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Kipicne

DNEeKTUBTI TOHACP KaTaloTbl OKBITYIBIH KPEAUTTIK JKyileci OolbIHIIA
KYPacCTBIPbUIAILI. JJCKTUBTI TOHACP KaTaJOThl >KYWEJIEHTeH TaHAay OOWBIHIIA
MIOHJIEP Ti31MIH YKOHE OJIAP/BIH KbICKA CHITATTAMACHIH KapaCThIPAIbI.

MarucTpaHT MaMaHJBIKTapJbIH MIHJIETTI KOMIIOHCHT/>KOFapbl OKY OpPHBI
KOMITOHEHTIHIH IMOHIEPIH MEHTePYMEH KaTap, YCHIHBUIBI OTHIPFaH TaHay OOWBIHIIIA
MIOHJIEPl TaHIaIl adybl THIC.

ONeKTUBTI TOHJAEPJl TaHJayFa »JJBai3ep KeHec Oepeai. Maructpant
sABal3epMeH Oipiiece OTBIPBIN, MArkMCTPAHTTBHIH >KEKE OKY >KOCHAaphlH KYpy YIIiH
MOHEpTe ’Ka3bUTy HbICAHBIH TOJITHIPAJIbI.

Kypmerti maructpant! bigiMm 0epy TpaeKTOPHUSICHIHBIH OIpTYTAaCTHIFBIHBIH
oinacteipbutybl  Ci3lliH OoJjlalakra MaMaH peTiHJE KOciOW JallbIHBIFBIHBI3ABIH
JIEHIei1HEe BIKIAJ €TETIHIH €CTE€ CAKTaybIHbI3 KEPEK.

BBenenue

[Ipy KpenUTHOM  TEXHOJOrMU OOydeHHs  pa3padaThIBAaeTCS  KaTajor
ANIEKTUBHBIX JUCHUIUIMH, KOTOPBIA MpEeACTaBIsieT COOOW CHUCTEMaTU3UPOBAHHBIM
MepeYeHb IMCLUUILIMH KOMIIOHEHTA MO BBIOOPY U COAEPKUT KPATKOE UX OINKCAHUE.

Hapsiny ¢ u3yueHueM JUCHUILIMH 00s3aTENIbHOTO / BY30BCKOI'O KOMIIOHEHTA,
MarucTpaHT JOJKEH BHIOPATh AJI U3YUEHUS TUCIIUILIMHBI KOMIIOHEHTA 0 BBIOODY.

KoHcynbTanuu no BeIOOPY AJIEKTUBHBIX JUCIUIUIMH JIaeT 3/Baiizep. Bmecte ¢
HUM MarucTpaHT 3amlojHseT (opMy 3alMCH Ha JTUCUUIUIMHBI Ui cocTtaBneHus UYII
(MHAMBUAYATBLHOTO YUYEOHOTO IJIaHa).

VYBaxkaemple MarucTpantbl! BakHO NHOMHHUTB, YTO OT TOIO, HACKOJIbKO
MPOJlyMaHHOM M 1e0cTHOM OyaeT Bama oOpa3zoBarenbHas TpPaeKTOPHs, 3aBUCHUT
ypoBeHb Bamieil npodeccuoHanbHOM MOArOTOBKH, KaK Oy IyIIero CueaiucTa.

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 CEMECTPaM /
Distribution of elective courses by semester

[Tonnin ataysl / HaumenoBanue nucuminasl / The name of the discipline

Kpenurre
p caHbl /
Kom-Bo

KpeIuTOB/

Number of

credits

Axanemust
JIBIK
Ke3eH/
Axan
nepuoj/
Academic
period

I'AX xacay kypanmapsl /
WuctpymenTapuii pazpadorku ['MC /
GIS development toolkit

1

bynrte 6arnapnamanay /
Oo6nauHoe mporpaMMupoBaHue /
Cloud programming

Hefipokommerorepiep /
HetipoxommbroTepsl /
Neurocomputers

Kaszipri mukpormnpoueccopaapasl THIMII Oaraapiamanay /
D¢ dhexTnBHOE TPOTPAMMUPOBAHUE COBPEMEHHBIX MUKPOIIPOIIECCOPOB /
Efficient programming of modern microprocessors

PoGotrannpipsinran Kemenaepai oaraapiamanay /
[IporpammupoBanue poOOTU3UPOBAHHBIX KOMIUIEKCOB /
Programming of robotic systems

9J’ICKTpOHI/IKa JKOHE CCHCOPJIBIK TCXHOJIOTUsJIap /
DNEeKTPOHUKA U CEHCOPHbIE TEXHOJIOTUN /
Electronics and sensor technology

binim 6epyni xekenenaipy /
Ilepconanuzanus oOpa3oBaHus /
Personalization of education

ApHaiipl MaKcaTTap YIIiH IeTesn Tl /
WNHocTpaHHBIN A3bIK IS CEUANBHBIX Leei /
Foreign language for specific purposes

Kobamapasr 6ackapyablH Ka3ipri TEXHOIOTHUSCHI /
COBpCMCHHBIe TCXHOJIOTUH YIIPABJICHUA [TIPOCKTAMU /
Modern technologies of project management

BysITTHI TEXHONOTHSIAP B! Al faiany /
Hcnonp3oBanmne 00J1a9HBIX TEXHOJIOTHH /
The use of cloud computing

WuTepHeTr TexHOMOTUsIIApHI /
WuTepHer TexHomoruu /
Internet technology

OKy ic-opeKeTiHIH NHHOBALUSJIBIK (popMaapbIHbIH dicTeMEC] /
Mertoponorust ”HHOBAIIMOHHBIX (hOpM yueOHOU AeATeNbHOCTH /
Methodology of Innovative Forms of Educational Activity

PoGoTTanabIpbuIFas xKyienep MeH KYpbUIFbLIAPAbI MOJCTIICY KOHE 3epTTey /
MopenupoBaHue U UCCIICIOBaHNE POOOTU3UPOBAHHBIX CHCTEM M YCTPOUCTB /
Modelling and research of robotic systems and devices




barnapnamanap/sl Tanaay jkoHe BepUpHUKaIusiay /
Bepudukanus u ananus nporpamm /
Verification and analysis of programs

3D-monensaey /
3D-monenupoBanue /
3D modeling

’obanbH MeHeKMEHTI Oacta 6a3zana MS Project /
MenemxmeHT TpoekToB Ha 6a3e MS Project /
Project management based on MS Project

IT-cepBuc MmenemKmMenTi /
IT-cepBuc meHnemxMeHT /
IT-service management

AXCK Garnapiamanay toxipudeci /
[Mpaktuka nporpammupoBanus CAIIP /
Practice of programming CAD

PoboToTexH1KanaFbl )KacaH 1l UHTEIJUIEKT /
HckyccTBEHHBIN HHTEIIEKT B POOOTOTEXHUKE /
Acrtificial intelligence in robotics

|0T-1a MamMHAIBIK OKBITY /
Mammnnoe o6yuyenue B [oT /
Machine learning in loT

Po6OTTBI TeXHHUKAIAFBI aKITAPATTHIK KYPBUIFBLIAP JKOHE KyHenep /
NudopmanroHHbie ycTpoCTBa U CHCTEMBI B pOOOTOTEXHUKE /

Information devices and systems in robotics

FoutbiMu-on1icTeMeNiK IPakTUKYM /
HayuHo-meTonnyeckuii IpakTUKYM /
Scientific methodological workshop




1 oKY KbLJIBIHA APHAJIFAH YJIEKTUBTIK MIH/EP / DJIeKTUBHBIE TUCHUIINHBI 1715 1 roga odyuenus/ Elective courses for

year 1
T'AXK scacay kypanoapwt / Hucmpymenmapuii pazpadomxu 'HC / GIS development toolkit
OKy makcamut / Yueonas uenw | Purpose
I'eoakmaparThIK Koceiminanapasl | CucremaTrueckoe u3ydeHue ocobennocteit | Systematic study of the programming features of
Oarmapiamanay epeKIIeITIKTePiH XKyHelni | mporpaMMHpoBaHusi  reouH(popmannoHHbix | geoinformation applications
3epTTey PUJIOKEHHUN
Oxvimy nomuceci / Pezynsmamal 0oyuenus / Learning outcomes
Kypersl carri askraranHan Kkeiiin 0Oinim | [Tociie  ycmemHoro 3aBepmenusi Kkypca | After successful completion of the course,
aJymbLIap odyuarommecst OyayT students will be
— TAX  nafimamanyablH ~ MakcaThl —~ MEH | — ONpeAessITh Ha3HaueHWe W Bo3MoxkHOCTH | — determine the purpose and possibilities of using
MYMKIHIIKTEpiH aHBIKTAY npumenenns [ UC; GIS;
— KEHICTIKTIK Tajjay, Ccypayasl KOJiAayibl | — MPOBOJWTH IPOCTPAHCTBEHHBIM aHamm3, | — to carry out spatial analysis, query support and

’KOHE TaKbIPBINTHIK KabaTTap/Abl KalbIITACThIPY,
SHT13y/IIbIFapy/Ibl )KY3€Te achIpy;
— AHAJIOTTHIK KOHE
CTEpEOILIOTTEP/IEH,
MOJIIMETTEP/ICH, aspodoTocyperTepieH,
3JIEKTPOHIbI TEOIOUTTEPIEH aJIbIHFaH
MOJIIMETTEP/ICH aJIbIHFaH aKIapaTThl OHICY;

— TI'AX xonpanOanapbiH KypacTbipy

AHAJIMTUKAJIBIK
CIYTHUKTIK

MOJJIEpXKKa  3arpocoB  H  (OPMHPOBAHKE
TEMATHYECKUX CJIOEB, BBO/I/BBIBOI;

— 00pabartbIBaTh UH(OPMALHIO,
MOJyYEHHYIO aHaJIOrOBOTO u
AHATTUTHYECKOTO CTEPEeOIIOTTEPA,
CIIyTHUKOBBIE J[aHHBIE, a3pO(OTOCHUMKH,
JAaHHBIC OT 3JICKTPOHHBIX TCOAOJIUTOB,

— COCTaBIATH  IPUKIAAHBIE  [POrPAMMBI
I'cC

oT

the formation of thematic layers, input/output;

— process information received from an analog
and analytical stereoplotter, satellite data, aerial
photographs, data from electronic theodolites;

— compose GIS applications

Kypcmuiy kbickawa mazmynot / Kpamkoe codepacanue kypca | Course summary

Kipicnie. T'eoaknapaTThIK >Kyienepnaeri Herisri
tepmuHaep. KeHICTIKTIK AepeKkTep MOIenbaepi.
Onuey, 6akpuiay, O0akbuiay Typasbl TYCIHIKTED.
I'AXK xnaccudukanusacel >k9HE ONapblH Jamy
npoueci. 'AXK KypbUIbIMbl HHTETpalMsIIaHFaH

Kyhe perinnge. [eoakmapaTThlKk — Kyienep
KYPBUIBIMBIHBIH Heri3ri AJIEMEHTTEDI.
I'eorpadusibik aKIapaTThIK KyiHenepae
MomiMeTTep  KOpelH — maipamany. ['AX-ma

capanTaMalIbK JKyHenepii KoJJIaHy, QpTypii

Brenenue. OcHoBHbIE TEPMUHBI B
reOMH(POPMALMOHHBIX cucTeMax. Mogenu
MIPOCTPAHCTBEHHBIX JaHHbIX. [loHATHS 00
U3MEPEHUsAX HaOJIOJCHUAX, MOHHUTOpPUHTE.
Knmaccupukammmss TMC w  mpomecc  ux
pa3BUTHA. CrpykTtypa I'cC KaK
WHTETPUPOBAHHONW  cucTteMbl.  OCHOBHBIE
9JIEMEHTHI CTPYKTYpPhl I'€OMH(POPMALMOHHBIX
cucteM. Mcrmonp3oBanue 0a3 [JaHHBIX B

FCOI/IH(I)OpMaLII/IOHHLIX CUCTEMAX.

Introduction. Basic terms in geoinformation
systems. Spatial data models. Concepts about
measurements, observations, monitoring.
Classification of GIS and the process of their
development. Structure of GIS as an integrated
system. Basic elements of the structure of
geoinformation systems. The use of databases in
geographic information systems. Application of
expert systems in GIS, methods of processing
various data and modeling. Functionality of




MOTIMETTEP/Al OHICY KOHE MOJENbBILY IICTEPI.
Kazipri TAX ¢yuakouonangeirel.  Kazipri
yakpiTTa 0ap ['AXK-ra momy »oHE onapiabiH
(GYHKIMOHANABIFEI ~ MEH  MakcaThl.  backa
ABTOMATTAaHABIPBUIFAH O KYHENep apachIHIAFbI
I'AX opnbl. Ka3ipri yakpITTa KOJIJIaHBUIATHIH
merisri ['AXK makerrepi JkoHE  OnapibIH
curarramaiapel. baFmapiamalblK KaMTamachi3
eTyqi xobarnay JkoHe eHTi3y. AKaylapra Te3iMIi
RTS EHT13y YIIiH KOJITAHBLIATHIH
OarmapiamMalbIK jKacaKTaMaHBI 93ipiey oicTepi.
aKayJapra Te31MJli apXUTEKTypaiap.

IIpumenenne skcneptHeix cuctem B I'HUC,
METOJIOB OOpabOTKH pPAa3IMYHBIX JaHHBIX H
MO/IETTUPOBAHUSI. @OyHKIMOHAIbHbBIE
BO3MOKHOCTH coBpemMeHHbIX [MC. O0630p
I'C cymecTByOmMX B HACTOSIIEE BpeMs U
ux  (GyHKIUOHAJIbHBIE BO3MOXHOCTH, U
HazHaueHue. Mecto I'MC cpenun apyrux
aBTOMAaTU3UPOBAaHHBIX cHUCTeM. (OCHOBHBIE
nakerel ['MIC, ucnosnb3yeMble B HacTosllee
BpeMs u ux XapaKTEPUCTUKH.
[IpoextupoBanue u peanuzanus [10. Metob
paszpaborku  IIO, wucnomws3dyemble  uis
peanu3anuu OTKa30yCTOWYUBBIX CPB.
OTKa30yCTONYMBBIEC APXUTEKTYPHI.

modern GIS. Overview of GIS currently existing
and their functionality and purpose. The place of
GIS among other automated systems. The main
GIS packages currently in wuse and their
characteristics. Software design and
implementation. Software development methods
used to implement fault-tolerant RTS. fault-tolerant
architectures.

bazoaprama scemexuwiici / Pykosooumens npozpammut | Pro

ramme manager

CagsixoBa O.C.

‘ CansixoBa O.C.

Salykova O. S.




bynmmot 6az0apnamanay / Qonaunoe npozpammuposanue / Cloud programming

OkKy makcamut / Yueonan yenv / Purpose

By1TTel  ecenTey  TEXHOJOTHSCHI  TYpPallbl
TEOPHSUTBIK KOHE TMPAKTHKAIBIK OLTIMIEPaiH
KQXKETTI KeJEeMiH KaJlbITacThIpy, 3aMaHayu
Ou3HecTe OWITTHI TEXHOJIOTHSJIAP IMMalIachiH ic
KY3lHAE IKy3ere acelpy JaFrapuIapbl  MEH
OuTIKTEpiH KaJIBIITaCTBIPY, aTajFaH
TEXHOJIOTUSHBIH KYpaJl-CAaliMaH IbIK KYpaJAapbiH
3epTTey

Cdopmuposath HEOOXOMMBIH 00BeM
TEOPETUYECKUX W IPAKTUYECKUX 3HAHHUU O
TEXHOJIOIMU 00JauHbIX BBIYUCIEHUN, YMEHUI
U HaBBIKOB NPAKTUYECKOW peann3aluu BbITO]
OOJIaYHBIX TEXHOJIOTMA B COBPEMEHHOM
Ou3Hece, U3y4YEHHUE  HHCTPYMEHTAJIbHBIX
CPEACTB JaHHOW TEXHOJOTHH

To form the necessary amount of theoretical and
practical knowledge about cloud computing
technology, skills and practical implementation of
the benefits of cloud technologies in modern
business, and to study the tools of this technology

Hamuoiceci / Pesynomamot 06yuenus / Learning outcomes

OKbimy
Kyperbl coTTi agKTaraHHaH KeiiH Oigim
ajTymbLiap
— ONEepauusuIbIK  JKYHeNepHIiH  Heri3aepi
aHBIKTAY;
— MS Visual Studio OarmapiaamaceiHaa
Oarmapiamanay;
—  «OYJITTBIKY ecenTeyepai €HTI3y
JaFIbIIapbIH KOJAAHY;
— OIapAblH MAaHBI3JBUIBIFBI  MEH  1CKEepIiK
MYMKIHJIKTEPIH,  «OWITTBD»  OpHAJIACTBIPY

CTPATCTUAJIAPbIH AHBIKTAYy

IMocae ycmemHoro
o0yyaromuecsi OyayT
— OIpeneNsiTh  OCHOBBI
CHCTEM;

— mporpamMMupoBatb B cpeae MS Visual
Studio;

3aBeplIeHHs] Kypca

OnepanrOHHBIX

— TPUMEHSTH HaBBIKU BHEJIpEHUS
"001aYHbIX" BEIYUCIICHHH;
— OIpeAenaTh X 3HAYNMOCTD i

BO3MOXXHOCTH JJi1 OW3HEeca, CTpaTeruu Io
pa3BepThIBaHUIO "00JaKOB"

After successful
students will be
— define the basics of operating systems;
— programming in MS Visual Studio;

completion of the course,

— apply the skills of implementing "cloud"
computing;
— determine their significance and business

opportunities, strategies for deploying "clouds”

Kypcmuiy kbickawa mazmynst / Kpamkoe codepicanue kypca / Course summary

AT cajachlH/A MHQPAKYPBUIBIMJIBIK
menrmaepal a3ipiaey. OKy IMOHI KOHE TOHHIH
KYpPbUIBIMBI. ANNapaTThIK Kypalgapisl d3ipiey.
AT uHQPaKypBUIBIMBIHBIH JaMy Ke3eHIepi.
Bupryanuzanuss  TexHonorusuiapsl.  bBynrThi
ecenreyiep APXUTEKTYpPACHI. bynTTI
ecenTeyaepain HKOHOMHKACHI. byirThl
ecenTeyyiepaiq HeT13T1 KOMITOHEHTTepi:
KongaHOanap, KIMEHTTEp, HWHQPPAKYPHUIbIM,
maTdopmaniap, KbI3METTep, ACPEKTEepli CaKTay.
BbysiTTa OpHanacTeIpy yIiH BeO-KOChIMIIAIAPIbI

PazButue uHppacTpykTypHbIX pemeHuii B IT.
[Ipenmer U3yYeHUS " CTPYKTypa
JUCLUTUIAHBL. PazBurue anmnapaTHOTO
oOecrieyeHus. Orarnsl pa3BUTHA IT
UHPPACTPYKTYPHI. TexHonoruu
BUPTyalIM3allui. ApPXUTEKTypa OOJIAYHBIX
BBIUUCIICHUH. DKOHOMUKA 00JTaYHbBIX
BbruncieHuil. OcHoBHble kKommnoHeHTsl Cloud
Computing: MIPUIIOKEHUS, KJIUEHTHI,
uHppacTpykTypa, IIarGopmbl,  CIyXOBbl,

XpaHeHue  jaHHbIX. Pazpabotrka  Web-

Development of infrastructure solutions in IT. The
subject of study and the structure of the discipline.
Hardware development. Stages of IT infrastructure
development. Virtualization technologies. Cloud
computing architecture. Economics of cloud
computing. The main components of Cloud
Computing: applications, clients, infrastructure,
platforms, services, data storage. Development of
Web applications for deployment in the cloud,
migrating existing applications to it. Migration
from a standard environment to cloud applications.

9




a3ipney, oraH Oap KosngaHOamapabl Kellipy.
CrangapTTel OopTajiaH OYATTBIK KoJjijgaHOanmapra
Kelry. Murpanus Typaisl TYCiHiK. bynTka xemry
(dhazanapsl. KonnansicTarsr Ou3HEC
KOKETTUTIKTePIHI3 YLIH IYPBIC OpPHAIACTBIPY
yariciH  Tagaay. Jlypeic OyiIT mpoBaiiiepiH
Ttannay. SLA TYKbIpbIMIaMachl.

MIPUIIOKEHUHN JJIS1 pa3BepPThIBAaHUS B 00IaYHOMN
cpele, IepeHoca B HEE CyLIECTBYIOIIUX
NPUIOKEHUNA. Mwurpanuss M3 CTaHIAPTHOU
cpeabl B obsaunble npuiioxkeHus. Konuenus
murpanuu. ®aser Murpanuu B obiaaxo. Beibop
MOAXOMALICH MOZENN pa3BepThIBaHUS B
COOTBETCTBUM C CYILECTBYIOLIMMH OH3HEC-
3aJadyamMu. BeiOop nmoaxoasiero nocTapumKka
obmaynbix yeayr. Konmenmus SLA.

The concept of migration. Phases of migration to
the cloud. Choosing the right deployment model
for your existing business needs. Choosing the
right cloud provider. SLA concept.

bazoapnama scemexuiici / Pykosooumens npozpammot / Prog

ramme manager

CaxsixoBa O.C.

\ CansixoBa O.C.

Salykova O. S.
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Heiipoxomnsiomepnep / Heiipoxomnsiomepul / Neurocomputers

OKy makcamut / Yueonasn uens | Purpose

AKnapaTThl OHJICYTE apHanraH | Cucremaru3aiys 3HaHHIA O BO3MOXKHOCTSIX W | Systematization of  knowledge about the
HEHPOKOMITBIOTEPIIIK AIITOPUTMIEP MEH | 0COOCHHOCTSIX npumMenenus | possibilities and features of the use of
Kyilenepai  KOJNJaHy — MYMKIHAIKTEpI  MEH | HEHpPOKOMIIBIOTEPHBIX aJrOPUTMOB M cucTeM | neurocomputer algorithms and systems for
epeKIIeIIKTEP] Typabl OLTIMII JKYyHeaey U1 00pabOTKK HHPOPMAITUU information processing

Oxvimy naomuceci / Pezynomamut 00yuenusn / Learning outcomes
Kypcerbl carri askraranHan keiiin 0Oinim | [Tociie  ycmemHoro 3aBepmienusi kypca | After successful completion of the course,
aJTymbLIap o0yuarommecst OyayT students will be

— HEHUPOHIBIK JKEIJIEpMIH HETi3ri TypiepiH
KOHE OChl HEHPOHIBIK IKEIUIep apHalFaH
TarchIpMaIapAbl aHBIKTAY;

— apXHTEKTYpaHbl TaHJAYyJa KOHE HEHPOHIBIK

KENJepal OKbITyJla CTaHJApTThl SHiCcCTepAl
KOJIJIaHy;

— HEUPOHIBIK JKEIUIePAl OKBITYFa KOJAMIIbI
TUIMII ~ OHTAMNIAHABIPY  OMAICTEpPIH  JKOHE
KENJepai  KapaMa-Kapchl  KOw  (a3aifry)
ONICTEPIH KOJIJAHY;

— caJbICTRIpMaibl  Talfay IKYprizy KoHe

MOCEJIEHI IIemly YIIiH HEeHpOHABIK JKEeNiHIH
aApPXUTEKTYpaChIH TaHAayAbl HET13/1EY;

— TaHJANFaH TUOTI HEHUPOHABIK  JKETIHIH
OarmapiaMaliblK ~ KaMTamachl3  €TyJl  ICKe
aCBIPYBIH 331pJIey, OHBI OKBITY JKOHE ChIHAY.

- OIIPEIEIATD OCHOBHBIE THUIIBI
HEUPOHHBIX CETEH W 3a7ay, i PpeLICHUsd
KOTOPBIX 9TH HEHPOHHBIE cetu
IIpeAHa3HAYECHBI;

- UCIIOJIB30BaTh TUIIOBBIE METOABI IpU
BBIOOpE APXUTEKTYPBI 51 o0y4yeHnn

HEHPOHHBIX CETEH;

- UCMOJb30BaTh 3()()EKTUBHBIE METOJIbI
ONTUMHU3ALMM, NPUTOJHBIE JUIsI OOYyUYEHMS
HEUPOHHBIX ceren, u METObI
KOHTPACTUPOBaHUSA (PEIYKIIUH) CETeHl;

- MPOBOANTH CPaBHUTENbHBIN aHAIU3 U
000CHOBATh BBIOOpP apXUTEKTYphbl HEHPOHHOM
CEeTH ISl pelIeHUs [TOCTaBJIEHHOM 3a/1auH;

- pa3paboTarthb MIPOrPaMMHYI0
peanu3anuio BHIOPAHHOIO THUIA HEWpPOHHOU
CETH, TPOU3BECTH €€ 00yUEHHUE U UCIIBITAHUE.

