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DNEKTHBTI TMMOHJEP KaTaJorbl KhICKAIlla CHITATTaMAachl, OKBITY MaKCaThl, OKY
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The catalog of elective disciplines contains a list of elective disciplines and their
brief description with the purpose of study, content and expected learning outcomes.
It is intended for undergraduates, studying on credit technology, the set of 2025.
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Kipicne

DOJIEKTUBTI TIOHJEP KaTaJoTbl OKBITYJBIH KPEAUTTIK JKyheci OoMbIHIIA
KYPacCThIPbIIaAbl. OJIEKTUBTI TIOHJEP KaTajJoTbl JKYHMEJICHreH TaHjay OOMbIHIIA
MIOHCP Ti3IMiH KOHE OJIapIbIH KbICKA CUITaTTaMaChlH KapacThIPaIbl.

Maructpant MaMaHABIKTApIbIH MIHIAETTI KOMIIOHEHT/’)KOFapbl OKY OpHBI
KOMIIOHCHTIHIH IOHASPIH MEHI€pYMEH KaTap, YChIHBUIBII OThIpFaH TaHaay OOMBIHIIIA
IIOHJIEP/Il TaHIaIl alTybl THIC.

DOneKTHBTI TIOHAEPAl TaHAayFa »dJaBai3ep KeHec Oepexi. Maructpast
3ABaii3epMeH Oipiiece OTHIPBINI, MAardCTPAHTTHIH KEKE OKY KOCHApbhIH KYpYy YIIiH
IIOHJIEPIe Ka3bLTy HBICAHBIH TOJITHIPAIHI.

Kypmerri maructpant! bimim Oepy TpaeKTOPHUSCHIHBIH O1pTYTAaCTHIFBIHBIH
oinmacteipbutybl  Ci3qiH OoJialllakTa MaMaH pPeTIHJE KOCIOM JTalbIHIBIFBIHBI3IBIH
JeHreliHe BIKIaJ €TETIHIH €CTE€ CaKTaybIHbI3 KEPEK.

BBenenue

[Ipy KkpenuTHOM TEXHOJOTMU OOydeHHUs paspabaTblBaeTCsl  KaTajor
AJEKTUBHBIX JUCHUUIUIUH, KOTOPBIM MPEJCTABIAET COOOM CHCTEeMaTU3UPOBAHHBIN
MepeyeHb JTUCIUIUIMH KOMIIOHEHTA 10 BHIOOPY U COAEPIKUT KPATKOE UX OMUCAHHUE.

Hapsany ¢ u3ydeHnem IUCHUIUIMH 00s3aTEIbHOTO / By30BCKOTO KOMIIOHEHTA,
MarvcTpaHT JIOJKEH BBIOPATh JJ1 U3YUECHUS JUCHUIUIMHBI KOMIIOHEHTA 10 BBIOODY.

Koncynbranuu no BeIOOpY 3IEKTUBHBIX JUCHMIUIMH JaeT 3/Baizep. Bmecte ¢
HUM MarucCTPaHT 3amoJIHAET (OpMY 3alUCH Ha AUCIUIUIUHBI 7151 cocTaBienust UYL
(MHIUBHUIYaTILHOTO YYEOHOTO TIJ1aHa).

VYBaxkaeMble Maructpantbl! BaXHO NOMHUTBH, 4YTO OT TOrO, HACKOJIBKO
IpOJayMaHHOW M 1enocTHOM Oyzaer Bamma oOpa3zoBarenbHasi TPacKTOPHs, 3aBUCUT
ypoBeHb Barieit nmpodeccnoHanbHOM MOATOTOBKU, KaK Oy/IyIIero CrennanucTa.

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 0oiibIHIIIA 3JIEKTUBTI MOHAEPAi 001y /
Pacnpenesienue 3JieKTUBHBIX JUCHMILIMH M0 ceMecTpaMm /
Distribution of elective courses by semester

[Tonnin aTaysl / HaumenoBanue nuciumuiasbl / The name of the discipline

Kpenutrep
caHsbl /
Kom-Bo

KpeIuTOoB/

Number of
credits

Axanemust
JIBIK
Ke3eH/
Axan
nepuo/
Academic
period

Kocibu KbI3MeTTeri akmapaTThiK TexHonorusuiap/MadopmanmoHapie
TEXHOJIOTUH B MPO(HECCHOHATLHON JCATEIIEHOCTH/
Information technology in professional activities

binim Gepyneri ”HHOBAaUSIIBIK mporiectep/MTHHOBallMOHHBIE TIPOIIECCHI B
obpasoBanuu/Innovative processes in education
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Binim Gepyeri FBUIBIME 3epTTEYIEPAiH 9licCHaMachl MEH 9JIiCTepi
MeToa00THsl ¥ METOIMKA HAyYHBIX HCCIEAOBAaHUN B 00pa30BaHUU
Methodology and Methods of Scientific Work in Education

binim Oepyneri MoJCHU-TAPUXH KOHE KBI3METTIK SICTED
KynbTypHO-ucTOpUUYECKHil M 1€ATEIbHOCTHBIN MOIX0/bI B 00pa30BaHUU
Cultural-Historical and Activity Approaches in Education

binim 6epyneri SMART texnonorusapsl/
Smart TexHojoruu B 00pa3oBaHum/
Smart Technology in Education

WHTennekryanabl aknapaTThIK KyHelepaiH apXUTeKTypachl XKoHE
WH)KEHEPUSACH/ APXUTEKTYPa U HHKCHEPHS HHTEIUIEKTYaIbHBIX
unpopmannoHHbIx cucreM /Architecture and Engineering of Intelligent
Information Systems

MoOWIIB/I1 OKBITY JKOHE BUPTYaJI/Ibl IIBIH/IBIK
MoOunbsHOE 00yueHre U BUPTyallbHas PealbHOCTb
Mobile Learning and Virtual Reality

NHupopmaTrkaHblH MEKTEN KYypChIHIAFbl BUPTYaJl bl 3epTXaHanap/
BuptyanbHbie 1abopatopuu B IKOJIEHOM Kypce HH(pOpMaTHKH/
Virtual Labs in a Computer Science School Course

XKorape! neHreini 6arnapiamanay
HpOFpaMMI/IpOBaHI/Ie Ha A3bIKEC BBICOKOT'O YPOBHS
High Level Programming

Kyiienik Oarnapnaamanay/CructeMHOE IPOrpaMMHPOBAHNE
System Programming

Po6oT TexHukackiHIaFBI KOMIIBIOTEPITIK Oackapy/KommbroTepHoe
ynpasiieHue B pooororexnuke/Computer Control in Robotics

WuTennekTyanabl poOOTOTEXHUKAIBIK XKyhenepi/HTeeKTyanbHbIe
pobotorexuuueckue cucrembl/Intelligent Robotic Systems

JKacaHpl MHTEIIEKT jkoHEe HeHpPOHBIK Kyienep/HickyccTBEHHBIH
MHTEJNIEKT U HelipoHHble cucteMbl/Artificial Intelligence and Neural
Systems

BupTtyanasl )koHe apTTBUIFaH HAKTHUTBIK/ BUpTyanbHas v qOToTHeHHAS
peanbHOCTh/ Virtual and Augmented Reality




1 1 OKY KbUIBIHA APHAJIFAH 3JIEKTUBTIK MOHAEP / DJIeKTUBHbIE IMCHUILIMHLI 1J14 1 roga od0yuenus/ Elective courses for

year 1

Kaciou Kvizmemmezi aknapammulx, mexnonozuanap/Mugopmayuonnvie mexnonozuu 6 npogheccuonanvhoil oeamenvnocmu/
Information Technology in Professional Activities

OKy makcamut / Yueonan yenv/ Purpose

binim OGepy ToxipubeciHne KOHE FBUIBIMH-
3eprrey  Kbismerinae AKT-wHbl  Kosmanyaa
MarucTpaTypaHblH KY3BIPETTLTIrH
KaJIBINTACTBIPYFa  Heri3  OonaTelH — KociOu
KBI3METTE aKIapaTThIK-KOMMYHHUKAIHSITBIK
texnosorusiapasl (AKT) nmaiinanany OobIHIIA
O1timM, OUTIK, TaFIbLUIAD KYWECIH JaMBITY.

CdopmupoBaTth cucTeMy 3HAHUN, YMCHHN H
HaBBIKOB HCIOJIb30BAHUSA MH(POPMALMOHHBIX
1 KOMMYyHHMKalmoHHbIX TexHojoruii (MKT) B
npodeCCUOHATIbHON  JESTENbHOCTH,  YTO
SIBJIIETCS OCHOBOI1 (dopMupoBaHus
KOMIIETEHTHOCTH MarucTpa B IPUMEHEHHUU
HUKT B oOpa3oBaTenpHOM MpakTHKE WU
HAy4HO-HCCIIEI0BATEIbCKON JESTEIBHOCTH.

To develop a system of knowledge, skills, and
abilities in the wuse of information and
communication technologies (ICT) in professional
activities, which is the basis for developing the
master's degree program's competence in the
application of ICT in educational practice and
research activities.

OKbtmy nomubaiceci / Pezynomameut 00yuenus / Learning

out comes

Kypersl ¢oTTi  asiKkraraHHaH KeHiH Olrim
aJIylmbLIap

1) AKMmapaTThIK TEXHOJOTHUSJIApAbIH TYpPJIEpiH

KOHE oJIapAbIH OKY 1C-OpeKeTIHIe
KOJITAaHBUTYBIH TYCIHY.

2) Oky 1mpouleciH YHBIMIAcThIpy  YILIIH
KOMIIBIOTEPIIIK OaFjapiaManapibl MaijanaHa
oury.

3) AKT xonpmany apkpUIbl jko0anapabl a3ipiey
omiCTEPl MEH KYpaJapblH MEHTEPY.

4) 3amanayn UUQPIABIK TEXHOJOTHIAPBI
naiinanana OTBIPBIII, OKY MPOIIECiH
YUBIMIIACTBIPY.

5) Kacibu KbI3METTE UHTEPHET-
TEXHOJIOTUSUIAP/bI,  MYJIbTUMEIMSUIBIK — JKOHE
QJIEYMETTIK KBI3METTEP/Il KOJAaHy.

ITocse ycnemHoro 3apepuieHust Kypca
oO0yyaromuecsi OyayT

1) 3HaTh BU/JIBI MH(POPMALMOHHBIX
TEXHOJNIOTHH W WX  TpPUMEHEHHE B
00pa3oBaTeNbHON JAEATEIbHOCTH.

2) VYMerb HCNONB30BATh KOMIIBIOTEPHBIE
IporpaMMbl Il  OpraHu3alu  y4eOHOro
mporecca.

3) Bnamers MeromamMM M HMHCTPYMEHTAMH
pa3paboTku mpoekToB ¢ mpuMmenennem UKT.
4) OpraHu3oBbIBaTh y4eOHBIH MpoIecc C
MPUMEHEHUEM  COBPEMEHHBIX  LHU(POBBIX
TE€XHOJIOTHM.

5) [Tpumenars WHTEPHET-TEXHOJIOTHUH,
MyJIbTUMENA W COLMAIBHBIE CEPBHUCHI B
npodeccnoHanbHOM e TEIbHOCTH.

After successful
students will be
1) Understand the types of information
technologies and their application in educational
activities.

2) Be able to use computer programs to organize
the educational process.

3) Be proficient in methods and tools for
developing projects using ICT.

4) Organize the educational process using modern
digital technologies.

5) Apply internet technologies, multimedia, and
social services in professional activities.

completion of the course,




Kypcmuiy kvickawa mazmynst / Kpamkoe codepicanue kypca/ Course summary

Korampt aKnapaTTaHIbIpy: QJIEyMETTIK
npoiiecc xkoHe OHBbIH cunarramachkl. AKT-HbIH
TMIAKTUKAIBIK KAaCHETTepl MEH (DYHKIUSIIAPHI.
CabaxTsI KocTapiiayra apHaJFaH
Oarmaprmamanblk  KamTamachis  ety.  OKy
MaTepUaIIapelH  JaWbIHAAy  VOIH  KEHCe
TEXHOJIOTUSIIAPBIH KOJIJIaHy. AKpUT-O1
KapTachIMEH JKYMBIC KOHE OJIAPABI  OKY
YZepiCTepiH BU3yaIn3alUsIIayFa KOJIaHy.

MynbTUMEIMSUTBIK ~ JKOHE  BIHTBIMAKTACTHIK
TexHosorusuiapel.  bimim - Gepygeri AKT
JAMYBIHBIH TIEPCIIEKTUBAIIBIK OaFbITTaphI.

Nudopmaruzamust oOmecTBa: COIUATbHBIN
po1iecc u ero XapaKTEPUCTHUKHU.
HNunaktuueckue cpoiictBa u pyHkimu UKT .

[IporpammHble  cpenacTBa  IUTAHUPOBAHMS
y4eOHbIX 3aHATHNA. M cronb3oBaHne 0(hUCHBIX

TEXHOJIOT Uit JUIA IIOATOTOBKHU y‘Ie6HBIX
MaTc€puraioB. Pa6ora C MCHTAJIbHBIMHU
KapTaMnu n ux IMPUMCHCHUC JJIA

BH3yaJIM3allii YI€OHBIX IMPOIIECCOB.
MynpTUMEOMAa W TEXHOJOTHH COBMECTHOMU
paboTHI. [lepciekTuBHBIE  HampaBJCHUS
passutus UKT B oOpazoBaHuu.

The informatization of society: a social process and
its characteristics. The didactic properties and
functions of ICT.

Software for lesson planning. The use of office
technologies for preparing educational materials.
Working with mind maps and their application to
visualizing educational processes.

Multimedia and collaboration  technologies.
Promising areas of ICT development in education.

ITocmpexsusummepi / [locmpexeusumet/ Postrequisites

binim  Oepyneri  FBUIBIMH  3€pTTEYJICpAiH

oJlicHaMachkl MEH 9JIicTepi

Mertonomorus U METOIUKA
HCCae0BaHU B 00pa30BaHUH

Hay4YHBbIX

Methodology and Methods of Scientific Work in
Education

bazoaphama scemexuici / Pykosooumens npozpammer/ Programme manager

[Mywmeiiko T.C.

