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Kipicne

OJIEKTUBTI TIOHJEP KaTaJloTbl OKBITYJBIH KPEAUTTIK JKyheci OoMbIHIIA
KYPacCThIPbIJIaAbl. OJIEKTUBTI TIOHJEP KaTajJoTbl JKYMEJIICHreH TaHaay OoMbIHIIA
TIOHJIEP TI31MiH YKOHE OJIap IbIH KbICKA CHUIIaTTaMacChlH KapacThIPaIbl.

MarucTpaHT MaMaHIBIKTapJbIH MIHIETTI KOMIIOHEHT/’KOFapbl OKY OpPHBI
KOMITOHCHTIHIH  TOHJEPIH MEHIepPYMEH KaTap, YCHIHBUIBIII OTBIpFaH TaHIAy
OOWBIHIIIA TTIOHIEP/I1 TAHIAIT aTyhI THIC.

ONexTUBTI TOHAEpPAl TaHjAayFa »daBaiizep KeHec Oepeni. Maructpant
sABal3epMeH Oipijiece OTBHIPHIN, MArMCTPAHTTHIH JKEKE OKY JKOCHMAphlH KYpy YIIiH
MIOHJIEPTe KA3bUTY HBICAHBIH TOJITHIPAIIBI.

Kypmerri maructpant! bigiMm Oepy TpaeKTOPHUSACHIHBIH OipTYTAaCTHIFBIHBIH
oimacteipbutybl  Ci3fiH OoJialllakTa MaMaH pPEeTIHJE KOCIOM JallbIHABIFBIHBI3IBIH
JIEHrel1HEe BIKIaJ €TETIHIH €CTE€ CaKTaybIHbI3 KEPEK.

BBenenue

[Ipy KpenuTHONW TEXHOJOTMU OOydYeHHs] pa3pabaThIBaeTCs  KaTajaor
AJIEKTUBHBIX JUCIUIUIMH, KOTOPBINM MpeACTaBIseT COOOW CHCTEeMaTU3UPOBAHHBIM
NepeyeHb AUCUUIUIMH KOMIIOHEHTA IO BBIOOPY U COAEPIKUT KPATKOE UX OIHCAHHUE.

Hapsay ¢ n3yyeHneM AMCHMIUIMH 00S3aTENbHOTO / BY30BCKOTO KOMIIOHEHTA,
MarucTpaHT JOJKEH BbIOPATh JIsl H3yUYEHHUSI IUCUUILIIMHBI KOMIIOHEHTA 110 BBIOODY.

KoHcynbranmu no BeIOOPY 3JIEKTUBHBIX JUCUUIUIMH JIaeT 3/Baiizep. Bmecte ¢
HUM MarvcTpaHT 3aroiHsIeT GopMy 3alucH HAa JUCHUIUIMHBI 1 coctaBienus UYII
(MHAUBHUIYATILHOTO YYEOHOTO TIJIaHa).

YBaxaemble MaructpaHTbl! BaXHO NOMHHUTB, YTO OT TOrO, HACKOJBKO
MPOlyMaHHOW | 1ieiocTHOM OyzneT Bamia oOpa3zoBarenbHas TpPaeKTOPHS, 3aBHCHUT
ypoBeHb Bareit npodeccrnonaabHOM MOATOTOBKH, KaK OYyIyIIEeTo CIeIHaInCTa.

Introduction

At the credit technology of education the catalog of elective disciplines which
represents the systematized list of disciplines of a component by choice and contains
their brief description is developed.

Along with the study of the disciplines of the compulsory/university component,
a graduate student must choose to study the disciplines of the elective component.

Advising on the choice of elective disciplines gives the adviser. Together with
him a Master student fills in an enroliment form for disciplines for making up an IEP
(individual study plan).

Dear Master's students! It is important to remember that the level of your
professional preparation as a future specialist depends on how thought-out and
integral your educational pathway will be.



CemecTp O0iibIHIIA 3JIEKTUBTI MIHAEPai 06.1y /

PacnipenesieHne 3J1eKTUBHBIX THCIHILIHH Mo ceMecTpam / Distribution of elective

courses by semester

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

Kpenutre
p caHbl /
Kom-Bo

KpenuToB/

Number of

credits

AxaneMust
JIBIK
Ke3eH/
Axan
nepuo/
Academic
period

I'AX »xacay kypangapsl /
WNuctpymenTapuii paspadorku ['UC /
GIS development toolkit

1

Bbynrtel 6arnapinamanay /
Obnaynoe nporpamMmmupoBaHue /
Cloud programming

Kapkpiab1 Ka3ak Tiji/
MNHTEHCUBHBINA Ka3aXCKUH A3BIK/
Intense Kazakh language

Hefipokommsrotepiiep /
HetipokxommbroTepsb! /
Neurocomputers

Kaszipri mukpomnpoueccopiapasl THiMII OaFaapiamanay /
B¢ dhexTnBHOE TIPOrpaMMUPOBAHIE COBPEMEHHBIX MHKPOTIPOLIECCOPOB /
Efficient programming of modern microprocessors

PoGotrannbipsiiran Kemenaepai 6araapiamanay /
[TporpammupoBanue poOOTU3UPOBAHHBIX KOMIUIEKCOB /
Programming of robotic systems

9J’ICKTpOHI/IKa JKOHEC CCHCOPJIBIK TCXHOJIOTUAJIap /
DEeKTPOHUKA U CEHCOPHBIE TEXHOJIOTUH /
Electronics and sensor technology

binim G6epyni xekenenaipy /
[Tepconanuzanus oOpa3oBaHus /
Personalization of education

ApHaiibl MakcaTTap YIIiH IIeTesn Titi /
WNHocTpaHHBIH SI3BIK 111 CTIEIIHAIBHBIX TIeJIeH /
Foreign language for specific purposes

Kobamapasr 6ackapyablH Ka3ipri TEXHOJIOTHUSCHI /
COBpeMCHHBIe TCXHOJIOTUH YIIPABJICHUS IPOCKTAMU /
Modern technologies of project management

BysTThl TEXHOMOTHSIIAP/ B! Taliganany /
Hcnonp3oBanmne 00J1a9HBIX TEXHOJIOTHI /
The use of cloud computing

WuTepHer TexHONOTUsIaphl /
HHTepHeT TeXHOIOTHH /
Internet technology

WNHTennexTyaiapl 1apeiHabl OUTIM alTyIIbLIap IbIH JaMybIH 6ackapy /
VYnpaBieHne pa3BUTHEM HHTEIUIEKTYaIbHO OJITAPEHHBIX 00ydaromxcs /
Managing the Development of Intellectually Gifted Learners




OKy ic-opeKeTiHIH HHHOBAIMSUIBIK (hopMaiapbIHbIH 9icTeMeci /
Metoponorus ”HHOBAIIMOHHBIX (hOpM ydeOHOM AeATeNbHOCTH /
Methodology of Innovative Forms of Educational Activity

PoGoTtTanapIpbuIFaH Kyiienep MeH KypbUIFbUIAPIbI MOJIEIJICY KOHE 3epTTey /
MopenupoBaHue U UCCIIEIOBaHHE POOOTH3UPOBAHHBIX CHCTEM M YCTPOUCTB /
Modelling and research of robotic systems and devices

barnapnamanapasl Tanaay sxoHe BepuduKanusiay /
Bepuduxkanus un ananus nporpamm /
Verification and analysis of programs

3D-monmennaey /
3D-monenupoBanue /
3D modeling

’KobanwiH MeHeKMEHTI OacTta 6a3aga MS Project /
MenemkMeHT poekToB Ha 6aze MS Project /
Project management based on MS Project

IT-cepBuc MeHEKMEHTI /
IT-cepBrc MmeHeKMEHT /
IT-service management

AXOK 6arnmapnamanay Toxipuoeci /
[Mpakrtuka nporpammuposanus CAITP /
Practice of programming CAD

PoOoToTexHMKanaFbl )KacaH bl UHTEIUIEKT /
HckyccTBEHHBIN HHTEIJIEKT B POOOTOTEXHUKE /
Acrtificial intelligence in robotics

10T-1a MamHAIBIK OKBITY /
Mammnnoe o6y4enue B [0T /
Machine learning in 10T

Po0OOTTHI TeXHUKaAaFb! aKNAPATTHIK KYPBUIFbUIAP XKOHE XKyiernep /
NHupopmaninoHHble yCTpONHCTBA M CUCTEMBI B pOOOTOTEXHUKE /
Information devices and systems in robotics

Frimpimu-onicremenik mpakTukym /
HayuHno-meTonnueckuil NpakTUKyMm /
Scientific methodological workshop




1 1 oKy KbLIbIHA APHAJIFaH JIEKTHBTIK MOHAEP / DJIeKTUBHbIE THCHUILIAHGLI 115 1 roxa odyuenusi/ Elective courses for

year 1
T'AK »cacay Kypanoapot / Hnempymenmapuii pazpavomrku 'HC / GIS development toolkit
OKy maxcamut / Yueonasn uens | Purpose
['eoakmapaTThiK KochiMIaiapabl | Cucrematrueckoe wu3ydeHue ocobeHHoctei | Systematic study of the programming features of
Oarmapiamainay epeKIIeiKTEPiH XKy#eni | mporpaMMmupoBaHusi  reouHgpopmannoHHbix | geoinformation applications
3epTTey TIPUJIOKEHU I
Oxvimy nomuoiceci / Pesyiomamut 06yuenusn / Learning outcomes
Kyperbl corti askraranHan keiiin 0Oidim | ITociie  ycmemnoro 3aBepmenusi kypca | After successful completion of the course,
aJrymbLiap odyuarommecst OyayT students will be
— TAX  nmaiimananyablH ~ MakcaThl ~ MEH | — ONpeAessITh Ha3HaueHWe W BO3MOXKHOCTH | — determine the purpose and possibilities of using
MYMKIHJIKTEPiH aHBIKTAY; npumenenus ['UC; GIS;
— KEHICTIKTIK Tajjay, cypayabl KOJAAyabl | — MPOBOJWTH IPOCTPAHCTBEHHBIM aHaiam3, | — to carry out spatial analysis, query support and

’KOHE TaKBIPBIITHIK KabaTTapabl KAIBIITACTHIPY,
SHI13Y/ILBIFapy bl XKY3€re achlpy;
— aHaJIOITHIK KOHE
CTEPEOILIOTTEP/IEH,
MOJIIMETTEP/IEH, aspodoTocyperrepieH,
JIEKTPOHIbI TEOJI0JIUTTEP/IEH aJIbIHFaH
MOJIIMETTEP/IEH aJIbIHFaH aKMapaTThl OHJELY;

— TI'AXK xonpanOanapbiH KypacTbIpy

AHAJIMTUKAJIBIK
CIIyTHHKTIK

HOJJIepXKKa 3ampocoB  H  (HOPMHUPOBAHHE
TEeMaTHYECKHX CJIOEB, BBOJI/BBIBOI;

— 00pabarbIBaTh UH(OPMaLHIO,
MOJTY4YEHHYIO aHAJIOTOBOTO u
AQHAJTUTUYECKOTO CTEpEeoIUIOTTEPA,
CIIYTHUKOBBIC JAaHHBLIC, 33p0(1)OTOCHI/IMKI/I,
JAHHBIE OT AJIEKTPOHHBIX TEOO0IUTOB;

— 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 kvickawa mazmynwt / Kpamkoe codepicanue kypea | Course summary

Kipicne. I'eoakmapaTThlIK >XyHenepnaeri Herisri
tepMuHaep. KeHICTIKTIK JepeKkTep MOJenbaepi.
Onmiey, Oakpliay, 6aKbpuIay Typaibl TYCIHIKTED.
I'AX xnaccuduKkanuscel )oHE OJapIblH JaMy
nporeci. 'AX KypbUIbIMBI HMHTETpalUsIaHFaH

KyWie periae. ['eoakmapaTThIK  KyHenep
KYPBUIBIMBIHBIH Heri3ri JIIEMEHTTEI.
I'eorpadusmnsix aKIapaTThIK xKyuenepae
MolmiMeTrTep KopbiH — makpgamany. ['AX-nma

capanTaMaJbIK KyHerepal KOJIJaHy, OpTypdl

Bsenenue. OcHoBHbIE TEPMUHBI B
reonH(OpMalMOHHBIX cucTemax. Mogenu
MIPOCTPAHCTBEHHBIX JaHHBIX. [loHATHS 00
U3MEpeHUsiX HaOIIOAEHUSIX, MOHHUTOPHHTE.
Knaccupukanus THMC wu  mpomecc ux
pa3BUTHAL. Crpyxkrypa I'cC Kak
UHTETPpUPOBaHHOM  cucTeMbl.  OCHOBHBIE
AJIEMEHTHI CTPYKTYPbl T'€OMH(OPMaLMOHHBIX
cucreM. Mcnonp3oBaHue 0a3 JaHHBIX B

reonH(OpPMaIMOHHBIX 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




MOJIIMETTEP/II OHJIEY JKOHE MOJIEIBJIEY 9MiCTEPI.
Kazipri T'AXK  ¢ynkumonanaeirel.  Kasipri
yakpiTTa Oap ['AJK-ra momy >koHE OJIapIbIH
GYHKIIMOHANABIFBI  MEH  Makcarhl.  backa
aBTOMATTAaHABIPBUIFAH JKYHeNep apachIHIArbl
I'AX opubl. Kazipri yakbITTa KOJJIaQHBUIATHIH
Herisri ['AXK makerrepi koHE  oOJapablH
cunarraMmanapbl. barmapiaManblK KaMTaMachi3
€Tyl )kobanay jkoHe eHTi3y. AKayiapra Te3iM/Il
RTS EHT13y YIIiH KOJIIaHBLJIAThIH
OarapiiaMalibIK JKacaKTaMaHbl d3ipJiey dJIicTepi.
aKayJapra Te3IMIi apXUTeKTypajap.

[Ipumenenne skcneptHbix cucteM B [UC,
METOJIOB OOpa0OTKH pPa3NMYHBIX NaHHBIX H
MOJIETTUPOBAHUSI. OyHKIMOHAIbHbBIE
Bo3MoOkHOCTH coBpeMeHHbIXx [UC. O630p
I'NC cyiiecTByIOmKUX B HACTOSIIEE BpEMS U

uX  (QYHKIMOHATbHBIE  BO3MOXHOCTH H
HazHauenne. Mecto [MC cpenu npyrux
ABTOMATU3UPOBAaHHBIX cuCTeM. (OCHOBHbIC
naketsl ['MIC, ucnosb3yemble B HaCTOSILEE
BpeMs u ux XapaKTEPUCTUKH.
IIpoektupoBanne u  peanmuzanus  [10.
Metonel pazpaborku 11O, wucnonb3yemsie

JUIsl peanu3auuu oTkazoycroiuuBbix CPB.
OTKa30yCTONYNBBIC 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
characteristics.

currently in

Software

their
and

use and
design

implementation. Software development methods
used to implement fault-tolerant RTS. fault-tolerant

architectures.

Bazoapnama scemexuwici / Pykosooumenv npozpammot | Prog

ramme manager

CaxsixoBa O.C.

\ CansixoBa O.C.

Salykova O. S.




byammut 6azoapramanay / Oonaunoe npocpammuposanue / Cloud programming

Oky maxcamul / Yueonasn yenw / Purpose

bynrtel  ecentey  TEXHOJOTHSICHI  Typalibl

TEOPUSIIBIK KOHE TPAKTHKAIBIK OUTIMACPAIH

K@KETTI KeJeMiH KaJblITaCTBIPy, 3aMaHayd
Ou3HecTe OYITTHI TEXHOJIOTHSUIAP MalAachlH iC
KY3iHAE OKy3ere acelpy JaraplIapbl  MeH
OliKkTepiH KAJIBIIITACThIPY, aTaJiraH
TEXHOJIOTUSHBIH Kypal-caliMaH/IbIK KypaJIIapbIH
3eprTIey

Cdopmuponatb HEO0OX 0 IMMBIN o0beM
TEOPETUYECKUX W MPAKTHYECKUX 3HAHUU O
TEXHOJIOTUHM OOJIAYHBIX BBIYMCIICHHMA, YMCHUN
Y HaBBIKOB MPAKTUYCCKOW peaTn3aiiii BbITOJ
OOJIaYHBIX ~TEXHOJOTMA B COBPEMECHHOM
OW3Hece, W3YYCHHE  HMHCTPYMEHTAIBHBIX
CpPE/CTB JaHHOM TEXHOJIOTHH

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 / Pesynomamol o6yuenus / Learning outcomes

Oxvimy
Kyperbl coTTi  asiKkraraHHaH KeiliH Ourim
ajlymbLiap
—  OIepaIUsIIbIK Kyhenepain HeTi3/1epiH
aHBIKTAY;
— MS Visual Studio 6armapiaamachkiHga
Oargapiamanay;
—  «OYITTBIK» ecernTeynepai EHTI3y
JaFIbUIAPBIH KOJIIaHY;
— OJIapJblH MAaHBI3JbLIBIFBI  MEH  1CKEPJIiK
MYMKIHJIKTEPIH,  «OYJTTBI»  OpHAJacThIpy

CTpaTCryudaIapblH aHBIKTAYy

IMocae ycmemHoro
o0yyarommecsi OyayT
— OIpeneNiaTh  OCHOBBI
CHCTEM;

— mporpamMmupoBatb B cpere MS Visual
Studio;

3aBeplIeHHs] Kypca

OIICPAaIOHHBIX

— TPUMCHSITH HaBBIKH BHEJPCHUS
"00J1aYHBIX" BRIYMCIICHHI;
— ONpeeIATh ux 3HAYMMOCTD u

BO3MOXXHOCTH MJi1 OW3Heca, CTpaTeruu Io
pa3BepTHIBAHMIO "'00JIaKOB"

After successful completion of the course,
students will be

— define the basics of operating systems;

— programming in MS Visual Studio;

— apply the skills of implementing "cloud"

computing;
— determine their significance and business
opportunities, strategies for deploying "clouds"

Kypcmuiy kvickawa mazmynot / Kpamkoe codepicanue kypca / Course summary

AT caJlachblH/a
menrimaepai o3ipaey. OKy IMoHI )KOHE MOHHIH
KYpPBUIBIMBI. ATMApaTTHIK Kypalgapabl J3ipiey.
AT uHOPaKypBUIBIMBIHBIH JlaMy Ke3eHJepi.

Bupryanuzanusa — TexHosorusiapbl.  bynTTsl
ecenreynep aApXUTEKTYpachl. Bbynrtet
ecenTeyaepaiy YKOHOMUKACHI. BynTThI
ecenTeyyepaid Heri3ri KOMITOHEHTTEpi:
KojjaHOanap, KIUEHTTep, HHPPAKYPHUIbIM,

iatgopmainap, KbI3MEeTTep, AepeKTepAl CaKray.
Bbynrra opHanacTelpy yIIiH BeO-KOChIMINIAIap/ bl
o3ipaey, oraH Oap KosigaHOamapibel Kellipy.

HMH()PaKypbUIBIMABIK

Pa3Butne nHQpacTpyKTypHbIX pemeHuit B IT.
IIpenmer U3yYEHUS U CTPYKTYpa
JMCIUTUTAHBIL. PazBurne anmapaTHoTo
obecreyeHusl. Oransl pa3BUTHUSA IT
MHPPACTPYKTYPHI. TexHonoruu
BUpTyalu3aluu. ApPXUTEKTypa O0O0Ja4yHBIX
BBIYMCIICHHI. DKOHOMHKA 00Ja4yHbIX
BbruuciieHnil. OcHoBHble KoMIoHeHTHl Cloud
Computing: TIPUJIOKEHUS, KITMCHTHI,
UHOPACTPYKTYpa,  IUIaTHOPMBI,  CIIYKOBHI,
XpaHeHue JaHHbIX. Paspabotka  Web-

MIPUIIOKEHUHN JJIs1 pa3BepThIBaHUS B 00IaYHON

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.
The concept of migration. Phases of migration to

9




CranmapTThl opTajaH OYJITTHIK KoJimaHOanapra
Kelry. Murpanus Typaisl TyCiHiK. byiTka xemry
(dhazanapsl. KonnansicTarsr Ou3HeC
KOKETTUTIKTePIHI3 YLIH JYPBIC OpPHAIACTBIPY
yariciH  Tagaay. Jlypeic OyaT mpoBaiiiepiH
tanjay. SLA TyXbIpbIMaaMachl.

cpele, IepeHoca B HEE CYHIECTBYIOIIUX
NPUIOKEHUH. Mwurpanuss M3 CTaHIAPTHOU
cpeabl B 00sauHble npuiiokeHus. Konuenmust
murpanuu. ®asel Murpanuu B 061axo. Beibop
MOAXOMAIICH MOZAENN pa3BepThIBaHMS B
COOTBETCTBUM C CYIIECTBYIOIIUMU OHU3HEC-
3aJayamMu. BeiOOp MOaX0As1Iero nocTaBIuuKa

o0aunbix yenyr. Konnenmus SLA.

the cloud. Choosing the right deployment model
for your existing business needs. Choosing the
right cloud provider. SLA concept.

bazoapnama scemexuiici / Pykosooumenwv npozpammut / Prog

ramme manager

CagsixoBa O.C.

\ CansixoBa O.C.

Salykova O. S.

10




Kapkoinovt xazax minil Humencusnoii kazaxckuii aizoix/ Intensive Kazakh language

OkKy makcamuwt / Yueonan yenwv/ Purpose

KociOu KpI3METTIH opTYpIIi canaiapblHaa TUITIK,
QJICYMETTIK-MOJICHH, MOJICHUETAPAJIbIK, ICKepH
KOMMYHHKAITUSHBI ~ KaMTaMachl3 €Ty  YIIiH
JUHTBUCTUKAIBIK ~ OUTIM  JKyHeciHae  TUIIIK
KY3bIPETTUTIKTI KQJIBIITACTHIPY.

@OpMUPOBAHHUE A3BIKOBBIX KOMIIETEHLUHU B
CUCTEME JIMHI'BUCTUYECKHUX 3HAHUM  JJid
o0ecrieyeHns: S3BIKOBOH, COIMOKYJIBTYPHOH,
MEXKYJIbTYPHOMU, JE€JI0BOM KOMMYHHMKAllUU B
pasnuuHbIX  cdepax  npodeccHOHATBHON
JESATEIbHOCTH.

Formation of linguistic competencies in the system
of linguistic knowledge to ensure linguistic, socio-
cultural, intercultural, business communication in
various fields of professional activity.

Oxvimy

Hamuoiceci / Pesynomamot o6yuenus / Learning outcomes

Kypcrbl coTTi asiIKTaraHHaH KeHiH
OiiMaaymbLIap

- Qaztest xyiieciHaeri THIHIAIBIM, JICKCUKA-
rpaMMAaTUKaJIbIK TECT, OKBUIBIM, >Ka3bLUIbIM
JaFAbUIaphIH KOHE Ka3akK TUTiHIH (OHETUKACHIH,
JIEKCUKACblH, MOP(}OJIOTUACBIH,  CHUHTAaKCHUCIH
MEHTepY;

- KOPKEM MOTIHHEH >a3yLIbIHbIH KO3KapachlH,
KeKe MIKipiH aHbIKTal ay;

- HEri3rl aKnapaTThl aXblpaTa ally, OKUFa MEH
HaKTHI JIOTUKAHBI OaiJIaHBICTHIPY;

- Oenrini Oip cumaTTapsl OOMBIHINIA AKMAPATTHI
TONTACTBIPAJIbI, aTaybl OOMBIHIIIA MOTIHHIH
Ma3MyHbIH OOJDKal ajajibl.

Ilocne ycnemHoro 3aBepuieHMsi Kypca
oOyuaromuecst OyayT

- BJIAJICTD (hOHETUKOM, JICKCUKOMH,
Mop(onorueif, CHHTaKCHCOM  Ka3aXCKOTrO
S3bIKA, HABBIKAMU ayJIUPOBAHUS, JIEKCHUKO-
rpaMMaTH4YeCKOro0 TEeCTa, YTEHHUA, NHChbMa
cuctembl Qaztest.

