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AK.

AKaIeMHUSIIBIK

uxa ITon xoabl ATaysl Kypc Mep3im I — IIpepexkBu3uTTEp IlocTpexBHU3HUTTEP
KBBIT ) Epa ¢ 2101 EmH?CTlH IICHIKTLIE OPTACK! HHe 2 3 50 Kasakcran tapuxsl OHAipicTiK paKTHKa
cpI0aiiac )KEeMKOPJIBIKKA KapChl 3aHHAMa
111 i - 2 . C
TMPEc 2101 PIFAPMALLIBLILIK 012y JKOHE OH3Hee 3 50 Kazakcran Tapuxsl OHAIpICTIK TPaKTHKA
nesuIap/bl KaJbIITacThIpy
ELSf 2101 DOKOOrus 59oHe eMip Kayincizmiri 2 3 5.0 JleHe MIBIHBIKTHIPY OHIIpICTIK TPaKTHKA
BI1 T eXHOJOTHSITBIK KOCITKEPIIiK 3 4 3.0 AKIaparThIK-
TK 2201 KOMMYHHIAIIBLIBIK 3epTrey xobackl
TeXHOJOTHsuIap (aFbLIIIBIH
TITIHJE)
IT MmeHEKMEHTI 3 4 AKIaparThIK-
ITM 2201 KOMMYHHIAIIIIBIK 3eprTey x00ackl
TEXHOJOTHsIIap (aFbUILIBIH
TITIHJE)
BI1 COBBT 3202 C # o0ObeKTire OarbITTaNIFaH OaFapiamManay 3 5 6.0 Barmapnamansik HHXCHEpUIFa C# Garmapnamanay Timi
Tii Kipicre
JTB 3202 Java Timisge Oarnapramanay 3 S bagnap HaMa}g;IiIZ ;I:meﬁepmm JAVA Tininne naMeIThUIFaH Oarqapiamanay
KII NZh 3301 Heiiporns! sxeminep 3 5 6.0 bIKTHIMaNIBIK TEOPHUICHI JKOHE Komnprotepitik kepy
MaTeMaTHKAaJbIK CTATHCTHKA
MO 3301 MallHaabIK OKBITY 3 5 bIKTUMaNABIK TEOPUACHI )KOHE Tepexcrep Tanay
MaTeMaTHKAaJbIK CTATHCTHKA
bI1 JSB 3203 JavaScript 6armaapiamanay 3 5 6.0 AnroputMmep KoHe Barnapiamaisik KaMTaMachl3 €Ty Il TeCTiIey
Oarmapiamaiay Herizaepi TEXHOJIOTHSICHI
EBA 3203 Frontend and Backend a3ipniey 3 5 Anroput™Maep KoHe BarapnamarbIK KaMTaMachl3 €Ty TeCTiey
Oarmapiamainay Herizaepi TEXHOJIOTHSICHI
BI1 CBT 3204 C# Garmapiamanay Timi 3 6 5.0 C # oOBekTire 6aFBITl'“aJ"IFaH KoMIbIoTepiK ot/ o3ipiey
Garmaprnamanay Tii
JTDB 3204 JAVA riniHne naMbITBUIFaH OargapiraManay 3 6 Java tiniage 6armapramanay Komnprotepitik oMbIHIApIB 93ipIey
bI1 KK 3205 KoMItprotepiiix kepy 3 6 5.0 HeiipoHs! xxeninep AR/VR texHonornsuapsl
DT 3205 IlepekTep Tanaay 3 6 IepexTep 6azace OHIIpiCTIK MPaKTHKa
KIT MMB 3302 MUKPOKOHTPOJIIEPIIEP MEH 3 6 5.0 DJIEKTPOHUKA JKOHE CAHJIBIK CeHCOpIBIK TEXHOTOMANAD
MUKPOITPOIIeCCOpIIap ibl Oaraapiamanay CXEMOTEXHHKA
loTT 3302 T[0T TEXHOIOTHSICHI 3 6 DNEKTPOHUKA KOHE CaHIBIK CeHCOpITIK TeXHONOMHAIAp
CXEMOTEXHHKA
BbI1 KZhK 4205 KomnbroTepitik xkemninep Kayinci3airi 4 7 3.0 Kyienik jxoHe Kenmik 3eprrey xobach

OKIMIIICHIIPY




AK.

AKaIeMHUSIIBIK

uxa ITon xoabl ATaysl Kypc Mep3im I — IIpepexkBu3uTTEp IlocTpexBHU3HUTTEP
AKN 4205 AKNapartThIK Kayilci3aiK Heriznuepi 4 7 )KYI/IerK HKOHE eIk 3eprrey Koback
QKIMILIUICHIIPY
BI1 BT 4206 ByJITTHI TEXHOJIOTHSIIAP 4 7 5.0 Go Tinine Garapramanay Ynecripinrexn ecenTeynep/i yibiMacThIpyFa
Kipicrie
P00OTOTEXHHUKABIK XKYHenep 4 7 MUKpOKOHTpOIIIEpIIEp MEH - -
YectipinreH ecenteyyiepai YHIMAACTEIpYFa
RZh 4206 MHUKPOIPOLECCOPIIap b 7
Kipicrie
Oarapiamanay
KII CeHCOPIBIK TEXHOJIOTHSLIIap 4 7 6.0 MUKpOKOHTpOIIIEpIIEp MEH
ST 4303 MHUKPOTIPOIIECCOPIIAP BT 3epTrey xobackl
Oarmapiamanay
TTO 4303 TaOury TUTAEPII OHIEY 4 7 ManuHaIbIK OKBITY 3epTTey xKobackl
PB 4304 [Napannensai OargapiaaManay 4 7 5.0 Anropur™maep HKOHE 3eprTey Koback!
KIT Garapiamanay Herizaepi
UEUK 4304 YjIeCTlpl.HFeH ecenreyiepal 4 7 Anroput™maep HMOHE 3eprTey xobach
yiibIMIacThIpyFa Kipicrie Oarnapiamarnay Herizaepi
KII ARVRT 4305 AR/VR TexHOMOTHsIapHI 4 7 6.0 AnroputMmaep HKOHE 3eprrey KoBack
Oarmapiamainay Herizaepi
VShzh 4305 Buptyanasl LIBIHABIK KyHenaepl 4 7 Anroput™mep JxoHe 3eprTey xobach

Oarmapiamainay Herizaepi




Ko Ak. |Akaje ecKue
uka A Ha3zBanue Kypc AACMUHECIH IpepexkBU3NTHI IlocTpexkBU3UTHI
AMCHMILINHBI Tepuojg KPeIHuTHI
00 [IpaBoBas cpena 6u3Heca U 2 3 5.0
A LEBALt 2101 | P pen Hctopus Kazaxcrana TpoussoncTBenHas npakTuKa
AHTHKOPPYIIIIHOHHOE 3aKOHOIATEIIECTBO
KpeaTnBHOE MBINUICHHE U TeHepanus OM3HecC 2 3 5.0
TMPECc 2101 Hﬁeﬁ pan Ucrtopus Kazaxcrana TpoussoncThenHas npakTuKa
DKkoJiorus ¥ 6e301macHOCTh 2 3 5.0
ELSf 2101 ®dusnueckas KyJbTypa TIpousBoacTBeHHA NPAKTHKA
KI3HEICATeITbHOCTH
b1 TexHoornuecKoe NpeAnpUuHIMAaTENbCTBO 3 4 3.0 HudopmanuonHo-
TP 2201 KOMMYHHKAIHOHHbIC HccnenoBaTenbCeKuil MPOEKT
TEXHOJIOTHH (Ha aHTJIMHCKOM
SI3BIKE)
IT MeHeKMEHT 3 4 HudopmanuonHo-
ITM 2201 KOMMYHHKAIHOHHbIC HccnenoBaTenbCeKuii MPOEKT
TEXHOJIOTHH (Ha aHTIIMHCKOM
SI3BIKE)
b1 COOP 3202 C# OOBEKTHO-OPHUCHTUPOBAHHOE 3 5 6.0 BBenenue B mporpaMMHYIO [IponBuHyTOE TIPpOrpaMMUpPOBaHUE HA
[IPOrpaMMHUPOBAHUE UH)XXCHEPUIO s3p1ke C#
[IporpammupoBaHue Ha si3bike Java 3 5 BBeneHue B nporpaMMHYyO [IpoaBuHyTOE MPpOrpaMMHUpPOBAaHUE HA
PyaJ 3202
WUHXCHEPUIO s3pIke JAVA
T1/1 NS 3301 HelipoHHbie cetn 3 5 6.0 Teopust BEpOSATHOCTH U KommnbrotepHoe 3peHue
MareMaTHyecKas CTaTHCTHKA
MO 3301 MarmuHHOe 00yJeHHe 3 5 Teopust BEpOSATHOCTH H AHAIH3 TAHHBIX
MaTeMaTHIeCcKasl CTaTUCTHKA
1 PJS 3203 [IporpammupoBanue Ha JavaScript 3 5 6.0 ANTOPUTMBI U OCHOBBI TexHonorust TECTUPOBAHUS IPOrPAMMHOTO
TIPOTPaMMHPOBAHU oOecrieueHus
FBR 3203 Frontend and Backend pa3pa6oTka 3 6 ANTOPUTMEI © OCHOBBI TeXHONOTHS TECTUPOBAHUS TPOrPAMMHOTO
TIPOTPaMMHPOBAHU oOecrieueHus
b 1 . -
Ji| PPYaC 3204 [[[POABUHYTOE MPOTPaMMHUPOBAHNE Ha S3bIKE 3 6 5.0 C# OOBEeKTHO-OpHEHTHPOBAaHHOE PaspaboTka KOMIIbTEpHBIX HID
C# MIPOrpaMMHPOBAHHE
1 IT
PPYa] 3204 [[LPOABHHYTOE MPOTPaMMHPOBAHHE Ha S3bIKe 3 6 pOorpaMMHUpOBaHHE Ha SI3bIKE Pa3paGoTKa KOMITEpHBIX HID
JAVA Java
b1 KZ 3205 |KomnbroTepHoe 3peHne 3 6 5.0 HeiiponHsle cetu AR/VR TtexHos0ruu
AD 3205 |AHann3 JaHHBIX 3 6 Baser mannbIx [IpousBoicTBEHHAs IPAKTHKA
11 PMM 3302 [TporpamMmmupoBaHre MUKPOKOHTPOJUIEPOB U 3 6 5.0 DJeKTpoHMKa U I poBast CeHcopHbIE TEXHOJIOTHH
MHKPOITPOIIECCOPOB CXEMOTEXHHKA
TloT 3302 |TexHonorus [oT 3 6 DJNeKTpOHNKa U U poBast CeHCOpHBIE TEXHOJIOTHH




CXCMOTCXHHUKa

b be3omacHOCTh KOMITBIOTEPHBIX CEeTeH 3.0 CucremMHOE U ceTeBoe .
A BKS 4205 P HccnenoBaTenbeckuil MpOEeKT
aJIMUHHCTPHPOBAHKE
OCHOBBI HH(POPMAIIMOHHON 0€30MacCHOCTH CucteMHOe U ceTeBoe N
OIB 4205 (opa HccnenoBaTenbckuil mpoexT
aJIMUHHCTPHPOBAHHE
13911 OT 4206 O0avHbBIe TEXHOJIOTHI 5.0 [IporpammupoBaHme Ha SI3BIKE BBenenne B opraHu3amnuio
Go pacrpeieIeHHBIX BEIYUCICHHUN
PoOoTOTEXHIYECKIE CHCTEMBI [IporpammupoBaHue
BBenenue B opranuzanuio
RS 4206 MHUKPOKOHTPOJIIEPOB H .
pacripeieleHHBIX BEIYUCIICHUN
MHKPOIIPOIIECCOPOB
T1/1 CeHcopHbIE TEXHOJIOTUU 6.0 [IporpammupoBaHue
ST 4303 MHKPOKOHTPOJIICPOB H HccrenoBaTenbCKuil MpoeKT
MHKPOIIPOIIECCOPOB
OEYa 4303 |O6paboTKa eCTeCTBEHHBIX S3BIKOB MamwuHHOE 00yUeHHE HccnenoBaTeIbCKHi MPOSKT
I1 [lapannenbHOE MporpaMMUpOBaHUE 5.0 ANTOPUTMBI U OCHOBBI .
ul PP 4304 P porp p P HccnenoBarenbCkuil NpoeKT
POrpaMMHUPOBAHUS
BBeneHue B opranu3aluio pacrnpeaeieHHbIX ANTOPUTMBI 1 OCHOBBI N
VORYV 4304 P pactip P HccnenoBaTenbCcKuil MPOEKT
BBIUHCIICHUI POTPaMMHUPOBAHHUS
I1 AR/VR TexHomoruu 6.0 AJNTOPUTMBI I OCHOBBI .
A ARVRT 4305 P HccnenoBaTenbCcKuil MPOEKT
NPOrpaMMHUPOBAHUS
CHuCTeMBbI BUPTYyaJIbHON peallbHOCTH ANTOPUTMEI H OCHOBBI .
SVR 4305 pTy p P HccrenoBaTenbCKuil MpoeKT

IIPOTrPaMMHPOBAHUS




AcC.

Cycle Subject code Name Course period Academic credits Pre-requisitions Post-requisitions
GER LEBALt 2101 Legal environment of business and anti- 2 3 50 History of Kazakhstan Industrial practice
corruption legislation
TMPEc 2101 %Le;Stlve thinking and generation of business 2 3 50 History of Kazakhstan Industrial practice
ELSf 2101 Ecology and life safety 2 3 5.0 Physical training Industrial practice
BS TE 2201 Technology Entrepreneurship 3 4 3.0 Informatlon.-cor_nmun|c_at|on Research project
technologies (in English)
ITM 2201 IT management 3 4 Informatlon_-cor_nmun|c_at|on Research project
technologies (in English)
BS C # Object Oriented Programming 3 5 6.0 Introduction to Software C# Advanced Programming
COOP 3202 L
Engineering
Java Programming 3 5 Introduction to Software .
JP 3202 Engineering Advanced Java programming
AS Neural networks 3 5 6.0 Theory of Probability and Computer vision
NN 3301 . e
Mathematical Statistics
Machine learning 3 5 Theory of Probability and .
ML 3301 Mathematical Statistics Data analysis
BS ISP 3203 JavaScript programming 3 5 6.0 Algorithm and mtrpductlon to Software testing technology
programming
FBD 3203 Frontend and Backend Development 3 6 Algorithm and mtrpductlon to Software testing technology
programming
BS CAP 3204 C# Advanced Programming 3 6 5.0 C # Object Or_lented Computer game development
Programming
AJP 3204 Advanced Java programming 3 6 Java Programming Computer game development
BS CV 3205 Computer vision 3 6 5.0 Neural networks AR/VR technologies
DA 3205 Data analysis 3 6 Database Industrial practice
AS PMM 3302 Pr_ogrammmg of microcontrollers and 3 6 5.0 Electronics and digital circuitry Sensor technologies
MICroprocessors
I0TT 3302 10T Technology 3 6 Electronics and digital circuitry Sensor technologies
BS CNS 4205 Computer network security 4 7 3.0 System_ar_1d ne}work Research project
administration
FIS 4205 Fundamentals of information security 4 7 System and network Research project

administration




AcC.

Cycle Subject code Name Course period Academic credits Pre-requisitions Post-requisitions
BS CT 4206 Cloud technologies 4 7 5.0 Go Programming Introdugtlo_n to the organization of
distributed computing
Robotic system 4 7 Programming of . N
RS 4206 microcontrollers and Introduc_:tlo_n to the organl_zatlon of
; distributed computing
Microprocessors
AS Sensor technologies 4 7 6.0 Programming of
ST 4303 microcontrollers and Research project
Microprocessors
NLP 4303 Natural Language Processing 4 7 Machine learning Research project
PP 4304 Parallel programming 4 7 5.0 Algorithm and mtrpductlon to Research project
AS programming
|ODC 4304 Ir_1tro_duct|on to the _organlzatlon of 4 7 Algorithm and mtrpductlon to Research project
distributed computing programming
AS ARVRT 4305 AR/VR technologies 4 7 6.0 Algorithm and mtrpductlon to Research project
programming
VRS 4305 Virtual reality systems 4 7 Algorithm and introduction to Research project

programming




Bu3HecTiH KYKBIKTBIK OPTACHI 7K9HE ChI0ANJIAC :KeMKOPJIBIKKA Kapchl 3aHHAMA

KypcThIH MaKcaThbl:

[ToH HOPMATUBTIK-KYKBIKTBIK KY)KaTTapbl ©3 KbI3METIHJIE KOJIJIaHyFa, KOciOM MiHIETTepAl
HIeUIy/ie KYHEJIEHT'eH TEOPUSIIBIK JKOHE NPAKTUKAIBIK OUTiMAlI KoJJaHyFa YHperemdi, chliOaiinac
YKEMKOPJIBIKTBIH KOFAMHBIH QJI-ayKaThl MEH MEMJICKETTIH KayilCi3Iirt YIIiH KayinTuUTir Typaibl O11iM
oepemi.

KypcTbl 0Ky HOTHIKeCiHAE 0ijTiM ajymibl:

Binyi xkepek:

- cpl0aiiac >KeMKOPJIBIKTBIH HETI3T1 aHbIKTaMallapbl, ChIOAiIac >KeMKOPJIBIKKA Kapchl ic-
KAUMBUIIBI PETTEUTIH XaIBIKAPAIBIK JKOHE YJITTHIK 3aHHAMa, ChIOAIac >KeMKOPJIBIKKA Kapchl ic-
KUMBUI CTPATErHsChIH TYXKBIPBIMIAYbIH HET13T1 TOCUIAEPl kOHE OCBIHAAM CTpaTerusiHbIH 0a3alblK
AJIEMEHTTED];

- chI0aiiIac JKeMKOPJIBIKKA Kapchl OLTiM O6epy MeH TopOuesey1iH KYHIBUIBIK HEeT137epi;

- "megarortsiy Chi0aiiiac )KeMKOPIIBIKKA KapChl MOACHUETI "IOHIHIH MAa3MYHBI;

- MYFaJIIMHIH 9pTYpPJIi TaKbIPBIITAPMEH ©3apa SPEKETTECY KOJAAPHL.

Hrepyi kepek:

- anmFaH OUTIMIEpIH cascu Tanjayla, MEMJIEKETTIK OWIIIK OpraHJapbIHBbIH, CasiCH KOHE
KOFaMJIBIK YHBIMIIAPJIBIH KBI3METIHIEC KOJJIaHy, CHIOAMac KEMKOPJBIKKA JKOHE OFaH KapChl ic-
KUMBUTFa 0aliIaHBICTHI TPOOIeManap Il TaIay;

- OutiM Oepy IpoIeciHAe TYPI pecypcTapibl, OHBIH iMIiHAEe 0acKa OKy MOHACPIHIH dJICyeTiH
naiiajiany;

- OimiM Oepy KaThIHACTApbIH a3aMaTTHIK-KYKBIKTHIK, OKIMIIIIIK JXOHE ©3re J¢ KYKBIKTBIK
KAaTbIHACTAPMEH CaJBICTHIPY;

Memnrepyi Tuic:

-OpPTYpJIl aKmapar Ke3JepiHje akmapaTTsl eHAey, biiM O0epy-KYKbIKTHIK aKIapaTThl jka30aria
JKOHE aybI3Ila PEeIPE3CHTAIUSIIAY JaFAbLIaPHI;

- KYKBIKTBIK MOJICHHET IeH KOFaMFfa KapbIM-KaThIHAC TAOCUIl PETIHJE AWaNorka KaOiulIerTTi
oomy;

Kao6ineri MeH nalbIHABIFBIH KOPCETYi THIiC:

- KapbIM-KaTbIHACTApAbl KYKBIKTBIK PETTEYJIIH MOHIH, TYCIHIKTEpiH, HEri3ri Ke3/epiH, MoHI
MEH IIEeKTEpiH 3epAeeyre;

- TUAJIOTTIK OpTa/ia eMip Cypy;

- CBIHM OWJjay, HETi3JeNTeH KOPBITBIHIBI JKacay, MpoOieManapipl MIeNry KoHe
KAaKTBIFBICTAp/IbI LIEIY, IIEHIIM KaObu1/1ay JKoHE oJlap YILiH KayalnKepIIuliK;

- ©31H-031 TalAayFa, 63 KbI3METIH 031H-031 Oaraiayra,

- 03 OoJaarbIHIBI O0IDKAY KOHE JKoOanay.

HpaBOBaﬂ cpena Ou3Heca u AHTUKOPPYINIUHUOHHOEC 3aKOHOAATEC/IILCTBO

easn kypca:

JlMcuumrHa y4uT UCHOIb30BaTh HOPMATUBHO-TIPABOBBIE JOKYMEHTHI B CBOCH /1€ TENbHOCTH,
HCIIOJIB30BATh CUCTCMATU3HUPOBAHHBIC TCOPCTUYCCKHUE W MPAKTUYCCKHUEC 3HaHWUA ITpU PCHICHUH
npodeCcCHOHANBHBIX 3aj[ay, HajelseT 3HaHUSAMU 00 ONAaCHOCTH, KOTOPYIO IpeCTaBisieT coOoi
KOppYyHIus 17151 6J1arococTosiHUS 00111ecTBa U 6€3011aCHOCTH TOCy/1apCTBa.

B pe3ysabTaTe 0cBOeHHUSI AMCHUIINHBI CTY/AEHT:

JlomxkeH 3HaTh:

- OCHOBHBIE OIpEJIeNEeHHs] KOPPYILIMH, MEXTyHapOAHOE U HAIIMOHAJIbHOE 3aKOHOIaTENbCTBO,
peryaupyroliee MpoTHBOACUCTBIE KOPPYMIINH, OCHOBHBIE TTOAXOBI K (DOPMYIUPOBAHUIO CTPATETHH
MPOTUBOJCHCTBUS KOPPYIIIUU U 6a30BbIE 3JIEMEHTHI TAKON CTpaTery;

- ICHHOCTHBIC OCHOBBI aHTUKOPPYIIITHUOHHOT'O 06p330BaHI/I$I 1 BOCITUTaHUSI,

- coJiepKaHKe MPenojaBaeMoro npeaMera "AHTUKOPPYIIIMOHHAs KyJIbTypa nejarora';



- crocoOBI B3aUMOJICHCTBHS MIearora ¢ pa3IMyHbIMU CyObEKTaMH.

JlomKeH ymeTh:

- TNPUMEHSATH TOJy4YE€HHBbIC 3HAHUS B TOJIMTUYECKOM aHalu3e, B JEATEILHOCTH OPIaHOB
rOoCy/IapCTBEHHOW BIACTH, IOJUTUYECKUX U OOLIECTBEHHBIX OpraHu3alui, aHaJIW3UpPOBATh
poOIEMBI, CBA3aHHBIE C KOPPYMIMEH 1 IPOTHBOJACHCTBUEM €H;

- HCIIOJIb30BaTh B 0O0pa3oBaTeIbHOM IMPOLIECCE pPa3sHOOOpa3Hble PECypchl, B TOM YHUCIE
MOTEHINAJ IPYTUX Y4eOHBIX IPEIMETOB;

- COIIOCTABJISTh oOpa3oBaTeibHbIE OTHOIICHHUS C  TpaxJaHCKO-IIPaBOBBIMH,
aJIMUHUCTPATUBHBIMUA U MHBIMU NIPABOOTHOLICHUSMH;

JlomkeH BIaaeTh:

- HaBblkaMu 00paboTku uWHPOpPMALMK, TNHCBMEHHOH H YCTHOM pemnpe3eHTaluu
o0pa3oBaTenbHO-TIPaBOBOM MH(OPMALIUU B PA3IMYHOTO POJIa HICTOYHHUKAX;

- OBITH CITIOCOOHBIM K JHAJIOTY KaK CIIOCO0Y OTHOIICHHUS K MPABOBOM KYJIbType U OOIIECTBY;

JlomkeH IeMOHCTPUPOBATh CIIOCOOHOCTh U TOTOBHOCTH:!

- K M3YYCHHUIO MpEJMeTa, MOHSATHs, OCHOBHbIE MCTOUYHUKH, IPEAMET U MPEAEibl MIPaBOBOTO
pEryIupoBaHus OTHOILLICHUI;

- )KUTh B IUAJIOTOBOM CPEJIE;

- KPUTUYECKUN MBICTUTD, JIEaTh 0OOCHOBAHHbBIC BBIBOJBI, PEIIUTH MPOOJIEMbI U pa3peIIuTh
KOH(IMKTBI, IPUHUMATDH PEUICHUE H HECTH OTBETCTBEHHOCTD 3a HUX;

- K caMOaHaJlu3y, CAMOOIICHKE CBOCH AESITeNbHOCTH;

- IPOTHO3UPOBATh U MPOCKTUPOBATH CBOE Oy IyIIee.

Legal environment of business and anti-corruption legislation

The aim of the course:

The discipline teaches the use of legal documents in their activities, to use systematic
theoretical and practical knowledge in solving professional problems, provides knowledge about the
dangers posed by corruption for the welfare of society and state security

As a result of mastering the discipline, the student:

Must know:

- the basic definitions of corruption, international and national legislation governing the fight
against corruption, the main approaches to formulating an anti-corruption strategy and the basic
elements of such a strategy;

- the value basis of anti-corruption education and upbringing;

- the content of the taught subject "Anti-corruption culture of the teacher";

- ways of interaction of the teacher with various actors.

Must be able to:

- apply the acquired knowledge in political analysis, in the activities of state authorities,
political and public organizations, analyze the problems associated with corruption and counteraction
to it;

- use a variety of resources in the educational process, including the potential of other
educational subjects;

- to compare educational relations with civil law, administrative and other legal relations;

Must own:

- skills in information processing, written and oral representation of educational and legal
information in various sources;

- be able to dialogue as a way of relating to legal culture and society;

Must demonstrate the ability and willingness to:

- to the study of the subject, concepts, main sources, subject and limits of the legal regulation
of relations;

- live in a conversational environment;



- think critically, draw informed conclusions, solve problems and resolve conflicts, make
decisions and take responsibility for them;

- to introspection, self-assessment of their activities;

- predict and design your future.