- determine the main types of neural
networks and the tasks for which these neural
networks are intended;

- use standard methods when choosing an
architecture and training neural networks;

- use effective optimization methods suitable
for training neural networks, and methods of
contrasting (reducing) networks;

- conduct a comparative analysis and justify
the choice of neural network architecture for
solving the problem;

- to develop a software implementation of the
selected type of neural network, to train and test it

Kypcmuiy kbickauwa mazmynst / Kpamxoe codepicanue xkypca | Course summary

HelipokoMmbroTepiik XyleaepMeH TaHBICTBIPY.
Heitpounpik >xemi (HH) Typaner Tycinik. NS
nmaiina 0oJy Tapuxbl KOHE OJIApIBIH Jamy
nepcnekTuBanapbl. HeHpoHABIK — KeniiepaiH
TYpepi JKoHE oOjap WICEeTIH MIHAETTEp.
HeipoHabIK xenisiep/i OKbITYAa KOJIaHbLIAThIH
oHTaimanapIpy omictepi. NN OKBITY Ke3iHIe
naiiga OoNaThIH OHTAWIAHIBIPY MOCENeCiHIH

BBenenne B HEMPOKOMITBIOTEPHBIE CUCTEMBI.
[Monstue neiiponnoit cetn (HC). Hcropus

BO3HUKHOBeHMST HC © mepcnekThBbl HX
pasButuss. Buael HEHWPOHHBIX CeTed U
pelaembie UMHA 3aJ1a4u. MeTtonanl

ONITUMH3AIIMH, HCIIONIb3yeMble MPH 00y4eHUHU
HeHpoHHBIX ceTell. (OCOOEHHOCTH 3a/adyu

OIITUMMU3AINH, BO3HHUKAIOIIEH npu O6y‘{eHI/II/I

Introduction to neurocomputer systems. The
concept of a neural network (NN). The history of
the emergence of NS and the prospects for their
development. Types of neural networks and the
tasks they solve. Optimization methods used in
training neural networks. Features of the
optimization problem that arises when training the
NN. Choosing the direction of minimization.
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epekuieniktepi. MuHMMU3anusIay — OarbITHIH
tannay. Famamaplk oHTaWmaHABIPY omicTEpi.
Kyiinipy monenpaey anroputmi. |'eHeTHKaIbIK
ANTOPUTM/IED. KarTeiryna Ke31€elCOK
Kyi3emicrepai Konaany. Buptyanasl 6emnmexrep
omici. KaiiTamaHatelH HEUPOHIBIK JKEJijIep
ACCOITMATUBTI >KajJbl KYPBUIFBIIAPHI PETIHJE.
Xonhuinag HEHUPOHABIK JKEJTICI acCCOIMATHBTI
kKaapl peTiHae. XaMMUHT kemici. HelpoHabik

KENJEPAIH  O3[IrHeH  YUBIMIACTHIPBUTYHL.
Juaamukanelk  sigponap — omici.  KoxoneH
xemtepl.  HeWpoHAbIK  KemiHIH  KapaMa-
KapChUIBIFBI (KpICKapysl).

HeiipokoMmbroTepiepai xKy3ere acblpy SIicTepi.
KenkabaTTsl curmMa Topi3al KEIep.
KaiitananatelH sKenijep accOLMAaTHUBTI CaKTay
KYPBUIFbUIAPhI perinae Xomdunarig
aBTOacCOLMAaTUBTI x)emici. XaMMuHT xerici. Exi
OarbITThI ACCOITMATUBTI JKaJIbI.

HC. Beibop HampaBieHus MUHUMH3AIUH.
MeTtonanl ri1o0aIbpHON ONTUMHU3AINH.
AJNTOPUTM UMUTALIMK OTXKUTA. | 'eHeTUYecKue
anroputmsl.  Vcnosb3oBaHuE — Cily4ailHBIX
BO3MYILCHUU B 00y4YECHHH. Meron
BUPTYyaJIbHBIX YacTHL. PexyppeHnTHbIE
HEUPOHHBIE ceTu KaK YCTpOMCTBA
acconuatuBHOW mnamsaTu. HelipoHnHas cetb
Xondwunga kak acconuatuBHas namsaTh. CeTb
XemmuHra. Camoopranuszanus HEHPOHHBIX
cereil. Meron nuHamumueckux sanep. Cetu
Koxonena. KontpactupoBanue (pemykiius)
HEWpOHHOW ceTu. Meroasl peanu3anuu
HENPOKOMITBIOTEPOB. MHorocnoiHeie
curMoMJiaibHble ceTu. PexyppeHTHbIE ceTu
Kak acCOLIMaTUBHBIE 3allOMHHAKOLINE
YCTPOMCTBA. ABTOacCcOUMATUBHAS CeTh
Xondunaa. CeTb XeMMHHTA.
JIByHampaBieHHasi acCOIIMaTUBHAS MMaMSITh.

Methods

of global

optimization. Annealing

simulation algorithm. Genetic algorithms. The use
of random perturbations in training. Method of
virtual particles. Recurrent neural networks as

associative memory devices.

network as an

Hopfield neural
associative memory. Hamming

network. Self-organization of neural networks.
Method of dynamic kernels. Kohonen networks.
Contrasting (reduction) of the neural network.

Methods for
neurocomputers.

the implementation of
Multilayer sigmoid networks.

Recurrent networks as associative storage devices.
Hopfield's auto-associative network. Hamming
network. Bidirectional associative memory.

Bazoapnama scemexwici / Pykosooumenv npozpammot | Prog

ramme manager

CangsikoBa O.C.

\ Caspikosa O.C.

Cansixosa O.C.
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Kaszipei muxponpouyeccopnapovl muimoi 6azoapramanay / Igpghexkmusnoe npocpammuposanue co8pemenHblX MUKPORPoOUeccopos /
Efficient programming of modern microprocessors

Oky maxcamul / Yueonas yenw / Purpose

MaructpaHTTapabIH 3aMaHayu
MaMaHIaH IBIPBUIFAH €CEeNTEYIll KYPhUIFbLIAPIbI
Oarmapiamainay KypaliJapblH MEHIepy; opTypJi
CaHIBIK  MOJIENBJICP MEH  aJITOPUTMACPIi
MaMaHaHIBIPBUIFaH eCeNTeYIill KYPhUIFbLIApIa
THIMII ~ KYy3ere acelpy  TOCUIIEPIH  OKY;
MaruCcTpaHTTapAbIH 3aMaHayu
MaMaHIaH IBIPBUIFaH €CEeNTEYIIl KYPhUIFbLIap,IbI
TUIM[1 OaFdapiaManay JaFIbUiapblH MEHIepy

OcBoeHue MarucTpaHTaMu CpencTB
IPOTPaMMHUPOBAHUS COBPEMEHHBIX
CIICIMATN3HPOBAHHBIX BBIYMCIIUTEIILHBIX
YCTPOKCTB; u3y4eHue CrIoco0oB
3pdexTHBHON  peanu3aliHu  pa3IHYHbIX
YU CJICHHBIX MO[[GJ'IGI;'I U aJropuTMOB Ha
CIICIMATU3HPOBAHHBIX BBIYMCITUTEIbHBIX

YCTPOMCTBAX; MPUOOPETEHHE MAruCTpaHTaAMU
HaBBIKOB 3()(PEKTUBHOTO MPOrPaMMHUPOBAHUS
COBPEMEHHBIX
BBIUHCIUTENbHBIX YCTPOUCTB

CIICHHUAIM3UPOBAHHBIX

Master's students master the programming tools of
modern specialized computing devices; study the
ways of effective implementation of various
numerical models and algorithms on specialized
computing devices; master's students acquire the
skills of effective programming of modern
specialized computing devices

OKbimy

Hamuceci / Pezynomamot 0oyuenusn / Learning outcomes

Kyperbsl coTTi asikraranHaH KeiiH Olrim
aJIylmbLiap

— Kazipri 3amMaHfbl ecemnTey IKYHeIepiHiH
apXUTEKTYpaChIH, Kazipri 3aMaHFbI
MaMaHIaHIbIpbIIFaH KOMIIbIOTEPIIEPIiH
ApXHUTEKTYpPaChIH KOJJIaHy;

— Kasipri 3aMaHF¥bl MaMaH/1aHIbIPbUIFaH
KaJbKYJISTOpJIAapAbl  TUIMII  Oarjapiamanay
onmictepiH, Oenruni  Olp  KaJbKyJSTOPABIH

ApXUTEKTYpachIHAa JKOFAphl JEHIEeHIl TUIIIK
KOHCTPYKLHUsTIapAbl OeifHeney epeKIeNiKTepiH

Kyperbl ¢oTTi asikraraHHaH Keifin 0inim
aJylmbLiap

IIPUMEHATh apXUTEKTYPY COBPEMEHHBIX
BBIYHUCIIUTEIBHBIX CUCTEM, APXUTEKTYpPY
COBPCMCHHBIX CricquaJIn3upoOBaHHBIX
BBIYHCIIUTEIIEH;

HCIIOJIb30BaTh CIOCOOBI 3 (PEKTUBHOTO
IIPOrpPaMMHUPOBAHHUS COBPEMEHHBIX
CIICIIMAJIM3UPOBAHHBIX BBI‘II/ICHHTGHGﬁ,
0COOEHHOCTH O0TOOpaXKEeHUsI KOHCTPYKLIUI
SI3BIKA BBICOKOI'0 YPOBHS Ha apXUTEKTYpPy

After successful

students will be

- apply the architecture of modern computing
systems, the architecture of modern specialized
computers;

- use the methods of efficient programming of
modern specialized calculators, the features of
displaying high-level language constructions
on the architecture of a particular calculator;

— use UNIX\Linux operating system, develop
and optimize serial and parallel programs;

completion of the course,

naiianany; KOHKPETHOTO BBIYUCITUTEIIS; make a choice of a specialized calculator and a
— UNIX\Linux OIIePALHSIIBIK Kyiecis | — VCIOIb30BATh  OIEPALMOHHYIO CHCTEMY program development tool for a specific class
najilanay, CepHSUIBIK OKOHE Iapasuielbi UNIX\Linux, pa3pabaTsiBaTh " of tasks, debug programs for specialized
OarapiaaManapbl asipney SKOHE ONITUMHU3UPOBATh MOCJICAOBATCIbHEIC U computers

OHTalJIaHIBIPY; MaMaHAaHIbIpbLUIFaH [apaJUIeJIPHBIC  TIpOrpamMmbl;  Jiej1aTh

KOMITBIOTEPJIEP/l  KOHE  TalcChIpMaliap/IbIH BBIOOD CICTIHATA3UPOBAHHOI'O

Oenrini  Oip kiacel yIIH — OargapiaMaibIk BBIYHCIINTENS M CPEICTBA pa3pabOTKH

KAMTaMachl3 eTyli o3ipiey  KypalIapsbiH, MIpOrpaMM MOJI KOHKPETHBIN KJlacc 3ajad,

MaMaHJAHBIPBUIFAH  KOMIIBIOTEpJIED  VIIIH BBIIOJIHATE ~ OTJIaAKy NpOrpaMM  JUIA
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XKOHJIey OaraapiaMaiapblH TaHAAY

CIICIUAJIM3UPOBAHHBIX BBIYUCIIUTCIIb

Kypcmuiy kbickawa mazmynot / Kpamkoe codepicanue Kypca / Course summary

MHuKpoIponeccopibIK KOHTPOJIIEPIICPAIH
KYPBLIBIMBI, ONApIbIH  OKIKTeNIyl  JKOHE
porpaMMasanysbl, KOHTpOJUIEpIepai
KOMIIBIOTEPJIEPMEH ~ JKOHE  TEXHOJIOTHSIIBIK
KaOJIBIKTapMeH  OalIaHBICTBIPY  KOJAApBI.
MuKpOIpoLecCoOpIIbIK OarapnamanayablH

KYHemK TyciHiri. JlepekrepMeH IKYMBICTBI
oHTainauaplpy. JKeprimikti >Kep MPUHIIMIIL.
Jlepekrepre KON JKETKI3yJl OHTaIaHIBIPY.
Hepextepai aybIcThipy TopTiOi. Komri Oy3y
ocepi. Jlepexrepai anapiH ana amy. Kamr sxaaeix
naiianany THIMAUIITIH ~apTTBIPY  KOJJApHI.
Jlepekrep OJIOTBIHBIH ~ ©JIIIEMIH TaHJAHBI3.
Ecenreynepai oHTalmaHapIpy KOHE KOMaH/aaIap

arbIHBIH Oackapy. Ken aFbIH/IbI
Oarmapiamanapasl OHTAMJIaHBIPY .
barnapnamansl azipiey KYpajiaapsl.
barmapnamanapisl KOHJEyTre apHaJIFaH
Kypannap.  barnmapnamanapiaplH = OpbIHOANLY
YakpITBIH oJIIey Kypanaapbl. JKaiaTeiH 1Iki

KYHECIHIH MYMKIHIIKTEpiH €cKepe OTBIPHIIL,
TUIMI1 Oardapiamainay OOWBIHIIA YCBIHBICTAp.
[IporpammManapabl  OHTaWIaHIBIpYJa  XKOHE
oJlapAbl OpbIHJAy1a MPOrPaMMUCT, KOMIMIATOP
YKOHE KOMITBIOTEPTIH POJII.

Crpykrypa MHUKPOIPOIIECCOPHBIX
KOHTPOJUIEPOB, HMX  KiIacCUpuKamus U
IpOrpaMMHPOBaHUE, CIOCOOBI CBSI3U

KoTpoiiepoB ¢ OBM u ¢ TeXHOJOTHYECKUM
obopynoBanueM. CUCTEMHOE TPEICTABIICHUE
0 TMPOTPAMMHPOBAHUH MHKPOIIPOIECCOPOB.
Ontummzanus paboTel ¢ JaHHBIMH. [IpuHIIATT
JokanbHOCTH. Ontumusanusi oOpallleHud K
naHHbIM. [Topsaok o06xoma maHHBIX. DddekT

OykcoBanus  KdmI-mamsATd.  [IpenBeiOopka
JAHHBIX. CriocoOsl IIOBBILLICHUS
3 HEKTUBHOCTH VCIIOJIB30BAHUs KDIII-

namatd. Beibop pasmepa Onoka JaHHBIX.
OnTtuMuzanusi BBIYUCICHUNA W YIPaBICHUS
IIOTOKOM KOMaHJI. Onrtumuzanus
MHOTOITOTOYHBIX IPOTPaMM.
WHcTpyMeHTallbHBIE  CpelicTBa  pa3pabOTKU
nporpaMMm. MHCTpyMEHTalbHBIE CpEICTBa
otnagku mnporpamMMm. CpeacTBa H3MEpeHHs
BpEMEHHU BBITIOJTHEHUS MpOrpamM.
Pexomennanuu o b PeKTUBHOMY
POTrPaMMHPOBAHHIO C YUYETOM OCOOCHHOCTEH
MoJICUCTeMBbl NamsATH. Poib mporpammucra,
KOMIIMJIATOpPAa U KOMIIbIOTEPA B ONTHUMHU3ALUU
MIPOTpaMM M MX BBITOJHEHHUE.

The structure of microprocessor controllers, their
classification and programming, ways of
connecting controllers with computers and with
technological equipment. System concept of
microprocessor programming. Optimization of
work with data. The principle of locality. Data
access optimization. Data traversal order. Cache
thrashing effect. Data prefetch. Ways to improve
the efficiency of cache memory usage. Select the
data block size. Optimization of computations and
command flow control.  Optimization of
multithreaded programs. Program development
tools. Tools for debugging programs. Means for
measuring the execution time of programs.
Recommendations for efficient programming,
taking into account the features of the memory
subsystem. The role of the programmer, compiler
and computer in the optimization of programs and
their execution.

bazoaprama rcemexwici / Pykosooumenv npozpammeut / Pro

ramme manager

CamsixoBa O.C.

CamsixoBa O.C.

CansixoBa O.C.
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Pobommanovipeinzan kewendepoi oazoapramanay / Ilpocpammuposanue pooomusuposannvix komniaexcos / Programming of robotic systems

OKy makcamut / Yueonas uens | Purpose

3UATKEpIiK ~ POOOTOTEXHUKAJIBIK  IKyHenep
HETI31HJE€ OHJIPICTIK KOHE TEXHOJOTHSIIBIK
nporecTepli  aBTOMATTaHABIPY  KypalJapblH
ANTOPUTMJIIK JK9HE OarapiIaMaliblK KaMTaMachl3
eTy/l d3ipiiey KOHE apXUTEKTYpaHbl Kobaiay,
TEXHHUKAJIBIK TallChIpMaIap/bl 33ipiey OoibIHIIa
KY3bIPETTUTIKTI urepy, Arduin0 ammaparThik

OcBoeHne KOMIETEHIIMH 10 pa3paboTke
TEXHUYECKUX 3aJaHUM, MPOEKTHUPOBAHUIO
APXHUTEKTYp U pa3paboTKe alrOpUTMUUECKOTO
U IpPOrpaMMHOr0 oOOecledyeHuss CpelcTB
aBTOMaTHU3alluu IMPOU3BOACTBCHHBIX n
TEXHOJIOTUYECKUX IPOLIECCOB HA OCHOBE
HMHTCJUICKTYaJIbHBIX pO6OTOT€XHI/ILICCKI/IX

Development of competencies in the development
of technical tasks, design of architectures and
development of algorithmic and software
automation of production and technological
processes based on intelligent robotic systems,
study of the main features of the Arduino hardware
platform

m1aTGOpMachIHBIH ~ HETI3rl  epeKIIEeNIKTEPiH | CUCTEM, U3YyYeHHE OCHOBHBIX OCOOCHHOCTEH
3epTTey anmapatHoi wiardopmsl Arduin0

Okvimy namuiceci / Pezynomamut 00yuenun / Learning outcomes
Kyperbl carri askraranHan keiiin 0Oidim | [Tociie  ycmemHoro 3aBepmienusi kypca | After successful completion of the course,
aJIymbLiIap odyuarommecst OyayT students will be
- pobOOTOTEXHHKAHBIH HETi3r1 FBUIBIMH- | — aHAJIM3HPOBATh OCHOBHEIE HayuHo- | — analyze the main scientific and technical
TEXHUKAJIBIK Maceenepi MeEH naMy | TexHuuyeckue mpoOieMbl U mepcrekTuBbl | problems and prospects for the development of
[EPCICKTUBAIAPBIH, OJapAblH FBUIBLIM MCH | pa3BUTHS M POOOTOTEXHHUKH, X B3aUMOCBA3b | robotics, their relationship with related fields of
TEXHUKaHBIH cabakrac caaylapbIMeH | CO CMEKHBIMU O0JIACTSIMM HaykH W TexHukwH; | science and technology; languages and features of

OaitnanpichiH  Tanmpay; RTK  Garmapnamanay
TIAEpl MEH MYMKIHJIKTEpI;

- poOOTTHI  KYpPBUIFBUIAPIBI,  MOAYJBIEPAI,
Kylenepali  KypyIAblH  NPUHIUINTEpPT  MEH
onicTEMEIiK HeTi3/IepiH KOJI/1aHy;
MUKPOKOHTpPOJUIEp  YHIiH  OaFmapiiaMalibik

OHIMJIEpAl o3ipiiey YUIIH 3aMaHayd Kypajjaap
MEH JXOHJIEY KypaJlJapblH Naianany;

- PTK ymin OargapiaMaliblK KaMTaMachl3
Ty KYPY;

- 9pTYpIi KYPAENLTIKTET1
KemeHaepai 6araapiamanay;

— Typa OHE Kepl ecenTepial IIenly YIIiH
MaTpPULIATBIK JIICTEP/I KOJIAaHy, poOOTTap MeH
pPOOOTTHIK JKyHenepaiH 3>KeTeKTepiH xkolanay
ONliCTEePiH KOJAAHY

pOOOTTHI

SA3BIKH M OCOOCHHOCTH MPOTrPaMMHUPOBAHMS
PTK;

- IPUMEHATH MIPUHIUIIBL "
METOAOJOTHYECKHE  OCHOBBI  IIOCTPOECHUS
POOOTOTEXHUYECKHX YCTPOWCTB, MOJyJeH,
CHUCTEM; HCIIOJIb30BAThH COBPEMEHHBIE
MHCTPYMEHTAJIbHBIE U OTJIAJOYHBIE CPEACTBA
pa3paboTKK MPOTrPaMMHBIX NPOAYKTOB JUIs
MHUKPOKOHTPOJLIEPA;

- co3JaBaTh IPOrpaMMHOE oOecreyeHne s
PTK;

- IpOrpaMMHUpPOBaTh  POOOTOTEXHUYECKHE
KOMILIEKCBI Pa3JIMYHON CII0KHOCTH;

— IIPUMEHATh MATPUYHBIE METObI PEILICHUS
npsiMoii M 00paTHOM 3a7ady, HCIOJIB30BaTh

MCTOAbI MPOCKTHUPOBAHUA HCIIOJTHUTCIIBHBIX

RTK programming;

- apply the principles and methodological
foundations for the construction of robotic devices,
modules, systems; use modern tools and
debugging tools for developing software products
for the microcontroller;

- create software for RTK;

- to program robotic complexes of varying
complexity;

— apply matrix methods for solving direct and
inverse problems, use methods for designing
actuators of robots and robotic systems
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YCTPOMCTB POOOTOB M POOOTOTEXHUYECKHX
CUCTEM

Kypcmuiy kbickawma mazmynot / Kpamkoe codepicanue Kypca / Course summary

ABTOMAaTTaHIBIPYZa  MHUKPOKOHTpOJLIEpIEPi
KOJI/IaHy. Pobot Oackapy. backapy
KYPBUIFBUIAPBIHBIH HET13T1 Kypamaac OeJiKTepi.
JKan koHE eHrI3y-IIbIFapy  KYPBUIFBLIAPHI.
PoGotThik Ky#enep ymiiH — OaraapiiamMalibIK
KamMTamachbl3 eryni o3ipaey. PICmicro xone
NXT wmukpokontposuiepiaepi. PICmicro sxone

NXT MHUKPOKOHTPOJIIEPIIEPiHIH HeT13T1
MYMKIHIIKTEPI. [Tepudepusibik
KYPBUIFBUIAPIBIH MUKPOKOHTPOJLIEpIIEpiHe

KOCBUTy. amnmapaTThlK UHTepdeiicrep. PoOOTTHI
KambIKTaH Oackapy. PoOOTTBIK kylenepmaeri
WUHTCIUICKTyalIZIbl  TEeXHOJNOTWsUIap.  HakTsr
YaKbITTaFbl OMEPAUSUIBIK KYHenep. ABTOMATTHI
poOOTTHI kylenepai xoOamay. TexHHKaIbIK

tanceipma. llepudepusuiblk  KypbUIFbUTap/b! | BpeMeHu. [IpoekTHpoBaHne aBTOMATUUECKHUX

TaHjaay. DJEKTPOHJBIK KOMIIOHEHTTEpAl *oHE | pOOOTOTEXHUYECKMX CHCTeM. TexHuyeckoe

Oarmapiamanay  oxictepiH  Tangay. PoOort | 3amanue. Bribop nepudepuitHbIX yCTpOHCTB.

CBIHAFBI. Karenepai 131ey. Kypbuirsl | BeIOOp — 37€KTpPOHHBIX ~ KOMIIOHEHTOB U

’KaHAPTYJapsbl. METOZIOB TporpaMMupoBaHus. McmbiTanne
po6ora. Ilomck ommubok. MoaepHu3zauus
YCTPOWCTB.

Hcnons3oBaHre  MHUKPOKOHTPOJJIEPOB B
aBTOMAaTHKe. VYnpasnenue poboToM.
OcHOBHBIE KOMITOHEHTHI YCTPOMCTB
ynpasinenus. [lamate u ycrpoiictBa BBOAA-
BBIBO/JIA. Pa3pabotka IPOrpaMMHOTO
obecrieyeHrss POOOTOTEXHUYECKUX CHCTEM.
Muxkpokontpoiuiepel  PICmicro u  NXT.
OcHoBHbIE 0COOEHHOCTH
MUKpoKoHTpoiuiepoB  PICmicro u  NXT.
[lonxmouenue K  MHUKPOKOHTpOJUIEpaM
nepuepuiHbIX  YCTPOHCTB.  AIMapaTHbIE
uHTepdeichl. JUCTaHIIMOHHOE YyIpaBICHUE
pob6oToM. MHTeNneKTyanbHble TEXHOJIOTHH B
POOOTOTEXHUUYECKUX CHUCTEMax.

