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Kipicne

OJIEKTUBTI TIOHJEP KaTaJloTbl OKBITYJBIH KPEAUTTIK JKyheci OoMbIHIIA
KYPaCThIPbLIa bl DJICKTUBTI IIOHJICP KaTaJaoTbl )KyHeJIeHIeH TaHaay OOMBIHIIIA TTOHEP
TI31MIH JKOHE OJIapbIH KbICKA CUITaTTaMaChliH KapacThIPaIbl.

MarucTpaHT MaMaHIBIKTapJblH MIHAETTI KOMIIOHEHT/>)KOFapbl OKY OpPHBI
KOMITOHEHTIHIH TIOHJIEpIH MEHIepyMeH KaTap, YChIHBUIBII OTHIPFaH TaHAay OOMBIHIIIA
MOHACPl TaHIAN aybl THIC.

ONexTUBTI TOHAEPAl TaHjaayFa »daBaizep KeHec Oepeni. Maructpant
sABali3epMeH Oipiiece OTBHIPHIN, MArMCTPAHTTHIH JKEKE OKY JKOCHMAphlH KYpy YIIiH
MIOHJIEPTE KA3bUTY HBICAHBIH TOJITHIPAIIBI.

Kypmerri maructpant! bigim Oepy TpaeKTOPUSACHIHBIH OipTYTAaCThIFBIHBIH
oimacteipbutybl  Ci3fiH OoJialllakTa MaMaH pPETIHJE KOCIOM JallbIHIBIFBIHBI3IBIH
JeHreliHe BIKIa €TETIHIH €CTE€ CaKTaybIHbI3 KEPEK.

BBenenue

[Ipu kpenuTHON TEXHOJIOTUU 00YUEeHUS pa3padaThIBaeTCs KaTaJIOT SJIEKTUBHBIX
IUCLMIUIMH, KOTOPBbI MpeACTaBiseT co0OM cHCTEeMaTU3MPOBAHHBIN IEepedeHb
JUCLMIUIMH KOMIIOHEHTA 110 BBIOOPY U COIEP>KUT KPATKOE UX OIMCaHUE.

Hapsay ¢ n3ydeHuneM AMCHMIUIMH 00S3aTENbHOTO / BY30BCKOTO KOMIIOHEHTA,
MarucTpaHT JOJKEH BbIOPATH JJIsl U3yUYEHHSI TUCHUILTMHBI KOMIIOHEHTA 110 BBIOODY.

KoHcynbranmu no BeIOOPY 3JIEKTUBHBIX JUCUUIUIMH JIaeT 3/Baiizep. Bmecte ¢
HUM MarvcTpaHT 3arojHseT GopMy 3aluch Ha AUCHUIUIMHBL 1 coctaBienus UYII
(MHIUBHUIYATILHOTO YYEOHOTO TIJIaHa).

YBaxaemble MaructpaHTbl! BaXHO NOMHHUTB, YTO OT TOrO, HACKOJBKO
IpoayMaHHOW M 1enocTHoM Oyaer Bamma oOpa3zoBarenbHasi TPacKTOPHS, 3aBUCHUT
ypoBeHb Bareit nmpodeccrnoHanbHOM MOATOTOBKU, KaK OYIyIEero CrenuanmcTa.

Introduction

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

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

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

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



CemecTp 00iibIHIIA JJIEKTUBTI MIHAEpai OoJry /

PacnpenesieHue 3J1eKTUBHBIX TUCUHUILIMH 10 ceMecTpam /

Distribution of elective courses by semester

Kpenutre | Akanemu
p caHsbl / SITBIK,
Komn-Bo Ke3eH/
[Tonnix ataysl / HanmenoBanue aucruruimabl /Course name KpeauToB/ |  Akan
Number | mepuon/
of credits | Academi
C period
I'AX >xacay kypangapsi /
WNuctpymentapuii pazpadotku ['TC /
GIS development toolkit 4 L
BynTThl 6arnapnamanay /
O6auyHoe nmporpaMMupoBaHue /
Cloud programming
PoGoTTanasipbUIFad KeneHaepAl oaraapiamanay /
[IporpammupoBaHue poOOTU3UPOBAHHBIX KOMILIEKCOB /
Programming of robotic systems 5 1
DJIEKTPOHUKA KIHE CEHCOPIIBIK TEXHOIOTHsIIap /
DNEeKTPOHUKA U CEHCOPHBIE TEXHOIOTUU /
Electronics and sensor technology
PoGoTTanapIpbuIFaH xKyienep MeH KypbUIFbUIAPIbl MOJCIICY
XKoHE 3epTTey /
MoaenvupoBaHue U UCCIIEJOBAaHUE POOOTU3UPOBAHHBIX CUCTEM U
YCTPOMCTB / 5 1

Modelling and research of robotic systems and devices

Po0GOTTHI TEXHUKAAAFI aKNAPATTHIK KYPBUIFbUIAP KoHE JKyHernep/
NudopmanmoHHbIe yCTPOHUCTBA U CUCTEMBI B pOOOTOTEXHHKE /
Information devices and systems in robotics




1 1 oKy KbLIbIHA aAPHAJIFAH YJIEKTHBTIK MOHAep / DJIeKTHBHbIE TUCHUILINHDI U1 1 roaa ooyuenust/ Elective courses for

year 1

I'AXK kacay kypaanapsl / UncrpymenTapuii pazpaborku 'MC / GIS development toolkit

Oky maxcamul / Yueonan yenv/ Purpose

FeoaKHapaTTBIK KOChIMIIAJIapJAbl 6aF,ualeaManay

Cucrematnueckoe H3y4eHHE OCOOEHHOCTEH
MPOrPAaMMHUPOBAHUS  T€OMH(POPMAITMOHHBIX
TIPUIIOKCHU.

Systematic study of the programming features of
geoinformation applications.

Hamuoiceci / Pesynomamot 06yuenusn / Learning outcomes

epeKIICITIKTEePiH XKYHen 3epTTey.

OKbimy
Kypcrbl CoTTI asIKTaFaHHAH KeHiH
olmiMasymbLIap

61yi kepek: I'AXK xongany MyMKIHIITT MEH
MIHIETIH;

icTel ally Kepek: KeHICTIKTIK Tajjiay Kyprizy,
Cypaynapisl KoJjaay )KoHe TaKbIPBIITHIK
KabaTTap/ipl KaJIbIITACTBIPY, CHI13Y / HIBIFapY;
urepyi KepeK: aHAIOTThI KOHE aHATTMTHKAIIBIK
CTEPEOIUIOTTEP/IEH AJIbIHFAH aKMapaTThl OHICY
YKOHE Maijaiany, CIIyTHUKTIK MAJIIMETTED,
aspooTocyperrep, HNEKTPOH/IBIK
TEOIOUTTEP/ICH aJIbIHFaH MAJIIMETTED;
Ky3biperTi  Oomy kepek: ['AXK oOwexrimi-
OarbITTaJIFaH Oarmapiiamanay
TYKBIppIMAaManapsl MeH wuaesuapbina; ['AXK
KOJaHOaIbl 6aFaapiaManapbiH KYpacTeIpy/a.

IMocJie ycnmenmHoOro 3aBepuieHus: Kypca
o0yuarommecsi OyayT

3HATh: Ha3HAYeHHUeE u BO3MOKHOCTH
npumenenus ' 1C;

YMETh: MIPOBOJIUTH POCTPAHCTBEHHBIN
aHamu3, MOJIJIEPIKKa 3ampocoB n
dbopmupoBanue TEMaTHYECKHX CJIOEB,
BBOJI/BBIBOJL;

BIQJIeTh:  HaBBIKAMU  OOpabaThiBaTh |

HCIIOJIB30BaTh I/IH(bOpMaIII/II-O, MOJIYYCHHYIO OT
aHaJIOTOBOT'O n AHAJIMTHYCCKOI'O

CTEpEoIJIOTTepa, CIIYTHUKOBBIE  JIaHHBIE,
a’poOTOCHUMKH, JaHHBIE OT DIEKTPOHHBIX
TEOLOIUTOB,

ObITh KOMIIETEHTHBIMH: B KOHULEMNUUAX U
1791 (0.6 00BEKTHO-OpPUEHTUPOBAHHOT O
nporpammupoBanus  [UC; COCTAaBJICHUU
npukiaaaabix nporpamm ['MC.

After successful
students will be
know: the purpose and application possibilities of
GIS;

be able to: perform spatial analysis, query support
and the formation of thematic layers, input / output;
possess: the skills to process and use information
obtained from an analog and analytical stereo
plotter, satellite data, aerial photographs, data from
electronic theodolites;

be competent: in the concepts and ideas of object-
oriented GIS programming; in the compilation of
GIS application programs.

completion of the course,

Kypcmuiy kvickawa mazmynot / Kpamkoe codepycanue kypca/ Course summary

I'AX xipicrie. 'AX-na nepexrepai
yiipIMaacToIpy epekiienikrepi. ChI3bIKTHI
o0bekTiep. KoopmHaTTHIK AepeKTep

BBenenue B TUC. OcobenHoctH
opranuzauuu gaHHbix B [MC. Jlunelinbie
OOBEKTHI. BsaumonetictBue MEXKTY

Introduction to GIS. Features of data organization in
GIS. Linear objects. Interaction between coordinate
data. Attribute data. The essence of GIS The history




apachIHIIaFbl ©3apa opeKeTTecy. ATpUOYTHBTI
nepekrep. 'AX MoHI reoakmapaTThIK
xyuenepain gamy tapuxsl. I'AXK xanmbr

knaccupukanusicel. 'AXK acmanTeik Kypanaapsl.