- ONpeAeNsaTh JIMYHOEC MHEHHE, CYXICHHE
aBTOpa B XYZIO’KECTBEHHOM TEKCTE;
-0TJINYaTh OCHOBHYIO uH(pOpMaIIHIO,
CBSI3BIBATH COOBITHE U (PAaKTUIECKYIO JIOTHKY
- TpyNIHpPOBaTh uHpOpMaIHIO o
OTIpeJIeIEHHBIM OTMCAHUSIM, TTPOTHO3UPOBATH

COJACPIKAHUEC TCKCTA 110 HA3BAHUIO.

After successful completion of the course,
students will be

- master phonetics, vocabulary, morphology,
syntax of the Kazakh language, listening, lexico-
grammatical test, reading, writing skills of Qaztest
system.

- determine the personal opinion, judgment of the
author in the artistic text;

-distinguish basic information, connect event and
factual logic;

- group information according to certain
descriptions, predict the content of a text by its
title.

Ipepexeusummepi / Ilpepexeuzumot / Prerequisites

Kypcmuiy kbickawa mazmynst / Kpamxoe cooepycanue kypca/ Course summary

Ceiiney monenueri. XKorapsl 611iM/11 MaMaHHbBIH
Tin monmenueti. Memneker. [{udpnbik Koram.
Tin cascarsl. ’Kahannany. JKahanneix
KBUIbIHY. OKojiorus. MekTen — keme, OiuTiM-
TeH13. bBuliMHIH canTtaHat Kypybsl. — Oneml
©3TepKEH FBUIBIMU JKaHANBIKTap. KazakcTaHHBIH
FRUTBIMBL.  JleHcaynbIk- 30p Oaiiblk.  Ac-
a/IaMHBIH apKayBbl.

Kynerypa peun. Kynbrypa peun cnenuanucra
c BblclIMM oOpa3oBaHUEeM. [ ocynapcTBo.
Hudposoe obmiecTBo. S3bIKOBasi MOIUTHKA.
I'moGanuzanus. ['moGanbHOE MOTEMJICHHE.
Okonorus. lllkoma — kopabnb, 3HaHHE —
MOpE. Tpuymd 3HaHMM. Hayunsie
JOCTH>KEHHM, KOTOphIe n3MeHnau mup. Hayka

Kazaxcrana. 310poBbe — 60Jb110€ 6OraTCTBO.

A culture of speech. Speech culture of a specialist
with higher education. State. Digital society.
Language policy. Globalization. Global warming.
Ecology. School is a ship, knowledge is a sea.
Triumph of knowledge. Scientific achievements
that changed the world. Science of Kazakhstan.
Health is a great wealth. Food is the basis of man.
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| Ena — 5T0 OCHOBA YeNoBeKa. \

Iocmpexeusummepi / [locmpexeuszumul/ Postrequisites

- ‘ - | -

bazoaphama scemexuici / Pykosooumens npozpammer/ Programme manager

HocoBa A.T., ¢wunonorus fFeutbiMaapeiabie | locoBa A.T., kanmuaar ¢uionornueckux | Dossova A.T., Candidate of Philological Sciences,
KaHAUAaThl, TpodecCcopablH M.a. HayK, H.0.Tpodeccopa Acting professors
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Heiipokomnsvromepnep / Hetipokomnoviomepul / Neurocomputers

OKy maxcamut / Yueonasn uens | Purpose

AKXMaparThsl OHJICYTE apuayrad | CucreMaTH3alys 3HaHUH O BO3MOXHOCTsAX M | Systematization of  knowledge about the
HEHPOKOMITBIOTEPIIIK ANTOPUTMICP MEH | 0COOCHHOCTSIX npumenenus | possibilities and features of the use of
Kydenmepai  KOJJgaHy — MYMKIHIIKTEpi  MEH | HEHpOKOMITBIOTEPHBIX aIrOPUTMOB M cHcTeM | neurocomputer —algorithms and systems for
epeKuIeNiKTepi Typasl O1TIMII XKyiieney 111 00pabOTKN HH(POPMAITHH information processing

Oxvimy nomuiceci / Pezyiomamut 00yuenusn / Learning outcomes
Kyperbl carri asikrarannaH keiiin Outim | [Tocie ycmemnoro 3aBepmeHusi kKypea | After successful completion of the course,
aJymbLIap odyuarommecst OyayT students will be

— HEWPOHIBIK KENJIePIiH HETi3ri TypiepiH
XKOHE OCBHl HEHPOHABIK IKEIJIep apHaJFaH
TarChIpMaiap/ibl aHBIKTAY;

— apXWTEKTYpaHbl TaHIAyJa XOHE HEHPOHIBIK

KETIepAi  OKbITyZa CTaHAApTThI  QICTEepAi
KOJIJIaHYy;

— HEUPOHIBIK JKEIUIePAl OKBITYFa KOJIAMIIBI
THIMAI ~ OHTAWIAHIBIPY  OIICTEpPIH  JKOHE
KENJepal  Kapama-Kapchl KOk  (a3aiiry)
OMICTEPIH KOJIJIaHY;

— caJbICTBIpMaibl  Talfay OKYprizy KoHe

MOCEJIeH]1 IIelly YIIiH HEeWpPOHIBIK KETiHIH
ApPXUTEKTYpPaChIH TaHIaybl HET13/1eY;

— TaHJAIFaH TUNOTI HEUPOHABIK  JKENiHIH
OarmapiaManblK — KamMTamachl3  eTydl  iCKe
aCBIPYBIH 931pJIey, OHBI OKBITY JKOHE CHIHAY.

— OIIpenesTh OCHOBHBIE THUIIbI HEHPOHHBIX
ceTed M 3ajad, Ui peleHUs KOTOPBIX ITH
HEHPOHHBIE CETH NPEAHA3HAYCHBI;

— MHCIOJNb30BaThb TUIIOBbIE METOJbI IpHU
BBIOOpE APXUTEKTYpPBI U o0yueHuu
HEHUPOHHBIX CETEH;

— HWCHoib30BaTh  d((EKTUBHBIE  METOJBI
ONTUMH3AIMH, TPUTOIHBIE ISl OOy4YeHHUs
HEUPOHHBIX ceren, u METO/bI
KOHTPAacTUPOBaHUs (PELyKIUH) CeTel;

— TNPOBOJUTH CpPAaBHUTEJIBHBIA aHAIN3 U
000CHOBATh BBIOOP apXUTEKTYphl HEUPOHHOU
CETH I PELICHUS IOCTABICHHON 3a/1a4u;

— pas3paboTaTh HPOTPAMMHYIO pEAN3aALUI0
BBIOpaHHOTO  THUIIAa  HEMpOHHOW  ceTw,
MIPOU3BECTH €€ 00yUYEHUE U UCTIBITAHNUE

— 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 kvickawa mazmynwt / Kpamkoe codepicanue kypea | Course summary

HeiipokoMmbIoTepiK KyHenepMeH TaHBICTHIPY.
Hetiponasik sxemi (HH) typansr Tycinik. NS
naiina 0ody Tapuxbl JKOHE OJIAPIBIH Jamy
nepcrnexkTuBaiapbl. HeWpoHIBIK — KeniiepIiH
TYpJiepl >KoHe ojap IIEHIeTIH MIiHJIETTep.
HeltpoHapIK jxeninepal OKbITy1a KOJJIaHbUIAThIH

BBeneHnne B HEHPOKOMIIBIOTEPHBIE CHUCTEMBI.
[lonstue neiiponnoit cetu (HC). Hcropus

Bo3HUKHOBeHHd HC u mnepcnekTuBbl uX
pa3BuTus. Bunabsl HEHpPOHHBIX CceTed U
peuiacmele MU 3a/1a4u. Merons!

ONTUMHU3AIMH, UCTIOJb3YEMbIE TPU 00YUEHUH

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
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OHTalmannpIpy omictepi. NN OKBITY Ke3iH[e
naiina OONaThlH OHTAWIAHIBIPY MACEJIECIHIH
epekmenmkTepi. MuHHMH3anusiiay  OarbIThIH
tagnay. FamaMaplK OHTAMIAHABIPY OJICTEPI.
Kyiinipy monenpaey anroputmi. | eHeTHKaIIbIK
ANTOPUTMJEDP. Karreiryna KE3JIEMCOK
Ky#3emicTepi Koiaaany. Buptyanasl Genmekrep
omici. KaiiTamanaTelH HEHPOHIBIK OKEIiiep
aCCOLMATUBTI >KaJbl KYPBUIFbLIAPbl pPETIHJE.
Xonduna HEHUPOHABIK JKETICI acCOIMATHUBTI
XKaapl periHme. XaMMHUHT xermici. HelpoHmbIK

KEIJEPIIH  O3IIrHeH  YUBIMIAACTBIPBUTYHIL.
JluHamukanelk ~ saponap — omici.  KoxoHeH
xeminepi.  He#poHmelk — xemiHiH — Kapama-
KapChUIBIFBI (KpICKapyBbl).

HefipokoMmbroTepiiep i )Ky3ere achlpy dicTepi.
Konkabarte! curma Topi3i Keiep.
KaiiTamaHatelH JKeijep acCOIMATHUBTI CaKTay
KYPBUIFbLIAPHI peTiHae Xondwmiarin
aBTOACCOLMATHUBTI Jkeirici. XaMMuHT xemici. Exi
OAarbITTHI ACCOLIMATUBTI JKaIbl.

HEUpOHHBIX ceTell. OCOOEHHOCTH 3ajauu
ONITUMH3AIMY, BO3HUKAIOUICH NpU 00y4eHUH
HC. BeiOop HampaBieHHs MUHUMH3AIIH.
MeTtonanl rio0aabHOI OIITUMHU3AIHH.
AJNTOpUTM MMHUTALMM OTXUra. ['eHeTnueckue
anroputmsl.  Mcnosnb3oBaHue — Cily4alHBIX
BO3MYIICHUI B 00y4eHuH. MeTton
BUPTYaJIbHBIX YacTHII. PexyppenTHbie
HEUPOHHbIE ceTu Kak yCTpOICTBa
accouMaTuBHOM maMmATH. HelpoHHas ceTb
Xondunaa kak accouratuBHas namsaTh. CeTb
XemmuHra. CamoopraHuzanus HEHPOHHBIX
cereii. Meron nunammueckux sgep. Ceru
Koxonena. KonTpactupoBanue (pemykius)
HEWpOHHOW ceTH. MeToabl peanu3aluuu
HEUPOKOMITBIOTEPOB. MHorocnoiiHbsie
CUIMOMJIaJIbHBIE ceTU. PexyppeHTHbIE ceTu
Kak acCcOLlMaTUBHbIE 3aIIOMUHAIOLIHE
yCTpOMCTBA. ABTOACCOLIMATUBHAS CeTh
Xondunna. Certpb XeMMHHTa.
JIByHanpaBieHHasi acCOLIMaTUBHAs MTAMSITh.

optimization problem that arises when training the
NN. Choosing the direction of minimization.
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. Hopfield neural
network as an associative memory. Hamming
network. Self-organization of neural networks.
Method of dynamic kernels. Kohonen networks.
Contrasting (reduction) of the neural network.
Methods for the implementation of
neurocomputers. Multilayer sigmoid networks.
Recurrent networks as associative storage devices.
Hopfield's auto-associative network. Hamming
network. Bidirectional associative memory.

Bazoaprama scemexuici / Pykosooumenw npozpammut | Prog

ramme manager

CamsixoBa O.C.

| Cannixosa O.C.

Salykova O. S.
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Kas3ipzi muxponpouyeccopnapovt muimoi oazoapramanay / Ighgpekmusnoe npozcpammuposanue coepemeHHvlX MUKPORPoueccopos /
Efficient programming of modern microprocessors

OkKy makcamut / Yueonan yenv / Purpose

MarucrpanTrapabiH 3aMaHayu
MaMaHJIaHIBIPBIIFAH €CETTEYINl KYPhUIFbLIAPIbI
Oarmaprnamainay KypailapblH MEHIrepy; dpTypdi
CaHIBIK  MOJCNBIACP MEH  aIrOPUTMICPIi
MaMaHJIaH IBIPBUTFAH €CENTEYIll KYphUIFbLIap/a
THIMJI  KY3€re  achlpy TOCUIIEpPIH  OKY;
MarucTpaHTTaAPAbIH 3aMaHayu
MaMaHJIaHIBIPBIIFAH €CENTEYIl KYPBUIFbLIAPIbI
TUIMJII OaFaapiamanay JaFIbUIapblH MCHIEPY

OcBoeHue MarucTpaHTamMu CpEICTB
[IPOrpaMMHUPOBAHUSA COBPEMEHHBIX
CHEeMaTN3UPOBAHHbIX BBIYUCIIUTEIIbHBIX
YCTPOMCTB; U3y4yeHue croco6oB
3GGEKTUBHON  peanu3aluu  Pa3TUYHBIX
YUCJIICHHBIX MOJEJIEW U aIrOPUTMOB HaA
CIELMATN3UPOBAHHbIX BBIYUCIIUTEIIbHBIX
yCTPOMCTBAX; MPUOOPETEeHNE MarucTpaHTaMH
HaBBIKOB 3(PPEKTHBHOTO MPOrPaMMHUPOBAHUS
COBPEMEHHBIX CHeUaIu3upOBAHHBIX
BBIYHCIIUTENBHBIX YCTPONUCTB

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

Homuiceci / Pezynemamol 00yuenusn / Learning outcomes

Okbimy
Kyperbl coTTi  asiKraraHHaH KeiliH Ourim
aJIymbLiap
— Kazipri 3amMaHFbl ecenTey IKyHelepiHiH
ApPXUTEKTYPaChIH, Kazipri 3aMaHFbl
MaMaHIaH IbIpbLUIFaH KOMIIBIOTEPIIEPIiH
aApXUTEKTYPaChlH KOJIJIaHY;
— Kasipri 3aMaHFbl MaMaHJIaHIbIPbUTFaH
KaJbKYyJISATOpIapAsl  TUIMAI  Oaraapiamanay
omictepiH, Oenruni  Olp  KaJIbKYJIATOPJbIH

aApPXUTEKTypachlHIA JKOFapbl JIEHTeWNl TUIIIK
KOHCTPYKUUsTIapApl OelHeNey epeKIIeTKTepiH

Kypcerbl ¢oTTi asiKkraraHHaH KeiliH Oltim
ajnyubLIap
— MPUMEHITh aPXUTEKTYPy COBPEMEHHBIX

BBIYHMCIIUTCIIBHBIX CHUCTEM, APXUTCKTYPY
COBPEMEHHBIX CIEeLUAIN3UPOBAHHBIX
BBIYHCIIUTEIIEH;

— HCIOJIb30BaTh CMOCOObl 3P (EKTUBHOTIO
IIPOrpPaMMHUPOBAHHUS COBPEMEHHBIX
CIICUAJIM3NPOBAHHBIX BBI‘II/ICHHTCHeﬁ,

0COOEHHOCTH OTOOpaXXeHHUsS KOHCTPYKLMH
sI3pIKa BBICOKOTO YPOBHS Ha apXUTEKTypy

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; make a

completion of the course,

naijanasy; KOHKPETHOT'O BBIYUCIIUTEIIS; choice of a specialized calculator and a program
— UNIX\Linux OTIepaIUsIIBbIK XKyleciH | — ucmoab3oBaTh omnepanuonnyo cucremy | development tool for a specific class of tasks,
naiinanany, cepusuiblk  okoHe mapamiensai | UNIX\Linux, pa3pabarbIBaTh u | debug programs for specialized computers
Oarapiamanap/sl azipney KOHE | ONTUMM3UPOBATh  IOCIEAOBaTEIbHBIE U

OHTAIIAHIBIPY; MaMaHJAaHJIBIPbUIFaH | MapajilelibHble MpOrpaMMbl; JejaTh BbIOOp

KOMIIBIOTEpJIEPIl ~ KOHE  TalChIpMaJapAblH | CHEIHATU3UPOBAHHOTO  BBIYMCIHUTENS. U

Oenruti  Oip Kiackl YOIIH OarjnapiaManbIK | CpeICcTBAa  pa3pabOTKHM  Iporpamm  TOJ

KaMTaMachl3  eTyAl  o3ipiiey  KypajJapblH, | KOHKPETHBIM  KJacC  3a7ay,  BBINOJIHATDH

MaMaHJAHJIBIPbUIFAaH  KOMIIPIOTEpJIEp  YUIIH | OTJIAJKy porpaMm T
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XKOHJICY OarapiiaMaiapblH TaHIay

CIICIIUAJIN3NUPOBAHHBIX BBIYHMCIUTCIIb ‘

Kypcmuiy kvickawa mazmynot / Kpamkoe codepicanue Kypca / Course summary

MHuKpoIponeccopibIK KOHTPOJIIEPIICPAIH
KYPBLUIBIMBI, ONApIbIH ~ OKIKTeNyl  KOHE
porpaMMasanysbl, KOHTpOJUIEpIepai

KOMIIBIOTEPJIEPMEH ~ JKOHE  TEXHOJIOTHSIIBIK
KaONIBIKTapMEeH  OalIaHBICTBIPY  KOJIIAPHI.
MHUKpPOIPOIIECCOPIIBIK OarnapiamanayabiH
KYHemKk TyciHirl. JlepekrepMeH  IKYMBICTBHI
oHTainanaplpy. JKeprijmikTi >Kep NPUHIIMIIL.
Jlepekrepre KON JKETKI3y[l OHTaiIaHIBIPY.
Hepextepai aybIcThipy TopTiOi. Koamri Oy3y
ocepi. Jlepekrepai anasiH ana amy. Kamr sxansix
naiianany THIMAUITIH apTTBIPY  JKOJIIApHI.
Jlepektep  OJIOTBIHBIH ~ OJIIIEMIH  TaHIAHBI3.
EcenTeynepai oHTailIanIbIpy KoHE KOMaHa1ap

arbIHBIH Oackapy. Ken aFbIHIbI
Oarmapramanap bl OHTaWJIAHJIBIPY.
Barnapnamansr azipiey KypaJiaapbl.
barnapnamanapsrl KOHIIEYTe apHaJIFaH

Kypannap.  barnapnamanapislH — OpbIHAATY
YakKbITBIH oIIey Kypangapbl. JKaaTelH 1IKI
KYHECIHIH MYMKIHAIKTEpiH €cKepe OTBIPHIIL,
TUIMI1 Oardapiamainay OOWBIHIIA YCBIHBICTAp.
[IporpammManapabl  OHTaWIaHIBIpYAA  JKOHE
oJIapAbl OpBIHIAYA MPOTPAMMHUCT, KOMIHIISTOP
KOHE KOMITBIOTEP/IiH POJIi.

CrpykTypa MHUKPOIPOIIECCOPHBIX
KOHTPOJUIEpOB, WX  Kilaccuukamuss U
IPOTpaMMHUPOBAHHE, CIIOCOOBI CBSI3U
KOTPOJIJIEPOB c OBM u c
TEXHOJOTHYECKUM 000pyIOBaHHEM.
Cucremnoe MIpE/ICTaBIICHUE 0

IIPOrpaMMHUPOBaHUN MHKPOIPOLIECCOPOB.
Ontumu3zaius pa®otsl ¢ naHHbIMU. [TpuHIUT
JokanpHOCTH. OnTumu3anus oOpalleHui K
nanHbIM. [lopsmok o0xoma maHHBIX. D¢ ekt
OykcoBaHus Kdm-mamatu.  Ilpeassibopka
JAHHBIX. Crioco0sr TIOBBIIIICHHSI
3¢ HEeKTUBHOCTH UCII0JIb30BaHUS K3III-
namsaTH. BeiOop pa3smepa Onoka JaHHBIX.
OntuMuzanus BBIYUCICHUA U yIpaBICHUS
MTOTOKOM KOMaH/I. Ontumuzanus
MHOT'OITOTOYHBIX POTPaMM.
WHcTpyMeHTambHBIE  CpENCTBA  Pa3pabOTKU
nporpaMM. MHCTpyMeHTanbHblE CpeAcTBa
ornanku mnporpamMMm. CpencTtBa H3MEpPEHHS
BpEMEHU BBITOJIHEHUS IPOTPaMM.
Pexomennarum o a3 pexTuBHOMY
IIPOrpaMMHUPOBAHUIO C YU€TOM OCOOEHHOCTEH
MOJICUCTEMBI TIaMsITH. Ponb mporpammucra,
KOMIIMJIATOpPa U KOMIIbIOTEpPA B ONTUMHU3ALIUU
MPOTPaMM U MX BBIITOJTHEHHUE.

The structure of microprocessor controllers, their
classification and programming,
connecting controllers with computers and with
technological equipment. System
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
control.  Optimization  of

command flow
multithreaded pr

ograms. Program

ways  of

concept of

development

tools. Tools for debugging programs. Means for
measuring the execution time of programs.
Recommendations for efficient
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.

programming,

bazoapnama scemexuici / Pykosooumens npozpammot / Prog

ramme manager

Cangsikosa O.C.

Cansikosa O.C.