‘ HIymeiiko T.C.

| Shumeiko T.S.




binim oepyoezi unnosayusanvik npouecmep/Hunosayuonnsie npoyeccol 6 oopazosanuu/ Innovative Processes in Education

Oky maxcamul / Yueonan yenv/ Purpose

birim Oepyzaeri MHHOBAIUSIIBIK YAEPICTEPIIH
ozmicteMeci  Typaibl  TYCIHIKTEpIi  JaMbITy
HETi31HJE€ MarucTpaHTTapia oKy YIepiciHe
U PITBIK TEXHOJIOTHsIIap bl eHrizyre
OarpITTaIFaH WHHOBAIUS CaJIaChIH/IaFbl
KY3bIPETTUTIKTEPI IAMBITY.

Ha OCHOBE pa3BUTHUA MTOHUMAaHHUS
METOJI0JIOTUY MHHOBALMOHHBIX IPOLIECCOB B
oOpa3oBaHuu chOpPMUPOBATH Y MaruCTPAHTOB
KOMIIETEHIIMM B cdepe  HMHHOBAILUH,
HampaBlIeHHbIE Ha BHEApPeHUE UU(POBBIX
TEXHOJIOTHI B 00pa30BaTeNIbHBINA POIIECC.

Based on the development of an understanding of
the methodology of innovative processes in
education, to develop in master's students
competencies in the field of innovation aimed at
the implementation of digital technologies in the
educational process.

Oxvimy namuorceci / Pesynomamut 06yuenus / Learning out comes

Kyperbsl coTTi asikraranHaH KeiiH Olrim
alymbLiap

1) bimim Oepyjaeri MHHOBAIUSHBIH TCOPHSIIBIK
YKOHE 9IICTEMEITIK HeTi3/IepiH Oy )KoHE TYCiHY;
2) binim Oepyzaeri THHOBAIMSIIBIK, POLIECTEPIH
TEOPHUACH MEH TapUXBIH OLTY;

3) bimim OepyaiH opTypil JEHreisnepine
WHHOBAIIMSUIBIK ~ TEXHOJNOTHSUIApAbl  €HTI3Y
MEePCIEeKTUBAJIAPBIH TYCIHY;

4) Oky yAepicinae MHHOBAIIUSIIBIK
TEXHOJIOTHSIIAP/IbI UIrepUIeTy KypaslapbiH 01Ty
KOHE Malanany;

5) NHHOBAIMSUITBIK UQPIIBIK TEXHOIOTUSTIAPIBI
KETIK MEHIepy »oHE oJlapJbsl OKy YJAepiciHe
€HT13Yy.

ITocJie ycnemHoro 3aBepiieHust Kypca
oOy4aromuecst OyayT

1) 3HaTh U  NOHUMAaTh  TEOPETUKO-
METO0JIOIMYECKYI0 OCHOBY MHHOBAIIMOHHOMN
JeSITeIbHOCTH B 00pa30BaHNH;

2) 3HaThb TEOPUIO M MCTOPUIO PA3BUTHUS
MHHOBAIIMOHHBIX IIPOLIECCOB B 00pa30BaHUY;
3) oOco3HaBaTh MEPCIEKTHUBBI BHEAPEHUS
MHHOBAIIMOHHBIX TEXHOJIOTUH Ha Pa3IMYHBIX
YPOBHSIX 00pa3oBaHMs;

4) 3HaTh M MHCNOJNB30BaThb HMHCTPYMEHTHI
MIPOJBUKEHNSI MHHOBALIMOHHBIX TEXHOJIOTHH
B 00pa30BaTEILHOM IIPOIIECCE;

5) BiageTb MHHOBAIMOHHBIMH IM(PPOBBHIMU
TEXHOJIOTHSIMM M OCYIIECTBISATh  HX
BHEIpeHHE B 00pa30BaTeNIbHBIN IpoIiecc.

After successful
students will be
1) Know and understand the theoretical and
methodological basis of innovation in education;

2) Know the theory and history of innovation
processes in education;

3) Understand the prospects for implementing
innovative technologies at various levels of
education;

4) Know and use tools for promoting innovative
technologies in the educational process;

5) Be proficient in innovative digital technologies
and implement them in the educational process.

completion of the course,

Kypcmuiy kbickawma mazmynot / Kpamkoe cooepicanue kypca/ Course summary

VIHHOBaITUSIHBIH, TEOPUSUIBIK JKOHE OJ1iCTEMENIiK
Heriznemeci.  [lemarormkanblk ~ WHHOBANUS
FBUIBIM peTiHge. binim oepynai
TEXHOJIOTUSUIAH]IBIPY TPOLECi, OHBIH MOHI MEH
cunarramacel. biiMm Oepyneri neaaroruKanbiK
TEXHOJIOTHSIIAP, OJIAPBI )KoOaay sxoHe Oaranay
Kputepuitnepi. Mobunbai okeiTy. BupTyanasi
’KOHE TOJIBIKTBIPBIIFAH IIbIHABIK. KalllbIKTBIKTaH

TeopeTtuko-MeTogon0ruyeckoe 0OOCHOBaHHUE
I/IHHOBaHHOHHOﬁ OCATCIIBHOCTH.
[legarornyeckass WHHOBAaTMKAa KaK HayKa.
[Iponecc TexHOMOTH3aMKU 00Pa30BaHUS, €ro
CYHIHOCTh U ocoOeHnHocTu. [lemarormueckue
TEXHOJIOTHH B o0pa3oBaHuH, 170
MNPOCKTUPOBAHUC U KPUTCPHUU OLCHUBAHMUA.
MobOwipHOEe oOyueHue. BuptyanpHas wu

Theoretical and methodological justification for
innovation. Pedagogical innovation as a science.
The process of technologization of education, its
essence  and  characteristics.  Pedagogical
technologies in education, their design and
evaluation criteria. Mobile learning. Virtual and
augmented reality. Distance learning and its
platforms. The role of Al in education.

9




OKBITY JKOHE OHBIH Matdopmanapsl. bimiM | JOTOTHEHHAs peanbHOCTh. JlMCTaHIIMOHHOE
oepyneri Al peni. oOydeHue, mIaThoOpMbl IJIs €r0 peaTr3alui.
Posie IU B 0Opa3oBaHum.

Iocmpexeusummepi / Ilocmpexsusumwt/ Postrequisites

binim  Oepyameri  FhulbIMH  3eprTTeysiepiiH | Meromonorus u Meroaumka — HayuHbix | Methodology and Methods of Scientific Work in

oJlicHaMachl MEH 9JIicTepi Hccae0BaHui B 00pa30oBaHUH Education
bazoaprama scemexwiici / Pykosooumens npozpammer/ Programme manager
Iymeiixko T.C. | Ilymeiixo T.C | Shumeiko T.S
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binim oepyoezi 2vl1vimu 3epmmeynepoin a20icnamacel meH a20icmepi/ Memoooo2usa u MemoouKka HAyYHbIX UCCe008aHUIL 8 00pa3zoeanuu
Methodology and Methods of Scientific Work in Education

OKy makcamut / Yueonan yenv/ Purpose

Maructpanrrapna OiniMm  Gepy — caiachlHAa
FBUIBIMU-3€PTTEY JKYMBICTapBIH JKYPTi3y, COHBIH
immiHAe AepekTepal  i3ley, Tanjay  OKoHE
UHTEpPIIpETalusIay, COH/1ali-aK 3epTTey
HOTIKEJIEPIH YChIHY KY3BIPETTEPiH TaMBITY.

Cdopmuposathb y MarucTpaHTOB
KOMIICTCHIIMM  JUIi  TPOBEIEHHS HAy4YHO-
HCCIIeIOBATENILCKON  paboTel B obOnacTu
o0pa3oBaHMs, BKJIIOYas TIIOMCK, aHaIHU3 M
HHTEPIPETAIHIO JTQHHBIX, a  TaKKke
MIPEJICTABICHUE PE3YJIbTATOB UCCIICTOBAHHIA.

To develop competencies in master's degree
students for conducting research work in the field
of education, including searching, analyzing and
interpreting data, as well as presenting research
results.

Okbtmy naomuoiceci / Pezyiomamel 00yuenus / Learning out comes

Kypcrbl coTTI asikraraHHaH KeiiH Outim
aJIymbLiap

1) FBUIBIMH 3epTTEY OMICTEMECIHIH Heri3/IepiH
KOHE OHBIH Telarorukaga  KOJJIAHBUTYBIH
TYCiHY.

2) memaroruKalibIK MOceseNiepl Taljgay >KoHe
oJlapAbl eIy /IiH FhUIBIMU TOCUIAEPIH d3ipIiey.
3) memaroruKajblK 3epTTeyJIepAe TEOPHUSIIBIK
KOHE SMITUPHUKAIBIK SIICTEPAl KOIIaHYy.

4) nmepexTepal  Taijayra — MaTeMaTHUKAIbIK
CTaTUCTUKAHBI KOJIJaHY.

5) [I€arOTUKAJIBIK AKCTIEPUMEHT
OarmapiamanapblH  d3ipiey JKOHE  OJIap/AblH

HOTHKEJIEPIH OKY TOXKIpHOEeciHe eHri3y.

ITocne ycmemHoro
o0yyaromuecsi OyayT
1) moHUMATh OCHOBBI METOIOJOTMU HAYYHBIX

3aBeplIeHHsl Kypca

UCCIEOBAaHUM W WX  IPUMEHEHUE B
Ne/1aroruke.

2) aHaJIU3UPOBAThH IeJaroru4ecKue
npobiemMsl UM pa3pabaThiBaTh  Hay4yHbIE

MOJIXOJIbI K UX PELICHHUIO.

3)  ucmonp30BaThb ~ TEOPETUYECKHE U
SMIUPUYECKHUE METOJbl B MEAArorn4ecKux
UCCIIEIOBaHMSIX.

4) TOpUMEHATh METOAbl MaTeMaTUYEeCKOU
CTaTHCTUKH JUIsl aHAJIN3a JaHHBIX.

After successful
students will be
1) understand the fundamentals of scientific
research methodology and its application in
pedagogy.

2) analyze pedagogical problems and develop
scientific approaches to their solutions.
3) use theoretical and empirical
pedagogical research.

4) apply mathematical statistics to data analysis.

5) develop pedagogical experiment programs and
implement their results in educational practice.

completion of the course,

methods in

Kypcmuiy kbickawma mazmynot / Kpamkoe cooepicanue kypca/ Course summary

[Temarorukanslk 3epTTEYJICPAIH SIICHAMAIIBIK
Heri3nepl. OMIMPUKAIBIK 3EpTTeYy OHICTEpI.
Teopusiibik 3epTTey daicTepi.

5) pa3zpabaThiBaTh MIPOTPaMMBI
MeJarornyeckoro SKCIepUMEHTa U BHEIPSTH
€ro  pe3yiabTaThl B 00pa30BaTENbHYIO
MIPAKTHUKY.

MeTtononornyeckue OCHOBBI
Mearornyeckoro  MCCIeA0BaHUs. MeTo b
OMIUPHUUYECKOTO  yPOBHS  HCCIEIOBaHUS.

Teopernueckne METOIbI UCCIIEIOBAHUSI.

Methodological foundations of pedagogical
research. Empirical research methods. Theoretical
research methods.

Ilocmpexsusummepi / [locmpexsuszumwl/ Postrequisites

TarplIbIMIaMaaH 6Ty  MEH

Maructpiik | HayuHo-mcciegoBarenbekas

pa6ora | Research work of a master student, including
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JCCEPTALUSHBI

MarvuCTpaHTThIH FBUIBIMH-3CPTTCY KYMBICHL

OpbIHAAY AbL

KaMTUTBIH | MaruCTpaHTa,

JMCCEPTALUH

BKJIrO4as

IIPOXOXKACHHE

CTaXXUPOBKK M BBIIIOJHCHUC MaFHCTepCKOI;'I

internship and writing of Master's thesis

bazoaphama sicemexuici / Pykosooumens npozpammut/ Programme manager

[Mywmeiiko T.C.

ymeiixo T.C.

| Shumeiko T.S.
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binim oepyoezi maooenu-mapuxu ricane Kvizmemmik a0icmep/ Kyroemyprno-ucmopuueckuii u oesameibHoCMHbLIL ROOX00bl 8 00pA306aAHUU
Cultural-Historical and Activity Approaches in Education

OKy makcamut / Yueonan yenv/ Purpose

Maructpatypana 6isim 6epy aicTremeci Typasl
TYCIHIKTI KaJIBITITACTHIPY, OHBIH 1IIIHAEC MOJCHU-
TapuxXyd IKOHE  MEJArOTUKAIBIK  IPOIECTiH
HOTIDKEIIEpIH JKo0asiay, YHBIMIACTBIPY JKOHE
Oarayayarbl MOJICHU-TAPUXH JKOHE 1C-OpPEKETKE
HETI3/IeNTeH TOCUIAEPMIH POJiiH, COHJal-aK
onmapaplH ~ Oimim  Oepy  TeOpHACHl  MEH
TOKIPUOCCIHACTT  OMICTEMENIK  TOCUIAEP.IiH
0ipiH-0ipi TONBIKTHIPYIIBI OipIIriHAET1 OpPHBIH
TYCIHY1 TaMBITY.

CdopmupoBaTh y MarucTpaHTOB IMOHUMAaHHE
METOA0JIOTUH oOpa3zoBaHus, BKJIFOYAst
OCO3HaHUE POJU KYJIbTYPHO-UCTOPUYECKOIO
u JEATETbHOCTHOTO MO/IXO/0B B
MIPOCKTUPOBAHUH, OpraHu3aIu u
OLICHUBAHUU PE3YJBTATOB ME€JArOTUYECKOTO
mporecca, a Takke HMX  MecTa  BO
B3aUMOIOTIOIHSIOLEM €MHCTBE
METOAOJOTUYECKUX TOAXOJA0B B TEOPUH H
MpaKTUKe 00pa3zoBaHUsl.

