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Kipicne

OJNIeKTUBTI TIOHJEP KaTaJoTbl OKBITYJABIH KPEIUTTIK JKyHeci OolbIHIIA
KYPacCThIPbIJIaAbl. OJIEKTUBTI TIOHJEP KaTajJoTbl JKYMEJIICHreH TaHaay OoMbIHIIA
TIOHJIEP TI31MiH YKOHE OJIap IbIH KbICKA CHUIIaTTaMacChlH KapacThIPaIbl.

MarucTpaHT MaMaHIBIKTapJbIH MIHAETTI KOMIIOHEHT/’)KOFapbl OKY OpPHBI
KOMITOHCHTIHIH  TOHJEPIH MEHIepyMEH KaTap, YCHIHBUIBIIT OTBIPFaH TaHIay
OOWBIHIIIA TTIOHIEP/I1 TAHIAIT aTyhI THIC.

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

Kypmerri maructpant! bimim Oepy TpaeKTOPHUSACHIHBIH O1pTYTAaCTHIFBIHBIH
oimacteipbutybl  Ci3fiH OoJialllakTa MaMaH pPEeTIHJE KOCIOM JallbIHABIFBIHBI3IBIH
JIEHrel1HEe BIKIaJ €TETIHIH €CTE€ CaKTaybIHbI3 KEPEK.

BBenenue

[Ipn kpenuTHONW TEXHOJOTMU OOyueHus pa3pabaTbiBaeTCsl  KaTajor
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 H3yYEHHUSI IUCUUILIIMHBI KOMIIOHEHTA 110 BBIOODY.

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

YBaxaemble MaructpaHTbl! BaXHO NOMHHUTB, YTO OT TOrO, HACKOJBKO
MpOJlyMaHHOW | 1IeiocTHOM Oyner Baima oOpasoBaTenbHas TpaeKTOPHS, 3aBUCHUT
ypoBeHb Bareit npodeccrnonaabHOM MOATOTOBKH, KaK OYyIyIIEeTo CIeIHaInCTa.

Introduction

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

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

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

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



CemecTp O0iibIHIIA 3JIEKTUBTI MIHAEPai 06.1y /

PacnipenesieHne 3J1eKTUBHBIX THCIHILIAH Mo ceMecTpam / Distribution of elective

COUrsSes by semester

Kpenutre | Axanemus
p caHbI / JIBIK
Kon-Bo Ke3eH/
[Tonnin aTaysl / HaumenoBanue nucrumiuabl / The name of the discipline KpEAUTOB/ Axkan
Number of | mepuon/
credits Academic
period
I'AXK >xacay xKypangaps / 5 1
WNuctpymenTapuii paspadorku ['MC /
GIS development toolkit
BynrTel 6Garmapiamanay / 5 1
O6nauHoe mporpaMMupoBaHue /
Cloud programming
PobGoTTanapipbuiFaH xyiienep MeH KYpbUIFbLIAPIbI MOJIEIIICY KOHE 3epTTey / 5 2
MonenupoBaHue 1 Ucciae10BaHuEe pOOOTU3NPOBAHHBIX CUCTEM U YCTPOUCTB /
Modelling and research of robotic systems and devices
barnapnamanap/sl Tanaay sxoHe BepupuKanmsiay / 5) 2
Bepudukanus u ananus nporpamMm /
Verification and analysis of programs
HetipoxommberoTepiep / 5 2
HeiipokommbroTepsr /
Neurocomputers
Kaszipri Mmukpormnporieccopiap/ sl THIMII OaFaapiamanay / 5 2
O¢dexTuBHOE TPOrpaMMUPOBAHIE COBPEMEHHBIX MUKPOIPOLIECCOPOB /
Efficient programming of modern microprocessors
PoGotranabIpbuIFran KeleHaepai 6araapinamanay / 5 2
[IporpamMmmupoBanue poOOTU3MPOBAHHBIX KOMILIEKCOB /
Programming of robotic systems
DNEeKTPOHUKA KOHE CEHCOPIIBIK TEXHOJIOoTUsIIap / 5) 2
DJEeKTPOHUKA U CEHCOPHbIE TEXHOJIOTUH /
Electronics and sensor technology
Ickeprik ka3ak Timi / 5 2
JlenoBoii ka3aXxCKUM SI3bIK /
Business Kazakh language
binim G6epyni xekenenaipy /
[Tepconanuzanus oOpa3oBaHus /
Personalization of education
ApHaiibl MaKcaTTap YIUIiH meTen Tt /
WNHocTtpaHHBIN S3BIK IS CHIEIUATBHBIX TeNel /
Foreign language for specific purposes
’Kobamnapnel 6ackapy/IbIH Ka3ipri TEXHOJIOTHUSCHI /
CoBpeMeHHbIE TEXHOJIOTUH YIIPaBJICHUS TPOEKTaMH /
Modern technologies of project management
ByntThI TEXHONMOTUSANIAP B A AANAHY / 5) 2

Hcnoap3oBanue 00IavHBIX TEXHOIOTHH /
The use of cloud computing




HNHTepHeT TeXHOIOTHsIIAPHI /
WHTepHeT TeXHOIOTHH /
Internet technology

WuTennextyanasl JapbIHABI O1TiM alymIbUIapabH 1aMyblH 0acKapy /
VYnpaBieHrue pa3BUTHEM HHTEIUICKTYAJILHO OJITAPEHHBIX 00YyJaroIuXcs /
Managing the Development of Intellectually Gifted Learners

OKy ic-opeKeTiHIH HHHOBAIMSUIIBIK (hopMajiapbIHbIH 9icTeMeci /
MeToo510r1si ”HHOBAIIMOHHBIX (hOpM Y4eOHOH JeATEIbHOCTH /
Methodology of Innovative Forms of Educational Activity

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 aAPHAJIFAH JIEKTHBTIK MOHAEP / DJIeKTUBHbIE THCHUILIAHGLI 115 1 roxa odyuenusi/ Elective courses for

year 1
TAX scacay Kypanoapot / Hncmpymenmapuii pazpabomxu F'HC / GIS development toolkit
OKy makcamut / Yueonas uens | Purpose
['eoakmapaTThiK KochiMIaiapabl | CucremMaTuueckoe wu3ydeHue ocobenHocted | Systematic study of the programming features of
Oarmapiamainay epeKIIeTiKTEPiH XKy#eni | mporpaMmMmupoBanus  reoumHgpopmannoHHbix | geoinformation applications
3epTTey TIPUJIOKEHU I
Oxbrmy namuorceci / Pesynemamut 06yuenus / Learning outcomes
Kyperbl corri askraranHan Kkeiiin 0Oidim | [Tociie  ycmemHoro 3aBepmenusi kypca | After successful completion of the course,
aJymbLiap odyuarommecst OyayT students will be
— TAX  nmaiimananyablH ~ MakcaThl ~ MEH | — ONpeAessITh Ha3HaueHWe W BO3MOXKHOCTH | — determine the purpose and possibilities of using
MYMKIHIIKTE€PiH aHBIKTAY; npumenenns [ UC; GIS;
— KCHICTIKTIK Tajujay, Cypayasl KOJAaylbl | — MPOBOAWTH MPOCTPAHCTBEHHBIM aHanu3, | — t0 carry out spatial analysis, query support and

’KOHE TaKbIPBINTHIK KaOaTTap/Abl KaIbIITACThIPY,
SHT13Y/IIBIFapyIbl KY3€Te achIpy;
— aHaJIOTTHIK KoHE
CTEPEOILIOTTEPACH,
MOJIIMETTEP/ICH, a’podoTocypeTTepieH,
AJIEKTPOH/IbI TEOIOJUTTEPIEH aJIbIHFaH
MOJIIMETTEP/IEH AJIbIHFAH aKMapaTThl OHJEY;

— TI'AX xonganGanapbIH KypacThIpy

aHAJIUTHUKAJIBIK
CIIyTHHUKTIK

MoJIep)KKa  3ampocoB  u  (opMupoBaHHE
TEMATHYECKHUX CJIOCB, BBOJI/BBIBOI,

— o0OpabarbIBaTh uHbopmaIuto,
MOJIyYEHHYIO oT aHAJIOTOBOTO u
AQHATUTUYIECKOTO CTEpEoIuIoTTEPA,
CIYTHUKOBBIE JIaHHBIC, a’pO(POTOCHUMKH,
JAHHBIC OT JICKTPOHHBIX TE€OIOJIUTOB;

— COCTaBIIATh  MPUKJIQJHBIE  MPOTPAMMBbI
I'MC

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 mazmynot / Kpamkoe codepicanue kypca | Course summary

Kipicrie. I'eoakmapaTThik kyiienepaeri Herisri | Beexgenue. OcHOBHEIE TEPMHHBI B | Introduction. Basic terms in geoinformation
tepmuHaep. KeHICTIKTIK aepekTep Mojenbaepi. | reonHpopManuoHHbix cuctemax. Mogenu | Systems. Spatial data models. Concepts about
Onmiey, Oakpliay, 6aKbpUIay Typajibl TYCIHIKTEp. | IPOCTPAHCTBEHHBIX JaHHBIX. IllonsaTuss o0 | measurements, observations, monitoring.
'AXK kmaccuduKanmscsl jKOHE OJIapbIH JaMy | U3MepeHusx HaOmoaeHusx, wmouutopunre. | Classification of GIS and the process of their
npoueci. ['AX kypputbiMbl uHTerpauumsuianrad | Knaccudukanmms I'MC  w  mpomecc  wux | development. Structure of GIS as an integrated
Kyite peringe. ['eoakmapaTThlK — JKyienep | pa3BHTHSL. Crpykrypa rmc kak | system. Basic elements of the structure of
KYPbUIBIMBIHBIH HeTi3r1 DIIEMEHTTEpI. | MHTerpupoBaHHOi  cuctembl.  OcHoBHbIe | geoinformation systems. The use of databases in




I'eorpadusiibik aKnapaTThIK KyHenepe
MoliMeTTep KOpbiH  maipanmany. ['AXK-ma
capanTaMalIblK JKYHenepAl KoJimaHy, OpTypdi
MOTIMETTEP/Il OHJCY KOHE MOJCINBILY SJIICTEpI.
Kazipri TAX ¢ysakouonangeirel.  Kazipri
yakpiTTa Oap ['AXK-ra mony »XoHE OlapiabIH
(GYHKIMOHANABIFEI ~ MEH  MakcaThl.  backa
ABTOMATTAaHABIPBUIFAH JKYHENep apachIHIAFbI
I'AXK opubl. Kazipri yakpITTa KOJJaHBUIATHIH
merisri ['AXK makerrepi JkoHE  OlapibIH
curarramaiapel. barmpapiiamaliblk KaMTamachl3
eTyal xolanay KoHe eHTi3y. AKayiaapra Te3iMIi
RTS EHT13y YIIiH KOJITAHBLIATHIH
OarapiamMalbIK jKacaKTaMaHBI 93ipJiey aicTepi.
aKayJsapra Te3iMJli apXUTEeKTypaiap.

AJIEMEHTHI CTPYKTYPbl T'€OMH(OPMALMOHHBIX
cucreM. Mcnonp3oBanue 0a3 JaHHBIX B
reonH(OpMalMOHHBIX CUCTEMAX.
[Ipumenenue skcneptHeix cucreM B ['HC,
METOJIOB 0OpabOTKH pPAa3IMYHBIX JaHHBIX U
MO/IETTUPOBAHUSI. OYHKIIMOHATBHBIC
BO3MOKHOCTH coBpemMeHHbIX [MC. O0630p
I'C cymecTByOmMX B HACTOSIIEE BpeMs U

uxX  (yHKIMOHANBHBIE  BO3MOXKHOCTH U
HazHauenue. Mectro I'MC cpenu apyrux
aBTOMATU3UPOBAaHHBIX cucTeM. (OCHOBHBIC
nakerel ['MIC, ucnonb3yemble B HacTosliee
BpeMs u ux XapaKTEPUCTHKHU.
[IpoektupoBanne u  peamusauus  I10.
Mertoabl paspabotku IO, wucnonszyemble

JUIs  peanu3anuu  oTkazoycroiuuBbix CPB.
OTKa30yCTONYMBBIE APXUTEKTYPBI.

geographic information systems. Application of
expert systems in GIS, methods of processing
various data and modeling. Functionality of
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.

bazoaprama scemexuiici / Pykosooumens npozpammut | Prog

ramme manager

CamsixoBa O.C.

‘ CamsixoBa O.C.

Salykova O. S.




bynmmut 6azoapramanay / Qonaunoe npocpammuposanue / Cloud programming

Oky maxcamul / Yueonas yenw / Purpose

BynrTel  ecenrey  TEXHOJOTHSICHI  TypaJibl
TEOPHSUIBIK KOHE TMPAKTHKAIBIK OLTIMIEPIiH
KQXKETTI KeJeMiH KaJbIITacThIpy, 3aMaHayd
Ou3HecTe OYWITTHI TEXHOJOTHSJIAP MalaachiH ic
KY3IHAE IKy3ere acelpy Jdarabpulapbl  MEH
OuTIKTEpiH KaJIBIIITACTBIPY, aTajFaH
TEXHOJIOTUSHBIH KYpall-CallMaHIbIK KypaJapbIH
3epTTey

Cdopmuposath HEOOXOIMMBIH 00BeEM
TEOPETHUYECKUX M NPAKTUYECKUX 3HAHUM O
TEXHOJIOTUHM OOJIAYHBIX BBIYMCIICHHNA, YMEHUN
Y HaBBIKOB MPAKTUYECKON peain3aluy BbITOJ
OOJIaYHBIX TEXHOJOTMA B COBPEMEHHOM
OusHece, W3y4EHHE  HMHCTPYMEHTAJIbHbIX
CPEACTB JaHHOW TEXHOJOTHHU

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

Hamudiceci / Pesynomamot 06yuenusn / Learning outcomes

Okbimy
Kypersl corTi asikraranHaH KeiiH Olrim
aJIylibLiap
— ONEepauusuIbIK  JKYWeNepHIiH  Heri3aepi
aHBIKTAY;
— MS Visual Studio OarmapiaamaceiHaa
Oarmapiamanay;
—  «OYJITTBIK» ecenTeynepai EHT13Y
JaFAbUIaphIH KOJIJIaHy;
— OJapAblH MaHbBI3ABUIBIFBI  MEH  ICKEpIiK
MYMKIHJIKTEpiH,  «OYJITTB»  OpHAJIACTBIPY

CTPATCTUAJIAPBIH AHBIKTAYy

IMocse ycmemHoro
o0yuarwmuecs OyayT
ONpEAENsATh  OCHOBBI
CHUCTEM,;

— mporpaMMmupoBath B cpeane MS Visual
Studio;

3aBeplIeHUs] Kypca

OICpatrnOHHBIX

— TIPUMCHSITH HaBBIKH BHEIPCHUS
"00J1auHBIX" BRIYMCIICHHIL;
— OMpeensiTh ux 3HAYUMOCTD u

BO3MOXXHOCTH Ji1 OW3Heca, CTpaTeruu Io
pa3BepThIBaHUIO "0071aKOB"

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 mazmynst / Kpamrkoe codepicanue kypca / Course summary

AT cajachlH/A MHQPAKYPBUIBIMJIBIK

PazButue uHppacTpykTypHbIX pemenuii B IT.

Development of infrastructure solutions in IT. The

merrimaepai a3ipaey. OKy moHi koHe moHHIH | [Ipeamer U3yYCHUS u crpykrypa | subject of study and the structure of the discipline.
KYPBUIBIMBI. ATNMAapaTThIK KypalAapbl d3ipiiey. | IUCIHUILUIHHBL PasBurne armmaparHoro | Hardware development. Stages of IT infrastructure
AT wuHOPaKypbUIBIMBIHBIH JaMy Ke3eHIepi. | oOecreveHus.. Dtambl  pa3BUTHUS IT | development. Virtualization technologies. Cloud
Bupryanuzamuss  TexHonmorusuiapbl.  BysiTThI | HHGPACTPYKTYpHI. Texunomoruu | computing architecture. Economics of cloud
ecenreysep apXHUTEKTYpaCHI. ByaTTel | BUpTyanu3aiuu. ApXUTEeKTypa o0mauHbix | computing. The main components of Cloud
ecenTeyyiepain SKOHOMHUKACHI. By/iTTHI | BEIUKCICHHIA. DKOHOMHKA obmaunbix | Computing: applications, clients, infrastructure,
ecenTeyaepai HET13T1 kommoHeHTTepi: | Berunciaennii. OcuoBubie kommoHeHThl Cloud | platforms, services, data storage. Development of
KonjgaHOanap, KJIMeHTTep, uH(ppakypsuibiM, | Computing: TPUIIOKEHUS, kiaueHThl, | Web applications for deployment in the cloud,
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mwiaropmainap, KbI3METTEp, AEPEKTEpAi cakray. | nHppacTpykTypa, Iuiatdopmel,  Ciy:kObl, | migrating existing applications to it. Migration
BynTra opHanacThIpy VIIiH BeO-KOCHIMIIANap/bl | XpaHeHUe  JaHHbIX.  Pa3paborka  Web- | from a standard environment to cloud applications.
a3ipiaey, oraH Oap KosgaHOamapabl KelIipy. | IpHIOXKEHHH IS pa3BepThiBaHus B obaunoii | The concept of migration. Phases of migration to
CranmapTThl OpTajaH OVATTHIK KosgaHOamapra | cpeie, mepeHoca B Hee cymectByromux | the cloud. Choosing the right deployment model
Kelry. Murpanus Typaisl TyCiHiK. Byirka kemry | mpunoxkenuii. Mmurpamuss w3 crangaptaoi | for your existing business needs. Choosing the
¢azamnapsl. KonnansicTars OusHec | cpepl B o0naunble npuioxenus. Konnenmus | right cloud provider. SLA concept.
KOKETTUTIKTEPIHI3 YIIIH AypbIC OpHAIACTHIpY | Murpanun. @azpl Murpamnuu B 06jako. Beioop
yiricin  Tagpay. Jlypeic OyiT TpoBalJepiH | MOAXOASIIEH MOJENH  pPa3BEPTHIBAHUS B
taraay. SLA TYXKbIpbIMIaMachl. COOTBETCTBUHM C CYIIECTBYIOIIUMH OH3HEC-
3aj1auamMu. BrIOOp MOAXOAIIETO MOCTABIINKA
o0naunbx ycnyr. Konnennus SLA.

bazoapnama scemexuiici / Pykosooumens npozpammsl / Programme manager

Canixosa O.C. | Cassixosa O.C. Salykova O. S.
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Pobommanouvipuiiean xncyiienep men Kypuligoliapost mooenoey xcone 3epmmey / Mooenuposanue u uccieoosanue pooomusupo8aHHvlx Cucmem
u yempoiicme / Modelling and research of robotic systems and devices

OKy makcamut / Yueonas uens | Purpose

KenicTikTik Mopaenbaepal Kypy cajachlHIa
3UATKEPIIIK JKOHE MPAKTUKAIBIK KY3BIPETTUTIKTI
KAJIBIITACTBIPy KOHE JaMbITy, YII ©JIIeM/Ii
Mojieniey OONBbIHIIIA MaMaHHBIH HETi3Ti KociOu
JaFbLIAPbIHBIH  DJIEMEHTTEPIH MEHIrepy >KoHE
3D npunTepze Oachln HIbIFapy

dopmupoBaHue u pasBUTHE
HUHTCJUICKTYAJIbHBIX u MPAKTUICCKUX
KOMIETeHIIMH B o0nactu  co3jaHus
IIPOCTPAHCTBEHHBIX  MOJEJIEH,  OCBOCHHE

JJIEMEHTOB OCHOBHBIX MPO(ECCHOHATBHBIX
HaBBIKOB CIIEIUATIUCTA TO TPEXMEPHOMY
MOJEJIIMPOBAHUIO U neyath Ha 3D npuHTtepe

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: MOJIEb,

ACKU3, KYPacTHIPY, CHI3Y;

— 3epTTeyliep JKYpri3ylae J>KoHe KOJIJaHOaIIbI
ecenTep]l WICHIyAe YII OJIEeMII MOJCIbILY
OMICTEPIH KOJIJIaHY;

— TEeXHUKAaJBIK OYHBIMAApABI MOJIENbBIICY KOHE
xacay OOWMBIHIIIA OPTYpJl HIBIFAPMAIIBUIBIK
KYMBICTAPIBI OpBIHJIAY, MaTepUAIIBIK
OOBEKTINepi JKacay Ke3iHJIe TEXHOJIOTHSIIBIK
MpoIecTep/Il Naiananys;

—  yuIeimeMai MOJIeTIbICY/I1H 3aMaHayH
ozicTepiH KosjgaHy xoHe 3D mpunrtepae Gachln
HIBIFApy

IMocse ycmemHoro
o0yuarwmuecs OyayT
ONpeCAC/IsAITb OCHOBHBIC IMOHATHA: MOACIIb,
3CKU3, COOpKA, YePTEIK;

MPUMEHSITh METO/IbI TPEXMEPHOTO
MOJIETTUPOBAHUS npu MIPOBEJICHUU
I/ICCHCILOBaHI/II\/JI N PpCHICHUH TPHUKIAIHBIX
3anady;

3aBeplIeHUs] Kypca

— BBITIOJIHATH Pa3IMIHBIC TBOPYECKUC
paboThl MO MOJCIUPOBAHUIO M CO3JAHHUIO
TEXHUYECKUX U3JeITui UCTIOJIb30BaTh

TCXHOJIOTHYCCKHUE IMPOLECChl IMPHU CO3JaHHUN
MaTepHaIbHBIX 0OBEKTOB;

MNPUMCHATH COBpPCMCHHBIC METOAbI
TPEXMEPHOI'0 MOJEIUPOBAHMS U IeYaTaTh 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
XKyHesepre apHaIFaH BU3YaJIIbl TU3alH OPTaChl
6oubIn TabbUIA Bl MoIesbIey, HETi3r1 YFhIMAAp

MopnenupoBanue u MexatpoHuka. OCHOBHBIC
nousitus. [laker Simulink- Buzyanbnas cpena
MPOCKTUPOBAHUS ~ MEXATPOHHBIX  CHCTEM.