OHepaL{I/IOHHHe CHUCTCMBI pcajlbHOI'0O

The use of microcontrollers in automation. Robot
control. The main components of control devices.
Memory and input-output devices. Development of
software for robotic systems.
PICmicro and NXT. Main features of PICmicro
and NXT microcontrollers.
microcontrollers of peripheral devices. hardware
interfaces. Remote control of the robot. Intelligent
technologies in robotic systems. Operating systems
of real time. Design of automatic robotic systems.
Technical task. Choice of peripherals. Choice of
electronic components and programming methods.
Robot test. Search for errors. Device upgrades.

Microcontrollers

Connection to

bazoapnama scemexuiici / Pykosooumens npozpammut / Prog

ramme manager

CangsikoBa O.C.

\ Caspikosa O.C.

Salykova O.S.
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DneKmpoHuKa rHcane CeHcopavlK mexnoaozuanap / Inekmponuka u cencopuvie mexuonozuu / Electronics and sensor technology

OKy makcamut / Yueonan yenw / Purpose

Curnannmapiasl eHICYAIH LHQPIBIK XyHeraepiH
KYpY IMPUHIMIITEPIH OKY, CEHCOPJIBIK aKIapaTThl

mU@PIBIK  OHJCYMIH HEri3ri oicTepi MeH
ATOPUTMICPIH MEHTepY,
MH()OKOMMYHUKAIHSITBIK KyHenepae

CCHCOPJIBIK aKIMapaTThl KAIBIITACTBIPY JKOHE
Tangay Ke3iHJe CaHIBIK OHJIEYIl KOJIIaHyIbIH
KYUETIK aclIeKTiJIepiH MEHTepy

Nzyuenne MPHUHIIATIOB MOCTPOCHUS
nupoBBIX cHUCTeM OOpabOTKH CHUTHAJIOB,
OCBOEHHE OCHOBHBIX METOJIOB U QJITOPUTMOB
nudpoBoi 00paboTKu CEHCOpPHOU
uHpOpManuy, OCBOCHUE CUCTEMHBIX
aCIEeKTOB NMPUMEHEHHs UPPOBOH 00pabOTKH
CEHCOpPHOM uH(popmMaluu pu ux
(bopMuUpoBaHUU u aHam3e B
MH()OKOMMYHHKAIIMOHHBIX CHCTEMaX

Studying the principles of building digital signal
processing systems, mastering the basic methods
and algorithms of digital processing of sensory
information, mastering the system aspects of the
use of digital processing of sensory information in
their formation and analysis in information and
communication systems

OKbimy

Homuceci / Pesynomamut 00yuenusn / Learning outcomes

Kypersl coTTi asikraranHaH KeiiH Ourim
aJIylmbLiap
— Kasipri ~ 3aMaHfbl  3JEKTPOHHKA  MEH

CEHCOPJIAP/IbIH HET13T1 YFBIMIAPbIH, TEPMUHAEPI
MEH aHbIKTaMaJlapblH, MakcaTbl MEH KeJIEMiH,
MIHJETTEPIH KOJIJaHY;

— aKmaparTtbl OHJIEYIIH NIUPPIBIK XyileciH
KYpY IPHUHILIUIITEPIH KOJIaHY;

— cumaTTel  OenriiepAi  aHBIKTAy  KOHE
AIEKTPOH/IBIK JKOHE CEHCOPJIBIK
TEXHOJIOTUSIIAPABI XKIKTEY;

— KOMIIBIOTEPIIIK TEXHOJIOTHUSHBI TaiiianaHa
OTBIPBIT,  CUTHAJIAPABIH  MaTEeMaTHKAJIBIK

MOJIETIBACPIH 3epPTTEY

IMocae ycmemHoro
o0yuarmuecs OyayT
— MPUMEHITh OCHOBHBIE MOHSTHUS, TEPMHUHBI
W OIpeleNeHus, Ha3HAueHHWe H 00JacThb

3aBeplIeHUs] Kypca

IPUMEHEHHUS, 3a71a49u COBPEMEHHOMI
AJIEKTPOHUKHU M CEHCOPHKH;

— TPUMEHSTh  TPUHIMIBI  TOCTPOCHHS
U POBBIX cucTeM 00pabOTKHU HHPOPMALINY;
— BBIABIATH XapaKTEpHble MPHU3HAKK U
KJIaCCU(HUINPOBATH AIIEKTPOHHBIE "
CEHCOPHBIE TEXHOJIOTHH;

— HCclenoBaTb MaTeMaTH4YeCKHe MOJIeNU
CHTHAJIOB C TIOMOLIbI0  KOMITBIOTEPHOU
TEXHUKHU

After successful
students will be
— apply the basic concepts, terms and definitions,
purpose and scope, tasks of modern electronics
and sensors;

— apply the principles of building digital
information processing systems;

— identify characteristic features and classify
electronic and sensor technologies;

— explore mathematical models of signals using
computer technology

completion of the course,

Kypcmuiy kbickawa mazmynot / Kpamkoe cooepacanue kypca / Course summary

Kipicme Po6GotTrapasia aKmaparTelK | Benenue Oo6mue IIOHATHUS 00 | Introduction General concepts of information
KYPBUIFBUIAPBI  Typalibl  KaJMbl  TYCIHIKTEp. | MHPOPMAIIMOHHBIX ycTpoiicTBax poboros. | devices of robots. Classification of information
PobGotTapaplH aknmapaTThlK KypbUIFbLIapbeIHBIH | Kinaccudukanus uHpopmarmonnsix | devices of robots. General information about
Kkiaaccudukanusacel. TypieHaiprimTep Typaisl | yerpoiictB poboroB. OOmme cBenenus o | converters. Classifications and general questions of
kanmbel mamimertep. Kiaccudukanmsuiap sxoHe | mpeoOpaszoBarensix.  Kmaccudukammmm — u | application.  Basic  concepts and  definitions.
KOJJAHYIBIH ~ JKaumel — cypakrapbl.  Herisri | obmme Bompockl mnpumenenus. OcuoBuble | Potentiometric sensor. Induction and capacitive
YFBIMJIAp MeH aHbIKTaMajap. | MOHATHUS u onpexnenenus. | transducers. Digital displacement transducers.
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[ToreHumomeTpusiblK  ceHcop. MHIYyKIMSIIBIK
YKOHE CHIMBIMIIBUIBIK TYpJaeHiprimTepi. CaHIbIK
OpBIH ayBICTBIpY TypieHmaiprimrepi. Kosrambic
OarpITBIH aHBIKTAy cxemanapbl. ONTHKAIBIK
UMIYJIBCTIK  TYPJACHIIPTIIITEPIiH  KO3FaJbIC
OaFbITBIH aHBIKTAy JKOHE JIQNIITIH apTThIPY
cxemanapbl.  TakTwipai  ce3y  iKyienepi.
OHepKocinTIK  poOOTTApIbIH TAKTUIBII CE3Y
KYHENepiHiH KIKTelyl, MaKcaTbl >XOHE HeTi3ri
GbyHKIUSIapHI. TaxkTunbai KOHTAKTLIl
TYPJCHIIprimTep. TaxTunbai KOHTaKTLIi
Typaenaiprimrep. OpHalacKaH >KepJli aHbIKTay
xyhenepi.  OpHamackaH  KepAi — aHBIKTAy
JKYHENIepiHIH MaKcaThl MEH KJIacCCH(UKAIUICHI.
Y IbTpagbIOBICTHIK JTIara3oH ©JIIICTIIII.
YabTpaabIOBICTHIK  JUANA30H  OJIIIETiIITepIiH

BMHTCHTTepi MCH Ka6I)IJII[aFLIHITapI)IHI)IH
IIb CSOBJ’IGKTpJ’IiK, MarHI/ITOCTpI/IKTI/IBTiK,
KOHACHCATOPJIBIK KIOHEC HOJ'II/IMepJ'Ii

TYPJACHIIPTIIUTEPIHIH KYMBIC 1CT€y HPUHIUMI,
KYPBUIFBICH, KOMMYTalUSJIBIK Ti30€KTepl KoHE
CHUIaTTamasaphl. Jlazepaik KAIIBIKTHIK
©JILIETIIITED. Temmepatypa CEHCOpJIapBl.
KeicbM cencopinapbl. JKbu1aaMIbsIK ceHCOpIIaphl.
['a3 KypaMBbIHBIH CEHCOPJIAPHI.

HOTGHHI/IOMeTpI/I‘-IeCKI/Ie JaT4YHK.
WNHayKIuoHHbIC u €MKOCTHBIC
npeoOpa3oBaTeIH. Hudpossie
npeoOpazoBarenu  nepemenieHus.  Cxembl
ONPEACIICHUSI HANPABJIEHUS MEPEMELICHUN.
CxeMmsl OmpeeNICHUs HAaIPaBJICHUS
HepeMeH_IeHI/II‘/JI n IIOBBIIIICHHUEC TOYHOCTH
ONTHYECKHX UMITYJIbCHBIX IIpeoOpazoBaTesci.
TaxkTnabHBIE CHUCTCMbI OYYBCTBJICHUA.

Knaccudukanus, Ha3HauyeHHME U OCHOBHbBIE
(YHKIMU TaKTHJIBHBIX CUCTEM OYYBCTBIICHHS
IPOMBIIUIEHHBIX ~ po00TOB.  TakTHIIbHBIE
KOHTAaKTHbIE IMpeoOpa3oBarenu. TakTHIbHBIC
KOHTaKTHBIE npeoOpa3oBaTeu.
JlokanMOHHBIE ~ CUCTEMBI  O4YYBCTBIICHHS.
Haznauenue u kiaccudukanys J0KalMOHHBIX
CUCTEM  OYYBCTBJICHHs.  YIBTPa3BYKOBBIC
nanpHoMep. [IpuHIMn nelcTBus, yCcTpoucTBO,
CXEMBI  BKJIIOYEHUS U  XapaKTEPUCTUKU
MbE303JIEKTPUYECKHUX,
MAarHUTOCTPUKIMOHHBIX, KOHJEHCATOPHBIX H
MTOJIMMEPHBIX npeoOpa3oBaTeneit
M3JIy4aTesied U IPUEMHHUKOB YIIbTPa3BYKOBBIX
JanbHOMEpPOB.  JlasepHble  JaJIBHOMEDHI.
Jatunky temmeparypsl. [aTuvku naBieHUs.
Jatunkn  ckopoctd. JlaTduku  ra3oBOro
COCTaBa.

Schemes for determining the direction of
movement. Schemes for determining the direction
of movement and improving the accuracy of
optical pulse converters. Tactile sensing systems.
Classification, purpose and main functions of
tactile sensing systems for industrial robots. Tactile
contact transducers. Tactile contact transducers.
Location  sensing  systems.  Purpose and
classification of location sensing systems.
Ultrasonic rangefinder. The principle of operation,
device, switching circuits and characteristics of
piezoelectric, magnetostrictive, capacitor and
polymer transducers of emitters and receivers of
ultrasonic  rangefinders. Laser rangefinders.
Temperature sensors. Pressure Sensors. Speed
sensors. Gas composition sensors.

bazoapnama scemexuiici / Pykosooumens npozpammot / Prog

ramme manager

CampixoBa O.C.

\ CansixoBa O.C.

Salykova O.S.
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binim 6epyoi scexenendipy | Ilepconanuzayus oopasosanus | Personalization of education

Oky makcamol / Yueonasn uyennv / Purpose

HepOecrennipinres  Oumim  Oepy  mozenin | @opMupoBaHue HaBBIKOB mpoekTupoBaHus u | Formation of skills in  the design and
Kobaay JKOHE CHII3y Jar[bpUIAPBIH | pealn3allid IepcoHanu3upoBanHoii moxenu | implementation of a personalized education model
KAJIBIITACTBIPY o0Opa3oBaHus

Oxbimy namuoiceci / Pesynomamot 00yuenus / Learning outcomes
Kyperbl carri askrarannaH keiiin O6utim | [Tocie ycmemnoro 3aBepmenusi kypcea | After successful completion of the course,

ajlymbLiap

— OurimM OepyliH aepOeCTEeHAIPUIreH MOJCTIHIH
MOHIH, OHBI XY3€Te achIpyIbIH MaKCaTTapbl MCH

Ke3eHIepiH Oiy;

— Oumim OepyniH aepbec Momeni mieHOepiHae
OKYIIBUIAPMEH JKYMBIC 1CTeYIH THIMJI 9/1icTepi

MEH TOCUIAEpIH Urepy;

— nepbecrenpipiiren OiniM  Oepy MaHbBI3JIBI

Ma3MYHBIH >K06anay AarAbLJIapbIH HUEC;

— CTYACHTTEPHiH JaMybI YIIiH JKEKe
TpaeKTopusIapbl Kypa Oily;

— 3aMaHayd KOMMYHHKaIusi (OHBIH IIIIHJE
U (PIBIK) AaFABUTAPBIH UEJICHY;

Sl oepy MPOIIECIHIH OapIbIK
KaThICYIIBIJIAPBIHBIH  ©3apa THIMJII OpEKeTiH

yibIMacThIpa OuTy

oOyuaromuecst OyayT

— 3HaTh CYUIHOCTh NEPCOHAIU3UPOBAHHON
MoOJenu 00pa3oBaHus, LEIU M ITalbl €e
BHEJIPEHUS;

— Bianeth OS(QPEKTUBHBIMU METOJAMH U
npueMamM# pabOThl C YYalIUMHUCS B paMKax

MEPCOHATM3UPOBAHHOM MOJIEITN
o0pa3oBaHus;

— BJIaJACTH HaBbIKaMH IMPOCKTUPOBAHUA
COJICPIKATEIBHOTO KOHTEHTA

[IEPCOHAIM3UPOBAHHOI0 00pa30BaHUs;
— yMeThb pa3pabaTbiBaTh WHIUBUAYaJIbHbIC
TPAEKTOPUH PA3BUTHSI yUaLUXCH;

— BJAJETh HaBbIKaMU COBPEMEHHBIX
KOMMYHUKaIMH (B TOM 4uclie ¥ HU(POBBIX);

YMEThb OpraHN30BBIBATh s¢dexTuBHOE
B3aUMOJIEHCTBUE BCEX Y4aCTHUKOB

00pa3oBaTeILHOrO Mpolecca

students will be

— know the essence of a personalized model of
education, the goals and stages of its
implementation;

— -to master effective methods and techniques of
working with students in the framework of a
personalized model of education;

— possess the skills of designing meaningful
content for personalized education;

— be able to develop individual trajectories for the
development of students;

— possess the skills of modern communications
(including digital);

be able to organize effective interaction of all
participants in the educational process

Ilpepexsuzummepi / Illpepexeusumut / Prerequisites

JKorapbl MEKTENTIH MeIaroruKachl.
backapy ncuxonaoruscel.

Ilemarornka BEICIIEH IIIKOJEI.
[Icuxonorus ynpaBJieHUs.

Pedagogy of higher education.
Psychology of management

Kypcmuiy kvickawa mazmynot / Kpamxoe codepacanue kypea / Course summary

binim  OGepyameri  kasipri  TeHAEHUHUSIAP:

napaiaHaplpy, UUGPIaHABIPY, OJapIbIH ©3apa
Oaitmanpicel. Jlapamay Qakropnapsl: sxobanay

KOHE 3epTTey KbI3METi, KpUTepHasabl Oaranay,

apayiac OKbITy, keke kecte. Jlapamanran Oimim

6epy mozeni. JlepOec OKBITY/IbIH HMPUHIMIITEDI.

CoBpeMeHHBIE TpEeHIbpl B
IIepCOHANIN3aIMs,

00pa3zoBaHUU:
1 poBU3aIIHS, ux
B3aMMOCBsI3b. (DaKTOpPBHl  TEPCOHAIN3ALNU:
MIPOEKTHAsI u UCCIIeIOBATENbCKAS
ACATCIIBHOCTD, KPUTCPHAIIBHOC OLCHHBAHUC,
CMeIIaHHOe  O0yYeHHe, WHAWBHIyalbHOE

Modern trends in education: personalization,
digitalization, their relationship. Personalization
factors: design and research activities, criteria-
based assessment, blended learning, individual
schedule. Personalized education model. Principles
of Personalized Teaching. An individual trajectory
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XKeke TpaekTopus - Oyl OKYIIBIHBIH JKeKe | pacrucanue. [lepcoHanmsupoBanHas mojensb | IS a personal way of realizing a student's personal
olleyeTiH  iCKe  achIpyIbIH  KE€Ke  TACimi. | 0Opa3oBaHHMS. IMpunmuner | potential.  Features  of  communication in
JlepOecTeHaipiarexn olTimM Oepyeri | nepCoOHaTM3UPOBAHHOTO yuenus. | personalized education.
KapbIMKaThIHAC €PEKILETIKTEPI. WNupuBuyanpHas TpaeKTOpUs —

NEePCOHABHBIH yTh peanuzanuu

JUYHOCTHOTO TMOTEHIMada OO0y4Yaromerocs.

OcobennHocTu KOMMYHHKAIHX B

MEPCOHATM3UPOBAHHOM 00pa30BaHUHU.

bazoapnama scemexuiici / Pyxosooumens npozpammet / Programme manager
Cwmarmmit T.U. — m.r.k. Cwmarnuit T.U. — k.1LH., Smagly T. — Candidate of pedagogical ciences
Ab6mupkenosa A.K. — PhD nokrop Ab6nupkenosa A.K. — PhD nokrop Abdirkenova A. K.— Dr. PhD
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Apnaitel makcammap ywin wiem mini / Hnocmpannutii a3vik 013 cneyuanvuvix yenei / Foreign language for specific purposes

OKy makcamut / Yueonas uens | Purpose

Xorapel OKy OpHBIHAH KeiiHri Oumim Oepy | JanbHeidimee — ¢gopmupoBanue  HaBbikOB | Further

development

language

Oarmapiamachl IeHOepiHae MIET TiIiH MEHrepy | BiaJcHHs HHOCTPaHHBIM s3bIKkoM B pamkax | proficiency skills on the studied Master educational

JaFAbUIapBIH OaH Opi KaJIBIITACTBIPY

ITIOCJIEBY30BCKOI'O O6yLICHI/I${

n3ydaeMol 00pa3oBaTeIbHON MporpamMMsl | program

Oxvimy nomuceci / Pezynomamul 0oyuenus / Learning outcomes
Kyperbl carri askrarannaH keiiin O6itim | [Tocie ycmemnoro 3aBepmenusi kypcea | After successful completion of the course,
aJyumbLIap o0yuarommecst OyayT students will be
— apHaiipl omebueTTepai OKy, Tajjay, MLIeT | — BIAJeTh HaBbIKAMU YTCHHUsS crienuanbHOM | — master reading skills of special literature,
TUTIHAEri  apHaiibl  MOTIHACpPAI  ayAapy | JUTEpaTyphbl, aHajIm3a, nepesoga | analysis, translation of professional texts;
JaFIbLIapbIH MEHIEPY; MHOSI3BIYHBIX CIICITEKCTOB; - professional  lexis  and
— apHaibI KoCiOu JICKCHKA MEH | — 3HaTh CHEIHaIbHYI0 NnpodeccruoHanbHyo | terminology;
TEPMUHOJIOTHSIHBI OLTY; JICKCUKY U TEPMUHOJIOTHUIO; — master writing skills in a foreign language, as
— meT TUIHIE JKasy, COHBIH IINHIAE | — BIAAETh HaBBIKAMU MHOS3BIYHOrO muchMa, | Well as academic writing;
aKaJeMUSIIBIK JKa3y JarAblIapbIlH MEHIEPY; B TOM YHCJIE aKaJEMHYECKOTO MUChMA; — orally and in writing answer the questions on
— KociOM OarbITTaFrbl CypaKTapFa aybI3llia )oHEe | — YCTHO M MMChbMEHHO OTBeYaTh Ha Bompockl | professional themes;
»as0aria xayar oepy; npodecCHOHATbHOM HAPaBICHHOCTH; - the general

— OKambl KOCINTIK CHUMATTaFkl MOTIHAEPi | — BIAAETh HaBbIKAMU ayaupoBaHus TekcToB | professional texts

THIHJIAy JaFAblJIAPBIH MEHIEPY

o01enpoeCCHOHAIBHOTO XapakTepa

Ilpepexsuzummepi / Illpepexeusumut / Prerequisites

et Timi (kociOn)

‘ WHoctpanHblii 361K (IpohecCHOHATbHBIN) ‘

Foreign language (professional)

Kypcmuiy kbickawa mazmynst / Kpamxoe codepycanue kypca/ Course summary

Professional terminology. Reading special texts.
Academic writing (articles, essay, resume etc).
Scientific style. Reading and translating
scientific articles. Listening and speaking on
professional themes, general topics etc.

topics etc.

Professional terminology. Reading special | Professional terminology. Reading special texts.
texts. Academic writing (articles, essay, | Academic writing (articles, essay, resume etc).
resume etc). Scientific style. Reading and | Scientific style. Reading and translating scientific
translating scientific articles. Listening and | articles. Listening and speaking on professional
speaking on professional themes, general | themes, general topics etc.

bazoapnama

scemexwici / Pykosooumensv npozpammsl | Programme manager

.Xabaesa C.C

\ Kabaesa C.C.

Zhabayeva S.S.
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Koobanapow 6ackapyowiy Kazipei mexuonozuscol | Cospemennvle mexnonozuu ynpasienus npoekmamu |

Modern technologies of project management

Oky maxcamul / Yueonas yenw / Purpose

MarucTpaHTTapra  JKOOQJIbIK  MEHEKMEHT
calachlHla TEOPHSUIBIK  Oimimuaep  JKyieciH
KaJIbINTacTelpy:  Kasipri  3amanrel CASE-
KypangapbiH naiirasiana OTBIPBHIII,
KOCINOPBIHAAP/BIH ~ THIMIUIITIH  apTTBIpYyFa
OaFpITTaFaH TOHMIK  CallaHbl  >KOCIMapIay,
xKocrapiay, pecypcTapabl Oemy,
TarceIpMasiapasl 0ackapy.

(hopmupoBaHue y
TEOPETUYECKNX 3HAHWUU B OOJIACTH YIIpaBIICHUS
MIPOCKTAMH: TUTAHUPOBAHHS,

Ha  moBblmIeHHE  3(pdexTuBHOCTH

CPEJICTB

MaruCTpaHTOB CUCTEMBI

COCTaBJICHUS
rpaduKoOB, pactpeeICHUs PeCypCoB, YIIPaBICHHUS
3aauaMil  TIPEJMETHON 00JIacTH HaIPaBICHHBIX
paboThI
NPEANPHUATHI ¢ TOMOIIbI0 coBpeMeHHbIX CASE-

formation of a system of theoretical
knowledge in the field of project management
for undergraduates: planning, scheduling,
resource allocation, task management of the
subject area aimed at improving the efficiency
of enterprises using modern CASE-tools

OKbimy

nomuoceci / Pesynomamot 00yuenusn / Learning outcomes

Kyperbl coTTi asgKTaraHHaH KeiliH Ourim
ajrymbLiap

— JK00aJBIK KBI3METTIH HETi3ri MPUHIMIITEPIH,
xobamapapl Oackapy  YFBIMIApbI MeH
TePMHUHJIEPiH,)K00aNBIK OacKapy cajachlHIaFbl
3aMaHay| TEXHOJIOrusIap/sl Ouy;

— KOOaNbIK MUKIAIH OPTYPJl Ke3eHIepiHae
xKoOamapabl Oackapy TEXHOJIOTHSIIAPbIH
KOJIJIaHy KaXEeTTUIITH Taliay;

— 3aMaHayd ’KOHOMHKa MeH [T camacblHIarbl
KOOANBIK MEHEIKMEHT TEXHOJOTHSIIapbIHBIH
OpHBI MEH peIliH Oaranay;

IMocae  ycmemHoro
o0yyaromuecsi OyayT
— HCIIOJIb30BaTh OCHOBHBIE TIPUHITUIIBL
MPOEKTHON NeSATENbHOCTH, TOHATUS U TEPMHHBI
yIpaBJIeHUS IPOEKTaMH, COBpPEMEHHBIE
TEXHOJIOTUH B 00JIaCTH MPOCKTHOTO YIPABJICHUS;
— aHaJIM3UPOBATh HEOOXOIUMOCTh TPUMEHEHUS
TEXHOJIOTUI ynpaBiIeHUH NPOEKTaMHU Ha Pa3HBIX
JTanax MpOeKTHOTO IHMKIIA;

— OIEHWBATb MECTO W POJH TEXHOJOTUH
MIPOEKTHOI'O0 MEHEIKMEHTA B Pa3IUYHBIX chepax
COBpeMeHHOM s3koHOMUKH U IT cdepe;

3aBeplIeHHs  Kypca

After successful completion of the course,
students will be

— to know the basic principles of project
activities, concepts and terms of project
management, modern technologies in the field
of project management;

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

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

— IT-te KOOAITBIK MEHE/DKMEHT | — TPOBOIHUTH HKOHOMHYECKYIO omeHky | — conduct an economic assessment of the
TEXHOJIOTHSCBIH ~ KOJJIaHyFa  OKOHOMHUKAJIBIK | TIPUMECHEHUS TEXHOJIOTHH npoektHoro | application of project management technology
Oarayay Kyprisy; MeHepkMenTa B 1T, inIT,;

- op TYpi Oarnapiamaiap MeH | — paboTaTh ¢ pa3IMYHBIMH TporpamMMamu u | — work — with  various programs and
KOCBHIMIIIAJIAPMEH JKYMBIC jKaCaHbI3 MIPUIIOKEHUSIMU applications

Kypcmuiy kbickawa mazmynot / Kpamkoe cooepacanue kypca / Course summary

Kobamnaperl 6ackapy TEOPUSCHI MeEH
TokipuOeciniH  Herizmepl. KobGa IUKIIIHIH
TYCIHIr1, JK00aIIBIK IUKJLIET1 ’K00aHbI
O0ackapyIblH  OpHBI. Kobaner  Gackapy

CallaCbIHbIH MAaKCAaTTapbl MCH KpHTepHﬁJ’Iepi.