To develop in master's students an understanding
of educational methodology, including an
awareness of the role of cultural-historical and
activity-based  approaches in the design,
organization, and evaluation of the results of the
pedagogical process, as well as their place in the
complementary  unity ~ of  methodological
approaches in the theory and practice of education.

Okbtmy nomuoiceci / Pezynomamet 00yuenusn / Learning

out comes

Kyperbl coTTi agKTaraHHaH KeiliH Ourim
aJymbLiap

1) binim Gepy omicTeMeCiHIH HETI3ZIEpiH KoHE
OHBIH K3C10M-TIeJarOrUKaJIbIK KbI3METTET1 POJIiH
011y *KoHE TYCIHY;

2) MojieH-TapuXH JKOHE OPEKETKE HEri3JIeNreH
TOCUIAEPAIH TEHE3UCIH, OHBIH IMIIHJE OCHI
TOCUIZEpAl  d3ipiieyAe  TICHUXOJOTHUS  MEH
Ne/IarOrMKaHblH TE€HETUKAJBIK OaillaHbICTapbIH

oury;

3)  MoneHu-Tapuxu  KOHE  IC-OpeKeTKe
HET13eNIreH TOCUIIEPIIH MPaKTUKAJIBIK
MaHbI3IbIIBIFBIH JKOHE OJapAbIH MeJarorukaibK
MPOIIECTIH HOTHKEJEPIH x)obanay,

yHBIMIACTBIPY JKoHE Oarajayaarsl peliiH TYCIHY;
4) TlemarorukanblK TOKipuOEIEe MOIECHU-TAPUXU
KOHE 1C-OpEeKeTKE HETI3/IeNITeH Ko3KapacTap.IblH

ITocsie ycnemHoro 3apepuieHust Kypca
oO0yyaromuecsi OyayT

1) 3HaThb ¥ MOHMMAaThb OCHOBBI METOJOJIOTHH
oOpa3oBaHMs U €€ pojib B MpodeccroHaIbHO-
Ne1arorMyecKon AeATeIbHOCTH;

2) 3HATh I'€HE3UC KYJbTYpPHO-HUCTOPUUYECKOTO
U JeSITeIbHOCTHOTO TOAXOJIOB, BKIJIIOYAs
TCHETUYECKUE CBSI3M TICUXOJIOTUW W TEAaro-
TMKH B Pa3BUTHH Ha3BaHHBIX MOJIXO0B;

3) ToOHMMATh NPAKTUYECKYI0 3HAYMMOCTH
KYJIbTYpHO-UCTOPUYECKOT0 U JIeATEIbHOCTHO-
rO MOJXOJ0B, UX POJb B B MPOEKTHPOBAHHUH,
OpraHu3allii ¥ OLEHUBAHUU PE3YJIbTAaTOB
Me1IarorMuecKoro nporecca;

4) 00OCHOBBIBATh [IPUMEHEHUE u
UCTIOJIB30BATh OCHOBHEIE MTOJIOKECHHUS
KYJIbTYpHO-UCTOPUYECKOT'0 U JIeATEIbHOCTHO-

After successful
students will be
1) Know and understand the fundamentals of
educational methodology and its role in
professional and pedagogical activity;

2) Know the genesis of the cultural-historical and
activity-based approaches, including the genetic
connections between psychology and pedagogy in
the development of these approaches;

3) Understand the practical significance of the
cultural-historical and activity-based approaches
and their role in designing, organizing, and
evaluating the results of the pedagogical process;

4) Justify the application and use of the
fundamental principles of the cultural-historical
and activity-based approaches in pedagogical
practice;

completion of the course,

ipremi PUHIUIITEPIH KOJIIaHy MEH | TO IOJXO/I0B B IE€arOru4ecKoi MpaKkTHKE, 5) Have the ability to structure interactions and the
naiianany bl HeTi3ey; 5) obmamath cmocoOHOCTRIO BhICTpamBath | educational process as a whole, taking into account
5) A TaMHBIH TICUXUKAJIBIK JaMy | B3aUMOJICHCTBHE M 00pa30BaTEIbHbIH the laws of human mental development and the
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3aHJBUIBIKTAPBIH JKOHE OKYIIBLUIAPIBIH JKaKbIH
JaMy  alMarblH  €CKepe  OTBIPHIN,  ©3apa
OPEKEeTTECTIK MEH XKaJIbl OKY-TopOue MpoLeciH
KYpBUIbIMIa# 0151y Ka0iaeTi 00TyHI.

IPOLIECC B LEJIOM C YU4E€TOM 3aKOHOMEpPHOCTEN
NICUXMYECKOTO Pa3BUTHS YEIOBEKA M 30HOU
ONMKafIIero pa3BUTHs 00YYArOIINXCA.

zone of proximal development of students.

Kypcmuiy kvickawa mazmynst / Kpamkoe codepicanue kypca/ Course summary

oicreMe FBUIBIMU KYOBLIBIC JKOHE
MPAKTUKAIBIK ~ MEJAarOTHKANBIK  KbI3METTIH
KOHIIENITYaJIbl HETi31 peTinae. MoaeHu-Tapuxu
KOHE IC-OpPEKETKE HETI3JeNTeH TOCULAEPAiH
cunarramachl. biiM Oepyaeri MoACHH-TapUXH
KOHE 9PEKETKE HETI3eNTeH TOCUIIePAl JaMBbITy.
Kazipri OimiM Oepyaeri MoIEHU-TApUXH IKOHE
OpeKeTKe HEeTi3/IelreH Ke3Kapac.

Merononoruss Kak Hay4YHbld (EHOMEH W
KOHIICNITIIAJIbHAsE ~ OCHOBAa  IMPAKTHYECKOU
MeJarornyecKon NEeSATEIbHOCTH.
XapakTepucTuka KyJbTypPHO-UCTOPUUECKOTO
U JeATEeIbHOCTHOrO noaxonoB.  PazBurue
KYJbTYPHO-UCTOPUYECKOTO U JIEATEITHbHOCT-
HOTO MOAXO0/0B B 00pazoBanuu. KynbTypHO-
HUCTOPUYECKUN U JIEATEIIbHOCTHBIN MOAXO/l B
COBpPEMEHHOM 00pa30BaHUMU.

Methodology as a scientific phenomenon and the
conceptual basis of practical pedagogical activity.
Characteristics of the cultural-historical and
activity-based approaches. Development of the
cultural-historical and activity-based approaches in
education. The cultural-historical and activity-
based approach in modern education.

Hocmpekeusummepi / Ilocmpekeusumul/ Postrequisites

TarpuibIMIaMazaH  ©TY  MEH  MarucTpIliK
JACCEPTALUSHBI OpPBIHAY JIbI KaMTHUTBIH
MAaruCTPAHTTBIH FBUIBIMU-3EPTTEY KYMBICHI

HayuHo-uccnenoBarenbckas pabota
MarucTpanra, BKJIrO4asd MMPOXOKACHUC
CTOXUPOBKH U BBINIOJHCHUE MAaruCTEPCKOM
JIMCCePTALIUH

Research work of a master student, including
internship and writing of Master's thesis

bazoaprama scemexwiici / Pykogooumenv npozpammul/ Programme manager

[Mywmeiiko T.C.

‘ HIymeiiko T.C.

| Shumeiko T.S.
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2 2 OKY KbLIbIHA APHAJIFAH JJIEKTUBTIK MIHAEP / DJIeKTUBHbIE JUCUMILIMHBI 1J1A 2 roga ooy4uenusi/ Elective courses for year

binim oepyoezi SMART mexnonozuanapw/ Smart mexunonocuu ¢ oopazoseanuu/ Smart Technology in Education

Oky maxcamul / Yueonan yenv/ Purpose

Crynentrepain SMART  texHonorusapbiH
naiiianana OTBIpBIN, OuLTiIM Oepy Ma3MyHBIH
Oipimecim  KypyJabl, HMHTEPHET  KbI3METTEpl

Heri3iHAe OIpJIeCKeH OKBITYIbl KOHE AallIbIK
OuriMm Oepy pecypcTapblH TalganaHyIbl Koca
alFaHga, OKYy TPOIECIH JKeTUipy KaOiineTiH
JIAMBITY.

CdopmupoBaTh CIIOCOOHOCTH 00YYaIOIIUXCS

COBEpIICHCTBOBAaTh Y4eOHBIM TpoIrecc ¢
HCITOJIb30BaHUEM SMART-TexHOIOTHH,
BKJIIOYAst COBMECTHOE (dbopMupoBaHue

00pa3oBaTENPHOr0 KOHTEHTA, KOJJICKTUBHOE
oOyueHue Ha 0a3e HHTEPHET-CEPBUCOB M
UCIIOJIb30BaHUE OTKPBITHIX 00Pa30BaTEIBHBIX

peCypcoB.

To develop students’ ability to improve the learning
process using SMART technologies, including the
joint creation of educational content, collaborative
learning based on Internet services, and the use of
open educational resources.

Oxvimy namuorceci / Pesynomamut 06yuenusn / Learning

out comes

Kyperbl coTTi  asgikTaraHHaH KeiliH Outim
aJIylbLiap

1) SMART 6inimM Gepy MeH TE€XHOJOTHUsIapbl
JAMBITY IbIH HET13r1 uzesIapsl MEH
TEH/ICHIMSUIAPBIH TYCIHY;

2) oky ToxipuOeciHae amblK OiriM  Oepy
pecypcTapbiH Nal1aJaHyFa;

3) oynrteik kbi3MerTepai (Google Docs, cana
KapTayiapsl, CKpUHKacTTap  oHe  T.0.)
naiianana OThIpbIN, MAa3MYH/JIBI OipJiecin jkacay
JaFAbUIapbIH MEHTEPY;

4) Oimim Oepy opTacbiHIA OipJIECKEH OKBITY

KoHE  e3apa  Oarajmay  TEXHOJOTHSJIAPBIH
KOJI/IaHy;
5) SMART TexHonorusuiapelH mnaiifanaHa

OTBIPBIN, DIEKTPOHIBIK KypcTapiabl xobanay
YKOHE €HT13Y.

IlocJie ycnemHoro 3aBepiieHust Kypca
o0yuarmuecs OyayT

1) 3HaTh OCHOBHBIE UJAEH U TEHJCHIIUU
pa3BuTHUA SMART-o6pa3zoBanus u
TEXHOJIOTHIA;

2) UCHoJb30BaTh OTKPBIThIE 00pa3oBaTelh-
HBIE pecypchl B 00pa30BaTeNbHON MPAKTHUKE,
3) BnafeTh HaBBIKAMH COBMECTHOTO CO3/IaHUS
KOHTEHTa C HCIOJIb30BAaHUEM OOJIAUYHBIX
cepBucoB (Google Docs, MeHTanbHbIE KapThl,
CKPUHKACTBI U Jp.);

4) TPUMEHATH TEXHOJOTUU KOJIIEKTUBHOTO
oOy4eHHUs ¥ B3aUMHOTO OIICHWBAHHS B
o0pa3oBaTeNbHON Cpefie;
5)  TpoeKTHUpOBaTh U
JNEKTPOHHBIE KYpPCHI C
SMART-TeXHOJIOTHH.

peann30BbIBaTh
HCIOJIb30BAHUEM

After successful
students will be
1) understand the key ideas and trends in the
development of SMART education and
technologies;

2) utilize open educational resources in educational
practice;

3) possess skills in collaborative content creation
using cloud services (Google Docs, mind maps,
screencasts, etc.);

4) apply collaborative learning and peer assessment
technologies in the educational environment;

5) design and implement e-courses using SMART
technologies.

completion of the course,

Ilpepexsuzummepi / Illpepexsuzumot / Prerequisites

Kocibu Kp13MeTTeri akmapaTThIK TEXHOIOTHUIIAP

WudopmaroHHbie TEXHOJIOTUH B
npodecCHOHABHOM eI TENbHOCTH

Information Technology in Professional Activities

Kypcmoty Kbickawa mazmynut / Kpamkoe cooeprcanue kypca/ Course summary
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SMART 6inim 6epy nerizzuepi. [lemaroruxansik
TexHoyorusiap JkoHe omapasl SMART Oinim
Oepyze Konnany. Amslk OiximM Oepy pecypcrapbl

OcHoBBI SMART-o0pa3oBanus.
[lemarormueckue  TEXHOJIOTMHM M HX
IIPUMEHEHNE B SMARTo6pa3oBanuu

Fundamentals of SMART education. Pedagogical
technologies and their application in SMART
education. Open educational resources and their

xkoHe  omapasl  Kommany.  Okeity  MeH | OTKpbeITBIE 0oOpasoBatenbHble pecypehl u ux | application. SMART technologies in teaching and
Oaranayarsl SMART TEXHOJIOTHSUIAPHI. | IPUMEHEHHUE SMART-texnonoruu B | assessment. Remote implementation of an
DIEeKTPOHIBIK KYPCThl KAIIBIKTBIKTAH €Hri3y. | oOyueHun u omenuBanuu  Jlucraniumonnas | electronic  course. The multifunctionality of
SMART TEXHOJIOTHSUIAPBIHBIH KeIl | peau3aius 3JIEKTPOHHOTO kypca | SMART technologies.
(O YHKIIMOHAJABIFBI. MHoro(yHKITMOHAIBHOCTD SMART-
TEXHOJIOTHI1

ITocmpexsusummepi / [locmpexeusumept/ Postrequisites
TarpuibIMIaMagan 6Ty  MeH  MarucTpiik | HaydHo-ucciiemoBaTenbckas padora | Research work of a master student, including
JMCCEPTAIUSHBI OpBIHIAY/IbI KaMTHUTBIH | MAarHCTPAHTA, BKJIIOYAst npoxoxkacuue | internship and writing of Master's thesis

MAarvuCTpaHTThIH FBUJIBIMHU-3CPTTCY KYMbBICHI

CTQXUPOBKM M BBINOJIHEHUE MarucTepcKon
JUCCEPTAITHT

Bazoapnama scemexuici / Pykoeooumens npozpammer/ Programme manager

[Iywmeiixo T.C.