MOIICJ'II/IpOBaHI/IC, OCHOBHBIC TIOHATHA H

Modeling and mechatronics. Basic concepts. The
Simulink package is a visual design environment
for mechatronic systems. Modeling, basic concepts
and definitions. Mechatronics, basic concepts and
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MEH aHBIKTaManap. MexaTpoHuKa, Heri3ri
yFBIMIAp ~ MeH  aHbIKTamanap.  Simulink
omepanmsuiblK ~ optackl.  Herisri  Simulink

kitanxanaceiHa mony. SIMPOWERSYSTEMS
OJIOKTapbIHBIH KiTalxaHachbl.
SIMPOWERSYSTEMS kanaii xyMbIC icTEH/I.
MexaTpOHIbIK KyHenepain Oackapy
00BeKTUIepiHiH AuHaMuKacel. SimPowerSystem
MaKeTiHAeT KYIITiK JJICKTPOHHKA
KYpbUIFBLTApbIHBIH  dneMeHTTepi. POWERGUI
rpaduKaIbIK naiiiananyuisl uHTepeHci.
[TaitnamanybIHbIH JIIEKTPOTEXHUKAIIBIK
OomokTtapbiH  Kypy. SPS yaricin Oackapyra
apHairan  Herisri MatLab  komannmamapsl.
KymTik 25eKTpoHHMKa KYpPBUIFBUIAPBIH YJTLTIK
3eprrey. SimPowerSystem MaKeTiH/eT1
AIEKTPOMOOHIBACD. bipdazamnsr
TpaHchopMaTopasl  3epTrey. THIH  TOpIIBI
poropel Gap ym  (dazamsl  ACHHXPOH/BI
MalIMHAHbI 3epTTey. TYpaKThl TOK KYyHenepiHiH
YIrinik auzaiiHel. @aszanslk poTopbl Oap yII
(azanpl aCMHXpOH[bl MAaIIMHAHBI 3epTTey. bip
¢dazanbl  KemiJAeH KOPEKTEHETIH  pOTOPJbI
yidasaasl aCHHXPOHIBl MAaIIMHAHBI 3€pTTEY.
Ym Qa3amel MarHMTO3NEKTPIIK CHHXPOH]IBI
MamMHaHbl 3eprrey. CHHXpOHABI KyHenepni
MoJienbi skobanay. CHHXPOHIBI Te€HEepaTop.bl
3eprrey.

ompeseNicHsl.  MexaTpoHHKA,  OCHOBHBIC
noHsATHs W onpexaenenus. OneparuoHHas
cpena Simulink.  O630p  oCHOBHOIA

oubmuorekn Simulink. bubnuoTeka 6y10KOB
SIMPOWERSYSTEMS. Kak  paGotaer
SIMPOWERSYSTEMS. Junamuka
00BEKTOB YIMpPaBICHUS MEXaTPOHHBIX CHUCTEM.
DJIEeMEHTHI YCTPONCTB CHJIOBOM 3JIEKTPOHUKHU
B makere SimPowerSystem. I'paduueckuii
unTepdeiic  momszoBarenss  POWERGUL.
Cozmanue  AIEKTPOTEXHUYECKHMX  OJIOKOB
noJip3oBares. OcHoBHbIe komanael MatLab
s ynpasieHnuss SPS-monensio. MogenbHoe
WICCJIC/IOBAHHE YCTPOMCTB CHJIOBOM
ANEKTPOHUKU. DJEKTPUYECKHUE MAaIIUHBl B

nakere SimPowerSystem. HccnenoBanue
onHo(dazHoro TpanchopmaTopa.
UccnenoBanme Tpexda3sHOW aCHHXPOHHOM
MaliMHbl C KOPOTKO3aMKHYTBIM POTOPOM.
MonenbsHoe MIPOEKTUPOBAHUE CUCTEM
MTOCTOSIHHOTO TOKa. Uccnenosanue
Tpex(a3HOW AaCHMHXPOHHOW  MAIIMHBI  C
(hazHbIM pOTOpOM. Hccnenosanue
Tpex(pa3HOW AaCHMHXPOHHOW  MAIIMHBI  C
KOPOTKO3aMKHYTHIM POTOPOMITPH MUTAHUU OT
onHo(pazHo CETH. Uccnenosanue
TpexdazHon MarHUTORJIEKTPHUUECKON
CUHXPOHHOH MAIIIUHBI. MonensHoe
MPOEKTUPOBAHUE  CHHXPOHHBIX  CHCTEM.

VccnenoBanre CHHXpPOHHOTO TeHEPaTopa.

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 / Pykosooumens npozpammet | Prog

ramme manager

CagsixoBa O.C.

\ Cansixoa 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

barmapnamanapel BepuduKanusiayaplH Ka3ipri

N3yuenune oOy4aromuMucs OCHOB

The study of the basics of modern methodology of

3aMaHFbI OMIICTEMECIHIH HETI3JIepiH, | COBpeMEeHHOM MeTomomorud Bepudukamuu | program verification from the standpoint of its
Oarmapiamanappl  93ipjiey NPOIECIHAC OHBI | IporpaMM ¢ TMO3UIMI ee npakTtudeckoro | practical use in the process of program
MPAaKTUKAJIBIK KOJAaHy TYPFBICHIHAH 3CEPTTEY; | HCIOJB30BaHUsA B mporecce paspaborku | development; the formation of skills among
MarucTpaHTTapaa Oarnapiamanap/pl | mporpamM; (GopMmupoBaHue y marmctpaHtoB | undergraduates that allow them to apply in practice
Bepu(dHKanusaIay OKOHE Talgay —cajdachlHIa | HaBBIKOB, IMO3BOJsIOIIMX mpuMmeHsTh Ha | the acquired knowledge in the field of program
amFaH  OUTIMIEpiH TpakTHKaga KOJJaHyFa | IpakTHKe IOJNyueHHble 3HaHus B oOsactu | verification and analysis
MYMKIH/IIK OEpeTiH JaFJbUIap bl KAIBINTACTHIPY | Bepu(HUKAIMN M aHATIHM3a IPOTrPaMM

Oxvimy nomuaiceci / Pezyiomamet 00yuenusn / Learning outcomes
Kyperbl corri askraranHan Keiiin 0Oidim | [Tociie  ycmemHoro 3aBepmenusi kypca | After successful completion of the course,
aJIymbLIap odyuarommecst OyayT students will be
— OarmapiamMaHbl TEKCEPYyIiH KJIACCHKANBIK | — OMpeaessiTh  Kiaccuueckue  meronsl | — determine the classical methods of program
ONICTEpPiH, OCHI d/icTep/l TIXipuOene KongaHy | Bepupukanuu nporpamm, Metoxposoruro | Verification, the methodology for the practical

o/licTeMecCiH aHBIKTAY;
— HaKThI
Oarmapiamanapasl
ONiCTEepiH KOJAAHY;

— IporpaMMaiap/blH 1lIiHapa JYpPbICTHIFbIHBIH
IapTTapbIiH HIBIFapy YIIiH
MoauduKanusianFaH Xoape aKCHOMAaTHKaJIbIK
KYHECIHIH AITOPUTMJIEPIH, (bopManbb
npobnemara  OarpITTalnFaH  Oar;apliaMaHbl
cnenudukanusiiay 9iCTepiH KOJIaaHy

THIITIK JKarpaiapaa
TEKCEpy JKOHE  Taijay

IIPAKTUYECKOI'0 IPUMEHEHUS 3TUX METOJIOB;
— TPUMEHSTh METOIBl BEPUPHKAIMUA U
aHaJM3a MPOTrpaMM B KOHKPETHBIX THUIOBBIX
CUTYyalUsX;

— HCIIOJIb30BaTh
MOAU(PUIIMPOBAHHON AKCHOMAaTHYECKON
cucremMbl Xoapa Ul BbIBOJA YCIOBUH
JaCTUIHOU KOPPEKTHOCTH mporpamm,
METOIbI bopmansHOI npoOIeMHO-
OPHEHTHPOBAHHOH CTIeITM(UKAIIIH TPOrpPaMM

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

Kypcmuiy kvickawa mazmynwt / Kpamkoe codepicanue kypca | Course summary

Kipicne. barnapnamanbslk KamTamachl3 €Ty
caracol TYCIHITIHIH ABOJIIOIUSCHI.
barnapnamanblk  oKyHMenepAiH — CEHIMALUIITI.

lminapa aypeIcThIFBIH - anenaeiTin - dmoiin
onmici. Cama cunaTTaMalapblH aHBIKTAy JKOHE
KJaccuukanusnay. barnapnamanapasig

BBenmenne. DOBoironus IIOHSATHSA KadecTBa
nmporpaMMHOTO oOecrieuenus. HaaexxHocTb
NporpamMMHbIX  cucteM. Meron  Pnoiina
JI0KA3aTeNbCTBA YaCTUYHOH KOPPEKTHOCTH.
WNnentudukarus u KJaccupuKanus

XapaKTEPUCTUK Ka4yecTBa. Onenka

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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JYPBICTHIFBIH Oaranay.
IYPBICTBIFBI  TYpallbl  TYCiHIK. JlypBICTBIFBIH
Tekcepy  omictepi. IIC  Tekcepy  koHe
cepruukarray. OOwekrtire OarbITTamran PS
TECTLIey. O YHKITUOHAIBIK TecTUIey i
aBTOMATTaHABIPY. Be6-kochMITIanap bt
tectiiey. PS maiimanany MyMKIiHZIITIH TEKcepy.
PS maiimanany wmywmkianiria Oaramay. 1IC
CEHIMJIUIIIT MEH OHIMIUIINH KaMTamachl3 €Ty
XKOHE KakcapTry omictepi. barmapimamaibik
KaMTaMachl3 €Ty calachlH KaMTaMachl3 €Ty
xKoHe Oackapy. barmapmamanbslk KaMTamachbi3
€Tyl TEeKCepy MpOIECIH aBTOMATTaHIBIPY.
barmapmamanbl  aBTOMATTBl  TYpAE TEKCEPY
KYWECIHIH  Heri3ri  OJIOKTapbl:  CHri3iireH
aHHOTAIMsUIAHFaH Oar/apiiaMaHbl CHHTAKCHCTIK
Tannay >KoHE OHBI ilIKi OeifHenmeyre aynpapy,
TYPBICTHIK IApTTAPBIHBIH TeHEePATOPBI,
OYPBICTHIK ~ IIAPTTAphIH  JoNesjaey  OJOTHI
[MapTTapaplH OYPBICTHIFEIH aBTOMATTBI TYPJIE
TRTIeNey 9IicTepi.

barnapnamansig

KOPPEKTHOCTH MIPOrPaMM. [Tonsitue
KOPPEKTHOCTH IporpaMM. MeTozbl pOBEPKHU
KoppekTHOocTH. Bepudukauus u arrecranus

IcC. TectupoBanue 00BEKTHO-
opueHtupoBanHbix [IC.  ABTomaTuzanus
(YHKITMOHATILHOTO TECTUPOBAHUSI.
TectupoBanue Web-npuioxxeHuid.

TectupoBanue yno06ctBa rcronb3oBanus [1C.
Onenka ynoOctBa wucnonb3oBanus [IC.
Mertonsl  obecmeueHHsT W IOBBIIIEHHS
HajexHOCTH U pabortocnocobHocTn IIC.
Ob6ecneuenne u ympasieHue kauectsom [10.

ABToMaTH3alus ~ mpouecca  BepU(UKaIHMU
IPOrpamM. OcHOBHBIE O1oKH
AaBTOMATHUYECKOl  CHUCTeMbl  BepHUKALUH
pOrpamm: CHHTAKCHYECKOTO  aHaJn3a

BXOJHOM aHHOTMPOBAHHOW HpPOTrpaMMbl U €e
TpPaHCISLUMU BO BHYTPEHHEE IpEACTaBIICHUE,
TeHepaTop YCIOBUM KOPPEKTHOCTH, OJIOK
JI0Ka3aTeNnbCcTBA  YCIOBUH  KOPPEKTHOCTH.
MeToapl aBTOMAaTHYECKOTO J10KA3aTelbCTBA
YCJIIOBUH 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 / Pykosooumenv npozpammot | Prog

ramme manager

CaxsixoBa O.C.

| CansixoBa O.C.

Salykova O. S.
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Heiipokomnvromepnep / Hetipokomnwviomepul / Neurocomputers

OKy maxcamut / Yueonasn uens | Purpose

AKnapaTThl OHJIeyTe apHanraH | Cucremaru3aiys 3HaHHHA O BO3MOXXHOCTSX W | Systematization of  knowledge about the
HEHPOKOMITBIOTEPJIIK AITOPUTMIEP MEH | OCOOCHHOCTSIX npumMeHenus | possibilities and features of the use of
Kyilenepai  KOJNJIaHy — MYMKIHAIKTEpPI  MEH | HEHpPOKOMIIBIOTEPHBIX aJrOPUTMOB M cucTeM | neurocomputer algorithms and systems for
epeKIIeiKTepl Typaisl OLTIMII JKylieney U1 00pabOTKH HH(DOPMAIUH information processing

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

— HEUPOHIBIK KEIJIEPIiH HETi3ri TypIiepiH
XKOHE OCBHl HEHPOHABIK IKENJIep apHaJFaH
TarChIpMaiap/ibl aHBIKTAY;

— apXWTEKTYpaHbl TaHIAyJa XOHE HEHPOHIBIK

KETIepAi  OKbITyZla CTaHAApTThI  QIICTEepAi
KOJIJIaHYy;

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

— caJbICTBIpMaibl — Talfay OKYprizy IkKoHe

MOCEJIEHI IIeNly YIUiH HEeHpOHABIK JKEeNiHIH
apXUTEKTYpPaChIH TaHAayIbl HET13/1eY;

— TaHJQJIFaH THUNOTI HEUPOHMBIK  KEIHIH
OarmapiaMaliblK ~ KaMTamachl3  €TyJl  ICKe
aCBIPYBIH 931pJiey, OHBI OKBITY JKOHE CHIHAY.

— OIpenesTh OCHOBHBIE THUIbI HEHPOHHBIX
ceTed M 3ajad, JUI peleHUs KOTOPBIX ITH
HEHPOHHBIE CETH NPEAHA3HAYCHBI;

— MHCIOJNb30BaThb TUIIOBbIE METOJBI IpHU
BBIOOpE APXUTEKTYpPBI U o0ydeHuun
HEHUPOHHBIX CETEH;

— HCnoib30BaTh  d()(EKTUBHBIE  METOJBI
ONTUMH3AIMH, TPUTOIHBIE ISl OOy4YeHHUs
HEUPOHHBIX cerel, 151 METO/IbI
KOHTPAacTUPOBaHUs (PELyKIUH) CeTel;

— TNPOBOJUTH CpPAaBHUTEJIBHBIA aHAIN3 U
000CHOBATh BBIOOpP APXUTEKTYPbl HEUPOHHOMN
CETH JUIsl pELICHHUs ITIOCTABJIEHHOM 3a/1a4y;

— pa3paboTaTh MPOTrPaMMHYIO peaTH3aLUI0
BHIOpAaHHOTO  TUMAa  HEHPOHHOW  CeTH,
IIPOU3BECTH €€ 00YUYEeHHUE U UCIbITaHHUE

— 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 kypca | Course summary

HeiipokoMmbIoTepIiK >KyHenepMeH TaHBICTHIPY.
Heiiponapik 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.
[Tonsitue neiiponnoit cetn (HC). Hcropus

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

ONTHUMHU3AIMH, UCTIOJb3YEMbIE TPU 00YUEHHUH

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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OHTalmanapIpy omictepi. NN OKBITY Ke3iHIe
naiina OoNaThlH OHTAWIAHIBIPY MACEJIECIHIH
epekmenmkTepi. MuHHMH3anusiay  OarbITHIH
taggay. FamaMaplK OHTAMIAHABIPY OJICTEPI.
Kyiinipy monensaey anroputmi. | eHeTHKaIIbIK
ANTOPUTMJED. Karreiryna KE3JIEMCOK
Ky#3emicTepi Koiaaany. Buptyanasl Genmekrep
omici. KaiiTanmanaTelH HEHPOHIBIK SKEIiiep
aCCOIMATUBTI >KaJbl KYPBUIFBIIAPhl pPETIHIE.
Xonduina HEHUPOHABIK JKETICI acCOIMATHUBTI
XKaapl periHme. XaMMHUHT xemici. HelpoHIbIK

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

HefipokoMImbroTepiiep i )Ky3ere achlpy dicTepi.
Konka0arte! curma Topi3i Keiep.
KaiiTamaHaTtelH JKeijep acCOIMATHUBTI CaKTay
KYPBUIFbUIAPBI peTiHze Xondunariyg
aBTOACCOIMATHBTI JKeJrici. XaMMUHT kerici. Exi
0arbITTHI ACCOLMATHUBTI JKAaIbl.

HEUpOHHBIX ceTell. OCOoOEHHOCTH 3aja4u
ONTUMHU3AINH, BO3HUKAIONIEH MPU OO0yUCHHUH
HC. BeiGop HampaBieHHs MUHUMH3AIMH.
Metonasnl rio0aabHOI OIITUMHU3AIHH.
AJNTOpUTM MMHTALIMM OTXUra. ['eHeTnueckue
anroputmsel.  Mcnosnb3oBaHue — Cily4anHBIX
BO3MYIICHUI B 00y4eHuHN. MeTton
BUPTYaJIbHBIX YacTHII. PexyppenTHbie
HEUPOHHBIE ceTu KaK yCTpOMCTBa
acconuaTuBHOM mamMATH. HelpoHHas ceTb
Xondwunga kak accouratuBHas namsaTh. CeTb
XemmuHra. CamoopraHuzanus HEHPOHHBIX
cereii. Meron nunammueckux sgep. Ceru
Koxonena. KonTpactupoBanue (pemykius)
HEUpOHHOW ceTH. MeToapl peanu3aluuu
HEUPOKOMITBIOTEPOB. MHorocnoitHbeie
CUIMOMJIAJIbHBIE CETU. PeKyppeHTHbIE ceTu
Kak acCcOLlMaTUBHbIE 3aIIOMUHAIOLIHE
yCTpOMCTBAa. ABTOACCOLIMATUBHAS CeTh
Xondunaa. Cetp XeMMuHra.
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 / Pykosooumens npozpammut | Prog

ramme manager

CamsixoBa O.C.

\ CamsixoBa O.C.

Salykova O. S.
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Kaszipzi muxponpoueccopnapovt muimoi 6azoaparamanay / Ighhpekmusnoe npozcpammuposanue co6pemeHHbIX MUKPORPOUeccopos /
Efficient programming of modern microprocessors

OkKy makcamuwt / Yueonan yenv / Purpose

MaructpanTrapbig 3amMaHayu
MaMaHJaHIBIPBUIFAH €CEeNTEeYil KYPhUIFbLIAPIbI
Oargapiamanay KypauJlapblH MEHIepy; opTypdi

OcBoenue MarucTpaHTamu CpPENCTB
MIPOrPaAMMHUPOBAHUS COBPEMEHHBIX
CIIELIMAIIM3UPOBAHHBIX BBIYMCIIUTEIIbHBIX

Master's students master the programming tools
of modern specialized computing devices; study
the ways of effective implementation of various

CaHIBIK  MOJCTbJICP MEH  alNrOpUTMICP/i | yCTPOWCTB; U3ydeHue crocoboB addexruBHoi | numerical models and algorithms on specialized
MaMaHIaHIbIPBIIFAH €CENTEYIll KYPhUIFbLIAPAA | peaar3aliy pa3IMdHbIX YHMCIEHHBIX Mojeneil u | computing devices; master's students acquire the
THIMAI ~ KY3€re acelpy  TOCUIIEPIH  OKYy; | aJlTOPUTMOB Ha cnetmanu3upoBanubix | SKills of effective programming of modern
MaruCTpaHTTaP IbIH 3aMaHayd | BRIYMCIMTEIBHBIX YCTpoOicTBax; mpuobperenue | Specialized computing devices
MaMaHIaHIbIPBUIFAH €CCNTEYIll KYPhUIFbUIAPbI | MATHCTPAHTAMH ~ HABBIKOB  3((EKTUBHOTO
THIMI OaFaapiiamManay JaFabUIapblH MEHIEpY IpOrpaMMHUPOBAHUS COBPEMEHHBIX

CIICIMATU3HPOBAHHBIX BBIYHCITHTEIILHBIX

YCTPOMCTB

Oxvimy nomuoiceci / Pezyiomamut 00yuenusn / Learning outcomes

Kyperbl corri askraranHan Keiiin 0Oiim | [Tocsie  ycmemHoro  3aBepmieHusi  kypea | After successful completion of the course,
aJIymbLIap odyuarommecst OyayT students will be
— Kazipri 3aMaHfbl e€CENTey  IKYHENepiHiH | — MPUMEHSITh  apXUTEKTypy  coBpemeHHbIX | — apply the architecture of modern computing
apXUTEKTYpPachiH, Kazipri 3aMaHFbl | BBIYUCIUTEIBHBIX CHCTEM, apxuTekTypy | systems, the architecture of modern specialized
MaMaH/IaHIbIPbUTFaH KOMIBIOTEPIICPAIH | COBPEMEHHBIX CIICIMAM3UPOBAHHBIX | COMpuUters;
apXUTEKTYPACHIH KOJIIaHY; BBIYHCITUTEIICH; — use the methods of efficient programming of
— Kazipri  3aMaHfel  MaMaHJIAHIBIPBUIFAH | — KCIOJAB30BaTh  crmocodsl 3 dextuBroro | modern specialized calculators, the features of
KaJbKyISATOpJapAbl  THiMAI  Oargapramainay | MporpaMMHPOBaHHS coBpemenHsbix | displaying high-level language constructions on
omicTepiH, Oenrimi  Oip  KaNbKYIATOPIBIH | CHCIUATU3UPOBAHHBIX Berumciuteneit, | the architecture of a particular calculator;
ApXUTEKTYPAChIHAA KOFapbl JEHIeial TIAMIK | 0OCOOEHHOCTH  oTOOpakeHMss — KoHCTpykumi | — use UNIX\Linux operating system, develop

KOHCTPYKUUsTIapApl OelHeNey epeKIIeTKTepiH

SI3bIKa  BBICOKOI'O YPOBHS Ha apXHUTEKTYpy

and optimize serial and parallel programs; make

nananany; KOHKPETHOTO BBIYUCIUTEIIS; a choice of a specialized calculator and a
— UNIX\Linux OTIepaITUSITBIK KYHECiH | — HCIONIb30BaTh  OmepalMonHyo  cuctemy | program development tool for a specific class of
naiianany, cepusuiblk  okoHe  mapaensai | UNIX\Linux, pa3pabaTbIBaTh u | tasks, debug programs for specialized
Oarmapamanapibl azipiey JKOHE | ONTHMH3HPOBATH MOCJIeI0BaTEIbHBIE u | computers

OHTAMIAHIBIPY; MaMaHAAH/IBIPbUIFaH | MapajulefibHble MPOrpaMMbl; JelaTh BBIOOP

KOMITBIOTEPJIEPIi ~ JKOHE  TalChIpMAaNap/blH | CHENHATH3UPOBAHHOTO BBIYMCITMTEIS u
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Oenrimi Oip Kiacekl YIIiH — Oarmapiamaliblk
KaMTaMachl3  €Tydl  o3ipyiey  KypalJapblH,
MaMaHJAHJIBIPbUIFAH  KOMIIBIOTEpJIEp  YIIIH

KeHJey OarJapiaManapblH TaHIAY

CpeacTBa pa3paboTku nporpamm noja
KOHKPETHBIA KJIACC 3a/iay, BBIMOJHATH OTJIAJIKY
MpOrpaMm TUIS CHeIHaTM3UPOBAHHBIX
BBIYMCIIUTEIb

Kypcmuiy Kvickawa mazmynst / Kpamkoe codepaycanue kypca / Course summary

MHuKpoIponeccopibIK KOHTPOJIIEPIICPAIH
KYPBLIBIMBI, ONApIbIH  OKIKTeNyl  KOHE
porpaMMasaHysbl, KOHTpOJUIEpIepai
KOMIIBIOTEPJIEPMEH ~ JKOHE  TEXHOJIOTHSIIBIK
KaONIBIKTapMEH  OalIaHBICTBIPY  JKOJIIAPHI.
MuKpoIponeccopibIK OarapnamanayabiH

KYHemK TyciHiri. JlepekrepMeH  IKYMBICTBI
oHTainmanaplpy. JKeprijmikTi >Kep MPUHIIMIL.
Jlepekrepre KON JKETKI3y[l OHTaiIaHIBIPY.
Hepextepai aybIcThipy TopTiOi. Koamri Oy3y
ocepi. Jlepexrepai anapH ana amy. Koo skansix
naiianany THIMAUITIH apTTBIPY  JKOJIIApHI.
Jlepekrep  OJIOTBIHBIH ~ ©JIIIEMIH  TaHIAHBI3.
Ecenreynepai oHTalIaHIBIPY jKOHE KOMaHAAIap

arbIHBIH Oackapy. Ken arbIH/IbI
Oarapiamanap/sl OHTalNIaHIBIPY.
barnapnamanbl azipiaey KypaJjjapsbl.
barnapnamanap b KeHjeyre apHaJFaH
Kypangap.  barmapnamanapaplH  opbIHAANy
YaKbITBIH eiuiey Kypaiaapbl. JKaaTelH 1LIKi

KYHWECIHIH MYMKIHAIKTEpIH €CKepe OTBIPHIIL,
THiMAL OaFaapiamanay OOMBIHIIA YCBIHBICTAp.
[Iporpammanapasl  OHTaWJIAHABIPYA  KOHE
oJlapAbl OpbIHJAYya MPOrPaMMUCT, KOMIMIATOP
YKOHE KOMITBIOTEPTIH POJII.