BekTopibIK xKoHE pacTpiIbIK MOACTBIED.
Kypouibimasik mozens. I'AXK sxamms

knaccudukanusacel. ['AXK acnanTbIkK Kypanaapsl.

I'IC-BrIOBeEpIIEp, aHBIKTaMaJbIK
KapTorpagusuIbIK Kyiesep, pacTpiiblK
KapTorpadusuIbIK OCHHENIEpIiH
BekTopuzaTopiapsl. "[Tanopama" I"'AXK
KypaJlJapbIMEH 3J1EKTPOHABIK KapTanapabl
xKacay KoHe peJakuusuiay. Bekropnbik kapra
PEAAKTOPBIHBIH TaFalbIHAATYbI, JKaJIIbI
MYMKIHJIIKTEpi. DIEKTPOHBIK KapTajgapabl
KYPY JKOHE XKaHAPTY TOCUIAEPl. DIEKTPOHIBIK
KapTa peJaKTOPBIHBIH KYpbUIbIMBL. MIHTEpdeiic.
Bbackapmacel. @yHKIIMOHAIIBIK MYMKIHIIKTEPI.
Kocanke! HpIcanab! Kypy. HblcaH bl oHJIEY.

DNEeKTPOHBIK KapTaHbl OHJCY CEaHCHIH TEHIIIEY.

DNEeKTPOH/BIK KapTa HbICAHBIH OHACY
TEXHOJIOTHSCHI (TaHIay - OHJCY - JKa3y).
Kypsbinateia Heicanap TypiepiniH MakeTTepin
naiinanany. HelcaHIbl 2I€KTPOHIBIK KapTara
caiy Tocinaepi. O0bekTinepai 6emy
(TomrTacTeIpy) Tocinaepi. beniHreH HbICaHIAPIBI
Oiprnecin eHzey.

KOOPAMHATHBIMUA JIaHHBIMU. ATPHUOYTHUBHEIC
nannsle. Cymuocts ['IC Hctopus pasButus
reonH(pOpPMaAITMOHHBIX CHUCTEM. OO01mas
knaccupukamms [MC. HHCcTpyMeHTalbHBIC
cpeacta ['MC. BektopHble U pacTpoBbie
monenu. CrpykrypHas wmojenb.  OOwias
knaccudukarnust [MC. HHcTpyMeHTanbHbIE
cpenctBa ['MC. 'UC-BbloBephl, CIpaBOYHbIE
KapTorpaguyeckue CHUCTEMBI,
BEKTOPU3ATOPbI pacTpoBBIX
kapTorpadudecknx u3zoOpaxenuil. Coznanue
U pPEOAKTUPOBAaHHE  AJIEKTPOHHBIX  KapT
cpeactBamu ['IC «Ilanopama». Ha3nauenue,
o01Ire BO3MOXHOCTH PEAAKTOpa BEKTOPHOM
kapTbl. CrocoObl co3maHus M OOHOBJIIEHHUS
ANEKTPOHHBIX KapT. CTpykTypa penakropa

JJIEKTPOHHOU KapThl. Wntepdeiic.
VYmpasnenue. O yYHKIIMOHAJIBHBIE
BO3MOXKHOCTH. Coznanue HoJ00beKTa.
PenaktupoBanue  0ObeKTa. Hactpoiika
apaMeTpoB ceaHca pENaKTUPOBAHUS
ANEKTPOHHOU KapThl. Texnonorus
pelaKkTUpOBaHUS ~ OOBEKTa  DIEKTPOHHOU

KapThl (BBIOOp - peAaKTHpPOBAHUE - 3aIlHCh).
Hcnonp3zoBanue MaKeTOB BUJIOB
CO3/1aBaeMBIX 00BEKTOB. Cr1ocoOsl
HaHeCeHHsT OOBEKTa Ha DIIEKTPOHHYIO KapTy.
CrniocoOsl BBIJICJICHAS (TpynmupoBKH)
00bekToB.  COBMECTHOE  pelIaKTUPOBaHUE
BBIJICJICHHBIX OOBEKTOB.

of the development of geoinformation systems.
General classification of GIS. GIS tools. Vector and
raster ~models.  Structural model.  General
classification of GIS. GIS tools. GIS viewers,
reference map systems, and raster map image
vectorizers. Creation and editing of electronic maps
by means of GIS "Panorama". Purpose, general
features of the vector map editor. Methods for
creating and updating electronic maps. Structure of
the electronic map editor. Interface. Management.
Functional features. Creating a subobject. Editing an
object. Configuring the parameters of the electronic
map editing session. Technology for editing an
electronic map object (select - edit - record). Using
layouts for the types of objects that are being
created. Methods of drawing an object on an
electronic map. Methods for selecting (grouping)
objects. Joint editing of selected objects.

Ilonnin epexwenikmepi / Ocodennocmu oucyunaunwvy/ Course features




Tuicri OarapyramMalIbIK ’KacaKTaMaHBbl
naiganana OTBIPBITI, YHUBEPCUTETTIH
KOMITHIOTEPJTIK CHIHBITITAPBIH/IA cabaKTap OTKi3y.

[IpoBenenne 3aHATHII B  KOMIBIOTEPHBIX
KJIacCax YHUBEPCUTETA, C HCIOJIb30BAHUEM
COOTBETCTBYIOILIETO MPOrpPaMMHOTO
o0ecreyeHus.

Conducting classes in computer classes of the
university, using the appropriate software.

Bazoaphama scemexuici / Pykosooumenw npozpammut/ Programme manager

Canpixkosa O.C.

‘ Cansixosa O.C.

‘ Cansikosa O.C.

BysrTel 6arnapaamadnay / O6aaunoe nporpamvuposanne / Cloud programming

OKy maxcamul / Yueonan yenv/ Purpose

BynTTHI €cenTey TEXHOIOTHACHI Typalbl
TEOPHSUIBIK KOHE MPAKTHKAIBIK OUTIMACPIIH
Ka)XeTTi KOJIeMiH KaJbIITacThIPY, 3aMaHayn
Ou3HecCTe OWITTHI TEXHOJIOTHSIIAP MAIaChIH ic
KY31HZE KY3€ere acbIpy JaFabulapbl MEH
OUTIKTEpIH KaJIBITACTHIPY, aTajfaH
TEXHOJIOTHSIHBIH Kypall-callMaH/IbIK KYpaJ1apbIH
3eprTey.

CdopmupoBatb HEOOXOAMMBIi o0beM
TEOPETUYECKUX W MPAKTUYECKUX 3HAHUK O
TEXHOJIOTUU 00JIauHBIX BBIUMCIICHUSX,
yMEHUHI u HAaBBLIKOB IIPaKTUYECKOU
peanu3alnuy BhIFOJ 00JayHBIX TEXHOJOTMH B
COBPEMEHHOM ousHece, U3y4YCHHE
MHCTPYMEHTAJIbHBIX CpeZCTB JTAaHHOU
TEXHOJIOTHH.

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

namuiceci / Pezyiomamol 00yuenus / Learning outcomes

OKbimy
Kypcrsi CITTI asiIKTaFaAaHHAH Keiiin
olmiMaymbLIap
OuTyl  Kepek:  OINepamusuIblK  KYHelIep.IiH

HETi3/IepiH; JEpPEKTep KOPBIHBIH TEOpHschl; MS
SQL Server-6azaisik Kypc;

icteit amy kepek: MS Visual Studio optaceiHma
Oarmapiiamanay;

urepyi kKepek: "OYATTBI" ecenTeyiepi eHTi3y
JIAFIBICHI, OJTApJIbIH OM3HEC YIIIIH MaHBI3AbLIBIFBI

MEH MYMKIHIIKTepiH, "OYJITTapabl epicTeTry
CTpaTEerusIChIH aHbIKTaY";

KY3BIpETT1 ooy KepeK: OYJITTHI
TEXHOJIOTHsIIap/a.

Ilocie ycnemHoro 3aBepueHusi Kypca
o0yyarommecsi 0yayT

3HAaTh: OCHOBBI  OIEPAIMOHHBIX  CHCTEM;
teopusi 0a3 mamneix; MS SQL Server -
0a30BblIi KypC;

yMeTh: TporpammupoBats B cpene MS Visual
Studio;

BIIQ/ICTh: HaBBIKAMHU BHeApeHUs "oOMavyHbIX"
BBIUMCIICHUH, ONPEACNATh WX 3HAYUMOCTH W
BO3MOXKHOCTHU Uil OHW3HEcCa, CTPATerwd II0
pa3BepThIBaHUIO "001aKOB";
ObITh  KOMIICTCHTHBIMH:
TEXHOJIOTUSX.