Cansixosa O.C.
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Pooommanovipvinzan kewenoepoi oazoapnamanay / llpocpammuposanue pobomuszuposannuvix komnaexcos / Programming of robotic systems

OKy maxcamut / Yueonasn uens | Purpose

3uaTKepiik  poOOTOTEXHUKAIBIK  JKyienep | OcBoenne KommereHiuii mo paspaborke | Development of competencies in the development
HETi3IHJe OHMIPICTIK JKOHE TEXHOJIOTUSUIBIK | TEXHUYECKUX — 3aJaHui, mnpoektupoBanuto | Of technical tasks, design of architectures and
IpoIeCTEPi  aBTOMATTAHIABIPY  KYpalapblH | apXUTEKTYp U pa3paboTke anropurmudeckoro | development of algorithmic and  software
ANTOPUTM/IIK JKOHE OarapiaMaliblk KAMTaMachl3 | 1 MpOrpaMMHOrO  obecrieueHus  cpeacts | automation of  production and technological
eTy/l 93ipiiey JKOHE apXUTCKTYpaHbI ko0ajay, | aBTOMaTH3aIMK MIPOM3BOJICTBCHHBIX u | processes based on intelligent robotic systems,
TEXHHUKAJIBIK TAIIChIPMaap/ibl 93ipiiey OOMbIHIIA | TEXHOJOTMYECKUX —IpoieccoB Ha ocHoe | Study of the main features of the Arduino hardware
KY3BIPETTLTIKTI urepy, Arduino anmaparThIK | HHTEUICKTYaIbHbIX pobororexunyeckux | platform
w1aTOpMachIHBIH ~ HETi3ri  epeKUIeNiKTEpiH | CUCTEM, M3Y4YEHHE OCHOBHBIX OCOOCHHOCTEH
3epTTey anmnapaTHoi matdopmbl Arduino

Oxvimy nomubaiceci / Pezyiomamut 00yuenusn / Learning outcomes
Kyperbl corTi askraranHan Kkeiiin 0Oiim | [Tociie  ycmemHoro 3aBepmenusi kypca | After successful completion of the course,
aJymbLIap odyuarommecst OyayT students will be
— poOOTOTEXHUKAHBIH HETi3ri FBUIBIMU- | — aHAJM3MpPOBaTh  OCHOBHbIE  HayuHo- | — analyze the main scientific and technical
TEXHUKAJIBIK Macenenepi MEH naMy | TexHu4deckue TmpoOieMbl W mepcrekTuBbl | problems and prospects for the development of
MepPCIICKTUBAJIAPBIH, OJapJAbIH FBHUIBIM MEH | Pa3BHTHS U POOOTOTEXHUKH, MX B3aUMOCBs3b | robotics, their relationship with related fields of
TE€XHHUKaHBIH cabakrac cajaJapbIMEH | CO CMEXHBIMH 00JacTsIMU Hayku W TexHHUKH; | Science and technology; languages and features of

OaitmanbichiH  Tangay; RTK  6armapmamanay
TUIAEP1 MEH MYMKIHJIIKTEDI;

— pOOOTTHI  KYPBUIFBUIAPABI,  MOAYJIbAEP],
Kydenepal  KYpyIdblH — NPUHLOUOTEPI  MEH
QMIiCTEMEITIK HeTi37epiH KOJIJIaHy;
MUKpPOKOHTpOJUIEp  YIIiH  OarmapiiaMaibiK

OHIMJIEpAl o3ipiiey YIIIH 3aMaHayH Kypanjaap
MEH JXKOHJIEY KYpallJJapblH Naianany;

— PTK vymin Oarmapnamanblk KamMTaMachi3
eTyll Kypy;

— 9pTypii KYpPJEIUTIKTET1
KeleHaepai 6araapiamanay;

— Typa oHE Kepi ecenTepii IIenry YIIiH
MaTpPULIATBIK JIICTEPi KOIAaHy, poOOTTap MeH
POOOTTHIK JKYHEJEpIiH KETeKTepiH kobamay
ONiCTEPiH KOJJaHy

pOOOTTHI

S3bIKM M OCOOEHHOCTU IPOrpaMMHUpPOBaHUs
PTK;

— INPUMEHATH MIPUHIUIIBI u
METOJOJOTHYECKHE  OCHOBBI  IIOCTPOCHUS
POOOTOTEXHUYECKHX YCTPOWCTB, MOAYJEH,
CHUCTEM; HCIIOJIb30BAThH COBPEMEHHBIE
MHCTPYMEHTAJIBHBIE U OTIIAOYHBIE CPEACTBA
pa3paboOTKK MPOTrPaMMHBIX TMPOAYKTOB MJIs
MHUKPOKOHTPOJLIEPA;

— CO3]1aBaTh IPOrpaMMHOE 00eCIeYeHne 1Jis
PTK;

— IpOrpaMMHUpPOBaTh  POOOTOTEXHUYECKHE
KOMILIEKCBI Pa3JIMYHON CII0KHOCTH;

— INPUMEHSATh MATPUYHBIE METOJbI PEIICHUS
npsiMoi M 00paTHOM 3a7ady, HCIOJB30BaTh
METOABl IPOCKTUPOBAHUS MCIIOTHUTEIBHBIX

YCTPOUCTB POOOTOB M POOOTOTEXHUUYECKHX

RTK programming;

— apply the principles and methodological
foundations for the construction of robotic devices,
modules, systems; wuse 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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| cucrem

Kypcmuiy kvickawa mazmynot / Kpamkoe codepicanue kypca | Course summary

ABTOMAaTTaHIBIPYIa  MHUKPOKOHTpOJLIEpIIEPIi
KOJIJIaHYy. PoGot Oackapy. backapy
KYPBUIFBUIAPBIHBIH, HET13T1 Kypamaac OesiKTepi.
JKan koHE eHrI3y-IIbIFapy  KYPBUIFBLIAPHI.
PoGotThik Ky#enep yuiiH — OaFmapiiamMalibIK
KamTamachi3 etyai a3ipiaey. PICmicro sxome
NXT wmukpokouTposutepiepi. PICmIcro skome

NXT MHUKPOKOHTPOJIIEPIIEPiHiH HeT13T1
MYMKIHIIKTEPI. [Tepudepusabix
KYPBUIFBUTAPIBIH MHUKPOKOHTPOJUIEPIIEpiHE

KOCBUTY. ammapaTThlKk uUHTepdeiictep. PoOOTTHI
KambIKTaH Oackapy. PoOoTThIK kylienepnaeri
WHTCIUICKTYaJIbl  TeXHoJIorusuiap.  HakTsel
YaKBITTaFbl ONEPAIUSUIBIK KYHenep. ABTOMATTHI
poOOTTHI Kyilenepai xoOamay. TexHHKaIBIK
tanceipma. [lepudepusiblk  KypbUIFBLIAPIBI
Tapaay. DJICKTPOHIBIK KOMIIOHCHTTEPIl JKOHE
Oarmapiamanay — omicTepiH  Tapaay. Pobot
CBIHAFBI. Karenepui i3aey. Kypbuirbt
KaHAPTYIApHI.

aBTOMATHKE. VYnpasnenue

OCHOBHBIE KOMITIOHCHTbI

OCHOBHEBIE

nepuepuiHbIX  YCTPOMCTB.

POOOTOTEXHUUECKHUX

OHepaL{I/IOHHHe CHUCTEMBI

METOZO0B MPOrPAMMHUPOBAHMS.

YCTPOWCTB.

Hcnonn3oBanue MHKPOKOHTPOJLJICPOB B

poboTom.
YCTPOMCTB

ynpasienus. Ilamare u ycrpoiicTBa BBOAA-
BBIBOJIA. Pa3pabotka IPOrpPaMMHOTO
obecrieueHrsT POOOTOTEXHUYECKUX CHUCTEM.
Mukpokontpoiiepel  PICmicro u  NXT.

0COOEHHOCTH

MUKpokoHTposiepoB  PICmicro u  NXT.
[Tonknrouenue K MHUKPOKOHTpPOJIJIEPAM

AnmnapaTHble

uHTepdeichl. JMCTaHIIMOHHOE YIIpPaBJICHHE
pobGoTtoM. MHTenneKTyaabHble TEXHOJIOTHH B

CUCTEMax.
p€ajibHOIo

BpeMeHH. [IpoekTupoBaHUE aBTOMATUYECKHX
POOOTOTEXHHYECKUX CHCTEM. TexXHHYecKoe
3aganne. BriOop mepudepuiiHbIX yCTpOWCTB.
BbpIOOp  2NIEKTPOHHBIX ~ KOMIIOHEHTOB U

HUcneiTanue

po6ora. Ilonck omubok. MoaepHu3anus

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 scemexuici / Pykosooumens npozpammot / Prog

ramme manager

Cansikosa O.C.

| CansixoBa O.C.

Salykova O.S.
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IneKmpoHuKa yHecane CeHCopavlK mexnonouanap / Inekmponuka u cencopuwvle mexnonozuu / Electronics and sensor technology

Oky maxcamul / Yueonas yenw / Purpose

CurHangapabl OHICYIIH HHQPIBIK KyHenepiH
KYpY NPUHIMNTEPIH OKY, CEHCOPJIBIK aKImapaTThl

nUPIBIK  OHACYIIH HEri3ri oJicTepl MeEH
NTOpUTMICPIH MEHTEPY,
MH()OKOMMYHHUKAIHSITBIK Kynenepae

CCHCOPJIBIK aKMapaTThl KaJBIITACTBIPY JKOHE
TanAay Ke3iHJe CaHIBIK OHJICYIi KOJIaHYIbIH
KYHEIIK aceKTUIepiH MEHrepy

W3yyenue NPUHIIAIIOB HOCTPOCHHUS
IUQPPOBBIX CHCTEM OOpabOTKHM CHUTHAJOB,
OCBOEHHE OCHOBHBIX METOIOB U AITOPUTMOB
uppoBoit 00paboTku CEHCOPHOM
UHOpMAIHH, OCBOEHHE CHCTEMHBIX
aCIIeKTOB NMpUMEHEHUs U(poBoil 06padboTKH
CEHCOPHOM uHpopManun npu ux
(dhopMupoBaHUH u aHaiun3e B
MH()OKOMMYHUKAIIMOHHBIX CUCTEMAax

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

Hamuceci / Pezynemamot ooyuenusn / Learning outcomes

Okbimy
Kyperbl ¢oTTi  asikraraHHaH KeiliH Ourim
ajnyubLiIap
— Kasipri 3aMaHFbI AIICKTPOHHKA MeH

CCHCOPJIAP/IbIH HET13T1 YFBIMIAPBIH, TSPMUH/IEPI
MEH aHBIKTaMaJapblH, MaKCcaThl MCH KOJeMiH,
MIHJETTEPIH KOJIJaHy;

— aKmapaTThl  eHJACYINiH UUQPIBIK KYHECIH
KYpY IPUHLIUIITEPIH KOJAAHY;

— cumarTel  OenrijepAl  aHBIKTay  JKOHE
AJIEKTPOHIBIK KOHE CEHCOPJIBIK
TEXHOJIOTUSIIAP/IBI KIKTEY;

— KOMIIBIOTEPJIIK TEXHOJIOTHSHBI IMaianaHa
OTBIPBINl,  CUTHAJIJAPABIH  MaTeMaTHUKAaJIbIK

MOJICJIBbJIEPIH 3ePTTEY

IMocae ycmemHoro
o0yyarommecsi OyayT
— NIPUMEHATh OCHOBHBIE MOHATHUS, TEPMHUHBI
U OIpeleNieHusl, Ha3HaueHue M 00JacTb
MIPUMEHECHHS, 3a/1a4u COBPEMEHHOM
JIEKTPOHUKHU U CEHCOPHKH;

— NPUMEHSTh  TPUHIMIBI  TOCTPOCHHUS
M (ppoBBIX cucTeM 00padOTKM MH(POPMALIH;
— BBIABIATH XapaKTE€pHblE MPHU3HAKK U
KJ1accu(UIUpoOBaTh 3JIEKTPOHHbBIE u
CEHCOPHBIE TEXHOJIOTUH;

— HUCclenoBaTh MaTeMaTU4YeCKHe MOJIeNU
CUTHAJOB C IIOMOLIbIO KOMIIBIOTEPHOHN
TEXHUKHU

3aBeplIeHHs] Kypca

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 kvickawa mazmynot / Kpamkoe codepicanue kypca / Course summary

Kipicne PoGotrapasin aKnapaTThIK
KYPBUIFBUIAPBl  TYpajbl JKaJIbl  TYCIHIKTEP.
PoGoTTapneiH aKmapaTThiK KYPBUIFBLIAPBIHBIH
kiaccuukanusacel.  TypleHaiprimrep Typajbl
xammsl Mamimertep. Kiaccmbukamusuiap xoHe
KOJIJaHY/AbIH  Kajumbl — cypakrapbl.  Herisri
YFBIMJIAp MeH aHBIKTaMasap.

Bgenenune Oo6ine TTOHSTHSI 00
MH(POPMAIIMOHHBIX  YCTPOMCTBaX pPOOOTOB.
Knaccudukanus MH(}OPMALIMOHHBIX
ycTpoicTB poOoToB. OOmMe CcBeACHUS O
npeoOpa3zoBaTensix. Knaccupukammm —u
obmue Bompockl mnpuMeHeHus. OCHOBHbBIE
TTOHSATHUS u oTpesieNIeHUs!.

Introduction General concepts of information
devices of robots. Classification of information
devices of robots. General information about
converters. Classifications and general questions of
application. Basic concepts and definitions.
Potentiometric sensor. Induction and capacitive
transducers. Digital displacement transducers.
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[ToreHmoMeTpusIIbIK  ceHCOop. WHIYKIUSIBIK
’KOHE CBIMBIMIBLIBIK TYypaeHaiprimrepi. CaHIbIK
OpBIH aybICTHIPY TypJieHaiprimrTepi. Ko3sraibic
OarpITBIH  aHBIKTAy cxemajapbl. ONTHKAIBIK
UMITYJIBCTIK ~ TYPJICHIIPTIIITEPAIH  KO3FaJbIC
OarbITBIH AHBIKTAY JKOHE JQJITIH apTTBIPY
cxemayapel.  TakTuimpai  cely  KyHenepi.
OHEpKACINTIK poOOTTApABIH TAKTWIBII CE3y
KYHWENIepIHIH JKIKTEeIyl, MakcaThbl »XOHE Heri3ri
(byHKUIMSATIAPHL. TaxTunpai KOHTAaKTiJI1
TYpJICHIIpTiITep. TakTumbai KOHTaKTLI
typaeHaiprimrep. OpHaJIaCKaH XepJli aHBIKTAy
xyihenepi.  OpHanmackaH  JKepAl  aHBIKTay
KYHeNIepiHiH MakcaThl MEH KJIACCH(HKAIHSCHI.
Y IbTpagbIObICTHIK Jarna3ox ©JIIIICTIII.
YIbTpaAbIOBICTRIK —THANA30H  OJIIIETIIITEP IiH

OMHUTEHTTEpi  MEH  KaObUIIaFrbIIITAPBIHBIH
MBE303JICKTPIIK, MarHUTOCTPUKTHUBTIK,
KOHJICHCATOPJIBIK KOHE noJIUMepITi

TYPICHIIPTIITEPIHIH KYMBIC ICTEY HPUHIUIMI,
KYPBUIFBICH, KOMMYTAIIUAIBIK Ti30€KTepi >koHE
CHITaTTamMasaphbl. Jlazepamix KAITBIKTHIK
eJIILIeriTep. Temmnepatypa  CEHCOpJapBbl.
KpicsiM cencopiiapsbl. XKblngaMabIK CEHCOpPIIApHI.
["a3 KypaMbIHBIH CEHCOPIIAPHI.

[TorennmomeTpuveckue TaTYHK.
WHayKiuoHHbIC u E€MKOCTHBIC
npeoOpaszoBarTeny. Hudpossie
npeoOpazoBarenu  mnepemenieHus.  CXeMbl
OTIpEICJICHUs] HANpPAaBJICHUS TEPEMEIICHUH.
CxeMbI oTnpeseeHuUs HaIpaBJICHUS
MepEeMEIIEHN W  TOBBIIICHUE TOYHOCTH
ONTUYECKUX MUMITYJIbCHBIX MTPeo0pa3oBaTemeii.
TakTunbHBIE CHCTEMBI OYYBCTBJICHUSI.

Knaccudukanusi, Ha3HauyeHHME W OCHOBHBIC
(GYHKIMN TaKTHJIBHBIX CUCTEM OYYBCTBIICHHS
MIPOMBIIIJIEHHBIX ~ po00TOB.  TakTHibHbBIE
KOHTaKTHbIe IpeoOpa3oBarenu. TakTUIbHBIE
KOHTaKTHBIC npeoOpa3oBaTeu.
JIoKallMOHHBIE ~ CUCTEMBI  OYYBCTBJICHMSL.
Haznauenue u kiaccudukanus J0KanOHHBIX
CUCTEM  OYYBCTBJICHMs.  YJIBTPa3BYKOBBIC
nansHoMmep. [IpuHnun nencTBys, yCTpoucTBo,
CXEMBbl BKJIIYEHHMS U  XapaKTEPUCTUKH
[IbE30JIEKTPUUYECKHX,
MarHMTOCTPUKIIMOHHBIX, KOHJIEHCATOPHBIX H
TTOJTUMEPHBIX npeoOpazoBareneit
U3JlydaTesell U MPUEMHHUKOB YJIbTPa3BYKOBBIX
JaJTbHOMEpPOB.  JlazepHble  JajlbHOMEPHI.
Jatuuku temmneparypsl. JlaTuuku naBieHUs.
Jatunkn  ckopoct. JlaTymku  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.

bazoaphama scemexwici / Pykoeooumens npozpammut / Prog

ramme manager

CamsixoBa O.C.

| Cannixosa O.C.

Salykova O.S.

20




Binim oepyoi srcexenendipy | Illepconanuzauus oopazoeanus | Personalization of education

Oky maxcamol / Yueonasn uyennv / Purpose

HepOectennipinren  Ourim  Oepy  MoJnenliH
x)obanay KOHE €HT13y JIaFIbLIapbIH
KaJIBIITACTBIPY

@opMHUpOBaHNE HABBIKOB IIPOCKTUPOBAHUS U
peanu3aiui NepCOHATM3UPOBAHHON MOJICIH
o0Opa3oBaHUs

Formation of skills in the design and
implementation of a personalized education model

Oxbimy namudiceci / Pesynomamot 00yuenus / Learning outcomes

Kypcrbl cOTTI asiKraraHHaH KeiiH Ourim
ajlymbLiap

— OurimM OepyaiH nepOecTeHAIPUINeH MOJCTIHIH
MOHIH, OHBI XY3€re aChIpyIbIH MaKcaTTapbl MCH
Ke3eH IepiH Ouy;

— Oumim Oepynain aepbec Moxeni mieHOepiHIe
OKYIIBLIAPMEH JKYMBIC 1CTE€YIiH THIM/I 9IicTepi
MEH TOCUIACPIH UTEpy;

— nepbecrenpipiiren OiniM  Oepy MaHBI3IBI
Ma3MYHBIH )o00anay AaFablIapblH Ue;

— CTYACHTTEP/iH JaMYBbI YIIiH JKEKe
TpaeKTopusIapIbl Kypa Oiny;

— 3aMaHayd KOMMYHHKAIUs (OHBIH IHIIHAC
nU(PIBIK) JaFIbUIAPBIH HETIEHY,

O1TiM oepy HPOLIECIHIH 0apIIbIK
KATbICYIIbUIAPBIHBIH ~ ©3apa THUIMII OpPEKETIH
yibIMacThIpa 611y

IMocne ycnmemHoro 3aBeplieHUsi Kypca
o0yyarommuecsi OyayT

— 3HaTh CYIIHOCTh IEPCOHAIN3UPOBAHHON
MOJeT O0pa3oBaHUs, LEIW W JTalbl ee
BHEJIPCHMUS,

— Bnanetb  3(pQeKTUBHBIMH METOAaMHU U
npueMaMu paboThl C YYallUMHUCS B paMKax

MEPCOHAIU3UPOBAHHOM MOJEIN
o0paszoBaHus;

— BIAJCTh  HABBIKAMHU  IMPOCKTUPOBAHUS
COJIEPKaTENbHOIO KOHTEHTA

NEePCOHATIM3UPOBAHHOTO 00pa30BAHNUS;

— yMeThb pa3pabarbiBaTh WHIUBUIYyaJIbHbIC
TPAEKTOPUH PA3BUTHS yUaIUXCS;

— BJaJeTh HaBbIKaMU COBPEMEHHBIX
KOMMYHHKAIUH (B TOM 4uCie U HU(PPOBBIX);
YMETh OpraHu3oBbIBaTh 3P QeKTUBHOE
B3auMO/IENICTBUE BCEX YYaCTHUKOB
00pa30BaTeNBHOrO Mpolecca

After successful completion of the course,
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

Ilpepexeuzummepi / Ilpepexeuzumot / Prerequisites

JKorapbl MEKTENTiH MeIaroruKachl.
backapy ncuxonoruscel.

Ilemarornka BeICIIEN IIIKOJIEL.
ITcuxosorust ynpaBiaeHusl.

Pedagogy of higher education.
Psychology of management

Kypcmuin Kpickawa mazmynst / Kpamkoe cooepacanue kypca / Course summary

Bimim Oepyneri Kazipri TEeHJEeHIUsIap:
Japanasaplpy, TUQPIaHIBIPY, OJapIbIH e3apa
Oaitnanpicel. Jlapanay dakropiapsl: xobanay
KOHE 3epTTey KBhI3METI, KpUTEepHaAIbl Oarajay,
apaiac OKbITy, *eke Kecte. JlapajaHraH OuTiM

COBpCMCHHBIC TPECHABI B O6pa30BaHI/II/II

MepCOHAIN3ALUA, uudpoBU3aIs, 170.¢
B3aUMOCBA3b. DakTOpsl NEpPCOHAIN3ALNH:
MIPOEKTHAsI u HCCIIeI0BATEIbCKAs

ACATCIIbBHOCTb, KPUTCPHUAJIIBHOC OIICHHWBAHUC,

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
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Oepy moxeni. Jlepbec OKBITYIBIH MPUHIMIITEPI. | CMemaHHOe oOyuenune, uHauBHayanbHoe | Of Personalized Teaching. An individual trajectory
XKeke TpaekTopus - Oyl OKYIIBIHBIH Keke | pacrucanue. [lepconanmsupoBanHas mozenb | IS a personal way of realizing a student's personal
olleyeTiH  iCKe  achIpyAbIH  JKE€Ke  Tociimi. | 0Opa3oBaHMS. IMpunmuner | potential.  Features of  communication in
JlepOecTeHaipiirexn olTimM Oepyeri | nepCoOHaTM3UPOBAHHOTO yuenwust. | personalized education.
KapbIMKATBIHAC EPEKIIIETIKTEI. WunuBuyanbHast TPaeKTOpHUs —

MePCOHATBHBIH Iy Th peanu3aium

JMYHOCTHOTO TIOTEHIMAda O00YyJaroIerocs.

OcobennHocTu KOMMYHHKAIIUX B

MEPCOHATTM3UPOBAHHOM 00Pa30BaHUH.

bazoaprama ycemexuici / Pykosooumenv npozpammut / Programme manager
Cwmarmuit T.U. — m.r.K. Cwmarmuit T.U. — K.1ILH., Smagly T. — Candidate of pedagogical ciences
Ab6nupkenosa A.K. — PhD nokrop Ab6nupkenosa A.K. — PhD nokrop Abdirkenova A. K.— Dr. PhD
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Apnaiivl makcammap ywin wiem mini / Hnocmpannwtil a3vik 014 cneyuanvuwix yeneii / Foreign language for specific purposes

OKy makcamut / Yueonasn uens | Purpose

JKorapbl OKy OpHBIHAH KeHiHri OuriMm Oepy
Oarmapiamacel meHOepiHAe MeT TUTIH MEHrepy
JaFAbUIaPbIH OJ1aH Opi KaJIBIITACTBIPY

HanbHeiiee dbopmupoBaHUe HaBBIKOB
BIIQJICHUST WHOCTPAHHBIM SI3BIKOM B pPaMKax
u3y4aeMoil 00pa3oBaTeIbHOW MPOrpaMMBI
MTOCJIEBY30BCKOT'O O0yUYeHUS

Further  development of foreign language
proficiency skills on the studied Master educational
program

Hamuoiceci / Pesynomamot o6yuenus / Learning outcomes

Okbimy
Kypersl coTTi asikraranHaH KeiiH Olrim
aJIlylibL1ap
— apHaiibl omebHerTepai OKy, Tanjuay, IIeT
TUTIHIErT — apHabl  MOTIHAEpAI  aynmapy
JaFAbUIAPbIH MEHTEPY;
— apHaibI Kocion JIEKCHUKA MEH
TEPMUHOJIOTUSHBI Oi1Ty;
— IeT TUIHAE  JKa3zy, COHBIH  IIIIHAE

aKaJIeMUSUIBIK a3y JaF[bUIapblH MEHTEpY;

— KociOu OarbITTaFbl CypaKTapra aybI3Iia KoHe
*az0ara sxayar oepy;

JKQIMbBI KOCINTIK  CHUMATTaFrbl
TBIHJIay JIaFIbUIaPBIH MEHTepY

MOTIHIEPII

IIocne ycnemHoro
oOyuaromuecst OyayT
BJIaACTh HaBbIKaMU YTCHUA CHeL[HaJIBHOI;'I
JIUTEPaTypBHl, aHaJM3a, nepesosa
MHOSI3BIYHBIX CIICLTEKCTOB;

— 3HaTh CHCHUAIBHYIO MPO(PECCHOHATBHYIO
JICKCUKY U TCPMHHOJIOTUIO;

BJIaJICTh HABBIKAMU MHOS3BIYHOTO MHCHMA,
B TOM YHCJIE aKaJIEMHYECKOTO MTUChMA;

YCTHO 1 NIMCBbMEHHO OTBCYATh HA BOIIPOCHI
npodeccHnoHaLHOM HAIIPABJICHHOCTH;
BJIaJICTh HaBBIKAMH ayJHPOBAaHUS TEKCTOB
o01enpoeccHOHAILHOTO XapaKkTepa

3aBeplIeHUusl Kypca

After successful
students will be

completion of the course,

— master reading skills of special literature,
analysis, translation of professional texts;

— know  special professional lexis and
terminology;

— master writing skills in a foreign language, as
well as academic writing;

— orally and in writing answer the questions on
professional themes;
master  listening
professional texts

skills on the general

Ilpepexsuzummepi / Ilpepexeusumut / Prerequisites

et Tim (kocibn)

‘ WHocTpanHbli 361K (TpohecCHOHATBHBIN) ‘

Foreign language (professional)

Kypcmuiy kbickawa mazmynst / Kpamrkoe cooepicanue 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.

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.

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.

Bazoaprama scemexuici / Pykosooumenn npozpammut | Prog

ramme manager

.Kabaesa C.C

\ XKabaesa C.C.