CrpykTypa MHKPOIIPOILIECCOPHBIX
KOHTPOJUIEPOB, ux KITaCCH( KA u
IPOTpaMMHUPOBAHHE, CHOCOOBI CBSI3U

KoTpojuiepoB ¢ OBM u ¢ TEXHOJOTHYECKUM
obopynoBanueM. CHCTEMHOE MPEICTaBICHHE O
POTPaMMHUPOBAHUN MHUKPOTIPOLIECCOPOB.
OnTtummzanust padoTel ¢ JaHHbIMH. [IpuHIMI
nAokagpHOCTH. Onrumu3zanus OoOpamieHuid K
naHubiM. [lopsmoxk o0xoma maHHBIX. D dexT
OyKCOBaHUSI  K3LI-TIAMSTH. [IpenBbIOOpKa
naHHbIX. CriocoOb!l moBbIIeHUs 3G (HEKTUBHOCTH
WCIOJB30BaHUsl KoII-namsTu. Breibop pasmepa
O6moka maHHbIX. OnTHUMH3AIMS BBIYUCICHUNH U
yIpaBJIeHUs] MOTOKOM KoMaHA. OnTtuMuzanus
MHOTOITOTOYHBIX IPOTPaMM.
WHcTpyMeHTanbHBIE  CpeAcTBa  Pa3pabOTKU
nporpaMMm.  MHCTpyMEHTalbHBIE  CpENCTBa
ornagku mporpamMm. CpenctBa  M3MepeHHs
BpEMEHHU BBITTOJTHEHHS MIpOrpamMM.
Pexomennanuu o 3¢hPeKTUBHOMY
MPOrPaMMHPOBAHUIO C YYETOM OCOOEHHOCTEH
MOJACUCTEMBl MaMsTH. Ponb mporpamMmucra,
KOMITIJIATOPA M KOMITBIOTEpAa B ONTHMH3ALUU
MPOTPaMM U UX BBITIOTHEHHE.

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

bazoaprama scemexwici / Pykoeooumenw npozpammut / Prog

ramme manager

CamsixoBa O.C.

CamsixoBa O.C.

Salykova O. S.

18




Pobommanouvipviiean keuiendepoi oazoapaamanay / Ilpoepammuposanue pooomusuposannvix komniaekcoe / Programming of robotic systems

OKy maxcamut / Yueonasn yenw | Purpose

3uaTkepiik  poOOTOTEXHUKAIBIK  JKyienep | OcBoeHne KkommeTeHui 1o paspabotke | Development of competencies in the development
HETi3iHIe OHMIPICTIK JKOHC TEXHOJOTHSIBIK | TEXHUYECKHX — 3adaHuii, mnpoekrtupoBanuio | Of technical tasks, design of architectures and
NpOLIECTEeP/li  aBTOMATTaHIBIPY  KYpaJIapblH | apXUTEKTYp U pazpaborke anroputmudeckoro | development of  algorithmic and  software
AITOPUTM/IIK jKoHE OaraapiaMaiblK KAMTaMachl3 | 1 IporpaMMHOro  obecredenuss cpeacts | automation of production and technological
eTylli d3ipiiey JKOHE apXUTEKTypaHbl jkoOayay, | aBTOMAaTU3allMd  IPOM3BOJCTBEHHBIX W | processes based on intelligent robotic systems,
TEXHUKAJIBIK TAIIChIPMaIapabl 93ipiicy OOMBIHIIA | TEXHOJIOTHYECKHX IporeccoB Ha ocHoBe | study of the main features of the Arduino hardware
KY3BIpETTUTiKTI urepy, Arduino anmapaTThIK | MHTEIUICKTYaJbHBIX pob6otoTexundeckux | platform
m1aTGOpPMaChIHBIH ~ HETi3rl  epeKIIEeNIKTepiH | CUCTEM, U3y4YeHHE OCHOBHBIX OCOOEHHOCTEH
3epTTey anmapartHoii iargopmsl Arduino

Oxbrmy namuorceci / Pesynemamut 06yuenus /Learning outcomes
Kypcerbl corri asikrarannaH keiiin Oigim | [Tocie ycmemnoro 3aBepmieHusi Kypea | After successful completion of the course,
aJrymbLiap odyuarommecst OyayT students will be
— POOOTOTEXHUKAHBIH HETi3r1 FBUIBIMH- | — aHAJIM3HPOBATh OCHOBHBIE HayuHo- | — analyze the main scientific and technical
TEXHUKAJIBIK Macenenepi MEH IaMy | TexHudeckue TmpoOieMbl W mepcrekTuBbl | problems and prospects for the development of
NEePCIICKTUBAJIAPbIH, OJapJAbIH FBUIBIM MEH | Pa3BHTHUS U POOOTOTEXHUKH, MX B3aUMOCBs3b | robotics, their relationship with related fields of
TE€XHUKaHBIH cabakrac cajaJapbIMEH | CO CMEXHBIMH 00acTsIMU HaykKu W TexHHUKH; | Science and technology; languages and features of

OaitmanpiceiH  Tangay; RTK Oarmapnamanay
Ti1epl MEH MYMKIHAIKTEpi;

— poOOTTHI  KYpBUIFbUIAPABI,  MOIYJbAEP,
Kydenepal  KYpyIdblH  NPUHLOUOTEPI  MEH
QIiCTEMEITIK HeTi37epiH KOJIZIaHy;
MUKPOKOHTpOJUIEp  YHIiH  OaFmapiiaMalibik

OHIMJIEpAl o3ipiiey YIIIH 3aMaHayM Kypanjaap
MEH JXKOHJIEY KYpallJJapblH Naianany;

— PTK vymin OGarjgapinaManblK KaMTaMmachl3
Tyl Kypy;

— opTypdi KYPACIUTIKTET1
KemeHaepai 6araapiamanay;

— Typa »OHE Kepi ecenTepii INeHly YIIiH
MaTPHUIAIBIK 9ICTEP/l KOJIIaHy, poOOTTap MEH

pPOOOTTHI

SI3BIKM M OCOOEHHOCTH MPOrpaMMHUpPOBaHUs
PTK;

— IIPUMEHSTh MIPUHIINIIBI u
METOJOJOTHYECKHE  OCHOBBI  IIOCTPOCHUS
POOOTOTEXHUYECKMX YCTPOMCTB, MOayJeH,
CHUCTEM; HCIIOJIb30BAThH COBPEMEHHBIE
MHCTPYMEHTAJIBHBIE U OTIIAOYHBIE CPEACTBA
pa3paboTKK MPOTrPaMMHBIX TMPOAYKTOB MJIs
MHUKPOKOHTPOJLIEPA;

— Co3J1aBaTh MPOrpaMMHOE 00ecrieueHHue Jis
PTK;

— IpOrpaMMHUpPOBaTh  POOOTOTEXHUYECKHE
KOMILIEKCBI Pa3JIMYHON CII0KHOCTH;

— NPUMCHATH MATPHUYHBIC MCTOABI PCIICHUA

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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POOOTTHIK JKYHEJEpIiH JKETEKTepiH kobamay
oNicTEepiH KOJIJAaHy

npsiMO M 00paTHOM 3a7ad, HCIOJIB30BaTh
METOJbl TMPOEKTUPOBAHUSL HCIIOTHUTEIBHBIX
YCTPOMCTB pPOOOTOB M POOOTOTEXHUYECKHX
CUCTEM

Kypcmoin kbickawa mazmynst / Kpamxoe cooepicanue kypca | Course summary

ABTOMAaTTaHIBIPYa  MHUKPOKOHTpOJLIEpIIEPi
KOJIJIaHYy. PoGot Oackapy. backapy
KYPBUIFBUIAPBIHBIH, HETI3T1 Kypamaac OesiKTepi.
XKag koHE eHTI3y-IIbIFapy  KYPBUIFBUIAPHI.
PoGotThiKk Ky#enep yuiiH —OaFaapiiaMalibIK
KamTamMachi3 etyai a3ipiaey. PICmicro sxome
NXT wmukpokouTpoiuiepiaepi. PICmicro skome

NXT MHUKPOKOHTPOJIIEPIIEPiHIH HeT13T1
MYMKIHIIKTEPI. [Tepudepusabix
KYPBUIFBUTAPIBIH MUKPOKOHTPOJLIEpIIEpiHe

KOCBUTy. ammaparTelK uHTepdeiicrep. PoOOTTEI
KambIKTaH Oackapy. PoOoTThIK kylienepnaeri
UHTEIUICKTYaJlbl  TeXHoyormsap.  Hakrer

Hcnons3oBaHne  MHUKPOKOHTPOJJIEPOB B
aBTOMAaTHKe. VYnpasnenue poGoTOM.
OcHOBHBIE KOMITOHEHTHI YCTPOMCTB
ynpasienus. Ilamate m ycrpoiicTBa BBOAA-
BBIBOJIA. Pa3pabotka IPOrpaMMHOTO
obecrieueHUsT POOOTOTEXHUYECKUX CHUCTEM.
Muxkpokontpoiuiepel  PICmicro u  NXT.
OcHoBHbIE 0COOEHHOCTH
MUKpokoHTpoiuiepoB  PICmicro u  NXT.
[Honxmouenue K  MHUKPOKOHTpOJUIEpaM
nepuepuiHbIX ~ YCTPONCTB. AmmaparHble
uHTepdeichl. JMCTaHIIMOHHOE YIIPaBJICHHE
pobGoTtoM. MHTenneKTyaabHble TEXHOJIOTHH B

YaKbITTaFrbl ONepaMsUIbIK Kyienep. ABTOMATThl | pOOOTOTEXHUYECKUX cucTeMax.
poboTTHI kyHenepai kobamay. TexHukanblk | OneparmoHHBIC CUCTEMBI peanbHOro
tanceipMa. Ilepudepusnplk  KypbuUFbuIapsl | BpeMeHU. [IpoekTrpoBaHne aBTOMaTHUECKUX
TaHJay. OJEKTPOHJABIK KOMIIOHEHTTEP/l JKOHE | POOOTOTEXHUYECKUX CHUCTEeM. TeXHHUYecKoe
Oarmapnamanay ofictepiH  TaHmay. Po0ort | 3amanue. Bribop mepudepuiiHbIX yCTpOUCTB.
CBIHAFBI. Karenepai 1311ey. Kypbinrel | BeiOOp  31€KTPOHHBIX ~ KOMIIOHEHTOB U
KaHapTyJapbl. METOZIOB MporpamMmupoBanus. Mcnbitanue
pobota. Ilomck omubok. MonepHuzanus
YCTPOMCTB.

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. Microcontrollers
PICmicro and NXT. Main features of PICmicro
and NXT microcontrollers. Connection to
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.

bazoaprama scemexuiici / Pykosooumens npozpammut | Prog

ramme manager

CanrsixoBa O. C.

CanpikoBa O. C.

Salykova O. S.
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neKmpoHuUKa yHcane CeHCopavlK mexnonozuanap / Inekmponuka u cencopuwvle mexnonozuu / Electronics and sensor technology

Oky maxcamul / Yueonas yenw / Purpose

Curnannmapiasl eHICYAIH HHQPIBIK KyHeraepiH
KYpy IPUHIMIITEPIH OKY, CEHCOPIIBIK aKIapaTThl

mU@PIBIK  OHJCYMIH HEri3ri oicTepi MeH
ATOPUTMJICPIH MEHTepY,
MH()OKOMMYHUKAIHSITBIK Kyhenepae

CCHCOPJIBIK aKIapaTThl KAJIBINTACTBIPY KOHE
Tangay Ke3iHIe CaHIBIK OHJCYIl KOJIaHYIbIH
KYHUETIK aclIeKTiJIepiH MEHTepy

Nzydenue MIPUHIIUIIOB MIOCTPOCHHUS
nupoBBIX cHUCTeM OOpabOTKH CHUTHAJIOB,
OCBOEHHE OCHOBHBIX METOJIOB U QJITOPUTMOB
nudposBoi 00paboTKu CEHCOpPHOU
uHpOopMaIuy, OCBOCHUE CUCTEMHBIX
aCIeKTOB NMPUMEHEHHs [UPPOBO 00pabOTKH
CEHCOPHOM UHpOpMALUU npu 170
(dbopMUpoBaHUU u aHam3e B
MH()OKOMMYHUKAIIMOHHBIX CHCTEMax

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

namuoiceci / Pesynomamut o0yuenusn / Learning outcomes

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

CEHCOPJIap/AbIH HETi3T1 YFRIMAAPBIH, TEPMHUHAEPI
MEH aHBIKTaMaJapblH, MaKCaThl MEH KOJIeMiH,
MiH/ETTEepIH KOJIaHy;

— aKmaparTtbl OHJICYIIH UHMPPIBIK XyieciH
KYpY IPUHLIMIITEPIH KOJAAHY;

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

— KOMIIBIOTEPJIIK TEXHOJIOTHSHBI IMaianaHa
OTBIPBINl, ~ CHTHAJIAAPABIH  MaTEeMaTHUKAaJIBIK

MOJIETIBIEPIH 3epPTTEY

IMocae ycnmemHoro
o0yyarommecsi OyayT
— NIPUMEHATh OCHOBHBIE MOHATHUS, TEPMHUHBI
U OIpelesieHusl, Ha3HaueHue M 00JacTb

3aBeplIeHHsl Kypca

MIPUMEHEHUS], 3a/1auu COBPEMEHHOU
JJIEKTPOHUKHU U CEHCOPUKH;

— NPUMEHATh  NPUHLUIBI  TOCTPOEHUs
U(ppOBBIX cucTeM 00pabOTKU UHPOPMALIHH;
— BBIABJIATH XApAaKTEpPHBIE MPU3HAKU U
KJ1accu(UIUpOBaTh ANIEKTPOHHBIE "
CEHCOPHBIE TEXHOJIOTUH;

— HCCIIE0BaTh MaTeMaTHMYECKHE MOZEIU
CUTHAJOB C IIOMOUIbIO  KOMIIBIOTEPHOM
TEXHUKHU

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

— apply the principles of building digital
information processing systems;

— identify characteristic features and classify
electronic and sensor technologies;

— explore mathematical models of signals using
computer technology

completion of the course,

Kypcmuiy kvickawa mazmynst / Kpamrkoe codepicanue kypca / Course summary

Kipicme Po6GotTrapasia aKmaparTelK | BBenenue Oo6mue IIOHATUS 00 | Introduction General concepts of information
KYPBUIFBUIAPBI  Typasibl  KalMbl  TYCIHIKTEp. | MHPOPMAIIMOHHBIX ~ ycTpoiicTBax pobortos. | devices of robots. Classification of information
PoOotTapaplH akmapaTThlK KypbUIFbLIapbIHBIH | Kiaccuduxanus nHpopmarmonnsix | devices of robots. General information about
Kiaaccudukanusacel. TypieHaiprimTep Typaisl | ycTpoiicTB pobortoB. OOmme cBenenust o | converters. Classifications and general questions of
xannsl Manimertep. Kiaccudukanusuiap xoHe | mpeobpa3zoBaTesx. Knaccudukanmu u | application. Basic concepts and definitions.
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KOJTAHY/ABIH ~ Kalmbl  cypakrapbl.  Herisri
YFBIMIAP MeH aHbIKTaMasap.
[ToTeHIIMOMETPHUSUTBIK  CeHCOp. MHIYKIUSIBIK
’KOHE CBIMBIMIBUIBIK TYypaeHaiprimrepi. CaHIbIK
OpBIH aybICTHIPY TypJiieHaiprimrepi. Ko3sraibic
OarpITBIH  aHBIKTAy cxemajapbl. ONTHKAIBIK
UMITYJIBCTIK ~ TYPJICHIIPTIIITEPAIH  KO3FajbIC
OarbITBIH AHBIKTAY JKOHE JQJITIH apTTBIPY
cxemanapbl.  TakTwibal — ce3y  IKyienepi.
OHEpKACINTIK poOOTTApABIH TAKTWIBII CE3Y
KYHeJepiHiH KIKTelyl, MaKCaThl »OHE HETi3ri
(byHKIUSTIAPHL. TaxTunbai KOHTAaKTiJI1
TYpJICHIIpTiIITep. TakTuibai KOHTaKTLI
typaeHaiprimrep. OpHaJIaCKaH XepJli aHBIKTAy
xyihenepi.  OpHanmackaH  JKepAl  aHBIKTAay
KYHeNIepiHiH MakcaThl MEH KJIACCH(HKAIHSICHI.
Y IbTpagbIObICTHIK Jarna3ox ©JIIIICT 1.
YIbTpaAbIOBICTRIK —THANA30H  OJIIIETIIITEP IiH

SMHUTEHTTEP1 MEH KaOBL1JIaF bIII TAPBIHBIH
MIbE30JIEKTPIIK, MarHUTOCTPUKTHUBTIK,
KOHJICHCATOPJIBIK JKOHE HOJIUMepTi

TYPACHAIPTIIITEPIHIH KYMBIC iCT€Y MpPHUHIIMIII,
KYPBUIFBICH, KOMMYTALUSJIBIK TI30€KTEpi *KoHE
cumnarTaMaiapsl. Jlazepinix KAaIIBIKTHIK
eJIILIeriTep. Temneparypa  ceHCOpJIapBl.
KpicsiM cencopiiapsbl. XKblngaMabIK CEHCOpPIIApHI.
I"a3 KypaMbIHBIH CEHCOpPJIApBI.

O6H_II/Ie BOIIPOCbI IMIPUMCHCHHA. OCHOBHBIC

MOHSATHUS " OTIpeIeIICHUSI.
[MorennmomMeTpuveckue JaTYHK.
WHayKImoHHbIC u €MKOCTHBIE
npeoOpaszoBarTeny. Hudpossie
npeoOpazoBarenu  mnepemenieHus.  CXeMbl
OTIpENICIICHUs] HANpPaBJICHUS TIEPEMEIICHUN.
CxeMbI oTnpeeeHuUs HaIpaBJICHUS
MEpEeMEIIECHN W  TOBBIIICHUE TOYHOCTH
ONTHYECKUX MMITYJIbCHBIX ITPEO0pa3oBaTecii.
TakTunbHBIE CHCTEMBI OYYBCTBJICHUSI.

Knaccudukanus, Ha3HauyeHHUE U OCHOBHBIE
(GYHKIIUU TaKTHJIBHBIX CHCTEM OYYBCTBIICHUS
MPOMBIIIJIEHHBIX ~ po00TOB.  TakTHibHbBIE
KOHTaKTHbIE MpeoOpa3oBarenu. TaKkTHIbHbIE
KOHTaKTHBIC npeoOpa3oBaTesu.
JlokallMOHHBIE ~ CUCTEMBbI  OUYYBCTBJICHHS.
Haznauenue u kiaccudukanus J0KaMOHHBIX
CHUCTEM  OYYBCTBJIECHMs. YJIBTPa3BYKOBBIC
nansHoMep. [IpuHnum nencTBys, yCTpouCTBO,
CXEMbl  BKJIIYEHHMS U  XapaKTEPUCTUKH
MbE30JIEKTPUYECKUX,
MarHMTOCTPUKIIMOHHBIX, KOHJIEHCATOPHBIX H
TTOJTUMEPHBIX npeoOpazoBareneit
U3JlydaTesell U MPUEMHHUKOB YJIbTPa3BYKOBBIX
JaJTbHOMEpPOB.  JlazepHble  JaJlbHOMEPHI.
Jatuuku temmneparypsl. JlaTuuku naBieHUs.
Jatunkn  ckopoctd. JlaTymku  ra3oBOro
COCTaBa.

Potentiometric sensor. Induction and capacitive
transducers. Digital displacement transducers.
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.

bazoaprama rcemexwici / Pykoeooumenv npozpammut / Prog

ramme manager

CamsixoBa O.C.

\ CamsixoBa O.C.