HIpiFrapMalIbLUIBIK OiiJ1ay JKoHe OM3Hec-uAesIapAbl KAJAbINITACTBIPY

KypcTelH ~ MakcaThI-IIBIFAPMAIIBUIBIK — OMJIAyJbl  JaMBITY ONICTepiH 3epaeney, OiriM
aNlyIIblIapFa MHHOBAIMSUIAPBl KYPY MPOILECTepiHE WHIKEHEPIIK KOJIaylbl KaMTaMachl3 €TETiH
Kypajzap MEH SicTep Typaibl erxe-Terxeii TyciHik Oepy, Herisri Kypamgapabl KOJIaHyAbIH
TYPaKThl JaFIblIapbl MEH JIaFIbUIAPbIH KAJIBIITACTBIPY, OCBIHIAN KYMBICTApIbl COTTI IXKy3ere
aCBIPYIBIH MBICATIIAPBIH KOPCETY.

IIonai MeHrepy HOTHKECIH/Ie CTYIeHT:

1. Tanpma"HaTelH  TEXHUKAIBIK  OOBEKT  HETI3JENETIH  IC-KUMBLI  KAFUIATHIHBIH
MEePCIEKTUBAIBLIBIFBIH OUTyl, OChI OUTIMIII TaMyAbIH HEFYPJIBIM TMEPCHEKTUBAIBI OaFbITBHIH TaHAAY
YIIiH Maiganana ouryi; 3epTTeNeTiH 00BEKTIICPIiH PYHKIIMOHAIIBIK CXeMallapblH Kypa OlTyi, apThIK
HIBIFBIHAP aliMaKTapblH aHBIKTAYBI KOHE OJIAp/Abl a3alTy XKOHIHJEr1 MiHIeTTep/l mmiemie 01Tyl THiC.

2. OyHKOUsIapasl OPBIHAAYIBIH 0amama >KOJIaphlH aHBIKTAlH OlTyi, OJIapABIH €H THIMIICIH
aHBIKTa OlTyl, MIEHTiM NPUHIUNTEPIH Oip 0OBEKTIEH eKiHIIICIHE aybICThIpa O1Tyi Kepek.

3. YkpIMAa KaHa HISSUIApIbl 137eyle KYMbIC icTed Oulyi, HIBIFapMalIbUIBIK IPOLIECKE
KATBICYLIBIIAPAbIH (DYHKUIUSATIAPBIH TYCiHYl KepeK. HIbIFapMaIIbUIBIK MPOLEcTepi OenceHaipy YIIiH
WHTYUTHBTI, )KYHeli )koHe OarbITTaIFaH 13/1€y1iH HeTi3T1 9iCTepiH KOJIIaHBIHBI3.

4. TanceipMasiap/ibl HaKThIJIAaHFAH TYPAE TYKbIpbIMIAl OlTyi, KyHeHi )KeTUIIIpy UAesIapbiH
131ey OOMBIHIIIA )KYMBICTAp MIEHOEPiH/IeT] KAUIIBUIBIKTApAbI aHBIKTAIL, IIemIe 01Tyl Kepek.

5. XKeringipineTiH >XKyHeHIH IMIKI KYMBICHIH TajjayAbl KaMTamachl3 €Ty JaF[bLIapblH
MEHIepyi, aHATUTUKAIBIK Kypaiaap KEIICHIH KOJJaHa OTBIPBIN, OJAaH dpi JaMbITy MIiHACTTEPiH
AHBIKTAYbI KEPEK.

KpeaTuBHoOe MbIlLICHHE W TeHepanusa Ou3Hec uaen

Ilenp Kypca - U3yYuThb METOJbl PA3BUTUS KPEATHBHOIO MBIIIJIEHUS, JaTh 0O0ydaeMbIM
JIeTalbHOE TMpEJACTaBICHUE 00 MHCTPYMEHTAaX U MeEToJaX, OOecrneYnBaloIINX HWHKEHEPHYIO
MOJIEP>KKY MPOLECCOB CO3JaHMsl HMHHOBAaLUHM, cPOpMUPOBaTH YCTOWYMBBIE YMEHHMS M HaBBIKH
MIPUMEHEHUs 0a30BbIX MHCTPYMEHTOB, MPOJAEMOHCTPUPOBATH MPUMEPHI YCIEIIHOTO OCYIIECTBICHHUS
TakuXx padorT.

B pe3ysbTate ocBOeHUsI AUCHUILIMHBI CTYIEHT:

1. JlomxeH o03HaThb MEPCHEKTHUBHOCTh MpPHUHLUMNA JEWCTBUS, Ha KOTOpPOM Oazupyercs
aHAJIM3UPYEMbI TEXHUYECKHI OOBEKT, yMETh HCIIOJIb30BaTh 3TO 3HAHME AJis BbIOOpa Haumbosee
NEPCHEKTUBHOIO HANpABJICHUS Pa3BUTHUSA; - CTPOUTh (PYHKLIMOHAJBHBIE CXEMBl HCCIEAYyEeMbIX
00BEKTOB, BBISBIISATH 30HBI U3HUIIHUX 3aTPaT U pelIaTh 3a/1a4M 110 UX CHHXKEHUIO.

2. JlomxeH yMeTh BBISABISATH albTEpHATHBHbBIE IyTH BBINOJIHEHUS (YHKIMHA, ONpenensTh
HaubOosee 3pQPEeKTUBHbIE U3 HUX, YMETh NEPEHOCUTHh MPUHLUIIBI PELIEHHUS C OJHOr0 OOBEKTa Ha
JIPYTOM.

3. JomxeH ymeTb paboTaTh HaJ IMOMCKOM HOBBIX HIEH B KOJUIEKTHBE, HOHUMATh (PYHKIIMH
YYaCTHUKOB TBOPYECKOIO MPOILECCA. - WCIOJIB30BaTh Ul AKTUBU3ALUU TBOPYECKUX IPOLIECCOB,
OCHOBHBIE METO/Ibl MHTYUTUBHOI'O, CUCTEMAaTHYECKOT0 U HAIIPABJIEHHOTO IMOUCKA.

4. JlomxeH ymeTh (OpMYyIUpPOBaTh 3a/ladd B YTOYHEHHOM BHJIE, BBIABIATH M pa3peliarb
MIPOTUBOPEYUS B paMKax paboT IO MOUCKY HJIel COBEPIIEHCTBOBAHUIO CUCTEMBI.

5. JlomkeH BiaaeTh HaBBIKAMU NPOBUACHUS aHaIM3a BHYTPEHHErO (YHKIIMOHMPOBAHUS
COBEpPIIEHCTBYEMOM CHCTEMBI, BBISBIIATH 331a4y AaJbHEHIIEro pa3BUTHs C IPUMEHEHUEM KOMILIEKCa
AHAJINTUYECKUX NHCTPYMEHTOB.



Creative thinking and generation of business ideas

The purpose of the course is to study the methods of developing creative thinking, to give
students a detailed idea of the tools and methods that provide engineering support for the processes of
creating innovations, to form sustainable skills and skills of using basic tools, to demonstrate
examples of successful implementation of such work.

As a result of mastering the discipline, the student:

1. Must know the prospects of the principle of action on which the analyzed technical object
is based, be able to use this knowledge to choose the most promising direction of development; -build
functional schemes of the studied objects, identify areas of excessive costs and solve problems to
reduce them.

2. Must be able to identify alternative ways of performing functions, determine the most
effective of them, be able to transfer the principles of solution from one object to another.

3. Must be able to work on finding new ideas in a team, understand the functions of
participants in the creative process. to use the basic methods of intuitive, systematic and directed
search to activate creative processes.

4. Must be able to formulate tasks in a refined form, identify and resolve contradictions within
the framework of work on the search for ideas to improve the system.

5. Must have the skills to analyze the internal functioning of the system being improved,
identify the tasks of further development using a set of analytical tools.

JK0JI0THs KIHEe eMip Kayincizairi

KyperbiH MakcaThbl — OUTIM anymibuiapa TaOUFH, TEXHOTCH/IIK KOHE 9JISYMETTIK CHIIATTaFbI
KayinTi XoHE TOTEHIIIE JKaFIaiiap/ia alaMHbIH KayiIlci3 )KYpPiC-TYpBICHI; IEHCAYIIBIK JKOHE CalayaTThl
OMIp CalThl; XaJIbIKThl KayilTi *oHE TOTEHILE >XKarjaaillapJaH KOprayJblH MEMIIEKeTTIK Xyieci;
azamaTTapbIH MEMJIEKETTI KOpray OOMBIHIIIA MiHAETTEP] Typabl OLTIMIII KAJIBIITACTHIPY.

KypcTbl 0Ky HITHKeCiHaAe OLTiM aTylibl:

1) Tipuriik Kayirnci3airi Heri3aepiHiH KYKBIKTHIK KOHE HOPMATHUBTIK-TEXHUKAJIBIK aKTiepi
cajlaCbhIH/Iarbl O171iM1 MEH TYCIHITIH KepceTy;

2) GOuniM Oepy yibIMAApbIHIA TIPLIUTIK KayilCi3airi Heri3uepi OoifbIHIIa cabakTap, TOTEHIIE
KaFaainap/aa ic-KUMbUI Xkacay OOMBIHIIA ic-IIapajap a3ipiey KoHe OTKI3Y;

3) SKOJIOTHS KOHE KAyilCi3miK Heri3zepl TajganTapblHa COMKEC MiHE3-KYJIBIK TMEeH KbI3METTI
KOpCeTy;

4) xa3ipri 3aMaHFbl aKIapaTThIK-KOMMYHHKAIMSUTBIK KOHE HHHOBAIMSUTBIK TEXHOJIOTUSIIAP,IBI
naiianasa OTBIPBIN, TIPIIUNK Kayilci3Airi Herizaepi OoWbIHIIA OUTIM  alylIblIapAblH 3epTTey
KBI3METIH YHBIMIIACTHIPY;

5) "Tipuriik OpeKeTiHiH Kayinci3miri Herizmepi" mMoHi OOWMBIHIIA OKYIIBUIAPIBIH OiTiMIiH
(GopMaTUBTI XKOHE >KMBIHTBIK Oarayiayibl Kyprizy; OuIiM OepyliH >KaHapThbUIFaH Ma3MYHBIHBIH
TYKbIpbIM/IaMachiHa colikec (pOpMaTUBTI Oaraiay TarnchblpMallapblH 3ipIiey;

6) OiLTiM adyIIbUIAP/IBIH JKEKE CPEKIIETIKTEpiHe COUKEC OKBITY JKOHE TOpOHeNey oIiCTepiH,
TOCUIIIEPiH, KYpaJJapblH TaHIAy.

JKoj0rus M 0€30I1ACHOCTD KU3HEACATEIbHOCTH

Hean kypca — popmupoBanue y 00ydaromuxcs 3HaHUA 0 O€301TaCHOM MOBEJICHUN YeTTOBEKA
B OMACHBIX M YPE3BBIYAMHBIX CHUTYAIUSX MPUPOIHOTO, TEXHOTCHHOTO M COIMAILHOTO XapaKTepa;
3II0OPOBBE ¥ 37I0POBOM 00pa3e JKMU3HU; TOCYIapCTBEHHON CHCTEME 3aIlUThl HACEIICHUS OT OMACHBIX H
Ype3BBIYANHBIX CUTYAIIH; 00 00513aHHOCTAX TPakJIaH MO 3alUTe roCyAapCcTBa.

B pe3yabTare u3ydyenus Kypca odyuyawuiuiicsi 0yaer:



1) neMOHCTpUpPOBAaTh 3HAHWE W TOHMMaHHE B OOJACTH MPAaBOBHIX M HOPMATHBHO-
TEXHUYECKHX aKTOB OCHOB 0€30IaCHOCTH KHU3HEACATECIHHOCTH;

2) pa3pabaThiBaTh M MPOBOJIUTH 3aHATHS 110 OCHOBAM OE30MAaCHOCTH KH3HEICATEILHOCTH B
OpraHM3aLusIX 00pa30BaHMs, MEPONPHUATHS 110 ICHCTBUSAM B SKCTPEMAIIbHBIX CHTYAIUX;

3) IeMOHCTPHUPOBATh MMOBEJCHUE U JICSITEILHOCTh B COOTBETCTBHU C TPEOOBAHUSIMU YKOJIOTUU
Y OCHOB 0€30ITaCHOCTH JKH3HECSTEIEHOCTD;

4) opraHM30BBIBATH HCCIEIOBATEIBCKYIO AEATEIBHOCTh OOYYaloOmIMXCS 110 OCHOBAaM
0€30MacHOCTH  JKHU3HEACATEIBHOCTH C  HCIOJIb30BAHHMEM  COBPEMEHHBIX  HMH(OPMAIOHHO-
KOMMYHUKAIIIOHHBIX ¥ MHHOBAIIHOHHBIX TEXHOJIOTHIA;

5) npoBoxuTh (hopMaTHBHOE U CyMMATHBHOE OLCHUBAHUE 3HAHMN y4YalIMXCS MO MPEAMETY
«OcHOBBI 0€30MaCHOCTH JKU3HECITEIBHOCTHY; pa3padaThIBaTh 3aJaHust (POPMATHBHOTO OLICHUBAHHUS
B COOTBETCTBHH C KOHIICTIIIEH OOHOBIICHHOTO COIEPKaHMsI 00pa30BaHus;

6) moxOupaTh METOABI, NPHEMBI, CPEIACTBA OOyYCHHS ¥ BOCIUTAHHS B COOTBETCTBHU C
VHIUBHUTy ATbHBIMH OCOOCHHOCTSMH 00YYaroIuXCsl.

Ecology and life safety

The aim of the course is a formation of students’ knowledge of safe behavior in emergency
situations of natural, technogenic and social character; health and healthy lifestyles; state system of
population protection from emergency situations; on the duties of citizens to protect the state.

As a result of studying the course the student will:

1) demonstrate knowledge and understanding of the basics of life safety in the field of legal
and normative-technical acts;

2) develop and conduct classes on the basics of life safety in educational institutions,
activities for action in extreme situations;

3) demonstrate behavior and activities in accordance with the requirements of ecology and
safety fundamentals;

4) organize research activities of students on the basics of life safety with the use of modern
information and communication and innovative technologies;

5) conduct formative and summative assessment of students’ knowledge on the subject
“Fundamentals of life safety"; develop tasks formative assessment in accordance with the concept of
updated content of education;

select methods, techniques, means of training and education in accordance with the
individual characteristics of students.

TexHOIOruslJIBIK KCcinKepJIik

KypcTbin MakcaThbl:

[Tonai MeHrepyIiH MakcaTbl — CTYJEHTTEPIiH TEXHOJOTHSUIBIK KOCIMKEepPIiK JKOHE
WHHOBAIMSUTBIK, Ko0anap/bl 0ackapy, aTal aiTKaH[a oJaplbl 931piiey, €HT13y KOHE XKYy3ere achipy
callaChIHAArbl TEOPUSJIBIK OUTIMI MEH TMpakTHKaJIbIK JaFapliapblH  AaMblTy. [loHai MeHrepy
HOTH)KECIHJIE CTYACHTTEP TEXHOJIOTMSUIBIK KOCIIKEPJIK CalachbIHAAFbl HET13r1 TYCIHIKTEpAl Oineal
KOHE TEXHOJIOTHSUIBIK >KOOaHBI KY3€re achlpy CTpAaTerusachlH Kypy oaicremeciH MeHrepeni. Kypcra
OM3HEeC-MOJCNbICPAl 931pJiey, HAPBIKTHIK 3E€PTTEYJIep KYPridy, OHIMAI d3ipiiey MUKIACPIH EHTI3y
’KOHE HeT13T1 KalMuTalIbl TApTy CUSKTHI IPAKTUKAJIBIK JIEMEHTTEp Oap.

Kypersl 0Ky HOTHKECiHAE OiTiM anylubl:

- TEXHOJOTHSUIBIK MJIesUIap/bl KaJbIOTACTBIPY, OJapAbl KEHiHHEH KOMMEpPLHUSIIaHIbIPY
MaKcaThIH/1a OHIMIe aifHaNbIpy OOWbIHINA O11IM MEH AaFAbliap/bl KaJbIITaCThIPy

Binyi xkepek:

- OPTYPJIi MHHOBAIMSUIBIK OM3HEC YIT1IepiH 0Lty

- OMJTay/IbIH KOCIMKEPIIIK JKOHE KOCIIKEPIIiK eMeC TYPJIEPiHiH albIpMALIbUIBIFBIH 01Ty



- OM3HECTI] ally/IbIH JKOHE TEXHOJOTHSUIIBIK OHIM/II JINIICH3USIIAY IbIH KYKBIKTHIK aCIEeKTUIEPiH
olmy

Hrepyi kepek:

- HapBIKTHIH KOKETTUIIKTEPl MEH KOoJIeMiH Oaranay MYMKIHIIT1

- ’o0anappIH HHBECTULMSUIBIK TapPTHIMIIBLIBIFBIH KOHE TOYEKEeIepiH Oaranay MyMKiH/IIr

Memnrepyi Tuic:

- ©3 UCSUIAPBIH KAJBIITACTBIPY KYPaTAaphl

- OM3HEC YATUIEPIH KYPY JaFablaapbl

- TYTBIHYIIBUIAP B TAJIay KYpalaapbiH )KOHE TYTHIHYIIBI TOXKIpUOeCiH Oaranay bl Oty

- caTy Mpe3eHTalUsIIapbIH JKacay JaFIbIChl

TexHo0rn4yecKoe NpeANnpPUHUMATEIHLCTBO

Heasb kypca: llenbro OCBOGHHS AMCLUUIUIMHBL SBIseTCs (OPMHUPOBAHME Yy CTYJICHTOB
TEOPETUYECKUX  3HAaHMM M  TNPAKTHUYECKUX  HAaBBIKOB B  cdepe  TEXHOJOTHYECKOTO
IPEIIPUHIMATENbCTBA M YIPABICHNUS MHHOBAIMOHHBIMHU NPOEKTAMH, & UMEHHO UX pa3pabOTKOM,
BHEJIPEHUEM U peanuzauued. B pesynbraTe OCBOEHHMS AMCLUMIUIMHBI CTYJIEHTHl OYyIyT 3HAaTh
OCHOBHBIEC INOHATUS B cepe TEXHOJIOTHYECKOro MPEeANPUHUMATENbCTBA U BIAJETh METO0JIO0ruei
pa3pabOTKK CTpATETUH peau3aliil TEXHOJIOTHYECKOTo IMpoekTa. Kypc COmepKUT MpakTHYECKUe
3JIEMEHTBHI, TaKUe Kak pa3paboTka OM3HEec-Mojienel, IPOBEACHUE UCCIICI0BAaHUS PhIHKA, peaan3aiys
LUKJIOB pa3pabOTKU MPOAYKTOB U MPUBJICUEHUE HAYaJIbHOTO KaluTaja.

B pe3ysibTaTte 0cCBOeHHUSI AMCHUILINHBI CTY/ACHT:

- (dopmMupoBaHME 3HAaHMA W HABBIKOB 110 TE€HEPALMHM TEXHOJIOTMYHBIX WACH, WX
TpaHc(hopMalMy B IPOAYKTHI C LIEbIO MOCIEAYIOIEeNH KOMMepLHaIu3aluu

JlokeH 3HATD:

- 3HaHUE pa3IMYHbIX OM3HEC-MOJieNeil HHHOBALlMOHHOTO THUIIA

- 3HaHWE OTJIMYMM MPEANPUHUMAKTENBCKOTO U HENPEAIPUHUMAKTEIbCKOTIO TUIIA MBIIIIJICHUS

- 3HaHUE MIPABOBBIX aCIEKTOB COXKJaHUE OM3HECA U JIMLIEH3UPOBAHUATEXHOIOIMYHOTO
MPOJYKTa

Jlo17KeH yMeTh:

- YMEHHE OLIEHUTh MOTPEOHOCTU PHIHKA U €r0 00bEMBI

- YMEHHE OLICHUTBUHBECTULIMOHHYIO NIPUBJIEKATEIBHOCTh U PUCKH IPOEKTOB

JoaxkeH BiaageTh:

- BJIaJICTh NHCTPYMEHTaMH I'€HEPALIUU UAECH

- BJIaJICHUE HAaBbIKaMU MOCTPOEHUsI OM3HEC-MOoernei

- BJIaJIeHHE HHCTPYMEHTaMU aHallu3a MOTpeOuTenel 1 OLeHKH MOTPEOUTENBCKOTO OMbITa

- BJIaJICHUE HAaBbIKaMU CO3/IaHH€ IPOAAIOIINX MPE3eHTAUN

Technology Entrepreneurship

The aim of the course:

The goal of mastering the discipline is to develop students’ theoretical knowledge and
practical skills in the field of technological entrepreneurship and management of innovative projects,
namely their development, implementation and implementation. As a result of mastering the
discipline, students will know the basic concepts in the field of technological entrepreneurship and
master the methodology for developing a strategy for implementing a technological project. The
course contains practical elements such as developing business models, conducting market research,
implementing product development cycles and raising seed capital.

As a result of mastering the discipline, the student:

- formation of knowledge and skills for generating technological ideas, their transformation
into products for the purpose of subsequent commercialization

Must know:



- knowledge of various innovative business models

- knowledge of the differences between entrepreneurial and non-entrepreneurial types of
thinking

- knowledge of the legal aspects of starting a business and licensing a technological product

Must be able to:

- ability to assess market needs and volumes

- ability to assess the investment attractiveness and risks of projects

Must own:

- own idea generation tools

- skills in building business models

- knowledge of consumer analysis tools and consumer experience assessment

- proficiency in creating sales presentations

IT Mmenex:kMeHTI

«IT MeHexKMEeHT» KYPChIHBIH MaKCAThl aKIapaTThIK XKyienep MeH TexHoaorusapas! (AT
— ko0ayap) o3ipJeyMeH JKOHE CHri3yMeH OailnaHbicThl jxkoOamapra Haszap aynapa OTBIPHII,
HIapyallbUIbIK KbI3METTIH OpTYpIl cajajapblHIarbl sxo0anapiabl Oackapy Ke3iHJe TYbIHIANThIH
npobinemManapApl OIeNly VIIH TEOPUSUIBIK OUTiIM  MEH NpPaKTUKAJIbIK JaFapliap IKYHECiH
KaJIbIITACTBIPY OOJIBII TaObLIABL. ;

KypcTbl oKy HOTHKeciHae OlTiM aTylibl:

Binyi Tuic:

- sxo0amapnpl Oackapy callachIHAAFbl CTaHIAPTTAY MPHHLIUNTEpI, jko0amapabl 0acKapyIablH
XaJIBIKAPAJIBIK KOHE YITTHIK CTAaHIAPTTAPBIHBIH KYpaMbl;

- PMI PMBOK 6iy1iM KOpBbIHA €HTEH Y3I1K QJIEMIIK KOHE YITTHIK TOXKIpruoenep;

- kobanmapapl 6ackapy omicHamMachl (CHIHAAPJBI KOJ OAiCTepi, KOOAHBIH TEXHHUKAJBIK-
9KOHOMHKAIIBIK KOPCETKIMITEPiHIH MOHEPIH O0JDKAY, TOyeKeIepai Oaranay);

- AT-xobGamapapl  OackapylIblH  aKHapaTTbIK OJKYHENEpiHIH  apXMTEKTypachl  MEH
(GYHKIIMOHAIBIFBL;

- AT-%)00aHbIH KYPBUIBIMBI MEH YJT1UJIIK Ma3MYHBI,

- )koOasapapl OacKapyAbIH UKEMI1 9/IiCTEeMEINIePiHIH MPUHIIUIITEP];

Hrepyi Tuic:

- )KYMBIC 5)KOCTIapBI MEH K00a KYHBIH TaJAay KOHE OHTANIaHIBIPY;

- ’KO0AJBIK KYXKaTTaMaHbl paciMJIEY;

- Kobanapapl 0acKapyJblH MPAaKTHUKAIBIK MIHAETTEPIH LICNly YIIH aKNaparThIK >KyHenepai
KOJIJaHy.

Menrepyi Tuic:

- AT-xxo0anmapael TUIMII OacKapy/blH, OHBIH IIIiHZAE *)oOamapabl 0acKapyablH aKMmapaTThIK
KYHesepiH naijanaHa OThIPBII, KOC1I0M KY3bIpETTEPIH KAJIBIITACTHIPY;

- ajFaH OumiMaepiH HUPIIBIK S3KOHOMHUKA XKaFAalbIHa KOJAAHyFa JalbIHIbIFBIH KAMTaMachl3
erTy.

I'T MmeHemKMeHT

Heas kypca «IT MmeHex:KMeHT» sBIsIETCS CHOPMHUPOBATH CUCTEMY TEOPETHUUECKUX 3HAHUM U
MPAKTUYECKUX HABBIKOB JJISi pElIeHUs MpoOsieM, BO3HUKAIOUIIUX IPHU YINPaBICHUHM MPOEKTAMHU B
pa3nuyHbIX cdepax XO3sMCTBEHHOW HESATETBHOCTH, C AaKIEHTOM Ha TIPOEKThbI, CBS3aHHBIE C
pa3paboTKoil 1 BHepeHreM HH(POPMAMOHHBIX cucTeM U TexHoioruil (UT — npoekTsl);

B pe3ysbTare 0cBOCHUsI AUCHHUILIMHBI CTYICHT:

JlokeH 3HATD:



- TPHUHIMIGI CTAaHAAPTU3AINN B O0JIACTH YIIPABIICHUS MPOEKTAMHU, COCTaB MEXTYHAPOIHBIX
Y HallMOHAJIBHBIX CTAHAAPTOB YIPABJICHUS IIPOECKTAMM;

- Jy4lllMe MUPOBBIC U HALIMOHAJIbHBIEC MPAKTUKH, BolIealue B cBoj 3Hanuit PMI PMBOK;

- METOJOJIOTUU YIPABJICHUS MPOEKTaMU (METOJbl KPUTUYECKOTO IYTH, MPOrHO3HPOBAHUS
3HAQYEHHUM TEXHUKO-IKOHOMUYECKUX TOKa3aTesiel MPOEKTa, OLIEHKA PUCKOB);

- ApXUTEKTypy U (PYHKIHOHAIBHOCTh HWH(MOPMALMOHHBIX cucTeM ynpaBiaeHuss WT-
[IPOEKTaMU;

- CTPYKTypy M TunoBoe coaepxanue UT-npoekra;

- TPHUHIIMITB THOKUX METOJIOJIOTHIA YIIPaBIECHUS TIPOCKTaAMU;

JloJzKeH yMeTh:

- AQHAIM3UPOBAThH M ONTHMH3UPOBATH TUIAH PabOT U CTOMMOCTH MPOEKTA,

- 0(OpMIISITH MPOEKTHYIO JOKYMEHTAIUIO;

- TPUMEHATh WHPOPMAIIMOHHBIC CHCTEMBI JJI PEHICHHS MPAKTHYECKUX 3a]a4 YIPaBICHUS
MIPOEKTaMHU.

