Il TYCIHIIPY;
- OKOHOMHKAJBIK  MIHASTTEpAl  IIEITyIiH
Oapabap onicTepiH TaHAy;

- IIapTChI3 KOHE  IIAPTTHI
Bapuanusuieik ecenrepi merry,

Herisri

9KCTpEMyMra

IMocae  ycmemHoro
o0yyaromuecsi OyayT
- OMMCHIBAaTh OCHOBHBIE CBEIEHUS U3 TEOPHHU
HKCTPEMAIIbHBIX M ONITUMHU3AIIMOHHBIX 33]1a4;

- Ha3bIBaTh MOPSAJOK PEILICHUS SKCTPEMAIbHBIX U
ONITUMH3AIMOHHBIX 3a71a4;

- MOKa3bIBaTh COBpPEMEHHBIE
ONTUMH3AINH, HCIOJIB3YEMBIX TpH
9KOHOMHYECKUX CUCTEM;

- OTHCHIBATh ITOCTAHOBKY 3aJ[addl ONTHMAJIbHOTO
yIpaBJIeHUS;

- ONMCHIBAaTh OCHOBHBIE MAaTEMAaTHUYECKHUE MOJIEIN
B DKOHOMHKE M METOBI HX PEIICHUS;

- yTBEpXKIaTh BO3MOKHOCTH IPUMEHEHHUS
amrmapara MaTeMaTH9ecKOTro aHaJIn3a Jlsl aHaTn3a
HSKOHOMHUYECKUX SBJICHU;

- C TOYKH  3pECHHSA
UHTEPIPETHPOBATh OCHOBHBIE
OOBEKTEHI;

- BBIOMpaTh  aJIeKBaTHbIE
HSKOHOMHYECKUX 33]1a4;

- pelaTh BapHalMOHHbIE 331a4 Ha 0€3yCIIOBHBIN

3aBeplIeHHs  Kypca

METOJBI
aHajuse

MHKPO3KOHOMUKHU
MaT€MaTU4YCCKUC

METOAbI pelicHuAd

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 JaMybIHbIH OHTANIIbI
HEMece Tele-TeHIIK TPACKTOPHSCHIH, OHBIH
Oenrini  Oip  yakpITTarbl KYHIH  aHBIKTay
MIHICTTEpIiH IIemy YIIH 3SKOHOMHKAJIBIK
JUHAMHUKAHBIH MOJETBACPIH KYpY, KYHUCHIH
TYPaKTBUIBIFBIHA, KYPBUIBIMIBIK ~ aybICyJlapra
XKoHE T. 0. TAJIIAY KYPTi3y.

- OHTAWIAHIBIPY  TEOPHSCHIHBIH  HETI3ri
epeXeNiepiH,  ASKOHOMHKAJIBIK  MIHJIETTEpre
KaTBICTHI JIOHEC TaJIJAy dJIEMEHTTEPIH KOPCETY;
- OJKeprurikTi JkoHe kahaHIweIK (aOCOIIOTTI)
OKCTPEMYMbl IIEKTEYCi3 MKOHE TEHCI3AIKTEp
MEH TEHCI3NIKTEp TYpPIHJETI MIeKTeyJIepPMEH
Taly JarIbLUIapbIH KOPCETY.

U YCJIOBHBIN SKCTPEMYM;

- CTPOMUTb MOJEIN IKOHOMUYECKOW JTUHAMUKY JJIs
pelleHns 3a/1a4y OIpEAEICHUs] ONTUMAIbHON WIH
PaBHOBECHOMU TPACKTOPUHU pa3BUTHUSA
SKOHOMHMYECKOM CHCTEMBI, €€ COCTOSHHI B
3a/laHHbIE MOMEHTBI BPEMEHHM, IIPOBOJUTH AHAIN3
YCTOMYMBOCTU CUCTEMBI, CTPYKTYPHBIX CABUIOB U
T.IL.

- IIOKa3blBaTh OCHOBHBIC IIOJOXEHHUS TEOpUU
ONTHMH3ALMM, DJIEMEHTHl BBIIYKJIOIO aHaIu3a
MIPUMEHUTEIBHO K SKOHOMHUYECKUM 3a]1a4aM;

- IIOKa3bIBaTh HABBIKHM HAXOXKICHMS JIOKAJILHOIO U
ro0anbHOTO  (aOCONMIOTHOTO)  JKCTpeMyma B
3ajaue 0e3 OrpaHUMYEHUM M ¢ OrpaHUYEHUSMHU B
BU/IE PAaBEHCTB U HEPABEHCTB.

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 kbickawa mazmynst / Kpamkoe cooepicanue Kypca / Course summary

[lexTeyci3 Munanmuzanus. DKCTpeMalI bl
ecenTepii Kow. MHHUMYM XoHE HHOUMYM.
[MunpbepT miekci3 enmeMl  KeHICTIKTepAeri
byHKIUsIapIbI azauTy. MaTeMaTHKAJIBIK
Oarmapiamanay. MUHMMaKCTaFbl TarcbipMaap.
Bapuanusisik ecentey.

Munumuzanuss 0e3 orpanuueHuil. IlocranoBka
IKCTpEMANIbHBIX 3a7ad. MHUHUMYM M HHQUMYyM.
Munumuzanus ~ QYHKIMHE B TUIbOEPTOBBIX
0EeCKOHEUHOMEPHBIX IIPOCTPAHCTBAX.
Matemaruueckoe nporpaMMHpoBaHue. 3a1auu Ha
MUHUMaKc. BapualnoHHOe HCUKCIIEHUE.

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

bazoaphama rcemexuiici / Pykosooumens npozpammel / Programme manager
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