B 00JIaYHBIX

After successful
students will be
know: fundamentals of operating systems; database
theory; MS SQL Server-basic course;

be able to: program in MS Visual Studio;

possess: the skills of implementing "cloud"
computing, determine their significance and
business opportunities, strategies for deploying
"clouds";

be competent: in cloud technologies.

completion of the course,




Kypcmoiy Kbickawa mazmynnt / Kpamkoe cooeprcanue kypca/ Course summary

Heri3ri
3aMaHayu

JKorapel  eHIMII  ecenTeylepaiH
TYpJIEpiHiH TapUXBbl,

MHOPAKYPBLUTBIMIIBIK HIeTiMICPIIH namy
TEHJEHIMsTIapbl.  ANNaparThlK  KaMTamachl3
eTy/IH JAaMybIHBIH HETi3T1 3aMaHayH ypricTepi,
MH(]paKypbUIbIMFAa KOWBUIATHIH HET13T1 TajanTap.
ByiTTeIK  ecenTeynep  TYKBIPBIMIIAMACHIHBIH
naiiia OoiyblHa oKenreH HHQPAKYpbUIBIM/IBIK
menriMaepai  JaMbITYIbIH — Ka3ipri  3aMaHFbI
ypaicrepi  KapacTelpbUlajibl. Buptyanuzarus.
CepBucrep. JlamynslH  Herisri  OarbITTaphl.
BuptyannanaslpyablH Heri3ri Typiaepi. Aca ipi
BUPTyaJiay KOMITAaHUSUIAPBIHBIH OaF/1apiamMaibik
OHIMAEpIH  mody. Bupryanasl — MamumHa.
Cepsepaepai BupTyanaasasipy. Kocbmvimanap st
BUPTYaJIJaHABIPY. Kepinictepai
BUPTYAIJaHABIPY (>xyMmBIC OpBIHJIAPHI).
I'unepBu30p  apXUTEKTYpachblHbIH  TYpJepi.
BynTThIK ecenTeynep yFbIMbIHA Kipicie. BynTThIK
ecenTeynep MapaJurMachblHa IIOdY, OYJITTBIK
Kyhenepain apXUTEKTYpaCHI. bynrrapsl
OpHAJIACTBIPY YJTLIepi: )KeKe OYIIT, alliblK OyJIT,
ruOpuaTi  OYAT, KOFaMIBIK OyiT. BynaTThIK
ecernTeynepiy apTHIKIIBUIBIKTAPBI MeH
kemmutikrepi.  KonmaneicTarsl  cepBUCTEpTE
mony. bap mnardopmanapasr momy. ByarTer
€CenTey TEeXHOJOTHsUIaphl. byir opraceHma
epicrery ymiH Web-KochMIIanapasl a3ipiey,
ofaH  0ap  KOCBIMINANApAbl  TachIMaJJay.
barpapnamanay Tocinaepi, OyirTa
KOJIJAHBUIATBIH  KOCBIMIIAJIApAbl  XKYHEIK

Uctopust OCHOBHBIX TUIIOB
BBICOKOITPOU3BOIUTEIbHBIX BBIUUCIICHUH,
TEHJACHLUU pa3BUTHS COBPEMEHHBIX
UHQPACTPYKTypHBIX  pemieHuid. OCHOBHBIE
COBpEMEHHbIE TEH/ICHIUN pa3BUTHUS
anmnapaTHoro oOecrieyeHus, OCHOBHbIE
TpeboBaHUS K uHPpaCTpyKTypE.
PaccmarpuBaroTcsi COBpeMEHHbIE TEHJICHIIUU
pa3BUTHA  MH(PPACTPYKTYPHBIX  pEIICHHIA,
KOTOpbIE MPUBEIH K IMOSBICHHUIO KOHIEMLIUU
0o0JauHBIX BBIUUCIIEHUH. Bupryanuzanus.
CepBucbl. OCHOBHBIE HalpaBJICHUsI pa3BUTHS.
OcHoBHBIE TUNBI BUpTyanuzanuu. O0630p
IPOrPaMMHBIX  NPOAYKTOB  KPYIMHEHIINX
KOMITAHMW  BUpTyanu3auud. BupryanbHas
MaIIlHa. Buptyannuzauus CEPBEPOB.
Bupryanusanus MIPUIIOKEHUM.
Bupryanuzaumsa npeacraBieHuit  (paboumnx
MECT). PazHoBuaHOCTH ApPXUTEKTYpPbI
TMIepBu3opa.  BBeneHue B MOHATHS
00nauHbIX BbluMcIeHUd. O030p mapagurMbl
00JTaYHbIX BBIUMCIICHUH, Apxurekrypa
o0nauHbIX cucTteM. Mojenu pa3BepTbIBaHUS
0o0akoB: yacTHOoe 00nako, IyOJIMYHOE
obnako, ruOpugHOE 00J1aK0, OOIIECTBEHHOE

obOmako.  JlocToMHCTBAa ¥ HEAOCTAaTKU
00JIauHBIX BBIUMCIICHUH. 00630p
CYIIECTBYIOIIUX CEPBUCOB. O0630p
cymecTByommx  1iatgopm.  TexHomoruu

o0iayHbIX BbIuKciieHuid. Paspabotka Web-
NPWIOKEHUH  JUIi  pa3BepPTHIBAHUA B

History of the main types of high-performance
computing, trends in the development of modern
infrastructure solutions. The main current trends in
the development of hardware, the main
requirements for the infrastructure. The article
considers the current trends in the development of
infrastructure solutions, which led to the emergence
of the concept of cloud computing. Virtualization.
Services. The main directions of development. The
main types of virtualization. Overview of software
products of the largest virtualization companies. A
virtual machine. Server virtualization. Application
virtualization. Virtualization of views
(workstations). Types of hypervisor architecture.
Introduction to the concepts of cloud computing.
Overview of the cloud computing paradigm, Cloud
system architecture. Cloud deployment models:
private cloud, public cloud, hybrid cloud, public
cloud. Advantages and disadvantages of cloud
computing. Overview of existing services.
Overview of existing platforms. Cloud computing
technologies. Development of Web applications for
deployment in a cloud environment, migration of
existing applications to it. Programming techniques,
system administration skills for applications
deployed in the cloud. Building transactional Web
applications, installing virtual servers to support
them. Security, scaling, deployment, and backup
issues in the context of cloud infrastructure.
Advantages of cloud infrastructure in the field of




Oackapy nmarnmeuiapel.  TpaHzakmusiblk  Web-
KOCBIMIIIAIAPJBI  KYpPY, OJapAbl KOJiaay YUIiH
BUPTYyaJJbl  CEpBEpJepAi  OpHATYy. ByiITThI
UHQPAKYpBUIBIM ~ KOHTEKCTIHAE  KayilCI3iK,
MacmTabTay, OpiCTeTy, PE3epBTIK KeImlipy
Mmocenenepi.  KoceiMmmmamapasl  macmradray
caJlaChIHJIAaFbl  OYITTBI  MH(PAKYPBUIBIMHBIH
ApTHIKIIBUTBIKTAPEI. BYJITTEI OpTaja aBapusIIbIK
KaJIIIbIHA KENTIPY €peKIIeTKTepi.

o0nayHoil ~ cpexe, mepeHoca B Hee
CYLIECTBYIOIMX  INpuioKeHuu.  [Ipuemsl
[IPOrPaMMHUPOBaHMsI, HABBIKM  CHUCTEMHOIO
aJMUHHUCTPUPOBAHUS IIPUJIOKEHUH,
pasBepThiBaeMbIXx B obOisake. Iloctpoenue
TpaH3aKIMOHHBIX Web-npunoxenmi,
YCTaHOBKAa BHUPTYaJIbHBIX CEPBEPOB Ul HX
MO/IJIEPIKKH. Bormpocer 0€30MmacHOCTH,
MaciTabupoBaHus, pa3BepThIBaHUS,
pPE3EPBHOIO  KOMMPOBAaHUS B  KOHTEKCTE

obOnaunoit MHQppacTpyKTypsl. lIpenmyiecta
o0nauHoii  WH(MPACTPYKTYpel B  OOJIACTH
MacCIITaOUpPOBAHUS MIPUITIOKEHUIA.
OCOOEHHOCTH aBapUHOTO BOCCTAHOBJICHUSI
B 00JIayHOM cpefe.

application scaling. Features of disaster recovery in
a cloud environment.

Ilonnin epexwenikmepi / Ocobennocmu oucyunaunwt/ Course features

Twuicti OarapiamMmalibIK ’)KacaKTaMaHEI
nafgaiaHa OTBIPBHIII, YHUBEPCUTETTIH
KOMITBIOTEPIIIK CHIHBINITAPbIHAA cCabaKTap OTKi3y.

IIpoBeneHne 3aHATMM B KOMIBIOTEPHBIX
KJlaccaX YHUBEPCHUTETa, C HCIOJIb30BAHHEM
COOTBETCTBYIOIIIETO MPOrPaMMHOTO
o0ecrieyeHusl.

Conducting classes in computer classes of the
university, using the appropriate software.

bazoaprama ricemexwici / Pykosooumens npozpammel/ Programme manager

Canpixkosa O.C.

| Cabikosa O.C.

| Casbixosa O.C.

IIporpaMmMupoBaHue poOOTH3HPOBAHHBIX KOMILIEKCOB / PoOoTTaHIbIpBLIIFaH KelleHaepai oarmapiaamasnay / Programming of robotic systems

OKy maxcamul / Yueonan yenv/ Purpose

3UATKEpIiK  pOOOTOTEXHHKANBIK  Kyiemnep
HETI31H/J€ OHJIPICTIK JKOHE TEXHOJOTHSIIBIK
MPOLIECTEP/Il  AaBTOMATTAHABIPY  KypaiJapbiH
AITOPUTMIIK KoHE OaFapiiaMaliblK KaMTaMachl3
eTy/l 93ipiiey >KOHE apXUTEKTYpaHbl kobanay,
TEXHUKAJIBIK TarchIpMaiap/ibl 93ipiey OOHbIHIIA
KY3bIpETTUTIKTI urepy, Arduino ammapaTThIK

OcBoeHue KOMHETEHIMH MO pa3paboTke
TEXHUYECKUX  33JaHUi, TPOCKTUPOBAHUIO
APXUTEKTYP u pas3paboTke
ITOPUTMHUYECKOTO 17§ IPOTPaAMMHOTO
obecrieueHus CpeAcTB aBTOMAaTU3ALUH
NPON3BOJCTBEHHBIX M TEXHOJIOTHYECKUX
IPOIIECCOB HA OCHOBE HHTEIUIEKTYaJIbHbIX

Development of competencies in the development
of technical tasks, design of architectures and
development of algorithmic and software
automation of production and technological
processes based on intelligent robotic systems,
study of the main features of the Arduino hardware
platform.
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mIaThOpPMaChIHBIH ~ HETI3r  epeKIIeTiKTepiH
3eprrey.

pPOOOTOTEXHUUYECKUX  CHCTEM,
OCHOBHBIX 0COOCHHOCTEH
mwiatdopmer Arduino.