Zhabayeva S.S.
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Kobanapowt 6ackapyovin Kazipei mexunonozuscel | Coépemennvie mexnoiozuu ynpaeienus npoekmamu |

Modern technologies of project management

OkKy makcamuwt / Yueonan yenw / Purpose

MarucTpaHTTapra  JKOOQIBIK  MEHEIKMEHT
calachlHJa TEOPHUSJIBIK OuTiMIep JKyHeciH
KaIBINTACTRIPY:  Kasipri  3amanfel  CASE-
KypasIapbIH naiianaHa OTBIPBHIII,
KOCIMOPBIHAAPABIH ~ TUIMAUITIH — apTTBIpyFa
OarpITTalIFaH TIOHJIK  CajJlaHbl  JKOcIapiay,
Kocrapiay, pecypcrapas Oeuy,
TanchIpMaapbl 0ackapy.

(dhopMupoBanue y MaruCTPaHTOB CUCTEMBI
TEOPETUYCCKUX 3HAHWW B OOJACTH YIpPaBJICHUS
MIPOCKTAMH: TUTAHUPOBAHWS, COCTaBIICHUS
rpaduKOB, paclpeieieHUs] PECYPCOB, YIPaBICHUS
3aladaMi  TIPEMETHONW OOJIACTH HAMPABICHHBIX
Ha  moBblmieHHe  3(PPEKTUBHOCTH  PabOTHI
MPEANPUATHI ¢ TToMONIbio coBpeMeHHbIX CASE-
Cpe/CTB

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

Hamuceci / Pezynemamot ooyuenusn / Learning outcomes

Kyperbl ¢oTTi  asikraraHHaH KeiliH Ourim
ajlymbLiap

— K00aJIBIK KBI3METTIH HEri3ri MPUHIUIITEPIH,
xobanmapIpl O0ackapy  YFbIMIAphbI MEH
TEPMUHJICPIH,)KOOATBIK 0acKapy cajachIHIaFbI
3aMaHayu TeXHOJIOTHsIIapbl Oiy;

— JKOOQIIBIK [HKIIIH OPTYpJi Ke3eHACpiHIe
x)obanmapapl Oackapy TEXHOJIOTHSIIAPBIH
KOJIJIaHy KQKETTLIITIH Tanaay;

— 3aMaHayd 3KoHOMHKa MeH [T camacblHIaFbl
KOOQIBIK MEHEDKMEHT TEXHOJIOTHSIIAPBIHBIH
OpHBI MEH peJIiH Oaranay;

IMocae  ycmemrHoro
o0yyarommecsi OyayT
— HCIOJb30BaTh OCHOBHBIE ITPUHLIMIIBI
IIPOEKTHON NIEATENbHOCTH, MOHATHS U TEPMHHBI
yIpaBICHUS IIPOEKTaMU,COBPEMEHHBIE
TEXHOJIOTUH B 00JIaCTH MPOEKTHOT'O YIIPaBJICHUS;
— aHAJIM3UPOBATh HEOOXOAUMOCTb NPUMEHEHUS
TEXHOJIOTHI YIIPABJICHUN MPOEKTaMH HA Pa3HBIX
JTanax MpPOEKTHOTO LIUKIIA;

— OILIEHUBATH MECTO M pOJIM TEXHOJIOTUH
MIPOEKTHOT'O MEHE)KMEHTa B Pa3jMyYHbIX cepax
COBpeMeHHOM skoHOMUKH U IT chepe;

3aBeplIeHHsl  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 SKOHOMHMYECKYI0  OIeHKy | — conduct an economic assessment of the
TEXHOJIOTHACHIH  KOJJIaHyFa  OKOHOMHUKAJBIK | MPUMEHEHUS TEXHOJIOTHH npoektHoro | application of project management technology
Oaranay >Kyprisy; MeHekMeHTa B IT; inlIT;

- op TYpi Oarmapiamaiap MeH | — paboTaTh ¢ pa3jMYHBIMH TporpamMMamu u | — work  with  various  programs and
KOCBHIMIIIAJIAPMEH JKYMBIC JKaCaHbI3 MPUITOKECHUSIMU applications

Kypcmuiy kbickawa mazmynot / Kpamkoe codepicanue kypca / Course summary

Kobanmap st Oackapy TEOPHSICHI meH | OcHOBBI Teopuu ©  TpakTuku  ympasieHus | Fundamentals of the theory and practice of
Tokipubeciniy  Herizmepi. JKoba mukiiHiH | mpoexktamu. [loHsATHE MPOEKTHOrO MHKIa, MecTo | project management. The concept of the
TYCIHIr1, XKOOAIBIK ~ IUKJJEri  KOOaHBI | YIpaBJICHUs TNPOCKTaMH B MPOCKTHOM IuKIe. | project cycle, the place of project management
OackapyapiH ~ opHbl.  JKoOambl  Oackapy | llenu  u  kputepuum KadectBa  ympasienus | in the project cycle. Goals and criteria for the
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CamachlHBIH MAaKCcaTTapbl MEH KpUTepHIepi.
’Kobanbt OackapyabIH MakcaTTaphbl.
WHBECTHIHAIBIK yK00aIapabl Ky3ere acblpyMeH

OaiimanpicThl  Toyekenaepain Typaepi. PERT
TEXHOJIOTUSCHI. XKobansr OackapyabIH
MaTeMaTHKaNbIK  Herizgepi.  JluHaMuKaIbIK
Oarnapnamanay ’KOOaHBIH aKnapaTThIK

YIITiIepiH 931pJeyAiH TEOPUSIIBIK HETi31 OOJIBII
taObutanpl.  JKobGanwsl  Oackapy — OolbIHIIA
memiMaep KaObuigay YIIH akmapar Kesnepi.
’KobGanbiH aknmapaTThIK Mojeni. XKobaHsI xy3ere
acelpy JKOCTHapeiH Kypy. JKoOaHBI OpBIHAAY
KOCHApBIH JKy3ere acwipy. JKeniiik jxocrapisi
Ky3ere acelpy OOWbIHIIA )00a MEHEIKEpiHIH
iC-OpeKeTiHIH Ma3MYHBI. JKobGaubIH
OPBIHIATYBIH OaKpLIay. MOHHTOPHHTTIH
TEXHOJIOTHSUIIBIK TPOIECIHIH MakcarTapbl MEH
ma3MmyHbl.  JKoOGaHbl  Oackapy  MpOIECiHIH
YHBIMIACTBIPYIIBLIBIK acreKTiaepi JKOHE
oNlapJibl TEXHOJIOTHSUIBIK ~ KaMTaMachl3  €Ty.
OHBIH  aKmaparThlK  YITICIH  Taii1aJTaHbIl
KO00aHBI  JKaKcapTy  pe3epBTEpIH  137EHI3.
Pecypcrapasr G6emy OoifbiHIa Ke3aecylnep MeH
KOHCYJIb TSP TbI TEXHOJIOTHSIIBIK
KAMTaMachI3 eTy.

npoektamu. llenu ynpasnenus npoektamu. Bubl
PHUCKOB, CBSI3aHHBIX c BBIIOJIHEHHEM
WHBECTHIIMOHHBIX TpoekToB. Texnomnoruss PERT.

Maremaruueckue OCHOBBI yIpaBICHUS
IIPOEKTAMH. Junamuueckoe
[IPOrpaMMHUPOBAaHUE — TEOPETUYECKass OCHOBA

pa3paboTKy HH(POPMALIMOHHBIX MOJIENIEN MTPOEKTa.
WcTtounuku nHpopMauy s IPUHATHS PEILICHHNA
[0 yIpaBlieHHI0 mnpoekramu. HMHpopmannoHHas
MOJECJIb  IIPOEKTA. CocraBiieHue  IIaHa
BBIIIOJIHEHUS  mpoekTa. Peanusanus — 1uiaHa
BBITIOJTHEHUS IIPOEKTA. Copnepxanue
JEATEIBHOCTH MEHEKEPa IIPOEKTa 1o
BBIIIOJIHEHUIO CETEBOr0 IIaHa. MOHMTOPUHT
BBINIOJIHEHUS TIpoekTa. llenmn u  coxmepkanue
TEXHOJIOTMYECKOr0  IIpollecca  MOHMTOPHHIA.
OpranuzannoHHbIE aCIEKTBI pouecca
YIPABJICHUS IPOEKTOM M HX TEXHOJOTMYECKas
MO JIEPIKKA. ITouck pe3epBOB
COBEPILICHCTBOBAHUS IPOEKTa C IMOMOULIBIO €ro
uHbOpMallMOHHON Mozaenu. TexHoyoruyeckas
MOJJEPKKA COBEHIAHWMM W KOHCYJIbTAallUA IO
BOIIPOCAM BBIJIEIICHUS PECYPCOB.

quality of project management. Goals of
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 / Pykoeooumens npozpammut / Prog

ramme manager

HNBanosa U.B.

HNBanoBa U.B.

lvanova I.V.
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Bynmmul mexnonocusanapovl naudanany / Henonvzosanue oonaunvix mexunonozuii / The use of cloud computing

OkKy makcamut / Yueonan yenv / Purpose

MaructpaHTTapelH ~ OYITTBI  CaKTay  JKOHE
JCPEeKTEepAl OHJIEY peCcypcTapblH IalanaHa
OTBIPBIN,  OYITTBI  €cemTeyiep  MoJeJiHe
Heriznenred AT memimaepiH >xobaiay XoHE

o3ipJIey JaFAbIapbIH KAJIBIITACTHIPY.

chopMUpOBaTh y OOYYAIOIIMXCS HABBIKH
MPOCKTUPOBaHUS U pa3padoTku UT-pemennit
Ha OCHOBE MOJENU OOJIAYHBIX BBIYHCICHUH,
HCIOJIb3YIOLINX o0ayuHbIe pecypcbl
XpaHeHUsl U 00pabOTKH TaHHBIX.

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

Hamuiceci / Pesynomamul 00yuenusn / Learning outcomes

Oxvimy
Kypcrbl ¢OTTI asikraraHHaH KeiiH Outim
ajnyubLIap
- OWITTBI  TEXHOJOTHSJIAD  CaJaChIHJIAFbI
HOPMATHUBTIK-TEXHUKAJIBIK KY>KaTTaMaHbI
nai1ajany;
- 3aMaHayu OYITTBIK CepBUCTEPI
YUBIMIACTBIPY JKOHE JKYMBIC ictey
MPUHIUIITEPIH KOJIJIaHYy;
- OVJITTBIK KBI3METTEP/IiH YKYMBICBIH
OHTaMJIAH]IBIPY;
- OVJITTBI pecypcTapabl naiganany

TEHJCHIMSUIAPBIH, OYJITTBI TEXHOJIOTHUSIIApIbI
JAMBITY/IbIH Kal-Kyil MEH NepcrneKTHBalapbIH
Tanjaay;

- Oacrankel  JepekTepAiH  Oemnrici3airi,
apTHIKTBIFBI YKOHE YKETKIUTIKCI3/IIT >KaFJaibIHIa
aKnapaTIeH XKYMBIC icTey;

- cepBeplli BHUPTYaJINaHABIPY KypajlapbIMEeH
KYMBIC icTey, OYITTBIK HH(QPAKYPHUIBIMHBIH
KEKe AJIEMEHTTEPIH KOH(pUrypanusiay
(BUpTyanasl cepBepiiep, JepeKTep Koimaapsl
*oHe T.0.).

IMocae ycmemHoro
o0yyarommuecsi OyayT
- HCIIOJIb30BaTh HOPMATHUBHO-TEXHUUYECKYIO

3aBeplIeHHs] Kypca

JOKYMEHTalMl0 B 00jacTé  0OJIavHBIX
TEXHOJIOTHI;

- TPUMEHSTh TNPUHIMIIBI OpPTraHU3alMH |
(YHKIIMOHUPOBAHUS COBPEMEHHBIX
00JI1auHBIX CEPBHUCOB;

- BBIIOJHATH  ONTHUMHU3ALMIO  PalOTHI

00JI1auHBIX CEPBHUCOB;

- BBINOJIHSTH aHAJIU3 TPEH/I0B UCII0JIb30BAHUS
00JIaYHbIX pecypcos, COCTOSIHUE "
MEPCTIEKTUBBI pa3BUTHUS 00Ja4HbIX
TEXHOJIOTHIA;

- paboratb ¢ wuH(pOpMaIUend B YCIOBUAX
HEOIPEIEIEHHOCTH, U30BITOYHOCTH "
HEJ0CTaTOYHOCTH UCXOHBIX TAHHBIX;

- paboTaTh CO CpeACTBAaMHM BUPTyaTU3aLUH
CEpPBEPOB, MPOU3BOJIUTH HACTPOUKY
OTJEJBHBIX JJIEMEHTOB o0ayHOM
UHQPACTPYKTYphl (BUPTYyaJIbHBIX CEpPBEPOB,
XPpaHWJIUII 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

CepBucTik OaFbpITTaFrbl TEXHOJIOTHSIIapFa
kipicrie. bynTTel Kykarrapael 6ackapy. Google
Documents.SkyDrive. Bipinecken opekerTepre

BBenenne B cepBUC - OPHEHTHPOBAHHBIE
TexHosoruu. OOJIaYHbI JTOKYMEHTOOOOpOT.
Joxkymentsl Google.SkyDrive. UHcTpyMeHTHI

Introduction to service - oriented technologies.
Cloud document management. Google
Documents.SkyDrive. Tools for joint activities.
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apHaJFaH Kypannap. HHTepakTHUBTI OHJIAWH
takTa. bynTTel nepekrepni cakray Dnevnik.ru
xoHe DropBox, Supmekc. [uck. «byarTs
KBI3METTEP» TYCIHIr.«BYJITTBI  KbI3METTEpIi»
kepcety yariiepi. OKy KypcrapbiH Kypy. bynrra
OKy TpolieciH 0ackapy. BYJITTHIK KbI3METTEpIiH
npobiemManapbl.  BYITTBI  TEXHOJIOTHSIIAP.IBI
OJlaH opl JIambITy. bynTTarel BeO-KbI3METTEpI.
Konnanpictarst KBI3METTEP MeH
wiarpopmanapra moay. Microsoft OyaTThIK

KbI3METTEpl. bBynaTTBI ecenTeynepaiH Herisri
KOMITOHCHTTEPi:  KoJjjaHOamap,  KJIHEHTTE,
UHOPAKYpbUIbIM, IUIaTGopManap, KbI3METTep,

JepeKTepal cakray. byirra opHanacTeipy YIIiH
BeO-KOCHIMIIIANIapApl  o3ipyiey, oOfaH  Oap
KosmanOanapael kemripy. CTaHmapTThl OpTaaaH
OWITTBIK KoJIaHOanmapra kemry. Murpanus
Typasibl TYCiHIK. bBynTka kemry a3sanapsl.
KonpaneicTarel OM3HEC KQKETTUNKTEPIHI3 YIIIH
IYPBIC OPHATACTHIPY YITICIH TaHIAY.

TUISE COBMECTHOI JeSITEIbHOCTH.
WnutepakTuBHas oHiaiiH-g0cka. OOnayHble
xparwmia aaHabpXx Dnevnik.ru u DropBox,
SAuanexc.  Juck. KoHmenmuss — «oOiadHBIX
cepBucoB».Moaenu MIPeI0CTaBICHUS
«ob0nayHbIX cepBUcOB». Co3naHue y4eOHBIX
KypcoB. YIpaBieHHE MPOLecCOM 00yUYEeHHS B
obmake. IIpobrmembl OONAYHBIX CEPBHCOB.
HanbHeiiee pa3BUTHE 00J1aYHBIX
texunosoruii. Web-ciyx6n1 B o6make. O630p
CYLIECTBYIOIIUX CEPBUCOB U  IUIAT(HOpPM.
Oo6naunsie cepBucel Microsoft. OcHoBHbIC
KOMITOHEHTBI Cloud Computing:
NPUJIOKECHUS, KIMEHTHI, HWHPPACTPYKTYypa,
mw1aTQopMbl, CIYX OB, XpaHEHHUE JAHHBIX.
Pazpabotka Web-npunoxennii ISt
pa3BepThIBaHUS B 00JIAYHOM cpefie, epeHoca
B  HEE  CYUECTBYIOUIMX  MNPHIIOKEHHII.
Murpanuss U3  CTaHAAPTHOM  Cpeabl B
oOjauHble MPUITIOKCHUS. Konnenmust
murpanuu. ®as3pl Murpanuu B o01axo. Beroop
MOIXOASAIICH MOJENW pa3BEepTHIBAHUS B
COOTBETCTBUM C CYILIECTBYIOIIMMHU Ou3Hec-

3agavdyaMHu.

Interactive online whiteboard. Cloud data storage
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.

bazoaphama scemexwici / Pykoeooumens npozpammut / Prog

ramme manager

HNBanoBa U.B.

\ HNBanoBa U.B.

lvanova I.V.

27




Humepnem mexnonozuanapol / Humepnem mexnonozuu / Internet technology

OKy makcamut / Yueonasn uens | Purpose

WHTepHeTTI YHBIMAACTHIPY JKOHE KBI3MET €Ty
TEXHOJIOTUSUIAPBIH, NPUHIUITEPIH MEHTepy,
WutepHer  opracklHAa ~ KOJNAAaHy  YUIH
KOCBIMIIIAIAP/Ibl )Ko0asay daicTepine yupery

OcBoenne TEXHOJIOTHH, MIPUHIIMIIOB
OpraHu3aluu u (YHKITMOHUPOBAHHUS
HHutepHera, o0ydeHue MeToAaM
MIPOCKTUPOBAHUS MPUIOKEHUIN ISt

HCIIOJIb30BAHMS B CPEAC I/IHTepHeT

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

Hamudiceci / Pesynomamot o6yuenusn / Learning outcomes

Okbimy
Kypcrbl ¢OTTI asikraraHHaH KeiiH Outim
ajlymbLiap
— FaJlaMTOpJa  KOJIJAHBUIATBIH  aKMapaTThl
eHJIeY TEXHOJIOTHUSICHL, YUBIMIACTBIPY
MPUHLMIITEP];
— Kazipri 3aMaHfbl MHTEPHET TEXHOJOTHSIAP
Herizigae  OarmapiamMaiblK — KOCBIMILAJIAp.Ibl
KYPacThIPAJIbI;
— 3amMaHayd HMHTEPHET TEXHOJOTHsIapPMEH

THIMJT1 )KYMBIC JKacaIbl

IMocae ycmemHoro
o0yyarommecsi OyayT
— HCHOJb30BaTh IPUHIMIIBI OpPraHU3aLUH,
(GYHKIIMOHUPOBAHUS WutepHer U
TEXHOJIOTUM  00paboTKuM  MH(OpMaIuy,
npuMeHsiemble B IHTepHeT;

— C€O03/1aBaTh MPOTPAMMHBIEC MPHIIOKEHUS Ha
OCHOBE COBPEMEHHBIX UHTEPHET TEXHOJIOTHIA;
— ychmemHo paboTarb € COBPEMEHHBIMU
UHTEPHET TEXHOJIOTHSIMU

3aBeplIeHHsl 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 kvickawa mazmynot / Kpamkoe codepicanue kypca | Course summary

WurepHeTTiH  KypbUlbIMBL.  pPhp-re  Kipicre.
WuTepHer kanail xymbic icteiini, MHTepHeTke
KOocbUTy TypJiepi Herisri anblkTamanap: pecypc,
naljanaHyel, IpoBaiiiep, Keni, cepsep,
TYOipJlik cepBep, TOMEH, KaTbiHac, Tpaduk, Tepy
apKbUIBI Kipy, KEH JKOJAKThl KOJIKETIMIUTIK,
ceiMchI3  Kockily. HTML Timi, Oer o3ipiey
Oarmapiiamanapel, OCT OW3aiiHBI, CIEHApHIIEp,
13aey okyienepine Tipkeny. [luam-am apKplibl
KO JKeTKizy. php Herizmepi. KeH jkomakTs
KOJDKETIMILTIK, OHBIH TypIuenepi,
cUmnarTaMaiapsl. MaccusTep. ISDN
texnosiorusicel, DSL Ttexunomnorusicer (ADSL),
CIyTHHUKTIK OaiaHpic, KaOENbIiK TeJeauaap
Keminepi, Jkanra ansiHFaH okenmi A foreach

CtpykTypa cetu uHTepHET. BBenenue B php.

Kak ycrpoena cerp HHTepHeT, THUIBI
noakiaoueHuss Kk HMHrepHery (OCHOBHBIE
oTpeeNeHus: pecypc, I10JIb30BATENb,

IIpOBalzep, CeTh, CEpBEP, KOPHEBOM CeEPBED,
JIOMEH, J0CTyH, TpaduK, KOMMYTUPYEMBI
JOCTYII, LIUPOKOIIOJIOCHBIN JOCTYII,
O0ecripoBogHoi  goctym. 3k HTML,
IporpaMMbl  JUIsl pa3paboOTKH  CTpaHUL,
JU3aliH CTpaHUl, CLIIEHAPUHU, PETUCTpALMs B
MOUCKOBBIX  ciyxk0ax.  Kommyrupyemslit
nocryrn. OcuoBsl php. IlupokomnoaocHsIi
JOCTYIl, €ro TOJABHUJBI, XapaKTEPUCTUKHU.
Maccusl. Texnonorusi ISDN, TexHOMOTHS

DSL (ADSL), CIyTHUKOBas CBSI3b,

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
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MaCCHUBTEpIH OTY YIIiH IuKI. VHTEpHETTE 13AeY

Heri3/epi. Oynknustap. PHP  timiage
MIIIIHIEPMEH JKYMBIC ICTEy  DJIEKTPOHIIBIK
nomTa. Beb6  dopymmap. PHP  rtinminzge

KyHzaepmeH >kymbic ictey MySQL nepekrtep
0azacbiMeH KyMmbICc icTey. JKeke KyHAETiKTep.
LiveJournal, OmorTapabl YHBIMIACTHIPY,
TaJKbUIayIapFa KaThICy, KayilCi3miK, KYKBIKTBIK
acriektiniep. Sql tapuxpl. DalngapMeH KyMbIC.
Be6 warrap. Web-uartapnel yiBIMAACTHIpY,
OenMe, Kayimnci3iK, 4daTTapibl MOJEparusiay.
Cyperrepmen xone GD  xitamxaHaceiMeH
xymbic ictey. ICQ, I1CQ, QIP sxone Oacka
WHuTepHeT apKbUIbI dKYMBICTHI YHBIMIACTBIPY

KaOeNbHbIC TEJICBU3HOHHBIC ceTw,
BeIAeeHHas tuHUs L{uki foreach mist o0xoma
MaccuBoB. OcHOBBI Tioncka B HHTepHere.
Oyuknun. Pabora ¢ dopmamu B PHP.
Dnexrponnas moura. Web-dopymsl. PaboTta ¢
natamu B PHP. PaGora ¢ 0a3oif naHHBIX
MySQL. IlepconanpHbie THEBHUKU. JKHUBOM
XKypuan, opraHuszaius OJ0roB, ydacTHE B
JMCKYCCHSIX, 0€30IaCHOCTh,  INPABOBHIC
acriekthl. Mcropust sgl. Pabora ¢ daitnamu.
Web-uarsI. Opranm3anus Web-uartos,
KOMHaTa, O€30MacHOCTh, MOJICPUPOBAHKE
yaToB. Pabora ¢ u300pakeHUSIMU H
o6ubmmoreka GD. ICQ, opranuszanus padoOThI
gepes ICQ, QIP u npyrue HMuarepuer

database.

Personal

diaries. LiveJournal,

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. 1CQ, organization of
work through ICQ, QIP and other Internet

bazoaprama scemexuiici / Pykosooumens npozpammut | Prog

ramme manager

HNBanosa U.B.