OCHOBBI TEOpMM U TPAKTHUKH  YIpPaBICHUS
npoektamu. [IOHATHE MPOEKTHOro LHMKIA, MECTO
yIOpaBIEHUSI TNPOEKTAMH B IPOEKTHOM IIUKIIE.
Henrn wu kputepuum KadecTBa  YIpaBJICHUS

ITPOCKTAMHU. HCJ’II/I YHOpaBJICHUA IIPOCKTAMMU. Bupl

Fundamentals of the theory and practice of
project management. The concept of the
project cycle, the place of project management
in the project cycle. Goals and criteria for the
quality of project management. Goals of
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KobGanst OackapyIbH MakcaTTaphbl.
WHBecTHIHSIIBIK JK00amap/abl Ky3ere acblpyMeH

OaiimanpicThl  ToyekenaepAin Typaepi. PERT
TEXHOJIOTHSCHI. JKobGansr OacKapyIbIH
MaTEeMATHKANBIK  Herizaepi.  JIMHaAMHKaIBIK
Oarmapiamalnay ’KOOaHBIH aKIapaTThIK

YIITiIepiH 93ipieyaiH TeOPUSUIBIK HeTi3l OOJbIM
tabbutanbl.  JKobGanwsl  Oackapy — OolbIHIIA
memiMaep KaObuigay YIIH akmapar Keszepi.
’KobGanbIH aknmapaTThIK Mojei. JKobaHsl xy3ere
aceIpy JKOCIHapeiH Kypy. JKoOaHBI OpBIHAAY
KOCHApBIH JKy3ere acwipy. JKenmimik jxocmap/isi
Ky3ere acelpy OOWBIHINA X00a MEHEKEePIHIH
iC-OpeKeTiHIH Ma3MYHBI. JKobGaubiH
OPBIHIATYBIH OakpLIaYy. MOHHTOPHHTTIH
TEXHOJIOTHSUIBIK TPOICCIHIH MaKcaTrTapbl MEH
ma3MmyHbl.  JKoOGaHbl  Oackapy  IpOIECiHIH
YIBIMIACTBIPYIIBUIBIK acreKTiaepi JKOHE
oJlapJibl TEXHOJIOTHSUTBIK ~ KaMTaMmachl3  eTy.
OHBIH  aKmapaTThlK  YJTICIH — TalJanaHbIn
KO00aHBI ~ JKaKcapTy  pe3epBTEpIH  13/EHI3.
Pecypcrapner 6emy OoiibiHIIA Ke3aecylep MeH
KOHCYJTbTAITUSITAP b TEXHOJIOTHSIIBIK
KAMTaMachI3 eTy.

PHUCKOB, CBS3aHHBIX c BBIITOJIHEHUEM
WHBECTHIIMOHHBIX TpoekToB. TexHosoruss PERT.

Maremaruueckue OCHOBBI YIIpaBJICHUS
IIPOEKTAMH. Junamuueckoe
[IPOrpaMMHUPOBAaHUE — TEOPETUYECKas OCHOBA

pa3paboTku HH(POPMALIMOHHBIX MOJEJEH MPOEKTa.
Hctounuku nabopManuu s IPUHATHS PEIICHUN
[0 ympaBieHuto npoekramu. VHpopmannoHHas
MOJEIIb IIPOEKTA. CocraBnenue I1aHa
BBIIIOJIHEHUS ~ NpoekTa. Peanusanus  1uiaHa
BBITIOJTHEHUS IIPOEKTA. Copnepxanue
JEATEIIBHOCTH MEHEKEPa IIPOEKTa 1o
BBIIIOJIHEHUIO  CETEBOro IUIaHa. MOHUTOpPUHT
BBINIOJIHEHUS TMpoekTa. llennm u  copepxkanue
TEXHOJIOTMYECKOr0  IIpollecca  MOHMTOPUHIA.
OpranuzannoHHbIE aCIIEKTBI npouecca
YIPABJICHUS MPOEKTOM M HMX TEXHOJIOTMYECKAs
MIOJIJIEPIKKA. ITouck pe3epBoB
COBEPILICHCTBOBAHUS INPOEKTA C IMOMOUIBIO €ro
uHbopMalMOHHON Mozaenu. TexHoioruyeckas
MOJJEPKKA COBEIIAHMM W KOHCYJbTallMM 0
BOIIPOCAM BBIJIEIICHUS PECYPCOB.

project management. Types of risks associated
with the implementation of investment
projects. PERT technology. Mathematical
foundations of project management. Dynamic
programming is the theoretical basis for the
development of project information models.
Sources of information for making decisions
on project management. Information model of
the project. Drawing up a plan for the
implementation of the project. Implementation
of the project execution plan. The content of
the project manager's activities to implement

the network plan. Project execution
monitoring. Purposes and content of the
technological ~ process of  monitoring.
Organizational —aspects of the project

management process and their technological

support. Search for project improvement
reserves using its information model.
Technological support for meetings and

consultations on resource allocation.

bazoaprama scemexwici / Pykoeooumenv npozpammeut / Pro

ramme manager

HNBanosa U.B.

HNBanoBa U.B.

lvanova I.V.
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bynmmut mexnonozuanapowt nanoanany / Hcnonv3oganue ooraunvix mexnono2uii / The use of cloud computing

OKy makcamut / Yueonan yenv / Purpose

MaructpaHTTapelH  OYITTBI  CaKray  JKOHE
JEpeKTepAl OHJEYy pPecypcTapblH IaljjanaHa
OTBIPBIN,  OYITTBI  ecenTeylep  MoOJeTiHe
Heriznenred AT memimaepiH >xobaiay XoHE

o3ipJiey AaFAbUIAPhIH KAJBIITACTHIPY.

chopMupoBaTh y OOYyYaIOMIUXCS HABBIKH
MPOCKTUPOBaHUsS U pa3padoTku UT-pemennit
Ha OCHOBE MOJEIU OOJIAYHBIX BBIYMCIICHUH,
HCIIOJIB3YIOIIUX oOJauHbIe pecypcbl
XpaHeHusi 1 00paOOTKH JTAHHBIX.

to form students’ skills in designing and developing
IT solutions based on the cloud computing model
using cloud storage and data processing resources.

Hamuoiceci / Pesynomamul 00yuenusn / Learning outcomes

Oxvimy
Kypcrbl coTTI asikraraHHaH KeiiH Outim
ajnyumbLiap
- OWITTB  TEXHOJOTHUSJAp  CalachIHAAFBI
HOPMATHUBTIK-TEXHUKAIBIK KY>KaTTaMaHbI
nai1ajiany;
- 3aMaHayu OYITTBIK cepBUCTepi
YUBIMIACTBIPY KOHE KYMBIC icTey
MPUHIMIITEPIH KOJIIaHY;
- OYITTBIK KbI3METTEP/IIH KYMBICHIH
OHTaWJIaHIBIPY;
- OYJITTHI pecypcrapabl naianany

TEH/ICHIIMSUIAPBIH, OYITTHl TEXHOJIOTHSIIAPIbI
JAMBITY/IbIH Kal-Kyil MEH NepcreKTHBalapbIH
Tanjaay;

- Oacrankel  JepekTepAiH  Oenrici3airi,
apTHIKTBIFBI YKOHE YKETKUTIKCI3/IIT JKaFJaibIHIa
aKnapaTIeH KYMBIC iCTey;

- cepBeplli BHUPTYaJIJaHABIPY KypajaapbIMEeH
KYMBIC icTey, OYITTHIK HH(QPAKYPHUIBIMHBIH
KEKe AIEMEHTTEPIH KOH(pUTyparusiay
(BUpTYyansl cepBepiiep, JepeKTep Koimaiapsl
*KoHe T.0.).

IMocae ycmemHoro
o0yyaromuecsi OyayT
- HCIOJIb30BaThb HOPMATHUBHO-TEXHUUYECKYIO

3aBeplIeHHs] Kypca

JOKyMEHTAIlMI0 B 00JlacTd  OOJa4HbBIX
TEXHOJIOTHI;

- TPUMCHSTh TPHUHIMIEI OPraHU3alUd |
(GyHKIIMOHUPOBAHUS COBPEMEHHBIX
00JIauHBIX CEPBHCOB;

- BBIIOJHATH  ONTHUMHU3ALMIO  PabOTHI

00JIauHBIX CEPBHCOB;

- BBINOJIHSTH aHAJIU3 TPEH/I0B UCII0JIb30BAHUS
00JIaYHbIX pecypcos, COCTOSIHUE "
MEPCTIEKTUBBI pa3BUTHUS 00J1a4HbIX
TEXHOJIOTHIA;

- paboratb ¢ wuH(pOpMaIMend B YCIOBUAX
HEOIPEEIEHHOCTH, U30BITOYHOCTH u
HEJ0CTaTOYHOCTU UCXOAHBIX JaHHBIX;

- paboTaTh CO CpeACTBaMH BUPTYyalU3alUH
CEpPBEPOB, MPOU3BOJIUTH HACTPOMKY
OTJIENbHBIX DIIEMEHTOB o0ayHOM
UHQPACTPYKTYphl (BUPTYyaJIbHBIX CEPBEPOB,
XpaHWJIUIL JAHHBIX U Jp.).

After successful
students will be

- use regulatory and technical documentation in the
field of cloud technologies;

- apply the principles of organization and
functioning of modern cloud services;

- to optimize the work of cloud services;

- analyze trends in the use of cloud resources, the
state and prospects for the development of cloud
technologies;

- work with information in conditions of
uncertainty, redundancy and insufficiency of initial
data;

- work with server virtualization tools, configure
individual elements of the cloud infrastructure
(virtual servers, data storages, etc.).

completion of the course,

Kypcmuiy kbickawa mazmynot / Kpamkoe codepicanue Kypca / Course summary

CepBucrik OaFbpITTaFrbl TEXHOJIOTUsIIapFa
kipicrie. bynTTel Kykarrapael 6ackapy. Google
Documents.SkyDrive. Bipnecken opekerTepre
apHasiFad _ Kypaijap. VHTepakTHBTI OHJAlH

BBenenne B cepBUC - OPHEHTHPOBAHHBIE
TexHosmoruu. OOJayHbIl JTOKYMEHTOOOOpPOT.
HoxymenTsl Google.SkyDrive. MHcTpyMeHTbI
JUISI COBMECTHOI JESITEIIbHOCTH.

Introduction to service - oriented technologies.
Cloud document management. Google
Documents.SkyDrive. Tools for joint activities.
Interactive online whiteboard. Cloud data storage
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Takta. ByaTTel nmepekrepai cakray Dnevnik.ru
xoHe DropBox, Sfumekc. Jluck. «byaTTh
KBI3METTEp» TYCIHIT.«BYJITTBI  KbI3METTEpPIi»
kepcety yaruiepi. OKy KypcrapbiH Kypy. byinrra
OKy TMpoIIeCiH 0acKapy. BYJITTHIK KbI3METTEPIIH
npobiemManapbl.  BYITTBI  TEXHOJIOTHSIIAPIIBI
oJaH opl JambITy. bysiTTarel BeO-KbI3METTEPI.
Konnanpictarst KBI3METTEP MeH
wiarpopmanapra moiay. Microsoft OyaTThIK

KbI3METTepi. BYJITTHI ecenrteyniepiaiH Herisri
KOMITOHCHTTEpi:  KoJjaHOaiap,  KJIHCHTTE,
uH(paKypbUIbIM, IUIaTGopMaiiap, KbI3METTED,

JepeKTepal cakray. byirra opHamacTeipy YIIiH
BeO-KOCBIMIIIANapIbl  93ipIiey, oFaH  Oap
KosmanOanapael kemripy. CTaHmZapTThl OpTagaH
OWITTBIK KoJIaHOanmapra kemry. Murpanus
Typaibl TYyCiHIK. bynTka kemry dasamapsl.
KonganpicTarsl OM3HEC KQKETTUTIKTEPIHI3 YIIiH
JYPBIC OpHATIACTBIPY YIATICIH TaHaQY.

WntepakTuBHas oHiaiiH-m0cka. OOnayHbIe
xpaHwmima aaHabpx Dnevnik.ru u DropBox,
Sunexc. uck. Konmenumss  «00J1adHBIX
cepBucoB».Moenu IIPEJOCTaBIICHUS
«0b6naunbIx cepBucOB». Co3maHue y4eOHBIX
KypcoB. YTpaBieHUE MPOLEccoM 00y4eHus B
obmake. IIpoGnembl OONAYHBIX CEPBHUCOB.
HanbHeiiee pa3BUTHE 00J1aYHBIX
texHosoruii. Web-ciyx6n1 B o6sake. O630p
CYLIECTBYIOIIUX CEPBUCOB M  ILIATHOPM.
Oo0naunsie cepBucel Microsoft. OcHoBHbIE
KOMITOHEHTBI Cloud Computing:
NPUJIOKECHUS, KIMEHTHI, HWHPPACTPYKTYpa,
1aTGOpMBbl, CIIyXObl, XpaHCHHE JaHHbIX.
Pazpabotka Web-nipunoxennii ISt
pa3BepThIBaHUs B 00JIAYHOM cpefie, mepeHoca
B HEE  CYyLIECTBYIOUIMX  MPHIOKCHUH.
Murpauus M3 CTaHAApPTHOM  cpelasl B
o0ayHbIe TIPUIIOKCHUS. Konmnenmust
murpanuu. ®a3sr Murpanum B obiaako. Beibop
MOIXOASAIIEH MOJENW pa3BEepTHIBAHUS B
COOTBETCTBUM C CYIIECTBYIOUIMMU OH3HEC-

3agavdyaMu.

Dnevnik.ru and DropBox, Yandex. Disk. The

concept of “cloud services".

Models for the

provision of "cloud services". Creation of training
courses. Management of the learning process in the

cloud. Problems

of cloud services. Further

development of cloud technologies. Web services
in the cloud. Overview of existing services and
platforms. Microsoft cloud services. The main
components of Cloud Computing: applications,
clients, infrastructure, platforms, services, data
storage. Development of Web applications for

deployment

in the cloud, migrating existing
applications to it.

Migration from a standard

environment to cloud applications. The concept of

migration. Phases

of migration to the cloud.

Choosing the right deployment model for your
existing business needs.

bazoaprama scemexwici / Pykoeooumenv npozpammeut / Pro

ramme manager
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Humepnem mexnonocusanapol / Hnmepnem mexuonozuu / Internet technology

OKy makcamut / Yueonas uens | Purpose

WHTEepHETTI YHBIMIACTBIPY KOHE KBI3MET €Ty
TEXHOJIOTUSUIAPBIH, NPUHLUITEPIH MEHrepy,
WuTepuer OpTachlHIa  KOJAAaHy  YLIiH
KOCBIMITIAJIAP/IbI JK0OAIay 9/IiCTepiHe YHPETY

OcBoeHnue TEXHOJIOTHH, IIPUHLIUIIOB
OpraHu3aluu U (GYHKLIIMOHUPOBAHUS
NHrepHera, oOyudeHune MeToAam
IIPOEKTUPOBAHUS NPUIOKEHUH e

UCI0JIb30BaHus B cpenie MHTepHer

Mastering the technologies, principles of the
organization and functioning of the Internet,
training in the methods of designing applications
for use in the Internet environment

namuoiceci / Pesynomamol 06yuenus / Learning outcomes

Oxvimy
Kypcrbl coTTi asiKraraHHaH KeiiH Ourim
aJIymbLiap
— FajamMTopja  KOJJAHBUIATBIH  aKHapaTThl
OHJICY TEXHOJIOTHUSCHI, YUBIMIIACTBIPY
MIPUHITUATITEPI;
— Kazipri 3aMaHfbl MHTEPHET TEXHOJIOTHUSIIAP
HeTi3iHae  OarjapiaMaliblK  KOCBIMINAIAP.IbI
KYPacThIPaJIbl;
— 3aMaHayd HHTEPHET  TEXHOJIOTHsIapMEH

THIM/II YKYMBIC JKacaiIbl

IMocae ycmemHoro
o0yyaromuecsi OyayT
— HWCIOJB30BATh MPUHIMIIBEI OpPraHU3ALNH,
(GYHKIIMOHHPOBAHUS WuTepuer u
TEXHOJIOTHM  00paboTku  uH(pOpMauu,
npuMeHsiembie B IHTEepHET;

— C€O03/aBaTh MPOTPAMMHBIEC MPHIIOKEHUS HA
OCHOBE COBPEMECHHBIX UHTEPHET-TEXHOJIOTHIA;
— yCHemHo paboTaTh C COBPEMECHHBIMHU
WHTEPHET TEXHOJIOTHSIMH

3aBeplIeHHs] Kypca

After successful
students will be
— know the principles of organization, functioning
of the Internet and information processing
technologies used on the Internet;

— create software applications based on modern
Internet technologies;

— successfully work with modern
technologies

completion of the course,

Internet

Kypcmuiy kbickawa mazmynot / Kpamkoe cooepacanue kypca | Course summary

WuTepHeTTiH KypbUIbIMBL.  php-re  Kipicme.
WuTepHer Kanail xymbIc icteiai, MHTepHETKe
KocbuTy Typisiepi Herisri anplkTamanap: pecypc,
naiiiananymsl, mpoBaiinep, Keni, cepsep,
TYOIpIIiK cepBep, J0MEH, KaTblHAC, TpaduK, Tepy
apKbIIbl  Kipy, KEH JKOJAKThl KOJIKETIMILTIK,
ceiMchb3  Kockuty. HTML Timi, Oer a3ipiey
Oarnapnamanapbl, O0eT Iu3aifHbl, CLEHapHiliep,
131ey Kyuenepine Tipkeny. Jmam-am apKbUTbI
Koi keTkizy. php wHerizgepi. KeH xomakTsl
KOJDKETIMIUTIK, OHBIH Typuienepi,
curarramanapsl. Maccusrep. ISDN
texHojorusicel, DSL TtexHomorusicet (ADSL),
CIYTHUKTIK OaiilaHbic, KaOenbliK Teleauaap
Kemiepl, Jkanra anbiHFaH okem A foreach
MacCHUBTEpIH OTy YuIiH nuki. MHTepHETTE 13118y

Crpykrypa cetu uHTepHeT. BBenenue B php.

Kak ycrpoena cerp MHTepHeT, THIIBI
noakmoueHuss k  HurepHery OcCHOBHBIE
OIIpEIEJICHUS: pecypc, I10JIb30BATENb,

MpOBAIep, CETh, CEPBEP, KOPHEBOW CEPBED,
JIOMEH, JOCTyH, Tpaduk, KOMMYTHUPYEMBIii
JOCTYII, HIMPOKOIIOIOCHBIN JOCTYyTI,
O6ecripoBogHON  joctyn.  S3eik HTML,
MporpaMMbl  Uid  pa3pabOTKH  CTpPaHUIL,
JM3aiiH CTpaHUI, CIIEHApHUH, PErHCTpalus B
MOMCKOBBIX  ciyxk0ax.  KommyTupyemsiii
noctyn. OcHoBbl php. IllupokomnosocHsIi
JOCTyH, €ro TMOABHUJAbI, XapaKTEPUCTHUKH.
MaccuBbl. Texnonmorus ISDN, Ttexnonorms
DSL (ADSL), CIIyTHUKOBAs CBS3b,

KaOeIbHEIC TCJIICBU3HMOHHBIC CCTH,

The structure of the Internet. Introduction to php.
How the Internet works, types of Internet
connections Basic definitions: resource, user,
provider, network, server, root server, domain,
access, traffic, dial-up access, broadband access,
wireless access. HTML  language, page
development programs, page design, scripts,
registration with search engines. Dial-up access.
php basics. Broadband access, its subspecies,
characteristics. Arrays. ISDN technology, DSL
technology (ADSL), satellite communication, cable
TV networks, leased line A foreach loop to
traverse arrays. Internet search basics. Functions.
Working with Forms in PHP Email. Web forums.
Working with dates in PHP Working with MySQL
database. Personal diaries. LiveJournal,
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Heri3zepi. Oynkmusuiap. PHP  timiane
MIIIHIEPMEH JKYMBIC ICTEy  DJIEKTPOHIIBIK
nomta. Be6  dopymmap. PHP  rtininzme

KYHIepMeH >kymbic ictey MySQL nmepektep
6azaceiMeH KyMmbICc icTey. JKeke KyHAETiKTep.
LiveJournal, OJytorTap bl YUBIMAACTBIPY,
TaJKbUIayJapFa KaThICy, KAYIlCi3MiK, KYKBIKTBIK
acrektinep. sql Tapuxsl. DailigapMeH KYMBbIC.
Be6 wuartrap. Web-uartapapl yibIMOacTeIpy,
OenmMe, Kayimnci3mik, yaTTapAbl MoOAepaiusiay.
Cyperrepmen xoHe GD  kitanmxaHaceiMeH
xymbic ictey. ICQ, ICQ, QIP xone Oacka
WHTepHeT apKbUIbI dKYMBICTBI YUBIMIACTBIPY

BoIgeneHHas aunus [ukn foreach mns o6xoma
MaccuBoB. OcHOBBI Toncka B HHTepHere.
Oyuknun. Pabora ¢ dopmamu B PHP.
Dnexrponnas mouyra. Web-dopymsr. PaboTa ¢
natamu B PHP. PaGora ¢ 06a30i maHHBIX
MySQL. IlepconanpHbie THEBHUKU. JKHUBOM
XKypuan, opranuszanus OJOroB, ydacTHE B
TMCKYCCHSIX, 0€30I1aCHOCTh,  IPABOBBIC
acriekthl. Mcropus sgl. Pabora ¢ daitnamu.
Web-uarsl. Opranuzanus Web-uaros,
KOMHaTa, 0O€30MacHOCTh, MOJICPUPOBAHUE
yaToB. Pabora ¢ u3o0OpaxkeHUsSIMH |
o6ubmuoreka GD. ICQ, opranusanust padboThl
yepes [CQ, QIP u npyrue Mutepuer

organization of blogs, participation in discussions,
security, legal aspects. sgl history. Working with
files. Web chats. Organization of Web-chats, room,
security, moderation of chats. Working with
images and the GD library. ICQ, organization of
work through ICQ, QIP and other Internet

bazoaprama scemexuwiici / Pykosooumens npozpammut | Pro

ramme manager
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OKy ic-apexeminiy, UHHOBAUUATBIK (hopmanapbinbly 20icmemeci / Memooonozua UHHOGAUUOHHBIX OpM YyuedoHoIl deamenvhocmu /
Methodology of Innovative Forms of Educational Activity