U3Yy4YCHHE
arrapaTHon

OKbimy

Hamuoiceci / Pesynomamot o6yuenusn / Learning outcomes

Kypcerbl cOTTI asiKraraHHaH KeiiH Outim
aJIymbLiap

Oimyl  Kepek: poOOTOTEXHHMKAHBIH  HETi3ri
FBUIBIMH-TEXHUKAIBIK MOCEJNeNiepl MEH Jamy
Oonamiarbl, ONap/blH FHUIBIM MEH TEXHHUKAHbBIH
apanac cajajapeiMeH e3apa Oaiinmanbicel; PTK
Oarmapiamanay TUIIEpli MEH epeKIIeNiKTepi;
POOOTOTEXHUKAIIBIK KYPBUIFBUIAPIBL,
MOJYJbJEP, XKYHeTep i KYpyAbIH MPUHITUOTEP]
MEH OJICTEMEeJIIK Heri3fepl JKSHE OJIapiabl
KOJIJaHy  ojicTemeci;  poOOTTHI  Gackapy
ATOPUTMACPI, MAHUTYIATOPIAPIBIH  HKYMBIC
icTey MPUHIIMIIL

icTell almy Kepek: MUKPOKOHTPOJIIEpre apHaliFaH
OarapiaMaiblK OHIMIEpAl J3ipieyliH Ka3ipri
3aMaHFbI Kypasl-CalilMaH/IbIK YKOHE JKOHTE KENTIpy
KypaJlJapblH Nan1ajany; PTK YIIiH
OarmapiamaiblK  KaMTaMachl3  eTyOl  KYpY;
OpTYpAl  KYPAETKTETi  POOOTOTEXHHUKAIBIK
KeIIeHaep i 0armapiiamanay;

urepyl Kepek: Typa JKOHe Kepi ecemnTepli
HINIyIiH MaTpULAJIBIK SICTEPiH, pOOOTTapIbIH
J)KOHE POOOTOTEXHUKAITBIK Kyhenepaiy
aTKapyIIbl KYPBUIFBUIAPBIH jKO0anay omiCTepiH;
MHTEJUIEKTYaJ/Ibl pOOOTOTEXHHUKAIIBIK >KyHerep
HETI31H/J€ OHIIPICTIK JKOHE TEXHOJOTHSIIBIK
IporecTep MeH OHIIpiCTepAl aBTOMATTaHbIPYFa
TEXHHUKAJIBIK TanchlpMaiapibl a3ipiey

ITocJie ycnmenHOro 3apepuieHus: Kypca
oOyuarommecsi OyayT

3HaTh:  OCHOBHBIC
npo0JieMbl ¥ HEPCHEKTUBBI

POOOTOTEXHUKH,

PTK; npuHUumnsI

OCHOBBI  ITOCTPOCHUSA

HAaY4YHO-TEXHUYECKHUE
pa3BUTHS U

Hnux B3aMMOCBA3b CcO
CMCKHBIMHM  00JIaCTSIMU HAaYKM MW TCXHUKU;
S3BIKH U OCOOEHHOCTH MMporpaMMHUpPOBaHUA
u METOAO0JIOTUYCCKHUEC

pO6OTOTeXHI/I‘{CCKI/IX

YCTPOMCTB, MOAYJIEH, CUCTEM U METOJIUKY UX

MPUMEHEHUS; QITOPUTMBI  YIIPABJICHUSA
poboTom, MIPUHITUTI JIeHCTBUSA
MaHUMYJISITOPOB,;

YMETh: WCTIOJTH30BaTh COBpEMEHHBIC

UHCTPYMEHTAJIbHBIE U OTJIAJI0YHBIE CPEICTBA
pa3pabOTKM MPOrpaMMHBIX TPOIYKTOB JJIst
MUKPOKOHTPOJIIEPA; CO34aBaTh IPOrPaMMHOE
obecneuenune s PTK; mporpammupoBath
POOOTOTEXHUYECKUE KOMIUIEKCHI Pa3TU4HON

CIIOKHOCTH,

BIIAJIETh: MAaTPUYHBIMU METOAAMHU PEIICHUS
npssMOii W OOpaTHOM  3ajad,

IMPOCKTHUPOBAHU

3aJaHud Ha
HpOI/ISBOI[CTB CHHBIX

MeETOIaMU

VCHIOTHUTEIBHBIX
YCTPOUCTB POOOTOB W POOOTOTEXHUUYECKUX
CUCTEM; HaBBIKAMH Pa3pa0OTKU TEXHUUECKUX

ABTOMATH3AIUIO
n TEXHOJIOTI'MYCCKUX
NPOIIECCOB M TPOM3BOJICTB

Ha OCHOBC

After successful completion of the course,
students will be

know: the main scientific and technical problems
and prospects of development and robotics, their
relationship with related fields of science and
technology; languages and features of RTC
programming; principles and methodological
foundations of the construction of robotic devices,
modules, systems and methods of their application;
robot control algorithms, the principle of operation
of manipulators;

be able to: use modern tools and debugging tools for
developing software products for microcontrollers;
create software for RTK; program robotic systems
of various complexity;

possess: matrix methods for solving direct and
inverse problems, methods for designing robot
actuators and robotic systems; skills in developing
technical tasks for automating production and
technological processes and production based on
intelligent robotic systems; methods for designing
the architecture of software complexes of intelligent
robotic systems in the Arduino environment;

be competent: in the development of software
necessary for information processing and control in
robotic systems, as well as for their design.
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naraputapbid; Arduino opTachlHIA 3HATKEPIIiK
POOOTOTEXHUKAJIBIK KYHenepain
OarapiiaMalIbIK KEIICHIEPIHIH apXUTEKTYPaCchiH
xobanay/pl OpBIHAAY 9IICTEPiH;

KY3BIpETTI 007y KepeK: pPOOOTOTEXHUKAIIBIK
KYHenepae aKmapaTThl OHJEY XoHE Oackapy
YIIIiH, COHJai-aK oapabl xko0anay yIliH KaXeTTi
OarmapIaMaliblK KaMTaMachl3 €Ty d3ipley.

WHTEIUICKTYaIbHBIX POOOTOTEXHUYECKUX
CHCTEM,; METOJaMHU BBIITOJIHCHUS
IIPOEKTUPOBAHUS apPXUTEKTYPHI IIPOrPaMMHBIX
KOMILIEKCOB WHTEIUICKTYIbHBIX
pOOOTOTEXHUYECKUX cHCTEeM B cperie Arduino;,
OBITh ~ KOMIICTCHTHBIMH: B  pa3paboTke
IIPOrPaMMHOI0 O0CCIICUCHHS, HEOOXOIUMOro
Ui 00paboTKM MH(POPMAIMKM M YIPABICHUS
B POOOTOTEXHUYECKHUX CHCTEMaX, a TAKKE JIJIs
WX MMPOCKTUPOBAHUSI.

Kypcmuiy kbickawa mazmynst / Kpamrkoe cooepicanue Kypca/ Course summary

FoutbIMu-ipak TUKAIIBIK KOH(epeHIHsIFa
KATBICYFa OTIHIM Oepy YIIiH Makajia Te3UCTEepiH
JAWbIH/AY. "CryneHt JKoHE FBUIBIMH-
TexHukayblK — nporpecc"XFK — xampikapaibik
FBUTBIMU CTYIEHTTIK KOH(epeHIIHs
MaTepUaIapbIHIaFbl MaKaldaJllapAblH TE3UCTEpPl
MEH MaKalamapAblH  KapUsIaHBIMIAPbIHBIH
MbIcanaapbiHa mony. KoHdepeHnusFa KatbiCy
YIIIH Te3UC JalblHJIAy JKOHE Makajga >Kazy
OOWBIHIIA  JKaNmbl  YCBIHBICTAD  JISCTYpPIi
CTyneHTTIK FhUIBIMU KOH(EpeHIUsIIapFa IIoIy.
Tannmayzna IT-rakbIppin OOMBIHIIIA OKYy-
omicTemMenmk Kypan a3ipiey. OKy-omicTeMeliK
Kypal a3y TakbpIpplObIH TaHmay. OKy-
OMICTEMENIK  KYpalJapIblH KOCMapbl MeEH
KYpBUIBIMBIH a3ipniey. OKy-onicTeMemiK Kypal
xKasy.