JloskeH BiaageTh:

- cdopmupoBarh mnpodeccuoHanibHble KoMIeTeHIMH 3¢dekTuBHOro ynpasineHuss WT-
MIPOEKTaMH, B TOM YHCJIE C UCIIOJIb30BAaHUEM MH(DPOPMAIITMOHHBIX CUCTEM YIPABIICHUS MPOEKTAMH;

- o0ecreuuTh TOTOBHOCTh MPUMEHSITh MOJYyYEHHBIE 3HAHUS B YCIOBHSIX HHPPOBOM
SKOHOMUKH.

IT management

The aim of the course "IT management” is to form a system of theoretical knowledge and
practical skills to solve problems arising in project management in various fields of economic
activity, with an emphasis on projects related to the development and implementation of information
systems and technologies (IT projects);

As a result of mastering the discipline, the student:

Must know:

- principles of standardization in the field of project management, composition of
international and national project management standards;

- the best world and national practices included in the PMI PMBOK body of knowledge;

- project management methodologies (critical path methods, forecasting the values of
technical and economic indicators of the project, risk assessment);

- architecture and functionality of IT project management information systems;

- structure and typical content of an IT project;

- principles of flexible project management methodologies;

Must be able to:

- analyze and optimize the work plan and the cost of the project;

- to draw up project documentation;

- apply information systems to solve practical problems of project management.

Must own:

- to form professional competencies of effective IT project management, including using
project management information systems;

- to ensure readiness to apply the acquired knowledge in the digital economy.

C # o0bexTire 0arpITTa/IFaH OaraapJjamaJjay Tijii

Kypcrbin Mmakcatbl: C # o0bexTire 6arbITTanFal OarnapiaaManiay TUIiH MEHIepy



Kypctbl oKy HoTHKeCiHE OimimM amymbl: C # oObekTire OarbITTanFad OarnapiaaManay TUTiH
TOXKIpUOE KY31HAE MEHTepe i, KOChIMINaaapabl Kypy OOMBIHINIA HET13T1 O1TIM ajajibl

Binyi Tuic: C # oObexrire OarbiTTanraH Oargapiamaiay TUTIHIH HETi3ri aJropuTMAEpiH,
Oarnapiiamaniay TUTIHIH (QyHKIHSUTAPBIH, TEXHOJIOTHSIIAPbIH

Hrepyi tuic: C # oObekrire OarpiTTaiFaH OarpapiiaMainay TUIIHIE KOCBIMINIAnIap o3ipiey
YIIIiH CHHTaKCHUCTEp, OaFaapiaManay yiariiepiH urepyi THic

Menrepyi Tumic: barmaprnamanay TUTIHIH KIAcCTapblH, OOBEKTUIEPIH, aWHBIMAIIBLIAPIBIH
IUKIIApAbI, QYHKIHSUIAPABI MEHIEPY1 THIC.

C# O0beKTHO-OPHMEHTHPOBAHHOE IPOTPAMMHUPOBaHME

Llesas kypca Bnagenue o0beKTHO-OPUEHTHPOBAHHBIM SI3bIKOM IIporpaMMupoBanus C#

B pe3yabTare OcBOeHHSI NUCHHMILUIMHBI CTyAeHT: [IpakTuuecku BiaZeeT Ha IPAKTHKE
00BbEKTHO-OPUEHTUPOBAHHBIM S3bIKOM IporpammupoBanus C #, mosyyaer 0a30Bble 3HAHMS IO
CO3JaHUIO NTPUIIOKEHUN

JloJzkeH ~ 3HaTh:  OCHOBHBIE  QITOPUTMbI  OOBEKTHO-OPUEHTHPOBAHHOIO  SI3bIKa
nporpammupoBanus C #, QyHKIUH S3bIKa IPOTPAMMHUPOBAHMS, TEXHOJIOTHH.

Jloyzken ymeTh: BraneHue cuHTakcucamu, IIAOJOHAMHU IMPOrpaMMMPOBAHUS, MOJEISIMHU
[IPOrpaMMUpPOBaHUS Ul pa3pabOTKU TNPUIIOKEHUH Ha OOBEKTHO-OPUEHTUPOBAHHOM  SI3bIKE
nporpammupoBanus C #.

Jlo/zken BJaneTh: Brnanets kiaccamu, OOBEKTaMH, IMEPEMEHHBIMH, (YHKLIUSMH S3bIKa
nporpammupoBanus C#.

C # Object Oriented Programming

The aim of the course: Knowledge of the object-oriented programming language C#

As a result of mastering the discipline, the student: Practically owns the object-oriented
programming language C# in practice, gets basic knowledge on application creation.

Must know: the main algorithms of the object-oriented programming language C#,
programming language functions, technologies.

Must be able to: Master syntaxes, programming patterns, programming models for
developing applications in the object-oriented programming language C#.

Must own: Own classes, objects, variables, functions of the C# programming language.

Java Tininge 0arnapiaamanay

Kyperbin makcatbl: Java Oarmapiamanay TUTIH MEHrepy, ToXipuOe >Xy3iHzae OumiMiH
KaJIBINITaCThIPY, KOChIMILIATAPABI d31pyieyre yipery

Kyperbl oKy HoTHKeciHae OitiM anymbl: KocbiMmanapiel Kypy HETi3ZiepiH Hrepei,
canmajpl KOJ >kKa3yAbl KoHE Java Oarmapnamanay TUTIHAE OaraapiiamMaliblK jKacakTama o31pJiey/al
urepei.

Binyi tmic: Java Garjmapnamanay TUIIHIH HEri3Tl alrOpUTMJEpiH, Oarjapiamainay TITiHIH
(GYyHKUMATIApBIH, TEXHOJIOTUSIIAPBIH.

Hrepyi Tuic: Java Garmapnamanay TUTIHAE KOCBIMINAJIAp 93ipJey YIIIH CHHTaKCHUCTEp, Java
Syntax, Oarnapiamanay yarijepiH urepyi Tuic.

Menrepyi Tmic: barmapmamanay TITiHIH KJacCTapbliH, OOBEKTIIEPiH, aWHBIMAIBUIAPIBIH
HUKIAApbl, GQYHKIUSIIAPABI MEHTepYyl THIC.

IIporpammupoBaHue Ha sA3bIKe Java



Heasb kypca: OcBoeHHE s3bIKa HMPOTPaMMHUpPOBAHUS Java, (OpMHpPOBAHUE MPAKTHUECKUX
3HaHUH, 00ydYeHHne pa3pabdOTKe MPHUIIOKCHHH.

B pe3yabTaTe 0CBOEHHUS TUCHMILJIMHBI CTYyAeHT: V3yyaeT OCHOBBI CO37aHUs TPUIIOKEHUH,
BJIaJIe€T Ka4eCTBEHHBbIM HAIMCaHMEM KOJla U pa3pabOTKOM MPOrpaMMHOI0 OOecledYeHUs] Ha SI3bIKe
IIporpaMMHUpOBaHus Java.

Joszken 3HaTh: OCHOBHBIE aIrOPUTMBI S3bIKa MPOTrpaMMHUPOBaHMA Java, (QYHKLUU S3bIKa
IPOrpPaMMUPOBAHUS, TEXHOJIOTHH.

JloJI7keH yMeThb: CUHTaKCHCaMM JUIsl pa3pabOTKH MPUIIOKEHUH Ha sI3bIKE MPOrPaMMHPOBAHUS
Java, Java Syntax, MmozensiMu mporpaMMHpPOBaHHUS.

JloJzkeH BJajgeTb: KiaccaMM, OOBEKTaMH, LMKIAMH IE€PEMEHHBIX, (QYHKIMAMHU S3bIKa
IPOrpaMMUPOBAHUSI.

Java Programming

The aim of the course: Mastering the Java programming language, formation of practical
knowledge, training in application development.

As a result of mastering the discipline, the student: Learns studies the basics of creating
applications, owns high-quality code writing and software development in the Java programming
language.

Must know: Basic algorithms of the Java programming language, programming language
functions, technologies.

Must be able to: syntaxes for developing applications in the Java programming language,
Java Syntax, programming models.

Must own: classes, objects, variable loops, programming language functions.

Heiiponapl keitiep

"HelipoHaBIK Kejijiep" KypCBIHBIH MAaKCAThl CTYJCHTTEpre HEHPOHIBIK IKEIUICPIiH
Heri3/lepi MEeH NPUHIUNTEPiH, COHJAi-aK olapiabl 9pTYpil cajanapjaa KoJJaHyAbl YHpeTy OoJiblm
tabbimanpl. Kypc HEHpOHIBIK JKEIUIEpAIH AapXUTEKTYpachblH, OKBITY OIICTEPIH, MOJAEIbAECPIl
OHTallaHAblpy MeH Oaramaynabl 3eprreyre OarbITTanFaH. On coHJal-ak YITiHI TaHy, JXIKTey,
perpeccusi, Ma3MyHIbI KYpPYy >KOHE 0Oacka canajap/a HeWpPOHJBIK >KeiIep/ Il KOMAaHyIbl KaMTHUIbI.
Caiiblnl KeNreHae, KypcTblH MakcaTbl CTYIEHTTEp/l FbUIBIM, TEXHOJIOTUS, MEAMULIMHA, KAap>Kbl JKOHE
Oacka cananap/arsl HAKThl MOceseNIep i MIenly YIIiH HeMpOHABIK KeJIIep Al naiananyfa JaibiHaay
00JIbII TaOBLUIAIEL.

KypcTbl oKy HaTHKeciHae OlTiM amylibl:

Binyi kepek:

- [lepuentponnapasl, akTUBTEY (DYHKIUSIAPbIH, HEUPOHABIK >KETIep/IIH KadaTTapblH Koca
aJIFaH/Ia, HeHPOHIBIK JKENIepAiH AKYMBICBIHBIH HET13T1 TYXKbIpbIMIaMallapbl MEH IMPUHIMIITEDI.

- Ken xabarTel mepuenTpoHIap, KOHBOJIOUMSUIBIK HEHPOHABIK JKeliep, KalTallaHaThIH
HEHPOHJIBIK KeJIep *oHe TepeH HEHPOHIBIK KeIlUlep CHSAKThl HEUPOHMABIK JKENUIEpIiH opTypii
TYpJiepi.

- HelipoHnplK >kemijiepZi OKBITY oIiCTepi, COHBIH IMIIHAE KAaTeHIH Kepli Tapalysbl,
OHTAMJIAHIBIPY SICTEP1 KOHE PETYIAPHU3aIIUS.

Hrepyi kepek:

- MamuHanelK OKBITYJIBIH SPTYPJIl MOCENENepiH MLIelly YIIIH HEeWPOHIBIK JKeIUIepAiH
apXUTEKTYpachIH jko0anay.

- OpTYpAl JEepeKTep KUBIHTBIFbI MEH OKBITY OAICTEpPiH KOJ/JaHa OTBIPBIN, HEHPOHIBIK
KeJIep/i OKBITY.

- OKBITBUTFAaH HEHUPOHJBIK KETUICPIIH OHIMIUIIINT MEH >KYMBIC camachlH Oarajay >KOHE
OJIapbIH MapaMeTpiiepiH OHTAMIaHABIPY .



Memnrepyi Tuic:

- TensorFlow, PyTorch nemece Keras cHsKTHI KiTamxaHajlap MEH MAaIIMHAIBIK OKBITY
(bpeMBOPKTEPIH KOJIJaHA OTHIPHIT, HEUPOH/IBIK KEIIepi CHI13Y KOHE OKBITY.

- HelpoHIBIK JKeTIepIiH HOTIKENEPIH Taljay, mpoliemManapabl aHBIKTAy YXOHE OJapabl
KaKCapTy 9MIICTEPiH 3IpIey.

- Xacanapl MHTEIJIEKT, YITIHI TaHy, TAOWFU T OHJEY oHE 0acka cajajaplarbkl dpTypJi
KoJIgaHOaIbl Maceenep/l menry yiliH HeHPOHBIK JKeIiIep/i KOJIAany.

HeiliponHnbie cetu

Heap kypca "HeiipoHHusle ceTu" cOCTOUT B 0OyYEHMM CTYAEHTOB OCHOBaM M IPUHIUIIAM
paboThl HEHPOHHBIX CETEH, a TakKe UX NMPUMEHEHHUIO B pa3IuuHbIX obsacTsx. Kypc HampasieH Ha
U3yYEHHUE apXUTEKTYphl HEHPOHHBIX CeTel, METOA0B OOyUeHHs, ONTUMHU3AIUN M OLEHKH MOJeNeil.
OH Takke OXBaTblBaeT IPUMEHEHHWE HEWPOHHBIX CeTe B 3ajJadax paclo3HaBaHMs O00pa3oB,
KJaccu(UKaluu, perpeccuu, reHepa KOHTeHTa U IPYTHX o0sacTsaX. B KoHeuHOM uTOre, LEeNbio
Kypca SBJIETCS IOArOTOBKA CTYIEHTOB K HCIIOJIB30BAHMIO HEWPOHHBIX CETEH [UIsl PpELICHMs
peanbHBIX 3324 B HayKe, TEXHOJIOTHUAX, MEANLIMHE, (PMHAHCAX U APYTUX OOJIACTSIX.

B pe3ysbTare 0cBOCHHUsI AUCHHUILIMHBI CTYICHT:

JlokeH 3HATD:

- OCHOBHbBIE KOHULENIMH M HNPUHLMIBI pabOThl HEMPOHHBIX CETeH, BKJIOYas MEPLENTPOHbI,
(YHKIMY aKTHBAIUHU, CJIOW HEMPOHHBIX CETEH.

- PaznuyHble TUIBI HEHPOHHBIX CETEH, TAKUE KaK MHOI'OCJIOWHBIE IIEPLENTPOHBI, CBEPTOYHBIE
HEHPOHHBIE CETH, PEKYPPEHTHbIE HEMPOHHBIE CETU U TTTyOOKHE HEMPOHHBIE CETH.

- Metoasl oOyueHMsI HEHPOHHBIX CeTeH, BKIItOYas OOpaTHOE pacHpOCTpaHEHUE OIIMOKH,
METO/Ibl ONTUMHU3ALUU U PETYIISPU3ALINIO.

JloJzkeH ymeTh:

- IIpoekTupoBaTh apXUTEKTypy HEUPOHHBIX CETEM Ui PELICHHMs pa3jJu4HbIX 3a7a4
MAaIIMHHOT'O O0YYEeHHUS.

- OOyuarh HEHpOHHBIE CETH C WCIOJIH30BAHWEM pA3IUYHBIX HAOOPOB JAaHHBIX M METOJIOB
o0ydeHusl.

- OueHuBaTh NMPOU3BOAUTEIBLHOCTh M KauecTBO pabOThl OOYYEHHBIX HEHMPOHHBIX ceTed U
ONTHUMU3UPOBATh UX NIAPaMETPBI.

JoaxkeH BiaageTh:

- Peanuzanmeid um oOyueHHMeM HEHPOHHBIX CETEH C MCIOJIb30BaHHMEM OHOIMOTEK U
(GpeliMBOpKOB MaIIMHHOTO 00yueHus, Takux kak TensorFlow, PyTorch unu Keras.

- AHaJIM30M pe3yNnbTaToB pabOThl HEMPOHHBIX CETEl, BBIABIEHUEM MPOOJIeM M pa3paboTKOil
METOJIOB UX yJIy4IlIEHUS.

- [IpuMeHeHreM HEWPOHHBIX CeTel Ui pelIeHUs pa3IMYHbIX MPUKIIAJHBIX 33/1a4 B 001acTH
HCKYCCTBEHHOI'O MHTEJIEKTa, paclio3HaBaHusi o00pa3oB, 00pabOTKH €CTECTBEHHOTO SI3bIKA U JPYTUX
o0nacTsx.

Neural networks

The aim of the Neural Networks course is to teach students the basics and principles of neural
networks, as well as their application in various fields. The course is aimed at studying the
architecture of neural networks, methods of training, optimization and evaluation of models. It also
covers the application of neural networks in pattern recognition, classification, regression, content
generation and other areas. Ultimately, the goal of the course is to prepare students to use neural
networks to solve real-world problems in science, technology, medicine, finance, and other fields.

As a result of mastering the discipline, the student:

Must know:



- Basic concepts and operating principles of neural networks, including perceptrons,
activation functions, layers of neural networks.

- Various types of neural networks such as multilayer perceptrons, convolutional neural
networks, recurrent neural networks and deep neural networks.

- Methods for training neural networks, including backpropagation, optimization methods and
regularization.

Must be able to:

- Design the architecture of neural networks to solve various machine learning problems.

- Train neural networks using various data sets and training methods.

- Evaluate the performance and quality of trained neural networks and optimize their
parameters.

Must own:

- Implementation and training of neural networks using libraries and machine learning
frameworks such as TensorFlow, PyTorch or Keras.

- Analyzing the results of neural networks, identifying problems and developing methods for
their improvement.

- The use of neural networks to solve various applied problems in the field of artificial
intelligence, image recognition, natural language processing and other areas.

MamuHaNbIK OKBITY

KypcTbin MakcaTbl: HelipoHabl skeninep i, *KiKTeyIi, perpeCcCUsHbI, KIIAaCTEPIICY Il KOHE
MalIMHAIBIK OKBITYIBIH 0acKa Ja adrOpUTMIEPiH OKBITY MEH OKBITY/IBIH HEr13r1 KaFu1aTTapbiH
MeHrepy. MaliMHAaIbIK OKBITY/IBIH HET13T1 YFBIMIAp MEH TOCUIACP Typaibl TEPEH TYCIHIK Oepy.
OPTYPIIi JepeKTep TYpJIepiMEH KYMBIC iCTey AaFAblIapblH JAMBITY, COHBIH 1IITIHAE OJIapAbl allbIH
aJsia eHJey, MaIIMHAIBIK OKBITYBIH 9PTYPJIi aITOPUTMAEPIH THIMAL KOIIaHYIbl YHPEHY.

Kypetbl oKy HOTHKECiHAE OiTiM anybl:

Binyi kepek: 3aHABUIBIKTapAbI, YPAICTEpAl KOHE 3aHIBUIBIKTAPIBl AaHBIKTAy YIIiH
MAaIIMHAJBIK OKBITY SJIICTEpiH KOJIJIaHa OTHIPHIN JEPEeKTEePAl Tanaay.

Hrepyi kepek: XIKTey/ai, PErpecCHsHbI JKOHE KiacTepieylal Koca ajifaHia, opTypJil
TaTnChIpMaliap/ibl OPBIHAAY YIIIiH MAIIMHATBIK OKBITY MOJIETIBAEPIH KYPACTHIPY JKOHE PETTEY.

Menrepyi Tuic: anpiHFaH OUTIMIEP MEH AaFAbUIApAbI Ka31pri 3aMaHFbl KiTallXxaHajaap MeH
Kypanaap/sl naianaHa OTHIPHIN, HAKTHI )k00amap MeH MiHAEeTTepre KOouIaHy.

MamunHoe 00yueHue

Heasb kypca: OcBOoeHHE OCHOBHBIX HMPUHIMIIOB OOyUYeHMs U HW3y4Y€HUE HEUPOHHBIX CeTeil,
KJIaCCU(UKALIUU, PETPECCUH, KITACTEPU3ALMH U JPYTUX aITOPUTMOB MAILIMHHOTO O0y4YEHUSI.

B pe3yabTare 0cBOGHMS IMCHMILIMHBI CTYJEHT: TPHOOpETeT yriayOJieHHOEe NMOHUMaHHe
KJIFOUEBBIX KOHIIEMIIMA U METOM0B B 3TOM 00sacTi. OH pa3oBbET HaBBIKM PabOThl C pPa3iIMYHbIMU
TUIAMHU JAHHBIX, BKJIIOYas UX MPEJBApUTENIbHYI0O 00paboTKy, U HayduTcs 3PPEeKTUBHO NPUMEHSThH
pa3zHooOpa3Hble ANTOPUTMbI MAILIMHHOTO O0y4YEHUSI.

JloyzKeH 3HAThb: IMPOBOAWTH AaHAJIN3 JAHHBIX C MCIOJIB30BAaHHUEM METOJOB MAIIMHHOIO
oOydeHus 1Jid BbISIBJICHHS 3aKOHOMEPHOCTEH, TPEH/I0B U MaTTEPHOB.

JloJzkeH yMeThb: cO37aBaTh M HAcTPaWBaTh MOJENM MAUIMHHOTO OOYYEHMs AJIS PeLICHHS
pasIMYHbIX 3aJa4, BKIOUYas KIaCCU(PUKALHNIO, PETPECCHIO U KIIAaCTEPU3ALIUIO.

JloJzkeH BJIafieTh: NPUMEHATh YCBOCHHBIE 3HAHWS M HABBIKM B PEAIBHBIX NPOEKTaX M
3aJ1a4ax, BO3MOXKHO, C MCIIOJIb30BaHUEM COBPEMEHHBIX OMOINOTEK M MHCTPYMEHTOB.

Machine learning



The aim of the course: Mastering the basic principles of learning and learning neural
networks, classification, regression, clustering, and other machine learning algorithms.

As a result of mastering the discipline, the student: acquire an in-depth understanding of
key concepts and techniques in this area. He will develop skills in working with different types of
data, including their pre-processing, and learn how to effectively apply a variety of machine learning
algorithms.

Must know: analyze data using machine learning techniques to identify patterns, trends, and
patterns.

Must be able to: build and tune machine learning models for a variety of tasks, including
classification, regression, and clustering.

Must own: apply the acquired knowledge and skills to real-world projects and tasks, possibly
using modern libraries and tools.

JavaScript 6arnapiamanay

JavaScript Oarmapiamaniay KypCbIHBIH MAaKcaThl CTyjeHTTepre JavaScript TumiHIH
HETI3/IepiH YHPETy »XOoHE OHbl MHTEPAKTHBTI BEO-KOCHIMINAIAPILI KYpPy YIIIH KOJIJIaHY OOJIBII
tabputanpl. Kypc altHpIManbuiap, maprrap, QUKIIap, GQyHKIUsIIAp, HbICAHAAP CUSKTHI TIJTIH HET13T1
VFBIMJIAPBIH 3epTTeyre, coHpaii-ak OxuramapmeH, AJAX, DOM wmopemimen xoHe BeO-APl-meH
KYMBIC ICTeyAl Koca allFaHja, JKETULMIPUIreH TaKpIpbImTapasl wurepyre OarbiTtanrad. Caifbin
KeNreHJie, KypcThlH MakcaThl CTyIeHTTepAl JavaScript kemeriMeH 3amaHayd BeO-KOCBHIMIIAIAPbI
a3ipyieyre naibIHIAy, COHIAK-aK OCHI cayiaga OJIaH dpi ©31H-031 JaMBITy YIIiH TUIIIH KYMBIC iCTEy
MPUHITAIITEPIH TYCIHY OOJIBIN TaObLIA b

KypcTbl oKy HoTHKeciHae OlTiM amylibl:

biny kepek: JavaScript CHHTaKCHUCIHIH HeTi3Jlepi, OHBIH IHIIHAE aiHbIMaIbUIAPMEH,
[IAPTTapMEH JKoHE IHMKITapMeH kymbic ictey. Conpmaii-ak, cTyneHt JavaScript-te cabakTap MeH
Myparepiik CHSKTbl OOBEKTIre OarbITTalfaH OarfapiamMaliay/blH HETI3T1 TYKbIphIMIaMaapsbl
TypaJIbl TYCiHIKKE He O0ITyBI KEpeK.

Hrepyi kepek: BeG-KOChIMIIATAPIbIH HHTEPAKTUBTUIITTH KaMTaMachl3 €TeTiH (yHKIUIIap Ib]
KYpy *oHe okuranmapabl eHney. CTyIeHT COHbIMEH KaTap JavaScript-Te nepextepal eHICY YILiH
JIepeKTep KyphUIbIMIAphl MEH aIrOPUTMJIEPIH KOJIJaHa 01Tyl Kepek.

Menrepyi Tmic: TYHBIKTaNy »oHE NPOTOTUIITEpP CHSAKTHI KeTuidipiaren JavaScript
TYKBIPBIMIAMANIapblH KOJJIaHY OHE MaclTa0TalaThiH BeO-KOChIMILIAIAP/IbI XKacay YILIIH 3aMaHayH
KypbutbIMIapasl Kongany. CTyIeHT €H JKakChl TaKipuOenep MeH JaMy CTaHAapTTapblH CakKTai
OTBIPBIII, 63 KOJBIH OHTAMIaHIBIPHIIN, KYHiH KEeITipe aaybl Kepek.

IIporpammupoBanne Ha JavaScript

Heas kypca "lIporpammupoBanue Ha JavaScript" 3akimtodaercss B 0OyY€HHHM CTYAEHTOB
OCHOBaM si3blka JavaScript U ero MpUMEHEHHUIO JUIsl CO3/aHHS MHTEPAKTHUBHBIX BEO-TIPUIIOKEHUH.
Kypc HanpasiieH Ha M3ydeHUE OCHOBHBIX KOHLEMIMWM $3bIKA, TAKUX KaK IEPEMEHHBIE, YCIOBHSI,
LIUKIbI, (YHKIUU, OOBEKTHl, a TaKK€ Ha OCBOEHHE IPOJBHMHYTBHIX TEM, BKIOYas paboTy cC
coobtusiMu, AJAX, DOM-moznensio u paboty ¢ BeG-API. B koHeuHoMm wuTOre, mEiIbi0 Kypca
SIBJIIETCS TIOJITOTOBKA CTYJIEHTOB K pa3pabOTKe COBPEMEHHBIX BEO-NPUIOKEHUI C MCIOJIb30BAHUEM
JavaScript, a Takke K TOHUMaHMUIO MPUHIMIIOB PaOOTHI SA3bIKA JJIS JaTbHEHIIIEro cCaMOCTOSTEIbHOTO
pPa3BUTHS B 3TOM 001aCTH.