OkKy maxcamot | Yueonasn yens | Purpose

Kazipri  Gimim  Oepyme  Oombim  kaTtkaH | DOpMHUPOBAHHUE npodeccronansHbix | Purpose: the formation of graduate professional
WHHOBALIUSUIBIK ypaicrep caJlachIHJaFbl | KOMIECTEHIIMA B 00JacTH HMHHOBAIlMOHHBIX | competencies in the field of innovative processes
MaruCTpaHTTapAbIH  KOCIOM  KY3IpeTTLIriH | mpoIieccoB, MPOMCXOIAIIMX B COBPEMEHHOM | Occurring in modern education, readiness to use
KaJIBINTAaCThIPY, OUTiM  Oepy ic-opeKeTiHiH | 00pa30BaHMM, TOTOBHOCTH K HMCHOJb30BaHMI0 | iInnovative forms of educational activity
WHHOBAIIHSITBIK TYpJIEpiH KOJIJIaHyFa | HHHOBAI[MOHHBIX hopm y4eOHOI
JIAWBIHBIFBI JEATEIBHOCTH

Oxvimy namuorceci | Pesynomamut 06yuenus | Learning outcomes
Kypersl catri askraranHan Keiiin 0Oidim | [Tocie  ycnmemnoro 3aBepmienusi  kypea | After successful completion of the course,
aJymbLIap odyuarommecst OyayT students will be
— WHHOBAIUSJIBIK OKBITY 9JiICHAMACKHIH, OUTIM | — 3HaTh METOJOJOrMI0 HHHOBamuoHHoro | knows and understands the methodology of
oepy iC-opeKeTiHIH WHHOBALMSUTBIK | OOydYeHHs,  CyHmI[HOCTh W ICHXoJoro- | innovative learning, the essence and psychological
(opManapblHBIH MOHI MEH IICHXOJIOTHSJIBIK- | TeJJarorudeckue OCHOBbI MHHOBanuoHHBIX | and pedagogical foundations of innovative forms
NeJaroruKaiblK  HEri3fepin  Outemi  »koHe | (GopM yueOHOM IesTEeIbHOCTH; of educational activity;
TYCiHE/]; - IPOBOJIUTH CPABHUTEIILHBIN aHaJIn3 — able to conduct a comparative analysis of
— OKy iC-opeKeTiHIH JOCTYpIi KOHE | TpaJWIMOHHBIX W HWHHOBaIMOHHBEIX (opm | traditional and innovative forms of educational
WHHOBAIIMSUTBIK ~ TYpPJIEPiHE  CANBICTBIPMAIIBI | y4EOHOM JEATENLHOCTH; activity;
Tayaay Kyprisei; - aHanM3MpoBaTh OcobeHHOCTH pasnuunbix | — able to analyze the features of various innovative
— OKBITY/IbIH opTypi WHHOBALMSUIBIK | HHHOBAIIMOHHBIX bopm o0yuenus, | forms of training, the possibilities of their
(opMaapbIHBIH epeKIIeTiKTepiH, )KaHAPTBUIFaH | BO3MOXKHOCTH UX IpHMeHeHus B ycinosusx | application in the conditions of the updated
OimiMm  Oepy Ma3MyHBl MEH THIMIUINII | 0GHOBIEHHOrO cojepxanusi obpasosanus u | educational content and effectiveness;

JKarJalblHIa OoJ1ap/bl KOJJAaHy MYMKIHIIKTEPIH
Tannayabl Oineni;

— OKy YpHICIH WHHOBAIUSIBIK OKBITYIBIH
TyTac *Kyieci TypiHje xobanara Kadineri;

— OKY IC-OpeKeTIHIH MHHOBALUSJIBIK TYpJEpPIH
TaHJIaM, YTHIM/IbI KOJIIaHa/Ibl;

— OKY IC-OpeKeTIHIH MHHOBALUSJIBIK TYpJEpPIH
KOJIJaHa OTBIPBIN, Op TYpPJi OKy cabakTapbIH
»kobaray JKOHE OTKI3y JaFablIapblHA UE;
CBIHJIBIK Oaranay, peduexcus
TEXHOJIOTHSICHIH KOJIJIaHa OTHIPBIN, OKY ic-

3¢ PEeKTUBHOCTB;

- J€MOHCTPUPUPOBATH yMEHHE
MIPOEKTUPOBATh 00pa30BaTENbHBIN Mpoliece B
BUJIE LIEJIOCTHOW CHCTEMBbl MHHOBALlMOHHOIO
o0yJeHus;

— oTOMpaTh M paIMOHAIBHO MCIIOJIB30BaTh

WHHOBAllUOHHbBIE bopm y4eOHOU
NeSATEIbHOCTH;
- TMPOEKTHPOBAaTH M TPOBEIUTH pPa3HbIE

THIIBI yqe6HBIX 3aHATHHA C HCIOJb30BaHUEM

VHHOBAIIMOHHBIX bopm yueOHOM

demonstrates the ability to design the
educational process in the form of a holistic system
of innovative education;

— able to select and rationally use innovative forms
of educational activity;

— owns the skills of designing and conducting
various types of training sessions using innovative
forms of educational activity;

— knows how to evaluate the results of educational
activities, using the technology of criteria-based
assessment, reflection;
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OpeKeTiHIH  HOTWXKeNepiH Kajail  Oaramay
KEepPEeKTITiH Oinei;

MHHOBAIIMSUIBIK  OKBITY Macenenepi OoiibiHIIa
FBUIBIMU-3€PTTEY JKYMBICTAPBIH JKYPTi3e anajpl,
OimiM Oepyneri MHHOBAIUSIHBIH POJIi Typasibl
QJIEYMETTIK KYHJBI OUTIM  KaJbIITaCTBIPAIH,
OHBI YCBIHA aiajbl, OChl Maceje OOWBIHIIA ©3

MIKIPiH AYPBIC KETKI3€e anaibl

NeSTEIbHOCTH;

- OILICHUBATh pe3yJIbTaThl yueOHO
NEeSATEIbHOCTH,  UCIHOJIb3YS ~ TEXHOJIOTHIO
KpUTEPUATILHOTO OLICHUBAHMUS, peIICKCHIO;
OCYIIECTBIIATh U CCJIEIOBATEIBCKYIO
JeSITeNIbHOCTD o npobiemMam

WHHOBAIMOHHOTO OOYy4YeHHsI, T'€HEPUPOBATH
OOIIIECTBEHHO LIEHHOE 3HAaHHE O pOJH
WHHOBaIlMii B 00pa3oBaHWM, NPE3EHTOBATH
ero, KOPPEKTHO BBIpaXaTh U
apryMEHTHPOBAHHO OTCTaWBaTh COOCTBEHHOE
MHEHHME 110 JaHHOMY BOIIPOCY

— It is capable of carrying out research activities
on the problems of innovative learning, generating
socially valuable knowledge about the role of
innovation in education, presenting it, correctly
expressing and arguing for one’s own opinion on
this issue

Ilpepexeuzummepi / Ilpepexsusumot / Prerequisites

JKorapbl MEKTENTIH eAarorukachl.
Bbackapy ncuxonaorusicel

Ilemarornka BBICHIEH IITKOJIBI.
[Tcuxonorus ynpaBieHuUs

Pedagogy of higher education.
Psychology of management

Kypcmotn kbickawa mazmynot | Kpamkoe codepacanue Kypca | Course summary

NHHOBanMsUTBIK ~ OKBITY — oficTemeci.  bimim
Oepyneri WHHOBAIUS Herisi peTinae
Ie1aroruKaHbIH dIiCHAMAJIBIK TOCILIAEPI.

Kaszipri 6utim Gepyneri tuddepeHnpanus xoHe
MHTETpalnus ypaicrepi. MyraimiMHIH KaHalllbll
monieHueTi. OKy ic-opeKeTi, OHbBIH KYpPBUIBIMBI,
ICKE KOChUIy INApTTapbl, TUIMIUII  MEH
xkeTicTikTepi. OKy ic-opeKeTiHIH MHHOBAIUSIIBIK
dopmanapel.  bencenai  OKBITY:  TYCIHIrI,
epeKIIeNiKTepi, MPUHIUNTEP], TEXHOIOTHsIIaphI.
[Memimaepai BU3yaJIM3alyUsIay KOHE
KYPBUIBIM/IBIK JIOTHKAJIBIK cxemaJlap/IblH
KYpbUIBbICBL.  OKBITY/BIH OHBIH  (popManapsl.
’Koba eHmipicTIK KbI3METTIH asKTaIFaH IUKIIBI

Metomonoruss MHHOBAIIMOHHOTO OOYYECHHS.
Metomonorndeckue TMOJIXOMAbI  MEAaroruKu
KaKk OCHOBa MHHOBallUH B 00pa3oBaHUMU.
[Ipoueccr quddepeHaNg U UHTETPALNH B
COBpeMeHHOM 00Opa3zoBaHuu. IHHOBaIlMOHHAs
KyJbTypa menarora. YdeOHas IesTeNbHOCTb

€e  CTPYKTypa, YCJIOBHMS  aKTHBH3alLUH,
3¢ HeKTHBHOCTH u YCHEUIHOCTH.
NHHOBaIMOHHBIE (bopMbI yueOHOM
JeSTeIbHOCTH. AKTHUBHOE oOyueHue:
MOHSTHE, OCOOCHHOCTH, MPUHIINIIBI,
TEXHOJNOTHH. Bu3yanuzanus pemeHuil u

MIOCTPOCHHUE CTPYKTYPHO-JIOTUYECKUX CXEM.
Urposbie dopmbl o0yuenus. IIpoekt kax

Methodology of innovative learning.
Methodological approaches of pedagogy as the
basis of innovation in education. The processes of
differentiation and integration in  modern
education. The innovative culture of the teacher.
Educational activity, its structure, conditions for
activation, effectiveness and success. Innovative
forms of educational activity. Active learning:
concept, features, principles, technologies.
Visualization of solutions and the construction of
structural logic circuits. Game forms of training.
The project as a completed cycle of productive
activity. Research training in modern educational
practice. Modern means of assessing the results of

peTiHze. 3amaHayu oiTimM Oepy | 3aBepIICHHBII IIUKJT nponyktuBHo# | educational activities. Analysis of the effectiveness
NPaKTUKACBIHIAFBl FBUIBIMU 3epTreyiiep. OKy | AeATeNbHOCTH. Uccnenosatensckoe | of the use of innovative forms of educational
iCopeKeTiHIH HOTHKEJIEPiH OaranaynelH | 0OyUeHHe B COBpEMEHHON oOpa3oBarenbHOH | activity in education.

3aMaHayu Kypaiagapel. burim Oepyzaeri oKy ic- | MpakTHKe. CoBpemeHHbIE CpeacTBa

OpEKEeTIHIH MHHOBALUSJIBIK (dbopMaapbiH | OLlEHUBaHUS pe3yabTaTOB yueOHOU
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KOJIJaHYAbIH TUIMAUTITIH Talaay. NesITeNbHOCTH.  AHanu3  3(ddeKTuBHOCTH
UCTIOJIb30BAHUSI ~ MHHOBAIIMOHHBIX  (OpM
yueOHO IesITeIbHOCTH B 00pa30BaHUH.

bazoapnama scemexuiici / Pykosooumenv npozpammul / Programme manager

OterenoBa b.M — 1.¥.x., mpodeccop YrereHosa b.M. — k.11.H., ipodeccop Utegenova B. M. — Candidate of pedagogical
A6aupkenosa A.K. — PhD nokrop A6aupkenosa A.K. — PhD gokrop ciences, Professor Abdirkenova A. K.— Dr. PhD
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2 2 OKY KbLJIBIHA APHAJIFAH JIEKTUBTIK MOHAeP / DJIeKTUBHbIE TUCHUILINHBI 1U1s 2 roaa odyuenust/ Elective courses for

year 2

Pooommanovipelnzan ycyiienep meH Kypoligoliaposl mooenoey ryucane 3epmmey / Mooenuposanue u ucciedoganue pooomu3upo8anHvlx CUCmem
u ycmpouicme / Modelling and research of robotic systems and devices

OKy makcamot / Yueonasn uens | Purpose

KeHicTIKTIK Momenpaepal Kypy cajachlHIa
3UATKEPIIK JKOHE MPAKTHKAIBIK KY3BIPETTUTIKTI
KaJBIITACTBIPY JKOHE JaMbITy, YII ©JIIeMIi
Mojieniey OOHMBbIHIIAa MaMaHHBIH HETi3Ti KociOn
JaFIbUIAPBIHBIH AJIEMEHTTEPIH MEHrepy »KOHE
3D npuHTepae OachII HIBIFApy

dopMupoBaHue u pa3BuUTHE
MHTEJUIEKTyaJIbHBIX U IIPAKTUYECKUX
KOMIETeHIIMH B o0nactu  co3jaHus
IIPOCTPAHCTBEHHBIX  MOJEIEH,  OCBOCHHE

AJIEMEHTOB OCHOBHBIX MPO(eCCHOHATbHBIX
HaBBIKOB CIICIMAJIUCTA TI0 TPEXMEPHOMY
MOJEJIIMPOBAHUIO U neyath Ha 3D npuHTepe

Formation and development of intellectual and
practical competencies in the field of creating
spatial models, mastering the elements of the basic
professional  skills of a specialist in
threedimensional modeling and printing on a 3D
printer

Hamuiceci / Pezynomamol 00yuenusn / Learning outcomes

OKbimy
Kyperbl coTTi asgKTaraHHaH KeiliH Ourim
aJIymbLiap
— Heri3ri YFBIMAApABI  aHBIKTAy: MOJEIb,

3CKU3, KYpacThIpy, ChI3Y;

— 3epTTeyliep XKYPri3yAe KoHE KOJaaHOaIbl
ecenTep/al MIeIyJe YII OJIIeM/I MOJETbILY
ONICTEPIH KOJIJAHY;

— TEeXHUKaJBIK OYUBIMAAPABI MOJEIBILY KOHE
*Kacay OOHMBIHIIA OPTYpJl LIBIFAPMaIIbLIBIK
KYMBICTapIbI OpBIHJIAY, MaTepuaIbIK
0oOBEKTIIep/Il jKacay KE3IHIE TEXHOJIOTHSIIBIK
MpoLIeCTeP/Il Mainanany;

— yWenmeMJi  MOAETBACYIIH  3aMaHayH
omicTepiH Kosmany xkoHe 3D mpunTepae 6achIm
HIBIFapy

IMocae ycmemHoro
o0yyaromuecsi OyayT
ONpeAC/IsAITb OCHOBHBIC IMOHATHA: MOACIIb,
ICKU3, COOpKa, 4ePTEK;

IPUMEHSTh METObI TPEXMEPHOTO
MOACIIMPOBAHUSA npu IMPOBECACHNN
UCCIIEIOBAaHUM M pellleHUH TPHUKIATHBIX
3ajad;

3aBeplIeHHs] Kypca

— BBIIIOJHATH Pa3INIHBIC TBOPYCCKUC
pa60TBI mo MOACIIMPOBAHUIO H CO3OAHUIO
TCXHUYCCKUX H3)1€J'IPII>1 HUCIIOJIB30BaTh

TEXHOJIOTMYECKHE IPOLECCHl IIPHU CO3/1aHUU
MaTepUaIbHBIX OOBEKTOB;

MPUMEHSITh COBpPEMEHHBIE METO/IbI
TPEXMEPHOI'O MOJEINPOBAHMS U MeyaTaTh Ha
3D npuHTepe

After successful
students will be
— define the basic concepts:
assembly, drawing;

— apply methods of three-dimensional modeling
in research and solving applied problems;

— perform various creative work on modeling and
creating technical products, use technological
processes when creating material objects;

— apply modern methods of three-dimensional
modeling and print on a 3D printer

completion of the course,

model, sketch,

Kypcmoiy kbickaua mazmynst / Kpamxoe cooepacanue kypea | Course summary

Mogenpaey koHe  MexaTpoHuka.  Herisri
yreiMaap.  Simulink  makeri  MeXaTpOHABIK
KYHesepre apHaJlFaH BU3YaJlbl JU3aliH OpTachl

MopenupoBanue U MexaTpoHukKa. OCHOBHBIC
noustus. [Taker Simulink- Busyanbhas cpena

IIPOCKTUPOBAHU S MCXATPOHHBIX CHUCTCM.

Modeling and mechatronics. Basic concepts. The
Simulink package is a visual design environment
for mechatronic systems. Modeling, basic concepts
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OoubIn TabbUTA B MosembIeY, HET13T1 YFBIMIAp

MEH aHBIKTaManap. MexaTpoHuKa, Heri3ri
yFBIMIAp ~ MeH  aHbIKTamaiap.  Simulink
omepanmsuiblK ~ optackl.  Herizri  Simulink

kitanmxanacsiHa mony. SIMPOWERSYSTEMS
OJIOKTapbIHBIH KiTalxaHachl.
SIMPOWERSYSTEMS kanaii »xyMbIC icTEH/I.
MexaTpOHIbIK KyHenepain Oackapy
00BeKTiIepiHiH AuHaMuKacel. SimPowerSystem
MaKeTiHICT KYIITiK AJICKTPOHHKA
KYpbUIFBLTApbIHBIH  dneMeHTTepi. POWERGUI
rpaduKaIbIK naiiianaHyusl uHTepQerci.
[TalitananymIbIHBIH 3JIEKTPOTEXHUKAJIBIK
omokTtapbiH  Kypy. SPS ynricin Oackapyra
apHairan  Herisri MatLab  komannmamapsl.
KymTik 251eKTpoHHMKa KYpPBUIFBUIAPBIH YJTLTIK
3epTTey. SimPowerSystem MaKeTiHeT1
AIEKTPOMOOHIBACD. bipdazamnsr
TpaHchopMaTopasl  3epTTey. THIH  TOpPIBI
poropel Gap ym  (dazamsl  ACHHXPOHJBI
MaIIMHAHbI 3epTTey. TYpaKThl TOK KYHelepiHiH
YIrinik auzaiiHel. @aszanslk poTopbl Oap yII
(azanpl aCMHXPOHIbl MalIMHAHBI 3epTTey. bip
¢dazanbl  KemiJAeH KOPEKTEHETIH  pPOTOPJIbI
ymdasaasl acCHHXpPOHIBl MAaIIMHAHBI 3€pTTEY.
Ym (dazanel MarHUTOSJEKTPJIK CHHXPOH/IBI
MalinHaHbl 3epTrey. CHHXpOHABI XKyHenepni
Mozenbal kobanay. CHUHXPOHIBI T€HEPaTOP/bl
3eprrey.

MonenupoBaHue, OCHOBHBIC TIOHSTHUS W
ompezeneHus.  MexaTpoHUKa,  OCHOBHBIE
noHATHST W ompexaeneHus. OneparnoHHAS
cpena Simulink. 0630p OCHOBHO#
oubmuorekn Simulink. bubmuorexa O0KOB
SIMPOWERSYSTEMS. Kak  paboraer
SIMPOWERSYSTEMS. Junamuka
00BEKTOB YIPABICHUSI MEXAaTPOHHBIX CUCTEM.
DNIEMEHTHI YCTPONUCTB CHJIOBOU 3JIEKTPOHUKU
B makere SimPowerSystem. I'paduueckuii
unTepdeiic  momszoBarenss  POWERGUI.
Cozmanue  AIEKTPOTEXHUYECKHMX  OJIOKOB
noJsis3oBares. OcHoBHble KomaHasl MatLab
s ynpasinenus SPS-monensro. MogenbHoe
WCCJIC/IOBAHKE YCTPOMCTB CHJIOBOM
ANEKTPOHUKU. DJIEKTPUUYECKUE MAIINHBI B

nakere  SimPowerSystem. HMccnenoBanue
onHo(dazHoro TpanchopmaTopa.
UccnenoBanue Tpexda3zHoil acCHHXPOHHOM
MalllMHbl C KOPOTKO3AMKHYTBIM pPOTOPOM.
MopaenbHOE MPOEKTHUPOBAHUE CUCTEM
IIOCTOSIHHOTO TOKA. UccnenoBanue
Tpex(a3HOW ACMHXPOHHOW  MAIIMHBI  C
(hazHbIM pPOTOPOM. Uccnenosanue
Tpex(a3HOW ACMHXPOHHOW  MAIIMHBI  C
KOPOTKO3aMKHYTBIM POTOPOMIIPH TUTAHUU OT
oJHO(a3HOM CEeTH. Uccnenosanue
TpexdazHon MAarHUTORJIEKTPHUUYECKON
CUHXPOHHOM MAaIIuHBbI. MogaenbHOE
MPOCKTUPOBAHUE  CHHXPOHHBIX  CHCTEM.

HccnegoBanue CHUHXPOHHOTI'O I'€HEpaTopa.

and definitions. Mechatronics, basic concepts and
definitions. Simulink operating environment. An
overview of the core Simulink library. Library of

blocks

SIMPOWERSYSTEMS.

SIMPOWERSYSTEMS  works.
control objects of mechatronic systems. Elements

of  power

SimPowerSystem

electronics
package.

devices
Graphical

How
Dynamics of

the
user

in

interface POWERGUI. Creation of electrotechnical
blocks of the user. Basic MatLab commands for
controlling the SPS model. Model study of power

electronics

devices.

Electric

cars in the

SimPowerSystem package. Study of a single-phase
transformer. Study of a three-phase asynchronous
machine with a squirrel-cage rotor. Model design
of direct current systems. Study of a three-phase
asynchronous machine with a phase rotor. Study of
a three-phase asynchronous machine with a
squirrel-cage rotor powered by a single-phase
network. Study of a three-phase magnetoelectric

synchronous

machine.  Model

design  of

synchronous systems. Research of the synchronous

generator.

bazoaprama scemexuiici / Pykosooumenw npozpammut | Prog

ramme manager

CagsixoBa O.C.

\ CansixoBa O.C.