‘ MBanosa 1.B.

lvanova l.V.
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Humennexkmyanovt 0apviiobl Oiim aiyusliaposiy 0amysin 6ackapy / Ynpaeienue pazeumuem UHMEIEKMYaibHo 00apeHHbLx ooyuatowuxcs |
Managing the Development of Intellectually Gifted Learners

OKy makcamut / Yueonas uens | Purpose

NuTtennexTyasigpl  JapbIHIBI  OKYIIBLUIAPIBIH
JaMybIH Oackapyna TEOPUSIIBIK HKOHE
MPAKTUKAJIBIK TalbIH/BIFBIH KATBIITACTHIPY

dopmMupoBaHUE TEOPETUYECKOMN 51
MPAaKTUYECKOW TOTOBHOCTH K YIPaBJICHUIO
Pa3BUTHEM HMHTEJUIEKTYaJlbHO  OHAPEHHBIX
00yJaronmxcst

Formation of theoretical and practical readiness to
manage the development of intellectually gifted
students

Hamudiceci / Pesynomamot o6yuenusn / Learning outcomes

OKbimy
Kypcrbl ¢OTTI asikraraHHaH KeiiH Outim
ajlyumbLIap
— UHTEIUICKTYaJAbl JapbIHABl  OKYILbUIAPIbI

aHBIKTAy MEH JAaMBITY/bIH 3aMaHayH 9JIICTEpiH,
TEXHOJIOTUSTAPBIH O1TY;

— MHTEJUICKTYalbl JapbIHABUIBIKTBI  Tajjai
ouy, aJleKBaTThl MICUXOIUAarHOCTUKAJIBIK
omicTepai KOJAaHy;

— MHTEJUICKTYaJI bl JapbIHJbl OKYLIBbLIApIbIH
JaMybIH IICUXOJIOTMSUTBIK-TI€AarOT MKAJIBIK
KoJ1/1ay OarapiiaMachiH Kypa Oimy;

— JIapbIHJIBI OKYIIbUIAPIBI KOJIJIayIbIH
MHHOBAIMSIIBIK ¢dopmartTapsl MeH
TEXHOJIOTUSUIAPBIH MTPaKTHKaJa KoJAaHa Ouy;

— MHTEJUIEKTYalJbl  JapblHAbl  OKYLIbUIApFa
apHaJIFaH OKY OpBIHIApBIHAFbI M€1arOrMKalbIK
YPIICTI  MOJENbJey  KoHEe  YHUBIMIACTBIPY
JaFabuIapblHa ue 6oy,

— op TYpJdi O>KacTarbl TONTAPABIH JAPBIHIBI
OKYIIBUTapBIMEH KOHE oJap by aTa-
aHaJapbIMEH QJICYMETTIK-TICUXOJIOTUAJIBIK ©3apa
OpeKeTTeCy MaFabUIapbiH MEHTEPY;

— aHa uaesulapibl IIbIFapa OTBIPHIIL,
KYMBIC iCTeY JaFIbIJIapBIH MEHTEPY

TOIITa

IMocae ycmemHoro
o0yyarommecsi OyayT
— 3HaTb COBPEMEHHBIE METO[bl, MPUEMBI U

3aBeplIeHHsl Kypca

TEXHOJIOTUH  BBIBIGHHS W Pa3BUTHUSA
MHTEIJUICKTYaJIbHO OJTapEHHBIX
oOyyaromuxcs;

— YMETh aHAJIM3UPOBATh MHTEIUICKTYAIbHYIO
OJITapEHHOCTh, ~ UCITIOJB30BaTh  aJCKBaTHbIC
NICUXOMAarHOCTUYECKHE METOINKH;

— yMETh paspabarbBaTh ~ IPOTpaMMy

IICUXO0JIOTO-11€1arOrMYECKOr0
COIIPOBOXACHUS Pa3BUTHUsI MHTEIUIEKTYaJIbHO
OJIapEHHBIX 00Y4aOIINXCS;

— YMETh IIPUMEHSITh Ha IIPaKTHKE
MHHOBAIlMOHHBIE (OpMATBl U TEXHOJOTHH
COTIPOBOYKACHMSI OJAPEHHBIX 00y4YaIOUINXCS;
— BJAJETh HABBIKAMU MOJEIMPOBAHUSA W
OpraHM3alMM IeJaroruyeckoro Ipouecca B

opraHu3anusax O6pa30BaHI/I$I JJIA
HMHTEJJIEKTYaIbHO OJIapEHHBIX
o0ydJaronmxcs;

— BJAJIETh HaBbIKaMHU COILIMATTLHO-
MICUXOJOTHYECKOTO  B3aMMOJCHCTBUS  C

OJTapEHHBIMU  OOYYAIOIIUMUCS  PA3TUYHBIX

BO3PACTHBIX I'PyHIT U UX POAUTCIISIMU,

After successful
students will be
— know modern methods, techniques and
technologies for identifying and developing
intellectually gifted students;

— be able to analyze intellectual giftedness, use
adequate psychodiagnostic techniques;

— be able to develop a program of psychological
and pedagogical support for the development of
intellectually gifted students;

— be able to apply in practice innovative formats
and technologies for supporting gifted students;

— possess the skills of modeling and organizing
the pedagogical process in educational institutions
for intellectually gifted students;

— possess the skills of social and psychological
interaction with gifted students of different age
groups and their parents;

— possess the skills of working in a team,
producing new ideas

completion of the course,
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— BJIAaAC€Th HaBBIKaMU pa6OTI>I B KOMaHIEL,
IIpoaAYHHUPOBAHUA HOBEIC UICHU

Ilpepexeuzummepi / Illpepexeuzumot / Prerequisites

JKorapbl MEKTENTIH MeIaroruKachl.
backapy ncuxonorusicel

Ilenarorrnka BeICIIEH IIKOJIBIL.
Ilcuxonorus ynpapieHus

Pedagogy of higher education.
Psychology of management

Kypcmoin kbickawa mazmynst / Kpamxoe cooepicanue kypea | Course summary

byl moH maphlHABI  OKYIIBUIAPIBIH JaMYbIH
0ackapy callachIHJIaFbl IEJaror-rMCcuX0J0TThIH
Kociou KY3BIPETTLIIKTEPIH JTaMBITYyFa
OarpITTanFaH. byHJa JapblHIBI OKYIIbLIAPFa
OlTiM oepy CaJIaChIH/IaFbI 3aMaHayu
TEHICHIUSIIAP, 3UATKEPIIIK JapBIHIBI
OKYIIBIIAP/BIH JTaMybIH OacKapyIblH Ma3MYHBI
MEH acCHanThIK acCMeKTiIepi, OChl TMPOIECTI
TICUXOJIOTHSUTBIK-TIE AT OTUKAJTBIK KOJI1ay
OarmapiiaMachlH d3ipJiey TEXHOJIOTUSIIAPBI KOHE
OHBI  JKY3ere  achIpyIblH  WHHOBAIIMSUIBIK
dhopmaTTapbl KepCceTiIreH

JlaHHasi TMCUMILIMHA HAallelieHa Ha pa3BHTHE
npoeCCHOHATTBHBIX KOMITETEHIIMH Tearora-
TICUXO0JIOTa B OOJIACTH YIIPABJICHUS Pa3BUTHEM
OJIapeHHBbIX oOyyatomuxcsi. B Hem Hauum
OTpaXCHHE COBPEMEHHBIC TEHICHLUU B
chepe o0Opa3zoBaHUs 0JIapE€HHBIX
oOyuarouxcs, coJiepKaTesbHbIE u
WHCTPYMEHTAJIbHBIC ~ aCIIEKThl  YIIPABJICHUS
pa3BUTHEM WHTEIUIEKTYaJbHOH OIapEHHBIX
O0y4aroIuXcs, TEXHOJIOTHH  pa3pabOTKH
MIPOrPaMMBI MICUXOJIOTO-TIEIarOTMYECKOTO
CONIPOBOXKICHUS  JAHHOTO  TIpolecca |
WHHOBAIIMOHHBIE ()OPMATHI €€ pealln3aluu

This discipline is aimed at developing the
professional ~ competencies of a teacher-
psychologist in the field of managing the
development of gifted students. It reflects modern
trends in the field of education for gifted students,
content and instrumental aspects of managing the
development of intellectual gifted students,
technologies for developing a program of
psychological and pedagogical support for this
process and innovative formats for its
implementation.

bazoaprama sncemexuwiici / Pykosooumensv npozpammut | Prog

ramme manager

Cwmarmuit T.U. — .F.K.
Ab6mupkenoBa A.K. — PhD noxrop

Cmarmuit T.U. — K.1LH.,
Ao6mupkenoBa A.K. — PhD noktop

Smagly T. — Candidate of pedagogical ciences
Abdirkenova A. K.— Dr. PhD
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OKy ic-apexemiHin UHHOGAUUANBIK (hopmanapvinbiy 20icmemeci / Memooo102us uHHOBAUUOHHBIX hopm yueOHoul deamenvHocmu /
Methodology of Innovative Forms of Educational Activity

OkKy makcamuwt / Yueonan yenw / Purpose

Kazipri  Oimim  Oepyne  Oombim  kaTkan | PopMupoBaHue npodeccronanbubix | Purpose: the formation of graduate professional
WHHOBALUSIIBIK ypaicrep callaChIHIarbl | KOMIICTEHIMI B 007JacTH MHHOBaIMOHHBIX | competencies in the field of innovative processes
MarucTpaHTTApIbIH ~ KOCciOM  KY3IPETTLIIrH | MPOIeCCOB, MPOMCXOASIIMX B COBpeMEeHHOM | occurring in modern education, readiness to use
KaJBIITaCTRIPy, OlLmiM  Oepy  ic-opeKeTiHiH | 0Opa3oBaHHH, TOTOBHOCTH K MCIOJB30BaHuIo | iNnovative forms of educational activity
MHHOBAIUSUIBIK TYpPJIEpiH KOJIJIaHyFa | NHHOBAIIMOHHBIX bopm yueOHO
Jal bIHIBIFBI JIeATEILHOCTH

Okvimy namuoceci / Pezynomamut ooyuenusn / Learning outcomes
Kypcerbl corri asikraranHaH keiiin Outim | [Tocie ycmemnoro 3aBepumieHusi kypcea | After successful completion of the course,
aJrymbLiap odyuarommecst OyayT students will be
— HWHHOBAIMSUIBIK OKBITY OJiCHAMAChIH, OUTIM | — 3HaTh MeToAoJorHi0 WHHOBanuonHoro | knows and understands the methodology of
oepy iC-opeKeTiHIH WHHOBAIMSUTBIK | OOydeHHs,  CYIIHOCTH W IICHXOJIOro- | innovative learning, the essence and psychological
dbopManapbiHBIH MOHI MEH IICHXOJOTHSUIBIK- | IIEJIarormyeckre OCHOBBI HMHHOBamMOHHBIX | and pedagogical foundations of innovative forms
NEeAaroTUKaNBIK ~ HerizfaepiH  Outemi  koHE | GopM yueOHOI AesATeIbHOCTH; of educational activity;
TYCIHE/I; — MPOBOAUTH CPABHUTEIHHBIH aHAIN3 — able to conduct a comparative analysis of
— OKy  ic-opekeTiHiH  JOCTYpli  JKOHE | TpaJMIMOHHBIX M HHHOBamMOHHBIX (opwm | traditional and innovative forms of educational
VHHOBALIMSUIBIK ~ TYpJIEpPiHE  CAIBICTBIPMANBI | y4eOHOM 1esATeNbHOCTH, activity;
Tajaay )I(Ypl"i3e)li; — aHaJIU3UPOBATh 0COOEHHOCTH Ppa3IUYHBIX —able to analyze the features of various innovative
— OKBITYJbIH SpTYpJ'Ii WHHOBAMAJIBIK | YHHOBAIIMOHHBIX q)OpM 06yquH;[, forms of training, the pOSSibiIitieS of their
(opmanapbIHbIH epeKIIEITIKTEPiH, JKaHAPTHUIFAH | BO3MOXHOCTH MX mpuMeHeHHs B ycimosmsix | application in the conditions of the updated
Oimrim  OGepy  MasMyHBl ~MeH  THIMJUII | oGHOBIEHHOro cojepanus oGpasopanms u | educational content and effectiveness;

KaFalbIHIa oJapAbl KOJJaHy MYMKIHIIKTEpiH
Tanjaayabl Oinens,

— OKy YPJICIH WHHOBALUSIBIK OKBITY/bIH
TyTac Xyheci TypiHje xobayiara KaOlaeTi;

— OKY IC-OpeKeTiHIH MHHOBALUSJIBIK TYpJepiH
TaH/IaI, YTHIMIBI KOJITaHa/Ibl,

— OKY iC-9peKeTiHIH MHHOBALMSJIBIK TYpJepiH
KOJIJIaHa OTBIPBIN, 9p TYpJl OKy cabaKTapblH
xKobasay KoHe OTKI3Y JaF/IblIapblHa Ue;

— CBIHABIK Oaranay, peduexcust
TEXHOJIOTHSICBIH  KOJIJIaHa OTBIPBIN, OKYy ic-

3¢ PEeKTUBHOCTB;

— JIEeMOHCTPHPHUPOBATH YMEHHUE
MPOEKTUPOBATh 00Pa30BaTEIbHBIN MPOIIECC B
BHJIC T[EJIOCTHOW CHCTEMbI MHHOBAITMOHHOTO
oOyueHus;

— OoTOMpaTh W PAMHOHAIBLHO HCIOJB30BaTh

WHHOBAIIMOHHBIE bopMm yueOHOU
NeSTeTLHOCTH,
— TPOEKTHUPOBATh U TMPOBEAWTH  pa3HbIE

THIIBI y‘-IC6HLIX 3aHATUHA C HCIIOJb30BaHHUEM

VHHOBAIIMOHHBIX dbopm yueOHOU

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  HOTHXEJEpiH  Kajal
KEpEeKTIriH Oineni;

WHHOBAIIMSUIBIK OKBITY MOcelenepi OOHbIHIIA
FBUIBIMU-3EPTTEY KYMBICTAPBIH JKYPri3e allajbl,
OuriMm Oepyneri WMHHOBAIIUSHBIH POl Typalbl
QJIIEYMETTIK KYHIBl OUIIM KaJIBIITACTHIPAIIBI,
OHBI YCBIHA ayajpl, OChl Maceje OOWBbIHIIA ©3

HIKIPiH TYPBIC )KETKi3e anajbl

Oaranay

NEeSATEIbHOCTH;

— OLEHUBAaTh pe3yabTaThl yueOHOI
NESATENIbHOCTH,  WCIIOJIb3YS  TEXHOJIOTHUIO
KpUTEPUATILHOTO OLICHUBAHUS, PEeQIIEKCHIO;
OCYILIECTBIIATh MCCIIEJIOBATEIBCKYIO
JeSATEIbHOCTh o npobiemMam

MHHOBAIITMOHHOI'O O6y‘leHI/ISI, TCHCPUPOBATH

00IIIECTBEHHO

LIEHHOE

3HaHHE O

ponu

WHHOBaIlMii B 00pa30BaHWM, NPE3EHTOBATH

ero,

KOPPEKTHO

BbIPpaXXaTb n

apryMEHTHPOBAHHO OTCTaWBaTh COOCTBEHHOE
MHEHHE 10 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 / Illpepexeuzumot / Prerequisites

JKorapbl MEKTENTIH MeIaroruKachl.
backapy ncuxonorusicel

Ilemarornka BBICHIEH IITKOJIBI.
IIcuxonorust ynpaBieHus

Pedagogy of higher education.
Psychology of management

Kypcmuiy kvickawa mazmynot / Kpamkoe codepicanue Kypca / Course summary

MHHOBaNMSUTBIK ~ OKBITY — omictemeci.  bimiM
oepyneri WHHOBALMA HEri3i peTinae
IearorukaHbly o/liCHAMaJIbIK Tocinaepi.

Kasipri 6inim 6epyneri nuddepeHuumanus xKoHe
MHTETpanus ypaictepi. MyFalniMHIH KaHAIIBUT
MmozieHueTi. OKy 1C-opeKeTi, OHBIH KYpPbUIBIMBI,
ICKE KOCBUIy IIApTTapbl, TUIMIUII  MEH
xeTicTikTepi. OKy ic-opeKeTiHIH MHHOBAIUSIIBIK
dbopmaniapel.  bencenali  OKBITY:  TYCIHIrI,
epeKuIeNiKTepi, MPUHLIUOTEP], TEXHOIOTUsJIapHl.
[Hemimaepai BU3yAJIM3aLUsIIAy KOHE
KYPBUIBIM/IBIK JIOTHKAJIBIK cxeMaJap/iblH
KypbUIbIChl.  OKBITYABIH OWBIH  (opMaiapsl.
XKoba eHmipicTIK KbI3METTIH asKTaIFaH UKIIBI

MCTOIIOJIOFI/ISI MHHOBAIIMOHHOT'O O6y‘-IeHI/I$I.
MeTon0IOruYecKHe  TTOIXOIbI
KaKk OCHOBAa WHHOBAalMd B OOpa30BaHMU.
[Ipornecchl quddepeHIanum 1 HHTErpaluu B
COBpeMeHHOM 00Opa3zoBanuu. IHHOBaIIMOHHAs
KylbTypa memarora. YueOHas JesTeNbHOCTD

€e  CTPYKTypa,  YCJIOBHUS
3¢ HeKTHBHOCTH u
NHHOBaIMOHHBIE (bopMbI
JeSITeTbHOCTH. AKTUBHOE
IIOHSITHE, OCOOCHHOCTH,
TeXHOJIOTHH. Buzyanmuzarus

neaaroruku

AKTUBHU3AIMH,
YCIICIITHOCTH.
y4ueOHOMU
oOyueHue:
TIPUHITHITHI,
peleHuii  u

MIOCTPOEHHUE CTPYKTYPHO-JIOTUYECKUX CXEM.
Urposbie (opmbl oO0yuenus. Ilpoekt 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

periHje. 3amaHayu OiiM Oepy | 3aBepIlICHHBIIH IIUKJT nponyktuBHOU | educational activities. Analysis of the effectiveness
NPAaKTUKACBIHIAFEl FBUIBIMU 3epTTeyiep. OKy | JesTeIbHOCTH. Uccnenosatensckoe | of the use of innovative forms of educational
iCopeKeTiHIH HOTHXKEJIEePiH OaranaynblH | OOy4YeHHEe B COBpeMeHHOW oOpa3oBarenbHOU | activity in education.

3aMaHayu Kypaijaapbsl. bimiMm Oepyneri oky ic- | MpakTHKe. CoBpemeHHbIE CpeacTBa

OpEKEeTIHIH VHHOBAIHSUTBIK ¢dbopManapblH | OllEHUBaHUS pe3ynbTaTOB yueOHOU
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KOJIIaHY/IbIH THIMAUTITIH Tajaaay. NeATEIbHOCTH.  AHamu3 3P PeKTUBHOCTH
WCIOJIb30BaHUSI ~ WHHOBAllMOHHBIX  (hopm
y4eOHOH ACATEIHPHOCTH B 00pa30BaHUM.

bazoapnama scemexuiici / Pykosooumens npozpammul / Programme manager

OterecioBa Bb.M - 1mrk., npodeccop | Yrerenoa B.M. - «kaH., mpodeccop | Utegenova B. M. — Candidate of pedagogical
Ao6mupkeroBa A.K. — PhD nokrop Ao6mupkenosa A.K. — PhD nokrop ciences, Professor Abdirkenova A. K.— Dr. PhD

34




2 2 OKY KbLJIBIHA APHAJFAH IEKTUBTIK MIH/AEP / DJIeKTUBHbIE TUCHMILIMHBI 1Jis1 2 roga o0ydenus/ Elective courses for

year 2

Pobommanouvipuiiean xncyiienep men Kypuligoliapost mooenoey xcone 3epmmey / Mooenuposanue u uccieoosanue pooomusupo8anHvlx Cucmem
u yempoiicme / Modelling and research of robotic systems and devices

OKy makcamut / Yueonas uens | Purpose

KenicTikTik Mopaenbaepal Kypy cajachlHIa
3UATKEPIIIK JKOHE MPAKTUKAIBIK KY3BIPETTUTIKTI
KAJIBIIITACTBIPY KOHE JaMbBITy, YII OJIIeMIi
Mozeley OOWbIHIIIAa MaMaHHBIH HET13r1 Kocion
JaFIbIIAPBIHBIH  DJIEMEHTTEPIH MEHrepy >KOHE
3D npunTepae 6ackII HIbIFapy

dopmMupoBaHue u pa3BUTHE
HMHTEJUICKTYyaJIbHBIX i MIPAKTUIECKIX
KOMIIETEHIUH B obnactu CO3aHus
MMPOCTPAHCTBEHHBIX  MOJIENIEH,  OCBOCHHE

JJIEMEHTOB OCHOBHBIX TMPO(ECCHOHATBHBIX
HABBIKOB CIIEHUANNCTA 10 TPEXMEPHOMY
MOJICJIMPOBAHUIO U 1euath Ha 3D npuHrepe

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

Hamudiceci / Pesynomamot 06yuenusn / Learning outcomes

Okbimy
Kypersl corTi asikraranHaH KeiiH Olrim
aJIylibLiap
— HETI3ri YFBIMIAPABI  aHBIKTAy: MOJIEIb,

ACKU3, KYPacTHIPY, ChI3Y;

— 3epTTeyliep JKYpri3ylae J>KoHe KOJIJaHOaIIbI
ecenTepl WIeNIyAe YII OJIeMII MOJCIbILY
OMICTEPIH KOJIJIaHY;

— TEXHUKAaJBIK OYHBIMAApABl MOJENbBIICY KOHE
xacay OOWMBIHIIA OPTYpJl HIBIFAPMAIIBUIBIK
KYMBICTAPIBI OpBIHJIAY, MaTepHAIIBIK
OOBEKTINepi JKacay Ke3iHJIe TEXHOJIOTHSIIBIK
MpoIecTep/Il Naiananys;

— yUenmeMJai  MOAENbACYAIH  3aMaHayH
onicTepiH KosigaHy koHe 3D mpunTepnae 6achin
IIBIFapy

IMocse ycmemHoro
o0yuarmuecs OyayT
— OomnpeaciisiTb OCHOBHBIC IMOHATHA: MOACIIb,
3CKHU3, COOPKA, YePTEIK;

— TMPUMEHSTh METO/IbI TPEXMEPHOTO
MOJIETTUPOBAHUS npu MIPOBEJICHUU
HCCIEAOBAHUN M PEIICHWH IPUKIAJIHBIX
3anady;

3aBeplIeHUs Kypca

— BBITIIOJIHATH Pa3IMIHBIC TBOPYECKUC
paboThl MO MOJCIUPOBAHUIO M CO3JAHUIO
TEXHUYECKUX U3JeITui UCIIOIb30BaTh

TEXHOJIOTHYCCKHUE IMPOLECChl IMPHU CO3JaHHUN
MaTepHaIbHBIX 0OBEKTOB;

— IMPUMCHATH COBpPCMCHHBIC METOAbI
TPEXMCPHOT'O MOACIIMPOBAHUA U II€UaTaTh Ha
3D npunrepe

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,

Kypcmuoiy kbickawa mazmynst / Kpamxoe cooepicanue kypca | Course summary

Mopenbney  JkoHe  MmexaTpoHuka.  Herisri
yreiMaap.  Simulink  makeTi  MeXaTpOHABIK
XKylernepre apHaJFaH BU3YaJJIbl TU3aliH OPTaChl

MopnenupoBanue u MexatpoHuka. OCHOBHBIC
nousitus. [laker Simulink- Busyanbnas cpena

MIPOCKTUPOBAHUS ~ MEXATPOHHBIX  CHCTEM.