B pe3ysbTate 0cBOCHUSI AUCHHUILIMHBI CTYICHT:

Josxen 3HaTb: OcHOBbI cuHTakcuca JavaScript, Bkitouas paboTy € NepeMEHHBIMU,
YCIOBUAMHU U LUKIaMU. Takke CTyJIEHT JOJDKEH MMETh MPEJCTaBICHHE O 0a30BbIX KOHIIETILHUAX
00BEKTHO-OPUEHTUPOBAHHOTO MPOTPaMMHUPOBAHUS, TAKMX KaK KJIacChl U HacienoBaHue B JavaScript.



Jomxen ymerb: Co3gaBate (yHKIMM u  00pabaTeiBaTh COOBITHS, oOOecreYnBast
MHTEPaKTUBHOCTh BeO-MpmiiokeHU. CTyleHT Takke [OJKEH YMEThb HCIOJIb30BaTh CTPYKTYPBI
JTAHHBIX ¥ aJITOPUTMBI U1t 00paboTKu JaHHbIX B JavaScript.

HMomxen Baagerh: I[IpuMeHeHMeM TPOJIBHHYTHIX KOHIENMi JavaScript, Takux Kak
3aMBIKaHHUA U MPOTOTHIIBI, a TAKXKE HMCIOJIH30BAHUEM COBPEMEHHBIX (pEeHMBOPKOB JJsl pa3pabOTKH
MaciTaOupyembix BeO-npuiiokeHUd. CTyIeHT H0JDKEH ObITh B COCTOSHUM ONTHMMU3MPOBATH U
OTJaXKUBATh CBOM KO, CIIEAYS JIy4lINM IPAKTUKaM U CTaHAapTaM pa3paboTKH.

JavaScript programming

The aim of the JavaScript Programming course is to teach students the basics of the
JavaScript language and how to use it to create interactive web applications. The course focuses on
learning core language concepts such as variables, conditions, loops, functions, objects, as well as
advanced topics including events, AJAX, DOM, and web APIs. Ultimately, the goal of the course is
to prepare students to develop modern web applications using JavaScript, as well as to understand the
principles of the language for further independent development in this area.

As a result of mastering the discipline, the student:

Must know: Basic JavaScript syntax, including working with variables, conditions, and
loops. The student should also have an understanding of basic object-oriented programming concepts
such as classes and inheritance in JavaScript.

Must be able to: Create functions and handle events to provide interactivity to web
applications. The student should also be able to use data structures and algorithms to process data in
JavaScript.

Must own: Applying advanced JavaScript concepts such as closures and prototypes, and
using modern frameworks to develop scalable web applications. The student must be able to optimize
and debug their code following best practices and development standards.

Frontend and Backend azip.aey

«Frontend and Backend Developmenty» KypCbIHBIH MaKcaTbl CTYJICHTTEpre
naiinananymsl uarepdeiicin (Frontend) kypyaan Oacran cepsep Gedmirin (Backend) a3ipneyre neitin
BEO-KOChIMITIAJIAPBI A31PJICYAIH TOJBIK HUKIIH YHpeTy Oousbin TaObuiansl. Kypc 3amanayu BeO-
KOCBIMINIATAP/Abl KYPYABIH HETi3r1 TEXHOJOTHSIapbl MEH KYpalJapblH MeHrepyre OarbITTajlfaH,
conblH iminge 6enritey Tinaepin (HTML, CSS), 6arnapnamanay tiagepin (JavaScript, Python, Java
KoHe T.0.), ¢pelimBopkrapasl (React, Angular, Vue. js, Spring, Django >xoHe T.0.), nepekrtep
Oazanapsl xoHe nepektep anmacy npotokongapsiH (REST, GraphQL). Conpaii-ak ctyaeHTTep BEO-
IU3aiiH, KojjaHOamap apXMTEKTypachl, KOJ HYCKACBIH jkacay >KOHE KoJjjaHOajmapibl OpHAlIacThIPY
HETi3/IepiH YUpeHe .

KypcTbl 0Ky HITHKeCiHaAe OLTiM aTylibl:

Binyi kepek:

Hrepyi kepek:

Menrepyi Tuic:

Binyi Tumic: naiinananymsl uatepdeiicin kypy yurin Herisri HTML, CSS sxone JavaScript.
Koceimmansie cepBepiik  Oemirin  o3ipney ymiH JavaScript, Python wnemece Java cuskrsl
Oarnmapnamanay Tianepin Outy kKaxeT. CTyJeHT KJIMEHT MEH CepBep apachIHAAFbl ©3apa dPEeKeTTeCy
YIIIH JepeKTep 0a3achIHBIH KYMBIC 1CT€y MPUHIUOTEPIH KOHE JEPEeKTep ajlMacy MPOTOKOJIIApbIH
TYCiHY1 Kepek.

Hrepyi kepex: HTML, CSS xone JavaScript kemerimMen naiinananyuisl uHTEepdeiicTepin
KYpy JKoHE TaHJaraH Oardapiamanay TUIIH NalJaJaHbIl CEpBEpNIK KOCBIMINATIAPABI d3ipiiey.
CryneHt manimertep Oa3achbIMEeH KyMmbIc icTeil Outyl, APl apKpUibl KIMEHT MeH cepBeplliH e3apa
OpEeKeTTECYiH XKYy3€ere achIpybl JKoHe MaiiiadaHyblIap/IblH CYPaHbICTAPbIH OHJIEY1 Kepek.



Memnrepyi tuic: frontend »xone backend o3ipney yuriH Kasipri 3amanHfbl (peiMBOpPKTap/IbI
JKOHE KiTalxaHajap/bl nainanany, mbeicanbl, frontend ymin React, Angular, Vue.js xone backend
yuwin Spring, Django, Express.js. CTyaeHT eHIMALTIK, KayilCi3aiK *KoHE ayKbIMABUIBIK TaJarnTapbiH
€CKepe OTBIPHIN, BeO-KOCHIMIIANApAbl OachblHAH asfbIHA JCHIH jkoOamay >KoHe o3ipiey KaOinmeTi
00ITyBI KEpEK.

Frontend and Backend pa3pa6orka

Heas kypca "Frontend and Backend pa3padorka’ 3akirodaercs B 00Oy4eHUU CTYICHTOB
MOJIHOMY UMKy pa3pabOoTKu BeO-PUJIOKEHUH, HayuHash C CO3JAaHUS  I[0JIb30BATEIHCKOTO
untepdeiica (Frontend) u 3akanumBas pazpabotkoii cepBepHoii yactu (Backend). Kypc nampasnen
Ha OBJIQJICHUE KJIIOYEBBIMU TEXHOJIOTUSAMHM M HMHCTPYMEHTaMH JUIs CO3JaHUSl COBPEMEHHBIX BeO-
NpUIOXKEeHNUH, BKItovast s3biku pasmerku (HTML, CSS), s3piku nporpammupoBanus (JavaScript,
Python, Java, etc.), ¢peiimBopku (React, Angular, Vue.js, Spring, Django, etc.), 6a3pl JaHHBIX U
nporokoiibl oomena nanabiMu (REST, GraphQL). CtyneHTsl Takke HaydaTcst OCHOBaM BeO-au3aiiHa,
apXUTEKType MPUIIOKEHUH, YIPABIECHUIO BEPCUSIMH KOJIa 1 Pa3BEPTHIBAHUIO MPUIIOKECHHIA.

B pe3ysbTate 0cBOeHUsI AUCHUILIMHBI CTYICHT:

HMomxen 3Hath: OcHoBel HTML, CSS u JavaScript mns co3gaHust TOJB30BaTEIbCKOTO
uHTepdeiica. Taxke HEOOXO0IMMO 3HAHUE SI3BIKOB MPOTPAMMHUPOBAHMS, TakuX Kak JavaScript, Python
win Java, ans pa3paOoTKu cepBepHOM yacTH npuiioxeHus. CTyJeHT OJKEH MOHUMATh MPUHIIUIIBI
paboThl 6a3 MaHHBIX U MPOTOKOJIOB OOMEHa NAaHHBIMH ISl B3aUMOJCHCTBUS MEXIY KIUCHTOM H
CEpBEPOM.

Joaxen ymern: Co3aaBaTh MoJib30BaTeIbCKUE UHTEpGelich ¢ ucnoiab3oBanueM HTML, CSS
u JavaScript, a Takxe pa3pabaThiBaTh CEpPBEpPHBbIC MPHJIOKEHHUS C HCIOIb30BAaHHEM BBHIOPAHHOTO
s3bIKa TporpaMMupoBanust. CTyIeHT JOJDKEH yMeThb padoTaTh ¢ 0a3aMM JAaHHBIX, PEaM30BHIBATH
B3aMMOJICIICTBIE MEXAYy KIUeHTOM U cepBepoMm uyepe3 APl u oOpabaTeiBaTh 3ampochl OT
II0JIb30BAaTEIEH.

Jlos:keH BiaajgeThb: [I[pumeHeHreM coBpeMeHHBIX (PpelMBOPKOB U OMOIHOTEK 17151 PPOHTEH]T
u OdKeHI pa3paboTku, Takux Kak React, Angular, Vue.js mis ¢porrenma u Spring, Django,
Express.js s 6skenaa. CTyJeHT A0JKEH ObITh COCOOEH MPOEKTUPOBaTh U pa3zpabaTbiBaTh BeO-
MIPWJIOXKEHUS OT Hayajia /10 KOHIIA, YUYUThIBas TPeOOBaHUs K MPOU3BOAUTEIBHOCTH, 0€30MaCHOCTH U
MaciTabupyeMoCTH.

Frontend and Backend Development

The aim of the course "Frontend and Backend Development" is to teach students the full
cycle of web application development, starting with the creation of the user interface (Frontend) and
ending with the development of the server part (Backend). The course is aimed at mastering key
technologies and tools for creating modern web applications, including markup languages (HTML,
CSS), programming languages (JavaScript, Python, Java, etc.), frameworks (React, Angular, Vue.js,
Spring, Django , etc.), databases and data exchange protocols (REST, GraphQL). Students will also
learn the basics of web design, application architecture, code versioning, and application deployment.

As a result of mastering the discipline, the student:

Must know: Basic HTML, CSS and JavaScript to create user interface. Knowledge of
programming languages such as JavaScript, Python or Java is also required to develop the backend of
the application. The student must understand the principles of database operation and data exchange
protocols for interaction between client and server.

Must be able to: Create user interfaces using HTML, CSS and JavaScript, and develop
server-side applications using the programming language of choice. The student must be able to work
with databases, implement interaction between client and server via APl and process requests from
users.



Must own: Using modern frameworks and libraries for front-end and back-end development,
such as React, Angular, Vue.js for the front-end and Spring, Django, Express.js for the back-end. The
student must be able to design and develop web applications from start to finish, taking into account
performance, security and scalability requirements.

C# b6arpapanamanay tiji

Kypcrbin Mmakcatel: C # Oarmapiamanay TUliH MEHIepyre apHaIFaH

Kyperbl oky HoTH:Kecinae Oimim anymbl: C # Oarmapiamanay TUTIH TOXIpUOe Ky3iHIE
MEHTrepei, KOChIMIIaIappl KypyFa apHaJFaH Kypaigapabl MEHIepeii.

Binyi Tuic: C # Oarmapmamanay TUTIHIH HETI3Tl aaropuTMICpiH, Oarmapiamanay TUTIHIH
(byHKUMATIApBIH, TEXHOIOTUSJIAPBIH, OaFapiaaMalblK KAMTaMachl3 €Ty MPUHLIUNTEPiH Oinyl THiC

Hrepyi tmic: C # Oarmapnamanay TUINHAE KOCBIMIIAJAp 93ipJey YIIIH CHHTaKCHUCTED,
Oarmapiamainay TUTIHIH apXUTEKTypachlH UTepyl THIC

Memnrepyi Tuic: barnapinamanay tininge 6araapiama KYpbUIBIMBIH jK00a1ay TeXHOJIOTHSCHIH,
KJIacCTapbIH, 00BEKTIIEPiH, AHBIMATIBUIAPABIH HUKIIAP.IbL, GYHKIHATIAPABI MEHI€PYi THIC.

IIpoaBuHyTOE MpOrpaMMupoBaHne Ha si3biKke C#

Heawb kypca: M3yueHue s3pika nmporpamMmMupoBanust C #, oBlIaieHue TEXHOJIOTHUEH CO3/IaHuUs
MPUIOKEHUI

B pe3yabTrare ocBOeHMS MCUMILIMHBI CTYJE€HT: Ha TPAKTUKE OCBAaMBACT S3BIK
nporpamMmupoBanus C #, ocBauBaeT HHCTPYMEHTHI JIJIS1 CO3/IaHUs TPUITOKEHUH.

JloJzkeH 3HATh: OCHOBHBIC QITOPUTMBI S3bIKa mporpammupoBanuss C  #, QyHKoww,
TEXHOJIOTUH SI3bIKa MPOTPAMMHUPOBAHUS, IPUHIIUIIBI TPOTPAMMHOTO O0eCTIeueHuUs

JloJ17keH yMeTb: CHHTaKCHCaMH JUIsl pa3pabO0TKU MPUIIOKEHUN HA SI3bIKE TIPOrPAMMHUPOBAHUS
C#, apxuTeKkTypoi si3bIKa IPOrpaMMUPOBaHUS

JoskeH BJaaeTb: TEXHOJOTMEH MPOEKTHUPOBAHUSI CTPYKTYpbl MPOrpaMMbl Ha SI3BIKE
MPOrpaMMHUPOBAHHUS, KIIaCCaMH, 00bEKTaMH, IIUKJIAMH TEPEMEHHBIX, (DYHKIIUIMHU.

C# Advanced Programming

The aim of the course: Learning the C# programming language, mastering the technology of
creating applications

As a result of mastering the discipline, the student: in practice, learns the C #
programming language, learns tools for creating applications.

Must know: basic algorithms of the C# programming language, functions, programming
language technologies, software principles

Must be able to: syntaxes for developing applications in the C# programming language,
programming language architecture

Must own: the technology of designing the structure of a program in a programming
language, classes, objects, variable loops, functions.

JAVA Tijinae 1aMbITBLIFAH OaFapJiaMaliay

Kypcrbin makcaThl: Java Timinae 6araapiamanay TijliH MEHIepy, ToKiprOe Ky3iHnze OuTiMiH
KaJIBIITACTHIPY

Kypcerbl oKy HoTHiKeciHAe Oiim amymbl: KockMimamapasl JambITy HEri3fepiH Hrepeii,
camasbl KOJ )ka3y/ibl xoHe Java O6araapiamanay TuliHe OarnapiiaMaiblK Kypalgap/ bl urepesl



binyi Ttmic: Java Oarmapnamanay Tinmigae OarmapiamMa  Kypy — TEXHOJOTHSUIAPBIH,
Oarmapiiamalniay TUTIHIH HET13T1 aJlrOpUTMIEPiH, OaFaapiaManay TUTIHIH QyHKIHSIAPBIH.

Hrepyi Ttuic: Java Syntax >xoHe Java Oarmapiamanay TUTIHIE KOCBIMINANAp 93ipiiey YIIiH
Oarnapiiamainay yATUIepiH UTepyi THIC.

Menrepyi Tuic: Java Oarmapiamanay TUTiHIH OOBEKTUIEPIH, allHBIMATBUIAPABI, TUKIAAPIBI,
KJIACCTaphIH, PYHKIUSTIAPIBI MEHTEPY1 THIC.

IIpoaBuHyTOE IPOrpaMMHUpoOBaHKe HA si3biKe JAVA

Heap kypca: OcBoeHHe S3BIKOM IPOrpaMMUpPOBaHHs Ha si3blke Java, QopmMupoBaHue
MPAKTUYECKUX 3HAHUI

B pe3yabTate oCBOeHHMSI JUCHUILUIMHBI CTYJEHT: OBJaJe€eT OCHOBaMH pa3pabOTKu
MPUJIOKEHN, OCBOUT KAUYECTBEHHOE HANMCAHHWE KOJA U IPOTPAMMHBIE CpPEICTBA Ha S3bIKE
IporpaMMHUpoBaHus Java

Jlo’keH 3HATh: TEXHOJOTUM CO3/IaHMS TPOrpaMM Ha S3bIKE IPOrpaMMUpOBaHus Java,
OCHOBHBIE aJITOPUTMBI SI3bIKa MPOTPAMMHUPOBAHUS, PYHKIIMHU A3bIKA IPOTPAMMUPOBAHHUS.

JloyzkeH yMeTh: BiajueTh Java Syntax u HaBbIKAMH TPOTPAMMHUPOBAHUS JJIsi pa3pabOTKH
MIPUJIOKEHUH Ha SI3BIKE MPOTrpaMMHUpPOBaHUS Java.

JloykeH BJIaeTh: OOBEKTaMH, TMEPEMEHHBIMHU, MHKJIAMH, KiaccaMu, (DYHKIHSIMH S3bIKa
MporpaMMHUpOBaHus Java.

Advanced Java programming

The aim of the course: Mastering the programming language in Java, the formation of
practical knowledge

As a result of mastering the discipline, the student: master the basics of application
development, master high-quality code writing and software tools in the Java programming language

Must know: technologies for creating programs in the Java programming language, the basic
algorithms of the programming language, the functions of the programming language.

Must be able to: possess Java Syntax and programming skills to develop applications in the
Java programming language.

Must own: objects, variables, loops, classes, functions of the Java programming language.

KomnbroTepaik kepy

KyperbiH MakcaTbl: MammHanblK OKBITY 3JEMEHTTEPIMEH CaHABIK KECKIHIEpAl OHILY
oNicTepiH 3epTTey. AJTOPUTMIEpP AaBTOHOMIBI KYpBUIFbUIApAbl (poOoTTapasl) sxolamay Ke3iHzae
KOJITaHBLTAJIbl, COHBIMEH KaTap CypeTTi OHJCYiH aKbUIIbl €CEeNTePiHIe KOITaHbLIA IbI

Kypcerbl oKy HoTHKeciHae OiniM anymbi: KeckiHal mysuiiaH TasapTy, OepuireH Qonaa
OOBEKTINIepAl aHbIKTay, OOBEKTIHI TaHy, OOBEKTIHIH NapaMeTpiiepiH >KOHE OFaH JeHiHri
KAIIBIKTBIKTBI aHBIKTaY, YKCACTBIKTBI Oarajay YIUiH CypeTTepli aBTOMATThl Tajjiay, TEKCTYpaJbIK
CypeTTepMEH KYMBIC icTel 01Ty

Binyi Tmic: 3amanaym Oarnmapnamanay Tiepi MEH JEPEKKOp TUIAEpiH, ONEpalusIbIK
KyHemnepl, 3JEeKTPOHBIK KiTalxaHanap MeH OarapiiaManap HakeTTepiH, XKeIIIK TEXHOIOTHsIapabl
KOJI/IaHy KaoOineTi

Hrepyi Tumic: xociOu KbI3METTE Kazipri 3aMaHFbl Oarmapiiamainay TUIIEpl MEH JCPEKKOp
TUIEPiH, ONEPAlMUIBIK KYHenepal, SJMEeKTPOHABIK KiTalxaHajap MEH Oafjapiiamanap HakeTTepiH,
KETUTIK TEXHOJOTUSIIAPAbI KOJIAaHy KabineTi

Menrepyi Tuic: [lepektepai eHjaey ecenTepiH MICNIYIiH KOJJAHBICTAFbl OICTEpI MeH
anroputMmaepin Oumy. Yo enmmemal KecKIHAEpAl »Kacay YIIH OargapiamaliblK >Kacakrama jxacay
JaFabpuIapbiHa ue 0oiy.



KomnbrorepHoe 3peHue

Heap kypca: Llens naHHOM TUCHUIUIMHBI 3aKJIIOYAETCS B M3YYEHHUH METONOB IM(POBOI
00paboTKM W300paKEHUH C dJIEMEHTaMH MAaIIMHHOTO oOyuyeHus. lM3maraemple anropuTMBbI
MIPUMEHSIFOTCS. IPU MPOESKTHUPOBAHUHM aBTOHOMHBIX YCTPOUCTB (POOOTOB), a TaKKe HCIIOJIB3YIOTCS B
MHTEJUIEKTYalIbHBIX 337a9aX 00pa0oTKu H300paskeHU

B pe3yJsibTaTe 0cBOeHUsI AUCHUILUIMHBI CTY/I€HT:

Jloszken 3HaTh: CTyIEHT JTOKEH OPUEHTHUPOBATHCS B M3BECTHBIX aJTOPUTMAX MAIIMHHOTO
3peHusi: OYHUCTKAa H300pakeHUsT OT IIyMOB, OOHapy>KeHHE OOBEKTOB Ha 3aJaHHOM (oHe,
pacrio3HaBaHHe OOBEKTa, ONpEICICHHE MapaMeTpoB OOBEKTa M  PACCTOSIHHUA [0  HETO,
aBTOMATUYECKUN aHaNu3 U300paKeHWH C 1LEJIbI0 OLEHKH IOXO0XKECTH, YMeTh paboTaTh ¢
TEKCTYPHBIMH U300paskeHUSIMH

JloJzkeH  yMeTb: CIOCOOHOCTh MPUMEHSITh B NpOGECCHOHAIbHOW  JIeATEIbHOCTU
COBPEMEHHBIC SI3BIKM TPOTPAMMHUPOBAHHMS M S3bIKM 0a3 JaHHBIX, OIEPALMOHHBIE CHCTEMBI,
ANEKTPOHHBIE OMOIMOTEKU U TTAKEThl IPOrPaMM, CETEBbIE TEXHOJIOTUU

JokeH BJiaaaeThb: BiajeHne cynecTBYIONIMMU METOAAMHU M aIrOPUTMaMU pelIeHUs 3a1ad
00paboTKu NaHHBIX. Brnanenue HaBblkaMu pa3paOOTKH MPOrpaMMHOTO OOECHeUeHHUs M CO3TaHHs
TPEXMEPHBIX H300paKEHUH.

Computer vision

The aim of the course: study methods of digital image processing with elements of machine
learning. The algorithms described are used in the design of autonomous devices (robots), and are
also used in intelligent image processing tasks

As a result of mastering the discipline, the student: Image cleaning from noise, object
detection on a given background, Object recognition, determination of object parameters and distance
to it, automatic image analysis to assess similarity, ability to work with texture images

Must know: the student should be guided by well-known machine vision algorithms: image
noise clearing, object detection on a given background, object recognition, determination of object
parameters and distance to it, automatic image analysis in order to assess similarity, be able to work
with texture images

Must be able to: apply modern programming languages and database languages, operating
systems, electronic libraries and software packages, network technologies in professional activities

Must own: knowledge of existing methods and algorithms for solving data processing
problems. Knowledge of software development skills for creating three-dimensional images.

JlepekTep Tangay

Kypcrbin MakcaTbl

Crynentrepie  JAepekTepAl  Kell  eJIIeMAl  Tajjay TeXHOJIOTHSUIaphl,  JIepeKTepii
uHTeekTyan sl Tanaay (Data Mining), onapasl KoijiaHy KoHE Kypaiaapbl Typajibl KyHel TYCIHIK
KaJIBIITACTBIPY, JepeKTepl KoigaHOanbl TajayIblH HEri3ri ofictepi 3epaeney, DEM-ne oprypmi
MIPOLIECTEP/Il 3ePTTEY JAFAbUIAPBIH TaMBITY, OpTYPJIl FAUIBIMU JKOHE TEXHHUKAJIBIK MIHJIETTEP/l LIeIry
YILIiH Ko emeM Il Tanaay xone Data Mining oicTepiH MpaKkTUKAIBIK KOJIAAHY

Kypersl oKy HOTHKRECiHAE OiTiM anylubl:

Binyi Tuic:

- JIepeKTepll Tanjnay Ke3iHJe TYBIHAAMTBIH Heri3ri npoOsemanap >KOHE OJIapAbl IIelry
KOJIJIaphI;

-KJIACCUKAJIBIK CTaTHCTUKANBIK Tannay onicrepi meH OLAP sxyienepinen Data Mining
allbIPMAaIIbUIBIFBL;



- yari Typiepi skoHe Data Mining KoJiaHy asichl;

- JIepeKTep KOMMalapblH YHUBIMIACTBIPYABIH TYPJAEpl MEH TOCUIACpl; aHaTUTHKAIIBIK
KYHenepIiH KIKTeIyiH Oiy;

Hrepyi Tuic:

- JIepeKTepal Tajjay YIIH JepOec KOMIBIOTEPAIH MNpOTrpaMMaibIK »KOHE AammapaTThIK
KypaJapblH Maiaanany;

- aKmapar Kes3JepiHiH 3aMaHayu Kyiecine Oarmapiany; data Mining MiHIETTEpiH capaiay,
JepEKTeP i MHTEIICKTY bl TaJIay SICTEePIH KOJIJIaHY;

- aKmaparThl eHJACY, Taljay >KOHE JKyHelley YIIiH THICTI MaTeMaTHKaJbIK anmnapaTThl KOHE
acIanThIK Kypajiiap/Ibl Nai1anany

Menrepyi Tuic:

- ICPEKTeP/Ii Taay calachlHAa 3aMaHayd TEPMHHOJIOTUSHBI KOJIJIAHY;

- KO eJIIIeM/li TalAayAblH 3aMaHayu OarapiamMalblK MakeTTepiH KOJIAaHy

- OPTYpIIi CHIIATTaFbI IEPEKTEPIi TAIAAY JaFIbLIapHI.