Salykova O. S.
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bazoaphamanapovl manoay scone eepupuxayusanay / Bepugpukayusn u ananuz npocpamm / Verification and analysis of programs

OKy makcamut / Yueonas uens | Purpose

barmapnamanapael BepudukanusiayaplH Ka3ipri

N3yuenue 00yYaromuMucs OCHOB

The study of the basics of modern methodology of

3aMaHFbI OMIICTEMECIHIH HETI3JIepiH, | COBpEMEeHHOM MeTomonorud Bepudukamuu | program verification from the standpoint of its
Oarmapiamanapsl  93ipjiey NpOIECIHAC OHBI | IporpaMM ¢ TMO3UIMI ee mpakTtudeckoro | practical use in the process of program
MPAaKTUKAJIBIK KOJAaHy TYPFBICHIHAH 3€PTTCY; | HCIOJB30BaHUsA B mporecce paspaborku | development; the formation of skills among
MarucTpaHTTapaa Oarnmapiamanap/pl | mporpamM; ¢GopMmupoBaHue y MaructpanToB | undergraduates that allow them to apply in practice
Bepu(dHKanusaIay KOHE Talgay —cajachlHAa | HaBBIKOB, IMO3BOJSIOMIKMX mpuMmeHsTh Ha | the acquired knowledge in the field of program
amFaH  OUTIMIEpiH TpakTHKaga KOJJaHyFa | IpakTHKe TNOJNydYeHHble 3HaHus B oOusactu | verification and analysis
MYMKIHIIK OepeTiH JIaFIpLIap/Ibl KAIBIITACTHIPY | Bepu(DHUKAIMU M aHATIHM3a IPOrpaMM

Okbimy namusiceci / Pezynomamot ooyuenusn / Learning outcomes
Kypersl carri askraranHan Kkeiiin 0Oinim | [Tociie ycmemHoro 3aBepmenusi kypca | After successful completion of the course,
aJIymbLIap odyuarommecst OyayT students will be
- OarjmapiamMaHbl TEKCEpPYIiH KIACCHKAIBIK | — ONpEHeNIATh  KiIaccHueckue  MeTojsl | — determine the classical methods of program
ONICTEPiH, OCHI dMicTepai Taxipubene KongaHy | Bepubukanud  nporpamm, Metoposoruo | Verification, the methodology for the practical

o/liCTeMECIH aHBIKTAY;

- HAaKTHI THUIITIK JKarpaiapaa
Oarmapiamanapibl  TEKCEpy JKOHE  Tayjaay
o/IicTepiH KOJaHy;

— TMporpaMMaiap/blH illiHapa JYPHICTHIFBIHBIH
apTTapbiH IIBIFapy YIIiH
MoauduKanusianFal Xoape aKCHOMAaTHKaJIbIK
KYHECIHIH AITOPUTMJIEPIH, (bopManbibl
npobiemara  OaFbpITTajJFaH OarmapiIaMaHbl
cnenudukanusiay 9iiCTepiH KoJIaHy

MPAKTUYECKOTO TIPUMEHEHUS 3TUX METOOB;
- TPUMEHATh METOJbl BepUPHUKALMU U
aHaJM3a MPOrpaMM B KOHKPETHBIX THUIOBBIX
CUTYyalMsIX;

— HCIMOJIb30BaTh
MOAU(PUIIMPOBAHHON AKCHOMAaTUYECKON
cucreMbl Xoapa Ul BbIBOJA YCJIOBUH
YaCTUIHOM KOPPEKTHOCTH pOTrpamM,
METO/IbI bopmanbHOU poOIeMHO-
OPHEHTHPOBAHHOH CcrieU(UKAIIH TPOTPaMM

AJITOPUTMBI

application of these methods;

- apply methods of verification and analysis of
programs in specific typical situations;

— use the algorithms of the modified Hoare
axiomatic system to derive conditions for the
partial correctness of programs, methods of formal
problem-oriented program specification

Kypcmotn kbickawia mazmynst / Kpamkoe codepocanue Kypca / Course summary

Kipicrie. barmapnamanblk KaMTaMachl3 €Ty
caracbl TYCIHIT1HIH HBOJIIOLIUSICHI.
barnapnamaineig KyHenepain CEHIMIUTITI.

lminapa AypeICTRIFBIH  aoenneiTin  dnoiin
onmici. Cama cumarraManapblH aHBIKTAy >KOHE

KJaccuukanusiay. barnapnamanap sy
JYPBICTBIFBIH Oaranay. barnapiamMaHbIH
IOYPBICTBIFBI  Typaibl TYCiHIK. JlypBICTBIFBIH
tekcepy  omictepi. IIC  Tekcepy  koHe

BBenenne. DBoironus IOHSTHS KadecTBa
MporpaMMHOTO obecrieueHusi. Haae:xxHOCTh
NMpOrpaMMHBIX  cucteM. Meton @noiina
JI0OKa3aTelIbcTBa YaCTUYHOM KOPPEKTHOCTH.
Wnentudukarnms Hu KJ1accuukams
XapaKTEPUCTHUK KayecTBa. Ornenka
KOPPEKTHOCTH Mporpamm. ITousitue
KOPPEKTHOCTH MporpaMm. MeToibl IpoBEpKU

KoppekTHocTH. Bepudukanus u arrecranus

Introduction. The evolution of the concept of
software quality. Reliability of software systems.
Floyd's method for proving partial correctness.
Identification and classification of quality
characteristics. Evaluation of the correctness of
programs. The concept of program correctness.
Methods for checking correctness. Verification and
certification of PS. Testing object-oriented PS.
Automation of functional testing. Testing Web
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cepruukarray. OObekrire OarbiTTanmran PS
TecTuIey. OYHKIIMOHAJIBIK TeCTiIey i
aBTOMATTaHABIPY. Beb-kochiMImanapabt
Tectuiey. PS maiimanany MyMKIHIITIH TEKcepy.
PS maiimanany wmywmkiggirin Oaramay. IIC
CEHIMIIITT MEH OHIMIUIIH KamMTaMachi3 €Ty
XKOHE KakcapTry omictepi. barmapnamaibik
KaMTaMachl3 €Ty CalachlH KaMTaMachl3 eTy
koHe Oackapy. barmapiamanblk KamTaMach3
eTy[l TeKcepy TMpOLECiH aBTOMATTaHIBIPY.
barmapnamanbl  aBTOMATTBl  TYpAC TEKCEPY
KYWECIHIH  Heri3ri  OJIOKTapbl:  CHri3iireH
aHHOTAIMsUIAHFaH Oar/apiiaMaHbl CHHTAKCHCTIK
Tannay oHE OHBI iIKi OeifHenmeyre aypapy,
TYPBICTHIK IApTTAPBIHBIH TeHEePATOPBI,
IOYPBICTBIK ~ IIAPTTapblH  JQJENAey  OJIOTHI.
[lapTTapaplH OYPBICTHIFEIH aBTOMATTBI TYPIE
TOIENICY 9IICTE.

IcC. TectupoBanue 00BEKTHO-
opueHtupoBanubix I[IC.  ABTomaTuzanus
(YHKITMOHATILHOTO TECTUPOBAHUSL.
TectupoBanue Web-nipunoxxeHuid.

TectupoBanue ynobdcrsa ucrnonb3oBanus [1C.
Onenka ymobctBa wucnodb3oBanust [IC.
Mertonsl  obecmeueHHs] MW IOBBIIIEHHS
HaJeHOCTH U pabortocnocobHocTn IIC.
ObGecrieuenne u ynpasineHue kadectoM [10.

ABTOMaTm3anms  mpouecca  BepudUKanyu
MIPOrpaMM. OcHoBHbIE 0J10K1
aBTOMAaTHYECKOH  CHCTEMBl  Bepu(UKaIUU
IpOrpamm: CHHTaKCHYECKOTO aHaIM3a

BXOJIHOM aHHOTMPOBAHHOW MpPOTrpamMMbl U €€
TpPaHCISLUU BO BHYTPEHHEE INPECTABIICHUE,
TeHEepaTop YCIOBUM KOPPEKTHOCTH, OJIOK
JI0Ka3aTeNbCTBA  YCIOBUH  KOPPEKTHOCTH.
Metoabl aBTOMaTHUYECKOr0 J0Ka3aTesbCTBa
YCIOBUH KOPPEKTHOCTH.

applications. Testing the usability of the PS.
Evaluation of the usability of the PS. Methods for
ensuring and improving the reliability and
performance of the PS. Software quality assurance
and management. Automation of the software
verification process. The main blocks of the
automatic program verification system: syntactic
analysis of the input annotated program and its
translation into the internal representation,
generator of correctness conditions, block of proof
of correctness conditions. Methods for automatic
proof of correctness conditions.

Bazoapnama scemexwici / Pykosooumenv npozpammot | Prog

ramme manager

CangsikoBa O.C.

\ Caspikosa O.C.

Cansixosa O.C.
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3D-mooenvoey / 3D-modenuposanue / 3D modeling

OKy makcamut / Yueonas uens | Purpose

KeHicTIKTIK Monenpaepal  Kypy cajlachlHIa
CTYICHTTEPIH 3HATKEPIIK JKOHE MPAKTHKAIIBIK
KY3bIPETTUTIKTEPiH KaJIBIIITaCThIPy HKOHE
JTaMBITy, VII ©JIIeMIi MOJeaAey OOWbBIHIIA
MaMaHHBIH HETI3T1 KOCIOM  JaFablIapbIHBIH
3JIEMEHTTEPIH MeHrepy oHe 3D mnpuHTEepne
0achII IbIFapy

dopMupoBaHue u pa3BuUTHE
MHTEJUIEKTyaJIbHBIX U IIPAKTUYECKUX
KOMIIETEHIMH CTYJICHTOB B O0JIACTH CO3aHUs
IIPOCTPAHCTBEHHBIX ~ MOJENEH,  OCBOCHHE
9JIEMEHTOB OCHOBHBIX TMPO(ECcCHOHATBHBIX
HABBIKOB CIICHUAJIACTA II0 TPEXMEPHOMY
MOJIETMPOBAHUIO U nieyaTh Ha 3D npuHTepe

Formation and development of intellectual and
practical competencies of students in the field of
creating spatial models, mastering the elements of
the basic professional skills of a specialist in
threedimensional modeling and printing on a 3D
printer

Hamuiceci / Pezynemamol 00yuenusn / Learning outcomes

OKbimy
Kyperbl coTTi agKTaraHHaH KeiliH Ourim
ajnymbLiIap
— HETI3T1 YFBIMIAp/Ibl KOJJIAaHY: MOJIENb, ICKU3,
KYpacTelpy,  CBI3Y; 3D  macmraOraybl
nai1ajiany;
— O3ipJeHETIH OOBEKTUICPIIH  TEXHUKAJIBIK

cpi30amapbl MEH ICKU3JCPIH IYPBIC peciMaeyi
KOJIJIaHy;

— KoJaHOanabsl Mocemenepli 3epTTeyne *KoHe
mIenryJie yir eJmeMIi MOJENbACY OIICTepiH
KOJIJIaHy;

— TEeXHUKAJBIK OYHBIMAApIbl MOJIEIBACY JKOHE
’Kacay OOMBIHIIA OpPTYpJl IIBIFApMAaIIbUIBIK
KYMBICTapAbl OPBIHIAY

IMocae ycmemHoro
o0yyaromuecsi OyayT

3aBeplIeHHsl Kypca

— HCIOJB30BAaTh OCHOBHBIC TIOHSTHSL:
MO/IeJb, JCKU3, cOopka, YEePTEK;
ucnoib3oBark 3D mMacmTabupoBaHue;

— MNPUMEHATh  MpaBWIIbHOE  O(OopMIICHUE
TEXHHYECKUX  PHCYHKOB U OCKH30B
pa3pabaThIBaEMbIX O0OBEKTOB;

— TPUMEHSTH METO/IBI TPEXMEPHOTO
MOJICTTUPOBAHUS npu MIPOBEJICHUU

HCCIIEIOBAHUN W  PEIIEHUU MPUKIATHBIX
3aj1ay;

— BBINIOJTHATH pa3I4HbIC TBOpPYECKHUE
paboThl MO MOJENUPOBAHUIO U CO3JAHUIO
TEXHUYECKUX U3IEINN

After successful
students will be
— use the basic concepts: model, sketch, assembly,
drawing; use 3D scaling;

— apply the correct design of technical drawings
and sketches of the objects being developed;

— apply methods of three-dimensional modeling
in research and solving applied problems;

— perform various creative work on modeling and
creating technical products

completion of the course,

Kypcmuiy kbickawa mazmynot / Kpamxoe cooepacanue kypca | Course summary

I'padukansix mpumutuBTEp. MoOnenbaey XoHe
3D Oacein mbiFapy. 3D-mMozenbaeyaiy xone 3D
OachIN HIBIFApy/IbIH 3aMaHayH TEXHOJIOTHSUIAPHI.
3D nmpunTepiepai KojijmaHy. bankpIThUIFaH
MaTepuaIIapAblH KabaTTapblH cally KOJbIMEH
MOJETBIEY . OpenSCAD. barnapnama
uHTEepeici. KypbIbIMasiK OOKTBIK
reoMeTpus. Mozienb/li CKpUNTEPMEH CUMATTay.
Heri3ri npumutupTep (cana, Kyooua, HMHJIMHAD,

I'padmueckue mpumuTUBBL. MoaenupoBaHue
n 3D-neuats. CoBpeMeHHbIe TexHOIoruu 3D
MoaenupoBanns U 3D-nedatu. [Ipumenenne
3D-npunTepoB.  MopnenupoBaHue — IMyTeM
HaJIOXEHUS CJI0EeB pacruiaBIeHHBIX
MaTepHaoB. OpenSCAD. Wntepoeiic
nporpamMMbl.  KoHcTpykTuBHas  OnouHast
reoMeTpust. OmnucaHue MOJENHM CKPUIITAMHU.

bazoBeie mpumuTHBEI  (cdepa, KyOowum,

Graphic primitives. Modeling and 3D printing.
Modern technologies of 3D modeling and 3D
printing. Application of 3D printers. Modeling by
superimposing layers of molten materials.
OpenSCAD. The program interface. Structural
block geometry. Description of the model by
scripts. Basic primitives (sphere, cuboid, cylinder,
polyhedron). Coordinates and positioning of the
object. Operations with objects in OpenSCAD.
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Ken KbIpibl). OOBEKTIHIH KOOPAUHATTApbl MEH

nosunmsuianybl.  OpenSCAD  oObekTiiepiMeH
onepanusiap. Kenicrikreri JICHENIep/IiH
alHaIyHl, OYpBUIYHI. 3D-o0BekTiIepMEH

JIOTUKAJBIK orepanusuiap. Herisri onepanusiap
KOHE oOBeKTinep/Ii TYPJCHIIPY.
[TpUMUTHBTEPAIH TYPJICHYI.

UUITUHApP, MHOTOorpanHuk). Koopaunatsl wu
MO3UIMOHUPOBaHUE oOOBeKkTa. Omnepauuu c
oobektamu B OpenSCAD. Bpamienue,
MOBOPOT TeJI B mpocTpaHCcTBe. Jlormueckue
omeparun ¢ 3D-o0bektamu. OCHOBHBIC
omepan U TpeodpazoBaHUs OOBEKTOB.
[TpeoOpa3oBaHusi IPUMHUTHBOB.

Rotation, the rotation of bodies in space. Logical
operations with 3D objects. Basic operations and
transformations of objects. Transformations of

primitives.

Bazoaprama scemexuiici / Pykosooumens npozpammet | Prog

ramme manager

HNBanosa U.B.

HMBanoBa U.B.

HNBanosa I1.B.
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Kooanviy menedscmenmi dacma 6azada MS Project / Menedscmenm npoekmos na 6aze MS Project / Project management based on MS Project

OKy makcamut / Yueonas uenw | Purpose

Kobanbik  KbI3METTI  Oackapy  Heri3aepi,
xoOanmapapl  JKOCTapiay JKOHE 1ICKe achIpy
onicTepiH JKyHenmi Typae 3eprrey, K0OaibIK
KbI3METTI  YMBIMAACTBIPY  Karujansapbl MeH
epexesiepiH, OHBI KYpbUIBIMIAYZAbl 3epAeiey, -
KayamnmkepHIunK  TeH  OKUISTTUTIKTI  Oepy
epeKUIeNiKTePiH, KYMBICTapAbl OaKbpUIdy >KOHE
"MakcaTTap OOMbIHIIIA Oackapy"
napagurMachbiHga — OackapyablH — Oacka  Ja
aCIeKTUIepiH JKOHE OHBIH JKeKke OeliHe —
»o0anapabl 6ackapy

N3yyeHne OCHOB yIpaBi€HUS IPOEKTHOU
JEATEIIBHOCTbIO, METOJOB IUIAHUPOBAHUSA MU
peain3aly MPOEKTOB, U3yUYE€HUE IIPUHLIUIIOB
U TpaBW1  OpPraHM3allMM  IPOEKTHOU
NESATEIbHOCTH, €€  CTPYKTypu3auuu, -
U3ydeHUe OCOOEHHOCTeH  JellerMpOBaHUs
OTBETCTBEHHOCTH U TIOJHOMOYMMH, BEAECHHUSA
KOHTpOJIi pabOT M  JAPYrMX  acleKTOB
YIOPaBICHUSAB MapaJUrMe «yINpaBiICHUs IO
LEeIsIM» U €€ 4YaCTHOM BHJE — YIPAaBICHUU
IPOEKTAMHU

Systematic study of the basics of project
management, methods of project planning and
implementation, the study of the principles and
rules of the organization of project activities, its
structuring, - the study of the features of delegation
of responsibility and authority, control of work and
other aspects of management in the paradigm of
"management by goals" and its private form-
project management

Hamuiceci / Pezynemamul 00yuenusn / Learning outcomes

OKbimy
Kyperbl coTTi asgKTaraHHaH KeiliH Ourim
ajnymbLIap
— TamncelpManapabl  KYpy JKOHE OKocIapiay
JKOHE  oJlapra  pecypcrapipl  TarallblHAAQYy

TOPTiOiH KOJ/IaHy;

— JKkoOaHbIH OpBIHAATY OapbIChIH  Oakpliay
’KOHE apalIbIK HOTIKENIEPli Talnay KypalgapbiH
naii1anany;

— >ko0a rmapamMmeTpiepiH OpHary;

— JKaHa X00aHbBl Kypy, OFaH pecypcTap MeH
IIBIFBIHIAPIBI TaralbIHIAY, KOOaHBIH
OpbIHAATY OapbIChIH Kajarajay, HOTHXeNepl
TaJIJIay KOHE ecen JallbiHAay

IMocae ycmemHoro
o0yyaromuecsi OyayT

3aBeplIeHHs] Kypca

— IPUMEHATH IPOLEAYPY CO3JaHHUS W
IJJAHUPOBAHUSA 3aJa4 M HA3HAYCHHUS UM
pecypcos;

— HCIIOJIB30BaTb CPEACTBA  OTCIECKUBAHUSA

X0/la TPOEKTa M AaHaJIW3a IPOMEKYTOUHBIX
pe3yabTaToB;

— HACTPaWBaTh MapameTpPhl MPOEKTA;

— €O03/1aBaTh HOBBIM NPOEKT, HA3HAYATh €My
pecypcbl M 3aTparbl, OTCIEXKHBATh XOJ
BBIIIOJIHEHUSI TIPOEKTa, MPOBOAUTH AaHAIMU3
pEe3yabTaTOB U TOTOBUTH OTUET

After successful
students will be
— apply the procedure for creating and scheduling
tasks and assigning resources to them;

— use the means of tracking the progress of the
project and the analysis of intermediate results;

— set project parameters;

— create a new project, assign resources and costs
to it, track the progress of the project, analyze the
results and prepare a report

completion of the course,

Kypcmuiy kbickawa mazmynst / Kpamxoe codepacanue kypca | Course summary

Kipicme.  XoOanbl ~ OackapyIblH  HETI3ri
TYCIHIKTEPI. KopmopaTtusTik xKobanmap/ bl
Oackapy okydeciniH MiHzmerTepl. JKoOaHbl

Oackapy omictemeci. KopropaTHBTIK >k00aHbI

Beenenue. OCHOBHBIE MOHSTHS YINPABICHUS
IIPOCKTaMHU. 3anaun CUCTEMBI
KOpPIIOPATUBHOI'O  YIIPABJIEHUS IMPOEKTAMM.
Merononoruss ~ ynpaBlIeHHs  IIPOEKTaMH.

Introduction.  Basic  concepts of  project
management. Tasks of the corporate project
management  system.  Project  management

methodology. The concept of corporate project

Oackapy Ttyciniri. KopropartusTik xo00anbl | KoHlenus KkopropaTHBHOro —yrmpasieHus | management. The concept of corporate project
Oackapy TyciHiri. MS Project makeriHiH | npoekTamu. Konnenuus —kopropatuBHoro | management. Components and features of the MS
Kypamaac  OejikTepi MeH  MYMKIiHmiKTepi. | ynpaienuss mnpoekramu. Kommonentsl u | Project package. Types of organizational
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¥ibIMABIK OacKapy KypbUIBIMIAPBIHBIH TYpJepi
KoHE oJlapabl Kypy epexkenepi. JKana jxo0a
MasliMeTTepiH >kacaHbi3. JKobaHbl OacKapyabIH
byHKIMOHANABIK OarbITTapel. Pecypcrap men

IIBIFBIHAPBI  AHBIKTAHBI3 JKOHE  OHJICHI3.
KobGanwsr Oackapy mnpouecrepi. Kobamapapl
OackapyablH  (QYHKIMOHAIIBIK  OaFbITTaphbl

OolipIHIIIa 6acKapy MPOIECTEePIHIH MPOCKIIUSICHI.
CrangaptTel  ecentepii Konmany. KoOaHbl
o3ipneyai  Oackapy. KopmnopaTuBTik x00aHbI
Oackapy. JKobGaHbl icke acwIpyasl Oackapy.
Xoba cepBepin opHaTy xoHe OacKapy.

BO3MOXXHOCTH Tlaketa MS Project. Bumbl
OPraHU3alMOHHBIX CTPYKTYp YNPABJICHUA U
npaBuiia ux nocrpoenusi. Cozianue CBeIeHUA
0 HOBOM IpoekTe. DyHKITMOHAIBHBIC 00J1aCTH
yopaBieHus mnpoektamu. OnpexneneHue U

pelakTUpOBaHUE  PECYypcoB M 3arpar.
[Ipoueccsl YIIpaBIICHUS MPOEKTAMMU.
IIpoekuuss  mpoueccoB  ynpaBleHHS  Ha
(GyHKIMOHATBHBIE ~ 00JAaCTH  MPOEKTHOTO

MeHeJDKMeHTa. Vcnonb3oBaHue cTaHAapTHBIX
OTYETOB. YTIpaBJICHUE Pa3pabOTKON MPOEKTA.
VYrpaBineHue KOpPHOPATUBHBIMH IIPOEKTAMM.
VYpasnenue peanu3anuen IIPOEKTA.
Hactpoiika u agmunuctpupoBanue Project
Server.

management structures and rules for their
construction. Create new project details. Functional
areas of project management. Define and edit
resources and costs. Project ~management
processes. Projection of management processes on
the functional areas of project management. Using
standard reports. Project development
management. Corporate project management.
Project implementation management. Setting up
and administering Project Server.

Bazoapnama scemexwici / Pykosooumens npozpammot | Prog

ramme manager

HMBanoBa N.B.

‘ HBanosa 11.B.

lvanova I.V.
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IT-cepsuc menedscmenmmi / IT-cepsuc menedncmenm / IT-service management

OKy makcamut / Yueonas uens | Purpose

AT  xeBMeTTepiH  0Oackapy  CalachIHAAFbI
MPUHLMIITED MEH TCUIACpP Typasbl TEOPHSIIBIK
OlmiMaepal KaJbIITacThIpy, Kobayay 9IicTepiH
3epTTey, TEXHUKAJBIK MIEHIMACpal d3ipiey
KOHE E€HTI3y, KocimopbhIHHBIH VHTEepHeT kemici
YIIiH KOHTEHTTI Oackapy >KyHelepiH Kypy

(dbopMHUpOBaHHE  TCOPETHYECKHX  3HAHHM
MPUHIMIIOB W ToAXxoAoB B obmactu UT
CEpBUC MCHEKMEHTA, HCCIICAOBAHUE
METOZOB TPOSKTHUPOBAHMS, pPa3pabOTKU H
peanuzanuu TEXHUYECKOTO
penieHus, TPUMEHEHUS COBPEMEHHOTO

the formation of theoretical knowledge of the
principles and approaches in the field of IT service
management, the study of design methods,
development and implementation of technical
solutions, the use of modern tools for IT services in
the field of creating content management systems

camachiia AT  KpI3MeTTepiHiH 3aMaHayu | uHcTpyMeHTapuss UT cepsucoB B obGmactu | for enterprise Internet resources
KypaJIapblH Naiiaiany pecypcrap CO3JIaHMSI CHUCTEM YIIPABIICHUS KOHTCHTOM
HHTepHEeT-pecypcoB MpeIIpUsITHS
Oxbimy namuorceci / Pesynomamut 00yuenus / Learning outcomes
Kypcerbl carri asikraranHaH keiiin Outim | [Tocie ycmemnoro 3aBepuieHusi kKypcea | After successful completion of the course,
aJymbLIap odyuarommecst OyayT students will be

- OIpIKTIPUITeH KBI3METTEPi, TiaTdhopManapabl
KOHE KOCIITOPBIH Ma3MyHBIH xacay yuria AT
CEpBUC KYPaJIapbIH KOJIaHBIHbI3

- DOMIUPHKAIBIK  JKOHE  OKCIIEPUMEHTTIK
MOTIMETTEp/Il OHJIEY;

- AT KpI3MeTTepiHIH KOMETIMEH Oackapy
MoceJeNIepiH  [Iemy  YIIiH  aKnapaTThIK
TEXHOJIOTHSUIAP bl KOJIJIAHY .

- npuMeHsaTh nHetpyMmeHnTapuit UT cepBucos
JUIsL CO3[IaHUsI MHTEIPUPOBAHHBIX CEPBHCOB,
m1aTGopM U KOHTEHTA MPEATPUATUS

- o0OpabatbIBaTh SMIUPUUECKHE u
JKCIIEPUMEHTAJIbHBIE JAHHBIE;

- NPUMEHATh UHPOPMAIMOHHBIE TEXHOJIOTHH
JUISL pELIeHUs 3aa4 yIPAaBJICHHUS C ITOMOIIBIO
UT cepBucos.

- apply IT service tools to create integrated
services, platforms and enterprise content
- process empirical and experimental data;
- apply information technologies to solve
management problems with the help of IT services.