Salykova O.S.
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Ickepnix Kazax mini / Jlenoeoil kazaxckuil azwik / Business Kazakh language

OKy maxcamut / Yueonasn yenw | Purpose

KociOu ic-opekeTTiH opTypii caiajiapblHaa
JIMHTBUCTHKAJIBIK, QJIEyMETTIK-MOJICHH,
MOJICHUAPAJIBIK, iCKepIIiK OaliIaHbBICTHI

KamMTaMachl3 €Ty YIIiH ICKePJIiK KapbIM-KaThIHAC
Ke3iHAe JMHTBUCTHKAIBIK OUTIM KyleciHmue

KOCiOM KY3BIPETTUIIKT KaJIBIITACTHIPY

dopmupoBaHue npoeCCHOHATBHBIX
KOMIIETEHIIMM B CHCTEME JIMHI'BUCTUYECKHX
3HAHUW B JI€JOBBIX OTHOLIGHHAX  JUIS

oOecrnieueHns S3bIKOBOM, COLMOKYJIBTYpPHOM,
MEKKYJIBTYPHOU, JEJIOBOM KOMMYHHMKAIIMU B
pasnuuHbIX  cdepax  npodeccuoHaNbHON
JIEATEIIbBHOCTH

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

OKbimy

Homuiceci / Pezynemamol 00yuenusn / Learning outcomes

Kypcerbl  corTi
aJIylbLIap

- ceﬁney KOMMYHHKAIUACHL IMPAKTUKACBIHAA

Ka3ak o1e0M TUIIHIH HETri3ri Oop(O’IUSsIBIK,
JIEKCUKAJIBIK, TPaMMaTHKAJIBIK
KOJIJTaHAa/Ibl;

— ajFaH OUTIMI MEH JaFabUIapblH TOXipuOesne

YKOHE KYHJIEIKTI OMIp/e Mai1anaHaisl;

— TUIAIK OipmiKTepi KOMAAHYABIH IYPHICTHIFHI,
TOIIT1, OPBIHABUIBIFBI TYPFBICHIHAH TaJAalIbI;
— Kasipri casicl, YJKOHOMHUKAJIBIK KOHE MOICHH

opTajga Kas3ak TUTIHIH jka30alla j>KOHe aybI3Ia

HET131H MEHTepy JICHreiiH KepceTedl

agKTaraHHaH KeHiH Oiixim

HOpMaJapblH

IMocae ycmemHoro
o0yyarommecsi OyayT
— IpPUMEHATh B  NPAaKTUKE  peyeBOU
KOMMYHHUKAI[UM OCHOBHBIE Op(O’MHUYECKHE,
JEKCHUYECKHe,  TIpaMMaTHYECKUE  HOPMBI
Ka3aXxCKOTr'0 JJUTEPAaTypHOI'O SI3bIKa;

— MHCIIONb30BaTh NMPUOOPETEHHBIE 3HAHUS U
YMCHUA B HpaKTI/I‘IeCKOﬁ ACATCIIBHOCTH H
MIOBCEJHEBHOM KU3HU;

— AaHaJIu3upoBaTh A3BIKOBBIC CIHWHUIBI C

3aBeplIeHHsl Kypca

TOYKH 3pPEHUS] MPABUIBHOCTH, TOYHOCTH,
YMECTHOCTH YIOTPEOICHUS;

— JEMOHCTPUPOBATH  YPOBEHb  BIIAJICHUS
IMUCbMEHHBIMU M YCTHBIMM  OCOBaMH
Ka3aXCKOT0 SI3BIKA B COBPEMEHHOM
MOJUTHYESCKOM, SKOHOMUYECKOM u

KyJIbTYPHOU Cpefie

After successful
students will be
— applies in the practice of speech communication
the basic orthoepic, lexical, grammatical norms of
the Kazakh literary language;

— uses the acquired knowledge and skills in
practice and everyday life;

— analyzes linguistic units from the point of view
of correctness, accuracy, appropriateness of use;

— demonstrates the level of proficiency in written
and oral wasps of the Kazakh language in the
modern  political, economic and cultural
environment

completion of the course,

Kypcmoin kbickawa mazmynst / Kpamxoe cooepacanue kypca | Course summary

YATTHIK Kaapiap - MEMJIEKeTTiH Herisi. JKymbic
KYHIH xocmapiay. JKyMBbIC anTackiH )KocTapiay.
Tin monmeHueTiH nambITy OarbITTapbl. JKoFapbl
OUTIMII ~ MaMaHHBIH  COWJIey  MOJICHHETI.

HanmonaneHble Kaipel - OCHOBA IOCY1apCTBa.
[TnanupoBanue pabouero TTHSL.
[InanupoBanue paboueit HEJIEIIH.

Hanpasnenus pa3sBUTHS S3bIKOBOM KYNbTYPBHI.

National cadres are the foundation of the state.
Planning a working day. Planning the work week.
Directions for the development of language
culture. Speech culture of a specialist with higher
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Conempecy - ce3 Oacel. Ickep amaMHBIH ceiliey
cruni. Iccanapaa. Keniccesznep. Pecmu ctumbain

Kynbprypa peunm choenuanucrta ¢ BBICHIUM
obOpazoBanuem. [IpuBercTBHE - 3TO TIABHOE

education. Greeting is the main word. Business
man speech style. On business trip. Conversation.

Kalumel  cumarramacekl. Pecmm  ctmibiiH | cmoBo. Ctwiabs peum naenoBoro uenmoeka. B | General description of the official style. Formation
Kanpinracybl.  PecMM  CTWIBIIH — TULAIK | KOMaHAUPOBKE. [TeperoBopsi. Oomee | of the official style. Linguistic features of the
epekiienikrepi.  Ickepimik — KaThIHACTAP/bIH | OMHMCAHHE o(HIIHAIEHOTO cruis. | official style. Types of business relationships.
typiepi.  Kaszakcran — PecnyOnukacweiamarel | opmupoBanue  odpunmansHoro — cruisi. | Official holidays in the Republic of Kazakhstan.
pecMu Mepekeep. Kasakcran | Jlunrsuctuueckue ¢ynkuuii odunuansaoro | State service of the Republic of Kazakhstan. Civil
PecriyOnukachlHbIH =~ MEMJICKETTIK  KbI3METI. | cTwis.  Tumbel  JenoBeIX  oTHomeHuit. | Service Principles. Service letters. Content and
MemiekeTTik Kbi3MeT npuHnunrepi. Keismertik | Odunuansusie npasgauku B - Pecmybnuke | purpose of service letters. Official receptions in the
xartap. Kpi3merTik xarrapablH Ma3myHbl MeH | Kazaxcras. locymapctBenHast  ciyxo0a | state language. Official meetings. Official meeting
Makcatel.  MeMmiekeTTik  Tigeri  pecmu | PecrnyOnuku Kazaxcran. IMpunmune | plan.  Registration of documents at official
KaObUImayaap. Pecmu  kesgecynep. Pecmu | rocymapctBennoit  ciayxObl.  CoyxeOnbie | meetings. Diplomatic relations. Application of
Kesmecy kocmapel. Pecmm  kesmecysepneri | mucbMa. Conepikanue | Iiedb ciyxeOHbIX | legislative acts in the state language. Constitution
KyKarTapasl — pacimzuey. JMIIoMaTHsUTBIK | TIHCEM. Odunmansusie  npuembl  Ha | Of the Republic of Kazakhstan.
KaTblHAc. 3aH aKTUIepiH MEMJIEKETTIK TiIAe | rocyAapcTBeHHOM  s3bike.  OdunumanbHbie
KOJI/IaHy. Kasakcran PecniyOnukaceinbie | Betpeun. [lman  odummansHOW — BCTpedw.
KoHCTHTYIHACH. OdopmiieHre TOKYMEHTOB Ha O(HIIHATBHBIX

BCTpevax. JIMIUIOMATHYECKHE OTHOIICHHS.

[TpuMeHeHHe 3aKOHOJATENbHBIX AaKTOB Ha

rOCYIapCTBEHHOM  si3bIke.  KOHCTUTYIHS

Pecnyonuku Kazaxcran.

Bazoaprama scemexwuici / Pykosooumens npocpammeot | Programme manager
Jlocosa A.T. | Jlocosa A.T. Dossova A.T.
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Binim 6epyoi scexenendipy | Illepconanuzauus oopazoeanus | Personalization of education

OKy maxcamol / Yueonas yens / Purpose

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

@opMHUpOBaHNE HABBIKOB IIPOCKTUPOBAHUS U
peanu3aii 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 Oirim
aJIybLiap

— OiniM OepyaiH AepOecTeHIIpUIreH MOJIETiHIH
MOHIH, OHBI )KY3€Tre aChIpy/JIbIH MaKCaTTapbl MEH
Ke3eHIepiH Oiny;

— Oumim Oepynin nmepbec Momeni meHOepiHe
OKYIIBUIAPMEH XYMBIC 1CTEY/IiH THIMII dicTepi
MEH TOCUIAEPIH Urepy;

— nepOectreHaipiireH OiTiM  Oepy  MaHBI3IBI
Ma3MYHBIH )K00aJay JafAbUIapbIH 1e;

— CTYACHTTEP/iH JTaMybl YIIiH JKEKe
TpaeKTopusIapAbl Kypa oiny;

— 3aMaHayd KOMMYHMKAIUs (OHBIH ILIIHAE
nU(PIBIK) AaFIbUIAPHIH HETICHY,

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

IMocne ycnmemHoro 3aBepuieHUsi Kypca
o0yyarommuecsi OyayT

— 3HaTh CYIIHOCTh IEPCOHAIN3UPOBAHHON
MOJIeT O0pa3oBaHUs, LENIW W JTalbl ee
BHEJIPEHUS,;

— BIaAeTh  DPQPEKTHBHBIMH METOJaMHU U
npueMamMu paboOThl C YYalIUMHUCS B paMKax

MIEPCOHATM3UPOBAHHOM MOJIEITN
o0pa3zoBaHus;

— BJIAZICTh  HABBIKAMHU  NPOCKTUPOBAHHS
COJICPIKATEIIBHOTO KOHTEHTA

NEPCOHATM3UPOBAHHOTO 00Pa30BAHNUS;

— yMeTb paspalaTbiBaThb HWHAWBUAYaJIbHBIE
TPAEKTOPUH PA3BUTHS yUaIUXCS;

— BJAJIETh HaBbIKaMU COBPEMEHHBIX
KOMMYHHKAIUH (B TOM 4uCie U HU(PPOBBIX);
YMETh OpraHu3oBbIBaTh 3P QeKTUBHOE
B3auMO/IENICTBUE BCEX Y4aCTHUKOB
00pa30BaTENBHOIO 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 ncuxonaoruscel.

Ilenarornka BeICIIEN IIIKOJIBL.
ITcuxosorust ynpaBiaeHusl.

Pedagogy of higher education.
Psychology of management

Kypcmuin kpickawa mazmynst / Kpamkoe codepycanue kypca / Course summary

Bimim Oepyneri Kazipri TEeHJEeHIUsAIap:
JapanaHablpy, TUQPIaHABIPY, OJapIbIH e3apa
Oaiinanpicel. Jlapanay ¢dakropiapsl: xobanay

CoBpemMeHHbIE TpeHIbl B  00pa30BaHUMU:
MIepCOHANIN3ALUSA, uudpoBU3aIs, 170.¢
B3aUMOCBA3b. DakTOpsl NEpPCOHAIN3ALNHU:

Modern trends in education: personalization,
digitalization, their relationship. Personalization
factors: design and research activities, criteria-
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KOHE 3epTTey KbI3METi, KpUTEpHAbl Oaranay,
apanac OKbITY, Jkeke kecte. Jlapamanran Oimim
o0epy mogeni. [lepbec OKBITYIbIH MPUHIMIITEPI.
JKeke tpaekTopuss - OYJI OKYIIBIHBIH JKEKE
oJNIeyeTiH ICKE€  achIpyAbIH  JKEKe  TOCLIl.
JepbecTenaipinren Oiim Oepyzeri
KapbIMKATBIHAC €PEKIIETIKTEPI.

MPOEKTHAs u MICCIIEeZIOBATEIbCKAs
ACATCIIBHOCTb, KPUTCPHUAIIBHOC OLICHHBAHUC,
CMEIIaHHOe  OOydeHHWe, WHIMBHIyaJIbHOE
pacnucanue. [lepconanu3upoBaHHass MOEIb
o0pa3oBaHusl. [TpuHIMTBL
HEPCOHATU3UPOBAHHOTO YUCHHSL.
WunuButyansHast TPaeKTOpHUs
IIEPCOHAJIBHBIN IIyTh peanuzanuu
JMYHOCTHOTO TIOTECHIMAda OO0YyYaromerocs.
OcobenHHocTH KOMMYHHUKAaIUH B
NePCOHATM3UPOBAHHOM 00pa30BaHUU.

based assessment, blended learning, individual
schedule. Personalized education model. Principles
of Personalized Teaching. An individual trajectory
is a personal way of realizing a student's personal

potential.  Features of communication

personalized education.

in

Bazoapnama yscemekuiici / Pykogodumens npozpammsl / Programme manager

Cwmarmmi T.U. — .r.k.
Ao6mupkenoBa A.K. — PhD moktop

Cmarmmiit T.U. — K.ILH.,
Ao6mupkenoBa A.K. — PhD noktop

Smagly T. — Candidate of pedagogical ciences
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 maxcamut / Yueonasn uens | Purpose

XKorapbl OKy OpHBIHaH KeHliHri Oiunrim Oepy
OarmapiiamMachl MIEHOEPIHE MIET TUIIH MEHIepy
JaFbLUIAPEIH OJIaH 9pi KaJIBIITACTBIPY

JanbHenmiee ¢opMHupoBaHHE  HABBIKOB
BJIQJICHUs] MHOCTPAHHBIM SI3BIKOM B pPaMKax
n3ydyaeMoil  00pa3oBaTeIbHOM  MPOrpamMMbl
I10CJIEBY30BCKOr0 00yUeHUs!

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

Oxvimy namuorceci / Pesynomamut o6yuenus /Learning outcomes
Kyperbl carri asikrarannaH keiiin Outim | [Tocie ycmemnoro 3aBepmenusi kypea | After successful completion of the course,
aJIymbLIap odyuarommecst OyayT students will be
— apHaiipl omeOueTTepai OKy, Tajjay, WIeT | — BIAJCTh HaBBIKAMU YTCHHUsS crienuanbHOW | — master reading skills of special literature,
TUTIHAET1 ~ apHailbl  MOTIHIACpAI  ayaapy | JUTEpaTyphbl, aHaJm3a, nepeBoza | analysis, translation of professional texts;
AarIplIapblH MEHTEPY; MHOA3BIYHBIX CIICLTEKCTOB; — know  special professional lexis  and
— apHaiibl KociOn JICKCHKa MEH | — 3HaTh CHenUaIbHYI0 mpodeccHoHambHyio | terminology;
TEPMHUHOJIOTHSIHBI O11Ty; JIEKCUKY U TEPMHUHOJIOTHIO; — master writing skills in a foreign language, as
— mieT  TUTIHAE  JKa3y, COHBIH  iIIiHAE | — BIAACTh HAaBbIKAMH MHOA3BIYHOTO muchMa, | Well as academic writing;

aKaJIeMUSUIBIK a3y JaFbUIapblH MEHTepY;

— KociOu OarbITTaFbl CypaKTapra aybI3Iia KoHe
*a3z0aria sxayan Oepy;

JKaIMbl KOCIMTIK  CHUMATTAFbI
TBIHJIay JIaFIbUIapbIH MEHTEPY

MOTIHIEP/II

B TOM YHCJIC aKaJEeMUYECKOTO ITHChMA;

YCTHO 1 NMCBbMEHHO OTBCYATh HA BOIIPOCHI
npodeccnoHanbHOM HANIPaBIEHHOCTH;
BJIAACTb HaBbIKaMU ayJIUPOBAaHUSA TCKCTOB
o01enpodeCcCHOHAIIBHOTO XapakTepa

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

— skills on the general

Ilpepexsuzummepi / Ilpepexeusumut / Prerequisites

et Tim (kocibn)

‘ WNHocTpanHbli 361K (TpoheCcCHOHATBHBIN) ‘

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 sncemexuwiici / Pykosooumens npozpammut | Prog

ramme manager

.Xabaesa C.C

| XKabaesa C.C.

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

Modern technologies of project management

OKy maxcamut / Yueonasn uens | Purpose

MarucTpaHTTapra  JKOOaJbIK  MEHECIKMEHT | (hOpMUpPOBaHHE y maructpanToB cucremsl | formation of a system of theoretical
cajlachlHJa TEOPHSUIBIK  OLTiMAep JKYHeciH | TeopeTHUecKux 3HaHui B oOsactu ympasienus | knowledge in the field of project management
KaJblnTacTelpy:  Kasipri  3amanrbl  CASE- | mpoektamu: IUTAHUPOBAHMS, cocrasienus | for undergraduates: planning, scheduling,
KypasiIapbiH naiiganaHa OTBIPBII, | TpadHKOB, pacipeaesieHUs] pecypcoB, yipasienus | resource allocation, task management of the
KOCIMOPBIHAAPABIH ~ THIMIUIICIH — apTTRIpYFa | 3aJadaMd TpeaIMETHOW oOsacTu HampaBieHHbIX | Subject area aimed at improving the efficiency
OarpITTaFaH IOHIK  CajaHbl  JKocmapiay, | Ha  moBblieHne  3ddexkruBHoctn  padotsl | Of enterprises using modern CASE-tools
xKocrapiay, pecypcTapabl 0oy, | mpeanpusTHii ¢ momouiplo coBpeMeHHbIX CASE-
TanceIpMaIapsl 6ackapy. CpeICTB

Oxvimy namuoiceci / Pezynomamut 00yuenusn / Learning outcomes
Kypcerbl corTi asikraranHaH keiiin Outim | [Tocie  ycmemHoro — 3aBepmienusi  kypea | After successful completion of the course,
aJrymbLiap odyuarommecst OyayT students will be
— 5K00aJBIK KBI3METTIH HETI3rl MPUHIUOTEPIH, | — HMCIIOIb30BaTh OCHOBHEIE npuniunel | — to know the basic principles of project
xoOamapael  Oackapy ~— yFbIMIapel  MEH | MPOCKTHOW [EesTENbHOCTH, TMOHSTHS W TepMHUHBI | activities, concepts and terms of project

TEPMUHJIEPIH,’)K00aBIK 0acKapy cajlachlHIAFbl
3aMaHayH TeXHOJOTHUsIapAbl 01y,

— KOOaNbIK MUKIAIH OPTYPJl Ke3eHIepiHIe
x)obanmapapl Oackapy TEXHOJIOTHSUIAPBIH
KOJIJIaHy KQKETTLIITiH Tanaay;

— 3aMaHayd 3KoHOMHKa MeH [T camacblHIaFbl
KOOANBIK MEHEIKMEHT TEXHOJIOTHSIIaphIHBIH
OpHBI MEH peIliH Oaranay;

— IT-Te

yIpaBJiIeHUS IIPOEKTaMHU,COBPEMEHHBIE
TEXHOJIOTUH B 00JaCTH MPOEKTHOTO YIIPaBIICHUS;

— aHAJIM3UPOBATh HEOOXOAUMOCTH NPUMEHEHUS
TEXHOJIOTHI YIPaBICHUN MPOEKTaMHU HA Pa3HBIX
JTanax MpPOEKTHOTO LIUKIIA;

— OLCHUBATH MECTO M pOJHM TEXHOJOTHI
MIPOEKTHOI'O MEHEKMEHTa B Pa3IUYHBIX chepax
COBpeMEHHOM s3koHOMUKH U IT cdepe;

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;

KOOAITBIK MEHEDKMEHT | — TPOBOJIHTH HKOHOMHYECKYIO  OIleHKY | — conduct an economic assessment of the
TEXHOJIOTUSICBIH  KOJJIaHyFa  OKOHOMHUKAJBIK | TPUMECHEHUS TEXHOJIOTHH npoektHoro | application of project management technology
Oarayay Kyprisy; MeHepkMenTa B 1T, inlT;

- 9p TYpJi Oarmapriamanap MEH | — paboTaTh C pa3nu4yHbIMH Tporpammamu u | — Work — with  various programs and
KOCBIMIIIAJIAPMEH YKYMBIC jKacaHbI3 OPUIOKCHHSIMH applications

Kypcmuiy kvickawa mazmynot / Kpamkoe cooepacanue kypca / Course summary
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Kobamap s Oackapy TEOPHSACHI MeH
toxipubecinin  Herizmepi. JKoba mHKITIHIA
TYCIHIri, JKOOAIIBIK LUKJIIET] ’K00aHBbI
OackapyablH ~ opHbl.  JKobOanel  Oackapy
camachlHbIH MAaKcaTTapbl MEH KPHUTEPHIIEpI.
’Kobanbt OackapyabIH MakcaTTaphbl.
WHBeCTUIIUSUITBIK jK00amapabl Ky3ere acblpyMeH
OaiimanpicThl  Toyekenaepain Typaepi. PERT
TEXHOJIOTHUSCHI. XKobanbt OackapyabiH
MaTEeMAaTHKAIBIK  Heriznmepi.  JIMHaAMHKaIBIK
Oarnmapiamanay XKOOaHBIH aKMmapaTThIK
YIITIepiH 931pIeYHiH TEOPHUSUIBIK HETi31 OOJIbI
tabbianpl.  JKobanbsl  Oackapy — OoiibIHIIA
memiMaep KaObuigay YIIH aknmapar Kesnepi.
’KobGanbIH aknmapaTThIK Mojei. JKobaHsbI xy3ere
acelpy JKOCmapelH Kypy. JKoOaHBI OpBIHAAY
KOCHApBIH JKy3ere acwlpy. JKenmiiik jxocmapisi
Ky3ere acelpy OOWbIHIIA X00a MEHEIKEpiHIH
1C-OpeKeTiHIH Ma3MyHBI. KoGanbIH
OPBIHAATYBIH OakpLIay. MOHMTOPUHITIH
TEXHOJIOTUSUTBIK TIPOIECIHIH MakcaTTapbl MEH
Ma3MmyHbl.  JKoGanbl  Oackapy  MpOLECIHIH
YHBIMIACTBIPYIIBLUIBIK acreKTiiepi KOHE
oJlapJibl TEXHOJIOTHSUTBIK ~ KaMTaMachl3  eTy.
OHBIH  aKmapaTThlK  YJTICIH  TalJaiaHbIn
KO00aHBl ~ JKaKcapTy  pe3epBTEpIH  13/EHI3.
Pecypcrapasr G6emy OoifbiHIIa Ke3aecylnep MeH
KOHCYJIbTaIlHsUIAPTbI TEXHOJIOTHSITBIK
KAMTaMachI3 eTy.

OCHOBBI TEOpPMHM H TPAKTUKH  YIPaBICHUS
npoektaMu. [loHSATHE MPOEKTHOTO ILMKIA, MECTO
YIOPaBJICHUS TPOSKTaMH B IIPOCKTHOM IIHKJIE.
Henu wu KpuTepuu KauecTBa  YHPABICHUS
npoektamu. Llenu ynpapienus nmpoekTamu. Buibt
PHUCKOB, CBSI3aHHBIX v BBIIIOJTHCHUEM
WHBECTHIIMOHHBIX TpoekToB. Texnomnoruss PERT.
MareMmaTUUEeCKHE OCHOBBI YIPaBIICHUS
MIPOCKTaMHU. JluHamMudeckoe
MpOrpaMMHUPOBAaHUE — TEOPETHUYECKass OCHOBA
pa3paboTK HMHPOPMAIIMOHHBIX MOJIEIIEH MMPOCKTA.
WcTtounnku nHpopMamy AJisl IPUHATHS PEIICHHNA
[0 yOpaBleHUIO0 TNpoekramu. HMHdopmarmonHas
MOJICJIb  TIPOEKTA. CocraBieHue  II1aHa
BBIIIOJIHCHUS ~ TpoeKTa.  Peanuzamms  TutaHa
BBITIOJTHEHUS IIPOEKTA. Copnepxanue
IEeITEIbHOCTH MEHeDKepa IPOEKTa o
BBITIOJIHEHUIO CETEBOTr0 IJlaHa. MOHHUTOPUHT
BBINIOJIHEHUST mpoekta. Llenm u  coxepkaHue
TEXHOJIOTHYECKOT0  Tpollecca  MOHUTOPHWHTA.
OpranuszanuoHHbIE aCIICKTBI npoiecca
YIOPABJICHHUS TPOEKTOM M HX TEXHOJOTHYECKas
MOAICPKKA. ITouck pe3epBoB
COBEPILICHCTBOBAHUSI TPOEKTa C TMOMOIIBIO €ro
nHpOpMalIMOHHOW  Mofenu. TexHoJorudecKas
MOJJEPKKA COBEHIAHWMM W KOHCYJIbTAallUA IO
BOIIPOCAM BBIJIETIEHUSI PECYPCOB.