AHAJIN3 JAHHLIX

Iean kypca

copMUpOBaTh y CTYAEHTOB CHUCTEMHOE IPEICTABICHHE O TEXHOJIOTUSIX MHOTOMEPHOIO
aHauu3a JaHHBIX, UHTEUIEKTyaJlbHOro aHanu3a JaHHbIX (Data Mining), UX NOpUMEHEHUH U
MHCTPYMEHTaX, W3YYUTb OCHOBHBIE METOJbl MPUKIATHOTO aHalW3a JaHHBIX, Pa3BUTh HABBIKU
UCCIICIOBAHMs  Pa3JIMYHBIX IpoueccoB Ha OBM, mpakTU4eCKOro INPUMEHEHHS METOJIOB
MHOTOMEpPHOT0 aHanu3a u Data Mining aist pemeHus pa3inyHbIX HAYYHBIX U TEXHHYECKHUX 33124

B pe3ysbTate 0cBOCHHUSI AUCHHUILIMHBI CTYICHT:

Jlos1keH 3HATH:

- OCHOBHbIE POOJIEMBbI, BO3HUKAIOIINE IIPU aHAIN3€ JAHHBIX, U YTH UX PELICHUS;

- ommuus Data Mining OT KIaCCHYECKHX CTAaTHCTHYECKUX MeToqoB aHayim3a U OLAP-
CHUCTEM,;

- THUIBI 3aKOHOMEpHOCTEH U cdeprl mpumeHeHust Data Mining;

- BUJBl U CHOCOOBI OpraHu3alMy XPaHWIUIL JAHHBIX; — KIACCH(UKALMIO aHATUTHUYECKHX
CHUCTEM,;

Jlo17KeH yMeTh:

- HCIIOJIb30BaTh MPOTPAMMHBIE U allapaTHbIE CPEJICTBA MEPCOHAIBHOIO KOMIIbIOTEpA JUIS
aHaJIN3a JaHHBIX;

- OpPUEHTHPOBATBCS B  COBPEMEHHOM  CHUCTeM€  HCTOYHHUKOB  HH(poOpMaluu;  —
kBannunrposars 3a1aun Data Mining, npuMeHSATh METOAbl MHTEJUIEKTYaIbHOTO aHAIN3a IaHHBIX;

- HCIIOJIB30BAaTh COOTBETCTBYIOIIMK MaTeMaTUYEeCKUH ammapar ¥ HHCTPYMEHTAJIbHBIE
cpeacTna sl 00pabOTKH, aHaJIu3a U CUCTEMaTU3aluy HHPOpMauu

JloJ1zKeH BJIa€Th:

- TPUMEHEHUS] COBPEMEHHON TEPMUHOJIOTUU B 00J1aCTH aHAIN3a JIaHHBIX;

- NIPUMEHEHUS COBPEMEHHBIX IPOTPAMMHBIX [TAKETOB MHOTOMEPHOTO aHAIN3a

- HaBBIKAMHU aHAJIN3a JJAHHBIX Pa3IMYHON IPUPOJIBI.

Data analysis

The aim of the course

to form a systematic understanding of the technologies of multidimensional data analysis,
data mining, their application and tools, to study the basic methods of applied data analysis, to
develop the skills of studying various processes on a computer, the practical application of methods
of multidimensional analysis and Data Mining to solve various scientific and technical problems

As a result of mastering the discipline, the student:

Must know:



- the main problems encountered in data analysis and ways to solve them;

- differences between Data Mining and classical statistical analysis methods and OLAP
systems;

- types of patterns and areas of application of Data Mining;

- types and methods of organizing data warehouses(] kiaccu classification of analytical
systems;

Must be able to:

- use the software and hardware of a personal computer for data analysis;

- navigate the modern system of information sources() kBanuduiu qualify Data Mining tasks,
apply data mining methods;

- use appropriate mathematical apparatus and tools for processing, analysis and
systematization of information

Must own:

- application of modern terminology in the field of data analysis;

- application of modern software packages for multidimensional analysis

- skills of data analysis of various nature.

MHuKpPOKOHTPOJIJIEPJIEP MEH MUKPOIIPOIeCCOPJIapabl faFaapiaamMaay

«MHUKPOKOHTpOJJIEPJiep MEH MHKPONpOoLeccopapabl MporpaMmaliay» KypChbIHBIH
MAaKcaThl CTYJICHTTEPTe MHKPOKOHTPOJUICPJIIEp MEH MHUKPOIIPOIIECCOpiIap HETi3iHAe KipiKTipiaeTiH
KYHEH] porpaMMaayibl )koHe OHIeyAl YHpeTy Oounbin Tadbiiansl. Kype KipikTipiireH xyienepain
anmaparThlk JKOHE IPOrpaMMajblK KaMTaMachlH, COHBIH IIIIHAE MHMKPOKOHTPOJIEPIEPAIH
apXUTEKTypachl MEH JYMBIC MYMKIHIIKTEpiH, COHBIMEH Karap KipiKTipiAreH MHporpaMMaitbIK
KaMTaMaHbl 931pJiey/iH Heri3ri NpUHLOUNTEpiH 3eprreyre OarbiTranraH. Cryaentrep C xoHe
Assembler CHUSIKTBI TOMEH JCHT e Tinaepae rporpamMmmanay/isl, COHJIaif-aK
MHUKPOKOHTPOJUIEPJIEPMEH JKYMBIC ICTeyre apHajfaH apHaibl eHJey opTajapbl MEH KypalJapblH
yiipeneni. Caifpim KenreHne, KypCTBIH MaKcaThl aBTOMOOWJIb, MEIUIIMHAIBIK, ©HEPKICIMTIK
KaOAbIKTap JKoHE T.0. CHUSAKTBI OpTYpii KosigaHOanap YUIIH eHAIpUIreH >Kyienepai »koOanayra,
J3ipJeyre KoHE KOHJEyTe KablIeTTI MaMaHAap bl JalbIHAay OOJBIN TaObLIa Ik

KypcTbl 0Ky HITHKeCiHaAe OLTiM aTylibl:

Binyi THiC: MHUKPOKOHTPOJIIIED MEH MUKPOITPOLIECCOPIIBIK anmapaTypaHbIH
apXUTEKTYpPAChIHBIH HETI37Iepl, OHBIH ILIIHJE ONapJbIH KYPBUIBIMBL, MEpUPEPUSIIBIK KYPBUIFbIIApHI
KOHE TeXHHUKANbIK cunaTTamanapbl. KipikTipuireH xxyiienep MeH OaillaHbIc XaTTaMa apbIHbIH HET13T1
’KYMBIC IPUHIUIITEPIH OUTYy Jie KaXKeT.

Hrepyi kepex: Op Typal (yHKUusIapAbl OPbIHAAY KoHE NEpUPEpHsUIBIK KYPBUIFbUIAPIbI
O6ackapy yuriH C koHe Assembler CHAKTBI TOMEH JAEHTEeWIl TiAIepAe MUKPOKOHTPOJUIEPi
nporpammaiay. CTylIeHT nepekTep/i eHey, HHTep(decTi 6ackapy >KoHE CBIPTKBI KYPBUIFbUIApPMEH
e3apa 9peKeTTecy TallChlpMajapblH KAMTUTBIH €HIIPUIreH MporpaMMaiblK KaMTaMaHbl jkacail Ouryi
KEpeK.

Menrepyi Ttmic: Kipiktipuiren okyienepai  jkoOamay JKoHE JKeHAEY, COHJai-ak
MUKPOKOHTPOJUIEPJIEp YIIiH apHaiibl Kypaiaap MeH d3ipiey opTajapsiH naiinanany. CTyieHT pecype
HIEKTeyJIepl MEH OHIMJUIIK TajanTapblH €CKepe OTBIPHIN, CEHIMAl >XKoHe THIMIlL KipIKTIpUIreH
KOCBIMIIQJIAP/bI Kacal aaybl KepekK.

IIporpaMmmupoBaHue MUKPOKOHTPOJJIEPOB H MUKPONPOLECCOPOB

Hear kypca '"l[IporpamMupoBaHME  MHUKPOKOHTPOJIJIEPOB M MHUKPOMPOLIECCOPOB"
3aKJII0YaeTCcsl B O0yUYEHUHU CTYJCHTOB MPOrPaMMHUPOBAHUIO U pa3pabOTKe BCTPaWBaeMbIX CUCTEM Ha
06a3e MHKPOKOHTPOJUIEPOB U MHUKpomporeccopoB. Kypc HampaBieH Ha U3ydeHHE amnmapaTtHoOM u
MPOrPaMMHOM YacTH BCTPAUBAEMBIX CHCTEM, BKIIOUAsh ApXUTEKTYpy U OCOOCHHOCTH pPadOTHI



MHUKPOKOHTPOJUIEPOB, & TAK)KE OCHOBHBIE MPHUHLUIBI pa3pabOTKU BCTPAHMBAEMOTO MPOTPAMMHOTO
obecriedeHns. CTyICHTBI HaydaTcs MPOTPaMMHUPOBATh HA HU3KOYPOBHEBHIX SI3bIKAaX, TakuxX Kak C u
Assembler, a taxxe u3ydar crieruaIM3UPOBAHHbBIC CPE/IbI Pa3paO0TKU U HHCTPYMEHTHI ISl paOOThI C
MUKPOKOHTpOJUIEpaMU. B KOHEYHOM HTOre, IENbI0 Kypca SBISIETCS TOJArOTOBKA CIEIHAIHCTOB,
CIIOCOOHBIX MPOEKTHPOBATH, Pa3pabaThIBaTh U OTJIAXKUBATH BCTPAUBAEMBIE CUCTEMBI JJISI Pa3IMYHBIX
o0JyacTeil MPUMEHEHUs, TAKUX KaK aBTOMOOWJIbHASI MMPOMBIIUICHHOCTh, MEMIIMHA, TIPOMBIIUICHHOE
00opyI0BaHUE U MHOTOE JIPYTOC.

B pe3yabTaTe 0CBO€HHUsI AMCHUILINHBI CTY/AEHT:

Josken 3HaTh: OCHOBBI  anmapaTHON  apXUTEKTYpPhl ~ MHKPOKOHTPOJIEPOB |
MHUKPOIPOIIECCOPOB, BKIIOYAs UX CTPYKTYPY, epUpEepUitHbIE YCTPOUCTBA U CIICHUpHUKAIMA. TakxKe
HEOOXO/MMO 3HAHUE OCHOBHBIX TPHHLUUIIOB pPaOOThI BCTPAMBAEMBIX CHUCTEM U TPOTOKOJIOB
KOMMYHUKAITUH.

JloszkeH yMeTh: [IporpaMMupoBaTh MUKPOKOHTPOJUIEPHI Ha S3bIKaX HU3KOTO YPOBHS, TAaKUX
kak C um Assembler, mams peanuzanuy pa3iIUYHbIX (YHKIMA W YIpaBICHHUS TMEePUPEPUITHBIMU
ycrpoiictBamu. CTyIeHT HOJDKeH OBITh CHOCOOCH pa3padarbiBaTh BCTPAMBAEMOE MPOTPAMMHOE
oOecrieueHre, BKITIOYAs 3a/1a4l 00padOTKU NaHHBIX, YIPaBJICHUs HHTepdeiicaMyu U B3auMOJICHCTBUS
C BHEIIHUMU yCTPONCTBAMH.

JlozkeH Biaaaerh: [IpoeKTHpOBaHWMEM U OTJIAIKOH BCTPAaMBACMBIX CHCTEM, a TaKXKe
MPUMEHEHHEM CHEeIHATU3UPOBAHHBIX HHCTPYMEHTOB M Cpell Pa3pabOTKH IJIsi MEKPOKOHTPOJIEPOB.
CTyneHT JOJDKeH OBITh B COCTOSIHMM pa3palaThiBaTh HaJEkKHbIC U A(P(EKTUBHBIC BCTPaMBacMbIC
MPUIIOKEHHUS, YIUTHIBAsi OTPAHUYCHHUS IO PecypcaM U TPeOOBAaHUM K ITPOU3BOIUTEIEHOCTH.

Programming of microcontrollers and microprocessors

The aim of the course "Programming of microcontrollers and microprocessors” is to teach
students programming and development of embedded systems based on microcontrollers and
microprocessors. The course is aimed at studying the hardware and software of embedded systems,
including the architecture and operating features of microcontrollers, as well as the basic principles of
embedded software development. Students will learn to program in low-level languages such as C
and Assembler, as well as specialized development environments and tools for working with
microcontrollers. Ultimately, the goal of the course is to prepare professionals capable of designing,
developing, and debugging embedded systems for a variety of applications such as automotive,
medical, industrial equipment, and more.

As a result of mastering the discipline, the student:

Must know: Fundamentals of microcontroller and microprocessor hardware architecture,
including their structure, peripherals and specifications. Knowledge of the basic operating principles
of embedded systems and communication protocols is also required.

Must be able to: Program microcontrollers in low level languages such as C and Assembly to
implement various functions and control peripheral devices. The student must be able to develop
embedded software, including tasks of data processing, interface management and interaction with
external devices.

Must own: Designing and debugging embedded systems, as well as using specialized tools
and development environments for microcontrollers. The student must be able to develop reliable and
efficient embedded applications while taking into account resource constraints and performance
requirements.

10T TexHoOJIOrUsACKHI

Kyperbin makcarbl: 10T TEXHOJIOTMACHI KYypPCBIHBIH MakcaThl CTyneHTTrepre HHTepHeT
3artapbelHbIH ([0T) Heriznepi MeH NPUHLIMIITEPIH JKOHE OHBI OPTYPJII canaiapaa KOoJJaHyAbl YHPeTy
601 TaObUTaAbl. Kypc CEHCOPINBIK KYpbUIFBLIAP/IbI, AEPEKTEp KEIUIepiH, OYJITTHIK KbI3METTEP/l
KOHE JIepeKTepAl Tanjay KOChIMIIATaphlH Koca anFanna, loT TykelppiMaaManapsl MeH



apxutektypacbiHa OarbiTTanrad. Cryaentrep loT xylenepin »xobanay/ibl, o3ipiaey/i KoHE €HTi3yl
yiipeneni, consiMeH KaTap loT KypbUIFbUIaphIHAH aJIbIHFAH JE€PEKTEP/ll )KUHAY, CaKTay, OHJIEY JKOHE
Tangay JaraputapblH MeHrepeni. Caiiblll KenreHae, KypcThIH MakcaThl - ©HAIPICTIK IMporecTepi,
KaJlanblK MHQPPAKYPBUIBIMIBL, JIEHCAYJBbIK CaKTaybl, aybll LIapyalllbUIBIFBIH JoHEe Oacka Ja
caylajapIpl KakcapTy YIIiH WHHOBammsUIBIK [oT mremrimaepin jkacayra KaOimeTTi MamaHIap.ibl
JalbIH/IAY .

KypcTbl 0Ky HoTHKeCiHae OLTiM aTylibl:

Binyi kepek: CeHCOPIBIK KYPBUIFBLIAPIBI, AepeKTep Keminepin (Mbicanbl, Wi-Fi, Bluetooth,
LoRa), 6aitnansic xarramanapbia (Meicansl, MQTT, CoAP) xone loT nepekrepin eHaeyre apHairan
OVITTBIK KBI3METTEP/II KOoca anFana, 3aTTap uatepHeTiHiH (IoT) Heri3ri apXuTeKkTypachl MEH KYMBIC
npunnunrepi. Conpaii-ak [oT kayinci3fmiri, COHBIH IHIiHAEC JEPEeKTep MEH KYPBUIFbLIAPIBI
KkuOepadypuIIapaaH KOpFay Typayibl TYCIHIKTIH 00JIybl MaHBI3bI.

Hrepyi kepex: Coiikec CEHCOPIBIK KYpPBUIFBUIAPIBI TaHAAy, AEPEKTEPAl TachIMaiaay
OMICTEPiH aHBIKTAY JKOHE KYPBUIFBIIA )KOHE OVJIT HETi31HAETI IepeKTepAl oHaeyal eHri3y apKbuibl [oT
KosgaHOanapsl MeH Xyhenepit xxobanay sxoHe aaMbITy. CtyaeHT [oT KyphUIFbUIapbIHBIH KeTlIepin
KoH(uUrypamusuiay >xoHe Oackapy, COHJIai-aK IepEeKTePMEH OPEKETTECY KOHE KYPBUIFbUIAP/bI
Oackapy YUIiH naiigananymsl nHTepgeicTepin xacai Oyl Kepek.

Menrepyi tuic: [oT >xyilenepin o3ipyiey YIIiH OpTypili TEXHOJOTHUIAp MEH Kypajaaapibl,
COHBIH imiHae Oargapiamanay Tinaepin (mbicanbl, Python, JavaScript), ceHCOpIBIK KypbUIFBLUIAPMEH
XKoHE OYITTBHIK KBISMETTEPMEH >KYMBIC iCTeyre apHaiFaH (QpedMBOpKTap MeEH KiTamxaHajaap.bl
naiinanany. CTyJeHT eHIMILTIK, MacmuTadTay KoHe Kayilci3liK TajJanTapbiH HIeNry Ke3iHae Kypaeni
[oT xyienepin Kypa 011y Kepek.

TexnoJorus loT

Heasb kypca "Texnonorus IoT" coctouT B 00ydeHUM CTYyAE€HTOB OCHOBAaM U IPUHIUIIAM
Nurepnera Bemieit (IoT) u ux npuMmeHeHuto B pazaudHbix obiacTsax. Kypc HampasieH Ha uzyueHue
KOHUEeNnuuil M apxutekTypsl loT, Bkirouas CEHCOpHBIE YCTPOMCTBA, CETH IEPEAAYd JIaHHBIX,
oOJIayHBIe CEPBHUCHI M TPWJIOKEHHS Ui aHaiu3a JaHHBIX. CTyAEHTBHl y4arcs HpPOEKTHPOBATbH,
pa3pabarbiBaTh U BHeApATh cuctembl [oT, a Takke OBIafeBalOT HaBbIKAMU cOOpa, XpaHEHUs,
00pa0OTKK M aHaiM3a JaHHBIX, NMOJY4YEHHBIX OT ycTpoiicTB loT. B koHeuHOM uTOre, 1enbio Kypca
SBJISIETCS TMOATOTOBKA CIEIMAIMCTOB, CIIOCOOHBIX CO3/]aBaTh MHHOBAIIMOHHbBIE PEIICHUs B 00JIACTH
[oT nns  ynayumieHus  NPOM3BOACTBEHHBIX — INPOILIECCOB,  TOPOACKOM  MHQPPACTPYKTYpBHI,
3JIpaBOOXPAHEHMs], CEIbCKOTO X03sIMCTBA U JPYTUX cdep.

B pe3ysbTate 0cBOeHUsI AUCHUIIMHBI CTYICHT:

Jloszken 3HaTh: OCHOBBI apXUTEKTYpbl W NpuHUUNBI paboTbl MHTepHera Bemieir (IoT),
BKJIFOYasi CCHCOPHBIC YCTPOMCTBa, CeTH Tepenauu aaHHbIX (Hampumep, Wi-Fi, Bluetooth, LoRa),
npotokonsl cBs3u (Hampumep, MQTT, CoAP) u obmaunsie cepBuchl ans o0pabotku gaHHbIX [0T.
Taxke BaXXHO UMETh MpeJcTaBiieHne o 6ezonacHocTH B 10T, BKIItoUas 3aliuTy AaHHBIX U YCTPOWCTB
OT Kubeparax.

Josxen ymern: IIpoextupoBarh U pa3pabaTbiBaTh npuiaoxkeHus U cucreMmsl loT, BbiOupas
MOJIXO/SIINE CEHCOPHBIE YCTPOMCTBA, OMpeAessisl METOAbI epeaay JaHHBIX U peanusys o0paboTKy
JAaHHBIX Ha CTOPOHE ycTpoiicTBa U B oOnake. CTyIEHT JOIKEH YMETh HAacTpauWBaTh W YINPaBIAThH
cerssMu ycTpoiicTB IoT, a Takxke co3/1aBaTh MOJIb30BaTENbCKUE UHTEPRENCH IS B3aUMOIECHCTBHS C
JAaHHBIMU U YIIPABJIEHUS yCTPOUCTBAMHU.

Jloszken BaaaeTh: [IpuMeHeHneM pa3NMuYHbIX TEXHOJIOTHIA U HHCTPYMEHTOB Ul pa3padoTKU
cucrem loT, Bkitouas A3bIKM mporpamMmmupoBanus (Hampumep, Python, JavaScript), ¢ppeliMBopku u
6ubnuoTeku st paboThl C CEHCOPHBIMU YCTPOWCTBAMH M 00JIaYHBIMU cepBUcaMu. CTYIEHT OJIKEH
ObITh B COCTOSIHUM CO3/1aBaTh KoMIUieKcHble cucteMbl [oT ¢ yderom TpeOoBaHuM K
MIPOU3BOIUTENILHOCTH, MAaCIITAOUPYEMOCTH U OE€30MTaCHOCTH.

loT Technology



The aim of the 10T Technology course is to teach students the fundamentals and principles of
the Internet of Things (IoT) and its application in various fields. The course focuses on 10T concepts
and architecture, including sensor devices, data networks, cloud services, and data analytics
applications. Students learn to design, develop and implement loT systems, and also master the skills
of collecting, storing, processing and analyzing data obtained from 10T devices. Ultimately, the goal
of the course is to train specialists capable of creating innovative 10T solutions to improve production
processes, urban infrastructure, healthcare, agriculture and other areas.

As a result of mastering the discipline, the student:

Must know: Basic architecture and operating principles of the Internet of Things (loT),
including sensor devices, data networks (e.g. Wi-Fi, Bluetooth, LoRa), communication protocols
(e.g. MQTT, CoAP) and cloud services for processing loT data. It is also important to have an
understanding of 10T security, including protecting data and devices from cyber attacks.

Must be able to: Design and develop 10T applications and systems by selecting appropriate
sensor devices, defining data transfer methods, and implementing device-side and cloud-based data
processing. The student must be able to configure and manage networks of 10T devices, as well as
create user interfaces for interacting with data and managing devices.

Must own: Using various technologies and tools to develop 10T systems, including
programming languages (e.g. Python, JavaScript), frameworks and libraries for working with sensor
devices and cloud services. The student should be able to build complex loT systems while
addressing performance, scalability, and security requirements.

KoMmnbroTepuik xenijiep Kayincisairi

«KoMnbloTepJaik :Kejijiep Kayincizair» KypcbIHbIH MaKCAThl CTYJICHTTEPre akmapaTThIK
Kayilnci3miK JKoHE SJKEIUIK Kayinci3mik HeriznepiH yipery. Kypc KOMIBIOTEpIK >KeNiepiiH
KayinTepi MeH OCaJAbIKTapblH 3€pTTeyre, COHJai-ak KuOepiiaOdyblUiaap MeEH aKMapaTThIK
Kayinci3mikke TOHETiH 0acka J1a Karepiepil aHbIKTay, aj/IbIH ally jKOHE OJlapFa Kapchl OpeKeT €Ty
onmicTepiH MeHrepyre OarbITTanFad. CTyIeHTTEp OJKEIUIIK WHQPAaKYpbUIBIMHBIH KayillCi3AiriH
Oaranayabl YHpEHEIl >KOHE >JKellapajblK SKpaHAap, aHTUBHUPYCTHIK IpOrpaMMaliblK KamTama,
malysuiasl aHbikTay Kkyhenepi (IDS) sxone enyai Gonapipmay xyienepi (IPS) cusxTsl Kayincizaik
IapanapblH Kojaganysl yiipeneal. CoHbIMEH Katap, Kypc KMOepKayinci3aiK CalachblHIaFbl STUKAIIBIK
acTeKTIJIepAl JKOHE JepeKTep MEH aKMapaTThIK pecypcTapibl KOprayAbl PeTTeHTIH 3aHHAMaHbI
3epTTeyal KaMTHuIbl. HoTukecinae, KypCThlH MaKcaThl — YHBIMIAp/IaFbl KOMITBIOTEPIIIK JKEIIep MEH
aKMmaparThIK O>KYHeNepAiH KayilCI3MIriH KaMmMTaMachl3 eTyre JKoHe aKMapaTThIK KayimlcCi3Mik
MHUUACHTTEPIHIH aJAbIH allyFa KaOU1eTTi MaMaHAapAbl AalbIHAayFa OarbITTalFaH.

KypcTbl 0Ky HITHKeCiHAe OLTiM aTylIbl:

Binyi kepek: KOMIBIOTEPIIIK KENIEP/IH HET13T1 KayllTepl MEH OCATABIKTAPhI, COHBIH 11I1H/E
KbI3MeT KepceTyleH Oac Tapty (DDoS) malGysuinapel, 3usiHABI Mporpammaiapibl MHBEKLUSIAY,
TpauKTI THIHAAY ’KOHE ayTeHTHU(UKaLKs Ma0ybulIapbl CUSKTHI JKalnbl malysln gaictepl. CoHnai-
aK Opanamaysp, BUpTyannsl sxkeke >xenigep (VPN), nepexrepai mmdprnay koHE aHTUBHUPYCTBIK
MIporpaMMaJbIK Kypasl CUSKTBI KayilCi3AiK IMIapanapblH TYCIHY KEpeK.

Hrepyi kepek: Xeninik nHQpaKypblIBIMHBIH Kayilci3lik AeHreiliH Oaranay >KoHe >KyHeHiH
ocaJIbIKTapblHa ayAuT Kyprizy. CTyleHT Kayinci3aikTi 0ackapy 3JIeMEHTTEepiH KOH(pUrypauusiay
KOHE KoJIjay >KOHE Kayilci3liK HMHIUAEHTTEpiHe »ayan Oepy, COHBIH IIIiHAE HWHIUAECHTTEep/l
aHBIKTAY JKOHE Taljay, WHIMISHTTEP/IEH KAIIbIHA KENTipy JKOHE OKWFallapJblH KalTallaHybIH
OonaplpMay YIIiH CTpaTerusiapibl a3ipiuey i 611yl Kepek.