‘ [ywmetiko T.C.

| Shumeiko T.S.,
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Humennexkmyanowvl aknapammulk sycyienepoiy apXumeKmypacol HeoHe UHHCEHEPUACH/APXumexmypa u UHIHCeHePUa UHMe1eKMYaibHbIX
ungopmayuonnvix cucmem /Architecture and Engineering of Intelligent Information Systems

Oky maxcamul / Yueonas yenv/ Purpose

Marucrtparypa cryaentrepiniy | ChopmupoBars y maructpantoB kommereH- | TO develop master's degree students’ competencies
UHTCJUICKTYalIbl  aKMapaTThIKk  Kydenepai | uuu B cdepe mpoektupoBanuss u ucnoinb- | In the field of design and use of intelligent
Kobamay JKoHe MaiifagaHy okoHe  OilTiM | 30BaHHS MHTEJUICKTyajbHbIX HH(popmanuon- | information systems and knowledge engineering
HHKEHEPHSCHI  CaaChIHAarbl  KY3BIPETTEPIH | HBIX CHCTEM U MHXKCHEPUH 3HAHHIA
JAMBITY

OKbtmy naomuoiceci / Pezyiomamet 00yuenus / Learning out comes
Kyperbl corri askraranHan Kkeiiin 0Oigim | ITocsie ycmemHoro 3aBepiieHust Kypca After successful completion of the course,
aJIymbLiap odyuarommecst OyayT students will be
1) WnremamexTyanaabl akmaparThlK >Kyihenepmid | 1) 3Hath kiaccubukanumio u apxutekTypy | 1) Know the classification and architecture of
(UIXK) KJIACCU(UKAIUSICHI MEH | MHTEJUICKTYaJIbHBIX undpopmanmonnsix | intelligent information systems (I1S);
ApXHUTEKTYPAChIH OLTy; cucrem (MUC); 2) Understand knowledge representation in 11S;
2) 11S-Te 6inim Gepyi TyciHy; 2) mnonmMarh Bompockl mpexacrasinenus | 3) Know the structure and design stages of expert

3) DOKchepTTiK >KyHenepAiH KYpbUIBIMBI MEH
x)obanay Ke3eHIepiH OUTy »oHEe capanTaMalibIK
KyHenepi a3ipiey;

4) 1IS xyilecinne nepekTepll eHAey SIicTepl
MEH KypaJliapblH MEHIepY;

5) biniM MHXEHEpUSACHIHBIH HETI3JEpIH JKOHE
O1TiMIl iy 9IIiCTepiH OlTy JKOHE TYCIHY.

3Hanuii B UUC;
3) 3HaTh CTPYKTYpY U 3Tambl IPOEKTUPOBAHUS

OKCIICPTHBIX CHUCTEM, pas3p abaThIBaTh
OKCIICPTHBIC CUCTEMEI;
4) BJIaJACTH METOdaMU u cpeacTrBaMu

WHTEJUICKTyaIbHOTO aHanu3a nanubix B UUC;
5) 3HaTh W TOHMMATh OCHOBBI WHXXEHEPUU
3HAHWM, BIAAETh METOJIAMH U3BJICYEHUS
3HAHUM.

systems, and develop expert systems;

4) Be proficient in data mining methods and tools
in lIS;

5) Know and understand the fundamentals of
knowledge engineering and knowledge extraction
methods.

Ilpepexeusummepi / [Ipepexeusumot / Prerequisites

[TegarorukanslK 3epTTeyiep MeH eimeMaepaiH | Meromonorus negarorndeckux | Methodology of Pedagogical Research and
amicremeci WCCIEA0BaHUN M M3MEPEHUN Measurement
Kypcmuiy kvickawa mazmynot / Kpamkoe codeprcanue kypca/ Course summary

WuTemnekTyanapt aKmapaTThIK xyienep: | Unmennexmyanvhvie unpopmayuonneie Intelligent  information  systems:  concept,
TYKBIPBIM/IAMACHI, KIIACCU(UKALIUSACHL, | cucmemsi: IMOHUATHE, knaccudukanus, classification, intelligent interface, and
WHTEIUICKTYaJIIbI nHTEepdeiic KOHE | MHTEIUICKTYaTbHBIN unrepdeiic, development tools for intelligent information
MHTEJUICKTYalIbl  aKMapaTThIK  JKYHelepAi | MHCTpyMEHTallbHble — cpeacTBa  paspabotkd Systems. Knowledge representation in IS and
azipaey Kypamgapsl. [IS-te OimimMai YChIHY KOHE | HHTE/UIEKTYaIbHBIX unpopmannonnsix| knowledge  representation  models:  logical,
OlmiMai  Kepcery  yAriepi:  JIOTHKAIBIK, | cucteM. [Ipeocmaenenue 3nanuti ¢ HMHC u production, semantic, and frame-based.
OHJIPICTIK, CEMAaHTHKAIBIK JKOHE (Qpeiimre | moderu npeocmaesnenusi 3nanuil. norudeckas, Expert systems: their purpose, structure, and
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HET13/Ie/ITCH.

CapantamanblK JKyHenep: oJapIblH MaKCaThl,
KYpPBUIBIMBI KOHE JTamy Kesennaepi. Jlepekrepni
OHJIIpY: JEpeKTep KOMMasaphl, TEXHOJIOTHsIIAp
KOHE JICPEKTEp/ll OHJACYre apHaJIFaH CHTi3y
Kypajuapebl.

biniM wWHXXEHepHACHIHBIH Heri3zepi. Herisri
yFBIMJIap: OUTIM HMHXKEHEPHUSCHI, OUTIM cajiachl.
MammHanbIK OKBITY: TY)KBIPBIMIAMaHBIH MOHI,
OHBIH TapUXbI )KOHE Ka3ipri JKarJaibl.

MPOIYKIIMOHHAsS, CEMAaHTUYECKasi, PperiMOBasl.
Oxcnepmuvle  cumemvl: WX Ha3HAuYCHUE,
CTPYKTYypa U JTambl  pa3pabOTKH.
Hnmennexmyanvhoiu ananus OAHHbBIX:
XPaHWINILA JAHHBIX, TEXHOJIOTUH U CPEJICTBA
peai3allii  MHTEIJICKTYaJbHOTO  aHaiu3a
JTAHHBIX.

Ochnogvl  uHocenepuu  3Hanut. (OCHOBHBIC
TIOHSATHSA: UHKEHEPHS 3HAHUH, 1T0JIC 3HAHUM. .
Mawunnoe ob6yyeHue: CYHNIHOCTb TOHSTHUSA,
HCTOPHSI €ro CTAHOBJIEHUS M COBPEMEHHOE
COCTOSIHHE.

development  stages. Data
warehouses, technologies, and
tools for data mining.

Fundamentals of knowledge engineering. Key
concepts: knowledge engineering, the field of
knowledge. Machine learning: the essence of the
concept, its history, and its current status.

mining:  data
implementation

Hocmpexsusummepi / [locmpexsusumat/ Postrequisites

TarpulbIMIaMazaH  ©TY  MEH  MarucTpIIiK
JCCEPTALUSHBI OpPBIHAAY JIbI KaMTHUTBIH
MAaruCTPAHTTHIH FBUIBIMU-3EPTTEY KYMBICHI

HayuHo-uccnenoBarenbckas pabora
MarucTpanra, BKJIrO4asd MMPOXOKACHUC
CTOXUPOBKH U BBINIOJHCHUE MAaruCTEPCKOM
JIMCCePTALIUH

Research work of a master student, including
internship and writing of Master's thesis

bazoapnama scemexuici / Pykosooumens npozpammst/ Programme manager

[Mywmeiiko T.C.

| ymeiio T.C.,

| Shumeiko T.S.,
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Moobunvoi okbimy xcone supmyanovt wibthovik/Moounvnoe odyuenue u gupmyanvuasn peanvnocms/Mobile Learning and Virtual Reality

OKy makcamut / Yueonan yenv/ Purpose

MoOWIbi  OKBITYIBIH  OHE  BHPTyauasl | 3yuuTh TeopeTuko-meroposorudeckue | To study the theoretical and methodological
IIBIHABIKTEIH  TCOPHSUIBIK JKOHE OMICTEMENIK | OCHOBBI MOOWIBHOTO 00yucHHS u | foundations of mobile learning and virtual reality,
HETi3/1epiH 3epaerney, BUPTYaJIJbl | BAPTYAIILHOM peajbHOCTH, O3HakomuThes ¢ | become familiar with programs for creating virtual

3epTXaHanapisl  Kypy OarmapiamaiapbIMEH | IporpaMMmaMu Ui co3[aHus BHpTyanbHbIX | laboratories, and develop competencies for creating
TaHBICY KOHE BUPTYAIIbl 3epTXaHaNapabl Kypy | 1aboparopuii, copmupoBars komnereHuuu | Virtual laboratories
KY3BIPETTEPiH JaMBITY. 110 CO3/IaHHIO BUPTYAJIBHBIX J1abopaTopuii

Okbimy namusiceci / Pezynomamot ooyuenusn / Learning outcomes

Kypcrol CoTTI assiKTaFaHHAH keiiin | ITociie ycmemHoro 3aBepimeHusi Kypcea | After successful completion of the course,
oliMasymbLIap: odyuaromuecst OyayT: students will be:

1) MoOwunbai OKBITYABIH JKOHE BHPTyaiasl | 1) 3HaTh M HOHUMATh TeopeTnyeckre ocHOBEI | 1)  Know and understand the theoretical
IIBIH/IBIKTHIH TEOPHUSUIBIK HETI3epiH Ouly jkoHe | MoOwibHOro oOyueHuss W  BupryaibHoii | foundations of mobile learning and virtual reality;
TYCiHY; peanbHOCTH; 2) Master technologies for interaction and
2) VR/AR kochIMInanapbisia MyJIbTUMOIAIbIbI | 2) BIaJeTh TEXHOJIOTUSIMU B3auMo ieiicTus u | perception of multimodal users in  VR/AR
naiananymblIapablH ©3apa OPEKEeTTeCYyl MEH | BOCIIPHUSTHS MyJIbTUMOATBHBIX | applications;

KaOBLIIaybIHBIH MIECOEPITiK TEXHOIOTUSIIAPHI; noJsib3oBareneii B VR/AR npunoxenuii; 3) Use computer vision methods and algorithms to
3) Cenimai, mon  VR/AR xonmanbamapeia | 3) wucmons3oBath MeToabl W anroputmbl | design reliable, accurate VR/AR applications;
kobajay YIINiH KOMIBIOTEPIIK KOpy OAicTepi | KOMIBIOTEPHOTO 3peHHUSI npu | 4) Master the basic concepts of creating
MEH aJITOPUTM/ICPiH Maiianany; KOHCTPYHPOBAaHWU HAJICKHBIX, KOPPEKTHBIX | communication dialogues and design methods
4) amaM MeH MallMHAaHBIH e3apa opekerrecy | VR/AR npuoxenwii; from the perspective of the communication process
nporeaypanapbl IeHOepiHAe KOMMYyHHKalus | 4)  BiIaJeTh  OCHOBHBIMH  KoHIemiusmy Within human-machine interaction procedures;
yaepici  TYPFBICBIHAH  KOMMYHHKAIMSUIBIK | CO37aHMs  KOMMYHHKAIIMOHHBIX  auanmoro, 5) Use virtual laboratories in educational practice.
JMaNorTap MeEH >Kobanay oicTepiH KYPYIBIH | METOJAMH TMPOCKTHPOBAHHS C TOYKH 3PEHHUS

HEri3r1 TYCIHIKTEPIH MEHTepY; rporecca KOMMYHUKAIUN B PAMKaX YE€JIOBEKO-
5) Oky ToXipubecinae BUPTYaJibl | MAlIMHHBIX IPOLELYP B3aUMOEHCTBHUS;
3epTXaHanap/pl Mai1anany. 5) ucnoab30BaTh BUPTYaJIbHbIE JIA0OPATOPHUH B

00pa3oBaTeNbHON MPAKTHKE

Ipepexsuzummepi / Ipepexeusumet / Prerequisites

Kocibu KbI3MeTTer akmapaTThlK TeXHonorusuiap | Madopmaiontsie TEXHOJIOTHH B | Information Technology in Professional Activities
poheCCHOHATBLHOMN IEATCILHOCTH

Kypcmuiy kvickawa mazmynot / Kpamkoe codepyucanue kypca/ Course summary

Mo6uiIbai  OKBITYABIH  JKoHe  BHPTyauubl | TeopeTHuecKue OCHOBBI MoGuibHoro | Theoretical foundations of mobile learning and
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IIBIHABIKTEIH TEOPUSIIBIK Heri3aepi. Herisri
YFBIMJIAD MEH Tocunaep. MOOWIIBII OKBITY/IbI,
BUPTYAJJIbl IIBIHIBIKTHl YKOHE TOJBIKTHIPBLIFAH
LIBIHTBIKTEI nanganany MYMKIHIIKTEPI.
MoOuIbal OKBITYIBIH apTHIKIIBIIBIKTAPEl MEH
KeMIIUTIKTepl. BupTyanasl 3eprxaHanap XoHe
TEXHUKAJBIK TpeHaxkepiap. benrire Heriznenrexn
TOJIBIKTBIPBUIFAH  IIBIHABIK TEXHOJOTHSIapHI.
ARFoundation  Herizigaeri  amnchlpMachI3

o0yuyeHus u

peansHOCTH. [lp
MOOHIBLHOTO
naboparopun U

BUPTYQJIBHOW  PEAIBHOCTH.

OcHoBHbIE TTOHSTHS u MO/IXO/IBI.
Bo3MOXHOCTH HCIONB30BaHHUSI MOOHUIBLHOTO
oOy4deHHus, BHUPTYyaJbHOM U JOIOJHEHHOM

EUMYIIECTBA U HEJOCTATKU
o0Oy4eHusl. Bupryanbsusie
TEXHUYECKUE CHUMYJISTOPBI.