Fundamentals of the theory and practice of
project management. The concept of the
project cycle, the place of project management
in the project cycle. Goals and criteria for the
quality of project management. Goals of
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.
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bynmmuot mexnonocuanapowt nanoanany / Henonvzosanue oonaunvix mexnonozuit / The use of cloud computing

Oky maxcamul / Yueonas yenw / Purpose

MaructpaHTTapelH  OVITTBI  CaKTay  JKOHE
JCPEeKTEepAl OHJIEY peCcypcTapblH IalanaHa
OTBIPBIN,  OYITTBI  €cenTeyiep  MoJesiHe
Heriznenred AT memimaepiH >xobajiay XoHe

o3ipJIey JaFAbIapbIH KAJIBIITACTHIPY.

chopMUpOBaTh y OOYYAMOIIMXCS HaBBIKU
MPOCKTUPOBaHUS U pa3padoTku UT-pemennit
Ha OCHOBE MOJENU OOJIAYHBIX BBIYHCICHUH,
HCIOJIb3YIOLINX o0auHbIe pecypcbl
XpaHeHUsl 1 00paOOTKH 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
Kyperbl coTTi  asiKkraraHHaH KeiliH Ourim
ajlyubLIap
- OWITTBI  TEXHOJOTHSJIAD  CaJaChIHJIAFbI
HOPMATHUBTIK-TEXHUKAIBIK KY>KaTTaMaHbI
nai1ajiany;
- 3aMaHayu OYITTBIK cepBUCTepi
YUBIMIACTBIPY JKOHE JKYMBIC ictey
MPUHIUIITEPIH KOJIJIaHYy;
- OVJITTBIK KBbI3METTEP/IIH YKYMBICBIH
OHTAMJIAH]IBIPY;
- OYJITTHI pecypcrapabl naianany

TEH/ICHIMSUIAPBIH, OYITTHI TEXHOJIOTHSIIAPIbI
JAMBITY/IbIH Kal-Kyil MEH NepcreKTHBaapbIH
Tanjay;

- Oacrankel  JepekTepAiH  Oenrici3iri,
apTHIKTBIFBI YKOHE JKETKITIKCI3/IIT >KaFJaibIHIa
aKnapaTIeH XKYMBIC icTey;

- cepBepli BHUPTYaJINaHABIPY KypajaapbIMeH
KYMBIC icTey, OYITTBIK HH(QPAKYPHUILIMHBIH
KEKe AIEMEHTTEPIH KOH(pUTypanusiay
(BUpTyanasl cepBepiiep, JepeKTep Koimaapsl
*oHe T.0.).

IMocae ycmemHoro
o0yyarommecsi OyayT
- HCIIOJIb30BaTh HOPMAaTHUBHO-TEXHHUYECKYIO

3aBeplIeHHsl Kypca

JOKYMEHTalMil0o B o0jacTu  OOJAYHBIX
TEXHOJIOTHIA;

- TPUMEHSTh TNPUHLMIB OpraHu3aldd U
(O YHKITMOHUPOBAHUS COBPEMEHHBIX
00JIaYHBIX CEPBUCOB;

- BBIIOJHATH  ONTUMH3AIMIO  pabOTHI

00JIaYHBIX CEPBUCOB;

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

- paboratb ¢ wuH(pOpMaIMend B YCIOBUAX
HEOIPEEIIEHHOCTH, U30BITOYHOCTH u
HEJ0CTaTOYHOCTH UCXOHBIX TAHHBIX;

- paboTaTh CO CpeACTBAaMH BUPTyaJTU3aLUH
CEpPBEPOB, MPOU3BOJIUTH HACTPOUKY
OTJIENbHBIX 2JIEMEHTOB o0ayHoM
UHQPACTPYKTYphl (BUPTYaJIbHBIX CEpPBEPOB,
XPpaHWIHII JAHHBIX U JAp.).

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 kvickawa mazmynot / Kpamkoe cooepacanue kypca / Course summary

CCpBI/ICTiK OarbITTarbl TCXHOJIOTHUAJIApTa

Beenenne B cepBuc -

opuenTuposanHkie | Introduction to service - oriented technologies.
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kipicrie. BynTtel Kykartapasl 6ackapy. Google
Documents.SkyDrive. bipnecken opekerTepre
apHaJIFaH Kypannap. VHTepakTWBTI OHJIAH
TakTa. bynTrTel nepekrepai cakray Dnevnik.ru
xoHe DropBox, Supmekc. [uck. «byarTsl
KBI3METTEp» TYCIHIr.«ByJITTBl  KbI3METTEpI»
kepcety yariepi. OKy KypcrapbiH Kypy. byirra
OKy TIpolieciH 0ackapy. BYJITTBIK KbI3METTEePIiH
npooiemManapbl.  BYITTBI  TEXHOJIOTHSIIAP.IBI
OJlaH opl JambITy. ByiaTTarel BeO-KbI3METTEPI.
Konnanpictarst KBI3METTEP MCH
wiarpopmanapra moay. Microsoft OyaTThIK
KbI3METTepi. BYITTBI ecenrTeynepliH Herisri
KOMITOHCHTTEpi:  KoymaHOamap,  KIMEHTTEp,
UHOPPaKYpbUIbIM, IIaTdopManap, KbI3METTep,
aepeKkTepAl cakray. byirra opHanacTeIpy YIIiH
BeO-KOCBIMINIANIApApl  a3ipyey, OrfaH  Oap
KosmanOanapael kemripy. CTaHIapTThl OpTajaH
OWITTBIK KOJjIaHOanmapra Kemry. Murpaius
Typaibl TyciHIK. bynTka kemry a3zanapsl.
KonganbicTarsl OM3HEC KaKETTUTIKTEPIHI3 YIIIH
JYPBIC OpHAIACTBIPY YATICIH TaHay.

texHojoruu. OOJauHbIi TOKYMEHTOOOOPOT.
Hokymentsl Google.SkyDrive. HcTpyMeHTHI
TUISI COBMECTHOI JESITEIIbHOCTH.
WnutepakTuBHast oHiaiiH-10cka. OOnayHble
xpa"wmia aaHabpXx Dnevnik.ru u DropBox,
Supexc. [Juck. Konmenmusi  «00JIauHBIX
cepBucoB».Monenu MIPeI0CTaBICHUS
«obsayHbIX cepBHcOB». Co3naHue y4eOHBIX
KypcoB. YMpaBieHHE MPOLEecCOM 00yUYEeHHS B
obnake. IIpoGieMbl OO0NaUHBIX CEPBUCOB.
JanbHeriiee pa3BuTHE 00J1aYHBIX
texunosoruii. Web-cityx6s1 B obmake. O630p
CYLIECTBYIOIIUX CEPBHCOB U  IUIaT(OpM.
Oo6naunsie cepBucel Microsoft. OcHoBHbIE
KOMITOHEHTBI Cloud Computing:
NPUJIOKEHUS, KIMEHTHI, HWHPPACTPYKTYypa,
mw1aTQopMbl, CIYXKObI, XpaHEHHUE JAHHBIX.
Pazpabotka Web-npunoxennii TSt
pa3BepThIBaHUs B 00JIAUHOM cpefne, mepeHoca
B  HEE  CYUECTBYIOIIMX  MPHIIOKEHHI.
Murpauus M3 CTaHAApPTHOM  cpelsl B
oOJauHble MPUIIOKEHUS. Konmnenmust
murpanuu. ®assl murpamnuu B 061axo. Beidop
MOAXOMALIEH MOAENU pa3BepThIBaHUS B
COOTBETCTBUM C CYILIECTBYIOIIMMHU Ou3Hec-

3agavdyaMHu.

Cloud document management. Google
Documents.SkyDrive. Tools for joint activities.
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.
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Humepnem mexnonozusanapor / Hnmepnem mexnonozuu / Internet technology

OKy maxcamut / Yueonasn uens | Purpose

WHTEepHETTI YHBIMIACTBIPY OHE KBI3MET €Ty
TEXHOJIOTUSUIAPBIH, TMPUHLUUOTEPIH  MEHrepy,
WuTepuer OopTachlHIa  KOJNJaHy  YUIH
KOCBIMITIAJIAP/IbI J)KOOaIay 9/IiCTepiHe YHPETY

OcBoeHue TEXHOJIOTUH, IIPUHIIUIIOB
OpraHHU3aLUH " (bYHKIIMOHHPOBAHHUS
WurepHera, oOyueHwue METO1aM
MIPOEKTUPOBAHUS HPUIIOKCHUN TSt

MCI0JIb30BaHus B cpene MHTepHer

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

Hamuiceci / Pesynomamot o6yuenus / Learning outcomes

Oxvimy
Kyperbl coTTi  asiKkraraHHaH KeiliH Ourim
ajlymbLiap
— FaJlaMTOpJa  KOJIJAHBUIATBIH  aKMapaTThl
eHJIeY TEXHOJIOTHUSICEHL, YUBIMIACTBIPY
MPUHLMIITEP];
— Kazipri 3aMaHfbl MHTEPHET TEXHOJOTHIIAP
Herizigae  OarmapiamMaiblK — KOCBIMILAJIAp.Ibl
KYPacThIPAJIbI;
— 3aMaHayd HMHTEPHET TEXHOJOTHsIapPMEH

THIM/I1 )KYMBIC YKacai1bl

IMocae ycmemHoro
o0yyarommecsi OyayT
— HCHOJb30BaTh IPUHIMIIBI OpPraHU3aLUH,
(YHKIIMOHUPOBAHUS WutepHer U
TEXHOJIOTUM  00paboTKM  MH(OpMaLuy,
npuMeHsiemble B IHTepHeT;

— C€O03/1aBaTh MPOTPaAMMHBIEC MPHIIOKEHUS Ha
OCHOBE COBPEMEHHBIX UHTEPHET TEXHOJIOTHIA;
— ycmemHo paboTarb € COBPEMEHHBIMU
WUHTEpPHET 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 koickawa mazmynot / Kpamkoe cooepacanue kypea | Course summary

WuTepHeTTiH KypbUIBIMBL.  php-re  Kipicme.
WuTepHer Kanail xymbIc icteiiai, MHTepHETKe
KochuTy Typusiepi Herisri anblkTamainap: pecype,
naiinananymel, mpoBaiiiep, JKeni, cepBep,
TYOIpIIiK cepBep, JOMEH, KaTbIHAC, TpadUK, TEPY
apKbIIbl  Kipy, KE€H >KOJAaKThl KOJDKETIMILTIK,
ceiMchb3  Kockuty. HTML Timi, Oer o3ipiey
Oarnmapnamanapsl, O0eT Iu3aiiHbl, CLEHapHiliep,
131ey KyHenepiHne Tipkeny. Jluam-am apKbLIbl
Kon keTkizy. php Herizgepi. KeH xomakTsl
KOJDKETIMIUTIK, OHBIH Typuienepi,
curarramanapsl. Maccustep. ISDN
texHosorusicel, DSL Ttexnomorusicet (ADSL),

Crpykrypa cetn uHTepHeT. BBenenue B php.

Kak yctpoena cerp MHTepHeT, TuIbl
noakmoueHuss Kk MHrepHery OCHOBHBIE
OIIpEIEJICHUS: pecypc, I10JIb30BATENb,

MpOBAIep, CETh, CEPBEP, KOPHEBOW CEPBED,
JIOMEH, JOCTyH, Tpaduk, KOMMYTHUPYEMBIi
JTIOCTYII, I POKOIOIOCHBIN JIOCTYII,
O6ecripoBoHOi  jmoctym.  S3pik HTML,
MporpaMMbl il pa3pabOTKH  CTpaHUI,
JU3aiiH CTpaHUll, CLIEHAPUHU, PETUCTpALUs B

MOMCKOBBIX  ciyx0ax.  KommyTrupyemslit
noctyn. OcHoBbl php. IllupokomnonsocHsIi
JIOCTYIl, €ro TOJBHJBI, XapaKTEPUCTHKH.

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.
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CIYTHHUKTIK OaiaHbic, KaOENbIIK TeIeauaap
Kenminepi, Jkanra anbiHFaH kel A foreach
MacCCHUBTEpIH OTY YIIiH IUKI. MHTEpHETTE 13aeY

Heri3/epi. Oynknusiap. PHP  timiane
MIIIHIAEPMEH JKYMBIC ICTEy  DJIEKTPOHIIBIK
nomTa. Be6  dopymmap. PHP  rtinminzge

KYHIepMeH >kymbic ictey MySQL nepekrep
0azaceiMeH KyMmbIC icTey. JKeke KyHAETiKTep.
LiveJournal, OJtorTap bl YHBIMIACTBIPY,
TaJKbUIayJapFa KaThICy, KayilCi3miK, KYKBIKTBIK
acnektinep. sql Tapuxpl. DailngapMeH KYMBbIC.
Be6 warrap. Web-uartapapl yibIMOacTeIpy,
OenmMe, Kayimnci3mik, yaTTapAbl MoOAepaiusiay.
Cyperrepmen xoHe GD  kitamxaHacbIMeH
xympic ictey. ICQ, ICQ, QIP xone Oacka
WHuTepHeT apKbUIbI dKYMBICTBI YHBIMIACTBIPY

Maccussl. Texuomoruss ISDN, TexHOJIOrHs
DSL (ADSL), CIlyTHUKOBAas CBS3b,
KaOCIbHBIC TEJICBU3HOHHbBIC CeTH,

BeIeeHHas iuHUs Lk foreach mist o0xoma
MaccuBoB. OcHOBBI Tioncka B HHTepHere.
Oyuknuun. Pabora ¢ dopmamu B PHP.
Dnexrponnas moura. Web-dopymsel. PaboTta ¢
natamu B PHP. PaGora ¢ 0a3oif naHHBIX
MySQL. IlepconanpHbie THEBHUKH. JKHBOM
XKypHuan, opraHu3zanus OJOroB, ydacTHE B
JICKYCCHSIX, 0€30I1aCHOCTh,  IMPABOBBIC
acriekthl. Mcropusi sql. Pabora ¢ daitnamu.
Web-uarsl. Opranu3anus Web-uaros,
KOMHaTa, O€30MacHOCTh, MOJICPUPOBAHKE
yaToB. Pabora ¢ u300paKeHUSIMU H
6ubmuoreka GD. ICQ, opranuszanus padboThI
gepes ICQ, QIP u npyrue HMuarepuer

Working with Forms in PHP Email. Web forums.
Working with dates in PHP Working with MySQL

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
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Humennexkmyanovt 0apviiobl 0iim aiyusliaposiyy 0amysin 6ackapy / Ynpaeienue pazeumuem UHMeEIeKMYaibHo 00apeHHbLX ooyuarouuxca |
Managing the Development of Intellectually Gifted Learners

OKy makcamut / Yueonas uenw | Purpose

WNHTemnekTyasiibl  JapbhlHIbl  OKYIIBLIAPIBIH
JaMybIH Oackapyna TEOPUSITBIK JKOHE
MPAKTUKAJIBIK TaWbIHBIFBIH KATBIITACTHIPY

dopmMupoBaHUE TEOPETUUYECKOI u
MPAKTUYECKOW TOTOBHOCTH K YIPaBJICHUIO
pa3BUTHEM HWHTEIJIEKTYaJbHO  OJAPEHHBIX
00yJaromuxcs

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

Hamuiceci / Pesynomamot o6yuenus / Learning outcomes

Oxvimy
Kyperbl coTTi  asiKkraraHHaH KeiliH Ourim
ajlyubLIap
— UHTEIUICKTYaJAbl JapbIHABl  OKYILIbUIAPIbI

aHBIKTAy MEH JaMBITY/bIH 3aMaHayH OJICTEpiH,
TEXHOJIOTUSIAPBIH O1TY;

— HMHTEJUICKTYAJIJbl  JapbIHABUIBIKTBI  Tajiai
oury, aJICKBATThI MICHXOIMarHOCTUKAJIBIK
omicTepai KOJAaHy;

— HMHTEJUICKTYAJIbl JApbIHIbI OKYIIbLIAPIBIH
JTaMybIH TICHX OJIOTHSUTBIK-TT€ar OT IKAJTBIK
KoJifay OarapiamMachiH Kypa Oiy;

— JTapbIHJIBI OKYIIBUIAPIbI KOJITAYIbIH
WHHOBAISUTBIK (dbopmMaTTapbl MeH
TEXHOJIOTUSUTAPBIH MPAKTHKA/Ia KOJIJaHa OuTy;

— WHTCIUICKTYaJIbl  JapbIHABl  OKYIIbLIapFa
apHaJFaH OKY OpPBIHJIAPBIHJIAFEI TIeIarOTUKAIIBIK
YpIICTI  MOJENbJey JKoHE  YHBIMIACTBIPY
JaFIbUIapbIHa ue 00Iy;

— 9p TYpJi JKacTarbl TONTAPABIH JapBIHIBI
OKYIITBLIAPBIMEH KOHE oJIapIbIH aTa-
aHaJIApBIMEH QJICYMETTIK-TICHXOJIOTHSITBIK ©3apa
OpeKeTTecy JaFIbIapblH MEHTEPY;

— aHa WJACsUTapAbl IIbIFapa OTBIPHIII,
YKYMBIC 1CTeY JIaFIbUIAPBIH MEHTepY

TOIITa

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

3aBeplIeHHsl Kypca

TEXHOJIOTUM  BBISBICHUS W pa3BUTHUSA
UHTEJJIEKTYaJIbHO OJTapEHHBIX
oOyuaronuxcs;

— YMETh aHAIU3UPOBATh MHTEJUIEKTYAJIbHYIO
OJIapEHHOCTb,  HCIIOJIb30BAaTh  aJI€KBaTHbBIC
NICUXO/IMarHOCTUYECKHUE METOIUKH;

— yMEThb pa3pabarbiBaTh  MpPOTrpamMmy

MICUXO0JIOTO-N€1arOrMYECKOro
COIIPOBOXACHUSI Pa3BUTHSI MHTEIUIEKTYaJIbHO
OJIapEHHBIX 00Y4aOIINXCS;

— YMETh IPUMEHSITh Ha IIPaKTHKE
WHHOBAIIMOHHBIC q)OpMaTBI U TCEXHOJIOTUHU
COIIPOBO’KICHHUS OJJTAPEHHBIX 00yUarOIINXCs;
— BJAJACTh HaBbIKaMKU MOJCIIMPOBAHUA U
OpraHu3aly MeJarormyeckoro Ipouecca B

OpraHu3aIHsIX o0Opa3zoBaHUs IE
HUHTCJUICKTYAJIbHO OoapCHHBIX
oOyJaromuxcs;

— BJIAACTH HaBbIKaMH COUAJIBHO-
TIICUXOJIOTHYICCKOI'O BSaI/IMO)IeI\/'ICTBI/If{ C

OdapCHHBIMU O6y‘{aIOIJ_II/IMI/IC}I PAa3JINIHBIX

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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BO3PACTHBIX IPYIII U UX POAUTENSAMU;
— BJIQZICTh HaBBIKAMH pPa0OTBI B KOMaHJE,
IIPOLYLIUPOBAHUS HOBBIEC UJIEU

Ilpepexeusummepi / Illpepexeuzumot / Prerequisites

JKorapbl MEKTENTIH MeIaroruKachl.
backapy ncuxonorusicel

Ilenarorrnka BeICIIEH IIKOJIBIL.
Ilcuxonorus ynpapieHus

Pedagogy of higher education.
Psychology of management

Kypcmoin kbickawa mazmynst / Kpamxoe cooepacanue kypea | Course summary

Byl moH mapblHABI OKYIIBUIAPIBIH JaMYbIH
0ackapy caJlaCchIHIAFbl I€aror-rcUXoJIOTThIH
Kocion KY3BIPETTUTIKTEpiH JaMbITyFa
OarpITTalFaH. byHIA JapblHABI OKYIIBUIAPFA
OlTiM oepy CaJIACHIH/IaFbI 3aMaHayu
TEHICHIUSIIAP, 3UATKEPIIIK JApPBIH/IBI
OKYIIBUIAPJIBIH JaMYBIH OacKapyIblH Ma3MYHBI
MEH acCHanThIK acCMeKTiIepi, OChl TMPOIECTI
TICUX OJIOTUSUTBIK-TIEIar OT MKAJIBIK KoJaay
OarmapiaMachlH d3ipJiey TEXHOJIOTUSIIAPhI KOHE
OHBI ~ XKY3€re  achIpyAblH  HMHHOBALIUSIIBIK
(dopmatTapbl KepceTiireH

JlaHHasi IMCIUIUIMHA HAaIllelieHa Ha pa3BUTHE
poeCCHOHATILHBIX KOMITETCHIIMHN Tiearora-
TICHXO0JIOTa B OOJIACTH YIPABJICHUS Pa3BUTHEM
OJlapeHHBIX OOyJaromuxcs. B HeM Hauwm
OTpa)XCHHE COBPEMEHHBIC TEHACHIUU B
chepe oOpa3zoBaHUs 0JIapE€HHBIX
oOyuarouxcs, coJiepKaTesbHbIe u
WHCTPYMEHTAJIbHBIC ~ aCIEKThl  YIIPABJICHUS
pa3BUTHEM WHTEIUIEKTYaJbHOH OIapEHHBIX
00y4aroIuXxcs, TEXHOJIOTUH  Pa3pabOTKU
MIPOrpaMMBbI TICUXOJIOTO-TIEIarOTMYECKOTO
CONIPOBOXKICHUS  JAHHOTO  Ipolecca M|
WHHOBAIMOHHBIE (OPMATHI €€ pealln3aliui

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.