Modeling and mechatronics. Basic concepts. The
Simulink package is a visual design environment
for mechatronic systems. Modeling, basic concepts
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Oomein TaOBLIaABI. MoIeNbIey, HET13T1 YFbIMAAP
MEH aHBIKTaManap. MexaTpoHHKa, Heri3ri
YFBIMJIAD  MEH  aHbIKTamanap.  Simulink
omepanusuibIK  opTtackl.  Herisri  Simulink
kiTanxanaceiHa 1mony. SIMPOWERSYSTEMS
OJIOKTapBIHBIH KiTalxaHackl.
SIMPOWERSYSTEMS kamaii >xyMbIC icTEHII.
MexaTpoHJIbIK KyHenepIiH Oackapy
oOBbekTiIepiHiH quHaMuKackl. SimPowerSystem
MaKeTiHjeri KYIITIiK JIEKTPOHMKA
KYPBUIFBUIAPBIHBIH,  deMeHTTepi. POWERGUI
rpaduKabIK NaiJala”ysl uHTEepQEiici.
[NaligananymnsIHBIH ANEKTPOTEXHUKAIIBIK
OomokTapbiH  Kypy. SPS ynriciH Oackapyra
apHasraH  Herisri  MatLab  komaHnmanapsl.
KymTik aeKTpoHuKa KYPBUIFBUIAPBIH YITUIIK
3epTTey. SimPowerSystem HaKeTiHeri
ANEKTPOMOOUIIBIED. bipdazaisr
TpancpopmaTopabl  3eprrey. THIH  TOpIBI
potopel  6ap ym  (asansl  aCHHXPOH/IBI
MaIlIMHAHBI 3epTTey. TYpaKThl TOK KYyHenepiHiH
yiarinik jgusainel. daszanelk potopsl Oap yII
¢azanbl aCMHXpOH/bI MalllMHaHBI 3epTTey. bip
¢dazanpl  KeNJeH KOPEKTEHETIH  POTOpPJIbI
yiidazanasl aCHHXPOHIBl MAaIIMHAHBI 3€pTTey.
Ym (da3zanel MarHUTO3JEKTPIIK CHHXPOHIBI
MamMHaHbl 3eprrey. CHHXpOHABI KyHenepni
MoJienbi skobanay. CHHXPOHZBI Te€HEepaTop.bl
3eprrey.

MogenupoBaHie, OCHOBHBIC TIOHSTHS U
ompeneneHus.  MexaTpOHHMKa,  OCHOBHBIC
MOHATUSL W ompeneneHus. OnepanmoHHas
cpena Simulink.  O630p  ocHoBHO#
oubmmorekn Simulink. Bubmnoreka 610k0B
SIMPOWERSYSTEMS. Kak  pabotaer
SIMPOWERSYSTEMS. JlnHamuka
O0BEKTOB YIPABICHUS MEXaTPOHHBIX CHUCTEM.
DJIEMEHTBI YCTPOMCTB CUJIOBOM 3JIEKTPOHUKU
B makere SimPowerSystem. I'padudeckuii
untepdeiic  mons3oBatens POWERGUI.
Co3maHue  DIEKTPOTEXHHUYECKUX  OJIOKOB
nojb3oBateass. OcHoBHble KoMmaHabl MatlLab
s yrpasieHus: SPS-moznensio. MogensHoOe
UCCIICIOBAHHE YCTPOMCTB CHJIOBOM
INEKTPOHUKHU. ODJEKTPHUYECKUE MAIINHBI B

makere SimPowerSystem. HccnenoBanue
onHodazHoro Tparcdopmaropa.
UccnenoBanme Tpexda3sHOW aCHMHXPOHHOM
MaIllMHBl C KOPOTKO3aMKHYTBIM POTOPOM.
MopenbHoe MIPOEKTUPOBAHHE cucTeM
MMOCTOSTHHOTO TOKA. HUccnenoBanue
Tpex(da3HOW  ACHHXPOHHON  MAIlIUHBI  C
(hazHBIM pOTOpPOM. Uccnenosanue
Tpex(da3HOW  aCMHXPOHHON  MAIlMHBI  C
KOPOTKO3aMKHYTHIM POTOPOMIIPH MTUTAHUHU OT
onHo(pazHo CETH. Uccnenosanue
TpexdazHon MarHuTO3JIEKTPUUYECKON
CUHXPOHHOMN MAaIlIWHBI. MopenbHoe
MPOCKTUPOBAHUE  CHHXPOHHBIX  CHCTEM.

VccnenoBanre CHHXpPOHHOTO TeHEPaTopa.

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 / Pykosooumenn npozpammut | Prog

ramme manager

CamsixoBa O.C.

‘ CamsixoBa O.C.

Salykova O. S.
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bazoapnamanapowvt manoay scone eepupuxayuanay / Bepugpuxayus u ananuz npocpamm / Verification and analysis of programs

OKy maxcamut / Yueonasn uens | Purpose

barnapnamanapapl BepuukanusuiayablH Ka3ipri
3aMaHFbl ONIiCTEMECiHIH HeT13/1epiH,
Oarmapiiamaniapipl - 93ipyiey TPOIECiHAC OHBI
MPAKTUKAIBIK KOJJIaHy TYPFBICBIHAH 3EpTTEY;

N3zyuenue 00yyaromuMucs OCHOB
COBPEMEHHOW METOJOJIOTHH  BepU(UKAITUIH
IporpaMM ¢ IO3ULMHA €€ NPaKTUYECKOro
UCIOJB30BaHUSI B Tpolecce pa3paboTKu

The study of the basics of modern methodology of
program verification from the standpoint of its
practical use in the process of program
development; the formation of skills among

MarucTpaHTTapaa Oarmapiamanap/sl | mporpamm; QGopmupoBanue y maructpantoB | undergraduates that allow them to apply in practice
Bepu(uKanusiay OJKOHE Tajjay cajachlHIa | HABBIKOB, MO3BOJsIOMIMX TmpuMmeHsTh Ha | the acquired knowledge in the field of program
arraH  OLTiMaepiH TpakTUKaZa KOJJaHyFa | IpakTHKE IIOJy4eHHble 3HaHWs B obmactu | verification and analysis
MYMKIHIK OepeTiH JaFpuIapabl KAIBIITACTBIPY | BEpU(PHUKAIMU M aHATH3a IPOrPaMM

Oxbimy namuorceci / Pesynemamut 06yuenus / Learning outcomes
Kyperbl corti askraranHan Kkeiiin 0Oidim | [Tociie  ycmemHoro 3aBepmenusi kypca | After successful completion of the course,
aJIymbLIap odyuarommecst OyayT students will be
— OarjapiamMaHbl  TEKCEPYyiH KJIACCHKAIBIK | — ONpeneNsaTh  Kiaccuueckue — Metonsl | — determine the classical methods of program
ONICTEpPiH, OCHI dMicTepal ToXipuOene KongaHy | Bepupukanuu nporpamm, Metoxposoruro | Verification, the methodology for the practical

o/licTeMecCiH aHBIKTaY;

— HAaKTHI THIITIK JKarpaiiapaa
Oarmapiamanapabl  TEKCEpy KOHE  Taljay
ONiCTEpiH KOJAAHY;

— IporpaMMaiap/blH 1lIiHapa JYpPbICTHIFbIHBIH
IapTTapbiH HIBIFapy YIIiH
MoauduKanusianFaH Xoape aKCHOMAaTHKAaJIbIK
KYHECIHIH AITOPUTMJIEPIH, (bopManbibl
npobnemara  OarpITTanfaH  OarjapliaMaHbl
cnenuduKanusiay 9aICTepiH KoJaaHy

IIPAKTUYECKOI'0 IPUMEHEHUS 3TUX METOJIOB;
— TOPUMEHSTh METOIBl BEPUPHUKAIMUA U
aHaJM3a MPOrpaMM B KOHKPETHBIX THUIOBBIX
CUTYyalUsX;

— HCIIONIb30BaTh
MOAU(PUIIMPOBAHHON AKCHOMAaTHYECKON
cucremMbl Xoapa Ul BbIBOJA YCIOBHUH
JaCTUIHOU KOPPEKTHOCTH poOTpamM,
METOIbI bopmansHOI npoOIeMHO-
OPHEHTHPOBAHHOH CIIeITU(UKAIIIH TPOTPaMM

AITOPUTMBI

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

Kypcmuty koickawa mazmynot / Kpamkoe cooepacanue kypea | Course summary

Kipicie. barmapnamanblk KaMTamachl3 €Ty
carmachl TYCIHIT1HIH IBOJIFOLIUSCHI.
barnapnamaineig KyHenepaiH CEHIMIUTITI.

lminapa AypeICTBIFBIH  Jonenaeitin  dmoiin
onmici. Cama cumarraManapblH aHBIKTAy KOHE
KIacCupuKaLusay. barnapnamanapasig

BBenenne. DOBoironys IIOHSATHSA KadecTBa
mporpaMMHOTO obecriedeHus. HamexxHocTb
NMpOrpaMMHBIX  cucteM. Meton @noiina
JI0Ka3aTellbCcTBa YacCTUYHOM KOPPEKTHOCTH.
Unentuduxarms u Kiaccuukanus

XapPaKTCPUCTHUK KaduecCTBa. OI.ICHI(E[

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.
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IYPBICTHIFBIH Oaranay. barnapnamaHbIH
IYPBICTBIFBI  TYpallbl  TYCiHIK. JlypBICTBIFBIH
Tekcepy  omictepi. IIC  Tekcepy  koHe
cepruukarray. OOwekrtire OarbiTTamran PS
TECTLIeYy. O YHKITUOHAIBIK TecTUIey i
aBTOMATTaHABIPY. Be6-kochMITIanap bt
tectiiey. PS maiimanany MyMKIiHIITIH TEKcepy.
PS nmaiimanany wmywmkiazirin Oaramay. I1C
CEHIMILIIrT MEH OHIMIUINIIH KaMmMTamachl3 €Ty
XKOHE KakcapTy omictepi. barmaprmamainbik
KaMTaMachl3 €Ty calachlH KaMTaMachl3 €Ty
XoHe Oackapy. barmapiamanblk KamTaMachl3
€Tyl TEeKCepy MpOIECIH aBTOMATTaHIBIPY.
barmapnamanbl  aBTOMATTBl  TYpAC TEKCEPY
KYWECIHIH  Heri3ri  OJIOKTapbl:  CHTI3UIreH
aHHOTAIMsUIAHFaH Oar/apiiaMaHbl CHHTAKCHCTIK
Tannay >KoHE OHBI ilIKi OeifHenmeyre aynpapy,
TYPBICTHIK IAPTTAPBIHBIH TeHEePaTOPBI,
IOYPBICTBIK ~ MIAPTTapblH  JISJENAey  OJIOTHI
[apTTapaplH OYPBICTHIFEIH aBTOMATTBI TYPJIE
TOIeNIeY 9IICTEDI.

KOPPEKTHOCTH MIPOrPaMM. [Tonsitue
KOPPEKTHOCTH IIPOrpaMM. MeTo/ibl IPOBEPKU
KoppekTHOCTH. Bepudukanus u arrectanus

IcC. TectupoBanue 00BEKTHO-
opueHtupoBanHbix [IC.  ABTomaTuzanus
(YHKITMOHATILHOTO TECTUPOBAHUSL.
TectupoBanue Web-npuinoxxeHuid.

TectupoBanne yno0ctBa rcronb3oBanus [1C.
Onenka ynobctBa wucnoib3oBanus IIC.
Mertonsl  obecmedyeHHsT M IOBBIIIECHHS
HaJeHOCTH U pabortocnocobHocTH IIC.
Ob6ecneuenne u ympasieHue kauectsom [10.

ABToMaTH3alus ~ mpouecca  BepUQUKaIHMU
IPOrpamM. OcHOBHBIE OMoKH
AaBTOMATHUYECKOl  CHUCTeMbl  BepHUKALUK
pOrpamm: CHHTAKCHYECKOTO  aHalh3a

BXOJHOM aHHOTMPOBAHHOW HpPOTrpamMMbl U €€
TpPaHCISLUU BO BHYTPEHHEE NPECTABIICHUE,
TeHepaTop YCIOBUM KOPPEKTHOCTH, OJIOK
JI0Ka3aTeNnbCcTBA  YCIOBUM  KOPPEKTHOCTH.
MeTtoabl aBTOMaTHYECKOrO J0Ka3aTelbCTBA
YCJIIOBUM KOPPEKTHOCTH.

Methods for checking correctness. Verification and
certification of PS. Testing object-oriented PS.
Automation of functional testing. Testing Web
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 scemexuwici / Pykosooumens npozpammot | Prog

ramme manager

Cansikosa O.C.

| CansixoBa O.C.

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

OKy makcamut / Yueonasn uens | Purpose

KenicTikTik Mopenbaepai Kypy cajachlHIa
CTYACHTTEPAIH 3UATKEPIIK JKOHE MPAKTHUKAIBIK
KY3BIPETTITIKTEPIH KaJIBIIITACTHIPY KOHE
IaMbBITy, VII OJIIeMIi MOJAeNAey OOWbIHIIA
MaMaHHBIH HEri3ri KociOW  JaFabUIapbIHBIH
JJIEMEHTTEPIH MeHrepy oHe 3D mnpunTepne
0acChIIl MIBIFAPY

dopmupoBaHue u pasBUTHE
HUHTCJUICKTYAJIbHBIX u MMPAKTUYCCKUX
KOMIIETEHIIMH CTYJEHTOB B 00JIaCTH CO3/1aHUS
IIPOCTPAHCTBEHHBIX  MOJEJIEH,  OCBOCHHE

JJIEMEHTOB OCHOBHBIX MPO(ECCHOHATBHBIX
HaBBIKOB  CIIELIUANIUCTA MO TPEXMEPHOMY
MOJICJIMPOBAHUIO U neyath 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

Hamudiceci / Pesynomamot 06yuenusn / Learning outcomes

Okbimy
Kyperbl ¢oTTi  asikraraHHaH KeiliH Ourim
ajlymbLiap
— HETi3Ti YFBIMAAP/IbI KOJIJaHY: MOJIEIb, ICKU3,
KYpacThIpy, CBI3Y; 3D MacmTa0Tayabl
naiifajiany;
— O3ipJeHETIH OOBEKTUICPMIH  TEXHUKAIIBIK

cpi30amapbl MEH 3CKU3JEPIH AYphIC peciMaeyi
KOJIJTaHy;

— KOJJIaHOaJ bl Moceseneplli 3epTTeyae KOHe
mienryie yml ejmeMIi MOJAETbACY OAiCTepiH
KOJIJaHYy;

— TEeXHUKAJBIK OYHbIMAApIbl MOJIEIBACY JKOHE
’Kacay OOWBIHIIA OPTYpJdl IIBIFAPMAIIBLIBIK
KYMBICTApIbl OPBIHIAY

IMocae ycmemHoro
o0yyarommecsi OyayT

3aBeplIeHHsl Kypca

— HCIOJIB30BaTh OCHOBHBIC TIOHSTHS:
MO/IEJIb, ICKU3, cOopka, YEePTEK;
ucnoisk3oBatk 3D MacmrabupoBanue;

— MNPUMEHATh  MpaBWIIbHOE  O(OpMIICHUE
TEXHUYECKUX  PUCYHKOB M OICKH30B
pa3pabaTbIBacMbIX O0OBEKTOB;

— TMPUMEHSATH METOJIbI TPEXMEPHOTO
MOJIETTUPOBAHUS npu MIPOBEJICHUU

UCCIIEIOBAaHUM M  pElIEHUU TMPUKIATHBIX
3ajau;

— BBINOJHATH  pa3jU4yHble  TBOPHYECKHE
paboThl MO MOJEIHMPOBAHUIO U CO3JaHHIO
TEXHUUYECKUX M3AEIUN

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 kvickawa mazmynwt / Kpamkoe codepicanue kypea | Course summary

I'padukanblk npuMuTHBTEp. MoOJenbaey KoHe
3D Gacein msirapy. 3D-monensaeyain sxone 3D
0achlIl MIBIFAPY/IbIH 3aMaHayH TEXHOJIOTHUsSIAPHI.
3D nmpunTepsnepai  KoigaHy. banKpIThUTFaH
MaTepHalAapAblH KabaTTapblH cally >KOJIBIMEH
MOJICIIBJICY. OpenSCAD. barnmapmama
uHTepQeiici. KypbuibIMaBIK OJIOKTBIK
reoMeTpus. Mozenbi CKpUNITEPMEH CUIIaTTay.

I'paduueckue mpuMUTHBBEL. MojenupoBaHue
u 3D-neuyats. CoBpeMeHHble TexHoJoruu 3D
MozenupoBanuss U 3D-nevaru. [Ipumenenue

3D-npunTepoB.  MonenupoBaHue — IMyTeM
HAJIOXKEHUS CIIOEB pacIiaBI€HHBIX
MaTepuasoB. OpenSCAD. WnTepdeiic
nporpamMbl.  KoHcTpykTHBHas — GuouHas

TrCOMCETpU. Onucanue MOJCIIN CKpUIITaAMH.

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
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Herisri npumutuBTep (cania, Kyooua, MUATUHID,
Ken KbIpiibl). OOBEKTIHIH KOOPAUHATTAphl MEH
nosunmsuianybl.  OpenSCAD  oObekTiiepiMeH

onepanusiap. Kenicrikreri

JCHENEePIiH

alHaIyHI, OYpBUTYHI. 3D-o0bekTiIepMeEH
JIOTUKAJBIK orepanusuiap. Herisri onepanusiap

JKOHE oOBeKTinep/Ii
[TpUMUTHBTEPAIH TYpJIEHYI.

TYpPJCHIIPY.

bazoBeie mpumutuBHl  (cdepa, KyOow,
IWIAHIP, MHOTOTrpaHHUK). KoopauHaTel u
MO3UIIMOHUPOBaHUE 00BekTa. Omnepanuu ¢
oobektamn B OpenSCAD. Bpamenue,
MOBOPOT TeJI B TpocTpaHcTBe. Jlormueckue
onepauuu ¢ 3D-o0bexktamu. OCHOBHBIE
Olepalliu W MpeoOpa3oBaHHs OOBEKTOB.
ITpeoOpa3oBaHusi IPUMUTHBOB.

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

Bazoaprama scemexuiici / Pykosooumenw npozpammet | Prog

ramme manager

HNBanosa 1.B.

‘ HMBanoBa U.B.

HNBanosa I.B.
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Kobanviy menedsncmenmi 6acma oazaoa MS Project / Meneoycmenm npoexmos na oaze MS Project / Project management based on MS Project

OKy makcamut / Yueonasn uens | Purpose

XKobanbik  KpI3METTI  Oackapy  HETi3JepiH,
kKoOamapapl KOCIapiiay >KOHE 1ICKe achIpy
OMICTEpIH JKYHENl Typle 3eprrey, KOoOaabIK
KBI3METTI  YUBIMAACTHIPY KaFUJaIapbl MeEH
epeKesiepiH, OHBI KYPBUIBIMIAYbl 3epiaeiey, -
KayamnKepuiiik  TMeH  OKUIeTTUNKTI  Oepy
EPEKIICTIKTEPIH, XKYMBICTapAbl OaKblIay MKOHE
"Makcarrap OoMbIHIIIA Oackapy"
napagurMacbiHna — OackapynblH —~— Oacka  nia
aCTICKTUICpiH JKOHE OHBIH JKeKe OciHe —
xobanapasl 6ackapy

N3ydyeHue OCHOB ympaBi€HUS MPOEKTHOU
JeSATEIbHOCTHIO, METOJOB ILJIAHUPOBAHUS U
pealin3aluy MPOeKTOB, U3yUYEeHUE MPUHIUIIOB
M TpaBWI  OpPraHM3aldd  IPOEKTHOU
NEeSTeNIbHOCTH, €€  CTPYKTypH3auuu, -
U3yuyeHHe OCOOCHHOCTEH  JieNernpoBaHUs
OTBETCTBEHHOCTH U TIOJHOMOYM, BEICHHUS
KOHTpoJisI pabOT W  Jpyrux  acreKkToB
YIPaBICHUSIB MapajurMe «yIpaBieHUs IO
LeIsIM» M €€ YaCTHOM BHJIE — YIPABJICHUH
MIPOEKTaMHU

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

Okbimy

Hamudiceci / Pesynomamot 06yuenusn / Learning outcomes

Kyperbl coTTi  asiKraraHHaH KeiliH Ourim
aJIymbLiap

— TamncelpManapiasl  Kypy JKOHE Kocmaplay
KOHE  oJlapra  pecypcrapibl  TaraibIHAAY
TOpTIOIH KOIIaHY;

— JkoOaHBIH OpBIHAATY OapbiChlH  OakplIay
’KOHE apaliblK HOTIXKENEep/Ii Tanjay KypaaiaapblH
naii1ajiany;

— >ko0a rmapamMeTpiepiH OpHarTy;

— JKaHa X00aHBl Kypy, OFaH pecypcTap MeH
IIBIFBIH/IAP B TarailbIH/AY, XKOOaHbIH
OpBIHAATY OapbICHIH KaJarajiay, HOTHKeNepIi
Tajjay >koHe ecen JanblHaay

IMocne ycnmemHoro 3aBeplieHUsi Kypca
o0yyarommecsi OyayT

— OPUMEHATH TPOLEAYpPY CO3MaHHA U
IUIAHUPOBAaHMs 3aJad ¥ Ha3HAYeHUS WM
pecypcos;

— HCIONB30BaTh CPEJACTBA  OTCIECKHUBAHUS
X0Jla TMPOeKTa M aHalu3a MPOMEKYTOUHBIX
PE3yNIbTaToB;

— HacTpauBaTh NapaMeTPbl IPOEKTa;

— cO037aBaTh HOBBIM MPOEKT, Ha3HAYaTh €My
pecypchl M 3aTpaThl, OTCJIEXKHUBAThb XOJ
BBIIIOJIHCHHA IIPOCKTA, MPOBOAWUTL aHAIW3
pe3yJabTaTOB U TOTOBUTH OTYET

After successful completion of the course,
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

Kypcmuiy kvickawa mazmynot / Kpamkoe codepicanue kypea | Course summary

Kipicme.  XXobGanbl  OGackapyIblH  HeTi3ri
TYCIHIKTEDI. Kopnoparustik xoObanapabl
Oackapy okyHeciHiH wmingerrepi. KoOaHbI
Oackapy omictemeci. KopmnopartusTik x00aHbI
Oackapy TyciHiri. KopnopaTtupTik o00aHbI
Oackapy TyciHiri. MS Project makeTiHIH

Beenenue. OCHOBHBIE MOHSTHS YIpPaBICHUSA
MPOEKTAMHU. 3agaun CUCTEMBI
KOPIIOPATUBHOTO  YIPABJIEHUS IPOECKTAMH.
Mertononorus YIIpaBJICHUA IIPOEKTaMHU.
KoHuenuuss KoprnopaTUBHOTO  yNpaBIE€HUS

npoektamu.  KoHuenuuss KOpHOpaTHBHOIO

Introduction.  Basic  concepts of  project
management. Tasks of the corporate project
management  system.  Project  management
methodology. The concept of corporate project
management. The concept of corporate project
management. Components and features of the MS
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Kypamaac OenikTepi MEH  MYMKIHIIKTEpIi. | yipaBieHus mpoekTaMu. KOMMOHEHTH U
YHbIMIBIK OacKapy KYpBUIBIMAAPBIHBIH TYPJIEpi | BO3MOXKHOCTH maketa MS Project.  Bupsr

KOHE OJIapAbl KYpy epexenepi.

XKana >x00a | OpraHU3allMOHHBIX CTPYKTYp YIpPaBICHUS U

MOTiMeTTepiH jkacaHbi3. JKoOaHbl OackapydblH | mpaBuia ux nocrpoeHus. Co3naHue cBeeHUN
GyHKIMOHANABIK OarbITTapbl. Pecypcrap MeH | 0 HOBOM  IPOEKTE. OyHKIIMOHAIBHBIC
IIBIFBIHAAPBI  AHBIKTAHBI3 JKOHE  OHJEHI3. | 00JIacTh YIIpaBJICHUS [IPOCKTaMHU.

’Kobanwsl Oackapy mporiecTepi.
OackapyablH  (QYHKIIMOHAJJIBIK

Kobanapael | Onpenenenue U peIakKTUPOBAHUE PECYPCOB U
OarpITTaphl | 3aTpar. I[Iporecchl yrpaBieHHs TPOSKTaMHU.

OolibIHIIIa OacKapy MpoIecTepiHiH MPoeKuuschl. | [Ipoekiust  mpoleccoB  ympaBieHUs  Ha
Cranpmapttel  ecenrteplai Kongany. JKoOaHbl | GyHKIMOHANBHBIE  OOJACTH  HPOEKTHOTO
o3ipneyni Oackapy. KoprmoparuBTik »k00aHBI | MEHEIDKMEHTA. VICIonb30BaHUE CTaHIAPTHBIX
Oackapy. JKoOaHbl icke achIpyIasl Oackapy. | OTUETOB. YIIpaBJICHHE Pa3pabOTKOM MpPOEKTa.