Menrepyi Tmic: sxenunik OpaHamayspriep, madybulasl aHbIKTay >kyHenepi (IDS), enyai
6onasipmay xyienepi (IPS) sxoHe KayinciznikTi Oakpuiay Kypajaaapbl CHSKTBI KETIUIIK Kayilci3Iik
Kypajapbl MEH TEXHOJOTHsUIapblH mHaiinanany. CTyJIeHT YHBIMHBIH KaXeTTUIIKTepl MeH Oiperei



cUmarTamajapbiHa OeifiMenreH KemeH/ i Kayirnci3aik cTpaTerusulapblH o3ipiiey jKOHE KY3ere achlpy
KabiseTi 60JIyBI KEPEK.

be3onacHoOCTh KOMIIBIOTEPHBIX ceTeil

Hean kypca "be3omacHOCTh KOMITBIOTEPHBIX CETEH" COCTOMT B OOYYEHHWH CTYJICHTOB
OCHOBaM 3aIIUThl MHPOpPMAMU U ceTeBol OezomacHocTd. Kypc HampaBiieH Ha M3y4deHHE YIpo3 U
ySI3BUMOCTEH  KOMIIBIOTEPHBIX CeTel, a Takke Ha OCBOEHHE METOAOB OOHapy>KeHus,
NpEeJOTBpAIlICHUsT W pEarupoBaHWs HAa KuOepataku U Jpyrue yrpo3bl  HHPOPMALUOHHOM
6e3omacHocTi. CTyIeHTBl Hay4aTcsl OLEHUBATh YPOBEHb 3alUIIICHHOCTH CETeBON HUH(PPACTPYKTYypHI,
MPUMEHSTH CPE/ICTBA 3AIIUTHI, TAKUE KaK OpaHAMay3pbl, aHTUBUPYCHOE IPOTPaMMHOE 0OecrieueHue,
cucteMbl oOHapyxeHus Brop:kenuit (IDS) u nmpenorBpamnienus sropxkenuii (IPS). Kpome Toro, kypc
TaKKe BKJIIOYACT U3yUEHHE STUYHBIX aCIEKTOB B 00JIACTH KNOEpOE30NacHOCTH U 3aKOHO/IATEIIbCTBA,
PETYIHPYIOMIETO 3alIUTY JTaHHBIX U MH(GOPMAIMOHHBIX pecypcoB. B KoHEUHOM uTOre, LIeTbI0 Kypca
SBIISICTCA TOJTOTOBKA CIEIMATINCTOB, CIIOCOOHBIX OO0ecreYnBaTh OE30MaCHOCTh KOMIIBIOTEPHBIX
cetei M HMHQOPMAIMOHHBIX CHUCTEM B OpraHM3alUsIX U [PEAOTBpAlaTh  WHIMACHTHI
MH(POPMAIIMOHHOHN 0€30MaCHOCTH.

B pe3yJsibTaTe 0cBOeHUsI JUCHUILIMHBI CTY/I€HT:

Jlos:ken 3HaTh: OCHOBHBIE YIpo3bl U YS3BUMOCTH KOMIIBIOTEPHBIX CETEW, BKIHOYast
TUMMYHBIE METOJbl aTak, TaKkWe KakK araku oTkaza B oOcmyxuBanuu (DDoS), BHeapenue
BPEIOHOCHBIX MpOrpamm, nepexsBaT Tpaduka U aTaku Ha ayTeHTH(UKanuioo. Takke HeoOXoIuMo
MMETh MPEACTABICHUE O CPEACTBAX 3AIIMTHI, TAKUX KaK OpaHAMAay’3pbl, BUPTYaJbHbIC YaCTHBIE CETH
(VPN), mmdpoBanne JaHHBIX U aHTUBUPYCHOE IPOTPaMMHOE 00ecTIeYeHNE.

JosxkeH ymeThb: OlLieHUBaTh YPOBEHb OE30MaCHOCTH CETeBOM MH(PACTPYKTYPHI U MPOBOIUTH
ayJIUT CUCTEMbI Ha IpeaMeT ys3BUMocTeil. CTyIeHT AOKEH YMETh HacTpauBaTh U IMOJAJIEPKUBATH
CpEICTBa 3alllUThI, a TAK)KE pearupoBaTh Ha WHUUACHTHI 0€30MacCHOCTH, BKIIOYasi OOHApyKEHUE H
aHaJM3  WHIMJCHTOB, BOCCTAHOBJICHHWE TIOCIE€ HWHIHUJAEGHTOB W  pa3pabOTKy  CTpaTerui
MPeIOTBPALLEHHUS TOBTOPHBIX HHIIUICHTOB.

Jlosken BJaagerb: [IpuMeHeHMEM HHCTPYMEHTOB M TEXHOJOTMHM Juisi obecrnieueHus
0€30MacHOCTH ceTel, TaKuX Kak ceTeBble OpaHAMayspbl, CUCTeMbl 0OHapysxeHus Bropxenuit (IDS),
cucteMmbl npepoTBpaimieHus Bropxkenuil (IPS) m cpencrBa monuropunra 6e3zomacHoctH. CTyAeHT
JIOJKEH OBITh criocoOeH pa3pabaThiBaTh U PEaTM30BbIBATh KOMIUIEKCHBIE CTPaTerM 0€30MacHOCTH,
a/IalITHPOBAHHBIE K TOTPEOHOCTSIM U YHUKAJIBHBIM XapaKTEPUCTUKAM OpraHU3aliu.

Computer network security

The aim of the Computer Network Security course is to teach students the basics of
information security and network security. The course is aimed at studying the threats and
vulnerabilities of computer networks, as well as mastering methods for detecting, preventing and
responding to cyber attacks and other threats to information security. Students will learn to assess the
security of a network infrastructure and apply security measures such as firewalls, antivirus software,
intrusion detection systems (IDS) and intrusion prevention systems (IPS). In addition, the course also
includes the study of ethical aspects in the field of cybersecurity and legislation governing the
protection of data and information resources. Ultimately, the goal of the course is to train specialists
capable of ensuring the security of computer networks and information systems in organizations and
preventing information security incidents.

As a result of mastering the discipline, the student:

Must know: Basic threats and vulnerabilities of computer networks, including common
attack methods such as denial of service (DDoS) attacks, malware injection, traffic eavesdropping,
and authentication attacks. You also need to have an understanding of security measures such as
firewalls, virtual private networks (VPNS), data encryption, and antivirus software.



Must be able to: Assess the security level of network infrastructure and audit the system for
vulnerabilities. The student must be able to configure and maintain security controls and respond to
security incidents, including detecting and analyzing incidents, recovering from incidents, and
developing strategies to prevent reoccurrence of incidents.

Must own: Using network security tools and technologies such as network firewalls,
intrusion detection systems (IDS), intrusion prevention systems (IPS), and security monitoring tools.
The student must be able to develop and implement comprehensive security strategies tailored to the
needs and unique characteristics of the organization.

AKnaparTbIK Kayincizaik Herizaepi

«AKnaparThiK Kayincisaik Heri3epi» KypCbIHBIH MaKcaThl — aKIapaTThIK KYHeIepaiH
Kayinci3airii KamTamachl3 eTYIIH HeTi3ri NpUHIUNTEpl MEH oJicTepi, oJapiblH KayinTtepi MeH
TOYEKENIKTepl, COHJAM-aK aKmaparThl KOpPFAyIblH HETi3ri Imapajapbl Typasibl  TYCIHIK
KajbinTacTelpy. OKy OapbIChIHIA CTYACHTTEP OCAIABIKTAp/bl aHBIKTAY, KayINCi3iK UHIUACHTTEPIiHE
OpPEKeT €Ty JKOHE aKmapaTrThlK KayilnCi3MIKTIH HETi3Tl KYpalJapblH IMaijnanaHy OoibIHIIA
MPAKTUKAJIBIK JaFAbpuiapasl MeHrepeni. Kype COHbIMEH KaTap aKmapaTThIK KayilCi3[IiK calachlHAa
CBIHM OWJIayJbl JKOHE HETI3JIeNTeH IemiM KaObuiiay KaOlaeTiH aambiTyFa OarbiTTanrad. Kypc
aKMaparThIK KayilCi3MiK TOoyeKelaepiH THiMII Oackapa anaTblH JKOHE 3aMaHayd aKIapaTThIK
Kyhenepaeri akmapaTThlH TYTACTBIFbIH, KYMHSUIBUIBIFBIH JKOHE KOJDKETIMILUIITIH KamMTaMachl3 eTe
aJIaThIH OLTIKTI MaMaHAapAbI JaspiayFa OarbITTaIIFaH.

Kypetbl oKy HOTHKECiHE OiTiM anylbI:

Binyi kepek:

- AKMapaTThIK Kayilnci3[iK KayinTepiHiH Heri3ri Typiepi, COHBIH iIIiHIE BUPYCTap, 3USHIIBI
porpamMmarap, eIk AeHreleri madybuIaap KoHe dIeyMETTIK HHKCHEPHUSI.

- JepexTepai Kopray YIIiH opTypial mudpray xkoHe ayTeHTH(PHUKAIUS OAICTEPIHIH KYMBIC
MPUHIUTITEPI.

- AKmapaTka KOJ XKeTKi3yAl 0acKapy/IbIH HEri3rl MPUHIUNTEP] KOHE KOJ KETKi3yIi O6ackapy
MEXaHU3MIEPi.

Hrepyi kepek:

- AKnapatrThIK KYHeJIepaiH Kayirnci3[IiK JeHTeiiH Oarayiay >KOHE BIKTUMAaJ OCAJJIBIKTAPIbI
aHBIKTAY.

- Bpanamaysp, aHTHBHPYCTBHIK NpPOTpaMMANBIK KaMmTaMa »OHE MOHHTOPHHT JKyHenepiH
OpHATY[BI KOCa allFaH/ia, aKMapaTThIK KayilcCi3iK CTpaTerusuIapbiH 931piiey KOHEe eHT13y.

- Kayincizaik oxuramapeiHa »xayan Oepy, HHIMACHTTEPJl 3epTTey >KoHE IaldybuigapaaH
KeliH >xyHlenepiH *KYMBIChIH KaJlblHa KENTIpy.

Menrepyi Tuic:

- ocaJjbIK CKaHepyepi, malybulasl aHbIKTay >Kyhenepi (IDS) »xone enyni Oomnnsipmay
xyhenept (IPS) cuskrbl ocaniplKThl Tajngay KoHE KAyllCI3MIKTI Oakpulay Kypajigapbl MeEH
TEXHOJIOTUSIIAPHI.

- ¥YilbIMaa Kayimnci3fiKk cascaThlH 933ipJey >KOHE OJlap/blH CaKTaJIyblH KamMTaMachl3 €Ty
JaFIbLIapHhI.

- Mynaneni TtapantapMeH THIMAI OallaHBIC JKOHE NalAaNaHyIIbUIApIbl aKHIapaTThIK
Kayinci3aik epexxenepi OOUbIHIIA OKBITY.

OcHOBBI HH(POPMALMOHHOMH 0€30I1ACHOCTH

Heap kypca "OcHOBbI MHPOpPMAIIMOHHOW Oe3omacHOCTH" 3akirodaercs B (OpMHUPOBAHUU
MMOHUMAHUS OCHOBHBIX MPHUHIIUIIOB W METOJ0B OOecTedeHrus] 0e30macHOCTH WH(OPMAIMOHHBIX
cucTeM, 00 UX Yrpo3ax U pHCKax, a Takke 00 OCHOBHBIX MEPOIPHUATHSIX IO 3amuTe nHpopMaiuu. B
X0Jle OOy4YeHHUs CTYJEHTHI OBJIAJICBAIOT MPAKTHUYECKHUMH HABBIKAMH IO BBISBICHUIO YSI3BUMOCTEH,
pearupoBaHHMI0O HAa WHIUICHTHI O€30MacHOCTH U MPUMEHEHHIO OCHOBHBIX MHCTPYMEHTOB 3alllUTHI



uHpopmanuu. Kypc Taxke HampaBiieH Ha pa3BUTHE KPUTUYECKOTO MBIIUICHUS U YMEHHUS IPUHUMATD
000CHOBaHHBIE pelIeHUs B 001acTH HHGOpMaIMOHHON Oe3omacHocTH. Kypce HaleneH Ha oATOTOBKY
KBaJM(HUIMPOBAHHBIX  CHEIHATUCTOB,  CIOCOOHBIX  A(PQPEKTUBHO  YIPaBIATH  PUCKAMHU
nHGOpMALlMOHHOM Oe30macHOCTM M o0ecrneuyuBaTh LEJOCTHOCTb, KOH(PUICHUMATBHOCTh U
JOCTYITHOCTh HH(OPMAIIUHN B COBPEMEHHBIX HHPOPMALIMOHHBIX CUCTEMAX.

B pe3yabTate 0CBOCHHUS AMCHUILINHBI CTY/ACHT:

JlokeH 3HATD:

- OCHOBHbIE TUIIBI YTPO3 UHPOPMALMOHHON 0€30MacHOCTH, BKJIIOUYAsi BUPYChI, BPEIOHOCHOE
10, araku Ha ceTeBON ypOBEHb U COLUAIBHYIO HHKEHEPUIO.

- [IpuHuunel paboThl pa3IMYHBIX METOAOB HMIM(POBAaHUSA M AyTEHTU(GUKALMM Ul 3aLUThI
JTAHHbIX.

- OCHOBHBIE NPUHLMIIBI YNPABIECHUS JIOCTYNIOM K HH(pOpPMAlMM M MEXaHU3Mbl KOHTPOJIS
J0CTyTa.

JomKeH ymMeTh:

- OueHuBaTh ypOBEHb 0€30MACHOCTH WH(POPMALMOHHBIX CHUCTEM M  OIPEICIATh
NOTEHIHAJIbHBIE YS3BUMOCTH.

- PaspabaTpiBaTh W  peaqu30OBBIBaTH CTpaTeruud obOecredeHuss HMH()OPMAITMOHHON
0e30IacHOCTH, BKJIIOYasi HACTPOIKY OpaHaMay3poB, aHTuBHUpycHoro 110 u cucteM MOHUTOpPUHTA.

- PearupoBarh Ha HMHIUAEHTHI OE30MIACHOCTH, MPOBOIUTH paccielOBaHUE WHIMICHTOB M
BOCCTaHaBJIMBaTh pab0OTOCIOCOOHOCTh CHCTEM I1OCIIE aTak.

JloJKeH BhaJieTh:

- HHcTpyMeHTaMM UM TEXHOJOTMSAMH JJIs aHaiM3a YSA3BUMOCTE M MOHHUTOpPHUHIa
0€30MaCHOCTH, TaKMUMHU KaK CKaHEephl YS3BHUMOCTEW, cUCTeMbl oOHapykeHUs BropkeHuit (IDS) n
crcTeMbl ipefoTBpalieHus Bropxkenuit (IPS).

- HaBpikamu pa3paOOTKM TOJUTHUK O€30MacHOCTH M OOECIEeUYeHUsT UX COOJIIOJCHHS B
OpraHu3aIMH.

- Db dexkTuBHON KOMMYHHKAIMEH C 3aWHTEPECOBAHHBIMH CTOPOHAMH W OOYy4YeHHEM
10JIb30BaTesel paBuIaM 6€3011aCHOCTH HH(POPMALIHH.

Fundamentals of information security

The aim of the course "Fundamentals of Information Security" is to develop an understanding
of the basic principles and methods of ensuring the security of information systems, their threats and
risks, as well as the basic measures for protecting information. During the training, students acquire
practical skills in identifying vulnerabilities, responding to security incidents and using basic
information security tools. The course is also aimed at developing critical thinking and the ability to
make informed decisions in the field of information security. The course is aimed at training
qualified specialists who can effectively manage information security risks and ensure the integrity,
confidentiality and availability of information in modern information systems.

As a result of mastering the discipline, the student:

Must know:

- Main types of information security threats, including viruses, malware, network layer
attacks and social engineering.

- Operating principles of various encryption and authentication methods to protect data.

- Basic principles of information access management and access control mechanisms.

Must be able to:

- Assess the level of security of information systems and identify potential vulnerabilities.

- Develop and implement information security strategies, including setting up firewalls, anti-
virus software and monitoring systems.

- Respond to security incidents, investigate incidents and restore systems to functionality after
attacks.

Must own:



- Tools and technologies for vulnerability analysis and security monitoring, such as
vulnerability scanners, intrusion detection systems (IDS) and intrusion prevention systems (IPS).

- Skills in developing security policies and ensuring their compliance in the organization.

- Effective communication with stakeholders and training users on information security rules.

B¥J’ITTLI TEeXHOoJ0rusJjiap

KypcTbin MakcaTbl — OYJITTBI €CeNTeyIep TEXHOJOTUSIIAPBIHBIH Maiia O0Iysl, JaMybl KOHE
KOJIIAHBUTYBl Typajbl HETI3rl MomMeTTepai Oepy, OWITTHI ecenTey MOJENbACPiHIH HETi3ri
apTHIKIIBLIIBIKTAPBI MEH KEMIILTIKTEPiH jKOHE OJIap IbIH HETi31H/Ie YCHIHBIIATHIH MISIIIMAEP Il Talaay.

KypcTbl 0Ky HOTHIKeCiHAE 0iTiM ajymibl:

Binyi Tuic:

— OWJITTBI TEXHOJIOTUSIIAPIBIH MAaKCATTapbl MEH MiHAETTepl

— OWITTHI KeIIipy YIIiH aJFblIapTTap

— OWITTHI TEXHOJIOTUSUIAP/IBI JAMBITYIBIH HET13T1 TYXKbIpbIMIaMaliapbl, QyHKIHIIAPbI XKOHE
TEH/ICHIUSIIAPHI

— OWIT apXUTEKTYPACBIHBIH TYpPJIEpi

Hrepyi THic:

— OyITTapra TachIMaldy THIMAIPEK aBTOMATTaHIBIPBUIFAH JKOHE OW3HEC-TPOIeCTep/i
aHBIKTAY

— OWITTHI TEXHOJIOTUSUIIAP IBI TTAiiIaTaHy IbIH BIKTUMAJI TOYEKeIepiH Oaranay

— OWITTHI TEXHOJIOTHUSIIAPFA KOIUTYIH OHTAHIBI CTPATErHACHIH TaHIAY

Memnrepyi Tuic:

— Oyitrapnarsl OaraapiaaManslK JKyHenepaiH KYHbIH Oaranay oJicTepi

— OWITTHI TEXHOJIOTHSUIApIBI MaiifanaHy OOWBIHIIA KOMIAHHSHBIH LIBIFY CTPATETHSCHIH
a3ipiey aaicrepi

O0J1aYHbBIe TEXHOJIOTMH

Heab kypca

Hean kypca nath 6a30BbIE CBEJECHUS O MOSBICHUH, Pa3BUTUN U UCIIOJIb30BAaHUU TEXHOJIOTHA
00JauHBIX BBIYHMCICHUN, aHAIM3UPOBATh OCHOBHBIE TPEUMYINECTBA M HEIOCTaTKH MoOJIeei
00JTaYHBIX BBIYUCIICHUN U TIPEJIaraeMbIX Ha UX OCHOBE PEIICHHUI.

B pe3yabTare 0CBOCHUSI AMCHMIINHBI CTYICHT:

JlokeH 3HATH:

— IIEJU ¥ 3a7a4¥ 00JIAUHBIX TEXHOJIOTHIA

— TIPENNOCHUIKH MUTPAILIUU B 00JIaKa

— OCHOBHBIE TTOHATHUS, QYHKIIMHA U TEHJICHIIMN Pa3BUTHS O0JTaUYHBIX TEXHOJIOTHI

— BUJBI 00JIAYHBIX APXUTEKTYP

JLlo17KeH yMeTh:

— BBISBIISATH ABTOMATU3HPOBAaHHBIE U OM3HEC-TIPOIIECCHI, KOTOpbIe () PEeKTUBHEE TEPEHECTH B
oOiraka

— OIICHWBATh BO3MOKHBIE PUCKH MCTIOIBb30BaHUs 00JaYHBIX TEXHOJIOTHUI

— BBIOMpATH ONTUMAJTIFHYIO CTPATETHUIO MIEpPex0/ia Ha 00IaYyHbIe TEXHOJIOTUH

JoakeH BiaageTh:

— METOJIaMH OIEHKH CTOMMOCTH PabOThI MPOTPAMMHBIX CHCTEM B O01aKax

— METOJlaMH pPa3pa0OTKH CTPATETHH BBIXOJa KOMIIAHUM Ha WCIOJIb30BAaHUE OOJAYHBIX
TEXHOJIOT Ui

Cloud technologies



The aim of the course
The purpose of the course is to provide basic information about the emergence, development
and use of cloud computing technologies, to analyze the main advantages and disadvantages of cloud
computing models and the solutions offered on their basis.
As a result of mastering the discipline, the student:
Must know:
goals and objectives of cloud technologies
preconditions for cloud migration
basic concepts, functions and trends in the development of cloud technologies
types of cloud architectures
Must be able to:
— identify automated and business processes that are more efficient to transfer to the clouds
— assess the possible risks of using cloud technologies
— choose the optimal strategy for moving to cloud technologies
Must own:
— methods for estimating the cost of software systems in the clouds
— methods for developing a company's exit strategy for the use of cloud technologies

PoGoToTexHUKAJBIK KyHesiep

Kyperbin MakcaThbl

Cryaentrepai poOOTTHI Xy#enepai 6ackapyablH KOJIaHOAbl OaFaapiaMalibIK MISHIiMaIepiH
93ipJIeyAiH HETI3T1 YFBIMIApbIMEH, KYPBUIBIC 9/IiCTepIMEH, KYpalJapbIMEH TaHBICTBIPY.

KypcTbl 0Ky HOTHKeciHae OlTiM amylibl:

Binyi Tuic:

- optyp:i tunteri PTC KypbUIbIMEL;

- MEKPOKOHTPOJUICPJIEP/IIH epEKIIETIKTEepI;

- PTC Gackapy cxemanapblH 931pJiey 9JIiCTepi;

- anmapaTtThIK HHTepdencTep;

Hrepyi Tuic:

- KosigaHOanbl OarapiaaManblK KaMTaMachl3 €Ty Il 931piiey opTajapblHa )KYMBIC iCTey;

- nepruepUsIIBIK KYPBUIFBLIAPIEI MUKPOKOHTPOJLIEPIIEPTe KOCY;

- pOOOTTHI KaIlIBIKTaH OacKapybl OpbIH/IAY;

- TEXHUKAJIBIK IIaPTTap/Ibl €HTi3Y

Memnrepyi Tuic:

- aBTOMATTaHBIPYAa MUKPOKOHTPOJUIEPIIEPIi KOJIaHy;

- PTC 6ackapy KypbUIFbUIapbIHBIH HET13T1 KypaMaac OemikTepi;

- PTC namy nepcrnekTuBanapsl Typaibl;

- POOOTTHIK XKYHeneperi MHTEeJUIEKTyal bl TEXHOJIOTUsIap;

- PTC xo0anay sgicrepi;

PobGoToTexunueckue cucTreMbl

ean kypca
O3HakOMJIEHUE CTYJIEHTOB C OCHOBHBIMM  TMOHSTHSIMH, METOJAMH  IOCTPOCHHS,

MHCTPYMEHTaMH  pa3pabOTKU  MPUKIAJAHBIX  MPOTPAMMHBIX  pEHIEHHH Ui YIpaBJICHUS
POOOTOTEXHUUECKUMHU CUCTEMAM.

B pe3yabTare u3ydyenus Kypca odyuyawuiuiicsi 0yaer:

JlokeH 3HATD:



- ctpykrypy PTC pasnuuHbIX TUIIOB;

- 0COOEHHOCTH MUKPOKOHTPOJIJIEPOB;

- MeTO/1bl pa3paboTku cxeM ynpasieHus PTC;

- annapaTHble HHTep(eichl;

Jlo13KeH yMeTh:

- paboTaTh B cpeliax pa3pabOoTKU MPUKIATHOIO IPOrPaAMMHOI0 00ECIIEUEHHUS;
- OJIKJTIIOYATh MepU(epuitHbIe YCTPOWCTBA K MUKPOKOHTPOJLIEpaM;

- BBINOJIHATH AUCTAHLIMOHHOE yIpaBJIeHUE pOOOTOM;

- pealn30BbIBaTh TEXHUUECKOE 3aJJaHUE

JoakeH BiaageThb:

- MCII0JIb30BAHUH MUKPOKOHTPOJUIEPOB B ABTOMATHUKE;

- OCHOBHBIX KOMITIOHEHTaX ycTpoicTB ynpasieHus PTC;

- 0 nepcuektuBax paszsurusa PTC;

- HHTEJUIEKTyaJIbHBIX TEXHOJIOTUAX B POOOTOTEXHUYECKUX CUCTEMAX;
- Merogax npoektupoBanus PTC;

Robotic system

The aim of the course

Familiarization of students with the basic concepts, construction methods, tools for
developing applied software solutions for controlling robotic systems.

As a result of mastering the discipline, the student:

Must know:

- structure of RTS of various types;

- features of microcontrollers;

- methods for developing RTS control schemes;

- hardware interfaces;

Must be able to:

- work in application software development environments;

- connect peripheral devices to microcontrollers;

- perform remote control of the robot;

- implement technical specifications

Must own:

- the use of microcontrollers in automation;

- main components of RTS control devices;

- on the prospects for the development of the RTS;

- intellectual technologies in robotic systems;

- RTS design methods;

CeHCOPJILIK TEXHOJOTrUuslJiap

"CeHCOpJIbIK TEXHOJOTUSJIAP" KyPChIHBIH MAKCAThI CTY/IEHTTEPre SPTYPJIl 3EPTTEY JKIHE
OHEPKACII cajajapblH/la CEHCOPIBIK Kyienepai »obanay, 93ipiey *oHE KOJAAaHy YILIH KaXeTTi
MPUHLMIITEPAl, SAICTEp MEH Kypalgap[bl TEpeH TYCIHyIl KaMTamachl3 €Ty OOJIbIl TaOblLIajabl.
CryneHTTepre ceHCopaapAbIH OpTYPIIl TYPIEPiHIH KYMBIC €peKILIeTKTepiH, COHBIH 1IIiH/IE OJIap IbIH
(U3MKAIBIK KYMBIC TIPUHIUIITEPiH, TEXHUKAIBIK CHITATTaMaJIapbiH KOHE OPTYPJIi KYPBUIFBUIAD MEH
KyHenepre UHTErpalys IPUHIUITEPIH TePeH 3epTTeyre MyMKiHaik oepineai. CoHbIMEH Kartap, Kypc
CTYJIGHTTEpre CeHcopapAbl OacKapy, aJIbIHFaH JEePEKTEPAl OHJLY KoHE allbIHFaH aKmapaTr HETi31H/e
mienriM  Kabbuliay YUIIH [porpaMMaiblK KaMTaMaHbl d3ipJiey >KoHe OHTaislaHAbIpy OOMBIHIIA
MPAKTUKAJIBIK JaFabUIapasl YebiHambel. Kype aschbiHIa CTYJEHTTEp CEHCOPJBIK XKYHenepre KaThICThI
03BIK 9JIiICTEP MEH TEXHOJIOTHIAP/IbI, COHBIH IIIIHAE KATUOPIEY/IiH, JHEPTUSHBI 0aCKapyIbIH, OJIICY



TOIIITIH KAKCApTYAbIH KOHE WIYAbl a3alTyIbIH OpPTYpiAl omictepi yipeneni. Onap coHpmaii-ax
CEHCOPJIBIK JKEJIUIep MEH KyWenepai kolajaylblH HEri3iepiMeH, COHBIH IMIHAE CEHCOpIapIbIH
OHTAiNIbl KOH(UTYpaLMACHIH TaHAAy, OJIapbl KEHICTIKKE OpHAIACTBIPY KOHE CEHCOpiap MEH
0ackapy KYpbUIFbLIapbl apachlHIa JEPEKTep aaMacyAbl OHTAWIaHIBIPY MOceNeIepiMEH TaHbICA/Ibl.
CaiipIll KeNreHie, KypcTblH MaKcaThl CTYACHTTEPIe CEHCOPIIBIK TEXHOJIOTUSIAP TYPajbl TEOPHUSIIBIK
OlmimM Oepy FaHa eMec, COHBIMEH KaTap OJIapAbIH CEHCOPJIBIK JKYHenep i HaKThl XKaFaanaapaa a3ipiey
MEH KOJIaHyMeH OailIaHBICTBI KYpIENi MoceleNepii COTTI MIemy YHIH KaXeTTI MPaKTUKAJIBIK
JaFAbUIap MEH MHXKEHEPIIIK Oiy1ay 1bl JAMBITY OOJIBIN TaObLIabI.