Bazoapnama scemexuwici / Pykosooumenv npozpammot | Prog

ramme manager

Cwmarmmi T.U. — .r.k.
Ab6mupkenoBa A.K. — PhD noxTop

Cmarmmit T.U. — K.ILH.,
A6mupkenoBa A.K. — PhD nokrtop

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

OKy makcamut / Yueonan yenw / Purpose

Kazipri  Gumim  Gepyme  Oonbim  kaTkaH | PopMmupoBaHUe npodeccronansHbix | Purpose: the formation of graduate professional
WHHOBAIIUSUIBIK ypaictep caJlachIHJaFbl | KOMIICTCHIIMI B 00JacTH WHHOBAaLMOHHBIX | competencies in the field of innovative processes
MaruCTpaHTTApAbIH  KOCIOM  KY3IpEeTTIIiriH | MpOIEecCcoB, MPOUCXOMAIIMX B COBPEMEHHOM | Occurring in modern education, readiness to use
KaJIbINTACThIpy, OUTiIM Oepy ic-opekeTiHiH | 00pa3oBaHMHU, TOTOBHOCTH K HCIOJb30BaHHI0 | iINnovative forms of educational activity
MHHOBAIIUSUITBIK TYpJIepiH KOJIJIaHyFa | MHHOBAIIMOHHBIX bopm y4eOHOM
JadBIHIBIFBI JESATEILHOCTH

Oxvimy namuoiceci / Pezynomamut 00yuenusn / Learning outcomes
Kypcerbl carri asikraranHaH Keiiin Outiv | [Tocie ycmemnoro 3aBepumieHusi kKypcea | After successful completion of the course,
aJrymbLiap odyuarommecst OyayT students will be
— HWHHOBAIMSUIBIK OKBITY O/iCHAMACBIH, OUTIM | — 3HaTh MeToAoJorHi0 WHHOBanuonHoro | knows and understands the methodology of
oepy iC-opeKeTiHIH WHHOBAIMSUTBIK | OOydueHHs,  CYIIHOCTH W IICHXOJoro- | innovative learning, the essence and psychological
dbopManapbliHBIH MOHI MEH IICHMXOJIOTHSUIBIK- | IIEJarormyeckre OCHOBbI HMHHOBamMOHHBIX | and pedagogical foundations of innovative forms
MeJarorvKaiblK  Heri3faepin  Outemi  skoHe | GopM ydeOHOM AeITEeIbHOCTH; of educational activity;
TYCIHE/I; — MPOBOAUTH CPABHUTEIHHBIH aHAIN3 — able to conduct a comparative analysis of
— OKYy ic-opekeTiHiH JoCTypoi ’KOHE | TpaJMIMOHHBIX M MHHOBaUMOHHBIX (opm | traditional and innovative forms of educational
MHHOBAlMSUIBIK ~ TYpJIEPiHE  CalbICTBIPMANBI | yueGHOM JNeATENbHOCTH; activity;
Taaay Kyprizeni, — aHaTU3UpOBATH 0COOEHHOCTH pa3IMYHbIX —able to analyze the features of various innovative
— OKBITYJIbIH opTYpIIi WHHOBAIMANBIK | MHHOBALMOHHBIX dbopm o6yuenus, | forms of training, the possibilities of their
(opManapeIHbIH epeKIIENKTEPiH, KaHAPTBIIFAH | BO3MOKHOCTH HMX NpHMeHeHHs B yciosmsx | application in the conditions of the updated
O111M Gepy Ma3MyYHbI MCH THIMILTIT] OOHOBIIEHHOTO colepKaHus O6p330BaHI/IH u educational content and Effectiveness;

JKarIalbIHIa ONapbl KOJAaHy MYMKIHIIKTEPIH
Tanaayasl Oineni;

— OKY YPHICIH WHHOBAIUSIIBIK  OKBITYJIBIH
TyTac xyieci TypiHze sxobanara KaOui1eri;

— OKY 1C-9peKeTiHIH MHHOBAIUSUIBIK TYpPJIEpiH
TaHJaM, YThIMIbI KOJITaHA/IbI;

3¢ PEeKTUBHOCTB;

— JIEMOHCTPHPHUPOBAThH YMEHHUE
MIPOEKTUPOBATh 00Pa30BaTEIbHBIN MPOIIECC B
BHJIC T[EJIOCTHOW CHCTEMBbI MHHOBAIMOHHOTO
o0OyueHus;

— OoTOMpaTh W PAMHOHAILHO HCIOJB30BaTh

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

— OKY iC-OpEKETiHiH MHHOBALMSIBLIK TYPIEPIH | ypHOBALMOHHBIE dopm yueGHoii | Various types of training sessions using innovative
KOJIJIaHa OTBIPBIN, 9P TYPJi OKY CabaKTapblH | neqreibHOCTH, forms of educational activity;
»kobaray jkoHe OTKi3y JaFAbUIaphlHa He; — NpoeKTHpOBaTb M IpOBeIWTh  pasubie | — KNOWS how to evaluate the results of educational
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— CBIHJIBIK Oaranay, pednexcus
TEXHOJIOTHSICBIH KOJIJJaHa OTBIPBIN, OKY ic-
OpPEKEeTIHIH  HOTWXKENEepiH Kajlai  Oarajay
KEpEeKTIriH Oineni;

WHHOBAIMSUIBIK OKBITY MOcelenepi OOHbIHIIA
FBUIBIMU-3EPTTEY KYMBICTAPBIH JKYPri3e allajbl,
OuriMm Oepyneri WMHHOBAIUSHBIH POl Typalbl
QJICYMETTIK KYHABI OUIIM KaJBITACTHIPAIbI,
OHBI YCBIHA ayajpl, OChl Maceje OOWBIHIIA ©3
HIKIpiH TYPBIC )KETKi3€ anajsl

THIIBI y‘IC6HBIX 3aHATHH C HCIOJIL30BaHHEM

MHHOBAIIMOHHBIX bopm yueOHOM
JeATeNbHOCTH,
— OIICHUBATh pe3yinbTaThl yueOHOM

NESATEIbHOCTH,  UCIIOJIb3YS  TEXHOJIOTHUIO
KPUTEPHAIILHOI'O OLIEHUBAHHUSA, PEQIIEKCHUIO;
OCYILIECTBIISATh U CCJIEIOBATEIBCKYIO
JESATEIbHOCTD (0] npobiaemMam
WHHOBAIMOHHOTO OOYy4YeHHsI, TE€HEPHUPOBATH
OOIIIECTBEHHO LIEHHOE 3HAaHHWE O pOJH
WHHOBAaIlMii B 00pa30BaHMUHU, IPE3EHTOBATH
ero, KOPPEKTHO BBIpaXaTh u
apryMEHTHPOBAaHHO OTCTaWBaTh COOCTBEHHOE
MHEHUE 110 JAHHOMY BOIIPOCY

activities, using the technology of criteria-based
assessment, reflection;

— 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

Ilpepexsuzummepi / Illpepexeuzumot / Prerequisites

JKorapbl MEKTENTIH MEIarOrUKACHI.
backapy IICHX0JIOTUSCHI

Ilenarornka BpICIIEH IIKOJIGI.
Ilcuxonorus ynpasieHus

Pedagogy of higher education.
Psychology of management

Kypcmuiy kvickawa mazmynst / Kpamrkoe codepicanue kypca / Course summary

VHHOBanuMsANbIK ~ OKBITY — oxmictemeci.  biniM
oepyaeri VHHOBAIUS Heri31 peTinae
MeIarornKaHbIH QIiICHAMAIIBIK Tocinaepi.
Kasipri 6u1im Oepyneri nuddepeHuumanus xKoHe
MHTErpanus ypaictepi. MyFaliMHIH KaHAIIbUI
MoaeHueTi. OKy 1C-OpeKeTi, OHbIH KYpPBLIbIMBI,
ICKe KOCBUTy WIapTTapbl, THUIMIUIN MEH
xeTicTikTepi. OKy iC-OpeKeTiHIH WHHOBAIMSIIBIK
dbopmanapel.  bencenai  OKBITY:  TYCIHIri,
epeKILEeTIKTeP], MPUHIUOTEP], TEXHOIOTUSIIAPHI.
[Hemrimaepai BU3yaJIU3aLUsIIay JKOHE
KYPBUTBIMIIBIK JIOTUKAJIBIK, cXemaJap IbIH
KYpbUIBICEL.  OKBITYABIH OWBIH  (hopMaiapsl.
Koba eHmIpICTIK KbI3METTIH AasSKTaJIFaH ITHUKJIbI

MeTo0510THS WHHOBAIIMOHHOTO OOy4YEeHHUSI.
Meroaonoruueckie TOIXOAbl  TEJarOTUKH
KaKk OCHOBa HHHOBalMA B 00pa3oBaHUMU.
[Tporneccrl qudPepeHnuany 1 HHTErpalyy B
COBpeMEHHOM oOpa3oBaHHH. VIHHOBaIlMOHHAS
KyJlbTypa mejarora. YdeOHas JesITEIbHOCTb
€e  CTPYKTypa, YCJIOBHS  aKTHUBH3AlIUH,

s exTuBHOCTH u YCHEIIHOCTH.
WHHOBaIMOHHBIE bopMeI yueOHOi
NEeSTeTHHOCTH. AKTHUBHOE oOydeHwue:
MIOHSATHE, O0COOEHHOCTH, TIPUHIIUIIGI,

TEXHOJIOTMM. Busyanuzanuss pemeHnid w
IIOCTPOEHHUE CTPYKTYPHO-JIOTUYECKUX CXEM.
Urposeie ¢opmbl oOyuenus. IlpoekT kak

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
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peTiHze. 3amaHayu hiYi oepy
MPAKTUKACBIHIAFBl FBUIBIMH 3eprreyiep. OKy
1COpeKeTIHIH HOTWIKEJEPiH OaranayaplH

3aMaHay Kypaigapbel. bimim Oepyneri oky ic-
OpEKeTIHIH WHHOBAIIHSITBIK dbopmanapbiH
KOJIJIaHYIbIH THIMJIUTITIH Tanaay.

3aBEPUICHHBIN LUK MPOJTYKTUBHOMN
NESATEIbHOCTH. HccnenoBarenbckoe
oOyueHue B COBpEMEHHOW 00pa3oBaTeNbHOM
MIPAKTHKE. CoBpemeHHbIE CpeacTBa
OLICHUBAHUS pE3yabTaTOB yueOHOU
JesITeNbHOCTH.  AHaiu3  3(pdeKTuBHOCTH
WCIIOJIb30BaHUS  MHHOBAaLIMOHHBIX  (hopm
y4eOHO NesITeIbHOCTH B 00pa30BaHUH.

educational activities. Analysis of the effectiveness
of the use of innovative forms of educational
activity in education.

bazoapnama scemexuici / Pykosooumens npozpammot / Prog

ramme manager

OterenoBa b.M — 1n.r.k., mpodeccop
Ab6nupkenosa A.K. — PhD nokrop

YrerenoBa b.M. — k.1.H., mpodeccop
Ao6mupkenosa A.K. — PhD mokrop

Utegenova B. M. — Candidate of pedagogical
ciences, Professor Abdirkenova A. K.— Dr. PhD
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2 2 OKY KbLJIBIHA APHAJIFAH JIEKTHUBTIK MOH/AEP / DJIeKTUBHbIE IUCHUIIMHBI 1J1s 2 roaa o0y4uenusi/ Elective courses for

year 2

3D-moo0envoey / 3D-moodenuposanue / 3D modeling

OKy makcamut / Yueonas uens | Purpose

KeHicTIKTIK Momenpaepal  Kypy cajlachlHa
CTYACHTTEPIH 3USATKEPIIK JKOHE MPAKTUKAIBIK

KY3bIPETTUTIKTEPiH KAJIBIIITaCTBIPy KOHE
JaMbITy, VII eJIIIeMIi MOJeNAey OOMbIHIIA
MaMaHHBIH HETI3TI KOCIOM  JaFablIapbIHBIH

ANEMEHTTEePIH MeHrepy oHe 3D mpuHTEpne
0achII MIBIFaApy

dopmMupoOBaHUE u pa3BuTHE
MHTEJUIEKTYyaJIbHBIX u MPAKTUYECKHUX
KOMITETEHITMH CTYICHTOB B 00JIaCTH CO3IaHHS
MIPOCTPAHCTBEHHBIX  MOJIENIEH,  OCBOCHHE

JJIEMEHTOB OCHOBHBIX INPO(ECCHOHAIbHBIX
HABBIKOB CIIEIUANNCTA 10 TPEXMEPHOMY
MOJIEIMPOBAHUIO U nieyath Ha 3D npuHTEpe

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

Homuiceci / Pezynemamol 00yuenusn / Learning outcomes

Okbimy
Kyperbl coTTi  asiKkraraHHaH KeiliH Ourim
ajnyubLiIap
— HEri3ri YFeIMIAp/bl KOJIJIaHy: MOJIENb, ICKU3,
KYpacTelpy,  CBI3Y; 3D  macmraOraynbl
naii1ajany;
— O3ipJeHETIH OOBEKTUICPMIH  TEXHUKAIBIK

chi30anapbl MEH 3CKU3JIEPIH IYpbIC peciMaeyal
KOJIJIaHy;

— KOJAaHOambl Mocesenep/l 3epTTeyle >KoHe
HmIenryJie Yl oJmeMIi MOJENbACY OICTepiH
KOJIJIaHy;

— TEXHUKaJBIK OyMbIMAapIbl MOJENbALY JKOHE
’Kacay OOWBIHIIA OpPTYpial IIBIFApMAaIIbUIbIK
KYMBICTapbl OpPbIHIAY

IMocae ycmemHoro
o0yyarommecsi OyayT

3aBeplIeHHsl Kypca

— HCIOJIB30BaTh OCHOBHBIC TIOHSTHS:
MO/IeJb, JCKU3, cOopka, YEePTEK;
ucnonbs3oBath 3D MacmrabupoBanue;

— TPUMEHATH TPABWILHOE  OQOPMIICHHE
TEXHHYECKUX  PHCYHKOB W OCKH30B
paspabaTbIiBaeMbIX O0OHEKTOB;

— TIPUMEHSTH METO/TBI TPEXMEPHOTO
MOJICTTUPOBAHUS npu MIPOBEJICHUU

HCCIIEIOBAHUN M  PEIICHUU IMPUKIIATHBIX
3aj1a4;

— BBINOJHATD pas3IM4HbIC TBOpPYECKHUE
paboThl TO MOJEIUPOBAHUIO U CO3JAHHIO
TEXHUYECKHUX HU3IEITUH

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

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

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

— perform various creative work on modeling and
creating technical products

completion of the course,

Kypcmuiy kbickawa mazmynst / Kpamxoe cooepicanue xkypca | Course summary

I'padukanbik mpumuTUBTEpP. MoOJenbiey KoHe
3D 6acein mbirapy. 3D-moaenbaeyaiy skone 3D

I'padmueckue mpumuTHBBL. MoaenupoBaHue

u 3D-neuatb. CoBpeMeHHbIE TexHoJoruu 3D

Graphic primitives. Modeling and 3D printing.
Modern technologies of 3D modeling and 3D
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0AachIIl MIBIFAPY/IBIH 3aMaHAyH TEXHOJIOTHSIIAPHI.
3D npuHTepnepai KOJMAaHY. baaKbIThUIFaH
MaTepHaIapAblH KadaTTapblH cally >KOJIBIMEH

MOJICJIbJIEY. OpenSCAD.
uHTEepeci. KypbutbiMabik

barnapnama
OJIOKTBIK

reomMeTpusi. Monenb/li CKpUNTEPMEH CUIATTay.
Herisri npumuTtuBTep (cayia, KyOooua, UIUHID,
Ken KbIpibl). OOBEKTIHIH KOOPAMHATTAphl MEH
no3unusianysl.  OpenSCAD  oObekTinepiMeH

onepanusiap. Kenicrikreri

JICHETIEPIiH

aitHaIy®l, OYpBLITYHIL. 3D-o0bekTiIepMEH
JIOTUKAJBIK orepanusuiap. Herisri onepanusiap

JKOHE oOBeKTinep/Ii
[TpuMUTHBTEPAIH TYpJICHYI.

TYPACHAIPY.

MojaenupoBanus u 3D-nedaru. [Ipumenenue
3D-npunTepoB.  MopnenupoBaHue — IMyTeMm
HaJIO0XEHUS CJI0eB pacIuIaBIeHHBIX
MaTepHaJIOB. OpenSCAD. WuTtepoeiic
nporpamMMbl.  KoHcTpykTuBHast  GovHas
reomerpus. OmnucaHue MOJIETH CKPUIITAMH.
bazoBeie mpumutHBHI  (Cdepa, KyOowm,
IWIAHIP, MHOTOTrpaHHUK). KoopauHaTel u
MO3UIMOHUPOBaHUE OO0bekTa. Onepauuu ¢
oobektamu B OpenSCAD.  Bpamienue,
MOBOPOT TeJ B MpocTpaHcTBe. Jlormueckue
onepaiuun ¢ 3D-o0bexktamu. OCHOBHBIE
omepalii U TpeoOpazoBaHUs OOBEKTOB.
[TpeobpazoBanusi TPUMUTHBOB.

printing. Application of 3D printers. Modeling by

superimposing

layers of molten materials.

OpenSCAD. The program interface. Structural
block geometry. Description of the model by
scripts. Basic primitives (sphere, cuboid, cylinder,
polyhedron). Coordinates and positioning of the
object. Operations with objects in OpenSCAD.
Rotation, the rotation of bodies in space. Logical
operations with 3D objects. Basic operations and
transformations of objects. Transformations of

primitives.

Bazoapnama scemexuwici / Pykosooumens npozpammot | Prog

ramme manager

HNBanoBa U.B.

‘ WpBanosa 11.B.

HBanosa I1.B.
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Kobanviy menedsncmenmi 6acma oazaoa MS Project / Meneoxcmenm npoekmoes na oaze MS Project / Project management based on MS Project

OKy maxcamut / Yueonasn uens | Purpose

Kobanbik  KbI3METTI  Oackapy  Heri3zaepiH,
xoOanmappl  JKOCTapiay JKOHE ICKe —achIpy
o/icTepiH IKYyHem Typhae 3epTTey, KOOabIK
KBI3METTI  YUBIMIACTBIPY KarHJaJapbl MEH
epexesiepiH, OHBI KYpbUIBIMIAYZAbl 3epAeiey, -
KayalnmKeplIuliKk  TeH  OKUISTTUTIKTI  Oepy
epeKUICeNKTEPiH, KYMBICTApAbl OaKbUIAy >KOHE
"MakcaTTap OOMBIHIIIA Oackapy"
napagurMaceiHna — OackapyablH — Oacka  j1a
aCIEeKTUIepiH JKOHE OHBIH JKeke OeliHe —
xobanmapabl 6backapy

N3ydyeHne OCHOB yHpaBi€HUS IPOEKTHOU
JEATEIIBHOCTbIO, METOJOB IUIAHUPOBAHUA H
peain3aly MPOEKTOB, U3yUYEHUE MPUHLUIIOB
U TpaBWl  OpPraHM3allMM  IPOEKTHOU
NEATENIbHOCTH, €€  CTPYKTypu3auuu, -
U3ydyeHHe OCOOCHHOCTEH  JieNlernpoBaHUs
OTBETCTBEHHOCTH WU IIOJHOMOYMMH, BEACHUS
KOHTpOJIE pabOT M JApPYrMX  acleKTOB
YIPABICHUSIB MapajurMe «yIpaBieHUs IO
LEeIsIM» U €€ 4YaCTHOM BHJE — YIPAaBICHUU
IIPOEKTAMHU

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

Homuiceci / Pezynemamol 00yuenusn / Learning outcomes

OKbimy
Kyperbl ¢oTTi  asikraraHHaH KeiliH Ourim
ajnyubLiIap
— TamcelpMajapAsl Kypy JKOHE Kocmapiay
JKOHE  OJapFa  pecypcTaplbl  TaralbIHAAY

TOPTIOIH KOJIaHYy;

— Jko0aHBIH OpBIHAATY OapbIChlH  OakplIay
’KOHE apaliblK HOTIXKeNep/Ii Tanjay KypalaapblH
naii1ajiany;

— >ko0a rmapamMmeTpiepiH OpHaTy;

— JKaHa X00aHBl Kypy, OFaH pecypcTap MeH
IIBIFBIHIAPTBI TaralbIHAY, KOOaHBIH
OpbIHAATY OapbIChIH Kajaranay, HOTHXKelep.i
TaJIJ1ay KOHE ecen JallbIHAay

IMocae ycmemHoro
o0yyarommecsi OyayT

3aBeplIeHHs] Kypca

— MNPUMEHATh MPOUEAYPY  CO3IaHHS U
TUTAHUPOBAHMS 3a7ad W HA3HAYCHUS UM
pecypcos;

— HCIIONB30BaTh CPEICTBA  OTCICIKUBAHUS

X0/la TMPOEKTa M aHallh3a MPOMEKYTOUHBIX
pe3yJIbTaTOB;

— HacTpauBaTh MapaMeTpPhbl IPOEKTA;

— CO03JaBaTh HOBBII MPOEKT, HA3HAYaThb €EMY
pecypcbl  HW  3aTparhl, OTCJIEKHBATH XOJI
BBIIIOJIHEHUSI TPOEKTa, MPOBOAUTH AHAIU3
pe3yIbTAaTOB M TOTOBUTH OTUET

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

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

— set project parameters;

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

completion of the course,

Kypcmuiy kbickawa mazmynst / Kpamxoe cooepicanue xkypca | Course summary

Kipicme.  XoOanbl  OackapyIblH  HETI3ri
TYCIHIKTEI. KopmopaTtusTik xKobanmap/ibl
Oackapy okydeciniH MiHzgerTepl. JKoOaHbl

6ackapy omictemeci. KoprnopaTHBTIK >k00aHbI

Beenenue. OCHOBHBIE MOHSTHS YIPaBICHUS
IIPOECKTaMHU. 3agaun CUCTEMBI
KOpPIIOPATUBHOTO  YIPABJIEHUS MPOEKTAMM.

Metoaonorus YIIPAaBJICHU A IMPOCKTAMMU.

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

methodology. The concept of corporate project
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Oackapy Tyciniri. KopmopatuBTik »00anbl | KoHIlEnus KOpHOpaTUBHOTO  YIPABJICHHS
Oackapy TyciHiri. MS Project maxeriHiH | mpoektamu.  KoHIEHIus KOPHIOPATHBHOTO
Kypamaac OenikTepi MEH  MYMKIHIIKTEpi. | yIpaBieHUs MpoekTaMu. KOMIOHEHTBH U
YHbIMIBIK OacKapy KYpBUIBIMAAPBIHBIH TYpPJEpi | BO3MOXKHOCTH maketa MS Project.  Bupsl

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.

XKobanbl Oackapy mporuecTepi.
OackapyablH  (YHKIIHOHAIIBIK

Kobanapaer | Onpenenenue U peIakKTUPOBAHUE PECYPCOB U
OarpITTaphl | 3aTpar. [Iporecchl yrpaBiieHUS MPOEKTaMH.