Project package. Types of organizational
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.

Xoba cepBepin opHaTy xoHE OacKapy. VYrpaBineHue KOpPHOPATUBHBIMH IPOEKTAMM.
VYpasnenue peanu3anueu IIPOEKTA.
Hactpoiika u agmunuctpupoBanue Project
Server.
Bazoapnama scemexwici / Pykosooumens npozpammot | Programme manager
HBanosa 11.B. ‘ HBanosa 11.B. Ivanova I.V.
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IT-cepsuc meneoscmenmmi / IT-cepsuc menedynemenm / IT-service management

OKy makcamut / Yueonasn uens | Purpose

AT xeBMerTepiH  0ackapy  cajlaChIH/aFbl
HOPUHIUNTED MEH TOCULAEP TYpalbl TEOPHUSIIBIK
OuTiIMAEpl KalBIITACTHIPY, XKoOaay oicTepiH
3epTTey, TEXHUKAIBIK UICHIMIEpai o3ipiey
JKOHE CHTI3y, KocimopbIHHBIH MHTEepHET Keici
YIIiH KOHTEHTTI Oackapy KyHelepiH Kypy

(dbopMHUpOBaHHE  TEOPETHUYECKUX  3HAHUU
MPUHIIMIIOB W moaxoaoB B obmactu UT
CEPBUC MEHEKMEHTA, HCCIIENOBaHHE
METOJIOB TIPOCKTUPOBAHMS, pa3pabOTKu U
peanu3anuu TEXHUYECKOIO
pelieHust, MPUMEHCHUS 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

camaceiiga AT  kpi3MmerTepiHiH  3amanayu | uHcTpyMmeHtapus WT cepsucoB B obGusactu | for enterprise Internet resources
KYpaJlIapbIH Maiaany pecypcrap CO3JIaHHUSI CHUCTEM YIPABJICHUS KOHTECHTOM
VHTEepHET-peCypCOB MPEIIPUATHS
Oxvimy nomuaiceci / Pezyiomamet 00yuenusn / Learning outcomes
Kypcerbl carri asikraranHaH keiiin Outim | [Tocie ycmemnoro 3aBepumieHusi kKypcea | After successful completion of the course,
aJrymbLiap odyuarommecst OyayT students will be

- OIpIKTIPIITeH KbI3METTEPl, TiaTdopMaiapabl
KOHE KOCIITOPBIH Ma3MyHBIH kacay ymrH AT
CEpBUC KYpaJIapbIH KOJIaHBIHbI3

- OMIUPHUKAIBIK  KOHE  JKCIIEPUMEHTTIK
MOTIMETTEP/Ii OHJICY;

- AT «pI3MeTTepiHIH KeMeriMeH Oackapy
MOceJIeNIepiH  HIelmy  YIIIH  aK[NapaTThIK
TEXHOJIOTUSIIAPABI KOJITaHy.

- npuMeHsaTh nHeTpyMeHTapuii UT cepBucos
JUISL CO3JlaHUsI MHTETPUPOBAHHBIX CEPBHCOB,
m1aTGOpM U KOHTEHTA MPEANPUATHS

- o0OpabatbIBaTh SMIUPUYECKHE u
JKCIIEPUMEHTAIIBHBIC JAHHBIE;

- MPUMEHATh WH(POPMAIMOHHBIE TEXHOJIOTHH
JUISL pELICHUs 3a]a4 YIPABJICHUS C IOMOIIBIO
NT 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 koickawa mazmynot / Kpamkoe cooepacanue kypea | Course summary

Axmapattel  Oackapy. Ickepmik  akmapar:
TYCIHIT,  epeKIIETIKTepi  oHEe  TypJepi.
AxmaparTel 0ackapy: aHBIKTaMachl, MaKCaThl,
MakcaTTapbl MEH MiIHJeTTepl. AKNapaTThIK
TEXHOJIOTHSUIAD JKOHE aKmapaTThIK IKyHenep.
KocinopbslH ~ cTpaTerusChIHAAFbl  aKNapaTThIK
TEXHOJOTUSHBIH ~ opHBL.  AXK  ’xo0amaynsl
6ackapyzabl yiibimaactelpy. AT GackapyIIbUIbIK
peili — akmapaTThIK ©HIMHIH OMIPJIK IUKIIIHIH
opTYpsi  Ke3eHJepiHaeri Oackapy. backapy
oowvekTicinme AT xone AX — maMbITynb

Nudopmanvonnsiii  MeHemkMeHT. busnec-
uHpopMalMs: MOHATHE, creun(ruKa U BHIBL
NudopmanronHsit MEHEIKMEHT:
ONpelecHUe, Ha3HA4YCHHWE, LENU U 3a7aydH.
Nudopmannonnsie TEXHOJIOTHH 51
UH(pOpPMalOHHbIE CUCTEMBI. Mecto
MH(OPMALIMOHHBIX TEXHOJIOTUHA B CTPATErHH
npeanpusaTus. OpraHuzanus — ylnpaBJICHHS
npoektupoBanueM HMC.  VYmnpasineHueckas
pois UT — MeHemkMeHTa Ha pPa3IU4HbIX

oTamnax KHU3HCHHOI'O OUKJIa

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
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CTpaTerusIblK  Jkocmapiay. AX  typruepi,
oNapAblH JAaMy TEeHICHUMsIapel. backapyabig
aKnaparThIK >KyheciH Tannay. KocimopbeiHaapabl
OackapyIbl ~ aBTOMATTaHABIPY  JKyHeIepiHiH
kinaccuukanmsicel. IT  eHIMIH caThlll — amy
Typasibl ImemiM KaObuinay. Tenmep Typaisl
TyciHiK. busHec-mpouectepai  YHBIMAACTBIPY
KOHE  KailiTa  yHBIMIACTBIpDY  OacKapyablH
aKmaparTblK JKYMECIH eHri3yre JailbIHIbIK
Ke3eHI peTiHae. AKNaparThIK JKOHE Oackapy
KYHWENIepIHIH PEHHKUHUPHUHTIHIH ~MIHACTTEpI.
Hotmwxkenepni tanmay jkoHe HIemIiM KaObUIIay.
busnec-tiponiecc  Tycimiri.  XKy#emk  xoba
peTiHae PEHMHKMHUPUHT TPOIECIH  XKy3ere
acelpy. CASE-texHonorusyiapplH  KOJAaHY.
CASE-texnonorusutapeiably, ~ koHe ~ CASE-
KYpaJJIapblHBIH ~ Heri3ri  TyciHikTepi. AX
eHri3yl yHbIMaacTeipy. KocimopbIHHBIH Jamy
CTpaTerusiChlH azipiey. KacinopslHHBIH
YUBIMIIBIK-(QYHKIIHOHAIIBIK MOJICITIH KYPY.

MH(OPMALILOHHOTO MPOJYKTA.
Crparernueckoe niaanupoBanue pa3sutus UT
nu MUC na obbekre ympapienus. tunbsl WC,

TEHACHIIUU ux pa3BUTHS. Bri6op
yYIpaBJICHYECKON nH(pOpMaITMOHHOM
CUCTEMBI. Knaccudukanums CUCTEM

aBTOMaTH3allMK YIPABICHUS HPEANPUATHEM.
[Ipunsatue pemenuit o npuodperenun UT —
npoaykra. [lonstue renaepa. Opranuzanus u
peopranuszanys ~ OW3HEC-TIPOLIECCOB  Kak
MOJIrOTOBUTEJIbHBIN JTan BHEPEHUS
YIPABJIEHYECKOU MH(}OPMALIMOHHON
CHCTEMBI. 3anaun PEUHKUHUPHUHTA
MH(GOPMAIIMOHHO-YTIPABIISIFOIINX CHCTEM.
AHanuz pe3yiabTaToOB M MPUHATHE PELICHUM.
[lonsatne  OusHec-mporecca.  Peanmzanus
mporecca  peMHKUHUPHUHTA B BUJIE
cucremHoro mnpoekra. Ilpumenenne CASE-
texHosoruil. OcHoBHble moHATHUA CASE-
texnonoruii 1 CASE-cpencts. Opranuzanus
BHeapenuss MC. Paspaborka cTpareruu
pa3BUTHS TPEIIPUSTHSL. [TocTpoenwue
OpraHU3alMOHHO-(QYHKIMOHATIBHON  MOJAEIH
PEIIPUSTHSL.

development. Choice of management information
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 scemexuwici / Pykosooumenv npozpammot | Prog

ramme manager

HMBanoBa U.B.

‘ HNBanoBa U.B.

lvanova I.V.
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AKIK bazoapramanay maxncipuoeci / Ilpakmuxa npozpammuposanus CAIIP / Practice of programming CAD

OKy maxcamut / Yueonasn uens | Purpose

MaructpanTtrapasl CAIIP FBUIBIM/IEI
KOKETCIHETIH  OarmapiiaMaiblK  KOMIIOHEHTIH
OHEPKACINTIK d3IpJieyre KaTbiCyFa JdaiibIHIAY,
CAIIP OarmapnamaliblK KOMIIOHEHTIH d3ipiey

[loaroroBka MarucTpaHToOB K YYacTHUIO B
MIPOMBIIIJICHHOW — pa3paboTke HAYKOEMKHUX
MPOrPAMMHBIX KOMIIOHEHT CAIIP,
MpUOOPETEHHE ONbITa MPOTPAMMHUPOBAHUS 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

OpTacChIHBIH Oipinae Oarmapiamaiay | OMHOH W3 cpex paspaborku mporpammubix | development environments
TOXKIpUOECIH alry kommoHeHT CATIP

Oxvimy nomuoiceci / Pesyiomamut 00yuenusn / Learning outcomes
Kyperbl corri askraranHan Kkeiiin 0Oidim | [Tociie  ycmemHoro 3aBepmenusi kypca | After successful completion of the course,
aJIymbLIap odyuarommecst OyayT students will be
— KYHemiK UHKECHCPHUSHBIH HETI3Tl | — TPUMEHSITH OCHOBHBIC nousitust | — apply the basic concepts of systems
tyciHikTepin,  AXOK  KyppUIBIMBI ~ MEH | CHCTEMOTCXHHKH, CTPYKTYPY u | engineering, the structure and classification of
knaccuukanusacein, AXOK Oarmapnamansik | knaccudukanuto CAIIP, Buasl obecnieuenus | CAD, the types of CAD software, the place of
kamTamacbiz ety  typuaepiH, AXOK-weig | CAIIP, mecto CAIIP B wunrerpupoBanubix | CAD in integrated systems, the relationship

OipikTipiireH xyuenepaeri opuasia, AXOK xone
TEXHOJIOTHSUTBIK JKoOanay KyWeJepiHiH e3apa
OaliIaHbICBIH KOJIJIaHY;

— aBTOMATTAaHBIPBUIFaH XKoOanmayIbIH
Kypamaac OeikTepi MeH 1Kl >KyHenepiH
o3ipieyne kyienep MeH 1IIKI KyHenepai

0o0BbeKTIre OarbITTAlFaH Tajjay *oHe jkolanay
ONIICTEPiH KOJIJaHy

cucremax, B3auMmocBs3b CAIIP u cucrem
TEXHOJIOTHYECKOTO MPOEKTUPOBAHNS,

— HCIOJB30BaTh  METOJUKH  OOBEKTHO-
OPUEHTHUPOBAHHOTO aHajm3a u
MMPOCKTUPOBAHUSI CHUCTEM M TOJCUCTEM TPH
pa3paboTke KOMIOHEHTOB M TMOACHCTEM
ABTOMATU3UPOBAHHOTO MPOCKTUPOBAHUS

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 kvickawa mazmynot / Kpamkoe codepacanue Kypca | Course summary

AXOK  OGarmapnamanbslk  koHE  akmaparTelK | [IporpammHoe u uadopmarmonHoe | CAD software and information support. General
KamTamacbi3 ery. JKammel koHe apHaiibl | obecrieuenne CAIIP. O6ume u ciermanbubie | and  special software programs. CAD design
KamTamachl3 ety Oarmapiamainapel.  AYK)K | mporpammbl o0eCIeYeHUSI. S3eiku | languages.  Application  software  packages.
xobanay Tinaepi. KoamanOansl Oarmapiamanap | mpoektupoBanus.  Ilaketsl  mpukiaaaasix | Modularity  of  programming in CAD.
nakerrepi.  AXOK-ma  GarmapiamanaynblH | IpOrpamm. MopnynsHoctb | Requirements  for  the  compilation  and
Moaynbaimiri.  barmapiamaneik  Moaynbai | mporpammupoBanus B CATIP. Tpebosanus k | documentation of the software module. Structural
KYpacThIpyFa KOHE KyXKaTTayFa KOWBUIATBIH | COCTABICHUIO " nokymentupoBanuto | design of programs. Examples of building special
tamantap. barmapiamanapasl  KypbUIBIMABIK | mporpamMmuoro — moayns.  Crpykrypuoe | EMF CAD software. The concept of a database, a
xobamay. OMO AXKK apnaiibl Oarmapiamaiislk | mpoekTupoBanue  mporpamMm.  [Ipumepsn | database  management  system.  Hierarchical,
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KaMTaMachl3 €Tyl Kypy Mblcanaapsbl. [lepextep
KOpbI, JIepeKTep KOpbIH Oackapy xyieci
TyciHiri. JlepexkrepaiH HepapXHsIIbIK, KEIUTIK
KOHE persUsUIBIK Mogenpaepi. OMO AXK
JepeKTep OaHKi. ABTOMAaTTaH IBIPBLIFaH
KOHCTPYKTOPJIBIK JK0OaNayaplH Kilm >Ky#eci.
HNHTepakTuBTi rpaduKaIbIK xKywuenep.
Mammnansik xobanay sxyienepi (CAD) xone
OenmexkTep i xKacay Kyienepi (e3i).
I'padukanblk  akmapaTThl — YCBIHY  TiJAEpI.
benmexkrepai  cumarray — Tiimepi.  OMO
OemeKTepin KYpy ITOPUTMICPiHIH
Meicaimaapel. AXKOK o3ipiey kKoHE JaMBITY
OOlBIHIIIa HOPMATUBTIK-TEXHUKAIIBIK KYXKaTTap.
Kanmer momimerrep. AXKIK Kypy *oHE HaMBITy
keseHaepi. Ecenrey KkemeHaepiHme KYMBIC
icTey Ke3iHAe eHOEK KOpray >KoHEe TIPIILUTIK
Kayircizairi macenenepi

MIOCTPOEHHUSI CIELHUAIBHOIO IMPOTPAMMHOIO
obecrieuenuss CAIIP DOMIIL. Ilonstue 6a3b
JTaHHBIX, CHUCTEMbl YIpaBlieHUs Oa3amu
naHHbIX.  Mepapxuueckue, CeTeBble U
peIsIUMOHHBIE  MOJENW  JaHHBIX. baHKu
mauaelx B CAIIP OMII. Iloxmcucrema
ABTOMAaTU3HPOBAHHOIO  KOHCTPYKTOPCKOTO
MIPOEKTUPOBAHUSI. HNurepakTuBHBIC
rpaduyeckue CUCTEMBI. Cucremsl
MamMHHOro npoekrupoBanust (CAD) wu
cucteMbl u3rotoBieHus geraneit (CAM).
S3bIKN MPEICTABIICHUS rpaduyecKoit
uHpopmanuu. SI3bIKM  OmMHCaHHS  ACTalu.
[IpumMepsl anropuTMOB MOCTPOCHUS JETANICH
OMIL HopmaruBHO-TeXHUYECKHE
JOKYMEHTBI 1O pa3palOTKe H Pa3BUTHIO
CAIIP. O6mue ceenenus. Ctagnu co3aaHus
n passurus  CAIIP. CocrosHue u
nepcnektuBel  pazgutus  CAIIP  OMY
Bompocsl oxpansl Tpyna u 0Oe30macHOCTH
KU3HENEATeNIbHOCTH  mpu  paboTe  Ha
BBIYMCIIMTEIIbHBIX KOMIUJICKCaX.

network, and relational data models. Data banks in
CAD EMF. Subsystem of automated design
engineering. Interactive graphics systems. Machine
design systems (CAD) and parts manufacturing
systems (SAM). 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 creation and
development. The state and prospects of
development of CAD EMU Issues of labor
protection and life safety when working on
computer systems.

Bazoapnama scemexuwici / Pykosooumenv npozpammot | Prog

ramme manager

HMBanoBa 1U.B.

‘ HMBanoBa U.B.

lvanova I.V.
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Pobomomexnuxaoazot scacanovl unmennexm / Uckycemeennwtit unmennekm ¢ pooomomexnuke / Artificial intelligence in robotics

Oky maxcamul / Yueonas yenw / Purpose

CTYJACHTTEPIIH JKacaHJbl HMHTEIUICKT JKOHE
POOOTOTEXHUKAIAFBI TarChIpMaIap bl
KOcTapjiay CajachlHIaFbl TEOPHSUIBIK — Oimimi
MEH MPaKTHKAIIBIK JaFAbUIAPBIH KAJBIITACTBIPY,
YKacaHIbl WHTEJUICKT TYCIHITIH, TE€HETHKAJIbIK
QITOPUTMACPAI,  OHTAMIAHABIPY  €CEemTepiH
IIery e F€HETHKAJIBIK ANTOPUTMACPIL
naigananyael, TAOUFU alrOpUTMICPIi, areHTTIH
HEri3ri  yFeIMAAphl MEH  aHbIKTaMaJlapbIH
KapacThIpy MOJICIBJICY, KOIT areHTTIK JKyHeep.

hopmupoBaTh y 00yJaronuxcs
TEOPETUYECKHE 3HAHHWS W MPAKTUYCCKHE
HaBBIKK B  00JacCTH  MCKYCCTBEHHOTO
WHTEJUIEKTa ¥ I[UIAaHUPOBAHWS 3a/Jad B
pPOOOTOTEXHHKE,  PAacCMOTPETh  IOHSITHE
HCKYCCTBEHHOTO HWHTEIUICKTa, TCHETUYECKUX
QITOPUTMOB, HCIIOJIb30BaHUE T'C€HETUYECKUX

aAJIropuTMOB JJIA PCUICHUA 3aga4
OonTuMHU3alu, CCTCCTBCHHLIC AJITOPUTMBI,
OCHOBHBIC TIOHATHA u OIIpCACIICHUA

AIrCHTHOI'O MOJCIUMPOBAHUS, MHOI'OAICHTHBIX
CHUCTCM.

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

namuoiceci / Pesynomamot o0yuenusn / Learning outcomes

Kypersl corTi asikraranHaH KeiiH Olrim
aJIylibLiap

- poOOTTHIK XKYleHi OacKapy TarchlpMaiapbIH/Ia
’KacaH/Ibl HHTEIJICKT ICTEePiH KOIIaHy

- POOOTTHIK KYHEHIH MiHe3-KYJIKbIH/Ia
WHTEIUIEKTIHI KaJIBIITACTBIPYIbIH HEr13r1
TOCUIIEPIH KONJaHy;

- ’KacaH/bl MHTEJUIEKT JXYHeJepiH, aHbIK eMec
JIOTHKAJIBIK 0acKapy »yHenepiH, NeHeTHKaJIbIK
ATOPUTMACPAl,  capanTaMaliblK O KyHenepai
KOHE HEHpPOHJBIK >KelliHl Oackapy XyienepiH
KYpy aJITOPUTMIEPIH KOJIIaHY.

IMocse ycmemHoro
o0yuarmuecs OyayT
- TNPUMEHATh METOABl  HCKYCCTBEHHOT'O
WHTEJUIGKTa B 3aJa4ax  yNpaBJICHUS
POOOTOTEXHUYECKOM CHCTEMBI

- WUCIOJIb30BaTh OCHOBHBIE TOJXOIBI K
(GOpMUPOBaHHIO  UHTEIUIEKTYalbHOCTH B
MOBEJIEHUU POOOTOTEXHUYECKON CUCTEMBI;

- IPUMEHATH aJTOPUTMBI TOCTPOEHHUS CUCTEM
HCKYCCTBEHHOTO WHTEJUICKTA, CUCTEM
YIPABICHUS c HEYETKOMN
JIOTHKOM, TeHETHYSCKHUX

AIrOPUTMOB, SKCIIEPTHBIX CHCTEM U CHUCTEM
HEMPOCETEBOTO YIIPABJICHUS.

3aBeplIeHUs] Kypca

After successful
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.

completion of the course,

Kypcmuiy kvickawa mazmynot / Kpamkoe cooepacanue kypca / Course summary

Kacanap! WUHTEJIEKT TypaJbl HET13T1
TycinikTep. Oliylay >KOHE MHTEIUICKT. JKacaHsl
UHTEJUIEKT  aHbIKTamachl.  TepMuHoOJIOTHS.
Xacanapl  MHTEJUIEKT  MOcCeNeciH  TYCIHY

ba3oBrie MOHSTHUS HUCKYCCTBEHHOTO
WHTEIUIEKTa. MBINIIEHne ¢ = WHTEIUIEKT.
OrnpeznenieHne HCKYCCTBEHHOI'O HMHTEIIEKTA.
Tepmunonorust. Ilogxoapl K NOHUMAHUIO

Basic concepts of artificial intelligence. Thinking
and intelligence.  Definition of artificial
intelligence.  Terminology.  Approaches to

understanding the problem of artificial intelligence.
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Tocuaepi. THIOPUHT TECTI KOHE WHTYUTHBTI
TOCUI. CUMBOJIIIBIK KO3Kapac. JIOTUKANBIK TACLI.
JKacaHnpl HMHTEIIEKT YATLIEpT MEH omicTepi.
[cuxukanbIk MpoLecTep/Ii CUMBOJIIBIK
Mozenbpaey. Taburu TuimepmeH >kymbic. AU
CaJlaChIHJIAFBl  3EpPTTEYNepAIH maiga  Ooy
TapuXbl KOHE Kazipri OarbITTaphl. MallHaIBIK
WHTEIUIEKT KoHE poOoToTexHmka. Kacaumbl
WHTEJUICKT  OJICTepiH  THOpPUATI  KOJAaHy.
bipnecin ecenTtepai memy ymmiH OipHere
KacaHJbl  WHTEIUIGKT  QNICTepiH  KOJJIaHY
MYMKIHJITH 3epTTey. ['eHeTuKaNbIK
ATOpUTMICP. | €HETHUKAJBIK aJrOPUTMICPIIH
Heri3nepi. ByimbIHFBIp  JOTHKA.  BYJIBIHFBIP
JIOTHKaHBIH HETi3T1 uzesapel KOHE
MPAKTUKAIBIK ~ KOJIAHBUTYBL.  CapanTamalibIK
xyienep. Herisri yreimpap. Capantamanbik
KyHenepai TaralbIHAAY. DKCIepTTiK
KyHenepin KYPBUIBIMAPBI. Kacanpr
HEHPOHIBIK kenmiep. HeHpoH koHE OHBIH
MOJICIIBJIEPI. MoOwibni  poOOTOTEXHHKAA
xKacaHIpl  HehpoHablk  xkenuepal  (ANN)
MpaKTUKANBIK ~KoijgaHy. PoOOTThIH  MiHe3-
KYJIKBIH/Ia HWHTEUICKT KaIBIITaCTHIPYABIH Oec
HETi3r1 ToCii.