MeTouHEBIX TEXHOJIOTUH JOIIOJIHEHHON
peanbHOCTH. be3MeTouyHble TEXHOJIOTHMU Ha

virtual reality. Key concepts and approaches.
Possibilities of using mobile learning, virtual
reality, and augmented reality. Advantages and
disadvantages of mobile learning.

Virtual laboratories and technical simulators.
Label-based augmented reality technologies.
Label-free technologies based on ARFoundation.
User interface in VR

TEXHOJIOTUSLIAP. VR-narsl naripananymel | 6aze  ARFoundation.  Ilomp3oBarenbckmii
uHTepdeiici untepodeiic B VR

ITocmpexsusummepi / [locmpexeuszumeut/ Postrequisites
TarpuibIMIaMagan 6Ty  MeH  MarucTpiik | HaydHo-ucciiemoBaTenbekas padora | Research work of a master student, including
JMCCEPTAIUSHBI OpBIHIAY/IbI KaMTHUTBIH | MAarHCTPAHTA, BKJIIOYast npoxoxkacuue | internship and writing of Master's thesis
MaruCTPaHTThIH FHUIBIMU-3€PTTEY JKYMBICHI CTa)XMPOBKH W BBIOJHEHHE MaruCTEPCKOM

JUCCEPTAITHT

bazoaphama scemexuici / Pykosooumens npozpammel/ Programme manager

[Mywmeiiko T.C,

‘ Hlymeiiko T.C.,

| Shumeiko T.S.,
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Hngopmamukanviy mexmen KypcvlHoazol 6upmyanowl epmxananap/ Bupmyanvuvie nabopamopuu 6 wikoiavHom Kypce ungpopmamuxu/
Virtual Labs in a Computer Science School Course

Oky maxcamul / Yueonas yenv/ Purpose

Buprtyanasl  3eprxaHa  TY>KbIPbIMJIaMACBIH
3epTTEHI3, BUPTYAIIbl 3€pTXaHATAPIBI KYPY
OargapiamanapbiMeH TaHBICHIHbI3 KOHE

BUPTYAJIJbl 3€pTXaHAIAPAbI KYPYy HaFIbUIapbIH
JAMBITBIHBI3

N3yuuth TIOHATHE BUPTYJIbHOU
nabopaTopuu, 03HAKOMUTHCS C IPOTpaMMaMH
JUIL CO3JaHMsl BUPTYaJbHBIX J1a00paTopui,
copmMHpOBaThH HaBBIKM TI0 CO3JaHHIO
BUPTYaJIbHBIX JIAOOPATOPHI

Explore the concept of a virtual laboratory, become
familiar with programs for creating virtual
laboratories, and develop skills in creating virtual
laboratories

Hamuoiceci / Pesynomamul 06yuenusn / Learning outcomes

OKbimy
Kypcrsl coTTI asiKTaFaHHAH KeliH
olmiManymbLiap
1) BuUpTyanasl 3epTXaHAIAPABIH HETI3iHJE
KaTKaH HET13T1 MPUHLIMIITED MeH

TYKbIpbIMAaMaiap/bl aHbIKTAY;
2) uH(bOpPMATUKAHBIH OPTYPIi callalapbiHAaFbl
3epTTeysiep  MEH  SKCIEPUMEHTTep  YIIiH
BUPTyaJibl 3€pTXaHajlapibl Maijananyra; 3)
BUPTYaJIbl 3epTXaHalIapAbl MaianaHa OThIpHIII,
€CenTey  OmepalusylapblH  KaKeT  eTeTiH
ecenTepai hIenry; 4) BUPTYaJIbl
3epTXaHaJlapMeH JKYMBIC ICTEY JKOHE OJIapIIbIH
TUIMALUTITT MEH HOTHXKeJIepiH Oaranay.

5) e3mepiHIH BUPTYaJIJsl  3epTXaHajlapbliH
a3ipiiey KoHe oJlap/ibl HAKThl OKY MIHAETTEpiHe
oeitimaey;

6) BUPTyaIgbl  3epTXaHAIApAbIH  PTYPIi
TYPJEPIH KIKTEY *OHE HaKThl MaKcaTTapra €H
KOJIAMJIBICHIH TaH/AAY.

7) KOMNBIOTEPJIK KyHenepAe BUPTyasabl
3epTXaHajiap/sl opHaTy KOHE
KOH(Uryparusay.

8) OKy MpoIleciHJe BUPTyalIbl 3epTXaHagapabl
naiilananyiplH ~ apThIKIIBUIBIKTAPBIH  TI3i,
TYCIHIIpY.

ITocne ycmemHoro
o0yyaromuecsi OyayT
1) ompenensaTh OCHOBHbIE MPUHLUIBI U
KOHLEMIUH, JexKalue B OCHOBE
BUPTYaJIbHBIXJIA00PATOPHIA;

2) OpUMEHATHb BUPTyalbHbIE JIAOOPATOPHUU
JUIS UCCIIEIOBAaHUSI U SKCIEPUMEHTUPOBAHUS
B PA3JIMYHBIX 00JIACTSIX KOMIBIOTEPHBIX HAYK;

3aBeplIeHHsl Kypca

3) pemarb 3ajJjauu, TpeOyromue
BBIUUCITUTENEHBIX oleparui, c
HCIOJIb30BAHUEMBUPTYAJIBHBIX J1a00paToOpuil;
4) paboraTh C BUPTYaJbHBIMU

nabopaTopusiMi  olleHKa 3(()EKTUBHOCTH U
PEe3yIbTaToB.

5) pa3pabareiBaTh COOCTBEHHBIC BUPTYallb-
HBIE JTA0OPaTOpUU M aJalTHPOBATh UX MO
KOHKpETHBIE 00pa3oBaTeIbHbIC 33/1a4H;

6) KIaccupUIUPOBATh PA3JIMYHBIE  THIIBI
BUPTyaJIbHBIX J1abopaTopuii U  BbIOMpPATh
HanOoyilee TOMXOMSIINE JJIsi KOHKPETHBIX
LEEH.

7) yCTaHaBJIMBATh " HaCTpauBaTh
BUPTYyaJIbHbIE nabopaTtopuu Ha
KOMIIBIOTEPHBIX CUCTEMAX.

8) mepeuncnaTe U 00BICHATH MPEUMYIIECTBA
WCIOJIb30BAHUS BUPTYaJIbHBIX JIAOOPATOPHil B

After successful
students will be
1) define the basic principles and concepts
underlying virtual laboratories;

2) use virtual laboratories for research and
experimentation in various areas of computer
science; 3) solve problems requiring computational
operations using virtual laboratories; 4) work with
virtual laboratories and evaluate their effectiveness
and results.

5) develop their own virtual laboratories and adapt
them to specific educational tasks;

6) classify different types of virtual laboratories
and select the most suitable for specific purposes.
7) install and configure virtual laboratories on
computer systems.

8) list and explain the benefits of using virtual
laboratories in the educational process.

completion of the course,
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| 06pazoBaTeNBHOM mpoLECCE.

Ilpepexeuzummepi / Ilpepexeuzumut / Prerequisites

Kacibu KpI3MeTTeri akmapaTThlK TEXHOJIOTUsIap

WNudopmannonnsie TEXHOJIOTUHU B

npodeccuoHaIbHOM 1eATEIbHOCTH

Information Technology in Professional Activities

Kypcmuiy kvickawa mazmynst / Kpamkoe codepicanue kypca/ Course summary

Buptyanapl 3eprxaHanmapiblH TYCIHITT JKOHE
npuHOHITEpi. BUpTyanasl 3epTxaHaiapsiH OKY
ypaicigaeri pexni. MekrenTiH uH(pOpMaTHKa
MOHIHIH OKy OarmapiiaMachl KOHTEKCTIHACTI
BUPTYaIZIbl  3€pTXAaHANAPJAbIH  KOJIIAHBICTAFbI
TypJepine moiy. Bupryainasl 3epTXaHanap/IbH
KYPBUIBIMBI:  HETI3T1  KOMITIOHEHTTEpl  JKOHE
onapabliH (yHKIUsIIaphl. BupTyanmel 3epTxaHa
KOMITOHCHTTEPiHIH e3apa opeKeTTecyi.
Anropur™maepi JKOHE Oarapiamanayisl
3epTTey YIIIH BUPTYalJbl 3epTXaHaJap.Ibl
naiganany. Bupryanasl 3epTxananap/sl a3ipiaey

KOHE KOH(UTypaIusiay. Bupryanas
3epTXaHaHbIH JaMy Ke3eHjepi: jkolanaynaH
eHrisyre neilin. BupTyanapl 3eprTxananmapaa

€CerTey OIepalisUIapblH J31pJIey JKOHE CHTI3Y.
Bupryanast 3epTXaHalapbIH THIMILTITIH
Oarayay. BupTyanmael 3epTXaHajgapisl  OKY
MakcaTtTapbiHa OeriMaey.

[loHaTHE W  NPUHOUOBI  BUPTYAIBHBIX
n1abopaTopui. Ponme  BHpTyanbHBIX
nabopaTtopuii B 00pa30BaTEIIbHOM IPOIECcCe.
O0630p CyIIECTBYIOIMUX TUIIOB BUPTYaJIbHBIX
nabopaTopuii B KOHTEKCTE HIKOJIBHOIO Kypca

napopmaruku. CTpyKTypa  BUPTYaIbHBIX
J1a00paTOpUii: OCHOBHBIE KOMITOHGHTBI M HUX
byHKIUY. B3anmonelictBue MEXIY

KOMIIOHEHTaMU BUPTYaJbHOHN J1aOOPaTOPHH.

Hcnonp3oBaHue BUPTYyalbHBIX J1abopaTOpHUil
IS U3y4eHUs JITOPUTMU3ALIH U
MPOrpaMMHUPOBAHUSI. Pa3paboTka u
HacTpoWKa  BUPTyaJbHBIX  Ja0OpaTOpHIA.
Oransl pa3palboTKu
BUPTyaJIbHOU nabopaTopHHu: oT
MPOEKTUPOBAHUSA 10 BHeApeHHUs. Pa3paboTka
U BBITMIOJIHEHUE BBIYMCIUTEIBHBIX ONEpaInil B
BUPTYaJIbHBIX nabopaTopHsix Ouenka
3G (GEKTUBHOCTH PAOOTBI C BUPTYaJIbHBIMHU
nabopatopusiMi ~ AJlanTanus BHUPTYaIbHBIX
nabopaTopuii o1 00pazoBaTeIbHbIE 3a/1aUH.

The concept and principles of virtual laboratories.
The role of virtual laboratories in the educational
process. An overview of existing types of virtual
laboratories in the context of the school computer
science curriculum. The structure of virtual
laboratories: main components and their functions.
Interaction between virtual laboratory components.
Using virtual laboratories to study algorithms and
programming. Developing and configuring virtual

laboratories.  Stages of virtual laboratory
development: from design to implementation.
Developing and implementing computational

operations in virtual laboratories. Evaluating the
effectiveness of virtual laboratories. Adapting
virtual laboratories to educational objectives.

Hocmpexsusummepi / [locmpexsusumat/ Postrequisites

Tar blJIbIMJaMaJdaH oTy MCH Mmar I/ICTpJ'IiK
ANCCEPTALUAHBI OpBIHAAY AbI KaMTHUTBIH
MarvuCTpaHTThIH FbUJIBIMHA-3CPTTCY KYMbBICHI

HayuHo-uccnenoBarenbckas pabota
MarucTpanra, BKJIrO4asd IMPOXOKACHUEC
CTOXUPOBKH U BBINIOJHCHUE MAaruCTEPCKOM
JIMCCEPTALIUH

Research work of a master student, including
internship and writing of Master's thesis

bazoaphama rcemexuiici / Pykosooumens npozpammel/ Programme manager

[Mywmeiiko T.C,

\ Hlymeiiko T.C.,

| Shumeiko T.S.,
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Kozapuvl denceini 6azoapanamanay/ llpocpammuposanue na azwvike gvicoxozo ypoeus/ High Level Programming

OKy makcamut / Yueonan yenv/ Purpose

Tuimmi, CEHIM/II JKOHE KYPBUIBIMIBIK
OarmapiaManiapApl Kypy YVIIIH CTYACHTTEPIiH
C++ rimape  Oarpmapiamanay — OoifbIHIIA

@opMUpPOBAaHHE Yy CTYIAEHTOB 3HAHUU U
HaBBIKOB NMPOTPaMMHUPOBaHUs Ha si3bike C++
st co3ganusi d(Q(HEKTUBHBIX, HAACKHBIX H

To develop students’ knowledge and skills in
programming in C++ to create efficient, reliable,
and structured programs, as well as to develop the

Olmimaepi MeH JarapLIapblH JaMBITy, COHBIMEH | CTPYKTYPHPOBaHHBIX mporpamm, a Takxke | ability to design algorithms and apply modern
Karap aJropuTMJIEp/i )obajay *oHe 3aMaHayd | pa3BUTHE  CIIOCOOHOCTH  MPOEKTHPOBAThH | programming tools.
Oarmapiamanay KypaJiapbiH KOJIJIaHy | QITOPUTMBI U TPUMEHSTh COBPEMCHHBIC
JaFIbIJIAPBIH JAMBITY. HHCTPYMEHTHI IPOrPaMMHUPOBAHHUSI.

Oxbimy namuorceci / Pesynomamut 00yuenus / Learning outcomes
Kypcrbi CoTTI asiKTaFraHHaH keiiin | [Tocsie ycmemHoro 3aBepimieHusi Kypca | After successful completion of the course,
oliMasymbLIap o0yuarommecst OyayT students will be

1) C++ mporpammarnay TiNiHIH HETi3/1epiH, OHBIH
HET13T1 KYPBUIBIMIAPbIH KOHE 01Ty

MYMKIHJIIKTEP1;

2) Kypnaemioiri opTypii ecenrepai IMIEIIyre
apHaJFaH Oarmapiamanap/isl xKazy
JaFAbUIapbIHBIH OO0ITYHI;

3) Jepekrepai eHJIeyTe JepeKTep

KYpBUIBIMIApbl MEH (DYHKIMSIIaphIH KOJJIaHy.
KepcetkimrepmeH, JIMHAMUKAJIBIK
MacCHUBTEPMEH koHe (pailgapMeH )KYMBIC iCTey.
4) 3amaHayu CcTaHIapTTapra COWKEeC KeJeTiH
OargapiaManapbl KYpy JKOHE JKOHJIEY.