OoifpIHIIa OacKapy NMpOLECTepiHiH MpoeKuuschl. | [Ipoekuus  mporeccoB — ympaBieHUs  Ha
CranpmaptTel  ecenrepli Kongany. JKoOaHbl | GyHKIHMOHATBHBIE  OOJACTH  IPOEKTHOTO
o3ipieyni Oackapy. KopmopartuBrik »K00aHBI | MEHEIKMEHTa. Vcroap30BaHHe CTaHIAPTHBIX
Oackapy. JKoOaHbl icke achIpyasl Oackapy. | OTUETOB. YIpaBJICHHE pa3pabOTKOM MpOEKTa.

management. The concept of corporate project
management. Components and features of the MS
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 IIPOEKTAMM.
VYpasnenue peanu3anueu IIPOEKTA.
Hactpoiika u agmunuctpupoBanue Project
Server.
Bazoapnama scemexwici / Pykosooumens npozpammot | Programme manager
MBanosa 1.B. ‘ HBanosa 11.B. Ivanova I.V.
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IT-cepsuc meneoscmenmmi / IT-cepeuc menedycmenm / IT-service management

OKy maxcamut / Yueonasn uens | Purpose

AT  xeBMeTTepiH  0Oackapy  CaJlaChIHIAFrbl
MPUHLMIITEP MEH TOCUIAEpP Typasibl TEOPHSUIIBIK
OlmiMaepal KaJbIITacThIpy, Xobajay 9aicTepiH
3epTTey, TEXHHUKAJIBIK MIEHIMACpal d3ipiey
KOHE E€HTI3y, KOCINOpBhIHHBIH VHTEepHeT »kemici
YIIIH KOHTEHTTI Oackapy KyHenepiH Kypy

(hopMHUpOBaHKE  TEOPETHUYCCKUX  3HAHUU
MPUHIMIIOB W ToaxonoB B obmactu UT
CEpBHUC MCHEKMEHTA, HCCIICIOBAHNUE
METOZOB TPOSKTHUPOBAHMS, pPa3pabOTKU W
peanuzanuu TEXHUYECKOTO
penieHus, TPUMEHEHUS COBPEMEHHOTO

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

camachiia AT  Kp3MerTepiHiH 3amaHayu | uHctpymentapuss WUT cepsucoB B obGmactu | for enterprise Internet resources
KypaJapblH Maiaanany pecypcrap CO3JIaHUSI CHUCTEM YIIPABJICHUS KOHTECHTOM
HHTepHET-peCypCOB MPEIPUATHS
Oxbrmy namuorceci / Pesynemamut 06yuenus / Learning outcomes
Kypcerbl corri asikraranHaH keiiin Outim | [Tocie ycmemnoro 3aBepumieHusi Kypea | After successful completion of the course,
aJrymbLiap od0yuarommecst OyayT students will be

- OIpIKTIPIITeH KbI3METTEpl, IaTdhopMaiapabl
KOHE KOCIITOPBIH Ma3MyHBIH kacay ymrH AT
CEpBUC KYPaJIapbIH KOJIaHBIHbI3

- DOMIMPHKAIBIK  JKOHE  JKCIIEPHUMEHTTIK
MOTIMETTEp/I1 OHJIEY;

- AT «kpI3MeTTepiHIH KoMeriMeH Oackapy
MoceJeJIepiH  [Iemy  YIIH  aKmapaTThIK
TEXHOJIOTUSUIAPIBI KOJIJIAaHY.

- npuMeHsaTh nHeTpyMeHTapuii UT cepBucos
JUISL CO3JJaHUsT MHTETPUPOBAHHBIX CEPBHCOB,
m1aTGOpM U KOHTEHTA MPEAPUATHS

- o0OpabatbIBaTh SMIUPUYECKHE u
JKCIIEPUMEHTAJIbHBIE JAHHBIE;

- NPUMEHATh UHPOPMAIIMOHHBIE TEXHOJIOTHH
JUIS PELICHUs 3a]1a4 YIPABJIEHUS C MOMOILBIO
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:
TYCIHITl,  epeKIIeTIKTepi  oHEe  TypJepi.
AxmapaTTel 0OacKapy: aHBIKTaMachl, MaKCaThbl,
MakcaTTapbl MEH MiIHJeTTepl. AKNapaTThIK
TEXHOJIOTHSIAp JKOHE aKMapaTThIK Kyilenep.
KaocimopslH ~ CTpaTerusChIHAAFBl  aKNapaTTHIK
TEXHOJOTUSHBIH ~ OopHBL.  AXK  sxobamaynel
6ackapyzabl yiibiMaactelpy. AT GackapyIIbUIbIK
peJli — akmapaTThIK OHIMHIH OMIPJIK IUKIIIHIH

Nudopmanvonnsiii  MeHemkMeHT. busnec-
uHpopMalMs: MOHATHE, creundruKa U BHUIBL
NudopmanroHHsit MEHEIKMEHT:
ONpeleIcHUEe, Ha3HA4YCHHWE, LENU U 3a7audH.
Nudopmannonnsie TEXHOJIOTUH )51
nH(pOpPMaIOHHbIE CUCTEMBI. Mecto
MH(OPMALIMOHHBIX TEXHOJIOTUHA B CTPATErHH
npeanpusaTusa.  OpraHuzauus — ylnpaBJICHHS

npoektupoBanueM HMC. VYmnpasineHueckas

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.
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opTypii  KeseHaepiHaeri Oackapy. backapy
oowekticinnme AT xoHe AX  mambiTymb
CTpaTervsulblk  Jkocmapiay. AX — typrepi,

oNapAblH JaMy TEeHICHUUsIIapel. backapyabiy
aKnaparThIK >KyheciH Tannay. KocimopbeiHaapabl
OackapyIbl  aBTOMATTaHABIPY  JKyHeIepiHiH
kinaccuukanmsicel. IT  eHIMIH caThlll  amy
Typasiel memiM KaObuinay. Tenmep Typaisl
TyciHik. busHec-mpouecrepi  YHBIMIACTBIPY
KOHE  Kaiita  yHBIMIAcTelpy  OacKapyabiH
aKMmaparThIK JKYMECIH eHri3yre JailbIHIbIK
Ke3eHI peTiHae. AKNaparThIK JKOHE Oackapy
KYHENIepIHIH PEHHXUHUPHUHTIHIH ~MIHACTTEPI.
Hotmwxkenepni tanmay jkoHe HIeIiM KaObUIIay.
busnec-iponiecc  Tycimiri. XKy#emk  xoba
peTiHae PEHMHKMHUPUHT TPOIECIH  XKy3ere
acelpy. CASE-texHOonorusyapplH  KOJAaHY.
CASE-texnonorusutapeiably, -~ koHe ~ CASE-
KypajiapblHblH ~ Herisri  TyciHikTepi. AXK
eHri3yal yibiMaacTelpy. KocimopbIHHBIH aamy
CTpaTerusiChbIH azipiey. KacinopbsIHHBIH
YUBIMBIK-()YHKIIMOHAIIBIK MOJICTIH KYPY.

pons UT — MeHemxkMeHTa Ha pa3IMYHbIX
JTamnax KU3HEHHOTO LUK
MH(OPMALILOHHOTO MPOJYKTA.

Crparerunueckoe niaanupoanue pa3sutus UT
nu MC na obbekre ympapienus. tunbsl HC,

TEHACHIIUU ux pa3BUTHS. Bri6op
yIpaBJICHYECKON nH(pOpMaITMOHHOM
CUCTEMBI. Knaccuduxanums CUCTEM

aBTOMaTHU3allUK YIPABICHUS MNPEANPHUITHEM.
[Ipunstue pemennit o npuodperennn UT —
npoaykta. [lonstue renaepa. Opranuzanus u
peopranmzanys ~ OW3HEC-TIPOLIECCOB  Kak
MOJIrOTOBUTEJILHBIN JTan BHEPEHUS
YIPABJIEHYECKOU MH(OPMALIMOHHON
CHCTEMBI. 3anaun PEUHKUHUPHUHTA
UH(POPMAIIMOHHO-YTIPABIISIFOIINX CHCTEM.
AHanu3 pe3yiabTaToOB M NPUHATHE PELICHUM.
[lonsatne  OusHec-mporecca.  Peanmzanus
mporecca  peMHKUHUPHUHTA B BUJIE
cucreMHoro mnpoekra. Ilpumenenne CASE-
texHonoruil. OcHoBHble moHATHA CASE-
texnonoruii 1 CASE-cpencts. Opranuzanus
BHeapenuss MC. Paspabotka cTpateruu
pa3BUTHS TPEIPUSITHS. [Toctpoenne
OpraHU3alMOHHO-(QYHKIMOHATIBHON  MOJAEIH
PEIIPUSTHSL.

Strategic planning for the development of IT and
IS at the control object. types of IS, trends in their
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 scemexwici / Pykosooumens npozpammot | Prog

ramme manager

HNBanoBa U.B.

‘ HMBanosa U.B.

lvanova I.V.
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AK oazoapnamanay maxcipuoeci / Ilpakmuxa npozpammuposanusa CAIIP / Practice of programming CAD

OKy maxcamut / Yueonasn uens | Purpose

MaructpanTtrapasl CAIIP FBUIBIMJIBI
KWKETCIHETIH  OargapiaMajiblK  KOMITOHEHTIH
OHEPKACINTIK d3ipyieyre KaTbiCyFa JalbIHIAY,
CAIIP OarmapiaMaiblK KOMITOHEHTIH 93ipiiey

[TogroroBka MarucTpaHToB K Y4YacTUIO B
MPOMBIIIJICHHOW — pa3paboTKe HayKOEMKHUX
MPOrPAMMHBIX KOMIIOHEHT CAIIP,
puOOpeTeHNe OmbITa 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

OPTaChIHBIH Oipinze Oarnapiamanay | OTHOM H3 cpel pa3paboTku mnporpaMmubix | development environments
TOKIPUOECIH amy kommnoneHt CAITP

Oxwvimy nomuoiceci / Pezyiomamut o0yuenusn / Learning outcomes
Kyperbl corri askraranHan Keiiin 0Oidim | [Tociie ycmemHoro 3aBepmenusi kypca | After successful completion of the course,
aJIymbLIap odyuarommecst OyayT students will be
— KYHemiK UHKECHCPHUSHBIH HETI3Tl | — TPUMCHSTH OCHOBHBIC nousitust | — apply the basic concepts of systems
tyciHikTepin,  AXOK  KyppUIBIMBI ~ MEH | CHCTEMOTCXHHKH, CTPYKTYPY u | engineering, the structure and classification of
knaccuukanusacein, AXOK OGarmapnamansik | knaccudukanuto CAIIP, Buasl obecieucnus | CAD, the types of CAD software, the place of
kamTamacbiz ety  typiaepiH, AXOK-ueig | CAIIP, mecto CAIIP B wunrerpupoBanubix | CAD in integrated systems, the relationship

OipikTipiireH xyuenepaeri opasia, AXOK xone
TEXHOJIOTHSUTBIK JKoOanay KyWeJepiHiH e3apa
OaliIaHbBICBIH KOJIJIaHY;

— aBTOMATTAaHJBIPBUIFaH KoOanmayabg
Kypamaac OeJikTepi MeH 1Kl >KyHenepiH
o3ipieyne kyenep MeH 1IIKI KyHenepai

0o0BbeKTIre OarbITTAlFaH Tajjay *oHE jkolanay
ONIICTEPiH KOJJaHy

cucremax, B3auMmocBs3b CAIIP u cucrem
TEXHOJIOTHYECKOTO MPOEKTUPOBAHNS;

— HCIOJB30BaTh  METOJUKH  OOBEKTHO-
OPUEHTHUPOBAHHOTO aHajm3a u
MMPOCKTUPOBAHUSI CHUCTEM M TOJCHUCTEM TPH
pa3paboTke KOMIIOHEHTOB M IOACHCTEM
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 codepicanue kypca | Course summary

AXOK  OGarmapnamanbslk  koHE  akmaparTelK | [IporpammHoe u uadopmarmonHoe | CAD software and information support. General
KamTamacbi3 ery. JKammel koHe apHaiibl | obecrieuenre CAIIP. O6ume u ciermanbubie | and  special software programs. CAD design
KamTamachl3 ety Oarmapiamainapel.  AXKOK | mporpammbl o0ecCreYeHUSI. S3eiku | languages.  Application  software  packages.
xobanay Tinaepi. KoamanOaner Oarmapiamanap | mpoektupoBanus.  Ilaketsr  mpukiaaaasix | Modularity  of  programming in CAD.
nakerrepi.  AXOK-ma  GarmapiamanaynblH | IpOrpamm. MopnynsHoctb | Requirements  for  the  compilation  and
Moaynpaimiri.  barmapiaamaneik  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
tajantap. barmapiamanapasl  KypbUBIMABIK | mporpammuoro  moayns.  Crpykrypuoe | EMF CAD software. The concept of a database, a
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xobanmay. OMO AXK apHaiipl OarmapiiamMmalibiK
KaMTaMachl3 €Tyl Kypy Mbicangapsl. [lepexrep
KOpBI, JIepeKTep KOpbIH Oackapy kyieci
TyCiHiri. JlepekrepaiH HepapXusuIbIK, KELIiK
XKOHE PeIUSIBIK Monenabaepi. OMO AXIK
JEPEKTED OaHKi. ABTOMATTaHIBIPbUIFaH
KOHCTPYKTOPJIBIK JK0OaayablH Kimm KyHeci.
WHTepakTHBTI rpaduKaIbIK Kynenep.
MammHansik xobanay sxyienepi (CAD) xone
OemmexTepai xKacay KyHenepi (e3i).
I'padukanbik  akmapaTTbl  YCBIHY  TUIAEPI.
Bemmekrepni  cumarray  Tinmepi.  OMO
OeJeKTepin KYpY AITOPUTMICPIHIH
Mmeicangapel. AXOK  o3ipney xoHE JambITy
OOMBIHIIIA HOPMATUBTIK-TEXHUKAIBIK KY>KaTTap.
Kanmer mamimertep. AXKIK Kypy *KoHE TambITy
keseHaepi. Ecentey kemeHaepiHne KyMbIC
icTey Ke3iHae eHOEK Kopray JKOHE TipIIiIiK
Kayirnei3airi Mmacenenepi

npoekTupoBanue  nporpamm.  [Ipumepsr
IIOCTPOEHMSI CIIELUAIBHOIO IIPOrPAMMHOIO
obecnieuenus CAIIP DOMII. IlousTtue 6a3bl
JAHHBIX, CHCTEMBbl YIpaBieHHs OazaMu
naHHblx.  Mepapxuueckue, ceTeBble U
pENSIIMOHHBIE  MOJENW  JAaHHBIX. baHKu
magaelx B CAIIP OMII.  Iloxmcucrema
aBTOMATHU3UPOBAHHOTO  KOHCTPYKTOPCKOI'O
MIPOEKTUPOBAHHSI. WNuTepakTuBHBIC
rpadguyeckue CHUCTEMBI. Cucremsl
MamHHOro — npoektupoBanus (CAD) w
cucreMbl usrorosieHus paeraiseit (CAM).
SA3bIku MpeICTaBICHUS rpaduyeckoit
nHpopmanuu. S3bIKM  ONMUCAHUS — JCTalIH.
[Ipumepsl alrOpUTMOB MOCTPOCHHUS JeTajei
OMIL HopmaTtuBHO-TEXHHUYECKHE
JOKYMEHTBl 1O pPa3paboTKe | Pa3BUTHUIO
CAIIP. Obmue cBenenusa. Cranquu co3maHus
n passurugs  CAIIP. CocrosHue u
nepcriektuBel  pazsutus  CAIIP  OMY
Bonpockl oxpanbl Tpyaa uU 0e30MacHOCTH
KU3HENEITEIbHOCTH  mpu  paboTre  Ha
BBIYHCITUTENbHBIX KOMIUIEKCAX.

database management system. Hierarchical,
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.

Bazoaprama scemexuici / Pykosooumens npozpammut | Prog

ramme manager

HNBanosa U.B.

HNBanoBa U.B.

lvanova I.V.
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Pobomomexnuxaodazot yscacanovl unmennexm / Uckycemeennwtit unmennekm ¢ pooomomexnuxe / Artificial intelligence in robotics

Oxy maxcamul / Yueonas yenw / Purpose

CTYICHTTEPAIH JKAacCaHJbl HMHTEIUICKT JKOHE
POOOTOTEXHUKAIAFBI TarchIpMaap bl
KOCIapliay CalachblHAAFbl TEOPHSUIBIK OuTiMi
MEH MPaKTHKAJIBIK JaFAbUIAPbIH KAJIBIITACTHIPY,
KacaHIIbl WHTEIUICKT TYCIHITIH, TE€HETHKAJBIK
QITOPUTMACPIl,  OHTAMIAHABIPY  €CeNnTepiH
IeTy e FeHETHKAJIBIK AITOPUTMACPIL
naigananyapl, TAOUFH alrOpUTMAEPIl, arTeHTTIH
HETi3Ti  YFBIMIApbl  MEH  aHbIKTaMajapbiH
KapacThIpy MOJICIBICY, KOI areHTTIK JKyHenep.

(hopMHUpPOBATH y 00yJaroInuxcs
TCOPETUYECKHE 3HAHHS W  IPAKTHYECKHE
HaBBIKK B 00JacTH  HMCKYCCTBEHHOIO
HHTE/UIEKTa ©  IUIAHMPOBAaHUS 3aJad B
pOOOTOTEXHHMKE,  PACCMOTPETh  IOHSATHE
HCKYCCTBEHHOI'O HMHTEIIEKTa, FCHETHYECKHX
QJITOPUTMOB, HCITOJIb30BAHNE T'€HETHYECKUX

aAJIropuTMOB JJIA PCUICHUA 3aJa4
OnTUMM3alKH, CCTCCTBCHHLIC AJITOPHUTMBI,
OCHOBHBIC IIOHATHUA u OIIpCACIICHUA

ArcHTHOro MOJCIIMPOBAaHUA, MHOI'OAIrCHTHBIX
CHCTCM.

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

Hamuceci / Pezynemamot ooyuenusn / Learning outcomes

Kypersl corTi asikraranHaH KeiiH Olrim
aJIylibLiap

- pOOOTTHIK KYieH1 Oackapy TancelpManapblHIa
’KacaH/1bl MHTEJIJIEKT SJIICTEPiH KOJIJIaHy

- pOOOTTHIK  KYWEHIH  MiHE3-KYJIKbIH]IA
WHTEJUIEKTIHI KaJIBINTaCThIPYIbIH HeT13T1
TOCUIZIEPIH KOJIJIaHY;

- ’KacaH/bl MHTEJUIEKT XYHesepiH, aHbIK eMec
JIOTUKAJBIK Oackapy XyHenepiH, NeHeTHKaJbIK
ATOPUTMACPAL,  capanTamMalblK  KyHenepai
KOHE HEUpOHABIK KelliHl Oackapy KyHenepiH

KYpY QJITOPUTMAEPIH KOJIJIaHy.

IMocse ycmemHoro
o0yuarmuecs OyayT
- TPUMEHATh METOABl  HCKYCCTBEHHOTO
WHTEJUIEKTa B 33Ja4ax  yINpaBICHUS
POOOTOTEXHHUYECKOW CUCTEMBI

- HUCHOJIb30BaTh OCHOBHBIE TOJIXOIBI K
(GOpMUPOBAHUIO  UHTEJUIEKTYalIbHOCTH B
MOBEJICHUH POOOTOTEXHUYECKOI CHCTEMBI;

- IPUMEHSTH aJTOPUTMBI TTOCTPOEHHUS CUCTEM
HCKYCCTBEHHOTO VHTEIUIEKTA, CUCTEM
YIIPaBIICHUSA c HEUYETKOMN
JIOTUKOM, T€HETUYECKHUX

QITOPUTMOB, SKCIIEPTHBIX CHUCTEM U CHCTEM
HEHPOCETEBOrO YIPABJICHUSI.

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

Kacannapl MUHTEJUIEKT Typajbl HET13T1
TycinikTep. Olinay >KOHE MHTEIUICKT. JKacaH/bl

bazoBrle
HHTEJIEKTA.

HOHSATHA HUCKYCCTBEHHOTO
Mprliieane W MHTEIJIEKT.

Basic concepts of artificial intelligence. Thinking
and intelligence.  Definition of artificial
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UHTEJJIEKT  aHbIKTamachbl.  TepMHHOJIOTHS.
Kacanapl ~ MHTEMJIEKT  MACENEeCiH  TYCIHY
Tocuaepi. ThHIOPUHT TECTi JKOHE MHTYUTHUBTI
TOCUI. CUMBOJIIIBIK KO3Kapac. JIOTHKANBIK TACLI.
KacaHnpl HWHTEIIEKT YATLIEpT MEH omicTepi.
[cuxukanbIk MpoLecTep/Ii CUMBOJIIBIK
Mozenpaey. Taburu TuimepmeH >xymbic. AU
CaJlaChIHJIAFBl  3EpPTTEYNIepAIH maiiga  Ooy
TapuXbl KOHE Ka3ipri OarbITTaphl. MallMHaIBIK
WHTEJUICKT KoHE poOoToTexHuka. KacaHmbl
UHTEJJICKT  OJAICTepiH  TUOPHUITI  KOJIJaHY.
bipnecin ecenTtepai memry ymmH ~OipHere
KacaHIIbl ~ WMHTEJUIEKT  OMAICTepiH  KOJJaHy
MYMKIHJITH 3epTTey. ['eHeTuKaNbIK
anroputMmaep. ['€HeTHUKanblK anropuTMAECPIiH
Heriznepi. ByimbIHFBIp  JOTHKA.  BYJIBIHFBIP
JIOTUKAHBIH Heri3ri uzesiapbl HKOHE
MPAKTUKAIBIK ~ KOJIAHBUTYBL.  CapanTamalibIK
xyiienep. Herisri yreimmap. CapanTamanibik
Kynenepal TaranbpIHAAY. OKCHepTTIK
Kyhenepaiy KYPBUIBIMAAPHI. Kacangsl
HEeUpOHABIK kemuiep. HelipoH >koHe OHBIH
MOJIeTIbAEPI. MoOumnpai  poOOTOTEXHUKAIA
xKacaHIpl  HehpoHablk  xkenuepal  (ANN)
MpaKTUKANBIK ~KoijgaHy. PoOOTThIH  MiHe3-
KYJIKBIH/Ia HWHTEUICKT KaIBIITaCTHIPYABIH Oec
HEeTi3r1 TocCii.