Kypcmuiy kbickawa mazmynot / Kpamkoe cooepacanue kypca | Course summary

Axnapartel  Oackapy. Ickepmik  akmapar:
TYCIHITl,  €peKIIeNIKTepl  JKOHE  TypJepi.
AxnapatTel 0ackapy: aHBIKTaMachl, MaKCaThl,
MakcaTTapbl MEH MiHJIeTTepi. AKNapaTThIK
TEXHOJIOTHSIAp JKOHE aKHapaTThIK KyHenep.
KocimopslH ~ CTpaTerusiChIHAAFBl  aKMapaTTHIK
TEXHOJIOTUSIHBIH ~ OpHBL. A  »xo0anaynel
Oackapyabl yibiMaacteipy. AT OacKapylIbUIBIK
peli — akmaparThIK OHIMHIH OMIpIiK IUKITIHIH
opTypii  KeseHaepiHaeri Oackapy. backapy
oowekricinge AT xone AX  gambiTynbl
CTpaTerwsuiblK  kocmapyay. AX  Typraepi,

WndpopmanvoHHbiii MeHekMeHT. busnec-
nH(popManys: MOHATHE, CHeU(PUKAa U BUBIL.
WNudpopmanroHHbIi MEHEKMEHT:
ONpeJIeJICHUE, Ha3HA4YCHHE, LENU W 3a7a4dH.
WNudopmannonusle TEXHOJIOTHH "
nH(pOpMaLIMOHHbIE CUCTEMBI. Mecro
MH(POPMAIIMOHHBIX TEXHOJIOTUH B CTpaTeruu
npeanpusatusa.  OpraHus3anus — ynpaBJICHUS
npoektupoBanueM HMC. VYmnpasneHueckas
pons UT — MeHemxMeHTa Ha pa3IMYHBIX
Jranax KU3HEHHOTO LUKJIa

MH(OPMALIMOHHOTO ITPOJIYKTA.

Information management. Business information:
concept, specifics and types. Information
management: definition, purpose, goals and
objectives.  Information  technologies  and
information systems. The place of information
technology in the strategy of the enterprise.
Organization of IS design management. The
managerial role of IT - management at various
stages of the life cycle of an information product.
Strategic planning for the development of IT and
IS at the control object. types of IS, trends in their
development. Choice of management information
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ONapIbIH JaMy TeHACHIMsIapbl. backapymbiy
aKnaparThIK >kKyheciH Tannay. Kocimopsiaaapas
O0ackapyZbl — aBTOMATTaHIBIPY O KyHenepiHiH
kinaccuukanmsicel. [T  eHIMIH caTelll  aiy
Typanbl MmemiM KaObuinay. TeHzmep Typausl
TyciHik. busHec-mpouectepai  YHBIMIACTBIPY
KOHE  KailiTa  yHBIMIACTBIpY  OacKapyablH
aKMmaparThlK JKYMECIH eHri3yre JalbIHJIbIK
Ke3eHI peTiHae. AKNaparThlK JKoHE Oackapy
KYHENIepIHIH PEHHXUHUPHUHTIHIH MIHACTTEPI.
Hotmwxkenepni tanmay jkoHe mIemIiM KaObLiaay.
busnec-iponiecc  Tycimiri. Xy#emk xoba
peTiHae PEHMHKMHUPUHT TPOIECIH  XKy3ere
acelpy. CASE-TexHOnorusiapplH  KOJAaHy.
CASE-texnonorusutapeiably, ~ koHe ~ CASE-
KYpaJJIapblHBIH ~ Herisri  TyciHikTepi. AX
eHTi3yAl YHWbIMIacTeipy. KocimopbIHHBIH Jamy
CTpaTETrusChIH azipiey. KacinopslHHBIH
YUBIMITBIK - YHKITHOHAIIBIK MOJICITIH KYPY.

Crparernueckoe ninanupoBanue pa3sutus UT
nu UC na obbekrte ympapienus. tunbsl WC,

TEHACHIIUU ux pa3BUTHS. Br16op
YIIPaBJICHUYECKON nH(}pOpMaAITMOHHOM
CUCTEMBI. Knaccudukanus CUCTEM

aBTOMATHU3ALMK YNPABJICHUS MPEANPHUATHEM.
[Ipunsatue pemennit o npuodperennn UT —
nponykra. Ilonarue tennepa. Opranuzanus u
peopraHuzanus ~ OM3HEC-TIPOIIECCOB KAk
IIOATOTOBUTENBHBIN JTan BHEJPECHUS
YIIPABJIEHYECKOU MH(POPMAIIMOHHOM
CUCTEMBI. 3anaun PEUHKUHUPHUHTA
MH(POPMAIIMOHHO-YIPABIISIFOIINX CUCTEM.
AHanus pe3yJbTaTOB W IPUHATUE PELICHUM.

[lonatne  OusHec-mporecca.  Peammzanus
mporecca  peMHKUHUPHUHTA B BUJIE
cucremHoro mnpoekra. [lpumenenne CASE-
texHonoruili. OcHoBHble mnoHaTtus CASE-
texnonoruii 1 CASE-cpencts. Opranuzanus
BHeapenuss MC. Paspabotka cTpateruu
pa3BUTHS TPEIIPUSITHS. [TocTpoenue

OpraHU3alMOHHO-(YHKIMOHATIBHON  MOJAEIH
NPEATPUITHSL.

system. Classification of enterprise management
automation systems. Making decisions on the
acquisition of an IT product. The concept of tender.

Organization and

processes as

a preparatory

reorganization of business
stage for

the

implementation of a management information
system. Tasks of reengineering of information and
control systems. Analysis of results and decision
making. The concept of a business process.
Implementation of the reengineering process as a
system project. Application of CASE-technologies.
Basic concepts of CASE-technologies and CASE-

tools.
Development

Organization

of IS

of an enterprise

implementation.

development

strategy. Building an organizational and functional
model of the enterprise.

Bazoapnama scemexwici / Pykosooumenv npozpammot | Prog

ramme manager

HNBanoBa U.B.

‘ HBanosa 11.B.

lvanova I.V.
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AKIK bazoapramanay maxcipuobeci / lIlpakmuka npozpammuposanusn CAIIP / Practice of programming CAD

OKy makcamut / Yueonas uens | Purpose

MaructpanTtrapasl CAIIP FBUIBIM/IbI
KWKETCIHETIH  OarjgapiaMajiblK  KOMITOHEHTIH
OHEPKACINTIK d3ipyieyre KaTbiCyFa JalbIHIAAY,
CAIIP OarmapiaMaiblK KOMIIOHEHTIH d3ipiiey

[TogroroBka MarucTpaHToB K YYacTUIO B
MIPOMBIIIJICHHOW — pa3paboTke HAyKOEMKHUX
MPOrPAMMHBIX KOMIIOHEHT CAIIP,
MpHOOpeTeHUEe OmbITa MPOrPAMMHPOBAHUS B

Preparation of undergraduates to participate in the
industrial development of high-tech CAD software
components,  acquisition  of  programming
experience in one of the CAD software component

OpTaChIHBIH OipiHe Oarmapiamainay | OMHOM 3 cpex paspaborku mnporpammubix | development environments
TOKIPUOECIH amy kommoneHT CAIIP

Oxvtmy naomuiceci / Pezyniomamut 00yuenusn / Learning outcomes
Kypersl carri askraranHan keiiin 0Oinim | [Tociie ycmemHoro 3aBepmenusi kypca | After successful completion of the course,
aJIymbLIap odyuarommecst OyayT students will be
— KYHeK UHKEHEPUSHBIH HETI3T | — IPUMEHSTH OCHOBHBIE noustust | — apply the basic concepts of systems
tyciHikTepin,  AXOK  KypbUIBIMBI ~ MEH | CHCTEMOTCXHHKH, CTPYKTYpPY u | engineering, the structure and classification of
knaccudukanusacein, AXOK Oarmapnamansik | knaccudukanuio CAIIP, Buael obecieuenus | CAD, the types of CAD software, the place of
kamTamacbiz ety  typiepiH, AXOK-weiH | CAIIP, mecto CAIIP B unrerpupoBanubix | CAD in integrated systems, the relationship

OipikTipiireH xyuenepaeri opabiH, AXOK sxone
TEXHOJIOTHSUTBIK JKoOanay >KyHWenepiHiH e3apa
0aliTaHbICBIH KOJIJIAHY;

— aBTOMATTaHBIPbUIFaH xKobanayIblH
Kypamaac OejikTepi MeH IIIKI >KyHenepiH
o3ipieyne Kyenep MeH iIIKiI KyHenepai

0o0BeKTIre OarbITTAJFaH Tajjay *KoHE jkolanay
ONIiCTEepiH KOJAAHY

cucremax, B3aummocBs3b CAIIP u cucrem
TEXHOJIOTHYECKOTO MPOEKTUPOBAHNS,

— HCIOJIB30BaTh ~ METOAUKH  OOBEKTHO-
OPUEHTUPOBAHHOTO aHajm3a u
MIPOEKTUPOBAHUSI CUCTEM M MOJCUCTEM MpPHU
pa3paboTke KOMIIOHEHTOB M MOACHCTEM
ABTOMATU3HPOBAHHOTO MMPOCKTUPOBAHUS

between CAD and process design systems;

— use methods of object-oriented analysis and
design of systems and subsystems in the
development of components and subsystems of
computer-aided design

Kypcmuiy kbickawa mazmynot / Kpamkoe cooepacanue kypca | Course summary

AXOK  OarnmaprnaManblK — KoHE
KaMTamachl3 ery. JKammbel JkoHe apHaiibl
KaMTamachl3 eTy Oarnmapinamanapel. AXOK
xobanay Tingepi. Konnan6ans! Oarnapiamanap
MakerTTepi. AXK-na Oarapiamanay/ibIH
MOJTYJIbILITIT. barnapnamanbik MOJTYJIbTL
KYpacThIpyFa JKOHE KyXKaTrTayFa KOWBIIATHIH
tanantap. barmapmamanapabl  KYpbUIBIMIBIK
xobanay. OMO AXK apnaiibl OarnapiaManbIk
KaMTaMachl3 €Tyl Kypy Mblicangapsl. [lepexrep
KOpBI, JIepeKTep KOPBIH 0Oackapy KyHecl

aKMmapaTThIK

[IporpammHuoe u MH(pOpPMallMOHHOE
obecnieuenne CAIIP. OOuue u cnenuaibHbe
MIPOrpaMMBbI oOecrieyeHus. SA3bIku
npoektupoBanus.  [lakeTbl  IpUKIATHBIX
MPOTPaMM. MonyibHOCTh
nporpammupoBanusi B CAIIP. TpeGoBanus k
COCTABJICHUIO u JIOKYMEHTHPOBAHUIO
IIPOrpaMMHOT0 MOJYJISL. CrpykTypHOE
poekTupoBaHue  nporpamm.  [Ipumepsr

NMOCTPOCHUA CIICHUAJIBHOIO HPOTrpaMMHOIO

obecrieuenuss CAIIP DMIIL. IMoasgrtue 0Oa3bl

CAD software and information support. General

and special software programs. CAD design
languages.  Application  software  packages.
Modularity ~ of  programming in  CAD.
Requirements  for the  compilation and

documentation of the software module. Structural
design of programs. Examples of building special
EMF CAD software. The concept of a database, a
database = management system. Hierarchical,
network, and relational data models. Data banks in
CAD EMF. Subsystem of automated design
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TYCiHiri. JlepeKkTrepaiH HepapXUusuIbIK, KETITiK
XKOHE PeIUSIBIK Monenbaepi. OMO AXIK
JEPEKTED OaHKi. ABTOMATTaHIBIPBLIFaH
KOHCTPYKTOPJIBIK JKOOaayablH Kilml KyHeci.
WHTepakTHBTI rpaduKaIbIK Kynenep.
MarmuHainslk kobanay sxyienepi (CAD) »xone
OemekTepai xKacay Kyhenepi (e3i).
I'padukansik  akmapaTThl  YCBIHY  TUIAEPI.
bemmexrepni  cumarray  Tingepi.  OMO
OeJeKTepin KYpY AITOPUTMICPIHIH
Mmercangapbl. AXOK  o3iprmey JkoHe JambITy
OOMBIHILIA HOPMATUBTIK-TEXHUKAIBIK KY>KaTTap.
Kanmer mamimertep. AXKIK Kypy koHE TamMbITy
keseHaepi. EcenTey kemieHaepiHne KyMbIC
icTey Ke3iHAe eHOeK KOpray >KoHE TipIIiIiK
Kayimncizairi Mmacenenepi

TaHHBIX, CHUCTEMBl yIpaBlieHUs Oazamu
naHHblX.  Mepapxuueckue, CeTeBble WU
pENSIIMOHHBIE  MOJENTH  JaHHBIX. baHku
magaelx B CAIIP OMII.  Iloxmcucrema
ABTOMATU3UPOBAHHOTO  KOHCTPYKTOPCKOTO
MIPOEKTUPOBAHHUS. HuTepakTuBHbBIE
rpaduyeckue CUCTEMBI. Cucremsr
MamuHHOro npoektupoBanus (CAD) w
cucteMbl u3rotoBieHus neraieit (CAM).
SA3bIku MPEeJICTaBICHUS rpaduueckoit
nHdpopManuu. SI3bIKM  ONMUCAHWS  JCTAIH.
[Ipumepsl arOPUTMOB MOCTPOCHHUS JAeTajei
OMIL HopmaTtuBHO-TEXHHUYECKHE
JOKYMEHThI 1O pPa3paboTKe U Pa3BUTHUIO
CAIIP. Obmue cBenenusa. Cranguu co3naHus
n passurus  CAIIP. CocrosHue u
nepcrnektuBel  pazsutus  CAIIP  OMY
Bompockl oxpaHbl Tpyaa u 0€30MacHOCTH
KU3HENEITEIbHOCTH  mpu  paboTe  Ha
BBIYHCITUTENbHBIX KOMIUIEKCAaX.

engineering. Interactive graphics systems. Machine
design systems (CAD) and parts manufacturing
Languages for representing
graphical information. Part description languages.
Examples of algorithms for constructing EMF
parts. Regulatory and technical documents for the
development and development of CAD. General
information. Stages of CAD
development. The state and
development of CAD EMU

protection and life safety when working on

systems (SAM).

computer systems.

creation and
prospects  of
Issues of labor

Bazoaprama scemexuici / Pykosooumens npozpammut | Pro

ramme manager

HNBanosa U.B.

HNBanoBa U.B.

lvanova I.V.
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Pobomomexnuxadazol yscacandvl unmennekm / Hekyccmeennwtit unmennexm ¢ pooomomexuuxe / Artificial intelligence in robotics

OKy makcamut / Yueonan yenv / Purpose

CTYINSHTTEPAIH JKacaHJbl HWHTEIUICKT JKOHE
POOOTOTEXHHUKAIAFBI TarChIpMaap bl
KOCIapliay CalachIHAAFbl TCOPHSUIBIK OuTiMi
MEH MPaKTHKAJIBIK JaFAbUIAPbIH KAJIBIITACTBIPY,
KacaHIIbl WHTEIUICKT TYCIHITIH, TE€HETHKAJBIK
QITOPUTMACPAl,  OHTAMIAHABIPY  €CeNnTepiH
Ienryie FeHETHKAJIBIK ANTOPUTMACPIL
naigananyipl, TaOUFU alropuTMIEPi, areHTTIH
HETi3Tl  YFBIMIApbl  MEH  aHbIKTaMmajapblH
KapacThIpy MOJICIIBIICY, KOII areHTTIK JKyhesep.

¢dbopmupoBaTh y o0yyaromuxcs
TEOPETHYECKHE 3HAHUS U  IPAKTHYECKHE
HaBBIKK B  00JaCTH  MCKYCCTBEHHOTO
MHTEUICKTa W IUIAHUPOBaHMSA 3agad B
pOOOTOTEXHHUKE,  PacCMOTPETb  IOHSATHE
HCKYCCTBEHHOTO HWHTEIJICKTa, T'€HETHYECKUX
QITOPUTMOB, HCIIOJIH30BAHUE T'CHETUYECKUX
aJITOPUTMOB TSt peneHus 3ama4y
ONTUMH3AINH, €CTECTBEHHBIC aJTOPUTMBHI,
OCHOBHBIC  TOHSATHA U ONpPEICICHHUS
areHTHOTO MOJICTMPOBAHUS, MHOTOAr€HTHBIX
CHCTEM.

to form students' theoretical knowledge and
practical skills in the field of artificial intelligence
and task planning in robotics, consider the concept
of artificial intelligence, genetic algorithms, the use
of genetic algorithms to solve optimization
problems, natural algorithms, basic concepts and
definitions of agent modeling, multi-agent systems.

OKbimy

namuceci / Pezynomamut ooyuenusn / Learning outcomes

Kyperbsl coTTi asikraranHaH KeHiH Olrim
aJIylmbLiap

- poOOTTHIK XKYlieHi OacKapy TarchlpMaiapbIHIa
’KacaH/Ibl MHTEJJIEKT 9IICTEPiH KOJIaHy

- pOOOTTBIK  XKYHWEeHIH  MiHE3-KYJIKbIH]IA
WHTEJUIEKTIHI KaJIBIITaCThIPY AbIH HET13r1
TOCUIZEPIH KOJIJIaHY;

- ’KacaH/bl MHTEJUIEKT JXYHesepiH, aHbIK eMec
JIOTUKAJBIK Oackapy »KyHenepiH, NeHeTUKaJIbIK
ATOPUTMICPAl,  capanTamMalblK o Kyienepal
KOHE HEUpOHABIK KelliHl Oackapy KylenepiH
KYpy aJIrOpUTMIEPiH KOJIJaHy.

Ilocsie ycnemHoro 3asepuieHMsi Kypca
o0yuarmuecs OyayT

- IOPUMEHATh METOAbl HCKYCCTBEHHOTO
UHTEJUIEKTa B 3a7adax  YIpaBJICHUS
POOOTOTEXHHUYECKOM CUCTEMBI

- HCIOJB30BaTb OCHOBHBIE TOAXOABI K
(GOpMUPOBaHMIO  UHTEJUIEKTYaJbHOCTH B
MOBEJICHUH POOOTOTEXHUYECKOI CHCTEMBI;

- IPUMEHSTH AITOPUTMbI TOCTPOCHUS CUCTEM
HCKYCCTBEHHOTO VHTEIUIEKTA, CUCTEM
YIIpaBJICHUSA c HEYETKON
JIOTUKOM, FTEHETUYECKUX

QITOPUTMOB, SKCIIEPTHBIX CHUCTEM U CHCTEM
HEHPOCETEBOr0 YIPABJICHUS.

After successful completion of the course,
students will be

- apply artificial intelligence methods in the tasks
of controlling a robotic system

- use the main approaches to the formation of
intelligence in the behavior of a robotic system;

- apply algorithms for building artificial
intelligence systems, fuzzy logic control systems,
genetic algorithms, expert systems and neural
network control systems.

Kypcmuiy kbickawa mazmynot / Kpamkoe cooepacanue kypca / Course summary

Kacanpt WHTEJUIEKT TypaJIbl Heri3ri
TyciHikrep. Oiay *oHe MHTeUIeKT. YKacaHibl
WHTEIUIGKT ~ aHBIKTaMacbl.  TepMHHOJIOTHSL.
Kacanapl ~ MHTENNIEKT  MOCENECiH  TYCIHY
Tocuiaepi. THIOPUHT TECTI JKOHE MHTYWUTHUBTI

bazoBrie TIOHATUSA HUCKYCCTBECHHOI'O
HWHTCIIJICKTA. MeinieHue n MHTCIIJIICKT.
Onpe)leneHI/Ie HCKYCCTBCHHOI'O HMHTCIIJICKTA.
TepMI/IHOJ'IOTI/IH . Ilogxompl K IIOHMMAaHHUIO

po0JIeMbl UCKYCCBEHHOI'O MHTEJUIEKTA. TecT

Basic concepts of artificial intelligence. Thinking
and intelligence.  Definition of artificial
intelligence.  Terminology.  Approaches to
understanding the problem of artificial intelligence.
Turing test and intuitive approach. symbolic
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TOCLI. CUMBOJIJIBIK KO3Kapac. JOTHKAIBIK TOCLI.
KacaHnpl HWHTEIIEKT YATUIEpI MEH omicTepi.
[cuxukanbIk MpoLeCTeP/Ii CUMBOJIIBIK
Mozenpaey. Taburu TinmepmeH >kymbic. AU
CaJlaChIHJIAFbl  3EpPTTEYNepAIH maiiga  Oomy
TapuXbl )KOHE Kazipri OarbITTaphl. MarmHaIBIK
WHTEJUIEKT KoHE poOoToTexHmka. KacaHmpl
WHTEJUIGKT  OJICTepiH  THOPUATI  KOJJaHy.
bipnecin ecenTtepai 1memry yuriH OipHere
KacaHIIbl ~ WMHTEJUIEKT  OMAICTepiH  KOJIJaHy
MYMKIHJITH 3epTTey. ['enerukanbix
anroputMmaep. ['€HeTHUKanblK anropuTMACPIiH
Heriznepi. ByimbIHFBIp  JOTHKA.  BYJIBIHFBIP
JIOTUKAHBIH Heri3ri uzesiapbl HKOHE
MPAKTUKAIBIK ~ KOJMIaHbUTYbl.  CaparnramMalibiK
xyienep. Herisri yreimapap. Capantamanbik
KyHenepai TaralbIHAAY. DKCIepTTiK
Kyhenepaiy KYPbUIBIMAAPHI. Kacangs
HEUpOHABIK kemuiep. HelipoH >koHe OHBIH
MOJIeTIbAEPI. MoOunpai  poOOTOTEXHUKAIA
xKacaHnpl  HehpoHAblK  xkenuepai  (ANN)
MpaKTUKAIBIK ~KoijgaHy. PoOOTThIH  MiHe3-
KYJIKBIH/Ia HMHTEJUICKT KaIBIITAaCTBIPYIBIH Oec
HEeTi3r1 TocCii.

Treropunra Hu WHTYUTHUBHBIN MOAXOJ.
CUMBOJIBHEIA moaxond. Jlormdyeckuil MOaXo.I.
Mogenu ©  METOJIbl  MCKYCCTBEHHOIO
uHTeIUIeKTa. CHMBOJIBHOE MOJEIMPOBAHUE
MBICIMTENBHBIX ~ TpoueccoB.  PabGora ¢
€CTESCTBEHHBIMH SI3BIKAMM. Hctopus
BO3HHUKHOBCHUS i COBPEMEHHBIC
HalpaBJieHUus HcclieoBaHuid B oOmactu MU.
MamuHHBI HHTEIIEKT U pOOOTOTEXHMKA.
I'ubpunnoe HCITOJIb30BaHHE METOJIOB
HWCKYCCTBEHHOTO  HWHTeJUIeKTa.  M3ydeHwue
MPUMEHUMOCTH HECKOIBKHX METOJIOB
HCKYCCTBEHHOTO HHTCIICKTA JUIS
COBMECTHOTO pelieHus 3aaad. ['eHerndeckue
AITOPUTMBIL. OCHOBEBI FeHETUYCCKHUX
anroputMoB. Hedetkas soruka. OCHOBHbIE
UJIeH U MPAKTUYECKOE MPUMEHEHNE HEUETKOM
JIOTUKH. OKCHEpPTHbIE CHCTEeMBbl. ba3oBbie
noHsATHsA. Ha3zHaueHne SKCIEepPTHBIX CHUCTEM.
CtpyKkTypbl SKCHEPTHBIX CHCTEM.
HckyccTBeHHBIE HEMpOHHBIE ceTH. HellpoH n
ero wmozenu. IlpakTudeckoe mpUMEHEHHE
uckyccTBeHHbIX HeipoHHbIX cereir (MHC) B
MOOUITBHONM poOoTOTEeXHUKE. [ISTh OCHOBHBIX
MOJIX0/I0B K bopMHUpPOBaHHIO
WHTEJUICKTYJIbHOCTH B MOBEJIEHUU PoOOTa.

approach. logical approach. Models and methods
of artificial intelligence. Symbolic modeling of
mental processes. Working with natural languages.
The history of emergence and modern directions of
research in the field of Al. Machine intelligence
and robotics. Hybrid use of artificial intelligence
methods. Studying the applicability of several
artificial intelligence methods for collaborative

problem

solving.

Genetic

algorithms.

Fundamentals of genetic algorithms. Fuzzy logic.
Basic ideas and practical application of fuzzy logic.
Expert systems. Basic concepts. Appointment of
expert systems. Structures of expert systems.
Artificial neural networks. Neuron and its models.
Practical application of artificial neural networks
(ANN) in mobile robotics. Five main approaches to
the formation of intelligence in the behavior of the

robot.

bazoaprama scemexwici / Pykosooumenw npozpammeut / Pro

ramme manager

HNBanoBa U.B.