[TonroroBka TE3UCOB CTaThbU M IOJAYU
3asBKM Ha y4acTUE€ B HAy4YHO-IIPaKTHUYECKOU
KoH(pepeHuuu. O030p NpUMepoB MyOIUKaLUI
CTaTel M TE3MCOB CTaTed B MaTepHagax
MEXIYHApOIHOM HAay4dHOM  CTYIACHYECKOU
koHpepenuuu MHCK «CryneHT u HaydHO-
TEXHUYECKUI IIPOTPECC. OOmue
peKOMeHJaMu 1o pa3paboTKe TE3UCOB U

HaItMCaHUIo CTaTbHu JJIsL yuacTtusa B
KOH(epeHINH O0630p TPaJUIIHOHHBIX
PETYIAPHBIX CTYACHUYCCKHUX Hay4YHBIX
KOH(epeHIui. Pa3pabotka yueOHO-

MeToandeckoro mocodus mo IT-rematnke Ha
BbIOOp. BpIOOp TemaTtuku AN HaNMCAHUS
y4eOHO-METOMYECKOTO ocoous.
Pa3paboTka mmaHa W CTPYKTYphl y4eOHO-
METOINYECKOrO OCoOus. Hammcanue
y4eOHO-METOJMYECKOT0 OCoOusI.

Preparation of the abstract of the article for
submission of the application for participation in the
scientific and practical conference. Review of
examples of publications of articles and theses of
articles in the materials of the international scientific
student conference of the MNSC "Student and
scientific and technological progress”. General
recommendations for the development of abstracts
and writing articles for participation in the
conference Review of traditional regular student
scientific conferences. Development of a training
manual on IT topics to choose from. The choice of
the subject for writing the training manual.
Development of the plan and structure of the training
manual. Writing a training manual.

Ilonnin epexwenikmepi / Ocodennocmu oucyunaunsl/ Course features
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Tuicri OarapyramMalIbIK ’KacaKTaMaHBbl
naiganana OTBIPBITI, YHUBEPCUTETTIH
KOMITHIOTEPJTIK CHIHBITITAPBIH/IA cabaKTap OTKi3y.

[IpoBenenne 3aHATHII B  KOMIBIOTEPHBIX
KJIacCax YHUBEPCUTETA, C HCIOJIb30BAHUEM
COOTBETCTBYIOILIETO MPOrpPaMMHOTO
o0ecreyeHus.

Conducting classes in computer classes of the
university, using the appropriate software.

Bazoaphama scemexuici / Pykosooumenw npozpammul/ Programme manager

CanpikoBa O. C

‘ CansikoBa O. C

| Canpikosa O. C

DJIeKTPOHHKA M CEHCOPHbIE TeXHOJIOrnu /| DJIeKTPOHHKA JKIHE CeHCOpJbIK TexHoJorusiiap / Electronics and sensor technology

OKy maxcamul / Yueonan yenv/ Purpose

Curnangapisl eHACYAIH LUQPIBIK KyHenepiH
KYpY IPUHIMIITEPIH OKY, CECHCOPJIBIK aKITapaTThl

N3zyuenue HPUHIUIIOB HOCTPOEHUS
IUQPPOBBIX CHCTEM O0pabOTKH CUTHAJOB,

Studying the principles of building digital signal
processing systems, mastering the basic methods

mUQPIBIK  OHICYIiH Herisri o;icTepi MEH | OCBOGHHE OCHOBHBIX MeTon0B u anroputmoB | and algorithms of digital processing of sensory
ANITOPUTMICPIH MEHrepy, | nuppoBoit 00paboTku ceHncopHoii | information, mastering the system aspects of the use
MH()OKOMMYHUKAIMSUITBIK )KYHenep e CEHCOPIbIK | MH(popManum, OCBOCHHE cuctemusbix | Of digital processing of sensory information in their
aKMmapaTThl KIBINTACTRIPY JKOHE Talaay Ke3iH/e | aclieKTOB MpUMeHeHus nudpoBoii oopadotku | formation and analysis in information and
CaH/IBIK  OHJCYAlI  KOJNJAHYABIH  IKYHENiK | CEHCOPHOI uH(bOpMAIIUH pH ux | communication systems.
aCMeKTLIepiH MEHTepY. (dbopMupoOBaHUU u aHaJIn3e B
MH()OKOMMYHUKAIIMOHHBIX CHCTEMaX.

Oxvimy namuboiceci / Pezyiomamet 00yuenusn / Learning outcomes
Kyperbl cotri asikrarannan keiiin 6iiaiv | [Tocse ycnmemHoro 3aBepuienusi Kypca After successful completion of the course,
aJymbLiap o0yuarommecst OyayT students will be
Oiyl Kepek: Heri3ri YFbIMIapAbl, TSPMHUHACPII | 3HaTh: OCHOBHBbIE TMOHATHs, TepMuHbl u | know: basic concepts, terms and definitions,
KOHE  aHbIKTaMmajapibl,  MakcaThl  MEH | OMpeJeNieHus, Ha3HaueHWe W oOiacth | purpose and scope, tasks of modern electronics and
KOJJIaHBUTy ~ CaJIachlH, Ka3ipri ~ 3aMaHfbl | IPUMEHEHHS, 3a1a49u coBpemeHnHo# | sensors; principles of building digital information
JNIEKTPOHUKA MEH CEHCOPUKAHBIH MIHACTTEPIH; | SJICKTPOHUKK M  CEHCOPUKH; TPHHIMIbI | processing systems; the role and place of

aKmaparThl OHJEYMIH CaHIBIK KYHelepiH Kypy
MPUHITUATITEPIH; CHUTHAJIIApAbI OHJIEY
TEOPUSACHIH/IAFbl MATEeMATHKAIBIK OJICTep MEH
MOJICJIbICPIIH POl MEH OPHBIH;

icTel amy: KepeKKOMIBIOTEPIiK TEXHUKAHBIH
KOMETIMEH  CHUTHaJAApIblH  MaTeMaTHKAJIbIK
MOJICNIBJIEPIH 3EPTTEY;

MOCTPOCHUST IH(PPOBBIX CHCTEM OOPaOOTKH
WH(GOPMAITUH; POJTH U MECTO MaTeMaTHUECKUX
METOJIOB M MOJeliell B TeopuHu 0oOpabOTKH
CHUTHAJIOB;

YMETb: BBISBISITh XapaKTEPHbIE MPU3HAKUA U
KJIacCU(UIMPOBATH AJIEKTPOHHBIC "

CCHCOPHBIC TCXHOJIOTHH, HNCCICI0BATh

mathematical methods and models in the theory of
signal processing;

be able to: identify characteristic features and
classify electronic and sensor technologies; explore
mathematical models of signals using computer
technology;
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urepyi Kepek: CUTHaJApIIbIH CHITaTTaMalapbiH
KOHE OJIapJbIH ©3repyiH DKCIEePUMEHTAN bl
3epTTey OICTEDIH; CUTHAJIIAPJIbIH
CHIaTTamajIapbiH TEOPHSITBIK KOHE
OKCHEPUMEHTAIIBI  3€pTTey  JIaFIbLIaphIH;
MakeTTepai Oanray >koHe OanTay MaFabLIapbiH;
CUTHAJITIAPIbI UPPITBIK KaJIBIITACTBIPY
omicTepin KOMIIBIOTEPITIK MOJICIIbJICY
JaFIbUIAPbIH,

KY3BIPETTI O0JIy KepeK: CEHCOPIBIK aKImapaTThl
CaHJIbIK OHACY/AIH 3aMaHay! 9/IICTEPi callaChIH/IA.

MaTEMaTUYeCKUE  MOJENIM  CUTHAJIOB  C
IIOMOILBI0 KOMIIBIOTEPHOM TEXHUKY;
BIAJETh: METOJAMM DKCIEPUMEHTAILHOTO

HCCIICAOBAHUA XapaKTCPUCTHUK CUTHAJIOB U UX
Hp606p330BaHI/II>'I; HaBbIKaMHU TCOPCTHUUCCKOI'O
u OKCIICPUMCHTAJIBHOI'O HUCCICI0OBaHUA
XapaKTCPUCTHUK CHUI'HAJIOB, HaBbIKaMH
IMPOBCACHU A HﬁCT’pOﬁKH n OTJIaJK MAaKCTOB,
HaBbIKaMHU KOMIIBIOTCPHOI'O MOACIMPOBAHUA

METO/I0B (pPOBOTO (dbopMupoBaHus
CUTHAJIOB;
OBITPH KOMIIETEHTHBIMU: B obnacTtu

COBPEMEHHBIX METOJI0B IU(PPOBOIT 00pabOTKH
CEHCOpHOI MH(pOPMAIIUH.

possess: methods of experimental research of signal
characteristics and their transformations; skills of
theoretical and experimental research of signal
characteristics; skills of setting up and debugging
layouts; skills of computer modeling of digital
signal formation methods;

be competent: in the field of modern methods of
digital processing of sensory information.

Kypcmuiy kbickawa mazmynst / Kpamrkoe cooepicanue Kypca/ Course summary

AKmapar *oHe OHBIH Ka3ipri KOFaMJarbl pei.
Kazipri  3amanret  UWUTCuT  gamybiHgarsi
KOMITBIOTEPJIIK ~ TEXHOJNOTHUSUIAPIAbIH ~ POJIi.
FrutbiMaarel, TEXHUKAAAFbI 5KOHE OaillaHbICTAFbI
CUTHAJJIAP/IBIH aHBIKTAMAachl MEH MBICAJIIAPHI.
ATK-na Gepinren kacuerrepi 6ap CUTHaIAAPIbI
CUHTE3/eYy Macelieci. JleTepMUHUPIICHTeH JKoHE
BIKTUMAJITBIK MOJIETIBAEP. HaiikBuct
TUCKpeTH3amusi  Teopusichl.  CUTHaIapsI
TaJayablH CaHIbIK 9icTepi. Dyphe OazuciHeri
CHEeKTpJiK  Tammay. OpTama  KBaJpaTThIK
KpUTEepUii OOWBIHIIA OHTAWIBI  CY3TUIEpAIH
CUHTE31. bepinren KacueTTepi Oap
CUTHAJIap/blH CUHTE31HEe Bapuanusiblk Tocim.
OpTtama KBagpaTTBIK KpUTEpud  OoibIHIIA
OHTAIJIBI CY3TUICPAIH CUHTE3I.