OnpeneneHne HCKYCCTBEHHOIO HMHTEJUIEKTA.
Tepmunosorus. Ilogxoasl K IOHMMaHUIO
po0JIeMbl UCKYCCBEHHOI'O MHTe/uIeKkTa. Tect
Treropunra u WHTYUTHUBHBIN MOJXOJ.
CUuMBOJIBHEIA moaxond. Jlormyeckuii MOIXO.I.
Mongenu © MeTOAbl  HUCKYCCTBEHHOIO
nHTesiekta. CHMBOJIBHOE MOJEIHPOBAHHE
MBICIMTENBHBIX ~ TpoueccoB.  PabGora ¢
€CTECTBECHHBIMU A3BIKAMH. Hcropus
BO3HHUKHOBEHHUS U COBPEMEHHBIE
HanpasjeHus: uccienoBaHuii B obmactu UU.
MamuHHbIA HHTEIJIEKT U pOOOTOTEXHMKA.
I'u6pugnoe UCIIOJIb30BaHUE METOJI0B
HUCKYCCTBEHHOIO0  MHTelUiekTa.  M3ydenue
IIPUMEHUMOCTH HECKOJIBKMX METOJI0B
HCKYCCTBEHHOTO UHTEIJIEKTa JUISt
COBMECTHOI'O pElIeHHs 3ajad. | eHeTnueckue
QJIITOPUTMBI. OcHoBBI TE€HETUYECKUX
anroputmoB. Hederkass noruka. OCHOBHBbIE
UJeN U NMPAKTUYECKOE NIPUMEHEHUE HEUETKOM
JIOTUKH. OKCIIEPTHBIE CHCTeMBlL. ba3oBble
noHsATHs. Ha3zHaueHHne SKCIEepTHBIX CUCTEM.
CrpyKTypbl JKCIIEPTHBIX CHCTEM.
HckyccTBeHHBIE HEMpOHHBIE ceTH. HellpoH u
ero Mozenu. IlpakTuueckoe mnpuMEHEHHE
uckyccrBeHHbIX HeipoHHbIX cereid (MHC) B
MOOMIIBHOM poGoToTexHUKe. [ITh OCHOBHBIX
MOJIX0/I0B K dhopMHUpPOBaHHIO
MHTEJUIEKTYaJIbHOCTH B MOBEJCHUH POOOTA.

intelligence.  Terminology.  Approaches to
understanding the problem of artificial intelligence.
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.

bazoaprama rcemexwici / Pykoeooumenv 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 maxcamut / Yueonasn uens | Purpose

Marucrpanrrapaa loT-ta MammHanbelKk OKBITY
Herizznepi OOWBIHINA TEOPUSIIBIK OULTIM  MeH
MPAKTUKAIBIK ~JaFIbUIapIbl KAJIBIITACTHIPY
MarucCTpaHTTapIbIH IoT-ma MaIlIHHAJIBIK
OKBITYIIBIH ~ KYpaJlAapblH, MOJENbIEpPl MeEH
OMICTEpiH MEHrepy, COHJak-ak JAepeKTep/Ii
3eprreymi (data scientist) JkoHE MaTEMATHKAIBIK
MOJETBACPAl 93Ipieyln, IepeKTepal Taniay
ozicTepi MEH aNrOPUTMIEPIH MEHTepy

dopMupoBaHue y MarucTpaHTOB
TEOPETUYECKUX 3HAHUM U MIPAKTHUYECKUX
HaBBIKOB 10 OCHOBaM MAIIMHHOTO OOy4YeHUS
B IoT, OBJIAJICHHE MarucTpaHTamMHu
WHCTPYMEHTapUeM, MOJECISIMU U METOJaMU
MamuHHOro oOydenuss B loT, a Takke
MpUOOPETEeHNUE  HABBIKOB  HCCJICIOBATEIIS
naHHbIX (data scientist) u pa3paboTumka
MaTeMaTUYeCKUX  MOJENeH, METOJ0B |
QITOPUTMOB aHAJN3a JAHHBIX

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

Hamudiceci / Pesynomamot 06yuenusn / Learning outcomes

OKbimy
Kypersl corTi asikraranHaH KeiiH Ourim
aJIylibLiap
- IoT xyiieciHme  MalIMHAIBIK  OKBITY
ANTOPUTMJICPIHIH aicTeMEITIK Heri3epin
naii1ajiany;
— JoT Kyhecinae MAaIlITHAJIBIK OKBITY
aJITOPUTMJIEPiHIH HOTHXKEINEPiH
BU3yalHM3anusiay;

— 3eprTTey TamnchlpMachiHa coiikec keneTiH [oT
KYHeciHie MaIIMHAJBIK OKBITY OMICIH TaHjay,
HOTHOKENEpIl TYCIHIIPY

IMocse ycmemHoro

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

— BU3YQJIU3HPOBATh pE3yNbTaThl  pabOThI
ITOPUTMOB MalTMHHOTO 00y4eHus B [oT;

— BBIOMpPATh METOJBI MAIIMHHOTO OOYYECHHS
B IoT, COOTBETCTBYIOIINE
HCCIIEI0BATENbCKON 3ajaue,
MHTEPIPETUPOBATH MOIYyUEHHBIE 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

Kypcmuiy koickawa mazmynot / Kpamkoe cooepacanue kypea | Course summary

IoT memiMaepi YUIiH MalIMHAIBIK OKBITY.
MamuHaMeH OKbITyFa Kipicne. MalmHanbIK
OKBITY ecemnTepiHiH Typiepi. 3 MammnHaMeH
OKBITYJIbIH HETI3r1 Typiiepi. MaluHaablK OKbITY
MOJIETIBACPIHIH ~ Heri3ri  anroputMmzaepi. EH
KaKblH K KepuIiep omici OOHBIHIIA JKIKTEY,
yaritepaid — canacklH  Oaramay.  llemim

MamunHoe oOyuenue ans loT pemieHuid.
Beenenue B MammHHOe oOyueHue. THIIbI
3ama4 MamuHHOro oOyueHus. 3 OCHOBHBIE
BHJIBI MamIMHHOTO 00y4yeHus. OCHOBHBIC
QITOPUTMBI MOJIETIEH MAIIMHHOTO OOYYEHHS.
Knaccudpukanus wmeromom k  Ommkaimmx

cocelel, OIleHKa  KadecTBa  MOJeEJIeH.

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.
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aralbIHbIH KJIacCU(PUKAIIHSCHI. Alikac
BaMganus.  Data  Mining  kyilecingeri
KJIacCU(PUKAITHSITBIK ecenTepaeri LIENM
aramtapblH ~ Kypy — omicrepi.  CBI3BIKTBIK
KJIaccu(puKammsi >KOHE PErpeccus MOIENbEpI.
JlorucTukanplk perpeccuss MOJETIH KOJIaHBII
KiKTey. TOJIBIK KOCBUIFAH HEUPOHIBIK KEIi.
KenkabarTsl mepHentpoH KeMeriMeH JKIKTey.
Makxkamox-IIutrc HEUPOHIBIK MOJIel.
Heliponnapaer oencenaipy (G YHKIUSACHI.
Heiiponapik xenini okpiTy. Kareni kepi Tapary.
OnTtumuszatopnapasl  opHary.  HelpoHIbIK
KEeIiHiH kaaTa OeitHenenyi. HeliponabIk sxemniHi
MaTEeMATHKAIBIK (QYHKIUS PETIHIE KOpceTy.
Karitananateia HEUPOHJIBIK Kemep.
CyperTepliH CEeMaHTHKAIBIK CErMEHTAIHSICHI.
CeMaHTHKAJBIK CErMEHTAllMs Typalibl TYCIHIK.
KOJTAYIIBI )KOHE JCKOIeP.

Knaccupukanus  pemaromum — A€peBOM.
Kpocc-Bamupanusa.  Meroasl  NOCTPOCHHUS
JIEPEBHEB pelIeHni B 3a1a4ax
knaccudukanuu B Data Mining.  Jluneitnbie
MOJIeIM  KJIacCU(UKAMM U PErpeccHH.
Knaccupukanuss ¢ momompl — MOJENTH
Joructudeckon perpeccuu. IlomHocBA3HAs
HeilponHass  cerb.  Kmaccudukamms ¢
IIOMOLIBI0  MHOTOCJIIOMHOIO  IEPCENTPOHa.
Mopens  HeiipoHna  MakKamnoka-IIurrca.
@OyHKIMsA axkTUBaUMM HedpoHa. OOyueHue
HEHPOHHOM CETH. ObpatHoe
pacripoctpaHeHue  owmmbOku.  Hacrtpoiika
ontumu3aropos. lIpencrasienne HenpoceTn
B mamATH. lIpeacraBieHue HeHpOCETH Kak
MaTeMaThudeckoil ¢QyHkmuu. PexyppeHTHBIE
HEHPOHHBIE CETH. CemaHTnyeckas
cerMeHranus M300pakeHU. [Tonsatne
CceMaHTHYecKoi cermeHTauuu. Encoder wu
Decoder.

Methods for

Representation

constructing decision trees in
classification problems in Data Mining. Linear
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.

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

HMBanoBa U.B.

‘ HNBanoBa U.B.

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

Information devices and systems in robotics

OKy makcamut / Yueonas uens | Purpose

PobotTapipiH akmaparThlK KYPBUIFbLIAPBI MEH
KYUeTepiH, ONapIbIH Ce3IMTall AJIEMEHTTEpPIH,
eJIey cyJidanapbl MEH KYHMIEHTKIIITEPiH KYpy

N3yuenue MIPUHLUIIOB MIOCTPOEHUS
MH(POPMALIMOHHBIX  YCTPONCTB W  CHCTEM
poOOTOB, MX UYYBCTBUTEJIBHBIX 3JIEMEHTOB,

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

npuHnunTepin OKy; Typii AaTYMKTEpAl KYpy | M3MEpUTEIbHBIX  cXeM W ycuiutenei; | consideration of the physical principles used in the
Ke3iHae KOJIIAHBUTFAH busuKaNbIK | paccMoTpeHne  (U3MYECKMX  IPUHIMIOB, | creation of various sensors, the study of
Karu1aTTap Ibl KapacTeIpy, ce3iMTall | UCMOJIb30BaHHBIX MPH CO3MaHMK pa3auuHbix | Mathematical dependencies that allow calculating
AIIEMEHTTEPIIH HET13r1 napaMmeTpiepiH | JaTYMKOB, ~ W3ydeHHe ~ Maremarudeckux | the main parameters of the sensitive elements. The
ecenrTeyre MyMKIHIIK OepeTiH MaTeMaTHKAJbIK | 3aBUCHMOCTCH, MO3BONISIONMX paccuuThiBaTh | role of information devices in increasing the level
TOYSNAUTIKTepAi 3epTTey. AlaMHBIH POOOTIIEH | OCHOBHBIE  IMapamMeTpbl  4yyBCTBHTENbHBIX | Of human-robot communication
KapbIM-KaThIHAC JIEHreHiH apTTHIPYIArsl | JJIEMEHTOB. Poib uH()OPMAITHOHHBIX
aKMapaTThIK KYPBUIFbLIAP/IBIH PO YCTPOWCTB B MOBBINICHUN YPOBHS OOIICHHS
YeJI0BEKa C poOOTOM

Oxvimy namuorceci / Pesynemamut 06yuenus / Learning outcomes
Kypcerbl carri asikraranHaH keiiin Outim | [Tocie ycmemnoro 3aBepumieHusi kKypcea | After successful completion of the course,
aJymbLiap od0yuarommecst OyayT students will be
— poOoTOoTexXHHKaa KOJIZTAHBUIATBIH | — OIPEIEIIATh yctpoiictBa | — determine the devices of information sensors
aKMmapaTThlK  CEHCOPJApAbIH  KYPBUIFbIIAPHIH | MH()OPMAIIMOHHBIX JaTYHMKOB, MpuMeHseMbIX | Used in robotics;
aHBIKTAY, B POOOTOTEXHHUKE; — use methods for selecting and coordinating

— KYpBUIFBUIapMEH aKnapaTThIK MOAYJIbAEP/Al
TaH/1ay XKoHEe YHJIeCTIpy o/liCTepiH KOJAaHY;

— aKmapaTThIK KYpBUIFBUIAD MEH IKyHenep
KOHE OJIAPIBIH KYMBIC JKardaljapel Typalbl
aKnapaTThl Taly, )KUHAKTAY JKOHE Tanjay;

— CEHCOpJIapJlaH KeJeTiH aKmapaTThl CaHIBIK
OHJIeY/Ti Ky3ere achIpaThiH Heri3ri
ANTOPUTMIEP/Il KOJAaHY

— HCIONIB30BaThb ~ METOABI  BblOOpa U
COIJIACOBAaHUSI MH(POPMALMOHHBIX MOJYJIEH ¢
YCTpPONCTBaMU;

— HaxoguTh, 00001IaTh M aHAJIM3HPOBATH
uHpOpMaInIo 00 MH(POPMAaIMOHHBIX
YCTPOHCTBAX M CHCTEMAaX W YCIOBHSAX HX
9KCIUTyaTaIuH;

— TIPUMEHSTH OCHOBHEIC AITOPUTMBI,
peanu3yomue  YHUCIEHHYI0  00paboTKy

nH(}OpMalNY, TOCTYNAONEH C TaTYUKOB

information modules with devices;

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

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

Kypcmuiy kbickawa mazmynst / Kpamxoe cooepicanue xkypca | Course summary
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PoGororexHuka, MeXaTpOHHUKa KOHE
aKnmapaTThIK O>Kyidenep. Herisri yreiMamap MeH
aHbIKTaMasap. AXnaparThIK-eJIey

KYHENEepiHiH CEHCOpJaphl  Typajbl  HKaJIibl
maomimertep.  JlaTuyumkrep  JKOHE  OJAp.bIH
cHIaTTamajapsl. Ouiey Nporeci. aKnapaTThIK
Mojieb. AKIMapaTThIK KYHEIepAiH IeMEeHTTEepI.
KUHECTETUKAIBIK ceHcopnap. OpHamacy >XoHe
OpPBIH ayBICTBIPY CEHcoplapbl. Pe3ucTuBTiK
MO3UIHS  CEHCOpJAphl.  DJIEKTPOMArHHUTTIK
no3uiusi cercopnapbl. JKbUIIaMIBIKTBI SKOHE
JTMHAMUKAJIBIK (bakTopapsl OJIILIEY.
KbimgaMaplk  ceHcopiiapbl. AMWHBIMAIbl  TOK
taxoreHeparopyiapsl.  OpHamackaH  KepAiH
aKmaparTelK OkyHdenepi. OpHalackaH KepIiH
TEOPUSIIBIK ~ Heri3nepi. Panmanus — OarbITHIL.
Monynauus ~— KOHE  CUTHAJIIBI  aHBIKTAy.
DNEeKTPOMArHuTTIK ~ OpHANACTBIPY  JKyienepi.
MarsuTTik opHanacy kyHenepi. J[larumkrep
KOHE  aKyCTHKaJbIK OpHaJacy  KyHenepi.
Hudpnbik np10bIc a3y Herizaepi. ONTHKAIBIK
OpHAJNACTBIpy XKyHenepl. Jlazepmik ONTHKAIBIK
OpHAJIACTBIPY Kyhenepi. beiineni
KaJIBIITaCTRIpy JKoHE Oepy Herizzaepl. beiine
CUTHaJI Typaibl TycCiHIK. TakTtuibai sxyienep.
baiinanpic  XoHE  OHBIH  EpEeKILIEeTIKTEPI.
TakTunb/i CEHCOPINBIK KOHE KOHTAKTLI KBICHIM
ceHcopiapsl. TakTHIIBII ChIpFaHAY CEHCOPIIApHI.

PoGoToTexnuka, MeXaTpOHHKa "
uHpopManMOHHbIE  cUCTeMBbl.  OCHOBHBIE
NOHATHA U onpeneneHus. OOmme CBeIeHHus O
JaTdruKax I/IH(l)OpMaI_II/IOHHO-I/ISMepI/ITeJIBHBIX
cucteM. JlaTumkm M WX XapaKTepUCTUKU.
IIponiecc  m3mepenwmii. HubopmanmonHas

MOJCIIb. OneMeHTHI I/IH(i)OpMaI_II/IOHHI)IX
CUCTCM. Kunecretuueckue JaT4YUKH.
[[aT‘lI/IKI/I ITOJIOKCHU A n MNEPpEMCIICHUA.
Pe3uctuBHbIC JaTYUKHU ITOJIOXKCHMUA.

DNEeKTPOMAarHUTHBIE JATYUKU TIOJIOKEHUS.
N3mepenue ckopoct U JAUHAMHUYECKHUX
(hakTopoB. Jatauku CKOPOCTH.
TaxorenepaTopbl MEPEMEHHOT0 TOKA.
JlokanroHHble HWH(OPMAIIIOHHBIE CHCTEMBI.
Teopernueckue OCHOBBI JIOKAIMH.
Hampasnennocts usnydenus. Moaynsuus u
JNETEKTUPOBAHHUE CUTHAJIOB.
DNEeKTPOMAarHUTHBIE JTOKAIMOHHBIE CHCTEMBI.
MarauTHbIe JIOKAIIMOHHBIE CUCTEMBI.
JlaTuuKH ¥ CUCTEMBI aKyCTUUYECKOM JTOKAIIHH.
OcHOBBI nudpoBoi 3aIuCcH 3BYyKa.
OnTuueckue JIOKAITMOHHBIE CUCTEMBL.
JlazepHbie ONITUYECKUE JIOKAIUOHHBIE
cuctemMbl.  OcCHOBBI ~ (OPMUPOBAHHS U
nepenayn  uzoOpaxeHus.  [lonstue o
BujeocurHaie. CuCTeMbl TaKTUJIHHOTO THIIA.
Kontakt m ero ocobernHoctu. TaKTHIbHBIC
JMATYUKU KacaHUS M KOHTAKTHOTO JaBJICHHS.
TakTuIbHBIC JATYNKH MPOCKATH3bIBAHUS.

Robotics, mechatronics and information systems.

Basic  concepts

and definitions.  General

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.

location systems. Magnetic
Sensors and acoustic location

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

bazoaprama scemexuiici / Pykosooumens npozpammut | Prog

ramme manager

HNBanoBa U.B.

HMBanosa U.B.

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

OKy makcamut / Yueonas uenw | Purpose

MarucTpaHTTapbl

OpBIHJIAyFa JaWbIHIAY: FBUIBIMH 3EpPTTEYIiH
MakcaTbl MEH  MIHJETTEepiH,

ToIIeIIeMeNIep/ i )KHHAY.

FBUIBIMU-3EPTTEY
YKYMBICBIHBIH 9PTYPJIL TYpJIepi MEH HbICAHIapbIH

qnicreMelnik
anmapaThlH aHBIKTAY, 3ePTTEY XKYPri3y, 3epITey
TaKbIpbIObl OOWBIHILIA TKIPUOE Kacay KOHE

IIOArOoTOBKa MArvuCTpaHTOB K BbIIIOJHCHUIO

pa3IMYHBIX BHJIOB U (QOpM  HAy4HO-
HCCIIEIOBATENILCKOW  PAabOTHI:  ONpeieeHne
uend W 3aJayd,  METOJ0JIOTHUYECKOTrO
anmnapara HAy4yHOTO HCCIIEIOBaHMS,

MIPOBEJICHUE HCCIICIOBAHMMA, SKCIIEPUMEHTA U
cOopa JOKa3aTeNbHBIX JaHHBIX II0 TEMeE
HCCIICTIOBAHUSI.

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

Hamudiceci / Pesynomamot 06yuenusn / Learning outcomes

Kypersl corTi asikraranHaH KeiiH Olrim
aJIylibLiap

— 0acbUlbIM TaJIaNTapblHA COWKEC FBUIBIMH
MaKajaaapabl peciMaey epexerepid KoJIany;

— FBUIBIMU
KYMBICTapblH HOTHXKEJEepiH KoH(pepeHIusiap
MEH CEeMUHapjapAa Makajajlap MEH HIOoIyJap

TYpiHzae O6asHaay

3CPTTCYJICD MCEH  IPAKTHUKAJIBIK

IMocse ycmemHoro
o0yuarmuecs OyayT
— TMPHUMEHSTh paBuiia
Hay4HbIX CTaTe, B
TpeOOBaHUSAMU U3/1aHUS;
— M3jaraTh pe3yabTaThl HaYYHBIX
UCCIIEIOBAaHUM M MNpakTHYEeCKUX paboT B
¢dopme crareit 1 00630pOB Ha KOH(EPEHIUIX
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,

Kypcmuiy kvickawa mazmynwt / Kpamkoe codepicanue kypea | Course summary

3epTTey OpeKeTiHIH aHBIKTaMachl. T BUIBIMHBIH
aHbIKTaMackl. FeiIeiMu MekTerr. FeutbiMu OaFbIT.
FouteiMmu  3epTrey.  3eprrey  SKYMBICHIHBIH
omicreMeci. FbulbIMM 9mic Typajbl TYCIHIK.
3epTTey/iH >KalIbl TOTUKACHI kKOHE KYPHUIBIMBL.
3epTTeyniH  TEPMUHOJOTHSUIBIK  ariaparkl.
[IprrapmManibuIbIK ()70 AN Oencenaipy
axicrepi. Juccepranusiibik 3epTTeYAIH
o/licTeMeNiK cumarTaMachl. FeulbIME 3epTTeyIiH
anroputMi  koHe Kesenzaepi. [IpoOremanbik

Onpenenenue
JeSITeTbHOCTH.

Hay4HO-UCCIEI0BATENbCKOU

Omnpenenenue HayKHU.
Hayunas mkoma. Hayunoe HampaBieHue.
Hayunoe  wuccnegoBanme.  Mertoaonorus
Hay4HO-UCCIIEA0BATEIbCKOMN paboTHLI.
[Tonstue Hayuynoro merona. OOmas JOTUKA U

CTPYKTypa HUCCIIEIOBAHMS.
TepMUHOTOTMYECKHI anapaTr UCCIIeI0BaHuUs.
MeTtop1 aKTUBH3ALIUHU TBOPYECKOTO
MBIIIICHUS. MeTtonooruyeckue

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
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KaFJaiJpl  aHBIKTay.  FBUIBIMH  THIIOTE3a.
Fouteimu  3eprreynep MeH Oiumim  Oepyzeri
omictemenik Taciuaep. JKyhemnik tocin. Feuibimu
3epTTeY JTHUKACBHIHBIH MNpUHOHNTEPi. FhiTbiMU
Makana JaibiHmay. Makana kasy epexenepi.
Maxkanara pedepar xazy. JluccepTaiusibiK
KYMBICTBI JalbIH/IAY.

XapaKTEPUCTHKH T CCEPTAIUOHHOTO
UCCIIeIOBaHMs. AJITOPUTM M 3Tallbl HAYYHOT'O
uccnenoBanus. OmnpeneneHue MpoOIEeMHON
CUTYyalUH. Hayunas TUIIOTE3A.
MeTtoponorndeckue MOAXOAbBl K HAydHOMY
WCCIIEIOBAHMIO U 00pa3oBaHui0. CHCTEMHBIHA
noxxox.  I[IpuHIMIBI ~ 3THKM ~ HAYYHOTO
uccienoBanus. [1oAroTOBKa HayYHOH CTAaThU.
[lpaBuna wHammcanus crarbu. Hamucanue
agHoTauu Kk cratee.  OdopmicHme
JIMCCEPTAIMOHHON PAOOTHI.

approaches to scientific research and education.
Systems approach. Principles of ethics of scientific
research. Preparation of a scientific article. Article
writing rules. Writing an abstract for an article.
Preparation of dissertation work.
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