HMBanosa U.B.

lvanova I.V.
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10T-0a mawmunanvix okeimy / Mawunnoe ooyuenue ¢ IoT / Machine learning in IoT

OKy makcamut / Yueonas uens | Purpose

Marucrpanrrapaa loT-ra MammHanelKk OKBITY
Heriznepi OOWBIHINIA TEOPUSIIBIK OLIiM MEH
MPAKTUKAIBIK ~JaFIbUIapbl KAJIBIITACTRIPY
MaruCcTpaHTTapAbIH IoT-na MallIHHAJIBIK
OKBITY/IBIH ~ KYpaJlJapblH, MOJENbIepl MeH
OMICTEpiH MEHrepy, COHJah-ak JAepeKTep/i
3eprreymi (data scientist) JkoHE MaTEMATHKAIBIK
MOJETBACPAl 93Ipheyli, IepeKTepal Tanjgay
ozicTepi MEH alNTrOPUTMIIEPIH MEHTEPY

dopMupoBaHue y MarucTpaHTOB
TEOPETUYECKUX 3HAHUM ¢ MPaKTHUYECKUX
HaBBIKOB [0 OCHOBaM MAIIMHHOTO OOYy4YeHHUS
B IoT, OBJIAJICHHE MarucTpaHTamMu
WHCTPYMEHTapHeM, MOJEISIMA U METOJlaMU
MamuHHOro oOydenuss B loT, a Takke
MpUOOpETEeHUE  HABBIKOB  HCCIICIOBATEINS
naHHbIX (data scientist) u pa3paboTumka
MaTeMaTUYeCKUX  MOJENIed, METOJ0B |
ITOPUTMOB aHAJN3a JAHHBIX

Formation of theoretical knowledge and practical
skills for undergraduates on the basics of machine
learning in 10T , mastering the tools, models and
methods of machine learning in loT, as well as
acquiring the skills of a data scientist and a
developer of mathematical models, methods and
algorithms for data analysis.

Hamuodiceci / Pesynomamul 06yuenusn / Learning outcomes

OKbimy
Kyperbsl coTTi asikraranHaH KeiiH Olrim
aJIylbLiap
- IoT oxyileciHme  MalmIMHAIBIK  OKBITY
ANTOPUTMJICPIHIH aicTeMeEITiK HeTi31epiH
naii1ajiany;
— JoT KyHecinae MaIlITHAJIBIK OKBITY
aJITOPUTM/IEPiHIH HOTHXKEJNIEPiH
BU3YaJIM3alusIay;

— 3epTTey TarnchlpMachiHa coiikec keneTiH [oT
KYHECiHAe MalluHAIBIK OKBITY OIICIH TaHJay,
HOTHXKEJIEepll TYCIHAIPY

IMocse ycmemHoro

o0yuarmuecs OyayT
— HCIOJIb30BaTh METOI0JIOTHYECKNE OCHOBBI
QJITOPUTMOB MalIMHHOTO 00yueHus B [oT;

— BM3YaIM3UpPOBATh pe3yJbTaTbl PabOTHI
JIrOpUTMOB MalIMHHOTO 00y4eHus B [oT;

— BBIOMpPATh METOABl MALIMHHOTO OOy4YeHUs
B IoT, COOTBETCTBYIOIIUE
HCCIIEIOBATEIIHLCKOM 3ajade,
MHTEPIPETUPOBATH MOJIYUYEHHBIE PE3YIIbTAThI

3aBeplIeHUs Kypca

After successful
students will be
— use the methodological foundations of machine
learning algorithms in 10T;

— visualize the results of machine
algorithms in loT;

— choose a machine learning method in IoT that
corresponds to the research task, interpret the
results

completion of the course,

learning

Kypcmuoiy xbickawma mazmynwt / Kpamxoe codepicanue Kypea | Course summary

IoT memiMaepi YUIiH MalIMHAIBIK OKBITY.
MamuHaMeH OKbITyFa Kipicne. MaimHanbIK
OKBITY ecenTepiHiH Typiepi. 3 MammHaMeH
OKBITY/IBIH HETI3T1 TypJiepi. MalIMHAIbIK OKbITY
MOJIETIBACPIHIH  Heri3ri  anroputMmaepi. EH
KaKplH K Kepuiiep ofici OoibIHIIA XKIKTEY,

MamunHoe oOydenue ans loT pemieHuid.
BBenenne B MammHHOe oOydeHue. TuIibl
3ama4 MamuHHOro oOyueHus. 3 OCHOBHBIC
BHJIBl MamIMHHOTO 0OyudeHus. OCHOBHBIC
QITOPUTMBI MOJIeTIeH MAIIUHHOTO OOYYCHHS.
Knaccudukammss merogom k  Ommxaimmx

Machine learning for 10T solutions. Introduction to
machine learning. Types of machine learning
problems. 3 Main types of machine learning. Basic
algorithms  for machine learning  models.
Classification by the method of k nearest
neighbors, evaluation of the quality of models.

YIrinepaiy canacelH Oaranay. Ilemrim | coceneii, omeHka kadectBa  Mojenei. | Decision tree classification. Cross validation.
araIIbIHBIH KJaCcCH(DUKAIUACHL. Atikac | Knaccupukamuss ~ permmaronum —— aepeBom. | Methods  for  constructing  decision  trees in
BaJIAIAIHA. Data Mining xyhecinneri | Kpocc-Banmmanus. Mertoasl  moctpoenus | classification problems in Data Mining. Linear
KJIaCCH(UKALMSUIBIK  €CeNTepAeri  HICUNM | JepeBbEB pelIeHui B 3amayax | classification and regression models. Classification
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aramtapblH ~ Kypy  omicrepi.  CBI3BIKTBIK
KJIacCUpUKaLUA KOHE perpeccus MOJAENbIepi.
JlorucTukanblK perpeccus MOAETIH KOJIJaHbII
KikTey. TONBIK KOCBUIFaH HEHPOHABIK KEi.
KenkabarTsl mepHentpoH KOMEriMeH IKIKTEy.
Makxkamnox-Ilurrc HEUPOHIBIK MOJIenl.
Hetiponaap st 6encenaipy (YHKIHUSACHL.
Hetiponaplk >xemnini okbITy. Kareni kepi taparty.
OnTtumuszatopnapasl  opHary.  HelpoHIbIK
KEeIiHiH kaaTa OeitHenenyi. HelipoHabIK xemniHi
MaTEeMATHKAIBIK (QYHKIUS PETIHIE KOpCeTy.
Kaiitananatein HEHPOHBIK KEILIep.
CyperTeplliH CEeMaHTUKAJIBIK CETMEHTAIIHICHI.
CeMaHTHKAaJBIK CErMEHTAllds Typaslbl TYCIHIK.
KOJTAYIIIBI )KOHE JIEKOJIEP.

kinaccudukanuu B Data Mining. Jluneiinbie
MOJENM  KIacCUpUKALMKU U  PErpeccu.
Knaccupukanuss ¢ momompi — MOJENTH
jJoructuueckon perpeccuu. [lomHocBsi3Has
HeilponHass  cetb.  Kmaccudukamms ¢
IIOMOIIBKD  MHOTOCJIIOWHOTO  MEpPCENTpPOHa.
Mopens  HeilpoHa — MakKamnoka-IIurrca.
OyHKIMA aKTUBaMM HeWpoHa. OOyueHue
HEHPOHHOM CeTH. Ob6partnoe
pacnpoctpanenue  omuOku.  Hacrtpoiika
ontumusaropoB. [lpeacraBnenue HeilpoceTu
B namsatu. llpencraBineHue HeMpoceTH Kak
MaTeMaTHYeCKoH (QyHKIUU. PekyppeHTHBIC

HEUPOHHBIE CeTH. CemaHTnyeckas
cerMeHranus U300paXKEeHUH. [Tonsatne
CceMaHTHYecKo cermeHTauuu. Encoder wu
Decoder.

using a logistic regression model. Fully connected
neural network. Classification using a multilayer
perceptron. McCulloch-Pitts neuron model. Neuron
activation function. Neural network training.
Backpropagation of an error. Setting up optimizers.
Representation of the neural network in memory.
Representation of a neural network as a
mathematical function. Recurrent neural networks.
Semantic segmentation of images. The concept of
semantic segmentation. Encoder and decoder.

Bazoapnama scemexwici / Pykosooumenv npozpammot | Prog

ramme manager

HNBanoBa U.B.

‘ HBanosa 11.B.

lvanova I.V.
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Pobommul mexnukaoazvl aKknapammaolk, Kypoliazolaap yxcane syxcyienep / Hngopmayuonnvie ycmpoiicmea u cucmemol 6 pooomomexuuxe /

Information devices and systems in robotics

OKy makcamot / Yueonasn uens | Purpose

PoGoTTapibiH akmaparThlK KYPBUIFBUIAPHl MEH
KYUeTepiH, ONapIbIH Ce3IMTall JJIEMEHTTEPIH,
eJey cyJidanapbl MEH KYHMIEHTKIIITEPiH KYpy

N3yuenune MIPUHIUIIOB MIOCTPOEHUS
MH(POPMAIIMOHHBIX  YCTPONCTB W  CHCTEM
poOOTOB, MX YYBCTBUTEIbHBIX 3JIEMEHTOB,

The study of the principles of building information
devices and systems of robots, their sensitive
elements, measuring circuits and amplifiers;

npuHiunTepin OKy; Typil JaT4MKTEpi KYpy | M3MEpUTEIbHBIX cXeM W  ycuiuteneit; | consideration of the physical principles used in the
Ke3iHae KOJIIAHBUTFAH bu3uKaNbIK | paccMoTpeHne  (U3MYECKMX  IPUHIMIIOB, | creation of various sensors, the study of
Karu1aTTap/ibl KapacTeIpy, ce3iMTall | UCTOJIb30BaHHBIX MPH CO3MaHMK pa3auuHbix | mathematical dependencies that allow calculating
AIIEMEHTTEPIIH HETI3r1 napaMmeTpiepiH | JaTYMKOB, ~ W3ydeHHe  Maremarmdeckux | the main parameters of the sensitive elements. The
ecenrTeyre MYMKIHIIK OepeTiH MaTeMaTHKAJbIK | 3aBUCHMOCTEH, MO3BOIsIONMX paccuuThiBaTh | role of information devices in increasing the level
TOYENIUTIKTEpAl 3epTTey. ANaMHBIH POOOTIIEH | OCHOBHBIE  MapamMeTpbl  4yyBCTBHTENbHBIX | Of human-robot communication
KapbIM-KaThIHAC JIEHreHiH apTTHIPYIarsl | 3JIEMEHTOB. Poib UH()OPMAIIMOHHBIX
aKMapaTThIK KYPBUIFBLIAP/IBIH POJIi YCTPOWMCTB B MOBBINICHUH YPOBHS OOIICHHS
YEJIOBEKa C pOOOTOM

Oxbimy namuorceci / Pesynomamut 00yuenus / Learning outcomes
Kypcerbl carri asikraranHaH keiiin Outim | [Tocie ycmemnoro 3aBepuieHusi kypcea | After successful completion of the course,
aJymbLiap odyuarommecst OyayT students will be
— poOOTOTEXHHKAA KOJITAaHBUTATBIH | — OMPEIEISITh ycrpoiictBa | — determine the devices of information sensors
aKMmapaTThlK CEHCOPJApAbIH  KYPBUIFbLIAPHIH | HH()OPMAIIMOHHBIX JaTYHKOB, MpUMeHseMbIX | Used in robotics;
aHBIKTAy, B POOOTOTEXHUKE; — use methods for selecting and coordinating

— KYpBUIFBUJIADMEH aKNapaTThlK MOAYJbAEPAl

TaHJ1ay JKOHE YHJIECTIPY SIICTEPIH KOIIaHY;

— aKNaparThlK KYPBUIFBLIAD MEH JKYHelep
KOHE OJapIbIH JKYMBIC >Karlaiiapbl Typalbl
aKImaparThl Taly, )KUHAKTAY XKOHE TaJIay;

— CCHCOpJIApJIaH KeJIeTiH aKMapaTThl CaHIBIK
Herisri

OHJCYI1 Kysere
ANTOPUTMIEPI KOJTaHY

aCbhIpaTbIH

— WCIONIB30BaTh ~ METOABI  BbIOOpa W
COTJIACOBAaHUSI MH(POPMAIMOHHBIX MOJIYJIEH
YCTPOMCTBAMU;

— HaxoJuTh, 00001IaTh M aHaJIU3UPOBATH
nHpopmanuo 00 MH(OPMALIMOHHBIX
YCTPOMCTBAX M CHUCTEMax MU YCIOBHSIX HX
IKCILTyaTaIum,

— TIPUMEHSTH OCHOBHBIC QITOPUTMBI,
peanu3yromue — YHUCICHHYI0  00paboTKy
nHGOpPMAIIHH, IOCTYIAMIEH C JaATYMKOB

information modules with devices;

— find, summarize and analyze information about
information devices and systems and their
operating conditions;

— apply the basic algorithms that implement the
numerical processing of information coming from
Sensors

Kypcmuiy kbickauwa mazmynst / Kpamxoe codepicanue kypca | Course summary

PoboTtorexHuxka, MeXaTpOHHKA KOHE
aKnmapaTThIK >Kydenep. Herisri yFeiMaap MeH
aHbIKTaMasap. AKnapaTThIK-eJIIey

PoboTorexHuka, MeXaTpPOHHUKA u
uHpOpMaLMOHHbIEe  cUCTeMbl.  OCHOBHBIE

TOHATHUS M onpeaeneHus. O0mme cBeaeHus 0

Robotics, mechatronics and information systems.
Basic concepts and definitions.  General
information about sensors of information-
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KYHENIEpiHIH  CEHCOpJaphl  Typajbl  KaJIbl
Maomimertep.  JlaTyumkTep  JKOHE  OJapIbIH
cHIaTTamajapsl. Ouiey NHpomeci. aKnapaTThIK
Mojieb. AKIapaTThIK KYHelIepAiH IeMEeHTTEepI.
KUHECTETUKANBIK ceHcopnap. OpHamacy >XoHe
OpPBIH ayBICTBIPY CEHcOpyapbl. Pe3ucTuBTiK
MO3UIMA  CEHCOpJNapbl.  DJIEKTPOMArHHUTTIK
no3unusi cercopiapbl. JKbUIIaMIBIKTBI JKOHE
JTMHAMHAKAJTBIK (bakTopapsl eJILIeYy.
KbimgaMaplk  ceHcopiiapbl. AMWHBIMAIbl  TOK
taxoreHeparopyiapel.  OpHamackaH  XKepAiH
aKmaparTelK OkyHdenepi. OpHanackaH KepIiH
TEOPUSIIBIK ~ Heri3nepi. Panuanus — OarbITHIL.
Monynauust ~ JKOHE  CHTHAIJbl  aHBIKTay.
DNEeKTPOMArHuTTIK ~ OpHANACTBIPY  JKyHemepi.
MaruutTik opHanacy kyuenepi. J[laTuukrep
KOHE  aKyCTUKaJbIK  OpHalacy  KyHenepi.
Hudpnabik ne10bic xa3y Herizaepi. ONTHKAIBIK
OpHAJNACTBIPy KyHenepl. Jlazepiik ONTHKAIBIK
OpHAJIACTBIPY KyHenepi. beiineni
KaJIBIITaCTRIpy JkKoHE Oepy Herizaepl. beline
CUTHaJI Typajisl TyciHik. TakTumbai xyienep.
baiinanpic  XoHE  OHBIH  €pEeKIIEeNIKTEpI.
TakTunb/I CEHCOPINBIK KOHE KOHTAKTLI KBICHIM
ceHcopiapsl. TakTHIIbII CHIpFaHAy CEHCOPIIAPHI.

JIaTyuKax HMH(OPMAIMOHHO-U3MEPUTEIBHBIX
cucrteM. JlaTyMkM W WX XapaKTEPUCTHUKH.
[Iponiecc  m3mepenwmii. HupopmanmonHas

MOJICIIb. OneMeHTHI WH(pOPMaITMOHHBIX
CHUCTEM. Kunecretnueckue JaTYUKU.
JlaTyuKyu  TIOJIOKEHUSI MW TEpEMEICHUS.
Pe3uctuBHBIC JTaTYUKH MOJI0KCHUS.

DNEeKTPOMAarHUTHBIE JATUYUKH IOJIOKECHHUS.
N3mepenue ckopocTM U AMHAMHUYECKHX
(bakTopoB. Hatuuku CKOPOCTH.
TaxorenepaTopbl MIEPEMEHHOT0 TOKA.
JlokanroHHble HWH(OPMAIIMOHHBIE CHCTEMBI.
Teopernueckue OCHOBBI JIOKAIMH.
Hampasnennocts usnydenus. Moaynsauus u
NETEKTUPOBAHHUE CUTHAJIOB.
DNEeKTPOMAarHUTHBIEC JIOKAIMOHHBIE CUCTEMBI.
MaruuTtHbIe JIOKAIMOHHBIE CHUCTEMBI.
JlaT4uKK ¥ CUCTEMBI aKyCTUUYECKOM JTOKAIIHH.
OcHOBBI nudpoBoi 3anucH 3BYyKa.
OnTtuueckue JIOKallUOHHBIE CHUCTEMBI.
JlazepHbie ONITHYECKHE JIOKAIIMOHHBIE
cuctemMbl.  OcCHOBBI  (OPMHUPOBaHHS U
nepenaun  uzoOpaxkeHus.  [lonstue o
BHueocurHaie. CUCTEMbl TaKTHUJIBHOTO THUIIA.
Konrtakt u ero ocobernHoctu. TaKTHIbHBIC
JTATYMKA KacaHUs M KOHTAKTHOTO JaBJICHUSI.
TaxkTuibHBIC JATYUKH MPOCKATb3bIBAHUSI.

measuring  systems. Sensors and  their
characteristics. Measurement process. information
model. Elements of information systems.
kinesthetic sensors. Position and displacement
Sensors. Resistive position Sensors.
Electromagnetic position sensors. Measurement of
speed and dynamic factors. Speed sensors. AC

tachogenerators.

Location information systems.

Theoretical foundations of location. Radiation
direction. Modulation and signal detection.

Electromagnetic

location systems. Magnetic

location systems. Sensors and acoustic location
systems. Fundamentals of digital sound recording.
Optical location systems. Laser optical location
systems. Fundamentals of image formation and
transmission. The concept of a video signal. Tactile
systems. Contact and its features. Tactile touch and
contact pressure sensors. Tactile slip sensors.

bazoaprama sncemexuiici / Pykosooumenw npozpammut | Prog

ramme manager

HNBanoBa U.B.

HMBanoBa U.B.

lvanova I.V.
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Fouivimu-adicmemenik npakmuxym / Hayuno-memoouueckuii npakmukym / Scientific methodological workshop

OKy makcamut / Yueonas uens | Purpose

MarucTpaHTTapabl FBUIBIMU-3EPTTEY
YKYMBICBIHBIH dPTYPJIi TYpJiepi MEH HBICAHapbIH
OpBIHJIAyFa JalbIHIAAY: FBUIBIMH 3€pPTTCYIiH
MakcaTbl ~MEH  MIHJETTEpiH,  OJiCTEeMENiK
anmapaThlH aHBIKTAY, 3€PTTEY JKYPri3y, 3epTTey
TaKbpIpbIOBI OOMBIHINIA TKIpHOE Kacay >KOHE
ToIesIeMeNep/Ii )KUHAY .

MoATOTOBKAa MAaruCTpaHTOB K BbIIIOJHCHUIO
pa3UYHBIX  BUIOB M (GOPM  HAydHO-
UCCIICIOBATENILCKON pabOThl:  ONpe/IeieHue
Henmd M 33734,  METOJO0JIOTHYECKOro
armapara HAy4HOT'O UCCIICIOBAHMS,
MPOBEJCHUE MCCIICIOBAHUMN, SKCIICPUMEHTA U
coopa JOKa3aTeNbHBIX JaHHBIX IO TEME
HCCIICIOBAHMSI.

preparation  of  undergraduates  for  the
implementation of various types and forms of
research work: determining the purpose and
objectives, the methodological apparatus of
scientific research, conducting research,
experimenting and collecting evidence on the
research topic.

OKbimy

Hamuoiceci / Pesynomamul 06yuenusn / Learning outcomes

Kypersl coTTi asikraranHaH KeiiH Ourim
aJIylmbLiap

— OacbUlbIM  TaJanTapblHAa COMKEC FBUIBIMU
Makajiaiap/bl pecimMiey epexernepid KoJJaHy;

— FBUIBIMM  3€pTTE€YJiep MEH IpaKTHKaJbIK
KYMBICTapbIH HOTHXKEJEepiH KoH(depeHIusIap
MEH CEeMHUHapjapAa Makajajlap MEH ULIOoIyJap
TYpiHJe OasgHIay

IMocne ycnemHoro 3aBepuieHHsl Kypca
o0yuarmuecs OyayT

— MPUMEHSTH npaBuIIa odopmieHus
Hay4yHbIX cTarei, B COOTBETCTBUU C
TpeOOBAHUSIMU U3/IaHUS;

— H3Narath pe3yabTaThI HAYYHBIX
WCCIEIOBAaHUN W MpakTHUYeCKUX paboT B
dbopme crareir 1 0030pOB Ha KOH(PEPESHITUIX
Y CeMHHapax

After successful completion of the course,
students will be

— apply the rules for the design of scientific
articles, in accordance with the requirements of the
publication;

— present the results of scientific research and
practical work in the form of articles and reviews
at conferences and seminars

Kypcmuoiy kbickawma mazmynot / Kpamxoe codepycanue Kypca | Course summary

3epTTey OpeKeTiHIH aHBIKTaMachl. T BUIBIMHBIH
anpIkTamackl. Feutbivu Mexten. FrutbiMu GarbiT.
FoutbeiMu  3eprrey. 3epTTey  JKYMBICBIHBIH
omicreMeci. FbulbIMM 9miCc Typasibl TYCIHIK.
3epTTeyiH JKalIbl JJOTUKACHI )KOHE KYPBUIBIMBI.
3epTTeyniH  TEPMUHOJOTHSUIBIK  ariiaparskl.
[ prFapMaIbUIBIK oiinay bl 6encenaipy
axicrepi. Juccepranusibik 3epTTeYIiH
o/licTeMeNIK CUMmaTTaMachl. FhUlbIME 3epTTeyIiH
anroput™mi  koHe Kkesenzaepi. [IpoOremanbix
KaFdalapl  aHBIKTay.  FBUIBIMM  THIIOTE3a.
FoubiMmu  3eprreynep MeH Ourim  Oepyaeri
onicremenik Tocinaep. Ky#enik tocin. FrutbiMu
3epTTey ATHKACHIHBIH mNpuHIUNTEpi. Fhutbivu

OnpeneneHne  Hay4YHO-MCCIEIOBATEIbCKON
JIESITEILHOCTH. Ornpenenenue HAYKHU.
Hayunas mkona. HayuHoe HampaBieHue.
Hayunoe  wuccnegoBanme.  Mertomgonorus
Hay4YHO-HCCIIEA0BATEIbCKOMN paboThLI.
[Tonstne Hayuynoro metona. OOmas JOTHKA U
CTPYKTypa HCCIIEOBaHUS.
TepMUHOTOTMYECKHI anmapaTt UCCIIeI0BaHuUs.
MeToasl aKTHBU3ALMU TBOPYECKOTO
MBIIIICHUS. MeTtonooruyeckue
XapaKTEPUCTUKU JIUCCEPTAIMOHHOTO
HCCIEAOBaHUS. AJITOPUTM U ATAlbl HAYYHOTO
uccnenoBanus. OrmpenenaeHne MTPOOIEMHOM

CUTYyaLUH. Hayunas TUIIOTE3a.

Definition of research activities. Definition of
science. Scientific school. Scientific direction.
Scientific research. Methodology of research work.
The concept of scientific method. General logic
and structure of the study. Terminological
apparatus of the study. Methods for activating
creative thinking. Methodological characteristics of
the dissertation research. Algorithm and stages of
scientific research. Definition of a problem
situation. scientific hypothesis. Methodological
approaches to scientific research and education.
Systems approach. Principles of ethics of scientific
research. Preparation of a scientific article. Article
writing rules. Writing an abstract for an article.

49




Makana JaibiHaay. Makama jkazy epexenepi.
Maxkanara pedepar xazy. Jluccepranusibik
JKYMBICTBI TalbIH/IAY .

Meroaonoruueckie MOAXO0Abl K Hay4YHOMY
uccienoBaHuo 1 oOpazoBaHuio. CHUCTEMHBII
noaxon.  [IpuHUMIBI  3TUKM  HAy4YHOIO
nccneaoBanus. [loaroropka Hay4yHOH CTaThbHU.
[IpaBuna wHanucanua cratbu. Hanucanue
aHHOTAIUU K CTaThe. Odopmnenue
JIMCCEPTAITMOHHON pa0OTHI.

Preparation of dissertation work.

Bazoaprama scemexuiici / Pykosooumenw npozpammet | Prog

ramme manager

HNBanosa 1.B.

‘ HBanosa 11.B.

lvanova I.V.
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