1) 3HaTh OCHOBBI SI3bIKa IPOIPAMMHUPOBAHUS
C++, ero KIIr04eBbI€ KOHCTPYKLIMU U
BO3MOYXHOCTH;

2) BiafeTh HABBIKAMHU HAIMCAHUS MPOrpaMM
JUISL peIlIeHus 3a/1a4 Pa3IM4HOM CII0KHOCTH;

3) T[NpUMEHATh CTPYKTYpbl JaHHBIX H
¢byHkuuu 115 o0paboTKu AaHHbIX. PaboTaTh €
yKazarejas M, JUMHAMHYECKUMU MacCUBaMU U
(haiimamu.

4) co3maBaTb M OTJ@XKUBATh IPOrPaMMBbI,
COOTBETCTBYIOIIIME COBPEMEHHBIM CTaHAApTaM.

1) Know the basics of the C++ programming
language, its key constructs, and

capabilities;

2) Have the skills to write programs to solve
problems of varying complexity;

3) Apply data structures and functions to data
processing. Work with pointers, dynamic arrays,
and files.

4) Create and debug programs that comply with
modern standards.

Kypcmuiy kbickawma mazmynot / Kpamkoe cooepicanue kypca/ Course summary

C++ TinmiHe >XoHE OHBIH HeEri3/epiHe Kipicre.
C++  Ttimame  Oackapy  KYpPBUIBIMIApBHI.
MaccuBrep MeH kepcerkimTep. CH++ TinmiHzae
byHKIsIap koHe (haliapMeH KYMBbIC ICTey.

Beeaenne B s3plk C++ B €ro  OCHOBEI
VYopasnsromue — KoHCTpykumn B CH++
MaccuBsl u ykazatenu. OyHKIuu u padora C
dainamu B C++

Introduction to the C++ language and its
fundamentals. Control constructs in C++. Arrays
and pointers. Functions and working with files in
C++.

Ilocmpexsusummepi / [locmpexsuszumat/ Postrequisites

TarpulbIMIaMagaH 6Ty  MEH  MarucTpJik
JUCCEPTALUSAHBI OpBIHAY b KAMTUTBIH
MaruCTPaHTTBIH FBUIBIMU-3E€PTTEY KYMBICHI

Hayuno-uccienoBarenbckas pabota
MarucTpaHTa, BKJTFOYast IPOXOXKICHHE
CTaXXHPOBKM WU BBIITOJHEHHUE MAaruCTepCKON

JUCCepTaIU

Research work of a master student, including
internship and writing of Master's thesis

bazoaphama rcemexuici / Pykoeooumenw npozpammel/ Programme manager
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| ymeiiko T.C.

| ymeiixo T.C.,

| Shumeiko T.S.,

Kyuenik oazoapramanay/ Cucmemnoe npozpammuposanue/ System Programming

OKy makcamut / Yueonan yenv/ Purpose

Maructpanrrap KyHenik —OarmapiiaMmanayzsl
MEHIepei; [1oH meHOepiHe JKEKe
TaKbIPBIITAPAbl ©3 OCETIHIIE MEHIepy >KoHe
TUITIK €CenTep/l MIenly JaFblIapblH MEHTEpY;
3aMaHayd WHTErpalusyIaHFaH Oarmapiiamanay

KYHeJIepIMEeH JKYMBIC ICTey  JIaFabLIapbIH
MEHTepy
OarmapiiaMaliblK ~ OHIMJEPAl  €HTI3y  YIIiH;

MarucTpaHTTap 63 OCTIHIIE TAHBIMJIBIK SPEKETIH
OCJICeH Py apKbUIbl aJiFaH OUTIMJIEpIH HTepill,
e3 OeTiHIIe O1TiM allyFa BIHTACHIH JaMBIT/IbI.

OcBoeHMe  MarucTpaHTaMM  CHUCTEMHOTO
MIPOrpaMMHUPOBAHHUS; IPHOOPETEHNE HABBIKOB
CaMOCTOSITEJIbHOTO M3yUEHUS! OTAEIBHBIX TEM
JUCHUIUIMHBI U PEILIEHUS] TUTIOBBIX 33]1aY;
npuodpeTeHne HaBbIKOB paboThl
COBPEMEHHBIX UHTETPUPOBAHHBIX CHCTEMaX
[IPOrpaMMHUPOBAHHUS TUISL peanuzanuu
MIPOrPaMMHBIX MPOIYKTOB; YCBOCHHUE
MOJYYEHHBIX  3HAHUWMArucTpaHTaMU |
dbopMupoBaHME Yy HHUX MOTHBAIlMH K
caMo00pa30BaHUIO 3a CuUeT AaKTUBU3ALUU
CaMOCTOSITENTbHOM MO3HABATEIBHOMN
JeSITEJIbHOCTH.

B

Master's students master systems programming;
acquire skills for independent study of individual
topics within the discipline and solving typical
problems;

acquire skills in working with modern integrated
programming systems

for the implementation of software products;
master's  students assimilate the acquired
knowledge and develop their motivation for self-
education through the activation of independent
cognitive activity.

OKbimy

namudceci / Pezynomamot 00yuenusn / Learning outcomes

Kyperbsl coTTi asikraranHaH KeiiH Olrim
aJIylmbLiap

1) kociOu mMacenenepal ey diCTepPIH TaHIay;
OpPTYpJli KOHTEKCTTEPre KAThICThI;

2) kociOM MIHAETTEpAl OpbIHAAY YIIIH KaXKeTTl
aKmapaTThl i37ey, Tajjay >koHe TYCIHIIpY.

3) e3iHIH KociOM J>KOHE TYJIFANIbIK JaMyblH
KocrapIay >KoHe KY3€ere achlpy.

4) TomTa KYMBIC ICTEY >KQHE OpINTECTEPMEH,
0aCHIbUIBIKIIEH JKOHE KJIMEHTTEPMEH THIMII
OpeKeTTecy.

5) QJIEyMETTIK-MOJICHU KOHTEKCTTIH
€pEeKILETIKTEPIH eCKepe OTBIPHIIN, aybI3IIa KOHE
*a30ala KapsIM-KaTbIHAC XKacay.

IMocae ycmemHoro
oO0yyarommuecsi OyayT
1) BbIOMpaTh CHOCOOBI PEIICHUS
npo¢ecCHOHATILHOM 1eATeNbHOCTH,
MIPUMEHUTEIHFHO K PA3JIMYHBIM KOHTEKCTaM;
2)  OCYLIECTBIATH  TOUCK, AaHAIU3 W
HHTEpIpeTanuo nHhopMauu, HeoOXo MO
JUISL BBITIOJTHEHUS 3a7a4 MpodeccHoHaTbHOMI
JeSITEIbHOCTH.

3) IJIAHUPOBATH u pealn30BhIBATh
coOCTBEHHOE npo¢ecCHOHATbEHOE u
JUYHOCTHOE PA3BUTHE.

4) pabotaTh B KOJUICKTHBE M KOMAaHJE,
3¢ (HEeKTHBHO B3aMMOJICICTBOBATH C
KOJUIETaMH, PYKOBOJICTBOM, KJIMEHTAMH.

5) ocCymecTBIATh YCTHYH0 U NHCbMEHHYIO
KOMMYHHKAIIMIO C YYEeTOM OCOOEHHOCTEH

3aBeplIeHUs Kypca

3aja4

After successful
students will be
1) choose methods for
problems,

applicable to various contexts;

2) search for, analyze, and interpret information
necessary to accomplish professional tasks.

3) plan and implement their own professional and
personal development.

4) work in a team and effectively interact with
colleagues, management, and clients.

5) communicate verbally and in writing, taking into
account the specifics of the social and cultural
context.

completion of the course,

solving professional
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‘ COLMAJIBHOI'O M KYJBTYPHOT'O KOHTCKCTA.

Kypcmoty Kbickawa mazmynst / Kpamkoe cooepycanue kypca/ Course summary

Kyitenik OarmapmaManblk  Kamramachis ety | CucremHoe — mporpammuoe — obecrieuenue | System software (SSS). Classification of system
(SSS). Kyienik nporpammanapasiy | (CITIO). Knaccudukanms cucteMHbIX | programs. Operating system interface. Program
KJ1aCCU(DUKALIUACHL. Onepanusuibik, Kyie | mporpamm.  Hutepdeiic  omepaunmonHoit | execution features. Interprocess communication.
uaTepQeici. barnapiamanbl OpBIH/AY | CHCTEMBI. OcobeHHoCTH Beimosinenus | Input/output. Software input/output layers. The
My™KiHzgikrepi.  [Iporeccapaiblk — OalijIaHbIC. | IPOrPaMM. MesxmporieccHsie | input/output subsystem in MS Windows XP. Using
Enrizy/mbirapy. bargapiaManblk KaMTaMachl3 | B3aMMOJICHCTBHSL. Beoa-BeiBoa. | the file system and Win32 symbolic 1/0. Structured
eTy[iH  eHri3y/msirapy  KaOarrapel. ~ MS | [IporpamMHbie  ypoBHH  BBOja-BbIBOjA. | exception handling.
Windows XP skyitecinmeri enrizy/msirapy imki | [Toncuctema BBoga BhiBoga B MS Windows | Memory management, dynamic libraries. Process
Kyiteci. @aiinneik  kyideni koHe Win32 | XP. Hcnonb3oBanue ¢aiioBoit cuctembl u | management: Working with processes and threads.
CHUMBOJIJIBIK ~ €HTI3Y/IIBIFAPYbIH  TaliJallaHy. | CAMBOJIBHOTO BBO/Ia-BBIBOJIA Win32. | Threads and scheduling: Security subsystem.
KypbUIBIMIIBIK epeKIIeTIKTep Il OHIeY. CrpykTypHasi 00paboTKa UCKIIFOUYCHU. Thread synchronization. Asynchronous
XKanrer OGackapy, AMHAMHUKAIBIK KiTanxaHajgap. | YOpaBieHHe — mamsaTbio,  JuHaMudeckue | input/output and completion ports. Interprocess
ITporecti  Oackapy: MpOIECTEPMEH  KoHE | OMOIMOTeKH.  YmpaBieHHWe  mpolieccamu: | communication. Driver programming. Win64
arpIHIapMeH JKyMbIc ictey. TakpipeinTap skoHe | Pabora ¢ mporieccamu u motokamu. [Totoku u | programming. User interface programming in
xocmapiay:  Kayincizmik — imki  oky#eci. | ruranupoBanue: [logcucrema Oesomacuoctr. | Visual C++.
TakbIpBIITHI CHHXPOH/IaY. Acuaxponbl | CHHXpOHU3AIMS TOTOKOB.  ACHHXPOHHBIH
CHTI3y/IIBIFAPY  JKOHE  asKTay  IOpPTTapbl. | BBOJA - BBIBOJA M IOPTHI  3aBEpIICHUS.
IIponeccapainbik OaiinaHsIc. HpaiiBepai | MexnporeccHoe B3aUMOJICHCTBHE.
Oarnmapiamanay. Win64 Oarnmapnamanay. Visual | [IporpammupoBanen JpailBEpoB.
C++ rmimiape mnaipananymsl  uHTEpdeiicin | [IporpamMupoBanue B Win64.
Oarnmapramanay. [MporpammupoBaHue M0JIb30BATEIBCKOTO
unTepdeiica B Visual C++.

Hocmpexsusummepi / [locmpexsuszumot/ Postrequisites
TarpuibiMmaMagan €Ty  MeH  Maructpiik | HayuyHo-uccriemoBaTenbckas pabora | Research work of a master student, including
JFCCePTAIUSTHBI OpBIHIAYIBI KaMTHUTBIH | MAarUCTPAHTA, BKITIOYAsT npoxoxaeHue | internship and writing of Master's thesis

MarvuCTpaHTThIH FbUJIBIMHA-3CPTTCY KYMbBICHI

CTOXUPOBKH U BBITIOJHCHUE MAaruCTEPCKOM
JICCEPTAIHH

bazoapnama scemexuici / Pykosooumens npozpammst/ Programme manager

[Iymeiixo T.C.

‘ Iymetiko T.C.,

Shumeiko T.S.,
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Pobom mexnuxacwvinoazel Komnviomep.ik oackapy/ Komnvtomepnoe ynpasnenue ¢ pooomomexnuxe/ Computer Control in Robotics

OKy makcamut / Yueonan yenv/ Purpose

Maructpanrrapsl poOOTTapAbIH MaKCaThIMEH,
J3aHBIMEH, KYMBICBIMEH JKOHE
OarmapramanaybIMEH,  COHAAW-aK  OJapAabl
KOJIMEH >KoHe OarjapiamaliaHaThlH —Oackapy
pPeKUMAEPiIH/IE NaliJalaHyMeH TaHBICTBIPY.

O3HaKOMUTh MAarucCTpPaHTOB C HA3HAUCHUEM,
YCTPOMCTBOM, paboroi u
MpOrpaMMUPOBaHUEM pPOOOTOB, a TaKKe HX
WCIIOJIb30BAHUEM B PEKUMaX PYyYHOTO

Y IPOTPaAMMHOTO YIPABJICHHUSL.

To familiarize graduate students with the purpose,
design, operation, and programming of robots, as
well as their use in manual and programmable
control modes.