Nudopmanuss u e€ poiab B COBPEMEHHOM
oOuiectBe. Poib KOMIBIOTEPHBIX TEXHOJIOTHIMA
B pa3BUTHH COBPEMEHHBIX NTCuT.
CopepxarenbHasl CyIIHOCTb OIPENEICHUS U
IIPUMEPBl CHTHAJIOB B HAayKe, TEXHUKE H
cBsi3u. IlpoOnema cuHTE3a CHUTHAJIOB C
3aJITaHHBIMH CBOMCTBaMH B UTC.
JleTepMUHUpPOBAaHHBIE U BEPOSTHOCTHBIE
Moaenu. Teopust nuckpernsanuu HalkBucra.

[MudpoBble METOABI aHaNM3a CUTHAJIOB.
CrnektpanbHblii aHamu3 B 0Oaszuce @Dypbe.
Cunres OINTHMAaIBEHBIX 1o
CpPEIHEKBAAPATHIECKOMY KPUTEPHIO
¢bunbeTpoB.  BapmammoHHBIE  TOAXOA K
CHUHTE3Y CHTHAJIOB c 3aJIaHHBIMU
cporictBaMd. CHHTE3 ONTUMAJbHBIX IIO

Information and its role in modern society. The role
of computer technologies in the development of
modern ITSIT. The content essence of the definition
and examples of signals in science, technology and
communications. The problem of synthesizing
signals with specified properties in ITS.
Deterministic and probabilistic models. Nyquist
discretization theory. Digital methods of signal
analysis. Spectral analysis in the Fourier basis.
Synthesis of filters optimal by the root-mean-square
criterion. Variational approach to the synthesis of
signals with specified properties. Synthesis of filters
optimal by the root-mean-square criterion.
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CpeIHEKBaIPaTHIECKOMY
(GUIBTPOB.

KPUTEPUIO

Ilonnin epexwenikmepi / Ocodennocmu oucyunaunwl/ Course features

TuicTi OarmgapnaMaiblk SKacakTaMaHbl TaijajiaHa
OTBIPHIII, YHUBEPCUTETTIH KOMITBIOTEPITIK
CBHIHBINITAPBIH/IA Ca0aKTap OTKI3y.

HpOBeI[eHI/IC 3aHSATHH B KOMIIBIOTCPHBIX KJlacCcax
YHUBEPCUTETA, C HCIIOJIB30BAHUCM
COOTBCTCTBYIOIICTO IIPOIrpaMMHOT0 obecmeueHusl.

Conducting classes in computer classes of the university,
using the appropriate software.

bazoapnama scemexuici / Pykosooumenv npozpammut/ Programme manager

Cansixosa O.C.

CansixoBa O.C.

CansixoBa O.C.

PoGoTTanabIpbLIFaH :KyiieJiep MeH KYPbUIFbLIAPAbI MojeJijiey koHe 3eprrey/ MojeJupoBaHne M HCC/IEI0BaHHE POOOTH3NPOBAHHBIX
cucrem u ycrpoiictB / Modelling and research of robotic systems and devices

Oky maxcamul / Yueonas yenv/ Purpose

KeHicTikTik Momenbaepai Kypy cajachlHAa
3UATKEPIIIK JKOHE MPAKTUKAIBIK KY3bIPETTUIIKTI
KaJBIITACTBIPY JKOHE JaMbITy, YII OJIIeMIi
Mojeniey OONBbIHIIIA MaMaHHBIH HET13T1 KociOu
JaFIblIapbIHBIH 3JIEMEHTTEPIH MEHTepy >kaHe 3D
IpUHTEp/e OachIl LIbIFapYy.

dopmMUpOBaHUE 51 pa3BuTHe
MHTEJJIEKTYalbHBIX i MPaKTUYECKUX
KOMIICTCHITHM B o0acTu CO3JIaHU
MPOCTPAHCTBEHHBIX  MOJIENE,  OCBOCHHE
AJIEMEHTOB OCHOBHBIX TMPO(eCCHOHATBHBIX

HaBBIKOB CIELUAIMCTA IO TPEXMEPHOMY
MOJICIMPOBAHMIO U Tievath Ha 3D mpuHTepe.

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 three-
dimensional modeling and printing on a 3D printer.

Okbimy

Hamuoiceci / Pesynomamot 06yuenus / Learning outcomes

Kypersl corTi asikraranHaH Keilin Ourim
ajlymbLiap

011yl KepeK: Her13T1 OKbLIAThIH YFBIMAAP TYpalibl
TYCIHIKTEpJI KaJIbINTACTBIPY: MOJENb, 3CKH3,
KypacTelpy, cbi30a; 3D wmacmrabta opbiHAQY
KOHE O3IpJICHETIH OOBEKTIIePIiH TEXHHKAIBIK
CypeTrTepi MeH 3CKU3ACPIH IYyphIC OE3eHIIPY.;
icTell alry Kepek: - KoJIJaHOabl ecenTepai menry
KOHE 3epTTEyJIep KYPrizy Ke3iHIe YIIemeM/Il
MOJICTIBICY OMICTEPiH KOJIJAHY; - TEXHHKAIIBIK
OyiBIMIApIbl JKacay >KoHE MOJeNey OOMBIHIIIA

IMocae ycnenmHoro 3aBepuieHust Kypca
o0yyarommecsi OyayT

3HaTh: (popMHUpOBaHHME TIpEACTaBICHUS 00
OCHOBHBIX H3y4aeMBbIX TOHATUSAX: MOJEIb,
9CKU3, cOOpKa, 4epTex; BbIMoiaHeHne B 3D
Macmtabe W MpaBWIbHOE  OQOpMIICHHE

TEXHHYECKUX PUCYHKOB u ICKU30B
pa3pabaThiBaeéMbIX OOHEKTOB;

YMETh: TPHUMEHSITh METONIbl TPEXMEPHOTO
MOJICTTUPOBAHHUS npu MIPOBEJICHUU

HCCICI0B aHuid u PEIICHUN  NPHUKIIAAHBIX

After successful
students will be
know: formation of an idea of the main concepts
studied: model, sketch, assembly, drawing;
execution in 3D scale and correct design of technical
drawings and sketches of developed objects;

be able to: apply the methods of three-dimensional
modeling when conducting research and solving
applied problems; independently organize and
perform various creative works on modeling and
creating technical products; correlate their actions

completion of the course,
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op TYpJi IIBIFAPMAIUBLIBIK JKYMBICTApABl €3
OeTiHIIe YHBIMIACTHIPY OHE OpBIHIAY; - ©3 ic-

OpEKeTTEepiH  JKOCMAapJIaHFaH  HOTHXKEIEpMEH
COMKeCTEeHMIpy,  HOTIDKEre  KOJ  JKETKI3y
OapbICBIH/IA 63 1C-OpEKeTIH OaKbLIAYbl Ky3ere
aceIpy.;

urepyi KEpeK: oprypi TEXHUKAJIBIK
oOBEKTINIepIl JKacay, MaijanaHy >KOHE jKacay
Ke3iHJIe KOJITAaHBUIATHIH rpapuKaIbIK

KYKaTTappl )KOHE TEXHUKAIBIK-TEXHOIOT USITBIK
aKnapaTThl cayaTThl Mai1ajgany; WHHOBAIUSIIBIK
AJIEMEHTTEpl Oap MaTepuanIblK OOBEKTiIepi
KYPYIbIH TEXHOJOTHSJIBIK MPOLECTEPIH XKy3ere
aceIpy.;

Ky3bIpeTTi 0oy kepek: 3D mpunHTepae Oachlim
IIBIFApy JKOHE YII ONIIeMIi MOICTbACYIiH
3aMaHay| 9JIiCTepiH/e.

3aJa4; CaMOCTOSITEJIbHO OpPraHU30BBIBATH U
BBINOJIHATh Pa3JIMYHbIE TBOPUYECKHE DPAOOTHI
1o MOJIEJIMPOBAHHIO " CO3/1aHUIO
TEXHUYECKUX U3JEJIUNH; COOTHOCUTH CBOU
JNEUCTBUS C IUIAaHUPYEMBIMH DPE3YJIbTaTaMH,
OCYLIECTBJIATh KOHTPOJIb CBOEH EATEIbHOCTH
B IIPOLIECCE JOCTHIKECHHUS PE3YibTaTa,

BJIQJIETh HaBbIKaMU: IrPaMOTHOTO
UCIIOJIb30BaHUs IpauuecKoi JOKyMEHTalUu
U TEXHUKO-TEXHOJOIMYECKON HH(OpMalueH,
KOTOpblE NPUMEHSIOTCS TpU  pa3palboTKe,
CO3JaHMM M  OKCIUIyaTallUM  Pa3jIM4HbIX
TEXHUYECKUX OOBEKTOB;  OCYLIECTBICHHUS
TEXHOJIOTMYECKUX  IIPOLIECCOB  CO3JaHUSA
MaTepUaIbHBIX 00BEKTOB, MUMEIOLINX
MHHOBAIIMOHHBIE 3JIEMEHTHI;

ObITh  KOMIIETEHTHBIMH B  COBPEMEHHBIX
METO/AaX TPEXMEPHOMY MOJECIMPOBAHUIO H
neuyaTh Ha 3D npuHTEpe.

with the planned results, monitor their activities in
the process of achieving the result;

possess the skills of: competent use of graphic
documentation and technical and technological
information that are used in the development,
creation and operation of various technical objects;
implementation of technological processes for
creating material objects that have innovative
elements;

be competent in modern methods of three-
dimensional modeling and 3D printing.