KypcTbl 0Ky HoTHKeciHae OLTiM amylibl:

Binyi kepek:

- MEXaHUKAJBIK, ONTHUKAIBIK, 3JCKTPIIK >KOHE XUMUSUIBIK OpPTYPJI THUMTEril NAaTUYUKTEPIiH
YKYMBICBIHBIH HET13T'1 IPUHIIUIITEPIH.

- eJIIey AMAINA30HbI, JAJIK, aXKBIPATBIMIBUIBIK, >KBUIJAMIBIK JKOHE KyaT TYTHIHY CHSKTHI
CEHCOPJIAp/IbIH TEXHUKAJIBIK CUIIaTTaMaJIapbIH.

- TATYUKTEP/i OpTYPJIi KYPBUIFBUIAP MEH XKylenepre OipikTipy MPUHLIMITEP], COHBIMEH KaTap
JATYUKTEP apachlHAArbl )KYMBICTBI CHHXPOH/JIAY KOHE YHIIECTIPY 9[IICTEpiH.

Hrepyi kepek:

- JQMJIK, KbUITAMJIBIK, KyaT TYTBIHY KoHe 0acKa mapameTrpiiepre KOMbLIAThIH TaJlalTapiabl
€CKepe OTBIPBIN, HAKTHI TAIICBIpMaJIap YIIiH KOJAIIBI CEeHCOpIap bl TaHIAY.

- ceHcopiapAbl 0ackapyfa, oJapAaH ajlblHFaH JepeKTep/l KUHayFa, OHIeyre )KoHe TajjiayFra
apHaJFaH MPOrpaMMaIbIK KAMTAMAaHBI 931pJiey KoHE KOHPUTypaIusay.

- JATYUKTEPJCH aJbIHFaH JEpeKTep/l Tajjay >KOHE COHBIH HeEri3iHJe, MbICalbl, KOpLIaFraH
OpTaHbl MOHUTOPHHTLIEY *oHE Oakpliay HeMece OHIIPICTIK MpoIecTi 0acKapy cajachblHIa THICTI
menrimMaep Kaopuiaay.

Memnrepyi Tuic:

- TJIJIT MEH TYPaKTBUIBIFBIH JKaKcapTy YILIIH CeHCOpap/bl KaauOpiey *oHe OHTalIaHbIpy
omicrepi.

- CEHCOpJIapJblH  OHTaWiabl  KOHQUI'YpalUsChIH  TaHJIAy[Jbl, OJapJbl  KEHICTIKTE
OpHANaCTBIpyIbl JKOHE oONlap MeH 0OacKka KYpBUIFBUIAD apachlHIa JAEPEKTep  ajIMacy.ibl
YHBIMAACTBIPYABI KOCA allFaH/ia, CEHCOPJIBIK XKYHenepi skodanay JaFbliapsl.

- ®@HEPKACII, MEIUILIMHA, aBTOMOOMIIb ©HEPKAC1Ol, pOOOTOTEXHHKA KOHE T.0. CHUSKTHI SpTYpIIl
cajajiap/la CEHCOPJIBIK TEXHOJIOTUsIapAbl KOJJaHyMeH OaiaHbICTBl MPaKTHKAJIBIK Mocenesepi
nienry Kaoineri.

CeHcopHbIe TEXHOJIOTHH

Hean kypca "CeHCOpHBIE TEXHOJIOTHH'' COCTOUT B OOECIEUEHWU CTYACHTOB TIITyOOKHM
MOHMMAaHUEM TPUHIUIOB, TEXHHUK W WHCTPYMEHTOB, HEOOXOIUMBIX [UIsi TPOEKTUPOBAHUS,
pa3pabOTKM U TPUMEHEHHS CEHCOPHBIX CHCTEM B Pa3HOOOpPA3HBIX O0JACTSIX MCCICIOBAHUN WU
npoMblieHHOCTH.  CTyeHTaM  MPEeAOoCTaBisIeTCsl  BO3MOXKHOCTh — YIAYOJEHHOTO — M3Y4YEHHS
cnenuduky paboThl Pa3TUYHBIX THUIIOB CEHCOPOB, BKJIIOUAs MX (PU3WUYECKHE MPUHIIUIBI JTEUCTBUS,
TEXHUYECKHE XapaKTePUCTHKU M TPUHIUIBI WHTETPAIMM B pPa3lW4YHbIE YCTPOWCTBA U CHUCTEMBI.
Kpome Toro, kypc mpenocTaBisieT CTyIeHTaM MPAKTUYECKUE HABBIKU IO Pa3pabOTKe W ONTUMH3AIUN
MPOrPaMMHOTO OOecTieueHusl A7l YIPaBJICHUS CEHCOpaMH, OOpaOOTKM TOTYy4YaeMbIX NAHHBIX H
MPUHATHS PEIICHW Ha OCHOBE MONy4eHHOW uH(popMannu. B pamkax Kypca CTyIEHTBI TaKke
M3Yy4yaloT MEpPEeAOBbIE METOAbl M TEXHOJIOTHH, CBSI3aHHBIE C CEHCOPHBIMM CHCTEMaMH, BKJIOYas
pa3IUyHbIE METOJMKH KaTuOPOBKH, YMPABICHHUS JHEPTOMOTPEOSICHUEM, YIyUYIIEHUS TOYHOCTH
U3MEPEHUN U CHUXKEHUS YpPOBHS IIYMOB. OHHM TaKke 3HAKOMATCS C OCHOBAMM IMPOEKTUPOBAHUS
CEHCOPHBIX CETeW M CHCTEM, BKJIOYas BOMPOCHI BHIOOpA ONTHMAIBLHONW KOH(HUTYpalMu CEHCOPOB,
pasMelieHusi UX B MPOCTPAHCTBE U ONTHMH3AIMM OOMEHa [aHHBIMU MEXJIy CEHCOpaMH U
VIPaBJISIOMIMMHA  YCTPOMCTBAaMU. B KOHEYHOM HWTOTe, IENbI0 Kypca SBISETCA HE TOJIBKO
MPEAOCTABICHUE CTYJIEHTAM TEOPETUYECKHX 3HAHMM O CEHCOPHBIX TEXHOJIOTHSX, HO U pa3BUTHUE Y



HUX MPAKTUYECKUX HABBIKOB U MH)KEHEPHOT'O MBINIICHHSI, HEOOXOIUMBIX JJIs yCIECITHOTO PEIICHHUS
CIIOXKHBIX 3a/lay, CBSI3aHHBIX C Pa3pa0OTKOM W TPHUMEHEHHEM CEHCOPHBIX CHCTEM B PEabHBIX
YCIIOBHUSIX.

B pe3yibTare 0CBOEHHUSI TUCHMIIMHBI CTY/I€HT:

JlomKeH 3HaTh:

- OCHOBHBIC TPHHIUIBI PabOTHI Pa3IMYHBIX THUIIOB CEHCOPOB, BKIIOYAs MEXaHUYECKHUE,
ONTUYECKHUE, JIEKTPUUECKHE U XUMUUYECKHE.

- TexHWUYecKHe XapaKTEPUCTUKH CEHCOPOB, TaKME KakK JWana3oH H3MEpPEHUH, TOYHOCTH,
paspelieHue, CKOpocTh U SHEPronoTpeOIeH e,

- [IpyHIMIIBI UHTETPAIIUK CEHCOPOB B PA3JIMYHBIC YCTPOMCTBA U CHCTEMBI, a TAKKE METOIbI
CHUHXPOHHU3AIIMH U COTJIACOBAHMS pabOTHI MEXIY CEHCOpPaMH.

JomKeH ymeTh:

- BriOupaTe mogxopasiiuMe CEHCOPHI il KOHKPETHBIX 3aJlad, yYUThIBask TPeOOBaHUS TIO
TOYHOCTH, CKOPOCTH, SHEPTOMOTPEOJIECHUIO U IPYTUM TTapaMeTpaM.

- Pa3pabaTpiBaTh W HacTpauBaTh MPOrPaMMHOE OOECIICUCHHE ISl YIPABICHUS CEHCOPaMH,
cOopa, 00pabOTKM M aHAIM3a TaHHBIX, TOJTYYEHHBIX OT HUX.

- IlpoBoauTH aHaMU3 MAHHBIX, MOJYYEHHBIX OT CEHCOPOB, U MPUHUMATh HA OCHOBE 3TOTO
aJICKBaTHBIC PEIICHUs, HAPUMEP, B 00JIACTH MOHUTOPUHITA U KOHTPOJIS OKPYKArOUIEH Cpeibl WITH
yIIpaBJIeHUs TPOU3BOACTBEHHBIMU IIPOLIECCAMH.

JloJDKeH BIajeTh:

- MetonamMu KanuOpOBKM M ONTUMH3ALMKA CEHCOPOB JUIsl YJIYYIICHHS WX TOYHOCTH H
CTaOMIIBHOCTH.

- HaBbikamMu NpPOEKTUPOBAHUS CEHCOPHBIX CHUCTEM, BKJIIOYas BBIOOP ONTHUMAIbHOU
KOH(UTYpaIMi CEHCOPOB, pa3MElIeHHEe WX B IMPOCTPAHCTBE M OPraHHU3aII0 OOMEHA JaHHBIMH
MEXTy HUIMH U JPYTHMH yCTPOUCTBAMH.

- VYMeHHEM pemarh NPAKTHYECKHUE 3a7add, CBSI3aHHBIE C IPUMEHCHHEM CEHCOPHBIX
TEXHOJIOTUH B Pa3IMYHBIX O00JACTSIX, TaKUX KaK MPOMBIIUICHHOCTh, MEIUIIMHA, aBTOMOOMIIbHAS
MIPOMBIIIJIEHHOCTh, POOOTOTEXHHUKA U IPYTHE.

Sensor technologies

The aim of the Sensor Technologies course is to provide students with a thorough
understanding of the principles, techniques, and tools needed to design, develop, and apply sensor
systems in a variety of research and industrial fields. Students are given the opportunity to in-depth
study the specifics of operation of various types of sensors, including their physical principles of
operation, technical characteristics and principles of integration into various devices and systems. In
addition, the course provides students with practical skills in developing and optimizing software for
controlling sensors, processing received data and making decisions based on the information
received. As part of the course, students also learn advanced techniques and technologies related to
sensor systems, including various techniques for calibration, energy management, improving
measurement accuracy and noise reduction. They also learn the fundamentals of sensor network and
system design, including how to select the optimal sensor configuration, place them in space, and
optimize data exchange between sensors and control devices. Ultimately, the goal of the course is not
only to provide students with theoretical knowledge of sensor technologies, but also to develop in
them the practical skills and engineering thinking necessary to successfully solve the complex
problems associated with the development and application of sensor systems in real-world
environments.

As a result of mastering the discipline, the student:

Must know:

Must be able to:

Must own:

Must know:



- Basic principles of operation of various types of sensors, including mechanical, optical,
electrical and chemical.

- Technical characteristics of sensors, such as measurement range, accuracy, resolution, speed
and power consumption.

- Principles of integration of sensors into various devices and systems, as well as methods of
synchronization and coordination of work between sensors.

Must be able to:

- Select suitable sensors for specific tasks, taking into account the requirements for accuracy,
speed, power consumption and other parameters.

- Develop and configure software for managing sensors, collecting, processing and analyzing
data received from them.

- Analyze data received from sensors and make appropriate decisions based on this, for
example, in the field of environmental monitoring and control or production process management.

Must own:

- Methods for calibrating and optimizing sensors to improve their accuracy and stability.

- Skills in designing sensor systems, including choosing the optimal configuration of sensors,
placing them in space and organizing data exchange between them and other devices.

- Ability to solve practical problems related to the use of sensor technologies in various fields,
such as industry, medicine, automotive industry, robotics and others.

TaOuru Tinaepai enaey

Kyperbin MakcaTbl: byl KypcThlH MakcaThl CTYJEHTTEpre 3aMaHayd oJicTep MEH
TEXHOJIOTHSUTAP/IbI KOJIJaHa OTBIPHIN, TaOuFu Tinai enaey Heriznepin (Natural Language Processing,
NLP) oxpeity Oonbmn TaObutambl. Kypc NLP camacelHmarbsl HETi3ri YFBIMAAPIBI, OIICTEP MEH
KypaJgapael TYCIHYII NaMBITyFa, COHJAW-aK MOTIHJIK JEPEKTEPMEH JKYMBIC iCTEY HarIblIapbIiH
urepyre OarbITTanFaH. CTyJeHTTEep KOMIIBIOTEPIIEPAIH aJlaM TUIIH Kajlail Tanaai, TyciHe XoHe e3apa
opeKeTTece alaThIHABIFBIMEH TAHBICAIBI.

KypcTbl 0Ky HITHKeCiHaAe OLTiM aTylibl:

binyi kepek: Moriaai TtanOanaysimTapra Oeiy, ce3nepial Herisri ¢opmara KenTipy
(MemMmaTtuzanus) JKOHE MaHbBI3ABl Ce3lepli OesieKTey, MOTIH KOPIIyCTapbl, SJIEyMETTIK Meaua
TYCIHIKTEMeIEepl )KoHE MITIHIK KyXKaTTap CUSKTHI SPTYpJIl MOTIH TYpJIEpIH THIM/I ©HJEY, OH, Tepic
&KoHe OefTapan TOHAJIBUIBIKTBI aXbIpaTa OTHIPHIM, MOTIHHIH TOHAJABUIBIFBIH Oarajiay >KoHE XKIKTey
OMICTEPIH KOJIJIaHy .

Hrepyi kepek: Morinai TanOanayslurapra Oeny, ceslepli Herisri ¢opmara KenTipy
(leMMaTH3alMsl) JKOHE MAaHBI3ABI CO3/epAl OeJieKTey, MOTIH KOpIYCTaphbl, 9JIEyMETTIK Meaua
TYCIHIKTEMeJEepi ’KOHE MITIHAIK KYXKaTTap CUAKTHI OpTYpJIi MOTIH TypJepiH TUIMAL ©HJeY, OH, Tepic
KoHe OeiTapan TOHAJJIBUIBIKTBI aXKbIpaTa OTHIPHI, MOTIHHIH TOHAI/IBUIBIFBIH Oarajay *oHE KIKTey
o/licTepiH KOJIaHy.

Memnrepyi Tuic: Taburu TUIII ©HJIEY CANACBIHIAFBI HET13T1 YFBIMIAP MEH IICTEPIl TEPEH
61y, MoTiHAl ToKeHaepre 06y IiH HeTi3r1 alropuT™Maepi MeH 9AicTepiH OuTy, co3 TeMMAaTU3aIUsCHI,
CHUHTAKCHUC MEH CEMaHTHKaHBbI Tajl/1ay, MOTIHHIH TOHAJIbUIBIFBIH JKIKTEY JKOHE TaJlay MOJETIbAECPIH
’Kacay YIIiH MallTMHAJIBIK OKBITY alTOPUTMJIEPiH KOJIAAHY JIaF IblIaphl.

O0padoTKa ecTeCTBEHHBIX A3bIKOB

Heas kypca: Llens 1aHHOTO Kypca 3aKiouaeTcs B 00yuyeHHH CTYI€HTOB OCHOBaM 00pabOTKU
ectrectBeHHOro s3bika (Natural Language Processing, NLP) c¢ ucnonb30oBaHHeM COBPEMEHHBIX
MCTOAO0B U TEXHOJIOTHH. Kpr HaITpaBJICH HA Pa3BUTUC ITOHUMaHHA OCHOBHBIX KOHL[GHL[HIZ, METOOOB
u uHCTpyMeHTOB B oOnactu NLP, a Takke Ha mpuoOpeTeHHe HaBBIKOB padOThl ¢ TEKCTOBBIMU



naHHbIMA. CTyIeHTbl OyIyT O3HAaKOMIIEHBI C TEM, KaK KOMIIBIOTEPbI MOTYT aHaJIU3UPOBATh,
MMOHUMATh U B3aMMOJIEHCTBOBATH C YEIOBEYECKUM SI3BIKOM.

B pe3ysbTare 0cBOeHUsI AUCHUILIMHBI CTYICHT:

Jloyzken 3HaTh: [loHMMaHMe OCHOBHBIX TEPMUHOB M KOHLEMIMH, CBSI3aHHBIX C 00paboTKON
€CTECTBEHHOTI'O S3bIKa, TAKMX KaK TOKEHHW3alUs, JEMMaTU3alUsl, CHAHTAKCUYECKUN U CEMaHTHYECKUM
aHauu3, 3HAHME METOOB DPAa3/IeleHUsl TEKCTa Ha TOKEHBl, IPUBEIECHUS CIOB K 0a30BOil (opme
(JteMMaTH3aLKsA) U BBIJEIICHUS BaXHBIX CJIOB B TEKCTE.

Joszken ymerb: Pa3nensarts TEKCT Ha TOKEHBI, IPUBOAUTH cloBa K 0a30Boi (opme
(lemMmaTu3anus) U BBIIEIATh BaXKHbIE ¢10Ba, D (HeKkTuBHO 00padaThIBaTh pa3IMyHbIC TUIIBI TEKCTOB,
TaKue KaK KOpPIyChl TEKCTOB, KOMMEHTapUHM B COLMAIbHBIX CETSIX U TEKCTOBBIE JIOKYMEHTBHI,
[IpumeHsTH METOABI Ui OLEHKM M KJIACCH(PHUKAIMKA TOHAIBHOCTH TEKCTOB, pa3iuyas
MIOJIOKUTEIIbHYI0, HETaTUBHYIO M HEMTPaJIbHYI0 TOHAIbHOCTb.

JoJken Baagerb: OOnagarh yriryOJeHHBIM 3HAHHMEM OCHOBHBIX KOHIICHIMA U METOJOB B
obnacti 00pabOTKM €CTECTBEHHOI'O $3bIKa, 3HAHME OCHOBHBIX AJITOPUTMOB M METOJOB JUIA
pa3fesieHns TEKCTa Ha TOKEHBI, JEMMATHU3alluK CJIOB, aHAJU3a CUHTAKCHCA U ceMaHTuKH, HaBbiku
UCIOJIb30BAHUS AJITOPUTMOB MAIIMHHOTO OOy4YeHMsI AJI CO3AaHUs MoOJeNed KiIacCupUKalUU U
aHaJIM3a TOHAJILHOCTH TEKCTOB.

Natural Language Processing

The aim of the course: The aim of this course is to teach students the fundamentals of
Natural Language Processing (NLP) using modern methods and technologies. The course is designed
to develop an understanding of key concepts, methods, and tools in the field of NLP, as well as to
acquire skills in working with textual data. Students will be introduced to how computers can
analyze, understand, and interact with human language.

As a result of mastering the discipline, the student:

Must know: Understanding key terms and concepts related to Natural Language Processing,
such as tokenization, lemmatization, syntactic, and semantic analysis. Knowledge of methods for
splitting text into tokens, transforming words into their base forms (lemmatization), and extracting
important words in the text.

Must be able to: Tokenizing text, lemmatizing words, and extracting important words.
Efficiently processing various types of texts, such as text corpora, social media comments, and
textual documents. Applying methods for assessing and classifying the sentiment of texts,
distinguishing between positive, negative, and neutral tones.

Must own: Possess in-depth knowledge of basic concepts and techniques in natural language
processing, Knowledge of basic algorithms and techniques for text tokenization, lemmatization of
words, syntax and semantic analysis, Skills in using machine learning algorithms to create
classification models and sentiment analysis of texts.

Mapanaeanai 0arnapaamanay

Kyperbin makcarbl: [1oH/1 OKBITYABIH HETI3T1 MaKcaThl — Napajulebl ecenTey Kyienepin
yiibIMaacThIpy OoiibIHIIA 6a3abIK OLTIM/Il, COHBIMEH KaTap OeJIIHIeH HeMece OpTaK >KeZel skafbl 0ap
KOIIPOIIECCOPIBIK E€CENTey JKyHeNepiHae Mapauielbl ecenTeyepaAl YUBIMIACTBIPYABIH HETI3T1
TEXHOJIOTUSIAPBIH MEHTepY.

KypcTbl oKy HaTHKeciHae OlTiM anylIbl:

Binyi Tuic:

- KONIPOIIECCOPJIBIK €CENTey >KYHENepiH[e TMapauieNbl ecenTeyuepal YHbIMAACThIPY
CaJlaChIHJIaFbl HET13T1 OaFbITTapbL;

- apaJuiesib IporpaMmmasay TeXHOJIOTUsIIaphI;

- OpTaK >KeZe JKaabl Oap xKyienepe napauuiesnbai 6aFaapiamMmanay TeXHOJIOTHsIIAPHI;



Hrepyi Tuic:

- MAaTPULIATIBIK aredpa alropuTMICPiH apalljiebaey;

- TOXipuOeIe mapayieNb/i €CenTey aropUTMIEPIH SHTI3y
MeHnrepyi Tuic:

- mapayuIenbi OaFaapiaaManap/Isl xKacay Heri3aepi.

Hapa.m]e.nbnoe NnmporpaMmMHupoBaHue

Heanb kypcea: ['1aBHas 1enb nMpenoiaBaHus Kypca - OCBOGHUE 0a30BBIX 3HAHUU 110 BOIIPOCAM
OpraHu3alMy NapaJUIeIbHBIX BBIYUCIUTENIBHBIX CHUCTEM, a TAaKXE OCHOBHBIX TEXHOJIOTHI
OpraHu3aliy NapajyIebHBIX BHIYUCICHUN HA MHOTOIIPOLIECCOPHBIX BHIYMCIUTEIIBHBIX KOMILIEKCAX C
pacrpeiesIeHHON WM O0IIel orepaTUBHON aMSThHIO.

B pe3yabTare 0cCBOCHUSI AUCHMILINHBI CTY/I€HT:

JloyskeH 3HATD:

- OCHOBHBIC HAIPaBJIEHUSMH B OOJIACTH OpraHU3aAlMM MApAUICIbHBIX BBIYMCICHUNA Ha
MHOT'OIIPOIIECCOPHBIX BBIYUCIUTENIBHBIX CUCTEMAX;

- TEXHOJIOTMU MapajuIeIbHOTO MPOrPAMMHUPOBAHUS;

- TEXHOJIOTMHM TNapajuieJbHOTO MPOrpaMMHUPOBAaHUSA Ha CHUCTeMax C OOIIel omepaTUBHOM
MaMsIThIO;

JloJzkeH ymeTh:

- pacnapaJiieJIMBaTh aJrOPUTMbI MATPUYHOU alreOphI;

- peayn30BbIBATh AJITOPUTMBI IAPATUIEIBbHBIX BIYUCICHUN HA IIPAKTUKE

JlonkeH BaageTh:

- OCHOBaMH Pa3pabOTKH MapajieIbHBIX IPOTPAMM.

Parallel programming

The aim of the course: The main goal of teaching the course is to master basic knowledge on
the organization of parallel computing systems, as well as the basic technologies for organizing
parallel computing on multiprocessor computing systems with distributed or shared RAM.

As a result of mastering the discipline, the student:

Must know:

- the main directions in the field of organizing parallel computing on multiprocessor
computing systems;

- parallel programming technologies;

- parallel programming technologies on systems with shared RAM;

Must be able to:

- parallelize matrix algebra algorithms;

- to implement parallel computing algorithms in practice

Must own:

- basics of development of parallel programs.

Yiecripisiren ecenreyJsepai yibIMIacToIpyra Kipicne

KypcThiH MaKcaThl: TapaTbUIFaH JKYHEHI almapaTThIK TYPFBIIAH e3apa OaillaHbICTHI Aepoec
KOMIIBIOTEpJIEp HEMece TMPOIeccCopiiap JKUBIHTBIFBI TYpiHIE, Oarmapiamaiblk TYPFBIIAaH —
JIEpEeKTEpPMEH aliMacy *oHE OJIap/bIH OpPEKETTEpiH YHIecTipy YIIiH Xabapiamanap xibepy apKbUIbI
@3apa iC-KMMBUI JKaCalTBIH TOYEJICi3 MPOIECTep KUBIHTHIFHI (TapaThUIFaH XYWEHIH OpBIHAATAaThIH
OarapiamMablK KOMIOHEHTTEp1) TYpiHEe Kapay.

Kypersl oKy HOTHKECiHAE OiTiM anylubl:



Bimyi Twmic: Toyenci3 KeNTIK  KOMIBIOTEpIEpJE  OpPbIHIANATBIH  MPOrpaMMAabIK
KOMITOHEHTTEP/IIH 63apa OpEeKeTTeCyl jKOHE CHHXPOHM3ALMICHI, TapaTbUIFaH €cenTey MOJENbICPi,
OKHFaJIapJIbIH ceOen-canaapiablK TOPTiOl, SKBUBAJICHTTI OPBIH/AAY, apHa KACHETI, JIOTUKAJIBIK CaFar,
BEKTOPJIBIK YaKbIT, BEKTOPJIBIK CaraTTap/bl THIM/I iCKe achIpy dicTepi, MaTPUIAJIBIK YaKBIT.