Oxvimy

namuoiceci / Pesynomamol 06yuenus / Learning outcomes

Kypersl coTTi asikraranHaH KeliH Ourim
aJIylbLiap

1) OHiMHIH OMIpIIiK IMKIIH aBTOMATTAHIBIPY
HET13/IepiH KOHEe aBTOMATTaHAbIPbUIFaH OacKapy
xyhenepin (ABX) Tanmay onicrepin Ouny;

2)  Kowmmbrotepiepai,  Ky#demepai — KoHE
KeJnepi YUbIMIACTRIPY MPUHIMIITEPIH TYCIHY;
COHai-aK ABX OarapiiaMalibIK
KYpaJlapbIHbIH KYPaMBbl;

3) Backapy »y#eciH xo0anay 9ICTepiH KeTiK
MEHrepyl JKoHE 3amaHayd Oarmapiamanay
KYpaJJlapbIMEH )KYMBIC iCT€y JaF/bIChI;

4) OOwektinepain  ce3damapel  MedH 3D
MOJINIBJIEpIH ~ JKacay  YLIH  rpaduKabK
KyHenepl naiiianany MyMKIHIITT,

5) OmnepkocinTik pobdoTTapisl OargapiaManay
KoHE oJapablH Oacka KaOABIKIEH e3apa
OpeKeTTeCyiH OpHaTy.

IMocse ycmemHoro
oOy4aromuecst OyayT
1) 3HaTh OCHOBBI aBTOMATU3ALUU MIPOLIECCOB
KU3HEHHOTO IUKJIa MPOAYKIHH ¥ METOJIbI

3aBeplIeHUs] Kypca

aHaJlu3a  aBTOMAaTU3UPOBAHHBIX  CHCTEM
ynpasnenus (ACY);
2) DNOHMMATh NPUHLUUIB  OpPraHU3ALUU

BBIYHCIIMTEIIFHBIX MAIIMH, CUCTEM H CETEH,

a TaK)Ke COCTaB MPOTPAMMHOTO OOecTIeUeHHSI
ACY;

3) BiIaAeTb METOAMKAMHU HPOEKTUPOBAHUS
CHCTEM YIpaBJICHUS U HABBIKAMH PAOOTHI C

COBPEMEHHBIMU CpeAcTBaMu
IPOrpaMMUPOBAHUS;
4) yMmeTb HUCHOJB30BaTh  TIpaduyecKue
CHUCTEMBl  JUI1  CO3JaHUS  uepTexeH,
3Dmopeneit 00LEKTOB;
5)  mporpamMMHpoBaTh  MPOMBILIUICHHBIX

poOOTOB U HAJIAUTh UX B3aUMOJIEHCTBUE C
JPYTUM 000PYAOBAaHHEM.

After successful
students will be
1) Knowledge of the fundamentals of product
lifecycle automation and methods for analyzing
automated control systems (ACS);

2) Understanding the principles of organizing
computers, systems, and networks,

as well as the composition of ACS software;

3) Proficient in control system design methods and
skills in working with modern programming tools;
4) Ability to use graphic systems to create
drawings and 3D models of objects;

5) Program industrial robots and establish their
interaction with other equipment.

completion of the course,

Kypcmuiy kbickawma mazmynot / Kpamkoe cooepicanue kypca/ Course summary

PoGor  xerekrepi. PoGotrapmsl  Oackapy | McnonnurtenbHbie — ycTpoiictBa  pobotoB | Robot actuators. Computing units in robot control
KyienepiHmeri  ecentey — KOHIBIPFBUIAPHI. | BhIUMCIMTENBbHBIE YCTPOWMCTBa B cucTeMax | Systems. Software control systems for industrial
OHepkocinTik  poboTTapabl  OarmapiaMalblK | yIpaBIeHUS poOOTOB. Cuctemsi | robots. Intelligent control systems based on neural
Oackapy xyiuenepi. HeWpoHIBIK kxemijepre | MporpaMMHOTO yrpasienus | networks.

HeTi3/1eNreH MHTEIIEKTY bl 6ackapy | MpOMBIIICHHBIMH poGoTamu.

KyHenepi. WHTemiekTyabHble CHCTEMBI YITPABIICHHsS Ha
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\ OCHOBE HEMPOHHBIX CETEH. \

Hocmpexeusummepi / [locmpexsusumwt/ Postrequisites

TarpUibIMIaMaaH 6Ty  MEH  MarucTpiik | HaydHo-ucciienoBaTenbckas padorta | Research work of a master student, including
JMCCEPTAIUSHBI OpBIHIAYIbI KaMTHUTBIH | MAarHCTPAHTA, BKJTIOYast npoxoxkacaue | internship and writing of Master's thesis
MaruCTPaHTThIH FHUIBIMU-3€PTTEY JKYMBICHI CTa)XMPOBKH W BBIMOJHEHHUE MaruCTEPCKOM
JIMCCEPTALUH
bazoaprama scemexwiici / Pykosooumens npozpammer/ Programme manager
Iymeiiko T.C., | lymeiiko T.C., | Shumeiko T.S.,
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Humennexmyanowvl pooomomexnukanvl yxcyienepi/HnmennekmyaivHsle podoomomexnuuecKue cucmemol/

Intelligent Robotic Systems

OKy makcamut / Yueonan yenv/ Purpose

PoGoTorexHukanarel OLTIMAI €HTI3Yy, KOpCETY
KOHE OHJEYy OJICTepiH, KypaJapblH >KOHE
KYHUETIepiH 3epTTey JKOHE MEHTrepy; pPOOOTTHIK

KYHenepai  Kypyasl — YHBIMJIACTBIPY — JKOHE
TIPUHIIAIITEPI; ABTOHOMIBI poboTTapaBIH
mIenrMICepiH Taly omicTepi; MOOWIbI1
poboTTapabt MHTEJUICKTYaJI/IbI Oackapy

anroputmepi; OeHenepali TaHy XoHe POOOTTHI
caparnray )XYHeIepiH Kypy oficTeMenepi.

N3yunutb U OCBOUTH METOJBI, CpPEACTBA H
CHCTEMbI BBOJIA, IPEJCTABICHUS U 00pabOTKH
3HaHUH B POOOTOTEXHUKE; OPraHU3alHI0 U
IPUHLUIBI TOCTPOEHUSI POOOTOTEXHUUYECKHX

KOMIUIEKCOB, METOJbl IIOMCKA PEIICHHUU
ABTOHOMHBIX po6oTOB, aJITOPUTMBI
MHTEJUIEKTYaJIBHOTO YIPaBJICHUS
MIOABUKHBIM poboTOM, METO0JIOTHIO

pacro3HaBaHusl U300PAKEHUN M MOCTPOCHHS
JKCIIEPTHBIX CUCTEM POOOTOB.

To study and master methods, tools, and systems
for input, representation, and processing of
knowledge in robotics; the organization and
principles of constructing robotic systems; methods
for finding solutions for autonomous robots;
algorithms for intelligent control of mobile robots;
and methodologies for image recognition and the
construction of robotic expert systems.

OKbimy

Hamuosiceci / Pesynomamul 06yuenusn / Learning outcomes

Kyperbl coTTi asgKTaraHHaH KeiliH Ourim
anymbLiap

1) MexaTpoHIBIK koHE POOOTTHIK XyHenepaiH
(aKmaparThIK, IIEKTPOMEXAHUKAITBIK,
ANEKTPOTUIPABIUKAIBIK, ANEKTPOH/IbI

AJIEMEHTTEP MEH €CENTEY TEeXHUKAChI) KypamJiac

OONIKTEepiHIH  JKYMbIC  NPUHIMITEPI  MEH
MaTeMaTUKAIBIK CHIaTTaMaJapblH OUTy JKoHE
TYCIiHY;

2) MaremaTUKaIbIK Taljay OMICTEPIH KoCciOn
KBI3METTE KOJIJaHa Oiiy;

3) AxmapaTTbl KaJmbLIay,
KabbL11ay Kabineti 60Iybl;

4) 3amaHayd MeEXaTPOHBIK »OHE POOOTTHIK
KYpBUIFBUIAp MEH >KyHenepai a3ipiey, eHAipy
KoHe OacKapy JarblIapbiHa He 0oy.

Tangay oKoHe

IMocae ycmemHoro
o0yyaromuecsi OyayT
1) 3HaTh ¥ TOHUMAThH MPHUHIIUIBI IEUCTBUS U
MaTeMaTHYeCKOTO  ONHMCAaHUS  COCTAaBHBIX
gacTeil MeXaTpoHHBIX U POOOTOTEXHUYECKHX
cucteM (MH(DOPMAIMOHHBIX, IEKTPOMEXAHU-
YECKHX, 3JIEKTPOTUAPABINYECKUX, 3JIEKTPOH-
HBIX JIEMEHTOB U CPE/ICTB BBIYUCIUTEIHHON
TEXHHUKH);

2) yMeTh TIPUMEHSTH METOABl MaTeMaTh-
YEeCKOro aHajam3a B MpoecCHOHaTbHON
TeSITeTbHOCTH;

3) o0sagaTh CrIOCOOHOCTHIO K 0000IICHHIO,
aHaJN3y, BOCTIPHATHAIO HHPOPMAIINH;

4) BIIAJICTh HaBbIKAMU  pa3paboTKH,
MIPOU3BOJICTBA M IKCILTyaTallid COBPEMEHHBIX
MeXaTPOHHBIX u POOOTOTEXHUYECKHX

3aBeplIeHHs] Kypca

YCTPOMCTB U CUCTEM

After successful
students will be
1) Know and understand the operating principles
and mathematical descriptions of the components
of mechatronic and robotic systems (information,
electromechanical, electrohydraulic, electronic
elements, and computing equipment);

2) Be able to apply mathematical analysis methods
in professional activities;

3) Have the ability to generalize, analyze, and
perceive information;

4) Have the skills to develop, produce, and operate
modern mechatronic and robotic devices and
systems.

completion of the course,

Kypcmuiy kvickawa mazmynot / Kpamkoe codepyncanue kypca/ Course summary

PoOororexauka IIOH/IIK caja

peringe: | PoGotoTexHnka Kkak mpeaMerHas o6uacts | Robotics as a  subject area:

Principles of
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Mexatponuka  npuHignrepi.  MexaTponsl | [TpuHIUIBL MEXaTPOHUKH. Mertoasl | mechatronics. Methods  for  constructing
KYPBUIFBUIAPABI Kypy OicTepi. OHEpPKOCINTIK | MOCTPOEHUS ~ MEXaTPOHHBIX  ycTpoicT. | mechatronic devices. Principles of constructing
pobOTTapBl KYpy MPUHIMIITEPI KoHE oyapiabiH | [IpuHIunel  moctpoeHus npombiiuieHHbIX | Industrial — robots and  their  characteristics.
CHITaTTamMajaphl. Hutemnekryanasl | poOOTOB, MX xapakTepucTHKH. BBemenue B | Introduction to intelligent robotics. Principles and
poboToTexHHKara Kipicre. MeXaTpOH/Ibl JKOHE | MHTEIUICKTYaIbHYIO pobororexuuky. | control systems for mechatronic and robotic
POOOTTHIK KYPBUIFBLTAPIBI Oackapy | [Ipunimnel W cucteMbl  ympasieHus | devices.

NPUHIUITEP] MEH KyiHemnepi. MEXaTPOHHBIX u POOOTOTEXHUYECKUX

YCTPOMCTB.

Iocmpexsusummepi / [locmpexsusumat/ Postrequisites

TaFLIJ'IBIM,I[aMaI[aH oTy MCH MaFI/ICTpJ'IiK
AUCCEPpTALUAHBI OpbIHAAY AbL KaMTHUTBIH
MaruCTpaHTThIH rbUJIBIMH-3CPTTCY KYMbICHI

MarucTpaHTa,

JMCCePTALIUH

Hay‘{HO'I/ICCJ'IeI[OBaTeJ'IBCKaH

BKJIrO4as

pabora
MIPOXOXKICHHE

CTAXXUPOBKH UM BBIIIOJIHCHHUC MaFHCTepCKOﬁ

Research work of a master student, including
internship and writing of Master's thesis

bazoapnama scemexuici / Pykosooumens npozpammst/ Programme manager

[ywmeiiko T.C.,

| lymeiixo T.C.,

| Shumeiko T.S.,
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Kacanowvt unmennexkm sncane neuponovix sneyienep/Uckyccmeennvlit unmesieKm u HellpoHHble cucmemol/

Artificial Intelligence and Neural Systems

Oky maxcamul / Yueonas yenv/ Purpose

Oxymbiiapaa JKacaH bl HHTEIICKT KYPbUIBIMBI,
ozicTepi, MYMKIHIIKTEpl Typajbl >KaH-KaKThl
TYCIHIK KaJIBIITACTBIPYy; OPTYPJI cajlajap/IaFbl
IIPaKTUKAJIBIK ecenrtepai niemnry YILIiH
MHTEIUICKTYalIbl  XKYHelepai kobayay KoHE

Cdopmuponatb y oOy4Jaronuxcs
KOMIUICKCHOE TTIOHUMAaHUE CTPYKTYPHI,
METOZIOB M BO3MOYKHOCTEH HCKYCCTBEHHOTO
WHTEJUIEKTa; HAyYUTh MPUMEHATH 3HAHHS H
HaBBIKH B IPOCKTHPOBAHUU H Pa3pabOTKe

To develop a comprehensive understanding of the
structure, methods, and capabilities of artificial
intelligence in students; to teach them to apply
their knowledge and skills in the design and
development of intelligent systems to solve

a3ipiaeyae o3 OutiMaepi MEH JaFbUIapbiH | HHTE/UIEKTYyalbHBIX CHCTeM i pereHus | practical problems in various fields.
KOJIJIaHyFa YHPETY. MPAaKTHYECKHX 3a/1a4 B Pa3JIMYHBIX 001aCTsIX.
Oxvimy nomuiceci / Pezyiomamut 00yuenusn / Learning outcomes
Kyperbl corri askraranHan keiiin 0Oidim | ITociie  ycmemnoro 3aBepmenusi kypca | After successful completion of the course,
aJymbLiap odyuarommecst OyayT students will be

1) »xacaHAbl WHTEJUICKTTIH Ka3ipri JKarmaaibl
MeH JamMy OoJIalarbiH TYCIHY;

2) ecemTepai  miemly  VIIIH  YKacaHIbI
WHTEJUICKTTIH HETI3T1 OMICTEPIH MPAKTUKAIBIK
KOJIJIaHyAbI TYCIHIIPY;