Kypcmuiy kbickawa mazmynst / Kpamxoe codepicanue kypca/ Course summary

I'paduxanblk npuMuTHBTEp. MoOJenbaey KoHe
3D Gacein mbirapy. 3D-Monenbaeyaiy sxone 3D-
0achII MIBIFAPY/IbIH 3aMaHayH TEXHOJIOTHUSIAPHI.
3D nmpunTepnepai  KoijgaHy. banKeITbUTFaH
MaTepHalAapAblH KabaTTapblH cally >KOJIBIMEH
MOJIETBIEY. OpenSCAD. barnmapnama
uHTepdeiici. KypbuUlbIMIBIK OJOKTBIK T€OMETPHSL.
Mopenbni  ckpuntepMeH —cumartay. Herisri
OpUMUTHBTEp (cana, KyOoOWH, IWIMHAP, Kol

KbIpiibl). OOBEKTIHIH KOOpJAWHATTApPhl MEH
nosunusianysl.  OpenSCAD  oObekTinepiMen
orepanusIap. Kewnicrikreri TIEHENePIiH

I'paduueckre npuMUTHBEL. MoaenpoBaHue U
3D-meyars. CoBpemeHHbIe TexHOJOTHH 3D-
moaenupoBanuss U 3D-mevatu. [Ipumenenue
3D-mpunaTEepOoB.  MoaenupoBaHuE — IyTEM
HAJIOKEHUS CJI0eB pacrIaBIeHHbIX
MaTepHaJoB. OpenSCAD. WuTepoeiic
nporpamMMbl.  KoHcTpykTuBHas — OnouyHas
reomerpust. OmnucaHwe MOJENU CKPUTITAMH.
bazoBele  mpumuTHBBl  (cdepa, KybOowun,
IWIMHAP, MHororpaHHuk). Koopaunatel u
MO3ULIMOHUpPOBaHUE oOObekTa. Onepanuu ¢
oobektamu B OpenSCAD. Bpamenue,

Graphic primitives. Modeling and 3D printing.
Modern technologies of 3D modeling and 3D
printing. Application of 3D printers. Modeling by
superimposing layers of molten materials.
OpenSCAD. The program interface. Structural block
geometry. Description of the model by scripts. Basic
primitives (sphere, cuboid, cylinder, polyhedron).
Coordinates and positioning of the object.
Operations with objects in OpenSCAD. Rotation,
the rotation of bodies in space. Logical operations
with 3D objects. Basic operations and
transformations of objects. Transformations of
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alHaIyHI, OYpBUTYHI. 3D-o0bekTiIepMEH
JIOTHKAJIBIK omepanusuiap. Herisri oneparusiiap
KOHE oOBeKTinep/Ii TYpPJCHIIPY.
[TpuMuTHBTEpAIH TypieHyl. MUHKOBCKUIAIH
Comackel. HIbIFBIHKBI aiiMaKThl KYpPY). MoTiHMEH
xymbic. [lporotunrey. IlarbiH KocIiKepIiK.
Onpipici. Cbb  0Oap  cranoktap. JKeke
TanchIpbIcTap. TeXHUKAIBIK CHITATTAMACHI JKOHE
OHBIH 001IMaysl. Kexke Ke3Kapac.
"Cura"barmapiamMacblH/la TaHBICY KOHE JKYMBIC
ictey. barmapnamansiH uHTEpEiCIMEH TaHBICY.
barmapnama  kitamxaHacelH  3eprrey. 3D
yirinepin eHrizy. Helcanmapasl kenemai Oachim
HIBIFapy.

MOBOPOT TeJ B mpocTpaHcTBe. Jlormueckue
omepami = ¢ 3D-o0bekramu.  OCHOBHEBIE
omepany W npeoOpa3oBaHus OOBEKTOB.
[IpeoOpazoBanuss  MPUMHUTHBOB. Cymma
MUHKOBCKOTO. Co3nanue BBITYKJIOM
obnactn). Pabota c TEKCTOM.
[IporoTunupoBanmue. Manoe
IIPEANPUHUMATEIBCTBO. [IpousBoxacTso.
Cranku c¢ YIIY. MupuBunyanbHble 3aKa3bl.
TexHr4eckoe OINHUCAaHME U €ro OTCYTCTBHE.
WuauBuiyanbHelid MOAXOA. 3HAKOMCTBO H
pabora B mporpamme «Cura». 3HAKOMCTBO C
uHTepdericom MPOrPaMMBEI. Nzyuenue
Oubmmorekn  mporpamMbl.  BeraBka 3D -
mozeneil. O0beMHast meyaTb 0ObEKTOB.

primitives. Minkowski sum. Creating a convex
area). Working with text. Prototyping. Small
business. Production. CNC machines. Individual
orders. Technical description and its absence.
Individual approach. Introduction and work in the
program "Whitefish". Introduction to the program
interface. Study of the program library. Inserting 3D
models. Bulk printing of objects.

Ilonnin epexwenikmepi / Ocooennocmu oucyunaunwl/ Course features

Twuicti OarapiamMmalibIK ’)KacaKTaMaHEI
nafgaiaHa OTBIPBHIII, YHUBEPCUTETTIH
KOMITBIOTEPIIIK CHIHBINITAPbIHAA cCabaKTap OTKi3y.

IIpoBeneHne 3aHATMM B KOMIBIOTEPHBIX
KJIacCax YHUBEPCUTETA, C HCIOJIb30BAHUEM
COOTBETCTBYIOLIETO IIPOrPaMMHOTI0

obecrieueHus.

Conducting classes in computer classes of the
university, using the appropriate software.

bazoaprama rcemexwici / Pykosooumens npozpammel/ Programme manager

Canpixosa O. C.

| Cabikosa O. C.

| Casbixoa O. C.

PoGoTTHI TeXHHKAIAFBl AKNAPATTBHIK KYPbUIFbLIAP KJHe :Kyiieaep / UHdopMmannonnbie ycTpoiicTBa U cCHCTEMBbI B POOOTOTeXHUKE /
Information devices and systems in robotics

Oky maxcamul / Yueonan yenv/ Purpose

PoGoTTapapiH akmaparThlK KYPBUIFBUIAPH MEH
KYHeNepiH, oJapAblH Ce3IMTal 3JIEMEHTTEpiH,

Nzyuenue MIPUHIIUIIOB MOCTPOEHUS
UHPOPMAIIMOHHBIX ~ YCTPOUCTB M CHCTEM

The study of the principles of building information
devices and systems of robots, their sensitive

eJmey cyibamapbl MEH KYHICHTKIIITEpiH KYpy | poOOTOB, HMX YYBCTBHTEIBHBIX 3JeMeHTOB, | elements, measuring circuits and amplifiers;
npuHnunTepin OKy; Typii AaTYMKTEpAl KYpy | M3MEpHTENBHBIX ~ cxeM W ycwimreneit; | consideration of the physical principles used in the
Ke3iH/e KOJIIaHbUIFaH bu3uKaNbIK | paccMOTpeHre  (QU3MYECKMX  NPHHOUIOB, | creation of various sensors, the study of
KaFUAaTTap/abl KapacTeIpy, ce3iMTall | UCIOJIb30BAHHBIX NMPH co3daHuu pa3nuHbix | mathematical dependencies that allow calculating
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AJIEMEHTTEPIIH Her13r1 napameTpJiepin
€cenTeyre MYMKIHTIK OepeTiH MaTeMaTHUKAIIbIK
TOYSNIUTIKTEPII 3epTTey. ANaMHBIH POOOTIICH
KapbIM-KaThIHAC JeHTeiiH apTTHIPYIaFbl
aKnapaTThIK KYPbUIFBUIAP/IBIH POJIi.

NaTYMKOB,  HM3YyYEHHE MaTeMaTHYECKUX
3aBUCHUMOCTEH, MO3BOJISIOIINX PACCUUTHIBATH
OCHOBHBIC  TapaMeTphl  YyBCTBUTEIBHBIX
AIIEMEHTOB. Ponb UH(POPMAITMOHHBIX

YCTPOHCTB B TIOBBIIICHUU YPOBHSI OOIICHUS
YeJIOBeKa C poOOTOM.

the main parameters of the sensitive elements. The
role of information devices in increasing the level of
human-robot communication.