Hrepyi Tuic: pykcar any HeTi3iHIE OpTaIbIKTAHIBIPBUIFAH AITOPUTM MEH aIrOPUTMICP,
aran aitkanzaa JIammopt, Pukapr-ArpaBan anropuTmiH, TaMakTany (GpuUIOCOMTApBIHBIH AITOPUTMIH
KoHe Mapkepai Oepy anropuTmuepin, atan aitkanaa Cysyku-Kacamu tapary anroputMin, Paiimona
aJITOPUTMIH JKY3€Te achIpy.

Menrepyi THic: CMHXpOH bl OaiiIaHbIC PUHIIMIT, TAPATHUIFAH KYHEIEpIiH MacIITa0TaIysbl,
THIMII TapaTbUIFaH JKYHEHI Kypy, TapaTbUIFaH >Kyielepre KONBUIATBIH TajanTapAbl aHBIKTAY
JaFAbUIaphI.

BBenenue B OpraHu3alnvio pacnpeaeJI€cHHbIX BBIYHCJICHUH

Iesap Kypca pacCMOTpEHHE PACHPENEIEHHON CUCTEMBI C alllapaTHOW TOYKH 3PEHHS B BUIE
COBOKYITHOCTH B3aUMOCBSI3aHHBIX aBTOHOMHBIX KOMIIBIOTEPOB MJIM IPOLECCOPOB, ¢ IPOrpPaMMHON
TOYKHM 3PEHHS — B BHJIE€ COBOKYIIHOCTH HE3aBHCHMBIX IPOLECCOB (MCHOJHSAEMBIX MPOrPaMMHBIX
KOMIIOHEHTOB  PAaCHpEIEICHHONM CHUCTEMbl), B3aMMOJEHCTBYIOLUIMX IOCPEJCTBOM  Ieperadyu
cooOmIeHui 1ysi oOMeHa TaHHBIMH U KOOPJIMHAIIMK CBOUX JEHCTBUH.

B pe3ysbTare 0cBOCHHUsI AUCHHUILIMHBI CTYICHT:

JlokeH 3HATh. B3aUMOJCHCTBAE U CHUHXPOHHU3ALMIO IPOIPAMMHBIX KOMIIOHEHTOB,
BBIIIOJHAEMBIX Ha HE3aBUCHMBIX CETEBBIX KOMIIBIOTEpAX, MOJEIM PACHPEAEICHHOIO BBIYMCIIEHUS,
IIPUYMHHO-CJIEICTBEHHBIN TOPSIIOK COOBITUH, 3KBUBAJCHTHHIC BBIIIOJIHEHUS, CBOWCTBO KaHAJIOB,
JIOTMYECKUE 4Yachl, BEKTOPHOE BpeMs, MeToabl 3((eKTHBHOM peanu3alMd BEKTOPHBIX 4YacoB,
MaTpUYHOE BpEMs.

JloJIzZKeH yMeTb: PEalli30BbIBAaTh LICHTPAJIM30BAHHBIM aJITOPUTM M aJITOPUTMBI HA OCHOBE
MIOJIyYEHHUs pa3pelleHuii, a uMeHHo anroputm Jlamnopra, Pukapra-Arpasana, anroputm o0earommx
¢unocooB, U ANIrOPUTMBI Ha OCHOBE NE€pe/lauld MapKepa, 8 MIMEHHO IIMPOKOBEIIATENIbHBIA aIrOPUTM
Cysyku-Kacamu, anroputm PeiiMoHa Ha OCHOBE TOKPBIBAIOIIETO JEPEBa.

JloJzkeH BJIaJleTh: HaBbIKAMU IPUHLMIA CHHXPOHHOM CBSI3M, MaclITaOMpPyeMOCTH
pacrnpeieNieHHbIX CUCTEM, co3/aHus 3()(PEKTUBHOW pacHpeeIeHHON CHCTEMBbI, OIpeneIeHHs
TpeOOBaHU K pacrpeieIeHHbIM CUCTEMaM.

Introduction to the organization of distributed computing

The aim of the course consideration of a distributed system from a hardware point of view in
the form of a set of interconnected autonomous computers or processors, from a software point of
view — in the form of a set of independent processes (executable software components of a
distributed system) interacting through the transmission of messages for data exchange and
coordination of their actions.

As a result of mastering the discipline, the student:

Must know: interaction and synchronization of software components running on independent
network computers, distributed computing models, causal order of events, equivalent executions,
channel properties, logical clocks, vector time, methods of effective implementation of vector clocks,
matrix time.

Must be able to: implement a centralized algorithm and algorithms based on obtaining
permissions, namely the Lamport algorithm, the Ricart-Agrawal algorithm, the dining philosophers
algorithm, and algorithms based on token transmission, namely the Suzuki-Kasami broadcast
algorithm, the Raymond algorithm based on the covering tree.

Must own: skills of the principle of synchronous communication, scalability of distributed
systems, creation of an effective distributed system, definition of requirements for distributed
systems.



AR/VR TexHosorusijiapbl

Kyperbin Mmakcatbl: [TonniH makcatel — AR/VR KockiMmmanapsiH 93ipiiey jKOHE IMaidiaaany
JaFIbIApPhl MEH KY3BIPETTEPiH NaMBITY MaKCaThIHIA KEHEHTUITCH JKOHE BUPTYAIbl HIBIHIBIKTHI
KYpy JKOHE MaiiianaHy NpUHIUOTEPIH, OMICTEpiH 3epTreyre OarbITTaidfraH. byn moH asceiHga
cryaentTep AR/VR TexHONIOrUAIapbIHBIH HETI3T1 YFBIMAAPHIH jKOHE MPUHLIUITEPIH, COHBIMEH KaTap
KOMITBIOTEPJIIK TpaduKka KoHE YII 6OJImeMIi MOJCNbACY, HWHTEpPakTUBTI mu3aitH, AR/VR
KosigaHOamapblH porpaMmanay CUSKTBI Op TYPJIi TEXHUKAIBIK acIIeKTLIep/ai 3epTTeiai.

KypcTbl 0Ky HOTHIKeCiHAE 0iTiM ajymibl:

Binyi kepek:

- AR xoHe VR Herisri npuHIMOTEPI MEH TEXHOJOTHSJIAPHI, OHBIH IIIHAE OJIAPABIH JaMy
TaPUXBL.

- AR xoHe VR-7e KoIaHbUTIaThIH OaF1apiiaMalibIK JKOHE anmapaTThIK Kypall.

- AR xone VR kommanOanbsl aiiMakTapbl, MbICalibl, OuTiM Oepy, MEIMIIMHA, OUBIH-CAYHIK,
OHEPKCII KoHE T.0.

- AR xoHe VR kyienepinmeri mnaipamaHymbsl WHTepdelci >KOHE e3apa opeKeTTecy
Macenenepi.

- AR xone VR komman6anapbid sxo0anay xoHe 93ipiey Heri3zepi.

- AR xonHe VR TexHonmorusiapbeid naijananyablH 3TUKAIBIK )KOHE QJIEYMETTIK acleKTiiepi.

Hrepyi kepek:

* Herisri AR xone VR xonganOanapbi 93ipiey *oHE €HII3y.

* AR xoHe VR Ma3MyHBIH jkacay YVIIIH apHaiibl OargapiaMaiblK Kypalabl MaigajaHy
(mbIcansl, Unity, Unreal Engine).

* VR rapHuTypamapbl, KO3ralubic Tpekepiepi, AR ke3inmipiri CHAKTBI amnmaparThiK
KypamaacTtap/sl OipiKTipy.

* AR xone VR yiiH naigananymsl nHTEpQecTepi MCH 63apa OpeKeTTeCyIepiH xkobanay.

* AR xoHe VR KonmanGanapbiH KOJTaMIBUIBIK MIEH THIMIUTIKKE Oaranay KoHE ChIHAY.

Menrepyi Tuic:

* AR xoHe VR konnanGanapsiH o3ipiey YIIiH KaxkeT Oarqapiamalnay JaFabuiaphl.

 lllpHaiibl XoHE TapTHIMABI Ma3MYHJIBI JKacay YIIIH KaxeT rpaduka >XKoHE aHHMAIHS
JIaFIbLIapHhL.

* TonTbIK XYMBIC 3K9HE X00aHbl Oackapy narabuiapbl, eiiTkeHl AR jxoHe VR mamysl xui
OipJIecKeH KYLI-KIrepal KaKeT eTel.

* AR xoHe VR TexHONOTUSIIapBIH KOHE OJIApAbIH KOFaMFa BIKTMMAaJl 9CEPiH ChIHU Tajjaay
&KoHe Oaraniay MYMKIHJITI.

* AR xone VR TexHoNOorusIapbIiHbIH aFbIMAAFbl TEHACHIIUSIaphl MEH OOJaIaK JaMybIH OLTy.

AR/VR TexHosorumn

Heab kypca: L{enp TUCHMIUIMHBI 3aKJIFOYAETCS B U3YYEHUH IIPUHIIUIIOB, METOJ0B CO3/IaHHUs,
UCIIOJIb30BAaHUS  JOINOJIHEHHOW, BUPTYaJbHOM pEAlIbHOCTH, C LEJNbI0 pa3BUTHUS HABBIKOB,
KOMIIETEHIIMM B obOnactu pa3pa®oTku, ucnonb3oBaHus AR/VR mnpunoxenuit. B pamkax naHHOM
JTUCLUIUIMHBl CTYACHTHl OyAyT M3y4aTh OCHOBHbIE KOHUENIUH, npuHIunsl AR/VR Ttexnonoruii,
TaK)K€ pazUYHble TEXHUYECKHE AacleKThl, TaKhe KaK KOMIIbloTepHas rpaduka, TpexMepHOe
MO/JICIMPOBaHNE, MHTEPAKTUBHBIN Tu3aiiH, mporpaMmMupoBanre AR/VR npunoxxeHui.

B pesyibTare 0CBOCHUS! AMCHMIIMHBI CTY/ICHT:

JloykeH 3HATD:

- OcHoBHBbI€ IpUHIHAIBI U TeXHONOrMK AR 1 VR, BKITFOUast HCTOPUIO UX pa3BUTHUA.

- IIporpammuoe obecrieueHue U anmnaparnoe odecneueHue, ucrnonbyemoe B AR u VR.

- Ob6mactu mpumenenus AR m VR, Takme kak oOpa3oBaHWe, MEIWIIMHA, Pa3BJICUCHUS,
UHIYCTPHS U T.A.



- Bomnpocs! nonb3oBarensckoro uarepgeiica u B3aumoseiictsus B AR u VR.

- OcHoBbI IpoekTHpOBaHuUs U pazpadboTku AR n VR npunoxxennid.

- DTUYECKUE U COollMalIbHbIe acrieKkThl mpuMeHeHust AR u VR texnonoruii.

JloJzKeH yMeTh:

- Pa3zpabateiBaTh 1 peann3oBbiBaTh 0a30Bbie AR u VR npunoxenus.

- Hcnonb3oBarh crienuanu3upoBaHHOE MporpaMMHoe obecriedenue g co3ganust AR u VR
KoHTeHTa (Hanpumep, Unity, Unreal Engine).

- HWuTerpupoBaTh amnmnapaTHble KOMIOHEHTHI, TaKhe Kak VR rapHuTypbl, Tpekepsl JBUKEHUS,
AR ouxwu.

- IIpoekTupoBath Mojab30BaTeIbCKHE HHTEP(PEich n B3aumoaecTeus 1yt AR u VR.

- OuenuBatb u TectupoBaTh AR u VR npunoxeHus ¢ TOukH 3peHMs] ynoOCTBa
WCII0Ib30BaHUs ¥ Y(PPEKTUBHOCTH.

JlokeH BIageTh:

- HaBbikamu nmporpaMMupoBaHus, HEOOXOAUMBIMH J1J1s pa3padboTku AR n VR npunoxxenwmii.

- HaBpikamu pabGoTel ¢ Tpadukoii u aHUMauUeill, HEOOXOMUMBIMH JUIS  CO3JAHHS
PEaTMCTUYHOTO U MPUBJIEKATEILHOIO KOHTEHTA.

- HaBbikamMu koOMaHAHOM pabOTHl U MPOEKTHOTO YIPaBJICHUS, MTOCKOJIBbKY pa3paboTka AR u
VR uyacto TpeGyeT COBMECTHBIX YCHIIUU.

- CocoOHOCTBIO KPUTHUECKH aHAJIM3UPOBaTh U olleHuBaTh TexHonoruu AR u VR, a Taxxke
UX MOTEHIMAbHOE BO3/ICHCTBUE HAa OOIIECTBO.

- 3HaHUAMU O TEKYIIUX TeHJASHIMIX U Oyayuiem pa3sutud AR n VR texnonoruii.

AR/VR technologies

The aim of the course: The purpose of the discipline is to study the principles, methods of
creating and using augmented and virtual reality, in order to develop skills and competencies in the
development and use of AR / VR applications. Within this discipline, students will study the basic
concepts, principles of AR / VR technologies, as well as various technical aspects, such as computer
graphics, three-dimensional modeling, interactive design, programming AR / VR applications.

As a result of mastering the discipline, the student:

Must know:

- Basic principles and technologies of AR and VR, including the history of their
development.

- Software and hardware used in AR and VR.

Application areas of AR and VR, such as education, medicine, entertainment, industry, etc.
User interface and interaction issues in AR and VR.

- Basics of design and development of AR and VR applications.

- Ethical and social aspects of using AR and VR technologies.

Must be able to:

- Develop and implement basic AR and VR applications.

- Use specialized software to create AR and VR content (for example, Unity, Unreal Engine).

- Integrate hardware components such as VR headsets, motion trackers, AR glasses.

- Design user interfaces and interactions for AR and VR.

- Evaluate and test AR and VR applications for usability and effectiveness.

Must own:

- Programming skills necessary to develop AR and VR applications.

- Graphics and animation skills needed to create realistic and compelling content.

- Teamwork and project management skills, since the development of AR and VR often
requires joint efforts.

- Ability to critically analyze and evaluate AR and VR technologies and their potential impact
on society.

- Knowledge of current trends and future development of AR and VR technologies.



Bupryanabl IIBIHABIK XKyiieaepi

KypcerbiH MakcaTbl:  "Bupryanasl IIBIHABIK OKyHenepi" TOHIH OKYABIH MaKcaThbl
crynenrrepae Buptyannabl (VR) sxkoHe keHeWTiireH (Ar) WIBIHABIK OJKYHelepl cajlaChIHIAaFbI
TEOPHUSUIBIK OUTIM MEH MPAKTUKAIBIK JTaFIbLIap bl KATBIITACTBIPY OOJNBIN TaObUIAABI. 3epTTEYre op
TYpJIi KOCBIMIIIAJIAp MEH Heri3ri yreimaap, uHTepakTuBTi 3D rpadukaceiHa Herizgenren VR/AR
KYHENepiHiH MYMKIHIIKTEpi, COHJAi-aKk KOCBIMINANApAbl KYpyFa apHaJIfaH M[PUHLUINTED,
wardopmanap, porpaMMaiblK KAMTaMaHbl ICKe aChIPY/IbIH €pPEeKIIETIKTePl YChIHbLIA b

KypcTbl 0Ky HOTHKeciHae OLTiM aTynibl:

Binyi kepek:

- BupTyanipsl MBIHABIKTEIH HETI3T1 TYCIHIKTEPI MEH MPUHIUNITEPI, COHBIH imriHAe VR Tapuxs
MEH 3BOJIIOLUSACHI.

- BupTyanapl mIbIHIBIK XYHEIepiHiH anmaparThiK KoHe OaFaapiaManblK acleKTiIepi, COHBIH
imiage VR rapHuTypanapbel, KOHTpoJUIepyiep, Oakpliay IKyHelepl JKOHE KOMITBIOTEPIIIK
OarmapiamMalblK KAMTaMachl3 eTy.

- Buprtyanasl opranap MeH naiigananyuisl HHTepdeincTepin xkobanay nNpuHIUNTEpI.

- VR ka3ipri >koHe aneyeTTi KoinaHbanapsl, COHBIH imiHae OiaiM O0epy, OKBITY, OMBIH-CAYBIK,
MEIHIINHA, COYJIET JKIHE T.0.

- VR KOHTEKCTiH/ET1 aJjaM MEH KOMIBIOTEPAIH ©3apa dPEKETTEeCy MoceleNepi, OHbIH ilIiH/Ie
KaObLIay, KOTHUTUBTIK aCMEKTLIEp KoHe Maijanany MyYMKIH/ITI.

- Bupryanasl WIBIHABIKTE MMaWJATaHYABIH JTUKAIBIK, OJCYMETTIK JKOHE IICHXOJOTHSIIBIK
acreKTiuIepi.

Hrepyi kepek:

- Unity nemece Unreal Engine cusiKThI apHaiibl Kypanaap MeH miaTdhopManap/sl MaianaHbii
BUPTYaJIJIbl OpTajap MEH KoJiqaHOanap bl xodanay xKoHe Kypy.

- Tonplk BHUpTyanabl TOXIpHOEHi kacay ymriH VR okyienepiHiH opTypii ammapaTThIK
KypaMaacTapbiH OipiKTipy.

- [Naligananympuiapra BIHFAWNBUIBIK TI€H THIMIUTIKTI KaMTamachl3 ereTiH VR kylecinzae
uHTepdelcTep MeH o3apa dpeKeTTecysep/ i xKobanay.

- VR konpaHOamapelH BIHFAUIBUIBIK, OHIMIUIIK JKOHE MalJalaHYIIBIHBIH KAaThICYbI
TYPFBICBIHAH ChIHAI KOPY KOHE Oararay.

- Bupryanael opramapabl  opTypii  MakcaTTap MeH MaiJalaHylIbuiapFa  OJap.IbIH
KOKETTUTIKTEP1 MEH CHMATTaMaJIapbIH €CKEPE OTHIPHIT OeHIMIELY.

Menrepyi Tuic:

- VR konpanGaapeiH o3ipiiey YIIIH KaKeT Oarmapriamanay JarJbUlapbl, COHBIH IIIHJE
Oarnapnamanay TiiaepiH skoHe HakThl VR API untepdeiicrepin Outy.

- [piHaiipl xoHE TapTBIMIBI BUPTyalAbl aiemiaepal xkacay yuiiH 3D mopenbaey koHe
aHUMAIIHS J1aFIbUIAPHI.

- KapbpiM-KaTbIHAC JK9HE TOITa >KYMBIC ICTEY JaFabliapbl, eMTKeHl VR-Ibl 1ambiTy KeliHece
OpTYpJIi MaMaHJapbIH OipJIeCKeH KYLI-XKIrepiH KaXKeT eTel.

- VR TexHOJOTHsNIapblH CHIHM TalJay JKoHE Oaranay HaFabuiapbl, OJapiAblH JKEKe aaamra
XKOHE KOFaMFa ocepi.

- Ocbl camajgarbl COHFbI JKaHaJbIKTapAaH Xabapaap Oomy ymiH VR TexHomorusmapbiH
JaMBITYIbIH aFbIMJAFbl TCHICHIIUSIApbl MEH NIEPCIIEKTHUBAIAPHIH O1ITy.

Cucrembl BUPTYa1bHOH pPeajlbHOCTH
Henp kypca: llenbto wu3yueHus aucuUIUIMHBL «CHCTEMBI BHUPTYaJbHOM PEATBHOCTH»

SIBJISIETCST POPMUPOBAHUE Y CTYJIEHTOB TEOPETUUCCKUX 3HAHUN M MPAKTUYECKUX HABBIKOB B 00J1aCTH
cuctem BuptyansHOoi (VR) u momomuenHoii (AR) peampHOcTH. K u3ydeHuio mpennararorcs



B0o3MOkHOCTH VR/AR cucrem Ha ocHOBe MHTEpakTHBHOM 3D-Tpaduku 171 pa3inyHbIX IPUMEHEHHUHA
U OCHOBHBIE TOHATHS, a TAaKXKe NMPUHLMUIIBL, IUIaT(GOPMBI Ul CO3AAHUS MPUIOKEHUH, 0COOEHHOCTH
IIPOrPaMMHOM peau3aruu.

B pesyabTrare 0cBOCHUsI JUCHHUIIMHBI CTY/ICHT:

JloykeH 3HATD:

- OCHOBHBIE KOHLICNLUM W NPHUHLUIBI BUPTYaJbHOM PpEalIbHOCTH, BKJIKOYas HCTOPHUIO U
sposronmio VR.

- AnmapaTHble U IIPOTPAMMHBIE ACIEKThl CHCTEM BHUPTYAJIBHOW pealbHOCTH, BKIO4Yas VR
TapHUTYPbI, KOHTPOJUIEPHI, TPEKHMHIOBBIE CUCTEMBI U KOMITBIOTEPHOE 0OecreueHue.

- [IpyHLIMIIBI IPOEKTUPOBAHUS BUPTYAIbHbBIX CPel U UHTEP(PENCOB MMOJIb30BaTENS.

- Texyme W moTeHUMANbHBIE 00NacTH mpuMeHeHus VR, Bkitouas oOpa3oBaHUE, TPEHUHT,
pa3BIlCYCHUSA, MEAULIMHY, ADXUTEKTYPY U ApYyTHE.

- Bonpockl B3aMMOJEWUCTBUS 4YEJIOBEKAa C KOMIIBIOTEPOM B KOHTeKcTe VR, Bkitouas
BOCIIPHUATHE, KOTHUTHBHBIE aCIEKThI U F03a0MIINTH.

- OTUYECKHE, COLMAJIbHBIE M IICUXOJOTMYECKHE AaCIEKThl HCIIOJIb30BAHUS BHUPTYaJIbHOU
PEaIbHOCTH.

JLlo17KeH yMeTh:

- Pa3pabatpiBaTh U cO3/1aBaThb BHUPTYyalbHbIE CPEIbl M IPHIOKEHHS C HCHOJIb30BaHUEM
CTEMANM3UPOBAHHBIX HHCTPYMEHTOB U Tu1aTdopm, Takux kak Unity miu Unreal Engine.

- urerpupoBarh pa3iuyHblE anmnapaTHble KOMIIOHEHTHI cucrteM VR s co3panus
ITOJIHOLIEHHOI'0 BUPTYaJIbHOTO OIIBITA.

- [IpoextupoBats uHTepdeiicel M B3aumoneicTBuss B VR, obecrneunBas ynoOCTBO U
3¢ (HEeKTHBHOCTB JIJIS TIOJIB30BATEIICH.

- [IpoBoiuTh TEcTHpOBaHME M OLEHKY VR NpuiokeHud ¢ TOUYKM 3peHMs FO3a0UIINTH,
MIPOU3BOJUTENBHOCTH U BOBJICYEHHOCTH I10JIb30BATEIIA.

- AlanTupoBaTh BUPTYaJIbHBIE CPENbI U PA3IMUHBIX LIEJIEH U N0JIb30BaTENIEH, C y4eTOM HUX
noTpeOHOCTEH U 0COOEHHOCTEH!.

JloJ1zKeH BJaaeTh:

- HaBpikamu mporpamMMupoBaHus, HEOOXOIMMBIMH JUIS pa3paboTku VR  mpuioxeHui,
BKJIIOYasl 3HAHUE SI3BIKOB MpOrpaMMUpoBaHus U crieuduueckux VR API.

- HaBbikamu pabotel ¢ 3D-mMonenupoBaHueM M aHUMAaIUel JJi CO3/1aHusl PEaIuCTUYHBIX U
yOeauTeNbHbBIX BUPTYaIbHBIX MUPOB.

- HaBbikaMu KOMMYHHMKAIIMU U KOMaHIHOW paboThl, Tak Kak pa3paborka VR wacto Tpebyer
COBMECTHBIX YCUJIMH PA3JIMYHBIX CIIELIMAINCTOB.

- HaBpIkaMH KpPUTHYECKOTO aHainu3a M OLEHKM VR TEXHOIOrMi, WX BIMSHUSA HA
WHAUBUYyMa U OOILECTBO.

- 3HaHUSIMU O TEKYIIMX TEHJCHIMSAX W MepCreKTHBax pa3BUTHS VR TexHomorui, 4ToObl
ocTaBaTbCs B Kypce MOCIEAHUX TOCTHKEHUH B TaHHOH obiacTu.

Virtual reality systems

The aim of the course: The purpose of studying the discipline "Virtual Reality Systems" is to
develop students' theoretical knowledge and practical skills in the field of virtual (VR) and
augmented (AR) reality systems. The study offers the possibilities of VR / AR systems based on
interactive 3D graphics for various applications and basic concepts, as well as principles, platforms
for creating applications, features of software implementation.

As a result of mastering the discipline, the student:

Must know:

- Basic concepts and principles of virtual reality, including the history and evolution of VR.

- Hardware and software aspects of virtual reality systems, including VR headsets,
controllers, tracking systems and computer software.

- Principles of designing virtual environments and user interfaces.



- Current and potential applications of VR, including education, training, entertainment,
medicine, architecture and others.

- Human-computer interaction issues in the context of VR, including perception, cognitive
aspects and usability.

- Ethical, social and psychological aspects of using virtual reality.

Must be able to:

- Design and create virtual environments and applications using specialized tools and
platforms such as Unity or Unreal Engine.

- Integrate various hardware components of VR systems to create a complete virtual
experience.

- Design interfaces and interactions in VR, ensuring convenience and efficiency for users.

- Test and evaluate VR applications in terms of usability, performance and user engagement.

- Adapt virtual environments for different purposes and users, taking into account their
needs and characteristics.

Must own:

- Programming skills necessary to develop VR applications, including knowledge of
programming languages and specific VR APIs.

- Skills in 3D modeling and animation to create realistic and compelling virtual worlds.

- Communication and teamwork skills, since VR development often requires the joint efforts
of various specialists.

- Skills in critical analysis and evaluation of VR technologies, their impact on the individual
and society.

- Knowledge of current trends and prospects for the development of VR technologies in order
to stay up to date with the latest developments in this field.