MpoOJIeMbl UCKYCCBEHHOT'O MHTEJIEKTa. TecT

TprOopyHra ¥ HHTYUTUBHBIA  IIOAXOM.
CUMBOJIBHEIA moaxond. Jlormdyeckuii MOIXO.I.
Mongenu u MeTOAbl  HUCKYCCTBEHHOIO
nHTesiekta. CHMBOJIBHOE MOJEIHPOBAHHE
MBICIMTENIBHBIX  TpoueccoB. PabGora ¢
€CTECTBCHHBIMU A3BIKAMH. Hcropus
BO3HHUKHOBEHHUS u COBPEMEHHBIE

HarpaBJieHUus uccieqoBanuii B odmactu MU.
MamvHHBI HHTEIIEKT U pOOOTOTEXHMKA.
I'u6pugnoe UCIIOJIb30BaHUE METOJI0B
HUCKYCCTBEHHOIO0  HMHTelUiekTa.  M3ydeHue
IIPUMEHUMOCTH HECKOJIBKMX METOJI0B
HCKYCCTBEHHOTO UHTEIJIEKTa JUISt
COBMECTHOI'O pElIeHHs 3ajad. | eHeTndeckue
QJIITOPUTMBI. OcHoBBI TFE€HETUYECKUX
anroputmoB. Hederkass noruka. OCHOBHbIE
UJEU U NMPAKTUYECKOE IPUMEHEHUE HEUETKOM
JIOTUKH. OKCIEPTHBIE CHCTeMBl. ba3oBbie
noHsaTHs. Ha3zHaueHHe SKCIEPTHBIX CUCTEM.
CrpyKTypbl JKCIIEPTHBIX CHCTEM.
HckyccTBeHHBIE HEMpOHHBIE ceTH. HellpoH u
ero Mozenu. IlpakTudeckoe mNpuMEHEHHE
uckyccrBeHHbIX HeipoHHbIX cereid (MHC) B
MOOMIIBHOM poGoToTexHUKe. [ITh OCHOBHBIX
MOJIX0/I0B K bopMHUpPOBaHHIO
MHTEJJIEKTYaJIbHOCTH B MTOBECHUN POOOTa.

Turing test and intuitive approach. symbolic
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.

bazoaphama scemexwici / Pykoeooumens npozpammut / Prog

ramme manager

HNBanosa U.B.

\ HNBanoBa U.B.

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

OKy makcamut / Yueonasn uens | Purpose

Maructpantrapaa loT-ta MammHanbK OKBITY
Heriznepi OOWBIHIIA TEOPUSAIBIK OUTIM  MeH
MPAKTUKAIBIK JaFablIapbl KaJIbIITACTHIPY
MarucTpaHTTapAblH IoT-pa MallUHAJIBIK
OKBITYIIBIH ~ KYpaJlAapblH, MOJENbJIEpl MeH
o/licTepiH MEHrepy, COHAal-aK JepeKTepi
3eprreymr (data scientist) )koHe MaTEeMaTUKAJIBIK
MOJICTIBACPAl  Q3IpIeyIni, IEepPeKTepal Talaay
o/licTepl MEH aNrOpUTMIEPIH MEHIEpY

dopmupoBaHue y MarucTpaHTOB
TEOPETUYECKUX 3HAHUM U MPAKTUYECKUX
HaBBIKOB 110 OCHOBaM MAaIIMHHOI'O OOYy4eHUs
B IoT, OBJIAJCHUE MarucTpaHTamu
UHCTPYMEHTApUEeM, MOJEJISAMU U METOJaMH
MamuHHOrOo oOyuenuss B loT, a Takke
IpUOOpETeHHEe  HAaBBIKOB  HCCIIEI0BaTeNs
nanHpix (data scientist) u paszpaboTumka
MaTeMaTUYeCKUX  MOAEJeH, METOAOB U
QITOPUTMOB aHAJIN3a 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.

Homuiceci / Pezynemamol 00yuenusn / Learning outcomes

OKbimy
Kypersl corTi asikraranHaH KeiiH Olrim
aJIylibLiap
- IoT xyiieciHme  MalIMHAIBIK  OKBITY
ANTOPUTMJICPIHIH aicTeMeliK HeTi3/1epiH
naiifajiany;
— JoT Kylhecinae MAaIITHAJIBIK OKBITY
aJITOPUTMJIEPiHIH HOTHXKENEpiH
BU3yalIHM3anusiay;

— 3epTTey TamchipMachiHa coiikec keneTiH [oT
KYyHeciHie MaIIMHAJBIK OKBITY OAICIH TaHjay,
HOTHOKENIEpIl TYCIHIIPY

IMocse ycmemHoro

o0yuarmuecs OyayT
— HCIOJIB30BaTh METOJ0JIOTMYECKUE OCHOBBI
JITOPUTMOB MalIMHHOTO 00y4eHus B [oT;

— BH3Y&JIHW3UPOBATh pe3yJbTaThl PabOTHI
QJITOPUTMOB MalIMHHOTO 00yuyeHus B [oT;

— BBIOMpPATh METObl MALIMHHOTO OOyYeHUs
B IoT, COOTBETCTBYIOIINE
HCCIIEI0BATEIbCKON 3azaye,
MHTEPIPETUPOBATH MOTYyUEHHBIE PE3YIbTAThI

3aBeplIeHUs] Kypca

After successful
students will be
— use the methodological foundations of machine
learning algorithms in 1oT;

— 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

Kypcmoty koickawa mazmynot / Kpamkoe cooepacanue kypea | Course summary

[oT memiMaepi yIIiH MalIMHANBIK OKBITY.
MamuHaMeH OKbITyFa Kipicrie. MaliHaIbIK
OKBITY ecenTepiHiH Typiaepi. 3 MamumHamen
OKBITY/BIH HET13r1 TypJiepi. MaluHaNbIK OKbITY
MOJICNIB/ICPIHIH  HETI3Ti  anroputMmzaepi. EH
KaKblH K KepuIiep oici OOHBIHIIA JKIKTEY,

yaritepaiy — canmaceiH  Oaramay.  lllemnim
aFalIbIHbIH KIIACCU(PUKAIUSCHI. Alikac
BaJIAJAIHs. Data Mining KyHeCiHaer1

Mammnanoe o60yuenune ansa loT pewenuil.
Beenenne B wmammHHOe oOydeHue. Tumbl
3a1a4 MamuHHOrO oOyuyeHusi. 3 OCHOBHBIE
BUIBl MamIUHHOTO 0O0y4yeHus. OCHOBHBIE
QITOPUTMBI MOJICJICH MAITUHHOTO OOYYCHHS.
Knaccudpukanus wmeromom k  Ommkaimmx

cocellel, OIleHKa  KadecTBa  MOJeEJIeH.
Knaccudukanus  pemarommm — JAEPEBOM.
Kpocc-Banupanus. Mertoasl  NOCTPOEHUS

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.
Decision tree classification. Cross validation.
Methods for constructing decision trees in
classification problems in Data Mining. Linear
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KJIaCCU(PUKAITHSITBIK ecenTepaeri LIENTM
aramtapblH  Kypy  omicrepi.  CBI3BIKTBIK
KJacCUpUKaLUg KOHE perpeccus MOJAENbIepi.
JlorucTukanblk perpeccuss MOJETIH KOJJIaHBII
KikTey. TOJBIK KOCBUIFaH HEHPOHABIK >KEi.
KenkabarTsl mepHentpoH KeMeriMeH JKIKTey.
Makkamnox-ITurrc HEUPOHIBIK MOJIenl.
Hetiponaap st 6encenaipy (yHKIHACHL
Hetiponaplk >xemnini okpITy. KaTeHi kepi tapary.
OnTtumuszatopnapasl  opHary.  HelpoHIbIK
XKeNiHiH kanra OeiiHenenyi. HelipoHabIK KemiHi
MaTEeMATHKAIBIK (QYHKIUS PETIHIE KOpceTy.
Kaiitananarsin HEHPOHIBIK HKEILep.
CyperTepliiH CEeMaHTHKAIBIK CETMEHTAIHSICHI.
CeMaHTHKAJBIK CErMEHTAllMs Typallbl TYCIHIK.
KOJTAYIIbI )KOHE JCKOIeP.

JIEPEBHEB peneHuit B 3aJadax
knaccudukanuu B Data Mining. Jluneiinbie
MOJIeIM  KJIacCU(UKAMM U PErpeccHH.
Knaccupukanuss ¢ moMOmBIO  MOJENTH
Joructudeckon perpeccuu. IlomHocBA3HAs
HeilponHass  cerb.  Kmaccudukamms ¢
IIOMOILIBI0  MHOTOCJIOMHOIO  IEPCENTpOHA.
Mopens  HeiipoHa — MakKamnoka-IIurrca.
OyHKIMA aKTUBaMM HeWpoHa. OOyueHue
HEHPOHHOM CeTH. Ob6partnoe
pacrpoctpaHenue  owmmOku.  Hacrtpoiika
ontumusaropoB. IlpeacraBnenue HeipoceTu
B mamATH. lIpeacraBieHue HeHpOCETH Kak
MaTeMaThudeckoil QyHkmun. PexyppeHTHBIE
HEHPOHHBIE CETH. CemaHTH4eckas
cerMeHranus n300pakeHui. [TonsTne
CeMaHTH4YecKoi cermeHTauuu. Encoder wu
Decoder.

classification and regression models. Classification
using a logistic regression model. Fully connected
neural network. Classification using a multilayer
perceptron. McCulloch-Pitts neuron model. Neuron
activation function. Neural
Backpropagation of an error. Setting up optimizers.
Representation of the neural network in memory.

Representation

of a neural

network training.

network as a

mathematical function. Recurrent neural networks.
Semantic segmentation of images. The concept of
semantic segmentation. Encoder and decoder.

Bazoapnama scemexwici / Pykosooumens npozpammot | Prog

ramme manager

HNBanoBa N.B.

‘ HMBanoBa 1U.B.

lvanova I.V.
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Poboommul mexnukaoazol aKknapammaolk, KYpuliazolaap syncone yxeyienep / Ungpopmayuonnsie ycmpoiicmea u cucmemul 8 pooomomexnuxe /

Information devices and systems in robotics

OKy makcamut / Yueonas uenw | Purpose

PoOoTTapaplH akmaparThlK KYpBUIFBUIAPhl MEH
KYHENIepIH, OJIApJBIH CE3IMTall AJIEMEHTTEPIH,
eJey cyirbanapbl MEH KYIEHTKIIITEPiH KYpy

N3yuenune IIPUHLIMIIOB IIOCTPOEHUSI
MH(OPMALIMOHHBIX ~ YCTPOHCTB U  CHCTEM
pOOOTOB, WX YYBCTBUTEIBHBIX 3JEMEHTOB,

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

npuniunrepin OKy; Typil JaTYUKTEpAi KYpy | M3MEpPHTENbHBIX  cxeM u  ycuiutenei; | consideration of the physical principles used in the
Ke3iH/Ie KOJIZIAHBUIFaH (Gu3MKaIbIK | paccMOTpeHHe  (u3MYecKMX  OpUHIMIOB, | Creation of various sensors, the study of
Karu1aTTap bl KapacTeIpy, ce3iMTall | MCIOIB30BaHHBIX MPH CO3MaHMK pa3audHbix | Mmathematical dependencies that allow calculating
ANEMEHTTEPIIH HET13r1 napaMeTpliepiH | JaTYHKOB, U3Yy4CHUE maTemarudeckux | the main parameters of the sensitive elements. The
ecenTeyre MyMKIiHIIK OepeTiH MaTeMaTHKaJbIK | 3aBUCHMOCTEH, MO3BOJISIONIMX paccuuThiBath | role of information devices in increasing the level
TOYSNAUTIKTepAl 3epTTey. AMaMHBIH POOOTIICH | OCHOBHBIC  MMapaMeTpbl  4yBCTBHTENIbHBIX | Of human-robot communication
KapbIM-KaThIHAC JICHreHiH apTTBIPYIarbl | SJICMEHTOB. Poib UH()OPMAITMOHHBIX
aKIapaTTHIK KYPBUIFBLIAPIBIH POl YCTPOWCTB B IOBBIMICHUH YPOBHS OOIICHHS
YeJIoBeKa ¢ poO0OTOM

Oxvimy namudiceci / Pezynomamul 00yuenus / Learning outcomes
Kypcerbl carri asikrarannaH keiiin Outim | [Tocie ycmemnoro 3aBepuieHusi kKypcea | After successful completion of the course,
aJrymbLiap odyuarommecst OyayT students will be
— pOoOOTOTEXHHKAIA KOJIJIAHBUTATBHIH | — ONPEIeIIsATh ycrpoiictBa | — determine the devices of information sensors
aKMmapaTThlK CEHCOPJApAbIH  KYPBUIFbIIAPHIH | MH()OPMAIIMOHHBIX JaTYHUKOB, MpuMeHseMbIX | used in robotics;
aHBIKTAY, B POOOTOTEXHHUKE; — use methods for selecting and coordinating

— KYPbUIFBUIAPMCEH aKIIapaTThIK MOI[y.]'ILI[epI[i

TaH/1ay XKoHEe YHJIeCTIpy o/liCTepiH KOJAaHY;
— aKmapaTThIK KYpBUIFBUIAD MEH IKyHenep

JKOHE OJIapJbIH JKYMBIC >KarJaniapbl TypaJibl

AKIapaTThbl Ta6y, JKUHAKTAy JXKOHC TaJIAay,

— CEHCOpJIapJaH KeJIETIH aKmapaTThl CaHJbIK

OHICY 1 Kysere HETi3T1

ANTOPUTMACPI] KOITaHy

achIpaThiH

— HCIONIB30BaThb ~ METOAbl  BblOOpa U
COIJIACOBaHUSI MH(POPMALMOHHBIX MOJYJEH ¢
YCTpONCTBaMU;

— HaxoguTh, 00001IaTh M aHAJIM3HPOBATH
uHpOpMaINIo 00 MH(POPMAIMOHHBIX
YCTPOWCTBAX M CHCTEMAaX W YCIOBHSAX HX
JKCIUTyaTaIuH;

— TIPUMEHSTH OCHOBHEIC QIITOPUTMBI,
peanu3ylonme — YUCICHHYIO 00paboTKy
nH(pOpMaInH, MOCTYNAIONIEH ¢ JaTYMKOB

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

Kypcmoin kbickawa mazmynst / Kpamxoe cooepacanue kypca | Course summary

PoboToTexHuKa, MeXaTpOHHKA KOHE
aKmaparTelK >kyienep. Herisri yreiMpap MeH

PO6OTOTCXHI/IKa, MEXaTpOHUKaA n

nH(popManmoHHble  cucteMbl.  OCHOBHBIE

Robotics, mechatronics and information systems.
Basic concepts and  definitions.  General
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aHbIKTaMasap. AKnapaTThIK-eJIIey
KYHENIEpiHIH  CEHCOpJaphl  Typajbl  HKaJIIbl
maomimertep.  JlaTuyumkrep  JKOHE  OJApIbIH
cumnarraMaiapbl. OIIiey Mpoleci. aKmaparThIK
MoJieb. AKIapaTThIK KYHEIepAiH IeMEeHTTEPI.
KUHECTETUKAIBIK ceHcopnap. OpHamacy >XoHe
OpPBIH ayBICTBIPY CeHcopiapbl. Pe3ucTuBTiK
MO3UIUSL  CCHCOPJAphl.  DJIEKTPOMArHUTTIK
no3unusi cercopiapbl. JKbUIIaMIBIKTBI JKOHE
JTMTHAMHAKAJTBIK dakroprap/Isl eJIIIIeY.
KbmpaMapelk — ceHcopiiapbl. AMWHBIMAIbl  TOK
taxoreHeparopiapsl.  OpHamackaH  KepAiH
aKmaparTelK OkyHdenepi. OpHalackaH KepIiH
TEOPUSIIBIK ~ Heri3nepi. Panuanus  OarbITHIL.
Monynauus ~— KOHE  CUTHAJIIBI  aHBIKTAYy.
DNEeKTPOMArHuTTIK ~ OpHANACTBIPY  JKyierepi.
MaruutTtik opHanacy kyienepi. JlaTumkTep
KOHE  aKyCTHKAIBIK  OpHAajacy  IKyHemepi.
Hudpnbik np10bic a3y Herizaepi. ONTHKAIBIK
OpHANACTBIPY JKyHenepi. Jlazepiik ONTHKAIBIK
OpHANACTHIPY KyHenepi. beitneni
KaJIBIITaCTRIpy JKoHE Oepy Herizzaepl. beiine
CUTHaJI Typaibl TycCiHIK. TakTtuibai sxyienep.
baiinanpic  XoHE  OHBIH  EpEeKILIEeTIKTEPI.
TakTunb/i CEHCOPINBIK KOHE KOHTAKTLI KBICHIM
ceHcopiiapbl. TakTHIIB/II CBIPFaHAY CEHCOPIIapHhI.

MOHSTUA U onpenenenusi. O0me cBeeHus o
naTdukax HMH(DOPMAIMOHHO-U3MEPHUTEIIBHBIX
cucteM. JlaTuuku U UX XapaKTEPUCTHUKU.
IIponiecc  m3mepenwmii. HubopmanmonHas
MOJENb.  DJeMeHThl  HH(OPMAIMOHHBIX
cucreM. Kunecrernueckue JATYUKH.
JlaTuuky  TOJIOKEHUSI U TMEePEMEIICHHUS.
PesuctuBHbIC JTATIUKU TIOJIOKCHHUS.
DNEeKTPOMAarHUTHBIE JATYUKU TIOJIOKEHUS.
N3mepenne CcKOpOCTH W JUHAMUYECKUX
(bakTopoB. Jatuuku CKOPOCTH.
TaxorenepaTopsl EPEMEHHOT0 TOKa.
JlokanroHHble HWH(OPMAIIIOHHBIE CHUCTEMBI.
Teopernueckue OCHOBBI JIOKAIUH.
Hampasnennocts usnydenus. Moaynsuus u
JNCTCKTUPOBAHUE CHTHAJIOB.
DNEeKTPOMAarHUTHBIEC JTIOKAIMOHHBIE CHCTEMBI.
MarauTHbIe JIOKAITMOHHBIE CHCTEMBI.
JlaT4uKH ¥ CUCTEMBI aKyCTUUYECKOM JIOKAIIHH.
OcHOBBI 1 poBoi 3amucu 3BYyKa.
OnTuueckue JIOKAI[MOHHBIE CUCTEMBL.
JlazepHbIe ONITUYECKHE JIOKAITMOHHBIE
cuctemMbl.  OcCHOBBI  (OPMUPOBAHHS U
nepenayn  uzoOpaxeHus.  [lonstue o
Buaeocuraie. CucTeMbl TaKTUJIHHOTO THIIA.
Konrtakt u ero ocobenHoctu. TaKTHIbHBIC
JMATYUKN KacaHWS W KOHTAKTHOTO JaBJICHHSI.
TakTunbHBIC JATYUKH MPOCKATb3bIBAHUS.

information about sensors of information-
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.

Bazoapnama scemexuwici / Pykosooumens npozpammot | Prog

ramme manager

HNBanoBa 1U.B.

HMBanoBa N.B.

lvanova I.V.
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Foinvimu-aoicmemenik npakmuxym / Hayuno-memoouuecxkuit npakmuxym / Scientific methodological workshop

OKy makcamut / Yueonasn uens | Purpose

MaruCTpaHTTapabl

OpbIHIAayFa JalbIHIAY:

MakcaTbl ~MEH  MIHJETTEepiH,

JoNenaeMernepii JKuHay.

FBUIBIMH-3EPTTEY
’KYMBICBIHBIH dPTYPJIi TypJiepi MEH HbICAHapbIH
FBUIBIMH  3€PTTEYIiH
olicTeMeriK
anmaparbliH aHBIKTAy, 3€pTTEY XKYpri3y, 3epTTey
TaKbIPHIObl OOWBIHINIA TIKIPUOE Kacay IKOHE

IIOATOTOBKAa MAaruCTpaHTOB K BBIIIOJHCHUIO

pa3nMuYHBIX BUIOB uU  (HopM  HaydHO-
HCCIIEIOBATENLCKON  paboThI:  OIpe/escHue
Head M 3a7a4d,  METOAOJIOTMYECKOro
arrapara Hay4HOT' O HCCIIEIOBAHUS,

IpOBCACHUC HCCHCHOB&HHﬁ, OKCIICPUMCHTA U
c6opa JOKa3aTCJIbHBIX JOAaHHBIX IIO0O TEMCE
HUCCICIOBAaHU.

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

Homuiceci / Pezynemamol 00yuenusn / Learning outcomes

Kypersl corTi asikraranHaH KeiiH Olrim
aJIylibLiap

— 0acbUlBIM  TaJlanTapblHA COHMKeC
MaKajanapabl peciMaey epexernepid KoIany;
— FBUIBIMU
KYMBICTapblH HOTHXKEJIEepiH KoHpepeHuusiap
MEH CEMHUHapjapAa Makajajlap MEH HIOoIyJap

TypiHze 6asHaay

FbIJIBIMHN

3CPTTCYJICD MCH  IPAKTHUKAJIBIK

IMocse ycmemHoro
o0yuarmuecs OyayT
— TIPUMEHSTh paBuiia
Hay4HbIX CTaTe, B
TpeOOBaHUSMU U3IAHMUS;
— M3J1araTh pe3yabTaThl Hay4HBIX
WCCIICIOBAaHUH M TPAKTUYECKHX pPadOT B
dbopme crareld 1 0030pOB Ha KOH(PEPEHIUAX
U CeMHHapax

3aBeplIeHUs Kypca

odopmIteHUs
COOTBETCTBHH  C

After successful
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

completion of the course,

Kypcmory koickawa mazmynot / Kpamkoe cooepacanue kypea | Course summary

3epTTey OpeKeTiHIH aHbIKTamMachl. FBUIBIMHBIH
aHbIKTamMachl. FeuibiMu MekTen. FouibiMu GarbIT.
Fouteivu  3eprrey.  3epTTey  JKYMBICBIHBIH
onmictemeci. FBIIBIME 9fic Typaibl TYCIHIK.
3epTTey/iH Kallbl JJOTUKACHI HKOHE KYPbUIBIMBL.
3epTTeylniH  TEePMUHOJOTHSIIBIK  ammaparsbl.
[IprFapManIbLIbIK ounaybl
onicTepi. JluccepTanusibIK 3epTTeyaiH
o/icTeMeNiK cunarraMachl. FrulbIMu 3epTTeyaig

aNropuT™Mi  KoHe KeseHjaepi. I[IpoGnemanbix
KaFgalIpl  aHBIKTay.  FBUIBIMH  THIIOTE3a.
FoutbiMu  3eprreynep MeH Oiumim  Oepyzeri

omictemenik Tocimaep. JKyhenik Tocin. Feutbimu

oencennipy

Omnpenenenne
JeSITENIbHOCTH.

Hay4YHO-MCCIEA0BATEIbCKOMN

Omnpenenenne HayKH.
Hayunas mkosa. HaywyHoe HampasiieHHE.
Hayunoe  wuccinemoBanue.  Mertogonorus
Hay4YHO-HCCIIeI0BaTENbCKON paboTHI.
[TonsTre HayyHoro Metona. OOIas JOoTUKa U
CTPYKTypa HCCIIeIOBaHUS.
TepMUHOIOTMUECKUI annapar UCCIIeIOBAHNUS.
MCTO}IBI aKTUBHU3alln TBOPYECKOT'O
MBIIICHHUS. MeTtononornyeckue
XapaKTePUCTUKU JTUCCEPTAI[MOHHOTO
uccaeAoBaHusl. AJIITOPUTM U 3Talbl HAYYHOTO

uccnepaoanus.  OnpeneneHne NPoOIEMHOM

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
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3epTTey OSTUKACBIHBIH MNpUHOUNTEpi. FhuabiMu
Makana JaibiHaay. Makama jkasy epexenepi.
Makanara pedepar xazy. JluccepTalusiibK
JKYMBICTBI JalbIH/IAY.

CUTYalUH. Hayunas TUIIOTE3A.
Meroaonoruueckie MNOAXO0Abl K HaydyHOMY
UCCIEeIOBaHUIO U 00pa3oBaHu0. CHCTEMHBIH
noaxon.  [IpuHUUIBI  3TUKM  HAYYHOTO
nccnenaoBanus. [lonroropka Hay4yHOH CTaThU.
[IpaBuna wHanucanua cratbu. Hanucanue
aHHOTAIUU K CTaThe. Odopmrenue
JIMCCEPTAITMOHHON pabOTHI.

writing rules. Writing an abstract for an article.
Preparation of dissertation work.

Bazoaprama scemexuiici / Pykosooumenw npozpammet | Prog

ramme manager

HNBanosa 1.B.

HMBanoBa U.B.

lvanova I.V.
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