Homuiceci / Pezynemamol 00yuenusn / Learning outcomes

OKbimy
Kypersl coTrTi asikraranHaH KeiiH Olrim
aJIylibLIap
OlTyl Kepek: poOOTOTEXHHMKaAa KOJIAaHBLIATHIH
aKnapaTThIK JaTYUKTEPAIH KYPbUIBIMBI,
MHUKPOIPOIIECCOPIIBIK CEHCOPIIBIK KYPBUIFbLIA,
COHJaN-aK aKnapaTThIK MOJyJIbAEpI1

KYPBUIFBJIAPMEH TaHAY KOHE KeJCy 9/1icTepi;
icTell aimy kepek: AKMapaTThIK KYpbUIFbLIap MEH
KyHenep >KOHE oapibl MaifajaHy IapTTapel
TypaJibl aKmaparThl Taby, KOPBITY JKoHE Taljaay,
3epTTey OaphiChl MEH KOWBUIFaH MakcaTTapra
KETy KOJJapblH JKocmapiay; >Kyhenepal oHe
oJlapJpl Maijjanany IMIapTTapblH Tajjaay Ke3iHze
op TYpJ Ke3Jey KylenepiH KOJaHyabl Tajiar
eTeTIH MiHAeTTepAl Oemy, OarmapraMalibIK
MaKCaTTaFbl JKaNIbl KYHENIK Kypajiap/bl KoHe
MHUKPOKOHTPOJJIEPITIK ~ TEXHUKA  KypajIapbiH
naiiiasiaHa OThIpHII, OepuIreH ecenTepal ey i
KOCTapyay >KoHE ICKe achIpy; NaTIYUKTEpICH
KeNn TYCeTIH akKMmaparThl CaHIbIK OHJICYIl
JKY3€re achbIpaThIH HET13T1 alrOpUTMAEPAL;
urepyl Kepek: poOOTOTEeXHHMKaJa aKMapaTThIK
KYpbUIFBUIAD ~ MEH  KyHeinep  cajachlHAA
KongaHOanbl — ecenTepii — IIeHry  ofiCTepiH
KOJIJaHy, TEXHUKAJIbIK KO3/l ’KOHE KYII-KyaTThl

ITocJie ycnemiHoro 3aBepiieHus1 Kypca
odyuyarwimuecs OyayT

3HATh: YCTPOHCTBO UH(POPMAITOHHBIX
JMATYUKOB, MPUMEHSEMBIX B POOOTOTEXHUKE,
Ha 0a3e KOHTAKTHbIX U OECKOHTaKTHBIX
CPEIICTB OYYBCTBJICHHSI, MHUKPOIIPOIIECCOPHBIE
CEHCOpHbIE YCTpPOMICTBa, a TaKXKe METOJIbI
BbIOOpa U corjacoBaHus MH(OPMAIMOHHBIX
MOJYJIEW C YCTPOMCTBAMU;

YMETh: HaXOAUTh, 0000I1aTh U AHATU3UPOBATH

uH(bOpMaIHIO 00 MH(POPMAITIOHHBIX
YCTPOHCTBaX M CHUCTEMax M YCIOBHAX HX
IKCILTyaTal|y, TUTAHUPOBATH X0J1
UCCIIEIOBAaHU W NYTH  JOCTH)KEHUS
MOCTABIICHHBIX  II€TIeH;  BBIACNATH  TIPU
aHam3e CUCTEeM M YCIOBHH  HX
OKCILTyaTaluu 3aj1a4n, TpeOyromme
IPUMEHEHUS Pa3IMYHBIX cHCcTeM
OYYyBCTBJICHUS, TUTAHUPOBATH "
peanu30BbIBaTh peIIeHHe JaHHBIX 3ajad,
UCTIONB3YS 00IIeCHCTEMHBIE cpencTaa
OPOrPpaMMHOIO  Ha3HA4YeHUsT M CpPEACTBa

MUKPOKOHTPOJJIEPHON TEXHHUKH; IPaBHIIBHO
MPUMEHSTh OCHOBHBIE aJITOPUTMBI,

After successful
students will be
know: the device of information sensors used in
robotics, based on contact and non-contact means of
sensing, microprocessor-based sensor devices, as
well as methods for selecting and matching
information modules with devices;

be able to: find, summarize and analyze information
about information devices and systems and their
operating conditions, plan the course of research and
ways to achieve their goals; identify problems that
require the use of various sensing systems when
analyzing systems and their operating conditions,
plan and implement solutions to these problems
using  system-wide  software  tools and
microcontroller technology; correctly apply basic
algorithms that implement numerical processing of
information received from sensors;

possess the skills of: using methods for solving
applied problems in the field of information devices
and systems in robotics, including methods for
implementing technical vision and force-moment
sensitivity; developing sustainable skills for
applying the arsenal of knowledge in the field of
sensitive elements in solving problems;

completion of the course,
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ce3ydl ICKe achIpy ONICTEpIH KOca; ecenTepi
Ienry Ke3iHae ce3iMTal JIEeMEHTTEp CalachlH/Ia
OLTIM apceHaJbIH KOJJaHy OOWMBIHIIA TYPAKThI
JaFIbLUIAP/IbI KATBIITACTHIPY;

KY3bIPETTi 00Ty KEpEeK: TaTUUKTEP CAIaChIHIAFbI
HETI3T1 YFBIMIAp MEH TYKBIppIMAaMainap KoHE
OJIapAbIH Heriziaae Kasipri 3aMaHFbI
MUKPOKOHTPOJUICPIIK TEXHHKAHBI ITaliaiana
OTBIPBII, JAATYUKTEP KYMBICBIHBIH (HU3UKAIBIK
MIPUHIIMIITEPIiH )KOHE aKIapaTThl 0ACTAIKBI OHICY
o/llicTepiH 3epiaeney Ke3iHIe KOJIJaHbLIaThIH
aKMapaTrThIK KYPBUIFBIIAp MEH KyWelnep MeH
HIEKTEC  KypcTaplblH  OedimMaepiH  Kypy
MaceTenepiHe. .

pean3yoIIre YHUCJICHHYIO 00paboTKy
uH(pOpMAIIUH, MMOCTYIAIOMICH C JATYNKOB;

BJIAJICTh HABBIKAMH: HMCIOJIH30BaHUS METO/IOB
pelleHusT TPHUKIATHBIX 3a4a4 B  00JIACTH
UH(POPMAITMOHHBIX YCTPOHCTB M CHUCTEM B

pPOOOTOTEXHUKE, BKJTFOYAS METO/IbI
peanu3alud  TEXHHYECKOTOo  3pEHHs U
CHJIOMOMEHTHOT'O OYYBCTBIICHUS;

dbopMupOBaHUS YCTOMYMBBIX HABBIKOB IIO
IPUMEHEHUIO apceHalla 3HaHWW B 00JacTH
YYBCTBUTEIIBHBIX JJIEMEHTOB IMPH PEIICHUH

3a/1ad;
OBITh KOMIIETEHTHBIMHA: B BOIIpOCax
OCHOBHBIX TIIOHSTHM H  KOHIENIUA B

001acTH JAaTYUKOB M TIOCTPOEHUS Ha MX
OCHOBE HMH(OPMAIIMOHHBIX YCTPOWCTB H
CUCTEM M TE€X PA3/AEIOB CMEXHBIX KYpCOB,
KOTOpBIE  HCIOJNB3YIOTCA TpU  HU3YyYCHHUH
(GU3NUECKUX NPUHLUIOB PabOThl JaTYMKOB
u METOIOB MEepPBUYHON 00paboTKH
UHpOpMaIIH c HCIIOJIb30BaHUEM
COBPEMEHHOU MHUKPOKOHTPOJUIEPHOU
TEXHHUKH.

be competent: in matters of basic concepts and
concepts in the field of sensors and the construction
of information devices and systems based on them,
and those sections of related courses that are used in
the study of the physical principles of sensors and
methods of primary information processing using
modern microcontroller technology.

Kypcmuiy Kbickawa mazmynot / Kpamrkoe cooepicanue kypca/ Course summary

PO6OTOTCXHI/IKa, MCXAaTPOHHUKA JKIHC aKIIapaTTbIK

Kyhernep. AKHapaTTbIK-elIey JKyHelepiHiH
JaTUYUKTEPl  Typadbl  KaIMbl  MOJIIMETTEp.
AKnapatThIK KYHeTepaiH AIIEMEHTTEI.
Kunecrerukanbik naruukrep. JKbliaamablK MeH
JTUHAMUKAIIBIK dakToprapabl eJIey.
JloxanusbIk AKnaparThIK Kyuenep.

PoGotoTrexnuka, MEXaTPOHUKA i1
nH(pOpPMalOHHbIE CUCTEMBI. Oo6uue
CBEJICHHsI O JaTdyukax WHGOPMAIMOHHO-
U3MEPHUTEIIBHBIX CHCTEM. OeMeHThI
UH(OPMAIIMOHHBIX CHCTEM.
Kunecrernueckne  matuuku.  M3mepenue
CKOPOCTM W  JIWHAMHUYECKHX  (PaKTOPOB.

JlokannonHbie MH(POPMAITMOHHBIE CHCTEMBI.

Robotics, mechatronics, and information systems.
General information about sensors of information
and measurement systems. Elements of information
systems. Kinesthetic sensors. Measurement of speed
and dynamic factors. Location information systems.
Technical vision systems. Tactile-type systems.
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Texnukanelk Kepy sxyhenepi. Taktuiapai tunti | CuCTeMbl  TeXHHYECKOro 3peHus. CHucTeMbl
KyHerep. TaKTWJIBHOT'O THIIA.
Ilonnin epexwenikmepi / Ocodennocmu oucyunaunwl/ Course features
Tuicri OarmapiamMalbIK »kacakramanbl | [IpoBenenne 3aHatuii B kommbioTepHBIX | Conducting classes in computer classes of the
naiianana OTBIPBIII, YHUBEPCHUTETTIH | KJIacCcax YHHBEPCUTETa, C HCIOJb30BaHHEM | UNiversity, using the appropriate software.
KOMITBIOTEPIIIK CHIHBINITAPbIHAA cabaKTap OTKi3y. | COOTBETCTBYIOIIETO MIPOrPaMMHOTO
o0ecreyeHus.
bazoapnama scemexuici / Pykosooumens npozpammst/ Programme manager
Meanosa 1.B. ‘ Meanosa 1.B. ‘ Hpanosa 1.B.
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