3) optypai Kyienep MeH areHTTepal Oackapy
YIIiH aJroOpUTMIEP/l KOJIIaHY;

4) anropuTMAIK  KYpPBUIBIMIAP, JIOTMKAJbBIK
oreparysuiap >KOHE ONaplbl KOJIAaHY Typabl
OUTIMIEPIH KOJAAHY;

5) 3amaHayu OargapiamManay — opTalapblH
naianaHa OTBIPHITI, KyreHi Oackapy
OarapiamanapblH J3ipIiey;

6) OKy KbIBMETIHJE J>KacaHIbl HWHTEJUICKT
ozicTepi MEH aKHapaTThIK TEXHOJIOTHUsIapIbl
KOJITAaHYFa;

7) Kacion ecy YILiH aKMmapaTThIK

TEXHOJIOTHSIIAP/IbI TMailajjaHa OTBIPHIT, OUTIM
Oepy OarmapiaManapblHBIH MakcaTTapbl MeH
Ma3MYHBIH TaJ/1ay;

8) skacaHIbl MHTEIUIEKT OMICTEPIHIH THIMILUIITH
YKOHE OJIapABIH O171iM Oepy HOTHXKEJIEPIHE dCcepiH

1) 3HaTh COBPEMEHHOE COCTOSHHE W
MEPCICKTUBBI PA3BUTHA HCKYCCTBCHHOTI'O
UHTEIUIEKTA;

2) OOBSICHATH MPAKTUYECKOE MCIIONIb30BaHUE
OCHOBHBIX METO/I0B HCKYCCTBEHHOT'O
WHTEJUIEKTa JIUISl peIIeHus 3a/1a4;

3) HpUMEHSATH aITOPUTMBI JAJS YIPABICHUS
Pa3IMIHBIMU CUCTEMAMU U UCIIOJITHUTCIIAMMU,
4) ucroNb30BaTh 3HAHUS ANTOPUTMUYECKHX
CTPYKTYp, JIOTHYECKHX OINepauuii H HX
MIPUMEHEHMUS;

5) pa3pabaTbiBaTh HpPOrpaMMbl YIpPaBIICHUS
CHCTEMaMH, HCIIOJIb3Ysl COBPEMEHHBIE CpeJibl
IIPOrpaMMHUPOBAHHUS;

6) TpUMEHSATh METOJAbl HMCKYCCTBEHHOTO
HHTCEIIJICKTAa U I/IH(l)OpMaHI/IOHHBIe TEXHOJIOTUHU
B 00pa30BaTeNbHON JAEATENbHOCTH;

7) aHanM3UpOBATh WEIW U  COJACPKaHHE
00pa3oBaTeNbHBIX IPOrPaMM, UCTIONb3YS
MH(pOPMalLMOHHbIE TEXHOJIOTHH
npoeccCHoHABHOTO POCTa;

TS

8) omenuBath AGh(HEKTUBHOCTL TPUMEHEHUS

1) understand the current state and development
prospects of artificial intelligence;

2) explain the practical use of basic artificial
intelligence methods for problem solving;

3) apply algorithms to control various systems and
agents;

4) apply knowledge of algorithmic structures,
logical operations, and their application;

5) develop system management programs using
modern programming environments;

6) apply artificial intelligence methods and
information technology in educational activities;

7) analyze the goals and content of educational

programs, using information technology for
professional growth;

8) evaluate the effectiveness of artificial
intelligence  methods and their impact on

educational outcomes.
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Oaranay.

MCTOHAOB HCKYCCTBCHHOI'O HMHTCIUUICKTA U HUX
BJINAHHUC Ha O6pa3OBaTeJ'II>HI)I€ PE3YyJbTAThI.

Kypcmuiy kvickawa mazmynst / Kpamkoe codepicanue kypca/ Course summary

JKacaHIbl MHTEJUIEKTTIH HETI3T1 aHbIKTaMajlapbl
MeH TyciHikTepi. Macenenep KoHE oOnapibl
11(S3110% omicTepi. Y ikeH KCHICTIKTEep/Ie
menrimaepai taby crparerusuiapsl. Jlepekrepai
eHJIey koHe Busyanusanus. NoSQL monmimertep
6azaceiMeH JxymbIc ictey. NoSQL moamimerTep
0a3achIMEH )KYMBIC iCTey.

OcCHOBHBIE
HCKYCCTBEHHOTO

omnpesieiecHuss W MOHATHS
HHTCIUICKTA. 3ajJadudl u
MeToJbl MX penieHus. CTpaTerud IOHMCKa
pemieHnid B OONBIIMX  MPOCTPAHCTBAX.
OO6paboTka 1 BU3yanu3amus AJaHHBIX Pabora
¢ NoSQL 6a3zamu gannsix. Pabora ¢ NoSQL
0Oa3zaMH TaHHBIX.

Basic definitions and concepts of artificial
intelligence. Problems and methods for solving
them. Strategies for finding solutions in large
spaces. Data processing and visualization. Working
with NoSQL databases. Working with NoSQL
databases.

Iocmpexsusummepi / [locmpexsusumat/ Postrequisites

TarpuibIMIaMazaH  ©TY  MEH  MarucTpIliK
JICCEPTALUSHBI OpPBIHAAY JIbI KaMTHUTBIH
MAaruCTPAHTTBIH FBUIBIMU-3EPTTEY )KYMBICHI

HayuHo-uccnenoBarenbckas pabota
MarucTpanra, BKJIrO4asd MMPOXOKACHUC
CTOXUPOBKH U BBINIOJHCHUE MAaruCTEPCKOM
JMCCePTALIUH

Research work of a master student, including
internship and writing of Master's thesis

bazoapnama scemexuici / Pykosooumens npozpammst/ Programme manager

[ywmeiiko T.C.,

‘ Hlymeiiko T.C.,

| Shoomeiko T.S.,
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Bupmyanowt yscone apmmornizan nakmolivix/Bupmyansvnan u dononnennasn peanvnocms/Virtual and Augmented Reality

OKy makcamut / Yueonan yenwv/ Purpose

Maructpatypa  CTyIEHTTEpiHIH
JKOHE TOJIBIKTBIPBLIFaH
TEXHOJIOTHSUTAPBIH ~ J3IpJIey KOHE  KOJJaHy
OoMbIHIIIA TEOPUSITBIK oumimaepi MEH
MPAKTUKAJIBIK JIaFIbUIAPBIH, COHIAN-aK OJap/IbIH
KociOM KBI3METIHAC KOJIJaHOamsl ecenTep/ui
IICITy YIIiH OChl TEXHOJOTHSUIApAbI IMaiijaiana
01Ty JaFIbUIapBIH IAMBITY.

BUPTYaJ bl
LIBIHJIBIK

Cdopmuposathb y MarucTpaHTOB
TEOPETUYECCKHUE 3HAHUS U TIPAKTUICCKUE
HaBBIKM B  oOmactd  pa3paboTKu U
MPUMEHEHHSI TEXHOJIOTHI BUPTYAIIbHOU U
JIOTIOJTHEHHOM PeaNbHOCTH, a TAaKXKe Pa3BUTHE
CIIOCOOHOCTH MCIOJIB30BaTh 3TH TEXHOJOTHH
JUIs  peUIeHWsT NpPUKIAAHBIX  337a4 B
poheCCHOHAILHOM JICATEIbHOCTH.

To develop master's degree students' theoretical
knowledge and practical skills in the development
and application of virtual and augmented reality
technologies, as well as their ability to use these
technologies to solve applied problems in their
professional activities.

Hamuceci / Pezynomamot ooyuenusn / Learning outcomes

OKbimy
Kypcrsl coTTI asiKTaFAaHHAH KeliH
olmiMaymbLIap
1)  OarmapiaMalibIK ~ KOHE  ammapaTThIK
Kypamaactapasl  Koca  anradga,  VR/AR
KYHENIepIHIH  Ipreili  TYKbIphIMJIaMaJlapblH,
ApXUTEKTYPACBhIH JKOHE JKYMBIC MPHHIUIITEPIH
Tanaay;

2) Unity, Unreal Engine, ARKit xone ARCore
CHSIKTBI 3aMaHayM IuiaTdopManap/isl nainanana

oteipeill, VR/AR KocbimMmanapeiH xobanay
KOHE d31pIey;

3) OuriM, MeAWIIMHA, MAapPKETUHT  JKOHE
WH)KEHEpUsSHbl ~ Koca  ajfaHjAa,  opTypil
cayajaparbl KociOum Macesenepi MIenry YHIiH
VR/AR  TexHonorusmapblH Oaranay  KoHE
KOJIJIaHY;

4) Opronomuka MeH UX nu3allHBIH eckepe
OTBIPBITl, BHUPTYAJIIbl JKOHE TOJBIKTHIPBIIFAH
IIBIH/IBIKTA e3apa opekerTecy YILIiH
naiananyusl UHTepQeicTepin Kypy;

5) VR/AR TexHOIOTUATAPBIHBIH THIMILUIITH
KOHE OJIapJbIH KOCciOM KBI3MET IIeH KOFaMFa
oCepiH ChIHU TYPFBIIaH Oaranay.

ITocne ycmemHoro
o0yyaromuecsi OyayT
1) aHanu3MpoBaTh OCHOBHBIE KOHIIETILIUH,
APXHUTEKTYPHI U TIPUHIIAITEI PAOOTHI

VR/AR cucrtem, BKiIOYas HpPOrpaMMHBIC H
anmnapaTHble KOMIIOHEHTHI;

2) nmpoekTHpoBaTh U paszpabaTbiBaTh VR/AR
MIPUIIOKEHUS c HCIOJIb30BAHUEM
COBpPEMEHHBIX MmiIaTgopm, Takux kak Unity,
Unreal Engine, ARKit u ARCore;

3aBeplIeHHsl Kypca

3) omneHuBath U npuMeHATh VR/AR
TEXHOJIOTHH TSt pereHuHst
npoeCCUOHANBHBIX  33/1ad B PA3IUYHBIX

o0racTsx, BKJIO4as oOpa3oBaHue, MEIULIUHY,
MapKETUHT U MH)KEHEPHOE JIETIO;

4) co3naBath MOJIb30BaTENIbCKIE HHTEPDEHChI
JUI  B3aUMOJEHCTBUS B BUPTY&JIbHOH W
JOTIOJJHEHHOM ~ pEalbHOCTH  C  YYETOM
oproHomMuku u UX ausaiHa;

5) KpuUTHUYeCKH OleHUBaTh 3(P(PEKTUBHOCTH
ucnoib3oBanuss VR/AR texHomoruit u ux
BIIUSIHUE Ha poeCCHOHATIBHYIO

ESITENILHOCTD U OOIIECTBO.

After successful
students will be

completion of the course,

1) Analyze the fundamental  concepts,
architectures, and operating principles of VR/AR
systems, including software and hardware
components;

2) Design and develop VR/AR applications using
modern platforms such as Unity, Unreal Engine,
ARKIit, and ARCore;

3) Evaluate and apply VR/AR technologies to
solve professional problems in various fields,
including education, medicine, marketing, and
engineering;

4) Create user interfaces for interaction in virtual
and augmented reality, taking into account
ergonomics and UX design;

5) Critically evaluate the effectiveness of VR/AR
technologies and their impact on professional
activities and society.

Kypcmoty Kbickawa mazmynut / Kpamkoe cooeprcanue kypca/ Course summary

32




Bupryanapl koHE TONBIKTHIPBUIFAH —IIIBIH/IBIK
TEXHOJIOTHSUIApbIMEH  TaHBICTBIPY.  VR/AR
o3ipIieyre apHalFaH OaraapiaMalibK Kypaiiap.
3D rpaduka xoHe wmogmenbacy. VR/AR
KyHhecinueri WHTEPaKTUBTLUIIK KOHE
naganaHymel uHTepdeiici. biurnim Oepy MeH
okpiTymarbl  VR/AR. Kocibu  KwpI3MerTeri
VR/AR. VR/AR KonpgaHyaplH STHKAachl JKOHE
QJIEyMETTIK aCTIeKTiIepi. VR/AR
TEXHOJIOTUSIAPBIHBIH OO0JIAIIIAFbI.

BBenenue B TEXHOIOTMM BHUPTYaJIbHOW H
JIONIOJIHEHHOM  peanbHOCTU. [Iporpammubie
WHCTPYMEHTHI 17151 pazpabotku VR/AR.
TpexmepHas rpapuka M MOAEIMPOBAHUE.
WNHTepakTHBHOCT, W TIOJIB30BATEIILCKUIN
unrepdeiic B VR/AR. VR/AR B o6pazoBanuu
n obdydenuun. VR/AR B mpodeccnonambHOR
NESITeIbHOCTH. DTUKA U COLIUANIbHBIE ACIIEKThI
ucnons3oBanusi VR/AR. Bbynymee VR/AR
TEXHOJIOTHIA.

Introduction to virtual and augmented reality
technologies.  Software tools for VR/AR
development.

3D graphics and modeling. Interactivity and user
interface in VR/AR. VR/AR in education and
training. VR/AR in professional activities. Ethics
and social aspects of VR/AR use. The future of
VR/AR technologies.

Hocmpexsusummepi / [locmpexsusumwt/ Postrequisites

TarpuibIMIaMazaH  ©TY  MEH  MarucTpIliK
JCCEPTALUSHBI OpPBIHAAY JIbI KaMTHUTBIH
MAaruCTPAHTTHIH FBUIBIMU-3EPTTEY KYMBICHI

HayuHo-uccnenoBarenbckas pabota
MarucTpanra, BKJIrO4asd MMPOXOKACHUC
CTOXUPOBKH U BBINIOJHCHUE MAaruCTePCKOM
JMCCEPTALIUH

Research work of a master student, including
internship and writing of Master's thesis

bazoapnama scemexuici / Pykosooumens npozpammst/ Programme manager

[Mywmeiiko T.C.,

| IIymeiixo T.C.,

| Shoomeiko T.S.,
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